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DI-ARYL ACID DERIVATIVES AS PPAR RECEPTOR LIGANDS

Background of the Invention-

This invention is directed to the use of diaryl acid derivatives 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.

Field of the Invention

Peroxisome proliferator-activated receptors (PPAR) can be subdivided into three subtypes,
namely: PPARa, PPARS, and PPARy. These are encoded by different genes (Motojima, Cell Structure
and Function, 18:267-277, 1993). Moreover, 2 isoforms of PPARy also exist, PPARy, and v, . These 2
p;oteins differ in their NH; -terminal-30 amino acids and are the result of alternative promoter usage and
differential mRNA splicing (Vidal-Puig, Jimenez, Linan, Lowell, Hamann, Hu, Spiegeiman, Flier,
Moller, J. Clin. invest., 97:2553-2561, 1996).

Biological processes modulated by PPAR are those modulated by receptors, or receptor
combinations, which are responsive to the PPAR receptor ligands described herein. These processes
include, for example, plasma lipid transport and fatty acid catabolism, regulation of insulin sensitivity and
blood glucose levels, which are involved in hypoglycemia/hyperinsulinism (resulting from, for example,
abnormal pancreatic beta cell function, insulin secreting tumors and /or autoimmune hypoglycemia due to
autoantibodies to insulin, the insulin receptor, or autoantibodies that are stimulatory to pancreatic beta
cells), macrophage differentiation which lead to the formation of atherosclerotic plaques, inflammatory
response, carcinogenesis, hyperplasia, adipocyte 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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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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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. PPAR« 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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78 P SRS o SR e s . o,
Kliewer, Lenhard, Wilson, Patel, Morris, Lehman. Cell, 83:813-819, 1995). This is 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 hypertrigiyceridemia 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.
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therefore useful in treating atherosclerotic di seases. (Leibowitz et al.;
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| NVeRihEDD isl Sl Snid W GELEd 28 pRE BV LGS REMHRIIOARL 1GeeHRIMPRAHMAE SarfitthdhAb WREGUT | cal

conposli t1ons prepar ed
Ry ,
>_}‘H—
s

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

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}



therewith that are PPAR |igand receptor binders, and which are useful as
agoni sts or antagonists of the PPAR receptors. The i ndfeNevambesi2803 i ncl udes
t he di scovery of new uses for previously known conmpounds. The conpounds for
use according to the invention, |nclud|ng t he new conpounds of the present
invention, are of Formula | E (1) wherlein: and ~-~ are i ndependently aryl,
fused arvicycloalkenyl, fused aryl cycl oal kyl, fused aryl heterocycl enyl,
fused aryl heterocyclyl, heteroaryl, fused heteroaryl cycl oal kenyl, fused

het gmmanlyﬂscmd IRQaidE’cgils taﬁdﬂ&&ﬂrllhﬁtxx&ﬂth@Hdﬁl’ﬂ&ﬁh@)ﬁﬂﬁ%@ll:l?m{ll:h thefe rﬁldﬂé‘ﬁgare inked
het%roar het er - Ais -0-, -S, -SO, -S2-, -NR 3-, oﬂ
- N( %)“ Eff@flﬁ‘i(“ ylgroup: qg R14) C(O) N( Rj s) - ( R1, ) =N-, R15 O a cheni cal

b ith Rorddida nkog v mh i h ~ -
J(ﬁngblné IlmF\q’flhgd or lsRll@e ]to éthﬁR\?é?h@cgrbgﬁéﬁ nggﬁllg% ﬁillaq-fhe@rﬁd ?Alsc?ar% kﬂl&)d C( 0-

or G W@B‘}reé CYCE’arll‘sylar%'Heﬁﬁdcal bond or an ethylene group; a is 0-6;
bi sRs,4s hydrogen, alkyl, aryl, heteroaryl, cycloalkyl, heterocyclyl, heteroaralkyl, or aralkyl; or

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

A further embodiment according to the invention, including the new compounds of the

present invention, is of Formula (i)



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 k@swaehmesy2003r

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, argd, 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 Y1 and Y2 are independently hydrogen, alkyl, aryl, aralkyl or

het eroaral kyl. or one of Y| and Y2 is hydrogen or alkyl and the other of
Y1 and Y is acyl or aroyl; Y3 and Y4 are independently hydrogen, alkyl,
aryl, aral kyl g -etengaralky% G, R CI} cyclo-imde, -CN

R, , O, SHNCO-, (R21 ,4- N azol i di nedi onyl, or
tetrazol yl; 4R ppdes —oggn, alkyl, aryl,
cycl oal kyl - *RE3, RE Rig and R, 3 ar/édi ndependent |y R oC-,
R' NHOC- , hydro ar W, hetefoar W, cyclgal kyl , hﬁierocycl yl,
het eroaga or aral kyI R14, R1;, R16, R18 and R 0 are Mndependent I y

hydr ogen, aﬁkyl aral kyl , carbonyl. or al koxycarbonyl; or R14, and R15
t aken t gQetRer mnth t he carbon and nitrogen atons through which they are
| i nked a 5 15 or 6-nenbered azaheterocyclyl group; or when a is 2-6,

t hen at tis QREzdM IoF 94;., Al t.ake ether with the
car bon atésgms tt? cﬂ’ﬁ! TR° yﬁwﬂ% (?lpﬁ%f g'ygl’lgﬂ%‘:ﬁﬁ‘gg ﬁ%PH"&’rW%r oup; or
when b % ﬁ“ Sat Ieast one pair of vicinal R radicals taken together
with the bon atons to which R4 ,..~, the R3 radicals are linked forma
Ra grou 20 when c is 2-4, then at |east one pair of vicinal R-
radi cal a8 ph&%tv{}}ﬁéh W&PIRDFIQ@/ sﬁﬁ&ﬂ&t@d % %ﬁg otr (I)'I'IOVI\‘Q 'nngrjl system

substituents, in addition to being substituted by group Z;

F\;‘iﬁ
—Q0 P Q—

Alis Rig :

B and E are & chemical bond:

ais1;

bis0or1;

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,



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 wth t[28 Neaelnber 200818 t o
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 c8rbon atons to 25 which the R

radi cal s are |inked form a S5-menbered cycl oal kyl group; or SUBSTI TUTE SHEET

(RULE 26) 28 I nd R(, radicals taken together
with the car b%}r% at F{Nh ﬂ%ﬂ?‘an%ﬁ sty g’yr%@&'ﬂ%"eé'ﬂﬁ systaked forma 5

rrenbered%%#‘!%!%?f group or gemnal-R, and Rs radicals taken together

Tertber 6d_cec Gy b %'%E‘IJ?HQ | 868 s AR Gl Sgbifhize By ionc.arygwore sg er oar o1
cycl oal k§¥ eH&p ?éﬁr& thﬁ@ﬂl@rmm lsynlptiosmlyaubétkméﬂ b9lona ophkeraceut i cal |y

accept abhkylaﬁbﬁpédb%r@@ﬁts an N-oxide thereof, a hydrate thereof or a solvate
thereof. A further embodi nent accor di ng to the I nvention, including the new

corrpoundR R, 418 i nvention, is of Fornmula (1) 28 Novenber 2003 7a
E- Z wher e|15(r)1 Ei|ts (l)noté?gﬁ&l[htﬂ&r qui nol i nyI whi ch are optionally substituted by

one or more MYHPYEYst em substituents; Is phenyl, which I's optionally
substituted RyPRdid is BB ubst i tue , In addition to being
substi tuted %¥ yadio Eﬂi@aﬁ@&%}ﬁi&qﬂ@ %1960"3"%‘? '9'? grpsupsliHental bond;, a
is 1: bl sOor reln the aryl portion is optionally substituted by one or more ring o

system subst:tuents and the alkyl portion is optionally substituted by ohe or more

alkyl group substituents, or -

alkoxycarbonyl, wherein the alky] portion is optionially substituted by one or
more alkyl group substituents;

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

wherein

alkyl is an aliphatic hydrocarbon group which is straight or branched having 1
to about 20 carbon atomns:

aryl is an aromafic 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.



disO; gis 1-5; Rl, R2, Rg and R4 are, Independently, hydrogen, hal ogen or
al kyl , wherein alkyl is optionally substituted by ones™November 20d3y| group
substituents, Z is R2102(:' . R210C, -CN, R21O2SHNCO-., R21Q2SHN-.,

(R21) 2NCO- or R210-; R2i Is Independently hydrogen, alkyl, which is
optionally substituted by one or noreral kyl group substituents, aryl,
which I's optionally substituted by one or nore ring system substituents, 28
Novenber 2003 7b cyctoal kyl, which is optionally substituted by one or nore
ring system substituents, or aral kyl, wherein the aryl portion is
optionally substituted by one or nore ring system substituents and the

al kyl portion is optionally substituted by one or nore alkyl group
substituents; R15, R16 are independently hydrogen, alkyl, which is
optionally substituted by one or nore al kyl group substituents, eraikyl,
wherein the aryl portion is optionally substituted by one or, nore ring
system substituents and the al kyl portion is optionally substituted by
one' or nore alkyl group substituents, or al koxycarbonyl, wherein the

al kyl portion is optionally substituted by one or nore al kyl group
substituents; or a pharmaceutically acceptable salt thereof, an N oxide
thereof, a hydrate thgtgof ELOHESCRPMIGR! BFTIE R&fENMORrein  al kyl 1s an
allphatlc hydr ocar boi-group whnich s straignt_or branched having 1 to
about 20 dafpRAyestasRe an&rts;qoug@uarrhe dsdpwrd, @erﬁﬂ}%ﬂwew WHesg@ihenisecl i ¢ ring
SYStigi At RAHe BddSodPRMave 4 SRIAMMALGIE; @ ring system substituent is
hydrogen, hal o, unsubstituted | ower alkyl of 1 to about 4 carbon atorms,
unsubstituted al koxy, unsubstituted aryl oxy, unsubstituted

Definitions

In the present specification, thé term “compounds for use according to the invention”, and
equivalent expressions, are meant to embrace compounds of general Formula (1) as hereinbefore
described, which express"i'on- 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 Ry , Ry R . Re , OF
Rq 9
;"‘-\.. :
Rg »

‘encompasses both the syn and anti configurations.

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



aral kyl oxy or unsubstituted cycl oal kyl al kyl oxy, -and an al kyl group
substituent is unsubstituted aryl, carboxyl, unsubsti R&tNedembar 2aD8 net hyl ,

unsubstwbujprdssget hoxycar bonyl et hyl , unsubstituted benzypgxX&asPasy! net hyI
unsubsti tuted pyridyi nmet hyl oxycar bonyl met hyl or unsubstituted

al koxycarbonyl . 28 Novenber 2003 §c DETAI 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 follow ng
nmeani ngs:ADST peiing o< O-1on 2k HeC %@smwscpe@hefalb.ﬁtmn is astherefnglemribebnpounds

for PRSreBGHL a3k JIQWE%»JI ny.&h 5 4- ac»l %Q?ﬁqyﬂué{é\ o?rﬁ;l %R? g:?c I %&% n.are meant

to enbrace conpounds of denera erei escri bed,
whi slthelpmpaseyil.dntapgrd pedigssmitdyd pr odr ugs, the pharmaceutically’ accept abI e

salts, andyths sl X@‘I\I%ﬁat:cqlégroc%g&r ‘Q'BL?p cOnYmﬁ h&a Engon(;(?xrgo%)&%ulﬁ% F] ems g

Slmlarly r éf erence ves are
X! aivirish may e ﬁemmghtpobxemhﬂdidemtﬁnemg akmlt £ %3 atmnd | 3airaataesys mktsrcham he cont ext

20 PERMCh ST Houbd\ad 3 anly 3Bk BT bl B REnd ASLBAGESNIEN 4 e cont ext

SO permts are ese 1 NStances are
pur elboylt # bérb@t aterts mehaxrhdml Bramshcdmteannhﬁrmdedr trmreelmtxwtﬂal mrtohmrsuclrmtrmﬂt}é.s when
t he

erm.ts ans ognyertible

i n sth%ry K p%E%rg %rpafhed toahnear flien\ q-%yq gwaFr zﬁbeq\rmjm ans aémg%o 3oy a% SFOBL Ll a
(1) ;.ltomlaa:li uhel chmegn. N-hmk |ndag$>e ttlmgleof brarfeted. emr:mlee) lamolgst eptioodllyasubsiongaidyroae of

or b SONL [ 9% e conyertib ydrolysis in
b\jl ng Etngre'ghﬁé) aPan r‘a[‘%’“ %/pér g?‘f\?&\a 5” aR 8 Fel” b“fe“éreég%ﬁ Blnd of
For metlaitul-2- enymt-mnmnsrghq:mar bﬂwl giddepenyby be convertible by hydrol ysis in
vivo.to th r ent | ncl udes bot h
manmal s. ﬁg“’% "‘eé“iq”é‘ 3 ﬁﬁ_ &P é‘zgﬁt“ ‘f Wkﬂmf%‘r{) 'S F%‘éereﬁ%g%s?&a/b e"“"ﬁh Rs ,
or "aRexy@oligsricdip assiexy kdioky.bixgo@pn. iqneboxn! i-baoxy angleptbkons. " Chem cal

. 28 Bg ma%ﬂ\ou ‘ear onﬁp Fnez%nls 99 L!Eylp&% Q?gu\é\gxgﬁ]ergn?gsalkymo%p is as%erem df:f2 r§edNov L

15 Exemplary alkoxycarbonyl groups include methoxycarbonyl, ethoxycarbonyl, or t-butyloxycarbonyl.
"Alky]l" means an aliphatic hydrocarbon group which ma{y be straight or branched having about 1
to about 20 carbon atoms in the chain. Preferred alkyl groups have ! to about 13 carbon atoms in the
chain. Branched means that one or more lower alkyl groups such as methyl, ethyl or propyl are attached
to a linear alkyl chain. *“"Lower alkyl" means about 1 to about 4 carbon atoms in the chain, which may be
20  straight or branched. The alkyl is optionally substituted with one or more "alkyl group substituents”

which may be the same or different, and include halo, carboxy, cycloalky!, cycloalkényl, heterocyelyl,
heterocyclenyl. aryl, alkoxy. alkoxycarbonyl, aralkoxycarbonyl. heteroaralkoxycarbonyl, Y] Y2NCO—,

. u
wherein Y'l and Y~ are independently hydrogen. alkyl. aryl, aralky! or heteroaralkyl. or Y] and Yz taken

together with the nitrogen atom to which Yi and Y2 are attached form heterocyclyl. Exemplary alkyl
25  groups include methyl. trifluoromethyl, ethyl, n-propyl, i-propyl. #-butyl. r-butyl, n-pentyl. and 3-
pentyl.Preferably, the alkyl group substituent is selected ﬁ:om 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 alky| group is as defined above. Exemplary

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

SUBSTITIUTE SHEET (RITLE 26)



PCTIUSCO' | 1833 "Acyl" nmeans an FI-CO or al kyl--CO group %fere in the

al kyl group is as herein described. Preferred acyls c¢emozember 2anger al kyI
Exenpl Wy acyl groups include fornyl. acetyl propanoyl 2-

met hyl pod4#8%8 . but anoyl and pal mitovl. "Al kenyl means PEIT/ESGOINESEi C

hydr ocar bon group contai ning a carbon-carbon double bond and 5 which may
be a straight or branched chain h&vi ng about 2 to about 13 carbon atons in
the chain. Preferred al kenyl groups have 2 to about 12 carbon atons in the

chain and, PhLE out 4 carbon 0 in the chain.
Br anched rregg‘nﬁ\ |‘La't":' 6'n'”’¥r‘r!a(9rro$r8"ﬂ 6\7@?'”&{) Vla”‘éﬂﬂﬁ‘ﬁls“’é‘ﬁ%{'“g&%t‘hyl. et hyl
or preppiaryardkal taopeide!td: l’&nhllmafndal- Kﬂﬂ?—haﬂhl&ﬂﬁemeﬂh@%er al kenyl " means
about 2 tng‘ﬂ] ut bAén arnbon g\mg {1 t he ch i ch be straight or
br anched Ken I’éf”&‘i‘ﬁ“f" ot BRaiauy ¥ lﬁlfé‘l ‘Fﬂ‘ia&éf‘ %’Vuibﬁé‘siﬁ"‘é nor e
hal dwg'rrou‘ps:\ezﬁpdenmhakoycyalHoeplyljrmgf:@u&&)ld%‘.l;md@net henyl . propenyl, n-buteny][,
i-butenyl‘,,A“El I m g 1%% enteng he tenyl octen | and decenyl .
Al koxy" AR g?rB'L‘ﬁ)“' g, ""h@"daﬂ“RyEm@PHE‘fJaﬁ defiged hesvini n
des iré flret. ar&mham loﬁbrl@w&}’nﬁl’e@«uIE\ehﬂ.ﬂ&rU(ﬂﬁllmtrm]w;nclﬁ@m}ﬁ/vl zlﬁ QRQXY

- pr.op WX E y and hept oxy. Al koxycar bonyl " means an al
grOLﬁS WrEPeL al kyl group is as herein defined. 15 Exenplary
al koxycar'h\mwisugmmpfseanm{ AHIRy DS GL RN G HEPGR We ardBity1 QX046 A 3 QB ed Hfein,
t - but yl ox, qut,? E% "Al kyl " means an al i phatic hydrocarbon_group whi ch may
be strai ghfoistBinghdiraes wmm %&mum“h%mé!mzt‘kmf%'arlwﬁeammrqm| t he

chai n. I’"@;ﬁ*a&if\ﬂtﬁﬁ" fleklan GRalYRS- AL W herteﬁl Ab Mk ﬂ-a'off@fslag)ﬂefme@ R&reinD Ahhe
chai n. ranc neans _that .one or nore | ower alkyl groups such as net hyl,

et hﬁ‘c’B‘? AFA th‘a#é’uﬁf%@éﬁé@m to a |inear alkyl chain. "-Lower alkyl" neans
about | t'@reOikdanda@y 000 GbeBhdréin tSarGNabih is Wl G The dRteil® ELOnSbE alht Or

branched, T e al k){ is optionally substituted with one or nore "al kyl group
subsFTUPEEsuge benggyil awd {rapd Braaptitovbane or different, and include hal o,

car boxy, "ayat ﬁlédnk)ﬁll arofYtd RekdeSa¢ or rrnﬁltl&rcﬂg)'ﬁtlr W stenhﬂ{ag&ﬁ@fg Lyl a ca‘%dﬁ '

al kox aét%/ WLF ﬁ a%r bon%/ ar al kox} car bonyl . he‘feroaral koxycar bonyl , Y2NCO- .
wher¥ms- WHP $Pousp i JbpkdSeAden elogsh i@nﬁgbﬁc’pwnw subgfityted with anlq@nmcm

het etiagsatekydubstiienty” hR ﬁ'lay b tHe@KRDor iRGRLNGRd 1k E@detfh@d Rdrtik Og@é?npﬁérQ

whi ch VI [Lﬂ Y2 are attached form heterocyclyl. Exenplary al kyl 25 groups

i ncl SRS istAs phenyly paphilsk Bibatitips phesyhyand SFPSHWéﬁﬁlWﬂthhylpropyl , n-butyl . _
t-butyl, ‘m-rﬂ@lﬂio)"meaﬁ{ﬁi'aa - di&@léfbudaﬁﬁéréfnetﬁé yq,lénfa%a%Kwupgﬁrggpdéfmbéﬁerwent I's
sel ect ed boxy, carboxynet t hoxycar bonvl et hyl ,

benzyl oxy&:a?fg]aﬁ%yﬁ‘e%lhw" BEBS B iHsedary hﬁdWF@k‘}ié‘H’r‘ Wﬂ%’@%w Bw&rred fused
al koxyleaidaneyls are Ablesliewid iRl (HERARS ;ﬁq@nﬂlalﬁbf khe%%loﬂk&ypcdﬂﬁ% F fhol ¥ eroal Kyl

group is as defined above. Preferred roups are those wherein the al kyl
groua@‘"i' & ringgioms s Aidysed aryjgygipplkeni arppp: mqa@& nggd tam@yrﬁ stihe gerapAynd stughn t he
al kydny oty theFudg sfedni é’h@&bl@-@%@h borfda . eT KLl sal20MB R 1AlKEN 1 RS Be WRESRIN t he

al kyl gt ou s | ower alk
substituted by one or more ring sy stem 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




"A kylthio" neans an al kyl -S- group wherein the -al kyl group is as defined
above. Exenplary alkylthio groups include nerhylthio28é&idvyinbéd 2003

| - propywolvo@4szed heptyl thio. STTRSTTTTTTF. SHEET (| UTLE 2@ri#8eN@yenber
2003 WO 00/ 64888 9 PCT/ USOQO 11833 "Aral koxy" means an aral kyl -O group
wherein the aral kyl group is as defg@ned 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

her edypten/sapabkesfshelr jordingl Rbx yoamboorydf agn oup of &riabenpgefmbyfoanhﬂmel-ocyéléhyal kyl "
mea and al k roups are as defined
" her 2;;7:05%}1 rtbe(% %a?t%’dle‘%'lrlg?lg oggﬁ?enwsgzﬁgﬂhattgn 113 n oxrzkei}lor ?%filrg %R%H‘tﬂ%’afsy ar al kyl
gr ougresentasl arihg abemz Fhe f@edﬁnﬂhﬁedoyjrcle:ahdlam a@hﬁtl@adtl E/rsetlimtukeﬂlby one or more ring

" Ar an ar al rein ar al kyl oup is
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ro mher e ara k n er ei exenpl ar
gr al KVT RIS R ouf)onlos ii‘) %i%?%f)ﬂﬁ'eoﬂocyﬁr&f/’ﬂs ahaaﬂ%f’“aw %‘f%ﬁdéﬁhe @?’%g&? ®rein
t he H#c&tldeg%—@m[de nss,Ssdldeﬂehﬁﬁdnma@e‘md aﬁmeamb@rc;enamwde 3QLiRdLnGY 1] nc: ude
benz an t ho ! ar omat ocyclic or
nmul tﬁib&ﬂ‘ﬁ"}?“fl?@n‘ﬂ@if"é A’Ult 2 %8’055'88 “yizg%)éi“ﬂgfaﬁ‘y i Tgtoéﬁjﬁ 3 %r eferably of

aboudihpdrbquisddiayk, l,ﬁ@cllﬁﬁfrb:@dt[u&bﬂﬁlﬁ, 3,4 4@ehydroidoqiiifiolait, tm&abdyy 3aubstituted with
the sane or different,

bstit !
B ShudrRlsSapimor A BT RS ey LAt gren G b e F e Pheny |
naphl(llﬂ\)'clmmub@m muﬁe@mbenwnyi @M)qaiRsLy INIb ik, aa@mimmazomﬁw[ di azo" neans

an afyl d1= rein the d di azo oups ar defi ned

her ei n. ‘%9%1@é""l?@ﬁ‘i/f“seﬁggh@%g“*?(ﬂ:‘?é‘d“é&ﬁ““&hﬂ”&%#S%EF'R‘Q’HVF‘ as
defi gedpshee & cn:f'me Réreinar efi:fédtaﬂ?ﬁised aﬁ%e@&@d\eahmmbﬁ \me:emtth@&?l M@f%l n the
aryI t here gf s _phenyl and tg k conms%}g bout about 6
ri-ngPH LA "feEfE‘é‘iaYcéferES?IfP %ﬁ” Bﬂmmb& crRbEgoRNh! FRSH of t ho
tﬁrrpath’léd tchh@ug:rbf :ﬁ@yor@;toam mfout:h Qn)f' stsedafme%emswﬁéab@z@éfsamnMQ dage. The
fuse oaI ken ma tf r]% é abstltut ed one_or B;e ring
syst B taaaeﬁt‘gf’ é‘|PFF *ﬁ% org | FRSY M@Uwgf)fméﬁfdaw@ﬂargcya i ned

her emanslfm mhafgyn Joxsgch @@Mpwet@aklgeéwbelgisc;#&sﬂtlamshmm The fused
| 2-di nédrocn {1 I en}/L | ndae! 4 arPeht h% u%ndut he €
s B EIHRO0, RNTCGRY o pt e SR by e O o Sy St Wit W i .
Pr ef &rinegesystbins@bktituent™ is as defined herein. The nitrogen atom of a fused aryiheterocyclyl may be a
20  basic nitrogen atom. The nitrogen or sulphur atom of the heterocyclyl portion of the fused
arylheterocyclyl is also optionally oxidized to the corresponding N-oxide, S-oxide or §,S-dioxide.
Exemplary fused arylheterocyclyl ring systems inciude indolinyl, 1,2.3,4-tetrahydroisoquinolinyl, 1,2.3.4-
tetrahydroquinolinyl, 1H-2,3-dihydroisoindol-2-v1, 2.3-dihydrobenz[f]isoindol-2-yl, 1,2,3,4-
tetrahydrobenz[g]isoquinolin-2-yl, chromanyl, isochromanonyl, 2,3-dihydrochromonyl, 1,4-benzodioxan,
25  1,2,3,4-tetrahydroquinoxalinyl, 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.

(75}
h

"Carbamoy!” is an NH,-CO- group.

*Carboxy™ means a HO{O)C- {carboxylic acid) group.
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aryl cycl oal kyls are those wherein the aryl thereof is phenyl and the

cycl oal kyl consists of about 5 to about 6 ring atons28 Nolarisst 2003

aryl cyc{voa#i)zﬁylwgroup may be bonded to the rest of the conpound through any
atom ol A¥&4P8sed system capabl e of such bonding. The f8EEWSHNA8EYcl oal Kyl
may be optionally substituted by one or nore ring system substituents,
wherein the "ring system substi tueht" is as definedherein. Exenpl ary fused
aryl cycl oal kyl groups include 1.2, 3, 4-tetrahydronapht hvl enyl ;

1, 4- di net hyl; - -l by dr onapht hal enyl ;2. 3-.di hydro-1. 4- napht hoqui nonyl ,
a-tetral or)y+n,1&g'rl%> ct”ﬂ!ét ?ﬁ?{(n&g o ﬁﬁ@é‘ﬁ”‘é‘%ﬁ/‘f 'ﬁ\é’feé?’%'%y%? R o eﬁ’é’é’gg comRyads Pl ar v
and greced beyedeih)ds hatearbefone ddseitad yWhianekprdigibreinIGYes IRPYddngs, QDS ar e as

defi ned,hergin, rr fused aryl heterocycl enyl groups are.those wherein
he DR EREy aE BB R0 ol E e LTSRS ot weiherSse Fomignout 5 to
aboudirglarlyrgfeamon®. intdrmicdsed. whsthdrbeh@na\RdngBlyts 43¢ EsifedByméa: Bersade t 0 the
restof .fhe conmpound through any atomof the fused 28 Novenper 2003 WO
007 st e ORRRIS D B Ry ST et A B o TR Se ¥ gat | on
of athacomxa soperrtits arcadmatipeSihilatb@ fnQh@ickBut RLEIh a8ted RMrely MREH:QO e it t he

fusegna{%l hggde[roc C en%l .means that a nitrogen, oxygen or sulfur atom
r esp&Cl VEMYSS P &3 liiieditsndnsioces \Whep fre£oB R STRE ™ Ssed ar yi het er ocycl enyl may

be opti onaCygjoatittagt inbats QA ciNoaMAE D lerdihhefeir e cyB)balkGIBr&uphsiside HRAthSreinther €i n
the gri ]an s__)és_tequ%sql?,stl t uent " is as defined herein. The nitrogen atom of a
5 f ST Fhras BB IC R sy Rpe R ipsx ped elopegoiY-at om  The nitrogen or
sul phur  atoysi@fikyi-bRoxreh@nO&Y&lcRAKNI-PRTIELOD- Sbud MRrdhe e RENVIEb&S Haycl enyl
is al l%ol opt i onal | eg_x%‘ize,d to the corresponding N-oxide, S-oxide or _

s, s- ¥ %ﬁ'?‘o*’e“?“%(&ﬁ%‘i‘ gd hereiag Earppiaat wickalretdiyy 2raves ieledesH i ndol i nyl, 2(1
H) quéyeidpemgmythyiehkkox) an@X@IcheGWBAL ¥he-od 2- di hydr oqui nol i nyl,

(2H) qui nol,e’(,)\{ncil [\I-Q[zgi de, 3,4- dihydroquinolinyl, 1,2-dih dr oi soqui nol i nyl,

3, 4- di hydr ol SEYFHoMEAY 2 nrrRgisymonog oumyibexsin jivg BrE® ghrbeusctciahgut 104- (3

H) quéaniaenadioms pydfsratfito CAHRME 2Bt 1 03BG%oh B8mb.i2k@ which 8rdit ¥ast Skelcarbon-

H) qui nol i popyl, |, -gi hydr oqui nalinyi, (2H)quinolinyl N-oxide,
or4-‘(a§'i‘i3"q‘[}1“ﬁ%£’81‘<i\- n’_%ﬁ F?g M e CAFPEYRIt RGN ncliddpouts gk baingl  and
het estomy.CTlyd cystearkeny is dptioddliy!susbiiel el B QY6 ble “ridlk QURH sBbsBndsstehitnady
her e Prefer 'ﬁd fused arylheterocyclyls are those wherein the aryl

therfé%?'eﬁagne‘ﬁ' S A deape heegi| iempbinsmerasydic cyplenliieny iacludgbout 6 ring

at onsyclopehtan@byalolid Y ICERIMEp v RN ikl SAR QORI AukiBRIE BfioaBeniihie
conpougd t‘hr)gugh any atom of the fused system capabl e of such bondi ng. The
desi JHBYTSE™Sf aza, oxa or thia as a prefix before the heterocyclyl portion

of the fusegtiqiiyfihatfraayshdmatieRANS- drhdliticdclt dnQ of by 8 Mo Moubtd Phur
at om rﬁ%&ectl vel%ﬁk:qs resent as a ring atom The fused arylheterocyclyl

gr oufF RRIVAIYRS: BRTTEHYN P 3Pogtbiorabeyl I Fatpn ainmsoPrefeprdring sirgs ehrigs Al the ring

Subsiyistettint lide QT PiotkbbiR® ringldrdtk. SHHROEDLAMIKLIptistRNY subbBuBS wilR bhd\@Gndier ei n.
The pitrogen atom of ~a fused aryl heterocyclyl may b 20 basic nitrogen

at om "SR EFOYRENSY “'E{SH FHY e fespme per ¢ éfen%%r@r%wg@rr%d peren; Sieplathe f used
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

e
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aryfheterocyclyl is also optionally oxidized to.the correspondi ng N oxide,
S-oxide or S, S-dioxide. Exenplary fused aryfheterocygdwWovémbés Sio3t ens

i ncl udewmdwoé4ssg/| , |, 2. 3, 4-tetrahydroi soqui nolinyl, 1, 2, 3pérusoo11833

t et r ahydr oqui nol i nyl, |1

H 2, 3-di hydr oi soi ndol -2-}vl. 2. 3-dijrydrobenz[f]i soi ndol -2-yl, 1, 2,3, 4-

t et rahydr obenz[ g] i soqui nolin-2-yl, chromanyl. isochronmanonyl,

2, 3-di hydrochrononyl, 1, 4-benzodi oxan, 25 1,2, 3, 4-tetrahydroqui noxal i nyl,
and tlHecyslanidpmeicbrmd 8e ajtachedio3huiparat maleydr dirsgl eitholicagpby abmdr Bitdbeen

Lot AlbuaRLAGAL Miky, AR dndadtiful SLLMMALRRMLAGL YL ATy oy Teans

an aryl-0O group erern the ar I'néd herein. Exenplary

groups i ncPigte” prasaoivakendN2Naadhelny| oxy. " Aryl oxycarbonyl . means an
aryl - O COngl-OUR. MR LEI ryl _group LS _as fin herein. 30 Exenpl ary
aryl oxy' ca}—llgi%ny agroﬁ%éa}lénr?:’ﬁotﬂ%gg’ﬁ eng{/)r(%%rrrﬁgﬁrﬁ?ﬁgﬁ’d&ﬂ%rﬁﬁf‘%h‘i??’(‘?a?‘ﬁﬁnyI :

"Ar y Ipelgralgn flubropedeidoran aryl - SOB- group wherein the aryl group is as

defi ned heggjn y | sul.finyl” means an.aryl -390 gr,Qup wherein the aryl
group is a@g !ﬁ’eﬂe?lnesﬁh%reof é}kﬁo’%"rﬂ?’ﬂ EOH?‘oﬁref?érﬁﬁgrei’foré’r f/quc-’r%-a“‘éEES’H‘B’ RiErein the
aryl pgfoselpyifiscmsndidflomed herein. Exenplary 35 arylthio groups include
phenyl t hi e and napht hylthig. " .Sa[m " is an,NH - royp. "Carboxy"
roans o HOTORReRE B fergarn ST ERS wasrndtpriere st o Siaprare 361 28
Nov e nibfered 2863, AR IeBB8: I BGTdobaYY 134&33y hbiethCarpmyReShadrodilRylighdu@Bt i on. "
d | val.ent expressions. arg neant to enbrace conpounds of general
Egr nﬁ'}:%d(' Iét'lj“eré?slmﬁ@eﬁ’}ﬁ@éﬁﬁﬁ‘é]‘HB@&’?%E‘E@?H’-‘ ‘m&ewa&ﬁw&@g “on includes the
prodrugs, "tHeercapiiatthibt edhis@dkleyoanleEPt @blewisadih the hatebatdle/] gy ata€ Fefiedg.
hydrates. where the context so permts. . Simlar|ly, reference to
i nt e?'rgr%' P piEem @ﬁﬁé"f“&f’ﬁﬁ%t" ?ﬁ@jﬂ'ﬁﬁ%’éﬁpwg"@f’le claimed, is neant to
enbrace t"heteroasdlokg’) mednel arsigdiatadr &1y 1-OMEEN S R LA h@X¥loadkyPEbp s 3s défedt he
sake of .clarit articular instances when the context so permits are
so_rrethlgrr?r'éls @"nﬁﬁ%gkaggwﬁeﬁoafﬂ@“? S1QUP R “fig{né%eg‘}il%ét ances are purely
kBl ust r at i"Heteanebyl T medns an@éank Bit BiidehilTO-erelpudiRrah IRMmelcRBhARERP ivdien t he
cont ex

Cycl QR P teng s S e PRt ieR RipH P poregYh BEFR O SRR H el Lde

cycl aperingplakoyi amidbyembghexyl oxy. " Cycl oal kyl - al koxy" means ai |

o oup.ar o TEAErE et Pt ERE R $rug SR P PRGR) P M e

cycl apdefinedimeietav| ene- oxy and cycl ohexyl net hyl ene- oxy.

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, quinoxalinyi, 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, furyi,
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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"Cycl oal kenyl " neans a non-aromatic nono- or nul-ticyclic ring system of
about 3 to about 10 carbon atons, preferably of aboupsBovembazan310 carbon
at ons, oy contains at |east one carbon- carbon doubl e bond.

Preferred ring sizes of rings of the ring systeminclude P&J&R0081$38 about 6
r| ng atons. The cycl oal kenyl S qptlonally substituted with one or nore
‘ring system substituents” which may be the sane or different. and are as
defined herein. Exenplary monocyclic cycl oal kenyl include cyclopentenyl

cycl Glhiﬁ?s’&ﬂﬂ)/iudol?l}/@h@hﬁ%eF!Wldvl %@F’mt&?@\ 1 Flulﬁ3 be%tlﬁﬁ%w qﬁanan%It f)&}n&g} ‘??5?\18] or

cycl oal kenvi is . norbo "Cyci‘oal kyl ™ neans “a ‘non-ar
mul tgﬁ"f(‘?f 'e(f]}H“??dsoély@P'é‘gﬁ](of about 3 to about 10 carbon atoms, preferably of

about 5 topﬁga@ugergg} nat is a S ri.n of the rin
syst em ' nel e i ot B e ! bRl R AR st 1

subsff iﬁc kGnst! Brospseare?s defipes herein. (Ryefsyred @mdslwbmaryluze:inaﬂdehylm dh:sema!yerdaﬁ t he-

sane tterhetkdahA kiR f & ; ! e st

cycl oal I?yl ar”ﬁé | ud els?ycﬁlop@ﬁﬁcﬂ%@&%ﬁqﬁ@{?ﬁ o'?’ab ggp ?/6 Ay %e’l‘ msfkde

Exenﬁ?ta‘foﬁryllﬁﬁ‘??lw& Py bec%de@@ Hglrest ntihe d@nﬂmmé@aough anynamhmﬂthel fused eyaeammt - (1-
Adble ot o ne’ ans a bi v sat ur at ed

car bgcﬁﬁc i cm? %EIEA a\k/{:ﬂ ﬁd a%géﬁt adglé%(o% A& 2 RIS e%éettg%eterﬂ?"éff’pgm"é‘c?f

cycl 8%l fkiﬁﬁélﬁtérogw Mt;jgalkqmgl meh@s thatla nitrbged; Q\cygmﬁer suifndatdm 4h—pr€9e6t, Ql%pectwely, as

t r an§ TinY Gt loA ety R BEherd Iﬁ%’léeﬂ 51191 fn?a%v’ bed Koro 1%%1?16 sglysﬂ %ytOXe &f more ring system

"Cyclo-rmde'* neans a oun
... . Substituents, wherein the ‘.‘r!ns.systcm subgdu@07 B488& kA haRinNoThe rv@Ee?A6R of a fused

PCT/ a a ea ba rogen ? ae t l
ol ener o hdsaliagl E A L AlroIBL SN, T EeB i ARt oAb Rer Bhitey
noi efuped peierexrminprleateny | miayalsgbe optidnail Nexitit-érhio the dﬁrespo'hmgmammem%amy
bi vakapg heté\l: &b%cfﬂ&'lk%gyl %?ug?lngludg? gréshxfdro%ﬁ%ng é/t Ché glﬁ-téqr&s%%uip’l)fl O{I%I odo.

Preferred are uor o ro and brono ro and
chl ofitpydroppinexalinsebrfadinydroquinazaiivlyb i 5, dibydeordH-tenzimbdiaoly B SsiditiydasbemioRazblyltor o,

chl onQ_angh, “q)r{ga, referably fluoro and chloro. "Heteroaral kyl" neans
a hetero rvPJ ’amh%é‘bg wherein the heteroaryl and al kyl *roups are as

def i ned héFesedhet@oayleya@tkyliohemoafiabkidtaosghirg ayclaalkgwiieredd fhy hetéraiy@ind.

EXG”B}@MM EFOG]SSQJ% ﬁldléy llled% P preferred fused heteroarylcycloalkyls are those wherein the
heteroaryl thereof consists of about 5 to about 6 ring atoms and the cycloalkyl consists of about 5 to about
6 ring atoms. A fused heteroarylcycloalkyl may be bonded to the rest of the compoun through any atom
of the fused system capable of such bonding. The designation of aza, oxa or thia as a prefix before the
heteroaryl portion of the fused heteroarylcycloalkyl means that a nitrogen, oxygen or sulfur atom is
present respectively as a ring atom. The fused heteroarylcycloalky! 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; 1H-4-oxa-1 ,>-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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. as d

10 include thienylnmethyl. pyridylnmethyl. imdazolylnethyl and

pyrazinyl methyl. "Heteroaral kyithio" neans a het eroar a8 NpveSberg2G@Bp wher ei n
t he het @iPRisadssv! group is as defined -herein. An exenpllaéﬁ? 00/11833

het eroaral kyl thio group is 3-pyridi nepropanthiol. "Heteroar ioxv means an
het er oaral kyl - 0- group wherein the heteroaral kyl (Troup is as defined
herein. An exenplary heteroaralkoxy group i s 4-pyridvlnethyloxy. 15

"Het eroaroyl " neans an neans an heteroaryl-CO group wherein the heteroaryl
gr Oulp]:tdrsarﬁlﬁelerde\.fcldﬁedn&&E@lhﬁla nfeRBRloRt den DR E@REAIOKI is BFeCdaPRsieBRled€a ring
t hi ophen rlf nlcotln rohﬁz | carbonyl ~and |- and 2-napht hoyl  and
pyri ?'H03 ¢ “‘“ﬂé{eg’f% 'Ftam CYHERH e%’f“’ﬁ‘é‘t‘b?"@éﬁ‘fl‘i BY SEST MQFESING SYHEY ei n t he

het esubgitidnt,avhdreth (B2 Orifl SRHM Ab&IAS Jal HdTREd REER]T The AllogehlatoR! FaRKEd NEans
an aromatic nocy mul ticyclic ring_systemof about 5 to about 14

[ i
carb e’%\ft%‘ﬁ’eﬂ tbfﬁéﬁf%wgwy5568@8%!1%"%&@ The witipgra e stirimgaton 8f ai ch at
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r than carbon, for exanple rogen oxygen or sul fur.

Pr ef %‘Pﬁ“éﬂi tPFW?gOE*FSE@%d'B% Nroxifs Surciderss SiS-digxidy FixemplpRdisde about 5 to about 6
r'i NOhedrOiTtherd BBy cldi9t SLOSY Mé%& ’ﬂ@df.rﬁdm?t V@Q@ltﬁ%dﬁﬂrbﬁtié hsld%iz b}\ﬁaﬁi}ﬁyn%ylmr e

"rin StemSU Stltuents
T d L AT R NI AL S UL i
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respectlvely, as aring atom A" nitro om of ‘an heteroaryl may b
Hasi bk fitrogen atom and al so may be optlonally oxi di zed to the

cor r espondg gy %@&rgmete@@aﬂ"%én{ﬁ éool?e&éfba@mci ﬁ&%aycwm@mh%%ﬁmgh

groups include pyrazinyl hi eny I sot hi azol yl, oxazol yI, pyrazol yl’,
ci nnnd hegarccyplykgrpensiay as dsBnedoensin Pre{quwedimw heterggry thetespeyclyls gre thoggvherein

t hi adk%@}owya m@béamﬁzis@xelfabdu@g@f%m6 ?&Jh %%hd mxhezerem; E&&is ¥k about 5 to
i m dazo[ 1, 2-"a] pyri dine. im dazo B I azol yl, benZofurazanyl,

azai ARAYE §Fing Hamyi frifures bripmaniateroeysiyé mpy be tbhli!déﬁ @prw feshyalf thetchmpayeR Faush dy | |
Py T Qﬁ}Da%(rB lofink fusbaqy@m&xﬁaszdxlvfucn geml rﬂ% degw.mopsmgwbnqﬂ L€ prefix

“triazinvl, benzothiazol i 'ndol ylI, I soi ndol yl ,

i ndoP?fﬁierﬂW heterezayl 27 bFEWOCW'Eld@GFWcﬂmFW sed; r@@trcmrzdbemrwclybwaw Bt yirogen,
pyr awaﬁxh or sub¥F at&azg ﬁwéem %&é@é@/ hs a Rid axgae' thyu@eﬂe@urmmexawya9i My beand

~ quinazoli qui nol 1 nyl Iazol yl, hi azol vl , . thi enyl
tri a?Eﬂ%ﬂF”Y mbéftvztpci BYIOPRATERSAFIPE SystRin st@b@mmtuvmem %erlwfryﬁemgwmygnﬁ kef ude

BT B e R R e S The

RO v pitroemorselnhierzgy pt t¥xq betererel pﬁl}qterowehfi pertigmoighe used hs@wz hgteensyly! mayd
| S00YisHBE bfbhally oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Exemplary fused

heteroarylheterocyclyl groups include 2.3-dihydro-1H pyrroi[3,4-b]quinolin-2-yl; 1,2,3 4-tetrahydrobenz
[bl{1,7Inaphthyridin-2-y1; 1,2,3,4-tetrahydrobenz [b][1,6}naphthyridin—2~§l; 1,2,3,4-tetrahydro-9H-
pyrido[3,4-blindol-2yl; 1,2,3,4-tetrahydro-9H-pyrido[4,3-bJindol-2yl. 2,3,-dihydro- 1 H-pyrrolo(3,4-

25  bjindol-2-yl; 1H-2,3,4,5-tetrahydroazepino[3,4-b)indol-2-yl; 1H-2,3,4,5-tetrahydroazepinof4,3-b}indol-3-
yl; 1H-2,3,4,5-tetrahydroazepino[4,5-blindol-2 vl, 5,6,7,8-tetrahydrof 1,7 napthyridinyl; 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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"Fused heteroaryl cycl oal kenyl" means a fused het-eroaryl and cycl oal kenyl
wherein the heteroaryl and cycloal kenyl groups are agsdtelémbeer 2083ei n.

Pr eferr@g E&g het er oaryl cycl oal kenyl s are those wherein the heteroaryl

t her eof " USf&Ryl and the cycl oal kenyl consists of about PETEESIHER 6 ring
atons. A fused heteroarylcycloal kenyl may be bonded to the rest of the
conmpound t hrough any atom of the fused system capable of such bonding. The
designation of aza. oxa or.thia as a prefix before the heteroaryl portion

of the f' tis@ehaheiher oadapd QMQItLQ@drkleﬂytlloﬂ@ﬁﬂé‘cfﬂﬁl@the@rdﬁm tQ Bm &Pﬁ}{gﬁ{}r@lq
IS present, res ectlvelﬁ a rlng at onm’ e fused
Y g

sul fur
het é‘r\‘é‘a TVFF‘E?&#'RB‘H&F‘"WEV‘CE@&B)p'ﬂtl”éi al“?%‘dﬁ%‘t‘l“ ted by one or nore ring

system SHbﬁde's&l@ﬁ}HSmeﬁm%ﬁl@h-ﬂrotrﬂ%c n{o'n&g/cﬁ&/ﬁrﬁmt@}éh@wd?dé%k u'lgss ﬁé‘gg?f' ned
her ej The nitrogen atomof a fused Hheteroarylcycloal ken m‘;{y e a basic

ni t P%‘Ej’éﬁ tohomt | OreAEba AorBy efe eyt § eatipet Ky asehoy Ropsrie Whish eﬁrleazsme of used
het {P@sBthe debRAdtsB N th@ﬁly%_lﬂjst%gl iPep %Ed Wﬁhét%og%hdfo;%mtp% a‘ér%&s?g%f?ondl ng

N- oxi de, Exenpl ar used eteroary cycloal ?/ groups I nc u de
5.6 06?%@61'*‘8%?%‘1”%'@ contgoht fgpsrase soen-auben dous @Dn‘tﬁflﬁVé?fbermeiallhlmyl

S, 6bdidIVHERGEY Hﬁ’g—gkésrbylrmos ofﬁﬁéjx'ut‘gy Etgm]mé'ljﬁ&%ﬁtrg'tg o

4, 5- di hydr obenzoxazol yl 4- napht hoqui nol yI', and tL moakmnS TIl—]used
het dFDgHaYPEYCAZaMNRPI Thiwme@c bafere thetfestespayaleny| meaus thay & Riradoy bxyebnearei n t he

het %ﬁlﬂrﬂonﬁ@%res@%@kﬂ;@étﬁékr adh g}s‘l‘gﬁv\/ﬁgr ellﬁﬁle%ﬁéc&aﬁrg'l Hﬁ{' B éhtlm?e{]lgfs%s :t%gdi) sed

het er oaryl cycl oal kyl's ar t eroar consi sts of
abo@gfe & m@reawé@rst@n ﬁﬁhﬁgtuamtamemmthp fieng susteoadukstituen§ nsasslpﬁnedmeraboiﬁhe 5to

aboirogn ﬁtbm%fﬁh‘ﬂgérocﬁtl&ﬁ@ﬁq 'B@L%? .ﬁb&%ﬁ%‘:&@'ﬁ%'m:mﬂ &%u &Suce;he rest

of the conpoun throug atom o used system capa
bondEtsepeycreny! sedsoppaipnadly osfdized &g thexerropondiigN-asida Sprdleiox Sb’sﬁm@ t he

het a5 0bitly MOk Bl LHIBLBL SLAREY oy b aRbivln BRBARGNA & N Lr ogen.

oxygen or “sulfur atomis “presént respectivély as’ a om The fused
het r%‘é&h&df@middhllk*yqllthyb@ybdtl Bbradriapydrapgidineut. 68,6 bstrabydzopyomidins 2- ri ng

SYS ﬁ#ﬁ bl ol i’ﬁ FZ lm&ﬁln ,t?.gy?(][azgfl 09, 24 SR S EIH é"“ﬁec%‘elter@cl 18:%[1;%”60'

her at om used heteroarylcy asi c
nit rl@f(j'éh %ﬁ@rﬁyd%éffwmno@byﬂra@whaoﬁ fivbd g trefungr 4 E‘cegﬂoht)l mmitiwyklm he fused

het %&%e)!&%ﬁl% ;]; useéﬁ%ﬁ?oé?% ! !eﬁ’\ﬂa'Ek?:g@?x‘y%&uﬁ%aﬁ&h¥aﬁ§er88£:fe%§&9g'2d' N9

N- ox1 de roa cl oa inc
5, 6.ichgleddiydedilyi Phﬁmul wdlduhwlrothlﬁp}@an?l 8-t et r ahydr oi soqui nol yl ;

>, 6,7, 8- t%rﬁl{ygfl}g%ﬁ?géﬁéﬁﬂ%g\ané a@lfth’eg Elt g&g@@@lgrﬂﬂ%ggﬁ%Bﬁmem of ab?ut?»

4.5 6, 7-tet enzim azo tetrah Z20Xazo
H- 4-tegkout 10 @rbnfa@anammfﬁaw AbG & rd zg,bom:u (Beagkicmpatdmsi iniwdiick el leasf ahe 5 the carbon

PYT Itk if iR e %ei% 19%%}%?%@»% ét&{sg%ﬁg?%%g%élgﬁ% oeﬂ”& LG sr]kll’tll? Pr@%ﬁ‘&?r ably,

5,6,7,8-tetra rqu|n t0l S0 guin used
het ergaizgs dlaines of thelrmg vy Stemhsie abduy § exlabivat @rlmgaatyhs el demwm poi evay |

wherc@ius i eore LRI L 1A0CGH BLOBNEL S oE PR SuPutig b pahher ef

Preferred fused teroaryl Herer ocyc hose erei e heteroaryl
t herrespkctyelygis @trslcmtorab'ﬁluﬁt he&rocot:bbmax b@o;puongheaubsmt@rtd omher hae srigoygereny |

Con%lﬁstt@.leﬂf @lﬂ%tm% l;th?‘%?.\g'}“étorg f] ereng a%& gre c 3 %'Aﬁneyﬁg' mhﬁ'l 0%{31 t?nq roﬁ focycl enyl
onded to t e fused
syst*@m@aﬁahhey b¢ a baspdnityogediamgn. Tlfhsenmdwn gnatlpm:natgm oabbaheterocz. clyl is also

optionally oxidized to the corresponding N-oxide, S-oxide or S.S-dioxide. Exemplary monocyclic

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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oxa or thia as a prefix before t he heteroaryl or heterocyclenyl portion of
the fused crncTTTTTTr CY.rrr'r firmr '79% WO 00/ 648838 Novagheid®oesber 2003

PCTIUSQQ@%&@%& heteroarylheterocyclenyl nmeans that a “'H&ﬁgﬁﬂﬁn?%%ge“ or

sul fur omisS present respectively as a ring atom The

het eroaryl | | eterocyci envl may bejgptionally substituted by one or nore ring
system substituent, wherein the "ring systemsubstituent' is as defined
herei-n. The nltrogen atom:of a fused heteroaryl azaheterocyclenyl na be a
bashemermytleogemy latw heterBhig laad, tRPR e rR “BINGDH. BRI Natzod RET'NSPe- Shtreindy’ oedt

het er ocycl enyl portion of the fused heteroaryl heterocygl.e S,0 be
opt ?fBHQFH’Vde‘B%de?%ﬁ‘ gy pral: %Wb‘é’ﬁ'&ﬁ‘iﬂ’?ﬁg\yﬁ@b%e&éﬁ %&"HB%SP %OS‘?‘EYIOM de.
Ex el e Mhémedandhe’t@ﬁreg';urdﬂh&%%chnawhregﬁ&yaﬁemr}qiyudﬁen alkyl aryl,

7,8-di hvdro[ |, 7] naphthyridinyl; 1 di hy dro}z 7]gggbthyr|d|n

6, 7betgrparyk ex%qlhymcuel% wshefrawlywptﬂowcm R 62F e@f%&ﬂdﬁf‘h&ﬁﬂtﬁ‘%
51 2:;% i@w&@sliylQy@t%mémrhleefoeyélyl or hez?méycta dﬂrme thsy@t@ﬂﬂhbﬁfméﬁt ﬁ\w also

dro- I, 8- napht hyri di nyl

th r|d| and the 10
| i keciudme@dlene%ﬁobrow E%ﬂe‘?‘tﬁ’é?@‘? jon Cﬁieamtoe@b Heeap Hae&b 91% ™0Ad
het arb%x%yére\ébe&&' fork B (RS SNGRLK, anRRE ahﬂﬂo@f' QfRMCEAboxg! AKPE c@bsyRandlef i ned

herein. Preferred fused heté&roaryl'heterocyclyl's are those wherein the
hetBﬂb§P&JWWﬁeﬁgoﬁC&6ﬁ§Fﬁts of about 5 to about 6 ring atons and the

het er ocyefyl & PShehsa 8f ﬁ%to about 6 ring atons. A fused
heteroary?%e%e ocyc yT 0"@ onded to the rest of the conpound through 15

any atom of the fused systen1capab}@~q£ gysuch bonding. The designation of
aza, oxa or thia as a prefix bef 8 e tihe heteroaryl or heterocyclyl portion
of the fused heteroaryl heterocycly ns that a nitrogen, oxygen or

sul fur atomis present respectiv as a ring atom The fused

tbeteroaryl heterocyclyl may be optionally substituted by one or nmore ring

S y S Rﬁx@eﬁ{#ﬁé E%&rb‘%ﬂ LronMRELEf 0 ?5tpﬁai Iy r’e;ﬂgceﬁ ¥SLERP sHRsbAlk R Taikokﬁcaﬂ)‘énylﬁlﬁff il ned

rein fogen atom o eteroarylheteroc cly b basi c
n| t rogen af’eﬁqiwweremmbmdergewarsra ‘galﬂqo‘h’ﬂiiih aindmie dre PR W%?Pé?rogf' %B igpnd

net SLAGHEL Y DO s R DeuhPRINBLEL ARG Sriacyedil, PR Bbomp A

opti Bn y OoXi e correspon I ng oxi d S-oxi dé or S, S-dioxi de.
Exerptapwr.f used heteroaryl heterocyclyl groups |nclude 2.3-di hydro-1 H
L AR5 R s R B AL AR on i, nerganc orga

[ b] [at;d&]dampmmwﬂadbmpaurmlof thié pResdut erﬁ.tratonah)sdh oangiel-prquwed dro§ig: durip thedsel 2y ;

b Nt e el SYHh60k Sy Py 3 oyl bdid in "!FH¥56£L0[34
25" Hdiingans PHeadon of VR0 ot P e 0 e e oF ot
1H Zpam @;tﬁats&ﬂtdb&lwméqmrm[céhpﬂ-abqi isnldohg tBe sth thusl formed Representatwe salts
k2, :3cl4d 5t L E c[{ r Eo h 5}') le ISLH% g}?éélhate nitrate eta e, oxalate, valerate,
5, 6, Belpde the py A dny; re Pt B YR G O] 27 hapht hyFi dyl ;
2 3-slediy galaditate, ﬁ&aﬂate,)dnu‘iﬁlﬁ %,o&td_)]zwﬁzitdydc;ﬁte.? pﬁbsdialtwd?ﬁ!i[itmlcmﬁtdi odtas[ 2, 3-
fumarate, succinate, tartrate, naphthylate, mesylate, glucoheptonate, lactiobionate, laurylsulphonate salts,
and the like. (See, for example S. M. Berge, et al., “Pharmaceutical Saits,” ]. 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 kg/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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]

ryidyl; 3,4-dihydro-2H | -oxa[4, 6]di azanapht-hal enyl ;
, 5,6, 7-tetrahydro-3Hi m dazo[ 4, 5-c] pyri dyl; 28 November 2003
- di h%o&& 8] di azanapht hal enyl ; 1,2, 3, 4-tetrahvdro[l,5] napthyridinyl;
, 2, 3, 4™MH0VB8ahydr o] |, 6] napt hyri di nyl ; PCT/US00/11833
3

b] p
4,5
6,7
1,2
1, 2,3, 4-tetrahydro[ 1. 7j napt hyri di n%//I ; 1,2,3,4-tetrahydro[ 1, 8] napt hyri di nyl ;
1 I,

, 2,3, 4-tetrahvdro[ 2, 6] napt hyri di h and the |ike. "Heteroarylsul fonyl"
means an heteroaryl -SO2- group wherein the heteroaryl group is as defined

her eidy.alsbhe QYANRL L sul f onyl, gr,oups i s. 3-pyridi nepropansul fonyl .
"Heteroaryl s uﬁgﬁhé}wy E@gﬁé@% "ﬁé"t‘ er %é}l‘ﬁﬁa‘?ggf'dﬁ?gﬁﬁgxﬂgﬁt@?ﬁ RRES [t er oar yl
gr ouprameledy thest wheare pBe keotesiny. CTTR. CTTTTTTF CNFFT (PTTT. F ' 761 28

Novenber PCT/ USPO/ 11833 15 "Heteroarylthio" neans an
het er oar V?Q?élmsg\rﬁ?lorﬁ%{n%r%?%eﬁg VT RRPLEYSFS fevgis o [R5 anlége‘ﬂ%ffaicﬁ@aowér ei n.

Ex engifBgignt ieprevidesisehlatiig @ngamoutss i igH ¢nd eghos fatebvidlBh the @08lred WiBQ) Skpplat hi 0.

" Het . L. S non-arqmatj c ponocyclic or nmulticyclic hydrocarbon
1 g BoRHEh B bea TR e e B Eoq B BR 2Lk riath Sonesmiskiash n oate & ¢ o

abouabolOl tbambeno sHoonIonibeinBipedterat. | east one or nore of the carbon atons

in the I‘iﬁlﬁ @Ystemis r gtl,aced by a hetero ato for exanple a nitrogen,
oxygen of TSR r 2MRUBhTeSE oM tehtrichisenderlevely refarige leypls of apdmpeurdhr bon

doubdutfidiendo provideciRARLRY doh QERRLAHS U HenoRANG ac Rnefih fHedetiled Qr]f@&.z §stnQf rings
of the ri ngorg%/(s,tem i ncl ude about 5 to about 6 ring atons. The designation

of aPRceRHOLYPEHIyfallsdn the mnge pkatious PinM e 2ndt: evibopatestrgtionsieths ranpasf a

Ni t r 4@BeN1 00MPeRNatt 50@Wfb9irna?}e%{t}e' S present respectively as a ring atom
The heterocyclenyl may be optionally substituted by one or nore ring

system substituents, wherein the "ring systemsubstituent” is as defined
her epaferrtAEnibblil@gien at om.of an heterocycl enyl nmay be a basic nitrogen
atom The_nitrogen or sul phur atom of the heterocyclenyl is also

opt i onal | jre&ticd Faeesimenty aseordiog tebp onentiog indlusies the,usSofnoimpeursis oSFGmaladxi de.
Exenph@fhicpranayeatiid ca7akeh A N=T) j.nclude 1,2, 3, 4-

tetrahydr o%dr opyrli dicne, 1@%?’%@%@%5%%3%%&?&4 di hydropyri dyl ,

1,2, 3,6-t qu%m]tmﬂbriyﬁh@isnef calnpbpiids ©f Fetmudehttiatdyingd tomhed® IR -oZeceptyr,r ol i nyl ,
3-pyrroli i pi.dazolin 2- pyr linyl, and the |ike. Exenplary
oxahet er o%’lé‘fc’é‘ﬁdﬁ"%?%“d‘%s“haf‘hgﬁddﬁg‘zﬁﬁfﬁ 'ﬁéﬁ’t‘%’- 2H pyran, dihydrofuryl, and
f 1 uor odi hyatnmiundsyl Féniut aige baYo e PPhRYCktptoroxahet er ocycl enyl group is

7- oxabi cvcl olgﬂ%.%m} ] heptenyl ., Exenpl ary nonocyclic thiaheterocycleny rings

i ncl ude dFATRABTS Bﬁrﬁé’fﬁjlm%ﬁﬂ‘ddﬁ’ ngféﬁrﬁ‘ Mhﬁﬁ?@&f‘*’w&mcvcl yl" means a

non- ar ofakéipdbldf RERMIITRRLEHAI the BPARL LALKELDARIS Bgkppyst em of about 3 to
a

about 10 carbon atons, preferably out 5 to about carbon atons, in
whi ch at fFemRAundseé Fermulaigha binidamthe RPARsy dnd theRPAR-fgecspst,em i s repl aced by a

hetero at 96H1pc;u9rfs P XA S tﬁgttaét(%g%pAR%(c%gt%P ag%giistssm fur. Preferred

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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ring sizes of rings of the ring systeminclude about 5 to about 6 ring
atons. The designation of aza, oxa or thia as prefix2®8lbosfbdrEo03
het er o ans that a nitrogen, oxygen or sulfur ato
respecﬁf\a}g?(y ggg a ring atom The heterocyclyl may be opt ?Shﬁ‘lsp&ﬁéﬁ'ﬁbstltut ed
by one or nore 'ring system siibhgtituents” which may be the sanme or
different, and are as defined herein. The nitrogen atom of an heterocyclyl
may be a basic. nitrogen atom The nitrogen or sul phur atom of the
het er ocyampounds ofiFsmuladphataseds|bpthobd At -zaecdpor hfvaisesaint @PABRHetgoN- Oxi de.
S-oxide or S.S-dioxide. Exenplary nonocyclic heterocyclyl rings include

- pi pBYEEVFS: pyrro[i dinyl . piperazinyl, norpholinyl, thionorpholinyl,
t hi azol i gimthslinds b BortHu@Xiah &M as bbllﬂpmmwariu%hlrc,@,fawppmrs\/réoepmr
t et rahvdr ot hi Qohenyl . tetrahydrot hi opyrany and the |like. Exenplary
nul 33EPBIBSc het er ocvel vl rings include 1,4 di azabicycl o-[2.2?] octane and
§,2- cyctphRuaReW FGauPOeXYKhd 1 %@ﬂl@&@é’ﬁéﬂa@%«omﬁé ng system substituent”
|ncludes hydr ogen. al kyl, cycl oai kyl, heterocyclyl, aryl, heteroaryl,
ar al kyl , camnourdsaf fpmplla thytchcm@;#’?ﬁd’i RORSEPLoa ARREPRIEES, ar al koxy,
cycloalk | al k I ano, carboxy,
al koxvca%lc’omd3 %{CIS °§¥9Tn§§%ctg?%a5 %//S]PPAQ? élr%e%otr:%n(r%%ﬂ?nﬁ . al kyl sul fonyl,

aryl sul fedhyﬂoundsfbﬂ?emﬁﬁd yihsidct QJWAR-QHédetSﬂirftagﬁths aryl sul finvl,
het er oar . | sul f| nvI al k(\;tl thio, arylthio, heteroarylthio, aral kyI t hi o.

het er oar SYMRAIPAS O Forppdatithatact asliaky PPARweand RRAR ’b‘&F‘H’é‘i’BﬂP‘a e d

et er ocyglay ounéstb?%gnq TRthT IHJ fdin brzp'[ z{éfndmmmsreZ@&o%tabl@Mﬁmﬁd 2003 WO
00/ 64888 16 het erocycl eny azo eteroar | azo, RANCO- .

R O ,CN— cmummlﬂmla l/\ﬂnelraszt ms Malmﬁl’m-y aadé’Pﬁﬁﬁﬁe‘pmmﬂagomﬁy&dr ogen, al kyl,
:Lél t he 5 E}e{lllboape%%tcgorr ﬁ%é 1rive1?t'i nlgglr%cft dg?gg%l%%l ai t%%@t&%ﬁ'grpgr al kyl

i ndammmml disdrjatcapbie,of abxhg lmodaiaseld by aletepwarof Formoyc] lwaingyPARdigaidoal kenyl ,
het det eroc o L : S5ringis
cycld %ftymty, 85‘?‘!2%&?@"'5 er%“ér%@]egg “7“9 P n%@t?l geegg%:a% léﬁﬁ?ﬁ%?‘ﬁﬁ”%ﬁﬁ% system
ISUbSQmﬂ!Q!IIﬁd].tOr nabrarmla@ucallmabwmbimhyhmmé Ph2gicabdieorf@s-§apabinpbhemg(s6=) , on
carbon at thereof =] | Hale e 14 HE [, l.ected

fr Omo(ﬁ)ulgt ? g ?u}je AP ‘(Fmple ce![ dflé?rﬁbt afion F’;lor%P‘?(L%)c)ggt}atdﬁaga@dl&ct}alllr"'%(g)lisy,?e“aa%% of

aI kmsyhxasebnwtv anarbubod gua;s@‘ihvelsIMrcelam iReolvesl ip Yipdoghickpia/hypdreseimsol yl " nmeans

r%H.H D rTrue!‘cg' 11 abn?rmall pancreea gbg{a r%{'?fulagt%’n nnasEQQﬂbH’cﬁlfnSrP qu for " PPAR

opt | onarI'TCy ré ace car ox a x car
| i gawdnmmwe;hvmglmmded e trmamntaaoldneg mdsuum @Lhoalntlb:dtsesmthp h@umm&proe@ ptor.
25) PAR toarg%ogiles 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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receptor binders of this invention are useful as agonists or antagonists of
the PPAR-c, PPAR-S, or PPAR- y receptor. 15 The term 2¢pNavéemiserigoogal |y
acceptable salt" refers to a relatively non-toxic, inorganic or organic

aci d adWOO¥6#88alt of a conpound of the present inventi oRCT/ASEMI83Tan be
prepared in situ during the final isolation and purification of a conpound
or by separately reacting the purjdied conpound in its free base formwth
a suitable organic or inorganic acid and isolating the salt thus forned.
Representative salts include the hydrobrom de, hydrochloride, sulfate.

bi sul f at eAn phiydpheat &conding mcatﬂleinvami@ha?mttdas: uexa catrgpundabEF @ingla | 20d dkeat e,

pal Iﬁﬂﬁﬁeutésl%%gésﬁton% %Ll{ f’i d:a’bgruc alﬂt fpzdenm, z(xjtaI lifpglz?rgg?%f%@am%ﬁ%gﬁt@w ate,

tosylate, citrat T a St
mesyigote, orgith@mﬁaamnonmb&q:tyl acti ob| onate, lauryl sul phonate salts, and the

l'i ke. (Se ampl. e S.. M ;' Phar tical Sal t's J

Phar m Sc'fgnm[ génl%ij n%'t aepggipe to ﬁé 8?)[h‘1"eﬁ?§e%‘?d [\Rﬂl“},ﬂﬁ'&ngtrﬁé‘F%WeT%ﬁ“ﬁbrat ed
her einn pbyernt & edreinseripg to‘ﬂﬁee@taemg phmaaaam‘ch@ a&rctwaim&ht 10Q59dr 8lRd ERLbRVI Ng Or
prevepy par anet er s

i ol o ochemni cal
assocl A 3% com?%’"%ﬁ’%?'@&% '\Prf‘\ﬁa“f'ﬁ%e %“?ﬁ?&% E'aslalé'theFleePE" fergply. ths famR Pty of
a comgperghderhio tredttdiancaidatetvwiyh t(\iaynvlahtﬁ‘tdal nt‘yb@I[td%etd eceptor as a ligand) or
i ndi rect lé Ogere recursor,. for an_i nducer_ whi ch pronotes

product i o ”5%8“*?&%‘%"‘6#%"68?%‘?)"“Fﬁﬁfh'é’é‘ @%ngdawns)fr'@@ﬁ@#s)

mai niegdl@d pansle mhmmmemmrrn@h@ the Igmte@n E@Qﬁ’ﬁ)’iﬁtlcaﬂ% PIFREE Afovat (1IRMRr (S)
mai nt a cont 30 The t ‘obesity” refers generally to

ndI r .such
i ndi t\/'i*’!%'i%{l' ?Xf@ A A&ompoyng g 'EO"@Hlﬁdtc’r?CPhSGﬂ/BcG\?éﬁa"i’ ReeeRiaRle salfdheridi ght for the

person’ s Ag®her sftbodificht BRbaIMg: to TRGARLES IsMirectod®Emethcyl dfefebdied, for mal es,
as | dIVIdPa|S whqse body mass i ndex is greater than 27.3 kg/rn . Those

ski | PR T ‘t‘ﬂ‘é‘"a?rﬂa“?fééawws"fae%gmtz%n&tﬁa{‘ee pient 4 therarseticatly sty amauns of

| i miadn;toondmsmmmfaﬂaﬂarmuctmmcmhtme;ﬁmyealpdhbk@ﬁI a. Indeed, the invention
met hod PCT/ USOQ 11833 cTTve! , rT"rTvrx" clwr r ftTTT r 741 28 Novenber 2003

WD 00/ 64888°He5¢ chdmss"Eaﬁveawl%'SHgE%@m'aa@zﬁgﬂtwﬁ\gawh&ed by

I ndi dkigtd/deSn Mﬁh@eﬁtaddmp@ib%shdjﬂngfenﬁh%&ﬁe barei i ih@ﬁﬁéutﬁﬂl?ﬁe@fsb@ve ahfdunt s2¥anpl e by
phrase "anount effective to | ower bl ood

t hose vvhoc@\ e(\:'er{ ne to obesity

gl ucBETIE dirg 'P@'P%P}FB“%‘:%‘%H?P@Y @FePéa‘ﬂ%ﬁ%Uh?fdo sufficient to provide
circul at i Aotk BoBSYihai LQBRIIMY 18 fheSRARHEH sQiREEPMIY hafod dTSretliBichRtbvadchRE! -
Such,a con ent‘;atlon ty |caII falls in the range of about 1T OnMup to 2M

wi t hIEERT Y At %ﬁ%‘er%ﬁt'%Pqﬂah@'éowfsmgtfémm!ftew%thfpoaf@taﬁ%ﬁmpemm bei ng

pr ef eff¢ceide amount of a compound of Formula I, or a pharmaceutically acceptabie salt 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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The phrase "amount effective to lower triclyceri-de |levels" refers to |evels
of a conmpound sufficient to provide circul ating concegNo@mpst2008gh enough
t o accolploogissihe desired effect. Such a concentration tPY:H‘h%%/ dafalls in
the range of about I OhM up to 2M w th concentrations in e range of
about I OOnmup to about 500nM bei ng preferred. Preferred Enbodi nents
Preferred enmbodi ments according té80the invention includes the use of
conpounds of Formula |I (and their pharnmaceutical conpositions) as binders

for PPAR,rece r Mor e artlcul ar | t he use of conpounds of Formula |

t hat bi nﬁ‘”?‘g ‘pel‘fg’ ET—‘* ‘é\CCPEjé‘EJpLPbF ”‘V"égﬁ‘b&?ﬁdge%fc’ ‘ﬁ&‘t"ﬁLﬂOHCYS“f ALY BPHI ¢ 0 t he
PPABsitpris@gephaiistergi i e ise h ukeipaulialll efibaive BinBsht 5 ohBoRRARF¥miIg ¢ @Pt Or ,
conpounds of Fornmula | that bind to the PPAR-a and the PPAR-y receptor,
conpBlATgeceytcaty arirptable ehe™9fnd to the PPAR-a and the PPAR-S receptor,

conpoundgnethedritddident atdatingddoRkk hoerkiBR iRRARY rrdiid @inRRAkR cdampaGRPt O ,
gorrpounds of Fornula | that act as PPAR recept or agoni sts, conpounds of

or AgMigisering o the patient a tropepeuticalivelistive ameyphPkt ©MPosAS S o 2For mul a |

t haphAfmhcedficdlf AR epabRCERRFecRJONI StS, conpounds of Formula | that act as
PPAR-y receptor agonists, conpounds of Formula | that act as both PPAR-a
and PPARAfOhewRRasimeny asfiosting to thegryratinn s dorCtRdiorisrtng in flamumatone diseasss sk h
PPAR: fhethSlofRARISR, ERORRIBEnRACO T Snary eeémew?.qs’ny&fma OPEHFEHl@brEnth@)t o@Ct as
both PPAR-y and PPAR-S receptor agoni sts nf'poun s of Fornula I that act
as Byhm2 Frmwswgraéwpﬁrewnatmt@agmpcttasthqmupmlse offeqtive epLwH okrpomPatng of
160MFBHAAL 1 B a Pkl AibailyiBlepBble B YRRkl PPAR @ receptor antagonists and
PPAR-S receptor agoni sts, npoun Formul a | and act as ‘bot h® PPAR-y ]
r ecept or Aanihgoasnes f tf&ndvepﬂwasao prexidpr opvel abponresuscal eosmpgtionashigfis For nul a | :
thateff@&ﬂeﬁﬁ allﬂpngfhtsal?pfgr @tlifﬁ&(ﬁﬂ Qrbeﬁ’é}ﬁ% SdSbigitbak daﬁgy  Yedafe GRA R des @ﬂﬁl@ﬁ@m sts,

ry' T STrr+r . 1c% WO 00/ 6488 28 Novenber 2003
pc'r/of_‘gw pnog_@g@ts which may be ut:hzed in accordance with the invention.

In another aspect, the present invention provides a method for treating a disease state in a patient,
15 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 an
additional hypoglycemic agent. -
In another aspect, the present invention provides a method for treating a disease state in a patient,
20 wherein the disease is associated with a physiological detrimental level of insulin, glu'cose, free fatty acids
(FFA), or triglycerides, in the blood, comprising administering to the patient a therapeutically effective
amount of a compound of Formula I, and also administering a therapeutically effective 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
metformin.
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,

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

L3
h

inhibitors. such as acarbose and miglatol: and B;: adrenoreceptor agonists such as CL-316, 245.
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conpounds of Formula I that act as both PPAR-a r-eceptor a~goni sts and
PPAR-S receptor antagoni sts, conpounds of Formula | phalovaaberd@olot h
PPAR—y‘L(?%&/ﬁtor agoni sts and PPAR-S receptor antagonists, 5 con&gunds of
For mul & 4#8act as PPAR receptor antagonists, conpouP@&USYIER Rl a |
that act as PPAR-a receptor antagoni sts, conpounds of Formula |I that act
as PPAR-S receptor antagonists, &bnpounds of Fornula | that act as PPAR-y
receptor antagoni sts, conpounds of Forrmula | that act as both PPAR-a and

PPAR-y receptor antagonists, 10 conpounds of Fornmula |I that act as-both
PPAR- 2 anrUcPPARNSIWHE a5t 9P VAR BORTYY 8! SUYEing Bl G slerse: SR EpRaEIPALIR of hat

act admg ALK R AR dn PRMFB 0 dLFEBEREa AREABOR 2 & indiin eXRAMENRAL according
to the invention is directed to treati ng a patient suffering froma

phy §Mdi28ef Eal 2 eamiradier obhpspnediGmensicAYd e Her at 2EMBYY far ewabBIRTEscs e or nul a

I havmnemRRARhdyORREuliRiderliBE aRE inkMinl ¥sist@@EPr | i ng admi nistering to the
pati ent a pharmaceuti cal lPI; effective anount of the 15 conpound, or a
phar mac e Jihprefire.phaiprepwon pse pwyides ¢ methed pf rpgasdigietsg melitusof &ot darasragaabl e

of g&h&%@oa_dn(mg&ha& & och fahHdeFodiMa BaTRL spm&ggdd_uwnil}‘h%&w&.afciag&st 0

produce l'ipid accunulating cells, regulation of insulin'Sensitivity and
bl oeeleqjtdfeers thel groed epnsigirisct sulfenyiuneas] bigernjdineh yiperglidiecsiangy. By pEElomsertPhi sm

(re% ét‘it?%-éi My gmh%ﬁé’i}g’%f? lﬂﬁnormal pancreatic beta cell function,
g M g?l nS TUm For"

i nsufin sec unor s and aut oi mmune hypogl ycem a due to
aut oant i bideiieention almsprbvides ametbahbfi thradngediabetes teditisre oipe B ineg&potor, or 20

aut oanti.bodi es. t hat are sti tory to.pancreati I . age
i 1 REPRTEt FaR e A Pl oL pRlYe t S RRPR TRl SRt B Bropp SREAR 20
i nf lofineerdheramite shomprepantide, colangede sillsytaridpaiybhads, alypiaide golglyckzgene
expression, .adi pocyte differentiation. reduction.in ic 13-cell
oo+ notlier v eCBET b wiviars 4 EeoR b flpk SN SN hrte IPRAGHERE [ oCCP
gr owbhprisihg edrinisaning ulcaipamd df ¥pendn Hacigerigwniding soged tfernothe gropy cdsietingon,
stergi d? enesig edox potential and oxidative stress in cells, nitric

oxi d "?Jﬂfr?\'ﬁfg P 25 production, increased gamma gl utanyl

t r anspeptTiddsesnticAkRb poeidepd asthad bF iredtiyig efabaessnel M of aypd ILBla pawdnol est er ol

| evel s and the. like. Another H:‘bodi nt, accor di tg.t.he inyentiop is
di 1 GOBETS 25 B J5PmPPa T AR AT nsalglverplhemhiapep syttt By,
phardrageishbiedigd acambiaetiniglaemount of a conpound of Fornmula I, or a
pharmaceuti cally accept %gl e sahl t %her eof , -\Qherfgi&n éhe eq&)seaa%e |{ S
associ at etPSIPtHHE" glo SIIGYR Erirod st FFHIEBREEPH BYY T ¥V b8 2 B85 nsul in,
gl UCsfrising @8mirAdttihgaidotipo(id#)Fordiila t ahdibRsdlidRsdionnfoe mbmatplaresdlitaceor di ng
to the i nventdl_ on bﬁ directed to gé eatin pgt L ent %ﬂs?f feer I nC%F?E oma ..
physi ol ogf't MdigredPans 2 sueRRind oEFeR A rg‘ﬁ&éeia PETEH AP SETYTRERE A" T'eVel s
of t r brfeloy aRIré SRIBtidnAl RypBglptedfld agdmys. CREHBiniISH thedap@intiadds Aém pdstratiiatof a single
har i cal l f I n f th n f ..
pha p a(lzrg:lajc}eu'gcgi dgsage I‘o?rgfxlat\l[oen \%gm‘g# cctmta?ms aE coemp%gxqg) cﬂ'l%ogrr’mlao lrang onf:(;jl 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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pharmaceutically acceptable salt thereof. CITRCITTTTTIT CTTFFT CRTTT.F. 791
28 Novenber 2003 WO 00/ 64888 PCTI USOQ' 11833 19 An enbogliNggsmbaicposdi ng to
the invention is the use of conpounds of Fornmula | and their pharnaceuti cal
conposi tY8RY6488 ant i - di abetic, anti-lipidenmic, anti-hyperREHESIPA1EE3
anti-arteriosclerotic agents, or,in the treatnent of obesity. Another
enbodi nent according to the invention is directed to a nmethod of treating
hyperglycema in a patient, by admnistering to the patient a

phar mceufh@@;nhﬁémﬁfb o ELR 1%9"&%% fe Qe hONREm Rl HetBbUic AR fic xjirﬁr\éetl/lﬁclprfnafl
conpound of Formula |, or a pharmaceutically acceptable salt”thereof

_Pr ef erdgpizgated #peshovr i formulpiibelogt grdelpt whieh tisatfé'ebsvtﬁt'mﬁ@m’a% thf gaine withs

i nventienl e§claTé{ﬁE‘?ais$ds%§\br?$e¢o?v Anot her enbodi nent according to the
invention is directed to a nmethod of reducing triglyceride levels in a

patient, conprising administering to the patient a therapeutically

effective aps (to ovver de | eyels) of ®, conpound of Fornmul a
I, or ap * Iy acce t hgreof . Anpt her enbodi nent
accordlngtot e|nvt|on i et hod treatin

hyperi nsuli ni ( BTh& patient a
therapeutixgally e fec fve anmoprit gonmpaqund of Fprmula 1, or a

phar maceut i Ca ' table sa rereof . t her emoé)di ment according to
the invention is directed to a nethod of treating insulin resistance in a

patient. conprising adgjﬁni{_ﬁ_e_ung to the patient a therapeytically
effective anount of a conpound of—Formul a T, of avphar naceutical |y
accept abl e sg: her eof . . Anot her ITEOdI nt acc r‘ﬂﬁl to the invention is
dfrected to ?J%%t hod of Lfri'keétl ng ca Nascul ar?‘ such €B

at herosclerosis in a patient, conprising adm nisteri ng to the patient a
therapeutically effecti veAarrbunt of a conpound of Fornmula 1, or a
pharmaceutically acceptable salt thereof. Another enbodi ccordi ng to

the invention is directed to treating of hyperlipidernialinasa |patient,

conpri sing adm nisteri to the p therapeu all yNef fec unt
of a corrp%hﬁrapgfd as}ES?tr?Eﬁﬁc‘f’?p%‘Pds Oe%tpplﬂ 'h"h@’eﬁf‘f%m Y gg%rglf)'t abl e sE gﬁf%aer?eof.
Anot ffiem qitdid iredizotabpRngi, n@zct:mxdalaﬁ\ I, uieaablirgn bieszodmazelyl, @dinbgaltny b asphtiy Lof

A L R e A o Y R s

phar maceutical |y accept ap alt thereof. Another enbodi nent according to
the invention is directd treati ng eating disorders in a patient,

rrprj inisterjn) f he |en thera tlcall effective anount
3{3 ?fp]gi? Efrpo‘ls a“?i':g?‘l‘r‘ﬁl a dgire Sra lﬁéF @ﬁf f‘?,“a ré[’c’d’é% bl e salt thereof.

Tr eat ment of eating disorders includes the
i i isa6-

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

.H at positions
is a naphthy!

Another aspect of the compounds of Formula II 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.

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

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

A further preferred aspect of the compound of Formula Il is described by Formula V below:
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regul ation of appetite andor food intake in pati-ents suffering from
under-eating disorders such as anorexia nervosa as W8 Nogsmbatreaoogat i ng
di sorders such as obesity and anorexia bulima. Another enbodi nent
accor di B ©648e i nvention is directed to treating a di sBGERSeYLSE
associated wth |ow levels of HDL conprising adm nistering to.the patient
a therapeutically effective amouiit of a conpound of Forrmula I. or a
pharmaceutically acceptable salt thereof. D seases associated with | ow
| evel s of HDL include atheroscleratic diseases. SIJBSTITTTTr. SHFFT ( RTULE
26) WD 00/ 64 'CT/u$00/118§$ Anot her enbodi nent
accordi ng {reating polycystic ovary
syndr one 5 DRt peutically
effective a , a'|,¢or ¢ pharnaceutically

: ,Ng to the invention is
directed to treating climacteric conprrsing 5 adninisteringono the patient
a therapeutically effective anount of a conmpound of Formula 1, or a
pharmaceutical ly acceptable salt thereof. Another enbodi ment according to
the ,,Bxeat dk 20 di £ afl i@&ta‘é@ef?ned LioSatdng=ii ¥, LATRBINARY af HRATAS St lueAS.
r heumat ol rthritis, chronic obstructive pul nonary di sease (enphysema or
chronic bronchitis), or asthma conprising adm nistering to the patient a

t herapeutically effective amount of a compound of 10 Fornul.a or a
pharmaceutical Iy acceptable salt thereof. Another aspect i nvention
is to provide a novel pharmaceutical conposition which is gctive, in

and of i tiveitler a.i;mm off thisiizeention is anccml;tmlnéqu&@lnv@@tm Wheren tHer dpy because
it includes uralit of . active i.n i ent I in
accOPaED WrEnen et rbh bri S dgHE el ko sl bR o
provides a nethod for treating a diseg state in a patient, 15 wherein
the disease is associated with a phy 1 ol,@g) cal detrinmental |evel of
insulin, glucose, free fatty acids FA) ,/ or tr W rides féed"tihe bl ood,
cor’rﬁﬁlbﬂﬁ@caﬂﬁﬁ‘ﬁ%f@ﬁﬂ ﬁ@f“teéﬁr?%%a%qdent a tfek?%ié%l &y 51159“%4? Y10 anount
! 1! kad
o f ¢ ZJE?BHBW'I&%SI [.\teﬁﬁn gfﬁhgldéPt{I Ong?ﬂhlﬁﬂnﬁ &Ex%ta &go;ﬂlotngﬁ'y aRRU& P

I've “anmoun ypogl ycem agent I'n” anot her aspect,
t he gpylasericytlanmdnt i on provides a nmethod for treating a d| sease state in a

patient, 20 wherein_the disease is asso ed with a s ol.o |
det ri ment&nothenaspecs pf fhisigheniionds 3 gyapound; %faﬁ? H’tvtef}n%‘?:l ’t‘?:FA)oq 0?

E LI (0TI rllsﬂ g&p{% ke fRd] b&RITRAA W adninistering to the patient a
erapeu ective anount of a conpound of Fornula 1, and also
admi ni st eAnmgeralspéneDﬁﬂmeuaiomys e érepoundeofahe imengpn gherein2 =0, 1, 0
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
Rys Ris
oo oo
Ris Rie - Rys and Ry¢ are hydrogen; gis 1,2, 3 or4; 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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bi guani di ne conpound. In another aspect. the present invention provides a
nmethod for treating a disease state in a patient, 2528Nevenbert2003di sease
I s asso@icAjoRekswi th a physiol ogi cal detrinmental |evel of insWidigqis84 ucose.
free fatty acids (FFA), or triglycerides, in the blood, conprising
adm nistering to the patient a thejapeutically effective anount of a
conpound of Fornula |, and also admnistering a therapeutically effective
anount of metform n_ The invention also provides kits or single packages
conbi ni nghrover aspeonsfahadhvartionnghedh@otsd o Btheusedntibn i whdréigat+d Ngheh g
di sease, A kit provide (alone or in conbination with a pharmaceutically
accéﬁﬂfabi‘em@mgﬁ% tggeties pyihetps ?arE‘?‘b‘B‘i’fﬁ%)ilijd'ng‘"hl‘—‘gir“FﬁiT radicals ars higked{ommayi t i onal
hypoB} ycaem ¢ agent (alone or in conmbination with diluent or carrier).
y known hypogl ycem ¢ agents in the art, for exanple, insulin;
i y; I , such as netform n and buform n; sulfonylureas. such as
acet'ohexamgde, chloropr m de,. tolazan de, . 35 tol but am de, gl yburide.
gl ypi zi de ggd”rgoiu 'C "’7;1I{zg![])1 g’:po%teﬁt Ak F‘Hé‘%} g%r&c_)r s(gcﬁngéa@r ogl i tazone;
a- gl ycosigager aspebi &f thiyigveditiisasodGauRQ SE i idveanitigh alvBdreinand6;Bhen at
adr enorecept or .agoni sts such as CL-316, 243. STTRSTTTTTTI' SAF FT (RULE 26’
28 Nepseans erir 9lotmnahd: orslilsgrigntogetieT il dry cerbongtomsdhngueh whifk hesg radicalsdrear e, |
nown to be capable of stinmulating insulin release; but are not capabl e of
acting on insuN_n regsistance. and conpounds of Forrmula | are able to act on
insulin resis6 nceNit is envisaged that a conbination of these
-‘medi.c ts coukd beyused ag a renedy for,conditions associated wth both
def i‘@?@@?"?n insulin sgé‘&'fpé%ﬁdﬁLéﬂ‘ég%/%gm!}%ﬂ}‘éfi_s “ance. Therefore, the
I nvent i onARdisR aBpeRY bEl@ss AveRidPHE ortgoal iofehdlina@fioasyvtigedih at=Us 2@k 3t Rpe ||
in a patient conprising adm nistering a conpound of Formula | and one or
nor eandddiars bysapgamy polg-Poemdd sgent s sel ected fromthe group consisting of
sul fonyl u i 6l -t hiazol i di IO e: - rec
2goni ot s, MGt R BUBEREY AEnbd LA PRSP AN EIRE SRR S Boo e
10 Meind @ 288 hidregdn; poisdOahgides=mel | i tus of type Il in a patient conprising
adm ni stering a conmpound, of Formula-1 and a -sul fonyl urea selected fromthe
group condnathsrgpech pt fieinyRBSaR SRecomRpUSA St ARy BrRHON YRGB R~ e A 1S
t ol but ankdeq gl gburi de, gl ypizide and glyclazide. The-invention .also
pr ovi desfhél“ gﬁth & of treati ng di abetes nellitus of type Il in a patient

g

conpri si m,pj stering a conpound of Formula | and a biguani dine sel ected
fromtihe group\TstQstl ng of netformn and buformn.

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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The invention also provides a nethod of treating diabetes nellitus of type
11 in a patient conprising adm nistering a conpound od Nb@SmBdra2obzand an
a-gl ycosi dase inhibitor selected fromthe group consisting acarbose and
m gl at WO 0074888 nventi on al so provides a nethod of treat i/ dRaHtBes
mellitus of type Il in a patient conprising admnistering a conmpound of
Formula | and an thiazolidinediong> for exanple, troglitazone. As

i ndi cated above, a conpound of Fornula | nay be adm ni stered alone or in
conmbi nation with one or nore additional ogl ycenm c agents. Corrbl natl on
t her apy Amothedespegtion issinyentiasns 6fCORPUR pgthbpwlﬁﬁwg?m% 485%d

for g“l'e:%E I %npamlf(\:'l% n%?ﬁt :%Idrgls ?akgﬁ) HRQ:‘HQRI thg%ugaﬂ :ﬁorhs ﬁn\ﬁlncﬂ e R)rradr@fs%re

addf't ronal h f em ¢ ag 'I mnistration of the conpound
of Formula I E&nd eac@\_fddltl onal hypogl ycem ¢ agents in its ovvn separate
phar maceut i cal \dosa ormul ati on. For exanple, a conpound of Formula 1
and hypogl ycen¥c aggnt can be adm nistered to the pati ent together in a

singl e oral dbSage nposition such _as, a able ul e, ach agent
admhnk@itfemeel |n separ at eerepad Tdcla gad ﬁdﬁﬁlﬂ ELE Ry gon WangéS as‘EﬁS%?PBSe dosage

for rruI used, x; dr8 ound of Formula 1 and one or nore additional
hypcg&f )Pcem o % é’nat mnistered at essentially the sane tine. i.e.,

concurr emrldmerqspaﬁ of &ﬂ@tr@t‘:ﬁdlo’n isdt aggerund dfithveinyeritios whemcjeﬂt a3 g4 For
exanpl e, the corrpound of Formula I k%be admi |st in fnbntﬁn W th
one Bois -Ror B 1s a¢ Wéalfllﬂqd@W ﬁgd&a&mh ﬁge‘h?&?él@i eca,ﬂé’ﬁgﬁ T CHLAT

bi 9%%%%%2}8@3 @éte‘f’f’a&élgf "EBTR Oc{? {FJ@(O) Sédel@zn)@ tg,rdﬁ?g%n %H!bb:eaélkyl

aceto oro ro aza de. 't ol but'am gl yburid
gl ypi zi thhe@spedt&fltlﬁie,m\tehuarzm a compairdneshs e tntns whemgn pFaOzdrreL )

e ey BB e )Gt SPamiSaLTPnS Rond B Sy RS SO SOFZRS i a 1 15
P ORIl M AL EREh M ERR g B 1S, D DS e ooy cagss,
PCTf usommaa dFpectaditpisimdmtion iForompeund efohe divanian Weagn ctids dar Gt i ¢ or
bl HR S A G P BB S AT A ni AT Ra N P RSP T
res pi@%rdltogeﬁaﬂbu%f&ﬁ{ylal so is shown below. E-ZJ 5
Anotﬁer aspect of this invention is a compound of the invention whereinc=0,1o0r2;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,
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Ring | Linker I Ring Il Linker Il A preferred aspect of the conpounds of
Formula 11, is a conpound wherein is selected from qpg Reldhydr2003
benzot hi ophenyl, benzoi m dazol}.1, quinazolinyl, benzothiazolyl,
" qui-noxaM9a/64888apht 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, igCattached to "-~ preferably at the

2-position of the ring noiety. Another aspect of the conpounds of Fornula
Il is a conpound wherein is a 6 nenber

| s d aryl or heterparyl grou nd
i niberzathaRiemi Rae Iy o3eolds iR Todagolyt sogzo amidigo Rt okl at
POSi i : a LRey g I 4p 4 QuRd
e 820N EEBEy EBARH polighdlfy CRPRPHDE By Moc IR TRAY L Or AapuEBTRRE 4 1o
at pelsdreinahs sdbstituent Bra inlsystem abetituedthe deforedtheecimapbrelpyéferableey. A furt her
preferred aspect .of the conmpound of Forrula Il. is, described Formul a V
Dl SHDS TR EeA Ao e TS S KPRy NSt BERS otk Bseath e o
R - vl & chBro, BI@ARY £RyRxgs defined above.
§S+ tgggﬁggéi%éggﬁ@énagw&wgl‘r?cre&g:gﬁ\ 1?5?%#\ Strjobstitgents? A{?i’ot her aspect of
t hi striflweesthetanl and teflaometindoof. t he i nvention wherein is optionally
substituted aryl,_ optional Ify sybsti.tuted azahe‘ge %%r.%/l .0l ti.onal ly
substit ut éd“P{?sPé%fegFélF‘%Fb? JRPAREPN 58 FRRYn P@i SPEFEED TR and ~~ i s
opti ona substituted phenyl or optionally substituted naphthyl,
opti naIII substituted heteroaryl, or optionally substituted fused
aryl et”er(_:ycl enyl . Another aspect of this invention is a conpoun gf t he
i nventyoffl hensabstiteted quingkin2:y1Rp-substitntebqyiso!lHydhybJatubsituted Gupellydal bond;
and p = 0. ot her. ct, of this jAventd on i b bBeii fivent i on
aner Ersfoioeg BufRlig RSy Sbgtille e s} SRt iRk DR L, ST Y

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
of 2,5 disubstituted-oxazol<4-yl; 4-substituted oxazol-2-yl or 4 5-disubstituted-oxazoi-2-yl; 2-

15  substituted thiazol-4-y1 or 2,5-disubstituted thiazol-4-yl; 4-substituted thiazol-2-yl or 4,5-
disubstituted-thiazol-2-yl; 5-substituted-{1,2,4]oxadiazol-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-
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Anot her nore preferred aspect of this invention.is a conpound of the

invention wherein R and R2 are both hydrogen, a = 138 Rolembdt2088d b = 0.
Anot her nore preferred aspect of this invention is a conpound of the
i nvent WA ONp88&in R and R2 are both hydrogen, a = 2, ACEUS®IIEHEI b = 0.

Anot her nore preferred aspect of this invention is a conpound of the
invention wherein a = 0. Ais -B7 or -NR13-; R13 is hydrogen or alkyl; R3
and R1 are both independently hydrogen; and b = 1 Anot her aspect of this
|nvent|on |s a conpound of the invention, wherei ; Ais_R15 R15 -0 O-
- st eanpoturgn-2-yR 6'S%H[“F@dfbenéﬁfé“ﬁyd}|d§e’ﬂ6 dg“b%"&‘“d‘i’e“@fBFa"le'Ybr-?d b =0 Rls
or £y e 0 f tion
e R B e B e S

hy dﬁ@geﬁten&ihﬁmhtueﬁr asRRAInOd-Ddrein, AIDTRSTEETADIT I sabstitdEht Gd:ka'df&'d Eoffihe YoupO/ 64888
24 28 Nave 03, PCTIUSOO | 1833 Anqt her  aspect of IS inyention is a
con%ﬁﬁansgP P‘I*Fé‘y R HtEs TP dhigny, substitutgidRionkb CYCiPe] kﬁQIIO‘F’E i cal s

t ak

| ARt RSO b phalt, ARSOTSRYRES, LI RHARSPL AR ERESRAAHIERS 1 0.
and b=0. AAmhteharorapm&medeipetm&hlsnmhmmsasorapmmﬂmfmhdlrwbnmmewhmmrﬁ i on
wh = 6; t .5 1 t f dicals tak
L Ly
for mya, iR AGF 9 4PsubRituled q@%@[lﬂ-@eﬂ fsul?shlﬁ}ﬂzd ﬁnbﬁn-"%l 6-208sthated q&iﬂ@ﬁﬁ'@l gspect

of this inventionis a oun eln entlon wherein a =1, R1
andyRZ sabsgittygd qogetin-2Ayli ﬂlsuﬁstitutadil quxlnoxalm-’)Atht MStnam:demmmfalmm-xl 6ﬂvent i on

is a canpound of venti.on wherein R4 are “
ny RUGBRRE Ao g d bR iR a et BHb R SRRpBa Y 2
coMpQuRitld qhilS,JHiAVRPE bQNbWARES b iinRdfind-y P uhsubstituted isoquinolin-3-yl, 6-

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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R14°'0 R15 N %h 0 R16 ; h=1 or2; andb=0. . Anot her .aspect of this invention is

a conmpound of the invention whereinc =0; d =0; B @g\ﬂoﬁemge@oggem cal
bond,; OSOO%ZS]BQZSHNCO and R21 is phenyl. 15 Anot her aspect of

invention 1's"a conpound of the invention wherein c = 0; i —"ésm’éwi%
--C(ONR2g)-, Eis a chemcal.bogg; Zis a tetrazolyl group or -CO2R21,
R20 i s hydrogen, al kyl, al koxycar onyI. Anot her aspect of this invention
is a conpound of the invention wherein c = 0or 4, d =0 or 1; Band Eis
a-chem cal bond; Z is tetrazolyl. NH2CO or rC02R21; and R21 is hydrogen or
20 | ower al kyl. Anot her aspect of this inve t| on is a conmpound of the

i nvention wherein c Oor 1;, d=0 or 1; Bis -0- or a chemcal bond; E
is a chem cal bond; and is tetrazolyl . ' or - CO2R21; and R71 is
hydrogen or | ower al Aothr aspe t § invention is a conmpound of
t he i nvention wherei ) or a chemcal bond; Eis a
chem cal bond; R7 and % droge Zis tetrazolyl, NH2CO
or -CQ02R21; and R21 i s\hydroges | g SIJ 3STTTTTTF s -rnrT RVE
261 28 Novenber 2003 WO 00/ 648§8 25 P(fl'ﬁ 333 Anot her aspect of this
invention is a conpound of the i nvention®whdieinm ¢ = 2 or 4, then at |east
one pair of vicinal R5 radicals taken togetlger with the car bon atons to
which the R5 radicals are R6 linked formg R6.group; d = 0; Dand Eis a
chem cal bond; and Z is a tetrazolyl gRr RLO02R21; and R2n is

hydr ogen. Anot her aspect of this invention ijsda conmpound of the invention
wherein ¢ = 0; d =3 or 4, Bis -0-; Eis &chemcal bond; R7 and Rs are
hydrogen or alkyl, or at |east one of R7 is ]car boxyl or al koxycarbonyl; Z
is tetrazolyl, -C02R21 or (R 1)2NC(O-; and R21 is hydrogen or |ower alkyl.

Anot hgr aspect of this inventionis a corrpound of the invention wherein c =
0 dW erfm .

is independently aryl, fused arylcycloalkenyl, fused aryleycloalkyl, fused

arylheterocyclenyl, fused arylheterocyclyl, heteroaryl, fused heteroarylcycloalkenyl, fused

5 heteroarylcycloalkyl, fused heteroarylheterocyclenyl, or fused heteroarylheterocyclyl;
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,
eycloalkylalkyloxy or halo.

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

20  wherein
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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 | owneg Naldniber 2009t her
aspect of this invention is a conpound of the invention wherein c = 4;
=0 B vemd0/e388 e a chenical bond; R7 and R$ are hydrogenPET/USPKBI3 Z i s
tetrazolyl or -C02R21; and R21 is hydrogen or |ower alkyl. Ano't her aspect
of this invention is a conpound of%t he invention whereinc =0, 1 or 2; d =
1, 2 or 3; _B-is ~S or NR19, E are a chemical bond; R . RS, R7 and R8 are
hydrogén; Z is tetrazolyl “or -02R21; and R71 is hydrogen or |ower alkyl.
Another gspect of this invention is a conpound of the invention wherein R6
and{R8-arfle - (CH2)g-X; g is 0, 1 or 2; and X is independently hydrogen,

Ky L_Or;¢ {@¥hndahdy hryl ANSENGYIcgeREKenAl filsBl %r}lid%%l g@rfuéeﬂ a conpound of
the invention wherei'n at | east one pair” of gem nal and R6 radicals
t ak arylbaserotydenyli fised drgthetarbeyelyt kmttmhw@dﬁsﬁmtvhawhdgbaﬂfa@ﬁlc@ﬁ@ are |inked

f 5- al k h hi
comPBERTIF T in DR Fa B SRSt BRA e Ut gl R and Re

radi,cal.s taken together with the car bon atomthrough whi ch these radicals
are Ilnked forma 5-nmenbered cycl oal kyl group. Another aspect of this
invention is 5corrpound of the invention wherein Zis -CQ2H, -CN or a

tetrazol__x_ A preferred aspect of this invention is a conpound of the
i nventi on Wh @IQl " is an optionally substituted quinolinyl,
qui noxal i nyl ,g gui nazol inyl, isoquinolinyl, N-alkyl-quinolin- 4-onyI ,

qui faXol i n- 4- onyI benzoxazolyl benzi m dazol yl , benzot hi azol yl,
ben&gigrymm&g 28 November 2003 WD 00/ 64888 26 PCT/ US00/ 11833
benzot hi ophenyl . indolinyl oxazolvl, thiazolyl, oxadi-azolyl isoxazolyl,
|n|d§th¢LsRp%hazoﬁRyémtibﬁkgam@zolyI triazolyl, pyridyl pyrinidinyl,
pyrq%lg pyridazinyl, phenyl, or napthalenyl group, wherein the

sub dﬁdt is aring systen1subst|tuent as defined herein, nore preferably
a subgtituent selected fromthe group consisting of phenyl

subst it ut ed- phenyl, thienyl, substituted 5 thienyl, cycloalkyl, | ower

al kyd = 0branched aIkyI quoro chloro, al koxy, aralkyloxy, trifluoronethyl
and r|f A nore preferred aspect of this invention is a
conp éggﬁégﬁé@%IF%n wherein i s unsubstituted quinolin-2-yl,

3- suzsguumggd qui nolin-2-yl, 4-substituted quinolin-2-yl,

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,
cycloalkylalkoxy orhalo. | s : e

R Atole e
Another aspect of this invention is a compound of formula [ as described by formula (1a)

wherein

is independently ary!, fused arylcycloalkenyl, fused arylcycloalkyl, fused

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

a=1;
Ris
Alis Ris .

g=2,3,40r5;
Ri, Rz, R3, Ry Rys and Ry¢ are hydrogen;
b=0orl;
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6-substituted quinolin-2-yl or 7 substituted qui.nolin-2-yl; an
unsubstituted quinozalin-2-yl, 3- 10 substituted qui nggpjog,é}ngemjgog,
6-substituted quinozalin-2-yl or 3,6-disubstituted quinozalin-2 Y
unsubst (YQPUEHSER1i nazol i n-2-yl, 4-substituted qui nazol i n- PGFUSeP/11833
6- substi tuted quinazolin-2-y|; unsubstituted isoquinolin-3-yl,
6- substituted isoquinolin-3-yl or 3. substituted isoquinolin-3-y|;
3-substi t ut ed- qui nazol i n- 4;on-2-yl; N- substituted quinolin-4-on-2-yl;
2- subsbltuted oxazol -4-yl or 5 di substi tut ed- oxazol 4-yl; 4-substituted
oxazol -2- yl or 4,5- dlsubstltuted oxazol -2-yl; 2 15 substituted thiazol-4-yl
or ZdE{HISUbStItuted t hi azol -4-yl; 4-substituted thiazol-2-yl or 4,5-
di substi t ut ed-t hi azol - 2- yl; 5-substituted-[ 1, 2, 4] oxadi azol - 3-yl ;
3- suB@ﬂﬁEUUedﬁpmnzphpomkadiazol-5- yl; 5-substituted-imndazol-2-yl or

Lsg%zﬁ%juted-inidazol-2-y|; 2-substituted-imdazol -5-yl or

t'ft ut ed-i m dazol -5-yl; 3-substituted-isoxazol-5-yl;

| :s A =] Z QI substituted-[1, 2, 4] t hi adi azol - 3-yl;
§ stj%sis.?’ HI%B?Z% Ioﬁ' dlkggol 5-yl; 2-substituted-[I,3,4]- 20

t hi adi aAﬂbth@r é@pect%ﬁh‘l@Sﬁ‘lretn’t{bﬂqls 3 Eorﬁpcﬂind@ﬁ gshradol as5fe§t|nbedl by formula (Ia)

-substituted-pyrazol -3-yl; 3-substituted- pyrazol-5-yl;

3- quYb@fﬁthted [1,2,4]- triazol -5- yl; I-substituted-[1I,2,4]-triazol-3-yl;

3-sub ut ed pyrldln 2-yl, 5- substltuted pyri di n- 2- yI 6- substi tuted
pyri di n- 23yl or 3.5- di substi t ut ed pyridin-2- yl; 3- substi t ut ed

pyrazlﬁ” 27yl , 5-substituted pyrazin-2-yl, 6-substituted pyrazin-2-yl or 3.5
di sub utiethd pryendazntiy é’ﬁyy Ifused-sylbgtlodlatngt] fp;adiamild,,icmaﬂcyy | fusad

6- sub d- d b - vl
4. o- B LSRPRAH A et enp b Moot st Babapiongaikentty f3ed
DS hd bk RrlcRARIRA! Fu@e@ é’tl:roa @r%ua q)r'?@é%&'ﬂ@tle{%ﬁrﬁhéférocﬁ:1ﬁ‘1b5t' tuted

napt hal en-"2-yl or 7 It t na’pt a en- 2-yl -substituted phenyl .
4- substli;t ut ed phenyl or 2,4 di substituted phenyl unsubsti t ut ed

- benzot hi azol - yI or 5-substituted-benzothiazol-2-yl; unsubstituted
benzoxazol - 2y{®or 5-substituted-benzoxazol -2yl; unsubstituted

-benzi m —or 5-substituted 30 benzi m dazol -2-yl; unsubstituted

-t hi ophen- 2yl . 8 substituted -thiophen-2yl, 6-substituted - thiophen-2yi or
3, 6-dijgubsti t ied-t hi ophen-2yl; unsubstituted -benzofuran-2-y,
3-substituted 28 Novenber 2003 WD 00/ 64888 PCT/ USOQ 11833 27
benzéﬁ#a’n 4ord,  6- substi t ut ed- benzofuran- 2-yl or
d- bepzof ur a | ; 3- substituted-benzofuran-6-yl or

g’suﬁi%f%?gﬁa%‘?g‘iﬂruwﬁm%ex : V\/ner ein the substituent is a ring
sslstemaﬁdtmtalr& uﬁa@er@anﬂiﬁﬁymgemer ein, nore preferably a substituent
selected fromthe group consisting of phenyl , substituted-phenyl, thienyl,
subs®it %eeds t hienyl, cycloal kyl, |ower alkyl, branched al kyl, fluoro,
chl orq g.al koxy, ar aI kyl oxy, tri fl uor onet hyl and trifluoronethyl oxy. Another
nmor e pr ef erred aspect of this invention is a conpound of the invention
wherdi=nla =0, Ais -0- or -NR13-; R13 is hydrogen or alkyl; R3 and R4 are

both |nng%gggcah%c£%%&ggen b

" 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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= 1, and Arl is 3-substituted quinolin-2-yl, 4-substituted quinolin-2-yl,
6- substituted quinolin-2- yl, 7 substituted quinolin-28 Woverdbsragii t ut ed
qui noxal i n- 2- 3-substituted quinoxalin-2-yl, 6- substituted

qui noxafCr 9234%3 3, 6-di substituted quinoxalin-2-yi, unsubSt/UBIYEE3

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

gui nazolin-2-yl, unsubstituted isbquinolin-3-yl, 6- substituted
|squ|noI|n 3- yI 7-substituted isoquinolin-3- yI 4-substituted
oxazol-2-yl, 4,5- disubstituted-oxazol-2-yl, 4- substituted-thiazoI-Z-yI,

4, 5-/0 Rsti tut ed-t hi azol - 2-yi, 5-substi t ut ed -imdazol - 2-yl .
3,5 st i tut ed-i m dazol -2-vl, |-substituted-pyrazol-3-yl, 3-substituted-
pyr azQ knd A it [ |d|n2yl

-¥nde erﬁé}ﬂ E/a?ll f%ged@f{(l%?dl%l suL fuéd%ﬂﬁ%‘c‘ldaﬁygﬁlug%d

6- substituted pyrid stituted pyri
3- sabdhétenorpatemyiy ﬁ.zedlatzrlhetero@eb'ubmtarmanyleﬂjsed/haznoarykwlo,all&nyls lfllBﬂi tuted

y“%ﬁiegqa%ylfyg}palkgl %,Ié%ggxle qﬁﬂ&etw; %arér rpr% Sif(fi het%rosau ém&%&%ﬁ?l

6- syhsii tuted-pyridazin-3-yl, 4,6-disubstituted-pyridazin-3-yl,
unsubst’ t ut ed-benzot hi azol - 2- yI, 5-substi t ut ed- benzot hi azol - 2-yl,
unsubsti t ut ed®senzoxazol -2-yl, 5-substituted-benzoxazol -2-yl,

unsubst|t3$ enzi m dazol - 2- yI 5-substi t ut ed- benzi m dazol - 2-yl ,

3-subst it uted{enzofi uan-6-yl or 3, 7-disubstituted-benzofuran-6-yl. Another
aspect of thi |nvent|on is a conpound of formula |I as described by formula
(Ia) Kel ow. PT4)C Wr, *rrTovT FTY ,Tirr r, '1CQ 28 Novenber 2003 WO
00/§ﬁ8§8~2§0f§ wherei n PCr1US00/ 11833 is i ndependently aryl, fused
arylcyc]oalkenyl fused aryl cycl oal kyl, fused arylheterocyclenyl fused

ar ylRaeRerRw Wal Kiis anﬁ&xeman@dppndended\heger oaryl cycl oal kenyl , fused 5

het oar% % bg % fused heteroaryl heterocycl enyl, or fused
het §EE &Y' B0 ’ilyl a=1, b O0; RlL and R2 are hydrogen Ais -0-; 10

R5, (REQJRi; R8 are hydrogen; c = 0; d=0;
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.
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B and E are a chem cal bond; Z is R2102C, R210G, cycl o-imde, -CN, :
‘R210, SHNCO-, R2E028HN— (R21)2NCO R210- 2, 4- 15 t hi 28 dloivembedioosy! , or

tetrazo| ¥Ii and R' are ring system substituents as def| ne @e&s&n nor e
prefera 0/64388 ; o hydrogen, [ower alkyl, halo, alkoxy,

aral kyl oxy; and R' is |ower alkyl,_ hydrogen, aralkyloxy, aI koxy,
cycl oal kyl al kyl oxy or hal 0. Anot hér aspect of this invention is a conpound
of formula | as descri bed by formula (1a) 20 wherein STTR CTTTTTTr CT=TT

- fPTTT F 9 ' 648 3 i
i ndependegﬁ}lﬁoreé’ Frre 0%?% (l:“y\c 89{‘ ?mp Lmd(%lfgig cy(%? %esf"?@ﬁd,byf used

aryl Iﬁ@hﬁﬂ[;ogyp,l,}@wh fused aryl heterocyclyl het eroaryl, fused
het er oaryl cycl oal kenyl, fused heteroaryl cycI oal kyl , fused _
het eﬂoa’r?lllmet erocycl enyl or fused heteroaryl het erocyclyl; a= 1, RS

f-l-so A |s R15 g =2, 3,40rs; R, R, R3, R R15 and R16 are hydrogen;
b OOFAT B and E are a chem cal bond; Zis -CO2H, R and R' are
r5ngbs—.y@tem substituents as defined herein, nore preferably, R is
hydrogen | ower al kyl, halo, al koxy, aryloxy or aral kyloxy; and R' is
| oneRiaRi Ry anRisgyn e@ﬁ%ﬁﬂ@dxbydroew oal kyl al koxy or hal o. Another aspect of

this m(yentlon is a conpound of forrmula I as described by fornula (Ia)
wher &i n

d=1;
B and E are 2 chemical bond;
10 R'is hydrogen, halo or benzyloxy;
_ ‘ R" is lower alkyl, preferably methyl;
'Z is -CO-H.

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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i s independently aryl, fused arylcycl oal kenyl, fused arylcycl oal kyl, fused

arytheterocycl enyl, fused aryl heterocyclyl, heteroarybg NbUSRSLr 2003
het er oaryl cycl oal kenyl , fused heteroarylcycloalkyl fused

het er oX¥Q/#W88r ocycl enyl , or fused heteroaryl het er ocycl yPET/HSIOISR5 A s
-OR16 g = 2, 3,4 or 5 Rl R2, R3, R 4, R15 and R16 are hydrogen; b=0or1;
28 Novenber 2003 30 WO 00/ 64888 BGJT/ USOO’I 1833 C=0; dO; B and E are a
chem cal bond; Zis -C2H,. 5 R is hydrogen; and R' is | ower alkyl. Another
aspect of this inventionis a conmpound of forrmula | as described by formula
(1®=0herein is indepenflently aryl, fused arylcycloal kenyl, fused

ary. cg/(a oal kyl, fused aryl heterocycl enyl, fused aryl heterocyclyl,

het oaryl fused het er oaryl cycl oal kenyl, fused 10 heteroaryl cycl oal kyl,

f usgd thet eroaryl het erocycl enyl. or fused heteroaryl heterocyclyl; a= 1; ~15
Ais -0 1.

BandEarea C}ill‘nSlCES bond

R’ is halo;

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

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

formula (Ia) wherein: E

.‘K

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 -COzH.
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g=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 bgfofedpéimifzcal bond,
20 Zis -CO2H, R and R' are ring system substituents as defined herein,
more preVO45¢888 R s hydrogen, |ower alkyl, halo, al kobGr/UStOphgssy or
aral kyl oxy; and R" is |lower alkyl, alkoxy, ar aI koxy, cycl oal kyl al koxy or
hal 0. Anot her aspect of this invent4on is a conpound of formula | as
described by formula (la) .25 wherein cvrracrrr+rrre crrrr"-r nrrr r. %%
28 Novenber 2003 WD 00/ 64888 PCTI USOO' 11833 31 is independently aryl, fused
aryl cycl oal kenyl . fused aryl cycl oal kyl, fused aryl heterocycl enyl, fused
aryl heterac r VT I S

het er oar cilglkg%efl-gg{% %i%%%ggtﬁle{@réggr%q%gtcg@ ydn?logn&ﬁuﬁgl%fdﬁgceg’gggy
hetefoolai;l(}ie)t\eh@ciytclyl a= 1, RI5 Ais -00 R16 g =2, 3, 4or 5 R, R

R3, R 5 and R16 are independently hydrogen: R7 and R8 are hydrogen b=0
or 1;

di; B and E are a chemcal bond; Z is -CO2H;

is aryl or heteroaryl;
35 a=l;
Alis-0-;
b=0;
c=0;
d=0;
10 B and E are a chemical bond;
R’ is hydrogen;
R" is lower alkyl;
Zis-CO.H.

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:
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R is hydrogen; and R' is |ower alkyl. Another aspect of this invention is
a compound of formul a | as described by forrmula (la) saRgy&hPer o3 0-2- b
0-1; Ais -0O- or -NR13-; Rl, R2, R3 and R4 are independeptfysividspgen; R13
i's hyd?"('%%q’l6 ¥920C . or al kyl; cO; d=0; B and E are a chemical bond; Z
is -CO2H, R and R' are ring system substituents as defined herein, nore
preferably, R is |lower alkyl, haf o, al koxy, aryloxy or aralkyl; and R' is
| ower al kyl or halo. CTTnGTTTTTT' 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
conp dyof formula | as described by fornmula (la) wherein: a=lor2; Ais

; 0; RL, R R7 and RS are independently hydrogen; <¢=0; d= 1; B and
E are—a-Chers ahalt;ondzsuﬂﬂed?qumel1dr534doroagmmerhbﬁr©d bfr?temmwww"hefem'thifs | ower
al k preferably met hyl ;

CO% f f th
invéﬁ&ef%ﬁi liggoup léé\#%%ﬁwad&&' qp&oﬁﬁl SBEI‘%“ED‘EW?%F ng?“af "?’g‘ﬁ% g (tlal) >
\merc?&lghexyl;

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--.N e

N p
= \ /)\/\/ 5
\NJ\O,O N/ \©/ N
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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 hydr2gp6verhiére00s

benzyl : wel S | Ower al kyl, preferably methyl; 25 Z js - . nor e
pref er ???Oglsﬁlésgt of this invention is a conpound of for nﬁ@%@gs escri bed
by fornula (la) wherein: a =-1 of,2; 30 Ais -0-; b=0; Rl, R2, R7, R8
are i ndependently hydrogen; orm)rfél'Trrrr VITIL'T /T7TTf 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 methyl; Z is -CO2H 28 Novenber 2003 PCT/USQOQ 11833 A
nmor esPmef erred aspect of this invention is a conpo#iyg formula | as

desc"r\j,ab\eg/b;(,olijul a (la) wherein: a= 1, agd R ydrogen Ais -0-;

b=0;
NN N,” ; = cl
N =N

|
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c =0, dO; Band E are a chem cal bond; R is hydrogen, aral koxy, or
hale; R' is lower alkyl, preferably nethyl; Z is -CO2BNodemBeEe2goief erred
aspect h&el NVention is a conpound of fornmula | as i

f or mul a@?ﬁ"rg?!‘%ﬁerei n. a= 1; Ais -0-; b0O; C =0 dO;dﬁ‘%ﬁyﬁg@féS%Ie a
chem cal bond; R is hydrogen; R‘7is | ower alkyl; Zis -CO2H. (~TTTf
[~TTTTTTT! ~TTT~C~T ! T)TTT D 1l .1’ 28 Novenber 2003 WD 00/ 64888 34

PCT/ USBan 1833 A nore preferred aspect of this invention is a conpound of

formula | as described L formula (la) wherein: is aryl.or heteroaryl; 5
) 0; 10 B and E are bond; R is
-
N

a= 1, Ais -0-;
hydr ogen; R' |

o] l ~
JI\/\/O
Q P
/\0 N
N
o e R
I N
2 »
cl N N~ -
k] 2
Hn

‘ ! N
o M v
R . . o N
N
N = “n
N N i
© .
-]
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Zis -CO2H. 15 A nore preferred aspect of this i.nvention is a conmpound of
formula | as described by fornula (la) wherein: is opNgRahber fpBstituted
azaheteroar | ; a=1; Ais-O; 20 b0; ¢=0; dO; B and E are a chemi cal

bond:; ?ﬁdr ogen; 25 R' is lower alkyl; Zis CO2H. PEIHSPELIBFEef erred
aspect of th| s invention is a conpound of forrmula |I as described by
formula (1a) wherein: WD 00/64888°85 28 Novenber 2003 PCT/ USOO) 11833 i s
optionally substituted quinolinyl, or a 5-nmenbered heteroaryl group wherein
the heteroaryl group is substitut ed by optionally substituted phenyl or
optionally substituted hexyl; a=1; Ais -0-; b=0; ¢ =0; d=0; B

and E are a che ; IS hydrogepv.JLB,\,t ower alkyl; Zis COZH
A prefgerred co @ d according to the invention i ei\rc. from the group
consjyr ofe

SL\\W/M

N"

o [0

® ®
0 =
Q e
N N
HN N :
WO Ni I
o} \N"N : .
k) H
o]
Neey 7 O/\/Y ~
Ui
N A\/\JO °
1 ~
N
ll;ll -~ o] =
L |
I
&) \0 N .
2 b
=
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NNNNVNNIT OCTMCTTTTTTF ¢ r1rT mlIl T 761 WO 00164888 36 N | 5 28
Novenber 2003 PCT/US00/11833 /NN iN N NN CTTR CGdNEidfhbs&oobs T: ' T
(17TTT Wwoltoks 00/ 64888 7 28 November 2003 PCT/USO0/ 11833, visob s~ N NV
vI N NI V VN I

39

““@m Sy O

¥
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'XO CCYTTIC ry ryT'ry CTTT' CT /nirr L 94\ 28 Novenber 2003 WD 00/ 64888 HO
PCT/ USOQ 11833 | '5 /NN Nr 0 7 CTTPCTTTTTTr G 9 rT $aWblembddioiO
00/64888 39 HN'N N, O | HO STTRSTTTTrrT CTTr' FT rTTT. T.. 761 28 Noverber
2003 PO 0GeMHE4 1833 WO 00/ 64888 40 HO S OH HO OH 28 Noveiharsed@fas
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PCT/ USOQ/ 11833 e WO 00/ 64888 41 N1 | 28 Novenber 2003 PCT/US00/ 11833 5 |
| oo HO v SUBSTI TUTE SHEET (RULE 26) 28 Novenber 2003 YOnBRR¥SH8B042 Jo HO

N N-N NyvO 00/4484CT/ USO0/ 11833 ) 7 5 ) 7 HO7 0 OH) PCT/US00/11833
41
: I o o l t
N///\/\/O [s] N/ \Q/ N
. PP
N-.N ’ ’

-
'}
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CTTIICTTTTTL CTIt'I'T fDTTT 1' 141 28 Novenber 2003 WO 00/ 64888 43 ci
PCT/ USOO'11 833 CH OHf HOO NH | CH3 0 OH 28 Novenbps N3G&3baN2008/ 64888 44

OH OH US00/ 11833 , CH3 H3C, N nTTT~nTt +T+T r. T~r+ rAT Fri TYT r
Aoalsk TR

‘T Q er 2003 WD 00/ 64888 PCTI USO0/ 11833 45

42
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OH H3C.N v WD 00/ 64888 46 28 Novenber 2003 PCT/US00/ 11833 SUBSTI TUTE
SHEET (RUTL, E 26) 28 Novenber 2003 WO 00/ 64888 47 OH 33 okt 4009 HO-\N O

O g/ ‘N HO OH PCTIUSOO 11833 | 28 Novenber 2003 WO 00/64888 48 HO O 1j O
0 WO 00/64388 : PCT/US00/11833

43
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AN'--"OHON- 1111, PCT/US00/11833 0 d OO-OH; O, 1 OH; and A

preferred conpound according to the invention is sel egsedvémbendoog gr oup
consi sting of TRCTTTTTTF cU r. T (RTTT.1 26) O X _ON HO HN-""~O N HO
o,/ ,W@go‘}(ﬁ 00/ 64888 49 HO OH , OH 28 Novenber 2003 POTYSO&HIEAL1833 ,

WD 00/ 64888 50 O OH ):-~O 44
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Y O ~, OH 28 Novenber 2003 PCT/US00/11833 CI T on Y-I ttTr T VIT177 -r
rr-YIT E ' 94% 28 Novenber 2003 WO 00/ 64888 51 PCT/ US@ONbiSABerGdo@H ; and O
HO 0 A‘Rreferred conmpound, selective for PPAR-, is chosen fromthe group
consi stYVRGYS o4 OH O WD 00/ 64888 52 OH > 0 OH > HO OPSBURMVEAR:r 2003

PCT/ USO0O/1 1833 5 A preferred conpgund, selective for PPARa, is chosen from
the group consisting:




SUBSTI TUTE SHEET (RULE 26) 28 Novenber 2003 WD.00/64888 PCT/ US00/ 11833 53
"1 Ovv ' 'OH; and off N A preferred conpound havi ng2&8R6RHbHaH M oBPARL
acti vit y,d cted fromthe group consisting: OH and A conmpound
havi ng %E%ﬁ%éﬁgﬁd PPAR6 activity is selected fromthe grgggﬁ%%ﬁgﬁg%ing: OH
;and This invention also enconpasggs 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
speci fic exanples and in.the follow ng referenggs @Ai ch are incorporated
her ei n mo,’ Robert_A., Jr et.Jal, J. MNeg Chem (1990).

, ynmond D\ et al, MNod. [

33(10), 1; Youssefye (1990),
33(4), -94; Youssef . nnﬁa\g; al , Inlern t i ohal Y pat ent

publ i ca o. WD 8705 10;|Ast|es, eter Chardes’et. al., Internationa
pat ent pj ation no. 13262, Jayossi et ‘ET% I n ational patent
appl i : the nanme of Aventi s PharneuticaIsOEL94§§E§ I nc, Attorney

Ref. No. JA353BA- WD, filed y Z8'" 2000; and Jayo et al, US
non- provi s N\ pgt ent application titled WD 00/ 64888 54 28 Novenber 2003
PCT/ USOO/ | 1833 eapcutic ugses of " Tri-Aryl Acid Derivatives" in the nanme

of ' J Q et al.. AttdPreyORef No. A3536A- USOsfiPEH on May 28111 2000,

i ncorp ’éd herein in their éntiretyi ‘Colpounds |usef ul ding to this

i nvent <N prepar i egﬂﬁﬂbsﬂ\?% is cQ o2 a chain

nmol ec Nit/is cd ient to synthesize |theg§e nol ecul"es by enpl oyi ng
cond i 5 reactionSsyat the A and B sites he nol ecul e. Conpounds

of Formdla | .can be prepa
met hodg, Wd,s mean

ed by tRe application dr adaptation of known
odg used heretofo \degcribed in
\_7/ ' :
Oy OH O -OH
o\/\/< ~ 7/ |
| N

=/;-}-—F | WO/\/<\:/>‘ F |

O+ OH O OH
O+ OH ?
_ O\-/<:> O\/\/<
O\/\/Q

|
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the literature. For exanple, the synthetic nethodol ogy described in the

foll ow ng publications, the contents of which are i ng®Npasrabar@OD8r ei n by
ref erence may be enployed "Devel opnent of a novel series

(2- qui MS‘PP%V%%t hoxy) phenyl - cont ai ni ng conpounds as hi ghpg?ﬁ%?ﬂ”tlﬁs

| eukotriene receptor antagonists 10 1. Initial structure-activity
relationships.” J. Med. Chem (1550) 33(4), 1186-1194; "The developnent
of a novel series of (quinolin-2-ylmethoxy)phenyl-containing conpounds as
high-affinity |eukotriene receptor antagonists. 3. Structural variation of

the acidic sidgchain to gi ve antagoni sts of hapced potency." J. Med.
Chem (1990), 83(10), -40H" A Novel SeriesliQf K2 ylLOH
phenethylaniﬁb)- -oxoet yI] enzene- Cbntalnln Leukot |eﬁe Ant agoni st s:

Initi dture- 15 A@tlubty Rel at | "J. . Chefn (1996).
39(% 37 8-3755; and " Structure-A tlvity Relatlonshlps Study of Two

Seri eukotriene B4 Antagonlst | ndol yl and Napht hyl Conpounds
Substituted with a 2-[ Met hyl (2- phenet hyl )am no] - 2- oxoet hyl Side Chain." J.

Med. Chem (1996), 39(19), 3756-3768. Additional methodol ogi es which can be

used to synthesi 78 gonstruct cdéhpounds of this nventlon 20 are descri bed
bel ow. The coupl f _an a I-uallde wth a nal alkyn using a Pd(O
cat al yst, (the OSoni kashi ra coupl ) or a v used to

|l es as described in Sghene 1 . Parti al reductl nusing mild
conditions, for exanp catal yst poi son such as

qui n provide the cis ol n.{1sdmerization of the olefin can be
acconplnshed if desired, to 5b|de trans ol efin. Either:of these

ol efins can be used as internedlate§*for further el aboration. They 25 al so
are conpounds whi ch, thepseNves, can act as PPAR npdyl atprs. Reduction of

the ol efin can be acconphi sped by hydr og e or dex nmple H, Pd/C
SUBSTT77 TF. SHF.rT MWE WO 00/ 64888 28 Novehber /2003 PCTIUS(c) 0111833
]5 Scheme 100 (CR R2)a-A-(CH3R4)Db Y H- ( c-B- (CR7R8) d-Z (CRL
R2) a- A- (CR3R4) b- - ~Ar |~( 5)c-B- (@ER7RB)d-Z Partial hydrogenation ie. H2,
Pd/ C, Qui nollne\/\/ / ‘
1 - N
/N | HO \O | S /
AN Lt
__;n _
O™\_7
o S \ 0N
N | S P /N\|) HO\
. o S

_—r— - — —— ..




(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—(CE@RB),@}nZer&mogxarrpl e of
an anal can be prepared by using this chemstry i
A‘nndlfﬁgap?dﬁﬁof this chem stry is shown in Schene 101 éFé%&w%bupllng of
the aryl halide and term nal alky Fe provi des an intermnmedi ate which can be
subsequently reduced as above and then coupled wth an internedi ate having
a leaving group L as described in earlier sections- Aternatively, each
al kyne or al kene interne te can be coupled with a fr nt which

contains : %l eaving gro »0 provide the correspo Q0 kynyl and
. al kenyl anang§?»€%TBCTTT CTSLT: T !DTig'r WO 64888 - Ar

|E-[Br,ily+ H= (CRS é%é (ER7R8)d-Z A ﬁ (CRS 4) é& : |, am ne base
rAEg§i§€N 1 _B (CR7 (CR R2)R1 )Y A- (CR3R4) b
A- ( bl YA H (CRR)a-A ( ( CRSR6) c- B- { CR7TR6) d-Z Ar

1-(CR'R2)a-A- (CR R4)b_ ' Ar 11-(CH2) Z (CR RS c-B-(CR7R8) d-Z An exanpl e of an
anal og whi ch can be prepar
Addi t i onal henistry whi

d by using this chem stry is shown: OH
~can be enpl oyed is shomn i /' Schene 102.

Het er oar o have an aci di c~C Bl Eﬁ an/'be depr ot onat ed
wth a base S ch as i grignard rel e\resulting anion
can d with ahQect r ophi | an al del , ketone, carboxylic
aC| O [ | o) E
S
\ / o '
| PPN o . 4N/\\/\/O T
N._NH HO i
T 3 AN Ho ©
S [ |
N X
Ci
o &
N |
[/\\/O =~ O/\/\‘/O\/\
N._NH O N O
= N
| 7Y
0 ~~"0 \__/
0
F T~ HO o) N
SN | Y | Ho ©
e
~ ]
O/\/\/\O
N l o/\/o R
e
g | HO™\ N LO
S |
~ HO” 0

A preferred compound according to the invention is selected from the group consisting of
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derivative, epoxide, etc. as shown. 28 Novenber .2003 PCT/US00111833 56
Schene 101 Ar 1--(CR R2)a-A-(CR3R4)bl - Ar 11 (CR5R5) gg Ro(&hRédidsZ Parti al
hydr og ] ie. H2, Pd/C, Qinoline Ar Il - (CRSR6)c-B- -Z Ar

1- (CR, (ég?aol-oﬁgﬂgdrogenation ie. H2. Pd/Cr Ar Il-(CH2)2 Pt
(CR5R6) c- B- (CR7R8) d- Z SUBSTI TUTE GHEET (RULE 26) WD 00/ 64888 28 November
2003 PCTI US00/ 11833 57 Schene 102 T BuLi Uw Q =S, 0. Nalkyl, N Boc,
N-S02-Ar T=C,N BuLi 0 H:lk CIO-T io,NJ~,C 'aCO HCO O

o

O Q 't
gOH OO OH
0 O
Hac'N‘/\Q H:,C‘N*/\©
HO_. | om \ i
0 . N 0 -
N”N\\ , . ,
. ~ Y o)
N AN oH
e . ” o
o , '
=

———— - ATTE TS AN



Q@& S, 0. Nalkyl, NBoc, NNSO2-Ar /OO NQL C N-C.QA further elaboration
of this chemstry is shown in schene 103. wherein a hgseboanbsredong ring i s
deproto h a base such as BuLi and the anion is cq;&c}(;[, Lth an

al dehydgﬁs'@rﬂe rstesul ting alcohol can be deoxygenated using c@gﬁ{%ns such
as Barton's tin hydride nediated ggduction of a thiono carbanate or
zanthate or by using conditions for the reduction of benzylic alcohols such
as Et3SiH, TFA. A represenative exanple of the condensation product is
shown. Schene 103 (CR, Rg))a Aﬁ(ﬁc RR4) b V (CRIR2) @}4\ (CR3R4)b 1Ar 1 U BulLi
O H( R6).¢- B- (CR7R, ) d* (CRLR2) a- A- ( )b---

( CRSR6) , Rdd- Z [ Reduc¢ti o H/( R2) a- A—
- - (CRSR6) c} B- (CR7Ra) d- conde sﬁtl n p od Whl ch can be
pr epar ed Mg this chemistiy is s ovvn N.Q /64888 28 Noverrber 2003

PCT/ USOO; 3 58 I n anot enbodi ment of thi s i nven n Ar or Ar | | is

def i ngd” a%a tygnzof uran. Thjs tgype\of ring system c be assenbl ed in
vari ous ways uging\literat gt hgds (for exarrpl €%, Friedlichsen, W
in Conpre |\/ terocyclic ensirv 11,” Vol 2. Katri tzky, ‘AR ; Rees,

C.W:; Scriven, . V. ESS OH

O« OH Oy OH
- '1 oA ) - A 5 oA )
- o\/®-01 . N\ /\
" oLoH _ Oy_-OH
PO, LJ;(V@ A WQF
N L SN

o on O OH O -OH
O\/\/Q < | O\/<—’> O\/\/<
- Lo Lo

TP OTYYIrTry oYY /OYTE T 800



El sevier Science 1996). A particularly suitable nmethod with regard to this
i nvention involves formation of 5 a 2-net hoxycar bonyl 28 tasémbert203

benzof u froma brono substituted-ortho-hydroxy benzal dehyde U%Foster,
R T.: i{:giggq/{‘tg%, A ; Bushra, A ; JChem Soc., 1948, 2254FCAUSOPAYER; ated in
schene 104. Ring closure is carri eﬁ out in the presence of base such as
sodi um met hoxi de i n nethanol or |ithium hexamet hyi di silazide in a sol vent
such as THF, DVE, DMPU or a mxture thereof, generally at a tenperature
between -78 C and.reflux. The resulting 2-nethoxycarbanyl benzofuran can
then be further 10 dgrivatized, as illustrated in d4che 104 or as

descri bed el se i OHhental section, i vaDHety of
appositely sub$tituted benzofurans. Schene 104 19 MEMCI Naf / U Arl

- (CRIR CHO ~~~CHO A P/ Pd(0) _SH= CRRc'{ - %jO. | 2)a
H 1 3)3RhA 1 H2 2. PPTS / rretFAO(CRlR—,)a(CRl Rz), I O
S NaH (Art}(CR1IR ), CH2CH .

;and




Li BH4 CHO OVEM O CO2Me "A~rlf(C R~ R )a --COzMe I | "rCH2Q(CR7R8)r-E-Z In
one particul ar enbodi ment of this invention, Ar | or 28Novémbeedigosed as a
het er ocYXP 8V/&888h as 15 pyridine, pyrinidine and pyri dazirg/uson1psssnci pl e,
appropriately functionalized ring systens of this kind CHO OH C/TDCTTTTr'rr
CXTV T (Plr T.F 761 28 November 2083 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 approaches to the synthesis and funct@gpal i zati on of the

afore Ioned hetepocyclic frameworks in the gical ljterature (for

exanp @ abwitzky, AR ; Rees, C W, F. V. Eds.

Conpr ehens Het erocycli ¢ Chefs oM 5 an 6. Elsevier Science
1996 and refepences ther gi ) ullarly useful pitocol with regard to
the current iRvantion imesoM

. etherifi c%&i on of hydroxyl
subst i t ut edheter vcl es such as outl 1 ne n Schent:CA at nent of
5-bronmo-pyridin-2-one (1, G J = CH), 5-bfono-pyrimdin-2%ne (2, G=N, J
= CH) or 6- bromp-pyrazin-3-one (3, G=CH J = N with an al cohol under
M t sunobu' s conditions provi the correspondi ng brono-substituted

het erocyclic ethers (4) (for@pi cal procedureg~seg, M tsungbu. 0.,
Synthesis, 1981, 1). Al -G J, ¥ X QG OI{J.N'--O

5 A preferred compound, selective for PPARg, is chosen from the group consisting:
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O 1,J=CH G=CH 2,J=N, G=CH 3.J=CH, G=N Z- (CRBR7).aCH |-, -1G J.

NO(CR7R8)rE-Z (4) -(CRLR2)aCH=CHSnBu3 / Pd(o) 1 2 QS’M%@E&}QQ% H | ~G
J N-O®BHeR)ss E- Z (7) TBAF (9) R=H R = SCRCF3’ | N-rg%ggméb/ {ér& flimde
Z-E- (CR8R7), CH=C H S n Bu3 / Pd(o0) | LiC Pd(o) DIAD/ Ra)rE-Z

(Ph3P)3RhCl 1 N2 3BUSn G JN O(CRZR8)r E-Z (5) | BUSSnCH:CHSnBUS | Pd(0) C
W U
N

@E,D\/°\/[}\/°\AJ\OH

N o
J = (o] . OH
N
CH, CHy

A preferred compound having PPARa and PPARy activity is selected from the group consisting:

: and

.N.
CH, LN °
4 o O
N .
0™\ [ o CH, et
H P
s >

and

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
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It J. NN" v \'"{CR7Re)rE-Z (10) 28 Novenber 2003 - WD 00/ 64888 PCT/ US00/ 11833
60 These heterocyclic bromides can be further functiopghNoredbérpog3anunber of
ways. M0 0gE488pl e, coupling with a vinyl stannane can beceUs®matssd under

pal | adium (0) catalysis to provide systenms with an al kenyl side chain (5
and 6). The choice of catalyst and reaction tenperature depends on the
substrate enployed but is nost co |y tetrakistriphenyl phosphi ne
pal | adi um bi s(triphenyl phosphi ne)pall adium 5 chl ori de,

1,1 mu%mlpnscqxl ’Ph%?h\&&’))fcﬁ{ fiREen8 lbth ,fuzu Reng J{md;@(gace{z% HE J di um or

1,2 bi s-* (di phenyl phosphi no) et hane acetonrtril I 'um at
a t dfpdilesdtarrdanzt \aoen. !W}rm:dc(m@cm in h8uict@blye sol vent s incl ude DIVF DVPU,

HVPA DVEQ, Far V. Krish thy,
P scor oS PRy oL 1SR B oR0 TRt PR o |

usi depg dhain m@mﬁml'@luwrl ik cors/eniest to avrahqss:t tiiese mokallaseénemplogihg amddnedtisene, THE

r tu roovi des the
gor ?Eehsc géngﬁng a rkd:?lté?%g’?{h% ieecru(li;ec ¢ mp(? u't]) ﬁ?arérémagluf@ﬁg%%m‘(aiﬁ% bg 1 al so be
met applicatod arf a‘deptaqmrottfémbwmmembai h9 xﬂﬁhbﬂmyinthuﬂmﬂs Bebherdtyford dr des@ibsd tny |
eth ctlan mnt ppr opr,i i.de. or triflate in the
pr egiéaenii)[ éra(E) 7€ lt: FaaamRls He f’i’é‘ 3& Ff BEHG ?‘?ﬂ'ﬂﬂryn%esﬂ'}/beij %1%’8?‘5‘“!‘5 Rublicdiong Bt such as
dic h:bmsmf h'hmb amrmiﬂbﬁ)ratwl hidteia by adtkighed tiybelemployed) €Dévegpmedtal 4 yovaitsehiaw
Sui t abl e or t rocess include THE

t errp C splvent s
or O G R PSS Rst Ry haiia oo R ot FiRbe i iR B e PR BT o
1BIVPA, lﬂmmkuhomrd}kﬁﬁﬂ/ rermerlhe;lsU‘l t.imgeﬁaafyém | de%ﬂ)uM(@FgQ?}@Sl%ﬁﬂTﬁehen Eel g
react Wi var el ec iles. s as. al de es, y al i des,
o s ofs HVeL 84 o pu G o b et B BB oS r gt CamUrtas Rt SOy ol o
s ubdeikiotrtead remtiﬁtgr taganisely ﬁ&?ctﬁﬁnﬁériaﬂﬂﬁbftﬁeﬁh&b gige chamitn gnné hritagiktt b :J: ar, by
S e i this pr re to install an
al deeﬂg}ﬂ‘éeq B%E?C’Iyonafh&f{tt)%%br{l ﬁgggﬁ&%%?ﬁ, A(@C) #’H@S ldehyde can then be
f :JI‘ t(h&thyﬂpmﬁéth)ﬂmai;bﬁ eaxbgthymreﬁiegemondlalmﬁ@LLeﬁmﬂsﬂemam( dg0Rists: qmlnmcsduaerem
efjn su i.tute e ic sily er.s For exanpl es see
%a ALY Je ﬁsgan%)gff L@abgﬁeéaéh{ 53741319@59?{% tresee-AEIY  Acadeni c
Pr eswazibaaﬁpsamddy@ﬁmcemegoit heikBirithe B PQtagbridth: MNebEl@idobaanddeaphhyieaved usi ng
tetrabut amo ride in THE r oo re or. a For
exaﬁﬂﬂéﬂs""g%s BBt @%hﬁﬂ@ P*ﬁneﬁg%ﬁw*e s?yﬁf%@g*aaié’e Gy oF e Sty
P. G(M%MBB(,IWJGWBG-Wdi&y Publ i catl ons 1998 and references therein). The
resul ting, hydro ct.ional can be copverted to the corr ondi.ng 25
triflate ﬁg %W@HQPQFW‘P'F RS USh ‘°éyﬁ‘g%séze§&‘tsﬂ“%§°’§?f6‘f‘%rﬂ ﬁS‘;‘SPYe&B"fgr
2§Odi amtiéseﬁimiﬁielbw ditgi cb?ﬁlln@@f hrﬁlarﬁ«i hﬂiﬂe\t\iﬁﬂhta tSMﬁhhl?&yﬁE%n@hﬁWEca@dlysﬂ@hd)ﬁ ow
erat ure. in e resylting trif]ate w,t v

E Ry R o i) O PR et 8¢ Bredrs EFOAIF RS cerbed iiphorys 168,
cat al yst Bai‘tldesdljtt:&Eﬁktrﬁé)ﬁﬂﬁhydrogenat:on conditions, for example with a catalyst poison such as

quinoline, can provide 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 modulators.

Reduction of the olefin can be accomplished by hydrogenation, for example H,, Pd/C.
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produces the correspondi ng bi sal kenyl substituted heterocycles (10). Brono
substituted heterocycles such as (I | and 12 schene B}8 damerbberc®iBert ed

i nto thgo3Bsageal ogous hydroxyl substituted system by firpstT/UsemMessi on to
the borate ester (13) then oxidative cleavage of the carbon bor.on bond

wi th an oxi dant such as aqueous hydrogen peroxide in the presence of acid
or base (such as acetic acid, sodiumdcarbonate or sodi um hydroxi de) or
oxone in the presence of a base (such as sodium carbonate) at or above 0 C
(For exanpl es see Webb, K S.; Levyschéme I8t rahedron Letts., 1995, 36, 5117.

and Koster, R ; Moxita, Y. Angew Chen 1966, 78, 589). c' TTnclrrrrrrr
cTmr. -r WTTY T@;@ﬁ j‘_ 0/ 64888 Br ~G N Ow 11, G=CH
12, G= N61 B-H ; CT/ US(307)1 oroxone (CR1IR2)a i G N Ow agq.
HCl DIAD ! Ph3P / (CR1R2) aOH HO (14) (CRI R2) aO~~~ DIAD | Ph3P /

-(CRLR2) a0 ~-zz G Z- (CR7R6)dOH N O(CR7Rs)f-E- Z (15) 1. NaH, N phenyl
triflimde 2. Bu3SnCI—I:CI—|-(CR7'@rE{CBE, )c-8-(CR;Rg)d-Z

(CR,Rz)a-A-(CR3R4)b(CRsRs)c-B-(CR,RB)d-z

Partia! hydrogenation
ie. H,, Pd/C, Quinoline

(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.
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1 Pd(o) / LiC -(CRLIR2)a0OG N~(CR7R8)rE-Z (16) The resulting hydroxy
substituted heterocycles (14) can be further derivati zg&foasmbér@ady

descri b& oalsesse to gi ve ether (15) or al kenyl (16) substPCTUSW/1483Fe 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 sol¥ent such as Tol uene. DVBO, THF, DMPU
or HWA at or above roomtenperature (For exanples see Kelly, T.R et al.
J. Aner. Chem Soc., 1994, 116, neqd  Newkome, G R et al. J. Og.
Chem, 1977, 42, 1500). In particul ar, alcoholysis of a

2, 6-di brono- pyri di ne usif§ ECERT GRRE S Aoi-cHRom@RRAc BiBdRls-Zof  al cohol
reagent provides the al koxy substituted-bronmo crrr,c-rr-r',r -r . error. "r
mrr T 141% WD 00/ 64888 62 28 Novenber 2003 PCTIUSOO/lgﬂBB pyri di ne.
Subsequent reaction of this product with a further equival ent of another
al cohol provides the wunsymetrically dial koxy-substituted heterocycle.

Si m |laatr, Boedures Ausi g 2, 4- diyclior erpyiciaicdir)ezor 2, 6- di br ono- pyri dazi ne
provi des the 5 corresponéing di al koxy-substituted pyrimdi nes and

pyridazines. A sinple al koxy mg®uRl, bandddseoned ortho to a nitrogen in these

heterocyclic systens can be hydrolyzed to the C?F\I’ espondi ng hydr oxy
subst j usi ng Aqueocus hyanoghtorigz aci d nofifekior,mia-tor above room
MoRe _ﬁ?ﬂ)ar&%’ T H Ve -{ERROTatH

Y

t enper (Scheme-D). -( CHSnBu3 | Pd( o)
(O(AE::?ﬁQzSgFE-lzRZ)a (1? ﬁ%g‘%@%%ﬁ%epmm Z-E - (CRIR2) ECH - (CRi R2)a N
" A(CRR b ;r.l'_" ——(CR,RJC-B-(CR,R,)d-Z Al (CR Ry)a-L
ity
A-{CR R Jp————— AE..’.E.—{CHz —(CR,RJc-B-(CR,Ryd-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~
S

—

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

s OM o
| 6] 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.

SUBSTITUTE SHEET (RULE 26)



(18) 1. NaH / N-Phenyl triflimde 2. Z-E-(CRLR2).f CH=CHSnBu3 / Pd(o) / LiCl
(CRIR2)a (CR7R8)f-E- Z H21PdJC Il1z:z A -(CRLR2)a N gELRéRghbdr 2083(19)
STTRST&@{gTV FFT TRTTT. 17 7!'1 WO 00/ 64888 63 28 Novenber 2003
PCT/ USOYY 1Y88% For exanpl e, treatnent of the PCT/US00/11833
2- met hoxy- 6- al kenyl -substituted pyridine (17) with hydrochloric acid
provi des the 6-al kenyl substituted R ridin-2-one. This internediate, in
turn, can be further deri‘vatized td the correspondi ng 2-al koxy (18) or
2-al kyl (19) substituted systens rewi ously described. A nethyl,
nmet hyl ene or net hi ne group posité@%@gig%iho to aring nitrogen in these
het erocyclic systens can be deprotonated M th a base.such as an al kyl
lithiumor LDA in a solvent such as THg-ether oy A, generally at |ow
tenperature (bel ow an&%ﬂhe@?‘sulting—anfnn reacted with electrophiles
such as al dehydes epgXittles al kylqg”hédl i des—or—a, b-unsat ur at ed car bonyl
conmpounds to provide _a varietg Qf functio aIizengLﬁg chai n substituents.
' q

1. Meli O 2. DDQ (RI§ NI T "2eRPP2A3. _ppas c

BuLi
/] it —_— C
N/,-B\H N& Li a

Q

O
) o S
Q= 28, O, N-alkyl, N-Boc, N-S02-Ar Jk N, 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)3'A'(CR3R4)‘3“ 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




e o

CR3 R2)3CHO N (Ph3P)3RNCG ~ ~ --- Arl -(CRR)a NQU CR/RS)re-Z rl (CRfFR2)a
N QQCR7/R8)rE-Z (21) H2 For exanple (Schene E), 28 November 2003

2- al koxyosemasshyl - pyrimdine (20) is treated with LDA at pcffistorfs®d | owed by
an al dehyde to give the correspondi ng hydroxy adduct. Subsequent
dehydration with trifluoroacetic acid in a solvent such as dichl oronet hane
fol |l owed by hydrogenation of the resdBting ol efin provides the

4-al kyl - 2- al koxy-pyrinmldine (21). As illustrated above, conpounds of

For mul a |Ingasthégsemprdipzme thiy imvettioresoigmiser édis debsddsin bfglztﬁfn(amﬂhimymofrino

conyy r n epare a
compaan taf be el VaRBR G5 b Y RLARE AL, (P HRmolsh SRR e R oy

r eactangmehcosne Baere nmlmy’édu:sWIMIGES%!tZBr No&eﬁbercmo&rwmjmsm.nsss 64

Ri E-Z R2.R4 R6.R Rl R5

S, L s e e A o

(SC) a&Zﬂ(efﬁ)sbyoérbbhyl(s@smtlhedl-bdd%f(.lﬁhdr—dﬁi Zbisie4ubytiRBed-Gia-hyAo) bedrdldehRER4 R6 R$
(Foster, R. T.; Robertson, A.; Bushra, A.; J Chem Soc., 1948, 2254) as illustrated in scheme 104. Ring

closure is carried out in the presence of base such as sodium methoxide in methanol or lithium

hexamethyldisilazide in a solvent such as THF, DME, DMPU or a mixture thereof, generally at a

temperature between -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 experimentai 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

(CRle)a\ @-(CR,R,L
mCHzOH e C‘; COMe
O

(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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(C),-BH R6 R7 L-(C)d-E-Z -r R8 wherein: R, R, R3, R, R5, R6, R7, R8,

a, b, ¢, d. A and B are as defined above;, E is a chemgq@lyeRBBF20058 IS - CN,
5 -COOR3 or tetrazol, and L is a |leaving group, such as halo, tosylate, or
mesyl atO YAt A or Bis 0 or S, any base nornmal |y enpPEj&igoagsss

deprotonate an al cohol or thiol may be used, such as sodi um hydri de,

sodi um hydr oxi de, triethyl am ne, sodl%m bi car bonate or

dii sopropyl et hyl am ne. Reaction terrpe’r atures are in the range of about room
tenmpera acti.on tines ﬁbfrom about t 0. about

nourn O HieBp S e R ay B0 BB Rt B ol ok G DR o pfpion >°
di SS@ﬂa\mefoﬂlﬁbdbﬁﬂghyftaaCTi&Pd &re amdenoss t;ﬂ:@dﬁchésoo bletsyhtiazslsm functiohtizahof fel vent s

|ncI not limted . to, ether,. tetr hdrof ran
e R e e R orS P U BT b IR e e R eoes B KBron AR case

\A/ner;eeea, ¢.8v. 5 rbven FF. W Eeﬁtmpkeh@:fzs:&ehfeez&,bmh@gﬁamundr Viblt haMMBCElEHQ%ZOI c

acid_or ri odat e results in the_sul fonyl un Pr epar at.i on of
Fhe 365 1506 ARG AL e A BREBHEIY oL arotyo LN RN UBHTESt Graohe

di ssmbmmgw&he.oswétﬁmwbu&mguﬂﬁty! dhbaaarled %e!%ﬁkﬁ:ls%@ﬁthtal& e@lihdddn Sdhemwia h 30%
H202. Those co%ounds wher e

, s - may ared by the follow n
r eact A eEERf rabromo-PNBSFvParerl &. HFC"*P % PQISEE PZBT ‘8@2'86? @4@8%1\‘2%‘ Nverfoer °
2003broBG][:/y¥§§Qé-laiL§@3 B5 CH2 =00 QhRr Sh oD ufdelv QsuiSia-ddnGbratgrovidedneHC13/ HCI

Hg (1) nBulLi
correspondmo bromo-substituted heterocyclic ethers (4) (for typical procedures see Mitsunobu. O.,

Synthesis, 1981, 1),
Arl

3JguSn
= ] B i Pd{o} \/\h/kj;\
N Jo 2 ]
N O(CR,R)- E-Z @—Br N(5) O(CRyRa)- E-Z
(6}
I BuaSnCH=CHSnBu / Pd{o)
B'\{“G DIAD / PhyP / Br g
Jo PR
ﬁ © Z-{CRgR7)1,OH z) ] O(CR;Rg)-E-Z
1.J=CH;G=CH
2,J=N, G=CH 1. —(CR1R2)BCH=CHSnBu3
3,J=CH,G=N ! Pd(o)
2. (PhaP);RICI/ H,
1. TBOPSCI/ EtyN @'(2R1“°)3\/\|AG '
2 Buli/OMF DY
“N” TO(CR:Re)r E-Z
9 )
NN

N° "OTBDPS
(8)

@-CH=PPI13

i i |
Ju N : J. /)\

OoTBOPS N” "OR

R=H
] NaH / N-phenyi triflimide
R = S0,CF;
Z-E-(CRgR7){CH=CHSnBug
{PhaP¥RhCI f H MG

/ Pd{o)  LiC!
| ————— e e
Jo //|\/\ I NM

N {CRsRg)rE-Z

(CR:RghrE-Z
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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 dithizRoeoRewads This may

be carr. in chloroformat reduced tenperatures of , While
bubb||H§8&8§H%%s into the reaction mxture. The dlthlangB@@%ﬁ%un is then
treated with N-butyl l[ithiumin nonpolar solvent at about -78C and then
reacted wth the substituted benz-~y chloride. This results in addition of
Ring Ill to the nolecule.” The dithiane noiety is then treated with a
mercuric ﬂﬂgﬁfeie%yaw&&{:i?dgs a 'bgﬁtrﬁEP(ﬁtht%nﬁiﬁeé RraRukder oﬁ%’ml Kot eWﬂ'l Tt.h is then
split off | eavi the desired conmpound. Those conpounds Where A |s a

cherPerlingyGrich vy staenape eqnae efiedssd yodenaailadinm () selalyais Koprevide systemsydisie, t he
r eaGii.AN e cﬁan @md%@r iR lRoidd di¥hial) a'ah@'?eamomere&rﬁmr&g% Hd@ b ek ﬂﬁﬂﬁ@m allic

reagent such as a I um or gano gper reagen sner, . React.
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ent, or
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A e
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silyl chloride or triflate in the presence of a base such as triethylamine or imidazole in a solvent such as
dichloromethane or DMF) with an alkyl lithium reagent generally at low temperature (below - 50 °C)
Suitable solvents for this process include THF or diethy! ether, either alone or as mixtures with additives

15  such as HMPA, TMEDA or DABCO. The resulting aryl lithium species can then be reacted with a variety
ofelectrophiles 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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RIRBR5R7 (O, -X, +'Y-(Qu Arll(Qc- B-(Od-E-Z RRRAR6 RB where X 1is
hal i de, an ester of a sulfuric acid, or a sulfonic aci2d Nesember2608 V' is a
| i t hi unwomogagsecopper reagent or a Gignard reagent. 5 ThetrRishéifass
particular restriction on the nature of the reagent or solvent to be
enpl oyed, provided ,that it has no adverse effect on the reaction or on
the reagents involved. Alternativelgt, conpounds where Ais a chem cal bond
may be prepared by reduction of appropriate conpounds, wherein Ais an
ethylene noiety, with a suitable neduci ng agent, faqr exanple Hz2/Pd/C. 10
There is no partiecutar—rest+rt+eii 0 \BUP?@QLO ent o ture of the reducing
agent to be uUsed igp this reacti d any | veniX and reduci ng agent
conventional lly used .l n~Geactions 6f _this type may eqr used here,
provided that it has noJadvers¢ effect on ot her parts off thée nol ecule. An
exanpl e of alsuitableNred¥eing agent is H2/Pd/ C. Other réduddweg reagents
are known injthe a{t. For exanple, see: Mtsui and Kas ra, in Zabicky,
"The Chem stiy of A e;néé". voll. 2, pp. 175-214, |nterscience, NY, 1970;
and 15 Ryl ander "Catal ytic Hydrogenation over Platinum Netals,"” pp. 59-120,
Academ ¢ Press,—NY—1867—Those conpounds wherein E is|an ethyl ene noiety
are prepared by reacting the appropriate al dehyde or ketioRgmbidxofe
substituted Wttig reagent of the formula OR7T OR7 (EtO2-P-(~)d---E-Z
or (EtO2-P.(~)d-Z R8 R8 20 Condensation results in forrqati on of the double
bond. The Wttig reagent is prepared by known art recognized procedure,
such as reaction of triphenvi phosphene or diethyl phosphone with a suitable
substituted al kyl/aryl brom de followed by treatnment with a strong
or ganorret(cm,agg(e\iggh as n-BuLi GHAINGRMP /resul ting in the desired ylide.
f

Conventiomal Wttig fea€ti on condiiions—may-be used in c‘o,ijance wth
standard practice, = les s nd Vost r owsk Top. Curr.
Chem 109, 85-164 25 &98@?‘? and @gékéﬁgﬁfﬁ ene, Top. Cﬁrr.OM%em 109,
165-188 (1983). Therelis no particular restriction on theynature of the
solvent to be enpqomed, provided that it has no adverse effect on the
reaction or on the reagents involved. SUBSTI TUTE SHEET (RULE 26) 28
Noverber 2003

-(CR1R2)30 N DIAD / PhsP / -(CR1R2)30 x
TS T2
ﬁ’&o N

Z-(CR7Rg)¢OH “ ™ 0O(CR;Rs)-E-
z

(15)
1. NaH, N-pheny! triflimide

2. Bu3SnCH=CH-(CR;Rg)-E-Z
{ Pd(o) / LiCl

-(CR1R2)EOT§G

o

—
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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WO 00/ 64888 PCTI US00/ 11833 67 O course this Wttig condensati on may al so
take place when the Wttig reagent is fornmed on Ri ngzéﬂaop@ﬁbé,-lz@mof the
nol eculwo owkisg i s then condensed with an al dehyde. Ther gy gﬁl’tl cul ar
restriction on the nature of the solvent to be enpl oyed, prow ded that it
has no adverse effect on the reaction or on the reagents involved. There
is no particular restriction on the @olvent or nature of the reduci ng agent
to be used in this reaction, and any solvent and reduci ng agent

con\pgndth@ B&ibsbc}(xeht&e&nbﬁ ofﬂliébcﬂrb&lﬂﬁwﬁﬁ atilriSr EQtpR InRYf Metiad :Jldbh@%mvld@ﬁﬂe here,
provi ded thaI.I it has no adverse effect on other parts of the nolecule. An
Exanphaaing %lﬁlfaﬂ‘é’bP’é“bst“é‘H‘fﬂ:‘i‘%ﬁo%Y(jEnt is H3/Pd/C. Qther reducing reagents
are known in tje—art—For cxompl €, Sttt Mtsui—and Kasaha a, i n Zabi cky,
"The Chem stry| of kenesg,,yol . 2 NL75- 214, L nt CI en e, NY, 1970; and
Ryl ander " Cat aj Xt | ¢ty dr ogenati-on vl Bl at FRUE et 59- 120,
Academ c Press 1967. The tetrazol ‘e ﬁﬁy be foffred f‘?Fb the nitrite at
vari ous stages of t he synthesis by treatnment with hydrazoi¢ acid formed in
situ from sodijum azi de and an acid. Wien Bis -N(R 0)C(O - or-C(O NR 0)-
t hen condensatl on the rfl ghhal i de Lh the appr | at e amne will give
the desired conmp as strowrTbel ow ﬁ]ﬂk s,Qhem#. Rl R3
(OQa-A'(Ob R h4 R1IR3 (O)a- A (EPb 'R2°R4 R5 R7RE’C)'D ptcl + H2N-(CQ) d-E-Z
R6 R8 R6 R7 (Qc--NH2 + A OC-(Cd-E-Z R6 Ra Those conmpounds . where B and/ or
E are a chem caly, bond may_al so be %nt he5| zed b% Ggupl i ng [nethods

anal ogous to thos\(\/gr C i @l bond as descri bed
above. Furt heror &»*cenmpounds of the'“i ptl on may Bev’easilly synthesized by
solid phase net hods, as outlined below, using inputs (XI) [- (XVII) as
listed in schehes 105 and Tabl Qenamelrel ow:

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).

= -(CR,RZ) CH=CHSnBu, / Pd(o) |
B /@\OM - '(CR1 Raa™ ™ N "OMe
r : e

|
(a)-eRR N NG

DIAD / Ph,P ‘
PhaP/ 1. NaH / N-phenyt triflimide

Z-E -(CRR,)OH
2. Z-E-{CRRpCH=CHSnBu,

_ X { Pd(o}/ LiCl X
'{CR1R2)3 X N O(CRyRy)}E-Z @(CR1R2) X N (CRyRg)-E-
Z

a

(i8) Hp/Pd/C

=
»
-<CR1R2) N (CRiRaE

(19)

SITRSTITITTF SHEFETT (RIT.F 26}



WO 00/ 64888 68 Scheme 105 0 Cl-1-1 (CR7R5)d X (X) DIEA DVAP H (X | )
HNRL3 O~---- (CH30ICH 0 (CRi Re)d--0, NaCNBH3 0 5&;1 006XV) (CR
R2)a TFAl I CH2C12 DI EA. DVAP CH2CL2 ( CR7RJd-- O HO (CR R ?e JL NR3
TFA CHMQ 8/@88840 CR7Re) d--0 Qne' rTrTTrr eixt! R+ r fuTT Cﬂ’”ﬁ"@ﬂ B8 Novenber
2003 PCT/US00/ 11833 0 0 (CRIRa)d-X HO
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For example, treatmeﬁt 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
= Oy LA
N7 Cl 2.DBQ N E N” O(CR;Ry)rE-Z

ci NaH
(20)
1.2
2. HCRRp),CHO
3. TFA
(Ph3P)sRhCI )\
@(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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NaCNBH3 0 1 R22COC  (XV1) 0 HOK (CRi Re)d-0\ 28 Novenbefoadiiger\Woog0/ 64888
PCT/ FJSOR% dd:§idg 69 Moo - I\ =iw U I\ 1 Q u O NX QO0. Opidridskablgiass

64
R Ra Rs Ry
(Cla—L * HA—QC)b@(C)C~B—(p)d-E-z e
, Rz R4 Re Rg
R R3 Rs R7
(Cla—AH + L—§C)b(C)c B—(Cly—E~Z —_—
RZ R4 Rg Rg
Rz .
(C)aﬂ (C)h‘(C)c—L + HD—(C)g—E—Z ——
R
Rs R7
(C)aﬂ-ﬂ(C @ (C)e—BH + L—(C)G—E— —_—
5 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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=
HSCH,CH,CH,SH
_—CHa-0 CHO -
N CHClyHCI
N Hg
' |/ (1) nBuLi
—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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R % % R
° (Ca—Y + 'X—('C)b‘@*(.C)c—B“(‘C)a‘E—Z e
or
Ry Ry Rs  Rs
° (Cha—X + 'Y—gC)b@(C)c—B—(P)d-E—Z —
Ry Rq Rs Rg

where X’ is halide, an ester of a sulfuric acid, or a sulfonic acid ester, and Y” is a lithium

organocopper reagent or a Grignard reagent.

5 There is no particular restriction on the nature of the reagent or scivent to be employed, provided

that it has no adverse effect on the reaction or on the reagents involved.

Alternatively, compounds where A is a chemical bond may be prepared by reduction of

appropriate compounds, wherein A is an eihyiene moiety, with a suitable reducing agent, for example
H»/Pd/C.
10 _ There is no particular restriction on the solvent or nature of the reducing agent to be used in this _
" reaction, and any solvent and reducing agent conventionally used in reactions of this type may equally be
used here, provided that it has no adverse effect on other parts of the molecule. An example of a suitable
reducing agent is H»/Pd/C. Other reducing reagents are known in the art. For example, see: Mitsui and
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
0 & 0 Ry
(EtO)Z—P‘((i)dwE—Z or (EtO)?_—P-(Ci)d——Z
‘ Rs Rs

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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R C. Larock in Conprehensive Organic Transfornmations, VCH publishers,
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exanpladesrsesedfect Bn Ve r@fceenomdhﬂeﬂgeMsVWo@edn "Protective Goups in Organic
grhngpzt ryThe‘g}qp :g‘ony}/yrtllc ar %Str‘tCt'cif' orﬁpgfﬁvénb?rengtsure igtygvgd'&%%%nt {0%{3 853?4 ﬁlﬂ Ih\e/:e

f eatredceiomfand lmy spives aid ret g eemiRomeatigpatin dsdls edagtioraet dmthypngna)oeqnddbf be

i nvent on na ar ed i nterco ver Si 0 of ot h ound e
i nvéﬁ? e pﬁ(‘f&fﬂ%ﬂﬁ@“d‘? af"f%“i"‘ﬁ%%‘r‘i’f‘i" TPHEP ?It nchOla%use a roup? lec‘%fﬁtsgﬁtér?lh]eng at
I ea&'edufzhg agedt (A PA/C. IQgkr addating reag@is@rrahldyvm imithneeart. Fhv axamphysebﬂ\dmmmelr ted to

the corresp L Ng .4 und |nat |tr0 n i m of the
gr OJ%‘SF'E“?J*?%?%g ﬁgngﬁe“?\’f@k‘? qulkenss ef’%lr lﬁ’r y7£€ﬁ*"2 rsm%ﬁzewN?’hlBgo gé)am d, for
exanpylighder EAtaaR Hydrogedation @veaeatm&n MukAls"Op. S K40 Awdammhxgsﬂéﬂzl@ﬁt acid in
an inert oI vent, suc as dichl oronet hane,. at a t ur t room
t enper at u lé“f"‘baz?léf"laﬁ 84 &?'ﬁlﬁqeymé sél"é'i/%iséﬁfse?f%g‘]fo ﬁ\ﬁgs g'b?n?‘ ﬁ}élts of
t hi sh),idmzeiatal;,amomm@ﬁbm&w,eﬁk 22Rle bACAMEcE. M Xtures of their dextro and

| evorotatQry [SO S,.,Sl nce ast, one asynmmetr.i.c r.bon a may be
present . %@ﬁbﬁ/&%%m%t?‘"l‘g(éﬂégﬁbﬁhe&‘tc{}ﬁ% gt@“[ﬁ)tfé@eaﬁi haf ﬁew‘%h tggéluct may

exi Sippedpridteintde Wik §ive thele SRl b QFITREH S5 LiRSadeiv mythe fotidwingtsthemeonf i gur ati ons.
These di astereoners may be separated by fractional crystallization. Each

di astereoner nmay then be resolved into dextro and | evorotatory opti cal

i somers by QViRN tiongl, methods.grl t wll also be aRparent to those skilled
in the ar{ s er tai . d La byt geonptrical

i soneris n{a@ﬁ caI(B .@ ngtFl Ci bzané ?‘f ans forms of conpounds
of the inventi havmg anTs ke‘ﬂ@l noi ety. The pr§§e i nvention conprises
t he individual geonetrical isonmers and stereoisoners and m xtures thereof.

R4 Rs Rs R7
e (Q)a—A—(C)b(C)c“NHz + CIOC~(C)g—E—2Z
Ra Ra4 Rs Rg

Those compounds where B and/or E are a chemical bond may also be synthesized by coupling

methods analogous to those for compounds 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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Such isonmers can be separated fromtheir m xtures, by the application or
adaptati on of known nethods, for exanple chromat ogr agBiNovembam20pddes and
recrystyad hi/d@td on techni ques, or they are separately pregmusch/figBm t he
appropriate isonmers of their internediates, for exanple, by the application
or adaptation of nethods described herein. Resolution may best be carried
out in the internedi ate stage where 68 is convenient to conbine the

racem ¢ conmpound with an optically active conpound by salt formation, ester
formati on, or amide formation toStigrm t8ko di asteroneric products. If an
acid is added to an optically active base, then two diastereoneric salts
are produced which possessg\ different properties and different

sol ubilities and can CcY rﬁ‘ P r rrorr. rTnrrr ¢ -1, C% 28 Novenber

2003 WD 00/ 64888 USOO 833 72 be ai'_hy ractl gnal
crystalli zat| , sd'rPlve be corrp gt el'y P At ed by repeated
crystalllzatlo t he base is split off by acid hydroly |s and

enantionerically purified acids are obtai ned. Conpound ,Jésef ul according to
the invention are useful in the formof the free base pr a&ideor in the
formof a pharmaceutically acceptable salt thereof. Al forms (Rie W t hin
the scope ofthe invention. 5 \Were a c ound useful agc8t'dhg to the
invention is substituted with a basic) ety, acid addition salts are
formed and are si n,ply a nore convéni 8ht formfor use; in practice, use of
the s bker ent | y anount sceouarse. of t he ee gﬁ e form The acids
whi ch be sed’ t FPPEParent he agia ad '@I’T‘& ra;eJn,lwd@ preferably

t hose Whl ch produce, when %I ned with t free base, pharma ewal |y
acceptabl e salts, that is,"sarts whose anions are non-toxic to the patient
i n pharmaceutical doses of nrferB 0 salts, so that t@'b@'h%’?’i”z:l I

phar maceutical effects of these corrpounds inthe free &Y areinot vitiated
si de @_gﬁg&_als%r élb%e)\&p the anions. Although ph&ifEgeut |cally

accept abl of "saj d #1891 ¢ conpounds are preferred, all acid addition
salts are usef@ as sdurces of the free base formeven if the particul ar

salt, der se, |s desired only as an mr—@—p éidgd,c;a)é_aos for exanple,
of

when the saI fo:rmad onIy for purpose puri fication,
|dent| is used as an internediate in pl“ ing a 15
phar masé i ca y accepf ab

Phar maceutically acceptable

l4s useful wthin the scope of the invention
are those derived fromthe fo

%t by ion exchange ppyTEddTS
Ikl owi ng aci ds: mi neral

cids, such as

hydrochl ori ¢ aci d, i Ed 4 Q_Lgacef"iac acid, s 4 ¢ Acid, pho phoric acid and
sul fam c aci d; and gani‘c aids, such as 1 acid, ci ti ?%Jﬁq | actic
acid, tartaric acid, malonic aci d net hanes fc acid, eth é fonl

acid, benzenesuf f oni ¢ aci d, p-toluenesulfom
acid, quinic acid, jand the like. 20 TQe cor resp
conprise: hygighal ildes, e~g.~ h ochlpride and

) cycI ohexyl sul fam c
G- QG fa%%,tnb@@ sal ts
e
ace*t*g

trifluoroacetates, {sulfa E))h hat®es CRivtPat es, sul fanat es,
citrates, lactates, tartarates, H (CR&W—N
{CR,R)a—N
0 @— F A :
I RzNH™ Yo
HO™ N (CR,R)—0 -

TFA/CH2CI2 ’

~
@ TFACH2CI2
H H
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N
(CR,R,)a'—‘{ R A

0 HO (CR,Rj-0
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HO’K(CR,R,)G-O\ H
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RaNH™ "o

ST CTITIITE CUTET RIT.E 7481




rrial onates, oxal ates, salicyl ates, propionates,. succi nates, funarates,
mal eat es, net hyl ene-bi s-1.- hydroxynapht hoat es, genti sgNaSemp&08L €S,
i sot hionates, di-p-toluyltartrates, nethanesul fonates, ethanesulfonates,
benzend¥@P9/64888 es, p-tol uenesul fonates, cycl ohexyl sul f aneCeg)sardszpui nat es,
25 respectively. The acid addition salts of the conpounds useful according
to the invention are prepared by reastion of the free base with the
appropriate aci-d, by the application or adaptation of known nethods. For
exanple, the acid addition salts of the conpounds of this invention are
prepared either by dissolving the free base in aqueous or aqueous-al cohol
solution or other suitable solvents containing the appropriate 30 acid, and
isollating 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 conpounds
useful according to the invention nmay be regenerated fromthe acid addition
salts by the application or adaptation of known nethods. For exanple,
parent conpounds useful according to the invention can be regenerated from
their acid addition salts by treatment with an alkali, e.g., aqueous 35
sodi um bi carbonat e sol uti on or aqueous ammoni a sol ution. SUBSTI TUTE SHEET
(RULE 26) 28 Novenber 2003 WD 00/ 64888 73 PCTI US00/ 11833 Were a conpound
useful according to the invention is substituted with an acidic nvoiety,
base addition salts may be forned, and are sinply a nore convenient form
for use; in _practice, use of the salt forminherently anmounts to use of
the free acild form balses whichjcan be used to prepar base

ma

addi ti on salf©s jncl pref erably those which|produge, when conbined with
the free aciig, 3_ghar eutically acceptable salfts, that is, s whose
cations are nﬁn&toxt;é}o the "ani mal |organism{n pharnmaceuticalf doses of

the salts, 4% that benefi cial pharmaceutical eftects on thg activity of
t he Corrpouﬂdg of thn preskent inventlion in-the free'lacid it vitiated

by side effdcis asc atizpns. Pharmac¢uti cal ceptabl e
salts useful ceor i i ony incll Of anpi & kali and
al kal i ne ear g i hose d¢ eg mt | I owi ng
bases: SOdiLEﬁ rlde, h 1Y e, pot &sS$i um hydr ox cal ci um
hydroxi de, grum numyds ox|¥e.sl it hilu dr oxil &5 gipesi dr oxi de,
zZi nc hydr i uc, arpt—a—e ety et re—N-—et hy: - g: ocam | ySI ne,
ar gi ni ne, 2(d thlnE di nzyl etfyl engdtam ne.®
chl or opr ofsilne, di ef aine, diethybanms,
N- benzyl pherjetzhyl an @». hydr ¢ EhilYam tihane,
t et ranet hyl gmmmnt un heili ke.
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Metal salts of conmpounds useful according to the present invention may be
obtained by contacting a hydride, hydroxide, carbonapgnNglembdidops reactive
conpoungy®ho/é4dgs chosen nmetal in an aqueous or organic s@Meiesihdsy the
free acid formof the conpound. The aqueous sol vent enployed nay be water
or it may be a mxture of water withsgn organic solvent, preferably an

al cohol such as nethanol or ethanol, a ketone such as acetone, an

al i phatic ether such as tetrahydrofuran, or an ester such as ethyl

acetate. Such reactions are normally conducted at anbi ent tenperature but
they may, if desired, be conducted with heating. Am ne salts of conpounds
useful according to the present invention nmay be obtained by contacting an
am ne in an aqueous or organic solvent with the free acid formof the

- conpound. Suitable aqueous solvents include water and m xtures of water

wi th al cohol s such as nethanol or ethanol, ethers such as tetrahydrofuran,
nitriles such as acetonitrile, or ketones such as acetone. Amno acid salts
may be simlarly prepared. The base addition salts of the conpounds useful
according to the invention can be regenerated fromthe salts by the
application or adaptation of known nethods. For exanple, parent conpounds
useful according to the invention can be regenerated fromtheir base
addition salts by treatnent with an acid, e.g. hydrochloric acid. Salt
forns useful according to the invention also include conmpounds having a
guarternari zed nitrogen. The quartenari zed salts are forned by nethods such

as by al kyTatronj ol sSpa or spy nybnidiged [nitrpgen in the conpounds. As
wll be s f-evifent tjo thosejskilljed {n the arf{, some of the conpounds
usef ul rd?ng to the invention|do pot form gtable salts. However, acid
addltlon e nmost |ikely to Qe formed by tconpounds useful according
to the in ntron havi ng a nitnogen-{contai n| ng heteroaryl group and/or WO

00/ 64888 Y4 28 Novenber 2003 |PCT/ WS004 11883 wherein the conpounds contain
an anmino group as_a supstituemt. Preferabl e acig addition salts of the
conpounds j@sef ul cordi to de iinyentd oh elthose wherein there is not
an acid | = g As jwel | u%‘bEi upet i m thensel ves as active

Al 0.

conpounds { &8¢ s: of
are usef ufed or t Iy

cqn usef Ul | ag¢cording to the invention
_puro s ofl “purijffcarhomofGihe conpounds, for exanple

by 5 explqitation of the solubility differéncesibet ween the salts and the
parent co @unds |de2$rq%ucts and/ or starting materials by techniques
wel | kno =10 t hd in the jart., Vanious|substituents on the
conmpounds ugeéul cor (i toithe ijnvention, e.q., as defined
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in R RL and R2, can be present in the starting -conpounds, added to any one
of the internediates or added after formation of the28iNoaémpeczbosts by
known meidnegissgf substitution or conversion 10 reactions. é_/[ég &
substituents thensel ves are reactive, then the substi t ueR Fi%nsel ves
be protected according to the techniques known in the art. A variety of
protecting groups known in the art nmy be enployed. Exanples of many of

t hese possi ble groups may be found in "Protective Groups in Organic

Synt hesi sSuiiarly. othir cGmeamds ddihia iWehiyn @nceSoat, byl ®8iilled-pérsontsaidth€abdtkt 1 0

group,g KorTal to the aromatic ring by nitration, and the nitro groups
hen c%nver?’ggg%g ‘So ot her groups, such as am no, by reductlon and hal o,

by di azot Ceapowds ofefud h@oamnnmi@nmm[cﬁm&o um:@;piea;ﬁ@mtbvqﬁe gﬂ@ﬁca@tb@gp group.

Acyl e subs te nto the by Friedel -Crafts

o1 pRHBRof B R0 ARGt YR Ds fetnd el nili Beliorert ohdescired soncs ng
aI kylltegmwuﬁsrdxymylanhomjdkscrim& bpHRsC. Harek AT dt@prekt@sivie Dk dam it TRRImEgANOr¢ QN and
Ce rlllslg) ) lS%uctlon Am no groups can be al kyl at ed to form nono and

di al K roups: and nmercapto and hydroxy groups can be al kylated to 20

form COI‘ r darsqh@ fHdtth:gs @dsbetied herPib i ¥ mad) BOMRESaGaH p&@ec@?&b@tlv%@%chbfna@éﬂogﬂ:sz' ng
agen form carboxylic acids or aldehydes,

S _kno nthe art. to
sec ot?(ﬁ 51‘%5“@“ SEHOTYs 2RI U i) P3P o P BRIV REE HHFES a"eTlFﬁléed in g lﬁﬂ%llPﬂﬁiﬂJFt@ n or

al t eswdsitoavdie aeir umﬁzﬁné:cja}jania afHin @eqehctiOnsD ICRW L SHiofal YRSt @Y gRuupSHASEd fstgnt s
througagout t he Eg{ e of the startln% mat eri al i nt er redi ates or the

fi nal® 4SPYGEE Wit frandardpregting Farexamrlisssea AV Hresr ARUIP- S MaWats én Frelptived by t he

app! Geaidpk ﬁmgﬁnlﬁdﬁ@ﬁl&?}l'ﬂ&\m iIkPNMASons? POIREROAF, W MR TP G BRI 0flSuRS
descri bed i the Ref erence Exarrpl es or their obvious chenical equivalents.

The BY §§’Hf Wéﬁ'ﬂl%ﬂ‘“%"’?sﬁr‘t Hér exenplified but not linited by the

fol | ow ng ARXGBRg &S fukthdr Gaturd bﬂtH@{arEs%EﬁnIréﬁﬁoxprc‘éﬁ%Bﬁ{dbQébfﬁ’lfac&d?é%n«‘;fbrﬂ?é’unds
accordi n&?to t he |n\é§%OnFerCP8QT1PCTTTTTTV Cl=r r_nprrr.r 8 Novenber 2003

WO oBYBHEBEN2YDe preppn wegsipnofgpiercempoyndofthy NthVLNETHYLoxv) BENZYL

ALCOHO_ A ANOKIpbE d?fthe]ii?ve&:(gl thi}-iudeps grc,@,_f, &on%.ns)hﬂ Ieysw&t.n%geﬁwn%éoﬁ,e HC,
rmB?)e‘M' ydr oxybenzyl al cohol and go ot as3i um

6.
car bgﬁgﬁ@qﬁ( fn ). gy W"V%*Tq#éafhéam@ﬁspw‘ewwav%wherewaé epsbaRei0EeRi Xt ur e
i S peitg Semi oTkIR ava.tpeg oxi@R tb BENPIGRR! fkfeAbBGy né&@tuswha p%paudefo} €hm Mgia I'tered

and dried ta,.give 3:(2-quinolinylnethyl oxy) enzyl al cohol
peracetic acid in acetlc acid or m- chloroperox}benzoxc acid in an inertsolvent such as d:chloromethane
at a temperature from about room temperature 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
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When 2-qui nolinyl nethyl chloride of Exanple | abhove is replaced by the

qui nol i ne conpounds of Table | below, then the corresppRdimserdogpguct is
obt ai nedvo dorddkgs | 2- chl or onet hyl qui nol i ne  2- bromonet hyl qpipekion$sss
2-(1-chloroethyl.)quinoline 2-(2-chloroethyl)quinoline

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 noline 2-(B-chl®topropyl)quinoline

2- ((3-chl oro- B- phenet hyl ) gtii nol i ne  2-chl or onet hyl - 4- met hyl qui nol ine 2-ch
| or crACEERNAedPY fREtgral distdlhzntioni When the sdilsllerobast homplelyst ayiteiiymedeate

2- chlorsedmedalion. mb baRLHQXY Qe ! &hl ar k=60 L inol i ne.

- 2- chlcg{ onet hyl - 6%%?%?%’88%‘%@ ?rr?ésﬁ)é&g eﬁ%ﬁ%ﬁ&hgﬁy%\;h%’&%ﬁ reer?%llne%l cohol
of Exanpl &-ompapsheisqful apeqsding eaith ynviehworcoapeiin dsthe forMatfltie fiet badet @i ortien

e S a2k L UG R b SRS Bl

1,54- benzen¥berer compoypd st agdeediod to Be nvemmptiopihaitgkd &itd « bevicapitppo@nol

1, 3- duamibs itk AREEZERGnd are simply a more convenient form for use; in practice, use of the salt form
inherently 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-toluenesulfonic acid. cyclohexylsulfamic acid, quinic acid, and the ﬁke.

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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1,4-d i mercapto benzene 3-hydroxybenzyl al cohol 3-hydroxyethyl phenol 10
4- hydr oxybenzyl al cohol 4-hydroxyet hyl phenol 2-net hybg psesmber®oos
5-met hyl resorsi nol 5-methoxyresorsinol 15 5-methyl- 1, 4-di hydroxybenzene
3- ( N- ad®® 9¢/ed88%0) phenol  3- (N-acet yl am no) benzyl al cohol pcT/US00/11833

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-nethyl benzyl al cohol

3- hydr oxy- a- et hyl benzyl al-cohol 3- Hydroxy- a- propyl benzyl al cohol

4- hydroxy- a- met hyl benzyl al cohol 25 4-hydroxy-a-ethyl benzyl al cohol

4- hydr oxgﬁ T ﬂp°f°61@91"5’e‘ff£91' agerrdyior t‘zﬁa"m\%ﬁﬁeﬁ“b&‘z@é@ Vithan/agidooroitB P3seEXAVPLE

4 mﬁtﬁ!‘h&nh@ltmm%ﬂﬁe@ﬁndrﬂ@kﬁ ﬁzs&maheeraem fr@ féﬁﬁ@tue&amc& msémhé:gaﬁpounds
of Table 11, 30 Exanp 3, er he conditions of Exanple 1, then the

cor fERidERNHY mﬁ%ﬂﬂ@tl@e aF @eém eﬁlqhéqam Bk bpies Which gan be_usqd) tRe1epag EhebTsElY L OXY

BENZdditidrtdk eRhEEdel e Rrably ﬂhﬁﬁq\rfﬁéhl pbaRE, \Qlflen]c%m%mgd Q/ﬁth the free acid,
3-(2- qui nol i nyl net hyl oxXy) benzyl al cohol in CHC 13 is 35 added
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compounds of the present invention in the free acid are not vitiated by side effects ascribable to the
cations.- Pharmaceutically acceptable salts useful according to the invention, include for example alkali
and alkaline earth metal salts, including those derived from the following bases: sodium hfdride, sodium
hydroxide, potassium hydroxide, calcium hydroxide, aluminum hydroxide. lithium hydroxide,
magnesium hydroxide, zinc hydroxide, ammonia, ethylenediamine, N-methyl-glucamine, lysine, arginine,

ornithine, choline, N,N'-dibenzylethyienediamine. chloroprocaine, diethanolamine, procaine,

diethylamine, 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



PCTI USOO' 1, 1833 room tenperature, and then washed with NaHCO3 sol ution. The
organic solution is separated, dried, and evapor ated28 dlogémber 2003

3- (2- quive bésgugsgret hyl oxy) benzyl chloride, which is used wcthaghiddst her
purification in the next step. EXAMPLE 6 Wen the conpounds:prepared by

Exanpl es 2-4 are used in place of 3-(2-quinolinylnethyloxy)benzyl alcohol
in Exanple 5, then the corresponding ®hloride is prepared. EXAWPLE 7

a- ( 3- hydr oxvnet hyl phenoxyacetonitrile. A mxture of 3-hydroxyneth phenol
(0. 08hemgh Jhe compoayals evroxin im ahimo @GuP 8la sbktjtuenh Prefathld noid gddiverassls ggﬂﬂ

car bopat e .0 Aaceto |.£.Qn (20 M) is
ont CPiep{ @Rl Mplsbing b A SO b heAN AL REOIN oL 2

evapor at edAs Wakkay @dnguseful & ttierdmatvedas\m:m»h oemlpytindadetsaltse)f (ESOmMpadinds uwéslhed

with 10%a us sod ium h | de sou brine
( 3x 10%5:1:%{1 %ﬁ {\tnonl are use ¥gfor Cﬂu lJ\:Eoseso urif' Q?‘ne co)n gljr}l(élgf]tfg uﬁr}f’%&%

clir onmpngtaﬁ@m&mlubg:tﬁdﬁﬁefenm basAeerabé smlrnanc(theaparéhf)ﬂonga))umdscbu@l p:odaxsttsm{iflmr 1 1
petroleumetherl Iaceta S F‘rgie r Itant oil is used directly in
t he pe g¢ E”% "1 ((?‘3 hi Odl?"(f lrl&)jleB 8R0xy) acetonitrile

a- (3- Wdrowmmmﬁamwhaﬁemﬂpwnaé gsefifl. QoG dinp o therinebneibhyd. g.i; hedefflntG0 )
Is stirred with thionyl chloride (0.060 nol) and a few dr

S
di met iR+ Rr tshRkueambe prsetdr the Sﬁa:mngrmpqwés Sgflsst oy joae Ogg@%'&“ﬂﬁ‘%lﬁteﬁ/at er
and b 512: eﬂfﬁl’ed%ﬂgﬁ {]%Q’hgﬁ/ 8Pk ol eF% )? known methOflsI of substfmtl n or conversmn

orone enoxy e as a ow Ol E 9 Wen

br(JJ rmﬁe@eﬂi@m tIftHe&ubit:tEmﬂﬂiemsé’lve§are eaba@eedhdmyhe Hibstifuents Icasﬂmfns’e'b:bt be X |
bel ow t hen the cor r‘e%tsondl ng product, is prepared: TABLE X Ko
a- br oREISEFFEARY I IONF t9ohnigueskisMan ity AYRHEX O ﬁrﬁi‘?qtﬁﬂé groups known in

? 3? [)?E)Hr%op‘{r?%hgrg hlrn:pp 08 }%ﬁﬂ%@%&tﬁ%ﬂ%ﬁghﬁ? l on |1?]? ?TOUPS maKIct))\? g?v%nedr lrl2003 WO
00/ 648B®tective 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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78 (3-bro mob a tyroni tri le a-bronmobutyronitrile PCTIUS00/ 11833
EXAMPLE 10 When 3- hydroxynet hyl phenol of Exanple 7 isa2gfpl&sssk st he
conpounds of Table Xlilla below, then the correspondlng products are
prepar e®O 00X@BE8 X| | | a 2- hydr oxynet hyl phenol 10 4- hydr ox POA7TERBY183phenol
3- mer capt obenzyl al cohol 4-ner capt obenzyl al cohol
' 3- hydr oxymet hyl - N-acet yl am di ne 73- hydr oxymet hyl - N-acet yl am di ne 15
4- hydroxym et hyl am d ine : 4-met hyl - 2- hydr oxynet hyl pheno t
2-met hyl - 5- hydroxym et hy | phenol 4-nethyl -3 -hydroxynet hyl pheno
5-met hyl - 3-hydroxynet hyl phenol 20 3-nethyl - 4- hydr oxynet hyl phenol
2- et hyl - 4- hydroxynethylphenol E PAHNE + 5- hydroxyn1ethy| phenol

) h *L §Etgoxy - hydr oxynet hyl phenol 25

y- 3- hydroxynet hy | phenol
met hOX YA 5’“'&“@@”3’ U'%t(blﬂ&i ﬁ-bg @Qt qu @olﬁﬁﬁrﬁ'@%ﬂ tﬁlnh&’ﬂﬂ@KW[’ﬂ?g {wdeomenet

2

3-

2- (1 -hydr eth henol droxyeth .

4- (P h)r%wgsé{%ékq%/ﬂ y@w&mkﬁ g szvozazewrﬁwg Wit pYm ?y%ﬁ%ﬁ fiphigated at 70°C overnight.
3- ( Arefrydtionmedby i) RHRAGM0 water, and the precipitated product is collected, filtered and dried to
give 3-(2-quinolinylmethyloxy)benzy! alcohol.

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
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4-(2' - hydroxyet hy [)phenol 35 2-(3'-hydroxypropyl)phenot 3-(3'-hydroxypro

py 1) ph eno | 28 Novenber 2003 WO 00/ 64888 79 4-(3'- by duoxmpéraivk) pheno

2-(2' - r opyl ) phenol 3-(2'-hydro xypropyl) phenol

4-(2'=E§@¥@§§%$opyl)phenol 2-( | -hydroxypropy I)phenolPCT{USWH&33

3- (1" -hydroxypropyl)phenol 4-(I"5hydroxypropyl)pheno

3-(4' - hydroxybutyl)phenyl 4-(4'-hyd roxybuty |)ph eny | EXAMPLE | |

PCT/ US00/ 11833 5- ( 3- CHLORCPROPYL} TETRAZOLE A mixture of 3.5 g of

4- chl npoheteboni trile, 2.3 g of sodiumazide and 1.9 -, of ammoni um

chloride in 50 mM of dinethyl-formamde is stirred at 140C for 20 hours.

The hEbwrsAiohi xture is poured onto ice, basified with IN sodi um hydroxi de

and extiagbsdndiW ce with ethyl acetate. The aqueous fraction is acidified

with acetic acid and extracted with ethviacetate. Evaporation of the ethyl

acet hmercgpto@gnat.  (3-chl oropropyl )-tetrazole, which is used directly in the
Xt ﬁ%ﬁNPLE 12 When 4-chl orobutyronitrile of Exanple 1 i above is

?§p|%§%§gﬁﬁ the nitriles of Table XI X below then the correspondi ng

t et r h3-direergapiobieigenei s obt ai ned. TABLE Xl X chl oroacetonitrile

bronrggg&g&j%gg&gw 3-chl oropropionitrile 4-chlorobutyronitrile

5-chl’oropentanonitrile 6-ch | orohexanonitri i e
3-hydroxybenzyl alcohol

3-hydroxyethylphenol

10 4-hydroxybenzy! alcohol

4-hydroxyethylphenol
‘2-methylresorsinol
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

LI
wn

added dropwise 7.5 ml of thionyl chloride during 10 min. The reaction mixture is stirred for 4 hours at

SITRSTITTITF SHFEFT /RITLE 26)



2-chl oropropionitrile 2-nethyl-3-chloropropionitrile

2-chl orobutyronitrile 3-chlorobutyronitrile 28hbvmnber2003

4- et hyl - 5-chl oropentanonitrile 2-nmethyl-3-chloropropionitri

3- benzWwo évaabdsor obut yronitril e 3-carbet hoxynet hyl - 4- chl pcpﬂmsnommi trile [
et T TTTTT" e .TTT TIT I 71TTT T7 | 28 Novenber 2003 WO 00/ 64888 80
3-tnet hoxynet hyl - 4-chl orobutyroni7Zrite

2, 3-di met hyl - 4-chl oropentanonitrile 3, 3-dinmethyl -4-chl oropentanonitrile
spi ro- (3, 3-cycl opropane) -4-chl orobutyronitri le .5

1- CW@rtWﬁW—@déWh nylpltpléﬁgg’mgcéw@n The organic solution is separated, dried, and

| - CEUaP&QHE@EJ%e ?%ﬁ%ﬁﬁb‘?ﬂﬁi}@mﬁé@ 9&%@‘]4“%1‘1% which is used without further purification
3-cyclopropyl met I orobut’'yronitril

3- dmﬁh@hytananonethyl 4- chlorobutyronltrlle

3- et hyl ene-4-chl orobutyronitri |e 10 3-pro pylidene-4-chl orobuyyronitrile
PCT/ USOQ' 11833 EXAMPLE 13 Ethvl -4-benzv | oxv-2-hvdroxv- 6-net hyl - benzoat e
Et hyl - 2, 4- di hydr oxy- 6- met hyl benEZaMPLE6 g, 21 nmol) is dissolved in

acet one ) h sium carbonate (2.9 a,
21 nnDI)Qﬁgﬁ §H§§$r%98% %%dPg%%gﬁﬁggégﬁﬁﬁgg§g”mﬁlg§15 m xture i s heated at
r ef B{ﬁx-qﬁtomlm}zﬁndnh)ms*s/)beiiwltahehoboI%Mpbécmﬁmmelcsr@dmcﬂhlwide saegrared (100 )
and water (100 nL). The organic layer is washed with water (2 x 80 nL) and
brine (2 x 80 nL), then dried over nmagnesium sulfate and the sol vent
removed in vacuo. The crude is pEXANBCE By col um chromat ography (silica
10% e |, acet at h exanesh to give the title conpound: 'H NVR (300 MHz,
CDCMLM@-@%&—“@MH‘“ d, 1H), 6.38 (d,IH), 5.05 (s, 2H), 4.40 (q.
2H) , . 2. 5} laBturstd) 3-hykdréhmiethyl 3h§nol A0 SEXANVR bt @eetonitrile (0.081 mol) and anhydrous

potassium carbonate (0.081 mol) in acetone (160 mi) and dimethylformamide (20 ml) is heated at reflux
for 48 hrs. The reaction mixture is filtered and evaporated. The residue is diluted with ethyl acetate (150
ml), washed with 10% aqueous sodium. hydroxide solution (3x100 ml) and then with brine (3x100 ml).
The ethyl acetate solution is dried (magnesium sulfate) and chromatographed using a silica gel column
(ca. 100 g) and eluted with 1:1 petroleum ether: ethylacetate (2 1). The resultant oil is used directly in the

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



Et hyl 2 4-bis- 4-fluoro-ben | oxv -6-nethvi-benzoate The title compound is
prepared using essentially the same procedure used i nofEXAVEhEerlshogxcept
using the twi ce the amount of 4-fluorobenzyl brom de in place of benzyl
brom de WERKRABE 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- net h)f’lg- benzoate (0.5 g, 1.8 mmol) is
di ssolved in DVMF (10 n:L) and 60% sodi um hydride (0.07 g, 1.8 nmol) is
addﬁg} nd Etl rredl 20 mnutes, formng a clear solution. Then 1-
hro BT 6pane (0.27 nL, 1.8 nol) is added and this mixture is
heat Qiib@,gnol,gg,@nhgre 4 hours and stirred at roomtenperature overnight. The
solvent is renoved in vacuo and the residue purified by flash 30
chromat ography (silica, 5%ethyl acetate in hexanes) to give the title
conpound: ' H NWR (300 MHz. CDCL3)p:&MplF 10 - 40 (m 10 H), 6.39 (d, IH,
6. 33 (d, 5.03 (s, 2H), 4.38 (4O, 2A), 3.9
12530 (s, ﬁ%nen > hgergymathiipfenoliot Sxamele 73 feplatd bqr&acomewnemf'fab*rﬁ@ifﬁBélHéw ng
conp i tially the same procedure used i n EXAMPLE
14 3¥%gtgfaﬁl§?sﬁ&ﬂwﬁgﬂd§5%rg€n§% in place of i-brono-3-phenyl propane. 35
EXAMPLE 14a Ethyl -4-benzvl oxv-2-cycl ohexvl net hoxv- 6- net hyl - benzoate 28
Novenber 2003 WO 00/ 64888 81 PCTIJUSQR{d1$33 'H NVR (300 MHz, CDCit) S
7.32-7.41 (m 5H), 6.36 (m 2H). 5. H, 4.35 (q. 2H), .3.71 (d, 2H).
2.2 &bsdromethﬂphmol(m 51-1), 1.34 (t, 3|—_|), 0.88-1.24 (m 6H); MS (El) 383
( cycl ohexyl nethyl brom de. EXAMPLE lob Eth
II-ML beﬁ%&?%ﬁ&lﬁiﬁh‘%ﬁﬁ | -6- 4-nethyl pentyl oxv)-benzoate 'H NVR (300 MHz,
CDCI3§n@rC7lp®2erwyldm0b¢h 5H), 6.37 (d, 2H), 5.04 (s, 2H), 4.35 (q, 2H), 3.90
(t 2 1.68-1.78 (m 2H), 1.55-1.59 (m 2H), 1.26-1.39 (m
_ %écaﬁd)%gfl&élco (EI) 370 (M +. Prepared from
1 broBthdromttwlf}éme@mandEﬁANPLE 15 4-Benz loxv-2-nmeth -1-6- 3-hen 1- ro
ox -ben Nk Y ~4- benzyl oxy- 2- net hyl - 6- ( 3- phenyl - propoxy) - benzoat e
(0. 57$hy9ery&§nﬂNgce&Fax%8ﬂﬁ sodi um hydroxide (1.4 nL, 14 mmol ) are conbi ned
i ¥b etMHMOXYrﬁethjriar)ndmwd heated at reflux for 6 hours. The solvent is
removed | romet hane is added to the residue. Then | N
nyar ol RRgl AR

2-methyl-5-hydroxymethylphenol

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
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added to acidify the m xture to pH 1. The aqueous |l aver is extracted once
wi t h di chl oronet hane and the conbi ned organic | aver s2swshadb@e3wi t h
water. The organic layer is dried over nagnesiumsulfate and the sol vent
rermved“f%“%gﬁ}a to give'the title compound as a tan sol PET/HHRYIEPid is
recrystallized from ethyl acetat g&petrol eum et her to provide an
analytically pure sanple; mp. 1092111 C, "H NMR (300 MHz, CDCI3) S
7.18-7.41 (m | OH), 6.55+«(d, 1 H. 6.41 (d, | H), 5.07 (s, 2H, 4.10 (t,
2H) , 4 21 , .62 (s, 3H), 2.16-2.21 (m 2H); M5 (El) 376 (MVM). The
f ol I4o(v%vi ﬁéd“((:%ﬁrp?gm@gnére prepared using essentially the same procedure used
i n BEX@vRrdeoxyropeiplepel using the cited ester in place of

et hyl -4 oxM-12- ((1- phenyl - 3- pr opoxy) - 6- met hyl benzoate. EXAMPLE 15a
4- Beéﬁgﬂlg@%ﬁ%ggﬁ’%ﬂéxvl met hoxv- 6- et hvl - benzoic acid Mp. 127-8C (et hyl
acet4a(2hpkoxyptapyiphenbler ) ; ' H NMR (300 MHz, CDCl3) S 7.35-7.42 (m 5H), 6.55
(d, ; 46 IH), 5.09 (s, 2H), 3.91 (d, 2H), 2.63 (s, 3H), 1.75-1.86
(m %h??m&d{&%@pf&gaheeﬁlp 5H); Ms (El) 354 (M+. Prepared from

et hy3-¢ dhpkozyprapypinol cl ohexyl met hoxy- 6- net hyl - benzoat e. EXAMPLE 15b

4- Be‘%fly%oaév- 2- neh{)h%l -p-(4- met hvl - pent vl oxv) - benzoic acid M p. 83-5C (et hyl
acet Gt e/MPEPPEF BIHPE Reer ) ;' H NMR (300 MHz. CDCI3) S 7.35-7.42 (m 5H), 6.55
(d, 3-i44dhydroxybétylghenyH), 5.09 (s, 2H), 4.10 (t. 2H), 2.63 (s. 3H), 1.83-1.89
(rn, 2H), . 1.58-1.63 (m 1H), 1.32-1.37 (m 2H), 0.92 (d, 4Hy; M5 (El') 342
(M -‘."%J;)’&HQY*YZ’H‘Y#PE‘?HY& hyl - 4- benzyl oxy- 2- met hyl - 6- (4- net hyl -

pentyl oxy) - benzoate. EXAMPLE 15c EXAMPIB b '

4-flg&§m&%benzoi c acid 28 Novenber 2003 W 00/ 64888 "
PCT/ 4 ' MHz, CDC1,) 8 7.39-7.35 (m 4H), 7.11-7. 03
g r8n4 4H) , ﬁ.gﬂi&tu(‘fdof 2?:& ofﬁcﬂlﬁrbfomgrozir%le,ﬂgaf dodium aiilg& ade}.ﬁé of Srgﬂﬁl’ﬂ)lgl :VB (E)
P r r,om. et , 4- bi s- ((4; fl uor o- be oxy).- 6- net -

benz b4prade ‘Eﬂ%ﬁﬁ@%t@%r?‘é%f%dsosﬂﬁé%ﬁféﬁé{ #?9?‘;}-‘%%% 52%%%“ o8 's%’f)ﬁrteflon of
ﬁ- ijodﬁlb e isdsified whg N8s’b8iul°ﬂ|’lli2}|d}ox;ijdﬂ aRd égﬁﬁﬁl:d (\\4?1): \lmith)etﬂ)s a@ﬁhrkeh dar lpcnuaexng‘s ﬁmtiog

roxide. (1., .o 1 and .2- onone .na ne (4. 1
ol e i A e b B R gt Pt Ot AR aheds ) o e
and (henlbroplopAj-eetiagole,Mitidheid uied directly infthe neasp.ng precipitate is collected by
filtration to give the title conpound. 'H NWR (300 MHz, CDCI3) 6 7.84-7.89
(m 4H), 7.48-7.53 (m 3H), 7.40 (d,

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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10 1 H), 7.29-7.32 (m 1 H, 6.95-7.04 (m 2H), 5.20 (s. 2H): M5 (El) 360
(M'. EXAWPLE 17 6-(3-(Naphthal en-2-vl met hoxv) - phenyg Nohéxner20mgi ¢ acid A
sol ution of 2-(3-iodophenoxymethyl)-naphthalene (0.5 g, 1.4 mmol) and
hexynoi ¥ aﬂ?fﬂﬁéo 19 g, 1.7 nmml) in piperidine (5 nl) |§Caﬂf568/aWth Ar gon
for 20 m nutes. Then bis(triphenyl phosphi ne)palladium 15 dichloride (0.01
g, 0.014 mmol) and cuprous i odi de8¥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
to roo t,u ernight. The solvent.was renoved in vacuo and the

r esi ﬁ‘ﬁ“ghm\gp?%ﬁ %ﬁ’“?q"%cf’l"tgﬂr omat ogr aphy (silica, 4% nethanol in

di chP.Grdﬂmhﬂalthordpmngmnentehe title conpound. "H NMR (300 MHz, CDC13) S
783 7.48-7.54 (m 3H), 7.19 (t, 1 H, 6.98-7.05 (m 3H,
5.21 ?é‘mﬁﬁﬂm""’?wﬁéﬁ’e(“f’“c’“ﬁ% 1.80-1.91 (m 4H): MS (EI) 344 (M+ 20
EXAVRIifo-(3 3-§eld@ogdiaphtiiabbnydniviiiaet hoxv) - phenyl | - hexanoi ¢ acid To a

spl uti thal en- 2-yl met hoxy) - phenyl ] - hex- 5-ynoi ¢ acid (0.54 g,
15)4 ;fﬂﬁ?rfmlewyl‘r@iaﬁ%fﬂ‘gl? I?}’EEEWE')E is added 10% Pd/C (0.10 g) and this nixture
i's pl-agedmehyR-BanémappéicRheanénd pressurized to 43 psi with hydrogen.
This reaction is allowed to _shake overnight. The reaction is filtered 25
and B15¥c! gEfP%‘H?‘hXIé‘ﬁﬁﬁﬁb“FYﬁo‘Wé%o The residue is purified by flash
chrogmq@gﬁﬁmmo,ﬁahj,mp@mora%ﬂml{m@oI in dichloronethane) to give the title
conmpound. ' H NWVR (300 CDCl3) S 7.83-7.89 (m 4H), 7.46- .7.56 (m 3H),
7. 1737“3212!"%%4%'%013“9"%"6 85 (m 3H), 5.21 (s, 2H), 2.59 (t, 2H), 2.31 (t,
26 . 3%rSidenéQ-chBrobuBlbniridS (EI) 348 (M . EXAMPLE 19 30

t - But yl - di phenvl (-i odo- benzvl oxy)silane To a sol ution of 3-iodo-benzyl

al cohol (4.68g. 20 mml) in CH, - XA £) is added'inidazole (1.49g, 22
ol )E.tlﬁﬁﬂ-d gengg&y.bq{vgnﬁmmnﬁtﬂ\yjbe&lag@rl de (5.74g, 22 nmol). The resulting
mxture s stirrred for diTuted with, ether washed V\@th Watg ﬁnd bri ne,
dri edthyldst- ‘P@@G&Véﬂﬁetbﬂﬁ%ﬁ%‘F&’tééltWBﬁ) vedipqlbve i gcgtong, 2% oj |

( 9. 41oidtion WYRddefrhdtadidn daMonate 859 EMM%&) 4Rd benzgi bromlde 2. 5 mI.. 21 mmol). This

[ 3- (t-But vl di phenvl si | vl oxvnethyl) - phenvl | - hex- 5- vnol lxlgv«iqbec[ 2003 WD
361 6 a3 b A% Bt SSHUTR T tAACBIeAGRelpr is dded syl scetate (100 L) i witen

t- BUEY@&:HLE hﬁl@wcﬁac n;@éqs Q%@HM}K y\)a&lr |(3Q%0(r§L}4-£ﬂ£bnné-& \{Tm):lnl), ittien THEd 6we® L)
is a ex- 5-ynol ) )Tand 2_ . 0.85 mmol)
and @ﬂgnfslmlsql,fﬁte apd the r-‘f?llﬁ“} rempﬁpcgm vacuo. The crude is purl by co umn chromatography

(silica, 10% ethyl acetate in hexanes) to give the title compound: 'H NMR (300 MHz, CDCl;) § 7.38 (m,
SH), 6.41 (d, 1H), 6.38 (d,1H), 5.05 (s, 2H), 4.40 (q. 2H), 2.51 (s, 3H), 1.40 (¢, 3H).
20 ‘ EXAMPLE 13a

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 termnperature 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




solution is degassed and pl aced under an argon atnosphere. To this solution
i s added piperidine (5.4 nm, 54 mmol) and stirring cogiNoRBsef®n34 h. The
reaction mxture is dituted with ether, washed with water and brine, dried
over MYYSDRO/64BE concentrated. The residue is purified by PEB&N00/11833

chromat ography (silica, 30%ethyl acetate in hexanes) to give the title
conmpound as an oil (6.84g). 'H NMR (300 MHz, CDCI3): S 7.70 (m 4H), 7.40
(m 6H) 727(m 4H), 4.71 (s, 2H), 3.71 (t, 2H), 2.47 (t, 2H), 1.74 (m
4H), 1.10 (s . EXAMPLE 21 6- 3- t-Bu Idi hen Isilvloxvneth | -hen |

- hexHrﬁWRﬂf)OM‘é% %I@ﬁ?@fz -7.41 (m. 5H), 6.36 (m. 2H). 5.04 (s, 2H). 4.35 (g. 2H). 3.71 (d, 2H).

6 [ t i-di-gh I t,hy n 1) in
AN Rk AR b i Sl S A L s S T
mxtﬂm’déflb@l%dﬁrrred under a hydrogen at nosphere for 17 h, purged with argon
filtered through celite concenmve the title corrpound (5.99) as
an oil. M5 (El) 389 (MtBu)-. 6- 3- t-Bu idi henvlsii [|ox
met Behyl-4-Ueazwaxv=2lyasthvi i@ -raetid peioviax @elentdaen of -

6- [ 35,64 [ il Prypet ] xanQl 9g, ) in
cer BARGUHDCTA 3ok VR 2.8 350E . SN 2BBt s 730 G &
m xtz.BBe(sBﬁ),alcﬁteﬂ?ﬁ\{ai QH) (155- 1088 (D2 HMDLS-130dm, RICH30 KEGH)(MBQENSTI0 ()L nmol ) .
TheH;esuItl rr}a}aEn h’ﬁ stirred for 2h then diluted with ethyl acetate,
&P 8P n'Bet P{ dri ed over MySO4 and activated charcoal,
fil tered through celite and concexangtigdis The residue is purified by flash
, acet ate / 5% dichioronethane in hexanes)

: Z2h ¥ oil. M5 (ES1) 461 (MtH)+. EXAMPLE
23 Er:tma 4t-&ﬂiﬁc8@ 2Lmahyltna@vﬂheﬁyll;ﬁapd@w&%mI(o 5hgnvd mmbp4ad 0b © sedid et hyl

est r . To. a
 Fodicd 0t | SmRbagicombing it eRonm(GpE) eSS PLABRLTEF LONETHE (3. 3 g
7 3 smveh:)ls temovM1%%5am cﬂ;cﬁlorgm&dﬂfl&llspﬂgjrﬁﬁtﬁlthﬁffﬁ&febmt E‘N(hizdrg&}l@';c aid%s rr{nﬁl )
an I mo . e mXxture 1S lrre or I‘S en
di | Lﬁd aflﬁ?%fﬁﬁévmf?ﬁ L%lr Jam P&uq%&&w ig extERsisd @neh YiFR %&tl@ﬁm edr i ed
oxercokmﬁ@& ofxAilc mf}@ ?ﬂihl’edibﬁ?hw}g gafe@ﬂ]iﬁllﬁ‘ozinﬁ: By isf deRd ot nfldofﬂgshuné sulfatefanc% N
cnro uti n W e er exa ive (0] i e
gﬂ ?Pﬁ‘g spmﬁm% 7 w560 [ g ve epifl soymquunms g iAn S&Eﬁesf)h? S%gig it rﬁcrﬁf%ﬂﬁoze B0 (m
gHébetl?yl Qé’etaftegpetr%lé)lm ethePR p('(gﬁldeldfo anaﬂnZﬁlv( ;ﬁzre %'ﬁ’)p,le &. ;65 0631 l"@") H I\@I@E@gg t, 62Hé H

t (m 4H), 1.3/ (m 2H)
(& oML GO DI 4 nidAh 5. saﬁdﬂdlmsﬁwmd KD, 256D (s . 361 (20,

6- t hyl h 11-h d net hyl
et 51 B IO P S TEDRTE B 14 date Bcetic acid (268 L 5

mol Thegnupvymgwopg;m‘lc(s grem_rgpare'ﬂh)gmg@m;ppgiy the same procedure used in EXAMPLE {2
except using the c_:1ted ester in place of ethyi-4-benzyvioxy-2-(1-phenyl-3-propoxy)-6-methyl benzoate.

EXAMPLE 13a
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 —




stirred for 2hrs then diluted with EtOAc / ether. (1:1). The organic |aver
I's washed with water, brine, dried 28. Novenber 2003 V@ﬂj@b&ﬂ@&ﬂgoﬁé

PCT/ US 11}?9265 over I\/gSO4 and concentrated. The residue is purified by
flash chFo g‘ﬁ’r aphy (eluting with 35%ethyl acetate / W&I&??@%’}‘S% gi ve
1.12 g of title conpound. MBS (El) 236 (M). EXAMPLE 25

6- ( 3- Bronmonet hvl - phenyl ) - hexanoi ¢ &2 d nmethyl ester 5 To a sol ution of

6- ( 3- hydr oxynet hyl - phenyl ) - hexanoi ¢ aci d nmet hyl ester (587 ny, 2.48 nnDI)

in Tk o,m-), i dded _triphen hosphine (716 rnnol ) red
ant i TR b CRERTEoabads. Be B st he SR 285 hiaiy s S haded
por t izenvil. s£(saxuh: M¥E(EERALVIN !ﬁﬂeﬁﬂrw@oﬁ%thﬂﬁﬂbfs@i fSH3IbEnzy bRY-dThXhpL e 1S
concentrated and the residue is purified by flash chrorrat ography (el ating
Wit h b8Pt hyl acetate / hexanes) to give 682 ng of title compound. 1H NMR
(300 MHz, CDCI3) S 7.23 (m 3H), E&4uPpE16 H ., 10 4.48 (s, 2H), 3.66 (s,
3H) 2. 60 (t, 2H) 2.3 1 ( , 2H), T.683 (m 4H), 1.37 (m 2H) . EXAWPLE 26
pdenhgpapyiethy Daaphthaleneo- | ndol - 2-one.  To a cool ed sol ution (- 78C)

(J)f6 Nmé{glaglgb:oﬁs%%pﬁéner 4r1ﬂ§'m%m8&§m(%qogae Img,) %g&& om%m% t?;iﬁlgld’e?hﬂ g

dr opvi8gemaiyEmhe- (*Iomvmn%yl) naphthalghe (4.9 of B mm}éendotplsmlﬁpw%re wgdprargghtofhe . 5M
n- Bu ot l(eﬁct;loﬁt lgh!terl'&) aftl ¢ Itpate %bﬁl[&% ﬁlt g{qhé §ns§1‘r~\ﬁrgrre89nafl@i§ cc;léctem)nﬁl gyar med

to - Add dropw se 10 orret and let stiT 20 m n.
The g@abe titncimpaynd i AN RWBE @hMEGt CNEIL T 7861789 (maﬂﬁe’d‘i&-'bﬂ @uﬁﬁb,é’rﬂ}ﬁ (é,nd

Iut E ey th sat NH4Cl soln,
glbl neI ari ez 303 ?HI\)QE%S %g(acgm’en@y( [-l(} Nﬁ%ﬁéﬁr%ejos d)ue is purified by flash
chromat ography (eluting with 45% QMMPBEGI ate / hexanes) to give 679 ng of
titl d. L EXAVPLE 27 6- Met hoxv- 3, 3-di met hvl -
1, 3- tion (-78C) of

6- met h@ngunan n’éﬂk@hedprembxhyldhﬂammmiaJ@e o0& g 67V mot) andhe8Bhonmmid)(0ilt g, ITHE (13

[ TNVED, d f
) AR oRRE s e A2 S BREBPe
tihen dichionidt 0O 226.C14 vﬁdtdl)dhdpuprsa :bmde)(’mﬂ(ﬁzgneem(szmﬁol) trk addéd 40 thismlixtueend | et
~stir for .30 m

7 oom A TRHe Lprheer G- Ercusg et e APy ahieieoms Bupot Lpad ettt di | °
NHA Cl sob@hewadreimbeed in d&d:@dn@ﬁﬁrreﬁ@ﬁ@&nﬁwbﬁﬂﬂﬁ elitbraftbgrabhy (dikcal 46 ndthendl $n
pur | félclﬂoromemages)r%o gltl/lé ?hrgaf}tg%gr%%ggnd( it ﬁt I ngOWl-Pz, 88& 3) & 7.83-7.88 {m, 4H), 7.48-7.54
(m, 3H), 7.19 (¢, 1H), 6.98-7.05 (m, 3H), 5.21 (s, 2H), 2.47 (1, 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 .
’fo a solution of 3-iodo-benzyl 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




ethyl acetate / hexanes) to give 601 ng of title conmpound as a white
crystalline solid. M5 (ESI) 192 30 (MH)+. EXAMPLE 2828 November 2003

6- Met ho>&y &%& -trinmethyl- 1.3-di hydro-indol-2-one. To a cool ed sol ution
(-5-0C) "o hoxy- 3, 3- di net hyl - 1, 3- di hydr o- i ndol - 2- on@CTEERPOAEE33. 14
mml) in THE (10.5 nl) is added 60% NaH (132 ng, 3.30 mmol) and the

m xture stirred for 15 mn. Add 3583dropvm' se to the reaction m xture

i odonet hane (215 L, 3.45 rrm)i) the cold bath is renoved and stirred for 2

i 1l 28 o TR B R e B SO N T ot e LB R R s SR, °

or gah¢*c5-b’aqlé2 Simd., Rasthred) wdt(ﬁh;ﬁht’d (S Gl. &8 mmolmhdiEyl (dT1 g, MY BimolybrB4 and

i SR Rz A8 M Bad 3 B01 1St ST R Rl POt Crb ke

V\:hl t 64 cymyd) ald Isiimigg sohtirated MB4 @EBie)reeZO& aMhbD is dxlErXANRh Eth2!9 waheltiwikh @ter

trimeth | -1...3z2di hvdro-i ndo]

gl "f‘“cn&??é’l’%"r“f’ﬁ%awﬁd Cinﬁntm%ﬁeowﬁl&d? Sutsh By E* ﬂwat%f@éy ilis® in
ac cet B&%adiytlace(aBHia hexdn)a.;)ns o;agldedmby?iﬁ@m@maﬁ oA C6.84 ) ABINMR (B@(?Azk(zﬁcﬁcnmh The
resul.ti soJ uti | eated to refl ux stirre rs, then
ool 60703y sk B R: B 725 fochby & bis LT | RHICEE (5 bs Ly b(m A 14t due
i s domgol ved in EtOAc and the organic |aver washed with water, brine, dried
over MgSO4 and concentrated. The residue is purified by triturating with a
smal | volune of ether to give 49FEXPMBEERIt| e conpound as an off white

sol i g.[3 %Md\&h&:{h 1 hﬁxé’r@i 6- 3-

1.3. 3-Trinet hvl-2- I ndol - 6- vl oxvnet hvl ) - henvi -hexanoic
aci dTﬁétsﬂl)'l'Fw‘é t6al3- (r—ﬁyt}ddxgbﬂnmks]l)dﬁxy@feth»I) phenyi]-hex-3-ynol (880 mg, 2 mmol) in ethyl

6- hydé&aw 15, )3s &JdeH% Ry 'c:a}box?r( P')'ohryod rI 6% 'PH @g L. ?Tﬂé‘ﬁm(:é%@s dBred ndif a APHRbden! N

DVF (7 m.) is add 6- ( 3- Br onone enyl) - hexanoic acid nethyl™ ester
(682 awspfm * b r)ur%ﬁﬁ'd*“fibacr%fs'sf' ligrpd ﬂ@f&‘l‘i—’@(fﬁ%i? goncentRiteddo gve 4E titlespmpounde
resuls. 9ggglsm,5mqy;§(gl§3§\ga e;glut-o 60C, stirred for 2hrs. then cooled to room
tenp and diluted with Et OAc.” The organlc | aver is washed with water, brine,
dried over MySO4 and concent r at eeXANBLEZesi due is purified by f1 ash
chror@gqgea@taypheﬂmt}nmwchfvh-pﬁ&%qﬁebgﬂm@aeﬁt ate | hexanes) to give 352 ny
of tifle compound.” N5 4T0 (MFH) - . EXAMPLE 31 64341 3

3- Tr {TRetsRptionoifi b- (z-Bamdﬁlﬁkmbfbﬂriowneﬂu&rpheuwlrf@xmt(ﬁ%)l?:érr@tnle jn preseafidiec
acid éﬂ_@mﬁ ﬁ@h&&'@ﬂhfﬂB%iﬁmﬁ Yratdr ﬁGtHYL)“ﬁ; Q%lmlgtuﬁ)@ad%e@Ngﬂdly((ﬂ 95,54 mmol) and

Hin | oXx X r_}y exanoi ¢ aci d
RuCl3(H 0) (100 mg, 0.5 mmol) heresulting 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)-phenvl]-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

ST AT S AT T T e T Y A e



rret'hyl ester (110 ng, 0.27 mmol) in (1:1) THE / -CH3OH (1 nl) is added 250
gL water and ION NaOH soln (270 M.). The mixture is 28iNove@b&oz00s6 hrs,

cool ed djusted to pH 4 with 2N HCl soln. and dil ] Et OAc.
The or ggﬁ?§®4g%er is washed with brine, dried over MgSO4 Pgﬁ?ﬁg%oﬁnﬂé%ﬁtrat ed.

The residue is purified by flash 8p4hromat ography (eluting with 50% et hyl
acetate / 5% nethanol r hexanes) to give 67 ma of title conpound. 1H NWR
(300 N\ Hz, €DC13) 5 7.29 {m 3H), 7.14 (d, I H, 7.09 (d, I H, 6.63 (dd,
| H) oybr Iﬁ%S(ﬁgmd dordntrared Ofnd Rsidge s pur?’ﬁéoao}( ftash @H))mal%gr@ég( geiutig%%ith 3593 @thgri '

2H). 1.66°(m 4H), 1.40 (m_ 2H), 1.34 (s, 6H . M (ESlI) 396 (MrH)Yy.
EXANVPES?LS 2 Bewess hipleive 162 diokEtin ermprangd.odE éEFE3@a(Mdol ed (0 C) sol ution of

2, 6-di met hyl benzoic acid (20.2 ag piTpBl;s) in dichloronethane (200 nL) "is
added DMF (1 ni) foll owed by oxal orrde (14 nL, 162 muol). On conplete
addi té-GrBromgmethyitphenyiiearios acidmetbl ested stirring continued for 3 h. The

Ltir : : _ . oS q
ot 10 1Rk Y- B AN RN B RAE o BEMTL AR S 3BT Ty

tri et(d§ mdrisreddeg4GphemATREPhiTETT H6 mET2. 13 mio) RJFkd LnGiDmAEER04sB U808 & 1o5C.

No [ 33.1m.).. .addi t:i '
e e o A L

(400 istgncitatedand the residodie pudfied tydiastl chvotriatogtdphy (elufing withH8Yo et peetate 4 s
washed wi th hyd hl or i acid s | I i ica » splution
and Heeie o AR 6 P8l b erry i MR Bisbait SR BT B RRE R0 i
ClnpoL4Bi sy H)CH6d (3, 39eTisnt, 2r1a.3 | @r2Het.6pgni 4H)C a8y om.2HYS (EI) 164 (Mt. 5
Thedf ol | (év)énAngL(éoggound i's p{ epar mzenf [ thI Iy the Isama p][ oce?lﬁre I
used in a, except usi al cohol "in place of methanol.
| sobus-M2iHox @B itV 3hkivaeedneol BXAVPLE 32b M5 (E[) 206 (M'. Prepared from
2-methyl - | -propa 1 MPLE 3 Met hyl,. 2- nonet.hl - 6- met - zoat e
To a JE%T Eﬂ"i‘e&ﬁg'B‘Fg'hQ%@l °%%‘@f§tﬁ3$>’%’é’ﬁ%ﬁt2é°"€gé@d“%%*’g@ﬂ"hﬁﬁ &"aéb‘iﬁ%gm 1)
i n CQ.aM62BR&y A M.iSsnthad deds, b 135 PO HEUQOInTIL YTk aiiied dDpgise TMEDWVI.J7 hb) 10omed by
bg{zo‘}éL %glro;' de Q‘ﬁmoag 4.0 pll) TE} rei; bteinﬂgislseuti.on .S vvardg:edlrsto

r ¥ | URRiRgoRsd ydsep e iditien el el id I A B m g?h oD RIS BRI e i s
15 t h@fh téd REd (002800 dDBfopivise iioR@ thé LfosELVE.S imet)aed iet 2 ForO)minf THet er ed

and concentrated. The residue is . . .
reaction is quenched with sat NHCi 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 cdrnpouﬂd 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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purified by flash chromat ography (silica, 4% acetone in hexanes) to give
the title corrpound This product: (approx. 85% puri tyzsn\@v@ﬂnagezoms nmet hyl
2. 6-di ng nzoate) is used without further purification. El) 242,
244 (M pat?er n). The follow ng conpound is prepared L}’SQT@SOQQ htial | y

t he sane procedure used in EXANPL? 33a, 20 except using the cited ester in
pl ace of nethyl 2.6-dinethyl-benz Ate. EXAMPLE 33b | sobut yl

2- br ononet hvl - 6- net hvl - benzoat e M5 (EI) 286, 288 (M Br pattern). Prepared
f r onTles@@uichye? isGradhddBiithyshe heXANE 4

3- (Qui noli n- 2} yl met hoxy) - or Oggtzgg%}nee l(cl)l dl(/%lféggg% %%3?5?68{%%% fes’(jgeo m.,
85 niByigddydiagsdreratogriphy Gelummapuith A0%isEhyl 8Bam Hhexpgsidoaivedot o of @e Sodi um
hydrg oﬁrﬁp‘,{qa“;’mt@c - Ftionw se, and the contents are
allowed to stir gg ll@QsdeMS dE%I)(Mb(aggﬂ;fﬁlﬁor onet hyl quinoline (7.64 g. 42.7
mmol ) is added and the reactlon EXANPLORER to stir overnight. The reaction

'S pQu @,g" ntg,g tw,%& | (Zq%vg;lo)_l aph exiracted with ethyl acetate (1 x 200
mL “he aqueous | ayer and extracted again

) -
Wi t hTQa% ?%Mtloaeétﬁa’ﬂ@h‘(‘g’ 1x3 >otmethyl- 1, Fdéhydor gdoli oted §or m2.42-%5 pwol) étkeetivticidas hed

f i I t Bﬂlsg&eéggceﬁt erdq\%g%’hu%{ @2)( %mg‘s) ?L%IESUﬂo"ﬁ& ’ﬁ%fse’F%Ygﬁoir%["Euri fied

by deaS° hl 1083y ined @grsarhlanycc(osadl tb@eom Zenifandribhannited inddt @bt preedubsamag t o gi ve

or e B e SRR R ahf et b ettt D e Sl BRRRAM o opt

usi neg)nt:ememed t Emb rds:due :s purp'leddb@ tm‘urahnav.ﬁfhommdnomkne o@I‘E&ﬂtF@T"E’Eﬁ'}EgGT ot C r

mrTl V. 1q 28 r 4888 87 EXAVPLE 34b
4- (Qﬁ?mrfgf’ B n\cl)l i‘et %\f?%gﬁ &Q/(%‘" V5 (ESI) 232 (MtH) ". Prepared from
1, 4- but aned| ol. 5 (Qu nol i n 2 yl WMRL&E 30ent an- -ol EXAMPLE 34c MS (ESI)

246 tg-Mt 3. J-Trlmer%alrfo*{o-g 9 dthvdro Pﬁ &q% vloxvmethvlg I\‘P ny él\gngcc;zrt!.: %gt (fl]é%tgrs 3
To a solution of 6-hydroxy-1,3,3-trimethyl-1,3-dihydro-indol-2-one (396 mg, 2.07 mmol) in DMF (7.6

mL) is added 6-(3-Bromomethyl-phenyl)-hexanoic acid methyl ester (682 mg, 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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2- (Qui nolin-2-yl nmet hoxy) -ethanol M (ESI) 204 (MtH)'. Prepared from
et hyl ene gl ycol. EXAMPLE 34e 2.2-Di nethvl -3-(qui nol i p8 Rlovember 2003
vl met hoxyg obkgRan-1-ol M5 (ESI) 246 (MrH) . Prepared fro &2@@@&# gl ycol .
EXAMPLE 35a Methyl 2-meth |-6- 3- uinolin-2-vlmethoxv - VI
-benzoate 3-(Quinofin-2-ylnet hoxy%_ﬁoropan- l-oi (4.6 g, 21.2 mol; EXAMPLE
3a) is dissolved in 20% DMPU i n (50 nm.) and cooled to 0 C. Sodi um
hydri de (60% 920 ng. 23 mml) is added portionwi se, and the contents are
~all OVbﬁU) tOn &drmplett addiddh iR Ract pzoate
(77% 7. 25 o] AR ot Eg)re WEkifd fof s O BTSNl s Mk liplor @005 B
war m SPB'“P" {400 ply %h%rqhuéth@@)egtamed vitheatlier gFhe, etiEhextrgtdvished wigh ipdeackigricnt o
wat eraC(@aﬂltm*hW%k% 51@%@&1[ id?mﬁfahé( Brn@cﬁl%%ﬁﬁed%g g%%ﬁarq} 2 ncen?rat% [ gani ¢
fractlons are pool ed and wash eg wat er §) and Qnrl ne x 300
&5 B iy eympovpdehichfs WSF‘érVébIOLarﬂmheedwd@dtrqmndﬁ (BYRIGAMIt 0 an o | The

crsuderus%%wﬂb it oQ:HHEf b thanol in
di chl or onet hlang) R |Svﬂé&g#ams| f’lggégg%n% %&Q%@%@é %?%g?&%%%, The

foll W?@‘lﬁﬁmﬁﬁ%a'ml pradgsapbuethsialg essential |y the sane procedure used
I n EXAMPLE 35a, except using the Gl lgohol in place of

3- (qqgm?,@@d%lg; H@gé@te propan- |-‘Uﬁ%@§éLE 35b Methyl 2-neth I-6- 4-

ui nolTn- xvireth ! -benzoate M5 (ESI) 394 (MtH)-. Prepared

f r omMS(gi2AG (Y- 2rapared fiioox3-nethylit wrogandl  ( EXAMPLE  4b) . EXAVPLE 35¢

Ngt hyl 2-met hyl -6- 5- uinolin-2- 'E,EAWEEIE;" ent oxvnet hvl -benzoate M5 (ESI)

408 (k2 bRERRARSHs S In t hoxy) - pentan-1 -ol (EXAMPLE
34c). TE S50 Ll er{ 4 -dinmethvi-3- uinolin-2- Inethox%- ro

oxvrre‘fmmolut@nménwwl Bérroethy- HVSzc(aESE)! 0@0834(%&0 EXARIPEBA) md:dlr (atm mL) is

22 et O RN RO o D ol .

2- netrhslllhr&-S[OBm()qm \Vminﬁd]tozeﬂhmtdhunyd apth B poxperaatréi foc P8 mén Aha teact{cd.n¥xmgre 8 7
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purified by flash chromatography (silica, 4% acetone in hexanes) to give the title compound. This

product (approx. 85% purity, remainder is methyl 2,6-dimethy!-benzoate) is used without further

purification. MS (EI) 242, 244 (M™ Br pattern).

The following compound is prepared using essentially the same procedure used in EXAMPLE 33a,
20  except using the cited ester in place of methyl 2,6-dimethyl-benzoate.

EXAMPLE 33b

isobutyl 2-bromomethvl-6-methvl-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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88 28 Novenber 2003 PCTIUS00/11833 to 90 C overnight. The reaction is
cooled to r.t., and the vol une reduced under vacuum 28 NokéimbérdZoosnl, 90
nol ) is added and the pHis adjusted to - 4. The contents are poured into
water (WBO0/AESE and extracted with dichl oronethane (3 x PEU/URLY118The
organic | ayers are conbi ned, washed with brine (2 x 300 nL), dried over
MySO4, filtered and reduced under $¥&cuumto dryness. The crude material is
purified 5 by flash chromat ography (silica, 3% nethanol in dichioronethane)
to give the title corrpound "H N OB,M—IZ, CDCI3) S 8.27 (d, 2H), 7.86
(d, . 60- 7. , 7.26-7.11 (m 3H), 5.01 (s,
U8 ',°‘2H) 3.73 (t, 2H), 2.50 (s, 3H, 1.89 (quintet,
2H) M\BESESBJ (MGB)(MPdﬂ)ﬁed frohn @ 4fmtdnenbing conpounds are prepared using
essent | aIIy t he sane procedure used in EXAMPLE 36a, except using the cited
est e l ace of et hyl EXAMPLE 34¢

2- me pingl “Pet thoxy) - propoxymethyl ] 10 benzoate. EXAVPLE

36b M5 (EBt)Tvs g+ HA- @%M'ﬂdﬁ?s}’ﬂeﬂﬁhmw but oxvret hv[ -benzoic acid 'H NWR
(300 MHz, CDC13) 5 8.29-8.22 (m 7.83 (d, I H, 7.77-7.71 (m 1H),

7.62:7,54 (m 2H), 728715(mE MPLE 388 (s, 2H), 4.63 (s, 2H), 3.66 (t,
2H) —éng—iﬂ—Lm_Mz ' - , 3H), 1.84-1.70 (m 4H): 15 MB (ESI) 380

( MrHMS ﬁE@I)@D@-(PﬁdHYr m;ﬁ}’etdrfyc[m ethﬁlene alycol.

2-met hyl -6 [4 (qU| nol i n-2- y met -but oxymet hyl ] - benzoate. EXAI\/PLE 36¢C
2- Met hvi - 6-[ BbRt34%vznet hyl | - benzoi ¢ acid ' H NMR

( 300 2ximei=-6g n-80! (d, 1 H), 7.75-7.64 (m 2H),

7. 581\/78(523[ (2%(1\14+h|) P?ep%ﬁed7frélr§necﬁagnt(rmlvéﬂw 4.93 (s, 2H), 4.62 (s, 2H), 3.68
(t, H) 3.53 (t 3H),-1.72-1.63 (m 6H); MS (ESI) 394

( Mt Pr epar ed from rret hyI EXAMPLE 33a

2-me gyl NG il ). P X 439418 - benzoate ( EXAMPLE

35¢) 3. BYAMRLE l’%ﬁéﬂho -1-0l (4.6 g, 21 2 mmol; EXAMPLE 3 lyed in 20%

2-[2, 2§D| met hy ?L?rr?ga?n 02(vl met hor;(]\r/n)o- pr opoxvrre?)hlic'/ g mzh cIDI\lSue“ﬁJz“gn C

aci d T3 (SQLmde(csgb M PC.CBaign hydigdeX®§0%ocd 92Dk, 23 M8 51) (dedeﬂfﬁ)mlom'-fﬁ’éz afd, |H),

7 59 I% égl r}tg’ére %‘I%Wedztogg %3 Jlgél{_&mat ng% e%y?é%om%l_%%g?gg@%eﬂzeﬁb 7‘;’ 46 (s,
Pr epeirZ_é(g, 13 omol EKAMIPLE P2), i2 adiedmbdithe reaction is allowed to wann to r.t. and continue to stir
2Bl Ty LB RIS b B P ORRE L AR, )
used The o@wmoasap podied exd epthedivith ouater D\/PEB(amLaamibrme (22300, mL)sdritd oidre
cit e%g@(ﬁﬂh& ed aﬁd Ped?ig & uq:fdex3 Va(cgﬁjrln 1 alml i 211}'3 cruc{e maté’r?al 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 place 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



propan-1-ol, the cited al kyl ating reagent in place of nethyl

. 2- brononet hyl - 6- net hyl - benzoate. EXAMPLE 37a (2- Met hypg l\@verﬁberlﬂom@ I n-2-

| met hox xviet hvl 1- henoxv -acetonitrile M5 (ES!

Prepare q 6%18 - (quinolin-2-yl net hoxy) - propan-1 - ol (EXANB%%&% and 35
(2- brononet hyi - 6- met hyl - phenoxy) -acgtonitrile. EXAMPLE 37b 2- Met hyl -6- 4-

ui noI I n-2-vl met hoxv -but oxvnet hv) -"*henoxv -acetonitrile CInCITTTTTT CS, =
‘r'T mTTT L' 14" 28 Novenber 2003 WO 00/64888 PCT/ US00/ 11833 89 M5 (ES1)

3ab) SR8 ¢ R Rl koo ol G PRl Sigma SO G

vl - 6-m2;9ummol)iinadded, Iam’ktih(pﬂ-[ is eﬁJhQWtﬁBMth cheendave poacalime hater (400 mINRndESI )

363 (M m - I nol i.n-2-y| met hoxy) - et hanol . (EXANPLE 34d)
and (2 H%‘F%WBHEF% ﬁir-(lﬁ‘ﬁ@h <Y cegebie T rlaghptr trtne 7 X
4- ChI 300Qn ), tiédover IG}OSM -filtéted @hd Reddced iRdRE RNMM 1A RS, TRE Bvlle mKteXs purified

t 24 P d f l
U Sy Rt ) Antse AiHeralin { SHAOPERbet Bygisefie ige compound. 'H NMIR
bf 0”06390 Rz, éDdM)@fxozﬁdnﬁii)hy Bs @mﬂ?w% (&Cﬁ?ﬂﬁﬁlsbfvlsb%n 2@%&%&1%%63%{) 5.01

4- Cnhl or o0- 2- -3- uindlin-2-vlmethoxv - ro ox - 6- et hvl -
henox4: 2%)(:6{78#1 ?HP |3e84 (NQH() Bei3) (143D, 3.30EBH), PEY(gwiner 2H); cM%?(ESI)%tS (M+H)

2. 2- fBf¥dind c&gb'dd?lgg arfd é::?er%lle%F hQés)Qanﬁ @Qimd pr&:'eduré @%WE%AW

(2- br ononet hyF-4 | or o- henoxy) - acetonitril EXAMPLE 38a

2- Met wneptaxsmglhemltﬁ@ pstw-lzplapmftrh@kylz m@hx«bﬁrméqmmlm2|—oéwet>b9w)-fmc@pmn%tb}'1&f

(ﬁ; IVEBJ;%J)M@ [3 (qui nol i n-2-yl met hoxy) - pr opoxymet hyl ] - phenoxy) - acetonitrile
(333 ng, 0.89 mmol, EXAMPLE 6a) is dissolved in ethanol (8 niL). 10 N NaCH

(900 jtL, 9. 0 mml) i s added and tEXAMRIE W s heated to 60 C for 2 hrs.
The r2afethviré-fdavinolie2 vimethoxy)- -butoxvmethylritenzni¢ agid ed to -- 4 with 2 N HCL The

0, contRiiR o8 NRAL ISR DRS4S 3ty NAG 161007300, Pt i aspoet ot e

(100 e aquéous  ayer acte ate (2 x
75 rnL23-7.ThHer, BHRAM3ds.2H0t 6 ofss2 Hix E66:brﬂ§{)nlaﬁb (a.n@ﬂ)v@aﬂ{e,oww t.84-1.30(m, H);

(c):: MSZ(.FﬁIe)JB(%rﬁ 6@2—)—[’)‘. %rl [(Jaa(ljedo#om mNngglmetfhlyll é ?l{ (:T‘qqmg‘lnndZ Sﬁ&%&% HRS'&ImeYr%f‘f]“”m to

benzoate.

| EXAMPLE 36¢
Z-Methvl-6-[5-{quinolin-2-ylmethoxv)-pentoxvmethy{]-benzoic 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 (t, 2H), 3.53 (t, 2H), 2.41 (s, 3H), 1.72-1.63 (m, 6H); MS (ESI)
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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material is purified by flash chromatography (si.lica, 6% methanol in

di chl oronet hane) to give the title conpound. 'H NWR g@ﬂgvme,@gls) S

8298 H, 7.82 (d, 1H), 7.75 (t, IH), 7.56 (dd, 1 (d

%@P ‘%‘3‘?“2 , 7.00 (dd, 1H) 4.79 (s. 2H), 4.61 (sF H)VS"“’:II%%

2H) 370347(m 4H), 2.31 % 1.95 (m 2H). IVB(ESI)396(MH-|)

The follow ng, conpounds are prepa é)d using essentially the sanme procedure

used in EXAMPLE 38a, except using the cited nitrite in place of

{ 2- repRMESH3 el 5 BeNeKEk .

L acet gir?l (F§9 J[‘)$'(f(4 HEXAI{%IBgreggét rIP(th%W R‘i&&l?@%ﬁﬁhﬂbl\ J(:J( B ¥ 34b) and (2

2- Met hfwwﬁlef]wit&ulqiibﬁ-|Phe!12\)9+an®mhmkev) but oxvnet hvl | - phenoxy}-acetic acid 'H

NMR (300 MHz, CDCl 3) 6822819%81(d IH), 7.73 (dd, | H),

755750(m 2H) 17- 7.13 (m (dd, 1H), 4.85 (s, 2H), 4.60
:2-@mEtho By ) ethof vimethil)-pheRo32- a(:@tgmﬁﬁg 1.75 (m 4H). M

( I)
{5§ el 1‘1%59%{55'*?5 R ol aHins 5 2y gt EXAMPLE 340) and -
phenOk@}noawétvbﬁmathyleh(rﬁmwuaﬂm) EXAMPLE 38c 2- Met hvl - 6- 2-

ui nol i n-2-vl rret hoxv) - et hoxvret hvl E* S%é; gcet ic acid cTTR ZTTTTTTr cT FT
A ; | US 11833 90 "H NMR (300

- ) n. m | |_i)
7. 55- mwsmzmcmmm P?epﬁéd(ﬁdm fﬂ:(dd)nplﬂ-ﬂﬂmith@@) bian- 24d) (E)GMQEPLE 334) {oa(2d H),

4.81 3.76-3.70 (m 4H), 2.22 (s, 3H).
§( Egofno y Mf bré- g'lﬂ?‘eéglipiée&mf}')&gﬁt?rﬁ“ﬁ%t hyl - 6-[ 2- (qui nol i n- 2- yl met hoxy) -

et hoxynet hyl ] - phenoxy) acetonitri ME 37c). 5 EXAMPLE 38d

f 4- Chli{&:Chicize-B¥ 2. PAdim&h{IB-(quinolin-2-vimethoxv)- prop(mfmeth\r {1-6- methv!-phenow}-acetomtnle

i but t 300 Mz,
%&g@%@@@%@ﬁ( nﬁ)’epz"lﬁjﬁx%n? gt"bf]’h‘g Eﬁjr’}‘% " C‘%BW“%“’R*‘%“’ 7. 530 7.50
(m ZK'BXAMPLEMQM(Q-MOHE)hDethyﬂ-:l-&?lo(o%-n@H{}'i-ptén(ﬁ&) é¢&tonttle. 4.51 (s, 2H),
3.68-3.59 (m 4H), 2.31 (s, broad), 4H). NS (ESI) 444

(MHH) ! ) ; = 4- ui nol i p-2-yl met hoxy) 10
| it eheen: LE 38e 4- Chl or o- 2-
2, 2- d|{Mﬂ&lh)ﬁl-63[—o qmn@lﬁn-my&re%np)‘.mwymeﬂhsallxpmwe}}tacbmniﬁﬂmesn thg, ommﬁmm
- ac et [
%ﬂ’lg%ﬁ;t)ﬁ dlgﬁqjveg ezl@nql (é@l.()nf(} N NaOH (%00 pl, 9. 0( mmo%) is addeg and5 the conten
heated to 60 °C for 2 hrs. The reaction is cooled to r.t. and the pH adjusted to ~ 4 with 2 N HCI. 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

tho WTOX met by

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;) § 8.22-8.19 (m, 2H). 7.81 (d,1H), 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).

——
i

EXAMPLE 38
{2-Methvi-6-{2-(quinolin-2-vimethoxv)-ethoxvmethvi}-phenoxy} -acetic acid
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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). M5 (ES1) 459 15 (M+H)+. Prepared from 28 November 2003

{4- chl oWo-0@64388 2- di net hyl - 3- (qui nol i n- 2-yl met hoxy) - pr opoRGERISK/118336- et hyl -

phenoxy}-acetonitrile (EXAMPLE 37e). EXAMPLE 39a

N- ( 4- Hydr oxy- but vl ) - N- qui nol i n- 2- YOet hyl - acet ami de To a sol ution of

4-am no-| -butanol (943 L, 10 nmol) in anhyd met hanol (20 nm.) is added

2-quinoli ne 20 carboxal dehyde (1.57 gy, . The solution is allowed to
P!

stir BANMR (300 Mbjz. 6BCH §3- '%éli 'd'“h%t@—ﬁ 9((98’6’) ?T@J 798 (i) 7% el dd!H).
port;qa\m L3, ?ﬁﬁﬁb 6891% 69%@@%5945(%)‘3!%'1551 ]‘fﬁ) 558 (s, ilfl’)’ 4'54“5r 2&1?‘;%@'3”}*0'(:9“ of

acet [orid éﬂ( oronet i s added
drop\ﬂﬁﬁé 28veAHLMRERS]) 3R{HtHhe Preparedfiem @r"eﬂtbﬂr@“Pze(dma@hrr-Zﬂlmefﬂmwhnot her 2

hrs. @ﬂﬂ rEg‘};(gémgQﬂﬁdEx%h%L@ﬁ ontents are extracted with

d|ch|or e organic fractions are pooled and washed
wht h br| ne (2 x 150 rrL) 25 drlwm flltered and reduced under
VAL ] 5 14399 yshcid chr omat ogr aphy

o o R RSIEECE P b TEL A, 19,8005, (A S on e 6.

same 7pr7oceidu; 2H),8 84 (4, DHEXAVRY, BHR 95 | @xTEDB.681S159dmt Hid), ébﬂes;lmbnlr% (@l cohol in

R 20 Serban teRy MBS M (VAR PSS R Bt o 2tk LA o F 2 mbs Y, -

HDED&Elﬁadylﬁitﬁm] ;awﬂtmyf}lﬂcetdnltrliDd'(@)@(MPL_E EMIVPLE 40a Met hyl

2-14- (acetyl.-qui nolin-2-vl net hvl - b toxymet hyI] 6- met hyl - benzoate 35
N (- i dioxy prapYl \aly gui ol § oy 2 R i ERg L acot A de (#1010, 4.5 ol

Sodi Umﬂmdmo@%@ﬁ@%aﬁ@ 8@9,3 1’L>(6:5 mm% )5-7108 (;adde)d‘i amd 30#0@ mmeunmoaﬁe
stirred for 10 mn. -brom)meth)él - 6- met h gﬁg @%&%Z}%ﬁ%
SUBSRHI#EB (&3 im?éﬂzef cellove hood G$Ehol-8hEs B 1833 91
nIf5g (M@)mmépareEMWMEeh?@a 2i[s.2a0dedyvI- ih@:mlmtﬂﬂh&tmkg pRbpRYEEhYIP-6 a1 O

_ and are stirred overni ght The contents are poured into water (100
rrL) - ahenaxyt- P‘%@PéﬂleﬁMN@PEQI?e)acet ate (3 x 75 nL). The organic fractions

are pool ed and washed with wat er ggampii88o4L) and brine (2 x 100 nlL), dried
over I\/gSO4 f| | ter ed and reduced under vacuumto an oil. The crude
mat er : B-B i thyhacsts egr aphy (silica, 3% nmethanol in

di chl 'W@iﬁﬁhﬁﬁw-aﬁ\ﬁogwﬁ?aﬂ)mﬁ IJ.E' R HRIPGH Bthyd MiethdeRl (20485 is added 2-quinoline-
20  carboxaldehyde (1.57 g, 10 mmol). The solution is allowed to stir at r.t. for 20 min. Solid NaBH, (380

mg, 10 mmol) is added portionwise, and the contents are stirred at r.t. for I hr. A solution of acetyl

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
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(MtH)-. The follow ng compound is prepared using essentially the sane
procedure used in EXAMPLE 40a, except using the citedsfNoG&hBér 20b3p! ace  of
N—(3-h¥€5ox¥ﬁ@ropyl):N-quinoIin-2-y|nethy|-acetanide. EXAVPLE 40h Meth | 2-
3- acetVP UM% i n-2- I methvi-amino - ro oxvnethvl -6-net REPVSEES e M
(ESI') 421 (M+H) +. Prepared from
N-(3-hydroxy-propy|)-N—quinoIin-Z-%hnethyl-acetanide " (EXAMPLE 39Db).
EXAMPLE 41 a 2- 4- Acetvi-, uinolin-2- Inethvl-amno -butoxynethyi

- 6- nethylt - i i .

221 e FAETERAMBEE IR, The comensarg allowed o cometp ey andare iyl o o

( 3750vemigl. 86 aentshts arefpANRLIEoAGw)r (1 8) Wi sawlexwaktddvigt da etetqt7(35x Him)l). 10 N

Na 860, & | ).4.s,added, .and the

over meftamactiof A Rcled afo SEGRT RS U8 WS psblet 900 A0 el

f ol | big80.,l\temd apiviedwed dader varuuof to2n Mil HCle ¢trodadpiasal is prifptby Bash 4 - 6. The
contents are ur.ed.di,nt o water,. (100 ni nd extracted w i r.omet hane
(3 xeua Rt E e Bl Bl iefie el Bt PSSl B 250
100 @uyH)dried over MpSO4, filtered and reduced under vacuumto dryness.

The gru material ,is purified by flash chromataqgraphy LL i@ ~6%

ot hARSCTPKRE FERPPS v BRtf) g repbe Bt FHe R S T ERAM AR 300 e,
CDC1 8yceptafsampeiesited dicdhoBinPlace @f NogI) bydfox@&r&pylBN{gninolin-Bif)metiyl B8etafni@3 (m
1.25H), 7.80-7.73 (m 7.65-7.57 1.25H), 7.43 (d, .25H),

(s et 2 e st qumaiech & ; oxviel \?llfﬁ%l_gyl-ﬁénz;ga?tggs’ 2&6 338 4 ?g’
1 H) MSXE3D 48 (MHK) PrebaRd frbnBR-(GMydrdidy-propy BMN-fuib@lin-2ryIndthyl-aédian(ideS| ) 421
(MHH), - &Hﬁ L@LIomﬁng nonpound i s prepared using essentially the sane
procé%ﬁ% EdPk n ExAVPLE 41a, except using the cited ester in place of
met hyl 2-[4-(acetyl - qui nolin-2-ylgmeiiyiEani no) - but oxynet hyi ] - 6-

met hyli4lyaseaaikmolifEXAMREEyI4aniBo Powdox vinefiB4]-6-méthvbbén2eidaciimet h | -amino - ro

oxvret h | _-6-nethyl-henzojc acid_'H NVR (300 | aners,9:1.8
8. 324ty 2([%‘1‘“2‘#&1?{“"?5Qef"?‘."seahﬁﬁf“"2910",‘*‘0?‘3/%&8#‘.]%?‘%%%@%‘&%2%56% 9-.%%'?’"‘%
| H), EXAGPIE 4R) (sisseWld in ethhhol/(738n LM 10INNaOH. (240 (1., 3% rafitbl) liddddeddaridhe( S,
1.8H), 4.95 gs, 2H), 4.66 (s, 1.8I—&T_], 4.61 és, 2H), 3.65-3. 47 (m 4H),
(s, Zompnts gre geatqdgo 90 3¢ pverpighy The reactipy is cpoled 1q &g, andl 2AUHCI (43 pb) i adpied,
(qui. ' . v - B d ir ‘

s Toea Sl bropMis ity S0y )Tt st AT £ 0 L OB e powred rtoater o
( EXANFOENUDA) extraexAvethElichPeroheth@ué (3ol TrmR). yTherdrgro)c-fingtiens-arg poolsdl and washed

Ch L_)witlhlbt'ihé k‘?» X %UJIIT), d%T;Ereﬂ\A g%iohpil'}iteréd 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, 1.35H),
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

5 (s, 1H), 2.31 (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,

5
O

2.58

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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S

28 November 2003 WD 00/64888 PCT/ US00111833 92 -2- Chl or oqui noline (3.26 g,

20 nmmol ) and 4-amino-|-butanol are dissolved in anhyd2s8Mégenbd2ons) and

heat ed W d4dasg8 for 4 lirs. The reaction is cooled to r.pbeTReuHIesE | NtO

wat er (250 nmL) and extracted with ethyl acetate (3 x 100 nL). The organic

fractions are pool ed and washed wi¢h brine (3 x 150 nlL), dried over MgSHA,

filtered and reduced under vacuumto dryness. The crude material is

pur| fied by flash 5 chromatography (silica, 7% nethanol in dichloronethane)
o gi{blareinglins & ?écmﬁamml) B -EBNY- l@ﬂmnol(aMolveﬂhanMJ D&Or{te ebygdund i s

pre ti the sa cedur.e us

excé"%{af“ﬂ;? YO BP 2R b el S B BB AR BTN M e withy

3( thyjlaicm@@kam no).- ﬁueapgmnd Frﬂitno@%:&déﬂ@wwﬁe:{ E&Tbm%@ﬁx(lwhu driéf epar ed
from - XAMVPLE 4 ui nol i n-2-
| s SRS hecsRoR PG et P T G I R el (432 o,
2.0 Mhatogﬁééhﬂsiﬁcad;zaﬁ metharbl §54EME@miethardd U6 dMRkE tith cobPound HEY(ESN2) 7 and
COOlﬁﬁ 5) 0 C. Sodium hydride (60% 88 ng, 2.2 mml) iIs added portionw se,
and contents are stirred for 10 mn. Methyl

2- br DhofoibiviHg-comp®ink )¢ pl‘bﬁﬁ’x\éd)@ﬁrﬁ! dsdehlialiyaRelsai® prodeddrd 3R in EXRXAMEY 2a2a) 1S
added and the conéents g allowed to warmto r.t. and continue to stir

over RICGRYUSIPERE Ciedapinogiropelip aleegoft-amiBerdr®@9int o wat er (100 ni) and
extracted with ethyl acetate (3 >»x@mply 42p50di um chloride is added to the
Hnueweuinayea-mmlﬁd)q;rgﬁaqna and third extfractions. The organic fractions
are hed w 1br|ne(2x | SO nL), dried over MgSO4, filtered
and ﬁ%ﬁ%@ﬁ%n val():rﬁﬁ?f‘Fﬁ o 3-spipo-1-prepanly ude naterial is purified by
flash chromat ogr aphy (silica, 3%Emiphﬁ[l@h_,al n di chl oromethane) to give the
title d EST) 379 (MtH)™ The foll owi ng conpound is prepared

usi ng R RN s Y ARG SAIYRZERAMPLE 43a, except using the
cit enL(@hmahsz ylarmuﬁﬂ)atm@anOf ér(@ﬂyinlgpi b an%1 ﬁ)@rmmé sy ansdledlin 2803 DMAMRLE 43b

|-6- 3- in aminoro oxvneth | -benzoate MS (ESI') 365
J(?/H—él- HF (ﬁﬂﬁp}éﬁ‘éﬁ)%ﬂdﬁﬁéc( é&%ﬁ@l Hydrige (6P%n8 109, 29 opalhisiaddsd porkaNPE RN HS) . The
fol | auiie £OTRANES it M&mrze&omsan&gvueéaanwt@hioxtet(m,%gpm ﬁﬁﬁ%we used
i n EXAMPLE exced;_th usi'ng the cit ester 1n place o

2- [ 453%@@?% Zﬁm 39pq sndhe eontanksdre alidyed yo BETIR V- h‘é@qﬁPF‘]lmG—tO Sy ovemwht The
et hydaeH ERBLE 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
Methvyi 2-methvl-6-I3-(quinolin-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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EXAMPLE 44a 2-Methyl-6- 14- uinolin-2- {am no)-butoxvneth.'|l -benzoic acid
"H NMR (300 Mz, DMBO) S 7.79 (d, IH), 7.56 (d, IH), 284&vémber £a03 2H),

7.25-7.Q 6.72 (d, | H), 4.46 (s, 2H), 3.42-3.36 4H), 2.27
(s, 3H)" W0 g (m 4K NS (EST) 365 (MHT. Prepar R igH ot hyl
2-met hyl - 6-[ 4- (qui nol i n-2-yl am no) - but oxyrnet hyl ] -benzoate (EXAMPLE 43a).

EXAMPLE 44b 2-Meth |1-6- 3- uinolin22-vliam no - ro oxvnet hvl -benzoic acid
SUBSTI TUTE SHEET (RULE 26): 28 Novenber 2003 WD 00/ 64888 93 PCT/ CIS00/ 11833

AR o b Ty ol 30 S0 Tk
3 78(1(1¢3H)261)70 (8. |5|7-ct3706(i, Z(H)m 724t) 2H)23.5%3 (SS(mS:JﬁD) 2. 5%(3%’% D61-1.081 U RL:, 262 -

d f
F??%ESZ’S%SQ(‘M;w no*f““h‘ir ffameﬂoiq ﬁ}e%g%&ﬁ%wl'q 2-yiaHsBreporEravALE 43b) .
The belzbael BYAMRIEOLMY i s prepared u5| ng essentially the same procedure
d . ted al cohol I f
5 PR RS prid i 3PP e oot ide tores reee i wed 1 BXAMGLESagent | n
pl acexapt m‘tghyé mﬂ‘:dhldﬁﬁ@lrmbl*ﬁyd ofB=@einbid- 99%&%@%&&%@%&1 the. c@ed\@f\%’}hatjmces 3-

U|noI|n2vIE no g thvl - henox -acetonitrile M5 (ESI 62
Pr epAPed" 1 BATR ("Hifl'fyﬁ Tqr?i“‘?'“‘iﬂ’)éhﬁ wefhyihessnas. | - ol and (2- brom)rret hyl - 6-
met hyl - phenoxy) - acet onitrile. EXAMQAﬁp@@@ Met hyl - 3- uinolin-2-vlamno -

ro oXydmedtimils-[3 - Xy}-acetonitrile ) ‘ Conitril
no - propoxynet nvl | -phenoxy}-acetonitrile
(27(’\)%“{5{I y‘:Jo% bloﬁizr{vh%]% | Crepair g Jeauinelint-Hamisto) -prgpatt irol ang (NbrpOmeltyb6- L, 7.5
mol )netl'@l-@ﬁldﬁdy)-a%bﬂonmet he contents are heated to 60 C for 4 hrs. The
reaction is cooled tor.t. 2 N HC §3.75rrL 7.5 mol) is added and the pH

i s adj ] . 4 - 6. .The con poured into water (150 niL) and
/RQl-prapogvmeshyi]-phenoxyhmcaticgeidi ¢ fracti ons were

pool wmwimrst@dmmmymm p@poxyrrmmmmqr}la@ao&wpw&% 73fr1|1|Jntr £d and

reduced under vacuumto dryness he crude raterial was ptlre enough to test

as i &istdvesi pathepgd (6 mbe10 U&iﬂhﬁdo HLHT - NvRio)3981ded-and t@@x&)ntﬁnihem t6 60
b 7. 52- 7 26- .12
E mr Ogé)fmr 47hrgD "_’l'he7 reB8i Qq]s clolol_eéi% Lt 9?(5@ Fgﬁj(g 7]5:312. 745 %%OIZ is ad?%g()and Hw

69 tc(-t- 4 - 3HThe gorﬁéhtﬂarSEoured into water (150 mL) and extracted with ethyi acetate (3 x 75 mL)

The organic fractions were pooled and washed with brine (3 x 100 mL), dried over MgSQ,, 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
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(m 2H), 2.33 (s, 3H), 2.05 (quintet, 2H). M5 (ESI) 381 (MrH) T EXAMPLE 47a
Met hyl 2-met hoxv-6- 4- uinolin-2-vi met hoxv - but ox - benz el Ember 2003

4- ( Qui nadd Boyeksygl met hoxy) - but an-1 - ol (1 62 g, 7.0 mmol) ang-Freédayihsss

2- hydr oxy- 6- met hoxy- benzoate (1.72,-,9.45 mvol, EXAMPLE 27) are dissolved
in anhyd. THE (10 ni). Tri phenyl pb}gsphl ne (2.48 g, 9.45 muol) is added and
the contents cooled to -10 C. A solution of DEAD (1.54 nL, 9.8 mml) in
anhyd. THE (2.0 nl) is added dropw se over 10 min., allowed to come to r.t.
and 343 (ESEB0WALH) gPteparddom EBFES-triRthyisaiiPARE ¢Skel ml@erwaxtaex M. Rhidis) 1930d
extracted W|th di chl oromethane (3 x 75 nl). The organic fractions were

- pool dé 8Halivashed with brine (2 x 200 nm.), dried over MySO,, filtered and
reduced under vacuumto drynessgxAp@Lgr4de material was purified by flash
chr ot abaRMx - Sinlck b@r‘iz‘aﬁf@t hane) to give the

titlé Tow ng conpound is prepared
uél n@%é&ﬁ@éﬁ“@ﬂ @Péfa%mpreé‘déﬂﬁ?@ym& hxﬂf@!f’A@VF’EEth?“d‘ma‘%xcept usi ng the

ci tedrhgmwnolc@mmua&@ar%re échysmo%sgxﬂglgxme @arﬁ@{n@@é@ﬁre%é@ﬂ%%emNPLE 47b

Et hyl 2- - ul no but oxv -benzoate TDCTTTTT" Tr -
aur , CEXAMPIFES wcepiesmmemwemem pkgeef mwbyb@m%é [(PCHirgne-1lretexys M5
(ESI) gb%‘*clyn(l venzdaleepared fromethyl 6-nethylsalicylate (See, Hauser,

Fr an ynthcysis 1980, 10, 814-15.. EXAMPLE 47c Et hyl

4- benzyl oxv 2 meth |-6- 4- ui noIMﬂ%oxv -but ox -benzoate 5 M5 (ESI)
302 (2ue (guine ethe enzpfaaeid 2- hydr oxy- 6- net hyl - benzoat e.

The fiply ) { h
used TN ‘?ﬁ‘é@ﬁ’é@?@?@ﬁﬁi@&@mp%if@pﬁhﬁ%r%‘éﬁsﬁﬁ LA IR R EHETORSE T e
et hydH)27. Fett, i), 6619[(8 21 ish ¢4, 2H, 204 (mmpxw (s, PrpPIgYmRE), A1 18 TendHat e.

H w&g %ﬁ%@ﬂ‘ﬁ%ﬁw%%ﬁ Pt TR S BRI 7,

(t, 7.62 (d, 1 H), 756(tﬁxmmLEzr3b19(t IH) 6.49 (t, 2H), 4.88
4 2 W87 (s _ {t, 2H), 1.91-1.87 (m 4H). M5

- met 'IB[D(MRQS([O@AHﬂlﬂJDE]j)Im 22 Syim(m hBlX,W)S-b(ldt (DH)(]? 1N 2Hz7e63 (d DKBIVREHt A3,
7.20-7.15 (m, 1H), 6.80 (d, 1H), 6.71 (d, 1H), 4.90 (s, 2H), 4.05 (t, 2H), 3.76 (t, 2H), 2.47 (s, 3H), 1.93-
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

'HNMR (300 MHz, CD;0D) § 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 {t. 2H), 4.69 (1, 2H), 2.28 (s, 3H), 1.95-1.85 (m, 4H).
MS (ES1) 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

SUBSTITUTE SHEET (RULE 26)




15 2-Met hyl - 6-[ 4-[ qui nol i n- 2-yl met hoxy) - but oxvl --benzoic acid 'H NVR (300

MHz, CDCl 3) b 8. 27 8.22 (m 2H), 7.84 (d. 1 H), 7.77 $8 Nolerber 20083 (d, |

H, 7. 59 % , 7.20-7.15 (m IH, 6.80 (d, IH, 6.71 (d, IH), 4.90 (s,

2H) , 9/643332H) 3.76 (t, 2H), 2.47 (s, 3H), 1.93- 1.8Pcmysodihs3zs M5 (ESI)

366 (NH—i) Prepared fromethyl 2-nethyl-6-[4-(quinolin-2-ylmnmethoxy)-

but oxy]-benzoate. 20 EXAMPLE 48c 95

4- Benzyl oxy- 2- net hyl - 6- [ 4- (qui nol i n 2 yI met hoxy) - but ox -benzoi c acid ' HNWR

( 00 H, 7.75-7.58 (m

> 'ie"%‘éz‘%'#i“’“%ﬁﬁ‘y 6“4’5" (lso’(bl—ﬁ g >54 msﬂHiksd'zﬂ)ivedAn ’rQ%(EEWleTHﬂ(wz (t

2H) i) 68 chbled BH)°C. BodBrr(ISd 60%1'795 §5n{;l{ei Akided

Prepared from et hyl 2 bgn‘?ylngé;%/-z met ml ]4 )QUI neo F{}{ﬁa&&% %oxy

but 0% FurFdr{oroiftmein. aE)C&W@En@to r3ra(nﬂsﬁhem§drammd[)-nﬁn \nkcrbatyrhawyc)mcpmeﬂmﬁr | - oI

1 3 Bg@ aRediRl 63 in. 10% and, cool ed
C. jqSodl amh %I'% emlo ge?,l‘%()"!r) ’FS%%%‘*?% G glvgba“dfﬁnﬁqﬁﬁ'le')‘"gh Fhe

cont Eﬁ*ﬁtrsaca%lswmrp Bt Waer (10)0 L amt cﬂra(:'},ed wRB eyl methtd @ xr200.mlg0Thesdrganiced f or

1) ot Soord SRR R LAY 8D pl P AB4E R My S et | <

cool waguynp tOrantml, Thpcrudematemlovaamared RPBastrichroaathgeaphy atticadi sM 10% ahy|

acet G e or | ct,i ol ed and washed with
bri ngcu(;% 1@hé}618eq%_§ﬂé@??g%c;%n\} ﬂ/&bﬁga} ?gg%gg%%@“ uced under vacuumto
an Bhdfollobrieg Menmpepamdi umgeq@ufttailwﬁd: saiyie ploaedure (ed iihe GrerRiy (SI l'i ca,

2% c et hane t he | e c rrpound ESI)
234?%&%})%35 EXK R}Iﬂf_ gﬁ)e e stieh P fcﬁﬁfﬁ\‘ig'y bzeméthy b% #1 '65?&%'5'13“‘3‘)01 rret hoxv
- r opropoxeethyl}-befzenzoat e SUBSTI TUTE SHEET (RULE 26) 28 Novenber 2003 WO

00/ 64888 .95 PCT/ US00111833 3-(2-EMZOI 4-vii et hoxy) - propan- |-ol
(1.2 o I s di | ved U.in THE (20 nL) and cooled to O
C. sg('}%ﬁ‘,‘{?ﬁiﬁ 2 UE)]\iUU S5 l%ﬁ thyll-b Sortionwi se. The

cont BhisiR (aocemsxz; chew) § 807- &@gmnnzlaj 70H|((:s 61er7 }wgﬁ -3H), ?Q@L'/S&h ggrﬁg 1; 02

anot 0 rononet hyl - 6- -benzoat e g,
Q?WL%%@'%ﬂ% 9 gﬁig‘eﬂ% Al7E e H)- t*d‘gdévr%')t b8¥ (quing 74D s M B¥er ni ght -

The (M. Priapdrad fldn [s6bit) I R etal €43 (72Qﬂknmxa%ldt—ﬂﬁeﬂf'&?)eﬂ'om‘&ﬁeﬁl&ﬁy | acetate

(2 xbe%g(%t m.). The organic

EXAMPLE 52
4-Chloromethyl-2-phenvi-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



fracti ons were pool ed and washed with brine (2, .x 200 nL), dried over MySO
, filtered and reduced under vacuumto an oil. The cpgifgvémb&adoal was
puri fi edobysdds@sh chromat ography (silica, 15 - 20% et hyl pcHUSt0ALES3I N
hexane) to give the title conmpound (1.06 g). Ms (EST) 438 (M+tH) . The
follow ng compound is prepared usipg essentially the sane procedure used in
the previous EXAMPLEs, except using the cited ester in place of nethyl
2-met hyl - 6-[ 3- (qui nol i n- 2-'yl met hoxy) - propoxynet hyl ] -benzoate. EXAMPLE 51
2 Medrid\birin6.-th@x drizd oherv:SQx ahelordmid sshitloois\concenat@xy Bt Mheliitle bespoeadasaci d ' H
4}(‘%‘ IVIHz CDCI3) 8 8.07-8.04 (m 2H), 7.71 (s, | H), 7.48-7.46 (m 3H),
NP%m 2H), 4.71 (s, 2H), 4.70 (s, 2H), 3.77 (t, 2H), 3.72 (t, 2H).
2.48 (s, 3H), 1.88 (quint, 2H). MXARSILE 382 (MtH)-. Prepared from
iSOb(lIt-Bﬂon&rréﬂNnﬂlmetl@*l{chdo%vpitféfdﬁﬁtn(bxaZ0| 4-yl met hoxy) pr opoxyrret hyl ] -

T PR e E (1326, 5 ATEHICD SR G P e L Ty PR DR i
heat @bg 525 hnifboiés) ATOHE (i 751610, Athetnkikfird a@@meerd%umniogéne&,ushnd @aﬁd kel ting

mxture is then cooled, diluted with ethyl acetate, washed vvlthK(I)B

sol ufallgrred yeddition ke ppiigns, of Néuomwmwsml%a SE8 HuRales)- Al 99 sinisse t he

titl gecomMRdodendaed i thé’%‘s@bg(g@nf‘ﬁi%q Bhutl QhombrdbhHBY (s, b heatEi@Re) VB
(EST) 194 (MtH, C pattern

2=Cvirioele thegitle-compeirieas b onlevetien voistallme gplid (& (F8¥ 239, 241 (M), Br pattern.

Zo hydr oxy- 3- met hyl benzal dehyde (1@xAngpLe/s O mmoles, Aldrich),

bro SRy Brd';xl1&h\(1- €S), and potassium carbonate (11.4 g,
mol es - eated to 55C for 3 hours, cool ed, then
d| I uﬂ@dliQKPt°kﬁ énméw!phmé (70 gt 17 mmiod), bremweacttonitrils (47 i 32 meolardmotassiup ur at ed

carE&laHatdtGQﬂ: 48 BRI %@cs&ﬁ&ﬁmfuk aafe%ne%ﬂ ,%9% M%até\&@%uam sgngRN rat ed to
glvetetl ['€” conpoun asayefow solid , CDCl 3 8

10. 2eeagwon i filgpred, zopeenirared f,mq-gw regidyg pg@uoqed |l;|;twe7n Q@lqrﬁmetmaqq)and watery g 2|_|)
125 420@mc%mse lm&gltﬁ4 ?ﬁ is éﬁeﬁ -dried Q%l' maﬂ%ﬂ%\éulfﬁ@%ngmtlta{eﬂl €.
21M tr rreso utlono oro ride ( es) is

sl owasd a.g by@o!anm@@rog@tquraphg @:!1@@ 1 Q,%m&;yl @ptate in hewcanes) to prowde the tltle

2-cya Fﬁ;n 0 b hyde (I 1.25g, 64.2 nmoles) in THE (180 ni).
After&g II‘IBI %S@%r og)e(/bh%%%gﬁe reaction is warnmed to OC for two hours,

then quenched with 2N HCl (16.8 mEXAMBLEPTuted with ether. The organic
| ay e f2-Bromethyledicdorg-onmethwlcphenoyy)faggteritridé t h di stilled water 28 Novenber

§§’ 03 (4-Chloro-2,6-dimethyl-phenoxy)-acetonitrile (700 mg, 3.6 mmot), 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)



WO 00/ 64888 PCT/ US00111933 96 and brine, then dried over MgSO4. The organic
solution is concentrated to give the title conpound asgg ﬂové/rﬁbé%{)gl | .
EXAMPLE 55 (2-Brononet hvl - 6- et hyl - phenoxv) acetonitril

Tri phenYOSRE4388i ne (1 5.2g, 57.8 nmoles) is added to PCT/USOO/11833

(2-'Hydr oxynet hyl - 6- net hyl - phenoxy) -acetonitrile (9.30, 52.5 mmoles) in THE
(175 nL). The m xture is stirred u®Zi | honogeneous and cool ed to 0C,

fol |l oned by addi tion, in three portions, of N bromosuccinimde (10.3g, 57.8
ol es)é. After .90 . mnutes the reaction is concentrated and the residue
puri £ d“wew aﬂﬁ‘%%vﬂd%%o&gr*hﬁsnwf%wr%ﬁe thp: titlegarpoupd mithgut figthen yiel d the
titl guanogiends asl) aggp@he. yel l ow crystalline solid. M5 (ElI') 239, 241 (M +,

Br pattern. EXAMPLE 56 (4-Chl oro-2.6-dinmethvi-phenoxy)-acetonitrile

4- Chl or o- 2, 6-di net hyl phenol (5.0 g, 32 nmmol ), bronpacetonitrile (2.2 nm, 32

Moi SoRa h@@& HBBF&@ES}Q%QS 66,6 i@entd8. MDI ) are conbined with acetone
[ux for I3 nh. The reaction is filtered,

(50

concdif f‘%ﬂoé‘ﬂ"%'ﬁa“ F'f?é‘ﬁ"‘e%ﬁ”ém@l'é@h@ﬁetskmhéé of eerpenaindschif thialinventiret hane and wat er .
The 15 organi c phase is washed with IN HCl and water and is then dried over
magnesi um sul fate, concentrated and purified by col uim chronat ography
(silica, 10%ethyl acetate |i hexanes) to provide the title conmpound. M5
(El) 195 (M', C pattern® E’fom) -4-ch | oro-6-nethyl -ph
enoxv) - acetonl trile 20 (4-Chl or o- 2, h noxy) acetonitrile (700
ng, 3.6 mmol ), N-bronosuccini m de (510 ng, 2.9 mol) and benzoyl peroxide
(72 @MMQMe heated at reflux in carbon tetrachloride (10 nL) for
16 h., nggagtg%gtlon is cooled, filtered and the filtrate is concentrated and
pur|f| um  chromat ograpy (silica, 5% ethyl acetate in hexanes) to
provide the title conpound. M5 (Eb) 273 , 275(M+, Br pattern. 25 EXAMPLE
58 Met hyl 6- Xy i cvl at e HA M xkyree of 6- met hoxysal icylic acid (10.0
g, 59.5 nnol)r%lmn%f@; 0N, (A0 mg_a.n.d_iu.u nk) 1is heated at
reflux 48 h. Although son® ‘aci d renai ns the eact Mo is<4concentrated to
remove the methanol and parti tl@ﬂ_‘iet ween et hyl acetate an sat ur at ed

sodi um car bonate solution. The o phase is 30 separated and washed
Wi th sodi um carbonate until no aci dgr€mains by TLC anal ysis. The organic

phas e 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




is dried and concentrated to provide the title conpound as a |low nelting
solid. EXAMPLE 59 Ethyl 4-benzvl oxv-2-hvdroxv-6- met heB-Nuwsmbat 200B0 a

sol ut i oWOHU/6483Ry| - 2, 4- di hydr oxy- 6- net hyl benzoate (4.22 §CTABWMSES in
acetone (80 niL) is added 35 potassium carbonate (3.0 g, 22 nmol) and
benzyl bronmide (2.6 mi, 22 nmmol) &8d this nixture is heated under reflux
overni ght. The cool ed reactl on is diluted with ethyl acetate (100 nL) and
water (100 nlL) and the organlc | ayer washed with water (2 x 80 nmL) and

brine (2 x 8Q nL). The or ver is dried SUBSTI TUTE SHEET (RULE 26) 28
Nover@?‘t @ AD 06/ 64888 PGE 0/ 1183 ma f_nesium sul fate and
the sOf vent em)V‘%r\;i) prew—de-—t—hs-tlt%'\ﬁn@m\ hout further
purification. M5 (E 86 (Whwa Solid phase synt he% of the conmpounds of
the invention: The foll ow n@PyMFs an exanpl e of the solid—phase synthesis of
conpounds of the invention Experinental Procedures: 1. Rd Loadi ng: a.
HO~Br ci r G pyr..Dl1F A three neck 3L round bottom k is charged

with 4-bronobutyric acid (23.38 g, 140 mmoles) and DW (1.5%4). The
reaction flask is fitted wwth an overhead stirrer. After stirring for 10

mn| n. order di ssol ve .t he, aci d, 6-di c I hIor| e (19.0

DRk roufd SR ot B Shgrc SRS p S MsRiRAET P S udties fod (o
Af t lerDMF(rB ngr He @dacorbildl0 lfhted tvite aVbedrigdsABSrrérlahd Gmmifedrn aﬁfice\hﬂzﬂlﬂ' bagsin (1.7
mol e

. 29 cr.onol.es/ ni.c gA 4are

{hen ARaEePHRERS 15 PRt oftupiradie SR HE BB Bt 67 P BREEE) BErFTbr 1o
hour saddedt Aftee agprkirfdtelly D0 fin@ds] el jcetwager bERGE teﬁﬂwedThr)dttUe’ Radtbndllaldiad siram t he
flask. DVF %‘Fﬁ adddtotereact z‘ﬁ{“@adi sk is allowed to
St S S BTAMRE LI 6t i e ehisde HENETPD % ned. “The
M cr Qiﬁe&&mowersemm&hmdsn Sﬁ}hfolle@}janﬁ@l')tags(a.lm redrist(es gand: adtad 16 ¢ reRfeamediy. i N t he
foll Q@_/‘l E' P% uence: % l_&/\é\ ﬁ?‘ﬁ I4Ll{ %Fchl oro hane
(3 x Bepselitief AR dpekingn o ba ehich foshins 4 ke i EPEHOANLES
dri eds Rynoved 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

o T0 oo

{CH,0),CH

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

SUBSTITUTE SHEET (RULE 26)




bl owi ng a stream of nitrogen through the flask with intermttent agitation.
After sufficient drying, the McroKANs are sorted foQBNgee,ﬂgégzdogactlon

2. Phenglg dadpkacenment : Wc) 00/64888 98 r Nat(, KI l\%?f g@g 2003
PCT/USOO/11833 0 }t A three neck 3L round bottomflask P& g with

4- hydr oxybenzal dehyde (17.1 g, 14@ mmol es) and DW (1.5 L). The reaction
flask is fitted wth an over head stlrrer and imersed in an ice-water bath-
After approximately 15 m nutes sodi um hydride (60 % di spersion in oil, 6.48
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t he reactlon m xture. The reactio is 1mersed in an 0| bat h; which
i s hédieptiring fetreproamasly 1umpnsiessthe flask is geainteidohe MiskKANs are evashveddn fheom t he

oi | l?ﬁtohmﬂrf‘s@qxﬁhéeom (§Q4q§9%crﬂ<9r8@9é§5 tﬁ] {PRER bl TPQANL‘?%&h‘!cﬁPm&EQ yeent

is 10 renoved e reaction Iask
al | oy Lothen |“lﬂfla6*?l (hpﬁMMlmremytharE(lmﬁwtég‘ arethanble 1 sélh)shtthlmremdhhmmed

DIVF ( 5L he.
oge g ehelt L M AnERET abiing BE iRy LAy oihfng L858 T o
Th| s nmgenthwoust he ﬂ@qbe‘athente!ammtreagttauon hAger $ufﬁasntdmug:thelei’m¢(Pé~isfalmmntEdf rom
t he m@@gtk,&n&{ ear. Then the reaction flask is are washed .repeatedly in

the follow ng sequence: THE (2 x 4 L), dichloronethane (I x 4 L) then

met hd@noheydtiox: 4 L), 15 dichloronmethane (I x 4 L) then nethanol (1 x 4 L),

di chl oronethane (1 x 4 L) then methanol (1 x 4 L), dichloronethane (1 x 4

L) and ether (I x 4 L). Af;ﬁjkthe final washing, the McroKANs are dried by

bl ow of nitrogen through the flagk with intermttent agitation.
L Ve

After t{ﬂtll ng, WW&{@O‘I’\B for the next reaction.
3. Reductive -Am nani

20ci(cd) O 3CH  Na( CN) BH3

Q\-'" >
. R

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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DMV H N A three neck 2 L round bottomflask is charged with the M cr oKANs

[ 784, 25.5 mcronol es/ mcrokKAN, 20.0 nmoles], trimetbyhgidhpdgpat e (850
m.) angodoplgey! - | -propylamne (22.99g, 170 nmol es). HA/US00/HEYS
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reaction flask is fitted with aniggerhead stirrer. After 2 hours, sodium
cyanobor ohydride (21.37 340 ninples) is added. After approxinmately 10

m nutes, acetic acid (17.0 nL, 297 mmoles) is added. After stirring for an
addirt ionatitudioth TH P end astred ifib askdiugher phweeutilizvstRasketd Ngaobeliqpidj 5
added ;to the flask: After stirring for C y 10 m nutes, the flask
i s tdehe ‘edfﬁfé‘telfﬂp&af%‘f\&wé‘?ﬁm\tﬁgéﬁé‘éc"o § F &= aF‘ ’J{?\F\Z{M ng sequence: DM' (3 X
4 L), dichloromethane (I x 4 L) then net hanol (1 x4 L), dichloronethane (I
X 4 L) then I, (1 4 L), dichloronethane (I x 4 L) then nethanol (1
X 4AE7]Y“%ﬁ? M%F'Z‘?f&ﬁﬁa(&@%()'l X 4 L) and ether (I x 4 L). After the final
svashi ng the mcroKANS are dried by blowing a streamof nitrogen through
the flask vvlth intermttent agitation. After sufficient drying, the

Mc n &d for the next reaction. 4. Acylation: DI CA DM aP
ctl.Cl=H N A three neck 2 L round bottomflask.is charged with the
McroK, ANs [784, 15 ng of Pesm 1.7 mol el g d|n per M croKAN, 25.5
m crornol es/ m cr oKAN, 20" 0 \d| of¢ rret hane (800 m.). The
reaction flask is fitted with an hgzéd,‘étlrrer

N, N-di i sopropyl et hyl am ne (20.9 nL, 120 | es) and

4- NN- di et hyl am nopyridine (195 ng, 1.6 | es) are added. After
approximately 15 mnutes, the acetyl chF6ride (6.3 g, 80.0 nmmoles) is
added. The reaction mxture is allowed to stir for 61 hours, after which
the reaction flask is drained. Dichloronethane (800 nL) is added to the
reaqt iAend fdadimle: After stirring for approximately 10 minutes, the flask is
drained. This is repeated. The croKANs fromall of the acylation

reactions are randorﬂg conbi ned Jj\nt/o\/,wo separate | arge flasks and washed

repeatedly u@he, - @/\O‘Q_\«_\-
Br

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 [1436, 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
MicroKANs are sorted for the next reaction.

2. Phenol Displacement;
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foll owi ng sequence: dichloronethane (1 x 4 L), THF (2 x 4 L),
di chl oronethane (1 x 4 L) then nethanol (1 x 4 L) dbghRERBEL Asjre (1 x 4
L) the /%%g (1 x 4 L), dichloronmethane (I x L) then nethanol (I x 4

L), dIC hane (I x 4 L) and ether (1 x 4 L) 5. C¥d ﬂéﬁ)gms?ﬁe

M croKAN is sorted into indivi duah well's of RORI AccuCl eave 96 cl eavage
stations. The well is charged w %1'di chl or omret hane (600 nm.) and then with
a TFA: dichl oromethane m xture (1:1, 600 nL). After agitating for
approximately forty mnutes. thg reaction well is drained into 2 nL

m crotubes in an 96-wello f t' The reaction well is again charged with

in vacuo using a ant Speedvac. T t ed-9roducts fromthe

cl eavage nother platedrSTTBYFFITFTF. SHF.F. T (RULE%% Novenber 2003 WD
00/ 64888 PCT/ US00/ 11833 100 are reconstituted with THE &nd tr nsferred into
two daughter plates utilizing a Packard Multi Probe Ii qU| ndI er. The
daught er plates are concentrated in vacuo utilizing a Vac Anal yti cal :

R (e e Rl g RERCE WRAMGy S REB B et ¢ f\igkmbina%ﬂé‘f?g@g wth

4 b DMid HLE Ld-i 'Ehmacrﬂlo(n A3sKIB fi ge;d WAD anovdrieesy sirtd and)l’vfﬁe(slad ) aln)lce-\Tahﬁ ba®act i on

f | a h. tirge After for
| Rt Bl RNV Rl VR RSB B0 e Bl e Bb el sttt BB 127
mmlaé@)i a@tfctr nbwop;mate@l :men(nih@s 3herice-varer Bath ihemswd atidie Magilon lél%\lsed(t&ékﬁﬁt 15 ny
of 1 S re .added.in turn. Af tirring for' 15 (1.7
Fvi\%ﬂ%n Fﬁé"r%gorr o%%A'% dfgqﬁ WEI‘%WQF&QM? %@A#\{g 37.1 nmmol es] are
t hemnaddwetbstrmcmoﬁem Beaoﬁm@las fahap&ass‘mmeloﬁmact 0 rurd Kided doaachction mixtre.f Or 18
hourﬁle re’%‘%nénhﬁasﬁ rl]Sd tmomerse 1nto QE I;){I%at’h \Ehr%& is Eeated EO"En zyf\lﬁer 14 hours, the reaction flask

is removed from the oilbath and allowed to cool to ambient temperature. The reaction solvent is

dch (%00 m) . manual agitation, this too is drained into
t he mL otybes in all 96Vl | forn@:\ avgge cocktail is renoved
cen

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 then the solvent is drained. This sequence is repeated at
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),
dichlorome_:thane (1x4L) then methanol (1 x4 L), dichloromethane (1 x4 L) then methanol (1 x4 L),
dichloromethane (1'x 4 L) and ether ( | x 4 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
MicroKANSs 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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is drained fromthe flask. DMF (1.5 L) is added to the reaction flask. The
flask is allowed to stir for approximtely 15 m nut esg NeREmbBEIDI3he

sol vent W&0W4883ed. The M croKANs are washed, stirred foPCIESOHIHEEes and

drai ned repeatedly in the foll ow n&%sequence DMV (2 x 6 L), THE (3 x 6 L),
20 dichloronmethane (3 x 6 L) and &¥her (2 x 6 L). After tle final washing

the McroKANs are dried by blow ng a stream of nitrogen t hrough the fl ask

with Lt After s Lcient.dryin M%roKANs are
cor t A SR kP aberBelnb i e S RNt SEIEE: TEsRR A K Rounl v
( RULIPMBY3 WOLOGH BB SBetiiapd ( rc& 4 1) hddaindethakdi (1 D4’ L*)Jd?crﬂ&omeahema(erx L0 Ben

g-crlt_g/gﬁoxy%enzal @eﬁt’f Qgr%?]g ang @ Izﬂg%ﬁﬁﬁ‘fq %)topg]n‘dl %@ﬁ“% a‘lf?'e?ﬁ'ﬁgwé%flctl on

f | aslethes( f KﬂtLedAﬁrEttthe fin| oyshidyeRniBidKANS aradtled bBisSRg aistredtn of Cifogi@t er bat h.
Atter rx tey15mntess ride % di rsion in ojl, 6.48
05 B PR By Rl St chte” A T P e Mot A b e de s e
i ce- waktaracbai.h i s renoved and the reaction allowed to stir at anbient

t enperature. for 1 hour. At the end of this time, the McroKANs [I274, 25.5
mcro Jer oKAN, 32.5 nmol es] and potassiumiodide (1.0 g) are added to
the reaction m xture. The reaction flask is imersed into an oil bath
which is heated to 60C. After 14 hours, the reaction flask is renpved from

the oil bath and allowed taq oto anbient tenperature. The reaction
sol ve, r mpved. DVF (RLF2 L) is addgyid¢ -@he eaction flask. The flask
is al vve | r for appsaxi natéTy 15 m nut es‘% the solvent is

dr ai ned. DI\/F: wa (1:1,*¥x2 L) is added to the r&&¢ction flask. The flask
is allowed to stir@gr approximately 15 mnutes, an n the solvent is
(S

drai ned. This seque xS repeated at |east three ti neao% t he
ef fluent fromthe washf ;S_\s@lear. The reaction flasks_atd washed
repeat edly in the foll ow ng~sequence: THE (2 x 4 L), | oronet hane (1 X

L) then net hanol ﬁt?!é X 4 L) di chl oronet hane (I x 4 L) then nmethanol (I x
AOL) A Hireariesk & frsedndhettgm ﬂa@k4s ¢hargeth sith #m\nawmsﬂ&l 25 15)micragadesimoewiédhane

(1 X 2. d—r)mt@[%g] %ﬁ@@i'&hl@om%thé]hel'@{io tﬁ{)t €he trél@thgn' A3k lsmgm’an BbgrthanQ&AWNar €

dried_by | owi ng. a stream of nitfrogen through the flask with intermttent
agi tadr"iS?RtOPYAﬁﬂt!étmeamﬁcmlerttm dhmydleshis added. Affeapprosiiately d S suipetes teghemthe next

r eactis@Ranate (98‘%‘,j BEb hYlﬁ)leé'JE Bdeli Oe reaction mixture is allowed to stir for 61 hours, after which
the reaction flask is drained. Dichioromethane (800 mL) is added to the reaction 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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A three neck 2 L round bottomflask is charged with the M croKANs [ 784,
25.5 mcronol es/ m crokKAN, 20.0 mmles], trinme th yiops Rel&hpaiges(850 n)
and 4-phenyl -1-butylam ne (25.37 g, 170 mmoles). The reaction flask is
fitted meﬁﬁﬁsover head stirrer. After 2 hours, sodi um cHaHYBYYIEAdri de
(21.37 g, 340 mmoles) is added. After approximately 10 m nutes, acetic
acid (17.0 nL, 297 mmoles) is addé ? After stirring for an additional
hour, the reaction flask is drained. Methanol (800 nlL) is added to the
flask. crnc'rrrrrrr Csr' VT (Pirf R 76) WO 00/ 64888 102 28 Novenber 2003

PCTJUS00/-11 33 After stirriflg for approxi matel mnutes. the flask is
drai ned. The MicroKANs flod RCes 3 x 4 L). dichloronet hane
(I x 4 L) then methanol (I x 4 L) ,@geﬂqonet hane (I x 4 L) then nmethanol

(I x 4 L), dichloromethane (I x 4 L) then nethanol (I x 4 L),

di chl.oncidiohdine (I x 4 L) and ether (1 x 4 L). After the final washing the
m cr oKANS are dried by blowng a streamof nitrogen 5 through the flask
with intermttent agitation. After sufficient drying, the McroKANs are
sorted for the next reaction. 4.9 Acylation: 0 10 A three neck 2 L round
bottom flask is charged with ting J\ s oKANs [ 784, 25.5 micronol es/ mi cr oKAN,

20.0 mmles],qao omethaﬁe(SOO ) gorbflaskisfitted
with an overhead stirrer.2f N dii sopropyl @Bhyl atiAe 620.9 nL, 120 mvl es)
is added. After approximtely 1 tes, the phenyl is anate (9.5 g,
80.0 mml es) is added. The react nixture is allowed to stfr for 61
hours, after which the reaction fl@ask is drained. D chloronethane (800

m-) is added to the reaction flaslomrAfter stirring for 15 approxinmately 10
m nutes, t ask, i

] he f | is drained, This.is.repeated. .The M cr oKANs, from all of
e Riftse B A PRSIt EIL AP & parkb b ToUTEERNES soif (5l LRNAPRER RE; o
f | asatmR(ic Lashedeacamrefiskds fitddnvithn ovébddavitrarg Afeesteringefor 0 el ionedeetdhane (|

4 T 2 4 . .di chl th | L) t th | I 4 L),

i BT A o 2 e SR R k12t SRR B AR
L) thehmoeldparebddedlin durd Afer sthivingl for D5mpdubsathe MikroK AdsIL)456N0 mg bEWaddlrexind L) -
20 5. ea . .The Mcr Ls.sarted i.nto .indixidual Il s of,.l|
Aocul T g8 Rl a0, 6R s B A el Pen srPaNe  hane
( 6_00 r&‘ﬁ!cﬂiorﬁl?ﬂiki Hia rmicftibn 8 a?]EA?d i sﬁhfo_ﬁﬂ ok @Gﬁhem'n& Tof_ll‘n_B pedod] l,tt;e&_élﬁtigﬂ.) . Qf ter
agi t at.ing .f Qr . appr ox t rty,. . nmn s, . the reagct,i o r.aine
o o Mty s Ofaindl Bomhe Pask VB LT S e efarloh it e ostis plorieado B
char gechppiokimatkiy hd oviransf frinken(tBOIveR) is dAfnk & r Theavlid@li ANs are washed, stirred for 20

minutes and drained repeatedly in the following sequence: DMF (2x 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:

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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25 agitation, this too is drained into the 2 nL .mcrotube in an 96-wel |
format. The cl eavage cocktail is renoved in vacua usba@icRemByaydozSpeedvac.
The conwerdorsagsed product fromthe cl eavage not her pl at esPCHUSHEESHSt i t ut ed
with THE and transferred into two daughter plates utilizing a Packard

Mil ti Probe liquid handier. The dthjhter pI ate is concentrat ed in vacua
utilizing a GenieVac. 30 Analytical: M5 m: 461.3 (MtH). Experinental

Aci o U g ek ieT] OO 885 9116 gy e MEROR (el ReBed (0D g

bot t qam%teabsvsad;rsb shranigei AN, 2h 5 ArikbeaskbHisoKanNaoR2 d n{r2BesBandopotakstOm oriideed )0 and

The reaction flask is fitted. with nov After
st i rr$)r?§f 'T%‘Fd tf(ﬁherfF"r"r'“P%mb‘F‘H%r—ﬁled'eacﬂf’%gﬁﬁ ! '?rﬂérsﬁ ngn °?ﬁ@ﬁ2‘qgﬁhﬂs ﬁﬁ?eodrtgbenzoyl
Cgljo(rng@ (ak9r Qh%\%&rs tﬁ@%aﬂﬁﬁ'ﬂ@ﬁ)l? &lﬂd)védgﬁ?]rlayﬂid it Bﬁh éll\;lmuawﬁd_Atﬁls codia8 ammhteg) ar ef
added in turn ter stirrin or ou t.he Ccro ng o
Wing tem@eraiure; 1] h?f%ﬂtﬂﬂéplaent&araqﬂﬂ&d f)rM MiaRided s the repctio W{?b ﬁ?ﬁ‘%&&m
37. 1 Aleasd sirbR asﬁ}@nma@ga@ difudd tiﬁees%mehﬁﬁ df‘dn&bﬂkmlFThQatéranIl ph)iss
allowed to stir for 18 hours. At the end of this 3 od, the reaction

ni xt ugdsledt & e gagiie ﬂPSrko e Hesksis alloved povitir for agproyimately fymyuies AP diGt i on

flaskg,JheisfabAr. T8is & l;éh\é@g rzelﬁaé& bt least fecaPRdsQX AR éfﬂdeﬁt froM iedsashiands t hen
t he solvent 1Is dralneg

croKANs are washed, s l__r J 20 mnutes
and drlgirnihd reeetine dleggage wqﬁhqdﬁepeﬁtsﬂlwowmg’olgéﬂﬁéﬁﬁ?éema\?%is é @) THE (3 x 6
Lo Gkﬁi&kd?ﬁeﬂﬁﬁéd?a(%’dgﬁ’enxm@th!ﬁol (31“@'4 e, fawhld—&nxmﬁmel{) x 4/%1)&&% :hlstﬁarfon (la{ 4L),

washi ng, M cr oKANs are dried bl o a stream.of n troq(e h‘&ig[)urgh
the f Hisbleramettang (et lnk thanemethaggi fla‘s # o dichjaremedan é.%ﬁxan@mb?frid T
M cr Og‘%l\flﬁla% hrﬁgrtitnee[qlcfr&{AﬂJWe By 1BAGHE @Btreatn oFI@6RN tHAb ol tRCRAR P 0- H Br

intermittent agitation. After sufficient drymc the MicroK ANs are sorted for the next reaction.

3. Reductive Amination:

H

° o (CH,0),CH ) ) 0
@—/( Na(CN)BH, @_\
H DMF N
0
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.

15

4. Acylations:
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A three neck 3L round bottomflask is charged w-th 3-hydroxybenzal dehyde
(17.1 g, 140 nmol es) and DMF (1 5 L) The reaction flzaﬂgvémbé,izdogd wth an
overhead stirrer and imersed in an ice-water bath. % mately 15
mi nut e¥C YE&m hydri de (60 % dispersion in oil, 6.48 g%@%ﬁé i's
carefully added. After approxi mpely 30 m nutes the ice-water bath IS
renoved and the reaction all owed to stir at Ot; nrrnc-nr'n*rTr C TI T T
(TTTT VI C% WD 00/ 64888 104 28 Novenber 2003 PCT/ USOQY 11833 anbi ent
tenmperature for | hour. At the end of this tine. the McroKANs [1274, 15 ny
of resin .7 molelg | oddi ng) per M 5.6 m cronol es/ m cr oKAN,

32. 5@ .ahd pot assToprT-odrde- (1. 0 " g) are 4Added to the reaction

m Xt ure. The r ctlon flask,is i mersed in an oil . h, which is heated to

60C. After 14 houf the reaction flask is renoved @ the oil bath and
allowed to cool t .'ent 5 tenperature. The reacti onos@\LQc@s removed.
DVF (12 L) is added ttbl\ﬂ@é@action flask. The flask is *all to stir
for approximtely 15 m nut and the solvent is drained. DVMF : water (1:1,

1.2 L) is added to the reaction flask. The flask is allowed to stir for
approximately] 5 mnutes, and then the solvent is drained. This sequence
is r/bpwtm;dc At rduadbottanhilesk i¢ dhaesd evithuhd MicrbKaNe{T84u g bf mam i hé maeddig ng i s

I k t edlyy .
e R R ABln E e, SARSSAGELY sl S aphblafpgsavence:
di chTleremrsohasieis(ficed with hn) o*teh\l&md mmmN dilsoprogy ¢thylamaie €28 SombnEi0hemele)1 x 4
L) th t 1l X di 4 L d et L
Al v PSSR e Ry e S BRATE A ettt APl T ibhesnd )
ni t reeghchidride (ghg 1306 nfﬁr’n@ls:k) 13Mdl’dhd TWH!@ﬁdﬂohtlEﬂtm\anltd ab fors] hé:ﬁr's,andshthfthem ent
d .t M er. th ti
o Bk Rl SR e il S F B o BRI B Mgl BTR
M cra;iﬁ#hbdsm{té!ﬁm minbtesgheoflask &Sdraingdl . Thishobmatd. Irbahlﬁ:m@;AhefroMadﬂrorﬁmQN 25 5

[ h te d
BT (R B0 PR So R Rl ol Bl et sk RS MA Epch AR ey, | 20
vm t hfoanwmgeeqhemet didhigroreéthane Af k @IL)2THPZ < 4 Ls)pdjd:hlasmmyamt(d) caiHy)dhéndreetiffid] 37 g,

340 s). i.s added. . Aft ap 0 m nut 17.0

. O ErdiekdpReRat g eheindt] g torerdioRdie iR

r eacs # o didhloaskethase (red beshd et haral LY 800 nL) is added to the flask. After

stirping for approximately 10 mnutes, the flask is drained. The M cr oKANs
are d%_&-na €n the foll owi ng sequence: DMF (3 x 4 L), dichloronmethane (1 x 4

L)t e midRsiia0lre {drteXinfb tltividkth GOLIRIPTRORRAGCUIea¥e 46 blkavabefiatimab hamokel(id x 4

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-well 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:

CYTDOTTTTIRE CrY T TIT B Y74



di chl oronet hane (I x 4 L) then nethanol (I x 4 L). dichloronethane (I x 4

L) and et her

(I

X 4 L). After 25 the final washing, bRqNHNEAHEKANS are

dri ed BYOWM64E8Bg a stream of nitrogen through the flask wcirhusooiigsan ttent
agitation. After sufficient drying. the McroKANs are sorted for the next
reaction. 4. Acylations: SUBSTI TUDE SHEET (RULE 26) 28 Novenber 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 cr orml es/m cro 20.0 mmol esj, and di chl or onet hane (800

m.). The rea
" N, N-di i soprop

is fill A" an overhead stirrer.
hyI A nev-(:20: Syo~<an— 0

4- N, N-di net hyl am nopyri di ne (195 gj 6 es) are &dded- After
approximately 15 m nutes, the @ chloride (6.3 g, 80.Qgmoles) is
added. The reaction is aI | owed t3—%tir:ifor 61 hours, and then the reaction

flask is drained. Dichloromethane (800 nlL) is added to the reaction fl ask.
After stirring for approximatelgr.B1Fm nutes, the flask.is drained. This is

r epeAtn&ée ndER S8 LIVbSHAWSAdE: ffag;omcagﬂge@tmﬁ hsom;a@aakﬁrc'age (7388G! \Rﬂ'ﬁmagsﬁ aﬁfﬁndom y
WO separate Iarge | asks and viashed repeat

conbln into

f ol |B% Hddeq

1

f Feaction fHask s fied ttidima querhgadsstiprpr. A[linst(rgng(fomQ_yun in order to

di ChligdoRRRERRE tHel2, ecd&hie}obtﬂhz%pi &Fﬁ&lﬂm% 0 mftd 157, r%m'o ks) ag& ﬁ.'a'ggmmw g, (1 x4

I% then met hanol , (1 di chl oromet’hané (1

hanol " (1 4

Honmeled st %ﬂﬁ’ﬁ% i '1“”5( ﬁ’zpr El)lfralsdoré hiqury, nhqmrq&mssmsa Eavg dftangiresio KANs

The

ch

= 1 ' l ro I m S e <
are (SO;lrrlhﬁel Yafosdi hcngé %@mmf)ﬂ Sl Jn@%?ln c?&eﬁkéﬁ PAVEMIR ]%l' A ET d3b ﬁn}g' ons.

arged di‘chi or onet and t

di chieastshdiesiind. hﬁf%@?%ﬁ’bls e‘ioﬂed tg Ol fot J 8 houns. t@trth%lgldwéth!smgruﬁcbthea{qmpmwx| mat el y

for t MiwirB i Bsined H6m teAGLsk OBM’iﬁdl 5 15is YRk R fe kA Gondalll THe G

96-wel |l fornm

t.

The reaction well 1S again ch argeﬁ.lvmth dl%ﬁ?%ﬁ%ﬁ%@h

( eoofoﬁﬂepfomwﬁféky e inates aggyhe acew@m is ctrhmsd t e Misraifrdisnedvashedostirteé f@ 20r
10 CT Rtddhe Sanld Qrﬁ%dgrﬁpé%'édiy 1]51 Q{ermflowx_gb Se VBRI 9%kl§,}34fiiF 3S,ﬁ gn‘oved in vacua

usi n% a Savan
pl at @&

concentrat ed

t

In

Speedvac.” The concehfr products from't | eavage not her

hlorgpethape Grnsé 1) endesthend2 & 6 THE Adfted tlterf'anlsff@rhmedh# Micoolf Ats aedridtber pl at es

til r (s) a n n
ey o e e L AP

( MrHYjerolgANg arersprigdhfosthemeyaeattices: 1. Acid Loadi ng:

2. Phenol Displacement:

5

D.\IF

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)




ccTroc,"T'rTT' rT- CLrCT nmrTT Ti Y4AN WO 00/ 64888 106 0 0 _11 Cl1 28 Novenber
2003 PCTIUSOO 1 1833 pyr.. DiIF A three neck 3 L roundnNeeémmear 4doask 1 s
char ge i -bronobutyric acid (23.38 g, 140 mvl es) and 1.51).
The regné&ﬂ&!&s?? ask is fitted with an overhead stirrer. A!F?Téps@flilﬁ’i ng for
10 mn in order to dissolve the agjd, the 2.6-dichlorobenzoyl chloride
(19.0 nmL, 127 mmoles) 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
r eSI then @ainednitois eécg;eﬂtd&adieﬂ&t@fzﬁ iéﬁkﬁﬁ@%s orati Bhd LA RLA e ahiREANead? - 1
%F%) are tthe dded Pﬁz é reaction flasks. The_reaction is allowed to
stir 9t iéeaﬁboul SA’tre Vhbed Fraesedly i e odlpivig sequrreer BAEE ohl) mi xture i s

dr ai ﬂeﬁlofdrmheﬁhel £ b 25 hen DMThdrb) a1 L, aucﬁmﬁ%rﬁaﬂe tihes LEBeh heMaddi sks LT he
flas stir for approximately 15 m nutes and the sol vent is

dr ai ﬁ'@h'%r Gf‘i’leéh Weg’r'b Khegy ’é”\%@?\é X449 |d|*°th&§°ff‘%‘i‘a“20‘ X Lhandgthes( lantiLHrAftered
I epetiedthaywhshing e fVQ&rbﬂWN%Qré&Wd%@%%wnM st(egm)ﬁf ﬁltr'a%en tﬂ?GEvh(tﬁ’e i)fa[sp with:

di ch| or onet hane (3 x and ether (2% L). he” final washing, the
M cr SRARKIES %g"aP‘bed‘“Ev su ok drying. the P\fb%rm%ﬁs nretsqawgﬁrthmqmgaptme flask with
i nt esMmdduide BFinh@dn- on. After sufficient drying, the McroKANs are sorted
for the next reaction. 2. Phenol Displacenent: 10 NaH KI DMV 15 A three
neck 3L round bottom fl ask |sv'tharged wi t h 4-hydroxybenzal dehyde (17.1 g,
140 mol (1.5 L) action flask is fitted wi.th an overhead
stirrer do{@'r‘gg&{ an |cem®bat@’\o@:-\a roxi mately 15 nminutes,
sodi um hydri de (60 i sper sHeA—+n—obt .48 O, 1% es) is carefully
added. After approxi nar® 30 mianties, the ice-water h is renoved and
the reaction all owed to i 1 aRCYBhanbi ent t enper at ure %Z\iel hour. At the

end of this time, the M KAI\%‘[1274 15 ng of resin ( Jqmol e/ g
| oadi ng) per M croKAN, 254 °m cromol es/ mi cr oKAN, 32.5 mmol and potassi um
iodide (1.0 g) are added to the reaction mxture. The react%u_@sk is
imersed in an oil bath, which is heated to
A three neck 2 L round bottom flask is charged with the MicroKANs [784, 25.5 micromoles/microK AN,
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. Methanol (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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60C. After 14 hours, the reaction flask is renoved fromthe oil bath and
allowed to cool to anmbient tenperature- The reacti onsgbv&hber HoseNMOVeEd.
DMF ( 1v2obdsedsss added to the reaction flask. The flask i sp@fusdohiga®d to stir
for approximately 15 minutes. and the solvent is then drained. DVF : water
(1:1, 1.2 L) is added to the reapogion 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 PCTI USOCY 1&1833 then drai ned. This sequence
i s déprsarydetatanies@0 9tHr 20 mimekes) wd 4N dimetislasfifdpyedine €196 ma hé nndleidng i s

cl egfesaghbe nAﬁé}%,igr@%%aeef\ DfrAd th%rnf‘euwa hl.ﬁraror EB@@& %&L:x ﬁfﬂ) L he oﬂ%{;xgw 99

sequence: oromet’hane én Tet hano
adgedh IT@Fmﬂéfﬁ%aﬁéIOQMed so st EO)r 51 hivan afre«t\h*aﬁbuhe (‘Elactxomﬂiﬁ)i is dradneshi or onet hane (I

L),
X 4 | or ¢dela {1l x 4
Q Ao RERaRRRITRR s ek inbfacr T A IR gt e B 2 of
i t flagieis dréineslu ghistisvepdateds KhanMidno KM omiat! obtie aeogattcmtra@nonséa‘rt sndauif/f i ci ent

dryl r orted for th lext Reducti ve
Ami ngﬁlbmtegﬁﬁm‘&sm& %C”‘jﬁ‘i anﬁgfl S&ec} @efi )bgltE'r %’%ﬁ'mgrlléq%"f three neck 2 L
r ourddchl!mbmemrfel(hsﬂ Li) sTH@ xgleld), dichibrotrizehaid @M@\ﬂiexi mswancw $4 L),

.m crdocr@?rg pro am)rtlheenpfg' %El e%‘}%‘m rgms" a"‘Fﬁ xhﬂé) g on z¥11I%‘l5@k I'S f?'?'?ed

Wi t m:aﬁnromemhmadth)rameﬂherAﬂ terL)2 hours, sodi um cyanoborohydride (21.37 g,
40 rrrml es) is added. After approxi mately 10 m nutes, acetic acid (17.0
DoEleanpdes s) is added. After stirring for an additional hour, the

r eaclfl'le(mlcf'd[@ﬁks drSsored@inteM indYBLRARR] of BRI ckut Baved@tkal DetshBof. |'ﬂ-§KvelIA§.t er
stirring for aggrom rrat%IW%/ 10 mnutes, the flask is drained. The M croKANs

ar e GhasgRd i ithdichlqeomethant S0) md.) sedibiemivish a DA qighlgromethyne miste 61 biblP Mdne (1 x
4 L)Aﬁé}%gxtﬂﬁ{ah o(ulna&lﬂfoﬁ-} muq}té%h(hQFeQ&ﬁjtnh@nﬁs dflathed irflo £ nt ARRor®RS hanol (1 X

4 L), dich oroma?hane then nmethanol (1 x 4 L), dichloromethane
g6-well format The reaction well is aoam charaed with dichloromethane (600 mL). After manual

15 agitation, this too is drained into the 2 mL microtubes in an 96-well format. The cleavage cocktail i is
removed in vacuo using a Savant Speedvac. The concentrated products from the cleavage mother plates
are reconstituted with THF aﬁd transferred into two daughter plates utilizing a Packard MultiProbe liquid
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.

» ® £ O
210-212°C A\O/cm 149-150°C N‘~¢‘W°\©/°\/\N’

108°C NP 0 y
157-159°C /©/ N
N
"{i /" P N’Nm/\/\o

=
D |
129-130°C o om 173-175°C  ne NP
X \f(\/\/ U N “’i /j\/g/
n—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 aglyowtBel scgr M ttent
agitation. After sufficient drying, the McroKANs are sorted for_ the next
react | WR.004488%cy| ati on: A three neck 2 L round bottom f PEERSPUIIEEYr ged with
the M croKANs [784, 25.5 mcrormlﬁ / mcroKAN, 20.0 nmol es], and

di chl oronet hane (800 nL). The readfion flask is fitted with an overhead
stirrer. NN CTTDCrrrYFrr curt'r CDTTT t 7kl 28 Novenber 2003 WO 00/64888
PCT/ US00/ 1, 1833 10s dii sopropyl ethylam ne (20.9 nL, 120 rnnol es) and

4- N. N- di net hyl opyridine (195 ng, 1.6 nmpies) are addeq: r

approxi mat el y 154{‘(&%4 e met hyl 4-chl oro-4-oxobut yeat & _( g, 80.0
moi e$)04192° @dded he’re on i $0&t@ied to stir 61 holirs, after

whi ch the reaction fI | drai ned. Di chl oprefet han 800 m-) is added to

the reaction fl ask. t|rr|ngfor appra | y510 m nutes, the 5
flask is drained. This |s repeated. The Mcr'?)KA romall of the acylation

reactions are randomy conbi ned into two separate |l arge flasks and washed
repeatedly ingthe fol |l ow g™ uence: d| chi or gnet hane (| m THE (2 X
4 L) 138i18RCos drveth %m t hen® no’l\oﬁ}/N onet hane
(1 x 4L) then rret X 4 L), dIChI or onet hane (| 4 L) then nethanol
(I x 4L), dlchloromathane(lx’4L) and ether (1 x 4 L). 105 Cl eavage:

The M crokKANs are sorted into an individual well of |ROR _Ascu&] eave 96
cl eavage stat,rﬂan The well is charged with dichlag omgthqe l m.) and
A

then with a TRAS taegre Hehure (1:1, 6 ). Fter—agitating
for abﬁrﬁﬁlchately fﬁ%@ﬂ nut es, {Hhe reace

s draiped into 2 nlL

m crotubes in an format. The réactlion well -is again charged with

di chl or onet hane (6 . After manual 15 agitation, this too is drai ned

into the 2 nL mcrotubes in an 96-well format. The cl eavage cocktail is
renoved_in vagUa using a Sav eedvac. The concentrated products from

t he cll@aVagk NM constituted with THE and transferred into

two daughter plates ut zing a Packard MultiProbe liquid handier. The
daughter plates are concentrated in vacua utilizing a GenieVac. Analytical:
M. nmlz 442.2 (M+H). 20 Th s described above are usei(&;@epare t he

foll ow nzg corrpounds of ? s ||nv i on. 312()?3(3 c1‘.29 130C x ,@,

Ny | N - s5°C /\O/lk/\/o\©\
oC N -65°
188-190°C ‘Nék/o\go N/ 63-65 o P ‘

181-183°C

4145°C O P 218-219°C Q’ N
. ~° H,"\”/\/\o °
LY

AT SR TAAY S TTTT S TIETT T AL



NON 149-150C 173-1750C N N O SUBSTI TUTE SHEET (.RULE 261 WO 00/ 64888 109
100-102C Y~ 1 108-112C 0 135-137C ono NON 137-138C 628 83GemRerdfg3132- 133C
188- 190W0lddk44s83C | 63-65C N | N 154-155C N 125-127C 41-¢&fustorissi v
218-214C 28 Novenber 2003 PCT/USOQ 11833 0 WO 00/ 64888 28 Novenber 2003
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WD 00/ 64888 93-95C 49-50C 113 105-107C 112-116C 118- 121C --,k .o, ,

90-93C 121-123C 103-105C O O 93-95C H f~, 96-97C 74-% c}‘@% |1 3129 133C
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found C70.06, % 7 ° °,©
H5.84, N11.08

?

f = o =
s0-91°C V[(\@ 98-100°C /'k/\rr m
\"’Yv\o@/ - YT

‘ u/u\/\/o /ED
114-115°C \@ 215°C (dec) /@)\
o/\/5\©

N-—N
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C75.17, 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 C22H33N@Q8mbetr#dds C70. 00,
H5. 61, N11.13; found C70.06. H5.84, N11,08 90-91 C 114-115C 80- 81C 60- 62C
44- 46CVHBIVHBE8 215C (dec) NON f | SUBSTI TUTE SHEET ( RULE PEBJUSHNIGRY 64888
262C (dec) 91-92C 55-59C oi l; CHN1 {;@i C

|
262“0 (dEC) /@)‘\N = 168-1?0“0 /\OJK/\/OO
. W,./\/\O - om
= . o N
. >

o)k/\/"
T

| | O
AN 176-181°C z Q
o o o
oY 94

k)

91-92°C

: oit CHN calc .
o C22H23N50 + H20: « °m
s NP C67.50, H6.44, " )
55-59°C J\/\/\Q N17.89; found _
, ©\/ C67.69, H6.08,
° N17.85

? ?

oil; CHN calc
C23H25NO4 + m
0.75H20: €70.30, }:j/°\©’° W @\ o N
i Q
H6.80, N3.56; found 52-58°C L. om
C70.09, H6.58, g @’ N

N3.55
r ]
oil; CHN calc. “ CHNcale ., S
C24H27N5O + D C22H2INGO + + vhe
0.5H20: €70.22, /% W 0.25H20: C69.91, ¥
HB.87, N17.08;, % H6.27, N18.53;
found C70.10, found C70.00,
H7.00, N17.12 H6.41, N18.70 ]
oil: CHN calc oil: CHN calc =
C21H21N502: m C23H25N502 + N W “
C63.24, H5.96, Q/ i H20: C85.54, o
N17.56; found \,/\)\ H6.64, N16.62; @’ w
C63.65, He.41, 4 found C65.32, ~~"
N17.16 _ H6.72,N16.43 }
r L]
. (s
N =
// Om ° /aﬁ
95-97°C . 106-110°C 7
\O o \\/\O/\Q
; ;
-

Q = 2
- @ N Q
183-134C 06.06°C e \/\)LO.H

135-138°C Q\v"‘@j‘«(;{? 102-104°C C”@\:Ogg./ﬁfo“
o
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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&.M¥embborgig C70. 10,

H7. 00, Wbieoledsssi | ; CHN calc €21 H21 N502:  ©063.24, }15. 96quddi139; found
C63.65, H6.41, N17.16 95-97C 133-134C 135-138C 28 Novenber 2003 PCT/ US00/ |

1833 115 O 168-170C 176-181C C22H2IN50 + H2O: N oil; CHN caic NNN 7
C67.50, H6.44,. N17.89; found GC67.69, H6.08, N17.85

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

Ao
.~ 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,
5 :

159°C dec
60-65°C

99-100°C OG

dec )

79-80°C
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52-58C | CHN caic N.N C22H23N50. + K _4 0.25H20: C69.91, N H6. 27,
N18.53; found C70.00, H6.41, N18.70 oil; CHN caic @83dxbeNber2003H20

Co5, 54 o lficfie NI6.62: found 08532, n-o 1672, N6 43, 06RI0C T “c O
95- 99C 103 4BAE Oy o of f OH WD 00/ 64888 116 59-61 C 104-BOBESOYAB3i | N
C22H23NO4  + 1. 6H20, calc. CB7.02;7H6.70, N3.55, found C67.04, H6. 11,

©/\ @" 0 o '
110- Q'/V\} 172- SOhA
113°C 176°C 0

3

228-

230°C ’ SO

77-79°C

o]
¢ o
L0
o] o
0OH
CH, .
o
oil; CHN L oyer
C34H37NO3 +
1.25H20, calc. OO
“Nosiind 180-186°C Iy
H,;:'Nj

C77.3, H7.5, N2.6
@’” ) o
o 146-148°C >
170-173°C o

84-85°C

142-143°C OO

" 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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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, NofRodafngrrdoz dec oil;

CHN C2Qid3ghdéd + |. OH20, caic. C75.62, H7.88, N6.08: f'lp('flﬁﬁ ™
N6.21 oil; CHN C291-134N202, catc. C78.74, H7.71, N3.06; solis

ound C78. 44,

H7. 77, N2.85 159C dec 99-100C dqgg28 Novenber 2003 PCTI US00/ 11833 01

W

10

15
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Using a combination of the above Examples. various compounds may be made within the scope
of this invention.

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
humans and other mammals. The following pharmacological test results are typicai 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

antictpated to be effective in the treatment of diabetes, obesity and other related diseases. .

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)-
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 PPARx could be carried out by the following proceduref c¢DNAs encoding
the putative ligand binding domain of human PPARc (amino acids 167-468) ( Sher,T., Yi, H-F.,
McBride, O. W.& Gonzalez, F. 1. (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-hPPARw fusion proteins or glutathione S-transferase (GST) alone are
ovefexpressed in E. coli BL21(DE3)pLysS celis and purified from bacteria extracts as described in (S.

Kliewer, et al. Proc. Natl. Acad. Sci. USA 94 (1997), 4318-4323).

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
{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.).

SUBSTITUTE SHEET (RULE 26)
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00 NH OH OH O OH OH SUBSTI TUTE SHEET (RULE 26) 28 Novenber 2003 WD
00/ 64888 117 77-79C oil: CHN C34H37NO3 + 1.25H20, tggmve@gpﬂg}ch&Sl,
N2. 64: 77.3, H7.5, N2.6 H OH-t 172- 176C 228- 230C 180-1

170- 173%%%2%%? N 146-148C . CH 142-143C PCT/US00/11833

119

Homogenous Scintillation Proximity Binding Assav. For the Scarchard analysis. glutathiorie coated SPA

beads (1.5 mg/ml (Amersham) are mixed with GST-hPPAR«-LBD (10 mg/mi) in the binding buffer.

The resulting slurry is incubated at room temperature with agitation for 15 min. 20 ml of the slurry is then -
added in 3Q m! of binding buffer containing various amount *H-GW2331(10~500 nM). Nonspecific
binding is determined in the present of 100 mM of GW2331. For the competition binding assay, 20 ml of
the slurry is then added in 30 m! of the binding buffer containing 75 nM of *H-GW2331 and 0.03~20 mM
of the test compounds. For the contro! experiments, -the glutathione coated SPA beads (1.5 mg/ml) are
coated with GST proteins (10 mg/ml). 20 ml of the slurry are mixed with 30 ml of 75 nM of "H-GW233 1
with or without 10 mM of GW2331. The above experiments are all performed in a 96-well plates. The

sealed plates with the reaction mixtures are allowed to equilibrate for 2 h and counted in the Microbeta

counter (Wallac.).

hPPARy Binding Assayv

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 could 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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and oil; CHN C31 H29N502 + 0.35H20, talc. Cr3.Q, H5.9, N13.7; found
C73.0, H5.8, N13.9 CTT CrrrTrrr ctrc't'r roTTT L "t agWNoR&hb&iSiggs11833 0
cm 28 wovwerdzes 2003 WO 00/ 64888 PCTI USOO 11833 118 Usi ngrasse@ifzsnati on of
t he above Exanpl es. various conpounds may be made within the scope of this
i nvention. Conpounds according tojfhe invention exhibit marked

phar macol ogi cal activities according to tests described in the literature,
whi ch tests results are believed to correlate to pharnacol ogical activity
in 5 humans and ot her mammal s. The fol |l owi ng pharnmacol ogi cal test results

are iC%L characteristics of conpounds of the present invention. The
conﬁbﬁgﬁg—éﬁﬂﬁﬁﬁﬁbresent i nvention have potent activity as PPAR | igand
receptor . RAR5S o?-ﬂgc0199§§19§§t @B ve il bm‘étP'PfA’Ro%d'uhtdr@h%eﬂé &amined in

anti-hypertensive, and antl-arterloséﬁérotlc activity and are al so
ant iseVeprrederanign Bigrognd et‘t!vcv/ereplmuczhesstar eeereaitrenses WQbEI&$): et teyaland ot her
el e . di a Ct iV nds of
he‘i‘fhﬁ% %I%'O%%%%} P%g?é;?g) Bﬁ?ﬂ IPor % %hﬂﬁ rﬂ \Eﬂth Aﬁr}é}év\?leprpalﬁg m%ﬁggtgﬁ tin
Vi t rfor exantpler He] GW2p3 e [ mu]cainpaemcaxs for exarrpl e benchrrar king with a known
PPARa nodul ator, for exanple,
Fﬂ-GMQ331(2-(4-[2 (3- F .4-Di fl uorophenyl ] - 1- heptyl
15 2-nethyl butyric ac S ever, et al#Pre
(1997). Human peroxirnregp
domai n( hPPARct -LBD): A b|nd|no assay :
foll ow ng procedure: cDNAs encgding the putative |igand binding donmain of
human PPARa (am no acids 167-468) ( Sher,T., Yi,JH-F., 20 McBride, 0. W&
Gonzal ez, F. J. (1993) Biochem stry 32, 5598-5604) are anplified by PCR
(Pol ynerase Chain ‘Reaction) and ¢Q§q£}$§ in frame into the BanH site of
pGEX- 2T plasm d (Pharmacia). The PUBT € fraction of GST-hPPARa fu3|on
proteins or glutathione S-transferase (GST) al one are

r%ido)-ethyl]phenoxy)-
Natl. Acad. Sci. USA 94

10 The hPPARS binding assay comprises the steps of:
(a) preparing multiple test samples by incubating separate aliquots of the receptor hPPARS with a test ‘
compound in TEGM containing 5-10% COS-1 cell eytoplasmic lysate and 2.5 nM labeled
([JH]Compound X. 17 Ci/mmol) for a mintmum of 12 hours. and preferably for about 16 hours, at 4°C, |
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 1Cso.
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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overexpressed in E. coli BL21(DE3)pLysS cells and purified frombacteria
extracts as described in (S. Kiewer, et al. Proc. Na§Novéepe:2d63 . USA 94

(1997) ﬁmﬁéSZS) 25 Cel-Filtration Assays: 30 nml of p%{l%éﬁﬁ;’%?PPARa- LBD

s mxe 20 nl of 50 nM-H (jW331 with or wthout 0 MM test
conpounds in the binding buffer c?:)g aining 10 nM Txis, 50 mM KC1, 0.05%
Tween 20 and 10 mM DTT. The react m xtures are incubated in 96-well
plates for 2h at roomtenperature. 50 m of the reaction mxtures are then

| oaded o N ; ] NI - |

I nstruct pcl)'ﬁsl%Egg Bmgg‘ l‘sﬂ\erlr‘r'ls(g oAl Tﬂﬂ‘ Er ogﬁ Pa?:‘é‘ logmt] g,g mgFFg'WLﬁﬁceg#ﬁ%-wel I
pl amesimilaloudiity ¢"frug!edr atmi D& O lspuinif lowrd Qr ‘mit'trbhcﬂl'mmblcwkles sridlinggbr ded. 100
m ng éJ@& 51 cL fepsn IIILE 1y Lﬁlbgl%glﬁlgt‘d rr..%t(?» ‘Rnhw@lt&%doof lhela% %gr %{\Fl l!rerzﬁ){ﬂ

After overni eqw ratron 'S coun

count® h1istr@mai Hhecc)ive SuBSTH hﬁEthHEE'ﬁo(aR!dL\EitlQﬁ):lp%t Ndwemnethe Wa3rWO 00/ 64888
jﬁg P_(%’ébgggglaé ;bﬁg alkbbqqg ?r%gf 3,[ c%%l%ln%q El b\g{s %@@Eri‘g%(so EQ r;[ \(ﬂferglaﬁg]}l¢1§}?ea guchFor

) ( Arufemsdmémjw alrcﬁarapacembxmnslﬁdm!c(ﬁde’lPRAR@t 0.LBDI @dx@/em:gmpduyd iTie pbreerimmdﬁ th:g

buf f slurry incuba r r at ,

g CAP PSS PR R Gy S PRIR 5 T B AR arert oot 3 o

bi ndbmg émml&rwaﬁhﬁcﬁ’ltﬂfﬁ Lﬂ'@t Vi arfbltt anaeing c&hbdﬂd\?&&h(lﬂlﬁera;ﬁﬁﬂcanstedeons pecific
rm.ned i.n pr . For the

comsBPPRT IS B g sty S5k TSP ofpiatd Pt o RSB0 1 of

t he dbtoadin® @ thelpdesnt aBA@INHrOEregdeddd Wit ad drdPABSd¢ uENArnOcDBrid Betwbin abutt he

t est comp nds. For the cqgntrol experinents, the gl utathione coated SPA

bead? 247 %PHC)"VSFB‘"P%LBgt ed with GST proteins (10 img/m). 20 ni of the

slurry arthemabtesl wtichds. ills.thpsafes 4hd ﬂthQE makha (B3ddin theifdliowanz: Wibiddestickldd nM of
GW33 1. The above experinents are all erfor | ates. The

dlin%9ﬁ-wel4.. S

seal VG FAEATEL. GoF F- CHE SPEAAE SO THEXT BFES SWd AeplS B PR aEnA (BB  or 2 h
and -agentBirgchs icbrntsb@ciVIp6ia@fireh. aRIOLAE addMk 1iBE a)lubriRRIPARN aBinaghesigm Assary;, The
activity of the cor’g)ounds of the I nventjon as ulators ma

P
exarﬁ"ﬂéd“F‘iﬁe”é‘@/‘b‘ﬁﬂai uch a3 WEEOE- 135PSG OF P AR Ay %.ﬂé@dﬁf%&mﬁre%ﬁe%ﬁg@ﬁs f or

exang ﬁbrﬁﬁiﬁ.mrﬂiﬁﬁhﬂ&%rwnt 6 chek ﬂWerPA‘R}’\en e dudagt orit foanTs a%@ﬂm tema)[ 3H] BRL
49853 (aLeh H et é Bi ol gm 270, %953 “L.J. et
Cpniaps. '@ﬁ@ﬁ‘? m?‘??'als RIS a@%ﬁfd-"‘(eig gyid CHREF- N5 eder @ate@ sm%’t eBTesem
Anal astcbﬁalgs Bi 10 ot Bt frbbdzﬁ the phisien T FUXBJosage unit. For i mstance 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 preparatiors 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 liquid polyethvlene 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
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| Human peroxime ro | iferator-acti vated recept-or a |igand bindi ng domain
hPPAR -LBD . A binding assay for PPARy coul d be carri g8 Novembygr 2003

fol | owivpg oBjsmigdure: cDNAs encoding the putative |igandpsigdbdgrespmin of
human PPARy (am no acids 176-477) (G een, ME. et al. Gene expression

281- 299( 1995)) are anplified by PGR (pol ymerase chain reaction) 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- t rianifcrnRs 8 hERGhirdl PRRLIAGHR IPUR X 6§§@£10|h ;ﬁhdl:B\ 1eOisl: oBhn?lL'l(taEB.) mkysS cells
and purified. Eom bacteria extracts. Bindi ng /> The fusion proteins,

GST- !FSF*AERVO“ PEEY FHOPREMBOGEINSTS GBHRY RiRdShY abg AL PRI RR L ﬂ“tdr'mﬂét hi one

coat gdn8GorelainpR! gr@sent QhlofbbMaMI pheldl Q@kbﬂﬂxcﬂf ofieébS . areihk igs 1dmsspeded and
t he “Iates are washed two tines with the wash buffer rr1\/ITr| 50 mM

KC éwd*bevs%ﬂmé%w%*f iSOy agEntpfor exRRle- |Sb¥1'"-°rﬁf>éP‘?JP‘@§"‘6’Bg"t é'i“ﬂ?‘hﬁ 60 nM of

3+ Bﬂso:ﬂagﬁ&tﬁ@ﬂ e@@bm\ﬂoﬂlfpostuﬂﬂs bE3t D1 SRRPAENESo &R efdmph. alubhidur™ conpounds
from each * the child plates) in the binding buffer (I OrM Tris, 50nM
KCl @ﬁ%PStefm‘ﬁ\ﬂ“Ei)‘E‘ﬁ)“”are t hen added and incubated at room tenperature f or

2. 5h. TheS{eﬁf&qﬁjbgﬁbI%&‘lh%ﬂ?%fﬁ%&%areﬂjb§E@Svggﬁtlﬁnme hdiRe RhRSSRAd A tﬁe\’%ﬁiﬂ&ﬂ two
times with the wash buf scintillation fluid is a to each

wel | 2rEeHpt B the apprepriatecsoiMsiedthonries-of dgmther ingCHFYCTTHTIRAtyd aboye. g raquired, j 77T v

? \ "d e Y a iI‘l2 an
PEJT/ {3\%}6&0/9 %é’gggg%h%agc{aﬂﬂ feh JF . B%g& (}:Sg(glsounds ac%fé byﬂgefﬁg%n’f ?}gﬁl a?suSPPAR6

hdustenilized aprivg nmeecb@mmme@remln \eis@vehah C@I‘é?léi/tah?ﬂsfcrfl*vi‘-"tsroﬁ mgdim andihs o

rec 7 o e Str
B bR R R R O R e A

rmdupéitfo'rle mjdcgplesphutiphs te PrfrretneABEs of pripartipn ESYPOURENKNHEddhe B8750und X
10 THR.JEPF’%PMH%Q.eﬂé&ﬁéﬁ»é‘e%‘ﬂﬁé 76Se fnhﬁedéktems A addiddnaPdBRad inB@aiamy tipl e

test sSa _ y i ncubati hg separate a fquots of the receptor hPPARS with a
t est fromcmmmly stenileFBpted onivtivnmiermyf.5- 10% COS-1 cel | cytoplasnic |ysate and

255 nM'a%kﬂnggout %@%ﬁogp%n?ﬁaccw ﬁéminlemﬁ nfly BE A Repdd 14 3 phguse s and

preferably rein the concentration of the
t est alppspoiardmbinatecncHith prarmasautshldy dcseptiblef carreant. as naws 3bPE AlinRRPORIR®t 1 o

which is determined by the solubility and chemical nature of the compound. chosen route of
administration and standard pharmaceutical practice.
The physician will determine the dosage of the present therapeutic 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 generaily 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
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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

SITRSTTTTITE. SHEFET (RITLE 26)



15 sanple by incubating a further separate aliquot of the receptor hPPARG
under the same conditions but wthout the test conpoasdNovemesr 2413 r enovi ng
unbound_l i aand by addi ng dextran.:ael atin-coated charcoal to each sanple
while YWRiIM4H3i ng the sanples at 4C and all owi ng at | eafCTUSHIRRIBes to
pass. then (c) subjecting each of the test sanples and control sanple from
step (b) to centrifugation at 4Cldatil the 20 charcoal is pelleted; then
(d) counting a portion of the supernatant fraction of each of the test

samgl es and the control. sample fromstep (c). in a |liquid scinjinllation
CouttiaFe St %%‘9%'*#1"90&'%" Bagt ST BaRas s iR T8GR Pl Taso
comppackent ihventie hPPARG6 bi ndi ng assay, preferably at |east four test
sanpl es of varying concentrations of a 25 single test conpound are prepared
in order to determne the 1C, 0. The conpounds useful according to the
invention can be admnistered to a patient in a variety of forns adapted

to the chosen route of admnistration. i.e.. orally. or parenterally.
Parenteral administration in this respect includes admnistration by the
followi ng routes: intravenous, intranuscul ar, subcutaneous, intraocular.

intrasynovial, transepthelially including transdermal. opthal mc,
subl i ngual and buccal: 30 topically including opthal mc. dermal. ocul ar.
rectal and nasal inhalation via insufflation and aerosol and rectal
system c. SUBSTI TUTE SHEET ( RULE 26) WO 00/ 64888 121 28 Novenber 2003

PCTI US00/ 11833 The active conpound may he orally adm nistered, |i>r
exanple. Wth an inert diluent or wwth an assimlable edible carrier, or
it may be enclosed in hard or soft shell gelatin capsules, or it may be
conpressed Into tablets. or it may he incorporated directly with the food
of the diet. For oral therapeutic admnistration, the active conmpound may
be incorporated with excipient and used in the formof ingestible tablets,
buccal tablets, troches. capsules. elixirs, suspensions. syrups, wafers,
and the |like. Such conpositions and preparations should contain at |east
0.1% of active conpound. The percentage of the conpositions and
preparations may, of course, be varied and nay conveniently be from about
2% to about 6% of the weight of the unit. The anmount of active conpound in
such therapeutically useful conpositions is such that a suitable dosage
will be obtained. Preferred conpositions or preparations according to the
present invention are prepared so that an oral dosage unit form contains
bet ween about 50 and 300 ng of active conpound.




The tablets. troches. pills. capsules and the |like may al so contain the
foll owi ng: A binder such as gumtragacanth. acacia. C RNovdniesPoos

gel atin: excipients such as dical ci um phosphate: a disintegrating agent
such as corn starch, potato starch. alginic acid and the like: a |ubricant
such as magnesi um stearate; and a swgteni ng agent such as sucrose,

| act ose or saccharin nay be added or a flavoring agent such as pepperm nt,
oi | of wegphAmigireen, or cherry flavoring. Wien the dosage unit formis a
capsule, it may contain, in addition to materials of the above type. a
liquid carrier. Various other materials may be present as coatings or to

ot herw se noﬂishyegwbgw%'ugﬁ Eg@d!ﬁhgr m of the dosage unit. For instance,

tablets, pil caps be coated with shellac, sugar or both..
syrup or elixir may contain the active conpound, sucrose as a sweetening
agent, nethyl and propyl parabens a preservatives, a dye and flavoring such
as cherry or Orange f Rax e, oy mat &ial used in preparing any
dosage unit fform ghau | cA\l Y _pu and substantially
non-toxic in\the anguh} 3 ] : Fact4ve conpound may be
i ncor por at ed gustai ned- pe pf epdr ati ong and fornul ati ons. The
active conpound may al €0 be admi ni st ered par ent Beal | y or i(lyraperitoneally.
Sol uti owhemin:t he active conpound as a free base or pharnmacol ogically '
accept able.salt can be prepared in water suitably mxed with a surfactant
such as oxvpropvl -cel lul ose. Dispersion can also be prepared in

gl ycero i quid polyethylene glycols, and m xtures thereof and in oils.
Under or drfarly X8l o enisolisvi, sthishaare optishally sebstitites By phe pafke @Re- contain
a presesystdn ¥ebdtiugpfevent th4 growt h of mcroorgani sns. The pharmaceuti cal
forms sujtable for injectable use include sterile agueous sol utions or

di sper sf and sterile powders for the extenporaneous preparation of
sterile gct abl e solutions or dispersions. In all cases, the form nust
be steri T arld PhaRy. which iswptionallytsbbstifuted by ohbat meas Wing¥ystagabi ity exists.
It may dubstliahtsen! i b facture and storage and nust
y , n%ﬁmbﬂg&ﬁ%@geﬁb&mﬁgﬁg&g@% g

be preserved against t tam na idn of m croorgani sns such as
bacteria and fup'{%;. The carrier can be a solvent or dispersion medium
containing. for anple. water. ethanol. polvol (for exanple, glycerol,
propyl ene =@ zoand liquid polyethylene glycol. and the like), suitable
m xtures, t hereof,.” and vegetable oils. The proper fluidity can be

mai nt ai Ed , for®exanple. by the use of a coating such as lecithin, by the
cTnC1r 1B 8AUTE acé arch¥nicaMbdnb; r, 791 WO 00/ 64888 122 28 Novenber 2003

PCT/ USQ@ 41833 nui ntenance of the required particle size in the case of

di spersion’and by the use of surfactants_ "File prevention of the action
of m etd®P@di sns can be brought about by various antibacterial and

anti f uggab, a~, ents. for exanple, parabens, chlorobutanol. phenol. sorbic
aci d. tdl‘}l Hprosal. and the like. In many cases,

gis 1.5;

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

it will be preferable to include isotonic agents, for exanple. sugars or
sodi um chl oride. Prolonged 5 absorption of the injectabl exgaap&abéd @ 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 anous in the appropriate solvent with
various of the other ingredients enunerated above. as required, followed
by filtered s i_lization. neral ly. dispersions are prepared by

i ncor por at i ngé%%[?glwg?”;“l?gés ?Lgﬁé’?@f?qqu@EFdaflﬁqwriWﬁéiﬂE@M%teﬂht o a sterile
vehi cl e whbsituentsabai ns t he basic di spersion nmedium and the required other

ingredients f t -enqunerated aboye. In the case of sterile powders for
t he prepar at i%r%mhbﬂﬂélt%lenﬁﬁ g Rf%@t’éso?@o %F}YLﬁwtbawg’f.edt%m&r%mrﬁérag met hods of

pr epar at FyHersebstiieniventt thergkybpattiomis dptieealy sublsiititeg by ©ab i giege Whi ch yi el d
a powder afii drb®h asti@nisngr edi ent plus any additional desired ingredient
frompreviously sterile-filtered solution thereof. 15 The therapeutic
conmpound u&eféjrl .a cor%iﬁglg to this invention may be administered to a
patient & onesor 1M nation with pharmaceutical ly acceptable carriers,
as not ed abovwdragea, proportion of which is determned by the solubility

and chem cal ; ound. ,chosen rout f adm ni stration and
st andar d phar%’%}ﬁ?@'%!otpﬂrrga@?g@%#'t#ﬁ%%ﬂ?%%'inaﬁ IR BRtHEMERe dosage
of tEeI pr _eserﬁfa*gﬁewb?remltthe angportisn mmibnauyls!ubbtﬁuﬂ;i]sﬂ&:tfy oné%rfﬁ&%ﬁh@_e Iort_

pr ophyl ay J 1. var. rm.of adm nistration
D e St SupdtRniata AR adlion mERienatl octtSich BY BRor RRR 1 ¢ e

parti cul g'?‘y';%?qpe‘?ﬂbsWHE@ﬁ: ®reatment. He will generally wish to initiate
treatment w taik b lnhrinR G [ i mum ef f ect

(fka@drborlR Réin B ARA LA ﬁg@g%@u%&@té@e&wwv

under th ciycunstances i s reach The t 0S W general ly
be from %.o??’bﬁ?ﬁﬁ’prﬁyﬁﬁ%eﬁ?* fromabout 0.1 ng to about 50 ngy/ kg of body
vei ght petra peymaoeutibaligadceptablelsal 3Rerasy, ko NodxiMOGEeHe ORjar@8lnslay;, or 5 nore

pr ef er abl.y, out 50 mlkg of body wei ght per day, and higher,
al t houghé'ria%g@r\érg;eg{eér&%dm nistered in several different dosage units. Hi gher

dosages a||:|e required for oral adm nistration. The conpounds usef ul

accor di "Y€€t he i nvention may be adninistered as frequently as necessary

in order to elkybismntdngnatRHyER‘alHAGRBhER ¥ HBF ' may

respond fa io%ﬂ%oto a Ei h(_aryaor | ower ‘dose and%&ofﬁﬁcﬁﬁ%egler

mai nt enanc o e%arg?fb?ﬁ? e. For other patients, it may be necessary to 30

have | ong-t eyl fs @esnoeitic nshotyulic beinaitiefclit ring s§st8MSEabBe! 6 %hout N

accor da“F@cé/l‘%&batto . physi ol ogi cal requirenents of each particular patient.

Generally, the active product nmay be adm nistered orally | to 4 tines per

day. |t goes adngreystemssupistiyentiahydrbgen, dtale ungtstirmdcslowist aMjlldf 1e necessary

t 0 prescitoies BObolRdEns. LiRas 86 ey : kilked in the
BhfboflRidins, WAL R at&%:h%uﬁ&ﬁﬁampe% arB¥y, 1 RGodi b

art will readily appreciate resent 1nve adapted to
carry olfraikgsxy pansypetituted gyclealle/zlideyt Both and obtain the ends and

advant ages nmantali@N@Bup abatidnt AunslostRutbd e Srbo h%@!gibﬁm?&@ compounds.
conpositi ans ang_‘ rret hod% Qedscr bed herein are presented as representative
of carboxymethy!, 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.
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PCT/ US00/ 11833 the preferred enmbodi nents. or intended to bgneyemBiasgszand
not intended as linmitations on the scope of the present invention. 28
Novenber 2003 124 CLAIMS: 1. A conpound of forrmula (1) E-Z (1) wherein: is
oxazol yl or quinolinyi, which are optypgnally substituted by one or nore
ring. system substituents; is phenyl, which is optionally substituted by

' bsti.t in addifjon to being substituted by
R e e o
bi sOor 1; Phen¥, eherdinsphenyl igoptionaibsubRitutdddy dRe o Aebr&fin Efsteandependent | y,

hydr ogen,gy or alkyl. wherein alkyl Is optiona !y substituted by one
or nore asl Ky Q%ﬁ%up substituents; Z is R2102C R210C-, '-CN, R2102SHNCO

R21I2SHW (%) 2NCO- or R210-; R21 Is Independently hydrogen, alkyl, which
i's optionally 4% ulsbirputisdiadiordMetoiaifior @hetein)Z isSCOWA of UL | t uent s,

I 5. A compound according to claim 1 wherein ®is unsubstituted
quinolin-2-yl, 3-substituted quinolin-2-yl, 4-substituted quinofin-2-yl, 6-substituted
quinolin-2-yl or 7 substituted quinalin-2-y1; 2-substituted-oxazol-4-yl or 2,5
disubstituted-oxazol-4-yl; 4-substituted oxazol-2-yl or 4,5-disubstituted-oxazol-2-yi;
wherein an indicated substiluent is a ring system substituent,

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.




aryl, which I's optionally substituted by one or nore ring system
substituents, 28 Novenber 2003 125 cycl oal kyl, which is opgiNer&hbsr 2003
substituted by one or nore ring system substituents, or aral kyl, wherein
the aryl portion is optionally substituted by one or nore ring system
substituents and the al kyl portion isi2gptionally substituted by one or nore
al kyl group substituents; R75, R16 are independently hydrogen, alkyl,
which is optionally substituted by one or nore alkyl group substituents,
aral kyl, whér ei hhe HEe gcgPrding ta oaim 8, wherein ihe hyeenglicemia ésiTyge Bne or nore
ring gupbgyy substituents and the alkyl portion is optionally substituted by
one' or nore al kyl group substituents, or al koxycarbonyl, wherein the alkyl
portion is optionally substituted by one or nore al kyl group substituents;
or a pharnzfeut'call gccegtable salt _thereof, an _N-oxide thereof, a
hydrate t heheof TheMsg of gtheiapeutieallysifeclive agneunt of gygomeousl agqoswiagite

hydr ogaih AU PPAR fidhricEbiRling! SikitdIn HeANGAGFCARKIA Y redfelnhiPtlr 20
carbon atons; aryl 1s an aromafi c nohocyclic or nu tlcycﬁlc ring system of
about treating apatient suffeciagtioom at ghysiolagicalindjssiget evheseinshe phgsibiogicahy dr ogen,

hal o, ign%%?sthtut ed I[.o.wer al kyl of I to about 4 carbon atons,
unsub(g P & W?{W,'n'ﬁﬂ‘subst Ituted aryl oxy, unsubstituted aralkyloxy or
unsubstituted cycl oal kyl at kyl oxy; and an al kyl group substituent is

unsubsti t ut ed a_E%/I , carboxyl, unsubstituted carboxynmethyl, unsubstituted
-met hoxycar bbny| B¢ yise ofiasherapieutically effentivg langord i argdmipaund aceandingdoi t ut ed

pyri dyi r . or .. unsubst i tuted, al kaxycarbonyf. 2. A
ool Al AT B EAROA R g o) it b ety 6 BEGUERREN I ogen: o
i s 1,tréating apatientasutfebing flom 28 Hyeisogiesl #8ORler wherein the physiological

disorder is insulin resistance.

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.



126 3. A conpound according to claim1l wherein Zis RIZ5HNCO, and R21 is
phenyl, wherein phenyl is optionally substituted by one opsRre{e&mberT@OZYSt 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 quinolin28-yi, 4-substituted quinolin-2yl,
'6-substituted quinolin-2 yl or 7 substituted quinolin-2-yl;
2-substi tut ed- oxazol -4-yl or 2,5 disubstituted-oxazol-4-yi; 4-substituted
oxazol -2 yl or 4,5-dlsubstituted-oxazol 2-yi; wherein an indicated
substituent is a ring system substituent, 6. A pharmaceutical conposition

comprising a niar MineWiseetblterdbEaRiaY efecEUMburtlof ARBfRIRGUNT accor ding

to claiml and a pharnaceutica accept a arrier. e use of a

t her apeufering tactaint | havingBEAR ligland bingtingaetivity i therrdangfactore | ai m 1 havi ng

PPAR |ig YA ' f I . ' nt for

treati ngagggg%c{&gdr??&gﬁﬁtéﬁt% 4%@23%@90 %P}gﬁ%'gfbgbﬁg!ﬁg rein the '
di sor der whereis wcphyisinlogical disorgénis ianleating disoctigrr i nent al bl ood | evel of
insulin, glucose, free fatty acids, or triglycerides. 8. The use of a \
therapeutically effective amount of a conpound according to claim1 having
PPAR |igand binding activity in the manufacture of a nedicanent for
treating a patient suffering froma physiol ogi cal disorder wherein the

mysi ol ogi@cadl}‘;/&li &modmol und abylengl yiatdinay, ge@mm&m%ggg%g@iwﬁﬁ Ihai m 8,
erein the.f: I . S. venber : e use
accor di ng '?%'cqq@i %,%ﬂﬁlxg)r%ﬁgﬁogﬁ'ﬁeq%%PV@é’ﬁa is Type Il diabetes. 11.
The use of a therapeutically effective anount of a conpound according to
clai m | havi . PRABIgogAdes Bamsla e iy whitniifof Bfm@BNUT act ure of a

medi canent for treating a patient suffering froma physiol ogical disorder

wherei n the physiological disorder is hyperfnsulinism 12. The use of a
therapeutically effective anmount of a conpoupd according to

] 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



claim 1 having PPAR |igand binding activity in the manufacture of a

medi canent for treating a patient suffering froma physi o8 pvemberdiodar 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 m@gufacture of a medi canent for
treating a patient suffering froma physi ol ogical disorder wherein the
physi ol ogi cal disorder is a cardiovascular condition. 14. The use

accor di n@ phermdceuticallg acodpdateé salt therexdrh [0vRIE6 thersol 8 AditicOMoledf or a
atheroscgaggakﬁre&B. The use of a therapeutically effective anmount of a
conpound accord?ng'to claim1 having PPAR |igand binding activity in the
manuf act ur e 2{ a medi canent for treating a patient suffering froma

physi ol ogi cal?0diA GPHBPURGRSCRIdN tRelaimy Qi Whergincais -CizKor der i s

hyperlipidem a. 16. The use of a therapeutically effective anmount of a

conpound accaydi to claim1 havi PAR | igand binding activity in the
manuf act ur e fg‘da@ ﬁ%fBP%WPH}Q OtG#%’gtTSn@ﬁﬁreﬁh'%i '%HVd"QE?'T%”Fr% %rom a

physi ol obpweaklkyiof dridebouitvecaebon sfamsphysi ol ogi cal di sorder 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 @R. & earapaumtastoing to ckaimil Bgwhempimt | ent suffering froma

physi ol ogi-cal di sorder wherein the physiological disorder is an eating
di sorder @ A compound as claimed in claim11, wherein the conpound is
2- et hyl - 3= (auingl i n- 2-yl et ho - pr opo t hyl ] -benzoic acid. 19. A

conpound as cl i U&Sﬁwkegf%%?'%y]\?ﬂﬁ%%‘?’rrtg'e&f‘é%/tgﬁ?ﬁI¥%"l MRESYSAPB Rqa R7 d E |

substituent,

23. A compound according to claim 1, wherein the compound is

2
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TS o
r/< HO™ %y
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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 hydrogeps Naadmber 2003
unsubstituted | ower alkyl of 1 to about 4 carbon .atonms, unsubstituted

al koxy, unsubstituted aryl oxy or unsubstituted aral kyloxy; and R' is
-hydr ogen, hal o, unsubstituted |ower @aBRyl of | to about 4 carbon atons,
unsubstituted al koxy, unsubstituted arallcyl oxy or unsubstituted
cycl-oal kyl al kyl oxy, or 28 Novenber 2003 129 a pharmaceutically acceptable
salt thereof, an N-oxide thereof, a hydrate thefeof or a solvate thereof.
20. A conpound according to claim9, wherei is -C02H 21. A conpound
according to claim 19, wherein R _i dyog and R is |ower alkyl of I
to about 4 carbon atonms. 22. A c?ﬁ;%iz}%c rding to claim 19" wherein is
2- substi t ut ed- oxazol -4-y €rel n the su?;;jtuent is aring system

I

substitueet. 23. A conpo cgording to claiml1, wherein the conmpound is
28 Novenber 2003 130 CF 28 Novenber 2003 131@% o¢ ,fro toy 24. A conpound
according to claim1l, wherein the conpound is
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25. A conpound according to claim1l1, wherein the conpound is O
28 November 2003
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24, A compound according to ¢laim 1, wherein the compound is
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25. A compound according to claim 1, wherein the compound is
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