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(5T) Abstract

This invention is directed to diary] acid derivatives of formula (Iy and their pharmaceutical compositions as PPAR ligand receptor
binders. The PPAR ligand receptor binders of this invention are useful as agonists or antagonists of the PPAR receptor wherein: (a) and
(b) are independently aryl, fused arylcycloalkenyl, fused aryleycloalkyl, fused arylheterecyclenyl, fused arylheterocyclyl, heteroaryl, fused
heteroarylcycloalkenyl, fused heteroarylcycloalkyl, fused heteroarylheterocyclenyl, or fused heteroarylheterocyelyl; A is —O—, ~8—, —SO—,
$02-, -NR13—, ~C(O)-, ~N(R 4)C(Q)=, “C(O)N(R15)~, ~NR14)C(ONR 15}, ~C(R14)=N-, (c), (d). (e), a chemical bond, () or (g), B is
~0=, =S, -NR g~ a chemical bond, —-C(C)-, -N(R20)C(O)~, or ~C{O)N(R20)~; Z is R2102C-, Rn1OC—, cyclo-imide, —CN, Rz;028HNCO-,
R21028HN-, (R21)2NCO-, R310-2,4—thiazolidinedionyl, or tetrazalyl.
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This invention is directed to diaryl acid derivatives of formula (1) and
their pharmaceutical conpositions as PPAR |igand rece@8dMovehibed20® The
PPAR | i yemdosaagept or bi nders of this invention are usefulpcasysgRidssts or
ant agoni sts of the PPAR receptor wherein: (a) and (b) are independently
aryl, fused arylcycl oal kenyl, fused arylcycl oal kyl, fused

aryl heterocycl enyl, fused aryl heterocyclyl, heteroaryl, fused

het er oaryl cycl @Jcken ..fused heteroarylc cl oal kyl, fused

het er oar yl het er %Y%rﬂﬂm R IVAS B ShAS é’PBér%EICE%IQBr bEGAND§I; Alis -0-, -S-,
SO, SO[err]-, -NRlefr]-, -G(O-, -NRerr])q(O-, -G(ONRerr])-,
-N(R[err])C(O)N(R[err]) C(R[err]) =N, (c), (d), (e), a chem cal bond, (t)
or (9), Bis -0-, -S, -NR@pkdreurdoéﬁerh\@adlonbond -C(0)- -N(R[err])C(O)

R[ or ﬁ a) E&% gﬁq& is dzxis[:éd B[t er %f‘g Fil ,a<:|d d(Bn[VﬂthJSgé their B’harmace&gcgl - N,

(R easm@n)sﬁt&ms RNTAR Rgﬁfdr rpdep@dr HiridBisa TR P FUA RO BgHne Pt bptorQinde® of thsGhyehntion/ e

00/ 64 28 Novenber 2003_ PCT/ US00/ 11833 DI - ARYL ACI D DERI VATI VES AS PPAR
RE Sagﬁb\m *BHERYFD R SF ARHECPRTent i on This invention is directed to
the use of diaryl acid .derivatives and their pharmaceutical conpositions
as PPAR |igand receptor binders. The PPAR |igand receptor binders of this
invention are useful as aaoni Eield dghedpyeatiemi sts of the PPAR receptor.

Field of ﬁehﬁ‘usbﬂ‘é%l:ﬁllf&QtoP@&R&iieﬁ%@%pﬁfsQi’M}@fﬁB QE SL@G:tJldY@E%dthﬂ’egﬁﬁﬂtp%s ( PPAR)
can be subdivided into three subtypes nanmel y: Ra, PPARS, and PPARy.
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response, carcmogenesis, hyperplasia, adtpocyte differentiation.

Obesity is an excessive accumulation of adipose tissue. Recent work in this.area indicates that
PPARYy plays a central role in the adipocyte gene expression and differentiation. Excess adipose tissue is
associated with the development of serious medical conditions, for example, non-insulin-dependent
diabetes mellitus (NIDDM), hypertension, coronary artery disease, hypetiipidetnia obesity and certain
malignancies. The adipocyte may also influence glucose homeostasis through the production of tumor
necrosis factor a (TNFa) and other molecules.

Non-insulin-dependent diabetes mellitus (NIDDM), or Type II diabetes, is the more common
form of diabetes, with 90-93% of hyperglycemic patients experiencing this form of the disease. In
NIDDM there appears 1o be a reduction in the pancreatic B-cell mass. several distinct defects in insulin
secretion or a decrease in tissue sensitivity to insulin. The symptoms of this form of diabetes include
fatigue, frequent urination, thirst, blurred vision, frequent infections and slow healing of sores, diabetic

nerve damage and renal disease.
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PPARy plays a central role in the adi pocyte gene expression and
differentiation. Excess adi pose tissue is associ at ed2aiNdretber 2ael opnent
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abnormalities associated with diabetes (DDT 3:79-88, 1998).
05:8806-8811, 1998, Nature Medicine 4:1046-1052, 1998).

Moreover, PPARy activators, for example Troglitazone®, have been implicated in the treatment

of polycystic ovary syndrome (PCO). This is a syndrome in women that is characterized by chronic
anovulation and hyperandrogenism. Women with this syndrome often have insulin resistance and an

25 increased risk for the development of noninsulin-dependent diabetes mellitus. (Dunaif, Scott, Finegood,
Quintana, Whitcomb, ] . Clin. Endocrinol. Metab., 81:3299, 1996.

Furthermore, PPARy activators have recently been discovered to increase the production of
progestercne and inhibit steroidogenesis in granulosa cell cuitures and therefore may be useful in the
treatment of climacteric. (United States Patent 5,814,647 Urban et al. September 29, 1998; B. Lohrke et

30  al. Journal of Edocrinology, 159, 429-39, 1998). Climacteric is defined as the syndrome of endocrine,
somatic and psychological changes occurring at the termination of the reproductive period in the female.

Peroxisomes are cellular organelles which play a role in controlling the redox potential and
oxidative stress of cells by metabolizing a variety of substrates such as hydrogen peroxide. There are a
number of disorders associated with oxidative stress. For example, inflammatory response to tissue

35  injury, pathogenesis of emphysema, ischemia-associated organ injury {shock), doxorubicin-induced
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PPAR y activators, in particular Troglitazone(r)., have been found to
convert cancerous tissue to normal cells in |iposarcegnovambimigsof fat
(PNAS 96: 3951- 3956, 1999). Furthernore, it has been 20 suggested that PPAR
y acti vV¥PIP44888y be useful in the treatnent of breast anecTusemsancer
(PNAS 95: 8806- 8811 1998, Nature_Medicine 4:1046-1052. 1998). Mbreover,
PPARy activators, for exanple Troglitazone(r), have been inplicated in the
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activato anong regufl af e en c?uom dative
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ar seneera el SRRt o AP ok e e AP et o BB R AR oo
rdeFI&Pﬁ!m@a&Pamd@uslaximf I anmat ory responses such as the i ndu0| bI enitric
(Pi nodas ToRRRTs e BO pu g BRI AR o bty By ROy ot 121-0 ) and
t hustimlamdgeﬁ-tm_&dxdnmfﬁﬂ@ at 18 ARSI bikhiaB iRl iRA, |sKH?et£1fmlﬁch| @ biawn Kligosef
P TR e A KRR I N
Proc. Natl. Acad. Sci. USA 89:4653-4657, 1992). Pharmacological PPARa activators, for example
fenofibrate, clofibrate, genfibrozil, and bezafibrate. are also involved in substantial reduction in plasma
triglycerides along with moderate reduction in LDL cholesterol, and they are used particularty for the
treatment of hypertriglyceridemia, hyperlipidemia and obesity. PPARa is also known to be involved in
inflammatory disorders. (Schoonjans, K., Current Opionion in Lipidotogy, 8, 159-66, 1997).
The human nuclear receptor PPARS has been cloned from a human osteosarcoma cell cDNA
library and is fully described in A. Schmidt et al., Molecular Endocrinology, 6:1634-1641 (1992). the
contents of which are hereby incorporated herein by reference. It should be noted that PPARS is also
referred to in the literature as PPARP and as NUC]1, and each of these names refers to fhe same receptor.
For example, in A. Schmidt et al., Molecular Endocrinology, 6: pp. 1634-1641, 1992, the receptor is
referred to as NUC1. PPARS is observed in both embryo and adult tissues. This receptor has been
reported to be involved in regulating the expression of some fat-specific genes, and plays a role in the
adipogenic process (Amuri, E. et al., J. Biol. Chem. 270, 2367-71, 1995).
Atherosclerotic disease is known to be caused by a number of factors, for example, hypertension,

diabetes, low levels of high density lipoprotein {HDL), and high levels of low density lipoprotein (LDL).
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Nat ure, 393, 790-3, 1998). Peroxisone proliferators activate PPAR which in
turn, acts as a transcription factor, and causes dif 2emnenbindet 2on3 cel

growt h gpd ? 4 feration of peroxisomes. PPAR activatorslgégngﬁ hought
to play a ro e in hyperplasia and carci nogenesis as wel | ng the
enzymatic capability of animal celds, such as rodent cells, but these PPAR
activators appear to have mnimal negative effects in human cells (G een

Bi ochem Pharm 43(3);393,-1992). Activation of PPAR results in the rapid
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activat ed um and | r ch .acj nd is involved
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hear Faires kell.abell. Codsovhe, DABETIY OMB1RgI 1113235796_:.1_?5755636. (I sseman and Green,
'supra; Beck et al., Proc. R Soc. Lond. 247:83-87, 1992; CGottlicher et al.,
Proc. Natl. Acad. Sci. USA 89:4653-4657, 1992). Pharnmacol ogi cal PPARa
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plasma |ipid concentrations and other risk factors, PPARa agonji sts exert
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as recenfly overed t PPARy agonists
are ddiefvat, LenhardaWalsorg PHEL Mognse L ghraandCell, 83:813-819, 1995). Thts 15 further evidence that

the PPAR family subtypes are distinct from one another in their pharmacological response to ligands.
It has been suggested that compounds activating both PPAR«a and PPARY should be potent
hypotriglyceridemic drugs, which could be used in the treatment of dyslipidemia associated with
25  atherosclerosis, non-insulin dependent diabetes mellitus,Syndrome X,. (Staels, B. et al., Curr. Pharm.
Des., 3 (1), 1-14 (1997)) and familial combined hyperlipidemia (FCH). Syndrome X is the syndrome
characterized by an initial insulin resistant state, generating hyperinsulinaemia, dyslipidaemia and
impaired glucose tolerance, which can progress to non-insulin dependent diabetes mellitus (Type II
diabetes), characterized by hyperglycemia. FCH is characterized by hypercholesterolemia and
30 hypertriglyceridemia within the same patient and family.
The present invention is directed to a series of compounds that are useful in modulating PPAR

receptors, as well as to a number of other pharmaceutical uses associated therewith.

CTTRCTTITIITE CLIT T T D TIY & T4)



therefore useful in treating atherosclerotic di seases. (Leibowitz et al.;
WO 9728149). Atherosclerotic diseases include vascul ag MbveRBSE20020r ONary
heart di sease, cerebrovascul ar di sease and peri pheral vessel disease.
Cor onar¥OR&/64888 di sease i ncl udes CHD death, myocardial i nfrarresoomigsand
coronary revascul arization. Cerebrovascul ar di sease includes ischemc or
henorr hagi ¢ stroke and transient M0 ischemc attacks. PPARy subtypes are
involved in activating adi pocyte differentiation, and are not involved in
stinmul ati ng peroxi sonme prol i ferati on.in the liver. Activation of PPARy is
inplicated in adi pocyte di m&mough the activation of
adi pocytEmisipeniifi mogeﬂeze@mmrﬁmszlo@ﬁprh:&iariﬁdlﬁhar&@&ﬁﬁcal Sthidiokd pr¥Giked

ewer Chem , 270:12953- 12956, 1995 The DNA

seq‘ﬁeef%‘%@‘s‘“?t&ﬁ P?’Oéqi W@%ﬁ/&fz&}o bé%%ﬂ& 6?%“5&”8 agpaiseli] B5A8ORIFS £ asvasemists ef e . BBRC

22 PoFlrediory I%ﬁ)rentuéﬁ BIBOGINIRARO YisEARE, of RER LikdsTHRIr&ius]y NABIH SbiiGbuhdsbr at es
and fatty acids. tivate the transcriptional activity of PPAR' s, only

pr ost agl BIAPAPOPRAHSE pss dpsopias W b inyentameingludigithgisiveomer indsef &e aterane
15-igheany, delof Bdrdwld - prostagl andin J2 (15d-PGJ,) have been identified as
natural |igands specific for the PPARy subtype, which al so binds

thi azol i di nedi ones. This prostagl andi n acti vates PPARy-dependent

adi pogenesi S 28.onl ygat hi gI‘R concentrations (Forman,

Tont onoz, , 83 '303- 812, 1995; Kliewer,
Lenhard, H _ e} = %_9_,_21995) This is
further evidence e 'RPBR fam | y/ subtypes @ di'stinct fromone

anot her in macol ogj cal™~responselto |igands. It has been suggested
t hat, conpounds acti vating both PPARa and BF’ARy sH¥ul d be pot ént
hyg%e;éugl yceridem c drugs, which could be used in the treatment of

dysl 1 pidem a associated with 25 atherosclerosis, non-insulin dependent

di a s, melA1ths, Syndrone X,. (Staels, B. et al | , Curr. Pharm Des., 3
(1) A (L994) } and familial conbined hyperlipidem a (FCH) Syndronme X is
t he

dr char act.eri i tial |nsu sta at.e,
gener at i n% hyperi sl de%egé?ﬂglg a¥>dy§'ls?£ 'Hié%crlr?aékegﬁ h’sf’m{‘:ﬁé I@‘fl U5de’
t ol aylbstereycishy|cfusalany lpnageye s, Heeerow il fmwmdtﬂodglpmmyldmhft es nellitus

(Ty { har ter| y is characterized
lﬁ%réearryclfﬁ'ogﬁ ‘téf“c%% 350353(1 ?6%%%?9{%?@5%?% tﬁ“W? *n the same patient

andMsa@rl -§-, -SThe-SE5-e eRyb-, iTT0RN ENER,)CE0 ) -CEOMNIH, 3-0-NRSIT 0PI (RAL)-, CORYEags  t hat

are useful in nodulating PPAR receptors, as well as i(ﬂ) a nunber of other

phar maceuti cal uses d&$goci ated therewi R CTTDCTTTTT BV TtDITT Z

?41 28 Novenber 2003 { WO 00/ 64888 PCTI US00111833 5 of the
I nvention Thi s—™ Cb'l“ﬂ'\/l, d ontTc ,conpo (phrar maceut i cal
conposi ti ons prepared = ’
2 chemical bond, R1e Rig Ris
R'M ” T15 O T«M R15
o or ' ” N {Ei‘h—O"“" .
R16 R16

B is —O-, -S-, -NR9- 2 chemical bond, -C(O)-, -N(R2)C(O)-, or —~C(OMN(Ra0)-;

E is a chemical bond or an ethylene group;

ais 0-6;

bis 0-4;

¢is 0-4:

d is 0-6;

gis 1-5;

his 1-4;

Ri, R, R;— and Ry, are independently hydrogen, halogen. alkyl, carboxyl, alkoxycarbonyl or aralkyt;

Ry, Ry, Rgand Ry, are independently -(CH,),-X



therewith that are PPAR |igand receptor binders,.- and which are useful as
agoni sts or antagoni sts of the PPAR receptors. The i pgenive@pede®a | ncl udes
the di seayegsasgy new uses for previously known conpounds.pciiAgsegsigeunds for
use according to the invention, including the new conpounds of the present

I nvention, are of Formula | E (1) wherein: and ~-~ are independently aryl,
fused arvicycl oal kenyl, fused arylcycl oal kyl, fused aryl heterocycl enyl,
fused aryl heterocyclyl, heteroaryl, fused heteroaryl cycl oal kenyl, fused

het et 5&r 3l cycl oal kyl , fused het er oaryl het erocycl enyl . or fused

N T SR ERAY KAy afkehh e oppspeicraR w1, i Reperpr et e el vh o i ca

bondhyd®‘<l?161kp\ﬁamxﬁlﬁtemaraﬂkog:y%ﬁ:o&y!, 2Ry cbHRYD teraRkilyl, RYSadMHDISD,-p h ~ ~

Jh R16 I‘\F Big S-, -NR19-. a chemical bond, -C(O-, -N(R p)C(O) -
- 880 (éé&»or Y&NC§)a chem cal bond or an ethylene group; a is 0-6;
bISO #;

5 Y and Y are independently hydrogen, aikyl, aryl aralkyl or heteroaralkyl, or one of Y andY is

hydrogen or alkyl and the other of Y and Y" is acyl or aroyl;
Y? and Y are independently hydrogen, alkyl, aryl, aratky! or heteroaralkyl;
Z is Ry O,C-, Ry 0C-, cyclo-imide, -CN, Ry 0:SHNCO-, R3,0:SHN-, (R31).NCO-, R;,0- 2,4-
thiazolidinedionyl, or tetrazolyl; and
10 Ryeand Ry are independently hydrogen, alkyl, aryl. cycloalkyl, or aralky};
Ris Riz Ry and Ry; are independently R5,0C-, R;;NHOC-, hydrogen, alkyl, aryl, heteroaryl, cycloalkyl,
heterocyclyl, heteroaralkyl, or aralky!:
Ris, Ris, Rig, Ris and Ry are independently hydrogen, alkyl, aralkyl, carbonyl. or alkoxycarbonyt; ‘
or Ry4, and R;staken together with the carbon and nitrogen atoms through which they are linked form a 5

15  or 6-membered azaheterocyclyl group; or

when a is 2-6, then at least one pair of vicinal R, radicals taken together with the carbon atoms to which

RZ /
b2l
A :
the R, radicals are linked form a Rz group; or

when b is 2-4, then at least one pair of vicinal R; radicals taken together with the carbon atoms to which

Ny
3=

the R; radicals are linked form a Rq group; or

N

20  when c is 2-4, then at least one pair of vicinal R; radicals taken together with the carbon atoms to which

R6 ﬁ_,H"
s :
the R; radicals are linked form a Re group; or

when d is 2-6, then at least one pair of vicinal R~ radicals taken together with the carbon atoms to which

Rg .
"'\..\_‘_
‘-/-\-\'\_. i
the R; radicals are linked form a Re group, or a 3-membered cycloalkyl group; or

when d is 2-6, then at least one pair of non-vicinal R; radicals taken together with the carbon atoms to

(S
(W]

which the R, radicals are linked form a 5-membered cycloalkyl group; or

SUBSTITUTE SHEET (RULE 26}



cis 0-4, dis 0-6; gis 1-5; his 1-4;'Rl, RB. R and R, are

i ndependent |y hydrogen, hal ogen, al kyl, carboxyl, al kosg/bayasey2003

aral kyl; R2, R R6 and Rg, are independently -(CH, ),-X 28 Novenmber 2003
WO 00/ 64888 PCT/US00/1 1833 6 g is 0-3; X is hydrogen. hal ogen, alkyl,

al kenyl, cycl oal kyl. heterocyclyl, aryl, heteroaryl, aralkyl,
het eroaral kyl, hydroxy, al koxy, aral koxy, heteroaral koxy, carboxyl,
al koxycarbonyl, tetrazolyl; acyl, acyl HNSO -, - SR 3, Y 1 Y2N- or Y3Y4NCO ;

5 Yderaingl Ré2nd R radmepelfnii&&idlbér WlﬁirtlﬁhgﬂFbon @ioKleoua{ Which BE& K¥italOfrs linked

het gr oar al k: f Y1 and Y2 is hydrogen or alkyl and t he ot her of
Y I{ec’éllﬁ'ci1 ﬁ"eét’%ﬁ@?ycﬁqﬂﬁﬁfgﬁwm %3 and Y4 are independently hydr ogen, al kyl,

ar ygemiaslol kanl RQ l‘adﬁtﬁls&ﬁl@@rt@r’r ey ; wci:tg thegcaﬁ%;r %Q throﬁzﬁ%ch t cd[sn:lr]g ﬁnked CN.

- thiazoli |ne I ony

R21) 2N 2,
tetgé‘?&’%oﬂma‘?ﬁdli}@ %“‘Q’ 5H’(§I‘PR3"£ are | ndependent | y hydrogen, alkyl, ar yl,
cycRQas kydrogeal aliyiad ngty R oC-,
R' NHOC- 1wh dr o g] &N_hete%l cﬁa&lkﬁe%éig%lc@ ggltgrroglg kgpﬁpﬁgggt Eéljr ocyclyl, .
het%P%FlaFWFa Y@chaénlwﬂt thmczf arRy-oxidritgreoRa ydmid tere@»fanr asolvatksherendent | y
hydr ogen, al kyl, aral kyl, carbonyl. or al koxycarbonyl; or Rl4, and R15
takenAtfogieéererﬁéhtfahaarﬂiﬁgQ@Eheaﬁﬂerﬁbh JIREEANGHRITRew S5RMAM \Ag\'a they are
linked forma 5 15 or 6-nmenbered azaheterocyclyl group en ais 2-6,
t hen pteskeeirvention, ipaf Forgfulyviipi nal Rl radical s taken toget her with the
carbon atons to which R2 the Rl radicals are |linked forma R2 group; or
when b is 2-4, then at | east one pair of vicinal R radicals taken together
with the carbon atons to which R4 ,..~, the R3 radicals are |linked forma
Ra group; or 20 when c is 2-4, then at |east one pair of vicinal R~
radi cal s taken together with the carbon atons to which



the R5 radicals are linked forma R6 group; or when d is 2-6, then at | east
one pair of vicinal R radicals taken together w th tl28 Noaember 200308 to
which Rs the R7 radicals are linked forma Rs group, or a 5-nenbered

cycl oal kyl group; or when d is 2-6, then at |east one pair of non-vicinal
R7 radicals taken together with the c&arbon atons to 25 which the R

radi cals are linked forma 5-nenbered cycl oal kyl group; or SUBSTI TUTE SHEET
(RULE 26) 28 November 2003 7 geminal R and R(, radicals taken together

wi th the carbon.atoin through which these radicals are linked forma 5
menbered cycl oal kyl group: or gemnal-R and Rs radicals taken together
with the carbon atomthrough which these radicals are linked forma 5

menbered cycl 0z grgup: ang R hyq%ogen, | kyl, aryl, heteroaryl,
cycl oal kyl, K 0 , [6r araljkyl; or a pharmaceutically
accept abl e s&l t Arherfebf—an—Nte¥ briaf p ghereof or a solvate
thereof. Af nbodi ment| &dcordi g tjoct he j{A¥ention, including the new

conmpounds of th prednt i n\gnti o

71s @& Form@,a (1) 28 !}Isj)venber 2003 7a
E-Z vvhe%ﬁjﬂ%i .i's oxazolyl or quinolinyl, which are optional ('Y substituted by

one or NOFEYi ng system substituents; Is phenyl, which Is optionally

substituyfed\by one or nore ring systemsubstituents, In addition to being
substitlUted by group Z; 15 -O-- 0 Ais Rl6 B and E are a chem cal bond; a

is 1, bI’sQef Lz oxéZeif or quinolinyl, which are optionally substituted by one or more ring
system substituents;

is phenyl, which is opticnally substifuted by one or more ring system

substituents, In addition to being substituted by group Z;
R¢s
—0 —~0—
Als Rie ;
B and E are a chemical bond:
ais1,;
bisOor1;
cis 0;
dis O,
gls 1-5;

R1, Rz, Re and R4 are, independently, hydrogen, halogen or alkyl, wherein alkyl is
optionally substituted by one or more alkyl group substituents;

218 Re102C-, RotOC-, -CN, Ra10:8HNCO-, R24028HN-, (Re1)2NCO- or Rg1O-;

Ras is Independently
hydrogen,
alkyl, which is optionally substituted by one or more alkyl group substituents,
aryl, which s optionally substituted by one or more ring system substituents,



disO; g is 1-5; Rl, R2, Rg and R4 are, Independently, hydrogen, hal ogen or
al kyl , wherein alkyl is optionally substituted by one8dtovamber 2003/ gr oup
substituents, Z is R2102(:' . R210C, -CN, R21O2SHNCO-., R21Q2SHN-.,

(R21) 2NCO- or R210-; R2i Is Independently hydrogen, alkyl, which is
optionally substituted by one or nore’kal kyl group substituents, aryl,
which I's optionally substituted by one or nore ring system substituents, 28

Novenber 200 B which i ptionally substituted by one or nore
ring system 3("'syébs{f‘t tEh@ﬂcbgbigpnﬁﬁya?%ﬁt,”?%%’r%eﬁft"ﬂfé’e&'ﬂgISYﬁQRIi onis

opti onal Wb%iﬂ-l%‘ﬁrpﬂt ed by one or nore ring system substituents and the
al kyl porti onarhkylORhb ‘ Lt.u one _or nore alkyl group
substi tuent s % Rl'%ﬂgtlrhé&ﬂﬁH@éﬁke‘%&%?gwwg?@%ﬁ,by CREIQF MOrGMHNgh | s

opt i onal FYFLOSEPsHAREHam, the mikybrortion ie catienydlly gubstinuted by onb b fose  €r ai Kyl |
wher ei n ahkg groyp sudehifiai: | S optionally substituted by one or nore ring
system substituents and the al kyl portion is optionally substituted by

one' or nRIER,AKY, ubstituents, or al koxycarbonyl, wherein the
al kyl porﬁﬁﬁoﬁsa%s lﬁ%’?’%@%ﬁ]ﬂ?y substituted by one or nore al kyl group

subst i t uent s;h¥8foganphar naceutical |y acceptabl e salt thereof, an \- oxi de
thereof, a hygiaftgidfiet : t her eof erein alkyl Is an
al i phatic hydrggar bon g?@%"ﬁ "%‘f%ﬁlﬁ“%&/@% &?ﬁ gﬁf‘ortﬁ’ra"&}i\g%ﬁe"ﬂ’bﬁféb'?m@- 1 to
about 20 car BEHKA+WhRIeindhe aryl portion eroplionzlly substivetd by oneor Fdré kfyclic ring
syst em odystdno BilibditieftstdHilthe - d , L stem substituent is
hydrogen,, hal o, ugs bstit ut gﬂd&ll m@qu%ﬁ{%%’ qus[tlgﬂggg%apegr Qf%Hon at ons,
unsubst i ¢ dEPUR| S QX&}Peq}ﬁs‘ﬁbsti tuted aryl oxy, unsubstituted
alkoxycarbonyl, wherein the alkyi portion is optionally substituted by one or
more alkyl group substituents;

or a pharmaceutically acceptable salt thereof, an N-oxide thereof, a hydrate thereof
or a solvate thereof, '

wherein

alkyl is an aliphatic hydj:ocarbon group which is straight or branched having 1
to about 20 carbon atoms: '

aryi is an aromatic monocyclic or multicyclic ring system of about 6 to about
14 carbon atoms; ' '

a ring system substituent is hycirogen. halo, unsubstituted lower alkyl of 1 to
about 4 carbon atoms, unsubstituted alkoxy, unsubstituted aryloxy, unsubstituted
aralkyloxy or unsubstituted cycloalkylalkyloxy; and

an alkyl group substituent is unsubstituted acyl, carboxyl, uhsubsti'tuted
carboxymethyl, unsubstituted methoxycarbanylethyl, unsubstituted

benzyloxycarbonylmethyl, unsubstituted pyridyimethyloxycarbonylmethyi or
unsubstituted alkoxycarbonyl.



ar al kyl oxy or unsubstituted cycl oal kyl al kyl oxy, and an al kyl group
substituent is unsubstituted aryl, carboxyl, unsubsti 2gtnslem®ar baogy et hyl ,
unsubstituted net hoxycarbonyl ethyl, unsubstituted benzyl oxycarbonyl nethyl,
unsubstituted pyridyi nmet hyl oxycar bonyl net hyl or unsubstituted

al koxycar bonyl . 28 Novenber 2003 7c DETAlI LED DESCRI PTI ON OF THE | NVENTI ON
As enpl oyed above and t hroughout the disclosure, the follow ng terns,

unl ess otherwi se indicated, shall be understood to have the foll ow ng
meani ngs: Definitions In the present specification, the term"conpounds
for use according to the invention", and equival ent expressions, are neant
to enbrace conpounds of general Fornula (1) as hereinbefore described,

whi ch expression includes the prodrugs, the pharnaceutically' acceptable
salts, and the solvates, e.g. hydrates, where the context so permts.
Simlarly, reference to internedi ates, whether or not they thenselves are
clainmed, is neant to enbrace their salts, and sol vates, where the context
so permts. For the sake of-clarity, particular instances when the context
so permts are sonetines indicated in the text, but these instances are
purely illustrative and it is not intended to exclude other instances when
the context so permMpsSralLEY B¢ PTIRARS RO IMReNWhi ch is convertible
in vivo by nmetabolic means (e.g. by  nydrolysis) to a conpound of Formnula
(1), . incl afmaomdéﬂapbpe@dtthrepwu thr:éksci@s@sﬁrmeéoim"w@@rs wless othedrissound of

FOT hiBaréd ShAQRLAAEBGd IV ERRIH iR ReARRgsDe convertibl e by hydrolysis in
vivo to the parent nolecule. Alternatively an ester of a conpound of
Forrmula (1) containing a carboxy group may be convertible by hydrolysis in
Vi Vihdpiddde parent nol ecule. "Patient” includes both human and ot her
mamTalrs. RZ R4 ze R6 In the present invention, the noiety " R2 R4 , Rs ,
or Ra Rslrtbnpresgphspseid catmhthph@mswmmdd:efmuseemfdiwpmlmmuon'"@Hem cal

b 0 n (t'qlulvgpeﬂ{]écp?esgbrf segrE n%aﬁ'tgﬂa %mtBPa@g c&%ov}ﬁcﬁs%f %n%? FormaQB/aQ ﬂé@ﬁb&m%ég Novenber

descnbed which expressmn includes the prodrugs, the pharmaceutically acceptable salts, and the
_solvates, e.g. hydrates; where the context so permits. Similarly, reference to intermediates, whether or not
they themselves are claimed, is meaint to embrace their salts, and solvates where the context so permits.
For the sake of clarity, particular instances when the context so perm:ts are sometimes indicated in the
text, but these instances are purely illustrative and it is not intended to exclude other instances when the
context so permits.

"Prodrug” means a compound which is convertible in vivo by metabolic means (e.g. by
hydrolysis) to a compound of Formula (1), inciuding N-oxides thereof. For example an ester of a
compound of Formula {I) containing a hydroxy group may be convertible by hydrolysis in vivo to the
parent molecule. Alternatively an ester of a compound of Formula (1) contéining a carboxy group may be
lconvertible by hydrolysis in vivo to the parent molecule. '

"Patient” includes both human and other mammals.

In the present invention, the moiety R, Ry , . Re » OF

2=

Rs "encompasses both the syn and anti configurations.

“Chemical bond™ means a direct single bond between atoms.




PCTIUSOO' | 1833 "Acyl" neans an FI-CO or al kyl-CO group %fmere in the
al kyl group is as herein described. Preferred acyls @8mMcaembar 2@8er al kyl .

Exenpl aww gakydssgr oups include fornyl. acetyl, propanoyl. p@ruseon 833
met hyl propanoyl, butanoyl and palmtovl. "Al kenyl " means an al i1 phatic

hydrocarbon group containing a c& bon-carbon double bond and 5 which may
be a straight or branched chain having about 2 to about 13 carbon atons in
the chain. Preferred al kehyl groups have 2 to about 12 carbon atons in the
chai n and\¢rweass af Br&ibloy alhloe- &'!Dwro“htacbamn Ak ardvprs astherrm deseribee  chai n.

Br ap&ﬁ@l@d qa@@&mtah@zi lerQreallg.ﬁ lntUh lar \OX\RW ur%l és?/llmﬂ{ig%prﬁylsﬁ’&%nl %?qp OHW et hyl

or propyl are attached ear al ken hai n means
abomethg prqvammnam\éandomhmuaﬂons in the chai n. which nay be strai ght or

br anChed"Al-mt?\l aljné%(ﬁ X1 aIﬂJﬁlﬁl%Hlﬁhr%cﬂ%ﬂ (QgLﬁ} 40Y1 a?rgp‘ﬂ;t Lz?]Hcgn-qux dgtr}oqe g‘crnd and mor €

hal o groups. nplary ‘a S |nc n- but eny[,
3 - bwhshyiay bga Smmgf‘myt bratchgd dmyll hm ng phmrl; érw:kt;out]eqotaewla;onmn ehe chaia.nd decenyl .
Ak N h- QO Qr wherein the al rou ) ein
desc%%engﬁ%}ﬁ %P%sal X t abogt i(ar %BO% arf’ﬁ‘é lm e chan ﬁ|¥cl mdte br erab%} o ug‘?{)poxy

i - prigyuok yarben dwtmxyhmmnh Bpatnd)cy meadséthm@ny oambcn'iy‘lvér arﬂaagmumudi dsynettH.CO-

gro n_t ere| {4 ned

21 Sy RPRR e R0 RSt AP ey JELR DG BB E GG Y efpon

t- bunoywlbmxtyxcahdnonylch na Abktydn’rhmﬁams:ham ﬁielapha;lqrodwdommaalbmnbsgmmqm»Wnech may
e ht or nch abou out QIS iii the

197 3P BisHaloiued AR AR Lot sisBuf PP EX SR ERBRESTR  he
chamthx&m&ﬁehﬂd:-m&msl hé‘p&tmbﬁﬂcrﬁllar[ﬂlfeéed»bwer aI kyl groups such as nethyl,
et hyl or ., | are at chai.n /I means
Shout 1 ¢ RUGR kR Eouna e i hESRR P A B RSt Brelwa g o
brgnthbsds_roirﬂmencaﬁdey{etho&yo:ﬂtommadrbgo\suk]:s«bpotwh&dum\t i’nd(hﬂﬁoﬂr nore " aI kyI group
substitue

o Doy Rl cesatofi B R Sy o7 TeaBry ercio il iy 0P G SriebRy

1al k(Exymplalbiﬁﬂéowaﬂbﬂﬂ)glmLlpafnalluk@m}tﬁa{}bﬁmyihl‘ d@laiw}f:ﬂ&)’zﬁl koxpeabh@mpbyl.YI Y2 NCO- .
" wh Y Y hydr.o | k k
ot er oar o T eays B BSOS e TR b St prStfbs B Refom T
whi edabdut 20nchrbér ammg iathe aicdive dPréforred Al grampyh&»y:l L to i3 eerryoradtdwd in®e groups
i ncl fluoroneth

de get f‘%l o tri g I
Lo, BRen gt e Tyt S babrdy el e bt R P uent | <
sel ect Bakat akhymcamyl ‘Losaer by memrabmxym@wvjat 4 carbed dttanymahé)amui erhhy may be
enzy Io yc and rld onycarbqn
o BB, SR B BB RN PR T b0t v a1
gr ouﬂuahs:n@sbedaé dame dr difforeer, artfdriefledertath, ci3bo gt owhsliat, evdléisaylwhaerecylyl.ne al kyl
group is lower alkyl. "AlKkyisulfonyl™ neans an al kyl - SO, - gr oyp wherein the
al kyktegrepdpnl.andslidef.afledyatbowrd, aralRetaboed. leroepskeny carbdnyh & M%NC@M— n the
al kyl gr oup is lower alkyl. | 2
wherein Y~ and Y™ are independently hydrogen. alkyl. aryl, aralkyl or heteroaralkyl. or Y and Y™ taken
together with the nitrogen atom to which Yi and Y are attached form heterocyclyl. Exemplary alkyl
25  groups include methyl. trifluoromethyl, ethyl, n-propyl. i-propyl. n-butyl. r-butyl, n-pentyl. and 3-
pentyl.Preferably, the alkyl group substituent is selected from acyl, carboxy, carboxymethyl,
methoxycarbonylethyl, benzyloxycart:i:vimethyl, and pyridyimethyvioxycarbonyimethyl and
alkoxycarbonyl.
"Alkylsulfiny]” means an alkyl-SO- group wherein the aikyl group is as defined above. Preferred
30 groups are those wherein the alky! group is lower alkyi.
*Alkyisulfonyl” means an alkyl-SO,-group wherein the alkyl group is as defined above.
Preferred groups are those wherein the atkyl group is Tower alkyl.

"Alkylthio” means an alkyl-S- group wherein the alkyl group is as defined above. Exemplary

alkylthio groups include methylthio. ethylthio, i-propy!thio and heptyithio.

SUBSTITIUTE SHEET (RITLE 26)



"Al kyl thi o" neans an al kyl-S- group wherein the -al kyl group is as defined
above. Exenplary alkylthio groups include nerhylthio28e&cvginbbi 2003

i -propylthio and heptylthio. STTRSTTTTTTF. SHEET (1 UTLE 26) 28 Novenber
2003 WOY6UIOE48888 9 PCT/ USOQ 11833 " Aral koxy" means an ar &dyUse@a1gpsoup
wherein the aral kyl group is as defined herein. Exenplary aral koxy groups
I ncl ude bcnzvloxy and | - and 2- napht hal enenet hoxy. "Arai koxvcarbonyl"
means an aral kyl -O- CO- group wherein the aral kyl group is as defined

herein. A I r o) xparbo benzyl car bonyl . "Aral kyl "
means an gﬁﬁﬁggﬁﬁ§P¥mg“QLK‘§hé?‘ ﬂfﬁ@qéﬁvgméﬁﬁnﬂ1?9?8%%8ﬁbgmafe as defined
her disampla@rasfilony ed>upa'iatlk(jﬂlkﬁ:nmm»ainﬂ laahdDebpidhdakmembgt y. Exenpl ary aral kyl
groups |nﬁh@\ 1ﬁmnM me1 n 1 ‘_ -C and na hthalenene%h
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Fuseﬁ aryleycloalkenyl” means a fused aryl and cycloalkenyl as defined herein. Preferred fused
arylcycloalkenyls are those wherein the aryl thereof is phenyl and the cycloalkenyl consists of about § to
about 6 ring atoms. A fused arylcycloalkenyl group may be bonded to the rest of the compound through
any atom of the fused system capable of such bondage. The fused arylcycloatkenyl may be optionally
substituted by one or more ring system substituents, wherein the “ring system substituent” is as defined
herein. Exemplary fused arylcycloalkenyl groups include 1,2-dihydronaphthylenyl: indenyl; 1,4-
naphthoquinonyl, and the like.

“Fused arylcycloalkyl” means a fused arvl and cycloalkyl as defined herein. Preferred fused
aryleycloalkyls are those wherein the aryl thereof is phenyl and the cycloalkyl consists of about 5 to about
6 rinig atoms. A fused arylcycloalkyl group may be bonded to the rest of the compound through any atom
of the fused system capable of such bonding. The fused arylcycloalkyl may be optionally substituted by
one or more ring system substituents, wherein the “ring system substituent™ is as defined herein.

- Exemplary fused aryleycloalkyl groups include 1.2,3,4-tetrahydronaphthytenyl; 1,4-dimethyl-2.3-
dihydronaphthalenyl; 2.3-dihydro-1,4-naphthoquinonyl, c-tetralonyl, and the like.

“Fused arytheterocyclenyl” means a fused aryl and heterocycleny! wherein the aryl and
heterocyclenyl groups are as defined herein. Preferred fused arylheterocyclenyl groups are .th,ose wherein
the aryl thereof is phenyl and the heterocyéleny! consists of about § to about 6 ring atoms. A fused

arylheterocyclenyl group may be bonded to the rest of the compound through any atom of the fused
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tetrahydro enz[gﬂeoqumolm- yp I, chromanyl, isochromanonyl, 2,3-diliydrochromonyl, 1,4-benzodioxan,
25 1,2,3,4-tetrahvdroquinoxalinyl, and the like. Preferably , 1,2,3,4-tetrahydroisoquinolinyi, 1,2,3,4-
tetrahydroquinoxalinyl, and 1,2,3,4-tetrahydroquinolinyl.
"Aryloxy™ means an aryl-O- group wherein the aryl group is as defined herein. Exemplary
groups include phenoxy and 2-naphithyloxy.
"Aryloxycarbony1" means an aryl-O-CO- group wherein the aryt group is as defined herein.
30  Exemplary aryloxycarbonyl groups include phenoxycarbonyl and naphthoxycarbonyl.
"Arylsulfony!l" means an aryl-SO,- group wherein the aryl group is as defined herein.
"Arylsulfiny!" means an aryl-SO- group wherein the aryl group is as defined herein.

"Arylthio” means an aryl-S- group wherein the aryl group is as defined herein. Exemplary

arylthio groups include phenylthio and naphthylthio.
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"Carbamoy!” is an NH,-CO- group.

*Carboxy™ means a HO{O)C- {carboxylic acid) group.
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"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system of about 3 to about 10
carbon atoms. preferably of about 3 to about 10 carbon atoms. Preferred ring sizes of rings of the ring
system include about 5 to about 6 ring atoms. The cycloalkyl is optionally substituted with one or more
“ring system substituents™ which may be the same or different, and are as defined herein. Exemplary
monocyclic cycloalky! include cyclopentyl. cyvclohexyl, cycioheptyl. and the like. Exemplary muiticyclic
cycloalkyl include 1-decalin. norbornyl, adamant-(1- or 2-Jy!, and the like.

"Cycloalkylene" means a bivalent. saturated carbocyclic group having about 3 to about 6 carbon
atoms. Preferred cycloalkylene groups include 1.1-. 1,2-, 1,3-, and 1.4- cis or trans-cyclohexylene, and
L1+, 1,2-, and 1,3-cyclopentylene.

“Cyclo-imide™ means a compound of formulae
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“Heteroaryldiazo™ means an heteroaryl-diazo- group wherein the heteroaryl and diazo groups are
as defined herein.

20 "Heteroaryl" means an aromatic monocyclic or multicyclic ring system of about § to about 14
carbon atoms, preferably about 5 to about 10 carbon atoms, in which at least one of the carbon atoms in
the ring system is replaced by a hetero atom, i.e.. other than carbon, for example nitrogen, oxygen or
sulfur. Preferred ring sizes of rings of the ring system include about 5 to about 6 ring atoms. The
heteroaryl ring is optionally substituted by one or moré “ring-system substituents” which may be the same -

25  ordifferent, and are as defined herein. The designation of aza, oxa or thia as a prefix hefore the
het;roaryl means that a nitrogen, oxygen or sulfur atom is present, respectively, as a ring atom. A
nitrogen atom of an heteroary! may be a basic nitrogen atom and also may be optionally oxidized to the
corresponding N-oxide. Exemplary heteroaryl and substituted heteroaryl groups include pyrazinyl,
thienyl, isothiazolyl, oxazolyl, pyrazolyl, cinnolinyl, pteridinyl, benzofuryl, furazanyl, pyrrolyl, 1,2,4-

30 thiadiazolyl, pyridazinyl, indazolyl, quinoxalinyl, phthalazinyl, imidazo{1,2-a]pyridine. imidazo{2,1-
bithiazoly!, benzofurazanyl, azaindolyl, benzimidazolyi, benzothienyl, thienopyridyl, thienopyrimidyl,
pyrrolopyridyl, imidazopyridyl, naphthyridinyl, benzoazaindole, 1,2,4-triazinyl, benzothiazolyl, furyt,
imidazolyl, indolyl, isoindolyl, indolizinyl, isoxazolyl, isoquinolinyl, isothiazolyl, oxadiazolyl, pyrazinyl,
pyridazinyl, pyrazolyl, pyridyl, pyrimidinyl, pyrrolyl, quinazolinyl, quinolinyl, 1,3,4-thiadiazolyl,

35  thiazolyl, thienyl and triazolyl. Preferred heteroaryl and substituted heteroaryi groups include quinolinyl,
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i e YFM ok s REE T e Ao AU A o B anc

t ri aﬁ@PVP Persbimonsisds ¢f@bem6a¢ gtounfhdnsatbes kidrthe dydieiliat omkigls ofiupStoiaBekiude

8oy ST SISELTA S dH (RLSERSy FOR 0 00000E 1

fur vpf thg@rsg@gy}qﬁemz:@ﬂuaple of' qunhrbozxdahg nite, dekigmziomofl azpbyal or thibsywmrbiin iRsfytk theand

| S0qyLBRLLM Y rion of the fused heteroarylcycloalkyl means that a nitrogen, oxygen or sulfur atom is
present respectively as a ring atom. The fused heteroarylcycloalkyt may be optionally substituted by one
or more ring system substituents, wherein the “ring system substituent” is as defined herein. The nitrogen
atom of a fused heteroarylcycloalkyl may be a basic nitrogen atom. The nitrogen atom of the heteroaryl
portion of the fused heteroarylcycloalkyl may also be optionally oxidized to the corresponding N-oxide.
Exemplary fused heteroarylcycloalkyl include 5,6.7,8-tetrahydroquinolinyl; §,6,7,8-tetrahydroisoquinolyl;
5,6,7,8-tetrahydroquinoxalinyl; 3,6,7,8-tetrahydroquinazolyl; 4,5,6,7-tetrahydro-1H-benzimidazoly!;
4,5,6,7-tetrahydrobenzoxazolyl; |H-4-oxa-1,5-diazanaphthalen-2-only; 1 ~3-dihydroimidizole-[4,5]-
pyridin-2-onyl, 2,3-dihydro-1.4-dinaphthoquinonyl and the like, preferably, 5,6,7,8-tetrahydroquinoliny}
or 3,6,7,8-tetrahydroisoquinolyl.

“Fused heteroarylheterocyclenyl” means a fused heteroaryl and heterocyclenyl wherein the
heterary! and heterocyclenyl groups are as defined herein. Preferred fused heteroarylheterocyclenyls are
those wherein the heteroary! thereof consists of about 5 to about 6 ring atoms and the heterocycleny
consists of about 5 to about 6 ring atoms. A fused heteroarylheterocyclenyl may be bonded to the rest of
the compound through any atom of the fused system capable of such bonding. The designation of aza,

Oxa or thia as a prefix before the heteroary! or heterocyclenyl portion of the fused
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"Fused heteroaryl cycl oal kenyl" means a fused het-eroaryl and cycl oal kenyl
wherein the heteroaryl and cycl oal kenyl groups are ag8dielember 2003ei n.
Preferraédowssd heteroaryl cycl oal kenyls are those wherei et i gdssr oar yl

t hereof is phenyl and the cycl oal kenyl consists of about 5 to about 6 ring
atons. A fused heteroarylcycloal kgpyl may be bonded to the rest of the
conpound t hrough any atom of the fused system capable of such bonding. The
designation of aza. oxa orthia as a prefix before the heteroaryl portion

of lidegodryin@erobiricay nae:yis eyeh aa}ckvelmbl\» cmaa)la Sulfit@iondis PlebdnP@GRctivRKMIS Rn® T

sul fur a F d_Eres ,. res |veg a ring $ om The fused

het e?‘s'arf} %b*&ﬁd mﬁf&&y o By ﬁ%ﬂ"f"g‘?‘@h%‘é’f‘i“t“ﬁ ONS\PT BIRES THIS SYATE 1 i ng
syst mtltwhs‘x\tlzleieﬂﬂﬂ& SringM181eRi abdthGent T & RYdENHRE BERRUITRS mtra«e:ntatom st adedlef i ned
her ej n. trggﬁ ?ton1of a_fused heteroarélcycloal kenyl may be a basic
ni tr'beé"éﬂaré PRSIt By an2 BrvhnigreieoTed bt BHPSA opBtRieHOBO Bhe  fused

het emaawwabne@lawh pmwn 8t the red RRELAYBeleYoc QUi B8 attPbd PpRorafly F €spondi ng
N- oxi de used het eroaryl cycl oal kenyl groups i ncl ude

5. 6- ?fi"li\‘ﬁfr‘B(Efl?lcﬁﬁFS\PP“d‘BaB‘ Wildty Srayidss Sindipyide. E&‘*'BP agifusedr oqui noxal i nyl ;
5, 6- glidry Ay metkroPRTRl | %Lps |ﬂ¢!§déj? b—)ﬁﬂ{»‘aro%l anﬁn@rmrg'ﬁzl%(ﬁﬁydroﬂ 7]naphthyncémyl

4. 5-dih drobenzoxazo ht'hoqui no

¥ - Na
 het ebdSHpHEyH-BRIREA 4, ﬁﬁaﬁiéyla dgbﬁdi“l’réﬁéra@b‘%y‘l‘d‘a‘ﬁdl obydalibprapiibsidavh t he

het e aralydands- nsaﬁ@rmakdwh BERYBS- 28 Rahthy P ldyN 9 A-dRyoRd- P 6-nbidlyRlinfdadduped
heteroarylcycloa kyl's are thoSe wherein the” "heteroaryl thereof consists of
outks to about 6 ring atoms and the cycloal kyl consists of about 5 to

about 6 rEfgy ﬂ&&ﬁy!h@te?&?ﬁﬁ”hﬁéﬂ?%éﬂ ﬂex&bmﬂ Jaxhet%yycmm&@mm htefsamtamf rest

of the compoun through any atom of fused system’capabl e of such
bondpitreterpraclyezipupsarg e fleda‘memoﬁﬁf%fedtﬁlﬂﬁeéhQSPOWbF@TOFYG[)B%W)ﬂ’éset%fem
het efi@ %%}oa@@{hueenc&.fm{s e alddt § 8 [IEE ARE YoM GhPRL KithroERAMN SonkiBR b Aokt slib 0gen,

oxygen or sulfur atomis present respettively as a ring atom The fused

het erkoat Y riagernal & fusedstemandisicroralil may bb derded tothie 55t affe compoun thgough ng
$YSt kY RYURSF ik UROd §yste\ﬁ‘h %z@ Pmﬁp bBllmglgv Wx&t&mmmr&zy% or thia agﬂép,@ﬁ{ i ned

herein. The nitrogéen used heteroaryl cycl oal kyl may be a basic
ni t r Befers the ketaroaryor hmmg@ﬂ reriinm offthe fueedetespandhepdrocyplyl mpasa theta ritsegep.used

het esg@w bF%ﬁLPﬁ&KYé prdBt ;%kﬁe&an@&y 9@& h&@ﬁb&y mé hgédzmréapyméa&o@agr.ﬁamnd' ng

- N oxi Flsed het er oaryl cytl oal kyl i ncl ud .
5, 6. ?plannﬁ@-x %uaﬁwptb PRROYT RSYE Fing spstem Sibsdmprthyaran %qunm{ﬁtym -substituent” is as

5 6 effich RELRNYHE AMALAPXBh JF ¥ lfnsed h@(ex%a&]ﬁe%!i@b%%%qw mglglnﬁfrlogen atom. The
, 6, 7-tetrahydro- 1B benzi m dazol “tetrahydrobenzoxazol yl; |

iZO 4. gitmeen orsuighurages pfithp etereany] gﬁmqyerocycbd a@rnyvjqaﬁjhﬁumdisle@ﬂ{ﬁbemmyclyl may
pygl glsabzoamuy FAidizdl tbxﬁrc%rrlsp%n&'.w%@ml&@%mwb sm&,aeh%xkxh‘!ﬂﬁy ﬁli%E@f erably,

8-tetrahydroqui nolin 8-tetrahydroi so U|no Fused

het ehﬁ‘&@?m?@c&i@ykﬂf@\ﬂﬂﬁl"‘C'W&quélva@s%ﬂpml@%‘é]ﬂvml% h'étoértﬁamf@l?fw
wher ey Jnspmh@ﬁaﬁrzawh,z%rwtenewr@o%tb?wdma,mynanarﬁ 1283 fedaRerb-bgr ei n.

Preferred fuséd heteroaryl heterocyc wherei n the heteroaryl

! her eurdcEbiinios ok, | @hbirtershxdsodbbmrideli-bl -hlindel-gris2 hrithydree] Hreyedied2 e eny|
2905 bikdol ALy AN 43 BB eftndls ADIALATE ), flAbed dighREQRHoNEL BiRENS! eny|

may ound’t hr ough any aton1o fused
syst e'hwléla%é,ﬂﬁéet@ﬂly@vemmﬁ’dfi hhnddrﬁel 7.§rietrahpirold 7 Ingptyridinyl; 1,2,3, 4-

tetrhydro[2,7]naphthyridyt; 2,3-dihydro[ 1,4]dioxino[2,3-blpyridyl; 2,3-dihydro[!,4]dioxinof2.3- .
blpryidyl; 3,4-dihydro-2H-1-oxa[4,6]diazanaphthalenyl; 4,5,6,7-tetrahydro-3H-imidazo[4,5-c]pyridyl;
6,7-dihydro[5,8]diazanaphthalenyl; 1,2,3.4-tetrahydro[1,5] napthyridinyl; 1,2,3,4-
30  tetrahydro[l,6lnapthyridinyl; 1,2,3,4-tetrahydro[1,7]napthyridinyl: 1,2,3,4-tetrahydro[I,S]napthyridinyl:

1,2,3,4-tetrahydrof2,6]napthyridinyl, and the like.

“Heteroarylsulfonyl" means an heteroaryl-SO»- group wherein the heteroaryl group is as defined
herein. An examplary heterarylsulfonyl groups is 3-pyridinepropansulfonyl.

"Heteroarylsulfiny]" means an heteroaryl -SO- group wherein the heteroary! group is as defined

35  herein.
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oxa or thia as a prefix before t he heteroaryl or- heterocycl enyl portion of
the fused crncTTTTTTr CY.rrr'r firmr '79% WO 00/ 648888 Név&Bbdioesber 2003

PCTI US(% het er oaryl het erocycl enyl nmeans that a nitro . _oxygen or
sul fur at %%?%Spr esent respectively as a ring atom TheP p&g&gomsg

het eroaryl | | et erocyci envl may be gptlonally substituted by one or nore ring
system substituent, wherein the "fing systemsubstituent' is as defined
herein. The nltrogen atom of a fused heteroarylazaheterocyclenyl may be a

basi ¢ ni t" fi@lgﬁﬂr\aﬂ1wﬂtlxe-ﬁh€1:mcftd'r&9ﬂnsﬂﬁoﬁﬁll\p@'@l‘h RlIREdAfy t’rlaﬁp éab&’érﬁémwﬁl or
het«froc] qné%? portion .of the fused heteroar%%heterocyc enyl may al so be
opt FOHAPY Metseanyl 2hig eryes Hslude pyrébBBiRdirAgu e, S-oxi de or S, S-di oxi de.
Exenpl ar yHEMERclehiat ﬂéﬂl@%%bﬁ%?dﬁhﬂ@ﬁfblngﬂbéhc ar @MQ%CI:@Wd%@rbon ring system of

7, 8-di hydrq[ | ht hyri dinyl; 1,2- ro[ 2, 7]'napht hyri di nyl;
6, 7%‘?%;}6‘? OSH‘%?ﬁfg%‘zaéTfas Br%t]raghf ﬁlwntq at@ua{wmoamymsmabﬁh P leascinapr -

1 2 nibirdwyfdhOcarb&r AGROINNE K fl
2- dlrh droca{ phtnhyr |1 1 nyl em 5 }?%C?dhlglsy?g&gb g %Pma%iebﬂ-l %n it e’? he 10

||k@”"i new m‘é}*%mtﬁ@%ﬁmwwmom@rh@ @publqsbe dreen mumrrygenatnldnle
het @pme Yabiklre RS Gb& JrRGNGURL %Etemqnéiu g&;&ﬁt%e{%oﬁ s e as defined

herein. Preferred fused het eroar et erocy s are t ose ere| n the
het devgnalien efazacnf of B isst prefdt befbrodite t@tqr«apvalbmmmeensrthang nmogm oxygeh arhe

het ghGEUuEnY s p?&@ﬁ'régp%ctmﬁgaagqlf%cglohp THEQR & ocScibdy glaftaé)ﬁﬁmndﬁ HRBeed b

het er oar yl heterocycl be Bonded to the“re oun h¥ou h 15
any 8¢ MM eE rnESYfem é@bsgylsmtamhf;am!atﬁlle gring SﬁWﬁ“bﬁMnﬁgs asThined derieign §h¢ on of

aZa pitkhEen KbmidHad h@ém%%/,cﬁﬂﬁi }n)é% bOE &Ecem{rg' ?qt!lr?{'ﬂgrnyl os& orQEﬁJEJrQ%CAf)ijle por tion

of the ftfused heteroar terocyclyl rrea ni trogen,
sul fhaterosydenyl & ahsoeaptinnally esjskiast it/ thk yona@paidmg?goalﬂg Broxideer ﬁﬁsb@ude

het SXOApLRbRIOONSL Mol clifyt ARE AIRIILY SRSt mor e ring

syst em subst it uent systém su uen 'S’ as defi ned
her ditdihydsepysidy}. dg‘eﬁhmr@mﬂdfvl a, Ehéeﬂrahmremoalwl héb értaehndrgdyrimidined2- a basi c

t t
et &0 9:?"@ (el Al BE 3. Bfp Bl G AT b IRARLR0EY oy
opt ileshude| 3}44‘@1)41)@02%5 pyent ¢ibydrofurd.spd fdbred ihxdofirdeAn &emnlademdncygxs- di oxi de.
Exﬂ%l%%e)( be'? grrlaf‘pt;?ﬁ%@ﬁ%‘&%fé[gigﬁ%ﬁ{eﬁlr g%@:g@g grn(b%é&gﬁc iR b ¥R PridgsH
[ b] ["IICIUFFrﬁia‘pﬁtC}’ilylpphhnml@d)dlihydmtlﬁolalrm\t et rahvdr obenz

b][1,6 , 2yl
L 3 ) R g Y honchoftle el BOSALANCE M ol LAHRSTY
25 159 Rrib] O carlon atams, praferabls abwst 6 ahgienbHy@pHnAIE, it which ndgast Ghe pf the carbon

|]_-I_|_|'2?a§c’$lhs4i% %}[ ST S ﬁglé&gg_ %?én 44%&%f11 H\d? re argg?ﬂ: mlrbﬁen oxygen or sulfur. Preferred

5,6 fv',.-:sm@%@frramy @f BeirinZ [ssagn nehudd isboplt 5 tqal@ueﬁ fng aterns. hihe desfignatiqored pat hw i dyl ;

2, 3-yhyslr ao;grml' ix it E‘é?lrguy%bt? LY ¥l mt?og%n.cyxpééq oPbutthy b 'boﬁfésglﬁ[ 2,
respectively as a ring atom. The heterocyclyl may be optionaily substituted by one or more “ring system
substituents™ which may be the same or different, and are as defined herein. The nitrogen atom of an
heterocyclyl may be a basic nitrogen atom. The nitrogen or sulphur atom of the heterocycly! is also
optionally oxidized to the corresponding N-oxide, S-oxide or S.S-dioxide. Exemplary monocyelic
heterocyclyl rings include piperidyl. pyrrolidiny!. piperazinyl, morpholinyl, thiomorpholinyl,

thiazolidinyl 1,3-dioxolanyl, 1,4-dioxanyl, tetrahvdrofuryl, tetrahvdrothiqphenyl tetrahydrothiopyranvl

cyclohexanedlcarbo.\yllc acid anhydnde.

"Ring system substituent” inciudes hydrogen, alkyl, cycloaikyl, heterocyclyl, aryl, heteroaryl,
aralkyl, heteroaralkyl, hydroxy, alkoxy, aryloxy. aralkoxy, cycloalkylatkyloxy, acyl, aroyl, halo. nitro,
cyano, carboxy, alkoxycarbonyl, aryloxycarbony!, aralkoxycarbonyl, alkylsulfonyl, arylsuifonyl.
heteroarylsulfonyl, atkylsulfinyl, arylsulfinyl. heteroaryisulfinyl. alkylthio, aryithio, heteroarylthio,

aralkylthio, heteroaralkylthio, fused cycloalkyl. fused cycloalkenyl, fused heterocyclyl, fused
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ryidyl; 3,4-dihydro-2H | -oxa[4, 6]di azanapht-hal enyl ;

7-tetrahydro-3H i m dazo[ 4, 5-c] pyri dyI 28 November 2003

g /% §] di azanapht hal enyl ; 1,2, 3, 4-tetrahvdro]| ’}%T/ﬁ%m%%i di nyl ;
, 8 etrahydro[ I, 6] napt hyr| di nyI
, 4-tetrahydro[ 1. 7] napt hyridigyl; 1,2,3,4-tetrahydro[1, 8] napt hyri di nyI ;
, 4-tetrahvdr o[ 2, 6] napt hyri di nyl and the like. "Heteroarylsul fonyl"
means an heteroaryl - SO2- group wherein t he het eroaryl group is as defined
her iitiocyAlengixanipta hyteivetyeraiyR Sl RBAYCOgRIUEH- iasd BRINSOL nepriopdmstRT ony! .

"Heteroaryl sul finyl" means an heteroaryl g P the h roaryl
gr otip ndepeadenilytydiagen. sl viogy b FaIkYor hpteretRiky ?ﬁf@eggw\ﬁg’r 5‘1‘—"""%1?" %ﬁ

Nov g{ihgd oBQQ3 R MQ rQ’Qé %?18;8 hEErDADEORY shi 83 3reliRdepliat IRk Rialkyl, ABANS an

het eroarv| -S- p wherein the heteroaryl @&y[) i,S as defln d herein.

Exehﬁﬁ?ra%"y' ﬁ:éﬂ@#'ﬁércwostlmnés‘ greapstyl hetewa !By pat oifstesaaer i AOEredts ¢ hi o.

5 Hetigd bﬁwl cya@@:ﬁ&@i %e@%%aylgm[érecmngcm@ hh&?sﬁtremrmbitlt@éﬁe hgalky dr ocar bon
ring em of “about out carbon at ons, ﬁg rabl é‘ about 5 to
abou\F‘u%mé’éWBBﬁ("éFU)r@‘o (QP\iRiosn(SR): neaden HAE( there rpéefﬁfab% ¢f9¢¥bon at ons
in EJ'b@tltﬁérﬂgar%)@éc@éﬁ‘ frcin BW‘%@\ DYNR 2N E a8k P Malof QltbdXy AdTRG: c@bstiyl, aagen,
oxyge fur atom and |ch contalns at | east one carbon-carbon
douBf(éCbbndh%?lﬂgaYSEmﬁDﬁH‘{ ogen doubl e bond. Preferred ring sizes of rings
of the ripg SYSteBahLhy 5 to about 6 ring atons. The designation
of aza, oxaror§t ﬁthgg as aglg?ﬁ? ef ore t he heterocycl enyl neans that a

ni trogen, oxygen or sul fur at om |,s phasent respectively as a ring atom
The heterocycl enyl nmay be opti onaNIy Substituted by one or nore ring
system substituents, wherein theh;fgd system substituent" is as defined

y
6,
-di
, 3
3,4
3

herein. The nitrogen atom of an erocycl enyl may be a basic nitrogen
tgtom The nitrogen or sul phur atom'of the heterocyclenyl is also

Opt ' ‘Qﬁ@%m the ﬂﬁdésue%%gm‘; f?iexteﬁlels 6 fo%ﬁﬁﬂ@ﬂgdeﬂ Gy DoKX l::ﬂﬁ‘otlyﬁ dﬂ%‘r Q&o%mﬁo%lﬂkwl de.

I'ic aza ete | envl groups inc

t et r ahydr Bﬁgna.rltgpgdrqegﬁpm bindgr” gwmstgpmbyhlplaylpds tg the. P@I‘”‘W&FWI’ IPB@B ligand

1,2, 3 o ! |,
L e L S R

oxahetepoeycl enyl groups include 3,4-dihydro-2H pyran, dihydrofuryl, and
&l uor odi dé?r%xu irrr]ég%ugx y'af:cepé%lg ﬁ%‘? rslth) grela&%?lp?lgr? y?rlo?&ﬁlltc ogﬁ%f?ic' 5

13_ oxabi cv MONOCYC Ret erocycl eny rings
[ nclalddlexddinbyekrloifhlcombanmlof &ueqbredednydemtohl apsyltarmhe Pl‘ébH@ﬂ@r souvdiripg theffmghs a

AboUTRG aa B A ahe « SPEParasPy-<RHBD HiefiE L fuft3oREShE Spgoout 3 10
whi cfermvith @asitablenegafic ériisorgaickoid andisolasng the sdmhtm fompedy &eemt’inéatlwewtac ed by a
het ei['u(:)luge tggLergbromi drocQIoncrieog.ﬁ@te 6)1 x}fg?e, plf?osplﬁw, EME‘:&, ;P Eﬁt e; B.{zﬁ!ﬂe, valerate,
20  oleate, palmitate, stearate, laurate, borate, benzoate. lactate, phosphate, tosylate, citrdte, maleate,
fumarate, succinate, tartrate, naphthylate, mesylate, glucoheptonate, lactiobionate, laurylsulphonate salts,
and the like. (See, for exampie S. M. Berge, et al., “Pharmaceutical Saits,” J. Pharm. Sci,, 66: 1-19, 1977,
the contents of which are hereby incorporated herein by reference.)
“Treating” means the partial or complete relieving or preventing of one or more physiological or
25  biochemical parameters associated with PPAR activity.
The term “modulate” refers to the ability of a compound to either directly (by binding to the
receptor as a ligand) or indirectly (as a precursor for a ligand or an inducer which promotes production of
a ligand from a precursor) induce expression of gene(s) maintained under hormone control. or to repress
expression of gene (s) maintained under such control.
30 The term “obesity” refers generally to individuals who are at least about 20-30% over the average
weight for the person’s age, sex and height. Technically, “obese” is defined, for males, as individuals
whose body mass index is greater than 27.3 keg/m’. Those skilled in the art readily recognize that the

invention method is not limited to those who fall within the above criteria. Indeed. the invention method
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ring sizes of rings of the ring systeminclude about 5 to about 6 ring
atonms. The designation of aza, oxa or thia as prefix2®8lbosmbértEno3
heteroc%gl neans that a nitrogen, oxygen or sulfur atomis present

respect | 4§%3 a ring atom The heterocyclyl may be opt iraralsdog/1ssbstit ut ed
by one or nore 'ring system siibstituents” which may be the sanme or
different, and are as defined heréin. The nitrogen atomof an heterocyclyl
may be a basic. nitrogen atom The nitrogen or sul phur atom of the

het egAGYe! 4! Z 0 .the. correspondi ng N oxi de.

S- oxi de grb\é aéeﬁma&ﬁgy gaaigxgﬁgf"d%mo[ﬁfosné‘gqﬁf Oléts'dfﬁ%q E?SSéi?afVPa‘Fi“ﬁ@% f9mcl ude

pi pefiaEple byghiese ohd dierpydne tpibesinazi nyl , nor phoI i nyl, thionorpholinyl,

thiazolid n 1 4- dIO an tetr ahv r of ur vl

tetrahvdrg?%{)h@% &p{?ﬂ%@é‘%ﬁ VSt RIeh s e I’evelSaFﬁ:ﬁerf °Y§isf 2 cpmpaonsiar v

rrul t$u§§lfé1=flté0 previdy Utwkatwg comemgstmnndimd@oﬁakmodtaﬁripbﬂsieyﬁld@s:{ea <Bedto0Sicane and
, Ilcaldahd "Ri.ng system substituent”

ot s BGK AR RIS e Patow I ©2hd, Y ondgnymionn i bt g ot

ar al abpl lﬂﬂamerpmeaﬂta;biQdOnMwi@lB@g@ﬁmal koxy, aryloxy, aralkoxy, -

cycl oal kygg é{ %ﬁe aro halo. nitro, cyano, carboxy,

al koxvcar b8hE/se SHY53R Wer ichicRIARvals sefgrs to levRly bEatdreneyhd

ar y| saffidienysé prowb@é:ﬁ:[xﬁﬁﬁ@’doﬁéﬂnfr@t%ﬁ% higH é%h%fab:fb\‘dplls@flﬁéldﬁéi el 'eﬂ'&{t Sucha.
heteroar.|sul finvl. alkylthio, arylthio, heteroarylthio ara kyTthlo

het eYBSF 42K BRIl fﬁ%we E3EE 6biatiey! {0nM et 2k ot qoewtratlcfng grettie range of

het estay Do, uphidisRd: @H_ﬂbgﬁlg Jidefeg! ZT-=rT nmlrr.r 761 28 November 2003 WO
00/ 64888 16 heterocycl enyl, azo het eroaryl azo, R RbN, R RdANCO .

R O CN. and R RANSO2- wherein V\and Ro are independently hydrogen, alkyl,
ar yl prefi@h Ebo@fneitet €r oaral kyl, or one of Ra and Rb is hydrogen or alkyl
and the ofher of R, _and Rb is aroyl or heteroaroyl. R and Rd are

i ndependeﬁfq&‘)ﬁeﬁ%?%@?ﬂls A Ging tathy nventiog il wies the usegidoombimds of Byrmiubad! kenyl

het e(faﬁ@ﬁﬁtr%anﬁa@etuﬁéa@Eéﬁ?Aoﬁiﬂﬁﬁgt) 1258 %/}Or %AEﬁé‘:ﬁéw al kyl. Wiere the 5ring is

cycl oal kyl , cycl oal kenyl erocyc eterocycl enyl, the ring system
substi tueMOFW'Caladm the lm—:bﬁwmmda)olféamwd-ﬁﬁht)hmmohe(EMR—aIrhjeme (S=), on

carbon at eof erabl rin substituents are sel ected
from oxo ?‘gﬁ@"ésa ?”nug"“ﬁ'a% &dﬁ%@wé&ﬁf K®°™ hal o, carboxy,

al koxycar bmmgdundsa)lﬂﬁomﬁla@tmbmdw%@PRRRCrete?)t&yC| oal kyl . "Tetrazolyl" means
a group of for wherein_the hydrogen atomthereof is

opti onal | %W%]q%@ggowﬁaéﬂtw pinddahp SR MR % g1d tBe PRARGKgeeatrasony| al kyl . " PPAR
:DIP%\gnldl ggﬁtgﬁ)ﬁdﬂﬁdsl?}'f RES1ula INERBHd% {hE gﬁﬂﬁ d\@ﬂcﬁhe pi’ﬂﬂ% rter?eptcne PPAR receptor.
compounds of Formula I that bind to the PPAR-y and the PPAR-5 receptor,
compounds of Formula [ that act as PPAR receptor agonists,
compounds of Formula I that act as PPAR-c receptor agonists,
compounds of Formula I that act as PPAR-3 receptor agonists,
compounds of Formula I that act as PPAR-y receptor agonists,
compounds of Formula I that act as bbth PPAR-a and PPAR-y receptor agonists,
compounds of Formula I that act as both PPAR-a and PPAR-8 receptor agonists,
compounds of Formula I that act as both PPAR-y and PPAR-8 receptor agonists,
compounds of Formula I that act as both PPAR-« receptor antagonists and PPAR-y receptor
agonists,
compounds of Formula I that act as both PPAR-« receptor antagonists and PPAR-S receptor
agonists,
compounds of Formula [ and act as both PPAR-y receptor antagonists and PPAR-5 receptor

agonists,

compounds of Formula [ that act as both PPAR-a receptor agonists and PPAR-y receptor

antagonists, .
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receptor binders of this invention are useful as agonists or antagonists of
the PPAR-c, PPAR-S, or PPAR- y receptor. 15 The term 2pNavémeaigoogal | y
accept refers to a relatively non-toxic, inorganj ani c
acid aﬁgl t%?/?)ﬁkésalt of a conmpound of the present inventi O%E'l‘ﬁgsggp@gsgan be
prepared in situ during the finaljg isolation and purification of a conpound
or by separately reacting the purified conpound in its free base formwth
a suitable organic or inorganic acid and isolating the salt thus forned.
Repr esentaatpomels 98 Foriula INBatudeasttber FecR-abeapiod egonltystind CPRIAGES deptosul f at e.
bi sul fate, phosphate, nitrate, acetate, oxal ate, valerate, 20 ol eate,
 pal IW4E8PES: stearate, laurate, borate, benzoate. |actate, phosphate,
t osyl at econfolidddlo® ForkL1ath & act dsWWFRT B AR -y $be floNRloRiststad PP@R-%,redE?(Bht hyl at e,
nmesyl ate, gl ucoheptonate, |actiobionate, |aur y7 sul phonat e sal and t he
|Ik@ta=()gé'§’ for exanple S. M Berge, et al.. "Pharnmaceutical Salts," J.
Pharm  Sgdmpoukfd of Forkia thQZJactastMF@Fé@éﬁ&Ia%ta@BmM' ch are hereby incorporated
herein by reference.) "Treating" neans the partl al or conplete relieving or
prevent i Wmﬂﬂ@véi:@mﬂumtéatrﬁhy@ RAAdyiaedepior aﬂt@@ﬂmsoc hemi cal paraneters
associ at with RRAR a vit erm " npgul " refers to the ability of
a corrpou'%cﬁnpt0 cr(gslotf erm rtlgc Yas };Bkepb%r%f’eﬁmr? 23°h ISE receptor as a ligand) or
i ndi rect l:cynp(oaﬁdsaaf%ﬁﬁﬂkf Bt@ﬁt afceﬁs WAR-Q@d’téptﬁfarﬁigohlﬂﬂucer whi ch pronot es
production of a ligand froma precursor) induce expression of gene(s)

mai nt ai nEAMRPHERSO ﬁ%ﬁ%b‘hé‘oﬁﬁ #ofoth BPARS: %’\é’pﬁpé’@ﬂ regsRSBEEHISDf gene (S)
1¢rai ntai ng FFYRLIE mafa% baith PPER LLJA PrOES Hc¥ptod flBbMsamer al Ly to
?rﬁdl Vi dua‘fjmjrm\/\ﬁgS 0are at east asbout 20- 30% over the %?/er;ge S"e\m ght for the
per son' scagmundse Famdxlehbthgm:t asTeeh AP Biviapd PPOBeseteptas adeganistsd, for mal es,
as_individual s.. Whose rass, index . o gkLn - Those
Ski | Ted A PREmHR AR EriREY RGNS b G g DA et 101

| i nphysbldgicat digsderwhmmblealf bemhtudnlateuéwatmmomdmf épinaula | dteg PPARHigaidnvent i on
nmet P 11833 TTv "LV T nber 2003

vo BoeRay i omr ety st ' Ik Pefens € phngleutitald bt Bl HONE TOC

IB ndecamphnad.or m,hhnrﬁmdceluummyacda@tatbfe sahésesof r th)rsiqlagmal diegrii¢recapable f}bbem“eﬂarrpl e by
t hose r ne 1 9.008s The eclhve. r bl ood
gI ug]é)(sit\éw C%\l/né udé) mglet S lcféftTngnnatl n po prgé&e ]t g%géslﬁ?l%ﬂt (E:Ells, ﬁl&}@g&}f\g

ci r dnshlit sengtmtymnérbtonagluom ltuegshwercbtawntfcdvabc¢1mloly$mtaﬁverpdesulm5dl ef fect.

Suc ) tration pto 2M
ot R 2o SR Ao ranferel baa bl hfida oo thor Bl bhmprs GMLP 0 0
pr efemwingoune hypoglycemia due to autoantibodies to insulin, autoantlbodles to the insulin receptor, or

20  autoantibodies that are stimulatory to pancreatic beta cells), macrophage differentiation which leads to the
formation of atherosclerotic plaques, inflammatory response, carcinogenesis, hyperplasia, adipocyte gene
expression, adipocyte differentiation, reduction in the pancreatic -cell mass, insulin secretion, tissue
sensitivity to insulin, liposarcoma cell growth, chronic anovulation, hyperandrogenism, progesterone
production, steroidogenesis, redox potential and oxidative stress in cells, nitric oxide synthase (NOS)

25  production, increased gamma glutamy! transpeptidase, catalase, plasma triglycerides, HDL and LDL
cholestero! levels and the like. '

Another émbodiment according to the invention is directed to a method of treating a disease state
ina patient with a pharmaceutically effective amount of a compound of Formula 1, or 2 pharmaceutically
acceptable salt thereof, wherein the disease is associated with a physiological detrimentai blood level of

30  insulin, glucose. free fatty acids (FFA), or triclycerides.

An embodiment according to the invention is directed to treating a patient suffering from a
physiological disorder associated with physiologically detrimental levels of triclycerides in the blood, by
administering to the patient a pharmaceutically effective amount of the compound, or of a

pharmaceutically acceptable salt thereof.
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The phrase "anount effective to lower triclyceri-de |l evels" refers to |evels
of a conpound sufficient to provide circulating concemNeadrhiegrobggh enough
to acconmplish the desired effect. Such a concentration typically falls in
the rantf@ %H488bout | O'M up to 2M with concentrati ons PETAKEV/EHge of
about I OOnmup to about 500nM being preferred. Preferred Enbodi nents
Preferred enbodi nents according t® the invention includes the use of
conpounds of Formula | (and their pharnmaceutical conpositions) as binders
for PPAR receptors. Mire particularly, the use of conpounds of Formula I

t hat bi ndAr enodenspPaRerding ecibp inyeqtion ¢ourp asmneis:oofpoinels BLF @mbilati Aad theirnd t o t he
PPAR; S ds of Fornul.a.,l that. bind to the PPAR-y receptor,
o R e T S A AR O E PRy sEair or
conpaaniesr of thfformdnaofobbdigt bi nd to the PPAR-a and the PPAR-S receptor,
conpounds F la | _that hind.to the PPAR-y and the_ PPAR-S receptor,
corrpoundsAg he %ﬁgr?uﬁll%e"ltactcﬂrgfngg%{%eé%ve FORRS Plsgsisttg A “E&I?HPQ'L’%‘*,““%WE&WPB%“BM

For nwlagpatient,lbptdreigistesisg BRApatentaghapiacduti2@ONé fidclve aRDBUAMKS bRfod ERksBd! a |

t hat s. PPAR; S.receptor agoni sts, , conpounds of Fornula | that act as
ARSI L EEE 1 ¥ B TR Y T SRADIE Tl R0 ABE TR SEHOPPAR. o
and Ipéddlyzemie aepddoin aa@eiah&tveith thidGivRAttIGS TOhe fiQidbled | that act as both
PPAR- a an I?PAR-%gr.ecegtor.aqorLi sts, . conpounds of Formula | that act as
bot h PPAREYPUEH HM BARERS aqerrding i fhedpyshtian is diregtegiomdbod f redyping righycetidiat  act
as biavdls RRABRIAL caBERMYadAMIRG MRS 1he padittht PR utiR0 R BFREvaLRRINBES lower :
corrpoupds.dof Florr}cula | that_act as both PPAR-a receptor antagoni sts and :
PPART §YFRISE SYER) 0T 4 BmPund of RymsBlny < Rirrasewkinally pecapisblasalt tharstfot h PPAR- y
recept or AndtRgembsfifierd BetofdRARo theliREBREPT dird@edioH MethddTRRMdS of Formul a |
t hat, act. aisﬁiboth PPAR-a receptor. agoni sts and PPAR-y receptor antagonists,

. Or Bperigsulisspy (n 3 pagient. comprising. admipistering oy prolesistherapentically kfocivp amownol
PCT/ )k ¥oundldF3rmula [, or a pharmaceutically acceptable salt thereof.

Another embodiment according to the invention is directed to a method of treating insulin

resistance in a patient. comprising administering to the patient a therapeutically effective amount of 2
compound of Formula I, or a pharmaceutically acceptable salt thereof,

Another embodiment according to the invention is directed to a method of treating cardiovascular
disease, such as atherosclerosis in a patient, comprising administering to the patient a therapeutically
effective amount of a compound of Formula I, or a pharmaceutically acceptable sait thereof.

Another embodiment according to the invention is directed to treating of hyperlipidemia ina
patient, comprising administering to the patient a therapeutically effective amount of a compound of
Formula [, or a pharmaceutically acceptable salt thereof.

Another embodiment according to the invention is directed to treating of hypertension in a
patient, comprising administering to the patient a therapeutically effective amount of a compound of
Formula I, or 2 pharmaceutically acceptable salt thereof.

Another embodiment according to the invention is directed to treating eating disorders in a
patient, comprising administering to the patient a therapeutically effective amount of a compound of
Formula I, or a pharmaceutically acceptable salt thereof. Treatment of eating disorders includes the
regulation of appetite andor food intake in patients suffering from under-eating disorders such as anorexia
nervosa as well as over-eating disorders such as cbesity and anorexia bulimia.

Another embodiment according to the invention is directed to treating a disease state associated
with low levels of HDL comprising administering to the patient a therapeutically effective amount of a
compound of Formula [, or a pharmaceutically acceptable salt thereof. Diseases associated with low

levels of HDL include atherosclerotic diseases.
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conpounds of Fornmula | that act as both PPAR-a r-eceptor a-~gonists and
PPAR-S receptor antagonists, conpounds of Formula | 2&pbvésberamoRot h
PPAR-y w8G6Ridgs agonists and PPAR-S receptor antagonists Tﬁjsﬁ@ﬁggunds of
Formula 1 that act as PPAR receptor antagonists, corrpoungs 0 ormul a |
that act as PPAR-a receptor antagonists, conpounds of Formula |I that act
as PPAR-S receptor antagonists, &énpounds of Formula | that act as PPAR-y
receptor antagoni sts, conpounds of Forrmula | that act as both PPAR-a and
PPAR- y rz\ce tor agta oni sts, 10 conpounds_ of Fornula | that act as-both
PPAR- a aftiCPBARINSC ot ATOr et AoRY SHE" SANECted DSBS YO UEBYAR W AIrPE hat
act caspriziiehd RRAReh 2B thdRRART 8 1FLHR RGNy 3MEARAFO BinSiis of AN mBHIALF FiRRbla AGeOr di Ng
to the invention is directed to treating a patient suffering froma

phy 8 PABETeLEsa! irssPtgle @RHRME of bei ng nodul ated by a conpound of Formul a

| havi ng ARBAR dnit@antent BEddeinDoded TnVérdin isC¥Bel §J tRaiRUTALE i Edolipgsit® t he
atient a pharmaceutically effective amount of the 15 conmpound, or a
ghaﬁﬁ’fﬁ%m‘r‘&éﬂ the Pajieabp theppeutically effestyeamounpalasampeidd Fodiuady ¢fér s capabl e

of  BRirAGcetAcallaciebabRLal: Retddde, for exanple, cell differentiation to
produce lipid accunulating cells, regulation of insulin sensitivity and

bl ood gl deeder gehpdiment gefopdingtodhe invastior i dirscRy IPOGRYAESHHagMBAsEdiFAsEPIchi sm

(T esyirbbRftofihamind eﬁroﬁ?&admhﬁti}f@&n%% dRBRE [ SR Cra®t Bhrbft brofHSE bion,

insulin secreting tunors and /or autoi mune hypogl ycem a due to

aut Geivn? BUBITE g TiRIstaring o thanatiarka therapcatcally ofisetive Ageut Af v ewptndrl or 20
18ut @g%dlpgggEhatnaﬁ%euﬂg:{qgzdggégg%élg&:sﬁgyhe%&ﬁpancreat| c beta cells), macrophage

differentiation ch 1 5 1 ~formation of atherosclerotic plaques,
i nf | ammatAdelher aspprieé the ivventdomis gepreids 2 naye ehgsimasduical eRmeeign whigidme
CXPIASEHO I AR MAEN! B il RSN LRI cdfibiilonbrdod blAGseRARIIRE pifratky O

mass, insulin secretion, tissue sensitivity to inSulin, liposarcoma cell
gr oWt Bctive gendicatsarychimay bortilizad peacaerdansg eiihdhg ingendigest er one  producti on,

st er oi dogRR&HeS af\%g? mzs éﬂ&%ﬁgﬁ\ieﬂ{io@&gyﬂég HALMYE 3 LERRS 2 bRedSELthiS in aPadidnt,

oxi de synt hase ( production, increased gamma gl utanyl ]

181 andsespt theldisease isassoiciaead withl aphiysiologicel detrisnanggd develiqbinsyinglglngoise, frehiaioeasidsr ol
| ev 1 ' [ 1=TolFpe:To Walet i | is
AR e S e i A
pharamssensfia cempgundfof Eemwe!, andale adstinistegiogrp dhermpesicalyifectivg amours pf 2
pharyRaei h%hxemgc%g&t able salt thereof, wherein the disease is

assocl at ed a physi ol ogi cal detrinental blood |evel of ~Qinsulin,

gl ucose, Iheewhdraspept. sk pieseqtrpySntionprovidietd peded fssreatiag a Sivprselsiate ita RABGT di ng
200 UDRrdiAE QfsERP id s i &OhiR b s%xro‘@:ﬂ:tai RiReRARIYF irdhiid, grui:d?,_a e f&&% fids

physi ol ogi cal di sorder associated wth physiologically detrinental |evels

of t rFEAY eeirigtiserides, inites Wbesh domprjsingaadiriinibisting foribe Ragett A ghepaeytistity effective

phar JRGeUWHaCBlnbYuf FRES MR 12ARWN, B idif& i MOYRicAAY efcti®e amount of a

biguanidine compound. ‘
In another aspect, the present invention provides a method for treating a disease state in a patient,

25  wherein the disease is associated with a physiological detrimental level of insulin, glucose. free fatty acids
(FFA), or triglycerides, in the blood, comprising administering to the patient a therapeutically effective
amount of a compound of Formula [, and also administering a therapeutically effective amount of
fnetformin.

The invention also provides kits or single packages combining two or more active ingredients

30 useful in treating the disease. A kit may provide (alone or in combination with 2 pharmaceutically
acceptable diluent or carrier), a.compound of Formula (I) and an additional hypoglycaemic agent {alone .
or in combination with diluent or carrier). | _

There are many known hypoglycemic agents in the art, for example, insulin; biguanidines, such

as metformin and buformin; sulfonylureas. such as acetohexamide, chloropropamide, tolazamide,

L3
h

tolbutamide, glyburide. glypizide and glyclazide: thiazolidinediones. such as troglitazone; a-glycosidase

b=

inhibitors. such as acarbose and miglatol: and B;: adrenoreceptor agonists such as CL-316, 245.
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pharmaceutically acceptable salt thereof. CITRCITTTTTIT CTTFFT CRTTT.F. 791
28 Novenber 2003 WO 00/ 64888 PCTI USOQ' 11833 19 An enbodiNmeanb&cmpsdi ng to

t he in\Qﬂg h(gn s the use of conpounds of Fornula I and their (fhar maceut i cal
conpositYONE4888 anti -di abetic, anti-lipidenic, anti-hypePEEHEIN}
anti-arteriosclerotic agents, or in the treatnment of obesity. Anot her
enbodi nent according to the invent2|10n Is directed to a nethod of treating
hyperglycemia in a patient, by admnistering to the patient a

phar rraceutlcal y effective anount to | ower blood glucose Ilevels of a
conpound SHBre FJHFWI%’F“F aredpoyn ihbe GaaRRly P Sé*avﬂivné@eéwtf%{f% bubare nqt prmakle pf

Pr ef@imakh Ynsulil fesfstinbe. @hd cImyRRANY oFF8Ah@a l hRAbIEth dechorPiahfh AARGRcM: tsh this
i nvention is Type Il diabetes. Another enbodi nent according to the

i nventisasef fhat aaEizasign phtheseasdigenr cPwd be 1578 21 ¥ egrgCler fditiopseyerigtein a

pat LeRbothRAPEhS) MGnAAMRtebR bhd@siif-kheaRat i ent a therapeutically
effective anmount” (to lower triglyceride |evels) of a compound of Fornmula

|, or a phamrfrisdhg inkgtioy alse pwyidsht medaf of rysdneditbetepmeliisof Wapk 1 aragent
accesﬂhmnot Qirti nﬁtehny@@&rh,%na of Bt B dboRe & oL RRdioRd htjgw}cbrne agents

hyperihsulinismin a patient, conprisina.admnisterin he patient a
t heselgriest frem theygres eansisting afwolfontylustas, big t@@rﬂmamldaZ@f!leﬁsfﬂqm%&ﬂdfewecame

phar gﬁﬁ&é’to. ég&és}'da%c%ﬁx%&g f’d %‘:&\Ll thereof . Anot her enbodinent according to
i T

t he ent oarrethod of treating insulin resistance in a
pati-ent. 'lthenqweneomgsap}mmst mthchoittczatlhgdlpiaattasmthna; of hee Hoeapical | y
effective a

o o Y

oo SETRETTE TR DsiRns & sp g ShEr LA AefiroryioR AR B b B |

di r ef ketbhegamidaphiostopdmitie, ecibiangde avlitovis@ipbaride, glysieids ad Syrtdaidas :

at heroscl.graosi s .in ati.ent n m _ni terl the.patient a
therapeutﬁ‘féﬂ?"o%? gr |\9§S %Wﬁﬁﬂ{rg tlreaémg ng“’&"‘ oF CF—:o)g’ ﬁltﬂ'f)'é{a?;?“egﬁ a
pharcomessihg adrhinjstatingapdb@bbmdsdForridie i a bidnoidne selemd ddimmba groaraosiclingg t o
thelnv ti.on irected to treating of hyperlipidernia in a patient,

com$¥ PR T'&&W%F%F@V’l ng to the patient a therapeutically effective amunt
of a conphheritivention Bi3s prolide§ 2 method optredting diaberescwmdllitys dcypept mblpeticonl t t her eof .

Anot her .enbodi nent . accordi n th ntion is directed.t i ng of
oy PRSI AT e B DB APl BT Op hah i Rt e it g °“‘6“r’1 2

t her@pgidongighdgyacefvbacdnd viigiatmbunt of a conpound of Fornula 1, or

pharmaceuti cal | y. acceptabl e salt  thereof not h ord| ng to
t he invemeo'ﬁ"?némaﬁlsee*fc’éaiefan}cff@af)? H@at@atdraﬁ\aﬂd?g%‘f*a‘?f?“ ing PEE i ent,

C ONdonfpriid g Al inM SRy d ddnpbnd ch'ﬂfoﬂﬁﬁlbeaﬁd ﬁ1 thﬂﬂﬁﬂl&medlbnecﬁaﬁ' bxangple sedlitarencanount

of a conpo und of r‘?gor mul a |, utica lstéf-eaa?é:n%% %bw%b%a Lt Lpereof.

Tr eat mont Abistiot Aot S orraRiied ph SpHEY TRG s
one or more additional hypoglycemic agents. Combination therapy includes administration of a single
pharmaceutical dosage formulation which contains a compound of Formula I and one or more additional
hypoglycemic agent, as well as administration of the compound of Formula I and each additional
hypoglycemic agents in its own separate pharmaceutical dosage formulation. For example, 2 compound
of Formula I and hypoglycemic agent can be administered to the patient together in a single oral dosage
composition such as a tablet or capsule. or each agent administered in separate oral dosage formuiations.
Where separate dosage formulations are used, the compound of Formula 1 and one or more additional
hypoglycemic agents can be administered at essentially the same time, i.e., concurrently, or at separately
staggered times, i.e., sequentially.

For example, the compound of Formula | may be administered in combination with one or more
of the following additional hypoglycemic agents: insulin; biguanidines such as metformin or buformin;
sulfonylureas such as acetohexamide. chioropropamide, tolazamide, tolbutamide, glyburide, glypizide or
slyclazide: thiazolidinediones such as troglitazone; a-glycosidase inhibitors such as acarbose or miglatol:
or B; adrenoreceptor agonists such as CL-316, 245.

The compound of Formula I is preferably administered with a biguanidine, in pg.rticular.
metformin.
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regul ation of appetite andor food intake in pati.ents suffering from
under-eating disorders such as anorexia nervosa as We8 Noasmbatrerpogat i ng

di sorders such as obesity and anorexia bulima. Another enbodi nent
accor di ngP0H6488% i nvention is directed to treating a di scESHUSI0AES3
associated wth |low levels of HDL,conprising adm nistering to.the patient
a therapeutically effective anount~of a conpound of Fornula I. or a
pharmaceutical ly acceptable salt thereof. D seases associated with | ow

| evel s of Tmonléﬂﬁllldé%? FEIRN QS RhiE20khE néll SEARESr l]gt!er%w&z;lﬁ%ﬁ}-rrgs, WAl r;I;a)( RTULE
26) WO 00/ 64888 20 28 Novenber 2003 PCT/US00/ 11833 Anot her “enbodi ment
_accobeienignated asibowmindirmua tlibslogh prscfrewhielbtheir sdstiygonstyeyaerneshoshainwith
synd&gﬁgnngggnﬁ&§gggi@ﬂg@{@é&@ring to the patient a therapeutically

ef fective anmount of a conpound of Formula |, or a pharmaceutically
acceptabl e salt thereof. Another enbodi nent according to the invention is
directed to tingfglinactq(ic Comprisingr 5 adm mpstering to the patient
' ef fidcti ve arfou of a\conpdund of;t?rnula 1, or a

pharmaceutical ly accept abl e Anqt her eppodi nent _according to

the inventiorf'ik e [ TO| Ty d gfages duch as
rheumat oi Narthrifis,j chronicio (Y, | monary hisease (emphysenma or
chroni c broneht’ s), ast i mnistegRing to the patient a
therapeutically effective anmount of a conpound of 10 Formula.l, or a
pharmaceutically acc I t thereof. Another aspect of, the invention

is to provide a novel pharmaceuticat~composition Wirch 15 effective, in
and of itselfg; r utilizatipon in asheneficial oq%i tion therapy because
i$§ includes a %égralityiugﬁrgctive FHﬁﬂgdients &H? ﬁTﬁay be uti{lDzed in
accordance with the invention. In another aspect, the present invention
provides a nethod for treating a disease state in a patient, 15 wherein

the di sease is associated with a physiol ogical detrinenta wel of
insulin, glucose, free fatty acids (FFA), or triglycerid t he bl ood,

conpri sing adm nisteri to the, patlien therapeuticall yNeffectl nmount
of a conp%hwaghFdﬁ@?ﬁﬁ?&ef?“%WH¢H§§%mﬁ ﬁ?gf%?ﬁwaégg?ﬁ@rapeuti%E%E?ﬁg
ef f e €loimveigoiayiy ber@bth phargll bdnzcimadazstylp Gghazcknyl, besgthivzolyl, quamosdlingl, nadgedt |

the pre Jinventiaqn provi des a nethod for treating. i in a
a1 B gndeEbL s Rl 5y o A d2est Pl L R AP Rl 2R8 P AR e
detrinental |evel of insgtT™s, glucose, free fatty acids (FFA), or
triglycerides, in the borrpri sing adm nistering to the patient a

er utjcally effective afount of a . c qund of Formula 1, and al so
éﬂm- Trksrel ink iaistaﬁaéﬁa%'@ut. cal IReiErPyat ihe & PRAECIRGS T g Moy

Another aspect of the compounds of Formula I is a compound wherein .H isab6-
.H at positions

is a naphthyl

membered aryl or heteroaryl group and Linker | and Linker Il are attached to

1,3-, or 1,4- to each other.

Another aspect of the compounds of Formula I is a compound wherein

15  group, Linker I and Linker {1 are attached to @ at positions 1,4-,

or 2,4- to each other on the naphthyl moiety.

A further preferred aspect of the compound of Formula Il is described by Formula V below:
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bi guani di ne conpound. In another aspect. the present invention provides a
nmethod for treating a disease state in a patient, 2528heve&nbertdtesdi sease
is assocjated with a physiological detrinental |evel of insulin ucose.
free falQP%E%88s (FFA), or triglycerides, in the bl ood, PESHMSPY Ql%b

adm nistering to the patient a therapeutlcally effectlve anount of a
conpound of Fornmula |, and al so adnlnlsterlng a therapeutically effective
anount of metform n_ The jnvention also provides kits or single packages
combining two or nore active ingreiients 30 useful in treating the

di sease. A ki y_Rrovide (alone oN.inh cogbinatien with a pharnmaceutically
accept abl e (@ : 8) conpownd | of Fornula (1) and an additi onal
hypogl ycae roi i ! Edenf or carrier).
There are ¢hown _bypogl ycem ¢ cthe arltd for exanple, insulin;

bi auani di nes, as metformn and~Hj form n; suIRfBonyI ureas. such as

acet ohexam de. chl oropropani de, tol azart de, 35 t ol but am de, ghyburi de.

gl ypi zi de and gi ycl azi de: thiazolidi nediones. such as troglitazone;

a-gl ycosidase inhibitors, such as acarbose and mglatot: and B:

adr GREFSCoR Old, BAANE Shehs SUGEA AvEle316,1 243 RSFIRS LRITL B st sFlickRULE 26’
Nove ®2003 WO 00/ 64888 21 PCT/USOX’1 1 833 Since sul fonylureas are, |

nown to be capable of stinmulating insulin release; but are not capabl e of

acting on insulin resistance. and conpounds of Formula I aI e to act on

insulin resistance, it is envisaged that a conbination of( thesg
medi caments could be used as a renedy for conditions associatedd with both
defi ci enofynqthrerlas;gut ofithiséuveatipn s mpmdlqﬂﬂw@yt@mfm‘é’beremhe eforie, the

|nvent|o es a nmethod.of tr t|n i abet.e ype |1
| aohassbrbRed and: G Bad bsider B A e b a et e o
nore additional hypoglycem c agents eteqted fromthe group consi sting of
sul fonyl ureas, biguanidines, thiazoli{dipgdjones, B3- adrenorecept or

agoni st s, ycosi dase |nh|b|tors and in

a mﬂbﬁemyaﬁ@éw fieed rehetesacyesill andyus ™o
adm %&@%ﬁ 5)1 Q\[%srﬂufeﬁo nggglf 8% nawgmuﬂ%%ﬂet@m%gy gmﬂt%% ssBak@Ofképm t he

grou ing exa rprop t ol azam de,
t ol butylaetecteyclghytburi de, gl ypi zi de and gl ycl azi de. The-invention .also

rovides a nethod of .treating diabetes ‘tus of. t i ent
(F:)orrprl si n@“%h‘?ﬁaﬁP%eﬁhﬁg‘néﬂrﬁgﬁﬁ%ﬁﬁ?{“B‘?uﬁg HWFHH% eﬁf’bﬁaﬁlodlzﬁ Isel ect ed

fr omgaliite, ighQMB GRS 153 drBBicaPhofEbA®E B 1 and buf or min.

Anotheij aspect of this invention is a compound of the invention whereina=0, 1,0r2, A
is —=C(O)N(R')- or N(R"™)C(O)-, and b=0 or 1.

Another more preferred aspect of this invention is a compound of the invention wherein
R, and R; are both hydrogen,a=1, A is~O-and b= 0.

Another more preferred aspect of this invention is a compound of the invention wherein
R, and R; are both hydrogen,a=2, Ais-O-and b=20.

Arnother more preferred aspect of this invention is a compound of the invention wherein 2
=0. A is —0- or -NR3-; Ry3is hydrogen or alkyl; R; and Ry are both independently hydrogen;
and b= 1.

Another aspect of this invention is a compound of the invention whereina=0; A is

R15 R'l5

oo e

Ris Rie : Rys and Ry¢ are hydrogen; gis 1,2, 3 or & and b= 0.
Another aspect of this invention is a compound of the invention whereina = 0;Als-

NR,3-, b= 1.R; and R, are hydrogen, and Ry3 is hydrogen, alkyl, or Ra2(0=)C-.
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The i'nvention al so provides a nethod of treating diabetes nellitus of type
11 i'n a patient conprising admnistering a conpound 28 Neesrmbére20b3and an
a- gl ycogigagessknhi bi tor selected fromthe group consi st imﬁﬁgﬁﬁ%e and

m gl atol. The invention also provides a nethod of treating diabetes
mellitus of type Il in a patient sgonprising adm nistering a conpound of
Formula | and an thiazolidinedione, for exanple, troglitazone. As

i ndi cat ed above, a conpound of Fornmula | may be admi nistered alone or in
combi nat iAowthat hdpeone this invsrRicrddhicompalindiy paglipesmiba wigeeiha.~ Tawdideat i on

t her apré i ncl udes admi ni str,fi\tion of a single pharpmaceutical dosage
f or AR FoAdGHT RRenCBEthaT ndthy e BB AR gk ilvch thess dicals are dipkag om a
addi rj onal ypogl ycem ¢ agent, as well as admi nistration of the conpound

pharlf'| ceutN cal dosage formul ati on. For exanple, a conpound of Fornula 1
and ‘hypogl ygeni ¢ _age an be,adm nistered to the ient together in a

si ngl e oral d65a ’ngz %%ﬁ%ﬁo X4l énlséﬁglﬁmggi O?C(i;\%ﬁ e ’gﬁgéagsul e, or each agent
adm ni st e{rRtther BsRePaf lscin0éiorie 2adthpoahddt &ld iatention \WBdeinseP&tRdnat dosage
formul ations are used, the conpound of Fornmula 1 and one or nore_ additional

Ry pdepsyane piig ofadepal &1 gadicalsdalamipentier avith dhexarkopaiams thipgh vhigh Gesgadipiare | e, |

,h
of Foiém.u_gh“h- and each additional hypoglycem c agents in its own separate

concurrently, ror at_separately staggered tines, i.e., sequentially. For
exanpl e, the cympou of Formula | may be admi nistered in conmbination with
one or nore 2"'?: foll owi ng additional hypogl ycem c agents: insulin;

u

‘bi gyani di nes h asg,netformn or buformnn:. .sulfonylureas such as
aceﬂg'g%‘{:%mlae, chl or ozprg(S%'épmli%ié? R¥ %rlogt%?’ﬁ'zblgyl’ t‘ﬁbisb_&? a%ﬁdébe%ﬁgl yburi de,
gl ypi zi deagdiher @bpeet 8ZihikeinveMia Rld ini}RAihARE SO RS Wieedhat=aZ Qe 3; R,

a-gl ycosi dase inhibitors such as acarbose or mglatol; or B3
adr end Fecephisiogeno i ist+9-angb ad. CL- 316. 243 The conpound of Fornmula | is

pr ef er abl i_ni woth. i Quani di i N i - et g

O TR, qTW et} @ft’?‘gsn‘;%f%&é?‘b E‘f%rmpfgmﬁ&\f é%@?%&@%%‘ﬁ&/ﬁé%gﬁzm

RCTT A3/ atd BaBoddne Acnpoidish efl. Formul a | contain at |east two aromatic or
hetero-aromatic rings, which my be designated as,  shown in Fornula 11

bel ow, annqtlsr aipgce R tieinvestior is a crmranngd Al RVariRgvReen @t i t h
respect R% QﬁchR%t her also is shown below. E -Z J 5

Lo
Ris ;h=1or2;andb=0.

Another aspect of this invention is a compound of the invention whereinc=0; d=0; B
and E is a chemical bond; Z is R3;0,SHNCO-, and R;, is phenyl.

15 Another aspect of this invention is a compound of the invention whereinc=0;d=2; B is
—-C(O)N(Rz)-, E is a chemical bond; Z is a tetrazolyl group or -COzR2;; Rao is hydrogen, alkyl,
alkoxycarbonyl. _

Another aspect of this inve'ntion is a compound of the invention whereinc =0 or 4; d=0
or 1; B and E is a chemical bond; Z is tetrazolyl, NH2CO- or -CO;Rz;; and Ry is hydrogen or

20  lower alkyl.

Another aspect of this invention is a compound of the invention whereinc=0o0r1;d=0
or 1; B is —O- or a chemical bond; E is a chemical bond; and Z is tetrazolyl. NHgCO- or—
CO2R,1; and R;; is hydrogen or lower alkyl. |

Another aspect of this invention is a compound of the invention wherein ¢ = 0; d=1;B1s

25 —O-or a chemical bond; E is a chemical bond: R7 and Rg are hydrogen or alky!: and Z is

tetrazolyl, NH2CO- or —-CO3R;; and Ry is hvdrogen or lower alkyl.
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Formula I, is a conpound wherein is selected from gps Neléhder.2003

benzot hi ophenyl, benzoi m dazol}.1, quinazolinyl, benzothiazolyl,

gqui noxWa awe4gssnapht hyl , pyridyl, | Hindazolyl, PCT/US00/11833

1, 2, 3, 4-tetrahydroqui nolinyl. benzofuranyl, thienyl, or indolyl, and one
end of the 10 linker, Linker 1, i35attached to "-~ preferably at the
2-position of the ring noiety. Another aspect of the conpounds of Formula
Il is a conmpound wherein is a 6 nenbered ar_\i/I .or heteroaryl group and

Li nker | Amethet hspest of thisingentiandé hegmpeund ofthe ‘@)YE“T?‘MVhFTSméh%ﬁOb‘fﬁﬁkﬁrﬂ_ at

pOSiatt lie:%posnepp‘)rz}gtolﬁgf’cin%?ﬁ-e%h'églf tk@ﬁto%QJr’(E’P\Wﬁ ﬁleg{lrb(!):lp:gmé @ Which e ré cARRGHNd
-=0's pht y| Jciéagroﬁp, Li nker an

whefern a na Linker -1l are attached to
at positions Bg4-, .oy 2,4- to each other on the naphthyl noiety. A further
preferred aspe t__Q_f_\""he conpound of Forrmula Il is described by Formula V

bel ow. nrrnn rrrrx nrnmr~ milt T VZN 28 Novenber 2003 WO 00/ 64888 73 R' d

Rs PCT/ US00/ ¥1883 E-% (V) where R7, R8, ¢, d, . E anrgiéz e as deI ilned above.
c +ligked formBa and R afid FeupadeE QiiQ@m@ﬁ’sltsérﬁhErﬁi‘tfé‘H’? ARG ISAHEYHE  aspect  of
this_inventd I 0n} the invention wherein is optionally
subSFTHRU e?(%r%ﬂ’,sangplf 'gﬁwgg%bst ituted azaheteroaryl, or optional ld?/
subst i t utaththdisepeddioy tHieirveatye sengdmpountiudeit iargdtiostvdreotycP; i = 0fd:~~ is

optionally substituted phenyl aor optijonally sybstituted naphth

opt iBbialO-E sumeharrigaldepide Ra pad Ry fare ydrpgan @yr?élfMLfyOff‘ﬁ[?é%‘i‘lﬂﬁPE 7 ‘Fﬁ%rl%xyl

aryl N - RCt L DINEOOV At \ forRaengikof the
inveQEt(?i ?k&%&?%@é@{fhiés @ﬂ%&@?{,z;é@)%ﬁ_, oéxg"%q?(so)hyﬁirao%zgr%;ﬁyﬁr%g a chem cgl bond,;
and b = Qanddhatdpectaspids invehtidhisa compouridof theinsemmnpdhertin of & B& I.Avent i on

Vmero?'i.’ir;] Bais fCPC))-;:LE iso arl ci%éméal li,\osnd_; %(7 %dN galrg Ey&g)geul(og aﬂgyg(ﬂs'tetrﬁggl §=0or 1

CO;Ra;; and Ry; is hydrogen or Ibwer alkyl.

Another aspect of this invention is a compound of the invention wherein ¢ = 4; d=0;B
and E are a chemical bond; R; and Rg are hydrogen or alkyl; Z is tetrazolyl or -CO,Ry;; and Rz
is hydrogen or lower alkyl.

Another aspect of this invention is a compound of the invention whereinc=0, 1 or2; d=
1,2 or 3; B is =S- or NR,g, E are a chemical bond; Rs R¢, R7and Rg are hydrogen; Z is tetrazolyl
or -CO;R3;; and R3; is hydrogen or lower alkyl.

Another aspect of this invention is a compound of the invention wherein R¢ and Rg are —
(CH)g-X; qis 0, 1 or 2; and X is independently hydrogen, aralkvl or lower alkyl.

Another aspect of this invention is a compound of the invention wherein at least one pair
of geminal Rs and R radicals taken together with the carbon atom through which these radicals are linked

form a 5-membered cycloalkyl group.

Another aspect of this invention is a compound of the invention wherein at least one pair
of geminal R; and R radicals taken together with the carbon atom through which these radicals are linked

form a 5-membered cycloalkyl group.
Another aspect of this invention is a compound of the invention wherein Z is -CO.H, -CN

.n is

an optionally substituted quinolinyl, quinoxalinyl, quinazolinyl, isoquinolinyl, N-alkyl-quinolin-

or a tetrazolyl group.

. A 'preferred aspect of this invention is a compound of the invention wherein

4-onyl, quinazolin-4-onyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, benzofuranyl,

o ——— r— e aa b b L AN WY




Anot her nore preferred aspect of this invention.is a conmpound of the

i nvention wherein R and R2 are both hydrogen, a = 128 Rolsmbdi2088d b = 0.
Anot her nore preferred aspect of this invention is a conpound of the
“inventi B WiE8i n R and R2 are both hydrogen, a = 2, APCE'/USG*T'/”éﬁﬂ b = 0.

Anot her nore preferred aspect of this invention is a conpound of the
I nvention wherein a 0. Ais -0206or -NR13-; R13 is hydrogen or alkyl; R3
and Rl are both independently hydrogen; and b = 1. Another aspect of this
invention is a conpound of th nt i erein a = 0 is R15 R15 -0 O-
S d¥nzathippheryl, ingiplanyyorazoly! e?%% § glﬂgovih‘slsq\a'f:@*yl 3m&}azply1 PR Ris
i AL beridhz uRd. &f 1A @ Rjup on
Eégﬁéggbhet{:m%‘?ﬂéﬁ%mﬁ&pgm,rﬁ%rhgl, ?WakRSp E ridhzGOTRRERA, &f ndpiea rﬁ*( %

dRaarehdroen 13 1s
hydh@lgﬂﬂl,n tht Isutlsmuam R22{i=yySem UBIIRGET B3 ddihed| Herelt, r(rW'bTefEra‘bdMa WO 00/ 64888

24 28 Novenbe 03 PCTIUSOO |, 1833 t, of s invention is a
conpORHHusH: selpste rfmrhecﬁromeqrersrrnaoﬁé‘? B RRE b e VR

ak KeRyvieR9I@di cal s are

t5 nﬁgc?hg %@%Elk&ﬁ%&%ﬁ%r@%eﬁ% ﬁdgéﬂlﬁ%rd@s ay’chem?ca bond or -0-;

and tbrﬁﬁkordimahyﬂemdaﬁiﬁaortontﬁth}ﬂdm;s inventron is a corrpound of the i nventi on

wherein a = 6; %en St 5 Iefaﬁ'tbs one .palLr of vici ngg_l g s .t aken

t oget her i PAremrRieEsd BERCLeld IRYROGARE AT UP Q5B FRERP IFHY Ro | i nked

formaR group; R is hydrogen or alkyl; Ais -0-; and b=0. .Anot her aspect

of t jvention is a conmpound of the invention wherein a =1, 2 or 3; RL
and ¢ hydrogen; Ais -0-; and b = Anot her aspec¢t of th| S Lnyention
is a Cempoimensubstitated quinehniZarl, wrs@ipsémﬁechqmnqﬂm-ml 4raubstytedigrunplip-Ry =ar e

oS RR et Rl aiet ot eiefel Bl 2ERC R el Rl GIHRARD- -
10 substituted quinozalin-2-yl, 6-substituted quinozalin-2-yl or 3,6-disubstituted quinozalin-2-yl;

" unsubstituted quinazolin-2-yl, 4-substituted quinazolin-2-yl or 6-substituted quinazolin-2-yl;
unsubstituted isoquinolin-3-yl, 6-substituted isoquinolin-3-y or 7-substituted isoquinolin-3-yl;
3-substituted-quinazolin-4-on-2-yl; N-substituted quinolin-4-on-2-yl; 2-substituted-oxazol-4-yl
or 2,5 disubstituted-oxazol<4-yl; 4-substituted oxazol-2-yl or 4 5-disubstituted-oxazoi-2-yl; 2-

15  substituted thiazol-4-yl or 2,5-disubstituted thiazol-4-yl; 4-substituted thiazol-2-yl or 4,5-
disubstituted-thiazol-2-yl; 5-substituted-{1,2,4]Joxadiazol-3-yl; 3-substituted-[1,2,4] oxadiazol-5-

" yl; 5-substituted-imidazol-2-yl or 3,5-disubstituted-imidazol-2-yl; 2-substituted-imidazol-5-yI or
2.3-disubstituted-imidazol-5-yl; 3-substituted-isoxazol-3-yl; 5-substituted-isoxazol-3-yl; 5-
substituted-[1,2,4] thiadiazol-3-yl; 3-substituted-{1 .2,4]-thiadiazol-5-yl; 2-substituted-[1,3,41-

20 thiadiazol-3-yl; 2-substituted-{1,3,4]-oxadiazol-3-yl; 1-substituted-pyrazol-3-yl; 3-substituted-
pyrazol-5-yl; 3-substituted-[1,2,4]-triazol-5-y1; 1-substituted-{1,2,4]-triazol-3-yl; 3-substituted
pyridin-2-y}, 5-substituted pyridin-2-yl, 6-substituted pyridin-2-yl or 3.5-disubstituted pyridin-2-
yl; 3-substituted pyrazin-2-yl, 5-substituted pyrazin-2-yl, 6-substituted pyrazin-2-yl or 3.5
disubstituted-pyrazin-2-yl; 5-substituted pyrimidin-2-yl or 6-substituted-pyrimidin-2-yl; 6-

substituted-pyridazin-3-y! or 4,6-disubstituted-pyridazin-3-y!; unsubstituted napthalen-2-yl, 3-

1~
Lh

substituted hapthalen-z-yl, 4-substituted napthalen-2-yl, 6-substituted napthalen-2-yl or 7
substituted napthalen-2-yl; 2-substituted phenyl, 4-substituted phenyl or 2,4-disubstituted phenyl;
unsubstituted -benzothiazol-2-y! or 5-substituted-benzothiazol-2-y1; unsubstituted benzoxazol-
2yl or 5-substituted-benzoxazol-2yl; unsubstituted -benzimidazol-2-y! or 5-substituted-

30 benzimidazol-2-yl; unsubstituted -thiophen-2yl. 3-substituted -thiophen-2yl, 6-substituted -

thiophen-2y! or 3,6-disubstituted-thiophen-2y1: unsubstituted -benzofuran-2-v, 3-substituted-

. w— ———— Paal dn B C B WY




R14 0 R15 N %h 0 R16 ; h=1 or2; andb= 0 Another aspect of this invention is

a conpound of the i nvention wherein c = 0; d =0;, B smfofemiser@osem cal -
bond; Z is R7102SHNCO-, and R21 is phenyl 15 Anot her aspect of this

i nvent %0 0p/64sgs corrpound of the invention wherein ¢ = 0; REEUSNV/IEEI3s
--C(ONR2q)-, Eis a chemcal.bond; Zis a tetrazol yl group or -CO2R21;
R20 i s hydrogen, alkyl, al koxycafbonyl. Anot her aspect of this invention

is a conpound of the i nvention vvherernc = 0 or 4 = or 1; Band Eis
a chenical bond; Z is tetrazolyl. NHCO or-(I)2R21 nd R21 i.s hydrogen or
20 pesgehiran-gyil. 6-sybstiwisd- b&%ﬁerm&ﬂtqwstﬁ disvenitiigfbeazofugmdslidd of the

| o SRR EEe 1 o OF abupdliedee Sotiepdelf pPrei %&%ﬁ%ﬁmnﬁ W1 is

hy dﬁ@geﬁt@m srhbm/arenadrsmeﬁneﬂmt:rhemoasmemamjﬁ atshbsmuanr/ eeﬂtmteair fiom the gampou nd of
the inventi nwhre'n_c:O; d=1;, Bis 25 -0-,or igerincal nd; Eis a
chefANSHHNG ghBhenth sy lthad-ah@ywarewewbérméﬁrdkthmrhﬁzrciza AR . NH2CO-

2610 R Ry WE RS RS e e %"%ﬁﬁﬁﬂﬂgec; r 2¥ "hi's
i nventi oAno&eammefumddeipeth@f this\ievention ishesmapound of tRe Drvedtiont Whereinat | east
one pair, of vicipal R5 radicals taken t her V\%th t he ca{ygjyra ato to

whi TR Pris~5 OF abifars Biadp Bydragen ralpkcRyaen erlrfRB ApdfpendentyYdRSsAOE i s a
chemijcaly RXH% U-ﬁl’ggméte'd%tuﬁxo; ifrll )ﬂz@ IsMbstindE® ﬁﬁ’ingﬁn~7@2&&bstﬁﬁ‘@d Réiolis-2-

hydr oden. t her aspec § inventiornt is a compound of the invention
wheyki7rsubstzu@d qdmrehBQeyl dnsubsBrtwsd qOinpxaAtiri-3-yh Jehubsiivtdd guindsaliR?2-glnd- Rs ar e

2 aRase ot AR R N B Aoy e P e OB 2t al ky'
é‘_nogryl%hitﬁ&g&rﬁhaﬂflmtﬁyﬁ 6LsOY Gt @ QuinSAnCRYD AHADsOfutdd iSod MIHEII-5 90 gaherein ¢

substituted isoquinolin-3-yl, 7-substituted isoquinolin-3-yl, 4-substituted oxazol-2-yl, 4,5-

disubstituted-oxazol-2-yl, 4-substituted-thiazol-2-yl, 4,5-disubstituted-thiazol-2-yl, 5-substituted
-imidazol-2-yl, 3,5-disubstituted-imidazol-2-y1, 1-substituted-pyrazol-3-yl, 3-substituted-
pyrazol-5-yl, 3-substituted pyridin-2-yl, 5-substituted pyridin-2-yl, 6-substituted pyridin-2-yl or
3,5-disubstituted pyridin-2-yi, 3-substituted pyfazin-?.—yl, 5-substituted pyrazin-2-yl, 6-
substituted pyrazin-2-yl, 3,5 disubstituted-pyrazin-2-yl, 5-substituted pyrimidin-2-yl, 6-
substituted-pyrimidin-2-yl, 6-substituted-pyridazin-3-yl, 4,6-disubstituted-pyridazin-3-yl,
unsubstituted-benzothiazol-2-yl, 5-substituted-benzothiazol-2-yl, unsubstituted-benzoxazol-2-yl,
5-substituted-benzoxazol-2-y1, unsubstituted benzimidazol-2-yl, 5-substituted-benzimidazol-2-yl,
3-substituted-benzoﬁlran-S-yl or 3,7-disubstituted-benzofuran-6-yl.
Another aspect of this invention is a compound of formula I as described by formula (1a)

below:
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or 3; Bis -C(O-; Eis a chemcal bond; R7 and.R8 are hydrogen or alkyl; Z
is tetrazolyl or - CO2R21; and R2E is hydrogen or | owes Naldiber 2809t her
aspect wodﬁogi‘w% invention is a conmpound of the invention wherein c = 4;

=0 B an Bfe a chemical bond: R7 and R$ are hydrogen Hr/&01E3 7 o
tetrazolyl or -C02R21; and R21 igghydrogen or | ower al kyl. Another aspect
of this invention is a conpound of "the invention wherein c =0, 1 or 2; d =
1, 2 or 3; Bis -S or NR19, E are a chemcal bond; R . R6, R7 and R8 are
hydrogen; Z is tetrazolyl or -CO2R21; and R71 is hydrogen or |ower alkyl.
Anot her aspect of this invention is a conpound of the invention wherein R6
and R8 are - (CH2)g-X; qis 0, 1 or 2; and
aral kyl or |ower alkyl._ Anothes aspegi of I's~i nvention is a conpound of
t he invention wherei Mmast]’one pap’r inal R5 and R6 radicals

forma 5-nmenbered cydl oal ky) greup. k#of this invention is a
conmpound of the inventNQn.x erF@Zi n at geast dne pair . of gem nal R7 and R&
radi cal s taken together with the car bonR o 5’ough whi ch these radicals
are linked forma 5-nenbered cycloal kyl “grdup. "Anot her aspect of this

invention is a conpound of the invention whegrein Zis -CQ2H, -CN or a

tetrazolyl group. A preferred aspect of thig invention is a conpound of the
invention wherein '-' is an optionallyRr it ed qui nolinyl,
qui noxal i nyl , qui nazolinyl, isoquinolinyl, al kyl -qui nolin- 4-onyl, -

qui nazol i n-4-onyl, benzoxazolyl, benzim daz# yl, benzothi azol yl,

benzof uranyl, 28 Novenber 2003 WD 00/ 64888 2]6 PCT/ US00/ 11833

benzot hi ophenyl . indolinyl oxazolvl, thiazoll, oxadipzolyl isoxazolyl,
i mdazolyl, pyrazol-yl, thiadiazolyl, triazolyl, pyridyl pyrimdinyl,
pyr af’f‘ﬁrf/% pyridazinyl, phenyl, or napthal enyl group, wherein the

~substjtuent is a ring systemsubstituent as defined herein, nore preferably
a. s juent selected fromthe group consisting of phenyl,

subs ed- phenyl , thienyl, substituted 5 thienyl, c¥cloalk |, |ower

al kyl bt ani isgpeiideyily amvi.fuses, arxlsyeloslkenyk dyspd agfeycian Myfusec{ rifluoronet hyl

o0 SR BT Sho RRE 1 SBLER) RSRAS R SR g0 1 @
35 subatticantledloglkyh dused-hdterbary thesdtbSidldriyl e fqsadietdroaridthyterocyclyl;

a=1l;

b=0;

R, and R; are hydrogen

Ais—O-
10 Rs Rg, Rs, Ré are hydrogen;

c=0

d=0;

B and E are a chemical bond;

Zis R3;0,C-, R3;0C-, cyclo-imide, -CN, R2;0:SHNCO-, R2,0,SHN-, (R21):NCO-, R, 0- 2.4~
15 thiazolidinedionyl, or tetrazolyl;

R' and R" are ring system substituents as defined herein, more preferably, R' is hydrogen. lower
alkyl, halo, alkoxy, aryloxy or aralkyloxy; and R" is lower alkyl, hydrogen, aralkyloxy. alkoxy,

Cycloalkylalkyloxy or halo.
Another aspect of this invention is a compound of formula as described by formula (la)

20  wherein
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6- substituted quinolin-2-yl or 7 substituted qui.nolin-2-yl; an
unsubstituted qui nozalin-2-yl, 3- 10 substituted qui nggAbldmnBerioo3

6- substituted qui nozalin-2-yl or 3,6-disubstituted quinozalin-2-yl;
unsubstw® 0d/edsgjui nazol i n-2-yl, 4-substituted qui nazol i n- 2CY[USHI11833

6- substituted quinazolin-2-yl; unsubstituted isoquinolin-3-yl,
6-substituted isoquinolin-3-yl or2%-substituted isoquinolin-3-yl;
3-substit uted-quinazol i n-4-on-2-yl; N-substituted quinolin-4-on-2-yl;

2- substit ut ed- oxazol -4-yl ~or 2,5 disubstituted-oxazol 4-yl; 4-substituted
yl or 4,5-disubstituted-oxazol-2-yl; 2 15 substituted thiazol-4-yl
substituted thiazol-4-yl; 4-substituted thiazol-2-yl or 4,5-

i1yt ﬁl@éﬁé?x'd@ﬁt% ar%Lwh;v,eqﬁarwg@ltobrwagdfdseé el dkeaagi aaald- 3-yI ;
3-substituted-]1, 2, oxadi azol -5- yl; 5-substituted-imdazol-2-yl or

3, Sarilsarstydenyédusan atsbheterceyelyl, Betenobat. fusaddebtérapmnticyeloalsenyl, fgsed

2, 3-di substi -km | -5-yl; 3-substituted;:i | - 5=yl
5" UG T e 2en Peresy BeleTiyEi ik BhoEs B SAe bt 5. 1
3-syhstituted-[1 2,4]-thiadiazol-5-yl; 2-substituted-[I,3,4]- 20

t hi adi azol -5-yl; 2-substituted-[1, 3, 4] -oxadi azol -5-yl; |
-substit ut ed-fayrazol - 3-yl; 3-substituted- pyrazol-5-yl;

3-substLLg§e 2,4]-triazol-5-yl; |-substituted-[1I,2,4]-triazol-3-yl;
3-substitutedi’epyridin-2-yl, 5-substituted pyridin-2-yl, 6-substituted

pyri di n-2-yl Js 3.5-disubstituted pyridin-2- yl; 3-substituted
pyraﬁf%rz-yl, B- substit ut ed pyrazin-2-yl, 6-substituted pyrazin-2-yl or 3.5

dis bi i W &d.pyrazin-2-yl; 5-substituted pyrimdin-2-yl or
6-substituted-pyrimdin-2-yl; 6 25 substituted-pyridazin-3-yl or

4, 6-Rii, 8ot Rt R edngfné akgziydr@@epl ;. unsubstituted napthal en-2-yl, 3-

substi utqd napt hal en- 2-yl, 4-substituted napthal en-2-yl, 6-substituted
napt 5Iéﬁ-2-y| or 7 substituted napthal en-2-yl; 2-substituted phenyl.
4-supspi tut ed phenyl or 2,4-disubstituted phenyl; unsubstituted
-benzothiazol-z-yl or 5-substituted-benzothiazol-2-yl; unsubstituted
benzdxdézol - 2yl or 5-substituted-benzoxazol -2yl; unsubstituted

- bengi_m, dazol - 2- -substituted 30 benzi m dazol -2-yl; unsubstituted

-t h?%ﬁﬂ%%-ai‘%?g?ﬁé’ﬁ s‘{“?‘[’ uted -thiophen-2yl, 6-substituted - thiophen-2yi or
3, 6-Hiis:d®H;t ut ed-t hi ophen-2y1; unsubstituted -benzofuran-2-vy,
3-substituted 28 Novenber 2003 WO 00/ 64888 PCT/ US ﬁl 3 ﬁ?

benzB} andaR” areying sysembstistiieats-asaisfisedipeginp mpre preferably, R is hydrogen, lower

3. 6-di substitut ed- benzofuran-2-yl; 3-,supstityted-benzofuran-6-yl or

3, 7- dikylubalpi alkewn apdesn e ARSI andRe e I SO e s & 1 ng
system. substituent, as defined herein, nore preferably a substituent
seleﬁf%ﬂﬁkﬁ@%? XﬁEEﬁE&up~-consisting‘of”bﬁéhy],-substltuted-phenyr, TR enyl™,”
subst i t uhethet ApBEYS thigNEVRRbkYE a chRpeiindd fkishmulaliraa deseeiledbk fdrmuta {{&)r o,
chloro, al koxy, aralkyloxy, trifluoronethyl and trifluoronethyloxy. Another
nmor ewberirer red aspect of this invention is a compound of the invention

whereip~a =0, Ais -0- or -NR13-; R13 is hydrogen or alkyl; R3 and R4 are
bot h endent |y hydrogen; b
is independently ary!, fused arylcycloalkenyl, fused arylcycloalkyl, fused

arylheterocyclenyl, fused arylheterocyclyl. heteroaryl, fused heteroarylcycloalkenyl, fused
heteroarylcycloalkyl, fused heteroarylheterocyclenyl, or fused heteroarylheterocyclyl;

a=1;
Ris
Als Rie :

g=2,3,40r5;
Ri, Rz, R3, Ry Rys and Ry¢ are hydrogen;
b=0orl;
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. pyra

= 1; and Arl is 3-substituted quinolin-2-yl, 4-substituted quinolin-2-yl,

6- substi tuted quinolin 2- yl, 7 substituted quinolin- ggykwemg§qgﬁgltuted

qui noxal i 3-subst i t ut ed qui noxal i n-2-yl, 6- substituted

qui noxal"f‘%”‘ﬁs‘%ﬁs 3, 6-di substituted qui noxalin-2-yi, unsuBSTTYSOP/&LE33

qui nazolin-2-yl, 4- substituted qui nazolin-2-yl, 6-substituted

quinazolin-2-y|, unsubsti tuted isoﬁhinolin-3-y|, 6- substituted

i soqui nolin-3-yl, 7-substituted isoquinolin-3-yl, 4-substituted

oxazol -.2-yl, 4,5- disubstituted-oxazol-2-yl, 4-substituted-thiazol-2-yl,

4, 5-47 ubst | tut ed-t hi azol - 2-yi, 5-substituted -im dazol-2-yl.

3, 5-glegubsti tut ed-i m dazol -2-vl, |-substituted-pyrazol-3-yl, 3-substituted-

pyrazol -5-yl, 3-substituted pyridin-2-yl, 5-substituted pyridin-2-yl,

6- suBond fiared chymicdl belyl or 3, 5-disubstituted pyridin-2-yl,

3- sqgstkgy d pyrazin-2-yl, 5-substituted pyrazin-2-yl, 6- substituted
§$ , 5 di subs. tltuted-pyrazin-z-yl, 5-substituted

yri ? é%hzﬂg,vsgq§g§;5%9p pyri m din-2-yl,

-su stl pyridazin- 4, 6- di subst i t ut ed- pyridazin-3-yl,
unsubst AhotheeladpenzFithis Qﬁ\ﬂtlntxgn ¥4 a chmpdialolf Forirtk Remeakibed s Iforanﬂd {Ia)

unsubsti t ut ed- benzoxazol - 2-yl, 5-substituted-benzoxazol -2-yl
unsqu@fﬁtIUt ed benzi m dazol - 2- yI. 5-subst i t ut ed- benzi ni dazol - 2- yl,
3-sub ut ed- benzof i uan-6-yl or 3, 7-disubstituted-benzofuran-6-yl. Another

aspefgt of this invention is a conpound of fornula | as described by fornula
(la) ["'rT4d)c-wr, *rrT ovT FTY ,Tirr r, "1CQ 28 Novenber 2003 WO

00/ 6488828 ﬁdewndemisnaxl?mfﬁsiﬂmylzcmaakémifnmepmmmamyl,afu;dd f used

I | k f d I I k f d
1 RS er L, RO h s e HRFY Py ErS Ry RloR g Bt 5
et eﬁ&éfoﬁhﬂh’ﬁl@ﬂﬁ)/fusfé Hael%amhﬁéﬁ@w{émt&rf@éem@fbwh&émémﬁd

het er oar yl’het er ocyc and R2 are hydrogen is -0-; 10
R5, ®6,1;R7, R8 are hydrogen c = 0; d=0;

Rys
0 I‘|\ 'a)

Alis Ris
g=2,3,40r5;
R1, Rz, R3, Ry Rys and R are hydrogen;
15 Rsand Rs are independently hydrogen;
b=0orl;
c=0;
d=1;
B and E are a chemical bond,;
" 20 Zis-CO;H;

R' and R" are ring system substituents as defined herein, more preferably, R' is hydrogen, lower

alkyl, halo, alkoxy, aryloxy or aralkyloxy; and R" is lower alkyl, alkoxy, aralkoxy,
cycloalkylatkoxy or halo.

Another aspect of this invention is a compound of formula I as described by formula (Ia)

25 wherein
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B and E are a chem cal bond; Z is R2102C-, R210C-, cyclo-imde, -CN,

R210 SHNCO-, R2EO2SHN-, (R21)2NCO R210- 2,4- 15 thi sgebishpadiopgy! ., or
tetrazolyl; R and R' are ring system substituents as defined herel n, nore
pr ef er apfoI0/6Agss; g hydrogen, |ower alkyl, halo, alkoxy, BFYPsIIE3

aral kyl oxy; and R' is |lower al kyl, hydrogen, aralkyl oxy, al koxy,

cycl oal kyl al kyl oxy or hal o. AnothBr aspect of this invention is a conpound
of formula | as described by fornmula (l1a) 20 wherein STTR CTTTTTTr CT=TT
fPTTT_E_9(,S 28 Novenber 2003 WD 00/ 64888 29 PCTI USO0/ 11833 is

i ndependsntly aryl. fused arvicycl oal kenyl. fused aryl cycl oal kyl, fused
aryl\heterfocycl enyl, fused arwyl het erocycl yl, heteroaryl, fused

het erQary| |yt %r I I

het er oar yl %g:%d ?gid;gpyéﬁw M {ll ?Iofg%égla&g%@%aé%{lﬁlﬁed =1, R5

- 0 (afylhejemcydeﬂﬂlSﬁged:atZr,lheﬂ:rélcyolysk, heRloarﬁqusRBhetRoaﬂl@fcmaﬂceﬁjﬁB fased hydr ogen;

r| n résmglﬁvg‘ %M,E%%H?@E&g%rrﬁéﬁ?rﬁg@pw?ar?useﬁbﬁtéma%#%?%vgﬁ an.dsR' e

hydraq.gpn | ower al kyl, halo, al koxy, aryloxy or aral kyloxy; and R' is
| oner al kyl, al koxy, aral koxy, cycloal kyl al koxy or hal o. Another aspect of
this inventionmsi s a conpound of fornula | as described by fornmula (1a)

g

wher ei n_o O—

Ais Rie
g=2,3,40r5; ,
R, Rz, R3, Ry Rs and Ry¢ are independently hydrogen:

R7and Rg are hydrogen

b=0orl;

c=0;

d=1;

B and E are a chemical bond;

Z1s -CO,H;

R' is hydrogen; and R" is lower alkyl.

Another aspect of this invention is a compound of formula [ as described by formula (la)

wherein:

a=0-2;

b=0-1;

A 15 -0- or -NRy3-;
'Ri, Ra, R; and Ry are independently hydrogen;

Ri; is hvdrogen, R2;0C-, or alkyl;

c=0;

d=0;

B and E are a chemical bond;

Zis -COH;

R'and R" are ring system substituents as defined heretn, more preferably, R’ is lower alkyl,

halo, alkoxy, aryloxy or aralkyl; and R" is lower alkyl or halo.

QITRCTITIITE QUTLT MITT T 74



i s independently aryl, fused arylcycl oal kenyl, f.used arylcycl oal kyl, fused
-aryt het erocycl enyl, fused aryl heterocyclyl, heteroarybg Nowsaber 2003

het er o | cycl oal kenyl , fused heteroarylcycloal kyl, fused
het er oa éﬂsé?ocycl enyl, or fused heteroaryl heterocycl yIP,CTQI—SW,’lsr}&S Ais
-OR16 g = 2, 3,4 or 5; Rl, R2, R 4, R15 and R16 are hydrogen; b=0or1;

28 Novenber 2003 30 WO 00/64888 PE€T/USOCO'| 1833 C.= 0; dO; B and E are a

- chemical bond; Zis -CO2H, .5 R is hydrogen; and R' is |ower alkyl. Another

aspect of ,this invention is.a._cQ nd. of f [ by formul a
oy whefumha R sl s SRIBRORT: Eloh B G Sl aS fheftiasy
aryl exgludadikwherdiised aryl heterocycl enyl, fused aryl heterocyclyl,
heteroaryl, fused heteroaryl cycl oal kenyl, fused 10 heteroarylcycl oal kyl,
f use@=hke¢etoar yl het erocycl enyl . or fused heteroaryl heterocyclyl; a= 1; ~15
Aisﬁ-g b.,e R15 O ,
18 -0%

5 b=0,

Ry, Ré. R-,v and Rg are independently hydrogen;

c=0;

d=1;

B and E are 2 chemical bond;
10 R'is hydrogen, halo or benzyloxy;

~ R" is lower alkyl, preferably methyl;

'Z is -COsH.

A more preferred aspect of this invention is a compound of formula [ as described by
15 formula (Ia) wherein:
a=]or2;
Ais-O-;
b=0; _
Ri, R2. Ry and Rg are independently hydrogen:
20 ¢=0;
' d=1;
B and E are a chemical bond;
R' is hydrogen, halo or benzyloxy;
R" is lower alkyl, preferably methyl;
25 Z is-CO,H.

A more preferred aspect of this invention is a compound of formula I as described by
formula (Ia) wherein: |
a=1 of 2;
30 Ais-O-
- b=0
Ri. R2, Ry, Ry are independently hydrogen:
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0=2,3,40r5; R, R2, R3, RA. RES and R16 are hydrogen; 15 R7 and Rg are

i ndependent|y hydrogen; b=0 or 1; c=0; d=1; B and &g fbGedb&IeaECcal bond;
20 Zis -CO2H, R and R' are ring system substituents as defined herein,
nore pWIe¥eBiBy, R is hydrogen, |ower alkyl, halo, al kBXYUS&N$3dxy or
aral kyl oxy; and R' is |lower alkyl, alkoxy, aral koxy, cycloal kyl al koxy or
hal o. Anot her aspect of this invédtion is a conpound of formula | as
described by fornmula (la) . 25 wherein cvrracrrr+rrre crrrr"-r nrrr r. %%
28 Novenber 2003 WD 00/ 64888 PCTI USOQ' 11833 31 is independently aryl, fused
aryd €fcl oal kenyl . fused aryl cycl oal kyl, fused aryl heterocycl enyl, fused
ary. heba_,r ocyclyl, heteroaryl, fused heteroaryl cycl oal kenyl, fused

het t’soaryl cycl oal kyl, fused heteroaryl heterocycl enyl, or fused
hetgeqaryl heterocyclyl; a= 1; RI5 Ais -00 Rl6 g =2, 3, 4or 5 R, R2
R3, R Rl15 and R16 are independently hydrogen: R7 and R8 are hydrogen b=0
or BandEage achpmicaliposdd E are a chemical bond; Z is -CO2H;

R’ is halo;
R" is lower alkyl, preferably methyl;
Z is -COzH.

A more preferred aspect of this invention is a compound of formula I as described by

formula (Ia) wherein: E

a=1,
R, and R, are hydrogen
Ais -O-;

B and E are a chemical bond; i

R' is hydrogen, aralkoxy, or haib;

R" is lower alkyl, preferably methyl;
Zis -CO,H.

A more preferred aspect of this invention is a compound of formula I as described by

formula (Ia) wherein:

B and E are a chemical bond;
R' is hydrogen;

R" is lower alkyl;

Z 15 -CO;H.

ST CTPTOTITT OYTT YT /MTTIT T 44\



R is hydrogen; and R' is |ower al kyI Anot her aspect of this invention is
a corrpound of formula I as described by fornula (la) 28R@y&hBer Bg3 0-2- b
0-1; is -0- or -NR13-; Rl, R2, R3 and R4 are independently hydrogen; R13
is hydr oﬁ'QrP%P@QOC- or alkyl; cO; d=0; B and E are a chenusmiigsnd; Z
is -CO2H, R and R' are ring systemsubstituents as defined herein, nore
preferably, R is lower alkyl, habb, alkoxy, aryloxy or aralkyl; and R' is
| ower al kyl or halo. CTTnCITTTTT' X' CSlrrr /T}TTT r74"' % 28 Novenber 2003 WO
00/ 64888 32 PCT/USOO 11.833 A nore preferred aspect of this invention is a
compound. of fornmula |I as described by formula (la) wherein a=lor2; Ais
-0-; 5 b=@; 1, B and
E are a che[r?lgg:ealraggﬁg agﬁi%t Bﬁh?srlﬂ\’é g%ﬁgﬁ@&ﬂ%%ndw enz agxdfescribﬁﬁl’éys | ower
al kyformpiaeflerwhirginnet hyl ;  Z |s -cozH A nore pref erred aspect of this

is a corrpound of formula | as described by 15 formula (1a)

is aryl or heteroaryl;

10 B and E are a chemical bond;
R’ is hydrogen; |
R" is lower alkyl;
Zis-COzH.

15 A more preferred aspect of this invention is a compound of formula I as described by

formula (Ia) wherein:

@ 1s optionally substituted azaheteroaryl;

20 b=0;

B and E are a chemical bond;
R' is hydrogen;

25 R"is lower alkyl;
Z is CO,H.

A more preferred aspect of this invention is a compound of formula I as described by

- formuia (Ia) wherein:

VP e, e et S e b i e —



a= 1l or 2, Ais -0-; b =0; R, R2, R7 and Rs are independently hydrogen,
20 c 0; d= 1, B and E are a chem cal bond; R is hydrogrBvehsdro008
benzyl ?‘(ﬁ%ﬁ R is |lower alkyl, preferably methyl; 25 Z pspySidaiisssA nore
pref er %@B@ct of this invention is a conpound of formula I as described
by fornula (la) wherein: a =-1 of_2; 30 Ais -0-; b=0; Rl, R2, R7, R8
are i ndependently hydrogen; ormorf¥Trrrr VITIL' T /T7TTE t° ' 741 WD 00/ 64888
CO0: Bis -0-; d=1; B and E are a chemical bond; R is halo; R' is |ower
al kyl ——preferably nethyl; Z is -CO2H 28 Novenber 2003 PCT/USOCQO 11833 A
nor¢g prekerred aspect of this invention is a conpound of formula | as
by formula (la) wherein: a= 1; R and R2 are hydrogen  Ais -0-;
is optionally substituted quinolinyl, or a 5-membered heteroaryl group wherein the

heteroaryl group is substituted by optionally substituted phenyl or optionaily substituted

cyclohexyl;

B and E are a chemical bond;
R’ is hydrogen;

R" is lower alkyl;

Zis COH.

A preferred compound according to the invention is selected from the group consisting of

=~
N l I
o ) /©/o d
~
N
WEN NN ,
2
% ] X
N o o ! P Nee - o N
, m/\/\/ N o i
N N
NN N x
H]
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‘e |
~ ék/\ O p
o N
/,N-‘N
0 N\ C= o]
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c =0; dO0; Band E are a chem cal bond; R is-hydrogen, aral koxy, or
hale; R' is |ower alkyl, preferably nethyl; Z is -CQR#INoterribsreeopsef erred

aspect gl doliasigi Nvention is a conpound of fornula | as desc

formul a Iakh%er ein: a=1; Ais -0-; b0; C=0; %r’yﬁgwﬁsgie a
chem cal bond; R is hydrogen; F{6|s | ower al kyl ; Z is - OC2H. (~TTTf
[~TTTTTTT! ~TTT~C-T" IT)TTT D 1l .%" 28 Novenber 2003 WD 00/ 64888 34

PCT/ USBan 1833 A nore preferred aspect of this invention is a conmpound of
formula | as described by formula (la) wherein: is aryl or heteroaryl; 5

a= 1/““A |s - do; 10 B and E are a | bond; R is
hydro @ower aI kyI x,
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Zis -CO2H. 15 A nore preferred aspect of this invention is a conmpound of
formula | as described by fornula (la) wherein: is opgiNewanb¥r soeRstituted
azahet efpafpkhsgea=1; A s-O; 20 bO; c¢=0; dO0; B and E j cal

bond; R ig%%¥grogen; 25 R is lower alkyl; Zis CO2H. ﬁﬁg?%nggtferred
aspect of this inventionis a co und of forrmula | as described by

formula (la) wherein: WO 00/ 64888 '35 28 Novenber 2003 PCT/USQOQ 11833 is
optionally substituted quinholinyl, or a 5-nmenbered heteroaryl group wherein

the heteroaryl group is.suhstituted by optionally sulstifuted phenyl or
optionally substitute i\t hexyl; a=1; Ais -O-;|\bi;i c =0, d=0; B
and E are a chearcd : i's hydrogen;s ower~zt kyl ;  Z is COZH.

und according\&gﬁthe i nven is selected fromthe group
o]

N-— = 0
N/, N l S N
- [o] Q o N
L D/\/Y \N
i N--.N,’

NN N’N .
Y k]
o] l 2
Jk/\/o
a =
/\0 N
N
3] c ,N
g W
¢l N N—N

‘ ! = N
~ 1
0 =
N . . o N
N
N = N
N N
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NNN\VNNI OCTMCTTTTTTF ¢ rirT mlIl T 761 WO 00164888 36 NI 5 28

Novenber 2003 PCT/US00/11833 /N-NiN M N N CTTR oggmé;ﬁbggo& T T
(17TTT 1 7(1 WO 00/ 64888 7 28 November 2003 PCT/US00/ 11833 7 v N, N V

v | N YKPAGH4Bss v v N' | PCTfUSﬂO/11833

N
NN )
7
o
Q
o BN
/ |
= ) =
e "
» o
N HO
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'XO CCYTTIC ry ryT'ry CTTT'CT /nirr L 94\ 28 Novenber 2003 WO 00/ 64888 HO
PCT/USOCO/ 11833 | 5 /NN Nr 0 7 CTTPCTTTTTTr G 9 rT b8blembdGod0O

00/ 6488838kt N N O | HO STTRSTTTTrrT CTTr' FT rTTT. T: verber
2003 PCT/ uso@?I 11833 WO 00/ 64888 40 HO S OH HO OH 28 Nover%17 51’“3’(2583:3&\]0

39
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PCT/ USOO' 11833 e WD 00/ 64888 41 N | | 28 November 2003 PCT/US00/ 11833 5 |
| oo HO v SUBSTI TUTE SHEET (RULE 26) 28 Novenber 2003 WON3O4EASSH042 Jo HO
N NN Ny NN PCT/US00/11833 ) 75) 7 HO7 0 OH)

WO 00/64888 PCT/US00/11833
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CTTIICTTTTTL CTIt' I' T fDTTT 1' 141 28 Novenber 2003 WD 00/ 64888 43 ci
PCT/USOQ/ 11 833 OH OHf HO O NH | CH3 0 OH 28 Novenbes NQRSHbdMD00G/ 64888 44
OH OH , WOH)IR@S§8US00/ 11833 , CH3 H3C, N nTTT~nTt +T+T r. T~r +pOYWUB00/#B35ri TYT r
'T Q 28 Novenber 2003 WO 00/ 64888 PCTI US00/ 11833 45 OH pCH3 |

41

' o =
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= N

Nas
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OH H3C.N v WD 00/ 64888 46 28 Novenber 2003 PCTF/ US00/ 11833 SUBSTI TUTE
SHEET (RUTL, E 26) 28 Novenber 2003 WD 00/ 64888 47 OH 28 floG@nkd 4d0® HO-\ N 0

(C)}q/ Nvoldilsastd? PCTI USCO' 11833 | 28 November 2003 WO 00/96_?,%%004}1%@0 O 1 O
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'"OHON- 1111, PCT/US00/11833 0 O OO.CH; O-, 1 OH,; and A

preferred conpound according to the invention is sel eggﬂg\,&ﬁgépztd@g group
consisting of QITRCTTTTTTF cUr. T (RTTT.1 26) O X O N HO HN-""~O N HO
O,/ WOUESAD 00/ 64388 49 HO OH , OH 28 Novenber 2003 PEFFUSAER11833 |

WO 00/ 64888 50 O OH ): 8

e ——————— e e e AR W



Y O ~, OH 28 Novenmber 2003 PCT/US00/11833 CIT on Y-I ttTr T VIT177 -r
rr-YIT E- ' 94% 28 Novenber 2003 WO 00/ 64888 51 PCT/ USg¥Nbi&d8er@dodH ; and 0
HO 0 A %referred conmpound, selective for PPAR-, is chosen fromthe group
consi st MH90/64388 OH OH O WD 00/ 64888 52 OH > 0 OH > HO 0 PEF/USSVE#BEr 2003
PCT/ USO0O/1 1833 5 A preferred conRgund, selective for PPARa, is chosen from
the group consisting:
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SUBSTI TUTE SHEET (RULE 26) 28 Novenber 2003 - WO .00/ 64888 PCT/ US00/ 11833 53
' 1 Ovv 'OH; and off N A preferred conpound havi ng28ReRshbazboBPARL
actiV|L% S selected fromthe group consisting: OH and A preferred conpound
havi ng BAEnd PPARG activity is selected fromthe gr EMHBSt i ng: OH
;and This |nvent|on al so enconpasges all conbinations of preferred aspects
of the invention described herein.” Conpounds useful according to this
i nvention can be prepared by the nethods disclosed herein as well as the
specific exanples and in the follow_mg references which are incorporated
herein by reference: Galemo, Rob., Jr et. al, J. Med. Chem (1990).
33(10), 2828-41; Youssefyeh, Raynont&D:rget al, g. Med. Chem (1990),
33(4 +§6- 94; Joussefyeh, Raynond et el nat i onal patent
pubI . LMD 8705510; Astl es, @ harT eftet. al., International
pat ent” pyb RHno. WD 9513262; Jay®s t al, International patent
applicati~- the nane of Aventis Pharmeuticals Products Inc, Attorney
d on My 28'" 2000;fand Jayossi et al, US

p cation titled 64888 54 28 hbvenber 2003
PCT/USCCYI1833 Theapcut|~ ses o’ Tri-Aryl*Acid Ogrilvatives” in the nane
of ' Jayossi et al.. Attorney FRT NQ A3536A- US. fiTed;on May 28111 2000,
i ncor por ated herei n their entlrety Conpounds usef ul according to this

ared in seg 1, as is comon to a lona chain

nmol ecul g conveni ent nt hesi ze these nol ecul es by enpl oyi ng
condens§ eactions at the AYand9B sites ofgthe nol ecul e. Conpounds
of Fornmu e . 3 C%Eaptatlon of known

met hods, [ described in



the literature. For exanple, the synthetic methodol ogy described in the
foll ow ng publications, the contents of which are ing@ngosmb&dongr ei n by
referen ¥‘ enpl oyed: "Devel opnent of a novel seriescriisonnisss
(2-qui nol i nyl'met hoxy) phenyl - cont ai ni ng conpounds as high-aftfinity

| eukotriene receptor antagonists 40 1. Initial structure-activity
relationships.” J. Med. Chem (1990), 33(4), 1186-1194; "The devel opnent
of a novel series of (quinolin-2-ylmethoxy)phenyl-containing conpounds as
hi gh-affinity IeukotrieBe r@ggptor ant agoni st@, HStructural variation of
the acidjc ?ﬂﬁe chain to-giv ntagonists of enhanced potency." J. Med.
Chem ( 590 33(10), 28284{41; "A NoveN Series [ LyLéiZZ}

'no) 2- oxoet nyai ni ng feukptri éene Ant agoni st s:

NO

I nitiaMgfrycture- 15 Ac i Vi y Rel ationshi ps. "' J.” Med. Chem (1996).
39(19), c74d 3755; and cture-Activity Relafionspps Study of Two

Seri eukqtri ene B4 At agohi st\s: Novel | ndoDyl w pht hyl  Conpounds
Substltut-- W Fh a 2-[ Meth heget hyl ) am no] - 2- 0x08& -/I Side Chain." J.

Med. ChemV 986) ,/ 39(19), 3756- 68. Additional nethodol ogi es which can be
used to synthesize construct compounds of this invention 20 are described
bel oy Thea,coupling of ‘&r dPY1 - hal i de with at al kyne using a Pd(O

t he kash|r; coupling) ¢ Ta\vari ant t her eof \ be used to
assenblle m ec es \as d F A me,/100. i-8~_réduct/ on using nild
hydr o 2! |o C ndftlon- pr exanple with a cgtal yst poi som such as
he-Cis olefin. Isoneriz n of the olefin can be
shed.df desired, \to - fro¥% de the trans

| ef i i ther of these
ol ef i ngy can(be gﬁ as inP i ayes for further ray on. They 25 al so
are conpotn i ch, :thenmsel ves, can act as PPAR nodul ators. : Reducti on of

the olefin can be acconpli y hydrogenati o, f @Hexanple H,, Pd/C.
SUBSTT/7 15 SHF.r T M W\E 00/64888 28 Nove er 003 IUS(c)0111833
bo Y{Br ] H- @B@m (CRl
- t| hydr ation ie.

15 Sc (CR R2)a- A-(
3 O
O\/Q ° \ /’;}-F ; \ /

) & AR e
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(CR R2)a-A- (CR3R4) b--{Ar | -(CR5R5)c-B-(CR7R8)-d-Z Hydrogenation ie. H2,

Pd/Cr (CR R2)a-A (CR3R4)b Ar Il (CH2)? (CRSR8)c- B—(CJE@RB%:}n[Zerﬁnggxarrpl e of
an anal og which can be prepared by using this chemistry is
A nodi fY@8¥848%8 of this chenmistry is shown in Scheme 101 %gpiﬁﬁwﬁﬁﬁhllng of
the aryl halide and term nal alk¥ne provi des an internmedi ate which can be
subsequent|ly reduced as above and’t hen coupled wth an internedi ate having
a leaving group L as described in earlier sections- Alternatively, each
al kyne or al kene internediate can be coupled with a fragnment which
contains :%leging group L to provide the cor(eslondlng aIkynyI and
al kenyl anal o (brlT\ TIITTRH CTSLT: T ! DITT 83 - Ar
IE—[Br il o+ Q = )C-B-{CR7R8)d-Z A A—(CSBR4 b (0P I, am ne base
. b Ar (G&%MD&(GW%SHZ -l _ Y& (CR3R4) b

A- ( QR )b|YYAr H (CRR)a-A (CRS3 (CRSR6)C B- (CR7R6) d-Z Ar

RPN GA- (CR R4)b_ Ar II-(CH2)«- S r c-B-(CR7R8) d-Z An. exanple of an
anal og which can be prepared by using this chem stry is shown: OH
Addi ti onal chem stry which can be enployed is shown in Schenme 102.
Het er oaromati c Sy

;ns ~which Kave an acidic Qi, bond can be_depr ot onat ed
wth a base suc i gnard reagen q d Sthe réesulting anion
an electroph such as e e carboxylic

can be react edOwi t

aci d 7
5™\ \\l ;21:[::I/
l
/\r
é

<\/ /-<>

HO~
o
N ‘ HO™Y
o _
o S N\ / oxﬂ\,/\\/o \_/
N Q ~ ,N\r) HO™\

—— -




derivative, epoxide, etc. as shown. 28 Novenber -2003 PCT/ US00111833 56
Scheme 101 Ar 1--(CR R2)a-A-(CR3R4)bl - Ar 11 (CRSRDS) 28 Ro(éiididodsZ Parti al
hydr og t H2, Pd/C, Quinoline Ar Il - (CRSR6)c- Z Ar

1- (CR, %@doﬁgﬁydr ogenation ie. H2. Pd/Cr Ar |I-(CH2)2 %c(r/gg—(wﬁ)s?s
(CR5R6) c- B- (CR7R8) d- Z SUBSTI TUTE SHEET (RULE 26) WO 00/ 64888 28 Novenber
2003 PCTI US00/ 11833 57 Schenme 102 T BuLi Uw Q =S, 0. Nalkyl, N Boc,
N-S02-Ar T=C,NBuLi 0O Htk CI1O-T io,NJ~,C aCO HCO O

—

N\ /
O
o = —_—
HO N HO
C’Lf o LT "
NG .
\ O
I/\/\O / 4N/\\/\/O T
N. _NH HO !
“Y \“/ o) AN Ho ©
S [ |
e
Ci
& e
N \
[/\\/O . O/WO\/\
N._NH O N O
ce & =
g 1 1 J§
07 OH, TN o~ "OH
0 ~~"0 \__/ o
TN HO o) N
S . | = = | HO O
T

Y
SOARE
S 0

A preferred compound according to the invention is selected from the group consisting of
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Q@ S, 0. Nalkyl, NBoc, NS02-Ar /0" N Ql C N.C.QA further elaboratlon
of this chemstry is shown in scheme 103. wherein a heg Rloeaheeredgog ring is
depr ot t th a base such as BuLi and the anion is c th an

al dehy&gg[ﬁﬁéw?esul ting alcohol can be deoxygenated usi ﬁgp@g Z‘qf]ﬂons such
as Barton's tin hydride nediated I’%dUCtI on of a thiono carbamate or
zanthate or by using conditions for the reduction of benzylic al cohols such
as Et3SiH, TFA. A represenative exanple of the condensation product is
shown. Schene 103 (CR, R2)a-A-(C RR4) b V (CRtR2)a- A-(CR3R4) b-1Ar | U BulLi
O H(CRSR6)c-B-(CR7R,)d-Z Y OH.. (CRIR2)a- A- (CR3R4) b--- Ar 11

(CRSR6) c- B- (CR, Rdd- Z [ Reducti o H (CRLIR2) a- A- (CR3R4) b- (Ar | 9-

- - (CRSRO)G5 B- (CR7Rag d-Z An exa & condensati on product which can be
prepa Pale ﬁhem stry own k. Q WO 00/ 64888 28 Novenber 2003
PCT/USOO/ 58 1 n%Anot her ewbedizhent of this invention Ar | or Ar | | is
defined as ajbenzofuran. This typelgb ring systemcan be assenbled in
various ways Using literature nethofls (for exanples, see Friedlichsen, W
in Conprehlan§Wé@te/t erocyclic ommrf@ Vol 2. Katritzky, A R ; Rees,
C. W; Scriven Eds.

¥

Homom (I;[VO \/Lr}\/o\/\jkm;
@(LON\#L

———— - ATTE TS AN




El sevier Science 1996). A particularly suitable nmethod with regard to this

i nvention involves formation of 5 a 2-nmet hoxycarbonyl 28 Masémbartzeds
benzofuwo a brono substituted-ortho-hydroxy benzal oster,

R T. Robeélét’r‘{sa%@n A.; Bushra, A ; JChem Soc., 1948, 2254;1’%?5(6@ /Ilha?(gsr ated in
scheme 104. Ri ng closure is carr ted out in t he presence of base such as
sodi um net hoxi de in nethanol or |ithium hexanethyidisilazide in a solvent
such as THF, DVE, DVPU or ‘a mixture thereof, generally at a tenperature
between -78 C and refl ux Th@a(esultl ng 2- et k@pxyc@}qbonyl benzofuran can

t hen be further 10 derlv as |Ilustrated A schene or as
descri b where in thi ex&erl ment sectio t(Dro a variety of
appositely substltuted \Sc ene 10471, C” /NNaH / DVPU Ar |

!/ P

- (CRIR — 2 Rc (- %j .1 2a
OH 1. H2 3)3RhCI 1 H2 PPTS/ rrethanol O ( -,)a (CRL Rz), I O
Br CHz 5 IgArt}(CRl o\/@
A/ .\ / | =
0 Oy _OH
O+ 0OH
oA
N, oD -
N . = N _ ﬁ

Os_OH Os-CH
Os_-OH = <:>
O\/\/< 5/0\—@ i 1 O— F
o)

o on O OH O -OH
O\/\/Q < | O\/<—’> O\/\/<
- Lo Lo
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Li BH4 CHO OVEM O CO2Me "A~rlf(C R~ R )a --COzMe I | "rCH2Q(CR7R8)r-E-Z In
one particul ar enbodi nent of this invention, Ar | or MNbvembé}ea‘ooeed as a
heteroc aég uch as 15 pyridine, pyrinmdine and pyridazine. nci pl e,
appropri q/‘i}sﬁsunctl onalized ring systens of this kind CHE™ @—$ Pﬂ TTTr'rr
CXTV T (Plr T.F 761 28 Novenber 2003 WO 00/64888 PCT/ US00/ 11833 59 can be
prepared by functional ization of Specific precursors followed by ring
synthesis or by derivatization of a preforned ring system There are
nuner ous appr oach to the synthesis and functional i zation of the
af orenenti oned he¢terpcyclic franeworks in the chem cal [literature (for
exanpl es, see a@\r\mw OH Rees, C.W,; EdoH
Corrprehen3| ve Ieterocyclic Chemstry 11, Vol 6. NEl s8vi e Sci ence
i ences therein). Qpartlcul protocol wit@® regard to
nvention involves Mtsuno her|| fication of hydroxyl
at&d-het erocycl es such as outline ~>eheme A. Treatnment of
5-brono-pyridin-2-one (1, G J ='CH), 5-brono-pyrimdin-2-one (2, G=N, J
= CH) or 6- brono-pyrazin-3-one (3, G=CH J =N wth an al cohol under
M t sunobu' s condi tiygnsSyprovi des thg correspondi ng brono-substituted

het erocyclic et heMpr ocedures se€ ™M tsunobu. 0.g
Synthe3|s 19810) HW8)r E-Z (6 NG TJ.NY--0O
O ' OH

. O N . and
) _ H
\ /
O
A~/
O

A preferred compound, selective for PPARy, is chosen from the group consisting:

0




O 1,J=CH, G=CH 2,J=N, G=CH 3.J=CH, G=N Z- (CRBR7)-aCH |-, -1G J. -

NO(CR7TR8)rE-Z (4) -(CRLR2)aCH=CHSnBu3 / Pd(o0) 1 2. c®MR@RNCI00s H2 | ~G
J' N-O( YO PBOBSSE-Z (7) TBAF (9) R=H R = SO2CF3 | NaH 1 N-putvavsoo/1t83sf i mi de
Z-E-(CR8R7),CH=C H S n Bu3 / Pd(o) | LiCl Pd(o) DIAD / Ph3P / (CR7Ra)rE-Z
(Ph3P)3RNA 1 N2 3BUSn G JN O(CR?R8)r E-Z (5) | Bu3SnCH=CHSnBu3 | Pd(o) C

5 A preferred compound, selective for PPARg, is chosen from the group consisting:

SUBSTITUTE SHEET (RULE 26)




R e—

It J. N'" v \"{CR7Re)rE-Z (10) 28 Novenber 2003 . WD 00/ 64888 PCT/ US00/ 11833
60 These heterocyclic brom des can be further functi opalNoct@dbéregaznunber of
ways. F@o @%adgp! €, coupling with a vinyl stannane can b%&‘;ﬁs‘ﬁgﬁf‘s‘% under
pal | adium (0) catalysis to provide systens with an al kenyl side c%ain (5
and 6). The choice of catalyst angsreaction tenperature depends on the
substrate enployed but is nost commonly tetrakistriphenyl phosphi ne
pal | adi um bis(triphenyl phosphi ne)pal |l adium 5 chl ori de,

1, 1' - bi s(di phenyl phosphi no)ferrocenel bis-di benzyli deneacetone pal |l adi um or

1,2 bis- (di phenyl phosphi no) et hane bi s(acetonitrile)dichloropal | adi um at
a tenqﬁgggaigobetmeen and 150 T. blg sol vent s-%, ncl ude DMF, DWVPU,
HVPA, , GT:EfﬁfﬁqggmbNE. (for exarpgl §§§j¢érhn£mﬁ V. Krishnanurthy,
V.; Scott, WJ. gani ¢ Reactions, 1997, 50, < Reduction of the olefin
using, for exanple WIlkinson's catalyst in a solvent such as toluene, THE
or an alcohol at a tenperature between 10 about 20 and 80 C provides the
correspondi ng al kane (7). Heterocyclic brom des such as (1) can al so be
nmet al a fter protection @f the carbonyl functionality as a 0O-silyl

et her E:ﬁiéﬁ;i'on/ thogpmgﬁgQgpriate silyl chloride or triflate in the
presence of oSuth as triethylamne or imdazole in a solvent such as
di chl oronet hane or DMF) with an al kyl |ithiumreagent generally at |ow
tenperature (below - 50 C) Suitable sqlaments for this process include THE
or diethyl ether, either alone or as mxtures with additives 15 such as

HVPA, TAMEDQ or DABCO. Thg resulting aryl lithium species can then be

react %Wcﬂel ectrophil es such as al dehydes, al kyl hali des,
OXi r anes, "Nzt | sYorYab-unat urated carbonyls to provide heterocycles
substituted wt vari &ty of functionalized side chains. In particular, by
using DMF as the electrophile, this procedure can be used to install an

al dehyde functional group on the heterocycle (8). The al dehyde can then be
further f j i W b ) L ' o 20

ol cf i subCrTarea e dPhal prAReRhe PPARY sLIRRSs LRORL T hoaBlPdCR
Cadogan, J.l1.G O ganophosphorus Reagents in Organic Synthesis, Academc

Press 9 and references therein). The,silyl ether can be cleaved using
t et r abuty um fluoride in thrfégnpbnﬁte ure or abpeée (For
exanpl es see OB Ve d ni c Synﬁgggﬁt,mizszﬁygéne and
P.GM Wits; John W&y Psbtieati ons 1998 and referen therein). The

resul ting hydroxyl functionality can be converted to the correspendi ng 25
triflat efo) N—phenHIFtrifIinide and a base such as sodi um hydride or
sodiun1ﬁg§§E£Lh LA @éﬁde in a solvent such as THE or DMVE at or bel ow
room t enperat ur Bl Png of the resulting triflate with a vinyl (or

al kyapd ) stannane in the presence of lithiumchloride and a Pd (0)

catal yst as descri bed above

A preferred compound having PPARo and PPARS activity is selected from the group consisting:

f Y o 0 N1'}%}4 m’o >
;and .
This invention also encompasses all combinations of preferred aspects of the invention described
herein, '
Compounds useful according to this invention can be prepared by the methods disclosed herein as well as
the specific examples and in the following references which are incorporated herein by reference:
Ga]emmé, Robert A, Jret. al, J. Med. Chem. (1990). 33(10), 2828-41; Youssefyeh, Raymond D. et al,
J. Med. Chem. (1990), 33(4), 1186-94; Youssefi-eh, Raymond et. al, Intemational patent publication no.
WO 8705510; Astles, Peter Charles et. al., International patent publication no. WO 9513262; Jayossi et
al, International patent application in the name of Aventis Pharmeuticals Products Inc, Attorney Ref. No.

A3536A-WO, filed on May 28" 2000; and Javossi et al. US non-provisional patent application titled

CIF TP AT rmrerrm ST TY ™ oA s



produces the correspondi ng bi sal kenyl substituted heterocycles (10). Brono
substituted heterocycles such as (I | and 12 schene B8 tanerhbercanggert ed

i nto t MOBO6488&| ogous hydroxyl substituted system by firBtT/US@NYEBSI on to
the borate ester (13) then oxidative cleavage of the carbon boron bond

wi th an oxi dant such as aqueous hydrogen peroxide in the presence of acid
or base (such as acetic acid, sodiug,carbonate or sodi um hydroxi de) or
oxone in the presence of a base (sucﬁ as sodi um carbonate) at or above 0 C

( For- sﬁeﬁmll@m%ﬁm\t}bw\éﬁamln%w %.I%iggﬂ% dron, L Tm*%R“]Fﬁcfr’? 5117.

and Koster, R; ND Y. "Angew. §Jﬂ% Frr
cTmYS. i ﬂLdWWMflﬁ 100@%uqum\y®h¢:em 12008 chDe90/ 64888 Br ~G N Owve 11, G=CH

2 € il PP R R IS T o OF o0
- ( CﬂHfFEZC)ha’ED molgeules Thug.ORF RG)vediehtNo GYrCRRERs )tlfeseEmo |ZC1(|€]S5)/ ethploNaghonbénpdiieny |
5 T LI AbAS fhe AU %%h@ moiecu} ":Compounds of Formula [ can be prepared by the
application or adaptation of known methods, by which is meant methods used heretofore or described in
the literature. For example, the synthetic methodology described in the following publications, the
contents of which are incorporated herein by reference may be employed: “Development ﬁf a novel series
of (2-quinolinylmethoxy)phenyl-containing compounds as high-affinity leukotriene receptdr antagonists.
10 1. Initial structure-activity relationships.” " J. Med. Chem. (1990}, 33¢4), 1186-1194; “The
development of a novel series of (quinolin-2-ylmethoxy)phenyi-éontaining compounds as high-affinity
leukotriene receptor antagonists. 3. Structural variation of the acidic side chain to give antagonists of
enhanced potency.” J. Med. 'Chem. (1990), 33¢10). 2828-41; “A Novel Series of [2-
| {Methylphenethylamino)-2-oxoethyl}benzene-Containing Leukotriene B4 Antagonists: Initial Structure-
15 Activity Relationships. " J. Med. Chem. (1996), 39(19), 3748-3755; and *Structure-Activity
Relationships Study of Two Series of Leukotriene B4 Antagonists: Novel Indolyl and Naphthyl
Compounds Substituted with a 2-[Methyl(2-phenethylhamino]-2-oxoethy] Side Chain.” J Med. Chem.
(1996), 39(19), 3756-3768.
Additional methodologies which can be used to synthesize construct compounds of this invention
20  are described below. The coupling of an aryl-halide with a terminal alkyne using a Pd(0) catalyst (the
Sonikashira coupling) or a variant thereof can be used to assemble molecules as described in Scheme 100.
Partial reduction using mild hydrogenation conditions, for example with a catalyst poison such as
quinoline, can plrovide the cis olefin. Isomerization of the olefin can be accomplished, if desired, to
provide the trans olefin. Either of these olefins can be used as intermediates for further elaboration. They
25  also are compounds which, themselves, can act as PPAR modutators.

Reduction of the olefin can be accomplished by hydrogenation, for example H,, Pd/C.

SUBSTITIITE SHEET (RIJLE 26)




1 Pd(o) / LiC -(CRLIR2)a0OG N~(CR7R8)rE-Z (16) The resulting hydroxy
substituted heterocycles (14) can be further derivati 28dosemben288dy

descri beo oplegasg to gi ve ether (15) or al kenyl (16) substptTiuseh/gBse chai ns.
Certain heterocyclic bromdes or chlorides situated ortho or para to a
ring nitrogen can be readily displaced with an alcohol in the presence of
base such as sodium hydride in a solvwent such as Tol uene. DMSO THF, DWVPU
or HWA at or above roomtenperature (For exanples see Kelly, T.R et al.
J. Amer. Chem Soc., 1994, 116, 36EBFewnd0 Newkonme, G R et al. J. Og.
Chem , 1977, 42, 00). In particular,_alcoholysis of a

2, 6-di brono- pyri (Gﬁ@hqg_;\a(dﬁ)ﬁt)ﬁ gt,pi chiometric anount of al cohol
reagent provi des™he al Koky subsdti'tu -dré crrr,c-rr-r'r -r . error. r
mrr T 141% WD 00/ 64888 62 28 Novenber 2003 PCTI US00/ 11833 pyri di ne.
Subsequent reaction of this product with a further equival ent of another
al cohol provides the unsymietiFcdCRRM-EIIHRYIZubstituted heterocycl e.
Simlar procedures using 2,4-dichloro-pyrimdine or 2,6-dibrono-pyridazine
provi des the 5 correspondi ng di al koxy-substituted pyri m di nes and

pyri dazi nes. NTpl e al kox rou sitioned ortho to a nitrogen in these
het erocyclic %R&W-M%M@ﬁ%%%ﬁr&m?ng hydr oxy
substituent using aqueous hydrochloric acid nornally at or above room
tenperature (Schene D). -(q;g:h%nﬁ?m eMtiGy H Ve - (CR1IR2) aCH=CHSNnBu3 | Pd(0)
(Arl ) -(CR1L Rz)a (17) HCie. &g JeBiRl Z-E - (CRIR2)ECH - (CRiR2)a N

QO CRIR2)t-E-Z M

(CRIRZ)a-A-(CRSR“)b(CRﬁRG)CfB'(CRTRg)d-Z

Hydrogenation
ie. H,, Pd/C

(CR,Rz)a-A-(CRaRd)b(CHz)z—(CRsRB)c-B-(CRTRs)d-Z '

An example of an analog which can be prepared by using this chemistry is shown:

A modification of this chemistry is shown in Scheme 101 below. Coupling of the aryl halide and
terminal alkyne provides an intermediate which can be subsequently reduced as above and then coupled
with an intermediate having a leaving group L as described in earlier sections. Alternatively, each alkyne
or alkene intermediate can be coupled with a fragment which contains a leaving group L to provide the

corresponding alkyny! and alkenyl analogs.

CYITDOTTTYIITE CUOTTT MIT T 14



(18) 1. NaH / N-Phenyl triflinmide 2. Z-E-(CRLR2).f CH=CHSnBu3 / Pd(o0) / LiCl

(CRIR2)a (CR7R8)f-E- Z H21PdJC Il1z:z A -(CRLR2)a N ¢&£R&Rshbdr 2063(19)
STTRSTTWOT0N4s8NFFT TRTTT. 17 7!1 WD 00/ 64888 63 28 Novenhe¢T/BS®a 1833

PCT/ US00111833 For exanple, treatnent of the

2- met hoxy- 6- al kenyl -substituted pyridine (17) with hydrochloric acid
provi des the 6-al kenyl substituted p%f’ri din-2-one. This internediate, in
turn, can be further derivatized to the correspondi ng 2-al koxy (18) or
2-al kyl (19) substituted systems $&¢Bg&¥Ui ously described. A methyl,

met hyl ene or nethine group positioned ortho to a ring nitrogen in these
het erocyclic systens can A& HEIGTS\ TR BE WAL I—=halRRIhCER M7 al kyl

lithiumor LDA in a solvent such as THE ether or HWA, generally at |ow
tenperature (below 0C) and the resulting anion reacted w el ectrophil es

such as al dehydes epoxi des al kyl halides or a,b-unsaturated carbonyl

conpounds to provide a variety of functionalized side chain substituents.

1. Maler@yp2—DDQ-k20) gl L + 2, pA=—FrAlfA-CRRYd-Z

Pd(0}, Cul, amine base
- '-'\

TAFL_ .
A-{CRR )b Al l—==—(CR R Jo-B-(CR,Rd-Z P —(CRRaL

—

Partial hydrogenation

v ie. H,, Pd/C, Quinoline

Y

" A-(CRRb Ar—— (CRRYC-B-(CRR)d-Z ATl—(CR,Rya-L
Hydrogenation
ie. H,, PdiC
Y
A-{CR R Jb—————— AT Il—(CH ) (CR R Je-B-(CR,R)d-Z

Ar ‘——(CR,R,)a-A-(CRBCR,,)b—ALli——:—(CRSRG)c-B_(CR,RB)d-z
. —

Y

i

—
r l—(CH,)5—(CR4R)c-B-(CR;R)d-Z

“Arl—(CR R,)a-A{CRR )b~
A

—

An example of an analog which can be prepared by using this chemistry is shown:

N\ OMOH
| O o

/

Additional chemistry which can be employed is shown in Scheme 102. Heteroaromatic systems
which have an acidic C-H bond can be deprotonated with a base such as BuLi ora grignard reagent, and
5  the resulting anion can be reacted with an electrophile such as an aldehyde, ketone, carboxylic acid

derivative, epoxide, etc. as shown.
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CR3 R2)3CHO N (Ph3P)3RNCG ~ ~ --- Arl -(CRR)a NQU CR/IRS)re-Z rl (CRfR2)a
N QQCR7/R8)rE-Z (21) H2 For exanple (Schene E), 28 November 2003

2-al ko%-4-mathyl -pyrimdine (20) is treated with LDA at -78 C followed by
an al derY8¥%E gi ve t he correspondi ng hydroxy adduct. SUHSHHSAOAIS33
dehydration with trifluoroacetic acid in a solvent such as dichl oronet hane
fol |l owed by hydrogenation of the regglting ol efin provides the

4- al kyl - 2- al koxy-pyri nmidine (21). AS illustrated above, conpounds of
Formula | can be prepared by art gLe¢qdfy,zed procedures from known

conpounds or readily preparable intermedi ates. Thus, in order to prepare a
conpound of the formula: E-Z the follow reacti oNs.,or conbi nati ons of
reacti ons can be enpl oyed: WO 00/ 64888 zgﬁwovenb@;ﬂg:% PCTI USOQ 11833 64
RRRBR5 R7T (O a-;l\j HAYO) by Arll (G—B4C0d-€Z °R2 R4 R6 Rg RL R3 R5
R7 {Oa AH + L-(C)baAtHtl (C) amaBtC)d-E=2—R2 R4 R6 R8 R R3 R5 R7

. O .

(Rg) a-4-(Ob Arll (C ES.IG.NTaka%ngLg-oERrZ R%R4iRj R3 @Q_U\CA( ODbArli RZR4 R6 R$
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N/}H N/} Li
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Q =8, O, N-alkyl, N-Boc, N-S0O2-Ar Q N{M E
/O‘ Q (™ E

l'ii c

A further elaboration of this cheémistry is shown in schemne 103. wherein a heteroaromatic ring is

deprotonated with a base such as BuLi and the anion is condensed with an aldehyde. The resuiting

alcohol can be deoxygenated using conditions such as Barton’s tin hydride mediated reduction of 2 thiono
carbamate or zanthate or by using conditions for the reduction of benzylic alcohols such as Et3SiH, TFA.
A represenative example of the condensation product is shown.

Scheme 103
(CR,Rz)a-A-(CR3R4)b@H

Buli
¥

o)
(CR1R2)8'A'(CR3R4)*’“ AT HJL(CRSRS)c-B-(CR,RB)d-Z

OH

@—(CR,Rz)a-A-(CRaR_,)b~@"J\(CRSRG)C-B-(CR,RE)d-Z

[Reduction]

Y
H
(CR,Rz)a-A«(CRa.RA)b-—@"J"(CRSRG)C-B-(CR?RB)d-Z

An example of a condensation product which can be prepared using this
chemistry is shown



(O,-BH R6 R7 L-(Qd-E-Z -r R8 wherein: R, R, R3, R, R5, R, R7, RS,
a, b, c, d. A and B are as defined above;, E is a chegastavedbord2008 i s - CN,
5 - COORBowoo/edses razol , and L is a | eaving group, such as afrasoi/ogyd ate, or
nmesylate. Where A or Bis 0 or S, any base normally enployed to
deprotonate an al cohol or thiol may be used, such as sodi um hydri de,

sodi um hydr oxi de, triethylam ne, sodi38m bi carbonate or

di i sopropyl et hyl ami ne. Reaction tenperatures are in the range of about room
t enper at uimangtpereambbdinenanithis @aettiomAt i arég [ wdeimednpababofutan. Thisoypelobutz 96
hour S ' | vent that wlJl, .
i 53 S BRI SR OHRS ing Rletdif otlhodt PP RRE e redflentihVig vene
i ncl @dep,re&mtma&{ﬂen@otddcl@mmadv HoVoIdI é‘tdmytlzk\etﬂxh&n Reest €W, a$bj'dEroE1Fr\arEds

N, N-di net di n case
wher e Bt 105 &Sl ML B A i A0 ANl ot bl rtish 96 ¢
dci chbmetl-@@yhatbnnpenbﬂdlae@behesmahfrdnna bn’rmmosubs‘tmnpd orﬂmmdmnﬂbenaﬂmhgdeat I on of
~the quo y. oun 0 roce

i < TPUTRY T EOBRRHD By TR B e et 1 20 SO PR R T4 S 006
HZO&losﬁMSEarﬂafmmumdﬁ pM’serrce oBbass sudh(as )diummetinaideriepathad! littie f ol | owi ng
reaction TE- S 6 6488 Novenber
200 )S‘U%’égﬁzf‘%éé B§ %WS&@F g"’&q SB‘I%% ﬁ%&ﬁ‘* éﬁz'%dﬂ&) CHC13/ HCl
Hg dempérajuratBiilden -78 °C and reflux. The resulting 2-methoxycarbonyl benzofuran can then be further

10 derivatized, as illustrated in scheme 104 or as described elsewhere in this experimental section, to provide

a variety of appositely substituted benzofurans.

Scheme 104
Br 1. MEMC1/ NaH / DMPU Arl-(CR4R2),
CHO =
= CHO
@: 2.(CR,Rz)a-c:H=ca-tsmau3 1 Pd(o) h
OH Z~OMEM
1. Hy / (PPhy)sRACH / Hy |
j 2. PPTS / methanol / H:O
(AdjcRRD,
l\\ BrCH,CO,Me / NaH {CR, Ry),
S . ~CHO
OH
07 C0oMe
Base

(CRIRz)a erﬁca]ma

LiBH
mCHZOH : @ COMe
J

(CRI R.’.):
N
| CH,O(CR;Re)E-Z
Z~0

In one particular embodiment of this invention, Ar I or Arll is defined as a heterocycle such as

15  pyridine, pyrimidine and pyridazine. in principle. appropriately functionalized ring systems of this kind
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CD(2) GCH-CN 5Chi O ICCH2_.1 H20,-HP-0 10 Condensation of the
al dehyde with 1, 3-propanedithiol results in the dithiggegcempersshs This may

be carrjied out in chloroformat reduced tenperatures of about -20C while
bubbl | YO RRP48§8s into the reaction nmixture. The dithi anBCESSPBURE i s t hen

treated with N-butyl l[ithiumin nonpolar solvent at about -78C and then
reacted with the substituted benz-~-1_chloride. This results in addition of
Ring Ill to the nolecule.: The di t hi alfe noiety is then treated with a

mercuric_chloride-nercuric oxide mxture tao formthe conplex which.is then

opl 1" OF Prepusl bk Binpieralieaip Blisneging sussarsoricllon et Bt maleqs Py dstvalzason

Feactian of an aonronr iate ol kvl hal o v b as anorapr At o or aanonseal | e
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22, Rasr@A0Q; $&HBéh)E.FNOESR ThmpHakImeSHGerodrcRD ChdnkB¥ Z) VolPOSEEY ol 6. Fkvi

i ntroduct  on. t nt hesj s _Ujs'fjng Qrglanoco per Rea 'eﬁ? sﬁ . 680- 81,. \7\;’elr_el¥, New

Vor kS8t %@Jg%ifﬁgfsatref%{w- £bPAHpFRTAY wsefyl Prerageh FeRRe BpR FraigeRton or

G i ginesidesMRgRObu ethbrititaion SiHyHARY PsuBSiteled Hetefbdjdlddisich 9 butinddli9piemaal. d (see
An introduction to Synthesis Usi ng: Or ganocopper,. Reagents” p. 68-8 1,
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1954); or other known reactions for form n? al kyl bonds (See March
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PCT/ US00/ 1%3133 R1IR35R7 (Cay, + X-{OQbrOll(Ca B-(Cd-E-Z R24R6R8

3pusSn a
Pd(o =

Iz NN .
N*O(CR?RB)(‘ E-Z @—Br N(s) O{CRyRg) E-Z
(6}
I BuaSnCH=CHSnBu / Pd{o)
B'\{“G DIAD / PhgP / Bf\“/\\G
I 4o ,)\
ﬁ © 2-(CRgR7)OH z) ] O({CRyRg)E-Z
1,J=CH; G=CH
2.J=N, G=CH 5. —(CR1R2)BCH=CHSnBu3
3,J=CHG=N ! Pd{o)
2. {PhaP};RhCI/ Hy
(:: )(2r1aC)a }
1. TBDPSC!/ EtaN x>
2 Buli/DMF \/\JI/\/)G\

N" "O(CR:Rq)rE-Z

9 7
‘ l\h/Ns
Jo A

N° "OTBDPS
(8)

@-CH=PPI13

Jo 2
N" OTBOPS N/)\OR

9
R=H
] NaH / N-phenyi triflimide
R = S0,CF;

Z-E-(CRgR7)CH=CHSnBu;

/ Pdio) / LiC!
NG (PhaP)RICI / Hy MG

s ’/|\/\ T > N/)\&\{CRrRa)rE‘Z

N {CRsRg)rE-Z
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RIRBR5R7 (O, -X, +'Y-(Qu Arll(Qc- B-(Od-E-Z.R2ZRAR6 RB where X 1is
hal i de, an ester of a sulfuric acid, or a sulfonic acgng@@tn%erzgngl Y is a
lithiu copper reagent or a Gignard reagent.
partlc{ﬂ/a%@‘gsg riction on the nature of the reagent or o) ﬁené‘ﬁltlo be
enpl oyed, provided ,that it has no adverse effect on the reaction or on
the reagents invol ved. Alternativel ¥o conpounds where Ais a chem cal bond
may be prepared by reducti‘on of appropriate conpounds, wherein Ais an
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Nov eafxdect@piRs such as aldehydes, alkyl halides, oxiranes, aziridines or ab-unaturated carbonyls to

provide heterocycles substituted with a variety of functionalized side chains. In particular, by using DMF
as the electrophile, this procedure can be used to install an aldehyde functional group on the heterocycle
(8). The aldehyde can then be further functionalized by Wittig or Horner Emons reaction to produce

20  olefin substituted heterocyclic silyl ethers (9). (For examples see Cadogan, J.1.G. Organophosphorus
Reagents in Organic Synthesis, Academic Press, 1979 and references therein). The silyl ether can be
cleaved using tetrabutyl ammonium fluoride in THF at room temperature or above (For examples see
Protective Groups in Organic Synthesis, T.W. Greene and P.G.M. Wuts; John Wiley Publications 1998
and references therein). The resulting hydroxyl functionality can be converted to the corresponding

25  triflate using N-phenyl triflimide and a base such as sodium hydride or sodium hexamethyldisilazide in a
solvent such as THF or DME at or below room temperature. Coupling of the resulting triflate with a vinyl
(or alkynyl ) stannane in the presence of lithium chloride and a Pd (o) catalyst as described above
produces the corresponding bisalkeny! substituted heteracycles (10).

Bromo substituted heterocyeles such as (11 and 12 scheme B) can be converted into the

30 analogous hydroxyl substituted system by first. conversion to the borate ester (13) then oxidative cleavage
of the carbon boron bond with an oxidant such as aqueous hydrogen peroxide in the presence of acid or
base (such as acetic acid, sodium carbonate or sodium hydroxide) or oxone in the presence of a base (such
as sodium carbonate) at or above 0 °C (For examples see Webb, K.5.; Levy, D. Terrahedron Letts., 1995,

36, 5117. and Koster, R.; Morita, Y. Angew. Chem., 1966, 78, 589).
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WO 00/ 64888 PCTI US00/ 11833 67 O course this Wttig condensati on may al so
t ake place when the Wttig reagent is forned on Ri ng28 Ngvesber 20030f t he
nol ecul wo onlsigss i s then condensed with an al dehyde. Thergcihgspehfaasticul ar
restriction on the nature of the solvent to be enpl oyed, provided that it
has no adverse effect on the reaction or on the reagents involved. There
is no particular restriction on theisolvent or nature of the reduci ng agent
to be used in this reaction, and any sol vent and reduci ng agent
conventionally used in reactions h| s type my&gally be wused here,

provi ded t hat par f the nol ecule. An
Exanpl e of a|suit tB ‘?—PH%@S/ her reduci ng reagents

| e reducin

are known inj|the art Gr exa see M_tsui,and &G 8, 1 n Zabicky,
"The Chenmistfy of Al kengs", : 2 p. 175-214, Interscilenge, NY, 1970; and
Ryl ander "Catal ytic HHr o§¥patiion over Platinum Metal s", "} 420,

etrazole may be formed frgmthe nitrite at

X by treatnment with hydrazoic acid forned in
situ from sog e and an acid. Wien Bis -NRo)C(Q-, or-C(ONR, o) -
t hen condense ' alide with the approprigte amne wll give
t he desired conpound as shown below in the foll ow ng scherm, Rloxbie
(Oa-A'"(Ob R MM RLR3 (OQa-A(Ob R MM RB R7T (CO0-00CL + H2N-(C) d-E-Z
R6 RB R6 R7T (Oc--NH2 + A OC--(C)d-E-Z R6 Ra Those conpqunds ‘where B and/ or
E are a chem cal bond may al so be synthesized by coupling nethods

anal ogous to those for conpounds where Ais a chem cal bond as descri bed
above. Furthernore, conpounds of the invention nmay be easily synthesized by
solid ph (CH,R9 outlined b&iAN Pugi/ng i nput sHéXI) (XVI1) as
listed i n chenmes 10 aﬁ’d Tabl e 3-below NG

|
(ArD)-(CRR,),0H N ~OMe

Academ c Pregs, NY, 1967. The
vari ous stagegs of t hesi

li um azi'

(14)
aq. HCl
-(CR,Rz)ao\(\\ 5 DIAD / PhaP / (CR1R2)30
| 1§
ﬁf&o Z-(CR7Rg)qOH /I\O(CR-;Rg)f-E-
(15)
1. NaH, N-pheny! triflimide
2. BuzSnCH=CH-(CR;Rg)rE-Z
{ Pd{o)/ LiCl
EIDCRRIO g
1§

—
N (CR7Rg)-E-Z

(16)

The resulting hydroxy substituted heterocycles (14) can be further derivatized as already
described above to give ether (15) or alkenyl (16) substituted side chains. Certain heterocyclic bromides
or chlorides situated ortho or para to a ring nitrogen can be readily displaced with an alcohol in the
presence of base such as sodium hydride in a solvent such as Toluene, DMSO, THF, DMPU or HMPA at
or above room temperature (For examples see Kelly, T.R. et al. J. Amer. Chem. Soc., 1994, 116, 3657 and
Newkome, G.R. et al. J. Org. Chem., 1977, 42, 1500). In particular, alcoholysis of a 2,6-dibromo-pyridine

using a controlled stoichiometric amount of alcohol reagent provides the alkoxy substituted-bromo-
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WD 00/ 64888 68 Scheme 105 0 Cl-1-1 (CR7R5)d-X (XI) DIEA. DVMAP H (XI11)
HNRI3 O ~---- (CH30ICH 0 (CRi Re)d--0, NaCNBH3 0 46 Roi@hEerGoosXV) (CR,
R2) a TRAbloGR&L2 DI EA. DMAP CH2CL2 (CR7RJd--O HO (CR R

)P% Q}f q 134z N-RI3
TFA CH2A 2 O HQ(CR7Re)d--o0 Qnt' rTrTTrr eixtI R+ r fuTTT g Novenber
2003 PCT/US00/11833 0 0 (CRI Ra)d-X HO

62

pyridine. Subsequent reaction of this product with a further equivalent of another alcohol provides the

unsymmetrically dialkoxy-substituted heterocycle.

o ROH / Base | = R'OH ! Base ﬁ
———————ere -
B N7 B N i

OR RO N "OR

G e O owee (Y
e
Cr N e ~ RO” N “OR

I N ROH ! Base RO | N R'OH / Base RO i -

N. = > N, =
N" “Br Ny Br ‘N” COR'

Scheme C

Similar procedures using 2,4-dichloro-pyrimidine or 2,6-dibromo-pyridazine provides the
5 comresponding dialkoxy-substituted pyrimidines and pyridazines. A simple alkoxy group positioned ortho
to a nitrogen in these heterocyclic systems can be hvdrolyzed to the corresponding hydroxy substituent

using aqueous hydrochloric acid normally at or above room temperature (Scheme D).

=
.- CRyR1)2CH=CHSnBU, / Pd ,\/(j\
/O\ e DECLY

a OMe
(17)

|
(a)-eRR N NG

DIAD / PhyP /
Z-E -(CRR,)OH

1. NaH / N-phenyt trifiimide

2. Z-E-{CRRpCH=CHSnBu,

| § / Pd(o} / LiC! ~
| | | P
(r)-CRiRAN OCRRIrEZ (A HCRR NN (CRRo)E-
z

a

(i8) Hp/Pd/C

=
»
-<CR1R2) N (CRiRaE

(19)
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HO NalE. DMF (XI1) O Ok (CR Re)d-0 CHO(CR R2).aNHZ (X V) (CHBO)SCH

NaCNBH3 0 1 R22COC  (XV1) O HOK (CRi Re)d o\ 28 Noven’ggq\,ogggger\/yaogm 64888

PCT/ FJS00/ 11833 69 Moo - I\ =iw U I\ Qp u O NX QQo.

WO 00/64588 PCT[USU%I 11833

For example, treatment of the 2-methoxy-6-alkenyl-substituted pyridine (17) with hydrochloric
acid provides the 6-alkenyl substituted pyridin-2-one. This intermediate, in turn, can be further
derivatized to the corresponding 2-alkoxy (18) or 2-alkyl (19) substituted systems as previously

described. A methyl, methylene or methine group positioned ortho to a ring nitrogen in these

heterocyclic systems can be deprotonated with 2 base such as an atkyl lithium or LDA in a solvent such as
THF ether or HMPA, generally at low temperature (below 0°C) and the resulting anion reacted with
electrophiles such as aldehydes epoxides alkyl halides or a,b-unsaturated carbonyl compounds to provide

a variety of functionalized side chain substituents.

=N 1. MeLi XN ZE-(CR:Rgyon ff N
(L, e O LA
N7 Cl 2.DBQ N SR N” O(CR;Ry)rE-Z

ci NaH
(20)
1. LD
2-(CR1R2)aCH0
3. TFA
(PhP);RNC )\
@(CR1R2)3 )\O(CR7R8)FE- H, ’(CR‘R‘)a = O(CR/Re)rE-Z

(21)

For example (Scheme E), 2-alkoxy-4-methyl-pyrimidine (20) is treated with LDA at -78°C
followed by an aldehvde to give the corresponding hydroxy adduct. Subsequent dehydration with
trifluoroacetic acid in a solvent such as dichloromethane followed by hydrogenation of the resulting olefin
provides the 4-alkyl-2-alkoxy-pyrimidine (21).

As illustrated above, compounds of Formula I can be prepared by art recognized procedures from known

compounds or readily preparable intermediates. Thus, in order to prepare a compound of the formula:

the following reactions or combinations of reactions can be employed:
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WO 00/64353 PCT/US00/11833
64

R4 R3 Rs Ry

(Cla—L * HA—QC)b@gC)C~B—(p)d-E-z e
. Rz R4 Rg Rg
R R3 Rs R7

(Cla—AH + L—gc:)b(c)c B—(C)e—E—Z -
RZ R4 Rg Rg

Rz .

.‘(C)aﬂt\ (C)a‘(C)c—L T HD—(C)a—E—Z ——
R
Rs Ry

(C)aﬂ-—(c (C)C—BH + L—(C)G—E— ———
6 Re

wherein:

Ry, Ra, Ra, Ry, R, R, Ry, Rs, 2, b, ¢, d, A, and B are as defined above; E is a chemical bond; Z is -CN,

5 -COOR; or tetrazol, and L. is a leaving group, such as halo, tosylate, or mesylate. Where A or BisOorS,
any base normally employed to deprotonate an alcohol or thicl may be used, such as sodium hydride,
sodium hydroxide, triethylamine, sodium bicarbonate or diisopropylethylamine.

Reaction temperatures are in the range of about room temperature to reflux, and reaction times
vary from about 2 to about 96 hours. The reactions are usually carried out in a solvent that will dissolve
10  both reactants and is inert to both as well. Suitable solvents include, but are not limited to, diethyl ether,
tetrahydrofuran, N,N-dimethylformamide, dimethylsulfoxide, dioxane and the like.
In the case where B is SO or SO, treatment of the thio compound with m-chlorobenzoic acid or
sodium periodate results in the sulfinyl compound. Preparation of the sulfonyl compound may be
accompli~hed by known procedures such as dissolving the sulfinyl compound in acetic acid and treating

© 15 with 30% H0..

Those compounds where B is -C(=0)- may be prepared by the following reaction sequence:
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Ry
HSCH\CH,CH,SH
_+—CHz—0 CHO -
N CHClyHCI
AN Hs
' 1/ (1} nBulL.i
—CH—0 C -
N N (2) CICH,-CN

N chpo oGy HeClr-HeO .
> o e

_A—CH—0 C—CHgeer”

N

Condensation of the aldehyde with 1,3-propanedithiol results in the dithiane compound. This may

be carried out in chloroform at reduced temperatures of about -20°C, while bubbling HCI gas into the

reaction mixture. The dithiane compound is then treated with N-butyl lithium in nonpolar sofvent at about
~78°C and then reacted with the substituted benzy1 chloride. This results in addition of Ring III to the
molecule. The dithiane moiety is then treated with a mercuric chloride-mercuric oxide mixture to form the
complex which is then split off leaving the desired compound.

Those compounds where A is a chemical bond may be prepared by known coupling methods, for
example, the reaction of an appropriate alkyl halide with an appropriate organometallic reagent such as a
lithium organocopper reagent (See Posner, Org. React. 22, 235-400 (1975), Normant, Synthesis 63-80
(1972), Posner, “An introduction to Synthesis Using Organocopper Reagents” p. 68-81, Wiley, New
York, 1980); coupling of an appropriate lithium organocopper reagent, or Grignard reagent, with a
suitable ester of sulfuric or sulfonic acid (see “An introduction to Synthesis Using Organocopper
Reagents” p. 68-81, Wiley, New York, 1980, Kharasch and Reinmuth *Grignard Reactions of Non
Metallic Substances™, pp1277-1286, Prentice-Hall. Englewood Cliffs, NJ. 1954); or other known
reactions for forming alkyl bonds (See March “Advanced Organic Chemistry™ p. 1149, Third Edition,
Wiley, NY, 1985).
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PCT/ US00/ 11833 Simlarly, other conmpounds of the invegs\gDsRE} Jag3made by a
ski | | edyvpatsasg usi ng the above nentioned net hodol o<sv. gaausef ul
according to the invention also nay be prepared by the application or
adaptati on of other known nethods, by which is neant nethods used
heretofore or described in the liteb@ture, for exanple those described by
R C. Larock in Conprehensive Organic Transformations, VCH publishers,
1989. In thegTeacRi ons descri béd heafFﬁser i Rzmay be necessary to

protect rea e-(Eunoti onal  Jr-a@ps; Exarpt€)1Brt oxXy,—aiv-no, i mno,
thio or carbexy groups, where tfieseNare’ dgsiredryn the final product, so
as to avoid their unwanted parti ci patl on in the reactions. Conventi onal
protecting ggoups may be used in accordance with standard practice. For
exanples, see T.W Geen and P.G M Wits in "Protective Groups in Oganic

Chemi stry” Jokh V\hl ey and Sons 1991 and; W McOrmie in "Protective
Goups in Q gani mstry;, l%? P )7 rding to a further
feature of ﬁe r@g’ imvent) o ‘“c @33 3&9 J‘P Agclgordl 'ng to the

i nvention may be B?epared by i dt4er convér foon of Rt her compounds of the

invention. A conpound of the invention that incl udes a group containing at
| east one nitrogen ring atom eferably |mne(§] , may be converted to
the corre¥posndi Rakidsniyoes momgrlgqrw agid. preepiforpec FSttt?fo@@rY 'ﬁth@mat om of the

Or OURehRefppeedRA: &rQ A oNaQXiedf. Preferably by reacting with a peracid, for
exarrplg eracetic acid in acetic acid or mchi-oroperoxybenzoic acid in

ah inert Teareisne patielarasstation|oorthereatera abthe repgens of wiysettabgemployeshpabidtt r oom
t eNpRLAL ksGio bvef L' lfo@&onB{e%a%hé%yorﬁﬁue?éa%&ﬁé gdoit&Mperature. The products of

this invention nay be obtained as racemc m xtures of their dextro and

| evor ot at Sitgmitiyelyeeompoygidsadiens A lipmchemicsé benshpayeiemrepated b oedugiondf nay be

pres trec, G olal) nmay

B B A S

ThesH:Bid/&st er eoners may be separated by fractional crystallization. Each

fip ast er eORLr s rﬁ@ﬁvaﬁ&bﬁﬁ‘r .Q&nétﬁﬁgJ vtﬁgsal%gf%m thﬁé‘x@dbcﬁx\/goz[o%ﬁb B el Hitthigal

I soners by conventional net I'so be apparent to those skilled

i n 't Frectioni andisay sadeent ziidmedioing @gerd sonventienaty peed in feagticax pf thisttypegeayravally g

| SOMELl1 e, FOANERIHd: ehas h QIVBESS chrBSIcH et pfns%memcmeam QPR off sfpounds
invention having an al kenyl noie he present invention conprises

t he rqdmmg elisnll is He/BdfEt Pihentedpaingrsagentsanel km\@rlemewnﬁq@xande{ﬁe&twrsesanfi her eof .

Kasahara, in Zabicky, “The Chemistry of Alkenes™, vol. 2, pp. 175-214, Interscience, NY, 1970; and

15 Rylander “Catalytic Hydrogenﬁtion over Platinum Metals,” pp. 59-120, Academic Press, NY, 1967.
Those compounds wherein E is an ethylene moiety

are prepared by reacting the appropriate aldehyde or ketone with a substituted Wittig reagent of the

formula .
O Ry O Ry
(EtO),—P (C)d»--E ~Z or (EtO),— P(C)d'—"'z
Ra Ra

20  Condensation results in formation of the double bond. The Wittig reagent is prepared by known art
recognized procedure, such as reaction of triphenyl phosphine or diethylphosphone with a suitable
substituted alkyl/aryl bromide followed by treatment with a strong organometallic base such as n-BuLi or
NaOH, resulting in the desired ylide. Conventional Wittig reaction conditions may be used in accordance
with standard practice, for examples see Bestmann and Vostrowsky, Top. Curr. Chem. 109, 85-164

25  (1983), and Pommer and Thieme, Top. Curr. Chem. 109, 163-188 (1983).

There is no particular restriction on the nature of the solvent to be employed, provided that it has

no adverse effect on the reaction or on the reagents involved.
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Such isonmers can be separated fromtheir m xtures, by the application or
adaptation of known nethods, for exanple chromat ogr aphiNevémedriogges and
recrystallj ion techniques, or they are separately pre ared fromthe
appr opr‘%’td@%ﬁ%grrers of their internedi ates, for exanple, “{Sﬂ‘guéﬁ)l i cation
or adaptation of methods described herein. Resolution may best be carried
out in the internediate stage where it is convenient to conbine the

racem ¢ conmpound with an optically active conpound by salt formation, ester
format i onyr Qf ANl @St OB et 1 an
acid is adfc_fg&rsfmsannb’pﬁlcaH mta 58'{;{;‘5%1’5{93 ?1 &N two "deega‘?seﬁl(ralrggogrﬁrr%drs?c salts

ar e Rirpd pesitiondiittcimgicsgkeskiel lsdha‘nfcen@nsedpwdmwld@‘e’dand di fferent

2005 o DER(EREmRRLe BbRLIIE bslog b s bt af b Smbloncer A DRI

cr y sbakiérgeadfiecron thmmnom apahd sadrasenvobed. conpl et eI y separated by repeated
crystal ligati.on, the of aci | ySsi

enant i onefl}efzea' f‘d p"“‘rtl'j:rull‘El reSmca%'] ‘H@h%ﬁoweniﬁr %mre Opteo}(%glﬁﬂg el'}tsté’f% ﬁﬂsegé%glfsdl ng to
t he reawemtand)mﬁbbemsed mHudlrrg dobe chovemiafally hedfm eaebﬁxse»f nis txpe rdayoaqually bet he
form phat eutj cal I ac t abl sal t r eof Jin
t he Mo BRMAEE AL b o aveaee e 2 atieh A A A SO oo BRI e el

i NV addiiciiy dgent SLHLFAAYC. Witled ratfutifg fealpansd doe lafmue:t iy theaart. dfor @ciohiptel, sea: Maﬂuﬁ sndar e

e i B B PP Pk ol A el P18 S, o

whi citylediar mmmﬁd{vﬁmgafaﬁ&%&r Pladmas Mitadddp (590120, Aeddemid Preds e, 1962f er abl y:

t hose whigch uce, nbi ned th the ree ha rrac utic y
accept abl ‘gh%’g fazgle "F‘Pﬁg’f g%’?‘tﬂ? ‘Wﬁ&gssé VARG REsst ¢ ﬁ%ﬂm h(% éwglétl ent
in nﬁafﬁaﬁewalfmkd m&@&oﬁfsoﬂlbﬁ 23id0 afddd &id. SO t hat the benefi ci al

phar maceu ppounds,in the._free. ar.e not vitiated

si de yfhg'é % é 'Bgfb‘?rt‘&é)“{(ﬁé) -aFngRadenstion Al gis aﬁ'ﬁ%’aﬁg Whteal 1y

acceg:ptpamraeteslai.ﬂe&nmgwsaiediemalcsmp&mp@uﬂ@sm balosv fartké filipethg setiemeaci d addi tion
salts are useful as sources of the free base formeven if the particul ar
salt, der se, is desired only as an internedi ate product as, for exanple,
when the sz iR, for onl orgpur poses of purifRreation, and

identifica @ sﬁ%ﬁa%&ﬂ i pt eHTﬁdJF;%ge-F_"E?pr eparipg a 15

I ﬁfﬁazge] P o t i"on”'exchang ftedur es.

Phar maceut rcal | )Bi’acce 4abl e~sal tBeuseful within t scope of the invention
are those derived fromthe follow ng acids: mineral acids, such as
hydrochloric acid, trifluoroacetic acid, sulfuric acid, phosphoric acid and
sul fam c aci d; and organi c acids such as acetic acid, citric acid, lactic
acid, tar r| onj i as nmet hanesuf oni ¢ %@I d, ethanesul fonic

aci d, bent@)gﬁw(r(m)g o{QRrdddd f oni @I@Q"clc)csﬁ'l'ahexy'l‘surf am ¢
acid, qui e.r20 The correspondﬂgg acid addition salts
conpri se: hydr oha i des hydr ochl ori de and h}/dr obrom de

trifluor oébeieapresounéwiﬁm Bgnd/pnﬁ)yp nahemicalbopd graygiso g symbesizedby coupling: s

Ci tr 3feBRds Lrﬁﬁ%@ﬁs‘ﬁtho&aﬂt &ﬁrﬂ:toﬁl?ds where A is a chemical bond as described above.

Furthermore, compounds of the invention may be easily synthesized by solid phase methods, as

outlined below, using imputs (XI) - (XVII) as listed in schemes 105 and Table 3 below:
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rrial onates, oxal ates, salicyl ates, propionates,- succi nates, funarates,

mal eat es, met hyl ene-bi s-1.- hydroxynapht hoat es, genti 28iNesembeis3(08t es,

i sot hi ep@ab@sssgdi - p-toluyltartrates, nethanesul fonates, ethasesubionates,
benzenesul f onat es, p-tol uenesul fonates, cycl ohexyl sul fanmates and qui nat es,
25 respectively. The acid addition salts of the conpounds useful according
to the invention are prepared by red&tion of the free base with the
appropriate acid, by the application or adaptation of known nethods. For
exanpl e, the aci d addition salts Gkherbrel @onpounds of this invention are
prepared either by dissolvi ng the free base in aqueous or aqueous-al cohol
solution or other suitable )J\ vent s contai ni ng the appropri ate 30 acid, and
isolating the salt by evan "EFi?Fh’@"t he sol uti on, reacting the free
base and acid anl sol vent , @h@@s@ e salt separates
directly or c’ﬂ ed I51?)554"‘1",‘lﬂ’i'1centr on he sofitién. The conpounds
useful accordimg to the i nvention may be regenerated f omthe acid addition
salts by the application or adaptation of known netho sﬂo For exanpl e,

parent conpounds useful according to the invention ca gener at ed from
their acid addition salts by treatment with an al kal i, % @ eous
UESTI TUTE SHEET

sodi um bi carbonat e sol uti on or aqu Z)gﬁgm)m a sol uti of.
(RULE 26) 28 Novenber 2003 WD 00/ %.28 PCTI US00/ 11833 Were a conpound
useful accordi ng tp the invention' s®8ubstituted with an acidic noiety,
base Qe e for rreathpsoamd are si re convenient form
f or ‘dTn Jact céCR’Pt%'Q the SAre® rﬂq@m QEApnss to use of
the free aC|dform The ba whi ch can b sedto pr.epare thél 'ea
addition salts include pref' a'P)Iy t hose whi ch produce, when conbined with
the free acid, pharnmaceuti cm“rytsaccept able salts, @—(F%Rz’a%'al s whose
cations are non-tqQxic to the animal organismin phar rra@‘é‘@tl cal doses of
the salts g Ebm% j benefisi al pharmaceutical ef fect@eadis the activity of
t he co S'Of t pregefit invention in the free acid are not vitiated
by side effect§Vhscr| abl e to the cations. Pharmmceatically acceptabl e
salts useful according to the inventi on uﬂo RRpLe al kali and

al kal i ne eart nmetal salts, including t derl ved from't hex@®l | owi ng
bases: inL gl um hydr oxi de pot assi um hydr oxifde’" cal ci um
hydr oxkdé, al um nam hydr oxi | i t hi um hydroxi de, ﬁ’ﬁé@ﬁ"‘ﬁmﬁydr oxi de,

zi nc hydr OXI de, anmmoni a, etj@lamedl am ne, N-nethyl-.glucamne, |ysine,
arginine, ornit hi ne, choline/k N N -dibenzyl ethyl enedi

chl or opr ocai ne, %Dnhq g.mgfe “RBrocai ne, i
N-benzyl phenet hyl a "pi pe?a2| ne. tris(hy
t et ranet hyl ammoni um hydr oxi de, and the |ike!

o]
o ./\ °‘@“0’Lm&ﬂm-o
TrACHRCE ,ll o‘@ﬂo’lk(cm&)dso\ e ’
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1 & e
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Met al
obt ai ned by

conpound of the chosen netal

al cohol

acet at e.
t hey may,
usef ul

salts of conmpounds usefu

contacting a hydride,

such as net hanol
al i phatic ether 'such as tetrahydrofuran,

according to the present

in an

according to the present

i nventi on may be

hydr oxi de,  car bonabgNeveribdAdoas reactive
aqueous or organic solvent with the

free adv@o9/64888 of t he conpound. The aqueous sol vent enpl egedisamaisibe wat er
or it my be a mxture of water with an organi c sol vent,

~preferably an
or et hanol ,s08 ket one such as acetone,

an

' or an ester such as ethyl
Such reactions are normally conducted at anbi ent tenperature but
if desired, be

conducted with heating. Am ne salts of conpounds

i nvention nmay be obtai ned by

contacting an

am ne in an aqueous or organic solvent with the free acid formof the

conpound. Suitable

wi th al cohols such as net hanol
nitriles such as acetonitrile,

may be

aqueous sol vents include water and m xtures of water

or

or et hanol,

et

according to the invention can be regenerated

application or adaptation of known nethods.

usef ul

forms usef ul

e.g.

hers

such as tetrahydrofuran,
ket ones such as acetone.
simlarly prepared. The base addition salts of the conpounds useful

Am no acid salts

fromthe salts by the

For exanpl e,
according to the invention can be regenerated fromtheir
addition salts by treatnent with an acid,

par ent conpounds

base

hydrochl oric acid. Salt

according to the invention al so include conmpounds having a

quarternarized nitrogen

The quartemari zed salts are forned by nethods such

as by alkylation of spa or sp7 hybridized npitrogen in the conpounds. As
will be self-evident .o thbse skilled in the art, some of i{the ¢onpounds
useful accod@ ng t invention do not form stable saltjs. wever, acid’
addi tion sal E likely to be fornmed by conpounds |usef yl according
to-the i nveft®ar havi ni trogen-gqont ai ni ngj het er paryl groupiand/ or WO
00/ 64888 74 03 PCT/ U$00/ 11833 wherei f t he cpnpoynds contai n
an am no gr i b d addit of the
conpounds usg tothe invention ar® thos here is not
an acid | abi we s beilng wseful |Th fhe active
conmpounds, t < ung sef ul o] = i nvention
are useful f 5 df puri fiiedti on o e ( or exanple
by 5 exploitlation P ubsl ity [difTer encés™Bet ts and the
parent coppdunds; ftets—antdhor—starting-—eteriatsy—tiechni ques
wel | knowm(tjg it g _the art.é\@riom§osubstFtuent§Jon t he
conpounds &idefiul he i nvenki on, &.4Q. o aggefi
- 2z < 9,
G o @ *
@ © o g 8 s [ T Sl
= = 3
—z“-}, =Ny O
- I
g = z,
e = z
prd o
® : O -
z 5
=2 =
=X z S
— ™~ = = -l
T IN IN IN
sl 5O
= o
g2 I
0 g lo g o
2 o” L T T g T 2 (o7
X — & ol B
= Q — X
& - )
e | X
225 1o - _
°=< S °=§ © a 0" 5 o
bt o o




in R RlL and R2,

of the internedi ates

be

can be present

in the starting .conpounds,

added to any one

or added after formation of thepsdNgadmiOiagt s by
known niderlgsed substitution or conversion 10 reactionspdduddifisss
substituents thensel ves are reactive,

protecting groups known in
t hese possi bl e groups may be found in

Synthesis" by T. W G een,
groups can be added to the aromatic ring by nitration,
then converted 15 to ot her groups,
by di azotization of the am no group and

- Acyl

al kyl

The acyl

groups by vari ous
Cl enrmenson reducti on.

di al kyl am no groups:

form correspondi ng et hers.

then the substituents can thensel ves
protected according to the techniygues known in the art.

A variety of

the art nmay be enpl oyed. Exanpl es of many of
"Protective Groups in Organic

groups can be substituted onto the aryl
acyl ation.

John W1l ey and Sons,

such as am no,
repl acenent of the diazo group.
groups by Fri edel

1981. For exanple, nitro
and the nitro groups
by reduction, and hal o,

-Crafts

groups then can be transforned to the correspondi ng

met

agents known in the art to

hods,

i ncludi ng the Wl ff-Ki shner
Am no groups can be

reducti on and

al kyl ated to form nono and
and nercapto and hydroxy groups can be al kylated to 20

Primary al cohols can be oxidi zed by oxidi zing
form carboxylic acids or al dehydes,
secondary al cohols can be oxidized to form ket ones.

and

Thus, substitution or

alteration reactions can be enployed to provide a variety of substituents

t hr oughout the

nol ecul e of the starting material,

internedi ates. or the

final profuct. The starting Teriral s and | nter pedi ates are prepared by the
applicati or aplaptatji on of known} 25| nethods, |for exanple nethods as
descri bedj®n=he| Ref erlence Exanpl eg or|the|lr obyious chem cal equivalents.
The prese :3Epve1tion is further eXenplified buy not [imted by the
fol | ow ngjexarpl €s, which illustrgte {the prepatation of the conpounds
accordingjto thejinvention. QI1PcTTTTTTV CI=r r|nmrrr.r U 28 Novenber 2003
WD 00164888 75 PCTIUSAY | 1833 EXAIVPLE |- B-(2-QUI NOLI NYLMETHYLOXY) BENZYL
AL COHOL A@')g_t\unf 1228 (0.0 Mold gft nol i nvi met hyl chloride HC,
7.5 g (0. ®l) 3th drox;eﬁgzyl | cefiplN,~and 18 g of potassi um
car bonat ejT®| 280 I‘DOf i S h 79C| oyer hi ght. The reaction m xture
is pouredjitht o watler, h he preC| A\t 9 @rodyct is collected, filtered
and driedlto give *3-(R2-quinolli nyl nethyl oxy)hen?yl al cohol. EXAMPLE 2
c=(6 O 6.0
25‘ = &
o = O - [
@ e g <
i.:A ? ?
g =2
I =
N T S ¢
x == I
L2 3|0
o g Q (5
T
2 Al N
= -
%
<
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When 2-qui nol i nyl net hyl chloride of'Exaane | above is replaced by the
qui nol i ne conpounds of Table | below, then the corregpodldemperzopduct is

obt ai negvo dod3kdg | 2- chl or onet hyl qui nol i ne  2- br ononet hyl quij i
2- (1-chl oroet hyl . ) qui nol i ne 2-(2-chl oroet hyl ) qui nol i ne P i

2- br onoet hyl qui nol i ne 3-chi oronet hyl qui nol i ne 4-chl or onet hyl qui nol i ne

2- ((3-chl oroet hyl ) qui noli ne 2-(B-chtioropropyl)qui noline

2- ((3-chl or o- B- phenet hyl ) qui nol i ne 2-chl or onet hyl - 4- met hyl qui nol ine 2-ch
| or cm et hylmi@«iyeethy dogpoindoof thie imentich- cihl beroadet By siGHeE pdydnOsinaahd Mdve

2- chlQrenel t hoxyqui nol i ne 2-chl or onet hyi - 6- nltrqu|noI|ne
2- chbbr%nntﬁ¥%°%)§3d|nethquU|noI|ne EXAMPLE 3 When 3- hydroxvbenzvl al cohol

of Exanpl Eomhpairdyesefis accepingae chebiyehtva a@ﬁmpgw&dﬁe@fed'&bh@aplaﬂmanb%pw t hen

the in roduct bta ned. T 1, 2-benzenediol [+1 TT
a3 SR s 53 MGs P s oA st 1efororg O efowmisdn B

1 4 bermnendai exbmpl2 tiee dag@ibe BEROC. Labc KB CARiireliiAGNe Drénnft-TTRIERR LR el

1, 3- d| ha@qgﬂpenzene

In the reactions described hereinafter, it may be necessary to protect reactive functional groups,
for example, hydroxy, amino, imino, thio or carboxy groups, where these are desired in the final product,
50 as 1o avoid their unwanted participation in the reactions. Conventional protecting groups may be used
in accordance with standard practice. For examples, see T.W. Green and P.G.M.Wats in "Protective
Groups in Organic Chemistry” John Wiley and Sons. 1991; and J. F. W. McOmie in “Protective Groups
in Organic Chemistry” Plenum Press, 1973.

According to a further feature of the present invention, compounds useful according to the

~ invention may be prepared by interconversion of other compounds of the invention.

A compound of the invention that includes a group containing at least one nitrogen ring atom,
preferably imine (=N-), may be tonverted to the corresponding compound wherein at least one nitrogen
ring atom of the group is oxidized to an N-oxide, preferably by reacting with a peracid, for example,
peracetic acid in acetic acid or m-chioroperoxybenzoic acid in an inert solvent such as dichloromethane,
at a temperature from about room tempeféture to reflux, preferably at elevated temperature.

The products of this invention may be obtained as racemic mixtures of their dextro and
levorotatory isomers, since at least one asymmetric carbon atom may be present. When two asymmetric
carbon atoms are present, the product may exist as a mixtures of diastereomers based on syn and anti
configurations. These diastereomers may be separated by fractional crystallization. Each diastereomer
may then be resolved into dextro and levorotatory optical isomers by conventional methods.

It will also be apparent to those skilled in the art that certain compounds of Formula [ may exhibit
geometrical isomerism. Geometrical isomers include the cis and trans forms of compounds of the
invention having an alkenyl moiety. The present invention comprises the individual geometrical isomers
and stereoisomers and mixtures thereof.

Such isomers can be separated from their mixtures, by the application or adaptation of known

" methods, for example chromatographic techniques and recrystallization techniques, or they are separately
prepared from the appropriate isomers of their intermediates. for example, by the application or
adaptation of methods described herein.

Resolution may best be carried out in the intermediate stage where it is convenient to combine the
racemic compound with an optically active compound by salt formation, ester formation, or amide
formation to form two diasteromeric products. If an acid is added to an optically active base, then two

diastereomeric salts are produced which possesses different properties and different solubilities and can

CYTDNOTTTTITET CYTEYYT MTTIT B Ao




4- hydroxybenzyl al cohol 4-hydroxyethyl phenol 2-nethybs egoémbéicoons

5- met hylw@emgsgsgnol  5- met hoxyresorsinol 15 5-methyl- 1, 4pg},{}g&yl%§¥benzene
3- (N-acetyl am no) phenol 3-(N-acetyl am no) benzyl al cohol

2- hydr oxy- a- met hyl benzyl al cohol 2-hydroxy-a-ethyl benzyl al cohol 20

2- hydr oxy- a- propyl benzyl al cohol 3-hydroxy-a-net hyl benzyl al cohol

3- hydroxy-a- et hyl benzyl al €ohol 3-hydroxy-a-propyl benzyl al cohol

4- hy dF SxRPraed Ry iRglignaherystal Bzasion o hewbths stissdrnpx feca cempiste lysrapayitedtiycefeatbd

4- hy gy li2a6GorPihe : . : P US00/ 11833. MPLE
e e oA a B 4T By GRS RE AR ol R R i ounas
of Tabl e 19omponpis psefuhsceording tmidie invehgorcon diefi] omthe frm dirgitee bise ot fuhortime
corr ' ' i : = 2= Ul NOLI NYLMVETHYL OXY
N o O R RS R B8 Ll e O i e S o G L MR

35( 2- qui noWheig? pampppndRszfib aeropding b oiverition SQubstituted wHIE bisik insiety,3bidadded

dr opWySiBiod sats e FHnel B . | oride duri.ng.10 mn. .The reaction m.xture is
stir r_edl for 4 hours g#@£¥$ﬁ%q&rgquﬂwﬂg&r? ﬁ%“i’@cn%u%\?g‘ﬁﬁ@%%% VO
00/ 648&gEnily amounts to use of the free base form. The acids which can be used to prepare the acid addition

salts include preferably those which produce, when combined with the free base, pharmaceuticaily

acceptable salts, that is, salts whose anions are non-toxic to the patient in pharmaceutical doses of the

10 saits, so that the beneficial pharmaceutical effects of these compounds in the free base are not vitiated by

side effects ascribable to the anions. Although pharmaceutically acceptable salts of said basic compounds

-are preferred, all acid addition salts are useful as sources of the free base form even if the particular salt,
per se, is desired only as an intermediate product as, for example, when the salt is formed only for
purposes of purification, and identification, or when it is used as an intermediate in preparing a

15 pharmaceutically acceptable salt by ion exchange procedures. Pharmaceutically acceptable salts useful
within the scope of the invention are those derived from the following acids: mineral acids, such as
hydrochloric acid, trifluorcacetic acid, sulfuric acid, phosphoric acid and sulfamic acid; and organic acids,
such as acetic acid, citric acid, lactic acid, tartaric acid, malonic acid, methanesufonic acid, ethanesulfonic
acid, benzenesulfonic acid, p-toluenesulifonic acid. cyclohexylsulfamic acid, quinic acid, and the like.

20  The corresponding acid addition salts comprise: hydrohalides, e.g., hydrochloride and hydrobromide,
trifluoroacetates, sulfates, phosphates, nitrates, sulfamates, acetates, citrates, lactates, tartarates,
malonates, oxalates, salicylates, propionates, succinates, fumarates, maleates, methylene-bis-B-
hydroxynaphthoates, gentisates, mesylates, isothionates, di-p-toluyltartrates, methanesulfonates,
ethanesulfonates, benzenesulfonates, p-toluenesulfonates, cyclohexylsulfamates and quinates,

25  respectively.

The acid addition salts of the compounds useful according to the invention are prepared by
reaction of the free base with the appropriate acid, by the application or adaptation of known methods.
For example, the acid addition salts of the compounds of this invention are prepared either by dissolving
the free base in aqueous or aqueous-alcohol solution or other suitable solvents containing the appropriate

30  acid, and isolating the salt by evaporating the solution, or by reacting the free base and acid in an organic
solvent, in which case the salt separates directly or can be obtained by concentration of the solution.

The compounds useful according to the invention may be regenerated from the acid addition salts
by the application or adaptation of known methods. For example, parent compounds useful according to
the invention can be regenerated from their acid addition salts by treatment with an alkali, e.g., aqueous

35  sodium bicarbonate solution or aqueous ammonia solution.
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PCTI USOO 1, 1833 room tenperature, and then washed with NaHCO3 sol ution. The
organic solution is separated, dried, and evaporated2g So@riEer 2003

3- (2-qui nol i nyi met hyl oxy) benzyl chloride, which is used wi thout further
purifi @ 0&mMs88 n t he next step. EXAMPLE 6 Wen the conpowodwsgyapgsr ed by
Exanpl es 2-4 are used in place of 3-(2-quinolinylnethyloxy)benzyl alcohol
in Exanple 5, then the correspondi ng7 chloride is prepared. EXAMPLE 7

a- (3- hydr oxvnet hyl phenoxyacetonitril’e A m xture of 3-hydroxymethyl phenol
(0.081 m)l) bronobacetonitrile (0.081 nol)  and anhydrous potassium

car bonat&/!(36’-WTPHWMUSFH*'a@efddnéocimovw“?"mbw Wi JeeidismAY-028 m) is

heah@sticatsaftahawbe fofidd, 4&1 ik §1mpTﬂ?mBPe%Hré?ﬁeanﬁ‘iﬁBﬁsé $n Erhétfc@ ru?éjoﬁﬁtdsalt
evaporated. The residue is diluted hyl acetate (15 m ), washed

Wi t FPIOUACERR Y ATSUS D Usprof W9&F@m1@18>r@o|1’@subews which gep tiﬂ"fedéﬁafe’@ﬁé?he\bﬁeh brine

( 3x 38N shies indi& ;ﬁ&ﬂ%ﬁb!@ﬁ@&@&rﬁc@b&ﬂckC\Ohénsco%&n%ﬁiwﬁrm%%dﬁn sulfate) and
chr omat ogr aphed using a silica colum (ca. 100 g) and eluted with 1:1

pet Pbﬂr@w%&taﬁéﬁccee@hlylsal&%that@setzs whose Fhigons agiopdeitic githe angnalgrganism frect |y in

t he t
B eullal Bose AN e o et M ATBh S BIRRA ISR A 150 m)

| S SQ'T‘EFQUB@ Q/ﬁthwf@ﬂﬂﬂﬁnwﬂ"@hﬁﬂh@ tree gaid @GGIDWUFI9te‘éhEdS'@9 qfeois ancapadlegp the
an d %f&){i fiq{a ﬁa% 2 a{)lgrsal!é; ulgéful ;E@&Jalntghg ti‘l%(?xlnléhllé?lnmﬂﬁde M’Pééaﬁgle‘%ktah wat er

rlne, en’ evapor at e
( x- @@idkﬁlm emﬁtmglhlﬁhénm)o}q@mhmmmddé’rm the foNatinghasesi sodiyExindPidE sodiunhen

br Oﬂglcﬂ'g‘ﬁ&é) gbthgs'il.ln?h)?cg ogééiggllc%rr?h))d? x:r}%plxlﬂﬁﬁlanp d%@denhtwuhl h;lﬁrloglfde,Tab le Xl

bel o el the cortespon red { ] o
a- bmﬁl‘ﬁsmﬂnimdhyd@cen@hudrwﬂeeamaloblaw’w!@@d@trhl}d h’cre@ttmrh tumrmee lysine, arginine,

Ta- SHERAE oAl ﬁsﬂ B’?%eﬁllgﬁ% BRRRLARL Rl ds yJﬁ‘%H‘Ft Teano kB RIeThSr 2003 WO
00/ drg8®mmine, N benzylphenethylamine, piperazine. tris(hydroxymethyl}aminomethane,
tetramethylammonium hydroxide, and the like.

Metal salts of compounds useful according to the present invention may be obtained by
contacting a hydride, hydroxide, carbonate or similar reactive compound of the chosen metal in an
aqueous or organic solvent with the free acid form of the compound. The aqueous solvent employed may
be water or it may be a mixture of water with an organic solvent, preferably an alcohol such as methanol

_ or ethanol, a ketone such as acetone, an aliphatic ether such as tetrahydrofuran, or an ester such as ethyl
acetate. Such reactions are normally conducted at ambient temperature but they may, if desired, be
conducted with heating.

Amine salts of compounds useful according to the present invention may be obtained by

‘contacting an amine in an aqueous or organic solvent with the free acid form of the compound. Suitable
aqueous solvents include water and mixtures of water with alcohols such as methanol or ethanol, ethers
such as tetrahydrofuran, nitriles such as acetonitrile, or ketones such as acetone. Amino acid salts may be
similarly prepared. _

The base addition salts of the vompounds useful according to the invention can be regenerated
from the salts by the application or adaptation of known methods. For example, parent compounds useful
according to the invention can be regenerated from their base addition salts by treatment with an acid, e.g.
hydrochioric acid.

Salt forms useful according to the invention also include compounds having a quarternarized

nitrogen. The .quartemarized salts are formed by methods such as by alkylation of sp3 or 51:>2 hybridized
nitrogen in the compounds.

As will be self-evident to those skilled in the art, some of the compounds useful according to the
invention do not form stable saits. However, acid addition salts are most likely to be formed by

compounds useful according to the invention having a nitrogen-containing heteroaryl group and/or




78 (3-bro mob a tyroni tri le a-bronmobutyronitrile PCTIUS00/11833
EXAMPLE 10 When 3-hydr oxymnet hyl phenol of Exanple 7 is28é&lhaaber 03t he

conpounggo fd/s4kadl € X1 1a below, then the correspondi ng pregikebsisse
prepared. TABLE Xl |l a 2-hydroxynet hyl phenol 10 4-hydroxyrn ethyl phenol
3- mer capt obenzyl al cohol 4-ner capt obenzyl al cohol _

' 3- hydr oxymet hyl - N-acet yl am' di ne 4-h¥droxynet hyl - N-acetyl am di ne 15

4- hydroxym et hyl am d ine ° 4-nmet hyl - 2- hydr oxynet hyl pheno t

2- met Wiydreis Lryedmoouyds ednh:yn hn phi@n (g|'0up4s aebhythend Prifpublongideddigomdatinel the

o mt%oY!}POﬂr’\gq%i L q'ul a)éé/g? lth E]n%nlg)[log are Lfg'hse wthEl)éL derri‘x%%ﬁg‘atliﬁ(llegﬂgﬁo !

2- met I oOXyne oxym et
4 met hoxy 3s kvyldi anbeyn‘gatsla@ul mphmmalves :B-anmtemmetmthrsmmewmphm@hseiﬂ

- ot ROy R DR PRRERBI e SEReD Ry Ry O APt B pRbie o
2-5 1" e:&pyﬁkﬁﬁmycﬂ‘hﬁndo)qbﬂéﬁCbllffe&(ac@-béﬂyeerhydfadxxymithg/ﬁa)qnhenm]jounds s:de products and/or
g: E %: s:th 8; g@% B?lﬁé}/ }%ngﬂtbe's weﬁ kglown to lhosgéélﬁt hX the) R heno |
Various substituents on the compounds useful according to the invention, e.g., as defined
in R, Ry and R;, can be present in the starting compdunds, added to any one of the intermediates
or added after formation of the final products by known methods of substitution or conversion
10 reactions. If the substituents themselves are reactive, then the substituents can themselves be
_ protected according to the techniques known in the art. A variety of protecting groups known in
the art may be employed. Examples of many of these possible groups may be found in
“Protective Groups in Organic Synthesis™ by T. W. Green, John Wiley and Sons, 1981. For
example, nitro groups can be added to the aromatic ring by nitration, and the nitro groups then converted
15  to other groups, such as amino, by reduction, and halo, by diazotization of the amino group and
replacement of the diazo group. Acy! groups can be substituted onto the ary} groups by Friedel-Crafts
acylation. The acyl groups then can be transformed to the corresponding alky! groups by various
methods, including the Wolff-Kishner reduction and Clemmenson reduction. Amino groups can be
alkylated to form mono and dialkylamino groups: and mercapto and hydroxy groups can be alkylated to
20  form corresponding ethers. Primary alcohols can be oxidized by oxidizing agents known in the art to
form carboxylic acids or aldehydes, and secondary alcohols can be oxidized to form ketones. Thus, .
substitution or alteration reactions can be emploved to provide a variety of substituents throughout the
molecule of the starting material, intermediates, or the final product.
The starting materials and intermediates are prepared by the application or adaptation of known
25  methods, for example methods as described in the Reference Examples or their obvious chemical
equivalents.
The present invention is further exemplified but not limited by the following examples, which

illustrate the preparation of the compounds according to the invention.
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4-(2' - hydroxyethy [)phenol 35 2-(3'-hydroxypropyl)phenot 3-(3'-hydroxypro
py 1) ph eno | 28 Novenber 2003 WO 00/ 64888 79 4-(3' - by diooempécink) pheno
2- (2' - hydroxypropyl ) phenol 3-(2'-hydro xypropyl) phenol
4-(2'-hé@?%%%&ﬁbpyl)phenol 2-( 1" -hydroxypropy |)phenol PCT/US00/11833

3- (1" -hydroxypropyl)phenol 4-(1"'-hydroxypropyl)phenol

3-(4' -hydroxybutyl)phenyl 4-(4'-Ryd roxybuty |)ph eny | EXAMPLE | |

PCT/ US00/ 11833 5-(3-CHLCRGPRCPYL}TETRAZCLE A mxture of 3.5 g of
4-chlorobutyronitrile, 2.3 g of sodiumazide and 1.9 -, of anmoni um
chloride in 50 m of dinethyl-formamde is stirred at 140C for 20 hours.
The reaction nlxture is poured e@nasRLEe, basified with I'N sodi um hydroxide
and e t A h I ... The aqueous fraction is acidified
W t ‘ } ftEa Wi acetate. Evaporation of the ethyl
acet at e g«wﬂ&ux@-of(lﬁﬁ(gmb 06 Qllaf)@DYJq)lmblﬂhlirﬂa?tﬁ))lehloMﬁH 1901,17% glgmt :dbmact ly in the

next s Wen 4 chl orobutyronitril above is
r ep|3a'a ewﬁﬁ ?HEPII’ Rdeld Bt PPN SArSenBiE| B v mi ﬂ@%MI‘ ﬁghxeetffiraél SrPaFfﬁ bt

t et rmqéaeu&f At id p%u@bmﬁb Rad:, ald¥R: e&FPfatgdﬂ;Lrea&ag%muur rh@ed and dried to
brompacetonitrile 3-c oroprop|0n| 4-chl orobutyronitrile

5- cﬁ‘ﬁ%ﬁeﬁﬁ'%@ﬁi“’teﬁ)ﬂl@@)tﬁﬂ%aF‘H\Obhexanonltr| i e

EXAMPLE 2
When 2-quinolinylmethyl chloride of Example I above is replaced by the quinoline compounds

of Table [ below, then the corresponding product is obtained.

TABLE |
2-chloromethylquinoline
2-bromomethyiquinocline
2-(1-chioroethyl)quinoline
2-(2-chloroethyl)quinoline
2-bromoethylquinoline
3-chloromethylquinoline
4-chloromethylquinoline
2-(B-chloroethyl)quinoline
2-(-chloropropyl)quinoline
2-(B-chloro-B-phenethyl)quinoline
2-chloromethyl-4-methylquinoline
2-chlorcmethyl-6-methylquinoline
2-chloromethyi-8-methylquinoline
2-chloromethyi-6-methoxyquinoline
2-chloromethyl-6-nitroquinoline

2-chloromethyl-6,8-dimethylquinoline
EXAMPLE 3

When 3-hydroxybenzyl alcohol of Example 1 above is replaced by the compounds of Table I1

below, then the corresponding product is obtained.

TABLE I

1,2-benzenediol

OF TR AT FINT SYFRT T CTITIT T A




2-chloropropionitrile 2-nethyl-3-chloropropionitrile

2-chl orobutyronitrile 3-chlorobutyronitrile 28 November 2003
4- et hyl -5 ropentanonitrile 2-nethyl-3-chl oropropi oRityi
3-benzy#@am@%%grobutyronitriIe 3-carbethoxynethy|-4-ch|§$§@ﬁ#§%%ﬁ?triIe [
Vet TTTTTT e L TTT THT [ 71TTT 44 | 28 Novenber 2003 WO 00/ 64888 80
3-tnet hoxynet hyl - 4-chl orobutyroni trite

2, 3-di met hyl - 4-chl oropentanonitrile 3, 3-dinmethyl-4-chl oropentanonitrile
SPi I Os-berzatre@¥C! Opr opane) - 4-chl orobutyronitri le .5

1- chl or onet hyl - 2- cyanonet hyl cycl obut ane

| - chi-bPavieieAY] - 2- cyanonet hyi cycl ohexane

3- CYLIeRE AT hyl - 4-chi orobutyronitrile

3-di et hyl am nonet hyl - 4-chi orobutyronitrile

3- met-myicapientyod h| or obut yronitri le 10 3-pro pylidene-4-chl orobuyyronitrile

EQTAP§%§£&3 D EXAMPLE 13 Et hvl - 4-benzv | oxv-2-hvdr oxv-6-net hyl - benzoat e

t hyl - 14-d|ﬁ%droxy-6-nethyl benzoate (4 g, 21 nol) is dissolved in

acet birdinf@Gp9bynzensd to this solution is added potassium carbonate (2.9 a,
21 | Zel bromide (2.5 nl, 21 mmol). This 15 mixture is heated at
refrﬁgd?g$&%59ﬁ%urs. To the cooled reaction is added ethyl acetate (100 nl)
and Wwhydrexybez@eloehyl. The organic | ayer is washed with water (2 x 80 nlL) and
bring : y then dried over nagnesium sulfate and the sol vent
renngggﬁﬁﬁm§§@5%¥ The crude is purified by colum chromat ography (silica,
10% éhpdroxdbewybtiehpln hexanes) to give the title conpound: 'H NVR (300 MHz,
CDC1 : 5H), 6.41 (d, 1H), 6.38 (d,IH, 5.05 (s, 2H), 4.40 (q.
2%1),?%?’%?%%’?""&%"} 1.40 (t, 3H). 20 EXAMPLE I 3a

2-methyiresorsinol
5-methylresorsinol
5-methoxyresorsinol

15  5-methyl-1,4-dihydroxybenzene
3-(N-acetylamino)phenol
3~(N-acetylamino)b§nzyl alcohol
2-hydroxy-c~-methylbenzyl alcohol
2-hydroxy-a-ethylbenzyl alcohol

20 2-hydroxy-u-propylben2yl alcohol
3-hydroxy-o-methylbenzyi alcohol
3-hydroxy-a-ethylbenzy! alcohol
3-hydroxy-a-propylbenzyl alcohol
4-hydroxy-a-methylbenzyl alcohol

25  4-hydroxy-c-ethylbenzy! alcohol
4-hydroxy-a-propyibenzyl alcohol

EXAMPLE 4
When the compounds of Table I, Example 2, are reacted with the compounds of Table I,

30  Example 3, under the conditions of Example 1, then the corresponding products are obtained.

EXAMPLE 5
3-(2-QUINOLINYLMETHYLOXY)BENZYL CHLORIDE
To a stirred solution of 14.5 g of 3~(2-quinolinylmethyloxy)benzyl alcohol in 150 ml of CHCl;51s

added dropwise 7.5 ml of thionyl chloride during 10 min. The reaction mixture is stirred for 4 hours at

LI
wn
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Et hyl 2 4-bis- 4-fluoro-ben | oxv -6-nethvi-benzoate The title compound is
prepared using essentially the same procedure used i n2g&ENARKErkR)ngxcept
using the twi ce the anmount of 4-fluorobenzyl bromi de in place of benzyl
brom d&vo é&%6A843LE 14 25 PCT/US00/11833

Et hyl - 4- benzvl oxv- 2- net hyl - 6- ( 3- phenvl - propox, , ) - benzoat e

Et hyl - 4- benzvl oxy- 2- hydr oxy- 6- netH¥l - benzoate (0.5 g, 1.8 mmol) is

di ssolved in DMF (10 n:L) :and 60% sodi um hydride (0.07 g, 1.8 nmol) is
added and stirred 20 m nutes, formng a clear solution. Then 1-

hr orpem3empraaiye. 396 shranwsited. v2ivh NrHCO: splwrisiny The opsgeie golutirn is paparatef drigh.and s
hea&&ﬂoéﬁed HA0G -0 gt AR uAN Gy Bdnk T B rRL, IR LRERRIBLULSheP VRIARAIAL . The
sol vent 1s renoved I n vacuo andfthe residue purified by flash 30

chr wrthe wegt Hgphy (silica, 5% ethyl acetate in hexanes) to give the title
conpound: 'H NMR (300 MH#z. CDCl13) S 7.17-7.40 (m 10 H), 6.39 (d, IH,
6.33 (d, IH, 5.03 (s, 2H, 4.38 (q, 2H), 3.91 (t, 2H, 2.7, (t, 2H,
2.30 (s, 3H, 2.0 5 (m 2H), 1.38XAMPLHH; M5 (El) 404 (My. The foll owi ng
conmpound [ [ [ i n 2Nt ad iyt ocedure used in EXAMPLE
14 excegﬁéﬁgfﬁagﬁﬂgﬁgF%é%t%Pg§$§§&Fﬁi%%gggg%&%gggggnn-3-pheny| propane. 35
EXABARL-Buitidlinyinktingiéxylbeneyi 2idobmlin Exayiple Shibry thewoiespondngrabidnide istpespaisét e 28
Noverber 2003 WO 00/ 64888 81 PCTJUS00/ 11833 'H NMR (300 MHz, CDCtt) S
7.32-7:41 (m 5H), 6.36 (m 2H). 5.04 (s, 2H), 4.35 (q. 2H), .3.71 (d, 2H
2.2 8 (s, 3H, 1.71 (m 5I1-1), 1EXAMELE2H), 0.88-1.24 (m 6H); M (El) 383
(M. epared. from cycl ohexyl nethyl brom de. EXAMPLE |ob Eth
I-4iﬁ@ﬁ&@Eg%@ﬂ§1§8?ﬁ§iggﬁgﬁgﬁ%thyI pentyl oxv) - benzoate ' H NVR (300 Mz,

CDCl 3) 6 A/mi&rd oftLhydioxyatdthyl @hehbl (0008 124d)t), bhontbhedianitrBH),084 n®H afdjanh@ddpys 3. 90

St POtk Geboray 0 Ol sosee RO <) UnsrrafiSrpgnee T Eheachafinds 32 (M
1- brrgrms-tés TRE Rydiipa Al is BEXANRlakd dmpordteBETIE kddue-iRditrpddhvith et a@ue(dSA- r o

ox -hbenzoi ¢ aci | Yt hyl - 4- benzyl oxy- 2-mef.hyl - 6= ( 3: phenyl : pro -penzoat e
(0. w),gfasl‘fga' "ﬁﬁg%aqa {sostinmdnianiic ﬁ?‘d?%&b&ﬁ"(’ﬂ) %"dn@f’“ ‘fﬂ‘ Bt (ﬁ%@)é“' &onbi ned
i N et IRYI acktbre Bbludiordin dribP@hfithe ilimIseifditpant hromatogtapised uking a silich yed ndlums

L;\ g&éﬁ ﬁq)(iﬁriiaég g}gg& %\Hg ldll Ig:ertll!o eru(r)nng Qr:afr:]tﬁyllacseta?'éj 8eﬂ. tl'l?e rtepu tarrxt%slll ig Hs%d diIeQﬁyrr] inl thé\I
next step.

EXAMPLE 8

a-(3-chloromethylphenoxy)acetonitrile

o~(3-Hydroxymethylphenoxy)acetonitrile (0.055 mol) in diethylether (150 ml) is stirred with
thionyl chloride (0.060 mol) and a few drops of dimethylformamide at 40°C for [ hr. Then the solution is
washed with water and brine, and then evaporated to give a-(3-chloromethylphenoxy)acetonitrile as a

yellow oil.

EXAMPLED
When bromoacetonitrile of Example 7 is replaced by

the nitriles of Table XII below then the corresponding product is prepared:

TABLE XI1
a-bromo-ct-methylacetonitrile
a-bromo-f-ethylacetonitrile
o-bromopropionitrile
{3-bromopropionitrile

[-bromo-B-methylpropionitrile-bromobutyronitrile



added to acidify the m xture to pH 1. The aqueous |l aver is extracted once
wi th di chl oronet hane and the conbined organic | aversopaghsn Wi th
wat er. The organic layer is dried over nmagnesi um sul fate an t he soI vent
removed WR 06887 to give the title conpound as a tan sol iIRET/GHEIHEE d s
recrystallized from ethyl acet atel7pet roleumether to provide an
anal ytically pure sanple; mp. 109- P11 C, 'H NWR (300 MHz, CDCI3) S
7.18-7.41 (m | OH), 6.55(d, 1 H. 6.41 (d, I H, 507 (s, 2H), 4.10 (t,
2H), 2.81 2.62 (s, 3H), 2.16-2.21 (m 2H); M (El) 376 (MV). The
foll d&g/\ﬁ”ﬁﬂ‘ogﬁtﬁf%ﬁgﬁas are prepared using essentially the sane procedure used
i n BExAYRBEfebigron@Xkept using the cited ester in place of
et hyl - 4- benzyl oxv- 2- (1- phenyl - 3- pr opoxy) - 6- net hyl benzoate. EXAMPLE 15a
4- Benzyl oxv- 2- cycl ohexvl nmet hoxv- 6- net hvl - benzoic acid Mp. 127-8C (et hyl
acetate/ petroleumether); 'H NVR (BO0uME 0 CDC13) S 7 35 7.42 (m 5H), 6.55
d I 6. 46 I s, ZHy, 391 75-1. 86
(ﬁy 6H)|_D 1 Wirso 3- wokag\etmhenmé)f(@wpieisweeIv;aﬂ bYFiFéﬁ&P%d?r ?f&lﬁpiew‘“a befow,

'et hyl Ml 393“2, g&} folo! oxy- 6- nmet hyl - benzoate. EXAMPLE 15b
enﬂzl;‘ﬂ@?(\g& “hret f & e FlE'X%GrL:6‘1‘%&13entvI oxv)-benzoic acid Mp. 83-5C (ethyl

acetate/petroleumether) 'H NVR (300 MHz. CDCI3) S 7.35-7.42 (m 5H), 6.55

(d, 1H), 6.47 (d, IH), 5.09 (s, 2HpidxlQ (t. 2H), 2.63 (s. 3H), 1.83-1.89
(rn, 2H, 1.58-1.63 (m 1H), 1.32-%—% 2H), 0.92 (d, 4H); M (El) 342
(M - . 2-Rydspuyresthifiptenelet hyl - 4- benzyl oxy- 2- met hyl - 6- (4- et hyl -

ty EXAMPLE 15¢c 2. 4-Bis-
%PI u%)ﬁga% ﬁﬁ%&@eﬁ 6- met hvl - benzoi ¢ acid 28 Novenber 2003 W 00/ 64888
PCT/ Uso@tcep@BdenzgialcohdlNVR (300 MHz, CDC1,) 8 7.39-7.35 (m 4H), 7.11-7. 03

(m 4 5.10 (s, 2H), 5.02 (s, 2H), 2.54 (s, 3H); M5 (H)
384 ( ergﬁ%%erﬁz c(f%Fglom ethyl 2,4-bis-(4-fluoro-benzyl oxy)-6-net hyl -
benzo&hedro@mm&i-iﬁtﬂalﬁtd(r@ I odophenoxvnet hyl) - napht hal ene To a sol ution of

3-iod in ethanol (40 nL) is added potassium
hydr o%ﬂ gr%q%méﬁquq g”leé);l‘%"m}‘%g and 2- (brononet hyl) naphthal ene (4.0 g, 18

nkfol )4-zh|sidh'ot<hnsthrhmtduree is refluxed overnight. The hot reactionis filtered

and the r inice. The ensuing precipitate is collected by
f||trgt|or?lit2@d?°‘$;§w Rfé’k’h?le conpound. ' H NMR (300 MHz, CDCI3) 6 7.84-7.89

(m 4E&uetﬁy148hyﬁr®8m€ﬁwlpﬁmol 7.40 (d,
4-methyl-3-hydroxymethylphenol
5-methyl-3-hydroxymethylphenol

l20 3-methyl-4-hydroxymethylphenoi
Z2-methyi-4-hydroxymethylphenol
3-methyl-5-hydroxymethylphenol
4-methoxy-3-hydroxymethylphenol
3-methoxy-4-hydroxymethylphenol

25  2-methoxy-4-hydroxymethylphenol
S5-methoxy-3-hydroxymethylphenol
3-methoxy-5-hydroxyvmethylphenol
2-methoxy-5-hydroxymethylphenol
2+(1'-hydroxyethyl)phenol

30  3-(1'-hydroxyethy!)phenol
4-(1'-hydroxyethyl)phenol
2—(2'-Hydroxyethyl)phenol _

- 3-(2-hydroxyethyl)phenol
4-(2'-hydroxyethyl)phenol

35  2-(3'-hydroxypropyl)phenol
3-(3'-hydroxypropyi)phenol

— AAETE W AN




10 1 H), 7.29-7.32 (m 1 H, 6.95-7.04 (m 2H), -5.20 (s. 2H): Ms (El) 360
(M'. EXAWPLE 17 6-(3-(Napht hal en-2-vl net hoxv) - pheng$ Nobexbé&r-2008i c acid A
sol ution of 2-(3-iodophenoxynethyl)-naphthalene (0.5 g, 1.4 nnolz and
hexynoi &GM48E0. 19 g, 1.7 mol) in piperidine (5 n) | SCRHYLAIERt h Argon
for 20 m nutes. Then bis(tripheny% hosphi ne) pal | adi um 15 dichloride (0.01
g, 0.014 mmol) and cuprous i odide ?0.005 g, 0.028 mmvpl) are added and this
m xture heated in an oil bath at 75C for 1.5 hours and then allowed to cone
tor verni ght. The solvent.was renoved in vacuo and the
resfﬁ gh%ﬁggﬁ&%%ﬂﬁﬁnﬁlash chromat ography (silica, 4% nmethanol in
di cHi-Gi-bydseyarepyplengli ve the title conpound. 'H NMR (300 MHz, CDC13) S
7.8 . 8-7.54 (m 3H), 7.19 (t, 1 H, 6.98-7.05 (m 3H),
5. 2%{2%5%%“’%%’}’%?‘4 1.80-1.91 (m 4H): M5 (EI) 344 (M+ 20
EXANPUEhﬂsoﬁmm$yOanhkhaIen-2-v|nethoxv)-phenylI-hexanoic acid To a
soI apht hal en- 2- yl net hoxy) - phenyl ] - hex-5-ynoic acid (0.54 g,
L&nmtmf‘]’j"og‘r?’p”;ﬁ%[)ﬁ{a%ng (15 L) is added 10% Pd/C (0.10 g) and this mxture
|s p3-gic-aytiroxypeopbplienappar at us and pressurized to 43 psi w th hydrogen.
Thi s rFﬁ‘%lon S IIoMed to shake overnight. The reaction is filtered 25
and FREMBPPRIPYPEIEOLd in vacuo. The residue is purified by flash
chronaﬁmgmanhmqﬁﬁh&bta 5% met hanol in dichloronmethane) to give the title
MHz, CDCI3) S 7.83-7.89 (m 4H), 7.46- -7.56 (m 3H),
7. 17%‘[)3%""%"“?/5?&“”6’?77 6.85 (m 3H) 5.21 (s, 2H), 2.59 (t, 2H), 2.31 (t,
2H), 1.58-1.70 (m 6H) M5 (El) E3A31F1 1. EXAMPLE 19 30 g
t-Bu o ﬁ! - Y oxy)silane To a solution of 3-iodo-benzyl |
al coxet -C{_ (40 n.) is added-inidazole (1.49g, 22 .
mol ) andAtmlhtiﬁ'Eydaﬁﬁ phHefu. blsibl}ojah:ymhizmé,l Xieg (;analagu azme androd : of a'lhe:onleslul ting

(T ] Ixégh vBr\sfkrm %I 1of %H}ﬁ-e(b h)d-@ﬁlm gsés%gf%%tdgg% {‘]’F. 0 Iioufsl dne reaE:non X ure |s gu}gﬁl ne,
(9. 4ﬂ>nlg)ce IB@F(eEkvXthlﬁ‘QsoGMn hyd&ﬁc:dEXﬁd\HUEctQ@nwce with ethyl acetate The aqueous fractlon
(6)0E g zf(s?tg ﬁ%ﬁ%henvl L \élgtor%(e\éercrlgglg\&:ﬂbh?:gtﬁtg; vapora%(on ot the eth}% acé\tlgt\é%%s? £ 2003 WO

t- Buwthl&bﬁ:bgﬂykeérazmadﬂn&pﬁ@asel:uaxgt)ugiid faaextSted99g, 18 mmol) in THE (70 nl)
i s added ex-5-ynol (2.5 m-, 22 mol) and (Ph,P)4Pd (990 ng. 0.85 mmol)
and Cul (171 ng, 0.9 mmol). This

EXAMPLE 12

When 4-chlorobutyroﬁitrile of Example 11 above is replaced by the nitriles of Table XIX below

then the corresponding tetrazole product is obtained.

TABLE XIX
chloroacetonitrile
bromoacetonitrile
3-chloropropionitrile
4-chlorobutyronitrile
5-chloropentanonitrile
6-chlorohexanonitrile
2-chloropropionitrile

) 2-methyl-3-chloropropionitrile
2-chlorobutyronitrile
3-chlorobutyronitrile
4-methyl-5-chloropentanonitrile
2-methyl-3-chloropropionitrile

5 3-benzyl-4-chlorobutyronitrile

3-carbethoxymethyl-4-chlorobutyronitrile
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solution is degassed and pl aced under an argon atnosphere. To this solution
i's added piperidine (5.4 nm, 54 mmol) and stirring cogNov&abedf 034 h. The
reaction mxture is diluted with ether, washed with water _and brine, dried
over My¥BPY%4E8 concentrated. The residue is purified by FLAGHH0e/11333

chromat ography (silica, 30%ethyl acetate in hexanes) to give the title
conpound as an oil (6.84g). 'H vaﬁ@(300 MHz, CDA3): S 7.70 (m 4H), 7.40
(m 6H, 7.27 (m 4H), 4.71 (s, 2H), 3.71 (t, 2H), 2.47 (t, 2H), 1.74 (m
4;0,%1_%“?]%% nsléthyi—%}_c')n{oro ﬁ@g@:‘tﬁleﬂ 6- 3- t-Bu Idi hen Isilvloxvneth | -hen |

- hexano a solutro

6- [ 32,0tdirBethylidebhplhepeydisdnityileoxynet hyl ) - phenyl ] - hex-5-ynol (880 ng, 2 mmol) in
et hy acetate (10 nL) is, added Pd on Carbon (120 ng, 10% Pd by wt.). The
m xt @'T%thgfq’ﬁllﬁgé?f’eﬂ‘ﬂ%"@r‘t“? hydrogen atrmosphere for 17 h, purged with argon
filtepied3phyougbpme)-4-tidorcbutgenitiiat ed to give the title conmpound (5.99) as

an ofl,. M 389 tBu)-. EXAMPLE 22 6- 3- t-Bu idi henvlsii |ox

n'gt h!/‘Fhk-’“jﬁlé&’gllf:)"?}?f@%%%?yc@l?‘ﬁ"el'o a sol ution of

6- [ 31-(HtoBHeitly i-phamybhiitlcaxsnet hyl ) - phenyl ] - hexanol (5.9g, 13.2 mol) in
acetgnitrile (281» nt%mis adde,?l CCl4 (28 nL) and water (43 nL). To this

mi xt areEclpRropdmeEly agouiontigile 54 ol ) and  RuCLl3(H20) (100 mg, 0.5 mmol ).
The BQﬁgé@jﬁﬂginmlé{ﬁyrgecm&obﬁbir&n@gefor 2h then diluted with ethyl acetate,
washed with water and brine, dried over MpSO4 and activated charcoal,
filtémeahieeduglorebumrenitiilend concentrated. The residue is purified by flash
¢br onBhaEiaRRN-chRkdtuBRonitd% et hyl acetate / 5% dichi oronet hane in hexanes)

to give the title conmpound (3.46%E as_an oil. M5 (ES1) 461 (M:H)+. EXAVPLE
23 6- 3-tent-Bu |-di henvl-silan ¥l -henvl -hexanoic acid nethyl

SSE grEtliEbee}ﬁ)ﬁ%dﬂ?—bgﬂdﬁfxv-6-|rnethvll-benz|oate thyl) - ph 1-h _ d (3.3

-[ 3-(Tert-nputyl-di phenyl -siTanyl oxynet hyl)) - phen - hexanoic acid (3.3 g,

7.2 féﬁhﬂl-?,%hydw-tﬁcrmghxh qnzpate (4@ dd A PR ass@mﬁseéﬁ%_%ﬁaﬁ @_%(“i)d‘@ &,‘ﬂ'?. 9 ol )
and  isgdlesret RaRe péi2QfinPeatbondte £2.980N ) mmoil BRd Béngh Lrémids (B5 L, 20 minfat). Phiss t hen
diluted with ether. The organic |ayer is washedpyith wat er dried

Ter TG4 B doivBisn o A6 Bapro Thahe cogledsgachan fRAdied S pp ot (g mL) Shd wter
Chr OIRdeARL RPINY ofcBhit idyBds WhdnBd WitRavatlt ek g0 HEX@1a@Sihe {20« 80 ME), Zhedried Oert i tl e
conmpound. 3H N (305 MHz, CDCI3) S7.70 (m, 4H),. 7,38 (lm 6H), 7'2h0 (m
2H) , MRgnesiys sulfateppnd the ggivingrempnyd ingagp. (T8e coudg is pyrifed pcoluy chromageraphy oy

- 30 (iliea, %%ﬁth}l- alﬁékatﬁ(imexédé)s) to %;vgﬁlﬁeé {i&}]e %H)pougd:jlg NMR (SHOMHEEDELES 248 (nf- 3- H

2

dr oxvnet hvi - hehvl -hexanol ¢ acl yl ester To a solution of

6- [ 3-tDet-4 1 (uth 6-38 fhidh3-05is| Ay 4% faretiid- Lishdby | 10 fe3ddhoi ¢ aci d et hyl
egter (2.37 g, S mmol) in THE (ot $3added acetic acid (283 . L, 5

nmol) and | M TBAF (5 nl). The sorution 1S
Ethyl 2,4-bis-{4-fluoro-benzyloxv)-6-methvi-benzoate

The title compound is prepared using essentially the same procedure used in EXAMPLE 13 except using
the twice the amount of 4-flucrobenzyl bromide in place of benzyl bromide.

25  Ethyl-4-benzyloxv-2-methvi-6-(3-phenyl-propoxy)-benzoate

Ethyl-4-benzyloxy-2-hydroxy-6-methyl-benzoate (0.5 g, 1.8 mmol) is dissolved in DMF (10 ml.) and

6% sodium hydride (0.07 g, 1.8 mmol) is added and stirred 20 minutes, forming a clear solution. Then i-

hromo-3-phenyl propane (0.27 mL, 1.8 mof) is added and this mixture is heated at 100°C for 4 hoers and
stirred at room temperature overnight. The solvent is removed in vacuo and the residue purified by flash
30  chromatography (silica, 5% ethyl acetate in hexanes) to give the title compound: "H NMR (300 MHz.
CDCly) 8 7.17-7.40 (m, 10 H), 6.39 (d. 1H), 6.33 (d, 1H), 5.03 (s, 2H), 4.38 (g, 2H), 3.91 (t, ZH), 2.77 (¢,
2H), 2.30 (s, 3H), 2.05 (m, 2H), 1.38 (1, 3H); MS (E1) 404 (M)".
The following compounds are prepared using essentially the same procedure used in EXAMPLE 14
except using the cited bromide in place of 1-bromo-3-phenyl propane.
35 EXAMPLE 14a

Ethyl-4-benzvioxv-2-cyclohexvimethoxy-6-methvl-benzoate




stirred for 2hrs then diluted with EtOAc / ether. (1:1). The organic |aver
is washed with water, brine, dried 28. Novenber 2003 g} RB{&ARGD084

PCT/ US00/ 11833 over |ng04 and concentrated. The residue is purified by
flash Y OHeBBgr aphy (eluting with 35%ethyl acetate / PERARENSBo gi ve
1.12 g of title conpound. M5 (El) 236 (M). EXAMPLE 25

6- ( 3- Bronmonet hvl - phenyl ) - hexanoi c8lacid nethyl ester 5 To a sol ution of

6- ( 3- hydroxynethyl phenyl) - hexanoic acid net hyl ester (587 ny, 2.48 mmol)

in THE 0 m-) is added triphen hosphi ne (716 2.73 rnnol ), stirred
unt i H N8 it £ DGhe A 7@86|"éc{"t él%(g)ﬁ NBQFKMSB (mg—H)z“ 73 (qrab)-pP- 7l 4d. 3Hded
por tyi t t Xt4 is
onconE o bd AN tis' PL; YRR0 B G RN HSRED 38 Ol Area D HMpEYL ¥
wi t metlpddertdel acetate /  hexanes) to give 682 ng of title conpound. 1H NWR
(300 MHz, CDCI3) S 7.23 (M 3H) gy, H, 10 4.48 (s, 2H), 3.66 (s,
3H), 260(t 2H) 231(t ZH%—@gbé—?}n? 4H), 1.37 (m 2H). EXAMPLE 26

¢ e RZVIE 4 trinatich lmerlwid -enpre To a cool ed solution (-78C)

of61 | - : e igh, G
TR %‘*&?&2 @ 38050 S 260 2 5 Gk G hindlh
dr OmMSS(e, 3H¥Elmx—1(ns v vm 1.550:.4b (&5, 2Hh) 1.2l lgewadsﬂwom ohHIeMadel) soqhyaf 2. 5M
ﬁ {%ﬁ 104th The m xture is stirred for 15 mn then warned
é ¢ ,&d’ﬂ' S gt B‘?S’l)‘?é‘Fhane (405L, 6.5 nmol) and let stir for 20 min.
The reactl on is quenched with sekaMM® jssoln, warmed to roomtenp and
di | utgd th Et‘ Thnoranl c layer is washed with sat NH4CI sol n,

bri i NSO it O reen &ek The residue is purified byflash
chr (Etﬁﬁlagieaﬂhb&y(mﬂhylf@(wph%ﬁyl%%cﬁc&b%bnz@@t%t@i'ﬁc /1. hemanesad 10 ™ sgdivie 679 ng of

L S R Ot Rirol € BB ate Sppbinied g Shee! KoM Mihepted acihisy e s hours The Tt V!

6 ﬁBﬁoh@#ﬁé&s ﬁmﬁ?&l\c}g)j[)i\aclzo 3ndjd1hmtf&bi73regﬁgﬁl@ﬁs-aadélifleltll(eﬁ%ﬁdm'l‘hé’n- B8 hmhﬁlaﬂgrﬁcxdTﬁE ]g13
.Tollo [LOQW Se addl tl.on O

2. 5md§ @aa?l e mixters topHl. The gavsous ja \ﬂ)vﬁ@“rﬁcse?ﬁm‘. @@f‘ﬁ?%&twaﬂﬁwm n

t herconmina® drghic tad&Cwadhdd ofbeORRh SQrdr OTIRMBRE AN 18yelr &/dried Tol.ter rlaghbsiviBiititeandl | et

stir _for 30 mn. The reactltgg i S quenched Wlth% Gl sol n, %,\'%rmd to

r oorff't SFILKROWR arasHo (R YF BE Hile compenng g a fancoli %F sqlid S aeRstliifed For at

NHA Glthy3 @k efate/fitroR8m ethdf loGbvdedn Mﬁ@éanmr&%ww ;atled.l 11 "1 eBArd@eo i s

purlfled bgflash chromat ography (eluting with 35%

MHz, CDCLy) 8 7.18-7.41 (m, 10H), 6.55 (d, 1H). 6.41 (d, 1H), 507(5 2H), 4.10 (t, 2H), 2.81 (1, 2H), .
2.62 (s, 3H), 2.16-2.21 (m, 2H): MS (EI) 376 (M)~

The following compounds are prepared using essentially the same procedure used in EXAMPLE 12

except using the cited ester in place of ethyl-4-benzyloxy-2-(1-phenyl-3-propoxy)-6-methyl benzoate.

| EXAMPLE 15a
4-Benzyloxy-2-cyclohexvimethoxv-6-methvl-benzoic acid ‘
M.p. 127-8°C (ethyl acetate/petroleum ether); 'H NMR (300 MHz, CDCL;) § 7.35-7.42 (m, 5H), 6.55 (d,
1H), 6.46 (d, 1H), 5.09 (s, 2H), 3.91 (d, 2H), 2.637 (s, 3H), 1.75-1.86 (m, 6H), 1.05-1.32 (m, 5H); MS (EI)
354 (M)". Prepared from ethyl-4-benzyioxy-2-cyclohexylmethoxy-6-methyl-benzoate.

EXAMPLE 15b

4-Benzyloxy-2-methvl-6-{4-methvi-pentvioxv)-benzoic acid
M.p. 83-5°C (ethyl acetate/petroleum ether); 'H NMR (300 MHz, CDCl;) § 7.35-7.42 (m, 5H), 6.55 (d,
1H), 6.47 (d, 1H), 5.09 (s, 2H), 4.10 (t. 2H), 2.63 (5. 3H), 1.83-1.89 (m, 2H), 1.58-1.63 (m, 1H), 1.32-1.37
(m, 2H), 0.92 (d, 4H); MS (EI) 342 (M)". Prepared from ethyl-4-benzyloxy-2-methyl-6-(4-methyl-
pentyloxy)-benzoate.

EXAMPLE 15¢

2.4-Bis-(4-fluoro-benzvloxv)-6-methvl-benzoic acid

- ——— — e —




ethyl acetate / hexanes) to give 601 ng of title conmpound as a white
crystalline soI id. M5 (ESI) 192 30 (MrH) +. EXAMPLE 2828 November 2003

6- Met ho, @%%0]0 trimet hyI | . 3-di hydro-indol -2-one. To a _cool ed sol ution
(-5-00C) Kod ?Pé‘thoxy 3, 3-di met hyl - 1, 3- di hydr o- i ndol - 2- on€CTBH8VHF33 3. 14
mmol) in THE (10.5 nlL) is added 60%NaH (132 ng, 3.30 nmol) and the

m xture stirred for 15 nin. Add 353%ropwise to the reaction mixture

i odonmet hane (215 L, 3.45 nmoi), the coId bath |s rem)ved and stirred for 2

hrs. ,Th cti guenched with sa to roomtenp a
ai 1 ut BAPR RSB o) RE S rintma 05 > b e B PR, ibeith (a3 82 e
or gankg, . sy&! 36 MBRETESaMHN SrabardHiGeh efQl N4-bRIE-NGoro Bed9LxPVEheypSO4 and
concentrated. The residue ‘is purified by f1ash chromat ography (el uting
wi t h bS89t hyl acetate 1 hexanes) to give 601 ng of title compound as a
white crystalline solid. M5 (ESI) g20gupMriy-. EXAMPLE 29 6-H drox

-1.3.3-trineth | -1.3-di hvdro-i ndol-Z2-one. To a sol ution of
6° met2{dxlgdophgnoxvnethybimaghthales: di hydr o- i ndol - 2- one (601 ngy, 2.93 mmol) in

acet iqg %lﬂtonggg%dobiﬁ)nol &. @%%%ﬁéﬁ?wﬁtaﬂm Oﬁ'& a(idljeﬁ%bﬂa& ro(xﬁle% U‘F énThe

resulting solution is heat tore 10C), 'stirred 2 hrs,
cool dd mmol) aeshi-{wapormadyd orpieiralenal 48 cu’rﬁj@rnot) é@ﬂjbéwlﬁp@s-‘sfﬂﬂ@ﬁed TremightcEiaiue

is diggsabyes 1!; A&t O Of gﬁ %wmcé %t@tnsmﬁ&gt@@lpmté Ecmtt@tb B odr i ed

over MgSO4 and concentrate e residue Is trlturatlng with a
smal Igivegheitite ofmmiuhér HNMBi(¥€0 M0%, GHCH) 5t7|8t147é9 (mo‘t’rﬁowﬁal'f a5(m AHR 7400 t e

ial ! dl It\?znééﬁ%\bl)ml?ﬁ&%wgw)smo(l"h%yplﬁ (gl-“l_ﬁdM% (EI)B?O Q’(I)net hvl)- henvi -hexanoic

aci d methyl ester To a sol ution &XAMPLE 17 :
7.l hy ro-indol-2-one (396 ng, 2.07 mol) in

i¢ aci

enyl ) - hexanoi ¢ acid nethyl ester
(682 P’CgsplUﬁDﬁ 8f mﬁitlgdc@hdtoppmahsl)mmpht}manbmagel A4 ﬁmﬁl)m heRyid& aviD) 9 g,The
resultin eat ed S ed for [oom
tonp a0 PG et nDER e §E Kraortht 26 Flve? & GuiebS e 5P ndpalSng] 71
dmni edi:du@ﬁdel\@$®g 0. ah@mmncaadt:u;&bmdodﬂh@ 005g 8028 msolpae pdded dndiyrisidiztate
‘ chro el utinng w 30% et | . hex nes 2 ny

o ¢ TGt R i i g 5 nciee S s BRRA RisFm® oo Bppespuondinighe e
3-Tri mieht}/‘lvasa'eﬁﬁﬁe@nihﬁdol’wd ﬂ&-rbsulﬂelplﬂdﬂbd by ﬂdsﬁ)wmﬁitbgfh;)hy[@hmyd% nieehins] da C
acid oasolutlon of 6-[ 3,3-trinmeth X
M i ndUfigropieEgRge By }heﬁﬁ@wwo% s AR égpgn?z, 802,75 T5 1Y 98 O Sm), 7.48-7.54

(m, 3H), 7.19 (¢, 1H), 6.98-7.05 (m, 3H), 5.21 (s. 2H), 2.47 (t, 2H), 1.80-1.91 (m, 4H); MS (EI) 344 (M)".

20 : EXAMPLE 18

| 6-[3-(Naphthalen-2-vimethoxv)-phenyil-hexanoic acid

To a solution of 6-[3-(naphthalen-2-yimethoxy)-pheny!]-hex-5-ynoic acid (0.54 g, 1.4 mmol) in
methano! (15 mL) is added 10% Pd/C (0.10 g) and this mixture is placed on a Parr apparatus and
pressurized to 43 psi with hydrogen. This reaction is allowed to shake overnight. The reaction is filtered

25  and the solvent removed in vacuo. The residue is purified by flash chromatography (silica, 5% methanol
in dichloromethane) to give the title compound. "H NMR (300 MHz, CDCl;) 5 7.83-7.89 (m, 4H), 7.46-
7.56 (m, 3H), 7.17-7.22 (m, 1H), 6.77-6.85 (m, 3H), 5.21 (s, 2H), 2.59 (t, 2H), 2.31 (t, 2H), 1.58-1.70 (m,
6H); MS (EI) 348 (M)".

. EXAMPLE 19

30  -Butyl-diphenvl(3-iodo-benzvloxvisilane 7

To a solution of 3-iodo-benzy! alcoho! (4.68g, 20 mmol) in CH,Cl; (40 mL) is added imidazole (1.49g,

22 mmol) and t-butyldiphenyisilyl chloride (3.74¢, 22 mmol). The resulting mixture is stirred for 1h
diluted with ether washed with water and brine, dried over MgSO, and concentrated to give the title
_ compound as an oil (9.41g). MS (EI) 472 (M)".
35 - EXAMPLE 20
6-[3-(1-Butvldiphenvisilvioxvmethyl)-phenvi]-hex-5-vnol




met hyl ester (110 ng, 0.27 mmol) in (1:1) THE / -CH3OH (1 nlL) is added 250
gL water and | ON NaOH soln (270 M.). The nixture is g8iNovesbéozook6 hrs,
cool ed ag Justed to pH 4 with 2N HCl soln. and diluted with EtOAc.
The organ| 9488%r is washed with brine, dried over My SO4 PATAU08AEEAL r at ed.
The residue is purlfled by flash chromatography (eluting wth 50% ethyl
acetate / 5% net hanol r hexanes) tH gi ve 67 na of title conpound 1H NWR
(300 N1 Hz, CDCI3) 5 7.29 (m 3H), 7.14 (d, | : 7 09 (d, I , 6.63 (dd,

' i 4 t,
H) TRQ 8%18: :{jorzi%@l d 8941%](%%%"94 13\»3)%% 4 & gy "l')s gy ?E.S'fv)ﬁrr gégﬂl()wﬁ%}d(
EXAI\/F’#.‘E5 32@[ (AentiyR2 maﬁolmmmvmm@m oat @SSI' mmal)@mbd:eld 1 {OmE) 0.% tilris )i ’Dms of
134 hl . th
naded B Y RER R PG A Sy Feror TrebE £ © 35S grsind G e ot o
addi 64 omol}4nd stwing cofratubd fos 4 heTivegianalixsire Isidilmgd Géh kihs) 8dsHeo IW:IB water The
I trated und d dded
o1 o) Phen i S M BB TS aR TR SURTBHPS TS RERGT: PEO SRPIE e,
tri esoﬂ;alemyi meta(e416 heXahE@d givd the titleEdomdpoudd isFﬂIBT (ésﬂoﬁl'mm@.qts@m%& @c@ﬁ
Nove %g PgT LE§I711833 % On_conplete addition the reactio
¢ BEOE 260, 744y B0 307 el hahGoait a1 (ALD. Db bt em bl {8t ut i on
(4009A)., 2N) which is then extracted with ether. The ether extract is

washed with hydrochloric acid solution (IN), sokium bicarbonate solution
and brine; then dried over MpSOH4 ! ntrated to give the title

conp ey phy H@hl&@!ﬁmvmeIhQH{éEerﬁH[He%Bl purification. M5 (El) 164 (Mt. 5
The oW _ng conpoun repared Usin essentially the sanme procedure

used. PR SERARPRIES- B4 But&é%&’éﬂawswpwwt pgﬁrtyéidwwbc)@ﬁbm&()nnga Izd@;'EOIgfﬂ st hanol .
| SObycdrade @'Odﬁlﬁﬁ& Bdded b@%%;b%rl\l/gl?%w& oo PR b%@r f Frhd m2Q6ke @\Qnrred Eﬁcﬁpgﬁﬁﬂocﬂfehom

2-methyl - | - anol 2-brononet hl - 6- et h benzoat e

To aa@zﬂsa*ﬁ%f?rb? TR ERA with azean Fﬁ@fqdyfvromféwzwa@@cerz@t@ tygive the titkesPMPERAVPLE 1)

in cgggﬂ@gggomuqsg§n3g¢g@qg brono-succinimde (19 g, 107 nmmoi) foll owed by
4

benzoyl peroxi de nnDIg_ The resulting solution is warnmed to
reflux and stirred at this tenper L 20 mn. The reaction mxture is
15 t lgen-(abl ehflsi @4 nﬁ%fvﬁr;ﬁenhf]i LiRGafdid ddfged wi th ether (200 nmi), filtered
and conce

Toa solmnorijl of 6-[3- (t-Butyldlphenyisﬂyloxymethyl) phenyl}-hexanol (5.9g, 13.2 mmol) in acetonitrile
(28 mL) is added CCl, (28 mL) and water (43 mL). To this mixture is added NalO4 (11.7g, 54 mmol) and
RuClI3(H20) (100 mg, 0.5 mmol). The resulting mixture is stirred for 2h then diluted with ethyl acetate,
washed with water and brine, dried over MgSO, and activated charcoal, filtered through celite and
concentrated. The residue is purified by flash chromatography (silica, 20% ethyl acetate / 5%
dichloromethane in hexanes) to give the title compound (3.46g) as an oil. MS (ESI) 461 (M+H)".
EXAMPLE 23
6-[3-(tert-Butyl-diphenvl-silanyloxymethyl)-phenvI]-hexanoic acid methyl ester
To a solution of 6-[3-(tert-butyl-diphenyl-silanyloxymethyl)-phenyl}-hexanoic acid (3.3 g, 7.2 mmol) in
DMF (15 mL} > added potassium carbonate (1.09 g, 7.9 mmol) and iodomethane (500 pL, 7.9 mmal).

The mixture is stirred for 6hrs then diluted with ether. The organic layer is washed with water, brine,
dried over Mg30, and concentrated. The residue is purified by flash chromatography (eluting with 10%
ether / hexanes) to give 2.42 g of title compound. 'H NMR (300 MH}_, CDCl3) 8 7.70 (i, 4H), 7.38 (m,
6H), 7.20 {m, 2H), 7.12 (s, 1H), 7.06 (d, 1H), 4.76 (s, 2H), 3.65 (s, 3H), 2.59 (t, 2H), 2.30 (t, 2H), 1.64
(m, 4H), 1.37 (m, 2H), 1.10 (s, 9H).

EXAMPLE 24

6-(3-Hydroxvmethvi-phenvi)-hexanoic acid methy! ester

To a solution of 6-[3-(tert-butyl-diphenyl-silanyloxymethyl)-phenyl]-hexanoic acid methyl ester (2.37 g,
i 5 mmol) in THF (10 mL) is added acetic acid (283 pL. 5 mmol) and M TBAF (5 mL). The solution is

stirred for 2hrs then diluted with EtOAc / ether (1:1). The organic layer is washed with water, brine, dried
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purified by flash chromatography (silica, 4% acetone in hexanes) to give
the title conpound. This product (approx. 85% purity28Nevainbeez0gss net hyl
2. 6-di m;,hl)"l -benzoate) is used without further purificat] 1) 242,
244 (M XA"“F@er n). The follow ng conpound is prepared L}Js(?lﬂrdsog@ééﬁt ially

t he sane procedure used in EXANPLI.:8 3a, 20 except using the cited ester in
pl ace of nethyl 2.6-dinethyl-benzoate. EXAMPLE 33b | sobutyl

2- br ononet hvl - 6- net hvl - benzoate M5 (ElI) 286, 288 (M Br pattern). Prepared
fromdvéOrhUém an@ccﬁlcgrhﬁﬁﬂ hYllr REBFOR ﬁrrﬁmzlsﬁcﬁ%&)lmﬂéél (Piutrngwrth BS%eth i
3-(Quinolin-2-y X-oro pan- -ol EXAMPLE 3 3y r opanedi ol EY>

85 m’?ﬁ?@ter’be“@i‘f‘éb@lmdl i§ 0P GY§ ENMIune 2 ‘VITSIEE'()%ﬂM)) and cooled to 0 C. Sodr um
hydride (60% 3.6 ng, 90 mmi) ig fepartionw se, and the contents are
al I owed to str r for 15 m n ~at Ol\ﬁg—gﬁmromsthyl quinoline (7.64 g. 42.7
mol )6-3sBrani Araheny methvi S eowed to stir overnight. The reaction
g p | a 00

) “"“ae%‘d&fﬁﬁﬁﬁ %Qgh%aéﬂgr HRALECM B M m BBl b T 2 n
Wi t h @@ D lsad@ﬁam@eoﬂpbos:ﬂm (g momé: morodastircedluatjidomogersograbinagoladtd Qs hed

Wi th Nﬁ E{Srﬁé%f e'g}zrgg'\gﬁh% a&gpcppo rrclmn se(and)§he r%gﬁtmﬁzmxtq{e sﬁ%er?%@%mh{g %@e ﬁ‘nxture

filtered er vacuumto mat e purified
by f |isasdncemtated med thgreajdinyis psiifiddasy, fladh Eﬁztonmdgambjr (emmgl ith|18Yocamhedt h'azme)/ to give

or epaistieech Age Secmr i eymbnasat VI LbnatR W 3Bt 2 . o

Sisls

uii Nng.48@, ZH) B6b @) 3H), 2.60 (pl2ane2.Df (11218, podpandd, 087 (CEHCTTTTTTTT CTTTAC
mrTT V't 28 Novenber 2003 WO 00 )§4 ﬁ) EXAMPLE 34b

4- (Qui nol i n-2-viiethoxv) -but an- ‘éﬁiégéESI) 232 (MtH) ". Prepared from

1, 4- bavraREV-BImetdyl-( Quiliydio-iAdA-biret hoxy) oent an- -oI EXAIVPLE 34c IVB (ESI)

246 (‘szll_'goo]edlzgl & e'PB (f,’) o?lg]methoxee n{ grh\ ro-mdol 7-0ne'¥§2‘0 mg, mmo See (?uai]l

J.; Morrissey, P. M. Synthesis 1993, 51-53) in THF (20 mL) is added dropwise TMEDA (1.57 mL, 10.4
15  mL) followed by dropwise addition of 2.5M n-BuLi (4.16 mL, 10.4 mmol). The mixture is stirred for 15

min then warmed to -25°C. Add dropwise iodomethane (405uL, 6.5 mmol) and let stir for 20 min. The

reaction is quenched with sat NH,Cl soln, warmed to room temp and diluted with EtOAc. The organic

layer is washed with sat NH,Cl soln, brine, dried over MgSQ, and concentrated. The residue is purified

by flash chromatography (eluting with 45% ethyl acetate / hexanes) to give 679 mg of title compound.
20  MS (ESI) 178 (M+H)". '

EXAMPLE 27

6-Methoxy-3.3-dimethvl-1,3-dihvdro-indol-2-one.

To a cooled solution (-78°C) of 6-methoxy-3-methyl-1,3-dihydro-indoi-2-one (679 mg, 3.83 mmol) in

THF (13 mL) is added TMEDA (1.16 mL, 7.66 mmol) followed by dropwise addition of 2.5M n-Buli
25  (3.06 mL, 7.66 mmol). The mixture is stirred for 15 min then warmed to -25°C. Add dropwise

iodomethane (275uL, 4.40 mmol) and let stir for 30 min. The reaction is quenched with sat NH,Cl soln,
warmed to room temp and diluted with EtOAc. The organic layer is washed with sat NH,Cl soln, brine,
dried over MgSO, and concentrated. The residue is purified by flash chromatography (eluting with 35%
ethyl acetate / hexanes) to give 601 mg of title cornpound as a white crystalline solid. MS (ESI) 192
30 (M+H)".
EXAMPLE 28

6-Methoxv—1,3.3—trimethyl-I.3-dihydro-indol-2-one.
To a cooled solution (-5°-0°C) of 6-methoxy-3,3-dimethyl-1,3-dihydro-indol-2-one (600 mg, 3.14 mmol)

" in THF (10.5 mL) is added 60% NaH (132 mg, 3.30 mmol) and the mixture stirred for 13 min. Add

35  dropwise to the reaction mixture iodomethane (215 pL, 3.45 mmol), the cold bath is removed and stirred

for 2 hrs. The reaction is quenched with sat NH,Cl soln, warmed to room temp and diluted with EtOAc.
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2- (Qui nolin-2-yl net hoxy) -ethanol M (ESI) 204 (MtH)'. Prepared from

et hyl ene glycol. EXAVPLE 34e 2.2-Dinethvl-3-(quinolig l8&ovember2003

vl met hoy, an-1-ol MS (ESI) 246 (M+H) . Prepared fromn ent gl ycol .
EXAMPLE ?)50“8?9@ hyl 2-meth |-6- 3- uinolin-2-vlmethoxv - W&T&% f’ﬁ?/
-benzoate 3-(Quinofin-2-yl met hoxy).-propan-1-o0i (4.6 g, 21.2 mol; EXAMPLE
3a) is dissolved in 20% DMPU i n E (50 nm.) and cooled to 0 C. Sodi um
hydri de (60% 920 ng. 23 mml) is added portionwi se, and the contents are
al | oyRGbriicShyer 1sf\ﬂ1rshe115wms|?tl\]ﬁ c1d E:r bM?é BYLd &vi pﬁ/ﬁﬁ@”%d%h oat e
(77% 7.25 gg; 23 mol , EXAWMP i;_ 5 I s added ean e rea%etﬁfrgﬁér% a.%gi%ﬂé

war i Perifiediby H&%@Pﬁ%@@n{@u%mg wme@éremvgmemer/ﬁ@vrr@s)dp igbyn 60 kmpoftited i nt o
wat efondpBd ¥lawrdnexiihasdigd eidd¥hsaeet ate (3 x 200 nL). The organic
fractln{gns are Tooo g alr?d msw(tég)e{ \X/(vatﬂef) (3 x 250 nL) and brine (2 x 300
m), dried over MJSO4, filteredEddMPeBdfed under vacuumto an oil. The
crud@ngg it 8l ehigiefd Hf_l gld H chromat ography (silica, 2% nethanol in
di chToronme anel 5 gr v B3RYinfioRE B, und. Ms (ESI) 380 (M+H)'. The

foI Imﬁﬁutwﬂﬁém@boﬁ’r@ %ritrgmth:eldl &sinhygrces@elrﬂ 0ral(6@/1 mpel. %:ammobnmexd:tmﬂ used

3" OPOERF 1R m EBRSRI A e RELE) e o D PRk BeRo 0B Sheatpd opefiex 4
UI noﬂIDﬁ- lzﬂ?ﬂ)n]mhhdwz\hrs- thum moﬂ/emab hodm tdogn I Ma:beceMBatécESid):r 28dced bebfure. TRE epar ed
Mt nist eSO B AT B0k zanls 8ekvasbea Vinh rivendied elep bRVl (esi)
ggg) o{dVbdd)rated Pﬂmas iéwek if proified by qtitufing mnﬁ/a?/dn@m&mﬁggl)o;rﬁm;i ﬁlfg'ln\iae:lﬁg )T.OQA)EWA;LE
oxvrr.erW A oﬁsq\’teﬁ%lhd}/h@%(gsés%(‘%g{mhw (MtH) -. Prepared from

2, 2-di rret hvl - 3- (qU| noI i n-2- vI met IBXAMPREGpan- l-ol i (EXAMPLE 34e). EXAMPLE
36a bt hyl.- o CI[ I\/bt hyl

mol To EQ(‘AMR!BE? 6&5&!’):)&*—51; .adl-t&ﬁﬁth\w(i,_)l-cﬂhﬁirh-atmﬂ "-(086.(39‘6)ng, 207 leﬁ\iﬂﬂﬂm Uls 90
ol PnL 15 agéjeq%g(ii-a&"gmgrmeethvl pr?'nen}r:lg e%&glcggl trr?ghyx\qstom 11812,8 2.28 mmol) and potassium
carbonate (315 mg, 2.28 mmol). The resulting mixture is heated to 60°C, stirred for 2hrs. then cooled to
. -room temp and diluted with EtOAc. The organic layer is washed with water, brine, dried over MgSO;
and concentrated. The residue is purified by flash chromatography (eluting with 30% ethyl acetate /
hexanes) to give 352 mg of title compound. MS (ESI) 410 (M-+H)".
EXAMPLE 31
6-f3-(1,3.3-Trimethyl-2-0x0-2.3-dihvdro- 1 H-indo}-6-vloxymethyl)-phenyli-hexanoic acid

To a solution of 6-[3-(1,3,3-trimethyl-2-0x0-2.3-dihydro-1 H-indol-6-yloxymethyl)-pheny!]-hexanoic acid
methyl ester (110 mg, 0.27 mmol) in (1:1) THF / CH;OH (1 mL) is added 250 wl water and 10N NaQH
soln (270 pL). The mixture is stirred for 16 hrs, cooled to 5°C, adjusted to pH 4 with 2N HCl soln. and
diluted with EtOAc. The organic layer is washed with brine, dried over MgSO, and concentrated. The
residue is purified by flash chromatography (eluting with 50% ethyl acetate / 5% methanci / hexanes) to
gfve 67 mg of title compound. 'H NMR (300 MHz, CDCl;) § 7.29 (m, 3H), 7.14 (d, 1H), 7.09 (d, IH),
6.63 (dd, 1H), 6.52 (d, 1H), 5.04 (s, 2H), 3.18 (s. 3H). 2.64 (1, 2H). 2.36 (t, 2H), 1.66 (m. 41H), 1.40 (m,
2H), 1.34 (s, 6H). MS (ESI) 396 (M+H)".

EXAMPLE 32a

Methv!] 2.6-dimethvl-benzoate

Toa cooled (0 °C) solution of 2,6-dimethylbenzoic acid (20.2 g, 134 mmol) in dichloromethane (200 mL)
is added DMF (1 mL) followed by oxalyl chloride (14 mL, 162 mmol). On complete addition, the cold
bath is removed and stirring continued for 3 h. The resulting solution is concentrated under vacuum and

the residue added slowly to a cooled (0 °C) solution comprising methanol (200 mL) and triethylamine (40
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88 28 Novenber 2003 PCTIUS00/11833 to 90 C overnight. The reaction is
cooled to r.t., and the volunme reduced under vacuum 28 Nohbérdmoant, 90

mrol ) i sygdelgsksgand the pHis adjusted to - 4. The cont e%’ﬁ{%’l? red into
water (400 nL) and extracted with dichloronethane (3 x (5

organi c | ayers are conbined, washed% th brine (2 x 300 nlL), dri ed over
MpSH, filtered and reduced under vacuumto dryness. The crude nmaterial is
purified 5 by flash chromat ography (silica, 3% nethanol in dichioronet hane)

: t O gl mE). tdhﬁcdth;ilét@ amqﬂaﬁgctg# an\/Rre (s%ggecMG'FB»O I@qfé ;?Lo?re? u%Z OChg)l_% ?c

2H) S&WY'G“ ‘%00 “2‘|-|)2N’)3Vh§11! i then zﬂljﬂcteg wi e(tlter l_%hq)ethezeﬁtact( S\vasﬁéd)wltmmﬁ@ncmqucnt et,
2H); dvasfoﬁﬁoh(ﬁ%s&mmlwbomowo Wl B PRI AN o EPEE L R
%xde YR cited

essentlall t he same procedure used I n EXA usi ng
est er8iyst Ei/gegor@)qoup@tvﬁyh 1s used without further purification. MS (EI) 164 (M)

25metthl 24 a hyl, s EXAVPLE
Sb i e Y bl T Rkl AR Bl i BB 2 L i
(300 Wtuem:lwl@%w,!@l@me@ﬁmemmol 7.83 (d, | H, 7.77-7.71 (m 1H),

7.62-7.54 (m 2H), 7.28-7. 15 (m 3 151 9% (s 2H), 4.63 (s, 2H), 3.66 (t,

249 Goifble gty fubiad s, M. E 4r);" 15 VS (ESI) 380

2- rretM§I(E’62[)&(thPmlamﬁf®ny2 -methiybXypyerzueloxymet hyl ] - benzoate. EXAVPLE 36c

ZpMet hvi - 6- [ 5- (qui nol i n-2-yl met hoxy) pxvznet hyl | - benzoic acid 'H NVR
(300 pyHgyvi LS read M%L?H), 7.75-7.64 (m 2H),
7 58-7‘5%‘(‘”‘#@“#%@&—%—%8 E b Hglto (m 3H), 4.93 (s, 2H), 4.62 (s, 2H), 3.68

2?@3 scdutB® of methyH},6-dimaliylftenzadtd) (22 0.¢7 234Imi6 3, EXAMPHE ;1) MEQR36) mL3 84
|V|+
(2 "o PRI EGIATELSY g7 o oot 44123 ol A
35¢). remﬁlt@ads warmed to reflux and stlrred at this temperature for 20 min. The reaction mmture is
2. | | - | -
32 o TR cohitdinedute) MR 3 Gl B o0 1y
7 59-purifigd @nﬂa%ronﬁt@apﬁy 19lidani% aBefpne . hg)dan(nﬁ 10 g1td the dtlebobmpsynd2his 3. 46 (s,
' Br epaﬁ? Cﬁ-l% &?F{l{oﬁ?ﬁ? %ﬂ g(}g gﬂsuim der rﬁs‘?ﬁ%’@ 8%ime%lﬂ-benzoat£) IS us)ed wghout ﬁJNﬁgp
-3-( cﬂ]lﬂrﬁ'!@#tiqm- WEWEM){Wrﬁth hyl]-6-nethyl - $enzoate (EXAVPLE 35d).
The fgl d t d
e BB AR 5 LAy 1 G e
Al eckxatnt ubio thersitpd ester :roﬁla&-c(fapwtm RisAdidreshly Rishiraey ) -

EXAMPLE 33b
Isobuty] 2-bromomethvl-6-methyvl-benzoate

MS (EI) 286, 288 (M" Br pattern). Prepared from isobuty! 2,6-dimethyl-benzoate (EXAMPLE 32b).
EXAMPLE 34a

25  3-(Quinolin-2-ylmethoxy}-propan-[-ol
1,3-Propanediol (6.0 mL, 85 mmol) is dissolved in 20% DMPU in THF (80 mL) and cooled to 0 °C.

Sodium hydride (60%, 3.6 mg, 90 mmol) is added portionwise, and the contents are aliowed to stir for 15

min. at 0 °C. 2-Chloromethylquinoline (7.64 g, 42.7 mmb!) is added and the reaction is allowed to stir
overnight. The reaction is poured into water (700 mL) and extracted with ethyl acetate (1 x 200 mL).

30 Sodium chloride is added to the aqueous layer and extracted again with ethyl acetate (2 x 200 mL). The
organic layers are pooled and washed with water (2 x 300 mL) and brine (2 x 300 mL), dried over
MgSQy, filtered and reduced under vacuum to an oil. The crude material is purified by flash
chromatography (silica, 2.5% methanol in dichloromethane) to give the title compound. MS (ESI) 218
(M+H)".

35  The following compounds are prepared using essentially the same procedure used in EXAMPLE 34a,

except using the cited diol in place of 1,3-propanediol.
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propan-1-ol, the cited al kyl ating reagent in place of nethyl
2- br ononet hyl - 6- met hyl - benzoat e. EXAMPLE 37a (2- Met hybg8 NoveRber2onal i n- 2-
| met hoxv - ro oxvmethvl 1- henoxv -acetonitrile M5 (ES!) 377 (M:H)'
Pr epar SHOMEMBSB_ ( qui nol i n- 2- yI met hoxy) - propan- | - ol ( EXAVPCE/US8)183%hd 35
(2- bronomet hyi - 6- met hyl - phenoxy) - acetonitrile. EXAMPLE 37b 2- Met hyl -6- 4-
UI noI i n-2-vl net hoxv -but oxvnet hv) 87henoxv -acetonitrile CInCTTTTTTT CS, =
"r'T mITT L' 14" 28 Novenber 2003 WO 00/64888 PCT/ US00/ 11833 89 Ms (ES1)
39.1 (MtH)' . Prepared from 4-(quinelin-2-yl met hoxy)-butan-1-ol (EXAVPLE
d (2-,b , thyl%\@éﬁbﬁ%{bacetonitrile EXAMPLE 37c 2-Meth
-et hoxvnet hvl -henoxv -acetonitrile 5 M5 (ESI)
363 MME)SINBP(MﬂHI e@répﬁ&mr&nﬁ quia@inkdioR- y| met hoxy) - et hanol (EXAVPLE 34d)
and (2- brononet hyI 6- met hyl - phenoxgi):-acetonltrl | e. EXAMPLE 37d
- 2 ui nolin v -butox methvl -henox
! H) . Prepared from
4-(qM9(®BI)rI4€cM#HFt Wred T 05l peflanddiBfAVPLE 34b) and ( 2-
br ononet hyl - 4- chl or o- 6- et hyl - phenox acetonitrile. EXAMPLE 37e
4- Chloro- 2. 2. 2-di met hvl - 3- ui nolwhoxv - ro ox nethvl -6-nethvl-
henox%s -4 Xy)-€ ESI) 439 (MtH)-. Prepared from
2. 2- di9Eshybs @m(ug)n Iwgda&da‘r&h g{g},i@@g( ])chpropan- I -ol (EXAMPLE 34e) and
(2- bromonet hyl - 4- chl or o- 6- et hy enoxg) acetonitrile. 5 EXAMPLE 38a
2- NEtth, 6- 3- ui ncl)lln 2 Irretho Béeret hv! - henoxv -acetic acid

L ) TBIOR2{K Y propoxyrret hyl ] - phenoxy) - acetonitrile
(3331\,{'&}(539289 mp p%@éﬁ% ht%lﬂbéo‘im ved in ethanol (8 nmL). 10 N NaCH
(900 jtL, 9.0 ¢ ? |rs added ancfet he"contents heated to 60 C for 2 hrs.

The reactlon is cool ed to r.t. arﬁMME_E.I%_ﬁd usted to -- 4 with 2 N HCL The
0 comdsdi -6 lin-haimgskoxviproppymeth 090 nl) and ethyl acetate
(100 3ftb).momhaym9;a 4@){@ -of@sk Lwlth%owxmbeé 34 it fis, ds%waxh n AGHAPE u( 2 X
75 rnL:). The organic fractlons are conbined and wash sat.

NHa CITHEASGmipmdipppied gy ¢ Q. SodinmNtyddie (600, 920 g 23romeld uddad pundwxscxammum to

an Oltlle co;l- Qrﬁs Stk Lc{ﬁlcg.\.fed to stir for 15 min. at 0 °C. Methyi 2-bromomethyl-6-methyl-benzoate (77%,

7.25 g, 23 mmol, EXAMPLE 2a) is added and the reaction is allowed to warm to r.t. and continue to stir

- overnight. The reaction is poured into water (600 mL) and extracted with ethyl acetate (3 x 200 mL).
The organic fractions are pooled and washed with water (3 x 250 mL) and brine (2 x 300 mL), dried over
MgS0,, filtered and reduced under vacuum to an oil. The crude material is purified by flash
chromatography (silica, 2% methanol in dichloromethane) to give the title compound. MS (ESI) 380
(M+H)".
The following compounds are prepared using essentially the same procedure used in EXAMPLE 35a,

+ except using the cited alcohol in ptace of 3-(quinolin-2-ylmethoxy)-propan-1-ol.

EXAMPLE 35b
Methyl 2-methyl-6-[4-(quinolin-2-vimethoxv)-butoxyvmethy!l-benzoate

MS (ESI) 394 (M+H)". Prepared from 4-(quinolin-2-ylmethoxy)-butan-1-ol (EXAMPLE 34b).

EXAMPLE 35¢
}  Methvl 2-methyl-6-[5-(quinolin-2-ylmethoxyv)-pentoxvmethvi]-benzoate

MS (ESI) 408 (M+H)". Prepared from 5-(quinolin-2-ylmethoxy)-pentan-1-of (EXAMPLE 3dc).

EXAMPLE 35d
Methyl 2-[2.2- dimethvi 3-(quinolin-2-ylmethoxyv)-propoxvmethvl]-6-methyi-benzoate

MS (ESI) 408 (M+H)". Prepared from 2,2-dimethyl-3-(quinolin-2-ylmethoxy)-propan-1-o!
y  (EXAMPLE 34e).

EXAMPLE 36a
2-Methyl-6-[3-(quinolin-2-ylmethoxv)-propoxvmethyl]-benzoic acid

Methyl 2-methyl-6-[3-(quinolin-2-yimethoxy)—proboxymethyl]-benzoate (3.3 g, 8.7 mmol, EXAMPLE
35a) is dissolved in ethanol (81 mL). 10 N NaOH (9 mL,, 90 mmol) is added and the contents are heated



material is purified by flash chromat ography (si.I I ca, 6% methanol in
.dichloromethane) to give the title conpound. 'H NVR 080QvafEer £00613) S
8298 7.82 (d, 1H, 7.75 (t, IH, 7.56 (dd, : 50 (d,

@‘%"gﬁld“% 7.00 (dd, 1H), 4 79 (s. 2H), 4.61 (sPegﬁs,‘m’Z‘.Sé% (s,
2H) 370347(m 4H) 2.31 (s, 1.95 (m 2H). M5 (ESI) 396 (MtH)-
The foll ow ng, conpounds are prepar d using essentially the sanme procedure
used in EXAMPLE 38a, except using the cited nitrite in place of

{2- mef Iy '°C§"’L'$““1“3”Ei%ﬁki}5“&g §§BQE8 ROXY LI @RIXMTBLNN ] ina RNERCKY b W Hel (45

-acetonitril
2- Methy] S6mndY didded.iand Bhe\plHne kii0stsd tobut My B@itdi ake glnesdauty vatee et00cnidcind ' H

7 5 Shegq 1 giytoramefhanie £ d0q L Sy ordpi it Somphie, sshedb e .

(s. 210,mY), Bled &er lﬂﬂgl)SQJ,CﬁlﬁfEd%né Ed(drd uddedh) vacud 2o dr$ness3 e cride/PatedidNis girlfiedVS

( E’Slnze‘fﬁéﬂgh %Mrtgpatoqapﬁb fﬁa‘ﬁaé"{v|"r?€1ﬂﬁe}>ewcfﬂwas@ghﬁa&) R giye the tle compound. 'H NMR

h |
TS COR e (ST, U2 S A T 501

( RTTT(sR2HR 80 (302 0b Se4d8 8. Noleiihed-5e 331, PeTumean? ;843 (E5d) 364 (MyrkD(-300
Mz, mm)\;’vnrﬁa%or?t_‘?mﬁld;;re P%hrea ld},llr_xﬁg dssdriat iﬂrh e fantd) prochLE'l)ﬁ used %E)((ﬁMPlLE"@Ga

7.55-7.50 H,
4.81 ¢useptawing the cited ester ip place of. iaehylg: m@tw)! -6-(3-( menoé.m?@vl(nmhowmﬁyosnozywhxllr 3H) .
'\ﬁL(E&ln)zo 82 (MtH) ". Prepared from {2-nethyl -6-[ 2-(qui nolin-2-yl met hoxy) -

oxymet hyl ] - phenoxy) acetonitrile (EXAMPLE 37c). 5 EXAVPLE 38d
f 4- Chl or o- 2- net hyl - 4. EXAMPLE 36b

ehenxgpd acklbetic acid ' H NVR (300 MHz,

B R iyt e s 56y e o LT Aot oy o

3. 68- 3269.15r(m, 3H), 4.93.(SH)S4.63(s) 2H)L3.36(,(28D), .57 (028, 2.58Hp.. 3B .$4EBI) (mMH)

E)tgt+|(;?<l)\/d %@W 6 gﬁ' n(gxyr%r{)"?féee‘{}]o%lr' ?ﬂ i ﬁ\ F?%%I\EE{E{@%?H P%WE?ZM or o- 2-

2, 2- dbmzbahel-S ui nolin-2-vlmethoxv - ro oxvneth | -6-neth i- henoxv

-acetic acid 'H NWVR (300 MHz, CD(éng 33-8.15 (m 1 H, 8.15-7.98 (m |
H, 7.97-7.30 (m 4H), 7207oo(11-;—\@’\1——*%8—3‘#‘Qi
Z-Methvl-6-5- (qumo!1n-2—ylmethow)—pento'{\methy[]—benzmc acid

"H NMR (300 MHz, CDCl;) & 8.22 (d, 2H), 7.84 (d, 1H), 7.75-7.64 {m, 2H), 7.58-7.53 (m, 1H), 7.25-7.13

20 (m, 3H), 4.93 (s, 2H), 4.62 (s, 2H), 3.68 (1, 2H), 3.53 (1, 2H), 2.41 (s, 3H), 1.72-1.63 (m, 6H); MS (ESD)
394 (M+H)". Prepared from methyl 2-methyl-6-[5-(quinolin-2-yimethoxy)-pentoxymethy!]-benzoate
(EXAMPLE 35c).

EXAMPLE 36d
' 2—[2.2—Dimethyl-3-(quinolin-z-vlmethoxv)—propoxvmethvl]-é-methyl~benzoic acid

25  'HNMR (300 MHz, CDCl;) § 8.25 (d, 2H), 7.85 (d, 1H), 7.72 (t, 1H), 7.59-7.48 (m, 2H), 7.23-7.10 (m,
3H). 4.94 (s, 2H), 4.64 (s, 2H), 3.46 (s, 2H), 3.34 (s, 2H), 2.49 (s, 3H), 0.96 (s, 6H). MS (ESI) 391
{M+H)". Prepared from methyl 2-[2,2-dimethyl-3-(quindlin-Z-ylmethoxy)—propoxymethyl]-6—methyl—
tenzoate (EXAMPLE 35d).

The following compounds are prepared using essentially the same procedure used in EXAMPLE 35a,
30  except without DMPU as a co-solvent; using the cited alcohol in place of 3-(quinolin-2-ylmethoxy)-
propan-1-ol, the cited alkylaﬁng reagent in place of methyl 2-bromomethyl-6-methyl-benzoate.

EXAMPLE 37a
{2- Methyl 6-[3-(quinolin-2-yimethoxv)-propoxvmethvl}-phenoxv}-acetonitrile

MS (ESI) 377 (M+H)". Prepared from 3-(quinolin-2-ylmethoxy)-propan-1-ol (EXAMPLE 34a) and
(2-bromomethyl-6-methyl-phenoxy)-acetonitrile.

EXAMPLE 37b
{2-Methvl-6-[4-(quinolin-2-vImethoxv)-butoxvmethyi]-phenoxv}-acetonitrile

[¥3]
Ln
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2H), 4.78 (s, 2H), 4.55 (s, 2H), 3.37 (s, 2H), 3.27 (s, 2H), 2.31 (s, 3H,
0.94 (s, 6H). I\/IS (ES1) 459 15 (MrH)+. Prepared from 28 November 2003

{4- chIo 2-di met hyl - 3- (qui nol i n- 2-yl net hoxy) - pr opox nmet hyl -
phenoxy ™ a@ﬁé‘{ Hitrile (EXAMPLE 37e). EXAWPLE 39a PeTdbnkasd

N- (4- Hydr oxy- butvl) N- qui nol i n- 2-yl get hyl -acetam de To a solution of

4-am no-| -butanol (943 L, 10 nmol) 8 n anhyd: nethanol (20 nlL) is added

2- qui noline 20 carboxaldehyde (1.57 g, 10 mml). The solution is allowed to
stir + 1 ) d
portlgir?V\(nlEsSte) )oggﬂ . rﬁr ﬁrteg‘ﬁjto}é]ql Ggﬁgt'?rrﬁghmwbud] ’JI’FI%QAEMﬁ%Q O'lmd(on of
acet ypromeRtetwi- él'éleéhbdhwhq_lo\}ﬂ)@cmtrble in dichloronethane (10 nL) is added
dropwi se over 15 min., and the cgﬂkm%qre stirred at r.t. for another 2
hrs. V\ater 100 n) is added, an nts are extracted with

di chi inoiniBPmethbxy )} Eiexon h:ril—ohdw‘amalccmmtra«!e pool ed and washed

ch '
\\I/Ma%UUﬁ'I{S[ 0] QI(]%(%{M;%I’] Q(P‘aﬁg%.o d{@um rbl\l/%]?sl‘]y Etha%)li Fé)ﬁg%@ﬂg(?ﬁr OI’TB. glrjgpﬁ;

(sili bamopitshyktirztioll-phenogly)eketonioiiet hane) to give the title conpound. M5

(ESI) 273 (M+rH)+ The fol | ow ng c '7% prepar ed using essentially the
same pj o e CACED tH%i nlge cited.amno al cohol in
pI ace~ o elny nOX} -acetonitriie

N - (3M¥y(dﬁs¢>w4pmpm )P—ré;bagd fioed 4. muﬁmuhn‘q,ﬂrhmhow@peﬁm%(EWESbﬁb?ﬁﬁ (EMFH) -

Pr anol . EXAMPLE 40a Met hyl
i %Efceotm ﬂ-.m(l]glcﬁg ?’ﬁ'"fﬂ'{)’f'ﬁ’éﬁnﬁ\)i) aéer‘r‘i”HS)l "but oxyret hyl | - 6- net hyl - benzoat e 35
N-(3 Hydroxy propyl) - N-qui nol i n- 2EXIANERIIE/37e acetam de (410 ny, 1.5 nmol,
XANPYECREA)-24[3.2-dith e dl M@Uinbin- QQ%M J)-pidpd ‘3-6rthgth Anshe ot @detbitrile C

SOdIU 9 d the con ts are

Sor e B VS 48 PR i nerit Hmré?wr%“ﬂ&dfp*r“ﬂ@ﬁ?omafr 365
SUBST(BXA M PEHEEE) nB(2-brodfo)nethy |- Nomershe et DheiiRyP adeboh&ite. PCT! USOO/ 11833 91
nfg. 1.5 nmol, . EXAMPLE 2a) is addE. ontents are allowed to cone to
r.t.. ] . il oyl ed into water (100
nm.) and : Ao~ €= organi c fractions
are pqmmdhﬁme[:v[a&heldu Mﬁrh:th&ﬁfr)eﬁro;(cﬁy%eth?@-pﬁﬂn))tﬁ%eﬂaﬁﬂtrﬂe (2{2 g IIZEQrﬁin);I., dried

over e reduced under vacuumto an o
mat er .Eﬁﬁ“éﬁ?) 1 ?‘53 Trqutzanl (3 g oh%“é*b%%(ﬁ@‘) Ksidg '6510')3%%5 ﬂ%‘gF cortents
di chl aenerblre)fod Pr@l YR: khiSiok islcb@ed MO the pPMudfERUIo 433vith 2 N HCL. The
0  contents are partioned between aq. NH,Cl (10%, 100 mL) and ethyl acetate (100 mL). The aqueous layer
is further extracted with ethyl acetate (2 x 75 mL). The organic fractions are combined and washed with

sat. aq. NH,Cl (2 x 125 mL), dried over MgSQ.,, filtered and reduced under vacuum to an oil. The crude

material is purified by flash chromatography (silica. 6% methanol in dichloromethane) to give the title
compound. 'H NMR (300 MHz, CDCl;) & 8.29-8.21 (m, 2H), 7.82 (d, 1H), 7.75 (t, 1H), 7.56 (dd, 1H),

S 7.50(d, [H), 7.15 (dd, 2H), 7.00 (dd, 1H), 4.79 (s. 2H), 4.61 (5, 2H), 4.55 (s, 2H), 3.70-3.47 (m, 4H), 2.31
(s, 3H), 1.95 (m, 2H). MS (ESI) 396 (M+H)".
The following compounds are prepared using essentially the same procedure used in EXAMPLE 38a,
except using the cited nitrile in place of {2-methyl-6-[3-(quinolin-2-ylmethoxy)-propoxymethyl]-
phenoxy}-acetonitrile.

0 " EXAMPLE 38b
{2-Methyl-6-[4-(quinolin-2-yimethoxv)-butoxvmethvil-phenoxy}-acetic acid

"H NMR (300 MHz, CDCl;) 5 8.22-8.19 (m, 2H). 7.81 (d,!H), 7.73 (dd, 1H), 7.55-7.50 (m, 2H), 7.17-
7.13 (m, 2H), 7.01 (dd, 1H), 4.85 (s, 2H), 4.60 (s, 2H), 4.56 (s, 2H), 3.64-3.59 (m, 4H), 2.32 (s, 3H), 1.75
(m, 4H). MS-(ESI) 410 (M+H)". Prepared from {2-methyl-6-{4-(quinolin-2-ylmethoxy)-butoxymethyl]-
phenoxy}-acetonitrile (EXAMPLE 37b).

v-
i

EXAMPLE 38
{2-Methvi-6-{2-(quinolin-2-vimethoxv)-ethoxvmethvi}-phenoxy} -acetic acid
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(MtH)-. The foll ow ng conpound is prepared using essentially the sanme

" procedure used in EXAMPLE 40a, except using the citep8 Bbwahidr J003pl ace of

N ( 3- hywioosvg4sge opyl ) =N- qui nol i n- 2-yl met hyl - acet am de. EXSERSE/MEH Met h | 2-

3- acetvl-uinolin-2- Inethvi-amno - ro oxvnethvl -6-neth |-benzoate M5

(ESI) 421 (M+H)+. Prepared from 90

N- ( 3- hydr oxy- propyl) N- qui nol i n- 2-yl met hyI acetam de ' (EXAMPLE 39b).

EXAMPLE 41 a 2- 4- Acetvi-* uinolin-2- t hvl - ami no - but oxynet hyi

- 6- WEKTIHMR‘)’@PIWZCCBQ Yo %@—ﬁylﬂ {m, 2H}. 779 (d lH) 7.75-7.68 (m, 1H), 7.5 750(m 1H),

2- [47(4a@@tmquwml(hﬁgg&xbwdmlﬂ H‘)QDQI'(QU*}%XME&“YH a@a@?hyls—ﬂ@%%%te

(375 ny, a) 1§ dissolved in et 10 N

NaOI—Mtia;@@-t(s_ 3Hg M3 MD;S'J{ Mdtidebreparpd fromel 2- le@ihxle@ﬁs{qalmellthWOM)) 90 C

over Ly and 2 N HCl (4.3 nL) is added,

foll gﬁ‘g et%fpg%)r\%ﬁ }5& ?tﬁiegggo?%%%ﬁél to adjust the pHto - 4 - 6. The

céntents are poured |nto vvater ﬂﬁﬁlﬁﬂﬁﬁnd extract ed W th dichloronethane
: ing ehugoxyme 2. ghid acidi t h brlne(3x

100 Ite u ness.

The g%()N%[g r?gg"[elﬁ)l apd}/?gé 2481 ’fI 'p(ﬁl l’g?rgtjlt?gar aphﬁfl?%n?sto

met hanal7.ia(mg2ighk 8r (HTEBD&MXS 28D, gi. 3ne(s) 116, Bl68-|369 (004 ABd (s, 3H),NIVR (§ 300 VHz,

oo yrond) B Y 650,48 sy Bropaigh repm P elord -y By o B pyinf P S o

1033-bhtokPméthgi]- ,aiahoxy@a%r(@uecemm 38401 (s, .66H), 4.67 (s, 1.33H), 4.63
(s 66H) 3.55- 45(m 2.66), 3 gggm 1.33), 2.58 (s, 2H), 2.55 (s,

% . g "’"d jug thyl- 5 E%; u_lu .‘- 0‘( Jf -0-meimn o.; no v =] tIEElS|e?c1d421

pr?ﬁéﬁﬁleRgmdAH{l @@NYBlsE|3431E§ (m, lermteeﬁlsl, ussng ;ngwwed (eﬁmy, 712d7mbaﬁ,e of
ne y ce - qul nol 1 n- yme -amno ut Oox Vil -0

ot DG 6aD. - B aMBDE LB 537 6 R T3 Ue s hoBt SRS (ES4%% - 1o
q>sv Mm% r@e;ﬁea ey p;edm&b 9- Z{amcﬁlmhk w&;lﬁ&@a@ vl\/jrlmeuﬁmt;}rapapha:mq.s-newe
8.3 88- (m 2H), 7.81-7.75 (m 7.62-7.57 (m
TH), vhew}ra‘:f@"(tﬂﬁe(ﬁmwﬁﬁg)? 08 (m IH, 7.11-7.08 (m IH), 5.05 (s,
1.8H), 4.95 (s, 2H) 4. 66 (s 1 E3AMPHRE 68a ( S, 2H),3. 65-3.47 (m 4H), 2.58
(s, 2.7 . . 3t ) 14 (s, 2.7H), 2.00-1.92

(qui Nt ; R G RA hared from et hyl

2-[ 3- f@&ﬁﬁlﬁi’dngﬁl Minbn E%ta\‘tblr@af]k{t ﬁ)rﬂﬁ’i‘oﬂ% adhy@PRXaRl (20lndk)Gs maTeMqubﬁmaoat e
( EXAMPLE 40b). EXA 4- (Quinol i n-2-ylam no? but an-" |
@ﬁrD@qupwquydqe(&fSﬂ g4 l(}ﬁ[mqu)TThq$oi|ANn is allowedto stir at r.t. for 20 min. Solid NaBI—L (380

mg, 10 mmol) is added portionwise, and the contents are stirred at r.t. for I hr. A solution of acetyl

A6

chloride (704 pL, 10 mmol) in dichloromethane (10 mL) is added dropwise over 5 min., and the
contents are stirred at r.t. for another 2 hrs. Water (100 mL) is added, and the contents are extracted with
- dichioromethane (3 x 100 mL). The organic fractions are pooled and washed with brine (2 x 150 mL),

25  dried over MgSQ,, filtered and reduced under vacuum to an oil. The crude material is purified by flash

chromatography (silica, 3% methanol in dichloromethane) to give the title compound. MS (ESI) 273

(M+H)".

The following compound is prepared using essentially the same procedure used in EXAMPLE 39a,

except using the cited amino alcohol in place of 4-amino-i-butanol.

30 EXAMPLE 39
N-(3-Hydroxv-propvi)-N-guinolin-2-vimethyl-acetamide

MS (ESI) 259 (M+H)". Prepared from 3-amino-|-propanol.

EXAMPLE 40a
Methyi 2-[4-(acetyl-quinolin-2-yimethyl-amino}-butoxvmethyl]-6-methvl-benzoate

35 N-(3-Hydroxy-propyl)-N-quinolin-2-ylmethyl-acetamide (410 mg, 1.5 mmol, EXAMPLE 39a) is
dissolved in 20% DMPU in THF (3 mL) and cooled to 0 °C. Sodium hydride (60%, 66 mg, 1.65 mmol)

is added and the contents are stirred for 10 min. Methyl 2-bromomethyi-6-methyl-benzoate (77%, 365

SUBSTITUTE SHEET (RULE 26)




28 November 2003 WD 00/64888 PCT/ US00111833 92 .2- Chl or oqui nol i ne (3.26 g,
20 mmol ) and 4-am no-I|-butanol are dissolved in anhydpg RMaEmbdiO20nk) and
heated to 140 C for 4 lirs. The reaction is cooled to r.t,. oured into
wat er (EHHE88 and extracted with ethyl acetate (3 x 108 CF@%‘?WW@ or gani ¢
fractions are pool ed and washed W|th brine (3 x 150 nL), dried over MySOH,
filtered and reduced under vacuum tlo dryness. The crude material is
purified by flash 5 chromatography (silica, 7% methanol in dichloronethane)

to giue § Rl 'EB('A%ISLOEE@‘QL#{]% {}]/srﬂéz%u enfihle a (OMEBQJ cod?éf}‘o’ rE%&k/B%ﬂéﬁﬂeéjconpound i's

prepared using essent roce ure use
excepneﬂushtn"@ihetdqveteonsawdaoarm natoayataytf b0 mh) zpidaceammwamthbdaqetmmﬂolmuw

3<Q“rge%um c%aq g%ogped Ranvg'%ﬁ .g WyPL(E \4‘ |"W~§ aﬁgﬁmﬁ (%Qg f%tpdr.%d ‘5’8 gpar ggﬂ

| am MgSObutiered anmst rhxhtced beder aaiLmnﬂto(anlnfﬁhe cruae ynhtam!nu)urlﬁgd bnflash - ol (432 ny,

oo EBaogaY Cer S Banl i Qe iomsafe] 18 BVE e e cdmpondiing vedlraasan.

and (MeH)contents are stirred for 10 mn. Methyl

2-b 6- net h b te (77%,, 631 2. | 2 i
2 oo R e e PR g S er U R s prceur e in ERAMTE S ™) 12

over Bxa@ptusing ke cite®alcdhiodin taatof N-G- Bdeoxpqusmd)-Najmolinl etmdtidacadn)idand

extracted with ethyl acetate (3 Modl um chloride is added to the

cond and organlc fractions
thvl-2

=¥ ' MySH4, filtered
and Wﬂﬂse)d’ewndeﬁ)*v&edpuﬂsdmnan (QlHydrOt}_-fpﬁapr[)LI‘d-QUlﬁﬁlﬁrﬁﬂ—whﬂleth)&-ammmdd ed by.
flasz )g% gg gk%raphy (silica, 3% methanol in dichloronethane) to give the
titl &8 %’ nd> Ms (EST) 379 (M+H)'. The follow ng conpound is prepared
using essentially the same procedaNeMupedian EXAMPLE 43a, except using the
ci ted-[al(aeehﬂlquinanm@mﬁetﬁffldan(lquj Rﬁbt»ﬂweﬂﬂﬂ-@-fﬂeﬂﬂ) bdndbiameii- ol . 25 EXAMPLE 43b

ot TR LR PR R R %if@ﬂeﬁgfz‘%?t%?%&% Bl e

f 0| | BN AMIPCONRY ES0RELINRIRRST @S HE). NG e NaOnt (860 L1y, stmamsgrﬁda@gﬁdw e used
in EXAMPLE 4 | a, except using the cited ester in place of neth

2- [ 4-cpuiews §¢ hegtadio PP RC 2vernight hm&raatﬁnﬁ@)&csaleéwrﬁemﬁlﬂ N F§) (4ghmL) is added
met h%ﬂ&%%?@oﬁwlse addition of 2 N HCl to adjust the pH to ~ 4 - 6. The contents are poured into water

(100 mL) and extracted with dichloromethane (3 x 75 mL). The organic fractions are pooled and washed
b with brine (3 x 100 mL), dried over MgSQ,, ﬁlteréd and reduced under vacuum to dryness. The crude
material is purified by flash chromatography (silica. 6% methanol in dichloromethane) to give the title
compound. '"H NMR (300 MHz, CDCl;) Rotamers 2:1 & 8.37 (d, .5H), 8.28-8.15 (m, 1.5H), 7.88-7.83 (m,
1.25H), 7.80-7.73 (m, 1.75H), 7.65-7.57 (m, 1.25H), 7.43 (d, .25H), 7.33-7.10 (m, 3H), 5.24 (s, 1.33H),
5.01 (s, .66H); 4.67 (s, 1.33H), 4.63 (s. .66H), 3.55-3.45 (m, 2.66), 3.39-3.32 (m, 1.33), 2.58 (s, 2H), 2.55
(s, 1H), 231 (s, 1H), 1.95-1.82 (m, 2H), 1.77-1.62 (m, 2H). MS (ESI) 421 (M+H)".

The following compound is prepared using essentially the same procedure used in EXAMPLE 41a,

(L)

except using Lhe cited ester in place of methyl 2-[4-(acetyl-quinolin-2-ylmethyl-amino)-butoxymethyt]-6-
methyl-benznate.

EXAMPLE 41b
Y 2-[3-(Acetyl-quinolin-2-ylmethyl-amino)-propoxvmethyi}-6-methvl-benzoic acid

'H NMR (300 MHz, CDCl;) Rotamers 9:1 & 8.32-8.22 (m, 2H), 7.88-7.84 (m, 2H), 7.81-7.75 (m, 1H),
7.62-7.57 (m, 1H), 7.26-7.18 (m, 2H), 7.11-7.08 (m, 1H), 7.11-7.08 (m, 1H), 5.05 (s, 1.8H), 4.95 (s, 2H),
4.66 (s, 1.8H), 4.61 (s, .2H),3.65-3.47 (m, 4H), 2.58 (s, 2.7), 2.51 (s, .3H), 2.31 (s, .3H), 2.14 (5, 2.7H),
2.00-1.92 (quintet, 2H). MS (ESI) 407 (M+H)". Prepared from methyl 2-[3-(acetyl-quinolin-2-ylmethyl-
5  amino)-propoxymethyl]-6-methyi-benzoate (EXAMPLE 40b).
EXAMPLE 42a

4-(Quinolin-2-ylamino)-butan-1-ol
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e

EXAMPLE 44a 2-Methyl-6- 14- uinolin-2- {am no)--butoxvnmeth.'|l -benzoic acid
"H NVR (300 MHz, DMSO) S 7.79 (d, IH), 7.56 (d, IH, Z8advémBér foo3 2H),
7.25-7. 0@ qomege®H) . 6.72 (d, | H), 4.46 (s, 2H), 3.42-3.86r480wAkd3 2. 27
(s, 3H), 1.67-1.59 (m 4H). MS (EST) 365 (MtH)T. Prepared 35 from net hyl
2-met hyl - 6-[ 4- (qui nol i n- 2-yl am no)epbut oxyrnet hyl ] -benzoate (EXAMPLE 43a).
EXAMPLE 44b 2-Meth [-6- 3- uinolin-2-vliamno - ro oxvnethvl -benzoic acid
SUBSTI TUTE SHEET (RULE 26) ‘28 Novenber 2003 WD 00/ 64888 93 PCT/ CIS00/ 11833
1- 3-Chigroquemdingd3dz26 LoPTmn)ol Buit. 488n ifick | -butahf)l arefdiBBlvaH i6 @nkydy DMSE(0 muaaw 45

Sljxe(:wd’t%?tlt?g%ﬁ)g% h% ?ﬁﬁe (eactlorbllg')cocgeéd té h% (%oH?'eg |_é%o \Vﬂteggb'(ﬁmbggr(dcfmr?ﬁeélt ,IthH)

I\/B (EERyac@BE (§ MEB) nl). Pﬂm&gz&ﬁh friceiohy@é poslled and washed with brine (3 x 150 mL), dried

' l.am n poxy th |,]- benzoat. EXANVPLE 43b) .
The ‘%JL?Z:MO%C[ f=1cecg)‘n‘#pouk uc%d%' %”é‘F‘é%“ 8’5‘{) %ﬁ%ii%?‘?tﬁf‘at' ﬁé’“gg?éb Bkedur e
¥s edchrmaxgmﬁwz(smsa 7% @ER e lm&tmgmtnla&alcel) toegiveahmtec&ombamﬂl MEESh 217
3- (ngl }qu n- 2-yl met hoxy) - propan-1-ol and the cited alkylating reagent in
pl ace of ' et hyl 2-bronmonet hyl - 6-met hyl - benzoate. EXAVPLE 45 2-Meth |-6- 3-

ui noThafollewingntbinpound (Opre@parétishg essenfARAKe sade PEREHukd iskEin X ANESLE 4862 (M*H)
Prepar ed fro;{r%mé@u I nol i n- yI am no) - propan-|-ol and (2-brononet hyl -

met h§ACSRHENS %‘f‘ﬁ’ﬁ’la{‘i"f‘ Pldn plage E“'E%‘]?“%‘?lhyl 3- uinolin-2-vl am no -
ro oxvnet hvl - henoxv -acetic amg;kAMpLpr
K2- Mt Quinofin-P34ntled ) 10bdan= 1261y | ani no) - pr opoxynet hvl | - phenoxy} - acet onitrile

(270 1s dissolved in ethanol (6 nL). 10 N NaCH (750 L, 7.5
mol ) %@%gg%ﬂﬁﬁ)l Brgparpdirer srasming- larp2blat ed to 60. C for 4 hrs. The

reaction is cooled to r.t. 2 N HgxAMpi/®431, 7.5 mml) is added and the pH
- 6. 7The contenfs are poured into water (150 nmL) and
ext r Meftiy) nolje 2. yla butpsvipethvil-bepgoatesr gani ¢ fracti ons were

pool eqoamdnms;,mdnwsu&nbr-bmﬁ ;%lon 3 QholEX AMIPILECED 2PN @lss W@ 20% IDM®Y gd and

duced under vacuumto dryness.” The crude material was pure enough to test
i SHEES gilgand proledjte PSC. éeﬁp@dwdnde 608 a3 nvrpl) iseiieg ppriignwire.@ad ths
(broe@})temi ark')smrre% f&&dﬁlm 'Mé‘hyl 27br3%{.((]dmvlld$eth)7| b‘@@zo%te‘ﬁ?% 1 meH.0 éxoim H)7 12

é; 4747
9E. M% 2a)3s :giyle argighe contents are al

owed to warm to r.t. and continue to stir ovemzoht The
reaction contents are poured into water (100 mL) and extracted with ethyl acetate (3 x 75 mL). Sodium

chloride is added to the aqueous layer on the second and third extractions. The organic fractions are -

20  pooled, washed with brine (2 x 150 mL), dried over MgSQ,, filtered and reduced under vacuum to an oil.
The crude material is purified by flash chromatography (silica, 3% methanol in dichleromethane) to give
the title compound. MS (ESI) 379 (M+H)". ‘

The following compound is prepared using essentially the same procedure used in EXAMPLE 43a,
except using'the cited alcohol in place of 4-(quinolin-2-ylamino)-butan-1-ol.

25 EXAMPLE 43b
Methyl 2-methvl-6-[3-(quinclin-2-ylamino)-propoxvmethyl]-benzoate

MS (ESI) 365 (M+H)". Prepared from 3-(quinolin-2-ylamino)-propan-1-ol (EXAMPLE 42b).

The following compounds are prepared using essentially the same procedure used in EXAMPLE 41a,

except using the cited ester in place of methy! 2-{4-(acetyl-quinolin-2-ylmethyl-amino)-butoxymethyl]-6-
30  methyl-benzoate. '

_ EXAMPLE 44a
2-Methvl-6-[4-(guinolin-2-ylamino)-butoxvmethvl]-benzoic acid

'H NMR (300 MHz, DMSO) & 7.79 (d, 1H), 7.56 (d, 1H), 7.48-7.39 (m, 2H), 7.25-7.00 {m, 4H), 6.72 (d,
1H), 4.46 (s, 2H), 3.42-3.36 (m, 4H), 2.27 (s, 3H), 1.67-1.59 (m, 4H). MS (ESI) 365 (M+H)". Prepared
35  from methyl 2-methyl-6-[4-(quinolin-2-ylamino)-butoxymethyl]-benzoate (EXAMPLE 43a).

EXAMPLE 44b
2-Methyl-6-{3-(quinolin-2-ylamino)-propoxvmethyi]-benzoic acid
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(m 2H), 2.33 (s, 3H), 2.05 (quintet, 2H). M5 (ESI) 381 (MtH T EXAMPLE 47a
Met hyl 2- net hoxv 6- 4- uinolin-2-vinethoxv -butox -beaam&ivgmberzoo;:,

4- (Qui ng 4! met hoxy) -butan-1-ol (1.62 g, 7.0 nmmol) and neth

2 hydroxyog net hoxy- benzoate (1.72,-,9.45 mol, EXANPLEPZTfSJS?;ﬂ/éS%ﬁ ssol ved
in anhyd. THE (10 ni). Tri phenyl phgsphi ne (2.48 g, 9.45 muol) is added and
the contents cooled to -10 C. A sofdtion of DEAD (1.54 nL, 9.8 muol) in
anhyd. THE (2.0 m_) i s added dropwi se over 10 mn., allowed to conme to r.t.

d T t 200 nmL
a0 SN SIALRIENE IR, of FRER1GSN ATaPAY 25k 08B VLT (200 10 3
pool &d. Hﬂﬂd6ﬂ&§mdd)m Th(sjaHINR78 @, 241)2807-515) (mdm-l)eztlseqy%)l\ﬁ;ﬁg 06 idd ,{t@[refq}) and

redu ness. The crude material was puri by flash
chr oﬁrrfxgj(ogrg%JW N cﬁpar?’d{é‘g/m H’é’fﬁﬁén&e‘hly Lg?ﬁ (URPl- %ﬁ%‘f"ﬂ'&ﬁé’yoméyfgﬁbﬂ]t he

ti tlbertzoaIPOENdMH!AE GeHl) 396 (MrH)-. The fol l owi ng conpound is prepared
usin nERIRNL | Al ly the same rocedure sed in EXAMPLE 47a, except using the
Ci teg eﬁ Ro1"S KEP ”E@SB'FEP?F&‘E Hs)Pe %“’SWHro‘ﬂ?ﬁa@‘erPé‘tcﬁ%E?usﬁéHEWMPLE)@AMDLE 470

enol

Et hybm’éprmﬁr’igthe GiteddicodINe blate - V(giRbINX. 1mémbt<p)§;% A0 AR fe Q[JM%HP Tr-
Novenber 2003 00) 64858 PCT/ US00! 11833

(ESI feagiﬂf in R)ﬁ?%oem%yigéjf‘éﬁom?‘%@f‘ﬁw] -bs0%Mdtehy | sal i cyl ate (See, Hauser,
Fr ank M Synt hcysi s 1980, 10, 8@)@&@4_5 EXAMPLE 47c Et hyl

4- be gz b -62F3 tnho!lm-ﬁwlaﬂnn i ! QX Meadlik@X - benzoate 5 MS (ESI)
502 om et -hydroxy- 6- met hyl - benzoat e.
The M\g @ﬂ\] 1‘% (@g%ouﬁagar%ﬂ fomp, Péﬂ;‘aﬁ‘éﬂ‘ -’uﬁliﬂlﬁgméﬂ@éﬁﬁlﬂi allang (2-bremomethypfocedur e
used niethyl-pRenpkPVicoldfitrileXAVPLES, except using the cited ester in place of

met hyl 2-net hyl -6-[ 3-(quinolin-2-ylnethoxy)- propoxym ethyl ]-benzoate.
EXAIVP 4832 0 2- Vet hoxy_6 [4 (qéx_ﬁb(l_l_ﬂé | met hoxy) - but oxvl - benzoi ¢ acid
: Re lamqin pogvmgthylj phmomapwcamdm 7.81 (d, 1 H), 7 77

( t lz-lrﬁeth)ﬁ GGQ ((qdmoﬂn t‘J)ylam7 né-@:r&ﬂox mgtH)l] %lzm&%}-(aEetorJanﬂe (g%ni'gg g.;tb (mmrabh%

( ESI ):hsgg'zed(iwﬁjanol (@F’é@aﬂ%ﬁ Na&}i—[—,ﬁnﬁphy] 5 rnmo$) is added and the contents are heated to 60
2- mebf Qs ks [ frd QRfARkd RoraXd e tQ'}Q}(-IH (J%t Oé}ﬁ].i rrt?r%gﬁ %az‘;[tigéd an% pl—l’:s aﬁ]usted

to ~4 - 6. The contents are poured into water (150 mL) and extracted with ethyl acetate (3 x 75 mL).

The organic fractions were pooled and washed with brine (3 x 100 mL), dried over MgSOQ,, filtered and

. reduced under vacuum to dryness. The crude material was pure enough to test as is to give the title
compound 'H NMR (300 MHz, CDCl;) 5 11.04 (s (broad), 1H), 7.88 (d, 1H), 7.73 (d, 1H), 7.52-7.47 (m,
2H), 7.26-7.12 (m, 3H), 7.02-6.97 (m, 1H), 6.90 (d, 1H), 4.66 (s, 2H), 4.47 (s, 2H), 3.69 (t, 2H), 3.57-3.53
(m, 2H), 2.33 (s, 3H). 2.05 (quintet, 2H). MS (ESI) 381 (M+H)". |

EXAMPLE 47a
Methyi 2-methoxy-6-[4-(quinolin-2-vimethoxv)-butoxy]-benzoate

4-(Quinolin-2-ylmethoxy)-butan-1-ol (1.62 g, 7.0 mmol) and methyl 2-hydroxy-6-methoxy-benzoate
(1.72 g, 9.45 mmol, EXAMPLE 27) are dissolved in anhyd. THF (10 mL). Triphenylphosphine (2.48 g,
9.45 mmol) is added and the contents cooled to -10 °C. A solution of DEAD (1.54 mL, 9.8 mmol) in

anhyd. THF (2.0 mL) is added dropwise over 10 min., allowed to come to r.t. and stirred vvernight. The
reaction is poured into water (200 mL) and extracted with dichloromethane (3 x 75 mL). The organic
fractions were pooled and washed with brine (2 x 200 mL), dried over MgSO;, filtered and reduced under
vacuum to dryness. The crude material was purified by flash chromatography (silica, 2.5% methanol in
dichloromethane) to give the title compound. MS (ESI) 396 (M+H)".

The following compound is prepared using essentially the same procedure used in EXAMPLE 47a,
except using the cited phenol in place of methyl 2-hydroxy-6-methoxy-benzoate.

EXAMPLE 47b
Ethyl 2-methyl-6-[4-(quinolin-2-vimethoxv)-butoxv]-benzoate

CITRCTYITIPITE. CLITYT /MYTY © 42



15 2- Met hyl - 6-[ 4-[ qui nol i n-2-yl net hoxy) - but oxvl --benzoic acid "H NVR (300
MHz, CDCI3) b 8.27-8.22 (m 2H), 7.84 (d. 1 H), 7.77 b Nolerdber 5083 (d, |
H), 7.5%d@boresbssH) . 7.20-7.15 (m IH), 6.80 (d, IH, 6. 7lpdgusdohhsszéd. 90 (s,
2H), 4.05 (t, 2H), 3.76 (t, 2H), 2.47 (s, 3H), 1.93- 1.87 (m 4H). M (ESI)
366 (MrH)-. Prepared fromethyl 2ygethyl-6-[4-(quinolin-2-ylmethoxy)-

but oxy] - benzoate 20 EXAMPLE 48c

4- Benzyl oxy- 2- et hyl - 6- [ 4- (qui nol i n- 2-yl met hoxy) - but ox -benzoic acid ' HNWVR
(300 M&Esn@%@@ﬁﬁ Brepared Fom k lé&egﬂlsﬁdexlitHXSeJHﬁQer( Frank M., Syfaddas 19368 (m
3H, 7. 33 (m 5H), 6.45 2H), 5.05 (s, 2H), 4.77 (s, 2H), 4.02 (t
- 2H), 4. %b‘t%-, 2H), 2.28 (s, 3H) '1.95-1.85 (m 4H). N5 (ES!) 473 (M+H)-
Prepared from et hyl 4-benzyl oxy-gxgirnyl 478- [ 4- (qui nol i n-2-yl net hoxy) 25

but oxylvi BeRZORLE?- %onﬁﬂMmE’Jﬂe '-blﬁ" @lmzﬁatvl net hoxy) - pr opan- | - ol
1, 3- roFane e % DMPU in THE and cool ed
t& 0 NS (EShuI08 RY+HY o Pregered %ora@ﬁyaﬁserwmﬁva %x,dr‘eva@%ﬂemmbbwoatelo mmol ). The

t g T 1 a d f
ot Ha b e e Dl ek B e ANPLE.

21) iBXAdBlels, exaeny u%ih@the@ﬁ@@msmw@m eﬂmp@yBZ}r!@thM (3 (‘Mgfﬂm- @eﬁ@@@tu on is

cool thetfivilbenRQir €d into water (200 nl) and extracted with ethyl
acet i’qoep%% ; y2]0(§nrr1_) The organic fractions were pooled and washed with

brine (2 x 200 rrL) dri ed over I\/Em,f\ﬁhﬂ;ﬁ@red and reduced under vacuumto
df  G-MethTe fra?-# ¢rizoit @9¥d f | ash chr omat ogr aphy (5| lica,

2% me I | hg .t
234 ( 'sobut'v V1 -‘bxaz hoxv

ik RO@W&@C@% E ??) Sﬁﬁ% Paf7d 7Ryl b R FERESRE i ek
E)o;g BRVIER (v H), megz?ﬂ g SSUBSA, m&: sln-EE;rs’( GUEH), 26 ( QBHNd\Béﬂlb&a'v‘r(ereElB V\D

n -

(1.2 gﬁ:‘é?ﬁ@m T EPYF fg%T\V’éeﬁ" ‘ NE ‘4‘1’“'“‘?{[@%68?‘(‘?% B&tg (r:BSI(])JIoa "to O
C. Sodi um hydri de (60% 237 ny. SXQ.MRHH 38t s added portionw se The
;ﬁntq;ﬂse pEe slireed for 0 G warmed to r.t. and stirred for

uinolin=Z-ylmetho 2 __rret hyl - benzoate (2.69 g, 5.4
0! , 'HESOARRA 263, OBCIA3ad,8. 21 (a0, 1.5 @ONED, UGV, 1 RG] HOSHSDERIH ght -

(Tgexr_g%grl :lrﬂ‘m n%hgoskjr(gjﬁ{) Cﬁtﬂ ARLEY 4 5600508 )s A RH ACE SV 7Y | oicet ate
1.87 (m, 4H). MS (ESI) 366 (M+H)". Prepared from ethyl 2-methyi-6-[4-(quinolin-2-ylmethoxy)-
butoxy]-benzoate. -

20 EXAMPLE 48¢
4-Benzyloxy-2-methv!-6-[4-(quinolin-2-ylmethoxv)-butoxyl-benzoic acid

'H NMR (300 MHz, CD;0D) 5 8.32 (d, 1H), 8.00 (d, 1H), 7.90 (d, 1H), 7.75-7.58 (m, 3H), 7.41-7.33 (m,
5H), 6.45 (s, 2H), 5.05 (s, 2H), 4.77 (s, 2H), 4.02 (1. 2H), 4.69 (t, 2H), 2.28 (s, 3H), 1.95-1.85 (m, 4H).
MS (ESI) 473 (M+H)". Prepared from ethyl 4-benzyloxy-2-methyl-6-[4-(quinolin-2-ylmethoxy)-

25  butoxy]-benzoate.

EXAMPLE 49
3-(2-Phenvi-oxazol-4-vimethoxv)-propan-1-ol

1,3-Propanediol (3.6 mL, 50 mmol) is dissolved in 10% DMPU in THF and cooled to 0 °C. Sodium

hydride is added portionwisc (60%, 400 mg, 10 mmol). The contents are stirred for 10 min.at 0 °C,

30  warmed to r.t. and stirred for another 10 min. 4-Chloromethyl-2-phenyl-oxazole (2.0 g, 10 mmol,
EXAMPLE 21) is added, and the contents heated to 60 °C for 4 days. The reaction is cooled to r.t,,
poured into water (200 mL) and extracted with ethyl acetate (2 x 200 mL). The organic fractions were
pooled and washed with brine (2 x 200 mL), dried over MgSQ,, filtered and reduced under vacuum to an
oil. The crude material was purified by flash chromatography (silica, 2% methanot in dichloromethane)

35  to give the title compound. MS (ESI) 234 (M+H) .

EXAMPLE 50
Isobutvl 2-methvl-6-[3-(2-phenvl-oxazol-4-vimethoxyv)-propoxymethvl]-benzoate
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fractions were pool ed and washed with brine (2, -x 200 nL), dried over MySO
, filtered and reduced under vacuumto an oil. The cpgtievérab@raoak was
purified bg/ fl ash chromat ography (silica, 15 - 20%ethyl acetate in
hexane)VP8Yi8%e the title conpound (1.06 g). M5 (EST) 43®Cmmsdp/i1ssThe
foll ow ng conpound is prepared using essentially the sanme procedure used in
t he previous EXAMPLEs, except usi9%g the cited ester in place of nethyl
2- et hyl - 6- [3 (qui nol i n-2-yl net hoxy) propoxynet hyl ] - benzoat e. EXAMPLE 51
2 I\/Et h,th ) fﬁ%& henvl - ?xazol Xv - ro oxvnethvl -benzoic acid 'H
-OXa I‘é“}‘e% Xy -§Eoran (32916}’0'6 2H)4 mwoi;)ys@@soi‘fedpu 10% DigPt lm“@-lf(@p 3H),
; igm(i)sﬂlﬁgﬁbﬂbd %Pﬂgé: (Sﬂﬂllzlﬁltlfyand@ﬂ'db% 457 Q1g§§9 n%ll_c!)i) us%dJeZl Johlon@@eegﬁ.?%%wﬁ& 2H) .
i sob#ft yirred-forekOngin.at 2 ,Mmeqohenwndcx«amromaqmmw tmuxy}c}bpty(bpaxgnmdﬂwll B-

ere el R 2 ol OB BOE IRl PTG Rl 1

heat %EF regcgon Bpogeding watem(Re@imbd ammeﬁratedrmh athiyl geefans (21x 200 nilleTheaBghnici NQ

ol uf oo Ot AR Sl Wit i U dof e CS%@*@&@E#?&%%%% the

titl eceonisoned. dbe erodd mdprwl/mras Ipunﬁedjb)eﬂas\hﬁchﬂ&ﬁmto ghaphy (slicaply § 0o a@hyion.

EST
{ Covaceribdn ot v DAL AL Mmaoy R CNBE 6, Nis hsp ey |
2- hy thediov@agramipphisbis pedpa‘iedil ysleg éskbntillg thekam® prowed 26 usedlitlihi GRevious

0 TERAEHR oo T P L PR (S0

d| I uprewbwmtxhylébhfznate The mixture is washed with distilled water, saturated

NaCl  sol. utlon t hen the organi C 4§ | ed over MgSO&4 and concentrat ed to
gi Ve, WG DO ) - \ 00 MHz, CDCI3): 8
xazp| Saict 1 H, 4.81 (s, 2H)

2 42! P(NMRZ{B‘DO MBXAISIRI:E) 5&07 gﬂw@lr pmratvh (L-, 1@5 nmdnyhc (rhemaxy za@qamrnﬁ)r ile

f..sodi_um borah m., S
o ot! et TE B AboS72 0 15T 280 i 160 .58 (quink, 21 NS (EBD) 353
2- cy@uretiiet Prapayeddratie isbitltiiens athdedy sl - plendi-2asdol- lﬁﬁln%tmﬁ%})oﬁyﬂlemyﬁ (180 ni).
Afteg stirring for one hour, the reaction is warnmed to 0C for two hours,
t hen"§t&Hched with 2N HO (16.8 nl) and diluted with ether. The organic
| ayer is isolated and washed w t bxtavpee g th distilled water 28 Novenber
20034 Chloromethyl-2-phenyl-oxazole -

Benzamide (1.21g, 10 mmol) is mixed with 1,3-dichloroacetone (1.26g, 10 mmol) and the mixture heated
to 130 °C and stirred at this temperature for 1 h. The resulting mixture is then cooled, diluted with ethyl
acetate, washed with K,;COs solution (sat.), then brine, dried over MgSO; and concentrated to give the
title compound as a solid, which is used without further purification. MS (ESI) 194 (M+H, Cl pattern)”,

: EXAMPLE 33
- 2-Cyanomethoxy-3-methvlbenzaldehvde

A mixture of 2-hydroxy-3-methylbenzaldehyde (10.2 g, 75.0 mmo!es Aldrich), bromoacetonitrile (5.70
mL, 82.5 mmoles), and potassium carbonate (11.4 g, 82.5 mmoles) in DMF (150 mLl) is heated to 55°C
for 3 hours, cooled, then diluted with ether. The mixture is washed with distilled water, saturated NaCl
solution, then the organic layer dried over MgSO; and concentrated to give the title compound as a yellow
solid. '"HNMR (300 MHz, CDCL): & 10.20 (s, 1H), 7.70{d, 1H), 7.53 (d, 1H), 7.29 (m, 1H), 4.81 s,
2H), 2.42 (s, 3H).

(2-Hvdroxymethyl-6-methvl-phenoxv)-acetonitrile

A ZM triglyme solution of sodium borohydride (16.0 mL, 32.1 mmoles) is siowly added to a cooled (-

78°C) solution of 2-cyanomethoxy-3-methylbenzaldehyde (11.25g, 64.2 mmoles) in THF (180 mL).

After stirring for one hour, the reaction is warmed to 0°C for two hours, then quenched with 2N HCI

(16.8 mL) and diluted with ether. The organic layer is isolated and washed with twice with distilled water



WO 00/ 64888 PCT/ US00111933 96 and brine, then dried over MgySO4. The organic
solution is concentrated to give the title conpound asgg fovaBbérauogi | -
EXAMPL kv & 9o/64{g83 Br ononet hvl - 6- net hyl - phenoxv) acetoni tri | ecBUS00/11833

Tri phenyl phosphine (I 5.2g, 57.8 mmvles) is added to

(2- Hydroxymet hyl - 6- met hyl - phenoxy) ggcetonitrile (9.30, 52.5 nmoles) in THE
(175 m.). The mxture is stirred until honogeneous and cooled to 0C,

foll owed by addition, in t‘hree portions, of N bronosuccinimde (10.3g, 57.8
nmol 'est)b:inésfther dr2@ onemML$S,. Tthe@ergaaicdoluion isos@neenits give cheaire cinfppusdsiadue
purlfm by colum chromat ography (silica, 5:1 hex: EtQAc) 10 to yield the
titl¥'8Mound as a pale yellow crystalline solid. M8 (ElI) 239, 241 (M +,

Br pattern. EXAVPLE 56 (4-Chl orpxAmpudisset hvi - phenoxy)-acetonitrile

4- dﬂzgmmn&n&ﬁdril HRﬁéﬂM}l{phemﬂb) (c’étcﬁmgle 32 mol ), bronpacetonitrile (2.2 niL, 32

0 TSR el e £ Picr < %o (B ardmehilaneiey phreEpafe e
concmtor 816 Ghrdleh) S TEHF eBISGME). P tnk ikiuR 8 SRt B ER kB RREhaieocand wat er .
The 15 o%ﬁ?anl c_phase is washed with IN HC and water and is then dried over

magnfdlpwed 8y, F‘fdatﬂ% incthiee epttient of Varempwesiniade (1h0-3% S7-8 mmaieh): o 89 miptss

(sil ih@%acék&/?s%méhnﬁ&%r@ttﬁe x‘e?’dh@éﬁﬁ%)bv%@lu@x'ﬁQWoQﬁtoLrQﬁ?t(bﬂifS | GeTRayAd. M5
(El) Cl pattern E | or o- 6- net hyl - ph

Bronome
enoxKP))ﬂ%léé*ledﬁletcﬁmﬂ)@umsema'@tWB@‘ﬁEWS@“wFﬁ%‘tthS ﬁﬁmi’éx%ﬁ)libﬂdeﬁbmﬁm le (700
@, 3.6 mml), N-bronpsuccini m degka piWse¢ 2.9 mmol) and benzoyl peroxide

(72 @chQr@?stéthvr- h@n Ledhdd €rTux Tn carbon tetrachloride (10 ni) for
16 h reac

on 1S ered and the filtrate is concentrated and

pur i fCoiprpyR, Q:@lmﬁwlphewwgog?rlawl)( krofmioaestonBoledd-hL. Tcwmab end potasE%Bnes) to
provags%&yaltbeggtecth nﬁmgy@a?b&@ Gkh heddiid (50 Eg&%l\{md BrerRAtd9E 0. TR® EXAVPLE

58 Me oxysalicvlate A mxture o nmet hoxysal icylic acid (10.0
g, Soagriamisffijteied, contantaied afdibe rsiduapertisonet betnserdiehipromethane and watgfedhed at

{ef| ugegat i gnase/’%&mb}@anﬁ FBHAGE W ﬁﬁghﬁﬁ didlSribfact hQﬂxekﬁm%Qf@a@@Eﬁn‘&éﬁﬁ@dt 0

r enov anol partitione et ween eth Acetate and sat urat ed
sodi awd ewiflsdbatcelusol hdnmtography (Slignd6 eptybasetaiesn @a@éb!arps&\'é?@ thgrilewashed

\F/)\nhgggg,rggadﬁm W@?ﬁﬁﬁﬁwn}dl patp&n_am d remains by TLC anal ysis. The organic

EXAMPLE 57
(2-Bromomethyl-4-chloro-6~methvl-phenoxyv)-acetonitrile

20  (4-Chloro-2,6-dimethyl-phenoxy)-acetonitrile (700 mg, 3.6 mmol), N-bromosuccinimide (510 mg, 2.9
mmol) and benzoyl peroxide (72 mg, 0.29 mmol) are heated at reflux in carbon tetrachloride (10 mL) for
16 h. The reaction is cooled, filtered and the filtrate is concentrated and purified by column
chromatograpy (silica, 5% ethyi acetate in hexanes) to provide the title compound. MS (EI} 273,
275(M)", Br pattern.

25 EXAMPLE 58
Methyl 6-methoxysalicvlate

A mixture of 6-methoxysalicylic acid (10.0 g, 59.5 mmol) in methano! (40 mL) and sulfuric acid (2 mL)
is heated at reflux 48 h. Although some acid remains the reaction is concentrated to remove the methanol
and partitioned between ethyl acetate and saturated sodium carbonate solution. The organic phase is

30  separated and washed with sodium carbonate until no acid remains by TLC analysis. The organic phase
is dried and concentrated to provide the title compound as a low melting solid.

EXAMPLE 59
Ethvl 4-benzvloxy-2-hvdroxv-6-methvl-benzoate

To a solution of ethyl-2,4-dihydroxy-6-methyl benzoate (4.22 g, 22 mmol) in acetone (80 mL) is added
35  potassium carbonate (3.0 g, 22 mmol) and benzyl bromide (2.6 mL, 22 mmol) and this mixture is heated
under reflux overnight. The cooled reaction is diluted with ethyl acetate (100 mL) and water (100 mL)

and the organic layer washed with water (2 x 80 mL) and brine (2 x 80 mL). The organic layer is dried

SUBSTITUTE SHEET (RULE 26)



is dried and concentrated to provide the title conpound as a |low nelting
solid. EXAVMPLE 59 Ethyl 4-benzvl oxv-2-hvdroxv-6-net hys NBesResH R)0%0 a

sol ution of ethyl-2,4-di hydroxy-6-nethyl benzoate (4.22 g, 22 nmol) in

acet oneWOW0/64888 i s added 35 pot assi um carbonate (3.0 g, PRP/USHI IB3HANd
benzyl bromde (2.6 nL, 22 nmmol) and this m xture is heated wunder refl ux
overnight. The cooled reaction is &7l uted with ethyl acetate (100 nL) and
wat er (100 nL) and the organic |ayer washed with water (2 x 80 nL) and
brine X VE? The organic laver is dried SUBSTI TUTE SHEET (RULE 26) 28
Nov el '““245‘6%“' b 5 grssobeT 18s00sdte 5y idszhegilecompound Hitgowi farthel f ate and
the pafifiedion@8PMedsd @pr ovi de the title conmpound without further
purification. Ms (El) 286 (M'. Solid phase synthesis of the conpounds of
the invention: The following is an exanple of the solid phase synthesis of

corrpcsundghgés}dﬂﬁsﬂsavme%@%uﬁwsﬂhm%ﬁ Procedures: 1. Acid Loading: a.
H O Cl DITF A Three neck 3L round bottom flask is charged

Wi th TJPE 6?1%’6%'9 Al F‘&aﬂw& of theowlighase syathesinpbcemyouadsd thBivegtions L) . The
reaction flask is fitted with an overhead stirrer. After stirring for 10
mn-in order to dissolve the acid, the 2,6-dichiorobezoyl chloride (19.0
m., 127 mmol es) and the pyrdﬂLgﬁeflo.S m., 129 nnDIes) are added in turn.
After stirring for 2.5 holig, Rﬁﬁi [1 ng of Wang resin (1.7
mol e/ g | oadi ng per m croKAN), 25.5 roKAN 37.1 nmmol es] are
t hen added to the reaction flasks. The reactlon is allowed to stir for 18
hour im Handmu&xthis period, the reaction mxture is drained fromthe
fIasH M (i is added to the reaction flask. The flask is allowed to
#%ﬁgdpprgx imately 15 m nutes and the solvent is drained. The
M croKANB are washed, stirred forg20 mnutes and drained repeatedly in the
foll cw ng was @g\se nce: «ﬁ\}(\ﬁ,BL) THE (3 x 6L), dichloronethane

(3 x 6 L) and X2 Af_t_e.r__l_he_LL the M croKANs are
dried by . {_\—
o
Br
:j o
c
pyr..DMF

A three neck 3L round bottom flask is charged with 4-bromobutyric acid (23.38 g, 140 mmoles) and
DMF (1.5 L). The reaction flask is fitted with an overhead stirrer. After stirring for 10 min in order to
dissolve the acid, the 2,6-dichlorobezoyl chloride (19.0 mL, 127 mmoles) and the pyridine (10.3 mL, 129
mmoles) are added in turn. After stirring for 2.5 hours, the MicroKANs {1456, 15 rﬁg of Wang resin (1.7
mmole/g loading per microKAN), 25.5 micromoles/microKAN, 37.1 mmoles] are then added to the
reaction flasks. The reaction is allowed to stir for 18 hours. At the end of this period, the reaction
mixture is drained from the flask. DMF (1.5 L) is added to the reaction flask. The flask is allowed to stir
for approximately 15 minutes and the solvent is drained. The MicroKANSs are washed, stirred for 20
minutes and drained repeatedly in the following washing sequence: DMF (2x 6 L), THF 3x6 L),
dichloromethane (3 x 6 L) and ether (2 x 6 L). After the final washing, the MicroKANS are dried by
blowing a stream of nitrogen through the flask with intermittent agitation. After sufficient drying, the
MicroKANs are sorted for the next reaction. |

2. Phenol Displacement:

e e e e w T W sy




bl ow ng a stream of nitrogen through the flask with intermttent agitation.
After sufficient drying, the M croKANs are sorted foRr8tNwemdst2003acti on.

2. Phen®P (564§Bacenent: Wc) 00/64888 98 r Nat(, K DVFPEEUSBYVEPBer 2003
PCT/ US00/ 11833 0 }t A three neck 3L round bottomflask is charged with

4- hydr oxybenzal dehyde (17.1 g, 1408mmvles) and DWF (1.5 L). The reaction
flask is fitted wwth an overhead stirrer and imersed in an ice-water bath-
After approximtely 15 m nutes sodi um hydride (60 % di spersion in oil, 6.48
g, 180 mmol i s careful ed. After approximtely 30 mnutes, the

i ce- v@’e‘m 4 S ®enoved; a heg reactjon ali&ewed to stir at anbi ent

t enpefat ure tor 9 \hour. At—the—ens of SO ' he®M cr oKANs [ 1274, 25.5
m cronol es/ m cr oKAN\32. 5 nuapls] and potassium i o‘ﬂ%dg\(ql.o g) are added to
the reaction mxture. The me&ction flask is imersed Mgan oil bath, which
is heated to 60C. After 14 hours, the reaction flask is ypepoved fromthe
oil bath and allowed to cool to anbient tenperature. The action sol vent
is 10 renmoved. DMF (1.2 L) is added to the reaction flask. Yhg flask is
allowed to stir for approxinmately 15 mnutes and the solvant is drained.

DVF ter 1 .2 L), is. added t. e, reacti f The fl ask i
o T ofbliedest 1 S bokamass ke 18 Hisr SRR AT settd e adeq.
TEi S DMﬁ_(lEBlC;)E Tiﬁlrd‘aeﬁ@ﬁﬂ_rﬁﬁﬂis&mﬁh Q@b tn oﬁdﬂ!ﬁdﬁ?lsﬁlirﬁmd dhmdrtd In ahgn&-ﬁtéﬂbufhnt from
t he InNg I.S C r.. en t react n.Tiask J1s.a e T eat I n
he PO R SRR gt (b) ¥ merrn bt R b P ol B ety
(rjr_st Ela;amdd. (Af;]a aﬁbrdx)mat&lg 3E ')hﬁrmrt]@,r ma&&ﬂ@m lbéth i%reﬁfu}d irdane reedtioa ran&,weﬁlm Xtirzh]t-L) »

I C or onet hane X t hen t hano C r onet hane X
L) aﬁﬂ'bget“ﬁﬁ“p(’rlamgfjfﬁr [pouraf the e‘?“{f%tl?‘?' H‘EF’ ‘\E\&%?rﬁﬁk)‘*ﬂbﬂm {,}J\%KANS are dried by
bl owi ritigrootdsimeieoX AN, B2.§ ma@eR] dndpeideiunt iRidel(Dlg) wietdddddb @erredctienhiage! at i on.
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is removed from the oil bath and allowed to cool to ambient temperature. The reaction solvent is

10  removed. DMF (1.2 L) is added to the reaction flask. The flask is allowed to stir for approximately 15
minutes and the solvent is drained. DMF : water (1:1, 1.2 L) is added to the reaction flask. The flask is
allowed to stir for approximately 15 minutes and the solvent is drained. This sequence is repeated at least
three times or until the effluent from the washing is clear. Then the reaction flask is are washed
repeatedly in the following sequence: THF (2 x 4 L), dichloromethane (1 x4 L) then methanol (1 x4 L),

15  dichloromethane (1 x 4 L) then methanot (1 x 4 L), dichloromethane (1 x 4 L) then methanol (1 x4 L),
dichloromethane (1 x 4 L) and ether ( 1 x4 L). After the final washing, the MicroK AN are dried by
blowing a stream of nitrogen through the flask with intermittent agitation. After sufficient drying, the
MicroKANs are sorted for the next reaction. |

3. Reductive Amination:

20

‘ H
: H-N
-y O g
0 0
O-L\‘ e O—R
0 {CH,0),CH o

Q{ Na(CN)BH, Q_
DMF
H
0 R
" ~0

A three neck 2 L round bottom flask is charged with the MicroKANs [784, 25.5 micromoles/microKAN,

20.0 mmoles), trimethylorthoformate (850 mL) and 3-phenyl-1-propylamine (22.99g, 170 mmoles). The
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DMV H N A three neck 2 L round bottomflask is charged with the M cr oKANs
[7)84, (215.5 m cronol es/m’crf)KAN, (20.0 mol es], tr: rretggm(,é,hg&ogd@jgte (850
nm.) an | -propylam ne (22.99g, 170 nmol es)
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reaction flask is fitted with an %erhead stirrer. After 2 hours, sodium
cyanobor ohydride (21.37 340 ninpl'és) is added. After approxi matel y 10

m nutes, acetic acid (17.0:nL, 297 nmoles) is added. After stirring for an

addi Fda@[ﬂﬁmasﬂ"h@ﬂfted Whiead Q_EEAPRirfel. a@}&:rJ Bhdhr 28 CW%Q&Q@HHQ@?Q _;mu 40 S
added t eélsa#flask After stirring f appr oxi mat e m nut e e flask

is diMg d M‘e&oamm“%ﬂhelwym zmth aed (7] mbvxi/%gn%@mméed e (3 x
4 L) sticth& R @ Qﬁfﬁtohﬁrh%ur( {he&aéném)ﬂzfé ARLhan@ihahd (¥ nlr%)’is ?dd@{: AQhogLhane (I
X 4 L) then met hanol ororret hane (( en net hanol (1
X 4 f&ftef%ﬂi"éffﬂferr%ﬁ@t‘ lemswt% thy ﬂ@ahdsémamd The MicrolXANs e pvashed iethii nal

was higf @widiae eEJeOM% Q'ﬁ%) &fﬁ&op\&h%eo(vl“%wL?th@& fnfemaf ] KgrLt) ro@&?&?rhm:\ﬂ}égh

the flask with internmittent agitation i cle
M cr ékANé Ei]F'é megened! x#d., didhdorpmsthanedd at4 brthemt mefppbldi kdr.), mhl@mnemaap

ctl e bo I
M Cr?}(‘(i‘d) ary eﬁmel; Pr eqng Rher%hé‘f’ll;a?%&.}nv Eh%?rn}ljok%m %’gd&%ﬁ% Q)‘?o 'Ml,b %mm 0f'25 5
mcr @rtwawetbvom;fcthgﬂm withOn@rmitrelt egifatioan d fidt mﬁﬁocmm:tr@ne Mﬁwﬂﬂ‘ls)a.re softaé
reacted Quk dekAskyibs fitted with an overhead stirrer.

N, N-di i sopropyfet hyl am ne (20.9 nm, 120 mmoles) and

4- Nl\|-4d|gﬁ£ﬁ§mnam nopyridine (195 ng, 1.6 nmol es) are added. After
approximately 15 mnutes, th acetyl chloride (6.3 g, 80.0 mmles) is
added. Th'e reaction mxture iis allowed to stir for 61 hours, after which
the r Ia%k S dralrFéd Di chl or onet e (800 n.) is added to the

react -@f_’:{gr SURLIEgor {) °10 mnutes, the flask is
dralned ThIS isT at ed.cujdle M cr oKANs fromaIXK_@fé_r t he acyl ation
reactions are rando conbi ned into two separate | e flasks and washed
repeatedly in the Q ’ o

N b

N\ N
A three neck 2 L round bottom flask is charged with the MicroKANs [784, 15 mg of resin (1.7 mmole/g

loading) per MicroKAN, 25.5 micromoles/microKAN, 20.0 mmotles], and dichloromethane (800 mL).
The reaction flask is fitted with an overhead stirrer. N,N-diisopropylethylamine (20.9 mL, 120 mmoles)

and 4-N,N-dimethylaminopyridine (195 mg, 1.6 mmoles) are added. After approximately 15 minutes, the
acetyl chloride (6.3 g, 80.0 mmoles) is added. The reaction mixture is allowed to stir for 61 hours, after
which the reaction flask is drained. Dichloromethane (800 mL) is added to the reaction flask. After

stirring for approximately 10 minutes, the flask is drained. This is repeated. The MicroKANSs from all of

the acylation reactions are randomly combined into two separate large flasks and washed repeatedly in the
following sequence: dichloromethane (1 x 4 L), THF (2 x 4 L), dichloromethane (1 x 4 L) then methanol
(1 x4 L), dichloromethane (1 x 4 L) then methanol (1 x 4 L), dichloromethane {1 x 4 L) then methanol (1
x 4 L), dichioromethane (I x 4 L) and ether ( 1 x 4 L).

5. Cleavage:

The MicroKAN is sorted into individual wells of IRORI AccuCleave 96 cleavage stations. The well is
charged with dichloromethane (600 mL) and then with a TFA: dichloromethane mixture (1:1, 600 mL).
After agitating for approximately forty minutes, the reaction well is drained into 2 mL microtubes in an
96-well format. The reaction well is again charged with dichloromethane (600 mL). After manual
agitation, this too is drained into the 2 mL microtubes in an 96-well format. The cleavage cocktail is

removed in vacuo using a Savant Speedvac. The concentrated products from the cleavage mother plates
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foll owi ng sequence: dichloronethane (1 x 4 L), THF (2 x 4 L),
dichloronethane (1 x 4 L) then nmethanol (1 x 4 L), dpghboshpaidvage (1 x 4
L) thepoveiskggol (1 x 4 L), dichloromethane (I x 4 L) trer/usse/hiddnol (I x 4
L), dichloronethane (I x 4 L) and ether (1 x 4 L). 5. C eavage: The

M croKAN is sorted into individughgwells of IRORI AccuC eave 96 cl eavage
stations. The well is <charged with dichloronethane (600 nL) and then with
a TFA: dichl oromethane m xture (1:1, 600 m.). After agitating for
appireXecomtiaked Wit THF mhdwiiserret heo neadtugwer pletes utilging ndacherd Nultiksolz lignid

m cy ot ub format,.. The r ! is again charged with

di C‘fﬁﬂﬁhﬂﬁﬁé{eﬁgﬁ@“‘(@%@eﬁﬁj conggitrated ik hirap "?Pmlnf 5&8%@4 ‘this too is drained into
the 2 nL mcrotubes in an 96-wel|l format. The cl eavage cocktail is renoved
in vacuqQ ?geedvac The concentrated products fromthe

cl eévﬁgﬁcaxn%f”9-p"ls’§t2e® BSTTTTFTF. SHF. F. T (RULE 26) 28 November 2003 WD
90/ 64888 PCT/ US00/ 11833 100 are reconstituted with THE and transferred into

two_daughter plates utilizing a Packard Multi Probe liquid handler. The
dauBbxregmeptabPigeedures: concentrated in vacuo utilizing a GenieVac. Anal ytical :
Ms: nml _ 370.2 (MH ). 5 Experinental Procedures:
R G Cl1L 10 pyr_ DMW At ree n(gck 3L _round bqttjom flask is charged with
4-bromobutyric acid (23 38 ;[@I’\e- and” DMF (1.5 L). The reaction
flask is fitted with an overhead r(fzi.,\--‘After stirring for 10 min in
order to dissolve the acid, the 2.6-di (@)robenzoyl chloride (19.0 niL, 127

1. Acid Loading: 0 it.o

nmol es) and the pyridine (10.3 niL, or 2| ours, the M croKANs (1456, 15 ny
of Wang resin 129 mml es) are added in rn. After stirring for' 15 (1.7
mol e/ g | oadi ng per m croKAN), 25.5 m cronol es/ m croKAN, 37.1 mmol es] are
then added to the reaction flask. The reaction is allowed to stir for 18
houris Acht Léadimgend of this period, the reaction mxture.

Ci
Cl

10 pyr. DMF
A three neck 3L round bottomn flask is charged with 4-bromobutyric acid (23 38 g, 140 mmoles) and
DMEF (1.5 L). The reaction flask is fitted with an overhead stirrer. After stirring for 10 min in order to
dissolve the acid, the 2_6-dichlorobenzoy] chioride (19.0 mL, 127 mmoles) and the pyridine (10.3 mL,
129 mmoles) are added in turn. After stirring for 2.5 hours, the MicroKANs [1456, 15 mg of Wang resin

15 (1.7 mmole/g loading per microKAN), 25.5 micromoles/microKAN, 37.1 mmoles] are then added to the
reaction flask. The reaction is allowed to stir for 18 hours. At the end of this period, the reaction mixture
is drained from the flask. DMF (1.5 L) is added to the reaction flask. The flask is allowed to stir for
approximately 15 minutes, and then the solvent is drained. The MicroKANs are washed, stirred for 20
minutes and drained repeatedly in the following sequence: DMF (2x 6 L), THF (3 x 6 L),

20  dichloromethane (3 x 6 L) and ether (2 x 6 L). After tkz final washing the MicroKANs are dried by
blowing a stream of nitrogen through the flask with intermittent agitation. After sufficient drying, the

MicroK ANs are sorted for the next reaction,

2. Phenol Displacement;
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is drained fromthe flask. DMF (1.5 L) is added to the reaction flask. The
flask is allowed to stir for approximately 15 m nute he

sol veng’,égwg{%ned The M croKANs are washed, sti rredé?wgmbgﬁt@n%t es and
dr ai ne R dly in the foll ow ng sequence: DWVF (2 X )(US'}?‘HEBEB X 6 L),
20 di chl oronet hane (3 x 6 L) and ﬁé’er (2 x 6 L). After tle final washing
the M croKANs are dried by blow a stream of nitrogen through the flask
with intermttent agitation. After sufficient drying, the M croKANs are
sorted for the next reaction. g Phenol Di spl acenment: SUBSTI TUTE SHEET
(RULE 26) WD 00/64888 103b O- il, Kl D"'"*IF 28 Novenber 2003

PCT/ 3 A tohree ne round bottomflask is charged with

oxybenfal'gefiyde (17.1°F, 140 o g (1 5 L). The reaction
d in an ice-water bath.

f|aSkISfIttedWI an overhead 3tirr &
After approximately t3rni ndfh& sodi um hydri de (60 % sper5| oninoil, 6.48
g, 180 mmies) is carefully added. After approxi mately© dﬁutes the
ice-water bath is renoved and the reaction allowed to st anbi ent
tenperature for 1 hour. At the end of this time, the Mc Nis [|274 25.5

m Cfﬁ%e%%ék”ﬁl?%%ﬁ@%‘ono%fﬂ sk'ls ¢ a w;ﬂﬁ Od}(oaicsy enzgp Ih?"ge(g?l %‘t 1648§ﬁ)1cd? ddEd to

the reaction m xt e rea I Oon
whi EWMF §l.hEat €k rtenr:nﬁ@ﬂaskAﬁ fiered dith o uvesheat! birrer emntmnmea lnaﬁkce-WzﬁerrbﬁﬂﬁD.\/ed from

the t 0, £o ient te The reacti
0 o3iel BBt RS L SORY o BB Bk RS BB rsa oS RSl | i
| s afldednedter eprsbwmafetyB(Hrpmmx,ltlmtceixgateﬂiazh M8 i b @8 asditle fel@ios @llosadatito btfr at
dral 2 L) i.s.add to : ci{ion flask. The flask
ﬁ Q%F gt V\?For lthgf‘r B Wr‘?&t’%f 9’“%?‘7#??&‘1@@95 Eiﬁ@ % n the solvent is
dr amnedmoTEIsIrmcsamme Bnes mtﬁolég pedtpetdssatm |o|dea$t 0 phurefidéd RIE redetibinixturé.ne
ef flyuent fro n he re I fl.as ar e, washed
" pdiF HerboOMk Bom e altlo a8 ol oot S HaR6 08, AR 1o oy s BReoR as (1 x
4 L)s stemenemﬁrbrhahmodtlb(aﬂh and 4llds.§t:d todoeinG ﬁ)rhﬂlﬁlﬁtt&lﬁﬂﬁtdré Thededcliod foemnttet hanol (1 x
di chl or onpt hane
(1 e ERAPEE LPRGades o i pedeyipg B ae Fidhis G B st or EM A OR M ar &
dri (Bdnlllys arhl tbmd‘h'@nalssii*a’tﬁalmDMF nwtareegen 1t2hryosigided B ehefrbaGdn Mdsk.NTheTiagk @i tt ent -
r glaf: ?t)\gé; tOitIl’ Eé&?%#{l&é&kﬁdﬁ %ﬁ, a%d thenehe s'vlvent ls@amedatl'ﬁts sc(:)qru;[:necg 1sfrgpreat[ecrl1 gt next
least three times or until the effluent from the washing is clear. The reaction flasks are washed repeatedly
in the following sequence: THF (2 x 4 L), dichloromethane (1 x 4 L) then methano} (1 x4 L),
dichloromethane (1x4L) then methanol (1 x4 L), dichloromethane (1 x4 L) then methanol (1 x4 L),

dichloromethane (1'x 4 L) and ether ( 1 x 4 L). After the final washing, the MicroK ANs are dried by

blowing a stream of nitrogen through the flask with intermittent agitation. After sufficient drying, the
MicroKANs are sorted for the next reaction.

3. Reductive Amination:

0 (CH,0),
Na(CN}BH,
H DMF '\

A three neck 2 L round bottom flask is charged with the MicroKANs [784, 25.5 micromoles/microKAN,
20.0 mmoles], trimethylorthoformate (850 mL) and 4-phenyl-1-butylamine (25.37 g, 170 mmoles). The
reaction flask is fitted with an overhead stirrer. After 2 hours, sodium cyanoborohydride (21.37 g, 340
mmoles) is added. After approximately 10 minutes, acetic acid (17.0 mL, 297 mmoles) is added. After

stirring for an additional hour, the reaction flask is drained. Methano! (800 mL) is added to the flask.
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A three neck 2 L round bottomflask is charged with the M croKANs [ 784,
25.5 mcronol es/ m croKAN, 20.0 mmoles], trine th yi opgheiemieaigma( 850 n)
and 4- pREhYYedBsBHut yl ani ne (25.37 g, 170 Mol es). The re&EUTURIOAIEIEK i s
fitted with an overhead stirrer. After 2 hours, sodium cyanoborohydride
(21.37 g, 340 mol es) is added. Mier appr oxi mately 10 m nutes, acetic
acid (17.0 nmL, 297 mmoles) is added. After stirring for an addltional

hour, i i S;draine added to_the
£ asite SHRE R bllol R 1h5iflR P sl GBREoT B A BBRESEREN 5002
PCT. J UB0B/(3144 83 difhiceomashane ¢li ;ngLf en apnfamoal( mtel)idlortinatib@s(! xt<hie) thénask i s

(1 5 e E Y EBRIRGReb ey Pyl e WALt e pbranaiars O KALTSRET hanor

((j I hlethetQ ] xﬁ@hh&enrfet‘rhawesh(dg te tﬂmk&(ﬁt\kﬂaﬂe ﬂﬁédﬁt@l’tﬂ?w(ng aXstréan:cL))f m}rogen )
EC n .L) and. ether X 4 L). After i na ing the
mscr 0 K%E‘gr gas o g’dmﬁvn ‘B%“b?rﬁ'ﬁ{jorh P&[ef é‘&ﬁ?‘ﬁ‘?t dﬁ‘f‘%ﬁ’" éﬂ’c?'{%gﬁﬁfﬁ ﬁo"lmﬁ‘gg‘ftp%lsg

vmthmexltreercnbmtent agitation. After sufficient drying, the McroKANs are
sorted for, the next reaction. 4. Acylation: 0 10 A three neck 2 L round
bottdtmfiﬁ%{%ﬁ@bs charged with the McroKANs [784, 25.5 m cronol es/ m cr oKAN,
20.0 mmol es], and di chl oronet hane (800 nL). The reaction flask is fitted
with an overhead stirrer. N,N- diisopropylethylamne (20.9 nL, 120 mol es)
IS added Af ter approxi mat 16 m nutes, the phenyl i socyanate (9.5 g,

80.0 |s J,added. TheFeaction m@? owed to stir for 61

hour s% {ch the: regation tr1ask is dral ne Di chl or onet hane (800
m-) is addedto e reactf"cfhflask After stlrrlngf’ 15 approxi mately 10
m nutes, the flask drained. This is repeated. The @m\oKANs fromall of
t he acyl ation reacto are randomy conbined into t WOogE | ar ge

fl asks and washed repe‘at ed{_;<;>n the follow ng sequence; 'dl*ch met hane (|
x 4 L), THE(2x4L) di chl o onet hane (| x4L) t hen r@hanol (I x 4L),

d| chloronethane (I x 4 L) then nethanol (1 x ﬁ di chl oronet hane (I x 4
1P tki’éfhf?ﬁéteﬁ‘a%lmm’(diwkomﬂtsy is ghiatgadl mtbﬂim‘ﬁer%ﬁ(m[ 84 26)5 raigrpresiesémicokAN.4 1) .

20 5.20d BRAYRIE ana_ H‘i@thoﬁﬂétﬂmhﬂSb(ﬁmép rﬁh@ﬁ’ea‘: n%éspg'ﬁk&l%lh a}'l‘%lférﬁea(a stu{rﬁ%I N-

‘Accud_eave 96 cl eava}% st ati ons. char ged h di chl or ofret hane
(600 diisypremdethianingf 200 ral., 1rl2¢\mnmie@his<a¢@ﬁewﬂrah@pmwaj¢1@ lémlmutt’-%d@ pheyl  After

agi t gbde ggnatqu 53PRE.0 XintoR £k xdéeer*nye r@}c'ayﬁ &%urte l&%n&@@ﬂo'sanfo%h hoirs, aflEAlH&ad

into a m crotube I n an or mat reaction well is again
char d@ﬂfeﬁﬁ‘iﬂﬁ flasleis Idtﬁr"l?ﬁeph‘hheon(moe 5 Y m%ﬂ&@demm%f?acnon flask. After stirring for _

15  approximately 10 minutes, the flask is drained. This is repeated. The MicroKANs from all of the
acylation reactions are randomly combined into two separate large flasks and washed repeatedly in the
following sequence: dichloromethane (1 x 4 L). THF (2 x 4 L), dichloromethane (1 x 4 L) then methanol
(1 x4 L), dichioromethane (1 x 4 L) then methanol (1 x 4 L), dichloromethane (1 x 4 L) then methanol
(1x4 L), dichloromethane (! x4 L) and ether ( 1 x4 L).

20 5. Cleavage:

The MicroKAN is sorted into individual wells of IRORI AccuCleave 96 cleavage stations. The well is
charged with dichloromethane (600 mL) and then with a TFA: dichloromethane mixture (1:1, 600 mL).

Afier agitating for approximately forty minutes, the reaction well is drained into a 2 mL microtube in an
96-well format. The reaction well is again charged with dichloromethane (600 mL). After manual
25  agitation, this too is drained into the 2 mL microtube in an 96-well format. The cleavage cocktail is
removed in vacuo using a Savant Speedvac. The concentrated product from the cleavage mother plates is
reconstituted with THF and transferred into two daughter plates uvtilizing a Packard MultiProbe liquid

handier. The daughter plate is concentrated in vacuo utilizing a GenieVac.

30  Analytical: MS: m/z 461.3 (M+H").

Experimental Procedures:
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25 agitation, this too is drained into the 2 nL .mcrotube in an 96-wel |
format. The cl eavage cocktail is renoved in vacua usbfgcdemsiditipzSpeedvac.
The concentrated product fromthe cleavage nother plates is reconstituted
with TREQQHES88 ansferred into two daughter plates utiliZEnYVal%4E&kar d

Mul ti Probe liquid handier. The dgpght er plate is concentrated in vacua
utilizing a GenieVac. 30 Analytical: Ms: m: 461.3 (MtH). Experinental
Procedures: SUBSTI TUTE SHEET (RULE 26) 28 Novenber 2003 WD 00/ 64888 103 1.
Acid Loading: ClI PCT/USOO 11833 r Cl pyr., DMF -A three neck 3L round
bottom flask is charged wtf 4-bronobutyric aci 23.38 g, 140 mmol es) and
DMF (1.5 L). The reacti ot i } d~wtN e overhead stirrer. After.
stirring for 10 mn in order to d aiqthe acid, the 2,6-dichlorobenzoyl
chloride (19.0 nL, 127 nmmoles) and the pyridine (10.3 nL., 129 mmles) are
addet. AcidtLoading:After stirring for 2.5 hours, the McroKANs [ 1456, 15 ng of
Wang resin (1.7 nmol e/ g | oadi ng per m croKAN), 25.5 m cronol es/ m cr oKAN,
37.1 mmol es] are then added to the reaction flasks- The reaction is
allowed to stir for 18 hours. At ¢he end of this period, the reaction

m xture is drained fgamthe flm%HL\,Dly,Far(l._S L) is_added to the reaction
fl ask. The flg\Pd to Stir forba\%@éL@.\y 15 mnutes, and then
the solvent is drained. Th& Mcroi@i are hed,Y4ti or€d for 20 mi nutes

and drained repeatedly in the f '?19 sequence: DVF ( 6.L), THE (3 x 6
L), dichloronethane (3 x 6 L) aknd{ether (2 x 6 L). After tHE final

washi ng, the M croKANs are dried byt blowi ng a stream of nitrogen through
the flask with intermttent agitatioom. After sufficient drying, the

'\N"aﬂﬁlﬁﬁr'é"é & S LA nd S ASXLs LERTH Ahbuiiic RNERTs D PR ASSABNLy O-H Br
DMF (1.5 L). The reaction flask is fitted with an overhead stirrer. After stirring for 10 min in order to
dissolve the acid, the 2,6-dichlorobenzoy! chloride (19.0 mL, 127 mmoles) and the pyridine (10.3 mL,
129 mmoles) are added in turn. After stirring for 2.5 hours, the MicroKANs [1456, 15 mg of Wang resin
(1.7 mmole/g loading per microKAN), 25.5 micromoles/microKAN, 37.1 mmoles] are then added to the
reaction flasks. The reaction is allowed to stir for 18 hours. At the end of this period, the reaction
mixture is drained from the flask. DMF (1.5 L) is added to the reaction flask. The flask is allowed to stir
for approximately 15 minutes, and then the solvent is drained. The MicroKANSs are washed, stirred for 20
minutes and drained repeatedly in the following sequence: DMF (2 x 6 L), THF (3 x 6 L),
dichloromethane (3 x 6 L) and ether (2 x 6 L). After the final washing, the MicroKANSs are dried by
blowing a stream of nitrogen through the flask with infermittent agitation. After sufficient drying, the

MicroKANs are sorted for the next reaction.

2. Phenol Displacement:

0 .
AR IS _:_ et
v :

A three neck 3L round bottom flask is charged with 3-hydroxybenzaldehyde (17.1 g, 140 mmoles) and
DMF (1.5 L). The reaction flask is fitted with an overhead stirrer and immersed in an ice-water bath.
After approximately 13 minutes, sodium hydride (60 % dispersion in oil, 6.48 g, 180 mmoles) is carefully

added. After approximately 30 minutes, the ice-water bath is removed and the reaction allowed to stir at
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A three neck 3L round bottomflask is charged w.th 3-hydroxybenzal dehyde
(17.1 g, 140 moles) and DVF (1.5 L). The reaction fbapevimbéisdoad Wi th an
over heawosioisagser and i mersed in an ice-water bath. Aft RETABM ORIt el y 15
m nut es, sodium hydride (60 % di spersion in oil, 6.48 g, 180 mmoles) is
carefully added. After approxi nmat!€fy 30.m nut es t he ice-vvat er bath is
renoved and the reactlon allowed to stir at Ot; nrrnc-mr'n*rTr C TI T T
(TTTT V.l C% WO 00

4888 104 28 3 P 183
(O oty B oS58, K24 20, venher SR AHS T BaR AL et |
of r Qﬁhﬂ!e(tﬂo?dmd)fﬁmM‘/c@:KWDadﬁ B @icrp@bleMri¢croKAN, 325 nﬁnmsgtﬁmmaes{nmmmw

32.5 mmol es] . and pot.assium igodide (1.0 are added e, rea cli

i xt UPre e PaiEctiHn RISk The fFfﬁHé? Ba if is"faﬁfss g aaak.lh hwﬁi' SRR o 1o
6|0|C é\fd"temﬁéﬂl 4|hfau;rs sm%%mmﬁ ﬂgﬁtlg Eblﬂwka:&ﬁkmlt&_rcﬁ:eﬁﬂw el Abosd tolh:eolab hmbmmh andd
allowed to coqgl to anpl ent terrper e reaction solye S rmve
DVF ((EDPErRtures ThgpracHon o v 'Srré*a%wfado|IP%1“'fJ bk L) Hyaddqd 18 e reaghio ﬁ{%sgmifb“ SRS

for apprRYidR: &% ﬁf&ﬁh:@wissﬂ.aﬁé& dnBeheSRIVeRITE didnedr aMFedvatéVEL; LaRyBr (1: 1,
1.2 L) is added IIJ he reaction fl ask. Theflask|§§alI0\Ned tir for

appr o?ddﬁéf%ﬁ‘ﬂea%*oﬁﬂhﬁh ke flagkds alloargd fhir frgpproimatdy iy RIS a“‘ﬁ"heg%é fequence

i's reppaleq ddineh ST séqbénggistréﬂéﬁéd N le4bDinkde tinh@ c@ﬁlﬁﬂltumﬂfﬂ&d’nﬂﬁb&llﬁ& wahhigng i s
clear, the reaction flasks are washed rePeat edly OW ng sequence:

THE ( Sleat tbe[ﬂf)actlomlaa@@mwmﬁm%lyc&ﬂ% fallqwing F@He%t @I“J( hx 4 L),
&(53“' 958 EFJM&(GH 4><L)4hén) mEth%l ETE% El@mkch(dro:ﬁexﬁarle)(,l x4d1)@rmno:haamom(ame4 (.;L x 4

hen net hanol , r onet hane %F r} r ‘H—
AfterdIChhequThﬁaﬁlwdsWh@ m?qh@lqwc%k)\rqs,chéﬂf@ﬂaﬁhﬁf&cﬂw lt3|a6 ‘ﬁa 3 ?sat?ﬁt
nitr O%W.ﬁmﬁ%pqh tﬁmlcfnlmlfs He Hrhed uvmnaclm b 5@8Hm 80 itrédeh ﬂﬂouzﬁftﬁcﬁﬂlasﬁ whihi ci ent

drying, Cr'oKANs are sorted for next reaction. 3. Reductive

Ami nafritermittenbagitatiday é‘é‘eh%}'@f{‘:'@t Aryinguthe Nbemowsrﬁraéwewfé*rf‘d}eébfaawm t he
M croKA%u!'EJ‘gﬂmm&émqg of resin (1.7 nmole/g |oading) per McroKAN, 25.5

m crono 20. 0 nmol es] tri methy lorthoformate (850 nmi) and
4-phenyl -1 -butyl ami ne (25. 3% 170 mol es). The reaction flask is fitted
w th an oyerh stirrer. f\f ours, sodiym cyanoborohydride (21, 37 g,
340 mol % After appro t tes, acetic acid (17.0
m., 297 mmoles) is Aeded. After—stirri ng for an adgit\jonal hour, the
reaction flask is drai . deichepral (800 nL) is adde o the flask. After
stirring for approxi mt 0 Mchdites, the flask is drd The M cr oKANs
are washed in the foll owing $effence: DMF (3 x 4 L), di th (1 x 4
L) then methanol (i x 4 L), dichloromethane (I x 4 L) then n'eth (1 x 4
L5

A three neck 2 L round bottom ﬂaék is charged with the MicroiCANs [784, 15 mg of resin (1.7 mmole/g
loading) per MicroKAN, 25.5 micfomoles/microKAN, 20.0 mmoles], trimethylorthoformate (850 mL)
and 4-phenyl-1-butylamine (25.37 g, 170 mmoles). The reaction flask is fitted with an overhead stirrer.
After 2 hours, sodium cyanoborohydride (21.37 g, 340 mmoles) is added. After approximately 10

20  minutes, acetic acid (1l7-0 mL, 297 mmoles) is added. After stirring for an additional hour, the reaction
flask is drained. Methanot (800 mL) is added to the flask. After stirring for approximately 10 minutes,
the flask is drained. The MicroKKANs are washed in the following sequence: DMF (3 x4 L),
dichloromethane (1 x 4 L) then methanol (1 x 4 L), dichloromethane (1 x 4 L) then methanol (1 x4 L),
dichloromethane (1 x 4 L) then methanol (1 x 4 L), dichloromethane (1 x4 L) and ether ( 1 x 4 L). After

25  the final washing, the microKANS are dried by blowing a stream of nitrogen through the flask with

intermittent agitation. After sufficient drying, the MicroKANs are sorted for the next reaction.

4. Acylations:

SUBSTITUTE SHEET (RULE 26)



di chl oronet hane (I x 4 L) then nethanol (I x 4 L). dichloronethane (I x 4
L) and ether (I x 4 L). After 25 the final washing, baeloneebetNIs are

dried bIovvlng a stream of nitrogen through the fl ask mttent
agitat?’v&(’g?n0 648 er sufficient drying. the McroKANs are sgﬂﬂr&bopjol 5g"he next

reaction. 4. Acylations: SUBSTI THFE SHEET (RULE 26) 28 November 2003 WO
00/ 64888 105 PCT/ US00/ 11833 A three neck 2 L round bottom flask is charged
with the McroKANs [784, 15 ng of resin (1.7 nmole/g |oading) per
M croKAN 25.5 m cronol es/lom cr oKAN. 20.0 nmol esj, and di chl or onmet hane (800
eaction flask s fitted W|t -@e{heﬁd stirrer.
s)?

et hyl amrme (20-9—t, 1
4 N N-dl met hyy‘aﬁgnopyrl dlfﬂl@h(195 ny, 1 6 Mol es) .added- After
approximately 15 utes, the acetyl chloride (6.3 0.0 mmol es) is
added. The reacti @_‘s

. allowed to stir for 61 hour s, %}% reaction
flask is drained. DiohT\rl\o_@hane (800 m.) is added to the r ion flask.
After stirring for approxiwétely 10 mnutes, the flask.is drained. This is
repeated. The M croKANs fromall of the acylation reactions are randony
conbined into two separate |arge flasks and washed repeatedly in the

f ol I/bvﬁreegteslel]ugrmé botd:incﬂdshrimimghamth(tﬁe MiroKANs THE, [2mg ofiresin (1.7 mmole/g

D “CREIBRIIRE Y B prieph SR moR ARG et i R ShRTRITAE.

) ‘Ehe(rtﬂcomoﬂmt scfinted vith ¥n ovkrtkead aritere tNSkdi{sbprrpylethylamise (20 eml, Pemivbles)o KANS

are saqr_t I ndi_ Vi uaI ave 96.cl ea Lons.
e e O A e
dic Mceuybcmkirfda(ﬁa?) gnSmDumﬁoléslj isladded) OT e reactioffit dlovwad kd et iforg [ howrs,cangd ltltmiﬁmat ely

forty mnut t.h t i tub
" b i 550 PRl PSSR Bl R P2
( 600appto)<:ma@ély &0 minars,ahe ﬂagnstcaﬁman Tﬁshlss—emeramdj §hdManroiéﬂNs from aflbvd iz ni

in The cl eav ed. i.n vacua
u5| n 12 ép e%ﬁ%’f) "%ﬁ%‘@ﬂg\%&ly cc’]‘ﬂé'“fé IRter sﬁP%rateggbduc washtd & E%m§v§§h§ not her
pl at flowing sequeceaniidhidrethabianei(t b 4 THETAPQE % mansdneﬂasrenhelhmte({l tvid.)dbenghétianobl at es

conctim B BaPRTaEY 511 DR ehokal ) 100 o tiapyeReltt Ld el gt
( M-He X L), @idRiopedtinma(iad 4 By acetisr e$x 4 1). Aci d Load| ng:

5. Cleavage:

The MicroKANs are sorted into individual wells of IRORI AccuCleave 96 cleavage stations. The well is
charged with dichloromethane (600 mL) and then with a TFA: dichloromethane mixture (1:1, 600 mL).
After agitating for approximately forty minutes, the reaction well is drained into 2 mL microtubes in an
96-well formét. The reaction weil is again charged with dichloromethane (600 mL). After manual
agitation, this too is drained into the 2 mL microtubes in an 96-weli format. The cleavage cocktail is
removed in vacuo using a Savant Speedvac, The concentrated products from the cleavage mother plates
are reconstituted with THF and transferred into two daughter plates utilizing a Packard MultiProbe liquid

handler. The daughter plates are concentrated in vacuo utilizing a GenieVac.

Analytical: MS: m/z 384.2 (M+H").

E:;:perimental Procedures:

1. Acid Loading:
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ccTroc,"T'rTT'rT- CLICT mTT Ti Y4AN WO 00/ 64888 106 0 0_11 Cl1 28 Novenber
2003 PCTIUSOO'1 1833 pyr.. D}I'F A three neck 3 L roupd méﬁqggpid@sk |s
char gedv@i0f/h4s88 br onobut yr i ¢ acid (23.38 g, 140 mmol es) amrdT/USM 116833 5

The reaction flask is fitted with an overhead stirrer. After stirring for
10 min in order to dissolve the adiéd, the 2.6-dichlorobenzoyl chloride
(19.0 nmL, 127 mmles) and the pyridine (10.3 nL, 5 129 nmol es) are added in
turn. After stirring for 2.5 hours, the McroKANs [ 1456, 15 ng of WAng
resin (1.7 mmlelg Ioad| ng per croKAN) 25.5 m cronol es/ m croKAN, 37.1

mol es] aret@r\a o the' H’flasks reaction is allowed to
“stir for 18 h he> &nd—e-f—t—H'[—s—ﬁea-—r »m% }acti(bn m xture is

drained fromthe flask. DWW (1.5 L)“ig added to the réaction flask. The

flask is allowed to stir for ap@?&@ately 15 m nutes and.ipe solvent is
drai ned. The M croKANs are washed—<stkrred for 20 10 m nutes and drai ned
repeatedly in the-follow ng sequencd: DVF (2 x 6 L), THE (3 x 6 L),
di chl oronethane (3 x 6 L) and etkemyMr2 x 6 L). After the final washing, the
M cr alfibnatk 8 LdbirRthboRYm fakioWicRsrgad #ith 8 K 4694&2 ask with
intermttent itation, After suf fi g?eﬁﬁ‘ﬁé?@rﬁ%,agg% 3%% P %\Eﬁaéde sorted
for PHE Geadp- %g%lfﬁai:‘b‘?? flask lslfﬁ'@%‘f“hmﬂsoﬁle@é%mﬂ After piitngdior 1OivAn v8lestot hr ee
neckdido e ahydid) el 06T {chRiock Sy EUAEARY ) 90 L. $2 o RUMREIE B ARINAES bk T 1 O

40 mmol es) and | DMF (1 L). "The reaction han over head
i r FErmEplgs)iatadded in . ofter siripgtfen2. Hhauss, theAﬂtch/’éb;ﬂ‘éﬁi lrﬁa‘amfw’ﬂ_r@ resimut es,

sodi ym rhh‘u@fel’éjl%acflmpe{orﬁll'cx%m}ngS hﬁcrgllnhl’es/ﬁrxél‘gKﬂN ﬂﬁlomﬁgg e.a?e) thén adiéH 1§ g&' ly

added. After roxi mat el m nut es I ce-wat e renove
t he Wé‘é@?uf@ﬁsm BRagtems sHawedde spofon Hbhasms. rttethqmdavf thrsepef:@i tim répotim, At the

end ﬁf'{tlﬁrg isdrhih&®rorh e MsE! BW Kl ﬂ')%?éddegﬁo {fY r K%’\Pornggxk% ’I(hll.' 'ﬂgsk :lewgd & stir

| oadi ng) per M croKAN, 25.5 m cronbles/mcro potassi um
i odi Peagrroymagsly L minsteg aed Fh@ selient iscdraingch il hei Mic (AKANs Teavashelcstimed fr RBSK | s

10MemEREks| Ahd@faitid refBlddly WEHeHBIbWinbk S@ukel BMF (2 x 6 L), THF 3 x 6 L),
dichloromethane (3 x 6 L) and ether (2 x 6 L). After the final washing, the MicroK ANs are dried by

blowing a stream of nitrogen through the flask with intermittent agitation. After sufficient drying, the

MicroK ANs are sorted for the next reaction.

2. Phenol Displacement:
.

Ay w@ o -Ong

D.\IF

15 H
A three neck 3L round bottom flask is charged with 4-hydroxybenzaldehyde (17.1 g, 140 mmoles) and
DMF (1.5 L). The reaction flask is fitted with an overhead stirrer and immersed in an ice-water bath.
After approximately 15 minutes, sodium hydride (60 % dispersion in oil, 6.48 g, 180 mmoles) is carefully
added. After approximately 30 minutes, the ice-water bath is removed and the reaction allowed to stir at

20 ambient temperature for | hour. At the end of this time, the MicroKANs [1274, 15 mg of resin (1.7
mmole/g loading) per MicroKAN, 25.5 micromoles/microKAN, 32.5 mmoles] and potassium iodide (1.0
g) are added to the reaction mixture. The reaction flask is immersed in an oil bath, which is heated to
60°C. After 14 hours, the reaction flask is removed from the oil bath and allowed to cool to ambient
temperature. The reaction solvent is' removed. DMF (1.2 L) is added to the reaction flask. The flask is

25  allowed to stir for approximately 15 minutes. and the solvent is then drained. DMF : water (1:1, 1.2 L} is

added to the reaction flask. The flask is allowed to stir for approximately 15 minutes, and the solvent is

SUBSTITUTE SHEET (RULE 2§6)




60C. After 14 hours, the reaction flask is renoved fromthe oil bath and
allowed to cool to anmbient tenperature- The reacti onggwo\a@,@be,i;g)ggermved
DIVF (1%53/648 added to the reaction flask. The flask is_25 allowed to stir
for apploxifately 15 minutes. and the solvent is then drEfHEPYIBRE . water
(1:1, 1.2 L) is added to the reacfjon flask. The flask is allowed to stir
for approximately 15 m nutes, and the solvent is SUBSTI TUTE SHEET ( RULE 26)
28 Novenber 2003 WO 00/ 64888 107 PCTIUSOQ 1[ 833 then drained. This sequence

isr Eipedt'mﬁkdaﬂ'hiseaﬁibndehi Rfedtdéd® Jea0f thidB tilnks sh@iahd gk frfarﬁ‘i’rmﬁz@ﬁnm%mapg i's
cl ea en t e{[eactlon fl asks are washed repeat ed| he folTow ng

=
sequfarh%e 1€ Faphon Slaghs rg yashed; reppatedtly et fkleving 55’(‘1“&"‘1?) T%/‘ﬁ@n\ 4k hanol (1 x 4

L), dncnhkmm&hlaﬂem thei rﬂeth&ml(lhem.ﬂatch%mhen(ahe 4 4 I:? then Q'eﬁbﬁo@howma“e (1
x 4 hen msk han di chl or onet hane (I L) and et her X 4

4 L
% E\‘”"“‘EW&“T‘ heaf EM'M lﬁathaltq%éi M &9-Srehiasomstzanaf | ed Lb@f\dts}hew g b)- s&ﬁ‘%fam of
n| tr ﬂ@efmat Wishihgthe Wbk AN aW dritd by Mdifg 4§ LiRBh oRBikdoadn RBugtAfd ﬁ%k Mhficient

dryin the M.croKANs are sorted for the next reaciion. 3. uctive

Ani nérg?f%“e"#ﬁﬂ*ﬁaﬁw (At ey fiiciest dixiagChy BlirgKANSRE sertepiforithe naxt smagtionee neck 2 L
round, ot Ah@asdon: S charged with the M croKANs [ 784, 25.5

m cr onol es/ m croKAN, 20.0 nmoles], trinethy lorthoformate (850 m-) and
3- phenyl-l-propyl am ne (22. 999H 170 mol es). The reaction flask is fitted

W th an v rh st| rrer. urs sodi um cyanobor ohydr.i de (21.37 g,
340 gﬁd%After app J;O@autejs “acetic acid (17.0
e

m., 297 mmles) S d Aft—eF-——usH—an for =@nh &ddi tional hour, the
reaction flask is drai . Methangh: (800 nlL) is added\Mg the flask. After
stirring for approximat 10 frcates, the flask is dr a@j. The M cr oKANs
are washed in the followng sequence: DMF (3 x 4 L), dielfl ogfonethane (1 x

4 L) then nmethanol (1 x 44L), dichioronethane (1 x 4 L) the&n nethanol (1 x
4 L), dichloromethane (I x 4 L) then nethanol (1 x 4 L), di Wthane

A three neck 2 L round bottom flask is charged with the MicroKANs {784, 25.5 micromoles/microKAN,
20.0 mmoles], trimethylorthoformate (850 mL) and 3-pheny!-1-propylamine (22.99g, 170 mmoles). The
reaction flask is fitted with an overhead stirrer. After 2 hours, sodium cyanoborohydride (21.37 g, 340
mmoles) is added. After approximately 10 minutes, acetic acid (17.0 mL, 297 mmoles) is added. After
stirring for an additional hour, the reaction flask is drained. Methano! (800 mL) is added to the flask.
After stirring for approximately 10 minutes, the flask is drained. The MicroKANs are washed in the
following sequence: DMF (3 x 4 L), dichloromethane (1 x 4 L) then methanol (I x 4 L), dichloromethane
(1 x4 L) then methanol (1 x 4 L), dichloromethane (1 x 4 L) then methanol (I x 4 L), dichloromethane
{1 x4 Lyand ether (1 x4 L). After the final washing, the MicroKANS are dried by blowing a stream of
nitrogen through the flask with intermittent agitation. After sufficient drying, the MicroK AN are sorted
for the next reaction.

4, Acvlation:

DIEA, DMAP
CR,C1,

.
~0 ~0

A threeneck 2 L round bottom flask is charged with the MicroKANs [784, 25.5 micromoles/microKAN,

20.0 mmoles], and dichloromethane (800 mL). The reaction flask is fitted with an overhead stirrer. N.N-
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(1 x 4L) and ether (1 x 4 L). After the final washing, the M croKANS are
dried by blowing a streamof nitrogen through the fl agkioWmhberJtiggr m ttent
agi t at ippm go/&fsker sufficient drying, the McroKANs are soidEdsoch9s3st he next
reaction. 4. Acvlation: Athree neck 2 L round bottomflask is charged with
the McrokKANs [ 784, 25.5 m cronoligs/ m croKAN, 20.0 mmol es], and
di chl oronet hane (800 niL). The reaction flask is fitted with an overhead
stirrer. NN CTTDCrrrYFrr curt'r CDTTT t 7kl 28 Novenber 2003 WD 00/ 64888
PCT/duswmm’lell&m"tm@OamLscbmropweemy Hdwr@nemhglnmwnqtz@( 198 e, &6 niagies)
4-N t [

ARk R Nﬂér%@r@@ﬂﬂe gsbrﬂﬁﬁ drdd ﬁle%th\iﬁﬁhlm@i 88dbut f%{@{yra? Ce!{() (Oéér{'x@'és) 520 0

approxi natel y m nut l'or o-4-0
moiaddad. [Tdhe reggiehads alipmeed tosstic far o hmsrs afeovieeh the reaciion flask 1s8lkaihelir s, after

whi (H]cﬂlg'!%mreﬁﬁﬁ (Iagglﬂmt A?ﬁéfde!i B tﬁg ?Ea&%q fﬂa& Cﬁtﬁe? Etﬂ'ﬁﬁg ﬂﬁ‘qu é%g'u%:e::?ult'o)e :g{nﬁtte%ggeeg to

t he reaction sk ter stirring for approxi natel
§1 adlesk is ddrigdndéis lﬂ@b@tedsTheel‘pim@léﬁNs frve aMOEﬁ@KN{EtIdnrrmiamd arpfanddwdyacyl at i on

j f k d hed
2GR AP o SRITNE 0o R SRL AU S hlasko and waer

4 L)djchdtiroﬂniethmurﬁat( Hé,r),eTP(Fm)x 44L)L)ixchlb$menmbd1(ano4 LXLherxmAtth)ql (1 d#dhl or onet hane

1 L h § 4 hanol
{1 JiddbmbhR A3 hatoc Ko S SRPRREITRS el Qo0 PL Vo
The didhderotdaiNgnegt @ ddQrtdelhdr 0 & 4alt). | ndi vi dual vvel I of | RORI AccuCl eave 96

6| e?s/age station. The well is charged with dichloronethane (600 nL) and
he V&EETFA: dichl oromet hane mixture (1:1, 600 nL). After agitating

for mmgmwseirysoh@a tnyo ANiRH i8Sl well 6f IRRFIAtARAC WRlel 961 cfeatiRIsPBEN. | THeQvel! i8TL
m cr ot ubes _in_ an 6-wel |l format. The reaction well is Vgaln charged with

di ¢ mhaﬁ%smmﬁém(waméoo miL) exd themiilh 2 TEA odjritlaromgHiang mipdure bb 11680 BMai ned

| Nt 05 fiGgRarlile O BHOLMARY bRy AinuPh: e Fdacd nEAtis drhiied @A VARIEAREE #i dn 1 S
renoved i n vacua USi ng a Savant Speedvac. The concentrated products from

t he ¥rwell fgmainghnesectpnarel s acainehpraedomish dichipomeitapn(cPRimland fer apsrbrred into
15vwo Lauadi, efis Bb &ldeSnddtih kiziNAHL ﬂ'mP BekanL a M-t IPERRE:. | THaWiedyadaapdifris The

daughter plates are concentrated in vacua utilizing a GenieVac. Analytical:
MB: Tmevesiz vectoNRipg 2 Spantipecdree hbgsomeserebrigdustolen fiesleaxas MmAhesPBIFEr e t he
f ol | QUidenGRARROMAIBH indthhsfelr ViR O BaughBtatk2 il Kacklrd MultiProbe fiquid

handler. The daughter plates are concentrated in vacuoe utilizing a GenieVac.
Analytical: MS: m/z 4422 (M+H").

20 The methods described above are used to prepare the following compounds of this invention.
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Cr5.17, H7.95, N3.81; found C75.02, H8.03, N4.29 75-76C 28 Novenber 2003

PCTI US00/ 11833 f 5 81-82C 90-91 C oil; CHN caic C22H2BN@QRmbe 3 C70. 00,
H5. 61, WIlook3dgss found C70.06. H5.84, N11,08 90-91 C 114- aH183C 60-62C
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C23H25NO4 + 0. 75H20: C70.30, H6.80, N3.56; found C70.09, H6.68, N3.55
oil; CHN caic C24H27N50 + 0.5H20: C70.22, H6.87, N 3% \3embbosttd C70. 10,
H7.00, N17.12 oil; CHN calc C21 H21 N502: C63.24, }15.96, N17.56; found
C63. 65,WHi80/44888 N17. 16 95- 97C 133- 134C 135- 138C 28 NovenB&EA/USOYBISEECT/ US00/ |
1833 115 O 168-170C 176-181C C22H23N50 + H2O N o0il: CHN caic NN 7
C67.50, H6.44,. N17.89: found " 69, H6.08, N17.85
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° _ N17.85

? ?
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i Q
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C70.09, H6.58, g @’ N

N3.55
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C24H27NSO + . m C22H23N50.+ + . m
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HB.87, N17.08;, % H6.27, N18.53;
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C63.24, H5.96, @/ R H20: C65.54, . m
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N17.16 . H6.72,N16.43 .
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//N Om ;
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183-134C 06.06°C e \/\)LO.H

wsare Ot OIS oz ﬂ\gﬁ*
o}

M TR O Trmy ey YT T e s T T oA s



52-58C | CHN caic N .N C22H23N50. + K _4 0.25H20: ©69.91, N H6.27,
N18.53; found C70.00, H6.41, N18.70 oil; CHN caic GBRIRENBER2003H20
CB5. 54, woHfivdagss N16. 62: found C65.32, n~o H6.72, N16. 43pdQRichdRfassi € O
95-99C 102- 104C Cy o of f OH WD 00/ 64888 116 59-61 C 104-108C dec oil,
C22H23N04 + 1.6H20, calc. C67.02,1166.70, N3.55, found C67.04, H6. 11,

oil; CHN C22H23NO4
+ 1.6H20, calc.

C67.02, HE.70, N3.55;
#ore Qe Y e SR O
found C67.04, H6.11, #
s on N3.41 T o .

found CB2.59, H5.97

| H,QN_/'_O :
104-108°C @ og{;‘o oil; CHN C25H2403.
dec ' calc. C82.33, H5.92, og/-_-a
) ':J"OH HO °
‘ 3
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.~ 2s02s7C °thf )

128-132°C N dec an

. 0\,0 c, oil; CHN C28H34N202
220-230°C h +1.0H20, calc.
dec —y® C75.62, H7.88, N6.08; 0
N found C76.00, H7.68, it P
Hye _\—D NG.21 0\"3", en,
; . ;
oit; CHN C28H34N202,
o, calc. C78.74, H7.71, o
. N O, OH N3.06; found C78.44, 0 g an
wze (77 H7.77, N2.85 0\/*"
L. cH,
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159°C dec
60-65°C
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N3.41 off oil:; CHN C28H2403, <caic. C82.33, H5.92; found C82.59, H5.97 HO
5 129-132C 220-230C dec 131-133C 60-65C 79-80C cH, Nzelr«o%ﬁbaﬁ'za@s dec oil;
CHN C2 OH20, caic. C75.62, H7.88, N6.08: found C76. H7. 68,
NG. 21 g‘l’? 'b%czgl 134N202, catc. C78.74, H7.71, NS. o%”’?’%‘l?ﬂds%m 44,
H7.77, N2.85 159C dec 99-100C dggq 28 Novenmber 2003 PCTI US00/ 11833 01

©/‘o o @"o o '
110- OH 172- SN
113°C o 176°C

Q
N .

g o o ‘\.\'
o 228-
77-79°C cHy 230°C
Q

ail; CHN O
C34H37NO3 +

1.25H20, calc.

C77.02, H7.51, : R
N2.64; found 00 180-186°C

.CH
C77.3, H7.5, N2.6 He™y
o o : =] [o]
170-173°C @A 140-14E°C o |

84-85°C 142-143°C

" oil; CHN ° nety
C31H29N502 + @ =
0.35H20, cale. C73.0,
H5.9, N13.7; found °

C73.0, H5.8, N13.9 no '~}
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0 0 NH OH OHO OH OH SUBSTI TUTE SHEET (RULE 26) 28 November 2003 WD
00/ 64888 117 77-79C oi|; CHN C34H37NO3 + 1.25H20, t 8k ovelmddr B3 H7. 51,

N2. 64: wicPeiidessC77. 3, H7.5, N2.6 H OHt 172- 176C 228- 2 ASEC OH
170-173C 84-85C N 146-148C . CH 142-143C Flrdsiintss

118

Using a combination of the above Examples. various compounds may be made within the scope

of this tnvention.

Compounds according to the invention exhibit marked pharmacological activities according to

tests described in the literature, which tests results are believed to correlate to pharmacological activity in

5  humans and other mammalis. The following pharmacological test results are typical characteristics of
compounds of the present invention.

The compounds of the present invention have potent activity as PPAR ligand receptor binders and
possess anti-diabetic, anti-lipidemic, anti-hypertensive, and anti-arteriosclerotic activity and are also
anticipéted to be effective in the treatrnent of diabetes, obesity and other related diseases.

10

hPPARc Binding Assay

The activity of the compounds of the invention as PPARc modulators may be examined in
several refevant in vitro and in vivo preclinical assays, for example benchmarking with a known PPAR«
modulator, for example, [} H]-GW2331(2-(4-[2-(3-[2.4-Difluorophenyl]-1-heptylureido)-ethy!]phenoxy)-

15 2-methylbutyric acid). (S. Kliewer, et al. Proc. Natl. Acad. Sci. USA 94 (1997).

Human peroxime proliferator-activated receptor a ligand binding domain(hPPARu-LBD):
A binding assay for PPARa could be carried out by the following proceduref cDNAs encoding
the putative ligand binding domain of human PPARc (amino acids 167-468) ( Sher,T., Yi, H-F.,

20 McBride, O. W.& Gonzalez, F. J. (1993) Biochemistry 32, 5598-5604) are amplified by PCR (Polymerase
Chain Reaction) and inserted in frame into the BamHI site of pGEX-2T plasmid (Pharmacia). The
soluble fraction of GST-hPPARa fusion proteins or glutathione S-transferase (GST) alone are
ovefexpressed in E. coli BL21(DE3)pLysS cells and purified from bacteria extracts as described in (S.
Kliewer, et al. Proc. Natl. Acad. Sci. USA 94 (1997), 4318-4323).

25
Gel-Filtration Assays: 30 m! of 90 nM GST-hPPARa-LBD is mixed with 20 ml of 50 nM *H-GW2331
with or without 5 m{ of 10 mM test compounds in the binding buffer containing 10 mM Tuis, 50 mM
KCl, 0.05% Tween 20 and 10 mM DTT. The reaction mixitures are incubated in 96-well plates for Zh at
rootn temperature. 50 m! of the reaction mixtures are then loaded on a 96-well gel filtration block

30  (following manufacture instructions)(EdgeBioSystems). The block placed on top of a clean 96-well plate
is centrifuged at 1,500 rpm for 2 min. The block is discarded. 100 ml of Scintillation fluid is added to

each well of the 96-well plate. After overnight equilibration, the plate is counted in the Microbeta counter
{(Wallac.).
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and oil; CHN C31 H29N502 + 0. 35H20, tal c. Cr3.0, H5.9, N13.7; found
C73.0, H5.8, N13.9 CIT CrrrTrrr ctrc't'r roTTT L "t agWNoR&mb&iSN0311833 0 .
cm 28 wg,@%g 2003 WD 00/ 64888 PCTI USOO’ 11833 118 Usi ng a corrbl nati on of
the abo %}gl es. various conmpounds may be nade withi nPFRESAUEEE of this
I nvention. Corrpounds according to,tphe invention exhibit marked

phar macol ogi cal activities according to tests described in the literature,
which tests results are believed to correlate to pharmacol ogi cal activity

i N SHdnyERING:s 8Bt 0B ProRRIVE iSdind RSsal Ol o Slgrcﬁmr'x%?s‘?g leltzﬁlﬁbne Bakd ﬁﬁi&u' ts
are typical characteristics of conpounds of the presenf I nventi on.

conpdiiitid | SMYRB(pPEsiont) afermised v CRAVE PABLelBDAER mgimiyinghe RRARY huffegand

r ecepfy@r d I ni dami.c,
T T T ——
ant i cidpast i8d0md obleinding eufter mtalmng Frerious emoume M- COEIZIElalﬂeﬁ%uMa)lb@asptgﬁand ot her

rel atygds;di §g&§ﬁ§“eﬂéﬁﬁa€@6§3ﬂ8{ U9 |T;-hor tﬁﬂCt VI Bé(on%fm &'?g aséﬁyg@ofﬁ[]dfn

the inveniion as ors may ari ned Sever a
vi t r sheasherTy is thqnwédepnlelﬂ mhofabd biadisgrefer toma:emgﬂplnm mﬂﬁe@mski &g 0WB+20 mMKnown

AT e Runas B B perimente the efutathinns costed SEARSISLS 1S BBy ) -

15 2 metpﬁwatbmsmpmelamld)nmls 20Iﬁh|lc€f\ﬂ&rsiur@ftarahneﬂ’rvﬁm 30Nltdf . 75Aﬂ\adf’H86w233J8A 94

(1997 rator-actijva ndi ng
Gorar Ui ARp g ot Bl g o B b Bl R ER 8 By BERGIhDy (e
foll mlﬁgplpieawemuweeacmﬂﬂ%stumaﬂedlllnged tohuidibtand fov @ hlandanhtddi in diengicdbemi N of
huna oEEAB%Ve{I i no acids 167-468) ( Sher,T., Yi, H-F., 20 McBride, 0. W&
Gonza '(1993) Biochem stry 32, 5598-5604) are anplified by PCR
(Pol yner ase Cha| n Reaction) and inserted in frame into the BanH site of
pGEX % R d (Pharmacia). The soluble fraction of GST-hPPARa fusion
protM%éiﬁone S-transferase (GST) al one are

The activity of the compounds of the invention as PPARy modulators may be examined in several

relevant in vitro and in vivo preclinical assays, for example benchmarking with a known PPARy
modulator, for example, "H]-BRL 49853 (Lehman L.J. et al, J. Biol. Chem. 270, 12953-12956; Lehman

L.J. etal, J. Biol. Chem. 272, 3406-3410 (1997). and Nichols, J. S.; et al Analytical Biochemistry 257,
112-119(1998)).

! Human peroxime proliferator-activated receptor a lizand binding domain(hPPARy-LBD).
A binding assay for PPARy coﬁld be carried out by the following procedure: cDNAs encoding the
putative ligand binding domain of human PPARy (amino acids 176-477) (Green, M.E. et al. Gene
expression 281-299(l§95)) are amplified by PCR (polymerase chain reaction) and inserted in frame into
the BamHI site of pGEX-2T plasmid (Pharmacia). The soluble fraction of GST-hPPARy fusion proteins

» or glutathione S-transferase (GST) alone are overexpressed in E. coli BL21(DE3)pLysS cells and puriﬁed

from bacteria extracts.

Binding Assay: The fusion proteins, GST-PPARyY -LBD in PBS (5 mg/100ml/well) are incubated in the
glutathione coated 96 well plates for 4 hours. Unbound proteins are then discarded and the plates are

) washed two times with the wash buffer (10 mM Tris, 50 mM KCl and 0.05% Tween-20). 100 ml of
reaction mixtures containing 60 nM of "H-BRL-49833 and 10 mM of the testing compounds (10 m! of
0.tmM compounds from each well of the child plates) in the binding buffer (10mM Tris, 50mM KCi and
10mM DTT) are then added and incubated at room temperature for 2.5h. The reaction mixtures are

discarded and the plates are washed two times with the wash buffer. 100m! of scintillation fluid is added

wri

to each well and plates are counted on B-counter.
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overexpressed in E. coli BL21(DE3)pLysS cells and purified from bacteria
extracts as described in (S. Kliewer, et al. Proc. NaglnovésB&roggi . USA 94
(1997) ,wé3d&us8823). 25 Cel-Filtration Assays: 30 ml of 9@HMsERTrssPPARa- LBD
is mxed wwth 20 mM of 50 nM-H (jW331 with or without 5 m of 10 mMtest
conpounds in the binding buffer copfaining 10 M Txis, 50 mM KC1, 0.05%
Tween 20 and 10 mM DTT. The reaction m xtures are incubated in 96-well
plates for 2h at roomtenperature. 50 nl of the reaction mxtures are then
| oaded on a 96-well gel filtration block 30 (follow ng manufacture
insﬁrHct(i,%ns)'( EdgeBi oSystens). The bl ock placed on top of a clean 96-well

pl atBPARE BUdHASRIYjeq at 1,500 rpmfor 2 nin. The block is discarded. 100

M of Scimbhdhal iopmet:!nbf:a&nh?oﬁqgﬁg'eﬁtﬁm a%%t&RWAduQBorﬁi stﬂﬁy ﬁcﬁé\'%in!ed Rl ate.

After overnight equilibration, the plate is counted Inh the M crobeta

couneeral r{igpany i ¥itp anSBETY MuTESHESTY{ (St Riae)ce2y INDV2EHIRBrow0B eveb 00/ 64888

19 k Oh: 3 cintillation Proxiim I g For

ne GERER AT SR BEPOTHU, RF shihgls B Pa iR B e IEARY foRSr
) ( Afereshapie [ % EGWi2xetlonfi i) C6GiFoldPARoOt - LBD (10 ng/m ) in the binding
buffer. The resulting slurry is incubated at room.enperature with
agitation for 15 min. 20 m of the slurry-is then jadded in 30 m of

bi ndi ng buffer cont ai Hi g VakFous anount 3H 10--500 nM . Nonspecific
binding is deternined infthe sent_of 100 f W33 1. For the
conpetition binding assay, 20%1 08 T4 Uty i Lthen added in 30 m of

t he binding buffer containing & nM of 3H GA233] and 0.03-20 mM of the
test conmpounds. For the control experinents, theg gl utathione coated SPA
beads (1.5 ng/m ) are coated with GST proteins (10 ng/m). 20 m of the
slurry are mxed with 30 m of 75-0M %ﬁld%I-l-GV\ESSl with or without 10 nM of
GA233 1. The above experinents are ard performed in a 96-well plates. The
sealed plates with the reaction m xtures are allowed to equilibrate for 2 h

d go in. the Mcrobeta, counter (Wallac.). hPPARY Bi ndi ng Assay The
Qf;ti@?et@tpg‘?‘s%H’&"@S%ﬁﬁ%@‘%f ey ﬂgenti on as PPAR nodul ators may be
exaniaN@ekphiingSRMaplatest JaRlpRY BRtinduBaiigt sear@Bd!id ot ViR rpdepl hPRARE wighssays, for
exanpl e b%?é%rki ng.wth a known PPA m)dL1| ator, for gﬁe} le, [3H -BRL
4985MPPE Mjcongainigg 5-1§% Gs1! cedisxipplasnls lyspisged 2P pb belf b han L. g, et
al, @H1BbRboun®e M Chifol)FPL mddtHlnd JA9 hbursadid pNiferbBll Sor adout 6 houdd, ad°C,

Anal ytical Biochem stry 257, 112-119(1998)).

wherein the concentration of the test compound in each test sample is different, and preparing a control

15 sample by incubating a further separate aliquot of the receptor hPPARS under the same conditions but
without the test compound; then
(b) removing unbound ligand by adding dextran’gelatin-coated charcoal to each sample while
maintaining the samples at 4°C and allowing at least 10 minutes to pass. then
(c) subjecting each of the test samples and control sample from step (b) to centrifugation at 4°C until the
20  charcoal is pelleted; then
(d) counting a portion of the supernatant fraction of each of the test samples and the contro! sampie from
step (c) in a liquid sciniutlation counter and analyzing the results to determine the [Cs, of the test
compound.
In the hPPARS binding assay, preferably at least four test samples of varying concentrations of a
25  single test compound are prepared in order to determine the ICs.

The compounds useful according to the invention can be administered to a patient in a variety of
forms adapted to the chosen route of administration. i.e.. orally, or parenterally. Parenteral administration
in this respect includes administration by the following routes: intravenous, intramuscular. subcutaneous,
intraocular, intrasynovial, transepthelially including transdermal. opthalmic, sublingual and buccal:

30  topically including opthaimic. dermal. ocular. rectal and nasal inhalation via insufflation and aerosol and

rectal systemic.
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| Human peroxinme ro | iferator-acti vated receptor a |igand bindi ng domain.
hPPAR -LBD . A binding assay for PPARy coul d be carri eg Newvembyr 2due

foll O\A/B};g%@g %&edure cDNAs encoding the putative |Iigand Q’l‘/ﬂgdﬁri? gomal n of
5

human am no acids 176-477) (Green, ME. et al. Xpressi on
281-299(1995)) are anplified by PCR (polymerase chain reactlon) and
inserted in frane into the BanHL'site of pGEX-2T plasm d (Pharnacia). The
sol uble fraction of GST-hPPARy fusion proteins or glutathione

S L ranst anasei.CCoRbo AN ALy RV AIRLRTSHH.Lihefe AL B hLRFRLALYS S cel s
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pr ecsl ni (;@d 8 gﬁ% See references WO 97128149; Brown P. et al 5 Chemi stry
& Bi"3128Y5"0 BE CbpIIVESOMPABE7)) | for exanpl e benchmarking with a known PPARG
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contain. in addition to marerials of the above type. a liquid carrier. Various other materials may be present

as coatings or to otherwise mddify the physical form of the dosage unit. For instance, tablets, pills, or

capsules may be coated with shellac, sugar or both. A syrup or elixir may contain the active compound,

sucrose as a sweetening agent, methyl and propylparabens a preservatives, a dye and flavoring such as

cherry or orange flavor, Of course, any material used in preparing any dosage unit form should be

pharmaceutically pure and substantially non-toxic in the amounts employed. In addition. the active

compound may be incorporated into sustained-release preparations and formulations.

The active compound may also be administered parenterally or intraperitoneally. Solutions of the
active compound as a free base or pharmacologically acceptable salt can be prepared in water suitably
mixed with a surfactant such as hydroxypropyl-celiulose. Dispersion can also be prepared in glycerol,
liquid polyethylene glycols, and mixtures thereof and in oils. Under ordinary conditions of storage and
use, these preparations contain a preservative to prevent the growth of microorganisms.

The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous preparation of sterile injectable solutions or
dispersions. In all cases. the form must be sterile and must be fluid to the extent that easy syringability
exists. [t ‘may be stable under the conditions of manufacture and storage and must be preserved against the
contaminating action of microorganisms such as bacteria and fungi. The carrier can be a solvent or
dispersion medium containing. for example. water. ethanol. polyol (for example, glycerol. propylene
glycol. and fiquid polyethylene glycol. and the like). suitable mixtures thereof. and vegetable oils. The

proper fluidity can be maintained . for example. by the use of a coating such as lecithin. by the

CITOCTTTIITE CLITET /OTIT B 1K)



15 sanple by incubating a further separate aliquot of the receptor hPPARG
under the same conditions but wthout the test conpoaadiovéinder 2453 r enovi ng
unboundybicaggs by addi ng dextran.:ael atin-coated charcoapctgisgpffaspanpl e
while maintaining the sanples at 4C and allowing at least 10 mnutes to
pass. then (c) subjecting each of fhe test sanples and control sanple from
step (b) to centrifugation at 4C unt|I the 20 charcoal is pelleted; then
(d) counting a portion of the supernatant fraction of each of the test
sanphgisteande t»hlm £0Q iré OparGANTean fhe QNS 8Bpdr&ign Jmai ha thd @WbOsusatanglhat i on
count er and ap zing the results to determcgf he 1C50 of. thg t est
conpRIEHTEH O Pt HEON PRI BIHE GE A B AT YA psteE! G gptip e
sanpiRts Qer u\anmstnﬁ.rmng &Rl N hBfo1 FodRe &I PHiBerbaS and DEMRE! nﬁlnangeca@.wpar ed
in order dez%erm ne the 1C o. The conpounds useful accordi ng t he

i nvelht¥ bhe eraﬁ' & 13 gt yedomnis pLees- &“ﬁa‘t"i‘%ﬁtﬂ'i’ﬁs%{sﬁ%‘ﬁi“F‘é lorigg- Prlgiiesd adapt ed

19 1 LRophesSMhd RiEeRLRIcoRPRIitHNS b AbAtORelayinLabsorBlidH, Fof exMipiRanmih@nal | y.
Parenteral adnministration in thi's respect includes administration by the

f ol | BRRAFEFaFR AN €elalidt r avenous, intranuscul ar, subcutaneous, intraocul ar.
i nt rasynogteﬁle,uuteaémé e&hh&k bl l‘e)baﬂeﬁ‘ﬁx H@brlagrailﬁ@ng qaty @%mpd?lﬁ& ot B guired
subl i ngual and "buccal : 30 topi cal I ncl udi ng. opthal mc. dermal. ocul ar.

r ect anouph thawonrwmﬁo&temowmaaousﬁ tifeforhgs ingre &‘ﬁ@ enanesaied aboxe as Fsired.

t (= il € 51 a 1 Y i l.lS2 003
i L A e i e e

bk anprdlizediaetive drgredient intelin Fta@lnbeimle which cemmaingids bisiq dipreioadredium anhths er . or
i t npe}ﬁuipc?d &ﬁ'&'lu@*?@dq%lité;fr@ﬁrﬂ%sé){nuﬁgxfafed SDb&Je! 1096 @bd & sEARSIASHS (& thd ﬁreﬁ@éﬁo‘ﬂe

conpressed Into he incorporated directly with the food
of t hEstetileinjecRyle solusipns. ﬁ@rpaq@wmn@thoémﬁ mERsratigh R yactmmedrying pdthe H8g6und may

be ' Hfﬂ{oﬂgfrmq%g “mcm.e%&bmo%Psnﬂmnvf BdreiRnd 18 £H0580i@dnal 4IPS hERIRAE abl et s,

bucca ets, troches. capsul es XIrs, suspensions. syrups, wafers,
and fie ArevieuslyStrsHe- fitenep edittondlresecind  pr epar ati ons shoul d contain at | east

Q51% of aet| ﬁﬁraﬁ&ﬂﬂ%ﬂ%mnrﬁ@ fise gc%%rﬁ%g 10 mkgﬁlon F:HUBQ%MQ&%&HQ patient

prepar ations na of ¢ e varl €d and conveni ent | Yy from about
2% t @lonab@mco@wmommh mﬁgmtmﬁlhtzh:eemlqcarrﬁq% apRRIADOGT tf&cptrmpén%'cﬂﬁpound in

such (i h&h %9&%1!‘%@'&3 Xh%‘ﬁ)ﬂbﬂ AR UIBARL QRS0 SipBudd)&oséh SHicloRDI € dosage

wi || be obtalne erre corrp05|t|ons or preparations according to the
pr es edminisvaden indstanderd phapasesticagpratifeat an oral dosage unit form contains

bet ween ab[%@$h}'s5c9anax091 R0 e tlfgfdo?aq_j& bifie E@%pmgﬂpeutic agents which will be most

20  suitable for prophylaxis or treatment and it will vary with the form of administration and the particular
compound chosen, and also, it will vary with the particular patient under treatment. He will generally
wish to initiate treatment with small dosages by small increments until the optimum effect under the
circumstances is reached. The therapeutic dosage will generally be from 0.1 to 100 mM/day or from about

0.1mg to about 50 mg/kg of body weight per day. or 10mg to about 50 mg/kg of body weight per day, or

LA
(v

more preferably 30mg to about 50 mg/kg of body weight per day, and higher, although it may be
zdministered in several different dosage units. Higher dosages are required for oral administration.

The compounds useful according to the invention may be administered as frequently as necessary
in order to obtain the desired therapeutic effect. Some patients may respond rapidly to a higher or lower
dose and may find much weaker maintenance doses adequate. For other patients, it may be necessary to
30  have long-term treatments at the rate of 1 to 4 doses per day, in accordance with the physiclogical
requirements of each particular patient. Generally, the active product may be administered orally I to 4
times per day. It goes without saving that, for other patients, it will be necessary to prescribe not more
than one or two doses per day.

One skilled in the art will readily appreciate that the present invention is well adapted 1o carry out

the objects of the invention and obtain the ends and advantages mentioned. as well as those inherent

Ll
Lh

therein. The compounds. compositions and methods described herein are presented as representative of
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The tablets. troches. pills. capsules and the like may al so contain the
follow ng: A binder such as gumtragacanth. acacia. @emNbvveindechoosr
gelatln ex0| i ents such as dical cium phosphate: a disintegrating agent
such as™ @l”ar ch, potato starch. alginic acid and the BGIKES0041838br i cant
such as nagne3|un1stearate and a sweetening agent such as sucrose,

| act ose or saccharin may be added2dr a flavoring agent such as pepperm nt,
oil of wintergreen, or cherry flavoring. Wen the dosage unit formis a
capsul e, . it . CO dition to materials of .the above t
e Rt b s Bre iy Bl s diniotes Bl or t o
ot heliewdr&entimetinfiyn.t he physical form of the dosage unit. For instance,
tablets, pills, or capsules may be coated with shellac, sugar or both..
syrup or elixir may contain the active conpound, sucrose as a sweetening
agent, methyl and propyl parabens a preservatives, a dye and flavoring such
as cherry or orange flavor, O course, any material used in preparing any
dosage unit form should be pharnmaceutically pure and substantially
non-toxic in the anounts enployed. In addition. the active conpound may be
i ncorporated into sustained-rel ease preparations and formul ati ons. The
active conpound nmay al so be adm nistered parenterally or intraperitoneally.
Sol utions of the active conpound as a free base or pharmacol ogically
acceptabl e salt can be prepared in water suitably mxed with a surfactant
such as hvdroxvpropvl -cel |l ul ose. Di spersion can also be prepared in
glycerol, liquid polyethylene glycols, and m xtures thereof and in oils.
Under ordinary conditions of. storage and use, these preparations- contain
a preservative to prevent th4 gromh of mcroorgani sns. The pharmaceutica
forms suitable for injectable use include sterile agueous sol utions or

di spersions and sterile powders for the extenporaneous preparation of
sterile injectable solutions or dispersions. In all cases, the form nust
be sterile and nust be fluid to the extent that easy syringability exists.
It may be stabl e under the conditions of manufacture and storage and mnust
be preserved against the contam nating action of m croorgani sns such as
bacteria and fungi. The carrier can be a solvent or dispersion nmedi um
contai ning. for exanple. water. ethanol. polvol (for _exanple, glycerol,
propyl ene glycol. and liquid polyethylene glycol. and the like), suitable
m xtures thereof. and vegetable oils. The proper fluidity can be

mai ntai ned , for exanple. by the use of a coating such as lecithin, by the
cTnClrrrTTTr ctrr'Y'r MTT r, 791 WO 00/ 64888 122 28 Novenber 2003

PCT/ USOQO' 11833 nmi nt enance of the required particle size in the case of

di spersion and by the use of surfactants_ "File prevention of the action
of m eroorgani sms can be brought about by various antibacterial and
antifungal a~,ents. for exanple, parabens, chlorobutanol. phenol. sorbic
acid. thimerosal. and the like. In nmany cases,




it will be preferable to include isotonic agents, for exanple. sugars or
sodi um chl oride. Prolonged 5 absorption of the injectadd QowPiBe30bs 0ons of
agents del ayi ng absorption, for exanple. alum num nonostearate and
gelatin. Sterile injectable solutions are prepared by incorporating the
active compound in the required anoug in the appropriate solvent with
various of the other ingredients enunerated above. as required, followed
by filteceding:erilization. Generally. dispersions are prepared by

i ncorporating the various 10 sterilized active ingredient into a sterile
vehi cl e which contains the basic dispersion nediumand the required other
ingredients fr nerated above. In the case of sterile powders for
t he preparatfoﬁQb%EBéﬁ%&ﬂ %m#ﬂp ctable solutions. the preferred nethods of
preparation are vacuumdrying and the freeze drying technique which yield
a powder of the active_ ingredient plus any additional desired ingredient
from previous S i'g-filtdéredrso i offst here®. 15 The therapeutic
conmpounds us fugwgc ofdi n IS | Lon be adm nistered to a

td,t
patient aloRe or ip t abgna\%z By-%cceptable carriers,
préoport i

as noted abov 0 fchiis detdrm ned by the solubility
and chenical nature of “the cOftpound. chofén roufe of adm n{itrati on and

st andar @hedear maceut i cal practice. The physician will determ ne the dosage
esent therapeutic agents which will be nost 20 suitable for

or treatnent and it will vary with the formof adm nistration
and t he\p i cular conpound chosen, and also, it will vary with the

parti cul ar~ paf io&a%ol ma auinelinyh whiskt are iptiodlly salesteutad by ondob hokeringhi ti at e

t r eat mesyistem sibgiMRnts; dosages by smal |l increments until the optinum effect
under the—.circunstances is reached. The therapeutic dosage will generally
be fro to 100 mMMday or fromabout 0.1 ng to about 50 ng/ kg of body
wei ght R day. or 10ng to about 50 na/ kg of body wei ght per day, or 5 nore
pr ef er abl'y”30fghemy.auich is3ptintdlly sobstiutdy byeng ot maes risgyystand hi gher,

al t hougsdubktituame, i it i i i fferent dosage units. Hi gher
dosages are requi r%'ggﬁ?g]rt@%%?ég%ﬂﬂ?@wg@h# The conpounds usef ul
according to thg invention nay be admnistered as frequently as necessary
in order to obtdi’n the desired therapeutic effect. Some patients nay
respond rapr ahi gher or lower dose and may find nmuch weaker

mai nt e(r},ﬁ ce dosgs adequate. For other patients, it may be necessary to 30
have | G-termt?‘eeatm?'nts at the rate of 1 to 4 doses per day, in

accor déhawr Risrdatchemplaybor@l; 0gi cal requirenents of each particular patient.
Gener aljdy4.the active product may be administered orally | to 4 times per
day. It goés without saying that, for other patients, it will be necessary
to preddBOwEThot nore than one or two doses per day. One skilled in the
art wilgligpeadily appreciate that the present invention is well adapted to
carry out 35 the objects of the invention and obtain the ends and
advant 8488 nentioned. as wel| as those inherent therein. The conpounds.
conposigtis 983 and net hods descri bed herein are presented as representative
of '

Ri1, Re, Rg and Ry are, independently, hydrogen, halogen or alkyl, wheregin alkyl is
optionally substituted by one or more alkyl group substituents;

Zis R102C-, R210C-, -CN, Rp1028HNCO-, R24028HN-~, (R21):NCO- or Rz10-;

Re1 is independently
hydragen,
alkyl, which is optionally substituted by one or more alkyl group substituents,
aryl, which is optionally substituted by ohe or more ring system substituents,




e

ATTRCTTTTTTP CT-TPP. T (RTTLT< 26) 28 November 2003 WO 00/ 64888 123

PCT/ US00/ 11833 the preferred enbodi nents. or intended to ngx@ﬁpéragdggand

not intended as limtations on the scope of the present invention.
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Novenber 2003 124 CLAIMS: 1. A conpound of forrmula (1) E-Z (1) wherein:

oxazol yl

ring. system substituents; is phenyl, which is optionally substituted by
' t substituents, in addition to being substituted by

~1s %%?ﬁ‘ﬁﬁ‘%!s aptiogaiy sybstituted by ofecorameBanDsusterond: a is 1;

sulpstduedis,dfs 0; g is 1-5, Rl, R2, Rs and R4 are, independently,

one or nore r

group Z
bi sOor 1;

or quinolinyi, which are optfzggnal |y substituted by one or

nor e

S

hydr ogen, hal | . erein alkyl Is, optionally substituted by one
or nore al kyIé}gfﬁglp%hg%t)@?ta{}iﬁ?@?"f?‘gm@w&'@ﬁt@%—\’,one—mmﬁﬂMZSHNCO

R2 12 SHWFYternsphgtiients ambthe-akyl Rition i dptidegligsdbstitlited by dha@emore al kyl , whi ch
S optioa@(g,ﬂ@fo,_wggsiﬁ{u%@g by one or nore al kyl group substituents,

Rys, Rig are independently

hydrogen,

alkyl, which is optionally substituted by one or more alkyl group substituents,

aralkyl, wherein the aryl portion is optionally substituted by one or more ring
system substituents and the alkyl portion is optionally substituted by one ‘ar more
alkyl group substituents, or-

alkoxycarbonyl, wherein the alky] portion is optionally substituted by one or
more alkyl group substituents;

or a pharmaceutically acceptable salt thereof, an N-oxide thereof, a hydrate theraof
or a solvate thereof,

wherein

alkyt is an aliphatic hydrocarbon group which is straight or branched having 1
to about 20 carbon atoms;

aryl is an aromatic monogcyclic or multicyclic ring system of about 6 to about
14 carbon atoms;

a Fing system substituent is hydrogen, halo, unsubstituted lower alkyl of 1 to
about 4 carbon atoms, unsubstituied alkoxy, unsubstituted aryloxy, unsubstituted
aralkyloxy or unsubstituted cycloalkylalkyloxy; and

an alkyl group substituent is unsubstituted acyl, carboxyl, unsubstituted
carboxymethyl, unsubstituted methoxycarbonylethyl, unsubstituted
benzyloxycarbonylmethyl, unsubstituted pyridyimethyloxycarbonylmethyi or
unsubstituted alkoxycarbonyl.

+ 2. A compound according to claim 1 wherein a = 0} Rys and Ryg are
hydrogen; gis1,2,3or4;and b= 0.



aryl, which Is optionally substituted by one or nore ring system
substituents, 28 Novenber 2003 125 cycl oal kyl, which is opgineR&hb¥r 2003
substituted by one or nore ring system substltuents or aral kyl, wherein
the aryl portion is optionally substituted by one or nore ring system
substituents and the al kyl portion isipgptionally substituted by one or nore
al kyl group substituents; R75, R16 are independently hydrogen, alkyl,

aral Kyl wher v (RTPRH bhdie R odRey CheRi A 5 BubeeHNBb i or mor o

ring sy stRhENYLwBerENRheny inoptidnaty sulbsgifuteadiytonerdr ifor® Phd hy substituted by
one' or Myy@stit@ddty! Oroup substituents, or al koxycarbonyl, wherein the alkyl
portion is optionally substituted by one or nore alkyl group substituents;
or a pharmaceutically acceptable salt thereof, an N-oxide thereof, a

hydrate therecf Aepmposed aedordiid 'R @, 1 wﬁ@émms -ebkylorignan ali phatl C
hydr ocarbon group which is straight or branched having 1 to about 20

carbon atons; aryl is an aromati c nonocyclic or multicyclic ring system of
about 8 to about 14 carbon atonms; a ring syst ubstituent is hydrogen,
hal o, unsubstituted |ower alkyl of | to abo ¢ar bon at ons,
unsubst i t ut'ed Sal Acrypountsadestdingibathimrywiearyin ¢ i%tdnbubéﬂdxtedir aI kyl oxy or
unsubst i uh@,ﬁhg |20 bstl i's
unsubst i E:[ut ed i/ Qﬂbgﬁg%yﬁﬁlir%ﬁﬁszﬁg 'ﬁ)& 'é'k?dy%g%%%ﬂe ‘ﬁ';’/rl’St' ubstl t ut ed

met hoxy c QHI8HY ? ¥ PR1 subshaessauinalingdyl; Devisjitwedroamzbbhyl et byl , unsubst i t ut ed
pyri dyi mt@mﬁm&@@k@ﬁwwawt d DSy YL (23

S\Aﬁie %%%/ii O%H %ﬂ?ﬂs’%@%ﬁ%ﬂpgé(%ydrogen g

conpound ccordln to cl
1, WRS(g Bih an Ingjatag s effh@'y i@ viBgrBstemGolstituent,
6. A pharmaceutical composition comprising a pharmaceutically acceptable

amount of the compound according to claim 1 and a pharmaceutically acceptable
carrier.

7. The use of a therapeutically effective amount of a compound
according fo claim 1 having PPAR ligand binding activity in the manufacture of a
medicament for treating a patient suffering from a physiological disorder wherein
the disorder is associated with a physiological detrimental blood level of insulin,
glucose, free fatty acids, or triglycerides.

8. The use of a therapeutically effective amount of a compound
according to claim 1 having PPAR ligand binding activity in the manufacture of a
medicament for treating a patient suffering from a physiological disorder wherein
the physiological disorder is hyperglycemia.

9, The use according to claim 8, wherein the hyperglycemia is
diabetes.




126 3. A conpound according to claim1l wherein Zis RRIXZ5HNCO, and R21 is
phenyl, wherein phenyl is optionally substituted by one opsmMveémberZDOIYSt em
su bstituents. 4. A conpound according to claiml1 wherein Z is -CO2H or-QON,
5. A compound according to claiml wherein "~is unsubstituted

qui nolin-2-yl, 3-substituted quinolin2?-yi, 4-substituted quinolin-2yl,
6-substituted quinolin-2 yl or 7 substituted quinolin-2-yl;
2-substituted-oxazol -4-yl or 2,5 disubstituted-oxazol-4-yi; 4-substituted
oxazol - 2 yi0or kheuge sgpetdingtocelaipy 8z whepeipithe hyperghicamiais FypeHt ed

subst jitugpls 1s a ring systemsubstituent, 6. A pharmaceutical conposition
conprising a pharmaceutically acceptable anount of the conmpound according
to claiml and a pharnaceutically acceptable carrier. 7. The use of a
therapeutiﬁﬁlly effective anount of a conmpound according to claim1 having

. Y L
PPAR | i gantibi nl%4Saef alheippentieally sisriivaameuntof acompaiindhaegardingrio
L1 eat éain & RAMEPPARAAI RAdhoBRity Y HetnafltRlud it AN AghichRRIgkd} ¢ e
di sorder is associated wth a ghy5| ol ogi cal "detri nental 00 evel of
i nsul freatingyh patiert, sufiegiegffedrt v physitlogioal disogley edwereiathe hySiblgitet of a
t her a j cal effective anount of a conpound according to claim1 having
PPAR tfﬁgé@?ﬁl%h%rﬁ&u BBy ty in the manufacture of a nedicanent for
treating a patient suffering froma physiol ogi cal disorder wherein the
physi ol ogi cal disorder is hyper(igl ycem a. 9. The use according to claim8,
‘wher ei n t hE2.hy pElig)Uye efpdhe@peniiedln effectize anawntioda @bBourrad@rdinigdouse

accor gi t ; . L. the hyperglycema is Type Il. diabetes. 11.
The am 1 BFIELEAR 1 Bkl B BN et o o Rmetiaemee e ng 10
cl ai ntréativayva pgti@tdifleriagfcbrhianshyziblegitaNditorden whareifaRe bAgsiBIgRicdl @

medi canent for |Lreatl ng a patient suffering froma physiol ogical disorder

wher eSIRORARE isiRsulin resistaliee. di sorder is hyperinsulinism 12. The use of a
therapeutically effective anmount of a conpound according to

13.  The use of a therapeutically effective amount of a compound according to
claim 1 having PPAR ligand binding activity in the manufacture of a medicament for
treating a patient suffering from a physiological disorder wherein the physiological
disorder is a cardiovascular condition.

14.  The use according to claim 13, wherein the cardiovascular condition is
atherosclerosis.

15.  The use of a therapeutically effective amount of a compound according to
claim 1 having PPAR ligand binding activity in the manufacture of a medicament for
treating a patient suffering from a physiological disorder wherein the physiological
disorder is hyperlipidemia.

16.  The use of a therapeutically effective amount of a compound according to
claim 1 having PPAR ligand binding activity in the manufacture of a medicament for
treating a patient suffering from a physiological disorder wherein the physiological
disorder is hypertension.



claim 1 having PPAR |igand binding activity in the manufacture of a

medi canent for treating a patient suffering froma physi 9§ egiveaberdigagr der
wherein the physiological disorder is insulin resistance. 13. The use of a
therapeutically effective amount of a conpound according to claim 1 having
PPAR | igand binding activity in the mggufacture of a nedicament for
‘treating a patient suffering froma physiol ogi cal disorder wherein the
physi ol ogi cal disorder is a cardiovascular condition. 14. The use
according to claim 13, wherein the cardiovascular condition is

at heroscl erosis. 15. The use of a therapeutically effective anmount of a

conpound accondi ngThe us@'oﬁb”fhéraﬁ@ﬂtiidé‘ﬂ}/ BifEERIVe! AAdtht Q%ﬁg)oﬁﬁﬂi vity in the
t for t in u

manuf acture of a nedi canen treati a patient s ring froma
physi ol o§fedringite slairar having:PRARigapH\pindinggttivity in thesoanefactuse

hyper | i pj ) & . r td cal | f [ unt of a

corrpoundbﬂ%@o@é?ﬁeqtgmgﬁﬁ%qlpﬂgb?g?}@%ﬁlﬁﬁ&éﬁ'ﬁ'ﬁkﬁﬁ%égg%‘?vi ty in the '

manuf act wherain the physicdegiealtdisader is naatating dsopddri ent suffering from a

physi ol ogi cal di sorder wherein the physiological disorder is hypertension. ,

28 Novenber 2003 128 17. The use of a therapeutically effective anmount of a

conpound according to claim|l having PPAR |igand binding activity in the

manuf acture of a nedicanent for treating a patient suffering froma

physi ol ogi cal 18li Azodgoundhe Lrined ihalirys WdkRih Bl cotigbahd & 2-hietRleeat i ng

di sorder 2 18, G A i in claiml, wherein the corpound is

2- et hyl [%wf%dﬁ?qu% n%@%@ﬁrﬁﬁ@f‘%@y@%\z%&? thyl]-benzoic acid. 19. A

conmpound as clained in claiml, whichis of fornrula R ABRaR7/ dE I
19. A compound as claimed in claim 1, which is of formula

R .
_ Ry Rs / ,
A PN R"
R Ry
2 Re—t17—Rs

] B
\ Ra-"{-')d—Rr
E
I
zZ
wherein
b=0;

‘R1, Ra, Ra, Ry are hydrogen

Ris, Rig aré hydragen;

g=2,3,40r5

Z 15 Rp102C-, R210C-, or R20-;

R'is hydrogen, halo, unsubstituted lawer alkyl of 1 to about 4 carbon atoms,
unsubstituted alkoxy, unsubstituted aryloxy or unsubstituted aralkyloxy; and

R" is hydrogen, halo, unsubstituted lower alkyl of 1 to about 4 carbon atoms,
unsubstitutjed alkoxy, unsubstituted aralkyloxy or unsubstituted cycloalkylalkyloxy, or



z wherein b =0; Rl, R2, R3, R4 are hydrogen R15, R16 are hydrogen; g=
2.3,40r 5; Zis R2102C-, R210C-, or R2,0-; 11 Ri s hydrogepg Nogémber 2003
unsubstituted |l ower alkyl of 1 to about 4 carbon atonms, unsubstituted

al koxy, unsubstituted aryl oxy or unsubstituted aral kyloxy; and R' is
hydrogen, hal o, unsubstituted | ower al2gyl of I to about 4 carbon atons,
unsubstituted al koxy, unsubstituted arallcyl oxy or unsubstituted

eycl oal kyl al kyl oxy, or 28 Novenber 2003 129 a pharmaceutically acceptabl e
sal t t heradkrmaneutibally iadesptstee salf thesediyoh MdoRidt lissrest a Bydate HBlecAbEs t her eof .
20. A cog&g&gﬁuggaording to claim9, wherein Zis -C02H 21. A conpound
according to clarm 19, wherein R is hydrogen; and R is |ower alkyl of I
to about 4 cgrbon atons. 22. A con?qund-acco[ding to claim19" wherein is
2-subst i t ut edloxA PR acoqpdinadp iaimid swhetein 4mCQzt. a ring system

substitueet. 23. A conpound according to claim1, wherein the conmpound is
28 Novenber 3, 130 CE 28 Novenber 2003 131 , _qr ,fro toy 24. A conpound
accor di ng to%ﬁﬁ WTPOW%%PW'Q% Gi%wgguw Siel R'is hyérogen, and R" is

lower alkyl of 1 to about 4 carbon atoms.

22. A compound according to claim19, wherein

is 2-substituted-oxazol-4-yl, wherein the substituent is a ring system

substituent,

23. A compound according to claim 1, wherein the compound is




25. A conpound according to claim11, wherein the conpound is O
28 November 2003
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24, A compound according to ¢laim 1, wherein the compound is

qﬂf |
. o
\ ]

0/\/\/°§§

S

25. A compound according to claim 1, wherein the compound is

OMD
N% oy,

\



