; €3ecPPQDXxTZj c6cTc% >22 March 2004 C- ARYL GLUCOSI DE SGLT2 | NHI Bl TORS AND
METHOD Field of the Invention 5 The present invention relates to Caryl

gl ucosi des which are inhibitors of sodi um dependent gl ucose transporters
found in the intestine and kidney (SG.T2) and to a nethod for treating

di abetes, especially type Il diabetes, as well|l as hyperglycem a,

hyperi nsulinem a, 10 obesity, hypertriglyceridema, Syndrone X, diabetic
conplications, atherosclerosis and rel ated di seases, enpl oyZhlylascltROTAar yl
gl ucosi des al one or in conbi nati on with 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 deni ¢ agaRYs.cIBACKILOUSELTR! ThAes I1ORENEL O MEMRLOXI Mat el y 100
mllion people worldw de suffer 20 fromtype TT diabetes (NFDDM, which is
characterized by hyperglycem a due to excessive hepatic glucose production

and peripheral insulin resistancé&ieitiec® gdte Eavemsiohor which are as yet

unknown. Hypesg| ycem@hd preoast dﬁfv%qti@nbpelta%sm Qf—arr'y§k L?&ts%e%)or the
devel oprment of di ﬁb ic 25 gf-b | i cati_ons g gﬁ to contribute
i

directly to the "RpaT rifent "BtPTAR Ph 5%%%%% SR uSfanced NI DDM

Nor mal i zati on of tphasyertglrac bgend n.nNtDE)Mrpratsmene sannblklz.dnbxa edected to

mprove nsulin askl afa aani0 AL Sekat i, dRVELONTENL L. o BPRLLG
PEgtticase *fransport er

conpl i cati ons. H 0 I nhibitor_ of the so | epen en

SGLT2 in the ki dfé$ W 'd 3Fev kbt QHP?’E)G%YICG“‘H' tweﬁéflﬁ‘&ﬁ@&ﬁﬁ@n of plasma
gl ucose | evell§, ahdsieyr, hmgseboﬂh;gmeghaemm ephansiend, gl usmsa cexcr et i on.

The devel oprent a Y n tic agents is
al so desired in g?ggfr? Cfalgl-ﬁ %@%E%A%O%Bh Peﬁgﬁgnéigéaﬁsset%l ng

therapi es, incl udPRYCYHE §HFFdF1)ﬂ‘i¥r1ea§ucct%d§foPi—m%@d' dnRegombimatdemi n, and

insulin, and to avahdortéjetpet@fltmoacle steer nyfpeChﬁtft&.%%lt@-E:eﬂ;éMtth the use of

t hese ot her agentaﬁ Hyer QL%/C 1 8:LS, tlé'g?eveorfapeXQ& a%gedl abet es

(NI DDV ; consi sten contrél asma gl ucos TS $°6S .can of f set
t he devel opmdft éf‘cﬁll%é’twelébh%ml@aﬁgm%s and beta cell failure seen in
advanced di sease. Plasma glucose is normally filtered in the 10 kidney in

the glomerulus and actively re bsltc)rrbed in_the [ OX] maé tubul e. SGLT2
appears to be the major | tran%ﬁe&ﬁeﬂéﬁ—m he reupt ake of

glucose "at this site. The SGT specific inhibitor phlorizin or closely
rel ated anal ogs inhi bAﬁprtolilh.ﬁaE@Hptl@bemPIP&ﬁﬁ%ebﬁlé Sadiuab@aé CstQQQntS and

dogs resulti normal i zation of plasma glucose | ev

gl ucose excrgﬁl o% TR ¢ he L ﬁ Bb&’%@m(wgwﬂe é’?‘f‘ﬁ%t’ss CE‘S‘ﬁac{ee‘E ﬁont h)
treatment of Zuckepeddlatremis dwe Sonvekhessi @GhéBatirhidliucose has:dm@emom eported
to inprove insul aHdrﬁéﬂ%%%aiOlf?squ%y‘fsms%anc@prep/@ dodRULhBs SENrt i Vi ty,

and del ay the onset of nephropathy and neuropathy 1n these animals, with no
det ect abi e pat hoFB&%h iaFe RE K?BW“&HB nd ¥ReEILY BT84 1|Snﬁ%’|‘%t‘rﬂ?éepnt?ﬂ asna.
Sel ective inhi bi beoth®maJokTZislk fickbet far pAei datrslopmend be dbapectied to
normal i ze 25,pl a by n in the
urine, therel%? i %pgﬂ%\!#%qg?ﬁgﬁl?'ﬁ&g% E':LFQJ\'/* h:% géﬁ{g&?ﬁm Bir%%é(oggvel opnent
of diabetic conpthéaxmwmempn@fww#eemecaﬁetgpncw rlé‘uﬁ ¥We99 t he ki dney

occurs in the epmbahl aluocrﬁalah§z4ﬁldnhefelaralsma8131&e@§erm afpB9 gdtaenesal
cortical proxinal gg%e, aad tS 1":2 .S Ilkel_l%1 g{ t e %CE Jransporter
responsi bl e for FRFS® BUSEERES P2 RIS 7234t R o él & p?&t €% cont ai ni ng
14 menbr ane- spanmfﬁgefse:gmaldt'selcbrartemtsopr@nhhﬂtnanwn}pld-)cpﬂiegs%d Am the early

. S1 segment ofgt h?nﬁ%‘ﬂorpr thﬁ@lsoﬁuhUQ%éﬁienIhEIM &%Eﬁsé@ﬁ'ﬁér‘c' city,
sodi um dependence, March 2004 However, go t}bsporters do
"slutc"n oal

vary in their suﬁEPT%lt‘é’ %GCFW%?}{ would ghe EYEEFLe % ose, which
is a substrate fabrhfdiFhtdvhyof Aslnismasylatdsen lefre s @anidz parhaps pedifi c
i nhibitor of 5 SgéI ﬁ‘_pt 'b\Q teXh?Qéﬂx\q %ﬁg? Oefxc‘}fet cept in vivo by

pronoti ng gl ucose eXctetfon ing and fed plasma glucose, and
pronoting gl ucose ut |Thezaiewshomqrﬁo@t h?’fﬁ)’gl Padhr card @Fadt¥ et Vien sever al

di abetic rodest BREekSaRdci BgoRies GRNLDSo edfiveasinmsieler Mo adverse 10
effects on plasma ion bal.ance, renal function or renal norphol ogy have been
observed as a consequence of phlorizin tregtoent for as long as two weeks.
In addition, no hypoglycem c or other adverse effects have been observed
when phlorizin is adm nistered to nornal




15 animals, despite the presence of glycosuria. Adm nistration of an
inhibitor of renal SGTs for a 6nmonth period (Tanabe Seiyaku) was reported
to inprove fasting and fed plasma glucose, inprove insulin secretion and
utilization in obese NIDDM rat nodels, and offset the 20 devel opnent of
nephr opat hy and neuropathy in the absence of hypoglycemi c or renal side
effects. Phlorizin itself is unattractive as an oral drug since it is a
nonspeci fic SGT1/ SGLTZ i nhibitor that is hydrolyzed in thedMarev2004

agl ycone phloret| 25 a potent inhibitor of facilitated gl ucose

iS
transport. Conclf Img:tl‘l?m?rﬁ:hleﬁllﬂ:b?lg d:fhef:aﬁi-??'t dOFVeIEIUEHSe transporters
(GLUTs) is undesiulfbhelisiease shtdrdlidiibed s syorétkrdiaipl eghet ed to

exacerbate peri pRgh@in, Ngul L8 5&5&5& BCSo ! REeOpe hypoglycenia in
t he CNS. 30Inh|b|t|o?10 SGL coul ?ééh\gggség%&fgaver e

consequences as 3§°FHHRG l"’éFEdﬂlﬁ/ UReChethafet aFhes\a88nsAe gl ucose/ gal act ose
mal absor pti oA (GGV) , Hypengliyelmiaitiat honsl inkdkne £ SEpkl 1QOkL ARsRQr ter resul t

0 | mpai red o UGRSBOMP! Assisl Beddie doRkest | 0P o,a0d THEOLAr ALY ng di At hea

35 and dehydration, em ca ces Mar ch
2004 SGLT2 and SéRTstesicapepfisgt tthe deyplaprentsefjsbinbetds ver gence bet ween

them allow for coflepniddticaki @:mdqietsel:emlﬁ/aqﬁG!:_-TQeémhhbha@JrﬁzedThe fam |i al
gl ycosuri a syndrqgg re &ondltlons in Eh estinal cose

transport, and rena? ?ar andpare %]Tuc&sﬁef'sl'bc’rfgm i"fgeact s ®are nornal .
Fam | ial gl yQosidaepain emesgmrmluﬁoam\ﬁeitepehmrmlblsyrbérawex mbenmal - pl asma

gl ucose |evels, pasdirdPeabule. SWdIeh BPpdRiOkonsa! ik QSPbE' ts as a
consequence of %helr di.sorde Ite sonetinmes e high (110-114

g/ dai l'y) |evel s ‘5P PUSEEe rsi%?’éﬁlé’gesgﬁé THE GPUBRVAiR gﬁs%\‘l‘?‘&f‘&ﬂﬁ in these
patients includé&hpsl sigleagi ke peihilspacahit pohjdipst phlantziheki dneys

appear to be norc@agew r%tlraueausrealere;@! iﬂﬂmtomm}hf&ptmem&&s%vmence
avai l abl e tggs far, I'S defects in renal reuptake, o ucose appear to have
t

m ni mal | on etdr’th%b’aﬁ |r\?éleﬂ'6?|s%é‘ﬁ8§sr?srinc'}t"ﬁ8rw w%ﬁ‘éﬁ'hﬁ?t‘l%Pgl dual s.
The foll owi ng r eflesexncEicdiseclesd sObgr yromitiagsy s s8GeX2rétikinbi t ors f or

Lreating di abet gg.na RRAIPIEIAL Cakgo. AR Q350E),{ Tangbes S |

di scl oses conpounds structure A A
R~, R~ can be at¥8pfment of dupkes t‘GéHFEl‘QSfaEP BBSy o AFLG? s’c‘}*ﬁé’é§°r
structures of thesfﬁééro\Me@grgedﬂLEo 8mprbve insdiMbfedpor@e4ts R H, acyl,

CO{ QAl kyl) L) M~R~ e structure 8
to include exgnﬁ s %’f lglp ere f—é) §§\M§§¢ %ﬁlaggin'g%&r ed ring is
saturated as welomsae Qm@e@bmpeﬂmrﬂm PEUIRRREOY hiD pHEses 2 Pmad s3) and
indenes (0 = CHylithFho d¥tede¥ble GAtBOLKYY)ifRthelkidddyhnd no

electrolyte imbalance in plasma. Selective inhibition of
SGLT2 in diabetic patients would be expected 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,

-2 -




Rs HOr ML 10 JP 09124685A expands upon structure 8 for R = H to include
derivatives of nono acyl ated C6 hydroxyl where the acyl group is a
substituted benzoic or pyridyl carboxylic acid or a urethane generated from
t he correspondi ng phenol. R~ N, acylaryl, COOAryl) R~-H 15 JP 09124684

di scl oses derivatives of structure 8 - 6 22 March 2004 R, R= = H,

al kyl, al koxy, aryl or together oxo EP 773226-Al di scl oses derivatives of
structure B R = alkanoyl If R~ = H R== al koxyoar bonyl |f R2Marsh 2004
0B027006- A di scl os ;?der Lvatives of structure A where various conbinations

of the glucose hy PR LAFRE A P4 LT P rRppRRT S HeAthel &Y BhRar to EP
508359A1 10 EP 6BUGEAtARsappaaies high crmranyiags Iier iafdthies ebastiuct ure B

di scl osed in JP Q&JAHRR ' re | | Qns. whi ch

di scl ose SGLT2 i nhi bi tg???il%JI%éqthﬁgég%%lroanr%‘5&90%&9%%%%%%51é 44" chem

Pharm Bul|. 44, 4% cpigpcrls Kifggy)Paximghghutailes-, Eneddibharm Bull. 46,
22-33 (1998) M hipngud ebpadtidthemudPhariplBobte sBr21545hE555 . (1998) A Cku
et al, Diabetes, 48, 1799-1800 (1999) 20 JP 1029S391 ( Dai ni ppon) discl oses

500 structures a%r?f%Pﬁti@F%e‘?ﬂ c/gég‘éﬁ’é% JdrappFrarisntinofheliHbeseanentThese are

8- gl :JCOSi des of dag/oh”rw(f )blrak.&ﬁia]CCthhﬁﬁﬂ.éﬂ%ir;cI??ertuall;}ZaL@-rmd% Qdadi® 98/ 31697
I scl oses conpou ructure (RZ Ar (R~ n ere Ar

i ncl udes, anong gﬁceogse, E%ﬁrég ?H-_ FlEph‘é{nt ,enaf’%%éen]yr% %Fgﬁg@m d2phenyl et hane,
and di phenyl et hekidnayd cSriax s . dnfihterd de, aRzantsisEns@H, ami no, hal ogen,

carboxy, al kyd, sycdalchybeidyd gaEbexanifeatraneh 78 i sghysrigogn, al kyl, or

I, d k, d.. I nd dently 1 - 4. _A subset. of ) d
(i Ll osad 1 Vo S5T68 aBit e SEDAS b TUHA A PR Sabr it es A

is Oor (CHz)= wheseticsabformality in which renal glucose reabsorption

is impaired to varying degrees. None of these syndromes
investigated to date map to the SGLT2 locus on chromosome

15 16. However, the studies 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 $3 segment of the renal proximal tubule. Despite
their sequence similarities, human SGLT1 and SGLT2 are
biochemically distinguishable. For SGLT1l, the molar

ratio of Na' to glucose transported is 2:1, whereas for

SGLT2, the ratio is 1:1. The Kp for Na® is 32 and 250-
30 300 mM for SGLT1 and SGLT2, respectively. Km 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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R3 is hydrogen, alkyl or acyl group where nis 1~ R=is hydrogen, alkyl,
OH, NHp, hal ogen, COZH or carboxi m de where k b 1li 10 which are disclosed
for use in the treatnment or prevention of inflamuatory di seases, autoi nmune
di seases, infections, cancer, and cancer netastasis, reperfusion disorders)
t hronbosi s, ulcer, wounds, osteoporosis, 15 diabetes nellitus and

at heroscl erosi s, anong others. Description of the Invention In accordance
with the present invention, Caryl glucoside conpounds are 2% blarcte@004hi ch

have the struct upgvedRrl the.g twWo traggpc!\@c ezl 39%%9@‘?5%@ §§§&r%%a| Ogeare

i ndependent |y hydr %efn eqftQ %/ n
or two of R, Rz°RM Iifétf%'ﬁ oﬁeFuW Ehst“‘l"r'é B8 rBIASTPEE mithdlsht heya are 5
attached can forsumatranerefat e$LTilvenlwi X or seven nenbered carbocycl e or

het erocycl e which rray\dﬁgg{@_ﬁt}t (NN pe rin |ch re N,
0, S, SO, and/or_SOz; R R-‘are in epenglctéanylpﬁy%rlocgelnq

QAryl, 10 ArSFET zi‘lcﬁwltlby(ﬂrﬁﬁllm PIGPS of xgcept - GCP@VOthogen ‘eN,

- COZRSh, - COzH, pmmgm@aﬂ)e BecretiG, (mﬂmrﬁsaasm\m% fed NHCORS,
-NHSOzRsa, - NHS or a five, six

or seven rrenberggl %rlt “ePoe %ﬁ K \%ﬁé %ron"g’flggn?sgzcos? PB%%%‘%Q&FO&%H&&“H n the
'S ring which ar*énglofce’slc SO deanffertSdn, seyeRd ghabsiogether with the

carbons to whi chmédwlys ane & toxehednigy fH:.%Be@é@GAo@%Qd fliy &dveik¥e Or seven
menbered car P(ﬁcycéteﬁﬁ%r hetelroc cl.e |ch ma %5:? n 1 to 4 heteroatons in
o

the ring which are &R/ VPRI RS9 TREET RS, RSa R5L
RSg RSb and Rsi wl@hodéepefm:i«mtbleynawxqﬁrveﬂsaﬂsa Robefsena@ndfRs are

i ndependent | y hygmmqe,matmbmea&ykmraeléqtloaayés QwoCyebp@l kyth, or Rs and Rsa
together with the #ltrogen t.o ch they arée attached 25 form an annel at ed

five, six or sevifirefBerdd WQ#BEW% %PE%GWVEBﬁ?a?‘FFel“POhﬂ"e
het eroatons in tieen |O|bgemimcd:mhamepm,oﬂ,zaﬁ iSGudraimdsoer&Otto Aoksald, S, NH,

or (CHz)a whese pnims1Q - 43 p pégg?ﬁ ugkc ptabl e salt thereof,
all 30 stereol somers ther e%‘% 8 b %s%%?ggffer eof . The corrpounds

of formula | of RRinigreatidh °6Fs aHeH‘rPf&:}tﬁﬁoQE zgnad SERTUEET Re®Dr ovi so
that where A is qéttn) ribe\Mi]&die('IrhmabeOSeﬂ.yal&,) 04s Ieporfed st impadvat Ieast one

of Rl, Rz, and as \ is
CF3, OCF3. ogfdﬁ‘r? nd %elﬁé{ag ﬁ}“séf I}y 25 %glrc?ﬁsfg%i ?:ﬂg and R
is CF3, - OCHFl , awgllwzmser@beW(w Fet aodely, - g offspRSEhe NHOORS,
- NHSCOZRsd,; WS@é\Fé/lmeéhﬂ of n%@ﬁropaﬁ@%nd nSE¥IR@hor in SPeAapkend ef erred

corrpounds of formula | above 5 e the proviso that where A
is (CH2)" where %P %ng?ice'ﬁlc °rr 3507 A”‘de 5% nd ‘at | east one of Rl, RX,

Rza, R and R is OH dhlorSzin hicnsedf leamatsnactiveras R owalddRuE s CF3,
OCF~, or OCHF2 aa@A&r ﬁt lkeﬁsﬁor&%cQEiRsm/&Lﬁz @Eﬁmté&ﬁhat QF~) -CN,

-CQZRS. CH(OR~)Rs, - , 10 - g( % ‘\_/ RShI‘ - SbRs=,
- SOZR59, - SCRAr yEY‘?J"rC’]H'a"IeB‘gé’FI thﬁ@“&oﬁ%o’tﬁ‘?d?‘z YOI ROtRCT B%fss 45D AT i vi ty
as i nhi bi t or 5 of at het srdiinhildidpendénfagi licasedt garmger teassfadtnd in t he
I ntestine and ki é@&é(upﬁen@ﬂgﬁfﬁiélﬂ%q QEefé]rﬁl‘i%Sf,He iflukBget reat ment of

di abetes and the m cro- macr ovascul ar co I cat’li ons of di aget es such as
retinopathy, neuf®pRaIRfrtesspHsdfFsehys %{HEF% ghde ieQicenguch 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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The present invention provides for conmpounds of formula |, pharnaceutical
conposi tions enpl oyi ng such 20 conpounds and for methods of using such
conmpounds. I n addition, in accordance with the present invention, there is
provi ded use of a .conpound of .structure | in preparation of a nedi canent
fox treating or delaying the progression or onset of diabetes, especially
type I 25 and type I T diabetes, including conplications of dlabetes

i ncl udi ng retlnopathy,. neuropathy, nephropat hy and del ayed®2Mareh Be&4 i ng)

and rel ated di se i nsgul .0, { esi st.an ired ucose

honeost asi s), hyperg ycem %;Nhyggrl ns%l [ n?r?] age%ﬁ(ee\r:g?eﬂe%eg’ﬁﬁ | evel s of 30
fatty acids or gfytEsm eo*Eﬁ,%'{eceyl th?@erqlllpwdém aldentl Eitibatgion of
hypertriglyceri deéua:uS)énémmm iXniskf@FHscl erosis and hyperten3| on, and for
i ncreasing high densL[Ih\é opr gt ein levels, in mamal i an, speci es,
preferably in a human paff IO inkg EH“%?W% AT S e iEAPoF st
accordance with ’t"h’eﬂ'prl@f:éﬁ'@lfladv@rlvpem tdsa@spors, @neyvreerdal usanepoar conmpound

of structure | abpnetrer i6ns QA BALhOMMWdsh aROthsmaant i giahgtic agent, an
agent for treatlggythe conﬁl icati ons of di abet es, an ant]-obesity 5 agent,
a

an anti hyper t ensHbY SRyARE2 MR SRS 3PRFA t9gERYS 1M naRTR L Lt -héRS8cl eroric |
agent "and/ or a_ hypwil pildema cgluagent l¢vels, epad adppearofo asutfdircagent f or
treating type Ilmyj@lb%s&thru@n@m&s Tb:%negggé&aeoeﬁ tﬁéﬁe%ﬁ%érd@m

mal adi es col I@ctlve 10 referred to as kKnown as’

Met abol i ¢ Syhlr ofe§Pie saBEbiNSsy qf"ﬁtﬁo’?faﬁ?nééé?l‘%“ @’Pﬁllﬁndﬁé’Fﬂﬁo‘Pf Met ab.
82, 727-39 (1997yluckee eermtat.herhtypejf sihptapewivideagei sheas enpl oyed
herein refers tog Iy C o] SE T2

i bl tor s of T oF el n ) Lronuty PotsPRRLL, BIERLSL IokhyRaldial, S

anti - hypert ensi vh %d@fﬁ"?ysa?ﬂﬁﬁﬂrattél e r33?@‘@'\"\%151“at-“fi’t’-'l‘“: PReryst| erotic agents
and/or)one Or NDEendt iind- Imm:jrfgoagem Sevildeftecivag 1apl & at ey @ae#erOSI S
agents 20 ot v t nd of structure
| of the mvéﬁtlg%fe\?\% %Bn%lba r%fu E?ﬁe éJrP/ E %‘?‘Q a#?ga O&Pﬁ% %ne two or
nore anti di abet i Bingeai lana/'éﬁrm)rm@patw d’fonﬁﬁﬂ'eeftﬁ%elmt 9@@#‘%@r‘-‘apeut| c
agent (dependi ngn&psdY iihai oDgles1¢f. operation) within the range 25 from about
d.01;1 to about 300: pre rabl from about 0. %%s \t?z utl 10: 1., Preferred
are compounds of for ?‘7&“ TRSSLNGGE ShSSHUA 5% FRPEEE or O or
S and is |inked A8LE2 tl@lhuhetgtmcﬁ%‘l teealing RiabekesRz' are i ndependently

sel ected frompyH, |ower al kyl, hal ogen, CRS) or OCHFz or two of Rl, Rz and 5
R2' are Hand the other is_ lower al kyl %agg?n Eﬁﬂg or ocHei; R3 and R are
i ndependent |y sel ect &F 22877 PohetdLsPkyF .0 € -SRS'. OH, -CZRS,
-3,9-(0CHzO) -, dse{rRa;)dictl ¥ R:ompbhhdORY) Roe fHIowRsg' structhie A SORSI .
10 - SOZR59, ‘aryl -NHSOzAryl, -NHSOzRs, COCH. thiadiazole, tetrazole,
-OCHzAryl, -OCF~= QAryl, or H Mre preferred are conpounds of fornula I
where Ais CH: Rl is hydrogen, hefl ogen or | ower al kyI; IS Rz and Rz' are
each H R3is H R~ is loweg a |, -CORs, -CHOH)Rs", -CH (ORS)Rsa, RS O
-OCHFz, -OCF3 or -SRS'. redvanﬁncﬁprrpounds o formula | of the 20
structure IB IB 'where drogén,R*msiMgen or |lower alkyl and R~ is

| oner al kyl, RSO, -ocxF: CSRs. | tR4R4caphemanrelyef SURSHOMY R he | i nked

para to the glu005| e Bo and the R~ substituent be linked at the para
posi tion. :
ROV “YoRr® '

or! .
25 EP 0850948A1 discloses structures of the following

genus B




I n anot her enbodi nent of the invention there is provided a conpound having
the structure 22 March 2004 12A Et Br 22 March 2004 Det ail ed
Description of the Invention The conpounds of forrmula 'l of the invention
can be prepared as shown in the follow ng reaction schenes and description
thereof wherein tenperatures are expressed in 5 degrees Centigrade.
Conmpounds of fornula | can be prepared as shown in Schene 1 by treatnment of
conpounds of formula Il Il 10 15 (where Bn = benzyl) with HZ Mareh@004
presence of a catal yst such as 1) Pd/C enpl oy| ng a solvent such as MeCH or
EtOH or 2) prefeBably Pd(OH)z using a solvent such as EtQAc. Alternatively,
conpounds of formula | can be prepg ed by treatnent of conpounds of fornula
Il with a Lewis acid such BB 413 or BC13Me2S in a solvent such as
CHad 2 at -78. Conpginds=e ’a” | rEan, ahicodeypr epar ed by treatnent of
conpounds of formula |1 = Ivent sbeﬂ-aﬂﬂ Et SH cont ai ni ng BF3Et zO, at
20. Compound's of formul& | lg (which aRt"HetM™ 20 i nt er nedi at es) can be
prepared by treat of ptonpounds of formula Il with silanes such as
Et3SiH or prefer88'y (i Ar)3SiH in a sol vent such as MeCN or mixtures of

MeCN CHzCl 2 cont aigloWgya“bei s aci d such as BF3EtzO at -30. - 13 22
March 2004 111 Conpoun of formula Il (which are novel intermnedi ates) can
be prepared by coupling of a corrpound 5 of formula IV IV with conmpound V.
10 V Bn0~0 BnO~~~[YJ ~~~0OB npounds of fornula IV are activated for

coupling by treat rrentJP\Motgﬁa?\G%ﬁﬂ_lexBPn?s BIA9n §trusiminenBatecinfdifdesuch as THF
prior to addi 5i 08x&hplaaCHENE Whed @PAAH @Ad ihddle LRSI PEMYekrsd deisty | bed

in. R Benhaddoui S Czernecki, et .al., Car boh¥ r. Res.. 260 (1994),

243- 250a s saturated as well as’the counterparts of

benzothiophenes (0 = S) and indenes (0O = CHz).
X

oR? ﬁgl§ /| :
R? R' = H, acyl, CO{OAIkyl)
O R? = H, allyl
R = H or Me

(+]
Q

rR'o o
RioW™ “Yor!

OR!

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

corresponding phenol.
(+]

2 y/
oR Q R' = H, acylaryl, CO(OAryl)

O Ri=H

5 o
1 0
RO

Ho\ “Yon
15 OH

JP 09124684 discloses derivatives of structure B




- 14 22 March 2004 RRZ/ \ nBuLi ARBr RZ IV JPr~-SSHH=11 1
Compounds of fornmula IV where Ais (CHZ)" where n = 1-3 can be prepared as
shown in Scheme 2 by treatnment of conpounds of formula "Il 5VI R~ R ~'"~'s
/ (CHn~ R\~ CHwth silanes such as Et3SiH in a solvent such as M:CN or
CHzd Z containing a Lewis acid such as BF3EtZO or TFA at 10 .-30 t0 +60.
Conmpounds of fornula VI can be prepared by coupling commercially avail able
bronobenzal dehydes of fornmula VII VI R~, R' ¢ ~~ He. % 22MarctRedd 1
Bn0O O O BnhO~~~ ~~~ Bn V OBn - -15- 22 March 2004 with either the

| ithium or magnesium organoorLet aljecdwrivative of conpounds of formula VIII

VIl R ~,\R-/ (CHZ)n-, R, R? = H, alkyi, alkoxy, aryl or together oxo

Q
R' O °
REKO\\‘ “oH
OH
EP 773226-Al discloses derivatives of structure B
o
OH CID‘ J
R! =alkanoyl fRiI=H
O R? = alkexycarbonyl If R' =H
o p° °
R%0
HOY " /oR"
OH +
5
JP 08027006-A discloses derivatives of structure A
where variocus combinations of the glucose hydroxyl are
acylated and appears to be similar to EP 598359Al
10 EP 684254-A1 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.



Br 510 in a solvent such as EtzO or THF using conditions famliar to those

skilled in the art. Conpounds of forrmula VIII are either commercially
avai l abl e or readily prepared by standard nmethods known to those skilled in
the art. Scheme 2 1S 20 R~ ~~RS ~. ~ ICGMA~./ "i VIlII Et>IWR~ ~ (~~ ~~0O ~

MR- R ~~(CH=h, ~~/ WNA (C\N~lI. R~ R~ (0~.) ~R~\~/ Br ~ OM h Conpounds
of formula | where R is CH(ORS')Rs can be prepared by treatnent of
cofpounds of formula | where R' is CORs sequentially with 132 Karctt2004 at i ng
agent such as AczOin a i%ﬁt such as pyridine alone or CHzCl z cont ai ni ng
1.5 equival ents of a'Ba 558t eg8s SPmBOYRRUCENEP AGEANCEWER as NaBH,
in a solvent such ag3ftOH, 3) an al kylating agent such as RS'Hr or RS"I in
t he presence of ase,such as NAH in a solvent such as DVF, and 9)

al kal i ne ester hydFolfdins conditions such as LiOHin a 2:3:1 nmixture of
THF MeOH HZO. - 1fpg?), 22 March 2004 Conpounds of formula | where Ris
CH(OH) R6™ can be prepared by treatnment of conpounds of fornula | where R
is CORfi wth a P&RfcPhgl SgUBRORE NNABES. | FheaYdel EMengdeh as EtOH 5
Conpoungs o; fordﬂﬁhﬁnWﬁMBEHihdﬁqdﬁﬁh&%}%%ﬂmaﬁﬁbenﬁrapghéﬁygfthb&eaim22£18f
compounds of § orpul, r i a.Lewis . acid such as or
BBr3 at -78 ii\ aﬁﬂsJé VLen?wségjcs dgﬁ %4%%’. %nﬁ%ﬁ%’s hSTlof;%?'rruﬁaé:%PfWMere Ais
CH2 and Ris 10 aXloR6 eanlerlkylepar cehehoxahbim iandSBheise hgdbyaroupl i ng
commer ci al'ly availighl,eceraéggdiand REGESSHnBl 8 SaMouagsn@dntfigrfulag | X 1 X R~
Z /| I~R~- 1S wherlg Zbi s, Br_or Cl vvithd.corII%ou ds Q{o fggrg}l%% X X b}/ heati ng
the two conponents 1ok 851 SERCUEHE HAAEEBRRE D 1 2Fh eSERERIYT a
cat al yst such ascoui{cRRk8)of Gdrepdahtiewing stopetdzesX (which are novel
.internedi ates) can be pr eqﬂkegﬁlr om conpounds of fornula Xl

: Ais O or (CHy); where x=0-3
4 ‘\) Rlis hydrogen, alkyl or acyl group where n is 1-4
= R? is hydrogen, alkyt, OH, NH,, halogen, CO,H or

HO ( DR’),, carboximide where k is 1-4

HOY “You
10 OH
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




- 17 22 March 2004 XI _, by treatnment with (Bu3Sn)z and a catal yst such
as Pd(Ph3p)4 in a solvent such as toluene. 5 Conpounds of formula Xl (which
are novel internediates) can be prepared from conpounds of formula X I Xl
er 10 by treatnent with silanes such as iPr~SiH or Et3SiH in a solvent such
as MeCN containing a Lewis acid such as BF3EtzO at -30. Conpounds of
formula Xl (which are novel internedi ates) can be prepared by coupling
conpound V 15' with the organolithium obtained upon treat n& Mafcltdd@bdunds
of formula XIll X1l R~ R~"~ R~ er with n-BULi or t-BuLi at -78 in THF. 20
- 18 22 Mar'¥iF8684 Schene 3 Rta R BnO0 O O nBuu Br ~~ ~ Bno~"' '!-~0€0

~~Rx v 0eo Br x111 ERySRH 2fld RX1 aRe XddpenBént X RARBYE) ~ 81, ¥R!, R~ BusSnx
alkyl, CF;, OCHF;, OCF3;, SR or halogen, or two of R', R?
and R*® together with the carbons to which they are
5 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, §, SO,
and/or 50;;
R’ and R'age independently hydrogen, OH, OR®%, OAryl,
10 OCHzAryl, alkyl, cyclealkyl, CF;, -OCHF;, -OCF;, halogen,
-CN, -CO;R®®, -CO.H, -COR®®, -CH(OH)R®®, -CH(OR*"R®,
~CONR®R®®, -NHCOR’®, -NHSO,R*, -NHSO,Aryl, Aryl, -SR%,
-SOR%, -S0,R%, -S0,Aryl, or a five, six or seven membered
heterocycle which may contain 1 to 4 hetercatoms in the
15 ring which are N, O, S, SO, and/or SO;, or R’ and R'
together with the éarbons 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, O, S, SO, and/or S0:;
20 RS, R%2, R%™, R, R¥, BR*, R%, R%, R®® and R® are
independently alkyl; '
rR®, 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 $0z;
A is 0, S, NH, or (CH2), where n is 0 - 3, and a
pharmaceutically acceptable salt thereof, all
30 stereoisomers thereof, and all prodrgg esters thereof.

' The compounds of formula I of the invention as
defined above also include the provise 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

'35 R!, R?, and R** is CF3;, OCF;, or OCHF; and/or at least one

-9 -



X An alternative synthesis (Schene 4) of conpounds of fornmula IV where Ais
CHx entails reduction of conmpounds 5 of fornmula XIVXIVR-t R/ Br - ~Rx

c with a reducing agent such as Et;SiH in a solvent such as 10 MeCN or
CHxCl x or m xtures thereof containing a catalyst such as BF3 Etx0.
Compounds of fornula XIV can be readily prepared by Friedel-Craft acyl ation
of commercially avail abl e hydrocarbons of fornmula XV - 19 _ 22 March
2004 xv Rs R~ ~Uwith readily availapje acid chlorides of faf Kareh 29045 XVI
Ry R~ ,Cl ° x~a0 Br Rin a solvent such as CSZ containing two equival ents
of a Lews Acigl__gych ag, Al1Cl~ or AIBr;. 10 R ~UC OAICh. Cf )MR R R-
~ 1 Et~SiH ~-2 BRA\ RL 16 BF 1\ ROCKEW: | \PGfher GH ORI Cottmum @$° of for mul a

Il where A iscerBpndcican-dmriy, epanedr®s shpyssba Sl by pl i ng

conpounds of fgrsaul a Xlsewi t ggﬁpounds of formul‘a XV??ES‘ IX\AA%%\ ~/- 0O"O

B~ \R- or the cofresponti g 2bor &fi ¢S Devi11. XVIiIl R~ NO B ~~ NO R~
Preferred compounds of formula I as defined above

5 include the proviso that where A is (CHz)a 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 Cr;, OCF;, or OCHF; and/or at least one of R® and RY is
CF3, -OCHF,, —OCF;, —CN, -CO,R®™, CH(OR™)R%, ~NHCOR'S,

10 -NHSO.R™, -NHSO;Aryl, Aryl, ~SR%, -SOR™, -30,R™, -SO,Aryl
oxr halogen.

The compounds of formula I possess activity as
inhibitors of the sodium dependent glucese transporters
found in the intestine and kidney of mammals and are

15 wuseful 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 metheds of using such compounds.

In addition, in accordance with the present invention,
there is provided use of a compound of structure I in

preparation of a medicament foxr treating or delaying
the progression or onset of diabetes, especially type I

25 and type II diabetes, including complications of |
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

30 fatty acids or glycerol, obesity, hyperlipideﬁié
including hypertriglyceridemia, Syndrome X,
atherosclerosis and hypertension, and for increasing high
density lipoprotein levels, in a mammalian specieg,

preferably in a human patient.



20 Coupling entails heating in the presence of a catal yst such as Pd(PPh3),
enpl oyi ng a sol vent such as 3:1 Schene 4 - 20 22 March 2004 PhMe/ Et OH
cont ai ni ng NazC03. Conpounds of forrmula XVIII are either comrercially

avai |l abl e or can be prepared upon treatnent of conpounds of fornmula XVl
~with BC13 in a solvent such as CHzZC12. Conpounds of fornmula XVII can be S
prepared by heating conpounds of formula XIX XIX R~ aye \R~ in a sol vent
such as DVBO containing a catal yst such as Pdd zdppf and a BR2ddaminc200s

KOAC with compound XX. 1OXXB-B/O1O \ OO Scheme 6 a, "~~~ 00," ~j
B-B~4Br~~/ 0O~0-~0B,"'as XX W'R7 XIX Pd XVI| a~ o0 ~, ;1 Xl BnG
Pd(P~~Ph 11 A . Bond 15 Corrpounds of formula Il, where A = CHZ and RZ = OH)

can be prepared as shovvn i n Schene 6 upon sequentlal treat ment of conpounds
of formula XX - 21*% 3993\ cH 26020504 R “Wi-Phtie Baseesac hnasniNaH,

foll owed by heaténg w bboememha@@so;@f fey al X¢ i gea80kuent . sych gs Phe.
5 Conpounds of .fornmul a XXl can prépared fr mcorrpounds of formrtar XXI'1
XXI| by treat neRt-S{It a5 Pnee ucf’t‘i‘oéi 2Et §SFH:” PSEISE -agieti n a8 eSS vent
such as MeCN cént aimiangng tiesicomptidasiels as BE&E&&Q Atan BQtlf&!@ﬁl&@dS of
formula XXI§ c e Tln Otrn ‘f*orm#a%/wth
activated net a??%‘?id%g‘egr‘va +v%st% ‘gr:o&nt hgl%ﬂ?‘?”ﬁd 5 e
whi ch are prepaikel anpegsegeiendtdlc taseat- mend/ aof a)()ﬂﬂpblwpm&erald)mn&uqh as

Nar, K. or KCbBpdaldsgned: by ADa: Ll TART Wmegtieh,; as, IBuL or LRUCT in a

sol vent such a

\' H

_;q an mammal T
The ‘conditions, diseases, and maladies collectivery

10 referred to as “Syndrome X” {(also known as Metaholic
Syndrome) are detailed in Johannason J. Clin. Endocrinol.
Metab., 82, 727-34. (1997).

The term “other type of therapeutic agents” as
enployed herein refers to one or more antidiabetic agents

15 (other than SGLT2 inhibitors of formula I), one or more
anti-obesity agents, anti-hypertensive agents, anti-
platelet agents, anti-atherosclerotic agents and/otv 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, twe 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

IA

ﬂ‘




20 - 22 22 March 2004 Scheme 6 R BnO OOt ) NaH BnO~~1 ~~~OBn Br \ ON
Z) nBuLi V OBn XXII'l XXI'l xxI 1) NaH, PhAAs R~ CI~\R~ | x Et~Si H Conpounds
of formula I, where A = 0 or NH, can be prepared as shown in Schenme 7 by
coupling compounds of 5 fornmula XXIV XXIV with conmercially avail abl e
- conpounds of formula XXV where X = 0 or NH 10 XXV R~ H '\ Rs by heating in
a solvent such as pyridine containing a base such as Et3N, a catal yst such
as Cu(OAc)z and nol ecul ar sieves. - 23 22 March 2002&%‘@%%@@4 of
formula XXIV (which are novel inter nédi at es) can be prepared by treating
conpounds of formula XXVI with BCl13 in a solvent such as CHzC12 at -78. 5

XXVI R~ RW O~ OBn0O Oz BnO—~~ ~~~~ OoBn OBn
wherein A is CH; or © or 5 and is linked mera to the
glucoside;

R}, R? and R?® are independently selected from H,
lower alkyl, halogen, OR®’, or OCHF, or two of R}, R?and
5 R* are H and the other is lower alkyl, halogen, oOR? or
OCHFE!
R® and R' are independently selected from lower
alkyl, OR**, -OCHF:, -3R%, OH, -COR*®, -3,4-{0CH:0)-,

-COR®™, -CH(OH)R®®, -CH(OR™R®™, CFi, RS""Q—NH—, -SOR%®,
10 -S0,R%, aryl, -NHSOzRryl, -NHSO;R*, COOH, thiadiazole,
tetrazole, -OCH;Aryl, ~OCF,, QAryl, 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:;, -OCF; or —SR*.
Most preferred are compounds of formula I of the
20 structure IB
IB
o
"
CHy
HO ‘
O~ on
OH
where R! is hydrogen, halogen or lower alkyl and R' is
lower alkyl, R™0, -OCHMF;, or -SR*. It is preferred that
25 R! be linked para to tha glucoside bond and the R*
substituent be linked at the para positionm.

In another embodiment of the inventieon there 1s

‘provided a compound having the structure




Compounds of fornula XXVI (which are novel internediates) can be prepared

- by heating conmpounds of forrmula XI with conpounds of fornmula XX in a

sol vent such as DMBO 10 containing a catal yst such as PdC Z dppf and a base
such as KOAc. Scheme 7 , XI XXIV IS Cu(OAc)= R~ X H ~~J~ XXV when X = 0 or
NH BCl, n-v A=NH Conpounds of fornula IV where Ais 0 or NH can be prepared
as shown in Schene 8 by coupling conpounds of formula XVIll. ~o, o~ B-a
d~~o0 Pd'= XXvVI - 24 22 March 2004 XVII1 R~ HO/ , 8~22/itarch2004 Wt h
conmpounds of formula XXVI1 where X = Oor NH XXVII 5 R~ H~"I~X Br' RZ by
heating in a solvent such as pyridi ne4%ontaining a base such as Et3N, a
catal yst such as Cu(QOAc)z and nol ecul ar si eves. :

Et
Br ‘ ‘




10 Schenre 8 R~ Ry | Rt ~Rs HO 8~ ~ Br~~, ~X HR~'~~1 \R3 XXVI| ~ e~~= ~A R

XVIIl IV A =0 of NM Cu(OAch Conpounds of formula IV where Ais S can be

prepared as shown in Schene 9 by coupling aryl disulfides of 15 .formula
XXM XXVITT R v s WRi~,v S v R-R-wththe organolithiumobtai ned
upon netal ati on of conpounds of formula XIIl with n-BuLi or t-BuLi at -78
20 in THF. - 25 22 March 2004 Schenre 9 R R~ ~ S RWn.BULIi Rs~~~ S er
~~<~ Rs XXVIIl Rs R= Br XIIl| R~ R~ R~>--~~- ~ i~ S \Rs Br R22Marix2004%t ed

bel ow are definitions of varlous terms used in the descrlptlon of the
instant invention. These %&& S fot ioms they are used

t hr oughout the speci fnh@-.at:b@psbl(nml GSSfM}ﬁMaan:eof)tthﬁer Wheentidi t@d b8 specific
i nstances) eit he%réﬂl&'e\é' dually,.on m hgagd}lh ng% ar %%rmlqr 10 1& 20 25 30

The fol | owi ng abbrevi ations are oye B heRyI 8N 32 benzyl
description thereof wherein temperatures are expressed in

5 degrees Centigrade.

Compounds of formula I can be prepared as shown in
Scheme 1 by treatment of compounds of formula II
II

(where Bn benzyl}

10 with H; in the presence of a catalyst such as 1} Pd/C
employing a solvent such as MeOH or EtCH or 2) preferably
Pd(OH), 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 BEBrj;, BCljy,

15 or BCl;-Me;S in a solvent such as CHsCl, 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;+Et0, 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),;SiH in a solvent such as MeCN or mixtures of
MeCN/CH,Cl; containing a Lewis acid such as BF;-Et:0 at

. =30°,

- 13 -



t-Bu = tertiary butyl Me = nmethyl Et = ethyl TM5S = trinethylsilyl TMSN3 =
trimethylsilyl azide TBS = tert-butyldinmethylsilyl THF = tetrahydrofuran

Et ZO = diethyl ether Et OAc = ethyl acetate DVF = dinethyl formam de MeOH =
met hanol Et OH = ethanol i-PrOH = isopropanol HOAc or AcOH = acetic acid TFA
= trifluoroacetic acid i-Pr2Net = diisopropylethylam ne Et3N =
triethylamne - 26 22 March 2004 DVAP = 4-di net hyl am nopyri di ne NaBH9 =

sodi um borohydride Li AlH4 = |ithium al um num hydride n- BuLi22-March 2004
n-butyllithium5 Pd/C = palladi umon carbon KOH = pot assi um hydr oxi de NaCH
= sodi um hydroxi ®et Li OH = |it hi um hydroxi de K2C03 = pot assi um car bonate 10

NaHC1)3 = sodi um bi car bonat e EDC (or fg&DC. HC1) or EDCI (or EDCI.HC) or EDAC
= 3-ethyl 3 -(di met hyl am no grfp - jar bodi i m de hydrochl oride (or

1 (3-di net hyI am nopropyl ) - hyl odi i mi de hydrochloride) 15 HOHT or

HOBT. H20 = hydroxybenzotr azvl e rate HOAT =

1- Hydr oxy- 7- azabengﬂg a ZS‘P = tR phenyl phosphi ne Pd(OAc)z = Pal | adi um
acetate (Ph3p)9Pd ="tetjra |9HtP| phenyl phosphi ne pal | adi um 20 Ar = argon Nz
= nitrogen mn = ni sedeS} Woek hr = hours) L = liter 25 nL = milliliter ~L
= mcroliter g = grans) oh = mlligrans) nmol = noles 30 nmmol = mllinole(s)

meq = mlliequival ent JdLP Esrparatyre ﬁ? or. saturated aq. =
aqueous 35 TLC = thi n°FJ‘§/“e'? sg rothrat ograIE& { na gaﬁwgelch 2004 HPLC =

hi gh perfor nance”ﬁecfﬁ‘iaﬂlﬂﬁ%né’ﬁagli’%ﬁrﬁfpéeﬁﬂ/@k qeughiperdfornanereynidqui d
chr onmat ogr aphy// mes fospataromet ry M5 or Mass Spec = nass spectrometry 5 MWR
= nucl ear magnet}¢ resonance np = nelting point

R‘
R22 R! //\
f:%—a_\\n’

with compound V.
10 v

0. .0
BnO

BnOY “#oBn
OBn

Compounds of formula IV are activated for coupling
by treatment with n-BulLi 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.

- 14 -



dppf = di phenyl phosphi nof errocene Unl ess otherw se indicated, the term
"l oner alkyl" 10 as enpl oyed herein alone or as part of another group
i ncl udes both strai ght and branched chai n hydrocarbons containing 1 to 8
carbons, and the terns "al kyl" and "al k" as enpl oyed herein al one or as
part of another group includes both straight and branched chain 15
hydr ocarbons containing 1 to 20 carbons, preferably 1 to 10 carbons, nore
préferably | to 8 carbons, in the nornmal chain, such as net2®March 2Q04
propyl, isopropyl, butyl, t-butyl, isobu2¥l, Qentyl hexyl , isohexyl,
heptyl, 4, 4dimethyl pentyl, octyl, 2,2,9-% FWBthyIpentyI nonyI 20 decw
undecyl, dodecyl, the varhpus branched chain i sonmers theyeof ﬂand t he I|ke
as well as such groups |n?Iud|ng 1 tq 4osufstituents g 'iilalo for

X

exanple F, Br, ClR‘L 3nadl &, *X%? \gryl(aryl) or

di aryl, aryIaIkyI oxy} al k@Yl 7Rbn al k Pal ke,

cycl oal kenyl cyq¢ IaIKyI . cycl val logd al k§'Oxy, liohally substituted
am no) hydroxy, hydrq?yalkyl acyl, al kanoyl) hmb¥rpaltedn, het eroaryl oxy,
cycl ohet er oal kyl , aerheteroaryI . aryl al koxycar bo®spl , het er oaryl al kyl ,

heteroarylalkoxy, 30 aronxyaIkyI aryl oxyaryl, alkylanldo alkanoylanlno
aryl carbonyl am no, nitro, cyano, th|oI hanaIkyI trlhaloal Y1 and/ or

al kyl t hi o. Unl ess ot herw se |gthated ‘the term’ cyckp Fky/ﬁégs enpl oyed
or partially

herein al one or as_part of an up 35 i ncl udes \g#t ur

unsat ur at ed (contHithg 1 - 28 re 04 or 2 e bands) cyclic
hydr ocar bon groups co 1 hb‘3 riﬂgs, i ocycli cal kyl ,
bi cyclical kyl and trlcygb@ 1, containing aH& '%ﬁi 3 to 20 carbons

form ng the rings, preferab 3 3 to 10 carbons, Torggng 5 the ring and which
may be fused to 1 or 2 aromatic rings as described fon aryl, which include
cycl opropyl, cyclobutyl, cyEIopentyI, cycl ohexyl) cycl oheptyl, cycl ooctyl,
cycl odecyl and cycl o8saeeyrds ®fcEorrydeniV, whews FoflswiEi » griernss nnay be
optional ly subst1¢1utced met@rebatred%&mﬁmt URNEShewdCh By rlaR@eRe & Kyl ,

al koxy, hydroxy, ylal kyl, cycloal kyl, 15 al kyl am do,
al kanoyl am no, ‘y§@9 3€ §¥@§? oh Ianlno) am no, nitro, cyano, thiol

and/ or alkylthlovhnd/or any of the al kyl substituents. The term
“cycl oal kenyl " as enpl oyed hereipsal one or as part of another group refers
to cyclic hydrocarbons 20 contaihlng 3 to 12 carbons, preferably 5 to 10
carbons and 1 or 2 double bond :E?enplary cycl oal kenyl groups include
cycl opent enyl cychheményl heptenyl, cyclooctenyl, cyclohexadienyl,
and cycl ohept adi eny Awu ety boptional Iy substituted as defined for 25
cycl oal kyl . The ter kanoyl " as used herein alone or as part of another
group refers to al \dglﬂgd to a carbonyl group. Unl ess otherw se
indicated, the term"lower al kenyl" 30 as used herein by itself or as part
of anot her group refers to straight or branched chain radicals of 2 to 8
carbons, and thewitt rallahkeredch as BsmdHhen ed rsdlyent saldh as?28eCN o022 March
2004 or as part g no r I i ghtggQr h in
redicals of 2 to %6365% %hégag é%ag%y éﬂi%& g ggr OnngﬁBg ﬁg?gﬂﬁ
preferably 21o- 83%%artsort§07 n the normal chain, which include one to six

doubl e bonds in 5 the: bRds Qﬁalfarmsmrvxa&awmlpre@apeomﬂwQupxawtenyl)
2-butenyl, 9-pente ent en hexenyl y
3-heptenyl, 4-heP ??ﬁ%HCLaéEBC? I abl ?ﬁﬁﬁﬁéﬁ zaghéﬁgggg %f é%lJnE cenyl

4- dodecenyl 4, 8V12tetradecatr|enyl and the i ke, and whi ch nmay be 10
optionally substltuted th 1 to substltuents nanel y, hal ogen,

hal oal kyl , al kyl, al&wgy al kenyl , al kynyl aryl aryl al kyl , cycloalkyl

am no, hydroxy, heteQﬁ I,Hcycloheteroalkyl, alkanoylanino, al kyl am do,
aryl car bonyl am no, emi&eg, Y¢yano, thiol, alkylthio and/or IS any of the

al kyl substituents set orft9herein. Unless otherw se indicated, the term

"l ower al kynyl" 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

"al kynyl " as used herein by itself 20 or as part of another group refers to
straight or branched chain radicals of 2 116 20 carbons, preferably 2 to 12
carbons and nore preferably 2 to 8 carbons in the normal chain, which
include one triple bond in the normal chain, such as, 2-propynyl,

3-butynyl, 2-butynyl) 9- ,



25 pentynyl, 3-pentynyl, 2-hexynyl, 3-hexynyl, 2-heptynyl, 3-heptynyl,
4- heptynyl, 3-octynyl, 3-nonynyl, 4decynyl, 3-undecynyl, 4-dodecynyl and the
i ke, and which may be optionally substituted with 1 to 4 substituents,
nanel y, hal ogen, hal oal kyl, al kyl, al koxy, al kenyl, 30 al kynyl, aryl,
aryl al kyl, cycl oal kyl, am no, heteroaryl, cycl oheteroal kyl, hydroxy,
al kanoyl am no, al kyl am do, aryl carbonylam no) nitro, cyano, thiol, and/or
alkylthio, and/ or any of the al kyl substituents set out her22Marthe200dr ns
"aryl akyl ", "ar Kk iy 5 . .arylal k " as used alone or as part of
anot her group Xé%k gﬂ%&‘b%ﬂg ﬁﬁﬁﬁf“%°£o %%%f@“?e?%ﬁaQQTeéFky? al kenyl and
al kynyl groups &§rdBativhed spereuntsyphgfermedeyVIZUbstituent. Wiere al kyl
groups as definediabove have single bonds for attachment to other groups at
two different carbon atons‘ they are terned "al kyl ene” groups and may
optionally be substitute ,as defined above for "al kyl". Were al kenyl
groups as defined above’éhﬂ al kynyl groups as defined above, respectively,
have single bonds for a gent at two different carbon atons, they are
termed "al kenyl eng 4f'lps” and "al kynyl ene groups”, respectlvely, and may
optionally be subsfituted as defined above for "al kenyl " and "al kynyl ".
Sui tabl e alkflene al kenyl ene or al kynyl ene groups (CHZ)mor (CHZ)p (where
p |Is é to ?k lpreJ‘neﬁabbyvehtI Qubh aaenlctt@mlclsr ]rHtFOu5J.n<j);c%f'1§igbc%1ys 1dtﬁ 3, which
i ncludes al kyl e ne_or_a yle roups) as defined herein, may
optional Iy include ? gqy SSubst Jﬁ%geh?sql E i nclude al kyl, al kenyl ,
hal ogen, cyano, hydr@RlyPO\HﬂdI%oﬂﬁ fonriude, VIRI @e;IEKylltthret@mmejscmlcyycl oal kyl ,
al kyl car bony! anizva 10084 kot Qéé@@W'&éﬁarE&W'sQ%n@ir& %%Qrkr(oqhz) P,

al kyl ene, al kenyl en and al ylen nclude - CHz- CH=CH CH=-
( CI-|2C:I-|:CI-|-1l6 o 1%3 SAEHREE o~y v CHXC—CCHX (
-C=CH CHg2S 0 CHI -zI| ~-21a~-—I| ~ (CH:1 C CHzCH= CH~ CHzZI -

~CHpi HCHp , iHCH2 ( - ifiCH?CHZ , CHy CzhSnékd2 C2Hy - 31 22 March 2004
CH3 F 1 -~HCHCH= , -CH=-C-CH2 ) -(CH)s - (CH/)= C'CHZGH3 OH3 F CHB3 Cl CH

CH3 -CH2-CH CHZ - (CHZ)y CH CHZCH- I~SCHBCHS CHm* CH CH- CHX- ~-
-CHZ CHCHa CH -CH CH2CH2 CH8 CHI W /s - CH=OCH=
-OCHZCt | = - CHZHHCHp ( CHI - pCH:) e ,_g!‘ ~ and
-~T- CHZCH= CHg 1~ <X w7 UL
o S ” 5“4’
vill

R

_EtSH S’\\r(cn,)..

& v 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
Ac;0 in a solvent such as pyridine alone or CH:Cl;
containing 1.5 equivalents of a base such as EtiN, 2) a
reducing agent such as NaBHs 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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The term "hal ogen” or "hal 0" as used herein alone or as part of another
group refers to chlorine, bromne, fluorine, and iodine, with chlorine or
fluorine being preferred. 15 The term"netal ion" refers to al kali netal
ions such as sodium potassiumor lithiumand alkaline earth netal ions
such as magnesi um and cal cium as well as zinc and al um num Unl ess
otherwi se indicated, the term"aryl" or 20 "Aryl" as enpl oyed herein al one
or ‘as part of another group refers to nonocyclic and bicycl 22 Narehez(0d
groups containing 6 t rin rtion (such as phenyl or
napht hyl i ncl udi ng lc%bﬁg?ﬁyﬁ %oimﬁgbﬁiW?F dﬁdlﬁagHﬁﬁﬂﬁgnéﬁpbenclude
one to three addPferAfad angE94§®Eﬁuseﬂ tapausds bt fokheld i Nghetear?

het erocyclic rings (@:m‘h vA%hah Yieduhelhoabkd .sulgt 84 %re)él CB_é,%hQ?gt er oal kyl
rings for exanplsuch % Etogz Nhrch 2004°5 10 15 20 25 30 I w
[ 1w, [ s/ 1 773 i, CNNi ,/ , IN/ , oo~ , and may be
optionally substi tut e’-‘@mhnmi@mfa\farm‘am e caeberr‘atieneorM tdanl be2, or 3
groups sel ected § di0g | .oal kyl koxy,
hal oal koxy, al kenf/‘?égltagrﬂl Fﬁugfrboar!r:elaftghg ?Parqu‘?’logééri%rg{ Eé)%muf@l]ﬁ?u}ﬁ}é ® E%I
cycl oal kyi - al kyl 15 SRR binittlr aakdoyis acydlvhﬁt@ﬁoa¢kybalkyt;aary76°Jn

heteroaryl, arylal&ivendr ¥h&XYas 2kydQxyal Kyl , aryl al koxy, al koxycarbonyl,
arylcarbonyl aryl al kenyl , am nocar bonyl aryl |.thio, arylsulfinyl,

aryl azo, het eroaryl al5&PoUREs é’rfoéPﬁ‘F‘%Jr%(etrﬁl"’heﬁ%t%rléaFS}it H@CeRoarsy| |

het er oar yl oxy9 hymafﬁyqamlbtar Dy emaraio a s ashdawn mubsmerﬁeut?sedyammmdqer ein the
am no 1 nctudes Tobindzcasyl Juane f Vb il &y Aldis 1 B1Y  cdipaiita Ol e

ot her aryl conpounds nentlone e definitions &l £hi

aryl thio, heterod?j44d &% arylthloalkyl al koxyaryl thi o, alkylcarbonyl,
aryl carbonyl , al kyl am nocar bonyl , arylanlnocarbonyl al koxycar bonyl ,
aninocarbonyl _alkylcaiggnyloxy) aryl car bonyl oxy, alkylcarbonylanino,

arylcarbonylanlno zi | finyl, arylsulfinylalkyl, arylsulfonylam no and
aryl sul f onam nocar bo ﬁl\ nd/ or any of the al kyl substituents set out
herein. Unl ess ot h& \Rindicated the term"| ower al koxy", "al koxy",
"aryl oxy" or ;aralkoxy" as enpl oyed herein alone or as part of another
group includes any of the - 33 22 March 2004 above al kyl, aral kyl or
aryl groups i nkebers ZadsoRyguh Gt §ath Udmpoynds el iesauiadf cated, the term
"substituted am o" as enployed herein alone or as part of another 5 group
refers to amno substituted with one or two substituents, which nay be the
sanme or different, such as QJk aryl, arylal kyl, heteroaryl,
het er oaryl al kyl , cycl oheter , cycl oheteroal kyl al kyl, cycl oal kyl,
cycl oal kyl al kyl , hal oal kyl, mu@lkyl, al koxyal kyl and 10 t hi oal kyl .
These substituents { er substituted with a carboxylic acid and/or
any of the al kyl substi : set out above. In addition, the am no
substituents nmay be gnaRey t@pst her with the nitrogen atomto which they are
attached to form 1-pyrrologdi nyl, 1 15 piperidinyl, 1-azepinyl,

4- mor phol | nyI AL RO RO EhQY’&wo %oﬂﬁ@ﬁérﬂ?ﬂ Yl a doBieay s&cn@i#rMianyl ,

4aryl al kyl - i perazi nyl,” 4-di aryl al kyl -1 azi rrolidinyl,

1- pi peri di nyI rmlt%“zéﬁeﬁﬂ‘ceo‘bgllaoﬁag Ssrﬁﬁgff‘ g%h\?ﬂl‘%xal kyl , al koxy,
aIkyIthlo hal 0) 20 tcodﬂoundanmfrﬁdrmulahwdmwuyh ajd e®yedt her wi se i ndi cat ed,
the term "l ower I'xgéq:rﬁé]:ll%tesiil & tb% g :.aé’dylft::gllnocon@'ounagabkyj‘fézlﬂiu@.a as

enpl oyed herein alone or as part o er group 1 ncludes any of the above
al kyl, aral kyl oKIaryl groups 25 Ilnked to a sul fur atom Unl ess ot herwi se
indicated, the term"l ower al kylam no", "al kylam no", "arylam no", or
"aryl al kyl am no" as enpl oyed herein alone or as part of another group

i ncl udes any of the above al kyl, aryl or 30 arylal kyl groups linked to a
nitrogen atom Unless otherw se indicated, .the term"acyl" as enpl oyed
herein by itself or as part of another group, as defined herein, refers to
an organic radical linked to a O
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carbonyl ( ~ ) group: exanples of acyl groups include any - 34 22 March
2004 of the al kyl substituents attached to a carbonyl, such as al kanoyl,

al kenoyl , aroyl, aral kanoyl, heteroaroyl, cycloal kanoyl,

cycl ohet er oal kanoyl and the like. Unless otherwi se indicated, the term5
"cycl oheteroal kyl" as used herein alone or as part of another group refers
to a 5-, 6- or 7-nenbered saturated or partially unsaturated ring which
includes 1 to 2 hetero atons such as nitrogen, oxygen and/ oR23hfchr2004i nked
t hrough a carbo tomor a heteroaton) where 10 possible, optionally via

t he |inker (C}Z) (mhere pisl1l 2or 3), suchas, J oi ~i 1 N s1t5
~N, ,~J, % ' CNJgza $~ o~~0 ' , U 20 and the like. The above
groups nay |nclude 1to 4 su ﬁﬂq}uents such as al kyl, halo, oxo and/or any
of the al kyl substituents set SEerein. In addltlon any of the

cycl ohet eroal kyl ri ngs fuBtd to a cycl oal kyl, 25 aryI, het eroaryl or
cycl ohet eroal kyl ring. 5, ot herw se i ndi cat ed, the term"heteroaryl" as
used herein alone or BR“p3ft ‘@8 anot her group refers to a 5- or 6- nembered
aromatic ring which includ® 1, 2, 3 or 4 hetero atons such as nitrogen,
oxygen or sul f urhy andatm&bt witBZ(MhﬁﬁmzZﬁﬁmascu&huysm95u£m33ﬂ to an aryl,
cycl oal kyl, heteg cyc, r v g., benzothi ophenyl or

i ndol yl), and i nc‘f@gg{’) oss%{b%oqqr%gx?&déﬁ( asTllélg?%eerg eroaryl group may

optional ly intlude 1CP@Pﬂu134?o§tfl foetile Shckwhischhayeonoidde 5 the al kyl
substituents setnmetrmaaea(@as)E&aﬂpﬂ:@spmpameaefmr Yomgs @S oieNebpilel & he

follow ng: o~ IP ~1N\N/ NN C/ -, V"0 " I d . VI s~ ~
CNJ, o\ 10 N N~ O NS ~N~ . NMNN. \ N, ~. ~%N/ . ~\ .N-S
~~0"' ~i ~ ~~'~X1115 and the like. The term "cycl ohet eroal kyl'al kyl " as

used herein alone or as part_pfgsanother group refers to cycl oheteroal kyl
groups as deflned above Ilnkédr@prough a C atomor heteroatomto a (CHy)P
chai n.

10 by treatment with silanes such as iPr;SiH 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
XIII

\"‘\
\\

Br
with p-BuLi or t-Buli at -78° in THF.

20
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20. The term "heteroaryl al kyl" or "heteroaryl al kenyl" as used herein al one
or as part of another group refers to a heteroaryl group as defined above
| i nked through a C atom or heteroatomto a -(CHy)p chain, alkylene or

al kenyl ene as defined above. 25 The term"five, six or seven nenbered
carbocycl e or heterocycle" as enployed herein refers to cycl oal kyl or

cycl oal kenyl groups as defined above or heteroaryl groups - 36 22 March
2004 or cycl oheteroaryl groups as defined above, such as thRaddarzhd0894
tetrazol e, imdazole, or oxazole. The ¢&& me"spol yhal oal kyl " as used herein
refers to an "al kyl" group as defined above which includes from2 to 5 9,
preferably from2 to 5, halo substituents, such as F or Cl. preferably F,
such as CF3CHZ, CF3 or, CFgCF2CHZ. The terrg "pol yhal oal kptlexy" as used
herein refers to amf'"/al kox%'f" or "BPKyhOX group as defi ’gfé\%pove whi ch

i ncludes from2 go 8 \pref ituents, such as

Hbly fgase Doga: NE S
F or Cl, preferabl y‘ﬁ,\ such as CF3CHRZO, ggefF30 org 3qpdh © ®The term

"prodrug esters" as em%l oyed her ei m+nmctudes- est g™ ayd “eer bonat es f or med
by reacting one or ypore hydroxyls of conpounds of forRgta I with al kyl, 15

al koxy, or aryl substituted acyl ati ng. agents enpl oyi Ky prgz(_:e tires known to

those skilledin the art to gener atRi\',ﬁqcet ates, pivalates, “pekh 'Imcar bonat es,
benzoates and the like. In addition{ p¥edeug esters which & KNown in the
art for carboxylic and phosph estergusgnucgn thyl, ethyl,

benzyl and the like. ExSMpl®% o B odr vg*edt-e¢s jlncll
CH3C0=CH=- ~ t - C~Pf} COpCHD- et g “@sh |  CZH30COCH=-8"%" \jer/88t he conpounds
of structure | are in acid form 2Bnthey nmay form a pharftceutically
acceptabl e salt such as alkali getal salts such as lithium sodium or

potassium al kaline earth metal salts such as cal ciumor magnesium as wel |
as zinc or alumnumand other cations such as,a niu chol i ne,

di et hanol am ne, |lysine (D L), 30 ethyl enea,’agﬁe %\Putyl am ne,
t-octylam ne, tris(hydro R} t hyl ) am nonet hane Sl et hyl gl ucosam ne
(NM3), triethanol ani n@.\aﬁ hydr oabiggs e, ,,-“137 R' 22 March 2004 All
stereoi soners of th& the ingsta t,,/i vention are contenpl at ed,
ei ther in adm xture orpdiPnPaur e or subsi@ht Kal P§" pure form The conpounds of
the present invention can have asymretric 8%hters at any of 5 the carbon
atons including any one of the R substituents. Consequently, conpounds of
formula | can exist in enantioneric or diastereoneric fornms or in mxtures
t hereof . The processes for preparation can utilize racemates, gnan i omers
or diastereoners as YaftiHNatdviabEriasds (hehr s éét%?e‘b?%’f’i“& Bre

enanti omeri c protieniiSla I¥rehgdeePpatedCH kayaitln dedusepar atfedobyowstsvent i onal
nmet hods for exa € I graphic or fractional crystallization. Were
desired, the %o%%ufno(fg"né?”g‘?ucture | may be IS used in conbination with
one or nore othefI¥ypes of antidiabetic agents and/or one or nore other
types of therapeutic agentsgehich may be adm nistered orally in the sane
dosage form in a seg,arate al dosage formor by injection. 20 The ot her
type of antidi abef"{,,e./agen 7"Wi ch may be optionally enployed in conbination
with the SGT2 inhgbi\ mula | may be 1,2,3 or nore antidiabetic
agents or antihyg i c agents including insulin secretagogues or
insulin sensitizers, Or Other 25 antidi abetiic agents preferably having a
mechani sm of act j,of, di fLauEMg f4gm SGhdR dsRkii GA ansbIvanti Betnda

bi guani des, sul fonyl ureas, glucosidase jnhibitors. PPAR Y ggé)rli s such as

t hi azol i di ned onBeSN % CHethanPF JPXtUSBRR RS §POfuSPRaYTHIS: 8, ST Depdti dy|
pepti dase |V (DP4pci8(as BF; B0 s, and/or neglitinides, as well as insulin,

gl ucagon-| i ke pepti deschebihfs lde dotinbEa 1Y bhhObe)rdidisgopreguiaapbpr yl ase
i nhi bitors and/or gl UCO%- phosphat ase 1nhibitors. - 38 |
Friedel~-Craft acylation of commercially available

hydrocarbans of formula XV
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22 March 2004 The other types of therapeutic agents which nmay be optionally
enpl oyed in conbination with the SGT2 inhibitors of formula I include
anti-obesity agents, antihypertensive agents) antiplatelet agents, 5

anti atherosclerotic agents and/or |lipid |owering agents. The SG.T2
inhibitors of fornmula I may al so be optionally enployed in conbination with
agents for treating conplications of diabetes. These agents include PKC

i nhi bitors and/or AGE inhibitors. 10 It is believed that th22dacbhf2004e
conmpounds of strygture | in conmbination with 1) 2, 3 or nore other
anti di abetic agents produces anti hyperglycem c results greater than that
possi bl e from eagh ok* t hese nedi canents al one and greater than the conbi ned
additive anti 15 hypgrglycem c effects produced by these nedi caments. The
ot her antidi abeti & agent nmay be an oral antihyperglycenm c agent preferably
a bi guani de such asfretformn or phenfornin or salts thereof, preferably

metformn HG . 20. . I tidi abetic.agent. i.s_a Di ni de, the
conpounds of st rg%:%f%%ld&\?\fl %)J%glag%%l g(')glecg Ci%tr%oﬁlm%i Jift FPETYS %gébi guani de
wi thin the raﬁgeXYF om about 0.01:1 to about 100:1, preferably from about
0.1:1 to about 5. 1. Tfhe other antidiabetic agent may al so preferably be 25
a sul fonyl urea §NQSQ_/_as gl yburide (al so known as gli bencl am de),
glinmepiride (di SCIQ eyl iR U S Patent No. 4,379,785), glipizide, gliclazide
or chl or pr opam de; e known sul fonyl ureas or other antihyperglycemc
agents which act @p t ATP- dependent channel of the (i 30 cells, with
gl yburide and glipizide bein referred, which may be adm nistered in the
same or in separ égea OSrO(;I"eBBs%b‘g" P8r fré2 O?HEatrb’rﬁﬁ)&}f(lase%‘f”saEFHE?u?%al will be
enpl oyed in a wekehis rAgtidostch ash@leld fognlBrw.ea in the range from about -
39 22 March 2004 0.01:1 to about 100:1, preferably fromabout 0.2:1 to
about 10:1. The oral antidiabetic agent nmay al so be a gl ucosi dase inhibitor
such as acarbose (disclosed in U S. 5 Patsmemde. 4,909, 769) or mglitol
(disclosed in U S. Patent No. 9,639,436), which may be administered in the
sanme or in a separate oral nt{g;‘de forms. The gonpounds of structsre | wll
I¢*

be enployed in ad@i'ght rath t he,gkucosi@ase i nhi bi tRpr Mi t iifp the 10
range from about 1. 1%t o ut 100‘:‘\,1‘/\ pr L’xabl y from t el to
about 50:1. The coppoulyds o.f_"fél_Luctuﬂeg,\ y be enpr¥ed onbi nati on
with a PPAR y agomi st*™such g4, &,t hi #zol Fi®nedi one oral &nti-M abetic agent
or other 15 insulinxgensitizers (which ha® an insulin sensidnewreym,effect in
NI DDM pati ents) such t i rdeo | i i sclosed in
U S. Patent No. 4, S72] f){'?Q% O%;?éf:&:}‘[ﬁ gg%\ﬁfef(q@kgg?ﬁpji?oél |Btg réléziloéﬁée}]E F '%akeda) ,

M t subi shi's MCCPEEBAXSS 26| 8bewn iin Bekemedft byt CREPLiNG Sompeunyisepf :
G axo- Vel cone' s EhrRfPSKT. wehn ! ddnideanes (SPERERd1a Bivizer) or darglitazone
(CP-86325, Pfi zegb 'issagl itazone (M T/J&]), JTT-501 (JPNT/P&U), L-895645
(Merck), R—lfé?O E ankyo/ W.), NN-2394 (Dr. Reddy/NN), or YM 940
(Yamanouchi ), prefe ly rogd glitazone and 25 pioglitazone. The conpounds
of structure | wl L%e)o\e // yed in a weight ratio to the thiazolidinedione
in an anount withi b@%o fromabout 0.01:1 to about 100:1, preferably
fromabout 0.2:1 to about *d% 30 The sul fonyl urea and thiazolidinedione
in amounts of |ess than about 150 Ldl i c agent may be

i ncorporated in grsf'lﬁﬁlceortrgﬁP%?éWﬁo?égl%ga%gu%ggﬁdf structure |.. The
conpounds of str#¥E8fe | nay al so be enployed in 35 conbination with an
anti hypergl ycem ¢ agent gguch as - 40 22 March 2004 insulin or with

gl ucagon- i ke peptéde- 1/ (G.P-1) such as G.P-1(1-36) am de, G.P-1(7-36)

am de, G.P-1(7-37).% d\iscl osed in U S. Patent No. 5,614,492 to Habener,
the di scl osure of whi gk ~gsi ncorporated herein by reference), 5 as well as

AC2993 (Amylen) and LY-315902 (Lilly), which may be adrd nis vi a
injection, irfr aﬁ&&ﬁi?n%re“&?lﬂ'é M%F“o&%@%ifn%%vq@cgs?g%%g present ,
metformn, the syubAnys 2d(@a@R;) Semdloysngl ylaoliveer sidhdsi Bide) glipyride;
glipizide, -
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10 chl orpropam de and gliclazide and the gl ucosidase inhibitors acarbose or
mglitol or insulin (injectable, pulnonary, buccal, or oral) may be

enpl oyed in formul ati ons as descri bed above and in anmpbunts and dosi ng as
indicated in the Physician's Desk Reference (PDR). 15 Where present,
metformn or salt thereof may be enployed in anbunts within the range from
about 500 to about 2000 ng per day which may be adm nistered in single or

di vi ded doses one to four tines daily. Wiere present, the t22d¥ardhd2e@Hi one

anti - di abeti c 20PaigefHONBYoEa RIpOMSLd, N afBupRLaaN dicd e nange from

bout 0.01 t b d t d I
gierded doseg gngy%o Q%%F é@ﬁggaMghiﬁaiyg%hég}g g%géénggﬁﬁ§%gﬁghggvgbgr

enpl oyed in for nbFeA%EAS, cAneRcsindAdo toinmg laskV HdiwgaheChy ibhe 25

Physician's DESksEﬁféfte@Q@h AMQTI'QCDJ es@Bﬁpﬁf%slo@e%ﬂngﬂi YT R&n be
adm ni stered in oral buc r.mul ati ons g adm ni stration or

parenteral |y %S geTT5%H gy ?F 89 58?@ﬁﬁdqﬁo§f ?ﬂﬂ§a76ix(TheraTech)
5,614,492 and 5,884, 224 which are 30 incorporated herein by reference. The
other antidi abetic ageng,may al so be a PPAR a/y dual agonist such as

AR- H039292 (Astral/ Zen ), GW909544 (d axo-Wellcone), KRP297 (Kyorin
Merck) as well as F%U%E) i scl osed by Murakam et al, "A Novel Insulin
Sensitizer 35 Acts As \GQIigand for Peroxisonme Proliferation - 41 22
March 2004 Activated Receptor Al pha (PPAR al pha) and PPAR ganmma. Effect on
PPAR al pha Acti vaRidrFG¥eAbn##Gial@sLPESe ‘Wé‘tt&bBH‘%rﬁ CAtRIVEr syEhzagker Fatty
Rats", Diabetes EﬁClzlaﬁﬁhf 18017 a( $998)suchndsi ROAE SwitRr edmgduaAakx appl i cati on
No. 5 60/155;400yyfiled Septenber 22, 1999, (attorney file LA29) the

di scl osure o# mhich i s incorporated herein by reference, enploying dosages
as set out therein |choc ounds designated as preferred are preferred
for use herein. heseghef -anti di abetic agent may be an aP2 i nhi bitor
such as disclosed @ S.o3pplication Serial No. 09/391,053, filed
Septenber 7, 1999, and in U S. provisional application No. 60/127, 745,
filed April 5, 1999 (attorney file LA27*) ng&oying dosages as set out 15
herein. Preferred are the conpounds deS|gﬁﬁT@ as preferred in the above
application. The other antidiabetic agent be a DP4 inhibitor such as
di scl osed in W99/ 38501, WD995£‘46272 ﬁg 79 (P bODRhJG) W99/ 67278
(PROBI ODRUG), W099/61931 & - DPP7 ~Q¥
(1-[[[2-](5-cyanopyri di n- 2y nino]eLh¥E4anLno]acetyl zywano- (S)-pyrrolid
ine) (NOvartis) (preferred) x&s di scl os¥d by Hughes et x#, Biochem stry,
38(36), 11597-11603, 1999, TSI.-225

(tryptophyl -1, 2, 3, 4-t et rahydr oi soqui nol i ne- 3- car&gg | i Ge25 acid (disclosed
by Yanada et aI) Bi oorg. & Med. Chem Lett. 8 (1 98&»@7 1590,

2- cyanopyrrolidi des and 4cyanopyrrplid|de§" \#CT eseddy Ashworth et al,
Bi oorg. & Med. Chem Lett. —B810. @163 1166 and 2745-2748
(1996) enpl oyi ng dosages as set &dfmPin the 38 oVe references. The
meglitinide which nay optionally be enployed in canbination with the
conmpound of forrmula | of the invention may be rep=RM ni de, nateglinide
(Novartis) or KAD1229 (PF/Kissei), wth repaglinide being preferred. - 92

22 March 200 e S nhi,bi t or_ of pul a,l e ed a wei ght
ratio to thellPregI i tiGTTTc%’ouBEiF? foéglﬁii ’Pﬁﬂﬁrgé d%lz %gé:lo%?st dfgPZ

i nhi bi tor or DPAcanhbéinmepawed B smnenrarmg?@hremenﬁamn sgaeantialy about

100: 1, preferabl ¥ gafgdHp %@Oeém&&d% be fbaihalRxd. The hypoli pi denic agent
or Iipid | owering agent which nmay be optionally enployed in conbination
with the conmpounds of forrmula I of the invention may include 1,2,3 or nore
MIP i nhi bitors, HMG CoA reductase inhibitors, 10 squal ene synthetase
inhibitors, fibric acid derivatives, ACAT inhibitors, | i poxygenase

i nhibitors, chol esterol absorption inhibitors, ileal Na'/bile acid
cotransporter inhibitors, upregulators of LDL receptor activity, bile acid
sequestrants, and/or nicotinic acid and derivatives IS thereof. MIP

i nhi bitors enployed herein include MIP inhjbitors disclosed in U S. Patent
No. 5;595,872, U.S. Patent No. 5,739,135) 43 S. Patent No. S, 712,279, U.S.
Patent No. S, 760,296, U. S. Patent .No. 5,B27,875, U S. 20 Patent No.
5,885,983 and U. S. Application Serial No. 09/17S, 180 filed Cctober 20,
1998, now U.S. Patent No. 5,962,440. Preferred are each of the preferred
MIP i nhi bitors disclosed in each of the above patents and applications. All
of the above U S. Patents and 25 applications are incorporated herein by
ref erence.




The hypol i pidem ¢ agent may be an HMG CoA reductase inhibitor which
includes, but is not limted to, nevastatin and rel ated conpounds as
disclosed in U S. ' Patent No. 3,983,140, |lovastatin (nevinolin) and

rel ated 30 conpounds as disclosed in U S. Patent No. 9,231,938, pravastatin
and rel ated conpounds such as disclosed in U S. Patent No. 9, 346, 227,
sinvastatin and rel ated conpounds as disclosed in U S Patent Nos.

4,998, 7B4 and 4,950, 171. The hypolipi denic agent nay al so &2 Maech 2034 22
March 2004 conpounds di sclosed in U S. provisional application nos.

60/ 211, 594 and 889211 595. O her HMSG CoA reductase inhibitors which may be
enpl oyed herein include, but &te not limted to) fluvastatin, disclosed in
U S. Patent No. 5 5,359,772/ erivastatin disclosed in U S. Patent Nos.
5,006, 530 and 5, 177, 080) at{orwastatin disclosed in U S. Patent Nos.

4,681, 893, 5,273, 995 5,887 and 5, 686, 104, atavastatin (N ssan/ Sankyo's
ni svastatin (NKLOF difscifosed 9 U.S. Patent No. 5,011,930, Shionogi 10
Ast ral/ Zeneca Vi sast g4 Pogb22) disclosed in U S. Patent No. 5,260, 440,
and related statin conp ds disclosed in U S. Patent No. 5,753,675,
pyrazol e anal ogs, .qf nevalonol cto at i s_disclosed in U S. Patent
No. 4,613, 610, |wn:L gne anaﬁ ogs%o‘Fls xav}g% ?1% %%Heg TE-H ™ \}ggi ves as

di scl osed in P@Wpun@atq%ﬁow%/mdf%a solvent such as PhMe.

6-[2- (substi tyt ed- pYCBHﬂ:chﬁé' bEAESHIRY kRO~ ZerPBRS pA&Kh LRI ir¥ahi ves t her eof
as disclosed in U_S $. %g g%§86:576 Searl e’'s SC- 45355 (a
3-substituted peiFRTERFDI % £oFqY &trve) di chl oroacetate, imdazole 20
anal ogs of neval%®¥idl act one as disclosed in PCT application WO B6/ 07059,

3- car boxy- 2- hydr oxy- propanengiphonic acid derivatives as disclosed in

French Patent No. 2,596, 393 3-di substituted pyrrole, furan and thi ophene

derivatives as drsclosed i Oy opean Patent 25 Application No. 0221025,

Vah 0 tone as disclosed in U S. Patent No.

bgn@y such as disclosed in U S Patent No.
inolin (lovastatin) as disclosed in European

Q,192 146 A2, and quinoline and pyridine

napht hyl anal ogs of
9, 686, 237, oct ahyd@na
4,499, 289, keto analg
Pat ent Application 30 No
derivatives disclosed in U t . 5,506, nd 5, I n

addi ti on, phosph?%r%eéﬁinﬁlnrcdﬁﬁguﬁbga’}f?etsﬁi:h|Ehs A H‘F Eﬁ'\é Anraeduct ase
sui t abl e forlluusesdiereeitnsacte adi MeCWsmhtiannGBy 220683%. acldmsuch 22 March 2004

The squal ene syrgekagse Jenbipé tors suitable for use herein include, but are

not limted to, a-p osphonosulfonates disclosed in U S 2? ent No.
5,712,396, those di sCPBRRUNDS, ofi FPepulay XFI gan BegPreprifid ®¥o8s, Vol . 31, 5

No. 10, pp 1869-dd&p, 1nl;ﬂ€ﬂt¢ld:|dﬂ®ou56)pdferf@lrﬁlul@hb&p.hhngld:malt}eki) phosphonat es
as well|l as other i d1of x@xagple, as

di sclosed in U. §n§%qt ?8@8&%&%9%2:? an 4%9, EZEégrrlrd inBiller) S A,
Neuenschwander, K., Ponbrpon) MM, and Poulter, C.D., 10 Current

synt hetase inhibito itable for use herein include the terpenoid
pyrophosphat .di sg by P. Otiz de Montellano et al, J. Med. Chem,
1977, - 20, 248 299 t he

arnesyl 15 di phosphat e anal o esgual ene
pyr ophosphat e ( PSR aZRaPERRASS BY stqBead iy gﬁd°€kﬁ%&ﬁ§ q%h
Chem Soc. 1976a Bise L3OA- al&%ﬁ phmsphd rmptphoﬁﬂhmwatielsy ramported by

Md ard, R W et %%ﬁa eurct 11987 e S ,Or5§§g%€qq‘£ygbp‘p&§pgggﬁ fgeported

by Capson, ol June Chem U of

Ut ah, Abstract dt&ﬂ?ﬂﬂﬁ Contents, pp 16, 17, 40-93, 48-51, Summary. Ot her
hypolrprdenlgoagents suitable for use herein include, but are not limted
to, fibric acid derivatives, 25 such as fenofibrate, genfibrozil
clofibrate, bezafibrate, crprofrbrate clinofibrate and the |ike, probucol,
and rel ated conpounds as disclosed in U S. Patent No. 3,674,836, probucol
and genfibrozil being preferred, bile acid sequestrants such as

chol estyram ne, 30 col esti pol and DEAE- Sephadex (Sechol ex, Policexide), as
wel |l as lipostabil (Rhone-Poul enc), Eisai E-50S0 (an Nsubstituted

et hanol am ne derivative), imanixil (HOE-4Q2)s- tetrahydrolipstatin (THL),

i stigmast anyl phosphoryl choline (SPC, Roche), am nocycl odextrin (Tanabe 35
Sei yoku), Ajinonoto AJ-819 (azul ene derivative), - 45 22 March 2004

mel i nam de (Sum tonp), Sandoz 58-035, American Cyanam d CL-277,082 and

CL- 283,596 (disubstituted urea derivatives), nicotinic acid, acipinox,

aci fran, neonycin) p-amnosalicylic acid, aspirin,

Phar maceuti cal DESI3£; 1-90 (1996). I n addition, other squal .ene
r
os§$




5 poly(diallylnmethylam ne) derivatives such as disclosed in U S. Patent No.
4,759,923, quaternary am ne poly(diallyldinmethylamoni um chl ori de) and

i onenes such as disclosed in U S. Patent No. 4,027,009, and ot her known
serum chol esterol |owering agents. 10 The ot her hypolipi dem ¢ agent may be
an ACAT inhibitor such as disclosed in, Drugs of the Future 24, 9-15
(1999), (Avasimbe); "The ACAT inhibitor) Cl-1011 is effective in the
prevention and regression of aortic fatty streak area i n ha@ésMarer $004

Ni col osi et al) 15 Atherosclerosis (Shapnon, Irel). (1998), 137(1)) 77-B5:
"The phar nacol ogi cal profile of FCE 276%™ 8hovel ACAT 4 nhibitor with
potent hypolipidemc activity nmedi ated by sel ective SU/GEi ession of the

hepatic secretion of ApoBl100-contaigi o poprotein", selli, G ancarl o)

20 Cardiovasc. Drug Rev. (I19R&8). 16(]),]16-30; "RP 731635 a bioavailable

al kyl sul finyl - di phey®i m dazot-e AGAF Tyitftdsn t oF"°, $m " _EafiHal . Bioorg.
996

Med. Chem Lett. g H 6(3)BuLl47-30; IBACAT i nhind tyoT'4en physi ol ogi ¢

mechani sms for hypol i giglem ¢ and a@nti-atneroscl erotaese 25 activities in
experinmental animals", Krause et al, Editor(s): Rukkiolo, Robert R) Jr.:
Hol I i nger, Mannfred A., Inflammtion: Mediators Pathways (1995)8* 173- 98,
Publ i sher: CRC, Boca Raton,gFla.; "ACAT inhibitors: potengi a//\
anti-atherosclerotic age ., Sliskovic et al, 30 Curr. Y d. \;‘m (1994),
1(3), 204-25; "Inhibitor acyl - CoA: chol esterol 0-acgl=trgnsf & ase ( ACAT)
as hypochol est er ploe™ entgy. 6. “%%E‘P '|"E st wat erg sel ’;t—ACAT i nhi bi tor
with |ipid-regul at] tdevi ty. 1nhibigors of &8yl : cH¥ esterol

acyl transferase (R&T)oan?o."SS Devel nt of a se@figs “# substituted

N- phenyl -N - ((1 - 46 22 March 2004_phenyl cycl opemdttyl ) met hyl Jureas with
enhanced hypochol est® ol em c act i " RStout et al, Chbntracts: O g. Chem
(1995), 8(6), 359-62, or TS-962 (Tali s’f‘uo Phar maceutical Co. Ltd). 5 The
hypol i pi dem ¢ agent nay be an upregul ator of LD2 receptor activity such as
MD- 700 ( Tai sho Phar neeagbutdd o0 .fokid)a and wh¥2954 27 o ki Nt |day) be The

hypol i pi dem ¢ ag : ol.es bsor pi | i,hpibitor, preferably
Scheri ng- Pl ough' §Pél%f[%él—8§9%i&gls 1\?‘\/9 ?ﬁ%llse ?hggegﬁpgcqlngsg%%\l&gtshé?oscI erosis
115; 45-63 (1895;0%3\1?{x%d. Chem 91, 973 (1998). The hypoli pi dem ¢ agent
may be an ileal faivbile acid cotransporter inhibitor such as disclosed in
Drugs of the Future, 29, 925-430 (1999). 15 Preferred hypolipidem c agents
are pravastatin, Iovastatilk%_ m/gstatin, atorvastatin, fluvastatin,
cerivastatin, atavastatin gndMesUvastatin. The above-rmentioned U.S.
patents are incorporated h {n by reference. The amounts and dosages

enpl oyed 20 will bwoasyingicatel in the Physician's Desk Reference and/or
in the patents set (X y,(?“ The conpounds of formula | of the invention
will be enployed ina hi ratio to the hypolipidem c agent (where
present), within the range from about 500:1 to 25 about 1:500, preferably
from about 100: 1%ith Mssmerciably avpélabie RMRPRRAS dlfedoRrmata B&Vear ef ul |y
adj ust ed accordi Rget® @gep peight and condition of the patient , as well as
the route of ,adm,pj.strati on, dosage formand 'regi nen and the desired
result. 30 TH@ ggg ges and fornul ations for the hypolipidemc agent will be
as disclosed in the vamrtous patents and applications di scussed above. The
dosages and formulatjseRs for the other hypolipidem c agent to be enpl oyed,
where applicablenw - 27 22 March 2004 will be as set out in the | atest
edition of the Physicraps' Desk Reference. For oral adm nistration, a

sati stactory resyll, T b2 . 008 Adieh 8Bl OY 9 L bEa P doRLBARY o 1 an S

anount within the'r M about 0 about

preferably from absets@hl asgEtd.abogttalaGtrgichms Co (PBelz ePfles daily. A
preferred oral dosage.ff Wiesbgh as tablets or capsules, will contain the
MIP i nhibitor in an anount of 10 from about 1 to about 500 ng, preferably
fromabout 2 to about 400 ng, and nore preferably fromabout 5 to about 250
ng, one to four tines daily. For oral adm nistration, a satisfactory result
may be obtai ned enpl oyi ng an HMG CoA reductase inhibitor, for 15 exanple,
pravastatin, |lovastatin, sinvastatin, - 23 -




atorvastatin) fluvastatin or cerivastatin in dosages enployed as indicated
in the Physician's Desk Reference, such as in an anmount within the range of
fromabout 1 to 2000 ng, and preferably fromabout 4 to about 200 ng. 20
The squal ene synthetase inhibitor may be enployed in dosages in an anount
wi thin the range of fromabout 10 ng to about 2000 ng and preferably from
about 25 ng to about 200 ng. A preferred oral dosage form such as tablets
or 25 capsules, will contain the HVG CoA reductase inhi bitd2 Marem2adéunt
fromabout 0.1 to about 100 ny, preferably fromabout 5 to about 80 ng, and
nmore preferably from&@bpaund® afo fabouta 4XIVy.(wi @r efrer nedelor al dosage form
such as tablets Qﬁtéﬁneeaas_gt;escam bl 59%Baaaee t:betﬂttqttaneoﬁy ;nla ﬁf

er y from

inhibitor in an t of fromao to about

about 25 to about®ZB0 gV et R h’;}"p&l PR ¥t é“&@e‘?ﬁ cr’Fg larso be a

| i poxygenase i nhirb8tor including a 15-1i poxygenase (1535 LO) i nhi bitor such
as benzi m dazgl exgeyivatives as _ 48 _ 22 March 2004 disclosed in WO
97/1261S, 15-LO inhibitors as disclosed in W 97/12613, i sothiazol ones as
di scl osed in WO 96/ 38199)Rzan'tf 155LO i nhibitors as disclosed by Sendobry et
al "Attenuation of diet-i gech%@’mheroscl erosis in rabbits with a highly

sel ective 15l poxygenase i\nhPbi b | acki ng significant anti oxi dant
properties, Britg,g- | pgy’ (1997) 120, 1199-1206, and Cornicelli et
al, "15-Li poxygenase ; its Rnhibition: A Novel Therapeutic Target for
Vascul ar 10 Di seas#io" Qur @8t Phar naceuti cal Design, 1999, 5, 11-20. The
conpounds of fornula | 98nd the hypolipidem c agent may be enpl oyed toget her
in the sane oral cdwsf QENTOImUlA KRPEI adtd cbr ale das@geifosmediakes) at t he
S e T e e Saf P Aeb 008 WlPERLDEY ARRUE IR Do adllial Ghed T the
dosage fornms as descri edrabove ™ n e n dped osés of one to four
tinmes daily. |t fegp®EdEdelsiprmelEao XEt a'rita éoéé[taﬂerﬂu‘?@naa P¥RY dose

conbi nation apd WehKa it g adyadd M skOsachi 4 pdose ppibhndtd ase28udhne
preferred hypol i gl de{)n C agents are pravastatin, sinmvastatin, |ovastatin,
atorvastatin, Fa8¢%ti n, cerivastatin, at avastatin and rosuvastatin. \Wen
t he ot her type of t her apeuti c agent whi ch may be optionally enployed with
the SGT2 inhibitor of 25 formula | is Xenémed OF nMore of an anti-obesity
agent, it may include a beta 3 adrenergic agonl st, a lippse inhibitor, a
serotonin (and dopam ne) re %t ake j nhi bi tor, a thyr 0|Rﬂ}~ ecept or beta dr ug,
an anorectic agent, an NP¥W htg,,go e g ept| n anal o akld

agoni st. 30 The beta 3°ad ég gonigt+<whi ch

enpl oyed in conbigeaf™eh i t h corrpodﬁd of  f &Pl rray be 9677

( Takeda/ Dai ni ppon) , J (‘MercTk]. ,Of CP331684N (g 1“48h) or other known
beta 3 agoni sts as '}?l S BB in U S Patent Nos. 5881, 204, _ 49 _ 22
March 2004 5,770, 615, 91,134, 5,776,983 and 5, 48 4, with AJ9677,
L750, 355 and CP331698 being preferred. The lipase inhibitor which nay be
optional Iy enployed in conbination with a conpound of fornula | mayrb be
orlistat or ATL-962 (Ali ;ym!) Wi th or CiOAelt being preferreqgs T‘rhe /sé\\‘&otoni n

a

i[O aBT:

(and dopam ne) reuptake i H\bl tegy whi ch—may*be optionally e bye
conbination with a conmpo E‘fﬂforrrula | Way be sibutram neg=t\6pAr amate 10

(Johnson & Johnsoiw oki'he9YRege M, wth si e affd topiramate
being preferred. TQ$S h Q8+d recept&r b onpound whiy be optlonally
enpl oyed i n combin ST h a conpoun f formula I thyr0|d
receptor ligand as disClosed 15 in U. Cal SF), W9 53
(KaroH 0) and GBQ8/2844ZBW(KaroB|o)anft%ngﬁggunds of the Karo ?gﬁ
applications being preferred. The anorectic agent which may be optionally
enpl oyed in c@nrbination with a conpound of fornula I may be 20

dexanphet am ne) phent n#&?ﬂdspg‘%%JJMLﬂ%a@gl éﬂé{be Aoftsr@zéﬂ"d@l' cald b
dexanphet am ne bei ng e e various anti-obesit ents descri bed
above may be enplmrgedred ahehsaneidoishgaes Br‘Perﬁ"t“ﬁ’lt"H‘é %%W%Bﬂﬁﬁ ?F fornula
| or in differentggasagexfpiis, in dosages and , 25 reginens as generally
known in the art or in the PDR Exanples of the anti-platelet agents) which
may be optionally enployed in conbinations,pf_this invention include
abci xi mab, ticlopidine, eptifibatide, dipyridanole, aspirin, anagrelide,
tirofi ban and/ or 30 cl opi dogrel.




Exanpl es of the anti-hypertensive agents) which nay be optionally enpl oyed
in conbinations of this invention include ACE inhibitors, calcium

ant agoni sts, al phabl ockers, diuretics, centrally acting agents, - 50 22
March 2004 angi otensin-11 antagonists, beta-blockers and vasopepti dase

i nhi bitors. Exanples of ACE inhibitors include lisinopril, enalapril,

qui napril) benazepril) fosinopril, rampril, 5 captopril, enalaprilat,

moexi pril, trandolapril and perindopril; exanples of cal ci 22 Matrclydbisbt s

i ncl ude an1odipiQ§IIPiltiazen1 ni f edi pi ne) verapam |, fel odipine,

ni sol di pi ne, isradipine and nicardi pi ne; exanples of al pha-bl ockers include
terazosi n, doxazosin ana*prazosin; 10 exanples of diuretics include

hydr ochl or ot hi azi %, 5 asen de, furosem de, spironol actone and i ndapam de;
exanpl es of cent K.|§4B| ting agents include clonidine and guanfaci ne:
exanpl es of angi ot ensTR-}ls antagoni sts include |osartan, valsartan,

i rbesartan, candesartan and 15 tel m sartan; exanples of beta-Mckers

i ncl ude net opr ol BEER 5O8BPYRGT Af forenb? giVIEarhext Mok @mk 3@t al ol : and
exanpl es of vasopepti dase inhibitors include omapatrilat and genopatril at.
In carrying out the nethod of the invention) a 20 pharnaceuti cal

conposi tion will ber®ppl oyed containing the compounds of structure I, with
or w thout another T%ﬁ%abetic agent and/or antihyperlipidem c agent, or
ot her type therapeutieNagent, in association with a pharmaceutical vehicle
or diluent. The ph® nackutical 25 conposition can be fornul ated enpl oying
conventional solid or liquid vehicles or diluents and pharnaceuti cal
additives of a t¥£§H? propriate Ho t he de of desired adm nistration'. The
conpounds can be i18PetB (35 faheT 15N 28 pR¥ET BE BN EPRT Y "Huftans,
nonkeys, dogs, ebase 3MchyaanttoNal aroattadystosu@xasple(CAgi ot &md f or m of

tabl ets, capsul egg1 &hARY 65eds powders, or they can be administered by a
par ent er al rqyte in the formof injectable preparations, or they can be
adm nistered'rntranasally or in transdermal patches. The dose for 35 adults
is preferably between 10 and 2, 000 Saheass 8 day, - 51 22 March 2004 which
can he adm nistered in a single dose or in the formof individual doses
from1-4 tinmes per day. A typical injgctable preparation is produced by
aseptically placing 250 of conpdunpds of structurg | 5/&nto a vial)
aseptically freezquryupg and seal@hd&HEBr use, gsh hg" co nts of the vial
are mxed with 2 nis hysiologhcﬁ#ﬂ§a¥ine, to p? duce i nj ectabl e
prepar ation. SGLYY inki tor activitywf the conpqt RRhe 10 invention
may be det erm ned byﬁ“ﬁe!%f an ass&?msysten1asaset t bel ow. Assay for
SGLT2 Activity 15 Th sequerrce—for—human SATZ( GaBsNg #MB5599) was
cloned by reverse-transcription aggloagplification from human ki dney nmRNA,
usi ng standard nol ecul ar bi ol ogy techni ques. The cDNA sequence was stably
transfected into CHO cells, and clones were assayed for SAT2 20 activity
essentially as descritmgoundRyah farmala [VI99@ye Evid Farhonbofpdemaicbiit i on of
SA.T2 activity ipga I i Rehkoasedessential ly
as described in %aﬁﬁ%@pgh gc‘\?\ﬂlf% E’g ?ﬁélgvr&bngry\ngalﬁ%cati ons. Cells were
grown in 96- W&l I TAFRREE ¥¥LI5_ 9 days to 75,000 or 25 30,000 cells per well
in F-12 nutrient xgvktoure (Ham s F12), 10% fetal bovine serum 300 ug/n
CGeneticin and penicillinistreptogycin. At confluence, cells were washed
twice with 10 nM Hepes/Tri s, pH/ .4, 137 nmM N-net hyl - Dgl ucam ne, 5.4 nV
KC1, 2.8 nM Cad 2, 1. VgSZ ‘) Cel | s 30 then were incubated with 10 NM
["C]AMG, and 10 pr; = THr (Lial DVBO =0.5% in 10 mM Hepes/ Tris, pH
7.9, 137 nM Nad, 5.9 nM®Cl, 2.8RhM CaCl2, 1.2 nM MySO, at 37C for 1.5 hr.
Upt ake assays WekgiHUELE albieHiGm eptslined QbSncRedaliatiiog 6£5 nM
phlorizin, and cells were 35 _then I&Fed wth 0 1% NaOH __After, addjetion of
M croScint - 52 compounds of Spgmula XKIII with n=-Bull or t-Buli at

20 in THF.

- 25 -



scintillation fluid, the cells were allowed to shake for 1 hour, and then
[ 1C] AMG was quantitated on a TopCount scintillation counter. Controls were
performed with and without NaCl . For determ nation of ECso values, 10 5

i nhi bitor concentrations were used over 2 log intervals in the appropriate
response range) and triplicate plates were averaged across plates. Ryan M,
Johnson G Kirk J, Fuerstenberg SM Zager RA and 10 Torok-Storb H 1994.
HK-2: an immortalized pioxinmal tubule epithelial cell I|ine22rMarcio20td
adult human ki dney. Kidney International 45: 48-57. The foll ow ng Wrking
Exanpl es represent preferred 15 enbREEEWS of the present invention. All
tenperatures are expressed in degrees Centigrade unless otherw se

i ndi cated. 20 A 3-Bronmp- 9" - et hyl b | hydr L Dry My turningss (4.4g, 0.178
mol ) under Ar wer,@.?s stirred ove‘rmsgwﬁﬁpon 100 mL of .dry EtzO was
added fol | owed by JAdyiti oBubver | Fﬁ‘"“g\of QY et hyT zergé §22g, 0:119
nmol) in 20 nL of®r . (Tn the event fhEXYWMact i on di{‘_ s Ay 0.5 m of
1, 2- di br onoet hane rRidded). After stirring over nlwgﬁt“, in br onobenzal dehyde
30 (11g, 0.06 nolyy,in 20 nL of Et20 was slowy added. TlﬁeA;%sul ting |ight
solution was nonitored by HPLC over 9-6 - 53 Exanpl e 2 March 2004 hr
to determ ne when conplete. The reaction, after quenching with saturated
aq. NHaCl, was extrattetedbelby hafdt Qa¢inThomeobli Refh isgaBiss ayeer s were
washed wi th bring, (dri eckauer, NaxaOyands gonsentialed using.g, rotary S
evaporator. The resulting y ow oi I Was ¢hrona ograf):hed on'silica gel

usi ng 5% Et OAc/ HBEARET 1 F1iagPAY nEhFBIeat e P S Che¥ akfd UPedy, Et OAc/ hexane to
elute 12.4 g (7XHroaghdutbriomnsie et fiyakesz hyielssashay ldr@hbrieddiu oil . 10

B. 3-Bronp-4'-ethyl.di phenyl ne, _TQ._a stirr. - 30 s.ol.uti of Part A

3- brono- 9' et hyl blgﬁ%ﬁ?/gr%? S(P%%tiggc lﬂfsgﬁﬁﬁe%lé)l%?'ﬁrl lrﬁf'db‘lag&éﬁ Wis added
BF3Et ZO (6. 099, F@r®926 adiarors| $evmed by Et3SiH (9.9g, 0.852 nol). The dark
reaction after stirring | hr 15 at -30 was warned slowly to -5. Wen

lete by ¢ c..th L quenched by additiqn of saturated ag.
Koh3. A teriTaddiis GRLET 0 SRE L BF T BERS( HES AREOY e RS SR8  act od 3¢ w t

Et 20. The conbi ngdopganic | ayers were washed with brine, dried over
NazSO . After concentration 20 using a rotary evaporator,

3- brono- 4' - et hy|Bfi fhBEYF¥et hane (11.17g, 95% was obtained as a |ight

yel l ow oi | that awa@s dsesktsatronttyurt her purification. C. 25 To a stirred
- 78 sol uti onsof artmgtﬁ,-lbr ono- 4' et hyl di phenyl met hane (10.9g, D.04 nol) in

100 nL of dry 3 HF onder Ar was added 25.7 nL of 1.7 Mt-BuLi in hexane
over 20 min. Aftfr =l REhpl 3, 9, 6-tetra-0-benzyl -~-D - 54 22 March 2004
gl ucol actone (23MS g, tPifkEA{180I91in 30 nL of THF was added over 15 mn.

The sol ution vas, i'r=retdif0£ ‘J’Jlshr t -.7% prior to quenching with saturated
aq. NHACl. After l@@g?m n§ P§ts ) Jtlﬁ'g PEETTion was diluted 2 fold with
TBS = tert-butyldimethylsilyl
20 THF = tetrahydrofuran
Et;0 = diethyl ether
EtOAc = ethyl acetate
DMF = dimethyl formamide
MeOH = methanol
25 EtCH = ethanol

i-PrOH = isopropanol

HOAc or AcOH = acetic acid

TFA = trifluorcacetic acid

i-Pr;NEt = diisopropylethylamine
30 EtiN = triethylamine
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5 EtOAc prior to washing with HZO fol | owed by brine. After drying over
Na2S04 and concentration using a rotary evaporator, 29.2 g of the desired
title lactol was obtained as a colorless syrup that was carried forward

wi thout further purification. 10 D. 1S To a stirred -30 solution of Part C
| actol (29.1g, 0.04 nol) in 100 nL of MeCN was added BF3-EtzO (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 ag. Ki CO3 was added and 2ZhMaschsp@ddki on
stirred 1 20 hr at 20 prior to diluting with H20 and EtzO The conbi ned
organi c | ayers fPORf & BradrekhyLiiingRecidime washed with brine, dried over
NazSO,. and concdasiatedodiBim®oaohpdifide evaporator to yield 28.3 g of a

i ght yell ow syr Car ! . ilica gel with 5% 25 . Et OAC/ hexane
el ut ed nonpol ar P%ﬁﬁ tije?gailgﬁ %&e&é“glpho Y)?rb‘gethe desired beta anoner and
then the al pha ahoReki Frabervhsit®delched in the beta anomer coul d be
further purifbedphyc e tdagnalifhh /maktkRgom t h hexane or by recrystalization
fromEtCOH to yi e%gHG_gj(%f t he cLest reddSO title beta tetra-0-benzyl

C-gl ucosi de. (Notfe whén B35 1S K% educi ng agent, a 5:1 betalal pha
anoner m xture i §aOH55 sodiu@2hiwbnoaid2004 obt ai ned whereas when i Pr3SiH is
substituted a 303ioM Xt1Uk8iLs 2xAgd.) E. 5 A solution of Part D
tetra- 0-benzyl C-g&l?UCQSideﬁ%Z- g, 3.35. mol) in EtOAc (100 nl) containing
10% 10 Pd( OH) 2/ CXf 35 RtARGL 1Bt r#7¥F 358 er ni ght under 1 atnos. Hz. After
HPLC showed tifie Ne#t®s ensodiume bdoapbatare t he catal yst was filtered and the
sol vent rempved Wskng, .2 ghpt gEY) eARBEAL :%%cgbﬁt@idno%séﬂgioi 3t-Q%h§?-S'red

beta Cglucoside (92% as a white crystalline soll Cretention tine:
7.04 min, 100% pdre!dREhgEaRing RFoBY 50 fARoRH AR 99 hydrpeidoridget@Et i on at
220nM 8 m n gr adreMdihet@9Vadidplrdphl M 3+raahylOffoddiimaigent A: 10%
MeOH HzO + 0. Z_W%gggg%oghggnt B: 90% MeOH H20 + 0.2 % 20 H3P04. 1H NMR
(500 MHz, CD30D) . S, , .23 (d, 2H) J=4.95 Hz), 7.1-7.0 (m SH),
4.08 (d, 1H, 13=9H8RE)or 308T.Hs0 —olyhydrayypgazouyiazeds hydretery), 3,68 (dd,
1H, J=5.5, 25) 1146at7) .1-ByRrdx P57 -(@abdilot 3a2d16€q, 2H, J=7.2 Hz), 1.18 (t,
3H,. J=7.2 Hz) 1 VR, (125 NHz 0D) & 143, 142.8, 141, 140, 129.9.
129.6, 129.5, 123&1#‘15 %%*}%Yé@?*?%%, 82.3, 79.9, 30 76.9; 72.0, 63.2,
42.S, 29.9, 16.2Pd{0X&gH . = PPl adinmhao@@tes Anal Cal cd for Czl HzeO5 LC- MS
[ MENHA]  376; f oungh3fQpdA= BEBEQ{E‘%"E%iﬁFéMFHBSﬁKMbQMI@i@ stirred -78
sol ution of di hr onobenzene (70.9g, 0.3 nol) in 200 nL of dry THF under Ar
was added 10°117°M."A*¥"6 M n-BuLi (0.3 mol) in hexane over 10 nin. After
30 min, p-nethoxyibenzdtdepgme (27.2 g, 0.02 nol) in 50 nL of THF was added
over 20 mn. ThepsQlUtiRuqsg; stirred for 1 hr at -78 (conplete by tlc)
prior to quenching with saturated aq. NH4Cl. After warmng to t5 20, the
reaction was dil 8t28 B f 31 8°WF{H Et OAC prior to washing with HzO fol | owed
by brine. After dryibhiteaver NazSO, and concentration using a rotary
evaporator, 303 g.of 3-Qr;qapz4’ - met hoxybenzhydrol was obtained as a yellow
oil that was carried torward w thout further

uL = microliter

g = gram(s)
mg = milligramis)
mol = moles
30 mmol = millimole(s)
meq = milliequivalent
RT = room temperature
sat or sat’d = saturated
ag. = agueous
35 TLC = thin layer chromatography
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20 purification. B. 3-Bronp-4'-nethoxydi phenyl methane To a stirred -40
solution of crude Part A 3-brono9' -net hoxybenzhydrol (103g, 0.2 nol) in 300
m. of MeCN 25 was added Et3SiH (64 nL, 0.4 nol) followed by BF~EtzO (27.7q;
0.2 nol). Wen conplete by tlc, the reaction was quenched by addition of
saturated ag. KzZCO3 (25 nL). After addition of 100 nmL of HzO, the m xture
was extracted 3x with EtOQAc. The conbined organic layers were 30 washed
with brine, dried over NazSOa After concentration using a r@gdvigrch 2004
evaporator, the ude fitle 3 22 March 2004
met hoxydi phenyl rrlg%a b @ was c %r%é‘tqgéfiapthroﬁ‘agﬁgﬁ?‘%lyca gel using 9%

Et OAc/ hexane to @F/msed 1137919 refrfervamcpriodusd drolomenedrdphyl/esss pur e
fractions. 5 C JQ Sheffgd -78 solution.of Part B 3-bronmo-4' 10

met hoxydi phenyl y%hanﬁ % Gqu 0.035 mol) in 50 m. of dry THF under Ar was
added 14 ni of L9 ThBRAHSESTEF OB ith. After stirring 30 nin,
2,3, 4, 6-tetraim@ﬂf2y=l npeDegyt weghationesechandeg, 0.023 nol) in 20 nL of THF
was added over 1f, i fe1fbhgy ll,l;(tl on was stirred for 15 1 hr at -78

wher eupon tlc a i S |nd| C reacti on was conplete. After quenching
with saturated a%pa/ %Tﬂ_f’sﬁ h“?érrﬁf’ﬁﬁ“?o 20) the reaction was

diluted with Et QAc (200 rrL) The organic | ayer was washed with H20 fol | owed

by brine. After drying;e¥eroMatw09e anth;2Qte@ncafy rt@&fnonl&k%rnglﬁ footary
evaporator, the desired title lactol was chr omat ogr on silica gel

usi ng 12. 5% Et Ot 1RFedREeE heisineaBone g)roﬁ%%‘@/m%c?gﬁ%‘i 19%6R®E8 by 9.7g of
>80% purity. - 58ncludea2bdk citrd@9Ut Dind bfanahsd idhmed hgfrwalrbbnon of Patt

C lactol (7.8g, 9&% n%gé)ll% 180%7 Mhorfd, M%g'\ltﬂ\@%)&q\gedaﬁiﬁs' Ha43- 42 ni,

0.09 nol) followe Et zO (1 After when tlc
showed t he react|%)Wt@5béme%ﬁ"btﬂdef1§reé‘hﬁ}|°§?eﬂr PRFE0]E (qfe?E?rmas added
and the suspensi @fould isicl ad€sl cothr s&faﬁﬂxtpﬁhﬁl’bfamcﬂh)éﬁl’alﬁ:&irng 3x with EtOAc.

The conbi ned rggnérocarggtr'tg g‘@nrt%lv@§€ep \M tZB ng% %“ Bgef«%r g' pPVEL Naz S04)
and concentra ed US| ng "a rot evaporator to el de product.
Chr omat ogr aphy oh? sqaqb@aSgemow Pﬁeg%ﬁm& fex rf@ré’loﬂ?edlrhd:ﬁ‘ﬁopa?mal%
inpurities foll Omﬂlrby s@cRZaQ n@th@@feeﬁﬂyiﬂ eprbpy Bt rizcpbepy,| bGtglucosi de

followed by a 6. S alnln Wo
hydr ogenat ed sep'é ‘E"EY ofSg¥ i ﬁ’fm 5?’5 Dlséoohexguhg%pq:ttl 4,4-
hydr ogenol ysi s fdmufmi@eotyparqctmleoimpﬁ)wﬁdr\?\m@l)d{?shi}%ve”ronlf@% Pd(OH)z (2%

by wei ght) a@@ﬁDéQ@ﬁ e uHéebpl EtdRechl2. thdvadiSbs %B‘rtaar:héalérfaahl on and

sol vent renoval, pro duct of the m xed fractions was
isomers thereof, and the like as wel 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) orndiaryl, arylalkyl, arylalkyloxy, alkenyl,

25 alkynyl, cycloalkyl, cycleoalkenyl, cycloalkylalkyl,
cycloalkylalkyloxy, optionally substituted amino,
hydroxy, hydroxyalkyl, acyl, alkanoyl, heterocaryl,
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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22 March 2004 purified by prep HPLC using a YMC S10 reverse phase col um.
The conbined material yielded 1.85 g of pure (1 anoner as a white solid. 5
HPLC retention time: 6.04 mn, Zorbax C- 18 4.6x75mm colum, 2.5 ni/mn,
detection at 220nM B min gradient 0100% B hold 3 min at 100% B. Sol vent A
10$ MeOH/ H20 + 0.2 $ H3POa. Solvent B: 90% MeOH HzO + 0.2 $ H3P0O4. 10 1H
NVR (400 MHz, CD30D) b 7.28 (s, 1H), 7.24 (d , 2H, J=3Hz), 7.09 (m

6.79 (d, 2H, J=7Hz), 4.0B (d, 1H, J= 8.8 Hz), 3.B8 (s, 2H), 2%M$Cb(¥00ﬂH

J=12 Hz), 3..73 4 d . 15 13C
NMVR ( 100MHz, (:Daols)2 %E')i}%]ée Eosb"@’?ig ch11114|zt0 h%a}%%%‘%é’ﬁzﬁ‘b“ cfégl“r“ %é

12B.3, 125.8, 82X® 3 mings, Aqcduding gnonpeygligalhyl, shiqycldralkyimald Cal cd
for CppHzqO6 LC—&\ﬁc(yMlli:&aBraa_ fon gl 3 3290‘09&1 25 Brt@zBﬂQa%rB_ﬂO*“

~~~~0Bn OBn - gnplltgsﬁm%ﬂpp@fegébﬁgog £ 1% rred 18 soI ution of

m di brormbenzene T f-ary under °Af s added 20
nL of 2.56 Mh- EtlS r(lss ﬁ%r‘)hlrch ReX dife foved o 1m°n 2 pncmatdo pings

2,3,9,6-tetra- Oélﬁﬁﬁ)ébrll@e@-ﬂﬂruﬁebﬁﬁtmeh( 112ci3uc&, caalmp)yll n 30 nmL of THF

was added over 1 e sol utro was stirre hr .at -78 (conplete
by tlc) prior toéﬁa?é’%é‘ P' T RPSY ratcé'd %ex %%tffprﬁf After warning
to 20, the react¢miqm§3'dr ImCéddECYbI@dMthl@l!@myprl@YChocbtemshlng with H20
foll owed by brine. 10 After drying over NaZSO, and concentration using a
rotary evaporator) 20 g of crude title lactol was obtained as an oil that
was carrredfor i t hout t her «Jfication. 15 B. x O _ Bn0O X ~ Ht
BnO~~~ ~~~~ astr -45 tion » vde Part A lactol 20
(20g, 02m)l) i s Rld 8, 95 mmol ) fol | owed
by sl ow addi { on ve 20 m n of BF3EtZ 9 2 ni mol ). When conpl ete by
tlc after an our the reaction was quenched by addition of saturated ag.
KzC03 (25 mL.) and the m xture was extracted 3x with Et OAc. 25 The conbi ned
or gani c |layers wene afaghedh wirtdupbr mae ,bedopetlonaMer shagSGautaddwtomcent r at ed
using a rotary eya %EDQEJ.tJJ}'ﬁ:Sr %Egﬂxt%é‘%a% eMVaSalt ;Lt eéﬁlo% with 50 ni
hexane wher eupon so precipitate ter sfandi ng hr. This materi al
was col | ect ed byh)“i“{"cxryat RBYL, \REYREHY ni 3TY 186 K¥M cFYI‘Fé?énEY]tW ce and air dried
to yield 8.919 oflkanmdas r&rkanollenproyp bixeroaheny lar@l gateogildeine, 61 22
March 2004 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 containing 3 to 12 carbons, preferably 5 to 10 carbons
and 1 or 2 double bonds. Exemplary cycloalkenyl groups
include cyclopentenyl, cyclohexenyl, cycloheptenyl,
cyclooctenyl, cyclohexadienyl, and cycloheptadienyl,
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 carbenyl
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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c. / \ xsno o X =sn8u Bno~""'" '"'~~08n oBn 5 A solution of Part B

[1-m bronmophenyl C-glucoside (1.36 g, 2 mol); Pd(pPh3)a (70 ng, 0.06
mol ), and hexabutyl di stannane (2.724 g, 6 muvl) in dry toluene (10 nL) was
heated with stirring under Ar at 80 for 15 hr. After renoval of tol uene
using a rotary evaporator, the 10 resi due was chromatographed on silica gel
using 12:1 Et OAc/ hexane to elute the desired title aryl stannane (761 ny),
plus mxed fractions, which after a second colum vyi el ded ald2ddaicni Z{ 92
ng of clean title stannane for a total yield of 48% followed by 230 ng of
15 recovered st a?¥idfyPPaFtoB FCLAPEr SFRIPhERGEIT 1§ GEosataht 0B 20 A mixture
of Part E stannabear(che@bcizih mmll):alptcrﬂ f2 uermam&ugergggfeggbpﬁlﬂe (1.04

g, 6 mol) and Pdf PJT%"c)arbS}_QO F‘Q%%Fprn@ﬁ;g%szt rt[%y gé(aedvunder @? in THF

(1 m) for 15 hr. After Fénoval Ao 8t t he
resi due was chr ofeffgr &pALRN othish| iealugs onsi b SiG: SohkkerkwhESObe to el ute
1.3 g of the ﬂeSttﬁeedudrmhh.eclﬁﬁd’ ak@Bryis atihet, :g- eny1223%rtehy2004 E. 5

Conversion to the_final uco i de ac ing 295 ng of
Part D tetrabenzglgeeﬁ‘é’r W t% %ﬁii) 5 pfé’% 96&55”? {?Lh) gﬂ%’r at nos
of HZ for 15 hr.2Tteruenyle ?JTWE@DYMO@-W):P-‘ME: i >olcaeadl af3-aenddyl,
filtration, Pr ep“—&&ny@ndym\@hé@f Mo\agegnyﬁPl‘lCBr ebention tinme: 7.21

m n, Zorbax C- 18 6X75mMn tection at 220nM B nmin
gradi ent 0100% Bt %ﬁac?%aﬁfhe’é*f%'léﬁ %hrréiﬁk\?en?“‘i h MBOH20 + 1S 0.2 %

HsP09. Sol veh® Bep©i¥nalMgOHit4A0 tutOd 2w PO . 4 13dbvRE (d00s Mrdame O OD) &
7.3 (m SH, 7. 1§a£68en3H%aléaﬂg%l£dal@ki ‘%1k§xf h#ﬂkeny% 9§l£fhy12FD , 3.9 (d,

1H, J=12 Hz) , 3.7 H })? | cd for
CZOHZ1F306 LC MAERAHETZIalkylyymycdeal’ss .. agino, é}é’%ﬁr‘&wheterﬁr%rf ch 2004

cycloheteroalkyl, alkanoylamino, alkylamido,
arylcarbonylamino, nitro, cyano, thiol, alkylthio and/or

15 any of the alkyl substituents set cut herein.

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 refers to straight or
branched chain radicals of 2 to 20 carbons, preferably 2
to 12 carbons and more preferably 2 to B8 carbons in the
normal chain, which include one triple bond in the normal
chain, such as 2-propynyl, 3-butynyl, Z2-butynyl, 4-

25 pentynyl, 3~pentynyl, 2-hexynyl, 3-hexynyl, Z2-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, heteroaryl,
cycloheteroalkyl, 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 “"arylalkynyl" as used alone or as part of another group
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A/ 1 ~_ SnBu~ Bn0O O BnO~~~ ~~~~ OBn OBn 5 A mxture of Exanple 3 Part B
p- m br onophenyl - Cgl ucoside (3.0 g, 9.41 nmmol) and Pd(PPh3)9 (153 ng, 0.13
mol )) and hexabutyl di stannane (6.0 g, 13.2 nmol) in dry toluene (5 nL) was
heated with stirring under Ar at 88 for 3 hr whereupon tlc analysis

i ndi cated the reaction 10 was 90% conpl ete. The reaction was term nated
after a total of S hr. After renoval of toluene using a rotary evaporator)
the residue was chromatographed on silica gel usi ng 1:8 Et CR2/MNhanchrizdldo
elute the 2.95 f _desi nna 20 A m xture of Part A
stannane (2.66 ¢ greck TEs %ﬁg{l Illlk%tl)hl 5B nzy'fyr}?' §FPYRS (f 93SRHEP% 0 ol ),
and tetraki s(tr@é’ﬁ’é‘ﬁyh@h@@ﬁpné}bhlﬂmtewell@o mg, 0.09 mml) was refl uxed

under Ar in THF (5 rrwmef@ralwlh@roﬂg Qs aefrpwai 8bvd Ha v Tsfﬂnalé ot ar>é .
usi ng

evaporator, the reS|d e ?‘ orrat ﬂrap ed on silica %

hexane/ Et OAc t o Bife ‘Ir\é\ﬁ}ag m?'ﬁ% 86 F14RE £t TR GLBERZSAT et her

fol |l owed by 600 gagbeh &teds téeyaste tt@rxmyde’fdﬂéwlcoat' agmiupg Phd Reay 69

22 March 2004 c.om i4nM BERY GHECL 20 (1@ dThs §efnﬂéld) alBve aged oy ﬁ" > mnutes

to a stirred -7B sol utlon of Part B tetrabenzyl ether (295 rrg ‘4 ol )
under Ar in CHzO z (DSBS fikenitt FFOURS A ndefingd FPEV%r?é]dygll YR¥idi cated t he
reacti on was corq:ﬂoa’pe aS(dedinefi 2vdvelHi€igéPhive 10| hovedibyle wdndyf 10 MeOH
wer e added. The educ ) y tor and 10
m. of MeCH adde A%?g?x\{?rierﬁetatg?ngg? %lsftf%%%gsés ?ﬂ 5%‘1“?% hé"gé eial es were
removed undel? va@rmed Tﬁbk?fé@leﬂﬂegwschﬁbﬁaf@dw&%é@e GHo8PBI'ca gel using
5% MeOH/ CHZCL12 trespledt edle 1,93 aiig ﬁiytdlﬂzldasuyedaé Sugkttsdedeasn 90% purity.
This materi al ULy h ur, f| gd eV €. e preparatl ve HPLC to
yield 104 ng of ?Senff nfel na o‘geesf: redalg]fé/ngol& %né IﬁL %P'etentl on tinme: 6.69 mn,
Zor bax C 18 4. 6x75mmSgdtate s kyleme nalkienylers odt RoRYRMLPROARPUIS i n

gr adi ent PlOO% Bidmgh g & rcm]EjVn (M@%Bp Solivestg A: prje(f%( MO/ 1HZQ %, 0. 2) %b
H3PO, . Sol ve B: 90% Me O+ 0,2 % H3PO H N 400 NHz, CD30D

7.27 (s, 1H)13 7.3 pyig Lo 3 Pﬁa%ﬂ'zﬁbli’? 1%0(4111 Wgﬁj’wﬂ‘ H"gé‘d . 1H, J= 8.8
Hz), 3.92 (s, 2|-@1,ky3e86 (aﬂ,keﬂyi,ledcl&r lAkyn@l&s: (tdppdH as)€eZingdHz), 3.4
(m OH), 2.43 (Syorith, Aoplotabd {or: iakgates LGrME [Mddh cagse found 375
30 - 65 22 March 2004 oen To a stirred
suspensi on of GW%H@HlPEBGdQTg’,lkH.lB ?%ﬁﬂ“)er nhﬂ-‘ﬂﬂe(“? ﬁ!?“‘trnd’é!f’r%ywas added
2- bronophenol ( 3kok§, Phmido,MBlpaldfL, elkesbi,rcgi -1g d‘mo%kgﬂi,n, t he reaction
was cooled t t-.BuLi/h .3 mol ) was added

dr opwi se. %ber &faLJd( carb?'ﬁ&ﬂam qtron: s rgé%%?er ed via cannula to a
stirred - 78 sol ut i on Eshmples ®f6(EB2 e o0 K&yl - BLIEY1nge of Heamuitenel. 62 g,

3.0 and alkynylene include -CH;- , ~CH.CH2~ ,

~—CH=CH—CH,—— , —CH,CH=CH—  —CSC—CH,— , "‘Cﬂz""E— .
s
—CH,—CH,—CM;—C— -cHCECCH,— , —CSCH-CH,—
25 . o
—{CH) ™=, ~(CH g, CH) —(cu,),--c-cazcuz— ,
CH,
TTCHGH— ,  —CHGHOR,— |, ——CHCH— , ——GHCH,CH—
CH, C,H CH, Colls
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15 mmol) in THF (5 nmL). The reaction was quenched after 15 mn by sl ow
addition of sat. NH~C/H20 and then allowed to warmto 20 whereupon 200 nL
of Et OAc was added. The organic | ayer was washed successively with Ha0 and
brine, dried over MgyS04, and concentrated. Chromatography on 20 silica gel
with 3:1 hexane/ Et CAc yielded 390 ng of the desired title lactol. B. 25/ \
en0 of f Bnd~~, "~~oen oBn - 66 Exanple 5 22 March 2004 To a stirred 3:1
m xture of MeCNNCHZO z (4 nlL) containing Part A |lactol i3902&daehe®ldnol )
at -30 was added Et;SiH (197 pL, 1.23 mmol) and BF3EtzO (78 wi, 0.62 mmol).
After 1 hr the reaction was quefghed by addition 5 of & nL of sat. KzCO3,
warmed to 20 and™§H{HHET Wit 108 Ft-Om,) IFhe—o(rcggQLb-&}@Ler was washed
successively with [HH and bri neCHadrl ed over MyS09, andpconcehtrat ed.

Chr omat ography on“8%lica gel with 3:1 hexane/ Et OAc yi el ded 269 ngy of
desired title phenolic Cglucoside. 10 C 1S To a PhMe solution (1.1 nlL) of
Part 8 phenol (139 0.22 nmmol ) under Ar was qgddgd 60% NaH (11 ng, O0.27
mmol ). After 10 o ol éﬁﬁr&gt_yl benayl, i}_r,{om de_(46 cqﬁc ’0.25 nmmol ) was added as
a solid to the bl ue*sol ut1on’ whi ch el t hen hetatediat 80 for 3.5 hr until
conplete by tlc 20 analysis. After coof i ng foll owed®by addition of aqueous
NH, C1, the reaction was diluted with Et OAc.. The organic | ayer was washed
successively with HzO and brine, dried over MySO' ansl, concentrat ed.

Chr omat ogr aphy on-cs,L.L¢;4;a:;1geh,_\Mth—5;H} é}exaﬁeépE-t-OAc—)éHeb@ 1 ng of the
desired 25 title tetra—oc;igenzyl gl ucosilg. - &% 22 Marc 2004 D. 5
Subsequent hydrogenol ysis of Part C tetra-O benzyl glucoside over Pd/Cin
MeOH under |.atnos Hz yielded the final title product which was purified by
preparative HPLC @skng a C18 reverse phase colum a 45-90% MeGH H20

gradi ent over 10— TeHICHGHetUt e tRROGRST r ed-HLHEgHUGOSFREHA—( 2 ng). HPLC
retention tine: 6.754 mn, 100% pure, YMC S3 ODS 4.6x50mm 2.5 nlL/mn,
detection at 220nM 8 min gradient 0-100% B hold 5 mn at 100% B. Sol vent
A 10% MeOH HzO + 15 0.2 % H3PCGa. Sol vent e$®90% MeOH HzO + 0.2 % H3POq. 1H
NVR (500 MHz, CD30BfH8H:7- 15 (Hd,~ 3 J —cm—§-Ci—7 -Hz) Y7°%%ra,. 2H, J= 8.3
Hz), 7.02 (d, 2H, J=8.3 Hz), 6.96 (dd, 1H, J=1.2, 7. FE!) 6.77 (t, 1H, J=
7.7 Hz), 4.44920 (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, L (m, " n Cal cd for
CzuHzaOs LC-M5 [ M+H] T%gltgxfnb ?g%in ?(5" h%gg as usecgshereH}x f‘r?e OF

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. 7 '

Unless otherwise indicated, the term "aryl” or

20 “Aryl” as employed herein alone or as part of another
group refers t6 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, heterocaryl or cyclocheteroalkyl rings

for éxample
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22 March 2004 5 A. p-Chl oronet hyl acet ophenone To a stirred sol ution of

p- chl or onet hyl benzoyl chloride (390 ng, 2.06 mmol) in 8 nL THF at -20 under
Ar was added tributyl phosphine (906 ng, 2.29 mvbl). After stirring the
resulting yellow solution for 20 mn at -20 10 - -15, 0.7 nmL of 3M net hyl
magnesi um bronide in ether (2.1 nmvl) was added in one portion to generate
a red solution which subsequently becane orange over a 10 mn period. The
reacti on was quenched by addition of 1IN aq. HCl. After dil u22dfaightd004z0
the m xture was extracted IS 3x with Et OAc, washed with HzO prior to drying

over NaZSO . The resi obt gMmed aft b removal of vol atiles was

chr omat ogr aphed on si geP ng c/h et o ] ex71 ng. (50%
of p-chl oromnet hyl acet ure e st described in
Exanple 3 25 Part C (3 0 3 mml) ¢hl or onet hyl acet ophenone (119

ng, 0.66 mmol), and Pd(PPh) (20 nmg, 009 mmol ), - 69 Exanpl e 6 22

March 2004 tri phenyl phosphi ne oxi de (1B0 ng, 0 9 mml) . 3175 ng, 0.55
mol ) was heated at 70QF _A‘t[,% B _(0:3 16 er renoval of

THF with a rotary eva ug wa matog on silica gel
5 using 20:1 to 10:1 hexane/EtOAc to elute the desired tetrabenzyl ether
(170 ng, 70%. C. 10 A soluti on of Part B tetrabenzyl ether (60 ngy, 0.08

mmol) in CHZA z (5 m) n ol ed ~{8 pri addi ti on of
0.8 mL of 1 MBCI3 in¢ . m'stlhlng-ﬁor m 8, a second
0.8 nL portiom of 1 Ml 1 Awas adde ‘t hensV¥ r ed Fedkt 1on. After .a

second hour, 0.5 nL of PhMe was added foll owed by dropw se addition of 0.5
nmL of MeOH. The volatiles were renoved using a rotary evaporator: the

process repeat ed®8ft83Y 36 S8 M0 YoFUBS USRI aEBEOHIN RV EPR9R CHZA 2/ MeOH.
Chr omat ogr aphy oktatben reesuist wiith riles2duer oh gsiobpsasgjelctetiufrarmg with 5%

MeOH Et OAc i el dgggég?népg ?1%6%9'[1{?1%%1&%{‘3'alﬁcryciduﬁéldallkgz%é(ik?dxgr 25 HPLC

retention tinmne: ure mL/ mn,

detection at IQZOHR;’P‘OQ]-’?ﬁW'ngH?% 6ribbepusmeshul o trﬁlﬁla?r%m%oew Sol vent
A 10% MeOH HzO #1RQyryPp H3RDoaliGal-ueryl B:cy@Q¥hde&dadix@ls 0.2 % H3P0O4. - 70

22 March 2004 1H N 0Q D 34 S
7.13 ES 1), 9. 65’\/5%*(5*1 °W%Yb%§"q )5F§i é‘%%é?%r’z?m)arzﬁgle’é‘z(dd (rlnH))H)
3.35-3.98 (m A4HpryRoss (agylgryalkyizCarmiriimag. Mkoxyssobynyie 200. 3, 19B. 8,

141. 4, 191.2, 13@:21(:4%1—&& , 188y161xeR91 5, anizDcd3rbddlady183a 61 thdo2, 79. 8,

Z(G)uﬁa 7:]3'9(9)’ Zq:é 1ary%su1f12n§rl§ é?y azo,I ﬁgtéPJarCi%'I'EQP,G LC- M5 (MrNHA+) - 390. 2:

heteroarylalkenyl, hetercarylheteroaryl, heterocaryloxy,
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,
arylthiocalkyl, alkoxyarylthic, alkylcarbenyl,
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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10 15 A stirred solution of the final product of Exanple 6 (15 ng, 0.09
nmmol) in 5 nm of EtOH was cooled to -20 whereupon NaBHa (5 ng, 0.13 mmol)
was added. After 20 m n being conplete by tlc analysis, the reaction was 20
guenched with a few drops of saturated ag. NH, Cl. After renoval of the

vol atiles, the residue was chromatographed on silica gel. Elution with 5%
MeOH/ Et OAC yielded 10 ng (679 of the desired product. 25 HPLC retention
time: 5.2 mn, 100% pure, YMC S3 ODS 9.6x50 mm 2.5 nl/m n, 28&¥latsh 4t

220nM . Brringr i.en 00% I 0t IventA 10%
MeOH HZO + 0. 2 W?ﬂds‘%o%.lg§%1 Saefﬁ? k%? gﬁ%‘%@ﬁ?&&%@q G‘%Ed%‘wﬁo“ gesyy
Exanple. 7 22 M¥¥h 2004 1H NVR (SO0 MHz, CD30D): b 7.21-7.32 (m SH),
7.16 (d, 2H), 7.10- 7U1:_1eémotl'i'd)rwlise717nc(1q:at§b|) tt{Je Q%rﬁd:'sdd@ultat% (s, 2H),

3.86 (dd, 1H), £dd, 3 i 13C- NVR
(500 Mz, CD30D)aH§% ngbci"% gig"f ‘@EB 9 afzé’aét ‘159"‘"?"-“_’129 5, 129.2,
126.7, 126.86, 583gr70upsze29rsr9tca amigogsulEr iguted withoeng op5w® Anal Cal cd for

Czl HzsGs LG MBS (MiN#thens8d2. vauci'lohlﬁlfil be3YRelsdfe Ar F1iBEOFRS- RBERYIPENZOI C
Acid A mxture of tO|UI er, (0. 74q,

aci
13mmo1), and Brz J(l?i@g g alw@?é %‘?Oﬁeﬁ”@ﬁ?’%n W%FSPEEY%%,R?A{ this point
t he reacti on, mhcmmeppablaelde@ydl@%tamlﬂvlm]ad.wr:Vhl@a!wﬂ,of CHzClz to

facilitate sti rrbmoamglsﬁmtl @xram@&}ﬁemyh@awﬁ]@q 4§1mrya1:.@i Rragp drive
to conpl eti o ggn CQO reaction was di] uted wit (v:Hz

washed 2x wi t T&e%/a tSHbBH%erﬁﬁ. fwt%e MtHaroﬁ)@tha%% Aft er

renoval of the. veldtid e:a;bbiq:el:rceslcddeamfrmr asyngf &h2: dlkykture of S-brono
Lo 3-bromtol ui Csa6id MRaRet oL Vthablit Z88byid. OMA R4 Pehnl Ocid Ghidndd- 99 Of

S- br onp- 225 net hy enzoi c acid Br ono- 2- net hyl - 4' et hoxybénzophenone

To a stirred susPeREiidirents smay &%tzkﬁ%tqﬂﬂeﬁéﬁio‘f’ctha&ha P4t ZR9e8, aB°Tmml ) in
12 nL of CHzZC z eeénikidh mgePXade/latiBchdd add derf8l+pyirplunasnyddded 2 dr ops of

DMF. Once th rlrpl .8 Pé%ﬁl!va‘{ %I%ggflr_eslﬁgoqous evol ution of gas

ceased, the reacgg%n Was st'l Freq val of the volatiles
using a rotary e?hpm%mpllw%erl'ml%éﬁﬂ% t Aeatkyigd -piperazinyl, 4-
5- bronmo- 2rret hyl bgpgpyix h-|10f3!.1§l@ralzﬂn3(5 g - dzfar@Salkpm-s,upéfmr@lm 1ture was

cooled to 4 prior to dglgg rg |l§l%ete 81n7 g,cr 16 ag%lr)glf 01:&9%@%1% Al1C13

(1.7 g, 12 mol ) P¥YThe ¥ Wt niTig s stirred
for 15 hr prior Sgquwmdnglvmtcﬂkym I—Elkmsub@éﬁnb‘?hll%/ hehe: suspensi on was

diluted with2gO0 Rl aRdealiréech Qbkj, 10 all solids were in solution.
The m xture was extract ed 3x with gbﬁ%"‘ e c%gbl ned Qfr ganl c extracts were

washed | x with 1IN HCIUNY§S ohie ‘f\‘léﬁ—?&)én ST 6 aF yi ng over
NazSQa After rerrawaymha"heaslcbmmﬂcé's "ahel thdolll oF ntpnadkysbhiel \ags

recrystal lized frgm%ge/é%%gé'lﬁoaﬂcﬁxé“ogl ds c]?ﬁg: @F another group

5- br ono- 2- net hyl oxybenzophenone.

5- Br ono- 2- met hy| 12c1ugeh BOYdPHhEN) 13PeF Rattkyd s GFALKBh % 2EY 3FISPS. 5 nL,
15.5 mol ), BE3ENdekéd. t?orﬂ-,sulﬁuﬂmﬂo)n, and 5- brorm 2-met hyl -4' 20

nmet hoxybenzophenone ( rqgg ): %,_;lﬁ E{d_ ferm 4 1QxEure CHzd z/ MeCN
was stirred overni ght&afg‘?og é mggf_ Yo o starting ketone remai ned,
t he sol ution was aﬂésaﬂ-wlflcd'r4daibylalmﬁ‘|°"pr|Qﬁﬂtaﬁll&8enc?ﬁ ng with 10% NaCOH.

After dilution weih t@ﬁyltal?tﬂnbea&éléh{ﬂal\t&?SdaﬁﬂeaQt eloR& aib awi pairtEtd®Ac. The
conbi ned organic Iazers wer e

o] Wi rine before
dryi ng over NazS@m° B\'F’feqr"rué’r’rﬁ{)‘ér Cg%s aﬁg |al}l I esge E irles g{ug é/\lgs
chromat ogr ap#@d @rydelkeh g:@thaslxrgcéﬁemne nit roiggpeatom.

5bromo- 2- et hyl - 9" - mephpaydiRRgpy] sPtihanea g6 A thel 06tRRcd0bs (1.4g, 95%
employed herein by itself or as part of another group, as

defined herein, refers to an organic radical linked to a

n)- :
carbonyl ( c ) group; examples of acyl groups include any
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- 73 22 March 2004 D. 5 To a stirred -78 solution of Part C

5- br ono- 2net hyl - 9' - met hoxydi phenyl net hane (0.43g, 1.5 mml) in 7 nL of dry
THF under Ar was added dropwise 0.9 nL of 1.8 Mn-BULi in hexane. After 2
hr, 2,3,9,6-tetra-0O benzyl-~3D gl ucol actone (0.88g, 1.6 mvl) in 3 nL of
THF was added 10 over 1 mn. The solution was stirred for 2 hr at -78 prior
to quenching with saturated ag. NHACl. After warm ng to 20, the reaction
was diluted 2 fold with HzO prior to 3 extractions with Et CREZMangh 2¥Mbi ned

Et OAc fractions mertaemambﬁd swbrshl@aér&% ae@a&;éae%oxeéa%%@‘g sk, Akt er
concentration usi aﬁ r gporator 1.1 of the desired title Iactol

was obt ai ned as % 'C5PY p '\ABan&arr}qYéd RRFSADEIOWE t hout furt her
purification. 20cycloddkansil, rmdlema@bmkamylofanﬂatme Dixactol (1.1g, 25
1.47 mol) in 10rrLg§.llg/g \p@éggg H 9.5 mmol) followed by
BF3Et 20 (0. 38 2.6 _mol Q}Lt w elqidl@%g@é t(h% ggrl{lhe reacti on was

conpl ete by t1c s‘H’cﬁk@BEter"J@le 3 Z?%Féﬁe%@&%at%? Aed@248§.©KxC03 was
added and the suspemerograip reddrd ty¥ aat-206Prd o -hemsk dddt isagumiddy Hz0 and
Et OAc. The conbi i actian re washed
with brine, dri %%a%g%gi’gd%‘ggp\ga{:%ég?éﬁ?r a&& g)é%élc?le gr%o\t,\gry evapor at or
to yield 1.2 g ofe%®@IP ghemy SUchn2 8y iiFoIERr OPHISHr ap%&oﬁ)ﬁuéﬂll?ca gel with
10% Et OAc/ hexanelﬁ{mﬁedhmmplaa&akwurdtbmesrf@lﬂ&wda@fn t h@edgsi red beta

C-aryl gl ucosjde soI ut| Part ra O benzy

C- gl ucosi de t‘gléof’oslb% °p7tl°nall}‘y| A Tﬁa m_()CE%,J(? {EHHE iﬁ/{’Pd( OH) z/ C
(80 ngy) was stir?ed dveraightasunder 1 at m)s Hz. After HPLC showed the
reaction to be conplete, the catalyst was filtered and the sol vent renoved
using a rotary evaporator to obtaln white glassy sglid that was 20
further purified by prepar iff\«gz ém ng ’618 rxehse phase columm to
obtain 220 ng of the desir eta cogi L,drl ess syrup. HPLC
retention time: 6.43 mn, 100% pure) YMC S5 C-18 25 4. 6x50mm col um, 2.5
m./mn, detection at 220nM 8 m n gradi ent 0-100% B hoI d5mnat 100%B

Sol vent A 20% MeOH HzO on P :'. vent \‘90% HzO + 0.2 %
H3P04. 30 1H NMR (500 1 (g,— 1H, J=7Hz), 7.11
(d, 1H, J=7Hry, 6.B9 (ABq, , 4 07 d °1H Maf ch 2004 J=9Hz),

3.90 (s, 2H), 387(m 1H) , 370(s 3H), 3 68 (dd, 1H) 3.48-3.30 (m 4H),
2.16 (s, 3H. i'CNWR (125 Mi, CDBOD) & 159.3, 190.% 138.3, 137.4, 5

133.7, 131.0, 1308 130@ 69 01147 5, 82. 1,N798 76.3, 71.9,
63.1, 5S.6) 59.6, 19.5.
CF <°‘>/ (‘ﬁ Cﬁ

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

20

substituents such as alkyl, halc, oxo and/or any of the
alkyl substituents set out herein. In addition, any of
the cycloheterocalkyl rings can be fused to a cycloalkyl,
25 aryl, heteroaryl or cycloheteroalkyl ring.
Unless otherwise indicated, the term "heterocaryl" 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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Anal Calcd for Czi HzsGs LCMs [MH 373; found 373. 10 A

S- Brono- 2- net hyl - 4' - hydr oxydi phenyl net hane To a stirred -78 10 nL CHzd z
sol ution of 5-brono-2nethyl-4"-met hoxydi phenyl net hane (1.0g, 3.9 mmol) (See
15 Exanple 8, Part C for preparation) was added 4.12 nL of a 1M BBr;/
CHzCl z After. 2 hr, the reaction was maintained at -90 for 20 hr whereupon
HPLC i ndi cated no starting ether remained. The reaction was quenched with
aq. NaOH, extracted 3x with CHzZO z, washed with bri ne pri or22 &aroh @gAng
over NazSO-. After o enoval _ of the voI atiles, 0.84g. o0

5- br ono- 2- met hyl S RyR7BxAFeSh &Ry tretHAne CUEkO g Ar nlweareaa%y%p whi ch
was used wt houtC}fq}pbheercgnjrhyfll cang ote. 25 Benﬁotﬁirmmeaylrr&trhyhdéimnzyl oxydi
henyl met hane A 1yd; nDMrs S0l dalss @81 & Rayet

net hyl - 9' - hydr ox%jdr phen Irretﬂﬁane 7?5110@1%99 e h%'ér F‘Btl%rﬁ“ad’e (598
ng, 3.2 mol), i3/ Y (PSS, 15t %ﬁBPit%f’sttsr FF@H étﬁ/erlm ghttheThe
reaction was % herhe3@1kght aubsati t6Ontorsek but tgbalr. VeEk&fp anver si on from 80%
- 76 Exanpl e 09 |ution with H20, the
reacti on was exﬁeéggéakgﬁ%”%%g t%%lc&Téqeeﬁ%g meé SEt OAC | ayers were washed
with H20 and brine prior to drying over NazZS09, THe \residue, after solvent
renoval under vacuum was 5 chlomat ogsaphed oen si I? el using 3%

Et OAc/ hexane to elute 785 5-b€J - 2- \7 4'iQenzyl| oxydi phenyl nmet hane
as a colorless syrup, C. 10 To a'stirred’- soI utron of Part B

5- br ono- 2net hyl - 4' - benzyl oxydi phenyl net hane (0 93q, 1.2 nmmol) in 7 15 nL of

dry THF under Ar was qﬁ 0. 6& L f 1.9 uLi Nr n he an dr opw se.
After 30 min, 23,4, tr INlHD acE{ (go . 2L 3 mml) in 3
nL.of THF was added o t Fre Y0.75 hr at -78

prior to quepghing wth saturated aq. NHeCI.‘ 20 After warmng to 20, the
reaction was diluted 2 fold with H20 prior to 3 extractions with Et OAc. The

conmbi ned Et OAc fracti ﬁ:ﬁi Werre hed Wfl edu Na2S0~.
After concentration g a ot Qpﬂ)r at'taﬁ( of tﬁ;jgesr red title
0

| actol was obtained a na§2'5 ’l?e“l"({.)rless §ru carr r'war d

w t hout further purification. 77 _ 22 March 2004 D. 5 To a stirred -30
solution of Part C lactol (0.96g, 1.16 mml) in 10 nL of I\/ECN was added
iPr3SiH (0.37g, 2.3 mml?—n‘ollowedr by BINB':gtzO 6329, LN ). After 3 hr
at -90 - -30, saturatedl an De su§pengion stirred 1 hr
at 20 prior to diluting vﬁth "Hz °lO and I‘?e conbNmed brganic | ayers

from 3 Et QAc extractions were washed vvlth br| ne dried over NazS04, and
concentrated using a rotary evaporator to yield 1.2 g of a light yellow
syrup. Chrontlt ogiraphtyreobileé) i ca gel with 9% Et OAc/ hexane el uted nonpol ar

| TpUri LT esi 10% 15 EnRACLORK GcBbb £k iRy AR/ 100 bl oSyl uoosi de

alone or as part of another group refers to :
cycloheteroalkyl groups as defined above linked througn a
C atom or heterocatom to a (CHz}p chain.

20 . The term "hetercarylalkyl" or "hetercarylalkenyl" as
used herein alone or as part of another group refers to a
heteroaryl 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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A solution of Part D penta-0-benzyl C-glucoside (255 ng, p.31 mol) in

Et CAc (10 nmL) containing 10% Pd(OH) x/ C (65 ng) was stirred 24 hr under 1
atnos. HZ. After HPLC 25 showed the reaction to be conplete, the catalyst
was filtered and the solvent renoved using a rotary _ 78 _ 22 March
2004 evaporator to obtain 115ng of a white glassy solid that was used

w thout further purification. F. 5 A threaded tube containing a nmagnetic
stirrer, 4 nL of iPrOH and Part E phenolic C glucoside (80 2@&Mapch @06#ol )
was cooled to -78 wh upon 1.5 g of CHCl Fz was added by condensing the
gas. After addi r?§ §y§{&oe¥)cefg%ﬁlo%atﬁf‘pﬁlaﬁ;l,&etfﬁﬁe?uﬁ%o‘ﬁass’s“é}élae?j with a
Tefl on stopper &hdaieagasdeyotFordamle? hmidamelEPl & reacbilen contained a 2:3
T xture of starting shendlm epdialangdieihers (5Lt bo-deLye N

conversi on by pr,,oa%gg,ed reacti on%et,l mes were not_successfu After cool | ng,
sufficient 1N HCE SHEE8 18 15 BFEANGCT He “Bch ol R IR e i st
vol atil es webe rPenpvetenailygfaom ¢t &y Seviaplor aubstitilentsessatte,asafit er
dissolution in 2,1 urd.fie t] qui pped with
a YMC S5 Cla re\%errgg/??#éegggélg?%rfﬁ (slé‘%%%%wrﬁ%)egg%%yﬁgc@%gc’fﬁn | i near
gradi ent with 45% 20T00%&8 NeayhaloadkwnlgH n asougedklhgrsdnmpefsfcst he desired
phenolic ether. afPh&) k@EENLEOMNa Lk Rxy®. Hrdld) as9a%e HUL abIWE 20 18
4. 6x50mm col umm,, 215 m_gn n, ,detecti on_at 20|;_1M 8, mn ZE)E?{adI ent 0-100% B
hold 5 min at 100% BPeSHENE % 0P RETEIH0 £5°8. 2 % PP iSol vent B: 90%
MeOH HzO +. 002 SwbisPOruentid, NMRCY 430 EVblz, CGD30Bfe &L F, (syuciH)s, 7.20 (m
1H), 7.12 30 (merlth,o0,7cB6o (ABEF-d#don,8. 73 (t, 1H, J=27Hz), 4.09 (d, - 79
22 March 2004 1H, "J=9Hz), "3.98 (§, 2H), 3.89 ( d) 1H), 3.68 (dd, 1H),
3.97-3.30 (m 9H), 2ThE Y&sm BpyodrugceRpmESLGF FRRLloxghkoRFetn 138. 7, 138. 2,
137.7, 136.6, 5ih30Qudes k¥de2s ddD.chrbdabrds fbifed, bl ¥2alril?.ohe B:. 4, 79.0,
75.6, 71.1, 62. 9 , 48 I j.Hza LC- M5 ( M-NH9j
928: found 928.‘9{‘5’6&A1f‘9%5‘-°§‘§%r§ro9%-cn% ﬁéﬂ%‘%hﬁz’%ﬁ‘%?ﬁy béﬁogﬁtﬁdne ALCL: (535
my, 9 mvl) Mas 23&a8H t Praagyst syrsddtotad aTydasdngtIgantef eBPIRMLNG
E;( br Olrm- &2{ net hy |pl§eaa@%fe'§hhdnaahd@? |t$o(3485ﬁﬂl.126213m{:1|)e (afﬁ%] tBr §fradraltieon fsee
anple 8, part apd_thi.oani sol e 3. mol ). reaction, after
warnmng to 20 oV Ftig?ﬁ', %é’grf???sf'r é%%z%ggy%ornaﬁﬁsbrg ng‘oaggﬁc r}&nd:%\?/i th 1N
HC1. Subsequent Ilyiket helsssidéhspon prasirdy| esteatswivhhels@nel kpE@r dimd t8&i rr ed

until all solids WeEgy 20k ddx§RLatd RN phdBEndiue UEed Wast %t kast ad 3x Wi th
Et CAc. The cgnbi ned organi ¢ extracts were \g% hed | x with 1IN HCl, HzO aq

d
NaHC03, and 4% i MEtBYEoretty ldr ERgY 0 P8F KBS SAke After renmoval of the
vol atil es, the resi degammies. ofhsutatpegriaphessterssihelomegel using 15%

Et OAc/ hexane to te 950 — — —
5- br ono- 2- net hylt%gqo?ﬁi orfet h%%%%?oph’enorfe <:?a“s"mazci\{f\/ni té solid. B
_5-Br_ono- 2- et hyl - 4" -t hi omet hyl @y phenyl met hane A sol ution of Et3SiH (0.95
m., 2.85 mml), BF3E&zO v
CHgOCOCH— |

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.
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30 (0.3 nL, 2.9 mmol), and Part A 5-brono-2-nethyl-4" - 80 Exanmpl e 10
22 March 2004 thi onet hyl benzophenone (450ng) 1.9 nmmol) in 3 nL of a 1:9

m xture CHZC12/ MeCN was stirred overnight at 20. After quenching with 10%
NaOH and dilution with H20, the reaction was extracted 3x with Et OAc. The
conbined 5 organic |layers were washed 2x with H20 and once with brine
before drying over Na2S04. After renoval of the volatiles, the reS| due was
chr omat ogr aphed on silica gel usi ng 58 Et OAc/ hexane to el ute2 @"P@ﬁ% 8p4

S- brono- 2- et hyl 4' -t hi onet hyl di phenyl met hane as a colorless oil. 10 C IS
To a stirred -78 SOIB&?O% %ﬁéo¢ag of the compounds of the instant

5- br ono- 2net hyl Jgivehhnomﬂwlc@nphepmdtlmthanﬂme(rZQﬂngdmﬁct&&enm-)l;)n in 10 nL of
dry THF under Argmas .addad drepwi ¢ &I%Zég%“of 1he8 u%%%l ikn hexane.
y

After 2 hr, th|s solution was transferre cannu oas |rred 78
sol ution of 20 PTESERE. RSO e VI1AVE; aW%éFa@?WS( @t8gny,cfl. 6 mmol)
in5 m of THE. tﬁmecsnboumanmmameludﬂr@daﬁpror% it ehe - &ubet 0¥ @ uenchi ng

W th saturated he reactlon was diluted 2
fold with H20 prlélrslél?g% trac ?@ﬁf’isg vrz\:n&tkgﬁ?%& E The Toii A8d Et OAc 25

fractions were \RISREAOMEEIF 9% AbaatrraPmesic ofanmsNag Sbal miskuees concent rat i on

using a rotary edt&ﬂ@batorl‘héé@ﬁﬁeéﬁeé %rdggé;smttlbm@a:{ aeliekzyas obtai ned
as acolorless S\ ﬁ'%‘éat was . carried wi t hout further purification.

30 - 81 8 PSRl BRI S elR s F6FEhart | ot o
(5501y, O. 7210mmfla)t6|rn865m_ WhenVE N Wersoadded 4:Pe8Sh L@ AZ product® mmol )
fol  owed by BF; Etr.?eopﬁ:'@pé-ﬂedn—,th@yscmmk) seﬁiﬁe&b? B&n@ntlggal -30) when

tlc showed the reas tion_to g sat urat.e was added and
the suspension T8 SPRPr EF fxﬁlf“p i WBPQ’EQP CI ﬁfl E’Ef%lPHaHzO and Et OAC.
The conbi ned or ganvistalaymatsidn.om 3 Et OAc extracti ons were washed with

brine, dried over NagpQd, @éﬂr@gncﬁ{g rc%hﬁgxrlﬁ@é -t @tEQ&@Jﬁé QVARQIA Or .

Chr omat ogr aphy of the residue on si|ica gel using 9% Et OAc/ hexane as el uant
eluted IS 29 bk fB g edipRt w T ANF BF VS BéheE tyRgsa°Eol ution of

Part D tetra-0- banyl aBeglticaende {dhy, ofle lommeire bohdat Sped. S nl)
cont al ning BFOE! 4Q.(0e20: Flugcd TTBAICARR, SLL Ll 2be20ed GoadyDrsp AT ot 1

nore hr follown rtron an a 0.12 nL_of 25 BF3tzO t he

reacti on was con"g’lebtsémeT%‘ésqg@aéPFBn s §ERREHR 059‘1541%%%6%?‘0‘?1‘ of 0.9 nL

of pyridine priay tigjdetiwbnon with aq. NH ClL. The conbined organic |ayers

from- 82 — 20 The other type of antidiabetic agent which may be
optionally employed in combination with the SGLT2
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
y agonists such as thiazolidinediones, aP2 inhibitors,
" PPAR a/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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22 March 2004 3 Et OAc extractions were washed with brine, dried over
NaZS09, and concentrated using a rotary evaporator. The residue was
purified by preparative HPLC using a Ci e reverse phase colum to obtain
20mg of the desired beta 5 C-glucoside as a white |yophilate after

| yophi l'ization. HPLC retention tine: 3.8 mn, 9S%pure, YMC SS C- 18

9. 6x50M™m colum) 2.5 nL/mn, detection at 220nM 4 mn gradient 0-100% B
hold 9 min at 100% B. Solvent A: 10% 10 MeOH HzO + 0.2 % HZDMarcpRi4t B:
90% MeOH/ H20 + 0.2 9% H3P04. 1H NWR (500 MHz, CD30D) & 7.21-7.11 (m 5H),
7.05 (d, 2H, J=8.0 HF}® Ghes (ypedi9f Fherarewtic agepty sthizh)mag. 87 . (d, 15
%EI) Jléé Ewgz%l ht88nk Uty eHﬁ)logeS :gl c]aatbln&‘zﬁon 3%/&5 @11%(7359&@1;1;01 2131% (18
130.9, 129.1, 1%3‘“5‘5@‘1%5 8°gjf§§‘“‘ §a£l€° e’ jtz""‘?%sisty 7885572, 0, 63. 2,
39.9) 19.S, 16. la“tAﬁaPe{Eﬁf'@dvﬁoPgﬂzﬁﬂﬂa@sm@me[twhmgs,408 found 408. 25
A 5- Bromlo é %hlﬁﬂgéhﬁ&'ﬁ&@bh!b%&&%hﬁﬂ@f@r e @dsmwéﬁ@kgw&%{ﬂ Onf of
comerci al S-brono enz aci n 0
CHzCl z cont ai ni ng OX&EW%I%{%OI‘I 8%b ﬁ&m%%ﬁa éd’a%%l 521 Ar bﬁs 30 of DWF.
Once the vi gor oPtdeppbty cﬁmpdfoygasntéa)g@d)iatm wi8B agdixanpbe 11 22 March

2004 reaction waseslkhhgesbrbl1acBE i b8 Qerd&SH@&@A OfrnéQ@ Mngkl L8SI R N9 a
rotary evapor at oE[[%,T Af&%er di ssol vi br onp- 2-'chl or obenzoyl

i
chloride in 8 LS 599(?’8&% %P[]f ‘?ﬁd’? cooled to 4 prior to
addi ng 5 thilani sol el¢269rpli2ved vheod )thieohi;@wefd thy AdERin@566£7, 9. 25

mol ). The reactgmctai—&ef MACBREIN A AO0weVET 1,1 AN 3 YRSl bERE: T Or 20 hr
prior to quenchlaﬁ{& HCI. Subsequently, theé suspension was dil uted

with 50 M H20 @EPP?E’(P RIERES ATCLGLPIRD V@ SF AL Ot RSUTRR 10
m xture was extraciaedr3xhan tthakt S¥esivllze feombiardd ofir gieeseC mexi eandrsnwer e

ashed 1x W Eh LN GG ankZ0e 20 NBEED Lnd DL B0 L1, d Qodiyi NG over

NazS09. After renoval e vol cru
5- br onp2- chl b o-RyRerml BARRIS) IS5ERS BD HRARGHE Aoy rFé‘tesf'-ulfl%Q'fé?ametﬁurl fied. 8.

5- Brono- 2-chl or o- 4' t hhenetiud dhlabmeﬂaﬂdmﬁ:ha@@nﬁn&ql bki om falEt 3SiH (1.4 nL,
8.8 mol ), BF3Etz 0. mrq) rt 5br hIor0920
t hi onet hyl benzop%genl((t)1 Bef?%emc aiewre%ieﬁakigy Fuamlénjf sr‘rllcﬁt ure

CHzCl 2/ MeCN was rsettufrowr@eln20¢Irpb@pf2m1qurersaé|gerrd‘rﬁrﬁgfw R¥e RGP NAHCO3 and
dilution with Hghedgine@et] on was extracted 3x vvith Et OAC The conbi ned

organic | aye wer e shed 2x once V\A ef ore
dryi ng over NazSoO- W%Fé? ?réemﬁ’:%fero%_‘zli]ﬁ@ gSFh?la}gee e rbel |u8f}]e‘gwas
chr omat ogr aphed e s:oknpoan@@Iomsn:ngcﬁ%eEtIOAclhéaeampﬂey%d Utne a68©kIh tof

5- br omp- 2- chl or o4 atltoh'tensiayérmdahewﬂ.mttmnﬁa@ Fronl o@D .0kl to 84 22
March 2004 ¢c. 5 To a stirred -78 solution o

5- br onp- 2chl or o-#MHhil8Ret hyRRESRERYY rﬁé’t%ﬁgo\ﬂtzdbr]rgl B 6P Lt n. 6 nL of
dry THF under Ar was Thédethér 4Btitiabetlics abnBuldy anshepeaferdbbpwhse. After
35 m nutes, iS.S t.r.ans a la firred -78

sol ut.ion of % 2 3%{‘[%'“? ﬁr‘\géaosggﬁ 5?4{ B—Qx?ﬁcgg%ct g%gw@f%lng 0. 67 nmol )
in S m of THF. qh@emlaw%w M@é@@p*rﬁw f‘SFS?LlO?eH’r 18 U.5g B3LERF ¥

quenching wi th sajirgtied) pdglipiecée, Ajlilasadei ag dhoozﬁro;bmcieeactl on was
diluted 2 fold with rior extractl conbi ned 15
Et CAc fractions 9\5}? Hﬁ@é‘?ﬁadsw{%yg}* AE® and” E;g% “&3@§b%§o§%§§iﬂer
concentration usagéntss fwabakyacy apoLAt ATP-depenadsitlwbanasl oiff dimat ﬁ)gr aphed on
si i ca gel usjng, 2076 FLOM/ BEXANS ok Oafd W13 220D WYirbNE-dRslvad it e

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
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20 D. To a stirred -30 solution of Part Clactol (250ng, 25 0.32 mvol) in 5
m. of MeCN was added i Pr~SiH (0.10 nL, 0.56 mmol) foll owed by BF3EtzO
(0.098 nL, 0.38 nmol). After 0.5 hr at -30, when tlc showed the reaction to
be - BS 22 March 2004 conplete, saturated ag. NaHCO3 was added and the
suspension stirred 1 hr at 20 prior to diluting wwth Hz0 and Et CAc. The
conbi ned organic |layers from3 EtOQAc extractions were washed with brine,
dri'ed over NazSOa, and 5 concentrated using a rotary evapor22ddarch 2004

Chr omat ogr aphy aof . dih S sili i 9% Et. OAc/ hexane as el uant
el uted 200ny of the Seg‘?rée%%%e?goci ?g‘%:%isjfﬁ: mE‘:’g‘T&Oﬁ'EO ut? on of Part
D tetra- O benzyl t@"‘éj b%i de (60ng, 0 1 nmml) in EtSH (2 nL) containing
BF3EtzO i 0. 29 15 nlL, TBe nowdl) aWﬁSdSétbd’tl’leagéntZQnafyOElg‘o hde aThe reaction was
guenched by slo f pr|d|n dilution with aq.
NHACL. The conb:%n%g:glsggg%lg‘ hg%Fmrf ot 3° B GAe° g ??cstci 1&9we? & "Rashed
with brine, dfi dft6rerInaASCRY ARY G&n@éﬁhmleddaschgsﬂi ot Bt §. evapor at or .

The 20 residue Meﬁurwcﬁl ead,slm paep,ar@tlbxemg—i}?lb@ Weh 00 & Fef [SVBIsSe phase
he _desired bet | ucoside as a white

colum to obtain ﬁ%l gg de ?
| yophilate after 1yophili zat CEATHPLIC He gﬁ‘?eo °ff'fe: 3.96 nin, 95% pure,
YMC SS C- 18 25 4. 6x5@8hen ewminpmnds 206 sHrigtnre detwadii lon @tplﬁ?@ﬂl\dn & mn

gradi ent 0- 100%Rikkakd Qtng rt at;h;_L @@ % + 0.2 %
H-POo. Sol vepy B: 190k rddn Rodtnd Wcis 1 3808 Ap 0 ‘gll\é?‘%%% CD30D) 5

7.36-7.27 (m 3%3“9’? E’é°"€cf‘b°2‘ﬁ 03&8 %tﬂz?b"‘?t fof %d Plﬁ#ergbémf
9.10-9.09 (m 3Hbout 865:1 to2abbr ci0:2004 3.B7 (d, 1H, J=12 Hz), 3 70 (dd,

1H, J=7.1, 11.8 H 4 e T (100 Mz,
CD30D) & 140. 1, Ty ggel%%"%ﬁa Ratt %@% 1%‘21%%1(?‘35 %g “é"égéfgwé%

128. 4, 128. 0, 82. @'“bSEEBlOl'BZ‘th FOPEAR 762®niBtL. SuclsAslp 39.5, 16. 1. Anal
Cal cd for ConZ&G%LQ%&L&A\@&%%:&Q%MROHD&&Q% &gntb‘or other

5- Br onp- 2- ch{ enzophenone To a stirred suspension o

comor o1 al Slor SR SRUHBIZEFS AN BOBAT 12o4bi AR LEAV DY L of

CH2CA z 15 cont aiegfifiegtokal WIDDMhpet ietec )2 sBchmad )rrogbiesides 2wWdtons of DVF.

Once the vi goro%nﬁ)\éghugi e{kut%. gasdls%ggggd J'_[h% geaglion ywas stirred 1.5 hr
a ary

prior to renoval es using a ro evapora of . After
di ssol ving the c.dé- Bl%kormszgéhtquweﬁiwr GHlogh i srzane BTakedd) .20 CSz,
the stirred m XtMitgup@shLodIMed-565 4(dlsic0bsé® BT, B0 B @l Ro( 290Ny, 2. 12

nmml) follo C 5 T reactlo afte rmng to
20 over 1 h\rl\ﬁ)dvvabs}s/' 5's%'gzll g’?%fi mﬁoaﬁf o Sré{‘o %THCh ?1 J"WlatzfglnﬁN #
Subsequently, t t@@@spéﬁszm Mdemlutt@aomt WESGGﬁrﬁlinlDle&rand stirred

until all soli d%éﬂ%&%th?oﬁ@'(WIT?B&JF“%T%E@W@IP‘&Q?PEM Jarlsededx Wi th Et OAc.
The conbi ned organic extrac aq NaHC1)3

and brine prior tETERT WJPZNQ%W/RHHNW @r?g\"alwﬁf F{er‘?gyggrﬂb’t |c1 t he

resi due was chr afft4agr apéveghouchi), 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. 7

The compounds of structure I may also be employed in

35 combination with an antihyperglycemic agent such as
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87 Exanpl e 12 22 March 2004 on silica gel using 15% Et OAc/ hexane to
el ute 450ng of 5bronp- 2-chl oro-9' - met hoxybenzophenone. e.
S- Brono- 2- chl or o- 4' - net hoxydi phenyl methane 5 A solution of Et3SiH (0.45 ni,
2.8S mml ), BF3EtzZO (0.3 nL, 2.4 mmol), and
5- br ono- 2- chl or 0- 4' met hoxybenzophenone (450ng, 1.4 mmol) in 3 nL of a 1:9
m xture CH2C z/ MeCN was stirred overnight at 20. After quenching with 10%
NaOH and dilution with H20, the 10 reaction was extracted 322WarnchE00Ac.

The conbi ned or r washe X with H20 and once with brine
bef ore drying o%?}u%aés%g "ﬁ&;“r\egruca gll%Sfp‘?Fffe‘d\?ollaf‘FIr Bsd) FHE" rassi due was

chr omat ogr aphed @f-dilkre®) galidgsi lep-2A%7EBOACItisteaneLe ol El-3v¢ 946Ny of

5-bromo- 2-chl of a1k19sedethoxydi phand WL hana 393 e0lipilsss Olle C 20 To
a stirred -78 soc# ut i.on of r.omp- 2chl oro- 9 oxydl p enyl met hane

(212ngy, 0.68 rmol) A8 7ri° f“thé%% TR NTRARP L HET SRIRY GeSBTPRCDH 1.0 M
n-BuLi in heXaneaxdmephi & ACAPESr (Blylemubaed, LY15i1$96p| (Lilay) wash 25

transferred by Gannukaabmid stk 0
2,3,4,6-tetra- ObenZ\F/i;m]rD&gr uc%?g‘gltaoég (é‘gkwérl q_ngginasall D! °r b% mL of THF.

The sol ution was %¢ Puffahideviges i or to quenching with saturated
ag. NH Cl. After warWhege tpred@ntf hmtrfe;amﬁ.nprtnwsudf&WJedlrzaEpl@hc?:{) wi th HZO

prior to 3 extragliQng,Mddh &Y 22 March 2004
Et OAC fractions vvergggwlé% ﬁnt ln% aﬁgp o% plﬁald§0q Af ter

concentrati otf usqwrﬁr?%?w evdpdtisigride hft"a"lclr é@ﬁdaéumd@hﬁorrat ogr aphed on
silica gel usingr%iEbOAcidaewase ¢© ne_bmlieoll%fﬁneﬁlirhe(l@@ébﬁﬁéhél tle

|l actol. 5 D. 10 rred 0 sol ut| n of Part actol (192ny, 0.18
mmol) in 1.5 mptﬁm%éékﬁ’mbs“&&&d = H“"("b Rfo £ °Y"djﬁz‘“mm|) fol | owed by
HF3Et zO (0. 026 rMSrmglatiers s fAeseritedhabaye 0@ iphamouits showks inge

reaction to be mhati@atéscﬁtlw ah@dpmlcwah'@%éé@asw@@@é%&ndpbﬁ? diluted 15
with HZO and, CHZCl z. _The conb g ni ¢ extractions

i e vér Sz %%&%&E%ﬁ"aft 8gY é‘? ng a rotary

were washed With briné %Irpree&eB
evaporator. Chr Cﬁmlogﬁaphy agounhe wigdilduehernragidei acgedbousi AYO 259

Et OAC/ hexane as fldi@nbo6d Hﬁge%e%?’@&g u@xflchhﬁcf%% %@ﬁl:ﬁ?&tﬂez%@ ?naéi’d&' ucosi de.
E. 25 A solution of Part tetra- 0-benz u005| 36 ng, 0.718 nmol)

in EtSH (1.0 rrL)"rc(S‘t’rf’éti:“?n‘il rﬂfsﬁﬁ E‘E‘%GC( (f°&6 t”%ﬁ? aaily”

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 a/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 Igsulin Sensitizer

35 Acts As a Coligand for Peroxisome Proliferation -
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22 March 2004 nmL, 3.6 mmol) was stirred at 20 for 4 hr. The reaction was
diluted with CHzCl z and then concentrated using a rotary evaporator. The
resi due, after being dissolved in CHZC z, was washed with aqg. NH, Cl, HZQ,
brine. dried over 5 NazS09, and concentrated using a rotary evaporator. The
crude product was purified by preparative HPLC using a Ci e reverse phase
colum to obtain 26ng of the desired beta G glucoside as a white |yophilate
after lyophilization. 10 HPLC retention tinme: 3.07 nmin, 95%3MarchvAi04ss
C-18 4.6x50mm colum) 2.5 nL/mn, detection at 220nM 4 mn gradi ent 0-100%
B hold 4 min at Af00%Fd SeCepher &lpha0Ie REOHUENG) +add FrRRHR&Ma . Sol vent B:

90% MeOH HZO + @28 I-érP@%Aal@érlé MR (500 Mr, AERBAR. & z §5:7.28 (m 3H),
7.1 (d, 2H, J=8 3.80 (d,

1H J=12.3 Hz), @tgggl(lssm giﬁe%fgéacgi’ﬁogaﬁé’ §at511' é’lﬁg}ftE% ‘iﬂz 3. 25 (m
4H) Hz). 20 1~ClRNWR-1845 (szlzs)cae@D)msmsg €ovi80o0s 1 H3@19catdAth Bio. 133. 0,

131.9, 130.85 1 8fi r’$ 8, 5 6 55.6, 39.2.
25 ol Cal od { g (FSHESATS T CRERR T 02851 ol 13T 07 o

S
Exanpl e 13 l@ﬁ%:ht%(ﬁ’&sﬁloﬁu%r %wélﬁt%ﬁ)wcgm%’fﬁﬁ%éﬁiﬁwr% To a
stirred -78 sol ukifonede pebhpdapeidiosagzenses (s2t03gt thkedeaal ) whichlO nL of

dry THF under Ar, gu%jsd%%siiﬂq}tv\ed & Erglkgrétg_l fél‘%ver f)eﬁl P?Agexane over 10

m n. The5tenper ure was a torise ereupon the
reaction was codt®&8ifo -78 before adding solid
5- br onp- 2- mABhoxybenzied dﬁm;edeanﬁﬁcﬂﬁbgmwaq’ﬁﬂﬂ hayAbd edn SiPlr Lhmgb i@wer ni ght

at 20, the reacty d, wi S d_aq ClL_.and diluted 5
fold with 10 Hz&ugﬁl%\? 1%9:3@ r%{}:tult gnsgé\ﬁh l&ﬁcse%HgL 3?8nb| ned Et OAc

fractions were \R&éﬁ%ﬁr%%rh fb#?ﬂe‘-‘%méﬁreav ASS? Naz&0in UASter concentration

using a rotary evapesadmil abbﬁlé@@mdmowaswqunaspgmme@lpem silica gel
using 10% Et OA‘C/].@E)éane to el u

oty benandr o VB8 B Ry E ks 1 "0 - STRAAAT B ATTATHE AANESth Rt
sol ution of 15: 8 h@=HEOh Z/ I\b@ﬁecgﬁ@aam fhecromfpouPgist d@signated as

5- br ono- 2- et ho eéerg&hyllnbgnghyp&cg %&lﬂ'éﬂtlcﬂi 5 20 mml), Et3SiH (0.75 ni,
5 mol, and BF3Et was Ssti rred overni ggh %(120 Af ter

quenching with sat ur'(ﬁlf‘%d’tﬁk‘fr Eﬁuibﬁ’élﬁl 3P "RXsPRA %% h Et OAC.
The conbi ned Et G&ehf aacdismiesedr tn AIIEASHO L h WOSeHe62TRI GIOR8dOBYET Naz SO, .

After concentratdﬁgagﬁow)ngwggg%ﬁ% qégggf@% i) , L 69 Asisdye was

chromat ographed on silica usl n%é exane to elute 1.28g of
5- br ono- 2 r’re?cohox(fJ*@BI@PW)dl SNBRYPRRBRaid- [{ &l (5-cyanqpydfivnda c. 5 To a

stirred -78 sol Lytmaﬁ:.aé]é:ﬁ{ytlle%@rdﬁ”ﬁtﬂﬁ@”W(Se*mmmue“w met hane
(0.25g, 0.82 mo HE _u ropw se 0.5 niL of
1.8 Mn-BuLi in 35513)Af &perrefg ’r'\g %) fs Qg?él %[dr/\/g@ gggﬁézjsy%t[lg[} gl ucol act one
(0.48g, 0.9 mml%lqcheslﬁtrbf 3PHES hasl dded 1693 0l@291 T§H22Phe sol uti on was

stirred for 2 hri@typréBnprinr, tam%emlwyagoméciumuwa;mmoxma Af t er

warmng to 2 therectl di, ] ut dﬁi W|thH | QhahO 3
extractions  t FEEOAE:S ﬁ%se\é%??ﬁ k CE[ ?‘r actioon %gb?é;c{ ‘washed with brine
and dried over Nat$098 1599€)t &53FohTeht rhcvamm%lalﬁﬁw dvapor at or,
0.67g of the desiyadolibbeiddlOhs Wit lblsabngyl hudrth0b ISl basosys up that
was carried forward wi JTurt her Purlflcatﬁ .
& Med. Chem. Lett., 2, pp 1163-1166 and
2745-2748 (1996) employing dosages as set out in the
30 above references.
The meglitinide which may optlonally 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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20 D. To a stirred -30 solution of Part C lactol (450nmy, 25 0.59 mmol) in
10 mL of MeCN was added iPr3SiH (0.2 nm., 0.9 nmol) foll owed by BF3Et20 (0.1
m., 0.7 mmol ). After 1.5 hr at -40, the reaction being conplete by tlc was
- 92 22 March 2004 quenched by addition of ag. NaHCO3 an subsequently
extracted 3x with Et QAc. The conbi ned organic |ayers were washed with
brine, dried over Na2S09, and concentrated using a rotary evaporator.
Chromat ography 5 of the residue on silica gel with 10% Et 0Ae2 Marsh@08kut ed

320ngy of the desired _beta C—aré}él ucoside. E. 10 A solution of Part D
tetra-0-benzyl C- gl ud8&i 3% ﬁ'ﬁlt‘()‘ PIEBFT 44, IEr okt ReLSmRLPYRDrMai ni ng

10% Pd(OH) 2/ C (39 walihhwesasid toedhovigliighhisndana Ala@sistR pefrt er 15
HPLC showed the reaction to be conplete, the catal yst was flltered and the
sol vent renpved %91 Agah ALY e@%dﬁl&ﬂéit"q% P bdEntpddast wilsinf ur t her

purified by pr epa{@tﬂaw@eHPLL&\ Wsblg @ @Gk keVEsSa Rbase, Gdirpab o, Obtain 24
ng of the desgregﬁf (ﬁ S|degos aéﬁfn te 20 solid after

| yophilization P‘én 10 o n, 95% pure, YMC SS C-18

4. 6x50mm col um, 2.5 Tire/ hvmpllcpetiemwmemtt 220hitid>rlpver pnadigent 0- 100% B

hold 9 t 1 nd O % t B
98% weonT/ azg . 8%{2 mggoy@rulpt&o ;Qf%?énd%%ﬁkgrpctmglgatﬂd?ﬁe@ﬁh o \J/eg o).

7.17 (s, 1H), 7.P%RoNAGS ahjfcmguds § LT filfe Jvenpien gapoingd) dikﬂ-e’o% =9Hz) ,
3.92-3.83 (n) 3Hpr .hrE6MEB, i1BHP1t8:66 HMEd CoAHyediBitdSe3i@iinprdH), 2.S5 (q,

2H), 1.16 (t OBHQ uale%% syntt?l.zt M@I‘ thgtplQ%rénajflkga.ccQCi&)rd&é%H%gQ@s LC- M5
[MENHO]  406: Found 4

N- Et hyl - N- 9- net h%%’%éﬁﬂpl?@'dllﬁ%?‘lﬁg@ﬂ?éﬁzéﬁ’i"d‘%ltfésa SBPY§5EG 80! uti on of
N- et hyl - 4- net hoxybengticanimeiito@€g, i Fead9 Natidi)lei Aac DiFedtk@nabgriwas added

2,6l ydr xybenz gl Al 100 8299 Y Lok OLL OB DY ORI (00979, 7. 14

mml) and EDC (1 stirring overni ght’ e reaction
was diluted wt haEW%FFBFaQW'W&§ﬁ(% hEORABHC 1Ad AR ISFiHTRRENE Rqueous
| ayers were egxt raﬁégﬂamnce wi th Et OAc. The organic fractl ons were conbi ned,

washed once with bri Q%P g Jngezll{atlsolerd ov%ghéacﬁﬁgée?p& cl@fnlpentratl ng using

a rotary 20 evaporat r Oima rap Red on silica gel using
75% Et OAc/ hexaneiaibit®rg| destlospdeinedf ¢ |Pﬁgep¥d‘fﬁ sﬁmé%nﬁi?we Utfacti ons

were further purfigc . sn_r,l ye6 198!, ahs ormiregeapdy.5,A1korad, af.s631ng of the
desi red et hyl -1 §-methoxybepgy, . G- 8 A QuRenaiggecs, ya obtai ned. -
20 Patent No. 5,885,983 and U.S. Application Serial No.
09/175,180 filed Octocber 20, 1998, now U.S. Patent HNo.
5,962,440, Preferred are each of the preferred MTP
inhibitors disclosed in each of the above patents and
applications. BAll 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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22 March 2004 s. OAc 5 A stirred suspension of the Part A am de (630nyg,
2.09 mmol), CdCO3 (939ny, S.99 mmol) in toluene (30 nL) was refluxed for
1.5 hr using a Dean Stark trap prior to the addition of

2,3,9,6-tetra- 0O acetyl -a-Dgl ucosopyranosyl brom de (1.12g, (2.72 mol).
After 15 hr 10 of reflux, no starting amde remained by tlc analysis. The
hot suspension was fil tered t hrough celite which was washed with hot PhMe
and then 3x with hot CHCL;. After renpval of the volatiles dgiMarch 3Q9dary
evaporator, the residue was chromat ographed on silica gel. A mxture of 15
O gl ucosi des wa$CBPRRREP WiSALSAd Et“Oac?heB@’r‘ésbPlP@]r aoplihetiwt mascet at e of

the desired title@/2ip)imosndesd 2212Angoel sevmireliMc cod gahpategd title

C-gl ucosi de was r prt. Bresler wa t|rred|n61
Et OH/ H20 (1.4 mf;?‘ ng%‘in{%émwgécﬁ%é@%ogmp ¥ BRBTI™ if ShrPUtTRES. 95

22 March 2004 r &84l %+rh’gte§of°8t|6¥il‘iﬁé§aéb@4 et scdoded dai @i Bi eBatantpMo5, and

then extract &d 2x38a} 7Lt @éeleMtqan‘aimxbsEHOfﬁ b ayeratuRf endashed with
brine, and dried r p r.ot.0 concentr n ng.a raotary
evaporator. The rgglgd%gféﬁgas {J{Jflofstoédaﬁorv éﬁ L‘%s\iﬁslf’ﬁgﬂ B &-¥MC reverse
phase col utm usifA§eRt 9%2590% ﬁém%ﬁg?&iﬂd% bv2§5,32%mndto el ute the

desired title Csgbsepside atZvestdin HELséarS/%aik?(gzo%'r{m%Ht&&rMN YMC S3 CDS

(6.0 X 150 mm; I Qw r.at e n: det ion _at 20nM gradl ent
el ution 0-100% é%gbL lfﬁsﬁﬁt’e%j?i ”E%%/’“H ?oﬂo’w@éﬂ BNHWMAYIP09, and B =
9. 0% MeOH, 10% H%trﬁfmela@Pﬁll#asvae:tlant(Ebfﬁ&azmed;sm@dmnumes IS 1H NMR

(900 MHz, CD; DpiatBnd . ¥e? @;3b'|GOt440] anz gei?t)e’d §tél‘§1r5 c@@'ﬁ'oums 3.73 (3H 's),
379(1Hr‘r)377 8- = 9.3 Hz), 6.77

(2H, d, J = 8. 6dﬁff§°?ed1fn(§rﬁ o"atf-n §°6 %2)53 975(1'8 RYFAZOSS SMPLPgE NMVR (125
VHz, CD30D) S 39. Qevdbanbladbode dExriv¥atHPedh as/didclofedBin79.86, 80.3, 82. 3,

0 Ot Zorl%?*t%&"gﬁ%% Cest Tk 4e%e Filnde s memiilianetes 01 o
HO~~~ ~~~~ OH erggatlvqua@hggﬁczﬁﬁg bn PCT application WO 86/03488,

6-[2- (substituted-pyrrol-l-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 PCT
application WO B86/07054, 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.

- 44 -




Bn0 O BnO~~~ ~~~~ OBn OBn 5 A mxture of Exanple 3 Part B

[1-m bronophenyl - Cgl ucosi de (100ng, 0.14 mmol ), p-nethyl phenyl boronic acid
(59ny, 0.93 mml ), NazC03 (46ngy, 0.43 nmol), and Pd(PPh;)9 (153ng, 0.13
mmol) in 3:1 PhMe/Et OH were stirred under Ar at BO for 15 hr. After renoval
of the volatiles using a 10 rotary evaporator, the residue was

chromat ographed on silica gel. 10:1 hexane/ EtQAc eluted the desired title
bi phenyl C-glucoside (90ng) as a clear oil. B. O~/ HO HO-22 March@4045 COH
To a -78 stirred CHz(.,s sol uti on &0.4 nL) of Part A tetra-0-benzyl ether
(65ng, 0.09 mol) unddf AR SAFdBENORRTE 3RhiPLIITS, SYAE 8 fiog eRpdl 7.
Aiter 1 hr, the negeird ancdage quaiched Mt N ididkq ofo, MaObhasshld-owed to warm
to 20. After adjusting.the gH to -7.wth aqueous NaHCO t he suspensi on was
extracted 2x wi tﬁug—‘&%tf.s HEE 5 AR ot gdATENT Ner S kb 3 Hi &8°8%er MySO9
and concentr at eddi@&losEdebyeBiltamgtr @i dueMedf t@renpur Lb8gatiican by,

preparative HPLGyysit Ch g6 52N S € 1 REARE nGO L U il of final
title product. (Not erl?h%pproduct IS J[Sarti aInI%y d%ern?;gdqﬁgoﬁhgqg%rongl y
aci di ¢ medi um gefer R HENIFPRINANRS RECF HuATcREBET tgWBCEgiglensgy 22
March 2004 HPLC reterdtiase fnmEit®r353for rsxahpP08, pan elisZ0sdHaX iG 18s4. 6x50

1005 B, Sol vent &0 RROH 100 2 5 002 WA BR0s. MbiTeat BUOGIANEO 120 +
0.2 % H3P04. 1H NREETHY2REET EDBROBP Birems MY, r 19yd Ppubten SH0(m 3H),
7.39-3.37 (M0 2Hrur derid3 phdyma2dtbutizal. Besdgn, 2,20-4{d,(1dkls)J= 9.3 Hz), 3.89
5, 236 (s ah) mnal’ CaLEeT, Clorotubiient alutiar ity TP Round a20
Exanpl es 16 to 88uitableofpsunt heretraigstlasiel she otg®esetdout in the 15
fol I owi ng Tabl espirépitbsphaees Piknaced .00z MORAYEERarY eexanpl es 1
compounds whor el - AU ER ey 11 1ked” s 11 Sor EhD “BRaT or para posi ti on
of the aryl dPngdiphestdtedet anzing @ aodshrrsquadgndoxnrphopphdB: dfPSREHZ) ", O,
NH or S while RlppReandibgs RS &ut1BseBYbPEARY 9hd A asebstIl yaNts as
and reacti on SchENEE: 140 01316000 {380y A1 DRRmP R ER PR & 1
RRa ~ HR- = H Ezpopted AyRBMIOG 6fWExenplle FLE/MS.or 1B67, 109,
5544 and cyclopropanes reported by Capson, T.L., FhD
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 sequesﬁrants 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-
pherylcholine (SPC, Roche), aminocyclodextrin {Tanabe
35 Seiyoku), Ajinomoto AJ-814 (azulene derivative),
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(M +

8) 16CHz4- Me134517CHz4- OH134718CHz 3- Me239519CHzH333120CHz 3- OMe336121CHz4- COz
Me338922CHz 3, 9- (OCHz O) 337523CHz4- CF3339929CHz4- NHAc338825CHz9- SOz Me340926CH
z4- Ph340727CHz4- NHSOzPh- 9" - Me350028CHz 4- NHSOzMe342429CHz 4- C02H337530CHz9- Th
i adi azol e341531CHz4- Tet r azol €339932CHz4- OCH2Ph- 9" - CN146233CHz4- OCHFz139734C
Hz9-i Pr3373 - 99 22 March 2004 35CH22-i Pr337336 -CH4-o0-nPri _-
38937CH29- Tet razol e- 2' - Me391338CHzZ4- Tetr azol e- 1' - Me391339CHZ2 Maich 220840 CH24

_nPr 137341CHZA4- 74 QZEt 19 _SOz- nPr 143744CHz 4- SQZPh397145C
HZ4- 5%4393468§§§%€§§P%0%0ni@%15§ %ﬁdi%ﬁ%@?ﬁ@(%ﬁ%ﬂ%m
(M H) 50( CH2) 29- 1357 Q0@ BRS 1911833 6t 6 7 62 {SBISEY B CIHER39- Me1390

( M+NH4) 53( CHZ) 3%e%d§&Q:e@MNkBaM%QedaéP@r aaclbmﬁ%hli%lﬁa‘rg"z (ortho
| i nk) HL33156CH2 ortho lin %i Et 1376 100 22 March 2004
5704- MsScherresaﬂ PRHN) 858 cfie %8%)‘: REBY® Fable 2 Exanple A Rl RZ
R3Met hod of Bxampleldyasydme (s YavineH) 4SOIRNE2 vhb Hiudit B37disclosed in

M H) 60CHZ9- Me t 8§ 6, 5 Na) 62CHZ4- MeH4- OHI9359
(1411 0L 1ot 8 Sy St 40 SRR 1

( MrNH9) 65CHZ9- MERRY 488171 Pw%feéeﬂz‘anm%saseﬂ (AASH) 87 EREH -MSHHB 393
(M H) 68CHZ9- Me6-abbdi £0kik406 i ¢ MrNHA PaeHZ 4t H2- OMe 1886 and other

( MtNH4) 70CHZ4- C 42 11441

(M 1 720 0. Lk e oBe ORI 1Bfe e 28855 \ar ch 2004
73CHz4- Et H4-18Vs58406 ?mmwgwwuppﬂﬁmmzomay be an ACAT

( MENH4) 75CHI 4- i EhHQbﬁi\&l%&E M dsEa k4 -1y UQU@Q MeEP438uture 24,

i oy 3 SR O M e i e g
effective 1n the prevention and regression of aortic
fatty streak area in hamsters”,-Nicolosi et al,

15 Atherosclerosis (Shannon, Irel). (1998), 137(1), 77-85;
*The pharﬁacological 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
bicavailable alkylsulfinyl-diphenylimidazole ACAT
inhibitor”, Smith, C., et al, Bicorg. Med. Chem. Lett.
(1996), 6(1), 47-50; “ACAT inhibitors: physioclegic
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-
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Thr oughout this specification and the clainms which 'follow) unless the
context requires otherw se) the word "conprise", and variations such as

"conprises" and "conprising”, will be understood to inply the inclusion o a
stated integer or step or group of integers or steps but ;not the exclusion
of any other integer or step or group of "integers or steps. 22 March

2004 What is Clained; 1. A conpound having the structure el R~ wherein 5
R, Rz and Rza are |ndependently hydrogen OH, ORS, al kyl, ZEMarcoegs
OCF3, SR51 or hal ogen, and Rza toget her vvlth t he carbons
to which they aPg® ltcé’EIJIQBe‘?:"a\H]F“Sltﬁi’é}*f“%ﬁ‘i‘ﬁef‘éf%c?nfhla%ed5| X or seven
menber ed car bochgpectorlebetes baicd ecwhvohy’nagteonteai a1l ¢emkQadtbet er oat ons

inthe ri ng whi ar S n Qz i i ndependent |y
hydr ogen, sp% %AN Ry 9(6? dﬁy |6§ c%ﬁosa?%% Br%%% OCHFz, - OCF3,

hat ogen, CN é@ma&eueez# %Rétdim(mRs 15 - CH( ORsh) Rsa - CONRGRs,
-NHCORs ™, - NFSOzRs, BHNHRQRAL yidemiyl ageriRbay- m,uprsgﬂfﬁtg;r o8Epryl, or a

het of oat oma. | n EREodtg SHEr Ehoih e By S VOB PO Bh & delteds o g &
together with tRe- cfat‘rcboﬁgdtb‘f%ﬂﬁ@ﬁ t(ﬁby 83 1a) e attached form an annel at ed

five, six or seven nﬁ{@%&ﬁglﬁﬁcﬁlﬂﬁﬁ%@eﬁ rrJa@tSécu:mb@e%ém may contain 1
to 4 heteroatons,in the rin Q%V\{rh]:lch SOz; R5, Rs®

b Re o pe Crens Gt tons Rl o g Ppbe Y sShe s BERAEH Ty al tol R,
Rse, Rs, Ftsw &Ad4RSlaps Walkpendbnst yWdippdregenin ditkgkosakedosial kyl aryl or

cycloal kyl, or Rgsangs RB5 é@g%}hearnd%t huddne cheh! 0O8EN 9b9 \Wegd) .t hey are
attached forman annel ated five, six or seven menbered heteroc cle - 103

22 March 2004 which %W@ﬁfﬁ?’ﬁief‘lfzoaﬁe'h‘eﬂ@ﬁog?oﬂ jlfagpiia /Pﬁb whi ch are N,
O S, S0, and/ orcSir¢othanspOrtss M;bbtox(@dzh"ash&rs&lnses ih -Dr8gsor a
pharmaceutical | y¢a e sait, o] or 5 prodrug ester thereof:
with the prOV| séftﬁﬁ%&t\/ﬁgg ﬂ 4(%!—3?@ | re nis 0, ,.or., 3 or Ais 0,
and at | east!Sone of MEfeRfeda‘h%P%z‘&lFigm{?-la&e“@Sar? Wéﬁ"éft?"e‘é‘st one of RI,

Rz, and Rz is CESwa&Iﬁ.n okifciatdng/ etortasicaash, cﬁmavaﬁ-.tmuand R is CF3,

_OCHFz, 1q - ) _ NHOORS' |
-NHSOzRsa, - NHS&“")&%"?“E‘/E @t%%tg%gd‘-@ @05%%;@ or - SCzAr yI 2. The
compound as defi ned Tfme @b@i‘fﬁrllewltqfileﬁhe 85 %FGVF%@%%&PC%%?@thl s (CHz)"

where n is 0,1, 2er@in I Plrebekénde. al‘l‘ﬁeaimdv.ﬁﬁt%t affiedddagll, efdloveza, R3 and R
and.Rz, or OCHFz

2 0O 80 e SRSk L en ALY, 4 3 nef T, COF
(ORS) Rsa, -NHC@RB/OEI\IHS@Z%aaQ@tﬁ\IHS@ZNIS'IabOAﬁyI -SRse - SORSE, -SOZR59,
-SQZAryl or hal ogen. pge %oﬁﬁ@%%o@ﬁuﬂ@fﬂ QﬁdthQ Hvainhidn heviinget he
structure 25 4. The ¢odPovnd 25571099 1D Slethibdy tfiddeslid dyda (ORI
(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
according 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 formuletions 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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is CHZ or
or Oor S Ri,

hal ogen,

| ower al kyl,

sel ected from!ower alkyl, ORSa, -OCHF2, -SRse, OH, COZRS, -3, 9-

-, -CORs, -CH (OH) R6°) -CH (ORSe) Rsa CF3 0 tts'-cl-NH, -&ONargh
- NHSOzAryl, -NHSOZRsa, COzH, thiadizole, tetrazole, OCHZAryl,

or H 15w¥ll Te asoapournt de detikrd@sicned wiom 6fwheeein A is CHZ, Rl

habggg&lcgrnslfomggk aHdethend2. and R2a are each H R3is H R is

20 8. The conﬁfﬁuﬁ%og) %lﬁéﬁa§$%n§| ﬁ??l%s‘?@?é’rﬁgg‘&%ocgi ?;

I s hydrogen,
| ower al kyl,

10

15

20

25

30

35

22 March 2004 5. The conpound as defined in Caim3 wherein A

0O or S. 6. The conpound as defined in Claiml|l wherein Ais 5 CH2
RZ and Rza are independently selected fromH, |ower alkyl,
ORS, or OCHFZ, or two of RlL, RZ and R2e are H and the other i
hal ogen, ORS, or OCHFz: 10 R3 and R are independently

hydr ogen, hal ogeayore |cdeined kypdplogndg Rhe MTPoweritdltioyl in RS0, - OCHFz,
-SRS. 25 9. ?heaEQL@ﬂPQWQh% ged inedel Br G @Makbodel, %'lnmgll'c% A CZHS. 10. The
conmpound as defined Claim 3 havin 22 March

t he structure
about 500 mg and prefergbly from about 0.1

to about 100 mg, one to four times daily.

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

For oral administration, a satisfactory result may
be obtained employing an HMG CoA reductase inhibitor, for
example, pravastatin, lovastatin, simvastatin,
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.

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. : o
A preferred oral dosage form, such as tablets or
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
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-

LO) inhibitor such as benzimidazole derivatives as
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22 March 2004 Ho HO~~ ~~~~ OH OH 5 11. The conpound as defined in
Caim1l having the structure set out as follows: where Ais CHZ and neta to
the glucoside, Rl, RZ and RZ 10 are each H, and R3 is as follows: 4-M,
4-0OH, 3-Me, H, 3-0Owe, 9-CQZMe, 3,9-(0CHZO), 4-CF3, 9-NHAc, 9-SOzMe, 4-Ph,
9- NHSOQZPh- 4' - Me, 9- NHSOzMe, 4-COZH, 9-Thi adi azole, 9-Tetrazol e,

4- OCHZPh-9' - CN, 9- OCHFz, 4i sopropyl, 2-isopropyl, 4-0- n-progﬁ/ ,

9- Tetrazol e-2' -Me) - 107 22 March 2004 4- Tet r azol e-22 March 200¢h,
4-n-propyl, 4-n : r 4-SCrPh or 9-SOMe, 12. The
conpound as defl(%e cfse‘?:l 973 ? ’hé@ E§ PipdpiFars as disclosed

wher eA_: R3' Bondmbmswm WeotDHAodlinEriza 3 4Live( Gz 3 CHz) 34- Me( CHz) 33-

MeBond(para | i nkv)d'*@d%@nho alddnK)sl-'Eé'izl(rfPﬁbheoH ) ﬁlﬁ:ﬁ bstdMgyd-Me 10 - 108

22 March 2004 13S T € S Lin as defined in Claim1 having the structure:
OH wher e endobry Attenuation of diet-induced

5 atherosclerosis in rabbits with a highly selective 15-
lipoxygenase inhibitor lacking significant antioxidant
properties, Brit. J. Pharmacoclogy (1997) 120, 1199-1208,
and Cornicelli et al, “15-Lipoxygenase and its
Inhibition: A Novel Therapeutic Target for Vascular

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

The compounds of formula I and the hypolipidemic
agent may be employed together in the same oral dosage
form or in separate oral dosage forms taken at the same

~ time.

15 The compositions described above may be administered
in the dosage forms as described above in single or
divided doses of cone 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 adrengrgic agonist which may be
optionally employed in combination with a compound of
formula I may be AJ9677 (Takeda/Dainippon), L7503535
(Merck), or CP331648 (Pfizer) or other known beta 3
agonists as disclosed in U.S. Patent Nos. 5,541, 204,
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A: Rl: R?: R3: CHZ2- MeH4- Et CHZ4- MeH9- Et CHZ4- MeH9- SOZMe CHZ9- MeHI- OHCHZ4- MeHI- S( 0
) MeCHZ9- MeH4- FCH29- MeH4- C1CHZ4- MeH9- MeCHz 4- MeHHCHz 9- Me6- Me4- OVeCHZ4- FH4- Ove
CHz9- C1H4- SOMeCHZ4- C1H4- SOZMe CHZ4- C1H9- OCHFx CHZ,

4- Et H4- OVeCH24- 1 Pr H9- OMeCHz4-i PrH4- SMe - 109 22 March 2004

CHz4-i Pr H4- SOZMeCHz 4, 5- OCHz OH4- Et CHz5- MeH9- Et CHz5- Me6- Me4- OVeCHz 6- MeH4- Et
14. The conpound as defined in Caim1l having the structure 5 15. A

phar maceut i cal conposition conprising a compound as defi ned22rMaichi2A084 and
a pharmaceutical ly acceptable carrier therefor. 10 16. A pharnmaceuti cal
conbi nation conpri 5ith§lan BA%2 1BAhi bi 1 988nershirkd 488, @&k méthin O ai m 1
and an anti di abeAJ%ngmvsm,tj‘Eesr ahhaopmeﬁi@l_ﬁamqﬂyrléﬂ,@féd an agent for

ot hypert ensi ve agent® aipaie SEREEHERe BEcA M PRI THNeT ool erot i ¢
agent, and/or a *P‘FMQY-EF‘O\?\EW%@H@Q@WH wixh ?h@orpnmmniaeéﬂqnmllacbnmmatl on as

defined in O &inbd6asREt SSNQTIADE2 SA1RZvnEN] biiter ocoIPAUNEaRgd an 20
anti di abetic agent,.. 18. The conbination as defined in daim17 wherein the

anti di abetic age%’feferrfd 2) 3 or nore of a biguanide, - 110 22 March
2004 a sul fonyl ureaThe gkirtyiidadend mvdsimioe) EU@PAReylragm:nitst, ~a PPAR aly
dual agonist, anwRdh inah Bbtaymoaap% érﬂm'o@ba% c%ﬂmma%&d ﬁ@ﬂsgt' zer, a
gl ucagon- i ke pegtl de- gg_g‘ inpsulin, t__g itinid a B5

i nhi bitor, a gl ycOyetivh 14s& Fhids ts(‘JP“ CATdrEr %Oplramate

gl ucos- 6- phoé%haxastmsomh&bmmrsonlgorTdrve:}um&blmajeramoas, deifdhned in Cl aim 18
wherein the antlgmﬂe;tamneggm eoallamgte $edhy r@{ﬁefeqfreaetform n, 10

gl yburi de, gllrreplrld g pl zi ropam de gllcla2|de
acarbose, mglitol, sy P¥’é‘i’c§’née‘3ﬁ?6‘©‘? |bteé?z"oﬁ%m99"6§il HN?%Me ®insulin,
G1262570, isagli b@szmiﬁ,llgTa'mlﬁna];redN&\hZé’dhﬁqmlaﬂ%:(ﬁz},ﬁ,thYM SdthoulRd148702)
AJ9677) repagli nj at.eglini de, D) ] 4 4,
KRP297, AC2993, E%"sl%o % ﬁ@@)‘#ﬂ; %ﬁ'ﬁ&‘!ﬁ% lﬁ%%c%?rb@r%??%%gas
defined in Cl& rrH?W%?e’lZéPﬁ%Hb SelT9F ) nifiOFeY 80 3T rifaam@ia)s 3plesent in a

wei ght ratio 20 G@gamzlamsl Ok 2tio6 , agRIY combpbidtd RE tRegedosas about 0. 01
to about 300:1. 21 caec n‘%nar;t on P§Meci‘|ned in Caim1l1l6 wherein the
anti-obesity agen?p}ls a5t a3 a?dlpenergl C ‘'agoni st, a~ 25 lipase inhibitor,
a serotonin (and dopéﬁhmeporﬁm{%menhmmﬂhomwdﬂ lPpLdPuatlet epréeydrtt a

conmpound, and/ orlanc&marnseab.@ Wwgenh. caapouﬂaeo@omu @nmas weefined in
Cam?2l Wnerql n 30 the anti-ob Slt¥ ﬂint LS OL?I stat, AIL-962, AJ9677,
L750355, CP33]648*AMiftARiN%e PRESFFaMT e PPERPIR IR RGE 3 th & ani ne,
phent er m ne, phenytjndpanel i qtlss;arr@hdtmmeabemd@lprefenéd

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,
dipyridamcle, 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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22 March 2004 112 23. The conmbination as defined in Caim16 wherein the
lipid | owering agent is an MIP inhibitor, an HVG CoA reductase inhibitor, a
squal ene synthetase inhibitor, a fibric acid derivative, an upregul ator of
LDL receptor 5 activity, a |ipoxygenase inhibitor, or an ACAT inhibitor.

24. The conbination as defined in Caim23 wherein the lipid | owering agent
is pravastatin, |ovastatin) sinmvastatin, atorvastatin, cerivastatin,
fluvastatin, 10 nisvastatin, visastatin) atavastatin) rosuva2tarch, 2004
fenofi brate, genfibrozil clofi br ate, avasimbe, TS-962, MD 700, and/or
LY295927. 25. TREIESHHISIALon AL apeished RaFachaPfers wherein 15 the SGLT2

i nhibitor is presesopeptidasecighibitalrko to the |ipi d | oweri ng agent within

the range from about |, k0, RDQUL .a.co ound as defined
in daimlin 20 pr e%gr tlle%nogf lﬁﬁ?%%?%ﬁst lflg]r?uct' étSJ‘Hﬁp Lidel ayi ng the

progressi on or Gﬁééﬁp’b“flfdﬂ&b@%@é’-lfdP&BéﬁR:rlrlet fpowpnt L. di abiatrid ,
aeur opat hy, di abebtﬁpfhﬂphéﬂﬁaéﬂﬂx}/ﬂla@e| a&@ﬂlmqndthﬁﬂidlﬁgninﬂﬁ in

resi stance) hyp ri nsul.i ne vated bl ood | evels of fatty
acids or gl ycerg)legLﬁg?ﬁgﬁl pi %Qm i S5 ?y’)'j%yﬁg???r}lgg‘lt?céi’?]d'é a, 25
Syndrone X, di al?é‘tlpél!@dwpl Fiéhtiw atﬁﬂm@eerm@r@a@ulhypﬂqmmn or for

i ncreasing hi ghndepsiipide, PORELARIiRel 8YE SicalrlipiABMEahgNesRACI €S. 30 27.
The use_. as deflfg Cl.aim 26 vvher t he conpqund has t structure 22

e
March 2004 113 gﬂslgaoocfkefcb'?ﬁ)]d‘lﬁ?d 536%?’1%e X W&i AP RAFOSIBF in 5
conbi nat i on 1% t lexampléerofadihdettbst ilochganthydanchrtthfieridecat i ng t he

conpl i cations Ofcodb@Rids, o MHiaa0DER! tonAYERbne UnAThUBYRARIdENST Ve
agent, an antiplatelet a ent) an anti-atherosclerotic age and/or a

hypol i pi deni ¢ aG&ATPI$E HreFaREF3 W SFtandfstsfettcluse °1P‘Pbdol’tqen§“dtype | |
di abetes 10 i n gyummafa®ine;2@xakpbonpduatdg hatdnzgnt hE aitagehiises 15 wherein

Sc’pngs?QS or. narcuRaEPEGEshy R0RR, Hesittan, MEbed A s bons
to which they are€lppsartaiched2erles ofnbare drskaredtiGlee si x or seven
menber ed car bocyekeps14iSt @opyEicldihi ahemdls1G0B8h BbdtiillollOand 22 March

2004 4 heteroatorr%ﬁyar:thaend'l n IC%fa%ﬁ?\sgﬁePQ&ﬁﬁ&ir thi%ri%% %cilu]de and R

are i ndependent | ogen
cycl oal kyl, CF3omapgeFiZlats anw@f‘OMIr@ééﬁ - CN, COZRS) - COZH, CO\IRGRsa
- NH_CO?S, _-NHSOZRSa Immﬁ)‘lb,oﬂ Whe mSHSd dsg?@flnvei(fﬂaﬁ&a SOZAr yl, or
a five, Si x Qr ven nenber dheter c%clei/\ge n oecgtalngam
het er oat ons 4on t BTPP R WHiACH S8PRON, &e §h 0‘4 G2 Jﬁf:.gand R
together with 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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10 the carbons to which they are attached forman annel ated five; six or
seven nenbered carbocycle or heterocycle which may contain 1 to 4
heteroatons in the ring which are N, 0, S, SO and/or S2; R5, RSa, RS)
RS, RSa. RSe. RSf, R59 and RSi are 15 independently |ower alkyl; Rs and Rs
are independently hydrogen, alkyl, aryl, alkylaryl, cycloalkyl, or Rs and
Rsa together with the nitrogen to which they are attached form an annel ated
five, six or seven nmenbered heterocycle which may contain 22 Mareh 8004
heteroatons in the ring which are N, O 5, S0, and/or S02; Ais 0, S NH,
or (CHZ)" wherewnhics €fan b2 admimigfaedadieud isdakly deoeptrabhecisalfiorinher eof
.all steroi soner%(fq_&zf\p%uaqngogeprﬂg&u% gsgﬁr[est nge@;sywth 25 the proviso

that where A is ere n 0, and at | east one
of Rl, RZ, RZ, t'R’H’é:aé—il%?eﬁ@letHé?Paaqatlléas’tscB‘Fé’dBFe‘F?lbYRz and RZa
is CFS OCF3 Oraseptitza Hind b c g | EAStgoa cafmpB@nanbRstrcthnte - OCHF2

ONszaryl Ayl eoceat T pRe0e (A ks SRee STy 4 ERRg P TSR

conpound of the user uBRRIreontenty of the N/aaérﬁr@omxed Rih 2 mb @ O wher ein

R, RZ and Rz’ shaﬁ@@ﬁme@hhyn@yetroogeaducgianoaage&dbqwer al kyl, CF3,
OCHF2, OCF3, SRSI or hal ogen, or two of R, Rz and RZ together vm'th t he

carbons to whi ck?reﬁé§a%13re ‘attached can form an annel ated fi ve, SiXx or seven
menber ed carbocycl e 8ELTRtimhobjtde agtiightweyf dbet aPRPIMNCS 9f hheer oat ons i n

the ring V\hlmh %%Ntl& réy 8@, adfe el bpPse B antafRayakgstadependent |y
hydr ogen, AryI | oner al kyI cycl oal kyl, CF3, -OCHFz,
- OCF3, hal ogen 5'- °“td¥%%’, _CONR6R6", - NHOORs®, - NHSOZRsa,

- NHSQZAryl, Aryl, -SRs’ -SOR’st -SOZRsQ IS - S@Aryl or a five, six or

seven nenber ed *}@s%ggoﬁé{P'sﬁ;L%' ggtmfont ain 1to 4 heteroatons in the ri ng
which are N, O R3 and R together with the carbons
to which they are attached form an annel ated five, six or seven nenbered
car bocycl e ors heter oa:yxelxeabﬂao swhiuehcerefyo rc bnhan r8GLTRO (Serfindy MPBPE)i n t he

[l ng uhich are NeDei8nedthy r%@gé?i s RSBy B afBE f8Ac o Ror Ra

and Rsl are |ndepen ower are |ndependen
hydrogen, al kyl , fw*yhung ‘a’iq&?IYaF‘W r APdngaf kdargy MRS HHPEREYC %’é@:t her
with the - 115 teghnRgues. T WbNEhsefifdhcdlGasidtabyenttansfieicthdt hey are

attached form an, ted fiv n, sr%m r gocycl e which
may contain 1 to' rhongﬁ rS?a{]g)rfs ang 'tL: %1%;91 %g\égml C éeﬁgr’: h%L S, .55, and/ or

SQO2; 20 activity essentially as descrlbed 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 KC1, 2.8 mM CaCly, 1.2 mM MgSO,. 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 CaCla, 1.2 mM MgS04 at
37°C for 1.5 hr. Uptake assays were quenched 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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5Ais O S, NH or (CHz)n where nis 0 - 3, or a pharnaceutically
acceptabl e salt thereof, all steroisoners thereof, and a prodrug ester

t hereof . @B0. A conmpound having the structure Et er \ ~\ | 31. A conpound
as defined in Claiml1, substantially as | hereinbefore described with
reference to the exanples. /Nj IN/NNN /N/N/N/NNDN]/NO;

/N /N / N/ NO}/ NO} / NO" / NO/ NV} / N/ND/N}/N'/N‘/ND/ND/N}/NI\/H\IOD/I\IOE/I\IO3/N‘/N/NO/
NM /N * /N * /N D NM NM /NO' /No* / NODY NM /N, 0" / NoDY No' / N' / NODY i 2004/ Nj
INJ"/NDIN " /NS /N /NO}/ NS /N /N/N/Np}/NVB /N/N/N/NO'/N/N

I N/ N}/ NSP/ N N/ W?Wt/l&é}arm} Nk M\# NBELARI e N3y Rl / I NHakS £ 6]

IN /NS /N6 /NS / Nejdud, Nahéi NEN /(N NGB s Iqulablc £ DY bR #NEINM/ NM

/ NO/ NM'N) 4A: #} >_ <
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JI zupkfal\Wg]]]ca]l ca?ca] cal ca] ca] ca] ca] ca] caD] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] caD\] ca] ca] ca] ca] caU] caU] ca 59 -

(g] t oghZUPzupk] ca] caD=] ca] caD] ca] caD] ca] caD] ca] caD<U] ca] caD] ca] caD4] ca] caD]

cal caD\|I ] ca] caD8] ca] ca] ca] ca] ca] ca] ca] ca] caxXX (, zupkfaYTzupk] ca] caD] ca] ca] c

a] ca] ca] cal] ca] cabhT] ca] caD] ca] caD] ca] caD] ca] caDu] ca] ca] ca] ca] ca] ca] ca] cal]

cal] ca] ca] ca] ca, wzH_MWNZhO



zupkf a\ Wa] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caD.]ca] ca] ca] ca] ca]ca]

ca] ca] ca] ca] caD] ca] ca] cal] ca] caU] ca] ca

6*+, - ), eGUycd2| vgkf a[ Vca] ] cal] ca] ca] caU] ca] cal] ca] ca] ca] ca] ca] ca] ca]ca] ca]c

~a] ca] caU] ca] cal] ca] cal] cal] caU] ca] ca] ca] ca] ca] ca] ca] ca 2m

$j ' 5T_np} | wgl gb] XRkf a[ VU] ca] ca] ca] ca] ca] cal] ca] cal] ca] cal] ca] ca] ca] caU] ca] c

a] ca] caD] ca] caD] ca] caD(] ca] caDd] ca] ca] ca] ca] ca] cal] ca}

C'i G oz} xsn| wql gb] XRkf a[ VU] ca] ca] ca] ca] ca] ] ca] cHa] ca] ca] ca] & Malaa)eh] caD
ca] cal] caDb] ca o c al cal calUl cal ca] cal]ca; R n" BHLO% &

] cal caul camo) caulcalaaleal ol saleal sale aUagl 6 Gl e R (-

cl0%&' () - #NﬂOW@.leumpY7lThéﬂdqﬁb%ﬁeﬁ)mdﬂéﬂlhll@%@id@d-hbh@'g:u¥%§ugg g H 0" 10%&

"()-1, 00109 ()5 ( L JXomdg! ! HE0A0%& () -

PH=04.0%& ()-.! (= tyrclfo"g?% %’ d “@'%‘v é(f’ ?* 10 10 10810% () +=

PowU3~\ : | DH=94.0%&: 0O-. | H=94 09& ()- l/H:%iO%& O-. I(H:%iO%& ()-.!"H=%40%& () -

" ['Z(i/%g/(ygf‘l)ﬁ(? Iam%;ta(mmrom& (3:04 AR} OYEUHR& L) 8- 4 MeO¥e& ()- 10j 10)

B\ - 1 qu'-l F10%e &ﬂi %@TLF%% ef SR HLoM Bl & T 9rpdERboANg: () - . !

HpF10°/<9e9e& ()-. 1%@0%9@ I min" asl NMHEQYRS¢ ) vdntl B 183 (NeCHVEOIAHE' () - 10e

10e H,80:. Solvent B: 90% MOH/H:O + 0.2 % HiPOs,

10e\ 810% & () HpFlO%U& () @X9_=! Ny&10%&' () - 7#p#10%&'65-?%"10%H&'()-!#H1

0%tHHHS ()-! H10% & ()-! HlO%-IH& ()- @dH=2 10H

10H@ #1094 (0 - PUBSMRIELE @ 1CHEE) (5 1. 30 () 4)%@@%@ ()2#) X10%& () - @&

Y72 10! #Z%40%& ( %. 10%.a& ()-] 10% 0% & ()-#ML0% & () -

10H@ ~?72 10! #\V0 1%‘}73 ?)@ %%%? é £]§d 5&[(‘5}732 09 899()d 1,

10% & () - ! HZ94.09& (8- 8HNRPRT UBAABOWE , 1m#va37501(d,10m, J=12 Hz), 3.73 (s,
3H), 3.65 (dd, 1H, J=12, 3 Hz), 3.4 (m, 4H).

15 13C NMR (10O0MHz, CD3;OD) & 158.6, 142.1,'140.2, 133.8,
130.0, 128.7, 128.6, 128.3, 125.8, 82.9, 81.3, 7%3.0,

75.3, 71,1, €2.5, 55.1, 41.1.

Anal Calcd for CygH2405 LC-MS (M-H) 359; found 359.

20
Example 3
A.
Br
0

BnO OH
BnoY “YoBn

25 oBn
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10j yP+z10% & () - p9@®@y1l0% & ()-Sv  10% & ()-S9z10% & () - p510% & () - WedEbWL
10! ##1 10% &' () - 10% & ()-109N&' ()-c 10%& ()-fY J10% & ()-"MO0% & () -
Ol "wJ3dbW. ! H$) 10%
;& ()-!8l H$) 10%B5Us5& () -! HE) 10%e& ()-!y$) 10909&' ()-!9$) 10%1& () -!
10%ee& ()-""""""""""{peF ! H$) 10% MLO%H& ()- 10e 10e 10e \z10%& ()-T
10%& ()-6810% & ()-!*9$) 10%eCe& ()-"##%$3$. %[ <peF
| HLO%H&' () - 3109%44&' ()-}310%& ()-}!I1HO 10%H& ()-! H9 10%gg& @R-Mseech 2004
10%XX&'()-1%&>&[&&&%z[?peF, . ‘ )
| H#L10%44& () - 8109%44&'T0) 21 B FIRn&8 ( ) 291 utie9ge § )nibygmelyenzengo, H
Hﬁigaégffﬁh%gf"tx%&BGLHfﬂwﬁﬁdI%##&f6¢-ﬁﬂ!ofFﬂe9GTH§'®hd#k Ar was added
q () -#" & () » Q - W& ()-=()**+ w a?
| GHF10%Id& () - 2’?? é@Ff%tVfJe%ﬁg’ %SH#%%) %16@%6?83(% -“#?/"%ﬁﬁi‘b%wt“)”-‘#/ | HF1099e9
e& ()-#/! F10%eeREt - #A0wnin - -2,-3 4+ 6 @ ¢ GH-WED84 &y (- B-IDUL& ) actle ke
10e8y10%&’ (3 - HE10Mimfnb1 #/ 14 HOolQUY Y& fur #hs- adddP BT @in . 1The
solution was stirred for 1 hr at -78° (complete by tlc)
prior to quenching with saturated aq. NH.C1l (40 mL).
After warming to 20°, the reaction was diluted 2 fold
with EtOAc prior to washing with H;0 followed by brine.
10 After drying over Na;SO4 and concentration using a rotary
evaporator, 20 g of crude title lactol was obtained as an
0il that was carried forward without further '

purification.

15 B.

} 4

BnOD
| , X = Br
Bno® “/oBn

OBn

To a stirred -45° solution of crude Part A lactol
© 20 (20g, 0.2 mol) in 60 mL of MeCN was added Et;SiH (7.8 mL,
" 45 mmol) followed by slow addition over 20 min of BF3-Et:z0
(4.2 mL, 22 mmol). When complete by tlc after an hour,
the reaction was quenched by addition of saturated aqg.
K:CO; (25 mL) and the mixture was extracted 3x with EtOAc.
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 P-m-bromophenyl~C-gluceoside.
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I *H 10941& ()-!8H 10%&' ()-!1H 10%&' ()-!*- 109%& ()-!- 109% M M& ()-!8-
109& ()- 11234444wi [M@!*H 1091 10 10 -

10! xHY%6 109& () - W j HY% 109FF& ()-wW Y% 109 ()-wW H 10%] & () - 44456X77} [ IM@
1*1H 10%=& ()-% 10%=& ()-%1; 10%né& ()-% N

1098 () - Y%p#L10%& () - 10%=& ()-789:9:;: < = wXJ<@!*! 10 10Y 110%&' ()-'!yH
109 ()-9% dH 10%gg& ()-9% 8H 10%i} u} & ()-9% *H 10%gg& ()-%: > A O : 4; k;

ON, @i c10% ()-Y bicl0%slé& ()-Y 22 March 2004

&\ 10%5G&' ()-M 10%\ & ()- M MLO%&' () - 10%&' ()- 10;

| <~<<<#=d=xV4, @! Hi \20%&' ()- @ 1Hi \ 10%&' ()- @ ?Hi \ 10% [f[& ()- @

\i\ 109N () - @ Hi c10% 1 & ()-Y !icl0%& ()4 d=g==; >>>>>>| ] OA3 10 10

10) @O% ()-!710% ()- 0cl0%é& ()-! @cl ko UH \ 109%' () - @>>>>>>>>uV4
1V109% | & ()- "L10%4& ()- 10 10
10! 3i f 109& () -) 109%& () - S¥MLOYEPTY - >p coad@ \ RV,

| T #1008 () - 3" 10948 () - VIO%HE' () -8V @gp) - ! VIURRE ()- ! 2HVI0%HHS! () -
UGMASB CCCCz[ 244 10H#10%4& ()-8 OBn

109%4& () - ! 8H\ &) 109BH8H& () -! H\ &) 10%b& ()-! 1\ &) 109%41& () - H#10%4& () - CCC$C(C
CCChF4 ~ 10H#!  10%e& ()- HIs' 109&()—tFes—1t09Ee& ()~ Z10%4& ()-"L10%& ()-

5 A solution of Part B B-m-bromophenyl C-glucoside
{1.36 g, 2 mmol); Pd{PPhs}s (70 mg, 0.06 mmol}, and
hexabutyldistannane (2.724 g, 6 mmol) in dry toluene (10
mL) was heated with stirring under 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
EtQAc/hexane to elute the desired title aryl stannane
(761 mg), plus mixed fractions, which after a second
column yielded an additional %2 mg of clean title
stannane for a total yield of 48%, followed by 230 mg of

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

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

trifluoroméethoxybenzyl 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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10H 10HCCCr DDDDwWX<F4 10Y 10%&' ()-L8' 10%& ()-! H &10%9e9e& ()-j !

\&10% * & ()-j ! H&P" 109JU& () -! &' 10%v& () - DDDDDDDEECA 10! G 1096G&' ()- !\
10% H H& ()-H 10%& ()-"L10%4& ()- 10e 10e 10e310%& ()- EE EYEEEEWX6CA ! &,
109%HH& () - H93C10%&' () - M H93C10%HH&' () - M MP3CL09{ M & () - M @LOUKKS&' () -! &10%H
H& ()- EVFFFFFFXWBCA !x(10% x & ()- <(10%c <& ()-

(109%&' ()-!?(109%?& ()-! H(10% H H& ()-! (10%HH& () - FFGEGGGG} aE) , Z

1094&' () - OV10%H& ()-3 Y 10%4& ()-L8 10%4& ()-!}10% } 22 March 2004

& ()-C 710%<<& () - CL10%H& () - GEGG GEEEG @ Z 10%H& ( 109\ () -!10%& ()-H
109N & () - 109\ ()-E‘s#j 1090&' ()- 10H

Conversion to the final free glucoside was achieved
by stirring 295 mg of Part D tetrabenzyl ether with
Pd(OH)z (15 mg}) in EtOAc (3 mL) under 1 atmos of H: for 15
hr. The title prodﬁct (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, detection at 220nM; 8 min gradient 0-

100% B hold 3 min at 100% B. Solvent A: 10% MeOH/H20 +
15 0.2 % H3POy. Solvent B: 90% MeOH/H;O + 0.2 % H3POs.

1H NMR (400 MHz, CDsOD) 8§ 7.3 (m, S5H}, 7.15 {(m, 3H), 4.10
(d, 1H, J= B.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 CygH; F30s LC-MS (M-H) 413; found 413

25
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10H 10HGGGGHHHaB @ Z 10%H& (+109%\&' () -9 10%A& ()-!H 109 ()-0

10908 () - 0109%M&' () - WLO9N&' () - HHHHHHHZ X6 @ Z

10! qHF10%&' () -! @10%&' ()-! Y% 109%& ()-! H mLOY2X2X&' ()-!1 mO%W&' () - 2109\ ()
- HHHHHHI WU3_ @ Z! - H10%&' () -! 10%ss& () -! 109%0S0S& () -!-"310%

;& ()-1H'310%& ()-!"310% D] D& () -1 UWIK&K' K(K) K7TKK~_=, Z! - H v%4.09BB&' () - 6#j 10%
j& ()- 10W 10W 10WB109M\& ()-H 0* @O%WE ()-) | 0* @O () -)

KL _MoMAMGMWKY: ~ =, Z! -10% & () -# 10% & () -! &F10% ~j A& () - 22 March 2004

H oA 0% ()-)! xHv9A0%&' ()-! ~Pvyd0%&' ()- MNuN| N~NNNNNuj _ @ Z! - S#MLO% & () - 10j
10j 10jC' 10% & ()-i 8-

10% & ()-!1H )" 109%RR& ()-j!'#, )" 109D DI & ()-]j N OO [<j _@Z!-V10% & ()-!Z
10%&' ()-!1H910% ! & ()-1910% /& ()-Y 10% & SnBu

10% & () - “COWPPPPPYX9] _@ Z! - H#3+10% & 10% 0& ()- N#3+109%&' ()- 1,
Cl0% & ()-Z '!'H, Cl0% & ()-Z 1 *>" )-Z

PPPPPPPPP~shl , Z! - H#3+106#] 1098& () -8nd®]10f0ea0j 310% & ()-i v 10% & ()-i 8
10% & ()-110% & ()-PPQ*Q Q = Y: shl, Z! ogh1098& ()-! 1\ 109B8& () - :
VHI0% f & ()-1!110988& ()-1!10%4s4& ()-1.1098& ()-=Q QUQYQyQ QzX6shl, Z! ! 8Vp
#810988&' ()-! @Y 109%&' ()-!SY

10988& () - $1FBE&' () - P10t &'e( p£f! BEAOUARS3( Pa OORRESSwXawiHphEhY ¥ -C-

glucoside (3.0 g, 4.41 mmol) and Pd{PPhj3}s (153 mg, 0.13
mmol), and hexabutyldistannane {6.0 g, 13.2 mmol) in dry

toluene (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 chleoride (1.04 mg, 6.0 mmol), and
tetrakis (triphenylphosphine)palladium (100 mg, 0.09 mmol)
was refluxed under Ar in THF (5 mL) 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 Ph3P.
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mML0%8& ()-0i\81098& ()-!*H. 10988& ()-!.109B8& ()-!!+ 110%& ()-M > 1 109XX& (
) - MSSSSSSS, S5S8I M Z! v ml0% 10%6G& () - 6#MLO%H&' () - 108 108 108c

1098& () - V109B& () - pl0YB&' ()-L5S8SsS} SSSSyZ; | M Z!'! 10%H& () - H6Z10%H&' () -
6Z10%&' ()- x6Z10%ex& ()-!V 10%H& ()-! 10%H& ()- SSTT+T?TTWU3l M Z! S#10% H
H& ()-!-HL0% H H& ()-!x

1094HH& () - ! X109XX&' () - ! #109DD&' () - ! H#109%&' () - TTTTU U) U<l M Z!

1\ 010%/Vv& ()-1\010% V& ()-#9-]110%4& ()-#! " (10%HE ()-H (10%& NMarchs2Bbe: () -
) U, UWUUUUUWUj _=, Z! I|d TVf 10%4H& ()- 10H 10H 10H8

109%44&' () - 10%4&8 () -3410%4& ()-]1!\ 010%HHE () - UWWEWKWV7| =, Z! HP10%H&' () - ! *
P10% H*H& ()- <P1l0%<<& ()-'!(PLO% | (| & ()-!PHVf__18%& ()-! Hvf

1098 () - KWW W W WA [ 9] _=, Z!'! 0=) v10%HoH& () )v10%gg& ()-'!8)v10uB8& ()
- P 10%H&' () -! CLO%& () - CLO%H&' () - VWA XK X nX¥%zodY: , ZI'! "MLO%& ()- 10H
10H 10H @B _
109%44&' () -!-" 10%HH& () -!]H) v10%&Hq) 13 v10%\ & ()-' | XXXX1Y6YY}\:dY:, Z!!!
10%e& ()-< HI0%& ()-!|HL0%ee& (bbv & ()-< 10%& ()- wi0%& ()- YQZ Z]
[[[}7BdY:,Z!I!! T10%& ()-L8 10%& () AHI0%W& ()-<! 10% e*e& ()-<10%& ()- <!
HL0% * & ()-<[[[[[&/[ A k[cA 1111 @18%H8 ()-1 X@ 109K X. & () - 10%4&' () - " MLO%
H& ()- 10e 10e
10eL71(();/ef: (3-K[p[t[] M BaReAnztl) (BV@LO %W kol ) - wakl QUd8a (dv<@ GY& () -f! & @0%
&H&H&' () -

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 wvacuum. 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 mlL/min, detection at 220nM; 8 min gradient 0-
100% B hold 3 min at 100% B. Solvent A: 10% MeOH/H#] +
0.2 % HsPOy. Solvent B: 90% MeOH/H20 + 0.2 % H3PO4-

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

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

Anal Calcd for CigHz40¢S LC-MS (M-H) 375; found 375
30
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10948 () -~ 3<109%4& () -\\]\d\I\\\~\=cA, Z! 1 1i8 10%& ()-!0#, 109%4H& () -

#, 10% & () - H( 100M& () - | 1 #( 100@HHe! () -], #10%H& ()- 111V ]zoP,()Z!!!iS
1096 MLO%H& ()- 10H 10H 10H& !: 109%44& () - #OP10%4& ()- Y 10%4& () - sP10%4& () -0
1111111 "2X620P, 71 *10% H*H& ()- 0! | @ 10% E| E& ()-! @ 10%@& ()-!* @
%@(§)-Vf 10948 () - ! #10944H& () - | AAAAAAAaBzoP, Z) 1 *92109%48 () - 0010%4& () -
10944& () - VL) 109%4& () - ! THLO9AHLH& () - 0™~

}A<zoP, Z! I * 1\ 32March 20044 1 10%

H& () - Y% ] 10%4& () - % 10%¢& ()-!i)10%& ()-!) 10%@8& () - aBzoP, Z!'! *1 810%
H& ()-!f Example 5 ’

10%4& ()-V) C 10%4& ()- Cov10%4& () - =! #0! 10%& () -

#0) 10944
11*18"L10%4& ()- 10H 10H 10H ) 10%%& () - O(Y 109 e 20n 2

) \ T10%& () -

i

10944& () - St~ =z0P, Z! | *1 | F&109%F& 9

10588 ()= 70 (3 "()-H 10/H&()
TO9NNE ()-10944& ()-""/ """ A2ZORMN & ()-!s@ 10%s&

109448 () - 109%44& () - 10%4& ()-" ! &10%HHg cyz)aaaaxv4zoP Z! ! CH<() 11)%: C

& iy %s%'o-ww O e
-1 H@ 10% Vv & aa%, b- b. Bb=bFb \_ I 9 "

TOH 104 10H B () { Z!' | CHL0%A& ()-"L10%N () -

109448 () - ! #H<. ' 109%HH& () - 7! <.' 109%8$& () - 7FbQocbzb — 7 Coy

y310%5E ()1 v WLOvE (). 1 U () QbcbzbbbbwU3{\ =, Z! &/310%&' ()-!5&

BroY “omn

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

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

10 pL, 3 mmol). After stirring for 15 min, the reaction was
cooled to -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-0-benzyl-ﬂ-ﬁleucolactone {1.62 g, 3.0

15 mmol) in THF (5 mL). The reaction was quenched after 15
min by slow addition of sat. NH4,C1/H,;0 and then allowed to
warm to 20° whereupon 200 mL of EtOAc was added. The
organic layer was washed successively with H0 and brine,
dried over MgSOs, and concentrated. Chromatography on

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

25
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v WLO%&' ()-'H v WO ()-! v
WLO%&' () - bbbcccewX9{\ =, Z! P" 1090\ () -v109%\& () -! PHCLO0%&' ()-!Cl0%22& ()-! H&y3
10%s& ()-! &310%NW\' () -cccc d"dDddE{\ =, Z! PH C4109W & ()-P CA41090W& ()-P
VMLO%' () - 6109408 () -/ 1094&' () -) 109& () - DdOdddde- eedE{\ =, Z! PH
4109 () -PH C4109& () -PH CA4109%\&' () - PH CA41090M¥&' () - PH C410%\&:' () - PH
4109\ () - Peceeeee¥% f] <, Z! HHA0% & ()-!"HWW0% . & ()-!
0% ()-!"MO% & ()- 10W 10W 10W810%M\&' () - f f wgghHhehz X7] <22!March 2004
| HAO0UD& () -! (! pVHMAOYR ()-! HWAO0%& ()-! (! HMEMO0%& ()-!! HAOY% ()-! HYA0YB
& ()-!ehhhhh' i 51 ZX7]%0, 21 STEHARAR3( } - RLAFTEOUZ ZREGN/ V0 oHK § 0% () Y
18*10% r& ()-Y cXhlAidig(batt HWEAUEL() (I ?6? L0l BBl &r =38F w
@ HO910%WW&' ()-|910%Ee&'§) S#IlO%E&'()- 10j 0j 10ji8
10% & () - H510% &999d &toF 1y j WorhmiBr =L - 213@%31)0%@&36‘; B @ HYR 03ueVe®? () - $! HYC
10YONIN& () - $! YehOP& (Sl HOLLQOR'c oy - ERIQ%n! &hé ) quEnvaeaPpPREREs oF! G 10e
10e 10ei 8 5 a . .

of 1 mL of sat. KyCO;, warmed to 20" and diluted with 100

mlL. EtQAc. The organic layer was washed successively with

H20 and brine, dried over MgS0C4, and concentrated,

Chromatography on silica gel with 3:1 hexane/EtOAc

yielded 269 mg of desired title phenolic C-glucoside.

10

15 To a PhMe solution (1.1 mL) of Part B phenol (139
mg, 0.22 mmol) under Ar was added 60% NaH (1l 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 agqueous
NH4Cl, the reaction was diluted with EtOAc.. The organic
layer was washed successively with HzO and brine, dried
over MgS50,, 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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}9p10%@e&'()-Y 6#MLO%e& ()-rsitxttuuzY7PE:, Z!'! *HO) 10%0Go&' () -

j0)10%& ()-)!8H) 10%JeUe& ()-)10% ()-!*H) 10%vGv& ()-!H) 10%& () - uuuuuuvwx~\
S, ZNTTH) 109%& () -. ! BH) 109%HH& () -. ') 109%&' () - . SEMLO%H& () - 10e 10e
10el\ 8" 10%&' () -xyyz||}zX6~\:,ZI'TH) 10%&' ()-.! CGH) 10%EHGHE' () -. ! 1H) 1094 H1IH&' (
)-. 1 *H) 109 H* H&' ()-_. I #H) 10%tHEH& ()-.I—I)lO%&' ()- }K}R}S}T}U}ZE}M?lhi:hb?li‘JOZl I HL0%
gfig)-hii?%yf'()-6#110%M&'()- 10H 10H 10H8 10%H& ()-H) 10%
' -. n

10%@@ ()-= '

1/10% & ()-)10% & () -

70W ! HAL0% ,

~nA<bC, @ I TH 109V W & ()-z!H 109M&' ()-z! H 109W& () -z
109N & () -z| " 109M& () - 10%A&' () - n, ZwUB+C 10W.8
109M& () - ! Rs#- 10%&: () - ! #- 100! () - ! - * LOGWWE! (
109%MWOE () - z*3dBC 10W.!

89109 ()-1910%:" #' & ()-! (#9310% () -
10MBt xY7BC 10Wf 10%@8& ()-= 10468
£ & ()-1910%& () - DWXMB70W 10: 10: \
10: 89810% &' () -! 8H3+*10% r &' ()- ! 1 HpY

' S109& ()-v!H

()-I[10% & ()- 310% ;
POHRE ()-13+%10% : & () - ! Hf

), | 25dEMB70W 10: OH

% (0)- @ﬁoégbséguent hydrogenclysis of Part C tetra-O-benzyl

10

15

20

25

glucoside over Pd/C in MeOH under 1. atmos Hz yielded the
final title product which was purified by preparative
HPLC using a C18 reverse phase column a 45-%0% MeOH/H;0
gradient over 10 min to elute the desired B-C-glucoside
{2 mg).

HPLC retention time: 6.754 min, 100% pure, YMC 53 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 % HaPO4q. Solvent B: 90% MeOH/H20 + 0.2 % H3PO,.

'y 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, 1lH, 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 CygH240¢ LC-MS [ﬁ+ﬂ] 361l; found 38&l.
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| HD109% e*e& () -, ! Hp10%& () -, ~wX6{\ : OW ! ** c10%3G8’ ()-) 10%& ()- !

10%. & ()-!1 10%e& ()-! 10%& ()-! 10%ample-6=0W!*!910%& ()- 6#MLO% & ()-
10e 10e 10elL@ 10%& ()-!8H*c10%JeUe& ()- H c10% &o()-. 1Ef zY: ~ =OW ! F
10% & ()- F 10% & &' ()-| 10% & ()-!\H F10%& ()-!

8c1c10% . r & ()-'1I\I&010%<k&' ()- ! *N&c10%dR
nL-\ =OW ! | @iGL0% & ()- ! @HGLOY () -
10: 08109% & () - L@&wWX6~\ =0W ! UHGL Q&
| *GLO%h& ()- | *HGLO%&: ()- ! 1GL0%&: () - how~z[ PE: OW! 10t 10t

10t 810% & ()-! kH+109%& ()-! 8H+109%&H) - +1086 t & () - GLOY&!' () -

en$Az X6PE: OW | >HvIA0%&' () - v SI—N‘V&O%EP'() Vo8 LHVO.0%& () - Vo8 LHHVIA0%&: () - v98
Lv9A0%& () - VIEMLO% & () - AE$Zz[ PE:

5 A. p-Chloromethylacetophenone

SWl0% & ()-!610% : & () -
R() - #ML0% & ()- 10: 10:
#610% " & ()- | 1HGLOY&: () -

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 scolution for 20 min at -20°

10 - -15%, 0.7 mL of 3M metﬁyl 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 agq.
HC1. After dilution with Hz0, the mixture was extracted

15 3x with EtOhc, washed with H;0 prior to drying over
Na;30;. 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 Example 3
25 Part C (300 mg, 0.33 mmol), p- chloromethylacetophenone
(114 mg, 0.66 mmol), and Pd{PPh3); (20 mg, 0.09 mmol},
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0 ' - ' ' = ' i '
1040 () - @ ! Bre 10y { ;0! AHEIO%Wn ) @oe 100 L AAPE (U5~ 641 10% & () - 10W
10W8109W&' () - c16vaR (ato@ | Netl ORE LEAye @AMThr oDy SHERNOYROT )S i LcBHISA 0%&' () -
IsH'Z ;&Hggip‘(%;’P&'s () 23%4 Hld;éi./%ooﬁ/@oﬁm(ﬂ h%xhnflzﬁm%'té)eﬁrﬂe the desired

T . 20V oAkt )eRrte the

10% & () -! pHZ‘Vé.Og/&tr(‘a enzy eggjéx} (%%{ﬂ'gg/;e 0(%)) . 10y 10; 10jL8
>79%4.0%& ()-s-'} <} A<OW SH GH) 10%d&' () -*H) 10% & ()-*!*) 109%GeGe& () - *H) 10%&
'()-*!11) 109N& ()-*Y L0%& ()-bz[ PE:OW S 10e 10e 10e8
10%& ()-!H) 10%e& ()-*! UH) 10% er e& ()-*H) 10%& ()-*! NH) 109%k& () - * ZX6PE: OW
| 8HGLOY&' () - V- ! *HGLO%&' () - V-1 * HGLO%pp&' () - V-! 11 HGLO%#p& () - V-1 *GLO%p& () -V
- S#HML0% &' () - zodY: OW ! 6#MLO%H& ()- 10t 10t
10t 810% & () - ! UHGLO%&' () - V- ! NHGLO%& ()-V-!8
5 & ()--1#H cLOYHHEHE () --H< c109& () -- ! X&
& ()--1110% & ()-_#$wX9. : 10H810%&

V- zX6dY: OW ! *H< c10%
& ()--1< c10%

10

A solution of Part B tetrabenzyl ether (60 mg, 0.08
mmol} in CHyCls (5 mL) under Ar was cooled to -78° prior
to the addition of 0.8 mL of 1 M BCly in CH;Cl:. 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 volatiles were removed
using a rotary evaporator; the process repéated 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/H0 +
0.2 $ H;PO,. Solvent B: 90% MeOH/H0 + 0.2 % H3POs.
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10

’

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 NaBHs (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. NHCl. 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 HPLC retention time: 5.2 min, 100% pure, YMC $3 ObS
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/H20 +
0.2 % H3PO,. Solvent B: 90% MeOH/H 0 + 0.2 % HiPOs.
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10: | 8H+10%JeUe& 1 Jyp! ki 1084k & () -! +10%& ()-f)10%& ()-!* HCLO%GG& () - ! C10%
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Anal Calcd for CrH¢0g LC-MS (M+NH4+): 392.2; found: 392.1
10

A. 5-Bromo-2-methylbenzoic Acid

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

15 powder (0.74g, 13mmol), and Brz (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;, 1lx with brine prior to drying over Na;S0,. After
removal of the volatiles, the residue comprising a 2:1
mixture of S-bromo to 3-bromotoluic acid was
recrystallized from 95% EtOH to yield 1l4.4g of 5-bromo-2-

25 methylbenzoic acid.

B. 5-Bromo-2-methyl-4’‘methoxybenzophencne
To a stirred suspension of S-bromo-2-methylbenzoic
acid (1.29 g, 6 ﬁmol) in 12 mL of CH,Cl; containing oxalyl
30 chloride (8 mmol) was added 2 drops of DMF. Once the
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109& g)-!8 10%&' ()-F cv10% a& ()- @BCDESf G 10:!8s10% & ()-) 10% & () -
ig@?&Hgléi"Nﬂ0%§&f()- 10t 10t 10tyl0% & ()-4zX6f G
TyH 0%& -j1GA *GLO%&' ()-j!83"D10%t & ()-Mk10% & - P2Haoe2q04 | Uox 1
0% ()- " xmbC 10:!yHi *#MLO%.& ()- 10t 10t 0 o
igt I Ila‘i/t?)&_(L)gL ?;33:@%%%5) -e?rﬂ:?%pc&'x (Of- &R 1094k ed), - thé }faCon was
c ' -t ' -1 & -1, 109 ' - 1. :
B1000.E () G 10NE T 18 0% BRI T CoRbTY ot TI2a 65 ) &
| 1H* 10965&' () - GEPERIDHPSROLRLTT § * PAMPRRALSGVing 0ok (O de#iTBERameSHSY Z;
10: 11, 109%& () - Vb Q@i dQrmzoVLOMEL d9idel@nl5 ml of CS,, the stirred
5 mixture was cooled to 4° prior to adding anisocle (0.7 g,
6.6 mmol) followed by BLCl; (1.7 g, 12 mmol). The
reaction, after warming to 20° over 1 hr, was stirred for
15 hr prior to quenching with 1N HCl. Subsequently, the
suspension was diluted with 50 ml H,0 and stirred until
10 all solids were in solution. The mixture was extracted
3x with EtOAc. The combined organic extracts were washed
1x with 1N HCl, H.0, ag NaHCOs;, and brine prior to drying
over Na,S0s. After removal of the volatiles, the
resulting tan solid was recrystallized from 95% EtOH to

15 vyield l.6g of S5-bromo-2-methyl-4’ -methoxybenzophenone.

C. 5-Bromo-2-methyl-4’'-methoxydiphenylmethane
A solution of Et;SiH (2.5 mL, 15.5 mmol), BF;-Et20
(1.3 mL, 10 mmol}, and S-bromo-2-methyl-4'-
20 methoxybenzophencne (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 H;0, the reaction was extracted 3x.
25 with EtOAc. The combined organic layers were washed 2x
with H;0 and once with brine before drying over Na;S04.
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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5 To a stirred -78° solution of Part C 5-bromo-2-
methyl-4’ -methoxydiphenylmethane (0.43g, 1.5 mmol) in 7
mL of dry THF under Ar was added dropwise 0.9 mL of 1.8 M
n-Buli in hexane. After 2 hr, 2,3,4,6-tetra-Q-benzyl-p-
D-glucolactone ({.88Bg, 1.6 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,l. 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;S504.

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.

8n0

oBn

To a stirred -30° solution of Part D lactol (l.lg,

25 1.47 mmol) in 10 mL of MeCN was added iPr;SiH (0.7g, 4.5
mmol) followed by BF3;-Et:0 (0.38g, 2.6 mmol). After 3 hr
at -40° - -30°, the reaction was complete by tlc showed.
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ARSI XA Nt R, A ook 1S O 12 4100me ()
1 _ 0, 1 . L f 2 - N
109%n& ()-fF 100 & ?i?#{éﬁm@% %l?ZeHGJMG& LYORQ BXEFMNDS|) ¥IY; uvavy 1! _v
washed with brine, dried over Na;S04, and concentrated
5 using a rotary evaporator to yield 1.2 g of a light
yellow syrup. Chromatography on silica gel with 10%
EtOAc/hexane eluted nonpolar impurities followed by the

desired beta C-arylglucoside {0.54g) .

10 F.

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. Hz. 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 . 4.6x50mm column, 2.5 mL/min, detection at 220nM; 8 min
gradient 0-100% B hold 5 min at 100% B. Solvent A: 10%
MeOH/H,0 + 0.2 % H,PO4. Solvent B: 90% MeOH/H0 + 0.2 %
HaPO4.

30 H NMR (500 MHz, CD;0D) § 7.20 (s, 1H), 7.18 (&, 1H,
J=7Hz), 7.11 {(d, 1H, J=7Hz), 6.89 (ABg, 4H), 4.07 (d, 1H.

- 75 =
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TF10%&' ()-! *HF10%ld& ()-! PF10%/ V' & ()-!v 10%' & ()-f!v

10% : & () - f>0PV?2X?2Y?2Z?[ ?i 21 2bCvy 1!#))1 109%& ()-"i 10%& ()- 10: 10: 10: @
10% & ()-i8 10% & ()-!8H))10% ar a& () - | ?@\( B\ BCuOMJ6bCvy

1! p, 10%&' ()-! 8Hp% 109%& ()-!*p% 10%& ()-! Hp2c10% *& ()-! *Hp2c10%&' ()-! Pp2c10
%' ()-uCCCCDDDD DAYNCvy 1!p, 10 10 10Y 10%& ()-3y8 10%&' ()-p5c10% & () -
310%&' ()-! @p, 10%&' ()- DDD5D; DDE} [ 9YNCvy 22 March 2004

111 *9109%& ()-!#910%z& ()-1090& ()-!

ULO%&E&&: () -1 k10UBUBIE @) 96#BML UM 6) 8 EFUHG GrG3GEGH] 9¥YNQyy), 3.68

111 Fc110% ' & () -

X 6
01000 () - ! @910 )5\/8}]}@)/&\5\%10(7 ° )J‘Réoéf’&jeica\lé] 868 dvrvy 1171 10% & () -
10gg 10gg 10gg!# 10%@g& ()-#
109& () - 09109&( ymh SFGEL MU ; }ediob) - @HYR) | 14d B E VT VN 37, 4,
5 133.7, 131.0, 130.8, 130.6, 126.9, 114.7, 83.5, 82.1,
79.8, 76.3, 71.9, 3.1, 55.6, 59.6, 19.5,

Anal Calcd for C;iH260 LC~MS [M-H] 373; found 373.

10 Example 9

HO

HOY

OH
A. S-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 BBri/ CH;Cl,. After 2 hr, the reaction was maintained
at -40° for 20 hr whereupon HPLC indicated no starting
ether remained. The reaction was quenched with aq. NaOH,
extracted 3x with CH,Cl,, washed with brine prior to

20 drying over Na;SO,. After removal of the volatiles, 0.84g
of S5-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, 2.63 mmol),
benzyl bromide (548 mg, 3.2 mmol), and K:Cos (732 mg, 5.3
mmol} was stirred overnight. The reaction was then

30 heated at 60° for 6 hr to drive the conversion from B0%
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10% & ()-"10% & ()-!PHLIO%$$& ()-!10%& () - KKKKKKKKKeFvy 1!!*Hf F
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*10% & () - KLMVANNO} [ <eFvy 1!11s-10% & ()-!8H$ 10%r& ()-!*$

10%6d&' () - HL0% & ()-! 109N&' () -v}10% & () - O0&O( O) O O+IOYCeFvy 1!!ly
10900&' () -s" MO ()- 10: 10: 10:#

10% & ()-910% & ()-/10% & () - YOBPKQ R- RRRzX6eFvy 22 March 2004

111 k34" 109%& ()-!34" 109%W&' () - (109N ()-!Hy 10%ZsZ& ()-s!Hy 10%/k/ & ()-s!
Hy 10%dd& () - sSRRBRERRRERRugYryy dilbHbhOda¢h (B0, 1€hkl rd@ddion was

1011C 10018 () Gt 10818, ()1, 10 O 11 S A0 Qo TeTa T L0 vy
s10% & ()-! | Hs 10%&h€¢d -4igh0%Q &nd) bWWW\YMAW\ﬂFE@MiﬁQ! byey NFR-( Fhel0, 10,
residue, after solvent removal under vacuum was
5 chromatographed on silica gel using 3% EtOAc/hexane to
elute 785 mg of 5-bromo-Z-methyl-4'-
benzyloxydiphenylmethane as a colorless syrup.

10

To a stirred -78° solution of Part B S5~bromo-2-

methyl-4’-benzyloxydiphenylmethane (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~-B-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 aq. NH4C1.

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,S0,. 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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10% & ()-YZ[[[[[[[~PB4vy 1 10 10 10! *10%& ()-110% & ()-7)8

10% & ()-!8/*10% ()-!'1H'GLO% ()-@[n\]=] @ ]}"<PB4vy 1 10!,

#109%& () - 7109 () -

\ $1090&' () -! ALO%-GHG&' () - W 10%##&' () - W L1009\ () - ?PB4v

107 L109%N& () -P) L9 109%M&' () - ! H3F10%W\& ()-|3F100/<E[&' ) H, #& K@Oﬁﬂl
#1090MWLE ()-7 " abrP4vy 1 10! L109WN #: HOF10%4 ] & () -!

OF10%3G& () -") 10% &'?')- 10UU 10UU 10UU! 10%JU& () - bcchddef zX9P4vy 1

10H10% & ()-! 1H109%kk&' ()-!dHLOYBB& ()-!10% . & ( WR10% G () -! *HIOF10%d& (
)-fffffffgi _=vy 1 10! #HGLO%WE' () - ! WGLOY&:' ( )Me) W04 & ()-"L10% & ()- 10: 10:
10:1&89 10% & ()-iii.jjjjz[?_=vy 1 10!<
'10%&'() 3810%&'()-'12100/&'()--'210%t (10% & ()-!'*HGLOY& ()-jjjijik
| f1° Avy BnO

““oBn
OBn

8no\

5 To a stirred -30° solution of Part C lactol (0.96g,
1.16 mmel) in 10 mL of MeCN was added iPr;SiH (0.37g, 2.3
mmol) followed by BF;*Et:0 (0.2g, 1.4 mmol). After 3 hr
at -40° - -30°, saturated ag. K,CO; was added and the
suspension stirred 1 hr at 20° prior to diluting with H;0

10 and EtOAc. The combined organié layers from 3 EtOAc
extractions were washed with brine, dried over Nazso4,'and
concentrated using a rotary evaporator to yield 1.2 g of
a light yellow syrup. Chromatography on silica gel with
9% EtOCAc/hexane eluted nonpolar impurities; 10%

15 EtOAc/hexane eluted the desired beta C-arylglucoside
(0.26q).

20

A solution of Part D penta-O-benzyl C-glucoside (255
mg, 0.31 mmol) in EtOAc (10 mL) containing 10% Pd (OH)2/C
{65 mg) was stirred 24 hr under 1 atmos. Hz. After HPLC
25 showed the reaction to be complete, the catalyst was
filtered and the solvent removed using a rotary
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10%&' ()-z! 1Hps- &10%&' ()-i!*ps- &LO%& ()-i! @S) 10%&' ()-! @HS) 109%& ()-!S) 10%&' (
) - oooooooppeCvy 15 10!) 10%ld& ()- sl10%& ()- @L10%& ()- 10 10

10<10%&' ()-39 10% ()-ppppazqr}[9eCvy

| 1! Hp#10%~&' () - ! Hp#10%p& () - | p#109%& () - 10%l& ()- 10%l& % | H)

109 " & ()-rEssLttttz[?eCvy !1! |10%l& ()-&9 10%& ()-&0 102ad&arch-20000
109&' ()-!1G&0 109&' ()-! Hp#10%~& ()-ttttttu vvrPlvc

10% r & () - ! PHOIDRROERL PO 100490 E Y - 1 Tnpdga (WhiteOppagoppsalidppthat

| 10%p&' () - vv| viweeuzXar RIMea1 @E £ 8a f oulr M D989Kr & () - ! H#10%Dr Dr & () - ! H#10
%r=r& ()-1#10%r.r& ()-10%r& ()-xxxxxyy&z9{ cAv! *H<10%&' ()-!P<10%s/s/ & () -
F 109&' ()-"L109%\& (F)- 10*r 10*r

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 aq. NaCH, 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 1IN 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;0 was purified by preparative
HPLC equipped with a YMC S5 C,3 reverse phase column
{20x100 mm) employing a 10 min linear gradient with 45%1

20  90% aqg 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; B8 min

25 gradient 0-100% B hold 5 min at 100% B. Solvent A: 10%
MeOH/H,O + 0.2 % H;PO,. Solvent B: 90% MeOH/H0 +.0.2 %
HyPOy4.

'H NMR (400 MHz, CD;OD) & 7.22 (s, 1H), 7.20 (m, 14}, 7.12
30 (m, 1H), 7.06 (ABq, 4H), 6.73 (t, 1H, J=27Hz), 4.09 (d,
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10*r > 10%r & ()-39{z{}{{& ||} ?cAv0810%\& ()- H@ *10%N & ()-i!#@*10%z& () -
-109%M\&' ()-c $109&' ()-!dH<10%& ()-| ||| |]]}}iJvOl09B& ()-Y

1098& ()- @MLOYB&' ()- 10W 10W 10W#&] 1098 ()-Pv  109&' ()-3}}}  zX9i Jv}
-109B& ()-!'mH)"10%]1& ()- !'fH) "10%NV& ()- ! XH) "10%48H8& ()- | P)"10%@a& () -
s1098& ()-Dz~SH=v 108 108 108f}109B& ()- 38

109B& ()-!8SS5c109888& ()-]! 8HSh. C10% 8(8& ()-! 8Sh. CLO%&' ()--£A'>SH:V

10%& () - V10%& () - ! HVI0%& () -! V10%e& () - 10%3&' () - GBHMLOYe& Mar@wzﬁmszsc

109 ()-! 3CLO%& 10% ()-'* F1 -'* F10%e& I &F109&
-xY7v! 109%& () - 6# £%0(’JH§E ? % n Ton# l’Onﬁ%fg Hé(é’ &d()géﬂ_ 0
10%& () - }[9xY7v 147753 igcy&n,( YAHG L * R+ 1DUR  ( BHY! % *100/az&' ()-

)10% & ()-10% & ()-! XHL0%&' () - eFv!! 1H(c 10% & () 6#MLO% & () 10t 10t 10tY
10% & () - 3810%&&) H(*10% & () - ge0”a}*=eFv!! F, GLO%CCE () -

S#10% & () - Hc109% &' VYR £(100 1884/ J@%ﬁbiéﬁ/&" () 38 200% ¥ (7)- flééYNC\/" 10t
10t 10t $10% & ():rH.3, 130.2, 130.1, 126.4, 118.3, 117.0, 82.7, 81.4,

79.0, 75.6, 71.1, 62.3, 49.0, 38B.8, 18.6.

Anal Calcd for Czi HzFolUg LC-MS [M+NH4] 428; found 428.

10 Example 10

A. 5-Bromo-2-methyl-4’'-thiomethylbenzophencne
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 8, part B)
and thicanisole (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 1lx with 1N HCIL,
H;0, aq NaHCQi;, and brine prior to drying over NazSO.
After removal.of the volatiles, the residue was

. chromatographed on silica gel using 15% EtOAc/hexane to

25 elute 450mg of S5-bromo-2-methyl-4‘-thiomethylbenzophenone

as a white solid.

B. 5-Bromo-2~methyl-4’-thiomethyldiphenylmethane
A solution of Et;SiH (0.45 mL, 2.85 mmeol), BF3-Etz0
30 (0.3 mL, 2.4 mmol), and Part A S-bromo-2-methyl-4'-
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Dot | LHS 10061, e &SRB O S G 9n ) e 41 BEo ottt 7 Mook P ik o
T10% & () - 308} [ TRBYLLS CHIOR/MECK HI #E0%EEQ ) ove Bl BT HI0R°( ) - A ter
101 C7#109%& () -) qL0¥8hing wiOk&ld9 -ﬁé@hoé 33#&13:1@9_’@& &:)rﬁ)h 110 10y,

10&10%& () - 3810%&f%% \Y 510%&f§% I8H9 OA&'%? R 'S#1096|&f() | 1096&
()_ 10%C& ()_ | H)re@ %)al (i\')asl ?X w;.th tOAC. The combined

1096G& () - @wﬁ(<nb@vam@/@&y@:sswe@aw@&e@)u HEABOREBZBE 6)cd MBEROYZZE () - ! HSH#

109228 () - | HSFQUERS: {ar faVAMUS QUL PREZSHVE k! ELA QARG (1l B10% & ()
} volatiles, the residue was chromatographed on silica gel

using 5% EtOQAc/hexane to elute 4l16mg of S5-bromo-2-methyl-

4’ -thiomethyldiphenylmethane as a colorless oil.
10 '

15 To a stirred -78° solution of Part B S-bromo-2-
methyl-4f-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-pf-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. NH l. After
warming to 20°, the reaction was diluted 2 fold with Hz0
prior to 3 extfactions with EtOAc. The combined EtOAc

25 fractions were washed with brine and dried over Na;SOs.
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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-1 HGLOY&' ()-! _HGLO%& () - JQRSThe~ =v! G P
10t

10t 0810% & () - ! UHCGLO%+&' () - f zBreD
1HSF109%& () - ! #HSF109%&' () - ! * SF10%, &)
101)] 109 () - PHY< z109% () - P9

10%! () - | 8Hp210%: () ->Svy-} [ 9peFy! ! * HOPLOY&' () - ! *6FL10% () - SLO% () - VI0%& (
)-1: HLO%&' () -! 10%CC& () - - L1zX9peFvT OT0V& () -1 @B2ZCTI0% & () -, ! @2Cl0%

& () L1 1HGI * GL0%& () T 4 Git1iCLO8E {0 MHGEL DS, of) PAEE cAalce b0V ¢ Bin(g), -

0.72 mmol) in 6 mL of MeCN was added iPr;SiH (0.22 mL,
1.0 mmol} followed by BF;:Et,0 {(0.11 mL, 0.8 mmol). After
1.5 hr at -40° - -30°, when tlc showed the reaction to be

CGLO%IUIU& () - f HGLO% & ()
% ()-10%&' ()-"MLO%& ()- 10t

v 1 p210%& ()-6' 10%&' ()-WS' 10%&' () -
rogh 0>{ PEFV! | p2#MLOYE () - 10 10

complete, saturated ag. K;CO3 was added and the suspension
10 stirred 1 hr at 20° prior to diluting with H30 and EtOQAc.
The combined organic layers from 3 EtOAc extractions were
washed with brine, dried over Na;504, 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;-Et;0, the reaction was complete. The reaction was
quenched by slow addition of 0.4 mL of pyridine prior to
dilution with aq. NHC1l. The combined organic layers from
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VNQ z[ 9" >v! 1 3+ 109%&' ()-S) 10%&' ()-v c(10%& ()-!U6"cl0%& ()-!Z8March 2004
109%&' ()-!8H610%& ():\eu]}~{\=y!110%& ()-"L10%& ()- 10 10 109 10%& ()-!3+
109& ()-!- @+ 1§%‘<|}\%“i )Q%EEWR%Wﬁaﬁpﬁﬂ@mwé-b““e' dried over

Na;50,4, and concentrated using a rotary evaporator. The

residue was purified by preparative HPLC using a Cjs

reverse phase column to obtain 20mg of the desired beta
5 C-glucoside as a white lyophilate after lyophilization.

HPLC retention time: 3.8 min, %5% 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%

10 MeOH/H:0 + 0.2 % H3PCy;. Solvent B: 90% MeOH/H,0 + 0.2 &%
H3POy4.

'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 14, J=12.6 Hz), 3.68 (dd, 1lH, J=5.2, 12.1 Hz), 3.49-3.30
{m, 4H}, 2.41 (s, 3H).

3¢ NMR (125 MHz, CDsOD) & 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 CyiHzs0s5 LC-MS [M+NH,] 408; found 408.

Example 11

25
A. b5=-Bromo-2-chloro-4’-thicmethylbenzophenone

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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5 To a stirred -78° solution of Part B 5-bromo-2-
chloro-4f-thiomethyldiphenylmethane (200mg, 0.61 mmol) in.
6 mL of dry THF under Ar was added 0.48 mlL of 1.5 M n-
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-0O-benzyl-f-D-glucolactone (36lmg, 0.67.
mmol) in S mL of THF. The solution was stirred for 1.5
hr at -78° prior to quenching with saturated aqg. NH4CL.
After warming to 20°, the reaction was diluted 2 fold
with H;0 prior to 3 extractions with EtOAc. The combined

15 EtOAc fractions were washed with brine and dried over
Na,;S0,. After concentration using a rotary evaporator, the
residue was chromatographed on silica gel using 20%
EtORc/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 iPriSiH (0.10 mL,
0.56 mmol) followed by BF3+Et0 (0.048 mlL, 0.38 mmol).
After 0.5 hr at -30°, when tlc showed the reaction to be
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complete, saturated ag. NaHCO; was added and the
suspension stirred 1 hr at 20° prior to diluting with H,0
and EtCAc. The combined organic layers from 3 EtOAc
extractions were washed with brine, dried over Na,504;, and
caoncentrated using a rotary evaporator. Chromatography
of the residue on silica gel using 9% EtOAc/hexane as
eluant eluted 200mg of the desired beta C-arylglucoside.

A solution of Part D tetra-O-benzyl C-glucoside
(60mg, 0.1 mmol) in EtSH (2 mL) containing BFj3-Et:0 {0.24
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. NHCl. The combined organic layers from
3 EtOAc extractions were washed with brine, dried over
Na,SO,, and concentrated using a rotary evaporator. The
residue was purified by preparative HPLC using a Cis
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
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,0 + 0.2 % H3PO4. Solvent B: 90% MeOH/Hz0 + 0.2 %
H3PO,.

lH NMR (400 MHz, CD;OD) & 7.36-7.27 (m, 3H), 7.15 (4, Z2H,
J=8.3 Hz), 7.11 (d, 2H, J=8.3 Hz), 4.10-4.04 (m, 3H),
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A. S-~Bromo-2-chloro-4’-methoxybenzophenone

To a stirred suspension of commercial S-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 rotary evaporator. After dissolving
the crude S-bromo-2-chlorobenzoyl chloride in 8 ml of
20 CS,, the stirred mixture was cooled to 4° prior to adding
“aniscle (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 1IN HCL.
Subsequently, the suspension'was diluted with 50 ml Hz0
25 and stirred until all solids were in solution. The
mixture was extracted 3x with EtOAc. The combinéd
organic extracts were washed 1x with 1IN HC1, H20, ag
NMaHCO;, and brine prior to drying over Na;S0. After
removal of the volatiles, the residue was chromatographed
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(0.3 mL, 2.4 mmol), and S-bromo-2-chloro-4’-
methoxybenzophenone (450mg, 1.4 mmol) in 3 mL of a 1:9
mixture CH,Cl;/MeCN was stirred overnight at 20°. After
quenching with 10% NaOH and dilution with H:Q, the

10 reaction was extracted 3x with EtOAc. The combined
organic layers were washed 2x with H;0 and once with
brine before drying over Na,S50;. After removal of the
volatiles, the residue was chromatographed on silica gel
using 2% EtOAc/hexane to elute 4lémg of S-bromo-2-chloro-

15 4’-methoxydiphenylmethane as a colorless oil.

20
To a stirred -78° solution of Part B 5-bromo-2-

chloro-4f -methoxydiphenylmethane (212mg, 0.68 mmol) in 8
mL of dry THF under Ar was added 0.36 mL of 1.9 M n-BuLi
in hexane dropwise. After 30 minutes, this solution was

25 transferred by cannula to a stirred -78° solution of
2,3,4,6-tetra-0O-benzyl-p-D-glucolacteone (0.3%g, 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 HzO prior to 3 extractions with EtOAc. The combined
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&'3(1 2) ;/g&;| 1\ p! OEtOad GriQ¥ #ids (Werk PRI &ikh pPlde LOU &8 dd o RVBLOW #& () -
P 0O-) Y Naz50,. After concentration using a rotary evaporateor, the
residue was chromatographed on silica gel using 20%

EtOAc/hexane to elute 142mg of the desired title lactol.

10 To a stirred -40° solution of Part C lactol (142mg,
0.18 mmol) in 1.5 mL of MeCN was added iPr;SiH (0.041 mL,
0.2 mmol) followed by BF3-Et;0 (0.026 mL, 0.2 mmol).
After 2 hr at -40°, when tlc showed the reaction to be
complete, saturated ag. NaHCO; was added and the diluted

15 with H;0 and CH.Cl,. The combined organic layers from 3
CH,Cl, extractions were washed with brine, dried over
Na;50,4, 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.

25
A solution of Part D tetra-O-benzyl C-glucoside (136

mg, 0.18 mmol) in EtSH (1.0 mL) containirg BF3+Et20 (0.46
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mL, 3.6 mmol) was stirred at 20° for 4 hr. The reacticn
was diluted with CH:Cl; and then concentrated using a
rotary evaporator. The residue, after beinj dissolved in
CH;Cl,, was washed with aq. NH,Cl, H;0, brine, dried over

5 Na;304, and concentrated using a rotary evaporator. The
crude product was purified by preparative HPLC using a Cis
reverse phase column to obtain 2émg of the desired beta

C-glucoside as a white lyophilate after lyophilization.

10 HPLC retention time: 3.07 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%
MéOH/HZO + 0.2 % H3PO4. Solvent B: 90% MeQOH/H;O + 0.2 %

H3POy4.

15 _
ly NMR (500 MHz, CD;OD} & 7.35-7.28 (m, 3H), 7.1 (d, Z2H,
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

13c MR (125 MHz, CD,0D) & 159.6, 140.0, 139.9, 134.5,
133.0, 131.9, 130.8, 130.1, 114.8, 82.93, 82.2, 79.8,
76.5, 71.9, 63.1, 55.6, 39.2. ' '

25 BApnal Calcd for CzoH23Cl0g LC-MS [M+NH,] 412; found 412,

Example 13

30
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A. 5-Bromo-Z2-methoxy-4’-ethylbenzhydrol

To a stirred -78° solution of p-bromcethylbenzene
(2.03g, 11 mmol) in 10 mL of dry THF under Ar was added 5
mi of 2.5 M n-BuLi (12 mmol} in hexane over 10 min. The
5 temperature was allowed to rise to -10° over 2 hr
whereupon the reaction was cooled to -78° before adding
solid 5-bromo-2-methoxybenzaldehyde (2.15 g, 10 mmol).
After stirring overnight at 20°, the reaction was
quenched with saturated ag. NH.Cl and diluted 5 fold with
10 H;0 prior to 3 éxtractions with EtOAc. The combined
EtOAc fractions were washed with brine and dried over
Na,S0,. After concentration using a rotary evaporatol, the
~residue was chromatographed on silica gel using 10%
EtOAc/hexane to elute 1.44g of S-bromo-2-methoxy-4’-
15 ethylbenzhydrol.

B. 5-Bromo-2-methoxy-4’'-ethyldiphenylmethane

A 9 mL solution of 1:8 CHyCly;/MeCN containing crude

Part A S-bromo-2-methoxy-4‘-ethylbenzhydrol (1.44g, 4.5

20 mmol), Et;SiH (0.75 mL, 5 mmol, and BF;-Et;0 (0.6 mL, 6.4
mmol) was stirred overnight at 20°. After guenching
with saturated ag. NaOH, the mixture was extracted 3x
with EtOAc. The combined EtOAc fractions were washed
with brine and dried over Na;50;. After concentration

25 using a rotary evaporator, the residue was
chromatographed on silica gel using 2% EtOAc/hexane to
elute 1.28g of S—-bromo-2-methoxy-4' -ethyldiphenylmethane.
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C.
Me Et
BnO
Bndw
OBn
5 To a stirred -78° solution of Part B 5-bromo-2-

methoxy-4' ~ethyldiphenylmethane (0.25g, 0.82 mmol) in 7
mlL of dry THF under Ar was added dropwise 0.5 mL of 1.8 M
n=Buli in hexane. After 2 hr, 2,3,4,6-tetra-O-benzyl-fp-
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. NM,Cl. 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 NazSC,.

15 After concentration using a rotary 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 mlL of MeCN was added iPr3SiH (0.2 mL,
0.9 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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quenched by addition of ag. NaHCO; an subsequently
extracted 3x with EtOAc. The combined organic layers
were washed with brine, dried over Na,80,;, and
concentrated using a rotary evaporator. Chromatography
of the residue on silica gel with 10% EtOAc/hexane eluted
320mg of the desired beta C-arylglucoside.

E.

A solution of Part D tetra-O-benzyl C-gluccside (320
mg, 0.7 mmol) in EtOAc (15 mlL) containing 10% Pd{(OH)./C
(30 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. The crude product was further purified by
preparative HPLC using a C;3 reverse phase column to
obtain 24 mg of the desired beta C-glucoside as a white
sclid after lydphilization.

HPLC retention time: 3.84 nin, 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%
MeOH/H0 + 0.2 % H3PQs. Solvent B: 90% MeOH/HO0 + 0.2 %
H3PO,.

H NMR (500 MHz, CD;OD) & 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
J=9Hz}, 3.92-3.83 (m, 3K),.3.76 (s, 3H), 3.66 ({(dd, 1H),
3.45-3.29 (m, 4H), 2.55 (q, 2H), 1.16 (t, 3H).
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Anal Calcd for CyHs0¢ LC-MS {[M+NH,] 406; found 406.

Example 14

A. HN-Ethyl-N-4-methoxvybenzyl-2, 6-dihydroxybenzamide

To a stirred solution of N-ethyl-4-methoxybenzyl
amine (1.07g, 6.49 mmel) in DMF (10 ml) was added 2, 6-
dihydroxybenzoic acid (1.0g, 6.4% mmol) followed by HOAt
{0.97g, 7.14 mmol) and EDC (1.31g, 6.81 mmol). After
stirring overnight, the reaction was diluted with EtOAc
prior to washing 3x with H;0. The combined aguecus
layers were extracted once with EtOAc. The organic
fractions were combined, washed once with brine, and
dried over Na;S0O; prior to concentrating using a rotary
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 63lmg of the
desired N-ethyl-N-4-methoxybenzyl 2,6-dihydroxybenzamide

was obtained.
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5 A stirred suspensiocn of the Part A amide (630mg,
2.09 mmol), CdCO; (939mg, 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-O-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 CHCl;. After
removal of the volatiles using a rotary evaporator, the
residue was chromatographed on silica gel. A mixture of

15 o0O-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/H;O (1.4
mL) containing KOH (140mg, 2.5 mmol) for 16 hr. The
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resulting solution was cooled to 4°, acidified to pH 5,
and then extracted 2x with EtOAc. The combined EtOAc
layers were washed with brine, and dried over Na;SQ, prior
to concentrating using a rotary evaporator. The residue
was purified by prep HPLC with a C;3 YMC reverse phase
column using a 45-90% MeOH/H;0 gradient over 30 min to
elute the desired title C-glucoside (7.8 mg).

HPLC: 99.1%; Shimadzu LC-6A, YMC S3 ODS (6.0 X 150 mm):
flow rate of 1.5 mL/min; detection at 220nM; gradient
elution 0-100% B over 30 minutes (A = 90% H20, 10% MeOH,
0.2% H3PO4,and B = 90% MeOH,10% H20, 0.2% H3PO4):

retention time 23.4 minutes.

[

1H NMR (400 MHz, CD;OD): & 1.22 (3H, t, J = 7.2 Hz), 3.4-
3.5 (6H, m), 3.73 (3H, s}, 3.74 (iH, m), 3.77 (1H, m},
3.8-3.9 (2H,m), 4.36 (1H, d, T = 9.3 Hz), .77 (2H, d, J
= 8.6 Hz), 7.11 (24, 4, J = B.6 Hz), 7.18 (lH, s)

13C NMR (125 MHz, CD;OD): & 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 Calcd for Cp3HzeNOs LC-MS [M-H] 462; found 462.

Example 15
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5 A mixture of Example 3 Part B P-m-bromophenyl-C-
glucoside (100mg, 0.14 mmol), p-methylphenylboronic acid
(59mg, 0.43 mmol), NaC0z; (4émg, 0.43 mmol), and Pd(PPhj),
{(153mg, 0.13 mmol) in 3:1 PhMe/EtOH were stirred under Ar
at 80° for 15 hr. After removal of the volatiles using a

10 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.

B.

15

To a -78° stirred CH,Cl; solution (0.4 mL) of Part A
tetra-O-benzyl ether (65mg, 0.09 mmol) under Ar was added

20 0.37 mL of a 1M BCls in CH,Cl,. 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 agueous NaHCOs,
the suspension was extracted 2x with CHxCl;. The combined
organic layers were dried over MgSO, and concentrated.

25 The resulting residue, after purification by preparative
HPLC using a C;s reverse phasé 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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#f/& O ﬁl%%éé % 30 €5 (s 7.53-7.50 (m,
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3H), 7.39-3.37 (m, 2H), 7.23 (d, 9 Hz), X .
iH, 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 CjgHz;05 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 (CHj)a, 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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Table 1
Method LC/MS or MS
Example A R’ of (M + H)*
Example #
16 CHz 4-Me 1 345
17 CH; 4-0H 1 347
18 CH; 3-Me 2 345
19 CH» H 3 331
20 CH; 3-0OMe 3 361
21 CH; 4-CO;Me 3 389
22 CHz 3, 4- {OCH,0} 3 375
23 CH2 4-CF3 3 399
24 CH; 4-NHAc 3 388
25 CH; 4-50;Me 3 409
26 CHz 4-Ph 3 407
27 CH» 4-NHSO;Ph-4* -Me V 3 500
28 CH, 4-~-NHSO:Me 3 424
29 CH;z 4-COzH 3 375
30 CH; 4-Thiadiazecle 3 415
31 CH; 4-Tetrazole 3 399
32 CH:z 4-0CHzPh-4'-CN 1 462
33 CHa 4-QCHF; 1 397
34 CH; 4-iPr 3 373
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35 CH; 2-iPr 3 373
36 CH; 4-0-nPr 1 389
37 CH» 4-Tetrazole-2'-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-S0,BEt 1 423
43 CH; 4-S0,-nPr 1 437
44 CH, 4-S0,Ph 3 471
45 CH> 4-350Me 4 383
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) 2 4-Me 1 357 (M-H)}
51 {CHs) 3 H 1 376 (M+NH4)
52 (CHz) 3 4-Me 1 390 (M+NH4)
53 (CHz) 3 3-Me i 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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57 4-Me Scheme 364 (M+NH4)
58 4-Me SchZeme 380 (M+NH4)
___Ra
R = W,
Method | LC/MS or MS
Example | A R! R? - R? of M + H)"*
Example
#
59 CH; 2-Me H 4-Et 1 371 (M-H)
60 CH; 4-Me H 4-Et 8 371 (M-H)
61 CH, 4-Me H 4~50;Me 8 445 (M+Na)
62 CH; 4-Me H 4-0H 9 359 (M-H)
63 CH2 4-Me H 4-5(Q)Me 16 407 (M+H)
64 CHa 4-Me H 4-F 8 385 (M+NH4)
65 CH» 4-Me H 4-Cl 8 3717 (M—H]_
66 CHa 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 4-0OMe 1 406 (M+NH4)
69 CH; 4-F H 4-0OMe 1 396 (M+NH4)
70 CH; 4-Cl H 4-30Me 11 427 (M+H)
71 CHz 4-Cl H 4-50;Me 11 441 (M-H)
72 CH; | 4=C1 R | 4-0CHF, | O 148 (MeNAd)
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[ 73 CH; 4~Et H 4-OMe 8 406 (M+NH3)
74 CH; 4-iPr H 41-0Me 8 420 (M+NH4)
75 CHa 4-iPr H 4-SMe 10 417 (M=H)
76 CH, 4-iPr H 4-50;Me 10 439 (M-H)
77 CH; | 4,5-0CH,0 | H 4-Et 1 403 (M +H)
78 CH; 5-Me H 4-Et 1 350 (M+NH4)
79 CHa e 6-Me | 4-OMe 1 406 (M+NH4)
80 ST Ewme | H a-ET 8 355 (M+Na)

; Throughout this specification and the <¢laims which
~follow, unless the context requires otherwise, the word
E"comprise", and variations such as ‘comprises" and
?"comprising", will be understood to imply the inclusion of
%a stated integer or step or group of integers or steps but
inot the exclusion of any other integer or step or group of

‘integers or steps.
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What is Claimed:

1. A compound having the structure

wherein

R', R? and R* are independently hydrogen, OH, OR®,
alkyl, CFs;, OCHF;, OCF;, SR® or halogen, or two of R', R?
and R* together with the carbeons to which they are

attached can form an annelated five, six or seven

~ membered carbocycle or heteroéycle which may contain 1 to

4 hetercatoms in the ring'which are N, 0, S, SO, and/or
502;

R’ and R' are independently hydrogen, OH, OR®*, OAryl,
OCHaAryl, alkyl, cycloalkyl, CF3;, -~OCHF2z,
~OCFs, halogen, —-CN, -CO;R®®, -CO.H, COR®, ~CH (OH) R®®,
~CH(OR™)R®, -CONR®R®*, -NHCOR®®, -NHSO,R*, -NHSOAryl,
Aryl, -SR, -SOR%f, -SO;R>, -SO,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
S0,, or R® and ﬁ‘ 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, O, S, SO,
and/or S0;; .

R5, RSA' RSb’ RSc' de, R5°, RSf’ R5g’ R and R 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

form an annelated five, six or seven membered heterocycle
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which may contain 1 to 4 hetercatoms in the ring which
are N, 0, 8§, SO, and/or S0,

A is 0, S, NH, or (CHz), where n is 0 - 3, or a
pharmaceutically acceptable salt, stereoisomer, or
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!, Rz, and R** is OH
or OR®, then at least one of R', R?, and R* is CF;, OCF3,
or OCHF; and/or at least one of R® and R® is CFi;, -OCHF;,
1§ -OCFs, -CN, -CO,R®, CH(OR™)R®!, CH(OH)R®, COR®™, -NHCOR®®,
-NHSO,R%®, -NHSO,Aryl, Aryl, -SR®, -SOR*, -SO;R*® or
-S0,Aryl. '

2. The compound as defined in Claim 1 with the

15 proviso that where A is (CHj}n where n is 0,1,2, cr 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 CFj, OCF3, or
OCHF; and/or at least one of R® and R'is CF;, -OCHF2,
~OCF3, -CN, -CO;R®", CH(OR™)R®, -NHCOR®, -NHSOR™,

20 -NHSO,Aryl, Aryl, -SR*, -SOR%, -S50,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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5. The compound as defined in Claim 2 wherein A is
CH; or © or S.

6. The compound as defined in Claim.1l wherein A is
CH:; or O or S;

R', R* and R® are independently selected from H,
lower alkyl, halogen, OR®, or OCHF;, or twe of R!, R? and
R?*® are H and the other is lower alkyl, halogen, OR>®, or
OCHFz;

R® and R* are independently selected from lower
alkyl, OR®2, -OCHF;, -SR%, OH, COR®,

-3,4-(0-CH;-0)-, -COR®, -CH{OH)R®*, -CH(OR™R®™, CF;,

R**—C—NR—, -3SORf, -S0,R%, Aryl, -NHSO,Aryl, -NHSO,R*,
COzH, thiadizole, tetrazole, OCH;Aryl, -0OCF;, OAryl, or H.

7. The compound as defined in Claim 6 wherein A is
CHa; 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®, R%%Q0, -OCHF;, -OCF3; or -SR™.

8. The compound as defined in Claim 7 where A is
CHs; 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

- 105 -




" #$UR' ()*+,-./0123456789: ;

<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
" #$UR' ()*+,-./0123456789: ; '

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~

22 March 2004




I " #$%&' () *+,-./10123456789: ;<

22 March 2004

5 11. The compound as defined in Claim 1 having the
structure set out as follows:

OH OH
OH
where A is CH, and meta to the glucoside, R', R’ and R%2
10 are each H, and R® is as follows:
4-Me, 4-0OH, 3-Me, H, 3-OMe, 4-CO:Me, 3,4-(0CH;0), 4-CF3,
4-NHAc, 4-SO;Me, 4-Ph, 4-NHSO;Ph-4’-Me, 4-NHS0;Me, 4-CO:H,
4-Thiadiazole, 4-Tetrazole, 4-OCHPh-4’-CN, 4-OCHF:, 4-
isopropyl, 2-isopropyl, 4-O-n-propyl, 4-Tetrazole-2'-Me,
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4-Tetrazole-1’-Me, 4-OPh, 4-n-propyl, 4-n-butyl, 4-S0,Et,
4-50,-n-propyl, 4-SO;FPh or 4-50Me.

12. The compound as defined in Clam 1 having the

5 structure:

where A: RY:
Bond H
Bond 3-Me
Bond . 4-MeO
(CHz2) 2 H
(CHz) 2 4-Me
(CHz2) 3 H
(CHa) 3  4-Me
(CHz}3 3-Me
Bond (para liﬁk) H
CH; (ortho link} H
CH; (ortho link) 4~Et
Q ' 4-Me
S 4-Me .

10
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|»

CH,
CH,
CH,
CH;
CH,
CH,
CH,
CH,
CH,
CH,
CH,
CH;
CHz
CH;
CH,
CH,

CHz
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The compound as defined in Claim 1 having the

4~Me

4-iPr

4-iPr'

H

bs M I

fu o

4-5(0)Me
4-F
4-Cl
4-Me
H
4-0OMe
4-OMe
4-50Me
4-50;Me
4-0OCHF;
4-0OMe
4-0OMe

4-5Me
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CH, 4-ipr . H 4-50;Me
CH; 4,5-0CH»0 H 4-Et
CHz 5-Me H 4-Et
CH, 5-Me 6-Me 4-OMe
CHz 6~Me H 4-Et

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

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 ag 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/or
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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a sulfonyl urea, a glucosidase inhibitor, a PPAR ¥y

agonist, a PPAR a/y dual agonist, an aP? inhibitoer, a DP4
inhibiteor, an insulin sensitizer, a glucagon-like
peptide~]l (GLP-1l), insulin, a meglitinide, a PTP1B
inhibitor, a glycogen phosphorylase inhibitor, and/or a

glucos-6-phosphatase inhibitor.

19. The combination as defined in Claim 18 wherein
the antidiabetic agent 1s 1, 2, 3 or more of metformin,
glyburide, glimepiride, glipyride, giipizide,
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-
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 ratio
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 agonist, a
lipase inhibitor, a serotonin (and dopamine) reuptake
inhibitor, a thyroid receptor beta compound, and/or an

ancorectic agent.

22. The combination as defined in Claim 21 wherein
the anti-obesity agent is orlistat, ATL-962, AJ9677,
L750355, CP331648, sibutramine, topiramate, axokine,
dexamphetamine, phentermine, phenylpropanclamine, and/or

mazindol.

- 111 -




10

135

20

25

30

22 March 2004

23. The combination as defined in Claim 16 wherein
the lipid lowering agent is an MTP inhibitor, an HMG Coh
reductase inhibitor, a squalene synthetase inhibitor, a
fibric acid derivative, an upregqulator of LDL receptor
activity, a lipoxygenase inhibitor, or an ACAT inhibitor.

24. The combination as defined in Claim 23 wherein
the lipid lowering agent is pravastatin, lovastatin,
simvastatin, atorvastatin, cerivastatiﬁ; fluvastatin,
nisvastatin, visastatin, atavastatin, rosuvastatin,
fenofibrate, gemfibrozil, clofibrate, avasimibe, TS5-962,
MD-700, and/or LY295427.

25. The combination as defined in Claim 23 wherein
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. Use of " a compound as defined in Claim 1

in
preparation of a medicament for treating or delaying the
biSQtEESiSh orWEHEEEMZE“EISbetes, diabetic retinopathy,
diabetic ‘heuropathy, diabetic nephropathy, delayed wound
healing, insulin resistance, hyperglycemia,
hyperinsulinemia, elevated blood levels of fatty acids or
glycerol, hyperlipidemia, obesity, hypertriglyceridemia,
Syndrome X, diabetic complications, atherosclerosis or
hypertension, or for increasing high density lipoprotein
levels, in a wmawmalian species.

27. The use as defined in Claim 26 where the compound has

the structure
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28. Use 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 antihypertensive agent, an antiplatelet agent, an

‘E;epafa;§on qf_g medicament for treating type II diabetes

29, A compound having the structure

wherein

R', R? and R®™ are independently hydrogen, OH, OR®,
lower alkyl, CFi, OCHF,, OCF3, SR** or halegen, or two of
R', R? and R® together with the carbonms to which they are
attached can form an annelated five, six or seven
membered carbocycle or heterocycle which may contain 1 te
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4 heteroatoms in the ring which are N, 0, S, SO, and/or
50y

R’ and R' are independently hydrogen, OH, OR®?, OAryl,
OCHzAryl, lower alkyl, cycloalkyl, CFs, -OCHF,

-OCF3, halogen, -CN, -CO;R*®, -CO,H, -CONR®R®*, -NHCOR®C,
-NHSO:R®, -NHSO;Aryl, Aryl, ~-SR%, -SORf, -50,R%9,
-S0;Aryl, or a five, six or seven membered heterocycle
which may contain 1 to 4 heterocatoms in the ring which
are N, 0, S, 80, and/or SO;, or R’ and R® together with
the carbons to whﬁch 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, O, S, SO, and/or B50y;

R5, RSa’ R5h, R5°, RSd' RSe’ RSf’ R and R are
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
1 to 4 hetercatoms in the ring which are N, 0, 3, SO,
and/or SO,

A is O, S, NH, or (CHz), where n is 0 - 3, or a
pharmaceutically acceptable salt thereof, all
steroisomers thereof, and a prodrug ester thereof with
the proviso that where A is (CH;), 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 cne of R® and R'is CF;, -OCHF;, -
OCF3, -CN, -CO.R®, CH(OR®')R®®, CH(OH)R®, COR®®, -NHCOR®®, -
NHSO,R%, -NHSO,Aryl, Aryl, -SR>, -SOR®, -S0,R*, -S0;Aryl
or halogen; '

or a compound of the structure
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wherein
1

R, R? and R** are independently hydrogen, OH, OR®,

5 lower alkyl, CF;, OCHF;, OCF3;, SR’ or halogen, or two of
Rl, 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 heterocatoms in the ring which are N, 0, S, S0,

10 and/or S0:;

R’ and R' are independently hydrogen, OH, OR®*, OAryl,
OCHzAryl, lower alkyl, cycloalkyl, CFs;, -OCHF:,
~OCF3;, halogen, -CN, -CO,R®®, -CO,H, -CONR°R®*, -NHCOR®®,
~NHSO,R%, -NHSO,Aryl, Aryl, -SR%®, -SOR*®, -SO;R%,

IS5 -SO,Aryl, or a five, six or seven membered heterocycle
which may contain 1 to 4 heteroatoms in the ring which
are N, 0, S, SO, and/or 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

20 which may contain 1 to 4 heteroatoms in the ring which
are N, 0, 8, SO, and/or S50:;

R®, R®, R, R, R%, R®, R, R* and R* are
independently lower alkyl:
R® and R® are independently hydrogen, alkyl,aryl,

25 alkylaryl, cycloalkyl, or R® and R®*® together with the
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nitregen to which they are attached form an annelated
five, six or seven membered heterocycle which may contain
1 to 4 hetercatoms in the ring which are N, 0, S, SO,
and/ox SO0,

A is O, S, NH, or (CH;), where n is 0 -~ 3, or a
pharmaceutically acceptable salt thereof, all

steroisomers thereof, and a prodrug ester thereof.

g )
130, A compound having the structure

3
i

£t

Br

31. A compound ag defined in Claim 1, substantially as

‘hereinbefore described with reference to the examples.
§




