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Field of the Invention 5 The present invention relates to C aryl gl ucosides
whi ch. ar e wblgi/pi30rs of sodi um dependent gl ucose . transgeﬁ.}ugﬁﬁzgi@und in the
i ntestine and kidney (SGLT2) and to a nmethod for treating di abetes,
especially type Il diabetes, as well as hyperglycem a, hyperinsulinem a,
10 obesity, hypertriglyceridema, Syndronme X, diabetic conplications,
at her oscl erosi s andcrARYa: 68UCOSERR 3L T2 ANHDRITORS UND ®EaHED gl ucosi des
al one or in conbination wth one, two or nore other type antidi abetic
agent and/or one, two or nore other type therapeutic agents 15 such as
hypol i pi dermi ¢ agents. Backgr ofiiellchfof fkhe| fovemtion Approxi mately 100
mllion pgopl e worh&vhasentl iavenelbd Mak¥Red | cdiAPEIASAINERRY . which is
characterized, by hyperglycem a due to excessive hepatic glucose production
and peripher&P1¥Hs%F?ﬁgFé§F§Péﬁc%f g9t ump depeRders gitcosthi ch are as yet
gnkn?mn. prenggypﬁﬂ&éré Eooﬁ681ﬂefnﬁiﬂntesbenéhﬁndfﬂ%?ﬁéySR%GEQQQObeOF the
evel opnent | abetic,2 onplications, and is likely . to contribute
directly to %%‘ﬁe{:lgrr%al?e& °§I %SF +’ﬁ% nhii gé‘ésgg?%h esséﬁF’iar}tlé(d\‘fé(REeaI NI DDM
Nor mal i zat i ofigbepesisms gelddose hypdidiPiepisi emyrsermsuildneeipy edi cted to
| nprove ijpSulyl i : s 1 .di abetic
conplicat?on??azﬁggbqﬁﬁﬁ?ﬁ?#é?y%égiiéﬁf%d?gﬁgﬁéﬁéﬁgen %ﬁﬁﬁé%se transporter
SGLT2 in the RMBhESRIAAS] BEhexpeekanpsis and relaterd digesseszati on of

pl asma gl ucosapheyehd suhdcPEEPRRF RUdY deWehBbhe &Y @NRARGHAdtgbHCOSE
excretion. Theégevelogpent of novel, safe, and orally active 35

anti di abet i c "A§BnPRS 4 $WOPEMAER | FEPY FYBRgaRtidlabetioaagrto7128
PCT/ USOQ 2718%d/or one, two or more other type therapeutic agents

15 such as hypolipidemic agents.

Background of the Invention

_ Approximately 100 million people worldwide suffer
.20 from type II diabetes (NIDDM), which is characterized by
hyperglycemia due to excessive hepatic glucose production
and peripheral insulin resistance, the root causes for
which are as yet unknown. Hyperglycemia is considered to
be the major risk factor for the development of diabetic
25 complications, and is likely to contribute directly to
the impairment of insulin secretion seen in advanced
NIDDM. Normalization of plasma glucose in NIDDM patients
would be predicted to improve insulin action, and to
offset the development of diabetic complications. An
30 inhibitor of the sodium-dependent glucose transporter - .
SGLT2 in the kidney would be expected to aid in the
normalization of plasma glucose levels, and perhaps body
weight, by enhancing glucose excretion. '
The development of novel, safe, and orally active

35 antidiabetic agents is also desired in order to
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conpl enent existing therapies, including the sulfonylureas,

t hi azol i di nedi ones, netformin, and insulin, and to avoid the potenti al
side effectooamapci ated with the use of these ot her agepdguson27187
Hyperglycem a is a hallmark of type Il diabetes (N DDM; consistent

control of plmegg 0 V di_ abet es, can of set t he devel opnent of
di abetic conplicat |e('r)&(r§ség%1%j&b§ }hceécﬁpngr I ﬁ?%l% ith€advanced di sease.

Plasma gl ucos®ifonydurarsy thiaznlddinedibaed dratrﬁwynmr,l ahe gl omrerul us and
actively reabshes,i Bnlihgo HFRH e %EPHL?iaJ[Sq{?e ak ?3@[:% to be the maj or

transporter res S|ble for the reupt ucose a s site. The SGT
speci fic i nhi3f aﬁﬁF‘oY’i‘-E‘i‘ nthi use §§eF§)e$‘éI%‘th§¥ &ggntgs inhibit this

reupt ake 5rocess Hypékgliyadieid G5 @QUAAY SmAPR SOGSJeLTY! HkQﬂeié‘%nor mal i zation
of plasm g'@&ﬁﬁ l.evel s, b{ ronotin gl ucose excretion out

hypogl yceni ¢ Si L7 £ §QpEis ‘Hﬂtg °t°é’1tﬁf’?6 foptanma @lugegentevelyuidker

di abetic rat simbterteancaﬁ_aﬂfsemlﬂhiet devebapmeree o f @ﬁ@bbeﬂatg i rrproxe i nsulin
response to n5|t|V|t el ay the onset
of ﬁephr opat %’Q)m? é%%gh%sa y ol nat E%E% g‘% f& ?‘H AgY ee‘ilt abl e

pat hol ogy in ‘%/ir‘i’@ab?iedneww rﬁtlUC@ISectLSOnyrmllmbaﬁlarueeednlmltamra Sel ective

I nhi biti Qo ofkidaek/T2nl | g t t ormal i ze 25
plasma gl ucosel %gymgiﬂaﬁlclz?ng theﬁéggr g??oﬁcw q’ %aﬁéB?ﬁé?ﬂleﬁ fjhpene t her eby

ucose
i nprovi ng i n&FS nEPPHA 1y SCIfd 2BREATT P t%?et&év@%%ent of diabetic
conpl i cati ons:randtspetye:petwﬁnsﬁolgl B60SEhé e;taiip&lé&el Bft §Bukdgligyt occurs in

h hel h renal cortical
:)rgxsfnlaf ?ulb l%elsg' {'r‘;z]e 5‘%’211'IJ é@ ?b blé"rhll?eltr?xij Bp ??hﬁ’s’bdﬁ er
responsi bl e fcéosleﬂb/srel@wi mlosa_mhllsra 0143 aeupdakeipr@tedLiin
contai ni ng %ﬂa%EQEEaPGaéﬁEHNQnHQd%ﬁﬁ”?@é&léiﬁﬁi155n8289991§@“t'y expressed

in the early S1 segnent of the ren
plasma glucose levels by promotlng glucose excretion

without hypoglycemic side effects. Long term (6 month)
treatment of Zucker diabetic rats with an SGLT2 inhibitor
has been reported to improve insulin response to
20 glycemia, improve insulin sensitivity, and delay the
onset of nephropathy and neuropathy in these animals,
with no detectable pathology in the kidney and no
electrolyte imbalance in plasma. Selective inhibition of
SGLT2 in diabetic patients would be expectéd to normalize
25 plasma glucose by enhancing the excretion of glucose in
the urine, thereby improving insulin sensitivity, and
delaying the development of diabetic complications.
Ninety percent of glucose reuptake in the kidney
occurs in the epithelial cells of the early S1 segment of
30 the renal cortical proximal tubule, and SGLT2 is likely
to be the major transporter responsible for this
reuptake. SGLT2 is a 672 amino acid protein containing
14 membrane-spanning segments that is predominantly
expressed in the early S1 segment of the renal proximal
35 tubules. The substrate specificity, sodium dependence,
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35 tubules. The substrate specificity, sodium dependence, - 2 WD 01/27128
PCT/ LJS00/ 27187 and | ocalization of SGT2 are consistent with the . .
properties Woatieg12Ri gh capacity, low affinity, sodium demgangsenb7igl ucose
transporter previously characterized in human cortical kidney proximal

tubules. |n adshd | @aldZaxhbhdofloplint a9eSEUALES dHPWiER! £, $CLT2 as the
predom nant Na+/%%§_1qse cotransporter in the SI segnent oOf the proxinal

tubul e, since R 189 oF| the-highe fapacityt uters @ ffiadtpor sodiomivi t y
elncoded : n nRI\we;ferrdan}tatglhbdﬂeytmﬁp%&tbs phévidaG Qxaﬁgc@é}}jﬁgg] 10

ol i gonucl eot i ecj fl at SGLT2. .S T2 .s a candidate gene tor sone
forns of fani ﬂﬁé&g%@gggﬁr&?agl aneyg@ﬁé’f‘ﬁﬁ%bﬁ?}?%%'tyIPnaW‘a‘PDﬂenal gl ucose
reabsorpti on hyprighsepddtion vstrudies dmplibeste MBIT208st bigse syndr omes

i nvestigated to date mag to,the SGT2 | ocus on chronpsone 15 16. However,
the studi es ofPTFAPMPERENMIR ofRARCOSEdERE ramEREtest ionghe $hdeamene SGLT2 as

the major renalf 0@ proxHePENElBU1el M 8RABET ¥EFt 119 H‘iﬂsﬁa% gst that
the glucosurig |locus_that has been mapped encodeS an SA.T2 " regul ator.

| nhi bition of cPfemBﬁFBs%%ra"praé’g'il&lgg gﬁc‘ﬁ?q SuTBNA| £xom tfAtucose | evel s
vi a enhanced dligineyecoekexets dmhibidedbleyisn gmtiisenke. SG.T1, anot her

Na- dependgat prter. that_is %, deptigal, to SGT2 at the
am no aci grﬁl e%éqggﬁlggigéﬁgezssgi(?cﬁ'r%lfhggsﬂ%ﬁ Isq’fl'rftzést%}é‘f%rfds ih the nore 25
di stal S3 segf@mdigptehgenerfdr soori farms ubli|famibéspi gIucdsaiia,saquence

simlarities, JaseRlcSEbAdrmd t93:A2wRY & fgr%.h%'ihﬁggéyréjah%&fw\lﬂ?ﬁhabl e. For

SA.T1, the nol,ar, ratio of Na+to glucose transported Is ereas for
SGLT2, the ratiSoif®21red Hragyipgr dngness: 3Nopgdofsthere FomdrRmesr SGLT1
and SGLT2, redpeebtighyed Ko \dalteemapoto thHy BerTel 1gL4E ASE MISmbBBme

nonnEtabohkzaq%§ th%Q@?r?QﬁkP%tudies of highly homologous 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 SGLT2
regulator. Inhibition of SGLT2 would be predicted to
20 reduce plasma glucose levels via enhanced glucose
excretion in diabetic. patients.

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

25 distal S3 segment of the renal proximal tubule. Despite
their sequence similarities, human SGLT1 and SGLT2 are
biochemically distinguishable. For SGLT1, the molar

ratio of Na¥ to glucose transported is 2:1, whereas for
SGLT2, the ratic is 1:1. The Ky for Na' is 32 and 250-
30 300 mM for SGLT1 and SGLTZ2, respectively. Ky values for
uptake of glucose and the nonmetabolizable glucose analog
a-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.
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a- met hyl - D- gl ucopyr anosi de (AM5) are simlar for SGLT1 and SAT2, i.e. 0.8
and 1.6 mM (glucose) and 0.4 and 1.6 nmM (AM5 for SG.T1 and SA.T2

transport o1 ectively. - 3 WO 01/27128 PCT/[TS00/ :1'% ver, the
t wo transg%,r%t e’??isgo vary in their substrate speC|f|C|t|2I7 6’?)’;@5\@&3 such

as gal act ose, | ubstrate for Tl only. Adm nistration of
phlorizin, a s‘&%&’% i"c P%hf"g tbﬁ'arbsP"@eg@_ aﬁ‘?%‘t‘&/thﬁ%v?@éﬂtﬁ%f of
concept in V|S\R§Bdf;)flcplt@ﬂ§tf¢ug glgarsseuekcaet galyco@eer wAgch ags i1g and fed

pl asma gl ucosgpspdtRr @ I e utilization wthout hypoglycenic
side effects in several |a tlgg%fl dent nodels and in one cani ne di abetes

model . No adver seAﬂi‘lé#FEE%%lQih ol ebkariphnbe sreeifienahhiliicet o or renal

mor phol ogs hmqbaemebayrv&fbmea 5985?%?@&1 ot R 95% gy treatment for
as long as two Ip addition, no R or other! adver se

ef fects have pré’é\ﬁ&ﬂ?e%‘é?%éﬁ‘cﬁﬁltéfmm °‘i’%r3ét9nfms§tl§9eéln<ﬂ ofebrmal 15
ani mal s, desmﬂasmhglnéesencaxd)fpzﬁlnbwﬁgrgﬁucos@fﬁt&'liﬁééiéﬁrhﬁhcﬁﬂ:

i nhi bit SA.T er|o (Tanabe Sei yaku
eported to THEPHECoTAS: PHlp FITerER LR abrEe i icHeBett rproARhS houl | n

secretion ambdgils| ardt innone windae utlm;téatmo;]mel SNoadildvéh]f:éé(Et tlhe 20

d I t t ence _o pogl ycem c
evel opmapt Qfrragplr Bﬂaéjﬁ%( rf'\aapq.o%eﬂ ﬁ{:g +dha %U%%%f"eg oK Iéﬁ{‘%lr

or renal side effects orizin | i s unattract drug
since it is H¥EHepegyfhaveheryy SGEEFQV?%ha%la aronskeguense & dr ol yzed in the

gut to its aghieengifhtesstndht WokChsi foﬁ’%r’ &5 QL ReekBN b:;rﬁ or of
famhtatedg;i gsetran ort. Concurr inhibition of facilitative

glucose tra glysemidesr raher advesssuettess fiavrs woul d
be predicted bteenembserbedi ewEar |phhel:ﬁh11h NB3!l ddninitegbanes msrml | as

promote HXpOQBXQSEEa 8Q3§{¥% " presence of glycosuria.
Administration of an inhibitor of renal SGLTs for a 6-
month period (Tanabe Seiyaku) was reported to improve
fasting and fed plasma glucose, improve insulin secretion
and utilization in obese NIDDM rat models, and offset the

20 development of nephropathy and neuropathy in the absence
of hypoglycemic or renal side effects.

Phlorizin itself is unattractive as an oral drug
since it is a nonspecific SGLT1/SGLT2 inhibitor that is
hydrolyzed in the gut to its aglycone phloretin, which is

25 a potent inhibitor of facilitated glucose tranéport.
Concurrent inhibition of facilitative glucose
transporters (GLUTs) is undesirable since such inhibitors
would be predicted to exacerbate peripheral insulin
resistance as well as promote hypoglycemia in the CNS.

30 Inhibition of SGLT1 could also have serious adverse
consequences as is illustrated by the hereditary syndrome
glucose/galactose malabsorption (GGM), in which mutations
in the SGLT1 cotransporter result in impaired glucose
uptake in the intestine, and life-threatening diarrhea

35 and dehydration. The biochemical differences between
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30 Inhibition of SGT1 could al so have serious adverse consequences as is
illustrated by the hereditary syndronme gl ucose/gal actose nal absorption

(G&VW, in \Wbﬁ{mﬁ%t ations in the SGT1 cotransporter repghusionrisfpaired
gl ucose uptake in the intestine, and Iife threateni ng diarrhea 35 and

dehydrati on. 'grgg %GL %%é@r%qsé%f{,g%g@mi g@ﬁge oF ge&(}gpg;_,lZ?lZB

PCT/ [ JS00/ 271 e degree o uence
di ver gence befdEerIeRRenbatWesw £hemi el |f@6t F@ﬁn‘b#flcs’-’éllé@tp e SA.T2

inhibitors. Thgikefité aégﬂzycigﬁym»@o,_sgndr ones are conditions in 5 which
intestinal gl ucose,, tra sport of ot gl i ons, and am no

1 d renal tragﬁ

aci ds, are normal . ia gPSXS‘ﬁH‘?’f SAPAZIRTES e £ taehe | 1)

normal |y, ﬁavﬁhlﬁﬁriﬁﬁies‘,ﬂMngdﬁ@s&ﬂﬂs@b&t,aaﬁldam'&ir tiranspbfer no

maj or health defi |ts as a_c lence f their rd espite

soneti mes qui P tlgg?lr(Jlofbs ff g I%lqoév IQ(g ?gmgfucg{:?e égcrget ed. The

maj or synpt onglpeosienta iprattilemSQ alpmalemos dieNGEGHenM%lﬁ-Waghavepol yuria and
pol ydi psia, a a e par IdkGFedh-engnd

function. Thuggrrp %ﬁ% gﬁgg ia?/‘ééa]sgbagat Hgée#flar& fléﬁdef egts in renal
reupt ake of gmén%eh%kﬁhrdetféchﬁeas @ HOREeARBREE % hhfddafi§erdefisequences

in otherwge da gpiLe éd}ﬁ&ﬁimﬂlgat;ﬁltér heldml(uw-mmr@f@rﬁmeaedessl@se 0-aryl
gl ucosi des Glg i nhi bitaors fo re % %begesvufe ER 5§§§§$A1 (al so JP
035988) ( TanaB&ucRs yaHTh QCI 0588 YREEErs ALY G0 ructure A
A R4 ORZ R+ patheatgl;ncBﬁdEBpEIyph&gldW3polyurla and polyd1p51a, and

the kidneys appear to be normal in structure and

function. Thus, from the evidence available thus far,

15 defects in renal reuptake of glucose appear to have
minimal long term negative consequences in otherwise
normal individuals.
. The following references disclose O-aryl glucosides

SGLT2 inhibitors for treating diabetes.

20 _
EP 598359A1 (also JP 035988) (Tanabe
Seiyaku)discloses compounds of the following structure A
A
/R‘
2
o \~\> R' = H, acyl,
R® R2=H,Me
X R4, R? can be a variety of substituents
O
R'o °
R'OY " orR?
OR!
25 EP 0850948A1 discloses structures of the following
genus B



0 O, R4 can be a variety of substituents OORO R10\\~ ~~1/0R1l CRS 25
EP 0850948A1 di scl oses structures of the followwng genus B5 Ali.: . W
01/ 27128 PROdDAs27187 B O OR2Z ROR = H, acyl, cqq%wg“),m,gz = H,
ally) ORBHor @ OOR~O ROW"//OR ORS JP 09188625A expands upon
structure B t@ include 5 exanples of B where R3 is H and where the 5
menbered ring is saturated as well as the counterparts of benzothi ophenes
(0 =S and indenes (0 = CH2), O OR2 RB R =H aCl, COQQAlkyl) 1/ R2 =
H ally) OR3=HorMe O RO ¢ //IOR OR 10 JP 09124685A expands upon

ﬁ! to R! = H, acyl, CO(OAIkyI)
R0

R2=H, allyl
R'=H or Me
R0V “or?
OR'

structure B for R®

JP 09188625A expands upon structure B to include
5 examples of B where R® is H and where the 5 membered ring
is saturated as well as the counterparts of
benzothiophenes (0 = S) and indenes (O = CH,).

R! = H, acyl, CO{OAIkyl)
R? = H, allyl
R*=HorMe

10 JP 09124685A expands upon structure B for R’ = H to
include derivatives of mono acylated C6é hydroxyl where
the acyl group is a substituted benzoic or pyridyl
carboxylic acid or a urethane generated from the
corresponding phenol.

o
OR? d!s /
R! = H, acylaryl, CO(OAryl)
PO
L ©
R'0 e
HOV “ou

15 OH

JP 09124684 discloses derivatives of structure B



include derivatives of nmono acylated C6 hydroxyl where the acyl group is a
substituted benzoic or pyridyl carboxylic acid or a urethane generated '
fromthe Gogegspendi ng phenol. O OR2 R - H, acylaryl, p€Xi$abnyis) R2=H O

OORO HO\'" ""/OH 15 OH JP 09124684 di scl oses derivatives of structure

B - 6 WD 01/27128 PCT/[JS00/271%7 O off / 1 ~ RlL, R2 = H, alkyl, alkoxy,
aryl or together oxo "I/OH OH EP 773226-Al discl oses

derivatives of struct e R&!, R? &My vikoxyf arjidr togéthek oko R2 =

al koxycarbonyl If R 1 IR0 VO\L"' /10 O R OH 5

EP 773226-A1 discloses derivatives of structure B

0
OH 1!5‘/
R' = alkanoyl if R2=H

O R? = alkoxycarbonyl IfR* =H
o (o]
R% °
;;J:rj:;w
OH
5
JP 08027006-A discloses derivatives of structure A
where various combinations of the glucose hydroxyl are
acylated and appears to be similar to EP 598359Al1
10 EP 684254-Al1 appears to encompass derivatives of

structure B disclosed in JP 09188625A.
Other disclosures and publications which disclose
SGLT2 inhibitors include the following:
K. Tsujihara et al, Chem. Pharm. Bull. 44, 1174-1180
15 (1996)
M. Hongu et al, Chem. Pharm. Bull. 46, 22-33 (1998)
M. Hongu et al, Chem. Pharm. Bull. 46, 1545-1555

(1998)
A.Oku et al, Diabetes, 48, 1794-1800 (1999)
20 JP 10245391 (Dainippon) discloses 500 structures as

hypoglycemic agents for treatment of diabetes. These are

O-glucosides of hydroxylated coumarins.



JP 08027006- A di scl oses derivatives of structure A where various
conbi nati ons of the glucose hydroxyl are acylated and appears to be

simlar towpiad8859A1 10 EP 684254- Al appears to enconpmsSgusseht¥pt i ves of
structure B disclosed in JP 09188625A. O her disclosures and publications

whi ch di scl o0se S@gl3gi t | el u n Jsujihara et al,
Chem Pharm Bull%%a/?%gbl Is%d‘%%s(%gﬂ%?@??{ig é;\é!l?egtsu St¥fem Pharm
Bul | . 46, 22-33 (83)998) M Hongu et al, Chem Pharm Bull. 46, 1545-1555
(1998) A Cku 1Dl abet es, 48, 1794-1800 (1999) 20 JP 10245391
( Dai ni ppon) d c@e)g' 500 structures as hypoglycem c agents for treatnent
of di abetes. are O glucosides of hydroxylated coumarins. 7 WO
01/ 27128 PCT/U CD’"27187 WO 98/ 31697 di scl oses conpounds of the structure
(R2)k Ar (Rl Whire &3iRclydese amonnetbdos, Etmn@-,otblwhspybhenyl bi phenyl ,
di phenyl met hadmedﬂynheanhﬁéha@fphéﬁ}de@wn@ny&ﬁhﬁ eggﬁeéh&1 hd .

oal ky or

gl ycosi de, R2pa1| S q; am no, en, carboxy, cyc

car boxani & SF% ‘T'R/"H’r%eﬁ 1%1I OH, o RMARY} | h%}qua' mrbaﬁu,n are

i ndependent | yaIlkyl 4cycAoalﬂa§E,t o &Qﬁaﬂuﬂﬂ&o,dla%ﬁi adedsi RydMag8(,31697

cont ai ns ds of t ol L awi ng structures, k A A 1°Ais Oor
(CH2) x Wnere xq(gﬁo 9 g h?ﬂf#gﬁ Hp arfyp %’Fea‘dﬁ%}{ﬂ‘g&ﬁt%e}e fi1s 1.4 R2
i s hydrogen, Palékl}ﬂls,etdelf MOMS)ghmcleéﬁd{ i WHOESD31ERY. ceatdimd nm de where
kis 1-4 compounds of the following structures

Ais O or (CH,), where x=0-3

R? is hydrogen, alkyl or acyl group where n is 14
R? is hydrogen, alkyl, OH, NH,, halogen, CO,H or
carboximide where k is 1-4

10
which are disclosed for use in the treatment or

prevention of inflammatory diseases, autoimmune diseases,
infections, cancer, and cancer metastasis, reperfusion
disorders, thrombosis, ulcer, wounds, osteoporosis,

15 diabetes mellitus and atherosclerosis, among others.

Description of the Invention

In accordance with the present invention, C-aryl

glucoside compounds are provided which have the structure

20 I
Rz; R’ /R‘
HO ° \bA \\R3
HOV K

OH



HO" ""/OH 10 OH which are disclosed for use in the treatnent or
prevention of inflammtory di seases, autoi mune di seases, infections;
cancer, andveaess netastasi s, reperfusion disorders, tbhemoioars? ul cer
wounds, osteoporosis, 15 diabetes nellitus and at heroscl erosis, anong
others. Descyhetépm of the Invention In accordance with the present
invention, Caryl _glugoside,conmpounds are provided which have_the

structure 20 | RoR% Ra andoR*( agepingependenhiy hydrpasn g CHADORT/ 27128

PCT/ US00/ 27181 kyherery) BéHFBZo@FQ R34 @malwaaensl@r%da JB/@FOQ@” O,
OR5, alkyl, hal ogen or two of and R 2a

t oget her with? ?ﬁi gpﬁ%?\fsh‘?‘b% L?h‘é@/"’% g0 f’f‘éﬁlﬁeﬁ’ecyaﬁrﬁor m an
annel at ed §i vattackedrcsie\folm &kdaifeldhted EQo¥r| €idlohgkgeacycl e whi ch may

contain 1 to_4 heteroato i n,the ri whi ¢ areN 0, S nd/ or S02;
R3 and R4 ar e"PHAEEE decrﬁrgscﬁyﬁ?oﬁreﬁ' r%ﬁ e WGl may ggn %}&Afyl aI kyl ,

cycl oal kyl, CE8, 4- mmatoms:FSn thed ogiang, wh-:L@N ar@OBREDb S, CaRH, - - CH
(OH) Rec, - ﬁg{ﬁh sd¥d, - CONRGR6a, - NHCOR5c, - NHSO2Rsd, - NHSOZAr y1,
Aryl, -SRSe, f -SO R59, -SO02Aryl, or a flve Si x or seven menber ed

heterocycl e which Rra?ndoﬁt ars independemtdyobydregem Oe OB®%i Ajrwhich are
N 0, S ééﬂLIAQf 1521 k91, R ARG, tepst h@E:HM”loTc*E‘? QalRRYREs,t 0 which
they are attached fyor m_.,b an_annel at egL five, si x6co el r’resgbered carbocycl e
or -CN, O2R -CO2H, -COR -CH'(OH)R CH(O
-CONRSRsa, —NHCORS", —NHSOst", ~-NHSO,Aryl, Aryl, -SR°¢,
-SOR%f, -SO,R%9, -SO,Aryl, or a five, six or seven membered
heterocycle which may contain 1 to 4 heterocatoms in the
15 ring which are N, 0, S, SO, and/or SO, 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 to 4 hetercatoms in the
ring which are N, O, S, SO, and/or S03;
20 R®, R, R®, R, R, R°®, R°f, R%, R and RS are
independently alkyl;
R®, R®, R®, R% and R® are independently hydrogen,
alkyl, aryl, alkylaryl or cycloalkyl, or R® and R®
together with the nitrogen to which they are attached
25 form an annelated five, six or seven membered heterocycle
which may contain 1 to 4 hetercatoms in the ring which
are N, O, S, SO, and/or SOg;
A is O, S, NH, or (Cl-lz)'n where n is 0 - 3, and a
pharmaceutically acceptable salt thereof, all
30 stereoisomers thereof, and all prodrug esters thereof.
The compounds of formula I of the invention as
defined above also include the proviso that where A is
(CH2), where n is 0, 1, 2, or 3 or A is O, and at least
one of RY, R?, and R* is OH or OR®, then at least one of
35 R!, R?, and R*® is CF3;, OCF3;, or OCHF, and/or at least one
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heterocycle which may contain 1 to 4 heteroatons in the ring which are N,
0, S, SO and/or S02; 20 R5, Rba, RSb, RSc, RSd, RSe, R5f, R59, RSh and O

are i ndepwodentiky al kyl; R6, Ra, R6b, R6c and R6d are | pEepRea | Y
hydrogen, alkyl, aryl, alkylaryl or cycloalkyl, or R6 and Réa together

th the nitr Q:p‘l ey - tt RyRean tgdfiye, Si X
\(,)Mr seveﬁ rrlenbd?ggl %g?\eﬁ!?qoggc(li% abﬂﬁza Sht&‘?h&? '[%) (! %g{}g'l‘) st'om; in the
ri ng which acf C\éé‘ ancF)"ifFORgﬁoZ -NHSORY, SNHS@Argpl,(B8HRLp where n

is 0 - 3 and—mzse,ph-as'oﬁﬁ,eutsogaflgl yracsepirghl e salt thereof, all 30
stereoi soners theng % aII rodrug gsters thereof. The conmpounds  of

fornula | of the i nveﬁfl CAPRRAS 8Y EETRIA S5 &S AEFinedt #eOYR ovi so t hat
where A i$ (imludewhbeeprovissc)that Rhepe B ¥ (BH,5, Ghez@dnatigl east one of

f R2a is
CF3,  O0F. or " aeAEa Sy oF aty Shefnd 8t Eedeip ¥ 95, 8h wy) Beorrey | of

R3 and R4 is aBR’ mqﬂzor-@:'l;stheﬂ emasme @lﬁ bH)RZResnd RPR6b, - ON,

- CO2R5b, - NH 02 H I R S02R5J or
-SQRAryl . Pr @@r@%g%?ﬁg%poﬁﬁd%c%ﬂ ?gra@uw atpié/al Jg |Jn§ ga%ove % ifcl ude the

provi so that er®@ ,,‘%eFGOFB rs CFD(OB )2‘ ~NHGOR’A i s 0, and at
| east ondOof -RHSORR, ReancBaryandAfyll) S-g)% or- t_lg@ at Leagir.Ane of R,
R2, and Rea 'rs£g§§g gFS or OCHF2 and/or at Ieast one of R3 and R4 is
CF3r - OCHF2, C02R5b, CH (ORSh)R 6d, NHCOR5C, 10 - NHSO2RSd,

- NHSQRAryl, Aryl, TthS)mnpmS@EBbf £60AE9, I gﬁ&%ﬁrsﬁl acﬁivhﬁjv agen. The

t he sodi um
oo o (ERABHBcL S0S5Re SRl eitend MLERHE S-Blab iR 1
mammal s and #Fcdnd in the intestine and kidney of mammals and are
15 useful in the treatment of diabetes and the micro- and
macrovascular complications of diabetes such as
retinopathy, neuropathy, nephropathy, and wound healing.
The present invention provides for compounds of
formula I, pharmaceutical compositions employing such
20 compounds and for methods of using such compounds.
In addition, in accordance with the present
invention, a method is provided for treating or delaying
the progression or onset of diabetes, especially type I
and type II diabetes, including complications of
25 diabetes, including retinopathy, neuropathy, nephropathy
and delayed wound healing, and related diseases such as
insulin resistance (impaired glucose homeostasis),
hyperglycemia, hyperinsulinemia, elevated blood levels of
fatty acids or glycerol, obesity, hyperlipidemia
30 including hypertriglyceridemia, Syndrome X,
atherosclerosis and hypertension, and for increasing high
density lipoprotein levels, wherein a therapeutically
effective amount of a compound of structure I is

administered to a human patient in need of treatment.
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15 useful in the treatnment of diabetes and the mi cro- and macrovascul ar
conplications of diabetes such as retinopathy, neuropathy, nephropathy,
and wound Re@bi/svgas The present invention provides for corpousmgarsf fornula
|, pharmaceutical conpositions enploying such 20 conpounds and for nethods

of using such CO”ng”Qédldl%nadght58@ordafhc%c%9’&ﬂag§?%ﬂet§é nkhe present

i nvention, a netho rovi ded for treatin t he progression
or onset of d|lé}b'é¥1§50nesap@@té}PFlylﬁy@éovld%éOFyF)éeaﬂlnﬂ &t}ébétiesl ard udi ng

conplications erLa@éddaféEés%% akN@bEfhdW dRivienanat iyre iRIFLRRAL Ny,
nephropathy and del ayed wound healing, and related di seases such as

i nsul i n resi sWRREBLR @m%herr@@eg‘mss%év I‘Rﬁf&?é"tlé@l oundy oy @ yceni a,
hyperi nsul § neﬂfbﬁblﬁéei/@i est bl eefipbene! &t @‘trufcaﬁfy RGIB atothkY CEYSe |

obesity, hyper em Q includin ertr ygcerid ome X,

at her oscl er osP& gﬂ%%&‘%ﬁ"@ﬂ?%ﬂg 3’%‘#3/ ﬁbg EasYRSy %ﬂtﬁler;éﬁg{;

[ i popro'éei P | ageht, sudieras @ ayphkla:p@mma:algbythﬁ fa;tunng;t&nregntoodda f
conpound of s i unan patlent in need o
treat ment. %Bﬂgb\?}g%ﬁ%eﬁﬁfg ggl??lg%q;’ge%% 13'I n addition,'in accordance
with the pr esent i Brergansi.tignget Abseasesyr gnddealadies codlraEinehbet es and

rel ated dijgeasggedsedaid m%d“@paa@oﬁ@okfhe«aq'saakh@wn asviR@bBlac
therapeutically effective amoun 5 conbi nation_ of a_conpound. of

structure | a§éfn§ﬁﬁ?ﬁbrarteyﬁ§tab?'e§n%?d:f%é‘f‘?é°ﬁg‘éhtc'la’ﬁﬁ/gf’ 5t type of
t herapeutic ageab.sugdh, a7a3aypobop) dem c agent is admnistered to a

hunan patient in n ?%E)ge# 5‘8%§§r"g%‘;rh§f %@hﬁéﬁ@ﬁ: a ISgasegs and nal adies

collectively 10 r drone SWwn "as “Met abol i ¢
Syndrone) ar eempllayéeéchéreijorafiassone JoneClornmofg dantridigbetigeagents 82,

727-34 (1%97)10ther than SGLT2 inhibitors of formula I), one or more
anti-obesity agents, anti-hypertensive agents, anti-
platelet agents, anti-atherosclerotic agents and/or one
or more lipid-lowering agents (including anti-
atherosclerosis agents).

20 In the above method of the invention, the compound
of structure I of the invention will be employed in a
weight ratio to the one, two or more antidiabetic agent
and/or one, two or more other type therapeutic agent
(depending upon its mode of operation) within the range

25 from about 0.01:1 to about 300:1, preferably from about
0.1:1 to about 10:1.

Preferred are compounds of formula IA
1A -
R‘
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The term "other type of therapeutic agents” as enployed herein refers to
“one or nore antidiabetic agents 15 (other than SA.T2 inhibitors of formula

), one okydPiBANti -obesity agents, anti-hypertensive agembsnraati-

pl atel et agents, anti-atherosclerotic agents and/or one or nore

| i pi d-1owering agents (i uding antj - atheroscl erosi s agents). 20 In the
above net hodngrgﬁ% ?n’xﬁegﬂzoﬂf c?h%r céor’?ﬁ’guﬁa fb’?kes‘{ MR * FE‘Sf t he

i nvention w blubesedgi oyed in a weight ratio to the one, two or nore

anti di abetic ageng: d Re I [ h apeuti c agent
(dependi ng upon i%s’ %déeg%fé)op%rr%\t%ér%)pe\g\na?m%t%éel%éa{t%gleg%g&f Ir;Itbm about
0.01:1 to abdewezoalhylphalegebl yORtomraPEHF: o twe o6 Bbow® ared 1.

Pref erredsar @2« QiROUNGSg O nd YtRera 16A1 ohéy R kTl RuYAREn, - ¢ b HO O R2 NOW
""SOH OH - 11 WD 01/27128 PCTIUSOO 27187 wherein Ais CH2 or O or S and

is linked mneP5HF% the glucoside; Rl, R2 and R 2a are independently
sel ected fromH, R? el R&l 4 ,irliRipedaant GR%eldctedHEZomr 16Wwer of R1, R2 and

Ra ar e | ndep@ight |9 el SOTUI PO OB “CeT “arda (O, - SRse, Iy
-C02R53, -3,4-- (OCH20 -, O -CORGb, -CH (OH) R6cQ -CH (ORSh) Red, CF3,
Roc_CNH . —B6Re -CH(OH)R®, -CH(OR®™R®™, CF;, R°S—C—NE—, -SOR®f,
10 -SO;R%, aryl, -NHSO,Aryl, -NHSO,R*, COOH, thiadiazole,
tetrazole, -OCH;Aryl, -OCF;, OAryl, or H.
More preferred are compounds of formula I where A is
CHa: '
R! is hydrogen, halogen or lower alkyl:
15 R? and R?*® are each H;:
R® is H;
R?! is lower alkyl, —-COR®™, -CH(OH)R®®, -CH(OR")R®,
R®*0, -OCHF;, -OCF3; or -SR%°.
Most preferred are compounds of formula I of the
20 structure IB
IB

HO

HoW “YoH
OH

where R! is hydrogen, halogen or lower alkyl and R! is
lower alkyl, R®%0, -OCHF,, or -SR**. It is preferred that

25 R! be linked para to the glucoside bond and the rR?
substituent be linked at the para position.
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10 -SO2RS, aryl, -NHSQ2Aryl, -NHSO2RSd, COON, thiadi azole, tetrazole,

- OCH2Aryl1, -OCF3, QAryl, or H More preferred are conpounds of fornul a |
where A is wad274 i s hydrogen, halogen or |ower alkyl; pckusieagd R 2a
are each H R3is H R4 is |lower alkyl, -COReb, -CH (OH). R6c, -CH (OR5h)R
6d, RSaO, - OCHF2, OCFaaétrausaSsesé\ﬁﬁt%eBerEﬁg BierigRpounds of form a
| of the 20 strucglﬁ1 M OH where R1
i s hydrogen, hal ogenSoFoPBRBRAY Uy TotmyLmaTif thandnvanpkien qan®e - OCHF2,
or -SR$e. It imropaafeer laedshhaﬂi 26 tRe 611 owkes Raictiba EBﬁerﬁgéJ(H?ﬂ de bond
and the R4 g__%sg% F |nk qﬂt t.het ara position. - WO 01/ 27128
PCT/[lSOO/Z?l CERBf CTPRS T HREAS; Bﬁeﬁ@%ﬁmﬁas of
formula | tmnWeﬁlenbmgr,@#e-be prepared as shown in the follow ng

reaction scherres aRdmpdGRAL | G | ﬂ}‘“ﬁ’ﬁéﬁo‘t’a““ﬁa@é?ﬁ% LedpeLatyres are

expressed in 5 degrees Centig For mil 3 15 €3N B8 pr epar ed

as shown in $Iheme 1 by FF%‘%"Pﬂé’&’R off C@m%mﬁﬁ?foﬁomuh@llbl R
I

(where Bn = benzyl)

10 with Hz in the presence of a catalyst such as 1) Pd/C
employing a solvent such as MeOH or EtOH or 2) preferably
Pd(OH)2 using a solvent such as EtOAc. Alternatively,
compounds of formula I can be prepared by treatment of
compounds of formula II with a Lewis acid such BBr;, BCls,

15 or BCli-Me,S in a solvent such as CH,Cl, at -78°.
Compounds of formula I can also be prepared by treatment
of compounds of formula II in a solvent such as EtsH
containing BF;-Bt,0, at 20°.

Compounds of formula II (which are novel

20 intermediates) can be prepared by treatment of compounds
of formula III with silanes such as Et3SiH or preferably
(iPr)sSiH in a solvent such as MeCN or mixtures of
MeCN/CH,Cl, containing a Lewlis acid such as BF3-Et;0 at
-30°.
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RLR4A A3 0BnORZARBNO\"* ""|'"oon oBn (where Bn = benzyl) 10 with H2
in the presence of a catalyst such as 1) Pd/C enploying a solvent such as
McOH or Etwoopp7izg preferably Pd(OH)2 using a sol vent syGhusasnfbOAC.

Al ternatively, conpounds of fornmula | can be prepared by treatnent of
conpounds of fgrrmula Il with a Lewis acid such BBr3, BCl3i 15 or BC13Me2S
in a solvent such as CH2Cl12 at -78. Conpounds of formula I can al so be
prepared by treatnent of clg.r'rpounds of formula Il in a solvent such as EtSH
contai ning BF3 FEt 20, atRza?g. mﬁ;nds of fornmula Il (which are novel 20

i ntermedi at es) can be prgpaged ®y'\t reat nent of conpounds of formula Il

W th silanes such as Et3§LR2Qr gfably (iPr)3SiH in a solvent such as
MeCN or m'xture'ggI gClZ cofitaining a Lewis acid such as BF3Et20 at
-30. 13 WD 01/ 912 P ‘-’[I'U§00/27187 1l R4 RR28/ -AR3 BnOOCOHR2
BnO\' "1/013n &N goiffamands of fornula 111 (which are novel

i nternedi ates) can beopw epared by coupling of a conpound

Compounds of formula III (which are novel

intermediates) can be prepared by coupling of a compound
S of formula IV
v

with compound V.
10 v

o
BnO o
BnO\Y “YoBn

OBn
Compounds of formula IV are activated for coupling
by treatment with n-Buli or t-Buli at -78° in a.solvent
such as THF prior to addition of lactone V. Preparation
15 of lactone V is described in. R. Benhaddou, S Czernecki,
et al., Carbohydr. Res., 260 (1994), 243-250.
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5 of formmalVIVRA R Rea ~1\ ) /INR3 Br RZ with compound V. 10 V
BnO OO BnO~%1"0OBn OBn Conpounds of forrmula IV are activated for
coupling hyowi/gatgsrent with n-BulLi or t-BuLi at -78 in aremiusmntigzsuch as
THE prior to addition of |actone V. Preparation 15 of |actone Vis
described in. R Benhaddou, S Czerneck8chemg1 al., Carbohydr. Res 260

(1994), 243-250. - 14 WD 01/27128 PCT/ USQQ 27187 Schene | RLRA OO
R2s% , RO R2 On [ Il RﬂBu AOs Li - BnO-~ ~~~~0Bn O"RZ CBn BnO ON V
R O H RBnOW,/ fCBn B0~ 8O~

R~ Q\ nBuLj , \

}\/\ ano\‘ YoBn

OBn "
Br R Bno\\‘
v

i
Compounds of formula IV where A is (CHz)}, where n =

1-3 can be prepared as shown in Scheme 2 by treatment of
compounds of formula VI '
5 VI

R4

N
\\R’
(CHz)n-1

5\

with silanes such as Et3SiH in a solvent such as MeCN or
CH.,Cl, containing a Lewis acid such as BF3 Et;0 or TFA at

10 -30° to +60°.
Compounds of formula VI can be prepared by coupling

commercially available bromobenzaldehydes of formula VII

VII
R!
R2a
N »
Br—\ =X
R? O

- 15 -




vV OBn IIl R4 R28' R4 R4/ ' j-Pr 3.~ ? BnOO RZ AR3 HOO 2 BnOP
"~YOBn HO"' 'OH OBn OH 1 it Conpounds of fornmula |V where Ais (CH2)11

where n = whodafiad be prepared as shown in Scheme 2 by tgeagdteiePf _
conmpounds of formula VI 5 VI R4 2a RL3 R, (CH2)nd4 R --~§§I Ef R2 with

silanes such witHEte3Shilri Bha BAINASIH o3URHqASs MEEN eGlg-containing a
Lew s acid sucgh .as BFSFE 20 or TFA at 18 -%0 tofgg&osagorrp%ﬁnds of formula

VI can be pr&FHE& Y Sc8hpFeMRPUNASREr EPaMRYa NEET abl e br onobenzal dehydes
of formula VIVIIIVII| Rl R2a H Br -\ R2 - 15 V\D 01/ 27128 PCTI | JSOQ 27187
with either the lithi um,or magnesi um or ganonetal i ¢

/1 \
/Q:\XR’

,(CH2)n4
Br

in a solvent such as Et;0 or THF using conditions
familiar to those skilled in the art.
Compounds of formula VIII are either commercially
available or readily prepared by standard methods known
10 to those skilled in the art.

Scheme 2

R! .
R/ R
R L\ N0 //
y. /_\X Br K\,\)\g Rz'h/R‘l ﬂ\/& ,
g\ Mg ViR > R
Rs

¢ '\ (CHa)
SCHas 5§//\(
Br Br Rz OH
Vil ; " vi
o F ﬁ\;x
vi _EtSiH j}:/\‘)r(cuz)n R
Br RZ

IV A=(CHy),

Compounds of formula I where R* is CH(OR®®)R®® can be

15 prepared by treatment of compounds of formula I where R?
is COR® sequentially with 1) an acetylating agent such as
Acz0 in a solvent such as pyridine alone or CH,Cl,
containing 1.5 equivalents of a base such as Et3N, 2) a
reducing agent such as NaBH; in a solvent such as EtOH,

20 3) an alkylating agent such as R*®Br or R™I in the
presence of a base such as NAH in a solvent such as DMF,
and 4) alkaline ester hydrolysis conditions such as LiOH
in a 2:3:1 mixture of THF/MeOH/H,0.
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derivative of conmpounds of formula VIIl VIIIl R4 ~JR3 Br (CH2)o-t 5in a

sol vent such as Et20 or THE using conditions famliar to those skilléd in

the art. Coggeynds of fornula VIII are either commerci al pgr/ussearisabl e or
readily prepared by standard net hods known 10 to those skilled in the art.

Scheme 2 R Rte ~B4pp &nc@' o(f\fognﬁziallj\whe%‘ae R‘ \él- Mi rR¥ LaH %
(CH2) n1\R3 Br CH2)o- | CH2n IV A=

(CH2) n Conpouﬁé@PBFe‘Fo"?lan%?alt“\ﬁ/ﬁEr@f F&PW@"@I‘#S( QQSFl?R‘“@di é[ah’hBé?e RY pr epar ed

by treatment ek corPownts &frddidingaafedbesecRbs NSBRORGD aseaueghtal |y with
1) an acetylating a uch as Ac20 in a solvent such as pyridine al one
or CH2Cl12 ﬁPﬁﬁn?%gEEO% equi val ents of a base such as Et3N, 2) a

reduci ng agent suc@ompowtadHé fi foamsbd vIaMhemecR‘a:ss BoR® & B an al kyl ati ng

ggle\r/]tenfugncﬁs Bg%egr%ﬁyﬁakﬁfbgeoﬁgéﬁ%%% 3~F§/’§t|§§1 gondl ?ll o%lglﬁhsljghaas
LiOH in a 2:3s1CorR®t withod IkhE/sMachiHRGrh 166 BNDgOd:t 2BBh38aPCI18ISAR 27187
a solvent such as CHyCl,.
Compounds of formula II where A is CH; and R? is
10 -COR®™ can be prepared as shown in Scheme 3 by coupling
commercially available or readily accessible compounds of
formula IX |
iX

R‘
/-
7"\
z \L:\Xnﬁ

where Z is Br or Cl with compounds of formula X

15

by heating the two components in a solvent such as PhMe
20 in the presence of a catalyst such as Pd(PPhj)..
Compounds of formula X (which are novel
intermediates) can be prepared from compounds of formula

XI
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Compounds of fornula | where R4 is CH (OH) R6c can be prepared by treatnent
“of conmpounds of fornula | where R4 is COR6b wth a reduci ng agent such as
NaBH4 in gyG@ieRt such as Et OH 5 Conpounds of fornul acrusdeers7R4 i s
COR6b can be prepared by treatnent of conpounds of fornmula Il where R4 is
COR6b wth axkewi s acid such as BC13 or BBr3 at -78 in a solvent such as
CH2C12. Conpounds of fornula J1 where Ais CH2 and R4 is 10 -COR6b can be
prepared as shown in Scheng,; by coupling comercially available or
readi |y accessi bl e conpou s\\_i formula IXIX R4 Z/ ~ 15 where Zis Br or
d with conpounds of fqy OGEX RL RT "' | O\ SnBu3 R2 BnO-.4'C
BhOW"//0OBn OBBn®y Yreatfi ng the two conponents in a solvent such as PhMe
20 in the presence, of -a,égl yst such as Pd(PPh3)4. Conpounds of formula X
(whi ch are novel iTiernkedi ares) can be prepared from conpounds of fornula
X 17 fll® OBn

by treatment with (BuiSn),; and a catalyst such as

Pd(Ph3P)4 in a solvent such as toluene.

5 Compounds of formula XI (which are novel
intermediates) can be prepared from compounds of formula
XII
X11

10 by treatment with silanes such as iPr3SiH or Et3SiH in a
solvent such as MeCN containing'a Lewis acid such as
BF3-Et,0 .at -30°.

Compounds of formula XII (which are novel
intermediates) can be prepared by coupling compound V

15 with the organolithium obtained upon treatment of
compounds of formula XIII
XTIl

with n-Buli or t-BuLi at -78° in THF.
20
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WO 01/ 27128 PCTI (JSOO' 27187 XI Rea R1L -rl OR Br BnO BnO\' "//0Bn 8n
by treatnment with (Bu3Sn)2 and a catal yst such as Pd(Ph3P)4 in a sol vent
such as t ol wam7tas Conpounds of formula XI (which are nowehrushoiregrredi at es)
can be prepared from conmpounds of formula X I XIl Rea R Br BnO O CH R2

BnO~~ "~/OBn OBn 10 by treatnment SchBmeid anes such as i Pr3SiH or Et3SiH
in a solvent such as MeCN containing a Lews acid such as BF3 Et20 . at
-30*. Conpounds of formula Xl (which are novel internedigates) can be

prepared by couplingsconpound V 13 gt h
treat nent of conffhunds O}“BJLPrrruIBa°X I

Br—(’-\{ - 8noY
2 v
Br

Xin

Il R1 R 2s '

d he organolit H?’\' obt ai ned upon
~PBLgd a R

Pd(Ph;P),

An alternative synthesis (Scheme 4) of compounds of
formula IV where A is CH; entails reduction of compounds
5 of formula XIV

X1V
R‘
R:‘\ 4\;1 Va / ‘\5
VISR,
Br \Rz’ o

with a reducing agent such as Et3SiH in a solvent such as
10 MeCN or CH,Cl; or mixtures thereof containing a catalyst
such as BF3;-Et,0.
Compounds of formula XIV can be readily prepared by
Friedel-Craft acylation of commercially available

hydrocarbons of formula XV
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Br with n-BuLi or t-BuLi at -78 in THF. 20 - 18 WD 01/27128
PCT/ LTS00/ 27187 Schenme 3 RL R~ 28 RL BhO OO\~/,1 R , / nBuU~Br O

~~  BnO-~~wg@inta$ OH R2 V OBn B BhOW,,//OBn Xl Il OBn P‘ﬁg%oﬁ;hg(ptz a R
"1 \., / SnBu3 R2 O E SIHBnOO ' 2 Bu6Sn2 Ono 0 XII BnO'" "'~/ 0Bn BnOW

"//013n % OBawOBn X X R1L R4 R4 W 3 CL$3BnOOI2 HZRXRIXR
Pd(Ph3P)4 BnON'00Bn OBn 11 An alternative synthesis (Scheme 4) of
conmpounds of R ful alV where Ais CH2 entails reduction of conpounds

or
ar
2
with readily available acid chlorides of formula XVI
5 XxvI

in a solvent such as CS; containing two equivalents of a
Lewis Acid such as AlCl; or AlBrj.

10
Scheme 4
R*
RS
R R*
B K YA R' A

NEA ¢ . R //\ R, <;$
% xv (3 AN Esh ) R
AN PR & e X
Br R AICk, CS, B RO ar R

%XVl X IV where A= CH,

Compounds of formula II where A is a bond can be
prepared as shown in Scheme 5 by coupling compounds of
formula XI with compounds of formula XVII

15  Xxvir

Ng 2
o \C:\\\
or the corresponding boronic acid XVIII.
XVIII

R*
Hq /
B~
HO \C\;\{ "

20 Coupling entails heating in the presence of a catalyst
such as Pd(PPhs), employing a solvent such as 3:1
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S of formula XIV XIVRR4 R3 RLa RSr RZaOwth a reducing agent such as

Et3SiH in a sol vent such as 10 MeCN or CH2Cl12 or m xtures thereof

cont ai ni ng WwoedkfAseyst such as BF3 Et20. Conpounds of fpevusm2dsY can be
readily prepared by Friedel-Craft acylation of commercially avail able

hydrocar bons ghMegEiDHacoMainkg MDY, 278 iaHsUSR0 8 iidla M3 R4 \ 7/
wth readily avail gghe aci d chl_omdes of. farmul a XVi xvi R3 R SC  B(

5
Rea in a sol P&ft SIHBRT SSOBEF ABALY; AT QFufda Ry Rrepersd PRRRs Aci d
such as AlCl3taeaktih€n8. oflGcdnpoandsdof REodiuldd XRII dWwith ERY; im &4 11 XV

Et3SIH @ 13r E%ﬁvgngr é&ﬁ?aas %’Hzéizgl SCoggounds of formula XVII can be

5 prepared by heating compounds of formula XIX
XIX

/R4
Br—¢ '\
&
Ra
in a solvent such as DMSO containing a catalyst such as

PdCl,-dppf and a base such as KOAc with compound XX.

10 XX
o o
(o] (o]
Scheme §
K io‘ﬂ'ﬂ'oi/ >\[—°\ ®
B/ o o ,a{\
\Q\,‘}Rs XX ° \‘;‘\Rs
XX Pa*? XVil
Xi
M PPl
15 Compounds of formula II, where A = CH; and R? = OH,

can be prepared as shown in Scheme 6 upon sequential
treatment of compounds of formula XXI
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XVl XIV IV where A= CH2 Conpounds of fornmula Il where Ais a bond can be
prepared as shown in Schene 5 by coupling conpounds of forrmula XI with
conpounds wb el a XVI1 15 XVII OR4 1~1 Os R3 or theasaiesapondi ng
boronic acid XVIIl1. XVilIl NOR4 HOB 20 Coupling entails heating in the
presence of xgatal yst such as Pd(PPh3)4 enploying a solvent such as 3:1
-20 WD 01/ 27128 PCT/USCEV27187 PhMe/ Et OH cont ai ni ng Na2CO3. Conpounds of
formula XVIII are either ¢ nnerC|aIIy avai l abl e or can be prepared upon
treatnent of conpounds ofg¥ernula XVIl with BCl3 in a solvent such as
CH2C12. Conpounds of for XVIl can be 5 prepared by heating conpounds of
formula XI'X XigXq fh ﬁs in a solvent such as DVMSO containing a
catal yst such as PdCl2(dppf d a base such as KOAc with compound XX. 10 XX
0% O B-B O O Badehy” %oBnB-eo0 a

OBn

with a base such as NaH followed by heating with

compounds of formula IX in a solvent such as PhMe.
5 Compounds of formula XXI can be prepared from

compounds of formula XXII

XXII

BnO

BnO\Y

OBn
by treatment with silanes such as Et3SiH or i-Pri;SiH in a

10 solvent such as MeCN containing a Lewis acid such as
BF3-Et,0 at -30°.
Compounds of formula XXII can be prepared by
coupling the compound of formula V with activated

metallated derivatives of compounds of formula XXIII

15 Br OH
which are prepared by sequential treatment of XXIII with
a base such as NaH, KH, or KOtBu followed by an
alkyllithium such as nBuLi or tBuli in a solvent such as
dry THF.

20
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Br BCOS ~~Rs XX 0 ~Rs XIX Pd"2 XVII R S1 XI Bn0O 0 R3 XVII Pd(Pha o
BnOW ~~~0Bn OBn 11 A A Bond 15 Conpounds of formula Il, where A = CH2
and R2 = ORyoofygdizdoe prepared as shown in Scheme 6 upon serusni27al
treatment of conpounds of fornmula XXI - 21 WD 01/27128 PCT/[JSOQ 27187
XXI R~ 0 BnO OH BnO "~~0Bn OBn wWstheme®ase such as NaH fol | owed by
heating with conmpounds of formula IX in a solvent suc®as PhMe. 5
Compounds of fornula XXI can be prepared from conpo of formula XXII

XXIl R BnO 10H OHR' BnO % "' g/ o by treatnen th silanes such as
Et3Si H or i-Pr3SiA/4n a MN8akol ventl s 9/h as HNGey giul-€W S aci d
such as BF3Et 20)atX- 30. BnO oBn L

Br OH 2) nBuli V  oBn

XXm

1) NaH, PhMe
R*

/
7’}
R,

X

Compounds of formula I, where A = O or NH, can be
prepared as shown in Scheme 7 by coupling compounds of
5 formula XXIV
XXIv

with commercially available compounds of formula XXV
where X = O or NH
10 xXXv

R4
X //‘\B
H \\\\
R3
by heating in a solvent such as pyridine containing a

base such as EtsN, a catalyst such as Cu(OAc): and

molecular sieves.
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Compounds of fornula XXIlI can be prepared by coupling the conmpound of
formul'a V with activated netallated derivatives of conpounds of formula

XXITT R {yoloygrizs 15 Br OH which are prepared by sequegddgdanifigpt ment of
XXI'l'l with a base such as NaH, KH, or KO Bu fol | owed by an alkyllithium

such as nBuLi or iBubbuhBs? §0£a/ﬁ:m1ass& ¥2 hiﬂéry gy 22 WO 01/27128
PCT/ US00/ 27187  Schene 6 R1_ Byau En§| N0\ FO9n Bno OH t 3

H Or " oH®Y %FB@leteBh Bﬁme Hr@ﬁrx@kl Py mﬁtlm icompaupds ¢f L LH2C R9
Bno O CH 1) NedimuaMxxk® @iehl BRS BAQH' soiveeRn sdefFas/ 61, Bp OH XX C

"\RS 11 I X unds of formula I, V\/nere A =0 or NH, can be prepared as
shown in Sche 7 by coupling conpounds of 5 formula XXIV
5 xxvI

Compounds of formula XXVI (which are novel intermediates)
can be prepared by heating compounds of formula XI with
compounds of formula XX in a solvent such as DMSO

10 containing a catalyst such as PdCl,-dppf and a base such
as KOAc.

Scheme 7
RZa R1
N g NP
\( l \
2
BnO R
BnoY Y~ 70Bn Pd*2
oBn
Xi
Cu(OAc)z
e
/R‘
X~
XXIV where X = O or NH

15
Compounds of formula IV where A is O or NH can be

prepared as shown in Scheme 8 by coupling compounds of
formula XVIII
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XXIVR2 RLOH HOO2 OH HON"/OOH OH with comrercially avail able
conpounds of formula XXV where X = 0 or NH 10 xxv ~R4 H Ix R3 by heating -
in a sol verwosuzinesas pyridine containing a base such asp&t/Bddp2aszat al yst
such as Cu(QAc)2 and nol ecul ar sieves. -23 WO 01/27128 PCT/ USOQ 27187
Compounds of kwrmml a XXl V (which are novel internedi ates) can be prepared
by treating conmpounds pf forrmula XXVI with BCl3 in a solvent such as
CH2C12 at -78yg5 Rea R1L O % B BnOOR2 BnOW"//OBn OBn Conpounds
of formula XXVI Wi are novel internediates) can be prepared by heating
conpounds of #HofmuavXI with conmpounds of formula XX in a solvent such as
DVBO 10 containing a c al yst such as PdC 2dppf and a base such as KOAc.

Schenme 7 Ra R'
tﬁ{ compounds of formula XXVII where X = O or NH

XXVII
R
3y
~
5
by heating in a solvent such as pyridine containing a
base such as BEt3N, a catalyst such as Cu(OAc); and
molecular sieves.
10

Scheme 8

R \ R! i
HO\ / L H Rza / /\\
B~ \\ Br ‘\.;\ (\,’ \ Q\/\
HO 3
\Q'\Rf’ o~ a,/ Q’%:A )

IV A=0OorNH
Cu(OAc),

Compounds of formula IV where A is S can be prepared
as shown in Scheme 9 by coupling aryl disulfides of
15 formula XXVIII
XXVIII

R4/‘\/\ s’ \C}

with the organollthlum obtained upon metalation of
compounds of formula XIII with n-BuLi or t-BuLi at -78°
20 in THF.
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k Ol'B-B'" Br i-B BnOO R XX "0 Bn0O 0 ~R2 OBCI3 linp BnONN "//0OBn Pd+2
BnO" "//0Bn OBn OBn XI XXVI R4 Rea R Cu(OAc)2 Rka R11 / \N ~ SCOH % R4
HO O yR2 Gydoxzfied O \R2 A ~ HO-~~ "/ OH --\03 HOW "/ OGirridiesotyr OH _
XXI'V where X=0 or NH A=O 15 Conpounds of fornula IV where Ais 0 or NH can
be prepared as shown in Schene 8 dphenpe!8! i Ng conpounds of formula XVII|
24 WD 01/27128 PCT/USOQO 27187 XVIII R4 HO HO B~\ R3 with conpounds of
formula XXVII where X = 0 or NH XXVI| RlL Rta,X H BrR2 by heating in a
sol vent such as pyi di ne cont ai nj a ghageiqsuch as Et;%N aneat al yst such
as Cu(OAc)2 anﬁF‘ /m)I ecular si ey X

Oy LA \R3 o R / Q)
/\'\

X IV’A=S

Listed below are definitions of various terms used
in the description of the instant invention. These
5 definitions apply to the terms as they are used
throughout the specification (unless they are otherwise
limited in specific instances) either individually or as

part of a larger group.

10 The following abbreviations are employed herein:

Ph
Bn
t-Bu = tertiary butyl
15 Me = methyl
Et = ethyl
TMS = trimethylsilyl
TMSN3 = trimethylsilyl azide
TBS = tert-butyldimethylsilyl
20 THF = tetrahydrofuran
Et,0 = diethyl ether
EtOAc = ethyl acetate
DMF = dimethyl formamide
MeOH
25 EtOH
i-PrOH = isopropanocl

phenyl >

benzyl

methanol

ethanol

HOAc or AcOH = acetic acid

TFA = trifluorocacetic acid

i-Pr;NEt = diisopropylethylamine
30 Et3N = triethylamine
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10 Schenre 8 RI R4 R2a HO % H 2a Br x Hol A R3 R3 XXVII Br RZ XVIIl 1V A

=0 or NH Cu(OAc)?2 Conpounds of forrmula IV where Ais S can be preparéed as

shown i n SafewBzeby coupling aryl disulfides of 15 formetpustieiigt XXVII I
RA S, 3 R4 R3 R3 with the organolithium obtained upon netal ation of

conpounds of pRARLE a4 ildetMyh BminSotidfnet - BuLli at -78 20 in THF. -25 WO
01/ 27128 PCT/ UsSQQ 27187, Schemre 9 R4 1 2a Rl , 1 S/~ RR4 R-"n-BuUR4 3

R—~: Br R3 XxXVPPi4 k3 Sogiul, begohydride
LiAlH; = lithium aluminum hydride

n-butyllithium
5 Pd/C = palladium on carbon

n-Buli

KOH = potassium hydroxide
NaOH = sodium hydroxide
LiOH = lithium hydroxide
K2.CO3 = potassium carbonate
10 NaHCO3 = sodium bicarbonate
EDC (or EDC.HCl) or EDCI (or EDCI.HCl) or EDAC = 3-ethyl-
3’ ~(dimethylamino)propyl- carbodiimide hydrochloride (or
1- (3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride)
15 HOBT or HOBT.H,0 = l-hydroxybenzotriazole hydrate
HOAT = 1-Hydroxy-7-azabenzotriazole
Ph3sP = triphenylphosphine
Pd(OAc), = Palladium acetate
(Ph3P)4Pd® = tetrakis triphenylphosphine palladium
20 Ar = argon
N2 = nitrogen
min = minute (s)
h or hr = hour(s)
L = liter
25 mnmL = milliliter
ML = microliter
g = gram(s)
mg = milligram(s)
mol = moles
30 mmol = millimole(s)
meq = milliequivalent
RT = room temperature
sat or sat’d = saturated
aq.
35 TLC

agueous
thin layer chromatography
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Xl IV A=S Listed below are definitions of vari ous termns used in the
description of the instant invention. These 5 definitions apply to the
ternms as twewiasies used throughout the specification (un,L ob/RRY7 are

otherwise limted in specific instances) either individua I ydOL as par IDh
of a | arger h Vv npl oye erein:
ger WP = ﬁ@gﬁ Bet HbhWM W l@.ﬁgtﬁ.g éﬁf&g%g@ra h? = ethyl TVG =

henyl Bn = u=tertiary
tr Pmet Kyl si | éﬁ%zsmshlggrPﬁﬁm@qwﬂiayﬁechrm@wqr@pmﬁmw di met hyl si |yl
20 THE = tet rs;igqtlmfnatap Et 20 diethyl ether EtOAc = ethyl acetate DW =
di met hyl for qam O§—< hanol 25 EtOH = ethanol i-PrOH = isopropanol
HOAC or AcCH = ace{‘vLac atPge Tlfﬁlas CPPFELSRSE®t i ¢ acid i-Pr2NEt =
di i sopr opyl etN¥R aninnel8er Ehddhet ita iresbphace ne - 26 WO 01/27128 _
PCT/ USOO/ 2718 %Etménﬁ’] hyl am nopyri di ne NaBH4 = sodi um bor ohydri de

LiIALHA = lithium al um nt ride n-BuLi = n-butyllithium5 Pd/C =
pal | adi um on ‘%RﬂfbcmdlphenylgmSPhiHOferrocene

Unless otherwise indicated, the term "lower alkyl"

10 as employed herein alone or as part of another group
includes both straight and branched chain hydrocarbons
containing 1 to 8 carbons, and the terms “alkyl” and
“alk” as employed herein alone or as part of another
group includes both straight and branched chain

15 hydrocarbons containing 1 to 20 carbons, preferably 1 to
10 carbons, more preferably 1 to 8 carbons, in the normal
chain, such as methyl, ethyl, propyl, isopropyl, butyl,
t-butyl, isobutyl, pentyl, hexyl, isohexyl, heptyl, 4,4-
dimethylpentyl, octyl, 2,2,4-trimethylpentyl, nonyl,

20 decyl, undecyl, dodecyl, the various branched chain
isomers thereof, and the like as well as such groups
including 1 to 4 substituents such as halo, for example
F, Br, Cl or I or CF3, alkyl, alkoxy, aryl, aryloxy,
aryl (aryl) or diaryl, arylalkyl, arylalkyloxy, alkenyl,

25 alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl,
cycloalkylalkyloxy, optionally substituted amino,
hydroxy, hydroxyalkyl, acyl, alkanoyl, heteroaryl,
heterocaryloxy, cycloheteroalkyl, arylheteroaryl,
arylalkoxycarbonyl, heteroarylalkyl, heteroarylalkoxy,

30 aryloxyalkyl, aryloxyaryl, alkylamido, alkanoylamino,
arylcarbonylamino, nitro, cyano, thiol, haloalkyl,
trihaloalkyl and/or alkylthio.

Unless otherwise indicated, the term "cycloalkyl" as
employed herein alone or as part of another group

35 includes saturated or partially unsaturated (containing 1
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KOH = pot assi um hydroxi de NaOH = sodi um hydroxide LiOH = lithium
hydr oxi de K2C03 = potassi um carbonate 10 NaHCO3 = sodi um bi car bonat e EDC
(or EDC. HClyo@i2ACl (or EDCI.HCI) or EDAC = 3-ethyl - PCT/USN0/27187
- (di net hyl am no) propyl - carbodii m de hydrochl oride (or
1- (3- di met hyl ain 2ogoupYyé )béhdat) helyeaibasydriciebohy dr o adnita)inihgHOBT or

HOBT. H20 = d i . = .. .

1- Hydr oxy- 7- atz{a reﬁ?%???é?ol{éﬂ@ﬁbg Egﬁé%%elné%?g %éplbnl%dlﬁ&(l &(&) Qng

Pal | adi um acettatieycPhé#) g congeinkng a rigiadnpfpBotpHiheagrdonadi um 20 Ar
= argon N2 = @o%gﬂgoYhénﬂngén B%Eéfébi&@ t'&r 10 BQHS&%)) f'ormihbter 25 nL =

milliliter =mc gram ny m Il gram = nol es 30

mol = mi | Bi mihe( §}ngn%‘éf’-""h‘1th F“ééiu'P?a gsRd tRT1=0 Fo%rﬁ?‘?é'ﬁ“ﬁétcatr&ﬁés sat or

\S,\f)toclj, Zﬁgg“;%;sfqg%%ﬁlzgﬁw? Hg‘f?:l%vrv]fﬁ&\ 1ric{clmael ayelopfugypt ogr aphy - 27
=.ni r ormance I| chr omat ogr aph
LI VB = high GRIFROPRRALe PApRRERERForer ey nzaroneblyl, ar aphy

cyclooctyl, cyclodecyl and cyclododecyl, cyclohexenyl,

A oo oA

any of which groups may be optionally substituted with 1

10

to 4 substituents such as halogen, alkyl, alkoxy,
hydroxy, aryl, aryloxy, arylalkyl, cycloalkyl,

15 alkylamido, alkanoylamino, oxo, acyl, arylcarbonylamino,
amino, nitro, cyano, thiol and/or alkylthio and/or any of
the alkyl substituents.

The term “cycloalkenyl” as employed herein alone or
as part of another group refers to cyclic hydrocarbons

20 cdntaining 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,
which may be optionally substituted as defined for

25 cycloalkyl. |

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

Unless otherwise indicated, the term "lower alkenyl"

30 as used herein by itself or as part of another group
refers to straight or branched chain radicals of 2 to 8
carbons, and the term “alkenyl” as used herein by itself
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spectrometry M5 or Mass Spec = nmass spectronetry 5 NVR = nucl ear magnetic

resonance np = mel ting point dppf = diphenylphosphinoferrocene Unl ess

ot herwi se wodieated, the term"lower alkyl" 10 as enpl oyegudsghakp al one or

as part of another group includes both straight and branched chain )

hydr ocar bons o cist @iaﬁtitHGflah@t@elea;&%PsreﬁéIﬂstﬂ? dTgntabkyl * and "alk

as enpl oyed ere| n _al one,or 3 %ﬂ anot her roup I ncl udes both

strai ght and CPRLPnredis &folaFBotd i Rgeferabl Zarbons,

preferably 1 ttcn 121@:ac:bbbsnsandmﬁaacqmpefeﬂeabbyy12 tto & Q;larrggﬂg 11? ntl._ﬁ@_e ngr tma:

chai n, such th uty I sobutyl,
%ﬁglhexyﬁ'g III’I'CII) Bpéf}izfd t‘I}IIuII’lScP?I‘g in

t I h I
IZ)eg Z -t r?ﬁ%t‘ﬂ;ﬁI ;glmy Chehr}l SLBI]I @ecyhnyhncﬂeeyn‘qpaiqd.ec;%l—but&eyy,ari ous
br anched chalzn.bdtgg r s@ﬁgﬁ@ggyl a@dggﬁgfll&i(e que\g@ | [128 |8:th I%;OUIOS

including 1 to 4 s tltuents suc for exa
CF3, al kyl, aﬂmenéﬁlw 3-heptepyL. 4ahgptemyl) Qnoqiqeawl. 3angherydl |

aryl al kyl oxy,4-aidecenyt, 35uﬁa&mm qyabeeé&m @,8, a3l kenyl,
al k 'subst i t ut ed am no,

cycl oal kyl al 0 al t| onal 1
hI;Idroxy, hyd%%ﬁ%%ﬁkréﬁﬁﬁ ’%% %t e?‘l‘.i’ar"IIllc h maweP8aryl oxy,
cycl ohet eltﬂoaldgﬂ;onadyyhsuhsbmq:ﬂed walthl bl ko x4y cayvitienbe] enamen,al kyl,

het er oar yl al 0 Ky. aryI al kyl a I kanoyl am no,
aryl car bgnyl IgIn%IfL ,E%n ?%%nygi EI]tkPI'aL I’lfﬁa’f%’alaI(lIIe yIit’r ITIIigI’%% 'kyI and/ or

al kyl thi 0. Uft®ds erhdahksb, |¢hcﬂ1@@tlétdl t éreinagr myﬂayoe!mahkyéfoasyl,errpl oyed
herein al one @cl@aeﬁeibapiyﬁncglh@arnogﬁaﬂi?n§5 angugdegosaturated or partially

28 WO 01/ 27128 PCT/USOQY 27187
unsaturat ed (é¥§ %%E onglamlno, nitro, cyano, thiol, alkylthio and/or

15 any of the alkyl substituents set out herein.

or

Unless otherwise indicated, the term "lower alkynyl"
as used herein by itself or as part of another group
refers to straight or branched chain radicals of 2 to 8
carbons, and the term “alkynyl” as used herein by itself

20 or as part of another group reéfers to straight or
branched chain radicals of 2 to 20 carbons, preferably 2
to 12 carbons and more 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-

25 pentynyl, 3-pentynyl, 2-hexynyl, 3-hexynyl, 2-heptynyl,
3-heptynyl, 4-heptynyl, 3-octynyl, 3-nonynyl, 4-
decynyl, 3-undecynyl, 4-dodecynyl and the like, and which
may be optionally substituted with 1 to 4 substituents,
namely, halogen, haloalkyl, alkyl, alkoxy, alkenyl,

30 alkynyl, aryl, arylalkyl, cycloalkyl, amino, heterocaryl,
cyclohetercalkyl, hydroxy, alkanoylamino, alkylamido,
arylcarbonylamino, nitro, cyano, thiol, and/or alkylthio,
and/or any of the alkyl substituents set out herein.

The terms “arylakyl”, "arylalkenyl" and

35 T“arylalkynyl" as used alone or as part of another group
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or 2 doubl e bonds) cyclic hydrocarbon groups containing 1 to 3 rings,

i ncl udi ng nonocyclical kyl, bicyclicalkyl and tricyclical kyl, containing a
total of 3 woefhiwarbons formng the rings, preferably BCT/GSRR78aAr bons,
formng 5 the ring and which may be fused to 1 or 2 aromatic rings as

descri bed for rafgl, tovaldyli,nall keeyl yaid@ldkyny]l groupolast vesceybédpent yl
cycl ohexyl cX§89Qeﬂy}rn%ﬁw%ngcg‘ygstﬁ){lcebgdecyI and cycl ododecyl,

cycl ohexenyl € optionally substitut ed with 1
to 4 substituents Buere alkydl ggenps akydefiaeloryove harveosnadey| , aryl oxy,

arylal kyl, cyghaabkyds é&&hﬁxhe%&%@ﬂ@%ﬁ 8NN £rRE%At

aryl car bon{I amno, amno, nitro, cyano, thio and/ or al kylthio and/or any
of the al Ryl cagbeRi 2 &M theHear e, I‘T’ES’EI GKNLRRE" FROURRpPBFeB2Xer i n
al one or as pptioRdl APV eubetotptéeiay aietfanaucéwv&wroeamgms 20

t 3to 12 bo f bly 5 rb 2 doubl
bonds, Exenpl ary cJSPURIRRINL GPERTRR ‘2 dAeta8o0, Sr SR REEn S KYBYL T ohexeny!
cycl ohept enyl groaps| aociefiyed apovehevanticetyiielpnchaveclsingpeabordyl,  whi ch
may be Opt'on%'ryaéﬁﬁ’&%ﬁe%‘{t ?ﬁl @éod&ﬂfleex%nto %ﬁanoﬁé?@ KheyThEet €rm

alkanoyl as - use erern alone or "as part er group refers to
al kyl Ii nked termedaldbkgrylegeodpours| @551 OeREYDYLNe [GFOMRBEEd, the term

"l ower al kenyleg éQtf‘w?eI&s,GtheﬁEKnoﬁWldﬂaiquf bers@ﬁsﬁacrateqf adnot her group
refers to strai gét or branched ainzr cals carbons, and the

term "al kenyl 9e&ined 3PS o b? F?%ié]r }gy '01/27128 PCT/ U500/ 27187
or as part of anotbeitgflxiplkglens, tﬂlﬁﬂy&leght opralkynylene groups

(CH2)m or (CH2)p (where p is 1 to 8, preferably 1 to 5,
15 and m is 1 to 5, preferably 1 to 3, which includes
alkylene, alkenylene or alkynylene groups) as defined
herein, may optionally include 1, 2, or 3 substituents
which include alkyl, alkenyl, halogen, cyano, hydroxy,
alkoxy, amino, thioalkyl, keto, C3-Cs cycloalkyl,
20 alkylcarbonylamino or alkylcarbonyloxy.
Examples of (CH2)m or (CHz)yp, alkylene,'alkenylene

and alkynylene include -CHz- , -CH:CH>- ,

—CH=CH—CH,— , —CH,CH=CH— —CEC—CH,— , —CH—¢—

Il 4
o
cH,
—CH,—CH,—CH,~C— | —CH,CSCCH,— , —C™CH—CH—
25 o
. ?Ha
—(CH) ;= , —(CH)y™, ~—(CH) , —(CH);—C—CHCH— |
CH, -
—-cazcl:ﬂ— , TCRECH— |, ——CHCH— |  —CHCHCH—,
CH, C,H, CH, C,Hs
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branched chain redicals of 2 to 20 carbons, preferably 2 to 12 carbons,
and nore preferably 2 to 8 carbons in the normal chain, which include one

to six doulyoanpangls in 5 the normal chain, such as vinyIPC bRASHY!
3-butenyl, 2-butenyl, 4-pentenyl, 3-pentenyl, 2- hexenyl 'gmﬂexeny

2- heptenyl, 3-heptenyl, 4- henmgnyl 3-octenyl, 3- nonep 4- decenyl
3- undecenyl 4«mgdngenyl m%,gkég.LetLa lee_y and the | i ke, and which
may be 10 opti dnéiq y substi tl&.,edzvmth 0s 4 subsETy uen‘iHS nanel y,
hal ogen, hal oaldayl, al kyl, alkoxy, al kenyl , aIkynyI aryl aryl al kyl ,
cycl oal kyl , am no, hydroxy, het er oaryl , cycloheteroalkyl al kanoyl am no,
al kyl am do, aryl carbonyl am no, nitro, cyano, thiol, alkylthio and/or 15
any of the al kyl s@bstituents set out herein. unhngs ot herwi se i ndi cat ed,
the term "| owercagt - asTiERebkfErei p bscuk-t-srled—or as part of another
group refers to stralght or branclesg chain radlan¢s of 2 to 8 car bons,
and the term"al kynyl" as used herein by itself 20 or as part of another
group refers to straight or branched chain radicals of 2 to 20 carbons,
preferably 2 to 12 carbons and nore preferably 2 ?Q,8 carbons in the
normal chai n, "W TETHT e ope—cHjpfre-chipndiin | hecmecryal,—chai n, such as
2- propynyls, 3 but yessl cH2- but ynyl , 4 pentgnyl, 3-pentynyl, "2- hexynyl
3- hexynyl , 2-heptynyl, 3-heptyny|, 4- heptynyl, 3-octynyl, 3- nonynyl , 4- -
decynyl, 3-undecynyl, 4-dodecynyl and the |ike, and which nay be optionally
substituted wi 88 to 4 substituents, nanely, hal ogen, hal oal kyl, alkyl,
al koxy, al ken‘y‘ICH‘Q&CHi‘kynyl "'Q!iﬁ%z—ar y Heddmydr,—¢ y ¢ oo wuch,—ami no,
het eroaryl, cycl oheteroal kyl, hydroxy, alkanoylanlno alkyianldo
arylcarbonylanino, nitro, cyano, thiol, and/or alkylthio, and/or any of
t he al kyl substituents set out herein. Thergerns "aryl akyl", "arylal kenyl"
and 35 "aryl arRYFHeCEas @) e of-@g—pach,~of aranotirerar ot
CH,
10
The term "halogen" or "halo" as used herein alone or
as part of another group refers to chlorine, bromine,
fluorine, and iodine, with chlorine or fluorine being

preferred.

15 The term "metal ion" refers to alkali metal ions
such as sodium, potassium or lithium and alkaline earth
metal ions such as magnesium and calcium, as well as zinc
and aluminum.

Unless otherwise indicated, the term "aryl" or

20 “Aryl” as employed herein alone or as part of another
group refers to monocyclic and bicyclic aromatic groups
containing 6 to 10 carbons in the ring portion (such as
phenyl or naphthyl including l-naphthyl and 2-naphthyl)
and may optionally include one to three additional rings

25 fused to a carbocyclic ring or a heterocyclic ring (such
as aryl, cycloalkyl, hetercaryl or cycloheteroalkyl rings
for example
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- 30 WO 01/27128 PCT/LTS00/ 27187 refer to al kyl, alkenyl and al kynyl
groups as descri bed above having an aryl substituent. Were al kyl groups
as defined whoavenave single bonds for attachnment to ot perusmamss at two
different 5 carbon atons, they are terned "al kyl ene” groups and may

optionally be subs ut ed definedgq above for "alkyl". \Were al kenyl
groups as defined e a kynylrb s agy ed Xy respectively,
have si ngl e bonds orlatta hniint e di f nigcar appms, they are

10 termed "al kenyl e roup nd’ " al | ene " groups", Fespectively, and
may optionally be substituted as defined above for "al kenyl" and
"al kynyl ". Suitabl e al kyl ene, al kenyl ene or al kynyl ene groups (CH2)m or

(CH2)p (where p is Llosg, preheroh lto 5 and ' to 5,
preferably 1 to 3, @\M ch=+nod o@ | en | k | eney ot _ghRynyl ene
groups) as defined ohe n,s mayeopefonal | y I ncfude’ 1, 7" of 3''substituents

whi ch include al kyl, al kenyl, hal ogen, cyano, hydroxy, al koxy, am no,
t hi oai kyl, keto, C3-C6 cycloal kyl, 20 al kyl carbonyl ani no or

al kyl car bonyl oxy. s of N or al kyFeneg ml Kenyl ene and
al kynyl ene i ncl ude R- 3, - -, -- J CH2- :CH
-C=C-CH2 , 5-CH211- C

, --CHCHZ 'Eﬁﬁﬁ%§§9bé oﬁ%ﬁ%ng%ﬁé gﬁﬁ%é%@ﬁ%ed through available

carbon atoms with 1, 2, or 3 groups selected from
hydrogen, halo, haloalkyl, alkyl, haloalkyl, alkoxy,

10 haloalkoxy, alkenyl, trifluoromethyl, trifluoromethoxy,
alkynyl, cycloalkyl-alkyl, cycloheteroalkyl,
cycloheteroalkylalkyl, aryl, heteroaryl, arylalkyl,
aryloxy, aryloxyalkyl, arylalkoxy, alkoxycarbonyl,
arylcarbonyl, arylalkenyl, aminocarbonylaryl, arylthio,

15 arylsulfinyl, arylazo, heterocarylalkyl,
heteroarylalkenyl, heteroarylheteroaryl, heteroaryloxy,
hydroxy, nitro, cyano, amino, substituted amino wherein
the amino includes 1 or 2 substituents (which are alkyl,
aryl or any of the other aryl compounds mentioned in the

20 definitions), thiol, alkylthio, arylthio, heteroarylthio,
arylthioalkyl, alkoxyarylthio, alkylcarbonyl,
arylcarbonyl, alkylaminocarbonyl, arylaminocarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylcarbonyloxy,
arylcarbonyloxy, alkylcarbonylamino, arylcarbonylamino,

25 arylsulfinyl, arylsulfinylalkyl, arylsulfonylamino and
arylsulfonaminocarbonyl and/or any of the alkyl
substituents set out herein.

Unless otherwise indicated, the term "lower alkoxy",
"alkoxy", "aryloxy" or "aralkoxy" as employed herein

30 alone or as part of another group includes any of the
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- 31 WD 01/27128 PCT/USOQ/ 27187 CH3 - i H2 , -CH-C-CH2 , -(CHZ) g- ,
-(CH2) Z -CFL2 3 CH3 CH3 Cl CH3 CR3 -CHz CH-CH2- -(CH2) 2 CH , -CH2-CH-
i -, CHowBh®fiB -CH2 CH ? H-CH2_ - CH2- CH- CH2- CH - GRimaRsy 5 CH3 CH3
CH3 CH3 OCH3 - CH CH2CH2 , - CH2OCH2 , - OCH2CH2 - CH2NHCH2- CH3 - NHCH2CH2 |,

-(CH2) 3 CF2 ahdh? BMIEH2; anslkyNGHAGKHR gEbos MOnkaa ke %"8@@&?”" or
"hal 0" as useackg?nerei n alone or as part of another group refe to .
chlorine, bromn€, fluorine, and iodine, with chlorine or fluorine being

preferred. 15 The Undess" oblhetwisen"inddtetsd} o:td kadrm WthEti@@ﬁe%SUCh as
sodi um pot asgiWYroL, o L b ;kalLine earth netal _ions such as

nmagnesi ulr% and%%z:lgllrgci Eﬁ] éggi%?q%s&#nghogﬁdpﬁlausmprﬁfrjﬁ °6nF88§h%E herwi se
i ndi cat ed? t QS FefaEs| to aming sulspitubed enfloyee ber ewa al one or as

art of anot habstakeRts Sl @ ol GadPPRACYAL | Sarfl G DIGYELIEAR! ODRLL G JT OUpS
gont aining 6 t Sglo carlﬁons in théﬁfi ngapor% on (such as he% oarsgnapht hyl

i ncl udi ng 1- myPT¥hd BEHLHeHy| hetarerrey dintiesraryyai kgl ude one to
three additi Gnajlohiehgmaﬁki'll,s&ﬁ!{dl@hata%bmym‘dlll@lr,: &%c@&a@k terocyclic
0

ring (such %@ﬁ%&&kyﬂ{ﬂc?ﬁ' Wa{l’oaq?cgﬁt OﬁH:':oxOJal%i, a 5:3&3211@’1' arnldngs

10 thiocalkyl. These substituents may be further substituted
with a carboxylic acid and/or any of the alkyl
substituents as set out above. 1In addition, the amino
substituents may be taken together with the nitrogen atom
to which they are attached to form l-pyrrolidinyl, 1-

15 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
substituted with alkyl, alkoxy, alkylthio, halo,

20 trifluoromethyl or hydroxy.

Unless otherwise indicated, the term "lower
alkylthio"”, alkylthio", "arylthio” or "aralkylthio" as
employed herein alone or as part of another group
includes any of the above alkyl, aralkyl or aryl groups

25 linked to a sulfur atom.

Unless otherwise indicated, the term "lower
alkylamino", "alkylamino", "arylamino", or
"arylalkylamino” as employed herein alone or as part of
another group includes any of the above alkyl, aryl or

30 arylalkyl groups linked to a nitrogen atom.

Unless otherwise indicated, the term "acyl" as
employed herein by itself or as part of another group, as
defined herein, refers to an organic radical linked to a

o
]

carbonyl ( c ) group; examples of acyl groups include any
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for exanple - 32 WO 01/27128 PCT/1JS00/27187 \_\ ~-. r0 oo-,:Jo-, <C
00-. 5 co-. N 1X-' and may be optionally substituted through avail abl e
carbon at ongowisifizgl, 2, or 3 groups selected from hydrogenpsinairsy
hal oal kyl , al kyl, hal oal kyl, al koxy, 10 hal oal koxy, al kenyl,

trifluoronet hpf, thei 8lkyk cusitdxyents| xstadhedc ol datxxhomtleylsuch as

cycl oheter oal kylg Qﬁ'é{h@%ﬂﬁ@' 5%9}kyaraﬁaaﬁ.bylheﬁ@f%awomry' al kyl,
aryl oxy, aryloxyapﬁi , ar aIkoxg, al koxycarbonyl, ar |1 carbonyl,
aryl al kenyl , &¥chea F%Rﬁﬁi&mqmc}o P??%?ﬁ%#aﬁﬂglaﬁ9ﬁsﬁm?iﬁ%ﬂ%- aryl azo,
heteroaryl al kyl, bgies®astHerwiesyindieitddyarykeheeatioaryl, heteroaryl oxy,
hydroxy, nitrqQ, cyano, amno, ,substituted am no wherein the am no includes
L or 2 subSti tEERICREERRCALKN APYPed NERALAALENS OF AhPAUEnST aryl
conpounds nentanothdri qréowe raFedef tai 4iHns)g- biri drpembbendd saturakgdt hi o,

het eroaryl t hi g, [ | I X .5 i Q, . rab
arylcarbonyl,%§Ip§§¥%%?%g3%} 5H§?¥g§ryﬁg%f%§f§rB§%§¥%&£éﬁE%%?carbonyl,

am nocar bony| he&keky| stemsrauchxps nitydaenbexryderyand/ gy |ssddaay| am no,

aryl car bonyl ani;RQed2fnh Aéudis W fdaBkbn 2t BH ol Retak&dtom,2hHetel f Oyl am no
and aryl sul fonam nocarbonyl and/or any aof, the alkyl substituents set out

herei n. - UlPes ®osehblia: sePhinfaddvediat Hie Jdmber G rafBSER P *S3lcoxy ",
"aryl oxy" or 'zapal Bpxysuéts aapl oyed herein 30 alone or as part of another
group includes any of the 33 WD 01/27128 PCT/ US00/ 27187 above al kyl,
aral kyl or aryl groups |linked to an oxygen

N N ofL_ NfL_
sy O G- G
/. ) N s
e HeAey

and the like. The above groups may include 1 to 4

20

substituents such as alkyl, halo, oxo and/or any of the
alkyl substituents set out herein. In addition, any of
the cycloheteroalkyl ringé can be fused to a cycloalkyl,
25 aryl, heteroaryl or cycloheteroalkyl ring.
Unless otherwise indicated, the term "heteroaryl" as
used herein alone or as part of another group refers to a
5- or 6- membered aromatic ring which includes 1, 2, 3 or

4 hetero atoms such as nitrogen, oxygen or sulfur, and
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atom Unless otherwi se indicated, the term"substituted am no" as enployed
herein al one or as part of another 5 group refers to am no substituted

Wi th one oWotoywerisgibstituents, which may be the sanme or d,i(f.,f,ﬁg"@%m such as
al kyl, aryl, arylalkyl, heteroaryl, heteroarylal kyl, cycloheteroal kyl,

cycl ohet er oal sadmlrk Eusé@A K cl |, |
hgdroxyal kyl :le K xi‘gisk%(:kgfd l%éq[ r?irggf kg? Méh%s@s%?’?}rtggléﬁ!séﬁay be

further substSHUrET SHP G0 A B - abpRzethiaRheny) oF indokylyl
substituents &l dacludesapossiblen Nadatitiesn, THE MyterdargibstolpgRlys my be
t aken t oget heipWioshia ge- j n.atgm to which they are attachedto form
1- pyrrol i di nylp, T 1%& |b§%%‘é@%% ,t%lga%%fﬁwlfe%ﬁnﬁ%ﬁolaﬁn%? Qf the

t hi anor phal i iAe aikyilperbetiuents sekybut - pgar.aziBxpmplds of

aryl al kyl - I - Hep@raarpY! grdupd amdialdkytpl - £ iyl 1- pyrrolidinyl,

1-pi peridinyl, or 1- gze%f nyl, opti onaH]%/ Pésﬁ%s‘flﬁg{}t ed wth al kyl, al koxy,
al kylthio, halo, 20 trifluoronethyl or hydroxy. ess ot herw se indicated,
the term"lower alkylthi 5 al k?p{hi o", séarylt Nor "aral kyl thio" as

enpl oyed herein al one or Yastpart Yof2anot &gr OUH l,udes any of the
above al kyl, aralkyl or aryl gfo 25 TThnked to sul fur atom Unless
otherwi se indicated, the term"lower alkylam no", "al kyl am no",

“arylam no", or "ag&yl g kyl g no" _as enpl oyed herNei n al one or as part of

anot her group inclamy f 8t hey VE Q') Wh orS yl al kyl groups
linked to a nitrogew at? ess \etherlyi g si)n-dﬂ:a_ai_edgo erm"acyl" as
enpl oyeddgerei n by itself or as part of another dtoup, “as ~defined herein,

refers td“an organic radical linked to a Col carbonyl ¢ ) group; exanples
of acyl groups incIL_’LI,de any

& N M P Ve N
N 7 Qo . 0O

N—N N—N N—N N N=N
1\ S \ =
ARES NSNS RV

o N

15 and the like.

The term "cycloheteroalkylalkyl" as used herein
.alone or as part of another group refers to _
cycloheteroalkyl groups as defined above linked through a
C atom or heteroatom to a (CH2)p chain.

20 The term "heteroarylalkyl" or “"heteroarylalkenyl" as
used herein alone or as part of another group refers to a
heterocaryl group as defined above linked through a C atom
or heteroatom to a - (CHz)p- chain, alkylene or alkenylene
as defined above.

25 The term “five, six or seven membered carbocycle or
heterocycle” as employed herein refers to cycloalkyl or

cycloalkenyl groups as defined above or heteroaryl groups
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- 34 WD 01/27128 PCT/USOW7187 of the alkyl substituents attached to a
carbonyl, such as al kanoyl, al kenoyl, aroyl, aral kanoyl, heteroaroyl,

cycl oal kanay$ oi/ens8l ohet er oal kanoyl and the |ike. Unl esspor/osmarse

i ndicated, the term5 "cycl oheteroal kyl" as used herein alone or as part of

anot her group orreE%&oh@t@a_—&nyngreﬁpg wmlex@dsabwax eshcholagpartial ly

unsat ur at ed rlgg &h ncbgggs l1.to 2 ro atons such as nitrogen,
oxygen and/ or “§af ?zao TAzPLRg T m SCoAF¥dFO-PL het er oat om where

10 possi bl e opt i omhe| yem d'gdlyhbil odbry)'CH) Flsédhhéﬁeinl&fhrs EooanB) such

as | _J N " IJ\.Ikc il' %r’l‘t?mé 4! a)eféhle?_ %i&/f W%J%Igt |8 és ?}cﬁ and the

|i ke. The above g uen S sucC IkI,
hal 0, oxo éndﬁorpaﬁﬁemblmefrom RytosBibstdtausubstituents, Hamchi ﬁs Fn

addi tion, any qef 1t hﬁr&ﬁ'&éﬂl"yt%*oéhw'aé Idfgéngartﬂ%e Jrugpdep g . cycl oal kyl,

25 aryl, heteroary or cycl ohet éroal kyl ring. -Unl'€ss ot herwi sé& i ndi cat ed,
the term "heteroarJhe term ds@thé#@ahkerlqmé es usegdhersim aedenertgr oup

refers 1o a gn 6x)Roxfersiered g1aap¢ | grdupasbbeinedcdiies which, 3 or 4

het ero atons such as nitrogen, gen or sul fur, - WO 01/ 27128
PCT/ [ JS00/ 2718Rcludes $59m ftﬁ’s@d BeLarahln fr%‘c?o’éﬁ’ kfifl haﬂ'@t eroaryl or
cycl ohet enoal kubst i tg@ertits,g.sudheagor homignprederabtpl ) )such as

CF3CH20, CF30 or CF3CF2CH30.

The term "prodrug esters" as employed herein
includes esters and carbonates formed by reacting one or
more hydroxyls of compounds of formula I with alkyl,

15 alkoxy, or aryl substituted acylating agents employing
procedures known to those skilled in the art to generate
acetates, pivalates, methylcarbonates, benzoates and the
like. In addition, prodrug esters which are known in the
art for carboxylic and phosphorus acid esters such as

20 methyl, ethyl, benzyl and the like.

Examples of such prodrug esters include

CH3C02CP12—' ’ CH3C°2(|:H2_ ’ | C4HQCO2CH2— P or
?H
(CH3)
1]
C,H,OCOCH,—

Where the compounds of structure I are in acid form

25 they may form a pharmaceutically acceptable salt such as
alkali metal salts such as lithium, sodium or potassium,
alkaline earth metal salts such as calcium or magnesium
as well as zinc or aluminum and other cations such as
ammonium, choline, diethanolamine, lysine (D or L),

30 ethylenediamine, t-butylamine, t-octylamine, tris-
(hydroxymethyl) aminomethane (TRIS), N-methyl glucosamine
(NMG), triethanolamine and dehydroabietylamine.

- 37 -




and includes possible N oxides. The heteroaryl group may optionally
‘include 1 to 4 substituents such as any of the 5 the al kyl substituents set
out abovewdmymmpises of heteroaryl groups include the fetrwssnmgis7’O-, ¢ OO0
\NS\ J. " o~ NI1I0ONcx. ~gN(N Vrr NI NNNNN-Nc'N1N 15

and the like. Thealprdtexasilsehetsrofltnd dnpounas Hﬁ%&'%@'tgmt- al one or as
part of another grou refers to cl ohet er oal kyl groups as defined above

c | [ !
|inked t hr ougAVE R 3if SPHEFRIBERIm SIFRe T P FHRERMTE 90 iPhe term
"het er oar yl apkye" oprsilistaatdalyyapkenytornas Theedohps@nds JfORBOr as part

of another g f t,.Q heteroaryl agroup as defined above linked
through a C é?%pﬁ?ﬁgrﬁﬁzﬁngrlgg‘t Sﬁ?tga‘ée -a{%ﬁ%}%ﬁgh%ﬂ&‘aﬁ l&% &Y 8F al kenyl ene
as defined abbeecaBBomtatamsr intliding sny @mesefehhaeRbaitedt icalehasycl e or

het er ocycl e" ' f clroalky .cycl oal kenyl

groups as de??ﬁ%ﬁ?ﬁ%@%@d’oi&ﬁ@?g?gﬁrﬁ ngérlgnt}ﬁ)é -138%\0&6%5'}%8 PCT/ USOQO 27187
or cycl ohet eFBARVIORREAH LTy Sliget e RISy £ordgcRrakn ndHtawieszaol e,

tetrazol e, i|ghdagofe, e PrdeakSes H&r ti¥dParekiyhat ol fpil1ias used herein
refers to an_ "al kyl" group .as deflntefgirﬂabove whi ch includes from2 to 5 9,
preferably fFafif32 %S‘S,e‘}‘?é'ﬂpt&°§‘85§t‘?’f stereorgrysag StATtANg preferably F,
such as OF3Cratefi3ler GHMEFACKRteddwndEioncpehyhel amdkid produessused

her ei n refergrgo

prepared, they can be separated by conventional
methods for example, chromatographic or fractional
crystallization.

Where desired, the compounds of structure I may be

15 used in combination with one or more other types of
antidiabetic agents and/or one or more other types of
therapeutic agents which may be administered orally in
the same dosage form, in a separate oral dosage form or
by injection.

20 The other type of antidiabetic agent which may be
optionally employed in combination with the SGLTZ2
inhibitor of formula I may be 1,2,3 or more antidiabetic
agents or antihyperglycemic agents including insulin
secretagogues or insulin sensitizers, or other

25 antidiabetic agents preferably having a mechanism of
action different from SGLT2 inhibition and may include
biguanides, sulfonyl ureas, glucosidase inhibitors, PPAR
¥ agonists such as thiazolidinediones, aP2 inhibitors,
PPAR o/y dual agonists, dipeptidyl peptidase IV (DP4)

30 inhibitors, and/or meglitinides, as well as insulin,
glucagon-like peptide-1 (GLP-1), PTP1B inhibitors,
glycogen phosphorylase inhibitors and/or glucos-6-
phosphatase inhibitors.
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an "al koxy" or "al kyl oxy" group as defined above which includes from2 to

9, preferably from2 to 5, halo 10 substituents, such as F or d,
preferably woosems as CF3CH20, CF30 or CF3CF2CH20. The PET/HSOEIBAr ug
esters” as enployed herein includes esters and carbonates fornmed by

reacting one or nBhe dyltkoxwpesobfcoharaputief afontsl whichinaly akkyl, 15
al koxy, of arvlt3uREELY UGH Rd 3h! BEnBORIESCURLRYLIY shpeedur es knoun to

t hose skilled erate ace es, plva at es,
met hyl car bonatiedibpbareefesfanmplanhd in¢ckude antaddbes by qgemtrsug esters

whi ch are knowpth RvbBfterdivd Quqehkbo hogahes us acid esters such
as 20 metgﬁls, et ﬁy?b beenz v ge 5’ éﬁ{éirpléa%@rirgpegaof such prodrug esters

i ncl ude agefltmm’ezcmzpldc}owmng agepesl 2 11

C2H5000CH2- Where The mmmumﬁb@toﬁérwtwmmaamemw @tddl geor m 25 t hey
may form a pharnaceu sal.t, such metal salts such

I t abl
as |ithium sé’é’tﬂlﬁ‘f‘%ﬁ’ggﬁf yl?(r%l;ep af’?@i”r%"@&r f’ﬁtﬁiﬁ?%?nktssalﬁ °F such as
cal ci um or nagreatiny asmpildationsi of diakstesi. nuThesel agdndrs datcilode such as

anmoni um  cholgpe; ?g?_g{é@&olaq’@/gg %\hﬁdirﬂﬁb(:.@o g L), 30 ethyl enedi am ne,

t-butylam ne, t-ocC amne, tris- roxynmet Lam norret hane (TRI'S),
N-net hyl dPucosani ﬁb ig Npedieved ébﬁ‘énb‘ll%msﬁe%nﬁ suseOf| ani ne. - 37

WO 01/27128 PGHrWSE¥L ™ 8ih Anbifheiswiwianens of sk&qwa@wmarof t he
i nstant invention are contenplated, .either i admi(ture or in gure or

substanti al | y 3p&igiabetic ﬂ?«?“&&nﬁSBﬂ'ﬂ%e%fanttﬁ yperglycemic result

greater than that possible from each of these medicaments
alone and greater than the combined additive anti-

15 hyperglycemic effects produced by these medicaments.

The other antidiabetic agent may be an oral
antihyperglycemic agent preferably a biguanide such as
metformin or phenformin or salts thereof, preferably
metformin HCI. _ _

20 Where the other antidiabetic agent is a biguanide,
the compounds of structure I will be employed in a weight
ratio to biguanide within the range from about 0.01:1 to
about 100:1, preferably from about 0.1:1 to about 5:1.

The other antidiabetic agent may also preferably be

25 a sulfonyl urea such as glyburide (also known as
glibenclamide), glimepiride (disclosed in U.S. Patent No.
4,379,785), glipizide, gliclazide or chlorpropamide,
other known sulfonylureas or other antihyperglycemic
agents which act on the ATP-dependent channel of the'ﬁ-

30 cells, with glyburide and glipizide being preferred,
which may be administered in the same or in separate oral

dosage forms.
The compounds of structure I will be employed in a

weight ratio to the sulfonyl urea in the range from about

- 39 -



present invention can have asymetric centers at any of 5 the carbon atons
' , conpounds of

formula | wemeNMest in enantionmeric or di ast_er_eoneri c ot BsoRbrkN m xtures
thereof. The processes for preparation can utilize racenates,

or di astereon®rol:as tot abbutdldd: IRigHEral a1 e i A§" 80
enantioneric ﬁooc{]ugltos.& are prepared, they can be separate
, “Ch

I ncl udi ng any one of the R substituents. Consequently

met hods for exarﬁ)

enant1 oners

g‘?%iye%g:]vent I onal

romat ographic or fractional crystallization. Were

desired, the conpdhedsral sttididliedik §g¥nPeanalB1deepel B COnbination with

one or

one or nore : . i di abetic agents and/.or r nore other
types of thglgggﬁ??éggg g%?%%"lrcﬁ“ﬁgﬁlaﬁea ﬁ%‘?‘ﬁest(é{lé&]ﬁ?aﬂl&/ni%s-t he same
dosage forPm Batemts¥par &i 804w H9)deragdgl btol ofdisml cisedeshi ons. 20 The ot her

type of anti dizkeii §o208NE3h ) ,mipﬁnrggyggeeo%ey?'%iggg

with the SGT2 inhibitor of formula

agents or antI3RFperglfcRnfParpdiat erpdctlosrory farmsl.i n
insulin sensitizerse eomsélids 2 dvtudtabsti GiadeRkSe
mechani sm of wellG ion glffere t fromSGET2 inhibition a
bi guani des, SuPORyF3

| oyed i

fiot el Ak

r}} conbi nati on
i abeti c

secr et agogues or

hgg%glbilxy havi ng a

nca\ ude

1Ra%° Yiugddragidaserintiiddtor pphiRinytkgoni sts such

as t hi azd0i dineagieofiesn @Rt rthiohi:toks, ab&GAR -\, dp2bragabi ¢t Srondi pepti dyl

peptidase |V {J34) 039:'n,l(’g | Senahd/ or meglitinides,
gl ucagon-|i ke pepti de-ji G%’Eo%t, SBTE

as

wel
1B inhi bitors, glycogen phosphoryl ase

as insulin,

i nhi bi tors and/ or T§eueerp@ndshefplsbrastura i miayobs. empxmzye?:\ﬁrol/ t2)7128
PCT/ USOQ 271 : e her apeuti ¢ _agents ich may be

optionally enploye n conbi nation

thiazolidinedione oral anti-diabetic agent or other

15 insulin sensitizers (which has an insulin sensitivity

effect in NIDDM patients) such as troglitazone (Warner-

Lambert's Rezulin®, disclosed in U.S. Patent No.

4,572,912), rosiglitazone {(SKB), pioglitazone (Takeda),
Mitsubishi's MCC-555 (disclosed in U.S. Patent No.
20 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

25 pioglitazone.

The compounds of structure I will be employed in a

weight ratio to the thiazolidinedione 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.

30 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 in

35 combination with an antihyperglycemic agent such as
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inhibitors of formula I include anti-obesity agents, antihypertensive
agents, antiplatelet agents, 5 antiatherosclerotic agents and/or |ipid

| oweri ng ageobs27128The SALT2 inhibitors of formula | nmay RCBUSI9L718Dpti onal |y
enpl oyed in conbination with agents for treating conplications of

di abet es. Theﬁasagﬁntsriwncﬂm@auEK@ohnhilk& tp]sp&:.déle(Glﬁgﬁ)i BRichi kers. 10 It

Is believed t e of. tr I,n ,conbi nati on
with 1, 2, 3 %ril’tp &?f 5‘? amldtaemlg gggr. C agamn 2 {?lf ﬂ%@s 7ﬁt |(ﬁ§pergl ycem ¢
results greaddscihaedtimtU. ﬁos?ﬁbﬁetfN@mfa&dHAﬁZth@stmhﬂmmaMaat s alone
and greater tkagchBeuFora¥ %%ﬁd%ti @%@;mfatéﬁ Bxgetﬂw%@fférgk&sg |
€ an ora

pr oduced bg t hese nedi canents. antid
y

ant i hyper gPyc@fi ¥ehledt e éblﬂylanbl%ﬁin§1§%% Esll]ﬂ’étvf UhFrPh or
phenform n or magl ba mﬁrﬁcs‘t,ereaef@aamjfecmf Oi At Parala1,2@r\Vagre the ot her
anti di abetic %%g a]a %%P i t he conpounds of structure | wll be
enpl oyed in a ﬂ?rm‘? 9% PEGCBL B&HEREwi t hi n the range from about 0.01:1
to g_bogt 100: 1, pWBém gitesentpnmabbotmith,1 thet suabonygl rkasTheuechher

anti di abetic e .als y S | gurea such as

gl yburi de g% 9%%%;%%, %Il%%%%g%ﬁéﬁp ?%egbi#%é;lrg(/léi dclosed in U. S

Pat ent Nol 4c919r§86:)amigieé pingi aéicigniﬂ%metbe ghensidesgni de, ot her

known sul f onyli @85t §Fs UdiEbodB! bRYRES T tHICRECinSGLIH S on the
ATP- dependent channel sf e°30 cellrr\]ftj th |lIBUI‘I de (l b%??%%. de being

preferred, V\,ﬁ’P&ﬂ%ﬁ’;’/Y'bé’“fd’ﬁllm gfe?’é%iil r’i“atyhé’esﬁ'f‘}%l?ﬁeq r?'"separ ate oral
dosage f or ms. fORRUTOEDNNGS abselibied Wivie ahdl 1bearmmit!syaﬂdl doaingwei ght

ratio to the %glggQYéat &ald thh§h§§q5¥%J'goghggoﬂéferéﬂce (PDR} .

15 Where present, metformin or salt thereof may be
employed in amounts within the range from about 500 to
about 2000 mg per day which may be administered in single
or divided doses one to four times daily.

Where present, the thiazolidinedione anti-diabetic

+ 20 agent may be employed in amounts within the range from
about 0.01 to about 2000 mg/day which may be administered
in single or divided doses one to four times per day.

Where present insulin may be employed in
formulations, amounts and dosing as indicated by the

25 Physician's Desk Reference.

Where present GLP-1 peptides may be administered in
oral buccal formulations, by nasal administration or
parenterally as described in U.S. Patent Nos. 5,346,701
(TheraTech), 5,614,492 and 5,631,224 which are

30 incorporated herein by reference.

The other antidiabetic agent may also be a PPAR o/y
dual agonist such as AR-H039242 (Astra/Zeneca), GW-409544
(Glaxo-Wellcome), KRP297 (Kyorin Merck) as well as those
disclosed by Murakami et al, “A Novel Insulin Sensitizer

35 Acts As a Coligand for Peroxisome Proliferation -
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WO 01/27128 PCT/LJSOQ 27187 0.01:1 to about 100:1, preferably from about
"0.2: 1 to about 10:1. The oral antidiabetic agent nay al so be a

gl ucosi dagfy hiRi t or such as acarbose (disclosed in U gcruSeoPaissnt No.
4,904,769) or mglitol (disclosed in U S. Patent No. 4,639,436), which my

be adm ni Steﬁ@gﬁé‘téé‘%ﬁ&%{%f%wﬂa %ﬁgﬁrﬂ% gr%ddﬁ@gglo ms The

conmpounds of structure %o the
gl ucosi dase EfReBEteR WﬁﬂﬁlaﬁpbﬁeAQt)l‘rm fqno#babcml deipdl to about 100: 1,

preferably fuefhpePosth {h TikekOofPHMEKkSD FattiNRatONPOBHIets i ucture |
may be enpl Oégd in_combination with a PPAR Yy gonl st such as a

t hi azol i di nedPéhel®t i ‘]agrﬂsl)ld?aﬂe%’i‘cuaﬁ'erﬂrcﬂrlsé pat appPliranion ¥ensitizers
(whi ch has aBoyDs58} 400 sefiSidd Bepyemied exd, iupoNl, chw&d@tﬁ)lesuch as

i Lin(ry. .di d

o 00y 6i5y " rathl Ehe SRIRER ENhIC Wy 1RcRtRREgted hagaln B I

MCC- 555 (di sckfsrence, ler@plogangndosisge(ash, 634 00t 6 he @ iaxovhdlabone' s

G- 262570, 2 ,
eEQ}nt:E@E@Q él\ﬁ(i%naﬁga is é 5 ech;rl\l_rr-%Pg L%fé{fééig‘%ggfxg%s 6325

Pfizer, isa azone Mer ck) ,
R-119702 (Sa E?GH]\L) NN- 2344 (Dr. Reddy/ NN) or YM 440 (Yamanouchi),

preferabhyg rosi 9|Tﬁéz@lﬂfbﬁ%@taélabegicttai_h@{tGmaﬁhBeC&Wd.Sxtﬁfbﬁb&UCtUre |
will be enpl Oé S ht .rati t |azglld edi one in an anount
within the Ff3f a?r t?i’%]btdi?tt o=+ T)feﬁ%‘rably from about
0.2:1 to abo0©/30110530 fﬁrnsedssleimexyﬂaemr'e,a ooy, tlanazimhltmm.edi one in anounts
o s, LhanoaBouks dit) il 8h! 6206112 2990! FRYeRBpdsicgporated in a

single table struc
1999 (attorney flle LA27*), employing dosages as set out

15 herein. Preferred are the compounds designated as
preferred in the above application.

The other antidiabetic agent may be a DP4 inhibitor
such as disclosed in W099/38501, W099/46272, W099/67279
(PROBIODRUG), W099/67278 (PROBIODRUG), W099/61431

20 {PROBIODRUG), NVP-DPP728A (l1-~[[[2-[{5-cyanopyridin-2-
yl)amino]ethyllamino]lacetyl]~-2-cyano-(S)-pyrrolidine)
(Novartis) (preferred) as disclosed by Hughes et al,
Biochemistry, 38(36), 11597-11603, 1839, TSL-225
{tryptophyl-1,2,3,4-tetrahydroisoquinoline-3-carboxylic

25 acid (disclosed by Yamada et al, Bioorg. & Med. Chem.
Lett. B8 (1998) 1537-1540, 2-cyanopyrrolidides and 4-
cyanopyrrolidides as disclosed by Ashworth et al, Bioorg.
& Med. Chem. Lett., Vol. 6, No. 22, pp 1163-1166 and
2745-2748 (1996) employing dosages as set out in the

30 above references.

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

KAD1229 (PF/Kissei), with repaglinide being preferred.
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The conpounds of structure | may al so be enployed in 35 conbination with
an anti hyperglycem c agent such as - 40 WD 01/27128 PCT/ (JS00/ 27187

i nsulin or wobinrmisucagon-1i ke peptide-1 (G.P-1) such as prC/Bs®/2¢1736)

am de, G.P-1(7-36) amde, G.P-1(7-37) (as disclosed in U S. Patent No.
5,614,492 to Habenghe $dEr2 dirhGbasotcopffoMiual TSwi DL WBHUmY18FeREiRI N DY
reference), 5 as well as AC2993 (Anylen) and LY-315902 (Lilly), which may
be admi ni st er 8dWeight nfakkq & that regbkeinids, BPARtY aesadstal PBAR buccal

devi ces. \Wer r&sent or gb4, s Sulfony r s h, . | yburi de,
gl i mepiride, gl/?pyrl dégogrﬁq%%i'z%g,lr&@%(%ﬁgr g?o%%&rlnl e gr%?‘%l e aiz’?de and the
gl ucosi dase ithki bange stzomEdbous O¢ 0hi hlta @bout 1B8uUl. rpxefigrabiybl e,

pul nonary, sbu , rélo. &8P din formulations as described
above and bn g%hn?gé%ﬁd@'c%slﬁ% ?gg |nd(?)'>cllg't ed in the Physician's Desk

Ref erence (PDR). 1BheuRyrelsRddenic agentorar Aisidshpyering egenfay be

enpl oyed in aghyBhSmiy the PtiVnkalgeehp RiPeRD ANt cHAPI AL iADWIER20RE MU per
day which may be adm nisfered i.n il nﬂl'g*f qor divi.ded doses (‘)J%g io fgur times
dai ly. Where FPEBRRRdS; SAFULG) TaPhedi® ASVERELOR; BB TEL gént may be
enpl oyed i n ammumbdse VTR inttilbd toangeHNG QoA aledutt&sé lintuikeltouts, 2000 ng/ day
whi ch may ;he LhLSt e ' e | Vi . o . : ti mes per
day. VheréBpr%gg%?éﬁ%s%g¥#$%%%?%bgggﬁ%$%?%% Fﬁgg%grﬁgﬁ%?#%ﬁ§%tgg%%hts and
dosi ng as i ndREATeinhibitars,23 iphyyoenase dnbabitres er@dilest@lkele present

GLP-1 pepti degpgBypPEomOifinikacer8d ilea Pl /BULE Ao icdkrahbppsredy nasal

adm ni stration or ,Earent erally as described in U S. Patent s, 5,346,701
(TheraTech), B3nBiRi%eps,Hpueoydatoss oh ikt ZPSeBRECF RYr IO re8 i€ ei n by
reference. acid sequestrants, and/or nicotinic acid and derivatives

15 thereof.

MTP inhibitors employed herein include MTP
inhibitors disclosed in U.S. Patent No. 5,595,872, U.S.
Patent No. 5,739,135, U.S. Patent No. 5,712,279, U.S.
Patent No. 5,760,246, U.S. Patent No. 5,827,875, U.S.

20 Patent No. 5,885,983 and U.S. Application Serial No.
09/175,180 filed October 20, 1998, now U.S. Patent No.
5,962,440. Preferred are each of the preferred MTP
inhibitors disclosed in each of the above patents and
applications. All of the above U.S. Patents and

25 applications are incorporated herein by reference.

The hypolipidemic agent may be an HMG CoA 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

30 compounds as disclosed in U.S. Patent No. 4,231,938,
pravastatin and related compounds such as disclosed in
U.S. Patent No. 4,346,227, simvastatin and related
compounds as disclosed in U.S. Patent Nos. 4,448,784 and
4,450,171. The hypolipidemic agent may also be the
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The other antidi abetic agent may al so be a PPAR a/y dual agonist such as
"AR- H039242 (Astral Zeneca), GWM409544 (d axo-Wellcone), KRP297 (Kyorin

Merck) as ywehinm those disclosed by Mirakam et al, "Ad¥sadzagsul in
Sensitizer 35 Acts As a Coligand for Peroxisone -Proliferation - 41 |Iid

WO 01/ 27128 Fég;;(pg,@gggzgg glhos&é‘& iyaped ;Fiegﬁp{% réllplaggifgéaﬁt Y and PPAR

gamma. Effect on_ PPAR a a Activatio ismin

Li ver of Zzucl& 2y B94 %@%"Goﬁlébé@és 4Qther MG f@A?reg!gg’gqse and in U S.
provi si onal applibs@bienwidch 5na@p/b1a55.mﬂ99yeci iHab iPeRheThas, 29ut 1999,

(a]Etor ney f| I €. ;f‘ﬁ‘@zﬁ%hg@g g-f‘%b ¥\h| c]gsrr?s :hnﬁlcgrqgora%t'e%%hceioer n by

ref erence, s

desi gnat ed asS r?orsef,éﬂﬁedcerbvamm‘belmr ﬁdisf:DdSseusan eisei Patéft Tines Ot her

antidi abetic t y nhi uch i scl.ose u. S
application Sr’g%%% 5%@ 3&89 %ﬁégg flp?%‘gé%te%-t g‘nbdgrgcgosﬁg’gn duanéa' in US.
provi si onal &aMentalipan Ao%8B0YIEI7 57333, $$5.ec5 A$5,1929, and999 (attor ney file

LA27*), enpl gy igg, i@@agséa@ést%ﬁélnoqh:ré?aﬁﬁéaf‘rir&o'%r ‘?1‘1%95@9 §i& conpounds
desi gnat ed as preferred I n bove ag | cat’i on. e ot er antrdr abetic

agent may be ]&4I?)Ii’4dilﬁﬁ?-15$?‘3)rm §h(,sn Batens dios e 414 - 4899/ SBEeroginn 99/ 46272,
W99/ 67219 EERLB/PPRLER , vi/%aﬁ:?\.&?QZmepm@los%g@ﬁGﬁ@l 20

PROBI ODRUG NVP- P72 2 5-
3(/I ) ami no] et%r Dgfacg% ?1 ‘Q yéh f%}la’fﬁﬁ) gfmpf’ﬂﬁ@%rt i s)
{(preferred) a:lg.sd:llssbdsed Bys HRtentelNoal 5, 7E,c&§7r5errpyh:ayplé8i1&ﬁ])qgs

11597- 11603, . .
(tryptophyl - ojfg%%sz %t%fq%i%egqlmiﬁ(l) The dciasr lose (1:n 355 acid (disclosed

by Yamada et Eateng; ng gfl @ilmordqe#ene Lamalogs (omgeyalgeqla_@zrme
2- cyanopyyist oldediid@s 1889 4s 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-substituted
pentanedioic acid derivative) dichlorcacetate, imidazole

20 analogs of mevalonolactone as disclosed in BECT
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.
4,686,237, octahydronaphthalenes such as disclosed in
U.S. Patent No. 4,499,289, keto analogs of mevinolin
(lovastatin) as disclosed in European Patent Application

30 No.0,142,146 A2, and quinoline and pyridine derivatives
disclosed 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. '
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cyanopyrrolidides as disclosed by Ashworth et al, Bioorg. & Med. Chem

Lett., Vol. 6, No. 22, pp 1163-1166 and 2745-2748 (1996) enploying dosages

as set out weool/iv2830 above references. The meglitini dewhpchusmprsptional |y
be enployed in conbination with the conpound of forrmula I of the

i nvention may be rEhegd:dm&]c&n,e Bghehetassleinhipi 86ts S3uDfableABb228se
(PF/Kissei), with rre I ni de being preferred. 42 WD 01/27128
PCT/ USOQ 2718 PeT¢fiB EEI‘E:“'ﬁ'nlli’i“"ﬁl a5F B8Pt fhimited oy %1PhRsRReRCoyed in a

ngz ght hrgtlt 0 tsmtbﬁafr@gldﬂsdlloéed ERAdRsz FRnt! No PPAY18/356]udhoggoni st,
a i nhi bitor

Qr | | the range from about 0.01:1 to about
100: 1, pref er 85§10 ‘F%\fn%&'bg&tr v 2a 5 A5Gt 856“‘1' 5988 niedt-i Bitdeni ¢
angrtr;t 0{ | Bpi uzl ow;; i Py IBEOR18 704 Lhchwdidee 1@ppremid1 y(;ﬂmﬁp(miag}ll-n I
conbi nati on {g;\{m‘! nt| nrraylnc ude
1,2,3 or rm\rN(kan E/ﬁlé F%%& %%é!@il_@é reduc g%ewﬁ ' 51 ors?g 10 squal ene
synt het ase inﬁwbthetéseflmmbetagﬁd flex | axamples, as ALMSCIanechiinoPsS.

| i poxygenase ipabbREtgs S.4,97al, 954 €5R4 Mﬁoro@w ofg | WIS, slheal Na+/bile
acid cotransporter inhi bitors, upr egul at ors of LDL receptor activity, bile

aci d sequest r YRREnsEhyANSIeTsi Koy i BPRPIRGM 3hY- defPd RIWASET 16 -Pher eof . MIP
I nhi bi t or $0 engh@yent Limadenehiyde w}ign niz2i, bitgo s(ieml.osed in U S. Patent

No. 5,595,872, U. P 739.1 tent . 95.712,279, U. S
Pat ent No. 5. 760, 24, A& Lopy, gERef SaiiBoe sianet e suRiRiEAESNS

5, 885, 983 andsuASabJﬁ@pﬂon:autseohesemainmde @E#lﬁ’@;ﬁ@@m‘d | ed Cctober 20,
1998, now U Sy Ralrolpios 913020440 vl ekted &8 ausasiiahot be pisferred

MIP i nhi bi toFJ osed in _eac e above patents an appl 1 cati ons.
Al of the abdveMeds Chmm.end@74nd20, 243-249, thé farnesyl

15 diphosphate analog A and presqualene pyrophosphate (PSQ-
PP) analogs as disclosed by Corey and Volante, J. Am.
Chem. Soc., 1976, 98, 1291-1293, phosphinylphosphonates
reported by McClard, R.W. et al, J.A.C.S., 1987, 109,
5544 and cyclopropanes reported by Capson, T.L., PhD

20 dissertation, June, 1987, Dept. Med. Chem. U of Utah,
Abstract, Table of Contents, pp 16, 17, 40-43, 48-51,
Summary.

Other hypolipidemic agents suitable for use herein
include, but are not limited to, fibric acid derivatives,

25 such as fenofibrate, gemfibrozil, clofibrate,
bezafibrate, ciprofibrate, clinofibrate and the like,
probucol, and related compounds as disclosed in U.S.
Patent No. 3,674,836, probucol and gemfibrozil being
preferred, bile acid sequestrants such as cholestyramine,

30 colestipol and DEAE-Sephadex (Secholex®, Policexide®), as
well as lipostabil (Rhone-Poulenc), Eisai E-5050 (an N-
substituted ethanolamine derivative), imanixil (HOE-402),
tetrahydrolipstatin (THL), istigmastanylphos-
phorylcholine (SPC, Roche), aminocyclodextrin (Tanabe

35 Seiyoku), Ajinomoto AJ-814 (azulene derivative),
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25 applications are incorporated herein by reference. The hypolipidemc
‘agent ‘may be an HMG CoA reductase inhibitor which includes, but is not
limted towooiBuastatin and rel ated conpounds as di scl osmermigadngr Pat ent
No. 3,983, 140, lovastatin (nmevinolin) and related 30 conpounds as discl osed

:jn UI S. gat eﬁielm}an&dg?’lts%ﬁtom&r a‘é&%ﬁ%&' 98%'?5:%@( ﬁ@agloﬁplgﬂtgﬂ:gdsucr‘ as q
i sclosed in en nvastatin and rel ated conpounds
as disclosed ¥ 73730%%?8%0#%%53 %%ﬁ d?Sﬁt’ﬁﬁﬂtuQF%S’Gei‘n The
hypolipiden10dexﬂuﬁtlﬁa;)alﬁib&ﬁiﬁﬂﬁaaCIQB atipiMd:)1 bed¥28nPCT/ USO0/ 27187
conpounds di s ed in_Uy, vi si.anal plicati.on nos. 60/211, 594 and
60/ 211, 595. é%ogr?ycgﬁs 3% %)?J%lcsyelllcnﬁf:gat o LHith may be enpl oyed herein
i ncl ude, But mle/(di@tllbllmethﬂlam,nef)l Wexdvatives diwtl @esedisnlis&d Rat ent No.
5 5,354,772, | | R di n s. 5,006, 530 and

T8 Rkt Ro f‘#@%j qgaig_‘eﬁﬁ%ie)ﬁ%ﬁom

5,177, 080, atorvastatln I SC 4,681, 893,
5. 273, 995, 5By GHigldNddinernsl armoniymaghionide) qudkdenesanksuck

ni svastatin (MK-di¥¥bkedi $6! ©s5£d pdtelpltSNoPaapm7 Nms 528410888 Shionogi 10
Astral Zeneca vi sastatin éﬁD 4522})&]1d| sclosed in U S. Patent No. 5, 260, 440,
and rel ated st SE5HBoGRALeSH d‘é’é’&rﬁﬂglf‘g?“t%rt ent No. 5,753, 675,

pyrazol e Hnal ogs Tile weherohpbeliminiender byaht iesy ase @nsacased in U S.

paent N4 G aNGe LENE, QIO 1 VBLAS) G R eltad LR e
6- [ 2- (subst i t tEx- (PO - 1Ayagirike)l;) BFhanACABnathididordefilvafivess t her eof
as disclosed éfrdétIvePahephe '&evél-xt%?l ahl; r§t§§é4£c§1 ¢ 4e3edc(a

3-substitut ed ent anedi oic acid derivati ve; di ch oroacetate, i mdazole 20

anal ogs of nefAtohAtEeasnarss h Ramsdsasin logipistcatiron WO 86/ 07054,
3- car boxyi®- haherosdlieepae- (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,

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

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

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

35 Development of a series of substituted N-phenyl-N’-[(1-

- 46 -



phosphoni c acid derivatives as disclosed in French Patent No. 2,596, 393,

2,3-disubstituted pyrrole, furan and thiophene-derivatives as disclosed in

Eur opean Pavewiz724s Applicati on No. 0221025, napht hyl anapefgsmirigy
nmeval onol actone as disclosed in U S. Patent No. 4,686, 237,

oct ahydronaphphahyneﬁcmﬁéht@&)ﬂéﬁﬁj(yﬁ%é@wﬂghsenﬁ’g,; No. 4,499, 289, keto
anal ogs of meg&lnol | N I ov statin I scl osed in Eurgfean Pat ent

Appl i cation 30YRBEROY: SR3c @ ‘éll‘fftﬁyr'lol SHEUENEt R+ FheBtgacteati ves
di scl osed in Or&. (Flaerent(MS)5 806) 21355162, 5009153262 (Tadsaddi tion,

phosphi ni ¢ acpfs {2 r}]dds_I ef y n inhibiting HVG CoA reductase suitable
for use herein a‘are I SC sg% i n!"& 2205837. 44 WD 01/27128 PCT/ US00/ 27187

The squal ehe synt hEreidwROIiphrenie agantamay berawsupreymletori aelLo®, but

i i | d t No.
grslgog 96|,r%e§%é ko at&tq%ahgnguéw JSO%L%O '(§£i%§§%&§m9c§uib§%f”vm 31

5 No. 10, pp %69“1 713“‘% ﬁ‘g?ﬂéf*%b iFs]d-plLé%Wi ( phosphi nyl -
net hyl ) phosphonat esheashypllli paseid@igdntOnaySHE 34 &itfb104RERET ase i nhi bitors,

O XETP o, 5ol S ek P prd LS N BEL(EL ad 4, 024, 02 and
Cur r ent P’fﬂar n%@é‘lﬁ‘!ﬁﬂalaSDysﬂ.gnas 2I;h0.‘se4011$d:966¢d im tedirbsobered er squal ene
synt het ase Iniw' tﬁﬁsa 3113532)' §nci°i &hga nEf‘%‘J&r lw d4de ﬁBEsferpe“O' d

cl
pyr ophosphat s di scl ose aro “ef Med. Chem,
1977, 20, 243-249 Tft%é'wa#hes%m%a@ﬁpﬁogphab% amdlleglANahbideesqual ene

pyr ophosphat %&Rﬁ@ot&@hs@ﬁ@f@ﬁ&rﬁﬁ&i‘t@‘i' Qﬁéﬁl Y dYA¥safdiYoayL: J. Am

Chem Soc. 9 1291- 1293 phin hosphonat es reported by
MO ard, R W it %'u Fugec, é‘? %‘f%% X 2544 and cycl opropanes reported

by CapscnﬂS T. L., FEﬁ@ferred hypollpldemlc agents are pravastatin,
lovastatin, simvastatin, atorvastatin, fluvastatin,
cerivastatin, atavastatin and rosuvastatin.

The above-mentioned U.S. patents are incorporated
herein by reference. The amounts and dosages employed

20 will be as indicated in the Physician’s Desk Reference
and/or in the patents set out above.

The compounds of formula I of the invention will be
employed in a weight ratio to the hypolipidemic agent
(where present), within the range from about 500:1 to

25 about 1:500, preferably from about 100:1 to about 1:100.

The dose administered must be carefully adjusted
aécording to age, weight and condition of the patient, as
well as the route of administration, dosage_form and
regimen and the desired result.

30 The dosages and formulations for the hypolipidemic.
agent will be as disclosed in the various patents and
applications discussed above.

The dosages and formulations for the other
hypolipidemic agent to be employed, where applicable,
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20 dissertation, June, 1987, Dept. Med. Chem U of UWah, Abstract, Table
of Contents, pp 16, 17, 40-43, 48-51, Summary. Qther hypolipi denic agents

suitabl e fwbegmaderein include, but are not |imted topcrfdapfigAci d
derivatives, 25 such as fenofibrate, genfibrozil, clofibrate, bezafibrate,

ci profibrate,willli mef bbr ste e idheaHd gt Qré’@i{ﬁﬂi d,Lel ated conpounds
aspdi scl osed 674, 83% pr obucol ang genfibrozil being

preferred, bléhevsd'c?lan§eqh§§]tfr%‘?ﬁ%re§’tﬁ’€h as chol estyram ne, 30 col estipol and
DEAE- Sephadex ( Selowl exél)adxﬁitﬁiﬂﬁ)atdeﬁ;)é,s@@lsﬂ%doﬁs rkkRPgt abi |

Rh Poul 50 St d, et hangl am ne derivative),
|(mag|n§| I °( er}gg I %ﬁkafmé«% dn;(f yﬁé’tga I(qlhjn JbditoFd 8t 8Ry| phos-
phor yl choI i neaf'(OSPG W%bhe)thamangejolfocﬂemrahsb\(tTema)b.emaBk§et oku),

i nonot o AJ-gkdh | gge r 1/27128 PCT1[ JS00/ 27187
'rAr\JeI I nam de (Sum ttg%g? ﬁg afle éy@ééor}é?yA%ﬁc%gng%gznénf“ CL- 277,082 and

CL- 283, 546 (cﬁ%@l?é’f"l t&?@d“%‘r N/Y&9 Faurvednes maddwi.ni ¢ acid, aci pi nox,

aci fran, neorTyCI A, pPe B8PS DALY ldogadei formSRHUdN as® ablet
pol y(di al | yl e I ami ne#rﬂerl vat.i ve guch as discl osea V% Patent No

4,759, 923, qUALS %&Py‘é °°’b‘iﬂ’§’(& IVWd’r’Hb’tW%nﬁBnPBnﬁWftﬁwae) and

i onenes sich £zom dbsutobetb |abdﬁtSSOBamgﬂtpfkfeA,bQ&7,fQQﬁ ?jg@glt af b&,rt knowB
hol est ly t pLdem ent may be

an ACAT i i Bacrey tQCRe DR BIH B8 efr Sl Iy HBRut i £ cibokt 0. 15

(1999), (Ava®iyf Bay; onerh*éomltnmeb. datlyO -1011 is effective in the

prevention and regoes§toD fLimidAldtrati S&gttay AL c@gﬁggggi&@q%f(pyrl)s

Ni col osi 5 At h roscl erosi s annon, lre
"The phar macgﬂ §PE an) o?‘FFPJé’Ydﬁ‘gFeE BM@7GoA FegtwgspsaChrhibitor, for
15

example, pravastatin, lovastatin, simvastatin,

77-85;

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.

20 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

25 capsules, will contain the HMG CoA reductase inhibitor in
an amount from about 0.1 to about 100 mg, preferably from
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

30 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-
35 LO) inhibitor such as benzimidazole derivatives as
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i nhibitor with potent hypolipidemc activity nediated by selective
suppression of the hepatic secretion of ApoBl OO containing |ipoprotein”,
Ghiselli, Gvewpzmiso, 20 Cardi ovasc. Drug Rev. (1998), 16¢C¢i/uscia780; "RP
73163: a bioavailable al kyl sul finyl-di phenylin dazole ACAT inhibitor",
_Smh_t B_, t C, et dalspllaise@rga Wed7/Ch6ns, L5410 iph9BSYorH(als disé1bB8ad” ACAT

I nhi bitors: phys C | i d

anti - at herosclme{lr (b)@i ggbe Glr%a q%tg?zgggféﬂe&éy%% dE%gfggerﬂ ?ria s", Krause et al,
Editor(s): RufPoP6/38bbr tard 153E0; mbibmtwg@r as\bsg¥ased Ry, | nfl amat i on:

Medi ators Pat Rugyspty 990)a1 J‘Z\:ﬁtgﬁuatf&pldﬁm'ét ERfucdpca Raton, Fla.; "ACAT

I nhi bltors potential anti-atherosclerotic agents”, Sliskovic et aI 30
Curr. Med.Cheiheresgksrosisyin pakbits withhianhpighly gteleghivecdarchol est er ol
O acyl transfaﬁgsgyéé&@éré J.&ﬁubliltbﬁciliﬂ:l@ﬁ{gersﬁ. Al E Ccapeintiokidahe first

wat er - sol ubl e _ACAT, | nh r d- b
of acyl - CoA: cREPRETE}%}/ %ﬂﬁqﬁ QﬂnsPE I °(1,r&e ?Béppé%eé'&t9§pﬁéﬁpl O:ctgrs
series of subshdt Qdemideldheryl al, - Tl&—prod@geh\ﬁb@ldxﬁvm PCT/ USCO/ 27187
Betivi ty . " oiptubEERH AR rh o SRR A Qe R BRI 20 62, or
TS- 962 (Tépshalsphae'hac%me@él P@armiw-)tmalwesa%oll Hedirc1agéht nay be
Phar mmoaut | cal G0 o e e

. I I t
may be a chol ég].eBFo‘Payé%fs(ﬁ"}?rlPé{ﬁ i hRY '1%% iBy Ekér%\ﬂ? °§€¥er it l-”?’Ie?ughagego
SCHA8461 as Webkmasrt hwssepdirateoseal | doskigecifosms etaisirs atlthe 48mé3 (1995)

and J. Med. Chem 41, 973 (1998). The hypolipidenc agent may be an il eal

Na+/ bil e acid &5‘F|’ansporter i nhibitor such as disclosed in Drugs
15 The compositions described above may be administered

in the dosage forms as described above in single or
divided doses of one to four times daily. It may be
advisable to start a patient on a low dose combination
and work up gradually to a high dose combination.

20 The preferred hypolipidemic agents are pravastatin,
simvastatin, lovastatin, atorvastatin, fluvastatin,
cerivastatin, atavastatin and rosuvastatin.

When the other type of therapeutic agent which may
be optionally employed with the SGLT2 inhibitor of

25 formula I is 1, 2, 3 or more of an anti-obesity agent, it
may include a beta 3 adrenergic agonist, a lipase
inhibitor, a serotonin (and dopamine) reuptake inhibitor,
a thyroid receptor beta drug, an anorectic agent, an NPY
antagonist, a Leptin analog and/or an MC4 agonist.

30 The beta 3 adrenergic agonist which may be
optionally employed in combination with a compound of
formula I may be AJ9677 (Takeda/Dainippon), L750335
(Merck), or CP331648 (Pfizer) or other known beta 3
agonists as disclosed in U.S. Patent Nos. 5,541,204,
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of the Future, 24, 425-430 (1999). 15 Preferred hypolipidem c agents are
pravastatin, lovastatin, sinvastatin, atorvastatin, fl uvastatin,

cerivast atwo,natiayast ati n and rosuvastatin. The above- nesdrgaesmnky S.
patents are incorporated herein by reference. The anounts and dosages

enpl oyed 20 %i770,164 5as 5 48l cxaxd 5,17 T6Hes Physd o5 58S o@a kwieherence and/or

h b f for of the invention
:Mnlf Eepaéﬁgf}?){/%gﬂ7l ﬁlﬁtgsééggﬁt rcgt?:ﬁ%%gphggh@%cﬁﬁﬁéﬁpc agent (where

present), wthin ke #angeefxmm@m wB06h Imd p 185 opltdohall 00, preferably
from about lc&f\phay@daggugoﬂbmmgggggoge :&gglmds%&r %gr'ggf?e e car efully

adj ust ed r di t o age, t con 1 oNn 0 wel |
as the ro&t e &’3 SHESt PRLATT, ggq?oéééézmﬂn anith m@nﬁeatamhmgle deS| red
result. 30 Therediesagds and formul ations for the hypolipidemc agent wll

be as disclosed i th | OUS ate ts apd applications_ di scussed above.
The dosages and fg'r rru?a %?1% q‘o °8?’Ht‘a?e) tagedénfitbde@int to be

enpl oyed, V\hmcé%pplaychblept1dh§llW)eﬂﬂ>1837é&&PG&:HSQQ&?J&WRWé| be as set

out in the I%tog;f,to | O th ySi Ci Desk ference. For oral
adni ni str%tlo ggtlgfg%]f%}ly r%emgp Be 9’%%‘%‘8{‘&.' gﬂp%ﬁ?ﬂ‘ ¥/ ng the MIP

i nhi bi t ortY; h!}saﬁoénﬁomﬁqmn orhaxpkihge Hedememcabpuwith 0l ny/ kg to

about 500 ”Usalbdt%ﬂfiﬁéa&hd/ oA Faml et pd ut 100 ng, one to four
times daily. A pr%erred oy pq'osa e orjfnﬂgg&%as ?abl ets or capsules,

will contain the MFP F]f‘.ﬁ:%’i &eSPRt aﬁ ’amrﬁormoungowm@mwme 1 to about
500 ng, pref epaibpallpnemiinied? ihocalbithatidh MEthaBdcoRpsu &fser ably from

about 5 to a%%%hula I may be a thyroid receptor ligand as disclosed
15 in WO97/21993 (U. Cal SF), W099/00353 (KaroBio) and
GB9B/284425 (KaroBio), with combounds of the KaroBio
applications being preferred.

The anorectic agent which may be optionally employed

in combination with a compound of formula I may be
20 dexamphetamine, phentermine, phenylpropanolamine or
mazindol, with dexamphetamine being preferred.

The various anti-obesity agents described above may
be employed in the same dosage form with the compound of
formula I or in different dosage forms, in dosages and

25 regimens as generally known in the art or in the PDR.

Examples of the anti-platelet agent(s) which may be
optionally employed in combinations of this invention
include abciximab, ticlopidine, eptifibatide,
dipyridamole, aspirin, anagrelide, tirofiban and/or

30 clopidogrel.

Examples of the anti-hypertensive agent(s) which may
be optionally employed in combinations of this invention
include ACE inhibitors, calcium antagonists, alpha-

blockers, diuretics, centrally acting agents,
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250 ng, one to four times daily. For oral admnistration, a satisfactory
result may be obtai ned enploying an HUG CoA reductase inhibitor, for 15
exanpl e, prwgasgirdsi n, |ovastatin, sinvastatin, atorvastaPCTuslRusastatin or
cerivastatin in dosages enployed as indicated in the Physician's Desk

Ref erence, sachiaetensimflhrantagonists n Bdwa-biogkens dridm about 1 to 2000

ng, and prefe;,%ggén%ﬁ)&g%bq%ugnq:grgbout 200 ng. 20 The squal ene synt het ase

i nhi bitor 0sages in an anount within the range of from
about 10 ng to abByampb®® afy ASRdiphidbiians ynciuvde abbiinopridy to about 200

m. A preferr%ﬂagaghﬁomaquﬁm ﬁm@%mbkmnsﬁrﬁﬁ %aagm, Wl

contain the HMG reduct ase i nhi bitor an anmpunt from about-0.1 to
about 100 fy, CﬁPEPEFhJo'I fﬁal’]@rﬂn&%utm%e’%J(Pré:BouFrBﬁdﬂbap%Hda re preferably

Irglm ?bout 10petr§znabpﬂi14(éx"@1p1ésp6ffﬁ1rcﬁdmpaataglmﬁges figjldudeuch as
ablets or .cont ai n, ual ene_s Ihet e nhibitor in
an anount of Fpgﬁgi?){) Jtt&a§88ﬂtn %ﬁfﬁﬁﬁ' Sor SFEPRHML iﬁdéBbﬁ?' 25 to
abﬁ_u':)_ 200 ng. lnIbeldijnme,hwmdaldppdem mcagamrdaylaésoempdesl pfoxygenase

i nhibitor inc 35 S

benzi mi dazol e gglblgsg. |%€?’l§as%gaga§%r#%f£8 SE%USO 27“&18;’ aglgg%: osed in
WO 97/ 12618, esamplesehidigimetissdineludse dydracipoayvhiazige, | sot hi azol ones

as discl osed iR rY6LRfde8ldfhosand adp- 451 doHolBtehs asddlrﬁfalp@ﬁ@deby Sendobry
et al "Attenuation of dijet-i n%ﬁgd? at heros%I er os in.rahhits w

5
highly sel ect F¥8™@EeS |9 SHE AgEPFSCKTR 3 § JHPPEARE AT OXI dant
properties, Bﬁghhnfdcirm;aregmtﬁlegyofw@)otka@mékmgaﬂmmsasd Cornicelli et

al, "15-Lipoxggg99§g fgggfééi, valsartan, irbesartan, candesartan and

15 telmisartan; examples of beta-blockers include
metoprolol, propranclol, atenoclol, carvedilol and
sotalol; and examples of vasopeptidase inhibitors include
omapatrilat and gemopatrilat.

In carrying out the method of the invention, a

20 pharmaceutical composition will be employed containing
the compounds of structure I, with or without another
antidiabetic agent and/or antihyperlipidemic agent, or
other type therapeutic agent, in association with a
pharmaceutical vehicle or diluent. The pharmaceutical

25 composition can be formulated employing conventional
solid or liquid vehicles or diluents and pharmaceutical
additives of a type appropriate to the mode of desired
administration. The compounds can be administered to
mammalian species including humans, monkeys, dogs, etc.

30 by an oral route, for example, in the form of tablets,
capsules, 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. The dose for

35 adults is preferably between 10 and 2,000 mg per day,
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I nhi bition: A Novel Therapeutic Target for Vascul ar 10 Di sease", Current
"Pharmaceutical Design, 1999, 5, 11-20. The conpounds of formula | and the

hypol i pi degg g278@eNt may be enpl oyed together in the salngmgaimmsage form
or in separate oral dosage forns taken at the sanme tine. 15 The

conpositions r 42 [ n fhe. dqsage. forns as

descri bed abgglgéﬁnb%?%{le or n"{g)ée?% oa(s]es:fr1 oﬁifa)!3 s ourFq't %r&m ly. It

may be advi 9§bP§d%Y§l%1!%ﬂr tdogegaicent lo‘h fall\tQﬁNPGo‘séannbl nation and work up

gradual Iy to a hi ght gosea aHjeR2bbo8- p:?@pamec;%e&sr{:féd %P'B\)P' dem c agents
a

are pravastatin, si nvastatin, |lovastatin, atorvastatin, statin,

cerivast at | n25§PEISR}LY iR} agigg, 8§8v’é§t%¥ |‘?Pm1'~\%‘é‘ﬁst AE BERGTYER of

t hﬁr gpeut scf agebt aMifh r&syeptbeammyl ﬁﬁ@éiehﬂmhgyedd%éﬂ.{bﬁlf SEok2 _

i nhibitor o mul a n a |-oeS|yagent,|t
may i ncl ude éi's%ét §{1§ %‘Eﬁte?ﬂatrsgf’g §88nY§?1 ars r“fré?g wi Eﬁﬁ %l’i‘lt)r a serotonin
(and dopam nehyséaptakeal rdalinegr fto prodycediah Hedeptabldet a drug, an
anorectic agglg_ue 229+ N5y, antagonist, a Leptin analog and/or an MC4 agoni st.
30 The beta grenergic agoni st which may be optionally enployed in

combi nation with §G%52’p6m-i3>161°r psE RV by |ofpeh coppoBrtds (%I@@a/ Dai ni ppon),

L750355 16Mergkpnt 96n GEa%SmA%e&BEmzﬁéa 1 \fgéﬁ%rf KRO¥Es sterfiQ@Ni Sts_as
di sclosed in Ugsoggabee Nos. 5,541,204, -49 i WO 01/ 2 1 8 PCT/ USOQ 27187
1

5,770, 615, 55% wr76, 983 and 5,488,064, with AJ9677, L750, 355 and
CP331648 being preferred. The |ipase inhibitor which may be optionally

enpl oyed in n 0, ound of formula | may 5 be orlistat or
ATL- 962 (Al %%@'8? bt §§1‘ﬁfg{ Ekc%l%ﬁgg ng

15 The mRNA sequence for human SGLT2 (GenBank #M95549)
was cloned by reverse-transcription and amplification
from human kidney mRNA, using standard molecular biology
techniques. The cDNA sequence was stably transfected
into CHO cells, and clones were assayed for SGLT2

20 activity essentially as described in Ryan et al. (1994).
Evaluation of inhibition of SGLT2 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

25 30,000 cells per well in 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 MgSQ;. Cells

30 then were 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 MgSO; at
37°C for 1.5 hr. Uptake assays were gquenched with ice
cold 1X PBS containing 0.5 mM phlorizin, and cells were

35 then lysed with 0.1% NaOH. After addition of MicroScint
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preferred. The serotonin (and dopam ne) reuptake inhibitor which nmay be
optionally enployed in conbination with a conpound of formula I may be

si but r am neyohfphisanat e 10 (Johnson & Johnson) or axoki nect/Bspemaron), with
si butram ne and topiramate being preferred. The thyroid receptor beta

conpound whi clzciayibeat Ded iﬂnﬂldl,ytﬁap&@yml weteCalboRed i sMalkk @ogonmpound

of formula l be a thyroid§ tor d.a i scl os 5in

W97/ 21993 (u.ln%ﬁPrSFi‘?év%‘%goé K’é{FﬁB?l‘g n%%e&§§/§8ﬁ%"(%r08i 0),
wi th conpoundscdhtihtakibomBicuntappl | Cattmris werrgperfdmedaithhandnorectic
agent whi ch mtng ppgLenal '%reﬁelcgmﬁ, etlfan%ffbbeat LR ULty @ compound of
formula | may be 20 dexanphetam ne enterm ne eny\'1 r opanol am ne or
mazi ndol , Wi t AnbéRakpnerentend nasings m’@f%rﬂsw OYﬁé %aNCDL}S'lt&rWIalgbem ty

agents descri Qﬁdtﬁéoéfﬁpf@ﬁ/rlatt% eEBpoNSE ddhdd)eananerdosagr e piarusth the
compound of formula 1 or in diff erent dosage forms, 1n dosages and 25

regi mens as g¥REPaPVSTRIRAMNRGEPSSHBLIAF®S0r in the PDR. Exanpl es of the
anti-platelet agent(s) which may be optl onal l'y errpl oyed i n conbi nati ons of

this inventio ud abci xi i di ne

di pyri danol e, ?*XE &#’n g°|”e|‘;|nggir{‘ ‘fof Rk tERnFRg %’{5 2"" Stadfr apd

Exanpl es ab tfi'eraht—BtdmquneBt@MveHKg%nt (=) Jmm:crhahng/ed tpa:ooq;tmachnal Iy

enpl oyed in ¢ ation f. t-hi nyent i e i itors, calcium
ant agoni st s, %In% E ?ﬁ? '%lrlsal 3?6%%%5 ﬁrc%énn %Ff aélﬁné&g‘ggnt s, - 50 WO
01/ 27128 PCT/ IBS@OEW18F?1dnmg|I@ttensah1¢na3arﬁ5agoﬁﬂs§% bet a- bl ockers and
vasopepti dase inhibitors. Exanples of ACE inhibitors include lisinopril,

The following Working Examples represent preferred
15 embodiments of the present invention. All temperatures

are expressed in degrees Centigrade unless otherwise

indicated.

Example 1

20

A. 3-Bromo-4’-ethylbenzylhydrol
Dry Mg turnings (4.44q, 0.178 mol) under Ar were
25 stirred overnight whereupon 100 mL of dry Et.0 was added
followed by addition over 1 hr of p-bromoethylbenzene
(22g, 0.119 mol) in 20 mL of Etz0. (In the event the

reaction did not start, 0.5 ml of 1,2-dibromoethane was

added). After stirring overnight, m-bromobenzaldehyde
30 (11lg, 0.06 mol) in 20 mL of Et;0 was slowly added. The
resulting light solution was monitored by HPLC over 4-6
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enal april, quinapril, benazepril, fosinopril, rampril, 5 captopril,

“enal aprilat, noexipril, trandolapril and perindopril; exanples of calcium
ant agoni Skfg hihagde amnl odi pine, diltiazem nifedipine, peeigaiaTidr,
fel odi pi ne, nisoldipine, isradipine and nicardi pi ne; exanples of

al pha- bl ockehs tHCAEHBALMEN coflIGERS BrRNHeRERZAR] Mrddk exanpl es of
diuretics include hydrochl orothiazide, torasem de, furosem de,

spi r onol act oABSRARL IS dEddhisdduraEfd il e SHsf Ll c ¥R B35rastertngxadébbs i ncl ude
cl oni di ne angtopoanfrge neimkbxeaAPbegawic aArgicdiseneirs- vhsted agay sts i ncl ude

| osartan, va sartan i%cgesartﬁn, (ﬁandgsartan anag_1 ]aS tel m sartan; exanples
of bet a- bl ocREFEST nEF 1R Wk Har¥TorndFoRraiiahicd ¥8dRg) I Totak Y edi | ol and
sot al ol ; andewapopéesr of ThesopepltingeyeXitwicidr ¥asnchrshe t aymphied | at and
genopatril at o, B4 Vi he i [ 20

phar maceut i ca?f1 g%)frrg%ési élhgrﬁ‘ﬂiwtnlglt a%e@n%‘?%yeggn%oﬁ?a%ﬁﬁ% r?cEl‘HJé)al(:ac]):rrpounds of
structure |, impPupibiesantb t-98n8t0ABde/ hexaneaditabetinteaemt aindld) of

anti hyper| i pisdggbfio 28€&hy 1¥en-8yB86] L¥PG NGHRPGUI 16w 89ENT . I N association
with a pharnmaceutical vehicle Or diluent. The pharmaceutical 25

conposition can be fornul ated enpl oyi ng conventional solid or liquid

vehi cl es10or dil ueBts 3+Bkduvr4maeeh{yldidherdthiettheas of a type appropriate to
the node of desired. adm njstration. The conppquyds can be adm nistered to
mamal i an spg'gi 3sslghﬁ%cg]i nry’gdi’hue‘r?:aL §}°%%{e]§asr5{p§ogs?r%?‘%.&)30 by an oral

route, for eeghpleenzhydivdl f(Q2migl 0ab¥24 sgol)capslResnl graMe@s wais powder s,
or they can BRacaUSEIVEILS' p6. Qhe 2 NBRSBIALH Ul nhNEefM Of |

i njectable preparations, or they can be adninistere ntranasally or in

transdermal p&t88es0- 83 nedde f Ghe3dankl AeastionyaEter af ir HaGNdeAT10 and
2,000 nyg 1per aday30° Sdas WA A2 61381 9T USOQ 2%h8% complete by tlc,

the reaction was quenched by addition of saturated agq.
K2C03. After addition of 100 mL of H;0, the mixture was
extracted 3x with Et20. The combined organic layers were

washed with brine, dried over Na,S0O,. After concentration

20 using a rotary evaporator, 3~bromo-4’-ethyldiphenyl-
methane (11.17g, 95%) was.obtained as a light yellow oil
that was used without further purification.

C.

25

To a stirred -78° solution of Part B 3-bromo-4'-
ethyldiphenylmethane (10.9g, 0.04 mol) in 100 mL of dry
30 THF under Ar was added 25.7 mL of 1.7 M t-BuLi in hexane

over 20 min. After 1lhr 2,3,4,6-tetra-O-benzyl-B-D-
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whi ch can be adm nistered in a single dose or in the form of individual
doses from 1-4 tines per day. A typical injectable preparation is produced
by asepticwidonpizaci ng 250 ng of conpounds of structure getsortasa Vi al,
aseptically freeze-drying and sealing. For use,. the contents of the vial
are mxed wit hglzua:ﬂlao:ftonphxseosow om.lo4ssal hBe) 10 U qdUCE i‘ﬁp'@ﬁ ctable

pr epar ati on. %sz% | b| actl the conpounds of the i nvention
may be determined by use of arﬁ a &&éﬁ?a@as Hiirgsd berolv hnsatay for
SGLT2 Activity-1% EriorRia qeqn@me; fudithheatur SEdl 2o CRRRANK A¥R8249) was
cl oned by rev%%fﬂgaqgc%ptlgge%&h%“ nga& fro?g man_ Ki dney nmRNA,
usi ng st an%ard nol ecul ar Nl ques. 8 é was stably
transfected iMtPTHOiCE F8, W%l-ﬂ%ﬂftﬂ Mi&d HeQ efoddga?édbywrﬁ@,TZ A¥Beactivity
essentially asd kﬁ@(ﬂ NA,dd,a8n8t ¢ ﬁéﬁ;‘ i nhi bition
of SAT2 acti wfﬁsﬁl & cl zé& sel %%:cteé‘(t}?g%n l|1ne walégtr'&gfgr med
essentially as® Ial B&d Fé

Cells were ngaumadQGSV\al d:o.‘p&ﬂte&% s@tup- bhato Vst @af2i 80wty 30, 000

cells per well i ent re (Hams F- 12), 10%fetal bovine
serum 300 ug wrﬁ&lge ngu'%ga 3 e"ﬁ: %ilf’f’rn streptonycin. At confl uence,

cells \/veremvvashed twice with 10 vaHepes/Trls pH 7.4, 137 nM N net hyl -

glucamne, 5.4 nMIgCl, 2.8 nM CaCl2, 1.2 MM MgSH. Cells 30 then were

i ncubated wth 10 pM(14C]AI\/Q and 10 pM i nhi bltor (final DMSO =0.5% in
10 mM Hepes/ Tris, pH 7.4, 137 nM NaC, 5.4 mv KCiEt 2.8 nM CaCl21 1.2 nM
MSH at 37C for 1.5 hr. Upt ake assays w

containing 0.5 mM phlorizin, and cells

n lysed with 0. 1% NaCH.

After addition of McroScint - 52
BnO
Bno\\\
OBn
15 To a stirred -30° solution of Part C lactol (29.1gq,

0.04 mol) in 100 mL of MeCN was added BF3-Et,0 (5.62qg,
0.04 mol) followed by Et3SiH (9.21qg, 0.08 mol). After 2
hr, when tlc showed the reaction to be complete,
saturated agq. KzCO3; was added and the suspension stirred 1

20 hr at 20° prior to diluting with H,0 and Et;0. The
combined organic layers from 3 Et;0 extractions were
washed with brine, dried over Na,SO4, and concentrated
using a rotary evaporator to yield 28.3 g of a light
yellow syrup. Chromatography on silica gel with 5%

25 EtOAc/hexane eluted nonpolar impurities followed slowly
by the desired beta anomer and then the alpha anomer.
Fractions enriched in the beta anomer could be further
purified by either triterating with hexane or by
recrystalization from EtOH to vield 6 g of the desired

30 title beta tetra-O-benzyl C-glucoside. (Note when Et3SiH
is the reducing agent, a 5:1 beta/alpha anomer mixture is

- §5 -

At dheafesizgd Hitde Aartedhi YRS nodi ficati ons.

hed with ice cold 1X PBS
e



WO 01/27128 PCT/ US00/ 27187 scintillation fluid, the cells were allowed to
"shake for 1 hour, and then [14C] AMG was quantitated on a TopCount

scintill aty@gyepnter. Controls were performed with andpctiusiipiisyNaC . For
determ nation of EC50 values, 10 5 inhibitor concentrations were used over
2 log int ervabﬁam@dtwree&w QBEhaE?r{\sﬁ.%p%SSuﬁﬂ‘ﬂﬁxte@g 536' gl icate plates
wer e averaged, across, plates. . Johnson G Kirk Fuer st enberg SM
Zager RA and™i¥Buig, bk aytaiged. )1994 HK-2: an imortalized proxinal

tubul e epithelial cell line fromnormal adult human kidney. Kidney

I nternational 45:_48-57. The foll ow ng Wrking Exanpl es represent preferred
15 enbodi nents of "the present invention. Al tenperatures are expressed in
degrees Centigrade unless otherwise indicated. Exanple 1 Et HO O -4C
HOW "/OOH 20 OH A. 3-Bronp-4'-ethyl benzyl h | Dry My turnings (4.4g,
0.178 nol) under Ar were 25 stirred ovg fier eupon 100 nlL of dry Et20
was added followed by addition over 1 >¥ p- br onoet hyl benzene (229,
0.119 nol) in 20 nL of Et20. {h* e#fvent the reaction did not start, 0.5
m of 1,2-dibronoethane was added). JAfter stirring overnight,

m br omobenzal dehyde 30 (jig, 0.8 mplf%Hn 20 nl of Et20 was slowy added.
The resusting Iight solution was no#itored by HPLC over 4-6 - 53 WO
01127128 PCT/ USDQ 27187 hr t | ete. The reaction, after

A solution of Part D tetra-O-benzyl C-glucoside
(2.4g, 3.35 mmol) in EtOAc (100 mL) containing 10%

10 Pd(OH)2/C (0.35 g) was stirred overnight under 1 atmos.
H;. After HPLC showed the reaction to be complete, the
catalyst was filtered and the solvent removed using a
rotary evaporator to obtain 1.1 g of the desired beta C-

glucoside (92%) as a white crystalline solid.

15 :
HPLC retention time: 7.04 min, 100% pure, YMC S5 C-18
4.6x50mm column, 2.5 mL/min, detection at 220nM; 8 min
gradient 0-100% B hold 5 min at 100% B. Solvent A: 10%
MeOH/H20 + 0.2 % H3PO4. Solvent B: 90% MeOH/H;0 + 0.2 %
20 H3PO,.

'H NMR (500 MHz, CDsOD) & 7.27 (s, 1H), 7.23 (d, 2H,
J=4.95 Hz), 7.1-7.0 (m, 5H), 4.08 (d, 1H, J=9.3Hz), 3.91
(s, 2H), 3.9 (dd, 1H, J=2.2, 11 Hz), 3.68 (dd, 1H, J=5.5,

25 11.5 Hz), 3.5-3.35 (m, 4H), 2.57 (q, 2H, J=7.2 Hz), 1.18
(t, 3H, J=7.2 Hz)

3¢ NMR (125 MHz, CD;OD) & 143, 142.8, 141, 140, 129.9,

129.6, 129.5, 129.1, 128.8, 126.7, 83.8, 82.3, 79.9,
30 76.4, 72.0, 63.2, 42.5, 29.4, 1l6.2.
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guenching with saturated ag. NH4ACl, was extracted 3x with EtQAc. The
conbi ned organic | ayers were washed with brine, dried over Na2SO4 and
concentr at ewwauaragsa rotary 5 evaporator. The resul ting ysit®eengr was
chromat ographed on silica gel using 5% Et OAc/ hexane to el ute nonpol ar

i npurities andana®%aAldAebhey Oa4d.l

3-brono-4' et hyl benzhydrol as %H |oé%@yM§ E{g&\}\/ﬁglﬂa B?L%' éou%d 376.

3- Brono-4' - et hyl di phenyl met hane To a stirred -30 solution of Part A
3-brono-4' - ethyl benzhydrol (12.4qg, (Eﬁ% empl) in 120 nmL of MeCN was
added BF3Et 20 (6.04g, 0.0426 nol) fol y Et 3§|hH (9.9g, 0.852 nol).
The dark reaction after stirring 1 hr 15 at - faS warnmed slowy to -5.
When conplete by tic, the reaction was by addition of saturated
aq. K2CO3. After addition of 100 niL of T m xture was extracted 3x
wi th Et20. The conbi ned organic laygssgiesre washed with brine, dried over
Na2SO4. After concentration 20HQs| rotary evaporator,

3-brono-4' - et hyl di phenyl - et hanpgy , 95% was.obtained as a |light
yellow oil that was used w thout f ther purification. C Et / 11 BnOO
OH BnO" '5//0Bn 25 OBn To a stirred -78 solution of Part B 3-bronp-4'-
et hyl di phenyl net hane (10.9qg, 0707 m)l) T T00—mt—of~dry 30 THE under Ar

was added 25.7 nL 8 1,7 Mt BuLi B hexane over 20 min. After |hr
2,3,4,6-tetra- O behzyl LTS00/ 27187
To a stirred -78° solution of m-dibromobenzene
(70.9g, 0.3 mol) in 200 mL of dry THF under Ar was added
10 117 mL of 2.56 M n-BuLi (0.3 mol) in hexane over 10 min.
After 30 min, p-methoxybenzaldehyde (27.2 g, 0.02 mol) in
50 ml. of THF was added over 20 min. The solution was

\‘

stirred for 1 hr at -78° (complete by tlc) priocr to
quenching with saturated aq. NH, Cl. After warming to

15 20°, the reaction was diluted 2 fold with EtOAc prior to
washing with H,0 followed by brine. After drying over
Na,SO; and concentration using a rotary evaporator, 103 g
of 3-bromo-4’-methoxybenzhydrol was obtained as a yellow
oil that was carried forward without further

20 purification.

B. 3-Bromo-4’'-methoxydiphenylmethane

To a stirred -40° solution of crude Part A 3-bromo-
4’ -methoxybenzhydrol (103g, 0.2 mol) in 300 mL of MeCN
25 was added Et3SiH (64 mL, 0.4 mol) followed by BF;:Et;0
(27.7g, 0.2 mol). When complete by tlc, the reaction
was quenched by addition of saturated aqg. K:CO3; (25 mL).
After addition of 100 mL of H;0, the mixture was
extracted 3x with EtOAc. The combined organic layers were
30 washed with brine, dried over Na»SO,. After concentration

using a rotary evaporator, the crude title 3-bromo-4’-
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gl ucol actone (23.5 g, 0.0437 nol) in 30 nL of THE was added over 15 mn.
The solution was stirred for 1 hr at -78 prior to quenching with saturated
ag. NHACL. wéfouerizs warming to 20, the reaction was dil ut egpigdepbHg th 5

Et OAc prior to washi'ng with H2O foll owed by brine. After drying over

Na2SO4 and canagivxyal bREnyShéthahd 0(t9%¥ w&Y 3B M, rmghgdg of the desired
title lactol s, __obtained as _a colorless syrup anatg 3°8af?i ed forward

wi t hout furt Her 358y 9Pt cUBIRH. 2% FFoBc/pexapp tO Bnbed 17/ gBpf Bran 15 To a
stirred -30 gwiaguictnfolléeed Ky llaaisobufdOfdfetidnd4 nol) in 100 nL of MeCN
was added BF3Et20 (5.62g, 0.04 nol) followed by Et3SiH (9.21g, 0.08 nol).
After 2 hr, when tlc showed the reaction to be conplete, saturated aqg..
K2C03 was Jadded afd the suspension stirred 1 20 hr at 20 prior to diluting
wi th H20 and Et20. The conbi ned organic Iayers oem 3 Et20 extractions
were washed with brine, dried over pehetoncentrated using a
rotary evaporator to yield 28.3 g of a 3l | ow syrup. Chromat ography
on silica gel with 5% 25 Et OAc/ hexane oghpol ar inmpurities foll owed
slowy by the desired beta anopgr e en the al pha anoner. Fractions
enriched in the beta anomer &8idbe frout her purified by either
triterating with hexane or by grstrystigg,zation fromEtOH to yield 6 g of
the desired 30 title beta tetra-O bggezyl C-glucoside. (Note when Et3SiH 1is

wlo

t he. reduci ng agent, a 5:1 beta/al pha anomer mixture is -55 ------------

To a stirred -78° solution of Part B 3-bromo-4’-
10 methoxydiphenylmethane (9.6g, 0.035 mol) in 50 mI of dry
THF under Ar was added 14 mL of 2.5 M n-Buli in hexane

over 5 min. After stirring 30 min, 2,3,4,6-tetra-0-

benzyl-B-D-glucolactone (12.5 g, 0.023 mol) in 20 mL of
THF was added over 10 min. The solution was stirred for
15 1 hr at -78° whereupon tlc analysis indicated the
reaction was complete. After quenching with saturated
ag. NH4Cl (25 mL) and warming to 20°, the reaction was
diluted with EtOAc (200 mL). The organic layer was washed
with H,0 foliowed by brine. After drying over Na;SO; and
20 concentration using a rotary evaporator, the desired
title lactol was chromatographed on silica gel using

12.5% EtOAC/hexane to elute 8.1 g of >90% lactol followed
by 9.7g of >80% purity.
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WO 01/ 27128 PCT/ USOQ 27187 obt ai ned whereas when iPr3SiH is substituted a

30:1 mxture is obtained.) EE Et / 1 HOO HOLY' "16/0OH 5 OH A solution

of Part D twoogefsbenzyl C-glucoside (2.4g, 3.35 mmol) PE/ESW@ATIST 100 nl)
containing 10% 10 Pd(OH) 2/ C (0.35 g) was stirred overni ght under 1 atnos.
H2. After HPLC shomed the reaction to be conplete, the catalyst was
filtered and the solvent renoved using a rotary gyaporator to obtain 1.1 g
of the desired beta C glucoside (92% as a ~+€ crystalline solid. 15
HPLC retention time: 7.04 mn, 100% purg C- 18 4.6x50mm colum, 2.5
m./mn, detection at 220nM 8 mn grad F90% B hold 5 mn at 100% B.
Solvent A: 10% MeOH/ H20 + 0.2 % | vent B: 90% MeOH/ H20 + 0.2 % 20
H3P04. 1H NMR (500 MHz, CD30Dpn¥ , 1H), 7.23 (d, 2H, J=4.95 Hz),
7.1-7.0 (m 5H), 4.08 (d, 1H Jgu8zryeg, 91 (s, 2H), 3.9 (dd, 1H J=2.2,
11 Hz), 3.68 (dd, 1H, J=5.5, 25 T1.SAHz) " 3.5-3.35 (m 4H), 2.57 (g, 2H
J=7.2 Hz), 1.18 (t, 3H, J=7.2 Hz) 1 C NVR (125 MHz, CD30D) 6 143, 142.8,
141, 140, 129.9, 129.6, 129.5 1291, 128°8, 1IZ6.7, 83.8, 82.3, 79.9, 30
76.4, 72.05 63.2, 43.8,st2%rdd 1802. sol1®6ion\@r0b42¢ 128 Re1USGQR47/187  Anal

I f or 1H2 LC- Mi=NH4 - f n 78.
Calcd for C21r2603 LG MB IMTHAL SL%edP s 3084 BEME (3. 42 mr,
0.04 mol) followed by BF3;-Etz0 (1.37 mL, 0.02 mol). After
1 hr, when tlc showed the reaction to be complete,

saturated ag. K;CO3; (10mL) was added and the suspension

10 stirred 1 hr at 20° prior to extracting 3x with EtOAc.
The combined organic layers were washed with Hz0, brine,
dried over Na,SO4, and concentrated using a rotary
evaporator to yield 8 g of crude product. Chromatography
on silica gel with 5% EtOAc/hexane eluted nonpolar

15 impurities followed by 0.92 g of pure title B-tetra-O-
benzyl C-glucoside foliowed by a 6.5g containing both

anomers.

20

The above two fractions of Part D compound wWere
hydrogenated separately over 10% Pd(OH)2, (2% by weight)
25 for overnight at 1 atomosphere H; in EtOAc (12.5 mL/g of
Part D compound). After filtration and solvent removal,

the hydrogenolysis product of the mixed fractions was
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Ove Ho O NON' '//OOH OH 5 A 3-Brono-4'-nethoxybenzhydrol To a stirred
"-78 solution of mdi bronmobenzene (70.9g, 0.3 nol) in 200 nL of dry THE
under Ar Yasedgpgd 10 117 nL of 2.56 M n-BuLi (0.3 nol pcrasdmtane over 10
mn. After 30 mn, p-nmethoxybenzal dehyde (27.2 g, 0.02 nol) in 50 nL of

THE was addegupyeiedbyigtepl RELEOhSHAPH WS s3I FERErdOpRRRr at -78
(conplete by tic) prior to quenching with saturated agq. NHACQ . After

warm ng to 180k@mni hdThe pombdnedamatitialeyieligfdl vt o ERfoRsxer Bor to
washing withyhgeafoll ayed, ke Bpifg. After drying over Na2SO4 and

concentration using a rotary evaporator, 103 g of
3-brono-4' - net hoxybenzhydrol was obtained as a yellow oil that was carried

;oervard Z\ﬁthﬁficfb%tﬁé}%i&{l)tﬂrhﬁi:fkﬁg i:ﬁm,t Borbax 51618 zjx.cigvsmmf o Part A
- Brono- 4' - met hoxydi n ane_To a stirr -40_so] ution of crude Par
3 bromo- 4+ - FRLHByHors PO S85EEE o SHoPRoPl SBavHH. BRMEER 025 e
added Et 3Si H106¢ Blhold 43 nmiln) atoL0OWeRL b\ScBRERE2E: (20% MeOHYH20mM®l ). When
conplete by fig, ot eact] S ddigi saturated ag.
K2003 (25 rrLg).'S if'Ifiliprd“éddlééil)‘ger?tg%'1gg§nnﬁ{£§?/%§0? ﬁhée ér:irhi?éfé was extracted
3x with Et OAc. The conbi ned organic | ayers were 30 washed with brine, dried
over Na2 . 2 Bf rati.o Lng,a,r ot vapor,gtor,..t he crude
title 3- Eﬁn&ﬁ4ﬁﬁﬁ E@&&&@m}:& 8%2&?68&7 ﬁ%7%'%e@t A%xyd%%‘nenyl nmet hane
(92g) was choeBHEbgraph®dmon 353 | 6¢29 gad, Wi, ng=9%eEt GhVthetdandHyo el uted 17
g of clean grogugtyfplloved QY bESS PW (4,294, 08512 Hz), 3.73 (s,

3H), 3.65 (dd, 1H, J=12, 3 Hz), 3.4 (m, 4H).

15 13C NMR (100MHz, CD3;OD) & 158.6, 142.1, 140.2, 133.8,
130.0, 128.7, 128.6, 128.3, 125.8, 82.9, 81.3, 79.0,
75.5, 71.1, 62.5, 55.1, 41l.1.

Anal Calcd for CyoHz40¢ LC-MS (M-H) 359; found 359.
20

Example 3

25
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5C Ow / 1~1Bn0 OOH BnO'~ ""0Bn OBn To a stirred -78 solution of
Part B 3-bronp-4'" 10 net hoxydi phenyl net hane (9.6g, 0.035 nol) in 50 nL’ of
dry THE unw@oiarizdas added 14 nlL of 2.5 M n-BuLi in hexawoswsewzns’d> nin.
After stirring 30 mn, 2,3,4,6-tetra-O benzyl.-(3-D-glucol actone (12.5 g,
0.023 nol) in 20 nToof sthEreds-#Hfdedlayesn 16F M-3ibFBRoEShsAON Was stirred
for 15 1 hr at e tic alysis.indjcated the reaction was
conpl ete. Afte‘rIzzq'S6 c%is'n}gdﬂ%ﬁt hi%asﬁ)ﬂfn%t 25 d’é’d%ﬁﬁl&’@%e&érn‘ﬁs Affsthrning to
20, the reactidth Waof @i.b6tMdnvBULl ESOADM$R2O0nrihexahbeovegall anilayer was
washed with HQ followed b rine. After drying pver Na2SO4 and 20
concentrat i on “UiHg 4 Potar g\ﬁd&g— SE6RT 'fkﬁ%‘}lﬂlgs‘l #)'é?i'glluicf’llécF%? of1das
chr onat ogr &phex} @2 simbilaige30 udi od THP. 986 RdIQ bosanes tpirel UttTgeS. 1 g of
>90% | actol f 9 f,280%purity. A8 WO 01/27128
PCT/ i) S00/ 271 }Q‘%a%&vgxss‘?\%g’do L APHEAY 3 ESmplefdY s, 0
sol ution of PHALAT [tecaven¢lvirgy withOsstundted malOBHEL of40MRCN. was added
EL3SiH (8. 42 Mererdvlinihy)td dd-Quefebyefidid?Yabladlufla £-A34m1) . Alter
b npl ete

1 hr, when tlc showed the reaction to be co , _saturated ag. K2C03
(10nL) was add‘@&haﬁ:&of\ﬁepE{&ﬁ)é:ﬁ’SIwéﬁhlng with H0 followed by brine.

10 After drying over Na;SOs and concentration using a rotary
evaporator, 20 g of crude title lactol was obtained as an
oil that was carried forward without further

purification.

15 B.

To a stirred -45° solution of crude Part A lactol

20 (20g, 0.2 mol) in 60 mL of MeCN was added Ets3SiH (7.8 mL,
45 mmoi) followed by slow addition over 20 min of BF;*Et;0
(4.2 mL, 22 mmol). When complete by tlc after an hour,
the reaction was quenched by addition of saturated agqg.
K2CO3 (25 mL) and the mixture was extracted 3x with BEtOAc.

25 The combined organic layers were washed with brine, dried
over Na;SO; and concentrated using a rotary evaporator.
The resulting oil was triterated with 50 mL hexane
whereupon solid precipitated after standing for 1 hr.
This material was collected by filtration, washed with

30 cold hexane twice and air dried to yield 8.9 g of the

desired title PB-m-bromophenyl-C-glucoside.
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10 stirred 1 hr at 20 prior to extracting 3x with EtQAc. The conbi ned
organic | ayers were washed with H20, brine, dried over Na2SO, and
concentrate@d wptng a rotary evaporator to yield 8 g of sEmgaapfgduct.

Chr omat ography on silica gel with 5% Et OAc/ hexane el uted nonpol ar 15
inpurities followgd by 0.92 g of pure title P-tetra-O benzyl C-glucoside
foll owed by a 6.5g containing both anoners. EE O O HO HO' '"'/OOH 20
OH The above two fractions of Part D #ZoRpound were hydrogenated separately
over 10% Pd(OH)2 (2% by weight) 25 fq vexni ght at 1 atonosphere H2 in

Et OAc (12.5 nlL/g of Part D gRe? # After filtration and sol vent

renoval , the hydrogenol ysis prod| of the XixahBuLactions was - 59 WO
01/27128 PCT/ US00/ 27187 puri 8 ﬁb@p HPLC using a YMC S10 reverse
phase colum. The conbined nmateri &Bnyi el ded 1.85 g of pure (3 anoner as a
white solid. 5 HPLC retention time: 6.04 mn, Zorbax C 18 4.6x75mm col um,
2.5 nmb/mn, detection at 220V~ 8 min gradrent 0O- 100% B hold 3 mn at 100%
B. Solvent_ A: 10% MeOH/ H20 + 0.2 % H3P04. Sol vent B: 90% MeOH/ H20 + 0.2 %
H3P04. 10 31H NVR B4G@lvtioncebobpris B Brg-bsomaphenyly Crglugosidel, J=3Hz),
7.09 (m 3H), (6,30 {.dp2 =7 8 1H 388(5 2H) ,
3.75 (d, 1H (: I$ g«iﬁol‘)] fg PPl_}-?f;;Q (fdjm(gddo (iéH mﬁoﬁ H%-lc‘_t 3 4 (m
4H). 15 13C W%ﬁ%%steﬁem 52 gr §412m<11) 11D dzfy 1=93u8ne {39 0
128.7, 128.6,miP8ads hkated, wdth Stirrihg 48d6r Ar at 80° for 15 hr.

After removal of toluene using a rotary evaporator, the

10 residue was chromatographed on silica gel using 12:1
EtOAc/hexane to elute the desired title aryl stannane
(761 mg), plus mixed fractions, which after a second
column yielded an additional 92 mg of clean title
stannane for a total yield of 48%, followed by 230 mg of

15 recovered starting Part B f-m-bromophenyl-C-glucoside.

BnO

OBn

20 _
A mixture of Part E stannane (2.66 g,3 mmol), p-

trifluoromethoxybenzyl chloride (1.04 g, 6 mmol), and
Pd (PPh3)4 (100 mg, 0.09 mmol) was refluxed under Ar in THF
(1 ml) for 15 hr. After removal of THF with a rotary

25 evaporator, the residue was chromatographed on silica gel

using 10:1 hexane/EtOAc to elute 1.3 g of the desired
title tetrabenzyl ether.
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75.5,. 71.1, 62.5, 55.1, 41.1. Anal Calcd for C20H2406 LC-M5 (M H) 359;
found 359. 20 Exanmple 3 OCF3 O HO HOW""SOH OH A f 1 Br Bno O OH

BnO % "// G®po1/225280Bn - 60 WD 01/27128 PCT/ USO0/ 27187 w@Or/esoskisied - 78
solution of mdi bronobenzene (12.6g, 53 Mol ) in 50 nL of dry THE under Ar
was added 20 nL of 2.56 M n-BuLi (51 nmol) in hexane over 10 mn. After
40 m n, 2,3,4,6-te£ra-c>benzyl-(3-D—g|ucolactone (12 59, 22 mol) in 30 nL
of THE was added ovér 15 min. The solution was stirred for 1 hr at -78
(conplete by tic) prior to quenching with satur@%®d ag. NH4CL (40 nl).
After warmng to 20, the reaction was dil uteg fold with EtOAc prior to
washing with H2O foll owed by brine. 10 ki ng over Na2SO4 and
concentration using a rotary evaporatg
obtained as an oil that was garfwe
15 B. X 0 BnO

HOY N “/on

OH

Conversion to the final free glucoside was achieved
by stirring 295 mg of Part D tetrabenzyl ether with
Pd(OH), (15 mg) in EtOAc (3 mL) under 1 atmos of H; for 15
hr. The title product (104 mg) was isolated after

10 filtration, Prep HPLC, and removal of solvent.

HPLC retention time: 7.21 min, Zorbax C-18 4.6x75mm

column, 2.5 mL/min, defection at 220nM; 8 min gradient 0-

100% B hold 3 min at 100% B. Solvent A: 10% MeOH/H20 +
15 0.2 % H3PO4. Solvent B: 90% MeOH/H0 + 0.2 % H3POj4.

1H NMR (400 MHz, CD;0D) 8.7.3 (m, 5H), 7.15 (m, 3H), 4.10

(4, 1H, J= 8.8 Hz), 3.99 (s, 2H), 3.9 (d, 1H, J=12 Hz),

3.7 (dd, 1H, J=12, 3 Hz), 3.4 (m, 4H).

20 '
Anal Calcd for CyoH21F30¢ LC-MS (M-H) 413; found 413

25
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R=Br BnQ' """'/0OBn OBn To a stirred -45 solution of crude Part A | actol
20 (20g, 0.2 nol) in 60 nL of MeCN was added Et3SiH (7.8 nL, 45 muol)

fol | owed Ryogirgaddi tion over 20 min of BF3Et20 (4.2 Werwda 2@ ). Wen
conplete by tlc after an hour, the reaction was quenched by addition of
saturated ag. K2£08 (25-nL) and the m xture was extracted 3x with Et OAc.
25 The conbi ned organic | ayers were washed with brine, dried over Na2SO4
and concentrated using a rotary evaporat The resulting oil was
triterated with 50 nL hexane whereupon golfusnRugci pitated after standing
for 1 hr. This material was cghde® py filtration, washed with 30 cold
hexane tw ce and air dried to yield(, e of the desired title

(3- m br onophenyl - C- gl ucosi de. 61Bn J1//08128 PCT/ USOQ 27157 C. X O Bn0 X
= SnBu BnO~"( '//0Bn 3 OBn 5 A sol@nion of Part B J3-m bronmophenyl
C-glucoside (1.36 g, 2 mol)—RPd(RPh3)4 (70 ng_0.06 mmol ), and

hexabut yl di stannane (2.724 g, 6 nmmol ) _in dry toluene (10 nlL) was heated
with stirfing undBrmigtyre gF Espmpbe by Panif Be P-mehsomeprhsntloCaene using a

rotary evapogahebsidde(d® 'E£siadye was1 CHURIMEQepaPeq198 Ayl i¢a Pel using
12:1 Et CAc/ 'ﬁexanselto sal ut eget he desi re)g title gry 4sSannaﬁ% (%316:1% ng), plus

ni xed fracti BASL) wheRe hgfahutyldigbarnans| (fm? Prellded WP Hdd™ F8Nal 92 ny
of clean titlkeluene (5 mL) was heated with stirring under Ar at 88°

for 3 hr whereupon tlc analysis indicated the reaction

10 was 90% complete. The reaction was terminated after a
total of 5 hr. After removal of toluene using a rotary
evaporator, the residue was chromatographed on silica gel
using 1:8 EtOAc/hexane to elute the 2.95 g of desired
aryl stannane.

15

20 A mixture of Part A stannane (2.66 g, 3 mmol), p-
methylthiobenzyl chloride (1.04 mg, 6.0 mmol), and
tetrakis (triphenylphosphine)palladium (100 mg, 0.09 mmol)
was refluxed under Ar in THF (5 mlL) for 15 hr. After
removal of THF with a rotary evaporator, the residue was

25 chromatographed on silica gel using 6:1 hexane/EtOAc to
elute 1.2 g of the desired title tetra-O-benzyl ether
followed by 600 mg of title tetra-O-benzylether
containing PhsP.
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stannane for a total yield of 48% followed by 230 ng of 15 recovered
starting Part B f-m bronophenyl-C-glucoside. D. OCF3 O BnO BnO' "//0OBn
OBn 20 A nvgbhidmesof Part E stannane (2.66 g, 3 mmol), p- PCT/US00/27187
trifluoronethoxybenzyl chloride (1.04 g, 6 nmmol), and Pd(PPh3)4 (100 ny,
0.09 mmol) was refCuxed under Ar in THE (1 ml) for 15 hr. After renoval of
THE with a rotary 25 evaporator, the residue was gfar omat ographed on silica
gel using 10:1 hexane/ EtOAc to elute 1.3 g o e desired title
tetrabenzyl ether. - 62 WD 01/27128 P 87 E. OCF3 HO 0 HOW
~~~/OH OH 5 Conversion to the final & gluctosi de was achi eved by
stirring 295 ng of Part D tetrabgnzy Yer with . Pd(OH)2 (15 Myg) in EtOAc
(3 m) under 1 atnos of H2 fo*95 T hr] The title product (104 ng) was
isolated after 10 filtration, Py 'y and renoval of solvent. HPLC
retention time: 7.21 mn, Zorbax C &§ 4.6x75mm colum, 2.5 nL/mn,
detection at 220nM 8 m n gradient 100% B hold 3 mn at 100% B. Sol vent
A: 10% MeOH H20 + 15 0.2 % H3POZ_Sorvent B:. 90% MEOH H20 + 0.2 % H3P04. 1H
NVR (400 Msiz, CD30D)MSBA1:7CHRCL,SlE, mid, 16 nfi®l)3Whs dddéd over 5

minutes to a stirred -78° solution of Part B tetrabenzyl
ether (295 mg, 0.4 mmol) under Ar in CH;Cl; (0.25 ml).
After 30 min, when tlc analysis indicated the reaction
was complete, 30 mL of 2:1 CH;Cl;/PhMe followed by 2 mL of
10 MeOH were added. The volume was reduced by half using a

rotary evaporator and 10 mL of MeOH added. After
repeating this process 3x, all the volatiles were removed
under vacuum. The residue was chromatographed on silica
gel using 5% MeOH/CH,Cl, to eluted 143 mg of the desired
15 glucoside in 90% purity. This material was further
purified by reverse phase preparative HPLC to yield 104

mg of the final desired glucoside.

HPLC retention time: 6.69 min, Zorbax C-18 4.6x75mm

20 column, 2.5 mL/min, detection at 220nM; 8 min gradient 0-
100% B hold 3 min at 100% B. Solvent A: 10% MeOH/H0 +
0.2 % H3PO,. Solvent B: 90% MeOH/H0 + 0.2 % H3PO4.

1H NMR (400 MHz, CDsOD) & 7.27 (s, 1H), 7.25 (d , 2H,

25 J=2Hz), 7.15 (m, 5H), 4.09 (d, 1lH, J= 8.8 Hz), 3.92 (s,
2H), 3.86 (d, 1H, J=12 Hz), 3.68 (dd, 1lH, J=12, 3 Hz),
3.4 (m, 4H), 2.43 (s, 3H).

Anal Calcd for CzoH240¢S LC-MS (M-H) 375; found 375
30
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(d, 1H, J= 8.8 Hz), 3.99 (s, 2H), 3.9 (d, 1H, J=12 Hz), 3.7 (dd, 1H J=12,
3 Hz), 3.4 (m 4H). 20 Anal Calcd for C20H21F306 LC-M5 (M H) 413; found 413
Exanpl e 4 Wbt O HONV "'/OH OH 25 -63 WO 01127128 fqlidensk2 7187 A
SnBu3 Bn0 O BnO*' ""105n OBn 5 A mixture of Exanple 3 Part B

(3-m bronmophenyl - C gl ucosi de (3.0 g,gxhmbiemsol) and Pd(PPh3)4 (153 ng, 0.13
nmmol ), and hexabutyl di st annane (6.0 7, .Zmmol ) in dry toluene (5 ni)
was heated with stirring under Ar at 88 for ¢” wher eupon tlc analysis

i ndi cated the reaction 10 was 90% conpl eaction was term nated
after a total of 5 hr. After renoval € using a rotary

evaporator, the residue was chrogg on silica gel wusing 1:8

Et OAc/ hexane to elute the 2.95H% o aryl stannane. 15 B. SMe Bno
a BhO'" 'OBn OBn HOW

To a stirred suspension of 60% NaH (180 mg, 4.5

mmol) in THF (7 mL) under Ar was added 2-bromophenol (350

10 pL, 3 mmol). After stirring for 15 min, the reaction was
cooled té -78° and 1.4 M t-Buli/hexane (2.36 mL, 3.3
mmol) was added dropwise. After 10 min, the solution was
transferred via cannula to a stirred -78° solution of
2,3,4,6-tetra-O-benzyl- p-D-glucolactone (1.62 g, 3.0

15 mmol) in THF (5 mL). The reaction was quenched after 15
min by slow addition of sat. NH4C1/H,0 and then allowed to
warm to 20° whereupon 200 mL of EtOAc was added. The
organic layer was washed successively with H,O and brine,
dried over MgSO,, and concentrated. Chromatography on

20 silica gel with 3:1 hexane/EtOAc yielded 390 mg of the
desired title lactol.

BnO
Bno\\‘

OBn

25
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20 A m xture of Part A stannane (2.66 g, 3 mol ), p nethylthiobenzyl
chloride (1.04 ng, 6.0 mol ), and tetrakis(triphenyl phosphine)pal |l adi um
(100 my, Ox(9etatls) was refluxed under Ar in THE (5 nli)pdDUSORB7IAT. After
removal of THE with a rotary evaporator, the residue was 25 chronat ogr aphed

g e s et e e
etra-0-benzyl ether, followe 0 etra- zyl et her
cont ai ni ng Ph§PRtaiging \mrﬁlhﬁé?gcﬁ#&ﬁ@/? 152 %BHC?"a?-IQN "' 40H

CH 5 1 M BC13LghR&1R {sG 1¢1 of ,mol]) 292 m3 Ul €4 ;3 - §t2crn (mst 5,t0.6stirred
-78 solution of Part B tetrabenz et her (295 under Ar in

CH2C12 (0.25 FpL) - Afdfghensd Fﬁrntx%ﬁ ‘iﬁic?"awéﬁygg%"?fiﬁﬂé’é{té&‘dtlﬁémi‘eacu on
was conpl ese, 0301m05f ?salt Clﬁzé‘daz/ Rabhedotd @0fd sy Ainbted WHAHVAGH wer e

added. The vol ced_b | f n tary evaporat oc nd 10 nL
of MeOH addedWEZEF uéFgﬁBth?§Y%$3|éggaghegag#gé é”&%ﬂ f%@ wer e

r enoved undeﬁzcraanmmrﬂilae desed uevara g8k onand ganmeat rekedi | i ca gel using
2% MeCHY 0'*201%115:8:“%{&%%}&4%”2%9 icd E@eld%' thed: i%&mﬁ%t@%c' n 90% purity.

This materi al reverse phase preparative HPLC to
yield 104 nyyéelded 26hag @ésﬁﬁéarwﬁcréied@hem&c retEcesAder me: 6. 69
mn, Zorbay C 18 4.6x75mm 20 colum, 2.5 nmL/mn, detection at 220nM 8 mn
gradient 0- 100% B hold 3 min at 100% B. Sol vent A 10% MeOH H20 + 0.2 %
H3P04. Solvent B: 90% MeOH H20 + 0.2 % H3P04.

15 To a PhMe solution (1.1 mL) of Part B phenol (133
mg, 0.22 mmol) under Ar was added 60% NaH (11 mg, 0.27
mmol). After 10 min, 4-methylbenzyl bromide (46 mg, 0.25
mmol) was added as a solid to the blue solution which was
then heated at 80° for 3.5 hr until complete by tlc

20 analysis. After cooling followed by addition of aqueous
NH,Cl, the reaction was diluted with EtOAc. The organic
layer was washed successively with H;0 and brine, dried
over MgS0O,;, and concentrated. Chromatography on silica
gel with 5:1 hexane/EtOAc yielded 71 mg of the desired

25 title tetra-O-benzylglucoside.
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1H NMR (400 MHz, CD30D) 8 7.27 (s, 1H), 7.25 (d , 2H, 25 J=2Hz), 7.15 (m

5H), 4.09 (d,

1H, J= 8.8 Hz), 3.92 (s, 2H), 3.86 (d, 1H J=12 Hz),

3. 68

(dd, 1H JwbdinRadt)., 3.4 (m 4H), 2.43 (s, 3H). Anal Gabokl/S¥e20H2406S
LC-MS (MH 375; found 375 30 65 WD 01/27128 PCT/USOQ 27187 Exanple 5 HO

"/OHDOH A SnOOOHOH BnO'" "'/OBn 5 OBn To a stirred
suspensi on of 60% NaH (180 ng, 4.5 mml) in THE (7 nmL) under Ar was added
(350 10 L, 3 nmol). After stirrjnag for 15 mn, the reaction

O OH HON' "'

2- br onophenol

was cooled to -78 and 1.4 Mt -BuLi/ hex
dropwi se. After 10 mn, the solution
stirred -78 solution of 2,3, 4, 6-

3.0 15 mmol)

addition of sat. NH4Cl/H20 and t

of Et QAc was

brine, dried over MgSM, and concen

etg.a ‘
in THE (5 nlL). TheOre¥ctifon

added. The organic

at ed. Chronmat ography on 20 si

with 3:1 hexane/ Et OAc yi el ded 390 g of—the—destred title | actol.

5

10

15

20

25

Subsequent hydrogenolysis of Part C tetra-O-benzyl
glucoside over Pd/C in MeOH under 1 atmos H; yielded the
final title product which was purified by preparative
HPLC using a C18 reverse phase column a 45-90% MeOH/H,O
gradient over 10 min to elute the desired B-C-glucoside

(2 mg).

HPLC retention time: 6.754 min, 100% pure, YMC S3 ODS
4.6x50mm, 2.5 mL/min, detection at 220nM; 8 min gradient
0-100% B hold 5 min at 100% B. Solvent A: 10% MeOH/H,0 +
0.2 % H3POs. Solvent B: 90% MeOH/H,0 + 0.2 $ H3PO,.

'H NMR (500 MHz, CD;OD) & 7.15 (dd, 1H, J = 1.1, 7.7 Hz),
7.07 (d, 2H, J= 8.3 Hz), 7.02 (d, 2H, J=8.3 Hz), 6.96
(dd, 1H, J=1.2, 7.7 Hz), 6.77 (t, 1H, J= 7.7 Hz), 4.44
(d, 1H, J= 8.8 Hz), 3.89 (s, 2H), 3.87 (d, 1H, J=2.2 Hz),
3.75 (dd, 1H, J=4.9, 12.1), 3.49-3.41 (m, 4H), 2.26 (s,
3H).

Anal Calcd for CzgHz40s LC-MS [M+H] 361; found 361.
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.'4§ﬁed to warmto 20 whereupon 200 niL
s washed successively with H20 and
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OH BnO% "'"4/0Bn OBn 25 66 WD 01/27128 PCT/US00/ 27187 To a stirred 3:1
m xture of MeCN CH2Cl2 (4 nL) containing Part A lactol (390 ng, 0.62 nmol)
at -30 was wedgend2sct 3SiH (197 L, 1.23 mmol) and BF3Et 20 pCBUSMN20882 ol ).
After 1 hr the reaction was quenched by addition 5 of 1 nL of sat. K2CO03,
warmed to 20 and diluted wth 100 mExEnGPe.6 The organic | ayer was washed
successively with H2O and brine, dried over MJS4, and concentrat ed.

Chr omat ogr aphy on silica gel with 3:1 hexane/ Et QA yi el ded 269 ng of
desired title phenolic C-glucoside. 10 C. M 1~ Bn0O O OH BnO~%
~'//0Bn 0Bn 15 To a Ph Me solution (1. Part B phenol (139 ny,
0.22 mmol ) under Ar was added 60% NaH 0 727 mol). After 10 mn,

4- et hyl benzyl brom de (46 ngy, 0.&25 o M was added as a solid to the blue
sol ution which was then heat e at]y80ffor 3.5 hr until conplete by tlc 20
anal ysis. After cooling followeqgeadgylion of agueous NHAC, the
reaction was diluted with Et OAc. Thed.organic |ayer was washed successively
with H20 and brine, dried over MySO4i and concentrated. Chronatography on
silica gel with 5:1 hexane/ Et OAC yirerded 71 g of the desired

5 A. p-Chloromethylacetophenone

To a stirred solution of p-chloromethylbenzoyl chloride
(390 mg, 2.06 mmol) in 8 mL THF at -20° under Ar was
added tributylphosphine (406 mg, 2.29 mMol). After
stirring the resulting yellow solution for 20 min at -20°

10 - -15°, 0.7 mL of 3M methyl magnesium bromide in ether
(2.1 mmol) was added in one portion to generate a red
solution which subsequently became orange over a 10 min
period. The reaction was quenched by addition of 1N aq.
HCl. After dilution with H;0, the mixture was extracted

15 3x with EtOAc, washed with Hz;0 prior to drying over
Na,SO;. The residue obtained after removal of volatiles
was chromatographed on silica gel using 5% EtOAc/hexane
to elute 171 mg (50%) of p-chloromethylacetophenone.

20 B.

A mixture of the stannane described in Exzample 3
25 Part C (300 mg, 0.33 mmol), p- chloromethylacetophenone
(114 mg, 0.66 mmol), and Pd(PPh3)s (20 mg, 0.09 mmol),
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25 title tetra-0-benzyl glucoside. 67 WD 01/27128 PCT/LJS00/27187 D. HO O
HOW"//OH ON OH 5 Subsequent hydrogenol ysis of Part C tetra-0-benzyl

gl ucosi de woem2Pd8C in MeOH under 1 atnpos H2 yi el ded thepcfigiahmgit! e
product which was purified by preparative HPLC using a Cl8 reverse phase
col um a 45- 9084i=DY1HAG sphit neli @nideoVaB01RAg i 0. 6 nﬁldlt)e Kbeodqgisr ed

- C- 754 , 100% p YMC S3
cos 4 oxsamys72 %5 o P et AFEH 22" 3h0 hpags 4% 15, Birotp- S ribose &

hold 5 nin atfapds Br. SOAvﬁtﬁr memojsa% o OEH FI2@i th 16 ®htAryh HIP04. SOI vent B:

90% MeOH/ H20 & Yod3P i\JM% 0 %p 1 Sg =
11077 vé}’&ad gﬁ%‘% Q‘ &%’E‘a %e%zggig %"'6 (dd,
1H, J=1. 2 7 ysing 20617?0(10 hHleis%n EROpg) to ek e (Fhed degbred = ;3 8 Hz),
3.89 (s, 2H),texfdbendyllbchdr2(270Hmg, 78875 (dd, 1H, J=4.9, 12.1

3.49-3 ( .41 |(_i)rn 4H), 2. 56 (s, r3$—|) Anal Cal cd for C20H2406 LC- MBS [ MFHL 361;
found 361. 25 68 WD 01/27128 PCT/US00/ 27157 Exanple 6 0 HO -414 O HO'
~"COH OH 5 A p-Ghloronet hyl acet ophenone

10

A solution of Part B tetrabenzyl ether (60 mg, 0.08
mmol) in CHzCl; (5 mL) under Ar was cooled to -78° prior
to the addition of 0.8 mL of 1 M BCl; in CHCl,. After

15 stirring for 1 hr at. -78°, a second 0.8 mL portion of 1
M BCl; was added to the stirred reaction. After a second
hour, 0.5 mL of PhMe was added followed by dropwise
addition of 0.5 mL of MeOH. The volafiles were removed
using a rotary evaporator; the process repeated after

20 addition of 3 mL of a 2:1 mixture of CH,Cl,/MeOH.

Chromatography of the resulting residue on silica gel
eluting with 5% MeOH/EtOAc yielded 20 mg of tetraol final
product in 67% yield.

25 HPLC retention time: 2.35 min, 100% pure, YMC S3 ODS
4.6x50mm, 2.5 mL/min, detection at 220nM; 4 min gradient
0-100% B hold 4 min at 100% B. Solvent A: 10% MeOH/H,O +
0.2 % H3PO,. Solvent B: 90% MeOH/H,O + 0.2 % H3zPOg4.
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To a stirred solution of p-chloronethyl benzoyl chloride (390 ng, 2.06
nmmol) in 8 nL THE at -20 under Ar was added tri butyl phosphi ne (406 ng,
2.29 mvbl ) wadt/a2s stirring the resulting yell ow sol uti oPCT/G$00208N n at - 20
10 - -15, 0.7 nL of 3M nethyl magnesiumbromde in ether (2.1 mol) was

added in one h@rﬁumwm ﬂﬁﬁﬁr@éﬁw :regl 799 ud, ozﬂmﬁmv&ubsqqgﬁntly became
orange over a_10 nin he reaction was_guenched b ition of 1N
aq. HCl. Aftef)di¥ut3d oﬁifv\nlﬁh Hﬁoogt% At ufel 3&?@)&’9&0%& S1%dgx with
Et CAc, washediwj} h3He® @id,onnh 9 8r35-+wL 48vem, BBRSM. ssThe,r 8a) due obt ai ned
after renoval of volatiles was chromatographed on silica gel using 5%

Et CAc/ hexane to elute 171 ng (50% of p-chloronethyl acetophenone. 20 B. 0
(235820 B?:Qzé'ol?'c—&qﬁﬁg(sgBmmzl,moUsom)e: Ica‘ 2nbe3$t?4mme idasari bed. 2 n Exarrgl 263
ar t ng A y o P- r t Qy t 14 ny, O.
mmol ), and Pd?%ﬁh%) 41%%%,2)967091%£qu) ,%5-59 %% %%7 zseﬁc% USOQl 27187
tri phenyl phospbiag P&ige 711180 68,10.85 mmale.6 K2COB (75 ng, 0.55 mmol) was
heated at 70 under Ar in THE (0.3 m) for 16 hr. After rermoval of THE with
a rotary evaporator, the residue was chromat ographed on silica gel 5 using

20:1 to 10: 1 heaineakedyfon 62dkaRecLEHSS d@EHNHL) :1t 8PP aberfaundst 38P-2170 ny,
70%. C. 9 HO O HOW"//OH

Example 7

15 _
A stirred solution of the final product of Example 6

(15 mg, 0.04 mmol) in 5 mL of EtOH was cooled to -20°
whereupon NaBH; (5 mg, 0.13 mmol) was added. After 20
min being complete by tlc analysis, the reaction was

20 quenched with a few drops of saturated ag. NH,Cl. After
removal of the volatiles, the residue was chromatographed
on silica gel. Elution with 5% MeOH/EtOAc yielded 10 mg
(67%) of the desired product.

25 HPILC retention time: 5.2 min, 100% pure, YMC S3 ODS
4.6x50mm, 2.5 mL/min, detection at 220nM; 8 min gradient
0-100% B hold 5 min at 100% B. Solvent A: 10% MeOH/H0 +
0.2 % H3PO;. Solvent B: 90% MeOH/H0 + 0.2 % H3PO,.
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OH 10 A solution of Part B tetrabenzyl ether (60 ng, 0.08 mml) in CH2Cl12
(5 nml) under Ar was cooled to -78 prior to the addition of 0.8 nL of 1 M

BC13 in CRidgdiAfter 15 stirring for 1 hr at. -78, a see@figadhrékrL portion
of 1 M BC13 was added to the stirred reaction. After a second hour, 0.5

mL of PhNE 0 ohl[{gmeeo%)drgpw $€.7 aﬁd (Enl Og{"ﬁf %,Of MeOH. The
vol atil es vvere rem) ust ng Yot ary’‘évapor ato é proce r epeat ed
after 20 add|2ﬁ00n70106’7-rﬂl_1 dfm,alml 1 Xt utey dH)CHZOD2/ MOHLH) ,Cir.®dat ogr aphy

of the resultlng Si 0, i hiyga ti 240 yi el ded
20 nmg of tet r(aél ?ana?iu@apr(rc%l Ucft hgh g §/8 fg*d 151125""'3"5?& {\%% On%l me: 2.35
mn, 100% pule40Yig SHIODS 4. 6x50mm 2 5 mL/ min, det ection at 220nM 4 m n

%gghentSo venfpéwaggg %EWHZQ‘O@E)%OO ﬁ%—%?l ﬁat 7 1%%%%1 5 ”

PCT/ USOQ 271829.8H NeAR 502 9ViEz, 1@@3@0)12&377. 8266, 23-97,782'2,7.34 (m

5H) , 713(d,71?|)-7|_é)9-; 1 4.93 €S, 3.85 (d, 1H), 3.68 (dd,
1H), 3.35 e? m ﬁ 21505 2. zéH)Q 5§1 NI\/R (500 MHz, CD30D): 5 200. 3,
148.8, 141.4, 141.2, 136.3, 130 2, 129.7, 129.6, 129.3, 127.0, 83.6, 82.2,

79.8, 76.4, Bhad, Cﬁfcé £2 czlfaz%@s (icAM@l (@aﬂmﬁ)for39@2tH24=Q§naC-Mz {IM-NHA+)
390. 2; f%nd 390.2 10 Exanple HO O HOW "/ OOH

A. 5-Bromo-2-methylbenzoic Acid

A mixture of o-toluic acid (28g, 206mmol), iron

15 powder (0.74g, 13mmol), and Br; (42g, 260 mmol} were
stirred at 0° for 2 hr. At this point the reaction,
which had proceeded ~40%, was diluted with 25 mL of CH,Cl,
to facilitate stirring. The reaction was then heated at
45° for 16 hr to drive to completion. Upon cooling, the

20 reaction was diluted with CH,Cl,;, washed 2x with 10%
NaHS03, 1x with brine prior to drying over NayS0,. After
removal of the volatiles, the residue comprising a 2:1
mixture of 5-bromo to 3-bromotoluic acid was
recrystallized from 95% EtOH to yield 14.4g of S5-bromo-2-

25 methylbenzoic acid.

B. 5-Bromo-2-methyl-4’methoxybenzophenone

To a stirred suspension of 5-bromo-2-methylbenzoic
acid (1.29 g, 6 mmol) in 12 mL of CH;Cl; containing oxalyl
30 chloride (8 mmol) was added 2 drops of DMF. Once the
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A stirred solution of the final product of Example 6 (15 ng, 0.04 mmol) in
5 n of EtOH was cooled to -20 whereupon NaBH4 (5 ng, 0.13 mml) was' '
added. Aftegodfhn® n being conplete by tic analysis, thepcrasiizon7was 20
guenched with a few drops of saturated aqg. NH4Cl. After renoval of the

\I\//gloa_t& :Eltgs& theﬁlgegbdgeem&;&pm; gﬁ&aéwébd ,Ofthei kegatOsl wald ution with 5%
c yielde of the Si pro uct. 25 HPLC retention
time: 5.2 mn?® 65@‘%@% *‘gﬁ\?ﬁ SO 5 </ aﬁtjf‘?ﬁ 1S1§& &ction at

%%%Mmg T n gmdrgnevalﬁbﬁaﬁﬁ% B MtdrSdmsmlazu.ngOOh@ Borgid \Getpiromo-26% .
Vo b1 27155 PEEERKIEFBqyD U o gogg pﬁzaﬁﬂggg&)&ez #i?%ggnsz_ 511 5IH)
7.16 (d, 2H) mixtwpge7was goplepHfto 4 7erier tpHpddinggagipole)(0.3. 94 (s,

oH), 3.86 (dd. 8
136, NVR (500 I\?Hz%me%g) %if@vedlﬁg A@Cﬁs (:1 ?_‘4 (M2 4@019), 1%%9( gg i;‘)g g

129.5 129.2, rfzetqzonaz@sﬂber 8@1‘?‘1“82'59 ‘30° 7PVET 3‘6 4, was Stigxesd Te5 5’ o5 5
Anal Cal cd f0r1503¥FB§Q§rL&|\§e(thNHé+x)uth 90 B2, fsuhsbqtﬁé}ﬁzliy, theExanpl e 8

o1 U oo regnes0h R Y5 WA SFBO0EE ek oL v of
(42g, 260 lnm)Ia)llvvsohdstwe:reaclmtso@utmon2 Hl?he Anxthrs W rﬂxttr@@tﬁéact i on,
3x with EtOAc. The combined organic extracts were washed
1x with 1N HCl, H;0, aqg NaHCO;, and brine prior to drying
over Na,SO4. After removal of the volatiles, the

resulting tan solid was recrystallized from 95% EtOH to

15 vyield 1.6g of 5-bromo-2-methyl-4’-methoxybenzophenone.

C. 5-Bromo-2-methyl-4’-methoxydiphenylmethane
A solution of Et3SiH (2.5 mL, 15.5 mmol), BF3*Et;0
(1.3 mL, 10 mmol), and 5-bromo-2-methyl-4’-
20 methoxybenzophenone (1.6g, 5.25 mmol) in 11 mL of a 1:4
mixture CH,Cl,/MeCN was stirred overnight at 20°. Since

by HPLC 5% of starting ketone remained, the solution was
heated to 40° for 1 hr prior to quenching with 10% NaOH.
After dilution with Hz0, the reaction was extracted 3x
25 with EtOAc. The combined organic layers were washed 2x
with H,O and once with brine before drying over NazSO,.
After removal of the volatiles, the residue was
chromatographed on silica gel using hexane to elute 5-
bromo-2-methyl-4’ -methoxydiphenylmethane as a colorless
30 oil (1.4g, 95%)
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whi ch had proceeded -40% was diluted with 25 nL of CH2Cl2 to facilitate
stirring. The reaction was then heated at 45 for 16 hr to drive to

conpl eti onwolpenzgool i ng, the 20 reaction was dil uted Wddiydphikd?, washed
2x with 10% NaHSG3r | x with brine prior to drying over Na2S04. After
removal of the vobatiles, the residue conprising a 2:1 mxture of 5-brono
to 3-bronotoluic acid was recrystallized from95% EtOH to yield 14.4g of
5- bronp-2- 25 net hyl benzoi ¢ acid. B. 5-Brono- 2-g&tfyl - 4'

met hoxybenzophenone To a stirred suspensiole ¢
acid (1.29 g, 6 mol) in 12 nL of CH2({

nmol ) was added 2 drops of DW. PR
vi gorous evol ution of gas cedwed,

=Ming oxalyl 30 chloride (8
2 WD 01/27128 PCT/ USOQ 27187
oRaction was stirred 6 hr prior to
renoval of the volatiles usi NG g3y J evaporator. After dissolving the
crude 5-brono-2- nethyl benzoyl Thi okj Ph 15 M of CS2, the stirred 5
m xture was cooled to 4 prior to ad‘a?'hg anisole (0.7 g, 6.6 mml) foll owed
by Aida (1.7 g, 12 mol). The__reaction, after warmng to 20 over 1 hr, was
stirred fﬁr 15 hr prior to quenching with IN HCl. Subsequently, the
suspensi ol was di Fatadshi¥¥ebo 78 peO1bher f Bagd Gnbrbramo-s2+4 sol i ds were
in solution. mEteylAt et NGy HheAdiREthave Wd.13lgL OACs Jher canpined organic
extracts were vvayh d JF Wi t ﬁ{} Hgl, H%%e, \;24 NaECCBi 5and b)riq‘%—,grior to
drying over %?%Og?yA %’ér‘"} X B ¢ Q/Cﬂ(lé’tﬂ“’lléi Ot Remk )1 %t-i8ndf t an
sol i d was reerpstal bhzrskdnom A5%Et §Hht0 2 B 4icekdetab8-9nzy1-p-
5- br ono- 2- me%)nh h 4' - met hoxybenzophenagne. . '
5- Br onmo- 2- methgr-ugC1 3e Ry il (#80my LBt Haee Ansd ol 8f BHEF magsiadden 5 ni,
15.5 mmol1p, B3kt 20mikl. 3rid ,sclQtaBR! Yas Atk - goR- 2- HEtdwy |-~ 20
met hoxybenzophenong, ( 4. 8%n i3 TPk e bihekhs Ty Ofded! 4 aster

warming to 20°, the reaction was diluted 2 fold with H,0

prior to 3 extractions with EtOAc. The combined EtOAc

fractions were washed with brine and dried over NazS0,.

15 After concentration using a rotary evaporator, 1.1 g of
the desired title lactol was obtained as a colorless

syrup that was carried forward without further

purification.

20 E.

To a stirred -30° solution of Part D lactol (l.1qg,
25 1.47 mmol) in 10 mL of MeCN was added iPr;SiH (0.7g, 4.5
mmol) followed by BF;+Et,0 (0.38g, 2.6 mmol). After 3 hr

at ~40° - -30°, the reaction was complete by tlc showed.
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m xture CH2C12/ MeCN was stirred overnight at 20. Since by HPLC 5% of
starting ketone renmained, the solution was heated to 40 for 1 hr prior to
quenchi ng wyblpy3Q% NaOH.  After dilution with H20, the reatusw27Isds
extracted 3x 25 with Et OAc. The conbi ned organic | ayers were washed 2x

wi th H20 and ®aterated bqi riecbefwxse addedngnd vidre NadPedsionf $teirmreriaval of
the volatiles, t si A 0geleUsing hexane
to elute 5- brhomg%érsret on%%ﬁ@[ﬁeﬁgt n?dgg%a cg orless 30 oil
(1.4g, 95% - TRmbingd @MMQQaI?@IﬁUMZWMACDethWSBh@rQ OH BnO'’
"1/013n  OBn Jalfed with r@PmJB d%%atw& Qa 58] ! aGdSCQﬁeaptzated

met hyl - 4' - net hoxydi phenyl net hane (0.43g, 1. 2> mol nL_of dry THE
under Ar wds A6dBg Er§®€i‘§é %’a@%t% ‘1°8”lﬂldnlBaL9 ?f‘l Ehe%'%?é" After 2 hr,

2,3, 4dg BEtBay@ﬂQSQZH Yrib. D@lirvnalcagiapey (dh &8dicd. GeImmith i10s3 nL of THE
was added 10 qver on. was, stirre 8 prior to
quenchi ng wi t fFt Qéf’zpﬁi‘%’?je a%l ﬁil&fnpﬁ}?’érm%ﬁﬁﬁﬁa ??)lé?f'eq ﬁ’g F’glgct i on was
di luted 2 fol diesiirbdHBéxa pt+anyligdudogkde at.iSdg3 .wi th Et OAc. The conbi ned

Et OAc fractions were washed with brine and dried over Na2SO4. 15 After
concentration using a rotary evaporator, 1.1 g of the desired title |actol

was obtail@d as a €elorless syrup that was carried forward w thout further
purification.

A solution of Part E tetra-O-benzyl C-glucoside (515
15 mg, 0.7 mmol) in EtOAc (10 mL) containing 10% Pd(OH)2/C
(80 mg) was stirred overnight under 1 atmos. H;. After
HPLC showed the reaction to be complete, the catalyst was
filtered and the solvent removed using a rotary
evaporator to obtain a white glassy solid that was
20 further purified by preparative HPLC using a Cis reverse
phase column to obtain 220 mg of the desired beta C-

glucoside as a colorless syrup.

HPLC retention time: 6.43 min, 100% pure, YMC S5 C-18

25 4.6x%x50mm column, 2.5 mL/min, detection at 220nM; 8 min
gradient 0-100% B hold 5 min at 100% B. Solvent A: 10%
MeOH/H,O + 0.2 % H3PO4. Solvent B: 90% MeOH/H0 + 0.2 %
H3PO,.

30 H NMR (500 MHz, CDsOD) 8§ 7.20 (s, 1H), 7.18 (d, 1H,
J=7Hz), 7.11 (d, 1H, J=7Hz), 6.89 (ABg, 4H), 4.07 (d, 1H,
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20 E.. O Me/ 1 BnOO BnO' "''/OBn OBn To a stirred -30 solution of
‘Part D lactol (1.1g, 25 1.47 mmol) in 10 nL of MeCN was added |P‘;r138|H 20
0.7q9, 4. mimtids f ol | owed by BF3Et 20 (0.38g, 2.6 nmol). r at -

(079, &, Swovmmts 1 S lint

-30, the reaction was conplete by tlc showed. - 74

PCT/ USCO' 271891zt usabed (84. 292,043 ghagnadgegd and, o t}g sygpengi stirred 1
H2O anz Et Cﬁc. aiiF'he Cbﬂgl 2 €§

hr at 20 prio o_diluting with éd organic |ayers
from3 Et %Ac @é’rf} i'o%s;4 &t o0 videhdi) wi 2hl®r {sve 3Hiri ed over Na2SO4, and
concentrated 5 using a rotary evaporator to yield 1/ﬁ g of aI Ilggt yeI:ow
syrup. Chromgg hy Qn silica gel with 10% EtOAc/hexane el uted nonpol ar
i?lrpurities folﬁ?m ‘ﬁx?% ez, deRi19R8d3need- & drdA-GruddBi de 137 BUg). 10 F. Owe
Me HO O 150" 133001 16M, 6, spdoitd,on 30f. sPalibg Bt etya-O g%)ng;"caé?(g' ucoside (515

. {

15 ng, 0.7 mpy ) ig E (10 ni). cont ai ni ng. 10% Pd( 0 ng) was
sti ?!rged over ni g‘%?t’ 3:%%!06\5161 L2 >5APt eP2- $4PLIC-Showed the reaction to be
conplete, the catalyst was filtered and the sol vent r](cam)Vﬁd usi ngffa (rjo';)ary
evaporat or t t al |t | assy. sl i.d that_was, 20 rther purifie y
pr egar ative %@ %é?ﬁg ﬁgﬁlcg‘?’égéﬁécewpt{g]sﬁcé?%"t"d‘doﬁgérn 220 ng of the
desired beta C

10 Example 9

A. 5-Bromo-2-methyl-4’-hydroxydiphenylmethane
To a stirred -78° 10 mL CH;Cl; solution of 5-bromo-2-
methyl-4’-methoxydiphenylmethane (1.0g, 3.4 mmol) (See

15 Example 8, Part C for preparation) was added 4.12 mL of a
1M BBrs3/ CHzCl,;. After 2 hr, the reaction was maintained
at -40° for 20 hr whereupon HPLC indicated no starting
ether remained. The reaction was quenched with ag. NaOH,
extracted 3x with CH;Cl,;, washed with brine prior to

20 drying over Na,SO,. After removal of the volatiles, 0.84g
of 5-bromo-2-methyl-4’-hydroxydiphenylmethane was
obtained as a syrup which was used without further
purification.

25 B. 5-Bromo-2-methyl-4’benzyloxydiphenylmethane

A 10 mL DMF solution containing Part A 5-bromo-2-
methyl=-4’-hydroxydiphenylmethane (735 mg, 2.65 mmol),
benzyl bromide (548 mg, 3.2 mmol), and K2Co3z (732 mg, 5.3
mmol) was stirred overnight. The reaction was then

30 heated at 60° for 6 hr to drive the conversion from 80%

- 76 -



gl ucoside as a colorless syrup. HPLC retention tine: 6.43 mn, 100% pure,
YMC S5 C-18 25 4.6x50mm colum, 2.5 nL/mn, detection at 220nM 8 mn
gradi ent O-w@efamrshold 5 min at 100% B. Sol vent A: 10% héfkda2ds+ 0.2 %
H3P04. Sol vent B: 90% MeOH/ H20 + 0.2 % H3P04 . 30 1H NMR (500 MHz, CD30D)

8 7.20 (s, lHko, 160%8 (ﬂhteerdn&EZbR)wltTh mo(duhelfiea&ibla)waé 89 (ABq, 4H) ,

4.07 (d, 1H, - 01/@@_7}12% PCT/IJ OO’27 7 J= 9%1 & , 3.87
(m 1H), 3. 7oeC‘§ra§T=5‘ §OAGy) T %6"‘(‘&‘}0 ayfrfe ?§e 3H) 13C
NVR (125 MHz, w@@ﬁ@ﬁ))wﬁttiﬁ&OBandmfne b&aos tc13d?ry4i,ng ove33Na;S0L31The 130. 8,
130. 6, 126.9, 1147 83.5,.82.1 55.6, 59.6, 19.5.
Aol Cal ed T oFSESaBBpoRE TR ﬁ@li’ﬂ’?u‘g‘?g%"a’f 6‘%58%‘5%’“‘%‘? anple 9 OCHF2 Me
HO O HO "S5"/ chiHom&kbgraphad onps2lhea gal MsipngdddxEehisidheranet hane To a
stirred -78 1Q | I HyiRg2= net hyl

-4' - met hoxydi %enyﬁr?éigh%a}\?(% bEbmg 2Al:““lrférr‘:rn ™) -éee 15 Exanple 8, Part C for
prepar ati on) §Z&HEW¥P@YH‘E‘82*‘E‘%€ AN BEOIPTERPTIN T Ut er 2 hr, the
reaction was naintained at -40 for 20 hr whereupon HPLC indicated no
starting ether repumined. The reaction was quenched with aq. NaOCH,
extracted 3x with EH2C12, washed with brine prior to 20 drying over Na2SO4.
After renoval of the volatiles, 0.84g of OBn

5- br ono- 2- net hyl - 4" - hydr oxydi phenyl nmet hane Meag” \pbt ai ned as a syrup which
was used without further purification.

10 OBn

To a stirred -78° solution of Part B 5-bromo-2-

methyl-4'-benzyloxydiphenylmethaﬁe (0.43g, 1.2 mmol) in 7

15 mL of dry THF under Ar was added 0.68 mL of 1.9 M n-Buli
in hexane dropwise. After 30 min, 2,3,4,6-tetra-0-
benzyl-p-D-glucolactone (0.7g, 1.3 mmol) in 3 mL of THF
was added over 1 min. The solution was stirred for 0.75
hr at -78° prior to quenching with saturated ag. NH4Cl.

20 After warming to 20°, the reaction was diluted 2 fold
with H,0 prior to 3 extractions with EtOAc. The combined
EtOAc fractions were washed with brine and dried over
Na,SO,;. After concentration using a rotary evaporator,
0.96 g of the desired title lactol was obtained as a

25 colorless syrup that was carried forward without further

purification.
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25 B. 5-Bronp-2-nethyl-4" benzyl oxydi phenyl net hane A 10 nL DVF sol ution
contai ning Part A 5- bronD 2- met hyl -4' - hydr oxydi phenyl net hane (735 ng, 2.65
mol ), bewopyhraeopn de (548 ng, 3.2 mmol), and K2Co3 ( 73s1kenSnsgy nmol)
was stirred overnight. The reaction was then 30 heated at 60 for 6 hr to
drive the conversiban from 80% -76 WO 01/27128 PCT/ US00/ 27187 to 100%
After dilution with H20, the reaction was extra %ﬁd 3x with EtOAc. The
conbi ned Et CAc | ayers were washed with H2Q ape¢ ne prior to drying over
Na2SO4. The residue, after solvent renmpyal® &r vacuum was 5

chr omat ogr aphed on silica gel using 3% i
5- brono- 2- net hyl -4' - benzyl oxydi pheRyl

To a stirred -78 solution of Part B

4 thane (0.43g, 1.2 mmol) in 7 15 nL
| "1.9 Mn-BuLi in hexane dropwi se.
After 30 mn, 2,3,4,6-tetra-0O benzy =1 3- D-gl ucol actone (0.7g, 1.3 nml) in
3 nL of THE was added over 1 s stirred for 0.75 hr at
-78 prior sto quengpi agsﬂffb&alw"ats‘aﬂu@gon Nt elre2@ 20EELT o 20

the reaction _was dlluted 2 fold lor to 3 extrac
Et OAc. The comfihBRClE Enc19 r"&cﬂfO%CNeV%Svml\ﬁrbﬁlfbr(Q}é7md2dB| ed over

Na2SO4. Aftermmncesauawe@rbyxaamagaazd qroamg, eYapHn¥10r., 2@t § pf the
desired titl ea a%bel ma:?opbts%trher%tea ag. K:CO3 was added and the
suspension stirred 1 hr at 20° prior to diluting with H,0

10 and EtORc. The combined organic layers from 3 EtOAc

5- brono-2- nethyl -4'-benzyl oxygi% :
of dry THE under Ar was added 8

extractions were washed with brine, dried over Na,S804, and
concentrated using a rotary evaporator to yield 1.2 g of
a light yellow syrup. Chromatography on silica gel with
9% EtOAc/hexane eluted nonpolar impurities; 10%

15 EtOAc/hexane eluted the desired beta C-arylglucoside
(0.269).

20

A solution of Part D penta-O-benzyl C-glucoside (255
mg, 0.31 mmol) in EtOAc (10 mlL) containing 10% Pd(OH),/C
(65 mg) was stirred 24 hr under 1 atmos. H,. After HPLC
25 showed the reaction to be complete, the catalyst was
filtered and the solvent removed using a rotary
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25 colorless syrup that was carried forward without further purification.
77 WD 01/27128 PCT/US00/27187 D. OBh Me / 1 BnOO BnO" "~/OBn OBn 5
To a stirregoof®Pnmol ution of Part C lactol (0.96g, 1.l16ranosmw/27710 ni of
MeCN was added i Pr3SiH (0.37g, 2.3 mmol) followed by BF3 Et20 (0.2g, 1.4
mol ) . After _:éviaporator4ﬂo -obtiHin dabmgabech adpitE2@l8Bssypssalddiedhand t he
suspensi on stijJre I Lor _t PRIN with H2O 10 and Et OAc. The
combi ned orgaﬁ%@ Ségrﬁlﬁﬁ%ﬁngqﬁﬁéﬁé 8%£2¢%§§F?gﬂé were washed with brine,
dried over Na2SO4, and concentrated using a rotary evaporator to yield 1.2
g of a light yellew syrup. Chromatography on silica gel with 9%

Et CAc/ hexane el uted nonpolar inpurities; 10% 15 c/ hexane el uted the
desired beta Carylglucoside (0.26g). E. OH : HON' ""/OH OH 20 A
solution of Part D penta-O benzyl C-gl ¥55 ng, 0.31 mml) in EtOAc
(10 nL) containing 10% Pd(OH)2/C (65 ' irred 24 hr under 1 atnos.
H2. After HPLC 25 showed the reactign pe” conpl ete, the catal yst was
filtered and the sol vent reno#Wed Y¥SI a rotary

HOVY N “on

A threaded tube containing a magnetic stirrer, 4 mL
of iPrOH and Part E phenolic C-glucoside (80 mg, 0.16
mmol) was cooled to -78° whereupon 1.5 g of CHClF; was
added by condensing the gas. After adding 3 mL of 25%

10 ag. NaOH, the tube was sealed with a Teflon stopper and
heated to 70° for 2 hr. By HPLC reaction contained a 2:3
mixture of starting phenol to desired ether. (Efforts to
drive the conversion by prolonged reaction times were not
successful.) After cooling, sufficient 1N HCl was added

15 to bring the pH to 2 whereupon most'volatiles were
removed using a rotary evaporator; The residue, after
dissolution in 2:1 MeOH/H;O was purified by preparative
HPLC equipped with a YMC S5 Ci3 reverse phase column
(20x100 mm) employing a 10 min linear gradient with 45%-

20 90% ag MeOH at 20 mL/min to yield 40 mg of the desired

phenolic ether.

HPLC retention time: 6.6 min, 95% pure, YMC S5 C-18
4.6x50mm column, 2.5 mL/min, detection at 220nM; 8 min

25 gradient 0-100% B hold 5 min at 100% B. Solvent A: 10%
MeOH/H,0 + 0.2 % H3PO4. Solvent B: 90% MeOH/HO0 + 0.2 %
H3PO4.

4 NMR (400 MHz, CDsOD) & 7.22 (s, 1H), 7.20 (m, 1H), 7.12
30 (m, 1H), 7.06 (ABg, 4H), 6.73 (t, 1H, J=27Hz), 4.08 (4,
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-78 WO 01/ 27128 PCT/ US00/ 27187 evaporator to obtain 115ng of a white
"glassy solid that was used without further purification. F. OCHF2 M HO O
HOR' "' SQrbof7dd A threaded tube containing a nmagneti c pgirigkondinsr4

of"i PrOH and Part E phenolic Cglucoside (80 ng, 0.16 mol) was cooled to
- 78 wher euponsn}. S=gusf, @1@9F2ts\;vaan) adsvl@b by azondenssngs t (ri, gawn) Af ter

adding 3 nmL qf ,25% e tu vvas seal ed vmthaTeron st opper
and heat ed 3 % {%ﬁ? §“'hr4 H&’?C(?'e |on contained a 2:3 m xture of

starting phenol to desired et her (Efforts to drive the conversion by

pr ol onged reag:tl tinmes were n uccessf After £0ql,jn sufficient
I N HC1 was adcf:eaI 55155 ﬁ??hg‘:%ﬁb) €| 135 - % \/\,ﬂépeapoﬁ?mgt %\?él gl’l | es were
rege')/ed usi ng3a Bptmw zavenpmr at,onzs:ﬂne ngslzjuamabhesz.'ﬁ; salgytion in 2:1
Me H20 was prep iv P &qui,pp with a YMC S5 C18
reverse phas C ru %%ﬁjs ﬁ%Td;yI?r%g’ d Lllg §1n i near gradient with
45% 20 90% aq McOH at 20 rrL/mn to yield 40 ng of the desired phenolic
ether. HPLC pgtentipoqt c.5%1.0r08,n c%?s/ ra 1 YWog SO Sk 428 6X50Mm
colum, 2.5 nﬁ}' & %%tfeé?l EH“ 2 526 BBH' 4] gggradﬁ%ent &fbl'OO%B hold 5
mn at 100% B. Sol vent A 10% MeOH H20 + 0.2 % H3P04. Sol vent B: 90%

MeOH H201¢ 0.2 % H3P04 . 1H NMVR (460 16D30D) 8 7.22 (s, 1H) , 7.20 (m
1H) , 7.12 30 (m 1H), 7.06 (ABqg, ﬂﬂ)iﬂge_ﬂ, T3 (t,gdH J=27Hz), 4.09 (d, -79

A. 5-Bromo-2-methyl-4’-thiomethylbenzophenone
AlCl; (535 mg, 4 mmol) was added to a 4° stirred 5
mL CS; solution of crude 5-bromo-2-methylbenzoyl chloride

15 (466mg, 2 mmol) (for preparation see Example B, part B)
and thioanisole (270mg, 2.3 mmol). The reaction, after
warming to 20° over 1 hr, was stirred for 2 hr prior to
quenching with 1N HCl. Subsequently, the suspension was
diluted with 50 ml H,O and stirred until all solids were

20 in solution. The mixture was extracted 3x with EtOAc.
The combined organic extracts were washed 1x with 1N HCI1,
H,0, aq NaHCOi;, and brine prior to drying over Na,SO4.
After removal of the volatiles, the residue was
chromatographed on silica gel using 15% EtOAc/hexane to

25 elute 450mg of 5-bromo-2-methyl-4’-thiomethylbenzophenone
as a white solid.

B. 5-Bromo-2-methyl-4’-thiomethyldiphenylmethane
A solution of Et3SiH (0.45 mL, 2.85 mmol), BF;-Et;0
30 (0.3 mL, 2.4 mmol), and Part A S5-bromo-2-methyl-4’-
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i:1i' WD 01/27128 PCTJUSOQ 27187 1H, J=9Rz), 3.98 (s, 2H), 3.89 ( d, 1H),

3.68 (dd, 1H), 3.47-3.30 (m 4H), 2.17 (s, 3H). 13C NMR (100 M{z, CD30D) 8"

138.7, 138.woma372¥, 136.6, 5 130.3, 130.2, 130.1, 126. #CTAGBVA187117. 0,
82.7, 81.4, 79.0, 75.6, 71.1, 62.3, 49.0, 38.8, 18.6. Anal Calcd for
C21H24F206 LC-tVH drigtthivd perd 28phdrouned (438mg, 10. Hxangll)e 1403 S oV, HQ9O HOW-~

VIOH OH A 5 Br.gnd- - '- ' |b ALC13 535 , 4
nmol ) was addeﬂg'r ezgﬂeat:i%? QN m_cg% ﬁ{}%{)ﬁ){'ehon &(qe Aé "

5- br ono- 2- net m%@t‘ﬁ@ﬂl wéth o9 dNapy énGG%lu@qml):h(Hm. mhepar ati on see
Exanpl e 8, pafﬁeé@tlc%nQaEhéﬁE%Hé%@de3QZZQGE Etoat.M FRL) coffndfaction, after

warmng to, 20 over ;1 hr, was stirred f hr prior to quenching vmth I N
HC . Subse('?uerﬂrl%?nlf:héa¥ﬁ§§e‘l’%‘i%r‘r’a\ﬁa§d aﬁ‘l‘b’cfélj HePt andenge Mibhand stirred

until all hsol ikt neeberdfei dryiigiiovert. NIJED, I XEtde ﬁ!@@vﬁlthbﬁctﬁé 3x Wi th

Et CAc. The cq eqd organlic_extracts were xwth IN HC1, = H2O, aq
NaHCO3, and brrﬁé‘%&ﬂe& ed‘F‘;‘ﬁ’ﬁ{é‘ SoVae ﬁé °grRP¥‘SP PR i AHCh Gedhe

vol atil es, thesiegi 8&ecEnaAc/ldwamentogehpbe d I6mgs iolfi 5 abremo-tSSinethid%

Et OAc/ hexane t _ .

5- br ono- 2- et ﬁpl %ﬂﬁhﬁ&ﬁﬁgg’% r}lzng?o: ghone aas?oéto\%fef% ¥6lid. B.

5- Br ono- 2-18et hyl - 4' - t hi onret hyl di phenyl met hane A sol ution of Et3SiH (0.45

m., 2.85 nmmol), BFg-Et20 30 (0.3 nL, 2.4 mmol), and Part A
5- brono-2-nmet hyl -4' - 80 WD 01/27128 PCT/[lSOOIZZ&eEW

15 To a stirred -78° solution of Part B 5-bromo-2-
methyl-d'-thiomethyldiphenylmethane'(200mg, 0.65 mmol) in
10 mL of dry THF under Ar was added dropwise 0.42 ml of
1.8 M n-BuLi in hexane. After 2 hr, this solution was
transferred by cannula to a stirred -78° solution of

20 2,3,4,6-tetra-O-benzyl-p-D-glucolactone (0.88 g, 1.6
mmol) in 5 mL of THF. The solution was stirred for 2 hr
at —-78° before quenching with saturated ag. NHsCl. After
warming to 20°, the reaction was diluted 2 fold with Hz0
prior to 3 extractions with EtOAc. The combined EtOAc

25 fractions were washed with brine and dried over NazSO,.
After concentration using a rotary evaporator, 550mg of
the desired title lactol was obtained as a colorless
syrup that was carried forward without further
purification.

30
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t hi omet hyl benzophenone (450ng, 1.4 mol) in 3 nL of a 1:9 mxture

‘CH2C12/ MeCN was stirred overnight at 20. After quenching with 10% NaOH and

di lution Vﬁvbhnb’?@s the reaction was extracted 3x w th Bic¥gson/ e conbi ned

5 organic layers were washed 2x with H20 and once with brine before drying

over Na2SO4. Afterprenoval of the volatiles, the residue was

chromat ographed on silica gel using 5% Et QAc/ hexane to elute 416ngy of

5- br ono- 2- net hyl - 4' -t hi onet hyl di phenyl net ha #Me colorless oil. 10 C

SI\/E Me BnOO OH BnO" ~~~/OBn OBn 15 ToM™& red -78 solution of Part B
5-brono-2- nethyl -4'-thi onet hyl di phenyl 200mg, 0.65 mml) in 10 nL

of dry THE under Ar was added dropvm se =42 n of 1.8 Mn-BuLi in hexane.

After 2 hr, this solution waspnd™ 3 red by cannula to a stirred -78

sol ution of 20 2,3,4,6-tetra-ODb Q D- gl ucol actone (0.88 g, 1.6 mmol)

in 5 nL of THF. The sol uti on wlSO%St] é%F"for 2 hr at -78 before quenching

with saturated aq. NH4CL. After vvatom‘ng to 20, the reaction was diluted 2

fold with HO prior to 3 extr he conbi ned Et QAc 25

fractions re washed vvlth brln and dr| e ft

concentratéll\gn usi ﬁ% & % ary evg%or 35§¥ {Dan-\PQ(f C&:eg reg TPtle lactol

was obt ai ned As72 medldr lies$ msyotlmetmmasaaddadrué:chsflﬂr\&QF@ZV\N-hout further

purification.1§9 &Hol) followed by BF3*Et;0 (0.11 mL, 0.8 mmol). After
1.5 hr at -40° - -30°, when tlc showed the reaction to be

complete, saturated ag. K;CO; was added and the suspension

10 stirred 1 hr at 20° prior to diluting with H;O and EtOAc.

The combined organic layers from 3 EtOAc extractions were
washed with brine, dried over Na,S0O4, and concentrated
using a rotary evaporator. Chromatography of the residue
on silica gel using 9% EtOAc/hexane as eluant eluted

15 240mg of the desired beta C-arylglucoside.

20
A solution of Part D tetra-O-benzyl C-glucoside

(70mg, 0.1 mmol) in EtSH (1.5 mL) containing BF3-Et,;0
(0.24 mL, 2 mmol) was stirred at 20° for 2 hr. After 1
more hr following addition of an additional 0.12 mL of

25 BF;'Bt;0, the reaction was complete., The reaction was
quenched by slow addition of 0.4 mL of pyridine prior to
dilution with aq. NH4Cl. The combined organic layers from
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WO 01/27128 PCT/USOQ 27187 D. SMe Me O BnO BnO\" "//OBn OBn 5 To a
stirred -40 solution of Part Clactol (550ng, 0.72 mmol) in 6 nL of MCN
was added v 8@&7ibs(0.22 nL, 1.0 nmol) foll owed by BF3- Et e&v/iéhnatisil, 0.8
mmol). After 1.5 hr at -40 - -30, when tic showed the reaction to be

conpl ete, satar Etezdcaéktx!@'%ﬁ@%n\é/aﬁeﬁéi%r@adwﬁ.hﬁ ﬁﬂﬁ% HiQRglQyepirred 1 hr
at 20 prior tﬁ utlnﬁwth H20 . and E{f OAc. The c I ned or anlclayers
S

from 3 Et OAc ext7dét PBASCOHRTEPERALE eBsWQkf“tﬁqtﬁéy BV RROT HRAL - %2804 and
concentr at ed rasm!geawarsotpamifaeapbyqbwpar@ummmamﬂh fa the residue on

silica gel uant uted 15 240 f t he desired
beta C aryl gl Eggg?ge%hgég %gﬁﬂﬁle@%e%— @ff %_‘:%eogesgg % BStati on of
Part D tet?a- Eraticsgide @isueowhijbe J(Yhmg,lamlafrm )1yaphEtlSkia¢iom. ni)
containing BF3Et20 (0.24 niL, 2 nmmol) was stirred at 20 for 2 hr. After 1

nore hr following addition of an additional 0.12 nL of 25 BF3Et20O the
reaction was BBHpIEREENtHOR Eimet | e WS, §o&nRweRy XMCISSWCadBiti on of 0.4

L of pyridine. g£50mm todluthnl URL SrmWintilh, adetdE¥{dn ahe20aMbi BediOr gani ¢
layers from -824ient 0-100% B hold 4 min at 100% B. Solvent A: 10%
10 MeOH/H20 + 0.2 % H3PO4. Solvent B: 90% MeOH/H,0 + 0.2 %
H3PO4.

'H NMR (500 MHz, CD;OD) & 7.21-7.11 (m, 5H), 7.05 (d, 2H,
J=8.0 Hz), 4.08 (d, 1H, J=9.1 Hz), 3.98 (s, 2H), 3.87 (d,

15 1H, J=12.6 Hz), 3.68 (dd, 1H, J=5.2, 12.1 Hz), 3.49-3.30
(m, 4H), 2.41 (s, 3H).

3¢ NMR (125 MHz, CD30D) & 139.8, 138.9, 138.4, 137.5,
137.1, 131.1, 130.9, 129.1, 130.3, 127.8, 127.1, 83.6,

20 82.2, 79.8, 76.4, 72.0, 63.2, 39.9, 19.5, 16.1.

Anal Calcd for Cz1H»605S LC-MS [M+NH4] 408; found 408.

Example 11

25
A. 5-Bromo-2-chloro-4’-thiomethylbenzophenone

To a stirred suspension of commercial 5-bromo-2-
chlorobenzoic acid (506mg, 2.12 mmol) in 10 mL of CH,Cl,
containing oxalyl chloride (2.4 mmol) was added 2 drops

30 of DMF. Once the vigorous evolution of gas ceased, the
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WO 01/27128 PCT/ USOCQO 27187 3 Et OAc extractions were washed wth brine,
"dried over Na2SO4, and concentrated using a rotary evaporator. The

residue Wegn idsi €d by preparative HPLC using a Cl8 reyeismmaisase col um
to obtain 20ng of the desired beta 5 C-glucoside as a white |yophilate

after |yophi kéaati&m waﬁ%th&@aeﬂtsqmrtuéFbreSrémabgl %%r@lre YMC S5 C-18
4. 6x50mMm col umm, .5 nmL/mn, detection at 220nM gradient 0-100% B

hold 4 min af’°i6'6%%5 usinge At rata{b%‘iafpcr@éﬂ/eroAit@r 2‘1’0;%-‘1‘513’(}4‘9 Sol vent B:

90% M(edO—l/ H20the0c2u&/e $43720ho~2- Eh MO b yiHEh 16D860) i8 & mllof. 11 (m 5H)
7.05 2H,

1H_J=9.1 Hz 98 (s, .2H), .3.87 (d, 15
1H, J=12.6 HE?Z' %%H?&&reﬁm“g%‘ez “""‘fz%#ﬁ?,‘z%.%gl’i‘%% t?ﬁ%‘dﬂﬁb‘g 2(41 (s,
3H) . 13C5 NVEh{6256idbke (cz:wﬁ@) 3.13%uh1 )1 T1doweasby, ALSIE 5566087, 1, 131. 1,
130.9, 129.1, 430 27 0. 63.2,
39.9, 19.5, féég ""i 11 5‘1’%&% ﬁ?&%oeffs%’%éﬁ‘%@a TM%W J% g‘%ﬁd 408.
Exanpl e 11 SWBS FD-(J—”NU@OI" 20Hhr 2Bripr W quenChlng with 1N HC1.

5- Br ono- 2- Chb%@e&ueﬁﬁf”ﬂh@%ﬁ@ﬁéﬂﬂ&ﬂ% d'EQuéeatMEt?CB@lﬁﬂp@l?é' on of
commerci al 5-brono-2 or obenzoi ¢ aci 0 nL of

CH2Cl2 cont 3PHi & blﬁli%ﬁ’wnt&t’rl 6Hd§°3(“2d~°4‘1ﬁﬁﬂ)q%vﬁ§l‘aﬂh‘é'a 2Td’reops 30 of DMF.
Once t hel@i gmlmuarevwésjtemmi:egancmasedstdAh:e TRS MKk’ 128

PCTI USOCO/ 271 eac s stirre f t he

vol atil es usg%aa{1 ?o% 15)]p‘-’lc\éié\%"a %r?xt o'?‘gn%%t wd'lt% 9 Héufm}%lﬁé g%ude

5- br onp- 2- chNeHEBen2ZNd bchharpdeon k8 drbllof; Over Na2304 After
removal of the volatiles, the 710mg of crude of 5-bromo-
2-chloro-4’-thiomethylbenzophenone was not further

15 purified.

B. 5-Bromo-2-chloro~-4’thiomethyldiphenylmethane
A solution of Et3SiH (1.4 mL, 8.8 mmol), BF;3-Et,0
(0.83 mL, 6.6 mmol), and Part A 5-bromo-2-chloro-4’-
20 thiomethylbenzophenone (710mg, 2.1 mmol) in 10 mL of a
1:4 mixture CH,Cl,/MeCN was stirred 2 hr at 20°. After
guenching with 10% NaHCO; and dilution with H>0, the
reaction was extracted 3x with EtOAc. The combined

organic layers were washed 2x with H,O and once with

25 Dbrine before drying over Na,S0;. After removal of the
volatiles, the residue was chromatographed on silica gel
using 5% EtOAc/hexane to elute 630mg of S-bromo-2-chloro-
4’ -thiomethyldiphenylmethane as a colorless oil.
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CS2, the stirred m xture was cooled to 4 prior to adding 5 thioanisole
(260ny, 2.12 mmol) followed by A1C13 (566ng, 4.25 mmol). The reacti on,
after warmwgoi/onn®d0 over 1 hr, was stirred for 20 hr prPOT/US®W2E82NnChi ng
with IN HCL. Subsequently, the suspension was diluted with 50 M H20O and
stirred until all €elids were in solution. The 10 m xture was extracted 3x
with Et OAc. The conbined organic extracts were wgghed I x with IN HC1, H2Q
aq NaHCO3, and brine prior to drying over /.“ After renoval of the
vol atiles, the 710ng of crude of 5-brong [
was not further 15 purified. B. 5-Bromn M0 0-4'
t hi onet hyl di phenyl net hane A sol & Ft 3SiH (1.4 nL, 8.8 mvol ), BF3Et 20
),

(0.83 nL, 6.6 mml), and Part BpO5.- pei- chl oro-4' 20
t hi omet hyl benzophenone (710nMy, gy, Rpotpgin 10 nmb of a 1:4 mixture
CH2C12/ MeCN was stirred 2 hr at 20. g¥ter quenching with 10% NaHCO3 and
dilution with H20, the reaction was extracted 3x with Et OAc. The conbi ned
organi c | ayers were washed 2x wi th 25 brine before drying
over Na2SO4. After rermvaJ of , t t.lles S
chr omat ogr aphed onT8i fi ¥&- T8 3§| n§°g“ HORE kgfg 5 %o eqmt?tg 630ny of
5- br ono- 2- chl @hQoré-41 htlnimddvuhlyddphbenyy Insttihamne ago&n@olQ}rﬁllesmwéDI ing4 WD
01/ 27128 PCT/ 1 / O, W eOBn,OBn 5 To a
Stirred -76 o8 B0 8h opY PR Wherphy uds dadiilotte GIQN 4/5HN.

BuLi in hexane dropwise. After 35 minutes, this solution

was transferred by cannula to a stirred -78° solution of

10 2,3,4,6-tetra-O-benzyl-f-D-glucolactone (36lmg, 0.67
mmol) in 5 mL of THF. The solution was stirred for 1.5
hr at -78° prior to quenching with saturated aq. NH.CL.
After warming to 20°, the reaction was diluted 2 fold
with Hz0 prior to 3 extractions with EtOAc. The combined

15 EtOAc fractions were washed with brine and dried over
Na,SO4. After concentration using a rotary evaporator, the
residue was chromatographed on silica gel using 20%

EtOAc/hexane to elute 250mg of the desired title lactol.

20 D.

To a stirred -30° solution of Part C lactol (250mg,
25 0.32 mmol) in 5 mL of MeCN was added iPr;SiH (0.10 mL,
0.56 mmol) followed by BF3-Et;0 (0.048 mL, 0.38 mmol).
After 0.5 hr at -30°, when tlc showed the reaction to be
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chl oro-4'-thi onet hyl di phenyl met hane (200ng, 0.61 mmol) in 6 nL of dry THE
“under” Ar was added 0.48 nL of 1.5 M n- BuLi in hexane dropw se. After 35

m nut es, tyidh aBpdguti on  was transferred by cannul a to apeiriusiedigr/8
solution of 10 2,3, 4, 6-tetra-0-benzyl-1i-D-glucol actone (361ng, 0.67 mmol)

in 5 nL of THEmpTQ@esoéélédﬁtéeﬁ% StN&ﬁ@é’; E:% &e:léedhahxélttrre78 prior to
quenching with satut at ed warmng to 20, the reaction was

diluted 2 folsb‘sl’ﬁPFW‘i‘izﬁ’p‘?%%i\llt BrSaEX%Q acﬂ‘?ld’ﬁst\?n F{I’rlE’E@@: withe BeBnbi ned 15
Et OAc fracti ang EEOAcwasTmi Atdritii nedli asgam:b maye&sotebm NaﬁrS@éb Af ter
concentratio ;a.Lotar r , residu orrato r aphed
on silica gelré E%l ng %ﬁ/ GEE%)&' %é%;%aﬁgé ob%a d%%BQ gg?rt & gég?fé‘g title
lactol. 30 BonSkbtr&ted ushy Bn@p‘tarY/mpomwr ToChrematq’gachpl@O sol ution

of Part C I|ag{ 2 11 0 d iPr3SiH
(0.10 m., O. tSf(éIth(? ng?dlf% dﬁéi 2%%53 28%12%%%%%%0 After 0.5
hr at -30, wed§antceinbor2i0mg Péaéb?oﬂeftbr%b-“%c PEY bl ycosigie .

PCT/ i 1S00/ 27157 conpl ete, saturated ag. NaHCO3 was added and the
suspension stirred 1 hr at 20 prior to diluting with H2O and Et QAc. The
conbi ned organic Fayers from3 EtOQAc extractions were washed with brine,
dried over Na2SO4, and 5 concentrated using a rg$Mey evapor ator.

Chr omat ogr aphy of the residue on silica ng 9% Et OAc/ hexane as

el uant el uted 200ng of the desired bet ucosi de. E.

10 OH

A solution of Part D tetra-O-benzyl C-glucoside
(60mg, 0.1 mmol) in EtSH (2 mL) containing-BF3;:Et0 (0.24
15 mL, 2 mmol) was stirred at 20° for 3 hr. The reaction was
quenched by slow addition of 0.4 mL of pyridine prior to
dilution with ag. NH4Cl. The combined organic layers from
3 EtOAc extractions were washed with brine, dried over
Na;S04, and concentrated using a rotary evaporator. The
20 residue was purified by preparative HPLC using a Cg
reverse phase column to obtain 21.5mg of the desired beta
C-glucoside as a white lyophilate after lyophilization.

HPLC retention time: 3.96 min, 95% pure, YMC S5 C-18

25 4.6x50mm column, 2.5 mL/min, detection at 220nM; 4 min
gradient 0-100% B hold 4 min at 100% B. Solvent A: 10%
MeOH/H,O + 0.2 % H3PO,. Solvent B: 90% MeOH/H,O + 0.2 %
H3PO,.

30 H NMR (400 MHz, CD;OD) § 7.36-7.27 (m, 3H), 7.15 (d, 2H,
J=8.3 Hz), 7.11 (d, 2H, J=8.3 Hz), 4.10-4.04 (m, 3H),
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SMe C HOO HOW'/OH 10 OH A solution of Part D tetra-0-benzyl
C-glucoside (60ng, 0.1 mmol) in EtSH (2 nmlL) containi ngBF3Et20 (0.24 15
m., 2 mol )weaknsigrred at 20 for 3 hr. The reacti on was pggarehegsdy sl ow
addition of 0.4 nL of pyridine prior to dilution with ag. NH4Cl. The

combi ned or gand &87 aygr auf r 9812 5t 08¢ 7exiaactipny=ene yaspes,w th brine,
dried over d concentr d usi arotary evaporator The 20

resi due was Eﬁ%ﬁqléd % (Br e%%)r'at%a'\ﬂé P‘IPLCS%& ng a Cl8 reverse phase col umm
to obtain 21.5ng of the desired beta C-glucoside as a white | yophi | at e
after |yophilizzation. PLC retentio I me: 3..96 5% pure, YMC S5 C- 18
25 4. 6x50mm col MZ(@%ﬁﬁn?D%?&)egtiﬁ% Lyt 1z3§(3r°rm 131%‘? 1873 ent 0. 100%
B hold 4 misn a1341(50%182 SQIyw.tq,Alst% MesH H2B . 0,082, §9 HPW,. Sol vent B:
90% MeOH H20 s : N 40 0D) 8 7.36-7.27 (m 3H)
, 7.15 (d, 2H, 20f284§ %f 1(-'(?' gﬁi %"?ﬁsz“)q?3 10-4.04 (m 3H), -86
WO 01/27128 PCT/IJSCE¥27187 3.87 (d, 1H, J=12 Hz), 3.70 (dd, 1H, J=7.1,
11.8 Hz), v RS CD30D) 8
Tioo1 hse. 5 Higd SR g cakufiols Lol () MR ERApNEga OO00) ©

82.9, 82.8, 82.2, 79.7, 76.5, 71.8, 63.1, 39.5, 16.1. Anal Calcd for
C20H23C105% LC-MS (M H) 409: found 49%amp1d) 16xanple 12 OV C HO O

A. 5-Bromo-2-chloro-4’-methoxybenzophenone

To a stirred suspension of commercial 5~bromo-2-
chlorobenzoic acid (506mg, 2.12 mmol) in 10 mL of CH.Cl,
15 containing oxalyl chloride (2.4 mmol) was added 2 drops
of DMF. Once the vigorous evolution of gas ceased, the
reaction was stirred 1.5 hr prior to removal of the
volatiles using a rotafy evaporator. After dissolving
the crude 5-bromo-2-chlorobenzoyl chloride in 8 ml of
20 CS;, the stirred mixture was cooled to 4° prior to adding
anisole (240mg, 2.12 mmol) followed by AlCl; (566mg, 4.25
mmol). The reaction, after warming to 20° over 1 hr, was
stirred for 20 hr prior to quenching with 1N HCl.
Subsequently, the suspension was diluted with 50 ml H;0
25 and stirred until all solids were in solution. The
mixture was extracted 3x with EtOAc. The combined
organic extracts were washed 1x with 1N HCl, H;0, aq
" NaHCO;, and brine prior to drying over Na SO4. After
removal of the volatiles, the residue was chromatographed
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HO\' ""SOH OH A. 5-Bronp-2-chl oro-4'-nmethoxybenzophenone To a stirred
"suspensi on of comrercial 5-bronp-2- chlorobenzoic acid (506ng, 2.12 mmol)

in 10 nL QiofiiZek2 15 containing oxalyl chloride (2.4 weglosowdrsgradded 2
drops of . DMF. Once the vigorous evolution of gas ceased, the reaction was

stirred 1.5 bh pil9tatgeX ama\sql 19% 66 Mtxinlel €6 HBhW £50nY VY 5-
evaporator. After dissol vi (r%g E crude br ono- 2- chl orobenzoyl chloride in
8 ml of 20 CB3PPPRé-chleryd mmethpay ?Rﬁﬂ"é’&eto 40 prior to adding
ani sole (240ng, 2.12 mmol) foll ovved by A1C13 (566ng, 4.25 mmol). The
reaction, after \[/\\?rmgn £ g. df 4Q hr prior to

i H 'S SHst ettt ed with 50 i
H20 25 ahbd sti rrédsqhmtioraldf §©h$xﬂ; (\Der‘lé mh,sbl%ﬁlml)ThBFanEmre was
extracted 3x gy ghpEt GAC n‘,mg co n Lacets were washed | x with
I N HC1, H20, (aqb mNE 828134 an )br ?ﬁg gﬁ%‘?‘qto 5%1%% %ver Na2SO4. After
renoval of t REthberybenzepheneaer 44P0me: wad dMOd: ﬁa@egi*axphézf a dz29 WD 01/ 27128

ECT 111 ;:00{1 |27ﬂn8;7c}:1u98 ?lﬁJdl(z‘ﬁMQﬁ‘i wﬁs B¢ i+p&6 Eb el greane bocel uigedhdOng of 5-
r ono- C or o-4' (0),4 0 one . . .

5. Br oo 2. chPBPBCHLRRYH %ﬁpﬁ@ﬁglﬂ? r@ﬁé‘%% ¥oFBc ¥ &PeEt3SiH (0. 45 ni,
2.85 nmmollP, BEAEL26n ¢&s xtraced BxDL)th mma» br ohe- Qomthilresd- 4' -

met hoxybenzo 4 rerabnd i yre CH2C12/ MeCN
was stirred ngrgﬁ?ghé SZ%E%(Y@}& f’gg%%]uée)gcﬁ ng W t%‘%d’%cﬁangilkand di lution
with H20, thériperbafererupindervencia$o3x Aftder RemayalThg toerbi ned

organi ¢ | ayekg)wel ge¥ashipd r@éﬁh&%k@@%&%“g‘%aﬁhé@ ordiNe hefyare drying

over Na2SO4. After removal of the volatile the resi due was
Chronatograpﬁéangn §|$;Q§Fgﬂgxane to elute 416mg of 5-bromo-2-chloro-

15 4’ -methoxydiphenylmethane as a colorless oil.

20
To a stirred -78° solution of Part B 5-bromo-2-

chloro-4’-methoxydiphenylmethane (212mg, 0.68 mmol) in 8
ml, of dry THF under Ar was added 0.36 mL of 1.9 M n-BulLi
in hexane dropwise. After 30 minutes, this solution was

25 transferred by cannula to a stirred -78° solution of
2,3,4,6-tetra-0-benzyl-p-D-glucolactone (0.39g, 0.71
mmol) in 5 mL of THF. The solution was stirred for 2 hr
at -78° prior to quenching with saturated ag. NH,Cl.
After warming to 20°, the reaction was diluted 2 fold

30 with H;0 prior to 3 extractions with EtOAc. The combined
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usi ng 2% Et OAc/ hexane to elute 416ng of 5-brono-2-chloro- 15

4' - met hoxydi phenyl net hane as a colorless oil. C Ow C Bn0O OON BnOX"
V'410 Bn OB 020280 a stirred -78 solution of Part B 5- lrcomsei71s7

chl oro- 4' - net hoxydi phenyl net hane (212ng, 0.68 mol) in 8 nL of dry THE
under Ar was &Rhi¢ Fraétimbnsfwered whisheBukith ibrimexana derbghiser After 30

m nutes, this ti ggfé rr ato a st 78

sol ution of 21\?%%5 69%5;@?'21%58 ?’é’ E—g P%c%%goﬂee{épggaéoﬁ % nmol )
in5 nL of THFeWesUﬁatﬁbmmmggﬁpheédon dtiliaer gedtusingy @l%r to

quenchi ng WI t lEtpalcyhakete 2o dNHGL142AG16F MR @RS k] 8&1& hedigdction was
diluted fold 30 wwth H2O prior to 3 extractions with Et OAc. The conbi ned
- 88 WO 0f/27128 PCT/ USOCQO 27187 Et QAc fractions were vvashed with brine
and dried over Na®PSO4. After concentration using a rotary evaporator, the
resi due was chromat ographed on silica gel using 2?,%) Et OAc/ hexane to elute
142nmg of the desired title lactol. 97/ 11 BnOOBNO\'
"~/ OBn OBn

10 To a stirred -40° solution of Part C lactol (142mg,
0.18 mmol) in 1.5 mL of MeCN was added iPr3SiH (0.041 ml,
0.2 mmol) followed by BF3-Et,0 (0.026 mL, 0.2 rmol).
After 2 hr at -40°, when tlc showed the reaction to be
complete, saturated aq. NaHCO; was added and the diluted

15 with H0 and CH;Cl;. The combined organic layers from 3
CH,;Cl, extractions were washed with brine, dried over
Na;S0,, and concentrated using a rotary evaporator.
Chromatography of the residue on silica gel using 25%
EtOAc/hexane as eluant eluted 139mg of the desired beta

20 C-arylglucoside.

E'

25
A solution of Part D tetra-O-benzyl C-glucoside (136

mg, 0.18 mmol) in EtSH (1.0 mL) containing BF3-Et0 (0.46
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10 To a stirred -40 solution of Part Clactol (142ng, 0.18 mml) in 1.5 nL
of MeCN was added i Pr3SiH (0.041 nL, 0.2 mmol) foll owed by BF3Et20 (0.026

m., 0.2 mmelgeiz7izéfter 2 hr at -40, when tlc showed the pePaédNsh 0 be
conpl ete, saturated aq. NaHCO3 was added and the di{uted 15 with H20 and

CH2C12. The colnbi Ned nioganivas| syersed :@M8° E5R AU 4 eXtriacticgRs 1 ¥gr € Washed

w th brine, i r . Na nd c entrated using a rotary evaporator.
Chr omat ograpﬂéélé%?dlﬁﬁlg:erdegilgﬁg%%ﬁéia}rfcgg:%ﬁgl CORFHY 2 MSERE/ Rexane as

el uant el ut edrai3oey eofapolretdesi Tieel destialue?0afker Welni eisdelved e C HO
O HO % ""Otpl, ¢ A\Z’ i of, Pa tetra-,Q .benzyl .C-.glucoside (136
mg, 0.18 npol %qj nEt %SH %%éﬁm_ EH e ﬁ%‘ﬁdg'sﬁé‘s' é?‘z’(?e('o.dzféed- 88t 01127128
PCT/ LSOO 2718%S0m  arnl goneentrassdsesinge:d aotagyf evagoratorth@heeact i on

was di | uted wihaigdehacang r i # A< orator.
The residue, after bei nc di gﬁo ve%pﬁiyrﬁp%&é%%?%{s%mglgﬁégh%%ﬂ %ge“NI-MCL
H20, brine, dfTERFSK/ENaBEeNGoLIN thPRLGARCAPRGIE the sigsired:t heta

evapor at or. Tregluasdelepasdacihies Iwphfilade byrdeNaicpniive EPLénuUsing a Ce
reverse phase columm to obtain 26ng of the desired beta C-glucoside as a

white IyoPhi | ate after |yophilization. 10 HPLC retention tinme: 3.07 mn,
95% pur e, IO/VIHBEC @ergntdogxtimen chlQmming. 35%igure), YMet 86t congat 220nM 4

m n gradi enty Os % Bohahd, oM :1.009 v Q% MeOH H20 + 0.2
% H3PO4. Sol vent B 90% MeOH F20 1'+‘ﬁ}3“.1%"t%)d/%@‘ectcﬁl" W o™y A
gradient 0-100% B hold 4 min at 100% B. Solvent A: 10%

MeOH/H,0 + 0.2 % H3PO,. Solvent B: 90% MeOH/H,0 + 0.2 %
H3PO,.

15
'H NMR (500 MHz, CD;OD) & 7.35-7.28 (m, 3H), 7.1 (d, 2H,
J=8.8 Hz), 6.8 (d, 2H, J=8.3 Hz), 4.05-3.90 (m, 3H), 3.80
(d, 1H, J=12.3 Hz), 3.67 (s, 3H), 3.61 (dd, 1H, J=4.8,
11.9 Hz), 3.42-3.25 (m, 4H) Hz). '

20

3¢ NMR (125 MHz, CD;OD) & 159.6, 140.0, 139.9, 134.5,
133.0, 131.9, 130.8, 130.1, 114.8, 82.9, 82.2, 79.8,
76.5, 71.9, 63.1, 55.6, 39.2.

25 Anal Calcd for CzH23C10g LC-MS [M+NH;] 412; found 412.

Example 13

30
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H3PO4. 15 1H NVR (500 MHz, CD30D) 8 7.35-7.28 (m 3H), 7.1 (d, 2H, J=8.8
Hz), 6.8 (d, 2H, J=8.3 Hz), 4.05-3.90 (m 3H), 3.80 (d, 1H, J=12.3 Hz),
3.67 (s, 3HWO®26G28 (dd, 1H J=4.8, 11.9 Hz), 3.42-3.25 (pomushderde). 20 13C
NVR (125 MHz, CD3CD) 6 159.6, 140.0, 139.9, 134.5,  133.0, 131.9, 130.8,
130.1, 114.8, 82. 9A.8252BrafoR-mekhosy-F1-ékhyibehzhyBr6]l 39.2. 25 Anal

e L b

5- Br ono- 2- net hi@«\P3g, - di hpndbh ziry difomLTof adxy iTHEegind28 3ol was ;dded S
p- bronoet hyl begzepe 2, SZMOEQBuﬂll m@mnow M HExa?e %&fﬂ? mﬂer Tﬁ% was

added 5 nL of 2.5 Mn-BuLi (1 ') 1'n hexane aqver
t enper at ur & wésenmepfa&eaemaﬁ%‘el%i 10 vhee o h‘rlomhéf’éﬁp%rhlt he react i on was

ggol edI ;o 'Z\?tvhi@‘&:.l oaddhagre&zilldiht %?@g@&ﬁ R hogybpazatdleuudag (ﬁ 35 @Ji ]
mo er Stirring oye a ion enched wi
saturated ag. ﬁﬁ ‘g?T% 'E%%WBFHZW‘??PYF% I-(Igoi%rgori,\@d”‘?qut ractions
with EtOAc. Th&mnbtmerlmdf_t@!krrﬁrgmt abna0 Werchenashedion twadri ne and dri ed

over Na2SO4. ];)%%h ﬁowfﬂ?téﬁdgﬁ egsgﬁg %gﬁt E{%A ﬂ&oeraatso bl&hx? reS| due

was chr omat ogr on'srlica g tscahe 81 HER 1 44g
5- br onp- 2-19et HeQyprior to 3 extractions w1th EtOAc. The combined

EtOAc fractions were washed with brine and dried over

NapS0,. After concentration using a rotary evaporator, the
residue was chromatographed on silica gel using 10%
EtOAc/hexane to elute 1.44g of 5-bromo-2-methoxy-4’-

15 ethylbenzhydrol.

B. 5—Bromo—24methoxy-4’—ethyldiphenylmethane
A 9 mL solution of 1:8 CH,Cl:/MeCN containing crude
Part A 5-bromo-2-methoxy-4’-ethylbenzhydrol (1.44g, 4.5
20 mmol), Et3SiH (0.75 mL, 5 mmol, and BF3;*Et;0 (0.6 mL, 6.4
nmol) was stirred overnight at 20°. After quenching
with saturated aq. NaQH, the mixture was extracted 3x
with EtOAc. The combined EtOAc fractions were washed
with brine and dried over Na;S0O,. After concentration

25  using a rotary evaporator, the residue was
chromatographed on silica gel using 2% EtOAc/hexane to
elute 1.28g of 5-bromo-2-methoxy-4’-ethyldiphenylmethane.
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15 et hyl benzhydrol . B. 5-Brono-2-nethoxy-4'-ethyl di phenyl met hane A 9 nL
"solution of 1:8 CH2C12/ MeCN containing crude Part A

5- br ono- 2 wEhexs- 4' - et hyl benzhydrol (1.44g, 4.5 20 mmplopuskiyaasH (0. 75
m., 5 mmol, and BF3Et20 (0.6 nL, 6.4 mmol) was stirred overni ght at 20.
After quenchlng with saturated ag. NaOH, the m xture was extracted 3x
with Et OAc. The conbined Et CAc fractions were washed wth brine and dried
over Na2SO4. After concentration 25 u5|nU\a C ty evaporator, the residue
was chromat ogr aphed on silica gel using 7 hexane to elute 1.28g of
5- br onp- 2- net hoxy- 4' - et hyl di phenyl net ha 1n: WD 01127128

PCTI LJSOO 27187 C. Me Et BnO O OH //CBn OBn 5 To a stirred -78
solution of Part B 5-bronp- 2- B lor €L hy! di phenyl net hane (0.25g, 0.82
mmol) in 7 nL of dry THE under A@ “Wadded dropwise 0.5 nL of 1.8 M
n-BuLi in hexane. After 2 hr, 2 {2 a- 0- benzyl - p- D-gl ucol act one
(0.48g, 0.9 mol) in 3 nL of THE wa?Badded 10 over 1 mn. The solution was
stirred for 2 hr at -78 prio aturated ag. NHACL. After
warmng teq a iﬁQ di .o f t 2 ior to 3
extracti ons WI t h tO% st dcl:vg?gl n%ﬁim ﬂr %g\gtl gng| l\%a?ngg \/\thshed wth
brine and dr Meghewsr4\aoridipbenyimethane et 1280 of - B3imeeld rigx dry

evaporator, Qu64¢ @ty Tihe ARRIS ﬁé %h&'&dé@&tﬂoﬁﬁ§eobt Simedb@s .3 M ght
yel l ow syrup that mas carried forward w t hout further
n-Buli in hexane. After 2 hr, 2,3,4,6-tetra-O-benzyl-p-

D—glucolactone ({0.48g, 0.9 mmol) in 3 mL of THF was added

10 over 1 min. The solution was stirred for 2 hr at -78°
prior to quenching with saturated ag. NH,C1l. After
warming to 20°, the reaction was diluted 5 fold with H,0
prior to 3 extractions with EtOAc. The combined EtOAc
fractions were washed with brine and dried over NaySO,.

15 After concentration using a rdtary evaporator, 0.67g of
the desired title lactol was obtained as a light yellow
syrup that was carried forward without further

purification.

20 D.

To a stirred -30° solution of Part C lactol (450mg,

25 0.59 mmol) in 10 mL of MeCN was added iPr3SiH (0.2 mL,
0.2 mmol) followed by BF3*Et,0 (0.1 mL, 0.7 mmol). After

1.5 hr at -40°, the reaction being complete by tlc was
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purification. 20 D. M EE O/ 1 Sno o BnO*™ "'//OBn OBn To a stirred
-30 solution of Part C lactol (450ng, 25 0.59 mmol) in 10 nL of MeCN was
added i Pr3Swaog@7128 nL., 0.9 mmol) foll owed by BF3Et 20 (O.rtTrdsen/8187 nmol ) .
After 1.5 hr at -40, the reaction being conplete by tic was - 92 WO

01/ 27128 PCT/ Uptéticheti8by gaenciwr d¥y agqddivhiicoy ah 3@bsdpidaddd yan subsequently
extracted 3x with EtOQAc, The c I.hed anic layers were washed with
brine, dried o?/’?etrralﬁé%cﬁ’f Yhe OE[tEng%"ént rpfg e?'@%ﬁr\?& RTPBRLF L XAFbr at or .

Chr omat ogr aphywerepfvatshedr esthderiove,, sidriied gedr Wak80,,0%ndt OAc/ hexane el ut ed
320mg of the | : gl |,d Et Lt/ OH OH
10 A soluti ond(gc{‘?{c'r Zl(ré'trggg‘?e‘t%%{%-%gﬁggﬁyc%?ﬁ:rggﬁéé (5%)°’%n%@‘%fpf‘ymm| ) in
Et OAc (15 RL) forithg meR§du®wrPEidHra/ gel (RGP0 WES0Ae hexahaadiieght under
1 atnos. H2. Afdog b2 EReGediovrdeha tearfiPmdogile. conplete, the catal yst
was filtered and the solvent renoved using a rotary evaporator. The crude
product was further purified by preparative HPLC using a Cl9 reverse phase
colum to obtain 8 ng of the desired beta C-glucoside as a white 20 solid
after lyophilization.

10

- A solution of Part D tetra-O-benzyl C-glucoside (320
mg, 0.7 mmol) in EtOAc (15 mL) containing 10% Pd(OH)./C
(30 mg) was stirred overnight under 1 atmos. H,. After

15 HPLC showed the reaction to be complete, the catalyst was
filtered and the solvent removed using a rotary
evaporator. The crude product was further purified by
preparative HPLC using a C;s reverse phase column to
obtain 24 mg of the desired beta C-glucoside as a white

20 solid after lyophilization.

HPLC retention time:. 3.84 min, 95% pure, YMC S5 C-18
4.6x50mm column, 2.5 mL/min, detection at 220nM; 4 min
gradient 0-100% B hold 4 min at 100% B. Solvent A: 10%

25 MeOH/H,O + 0.2 % H3POs. Solvent B: 90% MeOH/HO + 0.2 %
H3PO,.

'H NMR (500 MHz, CDs;OD) & 7.23 (d, 1H, J=7 Hz), 7.17 (s,

1H), 7.05 (ABq, 4H), 6.89 (d, 1H, J=7 Hz), 4.02 (d, 1H
30 J=9Hz), 3.92-3.83 (m, 3H), 3.76 (s, 3H), 3.66 (dd, 1H),

3.45-3.29 (m, 4H), 2.55 (q, 2H), 1.16 (t, 3H).

- 93 -



HPLC retention time:.3.84 mn, 95%pure, YMC S5 C-18 4.6x50mm colum, 2.5
m/nin, detection at 220nM 4 min gradient 0-100%B hold 4 min at 100% B.
Sol vent A wiblfm29s MeOH H20 + 0.2 % H3P04. Solvent B: 90%Metdihare; + 0.2 %
H3P04 . 1H NMR (500 WMHz, CD30D) 8 7.23 (d, 1H, J=7 Hz), 7.17 (s, 1H), 7.05
(ABg, 4H), 6.89 (d, 1H, J=7 Hz), 4.02 (d, 1H 30 J=9Hz), 3.92-3.83 (m 3H),
3.76 (s, 3H),_3.66 (dd, 1H), 3.45-3.29 (m 4H), 2.55 (q, 2H), 1.16 (t,
3H). - 93 FI3najo Gatleg £o8 P@ma@sommammmhmm cidbulnar 4G82H2806 LCIVIS

[ MiNH4]  406; found 406. 5 Exanple 14 1 ONH O OH HO HO O HOW "-' SCH
OH 10 A N-Ethyl - N-4- et hoxybenzyl - 2, 6- di hydr oxybenzani de To a stirred

sol ution of N-ethyl-4-nethoxybenzyl amne (1.07g, 6.49 mmol) in DM (10
m.) was added 2, 6- di hydroxybenzoi cmgﬁ@lé g, 6.49 nmol) followed by HOAt
(0.97g, 7.14 mmol ) and EDC (1. 31g, mol). After 15 stirring overnight,
the reaction was diluted with EtOAc prior to washing 3x with H20. The
combi ned aqueous |ayers were extracted once with EtOAc. The organic
fractions were conbined, washed once with brine, and dried over Na2SO4
prior to concentrating using a rotaryp 5PMe . The residue was
chromat ographed on silica gel using 7% exane as the eluent. The
resulting promsing inpure fracti di® er purified by

HO
H
OH
10 A. N-Ethyl-N-4-methoxybenzyl-2, 6-dihydroxybenzamide

To a stirred solution of N-ethyl-4-methoxybenzyl

amine (1.07g, 6.49 mmol) in DMF (10 mL) was added 2,6-
dihydroxybenzoic acid (1.0g, 6.49 mmol) followed by HOAt
(0.97g, 7.14 mmol) and EDC (1.31g, 6.81 mmol). After

15 stirring overnight, the reaction was diluted with EtOAc
prior to washing 3x with H;0. The combined aqueous
layers were extracted once with EtOAc. The organic
fractions were combined, washed once with brine, and
dried over Na,;SO4 prior to concentrating using a rotary

20 evaporator. The residue was chromatographed on silica
gel using 75% EtOAc/hexane as the eluent. The resulting
promising impure fractions were further purified by
silica gel chromatography. A total of 631mg of the
desired N-ethyl-N-4-methoxybenzyl 2,6-dihydroxybenzamide

25 was obtained.
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silica gel chromatography. A total of 631ng of the desired

N- et hyl - N- 4- net hoxybenzyl 2, 6-di hydr oxybenzam de 25 was obtained. - 94 WO
01/ 27128 PGRoloi2fe¥ 27187 B. ONH Ove OH HO O AcO AcOpprfusien7id?Ac 5 A
stirred suspension of the Part A ami de (630ny, 2.09 mmol), CdC03 (939ny,
5.44 mmol) in tolugne (30 nL) was refluxed for 1.5 hr using a Dean Stark
trap prior to the addition of 2,3,4,6-tetra-0O acetyl-a-D gl ucosopyranosyl
brom de (1.12g, (2.72 mmol). After 15 hrég? of reflux, no starting am de
remai ned by tlc analysis. The hot suspe on wasohlltered through celite
whi ch was washed wth hot PhMe and t ¥ ot CHC13. After renoval
of the volatiles using a rotary evapora resi due was

chromat ographed on silica gel. A mXx [
1:1 Et OAc/ hexane prior to the teira@cg
C-glucoside; 172ng of severelA9co
obtained. C. / 1 ONHOW OH

e of the desired title
nated title C glucosi de was

OAc

5 A stirred suspension of the Part A amide (630mg,
2,09 mmol), CdCO3; (93%mg, 5.44 mmol) in toluene (30 mL)
was refluxed for 1.5 hr using a Dean Stark trap prior to
the addition of 2,3,4,6-tetra-0O-acetyl-o-D-
glucosopyranosyl bromide {(1.12g, (2.72 mmol). After 15 hr

10 of reflux, no starting amide remained by tlc analysis.
The hot suspension was filtered through celite which was
washed with hot PhMe and then 3x with hot CHCls. After
removal of the volatiles using a rotary evaporator, the
residue was chromatographed on silica gel. A mixture of

15 O-glucosides was eluted with 1:1 EtOAc/hexane prior to
the tetraacetate of the desired title C-glucoside; 172mg

of severely contaminated title C-glucoside was obtained.

c.

20

Impure Part B ester was stirred in 6:1 EtOH/H0 (1.4
mL) containing KOH (140mg, 2.5 mmol) for 16 hr. The
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20 OH Inpure Part B ester was stirred in 6:1 EtOH/ H20 (1.4 nlL) containing
"KCOH ('140ng, 2.5 mmol) for 16 hr. The 95 WD 01/27128 PCT/ US00/ 27187

resul ting webidhamn was cooled to 4, acidified to pH 5, paadishireigrextracted
2Xx with Et OAc. The conbined Et OAc | ayers were washed with brine, and dried

over Na2SO4 i.n LRAg a fotary e rator The residue
5 was purifi g:rgl Qﬂtlhg g%%vé t%}ﬁsagegge%%f rd(’a\fer d %ég‘g 2dtHimt using a
45-90% McOH 130 gham entraw@d 2x milbht BEOAt Ut é'mheoulbsneécmtcmd e

C-gl ucosi de (4+8r30)ersRifshedP wi%h d S X 150
mm); 10 flow rygtre oer 1.5 e/%iran n; dg?iélg?l é&r?dét%rgégnélwr gB ép Ut on
0-100% B over-°3GORFADERRL DY usiow, Hzeota{n«%mqraterz% FB@W?WeB = 90%

MeOH, 10% 520 wa@. iS%rltBP@d)by ﬁz%tpemvmnwitm %lgimb fBe%tr%% ﬁ§séH NVR (400
M&, CD30D) r;f 73 (3H, s),

3.74 (1H, m °°§“‘?‘} t‘iif‘ RE 9§°§‘ g‘eQH(%ﬂ? ﬁfad&e%% ‘(‘1‘§=F P min_te 3 ), 6. 77
(2H, d, J =eBuBeHthe deé:':lre(dzm,ltd;e ¢-glBcdside) ,(7781RAg{ 1H, s) 20 13C NWR
(125 MHz, CD30OD) : 6 14.9, 35.1, 35.1, 55.7, 62.5, 71.2, 75.8, 79.6, 80.3,
82.3, 104.8, 114.7, 117.1, 122.7, 130.7, 134.5, 134.6, 151, 159.3, 161,
171.9 Anal CHPE&:f oP% CLBHBINO®RAZC- WS- 64 HMCIE3, ODSurié. 462. 15@FnExanpl e 15

Ho o /' HOX~"£1okOREkObs -P& W Ath2 7deSe HGHNIR0L3 808! gfha R
elution 0-100% B over 30 minutes (A = 90% H20, 10% MeOH,
0.2% H3PO4,and B = 90% MeOH,10% H20, 0.2% H3P0O4);
retention time

23.4 minutes.

15 1H NMR (400 MHz, CDsOD): & 1.22 (3H, t, J = 7.2 Hz), 3.4-
3.5 (6H, m), 3.73 (3H, s), 3.74 (1H, m), 3.77 (1H, m),
3.8-3.9 (2H,m), 4.36 (1H, d, J = 9.3 Hz), 6.77 (2H, 4, J

8.6 Hz), 7.11 (2H, d, J = 8.6 Hz), 7.18 (1lH, s)

20 13C NMR (125 MHz, CD3OD): & 14.9, 35.1, 35.1, 55.7, 62.5,
71.2, 75.8, 79.6, 80.3, 82.3, 104.8, 114.7, 117.1, 122.7,
130.7, 134.5, 134.6, 151, 158.3, 161, 171.9

Anal Calcd for Cz3HagNOs LC-MS [M-H] 462; found 462.
25

Example 15
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BnO\V~ "//0Bn OBn 5 A mxture of Exanple 3 Part B (3-m bronophenyl -C

gl ucosi de (100ny, 0.214 mol ), p-nethyl phenyl boronic acid (59ng, 0.43 -
mol ), Na2Ce® q146rg, 0.43 mmol ), and Pd(PPh3) 4 (153n0, ddrhkodifesr) in 3:1
Phve/ Et OH were stirred under Ar at 80 for 15 hr. After renoval of the

vol atiles using a alLO rotary evaporator, the residue was chronmat ographed on
silica gel. 10:1 hexane/ Et OAc eluted the desired title biphenyl
C-glucoside (90ng) as a clear oil. B.
stirred CH2C12 solution (0.4 nL) of Part
0.0-9 mmol) under Ar was added gag0%Q-3 '

hr, the reaction was quenched wt], . of McOH and allowed to warmto
200. After adjusting the pH to -8mAN t} éQBEOus NaHCO3, the suspensi on was
extracted 2x with CH2Cl2. The conbi n&®Bnr organic | ayers were dried over
MySO4 and concentrated. 25 The—+resulting residue _after purification by
preparativ HPLC using a C18 reverse phase columm, yielded 6.6ng of final
title proddct. (Nofe™iRBUES® cRﬂuc?txaF‘EJ-Bagtﬁ’%ﬂﬂ B Bdasbrowgephdnylt-e strongly
aci di ¢ medi umgleResated (Bddmy, o.He qYeREh Behdmi o WO

01/ 27128 PCT/ |gi 00/271§§ HPL'C T et e%%sn' £1 ne: hg&’é‘%%ﬁ% n, f%'(‘f%agéfie, Zor bax
C 18 4. 6x50nP 395 ft A3immoldet Jaef%n (46mapohd3 gmeil) . gradi RshtPP3) 100% B
hold 5 min at (16G#gB. 0SbS vl )Ainl0% MeH AHROHT wBr 8. 2t 2o 4&PdhdeSORKENt B:

90% MeOH H20 +,0,2+%-H3PPD4., 1H 400 , D) 8 7.65 (s, ,1H), _
7.53-7.50 (m at3ﬁ§, %?’égfé.hfr (%wﬁ%o’fe % ("?,D%gﬁ, vylatiles pising a0 (g,
1 rotary evaporator, the residue was chromatographed on '
silica gel. 10:1 hexane/EtOAc eluted the desired title
biphenyl C-glucoside (90mg) as a clear oil.

- benzyl ether (65ng,
BC13 in CH2Cl2. After 1

B.

15

To a -78° stirred CH,Cl, solution (0.4 mL) of Part A
tetra-O~benzyl ether (65mg, 0.08 mmol) under Ar was added

20 0.37 mIL. of a 1M BCl3 in CHpClz,. After 1 hr, the reaction
was quenched with 2 mL of MeOH and allowed to warm to
20°. After adjusting the pH to ~7 with aqueous NaHCOj;,
the suspension was extracted 2x with CH;Cl;. The combined
organic layers were dried over MgSO4 and concentrated.

25 The resulting residue, after purification by preparative
HPLC using a Cjs reverse phase column, yielded 6.6mg of
final title product. (Note the product is partially
destroyed by the strongly acidic medium generated after
the MeOH quench of the BClj.)
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1H, J= 9.3 Hz), 3.89 (dd, 1H, J= 2.2, 11.9 Hz), 3.71 (dd, 10 1H, J= 5.7,
11.9 Hz), 3.50-3.40 (m 4H), 2.36 (s, 3H Anal Calcd for C19H2205 Low Res

MS [MH 3%@0ikeugd 329 Exanples 16 to 80 The conpoundsp@i/udpsafi@y es 16 to
80 set out in the 15 following Tables 1 and 2 were prepared enpl oyi ng
procedures of Exanples 1 to 15 and reaction Schenmes 1 to 9 above. It will

be appreciate at .conpounds where ma Ilnk d at e ortho,
meta, or par aﬁl%glﬁt(ﬁ? tden ey 1§Eﬁ H@%ﬁé@%&lﬂ U A% GI"ugfoigI may be
any one 20 of4(&t8)mm,s 205 ME/0in S ddtidotiBh, alR2220ias;, a?&lmn@radleﬁy be any

of the substi fikn V. b red i t he
pr ocedur es oféililx%zyrf%lézmﬂg. Foﬁg%agg I’Oe%g.%%/I OEOP{E;%rﬁ?nes 1{)%”'91%@)4/88) WO

01/ 27128 RCT/UsSb(¥ Z3PQ7. Tmlvent B:|90% fMaQ@1/HeD GH 0.2A % H3ROgn~~ ' ~~~~OH R1 =
HR=H RR* H OHR4 = H Mthod LM or M5 Exanple A R3 of (M+ H+
Exarrple#160-|24|\/91345 17 CH2 4-0OH 1 347 18 CH2 3-Me 2 345 19 CH2 H

3 331 20 CH2'H3-NDIRe (3086MHz 2 ICIGRR) 48 CORMS Is380H) 227 (H-73,504- -(me OCH20) 3 375
23 CGH2 4-CF3 $4P9% .39-3.37 (m, 2H), 7.23 (d, 2H, J= 7.9 Hz), 4.20 (d,
1H, J= 9,3 Hz), 3.89 (dd, 1H, J= 2.2, 11.9 Hz), 3.71 (dd,
10 1H, J= 5.7, 11.9 Hz), 3.50-3.40 (m, 4H), 2.36 (s, 3H)
Anal Calcd for C;gH»205 Low Res MS [M-H] 329; found 329

Examples 16 to 80
The compounds of Examples 16 to 80 set out in the

15 following Tables 1 and 2 were prepared employing
procedures of Examples 1 to 15 and reaction Schemes 1 to
9 above. It will be appreciated that compounds wherein A,
which may linked at the ortho, meta, or para position of
the aryl ring attached to the glucoside, may be any one

20 of (CHz)n, O, NH or S while R!, R?, R?*, R® and R*! may be
any of the substituents as defined above, may be prepared
employing the procedures of Examples 1 to 15 and reaction
Schemes 1 to 9.
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24 CH2 4-NHAc 3 388 25 CH2 4-SO2Me 3 409 26 CH2 4-Ph 3 407 27 CH2

4- NHSO2Ph-4' -Me 3 500 28 CH2 4-NHSO2Me 3 424 29 CH2 4-C02H 3 375 30 CH2 -
4-Thi adi azab@oi7s5 31 CH2 4-Tetrazole 3 399 32 CH2 4-gXiBdoha7isr CN 1 462

33 CH2 4-0CHF2 1 397 34 CH2 4-iPr 3 373 -.99 WD 01/27128 PCT/11S00/ 27187
35 CH2 2-iPr 3 373 36 CH2 4-O-nPr 1 3§%e 37 CH2 4-Tetrazole-2'-Me 3 413

38 CH2 4-Tetrazole-1'-Me 3 413 39 CH2 4-CPh 1 423 40 CH2 4-nPr 1 373 41

CH2 4-nBu 1 387 42 CH2 4-SQREt 1 42 A3 CH2 ASQ2-nPr 1 437 44 CH2
{ nd H 41g* 47 Bond 3-Me 15 331
543 M b DP(CH2) 2 4-Me 1 357 (M H)

4-S02Ph 3 471 45 CH2 4-SOMVe 4 393
52[(cH) 3 4-Me 2390 (MeNH4) 53 (CH2)3 3-Me 1

48 Bond 4-MeO 15 347 491-1( R) 2N
51 (CH2)3 H 1 376 (M+NH43

390 (M+rNH4) 54 Bond H 15 S}ZILO\Z\\ Ma’on B! =
R2 =3, R® = 1§,
OH R'=H
Method LC/MS or MS
Example A R? of (M + H)*
Example #
16 CH» 4-Me 1 345
17 CH; 4-0H 1 347
18 CHp 3-Me 2 345
19 CHz H 3 331
20 CH; 3-OMe -3 361
21 CH3 4-COzMe 3 389
22 CH; 3, 4- (OCH;0) 3 375
23 CH, 4-CF, 3 399
24 CHa 4-NHAC 3 388
25 CH; " 4-50zMe 3 409
26 CH; 4-Ph ' 3 407
27 CH; 4-NHSO,Ph-4" -Me 3 500
28 CHg 4-NHSO;Me 3 424
29 CH» 4-COzH 3 375
30 CH» 4-Thiadiazole 3 415
31 CH, 4-Tetrazole 3 399
32 CH» 4-OCH,Ph-4' -CN 1 462
33 CH> 4-0CHF, 1 397
34 CH; 4-iPr 3 373
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55 CH2 H1 33

1

(ortho |ink)

56 CH2 4-Et 1 376 (M+NH4)
100 WD 01/27128 PCT/USOQ 27187 57 0 4-Me Schene 364 (M-NH4)

4-Me Schegwya% (MINHA) 9 Table 2 R2 R 117~/ ( R Gckmbeiarad R = H

(ortho

8 58

61
CH2
4- Ve
343

"B 1////OH Rea H O—II\/Ethod LG/ M5 or MS Exarrp‘IeARl ReR30f (M+ H) +
arfp| e 59 (EH2_§5—NE_ JIJ. \ OV {}'IL L= IVE T1 ‘-l-' Ft—6—373 \lvrlll
2 4-Me HA-SOZI\/9844E7(M+ WQC#I?4IVEH4O—|39 359 (I\/H\if)!.7L3
Me H 4-S(5))IVE33U 207 TR o4 u11r4 H 2= 8 ‘NHZT)—WCHZ—
4-Cl1 8 374 (MH p6 44 Me I\/EBBS?(MH) 67 CH2 4-Me HH 8
MH) 68 CHD 43WE ©f VECH; UVFMEM?-Me 3 413

38 CH» 4-Tetrazole-1'-Me 3 413
39 CH; 4-0Ph 1 423
40 CH, 4-nPr 1 373
41 CH, 4-nBu 1 387
42 CH, 4-S0O,Et 1 423
43 CH, 4-50,-nPr 1 437
44 CH, 4-50,Ph 3 471
45 CH, 4-SOMe 4 393
46 Bond H 15 317
47 Bond 3-Me 15 331
48 Bond 4-MeO 15 347
49 (CH2) 2 H 1 343 (M~H)
50 (CHz)z 4-Me 1 357 {M-H)
51 (CHz) 3 H 1 376 (M+NH4)
52 {(CHz) 3 4~-Me 1 390 (M+NH4)
53 (CHs) 3 3-Me 1 390 (M+NH4)
54 Bond H 15 317
{para
link)
55 CH, H 1 331
(ortho
link)
56 CH, 4-Et 1 376 (M+NH4)
(ortho
link)
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69 CH2 4-F H 4-OMe 1 396 (M+NH4) 70 CH2 4-Cl H 4-SOVe 11 427 (M¥H) 71 CH2

4-C1 H 4-SO2Me 11 441 (MH 72 CH2 4-C1 H 4-OCHF2 9 448 (MrNH4) - 101 WO°

01/ 27128 PCwo[owsO 27187 73 CH2 4-Et H 4-Ove 8 406 ( MtNHPCTAURM/ZHER 4-1 Pr H
4-Ove 8 420 (MeNH4) 75 CH2 4-iPr H 4-SMe 10 417 (MH) 76 CH2 4-iPr H
4-S2Me 10 439 (BFH) [77 €H2 4, 5- OCHP@IH 4-E0 T 48chdnm¥ TH) 364 S(Mivaa- ve H
4-Et 1 390 (MENH4) 7P CH2 5-Me 6-Me 4-Ove 1 406 (M+-@H4) 180 CH2 6-Me H
4-Et 8 395 (NKNap8 10p W 01427128 REMdIS00/ 27187schihed 1| S38€D ajNmiia)l| A
conpound havi the stfructure] Rea RS R HO p RS NO"/OPpH OH whereiln 5
Rl, R2 and R 2a are independently hydrogen, OH OR5, alkyl, CF3, OCHF
OCF3, SR 51 or hal ogen, or tw of R3, d Rea together with the car bons
to which they are attached can form an annel at ed five, six or seven
nmenber ed carbocycle or heterocycle whi cR may cont a| nltol0 4
heteroatons..in the ring which are N, s SO, Mor S02; R3 and R are
independently hydr ogen, OH, ORSa, OAryI (JICH2 A aldey | cycl oal kyl, CF3,
- OCHF2, -COCF3, -hal ogen, - COR8h, ~ CH (C]—I) R6¢c, 15 -CH
(OR5h) R6d, - CONR6R a, - NH RHsc2Aary1,

HO' oo n
OH
Method | LC/MS or MS
Example | A R! R? rR® of M+ H)*
Example '
#

59 CH» 2-Me H 4-Et . 1 371 (M-H)
60 CH; I e H 4-Et 8 371 (M-H)
61 CH; 4-Me H 4-SOzMe 8 445 {(M+Na)
62 CHp 4-Me H 4-0H 9 359 (M-H)
63 CH> 4-Me H 4-S(0)Me 10 407 (M+H)
64 CHz 4-Me H 4-F 8 385 (M+NH4)
65 CH2 4-Me H 4-Cl 8 377 (M-H)
66 CH; 4-Me H 4-Me 8 357 (M-H)
67 CH; 4-Me H H 8 343 (M-H)
68 CH; 4-Me 6-Me 4-OMe 1 406 (M+NH4)
69 CHa 4-F R 4-0OMe 1 396 (M+NH4)
70 CHaz 4-Cl H 4-S0Me 11 427 (M+H)
71 CH; 4-Cl H 4-SO;Me 11 441 (M-H)
12 CHz 4-Cl1 H 4-0CHF; 9 448 (M+NH4)
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Aryl, -SR 5e, -SOR5f, -SO2R59, -SO02Aryl, or a five, six or seven nenbered
"heterocycle. which may contain 1 to 4 heteroatons in the ring which are N,
0, S, SO wapedaize S22, or R3 and R4 together with the cacbwssmtim7whi ch they
20 are attached forman annel ated five, six or seven nenbered carbocycle
or heterocyfle Jdi Ct Hﬁ% COTgZEdT 1| (@ 4 Narengat prs g1 U eagd @+ NHa5 ] ar e
N, 0, S, SO and/or] SO2 R5, R5a | RSb,] RSc, RSd| Rye, R$f RSg, R Sh and
Rs' are 25]rndppendedhR]Y alkybPr R, mod, HeDMeRof, apd R ZJ S(M+NH4)
i ndependent hydrodgen, {al kyl, aryl, allkylaryl of cycloallkyl, or R6 aphd
R6a together wiih thEH{lItI‘GgEBrtOJV\HHC t degMar e| at tlached 4100 NMMHE)
annel ated five, six jor séven nenbened hegterocyclej- 103 I1HI1iO |11
FEEEEELELTIgrrITé11 MeHD]/ 2812BrPCT1US0Q) 2+B®2Me whi chLOmay |cotdi iM-H)t o| 4
het er oat ons _i_n_t_he_Lj_nﬂthich _arelN 01S SO aphd/or SO Ais 0, S |NH
or (CH2)n wherelh i s €Hz |3, 56PCH20 hha¥t nelc e TEal | ) actept abAB3s4Mt +H)

st ereoi sonep—otr——5Sprodiug oster fheregf . with ¢t to_that _wheref A is
(CH2)n wher¢ n 18 0,182 | oroM%r A iR o, ahitFtat |east ong ¥10 RMYNBE) hng

b

Red is OH or—GR—HhRap—at—east—one—of—R——R2—ahd—R2a—i-4 3—OCE3—— Or
OCHF2 and/ oqr at\‘7 eagt Egﬁe ofgﬂ'roe ang kq'?'yel S éF?ﬁé OL:HFZ‘,fulo - JFS(,Mi-]@,)

- C02R5b, CHH-ERSE—Rsg=—¢HEH—R6¢—EOR6b—— %e—wﬁgggz&g———
CNHSQRAY y1, |AryT0 - drihe - s’ - d0Rksq| or? Eﬂ-%ozwylf3 2. | TRE  cOMpothd| as

defined in CGamI—wtirthe 5 proviso thatwWiere A TS (CHZym Where 11 S
0,1,2, or 3 or A is 0, and at least one of Rl, R2, R2a, R3 and R4 is CH or

OR5, then at least one of R, R2, and R2a is CF3, OCF3, or OCHF2 and/or at
| east one of R3 and R4 is CF3r -COCHF2,

M7
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-OCF3, -CN, -CO2R5b, CH (ORSt) R6d, -NHCORSc, -NHSO2R5d, 20 - NHSQ2Ary1,
Aryl, -SRSe, -SORSE, -S02R59, -S02Aryl or halogen. 3. The conpound as-
defined in Gloarmeeshaving the structure R4 RR R~ 1 ~ " $perfSsinisdy Ho O R2
HO "//OH 25 OH 4. The conpound as defined in Caiml wherein Ais (CH2)n
30 - 104 I!1IWhat 1l Clalimed11111HI 11 ( WO 01/27128 PCT/ US00/ 27187 5. The
conpound as defi ned rel, n Is CH2 or O or S. 6. The conpound
as defined in Claim \Aﬁe?%r{;%]ou&%%ax%n %St_(fu(?ftuée Rl R2 and R 2a are

i ndependently selected fromH, |ower alkylgt! hal pgen, or OCHF2, or two
of RI, R and R 2a are H and the ot hernﬁ' Iowe al kyl , haI ogen, OR5, or
OCHF2; 10 R3 and R4 are independently sg om I ovver al kyl , ORSa,
-OCHF2, -SR 50' OH, Q02 Fob, -3, 4- . -CH (OH) R6, -CH
(OR5h) R6d, CF3, O RSc-LI-NH_Ho™- St,  SQ -NHSCQA«yl

- NHSO2RSd, CO02H, thi adi zol e, tetHB 2Ary1 OCF3 QAryl, or H 15

wherein

5 R', R? and R* are independently hydrogen, OH, ORS,
alkyl, CF3;, OCHF;, OCF3, SR* or halogen, or two of R, R2
and R*® together with the carbons to which they are
attached can form an annelated five, six or seven
membered carbocycle or heterocycle which may contain 1 to

10 4 heteroatoms in the ring which are N, 0, S, SO, and/or
SOz;

R’ and R' are independently hydrogen, OH, OR®®, OAryl,
OCHzAryl, alkyl, cycloalkyl, CF;, -OCHF,,
-OCF3;, halogen, ~CN, -CO,R%®, -CO;H, COR®, -CH(OH)R®,

15 -CH(OR®™)R®™, -CONR°R®®, -NHCOR®®, -NHSO,R%, -NHSO,Aryl,
Aryl, -SR%, -SOR*®, -50,R%, -SO,Aryl, or a five, six or
seven membered heterocycle which may contain 1 to 4
hetercatoms in the ring which are N, 0, S, SO, and/or
S0;, or R® and R! together with the carbons to which they

20 are attached form an annelated five, six or seven
membered carbocycle or heterocycle which may contain 1
to 4 heterocatoms in the ring which are N, 0, S, S0,
and/oxr S50;;

R®, R%, R™®, R%, R, R®, R°f, R%, R and R* are

25 independently alkyl;

R, R®, R®, R, and R® are independently hydrogen,
alkyl, aryl, alkylaryl or cycloalkyl, or R® and R®
together with the nitrogen to which they are attached

form an annelated five, six or seven membered heterocycle
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7. The conpound as defined in Claim6 wherein Ais CH2; Rl is hydrogen,
" hal ogen or lower alkyl; R2 and Rea are each H R3 is H R4 is |ower alkyl,

- COR6b, - @b 6f3H28R6C, -CH (OR5h) Re6d, RSaQO, -OCHF2, - OChgraken?h®e. 20 8.
The conpound as defined in Caim7 where Ais CH2; Rl is hydrogen, hal ogen

or lower alkyhichnga %ér&allrp\wetoah kh/étez%‘iaa;@ms-@gﬂe Ping WRIeh 25 9. The
conpound as def |nged I n I m 7d2/n n R4 is 4-CH5. 10. The corrpound as
defined in CPEPM'3 ﬂav?'nggaq'hén PFu 2ure 30 - 105 1!1111 - -,

FTTETETETTITT MITAlILs1dA18,1 NHS B mﬂé)zlﬁﬂef&ﬁ 11550023 18dr &£ Ove HO O O
O O ket 1 e O Wil hekbroont B 545 0.
5 prodrug ester thereof;
with the proviso that where A is (CH;), where n is 0,1,2,
or 3 or A is 0, and at least one of R}, R?, and R*® is OH
or OR®, then at least one of R!, R?, and R®® is CF;, OCFs,
or OCHF, and/or at least one of R® and R? is CF;, -OCHF,,
10 -OCF3;, -CN, -CO.,R®®, CH(OR®®)R®!, CH(OH)R®®, COR®®, -NHCOR®®,
~-NHSO,R%®, -NHSO,Aryl, Aryl, =-SR®®, -SOR®*®, -SO,R*? or
-SO.Aryl.

2. The compound as defined in Claim 1 with the

1S proviso that where A is (CHz), where n is 0,1,2, or 3 or A
is 0, and at least one of R}, R?, R?*®*, R® and R’ is OH or
OR?, then at least one of R, R?, and R®*® is CF3;, OCF3;, or
OCHF, and/or at least one of R® and R? is CF3, -OCHF,
-OCF3, -CN, -CO,R%®, CH(OR®™)R®*!, -NHCOR®®, -NHSO;R*,

20 -NHSO,Aryl, Aryl, -SR*®, -SOR’%, -SO,R*9, -SO;Aryl or
halogen.

3. The compound as defined in Claim 1 having the

structure

25

4. The compound as defined in Claim 1 wherein A is
(CHZ)n-
30
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10

15

20

25

30

tcli_lUCt ure set out as

HOP
OH OHOHd -106 ~~ Il L WO 01/27128
1 C / 1 HO OHO O HOW""pCHUSHIORIRT "
1 - HO/
I

"/OOH HOW "'/OH 5 OH OH CCHF2 SMe Me Me

,/OH OH
1- HOO NOO HO" "//OH HOW"' [ CH

HO O sHOWRhe /éanipogdd? as ldefilliRdcaRPQYALH a5 WiRfdeAadal BsCl aim 1

ucty lows: R2 RRa O\ Il A

6. The compound as defined in Claim 1 wherein A is
CH, or O or S:

R', R? and R* are independently selected from H,
lower alkyl, halogen, OR’, or OCHF;, or two of R', R? and
R?® are H and the other is lower alkyl, halogen, OR®, or
OCHF3;

R? and R* are independently selected from lower
alkyl, OR®, -OCHF,, -SR%, OH, COR®®,

-3,4- (0-CH,-0) -, —-COR®™, -CH(OH)R®, -CH(OR™)R®®, CFs3,

0
Rsc_ﬂ_NH_, -SORSf, -SO,R%, Aryl, -NHSO,Aryl, -NHSO.R™,
CO,H, thiadizole, tetrazole, OCH;Aryl, -OCFs;, OAryl, or H.

7. The compound as defined in Claim 6 wherein A is
CH,; R! is hydrogen, halogen or lower alkyl; R? and R*® are
each H; R® is H; R?! is lower alkyl, -COR®, -CH(OH)R®,
-CH(OR™)R®, R0, -OCHF;, -OCF3 or -SR*°.

8. The compound as defined in Claim 7 where A is
CH,; R' is hydrogen, halogen or lower alkyl; and R! is

lower alkyl, R0, -OCHF;, or -SR’¢.

9. The compound as defined in Claim 7 wherein R? is

4-CzHs.

10. The compound as defined in Claim 3 having the

structure

o T



OHOHOH OH where Ais CH2 and neta to the glucoside, R, R2 and R 2a 10
are each H, and R3 is as follows: 4-Me, 4-CH, 3IVEH30\/E 4- CO2Me,

3, 4- (OCH20OW0 pGRe, 4- NHAc, 4-SQ2Me, 4-Ph, 4- NHSO2Ph- 4' pdbusefiniikio02Me,

4- CO2H, 4-Thi adi azol e, 4- Tetrazol e, 4- G:HZPh 4' -CN, 4-CCHF2, 4- isopropyl,
2-isopropyl, 4-0-n-propyl, 4-Tetgwmzole-2'-M, - 107 /itomd |
“THEvEfLhiifli7a,n[ MS VO 0¥ 2{128 PCT/ US00/ 27187 €trazole-1'- M,

4- OPh, 4-n-propyl, 4-nA yI SQ2Et , AR 0Py 4- SO2Ph or 4- SOwe.

12. The conmpound as de ¢~ n Caml havi ng t sttucture: R3 O\ A\

ORI iii ) M SOR V\,hereA R3:y, o AQDE Bond 3-Me  Bond 4-MeO (CH2)

2 H (CH2) 2 4-Me H2) 3 H (CH2) 3% CH2) 3 3-Me Bond (para link) H
HOV “/oH HoN

K

OH
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CH2 (ortho link) H CH2 (ortho link) 4-Et 0 4-M S 4-Me . 10 - 108
li,iGLllain 11111111 RS WO 01/27128 PCT/[JSOQ 27187 13. The conpound

as definedwgoi@sesm 1 having the structure: R2 R1L O\ 23pé1/UShi2A87 HO-~
~~~COH OR where A RL: R2 R3: CH2 2-Me H4-BEt CH2 4-Me H4-Et CH2 4-Me H

4-SO2Me CH2 4-Me H 4-0OH CH2 4-)sh

CH2 4-F H 4-Owe
F2 CH2 4-Et H 4-0Owe

5 11. The compound as defined in Claim 1 having the

structure set out as follows:

Ty O
A )

fe) N \ﬂ\A
]

OH OH

OH
where A is CH, and meta to the glucoside, R},

10 are each H, and R® is as follows:

R? and R?*?

4-Me, 4-OH, 3-Me, H, 3-OMe, 4-CO)Me, 3,4-(OCH;0), 4-CFs,
4-NHAc, 4-SO;Me, 4-Ph, 4-NHSO,Ph-4'-Me, 4-NHSO;Me, 4-COzH,
4-Thiadiazole, 4-Tetrazole, 4-OCHPh-4’-CN, 4-OCHF:, 4-
isopropyl, 2-isopropyl, 4-O-n-propyl, 4-Tetrazole-2'-Me,

- 107 -
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CH2 4-iPr H4-OM CH2 4-iPr H4-SMe - 109 * LLILLELLELLELEerrrr MSs il
" WD 01/27128 PCT/USOQ 27187 CH2 4-iPr H 4-SO2Me CH2 4, 5-OCH20 H 4-Et CH2
5-Me H 4-Hloofoids 5-Me 6-Me 4-OVe CH2 6-Me H 4-Et . 14.pdimseceripound as

defined in daim1l1 having the structure R4 R HOO HO\V~ "/OOH OH 5

15. A phar magerdt £ o 1P ORE | | HXOMOMA-nSbREpAL, CONPMHTF1Igs 4dsdirgd in Caim
1 and a. pharpaceuti call& aéce %’ﬁbl e é:g%{i er therefor. 10 16. A

phar maceut i carS@oREPESPYdn ‘o?ﬂ[; sPhg? #PMeSELT2 i nhi bitor conpound as
defined in Caim1l1 and an antidiabetic agent other than an SG.T2
inhibitor, an agept for treating the i cati of, _di.ahe , an
anti-obesity agent’,” a aenffﬁg}p%?(?eanssid\?gq‘ggéngs %%}ig é‘r?tqﬂlgpa%g?et agent, an
anti at herbscserettwurexgent, and/or a |ipid-lowering agent. 17. The

phar maceuti cal conbination as defined ig_ Caim conprising said SGT2

i nhi bi tor conmpound and an agefit. 8. ,The combi nation as
defined in Caim1l17 wherein tic enl s 1, 2, 3 or nore of a
bi guani de, OH X

OH
where A: R?:
Bond H
Bond 3-Me
Bond 4-MeO
(CHz) 2 H
(CHz) 2 4-Me
(CH2) 3 H
(CHz) 3 4-Me
(CHz) 3 3-Me
Bond (para link) H
CHzl (ortho link) H
CH, (ortho link) 4-—Et_
o] 4-Me
S 4-Me .

10
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- 110tk oreeerr e e e C LMW 01/27128 PCT/ USOO 27187

a sul fonyl urea, a glucosidase inhibitor, a PPARYy agonist, a PPAR al'y
dual agoni s¥geaw1®P2 inhibitor, a DP4 inhibitor, an insetTuseensiti zer, a
gl ucagon-like peptide-1 (GP-1), insulin, a neglitinide, a PTP1B 5
inhibitor, a glycogen phgswrippuageas ndefiirded inaCU4Df B having the

gl ucos- 6- phosp 1,238 inhibitor. 19. The conbination as defined in Caim18
wherein the an? rabatic agent is 1, 2, 3.or nore of metformn, 10

gl yburide, glinepiride, glipyride, gli pltzZI @&, chl orpropani de, gI i cl azi de,
acarbose, mglitol, pioglitazone, tro \@‘/ zone A0S glitazone, insulin,
Gl- 262570, isaglitazone, JTT-501, N\ 44§ L89%645.L it 440, R-119702,
AJ9677, repaglinide, nategli 9242, GWN 409544,
KRP297, AC2993, LY315902, ¥hd/of NvAF DPP-728A. 20. The conbi nation as
defi ned in Caiml7 V\,herel n tQ i nhi bitor conpound is present in a
weight ratio 20 to the ant i dE@bet) c ag®nt within the range from about 0.01
to about 300:1. 21. The conbinati as defined in Claim16 wherein the
anti-obesity agent is a beta 3 adrenergic agonist, a 25 |ipase inhibitor,
a serotonin (& 8opani ne) reuptake inhibitor, a thyr oid receptor beta
compound, and/or an anorectic agent. 22. The conbination as defined in

d ai m 21 wherei na: 30 the Bhti-obeski:y agentRPs orlistat, ATL-962, AJ9677,
L750355, CP331648, sibutram ne, topiramate, “axoki ne, dexarrphet am ne,

-

phent er mi ne, phenyl propanol am ne, and/or nmazindol. - 111
CHz 2~-Me H 4-Et
CH; 4-Me H 4-Et
CH; 4-Me H 4-S0,Me
CH; 4-Me H 4-OH
CH; 4-Me H 4-S(0)Me
CH2 4-Me H 4-F
CH; 4-Me H 4-Cl
CH; 4-Me H 4-Me
CH 4-Me H H
CHz 4-Me 6-Me 4-0OMe
CH, 4-F H 4-OMe
CH; 4-Cl H 4-SOMe
CHz 4-Cl H 4-S0;Me
CH; 4-Cl H 4-0CHIY
CH, 4-Et H 4-OMe
CH, 4-iPr H 4-OMe
CH; 4-iPr H 4-SMe
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1111111111232323 fij b beeer b el WO 01127128 PCT/ USOQ 27187  23. The
“conbination as defined in Claim16 wherein the lipid |owering agent is an
MTP i nhi bi woreg2ae HVG CoA reductase inhibitor, a squal ergrnssprhet ase
inhibitor, a fibric acid derivative, an upregulator of LDL receptor 5
activity, a |ipomygenasa-iphi bitory or angAfghlei nhibitor. 24. The

conbi nation as defined in Caim23 wherein the lipid |lowering agent is
pravastatin, | oVist ati4),5-CCHe@ast alli n, atodwmistatin, cerivastatin,
fluvastatin, 10 nisvastatin, visastatin, atavastatin, rosuvastatin,
fenofibrate, gef¥4d brozil35-M8 ofi bralle, avasf#mEbe, TS-962, MD 700, and/or
LY295427. 25. The conbination as defined in Caim23 wherein 15 the SG.T2
inhibitor is pr nt in AN ght M8 0 to 4oMe i pid-1owering agent within
t he range from&pout O.O%Bb%o aboué 300:1, 26. A nethod for treating or
del ayi ng the 20 ff ogress For onsét of dfa %t'es, di abetic retinopathy,

di abeti ¢ neuropat hy, diabetic nephropathy, delayed wound healing, insulin
resi stance, hyperglycenia, hyperinsulinem a, elevated blood | evels of
fatty acids or glyfcerdhe egmreundiagedehineseldt Gaimy dehaving yeher i deni a, 25
Syndronme X, dwaheihgeconplications, atherosclerosis or hypertension, or
for increasing high density |lipoprotein |evels, which conprises

adm nistering to a manmalian species in need offtreatnment a
therapeutically effective amount of a coRfpafind as defined in aim1. 30
27. The nethod as defined in C aim 26 #&hg =3 SA.T2 i nhi bitor conpound
has the structure - 112 IIhiLIh/,@-" 01127128 PCT/1JS00/ 27187

HO
HOY N YoH
OH
5
15. A pharmaceutical composition comprising a

compound as defined in Claim 1 and a pharmaceutically

acceptable carrier therefor.
10 16. A pharmaceutical combination comprising an

SGLT2 inhibitor compound as defined in Claim 1 and an
antidiabetic agent other than an SGLT2 inhibitor, an
agent for treating the complications of diabetes, an
anti-obesity agent, an antihypertensive agent, an

15 antiplatelet agent, an antiatherosclerotic agent, and/oxr

a lipid-lowering agent.

17. The pharmaceutical combination as defined in
Claim 16 comprising said SGLT2 inhibitor compound and an
20 antidiabetic agent.

18. The combination as defined in Claim 17 wherein
the antidiabetic agent is 1, 2, 3 or more of a biguanide,
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R4 R HOOHOW"/OOH OH 28. A nethod for treating type || diabetes which
5 conprises admnistering to a mammal i an species in need of treatnent a

t her apeut i cwbloy2ats ecti ve anount of a conpound as defi nedrusee@2rs7m 1 al one
or in conbination wth another antidi abetic agent, an agent for treating
the conpli catizoBulFbngl abed£S a FuabsidPNeSiHNLIEERL \ 5 paK)

anti hypertensive agent, an antiplatelet agent, an anti - thgrosclerotlc
agent and/ or RIPHEE pﬁd%?ﬁlt oyednal ZS(JJOnAS(tonpouaRQ ha'xh:.ﬂngtbhe stopeture R1

Gon ., oon R Hs o g SRR R e SHERS R nerain RL

R2 and Rea ar é’epﬁaégehdéﬁéﬂel?yl)hyaﬂégéhn, @GHmegRstinideera ATQUB, CF3, OCHF2,

OCF3r SR5" 501 lmhamear 04 ¢MRoREN esﬁomgs@mmﬂ&er A/t e carbons
to which they e 20 _attached can rman annel ated five, six or seven

menber ed car bk EP§ Brries &l &P HtPHray contain 1 to

19. The combination as defined in Claim 18 wherein

the antidiabetic agent is 1, 2, 3.or more of metformin,

10 glyburide, glimepiride, glipyride, glipizide,
chlorpropamide, gliclazide, acarbose, miglitol,
pioglitazone, troglitazone, rosiglitazone, insulin, Gl-
262570, isaglitazone, JTT-501, NN-2344, L895645, YM-440,
R-119702, AJ9677, repaglinide, nateglinide, KAD1129, AR-

15 HO39242, GW-409544, KRP297, AC2993, LY315902, and/or NVP-
DPP-~-728A.

20. The combination as defined in Claim 17 wherein
the SGLT2 inhibitor compound is present in a weight rgtio
20 to the antidiabetic agent within the range from about
0.01 to about 300:1.

21. The combination as defined in Claim 16 wherein
the anti-obesity agent is a beta 3 adrenergic égonist, a
25 lipase inhibitor, a serotonin (and dopamine) reuptake
inhibitor, a thyroid receptor beta compound, and/or an

anorectic agent.

22. The combination as defined in Claim 21 wherein
30 the anti-obesity agent is orlistat, ATL-962, AJ9677,
L750355, CP331648, sibutramine, topiramate, axokine,
dexamphetamine, phentermine, phenylpropanolamine, and/or

mazindol.
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"PCT/ US00/ 27187 4 heteroatons in the ring which are N, 0, S, SO and/or

S02; R3 aRgghiz7ddse | ndependent |y hydrogen, OH ORSa, OApylrusoddsridAryl,

| ower al kyl, cycloal kyl, CF3, -OCHF2, 5 -OCF3, hal ogen, -CN, -CO2R5b,

- CD2H, - CONR6RSa, 23NHGﬁE§Ccomb1l}4lal§@385Qs dé\kﬁ%&)&laéﬂ{'ls -wiEe i SORST,
-S02R5' 9, ngAaiphgor a five, six or seven nmber ed het erocycl e whi ch

may contain t LSS aigﬁnf:hésr?’?ld"%lleﬁlbéFérN ap HNG G983  and/ or
S, or R3 aredRétasgeifiterbiidd) d0sghelens wirﬂ:hte«nawélgﬂhiﬂswoﬁ,r% attached
forman annel f|v Sl X seven rrenbere o] l e or eterocycl e
whi ch may cor?t%%?gcla?o 4 %IJIV %oz‘a'teOnEnllf‘Pﬁ%u \?/E gﬁf X\ FN-' 0, S, SO
and/ or SO2; REtiRbhy, RBblimRBtygeR8de REleibRSIfL, R&Qaanﬂcm iioitier.
independently | ower al kyl; R6 and R6a are independently hydrogen,

al kyl ,aryl, al kyI aryl, cycl oal kyl, or R6 and R6a together with the
nitrogen to whi ch2fheyThe comiinahaant as refingsthdnafdaimf2y ewhegieiror seven

menber ed het mcysb@ammlr@/ a%em;aw Q&xﬂastt%ﬂnhelswéut.%I n the ring
which are N, and/ or Ais H, or CHanherenlso-

3, or a phalsﬁ'a‘géﬁf'?'&ém yata‘%?é’éﬁtté‘BFB's%ﬁl‘farf’éaé&f" Sty a%’f%’?’d?'sorrers
t her eof , 18nd nd spastatin gstsadtheiapf amﬁst%:mherpsavas'eatimt where A is

(CH2) n wher e | r 0 an | east . ghe of_ R2, Rea,
R3 and R4 is%ﬂ&lgr%i?%’ Hntlogef, $18eudltd avEsImiBe LS 2. v oo,
MD-700, and/or LY255427.

25. The combination as defined in Claim 23 wherein
15 the SGLT2 inhibitor is present in a weight ratio to the
lipid-lowering agent within the range from about 0.01 to
about 300:1.

26. A method for treating or delaying the
20 progression or onset of diabetes, diabetic retinopathy,
diabetic neuropathy, diabetic nephropathy, delayed wound
healing, insulin resistance, hyperglycemia,
hyperinsulinemia, elevated blood levels of fatty acids or
glycerol, hyperlipidemia, obesity, hypertriglyceridemia,
25 Syndrome X, diabetic complications, atherosclerosis or
hypertension, or for increasing high density lipoprotein
levels, which comprises administering to a mammalian
species in need of treatment a therapeutically effective
amount of a compound as defined in Claim 1.
30
27. The method as defined in Claim 26 where the
SGLT2 inhibitor compound has the structure
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or OCHF2 and/or at least one of R3 and R4 is CF3, -OCHF2, - OCF3, -CN,

- C02R5b, CH (OR5h) R6d, CH (OH) R6c, COR6b, -NHCORSO 30 NHS02R5d, '

- NHSQ2Ar y 1Lywdf$1yrizg - SROe, - SORSf, -S02R5g, -SQ2Aryl  or redwaggen7isr a
[

conpound of the structure - 114 [IIIITEITEITIT L LTTrriit il Si1ilt W
01/ 27128 PCT/ US00/ 27187 R4 R2a RR6 R ~/1 O-~-g R8O\ Br BnO OH R2 BnO
o4 BnO'' hi/OBn BnO ~'

"RV OBy OBn , OBn R2a Rl RRa R7 , - .0 Bf~~ OHO

HO O R2 BnO O R2 HON ~Y" ""0 ""108n OH, OBn wherein R1, R2
and R2a are independen drogen, OH, OR5, 5 lower alkyl, CF3, OCHF2,
OCF3, SRoi or halo two of Ri, R2 and Rea together W|th t he carbons
to which theyH8reT atfached can forman annelated five, six or seven
nmenber ed car bocyg wopet erocycl e which may contain 1 to 4 heteroatons in
the ring which are &, 0, S, SO 10 and/or SO2; R3 and R4 are independently
hydrogen, OH, ORSa, OQAryl, OCH2Aryl, |ower alkyl, cycloal kyl, CF3, -OCHF2,

28. A method for treating type II diabetes which
5 comprises administering to a mammalian species in need of
treatment a therapeutically effective amount of a
compound as defined in Claim 1 alone or in combination
with another antidiabetic agent, an agent for treating
the complications of diabetes, an anti-obesity agent, an
10 antihypertensive agent, an antiplatelet agent, an anti-

atherosclerotic agent and/or a hypolipidemic agent.

29. A compound having the structure

15
wherein

R', R? and R®® are independently hydrogen, OH, OR%,
lower alkyl, CFs, OCHFz, OCF3;, SR** or halogen, or two of
R', R? and R® together with the carbons to which they are
20 attached can form an annelated five, six or seven

membered carbocycle or heterocycle which may contain 1 to
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- OCF3, hal ogen, -CN, -CO02R5b, -C02H, -CONR6R6a, -NHCORSO, - NHSO02RSd,
- NHSQ2Ary1, Aryl, -SR5e, -SOR5 , -S02R59, 15 -SQRAryl, or a five, six or

seven nenkgs et erocycle which may contain 1 to 4 hetpgfraRb@i¥egs N t he
ring which are N 0, S, SO and/or SO2, or R3 and R4 together with the

carbons to Wi glckbeytans ﬁ{t&%h@qngomam £, apeds, fsqe % r seven

menber ed carhocycle or heterocycle 20 which may ‘cofital n et er oat ons
in the ring Wi2¢h are N, 0, S, SO and/or S02: R5, Rsa, R5b RSo, RSd,

Rse, O, R55 and RSIaram éf@%ﬁ@!&g@ﬂh&ﬁtifvﬁ{dﬁgﬁ\ﬁl . o6 8RY, R@ﬁr?i
i ndependent | g en, alkyl, a aryI cf oal kyl | R6 and
R6a t oget her (Xﬁg‘%’ °W"/f15‘l by  cyeloaljeyl 11 1'£>£%’/cl F241 ~ M 1~, ~, 11~1 S
111 ¢ 1175 \OOTFs2 HEFoden]/ LTROG-CTREY, -rudenpgecDMKfRWbl CRHCLRY, are attached
form an annel_ dal vV ¥ or s ere ef er d.e Whl ¢h may
contain 1to é@%efoa %%@‘FX rﬁ]n% 'ch%é)rﬁ ’ %éyﬁg and/ or SC2;
5Ais 0, S -ISIQ;AOYL( GHR)a rfiwrherelxl P15 sﬁevenSmembeaed mm:rermdllecal |y
accept abl e sa,}t L&0fantdd { stt el f ng g ester
thereof. I II IIllll?ll?Lnl iRk ﬁgﬁ@%i&g q% gh8"Es g Rttt
are N, O, 5§, S0, and/or SOz, or and R together with
10 the carbons to which they are attached form an annelated

five, six or seven membered carbocycle or heterocycle
which may contain 1 to 4 heterocatoms in the ring which
are N, 0, §, SO, and/or SO0;;

R®, R%, R%®, R%¢, R%, R%, R%f, R%Y and R™ are

15 independently lower alkyl;

R® and R®*® are independently hydrogen, alkyl,aryl,
alkylaryl, cycloalkyl, or R® and R® together with the
nitrogen to which they are attached form an annelated
five, six or seven membered heterocycle which may contain

20 1 to 4 heterocatoms in the ring which are N, O, S, SO,
and/or SO;;

A is O, 8, NH, or (CHz), where n is 0 — 3, or a
pharmaceutically acceptable salt thereof, all
steroisomers thereof, and a prodrug ester thereof with

25 the proviso that where A is (CHz), where n is 0,1,2, or 3
or A is O, and at least one of R!, R?>, R*®, R® and R! is OH
or OR®, then at least one of R}, R?, and R®® is CF;, OCFj,
or OCHF, and/or at least one of R® and R® is CFi, —-OCHF,, -
OCFs, -CN, -CO,R’®, CH(OR*™R®, CH(OH)R®®, COR®™®, -NHCOR®®, -

30 NHSO,R®¥, -NHSO,Aryl, Aryl, -SR®, -SORf, -S0,R%9, -SO,Aryl
or halogen;

or a compound of the structure
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10

15

20

25

R', R? and R®® are independently hydrogen, OH, OR®,

lower alkyl, CF;, OCHF;, OCF3;, SR*® or halogen, or two of
R, R? and R** together with the carbons to which they are
attached can form an annelated five, six or seven
membered carbocycle or heterocycle which may contain 1
to 4 heteroatoms in the ring which are N, 0, S, SO,
and/or S0;;

R’ and R' are independently hydrogen, OH, OR®, OAryl,
OCH,Aryl, lower alkyl, cycloalkyl, CF3;, -OCHFj,
-OCF3, halogen, ~CN, -CO,R®®, -CO;H, -CONR°R®, ~NHCOR®®,
-NHSO,R*, -NHSO,Aryl, Aryl, -SR*®, -SOR®%, -S0,R%9,
~-S0,Aryl, or a five, six or seven membered heterocycle
which may contain 1 to 4 heteroatoms in the ring which
are N, O, S, SO, and/or SOz, 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 to 4 heteroatoms in the ring which
are N, 0, S, SO, and/or S0;;

RS, R%, R%, R, R%, R%, Rf, RS and R are
independently lower alkyl:;

R® and R®® are independently hydrogen, alkyl,aryl,
alkylaryl, cycloalkyl, or R® and R® together with the
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nitrogen to which they are attached form an annelated
five, six or seven membered heterocycle which may contain
1 to 4 heterocatoms in the ring which aré N, 0, S, SO,
and/or SO0j;

5 A is 0, S, NH, or (CHz), where n is 0 - 3, or a
pharmaceutically acceptable salt thereof, all

steroisomers thereof, and a prodrug ester thereof.

* c L M N *
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