*167167* 08 April 2005 C- ARYL GLUCOSI DE SG.T2 | NHI Bl TORS AND METHOD Fi el d
of the Invention 5 The present invention relates to Caryl glucosides
whi ch are inhi bi mmmummmmul’um dependent glucose transporters found in the
i ntestine and Ki | and to a method for treating diabetes,
especially type Il diedetes, as well as hyperglycem a, hyperinsulinem a,
10 obesity, hypertriglyceridema, Syndrone X, diabetic conplicatiaons,
at heroscl erosis and rel ated di seases, enploying such C ar 8©H>rd&9§)i5des
al one or in conbination wth one, two or nore other type antidi abetic
agent and/or one, two or nore other type therapeutic agents 15 such as
hypol i pi dermi ¢ agents. BadRYELoGEICASDEhSSITY @nkiimiToABPLGXiMERLES) Y 100 nillion
peopl e worl dwi de suffer 20 fromtype Il diabetes (NTDDV), Which is
characterized by hyperglycem a due to excessive hepatic glucose production
and peripheral insulin resistanc&ietlecf ddte daverdohor which are as yet
unknown. Hypergl yceni dhe spreseat diiwteion heldtle a@icQh i sk tasieLs for the
devel opnent of digaheti ¢, 25 n%qgm_kj)gsat ifons .and is éi kel ¥ to contribute
directly to the inpairnent of IasulGn 8dtyhdeBAndeitn 9t iFasdvanced NI DDM
Nor nal i zati on of PiaSRArEgLfcSsund nin\ItBEM pedsiténe sandvatibinebe spresli ct ed to
i mprove insulin aoid @b, aamgtion r&f fig@beile ﬁ%é@%@?,g%%eg{alqgaw 1 G

glu

t
. : 0 8 A I
conplications. An,30 inhibitor of the sodium dependent ICOse 5 ansporter
SGLT2 in the ki dn%lyaoov%ﬁFd %Sewsigeﬁ SYPEEILYGPMLA. (P rhpF HeINeRARi on of

pl asma gl ucos¥ | eRkgsityanygeathapkydeodyemia, Syndrome X, diabetic

complications, atherosclerosis and related diseases,

employing such C-aryl glucosides alone or in combination
with one, two or more other type antidiabetic égent
and/or one, two or more other type therapeutic agents

15 such as hypolipidemic agents. .

Background of the Invention

Approximately 100 million people worldwide suffer
20 from type II diabetes (NIDDM), which is characterized by
hyperglycemia due to excessive hepatic glucose production
and peripheral insulin resistance, the root causes for
which are as yet unknown. Hyperglycemia is considered to
be the major risk factor for the development of diabetic
25 complications, and is likely to contribute directly to'
the impairment of insulin secretion seen in advanced
NIDDM. Normalization of plasma glucose in NIDDM patients
would be predicted to improve insulin action, and to
offset the development of diabetic complications. An
30 inhibitor of the sodium-dependent glucose transporter
SGLT2 in the kidney would be expected to aid in the
normalization of plasma glucose levels, and perhaps body
weight, by enhancing glucose excretion.
The development of novel, safe, and orally active
35 antidiabetic agents is also desired in order to
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wei ght, by enhancing gl ucose excretion. The devel opnent of novel, safe, and
orally active 35 antidiabetic agents is also desired in order to - 1
*@00002* 08 April 2005 . conplenment existing therapies, including the

sul fonyl ureas, thiazolidinediones, metformn, and insulin, and to avoid
the potential side effects associated with the use of these other agents.
5 Hyperglycema is a hallmrk of type Il diabetes (N DDM; consistent
control of plasma glucose levels in diabetes can offset th@ﬁlé"\ﬂéaO@@nent of
di abetic conpli nd b eta cell failure seen in advanced disease.

Pl asma gl ucose i E%r#ol%%%f’? =49 ﬁ@?e&hefrr?ptlﬁér 1igckpding tha t he gl onerul us and
actively reabsor B‘ébfanyltlh@as.prtd)\xamlldumbuhenes$Gué'2fc§%l@Hﬁar§n& o be the major
transporter responsiling s0d dd@vb cOs this site. The
SGLT specific i an?gct Qr ?hl ori z n?%?é ?82%“93% f’a‘fe&a%ﬁﬁ'f%gs inhibit this
reupt ake process in 15 8fabeti & Fo%l%%t%f &hﬂsﬁ@gbermlnttsng i n. normal i zati on
of plasma gl éicose | éi\vebsglmcqnnarms|anglagllidSﬂs%fex%@tﬂloglag@ttegout

hypogl yceni ¢ si dengiovgét no treat ment of Zucker

di abetic rats w ?h arrﬁséo%ﬁ%gng %5%(’:%1 OPb"g@ﬁm‘?e?)]dWéa tovslspivve insulin
response to 20 gPiAREtes, cammidseti thaildevesepreinti v tdiabantc del ay the onset
of nephropat hy andnmauaopmmnbaa@s&emnrm&e ¥ N pnogdist egt abl e

pat hol ogy in thedk#%g%y pp Iectr yte 1nb fance in ? sna. Sel ective
i nhi bition of in dia e B‘é?ﬁeerhssnﬂﬂiﬂldlyb%‘%éétbféi the normal i ze

kidney in the glomerulus and actively reabsorbed in the
proximal tubule. SGLT2 appears to be the major

transporter responsible for the reuptake of glucose at

this site. The SGLT specific inhibitor phlorizin or

. closely related analogs inhibit this reuptake process in

15 diabetic rodents and dogs resulting in normalization of
plasma glucose levels by promoting glucose excretion
without hypoglycemic side effects. Long term (6 month)
treatment of Zucker diabetic rats with an SGLTZ2 inhibitor
has been reported to improve insulin response to

20

glycemia, improve insulin sensitivity, and delay the
onset of nephropathy and neuropathy in these animals,
with no detectable pathology in the kidney and no
electrolyte imbalance in plasma. Selective inhibition of
SGLTZ2 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 ﬁubule, and SGLT2 is likely
to be the major transporter responsible for this
reuptake. SGLT2 is a 672 amino acid protein containing
14 membrane-spanning segments that is predominantly
expressed in the early S1 segment of the renal proximal

35 tubules. The substrate specificity, sodium dependence,
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25 plasma gl ucose by enhancing the excretion of glucose-in the urine,
thereby inproving insulin sensitivity, and delaying the devel opnent of
di abetic conplications. N nety percent of glucose reuptake in the kidney
occurs in the epithelial cells of the early Si segnent of 30 the renal
cortical proximal tubule, and SGT2 is likely to be the major transporter
responsible for this reuptake. SGT2 is a 672 amno acid pro})\el n
contai ning 14 menbrane-spanni ng segnents that is predom ndft 9”|%gpp§ressed
inthe early Sl s the re roxi mal 35 tubules. The substrate
specificity, sodium ggEegl Ziéan %g%ﬁﬁﬁgl aDPOWNSAREEItor At AdNei on of SGLT2
are consistent w E?PHeﬁéliﬁ cfethe elsighf chpechtghleapardihyey,) @Waakhinity,

sodi um dependentdggasaese m@@ggoﬁ: racterized in  human
cortical kidney proximal t é (Lj{n'? ﬂsPQﬁ?%# 8#%% 'ﬁgﬁ' g RSPPELESH Y udi es
inplicate SALT2 as the® ?‘e hﬁ‘?ﬁy N&Qf‘gl“ﬁ]cdéléué%ﬁ r afspaidigionn the Si
segment of the proxiidatepidiibe, ssidies vinpl iaiteysellz ba-gependent gl ucose
transport activi tol}/ coded in ,nRNA fromrat kidney cortex is. inhibited by
an antisense 10 *Teg%ﬁ‘ae?%fotbﬁadé%wef COtFan IR t SGLIFR th&G IT S elgment

candi date gene foof SIM@Epf@EmlOf:uifnﬂl’E lisahcg! HGRSHI] P a1 Ng%%tehgen
abnormality in V\hggﬁjbors%ngl_d@ sgctrlqla sor I's inpalred to varying

tio
degrees. None of fhesé syn fnvesti §§ wif b“d%ﬁN@ FEQR t%3tt he SGLT2
| ocus on chr onpsokEirey EBrt%\kévémhlhtltt@dsbudaresnoisdrnsghI y honol ogous rodent

SGLTs strongl Y0i npligauel SR aﬁeémcﬂ%oeai a2 Sodicedy dependent

transporter of gly d Suggest t hat Iucosurl a_l ocus that has been
mapped encodes an %@%‘%Q ﬁggfjﬁr “?ehﬁPEf“Fl 3R 5AITIINER Y iBe Br edi ct ed
to genetic abnormallty 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 S3 segment of the renal proximal tubule. Despite
their sequence similarities, human SGLT1 and SGLT2 are
biochemically distinguishable. For SGLT1, the molar

. ratio of Na' ﬁo glucose transported is 2:1, whereas for
SGLT2, the ratio is 1:1. The Ky for Na’ is 32 and 250-
3Q 300 mM for SGLT1 and SGLT2, respectively. Kpm 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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20 reduce plasma glucose | evels via enhanced glucose excretion in diabetic
patients. SG.T1, another Na-dependent gl ucose cotransporter that is 60%
identical to SGLT2 at the amno acid level, is expressed in the snall
intestine and in the nore 25 distal S3 segnent of the renal proximnal

tubule. Despite their sequence simlarities, human SGT1l and SG.T2 are

bi ochem cal |y di stingui shable. For SGT1, the nolar ratio of Na+ to

gl ucose transported is 2:1, whereas for SGE.T2, the ratio iG8 Apdl.200% Km

for Na+ is 32 andHe@e30 &0 M £ nd SEA. T2, respectively. Km
val ues for uptake, of; gl ucose andP{%sggrr\g%E%e “abofy zlé’bltgeglf (FUBSEr&tal og
a- met hyl - D- gl ucoptRENdSFHEICANRF SHe2Lsi FRFrast gpl8GoFe, wmibhSEETR, i.e. 0.8
and 1.6 nM (gl ucos#stgate Ofok &(UTL.dniynM (AM5 for SA.T1 and SGE.T2
transporters, respectipuh¥Yistrasiold L2005 _However, the two
transporters dp v$ry i n %%Tesitrragﬁggtorfgg’éaogbzel&’fFc?‘i"icéglf:oi'“@t?gé‘?% ofuch as
gal act ose, whith T&Ta2sinsinaPEoTistedSeETat orfl gondeht ninsviwed ibgn of
phlorizin, a specpfamotiingi Pidcdise0txdreeGhd, apc_;vje\ﬁg?,fagq:%' d%% Qggof of

0

' werin astrng and fed

concept in vivo o] ng gl.ucose excretion, 18] .
pl asma gl ucose, g%ﬁsg{aoﬁg%n%'gﬁnﬁo%ré’mﬁﬁw ZHe8 e Witifdaet iy pothgwseni c

side effects in skXRagdyceanbbheatide ebilants inpsslesadndhdbat@Bers@nine di abetes

model . No adver semddd18f bREt $h QRePLASIR h@E‘b&aerag§gél regal _function or renal
nor phol ogy hayg bg.ﬁp (%bserved as a consequence 0 phl ori 1T *Feat nent for
as long as two weeks S Pn°m RfSFRoRON R LAPERISPaeki funstionher radekr se
effects have beerm@irderived ivdwenbphh oskiszirled SaAdTtohSdRede tex nor nal

phlorizin treatment for as long as two weeks. In
addition, no hypoglycemic or other adverse effects have
been observed when phlorizin is administered to normal

15  animals, despite the presence of glycosuria.
Administration of an inhibitor of renal SGLTs for a 6-
month period (Tanabe Seiyaku) was reported to improve
fasting and fed plasma glucose, improve insulin secretion
and utilization in obese NIDDM rat models, and offset the

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

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

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

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

"35 and dehydration. The biochemical differences between
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15 animals, despite the presence of glycosuria. Admnistration of an
inhibitor of renal SA.Ts for a 6- nonth period (Tanabe Seiyaku) was
reported to inprove fasting and fed plasma gl ucose, inprove insulin
secretion and utilization in obese NIDDM rat nodels, and offset the 20
devel opment of nephropat hy and neuropathy in the absence of hypoglycemc
or renal side effects. Phlorizin itself is unattractive as an oral drug
since it is a nonspecific SGLT1/SG.T2 inhibitor that is hy&APHZE95i n t he
gut to its aglyc hl i whi ch i.s 25 a potent i nhibitor of
facilitated gl ucgg'sl,’ﬁ”?r%l'(r‘)\ésgsg’:" 1o titadtr afttheankeBres off stqdencel itative

gl ucose transpordigiesse@asbsrwien urtdesi nabbe dirncenzuehcirybikors woul d

be predicted to exaGRtPd &b PASHAl Asulin resistance as well as
pronot e hypogl ycem a | CNS. 30 Inhibition of SGT1 could al so have

in the CNS, '
serious adverse consggﬁe‘?ﬁ?@%laé FLygasugée renddonss tite bendidiibas yirsyndr one
gl ucose/ gal act bsevtnahabsorqinad GidMse ibaibicth, MHALLRARS ¢l sphE SALTL

cotransporter resg tohByi ir cose. .uptake in the intestine, and
life-threatening dj arrhea 3 Sﬁg %léhyodraé: f3n. 2" PheoMadc hefididiiadi £ f er ences

between 08 Apri| PHHPSSUSHR PAtARHLS@PPEarato wievielas noreatlibgs emvef sequence

di vergence bet weemodraenpledrla0wihiossd danei ] Cald QP t5CeL§fid VR SA T2
i nhi bitors. The f CJIJ gL g&{(&gg;ria syndrones are conéi trons in 5 which

intestinal glucose transpor YRR 3t FARREFYPRCe Gf GRALF disAsdend ami no
aci ds, are nof%mldesrife| senetigeycasite hipht (O3 1appeailyp rerekops

normal |y, have n@Iytseptasiat edl UCPSE ﬂa%gglﬁymﬁgﬂs aeqqggﬁttf)n S4iLgr no
maj or heal th deflgét.s s & Sonseguence of therr disorder, ,
tients Include golyphagla, polyuria and polydipsia, and

the kidneys appear to be normal in structure and
function. Thus, from the evidence available thus far,

15 defects in renal reuptake of glucose appear to have
minimal long term negative consequences in otherwise
normal individuals.

The following references disclose O-aryl glucosides
SGLT2 inhibitors for treating diabetes.
20

EP 598359A1 (also JP 035988) (Tanabe

Seiyaku)discloses compounds of the following structure A
A

. /R‘
ort \}
=X R' = H, acyl,
R' RlaH,Me

% R4, R* can be a varlety of substituents

0

0
R'0

ROV “Ior*

OR!

25 EP 0850948A1 discloses structureé of the following
genus B



10 despite sonetinmes quite high (110-114 g/daily) levels of glucose
excreted. The mgjor synptons evident in these patients include polyphagia,
pol yuria and pol ydi psia, and the kidneys appear to be normal in structure
and function. Thus, fromthe evidence available thus far, 15 defects in
renal reuptake of glucose appear to have mninmal |ong termnegative
consequences in otherwi se normal individuals. The follow ng references

di scl ose 0-aryl glucosides SGE.T2 inhibitors for treating diSaApile0520 EP
598359A1 (al so JP 035988) (Tanabe Seiyaku)di scl oses compounds of the

follow ng structuBe A AR4 If/, , zz R ~ H acyl, ' RR"HM R4, R4
can be a variety of substituents RQ RIO" (''/ORl ORS 25 EP 085094BAl
di scl oses structures of theogzoll ¢Ny genus B 5 08 April 2005 B R = H,

aryl, COQ QAl kyt) R10 R' = H, acyl, CO(OAlkyl)

R = H, ally!
o R = H or Me
o. »°
R'O
R:;Q:/oa‘
OR*

JP 09188625A expands upon structure B to include

5 examples of B where R’ is H and where the 5 membered ring
is saturated as well as the counterparts of
benzothiophenes (0 = ) and-indgnes (0O = CHy).

R! = H, acyl, CO(OAIkyl) -
R? = H, altyl
R?= H or Me
R'0
R'OY Y “oR!
OR!

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

R! = H, acylaryl, CO(OAryl)
Ri=mH
o)’ °
R'0
HOV N “ou
15 OH

JP 09124684 discloses derivatives of structure B



Rz = H allyl R3 Hor Me JP 09188625A expands upon structure B to include 5
exanpl es of B where R3 is H and where the 5 nenbered ring 1is saturated as
wel | as the counterparts of benzothi ophenes (0 = S) and i ndenes (0 = CHs).
x R =H acyl, COOQAIky9 R2 - H allyl R3 - Hor M 10 JP 09124685A
expands upon structure B for R3 = Hto include derivatives of nono

acyl ated C6 hydroxyl where the acyl group is a substituted benzoic or
pyridyl carboxylic acid or a urethane generated fromthe cd8apHdidong
phenol. 0 R = H acylaryl, CIXC¥Vy1$ RZ=H 15 OH JP 09124684 di scl oses
derivatives of structure B 6 08 Aprtiy, 2005 R1, R2 = H, al kyl, al koxy, aryl
or together oxo OH EP 77 ‘ »/oieazdﬁrivatives of structure B 0 R
a alkanoyl if R a HR2 I k f bonyl "I f PR 3ikoRy, aryl or together oxo

EP 773226-A1 discloses derivatives of structure B
’ 0

o (1
R' = alkanoyl if R? = H
R? = alkoxycarbony! if R! =H

o
Q
R%0 °
HoW “/oR?
OH‘
5
JP 08027006-A discloses derivatives of structure A

where various combinations of the glucose hydroxyl are

acylated and appears to be similar to EP 598359A1
10 EP 684254-Al 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
IS (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.



OH JP 08027006- A di scl oses derivatives of structure A where various
conbi nations of the glucose hydroxyl are acylated and appears to be
simlar to EP 598359A1 10 EP 684254- Al appears to enconpass derivatives of
structure B disclosed in JP 09188625A. O her disclosures and publications
whi ch disclose SGT2 inhibitors include the followng: K  Tsujihara et al,
Chem Pharm Bull. 44, 1174-1180 15 (1996) M Hongu et al, Chem Pharm
Bul I . 46, 22-33 (1998) M Hongu et al, Chem Pharm Bull. 08April=4951555
(1998) A ku et al, %(a%et es,_ 48, 1794-1800 (1999) 20 JP 10245391
( Dai ni ppon) di scl oses /3LpYLdisedoges wpeghye exfi thagerustfioy treat nent
of di abetes. These a& 0- gl ucosi des of hydroxyl ated coumarins. - 7 08
April 2005 WD 98 697, di scl oses conpounds of the structure (R2)k (R)m5
(ORn Were Ar i udfddm anong ot hers, diphenyl net hane, di phenyl et hane,
(R2)k , Aryl A subs rRs)gf conmpounds di scl osed in WO 98/ 31697 conpounds of
the followi ng structures. phenyl, biphenyl, and di phenyl ether,

Where Ar includes, among others, phenyl, biphenyl,

diphenylmethane, diphenylethane, and diphenylether, and

1 N . :

5 R is a glycoside, R? is H, OH, amino, halogen, carboxy,
alkyl, cycloalkyl, or carboxamido, and R® is hydrogen,
alkyl, or acyl, and k, m, and n are independently 1 - 4.
A subse; of compounds disclosed in WO 98/31697 contains
compounds of the following structures

RAy A
A A Is O or (CH,), where x = 0-3
RYis hydrogen, alkyl or acyl group where n is 14
R? s hydrogen, alkyl, OH, NH,, halogen, CO,H or
carboximide where k is 14
10

which are disclosed for use in the treatment or
prevention of inflammatory diseases, autoimmune diseases,
infections, cancer, and cancer metastasis, reperfusion
disorders, thrombosis, ulcer, wounds, osteoporosis,

.15 diabetes mellitus and atherosclerosis, among others.

Description of the Invention
In accordance with the present invention, C-aryl

glucoside compounds are provided which have’ the structure
20 I




and Rl is a glycoside, R2 is H OH amno, halogen, carboxy, alkyl,

cycl oal kyl , or carboxam do, and R3 is hydrogen, alkyl, or acyl, and k, m
and n are independently 1 - 4. HO A contains AIl. OO (CH2),r where x s
0-3 R 3 I. hydrogen, alkyl or acyl group where nls 1-4 R2 Is hydrogen,

al kyl, OH, NH2, hal ogen, CO2H or carboxi m de where k Is 14 HO\" ("'/CH
10 OH which are disclosed for use in the treatnment or prevention of

i nfl ammat ory di seases, autoi mmune di seases, infections, cdicapril200$ cancer
net ast asi s, reper»}c tési on disorders, thronbosis, ulcer, wounds,

ost eoporosis, 15 §°2B&Fes nellitus and at heroscl er osi s, anong ot hers.

Description of the |nRenkf aimdl R?age@r HRREENIAN yt Rga Ry eaenby | gyention,

C-aryl gl ucoside rpounds p i ded.,whi ch have the stru’ctpr'e 201 R\
HO' - R2 Ra HO\//ac’J(ii%g gp’oso%ﬁi'l B‘g%USS&ﬂe?’éi*}?lomn. RZX &rel He& amd
| ndependent |y hydﬁ@b@n,téﬁﬁtK§25Hith 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, o, S, SO,
and/or SO;;

3 4 .
R" and R are independently hydrogen, OH, OR%, OAryl,
10

OCH:Aryl, alkyl, cycloalkyl, CF;, -OCHF,;, -OCFj, halogen,
-CN, -CO.R®, -CO,H, -COR®™, -CH(OH)R®S, -CH(ORS") R®¢,
-CONR®R®*, -NHCOR®®, -NHSO,R®®, -NHSO,Aryl, Aryl, -SR,

. -SOR®f, -S0;R%9, -SO,Aryl, or a five, six or seven membered
heterocycle which may contain 1 to 4 heteroatoms in the
15 ring which are N, 0, S, SO, and/or SO;, or R*® and R

together with the carbons to which they are attached form
an annelated five, six or seven membered carbocycle or
heterocycle which may contain 1 to 4 heteroatoms in the
ring which are N, 0, S, SO, and/or SO;;

20 RS, R%, R%®, R%, R%, RS*, R%!, R%, 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

25 form an annelated five, six or séven membered heterocycle

which may contain 1 to 4 heterocatoms in the ring which
are N, O, S, SO, and/or SO,

A is O, S, NH, or (CHi)a where n is 0 - 3, and a
pharmaceutically acceptable salt thereof, all

30 stereoisomers thereof, and all prodrug esters thereof.

' _ The compounds of formula I of the invention as
defined above also include the proviso that where A is
(CH2)q 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!Y, R?, and R¥'is CF;, OCF;, or OCHF; and/or at least one
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al kyl, CF3r OCHF2, OCF3, SRS or halogen, or two of R, R2 and R 2a
together with the carbons to which they are 5 attached can form an

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 SQO2;
R3 and R4 are independently hydrogen, OR ORSa, OAryl, 10 OCH2Aryl, al kyl,
cycloal kyl, CF3, -OCHF2, -OCF3, halogen, -CN, -CO2RSb, -CQ2H, -COR66, -CH
(OH) Réc, -CH (ORSh)R6d, - CONR6R6a, 1pNHCORS , - NHSCR2R5d, -OHSmdAGOS, Aryl,
-SRSe, -SOR5 , -SM2R59, -S02Aryl, or a five, six or seven nenbered

het erocycl e whi ghys ntain.1 to 4 heteroatons in the 15 ring which are
N, 0, S, SO a%glrkgpw ot C%s'anacm, r8§E1.h€H (kT hr¥hecicahass t o which
they are at t ackRRI"F oram, aﬂ%ﬂﬁh;el-atpmbgﬁ#,ve_,wg'b{ﬂs@r -%ﬁ‘éﬁ%{}ﬁ_”bﬁre car bocycl e
or heterocycl egywi cjs)sgay c_gghgiqn 1 to 4 hetetoatons rfithé “FYhg which are
N, 0, S, SO, and/or : 120 OR5aSOR . R5c, R 5d , R5*, Of, RSq, RSh
and R5' are indeperfdéhefryedidoppouRas Bbagofiila ROas alutiRE

: Sve
i ndependentdy ivslieegebhe @yl el kylaryl cycl oa?ky', or R6 and R’
t oget her with 6hlg nitro e‘ﬁé to S\A’ohi%éékt ﬁ%/r%/rpé ’ét t‘géﬁed“’tﬁ‘*f 8r&Fan annel at ed
sev

five, six or r‘?:m@ﬁb r¥ FhédePocpntieat isash tay comtai?, 1gt0 42
het er oat ons | mrAR risnGHWOE COR® , altBell a0, 163 5tS50ha 208/ AT §OZ A8 0 S NH
' h ’ { n ! ! !
or (CH2)" vvherags te,S Qg 3 aé%a gharnaceuucgl ng(:c t 3BFeRSal t
thereof, all 30 stéfeoroondf tHear 8RR/ R Rf HeRsprenk wf Bitaers Rf Her eof . The
conpounds of ffmut@CHE:0f -0BRy, i RENNt +ODLRES, CH(OR™)R%, -NHCOR'S,
10 -NHSO.R™, -NHSO,Aryl, Aryl, ~SR®, -SOR%, -sQ,R%Y, ~S0zAryl
or halogen.
The compounds of formula I possess activity as
inhibitors of the sodium dependent glucose transporters
found in the intestine and kidney of mammals and are
useful in the treatment of diabetes and the micro- and
macrovascular complications of diabetes such as
retinopathy, neuropathy, ngph;opathy, and wound healing.
The present invention provides for compounds of

15

formula I, plarmaceutical compositions employing such
20  compounds and for methods 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 for treating or delaying
the progression or onset of diabetes, especially type I

25 and type II diabetes, including complications of
diabetes, including retinopathy,. nieuropathy, nephropathy
and delayed wound healing, and related diseases such as
insulin resistance (impaired giu,cose homeostasis),

. hyperglycemia, hyperinsulinemia, elevated blood levels of

fatty acids or glycerol, obesity, hyperlipidert{id
including hypertriglyceridemia, Syndrome X,

atherosclerosis and hypertension, and for increasing high

density lipoprotein . levels, in a mammalian species,

preferably in a human patient.




defined above al so include the proviso that where Ais (CH2)" where nis
0, 1, 2, or 3 or Ais 0, and at least one of Rl, R2, and Rea is OH or OR5,
then at |east one of 35 R, R2, and Rea , is CF3, OCF3, or OCHF2 and/or at
| east one - 9 10 08 April 2005 of R3 and R4 is CF 3, -OCHF2, -CCE 3, CH
(ORsh) Réd, CH (OH) R6-:, CORED, -CN, -CO2 Sb, -NHCOR5c, -NHSO2RSd,
-NHSQZAryl, Aryl, -SR5% -SORS=, -'SOzR'J or -SQ2Aryl. Preferred conpounds
of formula | as defined above 5 include the proviso that W8eAprilR00s
(CH2),, where nis 0, 1, 2, or 3 or Al'ls 0, and at |east one of Rl, R2,
Rea, R3 and R4 is OH or OR5, then at |east one of Rl, R2, and Rea is CF3,
OCF3r or OCHF2 and/or at least one of R3 and R4 is CF3, -OCHF2, -COCF3r
-CN, -C02R51', Oi) -NHCORS' , 10 - NHSOZRsd, - NHSQ2Aryl, Aryl, _SRSe,
__Sinf, -S02R59, S A‘rg??‘d“oro ‘hal’-ﬁg@ﬁ: ff’he”éowprkum'ds of= 0 Mihds 1 jpESSESS
activity as inbhéid despsdviha sedi m.depppdent gl ugg@q trapsporters found

in the intestin and k| dne of manals-and” are useful”  n*t; 1"’c‘ré\§trrent

of di abetes andje'!f rP‘(&l“’%nd’"IF'rB‘é'F"c’ﬁf/“a%‘cu;-ll'“stirldeeltrpi4cca1qeﬁnms afn diabet es

such as retinopat hy:aanemg afpat hymppgmirlgggtgy dl%lgd g\QurL Ielgllllcprge The
present inventig r&rom,dg for cOo unds of - —for rrui: -pharmace LK al

conposi tions enproying. stuch- Y265 i dgsahd %Fnﬁéﬁ’}ﬂi@é%fawngvsuch
conpounds. in aﬂ’@l’?iﬁa@her?Wl@@OOidaﬁ@@WEﬁﬂ/bheapﬁ%ﬁﬁtplﬁgr}{lenta Q. ;there is
provi ded use ofpge Qyﬁldof)f sfddcture T reparation of 2 edi-Canent
for. treating or—detayin 't he Progh m§§roﬁ°5r FEd90F YHE abbt &mbesspeci al | y
type I n a mamma

The condttzons, diseases, and maladies collectivery

10 referred to as “Syndrome X” {also known as Metaholic

Syndrome) are detailed in Johannsson J. Clin. Endocrinol.
Metab., 82, 727-34- (1997).
The term “other type of therapeutic agents” as

employed 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/or one

Or more lipié-lowering agents (including anti-

atherosclerosis agents).

20 In the above method of the invention, the compound

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

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

Preferred are compounds of formula IA
Ia




25 and type |1 diabetes, including conplications of diabetes, including
reti nopat hy,. neuropathy, nephropathy and del ayed wound heal i ng,
rel at ed di seases such as insulin resistance (inpaired gl ucose

honeost asi s), hyperglycem a, hyperinsulinema, elevated bl ood | evel s of
fatty acids or glycerol, obesity, hyperlipidema including

hypertrigl yceridem a, Syndrone X

and

at her oscl erosi s and hypertension,

and

for increasing high density lipoprotein levels, in a manmdl8 April2088i es,
preferably in a human patient. 11 It H2e t g n , an anti hypertensive agent
| , p aeer_agent, anti -atherosclerotic agent and/or a

an anti

hypol i pi dem ¢ agent

di abet es

t

in a mmal .

10

15

20

25

wherein A is CH; or O or S and is linked meta to the
glucoside;

R', R* and R* are independently selected from H,
lower alkyl, halogen, OR®, or OCHF; or two of R', R? and
R*™ are H and the other is lower alkyl, halogen, OR? or
OCHF3:

R' and R' are independently selected from lower
alkyl, OR™, -OCHF;, -SR®, OH, -CO,R®™, -3,4-(OCH;0)~-,

|
~COR®™, ~CH(OH)R®®, -CH(OR™)R%™, CFj, R*°—=C—Ni—, -SQR%!,
-SO;R*, aryl, -NHSO,Aryl, -NHSO,R, COOH, thiadiazole,
tetrazole, -OCHAryl, ~-OCFs, OAryl, or H.

More preferred are compounds of formula I where A isg
CHz H

R!' is hydrogen, halogen or lewer alkyl;

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
structure IB
1B

R

R'SZ:S
CHy
HO

HOY N om
OH
where R!' is hydrogen, halogen or lower alkyl and R' is
lower alkyl, R¥0, -OCHF;, or -SR*. It is preferred that
R! be linked para to the glucoside bond and the R

substituent be linked at the para position.

In another embodiment of the invention there

‘provided a compound having the structure

I n preparation of a nmedicanent for treating type |

30



The conditions, diseases, and nal adies collectiveiy 10 referred to as
"Syndronme X' (also known as Metabolic Syndrone) are detailed in Johannsson
J. din. Endocrinol. Metab., 82, 727-34-(1997). The term "ot her type of

t herapeutic agents” as enployed herein refers to one or nore antidiabetic
agents 15 (other than SG.T2 inhibitors of formula I), one or nore
anti-obesity agents, anti-hypertensive agents, anti- platelet agents,
anti-atherosclerotic agents and/or one or nore |ipid-|owerd8AQpr

(including anti- atherosclerosis agents). 20 In the above nethod of the

i nvention, the conpound of structur&2A of the invention will be enpl oyed
ina weight ratio to the one, two or nore antidiabetic agent and/or one,
two or nore other type therapeutic agent (depending upon its node of
operation) within the range 25 fromabout 0.01;1 to about 300:1, preferably
fromabout 0,1:1 to about 10:1. Preferred are conmpounds of fornula A 1A
08 April 2005 :n addition,, in agcordance wg the there is provided use
of a conmpound of structure- T_gfdaes in conbrAaton t h anot her
antidiabetic age t ",+ for tyeating|the conplicatjions of diabetes, an
anti-obesity 08 April 2005 12}whereifn Ais [CHZ or{i0 or S and is |linked neta
to the glucoside; Rl, Rgrand R el D y selected fromH




| ower al kyl, hal ogen, OR5, or OCHFZ or two of RI, Rz and S R=" are H and
the other is lower alkyl, halogen, OR5 or OCHF2; R3 and R4 are

i ndependently selected fromlower alkyl, ORS, -OCHF2, -SRSB, OR, -CQOZRSb,
-3, 4- (CCHzO) -, 0O -COR6b, -CH (OH) R63, -CH (OR') Red, CF3, Rsa...,.C-
4f1- , -SOR5 , 10 -S02R5q, aryl, -NHSQ2Aryl, -NHSO02RSd, COON, thi adi azol e,
tetrazole, -OCHzAryl, -OCF3, OQAryl, or H Mre preferred are conpounds of
formula | where Ais CHZ; R is hydrogen, hal ogen or |ower Q8 Aptil:20065 R2
and Rea are each H R3is H R6 is lower alkyl, -COR6b, -CHOH)R , -CH
(ORSh) R6d, R540, - OCHF2, ReEdE®dyPessHptionbef theefevsradoar e conpounds of
formula | of the 20 TheucémpernkB 6B MW T ioE" ; here Rl is

hydr ogen, hal ogen, Ay, Irgﬁ,e%s %{% agd R4 iz I_oovﬁeé%'l Jknaén\égg (S,an-)&f:HFZ, or
-Si. Sit is prefeired tha b2 Tidelipang reaehengsakersisdendond and
the RS substituehtSTEPrinkdthegeof hehdmia pemidratnred raranekhesssegbodi ment

of the inventidn ddtesi Seft taded a conpound having the structure 08 April
2005 12A

Compounds of formula I can be prepared as shown in

Scheme 1 by treatment of compounds of formula II

IT
1
RZa R . /R‘
N
\ ﬁ\
BnO A R
RZ
8no\" “foBn

(where Bn = benzyl)

with H; in the presence of a catalyst such as 1) Pd/C
employing a solvent such as MeOH or EtOH 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 BBrj;, BClj,

15 or BCl3;'Me;S in a solvent such as CH,Cl, at -78°.

10

Compounds of formula I can also be prepared by treatment
of compounds of formula II in a solvent such as EtSH
containing BF;*Et,;0, at 20°,
Compounds of formula II (which are novel
20 intermediates) can be prepared by treatment of compounds
of formula III with silanes such as Et3SiH or prefefably
(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 -



08 April 2005 Detailed Description of the Invention The conpounds of
formula | 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. Conpounds of fornmula | can be prepared
as shown in Schenme 1 by treatnent of conpounds of formula Il Il R Rea
8NON~~ ~'/OBn OBn (where Bn = benzyl) 10 with H2 in the presence of a

catal yst such as 1) Pd/C enploying a solvent'such as MeOHOSrA®EII@A06r 2)
preferably Pd( 2 using a solvent such as EtQAc. Alternatively,

conpounds of forrffa | can be prepared by treatment of conpounds of
formula Il with a Lewis acid such BBg3, BCl3r 15 or BC13 Me2S in a sol vent
such as CH2Cl12 at -78*. Cor;po%?nds OI. formula | can al so be prepared by
treatnent of conpounds of Feypul g/ \B in a solvent such as EtSH contai ning
BF3 Et20 at 20. Conpounds ‘of M or a Il (which are novel 20

i nternedi at es) can be.Qr apa Wy‘ trea®ment of conpounds of formula ||
with silanes such &89Ft§ aH I=ﬁreferabl y (iPr)3SiHin a solvent such as
MeCN or m xtures of gdgC {al2 containing a Lewi s acid such as BF3Et 20 at
-30. 08 April 2005 11l  ogn

Compounds of formula III (which are novel

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

v
R‘
1
Rzl R //\
N )
Br

with compound V.
10 v

8nQ ° o
BnOY “oBn

08n
Compounds of formula IV are activated for coupling
by treatment with n-Buli or t-Buli at -78° in a solvent
such as THF prior to addition of lactone V. Preparation
15 of lactone V is described in. R. Benhaddou, S Czernecki,
et al., Carbohydr. Res., 260 (1994), 243-250. '

- 14 -



R3 08n Conmpounds of formula Il (which are novel internedi ates) ca
prepared by coupling of a conpound 5 of forrmula IV IV RS with conpound V.
10 V Conpounds of formula IV are activated for coupling by treatnment with
n-BuLi or t-BuLi at -78 in a solvent such as THE prior to addition
of -l actone V. Preparation 15 of lactone V is described in. R Benhaddou,

Czer necki ,

et al., Carbohydr. Res., 260 (1994), 243-250. Q8 Apri
Scheme | BnO BnO " Y"11108n V OBn BnO'-'T° (OH BnO" Y' "/O8swrihel

R2te/ 1" I-Pr3SIH 11 R3 \~ HO' _ R2

Scheme 1
R‘
1
R0 /R /I BnO 00
N \ Q\ nBuli
ﬁ-%\ AN s T ano\ “/oBn
o YR'; R vV den 8nO

v

I-Pf;s"‘"

Compounds of formula IV where A is (CH;), where n =

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

5 VI
R‘
sl
R! S:;§
Rl el ®
72 \
jca"
Br R?

with silanes such as Et3;SiH in a solvent such as MeCN or‘
CH2Cl; containing a Lewis acid such as BF3;:Et;0 or TFA at

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

VII
R‘
R2 /
N7
B
Br =\
R? O

- 15 -

n be

2005

0P |

R4

S



HO-" ~"/OH OH I Conpounds of forrmula IV where Ais (CH2) where n = 1-3 can
be prepared as shown in Schene 2 by treatnent of conpounds of formula "I
5VI RLBr RR (CH2)'1 OH R3 with silanes such as Et3SiH in a sol vent such
as MeCN or CH2Cl2 containing a Lewis acid such as BF3Et20 or TFA at 10
.-300 to +600. Conpounds of fornula VI can be prepared by coupling

commercially avail abl e bronobenzal dehydes of formula VII  VII - 15 08
April 2005 with either the lithiumor nmagnesi um or ganonet &BiAPri&008at i ve
of conpounds of {oriny;any}! LWL R4 S5 (CH2), 1 R3 Br in a solvent such as
Et 20 or THE usin c,ondliti%)n’lshe é‘rk‘:nl.‘f"i"%\ror‘t APRTE s RFIINOmetalite art .

Conpounds of forAEFalire af camppheds cdmiercilal vy1T

VIII
R‘
/
73
=X )
Br p (CHz)rM

in a solvent such as Et,0 or THF using conditions
- familiar to those skilled in the art.
Compounds of formula VIII are either commercially

available or readily prepared by standard methods known
10 to those skilled in the art.

Scheme 2
R‘
R A o /R‘
/ B R! 77y
4 ~\X r Rz\.fr \\R’
~Ngs Mo Vi N (cHad,
(Sl /7’
Br B 2 O
Vi ” Vi
/
W i&
vi _EtSiH i:/\%(cu,)n )?
8
Ry A =(CHp),

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

15 . prepared by treatﬁent of compounds of formula I where R!
is COR® sequentially with 1) an acetylating agent such as
Ac0 in a solvent such as pyridine alone or CH,Cl,
containing 1.5 equivalents of a base such as Et;N, 2) a
reducing agent such as NaBH; in a solvent such as EtOH,

20 3) an alkylating agent such as R™Br or R®I in the
presence of a base such as NAH in a solvent such as DMF,
and 4) alkaline ester hydrolysis conditions such as LiOH
in a 2:3:1 mixture of THF/MeOH/H;0.

- 16 -



avai l abl e or readily prepared by standard met hods known 10 to those
skilled in the art. Schene 2 R R Rh |l 1 |CHalo-t er OHvi" R4 VI IV An
(CH2)" ESIH{ (CH)" ar .2 RO RZ' J Conpounds of fornmula | where R4 is
CH (OR5h) Rea can be 15, prepared by treatnent of conpounds of formula I
where R4 is CORt sequentially with 1) an acetylating agent such as Ac20 in
a solvent such as pyridine alone or CH2Cl2 containing 1.5 equival ents of a
base such as Et3N, 2) a reducing agent such as NaBH4 in aO08oAp@009uch as
Et OH, 20 3) an al kyl aEion agent _such as RShBr or R5hl in the presence of a
base such as NAH in a smoé%‘%f LR CHP AU LIBNE, whezRdRY i saCkEIH) RE esh else

hydrol ysis condi tResPsredoty agebthidnht iof aompclindsbxtediRuOf THRLMEQY H20. -

16 08 April 20055 Gogpoyngs Of I ere R4 is CH(OH) Roc can be
prepared by treatnent of  conpoun gég'w %&errﬁ\ljvln%lu% ﬁﬁe‘#aeaﬂmmias SN Wi th a

reduci ng agent sutif"a@SNEBH4 in a solvent such as EtOH. 5 Conpounds of
formula | wher®d R4 isc@@bindsasfbformula I where R' is COR®® can be

prepared by treatment of compounds of formula IT where R!

is COR®™® with a Lewis acid such as BCl; or BBr; at -78° in
a solvent such as CH,Cl,.

Compounds of formula II where A is CH; and RY is
10 -COR®™ can be prepared as shown in Scheme 3 by coupling
commercially available or readily accessible compounds of
formula IX '

IX
R4

/
4
Z \i\;{\gi

where 2 is Br or Cl with compounds of formula X
X

15

by heating the two components in a solvent such as PhMe
20 in the presence of a catalyst such as Pd(PPhj)q.
Compounds. of formula X (which are novel

intermediates) can be prepared from compounds of formula
XI ’

- 17 -



prepared by treatnent of conpounds of forrmula Il where R4 is COR6b with a
Lew s acid such as BC13 or BBr3 at -78 in a solvent such as CH2Cl2.
Compounds of fornula Il where Ais CH2 and R4 is 10 -COR6b can be prepared
as shown in Schene 3 by coupling commercially available or readily

accessi bl e conmpounds of formula I X 1X 15 where Zis Br or O wth
conmpounds of formula X X R R2~ / ~/\ snBiy _ Bn0" R2 BnO ~~~/@Bn QCen
by heating the two conponents in a solvent such as PhMe 20 qaﬁ@ﬂﬂgo&ﬁesence
of a catalyst sugh as Pd(PPh3)4. Conpounds-of fornmula X (which are novel
.intermedi ates) can be prepared from conpounds of forrmula XI 08 April 2005
Xl BnO BnO\'Y"'/OBn OBn by gee @it nent with (Bu3Sn)2 and a catal yst such as
Pd(Ph3P)4 in a sol vent such a\"\f\)l uene. 5 Conpounds of formula Xl (which

are novel \\T\str

BnO
“/oBn

OBn
by treatment with (BusSn); and a catalyst such as

Pd(Ph;3P)4 in a solvent such as toluene.

BnO\

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

XII

10 by treatment with silanes such as iPrjSiH or Et;SiH 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

R
RS/,
AR\
Br—__ X,
Rz
Br
with n-BulLi or t-BuLi at -78° in THF.

20

- 18 -




I ntermedi ates) can be prepared from conpounds of formula X1 XII Rea R
AN Br R BnOY Xx OHBnO'Y'""/OBn OBn 10 by treatnment with silanes such
as iPr3SiHor Et3SiHin a solvent such as MeCN containing a Lewis acid
such as BF3Et20 at -300. Compounds of formula Xl (which are novel

I ntermedi ates) can be prepared by coupling conpound V 15 with the

organol i t hi um obt ai ned upon treatnent of conpounds of forrmula X1l X II Br
with n-BuLi or t-BuLi at ,780 in THF. 20. - 18 08 April 20BbASRIGS 3 O
nBuLl Br Et3SiH BnO' -~ R2 Xl |

Scheme 3
R! 0.__0
Rz',, / BnO
>’ % nBulLli | ,
Br-\\ — BnoY “/oBn
K( Rr? V  08n

Et,SiH B0 R?
BnoY
Xi X
R R
R RY~/ //

// ‘ \ \B

cmﬁﬁ ' o P e e
X R 1X Bn0 R
Pd(PhyP), L g

OBn

An alternative synthesis (Scheme 4) of compounds of

formula IV where A is CH; entails reduction of compounds
5 of formula XIV

X1V
‘ /Rt
SO
SN \Q .
\\ R
Br R® O

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

- 19 -



BnO" ""OBn XI Ono O BhO" ("/0Bn V OBn R24 R OBn , SnBu3 BueSn2 Bno R2
Bno~~ ~~/08n OBn X R R4 4R / (/ G "\ 31XOno 012 H2C X RBn T
Pd(Ph3P)4 BnO O OBn 11 An alternative synthesis (Schene 4) of conpounds

of formula IV where Ais CH2 entails reduction of conmpounds 5 of formula
XIVXIVRA 3 R O RHO

08 April 2005
XV

Ry R
@

with readily available acid chlorides of formula XVI
5 XVI

\>\‘<c|

B A RZa

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

10
Scheme 4
w
R
R ) \, ] /R‘
\§F6L‘p| \F/ <~$
/X\ _EtSIH_ ;N\ R
a0 8 =\
Be AICY, cs, ‘ R
v iV where A = CH,
Compounds of formula II where A is a bond can be
prepared as shown in Scheme S5 by coupling compounds of
formula XI with compounds of formula XVII
15 XVII

L3k

o ﬁ;\\\
RS

or the corresponding boronic acid XVIII.

XVIII

4
HO /R
B
20 Coupling entails heating in the presence of a catalyst

such as Pd(PPhj)s employing a solvent such as 3:1

- 20 -



wi th a reducing agent such as Et3SiH in a solvent such as 10 MeCN or
CH2C12 or m xtures thereof containing a catalyst such as BF3 Et20.
Conmpounds of fornula XIV can be readily prepared by Friedel-Craft
acylation of comercially available hydrocarbons of fornula XV R 2a O
BnOOHR2 BnO-~ OBn OBn XII R R2, - 19 08 April 2005 xv with readily
avai l abl e acid chlorides of formula XVI 5 XVI Br in a solvent such as CS2
containing two equivalents of a Lewis Acid such as A1C13 d18 Apdr290510 XVI

15 R3 20 Coupl i ngPrekyaids dwadkiAgng W pr f cat such as
Pd( PPh3) 4 enpl oyi ng a;splyent Such as atz&@ oo ffom@{y%h

commerc1a165.y airallable Oor can be prepared upon

treatment of compounds of formula XVII with BCl; in a

solvent such as CH,Cl,. Compounds of formula XVII can be

prepared by heating compounds of formula XIX
XIX

N
Br—7 \
&
Rs
in a solvent such as DMSO containing a catalyst such as
PdCl, dppf and a base such as KOAc with compound XX.

o 0
IB - B\
d o

10

Scheme §

” o 0
A\ o’a-a‘o io‘a 4 g
\(/'“' XX o \C\f\‘ns

Pd*

xvil

1
R R
1Y

R4

2 bl
xi BnQ o R ='w

e | ¥
PA(PhP), 8n0Y Y 080

OBn
[}

A =Bond

15 Compounds of formula II, where A = CH; and R® = OH,

can be prepared as shown in Scheme 6 upon sequential
treatment of compounds of formula XXI

- 21 -



XvRARAt RL//'"/ Et3SIHof R- Qor' )11P AICI3, C32 XIV IV where A =

CH2 Compounds of forrmula Il where Ais a bond can be prepared as shown in
Scheme 5 by coupling conpounds of fornula XI with conpounds of formula
XVIT XVII -Z:zz/,\ R3 R4 or the corresponding boronic acid XVIIl. XVIII -

20 08 April 2005 PhMe/ EtOH containing Na2C03. Conpounds of fornula XVil
are either commercially avail able or can be prepared upon treatnent of
conmpounds of formula XVII with BC13 in a solvent such as @@@QQ'.Z@ﬁTpounds
of formula XVII ggn be 5 prepared by heating conpounds of forrmula XIX XX
R3 in a solvent th as DMVBO containing a catal yst such as Pdd 2dppf and a
base such as KOAc with conpoungt XX. 10 XX Schene 5 :

with a base such as NaH followed by heating with
compounds of formula IX in a solvent such as PhMe.

Compounds of formula XXI can be prepared from
compounds of formula XXII
XXI1

OBn

by treatment with silanes such as EtiSiH or i-Pr;SiH in a
10 solvent such as MeCN containing a Lewis acid such as
BF3;-Et;0 at -30°.
Compounds of formula XXII can be prepared by
coupling the compound of formula V with activated

metallated derivatives of compounds of formula XXIII

R
3
Br \OH

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

20
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XL XVII ~--~ Pd(Ph3P)4 0 O ~ o0s-e 'o XX Pd'2 XVII 15 Conpounds of fornula
1, where A - CH2 and R2 = OH, can be prepared as shown in Schene 6 upon
sequential treatnment of conpounds of fornmula XXI - 21 08 April 2005 XXI

Rl 1° BnO O\ OH BnO-~ r""10 Bn OBn with a base such as NaH fol | owed by
heating with conpounds of fornmula I X in a solvent such as PhMe. 5
Compounds of fornula XXI can be prepared from conpounds of fornmula XXII
XXIl OBn by treatment with silanes such as Et3SiH or i-Pr38 fApiiinrQ0510

sol vent such as MeCN containing a Lewis acid such as BF3Et20 at -300.

Scheme 6
Ri
1

/R BnO 0 o
i % 1) NaH . )
X T 8o o

Be OH 2) nBull v 08n
XX
1) NaH, PhMe

. R*
/-
74
2,
xXx1 cl R
IX ]

Compounds of formula I, where A = O or NH, can be

prepared as shown in Scheme 7 by coupling compounds of
5 formula XXIV

XXIV
gra R
\7/) _.OH
o o ‘~<;zbu
HOV “YoH
OH

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

R
)
H \\
R? )
by heating in a solvent such as pyridine containing a

base such as Et3jN, a catalyst such as Cu(OAc): and
molecular sieves.
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Compounds of fornula XXIlI can be prepared by coupling the conmpound of
formula Vwth activated netallated derivatives of conpounds of fornula
XXIl'l RL 1° 15 er OH which are prepared by sequential treatnment of XXIII
with a base such as NaH, KH, or KOG Bu followed by an alkyllithiumsuch as
nBuLi or tBuLi in a solvent such as dry THF. 20 - 22 08 April 2005 Schene
6rR R 00O~/ 0 / 1) NaHBno ') Bno OHEt SiH Bno an OH \COH 2) nBulLl
V OBn Bno\\ "'/OBn XXIIl OBn XXII 1) NaH, PhMs XXl Cl --/G88prill200

Compounds of formula XXIV (which are novel
intermediates) can be prepared by treating compounds of
formula XXVI with BCl; in a solvent such as CH;Cl, at
-78°,

5 XXVI

08n

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

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

as KOAc.
Scheme 7
] R‘
ra R RY~
N Br o 0 >IXL_,0
=X B=-8 ~\ .8
0O - O yx © B0~ R? O BCy
Bn
BnoY N~ “0Bn Pd*? 8n0Y " /0Bn '
0Bn 0Bn
Xi XxXvi
Rz.h,!‘ Cu(OAc),
% \ JOH :
Ho &° R? oH ,x@ H
HOY N oM SR
OH xxv
XXIV where X = O or NH

15
Compounds of formula IV where A is O or NH can be
prepared as shown in Scheme 8 by coupling compounds of
formula XVIII .
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OH || Conpounds of forrmula |, where A =0 or NH, can be prepared as shown
in Schenme 7 by coupling conpounds of 5 fornmula XXIV XXIV with comrercially
avai |l abl e conpounds of forrmula XXV where X = O or NH 10 XXV R3 by heati ng
in a solvent such as pyridine containing a base such as Et3N, a catal yst
such as Cu(QAc)2 and nolecular sieves. - 23 08 April 2005 Conpounds of
formula XXIV (which are novel internediates) can be prepared by treating
conpounds of fornul a XXVI with BC13 in a solvent such as O82&u# 2005 -78. 5
XXVI R2a R O\, .B.L\ BnO-1*1~y 0~ 2 O BnOAY "'/08n OBn Conpounds of
formula XXVI (which are novel internediates) can be prepared by heating
conmpounds of fornmula Xl Rtith conpounds of formula XX in a solvent such as
DMSO 10 cont ai ni nﬁ'o\a\@al yst such as PdCl2dppf and a base such

HO’ \
\\R:

with compounds of formula XXVII where X = O or NH
XXVII

by heating in a solvent such as pyridine containing a
base such as Et3N, a catalyst such as Cu(OAc), and
molecular sieves.

10
Scheme 8
R* /
HO
e ¢ )M
o' ﬁ& Br RJ\R L Q\
R XXV / &\
Xvin
IV A =0 or NH
Cu(OAc),

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

</~\ \C\

with the organollthlum obtained upon metalation of
compounds of formula XIII with n-BuLi or t-BuLi at -78°
20 in THF.
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as KOAc. Schene 7 X1 Pd*' XXVI Cu(OAc)2 OH xxv whore X 0 or NH HO\Y "1/ OH
I  OH A*"O AANH 15 Conpounds of formula IV where Ais 0 or NH can be
prepared as shown in Schene 8 by coupling conpounds of formula XVIIl. - 24
08 April 2005 XVIIl R4 HO HO B\:) R3 with conpounds of formla XXVII
where X = 0 or NH XXVI1 5 by heating in a solvent such as pyridine
containing a base such as Et3N, a catalyst such as Cu(QAc)2 and nol ecul ar

sieves. 10 08 April 2005
Scheme 9
RC
R22 ! 4//\\>\s’5\<i\ 2 R /R4
A n-BuLi R\ =X R~/ 2 \
Bl ) —— Rovm R ) WX
bte\ﬂz S =X_S R
Br Br
Xul IV A=S

Listed below are definitions of.various terms used
in the description of the instant invention. These
definitions apply to the terms as they are used
throughout the specification (unless they are otherwise

limited in specific instances) either individually or as
part of a larger group. '

10 The following abbreviations are employed herein:

Ph
Bn

phenyl

benzyl
t~Bu = tertiary butyl
15 Me methyl
Et ethyl
TMS = trimethylsilyl
TMSN3 = trimethylsilyl azide
TBS = tert-butyldimethylsilyl
20 THF = tetrahydrofuran
Et;0 = diethyl ether
EtOAc = ethyl acetate

DMF = dimethyl formamide
MeOH
25 EtOH

methanol

ethanol

i-PrOH = isopropanol

HOAc or AcOH = acetic acid

TFA = trifluorocacetic acid

i-Pr;NEt = diisopropylethylamine
30 Et3N = triethylamine

- 26 -



HOB HO XVilIl Scheme 8 R R2" / H BrLL\ X, 2 XXVII R Cu(QAc)2 IV A=O
or NH Conpounds of formula IV where Ais S can be prepared as shown in

Scheme 9 by coupling aryl disulfides of 15 fornula XXVIII XXVIIl with the
organol i t hi um obt ai ned upon netal ati on of conpounds of forrmula XI1I with

n-BuLi or t-BuLi at -78 20 in THF. - 25 08 April 2005 Schenme 9 R2a (;
"'/\ R n-BuLl Br- ">Sr R4 S R3 XXVIIl R4

08 April 2005
DMAP = 4-dimethylaminopyridine
NaBHq = sodium borohydride
LiAlHs = lithium aluminum hydride
n-Buli = n-butyllithium

5 Pd/C = palladium on carbon
KOH = potassium hydroxide
NaOH = sodium hydroxide
LiOH = lithium hydroxide
KoCO3; = potassium carbonate

10 NaHCO; = sodium bicarbonate
EDC (or EDC.HCl) or EDCI (or EDCI.HCl) or EDAC = 3-ethyl-
3’ -(dimethylamino) propyl- carbodiimide hydrochloridé (or
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride)

15 HOBT or HOBT.H;0 = l-hydroxybenzotriazole hydrate

HOAT = 1;Hydroxy-7-azabenzotriazole
Ph3P = triphenylphosphine
Pd(OAc); = Palladium acetate
(Ph3P) 4Pd® = tetrakis triphenylphosphine palladium
20 Ar = argon
N2 = nitrogen
min = minute(s)
h or hr = hour(s)
L = liter
25 mL = milliliter
UL = microliter
g = gram(s)
mg = milligramks)
mol = moles
30 mmol = millimole(s)
meq = milliequivalent
RT = room temperature
sat or sat’'d = saturated
ag. = aqueous

35 TLC = thin layer chromatography
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R2 R3 Listed below are definitions of various terns used in the
description of the instant invention. These 5 definitions apply to the
terms as they are used throughout the specification (unless they are
otherwise limted in specific instances) either individually or as part
of a larger group. 10 The foll ow ng abbreviations are enpl oyed herein: Ph
= phenyl Bn = benzyl t-Bu = tertiary butyl 15 Me = nethyl Et = ethyl TMS =
trinethylsilyl TMBN3 = trimethylsilyl azide TBS = tert-bulBIARHORDI silyl
20 THE - tetrahydrofuran Et20 - diethyl ether EtOAc - ethyl acetate DWW =

di met hyl for mam 4B Ne@HIE PrREIZA8NC S gty ehrsmase@taphy- Pr OH = i sopr opanol
HOAc or AcOH = ateris -aeigh pdrornbiéd |14Qn0ACAdomaB6d Gpn7RIANE =

di i sopropyl et hyl @ 'g@roig‘thSN = triethylamne - 26 8 April 2005 DVAP =
4- di met hyl am nopgI I di ne

S or Mass Spec = mass spectrometry
5 NMR = nuclear magnetic resonance
mp = melting point

dppf = diphenylphosphinoferrocene

Unless otherwise indicated, the term "lower alkyl"

10 as employed herein alone or as part of another group

includes both straight and branched chain hydrocarbons

containing 1 to 8 carbons, and the terms “alkyl” and

“alk” as employed herein alone or as part of another

group includes both straight and branched chain

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

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

25 alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl,
cycloalkylalkyloxy, optionally substituted amino,
hydroxy, hydroxyalkyl, acyl, alkanoyl, heteroaryl,
heteroaryloxy, 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 1l
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NaBH4 = sodi um borohydride Li AlH4 = lithium al um num hydride n-BuLi =
n-butyllithium5 Pd/C = pall adi um on carbon KOH = potassi um hydroxi de

NaOH = sodi um hydroxide LiOH = lithium hydroxide K2CO3 = potassium
carbonate 10 NaHCO3 = sodi um bi carbonate EDC (or EDC. HCl) or EDCI (or

EDCl . HC1) or EDAC = 3-ethyl- 3'-(di nethyl am no)propyl - carbodiim de
hydrochl oride (or 1-(3-dinethylam nopropyl)-3-ethyl carbodiim de

hydrochl ori de) 15 HOBT or HOBT. H20 = 1 hydroxybenzotri azol @8nApnil2005 HOAT =
1- Hydr oxy- 7- azabenz P enyl sphine Pd(OAc)2 =

Pal | adi um acet at S’Q(g %@%d Cﬁt Fé{& éc Ydﬁﬂ&%ﬁh%aéﬂm%@pmmwm 20 Ar
= argon N2 = nit 8génringsn tn@itrmtne(mc)ncbcw:rllballqlhom&ﬁr)llchllcyl| lahgr 25 L =

mililiter L = Iﬂr@&?&lﬁc%rlkyg = dHeah $ag "M ¢ 2 - ol es 30
ol - il linmole(s), . neq = 17 equi val ent o -Oflr go%’ tzz})rrpéf%?rlfre
rming the rlngs, referably 3 to 10 carbons, forming

5 the ring and which may be fused to 1 or 2 aromatic rings

as described for aryl, which include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, cyclodecyl and cyclododecyl, cyclohexenyl,

A oo s

any of which groups may be optionally substituted with 1
to 4 substituents such as halogen, alkyl, alkoxy,
hydroxy, aryl, aryloxy, arylalkyl, cycloalkyl,

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

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

20 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 carbonyl
group. .

Unless otherwise indicated, the term "lowér 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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sat or sat'd = saturated aq. = aqueous 35 TLC = thin | ayer chromatography
- 27 08 April 2005 HPLC = high performance |iquid chromatography LC M =
hi gh performance |iquid chromat ography/ nass spectronmetry MS or Mass Spec =
mass spectronetry 5 NVMR = nucl ear magnetic resonance np = nelting point
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 roup

i ncl udes both straight and branched chain hydrocarbons cof8aApilZ§0D to 8
carbons, and the ternms "al kyl" and "al k"™ as enpl oyed herein al one or as
part of another °§r6%ﬁwFﬁchdE§“@@Fhggvnawgﬁeran@ btanuhedoﬁhaln 15

hydr ocar bons combaiand:mgi thbon 2bdiakbonss @E@f%%glrﬁoﬁ gbre%g aﬁ%@?”s or e
preferably 1 to cgéqu%bnln §QF normal _ chajn, suc h et hyl ,
propyl, isopropyl™S BUtSIPome: RS MO F SO PP L hentgl 8 Frsopns Vbéﬁéxyl
heptyl, 4,4- di néltolﬁgwbemayh, ‘d@:ltth inglijel-onei retdixl geasdd boR@yin 20 decyl :
undecyl , dodegy! ,thtah@omru QH§1xbrasQ1%her Ghigif byi NS QlenAnd the Iike
as well as such gr u s | ud in to 4 sd %stltue ts'such as hal'o, for
exanple F, Br, %Y&w 3-RANEGRY L. Zyiexengky3okgxenvdryl (aryl )
or diaryl, aryI aIZkybpt%nrygll aBklyémb@mylal k&rgﬂt,engﬁ al-eyByhyl Cuchomd iy, |

cycl oal kenyl CyQLQ@EgﬁJ@J@¥Pndecéﬁ$ﬁ ngQg% :k %Y g tlonally substltuted
am no, hydroxy, ¥droxya Ky acy kanoy etéro
radecatrlenyl and the like, and which may be

10 optionally substituted with 1 to 4 substituents, namely,
halogen, haloalkyl, alkyl, alkoxy, alkenyl, alkynyl,
aryl, arylalkyl, cycloalkyl, amino, hydroxy, heterocaryl,
cycloheteroalkyl, alkanoylamino,. alkylamido,
arylcarbonylamino, nitro, cyano, thiol, alkylthio and/or

15 any of the alkyl substituents set out 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 8 carbons in the
normal chain, which include one triple bond in the normal
chain, such as 2-propynyl, 3~-butynyl, 2-butynyl, 4-

25 pentynyl, 3-pentynyl, 2-hexynyl, 3-hexynyl, 2-heptynyl,
3-heptynyl, 4-heptynyl, 3-octynyl, 3-nonynyl, 4-

" decynyl, 3-undecynyl, 4-dodecynyl and the like, and which
may be optionally substituted with 1 to 4 substituents,
namely, halogen, haloalkyl, alkyl, alkoxy, alkenyl,

30 alkynyl, aryl, arylalkyl, cycloalkyl, amino, heteroaryl,
cycloheterocalkyl, 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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het er oaryl oxy, cycl oheteroal kyl, aryl heteroaryl, arylal koxycarbonyl,

het eroaryl al kyl , heteroaryl al koxy, 30 aryl oxyal kyl, aryl oxyaryl,

al kyl am do, al kanoyl am no, aryl carbonylam no, nitro, cyano, thiol,
hal oal kyl , trihal oal kyl and/or al kylthio. Unless otherw se indicated, the
term "cycl oal kyl" as enployed herein alone or as part of another group 35
i ncludes saturated or partially unsaturated (containing 1 - 28 08 Apri
2005 or 2 doubl e bonds) cyclic hydrocarbon groups cont ai n08dhpril 20853

rings, including, cl Kyl | k and tricyclicalkyl,
containing a tota &?C%) EE% alp(SBH Jofaﬁf‘}%"lt HEC¥RH @S, dpseridedbly 3 to
10 carbons, fornPRE'S ﬁaﬁénglmaetmdl sk sth teyt be f used to 1 or 2 aromatic

rings as described fiferar yl iy WRI6005 N W1 RUE1ABLOM Ve SEYALDULYT
cyc ooctyal odeccf €and

cyclopentyl, cyclo §X¥ cy
cycl ododecyl cy CPBRRXESHy P tig'@e“fot%n‘ﬁ/“@fr ARP gFo dﬁﬁ?ewtoptl onal Iy
substituted wdthcarbem atoggbsthdyuant st strelal amnaje@gengro@ﬂpgygnd alakgoxy,
hydroxy, aryl, ag \:%,y r .

oY all@' }5!5 Mtltﬁy 4 Of Kk o BLKY ve . ft%rro %V&no thi ol

al kanoyl am no, oxo, , car bony am no, ~am no,
and/ or al kyl thio and/VH}erémj‘l nyl ﬁéoapfkyﬁs debindd @bare.anthelkwryh

"cycl oal kenyl " agreops aysedebemei f&b@b@ﬂeréypeceﬁél@rt h&¥e %Qﬁ?h@rbc%gup refers

to cyclic hydrocarho [ ntalnln to 12 carbons er abl to 10
car bgns andyl or% : QétbaiC%mBoEr)l i ﬁb?% V“&yﬁ?%“kéﬁ?ﬁs'gl‘:BEbsar%yncl ude

cycl opent enyl10 cyerpe@xadkenytsnd elveppehydnd "alkynylene groups",
respectively, and may optionally be substituted as
defined above for "alkenyl" and "alkynyl".
Suitable alkylene, alkenylene or alkynylene groups
(CH2)m or (CH2)p (where p is 1 to 8, preferably 1 to 5,
15 and m is 1 to 5, preferably 1 to 3, which includes '
alkylene, alkenylene or alkynylene groups) as defined
herein, may optionally include 1, 2, or 3 substituents
which include alkyl, alkenyl, halogen, cyano, hydroxy,
alkoxy, amino, thiocalkyl, keto, C3-C¢ cycloalkyl,
20 alkylcarbonylamino or alkylcarbonyloxy.
Examples of (CHy)p or (CHz)p, alkylene, alkenylene
and alkynylene include -CH,- , =-CH,CH,- ,

TTCHSCH—CH;™ , —CH,CH=CH— —CEC-CH,— , —CH—¢—
?ﬂs
TCH,TCH—CH,CT |, —CH,CSCCH,— | —C=CH-CH— |
25 . o
CH,
—(CH) g™, —(CH))y—, —(CH))—, —(C“z)z“c'c“zc“z""
CH,
——CH,CH— , -—cu,cfxcu,— , —<|:ucuz— ', —CHCH,CH,— ,
cH, C,Hy CH, C,Hy
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cycl ooctenyl, cycl ohexadi enyl, and cycl oheptadi enyl, which nmay be
optionally substituted as defined for 25 cycloal kyl. The term "al kanoyl" as
used herein alone or as part of another group refers to alkyl linked to a
carbonyl group. Unless otherwi se indicated, the term"lower al kenyl"” 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 - 29 08 April 2005 or as part of another O§rARIB 208Pers to
straight or branched chain redicals of 2 to 20 carbons, preferably 2 to
12 carbons, and nore preferabl y§#® to 8 carbons in the Fnormal chai n, which
i ncl ude one to S|x‘ﬂﬁﬂbré bnﬁﬁscrﬁhﬁ-theqmgnnal.cng)n,c ch as V|nyI

2- propenyl, 3-bute 2- butenwh, 4-pentenyl, 3- penfepyl 2t hexenyl ,

3- hexenyl , 2-hept% yI 3- heptenyl, 4- heptenyl 3-octenyl, 3-noneny|,
4-decenyl, 3-undecenyl, 4- dodecenyl 4,8,12 tetradecatrienyl, and the |iKke,

and which nmay be 10 ogglonally substltuted wth 4 substituents,
nanel y, hal ogen,__hal a3l I___L alkyd,,, alkoxy, ¢ kany ¥ al kynyl, aryl,
aryl al kyl, cycl oal flg am*no,’ hyﬁﬁbﬁyl heferg%?ji I cycloheteroalkyl,

alkanoylanino,. al kyl am do, arylcarboﬁylanlno nlfib, cyano, thiol,

al kylthio and/or 15 any of the al kyl substituents set out herein. Unless
otherwi se indicated, the term"lower alkynyl" as usgd herein by itself or
as part of anot he-l’—c@I’-Qup-cu-F@{zerS t-Ocif el GiM-caL br a.r@,&egzcghal n radicals of
2 to 8 carbons, and bhgcﬁgrn1"a1kynylbﬂas uégd Her ei n by Ytself

OCH,
““CH=CH,CH,== = —CH0CH,— , —OCH,CH,— , —CH,NHCH,—
City .
—NHCH,CH,—, —(CH,) y—CF,~—, —Cﬂz"N"c“z""' and —-bll-CHzCI-lz._
CH,
10
The term "halogen" or "halo" as used herein alone or
as part of another group refers to chlorine, bromine,
fluorine, and iodine, with chlorine or fluorine being
preferred. '
15 The term "metal ion" refers to alkali metal ions

such as sodium, potassium or lithium and alkaline earth
metal ions such as magnesium and calcium, as well as zinc
and aluminum. _ '
Unless otherwise indicated, the term "aryl" or

20 “Aryl” as employed herein alone or as part of another
group refers té monocycli¢c 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, heteroaryl or cycloheteroalkyl rings

for example
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20 or as part of another group refers to straight or branched chain
radicals of 2 to 20 carbons, preferably 2 to 12 carbons and nore

preferably 2 to 8 carbons in the normal chain, which include one triple

4- heptynyl, 3-octynyl, 3-nonynyl, 4- decynyl, 3-undecynyl, 4-dodecynyl and

al kynyl, aryl, arylal , CycC | kyl', @m no, heteroaryl, cycloheteroalkyl,
| kylo o, fr ar bo {,no, cyano,
1and/pr fany the al s sti{j%l},set out

herein. The terns "ary |, yl al ke ™ and” 357" ar'yl &1 k¥nyl * as used

Wher e al kyl groups as éﬁtﬁ;gg abow e sin onds tachnent to

fler
Where al kenyl groups as defined above and al kynyl groups as defined above,

bond in the normal chain, such as.2-propynyl, 3-butynyl, 2-butynyl, 4 25
pentynyl, 3-pentynyl, 2-hexynyl, 3-hexynyl, 2-heptynyl, 3-heptynyl,
the like, and which nmay be optionally substituted with 1 t08 April 2005
substituents, nanely, hal ogen, hal oal kyl, al kyl, al koxy, al kenyl, 30
hydr oxy, al kanoyl am
thiol, and/or alkylthi
al one or as part of another group - 30 08 April 2005 refer to alkyl,
al kenyl and al kynyl groups as descri bed above having an aryl substituent.
ot her groups at two di 9=6éﬂ orgat onsy Mgy are "al kyl ene"
groups and may optionglly be ‘'sub8Titted as defined abdve for "al kyl ".
respectively, have sing{e honds for attachpent at two_different carbon
atons, they are 10 te( d _aJnggggﬁs_grpEgggiEgd :;EE?EiE%gE groups”,
respectively, and nay ally bst ity ' ove for
"al kenyl " and "al kynyl". Suitable al kyl ene, al kenyl ene or al kynyl ene groups
and may be optionally substituted through available
carbon atoms with 1, 2, or 3 groups selected from

_ hydrogen, halo, haloalkyl, alkyl, haloalkyl, alkoxy,

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

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

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

. arylcarbonyloxy, alkylcarbonylamino, arylcarbonylamino,

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

Unless otherwise indicated, the term "lower alkoxy",
"alkoxy", "aryloxy" or "aralkoxy" as employed herein
30 alone or as part of another group includes any of the
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(CH2)mor (CH2)p (where pis 1 to 8, preferably 1 to 5, 15 and mis 1 to

5, preferably 1 to 3, which includes alkylene, alkenylene or alkynylene

groups) as defined herein, may optionally include 1, 2, or 3 substituents

whi ch include al kyl, al kenyl, hal ogen, cyano, hydroxy, al koxy, am no,

t hi oal kyl, keto, C3-C6 cycl oal kyl, 20 aIkyIcarbonYLarino orIk I 4
a ene, al kenyl ene an

al kyl car bonyl oxy. Exanples of (CH2)mor (CH2)p, y y 20e

al kynyl ene include -CH2- , -CH2CH2- , 25 CH:CH_CHZb—bCth o G
-C=C CH2- , -CHz2- 2- 1 -, -

CH3 -(CH2) Z- a@we 35‘9:3 %%OE arykéﬁﬁfpiqg“éﬁﬂd%mxygemzm ,

- CH21HCHZ CH2°m CHCHZCH2 CH3 C2H5 CH3 C2H5 - 31 08 April 2005 CH3 F

OHCHOH | CZ , -OH -Unf@ds oth6hhdseindiZadecS tha (IR " Qi ed
amino" as employed herein alone or as part of another
group refers to amino substituted with one or two
substituents, which may be the same or different, such as
alkyl, aryl, arylalkyl, heteroaryl, heterocarylalkyl,
cycloheteroalkyl, cycloheteroalkylalkyl, cycloalkyl,
cycloalkylalkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl and
10 thioalkyl. These substituents may be further substituted
with a carboxylic acid and/or any of the alkyl
substituents as set out above. In addition, the amino
substituents may be taken together with the nitrogen atom
" to which they are attached to form l-pyrrolidinyl, 1-

15 piperidinyl, l-azepinyl, 4-morpholinyl, 4-
thiamorpholinyl, l~piperazinyl, 4-alkyl-l-piperazinyl, 4-
arylalkyl-l-piperazinyl, 4-diarylalkyl-l-piperazinyl, 1-
pyrrolidinyl, l-piperidinyl, or l-azepinyl, optionally
substituted with alkyl, alkoxy, alkylthio, halo,

20 trifluoromethyl or hydroxy.

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

25 linked to a sulfur atom.

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

30 arylalkyl groups linked to a nitrogen atom. _

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

0 ),
fl :
carbonyl ( € / group; examples of acyl groups include any
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3 CH3 F. CH3 ciCH3 CH3 -CH2-CHCH2--(CH2) 2-CH , -CH2-CH C CH3CH3 5 CH3
-CH2-CH ICHcH2- , -CH2-CHCH2-CH |, -CH CH2CH2 CH3 CH3 CH3 CH3 OCH3

-CH CH2CH2- , -CH20CH2 , -OCH2CH2- , -CH2NHCH2 CH3 - NHCH2CH2-, -(CH2) |
CF2-, -CH2-N-CH2-- and -N-CH2CH2 CH3 10 The term "hal ogen” or "hal 0" as
used herein alone or as part of another group refers to chlorine, brom ne,
fluorine, and iodine, with chlorine or fluorine being preferred. 15 The
term"metal ion" refers to alkali netal ions such as sodi OARBLE98i um or

l'i thium and al kalgengrgayt l; o such_as nagnesi um and cal cium as
wel | as zinc and.aluni nulri’nl %J%%s}sthgﬁﬁsera\%ﬁggg?%g?’cat BRELOPRE (¥Ch 2aryl " or

20 "Aryl" as enplPdYRtP¥er éilkenddneaspyhas asalkansgfylanbetmoargybup refers to
monocyclic and bicygtba kamboDRtdyE19hetPSoa lkARbR Nindde fe 11q L0 carbons in the

2 naphinyl) and ey SPRESnAFISN e it caned otheh eER adal ti onal rings 25
fused to a carboCy¥Fienatengabkyd ket esedt\heiretn riluge( sticds part of

another group refers to a 5~-, 6- or 7-membered saturated

or partially unsaturated ring which includes 1 to 2

hetero atoms such as nitrogen, oxygen and/or sulfur,

linked through a carbon atom or a heterocatom, where

10 possible, optionally via the linker (CHz)p (where p is 1,
2 or 3), such as

N 4
- ceS

@_
. QL O COr ¢

.and the like. The above groups may include 1 to 4
substituents such as alkyl, halo, oxo and/or any of the
alkyl substituents set out herein. In addition, any of
the cycloheteroalkyl rings can be fused to a cycloalkyl,

25 aryl, heteroaryl or cycloheterocalkyl ring.
Unless otherwise indicated, the term "heteroaryl" as

used herein alone or as part of another group refers to a

20

5- or 6- membered aromatic ring which includes 1, 2, 3 or

4 hetero atoms such as nitrogen, oxygen or sulfur, and

- 395 -



as aryl, cycloal kyl, heteroaryl or cycloheteroal kyl rings for exanple - 32
08 April 20051 ol ~O-1 ol . N5 and may be optionally substituted
t hrough avail able carbon atonms with 1, 2, or 3 groups selected from
hydr ogen, hal o, hal oal kyl, al kyl, hal oal kyl, al koxy, 10 hal oal koxy,
al kenyl, trifluoronethyl, trifluoromethoxy, alkynyl, cycloalkyl -al kyl,
cycl ohet eroal kyl, cycl ohet eroal kyl al kyl, aryl, heteroaryl, arylal kyl,
aryl oxy, aryl oxyal kyl, aryl al koxy, al koxycarbonyl, aryl car08ofgtil, 2005
aryl al kenyl , am r laryl , arylthio, 15 arylsulfinyl, arylazo,
het er oaryl al kyl , %g%gt glr ar 3P§??<etrﬂlla,“ RBY br SAFyPHtYar oheid coabpt ermar yl oxy,
hydroxy, nitro, &yshehetaroadkylsubistg Wat ed, arnBorvidRRehPL JhendfAQ,i ncl udes
1 or 2 substituenia (N GRsapsssd - or,any of the other "aryl
conpounds nentioned,in the 2 dgféigr?i L] 8%%%5'{ hrlmg ?ﬁegfeﬁ?ﬁ“f%' §EOUR Ydhi o,
heteroaryl thio, “aryrihidarRGtu9sik &Ly ArsHhssiisuentisphchrdonyl, of the
arylcarbonyl,5a|K@EaﬁihdcambenytuaﬁﬁwbaﬁhnnpabbagylExa@%ﬁggg@arbonyl,

y

am nocar bonyl, aljeybeadAanyl.g ; l,carbo xy, al kyl car bonyl am no,
aryl carbonyl am no, 25 5591éul?%%ff%ﬁéggﬁgﬁig¥k§# %1, aryl sul fonyl ami no
and aryl sul fonam nocarbonyl and/or any of the al substituents set out
herein. Unl ess otherw se indigated, tdhe term "l owd koxy", "al koxy",

"aryl oxy" or "aral koxy" as é@ﬁ?@yedghéleinﬁgg_alon \pﬁ—ag part of anot her

group includes any of the
Nb ’N?L_ ;(§N [::]:ﬁb( S O
I\l ™ '. ’ \__=/ . S) ' [N/)—' <on._’
10 B

15 and the like.

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

20. The term "heteroarylalkyl" or "heteroarylalkenyl" as
used herein alone or as part of another group refers to a
heteroaryl group as defined above linked through a C atom
or heterocatom 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 heterocaryl groups
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- 33 08 April 2005 above alkyl, aralkyl or aryl groups linked to an
oxygen atom Unless otherw se indicated, the term"substituted am no" as
enpl oyed herein alone or as part of another 5 group refers to am no
substituted with one or two substituents, which may be the sane or
different, such as alkyl, aryl, arylalkyl, heteroaryl, heteroarylal kyl,
cycl oheteroal kyl, cycl oheteroal kyl al kyl, cycloal kyl, cycloal kyl al kyl,

hal oal kyl , hydroxyal kyl , al koxyal kyl and 10 thi oal kyl . The$¥8 Apis2006uent s
may be further sgpsgsjctl%gde vvit? a carboxylic acid and/or any of the al kyl
substituents as set ‘out above. YInIERA% ddndefiiedanbeie, substast uents nay be
t aken toget her wikirdisganler dgsmaatben imadubdled) bheykaabeeattached to form
1-pyrrolidinyl, 1 15 4pePesgin heyl, 4-norphaqlinyl, 4-

t hi anor phol i nyl ; , 1: pi p,lgr gﬁ“ﬂy?’%hﬁ%ﬁ;ﬁq‘&{ pisteursgg}) %%6,1“45&“5 to an

aryl al kyl -1 - pi per%&'?y | ITAIRYiazy 9F§’r'k%i¥-alb9fiﬁp‘€ria—‘ili hy¢ludes Pyomr @l kdi nyl ,

1- pi peridinyl 3 of. lpmfepanly ,fropt 2onald,y haselbsidst ut @chowi t By &l kyl ¢ al koxy,

al kylthio, halo, o201 it thyl _or hyd . Unl ess otherw se indicated,
the term "l ower al kyl tph%g%a%g?kgf tg ,a)é" é?iy}%ﬁhi%% 8F CExCEr%Ha-t hi 0" as

enpl oyed herein al oné&hr tasm g'potl yoé Lemidtyheky Yrazsupsed alredesraday-sof o t he

above al kyl, arakkyta1doxah Vdr 20WH$ 5 Jinked to.a sulfur ataq Unl ess
ot herw se indicated %ﬂ‘ hg9t errm "aI og/e?x);alglablpén%ng'%ffm%#I?yf"é?riWd‘rg?l

"aryl amino”, or PaFYASR KYPUM h6" % asPrafsrahiy freme? tamlSonbaky as part of
anot her group?i nehbstEituanys ofsucheaabbwr a@lkypre f@k¥bl P'F, such as

CF3CH20, CF30 or CF3CF,CH,0. _

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

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

20 methyl, ethyl, benzyl and the like.

Examples of such prodrug esters include

CHjCOLCH;— ,  CHyCOCH— £—C HsCOCH,— | or
G |
(CHy) ,
il
C,HyOCOCH,

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 arylal kyl groups linked to a nitrogen atom Unless otherw se indicated,
.the term"acyl" as enployed herein by itself or as part of another group,
as defined herein, refers to an organic radical linked to a rot carbonyl

( © group; exanples of acyl groups include any - 34 08 April 2005 of the
al kyl substituents attached to a carbonyl, such as al kanoyl, al kenoyl,
aroyl, aral kanoyl, heteroaroyl, cycloal kanoyl, cycl oheteroal kanoyl and the
| i ke. Unl ess otherw se indicated, the term5 "cycl ohet eroaIQMP”'a%)O@sed
herein alone or as part of another group refers to a 5-, 6- or 7-nenbered
saturated or partial}My Fheaeeksemeds rohghehrotpdundkudeshd testAnthet ero

at om;hsuch as ni tihog@tm.orﬂxygeébr%lré%@gtgjll feqlgll,,er li!nngﬁrﬂi}tl'&.rrg‘;&h @ car bon at om

Cahoro p is 1 99888 SUREERLE Ty Bhie Wim. ] Ghzocomrinenet ite. Tho above

g][ O;JES malyki Incl ugé:_iz'!tb imveagﬁtﬂst iczugm‘sa_ w@ilnmessr:i: Kyﬂiteﬁala@,ar?(%tfﬁnd/ or any

of the alkyl Ssulkfkl &aHHnS a86ths Q1081 & b Y. O €

cycl ohet er oal kyl riggéi%ﬁqébe fused t&ﬁg gﬁcpgigky%bgggS&E%f%“ﬁ%?éroaryl or
I"és

cycl ohet er oal kyl “PPAGI SCORPENAF sF ifeameda dd caphexitsar im" het eroaryl " as

used herein al onenantzwngrdrct oofdiasok hesmai@Uporef @kSik Guiktubass Or 6-

menber ed aromati gnki&Ys Whipgh | 0] 2,..3 0or . 4 hetero atons such as
ni trogen, oxygen or sulfur, aﬂﬁ%ﬂe 988 for Bredaleioch O Uedifid

racemates, enant;omers or diastereomers as starting

10 materials. When diastereomeric or enantiomeric products
are prepared, they can be separated by conventional
methods for example, chromatographic or fractional -
crystallization.

Where desired, the compounds of structure I may be

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

20 The other type of antidiabetic agent which may be
optionally employed in combination with the 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-l (GLP-1), PTP1B inhibitors,
glycogen phosphorylase inhibitors and/or glucos-6-
phosphatase inhibitors.
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- 35 08 April 2005 such rings fused to an aryl, cycloal kyl, heteroaryl or
cycl oheteroal kyl ring (e.g., benzothiophenyl or indolyl), and includes
possi bl e N-oxi des. The heteroaryl group nay optionally include 1 to 4
substituents such as any of the 5 the al kyl substituents set out above.
Exanpl es of heteroaryl groups include the following: 10 G,0,0r liY~ N
NNNN((N /S '"/fo/ NNt/ \' N /o " \ N// 15andtheI| T term
"cycl ohet er oal kyl al kyI " as used herein alone or as part ofo%gB’t'l group

refers to cycloheter roups as defined above |inked through a C
at om or het er oat om toT é‘-&‘? YPREi Af Y rappet ieegettetdioarydalbkyl " or

"het er oaryl al kenybtlmllyseﬁbh@reel lnad:&tﬂﬂnal’:lﬁ wﬁ%ﬂttl%f s&peg her group

refers to a het r nedaove |.i nked through a C atom or
SRR Mo g ﬁf'pfdaén 13

heteroatomto a - (CHZ) p- chain elnneC i KerigPEREEY 49°8RT4 ned above.

25 The term "fi vé“tgﬁﬁ?e&t%% aﬂéﬁt‘aér exhtdalboelet] egents,het er ocycl e” as
enpl oyed herebn metedithelroseyetalck¥be®¥s and/or lipid lowering agents.
The SGLT2 inhibitors of formula I may also be
optionally employed in combination with agents for
treating complications of diabetes. These agents include
PKC inhibitors and/or AGE inhibitors.

10 It is believed that the use of the compounds of

structure I in combination with 1, 2, 3 or more other

antidiabetic agents produces antihyperglycemic results
greater than that possible from each of these medicaments
~ alone and greater than the combined additive anti-

15 hyperglycemic effects produced by these medicaments.

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

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

The other antidiabetic agent may also preferably be

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

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

The compounds of structure I will be employed in a
weight ratio to the sulfonyl urea in the range from about
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cycl oal kenyl groups as defined above or heteroaryl groups ONS - 36 08
April 2005 or cycloheteroaryl groups as defined above, such as

t hi adi azaol e, tetrazole, imdazole, or oxazole. The term "pol yhal oal kyl" as
used herein refers to an "alkyl" group as defined above which includes
from2 to 59, preferably from2 to 5, halo substituents, such as F or Ci,
preferably F, such as CF3CH2, CF3 or CF3CF2CH2. The tern1"poléhaloalkyloxy

as used herein refers to an "al koxy" or "aIkonxy" group 28 Hefii 20QP above
whi ch |ncludes orom 2 teoaBoudPrher ab hal 0 10 substituents,
't 17 kYo 3RLS et dkr ity Ockokmporio. | The

such as F or greferably F, suc
term’ prodrug es Log enployed herein |ncludes esters and carbonates
formed by reacting Oﬁﬁ‘le()bram)a’rﬁ:lhl)idb@ﬁ(ﬂd 2qgeht GRIAPQYLAS,of, formula | with

al kyl', 15 al koxy g41Q0&c&f4l o ted cyl ati ent s enploylng procedur es
known to thos sk|II% |ﬁet 5?%% qhéFaﬁﬁﬁgﬁgété?%%ﬂoﬁﬁ@aﬁhﬂe§
met hyl car bonates Fabehz &t ed- %Wd 7t6ﬁé Ot indgylikol a((ittilst:llmd phodrsu,g esters

whi ch are knovvn iPat el Naar &, §39, 433} bomyldhcmgpc{) Q%PF S gc sters such
as 20 nethyl, Qéke benzy! and the like. es 0 sucﬁ g esters

i ncl ude CH3COZCH CHICt2® TP4 2t t-’&%Hg’eee °,rmér CH | o (CH3) 2 11

C2H5000CH:; - 'The compounds of structure I will be employed in a

weight ratio to the glucosidase inhibitor within the

10  range from about 0.01:1 to about 100:1, preferably from
about 0.5:1 to about 50:1.

The compounds of structure I may be employed in
combination with a PPAR y agonist such as a
thiazolidinedione oral anti-diabetic agent or other l

15

insulin sensitizers (which has an insulin sensitivity

effect in NIDDM patients) such as troglitazone (Warner-

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

4,572,912), rosiglitazone (SKB), pioglitazone (Takeda),

Mitsubishi's MCC-555 (disclosed in U.S. Patent No.

20 5,594,016), Glaxo-Welcome's GL-262570, englitazone (CP-
68722, Pfizer) or darglitazone (CP-86325, Pfizer,

" isaglitazone (MIT/J&J), JTT-S501 (JPNT/P&U), L-895645
(Merck), R-119702 (Sankyo/WL), NN-2344 (Dr. Reddy/NN), or
YM-440 (Yamanouchi), preferably rosiglitazone and

25 pioglitazone.

The compounds of structure I will be employed in a

"weight ratio to the thiazolidinedione in an amount within
the range from about 0.01:1 to about 100:1, preferably
from about 0.2:1 to about 10:1.

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

The compounds of structure I may also be employed in

35 combination with an antihyperglycemic agent such as
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Where the conpounds of structure | are in acid form 25 they may forma
phar maceutical ly acceptable salt such as alkali netal salts such as
lithium sodiumor potassium alkaline earth netal salts such as cal cium
or magnesium as well as zinc or alum num and ot her cations such as

amoni um chol i ne, diethanol am ne, lysine (D or L), 30 ethyl enedi am ne,
t-butylamne, t-octylamne, tris- (hydroxynethyl)am nonet hane (TRl(DS{%ﬁ’

N- et hyl gl ucosamine (NM3, triethanol am ne and dehydr oabi @8 fpeh2 - 37
08 April 2005 All; oi.soners of the conpounds of the instant invention
are contenpl at ed,mélgt?%@rori (r%gg%rﬁgﬁclﬁ‘?%“b]r”ﬁenp%‘iﬁd@'ér (SLibst amtstalalsy pure
form The conpoufd8-bf113%e apidsedLPihvertd)oantay) bave) @syATelyd ¢ centers

at any of 5 the casbossad Byl HCIBAdLRY @NY s0BE, Ofg,t he R substituents.
Consequent |y, conpounds of formila I ca@'efi’gﬁ’i‘lngz éﬁa‘?‘ﬁe(?ﬁéritd‘eor

di astereomeric forRs O15% i WRiffeds irramporatahdieprondnsesfénimaa)epar at i on
can utilize Pacesavebl asnafgedohemnydendiast eY SOIRIHS @ﬁiﬁ%[t&ﬁ%hlo

materials. \Wen diagster LR nantioneric products are prepared, they
can be separ at ed b?/ convent iligg%{)erd %é h%)r(‘j]se%?b?“’e%éﬁﬁlag?s%lhr 8#ek®bgr aphi ¢ or
fractional - crystt&PPFImadnOr Vigcaldeeyied,. t he conpounds of structure |

may be 15 used in cowidmapireseny ! he@BSAn, NPRE sttl'E%FyI y\%%ﬁsms ch

antidi abetic agents I4e0N€,; Or rmr.& other types of " t erabeuqtlc agents
whi ch may be lgdrri ni sStere Qr‘aﬂyelpﬁrl fre HaRErtHfsagéiptaife in a separate
oral dosage f r mCOtorpyoRamidet ansh 91201 ThisleonhertHey peuodsiantidi abet i ¢ agent
whi ch may be inhibitors acarbose or miglitol or insulin (injectable,

pulmonary, buccal,_or oral) may be employed in
formulations as described above_and in amounts and dosing
as indicated in the Physician's Desk Reference (PDR) .
15 Wherg present, metformin or salt thereof may be
employed in amounts within the range from about 500 to
about 2000 mg per day which may be administered in single
or divided doses one to four times daily.
Where present, the thiazolidinedione anti-diabetic
20 agent may be employed in amounts within the range from
about 0.0l 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 Insulin Sensitizer

35 Acts As a Coligand for Peroxisome Proliferation -
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optionally enployed in conbination with the SGT2 inhibitor of fornula I
may be 1,2,3 or nore antidiabetic agents or antihyperglycem c agents
including insulin secretagogues-or insulin sensitizers, or other 25

anti di abetic agents preferably having a mechanismof action different from
SA.T2 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 irit8 Aprib2@)5 and/ or
meglitinides, as well as insulin, glucagon-like peptide-1 (G.P-1), PTP1B
inhibitors, gl AOGYAPARIIEBEYF akkotian HIPBAR oriphanddrar PghHCQSTA- phosphat ase
inhibitors. - 38Efﬁa&tApﬁléPP&OQ5pHQQA&:t1Q%E15XQ§§AB{‘I g“%aﬁgeu iti c agents which
may be opti onadxl,lé/ %@kg ed in conb% ation with B I nhi bitors of
fornula | include anti - eS| £ VEhent LUCksht Py eReeTisi Paabeiar 47,

antipl atel et agehi%l- 1§4ént19&t8l’ner ase| T ot.isc [ag:ezritﬁoﬁ&lﬂ/a@lblktﬁldm' Quering

agents. The SG_a’@/llsrahu@otom af sépr |'s tional ly enployed
in conbi nation ﬁﬁ (? far trea%%gr?q ?:onp At ?%"%soré‘?g '%O)beet es. These
agents incl ude Bi To1L o5H8? R £ A@ECPnFﬁ HincerBoralt®d| heisirbélyi eved t hat

t he use of the cmrttﬂmnds, ofmp 1ol HGt dFRaglesi gscgy{bba@tﬂym}e%t hotlich2, 3 or

nore other antidighehl oduces .anti hyper mc results greater
than that possibe fromgeacﬁ%gtg eSe FTSAPERTRAES gﬁ%/ftcfrféeanﬁo’bﬁéﬁt er than

the conbined addMeiS*-anti 15 hypergl ycenic effects produced by these
nmedi caments. 10The ot Itee atiiddiaabeti Sodentqgdy 3 88 M @2 inhibitor

such as disclosed in U.S. application Serial No.
09/391,053, filed September 7, 1999, and in U.S.
provisional application No. 60/127,745, filed April 5,
1999 (attorney file LA27*), employing dosages as set out

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

The other antidiabetic agent may be a DP4 inhibitor
such as disclosed in W099/38501, W099/46272, W099/67279
(PROBIODRUG), WO099/67278 (PROBIODRUG), W099/61431

20 (PROBIODRUG), NVP-DPP728A (1-({[(2-[(5-cyanopyridin-2-
yl)aminojethyl]aminolacetyl]~2-cyano-(S)-pyrrolidine)
(Novartis) (preferred) as disclosed by Hughes et al,
Biochemistry, 38(36), 11597-11603, 1999, TSL-225
{tryptophyl-1,2,3,4-tetrahydroisoquinoline-3-carboxylic

25 acid (disclosed by Yamada et al, Bioorg. & Med. Chem.
Lett. 8 (1998) 1537-1540, 2—cyanopyrrolidideé and 4-
cyanopyrrolidides as disclosed by Ashworth et al, Bioorg.
& Med. Chem. Lett., Vol. 6, No. 22, pp 1163-1166 and
'2745-2748 (1996) employing dosages as set out in the

30 above references. _

The meglitinide which may optionally be employed in
combination with the compound of formula I of the
invention may be repaglinide, nateglinide (Novartis) or
KAD1229 (PF/Kissei), with repaglinide being preferred.
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anti hypergl ycem c agent preferably a biguanide such as netformn or
phenform n or salts thereof, preferably netformn HClL. 20 Wiere the ot her
anti di abetic agent is a biguanide, the conmpounds of structure | will be
enployed in a weight ratio to biguanide within the range from about 0.01:1
to about 100:1, preferably fromabout 0.1:1 to about 5:1. The other
antidi abetic agent may also preferably be 25 a sulfonyl urea such as
gl yburide (also known as glibenclanide), glinepiride (di scO®Apdl200%. s,
Patent No. 4,379, 785% %ﬁ EI zide, gliclazide or chlorpropam de, other
known sul fonyl ureas of!'%tiFé zaﬁfﬂmmg@Fmﬁlcf@ﬁméla dgenit hehieohlactd on t he

ATP- dependent chanrpelqf Lheo(D ?tgecﬁ!e<%§lt1 k8, éﬁ&“g' deng0d glhpi i de

bei ng preferred, which may be adm nistered in't °8F>n separate oral
dosage forns. Th@/do‘#piiuﬁésnmtrstif?@lcmménltow ot Upa e:ﬁmlbayed withan wei ght

ratio to the sul ftq;,@yk E& rbhl ;m ran r t ril 2005
0.01:1to abo%t rlﬁo aHiggrerera k ro%?a{botlcj&ragggy 100 e§e§%ﬂl The oral
anti di abetic agertMad®aisy pet at° @PBEBS*%&Se i nhi b| tor such as acar bose

(disclosed in U.S. STmtra«pbllt\b)xde4ql&04g3x6t9)ozolhm@llofw@h,(gj|a§@h@sed in U S
Patent No. 4,639,436k n

separate oral dosage fox\gsb%hﬁzﬁw rpﬁl dgp&‘gi% ?u%c{r]“ﬁ?f'lgg lcisﬂalwlgt}g(rat%gp?oyed
in a weight rat |‘%P“IPBUP% H Lﬁ@é@‘ildaa§e°fnhh%lmpanmmnytmln@eraragé from
about 0.01:1 to aoubrdO@rel inpiefeiahl yméreyn rabedtas@. Padidi@oabout 50: 1.
10 squalene synthetase inhibitors, fibric acid derivatives,
ACAT inhibitors, lipoxygenase inhibitors, cholesterol
absorption inhibitors, ileal Na*/bile'acid cotransporter
inhibitors, upregulators of LDL receptor activity, bile
acid sequestrants, and/or nicotinic acid and derivatives
15 thereof. .
MTP inhibitors employed herein include MTP
inhibitors disclosed in U.S. Patent No. 5,595,872, U.S.
Patent No. 5,739,135, U.S. Patent No. 5,712,279, U.S.
Patent No. 5,760,246, U.S. Patent No. 5,827,875, U.S,.
20 Patent No. 5,885,983 and U.S. Application Serial No.
09/175,180 filed October 20, 1998, now U.S. Patent No.
5,962,440. Preferred are each of the preferred MTP
inhibitors disclosed in each of the above patents and
applications. All of the above U.S. Patents and
25 applications are incorporated herein by reference.
The hypolipidemic agent may be an HMG CoA reductase
inhibitor which includes, but is not limited to,
mevastatin and related compounds as disclosed in U.S.
Patent No. 3,983,140, lovastatin (mevinolin) and related
30 compounds as disclosed in U.S. Patent No. 4,231,938,
pravastatin and related compounds such as disclosed in
U.S. Patent No. 4,346,227, simvastatin and related
compounds as disclosed in U.S. Patent Nos. 4,448,784 and
4,450,171. The hypolipidemic agent may also be the
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The conpounds of structure | may be enployed in conbination with a PPAR y
agoni st such as a thiazolidinedione oral anti-diabetic agent or other 15
insulin sensitizers (which has an insulin sensitivity effect in N DDM
patients) such as troglitazone (Warner- Lanbert's Rezulin(r), disclosed in
U S. Patent No. 4,572,912), rosiglitazone (SKB), pioglitazone (Takeda),
M t subi shi's MCC-555 (disclosed in U S. Patent No. 20 5,594, 016),
d axo- Wl cone' s G- 262570, englitazone (CP- 68722, Pfizer) QﬁAﬂﬁlr@Qﬁ azone
(CP-86325, Pfizer i saglitazone (M T/J&J), JTT-501 (JPNT/P&U), L-895645
(Merck), R 11970‘2‘5“(%%(‘{?%09‘\/@1,05&& 4l S DproReddys NMpplocat (M 449,
(Yamanouchi ), prel&xlabb94 rasi goveazos .angcks RUeJA Q%ﬁ@c?tﬁ-rhe conpounds
e

of structure I Wld; e emmlaved LD & We'ight ratio to t i
he

Ot I'azol i di nedi one
in an amount within _ the range from ab8tCH bLeietn Hsdute 1ot1arer ef erabl y

from about 0.2:1"%% dRdted 191 f13va e isul divplbsad eim and. t fiwazel igli nedi one
in amounts of |&s354,hap, aboutvatbl 1 Qkah oA iifi ghet ip%ta%rl{o&”ay be

incorporated in a §nghe table i t he conpounds of “structure |. The
conmpounds of stru'cotgduér)g3§ ar‘rréc;; Saltlggn' %Qo'er?ﬁ%\}aeﬁaith“ di5scdeabil niat UeB- with an

ant i hyper gl yceni Ba&ggéntosuch &84 ,8930 5,283Ap95,l 52005, 9zongphin or with

gl ucagon-li ke pepiégie1dq( G - 1(1-36) .am.de, G.P-1(7-36)

anmi de, GLP-1(7-3 %f(tzs .qt(ji.scalr oa)s%gylfﬂ %ﬁgé%};{%&( °No. M5 Vet R %dy (M8 Habener .
the disclosure Mhid¢RCHe55% 28r Pof attedent s .n Sh91 ¥ &N6r edluenogs-as wel | as
AC2993 (Anyl f) Aasirad/veBaSHOR s@lskhtyy , (20RU6IL) disclosed in U.S.

Patent No. 5,260,440, and related statin compounds
disclosed in U.S. Patent No. 5,753,675, pyrazole analogs
- of mevalonolactone derivatives as disclosed in U.s.
Patent No. 4,613,610, indene analogs of mevalonolactone
derivatives as disclosed in PCT application WO 86/03488,
6—[2-(substituted—pyrrol-l-yl)-alkyl)pyran-z-ones and
derivatives thereof as disclosed in U.S. Patent No.
4,647,576, Searle’s SC-45355 (a 3-substituted
pentanedioic acid derivative) dichloroacetate, imidazole
20 analogs of mevalonolactone as disclosed in PCT
application WO 86/07054, 3-carboxy-2-hydroxy-propane-
phosphonic acid derivatives as disclosed in French Patent
No. 2,596,393, 2,3-disubstituted pyrrole, furan and
thiophene derivatives as disclosed in European Patent
25 Application No. 0221025, naphthyl analogs of
mevalonolactone as disclosed in U.S. Patent No.
4,686,237, 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,

15
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may be adm nistered via injection, intranasal, or by transdermal or buccal
devi ces. Where present, netformn, the sulfonyl ureas, such as glyburide,
glinmepiride, glipiride, glipizide, 10 chl orpropam de and gliclazide and the
gl ucosidase inhibitors acarbose or mglitol or insulin (injectable,

pul nonary, buccal, or oral) may be enployed in fornulations as descri bed
above and in anmpunts and dosing as indicated in the Physician's Desk

Ref erence (PDR). 15 Where present, netformn or salt theredi8 Aggl 2005

enpl oyed i n anmounts Wl“t1 hin the range fromabout 500 to about 2000 ng per
day which may be adni ni st%&H8d®Mh BNTGRE2sindihithad duseablendot cudeour ti mes
dai ly. Wiere pregsereintireiuBbaziold (yr@eggpnﬁng@ga-tcg’a?g%kil& h%g agent may be
enpl oyed in anourgusifvmﬁthi ndt.he range from about 0.0 o About 2000 ny/ day
whi ch” may be admiTii ste? e 'r‘ﬁcls?%eg‘?é“op'%li VAadeat disses . b 396 . f bwrset i nes per
day. Were presertisichgssd fpymaylber enphoyed. iMed. foneml, at §o9s voaroynt s and
dosing as indixatwed by,t - si GL,an' s. ef erence. \Were present
GLP-1 peptides may be.adm nlisg'?efé;%l'i %heg?%[rgg%% ﬁen’roégnfﬁe}ﬁslpgﬁgylby nasal
adni ni stration orc BYI ERBPAPPFESS afedet] basd othe U kGovPaseurleNes. 5, 346, 701

(TheraTech), 5, 6ls¥n4B8tasml inhEBlcd} Bk Céxapee30ad RGQLPOSAL ¢ hesei n by

reference. The otfet | dia i ent L.so be .a PPAR a/Y dual
agoni st such as A%%I?I(r)lgg[g%? 4(%2%?%%%&@03@@?30@@4‘“ § o- WPt conme) |

KRP297 (Kyorin MBISUENSSRvander, k- + Res@ipdhs d.¥sedarsy Phut edaanic.ot, al, "A

Novel | nsulinl®Bergirtrieder PhatmabettiAy deC0hh gaNd1fgy Rgsexi some
Proliferation - 41 . o
In addition, other squalene synthetase inhibitors

suitable for use herein include the terpenoid
pyrophosphates disclosed by P. Ortiz de Montellano et al,
J. Med. Chem., 1977, 20, 243-249, the farnesyl
diphosphate analog A and presqualene pyrophosphate (PSQ-
PP) analogs as disclosed by Corey and Volante, J. Am.
Chem. Soc., 1976, 98, 1291-1293, phosphinylphosphonates
reported by McClard, R.W. et al, J.A.C.S., 1987, 109,

15

5544 and cyclopropanes reported by Capson, T.L., PhD
20 dissertation, June, 1987, Dept. Med. Chem. U of Utah,
Abstract, Table of Contents, pp 16, 17, 40-43, 48-51,
Summary.
Other hypolipidemic agents suitable for use herein
include, but are not limited to, fibric acid derivatives,
25 such as fenofibrate, gemfibrozil, clofibrate,
bezafibrate, ciprofibrate, clinofibrate and the 1like,

" probucol, and related compounds as disclosed in U.S.
Patent No. 3,674,836, probucol and gemfibrozil being
preferred, bile acid sequestrants such as cholestyramine,

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

35 Seiyoku), Ajinomoto AJ-814 (azulene derivative),
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08 April 2005 Activated Receptor Al pha (PPAR al pha) and PPAR gamma. Effect
on PPAR al pha Activation on Abnormal Lipid Metabolismin Liver of Zucker
Fatty Rats", Diabetes 47, 1841-1847 (1998), and in U.S. provisional
application No. 5 60/155,400, filed Septenber 22, 1999, (attorney file
LA29) the disclosure of which is incorporated herein by reference,

enpl oyi ng dosages as set out therein, which conpounds designated as
preferred are preferred for use herein. 10 The other anti dldafptili200ogent
may be an a22 i |l osed in U.S. application Serial No.
09/ 391, 053, fil gﬁg g“t“m%%e&“‘)‘lgi@fgg ARE°F P8I035, AesvFan divainamppl i cati on
No. 60/ 127, 745, %12&3 AP? i4nds CL-200F 46at tosuiey itites WAZ*), enpl oyi ng
dosages as set owdrilachess nnikreferd %glgr él%qmggnpog@ds desi gnated as
preferred in the above ap i cation, The of her ‘antidi Sbet i agent may be a
DP4 i nhi bi t or suc°nmy§§“d|‘gc"‘]“ﬁé’%a]r’rFWQgPSB%OPSPW%/ 46272, W99/ 67279

( PROBI CDRUG) , (5 v?f?m[nzagljmymme)) VD99 143 1526h GRROBIGRYD 10

NVP- DPP728A (1 pyr

yl ) ani noJ et hyl | am%o P(agg%w ¥cbgén:)b2(23S) TYFFEREH HEYe (Novarti s)
(preferred) as dPRty Gded! w@hééa@tonapm C?&mhemmdypn%a(ssa)lph

11597- 11603, 19995 diSlc138ed in U.s. Patent No. 4,027,009, and _other
(tryptophyl - Awnt %eruﬁy%eg UI ngl | i ne- 3-car boxylic 25 acid (disclosed
by Yamada et aI & Gor °I“_'8ff“9 §IE1H98) 1537- 1540,

2~ cyanopyr roll? di des é‘"ﬁ‘G ﬂth%lyélrmpymmelrrdlcde@era:smdysmﬂ asedchy Ashworth et
al, Bioorg. & N@ﬂhlﬂﬂﬂ%&‘s&éﬂtas1d&@%logéd Ne; é%% spﬁf Ek%G% gnd

£7is- 7740 (1996) o3 4489, CRAGERLE, eom et e LBV 1 5 s

effective in the prevention and regression of aortic

lmlbe),

fatty streak area in hamsters”, Nicolosi et al,

15 Atherosclgrosis (Shannon, Irel). (1998), 137(1), 77-85;
“The pharmacological profile of FCE 27677: a novel ACAT
inhibitor with potent hypolipidemic activity mediated by
selective suppression of the hepatic secretion of
ApoBl00-containing lipoprotein”, Ghiselli, Giancarlo,

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

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

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

35 Development of a series of substituted N-phenyl-N’-[(1l-
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The meglitinide which may optionally be enployed in conbination with the
conpound of fornmula | of the invention nay be repaglinide, nateglinide
(Novartis) or KAD1229 (PF/ Kissei), with repaglinide being preferred. - 42
08 April 2005 The SAT2 inhibitor of formula | will be enployed in a
weight ratio to the neglitinide, PPAR Yy agonist, PPAR a/y dual agoni st,
aP2 inhibitor or DP4 inhibitor wwthin the range from about 0.01:1 to about
100: 1, preferably 5 fromabout 0.2:1 to about 10:1. The hySoApHi2HeHi c
agent or |ipid-1owering.agent .which may be optionally enployed in

conbi nati on wit ¥ F%ic%o SH%HE)W‘:W(BFW%? f“lg*f ehentedenti on may i ncl ude
1,2,3 or nore MPPorhtldsiteopsemiHMGEOAL tdUStasE denhi Pidins raddd .Squal ene

synt het ase i nhi Rj440r Gped.i QRb6sACI erpyatd.ve A inhi bitors,
| i poxygenase i nhj bi tors, chol egt ee(rj((?ﬁ' a%%oérzbt .g%n‘“ﬁﬁ?b?f sg‘,c’ ileal Na+/bile
acid cotranspor tEP R A IRdr §°- Jp®8gul ators of LDL receptor activity, bile

aci d sequestriants, afuk drypoil¢pidenic aged: ag Berdrn/abk¥esiath? bLharpof. MIP

No. 5. 505, 872, UG P Parsnt Y Synge b g d sk B rg i 270, 0. 5.

Patent No. 5, 76(;%248td and p¥RRRM2NIELS, BRAAY875, U S. 20 Patent No.

5, 885,983 and U. S. Appéirqqioil(ﬂpi@ﬁicalaggpt ma@%é@«:h%%é%éfoq Cct ober 20,

1998, now U. S. '?ats%r:‘t NO. “2‘566 440. "Preferred are eac of the preferred

MIP i nhi bitors TISEPEERY HHRALH BFefRErROTEnRNGNREoUH S appl i cat i ons.

Al of the aHbvesQHi846Parened laasl 2osapplscatbdnim Ataeracaldrosas ed herein

by reference. 115, 45-63 (1995) and J. Med. Chem. 41, 973 (1998).

The hypolipidemic agent may be an ileal Na‘/bile
acid cotransporter inhibitor such as disclosed in Drugs
- of the Future, 24, 425-430 (1999).

15 Preferred hypolipidemic agents are pravastatin,
lovastatin, simvastatin, atorvastatin, fluvastatin,
cerivastatin, atavastatin and rosuvastatin.

The above-mentioned U.S. patents are incorporated
herein by reference. The amounts and dosages employed
20 will be as indicated in the Physician’s Desk Reference

and/or in the patents set out above.

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

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

The dose administered must be carefully adjusted
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 formulations for the hypolipidemic
agent will be-as disclosed in the various patents and
applications discussed above.

The dosages and formulations for the other

hypolipidemic agent to be employed, where applicable,

- 47 -



The hypol i pidem ¢ agent may be an HMG CoA reductase inhibitor which
includes, but is not limted to, nevastatin and related conpounds as
disclosed in U S. Patent No. 3,983,140, lovastatin (nmevinolin) and rel ated
30 conmpounds as disclosed in U S. Patent No. 4,231,938, pravastatin and
rel ated conpounds such as disclosed in U S. Patent No. 4, 346, 227,
sinvastatin and related conpounds as disclosed in U S. Patent Nos.
4,448,784 and 4,450,171. The hypolipi denic agent nay al so 08eARPM«200543 08
April 2005 conpounds disclosed in U S. provisional application nos.

60/ 211, 594 and 60/1d1pe505 setx het HVIBh€olateduetsion bhhitd t ors whi ch may be

enpl oyed herein piGliddens Db sRI G ed}Qchi Mted to, fluvastatin, disclosed in
U S. Patent No. 5 5,354,772, cerivastatin disclosed in U S. Patent Nos.

5,006, 530 and 5, 177, 689, °RtloPPR 553 tdP_cl bsadisfrcgosy rezatlént Nos.
4,681, 893, 5,2731095e 5SHt38Mme828mp inG, 686, M4 inia¢ast &t idn

(Ni ssan/ Sanky9' s, sya dn C 4) isclosed jn. U S, 6 Patent No.
5,011, 930, Shi on%giU%\{OﬂAﬁlrna égrl%e%%q%vio)sfagf%'? ia??"‘("’zﬂ'ﬁ%z'éy k¥ &€ osed in U S.
Patent No. 5, 2602RR45, S8R d"T érgt ree&arabily Evarpebaes 0.di sel osed in U. S.

Patent No. 5, 753t&&boupylEzake anelgTouef tifalong) actone derivatives as

disclosed in U S  Pat . 4,613,610, ipdene anal ogs of neval onol act one
15 derivatives as di Esilc gésfee{}l%ieﬁ F’#a‘%ﬁf?%ap‘?%’h W5 BEF08ARE S of

6- [ 2- (substi t ut etRRAPLLS} -Willl Fopt&id )qher MAP 2intiibstandn deramatnicves t her eof
as disclosed1dn Ersnm aBatient tNoabods 63bb R4S, preR@bhsl § 36423 aro

3-substituted pgnt atneas'hoi c aci,d derivative) dichloroacetate, im dazole 20
anal ogs of neval 38 alltdned ad i E‘Eﬂ’%%&fieﬁa;dl 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

15 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.

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

A preferred oral dosage form, such as tablets or

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

A preferred oral dosage form, such as tablets or

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

The other hypolipidemic agent may also be a
lipoxygenase inhibitor including a 15-lipoxygenase (15-
35 LO) inhibitor such as benzimidazole derivatives as
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application WO 86/ 07054, 3-carboxy-2-hydroxy-propane- phosphonic acid
derivatives as disclosed in French Patent No. 2,596,393, 2,3-disubstituted
pyrrol e, furan and thiophene derivatives as disclosed in European Patent
25 Application No. 0221025, naphthyl anal ogs of neval onol actone as
disclosed in U S. Patent No. 4,686,237, octahydronaphthal enes such as
disclosed in U S Patent No. 4,499,289, keto anal ogs of nevinolin
(lovastatin) as disclosed in European Patent Application 30a\0PY, 25 146

A2, and qui nol i ng; i, di I ives_disclosed in U S Patent No.
5,506, 219 and 5, gﬁ?gﬁ%ﬁ lﬁnﬁgd’%?’tl?gﬁ' ﬂ%d%‘ﬁhf‘mlé’léerﬂ oRpaeRsedusef ul in
i nhi biti ng HVG C3A Yedi'tldse3 suistcabl @zdlomesses herseilpsad &n di scl osed in GB

2205837. - 44 0&0Aps)1812Q05and he-sgualeng gwt&etﬁ%glé nem' gi tors suitable
for use herein igclgdtg % are not Ii,m'teé to, a-p ospsnonoY sul f onat es

di sclosed in U S CPAPRM SXo2ls Artenyapion pisdickiisdhesed by Biller et al,
J. Med. Chem } 198Berd&&iler®3is5SirNaabhdts AL th88ilhiY, séndeide N J sopr enoi d

hosphi nyl - net p&%g n S. as. at her_.kno squal ene
gSnt hetase i nhi birl %g%g fo:} ge%grrp 12‘?’%@%??13‘& SLAN §4530F ATHBRE AR No.

4,871,721 and 4, $28PB5% &ind Brht Bid-| Bharmrgrlogy NELASTS c hadndes 2-106, Ponpi pom
MM, and Poul t emrpdCérnickllCust e, PhsvmBeaybicale BagI Oy 2, 1-40 (1996).

In addition, othet e,S etase inhi.bifors suitable for use herein
i ncl ude the ter pgﬁgﬁgy@%ﬁoehﬁé%%aﬁggr%ﬁ%% 16sE8FHF BOTFaIHL8E Mont el | ano

et al, J. M4 ®Gisrrse"10FRrront Br3nadeyticed Pesiwsylods, di phbsgthat e

anal og A and presqual ene dqpeRhes HTEErhlSQT 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 one to four times daily. It may be
advisable to start a patient on a low dose combination
and work up gradually to a high dose combination.

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

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

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

30 The beta 3 adrenergic agonist which may be
optionally employed in combination with a compound of
formula I may be AJ9677 (Takeda/Dainippon), L750355
(Merck), or CP331648 (Pfizer) or other known beta 3
agonists as disclosed in U.S. Patent Nos. 5,541,204,
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PP) anal ogs as disclosed by Corey and Vol ante, J. Am Chem Soc., 1976,
98, 1291-1293, phosphi nyl phosphonates reported by MO ard, RW et al,
J.A C S, 1987, 109, 5544 and cycl opropanes reported by Capson, T.L., PhD
20 dissertation, June, 1987, Dept. Med. Chem U of Utah, Abstract, Table
of Contents, pp 16, 17, 40-43, 48-51, Summary. O her hypolipidem c agents
suitable for use herein include, but are not limted to, fibric acid
derivatives, 25 such as fenofibrate, genfibrozil, clofibr&8ApHa®Ei brat e,
ciprofibrate, clinofibrate and the |ike, probucol, and related conpounds
as disclosed in o 757.0'qﬂé’t'eﬁt45?\10.133;6547,'%@,83p1mb15<;@88m,gemf_ﬂ brozil being
preferred, bile aciaeh's,eq,uest3:amtas1dsg§§13la@8cgg{,?gswg,%{e@@&%, 30 col estipol and
DEAE- Sephadex (Sechol,ﬁq‘xe( h Pol .i %eéi.de‘(sgz,, as as

| i post abi | * (Rhone- Poul €né1P2EF SAINTRLEREGHiSh Mey $gbeet kameady et hanol ami ne
derivative), inmaSPRIPY{HOR- a0 inatien raiytdrotomstuati & (FBPkhia I na

i stigmastanyl shose hoirstlheéhelisg, (o8RPC ozg,q , i nocycl odextrin (Tanabe 35
Sei yoku), Ajinonot AJ- 814 (azul ene d(eﬂiv t?%/é)@%Sor%’ift r?‘f‘mﬂ)OS

0
mel i nam de ( Suni £6ib)5 %Sundoz 58- 035, American Cyanamid CL-277, 082 and
CL- 283,546 (di substi tTtedeureanider(aviat dotRmine Ni bk RkE @Hidit KT Pi NDX,

acifran, neonycCiBRicR-HU RRSA hg,acid, aspirin, 5 )
pol y(di al | yl net h;l é(rznﬂpnngdp ggrlag\)/%ﬁ“\?elgys%% oé’segd’rtb(?lo%é’ba*i"r‘?“ B apatent No.

4,759, 923, quat e8P Hhi%te FOFMAA di BRY IadiskbbtnAmaneDniemirehbos i de) and
i onenes such 10as (dbbrs@sad Jbhnddr. olPabLdk:i N0 (RéydNR FoRP9widRd Ot her  known

serum chol est er olg; ,oneri;ng §9§r§5%iramate being preferred.

' The thyroid receptor beta compound which may be
optionally employed in combination with a compound of
formula I may be a thyroid receptor ligand as disclosed

15 in W097/21993 (U. cal SF), W099/00353 (KaroBio) and
GB98/284425 (KaroBio), with compounds of the KaroBio
applications being preferred.

The anorectic agent which may be optionally employed
in combination with a compound of formula I may be

20 dexamphetamine, phentermine, phenylpropanclamine or
mazindol, with dexamphetamine being preferred.

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

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

Examples of the anti-platelet agent(s) which may be

" optionally employed in combinations of this invention
include abciximab, ticlopidine, eptifibatide,
dipyridamole, aspirin, anagrelide, tirofiban and/or
30 clopidogrel. ,

Examples of the anti-hypertensive agent(s) thch may
be optionally employed in combinations of this invention
include ACE inhibitors, calcium antagonists, alpha-
blockers, diuretics, centrally acting agents,

- 50 ~



10 The ot her hypolipidem c agent may be an ACAT inhibitor such as

di sclosed in, Drugs of the Future 24, 9-15 (1999), (Avasim be); "The ACAT
inhibitor, C-1011 is effective in the prevention and regression of aortic
fatty streak area in hansters”, N colosi et all 15 Atherosclerosis
(Shannon, Irel). (1998), 137(1), 77-85; "The pharnmacol ogi cal profile of
FCE 27677: a novel ACAT inhibitor with potent hypolipidemc actiyvit

medi ated by selective suppression of the hepatic secreti orP8April 200

ApoBl 00-containing |ipoprotein”, CGhiselli, Gancarlo, 20 Cardi ovasc. Drug
Rev. (1998), 16(3'?91%“ br-FRpnbagesists, betankdpkbkéte and

al kyl sul finyl -di pmmgdpmw@lmalnmmrs inhibitor", Smth, C, et all Bioorg.

Med. Chem Lett. (1 , " ACAT | nhi bi t or s phy5| ol ogi c
mechani sis for hypol %%%%%:jo)afn nq’“é’tlﬁﬁ%s‘rf‘lcéil 2ilds38oBE vities in
experinental ani Rt eeriky a‘llslé‘a@ﬂflhl |ber@diepoi { s )fos Rubdmdllo, rdmibyaritt, R, Jr.;

Hol I i nger, I\/amnf eesltophil, Ié}{a{@mn@n mﬂﬁ@hﬂpf%rﬁ’ﬁé&%h(ﬁ 5), 173-98,
Publ i sher: gg ndgan? . A bi'tors tentia
anti - at her oscl er BT ¢ SH&R S"exagP;Lgf’(o ccaéf:l‘é‘l‘la“éegwsrts kBgludsthem (.1994),

1(3), 204-25; "|anlddirdns, ofiltaeybmCol fekabesd evekafardqy! rérangfiaease

(ACAT) as hypoche en A ISt vvat er-sol |l e ACAT
inhibitor with [i E;f;%ﬁgatllﬁsaggﬁ%atn? FQ% C[) or s utb

acyl - CoA: chol est & FEpEhdmstude §sxeapyiny. d%sz%velaoﬂrr@mzmna series
of substitut d@ hbp@mHQHS-Nf didretids iR ulRr hidMBIorothiazide,

phenyl cycl opent yk)pgd urms%aae,g}%@%gﬁlamogggg.%estem'e 562 or

activity", Stout et a ntract
TS 962 (Tai sho examples of centrally acting agents include clonidine and

.guanfac1ne, examples of angiotensin-II antagonists
include losartan, valsartan, irbesartan, candesartan and
15 telmisartan; examples of beta-blockers include
metoprolol, propranolol, atenolol, carvedilol and
sotalol; and examples of vasopeptidase inhibitors include
omapatrilat and gemopatrilat.
In carrying out the method of the invention, a
20 pharmaceutical composition will be employed containing
the compounds of structure I, with or without another
antidiabetic agent and/or antihyperlipidemic agent, or
other type therapeutic agent, in association with a
pharmaceutical.vehicle or diluent. The pharmaceutical
25 composition can be formulated employing conventional
solid or liquid vehicles or diluents and pharmaceutical
additives of a type appropriate to the mode of desired
administration. The compounds can be administered to
‘mammalian species including humans, monkeys, dogs, etc.
30 by an oral route, for example, in the form of tablets,
capsules, granules or powders, or they can be
administered by a parenteral route in the form of
injectable preparations, or they can be administered
intranasally or-in transdermal patches. The dose for
35 adults is preferably between 10 and 2,000 mg per day,
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Pharmaceutical Co. Ltd). 5 The hypolipidem c agent may be an upregul ator of
LD2 receptor activity such as MD-700 (Tai sho Pharmaceutical Co. Ltd) and
LY295427 (Eli Lilly). The hypolipidem c agent nay be a chol esterol
absorption inhibitor preferably Schering-Plough's 10 SCH48461 as wel | as

t hose disclosed in Atherosclerosis 115, 45-63 (1995) and J. Med. Chem 41,
973 (1998). The hypolipidem c agent may be an ileal Na+/bile acid
cotransporter inhibitor such as disclosed in Drugs of the G&ApFl200,
425-430 (1999). 15 Preferred hypolipidem c agents are pravastatin,

| ovastatin, sinvalstatican Bt fdrdstiatéred finUyasi@iieNdosE &y YASTAL iEBrm

at avastatin and syvastatin., The above- tioned U.S. patents are

i ncor por at ed heégi%qu'rg{é%grdeoﬁgg. 3 meela'gggh[f‘ess &R3 Y&ages enpl oyed 20
will be as indicated? fYPhea Phiydiectapl s pRepkrRefonr énoerodandd ary i n t he
patents set out abemeicallg sOHMAYNASO Ofg ©@r B R uhaQf o f NE Ve ion wi Il be
enpl oyed in asvveii%p('g g z%tiig to the hﬁ)olsg i dem c agent (where present),
within the range'FromM apduat UG CRb e reBsaTIY-i8G0ang rserdia®i y FPFom about
100: 1 to about 1u3®0.theThenterss adnine stierledrenusixelewoar ef il yf adj ust ed
according to agephy&ifhfgiaRd &ondieti oo odLQQ.QQthgéca%% well as the
route of adm nistration, dosage form an regi men an tbhe desired result.
30 The dosages aR&®¥d™¥hiCAti ons for the hypolipidenic agent will be-as

di scl osed in the varismig2pahiettixcandct Ryl 6attiNTofbseuased arove. The
dosages and figr mi},aLiQns, RQ& ﬁ@%e@e@rﬁinecmb?pluéglockeryncasasgaent £0..Pg Pl oyed,

wher e applicabl e, Yy system as
_ set out below.

Assay for SGLT2 Activity

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

20 activity essentially as described in Ryan et al. (1994).
Evaluation of inhibition of SGLT2 activity in a clonally
selected cell line was performed essentially as described
in Ryan et al., with the following modifications. Cells
were grown in 96-well plates for 2-4 days to 75,000 or

25 30,000 cells per well in F-12 nutrient mixture (Ham's F-
12), 10% fetal bovine serum, 300 ug/ml Geneticin and
penicillin-streptomycin. At confluence, cells were washed
twice with 10 mM Hepes/Tris, pH 7.4, 137 mM N-methyl-D-
glucamine, 5.4 mM KCl, 2.8 mM 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 CaClz, 1.2 mM MgSO, at
37% 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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- 47 08 April 2005 will be as set out in the |atest edition of the
Physi ci ans' Desk Reference. For oral admnistration, a satisfactory result
may be obtai ned enpl oying the MIP inhibitor in an 5 anbunt within the range
of fromabout 0.01 ng/kg to about 500 ng and preferably from about 0.1 ng
to about 100 ng, one to four tinmes daily. A preferred oral dosage form
such as tablets or capsules, will contain the MIP inhibitor in an anount

of 10 fromabout 1 to about 500 ng, preferably from about 08 Apriladd®®t 400
mg, and nore preferably fromabout 5 to about 250 ng, one to four tines
daily. For oral 3Ghhildefraenohluis, shhe steldisonyre edubbedray, shekohizai ned

enpl oyi ng an HVG1Codur eduat aisen i Ak MG, s | - anpl e, pravastatin,

| ovast ati n, sinvggggqifL tggonyas%gﬁin, f|iéﬁ%?é%?ﬁ%érgge?{$§§ﬁa??n in
dosages enployed as indicated 11 the FHfFCLF e pesfommeterttitand such as
in an anmount wit Wi-hheYe NeGhge Rsfr debermbaittion ¢ EC200Q10&s, apd preferably
from about 4 50 ahRUbi 200 cBBcedd-aTH e ylithesase inhibitor may be
enpl oyed in dosgges in an anpunt{ﬁf?ﬁﬁﬁﬂ{ gg?gﬁagro%aﬁ%bﬁﬁ&ﬁfﬁﬁl?u) g to
about 2000 ng and"pFet EPRBPYL 1 SmIaEBRRSO Fange t rabbutpl iz@Benplataspr ef er r ed
oral dosage fornWesecdveasgbdbdeimssoplabegLapsul es, will contain the HVG CoA
reductase inhibitor in an anmount fromabout 0.1 to about 100 ng,
preferably from _about 5 to about 80 ng, and nore preferably from about 10
to about 40 ny. ARYPREtEr YeBneRmIG.dEsaljel f dlurrssantlergsst altlaeks & and

10 Torok-Storb B. 1994. HK-2: an immortalized proximal
tubule epithelial cell line from normal adult human

kidney. Kidney International 45: 48-57.

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

are expressed in degrees Centigrade unless otherwise
indicated.

20

A. 3-Bromo-4’-ethylbenzylhydrol
Dry Mg turnings (4.4g, 0.178 mol) under Ar were
25 stirred overnight whereupon 100 mL of dry Et20 was added
followed by addition over 1 hr of p-bromoethylbenzene
(22g, 0.119 mol) in 20 mL of Et;0. (In the event the
reaction did not start, 0.5 ml of 1,2-dibromoethane was
added). After stirring overnight, m-bromobenzaldehyde
30 (li1g, 0.06 mol) in 20 mL of Et,0 was slowly added. The
' resulting light solution was monitored Ey HPLC over 4-6
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30 capsules will contain the squal ene synthetase inhibitor in an anount of
fromabout 10 to about 500 ngy, preferably from about 25 to about 200 ng.
The ot her hypolipidem c agent nay al so be a |ipQxygenase inhibitor
including a 15-1ipoxygenase (15- 35 LO inhibitor such as benzi m dazol e
derivatives as - 48 08 April 2005 disclosed in WD 97/12615, 15-LO

i nhibitors as disclosed in WD 97/ 12613, isothiazol ones as disclosed in WO
96/ 38144, and 15-LO i nhibitors as disclosed by Sendobry et08April&008nuati on
of diet-induced 5 atherosclerosis in rabbits with a highly selective 15-

| i poxygenase i nhi'Bi £®rd¢t@aRiing Wiegnicbinphete .antThexicdanton PlagpeEti es, Brit.
J. Pharmacol ogy (@88éhin?@ithlOH- n nicelli_et al, _

"15- Li poxygenase E%Bg i g{ﬂl nhi bj tui]%g;@dAa‘ib\c}lg]‘@irhé’%gpeeﬂ'ﬁa&tﬂrﬁbf’lfifir

Vascul ar 10 Di sease™, " PP PHGIT QL 88 ¢ dHayBEs i aTe ¥89%:d §ith1-20. The
conpounds of forfyiael cdrickdt heezh)biaaeﬁdwoiadana':éi:nceihg@uﬁltecmaéilEMF3 £mkoyed
together in the s3ABopsedy dO fQqrmor. [, se ate oral dosage forns
taken at the same fipe. 15 ?ﬁgérceg#ggg%\?i%énlsqoaegﬁ i"58d RIS fE

adni ni st er ed ian‘hélgg‘"saaé@lf BF I 28 BEQRe/hsxdnabovelihe siangbéaor  di vi ded

doses of one to fiopurlties addi ¥y9% Imomyhmneagyiélq@eelﬁ.%%gzg%)a Jatient

on a | ow dose comyi o) nd,_work up gradually to a hig
conbi nation. 20 'rlgﬁlgqglrrngfAgrertgag?@'bz&yldﬁgbe?ﬁ é &QE%Y edrtevftidvast at i n,

sinmvastatin, lovastatin, atorvastatin, fluvastatin, cerivastatin,

atavastatin ardd rosuvast ajiaqomy\h@nettmlg;agnytl%g@haqje t her apeuti c agent
whi ch may

To a stirred -30° solution of Part A 3-bromo-4'-
ethylbenzhydrol (12.4g, 0.0426 mol) in 120 mL of MeCN was
added BF3;-Et,0 (6.04g, 0.0426 mol) followed by Et3;SiH
(9.9g, 0.852 mol). The dark reaction after stirring 1 hr

15 at -30° was warmed slowly to -5°. When complete by tlc,
the reaction was quenched by addition of saturated agq.
K2CO3;. After addition of 100 mL of H,0, the mixture was
extracted 3x with Et;0. The combined organic layers were
washed with brine, dried over Na,SO;. After concentration

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

cC.

25

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

over 20 min. After lhr 2,3,4,6-tetra-O-benzyl-p-D-
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be optionally enployed with the SGT2 inhibitor of 25. formula |l is 1, 2, 3
or nore of an anti-obesity agent, it may include a beta 3 adrenergic
agonist, a lipase inhibitor, a serotonin (and dopam ne) reuptake
inhibitor, a thyroid receptor beta drug, an anorectic agent, an NPY
ant agoni st, a Leptin anal og and/or an M4 agonist. 30 The beta 3 adrenergic
agoni st which may be optionally enployed in conbination wth a _conpound of
formula | may be AJ9677 (Takedal Dai ni ppon), L750355 ( Mer clOB ARl 2@5331648
(Pfizer) or ot he& \gcr& vvntbeta 3 _agonists as disclosed in U S. Patent Nos.
5,541, 204, - 49 208 ASFIPI20(5 559779, B3, mell4gn, 184 57767983 and
5,488,064, with ﬁ@%‘?%y%?&,m&% ande 3131648 8l 09; AL gLred., Tree | i pase
inhi bitor which apy heigpti® ghgh.ﬁfgg%§ed in _conbi nation wth & conpound
of formula | may 5 be orlistat or ATY - ERH1ATRE) 29 wittiaClr | A§tat bei ng
preferred. ng sBIBHEi Ao (dha dOparsImdionewps akeut adiditoQr widH ch may be
optional | y enpl ojethd preoenbidatasanni i na ormula_L. may be
si but r ani ne, topgffﬂﬁfgvéptgggﬁnso @k Johﬁégggwg%ﬂgkg&i%El?ikgéﬁg?ﬁn),
si butrani ne and topi ramate béi baﬁ‘:ae%‘?‘feé'd?ra*rh@‘ t49n9i 3l T/@Ept or bet a
conpound whi ch nBY2RsEatept i Hhal byoénmteyedited ¢afbe naide@l whih a conpound
of formula | maybhfinddt RYrPig .gand as discl.osed 15 in
W97/ 21993 (U. Ca|,,SF), W99/ Oéggggfi%rﬁ’ggko?‘%naasC§9r8‘/lf§4g?§““’(rl’{‘aroBi 0),
with conpounds of RS AP DB PRppfieafiodns being preferred. The anorectic
agent which r‘rﬁy be optionally enpl oyed

D.

W th

15 To a stirred -30° solution of Part C lactol (29.1q,

0.04 mol) in 100 mL of MeCN was added BF;-Et,0 (5.62g,
0.04 mol) followed by Et;SiH (9.21g, 0.08 mol). After 2
hr, when tlc showed the reaction to be complete,
saturated aq. K;CO; was added and the suspension stirred 1

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

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

30 title beta tetra-O-benzyl C-glucoside. (Note when Et3;SiH
is the reducing agent, a 5:1 beta/alpha anomer mixture is
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in conbination with a compound of formula | may be 20 dexanphet anm ne,

phent erm ne, phenyl propanol am ne or mazindol, w th dexanphetam ne being
preferred. The various anti-obesity agents descri bed above may be enpl oyed
in the sane dosage formw th the conmpound of fornula | or in different
dosage forns, in dosages and 25 regi nens as generally known in the art or
in the PDR. Exanples of the anti-platelet agent(s) which :

optionally enployed in conbinations of this invention |ncKﬁ%@P@ﬂﬁ9Q@ mab,
ticl opidine, eptégé§¥u xrldannle aspirin, anagrelide, tirofiban
and/ or 30 cl opi dogrer ‘?ﬁﬂaés RED (PS5 H i Lshypesttidnsey e agent (s) which may
be optionally enplxhved is aomrinedti ons of this invention include ACE

i nhi bitors, calcium antagonists, alpha- blockers, diuretics, centrally
acting agents, - 50 08 April 2005 angiotensin-Il antagonists,

bet a- bl ockers and vééopeptidase i nhibitors. Exanples of ACE inhibitors
include lisinopril, enalapril, quinapril, benazepgil, fosinopril,

rampril, 5 captopril, enalaprilat, nDeX|pr|I andol april and
perindopril; exanples of cal ci um ant agoni T3 ide anl odi pi ne,

diltiazem nifedipine, verapam |, felodig ni sol di pi ne, isradipine and
ni cardi pi ne; exanples of al pha- hé"' |nclude terazosi n, doxazosin and
prazosin; 10 exanples of diuretics i de hydrochloroth|a2|de

torasem de, furosem de, splronoladﬁﬁ ) aﬁ@ilndapanlde exanpl es of
centrally act?ng agents include cloni ®e and guanfacine; exanples of

angi otensin-11 antagoni sts

A solution of Part D tetra-O-benzyl C-glucoside
(2.4g, 3.35 mmol) in EtOAc (100 mL) containing 10%
lOilPd(OH)z/C (0.35 g) 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 1.1 g of the desired beta C-
glucoside (92%) as a white crystalline solid.

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

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

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

3¢ NMR (125 MHz, CD,OD) & 143, 142.8, 141, 140, 129.9,
129.6, 129.5, 129.1, 128.8, 126.7, 83.8, 82.3, 79.9,
30 76.4, 72.0, 63.2, 42.5, 29.4, 16.2.
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include | osartan, valsartan, irbesartan, candesartan and 15 tel m sartan;
exanpl es of beta-bl ockers include netoprolol, propranolol, atenolol,
carvedil ol and sotalol; and exanples of vasopeptidase inhibitors include
omapatrilat and genopatrilat. In carrying out the nmethod of the invention,
a 20 pharmaceutical composition will be enployed containing the conpounds
of structure I, with or without another antidiabetic agent and/or
anti hyperlipidemic agent, or other type therapeutic agent 08 Apris2086i ati on
with a pharmaceutical vehicle or diluent. The pharmaceutical 25
conposi tion can Pélf erHed fosdCoHpiOsyidrdisc oMt onad foseki d7er i quid
vehi cl es or diluents and pharnaceutical additives of a type appropriate to
the node of desired administration' . The cquounds can be admnistered to
-manmal i an speci es includi ng humans, dogs, etc. 30 by an ora
route, for exanple, in the formof tablets, capsomMes, granules or powdlers,
or they can be adm nistered by a parenteral r, e in the form of
i njectabl e preparations, or they can be i ni red intranasally or-in
transdernmal patches. The dose for 35 ad 5 preferably between 10 and
2,000 ng per day, - 51 08 AprilHo ich can be adm nistered in a single
dose or in the form of individual 5, from1-4 times per day. A typical
Lo . . i . .
i njectable preparation is produce® byl a%%ptically placing 250 ng of
compounds of structure | 5 into a viaf aseptically freeze-drying and
seal ing. For use, the contents-of—the—wvtat—are—xed with 2 nL of
physi ol ogi cal saline, to_produce an injectable
A. 3-Bromo-4’'-methoxybenzhydrol
To a stirred -78° solution of m-dibromobenzene
(70.99, 0.3 mol) in 200 mL of dry THF under Ar was added
10 117 mL of 2.56 M n-BuLi (0.3 mol) in hexane over 10 min.

After 30 min, p-methoxybenzaldehyde (27.2 g, 0.02 mol) in

50 mL of THF was added over 20 min. The solution was

stirred for 1 hr at -78° (complete by tlc) prior to

quenching with saturated aq. NH,Cl. After warming to

15 20°, the reaction was diluted 2 fold with EtOAc prior to

washing with H,O0 followed by brine. After drying over

Na,SO, and concentration using a rotary evaporator, 103 g

of 3-bromo-4’-methoxybenzhydrol was obtained as a yellow

oil that was carried forward without further

20 purification.

B. 3-Bromo-4’-methoxydiphenylmethane

To a stirred -40° solution of crude Part A 3-bromo-
4’ -methoxybenzhydrol (103g, 0.2 mol) in 300 mL of MeCN

25 was added Et3SiH (64 mL, 0.4 mol) followed by BF;-EtzO

(27.7g, 0.2 mol). When complete by tlc, the reaction
was quenched by addition of saturated aq. K,CO; (25 mlL).
After addition of 100 mL of H;0, the mixture was
extracted 3x with EtORc. The combined organic layers were

30 washed with brine, dried over Na,SO,. After concentration

using a rotary évaporator, the crude title 3-bromo-4’-
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preparation. SAT2 inhibitor activity of the conpounds of the 10 invention
may be determ ned by use of an assay systemas set out below Assay for
SA.T2 Activity 15 The nRNA sequence for human SA.T2 (GenBank #MB5549) was
cloned by reverse-transcription and anplification from human ki dney nRNA,
usi ng standard nol ecul ar bi ol ogy techniques. The cDNA sequence was stably
transfected into CHO cells, and clones were assayed for SGT2 20 activity
essentially as described in Ryan et al. (1994). Eval uati oP8Apiil105 ti on
of SALT2 activit 'hn a,clonally selected cell line was perforned
essential ly as JEsCPF¥EPhenwingtdianet (829) weist khtdmetbokamuwiangnnodi fi cati ons.
Cell's were growilina9felwekingl 5 €30h6rnezthedaySe Q45 PQ0 Qr 25 30, 000
cell's per well idyohpd@ Eblitléwé'tb;ﬁfgtsgre ,[(Hafgasx!flu%ze)z, 1?%%0?ef§ﬁarbovi ne
serum 300 ug/m Geneticin and “penici PHH-SeFEPBhycin. At confl uence,
cells were washed twice with 10 mM Hepes/ Tris, pH 7.4, 137 nM N-net hyl - D-
gl ucamne, 554 mM K&, 2.8 nM CaCl2, 1.2 nM MgSH. Cells 30 then were

i ncubated with 10 pM (14ClAM5 and 10 pM inhibitor (final DVBO =0.5% in
10 mM Hepes/ Tris, pH 7.4, 137 mM Nad , PMe2 8 mM CaCl2, 1.2 mM
MSO4 at 37C for 1.5 hr. Uptake assays hed with ice cold 1X PBS
containing 0.5 mM phlorizin, and cells W en lysed with 0.1% NaCH.
After addition of McroScint - 52 ,08Ap 2005 scintillation fluid, the
cells were allowed to shake forB"® hqgur T~end then [ 14C] AMG was quantitat ed
on a TopCount scintillation cougk&~Coppsols were perforned with and

08n

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

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

benzyl-f-D-glucolactone (12.5 g, 0.023 mol) in 20 mL of
THF was added over 10 min. The solution was stirred for

15 1 hr at -78° whereupon tlc analysis indicated the
reaction was complete. After quenching with saturated
ag. NHCl (25 mL) and warming to 20°, the reaction was
diluted with EtOAc (200 mL). The organic layer was washed
with H;0 followed by brine. After drying over Na,;SO; and

20 concentration using a rotary evaporator, the desired
title lactol was chromatographed on silica gel using
12.5% EtOAC/hexane to elute 8.1 g of >90% lactol followed

" by 9.7¢g of >80% purity.
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wi t hout NaCl . For determ nation of EC50 values, 10 5 inhibitor
concentrations were used over 2 log intervals 1in 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 B. 1994. HK-2: an
imortalized proximal tubule epithelial cell line fromnormal adult hunan
ki dney. Kidney International 45: 48-57. The foll ow ng Wrking ExaTP
represent preferred 15 embodi ments of the present inventi &8 Apfil2005
tenperatures are exprgssed in degrees. Centigrade unless otherw se

i ndi cated. Exanple 1 Et HO 20 A. 3-Bronp-4'-ethyl benzyl hydrol Dry My
turnings (4.4g, 0.178 nol) under Ar were 25 stirredmoverni ght whereupon 100
m. of dry Et20 was added followed by addition er 1 hr of

p- br onoet hyl benzene (22g, 0.119 nol) in Et20. (In the event the
reaction did not start, 0.5 m of 1,2-di g=onoet hane was added). After
stirring overni ght, m bronbbenzaha€ e /30 (I'lg, 0.06 nmol) in 20 mL of Et20
was slowy added. The resulting Ilg- 9Iution was nonitored by HPLC over
4-6 - 53 08 April 2005 hr to det e W8n complete. The reaction, after
guenching with saturated agq. NHACL, mé@“extracted 3x with EtOAc. The

conbi ned organic | ayers were wa ; ed over Na2SO4 and
concentrated BSi ng a ToOhak¥irred -40°

solution of Part C lactol (7.8qg,
0.019 mol) in 100 mL of MeCN was ‘added Et3;SiH (3.42 mL,
0.04 mol) followed by BF;Et,0 (1.37 mL, 0.02 mol). After
1 hr, when tlc showed the reaction to be complete,
saturated aq. K;CO; (10mL) was added and the suspension

10 stirred 1 hr at 20° prior to extracting 3x with EtOAc.
The combined organic layers were washed with H;0, briné,
dried over Na;SQq, and concentrated using a rotary
evaporator to yield 8 g of crude product. Chromatography
on silica gel with 5% EtOAc/hexane eluted nonpolar

15 impurities followed by 0.92 g of pure title p-tetra-o-

benzyl C-glucoside followed by a 6.5g containing both
anomers.

20

The above two fractions of Part D compound were
hydrogenated separately over 10% Pd(OH), (2% by weight)
25 for overnight at 1 atomosphere H, in EtOAc (12.5 mL/g of
Part D compound). After filtration and solvent removal,
the hydrogenolysis product of the mixed fractions was
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5 evaporator. The resulting yellow oil was chromatographed on silica gel
usi ng 5% Et OAc/ hexane to elute nonpolar inpurities and 7-9% Et OAc/ hexane
to elute 12.4 g (71% of 3-bronp-4'ethyl benzhydrol as a light yellow oil.
10 B. 3-Brono-4'-ethyl di phenyl methane To a stirred -30 solution of Part A
3-brono-4'- ethyl benzhydrol (12.4g, 0.0426 nol) in 120 nL of MeCN was
added BF3Et20 (6.04g, 0.0426 nmol) followed by Et3SiH (9.9q, 0.852 nol).
The dark reaction after stirring | .hr 15 at -30 was war ne%as‘P\RfW%Ooﬁo - 5.
When conpl ete by phik €y t was_quenched by addition of saturated
agq. K2008. After addlietC% Ig,% %?%O%ﬁ%uﬁ%n%fo,m%%l%rﬁt’ﬁ?@ wagseextract ed 3x
with Et20. The c6Rbimed Ghganembirepemstaweis yoasdwdiwbs hy BEre Gy i €d Over
Na2SO4. After congemrér ald QnurPrdisigigqa rotary evaporator,

3- brono-4' - et hyl di phenyl - net hane 1?. 179, 95% was obtained as a |ight
yellow oil that was used without further purification. C. Et 25 To a
stirred -78 sdl utiPdf wfteRanbn B Gndar @004 4uin, ebByhAl RheRY) ;g%tgguqe (10. 99,
0.04 nol) in 100 Jgk of %rg 30, JHE under Ar was_added 25.7 ni of 1.7 M
t-BuLi in hexane over 20°mA "Rkt FTIRFID 3E42800Ms B0 sERgyent 0D - 54
08 April 2005 gl'388IBdidde3 (@B 5itg,100% 8137 sodbdnt m: 300%riMeok /A swas added
over 15 m n. Theosol ¢ty.eH, wa i f 7 rj to quenching
with saturated aq. NH461.qu t%gr%éxé\t/{a%i r?g%t%e%s?é t+h8'$esgé{3%‘ri was diluted 2
fold with 5 EtOAc prior to washing with H2O fol |l owed by brine. After

10 1H NMR (400 MHz, CD;OD) & 7.28 (s, 1H), 7.24 (d , 2H,
J=3Hz), 7.09 (m, 3H), 6.79 (d, 2H, J=THz), 4.08 (d, lH,
J= 8.8 Hz), 3.88 (s, 2H), 3.75 (d, 1H, J=12 Hz), 3.73 (s,
3H), 3.65 (dd, 1H, J=12, 3 Hz), 3.4 (m, 4H).

15 13C NMR (IOOMHZ, CD;0D) & 158.6, 142.1, .140.2, 133.8,
130.0, 128.7, 128.6, 128.3, 125.8, 82.9, 81.3, 79.0,
15.5, 71.1, 62.5, 55.1, 41.1.

Anal Calcd for CyoH240¢ LC-MS (M-H) 359; found 359.
20

Example 3

25
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drying over Na2SO4 and concentration using a rotary evaporator, 29.2 g of
the desired title lactol was obtained as a colorless syrup that was
carried forward without further purification. 10 D. Et 15 To a stirred -30
solution of Part Clactol (29.1g, 0.04 nol) in 100 nmL of MeCN was added
BF3Et 20 (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. K2CC8 was
added and the suspension stirred 1 20 hr at 20 prior to di [0&APE 200Bh H2O
and Et20. The conbiped organic |ayers from3 Et20 extractions were washed
with brine, dried ovg? "‘l\la?f%éﬁ?daﬁ céatentarapédm-digirngokeraehar y evapor at or
to yield 28.3 g GR.&q) i Phinmoy el 1r0WOS WL UPE ,d:GNER raphy. .Qn_.silica gel
with 5% 25 Et QAgjhpxape £lut gd _rg)uqlpol g i Zﬁ}?i,tﬁgé&fgél ngvea Sfc’%‘%’ﬁ’y by the
desired beta anoner and t'Hen the alphatd r In BSX30ei gYRE dfr méhed in t he
bet a anomer coulfftee fQrdimer 2, puaid-itedrHy0-aichhol - pLotfnabi 4G Mt Ry hexane or
by recrystalg zafi : t i.e 6 of, the desired 30 title beta
tetra- 0- benzyl g' ?gcrgrg(l?l eEB(OI_zI%t@ éﬁe%gﬁt@% Addpd Qe tedtici-ngThgent, a 5:1
bet a/ al pha anonef®*MFXxPureds stirgsi fgg Aphi 1at2608° alohaleed byhereps when

i Pr3SiHis substgstivreto api#chifd xfithe sheu R 8§98y & Eo R .
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
oil that was carried forward without further '

_purification.
15 B.
X
BnO °
R , X = Br
8no\ “oBn

0B8n

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 BFj:Et;0
(4.2 mL, 22 mmol). When complete by tlc after an hour,
the reaction was quenched by addition of saturated aq.
K;CO3 (25 mL) and the mixture was extracted 3x with EtOAc.
25 The combined organic layers were washed with brine, dried
over Na,SO4 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-glucoside.
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A solution of Part D tetra-0-benzyl Cglucoside (2.4g, 3.35 mmol) in EtOAc
(100 m.) containing 10% 10 Pd(OH) 2/ C (0.35 g) was stirred overni ght under 1
atnos. H2. After HPLC showed the reaction to be conplete, the catalyst
was filtered and the solvent renoved using a rotary evaporator to obtain
1.1 g of the desired beta C glucoside (92% as a white crystalline solid.
15 HPLC retention tinme: 7.04 mn, 100% pure, YMC S5 C 18 4.6x50mm col um,
2.5 nL/min, detection at 220nM 8 nmin gradient 0-100% B hd&Aprin2d0%t 100%
B. Solvent'A: 10% MOH H20 + 0.2 % H3P04. Solvent B: 90% MeOH H20 + 0.2 %
20 H3P04. 1H NWMR (SOS'NPE, CD30D) S 7.27 (s, 1H), 7.23 '(d, 2H, J=4.95
Hz), 7.1-7.0 (m 5H), 4.08 (d, 1H, J=9. 37. 3.91 (s, 2H), 3.9 (dd, 1H,
J=2.2, 11 Hz), 3.68 (dd, 1H, J=5.5, 25 3 H7), 3.5-3.35 (m 4H), 2.57 (q,
2H, J=7.2 Hz), 1.18 (t, 3H,. {57 MR (125 MHz, CD30D) 8 143,
142.8, 141, 140, 129.9, 129.6,2"929. 129.1, ,128.8 126.7, 83.8, 82.3,
79.9, 30 76. 4," 72.0, 63.2, 42. 5N

a2, - 560988 April 2005 Anal
Cal cd for C21H2605 LC- M5 [l\/HrNH4] 376; og‘nound 376. Exanple 2 O 5 A
3- Bronp-4' - met hoxybenzhydrol To a stirred -78 solution of mdi bronobenzene
(70.99, 0.3 mol) in 200 nL of d ded 10 117 nL of 2.56
M n-BuLi (0.3_nol) in hexane over 10 m n.

5 A solution of Part B B-m-bromophenyl C-glucoside

(1.36 g, 2 mmol); Pd(PPhi)q (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
EtOAc/hexane to elute the desired title aryl stannane
(761 mg), plus mixed fractions, which after a second
column yielded an additional 92 mg of clean title

stannane for a total yield of 48%, followed by 230 mg of

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

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

trifluoromethoxybenzyl chloride (1.04 g, 6 mmol), and
Pd(PPhj)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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After 30 mn, p-nethoxybenzal dehyde (27.2 g, 0.02 nol) in 50 nL of THE was
added over 20 min. The solution was stirred for 1 hr at -78 (conplete by
tic) prior to quenching with saturated ag. NH4Cl. After warmng to 15 20,
the reaction was diluted 2 fold with EtOAc prior to washing with H2O
foll owed by brine. After drying over Na2SO4 and concentration using a
rotary evaporator, 103 g of 3-brono-4'-nethoxybenzhydrol was obtained as a
yellow oil that was carried forward without further 20 purG&Api#id09H. B.
3- Brono- 4' - met hoxydi phenyl met hane To a stirred -40 solution of crude Part A
3-brono- 4'-net hoxybenzhydrol (103g, 0.2 nol) in 300 nL of MeCN 25 was
added Et3SiH (64 nlL, 0.4 npl) followed by BF3Et20 (27.7g, 0.2 nol). Wen
conplete by tic, the reaction was quenched by addition of saturated ag.
K2CO8 (25 nL). After addition of 100 nL of H2g~the nmixture was extracted
3x with Et OAc. The conbi ned organic | aye 30 washed with brine, dried
over Na2SO4. After concentration using @ _rote evaporator, the crude
title 3-brono-4' - 57 08 April oxydi phenyl met hane (92g) was
chromat ographed on silica gel usi nq‘ Et OAc/ hexane to eluted 17 g of clean
product followed by |ess pure fradQ oS8 C. OMe To a stirred -78 solution
of Part B 3-brono-4' 10 net hoxydi phengd net hane (9.6g, 0.035 nol) in 50 nL
of dry THE upder Ar was added 14 of 2.5 Mn-Buli in hexane over 5 nin.
After stirring 30 rrirb 2.3.4 6-tet1[la-0,
onversidn to the final free glucoside was achieved

by stirring 295 mg of Part D tetrabenzyl ether with

Pd(OH)2 (15 mg) in EtOAc (3 mL) under 1 atmos of Hz for 15

hr. The title product (104 mg) was isolated after

10 filtration, Prep HPLC, and removal of solvent.

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

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

100% B hold 3 min at 100% B. Solvent A: 10% MeOH/H20 +
15 0.2 % HiPO4. Solvent B: 90% MeOH/H:0 + 0.2 % H3PO4.

1H NMR (400 MHz, CD;OD) & 7.3 (m, SH), 7.15 (m, 3H), 4.10
(d, 1H, J= 8.8 Hz), 3.99 (s, 2H), 3.9 (d, 1H, J=12 Hz),
3.7 (dd, 1H, J=12, 3 Hz), 3.4 (m, 4H).

20

Anal Calcd for C;oH;1F30¢ LC-MS (M-H) 413; found 413

25
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benzyl - p- D- gl ucol actone (12.5 g, 0.023 nol) in 20 nL of THE was added over
10 mn. The solution was stirred for 15 1 hr at -78 whereupon tlc anal ysis
indicated the reaction was conplete. After quenching with saturated aq.
NHAC1 (25 mL) and warmng to 20, the reaction was diluted with Et OAc (200
m.). The organic | ayer was washed wth H20O followed by brine. After drying
over Na2SO4 and 20 concentration using a rotary evaporator, the desired
title lactol was chronmatographed on silica gel using 12.5%8AENA@Sxane to
elute 8.1 g of >90% | actol followed by 9.7g of >80% purity. 08 April 2005
D. 5 To a stirred -4@-solution of Part C |actol (7.8g, 0.019 nol) in 100
m. of MeCN was added Et3SiH (3.42 nL, 0.04 ) followed by BF3Et20 (1.37
m., 0.02 nol). After 1 hr, when tlc showe srBeactlon to be conplete,
saturated ag. K2CO3 (10nL) was added suspeh5|on 10 stirred 1 hr at
20 prior to extracting 3x with Et : conbi ned organic |ayers were
washed with H20, brine, dried overpn ogaNd concentrated using a rotary
evaporator to yield 8 g of crude productgg,Chromat ography on silica gel

wi th 5% Et OAc/ hexane el uted nonpol ar_15 inpurities foll owed by 0.92 g of
pure title O-tetra-0- benzyl C-glucoside followed by a 6.5g containing both
anoners. E. 20 The albfowdxtwoe fafaEikaopbe & PRAttB P-moBPSMbhe Rl € -

hydr ogenat ed sepa&g&@g%eoy?r%lqg%fgg%%) %bé(d(vﬁlng)ht)(lg for f)vernl ght at

1 atonosphere H27in
mmol), and hexabutyldlstannane (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 éel
using 1:8 EtOAc/hexane to elute the 2.95 g of desired
aryl stannane.

15

20 A mixture of Part A stannane (2.66 g, 3 mmol), p-
"methylthiobenzyl chloride (1.04 mg, 6.0 mmol), and
tetrakis(triphenylphosphine)palladium (100 mg, 0.09 mmol)
was refluxed under Ar in THF (5 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 PhsP.
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Part D conpound). After filtration and solvent renoval, the hydrogenolysis
product of the m xed fractions was - 59 08 April 2005 purified by prep
HPLC using a YMC S10 reverse phase colum. The conbined material yiel ded
1.85 g of pure (3 anomer as a white solid. 5 HPLC retention tine: 6.04
mn, Zorbax C 18 4.6x75mm columm, 2.5 nL/mn, detection at 220nM 8 nmn
gradient 0- 100%B hold 3 mn at 100% B. Sol vent A: 10% MeOH/ H20 + 0.2 %
H3PO4. Sol vent B: 90% MeOH H20 + 0.2 % H3P04. 10 1H NVR (468 Aptl 208630D) S
7.28 (s, 1H), 7.24 (¢ , 2H, J=3Hz), 7.09 (m 3H), 6.79 (d, 2H, J=7Hz),
4.08 (d, 1H, J= 8.8 Hz), 3.88 (s, 2H), 3.75 (d, 1H, J=12 Hz), 3.73 (s,
3H), 3.65 (dd, 1H, J=12, 3 Hz), 3.4 (m 4H). 15 18® NVR (100MHz, CD30D) 8
158.6, 142.1, 140.2, 133.8, 130.0, 128.7, 12 128.3, 125.8, 82.9, 81.3,
79.0, 75.5, 71.1, 62.5, 55.1, 41.1. Ana for C20H2406 LC-Ms (M H)
359; found 359. 20 Exanple 3 A 25 - 2005 To a stirred -78
sol ution of mdi bronobenzene (1896¢ in 50 nmL of dry THE under Ar
was added 20 nL of 2.56 M n- BuLi,té\\ Rl ) i n hexane over 10 min. After
40 mn, 2,3,4,6-tetra-0-benzyl-p- Ajcol"actone (12 5 g, 22 mol) in 30 nL
of THE was added over 15 min. The solution was stirred for 1 hr at -78
(conmplete by tic)
S

1 M BCl3/CH,Cl; (6 mL, 8 mmol) was added over 5
minutes to a stirred -78° solution of Part B tetrabenzyl
ether (295 mg, 0.4 mmol) under Ar in CH2Cl; (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

lQ MeOH were added. The volume was reduced by half using a
rotary evaporator and 10 mL of MeOH added. After
repeating this process 3x, all the volatiles were removed
under vacuum. The residue was chromatographed on silica
gel using 5% MeOH/CH;Cl; to eluted 143 mg of the desired

15 glucoside in 90% purity. This material was further

purified by reverse phase preparative HPLC to yield 104
mg of the final desired glucoside.

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

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

1H NMR (400 MHz, CD;OD) & 7.27 (s, 1H), 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, 1lH, J=12, 3 Hz),
3.4 (m, 4H), 2.43 (s, 3H).

Anal Calcd for CyoH340¢S LC-MS (M-H) 375; found 375
30 '
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prior to quenching with saturated ag. NH4CL (40 nL). After warmng to 20,
the reaction was diluted 2 fold with EtQAc prior to washing with H2O
foll owed by brine. 10 After drying over Na2SO4 and concentration using a
rotary evaporator, 20 g of crude title lactol was obtained as an oil that
was carried forward without further .purification. 15 B. BnO BnO""f
"1/0Bn OBn X = Br To a stirred -45 solution of crude Part A lactol 20
(20g, 0.2 mol) in 60 mL of MeCN was added Et-3SiH (7.8 niL, 0Ap2005
foll owed by slow addition over 20 mn of BF3Et20 (4.2 nL, 22 nmol ). Wen
conplete by tlc after an hour, the r&aetmpb:m Svas quenched by addition of
saturated aq. K2C03 (25 nL) and the m xture was extracted 3x with EtOAc.
25 The conbi ned organic | ayers were washed with/bfi ne, dried .over Na2SO4
and concentrated using a rotary evaporat esulting oil was
triterated with 50 nL hexane whereupon preci pitated after standing
for 1 hr. This material was col g P& fyiltration, washed with 30 cold
hexane twice and air dried to yleld 8. 9 9 ofthe desired title
(3' - m bronophenyl - C- gl ucosi de. - @&" F ARHil 2005 C. X = SnBu3 5 A
solution of Part B P-m bronophenyl C ftucoside (1.36 g, 2 mmol) ;
Pd(PPh3)4 (70 ng, 0.06 mmol), and

A,

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

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

10 pL, 3 mmol). After stirring for 15 min, the reaction was
cooled to -78° and 1.4 M t-BulLi/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-b-ﬁ-glucolactone (1.62 g, 3.0

15 mmol) in THF (5 mL). The reaction was quenched after 15
min by slow addition of sat. NH¢Cl/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 MgSO,, and concentrated. Chromatography on

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

BrO OH

Bno\ Y “0Bn

0B
25
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hexabut yl di stannane (2.724 g, 6 mmol) in dry toluene (10 nlL) was heated
with stirring under Ar at 80 for 15 hr. After renoval of toluene using a
rotary evaporator, the 10 resi due was chronmat ographed on silica gel using
12:1 EtOAc/ hexane to elute the desired title aryl stannane (761 ng), plus
m xed fractions, which after a second colum yielded an additional 92 ng
of clean title stannane for a total yield of 48% foIIovveong 230 ng of 15
recovered starting Part B (3- mbrom)phenyl C- gl ucosi de pilA0Bur e of
Part E stannane (2.66 g,3 nmol - trifluoromethoxybenzyl chloride (1.04
g, 6 mol), and Pd(ﬁ?’h%)séfl(rfeé ?rgl ndxborennfl Me@ds H0fd utenllunder Ar in THE
(1 m) for 15 hrcorAfaﬁ.etnq ermmah DectBE (b6 e bO@@rnM\oZﬁ gvapgrajor, the
resi due was chror%;\% 9E2an og silica gel _using 10:1 hexane/EtOAc to elute
1.3 g of the desi$&d HstllH ($21 Mirehz9f mohérand 852 EtG8 44 ML, 2008 C. 5
Conver sion to thendlinal Aftl‘e&e 1ghucttsé deavBSor Gl ey @chchlY §§iarc{dilﬂgor295 ng of

atros of b ot b 1 RECEH (o e b g Eleed iy 18P er 10

filtration, Pr ep‘“HELt@ACan"{'her ergenlc dlaysol ventwashiRl Guoekent vedly wiime: 7. 21

mn, Zorbax C 18H#A. @Xd%HineGOLEI@H ofe? MdddIN, nan&jetto%%tehg @g.220nM 8 nin
gradl ent O- 1000/&I13 hoI d 3 n at 100%B So| vent A 10% MeOH/ H20 + 15 0.2 %

H3P04. Sol vent B: CRBFRP LRGN+ Sl iFaygpdphich 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 (11 mg, 0.27
mmol). After 10 min, 4—methylbenzyl bromide (46 mg, 0.25
mmol) was added as a solid to the blue solution which was
then heated at 80° for 3.5 hr until complete by tlc

20 analysis. After cooling followed by addition of aqueous
NH(Cl, the reaction was diluted with EtOAc.. The organic
layer was washed successively with H:0 and brine, dried
over MgSO4, and concentrated. Chromatography on silica
gel with 5:1 hexane/EtOAc yielded 71 mg of the desired

25 title tetra-O-benzylglucoside.
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1H NWR (400 MHz, CD30D) S 7.3 (m 5H), 7.15 (m 3H), 4.10 (d, 1H, J= 8.8
Hz), 3.99 (s, 2H), 3.9 (d, 1H, J=12 Hz), 3.7 (dd, 1H, J=12, 3 Hz), 3.4 (m
4H). 20 Anal Calcd for C20H21F306 LC-Ms (MH 413; found 413 Exanple 4 SM
25 - 63 08 April 2005 A. SnBu3 5 A mi xture of Exanple 3 Part B

p- m br onophenyl - C- gl ucoside (3.0 g, 4.41 mol) and Pd(PPh3)4 (153 ng, 0.13
mmol ), and hexabutyl di stannane (6.0 g, 13.2 nmmol) in dry toluene (5 niL)
was heated with stirring under Ar at 88 for 3 hr whereupoRBtARilZ98Pysi s

i ndi cated the reaction 10 was 90% conpl ete. The reaction was termn nated
after a total of 5 .. After renoval of toluene using a rotary
evaporator, the residue was chromat ographed on silica gel using 1:8

Et OAc/ hexane to elute the 2.95 g of desired aryl~stannane. 15 B. sM 20 A
m xture of Part A stannane (2.66 g, 3 mmD pt hyl t hi obenzyl chl oride
(1.04 ng, 6.0 nmmol ), and tetrakis(triphe hdsphi ne) pal | adi um (100 nyg,
0.09 mmol) was refluxed under Aggl HE m.) for 15 hr. After renoval
of THE with arotary evaporator, the r due®as 25 chronat ographed on
silica gel using 6:1 hexane/ Et OAc ®®" "o

S Subsequent hydrogenolysis of Part C tetra-O-benzyl
glucoside over Pd/C in MeOH under 1. atmos H; yielded the
final title product which was purified by preparative
HPLC using a C18 reverse phase column a 45-90% MeOH/H;0

gradient over 10 min to elute the desired P-C-glucoside
10 (2 mg).

HPLC retention time: 6.754 min, 100% pure, YMC S3 ODS

4.6x50mm, 2.5 mL/min, detection at 220nM; 8 min gradient

0-100% B hold 5 min at 100% B. Solvent A: 10% MeOH/H;O +
15 0.2 % H3POq. Solvent B: 90% MeOH/H,0 + 0.2 % H3PO,.

'H NMR (500 MHz, CD;OD) § 7.15 (dd, 1H, J = 1.1, 7.7 Hz),
7.07 (d, 2H, J= 8.3 Hz), 7.02 (d, 2H, J=8.3 Hz), 6.96
(dd, 1H, J=1.2, 7.7 Hz), 6.77 (t, 1H, J= 7.7 Hz), 4.44

20 (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 CjyoHz40¢ LC-MS [M+H] 361; found 361.
25
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elute 1.2 g of the desired title tetra-0-benzyl ether followed by 600 ny
of title tetra-O benzylether containing Ph3P. - 64 :08 April 2005 C. SMe
51 MBC13/CH2C12 (6 nL, 8 nml) was added over 5 mnutes to a stirred -78
solution of Part B tetrabenzyl ether (295 ng, 0.4 mol) under Ar in CH2C12
(0.25 m). After 30 mn, when tlc analysis indicated the reaction was
conplete, 30 nL of 2:1 CH2CIZ/PhN@ followed by 2 nL of 10 MeOH were added.
The vol une was reduced by half using a rotary evaporator @HARGl 280%f M CH
added. After repeating this process 3x, all the volatiles were renoved
under vacuum The residue was chromat O@@MOH silica gel using 5%

. MeOH CH2A Z to eluted 143 ng of the desired 15 gl ycoside in 90% purity.

This material was further purified by reverse phase preparative HPLC to
yield 104 ng of the final desired glucoside. BP retention tinme: 6.69

m n, Zorbax C- 18 4.6x75mm 20 col umm, 2.5 A det ection at 220nM 8 mn
gradient 0- 100% B hold 3 mn at 100% B. weht” A: 10% MeOH/ H20 + 0.2 %
H3P04. Solvent B: 90% MeOH H20 4,4 A3P04. 1H NWVR (400 MHz, CD30D) 8
7.27 (s, 1H), 7.25 (d , 2H, 25 .J=2Hz)} 7. 15 (m 5H), 4.09 (d, 1H, J= 8.8
Hz), 3.92 (s, 2H), 3.86 (d, 1H, JHOD “&)%m3.68 (dd, 1H, J=12, 3 Hz), 3.4
(m 4H) 2.43 (s, 3H). Anal Calcd forog€20H2406S LC- M5 (MH) 375; found 375
30 -

5 A. p-Chloromethylacetophenone

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

10 - -15°, 0.7 mL of 3M 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 aq.
HCl. After dilution with H;0, the mixture was extracted

15 3x with EtOAc, washed with H,0 prior to drying over
Na;S04. 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{(PPhi)s (20 mg, 0.09 mmol),
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08 April 2005 Exanple 5 A. 5 oen To a stirred suspension of 60% NaH (180

ng, 4.5 mmol) in THE (7 nm.) under Ar was added 2-bronophenol (350 10 pL, 3
nmol ). After stirring for 15 mn, the reaction was cooled to -78 and 1.4 M
t-BuLi/hexane (2.36 nL, 3.3 mmvol) was added dropw se. After 10 min, the
solution was. transferred via cannula to a stirred -78 sol ution of
2,3,4,6-tetra- O benzyl -a-D gl ucol actone (1.62 g, 3.0 15 mmol) in THE (5

m.). The reaction was quenched after 15 min by slow addit 08rAwil 208b.
NH4ACI / H20 and then allowed to warmto 20 whereupon 200 nL of Et OAc was
added. The or garfifd PReYEPhRERh Re Ifd deu C LS sigy ed yGEAMntnbll-Q@zaqmmsl ne
dried over MySO4 mgand. EDGRNY I @d £ the aEBHOLHBIQYT GRAY: QI %Q e | (833911 Wi th
3:1 hexane/EtCAcg%;ehgq%:SQQf of the $3|red t|t| actol . é 25 -
66 08 April 2005 To a stitred 3TNkt ot &5 vAHON CROREY (4 n1_)

contai ning Part AVRREF®tOY,.39bentesBlue2warniiroatto@iphad orddedcitgsi H (197
}tL, 1.23 mmol) a.rsdnBFéBeEit 2;Q, 6581 Lhe,gn@;lgté'gg)ltg eﬁfttegh% (%gSltz'_ g reaction
was quenched by q: h of sat. ,  War Ime 6%and dil uted
with 100 nmL Et OAC r? 8" or §ﬁf‘8r b]y7é)r mdas’ %dshed successively with H20 and
brine, dried over MgSO4, and concentr at ed.

C.

10

A solution of Part B tetrabenzyl ether (60 mg, 0.08
mmol) in CH,Cl, (S5 mL) under Ar was cooled to -78° prior
to the addition of 0.8 mL of 1 M BCl; 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 % H3PO4. Solvent B: 90% MeOH/H,0 + 0.2 % H;3POq.

- 70 -



Chr omat ogr aphy on silica gel with 3:1 hexane/ Et OAc vyiel ded 269 ng of
desired title phenolic C glucoside. 10 C. 08" 15 To a PhMe solution (1.1
m.) of Part B phenol (139 ng, 0.22 mml) under Ar was added 60% NaH (11
ng, 0.27 mmol). After 10 mn, 4-nethyl benzyl bromde (46 ng, 0.25 mol)
was added as a solid to the blue solution which was then heated at 80 for
3.5 hr until conplete by tlc 20 analysis. After cooling foll owed by

addi ti on of aqueous NH4C1, the reaction was diluted wth E8&April 005
organic | ayer s washed successively with H20 and brine, dried over
MySO4, and concertNHReROCCHHemetm@PAPhYS anesi |d,can) gel. iy hs bk,

hexane/ Et OAc Yi ebghed 77 of; 4t he ired, 25 title

tetra- 0- benzyl gl Fg)gsi d%?ngjfs’ Al\gtr)l'lllg.(e)g(s)gdb. 18 ’Slfbgéqh%'ntml)]yd?tﬁgseriéiysi s of
Part C tet ra-Obng'yI:"Gél (Absitfe: oVetS-PdAE im NBOH 2utdensl. 3@t nos H2
yielded the final title product which was purified by preparative HPLC
using a C18 rgave{;,ég%&)%% g colum a 45-90% MeOH H20 gradient over 10 mn to
elute the desired (3- -él L7 9&DAR (D #4893 HPEE §etldt f orl4li.de: 6. 754

mn, 100% pure, YMC 310D, 426x30mMm9.3,51p4/41 Aoy det %%t,iﬁ/gnaﬁtzzﬂomvl 8 min
gradient 0-100% ol j.n qat ~100% B. _.Sol vent A1 10% MeOH/ H20 + 15 0.2 %
H3P04. Sol vent B?ggd(}%7%é%—vml—]lzg'+6%i fﬁ?l—épé@/ H NVR (500 MHz, CD30D) 8
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, Akhl Imlcd, fok €430 BeMs (dwwnitdd) J39d.7; %ndé'%.z

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 NaBH4 (5 mg, 0.13 mmol) was added. - After 20
min being complete by tlc analysis, the reaction was

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

25 HPLC retention time: 5.2 min, 100% pure, YMC S3 ODS
4.6x50mm, 2.5 mL/min, detection at 220nM; 8 min gradient
0-100% B hold 5 min at 100% B, Solvent A: 10% MeOH/H,0 +
0.2 % H3PO4. Solvent B: 90% MeOH/H,0 + 0.2 % H;3PO,.
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20 (d, 1H, J- 8.
J=4.9, 12.1), 3.
LC-MS [ MFH  361;

8 Hz), 3.89 (s, 2H), 3.87 (d, 1H, J=2.2 Hz), 3.75 (dd, 1H,
49-3.41 (m 4H), 2.26 (s, 3H). Anal Calcd for C20H2406

found 361. 25 -08 April 2005 Exanple 6 5 A

p- Chl or onet hyl acet ophenone To a stirred solution of p-chloronethyl benzoyl
chloride (390 ng, 2.06 mmol) in 8 nL THE at -20 under Ar was added
tributyl phosphine (406 ng, 2.29 nmwl). After stirring the resultin

solution for 20
in ether' (2.1
whi ch subsequent

quenched by addi tjpn -of, 51
was extracted 15 38’ v?ngtlﬁ Et%ﬁ

Na2SO4. The resi
chr omat ogr aphed

of p-chlor omeg hylacet ophenone.

Exanple 3 25
ng, 0.66 mmol),

tri phenyl phosphi
heated at 70 und

10

15

20

25

30

mn at -20 10 - -15, 0.7 nL of 3M et hyl ne@fh&sriLil

yel | ow
om de

mmol ) was added in one portion to generate a red solution
tH-NMBC 45%0 omangeDmoe: & 710177 M2 pAri agd., Fhegrgaction was

i H Af ,
c(,m’vva%%’ed‘ '\tXngt KIS pr f o8 t(& dFYing - 8der
dBie BbraPnde @idyerHr enbw8l (od, vl at 31353, WaS(m, 4H),
on4®idd,caugel using 5% Et OAc/ hexane to elute 171 ny

r dilution with H20, t'he mixture

(509

20 B. A mxture of the stannane described in
Par £ BMR 3RY OntfH2 0. EBORIDIY) 14p-2.cAK3r DBty b acktophenone (114

apel. Hd(1BEHS) 4428, My29 B 09281 hp6-66%3.68 ﬁ){?l 2005
7§ g, 0.55

[ 1 ,..0, 65 I K2CO3 I
er'é;')r“&ﬁ‘igl'Hﬁp'((g?@m?) 4%? g%-%r. Af'ger renoval of %E)wm?f]

a rotary evaporator, the residue was chronmat ographed on silica gel

Anal Calcd for CynH,e0¢ LC-MS (M+NH4+): 392.2; found: 392.1

Example 8

A. 5-Bromo-2-methylbenzoic Acid

A mixture of o-toluic acid (28g, 206mmol), iron
powder (0.74g, 13mmol), and Br; (42g, 260 mmol) were
stirred at 0° for 2 hr. At this point the reaction,
which had proceeded ~40%, was diluted with 25 mL of CH,Cl,
to facilitate stirring. The reaction was then heated at
45° for 16 hr to drive to completion. Upon cooling, the
reaction was diluted with CH,;Cl,, washed 2x with 10%
NaHS0;, 1x with brine prior to drying over Na,SO,. After
removal of the volatiles, the residue comprising a 2:1
mixture of 5-bromo to 3-bromotoluic acid was

recrystallized from 95% EtOH to yield 14.4g of 5-bromo-2-
methylbenzoic acid.

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

To a stirred suspension of 5-~bromo-2-methylbenzoic
acid (1.29 g, 6 mmol) in 12 mL of CH,Cl; containing oxalyl
chloride (8 mmol) was added 2 drops of DMF. Once the
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5 using 20:1 to 10:1 hexane/EtOAc to elute the desired tetrabenzyl ether
(170 nmg, 70%9. C. HO 10 A solution of Part B tetrabenzyl ether (60 ng, 0.08
mmol) in CH2C12 (5 nmL) under Ar was cooled to -78 prior to the addition of
0.8 nmL of 1 MBC13 in CH2C12. After 15 stirring for 1 hr at -78, a second
0.8 nL portion of 1 M BCl3 was added to the stirred reaction. After a
second hour, 0.5 nL of PhMe was added foll owed by dropw se addition of
0.5 nmL of McOH. The volatiles were renmoved using a rotary éx&&i&ﬁ&@ér t he
process repeated after 20 addition of 3 nL of a 2:1 m xture of CH2C12/ MeCH.
Chr omat ogr aphy ofigoheus esulluiign resigdéecoss sy, | tha GRlctish Uldsng Wi th 5%

oH ield f fi nal %yield. 25
etenti on () me: SdE o B F GEIRb e FRERSEIORES st VTS B i

detection at 220tAWary ﬁ?@@rﬁ&érentlkft@rm@%@mobdttﬂe wirpdat S-k30% B2- Sol vent

A: 10% MeOH H20 retnq lge%dﬁp%loﬂﬁé/qf&t 15 m19Q>% Mo OHcROs ¢ Qed % H3PO4. - 70
08 April 2005 1H—NI\€R

2H) . 7,27-7.34 5H)
7.13 (d 1H), C‘dg Y35 , °°4?165D3% H)‘m% fé’sa%‘al"ggﬂ)l e 6 ( (da'(rlnl—l) K
3.35-3.48 (m 4H§ 6 m5)(®q113:H)ad5b3131@0&INR(1( 500, M mmGDBODhe S 200. 3,

148.8, 141.4, 143ea20t10;|136a§ce11%gr1%1nc}2c% %o lgv%r ’1 l:l-gg w%’s ;glrr%d §§r6 82. 2,

79.8, 76.4, 71 9 . 1H2406 LC-MsS ( MENH4+) :
390.2: found: 396 r1@rlor to quenchlng w1th 1N HCl Subsequently, the

suspension was diluted with 50 ml H,O and stirred until
10 all solids were in solution. The mixture was extracted
3x with EtOAc. The combined organic extracts were washed
1lx with 1N HCl, H;0, aq NaHCO;, and brine prior to drying
over Na;SO4. After removal of the volatiles, the
resulting tan solid was recrystallized from 95% EtOH to

15 vyield 1.6g of S5-bromo-2-methyl-4’-methoxybenzophenone.

C. 5-Bromo-2-methyl-4’-methoxydiphenylmethane
A solution of Et3SiH (2.5 mL, 15.5 mmol), BF3*Et;0
(1.3 mL, 10 mmol), and S-bromo-2-methyl-4’-

20 methoxybenzophenone (1.6g, 5.25 mmol) in 11 mL of a 1:4
mixture CH,Cl,/MeCN was stirred overnight at 20°. Since
by HPLC 5% of starting ketone remained, the solution was
heated to 40° for 1 hr prior to quenching with 10% NaOH.
After dilution with 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 NazSO.

After removal of the volatiles, the residue was

chromatographed on silica gel using hexane to elute 5-

bromo-2-methyl-4’-methoxydiphenylmethane as a colorless
30 oil (l.4q, 95%)
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Exanple 7 OH 15 A stirred solution of the final product of Exanple 6 (15
ng, 0.04 nmml) in 5 n of EtOH was cooled to -20 whereupon NaBH4 (5 ny,
0.13 nmmol) was added. After 20 mn being conplete by tic analysis, the
reaction was 20 quenched with a few drops of saturated agq. NH4Cl. After
removal of the volatiles, the residue was chromat ographed on silica gel.
Elution with 5% MeOH/ Et OAc yielded 10 ng (67% of the desired product. 25
HPLC retention tinme: 5.2 min, 100% pure, YMC S3 ODS 4. 6x5@8Apdl 2008 / ni n,
detection at 220nM . 8 min gradient 0-100%B hold 5 mn at 100% B. Sol vent
A: 10% MeOH H20 + 0.2 % H3P04. Sol vent B: 90% MeOH H20 + 0.2 % H3P04. - 71
08 April 2005 1H NMR (500 MHz, CD30OD): 8 7.21-7.320Men 5H), 7.16 (d, 2H),
7.10-7.11 (m 1H), x;.77 (q, 1H), 4.08 (d, X\ 94 (s, 2H), 3.86 (dd,
1H), 3.68 (dd, 1H), 3.34-3.48 (m 4H), 3H) 5 13C- NVR (500 MHz,
CD30D): 6 145.2, 142.5, 141.5, 140.9,o 9.8,7129.6, 129.5, 129.2, 126.7,
126.6, 83.7, 82.2, 79.8, 76.4, 8. ‘;é? 42.5, 25.5 Anal Calcd for
Cz1H2606 LC- M5 (MFNH4+): 392. 2; fé)%@: ? .1 10 Exanple 8 HO"Y"'/OH OH A
5- Br onp- 2- net hyl benzoi ¢ Acid A mi Xtur A0 %89t ol uic acid (28g, 206mmmol),
iron

To a stirred -78° solution of Part C S5-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-BulLi in hexane. After 2 hr, 2,3,4,6-tetra-O-benzyl-p-
D-glucolactone (0.88g, 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. NHl. After
warming to 20°, the reaction was diluted 2 fold with H20
prior to 3 extractions with EtOAc. The combined EtOAc
fractions were washed with brine and dried over Na;S04.
15 After concentration using a rotary evaporator, 1.1 g of
the desired title lactol was obtained as a colorless

syrup that was carried forward without further
purification.

20 E.

To a stirred -30° solution of Part D lactol (l.1g,

25 1.47 mmol) in 10 mL of MeCN was added iPriSiH (0.7g, 4.5
mmol) followed by BF3;-Et,0 (0.38q, 2.6 mmol). After 3 hr
at -40° - -30°, the reaction was complete by tlc showed.
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15 powder (0.74g, 13mmol), and Br2 (42g, 260 mmol) were stirred at 0 for 2
hr. At this point the reaction, which had proceeded -40% was diluted with
25 nL of CH2Cl2 to facilitate stirring. The reaction was then heated at 45
for 16 hr to drive to conpletion. Upon cooling, the 20 reaction was
diluted with CH2C12, washed 2x with 10% NaHSC3, |x with brine prior to
drying over Na2SO4. After renoval of the volatiles, the residue conprising

a2:1 mxture of 5-bronmo to 3-bromotoluic acid was recryd&APIIZZDSY r om
95% EtOH to yield 14.4g of 5-bronp-2- 25 nethyl benzoic acid. B.

5- Brono- 2-net h t hgxybenzqphe A g1 4Jsod §£§‘pg@§k9€m aof

5- br ono- 2- met h%kﬁgﬂazgogﬁcga ;@ge oAl 8%& ALl | Bl SaP RS L O

cont ai ni ng oxalhyl at 3P ‘cRESPT de (181\3(‘&%1?9 ‘“\N&Q B déBdZEtéPIAGps ¥ DVF. Once the
- 72 08 April 2Q8%nad g)Qk’;thSc enleds i oromdf3 gasaceasedctidies weacti on was
stirred 6 hr prio va of, the v u LYy evaporator.
After dissol vi ﬁ"@ E‘ﬁé 5n%r Sd S ‘Pe'?walzﬁhz%ljupg:oﬂlc%é?} gel}ﬂn 15 m of
CS2, the st |5rre¢15gnaxmnaeymasamlted to Bleer}Fil br2 tgo°§d%h]nlg! &ni sole (0.7 g,

6.6 mml) Tol | Quad By ALELS Elrdndtogtlpmal) siThes Jesastiionosal ter var i ng
Lrr

to 20 over 1 hr, was s hr prior . .to g ri'igln b Lhe IN HCL.
Subsequent |y, t‘ﬁfé”\cébéb%é‘rﬁs|eéHt9\%s“°d‘|PP&f’éle“trﬁt’5?)s e a it s Trred until

10 all solids wessdeA Betditd-apyldheosineut®. 54gs.extracted 3x with Et OAc.
The conbi ned organic extracts were washed |x with 1IN HClL, H20, aq NaHCGO3

and brine prior to drying over Na2SO4. After renoval of the volatiles, the
resultlng tdh solidFwras recrystallized from95% EtOH to

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

75  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 % H3iPO4. Solvent B: 90% MeOH/H,0 + 0.2 %
H,POq4.

30 H NMR (500 MHz, CD;0D) & 7.20 (s, 1H), 7.18 (d, 1H,
J=7Hz), 7.11 (d, 1H, J=THz), 6.89 (ABq, 4H), 4.07 (d, 1H,
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15 yield 1. 6g of 5-brono-2-nethyl-4'-nmethoxybenzophenone. C.

5- Br ono- 2- net hyl - 4' - net hoxydi phenyl net hane A solution of Et3SiH (2.5 ni,
15.5 mml ), BF3Et20 (1.3 nL, 10 mmol ), and 5- brono-2-net hyl -4" 20

met hoxybenzophenone (1.6g, 5.25 mmol) in 11 nL of a 1:4 mxture

CH2C12/ MeCN was stirred overnight at 20. Since by HPLC 5% of starting

ket one remai ned, the solution was heated to 40 for 1 hr prior to guenching
with 10% NaOH.  After dilution with H20, the reaction was él&r?\%'t?é&%x 25
with Et OAc. The conbi ned organic | ayers were washed 2x w th H20O and once
with brine befor&3y)ing Yeis, NaRSOR. 87Amerimenmdvad (@f the wkatiles, the
residue was chr oggt agf apheg-anssgi H,C%HQ‘?QP:% ng hexane to el ute 5-

br ono- 2- met hyl - 4' - met hoxydi phenyl nethane as a colorl'ess 30 oil (1.4g, 95%
- 73 08 April 2005 D. Ov 5 To a stirred -78 solution of Part C 5-brono-2-
met hyl - 4' - met hoxydi mrenybeetianet®bd3gisd. $ Aupl 3, i1Rg75, Ms-0f dry THE
under Ar was 531ddg§j3 d,ro%\{s(% g3§ gL of 1.8 M n-BuLi_1n %exane. "After 2 hr,
2,3,4,6-tetra- O benzyl -p-- Pledt ati%ife L0 e88gll4:6 #RpP) §H 13 nL of THE
was added 10 over?2a8/ni’h.3Thid .90l 68i bn 9%as, stdrg,edofor 2 hr at -78 prior to
guenching with saturated ag. NHACL. After warmng to 20, the reaction was
diluted 2 fold with H2O prior to 3 extractions with EtQAc. The conbi ned

Et OAc  fracti ons™IRr C2hEShERF Wetthssr FEetard-dt | ¥ ofeundN3ISO4. 15 After
concentration using a rotary evaporator, 1.1 g of the desired title lactol
was obtai nedjgs a colorl ess

Example 9

A. 5-Bromo-2-methyl-4’-hydroxydiphenylmethane
To a stirred -78° 10 mL CH,Cl, solution of S5-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 5-bromo-2-methyl-4’-hydroxydiphenylmethane was
obtained as a syrup which was used without further
purification.

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

‘A 10 mL DMF solution containing Part A S-bromo-2-
methyl-4'-hydroxydiphenylmethane (735 mg, 2.65 mmol),
benzyl bromide (548 mg, 3.2 mmol), and K;Co3 (732 mg, 5.3
mmol} was stirred overnight. The reaction was then

30 heated at 60° for 6 hr to drive the conversion from 80%
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syrup that was carried forward without further purification. 20 E. To a
stirred -30 solution of Part D lactol (1.1g, 25 1.47 mmol) in 10 nL of
MeCN was added iPr3SiH (0.7g, 4.5 mvol) foll owed by BF3Et20 (0.38g, 2.6
mmol ). After 3 hr at -40 - -30, the reaction was conplete by tlc showed. -
74 08 April 2005 Saturated aq. K2C03 was added and the suspension stirred
1 hr at 200 prior to diluting with H2O and Et OAc. The conbi ned organic

| ayers from3 Et OAc extractions were washed with brine, di8edprih2d05Na2SM4,
and concentrated 5 using a rotary evaporator to yield 1.2 g of a light

yel | ow syrup. Cht@mstto&gr a@ﬂt}éroﬂlihﬂ&ﬁ Wdeh Wd, htﬂ@%ona@cr@}ﬁfm%xa”e el uted
nonpol ar i npuri t| es f ¥\e bt?l E desired beta Cary ucosi de (0.54q).
10 F. HO OMe A sof utd |on of *PErT E“?R%r aT8epePRRANee- 'Eﬂth?o PYRrY ¥e5e 15 ny,
0.7 nmol ) in Et CAes{eDwath wOnbad mmgxele%Pd(tG—I)iﬁﬁg( 80eANa,BAS Shérred
overni ght under eaidths. ab@e: Alifbnt LG SHOMRILL o fgagLion to be

conpl ete, the cat st was | tered ﬁe sol vent removed usi ng a rotary
evaporator to obfgf?\g“ﬁo\%?’?kée I°&s§§/1§‘iﬂ |gd’lt hatnadd BoXafhekere porified by
preparati ve HPLCelsiengsa @38 f evetsro-Pphataycoiwim to obtain 220 ng of the
desired beta C ESS, SyLu HPLC retention tinme: 6.43
mn, 100% pure, \g/k/HCE%EJ 8 gﬁ @g%%ltﬁ&% 50 GOt TS 25 YR/ i n, detection at
220nM 8 mn

c.

10

To a stirred -78° solution of Part B S~bromo-2-~
methyl-4’-benzyloxydiphenylmethane (0.43g, 1.2 mmol) in 7
15 mnL 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-0O-

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 aqg. NH(CL.
20 After warming to 20°, the reaction was diluted 2 fold
with H;O prior to 3 extractions with EtOAc. The combined
EtOAc fractions were washed with brine and dried over
Na;504. 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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gradient 0-100%B hold 5 min at 100% B. Solvent A: 10% MeOH/ H20 + 0.2 %
H3P04. Sol vent B: 90% McOH/ H20 + 0.2 % H3P04. 30 'H NWR (500 MHz, CD3OD) 8
7.20 (s, 1H, 7.18 (d, 1H, J=7Hz), 7.11 (d, 1H, J=7Hz), 6.89 (ABg, 4H),
4.07 (d, 1H, - 75 08 April 2005 J=9Hz), 3.90 (s, 2H), 3.87 (m 1H), 3.70
(s, 3H, 3.68 (dd, 1H), 3.48-3.30 (m 4H , 2.16 (s, 3H). 13C NWR (125
MHz, CD30D) 8 159.3, 140.3, 138.3, 137.4, 5 133.7, 131.0, 130.8, 130.6,
126.9, 114.7, 83.5, 82.1, 79.8, 76.3, 71.9, 63.1, 55.6, 5&APHIRIDS Anal
Cal cd for C21H2606 LG M5 (MH 373; found 373. 10 Exanple 9 OCHF2 HO OH A
5- Br onp- 2- net hyl - 4' - hydr oxydi phenyl net hane To a stirred -78 10 nL CH2C12
sol ution of 5-brono-2- nethyl-4'-nmethoxydi phenyl grane (1.0g, 3.4 _
nmol ) (See 15 Exanple 8, Part C for preparati®a s added 4.12 nL of a 1M
BBr3/ CH2Cl2. After 2 hr, the reaction i ned at -40 for 20 hr
wher eupon HPLC indicated no starting _et mai ned. The reaction was
quenched with ag. NaOH, extracs th CH2C12, washed with brine prior
to 20 drying over Na2SO4. After renm ,,9f the vol atiles,-0.84g of

5- br onp- 2- net hyl - 4' - hydr oxydi pherPrethar®™was obtai ned as a syrup which
was used without further purificatiof®25 B. 5-Brono-2-nethyl-4'

benzyl oxydi phenyl net hane A 10 nL—bBM——sotut+enr—coentatning Part A 5- brono- 2-

S To a stirred -30° solution of Part C lactol (0.96g,
1.16 mmol) in 10 mL of MeCN was added iPrySiH (0.37qg, 2.3
mmol) followed by BF3;*Et,0 (0.2g, 1.4 mmol). After 3 hr
at -40° - -30°, saturated aq. K;CO; was added and the
suspension stirred 1 hr at 20° prior to diluting with H,0

10 and EtOAc. The combined organic layers from 3 EtOAc
extractions were washed with brine, dried over Na,S0;, and
concentrated using a rotary evaporator to yield 1.2 g of
a light yellow syrup. Chromatography on silica gel with
9% EtOAc/hexane eluted nonpolar impurities; 10%

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

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. H;. After HPLC
25 showed the reaction to be complete, the catalyst was
filtered and the solvent removed using a rotary
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met hyl - 4' - hydr oxydi phenyl met hane (735 ng, 2.65 nmol ), benzyl brom de (548
ng, 3.2 mmol ), and K2C03 (732 ng, 5.3 nmmol) was stirred overnight. The
reaction was then 30 heated at 60 for 6 hr to drive the conversion from 80%
- 76 .08 April 2005 to 100% After dilution with H20, the reaction was
extracted 3x with Et OAc. The conbined Et OAc | ayers were washed with H2O
and brine prior to drying over Na2SO4. The residue, after solvent renoval
under vacuum was 5 chromat ographed on silica gel using 3% E&8aArilZ8K8ne to
elute 785 ng of 5-bronp-2-nethyl-4'- benzyl oxydi phenyl net hane as a
col orl ess Syr up. evép%%'horldoTSb akt illfed of& Smlltlélq]rhs@fy Barily Bnie bronmo- 2-
met hyl - 4' - benzy|wesy diphemdhart hamne: He@. % glfljca%l in 7 15 n of dry THE
under Ar was added 0.68 nL of 1.9 Mn-BuLi 1In xane dropwi se. After 30
mn, 2, 3,4, 6-tetra-0- benzyl -P-D-glucol actone (0.7g, 1.3 mml) in 3 nL of
THE was added over I-min. The solution was stirred for 0.75 hr at -78
prior to quenching with saturated aq. NHACl. 20 After warmng to 20, the
reaction was diluted 2 fold wth H2O pri orM.t 0 extzractl ons with EtCAc.
The conmbined EtQAc fractions were washed ine and dried over
Na2SO4. After concentration using a rot avaporator, 0.96 g of the
desired title lactol was obtai ngdeasoa colorless syrup that was carried
forward without further purificatilon. 77
HOW
S OH

A threaded tube containing a magnetic stirrer, 4 mlL
of iPrOH and Part E phenolic C-glucoside (80 mg, 0.16
mmol) was cooled to -78° whereupon 1.5 g of CHC1F, was
added by condensing the gas. After adding 3 mL of 25%

10  aq. NaOH, the tube was sealed with a Teflon stopper and
heated to 70° for 2 hr. By HPLC reaction contained a 2:3
mixture of starting phenol to desired ether. (Efforts to
drive the conversion by prolonged reaction times were not
successful.) After cooling, sufficient 1N HCl was added

15

to bring the pH to 2 whereupon most volatiles were
removed using a rotary evaporator, The residue, after
dissolution in 2:1 MeOH/H;0 was purified by preparative
HPLC equipped with a YMC SS Ci1s reverse phase column
(20x100 mm) employing a 10 min linear gradient with 45%-

20 90% aq MeOH at 20 mL/min to vield 40 mg of the desired
phenolic ether,

HPLC retention time: 6.6 min, 95% pure, YMC S5 C-18
4.6x50mm column, 2.5 mL/min, detection at 220nM; 8 min
25 gradient 0-100% B hold 5 min at 100% B. Solvent A: 10%

MeOH/H,O + 0.2 % H3;PO,. Solvent B: 90% MeOH/H;0 +.0.2 %
H3POq4.

'H NMR (400 MHz, CDy0D) § 7.22 (s, 1H), 7.20 (m, 1H), 7.12
30 (m, 1H), 7.06 (ABq, 4H), 6.73 (t, 1H, J=2THz), 4.09 (d,
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08 April 2005 D. 5 To a stirred -30 solution of Part C lactol (0.96g, 1.16
mml) in 10 nL of 4eCN was added i Pr3SiH (0.37g, 2.3 nmmol) foll owed by
BF3Et20 (0.2g, 1.4 mmol ). After 3 hr at -40 - -30, saturated ag. K2CO3 was
added and the suspension stirred 1 hr at 20 prior to diluting with H2O 10
and Et OAc. The conbi ned organic |layers from3 EtQAc extractions were
washed with brine, dried over Na2SO4, and concentrated using a rotary
evaporator to yield 1.2 g of a Iight yel | ow syr up. Chronatggﬁmlh?o%
silica gel with 109 Bt h@gg@e d gogppol ar jnpurities, 10% 15

Et QAc/ hexane el ut%cjl t_He )IESI red eta a?y? I(LI?OSH}E 3¢8° 2@5‘) g, 20 A
solution of Part 3 0Me E 4 ?Cldl déos?*@e (255 ng, 0.31 mol) in EtOCAc
(10 nmL) containing 10% Pd(C]—l)Z/C (65 nmg) was stirred 24 hr under 1 atnos.
H2. After HPLC 215 gé ctlonto be conplete, the catal yst was
filtered and the sol vent 17 Béc?[Hg al3%tar §38- 228 13087 Agiel 6 2005
evapor at or t o dbtE0n 31153y 2of 1aowm tlezsglqasgyg 30l L eh thaky, ma?luged wi t hout

further purificatipn, s gI:I:}FZlHC%n{QIW /8]—138 e Athreade t'ube

contai ning a magnetic stirrer
Anal Calcd for Cy;HyFUs LC-MS [M+NH4] 428; found 428.

10

A. 5-Bromo-2—methyl-4’-thiomethylbenzophenone
AlCl; (535 mg, 4 mmol) was added to a 4° stirred 5
mL CS; solution of crude S-bromo-2-methylbenzoyl chloride
15 (466mg, 2 mmol) (for preparation see Example 8, part B)
and thioanisole (270mg, 2.3 mmol). The reaction, after
warming to 20° over 1 hr, was stirred for 2 hr prior to
quenching with 1N HCl. Subsequently, the suspension was
diluted with 50 ml H,0 and stirred until all solids were
20 in solution. The mixture was extracted 3x with EtOAc.

The combined organic extracts were washed 1x with 1N HCL,
H20, aq NaHCO;, and brine prior to drying over Na;SOq.
After removal.of the volatiles, the residue was

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

25 elute 450mg of S-bromo-2-methyl-4’-thiomethylbenzophenone
as a white solid.

B. S5-Bromo-2-methyl-4’-thiomethyldiphenylmethane
. A solution of Et3SiH (0.45 mL, 2.85 mmol), BF;'Et,0
30 (0.3 mL, 2.4 mmol), and Part A 5-bromo-2-methyl-4‘ -
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of iPrOH and Part E phenolic Cglucoside (80 ng, 0.16 mmol) was cooled to
-78 whereupon 1.5 g of CHCI F2 was added by condensing the gas. After
adding 3 nL of 25% 10 aq. NaOH, the tube was sealed with a Tefl on stopper
and heated to' 70 for 2 hr. By HPLC reaction contained a 2:3 m xture of
starting phenol to desired ether. (Efforts to drive the conversion by
prol onged reaction tinmes were not successful.) After cooling, sufficient
IN HO was added 15 to bring the pH to 2 whereupon nost voD@#iprie800&r e
renoved using a eR{icHELSY he, Jesidue, after dissolutionin 2:1
MeOH H20 was purified by E‘?@%?P%E‘F’&% F‘ﬁrﬁ?ﬂ‘&'egu‘i gped) vit i BLYMCass: e18
reverse phase col'tfre )2{;58@11@6“?@) Wa@RpFbyirey avéthighn bt rnEer. gagdient with
45% 20 90% aq Me@kbmthidd wiénrivost Rayw eldd 49180 &f wg%g Fgégsitrheed phenolic
ether. HPLC reteption & 08 §tha%n %5%'pure, YMC -18" 4. 6x50mm
colum, 2.5 mi/mn, "deteciion at 50nit "8 thi KPS -gr Bek eivmbonad0% B hol d 5
mn at 100% B? SBFY¥HC A2YSDSiWeeOHs $131 2x0w 2t oHBROM oSek want, B: 90%

McOH H20 +- 0. 2 Ybr HEP®A £b ke NMR 16400 OR, 6 7.22 (s, AH), 7.20 (m
LR b 0D L o

1H), 7.12 30 . 7.06 (ABq, 4H), Sk T 1Y 9 (d, - 79
og) April 2005 (rlr}’a?ﬂfggzﬁﬁzsy,t%é 9f§%(1§5’§)2ﬁ% C3rguagogFaph ¢4 ,0n3§§8i<(€(j(!ll,elg.H),

3.47-3.30 (m 4Hpsing BF ESOAGHExahdCeNMRut2001MdZ o £ CEBMRN62 1afkny - 138. 2,

137.7, 136.6, 5413hi 3 .4, 119.3,.117.0Q, 82.7, "81. 4,
e o

79.0, 75.6, 3.1, 62.3, 49. 5P E21H24F2i ., 6 LC- VB

[ MFNH4 ] 428; “found 428. 10 Exanple 10
cC.

15 To a stirred -78° solution of Part B S-bromo-2-
methyl-4’-thiomethyldiphenylmethane (200mg, 0.65 mmol) in
10 mL of dry THF under Ar was added dropwise 0.42 mL of
1.8 M n-BulLi in hexane. After 2 hr, this solution was
transferred by cannula to a stirred -78° solution of

20 2,3,4,6-tetra—0-benzyl-ﬁ-D-glucqlactone (0.88 g, 1.6
mmol) in 5 mL of THF. The solution was stirred for 2 hr
at -78° before quenching with saturated aq. NH4C1. After
warming to 20°, the reaction was diluted 2 fold with H,0
prior to 3 extfactions with EtOAc. The combined EtOAc

25 fractions were washed with brine and dried over Na;S0;.
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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SMe HO Ho\\" ( /OH OH A. 5-Brono-2-nethyl-4"-thiomethyl benzophenone A1C13
(535 ng, 4 mol) was added to a 40 stirred 5 nlL CS2 sol ution of crude

5- br ono- 2- net hyl benzoyl chloride 15 (466ng, 2 muol) (for preparation see
Exanple 8, part B) and thioanisole (270ng, 2.3 mvol ). The reaction, after
warmng to 20 over 1 hr, was stirred for 2 hr prior to quenching with 1IN
HC1. Subsequently, the suspension was diluted with 50 M H20 and stirred
until all solids were 20 in solution. The mixture was extra@8 &riBR0Q% t h

Et OAc. The conbi ned rganic extracts were washed I x with 1IN HClL, H2O aq
NaHCO3, and brine prior to drying over Na2SO4. After renoval .of the

vol atiles, the residue was . chromatographed iSMea gel using 15%

Et OAc/ hexane to 25 elute 450ny of
5- br ono- 2- net hyl - 4" -t hi onret hyl benzopheno ite solid. B.

5- Brono- 2- net hyl - 4" -t hi omet hyl di phe ' A solution of Et3SiH (0.45
m., 2.85 nmol), BF3*Et20 30 (0. ®"RL, 72.4 mml), and Part A

5-brono-2-nethyl -4' - 80 08 Apri b,R005 /44 onet hyl benzophenone (450ngy, 1.4
mml) in 3 nL of a 1:9 mxture CH2C was stirred overnight at 20.
After quenching with 10% NaCH and dilution wth H20, the reaction was
extracted 3x with Et OAc. The conbined 5 organic Tayers were washed 2x with
H20O and once xth britheé Betered drig’ ngo baeionNap $Q@4+t &f treJ1enmoy@lg,of the

vol atiles, the reshaueousishe HRLRIHaANSHAsCladld 162,88 (0.22 me,

1.0 mmol) followed by BF3-Et;0 (0.11 mL, 0.8 mmol). After
1.5 hr at

0
Me

-40° - -30°, when tlc showed the reaction to be

complete, saturated aq. K;CO; was added and the suspension
10 stirred 1 hr at 20° prior to diluting with H,0 and EtOAc.
The combined organic layers from 3 EtOAc extractions were
washed with brine, dried over Na,S0O4, and concentrated
using a rotary evaporator. Chromatography of the residue
on silica gel using 9% EtOAc/hexane as eluant eluted

15 240mg of the desired beta C-arylglucoside.

20
A solution of Part D tetra-O-benzyl C-glucoside

(70mg, 0.1 mmol) in EtSH (1.5 mL) containing BF;3: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 BF3°Et;0, the reaction was complete. The reaction was
.quenched by slow addition of 0.4 mL of pyridine prior to
dilution with aq. NHCl. The combined organic layers from
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usi ng 5% Et OAc/ hexane to elute 416ng of 5-brono-2-nethyl -

4' -t hi onmet hyl di phenyl net hane as a colorless oil. 10 C. SMe 15 To a stirred
-78 solution of Part B 5-bronp-2- nethyl-4"'-thionethyl di phenyl net hane
(200mg, 0.65 mmmol) in 10 nL of dry THE under Ar was added dropw se 0.42 niL
of 1.8 Mn-BuLi in hexane. After 2 hr, this solution was transferred
by.cannula to a stirred -78 solution of 20

2,3,4,6-tetra-0-benzyl - (3-D-gl ucol actone (0.88 g, 1.6 nmol §8 Aprib20@5 of

THE. The solutio stiLrred.for 2 hr at -78 before quenching with
saturated agq. NI—SC%L&%&%!égac\%alronmsn‘ﬁeﬁeow?@,he?ﬁ'é’-tlheaé"meondMSd divieat ed 2 fol d
with H20 prior {¥S8ieddacercans rated EIDACa Theargoabigad cBt OAG,25

fracti ons were wassietheWnbd hidif€ed ' P@&{S@-- After
concentration usjpg A f oéar?e agofn‘;{ g{z{eﬁgggé’ﬁf% he'88s?red title | actol
was obtained as a color Fe3d C?;P D thabtads r PEdtfeoeat dedvitteheut f urt her
puri fication.?30C=918Eosb8e Apr ial wBOOS IRopSleade BFtar Stydphetiz4Q o50! Ution of
Part C lactol (550ng, 0.72 mmol) in 6 nL of McCN was added 1 Pr3SiH (0. 22
m., 1.0 mmol) fog#{gv\ed bﬁ BF3Et 20 (0.11 m., 0.8 nmol). After 1.5 hr at -40
- -30, when tlc WeE FERE FeddRran o ™ie, Bhmplugee, TMsasar sl ag. K208

was added and t hé. &tdpensobimnl02stinnedn} BEceltidl £ 20640 Hidiyting with
H20 and EtOAC.  gradient 0-100% B hold 4 min at 100% B. Solvent A: 103%

10 MeCH/H,0 + 0.2 % H3POq. Solvent B: 90% MeOH/H,0 + 0.2 %
H3PO,.

'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

I5 1H, J=12.6 Hz), 3.68 (dd, 1H, J=5.2, 12.1 Hz), 3.49-3.30
(m, 4H), 2.41 (s, 3H).

7

C NMR (125 MHz, CD,OD) & 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.

&nal Calcd for C;Hz605S LC-MS {M+NH4] 408; found 408.

Example 11

25
A. 5-Bromo-2-chloro-4’-thiomethylbenzophenone
To a stirred suspension of commercial S5-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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The conbi ned organic layers from3 Et OAc extractions were washed with
brine, dried over Na2SO4, and concentrated wusing a rotary evaporator.

Chr omat ogr aphy of the residue on silica gel using 9% Et OAc/ hexane as

el uant eluted 15 240ng of the desired beta Carylglucoside. EE SM 20 A
solution of Part D tetra-O benzyl C-glucoside (70ng, 0.1 nmmol) in EtSH
(1.5 m.) containing BF3Et20 (0.24 ni, 2 mml) was stirred at 20 for 2 hr.
After 1 nore hr following addition of an additional 0.12 n@8éPribBOr3E: 20,

the reaction was ree&pl&t GasTReiF QALY QN enched by_sl ow. addi tion of
0.4 nL of pyri d| ne,RLLOr tc? dll| ution V\nh??eafﬁ% lT%% @nbi ned or ganic
| ayers from - Vog8 Ag?? |US38852 PUBrHnevIpATRet| orféftmr@msnedqw th

brine, dried overtheNasz@rS-@mdm@fﬁmnblrab@dzdyql egl@\:lrdgt &% Vg (gn\iagﬁrat or. The

resi due was purifdsged e LC usin reverse phase col umm
to obtain 20ng of ﬁh meeg:%r?ggécﬁtélltl\é gt'g Gt c8§?%‘g té’s a ®ii%%e tPyafsHingat e

after |yophilizatidRantetis r@68nti &n @i mol)s BLibwed BFYAPLYe (5405, S5 C 18
4. 6x50nm col um, @25 fthé 1 N, Thdet €3 iR, a&f@@p@mmﬂn 3 2@‘%%1 nEs’QT 100% B

hold 4 min at 10Q% Eggbfer} Amép% 10 McOH H20 + % H3PO ‘vent B:
90% MeOH H20 + 0 % { 566°f2 qes?)@rﬁ)n%w?t@llb’? HEL. (m 5H),
7.05 (d, 2H, J=F4rsegyentdly08the, susdendtOn wadz Hi 13 RBwlsh AHm 8,87 . (d, 15
%H, J=12.6 Hz), ZafBstdfredhntit®id sb?ids Hidre 3n sol%tlon (nl:'h 4H) 2.41 (s,
H) . 10 mixture was extracted 3x with EtOAc.  The combined
organic extracts were washed 1x with 1N HCl, H;0, aq
NaHCO;, and brine prior to drying over Na;S0O,. After
removal of the volatiles, the 710mg of crude of S-bromo-

2~chloro-4’ -thiomethylbenzophenone was not further
15 purified.

B. 5-Bromo-2-chloro-4’thiomethyldiphenylmethane
A solution of Et3SiH (1.4 mL, 8.8 mmol), BF3-Et,0
(0.83 mL, 6.6 mmol), and Part A S~bromo-2-chloro-4'-

20 thiomethylbenzophenone (710mg, 2.1 mmol) in 10 mL of a
1:4 mixture CH,Cl,/MeCN was stirred 2 hr at 20°. After
quenching with 10% NaHCO; and dilution with H,0, the
reaction was extracted 3x with EtOAc. The combined
organic layers were washed 2x with H;O and once with

25 brine before drying over Na,S0,. After removal of the
volatiles, the residue was chromatographed on silica gel
‘using 5% EtOAc/hexane to elute 630mg of S-bromo-2-chloro-
4’ -thiomethyldiphenylmethane as a colorless oil.
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13C NWR (125 MHz, CD30D) 8 139.8, 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 C21H2605S LC- M5 [ MFNH4] 408; found 408.
Exanple 11 HO HO\"j""/OH 25 COH A
5- Brono- 2- chl oro- 4" - t hi omet hyl benzophenone To a stirred suspension of
commerci al 5-brono-2- chl orobenzoic acid (506ng, 2.12 mol)_in 10 nl of
CH2C12 containing oxalyl chloride (2.4 nmol) was added 2 dﬁbﬁ@“b@pQﬁ: DIVF.
Once the vigorous evglution of gas ceased, the - 83 08 April 2005
reaction was stirred 1.5 hr before reanaI of the volatiles using a rotary
evaporator. After dissolving the crude 5-bronn-2,%l orobenzoyl chloride in
8 mM of CS2, the stirred m xture was cool_e prior to adding 5
t hi oani sol e (260nmgy, 2.12 mol) fol | owed (566ng, 4.25 mmmol). The
reaction, after warmng to 20 over 1 jr, S stirred for 20 hr prior to
quenching with IN HC1L. Subsequen® wSuspension was diluted with 50 m
H20 and stirred until all solid A4 _solution. The 10 m xture was
extracted 3x with EtQAc.' The co &anlc extracts were washed 1x
with INHCL, H20, ag NaHCO3r and bri gn prior to drying over Na2SO4. After
renoval of the volatiles, the 710ng of crude of 5- bronD
2- chl or o- 4'-tp|oneth¥lben%iphea ﬁ was not further gurified. B.
5- Br onp- 2- chl or o- 4 EnyetBt it Part B romo-2-

chloro- 4'—thlomethyldlphenylmethane (200mg, 0.61 mmol) in.

6 mL of dry THF under Ar was added 0.48 mL 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-0-benzyl-p-D-glucolactone (361lmg, 0.67
mmol) in 5 mL of THF. The solution was stirred for 1.5
hr at -78° prior to quenching with saturated aq. NHCl.
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;S04. After concentration using a rotary evaporator, the
residue was chromatographed on silica gel using 20%
EtOAc/hexane to elute 250mg of the desired title lactol.

20 D.

To a stirred -30° solution of Part C lactol (250mg,
25 0.32 mmol) in 5 mL of MeCN was added iPr;SiH (0.10 mL,
0.56- mmol) followed by BF3'Et,0 (0.048 mL, 0.38 mmol).
After 0.5 hr at -30°, when tlc showed the reaction to be
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A solution of Et3SiH (1.4 nL, 8.8 mmwl), BF3 Et20 (0.83 n., 6.6 nmol), and
Part A 5-bronp-2-chloro-4'- 20 thionethyl benzophenone (710ng, 2.1 nmmol) in
10 mL of a 1:4 mxture CH2C12/ MeCN was stirred 2 hr at 20. After

guenching with 10% NaHCOG3 and dilution with HO, the reaction was
extracted 3x with EtOAc. The conbined organic |layers were washed 2x with
H20 and once with 25 brine before drying over Na2SO4. After renoval of the
vol atiles, the residue was chronmatographed on silica gel u88Agris2905

Et OAc/ hexane to elute 630ng of 5-brono-2-chl oro-

4' -t hi onet hyl di phEIRALREL hadrt W tad cat oMNagSs; oials. a@BedApril £1R005 C. SMe 5 To
a stirred -78 sol stispans@bn Patitr Ba5t by, 0onR- 3pechl.qoro:41. . . .

-t hi omet hy! di pheng&ﬁl&gge (&OOmé 0. G%Qmégl )C&ill%r 5% - 1SF T v i FRE thder Ar
was added 0.48 ni ot To5-M n-lBIP 1 EX AR CIrlGyRF S eEToRf BekL@E i nut es,
this solution wa%*tiamtdPes rexfebyasaemwiant brmest beied ové8 $oky),i QRqof 10.
2,3,4,6-tetra-9- beswwdntRPabBa@l ugohagt 3 .67 Y in 5 nL of THF.
The sol ution was's itrhr ed for 1.55 hr?céh%rﬁ, g%%roa(rgotrb q%@%f?&fa\ﬁ‘ﬁ'h
saturated aq. NHATL. “"CAFEEFINRARI AYLIR 361 BRENT S4cETQRT/hWasawd lasted 2 fol d
with H2O prior toeBiantt eastéedromyt bf BHAAGes They perbi magd 15 R(Ag.f racti ons
were washed with brine and dried over Na2SO4. After concentration using a
rotary evaporator, the residue was chromatographed on silica gel using 20%
Et OAc/ hexane to el ute®50ng of the desired title lactol. 20 D. SM To a
stirred -30 solution of Part Clactol (250ny, SMe

10 OH

A solution of Part D tetra-0O-benzyl C-glucoside

(60mg, 0.1 mmol) in EtSH (2 mL) containing BF;-Et,0 (0.24

I5 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 aq. NH.Cl. The combined organic layers from
3 EtOAc extractions were washed with brine, dried over

' Na;S04, and concentrated using a rotary evaporator. The

20 residue was purified by preparative HPLC using a Cjg
reverse phase column to obtain 21.5mg of the desired beta
C-glucoside as a white lyophilate after lyophilization.

HPLC retention-time: 3.96 min, 95% pure, YMC S5 C-18
25 4.6x50mm column, 2.5 mL/min, detection at 220nM; 4 min
gradient 0-100% B hold 4 min at 100% B. Solvent A: 10%

MeOH/H0 + 0.2 % H3iPO,. Solvent B: 90% MeOH/H0 + 0.2 %
HiPO4.

30 'H NMR (400 MHz, CD;OD) & 7.36-7.27 (m, 3H), 7.15 (d, 2H,
J=8.3 Hz), 7.11 (d, 2H, J=8.3 Hz), 4.10-4.04 (m, 3H),
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25 0.32 mol) in 5 nL of MeCN was added i Pr3SiH (0.10 nmi, 0.56-mvpl)

foll owed by BF3Et20 (0.048 ni, 0.38 mmol ). After 0.5 hr at -30, when tlc
showed the reaction to be - 85 08 April 2005 conplete, saturated ag.
NaHCO3 was added and the suspension stirred 1 hr at 20 prior to diluting
with H20 and Et QAc. The conbined organic |layers from3 EtQAc extractions
were washed with brine, dried over Na2SO4, and 5 concentrated using a
rotary evaporator. Chromatography of the residue on silica0g&pril20dy 9%
Et OAc/ hexane as eluant eluted 200ng of the desired beta C-aryl gl ucosi de.

E. SMe 10 A sol udi®h (6f Far t7=D2t BtY a- 307bemd<y,l 1€; gb+rasi de.s (169ny, 0.1 mmmol )
in EtSH (2 nm) cprﬁﬁ.@ngag(HBF%lﬁt)ZOz(% 2(4_% 1ypt, 2 nmmol) was stirred at 20
for 3 hr. The reaction was quenched by's ow addltl on of 0.4 nL of pyridine
prior to dilution with aq. NH4Cl. The conbined organic |ayers from 3

Et OAc extracti onScwaMee Wwasheg: Widoho®yr |5n@4odlr| qggoyer 3gNg25(4, and
concentrated SI 9 a r?ggé el\éaporator The resi due "was pur| fied by
preparative u5| Hg s 13Peder s ﬁhaéée c‘ollﬁlgmot FoBrabh-81. 5my of the

desired, beta 032gmcd§| de & 52 Whise divophid at,e1gafter |yophilization. HPLC
retention time: 3.96 mn, 95%pure, YMC S5 C-18 25 4.6x50mm colum, 2.5
m./ mn, detection at 220nM 4 mn gradient 0-100% B hold 4 min at 100% B.
Sol vent A: 10% MBHCAIEA+ETr £a0 3. LGSMSy éMtHIB:409096 Mr@HEPI2O + 0.2 %
H3PO4. 30 i H NVR (400 MHz; CD30D) 8 7.36-7.27 (m 3H), 7.15 (d, 2H,

10

Example 12

A. 5-Bromo-2-chloro-4’-methoxybenzophenone

To a stirred suspension of commercial S-bromo-2-

chlorobenzoic acid (506mg, 2.12 hmol) 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 5-bromo-2-chlorobenzoyl chloride in 8 ml of

20 CS;, the stirred mixture was cooled to 4° prior to adding
anisole (240mg, 2.12 mmol) followed by AlCl; (566mg, 4.25
mmol). The reaction, after warming to 20° over 1 hr, was
stirred for 20 hr prior to quenching with 1N HCl.
Subsequently, the suspension was diluted with 50 ml H;0

25 and stirred until all solids were in solution. The
mixture was extracted 3x with EtOAc. The combined
organic extracts were washed 1x with 1N HCl, H.0, aq
NaHCO;, and brine prior to drying over Na;SO,. After

removal of the volatiles, the residue was chromatographed
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J=8.3 Hz), 7.1.1 (d, 2H, J=8.3 Hz), 4.10-4.04 (m 3H), - 86 08 April 2005
3.87 (d, 1H, J=12 Hz), 3.70 (dd, 1H, J=7.1, 11.8 Hz), 3.47-3.26 (m 4H),
2.42 (s, 3H). 13C NWR (100 MHz, CD30D) 8 140.1, 139.3, 138.0, 137.5, 5
134.5, 132.0, 130.4, 130.2, 128.4,128.0, 82.9, 82.8, 82.2, 79.7, 76.5,
71.8, 63.1, 39.5, 16.1. Anal Calcd for C20H23Cl105S LC-Ms (MH 409; found
409. 10 Exanple 12 W HO HOW"I/OH OH A .
5- Brono- 2-chl or o- 4' - net hoxybenzophenone To a stirred suspen@d 6prib2005
commer ci al  5- br on®® Ziléhk ovvberiopcl scimtopePhehne2c d 2 1TRR! 356“83 1Q gL of

r

CH2C1l2 15 cont ai Biduh-0xahyd rLhl ap L de 4 | ) was added 2 ops of DWF.
Once the vigorous evol ution rof gas ce%’gség,nz?%ger)opgacti on was stirred 1.5 hr

prior to renoval of the wvolatiles using a rotary evaporator. After
di ssol ving the crude 85- b$ oid—chtOI HRLAZ oyb e HALAL LIS i Re Brdl, Of 20 CS2,

the stirred mxture was ror tTo adgdin anrsotre t240ng, 2.12
mmol ) foll owed by Al C13s?g%46]§.%, tbg. é%%l:l:}nﬁ?)& Fhe %%écf“i“%h),' &FpeFtRarming to
20 over 1 hr, was' s“ri“‘lLl'e%l-‘Tc?ImO?G)rh@ncprﬁ-@rrot\@-memcm-mg-vwth IN HC1.

Subsequent |y, t hemsuspgdehospnsasndi {4dded, Wit h pQ, M ; H20 ;25 an .%ti rred
until all solids r‘é‘ﬁ&%riencﬁ@lu}& o({}‘I The "'m xture was extracted 3 with

Et OAc. The conbi ned orgam ¢exXitTadfs WerFefashHadivRt it RO°N HteH20, aq
NaHCO3r and bri ned{ficing ovidity 10§ va@H aNa28utibht @fth H,0, 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,S0,. After removal of the
volatiles, the residue was chromatographed on silica gel
using 2% EtOAc/hexane to elute 416mg of S5-bromo-2-chloro-

15 4’ -methoxydiphenylmethane as a colorless oil. .

20
To a stirred -78° solution of Part B S-bromo-2-

chloro-4'-methoxydiphenylmethane (212mg, 0.68 mmol) in 8
mL of dry THF under Ar was added 0.36 mL of 1.9 M n-BuLi
in hexane dropwise. After 30 minutes, this solution was

25 transferred by cannula to a sﬁirred -78° solution of
2,3,4,6-tetra-O-benzyl-p-D-glucolactone (0.39g, 0.71
mmol) in 5 mL of THF. The solution was stirred for 2 hr
at -78° prior to quenching with saturated aqg. NHCl.
After warming to 20°, the reaction was diluted 2 fold

‘30 with H,0 prior to 3 extractions with EtOAc. The combined
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removal of the volatiles, the residue was chromat ographed - 87 08 April
2005 on silica gel using 15% Et OAc/ hexane to el ute 450ngy of 5-
brono- 2-chl oro-4' -nmet hoxybenzophenone. B.
5- Br onp- 2- chl or 0-4' - met hoxydi phenyl net hane 5 A solution of Et3SiH (0.45 ni,
2.85 nmml ), BF3Et20 (0.3 mL, 2.4 mmol), and 5-brono-2-chloro-4'-
met hoxybenzophenone (450ng, 1.4 mmol) in 3 nmL of a 1:9 mxture CH2C12/ MeCN
was stirred overnight at 20. After quenching with 10% NaOHP&A®riE200% i on
with H20, the 10Et@ectiront imss exteaease@delthhEE% dIQSdCQJ”'f'%' ned
organi c | ayers \A@;z@,oyvagﬁggr 315 M%tntarag and .once with brine ore drying
over Na2SO4. After renoval o 1o 95489 ? HROtREY| HAPoRAEOE, the
chr omat ogr aphed b ${1ei ¢as g&1ronar pgr MeRt GAcs Hexangel asehyt my16ny of
5- br onp- 2- chl or cEt @ /éexaRé hox ydi phenylmet ka | s C v
20 To a stirred -78 solution of Part Bng?b?oﬂ%- %_%sﬁ?‘rg&) Qe Pac(%oll'
chl or o-4' - met hoxydi phenyl net hane (212ng, 0.68 mmol) in 8 nL of dry THE
under Ar was added 0236 nmL of 1.9 Mn-BuLi in hexane dropwi se. After 30
m nutes, this solution was 25 transferred by cannug,aoto a stirred -78
solution of 2,3,4,6-tetra-0-benzyl-a-D gl ucg| getgne (0.39g, 0.71 nmol) in
5 nL of THF. The soI ution was stirred for @ -78 prior to quenching

’ he reaction was diluted 2
h Et OAc. The conbined - 88

with saturated aq. NHACl. After warm ng
fold 30 with H2O prior to 3 extpa

BnO\\\

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 BF;:Et,0 (0.026 mL, 0.2 mmol).
After 2 hr at -40°, when tlc showed the reaction to be
complete, saturated aq. NaHCO; was added and the diluted

15 with H,0 and CHzCl;. The combined organic layers from 3
CHyCl, extractions were washed with brine, dried over
Na;S04, 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) containirig BF3'Et,0 (0.46
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08 April 2005 EtQAc fractions were washed with brine and dried over
Na2SO4. After concentration using a rotary evaporator, the residue was
chromat ographed on silica gel using 20% Et OAc/ hexane to elute 142ng of the
desired title lactol. 5 D. O 10 To a stirred -40 solution of Part C

| actol (142ngy, 0.18 mmol) in 1.5 nL of MeCN was added i Pr3SiH (0.041 mi,
0.2 mol )" foll owed by BF3Et20 (0.026 nL, 0.2 nmmol ). After 2 hr at -40,
when tlc showed the reaction to be conplete, saturated aq.0%ARCEERIMS

added and the dithwt ede xﬂ.rﬁ)lwi uaskmlem CE24H2 fo ke rc:onbh@elcta@waxmi c layers

from3 CH2Cl12 ex rackho brine, dri over Na2SO4r and
concentr at ed usf%]g a Irlo i ét\?/‘azég 6“rn\gI ngﬁ‘ STRESRY Bf*thé residue on

silica gel usingrBHy EYW&F@Xan%h%Sfeelldaﬂt afltet ek irR9dys ofl viedeidesi r ed
beta 20 Caryl gtweosiWes JEsnéd Atsplaatlmc@f har o R 48t B3 £& Reazy

C-gl ucoside (136 8 mol tSH (1.0 ML) cont ai ni ng BE3Et 20 (0.46
- 89 08 Apri 5@%% 'rrii"‘“%3 c%n?ﬁf{)tlr)at SIS RefP ryzﬁv?%?raioﬁr Thhe reaction

was dil uted w t hcEBHRCP2odanckt twasnpoohtient bat prepasangva HRLGL asingewapor at or .

-Il:lgg, r gf: gg,e af t évé)zes'engh%aé %&Yxﬁq Lo obgggglgﬁmqwg§ peshed v i hag. NHAd,

dri ed over and concentr at using a rotary
evaporator. The CcPiRfespesdietd whdtpulydmnddass aﬁr‘"—éﬁahé&ﬂ*\}élmlenua ng a C a

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
g;adient 0-100% B hold 4 min at 100% B. Solvent A: 10%
MeOH/H,O0 + 0.2 % H3;PO4. Solvent B: 90% MeOH/HO0 + 0.2 %

H1PO4.

15 ,
'H NMR (500 MHz, CDOD) & 7.35-7.28 (m, 3H), 7.1 (d, 2H,
J=8.8 Hz), 6.8 (d, 2H, J=8.3 Hz), 4.05-3.90 (m, 3H), 3.80
(d, 1H, J=12.3 Hz), 3.67 (s, 3H), 3.61 (dd, 1H, J=4.8,
11.9 Hz), 3.42-3.25 (m, 4H) Hz).

20

3¢ NMR (125 MHz, CD,OD) & 159.6, 140.0, 139.9, 134.5,
133.0, 131.9, 130.8, 130.1, 114.8, 82.9, 82.2, 79.8,
76.5, 71.9, 63.1, 55.6, 39.2.

25 Anal Calcd for CjoHz3C10¢ LC-MS [M+NH,] 412; found 412.

Example 13

30
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reverse phase columm to obtain 26ng of the desired beta C-glucoside as a
white |yophilate after Iyophilization. 10 HPLC retention tinme: 3.07 mn,
95% pure, YMC S5 C-18 4.6x50nm colum, 2.5 nL/mn, detection at 220nM 4
mn gradient 0-100%B hold 4 mn at 100% B. Solvent A: 10% MOH H20 + 0.2
% H3PO4. Sol vent B: 90% MeOH H20 + 0.2 % H3P04. 15 'H NWR (500 MHz, CD30D)
8 7.35-7.28 (m 3H), 7.1 (d, 2H, J=8.8 Hz), 6.8 (d, 2H, J=8.3 Hz),
4.05-3.90 (m 3H), 3.80 (d, 1H, J=12.3 Hz), 3.67 (s, 3H), G8Apri(2a)5 1H,

J=4.8, 11.9 Hz), 3g2325§m 4@ Hz) . 20 13C VR (125 M+, CDSOD) 8
159. 6, 140.0, 139.9, 134 en rel 114.8, 82.9, 82.2,
79.8, 76.5, 71.9, 6Fola S5irGed39727 2AuAlch dBRpCErdietSROHIICAA6 LC- VB
(MENH4] 412; foug(fb]gz 3 0 - ril 2005 A

5- Br onp- 2- net hoxy 4% ot enzﬁ&dré(\)/:m 8fa§s |TrH?. Hné)efBAgoY?ﬂlaéiﬁest

p- br omoet hyl benz8hef (22503g1 Bplimib? )riod ) 10n e xehe dyyerTHE minder TAe was

added 5 nlL 0f 2t&mdMratBubivdsl210BRE] don rhgéa&ﬁ -Q¥erotQ pip, The 5
t enperature was | owed to ri se Eo -10 over hr whereupon the reaction was

cooled to -78 before Rddi Ry SFFECB- Wor?ﬁ%e%Pho?(@/bé’ﬁfaF%leﬁﬁPdég(Z 15 g,
10 mol ) After 8el¥d |5ngr@w2nmghtxoaybe2ﬂ,aluhmydeeaet13)@ WaS mmol) .

After stirring overnight at 20°, the reaction was
quenched with saturated aqg. NH(Cl and diluted 5 fold with
10 Hy0 prior to 3 éxtractions with EtOAc. The combined
EtOAc fractions were washed with brine and dried over
Na;SO4. After concentration using a rotary evaporatok, the
. residue was chromatographed on silica gel using 10%
EtOAc/hexane to elute 1.44g of 5-bromo-2-methoxy-4'-
15  ethylbenzhydrol.

B. 5-Bromo-2-methoxy-4’-ethyldiphenylmethane
A 9 mL solution of 1:8 CH;Cl,/MeCN containing crude
Part A 5-bromo-2-methoxy-4‘-ethylbenzhydrol (1.44g, 4.5
20 mmol), Et3SiH (0.75 mL, 5 mmol, and BF3*Et;0 (0.6 mL, 6.4
mmol) was stirred overnight at 20°. After quenching
with saturated ag. NaOH, the mixture was extracted 3x
with EtOAc. The combined EtOAc fractions were washed
with brine and dried over Na;SO,. After concentration
25 using a rotary evaporator, the residue was
chromatographed on silica gel using 2% EtOAc/hexane to
elute 1.28g of S5-bromo-2-methoxy-4’-ethyldiphenylmethane.
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guenched with saturated ag. NH4C and diluted 5 fold with 10 H20O prior to 3
extractions with Et QAc. The conbined EtQAc fractions were washed with
brine and dried over Na2SO4. After concentration using a rotary
evaporator, the residue was chromatographed on silica gel using 10%

Et OAc/ hexane to elute 1.44g of 5-brono-2-nethoxy-4'" 15 ethyl benzhydrol. B.
5- Br onp- 2- net hoxy- 4' - et hyl di phenyl nethane A 9 nL solution of 1:8

CH2C12/ MeCN cont ai ning crude Part A 5-bronp-2-net hoxy-4' - e08Wpnie2a0§ dr ol
(1.44g, 4.5 20 nnnlé, Et3SiH (0.75 nL, 5 nmol, and BF3-Et20 (0.6 nL, 6.4
mmol) was stirred overnight at 20. After quenching wth saturated aq.
NaOH, the mixture was extracted 3x with Et@édc. Thetconbi ned Et CAc
fractions were washed wth brine and dried avey Wa2So4. After
concentration 25 using a rotary evapor atg esi due was

chr omat ographed on silica gel using 2% EtX eéxane to elute 1.28g of

5- br ono- 2- net hoxy- 4' - et hyl di phergsb . 08 April 2005 C. 5 To a stirred
-78 solution of Part B 5-brono-2- nefthoxy®4' - et hyl di phenyl et hane (0. 25g,
0.82 mol) in 7 nlL of dry THE un8e® A \@er added dropwise 0.5 nL of 1.8 M
n-BuLi in hexane. After 2 hr, 2,3, 4,6-%utra-0-benzyl-p- D glucol act one
(0..48g, 0.9 mol) in 3 nL of THE-was added 10 _aver 1 min. The sol ution was
stirred for 2 hr at =/8 JQr .t enching with saturated aq. NH4Cl. After
warmng to 205, t he rgéc?i%\lr\%gg g?ﬁtsggugl‘?’blocf wWrth Ei—léobr?ﬂ‘ci‘gr‘ to 3
extractions wi t FENORY -4 THEhyddbphernd 1EeOtene f(0a2b§ 0k seentoashed with
brine and dried mver Na@SOE uhBe ATALNaG0REEN IBLLAIL 'S 892 JOL AR Yy

evapor at or, 0.619 of . .
-BuLi in hexane. After 2 hr, 2,3,4,6-tetra~-0O-benzyl-p-

D-glucolactone (0.48g, 0.9 mmol) in 3 mL of THF was added
10 over 1 min. The solution was stirred for 2 hr at -78°
prior to qgenching with saturated aqg. NH4Cl. 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 Na2S04.
15 After concentration using a rotary evaporator, 0.67g of
the desired title lactol was obtained as a light vyellow

Syrup that was carried forward without further
purification. '

20 D.

BnO

gno\

To a stirred -30° solution of Part C lactol (450mg,

25 0.59 mmol) in 10 mL of MeCN was added iPr;3SiH (0.2 mL,
0.9 mmol) followed by BEy+*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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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 (450nmgy, 25 0.59 mmol) in 10 nL of MeCN was added
iPr3SiH (0.2 m., 0.9 mml) followed by BF3Et20 (0.1 niL, 0.7 nmol). After
1.5 hr at -40, the reaction being conplete by tlc was - 92 08 April 2005
quenched by addition of ag. NaHCO3 an subsequently extracted 3x with Et OAc.
The conbined organic |ayers Were washed with brine, dried 0%é&priNaQ®D4, and
concentrated usi orator. Chronmatography 5 of the residue on
silica gel with G[l]%‘%gﬁ%%&’ %8 éth C1dt 84 B3Py AT suheedesitigd bet a

C-aryl gl ucosi de.®®ragted\ xokdth oft aic .Parhe Rdnl hdd Ordagnzy |1 Geglucosi de (320
ng, 0.7 mol) i neEeOhesHclb ai 0% C (3 ng) was
stirred overni ght under 1 a[ﬂ?m);skglp]m %k? F&’%Zg_ohé\ﬁ@d the reaction to
be Conpl et e, c;he é‘ﬁ?ﬁ?ﬁ%ttedw&?“‘iﬁtfé’rtédYaﬁ‘ohptometcsnl VEhtometmpuaghyisi ng a
rotary evapor ataddr thérhzeemdudeopr@ﬂmaa $ f Wit i.f eparative
HPLC using a Cl8heyesse %hg? rm ?% ob thaPﬁsg ERWAc/h%%rﬁeyeéggl od bet &
C-gl ucoside-as a white 5 ra- a o?J’WligllE‘é‘E?’&‘F HPLC retention tine:
3.84 mn, 95%pure, YMC S5 C-18 4 6x5OTm colum, 2.5 nL/mn, detection at
220nM 4 mn gradient 0-100%B hold 4 mn at 100% B. Solvent A 10% 25
MeOH H20 + 0.2 % H3P04. Sol vent B: 90% I\/EC]—.\I"/ H20 + é)t 2 %

10
A solution of Part D tetra-O-benzyl C-glucoside (320
mg, 0.7 mmol) in EtOAc (15 mL) containing 10% Pd(OH)./C
(30 mg) was stirred overnight under 1 atmos. H,. After
15

HPLC showed the reaction to be ¢complete, the catalyst was
filtered and the solvent removed using a rotary
evaporator. The crude product was further purified by
preparative HPLC using a C;3 reverse phase column to

obtain 24 mg of the desired beta C-glucoside as a white
20 solid after lyophilization.

HPLC retention time: 3.84 min, 95% pure, YMC S5 C-18
4.6x50mm column, 2.5 mL/min, detection at 220nM; 4 min
gradient 0-100% B hold 4 min at 100% B. Solvent A: 10%

25 MeOH/H0 + 0.2 & H3PO4. Solvent B: 90% MeOH/H,0 + 0.2 %
H3PQ,.

'H NMR (500 MHz, CD;OD) § 7.23 (d, 1H, J=7 Hz), 7.17 (s,

1H), 7.05 (ABq, 4H), 6.89 (d, 1H, J=7 Hz), 4.02 (d, 1H
30 J=9Hz), 3.92-3.83 (m, 3H),.3.76 (s, 3H), 3.66 (dd, 1H),

3.45-3.29 (m, 4H), 2.55 (q, 2H), 1.16 (t, 3H).
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H3PO4. 1H NWR (500 MHz, CD30D) 8 7.23 (d, 1H, J=7 Hz), 7.17 (s, 1H), 7.05
(ABg, 4H), 6.89 (d, 1H, J=7 Hz), 4.02 (d, 1H 30 J=9Hz), 3.92-3.83 (m
3H),.3.76 (s, 3H), 3.66 (dd, 1H), 3.45-3.29 (m 4H), 2.55 (g, 2H), 1.16
(t, 3H). - 93 08 April 2005 5 Anal Calcd for C22H2806 LC- M5 ( MtNH4) 406;
found 406. Exanple 14 NH Ow 10 A
N- Et hyl - N- 4- met hoxybenzyl - 2, 6- di hydr oxybenzam de To a stirred solution of
N- et hyl - 4- met hoxybenzyl amine (1.07g, 6.49 mmol) in DVF ( 1008Aprikdg0added
2, 6- di hydroxybenzoic acid (1.0g, 6.49 mmol) followed by HOAt (0.97g, 7.14
mmol ) and EDC (1.31g, 6.81 mml). After 15 stirring overnight, the reaction
was diluted wit H*“Etld&él%rﬁ%rszastasmwgs In+miihabRO.rollRE §@bi ned aqueous
| ayers were extracted once with Et QAc. The organic fractions were
conbi ned, washed once with brine, and dried over Na2SO4 prior to
concentrati ng using a rotary 20 evaporator. The resi due was chromat ographed
on silica gel using 75% Et CAc/ hexaneaméll'@ 18l uent. The resulting
prom sing inpure fractions were further purified by silica gel
chromat ography. A total of 631ng of the desired N ethyl-N4-nethoxybenzyl
2, 6-di hydr oxybenzam de 25 was obt ai ned. 98 April 2005 B.

NH

(o) OMe

10 A, N-Ethyl-N—4-methoxybenzyl-z,6-dihydroxybenzamide

To a stirred solution of N-ethyl-4-methoxybenzyl
amine (1.07g, 6.49 mmol) in DMF (10 mL) was added 2,6~
dihydroxybenzoic acid (1.0g, 6.49 mmol) followed by HOAt
(0.97g, 7.14 mmol) and EDC (1.31g, 6.81 mmol). After
stirring overnight, the reaction was diluted with EtOAc
prior to washing 3x with H,0. The combined aqueous

layers were extracted once with EtOAc. The organic

15

fractions were combined, washed once with brine, and
dried over Na;SQ4 prior to concentrating using a rotary
20 evaporator. The residue was chromatographed on silica
gel using 75% EtOAc/hexane as the eluent. The resulting
promising impure fractions were further purified by
silica gel chromatography. A total of 631mg of the

desired N-ethyl-N-4-methoxybenzyl 2,6-dihydroxybenzamide
25 was obtained.
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5 A stirred suspension of the Part A amde (630ng, 2.09 mmol), CdCO3
(939ny, 5.44 mmol) in toluene (30 n.) was refluxed for 1.5 hr using a Dean
Stark trap prior to the addition of 2,3,4,6-tetra-0-acetyl-a-D

gl ucosopyranosyl brom de (1.12g, (2.72 mmol). After 15 hr 10 of reflux, no
starting am de remained by tlc analysis. The hot suspension was filtered

t hrough celite which was washed with hot PhMe and then 3x with hot CHC13.
After renoval of the volatiles using a rotary evaporator, 08&&prit280%ue was
chromat ogr aphed on sglica gel. A mxture of 15 0-glucosides was eluted with
1: 1 Et QAc/ hexane prior to the tetraacetate of the desired title
C-glucoside; 172ng of severely contam nated title C gl ucoside was
obtained. C. 20 Inpure Part B ester was styyred in 6:1 EtOH/ H20 (1.4 nl)
containing KOH (140ng, 2.5 mmol) for 1@%Kf. o /9% 08 April 2005
resulting solution was cooled to 4, aﬁ&d ied o YH 5, and then extracted
2x with Et OAc. The conbi ned Et QAc | ayer weashed with brine, and dried
over Na2SO4 prior to concentrati ] A rotary evaporator. The residue
5 was purified by prep HPLC witf% (18 WMC reverse phase col um using a
45-90% MeOH H20 gradi ent over 30 gpW~to7oalute the desired title
C-glucoside (7.8 ng). HPLC. 99.1% Shpadzu LC-6A, YMC S3 ODS (6.0 X 150
n; 10 flowrate of 1.5 nlL/m_n; detection at 220nM gradi ent elution
0-100% B over_ 30 m nutes (A = 90% H20, 10% MeOH,  0.2% H3P04, and B = 90%
McOH, 10% H20,° 0. 2% H3PBEdtred, suaperiont piethe 2Ard Aianiides (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-0-acetyl-a-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
I5 O-glucosides was eluted with 1:1 EtOAc/hexane prior to
the tetraacetate of the desired title C-glucoside; 172mg

of severely contaminated title C-glucoside was obtained.

C.

20

Impure Part B ester was stirred in 6:1 EtOH/H,0 (1.4
mL) containing KOH (140mg, 2.5 mmol) for 16 hr. The
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15 1H NVR (400 MHz, CD30D) : 8 1.22 (3H, t, J = 7.2 Hz), 3.4- 3.5 (6H,

3.73 (3H, s),
9.3 Hz), 6.77

m,

3.74 (1H m), 3.77 (1H m), 3.8-3.9 (2H M, 4.36 (1H, d, J
(2H, d, J =8.6 Hz), 7.11 (2H, d, J = 8.6 Hz), 7.18 (1H,

s)

20 13C NWR (125 Mz, CD30D) : 8 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 C23H29N09 LG VB [N@Fﬂ 462; found 462. 25

Example 15 - 96 08 April 2005 A. 5 A m xture of Exanpl e 3 PBAPriE2005

R-m br ormphenyl r@ g 100 14 mol ) - met hyl phenyl boroni ¢ aci d
. kﬁ'ﬁ‘%ﬁ@q Zg r% FOheshI 50 4 an%Fllﬂd(fPF’ﬁBQO M 6153ny, 0.13

(59my, 0. 43

mol) in 3:1 Phl%‘/dEt:h}F mtesast:eq! rd windeEtoNc. athSQ e nds BWoacAf ter

renoval of the VlQ'y@Eb'#éﬁgeU%th & ,,;llth evapor at t he residue was
chr onat ogr aphed ,on N &E§£g %&i 41?

exane/B

V&H Y#HECHSEPEd titl e

silica
bi phenyl C gl ucosi §&° f%‘ﬁj‘)’:ga% %Fla%&r retdry Bvapsratora - The steisitied CH2C12

solution (0.4

myasopuPafitedAbyt et ea-HPrheRzd £thetmé a2

Jgol ) under

Ar was added 20 &lg,;n o?’f Ngo%‘gﬂﬁglgﬁ Pg 2C12. After 1 hr gk?%e reaction

was quenched with

CH2Cl12. The conbined organic |ayers were dried over MgSO4 and

concentrat ed.
10

15

20

25

2 he [ ti resi due, after purification b reparative
werdhe desyl.tipg B0s (60 % 150ym51),-p

adzu LC-6A, YMC S
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, CDsOD): & 1.22 (3H, t, J = 7.2 Hz), 3.4-

3.5 (6H, m), 3.73 (3H, s), 3.74 (1H, m), 3.77 (1H, m),

3.8-3.9 (2H,m), 4.36 (1H, d, J = 9.3 Hz), 6.77 (2H, d, J

8.6 Hz), 7.11 (2H, d, J = 8.6 Hz), 7.18 {(1H, s)

13C NMR (125 MHz, CD;OD): & 14.9, 35.1, 35.1, 55.7, 2.5,
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 C;3H,9NOy LC-MS [M-~H] 462; found 462.

Example 15
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HPLC using a C18 reverse phase columm, yielded 6.6ng of final title
product. (Note the product is partially destroyed by the strongly acidic
medi um generated after the MeOH quench of the BCl13.) - 97 08 April 2005
HPLC retention time: 6.353 mn, 100% pure, Zorbax C-18 4.6x50mm 2.5
m./mn, detection at 220nM 8 mn gradient 0-100%B hold 5 mn at 100% B.
Sol vent A1 10% MOH H20 + 5 0.2 % H3P04. Solvent B: 90% MeOH/ H20 + 0.2 %
H3PO4. 1H NWVR (400 MHz, CD30D) 8 7.65 (s, 1H), 7.53-7.50 (n98 Ap¥i 2005
7.39-3.37 (m 2H), 7,23 (d, 2H, J=7.9 Hz), 4.20 (d, 1H J= 9.3 Hz), 3.89
(dd, 1H, J= 2.2, 11.9 Hz), 3.71 (dd, 10 1H, J= 5.7, 11.9 Hz), 3.50-3.40 (m
4H), 2.36 (s, 3H) Anal Calcd for Cl9H220Z+ow Res Ms (MH 329; found 329
Exanpl es 16 to 80 The conpounds of Exanpl 80 set out in the 15
following Tables 1 and 2 were prgga i Rg/ procedures of Exanples 1
to 15 and reaction Schemes 1 to 9 abovg. It will be appreciated that
conpounds wherein A, which may | BriRethaf/oehe ortho, neta, or para position
of the aryl ring attached to the gl ucwmsi de, nay be any one 20 of (CH2) n,
O, NHor Swhile Rl, R2, Rea, R3-—and R4 may be any of the substituents as
defi ned aboves, may be prepared enploying the procedures of Exanples 1 to
15 and reaction SchBnBstreqod EpgpAgr Bl PRO0B FabibeohofkbrH -RE=H

glucoside (100mg, 0.14 mmol), p-methylphenylboronic acid
(59mg, 0.43 mmol), Na;CO3; (46mg, 0.43 mmol), and Pd(PPhj),4
(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 BCly 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 CH,Cl,. The combined
organic layers were dried over MgSO, and concentrated.

25, The resulting residue, after purification by preparative
HPLC using a C;s reverse phase column, yielded 6.6mg of
final title product. (Note the product is partially
destroyed by the strongly acidic medium generated after
the MeOH quench of the BClj;.)
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R2-H, R2a=H, R4=H Method LC/ M5 or M5 ExanpleA: : :: R3of (M+ H + Exanple
# 16CH24- Me1345 17CH24- OH1347 18CHZ3- Me2345 19CH2H3331 20CH23- Ove3361
21CH24 - CO2Me3389 22CH23, 4- (OCH20) 3375 23CH24- CF33399 24CH24- NHAc3388
25CH24- SO2Me3409 26CH24- Ph3407 27CH24- NHSO02Ph- 4' - Me3500 28CH24- NHSO2Me3424
29CH24- CO2H3375 30CH24- Thi adi azol e3415 31CH24- Tetrazol e3399

32CH24- OCH2Ph- 4' - CN1462 33CH24- OCHF21397 34CH24-i Pr3373 - 99 08 April 2005
35CHZ2-i Pr 3373 36CH24- 0- nPr 1389 37CH24- Tetrazol e-2' - Me3413 08 April 2005

HPLC retention time: 6.353 min, 100% pure, Zorbax C-18

4.6x50mm, 2.5 mL/min, detection at 220nM; 8 min gradient

0-100% B hold 5 min at 100% B. Solvent A: 10% MeOH/H,0 +
5 0.2 % H3PO,. Solvent B: 90% MeOH/H,0 + 0.2 % H4PO,.

'H NMR (400 MHz, CDyOD) & 7.65 (s, 1H), 7.53-7.50 (m,

3H), 7.39-3.37 (m, 2H), 7.23 (d, 2H, J= 7.9 Hz), 4.20 (d,

1H, J= 9.3 Hz), 3.89 (dd, 1H, J= 2.2, 11.9 Hz), 3.71 (dd,
10 14, J= 5.7, 11.9 Hz), 3.50-3.40 (m, 4H), 2.36 (s, 3H)

Anal Calcd for C;gH;,05 Low Res MS [M-H] 329; found 329

Examples 16 to 80
The compounds of Examples 16 to 80 set out in the
I5 following Tables 1 and 2 were prepared employing
procedures of Examples 1 to 15 and reaction Schemes 1 to
9 above. It will be appreciated that compounds wherein A,
which may linked at the ortho, meta, or para position of
the aryl ring attached to the glucoside, may be any one
20 of (CHz)n, O, NH or S while R}, R?, R?*, R® and R* may be

any of the substituents as defined above, may be prepared

_ employing the procedures of Examples 1 to 15 and reaction
Schemes 1 to 9. '
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38CHZ4- Tetrazol e-1' - Me3413 39CHZ4- OPh1423 40CHZ4- nPr 1373 41CHZ4- nBul387
42CHZ4- SOR2Et 1423 43CHZ4- SQ2- nPr 1437 44CHZ4- SO2Ph3471 45CH24- SOVe4393
46BondH15317 47Bond3- Me15331 48Bond4- MeO15347 49(CH2) 2H1343 (M H) 50(CH2)
24- Me1357 (MH) 51(CH2) 3H1376 (M-NH4) 52(CH2) 34- Me1390 ( M+NH4) 53( CH2)
33- 21390 (MtNH4) Bond 54(para H15317 link) CH2 55(ortho H1331 |ink) CH2
56(ortho 4-Et 1376 (M:NH4) 1i nk)

08 April 2005
Tabla 1
=
I 3
R
x
= H
= H, RZ. = H,
= H
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-OMe 3 361
21 CH; 4-CO;Me 3 389
22 CH» 3,4-(0CH,0) 3 375
23 CH. 4-CF5 3 399
24 CH; 4-NHAc 3 388
25 CH; 4-S0;Me 3 409
26 CH; 4-Ph 3 407
27 CH, 4-NHSQ,Ph~4’ -Me 3 500
28 CH; 4-NHSO;Me 3 424
29 CH; 4-CO,H 3 375
30 CH, 4-Thiadiazole 3 415
31 CH; 4-Tetrazole 3 399
32 CH; 4~0CH;Ph-4' -CN 1 462
33 CH; 4-0OCHF, 1 397
34 CH, 4-iPr 3 373
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- 100 08 April 2005 5704- MeScheme364 (M+NH4) 8 58S4- MeSchene380 (M-NHA) 9

Table 2 OH OH Met hod LC/ MS or

M5 Exanpl e’

AR1R2R30f (M + H) + Exanple
59CH22- MeH4- Et 1371 (M H) 60CH24- MeH4- Et 8371 (M H) 61CHZ4- MeH4- SO2Me8445

(MeNa) 62CH24- MeH4- OHO359 (M H) 63CH24- MeH4- S( O) Me10407 ( M+H)

64CH24- MeH4- F8385 ( MENHA) 65CH24- MeH4- C18377 (M H) 66CH24- MeH4- Me8357 (M H)
67CH24- MeHH8343 (M H) 68CH24- Me6- Me4- OVB1406 ( MENH4A) 69CH24- FHA- OVB1396

( MENH4) 70CH24- C1HA- SOVB11427 ( MrH) 71CH24- C1H4- SO2Me11441 Q84Agril 2005

72CH24- C1H4- 29448 ( MrNH4) 101 102

35 CH; 2-1iPr 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, 4-0OPh 1 423

40 CH, 4-nPr 1 373

41 CH; 4-nBu 1 387

42 CH; 4-SO;Et 1 423

43 CH, 4-S0;-nPx 1 437

44 CH; 4-S0,Ph 3 471

45 CH; 4-SOMe 4 393

46 Bond H 15 317

47 Bond 3-Me 15 331

48 Bond 4-MeQ 15 347

49 (CH2) H 1 343 (M-H)

50 (CHz) 2 4-Me 1 357 (M-H)

51 (CHz) 3 H 1 376 (M+NH4)

52 (CHz) 5 4-Me 1 390 (M+NH4)

53 (CHz) 3 3-Me 1 350 (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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08 April 2005 73CH24- Et H4- OVe8406 ( MtNH4) 74CH24-i Pr H4- OMe820 ( M+NH4)
75CH24-i Pr H4- SMe10417 (M H) 76CH24-i PrH4- SOZMe10439 (M --H) 77CH24,

5- OCH20H4- Et 1403 (M +H) 78CH25- MeH4- Et 1390 ( MtNH4) 79CH25- Me6- Me4- OVe1406
(MENH4) 80CH26- MeH4- Et 8395 (MtNa) Throughout this specification and the
clainms which follow, unless the context requires otherw se, the word
"conprise", and variations such as "conprises” and "conprising", wll be
understood to inply the inclusion of a stated integer or s9&Apol200Dup of

i ntegers or steps—hbut—-rnotthe exclusion of any other integer or step or
group of 'integergror steﬁb. 103 What4iMe cl ai med: Sthevfe cnpeLnei+RAY) Nig t he
structure HO "”'8 H-H Icrsei[ A R —R2 and. Rea afe | ﬁdeDer dent | \' hydrogen,

OH, OR5, al kyl, Cf%l O¢HF2” OCH31 SR5' ¢ dfe hal ogen, Sekemewo |0880 RM+NRR) and
Rea toget her withthe carbons—to—whi-ch—t-hey—arel attdchedlcan form an
annel ated five, six or seven nenbered carbocycle or heterocycle which may
con- tain 1 to 4 heteroatons in the rifgbbdhizh are N, 0, S, SO and/or

=~
s
TR
XN
RZ: = H,
R = 1
_ 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-~-QH 9 359 (M~H)
63 CH, 4-Me H 4-5(0Q)Me 10 407 {M+H)
64 CH, 4-Me H 4-F 8 385 (M+NH4)
65 CH, 4-Me H 4-Cl 8 377 {(M-H)
66 CH, 4-Me H 4-Me 8 357 (M-H)
67 CH; 4-Me H H 8 343 (M-H)
68 CH,; 4-Me 6-Me 4-0OMe 1 406 (M+NH4)
69 CH; 4-F H 4-0OMe 1 396 (M+NH4)
70 CH; 4-Cl H 4-SOMe 11 427 (M+H)
71 CH; 4-Cl H 4-S0;Me 11 441 (M-H)
72 CH; 4-Cl H 4-0CHF, 9 448 (M+NH4)
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OCH2Aryl, al kyl, cycloal kyl, CF31 -OCHF2, -OCF3, halogen, -CN, -CO2R56,
-C2H, COR6b, -CH (OH)R6', -CH (ORs'')R6d, ~ - CONR6R6a, - NHCOR5a,

- NHSO2RSd, - NHSQ2Ary1l, Aryl, --SRS, -SOR5 , -SO2R59, -SQAryl, or a five,
six or seven nenbered heterocycle which may contain 1 to 4 heteroatons in
the ring which are N, 0, S, SO and/or SO, or R3 and R4 together with the
carbons to which they are attached form an annel ated five, six or seven
menber ed carbocycle or heterocycle which may con- tain 1 to08Apsi 80@%t ons
inthe ring which are N, 0, S, SO an®r S®2; Rs Rsa Rsb Rsc Rsd Rse Rsf
Rya Rsh and R5' are independently alkyl; R6, R6a, R6b, R6c, and R6d are

i ndependently hydrogen, alkyl, aryl, alkylaryl or cycloal kyl, or R6 and
R6a together with the nitrogen to which they are attached form an

annel ated five, six or seven nenbered hetero- cycle which may contain 1 to
4 heteroatons in the ring which are N, 0, S, SO and/or S@2; Ais 0, S

NH, or (CH2),,, where nis 0-3, or a pharma- ceutically acceptable salt,
st ereoi somer, or prodrug ester thereof; with the proviso that where Ais
(CH2),, whereg3is—Pz Bf = oH A ; east-one of R, R2 and R2
is OHor Of5, Then Fz east” Ebthe df R | RZ2"4Rd Rea§s Cféosdﬁﬁ’a"ﬁ‘ldr OCHF2
and/ or at |feasygome i RS guyshd—ts—E3 erTZ, 35 RBb,
CH( ORsh) R6d, CH( OH)|R6a’ EPF JHnggé §mRsﬁ-NHs6§5&r W*NW ,
- SRS , - Sq bj 75_5‘01&? or g¢= i PRILAT yi H WISMé 2065 10 417 M=-R)

76 CH, 4-iPr H 4~50;Me 10 439 (M<H)

117 CH; | 4,5~0CH,0 H 4-Et 1 403 (M +H)

78 CH, 5-Me H 4-Et _ 1 380 (M+NH4)

79 CH, S-Me 6-Me 4~-0OMe 1 406 (M+NH4)

80 | CH; | 6-Me | E T-EC B 395 (M+Na)

Throughout this specification and the claims which
;follow, unless the context requires otherwise, the word
fé"comprise“, and variations such as "compriges" and
; "“comprising", will be understood to imply the inclusion of
?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.



104 08 April 2005 2. The conpound as defined in claim1l with the proviso
that where Ais (CH2)" where nis 0,1,2, or 3 or Ais 0, and at |east one
of Rl, R2, Rea, R3 and R4 is OH or OR5, then at least one of R, R2, and
R2' is CF3, OCF3, or OCHF2 and/or at |east one of R3 and R4 is CF3.

- OCHF2, -OCF3, -CN, -C02R5b, CH( ORSh) R6d, - NHCORsc, -NHSO2Rsd,
-NHSQ2Aryl, Aryl, -SRS, -SORS Qﬁ -SOZAryI or hal ogen. 3. The
conpound as defi ned in claiml haV| §St he structure Hors ' 08Yprit 2BO%H 4.
The conpound as defined in claiml wherein Ais (CH#),,. 5 The conpound
as defined in cl@ipmdcmhgrein Ais CH2 or 0 or S. 6. The conpound as
defined in claimia @ddrhaﬁn theGterur®r 0 or S; R, R2 and Rea are
i ndependent |y sel ect from | ower al kyl, hal ogen, OR5, or OCHF2, or two
of R, R and Rea are H and the ot her gss Iovver al kyl , hal ogen, ORS, or
OCHF2 R3 and R4 are mdepen%ent Vs ted fromlower alkyl, ORSa,

-OCHF2, -SRS', OH, COZRSb D) -, -COR66, -CH(OH)R6C, - CH(OR5h)
R 6d, CF3, O Rsc-Cl-NH, -SORSf R5\ Aryl, -NHSQ2Aryl, -NHSO2RS',
CO2H, thiadizole, tetgazole,

HO

HO\\_\“' '

OH

wherein

R!, R? and R** are independently hydrogen, OH, OR®,
alkyl, CF,, OCHF,, OCF,, SR* or halogen, or two of
R}, R? and R** together with the carbons to which they
are attached can form an annelated five, six or seven
membered carbocycle or heterocycle which may con-
tain 1 to 4 hetercatoms in the ring which are N, O, S,
SO, and/or SO,;

R® and R* are independently hydrogen, OH, OR*?, OAryl,
OCH,Aryl, alkyl, cycloalkyl, CF,, —OCHEF,, —OCF,,

halogen, —CN, —CO,R*?, —CO,H, COR®*, —CH
(OH)R®?, —CH (OR**)R%4, —CONRC®RS?,

—NHCOR®**, —NHSO,R*¢, —NHSO,Aryl, Aryl

—SR¢, —SORsf —SO0,R%, —S0,Aryl, or a five, six
or seven membered heterocycle which may contain 1 to
4 heteroatoms in the ring which are N, O, S, SO, and/or
SO, or R? and R* together with the carbons to which
they are attached form an annelated five, six or seven
membered carbocycle or heterocycle which may con-
tain 1 to 4 heteroatoms in the ring which are N, O, S,
SO, and/or SO,;

RS’ RSa, Rsb, RSc, RSd, RSe, RSf’ RSg’ RSh and RSi are
independently alkyl;

RS, R%, R, R%, and R% are independently hydrogen,
alkyl, aryl, alkylaryl or cycloalkyl, or R® and R5*
together with the nitrogen to which they are attached
form an annelated five, six or seven membered hetero-
cycle which may contain 1 to 4 heteroatoms in the ring
which are N, O, S, SO, and/or SO,;

Ais O, §, NH, or (CH,),,, where n is 0-3, or a pharma-
ceutically acceptable salt, stereoisomer, or prodrug
ester thereof;

with the proviso that where A is (CH,),, where n is 0,1,2, or

3orAis O, and at least one of R, R2, and R* is OH or OR®,

then at least one of R?, R*, and R** is CF;, OCF,, or OCHF,

and/or at least one of R® and R*is CF,, —OCHF,, —OCF,,

—CN, —CO,R%%, CH(OR*)RS?, CH(OH)R®¢, COR®,

—NHCORSC ——NHSOst" —NHSO,Aryl, Aryl, ——SRS‘
—SORY, —sozRSZ or —SO,Aryl.



-OCF3, QAryl, or H 7. The conpound as defined in claim6 wherein Ais CH2;
R1 i s hydrogen, hal ogen or |ower alkyl; R2 and Rea are each H R is H R4
is |ower alkyl, -COR6b, -CH(OH) R6c, -CH(ORS5h)R6d, R5a0, -OCHF2, -COCF3 or
-SRS'. 8. The conpound as defined in claim7 where Ais CH2;, R is
hydrogen, hal ogen or lower alkyl; and R4 is lower alkyl, R5a0, -OCHF,, or
-SRS. 9. The conpound as defined inL@Jlai m7 wherein R4 is 4-ClH5. 105 10.
The conpound as defined in claim3 having the structure Et 08 AOrRPeH HO oH
HO OCF3, SMe, 08 ril 2005 OH HO 106 OH CH OH OH OH
- The compound as defined in claim 1 with the proviso
that where A is (CH,), where n is 0,1,2,0r3 or Ais O, and
at least one of R?, R? R?, R3 and R* is OH or ORS, then
at least one of R', R, and R* is CF,, OCF,, or OCHE,
and/or at least one of R® and R* is CF,, —OCHF,, —OCEF,,
—CN, —CO,R**, CH(OR®*)R®Y, —NHCOR®?,
—NHSO,R™, —NHSO,Aryl, Aryl, —SR>, —SORY.
—SO,R%*, —S80,Aryl or halogen. ’
3. The compound as defined in claim 1 having the

structure
A
R, 7
R 4 \
% /\\X\ L ;BR
\\R A >

'"'”'OH

HO

HO“““.

OH

(C:I'Z)?Je compound as defined in claim 1 wherein A is
5. The compound as defined in claim 3 wherein A js CH,
orOorS.

6. The compound as defined in claim 1 wherein A is CH,
or Oor S;

R, R? and R are independently selected from H, lower

alkyl, halogen, OR?, or OCHF.,, or two of R?, R? and

R* are H and the other is lower alkyl, halogen, OR?,
or OCHF,;

R® and R* are independently selected from lower alkyl,
OR®*?, —OCHF,, —SR*, OH, CO,R%, -3,4(0—
CH,—O0)—, —COR®, —CH(OH)R®*, —CH(OR%*)
R%, CF,,

o]
I

RSC_C-—_NH—— F)

—SOR%*/, —SO,R%¢, Aryl, —NHSO,Aryl,
—NHSO,R*?, CO,H, thiadizole, tetrazole, OCH,Aryl,
—OCF;, OAryl, or H.

7. The compound as defined in claim 6 wherein A is CH,;
R' is hydrogen, halogen or lower alkyl; R* and R?* are each
H; R* is H; R* is lower alkyl, —COR®?, —CH(OH)R®",
—CH(OR**)R%, R**0, —OCHF,, —OCF, or —SR*.

8. The compound as defined in claim 7 where A is CH,;
R* is hydrogen, halogen or lower alkyl; and R* is lower
alkyl, R**0, —OCHF,, or —SR*.

9. The compound as defined in claim 7 wherein R* is
4-C,H;.



08 April 2005 OH 107 OCHF2, SMe, OH SMe, HO OH Owe, HO OH 08 April 2005 108
HO OH HO OH OH E 11. The conpound as defined in claim1 having the
structure set out as follows: R2Z R OCHOR OH 08 April 2005 109 08 April
2005 where Ais CH2 and nmeta to the glucoside, RL, R2 and Rea are each H,
and R3 is as follows: 4-Me, 4-OH, 3-Me, H 3-0Owe, 4-CO2Me, 3,4-(0CH20,

105 08 April 2005

10. The compound as defined in claim 3 having the
structure

SMe,




4- CF3, 4-NHAc, 4-SO2Me, 4-Ph, 4-NHSO2Ph-4'-Me, 4-NHS02Me, 4- CO2H,

4-Thi adi azol e, 4-Tetrazole, 4-0CH2Ph-4"'-CN, 4-Q0CHF2, 4-isopropyl,
2-isopropyl, 4-On-propyl, 4-Tetrazole-2'-M, 4-Tetrazole-1'-M, 4-CPh,
4-n-propyl, 4-n-butyl, 4-SO Et, 4-S02-n- propyl, 4-S02Ph or 4-SOwve. 12. The
conpound as defined in claim1l having the structure: OH where OH A: R3:
Bond H Bond 3-Me Bond 4-MeO (CH 62 H (CH2)2 4-M (CH2) ), H (CH2)3
4-Me (Cu:2)3 3-Me Bond (para Iirq@ H CH2 (ortho |ink) H @HAp(ibROOD | i nk)
4-Et 0 4-Me S 4-Me. 13. The conmpound as defined in claim21l having the
structure: OH HY, "",OH CH




1 10 08 April 2005 where AR :R2. R3: CHZ2- MeH4- Et CHI 4- MeH4- Et

CHZ4- MeH4- SO2Me CH24- MeH4- OH CH24- MeH4- S(O) Me CHZ4- MeH4- F CHZ4- MeH4- Cl

CHZ4- MeH4- Me CHZ4- MeHH CH24- Me6- Me4- OVe CHZ4- FH4- Ove CH24- Cl H4- SOve

CHz4- Cl H4- SO2Me CH24- Cl H4- OCRF2 CHzZ4- Et H4- Ove CH24-i Pr H4- Ove CH24-i Pr H4- SMe
CH24-i Pr H4- SO2Me CH24, 5- OCH20H4- Et  CH25- MeH4- Et  CH25- Me6- Me4- Ove

CH26- MeH4- Et. 14. The conpound as dﬁﬁ ned in claiml having the structure
HO OH 15. A pharmaceutical conposition conprising a com pod®dpais20@%di ned
in claiml and a pharmaceutically accept-

SMe,

OMe,




able carrier therefor. 16. A pharnaceutical conbination conprising an SGT2
i nhi bitor conmpound as defined in claim1l and an anti di abetic agent other
than an SGL.T2 inhibitor, an agent for treating the conplications of

di abetes, an anti-obesity agent, an antihy- pertensive agent, an
antiplatel et agent, an antiatherosclerotic agent, and/or a |lipid-Ilowering
agent. 17. The pharnmaceutical conbjpation as defined in claim 16
conprising said SGL.T2 inhibitor cdh%gund and an anti di abet 08 Apgie€R005 18.
The conbination as defined in claim 17 wherein the antidiabetic agent is
1, 2,3 or nore of a biguanide, a sulfonyl wurea, a glucosidase inhibitor, a
PPAR y agonist, a PPAR a/y dual agonist, an aP2 inhibitor, a DP4
inhibitor, an insulin 111 sensitizer, a glucagon-|like peptide-1 (GP-1),
insulin, a neglitinide, a PTP1B:inhibitorg a gl ycogen phosphoryl ase

i nhibitor, and/or a glucos-6-pho§pha aseyl nhibitor. 19. The conbination as
defined in claim 18 wherein/ e jetic agent is 1, 2, 3 or nore of
metformn, glyburide, gli pyride, glipizide, chlorpropan de,
gliclazide, acarbose, 'oglltazone troglitazone, rosiglitazone,
insulin, Gl-26244, JTT-501, NN 2344, L895645, YM 440,
R-119702, AJ9677, r i de, nateglinide, KAD1129, AR-H039242,

GW 409544, KRP297, #2993, LY315902, and/or NVP-DPP-728A. 20. The

conbi nation as def! Pned n CI°Bim 17 wherein the SG.T2 inhibitor conpound is
present in a weight ratdgg to the antidiabetic agent within the range from
about 0.01 to about 300:1. 21.-The conbination as defined in claim16
wherein the '

11. The compound ‘as defined in claim 1 having the
structure set out as follows:

O
e} N \/'

OH OH

OH

OH



anti-obesity agent is a beta 3 adrenergic agonist, a lipase inhibitor, a
serotonin (and dopam ne) reuptake inhibitor, a thyroid receptor beta
conmpound, and/or an anorectic agent. 22. The conbination as defined in
claim 21 wherein the anti-obesity agent is orlistat, ATL-962, AJ9677,
L750355, (CP331648, sibutram ne, topiramate, axokine, dexanphetam ne,
phent er m ne, phenyl propanol am ne, gl or mazi ndol. 23. The conbi nation as
defined in claim16 wherein the If@ d lowering agent is anO8wpril 2860%it or,
an HMG CoA reductase inhibitor, a squal ene synthetase inhibitor, a fibric
acid derivative, an upregulator of LDL receptor activity, a |ipoxygenase
inhibitor, or an ACAT Inhibifor, 24. The conbination as defined in claim23
wherein the lipid | Quei] g;% %F“Fé?g¥é$§§¥§t3nﬁ-P@%&?tatin, si nvastatin,
atorvastatin, cerivastatim, FruvagtQiews: nisvastatin, visastatin,
atavastatin, rosuvastatin, fenofibrate, genfibrozil, clofibrate,

avasi mibe, TS-962, MxMOX-oANSM! HLYBRRIZ L0 KR 3 ::f%}ﬁ bi nation as defined
=

—+

in claim23 wherein the.CFRG-NRANNEOINO 4 S L4y, a wei ght ratio to
the |ipid- | owering agemHs® My i&bg1," £1gGatIAT S£p0HED 01 to about  300: 1.
26. A nmethod for treat toLHPh-det@y-08HENS-iRELIN %5 oft Br onset of

di abet es, diabetic ret imopaidpyl, «feabRid SNty e?gol -1'-1slyéii abeti ¢ nephr opat hy,
del ayed wound heal i ng, 4imul4mprobﬂsi4sg,ga91e,’4_ rg_sybc_er_ﬁ a,

hyperinsul i neni a, el evaopd, bbogth orl4eylis 0f Tatty aci*ds or glycerol,
hyper|i pi dem a, obesipyThe Il ride.ma, Syndrone X, diabetic
conplications, athﬁhaﬁgle?%gﬁgﬁ%FL%%%%rﬂgﬁgl ﬁ;hﬁwéfgf i ncreasi ng high
den- sity lipoprotein |levels, which conprises admnistering to a mamalian

species in need of treatnment a therapeutically

where A R
Bond H
Bond 3-Me
Bond 4-MeO
(CHy), H
(CH), a-Me
(CH,), H
(CH,), 4-Me
(CHy), 3-Me
Bond (para link) H
CH, (ortho lick) H
CH, (ortho link) 4-Et
o 4-Me
S 4-Me.

13. The compound as defined in claim 1 having the
structure:




effective anount of a conpound as defined in claim1l. 27. The nethod as
defined in claim26 where the SG&T2 inhibitor conpound has the structure
08 April 2005 112 HO OH 28. A nethod for treating type Il diabetes which
com prises adnmnistering to a mammalian species in need of treatnent a
therapeutically effective amount of a conpound as defined in claim1 alone
or in conbination wth another aqtgﬂiabetlc.agent, an agent for treating
the conplications of diabetes, an anti-obesity agent, an a®8Apyib@b@usive
agent, an antiplatelet agent, an anti-atherosclerotic agent and/or a

hypol i pi deni cVBfgfent. 29. A conpound havi ng the structure Bno OBn nao_ Y
Bado'~ ""0OBn OBn BhOBnOr " Y'""'"OB. 08 April 2005 OBa 1 13 08 April 2005
wherein R R2_and R are independently hydrogen, OH ORS, |ower alkyl,

CF31 OCHF2, OCF3,,.SR5 or halogen, gar two o R, R2 and Rea together with
the carbons to—whteh—they—aiec—aitached-can-form an annel ated five, sic

CH, 2-Me H 4-Et
CH, 4-Me 134 4-Et
CH, 4-Me H 4-50,Me
CcH, 4-Me H 4-OH
CH, 4-Me H 4-S(O)Me
CH, 4-Me H 4F
CH, 4-Me H 4Cl
CH, 4-Me H 4-Me
CH, 4-Me H H
CH, 4-Me 6-Me 4-OMe
CH, 4-F H 4-OMe
CH, 4-Cl H 4-50Me
CH, 4-Cl H 4-SO,Me
CH, 4-Cl H 4-OCRF,
CH, 4-Et H 4-OMe
CH, 4-iPr H 4-OMe
CH, 4-iPr H 4-SMe
CH, 4-iPr H 4-SO,Me
CH, 4,5-OCH,0 H 4-FEt
CH, 5-Me H 4Et
CH, 5-Me 6-Me 4-OMe
CH, 6-Me H 4-Et.

14. The compound as defined in claim 1 having the
structure

R‘.

15. A pharmaceutical composition comprising a com-
pound as defined in claim 1 and a pharmaceutically accept-
able carrier therefor.

16. A pharmaceutical combination comprising an SGLT2
inhibitor compound as defined in claim 1 and an antidiabetic
agent other than an SGLT2 inhibitor, an agent for treating the
complications of diabetes, an anti-obesity agent, an antihy-
pertensive agent, an 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
antidiabetic agent.

18. The combination as defined in claim 17 wherein the
antidiabetic agent is 1, 2, 3 or more of a biguanide, a sulfonyl
urea, a glucosidase inhibitor, 2 PPAR y agonist, a PPAR afy
dual agonist, an aP2 ighibitor, a DP4 inhibitor, an insulin



erocycle which may contain 1 to 4
or seven ”e”berfﬂecﬂ 2OC\>//\;: gho;r QEF\I 0?/ S, SO, and/or SO2; R3 and R4 are
het eroatons in g tvl . OCHPAr 1, lower alkyl, cycloalkyl,
I ndependent |y hydrogeﬂ, I OH, nCRS,Cl\IOAr)(/I)ZRS C)é H - CONRGR . - NHCORS: |
- - ogen, - T v y
NHSRROSA. - Ngs:gAry?, Ayl SRS, - SORSt, -S02R5 , - SozAryl, or a
five, six or seven menber ed heitﬁéO- &ycloe. S\/\hlstc:)h gﬁé/ g(r)ntsc'ci)lzgs éqptri(I?{anﬁld R
heteroatons in the rin 1 whichldare N, 0, S ’ | at ed
; h they are attached forman anne _
together with the carbons to whic het er ocycl e which may contain 1
five, six or seven nenbered car- bocycle or heterocy o s me Rs
’ nme in the ring which are N, 0, S, SO, and/or : : ’
}?gbél Rg?t engSt RS R51 Ryagand R51 are inde- pendently |ower alkyl; R6
’ AR : ’ | kyl ,aryl, alkylaryl, cycloalkyl, or
R Rar € baacpendent Y Eydr ogtep,o 2n %/o’ V\:h?/Ci‘l they are attached form an
R6 and R6a t.ogs%ﬁﬂer,wstg aas Jli I }%é KeLBripcipsilin, whi ch may contain 1 to
annel ated fivg..54 .00 1 o2 glyqggen phosgorylased/ or SO2: A is 0, S,
4 het er oat ons ih[fbh Cakd/09 £85-6-5ho08 L[;ngaé johibitar | cal | y acceptabl e salt
NH, or (CH2)" V\’f19.r’Fhé"cdn§oipit‘ a8 'de :@ ?sﬁd' :dSo
thereof, all sdnﬁaiabad%’m@@ytéaﬁeg 60 %eé%r%ef’? n@.n,lgl £>3 or Ais O and at
roviso that ghiaepeidd, $lyhetielini e ég%mef azidg, R,
Ipeast one of Rcarbb, miRlaol, Bﬁgﬁ!%gonlg,‘]'trd)@t nt.o,rmﬁg{%;zong,hen at least one of
R2, and Rea i 9nsoi®, GIEER2570( isaglitazone, JTT-501, NN-2344,
’ 1895645, YM-440, R-119702, AJ9677, repaglinide,
nateglinide, KAD1129, AR-H039242, 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 anorectic agent,
22. The combination as defined in claim 21 wherein the
anti-obesity agent is orlistat, ATL-962, AJ9677, 1750355,
CP331648, sibutramine, topiramate, axokine,
dexamphetamine, phentermine, phenylpropanolamine, and/
or mazindol.
23. The combination as defined in claim 16 wherein the
lipid lowering agent is an MTP inhibitor, an HMG CoA
reductase inhibitor, a squalene synthetase inhibitor, a fibric
acid derivative, an upregulator 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, cerivastatin, fluvastatin, nisvastatin, visastatin,
atavastatin, rosuvastatin, fenofibrate, gemfibrozil, clofibrate,
avasimibe, TS-962, MD-700, and/or 1.Y295427.
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. A method for treating or delaying the progression or
onset of diabetes, diabetic retinopathy, diabetic neuropathy,
diabetic nephropathy, delayed wound healing, insulin
resistance, hyperglycemia, hyperinsulinemia, elevated blood
levels of falty acids or glycerol, hyperlipidemia, obesity,
bypertriglyceridemia, Syndrome X, diabetic complications,
atherosclerosis or hypertension, or for increasing high den-
sity lipoprotein levels, which comprises administering to a
mammalian species in need of treatment a therapeutically
effective amount of a compound as defined in claim 1.
27. The method as defined in claim 26 where the SGLT2
inhibitor compound has the structure

FJR &%t er thereof with the




OCHF2 and/or at |east one of R3 and R4 is CF, -OCHF21 -COCF3, -CN,
--C02RSb, CH(ORsh)R , CH(OH) R6e, COR6b, -NHCOS , -NHSO Rsd - NHSQAryl,
Aryl, -SRS, -SOR5 , - SO R58, -S02Aryl or hal ogen; or a conpound of the
structure Bn0' 'rte '~-4 R2 OH Y""""013, OBn 114 R ! 11 ~/ Br, OBnOR2
OH Baop "OBa OBh R' RL/ OH B/ ~/OOH HO Y R= He Y'""CH CH BnO
Y*""0Bn OBn wherein R1, R2 and Rea1qr2e i ndependent |y hydrogen, OH OCRS,

| ower al kyl, CF31 OCHF2, OCF3, SR 'or halogen, or two of RO8 ARzil 2005R2
together with the carbons to -

28. A method for treating type II diabetes which com-
prises administering to a mammalian species in need of
treatment a therapeutically effective amount of a compound
as defined in claim 1 alone or in combination with another
antidiabetic ageat, an agent for treating the complications of
diabetes, an anti-obesity agent, an antihypertensive agent, an
antiplatelet agent, an anti-atherosclerotic agent and/or a
bypolipidemic agent.

29. A compound having the structure

OBn

BaO

OBn

BaO

OBa



which they are attached can forman annel ated five, six or.seven nmenbered
carbocycl e or heterocycle which may contain 1 to 4 heteroatons in the ring
which are N, 0, S, SO and/or SO2; 08 April 2005 115 R3 and R4 are

i ndependent|y hydrogen, OH, OR QAryl, OCH2Aryl, |ower alkyl, cycloal kyl,
CF3, -OCHF29 -OCF31 hal ogen, -CN, -CO2RSb, -CQ2H, -CONR6R6a, - NHCORS,

- NHSO2R5d, -NHSQRAryl, Aryl, -SRs', -SORS , -SO RSg, -SOZAryl,_or a five,
six or seven nenbered hetero- cycle whicHldy contain 1 to @8 grié0@5 ons i n
the ring which are N, 0, S, SO and/or S, or R3 and R4 together with

t he carbons to which they are attached form an annelated five, six or
seven nenbered caWhefEiécycI e or het erocycl e which nmay contain 1 to 4

het er oat oms in t he K'jRi a%Rchafan@chdellyg?de(gena(aHI OR’>, S2; R5, Rsa, Rsb,

RS, R5d, W, R5I RS 1°é“ﬁﬂa s C se0¢ npt albmmr al kyl: R6 and Reéa
re i ndependent | hg 25 r $e‘h°faﬂ" lIomcf,ﬂi’cl oal kyI or R6 and
R IOh t%t% g fﬁni‘ e’éﬁc fi%¢.s%ched form an

el gl i rse me s éfdﬁ 1: ch may contain 1 to
annel ated five, si xmg C g s he§n g%l &ﬁ ch may contain 1

4 heteroatons in thegr or X is 0, S,

NH, or (CH2)" wher g3n,4 4gc§16 & accept abl e salt
thereof, all steroi sg%ﬁgﬁrﬂ eﬁ%d t19 g%\_ypﬁ % é’r thereof. 30. A
corrpound havi ng t he sigdE fogen, —CN —Co, Rsi ——-CO

——CONR RG" —NHCORSC —NHSO, st“

—NHSO,Aryl, Aryl —SR%, —SORY, —sosts'

—S0,Ary], or a five, six or seven membered hetero-

cycle which may contain 1 to 4 heteroatoms in the rm%

which are N, O, S, SO, and/or SO,, or R* and R

together with the carbons to which they are attached

form an annelated five, six or seven membered car-

bocycle or hcterocyclc which may contain 1 to 4

heteroatoms in the ring which are N, O, S, SO, and/or

SO,;

R%, R*, R%, R%, R™, R%, RY, R%% and R¥ are inde-
pendcntly lower alkyl;

R® and RS* are independently hydrogen alkyl,aryl,
alkylaryl, cycloalkyl, or R® and R* together with the
mtrogcn to which they are attached form an annelated
five, six or seven membered beterocycle which may
confain 1 to 4 heteroatoms in the ring which are N, O,
S, SO, and/or SO,;

Ais O, S, NH, or (CH,), where n is 0-3, or a pharma-
ceutically 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 30orAis O,
and at least one of RY, R, R?%, R? and R* is OH or OR?,
then at least one of R1 R2 and R* is CF;, OCF,, or

OCHF, and/or at least one of R® and R* is CF
—OCHF,, —OCF,, —CN, —CO,R*, CH(OR*)R*,
CH(OH)R“, COR®®?, —NHCG, —NHSO?_RS“,
—NHSO,Aryl, Aryl, —SR*, —SORY, —S0, .R%,
—S0,Aryl or halogen;

or a compound of the structure

OBn
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OBn

OBn

wherein

R!, R? and R** are independently hydrogen, OH, OR®,
lower alkyl, CF;, OCHF,, OCF,, SR¥ or halogen, or
two of RY, R? and R** together with the carbons to
which they are attached can form an annelated five, six
or seven membered carbocycle or heterocycle which
may contain 1 to 4 heteroatoms in the ring which are N,
0, S, SO, and/or SO,;
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R? and R* are independently hydrogen, OH, OR*?, OAryl,
OCH,Aryl, lower alkyl, cycloalkyl, CF;, —OCHF,,
—OCEF;, halogen, —CN, —CO,R**, —C0,H,
—CONR®R®%, —NHCORS®", —NHSO,R%7,
—NHSO,Aryl, Aryl, —SR%*, —SORY, —S0,R%,
—S0,Aryl, or a five, six or seven membered hetero-
cycle which may contain 1 to 4 heteroatoms in the ring
which are N, O, S, SO, and/or SO,, or R?® and R*
together with the carbons to which they are attached
form an annelated five, six or seven membered car-
bocycle or heterocycle which may contain 1 to 4
heteroatoms in the ring which are N, 0O, S, SO, and/or
SO,;

R®, R%, R, R%, R5¢ RS¢ R RS¢ apd RS are inde-
pendently 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 heteroatoms in the ring which are N, O,
S, SO, and/or S$O,;

Ais O, S, NH, or (CH,), where n is 0-3, or a pharma-
ceutically acceptable salt thereof, all steroisomers
thereof, and a prodrug ester thereof.

30. A compound having the structure



