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secretion, and a decrease in tissue sensitivity to insulin. The symptoms and

consequences of this form of diabetes include fatigue, frequent urination, thirst, blurred
vision, frequent infections and slow healing of sores, diabetic nerve damage, retinopathy,
micro and macro blood vessel damage, and heart and renal disease.

Resistance to the metabolic actions of insulin is one of the key features of Type |i
diabetes. Insulin resistance is characterized by impaired uptake and utilization of glucose
in insutin-sensitive target organs, for example, adipocytes and skeletal muscle, and by
impaired inhibition of hepatic glucose output. Functional insulin deficiency, insulin
resistance in the periphery, and the failure of insulin fo suppress hepatic glucose output
results in fasting hyperglycemia. Pancreatic B-cells compensate for the insulin resistance
by secreting increased levels of insulin, However, the p-cells are unable to maintain this
high output of insulin, and eventually, the glucose-induced insulin secretion falls, leading
to the deterioration of glucose homeostasis and to the subsequent development of overt
diabetes. Hyperinsulinemia is also linked to insulin resistance, hypertriglyceridemia, low
high-density lipoprotein (HDL) cholesterol, and increased plasma concentration of low-
density lipoproteins {LDL). The association of insulin resistance and hypetinsulinemia
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Accordingly, desplte the presence of some pharmaceuticals that are used to treat

these diseases, there remains a need for new pharmaceuticals that are both safe and
effective agents for the treatment of disease, and for useful methods to prepare them.

The present invention relates to compounds which are useful in the treatment of
diabetes and related disorders such as Syndrome X, impaired glucose tolerance,
impaired fasting glucose, and hyperinsulinemia; obesity; atherosclerotic disease,
dyslipidemia, and related disorders such as hypertrigiyceridemia, low HDL cholesterol,
and hypercholesteremia; cardiovascular disease; and cerebrovascular disease.

DESCRIPTION OF THE INVENTION
The present invention encompasses the compounds of Formula |,
1
R\e2coor

C-1

/R3 RZ
x_
\
R4’(\NQ/\O
RS
N
wherein
Ris Hor C; - Cg alkyl;
R'is H, COOR, C5C; cycloalkyl, or




C, - C6 alkyl, C2-C6 al kenyl, or O-C6 al koxy each of which may be
unsubstituted or substituted with fluoro, nethyl enedi oxyphestyllls or phenyl
whi ch may be wunsubstituted or substituted with Rs; R2 is H, halo, or C -C6
al kyl which nmay be unsubstituted or substituted with O -Ce al koxy, oxo,

fl uoro, woyosnefigszi S phenyl, furyl, thienyl, pyrrolyl, peeessbyicist hi azolyl,
I m dazol yl, pyaazol yl, isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl,

t hi adi azol ml cgﬁwt %&Ikenwwcﬁu alkdXyeh 6fanH‘bY1|may oI RGIbk ALY or

tetrahydropyr%‘ye/ t et rahydr ot yranyl, perazi ny or norpholinyl, each
of which neyps edmtntﬂserptru?t@dewoy@b@ﬂ toupwvwfm 'R*B(beRB is H Cl-C6 al kyl,

or phenyl M&Huﬁéﬂtﬁf@d’or%bétmﬂé@ﬁﬂiﬁﬁm ed or substituted with Re; X is Oor S
R4 G C6 or Ca-C$ cycloal kyl, either of which may be unsubstituted

or sut%t“-’l'f'd’la@dmW'W\!@F‘bma!b%U"SBPS“@iQdC%SHIP%W‘Mﬁl%ﬁaﬁ@’%e unsubsti t ut ed
or substitgieduapbth C1-C6 al koxy, or phenyl optionally substituted with R6,
or either of which may be substituted with phenyl, naphthyl, furyl, thienyl,
pyrrol yle tetrahydrofuryl, pyrrolidinyl, pyrroli nyI t et r ahydr ot hi enyl ,

?xazolw:;s pHehjdafﬁ IHtenyI pyﬁwsamaofx trlnai-b@mhmézmyl P ﬁlusdmzdmot hi azgl yl, 3

r azoi i azo tefra i peridin

t et rah%droﬁ?&?ﬁ?ﬁ tng@ﬂy ’W%M Ay '| p%lgxﬂyrgzr)nyl Y

Eyri df‘ﬁ i nypi dl%r@ﬁtﬂ@hﬁfépyﬁiiz'fﬁﬁﬂ{yﬂmﬁlcapy?ﬁwgbmhyl ddrrbspﬁmg@ﬁnlzor uryl,
enzot hi en nzof hi en 0 i ndazo

benzoxazol );;I %&ﬁ?ﬁ‘ﬁﬂ&h‘?ﬁ‘f?ﬂ %@Wi’#‘% g‘%ﬁtw% %rf% soxazol yl , Y

benzi $Ftdt é(zals;alkyl blemmﬁmdnchmabrbe ungubsiitlited or ubstituted@ittyRS; qui nazol i nyl ,

quf nox.zgj r di hydr obenzopyranyl, di hydrobenzot hi opyranyl, or
1, 4- béh? a° Xanyl each of which may be unsubstitded or substituted with R6,

or CR M@Hylmd;&@alcsdoéiql sitties bf whicherdaybe: ims@bstitulied or gatistitatedy| or with
phenoxy hiyGhaBRy ok dHBSEDakb WheH Rl b URalhiibad blitaBPuRy v th Pheny!.

napht hyl , ury tétra pyrrolidinyl,
pyrrol i nyI C1-Cea!k%wtrpbemnl WhallyebKC&ﬂwleﬁtWﬁh R® h| azol yI i m dazol yl, pyrazolyl,

oyt dyl éf?’f‘é’?‘%@“ﬁ* I U B bl A0 Sﬁp*ﬁ“ﬁ*}ﬁ'sés"‘hf’%%%ﬁ'ﬁ' yri maimyl

pyrazi nyt, WnW"%"%@V@'FﬂﬁPW%WMYI pxazolyl, t’a"@ﬁdlﬂa‘ uryl,

di hydr obenggddsbi, pyrRIN, Gorb RN, IsothiizBIC e ZabNaRY, hiadid2egl, Y1 .
tetrazolyl, pyridyl, piperidinyl, tefrahydropyranyl, tetrahydrathiopyranyl, pyrimidinyl,
pyrazinyl, pyridaziny!, piperazinyl, morpholinyl, benzofuryl, dihydrobenzofuryl,
benzothienyl, dihydrobenzothieny!, indolyl, indolinyt, indazolyl, benzoxazolyl,
benzothiazolyl, benzimidazolyl, benzisoxazolyl, benzisothiazolyl, benzodioxolyl,
quinolyl, isoquinolyl, quinazolinyl, quinoxazolinyl, dihydrobenzopyranyl,
dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,

each of which may be unsubstituted or substituted with R®,
or
C4-Cs alkyl may also be substituted with C5-Cy cycloalkyl or with phenoxy which may

be unsubstituted or substituted with R® or with phenyl, naphthyl, fury), thienyl,
pyrrolyl, tetrahydrofuryl, pyrrolidinyl, pyrrolinyl, fetrahydrothieny!, oxazolyl,
thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, friazolyl, oxadiazolyl,
thiadiazolyl, tetrazolyl, pyridyl, piperidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, pyrimidinyl, pyrazinyl, pyridazinyl, piperazinyl, morpholinyl,
benzofuryl, dinydrobenzofuryl, benzothienyl, dihydrobenzothienyl, indolyl,
indolinyl, indazolyl, benzoxazolyl, benxothiazolyl, benzimidazolyl, benzisoxazolyl,
benzisothiazolyl, benzodioxolyl, quinolyl, isoquinolyl, quinazoliny, quinoxazolinyl,
dihydrobenzopyranyt, dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,




i ndol i nyl, Indazolyl, benzoxazolyl, benxothiazolyl, benzim dazolyl,

benzi soxazol yl, benzi sothi azolyl, benzodi oxol yl, qui o] yAN 2006oqui nol yI ,

qui nazol i nyl, quinoxazolirryl, dihydrobenzopyranyt,

di hydr obenzot hi opyranyl, or 1,4-benzodioxanyl, 3 2 7 JAN 2006 WD 03/011842
PCT/ USGed @5aaisd2 each of which nay be unsubstituted orpcrmisefizéuted with Re, or
R4 is phenyl, naphthyt, furyl, thienyl, pyrrolyl, tetrahydrofuryl,

pyrrolidi nyl Eé(dlfdﬂ\lhl%bﬂrnaytb@ﬁmé\fb!ﬂﬁt@@ bi é%lB&‘tltlﬂed)WWRf yt, thiazolyl,
i m dazol %/) pyrazol yi, isoxazolyt, isothiazolyl, triazolyl, oxadiazolyl,
lyl,

t hi adi a® tetrazolyl, pyridyl, piperidinyl, tetrahydropyranyt
t et r aRYid phériyl, AEHtRA Yiryl, mwhylmyd*owtm wyinwrmndmﬁ liﬂylt pl perazinyi,

nmor phol i nyl zof ur h rqben benzot hi en
o etyRaE ot haloh R R e Sy it of y1
genxoéI Ai azmézyslyL omiaz?lpn mraaalzmyl, tebiﬁ&l;rl ﬁﬁi’dﬁllzpibe/rrdmyl mﬁw&ﬂyﬁnﬂzlol yl, 3
enzodi ox j no 0 nazol.i n ui ol i ny
di hydr obeﬂ?‘éﬁ'ﬁ'ﬂﬁ @M?Hﬁ‘%’? &B@?‘%ﬁ )Z’I z_{ﬁﬁ%ﬁ’éﬂ?ﬁ ‘M-oxanyl , each of
whi ch may Heﬁzdmrmﬂilsstci‘dbehminﬂr besrabthienyl, uihydrobbrtzbm%yl indolyyj t h phenyl furyl,
t hi enyl zol vl . thaazql.yl . .im d razol [ soxazol yl,
i sot hi azol 0('“& ¥ dﬁ@%&em@mlg}% %quyhlbﬁﬁ? %ﬁf‘ begé ‘P‘ﬁé%\?(w pyri dyl |
pyrrol i di rbehzisqthizeiyi, dienmpﬂl,oxthljdlq‘mim}wisomimam)du;natcﬂmwaﬁwmnmgmpyr anyl ,
pi peraziny, ) robenzof uranyt, indol yI
pyrim diny myglgBe ﬁd@;@ﬁ&r&g@ﬁﬁ@ﬁmﬁg@éﬁﬁ@a@g? ?‘t uted or substituted
with R6: R5 i eaQH of Waich may b@hn@Bsﬁlnkq'brwpsﬂhﬁemw&yR%umm phatlséd with oxo; R6
is hal o, p bt gﬂrﬂl r hydroxy, or
Cl-Cg at koxy o%ﬁgﬁaﬂlgg I@éé)&a?&?e ’\éz"?‘i’% I an@hsﬁ teutically
accept abl e sal tssthizgelyleisazoly, oxadiazelyt, ﬁuaﬂiaéoivletetmmlﬂmd i ed above have the
fol | owi ng nean HGiR QoasEAaIY: tethn lte trsfﬁ?@rg LAaght or branched chain
al kyl groups gﬁlﬂjn I ?r om ong to )E@pﬂ%llﬁx S car @Ir?%gt @Hms Such groups include
nethyl, ethyl, plnerpﬂaﬂwomh@'aﬁrlemwdloxalvlbdrhxpdmbenz@‘w@uﬂym obdrec- but yt ,
t ent - but yl, n- pRiMidihyl ofStemegNt vl ,  2- pent yl, n-hexyl, 2-hexyl, 3-hexyt, 2, 3-
di net hyl butyl m t he {/I kgﬁn C&ﬁ g P/ neans strqj ght or ‘branched
chain al kenyl gr oupgR@°RANRIE PRY y%bsht °fs“bsm“ted with R
R®is H, halo or CCq alky! optionally substituted with oxo;
Rf is halo, CF3, C;-Cg alkyl optionally substituted with oxo or hydroxy, or
C-C; alkoxy optionally substituted with fluorg;
and phamaceutically acceptable salts and esters thereof.
The tenns identified above have the following meaning throughout:
“Cy-Cs alkyl” means siraight or branched chain atkyt groups having from one o
about six carbon atoms. Such groups include methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, terf-buiyl, n-pentyl, nec-pentyl, 2-pentyl, n-hexyl, 2-hexyl, 3-hexyl, 2,3-
dimethylbutyl, and the like.
*C+Cg alkenyl® means straight or branched chair alkenyl groups having from two
to about six carbon atoms and confaining one or more double bonds. Such groups
include etheny!, propenyl, isopropenyl, 2-isobutenyl, 4-pentenyl, 5-hexenyl, and the like.
"Cs-Cy cycloalkyl” means saturated monocyclic alkyl groups having from 3 to about
8 carbon atoms and includes such groups as cyclopropyl, cyclopentyl, cyclohexyl, and the
like.

.,\_)

-

“C,-Cg alkoxy” means straight or branched chain alkoxy groups having from one to -
about six carbon atorns and includes such groups as methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, iscbutoxy, sec-butoxy, tert-butoxy, and the like.

"Halo” means fuoro, chloro, bromo, or iodo. ‘

4




to about six carbon atons and containing one or nore double bonds. Such
groups include ethenyl, propenyl, isopropenyl, 2-isobuthyAl 2 pentenyl,
5- hexenyl, and the like. "CrC6 cycl oal kyl" nmeans saturated nonocyclic al kyl
groups having from3 to about 8 carbon atons and includes such groups as
cydopr ogwplosngel opentyl, cycl ohexyl, and the I|ike. P@uvssdrmikoxy" neans
strai ght or branched chai n atkoxy groups having fromone to .about siXx

carbon atOMea@dalkﬂC&yudﬂwsau@hyfgrﬁr@m@s%@mmub&nmdﬁﬂamgy, n- grOonly, y
|sopro ut o ut o ut ox and the like.
Hatoseﬁﬁh%‘p‘!"m}%‘%’y Ry 8‘“%&6"%8@?" » e 2o 3 9" 2006 VIO 031011842
PCT/ UaRhailaBl@Ghrbol\atm wuprto thelpeHluoyelehal kyI al kenyl, or al koxy group Is

descri bed be|n suhstituted with f uoro substituted with one
or nore fld PﬁB @ylaﬂl%sgélfntﬁéas cthAgias 06 ngsglgjﬁ'tlytegil bgt%?ntaﬁb A8 the perfluoro

| evel .subdtiestioaby aldéubly wndt oxygerdtom swhldsfomsitegbites witke thegarbob &t i t ut ed by oxo,

It nmeans, .substitution by a doubly bonded oxygen atom which fornms together
with t Chd Bwacﬂﬁf’?%gﬁof’pf@gfached, a carbonyl group -(C=0)-. Wen any
noi ety i s Wenanpmdetyds describgd as bsing subistittited) it candavéenesor onee ofitheror e of t he

I ndi c | ' I osition on the
noi et 3&‘%‘#’3’%%@@%? QEP%I@&%E%AY%E%bﬁ ﬁg[pﬁ (}%sr% otﬁé/@h‘?@novﬁhe each

subst iﬂu&neatetwnprlmre@disilﬂuentsOnanbemelﬁti'eeachyﬁulaﬂmuanlynmbeelefmabst|tuent and may,

accor gi ""‘:L“‘?é M. substituted”

rreansqr%l%g%’%{ Oftan’? so rm q‘f gﬁéxéocgmﬁtﬁ] tltut of substituted with
t he identi ﬁ’h@@fmmmaﬂmﬁﬁﬁ@f}ﬂ Wmﬂjﬁtﬁl@m@hqu'ﬂ&d maydenhet erocycl ic noiety
of thgnethRIadr AlbsiAEaWRhk idthtifi |5§J ”ewﬁ 4 or 5 position (l.e., at either

avai | abI e rbon ato and, accor remai ni ng port i on of the
nol ecul e l’“abée a&tacaﬂie@edtetwdmwph@emquawe‘om BbAt atom Exanpl es

of t h?ltﬁéﬁﬂti)@f&@?&fﬂofﬁ? "ol éRhdr aviiib tarioR atdrd)laﬁ(? @bl ftlré hi p rT ez fent .
i nvention but no imtin are |'jste e able 1.
| 11 o PRRIPG Pesta g temrcu b ettt iz Sl capor
atom.
Examples of the compounds of Formula i, which are iflustrative of the present
invention but not limiting in any way, are listed in Table 1.

Table 1. Wustrative Examples of Compounds of Formula i

R! H
3 R4
/\
RS

. ()]

Entry R ® R’ R RE [ X
No.

1 H H H CH; H O
2 H H H n-butyl H o
3 H H H cyclopropyl H 0
4 H H H cyclopentyl H O
5 H H H cyclooctyl H o
6 H H H Ph H O
7 H H H Ph H S
>_'8 H H H 2-Cl Ph H 0

R




RRRRX No.

SHHHcycl ooct yl HO 6HHHPhHO 7HHHPhHS 8HHH2- Ci

| HHHCH3HO 2HHHN- but yl HO 3HHHcycl opr opyi HO 4HHHcycl
PhHO 5 27 DANAR

8%

ntyl HO
WO 03/011842

PCT/ US02/ 23614 Entry R2RRX No. 9HHH2, 3-d-F PhHO 10HHHZ2, 4-11- CH3 PhHO

11HHH2- t hi enyl HO 12HHHF H F F 13HHH2- fury) HO 14HHH2- fury) H5

15HHH2 Ade 63adapr yI HO 1 . 16HHHO HO ci 17HHH4- F PhH@cCHAbiAbez PhH

Entry R’ R* R’ R* R’ X
No.
9 H H H 2,3«-F Ph H 0
10 H H H 2,4-di-CH; Ph H O
1 H H H 2-thienyl H 0
12 H H H H 0

Ny
F. ) S |
¢ F
13 H H H 2-furyl H o]
14 H H H 2-furyl H [3
15 H H H 2-(4-CH3)furyl H 0
16 H H H H o
17 H H H H 0
18 H H H H S
19 H H CH, H 0
20 H H Et H 0o
21 H H Et H S
22 H H Et H 0
23 H H Et H C
24 H H isopropyl 4-F Ph H o]
25 H H isopropyl 2,4-di-F Ph H 0
26 H H n-butyl 2,4-di-F Ph H O
27 H H n-hexyl 2,4-di-F Ph H 0
28 H H Ph 2,4-di-F Ph H o]
29 H H 4-F Ph 2,4-di-F Ph H 0
30 H CH, Et Ph H C
31 H CHj Et Ph H S
32 H CHy Et 3-CH;0 Ph H O
33 H H Et 3-CH;0O Ph H 0
6
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19HHCH34- F PhHO 20HHEt 4- F PhHO 21HHEt 4- F PhHS 22HHEt 3-pyridyl HO \ O S
23HHEt X HO S 24HHi sopropyl 4-F PhHO 25HHI sopropyl 2, 4-dii -F PhHO

26HHN- but yl 2, 4-di - F PhHO 27HHn- hexyl 2, 4-di - F PhHO 28HHPh2, 44 %W
29HH4- F Ph2, 4-di - F PhHO 30HCH3Et PhHO 31HCH3Et PhHS 32HCH3Et 3-

33HHEt 3wilidedthdd0 6 ,.. t9 2 7 JAN 2006 WO 03/ 011842 REi4d20844£23614 Entry

RR2ZRRR5X No. 34HHEt 3- CH30OPhHS 35HHEt 4- CH30O PhHO 36HHEt 4- CH30OPhHS 37HHEt 4- Et O

PhHY 38R F- LR PhHO SWPAVEp HER? R R X
No.
34 H H Et 3-CH30 Ph H S
35 H H Et 4-CH3;0 Ph H O
36 H H Et 4-CH30 Ph H S
37 H H Et 4-EtO Ph H )
K1} H H Et 4-EtO Ph H 0
39 H H Me 0:@ H &

S
40 H H Me PhCH, H 0
41 H H Me 3-Cl4-F-Ph H O
42 H H Me 3-F-4-Me-Ph H O
43 H H Me 3-Me-4-F-Ph H o
14 H H Me 3-NH4-Me-Ph H O
45 H H Et 4-Et-Ph H O
46 H H Me 4-Ef-Ph H 0
47 H H Et 4-CN-Ph H O
H H Et 4-(Et)N-Ph H 0
49 H H Me 4-i-Pr-Ph H 0
50 H H Me 4-t-Bu-Ph H 0
51 H H Me 4-Et-Ph H 0
52 H H Me 4-n-Bu-Ph H 0O
53 H H Et 4-n-Pr-Ph H 0
54 H CH; Et 4-CH;0 Ph H 0
55 H CH; Et 4-CH,0 Ph H S
56 H CH; Et 4-CH,0 Ph CH, 0
57 H CH, Et 3,4-di-CH;0 Ph CH, O
58 H CH, Et 4-Ph Ph CHs 0
59 H CHg Et 4-Ph Ph CHs S
60 H CHs Et Wff_@i" CH; o)
S

61 H CH, Ph cyclopropyl H )
62 H CHs Ph cyclohexyl H 0
63 H CHs Ph cyclohexyl H 8

rap




(b ~I,

40HHMePhCH2HO 41HHWe3- Cl - 4- F- PhHO 42HHMWE3- F- 4- Me- PhH

43HHME3- Me- 4- F- PhHO 44HHMe3- NH2- 4- Me- PhHO 45HHEt 4- Et - PhHO 46 HfeAEitgs PhHO
47HHEL 4- CN- PhHO 48HHEt 4- ( Et ) 2N- PhHO 49HHMe4-i - Pr - PhHO 50HHMVe4- t - Bu- PhHO
51HHWe4- Et - PhHO 52HHVE4- n- Bu- PhHO 53HHEt 4- n- Pr - PhHO 54HCH3Et 4- CH3OPhHO
SS5HCH3 Ry 4 oaiasePhHS S6HCH3EL 4- CH30O PhCH30 57HCHaEt 3, 4pcelinusodAdelsPhCH30
58HCH3Et 4- Ph PhCH30 59HCH3Et 4- Ph PhCH3S 60HCH3Et N14 CH30 5

61H
2004

64 H CHs p-F Ph - cyclohexyl H 0
65 H cl i-Pr Ph H 8]
66 H cl i-Pr Ph H s
67 H Cl Pr Ph C 0
68 H cl i-Pr 4-CH;Ph Cl 0
69 H Br CHs Ph Br 0
70 H Br CH;, 3-F Ph Br o)
71 H Br CHs 3FPh Br S
72 H CH,CO CHs n-propyl CH,CO | O
73 H CH,0CH; Et 2-thienyl H o)
74 H Ph H 2,4-di-Cl Ph H %)
75 H Ph H 2,4-di-Cl Ph H S
76 H Ph CHs 2,4-di-Cl Ph H 0
77 H Ph Et 2,4-di-Ci Ph H 0
78 H Ph Ph 2,4-di-C! Ph H 0
79 H Ph Ph 2,4-di-C! Ph H S
30 H Ph 4-CH,0- 2,4-di-Cl Ph H 0
Ph
81 H 4-F Ph CH; 4FPh H o
82 H 4-F Ph CH; 2,4di-Ci Ph H 5
83 H 3-pyridyl CHs 2,4-di-Cl Ph H 3
84 H 3-pyridyl CH; 2,4-di-Cl Ph H S
85 H 2fhienyl | CHg Ph H 0
86 H 2-thienyl CH;, 2,4-di-CI Ph H 0
87 H 2-thienyi CH; 2,4-di-C! Ph H S
38 H 2-thienyl CHs 3-pyridyl H 0
89 H 2-thienyl CH, cyclopenty! H o
a0 H 2-thienyl CH; S H O
[ 91 H 2-thienyt CH, Ph 2-thienyl | O
92 CH; H H Ph H o)
93 CHs H H Ph H S

T



64HCH3p- F Phcycl ohexyl HO 65Ha! - Pr PhHO 66HCI i - Pr PhHS 67HCI i - Pr PhC! O
68HCl i - Pr4- CH3 PhCl 0 69HBr CH3PhBr 0 70HBr CH33-F PhBrO 71HBr CH33- F PhBrs

72HCH3COCH3N- pr opyl CH3CO0 73HCH2OCH3E 2- t hi enyl HO 74HPhHR
75HPhH2, 4-di -0 PhHS 76HPhCH32, 4-di - PhHO 77HPhEt 2, 4- di
78HPhPhgo4sbligse PhHO 79HPhPh2, 4- di - Cl
81H4- F PhCH34- F PhHO 82H4- F PhCH32, 4-di - CI

20 S ™

PhHS 80HPh4- Grd3fso223614di - Cl
PhHO 83H3- pyri dyl CH32, 4-di -C

PhHO Ph

i enyl CH3HO

PhH) gy PYT 1 Gl CH3Z, 48T - QI PRAS g5 HZ- Thi ghyT CH3PIHO RF X
86Hi2-t hi ényjl CH32, 4-di - C Phgb 87H2- tihi enyl CH32, 4d! - 0 PhHS J
88H‘;-tHPen;JI CH33- pynii dyl HO §9H2-t hi gnyl CMBcyol opent yl HO 90H2- t |
91HZ-Th4 eENyEFCHGHNZ- t[hi eipyT U [9ZCHBHH [P0 biflethyf SHHPRHS |
95 CH; H H 2-thienyl H ]
96 CH; H H H O
97 CHs H H H 0
) CHa H H | H 0
N ‘\/
"
N
99 CH; H H 2-pyridyl H o
100 CH; H H Ny H Q
[ oy
NT ™~
101 CH, H CHs cyclobutyl H 0o
102 CH; H CH3 CYGIOheXYI H 0
103 CH; H CHs cycichexyl H S
104 CH, H CH; 3,4-di-F Ph H 8]
105 CHs H CH, 3,4-di-F Ph H S
106 CH, H CH, 2-pyridyl H O
107 CH; H CH; S H O
N .
./
o
108 CH; H CH; N.\ H C
QP
N7~
109 CH; H Et Ph H O
110 CH, H Et Ph H S
11 CHs H Et 4-CF; Ph H 0
112 CH, H Et S H 0
N7
o
13 CHy H Et 2-napthyl H 0
9

=




8 WD 031011842 2 7 JAN 2006 PCT/ US02/23614 EntryRR2ZRRRX No.
94CH3HH2- t hi enyl HO 95CH3HH2-t hi enyl HS 96CH3HHHO OLN 97CHsH

98CH3HH{ HO (N ~99CH3HH2- pyri dyl HO 100CH3HHNHO N 101CH3HCH3C clj‘m)utﬁ;(/gi HO
102CH3HCH3cycl ohexyl HO 103CH3HCH3cycl ohexyl HS 104CH3HCH33, 4- di - F PhHO

105CH3HGb'3er4s48i - F PhHS 106CH3HCH32- pyri dyl HO 107CH3HGHES1 81N  108CH3HCH3N
HO N

Entry R’ R* R’ R* R X
No.
114 CHs; H Et \\/ H O
|
S’N
115 CH; H Et S H 0
o
116 CH; H Et S ' H S
o
117 CH; H Et o H O
\
S
118 CH, H Et H @)
N
\ R =
b
119 CH, H i-Pr Ph H O
120 CHj H i-Pr Ph H S
121 CH3 H Pr 3,4-di-F Ph H 0
122 CH; H i-Pr 3,4-di-Cl Ph H ®)
123 CH3 H i-Pr 4-Ph Ph H O
124 CH, H Pr 4-Ph Ph H S
125 CHs; H i-Pr 4-(4-CIPh)Ph H O
126 CHa H i-Pr 4-(4-CIPh)Ph H S
127 CHj H i-Pr o H O
\ /)
-
128 CH; H -Pr H 0
129 CH,4 H i-Pr H 0

R A

10




109CHsHEt PhHO 110CH3HEt PhHS 111CH3HEt 4- CF3 PhHO 112CH3HEtN, S ,~HO it Il N
113CH3HEt 2- napthyl HO 9 2 7 JAN 2006 WO 03/011842 PCT/ US02123614 EntryRRRR
No. 114CH3HEtHO \ 7SJN 115CH3HEt SHO 01 ' 116CH3HEt SHS 117

118CHBHEt HO N ~ | 119CH3Hi - Pr PhHO 120CH3Hi - Pr PhH5 121CH3H - Pr 3, 4-di - F PhHO
122CH3HwdRis@1saxdi - G PhHO PCT/US02/23614
Entry R’ R? R’ O R® X
No.
130 CH, H i~Pr -4l H C
jes
Br
131 - CHa H i~Pr H o]
132 CH; H i-Pr H 0]
133 CH; H i-Pr H S
134 CH;3 H i-Pr | H 0
N\ / 1
135 CH, CH, i-Pr 3,4-di-Cl Ph CHs 0
136 CH; n-propyt i-Pr 3.4-di-Cl Ph n-propyl | O
137 CH; Ci i-Pr 4-Cl Ph H 0
138 CH; Ci i-Pr 4-Cl Ph H S
139 CH, Cl i-Pr 3-CH3;0 Ph H O
140 CH,q cl i-Pr 3-CHsO Ph : Cit 0]
141 CH3 Cl i-Pr 3-CHsO Ph Cl S
142 CHs Cl i-Pr S\ Cl 0
o
143 CH; Br i-Pr Ph H 0
144 CH; Br i-Pr 3-Ci Ph H 0
145 CH, Br i-Pr Ph Br o]
146 CH,3 Br i-Pr Ph Br S
147 CHa CHa i-Pr Ph H 0
148 CH, CHs i-Pr Ph H S
149 CH, CHy i-Pr 2-CI Ph H 8]
1N _
&

-
2




123CH3H - Pr4- Ph PhHO 124CH3Hi - Pr4- Ph PhHS 125CH3H - Pr 4- (4- Cl Ph) PhHO

126CH3H - Pr4- (4- Cl Ph) PhHS 127CH3Hi -Pr/° OHO 11 128CH3Hi -Pr? HO N aD
129CH3H [-Pr- /HO N 10 2 7 JAN 2006 WD 03/011842 PCT/ USOZ/??FJ%E]!@‘”Y RRRX
No. '- 130CH3Hi -PrO HO 591 1 Br 131CH3Hi -Pr3-(5- CH3) pyridy
132CH3 Ko 5@ 133CH3H - Pr HS 134CH3H - Pr HO 135CH3CHaimt¥0d23é14di - G PhCH30
136CH3n-propyli-Pr3,4-di-d Phn-propyl 0 137CH3d i -Pr4-C PhHO

138CHERdy FF 4- @ PIAS 12 RS RA R’ X
No.
150 CH; CHs i-Pr S H 0
o
151 CH, CH,CO i-Pr 3-FPh H 0
152 CH, CH,CO i-Pr 3-F Ph H S
153 CHa n-PrCO i-Pr 3-FPh H o]
154 CH; n-BuCO i-Pr 3-F Ph H O
155 CHa4 H n-Bu Ph H 8]
156 CH, H n-Bu SN H 0
o1
157 CH, H n-Bu S H S
o
158 CHs H n-Bu 2-Ci Ph H o]
159 CH; H n-Bu 2,4 di-F Ph H 0
160 CHs H n-Bu 3,4 di- CH;0 Ph H o)
161 CHs H n-Bu @_\_ H 0]
162 CHs H n-Bu 2-furyl 0]
163 CH, H n-Bu o H 0
\ /)
164 CH, H n-8u H 0
165 CHj, H n-Bu H S
166 CH; H n-Bu H o}
167 CH3, H n-Bu M S

12




139CH3C i - Pr 3- CH30 PhHO 140CH3C i - Pr3- CH30 PhCl 0 141CH3C i - Pr3- CH30 Phd s
142CH3Cl i - Prcl 0 143CH3Bri - Pr PhHO 144CH3Br 1- Pr3-Cl PhHO 14 iﬂﬂﬁl;r PhBr 0
146CH3Br i - Pr PhBrs 147CH3CH3i - Pr PhHO 148CH3CH3i - Pr PhHS 149 Ypr2-Cl PhHO
11 t WD 03/011542 Entry RRRX No. 150CH3CH3i - PrsHO 151CH3CHOW - Pr3- F PhHO
152 CH3CWaEi@in 83 F PhHS 153CH3n- Pr CO - Pr3- F PhHO 154@0pms@uwesdd- Pr3- F PhHO
155CH3HN- BUPhHO 156CH3HN- Bu5 _HO 157CH3HN- BusHS 158CH3HN- Bu2- CI PhHO

159 U7, 4 @ = F PhARz T60CHSHg- BUB, 4 di - REF30 PhH0 TRECHIFR-1BUHO
162GH3HN-Bup- f ury) HQ 163CH3H- BUOH 154CH3HN- BUHO 165CH3HN- Buls Hs

168 CH H n-Bu 4 H O
o] N

169 CH, H n-Bu W H 0
_ ]
o~
N
| 4
170 CH,4 Br n-Bu 24 di-F Ph Br 8]
17 CH, Ci n-Bu 2,4 di-F Ph H 0
172 CH; H n-pentyl Ph H 0
173 CHs H n-pentyt 2,4 di-F Ph H o)
174 CH, H n-pentyl 2,4 di-F Ph H S
175 CH; H n-pentyl 4-pyridyl H 0
176 CH; H n-pentyl S H 0
L
177 CHs Cl n-pentyl Ph H 0
178 CHs Cl n-pentyl Ph H S
179 CH; H Ph S 1! H O
Ve
180 CH, H 2-Cl Ph S L H o]
Ve
181 CH; H 2-CiPh S o H [
Vs
182 CH; H H PhOCH; H o
183 CH, H H (4-CH;Ph)OCH, H 0
184 CH, H H F ' H 0
O
185 CH, H CHs Et H O
186 CH, H CH, Et H S
187 CH, H CH, CF.CF2 H 0
188 CH, H CH, t-butyl H 0

13




0O\/ 166CH3HN-Bua-N HO s 167CH3HN- Bu,
PCT/ US02123614 27 JAN 2006 WD 03/011942 PCT/ US02/ 23614 E
168CH3HNn- BuS N NHO 169CH3HN- Bu- | -

HO\ N I

HS CS N 12 a 2 7 JAN 2006

X 170CH3Sr n- Bu

AT

RRARX No.
PhBr O

171CH3CI n- Bu2, 4 di - F PhHO 172CH3Hn- pent yl PhHO 173CH3Hn- pentyl 2, 4 dl - F PhHO
174CH3Hw@etis®, 4 di - F PhHS 175CH3HNn- pent yl 4- pyri dylpdgukdfGERRHN- pentyl s HO
177CH3Cl n- pentyl PhHO 178CH3CI n- pent yl PhHS 179CH3HPhHO

Cal |

Entry R’ R? R’ R R’ X
No,

189 CH, H Et 3-{5- CHy) pyridyl H 0
190 CH, H Et 4-pyridyl H 0
191 . CHy H Et 4-pyridyl H S
192 CH; Et CH, PhQOCH, H 0]
193 CH, Et CH, PhOCH, H S
194 CH, Et CH, PhCH,OCH; H 0
195 CHs n-propyl CHs PhOCH, H o]
196 CHs n-propy} CH; PhOCH; n-propyl | O
197 CHs n-butyi CHs PhOCH, H 0
198 CHs n-hexy! CH, PhOCH; H o
199 CH; n-hexyl CH; PhOCH, H S
200 CH; n-hexyl isopropyt 3-Cl Ph H 0]
201 CHs n-hexyl Ph 3-CIPh H o]
202 CHs CH;OCH; CHs; PhCCH; H O
203 CHa Ph n-butyl 3,4-di-F Ph H Q
204 CH, 3-F Ph CH; 1-napthyl H 0
205 CH; 4-pyridy! H 4-CF; Ph H Q
206 CH; 4-pyridyl H 4-CF3 Ph H S
207 CH, Cl CH; 3,5di-F-Ph H 0
208 CH; Br CH, CFiCF, H 0
209 CH; Br n-butyl CFsCF, H 0
210 CHs Br n-butyl CFsCF; Br. 0
211 CH; Br Ph CFsCF2 Br 0
212 CH; 2-furyl CH; isobutyl H 0
213 CH; 2-furyl CH; isobutyl H S
214 CHs 2-furyl CH; 2-F-4-CF; Ph H 0
215 CH, 2-furyl CH, 2-napthyl H 0
216 CHa 2-furyl i-Pr isobutyl H 0
217 CH; EtCO n-propyl 3-CH30 Ph EiCO 0
218 Et H H cyclopropyl H 0
219 Et H H 4-F Ph H o)
220 Et H H 3,5-di-F-Ph H 0
221 Et H H 4-Cl PhCH; H 0

14




180CH3H2- Cl
184CH3HHFHO 185CH3HCH3Et HO 186 CH3HCH3Et HS 187 CH3HCH3CF3CF2HO
188CH3HCH3t - but yl HO 13 7 7 JAN 2006 WO 03/011842 PCT/ US02/ 236//\N 2806t ry RRRRRX
No. 189CH3HEt 3- (5- CH3) pyridyl HO 190CHsHEt 4- pyri dyl HO 191CH3HEt 4- pyri dyl HS

192 CH3EwgH3leni@3H2H 193CH3Et CH3PhOCH2HS 194 CH3Et CH3Ph etipgdrabdi4
195CH3Nn- pr opyl CH3PhOCH2HO 196CH3n- pr opyl CH3PhOCH2n- pr opyl O

PhSHO 181CH3H2- Cl

PhSHS 182CH3HHPhOCH2HO 183CH3HH( 4- CH3Ph) OCCH2HO

197 T CRRPROJZARFT98CHS IR*NEX %%thﬂmm REXYTICH3PhOCH2HS
200QHsn- hexyl i soproplyl 3-A HBhHO 201CH3n- hexyl Ph3-C [PhHO
202¢H3N98O0CH2 CH3PhOOH2HO  203(CH3PhN- bt yl 3, 4-di -F PhHO 204CH33- R
PhCHBT 2apt hyT Het 205[CH34 pyr| dyTd#- OF3  PriRindiCH34{py r idy4FEeGF3 PhHS
223 Et H CHs PhCH, H 0
224 Et H CH; 4-F PhCH, H ]
225 Et H CH; 3,4-di-F-PhOCH; H O
226 Et H CH; & H 0
227 Et H CH; @_\ H S
228 Et H CHs O_\ H 0
229 Et H CHs ) - H O
F N
A
230 Et H CH;3 \ H S
F N
A
231 Et H CHs H O
{ N—\_'
232 Et H CH; = ’ H O
T\
233 Et H CH; N H S
N\
234 Et H CHs 2-quinoliny H 0
235 Et H CHs 1 H 8]
C ]
T
N
W,
236 Et H CH; 8. H 0
o)
237 Et H CHs 0/—\N H o]
s X

15




207CH3CI CH33, 5- di - F- PhHO 208CH3Br CH3CF3CF2HO 209CH3Br n- but yl CF3CF2HO
210CH3Br n- but yl CF3CF2Br, 0 211CHsBr PhCF3CF2Br 0 2120—!32-furyif:t|ﬁm geput yl HO
213CH32 furyi CH3i sobutyl HS 214CH32- f uryl CH32- F- 4- CF3 PhHO
215CH32-f ury) CH32- napt hyl HO 216CH32-fury)i-Pri sobutyl HO
217 CH3Ewdmnpisopy | 3- CH30 PhEt COO0 218Et HHcydopr opy! HO pet@Eidaikiga F PhHO

CH2HO
Ft HCH3HS

220Et HH3, 5-di - F- PhHO 221Et HH4-Cl PhCH2HO 14 2 7 JAN 2006 WD 031011842
PCT/ [USBrny? 3P T4 RNT T yRRRFRX Np. 4RZETHAZ-qui @l T nyT HO[ 22 §ETHQ
224Ht HCH34- F PhCH2HO[ 225Et HCH33, 4- di 1 F- PnOCH2HO 226Ht HCH3HO p27
2266 HN®\HO| 229t HOHBHO F F| 230Et HCH3HS F F F
238 Et H CHj H O
?:’;’
239 Et H CHs o H |0
F % -
2!
0
240 Et H CHs; | =N H O
N? O
241 Et H CHs @f” H O
0
242 Et H CH, \0/\/0\;\/ H 0]
243 = H CHs | (4-CH30) PhCH.CH; H 0
244 Et H CHs B H 0
N\ ‘/Z( *
N
245 Et Cl CH; ° H |0
\
_ 2y
246 Et Br ‘CHs H 0
\ /
.’\'
247 Et H Et 4-Ph Ph H )
248 Et H Et 4-Ph Ph H S
249 Et H Et 4~-(4-CH3Ph)Ph H O
250 Et CH, CHs 2-F Ph H 0
251 Et CH, CHs 2-F Ph CH; 0
252 Et CHa, CHy 2-F Ph CHs 8]
253 Et CH, CHs 2-F Ph CH; 3
254 Et 3-ClPh Et 4.Ph Ph H O
255 et 3-ClPh Et 4-Ph Ph H S

16




231Et HCH3HO 232Et HCHsHO 233Et HCH3HS 8N\ 234Et HCHs2- qui nol i nyl HO 235Et HCHsHO
CnN 236Et HCH3HO 237EtHCH3HO 0 2 I\ 15 1 27 JAN 2006 WO 03101/ 842

PCT/ US02/ 23614 Entr yRRRRAX No. 238Et HCH3HO N):  239Et HCH3fH jakrapos N N\

240Et HCH3I "N H -, N~ '

WO 03/011842 PCTUSO2/23614
Entry R’ R* R’ R R X
No.
256 Et CHCO H 4F Ph H %)
257 Et CHsCO | isopropyl 4-F Ph H 0
258 Et CHCO Ph 4F Ph H 0
259 Et CHsCO CH; cyclohexy! CHCO [ O
260 Et CHCO CHa 4F Ph CHCO | O
261 Et CHsCO Ph 4F Ph CH,CO | O
262 Et CHaCO Ph 4FPh CH:CO | S
263 Et Ci Et 4{4-CH,Ph)Ph H )
264 Et ] Et 4-4CHPRPh | Cl )
265 Et Ci Et S a )
o
266 Et Br Ph 5-OCH; Ph Br | O
267 CF«CH, H H n-butyl H o
268 CFaCHy H H Ph H 3)
269 CFaCH; H H 3-pynidyl H 0
270 CF3CH, H CH; cyclopentyl H 0
271 CF3CH, H CHs 4{CF;0)Ph H o)
272 CFCH H CHs 4-{CF-0)Ph H S
273 CFaCH; H CHs 4-{CHF,0)Ph H o)
274 CF«CH; H CH, = - m 0
275 CF+CH; H n-butyl {&-F PhYOCH, H o)
776 CFsCH; H Ph Ph H 3)
217 CFaCHs H Ph Fh H S
278 CF3CHa H Ph 2-{5-CF) furyl H o)
279 CFsCH, H Ph 2thieny! H 3)
280 CF+CH; H 4-F Ph Ph H 3)
281 CF+CH; CHs A 2FPh H 0
282 CF3CH; CHs H 5F Ph = S
283 CFCH, CHs H >F Ph CH, | O
84 CFiCH; CHs Et 3-CFs Ph - H 0




241Et HCHANHO N 242Et HCH3HO 243Et HCH3( 4- CH30) PhCH2CH2HO 244Et H%I-ESHO
245Et Cl CH30HO 246Et Br CH3HO 247Et HEt 4- Ph PhHO 248Et HEt 4- Phl
249Et HEt 4- ( 4- CH3Ph) PhHO 250Et CH3CH32- F PhHO 251Et CH3CHs2- F PhCHSO

252Et CH3CH32- F PhCH30 253Et CH3CH32- F PhCH3S 254Et 3- Cl PhEt 4- Ph PhHO 255Et 3- Ci
PhEt 4- Plwcrisii@isis 27 JAN 2006 WO 03/ 011842 PCT/ US02/ 2363Aiskniéy WRRRRX No.
258Et CH3COH4- F PhHO 257Et CH3CO sopr opyl 4- F PhHO 258Et CH3COPh4- F PhHO

259HT ASCYRIMOMTER Yy RESCO0 2QBEr CHICOCH3 7R3 PITCHICCOOREG TEL §H3COPh4- F

PhCH3 N,
285 CF3;CH; CHs n-butyl {(4-F Ph)OCH, H 0
286 CF3CH; CHs n-butvl {(4-F Ph)OCH; H S
287 CF,CH; CH; Ph 2-thienyl H 0
288 n-propyl H H CH; H O
289 n-propyl H H CHs H S
290 n-propyl H H n-propyl H 0O
291 n-propyl H H cyclobutyl H 0
292 n-propyl H H cycloheptyl H O
293 n-propyl H H 3,4-di-CH; Ph H 0
294 n-propyl H H 2.thienyl H 0
295 n-propyt H H 2-thienyl H )
296 n-propyl H H H 0

297 n-propyl H CH, CH, H o}
298 n-propyl H CH; CH; H S
299 n-propyl H CH, 3-CF; Ph H O
300 n-propyl H CH; 2-thienyl H o]
301 n-propyl H CHs 3-{4-{OCHjs)thienyl) H 0
302 n-propyl H CH; 2-{5(CHj,)thienyl) H 0]
303 n-propyl H CH; . \/j H 0
304 n-propyl B CHa, R F H 8]
F e
Q’ N\N/
305 n-propyl CHa CH; 3-Br Ph H 0
306 n-propyl CH; CHs 3-Br Ph H S
307 n-propy! CHs CHy 3-BrPh CH, 0
18




262Et CH3COPh4- F PhCH3COS 263Et Cl Et 4- (4- CH3Ph) PhHO 264Et Ol Et 4- (4- CH3Ph) PhCl 0
265Et Cl Et SCl O 266Et Sr Ph2. OCH3 PhBr0 267CF3CH2HHNn- but yl HO 268CF3CH2HHPhHO
269CF3CH2HH3- pyri dyl HO 270CF3CH2HCH3cycl opent yl HO 271CF3CH2ZHEHBAN CFsO) PhHO
272CF3CH2HCH34- ( CF30) PhHS 273CFs CH2HCH34- ( CHF20) PhHO 274CF3CH2HCH3- NHO
275CF3ChRi gl | (4- F Ph) OCH2HO 276CF3CH2HPhPhHO 277 eE3GkidhRaRhHS
278CF3CH2HPh2- (5- CF3) fury! HO 279CF3CH2HPh2-t hl enyl HO 280CF3CH2H4- F PhPhHO

281
284

Ph)

BHZ-g" PhHO Z§ZCF3CHZ@EBHZF F PNHSREB3TF3THZ FHZ-H
FBﬂ; CHBEt 3- CF3 [PhHO 17 P 7 JAN R006 WO 031011942 PCT/ U302/
o » 2B5CF3CH2QH3n- but y] (4- F Ph) OCH2HO 286CF3CH2CH3n- but yl
ICHAWE 2B 7 fprophi2 R Thi engfiH0 288 ropyl AHCH3IAD R 0
Xy~
F ) S |
£ F
300 n-propyl CHa CH; H o
310 n-propyt n-propyt CH,4 3-Cl Ph H 0
311 n-propyl n-propyl CH, 3-Cl Ph H S
312 n-propyl | CH;OCH, CHs 3-CiPh H O
313 n-propyl CH:CO CH, 3-Ci Ph H o)
314 n-propy! PrCO CH, 3-Cl Ph H 0
315 n-propyi PrCO CHa 3-Cl Ph Prco 0
316 n-propyl ci CH; R F H o
317 n-propyl Cl CH; H 0
g n-propyl Cl CH, H 0]
319 n-propyl Cl H Ci 0]
320 n-propyl Cl CH; Ph Cl 0
321 n-propvl Cl CHa Ph ] S
322 n-propyl Cl n-propyl 3-CH;O Ph Cl 0
323 n-propyt Ci n-propyl 3-pyridyl Cl 0

19
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289n- pr opyl HHCH3HS 290n- pr opy!| HHn- pr opyl HO 291n- pr opyl HHcycl obut yl HO

292n- propyl HHcycl ohept yi HO 293n- pr opyl HH3, 4di - CH3 PhHO

294n- pr opyl HH2- t hi enyl HO 295n-propyl HH2-thienyl HS F F F 296MN 8oyt b |
HO N, N 297n-propyl HCH3CH3HO 298n- pr opyl HCH3CH3HS 299n- pr opyl HCH33- CF3 PhHO
300n- pr eyxydsiddtddR- t hi enyl HO 301n- pr opyl HCH33- ( 4- ( OCH3)pichipgatyssaili0

302n- propyl HCH32- (5- (CH3) t hi enyl ) HO 303n- propyl HCH3~N HO N, F

304n- pepey | FICH3RT ~~~"HO g@1 - V[ 30U pr ppy CHE@H33-Br HNHOR® X
308q- prhtl)opyl CH3CH33-Br PhHS 3p7n- pr op1 | CH3CH33- Br PhdH30 18
324 isopropyl H H Ph H 0
325 isopropyl H H 2-quinolinyl H 0
326 isopropyl H H o
N
327 isopropyl H CH, CH, H 0
328 + isopropyl H CH, t-butyl H 0
329 isopropyl H CH; n-heptyl H 0O
330 isopropyl H CH,3 n-heptyl H S
33 isopropyl H CH; 2,4-di-F Ph H 0
332 isopropyl H CH; 2,4-di-F Ph H S
333 isopropyl H CH; 2-F-4CF; Ph H 0
334 isopropyl H n-propyl 2-F-4-CF; Ph H O
335 isopropyl H n-propyl 3, 5di-Ct Ph H o]
336 isopropyl H Ph 2,4-di-CF; Ph H 0
337 isopropyt H 4-F Ph 2-F-4-CF; Ph H 0O
338 isopropyl CHs Et SN H 0
L
339 isopropyl CH; Et Cj H 0
340 isopropyl CHa Et H 0
N/
Y
341 isoptopyl CH, Et o H S
\
Y
342 isopropyl CH;, Et H 0
N
N——
[y
0

_

R =




v 2 7 JAN 2006 WD 03/011842 PCT/ US02/ 23614 EntryRRRRX No.
308n-propyl CH3CH3HO S F F F 309n- propyl CH3CH3F FHO F

310n- propyl n- propyi CH33-C PhHO 311n- propyl n-propyi CH33-C PRASAN 2006
312n- propyl CH30CH2CH33- 0 PhHO 313n- propyl CH3COCH33- C  PhHO

314n- er;,Bnﬁ@O—BB Cl PhHO 315n- propyl Pr COCH33- C Phef,ngﬂﬁn propyl A CH3F
. N

FHO ~N - 317n-propyl Cl CH3HO N 318n- propyl Cl CHsN HO
Entry R R R® R? R’ X
No.
343 isopropyl CH, Et F\Q\(N . H 0
aY

| \
N"N

345 isopropyl Et CH;, 3-CF3 Ph H O
346 isopropyl Et CH, 3-Et Ph H o]
347 isopropyl | n-propyi H PhOCH, H O
348 isopropyl | n-propyt H PhOCH; n-propyl | O
349 isopropyl | n-propyt H H C
350 isopropyt n-propyl H n-propyl | O
351 isopropyl n-propyl H H s
352 fsopropyl | n-propyl H -1 H O

8

353 isopropyl | n-propyl n-butyl

8
P
xI
o

-

354 isopropyl n-propyl Ph m H 0
0"

355 isopropyl n-butyl H H 0

356 isopropyt n-hexyl H H 0
Lk

357 isopropyl Ph H CH; H O

358 isopropyl Ph H n-propyl H o

359 isopropyl Ph H n-propyt H S

21




S 1/ 319n-propyl d HPhC 0 320n- propyl CJCH3PhCI 0 321n- propyl A CH3PhCI S
322n- propyl A n- propyl 3- CH30 Phd O 323n- propyl d n-propyl 3-pyridylC 0 19 t.

jrl

324i
327i
330i
332i
334i
336i
338i
341i

2 7 JAN 2006 WO 031011842 PCT/ US02/ 23614 Entry WRRRX
sopr opyl HHPhHO 325i sopr opyl HH2- qui noi i nyl HO 326i sopr o
sopr opyl HCH3CH3HO 328i sopr opyl HCH3t

B‘;ﬁ T 2006

- but yl HO 329i sopr opyl HCH3n- hept yl HO

sopr'RI/HIGHRAN- hept yl HS 331i sopr opyl HCH32, 4- di - F Rigttiso2/23614

sopr opyl HCH32, 4-di - F PhHS 333i so

pr opy| HCH32- F- 4- CF3 PhHO

Sopntewy [ Hn- grf opy| 2" R#4- CF3 WIHO B35i sopmdpyl An- pfopwF3, Bxdi - G PhHO
sopr opyl| HPh2, 4-dj - CF3 PhHO 337i sppropyl H4- F Ph2-{F- 4- CF3 PhHO
S0 %pyl CH3Et HO 339i sopr ppyl CH3Ef HO 340i sopr opy! [CH3Et HO
soreeopy | Gsdrbdy! 1| OHPHh342{ sopropy| CH3 - NHO H 0
361 isopropyl Ph H @_\- H S
362 isopropyl Ph CHs @_\ H 0
363 isopropyl Ph CHs H 0O
364 tsopropyl i Et Ph H 0
365 isopropyl Ci Et Ph H 8
366 isopropy? Ci Et 2-CH; Ph cl 8]
367 isopropyl Ci n-propy! 3-FPh H O
368 isopropyl Cl isopropyl 3-F Ph H o
369 isopropyl Cl 4-F Ph 3-F Ph H 0
370 isopropyl Br Et 2-CH3 Ph Br o
n isopropyl Br Et 2-CH3 Ph Br S
a7z n-butyl H H Cyciohexyl H o)
373 n-butyl H H Ph H o)
374 n-butyl H H 4-F Ph H 0
375 n-butyl H H 3, 5-di-C| Ph H O
376 n-butyl H H 3, 5-di-Cl Ph H S
377 n-butyl H CH; 3,4-di-CH;0Ph H 0
378 n-buty! H CH;s 4-F PhOCH, H 0
379 n-butyl H CH, @_\_ H 0
380 n-butyl CHs (4-CH30) PhCH,CH, H 0
381 n-butyl CHy H 0
382 n-butyl H CH, e H S




20 WD 03/011842 EntryRR4ARX No. 343l sopropyl CH3EtHO Nr S F

344i sopropyl CH3Et HO NON 345i sopr opyl Et CH33- CF3 PhHO 346l SOW @ECH?B- Et
PhHO 347i sopr opyl n- propyi HPhOCH2HO 348i sopr opyl n- pr opyl HPh ~propyl 0
349i sopr opyl n- propyl HvHO  350i sopr opyl n- propyl Hn- pr opyl O

351i soprvepyiderigae opyl HHS  352i sopr opyl n- propyl HHO B 4 perruseziazsia

353i sopropyl n- propyl n-butyl HO  354i sopr opyl n- propyf Ph/ HO

355i [SORR@PYIN- DR Y] RS0 FOPTRMYT T - NeXyIRMF0 — 357 SOPopy| KNHCH3HO

No.
383 n-butyl H Et . 7<_\\ H o

F F
384 n-butyl H n-propyl cyclobutyl H O
385 n-butyl H n-propyi E 7(_}\' H O

F F
386 n-butyl H isopropyl e H 0]

F F
387 n-butyl H Ph n-propyl H 0
388 n-butyl H Ph R H

F F
339 n-butyl H Ph Ph H |0
390 n-butyl H Ph Ph H S
391 n-butyl CH; CHg 4-CHs Ph . H o]
392 n-butyt CH, CHs 4-CHj Ph CH; O
393 n-buty) CHs Et 4-CH; Ph H 3)
394 n=butyl CH;,3 Ph 4-CH; Ph H 0
395 n-butyl CH,0OCH, CHs 24-di-CH; Ph H 0
396 n-butyl cl CH, o H 0

\ -
Y

397 nbutyt | Cl CHs R F H 0

F e

O
398 n-butyl Cl Ph o H 0
\ /
Y

399 n-pentyl H H CH, H 0
400 n-pentyl H H CH, H ]
401 n-pentyl H H Et H 0
402 n-pentyl H H cyclopentyl H 0
403 n-pentyl H H cyclopentyl H S

23
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358i sopr opyl PhHn- pr opyl HO 3591 sopr opyl PhHn- propyfHS 2 7 JAN 2006

PCT1t JS02123614 21 2 7 JAN 2006 WO 03/011842 PCT/ US02/ 23614 Entry wRRRRX
No. 360i sopr opy#PhHHO 361i sopr opyl PhHHS 3621 sopr opyl PhCH3HO N 2006

363i sopr opyl PhCH3CQ HO 364i sopropyl C Et PhHO 365i sopr opyl C Et th'{—léA

366i sopr opyl Cl Et 2- CH3 PhCl 0 367i sopropyl Cl n- propyl 3-F PhHO

368i sop™MpaTIsEs opr opyl 3- F PhHO 369i sopropyl Cl 4- F Ph3CcEFBA3614

3701 sopropyl Br Et 2- CH3 PhBrO 371i sopr opyl Br Et 2- CH3 PhBr S

372n- bty HHCy cRbhexy| HR*373h- biR’y| HHPhHO 3REn- but yI{HH4RF PhHX

375n-b | HH3, &di-dL PhHO 3[76n-buty| HH3, 5-di-d PhHS

377n-but’yl HCH33, 4-di | CH3OPhHD 378n- but yl HCH34- F PhOGH2HO 379h- but yI HCH3HO

3801- b4t/ | HCHB{péngH3D) RHCH2CH2HA 38[Ln- bulygiblidphyd %410 H O
405 n-pentyl H H Ph H o
406 n-pentyl H H Ph H S
407 n-pentyl H H 2-furyl H 0
408 n-pentyl H H 2-(5-CF3) furyl H 0
409 n-pentyl H H. 2-thienyl H 0
410 n-penty! H H 3,4-di-C| Ph H o)
411 n-pentyt H CHa n-butyl H C
12 n-pentyl H CHs n-buyl H S
413 n-pentyl H CH, == Nﬂ_ H o
414 n-pentyl H CH, PhOCH, H 0
415 n-pentyl H CH, PhCH,OCH, H O
416 n-pentyl H Et 2-F Ph H o)
417 n-pentyl H Et 2-F Ph H S
418 n-pentyl H . 4-CH; Ph 2-F Ph H o)
419 n-pentyl CH; Et 4-CH3 Ph H 0
420 n-pentyl C CH; n-butyl H )
an n-pentyl Cl CH, Ph H 0
422 n-pentyl Ci CHs Ph H S
423 n-pentyl C CHs; 4-Ph Ph H 0O
424 n-pentyl cl CH; @_\_ H 0
425 n-pentyl Ci CH; @_\_ Cl )
426 n-pentyt PrCO CHy 4-CH; Ph PrCO O
427 n-pentyl Ph CHs 3-Br Ph H 0
428 n-pentyd | 2-thienyl CH, 3-Br Ph 2-thienyl | O
429 n-hexyl H H 2F Ph H 0
430 n-hexyl H CH,3 cyclopentyl H 0
431 n-hexyl H CH,3 cycloheptyl H 0
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382n-butyl HCH3; HS F F 22 2 7 JAN 2008 WD 03/011842 PCT/ US02/ 23614 Entry
RRRRX No. 383n-butyl HEt HO 384n- but yl Hn- pr opyl cycl obut yl HO 17 JAN 2006

385n- but yl Hn- propyi F~" HO 386n- but yl Hi sopr opyl F FHO 387n- but yl HPhn- pr opyl HO
388n-butyl HPhi HO F F 389n- butyl HPhPhHO 390n- but yl HPhPhHS

391n- butwd @ @HB4- CH3 PhHO 392n- but yl CH3CH34- CH3 PhCiggsenshaut yl CH3Et 4- CH3
PhHO 394n- but yl CH3Ph4- CH3 PhHO 395n- but yl CH3OCH2CH32, 4- di - CH3 PhHO

396Nnf Dghtey CTCHBRD F | FF/N- Hut yRTT CHSNN HORE 398n- bt yIReT Php xHb

No.
432 r-hexyl H CHa 2-F Ph H )
433 n-hexyl H CHa 2-F Ph H S
434 n-hexyl " H Et 2-F Ph H 0
435 n-hexyl H n-propyi 2-F Ph H 0
436 n-hexyl H isopropyt 2-F Ph H 0
437 n-hexyl H ' Ph 2-F Ph H 0
4338 n-hexyl CH;CO CHy 2A-di-CH; Ph H 0
439 n-hexyl CH3OCH, CHs 2,4-di~CHa Ph H 0
440 n-hexyl Ph Et Ph H o
441 n-hexyl Ph Et Ph H S
442 n-hexyl Ph Et 4-pyridyl H 0
443 n-hexyl Br Et Ph Br 0
444 n-hexyl Br Et 2-F Ph Br 0
445 cyclopropyl H H cyclopentyl H o]
446 cyclopropyl H H 2, 4-di-Cl Ph H 0
47 cyclopropyl H H @_\— H O
cyclopropyl H CH, 3-F Ph H (o]
449 cyclopropyl H CH3 3-F Ph H S
S H O

cyclopropyl H CHs .

o

451 cyclopropyt H Et S .\ H 0
( S\ I

452 cyclopropyt H n-propyl 4-CF; Ph H 0
453 cyclopropyl H isopropyl Ph H 0
454 cyclopropyl H isopropyl 3-pyridyl H 0
455 cyclopropyl H n-butyl 4-CF, Ph H O
456 cyclopropyl H n-hexyl _ Ph H 0
457 cyclopropyl H n-hexyl 4-CF, Ph H o}
458 cyclopropy! H Ph Ph H 0
459 cyciobutyl H CH; 4-CHz Ph H 0
25




1 389n- pent yl HHCH3H 400n- pent yl HHCH3HS 401n- pent yl HHEt HO
402n- pent yl HHcycl opent yl HO 403n- pent yl HHcycl opentyl HS 23 Z 7 JAN 2006 WO
03/011842 PCT/ US02/ 23614 Entry R RRRRX No. 404n-pentyi HHcycl opephy bl

405n- pent yl HHPhHO 406n- pent yl HHPhHS 407n- pentyl HH2-fury

| HO

408n- peﬂ‘% 43HH -(5-CF3) furyl HO 409n- pentyl HH2-t hi enyl HO
410n- pe (i// {4342 di - ] PhHO 411n- pent yl HCH3n- but yl HO PCT/US02/23614
412n- pent yl HCH3n-but yI HS 413n- pent yl HGH31 NHQ 414n- pent vIrH PhOCH2HO
4151}- petryy| HCH3RhCHIOCHRR0 4i16n-Rient §I HEt 2- R'PhHO 41[7n- Bént y| KEt 2- F PhHS
418n- peyy. y! H4- CH3 Ph2- F PhHO| 419n- pent yl CH3Et 4- CH3 RhHO
420n-pent yl Cl CH3n- but yl HO 421 n- pent y! Cl CH3PhHO 422n-Inent y| CACHIPhHS
4231)- pdfl y| Crageigutybhy Phid 424n- fénty| G C@\j},\, H {0
461 cyclobutyl H Et N H o)
adl
8
F
462 cyclobutyl H Et l N H o)
| L1
S’N
463 cyclobutyl H Et 0/ \N H o}
| s X
464 cyclobutyl H Et { j H O
)N ey
465 cyclobutyl H 4FPh o H o)
\ 7
X
466 cyclobutyl Cl CH; 3-Cl Ph Cl 0
467 cyclobutyl Cl CH, 3-Cl Ph Cl S
468 cyclopentyl H H 3-CF; Ph H 0
469 | cyclopentyl H CHs 2,4-0i-CF; Ph H 0
470 | cyclopentyl H CH3 2,4-di-CF; Ph H S
471 cyclopentyl H n-butyl o H 0
W
Y
472 cyclopentyl H 3-F Ph 4-CH; Ph H 0
473 cyclopentyl CHs CH, Ph H O
474 cyclopentyl CH; CH; 3, 5-di~Cl Ph H 0
475 | cyclopentyl | CHs CHs Ph H S
476 cyclopentyl Et CH, Ph H o)
477 cyclopentyl Cl CHs Ph Cl 0
A78 cyclopentyl Cl CHs Ph Cl S
479 cyclohexyl H H 3-F Ph H 0
480 cyclohexyl H H 2, 4-di-CH; Ph H 0
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425n- pentyl G CH3CI O 426n- pent yl Pr COCH34- CH3 PhPr CQ0 427n- pentyl PhCH33- Br

PhHO 428n- pentyl 2-t hi enyl CH33- Br

Ph2-thi enyl 0 429n hexyl HH2- F PhHO

430n- hexyl HCH3cycl opent yl HO 431n- hexyl HCH3cycl oheptyl HO 24 2 ik BN 2006 WO
03/ 011842 PCT/ US02/ 23614 Entry RR3RX No. 432n- hexyl HCHs2- F PhHO
433n- heXyo bi@HBKA2 F PhHs 434n- hexyl HEt 2- F PhHO 435n- hexpdithisesseny! 2- F PhHO
436n- hexyl H sopropyl 2- F PhHO 437n- hexyl HPh2- F PhHO

438n
440n
443n
446¢
449c

FhEmyy CH3 H-di PhHF 439n- hexyIREHaOCH2ZJH32 &E- di h PhHO
- h | PREt PhHO 44i1n- hexyl PhEt PhHY 442n- hexyl PhEt@- pyri dyl HO
- h | BiEt PhBr 0 #44n- hexyl Br Et 2- £ PhBr 0 445cycl opr opyi HHEyc| opent yl HO
ydogan opy | dytlghexgt ¢€i - G PhHO 4@ 7cydopr HHHO 448cydapr opyIloHCH33- F PhHO
ydoprop*lHCHSS-F PhHS 45)cycloprdpylzgz%SFQ$§51cycloprop/lHEtFD
432 cyclohexyl H CHs n-propyl H o)
483 cyclohexyl H CHs n-propyl H S
484 cyclohexyl H CH3 H O
F?C\
435 cyclohexyl H CH, 3-Cl Ph H o)
486 cyclohexyl H CHs 3-CI Ph H S
487 cyclohexyl H CHs S H o)
o7
488 cyclohexyl H Et S H 0]
o
489 cyclohexyl H n-propyl 4-CF; Ph H 0
490 cyclohexyl H n-propyl 3-pyridyl H o)
491 cyclohexyl H isopropyl Ph H O
492 cyclohexyl H isopropyl 3-pyridyl H O
493 cyclohexyl H n-bulyl 3-ClPh H 0
494 cyclohaxyl H n-pentyl 3-ClPh H O
495 cyclohexyl H n-hexyl 4-CF; Ph H 0
496 cyclohexyt H 4-F Ph Ph H 0
497 cyclohexyl CHs CH, 3-CH;3 Ph H O
498 cyclohexyl CH, CH, 3-CH; Ph H S
499 cyclohexyl CH; Et 3-pyridyl CH, 0
500 cyclohexyl Et CH, 2-F-4-CF; Ph £t 0
501 cyclohexyl | 2-thienyl i-Pr 3-pyridyl H 0
502 cyclohexyl Cl CH, 2,3-di-CH; Ph H o)
503 cyclohexyl cl CH; 2,3-di-CH; Ph H S
2-propenyl H H CH, H 0
505 2-propenyl H H isopenty) H 0
R 2-propenyl H H cyciopentyl H o
507 2-propenyl H H Ph H O
b
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452cycl opr opyt Hn- propyl 4- CF3 PhHO 453cydopr opyl H sopr opyl PhHO
454cydopr opyl H sopropyl 3- pyri dyl HO 455cycl opr opyl Hn- but yl 4- CF3 PhHO
456cydopr opyl Hn- hexyl PhHO 457cydopr opyl Hn- hexyl 4- CF3 PhHO

458cycl opr opyl HPhPhHO 459cyc3obut yi HCH34- CH3 PhHO 25 1 27 J
031011&A® BOTIBIIS02/ 23614 Entry RRRRRX No. 460cycl obupgtidki:2bfle ~~/ '
461cydobutyl HEt S HO F 462cydobut yl HEt HO 463cydobut yl HEt HO

AUNEE vo

464y CEfpRUT T HERUHO [A65@§Cl opul WHA-F Phl CHET4660yEo uryTd
467dycl obut ¥l Cl CH33-[Cl PhCl § 468cycl ppent yt HH3- CF3 RhHO
469dycMbent yI HCH32, |4- di - CF3] PhHO 470cycl opent yl HCH32, 4- 11- GF3
471dydgpgent VIZJ([!E;?BH#IW HO i 72clydopent yf H3-F Ppg- CH3 PHHO H [S
A473ayvdopent il CH3IPhHO
- [ 2-propenyl H H 2-quinolinyl H 0
510 2-propenyl H H -l H o
]
~
N
W
511 2-propenyl H CH, H 0
o~
512 2-propenyl H CH; 2,4-di-F Ph H 0
513 2-propenyi H CH; 2,4-di-F Ph H 8
514 2-propenyl H CH; 2-F-4-CF3 Ph H O
515 2-propenyl H Et 2-napthyl H O
516 2-propenyl H Et 2-napthyl H S
517 2-propenyl H Et S H 0
a1
518 2-propenyl H Et N H o
I,
N~
518 2-propenyl H n-propyl 2-F4-CF3 Ph H 0
520 2-propeny! H Ph 2,4-di-CF; Ph H 9]
521 2-propenyl H 4-F Ph 2-F-4-CF3 Ph H 0
522 2-propenyl CH, Et SN H o)
o
523 2-propeny! Cl CH, 3-CF; Ph Cl O
525 2-propenyl Br Et 3-CF; Ph Br O
526 2- H H 3-pyridyl H O
isobutenyl
527 2- H H H 0
isobutenyl

28
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474cycl opentyl CH3CH33, 5-di-C PhHO 475cycl opent yl CH3CH3PhHS
476cycl opent yl Et CH3PhHO 477cycl opentyl O CH3PhC 0 478cycl opentyl Cl CH3PhCl S

479cycl ohexyl HH3- F PhHO 480cydohexyl HH2, 4-di-C% PhHO 26 r,9 2 7
031011842 PCT/US02/ 23614 Entry RR3R4RX No. 481cycl ohexyl HHEJT JAN 2

482cyci ohexyl HCH3n- pr opyl HO 483cycl ohexyl HCH3n- pr opyl HS

484cycoheayimi@GHB8F- " HO 485cycl ohexyl HCH33- Cl

487cycl ohexyl HCH3SHO 488cycl ohexyl HEt SHO 489cycl ohexyl Hn- pro

PhHO 486 @ivisex3sksiHCH33- Cl
pyl 4- CF3 PhHO

490dy cEmtex YT HNRPr opyT 3-R3yr 1 gyl WO 491 cycoheRfl H sopropyRPhHO| X
492cydqhexyli Hi sopropy! 3- pyri gyl HO 498cycohexyl Hn- butlyl 3-C PhHO
494dycl Onexyl Hn- pentlyl 3-C PhHO 495cydohexyl Hn- hexyli- CF3 PhHO
496dyclspexy H42F PhPhHH 497ty cCahexy CHaGEBDB)EM3 PRHO H 0
498cycl ohexy li%g% o 3f CH3 PhHS O
529 2- H CH,3 4-(CF30)Ph H 0
isobutenyl
530 2- H CH; 4{CF:0)Ph H S
iscbutenyt . _
531 2- H n-butyl 4-(CH;O)Ph H 0
isobutenyl
532 2- H n-butyl (4-F PhYOCH, H 0
isobutenyl
533 2- H n-butyl {4-CH,0) PhCH,CH; H O
ischutenyl
534 2- H Ph 2-thienyl H 0
isobutenyl
535 2- H 4-FPh Ph H o
isobutenyl
536 2- CHSCO Ph cyclohexyl H o
Iscbutenyl
537 2- CHsCO Ph 3-F Ph H O
isobutenyl
538 4-pentenyl H CHs Ph H o
539 4-pentenyl H CH, Ph H S
540 5-hexeny! H H Ph H 0
541 5-hexenyl H CH; 2-F Ph H 0
542 5-hexenyl H CH;, 2-F Ph H S
543 5-hexenyl H CH, ?-—o H 0
>
[ Y
ol
544 | 5-hexenyl H isopropyl 4-{CF,0)Ph H )
545 5-hexenyl H Ph 4-(CF,0)Ph H 0
546 5-hexenyl | CH;CO CH; 2-CH; Ph CH,CO | O
547 CH;0 H H cyclobutyl H 0
29

’Eﬁ' -4

u%AM 2006 WO

PhHS



499cycl ohexyl CH3Et 3- pyri dyl CH3- - 500cycl ohexyl Et CH32- F- 4- CF3 PhEt 6
501cycl ohexyl 2-t hi enyl i - Pr3-pyridyl HO 502cycl ohexyl d CH32, 3-di - CH3 PhHO

503cycl ohexyl C CH32, 3-dl - CH3 PhHS 5042- pr openyl HHCH3HO
5052- pr openyl HHi sopentyl HO 5062- pr openyl HHcydopent yl HO 50

27 2 t Wbh0S&eski842 Entry RRRX No. 5082- propenyl HHPhHgTuse23614
5092- pr openyl HH2- qui nol i nyl HO 5102- pr openyl HH ~- HO 5i 12- pr openyl HCH3~~ 0 co

5122
5142
5162
5192
5212

P ERRg MYl HO@Z, 49d-jREP SRBZ- [ openy N gICH3Z, 4- ¢t - "R?h_fx
pr openy|l HCH32- F44- CF3 PhHO 5152-[pr openyl HEl 2- napt hyl HO
pri®enyll HEt 2- napt hyl HS %172- pr odenyl HEt SHO 5182} pr openy|| HET
prmenylHr(;,.Eoop)l 2= 4-UF3 BNHO [SZ0Z5RIqpEeEpy T HPNZ, 45T - T

rope -F Ph?2-F-4-CE3 PhH) 5222- nropenyl CH3Et SHO
" 549 | CH,0 H H {4-CH3) PRCH, H 0
550 CH30 H H 2-quinolinyl H O
551 CH30 H CH, CH; H o]
552 CH,0 H CH3 CH, H S
553 CH,C H CHs 3-CF3 Ph H 0
554 CH.O H CH, 2-furyl H C
555 CH,O H CH, 2-furyl H S
556 CH;0O H - CH, 2- thienvl H 0
557 CH.0 H CH;, 3-{4(OCHjg)thienyl) H O
558 CH,0 H CH, \ /SN H O
A
559 CH;0 H n-propyl 4-(CF;O)Ph H O
560 CH;0O H 4-F Ph 4-{CF3;0)Ph H o
561 CH,0 Br isobutyl 3-CF3 Ph Br O
562 CH;0 H CHs N H 0
O
563 EtO 3-F Ph Et cyclopenty! H O
564 EtO H H CH; H o)
565 EtO H H CH; H s
566 EtO H H 3,4-d-CH; Ph H 0
567 EtO H CH; n-propyl H O
568 EtO H CH; cyclobutyl H 0
569 EtO H CHy cycloheptyl H 0
570 EtO H CH, cycloheptyl H S
571 EtO H CHs = N_\_ H 0
572 EtO H CH; 34-di-FPh H 0

30

006
7727 fj)e%%)enyl HHPhHO

NHO
PhHO



5232- propenyl Cl CH33- CF3 PhCl 0 5242- propenyl d CH33- CF3 PhCl S

5252- propenyl Br Et 3- CF3 PhBr0 5262- HH3-pyri dyfHO i sobutenyl

i sobut enyl N 28 27 JAN 2006 PCTI US02123614 WD 03/011842 Entr
5282- HCH34- (CF30) PhHO i sobut enyl 5292- HCH34- (CF30) PhHO i&b

HCH34- ( CF30) PhHS t sobut enyl 5312- Hn- butyl 4- (CH30 PhHO i sobut enyl

5272- HH

T

HO

y R4AR X No. *
MNRE | 5302-

Hn- but yIwa@e¥1ma) OCH2HO i sobut enyl PCT/US02/23614

Entry R’ R* R® R R’ X
No.
573 EtO H CH, . H s}

S
O\N’
574 EtO H n-butyl 2-thieny! H 0
575 EtO H Ph 2-thienyl H 0O
576 EtO CH; CH, 4-Br Ph H 0O
577 EtO Cl CH; n-hexyl H 0
578 EtO Ci CH, 2-CI Ph H 0O
579 EtO Cl CH, 2-ClPh H S
580 EtO Ci n-butyi Ph Cl O
581 {i-PrO H H CH, H 0
532 (i-Pr)O H H CH, H )
583 (FPr)O H H 3, 5-di-Cl Ph H O
584 (i-Pr)O H CH; H 0
F?C\
585 (i-Pr)O H CH, 3-CI-5-F Ph H O
586 {i-Pr)O H CH, 3-Cl-5-F Ph H S
587 (i-Pr)0 H CH, N'S ¢ H o
5

588 (i-PrYO H isopropyl 4-Br Ph H 0]
589 {i-PryC H 4-F Ph 3,4-di-F Ph H O
590 (-Pro CH,3 Et 2-thieny! H O
591 (i-Pr)O CH,CO Et 2-thienyl CH,CO | O
592 (-Pr)O Cl 3-F Ph 2,4-di-F Ph cl (o]
593 n-BuQ H H cyclpentyl H 0O
594 n-BuO H H cyclooctyl H 0
595 n-BuO H H cyclooctyl! H 8
596 n-BuO H Et cyclooctyl H O
597 n-BuQ H Et Ph H o
598 n-BuO H Et 2,4-di-F Ph H O
509 n-BuO H Et PhOCH; H 0
600 n-BuO H isopropyl cyclooctyl H O

'*ﬁ -+
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5332- Hn-butyl (4- CH3O PhCH2CH2HO i sobut enyl 5342- HPh2-t hi enyl HO i sobut enyl
5352- H4-F PhPhHO i sobutenyi 5362- CH3COPhcyci ohexyl HO i sobutenyl 5372-
CH3COPh3- F PhHO i sobut enyl 5384- pent enyl HCH3PhHO 5394- pen 8N INngPhHS
5405- hexenyf HHPhHO 5415- hexenyl HCH32- F PhHO 5425- hexenyl H - hHS

5435- hexsgyushdsi3i -o HO g 5445- hexenyl Hi sopr opyl 4- ( CF36r 886223614

5455- hexenyl| HPh4- ( CF30) PhHO 5465- hexenyl CH3COCH32- CH3 PhCH3CQO0

547CH3 @Gyl oD [RTYT H) Z RZ JA Z0RE PQTT USUZIRS614 2P S D UPHP11842 Entry

No.

601 n-BuO H n-hexyl cyclooctyl H 0]
602 n-BuQ CH; CH, 3,5-di-F Ph H O
603 n-BuO PrCo Et 3,5-di-CHz Ph H C
604 n-BuO Br Ph cyclooctyl Br 0
605 {n-pentyl)O H CH, 3-Br Ph H 0
606 {n-penty)O H CH,4 3-Br Ph H S
607 (n-pentyl)O H CH, 2-napthyi H O
608 (n-pentyO H CH;3 SN H O

o
609 (n-hexy)O H CH; ~ cyclopropyi H o)
610 (n-hexyl)O "H CH, n-pentyl H o)
611 (n-hexy)O H CH, 3-BrPh H §)
612 {n-hexyl)O H CH; 2-napthyl H 6]
613 (i-hexyl)O | CH40CH, Et Ph H o
614 (iFhexyl)O | CHsOCH, Et Ph H S
615 COH H H 3, 5di-CI Ph H 0
616 COzH H CH; 3, 5di-Cl Ph H 0
617 COH H propyl Ph H O
618 COzH H propyl . H O
o[
N

619 CO.H H CH,3 Ph H 0

620 COMH H CH, S H )
57
621 COH H CH, 7\\{?, H 0
A/

3

622 CO.H CH3 CH,3 3, 5di-Ci Ph H O
623 CO.H CHy isopropyl 3-BrPh H 0
624 COzH CH; isopropyl 3-Br Ph CH; 0
| 625 CoH CHs 4-F Ph propyl H 0
626 COH Et H 4-F Ph H 0
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RRR3RX No. 548CH30HH2, 4-d1-F PhHO 549CH3CHH( 4- CH3) PhCHZHO -
550CH30HH2- qui nol i nyl H76 651CH3OHCH3CHI HO 552CHI DHCHI CHI HS -
553CH30OHCH33- CFlI  PhH76 554CH30HCHI 2- f ur yl HO 555CH30HCHI 2- f up g1 s 2005

556CH30HCHI 2- t hi enyl HO 557CH3OHCHI 3- (4- ( OCHO: hi enyl ) HO 558CHI DHCH3N'

559CH3 Oy fo@iayd 4{ CF30) PhHO 560CH30H4- F Ph4- ( CF30) Phip@t/usez/23614

561CH3OBr i sobut yl 3- CF3 PhSr0 562CH30HCHI HO 563Et O3- F PhEt cycl opent yl HO

564E UEFI'I:-P" HO 5B Er OfFCHRHAS 366 ERORHg, 4~ di - CRis PO $6 7 S0 HCHiRyTy pr opy | HO
568Et OHCHI cy|cl obut yl HO 569Et @HCHI cyc |l ohept yl HO 570Ef OHCH3cy ¢! ohepty
571EfOHNPH f [N HO } 110 572Et QHCH33, 4-|di - F PhHO 2 7 JAN 2006 |PC[I US02/ 23614

627 COH Et H 4-F Ph Et 0

628 CO.H Et CHs 4-F Ph Et 0

629 CO,H Et propyl Ph H 0]

630 COoH Et propyl Ph H S

631 CO.H Ph CHs 2-furyl H 0

632 CO.H Ph CH; 2-furyl H S

633 COH 3-Br Ph Ph 2-thienyl H 0

634 CO:H n-PrCO H 3-Cl Ph H C

635 COH n-PrCO H 3-pyridyl H 0]

636 COH | nPrCO H @/0 A H 0

637 COH n-PrCO CH; 3-Cl Ph H 0

638 COH n-PrCO CH3 3-Cl Ph nPrCO | O

639 COH n- Ph 3-ClPh H O

pentylCO

A sait of a compound of Formula | may be prepared in situ during the final
isolatlon and purification of a compound or by separately reacting the purified compound
in its free base form with a suitable organic or inorganic acid and isolating the salt thus
formed. Likewise, when the compound of Formula | contains a carboxylic acid moiety,
{e.g., R =H), a salt of said compound of Formula | may be prepared by separately
reacting it with a suitable inorganic or organic base and isolating the salt thus formed.
The term “phamaceutically acceptable sakt” refers to a relatively non-toxie, inorganic or
organic acid addition salt of a compound of the present invention (see, e.g., Berge et al.,
J. Pharm. Sci. 66:1-19, 1977).

Representative salts of the compounds of Formula | include the conventional non-
toxic salts and the quaternary ammonium salts which are formed, for example, from
inorganic or organic acids or bases by means well known in the art. For example, such
acid addition salts include acetate, adipate, alginate, ascorbate, aspartate, benzoate,
benzenesulfonate, bisulfate, butyrate, citrate, camphorate, camphorsulfonate, cinnamate,
cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, fumarate,
glucoheptanoate, glycerophosphate, hemisulfate, heptanoate, hexanoate, hydrochloride,
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30 2 7 JAN 2006 WO 03/011942 PCT/ US02/ 23614 Entry RRRRX No. 573Et OHCH3OMNHO
574Et OHn- but yl 2-t hi enyl HO 575Et OHPh2-t hi enyl HO 576Et OCI—BCHiz%ljﬁ&{éﬂ]HO

577Et OCl CH3n- hexyl H76- 578Et OCl CH32- CI PhHO 579Et OCl CHs2

580Et OCl n- but yl PhCl - 6- 581(i - Pr) OHHCH3HO 582(i - Pr) OHHCH3HS 583(i - Pr) CHH3,
5-di - O wWhéddifedA(j - Pr) OHCH3F-- HO 585(i - - Pr) OHCH33- Cl pothyséinkis

586( i - Pf) OHCH33- C1-5- F PhHS 587(i-Pr)OHCH3ls HO N 588(i - Pr) CHi sopropyl 4- Br
PhHO. 5 BQirbon e ioEiad, Anfliro e tdusAR! taBod LIS ridicRyy | HO

591(i - Pr) OCH3 hi enyl CH3 592§r| -Pr) OCl 3- 4- d| F PhCl O

593n- BiELHRiste, ’Eﬁ?l‘ﬁ"?ﬁ‘l‘@“@%ﬁ‘inﬁ'}@ah&% A5te: Vwa%B‘H?Eu@QH@yCI ooct yl HS

596n- Bpaiikiie, yetina! pérskifafd 3 phéiyigpionbeOnicrate, pivalate, propionate,

succinate, sulfonate, tartrate, thiocyanate, tosylate, undecanoate, and the like.

Base salts include, for example, alkali metal salts such as potassium and sodium
salts, alkaline earth metal salts such as calcium and magnesium salts, and ammonium
salts with organic bases such as dicyclohexylamine and N-methyl-D-glucamine.
Additionally, basic nitrogen containing groups in the conjugate base may be quaternized
with such agents as lower alky! halides such as methyl, ethyl, propyl, and butyl chlorides,

' bromides and iodides; dialkyl sulfates like dimethyl, diethyl, and dibutyl sulfate; and
diamyl sulfates, long chain halides such as decyl, lauryl, myristyl and strearyl chlorides,
bromides and iodides; aralkyl halides like benzyl and phenethyl bromides, and the like.

The esters of Formula [ in the present invention are non-toxic, pharmaceutically
acceptable esters, for example, alkyl esters such as methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, or pentyl esters. Additional esters such as, for example, methyl ester or phenyl-
C,-Cs alkyl may be used. The compound of Formula | may be esterified by a variety of
conventional procedures including reacting the appropriate anhydride, carboxylic acid, or
acid chloride with the alcohol group of the Formula | compound. The appropriate
anhydride may be reacted with the alcohol in the presence of a base to facilitate acylation
such as 1,8-bis[dimethylamino]naphthalene or N,N-dimethylaminopyridine. An
appropriate carboxylic acid may be reacted with the alcohol in the presence of a
dehydrating agent such as dicyclohexylcarbediimide, 1-{3-dimethylaminopropyl}-3-
ethylcarbodiimide, or other water soluble dehydrating agents which are used to drive the
reaction by the removal of water, and optionally, an acylation catalyst. Esterification may
also be effected using the appropriate carboxylic acid in the presence of triflucroacetic
anhydride and optionally, pyridine, or in the presence of N,N-carhonyldiimidazole with
pyridine. Reaction of an acid chloride with the alcohol may be carried out with an
acylation catalyst such as 4-DMAP or pyridine.

One skilled in the art would readily know how to successfully carry out these as
well as other methods of esterification of alcohols.

Additionally, sensitive or reactive groups on the compound of Formula | may need
to be protected and deprotected during any of the above methods for forming esters.
Protecting groups in general may be added and removed by conventional methods well
known in the art (see, e.g., T. W. Greene and P.G.M. Wuts, Protective Groups in Organic
Synthesis; Wiley: New York, (1999)).
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598n- BUOHEt 2, 4-di - F PhHO 599n- BuOHEt PhOCM2HNn 600n- BuOHi sopr opyl cyci ooct yi Ho
"r 27 JAN 2006 WO 031011842 PCTI US02123614 Entry wftwFewX No.

601n- BuOHn- hexyl cycl ooct yl HO 602n- BuOCH3CH33, 5-di - F PhHO 27 JAN 2006

603n- BuOPr CCEt 3, 5- di - CH3 PhHO 604n- BuOBr Phcycl ooct yl Br 70-

605( n- Py dsko} BHCH33- Br PhHO 606( n- pent yl ) OHCH33- Br  Plpdprusoez23614
607( n- pentyl ) OHCH32- napt hyi HO 608( n-pentyl )OHCH3S HO - ¢ pl, , 4 -

609( n- hexyl Ha0 B ERLIEP
B11( - horyl O O el 61?%%'9??%2%%%%&%&%@

613( | - AeREpnpescheoetion AL BalUEIOl e varouesHbBREDEOPIG: ASETIBERHE, 5. di -
PhHO. 058P ick il bbpidcerln 76149) o (5 CERIdlOR B0 BURGRZRE 6Py T ONFO

619C02 Hﬁﬂﬁ%ﬂl H%te ng) uzrlujtlu_(lJ%l_JJShll_lc%) produces the compound of Formula | with the more
desirable biological activity. In certain instances, asymmetry may also be present due to
restricted rotation about a given bond, for example, the central bond adjommg two
aromatic rings of the specified compounds.

Substituents on a ring may also be present in either cis or frans form, and a
substituent on a double bond may be present in either Z or £ form.

It is intended that all Isomers (including enantiomers and diastereomers), either by
nalure of asymmetric centers or by restricted rotation as described above, as separated,
pure or partially purified isomers or racemic mixtures thereof, be included within the
scope of the instant invention, The purification of sald isomers and the separation of said
isomeric mixtures may be accomplished by standard techniques known in the art.

The particular process to be utilized in the preparation of the compounds of this
invention depends upon the specific compound desired. Such factors as the selection of
the specific X moiety, and the specific substituents possible at various locations on the
molecule, all play a role in the path to be followed in the preparation of the specific
compounds of this invention. Those factors are readily recognized by one of ordinary skill
in the art.

In general, the compounxs of this invention may be prepared by standard
techniques known in the art and by known processes analogous thereto. The
compounds of Formula | may generally be synthesized according to Reaction Schemes
1, 2, and 3. Reaction Schemes 1 and 2 demonstrate how to make intermediates that are
coupled In Reaction Scheme 3 fo provide the compounds of Formula 1.

Route (A) of Reaction Scheme 1 provides a method to prepare compounds 4 and
5 where R” is C4-Cs lower alkyl or benzyl, R® is not hydrogen, and X is O. The first step
shows protection of the acid group of a commercially available aspariate derivative
compound 1 by means well known in the art such as, for example, by forming a silyl
ester, followed by N-acylation with the appropriate R*-acid derivative, R*COY, where Y is
a leaving group such as halo. Finally, the compound is deprotected by means well known
in the art such as, for example, in the case of a silyl ester, an agueous work up, to give
compound 2. Altematively, condensation of the protected form of compound 1 with a
free carboxylic acid such as R*COOH in the presence of a dehydrating reagent, such as
DCC or EDCI, also provides compound 2. Compound 2 may then be converted to

compound 3, where R® is as defined for Formula | compounds by several methods. For
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622002HCH3CH33, 5-di-C PhHO 623CO2HCH3I sopropyl 3- Br PhHO

624CO2HCH3i sopr opyl 3- Br PhCH30 625C02HCH34- F Phpr opyf HO 626CO2HEt H4- F PhHO
32 27 JAN 2006 WD 03/011842 PCT/ US02/ 23614 Entry RRWR, RX No. 7 82RSM8kHE: H4- F
PhEt 0 628CCORHEt CH34- F PhEt 0 629CO2HEt pr opyl PhHO 630CC2HEL pr opy! PhHS

631CO2HRE eAtAggsb Ur y! HO 632CC2HPhCHg2- f ury! HS 633CO2HPchvusehi3ses-t hi enyl HO
634CO2Hn- Pr COH3- CA PhHO 635C0O2Hn- Pr COH3- pyri dyl HO 636CO2HNn- Pr COHNNVHO

637 C0Zdim é%@éﬁ&ﬁbthE’@'ﬂ]eﬁﬁSQ%"Bﬂ%mﬁ%%Ebkﬂwseﬂe%%%ﬁoz"'n- Ph3-Cl

PhHO erl ICOAsat of a compound of Formula I be prepared in situ

duri n Wlpﬁﬁ‘l’"“eﬂé'ém&ﬁ?‘??ﬁammfﬁm myrding. I her Rs ﬂ’}ﬂﬁ]hd or by separately
reactlm&jé}ecaﬂﬁmﬁmdnwmedmwdcﬁi&roﬁeemg EffsMdhidy @ suitable

or gani i norganic a disolati ngut he sal us forned, Likew se,

t
when t B W@gmﬁ rignard FRAgeH %MQ-FP%‘&‘{‘JP nmoi ety, (e.g., R
=iH), oﬁmﬁéﬁﬁd DFOth@ rethcissiRloRiatitwbRdloned of BMpAdY fRBPIGRSS 4 Sseparatel y

Rt 8 gttt Tod S oo Mol GRS anag gy 2 19, (e sl
rel at Imerr)/tdiﬁcﬁbetsmed:an the@t. QCoAipoursy 3 is then cyclized under acid dehydrative
conditions using, for example, phosphorus oxychloride, or a mixture of sulfuric acid and
acetic anhydride, generally with heating, to provide compound 4 where X is O and the R?
} group is attached at the 5 position.

It will be recognized by those skilled in the art that compound 4 and thus,
compound 5, may exist in two regicisomeric forms with respect to the attachment point of
the R?, CH,CO.R’, and CH,CH,OH groups. Using Route (B), one can prepare compound
4 in which the R® is attached at the 4-position and carboxymethy! side chain is attached at

j the S5-position, that is, the groups are reversed from that of Route (A). In Route (B), a
commercially available afnino acid, compound 6, may be acylated under basic conditions,
for example, with aqueous sodium hydroxide, with an appropriate R*-acid derivative,
(e.g., R*COY), where Y is a leaving group such as chioro, to provide the N-acylated
product 7. Compound 7 may be then coupled with an acetic acid ester in the presence of
a strong non-nucleophilic base to make the keto ester 8, where R" is C+-C; alky! or
benzyl. Cyclization of compound 8 using a dehydrating reagent such as POCI, provides
compound 4 where X = O and R® is attached at the 4 position. Reaction of compound 8
with a nucleophilic S reagent such as P,S; in solvents such as pyridine or
acetonitrileftriethylamine, with heating as necessary, gives compound 4 where X =S and
R? s attached at the 4 position.

Route (C) of Reaction Scheme 1 depicts the preparation of compound 4 from
ketoesters 9 or 10, where Y is a leaving group such as halo and R” is C4~C; alky! or
benzyl. Either compound 9 or 10 may be chosen as the starting material depending on
whether the R® group in the desired end product is hydrogen or is attached at the 4 or 5
position. Accordingly, compound 9 or 10 may be reacted with an amide or thicamide
where X is either O or S to yield compound 4. Ketoesters 8 or 10 are commercially
available, or may be prepared by methods well known in the art such as by bromination of
commercially available ketoesters 9 and 10 where Y is hydrogen. Amides (R'C(=X)NH,)
where X is O may be commercially available carboxylic amides, or may be prepared from
the corresponding available acids or acid chiorides by well known methods. Thioamides
(R*C{=X)NH,) where X is 8 may be commercially available thicamides, or may be
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organic acid addition salt of a conpound of the present invention (see,

e.g., Berge et al., J. Pharm Sci. 66:1-19, 1977). Representatlve salts of
t he conpounds of Forrmula I Include the conventional non- ZaxiAd 28081 t s and the
guat ernary anmmoni um salts which are fornmed, for exanple, from inorganic or

or gani c‘g@%gﬁ sfr bases by nmeans well known in the arperisasxanpl e, such
acid addition salts include acetate, adipate, alginate, ascorbate,

aSpa”ﬁrE?aee@ﬁéHfh@to&reﬁppona Ay fitlid Sfiddso ﬁbﬁHh{eﬁ{oﬁs s&Hta)értrﬁ&th citrate,

canphor a hor s Cl nnamat opent anepr o nat e,
di gl ucHpaseof La*a%ew mﬁgerat Beadtion aHetassien witk:an arawﬁloamamuguru@@hept anoat e,

gl ycer gROaebad tse ndm@hﬁ&&%&soraﬁa%a@asee pectVell) @R&Or i de, 33 |
k, t~" 2 7 JAN 200 MD 031 1842 PCT/ US02/ 23614 ydrobronlde hydr oi odi de,

2- hy dr Bxis ethaethanshydrogan aed lopqt%@irﬂa& 4positiont Reactionaf kelgester 10wiAN at e,

met hangide botRighrfide %tﬁ@ﬂ’éééiﬁb%ﬂ@a%ﬁ'pf‘dm% SomptiuR@l a8 8h Bxazblelof at €, oxal ate,
panpat g, pectlnate persulfate .3-phenyl propi onate, picrate, pivalate,

pr opi offiazel @d@ﬂfﬁ'& %ﬁﬁ%‘@“ tartrate, thiocyanate, tosylate,
undecanoat eaou&s@q)t(m dnl'ﬂ(@) eaBﬁ%ﬂwﬂé'o&fﬁpduﬁ&hWﬁre Rﬂcandwwaoéaeh agl kal i netal

salts pot as As, aIk earth netal salts such
as cal 'i%sﬁﬁtheaﬁqjaﬁaﬂﬂ%ﬁ?ﬁ? "ﬁnhe@%reﬁﬂ *h organi ¢ bases such
as di cgerhpdund ¥ gt b%mﬁtﬂam&mboﬁdgi usihgrediging aﬁdﬁs §um@alxﬂ1wm basi ¢ nitrogen

e 1 ovBm s ket SRS 8 e e oS oo el iiitls, | hi or | s,

br om dwesll ianoein indlel ates; di al kyl sul fat es |ike dimet hyl, diet hyI and di butyl

sul fate; and dianyl sulfates, |ong chain halides such as decyl , lauryl,
nyristyl and strearyl chlorides, brom des and iodides; aral kyl halides |ike
benzyl and phenethyl brom des, and the like. The esters of Fornula | in the

present invention are non-toxic, pharmaceutically acceptable esters, for
exanpl e, al kyl esters such as nethyl, ethyl, propyl, isopropyl, butyl,

i sobutyl, or pentyl esters. Additional esters such as, for exanple, nethyl
ester or phenyl- C-C6 al kyl may be used. The conpound of Forrmula | may be
esterified by a variety of conventional procedures including reacting the
appropri ate anhydride, carboxylic acid, or acid chloride with the al cohol
group of the Formufa |I conpound. The appropriate anhydride nmay be reacted
with the alcohol in the presence of a base to facilitate acylation such as
1, 8- bi s[ di net hyl am no] napht hal ene or N, N-di net hyl am nopyri di ne. An

e
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appropriate carboxylic acid my be reacted with the al cohol in the presence
of a dehydrating agent such as di cydohexyl carbodifm de, 77 LAN 2006

1- (3-di net hyl am nopropyl ]-3- ethyl carbodi |l m de, or other vva{ er soluble
dehydrating agents which are used to drive the reaction by the renoval of
wat er, snros@pisyonal |y, an acyl ation catal yst. Esteri preaki@8s198y al so be

ef fected using the appropriate carboxylic acid In the presence of
trttlucroacetic anhydride angsseahkeHaaklty, pyridine, or in the presence of
N, N- car bonyl di i negda Qle with pyridine. Reaction of an acid chloride with

t he al cohol may carried out with an acylNaki on catal yst such as 4- DVAP or
pyri di nBoutéRe ENA edto,R* the art woul d reg Ay dmovrdweef 0 successful |y
carry out these?as well as other nethods of kster cation of alcohols.
Additionally, senditive or reactive groups &n°t he conpound of Formula | may
need {.@romktigar ot ect ed and deprotected duri gqur% of the above nethods for

f or m ng @b base of Pt Ot €CtiNng groups in generja y be added and renoved by
convent i@, HFcho%s well known in the art| ®8%e, e.g., T. W Geene and
P.GM Protettive Goups in Oganic ySynthesis; Wley: New York,
(1999) 3’ Bcjiory JAN 6 WO 031011842 PCT/ U§02123614 The conpounds of
Formula | may cgﬁia n one or- nore asymetrif centers, depending upon the

| ocation and f OO various substiR*det™ts desired. Asymmetric carbon
atons may be g?es t inthe (R) or (S) configuration. Preferred isoners are
those wth the absolute configuration whi &h pfloduces t he compound of
Formula | with thenore desirable biol ogi caj Qctivity. In certain

i nstances, asymmetyy may al so be present due to restricted rotation about a
gi ven bontlsotpr gx §vest N€ central bond adj o [rr]i ng two omatic rings of
the speci} igeg SS-gupstituents on a rﬁ’[ﬂ ﬁ"ﬁﬁ@%ﬁresent in
either cis or tran orm and a substlt cent a doubl'e bohd may be
present in either Z or Eform It is Intenge X all Isomers (i ncluding
enanti onmers and di‘astereoners), either by natgre of asymmetric centers or
by restricted rotati @ as described above,Qas separated, pure or partially

purified i sorrerior racem c m xtures theqdbj be included within the scope
of the instanks4 P&R" The purificat ion sai d_isonmers and the
separation of saiﬁ i soneric 'd?étures mayR i shed by standard
techni ques known in the artdef,[ﬁqmarti ul ar oc@ss to be utilized in the

preparation of thé& conpounds pokoj hi i nventj on depends upon the specific
conmpound desired. Such factors as”the sel ectd on of

acidic o
dehydration
(X=0) 5
R3
4 Route (C)
R~
NN_-COR /ﬁ\ o
4 R*ONH,
R? O,R*
Reducing base o ¥ 9 (RP=H)
Agent (X=0orS) Y

R‘*—@/\O °
' H
5

Reaction Scheme 2 depicts the conversion of commercially available hydroxy
ketone 11 to a protected derivative 12, by reaction with R’-Y in the presence of a base,
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the specific X noiety, and the specific substituents possible at various
| ocations on the nolecule, all play a role in the path to be followed in
the preparation of the specific conpounds of this inveqtigh.08hose factors
are readily recogni zed by one of ordinary skill in the art. In general, the
conpoungg Bl s i nvention may be prepared by standecriusczessii ques known in
the art and by known processes anal ogous thereto. The conpounds of Fornula

| may @ﬁ&@@&'%-@@l@w&ﬁmyMtﬁét@mﬂﬁlﬂmw&oﬁ?@%%lk%ﬂﬁ”es 1, 2, and 3.

Reacti on Schepnes trat ke internediates that are

coupl e@Yielylpsyh of PQR Qﬂﬂgnﬁ %‘qﬁélkﬂt"bl?hw WH@%%?H%WHGQW@F Crbtnula |. Route
(A) of alikgatd, arrhat&:hﬁdmdaleémggmp acie} thiamyisig” ﬁfeaﬁ@mfaacormounds 4 and 5

where R | o zyl not dr oge and X is 0. The
first @F@}?"d‘“éﬂi%%e‘ﬂ?‘ty\)wi %Wﬁqﬁagﬂ@rﬁw ing f rE% &’é\bavﬁ y avail abl e
aS’parltE&EarﬁﬁfatUrﬂ& leuaqommhwﬁbuimwsmmﬁaﬁd mglweslenawrou ps dshe arthSUﬁh as, for
exanp ester, fo ion with the

appr op w&]sﬁéa'ﬁﬂﬂgFPb'ﬁﬁwea ndhrdtke: M@S‘Wﬁﬁa“%&%@a\n "Ry group such as
halﬁ E}hein?lld'yubshh&ld(phéiﬁog‘bdp b@.md&pﬁl?bﬁ,@ﬂb@nhpptﬂiﬁﬂﬂénﬂﬂekoknom Inkt he art
suc as o xa e ster. an a work up, to
gi ve E?&E"&?ﬁ c%'ﬁ@ Liqr\\'('ﬁ? m P%@eag’f’ﬁ.td form of
conpouaxlc&bmathnaea&he‘evrmmgdbuundmsilcem(dndmuﬁ’d@ﬂmhigmpsm presence of a
d hydr conmpound 2.
Cg‘rrpoun &ernggl ﬂﬁﬂ&m@ﬁ@%ﬁ@,t@-@en@%@%nhﬁ%lypv\ﬁ% Is as defined for

For mul d-eavinggrper] ingiides/halidesssugh asﬂeBhedd;CI Farbox3iates sugh aﬁac&tatesZOOG WO 031011842
PCT/ US is the well known
/ %@%eactlon i 9@%&!&%& Rt h!ﬁ@ﬁ@mﬁﬁ%fuﬁé\%t

Daki n- s typrcally per usi ng acetic anhydride and

pyri di Sm&ﬂ"ﬂ?ﬁplyeflﬁﬂﬂlﬁ@naﬁ%éhswﬁ?@rwéhﬁ ik¢orrpound 2 nmay be converted to an
acid chl orIdﬁﬁ%ﬁ&ﬁs@m@%v&ﬁﬁa(a%%esémmonﬁmww%aw fofacted with a

Grignard reagent such rovid ound 3. O her nethods

| O
f or th@mmfen@@mwawe%ﬂe%e?ﬂﬁowm@ﬁa‘ QTFFG?HQ&QF’!% regRliPn imici d deri vati ves
may al fe phge mewsa&aawnam@m\biyayaestﬁbéﬂbauawboﬁmaes whi ch are known

L oSBT MGk SRR oo e B b B 5o or

m Xt ur exadiples subistittied with bebminechr mme) ﬂnéy bafepcted dith a ggebidouplingl t h heating, to

provi d&r&gr%%'grdméal Efyms,)ﬁsina oomﬁexes alﬁg ooRn%pounds of elements such as
palladium and nickel well known to those skilled in the art, to form further substituted
ketone 13. Examples of such catalysts include tetrakis(triphenylphosphine)palladium(0}
and {1,1-bis({diphenylphosphino)ferrocens]dichloropalladium(ll), and similar nickel{0) and
nickel{ll) compounds; and examples of coupling pariners include boronlc acids and esters
(the well known Suzuki coupling, carried out in solvents such as toluene in the presence
of a base such as potassium carbonate), and organometallics such as Grignard reagents,
organozincs {Negishi coupling), and organotin derivatives (Stille coupling), reaction
-conditions for which are widely known. Furthermore, such halogenated compounds may
be coupled with secondary amines such as piperidine using similar palladium or nickel
catalysts (Hartwig or Buchwald coupling) to provide further substituted ketones 13.

Further reaction of compound 13 with a halogen source or R®-Y, (where R® is as
described in Formula 1), under similar conditions gives disubstituted compound 14. A
Wittig reaction, or the Homer-Emmons—Wadsworth variation, each well known in the art,
may be used to convert 14 to compound 15. For example, reaction of compound 14 with
a trialkylphosphonoacetate, where R™ is lower alkyl and R is as described in Formula 1, in
the presence of a strong base such as sodium hydride, provides compound 15. In fike
manner, compound 13 may be converted to compound 15 where R is H.
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group is attached at the 5 position. It will be recognized by those skilled
in the art that conpound 4 and thus, conpound 5, may exist in two

regioi soneric forms with respect to the attachment poi nt? pfiAN ke FRB,
CH2C2R', and CH2CH2OH groups. Using Route (B), one can prepare conpound 4
in which the R3 is attached at the 4-positron and carboxynet hyl side chain
I s attawnioadmeassz the 5-position, that is, the groups erBUseksmsed from t hat
of Route (A). In Route (B), a comercially available am no acid, conpound

ﬁ dmay be FRghmiessofdiisieomdrizsh 'imuwcibm?@;msis pwmemmalrmméz gowueazs sogi um
ydroxi.de,. with_an,appropria er,i ve : ere Yis
a l eav?'ﬁ‘ﬁ'l '3%?525 g'ﬂ@ﬁpgﬁ"%ﬁé’% E"t RN 691“@5 ‘%{ﬁ’ell’?\f‘}{%f’%{% product 7.
Conpouuaﬂmpbumiwﬂ;e;atahﬂdlarmmgehelﬂm\utdmuitmnaﬂﬁhlhgdrﬁhlrdageat@bamot he presence of
a stro non L e e et o er 8, ere R" is Cl-C6
al kyl gg(wﬂ@ﬂ adﬁ@éjb Etafeawoﬁ’f‘?%@aﬁ??oﬁbﬁl@ﬁglﬁﬁ%?meﬁﬁ Wﬁﬁﬁlratl ng reagent such
as POQba%hanaﬂyaauaatagmmlplwannngmpeuﬁﬂ 7 viheeenR" iRBydregent t ached at the 4

posi tion. ctlo f. co with a n eophi | i.c S reagent such as P2%
in sol vent s "ﬁ’fﬁ 'gpﬁW"EXé’FBFﬁP?’P%E?‘P?S&W? I amne, with heating aos
neces swn;lensghon&eaohmmpﬁmaxhnrple/MtrmrueeIIXnmvrS(rmedenaael reactian.t lacheld at the 4

positi r rati on of conpound
4 fro &gﬁét oesﬁ’é}%?gp 'ﬁ%&ﬁ&“’%@?. S ablgggtiy%tr?gd egnu%ugﬁ%h as halo and R’

i s Cl1-Estinat, kyder the infloerreyof acidic telagents:smpaslttanlgmduratblondaa;ommhosen as the
starti : | r desired end

pr oduc%éﬁ]ﬁgﬁﬂplﬁﬁg% gg?rgg"'%éﬁ%%'ﬁ Et ﬁh‘gﬁmﬁﬁi gw%g ntdhl% Accordingly,
corrpou\ﬁhﬁf@RoB CODRepaicbe reduceddo Wbt (rorappundl Gwhere R iﬁ%@ﬁﬁl}leﬂhlohhere X is either
0 or %&pwmﬁhaammwaﬁotnéfﬁ'gmﬁme &egénnoégf@arse ﬁﬁmﬁwhﬁ’d ly available,

or may be prepared nmet hods we art such as by brom nation

of CMW%WQW&W%@P@W&Z%F%RQS%FHQ'W@ GhReHanyRisHhydr ogen. Ani des
( R4C( TRt tilicativh§1ed Shdretob@of Ihe pFdbiRg Grbd RMwaedfiorPi®, car boxyl i c ami des,

or be ar ed fro t he corres aondi avall bIe aC|ds or acid chlorldes
by wol RESRH AR P PSR En o Ry RiNs BReFL WS S ray be
conmer Fischet esmmbmw Bedimém aith de acid and arpalcabel a’»‘ﬁy rehconill 2006 WO 031011842
PCT/ US 2/2 d fromthe cor.r espondi_.ng av des by known
ot hoataieA rengBbR PR en SOt SRETERRS PreStls Ao e o o1
ket oesdimethgl suifdtidy Gompsuhdi 47 where IR’ saatkogemanbe prepared by a similar

condensation reaction of ketone 13 or 14 with a silylated enol ester of Formula

R'CH=C{OR")O-alkylsilyl, where R’ is alkoxy, under the influence of acidic reagents such

as titanium tetrachloride, and reducing the intermediate compound 15, where R is

alkoxy, in the presence of hydrogen and a catalyst as described above.

A general coupling reaction of compound 13 or 14 via the Reformatsky reaction
produces compound 16 (Formula 11), when R is alkyl, or compound 15a when R is H.
The ketone is condensed with an appropriate organozinc reagent prepared in situ from Zn
and R'CHYCO.R, where Y Is halo. The alpha-halo ester compounds of formula
R'CHYCO,R, are either commercial reagents or are prepared by halogenation of
commercially available R'CH,CO2R compounds by methods well known to those skilled
in the art.

The conversion of 16 to 17 may be accomplished by standard hydrogenation
conditions, for example, Pd/C and hydrogen; and deprotection of compound 17, where R’
is a protecting group, to compound 17c, where R’ is hydrogen, may be accomplished by
standard means. For example, when the R” group is alkyl (e.g., methyl), the compound
17a may be generated by nucieophilic cleavage with a reagent such as an alkali metal
thiolate. Altematively, compound 17 when R’ is methyl, may be converted to compound
17¢ by reaction with a Lewis acid such as a bromoborane. When R’ is benzyl, the
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presence of a base provides conpound 4 as an oxazole or a thiazole,
respectively, where R3 is other than hydrogen and | ocat q~§Wﬂ§me
4-position. Reaction of kefoester 10 with an am de or thi ide in the
presence of base provides conpound 4 as an oxazcle or thiazole, where R3 is

| ocat ed ywag osfdifeap- position. Routes (A), (B), and (C) ee¢liseaside conmpound 4

where R3 and R are each as described for a conpound of Forrmula | and where
R' is goh dEI1?Héybe9t5nv5i%2thl|17cU@Wnéﬂoﬁ%ﬁn&tféﬁ@ tﬁfman gat&d to compound 5
usi ng reduci ng aggnts such asllthlum al um num hy I 1thium

bor ohy8YtiugiBg agptalyetsuph aypalladivre. her pendt H%@F@eiﬁmﬁ"ﬁg}?&@?@% wel | known

|n the gRlp R’ flond cdrfipbund qp, WIQ&&8%W&%@E§Mu&MI on Scherme | Route

R' M211 rotection R4 base or R4000H, DCC 3.
(oot ’%ﬁompﬂmdﬁiﬁ‘m%&w@?p n e SRR PTG OORRISRATONH 2 Duki n- Vest
(when Haorg thige which are RIHNODY Wosd skikdus the@rt.
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Agent X. R3 Fe-<, NOH 5 (X=0CorS) R3 6 0 RACOY base R3 Route (B) coupling

agent, e.g., CD;

strong non-nucl eophilic base; R' Route (C) Y 10 @

Reaction Schene 2 depicts the conversion of conmerciall yzwﬁ&lﬂ@ﬁl e hydroxy
ketone 11 to a protected derivative 12, by reaction with £ t he

pr esencevgisomsipase, 38 2 7 JAN 2006 WO 03/011842 PCThYp®Ri23614 Where Rr is
Cl-C6 al kyl optionally substituted with phenyl or oxo, Cl1-CB trialkylsilyl,

aryl al kyl silyl,
substituted with C1-C8 al kyl, halqu
"Cl-C8 trial kylsilyl" means t hr@

branched chg '
of which §
tart-b

e hyIR§‘iI§!TO afd The hddsgn "FNG
phenyl or dtibstit e phenyd group bound to 5| I|

or CORHEpeaatiod s&@meg Cl- CGaI kyl or phenyl optionally
nitro; and Y is a | eaving group.

oc| Edfagliated r aj ght or

ut _Substitulion o hon at ons, each

s tri mathylsHyI,
nmeans at | east one

nunber of i ndependently sel ected straight or chai n al kyl groups
having fromone to ab%’ Lewis _
Acid WittigWadsworth-
(Friedel-Crafts Homer-Emmons?
') Or
R? halogen Knoevenagel®
Wittig/Wadsworth- or
RO Homer-Emmons® Reformatsky®, R'=H
R \WN
Knoevenagel COCR
14 or
Reformatsky®, R'=H
Reformatsky®, R7O 15a: R'=H
R H H* or base, R® 15  15b: R1=COOR
Reduction, e.g,
heat Hy, catalyst
¥ R1 or
QOR ) metal hydride
R? R COCR
Qs H,, catalyst R2
RO
R® base RO
16 (Formula ) R® 1
17 (Formula lIN17a: R'=H
remot;val _ 17b: R'=COOR
. For 17b only:
protecting group
1. R™-Y, base (R'+COOR)
2. hydrolysis/decarboxylation
1 1
R\,—COOR R\ -COOH
r2 1) Reesterification 2
2) Removal of
protecting group
HO - RO
R5 ’ Rs
17c (Formula 1) 17d (Formula lll, R'2 COOR)
Notes:

a. (R"0)P(=0)CHR'COOR, where R! = H, strong base
b. R'CH,COOR, where R' = COOR, acid or base catalyst
c. R'CHBrCOSR, Zn
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si x carbon atons, each of which are also bound to silicon, and includes such

groups as t- butyl di phenylsilyl nmethyldiphenylsilyl, 77 JAN.200
di met hyl pent af | uorophenyl silyl, and the like. 'Leaving group includes
hal i des such as I, Br, and Cl; carboxylates such as acetates, and

trifuor saeeiaises; and aryl and al kyl sul fonates suchpasus@eiBawesul f onat es
(mesytates) and p-toluene sulfonates (tosylates), and the |ike. Conpound 12

i's sulbsti tmlﬁ@ﬁ:awuftédmm;{rq&rﬁt@ﬁ@frc]{mdlﬁil &Enﬁﬁfuﬁyd i_ashawr’lpm Reaaes of . for
exa reac on sQurce electrropnl L1 { al ogen,, r a
o anesehaacy aho Bisdhe B (s Radion Sonefieri ks ORoed wihhe MR infle b v where v

i S as trgfrom Reaktion Sultemd 2) vieow MitdunolLdaapling UWaciitatsé bpae 13. Alternatively, a

re o0 S8 b e PR e PR g | 0

et al makesthy sdrspounds of Fommuip|. edtiemativaly, the hpdroxydsowgf of alcehat Btiss such as

Cubst | PP mEleaEs 9t kS ! BpialoRiTe). oy mestate (ol pifghoron® 1O T Hr LR
t et r akwiti( & halggjesatiny phert shenaes) thiahy! elderide(c0 I Clriptienylphosphine; or by

ni ckel e ANRE B RRALAEAER RERALT SEh BRIy, Ao o Tror o
i ncl udabéme; providngaintwuath t8.eSenpaind (18 mey beetdacted with c@opauikd 18wiopl | ng, carri ed
out |nmtggke\égﬁ%ygyggéhgﬁggﬁ##{%Crbgmgﬁ%rﬁgggﬂgﬁﬁﬁwce of a base such as potassium

car bona orga I'rc _ I'gnard reagents, organozincs
(Negi shi  cdwpppunglp of Bermuler| gawieh R isréyl. wayibe senveed fol compoungsichg) , reacti on
condi tF&HﬁIa“IWMﬁEﬂ'F@Q ﬁré@trﬁé‘rlt%it#ﬂ%%(e.EH'i(HPSEr(@&&aRIE%SI@er{P?Ad?QePat ed
conmpounds ma e coupl'ed wth secondary am nes such as pi peridi ne using

si m | ametyanql. 4 ehwsternpremigires Serepfiyrdth deqting, AliprgatiyelyBiiefareti®oupl i ng) to
provi dfay bé 4deerhplBheshy rebdtior wite b aD@sophil suth b [Aide bEaEhIdeInaf compound 13 with
a hal ogen SOLirce or- R5-Y cribed in Forrmula 1), under

-Y, (where R5 js as  de
simla ‘@Uﬁ&?ﬁ“ﬁﬁ%chgqs\%d'm-%ﬁgﬁmr\uw&ﬂ’ '%E?rﬁ?&@idh‘l eavage iy 1 ti g reaction, or
t he HogaipobndsnFartizsiwowhith Rag H aialy 08 effexteiithroadH hydrayenclysis Byne art, may be
used tg convert 14 Q‘O@ conmpound 15. For exanple, reaction of conmpound 14 with
a triaﬁ"ﬁ?ﬂs&?ﬁgmﬁ% te, where R" is lower alkyl and Ris as described in
Formula I, in the presence of a strong base such as sodi um hydri de,
provi des conmpound 15. Ir%#,_dé@_gc_r%@er, conpound 13 may be converted to
conmpound 15 where R5 Is H JAN 2006 WD 031011942 PCT/ US02123614
Regardl ess of the isomeric m xturegof isonmers of 15 produced in the
reaction, _géther isonmer (E g; Z) @OaR xture of both, nmay be converted to

t he cokx_eib‘&ﬂndi ng
N*\/‘\OH "
5 ks
halogenating agent
or 17¢ (Formula Ill, R” = H)
MsCl or TsCl, base

R? 1. azodicarboxylate, 5,
X trisubstituted phosphine
R‘—ﬁj\ﬂ\/\ (Mitsunobu Coupiing)
18 Y 2. LIOH
Y = OMs, OTs,
halo etc.
1
1. base, 17¢ R\,COOR
2. LIOH /R3 R?
X_.
R“*Q\ -\\
N
RS




conpound 17 by catal ytic hydrogenation or reduction with a hydride reagent
capable of 1,4 (conjugate) addition, which are known to ghﬁﬂqui lled in
the art. This route is particularly advantageous for préparing conpound 17
where R1 Is hydrogen. Conpound 17 where R is COOK, may be prepared through
st andar gyo @pi@ensati on reactions, for exanpl e, the welkkukingss Knoevenagel
reaction. In such cases, the ketone 13 or 14 may be reacted with a suitable

act ihve- hyd{mge@tanﬁ?xeﬁ-bmtag;i Fdaﬁglhm@émpddﬂdﬁhséfﬁlﬂrhbm({d@aﬁ‘&tﬂéw gRugi ¢ & eagents
such as titaniumtetrac ri o basic, reagents_suc S piperidine, in
o opIAs 6L e SyimtisriS i oiBa mectomsuitions 8 STRBed o B’ cor) |y
be redstpet in Redclibn $aenp@dnd 17 where R is COOR), which may be further

al kyl ated with another R ggoup ip.the presence of base, hydrol yzed and
decar boxyl ated to give 17d where R is other than COOH and R is
H). Reesterification of 17d and renoval of the protecting group R7 would
afford 17c. Reesterification may be perforned using standard conditions
using the well known Fischer esterification by treatnent with an acid and
an al cohol or by reaction wth diazoalkyl reagents or with an electrophilic
speci es such as, for exanple, nethyl iodide or dinethyl sulfate. Conpound
17 where Rr is al koxy y be prepar by a simlar conlggansati on reaction of
ket one 13 Aqr Wi th iyl ated er est@iy,,ebudiao nul -

R CH=C( &R') Of al k§#Fsi f'lia” '%l/\ll)r{?er %R_ézi al Koxy under Y-h§ /iﬂnfl uence of acidic
reagents suéh as titaniumtetraci OsR" and reduci ngN't pAt er nedi ate
compound 15, Wlere R is alkoxy, in the presence of hydrogen and a catal yst
as described above. A general codpling react&pncpf conpound 13 or 14 via the
Ref or mat sky reaction produces conpound 16 (Forrmula I1), when R is alkyl,
or conpound 15a when RL is H The ketone is condensed with an appropriate
organozi nc reagent prepared in situ fromzZn and R CHYCOZR, where Y is hal o.
The al pha-halo emte 'gnpounds of formula R CHYCO2R, are either comerci al
reagents ogzare p e%%cs d bszodiedrxy@atetSaon of commer ci ai |l abl e

R CH2CO2R ¢ s by net kigubstityied phosphiben t g.st hgge skil)Teéd "in the art. The
conver si on o 17 rra)(MMnm@mqihg)shedS_}% st hydr ogenat i on

condi ti ond9” f3r exanpl e, Pe+c—and—hydro e,%m\&}q@ ction of compound 17,
where R7 is gsprot ecting group, to con%ou 7€ ere R7 is hydrogen, may
be accotwel(farhaail® =Mt andar d neans. For exanpl e, wRn the R group is alkyl
(e.g., nethyl), the conpound 17a nay be ge r at™@d by nuci eophilic cleavage
with a reagent such as an alkali netal thyrolate. Aftematively, conpound 17
when R7 is nethyl, may be converted to c 9 7c by reaction with a

Lewi s acid such as a bronoborane. Wen R7 is‘%ﬁ?ﬁ , the

2. LiOH (for ], R=H)

P R\_coor
S+
M&/\f@g
R

I, X=8)

In Scheme 3a, a 2-aminothiazole 4 may be prepared using thiourea (similar to
Route C, Reaction Scheme 1) and converted to a 2-halo thiazole 5a as shown above
(Ertenmeyer et al., Helv. Chim. Acta 28:362-363, 1945). Mitsunobu coupling of Sa by a
method analogous to Reaction Scheme 3 is then accomplished, and product 19 is further
elaborated by a Palladium-catalyzed cross-coupling reaction to introduce the R*
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40 2 7 JAN 2006 WO 03/011942 PCT/ US02/ 23614 conpound 17 may be converted to
17c under hydrogenation conditions, typically carried outzl;m RQ0e catal yst
such as palladium Oher conditions for the renoval of the prot ecting group
R7 from conmpound 17, where R7 |Is other than hydrogen whi ch produces the

hydr oxy woosagigagl 17c, are dependent on the specific pe@iRelizEg 9roup chosen
from anong those which are well known by those skilled in the art. 41 " et,

2 7 ) Ahipgitint, MY drotySislesibdenbad REBEION'$20EhE 3Ghas Potild I8BmSsase 2 O RZ-Y,
Lew s ém d R2 (Frledel-Crafts) or halogen R7TO WttigM adswort h-

Homrer - 41 or Knoevenagel or Reformatsky, Rl= H substitution
Writtigl V\ﬁdﬁé\/ftfrédbinghbﬁ%n EEmesS dre fifrthelM@tuRAdY Hekpesific Examples

described herein.

The salts and esters of this invention may be readily prepared by conventional
chemical prosesses as described previously herein.

The invention is further directed to novel Formula 1i compounds (compound 16)
and Formula Ill {compounds 17, including compounds 17a-d} compounds shown in
Reaction Scheme 2. These compounds are useful in the preparation of the compounds
of Formula I, and are further described as follows.

The present invention encompasses the compounds of Formula il and Formula i,

R! R!
. COR ) CO.R
R
R7 0 O ' R70
RS R®

{m (11E)
wherein
R, R, R2 R?, R* R% R®, and X are as defined for Formula | above; and
R is H, C;-Cealkyl optionally substituted with phenyl or oxo, C1-Cg trialkyisityl,
arylalkylsilyl, COR®, COOR?, or
RS
x—/ﬁ\\ '
RGN,
R® is C1-Cg alkyl, or phenyl optionally substituted with C,-Cg alkyl, halo, or nitro; and
the salts thereof.

* C1-Cs trialkylsilyl means three independently selected straight or branched chaln
alkyl groups having from one to about six carbon atoms, each of which are bound to
silicon and includes such groups as trimethylsilyl, terf-butyldimethy silyl, and the like.

Arylalkylsilyl means at least one phenyl or substituted phenyl group bound to
silicon, with an appropriate number of independently selected straight or branched chain
alkyl groups having from one to about six carbon atoms, each of which are also bound to
silicon, and includes such groups as t-butyldiphenyisilyl methyldiphenyisilyl,
dimethylpentafluorophenyisilyl, and the like.
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Ref or mat sky, Rl= H 15a: Rl= H RS 15 15b: RIOOR Reduction, e.g, H2, catalyst
or metal hydride 01 H2, catalyst base R5 17(Forrnula I11)1724: JARZE8 17b: Ri=
COOR For 17b only: 1. R1l- Y, base (R1*000R) 2. hydrol ysi sl decarboxyfation
R5 17c (Formula Il11) OCR 1) Reestetificetion R2, 2) Renoval of orotactFro

omuo R @@osigshaci litated OOH A5 17d (Formula 111, RtigsskiaNotes: a.
(R"OnhP(0) CHRI O00R, where R = H, strong base b. RICH2000R, where Rl =COCK

aci d or basmeakelriis invéntiohHayBERRRly phhafiR B Aviibref Qi@ 03/ 011942

PCT/ US02/ 23614
processes as described previously herein.

The compounds of Formula 11 and Formula lif may each contain one or more
asymmetric centers, depending upon the location and nature of the various substituents
i desired. Asymmetric carbon atoms may be present in the (R) or {S) configuration.
Preferred isomers are those with the absolute configuration which produces the
compound of Formula 1l or Formula 11l that will be useful in proeducing ttie compounds of
Formula | having a more desirable biological activity. In certain instances, asymmetry
may also be present due to restricted rofation about a given bond, for example, the
! central bond adjoining two aromatic rings of the specified compounds.
Substituents on a ring may also be present in either cis or trans form, and a
substituent on a double bond may be present in either Z or E form.
ltis intended that all isomers (including enantiomers and diastereomers), either by
nature of asymmetric centers or by restricted rotation as described above, as separated,
pure or partially purified isomers or racemic mixtures thereof, be included within the
scope of the present invention. The purification of said isomers and the separation of
said isomeric mixtures may be accomplished by standard techniques known in the art, as
well as by the novel means described herein.
For example, Formula Il compounds may contain an asymmetric center (labeled
; C-2) and Formula Il compounds may contain two asymmedtric centers (labeled C-2 and
C-1%) which give rise to enantiomers and diastereomers. Examples of these and other
compounds of Formula H and Formula [, which are illustrative of the present invention,
are shown in Table 2.

Table 2
Hlustrative Examples of Compounds Il and il
R c. R\¢c2
¢20,R COR
R2 R2 c-1
RO C ' | R'O
R® R®
H (i)
E absolute
MY | romula |configuration| R R? R® R
No. c2z | C1
1 ] R — H H H CH,
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The final step in the preparation of Fornmula | conpounds is shown in
Reaction Schene 3. The alcohol 6 (from Reaction Schene 1) is coupled with
t he hydroxy indane 17c (from Reaction Schene 2) via a M tsunobu coupling,
facilitated by an azodi carboxyl ate reagent such as DEAD, arld NJIH§sphi ne
such as tr@phen | phosphine to make the conpounds of Fornula I.

sl

Al t er nat¥YQ he hydroxy group of alcohol 5 is cofEUSERIY a | eaving
group such as halo, tosylate (OIs), or nesylate (Ows), by reaction wth a
hallo titng agent abkaglvie qhs t hi onyl chlorige or COd@ltriphenyl phosphine; or
by | react i ofpmidid heafighrdi@dj0 c@ipound, phere Y RS topyl (R) or syt (Ms), in
t ha pNesence of Y %1.] provi di n§g conpouihd 18. Cohpound 18 may be reacted
wi tth _conmpound 17¢.1n] the presencé of a base, providing the_cafpounds of
Forlnuka || Cditpoynls JoR FormH a Ikin Which R itk alkyl, ®Hy be ¢onverted to
cornpogmds fof— Forrmghg 1T wig th s by trest et /AL dsbase (e.g., KOH)
inla gui t abl e" sol vgnt (elqg.. c net hanol . TiHF, jgrri vvatertghgr 31%1Sxt ir es t her eof)
wi tth #eat iing.lAl tleRndt Bvel y, Al hi s| conler siion Hray pe t-Bu@lpSi shed by
r egctpon— Wty a nuetgophirte ch—as—tgdide—orcyanrde,—kR/g—a—=sui t abl e
sollvent, duch as |pyriidine. In add|tion, when i s benzyl” *the ¢l eavage to
cornpoéinds {of MForrruBafl Sim whikth Rfis M nmay bekHef f ect ed €©Hs ough
hy drogenct ysi]F by—pngans twet A kmopn 1'—” t+he—artReq tiuncr‘ui‘reuc 3R X\ ~
R4~-lell 5lhal‘ogenati ng_agent™ or MaCl ‘or TsCl, bas| e 1. base, [7c 2. LICH
COOR . 8COOR 17¢ (FoRmiI R ] IGHRr F H)H1. azodHcar bpxyl aCd; 5,

9 Il S | — CH, H H CH,

10 Hi S| R CH, H H CH,

1" ] R | — CH; H H PhCH,

12 {; R| S CH, H H PhCH;

13 1] S | — CH; H H PhCH;

14 I S| s CH; H H PhCH,

15 i R - CHs H H -Bu(CHa)oSi

16 HI R R CH, H H +Bu{CH;),Si

17 1} S | — CH; H H t-Bu{CH;),S!

18 | R | — CH; H H +BuCO

19 [HH R S CH, H H t-BuCO

20 ] S | — CH; H H t-BuCO

4l 1] S S CHs H H t-BuCO

22 i R | — CH; CH; H PhCH;

23 | R — CH;, CHiCO H PhCH;

24 1l s | — CHa 2-thienyl H t-Bu(CHs)2Si

25 Iii S | R CH; 2-thienyl H +-BU(CH;).Si

26 ] S | — CH;3 Ph H CH,

27 it R | — CH; Cl H CH;

28 i S | — CH; Cl H CH;

29 H] S| S CHs Cl H CH,3

30 i R | — CHs Br H Ph{CH,).Si

31 i R|R CH; Br H Ph(CHa),Si

32 ] S | — CH, Br H Ph(CH,),Si

33 L S { R CH;s Br H Ph(CH,),Si
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trisubstituted phosphine (M tsunobu Coupling) 2. LiOH 27JAN 2006 WO
03/011842 PCT/ US01/ 23614 An alternative route to Formula | ¢ g usef ul
when X = S and the R4 group contains one or nore R6 substitﬁ?@j g’bile to
the reaction conditions of Schenme | or 2, is shown in Reaction Schene 3a.
React i oggygsheids: 3a 10 S 02R- H2ZNINH2 R3S/ CuY2, t pBeghinsfis2N A N~-CO2R 4

COOR Rs ~t Y-N~O 17c (Formula Ill, R7 = H 19 1. RAB(OH) 2 Pd( 2(dppf) base
2 L OA(fomt—CORT addid JCOOR (1 TX =) Sche 3a, o 2-am ‘Othia20|e4
Ribendil N B A SO A S
G2 [ CGT
34 [} S | — CH; Ci Cl CH;
a5 H R | — Et H H CHy
36 M RIR Et H H CH,
37 ! S| — Et H H PhCH,
38 1]} S S Et H H PhCH,
39 il R | - Et H H t-Bu
40 1l S | — Et H H t-Bu
41 Il S [ — Et CH, H Ph{CHj3).Si
42 i S S Et CH; H Ph{CH3).Si
43 It R | - Et n-propyl H CH;
44 it s | — Et Ph H CHs
45 ] S | ~— Et 3-CiPh H FBU{CH;3)5i
46 |1l S| R Et 3-ClPh H t-Bu(CH;).Si
47 Il S | — Et 4-pyridyl H t+Bu(CH,),Si
43 It S| 8 Et 4-pyridyl H t+-Bu(CH3)Si
49 ] S | —~ Et CHs H Ph(CH3).Si
50 i R | — Et n-propyl Cl CHs
51 N R ! — Et Br Br t-Bu(CH3),Si
52 11} RIR Et Br Br t-Bu(CHs).Si
53 il S | — CF3CH; H H CHs
54 ! S | ~ CF3CH: CH, CH, {4-CH;0)PhCH;
55 i S S CF3CHz CHs CH, (4-CH;0)PhCH,
56 i s} — n-propyl H H {i-Pr);Si
57 " R | — n-propyl PrCO PrCO t-Bu
58 [} R { — n-propyl Cl Cl (i-Pr),Si
59 ti R | R n-propyl Ci Ci {i-Pr)sSi
60 ) S | — | isopropyl CH, H CH;
61 i S R | isopropyl CH, H CH;
62 Ii R | — | isopropyl n-hexyl H (4-CH;0)PhCH,
63 n R | S isopropyl n-hexyl H (4-CH;0)PhCH,
64 Il S { — n-butyl H H PhCH,
65 | S| — n-butyl CH;0CH, H t-Bu{CH;),Si
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(Erl ennmeyer at al.

Hel y,

Chim Acta 28:362-363, 1945).

of 5a by a nethod anal ogous to Reaction Schenme 3 is then acco

product 19 is further

reaction to introduce the R4 44 Y =G, O,

t ri substyd esheeRsphosphi ne R3
PCT/ US02/ 23614 substituent.

el aborated by a Pall adi um cat al yzed cro

| azodi car boxyl at e,

M t sunobu coupling

|ISh
cBW

gﬁqﬁ and

(M tsunobu Coupling) 2 PpcdiRhaR6% V\D 031011842
Hydrol ysis as described in Reaction Schenme 3

gi V€S Forulra I~ qOEpgaieRd where =H —TMe Torego ng reactiomschenes are
furlt Fadvy | Ilyst rat ‘?élﬁ@(aﬂ L€ spgciflc Exanple glescri bed Jrerein! The salts
and egpersg o ils—LQventi on hay be readily pFepar ed by ‘conventi onal
chdni cal processgs®4g @egcri bed p evi ousl| y here| n.| The invention is further
di rjeCggd Ho NeVvel &ormgl a8 Th-bGnm ch%(mpoqmd I6) ﬁ{E!HaEQf la 11
( (Jnmmmd i rrLurJ' ng r*nrmmmri comounds _shown i eacti on
Schen® 2. The'Le doRodurdd af-Butfs e uI Cn tlpe ptepar bt i onCHs the conpounds  of
Forfmm ang” afeg yrLhar (el | ped TorTo | TThventi on
enrnnﬁqqej»q ?ﬂp (Janrzp undg of F%i 1l a IgllS aEd Fgfmll %%@gﬁet{ PR wherein R
R, R® R} A, R5S Re— and-penti e| o&thisayl ned-tienyl For nul €44 aboye; and R is
H [Clzgsal Ky|"|oth| ATy (SR U e«gﬂ,‘mn T PB&HsHy O OXOgpLI-Co|
trijal kyl sill yl ryl gl kyllsi.lyl R, or R119 R4~ _Re is C1-Ce
al Kyl 71 or [phéehy! |opk ijomalll W'é%‘s t@i"&pvm th #i-c6p| R'FN(C"hhs'o or nitro; and
t hg s tstThgeol. RCI-Q0 (T TH ﬁé,gé,yl | b)‘ILCdTE S §{ree| T HgR y sel ected
st nai ght _dr_br andhed {chailn —al kyl graips ving fromone 0 ah but si x carbon
at qns?3 eagh df whi B |are bdhhﬁi‘YEo sifti con andfl i nc| ud¥CHIH gfoups as
t rifTegTyt NI JOR[PROY T HRBRNY | STByT [ and i e | TRENCR,),Si

75 1l R | — | cyclopropyl H H t-BuCO

76 Il S | — [ cyclopropyl CH; H (i-Pr)sSi

77 1l S — | cyclobutyl H H CHa

78 il S S | eyclebutyl H H CH;

79 il S — | cycicbutyl Cl Cl {4-CH,0)PhCH;

80 Il R | — | cyclopentyl CH, H Bu(CHg),Si

81 1] R S | cyclopentyl CH, H t-Bu(CH;).Si

a2 1l S — | cyclohexyl &t Et CHj;

83 Il R | — | cyclohexyl | 2-thienyl H CH;CO

84 il R | — | cyclohexyl Cl H CH,

85 i R R | cyclohexyl Cl H CHj

86 i S | — | 2-propenyl H H t-Bu(CH3).Si

87 ] R | — | 2-propenyi CH; H CH3CO

88 il S - 2- CH;CO H CH;

isobutenyl

89 It S | = | 5hexenyl CH,CO CH3CO CH;

90 It S —_ CH;0 H H PhCH,

4 It S R CH,0O 'H H PhCH,

92 ] R | - CH;0 3-F Ph H {4-CH;O)PhCH;

93 I S | ~— EtO Cl cl PhCH,

94 ] S R EtO Cl Ci PhCH,

95 I R | — | (-Prio H H PhCH,

96 I R | R (i-Pr)O H H PhCH,
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Aryl al kyl silyl neans at | east one phenyl or substituted phenyl group bound
to silicon, wth an appropriate nunber of independently sel ected straight
or branched chain al kyl groups having fromone to about six darbdn 0t ons,
each of which are also bound to silicon, and includes such groups as
t-butyl dypivansssi | yl net hyl di phenyl silyl, dimethyl peppgikppsqaphenyl silyl,
and the like. 45 27 JAN 2006 WD 031011842 PCT/ US02| 23614 The salts of this
I nventTom TRy "be lwuhy preparedby conventTona—henrcal—pr icesses as
I

descﬁ'ﬁa'djprew OLM upa%(rmei n. -fhe ¢o ndj of _Formula 11 .,and Fornula 111 may
eadh ggnt gi 2lor Tmre| asymmetific tenters, Rdepepdl ng "upon the location
and naturd of thg %arli%ld substityients dgsi red. Asymmetric cafbon atons may
be [prggent Tthg QR oI (@f@lﬁ‘ﬁm OUIGH, T oM. | ef eI TR iRy S|are those

wi tjhthe gbsolutg confi ich produces the! conpo Forrmula 11

or [FoPéul d 11 tHaS i S Ife-Perig| | ®Har oduci y t hp 86 of Forrmula |

haVi Mgy & jdegigant e U@@jqca acrviry.—igr ce ¢es, asymetry

mayl_al'so kel:glreq nt due tio reStri ¢t edHrot at Lorll-{ aho (gta:H:élh)\F/‘gErl:ﬂa nd, for

exanpl e, the central bond adjoining two aromatic rings of the specified

conpounds. Substituents on a ri ng }n/ al so be present in either cis or trans
FoupYad

form and Anotbersmhodinent of éie nse igioie @n iraroved pceseiat then either Z or E
form drdpakaiioh ef&ﬁ%dnash\a&m@é gpécmemnéwmbmoagvneﬂmumes and

di astereorrers) eith ure of ymetric centers or ?‘; restricted
ki

r ot at |@W@@“ﬂ%%'ﬁﬁOré%\‘J@“atﬁge%@BéﬂﬁP@ﬂ"d ohiaraulal. PhaiEpEved purifi ed

| §OMergodeks fidlas theSe iflelrhdtic@ScdniRuR®fin sBRficaNE) SEREr Madidibdmdrize  scope of the
present in entl SL}F[FI%e purl catlon of said 1sonmers and the separation of
sai d |e§8?% YeRBIP e acconpl i shed by standard techni ques known in

the art, a$>remlsly fovexhyiple, hem@beéncabaﬁsredm&wdhmg the hdrégenkdon exanpl e,
For nul (o40) onta tric center Jab led C2) and
For mul® %ﬂ%ﬁ%%%ﬁﬁ%@%ﬁ \kgmﬁ'gwﬁn%'f‘?qu 8 |§{ f’ﬁgbel ed G2 and
C 1) méy piduge es unéguel mmtmemédasteneemencaprddwbtsaﬁfmmmwne whlﬁhan@I es of these
and other QLT %Hﬂ”‘ I | Il lustrative

f th ﬁrogg%ﬁpaﬁ %gﬁ?@g&ﬁ ar é%fs%%a ng%ﬁb%hérgﬂ% ‘Jhi"rafﬁiq@h %@Fﬁst rative
Exanplﬁ?@amﬂom!@prmomdsm bilapcariplighed by stepwise separation of the

enantiomeric pairs, then by resolution of each enantiomer by crystallization or by chiral

HPLC. Prior resolution of the starting material into a single enantiomer produces
mixtures with enrichment of a single enantiomer that may likewise be separated.

] However, when a compound of a specific relative configuration, namely a syn
form (defined below) is desired, the yield is low when R’ is alkyl, because the conditions
of the hydrogenation step described in the art may favor the other (i.e., anti)
diastereomers,

The desired isomeric configurations realized from this improved process are in the

) syn form where, for example, in compounds of Formula Va and Vb (depicted in Reaction
Schemes 4 and 5), the R® group and the 2’ methylene carbon of the cyciopentane ring
are both below the plane or are both above the plane. Anti diastereomers are those
compounds where, for example, R® is above the plane and 2' methylene is below the
plane. This is further exemplified in Figures 1 and 2 below, in which solid wedge bonds

i are used to indicate projection of the bond above the plane and dashed wedge bonds are
used to indicate projection of the bond below the plane.




CO2R CO2R 0:7 01) absolute EntryFormnul acontiguratl onR RRRsRr No.Cz c-1"
11IR -HHHCH3 46 2 7 JAN 2006 WO 031011842 PCT/ US02123614 Entry

For mul aabsol ute Ri R2. R5 Nconfl guratlon a.C2C 1" 2111 RRHHHCH3

3itR Cl HHt - Bu(CH3) 2Si 4111 RSCl HHt - Bu( CH3) 2S1 511S- HHHCH3 611 | SFEU@@E

71) R- CH3HHCH3 81 | | RRCH3HHCH3 91 | S- CH3HHCH3 101 | | SRCH3HHCH3 111 TR- HHPh CH2
12111 RSQ@d3ddiRsiH2 1311S- CH3HHPhCH2 141 | | SSCH3HHPhCH2 pdBubd 2648 HHE - Bu( CH3) 2Si
161 | | RRCH3HHt - 8u( CH3>Si 1711S- CH3HHt Bu( CH3) 2SI

Figure 1, syn diastereomers of Formula V

5 g
R "'- COzH R OzH
R0
R0
R11
{va) {(Vb)
Fiqure 2. anti diastereomers of Formula V
8
R COMH
R10
R?0
R11
(Ve) (v}

The improved process of this invention yields compounds in the syn form
(Formulas Va and Vb, as drawn in Figure 1 and Reaction Schemes 4 and 5} in
significantly higher diastereomeric excess than was generally possible.

The intermediate compounds used as starting materials for this process
(compound IV of Reaction Schemes 4 and 5} are related to the compounds of Formula il
{compound 16} in Reaction Scheme 2, and may be prepared by the same or analogous
methods. These intermediates may be reacted under cerlain conditions to yield Formuta
V compounds that are related to compounds of Formula 1l {compounds 17 and 17a of
Reaction Scheme 2), or to directly yield compounds of Formufa |. However, due to the
constraints of the improved process, only certain substituents are appropriate for
completing this process.

Accordingly, the present invention reiates to an improved process for the
preparation of a substanfially enriched syn form of a compound of Formula V,

9
R\ e2co,H
R10 o
R"%0
R1 1
V)
wherein
51
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181 | R- CH3HHt - BuCO 191 I | RSCH3HH BuCO 2011S- CH3HHt - BuCO 211 | | SSCH3HHt - BUCO
221 1 R- - CH3CH3HPhCH2 2311R- CH3CH3COHPhCH2 2411 S- CH32-t hi enyl Ht - Bu( CH3) 2Si

251 1 I SRCH32-t hi enyl Ht - Bu( CH3) 251 261 | S- CH3PhHCH3 2711 R- CH3Cl HGHBAN 2008

2811 S- CH3Cl HCH3 291 1 | SSCH3C HCH3 3011R- CH3Br HPh( CH3) 2S1

311 I | RRe¥@&didat CH3) 2SI 3211S- CH3Br HPh( CH3) 251 33Nl SchigRshGCH3) 2Si 47 2 7
JAN 20as WO 03/011842 PCT/USO2123614 Entry Formul aabsol ute RIRZR5R

Nconf i gl alciHe @M?B%gm%@j@,@] Cl CH3 3511REt HHCH3 36! | | RREt HHCH3
3711S- Et HHPhCH2 381 | [ SSEt HHPhCH? 391 | R- - - Et HHE - Bu 401 | SEt HHt - BU

4111S- Et CHEFste @l Ssbs alliyl) rSarrs creloallivRachigptingally substituted by fluoro,
methylenedioxyphenyl or phenyl optionally substituted with R™;
R' is hydrogen, fluoro, methyl optionally substituted with fluoro, oxo, or
C»-Cg alkyl which may be unsubstituted or substituted with C4-Cg alkoxy, oxo,
fluoro, or with phenyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl,
pyrazotyl, isoxazolyl, isothlazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl,
pyridy], pyrrolidinyl, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl,
piperazinyl, or morpholinyl,
each of which may be unsubstituted or substituted with R™,
or
R is phenyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyi,
isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl, pyrrolidinyl,
piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperazinyi, or morpholinyl,
each of which may be unsubstituted or substituted with R™;
R" is halo or C,-Cg alkyl optionally substituted with oxo;
R is hydrogen, methy! optionally substituted with fluoro or oxo,
C-Cs alkyl optionally substituted with phenyl, fluoro, or oxo,
C+-Cs triatkylsilyl, arylalkylsilyl, COR", COOR", or
R1S
x—/ﬁ\\ .
RN
R™ is fiuoro, CF,, C-Cs alkyl optionally substituted with oxo, or C4-Cq alkoxy optionally
substituted with fiuoro;
R is C4-Cs alkyl, or phenyl optionally substituted with C;-Cs alkyl or fluoro;
R" is hydrogen, Cy-Cs alkyl or pheny! substituted with R*;
R' is methyl optionally substituted with fluoro, oxo or
with phenyl, naphthyi, furyl, thienyl, pyrrolyl, tetrahydrofuryl, pyrrolidinyl, pyrrolinyl,
tetrahydrothienyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl,
triazolyl, oxadiazolyl, thiadiazolyl, tetrazotyl, pyridyl, piperidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, pyrimidinyl, pyrazinyl, pyridazinyl, piperazinyl, morpholinyi,
benzofuryl, dihydrobenzofuryl, benzothienyl, dihydrobenzothienyl, indolyl,
indolinyl, indazolyl, benzoxazolyl, benxothiazolyl, benzimidazolyl, benzisoxazolyl,
benzisothiazolyl, benzodioxclyl, quinoiyl, isoquinolyl, quinazolinyl, quinoxazolinyl,
dihydrobenzopyranyl, dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,
each of which may be unsubstituted or substituted with R™, or




4311R- Et n- propyl HCH3 4411S- Et PhHCH3 4511S- Et 3- Cl  PhHt - Bu( CH3) 2Si

46111SREt 3-Cl PhHt - Bu( CH3) 2Si 4711 S- Et 4- pyri dyl Ht - Bu( CH3) 2Si

481 | | SSEt 4- pyri dyl Ht - Bu( CH3) 2Si 491 | S- Et CH3HPh( CH3) 2Si 5011?— Eé w‘@épyl Cl CH3
51lii RREtBrBrt-Bu(CH3)2S1 52111RREtBrBrt-Bu(CH3)2Si 53ItS-

541) SCF3&blasiizdati3( 4- CH3O) PhCH2 551 | ) SSCF3CH2 CH3CH3( 4-gefARh FPheid2

5611 S-n-propyl HH(I - Q) 3Si 571t R-n-propyl PrCOPr CQt - Bu

2ol | B \ ; - : .
n ewpwclfahcfg GHaaggca S, crRér df Biich Hfa%@%lﬁrgﬂgltﬁdteféﬂbﬁbshtuted

6011S-1soprQ 61111 SRi sopr opyl ) .
62i t R- | sop%‘ﬁ P?PH@%MW%QH@}PHM%%@W%‘MH&W At hexyl H( 4- CH30) PhCH2

031011842 P 0D aat e e o gur ati on
0 C 21T o PRI PN SERohErh DHA, Dot Prme
isoxazolyl, Isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl,
piperidinyl, fetrahydropyranyl, tetrahydrothiopyranyl, pyrimidinyl, pyrazinyl,
pyridazinyl, piperazinyl, morphotinyi, benzofuryl, dihydrobenzofuryl, benzothienyl,
dihydrobenzothienyl, indolyl, indolinyi, indazolyl, benzoxazolyl, benxothiazolyi,
benzimidazoly!, benzisoxazolyl, benzisothiazolyl, benzodioxolyl, quinolyl,
isoquinolyl, quinazolinyl, quinoxazolinyl, dihydrobenzopyranyl,
dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,
each of which may be unsubstituted or substituted with R", or
C,-Cg alkyl which may also be substituted with C,-C; cycloalkyl or with phenoxy which
may be unsubstituted or substituted with R® or with phenyl, naphthyl, furyl, thienyl,
pyrrolyl, tetrahydrofuryl, pyrrolidinyl, pyrrolinyl, tetrahydrothienyl, oxazolyl,
thiazolvl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, triazolyi, oxadiazolyl,
thiadiazolyi, tetrazolyl, pyridyl, piperidinyl, tetrahydropyranvi,
tetrahydrothiopyranyl, pyrimidinyl, pyrazinyl, pyridazinyl, piperazinyl, morpholinyl,
benzofuryl, dihydrobenzofuryl, benzothienyl, dihydrobenzothienyi, indolyt,
indolinyl, indazolyl, benzoxazolyl, benxothiazolyl, benzimidazelyl, benzisoxazolyl,
benzisothiazolyl, benzodioxolyl, quinolyl, isoquinolyl, quinazolinyl, quinoxazolinyl,
dihydrobenzopyranyl, dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,
each of which may be unsubstituted or substituted with R",
or
R is phenyl, naphthyl, furyl, thienyl, pyrrolyl, tetrahydrofuryt, pyrrolidinyl, pyrrolinyl,
tetrahydrothienyl, oxazolyi, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl,
triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl, piperidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, pyrimidinyl, pyrazinyl, pyridazinyl, piperazinyl, morpholinyl,
benzofuryl, dihydrobenzofuryl, benzothienyl, dihydrobenzothienyl, indolyl,
indolinyl, indazolyl, benzoxazolyl, benxothiazolyl, benzimidazolyl, benzisoxazolyl,
benzisothiazolyl, benzodioxolyl, quinolyl, isoquinolyl, quinazelinyl, quinoxazolinyl,
dihydrobenzopyranyl, dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,
each of which may be unsubstituted or substituted with R™, or with
pheny, furyl, thienyl, pyrrotyl, oxazolyi, thiazolyl, imidazolyl, pyrazolyi,
isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tefrazolyl,
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6811R- n- pentyl Cl Cl (4- CH30) PhCH2 691 | S-n-pentyl 2-t hi enyt 2-t hi enyl CH3

701 11 SSn- pentyl 2-thi enyl 2-thi enyl CH3 711t R- n- hexyl CH3COHt - Bu( CH3) 2Si
72111 RSn- hexyl CH3COHt - Bu( CH3) 2Si 731 | R- n- hexyl PhHPh( CH3) 2Si 2 7 JAN 2006

741 1 1 RRn- hexyl PhHPh( CH3) 2Si 751 I R- cycl opr opyl HHt - BuCO

761 | S- cywopsmpaat CHsSH(1 - Pr) 3Si 7711 S- cydobut yl HHCH3 7 &drhisggaeabut ylI HHCH3
7911 S-cycl obutyl A CI (4- CH30O) PhCH2 801 I R-cydopent yl CHaHt Bu( CH3) 2Si

81111RScycl opentpytidytigifoiiBivig Gifaidingl teffal AP rethlabiraly,

831 1 R-cycl ohexyl 2-t hj en%lpg%—B(fO 8%!@1R- ghggﬂgx{/l ClH 8E111RRcydohexyI Cl HCH3
8611S- 2- pr openy PEfeZEY BRBRANY g -"é’l?ﬁl BRNYI CH3HCH3CO 8811 S-2- CH3COHCH3

i sobut enyl 891 | S- 5- heachry WRitiBRIORB Uit A dr Subdtit QRAG ™, and

91111 gggﬁo HPhCH2 921 | R- - CH3(B- F PhH( 4- CH30) PhCH2 931 | S- Et OCI GPhCH2

941 1 | O PhCH2 951 | R- (i - Pr) OHHPhCH2 961 | I RR(i - Pr) QHHPhCH2 49 2 7 JAN
2006 WD 03/ 011842

comprising hydrogenation of a racemic mixture or isolated optical isomer of a compound

of Formula IV,
9
R CO,H
R0
R120 “
M
(V)

wherein the substituents are as defined above, in the presence of hydrogen source, a
catalyst, optionally in the presence of a base.

Substantially enriched syn form means at least about seventy percent (70%) or
greater of one or both of the compounds of the configuration of Va or Vb. This is
equivalent to at least about 40% de (diastereomeric excess) of the syn diastereomer.
Diastereomeric excess of the syn diastereomer is calculated from the following formula:
% de (syn) = M X100 = % syn diastereomer - % anti diastereomer

[syn] + [ant]]

in which

% de {syn) represents the diastereomeric excess of the syn diastereomer

[syn] represents the concentration of the syn diastereomer

[antf] represents the concentration of the anti diastereomer,

and where

% syn + % anti = 100%.
Thus, a 40% de of the syn diastereomer is calculated from a mixture of 70% syn
diastereomer and 30% anti diastereomer:

40% de (syn) = 70 % syn diastereomer - 30% anti diastereomer

Catalyst means any of the transition metal catalysts well known in the art to effect
hydrogenation reactions (P.A. Chaloner, Handbook of Co-ordination Catalysis in Organic
Chemistry, Butterworth, 1986), and includes homogeneous hydrogenation catalysts. A
homogeneous catalyst is a catalyst which is at least partially soluble in the reaction
medium and which effects the reduction of a double bond in the presence of hydrogen.
Such catalysts include, for example, CIRh[P(Ph)]; (Wilkinson's catalyst), (1,5-
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PCTI US02/ 23614 Entry Formul aabsol ute RIR2R5 Nconfiguretlon o.

9711 S-(n-pentyl) OCH3Ht - Bu( CH3) 2Si 98111SS( n- pent yl ) OCH3Ht - Bu( CH3) 2Si

991 | S---CO2HHH( 4- CH30) PhCH2 Anot her enbodi nent of the preseny 7iﬂwqmﬁi on is
an I nproved process for the preparation of conpounds having a specific

| somer i owgosdiiger ati on when that specific configuratgcgfshgagasi red for the
ultimate desired end product of Forrmula I. The inproved process yields

{ han: BB oo PO i By ol | absence of
st r eot¥orenssmsTYABheRyEhosbinglndme) belorprhasahats (ihiieRame 2.
hydrogleﬂgygtg),ranafthe?ikgprnul a 11 cprrpoung, }[A/ner](ca El isI al :<|y|I mymﬁroﬂuce an
unequal mxfure o | asf er eoqer i Q 0 I a, , in i ch one
pair of en B'ﬁ@'?%a‘?@s Vi H@é&ﬁ@@*&%%@%@y%wm% nature of the
starti cgbonicexiddbes, ¢.3¢ Advarice® Orgahic Shemistn BRDEN AferyMardhepezoonpl i shed by

st epwi ) ration of the  enantioneric pairs. then hy resolution of each
enant i offdr ﬁgﬁ’a@? VE'F%ISIHS?%MIB% rewﬁowna(ymeragﬁ inofgapie or gﬁgp@?bqs&mcﬂt i on of the
st ar t i mgy basaublecih therbactien siedigne Sactalriseoinelade) fov @karmsde, monsf diyaeg Wi t h

enri ch{;llgéc}t Oﬁj I%nﬁ rg%I gn ntic))’{reriaé %@Stg r’r§I In%ike 'eﬁﬁ l&e s%g at ed. However,
when a FI%S f #e u%b TP A URRP e %fal g'll.ﬁ"ﬁl ﬁ' "a qa{) a syn form
(def i nitke; dxditions piirsary amines dyucht dsefoyeaimgle; syclobexank eretiftanies axdky| , because t he
condit | , . I t d ' | ] rt may favor the

ot her %tﬁ&@:}a{mﬂéeh%tﬁlﬁhoﬂélgggﬁ@?@égg&ss%ﬁ&ﬁag, @gg%dpgﬁgi"{so rpéprfeca%gonf I gurations

r eal i zpigeridinerand additionabtedianteminescsgcisasa fos examplénd ,.8-syn f orm where, for exanpl e,
in co Maka ' i ' Schenmes 4 and 5),
t he mmgéagﬁgycﬂsdf%%%én%tﬁeq' glg%‘éﬁi'%?]n? ﬁg@?;@/%%\g@ ﬁ;?lst ane ring are both

| ene car
bel ow inpgaRi¢ bases Wwﬁéimﬁﬂﬁtﬂﬁ@i&@‘aﬁﬂ#ﬂﬁaﬁ@wm Fargenadeser eomer s are those

CONPOUREsbMARE SandloBficafly 8dRNG BaseR3udnsabiAS, diktBoMh&B+RBA(-KalpHzet hyl ene is
below the plane. This is further exenplified in Figures 1 and 2 below, in
whi ch ¥gthylbenpdagienonds are used to indicate projection of the bond above

the pl ane aeh BRebalo Weligs, fFOraREMpI8, the chitdRthséOndnisl IRiwethatiag ection of the
bond bel puvt REaBiANe:

Hydrogen source refers to any means of delivering hydrogen to the reaction
medium and includes the use of hydrogen gas. Hydrogenation may by performed under
a broad range of hydrogen pressures, that is, from about atmospheric pressure to about
1000 psi, preferably from about 20 to about 100 psi. Suitable hydrogenation solvents
include, but are not limited to, protic solvents such as ethanol, methanol, water, 2-
proponal, terf-butanol, methyl celiosolve and the like, and mixtures thereof, or optionally
mixtures thereof with a miscible aprotic solvent such as THF, such that the hydrogenation
catalyst, the base, and the starting material are each at least partially soluble.

The resolution of the starting indene acelic acid derivatives of Formula IV or of the
indane acetic acid derivatives of Formula V may be accomplished by means well known
in the art, for example, by using optically aclive bases as resolving agents such as, for
example, a readily available base such as quinine, cinchonine or {+)- or {-}-alpha-
methyibenzylamine. Choice of the base will depend on the solubility properties of the salt
formed, so that resolution by differential recrystallization may be readily accomplished.

By selecting bases with opposite absolute configuration, separation of the salt of each
enantiomer may be accomplished. For example, for the embodiment illustrated in
Reaction Scheme 4, the desired enantiomer [Vc of iVd may be separated, and the
undesired isomer may be recycled by racemization under basic conditions to the starting
material of Formula IV,
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50 IT 2 7 JAN 2006 WD 03/011542 PCTI US02/ 23614 Figure 1. syn diastereoners
of Formula VR ,,,'" CO2ZHRs RlL ~ Rlo 02H Figure 2. anti diastereqners of
Formula V a R CO2H 'rc02H (Ve) (Vf) The inproved procesg TofANbs

i nvention yields compounds in the syn form (Fornmulas Va and Vb, as drawn in

Fi gure Xy@mgmbBgacti on Schenes 4 and 5) in significamdrystegbgr
di astereoneri c excess than was generally possible. The internedi ate

conpounds usgighb tioR GolU@R e Fefet tSthbs solvBhts imdkiagese  (compound |V of
Reactlo Scherres nd are rel at ei’ﬁﬂ%ﬁaﬁ;e conpounds of Fornmula it

(corrpo Rpyencs §C’H'é’ﬁ§°'2’ le heseengPiNgdhmmtaRe t he same or
anal ogeupammbhmmm Suthebiernts Mckege, M exdifpls, %@étbﬁdiwadmne@ertal n

O S anS% heh, BEEY ol SIS bl Bl 10 compounds of
yield co rrpOAqM&u@fnmEﬂr #vidsdndiudeHovnexaniple, the@oinmohlip Qsedclﬁdjrgén‘ @hddss of the
thr s pruebedSaREaRh fufe daan tedbe, “vent i on Lol ates to an inproved
process f or Théymrocess s babarﬂed aft starting ldth amdemhtewfl?umﬁum&‘c(s&yn formof a
conpou '?fiea&{on F‘Scc):ﬁgﬂi'el % é{'wnﬁ % #’oﬁ%g ld c@rébo%d%ﬁ'tﬁe éonﬁg raﬂoh at one
asymmetric carbon which corresponds to that desired for the end product (see Reaction
Scheme 5). Starting with the generally pure configuration is preferred, although either
process will yield the desired configuration of the end product (V) in substantially enriched
syn form.
‘ One embodiment of this process is shown in the example of Reaction Scheme 4
and comprises the steps of
{1) formation of diastereomeric salts of Ve and IVd by treatment of IV with a
suitable basic resolving agent,
(2) separation of the diastereomeric salts IVc and IVd by crystallization in a
suitable crystallization soivent,
(3) optionally liberating the individual antipodes IVa and IVb from the separated
salts by treatment with aqueous mineral acid, and
(4) reduction of either the separated diastereomeric salts Ve and Vd or the
individual antipodes IVa and Vb by hydrogenation in the presence of a
homogeneous hydrogenation catalyst, a suitable solvent and a base, wherein
M+ is a cation selected from an alkali metal, alkaline earth metal, ammonium,
and mono-, di-, tri- or quatermnary alkylammonium or aralkylammonium, and R
R™ are as defined above.
The enantiomeric purity of the product Va and Vb will correspond to the
enantiomeric purity of the isomer Va or IVb used, respectively, but will not include any
substantial amount of the other (anti) diastereoisomer.
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2 7 JAN 2006 WD 03/011842 PCTJUS02123614 R9 is nethoxy optionally
substituted by fluoro, CZ-C6 al koxy, d-Cs al kyl, or C4-CB cycl oal kyl each
optionally substituted by fluoro, nethylenedi oxyphenyl or phenyl optionally
substituted with R13; R10 |Is hydrogen, fluoro, nethyl optibhdhﬂim%ubstituted
with fl oaseoimp, or CzCe al kyl which may be unsubst ipcgfiReh8514Substi t ut ed
with Cl-CB al koxy, oxo, fluoro, or with phenyl, furyl, thienyl, pyrrolyl,
oxazolyl, thiazolyl, im dazqtagetion Stheméal yl, i soxazol yl, isothlazolyl
triazolyl, oxadlazolyt, thiadiazolyl, tetrazolyl, pyridyl, pyrrolidinyl,
pi peri di nyf, tetrahydropyranyl, tetr.",d§8%piopyranyl, pi perazinyl, or

itu

nor phol i nyf, each of which o be unsups ted or substituted with R13, or
R10 is phenyl, furyl, thienyl ™p 3 , oxazolyl, thiazolyl, imdazolyl,
pyrazol yl, isoxazoiyf, isothiazad D azol yl, oxadi azol yl, thiadiazolyl,

tetrazolyl, pyridyl, pyrrolirfayT" pt'peradnyl, tetrahydropyranyl,

t et rahydr ot hi opyranyl, piperazinylght or norpholinyl, each of which may be
unsubstituted or substituted mﬁt,vﬁls; R' Is halo or Cl-Ce al kyl optionally
substituted with oxo; R12 is hydrogen, nethyl optionally substituted with
fluoro or oxo, CrCS alkyl optionall yesdsienituted with phenyl, fluoro, or
oxo, C1-C trialkylsilyl, arylaikyls¥Pg#t COR14, COOR14, or R15 XA R18 R13
is fluoro, CF3, Cl1-C8 al kyl optional ﬁﬁ tituted with oxo, or Cl-C8 al koxy
optionally substituted with fluoro Iziaic’"Cl-CB al kyl, or phenyl
optionally substituted with Cl- or fluoro; R 5 is hydrogen, Cl-C6
al kyl or phenyl substituted wt ; 8 is nethyl optionally substituted
with fluoro, oxo or with_phenyl, naphthyi, fu&@ , thienyl, pyrrolyl
tetrahydrofuryl, pyrrol " ngh,-ppyrrolinyl, t Fgt hi enyl, oxazol yl,

t hi azolyl, imdaznplyl. py azofyl, i soxaanl y! ot hi"azol yl, triazolyl,

oxadi azol yl, thiaddrsa tetrazglyl, pyn¥Fo i peri di nyl _

t et rahydr opyr anyl , dr ot hi opyr anyl di nyl, pyrazoyl,
pyridazinyl, pi B&#Oaziyy!l,” nor phol i nyl ,RiXCbenf uryl, dl hydrobenzofuryl,

benzot hi enyt, di hydr oR®nzot hi enyl, indolyl, r"
{separated isomers)
{Ive) (Vd)

is

mineral acid I l mineral acid
9
RS, R\Zco.H
~£-CO-H R10
0
R*20
R0 R
Rl
(IVa) (IVb)
Ha Hy
Hamogeneous Catalyst Homogenaous Catalyst
profic solvent profic solvent
bace basa
A 9
R%.2_com R\2.coH

>

R‘IO

R%0

R11

{Va) (vb)
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i ndol i nyl, indazolyl, benzoxazolyl, benxothiazolyl, benzim dazolyl,
benzi soxazol yl, benzi sothiazolyl, benzodi oxolyl, quinoiyl, isoquinalyl,
qgui nazol i nyl, qui noxazolinyl, dihydrobenzopyranyl, dihydrobéﬂz&ﬂﬂﬁgpyranyl,
or 1, 4-benzodi oxanyl, each of which may be unsubstituted or substituted with
R13, or wdasniisiz 27 JAN 2006 WO 03/ 011842 PCTI US021236¢4nSerBenacycl oal kyl or
Cz-C5 al kyl, either of which may be unsubstituted or substituted wth
f1uoro, netmndéa%o@ﬁneﬂkﬂvﬂyp&eédsmwm@a%hbﬁs&r%e\@énh phenyl or C1-C6
al koxy, oxo or mnth phenyl, naphthyl, furyl, thienyl, pyrrolyl,

t et r ah§RIREPEH e st eFﬂi‘v‘?rolldlnyl pyrrollnyl tetrahydrothlenyl oxazonI

thiazolyl, (yfegwaen Nﬂthe iﬂﬁérib?cﬁl'dbkyllc abi6 BREHALMIV b¥ ﬁf&nbueamhyd thet riazolyl,

RAERVIRAU T AT RTINS PN Ak

pyridazinyl, yéegerazinyl, norpholinyt, benzofuryl, d|hydrobenzofuryl,
benzot hi eny),. di.hydrob nzothje | .., indolyl,.indolinyl, indazolyl,
benzoxazol #), fO’H@H?ﬁ?'lf’ﬁ?aé%m‘?"c sg%r?; Vﬁf‘"&‘g\f% }’W‘?aq'ﬁ'ﬁ'?{?? g(‘ﬂéﬁ?ol yl,

benzi sot hi azuitable beitzeshinpagehi, qui nol yI i soqui nol yl, qui nazol i nyl ,

oo AR SRRy DAY e e v

R13, or C2- Cargtdflizghtiontsotvbntnayd al so be substituted with C4-Ca cycl oal kyl or

wi t h pheno bstl. th Re or with
phenyl, zﬁt%’g‘]ﬁﬁ&mgﬁ%ﬁ vﬂﬁﬁl Wé v%)%ﬁqre\gtf ;ﬂ)ém eefe%%{;’/%%giﬁvﬂry pyrrolidinyl,
pyrrolinyl t tetatmaemy wittvadquisews/minemkackb| y], t hi azol yl inldazolyl pyrazol yl ,
isoxazolyl, i sothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl,
pyridyl, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl,

pyri mdinyl, pyrazinyl, pyridazinyl, piperazinyl, norpholinyl, benzofuryl,
di hydr obenzofuryl, benzothi enyl, dihydrobenzothienyl, indolyt, 1indolinyl,
i ndazol yl, benzoxazol yl, benxothiazolyl, benzim dazolyl, benzi soxazolyl,
benzi sot hi azol yl , benzodi oxol yl, quinolyl, isoquinotyi, quinazolinyl,

qui noxazol i nyl, di hydrobenzopyranyl, dihydrobenzot hi opyranyl, or

1, 4- benzodi oxanyl, each of which nay be unsubstituted or substituted with
R13, or R16 Is phenyl, naphthyl, furyl, thienyl, pyrrolyl, tetrahydrofuryl,
pyrrolidinyl, pyrrolinyl,




t etrahydrot hi enyl, oxazolyl, thiazolyl, |mdazolyl, pyrazolyl,
azolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazqlyl ridyl,
T gy,

i sot hi
pi peri
pyrazi

di nyl, tetrahydropyranyl, tetrahydrothiopyranyl, pyri
nyl, pyridazinyl, piperazinyl, norpholinyl, benzofuryl,

di hydr obveoapfiway! , benzot hi enyl, di hydrobenzot hi enyl ,prrhded %k
i ndazol yl, benzoxazolyi, benxothiazolyl, benzim dazolyl, benzisoxazolyl,
ber ai sot hi azol yl, benzodi oxokedctiorfitdhakyl . 1 soqui nol yl, qui nazolinyl,

qui noxazol i nyl , dihydrobenzopyrangl, dr hydr obenzot hi opyr anyl ,

1, 4- benzodi oxanyl , each of which
R13, or wwth phenyl, furylyg thieny
i mdazolyl, pyrazolyl, isoxa

t hi adi

pyridyl, pyrrolidinyi, piREOIG
t et rahydrot h) opyranyl, pipera

of whi
conpri

defi ned above, in the presence of
t he presence of a base. Subgsant
seventy percent (709 or dtea

configuration of Va or Vb. Thi
(di astereoneric excess) ofg®he
the syn diastereoner is calcula

: Egbynsubstituted or substi

azolyl, tetrazolyl, '7 K
P t et rahydropyranyl ,
zmyl’ norpholinyl, pydmdinyl or

si ng hydrogenation of a ra & fe or isol ated opti

RYdr ogen source, a catalyst,

ast ereoner. Di ast ereoneri
gd fromthe follow ng fornul a:

ched syn form neans at
one or both of the conpounds of the
gi val ent to at | east about 40% de

i soxazol yl

i ndol i nyl,

or
tuted with

, p@rrotyl, oxazoyt, thiazolyl,
i sot hiazolyl, triazolyl, oxadiazolyl,
7 JAN 2006 WD 03/011842 PCT/ US02/ 23614

phenoxy each
ch may be unsubstituted or| Substitu with R13, and Xi sQars;
cal isomer of
a conmpound of Formula IV, CO2H R I wherein the substituents are as
optionally in

c excess of
% de (syn)
+ [anti] in

s anti x 100 = % syn di astereo M% anti di astereomer [syn]
whi ch % de (syn) represents the |[digshgiogOonertc excess of the syn
di ast er eoner via salt
’ formation,
crystallization

Rg
COy M* Oy M*
R10
and
R'20
R
{separated isomers)
(Ve) _(vd)
mineral acid
g
RNz CO,H
1|
z
Rri1
{(Va) (Vb)

The resolution of the racemate of either Formula 1V or Formula V compounds may
be accomplished by means well known in the art, such as by chiral HPLC, crystallization
of chiral salt derivatives, chiral ester derivatives, and the like.

The determination of absolute chirality of [Va, IVb, IVc, IVd, Va, and Vb may be

accomplished by several means known to those skilled in the art. X-ray crystallographic
59
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[syn] represents the concentration of the syn diastereoner [ant[] represents
the concentration of the anti diastereomer, and where %yn+%anti =100%
Thus, a 40% de of the syn diastereoner is cal cul ated from 62 wige of 70%
syn diastereonmer and 30% anti diastereoner: 40% de (syn) 70 Y% syn

di ast er apoB0118480% ant di ast ereoner Catal yst neans amperAkeddigisl ransition
nmeta) catalysts well known in the art to effect hydrogenation reactions

(P. A RBRbA Ay rbﬁd%ieﬁihf&&a@h Lﬂﬂg‘lceﬁélh %u@ét&aieb{édo%na.ﬁbng ganic Chenistry,

Butterworth, 1 86), and includes %éneous ydrogenation catal ysts. A
homogeFreBRe. E'Stpﬁqs?’é‘fe i the grystaliography PPfla‘éOtH?r qogRRenhf koWl | v sol ubl e in

the re&ﬁhﬁ %ummWﬁagbwﬁyﬁanmrﬁeﬁnaﬁyh%fbmdwsaﬁmﬁﬂaa gtoubl e bond in the
prese en. Such cat a/eiés i nclude, for_ exanple

nce
Cl RN P%%‘?B Q(%KP‘F BruBray glgy sH mjngtian. nother method kiow, e 3 AN 2006 WO
03/ 011§ Reybidnbatte#adchnique may be utilized when the compound to be assayed

((:>1/CI5?OC| %ﬁlri?ene! t rl@f‘%ﬁﬁ'?&‘(’?%ﬁ%?ﬂ% lrﬂhlglsog hlgfltﬁﬁr%r%ﬁwqd;afl uor ophosphat e,

hexaf | imeshonyeptied piopediés af the asesof pané- ﬁbiy:&tea)ughtaWatsb«bebmbbyecBase means a
S|tu Wi carboxylic

bst | t to f
Zglz ( %8“@%939%’&@3%&'8%%5%'% Ogﬂalréﬂhéﬁlﬂ'?hiegb'gq dﬂ%’ﬁa\’y March, pp 220-
222) . ditteoitya ey bhiapplicalse tesegivanrstruttire or stactural olasmy be any inorganic or

"norude, 1 SPoRiamERY obfis HughSuey Rat iy bRkl O GEROES ofHET 22°7C 00 opy

ami ne, prdsankmﬂ!ﬂquyaream“webelqw bmmfamm aaddottl:lyevaylof Iwitatierdéind | onal primary

am nes,, et hancl am ne;
addi ti o?@secon%y am nes sﬁﬁéﬁb - or u@?ﬁ%’kg%ﬁg?%ﬁl@? i ne and

pi per i gfigurationd addi ti onal tertlary am nes such as, for exanple, 1, 8-

di azaobi cycl o[ 5. 4. 0] undec~/- gﬁz and 1, 5-di azaQi ¢ cI o[ 4. 3. 0] non-5-ene as wel |
as inorgani c bases such a [3 {2fine earth hydr oxi des,
carbonates, bicarbo bases such as qui ni ne,

ci nchonine or (+)- o - af pha- met hyl iy h ne. Such bases al so include,
for exanple, the gdoT ‘ are useful for resol ution.

CO,H

HO

Compounds of Formula Il in which R' = H may also be prepared in an optically
active fashion by the methods summarized in Reaction Scheme 6. Resolution of racemic
ester 17a (Formula 11, where R' is H) may be accomplished by selective enzymatic
hydrolysis using Amano Lipase PS to yield 17f. Alternatively, 17e, which may be
prepared by hydrolysis of 17a, may be resolved by crystallization of the diastereomeric
salis formed with an opfically active amine, for example, (S){-}-a-methyl-benzylamine,
followed by regeneration of the carboxylic acid by treating the salt with mineral acid.
Further conversion of 17f io the intermediates 17g and 17h may be accomplished by
means analogous to that described for the preparation of 17c¢ in Reaction Scheme 2:
reesterification and removal of the R’ protecting group.
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Hydr ogen source refers to any nmeans of delivering hydrogen to the reaction
medi um and i ncl udes the use of hydrogen gas. Hydrogenati on may by perforned
under a broad range of hydrogen pressures, that is, from a@duiANaflfospheric
pressure to about 1000 psi, preferably from about 20 to about 100 ps).

Sui t abl evdwenmgenati on sol vents include, but are notpciriggaz8¢iat 0, protic
sol vents such as ethanol, nethanol, water, 2- proponal, tert-butanol, nethyl
cellosolve and the |ike, andraidibnsé@emelter eof, or optionally mxtures
thereof with a m sci bl protic solvent such as THE, such that the

hydr ogenati o S?’O%h - 9S6 d the sjarting¥®P8rial are each at

| east parti af xlpl e. T‘ﬁe res'é'ﬁ'ﬁ?i on of Rtge arting I ndene acetic acid
derivatives of @' a |V or 3¢fert he indane ¢ acid derivatives of

ForrrulaVrra;cl) acconpl i shed—by—reans wel lg in the art, for exanple,
by using optigfal@Sy active bases as resolvinfg ggents such as, for exanple, a

readi ly avaij ?’?I..ﬁl Such as quinine, cj i 1(#) - or (-)-alpha-
met hyi benzyﬁg 'ne.[ S@i?@ ™ kﬂﬁ‘oiﬂh H)

of the base wil epend the'solubility
properties of the sal

5 formed, so that fesphikitb®Rabat di fferential
recrystal | i zatthomatimy

e readily acco I Shfmatibly cBelak&tienng bases wi th
opposite absol¥ire¥¥onf igur at i on, separ/at i @nminérakdoid salt of each enantioner

may be acconpliggfied. ForMexanple, forf the enbodinent illustrated in
Reaction Schene_4, the desired enantionmer |Vc or IVd may be separated, and
the undesired ? r may be recyc’PQBHby racem zation under basic conditions

to the starting mat er i alR% Q la IV. 55 '7- "t' 2 7 JAN 2666 WO

03/ 011842 PCTI U502/ 23614 Sui crystallization solvents refer to those
solvents in which one di&stefeoneric salt of a mxture is nore sol uble than
the other, enabling them td lye separated by rec rystallizatlon. Such
solvents include, for e | e etonitrile, acetone, t-butanol,

2- propanol , et hanol, neﬁﬁ@ﬁ@l”[a"gﬁdﬁt'ﬁ@ | i ke, and m xtures thereof. Aqueous
m neral acids include, for exanple, the comonly used inorganic acids such
as hydrochloric or sulfuric pB4ELR&d the |ike. The process may be carried
out starting with a racenate| of F?f’ la IV (see Reaction Schene 4), or with
a Formula V conpound with the cgn gHrati on at one asynmetric carbon which
corresponds to that desi'te \{ he and product (see Reaction Schene 5).
Starting with the generall ; configuration is preferred, although either
process will yield the d@si ed configuration of the end product (V) in
substantially enriched R’ R®

17g (Formuia lil, R! = H)

AICH, EiSH
CH,Cl,

y COOR

R :
RS

17h (Formula 11l, R, R” = H)
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syn form One enbodi ment of this process is shown in the exanple of Reaction
Schene 4 and conprises the steps of (1) formation of diastereoneric salts
of I'Vc and 1Vd by treatnent of IV with a suitable basic resolving agent,

(2) separation of the diastereoneric salts |Vc and 1Vd by criysjmihgszation in
a suitable crystallization solvent, (3) optionally liberating the

I ndi vi doen osamtsipodes | Va and | Vb from t he separated pe@ivs®/Byratreatment with
aqueous mneral acid, and (4) reduction of either the separated

di ast er eonThé compdunds df Fornautell aviel effirctiveia the tredinmeintivfllypaiitiiabedes | Va and | Vb by

cui 1 o ko apfpoRle SEBSE e e RURT BBt BRERR R 7 om o 2l ke

net al ,welllak friamember ¢f otheeptamacantivahisespssoaiatid thenawith, slichast ri - or quat er nary

anant | TREOVERE Bl Rafie A PRt il Gbrerl yPriBaRuAEaLERE, 7 OO1E, T

enant |fb'alwldemlqghypelrlyglmandm |Syotummelxvand)lnsu!m/luesumue m@dp:em, itheel y, but will

not He@?ﬂt t er eoi soner. 56
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cr yst doad intake ipsuctGisordars meﬁwaynctisépamﬁwtofsaﬂmmema dise®se, 2 7 JAN 2006
hyperiipidemia, hypercholesteremia, low HOL levels, hypertension, cardiovascular

disease {including atherosclerosis, coronary heart disease, coronary artery disease, and
hypertension), cerebrovascular disease and peripheral vessel disease; and for the
treatment of lupus, polycystic ovary syndrome, carcinogenesis, and hyperplasia. The
compounds of Formula | are also useful for treating physiclogical disorders related to, for
example, cell differentiation to produce lipid accumulating cells, regulation of insulin
sensitivity and blood glucose levels, which are involved in, for example, abnormal
pancreatic beta cell function, insulin secreting tumors and/or autoimmune hypoglycemia
due fo autoantibodies to insulin, autoantibodies to the insulin receptor, or autcantibodies
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 p-cell mass, insulin secretion, tissue sensitivity to insulin, liposarcoma cell
growth, polycystic ovarian disease, chronic anovulation, hyperandrogenism, progesterone
production, steroidogenesis, redox potential and oxidative stress in cells, nitric oxide
synthase (NOS) production, increased gamma glutamyl transpeptidase, catalass, plasma
triglycerides, HDL, and LDL cholesterol levels, and the like.

Particularly useful compounds of Formela [ of the present invention are those with
efficacy in lowering blood glucose concentration and serum friglyceride levels, and raising
serum HDL cholesterol levels.

Therefore, the compounds of Formula | of this invention are expected to be
valuable as therapeutic agents. Accordingly, an embodiment of this invention includes a
method of treating the various conditions identifted above in a patient (including
mammals) which comprises administering to said patient a composition containing an
amount of the compound of Formula | that is effective in freating the target condition.

As indicated above, a compound of Formula | may be administered alone or in
combination with one or more additional hypoglycemic agents. Combination therapy
includes administration of a single pharmaceutical dosage formulation which contains a

compound of Formula | and one or more additional hypoglycemic agent, as well as
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PCTI US02/ 23614 CO2- M -T2 7 JAN 2006 WO 03/011842 PCT/ U502123614 A second
enbodi nent of this process is shown in Reaction Schene 5 and conprises the
steps of (1) reduction of the indene carboxylic acid of Formula IV b
hydrogenation in the presence of a honbgeneous hydrogenationgd}ajﬁallﬂét a
suitabl e solvent, and a base, (2) formation of diastereoneric salts of Vc

and Vd wodsnesizrent of V with a suitable basic resolgrognagaat, (3)
separation of the diastereoneric salts Vc and Vd by crystallization in a

sui tatﬂdﬁunls‘fr'éﬂcﬁ{@lﬂjué &ﬁﬁpb% FELWRIY bana@gcr( &dltlohg?&&;g'ly%&m% et Vi dual

anti paodes Va and Vb fromthe separated sa reat ment w th aqueous

mi ner di 4B separate phammgceied dogsgs orapuletion 'iﬂtﬁ’l‘allﬁa;’*zf?sf@ﬂ@lmﬁé’fact i on Schenme 5 Ry
H2 Hcrréﬁﬂﬂ@em Tdeﬁﬁadéﬁﬁhé)ﬁbeséélhmﬁé}érebﬁﬂﬁe patgnt tB%&mrmé Qiﬁgle va SH al t

formati r zati on 10" ~
cmosage cmeosmon such as a tablet or capsule, or each ageni may be admm;stered
in separate oral dosage formulations.

Where separate dosage formulations are used, the compound of Formula | and
one or more additional hypoglycemic agents may be administered at essentially the same
time (e.g., concurrently) or at separately staggered times {e.g., sequentjally).

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, chloropropamide,
tolazamide, tolbutamide, glyburide, glipizide, glyclazide; or any other insulin secretagogue

. such as, for example, repaglinide and nateglinide; a-glycesidase inhibitors such as
acarbose, voglibosse, or miglitol; or B;-adrencreceptor agonists such as CL-316,243.

The compounds of Formula [ may also be utilized, in free base form or in
compositions, as well as in research and diagnostics or as analytical reference standards,
and the like, which are well known in the art. Therefore, the present invention includes
compositions which are comprised of an inert carrier and an effective amount of a
compound of Formula |, or a salt, or ester thereof. An inert carrier is any material which
does not interact with the compound to be carried and which lends support, means of
conveyance, bulk, traceable material, and the like to the compound to be camied. An

 effective amount of the compound is that amount which produces a result or exerts an
influence on the particular procedure being performed.

In another aspect, the present invention provides a method for treafing a disease
state in a patient, wherein the disease is associated with a physiological detrimental level
of insulin, giucose, free fatty acids (FFA), cholesterol, or triglycerides in the blood,

~ comprising administering to the patient a therapeutically effective amount of a compound
of Formula I. In a further embodiment, the present invention provides a method for
treating a disease state in a patient, wherein the disease is assoclated 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 such as, for example, insulin, a biguanidine compound,
and the like.

Since sulfonylureas and other insulin secretagogues are known to be capable of

stimulating insulin release, but are not capable of acting on insulin resistance, and
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8120 Y RS20 NO mineral acid Rif (separated isoners) NO19 0 ,,2 CZHR1 / \
Ji. Rle ~ \ ~ 8120 Y R 120 (Va) 2 M+ The resolution of the racenmate of
either Formula IV or Fornula V conpounds may be acconpli shed? tb@Nl‘B&Eans wel |
known in the art, such as by chiral HPLC, crystallization of chiral salt
deri vat muesoaslat ral ester derivatives, and the |ike. pfpgisehezggm nati on of
absolute chirality of [Va, |IVb, IVc, IVd, Va, and Vb may be acconplished by

sever%mgaﬁa 8 ofFial Qretdﬁléﬂﬁa&"sh'idsﬁﬂw rbasth.h& ﬁrstenv.éageama@aystal | ographic 59 t
2 7 JAN 2006 WD 03/011842 PCTI US02/ hods nmay provi de such

.nforrFBWP*B#O&r?&E\PS@;@P@@WPwa%Pﬁ§mpclyé¢mpﬂ¢im§as%@t exanpl e, the

pr eseng bbih dofiderzy }éﬁhﬁlhh Q&:Fré’fﬂﬁ hﬁd HEWih résitdncef TRGSHREHe GRERRAENT Oof known
chlrallty, such athogcg, i ral _resol ving %ent or auxiliary in the formof a

sal t, ASSipmvides age ipating iTypedt diahetrsanelitesi/p a PaigNt SPMRSRINguch det er mi nat i on.

Anot h%ﬂmmdiiagaleammmmf Férthulad ahd ofesr Horé b@dlioraybediycBMictgemsi que may be
utilized when the co und to be assayed contains an atom of sufficient
Pigm”

mass (CPeraselonmample, § Hiea®, biguanidings) P-agienerecqriar RgeRIstS.i nvol ving opti cal
Pr operd hssosRask hhitd's 3@ insiind Ao Amdolifdd ®f Forila ITRay Blus& e el oyed.

combination with HMG Co-A reductase inhibltors {statins), bile acid binding resin, or fibric
acid derivatives to improve the lipid profile of subjects with dyslipidemia and insulin
resistance. Compounds of Formula | may alsc be used in combination with agents that
regulate hypertension (e.g., inhibitors of angiotension converting enzyme (ACE), B-
blockers, calcium channel blockers) and body weight of subjects with insulin resistance or
type 2 diabetes.

The following specific examples are presented to illustrate the invention described
herein, but should not be construed as limiting the scope of the invention in any way.

SPECIFIC EXAMPLE

HPLC-electrospray mass spectra (HPLC ES-MS) were obtained using a Hewlett-
Packard 1100 HPLC equipped with a quaternary pump, a variable wavelength detector, a
YMC Pro C18 2.0 mm x 23 mm column, and a Finnigan LCQ ion trap mass spectrometer
with electrospray ionization. Gradient elution from 80% A to 95% B over 4 minutes was
used on the HPLC. Buffer A was 98% water, 2% Acetonitrile, and 0.02% TFA, and Buffer
B was 98% Acetonitrile, 2% water, and 0.018% TFA. Specira were scanned from 140-
1200 amu using a variable ion time according to the number of ions in the source.

Proton {'H) nuclear magnetic resonance (NMR) specira were measured with a
General Electric GN-Omega 300 (300 MHz) spectrometer with either Me,Si {5 0.00) or
residual protonated solvent (CHCI3 § 7.26; MeOH & 3.30; DMSQ & 2.49) as standard.
Carbon (**C) NMR spectra were measured with a General Electric GN-Omega 300 (75
MHz) spectrometer with solvent (CDCl; § 77.0; d;-MeOD; § 49.0; ds-DMSQ & 39.5) as
standard.

Chiral separations were performed using a commercially available Chiraogl@ AD
HPLC column, eluting with a gradient of isopropanol in hexane (from 1% to 15%) with
addition of 0.1% frifluoroacetic acid.
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For exanple, one skilled In the art would recognize that such techniques as
circular dichroismnmy be applicable to a given structure or structural
class. Specific exanples of the internediates that may be nadk] yaN H0% he
process of the present invention are shown bel ow by way of exanple, and not

by way &fodsiiiiskati on, and nay be used for the prepapatigQd14 CONMpounds of
Formula | of the sanme absolute configuration. Meo Co2H Conpounds of Fornul a

Il in which R = H ”BXBQkE‘OIAWOIWSW&deYﬂQ optically active fashion by
t he F@hOdﬁ ?ql.ilmml‘l zed Reacil on Schene 6. Resol ution of racemc ester
heriihg fqll

17a ( pwing M?‘éa“ﬂ‘s qrg usgd W“H@YJ@&%W&I&P"@W@& MBANIBE] ect i ve enzymatic
hydr ol 4g0s usi ng AnejgetiddrBp&iRlePS to yield 17f. Alternatively,17e, which may
be pr ed by hydro Si be resol ved by crystallization of the
di ast meric  salths 1(%"%'@%{%'5'5@)%% ically active am ne, for exanple,
(S) - (-anh@- met hyl - benppydesiisne, fol [ owed by regeneration of the carboxylic
acid b reating the h mneral acid. Further conversion of 17f to

t he m%@madi ates 1f€{?'§ﬁ48xyﬁ+?°%y be acconplished by means anal ogous to

t hat deBaOHbed for thsutamopparati on of 17c in Reaction Schene 2:

reesterd fication an I of the R7 protecting group. 60 WO 03/011842
Féélﬁil'ﬁ?a ( For ?’QE‘WP?W? H Enzynatic Hydrolysis >99%ee 3 steps R7

RS 171ty nmul a |11 potdssibth terf-b()tomde TMSCl, ROH Reaction Schene 6
NaOH/ BLGH H20 3 ST &BR,Q0 diimidazole

CcDh,0D methanol-dy
Celite® diatomaceous earth filter agent, ®Celite Corp.
CH.Cl, methylene chloride
CI-MS chemical ionization mass spectroscopy
conc concentrated
bCC dicyclohexylcarbodiimide
DCM dichloromethane
de diastereomeric excess
DEAD diethyt azodicarboxylate
dec decomposition
DIA diisopropyl amine
DIBAL-H diisobutylaluminum hydroxide
DMAP 4-{N, N<dimethylamino)pyidine
DME dimethoxyethane
- DMF N, N-dimethylformamide
DMSO dimethylsulfoxide
EDCI 1-(3-dimethylaminopropyl}-3-ethylcarbodiimide hydrochloride
ee enantiomeric excess
ELSD evaporative light scattering detector
ES-MS electrospray mass spectroscopy
EtOAc ethyi acetate
EtOH ethanol (100%)
EtSH ethanethiol
Et;O diethyl ether
EtsN triethylamine
GC-MS gas chromatography-mass spectroscopy
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-COOR R7 RS 17g (Formula |11, Rl = H 0 PJCI3, EtSH CH2Cl2 _-COOR 17h
(Formula I'll, R, Rl=H) 2 7 JAN 2006 0 PCTI US02/ 23614 COOH R7_RS ioé
(Formula 111, R Rl = H) resolution via salt fornmation, cryszalmm F{ei on 2.
mneral acid '7" 27JAN2006 WO 03101/ 842 PCTI US02123614 The conpounds of

Formul awoanRiei fective in the treatnent of Type || dicghRiPSe14MEl 1t US
(i ncluding associ ated di abetic dyslipidem a and ot her di abetic

conpl ig@td ons), as rfrtnanes ii 'ﬂﬁiﬁ?ﬁa’t Kot her pharmaceutical uses
associ ated therew t hﬁ@sdt?ch .aas @’berg yc%g?ngpa? hyperinsul i nem a, inpaired
gl ucodBAt ol erance, iifPEAPY@@INBasting gl ucose, dysli pi denia,

hyper tirgHpl yceri dem aniay SRR Hidridgnd i nsulin resistance. In addition, the
conmpounds of the present invention are also effective in the regul ation of

appet iteM8nd  food iliguid elromatogrmphy-BasSHPAEIFOSCRY obesity, and in the treat ment
of athgyppsclerotic dJitmpraiRoprofiafite i pi dem a, hyperchol esterem a, | ow HDL

| evel s, hypertension, cardi ovascul ar disease (including atherosclerosis,
corondP¥ heart di sed8®seeIRsAlo artery disease, and hypertension),
cerebrgaEgcul ar di sepsenigitd peri pheral vessel disease; and for the

treat of | upus, pol stjc ovary syndrone, carcinogenesis, and

hyperm ia. The co‘ﬁ’ﬁﬁ%ﬁ%gmb&'"ﬁorwl al are also useful for treating

physi ctgBi cal di sor deghenylgtosdtise t o, for exanple, cell differentiation to
ProduGeddeREs 2°CUM HQoreritbosnhiS St adfhicordgbisdiiin

Pd{PPhs)4 tetrakis(iriphenylphosphing)palladium{0)
Pd(OAc), palladium acetate
P(OXCl, phosphorous oxychloride
Rf retention factor (TLC)
RT : retention time (HPLC)
rt room temperaiure
TEA triethyl amine
THF tetrahydrofuran
TFA trifluoroacetic acid
TLC thin layer chromatography
TMAD N,N,N’,N'-tetramethylethylenediamine
TMSCI trimethylsilyl chloride

Example 1

Preparation of methyl 2-{6-methoxy-1H-Inden-3-yl) butanoate
0
0/

A=

An oven dried 5-L four-necked round-bottomed flask was fitted with a
thermometer, a condenser, an addition funnel, and a mechanical stirer. Under Ar
protection, a suspension of §-methoxy-1-indanone (80.0 g, 494 mmol), Zn powder
(Lancaster, 56.2 g, 865 mmol) in 2 L anhydrous THF was stirred at 60°C (internal
temperature), while a solution of methyi bromobutyrate (134.1 g, 741 mmol) in 400 mL
anhydrous THF was added slowly through an addition funnel. After completion of the
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sensitivity and bl ood gl ucose | evels, which are involved in, for exanple,
abnormal pancreatic beta cell function, insulin secreting tum)rs gnd/or

aut oi mune hypogl ycemia due to autoantibodles to insulin, thﬁﬁ@ur bodies to
the insulin receptor, or autoantibodies that are stinulatory to pancreatic
bet a celw@jsoimmer ophage differentiation which | eads tpernjsts@r mati on of

at heroscl erotic plaques, inflammtory response, carcinogenesis,

hyper pésﬁﬁioﬁdh@iéhﬁl&ﬁ%ﬁu&% sﬁ%&fﬁ%mmten?ﬂldﬁ%ﬁhﬁeﬁbifﬁdﬁﬁm&“ on, reduction
in the pancreatl c (3-ce mass, insulin secretion, tissue sensitivity to

i nsul i factiop Hé%@l“%ﬁ’d’yc'@-lq ana!ﬁlﬁ@iﬂlﬂﬂ%f%@ N aguegps HE! wArkEse, chroni ¢

anovul Afdreie mé&i&%@fnﬁﬂlﬁ@d ﬂ@as@édlﬂﬁﬁhﬁi@%terlbéﬁ%%%@ﬂy sig er oi dogenesi s,
r edox gOtenHﬂnga&j oxidativ ess in cells, nitric de synthase (NOS)

produc Y sqlshom WW‘*@W&@%‘F?PF%@% Gat # ase, plasma

tri ?I ?/mecumthmﬁnaga@lmm Lcalo;?@tsﬁﬂroajanlcmtef Was ﬁmma ith Wat&rteh Parti fﬁl arly
usefu s_of Fornu 0 e pr.esen ose W

ef fi calf ﬁgﬁggoeﬁenaawﬁﬁ | gelytion, Wrﬁ%‘@‘i h'h '83%%1 triglyceride

! fevg ! smag cbgeul % yallow 6iF Was bbiBlne &k Siéent imobal et Gryin'ﬁhmﬂ@grlﬁﬁﬁlm t hﬁ conpounds
of For S, Lnvent.i r t e,V a as therapeutic
agent s{ﬂJu@B&'?@ 9‘@&/5 ﬁ#bjm&ﬁ)'%f)%%f‘ﬁ# g'% h%@t?'@ng' EI% es a nethod of
treat i 8go(neH)y 358(85H)CRR8EIIH)MRIS(HETH) 1.86(m, ABPUBBH,BH). patient (including
manmmal s) whi ch conprises admi nistering to said patient a conposition
containing an anount of the compound of Fornmula | that is effective in
treating the target condition. Bxanplegacat ed above, a conpound of Formula I
may be adm ni stg or nore additional
hypogl yceni ¢ agemts &2Mni ni stration of a

si ngl e pharmaceuti cal dosage formul at® on which contains a conpound of
Formula | and one or nore additigmal ﬁ)lp-l glycem c agent, as well as 62 '7
2 7 JAN 2996 WD 03/011842 PCTV\8021261 adm ni stration of the compound of
Formula | and each additi onal Yegl™cem c agents in its own separate
pharmaceuti cal dosage formul.at g exanpl e, a conpound of Fornula I and
hypogl ycem ¢ agent may be adn¥niStered to the patient together in a single

or al dosagf%%%ﬁiﬁﬁ&iéf'ﬂ%‘es?éﬂb%pﬁ%d%%mp@1 @&o@@@yw V@ﬁ 18ARh agent may be
adm nistered in parate ora or mul ati ons ere separate dosage

f or nul %@wsa"fiﬁe‘iﬁ% WWEKQH%ﬂ)BﬂHg&fm’F@?W'BLWﬂtﬁhd fThegactioft  nore addi ti onal
hypog| ¥&@FE wasalifed 5 6URY (foetehpbiaiie fe? Re@duR! TES SREWddaH 0% contidisimme

A solution of KOH (3.0 g, 53.6 mmol) in 100 mL water was then slowly added fo the pot.
Adter 1 hour, the reactlon was completed. After cooling to rcom temperature, the solvents

were removed at a reduced pressure. The residue was dissolved in 500 mL water, and
then washed with EtOAc. The aqueous layer was cooled in an ice-water bath, and then
acidified with conc. HCI to pH<3.0. The product was extracted into 300 mL CH,Cl,
washed with water (2 x 100 mL), then dried over Na,SQO;. After Na,SO, was filtered off,
the CH;Cl; solution was stirred with 3.0 g of charcoal for 2 hours. The charcoal was
removed by filtration through a pad of Celite®. The title product (12.5 g, 95%) was
obtained as a light brown solid after solvent removal and vacuum drying. 'H NMR
(DMS0-ds) 512.20(b, 1H), 7.30(d, 1H), 7.06(d, 1H), 6.82(dd, 1H), 6.22(s, 1H), 3.75(s,
3H), 3.45(t, 1H), 3.30(s, 2H), 1.90(m, 1H), 1.78(m, 1H), 0.80(t, 3H).
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time (e.g., concurrently) or at separately staggered tines (e.g

sequentially). For exanple, the conpound of Fornula I may be adm ni stered in
conbination with one or nore of the followng additi onal ?ﬁcem C
agents: insulin; biguanidines such as netfbrnin or buf orm n; “sul f onyl ur eas
such as acet ohexam de, chl oropropam de, tolazam de, tol butam de, gl yburtde,
gl i pi zi ce) o3glisat azi de; or any other insulin secretageguasezaald as, for
exanpl e, repaglinide and nateglinide; a-glycosidase inhibitors such as

acar bose, voglibose, or mglit gmgé263 adr enor ecept or agoni sts such as

CL- 316, 243. The, conpg¢ e ut.ilized, in free base
formor in cormposTtron : : gSeart °°'|agnost|cs or as

anal ytical reference standards and bhe Ilke which are well known in the
art. Therefore, the present invention|includes conpositions which are
conprised of an inert carrier and ay efdHcti ve anount of a conpound of
Formula I, or a salt, or ester terof. An inert carrier is any materi al
which does not interact with [@ bound to be carried and which | ends
support, means of conveyanoe? QPR raceable nmaterial, and the |like to the
conpound to be carried. An fective anount of the corrpound is that anount
whi ch pr odJdissubstratesvastprepareghusing shessame pddederns es desctibast fprar t i cul ar procedure
bei ng BghfoRkTathy. Ja1stEAS R 5-ARRRSYI1-ihdkRoRS SR DRGhdgNidHaRY | des a met hod

for treatlnga i'séase ~state In a.patlent, I sease is
assocﬂﬁeldbﬁ&%t’lﬂwlﬁfﬁf&%)ﬁ)’g%&lu}&&ﬂH)ﬁ!’ﬂi’éﬂ JI=g&;4H), 65 (dhs/A 9.4, gl ucose, free

fatty.gl f{@) t 1% efl in the blood, conprising
adm ni st ‘eri'ng ’1ﬂje:a(ggﬁeﬁ)oéls? ﬁﬁe'rzyg’e etly(ga'{l g%q-Pf ective anount of a
compound of Formula 1. In a further enbodi nent, the present invention

provi des a net hod for treati ng gmglerase state in a patient, wherein the

di sease is associated with a p XSI oI ogi cal detr| mental |evel of insulin.

gl ucose, free Areparation of (&S)26 225 YA IRY@ROICACIQ he bl ood, conpri sing
adm nistering to the patlent a therap@utlcally effectlve anount of a
conmpound of Fornmula I and al so ad §tering a therapeutically effective
anount of an additional hypoglycCe H&)éj'ent such as, for exanple, insulin, a
bi guankl i ne conpound, and the Si nce suffonylureas and other insulin
secr et agogues are known to be of stimulating insulin release, but
are not capable of acting ono in resistance, and 63 '7" E | r,ilf, 27

JAN 2066 WQ 03/ RAdSdthels rggén%tjé:%énze?’a%?d‘lprepared in Example 2a (300 g, 1.28 mol)
in 4.5 L. CHiCN, was added quinine (324 g, 1.0 mol) at rt. The mixture was stirred for 1
hour, and became a solution. A small amount of insoluble particles was removed by
filtration through a microfiber filter under vacuum. The filtrate was then mechanically
stirred under Ar over night. Afier 24 hours, a small sample of solid was taken and
analyzed, showing 76.2% ee. The agitation was stopped after two more days. The
suspension was filtered. The filter cake was washed with CH;CN (3 x 200 mL), and then
dried under vacuum at 40°C for 3 hours. This solid was stirred with 4.5 L CH,CN at 70°C
until all solids went into solution. The solution was allowed to cool down to rt slowly. The

resulting suspension was stirred at rt for 24 hours. The suspension was filtered. The
filter cake was washed with CH3CN (3 x 250 mL), and then dried under vacuum at 40°C
for 24 hours. This quinine salt was coilected as a white solid (254.6 g, 35.4% yield,
96.8% ee).

The quinine salt {544.3 g, 0.98 mol) was dissoived in 4.0 L CH.Cl,to obtain a clear
solution, It was stired vigorously with 4.0 L of 2N HC! solution in a 22-L. round-bottomed
fiask with a botiom valve. After 30 minutes, the mixture was allowed to settle. The
bottom layer was separated and top aqueous layer was extracted with 1 L. CH,Cl,. The

combined CH.Cl, layers were washed with water (3 x 2.0 L) until pH 5.0-6.0, and then
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conpounds of Formula | are able to act on insulin resistance, it Is

envi saged that a conbination of these nedicanents may be uskd 2066 r enedy
for conditions associated wth both deficiency in insulin secretion and
insulin resistance. Therefore, the invention also provides a nethod of
treati ngvolaspeigkd di abetes nellitus in a patient conpiecsius@sadm nistering a
conpound of Fornula | and one or nore additional hypoglycem c agents such
as, foaﬁegmamd ]ﬁs%ggm;mduw(eg@& g,téglgyeejswée@%sentaﬂé@%mﬁsmmf ! ?golni sts, )
a- gl ycosi.dase | nhibitors,. and insuli S0, .conpounds ornmula | nmay be
hsed i 5P ?FﬁPHa'Eti’?iH%iWVﬁR}ﬁ"tﬁY'ﬁg-rgh'ﬂ@‘M?é"?c%ﬁ‘mpt%‘g? fetatins), bile acid
bi ndi n@cemiginaterial ddstdbeddn Example 2keri vatives to inprove the lipid profile of
subjects with. dyslipidem a.and insuljin _resistance. Conmpounds of Formula |
may al so befrﬁ?é@é“tioﬁe'@ﬁf’?i’%g‘iq%'ﬂ S\'ﬂ"’éﬁ*""ﬁ'@i%’h%"‘*f‘ﬁ‘%&s 15PBGLI at e hypertensi on

( ei g. , Altenttively, :ﬂﬁelszoﬁieraingmﬁ@:jhﬁibsﬂlgeawt_ﬂ@ﬁUémfg besig mnibﬁﬁﬁ)o{]de_f to- Ib_( ockers,
cal ci um channe ackers) a 0 i ght, of subjects with insulin

resi st mwn:quwgnére&%&q&cgmﬁ%séaﬁqﬂgm%twq{g speci fic exanples are
presented to illustrate the invention described herein, but should not be
construed as limting the scope of the invention in any way. SPECIFIC

EXAMPLES HPLC- el ectrospray nass spectra (HPLC ES-MS) were obtained using a
Hew ett- Packard 1100 HPLC equiExpmgled th a quaternary punp, a variable

‘C’a"e! engﬁ&ggﬁhs%ﬁzgl-i#?éﬁ-gnﬁh%% -&hﬂdmminﬁén-glﬁjﬁﬂa%@mﬁ”d a Finni gan
CQion . Gradi ent

elution from90% A to 95% B over 4 mdutes was used on the HPLC. Buffer A
was 98% water, 2% Acetonitriie, and, O o TFA, and Buffer B was 98%
Acetonitrile, 2% water, and 0.018%,1 pectra were scanned from 140- 1200
emu-using a variable ion tinme acCepding to the nunber of ions in the source.
Proton ('H nuclear magnetic re e (NVR) spectra were neasured with a
General Electric ON Orega 3009(300 MHz) spectroneter with either Me4S1(8

0.00) or residiabf thé picaikl bBiEinSPn\ExBinple Gds3g, 257 matdl), OIREIPFS,)3 - ﬁO; DVBO 6I
2149 100 A o s R b S o ol Aoy W i, o0
d3- MeGiL) wasdhakiin inla 20\wEdstiredtiia Junder 60 picHdar 16. holisl Thb seemtsvadreons wer e
B Lt e A ekl B e u marE R s (BT o 1505 it n
addi t i sohutioh afd 1.8tCHCl.u Pheommedusdayee ivals exivhcted with CH.Cl; (2 x 250 mL).

The combined CH,Cl, layers were washed with 1 L of 1N HCi solution and stirred with 1 L

of 1N NaOH solution. The organic layer was exiracted with 1N NaOH solution (2 x 0.5 L).

The combined aqueous layer was washed with CH,Cl; (2 x 250 mL), and acidified (pH

2.0-3.0) by a slow addition of conc. HCI solution at below 15°C. The acidic mixture was

extracted with CHxCl» (2 x 1.5 L), and washed with water (2 x 0.5 L) until pH 5.0-6.0.

After washing with brine and drying over anhydrous Na;SQ,, solvent was evaporated

under a reduced pressure. The product (101.0 g, 95% vield, 96.8% ee) was obtained as

a light yeliow oit. "H NMR (DMSO-dj) §12.20(s, 1H), 7.04(d, 1H), 6.78(d, 1H), 6.66(dd,

1H), 3.70(s, 3H), 3.28(m, 1H), 2.72(m, 2H), 2.32(m, 1H), 2.06(m, 1H), 1.80(m, 1H),

1.50(m, 1H), 1.36(m, 1H}, 0.82(t, 3H).
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27 JAN 209 WO 03/011842 PCT/ US02123614 ABBREVI ATI ONS AND ACRONYMS When t he
foll ow ng abbreviati ons are used herein, they have the foll ow ng neaning:
Ac20 acetic anhydride ADDP 1, 1'-(azodi carbonyl)di pi peri di ne} 7 dhi&nhydr ous
BOC t ent - but oxycar bonyl n-BuOH n-butanol t-BuCH tent-butanol t-BulK

pot assi W d3@nisgbut oxi de CDI carbonyl dil m dazole Cegdisorsdianol -d4 Celiteo
di atomaceous earth filter agent, eCelite Corp. CH2A 2 nethyl ene chloride

Cl - M5 chem cal ionization nmass gxh@ple’sasCOpy conc concentrated DCC

di cycl ohexyl car hodi j m de _ DCM : h de_di astereoneri c excess

DEAD di et Wy =EetsSe-CatisasdPrit : RGO o ORI LSS pr opy|  ani ne

Dl BAL- H di i sobutyl al um num hydr oxi de QDVAP 4( N, N-di net hyl am no) pyi dl ne DME
di mret hoxyet hane DMF NN-di et hy1f orrngni de DMSO di net hyl sul f oxi de EDC

1- (3-di net hyl am nopr opyl ) - 3- et hyl €3 db m de hydrochl ori de ee enantioneric
excess ELSD evaporative |light scath ng detector ES-MS el ectrospray nass
spectroscopy EtQAc ethyl aceta dl et hanol (100%

A suspension of racemic indene acid {(Example 2, 980 mg, 4.2 mmol),
CIRh(PPhg)s (139 mg, 0.15 mmol), NaHCO; (378 mg, 4.5 mmol) in EtOH (20 mL), and
Hx0 {10 mL) was shaken in a 500 mk pressure bottle under 60 psi H for 30 hours.
Additional CIRh{PPh3); (300 mg, 0.33 mmol) was added to the reaction mixture and
hydrogenation was continued for 3 more days. After this time, EtOH was removed at a
reduced pressure and the residue was diluted with 200 mL water. The black solid was
removed by filtration and the filtrate was washed with EtOAc (2 x 200 mL). The agueous
solution was then acidified with conc. HCI, and extracted with CH,Cl, (2 x 100 mL). The
combined CH-Cl, layer was washed with brine and dried over Na,SQ,. Removal of the
solvent in vacuum afforded the indane acid as light yellow oil {600 mg, 60%). The
product mixture resulted a diastereomeric mixture (87:13) in favor of the syn isomers as
determined by NMR analysis, using the ratio of integration of NMR peaks § 7.11(d, 1H)
for the anti, and & 7.03(d, 1H} for the syn isomers.

Resolution of the preduct into opiical isomers may be accomplished as follows:
to a mechanically stirred selution of the syn indane acetic acid [(2R, 1R) and (28, 1S},
14.69 g, 62.7 mmol] in acetonitrile (290 mL} at rt, was added (F)}-(+)-c-
methylbenzylamine (8.49 mi, 65.9 mmol} in one portion. The resulting mixture was
stirred overnight. Little solid formation was observed. The reaction mixture was
concentrated to dryness and the residue was redissolved in acetonitrile (200 mL) with
heating. Magnetic stirring was begun to initiate precipitation. The mixture was stired
ovemight. The solids were collected by filtration, and washed three times with a small
amount of cold acetonitrile. The solids were then dried under vacuum for 1.5 hours (8.1
g, 86% ee). The slightly wet solids were recrystallized in acetonitrile (120 mL) fo give
6.03 g of the (28)-2-[(1S)-5-methoxy-2,3-dihydro-1H-inden-1-ylJbutancic acid, (R}-o-
methylbenzylamine salt (94.4% ee). A second crop was collected from various filtrates
(0.89 g, 97.6% ee). The overall yield of resolution was 31% (62% based on the maximum
content of (25,15) acid in the racemate). The material was identical to that obtained in
Example 4.
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Et SH et hanet hi ol E120 diethyl ether Et3N triethylamne GC M gas
chr omat ogr aphy- mass spectroscopy 65 *7 2 7 JAN 200E WO 0310}]78&[?}](
LAH LCGMS LDA mz MCN NW Ph3P Pd(dppf)d z Pd(PPh3) c)2
P(OCI3 R RT rt TEA THE TFA TLC TMAD TMSCI PCTI US02123614 high

per f or myE@ohisgui d chr omat ography i sopropyl am ne |i pfrsgakdiyn num hydri de

Optical purity for this Example and that of Example 4 may also be analyzed by
chiral HPLC; Column: Chiracel AD, 4.6 (I.D.} x 250 mm; Mobile Phase, A: 0.1% TFA
(trifluoroacetic acid) in hexanes, B: 0.1% TFA in IPA (isopropyl alcohol); Method, Isocratic
95%A {5%B), 20 min.; Flow Rate, 1.5 mL/min.; Detector (UV), 284 nm. Retention times
for the four possible diastereomers are 5.163 min. (25, 1R), 6.255 min. (2R, 18), 10.262
min. (2R, 1R) and 14.399 min. (2S,18S). The first locator (2S or 2R) denotes the absolute
configuration of the carbon adjacent to the carboxyt group (the 2-positon); the second
locator {15 or 1R} denotes the absolute configuration of the indane ring carbon (its 1-
position).

The stereochemical assignment for each peak was determined by chiral HPLC
analysis of a non-equal (syn/anti) racemic diastereomeric mixture of compound 5, which
provided four baseline-resolved peaks. Peaks 3 and 4, and peaks 1 and 2 represented
enantiomer pairs, based on UV integration. The absclute configuration of the compound
of peak 4 was determined to be 25, 1S by X-ray structural analysis. Peak 3, the
corresponding enantiomer, was then assigned a 2R, 1R configuration with cerfainty. Peak
1 was assigned to the (25, TR)-diastereomer (retention time: 5.363 min., ca. 0.87% area)
by comparison to the minor product obtained from the reduction of the chiral acid
(Example 3) as described in Example 4. The remaining peak 2, could then be assigned
with certainty fo the compound with 2R, 78 configuration.

Example 5b
Preparation of syn-2-[5-methoxy-2,3-dihydre-1H-inden-1-ylipropanoic acid

Q

HH|-I

™o
The compound was prepared in 71% yield and >99% de using the same

procedure as described for Example 4 starting with (racemic) Example 2b: 'H NMR
(DMSO-d¢) 5 12.18 (s, 1H), 7.03 (d, J =8, 1H), 6.75(d, /=2, 1H), 6.67 (dd, J; =8, /=2,
1H), 3.68 (s, 3H), 3.37 (m, 1H), 2.72 (m, 3H), 2.03 (m, 1H), 1.75 {m, 1H), 0.88(d, J=7,
3H); ™°C NMR (CD,Clp) 5 12.626, 28.228, 31.950, 43.300, 46.445, 55,607, 110.054,
112.510, 124.552, 136.702, 146.411, 159.464, 182.330.
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| i qui d chromat ogr aphy- mass spectroscopy |ithiumdiisopropyfam de

mass-to-charge ratio acetonitrile 4-nmethyl norpholine triphenyl phosphine

[1,1" - bi s(di phenyl phosphi no) f eracepe] di chl oropal | adi un(f I) 7 3006

tetraki s(triphenyl phosphi ne) pal | adi um(0) pal | adi um acet at e ghwplguor ous

oxychicride retention factor (TLC) retention time (HPLC) roomtenperature

triethywaesmms42 t et rahydrofuran trifluoroacetic aci ecriusiebayer

chromatography N, N, N ,N -tetranmethyl ethylertediam ne trinethylsilyl

chloride Exanple | Preaaratlon of nethyl 2-(6-tnethoxv-1HI|nden-3-vl)

but anoate O An oven dried 5- Exhmple@iecked round-bottoned flask was fitted
] . ‘ echani cal

: et hoRy=t=rrdanone (80.0 g,
865 mml) in 2 L anhydrous THE was

494 mml) Zn powder (Lancaster,
stirred at 60C (internal tenperaturel, while a solution of nethyl
bronobutyrate (134.1 g, 741 mol ) H ]4&) m. anhydrous THE was added sl owy
t hrough an addition funnel. AftefRsweOmwpletion of the 66 2 7 1AN 200, WO
03/011842 PCT/ US02123614 additi P reaction mxture was stirred at 60C
(internal tenperature) for 1 The . reaction was followed by TLC

anal ysi s ofy alchahdr 54 bardin EXaRBE AQ950.4 0.949hdi5, NBHCO, (237.0
g, 2.82 mol), CH,l (200 g, 1.41 mol) in 2.0 L DMF was stirred under Ar at st for 18 hours.
NMR analysis showed 85% reaction. Adding CHal (100 g), and stirring for additional 24
hours at rt caused completion of the reaction. The reaction mixture was poured into 4.0 L
water, and extracted with EtOAc (2 x 2 L). The organic layer was sequentially washed
with water (2 x 1 L}, 1 L of 1N NaOH solution, water (2 x 1 L), and 500 mL brine, and
dried over Na;80,. The product (233 g, 99%) was obtained as a light yellow oil after
solvent removal and vacuum drying. 'H NMR (DMSO-d) 5 6.80(d, 1H), 6.78(d, 1H),
6.66(dd, 1), 3.70(s, 3H), 3.60(s, 3H), 3.20(m, 1H), 2.80(m, 2H), 2.40(m, 1H), 2.08(m,
1H), 1.80{m, 1H), 1.58(m, 1H), 1.40{m, 1H), 0.80(t, 3H).

Example 7
Preparation of methyl {28)-2-[{1S)-5-hydroxy-2,3-dihydro-1H-inden-1-viJbutancate

To a cold solution (ice water bath) of the compound prepared in Example 6 (233

. g, 0.94 mol) in 2.5 L CH,Cl,, was added AlCl; (630 g, 4.7 mol) slowly under Ar. The pot
temperature was kept below 20°C, and the color of the reaction turned purple. EtSH (345
mL, 4.7 molf) was added slowly via an addition funne! to the reaction mixture, and the
inside temperature was kept below 15°C. After 2 hours of sfirring at below 20°C, the
reaction went to completion by NMR analysis. The pot mixture was slowly poured into
2.5 L ice water with a strong agitation. The organic layer was separated, and the
aqueous layer was extracted with 1L CHClo. The combined CH;Cl; layers were washed
with water {4 x 1 L) until pH 6.0-7.0, and then dried over Na,S0,. The product (216 g,
98%) was obtained as a white solid after solvent removal and vacuum drying. 'H NMR

?2 .
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After the reaction was conpleted, it was cooled In an ice-water bath
followed by slow addition of 3 L of IN M solution. The Pgtjépq{mperature
was kept bel ow 20C. The mixture was then extracted with 1 QAc. The
organi c | ayer was washed with water until pH 6.0-7.0, then saturated NaCl
sol uti oo @ndiselr i ed over Na2504 The product (127 g, »89ikernasi¥el | ow oil, was
obt ai ned after solvent renoval and drying under vacuum 'H NMR (DIVISO d8) 6

H
7.28( 3 60(m
i gtngdgpds)is(?&édmggg 8(d6t %éhé%gm)el dzilﬁlgs 6(&.‘)%"}@58@% _
Exarrpl?em!‘a, ﬁi)e%aé@(m'“dh @B("BJ E-ﬁ?@f%dﬂzﬂ Hmdeh- B% PHdUt anoi ¢ aci d 0 To a
solution of the ester prepared in Exanple 1(14.0 g, 58.9 mmol) in 140 nL
McOH, was added a solution of KOH (6.4 g, 113.8 mmol) in 5 nL water. The
reaction mxture was stirred M&_(pot tenperature) for 2 hours. TLC

showed 70% Pﬁwﬁﬁ%h%metﬁl 3%%&&!@&@#&3}-&0%%&&{970') in 100 mL water
was then slowy adde 0 € po er our, € reaction was conpl et ed.

After cooling to roomtenperature solvents were renoved at a reduced
pressure. The residue was dissol yled [ n 500 nL water, and then washed with
Et OAc. The aqueous | ayer was Ol e I an ice-water bath, and then

acidified with conc. HO tao-Bbs o,product was extracted into 300 nmL
CH2C2, washed with water (2 x 100 rﬁ.) then dried over Na2SO4. After Na2SO4
was I|ttermwpemmhéL-@ﬂa@asqﬂﬁtmwwadmchlwe\&ﬂﬁﬂg336mgal)cmi charcoal for

The 1 ied (B CILERRLINRS adf ERPEAAOY, 43 bl %44%8“ Bofed B 00 70 At tor
soI verf slowadsiition oEMesSIGL€3A4ra. 899 imed). Th&mmwew@mmedew @zanQO(b 1H), 7-30(d,
3 20 (7st|ﬂ'gél_63ron1er%8 @ocﬁgo(l_éb%m (¥Hb90)6ana%(tﬁluoy]r|5% d%(Z |_§11 3%'?9500\%54?“ 1H),

2 7 JAN 2006
VO 03 Edideddropwiest| \nsanixioreavas aligwadde f a%wﬂbfsﬂmﬂg for 16
2(6- W&Iohgané!éabﬂ&ﬁmm&-ewa\nwmaa@w @H(ﬂz oﬁrm_ﬁarwba%hé@m mas prepar ed

5= ot PO T3 R0 McPriting prep Naa%&m%veow%a”l" Rl iRt G306 ' b VR
(Cb2a (310 & 97%%% vitite sdlid-wés obltaildd aftér ébRefidremdvat ard diinlunded védiutdd, J = 9, J

It was then dissolved in pyridine {1.25 L) and DMAP (5 g) was added. Acetic anhydride

(840 mL) was added slowly and then the reaction was heated at 90°C for 2 hours. The

cooled solution was poured into 7 L ice water and extracted with 6 L EtOAc. The organic

layer was washed with 2N HCI (3 x 1 L) and 1N NaOH (1 L), dried over MgS0Q, and

concentrated to afford the title compound as a white solid (301 g, 93%).

Example 9
Preparation of methyl [5-methyl-2-{4-methylphenyl)-1,3-oxazol-4-yl]acetate

273
Jogps

The intermediate prepared in Example 8 (280 g, 1.06 mol} was dissolved in acetic
anhydride (650 mL) followed by slow addition of conc. HxSO, (60 mL). The pot
temperature reached 80°C. The reaction was then held at 85°C for 1 hour, cooled, and
the acetic anhydride removed in vacuo. The residue was poured into ice water (2 L) and
extracted with EtOAc {4 L total), The organic layer was then stirred with 1 N NaOH (500
mL) for 1 hour, separated, then dried with MgSO, and concentrated to afford the title

ester as a clear oil (223 g, 87%), which slowly solidified o a white solid.
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=2, 1 H, 632 (m 1H, 3.82 (m 4H), 3.36 (m 2H), 1.56 (d, J =7, 3H).
Exanpl e 3 Preparation of (2S)-246-nethoxv-1Hinden-3-vgbutanoic acid 0 OH
To a solution of the racenmc indene acid prepared in Exanpl?d fa X@00 g, 1.29
not) in 4.5 L CH3CN, was added quinine (324 g, 1.0 not) at rt. The m xture
was sti wesoimiz | hour, and becanme a solution. A snppiyudsmyugiy of insoluble
particles was renoved by filtration through a mcrofber filter under
vacuum The filtrate was then nechanically stirred under Ar over night.
After 24 hours, a small sanple of solid was taken and analyzed, show ng

76. 2% ee. The agitation was st%@'ﬁéﬂter two nore days. The suspension was
filtered. TPrphratib®of THEhectigE2- Ipieh)-£513kAbdl-3-vilefao™) . and then

dri ed under vacuum at 40C for ours. IS sol1d was stirred with 4.5 L
CH3CN at 70C wuntil all solids wept/into solution. The solution was all owed
to cool down to it slowy. The resylting suspension was stirred at it for
24 hours. The suspensi on was ened.\ The fitter cake was washed with
CH3CN (3 x 250 nL), and then ed under®acuum at 40C for 24 hours. This
quinine salt was collected-as™~a white solid (254.6 g, 35.4%yield, 96.8%

eg% The qurrhaloa&oea&sﬁer (WBﬂém&rQExa P&mdé , VBSEmél) \ﬁé@dléﬁ%ﬁﬁﬂ ih THP Lf Cl;ﬁlChé to

(0] ain S Stirre V1 [ OUS W (0]

sol uti @?715 gs‘ﬁlﬂi&;*ﬁk}éﬁ'ﬁﬁtﬁ' mﬂéﬂas ?qdﬁgwwg?fh%sM? Eﬁir%ﬂ"'\‘ﬂe Af ter 30

m gui eempbdammeﬁwm@cmea@bh {m@d?rh;geté Wiﬂ?\lh @n hameﬁ%@ﬁn%n S@%‘hlrtm \_NanSEIoar at ed

an 0 eo rac W e (0] I ne

cH2Cl 2@%@5‘&%@5@@%‘8&"&& P‘“t'%e YB‘QT@ pjure was! hen 6. 0, and then

68 2 T7adidifiddDySHwiHadoing 8mz1mm&afrﬁiﬁﬂéﬁafﬁmeﬁdnmwes cdﬂai&&gixyfThe pr?)duct
230. 99% t t t

oo oiatien d e 81 P60 BN e DEEr R ister el en il ' e Tcemm oo

mat eri al described in Exanple 2a. Treatnent of the nother liquor In simlar

fashi on gave the (R) isomer. ively, the nother Iiquor may be
subj ect ed to aqueous baS| c con IQa}r’l n or der to effect racem zation and

A suspension of the hydroxyindane carboxylate prepared in Example 7 {208 g,
889 mmol), oxazole alcohol prepared in Example 10 (212 g, 977 mmol), ADDP (335 g,
1.33 mol), PhsP (348 g, 1.33 mol) in 6.0 L anhydrous THF was stired at rt under Ar. The
reaction was followed by 'H NMR. No further progress was observed after 2 days. After
solids were removed by filtration, THF was removed under reduced pressure. The
remaining mixture was stirred in 3 L of 50/50 mixture EtOAc/hexane for 10 minutes, and
more solids were formed and removed by filtration. The filtrate was concentrated and
subjected to the same procedure with 25/75 mixture of EtOAc/hexane. After solvents
were removed, the resulting oily mixture was purified on a silica gel (3.0 kg} column using
CH,Cl, {10.0 L) and 20% CH,CN/ CH,Cl (10.0 L) as soivent. Fractions containing
product were collected, and then concentrated. The crude mixture was dissolved in 4.0 L
CH,Cl, and the unreacted hydroxy compound was removed by washing with 1N NaOH
(3 x 1L). The CH,Cl, layer was dried over Na,S0O,. The product (358 g, 93%) was
abtained as a light yellow oil after solvent removal and vacuum drying. "H NMR (DMSO-
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O OH O A solution of the product obtained in Exanple 3 (105 g, 453 nm:l),

G Rh(PPhs)s (21.0 g, 5%eq.) and triethylamne (68.8 g, ﬁ“‘g in EtCH
(945 nL) and THE (105 m-) was shaken In a 2-L pressure bo e under 60 psi
H2 for 16 hours. The solvents were renoved at a reduced pressure. The
resul ti ngp éikoxisut € was stirred in 1.5 L of IN HC  solpgiivesqaad 1.5 L CHzZC 2.
The aqueous | ayer was extracted with CH2CI2 (2 x 250 nL). The conbi ned
CHZSI Zd%aY%&i mrnwbﬁrie\go(ahﬂr) évsza w d‘@(d&qum @r)ds a@(krred with 1L

OH_sol uti on, rgani c racted wi't N NaOH sol ution

(2 X 03'5’9 p5la, Wezé%ﬁﬁhé’e?%ﬂ?&ﬁm%q('ayﬂr‘) %éé(sv@‘s)h%%ﬁ(wf’ﬁﬂr?@ﬁﬁm 2 (2 x 250

, R80EH, IHE . Joph! 2H3, D80R, &) by a sl ow addition of cone. HC solution at
beI ow C. Tﬁ‘e agl dic mFEture was extracted with CH2C{2 (2 x 1.5 L), and
washed vvrth water (2 x 0.5 L) until pH 5.0-6.0. After washing with brine
and drying over anhydrous Na2SE4dampkligent was evaporated under a reduced

pressure. The od& (10 q" 0 95 el d 9.8%) was optained as a
li ght yel FESpaE; e @zolde 1) 6. 78(d,
1H), 6.66(dd, [letBo -d|B -ﬂd&B buitlhoic 2cid 2(m 2H) 2.32(m 1H),

2.06(m 1H), 180(m 1H), 1.50(m 11-1), 136(m 1H), 0.82(t, 3H). 69 7 7
JAN 2006 WD 03/011842 PCTI US02123614 Exanpl g sa Preparation of

sm 2454net hoxy- 2. 3. di hvdro- 1Hi nden- | - W'l amei ¢ acid O A suspension of
racem c i ndene acid (Exanple 980 ny, HeJ2 mml), Cl Rh(PPh3) 3 (139 nmg,
0.15 mmol ), NaHCGO3 (378 (20 nL), and H20 (10 nL) was
shaken in a 500 nL pres S I H2 for 30 hours. Additional
Cl Rh(PPh3)3 (300 ng, O, ) was added to the reaction m xture and

hydr ogenati on was continued for 3 nore days. After this tinme, EtOH was

r enoved at '@amﬁgueﬂi@ﬂé%ﬂé'férmbllihé Friewatenand ekl MeOdiwas wi th 200 ni -

t f { I t
s he s 2oRi ?‘é&**’%f‘epaimﬁwaéa%%é A S 2 T ed
wi t h DOmesolytipn tumied clowgy. aBhismi qwschqz@ﬂ@tﬁlfcmwpﬁgture)rfn@ conbi ned CH2CI 2

| ayer Haus, WW (5084 XYOABhBRnE) Hhalsik SRov ek, S92 &rtersiBR MR \sBRitidN oft N sol vent

I n vacuym afforded e indene acid as light yellow oil (600 ng, 60% . The
LiOH (30.1g, 1.25 mol in water (200 mL) was added t0 the reaction mixture. After 2
hours, TLC analysis showed ca. 85% reaction. Again, a solufion of LiOH (30.1 g, 1.25
mol) in water (200 mL) was added to the reaction mixture. After 2 hours, TLC analysis
showed very little starting ester left. After the reaction mixture was cooled to rt, THF and
MeOH were removed at a reduced pressure. The residue was diiuted with water until the
solids dissolved (a fotal of 60 L of water used). Conc. HCI solution was slowly added to
this aqueous solution until pH 2.0-3.0. The solid was collected by fittration, and dried
under house vacuum overnight. This solid was stired with 15 L EtQOAcand 2 L of 1N HCl
solution for 30 minutes. The EtOAc layer was separated and washed with 1N HC!
solution {2 x 1 L). The organic phase was then washed with water (4 x 2 L) until pH =

~ 5.0-6.0. Under Ar protection, the EtOAc solution was reduced to 2.5 L by normal

pressure distillation, then cooled to rt without disturbance. White solid precipitated out.
After further cooling in an ice water bath for 2 hows, the solid was filtrated and washed
with 500 mL cold EtOAc. After drying under high vacuum at 35°C to a constant weight,
the final product (266 g, 81%, 98% ee, ) was collected as a white crystal. 'H NMR
(CDCl;) 8 7.82(d, 2H), 7.20(d, 2H), 7.05(d, 1H), 6.75{d, 1H), 6.70(dd, 1H), 4.20(t, 2H),
3.42(q, 1H), 2.95(t, 2H), 2.80(m, 2H), 2.50(m, 1H), 2.35(s, 3H}), 2.32(s, 3H), 2.20(m, 1H),
1.90{m, 1H), 1.65(m, 1H), 1.45(m, 1H), 0.80(t, 3H). Chiral purity, 99% ee,
[a)p=+16.11(CHCl3), mp 149.5-150.5°C.
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product mxture resulted a diastereoneric mxture (87:13) in favor of the
syn Isoners as determ ned by NVR analysis, using the rati & zgﬁstegration
of NWR peaks 6 7.11(d, 1 H for the anti, and 5 7.03(d, 120]-!;])‘* t he syn

i soners. Resolution of the product into optical isoners may be acconpli shed
as foll awsosniisaz a mechanically stirred solution of theraxmdsidane acetic
acid [(2R, i1R) and (2S, 1IS), 14.69 g, 62.7 mol) in acetonitrile (290 nl)
at rt, was added (R {t}a- nethyl samples¥ ne (8.49 nml _, 65.9 nmol) in one
portlon The resul ting mxture was g |rred overm ght . ,thtle solid

f or mat | oFERREE LG : S Zitlnasd L Bd to dryness
and the residue was red| ssmuuﬁ.d.ldlauﬁﬁei&gaidrl I e (200 rrL) with heating.
Magnetic stirring was begun to initrate precipitation. The m xture was
stirred overnight The solids were collegted by filtration, and washed three
times with a small anount of cold aceton trile. The solids were then dried
under vacuum for 1.5 hours g, CO9f{e sl i ghtly wet solids were

recrystallized in acetonitr, \ (120 give 6.03 g of the
(2S)-2-[(1S)-5-nmet hox gen-1-yl ) butanoic acid, (R)-a-

met hyl benzyl am ne sal @Jﬁ‘% ee). A second crop was collected fromvarious
filtrates (0.89 g, 97.%6%ee The overall yield of resolution was 31% (62%
based on the maxi mum content of (2S,1 S) acid in the racemate). The
material was identical .to that obtained in Exanple 4. 70 .wf 2 7 JAN 2006
WO 03/011642 PCT/ US02/£3614 Optical purity for thPs Exanple and that of
Exanpl e 4 may al nadtgrBdlGhy chiral HPES, Kl um: Chiracel AD, 4.6
(I.D.)x 250 Phiie FA ( poaceti c acid) in hexanes,
B: 0.1% TFA Fﬁl’? PA (i sopr opyl) Bﬁelrég#boﬁ B socratic 95%A (5%B), 20
mn.; Flow Rate, 1.5 nmmin.; Detector (W), 284 nm Retention tinmes for the
four possible di astereorrers are 5.183 mn. (2S, 1R, 6.255 mn. (2R 1Y),
10.262 min. (2R IR and 14.399 nin. (XHQ The first locator (2S or 2R)
denotes the a il ion of the tadj acent to the carboxyl
group (the 2- %% Srtr%f";&?‘ﬁ%"@éé%énd | oc 1R) denotes the absol ute
configuration of the indane ring carb 1- position). The

st er eocheni caPadsHgfnt for each Pak was determined by chiral HPLC

anal ysis of a non-equal (syn/anti) racem c di eoneric m xture of
conpound 5, which provided four baseline-resolve 8aks. Peaks 3 and 4, and
peaks 1 and 2 represented

0
Step 5) Mitsunchu \‘i/\o
. N
COOH
Step 6) Etl / +BUOK o‘i/\
Step 7) LICYDMSO, H,0 @N 0

Step 8) KOH

Step 1. To a solution of 5-methoxy-indanone (10 g) dissolved in toluene (150 mL)
was added AlICl; (15 g). The mixture was refluxed for 4 hours until a precipitate
appeared. The resulting mixture was cooled and poured into ice water (150 mL). The
precipitate was filtered and washed with water, then air-dried to give the desired product
{8.5 g, 20%).

Step 2. Benzyl bromide {17 g), 5-hydroxykindanone (15 g), K2CO; (20 g), and
200 mL acetone were mixed in a round-bottom flask (500 mL). The mixture was refluxed
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enantiomer pairs, based on WV integration. The absolute configuration of the
conpound of peak 4 was determi ned to be 2S, 1S by X-ray structural analysis.
Peak 3, the corresponding enantioner, was then assigned 32R M?E
configuration with certainty. Peak 1 was assigned to thel7 JANK

(2S, 1R)-di astereoner (retention tine: 5.363 mn., ca. 0.97%area) by
conpar i sanosteoissthe m nor product obtained fromthe resaTiseneieth t he chiral
acid (Exanple 3) as described in Exanple 4. The renmi ning peak 2, could

t hen bfer flecurg ke K,00;Was tksrédof) tiyd the filtdate vezravaponatedV THe r@&iitingS conf i gur ati on.
Exanpl

svraz- '?%“g'?&?’re‘%vs@f%gﬁ?'ﬂ\?&%" ﬁ- 18&Pr?dL\9ﬁ(F%’ra})pan0| c acid The conpound was

prepar ed i r5téfl 3o A sellfibn ahSibor@9Rxyindasoned.1sh g, s28ramol antdicthyle as descri bed for

Exa”p'fﬁa'a@% 844535 i FF Doy BT o i o AT ). ¢ 1512 B

(30 68., (M,in GHYGL,) Basaddedropwidp, Pgridit® (@mL) $&8 added@BaliymThd H), 1.75 (m 1

e 445'%3%@“%68%‘“ vfﬁsggﬁove@%(@gﬁﬂ@gﬂ%@é,é@g.&l_)%égﬁﬁsllggo%js 300,

182. 3aotomﬁmzmmmwwmaemmabznﬂmnmmmmmml e 6

Pr epar

(251-2 %Pl%?pcgﬁt Eﬁ%(’rj\?sagueswaélseeﬂa RI—& Ggeelch{om?to% 5{)!‘3 gweaﬂodng A suspensi on

of adoprmll@b@p&i |n Exarrple 4 (220.0 g, 0.94 nol), NaHCO. 3 (237 0 g, 2.82

not ) , CHBI i oqg%baépya)gag_d,gggﬁemgdﬂgégm r at it for 18
ana SIS sh 100 g

hour s. % reaction and stirring

for ac@P@ Mghwas added pya plympin M@%am@a@%&@mmm 3tPﬁE shakgEfor on. The
r eact i @Rou, Wﬁlmaﬂ@%rﬂénﬂdﬁéﬁ 1% r'adu%’ﬁrﬁ@ébtalﬁé'&iﬂeﬁ%ﬂac'[ ed with EtOAc (2 X

i (ND N-zli-?; gé@ggﬁlﬁﬁ Qniﬂésﬁi‘{zadi’é werRriggolved F%m(%%ﬁé ag gr i(eé I(;z/er Lhof
Na2 SO4ecTami guﬁeaimhu (naﬁiésgA W&mu@%mﬂsob RA§) a%dl;ihsm gtaelnkng oi | after
oI vent re é’ and vacuum drvyi ng 1H Nng:j.é;P:'Z\/SOde dS oo IH), 6.78(d, I
cgl g e, g sulipaniregie s r 25outy, Apd Wefed. so(m 244
40( Miltratévas SvaPSitatdd and the resulting residue was separated by silica gel
chromatography to give product (320 mg, 45%}).
Step 6. The intermediate prepared in step 5 (160 mg) was dissolved in THF (5
mb), and iodoethane (0.5 mL) and #-BuOK (50 mg) were added to the solution and stirred
ovemight. After filtration, the product was separated by using TLC, providing 100 mg
(65%). .
Step 7. The intermediate prepared in step 6 (30 mg) was dissolved in DMSO (1
mL}). LiCl {180 mg) was added into the flask. The mixture was refluxed for 5 hours.
From the resulting mixture, the product was separated by TLC, giving 13 mg (52%).
Step 8. The intermediate prepared in step 7 was subjected io hydrolysis in
aqueous KOH as described for Example 2 to obtain the product: LC-MS, RT 3.57 min.,
M+1 406; 'H NMR (CD,Cl,): § 0.93 (t, 3H), 1.40-1.70 (m, 2H), 1.80-2.20 (m, 2H), 2.30 (s,
3H), 2.40 (m, 1H), 2.60-2.80 (m, 2H), 2.90 {t, 2H), 3.20-3.40 (m, 1H), 4.10 (t, 2H), 6.60
{dd, 1H), 6.70 {d, 1H), 7.00 {d, 1H), 7.30 {m, 3H), 7.80 (m, 2H).

By using the procedures from Examples 1-13 fogether in some cases with the
chiral HPLC separation method described in the general section, and by using the
appropriate starting materials, the following were prepared and characterized in a similar
manner:

-
£




1H, 1.80(m 1H), 1.58(m I1H),1.40(m 1H), 0.80(t, 3H). Exanple 7
Preparation of methyl (2S1-2-M 77 JAN 2006

S) - 5- hydr oxv- 2. 3-di hvdro-1 Hi nden-1-rl | butanoate O HO To a cold sol ution
(ice water bath) of the compound prepared in Exanmple 6 (233 g, 0.94 nol) in
2.5 L CHe®bxmonsaas added AICA 3 (630 g, 4.7 nol) sl ow ycunseszséys. The pot
tenperature was kept bel ow 20C, and the color of the reaction turned purple.
EtSH (345 nl, 4.7 nmoi) was adgﬁi“ e y via an addition funnel to the
reactian 1t Y ; he|l ow 15C. After 2
hour s RERE g o¥ Ay EoHprett on by NWR
anal ysis. The pot mxture vvaq;l?gmxﬁggc@ured |nto 2. 5 L foe water with a
strong agitation. The organic |ayer was separated, and the aqueous |ayer
was extracted with 1L CH2Cl 2. The conbi ned CH2d 2| ayers were washed wth
water (4 x | L) until pH 6.0-7.0, and ther d(ééq_g over Na2SO4. The product
(216 g, 98% was obtained ; q sol vent renoval and vacuum

drying. "H NWR 2 7 JAN 2006 { 2 | US02123614 (DMSO-d6) 8
9.10(s,1H), 6.78(d, 1 "B hN & 50(dd, 1H), 3.60(s, 3H), 3.20(q,
1H, 2.70(m 2H), 2.4 1H), 2.08(m 1H), 1.80(m 1H), 1.50(m 2H),

0.80(t, 3H). Exanvole reparation of nethyl
34( 4- met hy ILpang, QT 3. 200 M+ 428 C'BINTIR NOBJOR): @ 0098 (1, BHY,a.Mm-15z20s@Eensi on of

L A el LA o s 1

f ol | over), :go-3.40 fth otM)p4l ¢l i 201), 6060 (M8, 38),@.70(@2H)N7.0R (D H)PRY (mThe ni xture was

war med stirred for one hour, cooled again (< 10C), and p-tol uoyl
chl ori%’b%%@"%ﬁgl,% nol) was added dropwi se. The m xture was allowed to

warmto anbient slowy wth stirring for 16 hours. The reaction m xture was

then diluted wth CH2Cl 2 (500 (ilswashed with IN HC (500 nL), brine

(500 m_) and drled over NaZS esultant ani de product (310 g, 91%, a
2 ] L ' -ingentlder vacuum |t

was then di ssol ved | n pyr| d| §92éf;“§5al’p" and DIVAP(S g) was added. Acetic

anhydride (840 nL) was adde d then the reaction was heated at 90C

for 2 hours. The

The enantiomer was isolated by chiral HPLC. LC-MS, RT 3.57 min., M+1 406; 'H
NMR (CD;Cl,): 5 0.93 (t, 3H), 1.48 {ddg, 1H), 1.68 (ddq, TH), 1.93 (dddd, 1H), 2.18
(dddd, 1H), 2.34 (s, 3H), 2.50 (ddd, 1H), 2.77 (ddd, 1H), 2.87 (ddd, 1H), 2.96 (t, 2H), 3.42
(ddd, 1H), 4.19 {t, 2H), 6.68 (dd, 1H) 6.77 (d, 1H). 7.08 {d, 1H), 7.42 (m, 2H), 7.44 {m,
1H), 7.97 (dd, 2H). *C NMR: § 10.4, 12.4, 22.4, 26.6, 29.5, 31.8, 46.5, 51.8, 67.2, 110.9,
113.0, 124.7, 126.2, 128.1, 129.1, 130.2, 133.2, 137.1, 145.6, 146.3, 158.7, 159.7, 180.4.
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cool ed solution was poured into 7 L ice water and extracted with 6 L Et OAc.
The organic |ayer was washed with 2N HC (3 x 1 L) and Il\lzd?a]wm& dried
over MgSO4 and concentrated to afford the title conpound te solid
(301 g, 93% . Exanple 9 Preparation of nethyl

f 6- met hyyo adrnofdadret hyl phenyl | - 1. 3- oxazol - 4-vi | acet at e p@'irUsozBQ4 1 nt er nedi at e
prepared in Exanple 8 (280 g, 1.06 ml|) was dissolved in acetic anhydride
(650 m_) foll ovved by sl ow addi Ekﬂnﬂlafmconc H2804 (60 nm.). The pot

the t ﬁSCfo 1 hour,

: Pt k ef v fe was pour ed
into ice water (2 L) and extw Et OAc (4 L total). The organic

| ayer was then stirred with 1 N NaCH (500, nL) for 1 hour, separated, then
dried with MgJSO4 and concentrated to affo%d the title ester as a clear oil
(223 g, 87%, which slowy solidified to % &6@ e solid. 73 27 JAN 2006 WO
031011842 PCTI US02/ 23614 of

2- 15- net hyl - 2- (4- not hyl phe ¥-vl | et hanol OH The oxazol e ester
prepared in Exanple 9 1O was di ssolved in THE (2.7 L) and
solid LIBH4 (26.6 g, nol ) was added in 5-g portions while maintaining
t enper ature bel ow 45C. “Reacti on was conplete within an hour after addition.
Sol vent  weFhefenshiomer was iSsiated bypthirEHRIT] LCMS) RTBIS2ahin. el 406'Hwat er (3 L).

or eci pRME Cort 638 oL iR b0 PPt teded aHE 26%en i ea”over p2os

Ergt ﬁi Y&ldﬁdﬂﬂl—%{@ﬁﬂ(ﬁ.@k@g@@iﬂ@d esm,er73((add41g) 2?3%«!, lﬁai}\;;llnmh @, mfl)ég.g?gfar ZEi on of

v1) e%lhg@é}’@ %éﬁi%ﬁo"(ﬁ%dﬁﬁﬁﬁﬁﬁ 16 Ib13t n ’?72 "ﬁ%@lip‘%r@r on of the

hy dr ox yH); 606 ¢dd; 200 BRINMR: S 10152 p22,e23.9, 04. B 30E) B¢.5,/46 £ 38.9966.1,340.8/mol ), oxazol e

Phap ( SA-gey B TR g 90! Bhr Br. 0 aedePinn, G0 P 0 % under A

Thg reac]El on was followed by'H NMR No further progress was observed after

2 days. After Example 17 :
2R}-2-{{1R)-5-[2~{5-methyl-2-[4-methylphenyl]-1,3-0xazol-4-yl}ethoxy]-2,3-dihydro-

1H-inden-1-yitbutanoic acid

: COOH
/@/21/\
N 9]

The enantiomer was isofated by chiral HPLC. LC-MS, RT 3.70 min., M+1 420; 'H
NMR (CD,Cly): § 0.95 {t, 3H), 1.40(m, tH), 1.70 (m, tH), 1.90 (m, 1H), 2.20 (m, 1H), 2.30
(s, 3H),2.35 (s, 3H), 2.50 (m, 1H), 2.60-2.80 {m, 2H), 2.90 (t, 2H), 3.40 (dd, 1H), 4.20 (t,
2H), 6.60 (dd, 1H), 6.70 (d, 1H), 7.10 (d, TH), 7.20 (m, 3H), 7.80 (m, 2H).

Example 18
5-methyl-2-phenyl-1,3-oxazol-4-ylletho: 3-dihydro-1H-inden-1-

yllpropanoic acid

-
rekl | : R
1 Eﬂ ‘._'.'._ » . !_,é'_?.ké‘.'! o




solids were renoved by filtration, THE was renoved under reduced pressure.
The remaining mxture was stirred in 3 L of 50150 m xture Et QAc/ hexane for
10 minutes, and nore solids were forned and renoved by filtration. The
filtrate was concentrated and subjected to the sanme proce@Ur#ANdlih 25175
m xture of Et OAc/ hexane. After solvents were renoved, the resulting oily
m xt ur e wones/opisas fi ed on a silica gel (3.0 kg) col umPgsiuRE23aH2Cl 2 (10.0 L)
and 20% CHaCNI CH2CI 2 (10.0 L) as solvent. Fractions containing product
were col | eaioss, Hnd41| Frrl), MhIrgen i IMRACDNS: 1. 100, 3H)XT1.90 @nvedy, di ssol ved in

4.0 L Cl t Y, oun r.e by washi ng
wth 12%_{ ﬁf %%@@%?éi@éﬁi%a @ g'g)\d\@%@g E%agg The product
(358 g(dd o) 6.8a81, 1Hb7&0(thH)a$4a(dnl ) selmh@Myoi | after sol vent renoval and
vacuum drying. '"H NVR (DVBO 74 2 7 .1 AN 2006 WD 031011842 PCTI UTS02/ 23614
d(r)) S 7.78(d, 2H), 7.30(d, 2H), 6.90(d, 1 H, 6.75(d, 1H), 6.65(dd, IH),
4.15(t, 2H), 3. 60(s 3H), 3. zmpgé_ug 2. 90(t 2H), 2.75(m 2H), 2.40(m
1 2 25352 e P2 ey o 3 et cltdo s bR BlR diden-at 50(M 2H).
S) - 54245- rret hyl - 2- (4 met hvl pm_l}mglgmbaaldoxazol s4-
yl | et hoxy) -2, 3-di hydro-1 Hinden-I -yl | lp[?bgnm c acid O To a solution of UGH
(90.4 g, 3.76 rre[) in 1.3 L water and L MeOH, was added a sol ution of
the ester prepared in Exarr%le 11 (32 O'F'rot) In 3.9 L THE at rt. The
solution turned cloudy. Thys eat ed at 60C'(pot tenperature) for
4 hours, and TLC (509 sis showed ca. 50% conversion. A

solution of LiOH (30 , 1.25 nmot) in water (200 nL) was added to the
reaction mxture. After”2 hours, TLC analysis showed ca. 85%reaction.

Again, a sq.bmsqwrsbohmﬂﬁmaﬁzlwmmﬁz éﬁ,cu)%u)go(m PR}, 2140(®¥8MA), ") was added to

P AR b Fou L5 o B LR SR T, ' THE and

McOH we tH) B8O URBH)L7.96 (pdidced pressure. The residue was diluted with water
until the solids dissolved (agtot all f 60 L of water used). Conc. HCl
sol dtlon was sIovay added to m

eous solution until pH 2.0-3.0. The
ethoxgi2HE {265 greyl-1 8 1 poky]-21Bdihydime tid-dndenetsum over ni ght .
Thi s SO|Id was stlrred W t &-gx ol a 2 L of INHCI solution for 30
m nutes. The Et OAc | ayer washed with 1 N HCl solution (2
X 1 L). The organic phase was then waERE€ with water (4 x 2 L) until pH =
COOH

LC-MS, RT 3.39 min., M+1 450; "H NMR (CD.CL): & 1.20 (t, 3H), 2.00(m, 1H),
2.30 (m, 1H), 2.40 (s, 3H), 2.80 {(m, 2H), 3.10 (t, 2H), 3.80 (m, 1H), 4.20 (t & ¢, 4H}, 6.70
(dd, 1H), 6.80 (d,1H), 7.10(d, 1H), 7.50 (m, 3H), 8.00 (m, 2H).

Example 21
2-{5-12-{5-methyl-2-phenyl-1,3-oxazol-4-ylethoxy]-2,3-dihydro-1H-inden-1-yl}-5-

hen ntanoic acid

COOH

oy 0
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5.0-6.0. Under Ar protection, the Et OAc solution was reduced to 2.5 L by
normal pressure distillation, then cooled to rt w thout di gHJ aﬁ{? Wi te
solid precipitated out After further cooling in an ice wat b or 2
hours, the solid was filtrated and washed w th 500 nL ooid Et OAc. After
dryi ng wsleworissgh vacuum at 35C to a constant wei ght petigRe/d36@al product
(266 g, 81% 98%ee, ) was collected as a white crystal. "HNWVR (CDCI3) 5

7.82(d, ZHX.GMSQQK@'QGRH M1, 348( %th D,@l %(10'40 %b(m@H Q(gbdzde) 4.20(t,
2H), 3.42( lgg fis' 35(s, 3H),

2. 32( s(m. 3&9 @(aéwnzm%odm b@ﬁom "33335@5(11501 (t, 214)4%@% 11-1), 0.90(t,
3H). uﬁﬁ sm atm 5P BYm rgyl?%&f&@%b(%lih np 149.5-150.5C. 75 .7 2 7
JAN 20 011 05 PCTIUS0Z2123614 Exanpl € ‘13" Preoarati on of

2- (542- (5 rret hyI 2- 2henvl - 1. 3- oxazol -4 vl et hoxyl - 2. 3-di hvdr o- 1H

i nden-1-vl | butanoi c acid COO—l Q@ 1) Al CI5 Step 2) BnBr | K2C03 BnO

Et OOC Step, 3) Tl CAl 4) Pd- C OCEt OCEt Step 5)

M t sun&daiZ{Ssmethyl-2-(4 3 byl 2. 3dihydros)idinden- o cooH St ep
1. To a soI ution of b5- rret ho>q Reicacidl O g) d| ssolved in toI uene (150 m)

was added AICs (15 g). The mxture was refluxed for 4 hours until a
precipitate appeared. The resulti ng m xture vvas cool ed and poured into ice
wat er (150 nl). The

LC-MS, RT 3.52 min., M+1 406; ’H NMR (CD,Cl,): & 1.10 (d, 3H), 1.90 {m, 2H),
2.20 (m, 1H), 2.30 (s, 3H), 2.31(s, 3H), 2.70-3.00 (m, 2H), 2.95 (t, 2H), 3.40 (m, 1H), 4.10
(t, 2M), 6.60 (dd, 1H), 6.70 (d, 1H), 7.00 (d, 1H), 7.20 (d, 2H), 7.80 (d, 2H).

Exampie 23
2-(5-{2-{5-methyl-2-{4-methyiphenyl}-1.3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-
1-yi}hexanoic acid

COOH

LC-MS, RT 3.92 min., M+1 448; 'H NMR (CD.Cl): § 0.93 (t, 3H), 1.10-1.30 (m,
4H), 1.40-1.70 (m, 2H), 1.80-2.20 (m, 2H), 2.30 (s, 3H), 2.31 (s, 3H), 2.40 (m, 1H), 2.60-
2.80 (m, 2H), 2.90 (t, 2H), 3.20-3.40 (m, 1H), 4.10 {t, 2H), 6.60 (dd, 1H), 6.70 (d, 1H),
7.00 (d, 1H), 7.20 (d, 2H), 7.80 (d, 2H).




precipitate was filtered and washed with water, then air-dried to give the
desired product (8.5 g, 90%. Step 2. Benzyl brom de (17 %
5- hydr oxyl -i ndanone (15 g), K2CQ03 (20 g), and 200 nL acet J&M@ m xed in
a round-bottom flask (500 nmL.). The m xture was refluxed 76 1- IT, 2 7 JAN
2006 VWOwipdspiliked2 PCTI US02/ 23614 for 1 hour. The K2Cpdrxwenbiihtered of f, and
the filtrate was evaporated. The resulting residue was crystallized from
Et OAc to give 18 g product (75%,“@ oR 3. A solution of

I 1.14 mol) and di ethyl malonate (0.844 g,
g i piiayl-2v{4-methvipheny -1, 30xazoldrdlatheivg2 3-dibydro-r) c14 (10 ni,
1M in CHZCI 2) was added dﬁﬂ%ﬁﬁ yiipenkdtioReacid M -) was added finally. The
resulting mxture was stirred overnight at rt. After filtration, EtQAc (30
m.) was added into the filtrate. The organi c | ayer was washed with brine
(20 nL x 3), dried with Na2SO4, and evapgrated. The residue was separated
by silica gel chromatography to gi ve 800 nx ppduct (50% . Step 4. The
product of step 3 (1.7 g) wasAi ek, ) I\/E (25 m), and Pd-C (300 ng)
was added as a slurry in ¢ nder 60 psi H2 in a Parr shaker
for 6 hours. After fi tIe Centration, 1.2 g product was obtai ned
(9299 . Step 5. P(Ph)3 ngy) and ADDP (420 ng) were dissolved in THE (5
m.) at OC, and stirred for 10 m nutes. A THE solution of oxazole (300 ny)
and phenol LC44% Ri).00 mins Middeé: HONMR ECBLCh 15 0.98H®, 6U)50120|(mg1|'hh xture was
stirr r f r Y/ ted and the

eflyg. P70 it jﬂ@“l 80-2.34" dzhbtzga‘ 93HF%1 & él-f) ZhEmiaR gze;i‘)gé’ﬁ@

resultlng re was Se %to g|ve

pr odudim, EBR -9, 2H)5840-3304m, 1), 4 (h?ﬂ)e‘iﬁﬁa@ﬁa‘t'ﬁ ﬁ)?‘éﬁhﬂﬁh'ﬁoﬁ( tep 5 (160 ny)
was dlﬁ.go-}x@w b, ghﬁfi§ ).m), and | odoet hane (0.5 nL) and t-BuCOK (50 ng)
wer e ed to'the solution and stirred overnight. After filtration, the
product was separated by using TLC, providing 100 ng (65%. Step 7. The
internediate prepared in step Bxdnigle 8§) was di ssol ved in DMSO (1 ni). LIC

(160 S d into t ; ed for 5 hours.
Fromt . s - eotH giving 13 ny
(52% . Step 8. The mterlHliﬁuéii- Mmdlclamdstep 7 was subj ected to

hydrol ysis in

LC-MS, RT 3.74 min., M+1 446; 'H NMR (CD,Cly): & 1.60 (s, 3H), 1.70 (m, 2H),
1.80-2.20 (m, 2H), 2.30 (s, 3H), 2.31 (s, 3H), 2.40 (m, 1H), 2.60-2.80 (m, 2H), 2.90 {t,
2H), 3.20-3.40 (m, 1H), 4.10 (£, 2H), 5.60 (m, 2H), 6.60 (dd, 1H), 6.70 (d.1H), 7.00 (d,
1H), 7.20 (d, 2H), 7.80 (d, 2H).
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aqueous KOH as described for Exanple 2 to obtain the product LC-MS5, RT 3.57
mn., M1 406; 1H NWR (CD2C2): S 0.93 (t, 3H), 1.40-1.70 &m 2Ha 1.80-2.20
(m 2H), 2.30 (s, SH, 2.40 (m IH, 2.60-2.80 (m 2H), 2 OmNt UBZH)
3.20-3.40 (m 1H), 4.10 (t, 2H), 6.60 (dd, 1H, 6.70 (d, 1H), 7.00 (d, 1H),
7.30 (mMw@btdo1184290 (m 2H). By using the procedures fpceroskapn! es 1-13
together in some cases with the chiral HPLC separation method described in
the general section, and by usgggin$if®e appropriate starting materials, the

foIIovmn rred and ara erlzedlnasm ar nanner. 7727JAN
oréilago frf28-methl2-phenvizlS-oxazol-bviiethaxyindd: o ( 4-

eet hvl ahenvl | - 1 3- oxazahmmiﬁa&p-]c.mbl&aﬁaidhmdro 1H i nden- 1-vl| butanoic
acid COOH LC- M5, RT 3.70 mn., M1 420; MR (CD2C12): S 0.93 (t, 3H),
1.40-1.70 (m 2H), 1.80-2.20(mﬂ§H) 2.30 (s, 3H),2.35 (s, 3H), 2.40 (m
1H), 2.60-2. @8454isth he ta %azol-Lleth rﬁéihéheéﬁlf fidteddd , 4.10 (t, 2H), 6.60
(dd, 1H), 6.70 d 7. , (.80 (m 2H). Exanple
15 (2%$1- 241 “SPASFASCIRE A —wrreehoxvl - 2, 3-di hvdro- 1
H-I'nden-1- vyl }butanoi c aci d OO—I The enanti o 0]_}/vas i sol at ed by chiral HPLC.
LC- M5, RT 3.57 nmin., Ml 406; 1H IVR(CD S 0.93 (t, 3H),1.48

(ddg, 1H), 1.68 (ddq, 1H) : 2.18 (dddd, 1H), 2.34 (s, 3H),
2.50 (ddd, 1H), 2.77 ( 1H), 2.96 (t, 2H), 3.42

(ddd, 1H), 4.19 (t, 2H) : .77 (d, 1 H. 7.08 (d, 1H), 7.42 (m
2H), 7.44 (m 1 H), 7.97 (dd 2H) 13C NMR S 10.4, 12.4, 22.4. 26.6, 29.5,
31.8, 46.5, 51.8, 67 2 110.9, 113.0, 124.7, 128.2, 128.1, 129.1, 130. 2,

133.2, 137.1, 145.6, 146. 3 58 Q’ 159 7 180.4. 78 1 2 7 .1 AN 2006 WO
031011842 PCT/ US02123614 D

Step 1. To a solution of 2-phenyI-4»-methyl—5—hydroxyethyloxazole (500 mg, 2.5
mmeol) in 12.5 mL THF, was added methanesulfonyl chloride (0.21 ml., 2.75 mmol) and
triethytamine (0.42 mL, 3 mmol). The reaction solution was stirred at rt under argon for

two hours then concentrated in vacuo. The resulting residue was taken up in ethyi
acetate, washed with 1% aqueous hydrochloric acid {three times) and brine. It was then
dried over sodium sulfate, filtered, and concentrated in vacuo to provide (617 mg, 88%):
ES-MS m/z 282 ((M+H)"); HPLC RT 2.67; 'H NMR (dg-DMSO) 5 2.33 (s, 3H), 2.89 {t, 2H),
3.13 (s, 3H), 4.41 {1, 2H), 7.47-7.51 (m, 3H), 7.88-7.91 (m, 2H).

O

Ci

HO

Step 2. Sulfuryl chloride (0.035 mL, 0.43 mmol) was added to a solution of
methyl-5-hydroxy-2,3-dihydro-1-{2-butanoate) (100 mg, 0.43 mmol} in 2.15 mL acetic
acid. The reaction solution was stired at rt for 30 minutes, then concentrated in vacuo.
The resulting residue was taken up in ethyl acetate and washed with water, saturated
aqueous sodium bicarbonate, and brine. It was then dried over sodium sulfate, filtered,
and concentrated in vacuo to provide 63 mg of the desired intermediate as a crude yellow
oil which was carried on without further purification: GC-MS 269, ((M+H)"); GC RT (min.)
8.71; 'H NMR (de-DMSO0) 6 0.81 (1, 3H), 1.40-1.63 {m, 2H), 1.77-1.88 (m, 1H), 2.00-2.15
{m, 1H), 2.40-2.80 (m, 3H), 3.15-3.22 (m, 1H), 3.50 (s, 3H), 6.76 (s, 1H), 7.13 (s, 1H),
0.84 (s, 1H).
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(2S)-24(1 RI-5-1245- et hyl - 2- phenyl -1, 3- oxazol - 4-vi | et hoxyl - 2, 3-di hvdro- 1

H i nden-1- y4butanoic acid COOH The enanti oner was isolated by chiral HPLC
LCM5, RT 3.57 mn., Ml 406; 'H NWR (CD2C12): 5 0.93 (t, 3H), 1.61 (ddq,
IH), 1.69 (ddg, 1H), 1.99 (dddd, IH), 2.19 (dddd, 1H), 2.47% (}08H, 2.52
(ddd, I H, 2.73 (ddd, | H), 2.89 (ddd, 1H), 3.11 (t, 2H), 3.31 (ddd, 1H),
4.21 (t woddensee 66 (dd, 1H) 6.74 (d, 1H). 7.13 (d, 1legruge2®ss¢m 211), 7.61
(m I H, 8.05 (dd, 2H. "C NVR S 10.5. 12.2, 23+8,24-8. 30.3, 31.5,46. 4,
50.9, 66.1, 110.8, 112.6, 125.9, 127.4, 12306, 129.8, 133.3, 129.7, 137.0,
148. 4, 146.5, 158.2, 160.5, 181.0. Exar { (2R)-24(1

R) - 5- 1245- net hyl - 2- f4 met hyl phenvid- 1. ~4-vl )ethoxvl-2.3-di hvdro-

| H i nden-1-vl }butanoi ¢ aci d @=Q ] oner was isolated by chiral HPLC.
LC-M5, RT 3.70 min., : B2CI2): S 0.95 (t, 3H), 1.40(m
11-1), 1.70 (m 11-1), 0 Nm 1H),220(rn1H) 2.30 (s, 3H),2.35 (s,
311)250(m1,260280 2H), 2.90 (t, 2H), 3.40 (dd,1H, 4.20 (t,
2H), 6.60 (ﬂ@_lHFO'U@WWecPFOleBObWWGI’m steip 2395 mg, Q12 mpl)mﬁ 7 80 (m 2H).
Exanmpl g BMF wéPsdoied 1o 0%Hih B th%aiﬁhﬂ'@o% ciisp%ré?&i‘?&%dluﬁﬁ |hgd?'fd

I hydr o- 1H4nden- | yOpropan0| cacid 79 7 JAN 2006 WO 011842 PCT/ US02123614
LC- VB, Meer0-43 minoliwgs thegnaddesband thy %cmmv’mozyd After stiingthe rezclion 1. 90 (m 2H),
2. 20 (ﬁ%xt&el'a'rlhaur"a@rt ﬁen%bblate%oﬁ%tegﬂ@ﬂn@oiﬂmno%v&‘éaﬁaed AW, 3.45 (m 1H),
4.20 (t, 2H, réa }ch (t %745(m3H)
8. 00 (Fﬁactm)m'x%?a\m| ipq at 507G %05 24 hoyrsy PRHOPO]@H&%?P ﬁ"?de'il%%ia 4- vl

Iet hoxwigﬁkqeo%d&pd@anhddjwaaw and/hdaling Rad fesavfiédifor WOBGUE ek C- MS, RT 3. 00

2 CDzCl 2 S 1. 2.60-3.00 (m

, 35‘%2 é’e éﬁ{"" @"‘}639 0%?3? to ﬁa%g%%%maﬁ%ag%@a o 6.80 (d, 1H),
7.10 Gcbtatd Whs adde @nd the oﬁgﬂuc solufin Waw wadhBd with water and brine (three
times), dried over sodium sulfate, filttered, and concentrated in vactio. The resulting

residue was purified through silica gel flash chromatography by using 5:1 hexane:ethyl
acetate as the ejuant fo provide product (19 mg, 35%) as a mixture of diastereomers
(3:1): ES-MS m/z 454 {(M+H)"); HPLC RT (min.) 4.21; 'H NMR (de-DMS0) 5 0.80 {t, 3H),
1.38-1.63 (m, 2H), 1.79-1.90 (m, 1H), 2.02-2.14 (m, 1H), 2.34 (s, 3H), 2.51-2.57 (m, 1H),
2.63-2.84 (m, 2H), 2.81 (t, 2H), 3.19-3.25 (m, 1H}, 3.49 (s, 2.3H), 3.58 (s, 0.7H), 4.22 (1,
2H}), 7.00 (s, 1H), 7.21 (s, 1H), 7.43-7.51 {m, 3H), 7.85-7.90 (m, 2H).

COOCH
O-{I
N O

Step 4. Under the standard hydrolysis conditions, the ester from step 3 was
converted to the acid {a mixture of diastereomers 3:2): ES-MS m/z 440 {{M+H)"); HPLC
RT (min.) 3.69; "H NMR (ds-DMSO) § 0.83 (t, 3H), 2.34 (s, 3H), 2.92 {t, 2H), 4.21 (t, 2H),
7.00-7.02 (d, 1H), 7.12 (s, 0.24H), 7.21 (s, 0.37H), 7.47-7.48 (m, 3H), 7.87-7.90 (m, 2H).

Example 27
Preparation of ethyl 2-{5-[2-{5-methvl-2-phenyl-1,3-0xazol ethoxyl]-2,3-dihydro~

AH-inden-1-vl}pentanocate

o8
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Exanpl e 20 _

3-et hoxy-2-(5-12. 15- net hyl - 2- phenyl - 1. 3- oxazol -4-vil et hoyﬁq@uﬁl hvdr o- 1
Hinden. | vyl }-3-oxonropanoic acid EtOOC COOH LC-Ms, RT 3 M+1 450;
NVR (CD2CI 2): S 120 (t, 3H), 2.00(m 11-1), 2.30 (m 1H), 2.40 (s, 3H),

2.90 (mwcddenssd 1D (1, 2H), 3.80 (m1H), 4.20 (t & qectbsdmeis. 70 (dd, |
H, 6.80 (d,IH, 7.10(d, 1H), 7.50 (m 3H), 8.00 (m 2H). Exanple 21 2- (542

5. met hvl - 2- ghgeH brich: 13X Rard-bdion ihkidn@ s bér, 3odkbd VHABCr drbhirh J-vll-5-
JAN 2006 WO 03/011842 PCTI uso 23614 LC- VB,

E?egwg ot an%M%g@%%#W@@ﬁ3 Sozgl-drdlethond-2Gahydig1~-1 90-2. 20 (m
2H), 2indbn-{ 0276 §.30. F0minoN folfidwied by adtftiohtof 0.2 ML THF. Jhe ftifedl H), 4. 10 (t,
o o e Eol o oS ol 720 (M 3. 7795 (m

92 Lo hﬁ(irhr\dmbﬁugwnldeh ﬁwgmfnl @ SeaKG Gl Do ﬁmﬁe‘wﬁf I( ?:g(za?j 2)1 5 1.10
PpPropa Cl .
(d, 3 Qg’aéﬁq"%‘rg]\‘”t ‘°i%)at qf@%d"f(l\t’m”éai)e hiogloprgpage " 31y~ 2" 703. 00
( m 2ono142 99586 tnmomd)asz %&eéoua(smngéﬂheooéntgas g(ate, mmow!ﬁ.vﬁﬂel d@d 1H), 6.70 (d,
2. {2E§°O'Héﬂﬁ‘§7?‘-r92‘f‘tﬁ° WB@%%%%&@&@#@?M&@@@M di hvdr o- 1
H4nden eﬁrmuea ittxethyd cetate {Tk 100ANSThdTRg@iciayens were cbirtiidetBand tiiéddVE ( CD2C12) : 5
093( ) AL 70. +80-2.20 (m 2H), 2.30
t‘%ﬁa%&%’ ‘?ezrt‘]mgiﬂ ’%8541%%9'9@7@&@%""%@ 90 (t, 2H).

3 20- 3p:wuqtha NMR (B00 UHz, dBrdoeloz) 67.96.ddt, 81H).5 He, 2H), 748(ml 3§),  7.00 (d, 1H),
7-20 (Gootdburl; §Y, 476 @22} n2Bihy, d70'c, 8.1, 27 Hz, 1H), 4221, 6.9 Hz, 2H),

4.1 (g, 7.2 Hz, 2H), 3.33 (q, 6.6 Hz, 1H), 2.94 (t, 6.9 Hz, 2H), 2.78 (m, 3H), 2.54 (m, 1H),

2.39 (s, 3H), 2.14 (m, 2 H), 1.91 (m, 1H), 1.63 (t, 10.2, 3.9Hz, 2H), 1.21 {, 7.2 Hz, 3 H),

0.852 {t, 7.5 Hz, 3 H); mass spectroscopy gave MH" of 448.2 (calc'd molecular weight for

CagHsNO, = 447.57).

Example 28
P ration of 2-{5-42-{5-methyl-2-phenyl-1,3-oxazol-4-yl}ethoxy]-2,3-dihydro-1H-

inden-1-yl}pentanoic acid

oD

Hydrolysis of the product of Example 27 by the method described above for Example
2 gave a product with the following 'H NMR (300 MHz, d6-acetone); 3 7.96 (dd, 8.1, 1.5 Hz,
2H), 7.48 (m, 3H), 7.10 (d, 8.4 Hz, 1H), 6.79 (d, 2.7 Hz, 1H), 6.71 (dd, 8.1, 2.7 Hz, 1H), 4.22
(t, 6.9 Hz, 2H), 3.40 (m, 1H), 2.91 (t, 6.9 Hz, 2H), 2.74 (m, 1H), 2.58 (m, 1H), 2.39 (s, 3H),
2.26 (m, 1H), 2.11 (m, 1H), 1.95 (m, 2H), 1.84 {m, 1H}, 1.62 (m, 2H), 0.859 (td, 6.9, 1.5 Hz,
3H); mass spectroscopy gave MH" of 420.1 (calc'd molecular weight for CagHzNO, =
419.51),
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2 7 JAN ZU0O6 WD 03/011842 PCTI US02/ 23614 Exanple 24 4-nethyl-2.(5

245- nmet hyl - 244- et hvl ohenvl } - 1. 3- oxazof - 4-vi | et hoxv} 2, 3-i 9\/7(:*[&& ;

| Hinden-1-vllpentanolc acid LCMS, RT 4.00 mn., M1 448; n?@g (CDh2Cl 2):
S$0.93(m 6H), 1.20 (m 1 H), 1.40-1.70 (m- 2H), 1.80-2.20 (m 2H), 2.30
(s, 3H) w@eshlisgs, 3H), 2.40 (m 1H), 2.60-2.80 (m ZFhrwsenReet 2H),
3.20-3.40 (m 1 H), 4.10 (t, 2H), 6.60 (dd, 1H), 6.70 (d, 1H), 7.00 (d,
1H), 7.40 (d 2H), 8.40 (d, ZHExa%mle 25

4- et hyl - h ( I

ro i Handey 2.8+ | 446 3H NIVR

(CDzC 2): 61. 60 (s 3|§|ﬂdro.7|®| mn-iﬂﬂbutaﬂo@@cﬂ 20 (m 2H), 2.30 (s, 3H),

2.31 (s, 3H, 2.40 (m 1H), 260280(m 2 2.90 (t, 2H), 3.20-3.40 (m

| H), 4.10 (t, 2H), 5.60 (m 2H), Y8 60 (dd, 1 H), 6.70 (d.1 H), 7.00 (d,
1H), 7.20 (dmeth S4hrBth -2.8-dihydrod1 H\deA ey @11942 PCTJUSO02| 23614
Exanpl e 26 Preparation of

2-f 6-chl oro-5-12-f5-net hyl - 2- phen3l -
di hydro-1 Hinden-1-vl } but angl ¢/ acBo
2- (5- et hyl - 2- phenyl - 1. 3- oazpl - 4- vl met hanesul fonate and net hyl

2-f 6-chl or o- 5- hydr ag) - W “ton4- A)butano COOH O S" Step 1. To
a solution of 2-phenylk4snethyl -5-hydroxyei hyl oxazole (500 ng, 2.5 mol) in
12.5 nL THF, was added net hanesul fonyl chloride (0.21 nL, 2.75 mmol) and
triethylamne (0. 42 m., 3 mmol). The reaction solution was stirred at rt

under argon for hour then concentr dcééhvacuo The resulting residue
was taken up In et hyI

A B
Step 1. A solution of bromine (0.032 mL, 0.60 mmol) in dioxane (3 mL) was

cooled to 0°C for 15 minutes after which a solution of 2-(5-hydroxy-indan-1-yl)}-butyric acid
methyl ester (141 mg, 0.60 mmol) in dioxane (3 mL) was added. After 5 minutes, the ice
bath was removed and the reaction was stirred at rt for 4 hours. Solvent was removed by
rotary evaporation. The residue was purified by column chromatography (8% EtOA¢ in
hexane) to obiain a colorless oil of mono-bromo intermediate (A) (145 mg, 77%) and
dibromo intermediate (B) ( 20 mg).
A: Ry=0.46 (4 : 1 hexane : EtOAc); GC-MS (+ClI): m/z = 313 (M"}; 'H NMR (DMSO — dy):
5 0.840 (m, 3H), 1.511 (m, 2H), 1.905 (m, 1H), 2.081 (m, 1H), 2.410 — 2.793 (m, 3H),
3.212 (m, 1H), 3.505 and 3.512 (s, 3H), 6.713 and 6.753 (s, 1H), 7.034 and 7.274 (s, 1H),
9.932 and 9.934 (s, OH).

B: R;=0.30 (4 : 1 hexane : EtOAc); GC-MS(+Cl): m/z = 393 (M"); 'TH NMR (DMSO - di):
5 0.817 (m, 3H), 1.459 — 1.596 (m, 2H), 1.910 (m, 1H), 2.101 {m, 1H), 2.433 - 2.768 (m,
3H), 3.371 (m, 1H}, 3.400 and 3.596 (s, 3H), 7.168 and 7.357 (s, 1H), 9.535 and 8.542 (s,
OH).

A 4-vI | et hoxyl - 2. 3-

COOMe




acetate, washed with 1% aqueous hydrochloric acid (three tinmes) and brine.
It was then dried over sodiumsulfate, filtered, and concentrat I n vacuo
to provide (617 ngy, 88%: ES-Ms miz 282 ((M+H)): HPLC RT 27 bAMN NVR
(de-DVBO) b 2.33 (s, 3H), 2.89 (t, 2H), 3.13 (s, 3H), 4.41 (t, 2H),
7.47-7, Wod3wtisd), 7.88-7.91 (m 2H). 0 A HO Step 2pchukdzsath chl ori de
(0.035 n., 0.43 nmmol) was added to a sol ution of

met hyl 5- hyc@t@ g% ?m&sdhﬁmdﬁ |fro(n?stéﬂﬂ RN FIB rﬁ&@@.&%olﬂnﬁﬁ‘l ) in 2.15 nL

acetic g eaction so was stir rred at rt for 30 m nutes, then
concenft ?té)dCWFS\PQE%NaH @0 if‘@E‘Eﬂ’Q]"I‘rg?' i Qfter \hour, themesY@iR 4 et hyl acetate
and wagfpsretin dlep'RIEREmpIE 26 Wash@dbd. Erﬁblﬁﬁ%ﬂ.&e%ﬁlhédﬁdlb@a‘rdl@me and brine. It

vvasthndr ed |fate, filtered, oncen atedln vacuo to
provi dE "t??”%%ﬁa"ﬁ%@w&ﬂ# .%ﬂ?e&?e&t%ﬁ%ﬁedam@wya@ € 0il which was
carri etimes) THetdambined ungta:lsiera $Hndsiwaghdd ﬁmwmﬁsbaﬁe?meﬁ(dh@dﬂ) ); GCRT (mn.)

8. 71; - 81 -1.88 1H),
2. 00- 2("1%%%?'318 i qée%%m“gﬁ?"ﬁeébiﬁé%mﬁﬂgwmﬁ%“ﬁég 80 (s, é% g? 76
(s, 1HpthyiBcdtBte(ishexhhb)to ge Brbdict (6Lirl, 3499 Rf=70 4N3 : A0@RaDERBA)1 1842

o, 0. ESLH v 58 o KRG ORRO™ KBl RAAIT ST R Gt

d| speranolwcn‘uquu W), b (spsH)| 2525 L 2788 8n, 3K, 2.9021 M, 2MIB.236\@s t hen added and

L1 | Dby IR0 VA 4 AU b SRR s BEG Bk e "Lt o
m xt ur 84828, IBeit7e8834tn, 2C for 24 hours, then cooled to OC. An additional 9.6

ng NaH (60% di spersion in oil) was added.and heat i ng was resuned for two
hours, after which the reaction mxture Wwa§988oled to rt and stirred for 48

hours. At this time, ethyl g t aBe.ywas,_afded and the organi c sol ution was
washed with water and b |n-;jKE;§§a r dried over sodiumsulfate,
filtered, and concent . esulting residue was purified

t hr ough S|I|ca gel chronatography by usi ng 5:1 hexane:ethyl acetate

as the eluant to prow de roduct (19 mg( 5% as a m xture of diastereoners
(3:1): ES- \gieRd. T golutogef proguct frpm ster? 'éﬁ\mﬂ))m methanol, was pifed 3N DVBO) 8 0. 80
g tH) 3Hk<53;| € 2foﬂo\§éﬂ h(yrﬁuduﬁdrt)of THFmﬁllhé?Qoddmsolhhﬁn beaa.ﬂ@maarltrhé m 1H) 2.34 (s,

H) waQreé%ed oggrglghl( @n@%ﬂfﬁovag gbdﬁegli% ?d]l.lst %19 pq-} to sza .25 (m |

extracted three fimes with ethyl acetate. The organic layers were combined, dried, and
concentrated to give white solid (4 mg). Ry=0.18 (2:1 hexane:EtOAc); ESLC-MS: m/z=
484 (MH"); "H NMR (DMSO - dg): 5 0.832 (m, 3H), 1.468 (m, 2H), 1.812 (m, 1H), 2.146
(m, 1H), 2.405 (m, 1H), 2.788 (m, 2H), 2.904 {m, 2H), 3.015 (m, 1H}, 3.136 and 3.138 (s,
3H), 4.209 (m, 2H), 6.987 and 7.344 (s, 1H), 6.972 and 7.251 (s, 1H), 7.487 (m, 3H),

7.882 (m, 2H).
Example 30
P ration of 2-{5-[2 -2-phenyl-1,3-oxazol-4-yl}etho: henyl-2,3-
dihydro-1H-inden-1-yl}butanoic acid
via
methyl 2-{5-J2-{5-methyl-2-phenyl-1,3-oxazol-4-yllethoxy]-6-phenyi-2,3-dihydro-tH-
inden~i-yl}butanoate

COOH

@/dv?@g

b o




2H), 7.00 (s, 1H), 7.21 (s, 1H), 7.43-7.51 (m 31-1), 7.85-7.90 (m 2H).
COOH Step 4. Under the standard hydrol ysis conditions, the26si208rom step 3
was converted to the acid (a mxture of diastereoners 3:2): ES-Ms m z 440
((MH)'); HPLC RT (min.) 3.69; 1H NWR (drDMSO 8 0.83 (t, 3H), 2.34 (s,

3H), 2. % @Gloaasel-1), 4.21 (t, 2H), 7.00-7.02 (d, 1HpcrosdeRsdig. 0. 24H), 7.21
(s, 0.37H), 7.47-7.48 (m 3H), 7.87-7.90 (m 2H). Exanple 27 Preparatl| of

et hyl 245-12-(5-net hyl - 2- phenyl -1 . 3- ob @ v I | et hoxvl - 2. 3-dl hvdro- 1

H i nden- 1-vl | cent anoate Q2Et Ph 9 8'8 7r WD 03/011842

PCT/ U502123614 An oven dri ¢H bottom flask and stir bar, cool ed
under a stream of Ar( LS et hyl

2-{5{2- (5-net hyl - 2phe et hoxy] - 2, 3-di hydro-i H inden-1 yl)
acetate (0. 070 g, pl ) followed by addition of 0.2 nL THE. The stirred

b S(Lr | et LT r@ﬁ%ﬁ“h% frofy i B o SAERUPERITTTHE BR 101 ) "Lpon
conpl emb)wmulrred airltfgtrSQmuet,eStP#@nslbd:rgmcedeg,lfbmmmmi) gdi¥Nat -78C for 1
hour, we IR 2080 fitq hE sdittion I BRI WBI heallifto Al fly Y4 gy | NOC. The

contents wer e y warned tort mal nt ai ne iour. The

cont enthe sgiutignwag aﬂavyﬁd teesoe! downr dilitted! with waterianiedeicledgyth etiien  extracted with
et hyl  aeBhcthRe titheX, ﬁ%éﬂrﬁhneﬁ%ﬁ‘gaﬂfé%@ﬂs r@%&él‘éd‘mﬁ ﬂ@éﬁﬁ'dl gcfdxgéfﬂd dried over

NaWsO4 and concentrated in vacuo | ng 3.0 m% 4. 0% of a colorless

f1m Tediumsuietec Thewerude prdygtrag cheereategsen velu oWty dd, 8.1,1.5 Hez,

2H), 7 1H), 6.70 (dd,
8H) 5%%m@mcet31#)|nhe:§n8%&uhn&eﬁeﬁ%d ﬂddhmﬁ@sﬁ%e(ﬂ, @dﬁzHZ 2H)H) . (g, -

Hz, l-lyexafzﬁﬁtoég E§L@M%W22ﬂ)496 @M“'?B'ﬂ WSQ—Qg §HP04m) 3H), 2. 39 (s, 3H),
2.14 (175412(nH)zH) 138@&;&1-2'%&7(&1 ﬁ%ﬁGQO(slﬁh)Zzz.ﬁwb%ga Jom), iy (t, 7.2 Hz, 3

H), )Né Z 4 nass . s ectros%tﬁ % of 448.2 (calc'd
mol ecu “hle 18% m 5, @%ﬁqdlﬁéy@ Az 45399 (MZFr % é)(EB“ﬁr 202{&t i on of
24542- 4%; Tetsw, 583, Plagn Y, 3H)37.8sedmpPHY - vI | et hoxyl - 2. 3-dl hvdro-i H inden-1

yl | pentanol ¢ acid
Ph
O
N O

Step 2. The ester was hydrolyzed by methods described above fo give product:
Re=0.16 (2 : 1 hexane : EtOAc); ESLC-MS: m/z = 482 (MH"); "TH NMR (DMSO — d;): &
0.923 (m, 3H), 1.504 {m, 2H), 1.812 {m, 1H), 2.146 (m, 1H), 2.188 (s, 3H), 2.334 (m, 2H),
2.432 (m, 2H), 2.539 {m, 1H), 2.625 {m, 1H), 4.287 {(m, 2H), 7.059 (s, 1H), 7.160 (s, 1H),
7.351 (m, 5H), 7.544 {m, 3H), 7.971 {m, 2H).

0
U

COOCH

Example 31
Preparation of methyl 2 4-chlorophen 2-{5-methyi-2-phenvyl-1,3-oxazol-4-

-2.3-dihydro-1H-inden-{-ylYbutanoate

s

A mixture of the product prepared in step 2, Example 29 (71.4 mg, 0.14 mmol),
NaHCQj; (14.3 mg, 0.17 mmol), 4-chlorophenylboronic acid (26.8 mg, 0.17 mmol} in
sthylene glycol dimethyt ether (1.5 mL.) and water (0.4 mL} was degassed for 20 minutes.

88




Ph Hydr ol ysi s of the product of Exanple 27 by the nethod descri bed above for
Exanple 2 gave a product with the following 1H NVR (300 MHz, d6- acetone) 6
7.96 (dd, 8.1, 1.5 Hz, 2H), 7.48 (m 3H), 7.10 (d, 84Hz'l7|:|)kN@79(d
2.7 Hz, 1 H), 6.71(dd, 8.1, 2.7 Hz, 1 H), 4.22 (t, 6.9 Hz, 2H), 3.40 (m 1
H, 2. 9%giyufe® Hz, 2H), 2.74 (m 1 H), 2.58 (m1 Hpcradsdhsés, 3H, 2.26
(m1lH, 211 (m 1H), 1.95 (m 2H), 1.84 (m 1H), 1.62 (m 2H), 0.859 (td,

6.9, 1P§dﬁ§%2 ﬁﬁ-@memm&dwsgamﬁ%@@M&&Adhegiedfi@%ﬂaxﬁa Sligysd ol ecul ar
wei ght _for' CoBHD 51). 200 WD 03/ 011842

pCT/ t 38be mmﬁb@hﬁqr@ew@rw@#ﬁwﬂh plamin chromatography (10%

2-{6- bEm[ﬁhé;&néﬁomhmdesn%ﬂmM 2ém§) %&MT(éﬂ\Heka{dmmb 2.3- dihvdro-1
H-i ndan- 1-v1lbut anoic QCI d VI a math d) s br ono- hvdroxv 2, 3-di hvdro-1
Qnés

H i ndeﬁSI-C\MS B 2 AL BN {m. EHISf'eEﬁ?im K)sbb8% i on of
br omi nﬁn(m)oﬁé’ama 1@) §Q4@(§0391) !2@4?“—9’6@@ @)@?91\’(@.52%9%@ to 0Cfor 15

mnutes af ter which é droxy-in éife ric acid
et hyl E)a@é‘ﬁ@&d@%ﬁg(mﬁ%oﬂﬁ?dmmhﬁ P%(?aﬂ'é) (@W@“ﬂhg 3PRtedi) After 5
M nut ey 498 (1R, 3H).&7.868¢nh2MpRs renoved and the reaction was stirred at rt for 4
hours. Sol vent was renoved by rotary evaporation. The residue was purified
by columm chromat ography (8% Et OAc in hexane) to obtain a colorless oil of

m)no brom) Bmsﬁfgrtmlébﬁ/@dés‘&hbécﬂ:ﬂ&hmfor%p%d&sdhhd Qtﬁﬂétithﬁﬁg&ﬁémdi ate (B) (20
A: ?éﬂ 1he§‘§r}e" Etmewd GC- VB (+ z = 313 (M); 'H NWR
(DIVBO ap yriate 'Hggéﬂﬂ Hplloying yere mpdeand char et% 1H), 2.091 (m 1H),
2.410 - 2 793 (m 3H),
Example 32
2-{6-chloro-542-{5-m I-2 henyl-1,3-oxazol-4-yvl)ethoxy]-2,3-dihydro-1H-inden-1-
ylitbutanolc acid

@/( LCOOH

ESLC-MS: m/z = 516 (MH'); "H NMR (DMSO — dg): 5 0.847 (m, 3H), 1.557 (m,
2H), 1.888 (m, 1H), 1.987 (m, 1H), 2.137 (s, 3H), 2.247 — 2.687 (m, 3H), 2.819 (m, 2H),
3.234 (m, 1H), 4.187 (m, 2H), 6.994 (s, TH), 7.089 (s, 1H), 7.298 and 7.308 (m, 4H),
7.484 (m, 3H), 7.869 (m, 2H).

Example 33
Methyl 2-{6-methyl-5b S-methyl-2-phenyl-1,3-oxazol-4-yllethoxy]-2,3-dihvdro-1H-
inden-1-yl}butanoate

@x&rﬁm

R,= 0.23 (2:1 hexane:EtOAc), ESLC-MS: mvz = 434 (MH*); 'H NMR (DMSO — d):
5 0.804 (m, 3H), 1.522 (m, 2H), 1.830 (m, 1H), 1,987 (m, 1H), 2.037 (s, 3H), 2.335 (s,
3H), 2.410 — 2.550 (m, 3H), 2.901 {m, 2H), 3.146 {m, 1H), 3.507 (s, 3H), 4.163 (m, 2H),
6.777 (s, 1H), 6.939 (s, 1H), 7.483 (m, 3H), 7.875 (m, 2H).




3.212 (in, 1H), 3.505 and 3.512 (s, 3H), 6.713 and 6.753 (s, 1 H), 7.034 and
7.274 (s,1 H, 9.932 and 9.934 (a, OH). B. Rr=0.30 (4: 1 hexane : EtOAc);
GC-MS(+Cl): rnfz = 393 (M+): 1H NVR (DVBO - do): 5 0.817 2 JAYR06 1.459 -
1.596 (m 2H), 1.920 (m 1 H, 2.101 (m 1 H, 2.433 - 2.768 (m 3H), 3.371
(m 1H) wol3APsand 3.596 (s, 3H), 7.168 and 7.357 (spctidoz2%1935 and 9. 542
(s, OH). COOWe 86 2 7 JM 2006 WD 03/011842 PCTfUS02/ 23614 Step 2. To a
solution of (A) fromstep 1 ab él&ﬁ ny, 0 38 mol) in DMF (3.8 nl) at

‘ 5. ( ) _ hour, the nmesylate as

pr epar e AT . : Heated to 50C for
30 hours. The soI ut| on was Ql}buﬁaﬂﬂc\ml(h wat er, and then extracted with
ethyl acetate three tines. The conbined organic | ayer was washed with water
and brine, then dried (Na2SO) and co ifi
by col um chr omat ogr aphy (Jd)o/ eth | Acetiate in hexane) to give product (63
ng, 34%; Rf=0.46 (2: 1 Et[T ESLC-M5: m z= 498 (VH); 1H NWR
(DVBO - de): S 0.847 3 %, 1.812 (m 1H), 2.146 (m 1H),
2.340 (s, 3H), 2.525 . 788 (m 3H) 2.902 (m 2H), 3.236 (m 1H), 3.481
and 3.586 (s, 3H), 4.2T1 (m 2H), 6.969 (s, 11-1), 7.347 and 7.386 (s, 1H),
7.452 (m ®R=0831 (2‘18%n¢ﬁt0 ESLOEMBS&&EQD(MH*),&HMIB(EMSOGMGModuct from

of T Gt B, "BofTh R N aoa B BE R SR o i ST M2 A0 ne Tot tuxed
over nidt2. 41&3{12.550{@ 3Hpa. Bad(jﬂ,cﬂl-t)cﬁ m(quH)éI:?w,?blg?ﬁgggﬂH)ﬁﬁ ;gct :ﬁdt hr ee
EBEEZnW gﬁ{j %ﬁ‘tﬁr? @? 95‘9?2' (r:rg) ny = 0.18 (2:1 hexane: Et dAc) ;
ESLC-MS: mz = 484 (MH); "HNW (DVSO - d6): S 0.832 (m 3H), 1.468 (m

2H) | 1812(m1H) 2.146 (m %,g_g%%_%MSW 1H), 2.788 (m 2H), 2.904 (m
2H), 3. 015 m 3. 136 and . 209 ( 6.987 and 7. 344
(s, 1 14 gthy paryl-1, 3 h23 i Exanpl e 30

Preparati on of 1H-inden-1-yl[butanoate _
2-f542- (5-met hyl - 2- phenyl - 1. 3-0xazol - 4- yI') et hoxvi - 6- phenyl - 2. 3-
B OOMe
0
@/(\N

Re= 0.60 (2:1 hexane:EtOAC); ESLC-MS: m/z = 502 (MH'); 'TH NMR (DMSO — d¢):
5 0.801 (m, 3H), 1.535 {m, 2H), 1.891 (m, 1H), 1.987 (m, 1H}), 2.299 {s, 3H), 2.410 —
2.550 (m, 3H), 2.988 (m, 2H), 3.146 {m, 1H), 3.506 (s, 3H), 4.337 (m, 2H), 7.011 - 7.041
(m, 2H), 7.405 — 7.493 {m, 5H), 7.884 (m, 2H).

Example 36
2-[5-]2-{5-methyl-2-phenyl-1.3-0xazol llethoxy]-6-{2-thienyl}-2,3-dihydro-1H-

inden-1-yllbutanoic acid

Wy

Ry= 0.18 (2:1 hexane:EtOAc); ESLC-MS: m/z = 488 (MH"); 'H NMR (DMSO - dy):
§0.801 (m, 3H), 1.535 (m, 2H), 1.891 (m, 1H), 1.987 (m, 1H), 2.299 (s, 3H), 2410 —
2,550 (m, 3H), 2.988 (m, 2H), 3.146 (m, 1H), 4.337 (m, 2H), 7.078 (m, 2H), 7.472 (m,
5H), 7.896 (m, 2H),




di hydro-1H i nden-9 yObutanoic acid via nethyl

2- (5-12- F5- et hyl - 2phenvl - 1. 3- oxazol 4-yl ) et hoxvl - 6- phenvl - i h §r04 H

i ndenl1-vt}butanoate COOH 87 ,'r r r;; r~ 2 7 JAN 2006 WD oZaidA!iéﬁ\é

PCTI US02123614 COOVe Step 1. A mixture of the product of step 2, Exanple 29
and Pd( Wthaodisun THE (1.5 nml-) was stirred at rt fopc3@sengiies.

Phenyl boronic acid (13.2 ng, 0.108 mmpbl) and 2 N NaOH were then added into
the solution. The m xture was pRahsd 370 reflux for 14 hours. The sol ution
was al |l o cit e] dovvn di | te Wt water and extracted with ethyl

acet at e ' ; 3 ¥ 2ot ‘ WP SR ST ey

dried over sodium sutfat e1HTﬁtﬁnﬂm;Mt&JCt was purified by colum
chromat ography eluting wt 5% ethyl agcetate in hexane to obtain the
desired product (8.6 ng). Rf= 0.48 (2 1 H‘é@?‘&ne Et OAc); ESLC-MS: mfz = 496
(MV): 1H NVR (DVSO - d6): 6 ®,804Per\3K), 1.541 (m 2H), 1.880 (m 1H),
1.987 (m 11-1), 2.090 (= '_) .698 (m 3H), 2.791 (m 21-1),
3.199 (m 1H), 3.524 an ‘ ), 4.190 (m 2H), 6.970 (s, IH), 7.062
(s, 11-1), 7.275 (m 5 "3H) , 7.868§m 2H). COOH Steo 2. The
ester was |Ryer0casy(4d thekanetBIOAGDESIAENIST nlredS 78 NA); H)NMR\(BMBOeddgxt R = 0.16

o 623 fﬁﬁzgﬁj 3qu£§%%‘%&\%% é%%#?ﬁﬁzﬁ)wol(&gﬁ{)w % 188 (58 3H)

T 023 el ettt ST (T o
2i-1) 92;6%?@ g’#%é’ afIOKI %)rret hyIrn . " L "

2- d644- chl or oohenvf - 5- f 2- (5- et hvi - 2- nhenvl - 1. 3- oxazo4- 4-

yi |l et hoxvl -2, 3-di hydro-1 Hi ndg%—alglsgut anoate OOMe A mi xture of the product
prepared I n step 2, Exanple 29 , 0.14 mol), NaHCO3 (14.3 ng, 0.17
m’TD|), K UL :'t {famnethyl-2-p : : pt dtdibyidro-1H-

inden-1-yltbutanoic acid

I L\D K;g

Rs= 0.17 (2:1 hexane:EtOAc); ESLC-MS: m/z = 564 (MH"); "H NMR (DMSO — dg):
6 0.847 (m, 3H), 1.468 (m, 2H), 1.812 (m, 1H), 2.146 (m, 1H), 2.361 (s, 3H), 2.414 —
2781 (m, 3H), 2.995 (m, 2H), 3.123 {m, 1H), 4.125 (m, 2H), 7.345 (s, 1H), 7.437 (m, 3H),
7.886 (m, 2H).

Example 38
Preparation of 2-{6-a I-5-42-{5-methyl-2-phenyl-1,3-oxazol-4-yl}ethoxy]-2,3-

dihydro-1H-Inden-1-yl}butanoic acid
via
methyl 2-{6-a -5-methoxy-2, 3-dihydro-1H.inden-1-yl)butanoate

0 COCH

»igr ol
" #




et hyl ene glycol dinmethyl ether (1.5 m-) and water (0.4 m-) was degassed
for 20 minutes. 88 '7'" 4f t ti ~rt113'~ 27 JAN 2006 WO 03/9#1’%

PCT/ US02| 23614 Pd(dppf)Cl 2 was then added to the sol ution he"'m xture was
heated to reflux for 2 days. The m xture was then concentrated and purified
w t h colygdeeRsomat ography (10% Et OAc i n hexane) topopusiznidesi red product
(25 ng). Rr=0.51 (2:1 hexane: Et OAc) ; ESLC-I\/IS mz =530 (MH); "H NW
(DVBO - de): 6 0.841 (m 3H), 1.5 (m0 1.888 (m 1H), 1.987 (m1H),
2.146 (s, 3H), 2.247 -2.698 $m 3H) y°%¥e" (m 2H), 3.214 (m | H), 3.487
and 3.5538 (s, 3H), 4.189 («+ Fy 5. 993 (s, 1 H, 7.080 (s, 1 H), 7.308 (s,
4H), 7.493 (m 3H), 7.868 (m By using the above described nethods for
Exanpl es 26-31 and substitMe(Dng he appropriate starting materials, the

fol l .@@ 542- ( 5-
rrgt hS\INI > Vgé oxazg{ﬂg ég ?j\t}l ismhﬁ ro ’}{grllimbgrnﬁb - vl(}but anol c
aci d @tmsmmmw@de(@ rolvIg-683:mmed), fallew ﬁet&admds 0.847 (m 3H),
L. 557 Afgn %smé&gazmwﬂmrndeﬁe@mm@%m% §HAmdy 21772 687
lH) 7!@%1)&%@0'7'0'3(932(7@)4@%87 mixmwmaweda @@dor(mmlzvtps Exarrpl e 33

Vet hy | Tiedis Bt Wye ropivlet dna-theiniire &m@hﬁm#or 46 Ao arRd mitule wag hoxvl - 2. 3-di hvd
ro-1 H inden-1-vl}but anoate Ove (2: 1 hexane: Et OAc ESLC—I\/B mz =

434 ( MRfured over i Asfyees of cgingy HC Eefe ad@ﬁﬂ (WS mjdyrewasexiracied ity 1. 830 (m 1
|2‘|) 90% Aifylens éhloiﬂle twiceD Jhe CoMbIRED orgé’mé’ﬂa verd Were v%'ghed ﬁltrﬂﬁé}%rl_g 25 5%07(7;” ( 3H) 1H
. : s, :

6. 939 '%'ga"" fF% Wat?’ 25 éﬂ?{"lﬁ% W%s H?e“g'gged a5 puriiod By

chromatography with 10% EtOAc:hexane to give desired product (103 mg, 68%). Rs=

0.28 (4:1 hexane:EtOAc); GC-MS (+Cl): m/z =291 (M"); *H NMR (DMSO — d;): & 0.840

(m, 3H), 1.536 (m, 2H), 1.876 (m, 1H), 2.108 (m, 1H), 2.505 {s, 3H), 2.521 (m, 1H), 2.760

— 2.889 (m, 2H), 3.236 (m, 1H), 3.511 and 3.589 (s, 3H), 3.836 (s, 3H), 7.012 and 7.253

(s, 1H), 7.440 (s, TH).

O OOMe

HO

Step 2. To a solution of AICI; (238 mg, 1.77 mmol}) in CH,Cl, (1 mL), was added
the product of step 1 {103 mg, 0.35 mmol) in CH,Cl» (2 mL). The mixture was cooled to
0°C for 5 minutes, then EtSH (0.13 mL, 1.77 mmol) was added slowly. The mixture was
stirred at this temperature for 4.5 hours. The mixture was then poured over ice water,
stirred for 10 minutes, and extracted with CH.Cl, twice. The combined organic layers
were washed with water, dried over sodium sulfate, and concentrated to give product (86
mg, 89%). R,=0.51 (4:1 hexane:EtOAc); GC-MS (+Cl): m/z = 276 (M*); 'H NMR (DMSO
— dg): 8 0.841 (m, 3H), 1.574 (m, 2H), 1.888 (m, 1H), 2.094 (m, 1H), 2.585 (s, 3H), 2.639
{m, 1H), 2.729 —~ 2.847 (m, 2H), 3.244 (m, 1H), 3.513 and 3.628 (s, 3H), 6.774 and 7.503
(s, 1H), 6.792 and 7.715 (s, 1H), 12,117 and 12,143 (s, 1H).

0 COOMe
0
e
N

a2




*7 2 7 JAI 2006 WD 031011842 PCT1US02123614 Exanple 34

246t net hvl - 54245- et hyl - 2- phenyl - 1. 3- oxazol - 4-v 006

| et hoxvl - 2. 3-di hvdro-1H i nden-1 vil butanolc acid COOH R, . = @.73%'“( g]: 1

hexane: Et OAc); ESLG-MS: mz = 420 (MH);"'H NWR (DVMSO - de): 6 0.827 (m

3H), 1.508odwmss2H), 1.828 (m 1 H), 1.987 (m 1 H), ZQAdodBera3H), 2.333 (s,

3H), 2.410 - 2.550 (m 3H), 2.894 (m 2H), 3.146 (m 1 H), 4.116 (m 2H),

&3373 (s, lotéh 3. THe &ARing of thd hdroxd iddefie @BticAEH estér FRBpOWithald . Exanpl e 35
hyl

24542- Peeptt phpter Famele 26 BRI m 749%Miky 1 - 642-t hi envi | - 2. 3-dI hvdr o-

1Hinden-1 vi (butanoate ooMe Rf= 0460 1 &t%_gne Et CAc); ESLC-Ms: nml z= 502

(MH);1H NWVR ( DMSO - d6) 80801(m 3H, 35 (m 2H), 1.891 (m 1H),

1.987 (m 1H), 2299( O (m 3H, 2.988 (m 2H), 3.146

(m 1H), 3.506 (s, 11 - 7.041 (m 2H), 7.405 - 7.493

(m 5H), 7.884 (m 2H) ﬁ‘p|e 36024 ~(2 5-net hy!

2- phenyl - 1. 3- oxazol - et hoxyl - 6- (2-thi envl)-2. 3-di hydro-| H

| ndpn-1-1b LG MS: nifz= 488
(rl\]/HI)O,an NN&E%B@QIE@W% tﬁ%fr “é‘%ﬁﬁ‘?‘“\%‘é& eﬁ%ﬁﬁ}smfgggl (m 1H)Z 1. 987
(m 1Hpshion geodeseribed abgve thlmlpIOQU@-B:O“ 8 (ZH)hexazremAq)hESm-MS 3.146 (m 1H),

3 s AT R o i 20 5 0

2- (4. 62-tHedme i), 8-303 (3, 8HLBBAY (s, EHbﬁdﬂﬂm 11|'B.-23'J@2(ml 2H), 2Ry eénm@k)l - 2. 3-d i hvdro-
11 ndggslib YR R3b Gm FHYME039 and 7.441 (s, 1H), 7.446 (s, 1H), 7.465 (m, 3H),

7.875 (m, 2H).

Using a combination of the above described procedures and substituting the
appropriate starting materials, a variety of compounds were prepared and are described

below.
Example 40
Methyl 2-{542-{2 5-diphenyl-1,3-oxazol-4-vl}ethoxy]-2,3-dihydro-1H-inden-1-
l}butanoate

Me

Yield: 0.09 g, 46%; "H NMR (CDCl;, 400 MHz) & 0.83-0.93 (t, 3 H), 1.55-1.78 (m,
2 H), 1.87-1.97 (m, 1 H), 2.10-2.22 (m, 1 H), 2.44-2.52 (m, 1 H), 2.67-2.80 (m, 1 H), 2.81-
2.93 (m, 1 H), 3.21-3.29 (m, 1 H), 3.23-3.33 (1, 2 H), 3.62 (s, 3 H), 4.34-4.43 (f, 2 H), 6.66-
6.72 (m, 1 H), 6.76 (s, 1 H), 7.05-7.14 (d, 1 H), 7.33-7.39 (t, 1 H), 7.43-7.51 (m, 5 H),
7.78-7.84 (d, 2 M), 8.06-8.12 (m, 2 H).

ik -4
i -




Rf = 35 (4:1 hexane: Et OAc); ESLG-MS: nVz = 578 (MH); 1H NVR (DVSO -- de):
8 0.847 (m 3H),1.468 (m 2H), 1.812 (m 11-1), 2.146 (mgl',l%%;}mﬁz 350 (s,

3H), 2.407 - 2.788 (m 3H), 2.982 (m 2H), 3.225 (m1H), 3. and 3.588 (s,
3H), 4.145 (m 2H), 7.276 (s, 1 H, 7.458 (m 3H), 7.866 (m 2H). Exanple

38  2- (WoBzsthdh Oono- 5-1 2- 15-rnet hvl - 2- ohenvl - 1. 3- oxazqliTrekez/23614
vl ) et hoxvl -2. 3-di hvdro-1 H inden-1-vllbutanolc acid COOH Br Rf= 0.17 (2:1

hexane: Et OAc); ESLC-MS: 1z = fiathpldd : 1H NVR (DI\/BO d6): .8 0.847 (m
3H), 1. 1. ., 3H), 2414 -
2.781 ( ic 7345 (a, 1H),

7.437 (m 3H)
6-acetvl -5.{2. (5-nmet hyl - 2- phen)
di hydr o-1 H | nden-1vl ) but anoi c
2- (6-acetyl --met hoxv- 2. 3- digwd

7. 886 (m 2H)

Ie 39 Preparatlon of 2
azoledlnv! ) et hoxvl - 2. 3-

et hyl

-I -vl)butanoate O -'~COCH 91 t

COOMe MeO Step 1. To a solution

t 7) JAN 2006 WO 03/ N i
of AICI3 (103 ny, 0.7 INlnneherne chloride (2.5 m-) at 0C, was
added acetyl chloride .044 nL, 0.63 mol), follomed by the addition of a

| uti - ,
8.05;t In?n?l ??e?ﬁb %Phél enemﬁ/or |C§ mmﬁi)%d# E "%sl.t:lajf ¥%2”?n@?3£2 \(N;go "

stirrdd)al- 56678 6m, 1

) 8B Edm, 1 he. 1?(?627dﬁbﬂ 206 (ed Hn68he ni xture

sti ”%bﬁh ﬁh)faozi'-a% &%ﬁaﬂh%omﬁmaamw (99%)9@6@6'%@! @F?-l and 4 drops of

conc.

t wi ce 8.7He 168%9%566&’ dah'?n '634“5&%&‘51 Hio? d3vtenHaw 5\M)-tﬂa7%§%ﬁd 2

HCl tracte é ‘ene chl ori de
»05 N NaOH and

wat er .g oB10mI2mM)C | ayer was dried, concentrated, and purified by

ae F_- y

HB _ﬂ‘ LA

Example 42

Methyl 2 2-{5-isopropyl-2-phe xazol-4-yl}ethoxy]-2.3-dihydro-1H-inden«1-
yllbutanoate
02M9

Yield: 0.09 g, 45%; "H NMR (CDCls, 400 MHz) & 0.78-0.96 (t, 3 H), 1.26-1.32 (d, 6
H), 1.51-1.62 (m, 1 H), 1.64-1.75 (m, 1 H), 1.81-1.93 (m, 1 H), 2.07-2.21 (m, 1 H), 2.40-
251 (m, 1 H), 2.65-2.75 (m, 1 H), 2.77-2.88 (m, 1 H), 2.91-2.98 {t, 2 H), 3.09-3.16 (m, 1
H), 3.21-3.28 (m, 1 H), 3.62 (s, 3 H), 4.10-4.17 (t, 2 H), 6.60-6.68 (d, 1 H), 6.72 (s, 1 H),
7.01-7.13 (d, 1 H), 7.33-7.45 (m, 3 H), 7.94-8.00 (d, 2 H).

Example 43

2-{5-[2-{5-is I-2-phenyl-1.3-oxazol-4-yllethoxy]-2.3-dihydro-1H-inden-1-yl}
butanolc acid

o

Yiekd: 0.08 g, 97%; "H NMR (CDCl;, 400 MHz) & 0.91-0.98 (t, 3 H), 1.30-1.36 (d, 6
H), 1.58-1.79 (m, 2 H), 1.89-2.05 (m, 1 H), 2.12-2.27 (m, 1 H), 2.44-2.57 (m, 1 H), 2.60-
2.80 {m, 1 H), 2.83-2.96 (m, 1 H), 2.97-3.02 {t, 2 H), 3.10-3.21 (m, 1 H), 3.24-3.32 (m, 1

O,H

-)-'?r-

STy




chromat ography with 10% Et OAc: hexane to gi ve desired product (103 ng, 68%.
R, 0.28 (4:1 hexane:EtQAc); GC-Ms (+Cl): nmlz= 291 (1); 'szm (Z@}){B - do6):
8 0.840 (m 3H), 1.536 (m 2H), 1.876 (m 1 H, 2.108 (m N 505 (s
3H, 2.521 (m 1 H, 2.760 - 2.889 (m 2H), 3.236 (m 1H), 3.511 and 3. 589
(s, 3H) woesdfsedis, 3H), 7.012 and 7.253 (s, 1H), 7. 4¢@nkew2séil). HO Step 2.
To a solution of AICI3 (238 ng, 1.77 mmol) in CH2CI 2 (1 nL), was added the
productyof 83-811 1 HY 76ar3e4d( R I, xture was
cool ed é 1454?‘)(”“91% nut ;gp 1?ﬁeﬁﬁ%{%H ?0. 13 r?i( 15%)%@%s added
sl ow yH 'FMQ(@U?'@)A@S stirred at this tenperature for 4.5 hours. The
m xture was then poured over ice water, stirred for 10 m nutes, and
extracted with CH2CI 2 twi ce. Tﬁ coréhned organic layers were washed with
wat er, dried over SOdI um sul fa oncentrat ed to give product (86 ng,
89% . R, =0.Meth¥l 28 { i {6ethyl-Zpl@hy)-1,3Gxaddb 2. ¥-dihy8eTH-\VH) ; ' H NVR ( DVMSO
- do): S 0.841 (m 3H) 1. 57%&@%888 (m 1H), 2.094 (m 1H), 2.585
(s, 3H, 2.639 (m I H, 2 . m 2H), 3.244 (m 1 H), 3.513 and
3.628 (s, 3H), 6.774 and 7.503 (s eCPae and 7.715 (s, 1H), 12.117 and
12.143 (a, 1H. 0 ~~COOWe 92 2 WO 03/011842 PCTI US02123614 St ep
Vi cacid ester of step 2 with the
nmesyl ate of step 2, N a : z =462 (MH); O-,\,000H Step 4.
The hydrolysis of the duct from step 3 was carrled out in simlar
fashion as described abpve t%ﬁgl ve product Rf = 0.08 42 1 hexane: Et OAc) ;
ESLC- M. n¥ield4R14 gviid; H'NMN @l@m@w60§5@%483(ﬂh 2#).354, 368 (m 2H),

AT s W s G e o T

2
(s, 1 2"9 %%2“29#"‘ Lt §5’@rﬂ1 (GRif3) 325‘:"!3745(“'( tht) g a conbi nation

of the4aba\at5 (@Igmrsdaesiw(domqhsrmsmd) $U@$t1l4T(&Jt1lH}97t35$4sgqlaP3 Apriate starting
mat eri al ty of conpounds were prepared and are descri bed bel ow.
2% Qs H

Exanpl 2454242, 5- di phenyl - 1. 3- oxazol . 4-vl)ethoxyl -2.3-di hydro-1
H-i nden-1 -
Example 45
2-{5.J2-{5-sthyl-2-phenyl-1.3-0 I-4-yi}ethoxy]-2.3-dihydro-1H-inden-1-yl
butanoic acid

O.H
@m
N

Yield: 0.05 g, 60%; "H NMR (CDCly, 400 MHz)  0.85-0.98 {m, 3 H), 1.21-1.33 {m,
3 H), 1.37-1.54 (m, 1 H), 1.56-1.78 (m, 2 H), 1.87-2.29 (m, 2 H), 2.45-2.60 (m, 1 H), 2.69-
2.79 (g, 2 H), 2.85-2.95 (m, 1 H), 2.96-3.01 {t, 2 H), 3.27-3.49 (m, 1 H), 4.14-4.23 (, 2 H),
6.656.71 (d, 1H), 6.75 (s, 1 H), 7.03-7.17 (d, 1 H), 7.38-7.46 (m, 3 H), 7.95-8.01 (d, 2 H).

Example 46
Methyl 2 2-{2-phenyl-1.3-oxazol-4-vl)ethoxy]-2.3-dihvdro-1H-indenyl}hutanoate

CO;Me
@/{c\:\j\/\

Yield: 0.18 g, 80%; *H NMR (CDCl;, 400 MHz) 5 0.82-0.92 (t, 3 H), 1.56-1.66 (m,
1H), 1.67-1.77 (m, 1 H), 1.88-1.99 (m, 1 H), 2.12-2.23 (m, 1 H), 2.43-2.52 (m, 1 H), 2.68-




vl butanoate Yield: 0.09 g. 46%'H NVR (CDCl3, 400 MHz) S 0.83-0.93 (t, 3
H, 1.55-1.78 (m 2 H), 1.87-1.97 (m 1 H), 2.10-2.22 (mz?é-]?ﬁm(]@,44-2.52
(m 1 H, 2.67-2.80 (m 1 H), 2.81- 2.93 (m 1 H), 3.21-3. mi H,
3.23-3.33 (t, 2 H), 3.62 (s, 3 H), 4.34-4.43 (f, 2 H, 6.66- 6.72 (m 1 H),
6.76 (Swooddissy. 05-7.14 (d, 1 H), 7.33-7.39 (t, | Hpcristhdadie5l (m 5 H),
7.78-7.84 (d, 2 H), 8.06-8.12 (m 2 H). 93 T 27JAN7006 WD 03/ 011842

PCT/ U )
el SR @Rk, mngnm) 302841(4 2H) 325333 (m, 1 H), 363 (5, 3H)

Hunde41214§?ﬁb%ﬁbﬁcﬁ9@@dﬂd“®zﬁﬁgﬁ dif: 7.1 6?5@1?6%4147&]\@1(%03 400 MHz) S
0.85- W@ﬁ?é&tm%ﬁﬂ?b&%@s%m@mm 1H, 1.57-1.78 (m1 H, 1.88-2.07 (m 1
H, 2.12-2.27 (m 43-2.56 (m | H), 2.68- 2.97 (m 2 H), 3.27-3.35
(t, 2 H, 342350(m1H) 4.34-4.41 (t, 2 H), 6.66-6.73 (d,1 H), 6.77
(s,1H),702716(d1H),7B£an7|:_.|éa(t 1H),743752(m 5 H),

7.78-7. ). o 8. 05-8. 12 ( 4 h

245‘ 12‘ X y Ot > V -“"- ': A E v " : y = Ci F y

ro-1 Hinden-|-

y6but anoate ozlve Yi el d: 0 09 g, 5% 'ﬂ | 3, 400 MHz) S 0.78-0.96 (t,

3 H, 1.26-1.32 (d, 6 'y 51162 H, 1.64-1.75 (m 1 H),1.81-1.93

(mlH, 2.07-2.21(m 1 H, 2.65-2.75 (m1 H, 2.77-2.98

(m 1 H), 291298(t 1 H, 3.21-3.28 (m 1 H), 3.62
3 , 4.10-4.17 (tY 660668(d 1H, 6.72 (s, 1 H, 7.01-7.13

(s,
d,1H, 7 7.45 94-8.0 . Example 43
(2- 1542 (5- Fs?%bp&aﬂ g‘%} ﬁé@?(@%&%&‘%@@lﬁ 91’115% B D 3361 Hur o- 1

H- i ndenHyj, 18541 . dayimamen crmab@hﬂ-gm’aﬂzz@oﬂ&mﬂi-%oﬁ NNR2(68DCI 3, 400 MHz)
60 9]291& 1(|-b zg’z-la'%o(m 2?1% 3028 ?f 2%),323337(m 1 H), 4.17-4.28 (t, 2 H),

6.66-6.74 {d, 1 H), 6.78 (s, 1 H), 7.04-7.18 (m, 1 H), 7.39-7.47 (m, 2 H), 7.55 (s, 1 H),
7.98-8.05 (m, 2 H).

Example 48

Methyl 2 2-[2-{2,3-dihydro-1-benzofuran-6-yl}-5-methyl-1,3-oxazol-4-vl]etho:
2,3-dihydro-1H-inden-1-ylbutanoate

@_«c’:ﬁ/\o /QBAOQM&-

Yield: 0.17 g, 58%; 'H NMR (CDCls, 400 MHz) 5 0.86-0.97 (t, 3 H), 1.41-1.53 {m,
1 H), 1.61-1.77 (m, 1 H), 1.92-2.01 (m, 1 H), 2.04-2.20 {m, 1 H), 2.40 (s, 3 H), 2.49-2.56
(m, 1 H), 2.71-2.82 (m, 2 H), 3.93-3.00 (t, 2 H), 3.21-3.32 {t, 2 H), 3.34-3.49 (m, 1 H), 3.75
(s, 3H), 4.18-4.24 (t, 2 H), 4.54-4.70 (1, 2 H), 6.70-6.76 (d, 1 H), 6.79 (s, 1 H), 6.82-6.89
(d, 1 H), 6.92-7.01 (d, 1 H), 7.75-7.80 (d, 1 H), 7.87 (s, 1 H).

Example 49
2 2 2, 3-dihydro-1-henzofuran-6-yl}-5-methvi-1 ol-4-yllethoxy}-2.3-

dihydro-1H-Inden-1-yl}butanoic acid

s
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H, 1.58-1.79 (m 2 H, 1.89-2.05(m 1 H), 2.12-2.27 (m 1 , 2.44-2.57
(ml1H, 2.69- 2.80 (m 1 H, 2.83-2.96 (m1 H), 2.97-3.02 Mmﬂe
3.10-3.21 (m 1 H), 3.24-3.32 (m 1 94 27 JAN 2006 WO 03101

PCT/ US02123614 H), 4.14-4.21 (t, 2 H), 6.63-6.71 (d, 1 H), 6.75 (s, | H),
7.04-7. Wodapaslz H), 7.36-7.45 (m 3 H), 7.94-8.00 (e@cr@sdd3sikexanpl e 44

Met hyl 245. 12- (5- et hyl - 2- phenvl - 1. 3- oxazol - 4vl ) et hoxvl - 2, 3-di hvdro-1 H

i ndenvl } but HWopl 0 MHz) 5

) 85 /! 91 (\flél@&iﬂ)é’?@i%e H(Nﬁhgcoéh%owé)-zz@@ oﬁdi’%’%r@)@@% ‘érﬁ e o7 (m 1
H) , 6601 Z‘-‘n{mvﬂ %18%1%(12»16'2&) et #3@1 12’)@835(%%@ %&8-2§OH) 2.82-2.93
(m 1 ). %et3.080t, AHiB.393%. $H3 , 4.16-4.25
i tﬂh 1}2) é@@g%mgzﬂ)%dzl)sm?(t,% ) ﬂ)z ﬁ)a? @?(3 ) e e
(m 3 ﬁpMﬁ(@gk@W—fﬁﬁ(tzz%s?@g&ﬁg éé)ss 3(s 1H 67?—6 (d 1H)

2- 15424513'[0%& -12]-|)p-h¢nyl7g§da|-gxp1g3)s- HKII | et hoxvl -2. 3-di hvdro-1 Hinden-1-vi}
butanoic acid Yield: 0.05 g, 60% 1H NWVR (CDClI 3, 400 MHz) 6 0.85-0.98 (m 3
H, 1.21-1.33 (m 3 H),1.37-1.54 (m 1 H), 1.56-1.78 (m 2 H), 1.87-2.29
(m 2 H, 2.45-2.60 (m 1 H, Ex@mples079 (q, 2 H, 2.85-2.95 (m 1 H),
296&01(t2H) 327349(m1H) 414423(t2H),665671(d1
H) , atidn bfje Jriethy : i

H) . Exanpl e 46 Met hyl 2 15 2 &Lﬂ -oxazol 4v| | et hova 2.3-di hivdro- 1
H i ndenvbbut anoate CO2Me Bn % 1H NVR (CDCI 3, 400 MHz) 5
0.82-0.92 (t, 3 H), 156166(mvua1|—|) 167177(m | H, 1.88-1.99 (m 1
H, 2.12-2.23 ¢ih | y 2. .68 2 W 2a06 WO 03/011842
PCT/ US92123612 2.5 ] 2. 9 , Tt (t, 2 H),
3.25-3.33 (m | H), 363(s 3H) 421 30(t 2 , 6.69-6.74 (d,1 H),
6.79 (s, 1 H), 7.11-7.16 (d, 1 H), 741 479('m 3H) 7.55-7.58 (m 1 H),

7.99-8.05 (m 2 H).

-0
NS
OTMS
Step 1. LDA (prepared from 11 mmol DIA and 11 mmole BuLi} was added to
methyl 2-ethoxyacetate (10 mmol) in 50 mL THF at -78°C, stirred for 1 hour, then TMSCH
(30 mmol) was added. The mixture was concentrated in vacuo, and was carried to the
next step directly without purification.

Step 2. 5-Benzyloxy-1-indancne in CH;Cly (5 mL} was slowly added to TiCl, in
CHoCl; (10 mL) at -78°C, stirred at -60°C for 10 minutes, and cooled to -78°C. The
product of step 1 in CH,Cl, (5 mL) was slowly added and stirred for 10 minutes. The
reaction was quenched with saturated K>CO;, filtered, extracted with ethyl acetate, and
dried over sodium sulfate. Column chromatography vielded a colorless oil as product.
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le 47

-1242- phenyl - 1. 3- oxazoi - 4- vl | et hoxyl - 2. 3-di hvdr o- 1H- i n?e;nw Zﬂﬂﬁ} but an0| C
C2H Yield: 0.07 g, 46%"'H NVR (CDCl 3i 400 MHz) S 0.8 éf

-1.51 (m 1H, 1.59-1.81 (m I H, 1.88-2.00 (m | H, 2. 11 2 29 (m 1

2 Axcospbsian | H), 2.68- 2.81 (m1 H), 262-3. 00pcous@abhs 3.02-3.11 (t,
3.23-3.37 (m 1 H), 4.17-4.28 (t, 2 H, 6.66-6.74 (d, 1 H, 6.78 (s,

, 7C%hﬂ4‘i9&'>3(ﬂRT]=4'bO mif:; KR (cDGCI{ 800 MHEDs 7.9 (8D df, 3.2515H)m), 7- 98-8.05 (m

5. 16 TR IEH GOH Y B D1 403 B . B35 (et V256 BHGRk AP 4-v1 | et hoxv) -
-di pydpy-1 H i nden-1-yl | butanoate 02Me Yield: 0.17 g, 58% 'H NWMR (CDA 3,
MHz) 'S 0.86-0.97 (t, 3 H, 1.41-1.53 (m 1 H), 1.61-1.77 (m 1 H),
-2.01 (m1H), 204-2.20 (m 1 H), 2. (s, 3 H, 2.49-2.56 {m | H),
-2.92 (m 2 H), 3.93-3.00 (t, 2 H, 3 2193.32 (t, 2 H, 3.34-3.49 (m 1
3.75 {s, 3 H, 4.18-4.24 (t, 2 H), 4. 4.70 (t, 2 H, 6.70-6.76 (d, |

: 6.79 (s, 1 H), 6.82-6.8%_(d, 1 @01 (d, 1 H), 7.75-7.80 (d. 1
, 7.87 (s,1 H). Exar@AQ\ |
245-(24242. 3-di hvdro- | nzoNar Ymet hyl - 1. 3- oxazol - 4-vet hoxy) -2, 3
di hydro-i nden-| -vl| | butanojic a id 9 7 JAN 006 _ 03/011842
PCTI uso2/ 23%%25—% he grogyrt 3+ st%/&*ﬁac'%ﬁ“?@% %ﬁ'v\@ r# 90-1.04 (t, 3
: 1 ﬁa&tths&beﬂmrExémﬁI&stteﬁeﬁa e desiredfindiprodl ct&?as réparddand H), 2.12-2.23

(t 2 ?‘i%a riggy géﬁl@m‘]-ﬁq%f@-fig;g%ﬁ% W{Q}QD@ 480@!—%&5%@” 2. 92 3.01

4. 46- 4957A.56 (2H, t)H) 16 (BH,85-6F0{3H (i), 4:n6|(ﬁHq)635§(z(m)3l5 42)4,, mf-3/0- 6. 84 (d 1H,

ErgéaZQ?'gaﬁo?Pﬁmm) 258 G5 ) §.40%am Iy )+ 783 (s, 1 H). Exanple 50

et hoxv(542-f5-net hyl - 2- ohenvl - 1. 3- oxazol - 4- vl | et hoxvi - 2. 3-di hvdro -
1Hinden-1 -vilacertic acid vi Bxamble 51
Preparation of 2-{5-[2-{5-methyl-2-phenyl-1.3-oxazo}-4~ hoxy]-2.3-dihydro-1H-
inden-1-ylibutanocic acid
via
2-(4-methyi-2-phenyli-1,3-oxazol-5-yl}ethanol

assGuo
Shan

Step 1. To a solution of sodium hydroxide (8.98 g, 224.48 mmol) in water {112.25
mL), was added at rt DL-Alanine (10 g, 112.25 mmol). The resulfing solution was heated
at 75°C and the benzoyl chloride (15.77 g, 112.25 mmol} was slowly added. The reaction
was heated for 30 minutes, and cooled down to 0°C with an ice bath. Conc. HCl was
added to adjust the pH to 1, then the white solid was filtrated through a fritted glass funnel
and vacuum dried with P2Os ovemight. No purification was needed. This gave N-
benzoylalanine (19.6 g, 90.4% yield) as white solid. 'H NMR (DMSO-d5) 5 12.61 (s br,

1H), 8.64 (d, 1H), 7.87-7.85 (m, 2H), 7.52-7.43 (m, 3H), 4.40 {q, 1H), 1.39(d, 3H).
o8

SRR
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et hyl f543enzyl oxy)-2. 3-di hvdro- 1Hi nden-1| -yl i denel (et hoxy) et hanoate 0-1
OTMs Step 1. LDA (prepared from 1l mmol DI A and 11 nmol e Buli) was added to
nmet hyl 2-ethoxyacetate (10 mml) in 50 nL THE at -78C, sti?rcei}#Nf'% 1 hour,
then TMSCl (30 mmol ) was added. The m xture was concentra g hz acuo, and
was carried to the next step directly wi t hout purification. Step-2.

5- Benzywogeligszndanone in CHZC2 (5 m-) was slow y apiciesoe/icd CL in CH2Cl 2
(10 mL.) at -78C, stirred at -GOCfor 10 m nutes, and cooled to -78C. The
product of step 1 in CH2C 2 (EDrri ) was sl owy added and stirred for 10

m nutes. The reaction was -- (L. saturated K2C3, filtered,
extracted with ethyl acet 3 dr| d over sodium sul fate. Col um
chromat ogr aphy vyi el ded a .. rI ess Qi 10 as product. 97 2aa6 17 AN WO

031011842 R SQ2/ 353 .00 m CDCt 3, 400
M) 5 7. 9%%9—& e "%égéé‘( é%e a"@efég(@qﬁ ‘?“’"i‘f’%%“k”ﬁ‘i’—l‘“ | 4.15 (2H,
q%} 3. 'ﬂﬁF(?thl?),Cﬂnd cﬁrbﬁﬁyl diﬁﬂldazolﬁ(CDB (864 921I1||39n‘imol)1wé?s2ad(<j:l(edil-frherr) S][ ep 3. Usihng
the prodyct of. st (fin ria . edur es ar to that
descP| rlgdplxtg?vr% ﬁrr%ﬁ 3{‘)‘2 %i@o‘e[%ﬁgwag n’se(g '?'fonaa?ecﬁ?do'?ﬁjg’]t was prepar ed
and Céthﬂ acdtale (383lg, 4338 MEndiNHTHF 4048R) vias cBiled-d@vitb —TBIC andNIIA ( CDCl 3, 400

(2H1 )23 ik 85T 2 T ool oot Bl e febuli 1,50 o

s), 1.solutipBwas sfirred B amimites & 178 Ceprat the litbiumainolate generated was

ﬁnégﬁ%ﬁﬁ%ﬁﬁ%ﬁfg g@ég @}eie%%hltésmwgﬁ%ﬁﬁ%ﬁﬁﬁgﬂé&;gg -5- vI ) et hanol

Step landmarmed op ter1870- oTheswpwmueﬂszhedewtba sgigrajed ZRIBOUPOMBN ) i n wat er
(112. 24 NHIE) 1Ph‘é§& el Shapted dndlthe dyAidserd él%d%ver]iﬂ@s@énmﬂvénts The resulting

solution was heated at 75C and the benzoy] chloride (15 g, 112.25 mol)
was sl rsmoyedigdecreduged prossire. The cruderradust was qaﬂled%ﬂ‘m“ﬁﬂts@é’w'@ﬁ'& cool ed down

t o OC wirfiéntion. TSgdiatebhyl m@zoyldamomxo@ddﬁdatém @@ngﬂ/ ifig) a4 to 1, then the
white saolid was filtrated thr, q_lass

white solid. ES-MS m/z 2634((MH)? LC RT (mm)1 53 NMR (Acetone-ds) 58.13

(s br, 1H), 7.93-7.91 (m, 2H), 7.58-7.43 (m, 3H), 4.72 (m, 1H), 4.19-4.01 (g, 2H), 3.67 (s,

2H), 1.47 {(d, 3H), 1.15 (1, 3H).
O
N

Step 3. To a crude mixture of ethyl 4-(benzoylamino)}-3-oxopentanoate (0.6 g,
2.28 mmol}) in DMF (4 mL) at rt, was added POCI;{1.04 g, 6.84 mmol), The resulting
solution was heated at 90°C for 1 hour, then cooled down to ri, and poured into ice for 30
minutes. The aquecus solution was carefully added to a saturated aqueous solution of
NaHCO;. Phases were separated with EtOA¢ and the combined organic extracts were
dried over MgS0O4 and solvent removed under reduced pressure. The crude material
was purified on Biotage small column using a solvent gradient of 0 to 50%
EtOAc/Hexane. This gave ethyl {(4-methyl-2-phenyl-1,3-oxazol-5-yl)acetate (0.269 g 48%

yield) as yellowish oil, ES-MS m/z 246.2 ((MH)"); HPLC RT (min.) 2.77;'"H NMR (CDCls)
5 8.01-7.98 (m, 2H), 7.45-7.41 (m, 3H), 4.20 (q, 2H), 3.71 {s, 2H), 2.21 (s, 3H), 1.28 (¢,

3H).
O\(O H
?q I\/O

Step 4. Ethyl (4-methyl-2-phenyl-1,3-oxazol-5-yljacetate (0.922 g, 3.76 mmol) in

THF (6 mL) at rt, was added LiBH: 2M/THF (9.41 mL, 4.70 mmol). The reaction was

99 _
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and vacuumdried with P205 overnight. No purification was needed. This gave
N- benzoyl al anine (19.6 g, 90.4%yield) as white solid. 1H n‘}‘ de) S
12.61 (s br, 1H), 8.64 (d,1H), 7.87-7.85 (m 2H), 7.52-7. 4% , 4.40
(q, 1H), 1.39 (d, 3H). 98 2 7 JAN 2006 WD 03/011842 PCT(US02123614 Step 2.
In the fweehonfgspsk, N-benzoyl al anine (2 g, 10.35 molpprri@er8éigsol ved in THE
(20 nmL.), and carbonyl diim dazole (CDI) (1.84 g, 11.39 nrnol) was added. The

resul t isfireedBverhightat Yoghes trbdts®dithlz RHOI uﬁm Htr anelsamﬁm ggyn to -78C Into a
second flask,  ethyl acetate (3.83 in THE (40 m-) was cool ed

down t &emeyedingdsy Rresgurs, cws%@d%d phasgg Qfeﬂa"f‘ﬁﬁ) Th% e- cool ed to -78C
was ad@aﬂbiném@garrﬁfeﬂramgermbwbwe@Mgsasaﬁd doiveaticorberfated irimcad. - 78C, and the

l'ithium enol at e nerat cannul at e to th ask. The
bl ¢ TS O natest e pugiied B Biorab@ e 2 izt s TonbkERasenated up ¢ o- 10C.
The reaekm!@ntmrauﬂmjmdmmﬂﬂl—xpﬁamym BOxax0LB o thapol (019Dg of NHAC .

romov et oF Gudlestiof ks 2 24P L R NERC B B RN 2™ Che nont

step \M(Ad@wad,)murga-wa@n QH), 7B2i742qmy 8HE BIOB (s Br; e 3.8y (iazA)mp2.8- oxopent anoat e

(2.6 g, d as a white solid. ESSM5 mz 263.4 ((Mdr); HPLC RT
(mn)(tiggeg(ﬁ—{r\ﬁﬁ(metone dé) S 8.13 (s br, 1H), 7.93-7.91 (m 2H),

7.58-7.43 (m 3H), 4.72 (m 1H, 4.19-4.0 (00 2H), 3.67 (s, 2H), 1.47 (d,
3H), 1.15 (t, 3H). O Step 3. To a crude m )
4- (benzoyl am no) - 3- oxopent anoat ¢ ( 0 6 ¢ 7 2 mol) In DWW (4 nt.) at it,
was added POCI 3 (1.04 o 5. 8 eyrysufting solution was heated at
90C for 1 hour, then « "M _hng poured into ice for 30 mnutes.
The aqueous soI utlon wa uI Qdded to a saturated aqueous sol ution of

NaHCGB.  Phagy Qﬂhﬁtﬁﬁbmnblb‘qu sﬁﬁLQvIala%loWrﬂEHétﬂ@aorgam C extracts
wer e dr|e over Ngq:t and sol vent renpved under reduced pressure. The crude

mat er i §PutioRQEthy prodiict o stshm%ﬁ'a@e')-w&'w’5@mraw srdibwdodndenivi@nt gradi ent of 0
t 0o 50%bithRdde)brs @ngs n?ﬁblﬁPBﬁs\{¢4%§ 5128 mmol) in THF (13 mL). The mixture was

4- et hyl -2- 1 Lol 89% Id |1 owi sh
f)i | @Egﬁrwéaﬁﬁgeezﬁ%wﬁ W?‘-jz %’%ﬁ?ﬁ?es?ﬁgﬂeﬂ(' é?%”aF Nﬁg‘( |e| 3% %6 B 01-7 08
(m  2Hpodiwfn 4fifafd, drid donpentiled. ColtGn ChyomatdyrapBy Vididédsa calddess Glladl (s, 3H), 1.28

5. 76, mPyet FOMB eatighutt =80 T A B0 B nRIOE § TR 85T 1 ” 070” ©

mol ) . ?'Hﬁ&l—!drt),cﬂ(dhfi\ﬁeess (3H, m), 4.2 (2H, t), 3.62 (3H,s), 3.3 (1H, m), 3.15 (2H,1), 2.6
3.0 (2H, m,br), 2.6 (1H, m),2.21 (3H,s), 1.95 (1H, m), 1.56-1.6 (3H,br,m), 0.88 (3H.1).

anioWssiy
0 0

Step 6. KOH (0.5 mL, 3 N) was added to a solution of the product of step 4 (42
mg, 0.1 mmol) in THF/MeOH (1 mL, THF:MeOH 8:2). The mixture was stirred at 70°C for
6 hours, then cooled down. The pH was adjusted to 4 with 1 N HCl. The mixture was
extracted with ethyl acetate (3 x 2 mL). The combined organic layers were dried over
sodium sulfate and concentrated in vacuo. Column chromatography (2:8/hexane:ethyl
acetate) gave a white solid as the product (33 mg, 81%). LC-MS [CasHNO,HI" = 406.3,
RT = 3.37 min.; "H NMR (CDCls): 5 8.0 ( 2H,d), 7.45 (2H,dd), 7.15 (1H,d), 6.7-6.8 (3H, m),
4.2 {2H, 1), 3.3 (1H, m}), 3.15 (2H,1), 2.6-3.0 (2H, m,br), 2.5 (1H, m), 2.21 (3H,s), 1.95 (1H,
m), 1.56-1.6 (3H,br,m), 0.88 (3H,t)




2 7 JAN 2B@ WD 03/011842 PCTI USO2| 23614 stirred overnight at rt, then
treated with 2 N HC until pH 7. The solvent THE was rem)vzg LAHQ reduced
pressure, Et OAc was added, and phases separated. The conbi Aéd @gnic
extracts were dried over MgSO4 and sol vent concentrated in vacuo. The crude
mat er i alwoesforizgyd | i ed by Biotage using a gradi ent of pE@mkse23690% Et OAc/ Hexane
as solvent m xture. This gave 2-(4-nethyl-2-phenyl -1, 3- oxazol -5-yl) et hanol
(0.193 g, ﬁ%smklm ur@@b&frﬁn@@ﬁbd%'forEEa‘in;ﬁt@&%ﬁd &%tutﬁhn(g%‘@ ); HPLC RT
(mn.) H age?lcetone d% 52742(m 3H),

3.95 (@Pmp"atfsﬁﬂ‘"!?@ QW'm'lﬂﬂYPr?P&redén‘iSthe@?ﬂ-. 0'x 0 Step 5.
DEAD (0.84 nL, 5.28 mml) in THE (1.5 nL) was slowy added to a solution of
t he product of step 3 (4.95 Whyl 5- hydr oxy- 2, 3-di hydro-i nden-1yl -
but anoate (0.78 g, 3.3 nmol), 4 g, 5.28 mmol) in THE (13 m). The
mxture was stirred at rt overnight. The g xgure was filtered, washed wth
water, brine, dried over sodiumsulfate, concentrated. Col umm

chromat ography yielded a colorless oil as ct LGM5 [C4H2NO4H ' =

420.4, RT = 4.00 min.; ! NWfD/CI\:)' ,d), 7.45 (2H dd), 7.1(d),
6.6-6.8 (3H, m, 42% 62 (3 3(1,rn) 3.15 (2H,t), 2.6-
3.0 (2H, mbr) 2.5 (1 2139 s

0.88 (3H,t { f th

b oduct of S G ohAy 5‘*‘“?55"*&"7&%7’&@@9‘?1) fréreakul o0 o 2). The

795 (1H, n), 1.5(x1.6 (3H br,m,
m xt ur'éZﬁ\&‘Ickl)ﬂr‘I(ﬁdjd)aﬁ 6608 3Hom), 482 (2B, 3,45t(idm)cH30 @dtl, 1S The pH was

adj ust et hyl acetate (3
X 2 m_?ﬁﬁl‘% wﬁgﬁ| év%d{ligﬁg)aegg dr’?’gg&gﬁtgﬁ%ﬁmgghm sul fate and
concen 8%1(3@hih n vacuo Col uim chromat ogr aphy (2: 81 hexane: ethyl acet at e)

gave a white sol id as the prodp_l;am ,§§3ng, 81% . LC- M5 [ CzH27NO4H] 4 = 406. 3,
RT = 3.37 mn. 1HNI\/R(CDCI3 ,.d 745 2H,dd), 7.15 (1Hd),
6.7-6.8 (2451244 I-1.8-oxag yl-2,3dihgdrosthl-indend- 5.3 0 (2H, m br),
2.5 (1 H m, 2 21 (3H, s) 1. ihoidacidrf) 1.56-1.6 (3H br.n), 0.88 (3Ht)
100 2 7 JAN 2006 WD 03/01184 123614 By using the procedure

descri bed above for Exanple 51 and substituting the appropriate starting
materials, the following were simlarly prepared and characterized.

—f_éli/\o OH

LC-MS [CzHzNOHJ* = 372.3, RT = 3.16 min.; 'H NMR (CDC): 5 7.1 ( 1H,d),
6.6 (2H,d), 4.2 (2H, 1), 3.3 (TH,m), 3.3 (1H, m), 2.8 (2H.1), 2.7 (1H, m), 2.6 (2H, 1), 2.4
(2H,m), 2.2 (3H, s), 2.0-1.8 (2H,br,m), 0.88 (3H.1)

By using the methods described above for Examples 1-53 and by substituting the
appropriate starting materials, compounds of Formula la, listed in Table 3 below, were

similarly prepared.
Table 3
Preparative Examples of Compounds of Formula {la
1
. R\—~COOR
R Rr2
X
\
4
R,
RS

(la)
101




Exanple 52 O LG M5 [ C26H2qNO4AH] * = 420. 3, = mn.; "HNW (CDCE3): S
7.87 (2H,d), 7.25 (2H,dd), 7.1(1Hd), 6.6-6.8 H n . 42§%%Nm345(1
Hm, 3.30 (1 H mM, 3.15 (2Ht), 2.7-3.0 (214, m br),

(3H, a) 1.95 (1H, m, 1.56-1.60 (3H, br,m, O. 88 (3Ht) Exanpl e 53

2-f 5- 12%’@%%;2 propel -1. 3-oxazol -5-vl l et |l wxvl - 2, 3pdioy@dremd H i nden-1

vl }butanoic acid LC M5 [CZZHZgNO4H]' = 372.3, RT = 3.16 min.; "HNW
(CDCIBTE.S 7T (IH, 07,, b.bﬁ(:'dl-i,d‘, L 2H T 3. P s 3.3 (1H, m, 2.8
(2H,t), ne. 7| (BH, [m, 2.6 t )R (2Hr#, 2‘.2(3H°’§) 2.0-1.8

( 2H, brm——0—_88—(13Ht) By g1 he fgscrthed flor Exanpl es
1-53 an# by sd’bstitutEf ng tﬁ'z aﬁ'Brcpl’;F H’é St ar|ting géi(éal s,| conpounds of
Formul agd a, [ Tt dd 1y Tabl & Sibgow, mghe [ s mlaqr y prgpared. Table 3
Preparativel Exangl es of npoynds qf Formula tfla) R\~COOR R4-1 N pa) 101
"j fipYsd k'| 2HIAR20061 WO |034 011842 [PCTHUSOR 1236100 RReR3R2RXLG-, 1S @ +#l ]

No. ROp-HMR-5@dHEHHNEPROCH-HB436 - 2—55HEHHMe PhiSHz-HE4 20— S HEEMEPHHO37 &2

{
57 Me Ph{CHzl H Me Ph H O | 4108 2H),7.3(m,
3H), 7.83 (d, 2H)
58 Et EI0:C- H Me Ph H|l o 478.2
59 Et Et H Me Ph H o) 434.3
3.30{s, 3H), 4.04
60 H MeO H Me Ph H| o (d, 1H), 7.98 (m,
2H}
61 Et ELO H Me Ph H| o 450.3
551(s, 31, 4.36
62 H CFyCHy- H Me Ph H o {m, 2H), 8.32 (m,
2H)
= oF H Mo oh H | o | 1.18(3H) 421
63 t CHr 2H), 7.98 (d, 2H)
64 Me cyoPr H Me Ph H| o 432.3
0.02 (m, 1H), 0.12
65 H cyoPr H Me Ph H i O | gmiH),418(m,
2H), 7.94 (m, 2H)
66 H {]@\ .| H Me Ph H 0 §12.3
67 H Et H Me ph | H | s 422.3
68 H c@\ H Mo Ph H! o 526.4
69 H Et H Me Ph Hi s 423
Ph
70 ""‘“\/L~. Et H Me Ph H| s
B
0.62 (t, aH), 3.54
71 Me Et H Me Ph H| o s, 3H), 4.16 (t,
2H), 7.90 {m, 2H
72 H Et H EPr Ph H| o 4343
73 H Et H Ph Ph H| o 468.3
74 H Me H Me Ph H| s 223
75 Me Me R Me Ph H| s
76 Me Et MeCO)F| Me Ph H| o 4624




3.4513.52 (t, 3H), 57MePh(CHa)r HVEPhHO 3H 7.83 d, 2H 58Et EL01C- HVEPhH0478. 2
59E| Et HMePhHO0434. 3 3.30 (s 3H), 60HMEOHMEPhHOM (d, 1 H), 7.98 (m. 2H
61Et Et OHMEPhH0990. 3 2S1 (s, 3H), 4.36 62HCFsOHr HVePhHO(m ZH)JAI*BZH@z (m 2H
63Et CFaCH HVEPhHO1. 18 (t. 3H), 4.21 (t. 2H), 7.98 (d, 2H)

64MecyCivg diWRRIM0432.3 2( mO, 1 H), 0.12 (m 65HcyVpPHBRRN®, 4 4.1 16(
(m 1H) } (mm 2H 7.94m 2H 66HHMEPhHO512. 3 67HEt HMePhHS42243 68HF t

MLHNo PNeld526- 4 69HET IaMPhﬂ-lbéd;. dR,b /UI:L‘HIVE JhRI;I be 0.[ SZcHd M+HT 34
No. R ".?‘EB
77 Me Et M::D' Me Ph H 0 5264
78 H Et MO e Ph H 0 512.3

Ph
79 Me Et lpyridyt [ Me Ph H| o 497.3
80 H Et H Ms cyoPentyl [ H o] 398
81 H Et H Me cyc-Hexyl H o 412
82 H Et H Me 4-PhPh- H 0 482
83 Et EtO.C- H Me 4-Me-Ph- H 0 4923
84 H PhCHz- H Me 4-Me-Ph- H o 4824
85 Et nBu H Me 4-Ms-Ph- H o 476.3
86 Et Me H Me 4-Me-Ph- & v} 434.3
87 Et PhCHg- H Me 4-Me-Ph- H o 510.4
83 H Et H Me 4MeO-Ph | H o 436.1
89 H Et H Me 4-iPr-Ph H o 448.2
90 H Et H Me | 4FPhCH- | H v} 438.3
91 H Et H Me 4-F-Ph H 0 243
92 H Et H Me _4-EtPh H o 434.3
23 H Et H Mo |4CHPhOCHr | H o 470.2
94 H Et H Me 4-CHPh H o 440
95 Me Et H Me 4-ClPh H S 470.3
96 Me Et H Me 4-CHPh H 8 470.3
97 H Et H Mo ACFsPh H 8 490.3
98 Me Et H Me 4-CF+Ph H ) . 504.3
99 H Et H Me 4-CFyPh H o] 4743
100 H Et H Me | 4{nBu}Ph | H o] 462.3
101 H Et H Me 4(Bu}Ph | H o 462.3
102 H Et H Me 3-Me-Ph H 0 4204
103 H Et H Me 3IMeOPh | H 0 436.3
104 H Et H Me ;:-jﬂ H o] 4113

103
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3.54 1 71MeEt HVePhHO(s, {s, 311H), 4.16 (4 2H 7.90 m 2H 72HEl Hw r PhH0434. 3
73HEt HPhPhH0468. 3 74HVEHVEPhHS422. 3 75MemreHVEPhHS 76 MeEt MeC( O%geeﬁglmGZA 102
i‘ryl{. o VYRJYnba .- ! 2 7 JAN 2006 WD 03/011942 PCT/ US02/

RR Ft =R R RXLCANSo[ M+ No. NVR 77MeEt 4 PhaMePhH06264 78HEt 4- MeO- MePhH0512. 3
Ph 79MeighsloiMaiRnHO497. 3 80HEt Hvecyr . Pent yl HO396 81HEptivesasadiie) r AHO412

82HEt HVe4- Ph- Ph- HO482 83Et Et O2C- HVe4- Me- Ph- H04923 84HPhCHr HVe4- Me- Ph- H0462. 4

65Et n{ BiedVERF- VE- BN”- RU470. b |%gbl:[ MP,HI\; 4-IVe- Pin- A347F  LCuMs M |
87Et PhCiaHVR4-Mve- [Ph- H0510f 4% B4HER HMe4- Rbo- PHHOUSS. 1 89HEY HVe 4} 1 - Pr - PhH0448. 2
105 H Et H Me 3-F-Ph H 0 424.2
106 H Et H Me |3F4Me-Ph | H o] 438.2
107 H Et H Me |4F3MePh | H o 4383
108 Me £t H Me 3CkPh H 8 470.3
109 H Et H Me 3-CkPh H o 4403
110 H Et H Me 3-ClPh H s 456.3
111 H Et H Me 3-CFsPh H o 4742
112 H £t H Me | 35{CFapfh | H 0 542.1
113 H Et H Me 34-MerPh | H o] 434.3
114 H £t H Me 34CLPh | H o 474.2
115 H Et H Me | 23CLPh | H o] 474.1
116 H Et H Me |34{MeOM-Ph| H o 466.3
34-
117 H Et H Me [methylenedioxyd H 0 468.3
Ph
118 H Et H Me 2-thienyl H o] 412
119 H Et H Me 2-naphihyl H [ o 456.3
120 H Et H Me 2-Me-Ph H o} 420.3
121 H Et H Me 2-furyl H o 396
122 H Et H Me 2-F-Ph H o 424.1
123 H £t H Me [P-benzothienyl | H o 462.2
124 H Et H Me 26F:Ph | H 0 4422
125 H Et H Me 34FPh | H 4] 4422
126 H Et H Me 24Ck-Ph | H o 473
127 H Et H Me t-naphthyt | H 0 456.3
128 | e B Hfm | O tHio ?;?}hi?;if:
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90HEt HVe4- F- 1ThCHr H0438. 3 91HEt HVB4- F- PhHO424. 3 92HEt HVE4- El - PhHO434. 3
93HEt HVe4- Cl - PhOCHr H04702 94HEt HVe4- Ct - PhHO440 95MeEt HVE4- Gl - PhHS470. 3
96MeEt HVe4- Cl - PhH5470. 3 97HEt HVB4- CFU%PhHS490. 3 9$MeEt HVe4- CF3- PhHS504. 3
99HEt HVe4- : Fr PhH0474. 3 100HEt HVB4{ n- Bu) - PhH0462. 3 101HEt HVE ?tﬁﬁi@ hH04623
102HEl HVE3- Me- PhH0420. 4 103HEt HVE3- MeO- PhHO438. 3 104HEt HVR& HO411.3 XOW 103
7' 3 7 WobaAls: WO 03/ 0/ 1842 PCT113S02123614 Ex. RR RcRuSIRseluCAES L +

No. NVR 105HEt HVe3- F- PhH04241 106HEt HVE3- F- 4- Me- PhH0438. 2

107HEt HVe4- F3- Me- PhH0438. 3 109k Cl - PhH8470. 3 109HEt HVE3- Cl - PhH0440. 3

Bkt e 2
110HEt HNE%— cl - PhﬁS@. g; LIGHE FESchs. Phiodrap (LL2HE HES, &( OFah- PhHO542. 1
113HEt Hve .
0

o gN

|
~o

To a solution of 5-methoxyindanone {150 g, 0.91 mol) in anhydrous
tetrahydrofuran (4.5 L), was added zinc (30 mesh, 103.64 g, 1.5¢ mol) and copper(i)
chloride (4.53 g, 0.045 mol). The suspension was stirred under Ar atmosphere and
refluxed for 15 minutes; approximately a 25% portion of ethyl bromoacetate (133 mL,
1.18 mol) was added to the refluxing mbdure in a siow dropwise fashion. After allowing to
cool and stiming overnight at it, TLC showed the presence of desired product, indicafing
the formation of reactive zinc species. The remainder of ethyl bromoacetate was added
dropwise; an exotherm was observed (intemal temperature increased to 35°C). After 4
hours, TLC showed complete reaction. After the solids setled to the bottom of the flask,
the liquid was siphoned off leaving a small amount behind to cover the solids. The flask
was re-charged with 5-methoxyindanone (157.6 g, 1.86 mol total), anhydrous
tetrahydrofuran (4.5 L), and zinc (80.92 g, 2,73 mol total). Ethyl bromoacetate (140 mL,
2.36 mol tofal) was added dropwise. An exotherm was observed {internal temperature
increased fo 35°C). When the stimed mixiure cooled to rt, TLC showed the reaction to be
complete. The solids were allowed fo seitle and the liquid was siphoned off. The
combined reaction solutions were concentrated in vacuo to a volume of ~ 2L. The liquid
was then poured into sufficient 1N aqueous hydrochioric acid (cooled in ice water) to
bring the pH to 1. The product was extracted with ethyl acetate (2 x 1 L, 1 x 500 mL).
The combined extracts were washed with water, brine (1 L each), dried over sodium
sulfate, filtered, and concentrated in vacuo to afford a dark red oil which solidified
gradually (438.3 g; theoretical yield = 432 g). *H NMR (CDCls): § 7.5 (d, 1H), 6.8 (m, 2H),
6.2 (t, 1 H), 4.2 (g, 2H), 3.8 (s, 3H), 3.3 (m, 2H), 3.0 (t, 2H), 1.3 (t, 3H). MS (Cl) m/z 233
[M+HT".
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114HEt HWVe3, 4- 012- PhH0474. 2 115HEt HWe2, 34C6- PhH0474. 1

116HEt HVe3. 4{ Me0) 2- PhH0466. 3 3, 4- 117HEt Hveet hyl enedbxy H0466. 3 Ph

118HEt HVe2-t hl enyl HO412 119HEt HVe2- napht h) | HO456. 3 120HEt HVe27MaNREE0420. 3
121HEt HVe2- f ury] HO396 122HEt HVe2- F- PhH0424. 1 123HEt HVe- hennt ht enyl H0462. 2
124HEt Hvia®o%11832 PhHO442. 2 125HEt HAge3, 4- F24' hH0442. 2 pt2akiiibiye2, 40, 4- hH0473
127HEt HAt el- napht hyl HO456. 3 0.90 (A 4.45 128MeEl HMeHO(bs, 4H)., 3. 3.74 (s,
3H 104 41- 4 r HMN 45100 03/011842 PCTMJS02123614 Exanpl e 129
Preparation of et | vI | denel et hanoate O
To a sol uti oRSEArAE0N08 I ¥ 4104 SRR Ree

tetrahydrofuran (4.5 L), was added zpnc (30 rresh 103. 64 g, 1.59 nol) and
copper(l) chloride (4.53 g, 0.045 Ic?,\ The suspension was stirred under Ar
at nosphere and

™o
The crude product of Example 129 was dissoived in absolute ethanol (2.6 L) and
hydrogenated at 40 psi of hydrogen over 10% palladium on carbon (21.6 g). Filtration
through Celite and concentration of the filirate afforded 433.3 g of brown oil (99% yield for
2 steps). 'H NMR (CDCls): § 7.1 (dd, 1H), 6.8 (d, 1H), 6.7 (dd, 1H), 4.2 (g, 2H), 3.8 (s,
3H), 3.5{m, 1H), 2.9 (m, 2H), 2.7 (dd, 1H), 2.4 (m, 2H), 1.7 (m, 1H), 1.3 {t, 3H). MS (CI)

m/fz 235 [M+H]'.
Example 131
Preparation of {5-methoxy-2.3-dihydro-1H-inden-1-yvl)acetic acid
O
CH
~No

To a solution of the crude ester (416 g, 1.77 mol) prepared In Example 130 in 1L
EtOH, was added a solution of NaOH (142 g, 3.54 mwol) in 1.5 L water. The cloudy
reaction mixture was heated to reflux, during which time the color changed to dark red,
and the reaction became homogeneous, Aifter 1 hour, the reaction was cooled to rt, and
the EtOH was removed under reduced pressure. The basic aqueous layer was washed
with Et;0 {3 x 500 mL)}, then acidified with conc. HCI to pH ~4 upon which an oil residue
formed, The mixiure was extracted with ELC (4 x 500 mL). The combined extracts were
washed with water (2 x 300 mL), brine, then dried over Na;SQ,. Filtration and
evaporation of solvent under reduced pressure gave the title compound (305 g, 83%) as
a yellow solid after overnight drying under vacuum. 'H NMR (GDCls) § 7.34{d, 1H),
6.71(s, 1H), 6.65(dd, 1H), 3.71(s, 3H), 3.47(m, 1H), 2.80(m, 3H), 2.35(m, 2H), 1.71(m,
1H). MS (Cl} m/z 207 [M+H]'.




refluxed for 15 mnutes; approximately a 25% portion of ethyl bronoacetate
(133 m., 1.18 nol) was added to the refluxing mxture in a slow dropw se
fashion. After allowing to cool and stirring overnight at rt, TLC showed

t he presence of desired product, indicating the formation ol 7riaNdhve zinc
speci es. The remai nder of ethyl bronopacetate was added dropw se; an

exot her Wwova@iBkser ved (internal tenperature increase@#Ctws®atgs After 4
hours, TLC showed conplete reaction. After the solids settled to the bottom
of theflask thellqwd was gb off leaving a smal | amount behind to
cover the slle _ : cy| ndanone (157.6 g,
1.86 nol to ' ; frad-zinc (80.92 g, 2.73
nol total). Et hyI br onpacet at e (140% 2.36 mol t ot al) was added dropw se.

An exot herm was observed (internal t rature increased to 35C). Wen the
stirred mxture cooled to rt, TLC sEl the reaction to be conplete. The

solids were allowed to settle .'- g |iquid was siphoned off. The conbi ned
reaction solutions were con nt n vacua to a volunme of - 2L. The
liquid was then poured Into I ci ent | N aqueous hydrochloric acid (cool ed

in ice wat %)asbﬂhonq{fhﬁ%ggﬂ %%n%%ﬁ.gpé?éd}qéﬁ%mé@%?mtg@g ed with ethyl

acetate (2 x 1 I ned ts were washed with

wat er remnh@aqela@toe@.m)s added SH-dometybengylaming (2238 oL, 17# moed, and

conce t | Adi fied gradually
(435 3% ﬁhtheo?ﬁ‘l@{ggﬁg Rgﬁmﬁggﬁqgﬂtgmﬁﬁ&ﬂ"h%oca%mapm 1H, 6.8

5 (d,
(m 2 'm'@‘QOQmLa@wwa&agdﬂfndzsﬂmngsmwn'(esifors‘H)our %P%qwstzﬁ 3.0 (t, 2H),

1.3 (toone?&@d b Mﬁaﬁ&i wadHed with 306 Mt'dbetoﬂ&én@dréd%&ér%ﬂ&ﬁm%@%l@&1842
PCT/ U8021236 q?gpl e 130 Pr Egar ation_ of

15- metWRs% 16D suspanded it apetane($i4 rrd\wws%@trﬁfl%éun@ia"wgsasmdproduct of
Exarmlﬁ\eba&nmeaswoas@biuw obemights Alring whizh BRe alwhite pecipltaté Rdmedly dr ogenat ed at

10, DIl HOAED St P i RS R SRR SR e BB 17 7 1
oi I ( %Moye eAfter tiying uBides sagiion, a sarmphd\dRalyedGiy3HPLCoshowad peld eelfe 6.8 (d, 1 H),
iy, - 3zt drodsl it opsalpdad e plikas P deatbe HiLc ™ \ 1D B0 LTC
131 showed 99% ee. After drying under suction, 192 g salt were obtained. The salt was

suspended in 2 L EtOAc and 1 L of 1 N HCi solution, and shaken in a separatory funnel,

whereupon the salt dissolved. The organic layer was separated, washed with 1 N HCI

(500 mL), water (2 x 300 mL), and brine, then dried over Na,S0O,. The solvent was

evaporated under reduced pressure, giving an oil which soon solidified. The title product

(120.5 g, 35%) was obtained as an off-white solid after vacuum drying. 'H NMR (CDCls) §

7.10(d, 1H), 6.79(d, 1H), 6.73(dd, 1H), 3.79(s, 3H), 3.55(m, 1H), 2.88(m, 2H), 2.79(dd,

1H), 2.46(dd, 1H), 2.43(m, 1H), 1.80(m, 1H). MS (ESI) m/z 207 [M+H]".

Example 133
ration of [{1S)}-5-methoxy-2 3-dihydro-tH-inden-1-yl]acetic acid

gse

As an allemative to Example 132, the title compound may also be prepared via an
enzymatic process. Thus, a cloudy mixture of the crude ester (500.0 g, 2.13 mol; 87%
pure as determined by HPL.C) prepared in Example 130, in 1 L reagent grade acetone,
2.5 L Phosphate Buffer (pH 7.0, 0.05 M) and 2.5 L deionized water was treated in one
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Preparation of (5-nethoxy-2,3-di hvdro-1Hinden-1-vl)acetic acid 0O To a

sol ution of the crude ester (416 g, 1.77 nol) prepared In Exanpheaf3fsin 1 L
Et OH, was added a solution of NaCH (142 g, 3.54 nol) in 1.5 L water. The
cloudy reaction mxture was heated to reflux, during which tine the col or
changed w@osbarssz red, and the reacti on becane honogempe@useiier 1 hour, the
reaction was cooled to rt, and the EtOH was rempved under reduced pressure.

The baﬁdrﬁomﬁmolmésé Pmowsahe@]e itk @h&%méeﬁﬂyépn@omra@mt hen aci dified
wi th cqnc. on an oil residue or e The m xture was
ext r acHBLE ap W'SE’?E&'{%OW‘%D@‘*HE‘)US afgpot E’@HﬂPﬁéHd'éﬁf’ﬂ‘?M@“%'g washed with
wat er fo{?owedw];ﬁlmuzlin) sﬁk{vkelﬂ%ne bémcrboﬂ'ééﬁgddlﬁy&fun%%@@k-asﬁﬂahc{l aﬁu@&i and d (305
evaporatjon o vent under uced pres av itl e conpoun
G B agoak espoaiia i deion 6 agid, dre IR SaryT A RGeSt | 1 NVR
( CDC' 22 glg-lo_l 53lg(n‘iL eﬂéd}e%a pd~Z ,adiﬂéﬁ in obie pbiticlio tﬂé-reé&ﬁbn afd gﬁ(ea[fol\;i l':')u 3-24;( TAN
2006 &x’%ﬁ ﬁif’f' W@P@ééﬁ‘it é@ﬁl“@ﬁ%@@é’&kﬁﬁ%é %Of 11S1- 5- met hoxv
(2-3?11% dnupltr?n 6whtel'5 (596 mL.).- Tid @gﬁtned ﬁm'alad?mefblfuf&@ﬁdaldféﬂ wﬁtl-nsDILL Biosen of tge aci d
ar.ed i e | . r eage rade acetone,
was ad o“‘?@ﬁ‘f nﬁ)m)g t‘?ﬁaeﬁ%y]"%%lﬁs& %"{aﬁf pge "% tﬁg Iyﬁerﬁﬁlfc@aeg gpw' se at rt
with sMparangmwsmﬁslweke ndied, butpoeld ibp btakee wittotheadditiher of sgjidtNeC] aokli t | on.  An
addi ti | Lol ' for 1 hour. The
sol i ds&v\a@] e-l:ﬁ'zga‘{‘qB @%@E@S}‘j@f@%ﬁﬁ%n%ﬁéﬂ{ %\A@ﬁ@%gtﬂﬂ?@cet one, and dried
under sams fashion. The cembinetsorganiaextrattions werepemsbietwithhwalerd4 59560 8),2 L) and war med
to refﬁag%wmmnb Fhe reRlidd tRadhicIa VBl extralll Wi ol RE.CERSAIGRAIE] S! 0wl ¥

precipitate € suspensi on was

over ni durln
cool edeodnlchPLﬁ@ﬁalﬁls efdheiganiplayer glaowas) thai & captpisedwaniedfithgiSh 500 nL

acet ONghanfdhétacid! !‘h@&rﬁﬂm Nas3(S4 dxticts eRarHhE @H?EMASGZ Y Lty showed 95%
ee. The _recrystallization process \é@“sterﬂﬁpeate as above using 6.7 L

acet on@idifiggtepl 73 by the addiigngigY Hfdof Herecpiteien goentenanied ik i on, 192 g
sal t V‘@D@e\@hlh@i nﬁﬁmm@v&alektram wumtmma(ﬁam L) TBe borhbikdiCextraéls 1 L of 1 N HCl

soluti vovgre wasrh wﬂ% Itqer (Q X ?L)Sa(lan@%hﬁé Wen Jneg over 'Na;S0,. HPLC analysis of
this solution showed the material was 98% ee. The solvent was evaporated under
reduced pressure, giving an oil which soon solidified. The title product (172.9 g) was
obtained as an off-white solid after vacuum drying. This material was recrystallized from
boiling hexanes (8.8 L). After ovemight cooling, light yellow needles were collected via
filiration, washed with hexanes (200 mL), and dried under suction. The title product
{146.9 g, 38% from crude starting ester) was obtained as light yellow needles after
vacuum drying. *H NMR results as above.

Example 134
Preparation of ethyl [(1 -methoxy-2.3-dihydro-1H-inden-1-vllacetate
]

:)J\O’\

goa

To a solution of the acid (305 g, 1.48 mol} prepared in either Example 132 or 133
in 4.8 L absolute E{OH at rt under argon, was added chlorotrimethylsilane (413 mL, 3.25
mol) dropwise. An approximate 5°C rise in femperature was noted during the addition.
The reaction was stirred ovemnight. EtOH was evaporated under reduced pressure,




wher eupon the salt dissolved. The organic | ayer was separated, washed with 1
N HCI (500 nL), water (2 x 300 nL), and brine, then dried oi/;;-:r h\lz@@@l The
sol vent was evaporated under reduced pressure, giving an oi dﬁ soon
solidified. The title product (120.5 g, 35% was obtained as an off-white
solid afsigamemguum drying. 1H NWR (CDCI3) S 7.10(d, pdtAsso2RseiP(d, 11-11),
6.73(dd, 11-1), 3.79(s, 31-1), 3.55(m 1H), 2.89(m 2H), 2.79(dd, 1H),

% 46(d§|mih§‘|hbl-@1a§13(1ﬁﬂéd ﬂnb&ur&t‘ﬁtﬁémas &lhﬂegllnir\]@g(rﬁﬁfé-wﬁdeﬁﬂén 4x|v|&aad Exaﬂplde (1)3is
repara me vdr o en- c |c aci

an al t With ‘\9&2¥kéqi'§5§n§-h8 ) "eqwa?t?!@’ec"fﬂ?%{‘a QSSHE'prepar ed via an
enlzyrratheﬁwmﬁm@s&dé\lﬁhwemogmumpﬁymﬁmwéshg@en&rmdew?lstvﬁtgg(500.(2 E, 2.13
nol ; et er,m ne ared i e in
Feagent2th i tfenBne,aod shes sver Riasll e 8o BApane oS WP Gesc ' nd 2.5 L

dei oni alstdinsdbdsar lighbyelibw eihafeel solvent reenolfl and Yacuumtdryidg! WMR(IEZ&Q)\O 03/ 011842

PCT1US 6 S 5 m xture stirred
ef fici 82#?@ é’ﬁ &?é( @B'rﬁl\dé{ﬁd Qﬁ&gﬂé&’aﬁ'g] gﬁé é'%) g’fﬁg@ 198%&9 om)gene'ous

al i quoRHY ¢ p(ad,eltH) /37, 25 NVi4ng, tH)] T26H 3H)) MSRAI) mabksemedby filtration)
showed one peak corresponding to unreacted R-ester and anot her peak
corresponding to desired S-acid. Trace anbunts of S-ester and R-acid were
noted. 2 N HC] (500 ni, ensurE m352) was added in one portion to the
reaction angl st . as. filtered and the
sol i ds wer e—wast - XS0 1500 nL). The
conbined filtrates were further dil #ed vmth I L EtOAc and the | ayers
stirred together vigorously. Stirri was st opped and t he | ayers allowed to
separate. Enul sions were noted, buF cgul d be broken with the addition of
solid NaC and stirring. The @ | ayer was renoved, then extracted with
EtOQAc (3 x 1 L) inthe sane f The conbi ned organic extractions were
washed with water (4 x 500 W) ~then with brine. The resulting organic

| ?yteL was %J&'ﬁiﬁﬂmm @até%ah‘@%o&ﬂitouhd (33,6(981 A8 mf'éﬁ?rhe%%d nHF’l—Ct anal ysi's
(0] e _or ni c we cont al_n none_ o e - enanti oner
ci 0, AR E4 LGBOREVE AR ALk GHD Gl RO R IomseHEo A | L) T hen
aci di f sl ﬂiat)mﬂlrbacﬁormebh@tlﬁﬁlﬂaémﬂﬂaiﬁéd BALWIEd°C. Aheingiit®rawal | d preci pitated,
aCCOMP A e DY s e oS Tren EASH (e il 5 ¥ Fn Stk oGS Bomide bt =t A (3 x|

Q The%&
such a rale that the reaction femperature was maintained betow 5°C. After 2.5 hours of

stirring below 10°C, the reaction mixture was slowly poured into 6 L ice water with strong
agitation. The organic layer was separated, and the aqueous layer was extracted with
CH.Cl (3 x 1 L). The combined CH,C}, layers were washed with water {2 x 1 L), then
dried over Na;80,4. The solvent was removed under reduced pressure, giving a brown
oil, which was filtered through a pad of silica ge! (eluted with 0-10% EtOAc/Hexanes).
Fractions were collected and the title compound (314 g, 96%) was obtained as a thick
yellow oil after solvent removal and vacuum drying. 'H NMR (CDCl5) § 6.92(d, 1H),

 6.62(d, 1H), 6.55(dd, 1H), 4.10(q, 2H), 3.43(q, 1H), 2.75(m, 2H), 2.64(dd, 1H), 2.31(dd,
1H), 2.29(m, 1H), 1.67(m, 1H), 1.20 (t, 3H). MS (Cl) m/z 221 [M+H]".

Example 136
Preparation of | 2-{{18)-5-{2-[5-methyl-2-{4-methylphenyl){1.3-0xazol-4-

ylljethoxylindanyl)acetate
:_..-COOEt
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were washed with water (2 x | L) and brine, then dried over Na2SO4. HPLC
analysis of this solution showed the material was 98% ee. The sol vent was
evapor at ed under reduced pressure, giving an oil which sooh7gaN2Wh fi ed. The
title product (172.9 g) was obtained as an off-white solid after vacuum
dryi ng. widwsmirsed eri al was recrystallized from boili pgrivesasas (8.8 Q After
ovem ght cooling, light yellow needles were collected via filtration,

wizgeg W|tmdmem@iaﬁo(tB@ethth[MS)-a:nﬂdrdfyt-zd-dMWQﬂrﬁm‘énL o&ael tlh Ele Iolroduct

ar e 0 i el |l ow
Ceadi esharstin Expoh T8 BF7 g 2aB i st g e TrivibemiS o 154
Pr eparm-nmobaf-wpuiaydﬂ pﬁe(oéreﬂlﬁﬁxamilélwwwrr@ 2i8thwmehioh); 'ﬂmhm (mtam mg, Yllacetate 'O
or 5520t il st PhulS s i 4 6 Bindiin 15 1 Bt B AT S " T © 192
chl oraindermtfbrylmhrané)owm inoved mﬂermmhc)eddreem sBIasrAn approxi mate 5C (rjl se
over i Gy e Nl Sl ae8 ghl1Bp31% o LhSakeaRER0RS 5 hAN 2660
WO 03/59{21[5@&9(;?{4&3%#@%&]4(1gmmz:g-tlart)]nthopﬂmdany!}ém (Fr7ei®»mg)re. This was
dil ute,p %pgog%)lmmggﬁgla}a,\lpﬁ?“%ract ed with EtQAc (2 x 750 niL). The

conbi ne TCr act vere” WA h™water (3 x 300 nL), then with saturated
NaHCC3 (200 m.). The organic was washed once nore with water (300 niL), then
brine, and dried over NazSO4. gllgpid 4376 conmpound (354 g, 1029 was obtained
as a light yellow oil after sGIT#ﬁFrmval and vacuum drying. 'H NWR
(coc13) 8 Frepamatiomef)2-{{15)5a{2y -2¢{4-etly 1.30xpzold- 2H), 3.78(s, 3H),

3.52(m 1H), 2.89(m %&%&@7(0 2H) 1.74(m1H), 1.28(t,
3H). M5 (Cl) m z235 [ M+ anple reparation of ethyl [(IS)-5-hvdroxv
2.3-di hvdro-1Hi nden-1-vll acetate O YOB HOSH col d sol ution (ice water
bath) of the conpound 6 . 48 pared in Exanple 134 in 4.2 L
CH2C12, was added Al NGﬁﬂm portionw se under Ar
Ethyl 2-{(1S)-5-{2{5-methyl-2-(4-methylphenyl)(1,3-oxazol-4-

yl)lethoxylindanyllacetate (Example 136, 776.3 mg, 1.85 mmol) in THF {4.0 ml) was

added to a mixture of aqueous LiOH (2 M, 3.7 ml, 7.4 mmol), water (2.0 ml), and EtCH

(4.0 ml) at rt. The resulting mixture turned cloudy. This mixture was heated at 40°C {(oil-

bath temperature). The reaction was completed after 1.5 hours. After cooling tort, 1 N

HCI solution was slowly added to the mixture until pH 4.0. The compound was extracted

with EIOAc (3 x 20 ml). The combined EtOAc layers were dried (Na,S0O,) and

evaporated. Flash chromatography of the residue gave 2{(1S)-5-{2-[5-methyl-2-(4-

methylphenyl){1,3-oxazol-4-yl)Jethoxylindanyl)acetic acid (616.8 mg, 1.57 mmol, 85%) as

a white solid. "H NMR (CDCls) § 7.83(d, 2H), 7.21(d, 2H), 7.03(d, 1H), 6.74(d, 1H),

6.69(dd, 1H), 4.19(t, 2H), 3.45(q, 1H), 2.93(t, 2H), 2.78(m, 2H), 2.51(m, 2H), 2.30(s, 3H),

2.25(s, 3H), 1.53(m, 2H).

By using the methods described above for Examples 429-137 and by substituting
the appropriate starting materials, compounds of Formula la, listed in Table 4 below, were
similarly prepared.




such that the reaction tenperature was mai ntai ned bel ow 10C. The |ight brown
suspension was stirred 10 mnutes, then EtSH (546 ni, 7.38 nol) was added
dropwi se at such a rate that the reaction tenperature was} ygijj ned bel ow
5C. After 2.5 hours of stirring below 10C, the reaction m xture s slowy
pour ed wita3nbiss2 i ce water with strong agitation. Thecpyg@nsfa4l ayer was
separated, and the aqueous | ayer was extracted with Cl42C12(3 x 1 L). The
conbi ned CH2Cl 2 | ayers were vvasrreﬂew'th water (2 x 1 L), then dried over
Na2SO4 The sol vepgt was. I pressure, giving a browmn oil,
whi ch was filteret=tHroogt : : > EfGted with 0-10%

Et CAcl Hexanes). Fractions were coI | ected and the title conmpound (314 g,
9699 was obtained as a thick vyellow oil eééﬁr soI vent renoval and vacuum
drying. "H NWR (CDCl3) S 6.98d, 1 H), 6. 55(dd, 1H), 4.10(q,

2H), 3.43(q, 1H), 2.75(m , 2. 2. 31(dd IH), 2.29(m 1H),
1.67(m 1H), 1.20 (t, A d [IVH—|] Exanpl e 136 Preparation of
ethyl 2-((1S)-542-F5-net hyN- 2¥t 40net™hyl phenvi | (1. 3-0)azol -

yl Het hoxyl i ndanyl | acet' ate OOOI% 1 109 27 JAN 2006 WO 03/011842
PCTI US02/ 23614 A suspensi on of the et hyl
[ (1S)-5- hydroxy- 2, 3-di hydro 1H i nden- 1- yl]acet ate prepared in Exanple 135

(507.5 ng, 2 g{ml), AR
1, 3- oxazol 4- /ﬁ’] %hanol prepared in rrpl e 1 4 2.30 mol ), TMAD
(792. 6 ng, #60Tot), and—Ph§P— (1 2% IL:] 1 ] 15 nL anhydr ous DCM
was stirred ht138 | underMéxrfor (12 ARPR DOM wast veld under reduced
pressure. Fl gsh—chromatoegraphtof the—+esi-dus—over-sica gel using 1%
CH3CN CH2Cl 2| gtase pthyl Me ((1 $)- 3-MeQ-Ph 408.5
5-{2-[5-nmethyl -2-(Arnet hyi phenyl ) (1, 3- oxazol 4-yl)]ethoxy)indanyf acetate
(776.3 ny, 1.1‘?@ mol , §@. 5% . |HPLG Mepf M+ M f96420. 5 Exanple 137
Preparation of (f1S) - 54245- ngt hyl - 2- (4 rne hyl ohenvl )F 1. 3oxazol -
vl |1 et hoxyl | pfdanyrfacetic aci d {1000 ((T
S)-5-[2-[5-npt WYl - R- (4- r{@‘l hyI pH eny %E"’oﬁ%xaz oI 444635 )] et hoxy}i ndanyl ) acet ate
(Exar’rpl e 136 61 v 85— } —HHE (A O } WerS—

142 Me 2«.naphthyl 428.5

143 Me 4-{t-Bu)-Ph 434.6

144 Me 4-{n-Bu)-Ph 434.6

145 Me CI, 422.5

146 Me 3.4-(Me)-Ph 406.5

147 Me 4-Me-Ph 3925

148 Me 3-F-Ph 396.5

149 Me 2-benzothienyl 434.5

150 Me 4-1-Pr-Ph 420.6

151 Me cyc-Pentyl 370.5

152 Me cyc-hexyl 384.5

153 Me PhCH; 392.5
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added to a m xture of aqueous LICH (2 M 3.7 mM, 7.4 nmol), water (2.0 m),
and EtOH (4.0 m) at rt. The resulting m xture turned cloudy. This m xture
was heated at 40G (oil- bath tenmperature). The reaction was cOdfplA§teld after
1.5 hours. After cooling tort, 1 N HC solution was slowy added to the
m xture until pH 4.0. The conpound was extracted with EtOAc (3 x 20 m).
The conmwoedBsDAC | ayers were dried (Na2SO4) and evapaserse6d Fl ash
chromat ography of the residue gave 2-((1 S)-5-(2-[5-nethyl-2-(4-

met hyl phenyl xazol - gsyl') | ef hoxy} pndanyl 6] ¢ (616.8 ng, 1.57
mol , 85% ad bE"'7:3‘1"‘](\‘/?\A1i te sgl i d. 1H NMR (CDCl 3) %?Mgg%‘dﬁj 2H), 7.21(d, 2H),
7.03(d, 1H), ACE " TH) .. 6.69(dd — 1Wt, —3145(q, 1H), 2.93(t,
2H), 2.78(m 2?&7“, b 51(n¥e2H), b. éw'%’?ﬁ' 2. 28045 31111), 1.53(m 2H). By
usi ng t he netrheds—gesertbed—aboye—for—bEanpt¢s—129-—3137and by substituting
t he appropri gt 8%t arti ngMemat er i pl s3-FedaevpBlands of 4FbBnul @ la, listed In Table
4 below, were__simlarly prepareed. 110 t ‘*hlilr jt 2 7 JAN 2006 WO 03/ 011842
Tabl e 4 Prepqrqég vf Exanpbes of | Conparipds of |Formysa (I 4) COOH
PCTI US02123614 Ex. | No. | eRALCI Mg [ MtH] 138Me4{MeO Ph408. % 139Me3- MO Ph408. 5
140Me4- Et - Ph4 Oi{é 41|\/E4-t()|:3- Phgdo. 5 142VeZ- 1aph§8%jﬁ428 5 143Me4- (t
Bu) - Ph434.6 14 (n-BuFt Ph4a34l 6 145Mk< \ i 422. 89436Med, 4- (Me) 2- Ph406. 5
147Me4- Me- Ph392-5—48Me3—+—Ph396—5

158 Me 3,4-(Cl)-Ph 447.4

159 n-Pr Ph 406.5

160 Me 4-Ph-Ph 454.5

161 Me 3-Cl-Ph 4124

162 Me 3-Me-Ph 392.5

163 Me 4-CN-Ph 403.4

164 Me 3-CN-Ph 403.4

165 Me 4-Cl-Ph 4124

166 Me 3-CF3-Ph 446.4

167 Et 4-Et-Ph 420.5

168 Et 4-Me-Ph 406.5

169 Et 4-MeO-Ph 4224

Example 170
Preparation of methyl 4-bromo-3-oxopentanoate
O 0
\‘)\/U‘om
Br

A dry three-neck flask under an Ar atmosphere was charged with a solution of
methyl propionylacetate (20 g, 154 mmol) in CHCl; (100 mL). Using an addition funnel,
bromine (7.9 mL, 24.6 g, 154 mmol) was added dropwise over a period of 2 hours at 0°C.

112 |
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149Me2- benzot hi enyl 434.5 E Me4- 1- Pr-Ph420.6 150 151Mecyc- Pentyl 370.5
152Mecyo- hexyl 384. 5 153MePhCH2392.5 111 7" 1'16 ~i 9alt9 27 JAN 2006 WO
03/011842 PCT/ US02123614 a No. R3R LCI M5 [ MtH| 154Me4- F- 3- Me- B 1N B
155Me3- F- 4- Me- Ph410. 5 156Me4- F- Ph396.5 157Et Ph392. 5 156Me3, 4- (Cl ) Ph447. 4
159n- Pr Roid3f611842160Me4- Ph- Ph454. 5 161Me3- C - Ph412. 4 1eéMesnitsh392. 5
163Me4- CN- Ph403. 4 164Me3- CN- Ph403. 4 165Me4-C - Ph412. 4 166Me3- CF3- Ph446. 4

167Et 4rﬁ5&ed?it|&2\9a§3m6r6a5wéd Mﬁvdﬁh%%ﬂy&o HOS e MakkoRMikdredvdestiiigd € 170
Pr epar at | O sa’IErth’ solution OP quzc% ?i(OOrRL nv&aasrls ov\}ly addeod %nd after sfirring

the reactlon mixiure for an additional 15 minutes, the solvents layers were separated and

the aqueous layer was extracted with CH,Cl; (50 mL). The combined organic layers were

dried {NaxS0y), filtered, and concentrated under reduced pressure. The residue was then

purified by silica gel flash chromatography (10:1 hexanes/EtOAc) to give the desired

bromide as a fight yellow oil (25 g, 78%). "H NMR (CDCl,): § 1.80 (d, 3H), 3.64-3.92 (m,

2H), 3.78 (s, 3H), 4.61 {(q, 1H).

Example 171
Preparation of methyl {2-amino-5-methyl-1.3-thiazol-4-yl)acetate

S 0
g
N OMe

To a solution of bromide of Example 170 (18 g, 86 mmol} in toluene (100 mL) was
added thiourea (10.5 g, 138 mmol). The reaction mixture was heated to 100°C for 1 hour,
cooled fo rt, and the solvent removed under reduced pressure. The residue was
dissolved with CH,Cl; (100 mL), a saturated solution NaHCO; (75 ml.) added, and the
mixture was vigorously stimred for 10 minutes. The organic layer was separated, dried
{Na,S0,), filtered, and concentrated under reduced pressure. The residue was then
recrystallized from CH:Cly/hexanes to provide the product (10 g, 63%) as a white solid.
(CsH10N202S): LC-MS, RT 0.76 min, M+H 187.0; 'H NMR (CDCly): 6 2.23 (s, 3H), 3.70 (s,
2H), 3.75 (s, 3H), 4.834.95 (broad s, 2H).

Example 172
Preparation of methyl (2-bromo-5-methyl-1,3-thiazol-4-yl}acetate

S 0
Br-—<\N |
OMe

To a solution of CuBr; (4.03 g, 18.1 mmol) and t-butyl nitrite (2.82 mL, 23.8 mmol)
in MeCN (210 mL) was added the compound of Example 170 (2.95 g, 15.9 mmol) at
-20°C. The reaction mixture was slowly warmed to 15°C, at which point the evolution of
N, was observed. After stirring for an additional 2 hours at 15°C, the reaction mixture was
diluted with Et;O (400 mL) and washed with a 10% solution of HCI (200 mL). The solvent
layers were separated, the agueous re-extracted with Et;0 (2 x 300 mL), and the
combined organic layers dried {MgSQ,), filtered, and concentrated under reduced

pressure. The residue was then purified by silica gel flash chromatography (98:2,
113
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Br A dry three-neck flask under an Ar atnosphere was charged with a solution
of methyl propionylacetate (20 g, 154 mml) in CHCI3 (100 m). Using an
addition funnel, bromne (7.9 n., 24.6 g, 154 nmol) was a?d;e%ﬂ[][}gpwi se over
a period of 2 hours at 0OC. 112 “ir t 1 2006 27 JAN WD 03/011842

PCTI USO@/b3piidszThe reaction was then all owed to war npgl/oshiscid 1t, and the
reaction mxture was stirred overnight A saturated solution of Na2CO3 (40

rﬁaé_ }[Naﬁexaﬂl&ﬁtﬂﬁ.@ddaﬂord mtwhi@a‘ &(igmpla?'rm:ﬁ.@g, 40%as ra%naﬁémg: mgxt u & e I ﬁr an

addi tion m nutes, olv ers wer epar gt ed. an e aqueous
| ayer at:lodn "%(9&%&%3’%?-53%“-1@@?5%@%%i c layers were
dried (O8ELR@R.26 (5] 3H)e3.60(s, ANd3.6P@CSHML r at ed under reduced pressure. The
residue was then purified by silica gel bash chromat ography (10:1
hexanes/ Et OAc) to give the desired bromde as a light yellow oil (25 g,
78% . "HNWR (CDCI3): S 1.80 (pkampl®1733- 64-3.92 (m 2H), 3.78 (s, 31-1),
4.61 (q, 1 H. _Exanple 171 Preparat of .o;ethyl

( 2ani no- 6- met hjFeRFrSIONOl <3 cIOMOr-MEt RO YEraS | uti on of brom de of
Exanmple 170 (18 g, 86 mmol) in W\i (100 m.) was added thiourea (10.5 g,

138 mmol ), The reaction m'xtmrr—e<\ S heated to 100C for 1 hour, <cooled to
it, and the solvent renpved undeé¥ doord pressure. The residue was

di ssol ved with CH2C 100 nl sat S tio 5 nL) added,
and the mwgtaﬁ@%é%feélﬁefﬂg% b E?P’i“?‘? ﬁgfki’g&’ qg'll‘s#\ fﬂ’ﬂ@éw(@ gani ¢ | ayer
was s epbyveseddediDiBadl-H (3RA28033.4 mimid] bfear £0 M sohdion drtoleerie) at-e8°Cinder r educed
pressu s S§ b ' [ | 21hexanes to
o ovi cer 12 P 6 Uyl Aafned 100 Sl ) oh sOSREBIBARE " T v,
0. 76 nAmagquepts sodtomol 2 MHIR0 (Cp@ksthen gdded2Bogwdse I8 BencBthik®x¢ass 2H), 3. 75 (s,
3H), : < f ' met hyl
(2 br opmAL . Hhe PRt oy o bR BRI Bl o IRAE e B Wil

CH,Cl2 (2 x 200 mL). The combined organic layers were dried (MgS0Qy), filtered, and

concentrated under reduced pressure. The residue was purified by silica gel flash

chromatography (5:2 hexanes/EtOAc) fo yield the product (2.5 g, 74%) as a yellowish oil

that solidifies upon standing. {(CsHsBrNOS) LC-MS, RT 1.38 min., M+H 221.0; "H NMR

(CDCls): § 2.31 (s, 3H), 2.82 (t, 2H), 2.90-3.00 (broad s, 1H), 3.89 (t, 2H).

Example 174
Preparation of ethyl {{1 2-bromo-5-methyl-1.3-thiazol-4-vliethoxy}-2,.3-

dihydro-1H-inden-1-yl}lacetate
—CO5E!

e

Step 1. To a solution of Example 173 (975 mg, 4.39 mmol) and ethyl [{1S}-5-hydroxy-
2,3-dihydro-1H-inden-1-yllacetate (1.06 g, 4.83 mmol) in THF (20 mL) were added Ph,P
(1.88 g, 7.46 mmol) and ADDP (1.96 g, 7.46 mmol). The mixture was vigorously stirred
at rt for 72 hours, the solvent removed under reduced pressure, and the residue purified
by silica gel flash chromatography (6:1 hexanes/EtOAc) to yield the product (1.4 g, 76%)
as a colorless oil that solidifies upon standing. (C1sH2BrNO,S) LC-MS, RT 3.92 min.,
M+H 424.5; 'H NMR (CDCL): § 1.26 (t, 3H), 1.65-1.81 (m, 1H), 2.28-2.45 (m, 2H), 2.37
(s, 3H), 2.69 (dd, 1H), 2.75-2.93 (m, 2H), 3.07 (t, 2H), 3.44-3.56 (m, 1H), 4.15 (, 2H),
4.18 (q, 2H), 6.67 (dd, 1H), 6.73 (d, 1H), 7.03 (d, 1H).
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To a solution of CuBr2 (4.03 g, 18.1 mmol) and t-butyl nitrite (2.82 ni,
23.8 mmol) In MeCN (210 nml-) was added the conpound of Exarﬁi (2.95 g,
15.9 mmol) at -20C. The reaction mxture was slowy war nmed Al v at which
poi nt the evolution of N2 was observed. After stirring for an additional 2
hours atwd@@iisahe reaction mxture was diluted w thperago46Q@ nL) and
washed with a 10% soI utlon of HCI (200 m.). The solvent |ayers were

separ at edprepéire ‘ _eﬁ ICE &h -BOhisdal-4. and t he
1 re and concentrated under
A by silica gel flash

conbi ned or gam c Ia |

reduced pressure. - e :

chromat ography (98:2, T 113 t 2 7 JAN 200&0/ 031011842 PCT1US02123614
hexanes/ Et OAc) to afforgd romsde Exanmple 172 (1,6 g, 40% as a colorless oil
that solidifies upoh @. g [(C7H3 : LC-MS, RT 2.56 min., MH
250.3; "H NVR (CDClIAB):\S8 (a, 2H), 3.61 (s, 3H). Exanple
173 Preparation of 2-(2- brom) 5 rrethyl4 3 t hi azol -4-vllethanol N OH To a
soI ut | Siep@f Te gmixturg ctlolypesi( 15l andpidiokare (@3nlao~ggamdzh¢nm|) in CH2Cl 2 (100

weorflAo DDA e, FoaThmo 3 doerEBberendidroflc Wi plgaigen 1 n tol uene) at

-78C After 15 he sol uti on was war ne stlrredfor an

addi t i %ﬁ%ﬁm@b Wﬁd?b@wﬂ ﬁHz%!q@@@!% 0981 mrebnAdipw 2f Ar wary p%‘-s@l m-) was then

added ﬂmg%ﬁ@niﬂ@ewgb%mﬂ%%%ﬁsolﬂoﬁﬁf—NﬂCOI’(’@?ﬁm Y08 nloBYEr s were
separated and the aqueous | ayer extracted with Cl2 (2 x 200 mL). The

conbi n¥3F ¥dgd andthe magton washealgd t. ¢ igy dBmsurs+ iihe '@P@H’“ mpere W@sncent r at ed
under  thesl beohsd 11 afiaied Kith EFGAJD (260 AR ali@wadhid With 8 datdatsd dolutian grel 1 ash

chro p hexanes/ Et OA t t he oduct 59, 74% as a
C Ok G RRY i e DR s e el A bl Sebortest o O, Tre 1756
mn., ddder 2ddced presttllréall\/me re€idGs s pusfiéd B/silics gel3la§h ctitoliRtographydblt, 2. 90- 3. 00
(broad 4 Pr epar at i. of I
{ (161~ ez Bagio Bovid e ibauk PR sheias § FRRRE I Too e RGRE, o1 0. 1
N- i ndelG-MSy RT &1 tra. ,eM+IﬂEQ4ES 'H NMR (CDCL): § 1.17-1.31 (m, 3H), 1.26 (s, 3H),

1.27 (s, 3H), 1.65-1.82 (m, 1H), 2.30-2.43 (m, 2H), 2.46 (s, 3H), 2.72 (dd, 1H), 2.78-3.00

(m, 3H), 3.17 {t, 2H), 3.46-3.57 (m, 1H), 4.17 (g, 2H), 4.27 {t, 2H), 6.71 (d, 1H), 6.78 (s,

1H), 7.04 (d, 1H), 7.55 (AB quartet, 4H).

Example 175
Preparation of ({1 -[2-{4-isopro henyl}-5 1~1,3-thiazol-4-vl]etho
2.3-dihydro-1H-inden-1-¥lla acid

~—CO,H

To a solution of Example 174 (305 mg, 0.657 mmol) in a mixture of THF {8 mL),
water (8 mL), and EtOH (4 mL}), was added LiOH {63 mg, 2.63 mmol). The reaction
mixture was vigorously stirred for 24 hours, diluted with water (20 mL), and washed with
Et,O (10 mL). The aqueous phase was then acidified to pH ~1 using 1 N HCI, and then
extracted with CH.Cl; (4 x 50 mL). The combined organic layers were dried (Na:SO,)},
fittered, and concentrated under reduced pressure; The residue was then purified by
silica gel flash chromatography (85:5 CH.Cl./MeOH) to afford product (189 mg, 66%) as a
white solid. {CxHxENO;S): LC-MS, RT 3.95 min., M+H 436.4; '"H NMR (CDCl,): § 1.25 (s,
3H), 1.28 (s, 3H), 1.70-1.82 (m, 1H), 2.32-2.43 {m, 2H), 2.45 (s, 3H), 2.74-2.98 {m, 4H)},
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Br Step 1. To a solution of Exanple 173 (975 ng, 4.39 mmol) and et hyl

[ (1S)-5-hydroxy- 2,3-di hydro-1Hinden-1-yllacetate (1.06 gzﬂé@? 5€TDI) I n
THE (20 nlL) were added Ph3P (1.88 g, 7.46 mmol) and ADDP (1 78 7.46
mol ). The m xture was vigorously stirred at it for 72 hours, the solvent
r enoved wonesinisaeduced pressure, and the residue puri fptm_ljsozhyﬂsi lica gel
flash chromat ography (6:1 hexanes/EtOAc) to yield the product (1.4 g, 76%

as a ciao,|2en s:am:ssmatm;alzacH bHE 6. 72R6) 1H), anw(@gH) (meQHZﬂgrmBS) LC-M5, RT
392%@“ it 424. 5. "H NVR (CDI3): 'S 1.26 (t, 5-1.81 (m 1H),

2.28 ﬁtﬁ‘g'llo 237 (s, 3H), 2.69 (dd, 1H), 275293(m 2H), 3.07 (t,
2H), 3.44-3.56 (m 1H), 4.15 (t, 2H), 4.18 (g, 2H), 6.67 (dd, 1H), 6.73 (d,

1H, 7.03 (d,1H). 114 1" AOL. %7_J 06 WO 03/011842 PCT/ US02123614
Preparation of ethyl E—M

((1S)-542P1. 1 efyaeth 124 4-m fazalzbyHabetate

yl | et hoxvl - 2. 3-di hvdro-t H i nden- 1.vl Jacet ate .CO2Et Step 2. To a m xture of
toluene (15 m-) and 1,4 di e ? , were added the conpound of step 1
(300 ng, 0.708 mmol ), 4-iso yI Epronlc acid (464 ny, 2.83 mmol),
and PdCl 2(dppf). CH2ClI 2 (52 ng, 0.071 mmol’)). A flow of Ar was passed through

t he mxturé'Oﬁ@plumQﬁbmw@@fE@mIPiBATQ(N@E@tZlﬂmiMMN@B@@r(lQ 7 nL, 7.08

| th@ﬂﬂi Th
Terglc% i on mgdtjﬁir?n(eé wasowﬁﬁa'ﬁﬁ@g‘t?ggs mohe%fl ute W i hwﬁt é%tg{za%g rrL)e and
was hedo ffltxnfos 12 heyss, goaer 1o 6 dilutedrwithEtOAR (160m1L). 50d weshed ite 2or gani ¢ | ayer was
dried sﬁﬁl?a%&%uhoﬁbmeﬁ-[@ﬂ (5cﬁad) ﬁenmnbrsaﬁﬁﬂed éém&{ofrl\ﬁﬂép(%drrﬂ essure. The

residue was purif lica gel chr omatt ogr aphy
hexanddiF Efasnic ayef BEWWP@S@Heﬁ'%WGd%wCW%““@S% uggd %(E%Teorl ess oil .
(CZBHaﬁmuewals& riffedl b |ﬂashdHHd1 )39,: S 1.17-1.31

3 1.26 30-2. 43 2H) ,
(2.m46 %b’d p 5 (F*D&H‘“S%Pﬁaés%?‘? pen S@H‘F"‘%&)“gsmﬁﬁ%w'f‘ . 3. 465?. 57H)
(H) m 1?)((:0613%32(38 (S?H%S%(QBHQEEJQFMHl)gBSQ(ﬂP(S(m) “ﬂ,AtIQ'MB ciinfar?t& J48;RL H), 7.04 (d, 1

, 7. e anpl e reparation o _
((1Slé—é‘?z"‘g“f""’f't?lz’ic,il"‘re %@%’Bhenvﬂj- 5- net hyl - E 3-thi zol-4-yllethoxv)-
2. 3-di hvdro-1H 1 nden-1-vl)acetc acid

Example 177
P ration of 2-[5-methyl-2-{4-methylphenyl}-1,3-thiazol-4-yllethanol

O«

To a solution of the thiazole of Example 176 (1.14 g, 4.37 mmol) in THF (60 mL)
at 0°C, was added partion-wise LiAIH, (663 mg, 17.5 mmol). After 30 minutes, the
reaction mixture was warmed to rt and stimed for an additional 60 minutes. The reaction
mixture was then cooled to 0°C, and the excess LiAlH, was quenched by dropwise
addition of water (5 mL), 1N NaOH (10 mL), and water (5 mL) sequentially. The mixture
was then diluted with a saturated sofution of Rochelle salt and extracted with EtOAC {4 x
75 mL). The combined organic phases were dried (Na,;SOy), filtered, and concentrated
under reduced pressure. The residue was purified by silica gel fiash chromatography (3:2
hexanes/EtOAc) to afford the product as a white solid (830 mg, 82%). (C1;HsNOS): LC-
MS, RT 2.50 min., M+H 234.2; 'H NMR (CDCL): § 2.34 (s, 3H), 2.37 (s, 3H), 2.83 (t, 2H),
3.92-4.01 (broad t, 2H), 4.04-4.15 (broad s, 1H), 7.45 (AB quarlet, 4H).

The following compounds below were synthesized using one of the two
procedures of Examples 170-177 described above.
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N -CO2H To a solution of Exanple 174 (305 ng, 0.657 mmol) in a m xture of
THE (8 nL), water (8 nL), and EtOH (4 nlL), was added LiOH (63 ng, 2.63
mol ). The reaction mxture was vigorously stirred for ZQ%MEUB diluted
with water (20 nL), and washed with Et20 (10 m .). The aqueous phase was

t hen aciwipésnadst o pH -1 using 1 N HCI, and then ext rpaglygshMéyh CH2Cl 2 (4 X
50 nL). The conbined organic |ayers were dried (Na2s04), filtered, and
concentrated under reduced pPr E5&kh |b17'§he r esi due was then purified by
silica gel (

ng, 66% T - ‘ NS -, MEH 436.4; 1H
NMR (CDCl 3): 51.25 (s 3H) ma&t&&clcﬁl—b 1. 70 1. 82 (m 1 H) 2.32-2.43 (m
2H), 2.45 (s, 3H) 2.74-2.98 (m 4H), 115 ﬁ HJAN 2006 WD 031011842

PCT/ US02123614 3.18 (t, 2H) 3.47- 3 54 ( 95 4.28 (1, 2H), 6.72 (dd, 1H),

6.78 (s, 1H), 7. 08 (d, aktet, 4H). Exanple 176 Preparation
of nmethyl-[S- nethyl- |phe-th| azol -4-yllacetate ST O
N -Owve To a solution o rorff de of © ple 170 (1.15 g, 5.52 nmmol) in
tol uene (2 d éﬁﬂg . 6 mmol ). The
reaction m?%f’rﬂ' ﬁoﬁbﬁ%ﬁgtgg é?o r'e qug*‘ ﬁl oﬁfr%(,gls 'coé?‘ed%o rt, diluted
Wi th E(nmd),ejlsaﬁm(m, masmaunzm{zmatm ald)tarla(tea-l)s&nnemﬁnpf NaHCC3 (50

I | gani c | ayer was
drled;{ﬁa tere @@h@g%ﬁ’ téd%”( "{Tb%!{l”lb%g@éure The

resi dugimas then purlfled by silica gel flash chromatography (9:1
hexanesf Et OAc) to afford the product as a pinkish oil that solidified upon
standing (1.14 g, 62%. "HNWR (CDCl3): 5 2.38 (s, 3H), 3.45 (s, 3H), 3.74
(s, 3H), 3.80 (s, 2H), 7.49 (E&@M&t, 4H); Rf (0.4, eluant9:1

hexanes/ 5 JRth éthylgh 8-t llethoxy}-2.3-dihydro-1H-
2-[ 5-nmet hyl - 2- (4- met hyl phenv | azQl - 4-y et hano
inden-f-vllacetic a¢

~—COH

(C24H2sNO3S): LC-MS, RT 3.57 miin., M+H 408.5; 'H NMR (CDCly): & 1.61-1.68
(m, 1H), 2.29 (s, 3H), 2.36 (s, 3H), 2.25-2.37[hidden] (m, 2H), 2.63-2.79 (m, 3H), 3.09 (t,
2H), 3.35-3.47 (m, 1H), 4.18 (t, 2H), 6.60 (dd, 1H), 8.68 (s, 1H), 6.97 (d, 1H), 7.42 (AB
quartet, 4H), 7.81-8.30 (br, 1H).

Exampie 180
({18)-542-[2-{1.3-Benzodioxol-5-yl}-5-methyl-1,3-thiazol-4-yl|ethoxy}-2. 3-dihydro-1H-
inden-1-yliacetic acid

—COH
S H

O D

A

(Ca4HzsNO5S): LC-MS, RT 4.04 min., M+H 438.5; 'H NMR (CDCly): § 1.71-1.83
(m, 1H), 2.36-2.51 (m, 2H), 2.45 (s, 3H), 2.76-2.96 (m, 3H), 3.15 (t, 2H), 3.48-3.58 (m,
1H), 4.29 (t, 2H), 6.00 {s, 2H), 6.72 (dd, 1H), 6.78 (s, 1H), 6.82 (d, 1H), 7.07 (d, 1H), 7.32-
7.40 (m, 2H).
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S N'-"CH To a solution of the thiazole of Exanple 176 (1.14 g, 4.37 mmol)
in THE (60 m-) at 0C, was added portion-w se Li Al HA (6637 mgy006/. 5 mol ).
After 30 mnutes, the reaction mxture was warned to rt and stirred for an
additional 60 mnutes. The reaction mnmixture was then cooled to 0C, and the
excess wbosdds#pas quenched by dropwi se addition of waigsedfial), 1IN NaCH
(10 nm.), and water (5 m ) sequentially. The m xture was then diluted with
a saturated solution of Rochelg@mph481and extracted with tOAc (4 x 75 nl).
and concentrated

under rBeh 55 ' il wa AiLL S 2 ‘ | flash

chr onat ography (3 2 hexanqad&t. cet.@aéiﬂford the product as a white solid

(830 ny, 82% . (C13HL5NOS): LG Egﬂ'b M-H 234.2; 1H NWR (CDCI 3):
2H) 5 2401, (broad it, 2H),

S 2.34 (s, 3H), 2.37 (s, 3H) 283(t
4.04-4.15 (broad s, 1 H X 3 4H). The fol |l ow ng conpounds
bel ow were synt heS| zed ' procedures of Exanples 170-177
descri bed above. 116/1r : O 03/011842 PCTI US02/ 23614

Exanpl e 178~f Hi
si-5. 1' 2- (BSRRENOS G NéhRT“f‘ gin- MeH 4245 " NMR (CBCH: 17383, gr o- 1
H- i ndefm, I1H),\214I3&s;6HBéadeﬂﬂ(mBHzii’RI@%)(m,ﬂlﬂ}&'Bgm'zB). B@28i57.(m, M + H 394.2; 'H

NVR s, 3

2. 62. 2 010 Pty R840 0 70 elbras S Baple b ER et =) P o (o
1H), &9 (s,1H), 6.98 (d, 1H), 7.21-7.40 (m 3H), 774783(m 2H) .
Exanple 179 ((I

S1-54245- Met hyl - 244- net hyl phhenyl ) - 1. 3-t hl azol - 4-vii et hoxvl - 2. 3-di hyd ro-1
H i nden- I-vflacetlc aci d . cofxample 182

2-{5-Methyl-2-[4-{triluoromethyl)phenyl]-1,3-thiazol-4-vi}ethoxy}-2.3~
dihydro-1H-inden-1-yllacetic acid
—CO,H

(CoaHzFNO;S):.L.C-MS, RT 4.47 min., M+H 462.4; 'H NMR (DMSO): & 1.63-
1.81 (m, 1H), 2.28-2.43 (m, 2H), 2.50 (s, 3H), 2.69 (dd, 1H), 2.74-2.95 (m, 2H), 3.19 (,
2H), 3.31-3.36 (m, 1H), 4.31 (t, 2H), 6.71 (dd, 1H), 6.78 (s, 1H), 7.08 (d, 1H), 7.87 (AB
quartet, 4H).

Example 183
18)-5-{2-[2-{4 nophenyl}-5-methyl-1.3-thiazol-4-yflethoxy}-2.3-dihydro-1H-

inden-1-yDacetic acid

—~COH

(CatHoN20:8):.LC-MS, RT 3.43 min., M+H 419.6; 'H NMR (CDC3): 8 1.68-1.85
(m, 1H), 2.31-2.49 (m, 2H), 2.51 (s, 3H), 2.77 (dd, 1H), 2.83-2.94 (m, 2H), 3.18 (, 2H),
3.43-3.56 (m, 1H), 4.31 (t, 2H), 6.71 (dd, 1H), 6.79 (s, 1H), 7.10 (d, 1H), 7.86 (AB quartet,
4H), |
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(Cz4H25NGB3S): LCG-MS, RT 3.57 min., M-H 408.5; 'H NMR ( CDCl 3) 81.61-1. 68
(ml1H, 2.29 (s, 3H, 2.36 (s, 3H, 225237[h|dden] (rrg 2.63-2.79
(m 3H, 3.09 (t, 2H), 3.35-3.47 (m IH), 4.18 (t, Telh N(2 1H), 6.68
(s, 1H), 6.97 (d, 1H), 7.42 (AB quartet, 4H), 7.81- 8 30 (br, 1 H. Exanple
180 ((i Sko Smhrd2_ PCT/US02/23614

1. 3-Benzodi oxol -5-vi)-5-nethyl -1. 3-thi azol -4-vl | et hoxv} 2. 3-di hvdr o- 1H

i nden-1-vilacetic acid (CaHz3NGRsmple 84 M5, RT 4.04 min., MH 438,5; "H NWR
(CDAI 3) —zqfrz—s 45 (s, 3H). 2.76-2.96
(m  3H)LRS8-1244dss azol-drylleffioxy}-2. 3udibvdro-gtl= (5 oH) | 6. 72
(dd, 1 H, 6.78 (s, | H, Qnﬂé’n-&ﬂlladeﬂd)acid? 07 (d 1 |-|) (7.32- 7.40 (m 2H).
117 2 7 JAN 2006 WO 03/011842 PCTI US02 614 arrpl e 181

((1$l-5-1242-(4- Met hoxvphenyl } - 5-met hyl - 1. 35T

yl | et hoxv} - 2. 3-di hydxo- nd -yfIa & aci d (C24H26NO48) LG M, RT
4.01 min., MH 424.5; S 182 (m1H), 2.43 (s, 3H),
2.34-2.47 (m 2H), 2/72-2795 3.42-3.57 (m 1H), 3.84

(s, 3H), 41@3&@95%?%@8%?%%9‘% mn?r.,lﬂn+il|)436.§, ‘mnﬁﬁ(cﬂﬁgm{z&é, Gy, 1H). 7.37 (AB

quartet,
S) - U2- (.28 [ BHY 1.704824tn 1H), 2:82-348(ihv2H)pRéfi(s| BH)L2.34-29B4modH)I3.08 | et hoxv) . 2. 3-

min s AN IS n R BLAER AN G RIS LS o iy

2 50 (syarBkMt).2. 69 (dd, 11-11), 2.74-2.95 (m 2H), 3.19 (t, 2H), 3.31-3.36
(m 11-1), 4.31 (t, 2H), 6.71 (dd, 11-1), 6.78 (s, 1 H, 7.08 (d, 1 H, 7.87
(AB quartet, 4H). Exanple 183 ((1S)-5-(242-(4-Cvanophenvi)-5-

net hvl - | . 3dhl azol - 4- vf | et hoxvIExampeii86,/dr o- 1H- i nden-1 vl |l acetic acid - CO2H

1 2-{3-Chloro-4-flu he hyl-1.3-thiazol-4-yllethoxy}-2, 3-dihydro-
1H-inden-1-yl)acetic acid

—~CO,H

D4 O

(CasH2yCIFNO,S): LC-MS, RT 3.88 min., M+H 446.4; 'H NMR (CDCly): 5 1.68-
1.86 (m, 1H), 2.32-2.46 (m, 2H), 2.50 (s, 3H), 2.80 (dd, 1H), 2.84-2.96 {m, 2H), 3.18 (t,
2H), 3.47-3.59 (m, 1H), 4.32 (t, 2H), 6.72 (d, 1H), 6.82 (s, 1H), 7.12 (d, 1H), 7.23 (¢, 1H),
7.72-7.82 (m, 1H), 7.97-8.04 (m, 1H).

Example 186
2-J2-{3.4-Dichlorophenyl)-5-methyl-1,3-thlazol-4-yTlethoxy}-2,3-dihydro-1 H-

inden-1-yljacetic acid

ORI 0D

{C2sHxCLNO;S): LC-MS, RT 4.12 min., M+H 462.0; 'H NMR (CDCl3): 5 1.74-1.88
{m, 1H), 2.36-2.48 (m, 2H), 2.50 (s, 3H), 2.73-2.93 (m, 3H), 3.19 (t, 2H), 3.48-3.55 (m,
1H), 4.30 (t, 2H), 6.71 (d, 1H), 6.79 {s, 1H), 7.08 (d, 1H), 7.62(d, 1H), 7.61 (dd, TH), 8.02
(d, 1H).

19




NC 0 (C24H22N2CaS): LC-MS, RT 3.43 min., MtH 419.6; "H NWR (CDClI 3): S
1.68-1.85 (m 1H), 2.31-2.49 (m 2H), 2.51 (s, 3H), 2.77 (dd,1H), 2.83-2.94
(m 2H), 3.18 (t, 2H), 3.43-3.56 (m1H), 4.31 (t, 2H), 6.727(ANGH), 6.79
(s, 1H, 7.10 (d, 1H), 7.86 (AB quartet, 4H). 118 r:0:awv4d y vNI ,, 2 7 JAN
2006 WOwpdsdliksd2 PCT/ US02123614 Exanpl e 184 PCT/US02/23614
1(1S)-5-(242-(4-1soi)ropvl phenvi)-5-nethyl -1, 3-thi azol -4-vl | et hoxv}-2.3-di hy
dro-1 Hinden-I-vllaoetic aci dgyg HW(CZBHZBNCBS) LC-M5, RT 3.95 min., MH
436. 4;' H NVR CDCI3:8125(s 170182(m1H)

2. 32- 2. 4813 gorophey hy] AZC pthoxy}-2, 3ilhysiro- 2H), 3.47-3.54
(m 1H), 4.28 (t, 21- 1) ?lael‘ﬂﬂl]aée'[ﬂ:acﬁl78 (s 1H), 7.08 (d, 1H), 7.51 (AB
gquartet, 4H). Exanple 185

(1Sl dr [ 2-1243- Chl or o- 4- f t uor oohenvi | - 5- metdO2x3- t hi azol -

4-vl | et hoxy}-2. 3-di hydr : eetRc acid C -CO2H (C23H2, Cl FNGBS) :
LC-M5, RT 3.89 mn" ‘ A :816& 1.86 (m 1H),
232246(m2|—|) 2.50 : H, 2.84-2.96 (m 2H), 3.18 (t,

0 7 55 (eareripel i, é?g%'apm “Q«*m?'@% &%@R&D@%W?gam e'186 ((1

S) 5.4208,-13. 25752450 1H}; Reb (4,135, 278200 (v, 48), Boiea(E k), 4-47id 52t o v} - 2. 3- di hvdr o-
| ngenod i 4RCEYS @, 79), 8765 Uy, 7.00-7.10 (m, 3H), 7.82-7.87 (m, 2H).

Jic

Example 188
1 2-12-(3.4-Dimethyiphenyl)-5-methyl-1.3-thiazol-4-yllethoxy}-2. 3-dihydro-1 H-
inden-1-yllacetic acid
—COH

(CasHzNOS): LC-MS, RT 4.39 min., M+H 422.3; 'TH NMR (CDCly): 5 1.70-1.83
(m, 1H), 2.29 (s, 3H), 2.32 (s, 3H), 2.37-2.50 [hidden] (m, 2H), 2.46 (s, 3H), 2.70.-2.90 (m,
3H), 3.32 {t, 2H), 3.45-3.60 (m, 1H), 4.30 (t, 2H), 6.73 (d, 1H), 6.79 (s, 1H), 7.07 (d, TH),
7.17 (d, 1H), 7.59 (d, 1H), 7.68 (s, 1H).

Example 189
1 2-{4~, Iphenyl)-5-methyl-1 iazol-4-yl]ethoxy}-2,3-dihydro-1H-

inden-1-yljacetic acid

~—COH
o) 8 “
O
N O

(CosHasNO,S): LC-MS, RT 4.01 min., M+H 436.3; 'H NMR (CDCl3): § 1.70-1.82
(m, 1H), 2.37-2.49 (m, 2H), 2.50 (s, 3H), 2.63 (s, 3H), 2.70-2.90 (m, 3H), 3.20 (t, 2H),
3.45-3.60 (m, 1H), 4.30 (t, 2H), 6.72 (d, 1H), 6.78 (s, 1H), 7.08 (d, 1H), 7.95-8.03 {m, 4H).

#




CO2H (C23H2, C12N&S): LC-M5, RT 4.12 min., MH 462.0; '"H NWR (CDC13): S
1.74-1.88 (m 1H), 2.36-2.48 (m 2H), 2.50 (s, 3H), 2.73-2.798N00m§ 3H), 3.19
(t, 2H, 3.48-3.55 (m 11-1), 4.30 (t, 2H), 6.71 (d, 1H), 6.79 (s, 1H),
7.09 (d, 11-1), 7.52 (d, 1H, 7.61 (dd, 1H), 8.02 (d, 1H). *It 2 7 JAM 2006
WO 03/ O%wdB481ki2T! US02/ 23614 Exanpl e 187 1S 2 4- Fl uorpchiesnssiet h -1
3-thiazol ~4- | ethox 2 3-dl dro-1H inden-1-yl)acetic acid -CO2H
(Cz3H22FN03S): LC- Ms, RT 3. 58 pdathe MbH 412.4; 3H NWR (CDCI 3) S 1.70-1.77

: : i .16 (t, 2H),
, 7.00-7.10 (m

b id-{Dimethytam p ' hiazolpd-y
3H), 7. 82 7.87 (m 2H) di Iﬁn&&& 55&5466243 4- Dl meth
phenvl 15- net hyl - 1. 3-t hi azol - 4-vi | et hoxvl - 2. %F’]vdro | H inden-1-vllacetic
4;

acid --CO2H Me Md (Cst27NOBS) LC—I\/S RT , MrH 422.3; ' H NMR

(COC13): S 1.70-1.83 (gL HS , 2.32 (s, 3H), 2.37-2.50
[ hidden] (m 2H), 2 m 3H), 3.32 (t, 2H), 3.45-3.60
(m 14, 230t 73 | H. 7.07 (d. | H, 7.17

I | .
E 15)?) 1245‘5?'21’3’&&%&% ﬁﬁ%@ ’ﬁy@q‘*g?ﬁgym SPP%? 18%y1 - 2. 3- di hvdro- 1 H

| nden-1-65/{n), Atk 21 12-2:4i (oh, 2K)) 2136 (£ 2BH2HIU) (m, Bid), QB4(SR’BH4. AW (hin., MH 436. 3;

S o B S o T 0 1

72 (quartat, #). 6.78 (s, 1 H), 7.08 (d, IH), 7.95-8.03 (m 4H). 120 IrY. TEM
Example 191
1 3-Amino-4-methyiphenyl)-5-methyl-1,3-thiazol-4-vilethoxy}-2,3-
dihydre-1H-inden-1-yl)acetic acid
TFA
+COH

ST CD

CotH2sN203S.CoF302): LC-MS, RT 3.5 min., M+H 423.3; 'H NMR (CDOD): &
1.67-1.82 (m, 1H), 2.25-2.37 (m, 2H), 2.38 (s, 3H), 2.50 (s, 3H), 2.67-2.90 (m, 3H), 3.20
(t, 2H), 3.41-3.56 (m, TH), 4.32 (t, 2H), 6.71 (d, 1H), 8.79 (s, 1H), 7.09 (d, TH), 7.42(d,
1H), 7.69 (dd, 1H), 7.77 (d, 1H).

Example 192
48)-5-{2-]2-{2-Fluorophenyl)-5-methyl-1.3-thiazol-4-yllethoxy}-2,3-dihydro.1 H-

inden-1-yllacetic acid

E EfcozH
o<1 D

(CasHizoFNOsS): LC-MS, RT 4.25 min., M+H 412.2; "M NMR (CDCl,): § 1.70-1.82
(m, 1H), 2.37-2.48 (m, 2H), 2.49 (s, 3H), 2.74-2.94 (m, 3H), 3.21(t, 2H), 3.42-3.60 (m,
1H), 4.31 (t, 2H), 6.72 (d, 1H), 8.79 (s, 1H), 7.06-7.35 (m, 4H), 8.21(t, TH).
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2 7 JAN 2006 WD 031011842 PCT/ US02123614 Exanple 190 f(1

S)-642-(2-14- (D net hvl am i no} phenvl t wo- net hyl - 1. 3-t hi azol - 4-yl } et hoxyl - 2. 3-
dl hydro-1 Hinden-1-vilacetic acid .-CO2H (C, SH2BN2CsS) : g G- MR, 2008T 2. 95
mn., MH 437.2; rH NVMR (DVMS003): S 1.53- 1.65 (m 1 H), 12-2.24 (m 2H),
2. 36 (swoshiis®d 63-2.84 (m 3H), 2.94 (s, 6H), 3.03 ptTUse2bhs1a 3. 27- 3. 38
(m1H), 4.18 (t, 2H), 6.65 (d,1 H), 6.75 (s, 1 H, 7.08 (d, 1 H, 7.17 (AB

quartet, 4H). Exam)le 191 Example 193

((1S)-5- . _ ) yl | et hoxv} 2.3
dl hvdr o~ +FAtEH A Ao £C- M5, RT 3.5
mn., MH 423.3;'H NI\/R (CDaﬂnd_ngdbthZc 82 (m 1H) 2 25-2. 37 (m 2H),
2.38 (s, 3H), 2.50 (s, 3H), 2.67-2.90 (m 3H) (f, 21H), 3.41-3.56 (m
1H), 4.32 (t, 2H), 6.71 (d 1H), 6. 79 (s l:Fl) 09 (d, I'H, 7.42 (d, 1H),
7.69 (dd,1H), 7.77 (d,

S) 5- (2. 12- ( 2- Fl uor opHe zot 4.yl ethoxyl-2.3-1 ihydro-1
H |nden |-VI | acetic aci &)2 SON- / ~O (C23H22FNGBS) : LC- M5, RT 4.25

> 49 (5 ‘&?@H&C‘VW@% i Juokiads gy RO s 41 ) (ST

oH), 6n7aH},@,352.49(m, BH)za4§£s3 74-2739(161»3HBB1(7M2H]—|§542-86M@I 1 H. 121 2 7

002000, Y BT R B PRRIRSIHE PR GMERO A, o nyaro s 1

Example 194
1 2 4-Ethoxyphenyl)-5-methyl-1,3-thiazol-4-vllethoxy}-2, 3-dlhydro-1H-

inden-1-yllacetic acid v
—COH

OO

{CxHNO,SY:. LC-MS, RT 3.55 min., M+H 438.5; 'H NMR (CDCl,): 5 1.40 (1, 3H),
1.70-1.82 (m, 1H), 2.35-2.47 (m, 2H), 2.45 (s, 3H), 2.74-2.88 {m, 3H), 3.20 {t, 2H), 3.42-
3.59 (m, 1H), 4.07 (q, 2H), 4.29 {t, 2H), 6.71 (d, 1H), 6.76 (s, 1H), 6.91 (d, 1H), 7.06 (d,
2H), 7.82(d, 2H).

Exampile 195
185)-5-{2-[2-(3.4-Dimethoxyphenyl}-5-methyi-1,3-thiazol-4-yljethoxyl-2.3-dihydro-

1H-inden-1-yllacetic acid
—CO5H

w0

(CasHarNOsS): LC-MS, RT 3.86 min., M+H 454.2; H NMR (CDCl): § 1,67-1.82
(m, 1H), 2.37-2.48 (m, 2H), 2.49 (s, 3H), 2.71-2.87 (m, 3H), 3.27 (t, 2H), 3.42-3.57 (m,
1H), 3.93 (s, 3H), 3.96 (s, 3H), 4.29 (t, 2H), 6.35-6.64 (broad s, 1H), 6.67 (d, 1H), 6.75 (s,
1H), 6.89 (d, 1H), 7.05 (4, 1H), 7.38 {d, 1H), 7.56 (s, 1H).




I nden-1-yl)acetic acid C N---~0O (C23H2zCI NGaS): LC-Ms5, RT 4.44 mn.

428.2; '"HNWMR (CDC13): S 1.70-1.81 (m 1H), 2.35-2.45 (m 2?) @Zﬂ@
3H), 2.74-2.89 (m 3H), 3.17 (t, 2H), 3.42-3.60 (m 1H), 87{ 6. 71
(d, 1H, 6.77 (s, 1H, 7.07 (d,1H), 7.36 (d, 2H), 7.79 (d, 2H). Exanrple 194

((1 WO 03/011842 _ PCT/US02/23614

S) - 542- 1244- Et hoxyohenyl ) - 5- et hyl - 1. 3-t hi azol - 4- vl | et hoxy) - 2. 3-dl hydro-1 H
| nden- 1- vl )acet ic acid - CO2H ( 1\@48) LC-Ms, RT 3.55 min., MtH 438.5;
"H NMR ( 1H), 2.35-2.47 (m 2H), 2.45

(s, 3H), be dreffl: 4.07 (g, 2H),

4.29 (t. 2H), 6.71 (d 1 H) indbn-15Nécetic acid) | 6. 91 (d, 1H), 7.06 (d, 211),
7.82 (d, 2H). Exanple 195 (TIJ&——

S) - 5- c2-r 243. 4- Di met vahenyl | - 5- et hyl - 17948 azoi - 4- vl | et hoxvl - 2. 3- di hvdr
o- | Handen- 1 vOacetic ‘ . {CasH27NCBS): LC-M5, RT 3.86 mn.,
MH 454.2; 'H NVR (CD 1H) 2.37-2.48 (m 2H), 2.49

(s, 3H), 2.71-2.87 (m 3.42-3.57 (m 1H), 393(s 3H),

T a5

2006 W OB,QBERER (MCIH) 2B 1S 360, 2.40(83hi),&. 75587 (m, SH), 3194t 28),

(nden 245 20T, MORLAN, 210, o B GEAEra b i ERPRIEN Bd GG . 1
( CDCI 3it: 1H} 716448 H)SR75 (snfHILH), 2.38-2.52 (m 2H), 2.40 (s, 3H), 2.47 (s,

3H), 2.75-2.87 (m 3H), 3.19 (t, 2H), 3.45-3.60 (m 1H), 4.29 (t, 2H), 6.72
(d, 1H), 6.78 (s, 1H), 7.07 (d, 1H% .19 (d, 1H), 7.30 (t, 1H), 7.64(d,

1H), 7.75 (s, 1H). e 197
1 2-{5-Methyi-243-{trifluoromethyl)phenyl]-1,3-thiazol-4- 2,3~
dihydro-1H-inden-1-yllacetic acid
—COzH

RaSi gl ee

(CasHzFNO3S): LC-MS, RT 3.90 min., M+H 462.1; "H NMR (CDCl): § 1.70-1.82
(m, 1H), 2.38-2.48 (m, 2H), 2.49 (s, 3H), 2.75-2.87 (m, 3H), 3.19 (t, 2H), 3.44-3.59 (m,
1H), 4.30 {t, 2H), 8.72 (d, TH), 6.79 (s, TH), 7.07 (d, 1H), 7.52 (t, 1H), 7.61 (d, 1H), 8.01
(d, 1H), 8.13 (s, 1H).

Example 198
135)-5-{2-{2-(3-Fluorophenyl}-5-methyl-1 3-thiazol-4-ylfethoxy}-2,3-dthydro-1H-

inden-1-yllacetic acid

—CO,H
S &
. CD
N 0
F

(CaHFNO;S): LG-MS, RT 3.66 min., M+H 412.1; "H NMR (CDCly): § 1.70-1.82
(m, 1H), 2.39-2.47 (m, 2H), 2.48 (s, 3H), 2.76-2.87 (M, 3H), 3.18 (t, 2H), 3.45-3.60 (m,
1H), 4.30 (t, 2H), 6.72 (d, 1H), 6.78 (s, 1H), 7.04-7.09 (m, 2H), 7.36-7.42 (m, 1H), 7.58-
7.62 {m, 2H).
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Exampl e 197 f H S15{245- Met hyl -243-itrifluoronethyl | phenull-1,

3-thiazol -4-yll e*oxyl-2.3- dl hvdro-1Hinden-1M acetlc acid F3C . CO2H S
(C2NH22F3NG3S): LC-M5, RT 3.90 min., MtH 462.1; 'HNI\/R(CDC ) % 70 1 82
(m1H), 2.38-2.48 (m 2H), 2.49 (s, 3H), 2.75-2.87 (m 3H), JM ,
3.44-3.59 (m 1H), 4.30 (t, 2H), 6.72 (d, 1H), 6.79 (s, 1H), 7. 07 (d 1H),
7.52 (t wdéons2 61 (d, 1H), 8.01 (d, 1H), 8.13 (s, 1B T/USKREdMgHe 198 ((1

S) 5i - (2- 13- Fl uor opheny05- net hyI 3-th iazol -4-yflethoxv}-2, 3-di hydro4 H
|nden 1-vl )acetlc acid . CO2H Fgx BHBQFNOBS) LC-Ms, RT 3.66 mn., MH
3): : Ji , : _ 2.48 (s, 3H),

‘ - ] 5 ol 42 =~ 2H), 6.72 (d,
1 H) , 6.78 (s, 1H) 7. 04 7. O&dé_mm@&gﬂc?ac% 7.42 (m1 H) 7.58- 7.62 (m 2H).
123 2 7 JAN 2006 WO 03/011842 PCT/ US02/ 2, 3616 anmpl e 199
((1S1-542-i 2- (3, 5- Di nMehyi phenvl ) - 5t net th T, U hiazol -4 vilet
oxy}-2,3-di hvdro-1H In | - ; R ‘|ve (C25H27NG35): LC-Ms, RT 3.88
mn., MrH 422.2; "H N 3: (m 1H), 2.36 (s, 6H,
2.37-2. 45 (m 2H), 2. 46/ (s, 2. ) (m 3H), 3.19 (t, 2H), 3.45-3.60
(m 1H), 4 28 (t 2H)Me6. 72 (d, 1H), 6. 79 (s, 1H), 7.01 (s, 1H), 7.07 (d, |

, 7.48 HINO,SIELEMS R12988 Irfinl, M+H 422.2; 'H NMR (cncns 8172-184
SI -5-(2-] S— t hyl - 244- 7(t r'i f uor omet hoxy phenV| azol - 4-yf et hoxv) - 2, 3-
di hvdr 60111 530G G- Praede (e 240 216 S Fzedy (m 3H) 519 (1, 2H)

3.45-3.60 (m, 1H), 4.28 (t, 2H), 6.72(d, 1H), 6.79 (s, TH), 7.01 (s, 1H), 7.07 (d, 1H), 7.48
(s, 2H).

Example 200
1 2-[5-Methyl-2-J4-{trifluorometho henyi}-1,3-thiazol-4-ylethoxy)-2,3«

dihydro-1H-inden-1-yllacetic acid
—COH

s F
N 8)

(CasHzoFsNO,S): LC-MS, RT 3.95 min., M+H 478.1; 'H NMR (CDCls): 6 1.72-1.84
(m, 1H), 2.38-2.46 (m, 2H), 2.47 (s, 3H), 2.75-2.87 (m, 3H), 3.18 (¢, 2H), 3.45-3.60 (m,
1H), 4.29(t, 2H), 6.72(d, 1H), 6.77 (s, 1H), 7.07 (d, 1H), 7.24 (d, 2H), 7.88 (d, 2H).

Example 201
1 2-{3-Methoxyphenyl}-5-methyl-1,3-thiazol-4-yllethoxy}-2 3-dihydro-1H-

inden-1-yl)acetic acld
~COzH

RaZidBee

{C24HasNOS): LC-MS, RT 3.56 min., M+H 424.2; 'H NMR (CDCly): § 1.70-1.82
(m, 1H), 2.37-2.52 (m, 2H), 2.49 (s, 3H), 2.75-2.87 (m, 3H), 3.19 (t, 2H), 3.45-3.57 (m,
1H), 3.87 (s, 3H), 4.30 (t, 2H), 6.72{d, 1H), 6.79 (s, 1H), 6.95 (d, 1H), 7.10(d, 1H), 7.32
(t, 1H), 7.40-7.45 (m, 2H).

U



(C24H22F3NA4S); LCGMS, RT 3.95 mn., MrH 478.1; 'H NWR (CDC13): S 1.72-1.84
(m 1 H), 2.38-2.46 (m 2H), 2.47 (s, 3H), 2. 75-2. 87 (m 3H, 3. 18(ét,
3.45-3.60 (m 1H), 4.29 (t, 2H), 6.72 (d,1H), 6.77 (s, 1H), ‘Mﬂﬂlﬂ

7.24 (d, 2H), 7.88 (d, 2H). Exanple 201 ((1

S) - 542- Gh3dnikizhoxvphenvl ) - S-net hyl - 1, 3-t hi azol - 4- vl pet/bsntdar2. 3di hvdro-1 H
I nden-1wi | acetic acid (CZ4H25NO48) LC-M5 RT 3.56 min., MH 424.2;' H NMR
(CDba 3): 8170182 mlH)Exg iez’}}ZSZ(m 2H) 2.49 (s, 3H), 2.75-2.87
(m 3H) : 3. 57 ? 1 H) 4.30 (t, 2H), 6.72
(d, 1H){153-5+8 Bip §yl)-Semet azol-fyllethoy fydror1H-1H) | 7. 40- 7. 45
(m 2H). 124 a 27 JAN 205 m&,’ﬁl_ (}gaa@T1U802123614 Exanpl e 202 tit

S)-5-(24241. 1' - Bi phenyl - 4- vp-5- - -t hi azoI 4 vl | et hoxy)-2.3d) hydro-1
H inden-1-vl)acetic acid | CO2H (CZgH27NOBS) , RT 3.96 mn., MH

470.3; 'H NMR (CDC1 (m 382 48 (m 2H), 2.49 (s, 3H),
2.75-2.87 (m 3H), 4. 2p Aa) %{* 4.31 (t, 2H), 6.72 (d,
1H), 6.79 (s, 1H), ¥F¥ 1Tl 1), 745(t 2H), 7.61- 7.65

4 203
({19 o 1 2050 ?5%%#@%9%@'8& #7850 H ARIGREhEY 170ty g o 1

HAnden(ml 1KY}, 238148t (m, ADPR.40 (s, 3B} 2g5-287Gh, BH)) BROMERH) 8483159 (m,a mi xture of PPh3
(0.21

S)- 5 itk 43 o2 B o 8L Bl 1B 08 8 IO 6 VBB ol ), and

2- (4 h6&(ryBHR 7884dyaH).1, 3- oxazol - 5-yl ) et hanol (step 4, Exanple 51, 0.110 g,
0.54 mmol) in THE (5 nL). The reaction was stirred overni ght at rt, and
additional ADDP (0.136 g, 0.54 mmol) and PPh3 (0.1418, 0.54 mmvl) were
added wi th CH2Cl 2(5 rrL) The ﬂmﬂlﬂ_\/\as stirred for 24 hours at rt and
filteredppght LR T4 . dthidloy1-313xt Uur e was
purified by 4] gradr en ; nexane. Gave ethyl {(1
S) - 5- [ 2- (4- et hyl -2-pherﬁﬂ§&ﬂﬂd&ﬁﬂ-¥k§ﬁ@!§t hoxy] 2, 3 di hydr o- 1

Hinderrl-yl }acetate 0~145 g, 66% yield) as yeIIovmsh oil. ES-M5 m z406. 2
((MH)"); HPLCRT(rrin.9' o
\

)

ADDP (0.205 g, 0.81 mmol) was added fo a mixture of PPh; (0.212 g, 0.81 mmol),
ethyl [(18)-5-hydroxy-2,3-dihydro-1H-inden-1-yllacetate (0.107 g, 0.49 mmol), and 2-(4-
methyl-2-phenyl-1,3-oxazol-5-yllethanol (step 4, Example 51, 0.110 g, 0.54 mmol) in THF
{5mL). The reaction was stirred ovemnight at rt, and additional ADDP (0.136 g, 0.54
mmol) and PPh; (0.141g, 0.54 mmol) were added with CH2Cl» (5 mL). The solution was
stirred for 24 hours at rt and filtered. The filtrate was evaporated and the resulting
mixture was purified by Biotage using a gradient 0 to 50% EtOAc/hexane. Gave ethyl
{{18)-5-[2-{4-methyl-2-phenyl-1,3-oxazol-5-yi)ethoxy]-2, 3-dihydro-1H-inden-1-yl}acetate
{0.145 g, 66% yield) as yellowish oll. ES-MS m/z 406.2 ((MH)"); HPLC RT {min.) 3.89;'H
NMR (Acetone-ds) § 7.85-7.82 (m, 2H), 7.36-7.30 (m, 3H), 6.94 (d, 1H), 6.65 (s, 1H),
6.60-6.55 (m, 1H}, 4.10 (t, 2H), 3.98 (q, 2H), 3.31-3.27 (m, 1H}, 3.03 {t, 2H), 3.27-2.51 {m,
3H), 2.24-2.14 (m, 2H), 2.18 (s, 3H), 1.58-1.53 (m, 1H), 1.08 {t, 3H).
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NVR (Acetone-d6) 8 7.85-7.82 (m 2H), 7.36-7.30 (m 3H), 6.94 (d,1 , 6.65
(s, 11-1), 6.60-6.55 (m1 H), 4.10 (t, 21-1), 3.98 (q, 2H, asjl %@7 (m1
H, 3.03 (t, 2H), 3.27-2.51 (m 3H), 2.24-2.14 (m 2H), 2.18 (7 ANZA
1.58-1.53 (m 1H), 1.08 (t, 3H). 125 3" Rf'. I'fl'. 2 7 JAN 2606 WO

03/ 011844 of#11d4¥'S02/ 23614 Exanpl e 204 Preparation of Hcahuso2/z3c14

S) -42- (4- met hyl - 2- phenyl - 1. 3oxazol - 5-vget hoxyl -2. 3-dl hydro-1 H

i nden-1-vf)acetic acid Ho Et@d,m le 204

{(1S) - 5[2(4 n'ethl- -oxazo-5- I -2, 3-di hydro- 1Hi nden
1- yf ) Rigearation of ({5-5{2-(&metiivl-2phenyld 3-oxazeld-ylsthoxy1 2 deillive

(0.024 g, 1.0 mml) vvas ad.qlﬁdq.]m%c‘adm ) was added and THE was added
until the cloudy sol ution ecane clear. The resulting m xture was stirred
overnight at rt. MI ( WS added to adjust the pHto 2, then extracted
three tines with ethyl gt or” Yhe jani ¢ | ayers were conbined, dried,
and concentrated to give {(NS et hyl - 2- phenyl - 1, 3- oxazol - 5-

yl ) et hoxy] - 2, 3-di hydro-1 H i nden-| -yl tlc acid (0.039 g, 30.6%yvyield) as
colorless oil. ES-MS ntlz 378.2 ((M—I) UNPLC RT (min.) 3.22;"H NWR
(Acetone-ds) 5 8.1 (s br 1H 8.0- 7.95 rn 1), 7.52-7.43 (m 3H), 7.15(d,
111-1), 6.81 (s, 1H), 6.73 (d, 111), 4.2™@t, 2H 3.47- 3.40 (m 1H), 3.18
(t 20 2E00-PY8 [E{-math2 he1B Bz By Rirbuy) 2 3\ 1Bl 1 77-1.68  (m

. S5 5 i IO O B 1 i 2

corrpownda) Wi Rided. rWhﬁr (3mL)pvae aadactnandim\ka%raadécauntmd cloflyatitien 205

Preparb%%é Oegdggi nq@_pymlé)ﬁnzovl n| e hQQ‘—"}_{ %wﬁaﬁsﬁ 0?1)12 SOB(SS(ts)r 1

3H) hdiﬁattﬁtde &2, thea eXtrabofdd tﬁﬁ@&n&ﬂvﬂﬁétﬁﬂhwﬂter ) AR RS MdreExanpl e 206
combined, dried, and concentrated to give {(1S)-5-12-(4-methyl-2-phenyl-1,3-oxazol-5-
yiethoxy]-2,3-dihydro-1H-inden-1-yljacetic acid {0.039 g, 30.6% yield) as colorless oil.

ES-MS m/z 378.2 ((MH)'); HPLC RT (min.) 3.22;'"H NMR (Acetone-ds) 5 8.1 (s br 1H) 8.0-
7.95 (m, 2RH), 7.52-7.43 (m, 3H), 7.15(d, TH), 6.81 (s, 1H), 6.73 (d, 1H), 4.27 {t, 2H) 3.47-
3.40 {m, 1H), 3.18 (t, 2H), 2.90-2.68 (m, 3H), 2.41-2.29 (m, 2H), 2.18 (s, 3H), 1.77-1.68
(m, tH).

By using the procedure described above for Examples 51, 203, and 204 and
substituting the appropriate starting materials, the following compounds were similarly
prepared and characterized.

Example 205
Preparation of N-{4-methvibenzoylalanine

18]
H J\KOH
O

"H NMR (DMSO-dg) 5 12.60 (s br, 1H), 8.57 (d, 1H), 7.81 {d, 2H), 7.28 (d, 2H),
4.38 (g, 1H), 2.35 (s, 3H), 1.38 (d, 3H).

il
1484




Preparation of N-(3-fluonr4-nethvl benzovl)alanine 0 'H NVR (DVSO-de) 8 12.54
(s br, 1H), 8.67 (d, 1H), 7.65-7.62 (m 2H), 7.39 (t, 1H), 4.38 JAleUhﬁ
227 (s, 3H), 1.38 (d, 3H). Exarrple 207 Preparation of N-14- (trIquor

mret hvl | benzovllalanine O N HF 'H NWVR (DVBO-de) 512.64 (s br, IH), 8.91

(d, | HwolsMgesed, 2H, 7.85 (d, 2H), 4.42 (q, |H), dorA®olsbedH) . Exanple
208 Preparation of ethyl 4-1(4-nethyl benzovgam nol - 3-oxopentanoate 0 ES- M5

m z278.38 ((VH)'); HPLC RT (mgxampledbs ' H NWVR (Acetone-de) 6 8.08 (s br, 1
H, 7.90 (d, 2H),_ 7 _(d ﬁ%?’j 4.13 (q, 2H), 3.66 (s,
2H), 2.40 (s, 3 ) 2anpl e 209 Preparation of
ethyl 44(3 fluoro 4 rre hyl benzo noI 3 oxopent anoate 0 "~/ HO O ES- M5
m z296.4 ((Hr); HPLC RT ( 26 NVR (Acetone-de) S 7.75- 7.60 (m
2H), 7.38 (t, 1H), 4.20 (q, N65Y(s, 2H), 2.23 (s, 3H), 1.45 (d, 3H),
1.20 (t, 3H). 127 2 7 JA V\B 031011842 PCTI US02/ 23614 Exanpl e 210
Preparation of et 3- 0X0 trifluorometh I benzo | am no ntanoate F ES-MS
5" 335, 4 (1 NMROMSPLE) RI Bhisbry H 6167 (41 HONREE.T A8 oD, T35 14 (d.

1H), 4.38 {q, 1H), 2.27 (s, 3H), 1.38 (d, 3H).

Example 207
Preparation of N-[4-{triflu l)benzovllalanine

0
n’km"”
F. O
LF

H NMR (DMSO-dg) 5 12.64 (s br, 1H), 8.91 (d, 1H), 8.08 (d, 2H), 7.85 (d, 2H),
4.42 (g, 1H), 1.40 (d, 3H).

Example 208
P ration of ethyl 4-[{(4-methylbenzoyllamino]-3-oxopentanoate

QO
HJYY"/
O 0O

ES-MS m/z 278.38 ((MH)"); HPLC RT (min.) 2.04. 'H NMR (Acetone-d) 5 8.08 (s
br, 1H), 7.90 (d, 2H), 7.28 (d, 2H), 4.72-4.67 (m, 1H), 4.13 (q, 2H), 3.66 (s, 2H), 2.40 (s,
3H), 1.41 (d, 3H), 1.12 {t, 3H).

Example 209
Preparation of eth 3-fluoro-4-methylbenzovllaminol-3-oxopentanoate

ponse’

ES-MS m/z 296.4 ((MH)"); HPLC RT (min.) 2.26. 'H NMR (Acetone-ds) § 7.75-
7.60 (m, 2H), 7.38 {t, 1H), 4.20 (q, 2H), 3.65 (s, 2H), 2.23 (s, 3H), 1.45 (d, 3H), 1.20 @,
3H).
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2H), 7.84 (d, 2H), 4.80-4.74 (m 2H), 4.20 (q, 2H), 3.70 (s, 2H), 1.48 (d,
3H, 1.21 (t 3H). Exanple 211 Preparation of ethyl

[ 4- et hyl - 2. (4- et hyl phenyl | -1, 3-oxazol -5-yl | acetate N ES-Ms n2Z RNAIB (( MHf
); HPLC RT (mn ) 2.96. 1H NWMR (Acetone d6) 5 7.86 (d, 2H), 7.30 (d, 2H),
4.15 (gw@bdonsd2 81 (s, 2H), 2.37 (s, 3H), 2.14 (s, 3HrTwdezdsigt, 3H).

Exanpl e 212 Preparation of ethyl

[ 2- (3-fl uoro-4-nethvl phenvi | -%m@yhﬂi 3-oxazol -5 vllacetate F N ES-M5 mz
278.3 ((Mdr); H (Acetone de) 5 7. 69 (d, I H, 7.60
(d, 1H), ¥epara oA-{IA-{trifippromethy j penfanogte 31-1), 2.15 (s,
3H, 1.23 (t, 3H) Exarrple 213 Preparatlon of ethyl (4- et hyl
2-[4-Ltrifluoromethvllohenvll-1.3- oxazo[S—vfacetate F 128 2 7 | AN 2006 WO

03/ 011842 PCTI US02/ 23614 ES- M5
(Acetone-de) 6 8.18 (d, 2
2.20 (s, 3H), 1.23 (t, 3.
2-14- rrethyl 2-(4- rrethvip -1 3- oxazo -5-vllethanol OH ES-M5 nmlz 218. 2
"); HPLC RT (min.) 2F35. 'H NWVR (Acetone de) 8 7.85 (d, 2H) 7.27 (d,

(M)
20 B anp B Hempabe MY RLCRP (it 205 Cheik (acene B sBrala) 2 12 (S

2- 12- ( 3HY, 786 (d)-24), 480y T e M), .20 (qrHinyg. 7d (s 2H)xB4e0d; SHVA LeltheH)ol  F ES- MS
m z236.2 ((MH) ); HPLC RT (mn.) 2.46. 'HNWR (CDCI3) 6 7.54 (d, 1H), 7.43

(d, 11-1), 7.17 (t, 114), 3.91 (d, 2H), 3.09 (s br, 1H), 2.88 (t, 2H), 2.29
(s, 3H), 2.13 (s, 3H). ExanplExabtpde 211

P ration of ethyl [4-methyl-2-{4-methyiphenyl)-1,3-oxazol-5-yl]acetate
\O\{O
‘ﬂo\/ |
N o

ES-MS m/z 260.2 (MH)'"); HPLC RT (min.) 2.96. 'H NMR (Acetone-ds) § 7.86 (d,
2H), 7.30 (d, 2H), 4.15 (q, 2H), 3.81 (s, 2H), 2.37 (s, 3H), 2.14 (s, 3H), 1.24 (t, 3H).

z314. 3( WMH)'); HPLC RT (mn.) 3.27. "H NWR
~4.17 (g, 2H), 3.88 (a, 211),
rrp|he reparation of

Example 212
Preparation of ethyl 3-fluoro-4-methylphenyl}-4-methyl-1.3-oxazol-5-yllacetate

F
\Q\{O o
2@ as

ES-MS m/z 278.3 (MH)'); HPLC RT (min.) 2.89. "H NMR (Acetone-dg) 8 7.69 (d,
1H), 7.60 (d, 1H), 7.37 (t, 1H), 4.15 (q, 2H), 3.83 (s, 2H), 2.31 (s, 3H), 2.15 (s, 3H), 1.23

(t, 3H).
Example 213
Preparation of | {4-methyl-2- ifluorom henvil-1,3-oxazol-5-yllacetate
FF
F)/\OYO
\ / 0\_.--"
N 0
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Preparation of
244-rnet hyl - 244dtri fl uoronet hyl ) phenvfl - 1. 3- oxazol 5-yl)ethanol F F OH ES- M5
nfz272.2 ((MH)* ); HPLC RT (min.) 2.71. "H NVMR (CDCI3) 6 8.03 @2, 205 7. 66
(d, 2H), 3.95 (t, 21-1), 2.96 (t, 2H), 2.21 (s, 3H), 1.97 (s br, 1H). 129 or
2 7 JAY @lh)go 03/ 011842 PCT/ US02123614 Exanpl e 21pcPuspasaii on of ethyl Rl
Sh5- (24 - net 2-144trifluoronethvliphenvll-1, 3-oxazol-5- y(lethoxvl-2.3-d
| hydro-1 1 PLCRT(mn)
PRERG ;iﬂfg?"o%hktﬁ‘&?‘m@ﬁ{"é g M (ot 35 G5 11y 6. 80
(s, 1RH), 784 tch 2HY A 17%ni)2H) 3 88s(2H), 220 (s, 34)122%(1;3%1) 3. 46 3. 41 (rn 1H), 3.21
(t, 2H, 2.86-2.65 (m 3H), 2.39-2.26 (m 2H), 2.20 (s, 3H), 1.75-1.63 (m
I H, 1.22 (t, 3H). Exanpl e 218 Preparation of ethyl ((1

S)-5-(2-[4 met hyl - 2- (4- net hy|%§t@ls_§_41.3.oxazo|-5-v||et hoxy}- 2.3-di hvdro-1
H-i nden-| ahﬁﬁﬁbﬁﬁ -1 hERN RS dxhsdiE-viethah¥p P! € 219
Preparatlon of e
((15)--(242-(3- quoro 4-m heayl) 4- et hyl - 1. 3- oxazol -5- yfl et hoxy}
: [ a f3@H 2 7 JAN 2005 WO 031011842
PCTI US02123614 ES-MS nf z438. 2 (( ! HPLC RT (min.) 4.18."'H NW\R
(Acetone-de) 8 6.67 (dd,

ES-MS m/z 218.2 ((MH)"); HPLC RT {min.) 2.35. "H NMR (Acetone dg) § 7.85 (d,
2H), 7.27 (d, 2H), 3.99 (s br, 1H), 3.83 {t, 2H), 2.90 (t, 2H), 2.37 (s, 3H), 2.12 (s, 3H).

Example 215
Preparation of 2 3-fluorc-4-methyiphenyl}-4-methyl-1,3-oxazol llethanol
F

OH
;‘I\/

ES-MS m/z 236.2 ((MH)"); HPLC RT (min.) 2.46. *H NMR (CDCl3) § 7.54 (d, 1H),
7.43 (d, 1H), 7.47 (, 1H), 3.91 (d, 2H), 3.09 (s br, 1H), 2.85 (t, 2H), 2.29 (s, 3H), 2.13 (s,

3H).
Example 216
P ration of 2-{4-methyl-2-[4-{triflucrom I}phenvlj-1,3-oxazol-5 thanol

F
F)?O\\/O OH
Ve

ES-MS mv/z 272.2 (MH)"); HPLC RT {min.) 2.71. '"H NMR (CDCl3) 5 8.03 (2, 2H),
7.66 (d, 2H), 3.95 (t, 2H), 2.96 (t, 2H), 2.21 (s, 3H), 1.97 (s br, 1H).
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1 H, 7.59 (dd, 1H), 7.37(L 1H), 7.08 (d, 1 H, 6.80 (s, 111), 6.72 (dd, 1
H), 4.26 (t, 2H), 4.12 (q, 2H) . 3.46-3.38 (m 1H), 3.17 (t, 2H) ..2 g, 65
53”(“?‘, H)

(m 3H), 2.39-2.23 (m 5H), 2.17 (s, 3H), 1.75-1.63 (m 1H),

Exanpl e 220 Preparation of

((1S) - SwiZilofhsset hyl - 244- met hyl phenvl ) -1 . 3- oxazol 5- vetEi§syda 2, 3-

di hvdr o- IH4nden 1 yllacetic acid )=0 H ES-M5s nfz 392.2 ((Mdr); HPLC RT
(mn.) 3.36. 'H NWR (Acetone- qg},)a W 292 (d, 2H), 7.15 (d, 2H), 6.99 (d, 1H),
6.67 (s, 1H), 6.59 (dd AT, 21- 1) 333328(m 1H, 3.03 (t,
2H), 2.Er _2 : flupromethyliphenvibiB-oxazal:5- 1 54 (m 1 H).

&ﬁ{emet hyI phenvi | -
-inden-I|-vllacetic acid F HO

ES-M5 mz 410.2 ((M—I)F); PLC RT (mn ) 3.49. "H NWR (Acetone-d5) 6 7.68
(dd, 1H), 7.59 (dd, 1F 7.12 (d, 1H), 6.80 (s, 1H, 6.72 (dd,
1H), 4.26 (t, 2H), X , 8 (t, 2H), 2.86-2.67 (m 3H),
2.40-2.28 (m 5H), 2. 17 (s, M 1.18- @-, (m 11-1), 131 77 JAN 2006 WO
031011842 PCTI US02123614 Exanpl e 222 Pr ratl on of

H M 5. (244- et hyl - 244- (trifl uoronethyl) y T-f.3 oxazol - 5-

vi ) et hoxx) - 2. 3-di hvdro- 1H I nden-1| -vl l acetic gid F F HO ES-M5 m z446.5
((MH)"); HPLC RT (mn.) 3.47.1H NWR (Acetone~do) S 8.17 (d, 2H), 7.84 (d,
2H), 7.13 (s, 1H), 6.80 (s, 1H), 672(dd 1HW), 4.28 (t, 2H) 3.46-3.41 (m

iH)W 1_36%1(éﬁt-m§2 4%(231-15) gygi:'ﬂ?(min 256, W NRiR (Acetone—dgli% 5.16 (5 0 (s, 3H),
2H), 7.83 (d, 2H), 7.09 (d, 1H), 6.80 (s, 1H), 6.72 (dd, 1H), 4.28 (1, 2H), 4.12 (q, 2H), 3.46-
8.41 (m, 1H), 3.21 (t, 2H), 2.86-2.65 (m, 3H), 2.39-2.26 (m, 2H), 2.20 (s, 3H), 1.75-1.63
(m, 1H), 1.22 (¢, 3H).

Example 218
Preparation of ethyl {(1S)-5-{2-{4-methyl-2-{4-methylphenyl}-1,3-oxazol-5-yllethoxy}-
2,3-dihvdro-1H-inden-1-yl)acetate

TCL Rf = 0.22 Hexane/EtOAc 4:1

Example 219
aration of 1 2-12-{3-fluoro-4-m henyl}-4-methyl-1,3-oxazol-b-
ethoxy}-2 3-dihydro-1H-inden-1-vi)acetate
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Preparation of

(2S)-2-((1S1.5-f2-(5-met hyl - 2- phenyl 4. 3- oxazol - 4-vl | et hoxyl - 2. 3-

di hydrolH-i nden-1vi | propanol ¢ acid and 77 JAN 2008
12R) - 24( 1R) - 5-f 245- et hyl - 2- phenyl - 1. 3-

oxazol -dowbpAasfroxvl - 2. 3-di hvdr o- 1H- |1 nden-1 vl ) pr opanpiuseeesiand Step 1.
Preparation of (2S)-2-ff1S)~5-methoxv-2.3-dl hydro-1H4nden-| -yl | grooanoic
acid and( E@menﬁm)ﬂzwﬂm&ﬁmﬂi JHAH % NHR'(ﬂE@éhé—dJSBE?@ﬁPO' cacid The

starti usi n [ ar rocedure as

n
descri tﬁgd" "?Q{déx'eﬂ?p?%@u THy TeSr{d s tH) 5 80 H21H)aﬁ82 (F'fr'r ﬂzg(tgz@t 472 ng material,
1. 04 qq, mtmes(@nm)@ﬁmms @'@Mgﬁ"ﬁ?z'&@-ﬂ@(m—sﬁ{bq'@g& and 5 nL THF.
The standard extractive work ave 3. roduct retention tine
2. 41 . 17503 (et M2, ?HhAN 2006 WO 031011842 PCT/ US02123614 DVBO): 0. 87
(d, 3H, a nethyl),1.75 (m 11-1), 2.04 (m 1H), 3.66 (s, 3H, nethoxy), 6.65

(m 1H, aryl), 6.76 (s, 1H, aryl 7.04 (d, 1H, aryl,) 12.18 (bs, IH acid.)
Step 2: Preparation of nethyl 5%2@?—#@' (1S) 5- met hoxv- 2. 3-di hydro- 1 H i nden-1| -

yilpro 1 2.3-
(2R) - 2- FL1R) - 5- et hoxy- 2. 3- ! | npen-d vl 1 oropanoate and The
conpound was prepared o 9 starting acid, 0.93 nL

i odonmet hane, and 1.75 g sodi um bi carbonate in 10 nL nethanol under standard
esterification conditio as described in Exanple 6. Wrkup gave 1.53 g,

96% (NVR (CF)2C12):~%70% (do_.3H a-nethyl), 1.88 (m 1H), 2.19 (m 1H),
3.44 (m 1H), 3.68 (s, &g/ ~€efhoxyC 77 (s, 3H, ester). Step 3.
Preparation of nethyl (2S)-2N-\15)-5- oxy- 2. 3-di hvdnr 1H i nden- 1 -

yl | orooanoate and nethyl (2R)-24(1 R)- qrxv 2. 3-di hydnrl H i nden-|

-vl | oropanoate and HO ~ - HO Using thd_gen | ation conditions as
described in Exanple 7 (1.53 g starting al, 4.35 g AIC43, and 2.4 m _
et hanethiol in 20 nL dichl oronmethane), 1 g of product (84% was

obt ai ned. ESNES (EEEBR)2 (MHRSHPLG REKinind- 386 hyNMR (AceBdhe(ds) 6 1124, 2.18 (m
I Sl LT ) g 08 & i B dLHFREB T, 1P Aol Ba i 1, 00 (5 IR

3.03 (t, 2H), 2.73-2.54 (m, 3H), 2.27-2.21 {m, SH), 2.02 (s, 3H), 1.64-1.54 {m, 1H).

Example 221
P ration of ({1 -[2-{3-flucro-4-methyiphenyi}-4-methyl-1,3-oxazol-5-
yllethoxy}-2. 3-dihydro-11-inden-1-yl}acetic acid

F

>

ES-MS m/z 410.2 ((MH)"); HPLC RT {min.) 3.49. 'H NMR (Acetone-d;) 5 7.68 (dd,
1H), 7.59 (dd, 1H), 7.36 (t, 1H), 7.12 (d. 1H), 6.80 (s, 1H), 6.72 (dd, 1H), 4.26 (t, 2H),
3.47-3.41 (m, 1H, 3.18 (t, 2H), 2.86-2.67 (m, 3H), 2.40-2.28 (m, 5H), 2.17 (s, 3H), 1.18-
1.65 (m, 1H).
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2 7 JAN 2006 WO 031011842 PCTJUS02123614 Step 4: Preparation of nethyl
(25)724 (I S -5-(2-(5-neth)l-2-phenyl-1 3-oxazol -4-

yl ) et hoxvl - 2. 3-di hvdr o- 1H4nden-i -yi | prooanoat e and net hyl 77 JAN 2006
(2R) - 24L1R) - 5[ 245- net hyl - 2- phenyl - 143- oxazol - 4-yl | et hoxyl - 2, 3-di hvdro-1

H i ndenwig-ogh1ipepanoat e and Using the standard M t sunpdrusiesmhd ng procedure
as described in Exanple 11 (0.100 g starting phenol, 0.110 g

oxazol yl et hanol, 0.143 g t dpheggg mmhl ne, and 0.137 g ADDP in 2 nt.

di chl oroetha e . :

Stm 4H), 2.40 (s,
3,63 (a, 3H,
.42 (m 3H aryl), 8.00

3H, oxazole met hyyl
ester), 6.60 (s, 1H,
(m 2H, aryl). Step 5
- 542- (5- mgMy12- gheny <\l
vi | oropanoi ¢ acid and Ez
vl ) et hoxyl - 2. 3-di hvdr o-

125 -2-{(1S

et hoxyl - 2. 3-di hvdro-il-- inden-1

‘ 5- met hy2- phenyl - 1, 3- oxazol - 4-

anoic acid The U OH hydrol ysis
conditions were applied to 0.090 g ti,ng ester, yielding 0.082 ¢
(95% product. NVR (CD3OD): 0.4-0.75 (mt-4H), 18 (s, 3H),1.75 (t, 2H,

met hyl ene), 2.00 (m 1H), 2.99 (t. 2H nethylene), 5.39 (s, 1 H aryl), 5.48
(m 1 H aryl), 5.83 (d, 1H, aryl), 627(m 3H, aryl), 6.76 (m 2H, aryl).
Usi ng the ﬁﬂ%d&%ﬁ:«hﬂﬁbhfﬁ’bﬁ\%‘ (poing) 347’ wHMRiﬁmtameda;tﬁe&‘tT(dg mat eri al s,

addi t a I I her as
di alstla bt%{@%)}?%(@?%%%ﬁ{(? 396 f}d 59242%@ %Hgnd or‘ﬁgmf %i'(ZR, 1Sp (2S,
1R)}) ¥2kit..AH)2.8602.6%m, i3 i2A0R:28 (m, 8kt 8. 1.7Mk8R(ms dHpounds are
sumari zed in Table 5. 134 2 7 JAN 2006 WD 03/011842 Table 5 COOH

PCTI US02123614 Frc. R3RXl soner HPLC RT LC- MS
Example 223

Preparation of (25)-2~{{1S)-5-[2-{5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-2.3-
dihydro-1H-inden-1-yl}propancic acid and {2R)-2-{{1R)-5-[2{5-methyi-2-phenyl~1,3-
oxazol-4- hoxy}-2. 3-dihydro-1H-inden-1-yl}propanoic acid

0 O
OH
d 01/\

Step 1. Preparation of {(25)-2-[{1S8)-5-methoxy-2 3-dihvdro-1H-inden-1-yl]propanoic acid
and (2R)y-2-4(1R}5-methoxy-2 . 3-dihydro-1H-inden-1-yilpropancic acid

s
.

O

CH

The starting acid (Example 2b) was reacted using a similar procedure as
described in Example 4, under 60 psi H;, and using 4.5 g starting material, 1.04 ¢
catalyst, and 4.5 mL triethylamine in 45 mL ethanol and 5 mL THF. The standard
extractive workup gave 3.22 g product. LC/MS retention time 2.41 min., NMR (d6-
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No. (mn) [ MtH] ' 224Me3, 4- C1) 2- Ph028, 184. 10460. 0 225Me3, 4- (Cf I - PhOsyn
racer nat e410460, 0 226Me3, 4- (Me) 2- PhOsyn racemat e4. 32420A 2; JAN 2006
227Me3, 4- (Me) r Ph028, 184. 32420. 4 228Me3- Me- PhOsyn racenat e4. 19406

229Me4- CF3- PhOsyn racenat e3. 73460. 2 230Me4- CF3- Ph028, 183. 73460. 2

231 Me4- Giobsih@RR1IR3. 73460. 2 232Me4- Cl - PhOsyn r acenmat p8r/6404256142

233Me4- Et - PhOsyn racemat e3.70420. 3 234|ve4 Et - Ph028, 1S3. 70420- 3

235Medpigko 878 -4 RY Bl68 10, i3H3IMERMGRA, g Xt ure

237Me4- Et - E ozg 183 7 04§@ gﬁwb Et - PhO é Rg 70420 3 239Me4- MeO- PhOsyn

r acemae 4 8%‘2*257@(9-4@\/@%\7&5@1&%% 337@2,2 “982' AMe4- MeO- Ph028, | S3. 37422. 3
742Me4- n- Ba- PhOsyn racemmt e4. 08448. 4 243NMe4- t - Bu- Ph028484. 59448. 4

244F| 4-t - Bu: PhOs,n race Ph02S, 153. 58-
Ste ethyl il lsemat ed4. 34422. 3

. F AR -S4 u : 1 su: eOf et hy| [ | 1
S)-5- 12 (244' (5- acetyl 24h enyl)-1.1"-bi phenyl 4-yl|-5-
met hyl - 1. 3- oxazol -4yl | ) et hoxvl - 2. 3-di hvciro-1 Hinden-1l-vllacetate Et To a

solution containing ethyl (18 -5-{2-[2-(4-brorng@phenyl}5-nethyl-1,3-oxazol -

The compound was prepared by the reaction of 1.5 g starting acid, 0.93 mL
iodomethane, and 1.75 g sodium bicarbonate in 10 mL methano! under standard
eslerification conditions as described in Example 6. Workup gave 1.53 g, 96%. (NMR
{CD,Cl): 1.05 (d, 3H, o-methyl), 1.88 (m, 1), 2.19 (m, 1H), 3.44 (m, 1H}, 3.68 (s, 3H,
methoxy), 3.77 (s, 3H, ester).

Step 3. Preparation of: methyl (28)»2-[(18}-5-hydroxy-2.3-dihydro-1H-inden-1-
yllpropanoate and methyl {2R)-2-[(1R}5-hydrxy-2,3-dihydro-1H-inden-1-yllpropanocate

O

Using the demethylation conditions as described in Example 7 (1.53 g starting
material, 4.35 g AICl;, and 2.4 mL ethanethiol in 20 mL dichloromethane}, 1.21 g of
product {84%) was obtained. (NMR (CD,Cl,): 1.05 (d, 3H, a-methyl), 1.88 (m, 1H), 2.18
(m, 1H), 3.45 (m, 1H), 3.67 (s, 3H, ester), 6.60 (m, 1H, aryl), 6.69 (s, 1H, aryl), 6.93 (d,
1H, aryl.) '
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4-yt] et hoxy)-2, 3-di hydro-1 Hinden-I-yl)acetate (0.100 g, 0.21 mol)

[ prepared from 2. 45- net hyl - 2- (4- bronophenyl ) -1, 3-oxazol -4-yl ] et haggl ﬂ@ﬁbﬁ
et hyl [(1S)-5-hydroxy-2, 3-di hydro- |H4nden-1-yl]acetate (Exanple 1 )J]A,

1, 1" - bi s(di phenyl phosphi no)-ferrocene)dichloro palladiunm(!!) (16.9 ng, 0.02
mol ), sulsmmagetyl - 2-thienyl boronic acid (0.062 g, @ctibsotssik) i n degassed
toluene and di oxane (4:1, 2 m) was added aqueous 2 M sodium car bonate (0.5

m) . g arbsiiis Q) ts were evaporated
nder“V%'U 1K: el

fanor —and acetonitrile and
evapog_ g1, %__ﬁ;zBlbﬁvﬂé%

vents were

€ r(gqﬁ,ﬁme;{q onitrile and purified by
HPLC To obfain ethyl [(IS)-5- (Z2-1Z-14 QQLO\%@W‘I{Q 2-thienyl} 1,1'-bip
henyl -4-yl ]-5-met hyl -1, 3-gxazol - 4- yI)et hoxy) 2, 3- dihydgpo-1

Hi nden-1-yl Jacetate in 46% | d

530.4 (MH)
o

A oL D
(d 2H)01(d 2H) Clher corrpo

materials and the nethod described ¥'n Exanpl e 248 together with the
hydr ol ysi $)sihgey sidraerdi Mitstaadinzbeplihg mcedlmab&meﬁﬂaedwm in Table 6. 136

g et AL SRR S PoRHRAS,” s EEv o

EVAL WATS 7 G\ATTIEP (ﬁ(?\tﬁﬂﬂblﬂﬁoaetmam;)t 0.407 @(58%) oft hreduatwaswobtainedifaftehe conpounds of
the DL &S Sarhdhy S UsLE 0 M helfie. NMR (CD,Ch): 1.62-4.87 (m, 4H), 2.40 (s, 3H,

oxazole methyt), 2.98 (t, 2H, methylene), 3.23 {m, 1H), 3.83 (s, 3H, ester}, 6.60 {s, 1H,

aryt), 6.64 {m, 1H, aryl}, 7.42 {m, 3H, aryl), 8.00 {m, 2H, aryl}.

St . (28¥2-{(1S}-542-(5-m - nyl-1 -2 3-dihvdro-1H-
inden-1-yi}propanocic acid and (2R}»-2-{(1R)}-5-{2-{5-methy-2-phenyl-1,3-oxazol-4-

thoxy]-2,3-dihydro-1H-inden-1-vi}propanoic acid

0
QH OH
nd USL\
N O

The LIOH hydrolysis conditions were applied to 0.090 g of starting ester, yielding
0.082 g (95%) product. NMR {CD3OD): 0.4-0.75 (m, 4H), 1.18 (s, 3H), 1.75 (1, 2H,
methylene), 2.00 {m, 1H), 2.98 (1, 2H, methylene), 5.39 (s, 1H, aryl), 5.48 (m, 1H, aryl),
5.83 (d, 1H, aryl), 6.27 {m, 3H, aryl), 6.76 (m, 2H, aryl).

Using the methods described above and the appropriate starting materials,
additional (2S, 18) and (2R, 1R} were similarly prepared, either as diastersomeric (i.e.,
syn, {(2S, 1SY (2R, 1R)} and or anti {{(2R, 1S) (25, 1R)}) mixtures, or as individual
enantiomers. These compounds are sumimarized in Table 5.
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acconpl i shed through in vitro,

known I n the art.

phar maceut i cal
such as Syndrone

X,

For exanpl e,
agent for the treatnent of
i mpai red gl ucose tol erance,

ex Vvivo,

and in vivo assays that are well

i mpaired fas

to denonstrate the efficacy of a
di abetes and rel ated

$ TG,

tin

and hypevo omisinem a or at herosclerotic di sease and perakedssigi sorders such
as hypertriglyceridem a and hyperchol esterem a,

used.

the foll ow ng

assays may be

I nsulin Receptor Binding ¢fe33-L1 Cells Treated with Conpounds 3T3-L1

cells were seeded at 9300 calls per well in Costar flat bottom TC and

i ncubated for 1 week until @POHpost - confl uent (e.g., cells have
reached naxi mum density) g, KT e then treated for 2 days with
differentiation nedia ( @ i ed Eagl e Medi um (DMEM, 100 pgl m
Penicillin/Streptonyciﬁf ami ne, 10% Fetal Bovi ne Serum
contaLning Q0.5 pMhuman Insulin-like GGowh Factor (1GF-1) and test
comppufls. Afgser| tregiment|, ,the ﬁ‘ ? wadHRLERTaged WLCHMSi f fer enti ati on
nmedi a, yand| t he clel | s were inCLbate orgd dagi. The clediyy’ were| then assayed
for pAsubHp——tee “*“.m&%t%vh{ A%?ﬁ; shing;{ke eeH-s—with-puffer, they
wer e/ i #bubht M8 W tH G Pod1 T%nsulln afd? (+1-) 100*8% unl apel ed insul i n
and [nggba e@gﬁf"ﬁ;ﬁﬁ%&ml NQUT[ syl ABena® | S Y85 € || S @Bl o> w37 | -Viv 27
JAN2006" WJ 03/ 0111842 PCTI WS02123614 t hen washed [3x with buffefr, dissolved
wi t h{ 226N Na®e, add{deziit ad Cor| s¥n wgeamate couaszr. | An E2HR2 val ug was
dete'“: ned : f a r'l a2t a1 Ao i A nerl ar“d nnrr-nnf MV| HR cf| | at| on was
asseps®. | n"¥i v 32§@§7@‘h@€%ccif%§ Sveasur 48 Bllood @dose Level's dbl db
m ce[ Tyt al TR T OTSERRHKS AN oL 30K BEdateE’S Harbor, B were bl ed (by
either_eyelor tail vein) and drouped according tlo equival ent yrean bl ood
gl ucpseel eyeMe. | THEFNer ¢ Sogein meemialey| (by7pavage i Mea.2phar npceutical ly
acceptable vnhifLeﬁ w--h-the Hest.—con |  days. At this
poi nt , ZVhe| a s KEF pile® 'gai%‘?’@; e e élmtai v 6ﬁzand bl ood gl ucose
| evel s meTE it num?.mjl 4N GRSi® gz Velrs JehLe  neasured with a
G ucpneter| Elitel XL (Bayer Corjporati on, art,| IN).
232 Me 4-Cl-Ph O | synracemate 3.61 426.2
233 Me 4-Et-Ph O | synracemate 3.70 420.3
234 Me 4-Et-Ph 0 2518 3.70 4203
235 Me 4-Et-Ph 8] 2RAR 3.70 420.3
216 Me 4-Et-Ph 0 synfanti 3.70 420.3
mixiure
237 Me 4-Et-Ph O 2rR18 3.70 420.3
238 Me 4-Et-Ph O 281R 3.70 420.3
239 Me 4-MeO-Ph O | synracemate 3.37 4223
240 Me 4-MeO-Ph 0 2RAR 3.37 422.3
241 Me 4-MeO-Ph 0 25,18 3.37 4223
242 Me 4-n-Bu-Ph - { O | synracemate 408 448.4
243 Me 4-+4-Bu-Ph 0] 25,18 459 448.4
244 £t 44-Bu-Ph O | synracemate 4.50 448.4
245 Me 4-MeO-Ph O 25,18 358 -
246 Me 4-Cl-Ph S | synracemate 3.84 4422
247 Me 4-Me-Ph S | synracemate 4.34 422.3
135 "
-l?l-
#

THRE
i'ﬁﬂ "f--'-r



Met hod for Measuring Triglyceride Levels hApoAl mce (obtained from Jackson
Laboratories, Bar Harbor, ME) were bled (by either eye or tail Y$L®2&]@d
grouped according to equival ent nean serumtriglyceride |evels. Wer e
dosed orally (by gavage in a pharmaceutically acceptable vehicle) with the
test cowpquifispnce daily for 8 days. The ani mal s wergct/h@nnihed again by eye
or tail vein, and serumtriglyceride |levels were determ ned. In each case,
triglyceride |evels L 2ifgl Ng a Techni con Axon Autoanal yzer

(Bayer Cor por atlon thod for Measuri ng HDL- Chol est er ol
Level s To Riepa £ pevil-1.3-biphe i

a1 VU )P4 ‘ 2L Hidce are bl ed and
grouped W mﬂ_@&‘j,%l}ﬂ@%ﬂj-ﬁrmﬁ&1ﬁmeﬁﬁtﬂ] le’teﬂ‘.c!.eveI s. The mce are
orally dosed once arly w VENI Cl € or conpound for 7 days, and then
bl ed again on day 8. Plasma is analyzed for HDL-chol esterol Mng the
Synchron Cinical System (CxX4) (Beckman Coultes, Fullerton, CA). Method for
Measuring Total Cholesterol ol est erol —Zriglycerides, and { ucose
Level s I n anot her i : xte bl ed, then orall y dosed
once daily wth vehi 4 weeks, and then bl ed again.
Serumis anal yze or total chol est MOL- chol est erol triglycerides,
and gl ucose using tpe Synchron C i nical System (CX4) (Beckman Coul ter,
Ful lerton, CA). Lipoprotein subclass analysis is 138 .t "' 2 7 JAN 2000D VO
03/ 011842 PCTJUS02/ 23614 performed by NVR spectroscopy as described by
Aiver et Tel.solufid?r entainigtethyl @Sib-{2924(4-brokibphen)-5-8b B3 bxah01) . Met hod for

e L W AR o LT b R =, 2
or al |meme¢dbmhwy1;&mmgwﬁhmwameman SHhyioaxy, Mhycﬁc;-h\ggegz. Bl ood

escr AT viBakle (FRnE . Fy BB B Pnd s Ricendiinole' "00 08 |,
nonkd;aﬂadlttﬂll(ﬂb(ds 9prgz § H2 mencliniehdifeagetyl-2-thienylhownicenid (P89, 84 1descri bed by Shen
el almmolf i de§AlbdRRRhe afd'doxand (401, 2nt) 948 addbdigd s 20 dum

carbonate (0.5 mL). The mixture was heated at 85°C for 16 hours. Solvents were
evaporated under vacuum and the residue was dissolved in methano! and acetonitrile

and fitered through a C8 reverse phase extraction carfridge. Solvents were evaporated
and the residue was dissolved in acetonitrile and purified by HPLC to obtain ethyt [(1S)-5-
{2+{2-[4'-{5-acetyt-2-thienyl}-1,1-biphenyl-4-yi]-5-methyl-1, 3-oxazol-4-yl}ethoxy)-2,3-
dihydro-1H-inden-1-yllacetate in 46% yieid. (60 mg, 0.09 mmoi} MS (electro spray) 530.4
(M+H)', *"H NMR (CDCly) § 1.24 (t, 3H), 1.71 (m, 1H), 2.37 {m, 5H), 2.57 (s, 3H), 2.68 (m,
1H), 2.83 {m, 2H}, 3.03 (m, 2ZH), 3.48 (m, 1H), 4.17(m, 4H), 6.67 (m, 2H), 7.02 (d, 1H),
7.38(d, 1H), 7.67 {d. 1H), 7.73 (d, 2H), 8.01 {d, 2H).

Other compounds, prepared by using analogous starting materials and the
method described in Example 248 together with the hydrolysis described in Example 11,
are described below in Table 6.
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Compounds of the present invention were tested in the above assays and by
the resulting activity profiles, they were found to have an effect on bl ood
gl ucose levels and serumtriglyceride |levels, and therefore,aarmﬁkgamgmg
utility in the treatnment of diabetes and related disorders such as Syndrone
X, Inpaired glucose tol erance, inpaired fasting glucose, and
hyper i ngaglosoagiza or cardi ovascul ar di sease and rel at pdr/useessder s such as
hypertri gl yceri dem a and hyperchol esterem a. Pharmaceuti cal Conpositions
Based on the above tests, or otlmplewe! ! known assays used to determ ne the
efficacy for treatnent of conditions identified above in mammual s, and by
conparison of these results with the results of known nedi canents that are
used to treat these conditions, the @ﬁfe%H e dosage of the conpounds of
this invention can readily begs determ negd OR treatment of each desired

i ndi cati on. The anmount of ac redient to be adm nistered in the
treatment of one of thesg/{cdnditio

c F'y)

@ vary widely according to such
consi derations as the p%rt udMarocorypound and dosage unit enpl oyed, the node
of administration, the period of tr@tnent, the age and sex of the patient
treate theThRature—art—ext-eni—of—the—ecopdittonrtreated—Ihe tot al
anount E‘F the pactfi vegit ngriedgzent gso (be agmi ni st ggsed ¥y Egﬂ'gal lly range from
about | ON6O1| ng/ kg to about 20Q ngl Kg, and preferably|frmsHiboutl 0. 01 ny/ kg
to al O—TgHkg—botdyfwet-ghit—pef—day="Aun{t—dpsage—ay—<coentain from
about } 0. 05 g to | about 24500 7 Lledi ent | and may E)e

adm ni spgy edHone |[gf nore [tH meq gi | yodpgrge for adm nistration
by injectiogn, ingluding ilntray cul ar, | subcut anegus, and
parenteral |injectlions, and usg Chni ques may be f;om about

0.01 lro—a'b'oiuﬁ 206—Tgr kg: '&e 0 HUE men—may-b¢ from 0.01 to

=4Y)
139 tf &hoHi1 . |Frian21y] 02{ 83p484-200 gl kg of tot al
body -ght—TFhetranrsderrad A belthat regu+ed to rmaintain
a dai | ypghosigqof flpm 0. 01 ho ' uf‘se ol gysspecifi¢ initial and
conti hui ng [dosagg regi men for i yary according to the
h nel 1

nat ur e—anrd-severity—oef—tHe—condi-ton—as—determnetd—by—the—attendi ng
di agnostician, the activity of the specific conpound enpl oyed, the age of
the patient, the diet EVALUATION ORCOMPOUND®f admi nistration, route of

O . el B bR bl WsfiBnSR T 1 ons, and the
accomplished through in vitro, ex vivo, and in vivo assays that are well known in the art.
For example, to demonstrate the efficacy of a pharmaceutical agent for the treatment of
diabetes and related disorders such as Syndrome X, impaired glucose folerance,
impaired fasting giucose, and hyperinsulinemia or atherosclerotic disease and related
disorders such as hypertriglyceridemia and hypercholesteremia, the following assays may
be used.

fnsulin Receptor Binding in 3T3-L1 Cells Treated with Compounds

3T3-L1 cells were seaded at 9300 cells per well in Costar flat bottom TC and
incubated for 1 week until they were 2 days post-confluent (e.g., cells have reached
maximum density). The cells wers then treated for 2 days with differentiation media
{Dutbecco’s Modified Eagle Medium (DMEM), 100 pg/ml Penicillin/Stroptomycin, 2 mM L-
Glutamine, 10% Fetal Bovine Serum) containing 0.5 uM human Insulin-like Growth Factor
(IGF-1) and test compounds. After treatment, the media was repiaced with differentiation
media, and the cells were incubated for 4 days. The cells were then assayed for insulin
receptor activity. After washing the cells with buffer, they were incubated with 0.1 nM #I-
insufin and (+/-) 100 nM unlabeled insulin, and incubated at rt for 1 hour. The cells were
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doses of a conpound of the present invention or a pharmaceutically

acceptabl e salt thereof nmay be ascertai ned by those skilled in t7h NEUOS
using conventional treatnment tests. The conpounds of this |nvent|on nay be
utilized to achieve the desired pharmacol ogical effect by admnistration to

a pati e®iggsgped thereof in an appropriately fornupeieshnfas maceuti cal
conposition. A patient, for the purpose of this invention, is a mamml,

i ncl Ud!hBHwﬁsHéH AR Gith bmen%%@ouoéd Willel REOL, dncofhtePérl 4 sath@h c&m#' tion or

di sease. herefore, the present Invention includes pharmaceuti cal
conposf® EQ%%W@F@“'"@%%PF%Wa@'WQF rB@fMYMaccept abl e carrier
and a ahaidies s asaddey. ef fective anmount of a conpound Identified by the

nmet hods descri bed herein, or a pharnaceutically acceptable salt or ester
thereof . A pharmaceutically acceptable carrier is any carrier which is

rel ati melivo AGdmy$0Xi ¢ and innocuous to a patient at concentrations consistent
with effective activity of the active ingredient so that any side effects
ascribable to the carrier do not vitiate the beneficial effects of the

act i vemethgd g6t Madsuring BlbetBlacsteiLleddity ef fective anount of a conpound is

t hat anount I ch oduces resu or exeyt n influe t he

particul ar dres @ﬁhﬁ@‘?ﬁﬁ"g?‘a‘a?'é{f%%eﬁﬁ%gﬁﬁ% qﬁ‘?‘%@yby t he net hods
descr i dither éyeroeian veiR)anderaged accotdeigad eq\imdmnamabrablmgmss #vbly- accept abl e
carri u3|n ffective.co ventlo dos i.ncluding, for
exanpl ‘Wﬁ% ém@(%yg?\faﬁgwq% 9882‘5’ %@Sﬁgﬁﬁg&'ﬂ?)ﬂ#‘&%tﬁ Srenterally,

t opi cad:dn)noumdortobdarlylfmem dags. Atrtlis paictpthe asimakstwepebled lagaimlm@,@tmm may be

f or mul . [ exanpl e,

capsul Bl o Bbistloftls wrd Uil 196 B0 oBRe B E 00 T o
suspenemmdmma@iuﬂometﬁﬂﬁlteaﬁthﬂwbemwﬂ@pmaddﬁbord| ng to nmethods known
to the art for the manufacture of pharnaceutical conpositions. The solid

unit dosage fornms may _be a capsul e which can be of the ordinary hard- or
sof t - sMethod for Measuring, Trigheeridede¥elsni ng, for exanple, surfactants, |ubricants,

and Inert fHAbbeu%ucéWb‘&nféﬂﬁohﬂfﬁb%ﬁta%&ﬁb%%a%rﬁrmmé?ﬁ%&te and corn
starch, I n another enbodj nent, the conpounds of this 1nvention may be

t abl et @ efer gve réalven ?WP”H‘*Q@P@“’E%@@”'W "@é" seRgEglyceddRr ose, and
cor nstigydld) Thay %moeai oraily (B¢ gévag@inmﬁn@um&amﬁaoamb@vem wdharch, or

o2 e AL e P P Tt A o

140 1 vaitDanBédndri FigRodNdE Vel Aerddetemiried. In each case, triglyceride levels
were measured using a Technicon Axon Autoanalyzer (Bayer Corporation, Tamytown,
NY). '

Method for Measuring HDL-Cholesterol Levels

To determine plasma HDI.cholesterol levels, hApcA1 mice are bled and grouped
with equivalent mean plasma HDL-cholesterol levels. The mice are orally dosed once
daily with vehicle or test compound for 7 days, and then bled again on day 8. Plasma is
analyzed for HDL-cholesterol using the Synchron Clinical System (CX4) (Beckman
Coulter, Fullerton, CA).

Method for Measuring Total Cholesterol, HDL-Cholesterol, Triglycerides, and
Glucose Levels

in another in vivo assay, obese monkeys are bled, then orally dosed once daily
with vehicle or test compound for 4 weeks, and then bled again. Serum is analyzed for
total cholesterol, HDL-cholesterol, triglycerides, and glucose using the Synchron Clinical

System (CX4) (Beckman Coulter, Fullerton, CA). Lipoprotein subclass analysis is
138 .
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al ginic acid, comstarch, and guar gum lubricants Intended to inprove the
flow of tablet granulation and to prevent the adhesion of tablet material
to the surfaces of the tablet dies and punches, for exanple, tad & JAKI®aric
acid, or magnesium calciumor zinc stearate; dyes; coloring agents; and
flavori n@@@eRris i ntended to enhance the aesthetic geetrusoness9#f the tablets
and nmake them nore acceptable to the patient. Suitable excipients for use in

oral |heftintbdby NMIR sieRldieopy sl daeindd b?‘éﬁlﬁe?eﬁél‘.?fr@hl‘éﬁ%ﬁd.%@ al cohol's, for
exanpl e et hanol , benzyl "al cohol, and pol yet hyl ene al cohols, either with or

wi t hoU{SA #E5306301.390f " a  phar neceuti cal |y acceptabl e surfactant,

suspendi ng agent, or enulsifying agent. Various other materials may be
present as coatings or to otherwi se nodify the physical formof the dosage
uni t . Nethod fisMuasaringdd Effet on iCaldiovaiscalapBarametersly be coated with shell ac,

o opar at ol asiovaituRl BardeeR B 8 BT MO0 eBSrBl oo A0 11 Ve | nor edi ent 11
adm xtevalvateflt SHR rats speorally depedonodaily mih vehicdaor, test compquad diriy agent, and one
Or NMDRgeRE SBIBSY FressifSand Rkhr B Se dbRRRAS Mﬁ%i}%@ﬁﬁgtﬁgi gagents and suspending

agents are exenplified by those al ready nenti ve. Additional

exci pid@ﬁ?@?‘?PBE;E@FﬂﬁHLeCAW- Hdglé’egﬁﬂ-ﬁeﬂ%ﬁ%%@z& 2900} olpimngkaysdbieed ori ng  agent s
descr igredueizpd dearimle #é sonitbecdusaitetibed B Sharhel s RHamebl, EQITPOSi ti ons of
this i-pvent.i.nr einthe formof oil- in-water enul sions. The oily
phase %&Bb%ﬁ;%@ag@g?oil such as liquid paraffin or a mxture of
vegetable oils. Suitable enulsifying agents nmay be (1) naturally occurring
guns such &emgaundachibé aresandingention warsdested in, thq aboveassaysandybydlozur ri ng

phosp j | é“ﬁhﬂf’ artial esters
deri vg??%g%@ifp’°ﬁ'§§i%2*§%§€ﬁ%ﬁpﬁ8f%@ y rnib?j%}sj,g or&r%?grrap e, sorbitan
monoolseaktetrighieriide &'&@ﬂ@&ﬁ@&!’?mmmﬁ inghe teatmentphdiehelts angdt ers wi t h

et hyl 988tea ¥iseRlersis0th £2EyRRbome X0 RhpREY ﬁlhgzﬁ;le%]é‘ra%f Riphfdy aRmgol eate.  The

enul sions may al sQ cont'ain sweetenjng and flavoring agents. Qly suspensions
may b&Mcgsarand bgripsylinemiaer cardigyasayler disegseand rrigtectrigniders such asyeget abl e oi |

such &@perﬁﬁfyo&iﬂ@ﬁilél@dh?ﬂe?&xbieﬁte@n{ia. olive oil, sesame oil, or coconut oil; or
In a mneral oil such as liquid paraffin. The oily suspensions may contain

a thickening agent such as, for exanple, beeswax, hard paraffin, or cetyl
al coh®harmieeuticslDontpositiensay al so contain one or nore preservatives, for

one. b - ror ENAS T ABE B, & ML BB ASE el B B et s Such s
sucr osfficacy ferttasiraent nf coSyitiamp ideat¥fibd @bove in sramanalsd) and ey sonipatised ofii t h sweet eni ng
S0t el 06 BT Ao RS Wt sorbitol o

conditions, the effective dosage of the compounds of this invention can readily be

determined for freatment of each desired indication. The amount of the active ingredient

to be administered in the freatment of one of these conditions can vary widely according

to such considerations as the particular compound and dosage unit employed, the mode

of administration, the period of treatment, the age and sex of the patient treated, and the

nature and extent of the condition treated.

The total amount of the active ingredient to be administered may generally range

from about 0.001 mg/kg to about 200 mg/kg, and preferably from about 0.01 mg/kg to

about 200 mg/kg body weight per day. A unit dosage may contain from about 0.05 mg to

about 1500 mg of active ingredient, and may be administered one or more times per day.

The daily dosage for administration by injection, including intravenous, intramuscuiar,

subcutaneous, and parenteral injections, and use of infusion techniques may be from

about 0.01 o about 200 mg/kg. The daily rectal dosage regimen may be from 0.0 to
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contain a demul cent, and preservative, flavoring and col oring agents. The
conpounds of this invention nay al so be adm ni stered parenterall z ah@gb})él S,
141 4 2 7 JAM 2006 2 7 JAN 2006 WO 03/011642 PCT/ US02123614 subc 17 ly,
i ntravenously, intranuscularly, or interperitoneally, as injectable dosages

of the gawpeuRd I n a physiologically acceptable dil upmtuseeisia
phar maceutical carrier which may be a sterile liquid or mxture of |iquids

such asoWRdES of 1tal bb@Pweightl §Ré!fardBarnaPSRcerdBon Rayleiflat Satifted RO! Utions; an
al cohol such as ethanol; , or hexadecyl alcohol; glycols such as

I sopr.opanol
propyl@ﬁ%mﬁlwd%?%ﬁ?wgtoﬂﬁ@?&%col; gl ycerol ketals such as
2, 2- di net hyifvdurde, BiepetifdiRitid a8 tdhliRGhg dRbYSFBINTEATEr cash el hy! enegt ycol )

400; an oil; a id; a fatty acid ester or %Q/cerlde; or an

a fatty aci .

acet y| @eRpoprding jo e f%tua SeYSIY iifterpopdition gsidgisrmineey e attendsid of a
phar megigyrbsticiah] tie agivpsrald esifié éonfpoand erfipléyedathe agSerai: fitied, theet er gent,
suspendi ,ng, agent  such _a ectjn, carbopers, .nethycell ul ose,
hydr ox‘ﬁc;?iroglwgﬁgﬁ“@mé’lf F‘%FIBE'E?“OBF‘J %P&ﬁgﬁrﬂ%ﬁqw'ﬁgflﬁ?xﬁ@@“ Fthesrul si fyi ng
agent gl drigltembinaivak Nandahy like A Thedhsiidunbde ofitlehtiiht sHdinumbefofoi | s whi ch can be
used i:g:ﬁthgf parenteral fornu .atitcl)ns of . this inantion |2‘§%§ t hose of
pet r ol B§R3 oF2fomRPuUnd o e Alpseat inysptian of A pharmacgytically accepigblesall v o peanut oi |,
SOébeainerebﬂmay_sble%wtamS _'eubrmfea«naemhed h#usi?g)gomva?ﬁbpal@’eémngnuééts. petrol afj um g
and mneral_ oil. it e fatty adds.inglude oleic acid, stearic acid, an
i sostearic B‘EP‘E{T‘F’CE'UH? ﬁ%'"ﬁﬂ%@x‘ﬁ%gﬁm'@cﬁgﬁﬁﬁﬁ'ﬁe ﬁ?ﬁ"e‘éxarrpl e, ethyl ol eate
and i .Splﬁnmylogiw.re'fféﬁthay e'lzlmiﬁllsimthbltfa patiapisEn he‘egd tﬂ%ileoffimhﬂi ypprcqirihaly! rTFt S| )
anmoni nd.triethanpl am ne sglt ui tabl e .deteragents include
ot orfPeuRE e IRAE AR Bor® A peippr F PP R BRI a1 des, al Kyl
pyr i di manamel, inclidictes huraard inaided biiraatment foe b partisylaraonditiinor diséasegent s, f or
exanpl | t . fin, ether, and
m)nogl@gﬁrgéhesﬂﬁéﬂ@@gﬁgc%ﬁbgg%éﬁa@e%&pﬂﬁﬁ%wg% etergents, for
exanpl e@mpfisadiof a pharmaceticaly scceptableycanier anda hamoaceniickliseffeative

ol yoxyfddd iU i ' ents, for
gxa?/rpl e, g‘%{%&%& et a-iam nopﬁgﬁgﬁqﬁégﬁg@%‘gﬁ%‘ﬁéﬁg@ﬁﬁ quarternary
anmoni asReRizhle Salt of gstagthereofy & phammagetdisally peentablesarmiar is ang 68®fsi t i ons of this
| nvent i iTR¥atiteiPhdrlokit aR@Rhadubusith @ B confenidn céria@itnt wYo by wei ght of

Lised RHPiNe AGRBESI 1 20the BRRREIETteG bt ATy RS Geis r AR IS Ot o at
do not vitiate the beneficial effects of the active ingredient. A pharmaceutically effective
amount of a compound is that amount which produces a result or exerts an influence on
the particular condition being freated. The compounds identified by the methods
described herein may be administered with a pharmaceutically-acceptable carrier using
any effective conventional dosage unit forms, including, for example, immediate and
timed release preparations, orally, parenterally, topically, or the like.

For oral administration, the compounds may be formulated into solid or liquid
preparations such as, for example, capsules, pills, tablets, troches, lozenges, melts,
powders, solutions, suspensions, or emulsions, and may be prepared according to
methods known to the art for the manufacture of pharmaceutical compositions. The solid
unit dosage forms may be a capsule which can be of the ordinary hard- or soft-shelled
gelatin type containing, for example, surfactants, lubricants, and inert fillers such as
lactose, sucrose, calcium phosphate, and corn starch.

in another embodiment, the compounds of this invention may be {ableted with
conventional tablet bases such as lactose, sucrose, and cornstarch in combination with
binders such as acacia, comstarch, or gelatin; disintegrating agents intended to assist the

break-up and dissolution of the tablet following administration such as potato starch,
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the site of injection, such conpositions nmay contain a non-ionic surfactant
havi ng a hydrophile-Ilipophlle balance (HLB) of from about 12 ﬂ@@bjﬁb 17.
The quantity of surfactant in such fornulation ranges from abbut

about 15% by wei ght. The surfactant can be a single conponent having the
above Hy @fois) be a m xture of two or nore conponegyasiaving the desired
HLB. Illustrative of surfactants used In parenteral fornulations are the
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?su ng mmma@éxﬂ rgakawmshﬁ@mewefmmﬁ m@rﬁtt Sum:hh@ele@m;a}%d?mseﬁgents such as,
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an al k¥ '?%W@G%'ﬁ‘?g% ‘gf@%ﬁ%&%?a\’ﬁpﬁ"d'?%‘i‘ge@&a?ﬁﬂ“t@é'fy}?gl ‘c"fg V¥ ene stearate,

aI Cﬁndmaaaatef mwﬁd&;ﬂéseafas&tohﬁ@mﬁtmeﬂ\&sm&ﬁﬁh? phggucﬁlffambfd al i phatic .

al coho or_ex ecaet te xyget . ndensati on product

of et hb'ﬂeéjﬂ%aggﬂ' n’tsﬁmg %&1‘?? gﬁs or 3@&?’\73@%%3@% £9%cid and a

hexi t obrxilch as poI yoxyet hyl ene sor b| toI nonool eate, or a condensation

product of an e OXId tha der ved froma fatty acid

and a hexi tlg?pe%bﬁ% resanpg t%%@fﬁ?éfag%o FOAERR nonool eat e.

The stm@bmomﬁb&ﬁm@hdﬁtpeaq:lbtemmmh;admlthemadlspming ar weilingct abl e sol ution
su &6 ent or solvent.

D| I uené@e%g (f%ehﬁvg?ﬁ%p hé)éﬁ r?%t%sd ar e%?%’&sﬂg%l e, water,

Ri nger wsttis@hgenis@nd smndlmg@nts@rewm ifedbbi thesp glesaslyimentioned | n addi ti on,

steri | vaﬂed;ﬁanhr%xaﬁ.sns&Q&V&ahpenmws@ggwefgm\ g h@LHGHHgs OF Suspendi ng

medi a. pur pose, may be enpl oyed including
synt he{ﬂwwﬁwbeﬁalaqvg-lrp%ﬂ*wd@spmmt addition, fatty acids such as oleic acid

may be Useﬂwe'pﬂaﬁﬂ%@e&&é%ﬁﬁéﬁﬂﬂs fthis ﬂh&@ﬂbﬁmaﬁ%lsoﬁem%to\‘ gp of the

I nvention may al so hbe admnistered in the formof suppgsitories for rectal

adni ni Bewaier q&wlswns t He oy phasepryhe ac@sﬁtaele ¢l ey aﬁﬂw‘éearﬁme &R ed
mixture of vegetable oils. Suitable emulsifying agents may be (1) naturally occurring

gums such as gum acacia and gum tragacanth, (2) nafurally occurring phosphatides such
as soy bean and lecithin, (3) esters or partial esters derived from fatty acids and hexitol
anhydrides, for example, sorbitan monooleate, and {4) condensation products of said
partial esters with ethylene oxide, for example, polyoxysthylene sorbitan monooleate.
The emulsions may also contain sweetening and fiavoring agents.

Oily suspensions may be formulated by suspending the active ingredient in a
vegetable oil such as, for example, arachis oil, olive oil, sesame oil, or coconut oil; orin a
mineral oil such as liquid paraffin. The oily suspensions may contain a thickening agent
such as, for example, beeswax, hard paraffin, or cetyl alcohol. The suspensions may
also contain onhe or more preservatives, for example, ethyl or n-propyl p-
hydroxybenzoate; one or more coloring agents; one or more flavoring agents; and one or
more sweetening agents such as sucrose or saccharin.

Syrups and elixirs may be formulated with sweetening agents such as, for
exampie, glycerol, propylene glycol, sorbitol, or sucrose. Such formulations may also
contain a demulcent, and preservative, flavoring and coloring agents.

The compounds of this invention may also be administered parenterally, that is,
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by m xing the drug with a suitable non-irritation excipient which is solid
at ordinary tenperatures but liquid at the rectal tenperature and wl |
therefore nmelt in the rectumto release the drug. Such nmaterial 78f ¢AN G
exanpl e, cocoa butter and pol yethyl ene glycol. Another fornulation enployed
in the W@tob;@ﬁ&zOf t he present invention enpl oys trapsgesmBisigel i very

devi ces ("patches"). Such transdernal patches nay be used to provide

cont i ngy@ifaroushy, %ﬁ@ﬂérﬂogéép %ahﬂ&éb‘?drﬁf_h r%erbé]ﬁorféanwgymjéétaata dobiigeRr esent

invention in controll armunts e construction and use of transdent al

pat che¥ thegrompaendja piphisiolegiselly aaceptatle diventwih aphamageyticalgarmer known in the art
(see, whidh may-bea stEiib juld dNPnixtire QR Buch A \eErP&IliRd, %QUQ:%E abiroly reference).

Such pat,ches % be constructed for continuous, pulsatile, or on denand

del | vve?JP edm Wions: @ eloghrl such as ethangly spRoRAag) pehsadegy necessary to
i nt r odiidpiolt & Wwa@ﬁuﬁymalglm@payémmetg@mnglﬁ;eﬂﬂkeﬂstsuoﬂ@ a mechani cal

devi ce, The construction and mechani cal  delivery devices

deliver

or 1 He2 eGSRt RRBaTR Ui sishiAe SO G HEReENEALAR: o1 ot ar ¢ For
exarrlplfﬁuyé&d ﬁ%ﬁyfa@ﬁb&bﬁbt@f/oérﬁfe @ghﬁd&b@l&%ﬂlﬁt@a@ld@{yﬁ&{d&wlﬂ@tﬂ ytth 0 thte brfu n
usua Vv cenent o ru el i eter into the patient's
vent r Hihpde @@H%m&@&a%&@&ii“%‘%ﬂ 99BE03P OF &JAN 2005 WO

03101 Idfergdn; BLsESAaIRG Weaﬁe&hmﬁm n@myoélmlesé;uch i npl ant abl e delivery
syste used for the ansport of s to cific cal regions of
the b E'%%WQS it icgﬁ ﬁgiﬁge fﬂl‘t@ﬁ%ﬁ ated herein by
r ef erqmasnacitﬁmmﬂmaﬁst i ons of the i nvent | on may al so contain other

conventi on harmgceut,i cal ly acc tabl d|n ients, generally
referred tglﬁtg‘% % clb?antg?/qsaém ﬁ'@g '% %"‘? 8% Any of the
corrposa'm thoses ofquiestroliaurs, anmaﬁmtgeiablemys%eti@or@efwethe tpeenubidil]i t i on of an

ant | Oﬂog%%aloﬁ %rﬁéotfaﬁ&ﬂ'l%eﬁ oﬁlcco% tﬁlr olprg oﬁ’}?@%latﬁlﬂl él‘?ﬁ‘l‘llﬁ&l’ﬂf)&“eser vatives.

Conve ‘orocedur és tor prepari ons“in appropriate
dos ageSiftablerfatty acidbiecludei dleuzaq]d 3@9mmrl ynmmeqshamdasgtﬂbledalty adiyr edi ent s whi ch

may b e ts intended
ont o SSjEREelter SRRDBRRLEel fnd SWM"”PES‘E‘Q SRk et | © D are
not | ialiall metal.ammeniun, andigethanalaming %a“ﬁ@ﬂ SU"FﬂﬁﬁPﬂetgea*éllﬂﬁUdehydr ochI oric acid,
Ni tri GagGicketérgéhts kof kA Hﬁlﬁbﬂ@ﬁ&ﬁﬁ(ﬁ aﬁ’iﬁ%‘ﬂluﬁﬁ'nah@ét alRfl Byr@liuch i M ted to,

ammoni a_sol ut1 on, ammoni um car bonat'e, di et hanol am ne, " nonget hanol am ne,
pot as dnalidgs, and alkylamine acelates; anionic detergents, for example, alkyl, aryl, and olefin

sulfonates, alkyl, olefin, ether, and monoglyceride sulfates, and sulfosuccinates; nonionic
detergents, for example, fatty amine oxides, fatty acid alkanolamides, and
polyoxyethylenepolypropylene copolymers; and amphoteric detergents, for example,
alkyl-beta-aminopropionates, and 2-alkylimidazoline quarternary ammonium salts, as well
as mixtures,

The parenteral compositions of this invention may typically contain from about
0.5% to about 25% by weight of the active ingredient in solution. Preservatives and
buffers may also be used advantageously. In order to minimize or eliminate imitation at
the site of injection, such compositions may contain a non-ionic surfactant having a
hydrophile-lipophife balance (HLB) of from about 12 to about 17. The quantity of
surfactant in such formulation ranges from about 5% to about 15% by weight. The
surfactant can be a single component having the above HLB or can be a mixture of two or
more components having the desired HLB,

{llustrative of surfactants used in parenteral formulations are the class of
polyethylene sorbitan fatty acid esters, for example, sorbitan monooleate and the high
molecutar weight adducts of ethyfene oxide with a hydrophobic base, formed by the
condensation of propylene oxide with propylene glycol.
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used in the preparation of injectables.

A composition of the invention may also be administered in the form of
suppositories for rectal administration of the drug. These compositions may be prepared
by mixing the drug with a suitable non-irritation excipient which is solid at ordinary
temperatures but liquid at the rectal temperature and will therefore melt in the rectum to
release the drug. Such material are, for example, cocoa butter and polyethylene glycol.

Ancther formulation employed in the methods of the present invention employs
transdermal delivery devices (“paiches”). Such transdermal patches may be used to
provide continuous or discontinuous infusion of the compounds of the present invention in
controlied amounts. The construction and use of transdermal patches for the delivery of
pharmaceutical agents is well known in the art (seg, e.g., U.S. Patent No. 5,023,252,
incorporated herein by reference). Such patches may be constructed for continuous,
pulsatile, or on demand delivery of pharmageutical agents.

It may be desirable or necessary to introduce the pharmaceutical composition to
the patient via a mechanical delivery device. The construction and use of mechanical
delivery devices for the delivery of phammaceutical agents is well known in the art. For
example, direct techniques for administering a drug directly to the brain usually involve

placement of a drug delivery catheter into the patient’s ventricular system to bypass the
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oi ntment, polyethylene glycol ointnent, petrolatum hydrophilic petrol atum
white ointnment, yellow ointnent, and rose water ointnent); penetration
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di | uen?gagnlsw@r. e_b".a':"p r%‘ﬁé&"%@ﬂ@?dﬂ?m%%g%ﬁa?@cg&@ "af" g?céuftt ose, mannitol,

m c[) och};dm;:blbtiuavw oitriclagidpsre), alk@bignigag@ts:sjchabdnﬁarepnemmdtm ed cal Clh ;Jm o

car bon Iﬁgc tarc t abl et

coati n%{"g‘é%ﬁ }maﬁﬂﬁﬁw @%ug'(%}lenép{ﬁggox e 3196'!4%549?}: g”en? hydr oxypr opyl
cel | ul Imdmxrdh.;s@drum;hgmypdmmwm |smlwaéydmmeamblamtﬂse et hyl cel | ul ose,

cel l ul gsigniacet ate phthalate and shellac); tablet direct conpression
exci pi ents Céh g., dibasic cal cium phosphat e[?n?tabl et disintegrants (e.g.

al gi ni ¢ aciQher PbaMBeRUiFa ingjadients inguse JorampRPlenPul e e dTijasktal | i ne cel | ul ose,
pol aCfé&sb#bEnt@(H@W@ﬂed%@lﬂxldé&‘an&éﬂwﬂ@d Sharcdaf) 46r0ssf fbgelarid (4GPl | ate and

o b o KDLt b b e e 1
steari anda-ragdd), anﬁurmarmeﬁrm@t(e)g bér&bhabﬂptamﬂpdrebenpaquamﬁn,( e.g., titanium
di oxi dr%zvﬁr\ylt n prop)?paraben so&um"benzo%te% antlmlcrobMFp %{vgsl e842 PCT' US02123614

benzalkanium chloride, benzethonium chioride, benzyl alcohol, cetylpyridinium chioride,

chlorobutanol, phenol, phenylethyl alcohol, phenylmercuric nitrate and thimerosal);

antioxidants (e.g., ascorbic acid, ascorbyt paimitate, butylated hydroxyanisole, butylated

hydroxytoluene, hypophosphorus acid, monothioglycerol, propyi gallate, sodium
ascorbate, sodium bisulfite, sodium formaldshyde sulfoxylate, sodium metabisulfite);
binding materials (e.g., block polymers, natural and synthetic rubber, polyacryates,
polyurethanes, silicones and styrene-butadiene copolymers); buffering agents (e.g.,
potassium metaphosphate, potassium phosphate monobasic, sodium acetate, sodium
citrate anhydrous and sodium clirate dihydrate); carrying agents (e.g., acacia syrup,
aromatic syrup, aromatic elixir, cherry syrup, cocoa syrup, orange syrup, syrup, corm oil,
mineral oil, peanut oil, sesame oil, bacteriostatic sodium chioride injection and
bacteriostatic water for injection); chelating agents (e.g., edetate disodium and edefic
acid); colorants (e.g., FD&C Red No. 3, FD&C Red No. 20, FD&C Yellow No. 6, FD&C
Blue No. 2, D&C Green No. 5, D&C Orange No. 5, D&C Red No. 8, caramel and ferric

oxide red); clarifying agents (e.g., bentonite); emulsifying agents {but are not limited to,
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pol i shing agents (e.g., camuba wax and white wax); thickening agents (e.g
beeswax, <cetyl alcohol and paraffin); tonicity agents (e.g., dext qs&%
sodium chl oride); viscosity Increasing agents (e.g., algini ¢ aci d
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suspending agents (e.g., agar, bentonite, carbomers, carboxymethyicellulose sodium,

hydroxyethyl cellulose, hydroxypropyl cellulose, hydroxypropyl methylcelluloss, kaolin,

methylcellulose, tragacanth and veegum); sweetening e.g., aspartame, dextrose,

glycerin, mannitol, propylene glycol, saccharin sodium, sorbitol and sucrose); tablet anti-

adherents (e.g., magnesium stearate and talc); tablet binders (e.g., acacia, alginic acid,

carboxymethylcellulose sodium, comprassible sugar, ethylcellulose, gelatin, liquid

glucose, methylcellulose, povidone and pregelatinized starch); tablet and capsule diluents

{e.9., dibasic calcium phosphate, kaolin, lactose, mannitol, microcrystalline ceflulose,

powdered cellulose, precipitated calcium carbonate, sodium carbonate, sodium

phosphate, sorbitol and starch); tablet coating agents (e.g., liquid glucose, hydroxyethyt

. cellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose, methylceliulose,

ethylcellulose, cellulose acetate phthalate and shellac); tablet direct compression

excipients (e.g., dibasic calcium phosphate); tablet disintegrants (e.g., alginic acid,

carboxymethylcellulose calcium, microcrystalline celluloss, polacrillin potassium, sodium

alginate, sodium starch glycollate and starch); tablet glidants (e.g., colloidal sifica, corn

starch and falc); tablet lubricants (e.g., calclum stearate, magnesium stearate, mineral oil,

stearic acid and zinc stearate); tablet/capsule opaquants (e.g., Btanium dioxide); tablet
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146 7"elf' 2 7 JAN 2005 WD 03/011842 PCTI US02/ 23614 The conponents are

bl ended, passed through an appropriate nesh sieve, and filled int Qﬁﬂgﬂﬂ
gelatin capsules. Tablet Forrmulation A tablet is prepared from Coﬁz) '%f
this invention 25 ng Cellulose, mcrocrystaline 200 ng Colloidal silicon

di oxi dewkfos/stugerSt eari c acid 5.0 ng The ingredi ents aperfkespssiand conpressed
to formtablets. Appropriate aqueous and non-aqueous coatings may be

appl i eghlbiing %&\2?3{9‘.@.,B&hﬁaﬁ@x!dnawgit%ﬂm)ﬁmékﬁr@%ﬁﬁ@(%#‘.,%ee%é%pi lity or delay

absorpti gn, e |V Solution ny sol'ution of the desired compound
of t hi ety alrehpl prshparafiinfalgaicityAoppts £8.@ r dextrose andjsedivmshleridgdt er , and the pHis

ad{ %Stﬁ%oﬁﬁyl?\@é‘@?i@ (ynt:sj-ﬁ]%, diqhis' biéi@ behtonify, béfb@ﬂerfsp(rj admi ni f/tralgion to 1-2
ng W S rmle 0 deXtrose IS adm ni st ered, as an I NT USI Oon over
60 ni nW?'ﬁY‘?‘?&'H‘B&%ﬂd&ﬁm-gﬁﬁ'\U@%&# . oRe, SPUYD AlginAtedPd nuscul ar suspensi on

B Doyt ﬁﬂ‘i‘*‘él ’wﬁggﬁ% ”"“%“é‘ﬁ‘“@'&fﬁﬁ?ﬁ“@ O im chl ori de 9 my/
enzyl P mep  oepurby'ene sosbitolmennolsatey @ i nt ranuscul arly. 2 7
| aw 208yofRtiidne Slrkis)PCT/ USO2/ 23614 Hard Shel | Capsules A | arge nunber of
unit capsules are prepar.ed filli st andgrd .t wo- pi ece hard gal anti ne
capsul es eaddfi P "ﬂ%@%@%?y%m@ggd%ﬁ %W@ﬂg%?ff"?'"'itgf?drrg of | actose,
50 ng a&fthe edié phapmeceatichl Bgambordi cormigimation With ericestingdre other
pharmaceutical agents where the combination causes no unacceptable adverse effects.
For example, the compounds of this invention can be combined with known anti-obesity,
or with known antidiabetic or other indication agents, and the like, as well as with
admixtures and combinations thereof.
The compounds identified by the methods described herein may also be uiilized,
in free base form or in compositions, in research and diagnostics, or as analytical
reference standards, and the like. Therefore, the present Inventlon Includes compositions
which are comprised of an inerf canier and an effective amount of a compound identified
by the methods described herein, or a salt or ester thereof. An inert carrier is any
material which does not interact with the compound to be carried and which iends
support, means of conveyance, bulk, traceable material, and the like to the compound to
be carried. An effective amount of compound is that amount which produces a result or
exerts an influence on the particular procedure being performed.
Formulations suitable for subcutaneous, infravenous, intramuscular, and the like;
suitable pharmaceutical carriers; and technigues for formulation and administration may
be prepared by any of the methods well known in the art (see, e.g., Remington's
Pharmaceutical Sciences, Mack Publishing Co., Easton, Pa., 20" edition, 2000)
The following examples are presented {o illustrate the invention described herein,
but should not be construed as limiting the scope of the invention in any way.

Capsule Formulation
A capsule formula is prepared from:
Compound of this invention 40 mg
Starch 108 mg
Magnesium stearate 1 mg
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Soft Gelatin Capsules A mxture of active Ingredient in a digestible oil
such as soybean oil, cottonseed oil or olive oil is prepared and injected
by neans of a positive displacenent punp into nolten gelatin to form soft
gelatin capsul es containing 100 ng of the active ingredient. The a sul es
are washed and dried. The active Ingredient can be dissolved in a xiAher&US
of pol ystdwsoerse gl ycol , glycerin and sorbitol to prepar@se/2easer m scible
medi cine m x. | nmedi ate Rel ease Tabl et s/ Capsul es These are solid oral dosage
forms rradtﬁelwmmamem Blefded pbsad thedugh aA &PEdAtate MESR $ieve)aint filled € t aken
orally, wat er for imredi ate dissolution and delivery of the
medi ca{"i\{'\gb iNLARSUES- | ngredient is mixed in a liquid containing ingredient
such as sugar, gelatin, pectin and sweeteners. These liquids are solidified
into s d I;abl s or caplets by freeze drying and solid state extraction
t echni Eﬁ‘lélgt g conpounds may be conpressed with viscoelastic and
t her noel asmb|@t|§prgpgrr§dm pol yners or effervescent conponents to produce
porous matrices intended for imedi ate _rel ease, without the need of water.
It shoul doFRoYPPAINSIEVaECHne of ordina”y™kill in the art that changes and
nodi f i catdeMilSseChidroefysaiée to this invenbygg w thout departing fromthe
spirit or_scope of "the invention as it is set forth herein. 148 HONA -4 WO
03/01164%&@29%’9&4 T W claim 10m™g conpound of Fornula 1, wherein R
is Hor 5 l kyl; RL is H COOR, cycl oal kyl, or Cl- C6 al kyl,
C2-C6 al k%é%aﬁc%r Cl- C6 al koxy each ogﬁ%h may be unsubstituted or
substituted with fluoro, nethylenedi oxyphenyl or phenyl which nmay be
unsubsti t &F'ch al kyl whi ch
T%E@reﬂfent%%%%bc&d’é ﬁﬁﬁn @LetaAB?rE&ateéqu@us% y

may be unsubStitut or substltut ed wit 0X0 | uoro, or
nan-agqueous coatings may be applied to increase palatability, improve elegance and

stability or delay absorption.

Sterile IV Solution

A 5 mg/mi solution of the desired compound of this invention is made using sterile,
injectable water, and the pH is adjusted if necessary. The solution is diluted for
administration to 1-2 mg/ml with sterile 5% dextrose and is administered as an IV infusion
over 60 minutes.

Intramuscular suspension
The following intramuscular suspension is prepared:

Compound of this invention 50 mg/ml
Soﬁium carboxymethylcellulose 5 mg/mi
TWEEN 80 4 mg/ml
Sodium chloride 9 mg/ml
Benzyl alcohol 9 mg/ml

The suspension is administered intramusculariy.
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RZ is phenyl, fury[, thienyl, pyrrolyl, oxazolyl, thlazolyl, imdazolyl,
pyrazol yt, |soxazolyl, isothiazolyl, thazolyl, oxadiazolyl, thiad azekys
tetrazolyl, pyridyl, pyrrolidinyl, piperidinyl, tetrahydropyranyl,

t et r ahydr ot hi opyranyl, piperazinyl, or norpholinyl, each of which nay be
unsubst iwobsmdisaz substituted with R6; R3 is H, Cl-C aldrpisez/ss14phenyl which
may be unsubstituted or substituted with R6; X is Oor S; R is Cl-C6 al kyl
or C3- Eﬁrd:sndlmd;isuies ei ther of which may be unsubstituted or substituted
with fluoro, oxo & ﬁ6a|kox whi ch be uns gvtltuted or substituted

with Cl- %AQ%W 5 ey, B%ftl"’f‘?f‘l URiesE B or either of
whi chhgﬁant%me capdmﬁlebu:ltviﬁﬂhdmnﬁg gfipewyidred aaipélmbmtlieﬂf, (ujstyrhﬁ of Ibctlem(l , pylr r Fl yl,
tetrahydro | n t et rahydrot hi enyl, oxazol yl,

t hi azo#@ #P%'H?&%'T{HO Wéglﬁﬁw‘ tt?egsgéx/azolyl i sot hl azol yI . thazol yI .
oxadiazolyl thladlazolyl tetrazol yl, yr|dyt pi peri di nyl,

t et rahyd trahydrot hi opyranyl pyrimdinyl, pyrazinyl,

pyri da%?ﬁﬁ*@%g nyl, nmorpholinyl, benzof uryl, dihydrobenzofuryl,
benzot hi enyh mixiird plictivedngredientéms digestibiall glch asrsdgibdan wil,, coltmrgaadoly | |

benzox I lyi,

benzt sgrtZ %lz)'(l) Fe%g%gnzo %(%Ibyln%gngbmr{%?ﬁféa%psl%cgﬁl:gﬁw,aﬁgw nazol i nyl,

qui nox eetién QﬂJﬁ’ﬂn wmmmm@tn@pmumpbnmmm H9Qimp btihe activedpgpediany.l , or

L DS ROShRIE oy S 0 RECABT TS SRR | o

al kyl ﬁ%@olmﬂylen@smmﬁrm@@omt@womenﬂeéw@t%miw;hle wedigine Mixphenoxy V\/m ch may
be unsubstituted or substituted with Re or with phenyl, naphthyl, furyl,
thienyl, pyrrol yI , _tetrahydr of uryl, pyrrolidinyl, pyrrol i nyl,

tetrah ase Jablots{GApsulep azol yl, inmidazol yI pyrazol yl, isoxazolyl,

| sot hi azol Whes% am&ag& ofhil, dogag%duﬂggq?ader? cbtﬁVeﬂliBnﬁVéﬁdﬂovelbﬁtic@s’ké@le ! pyridyl, |
plpera etr ro etra ra ri i ny pyrazoyl,
pyri da%‘?vﬁ?l "‘t% '}P’ﬁ Jrvﬁaﬂ%q de?Fég'a%éi?Ffﬂﬁw% dgfi %cﬂf gll?enz ofuryl,
benzot hiediagtion. dhéladf/@hgmehm mixed in a ligaial cphtaining rdpedieny buchiasdagan] vyl |
benzoxa o azol . mda l. I azo
benzi s8YA ryb%?lBg%%mﬁo&mq'quéuP'ﬁoﬁoéﬁe\éi'%%ﬁ@ﬁ%ﬁ@% o caﬁl\é# bi’ olinyl,
qui nox freerei dngitg and solid state extraction techniques. The drug compounds may be
compressed with viscoelastic and thermoelastic sugars and polymers or effervescent
components to produce porous matrices intended for immediate release, without the
need of water.

It should be apparent to one of ordinary skill in the art that changes and
modifications can be made to this invention without departing from the spirit or scope of
the invention as it is set forth herein.
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di hydr obenzopyranyl, di hydrobenzot hi opyranyl, or 1, 4-benzodi oxanyl, each of
whi ch may be unsubstituted or substituted with Re, or R4 |Is phenyl,

napht hyl , fury[, thienyl, pyrrolyl, tetrahydrofuryl, pyrrolldlnyIQ7 mugw
pyrrolinyl, tetrahydrothienyl, oxazolyl, thiazotyl, imdazolyl, pyrazolyl,

| soxazolw esoimei hi azolyl, triazolyl, oxadiazolyl, thc@@m@n@hyl tetrazolyl,
pyridyl, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl,

pyri m ¢ydvdim: PYrazi nyl, pyridazinyl, piperazinyl, norpholinyl, benzofuryl,
di hydr obenzofuryl, benzothi enyl, dihydrobenzothienyl, Indolyl, indolinyt,

I ndazol yl , benzoxazol yl, benxothi azolyl, benzim dazolyl, benzsoxazolyl,
benzi sqt hl ag edndoun® efzapdliaxol vyl , qui nol yt, Isoquinolyt, quinazolinyl,

gui noxazol i nyl, dhydrobenzopyranyl, djhydrobenzothiopyranyl, or

1, 4- benzodi oxanyl, each of which may Becipsostituted or substituted with
Re, or with phenyl, furyl, ghi eqyl , oxazolyl, thiazolyl,

i m dazol yt, pyrazolyl, isoxazolyl ,c'hi azolyl, triazolyl, oxadiazolyl,
t hi adi azol yI, tetrazol le“W
t et rahydr opyranyl, tetrahydNothlopy

oyrA ol i di nyl, pipeadnyl,

@nyl pi perazinyl, norpholinyl,

benzodi oxol yl, di hydrobenzof uranyl, K] ndoI yl, pyrimdi nyi or phenoxy, each
of which may be unsubstituted or s{l)bstltut ed with Re; R5 is H halo or

Cl- C6 g"‘% Jn optionally substituted with oxo; Re is halo, CF3, Cl1-C6 al kyl
option % substituted with oxo or hydroxy, or C-Ce al koxy optionally
subst i Rus Hebr G4 1 Cs dikybor o; and pharnmaceutically acceptable salts and esters

t her eotys I I N 20C5 WO 03/011542 PCT/ US02123614 2. The
conpou&d (ﬁl Rbrﬁ%%%%lfdﬁ RIs Hor C1L - C6 alkyl; R is H COOR C3-C6
cycl oal kyl , CﬂrCselkYL Cbs alkanyll or GLs@ikoxy kashwf whioh may bedgnsabstistsd rach of whi ch

may be uns &ﬂtﬁtbﬁb%ﬂfom,gisé?ﬁfehédﬁé&@?éﬂgl E,dhg%%ggﬁ{ap#enedi oxyphenyl, or

phenyl whic i unsu t ut titute R6; R2 is H, halo, or
Cl-C6 al kylu ey Syt -t uted or substituted with Cl-C6 al koxy,
0Xxo, f RERIH halo, or C;-Cs alkyl whlch may be unsubstituted or substituted with C-Cg alkoxy,
oxo, fluoro,
or

RZis phenyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyi, isoxazolyl,
isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl, pyrrolidinyl,
piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperazinyl, or morpholinyl,

each of which may be unsubstituted or substituted with R®;

R?is H, C-Cg alkyl, or pheny! which may be unsubstituted or substituteci with RE;

XisOorS;

R* is C;-Cg alkyl or Cs-Cy cycloalkyl, either of which may be unsubstituted or substituted
with fluoro, oxo, or C4-Cq alkoxy which may be unsubstituted or substituted with
C1-Cg alkoxy, or phenyl optionally substituted with R®,

or either of which may be substituted with phenyl, naphthyi, furyl, thienyl, pyrrolyt,
tetrahydrofuryl, pyrrolidinyl, pyrrolinyl, tetrahydrothienyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, isoxazolyl, isothiazelyl, triazolyl, oxadiazolyl, thiadiazolyl,
tetrazolyl, pyridyi, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, pyrimidinyl,
pyrazinyl, pyridazinyl, piperazinyl, morpholinyl, benzofuryl, dihydrobenzofuryl,
benzothienyl, dihydrobenzothienyl, indolyl, indolinyl, indazolyt, benzoxazotyl,
benzothiazolyl, benzimidazolyl, benzisoxazolyl, benzisothiazolyl, benzodioxolyl,
quinolyl, isoquinolyl, quinazolinyl, quinoxazolinyl, dihydrobenzopyranyl,
dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,

each of which may be unsubstituted or substituted with R®,
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or R2 is phenyl, furyl, thienyl, pyrrolyl, oxazolyl, thaazolyl, imdazolyl,
pyrazolyl, isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl, thia?bqigﬁmg,
tetrazolyl, pyridyl, pyrrolidinyl, piperidinyl, tetrahydropyranyl, -

t et r ahydr ot hi opyranyl, piperazinyl, or norpholinyl, each of which nay be
unsubst moebsmdisaz substituted with R6; R3 is H, Cl-C6palrhugé23ema phenyl which
may be unsubstituted or substituted with Ry X is 0; R4 is Cl-C6 al kyl or
C3-C3 cycl ogd kyl , either of which may be unsubstiluted or substituted wth
fluoro, oxo or C6 al koxy which may be unsubstituted or substituted with

Cl-C6 al s&:ﬁak&rmaﬂ?é?ﬂhe %lB?W%WW%%?'P@"&M 8wt Rhsnexy whch@ayher of whi ch
[ra%/ bﬁ Zubfswamn&dtmc{asgﬁwmwdwm«%fw;?heﬁwndphthwﬁwtmﬁhen plyrrol yl, i

et rahydro %‘;ro i di )é rrolj %fé( rothi enyl, oxazoly
t hl azol yl Vra?'d yofurgl, p mﬁ pYTaly ?8?'95“3 hietyh graWb i, tri azol yi |
oxadi ﬁzé" y | thiakdm, aﬁ[démil.}ﬁyradzoﬁrﬁtﬁbmalylykothiwyl Aidzol arl? lo%fi’ a%dﬂym” I
tetrahydrop tetr r.ot hi opyra ny yrazi nyl,
Eyrl d?ﬁl nylii%m%’fwm Zﬂwpﬂﬁgdﬁyﬁwﬁﬂ%ﬂ%@sﬁmﬁhhydr;i;enlzor uryl,

enzot hi eny , mo Ayl yl,
benzoxazol y| br%nélgt E?ﬂﬁ zolﬁlmﬁﬁﬁ%%‘gﬁyﬂﬁ;ﬁ%&ﬁ?ﬁf@%ﬁ?ol ySI@,
benzi sot hi m'l‘ ! v, ) " qui nazol i nyl
gui noxazol !|nlelnyI,dmda;dpipﬂmnmylylamnxomldid1w(heoﬁmmammj lmn;ismzdlyl or _
L Do 0 Gl SRS an YD RO ar BBl L1 o0
phénoxy whi dilydrobenZopyramd, ditytiiobenzethiopyrasyi s t1i4-benacdiakati, R or with phenyl,
napht hyl, furyl ¢ q;pﬁ:, I lﬁgﬁg&@ b, pyrrolidinyl,
pyrrolinyl, tet raﬁm imear\’ uﬁ%t!(béiﬁuﬁe&ﬁ | azg\?{lﬁré i m dazol yl , pyrazolyl,
| soxazol yar, i sot hi azol yl, triazolyl, oxad| azolyl, thiadiazolyl, tetrazolyl,

Do) R [SPhBsl i, il ﬂwl?ewdﬁmw wﬁwr&fﬁ&i eﬁ%ﬂ&. praikeny! . pyri o di vl

03/ 011942 @ms'swwn@wﬂvlymldaaqlﬂwr%bf isgrazelyl, isotiazahdt hi eny! |
di hydr obenzméimwaydaazbwmmamlyﬂ i@ﬁiﬁo[yﬂwndyl a@aﬁdﬁy}' ItstraigMensiol VI |

benxot hi azo| 1¥ah ydroﬁr%zp wn azom}aln iyl b%lzz[rll Oxadzaz n& piperazinyl, morpholinyl,

benzofuryl, dihydrobenzofuryl, benzothienyl, dihydrobenzothienyl, indolyl,
indolinyt, indazolyl, benzoxazolyl, benxothiazolyl, benzimidazolyl, benzisoxazolyl,

benzisothiazolyl, benzodioxolyl, quinoly, isoquinclyl, quinazolinyl, quinoxazolinyl,
dihydrobenzopyranyl, dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,
each of which may be unsubstituted or substituted with R®, or with phenyl,
furyl, thienyl, pyrroiyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazoly!, pyridyi,
pyrrolidinyl, piperidinyl, tetrahydropyranyi, tetrahydrothiopyranyl,
piperazinyl, morpholinyl, benzodioxolyl, dihydrobenzofuranyl, indolyt,
pyrimidinyl or phenoxy,
each of which may be unsubstituted or substituted with R%;
R® is H, halo or C+-Cg alkyl optionally substituted with oxo;
RS is halo, CF3, C1-Cs alkyl optionally substituted with OX0 or hydroxy, or
C+-Cs alkoxy optionally substituted with fitioro;
and phamaceutically acceptable salts and esters thereof.
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benzi sot hi azol yl , benzodi oxol yl, quinolyl, isoquinolyl, quinazolinyl,

qui noxazol i nyl, di hydrobenzopuranyl, dihydrobenzothl opyranyl, or77 jan200s
1, 4- benzodi oxanyl, each of which nay be unsubstituted or substituted w'th
R6, or R4 is phenyl, naphthyl, furyl, thienyl, pyrrolyl, tetrahydrofuryl,
pyrrolidhnmmuumyrrolinyl, tetrahydrothienyl, oxazolymcnmhhamﬂhyl,

I m dazol yl, pyrazolyl, isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl,
t hi adi azolyl, tetrazolyl, pyridyl, piperidinyl, tetrahydropyranyl,

t et rahydr ot i opyr any| rimdi nyl pyrazinyl, pyridazinyl, piperazinyl,
nmor pho%i nyl, ‘%’ﬂ? 'H%Lﬂ"?g%‘ |“1’?9'@F'obenzof uryl, benzot hi enyl,
di hydr&b@ﬁmcm €aiky; i ndol yI | ndol i nyl, i ndazol yl, benzoxazol yl,

benxot zol yl, benzisoxazolyl, benzi sot hi azol yl ,
benzodﬁoﬁé?§%knﬁ3§%épﬁ%mﬁw qui nol yl, qui nazolinyl, quinoxazolinyl,
dlhydrobenzomcﬂaawl C-Oi disenylpbregyatyaiioRpatich 0y Whiciomayl bduisabgtindédaranyl , each of
whi ch nay r. s stltuted with phenyl, furyl,
t hi enyl , %ﬂ§p9w@y&9 VFEWPﬂﬁﬁ?%NVW I?H‘B@QHF@?"E59?azolyl i soxazol y! .
isothiazolyMquﬁMﬂRh*;MmWMMﬂdMﬁEﬁlyI t hi adi azol yl, tetrazolyl pyridyl,
pyrrol pdi nyl.,, piperd dinylk. tetrahydro yranyl ,
pipera?iﬁ rP“ﬁﬂPEﬁé#g%9¥P“BQFY5E QgFﬁﬁég Yﬂ§ﬁ?@ﬁ%ﬁ§yﬁh§&%b?8'lndonI,
pyrim di nyl oxof flyphenoxy, each of which may be. unsubstituted or substituted
with R8; _R5 is H halo or C.-Ce alkyl optionally substituted with oxo; Rs
Is halo EFS Cl-C6 al kyl optionally substituted with oxo or hydroxy, or
Cl-Ce R? kscnhynmmrvlohh&hyl,wyeﬂmlsoxazelyleﬂjiawylﬁnidamiylmylmw isbeazalgiceut i cal |y

accept abI e t o} aim1l, wherein
R e For Gl o beghi Glafjakolf Roachy. ey rghaih 2 01 UFC o
al kenyl , orP'EI'de‘ teiralosippysamyh tQtrahvmpfbhpymwl piperprisilbarmerakaiylor  subst i t ut ed

w th fluoro, ”Etelam&%féhﬁiéa@@%ﬁwbsm&d ghgﬁﬁé&nu)‘@almqtth Rmay be unsubstituted or
substituted with R I ch may be unsubstituted

o1 s b BY st e At orhensEwaibh 32X 56 Ui TtAgd s LTSRS et - oy |

t hi enyKis@yrrolyl, oxazolyl, thiazolyl, imdazofyl, pyrazolyl, Isoxazolyl,
152 R* is C-Ce alkyl or C-C; cycloalkyl, either of which may be unsubstituted or substituted

with fluoro, oxo, or Cy4-C; atkoxy which may be unsubstituted or substituted with
C1-Cs alkoxy, or phenyl optionally substituted with R®,

or either of which may be substituted with phenyl, naphthyl, furyl, thienyl, pyrrolyl,
tetrahydrofuryl, pyrrolidinyl, pyrrolfinyl, tetrahydrothienyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyt,
tetrazolyl, pyridyl, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, pyrimidinyi,
pyrazinyl, pyridazinyl, piperazinyl, morpholinyl, benzofuryl, dihydrobenzofuryl,
benzothienyl, dihydrobenzothienyl, indolyl, indolinyl, indazolyl, benzoxazolyt,
benzothiazolyl, benzimidazolyl, benzisoxazolyl, benzisothiazolyl, benzodioxolyl,
quinolyl, isoquinolyl, quinazolinyl, quinoxazolinyl, dihydrobenzopyranyl,
dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,

each of which may be unsubstituted or substituted with RS,

or

C1-Cs alkyl may also be substituled with C5-Cs cycloalkyl or with phenoxy which may
be unsubstituted or substituted with R® or with phenyl, naphthyi, furyl, thienyl,
pyrrolyl, tetrahydrofuryl, pymolidinyi, pyrrolinyl, tetrahydrothienyl, oxazolyl,
thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl,
thiadiazolyl, tetrazolyl, pyridyl, piperidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, pyrimidinyl, pyrazinyl, pyridazinyl, piperazinyl, morpholinyl,
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t .4 27 JAN zoos WD 03/011842 PCTI US02123614 i sot hi azolyl, triazolyl,
oxadi azol yl, thiadiazolyl, tetrazolyl, pyridyl, pyrrolldlnyl pi peridi nyl,

t et rahydropyranyl, tetrahydrothiopyranyl, pi pera2|nyl or m)rpholﬂ(%L 0
of which may be unsubstltuted or substltuted with R6; R3is H G ME@

or phenyl which may be unsubstituted or substituted with R6; XisS;, R4 is
Cl- C6 aMgyisos4C3- C8 cycl oal kyl, either of which naypowUsnasedistituted or
substituted wth fluoro, oxo, or Cl-C6 al koxy which may be unsubstituted or

substi t ut edhenkdfis h'yl & %eakdf@ﬁyberﬁémiemwydmmﬂﬁnwmw stltut ed with R6, or
ei ther of wh %e subst 1t yt ed hen¥ na hth t hi enyl,
pyrrolyl, ?%H?%F%‘Y'u'?‘iﬂm"aﬁ‘ij rREnK mig Iseh drot hi enyl ,
?xazol Iyl | tHehﬂé'ahuaiol , Ueniodma}lydwno@yﬁsathol&l,quﬁaﬁeam;ﬂpauﬁoécafoﬁm.hi aZQld_yl '

ri azoly azo azo § i dyl, piperidinyl,
t et rahydroﬁa}yaﬁb?"@é??%l@ﬁaﬂb EIBt}/’PHﬁW ﬂ?zqeﬁ%ﬁh‘fgx pyr azi nyl ,
pyridazi nyl, pi pesteafiwhich maybe phaibstityted omnmﬁlwwith RYi hydr obenzof uryl ,

benzothienyl, di hydr obenzot hi enyl, indolyl, Indolinyl, indazolyl,
benzoxaz8lyl, benzothiazolyl, benzinidazolyl, benzisoxazolyl,

benzi sE"tihipaenyI yibphtﬂti]}dxﬁwgfhmw pytrolyt, t¢triahi3dl'qfd|ryi wﬁmmﬁnyn(pymblmquui nazol i nyl,

qui noxazol i rohe ny nzot QRV.[ 2

1, 4- benZOdlt%WPh]%% %\?bﬁxé‘ﬁ"' ggla%oeyl Lﬁ%@ﬁﬁs?@?‘é g‘%ﬂ@ﬁ%g't ituted with

R6, or (O -tixeolyl, byddiazalyl, thiagiazdhg, teirdrelyl, pyridel] piperidinyC8t@bydeopytangll Kyl or with
henoxy whi vvi th phenyl,

Ir[:apht hgl f‘%&?%?’ﬁ“%@’ﬁ%“di"y‘bwy W"S“E g/' 'S%ﬁﬂﬁw %0@05 ol di nylo, Y

pyrrol i nyI , benzafurgih diblydoobenzafyry, b&ﬂztatlalamﬂldﬁhydmhemﬂﬂeylvi Indtrlyl.dazol yl, pyrazolyl,
soxazol yl hﬁ:ﬁ?& %ﬁil |, tetrazolyl,

E)yrl dyl, ypl pdé)?rlwll ny lﬂ%/etr %ﬁgﬂe\ﬁ%oéﬁ tbgtﬁérhgﬁgﬁ’r ot h| opyra ?/ pyrim di nzl ,

pyrazinyl W%ﬁ%lm@ﬂﬁ&'ﬁﬂu IYL isﬁﬁlﬁl A QUH?FOIIDY‘W@IW

di hdeObenZdﬂ-TnyoﬁénzoBﬁB tcﬂHy&BHénzotFlio Wbﬁﬁ&%ﬁtﬁ%nyi' ndolyl, indolinyl,

I ndazol yl enzoxazon% bénxot hi azo enzi m daz .10 benzi soxazol yl ,
benzi sot hi azol yFachsiwhishmay 8e WS“bﬁfﬁ‘FtP%P’ﬁ“bStF@%H#h% 9’]“"‘“095'Pﬂﬂzol | nyl ,
qui noxazol i nyl, furgl] thisayi PIReACR¥EeMhiazdil, iy a2, RizBIVIOBYERH

é64 benzodi oxan}ll miazglgiflmgztoIanmangP/mxadialiglﬁlugﬁgzlo 'I]tp%jd Pr sugst ituted with

pyrrolidinyl, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl,
piperazinyl, morpholinyl, benzodioxolyl, dihydrobenzofuranyl, indolyl,
pyrimidinyl or phenoxy,
each of which may be unsubstituted or substituted with R®;
R®is H, halo or C4-C; alkyl optionally substituted with oxo;
R® is halo, CF;, C4-Cg alkyl optionally substituted with oxo or hydroxy, or
C4-Cs alkoxy optionally substituted with fluoro;
and pharmaceutically acceptable salts and esters thereof.

3. The compound of claim 1, wherein

Ris H or C, - C; alkyl;

R'is H, COOR, Cs-C; cycloatkyl, or
Ci1 - Cs alkyl, C-Cgalkenyl, or C4-Cs alkoxy each of which may be unsubstituted or
substituted with fluoro, methylenedioxyphenyl, or phenyl which may be
unsubstituted or substituted with R®;

R?is H, halo, or C1-Cy alkyl which may be unsubstituted or substituted with C;-C4 alkoxy,
oxo, fluoro,

or

R%is phenyl, furyl, thienyl, pyrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,

,r 152
#&

o




or R4 is phenyl, naphthyl, furyl, thienyl, pyrrolyl, tetrahydrofuryl,
pyrrolidinyl, pyrrol inyl, tetrahydrothienyl, oxazolyl, thiazolyl, 27 AN 25] 06

i m dazol yl , pyrazol yl, i soxazol yl, Isothiazolyl, triazolyl, oxadt &zol y

t hi adi azolyl, tet razol yl, pyridyl, piperidinyl, tetrahydropyranyl,

t et rahydnmhimm,u anyl , pyri m di ny, pyrazinyl, pyridazi Pgipseizpes azi nyl ,

nor phol i nyl, benzofuryl, dihydrobenzofuryl, benzothienyl,

di hydr obenz Q‘sckthuezb}yl,,tnézbljrn loydiazbyB ttﬁ’ad?azdlﬁll\te&@ﬂiﬁjl \A&}u&},&/ pyddidihg, PCT1US02123614

dol I
Ibgngl !sgiazo: @‘f'ea%mﬁl {?QFEV%%Q {;%ahyggaﬁg@d %%'aﬁg?%z‘% 9{6"%/r'?rn°?nyioqw nol yl ,
qui nazol i nyl , qweacixafzmjhal'npnhy be ahshiystitutenleon Zzuipstitatey with BF;hydr obenzot hi opyr anyl

0% Lo RIS IR o RO R 50 MR UEPUUBH\ ey, Ut 1o with

[ m dazolyi S; pyrazol yl, isoxazolyl, isothiazolyl, tri azol yl, oxadi azol yl,
t hi ad
L A BRI T A ey Lo ofogﬁeﬂnwwmwbamsq mueythbﬁeq

benzodi oxol ywith ftﬂ:ptwdxcobeﬁz@t aikwwhgchlmadcbbyhsubstﬂybdm dubﬂﬂutecr\mtbhenoxy, each

f which swith R R5 is H hal
CC):l C5I ;I kgﬁyogﬁmwﬁb rﬂﬁ@ﬂmﬂél@%%&ifu‘téd%ﬁqi‘% S ﬁal o, C;:CS% Cl- ?JGOaIOIr(yI

opti onal | Wfsméﬂfvﬂmréﬂawft sLbstitted with peary paphiwl, fryl. tisndl Yl opt i onal | y

substi t ut ed r C lts and esters
thereof . 4. &?&%ﬂ}g%ﬁg@uﬂnmﬁd}% %ﬁélﬁ‘iﬁl @H&Hy‘a%tﬂléfnyﬂ%ﬁ%iyﬁlﬂ‘n&zoﬁ@ H COK  C3- CB

I'S
cycl oal kyl , igvdagalvl, rysazelyijgoxazehl,d m‘%@lbilymaz‘lh" fd@%‘“ﬂi q@@ﬂ'?%ch of which may
bﬁ unlsuazt I Ltﬁfrﬂ_@[ypbyn@ubﬁaghtgmt,:]Qtélréﬁyarhp)fréﬂwft@mh?ﬂ?gﬂﬁbb%ﬁﬂ HMQH@HYL ﬁr|
p eny i C unsubstity e I'S al o, or
C1Ch. al'kyl AN RUoBE PESIBE O eRs Y. ey GRAEHIOE - B al Koxy.
oxg fl uorg benZothiemi cnﬁydﬁsbeﬁﬁntraédyylndolglr inaﬂmpwindaﬂmnymlbemam:unsubst ituted or
substitute

pyrrol yl, teWI tﬂE}IWILHew:msc%;?[y Pqna\sﬁwg'l}/'l Vil B it h%lfyl baridhd oXoiyli hirenyl,

quinolyl, isoquinalyl, quinazolinyl, quinoxazolinyl, dlhydrobenzopyranyl,
dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,
each of which may be unsubstituted or substituted with R®,

or

C4-Ce alkyl may also be substituted with C4-Cg cycloalkyl or with phenoxy which may
be unsubstituted or substituted with R® or with phenyl, naphthyl, furyl, thienyl,
pyrrolyl, tetrahydrofuryl, pyrrolidinyl, pyrrolinyl, tetrahydrothienyl, oxazolyl,
thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl,
thiadiazolyl, tetrazolyl, pyridyl, piperidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, pyrimidinyl, pyrazinyl, pyridazinyl, piperazinyl, morpholinyl,
benzofuryl, dihydrobenzofuryl, benzothienyl, dihydrobenzothienyl, indolyl,
indolinyl, indazolyl, benzoxazolyl, benxothiazolyl, benzimidazolyl, benzisoxazolyl,
benzisothiazoly!, benzodioxolyl, quinolyl, isoquinolyl, guinazolinyl, quinoxazclinyl,
dihydrobenzopyranyl, dihydrobenzothiopyranyl, or 1,4-benzodicxany,

each of which may be unsubstituted or substituted with RS,
or
R* is phenyl, naphthyl, furyl, thienyl, pyrroyl, tetrahydrofuryl, pyrrolidinyl, pyrrofinyl,

tetrahydrothienyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl,
triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl, piperidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, pyrimidinyl, pyrazinyl, pyridazinyl, piperazinyl, morphofinyl,
benzofuryl, dihydrobenzofuryl, benzothienyl, dihydrobenzothienyl, indolyl,
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tetrahydrot hi enyl, oxazolyl, thiazolyl, imdazolyl, pyrazolyl, |soxazolyl,

I sot hiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl,
pi peridinyl, tetrahydropyranyl, tetrahydrothiopyranyl, pyrimdinyl,
pyraziyl, pyridazinyl, piperazinyl, norpholinyl, benzofuryl, -
di hydr obenzofuryl, benzot hi enyl, di hydrobenzot hi enyl, indoiyi, inddl AN

i ndazol ytwo eaimaxazol yl , benxot hi azol yl, benzi m dazol yk¢T/osmazsaoxazol yl ,
benzi sot hi azol yl, benzodi oxol yl, quinolyl, isoquinolyl, quinazolinyl,
qui noxazol i nmﬂolmylpihdrazdnypb@mmwyalbyhxotr@uzbwb@hﬁmﬁom OBNistRYZolyl,0F

r o R akbmiagS, hefeod el qUv Sod R Slingasy i Rinckagdlig oy €4 W "

![ hm daal_zol y: lqﬂwmt t hxdpyraing odliadedbehzothiomedrtyl, anzh#-jaénzoﬁlombl yl, 1oxgdl azol yl ,

i adi azolyl, te

PCTI US02123614 p JF%&%‘“&@”&%@P“@E‘% “12‘” SPB(]&APL%Q@E]ODY &1 h At

t et r ahydr ot hi opyrfaulythlenylppmuhfhmago_lyj,.thrignoiyhm'hldmlyl pbrem!}idlsmmblylt
(insubstttut ed or EaiioRf Sk ofbflaaBitlen B BREARK BB 21 L PN Y B€
optionally subst |wmoldwwﬂiphridﬂwb;femediFQPMYbtetrd%irotbimpwyél kyI optionally
substituted with Pazf?l 1 %qfhggm b@ﬁzodﬂclg%’ @Jd Nzo‘ﬂﬂé y substi t ut ed

with fluoro; and ceut'l ¢ y accept ts an est 's thereof. 5.
The conpound of dqvammnﬂorwh@?c@ssfn Ris H R is H COOR ©9-CB cycloal kyl,

or C - G6 alkyl, C74galhksMplch nfdy b@%m%s%ié%vs&%ﬁtmeefmmmﬁch may be
unsubstlguted or substituted w | uor o, hylenedloxyphenyl or phenyl

whi ch n8ysgé a@r%@b‘&?'f‘ﬂ?@'&?“ﬁuy%@Bﬁtt’tﬁﬁ’ﬂ’t%ﬂx%th R6: R2 is H halo, or Cl-C6
al kyl  wiep @ha@EFPQ-@Q§luiﬂ%btlddéﬂye§hb@ftuﬁuWﬂh bkodrdgldreky, lbr C, - CB al koxy,  oxo,

fl uoro; whi ch may be unsubstituted or
substi t ut ed &A Ehg‘;%‘y"p%?”?'g’ %'};Stliéife?’ ?R'E)M?I napht hyl , furyl, thienyl,

pyrrol ybnd pigirhadenticatf socgptablpsaitstdridiisteys theqeyrrrol inyl, tet rahydrot hi enyI ,
oxazolyl, thiazolyl, imdazolyl, pyrazolyl, isoxazolyl, isothiazolyl,
triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl, piperidinyl,
t et r ahydr opyTtamgompound of claim 1, wherein

Ris H;

R'is H, COOR, Cs-C; cycloalkyl, or
C+ - Cg alkyl, Cr-Cgalkenyl, or C4-C; alkoxy each of which may be unsubstituted or
substituted with fluoro, methylenedioxyphenyl, or phenyl which may be
unsubstituted or substituted with R%;

R?is H, halo, or C,-Cs alkyl which may be unsubstituted or substituted with C-Cy alkoxy,
oxo, fluoro;

R%is Hor C,-Cs alkyl, or phenyl which may be unsubstituted or substituted with RS;

Xis 8;

R* is phenyl, naphthyl, furyl, thienyl, pyrrolyl, tetrahydrofuryl, pyrrolidinyl, pyrrolinyl,
tetrahydrothienyl, oxazoly!, thiazolyl, Imidazolyl, pyrazolyl, Isoxazolyl, isothiazolyi,
triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl, piperidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, pyrimidinyl, pyrazinyl, pyridaziny!, piperazinyl, morpholinyl,
benzofuryl, dihydrobenzofuryl, benzothienyl, dihydrobenzothienyl, indolyi,
indolinyl, indazolyl, benzoxazolyl, benxothiazolyl, benzimidazolyl, benzisoxazolyl,
benzisothiazolyl, benzodioxolyl, quinolyl, isoquinalyl, quinazolinyl, quinoxazolinyl,
dihydrobenzopyranyl, dihydrobenzothiopyranyl, or 1,4-benzodioxanyi,

each of which may be unsubstituted or substituted with R®, or with phenyl,
furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, triazolyl, oxadiazolyl, thiadiazotyl, tetrazolyl, pyridyl,
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t etrahydrot hi opyranyl, pyrimdinyl, pyraziyl, pyridazinyl, piperazinyl,

nor phof i nyl, benzofuryl, dihydrobenzofuryf, benzothienyl,

di hydr obenzot hi enyl, indolyl, indolinyl, indazolyi benzoxazolyl .
benxot hi azol yl , benzi m dazol yl, benzi soxazol yl , ben2|soth|azoﬂﬁlﬁNzw3
benzodi oxol yl , qui nolyl, isoquinolyl, quinazolinyl qui noxazol i nyl,

di hyd &ﬂ%ﬁg ranyl di hydr obenzot hi opyranyl, or PéT E g, oxanyl , each of
whi ch Ry be unsubst it uted or substit ut ed with R6, or wth phenyl, furyi,

t hi enyl, pyrrol zol z0l yrazol yl , isoxazolyl,
i sot hi azol yI , ﬁolrg%fé d@r ﬁ:&r RP n"flhtf’%lya'?ﬁ'\"if’ﬂanﬁ’et razolyl, pyridyl,
pyrrotidinyl, pmemﬂyldmnmhohnyiebenammlypﬂﬁmadrpbenzofetanﬂhydmm hi opyr anyl ,

pi perazinyl, Wﬁrﬁlg {g' gﬁnzodi oxol yl, di hydrobenzofuranyl, indolyl,
pyrimdinyl o enoxy, W9Ch of which may be unsubstituted or substi t ut ed

with R6; R5 is H,edrlchwhich Bay iBsunsukstituteor subsikutad witht® i t ut ed with oxo; R6
|s hal . 8v, Sggstituted with oxo or hydroxy, or 155
ﬂ gj{A@@Bb@* S‘Q%@ﬁ I ggwdlkoxy optionally substituted with fluoro;
and B%aha’ec@& Cetb alleyl aptiopplly subsiituted with axndr btreysort her eof . PCT/ U502123614 6.
The corrpqygéie%?{ ﬁb@g%’su%ffﬁeﬁ'% ffoles H R I's H COOR C3-C8 cycloal kyl,

or enyl -C8 al koxy each of which nmay be

uns u@¥t phatracguld “Y%@BB*@WMR“@Q“Q\PQW\QHWO met hyl enedi oxyphenyl, or phenyl
whi ch may be unsubstituted or substituted with Re; R2 is phenyl, furyl,
thienyl, pyrrolyl, oxazolyl, thiazolyl, Imdazolyl, pyrazolyl, isoxazolyf,
i sot i azo %IWP‘F@Z‘%F‘?W‘ #her8inazol yl | thiadiazolyl, tetrazolyl, pyridyl,
pyrrRlid i@ nyI p| peridinyl, tet rahydropyranyl t et r ahydr ot hi opyr anyl ,

pi perazin rphol i n I each of which may be unsubstituted or

subs ? é@ rég@y“'%y'r H Cf-06 alkyl, or phenyl which may be

unsubst i tayt-ex atd, Sybﬁlkdnw &, Vs talkokdesach %f wriclomaﬂae ursubstinidl @&l kyl or C3-C8
cycl oal kyj bsh%.nteg' ﬁ)t}corovmmeﬁ'lhle:[lreadYoxypei'len{r]S p%er&l whlglgmgr bSUbSt I tuted
unsubstituted or substituted with R®;

R?is H, halo, or C4-C; alkyl which may be unsubstituted or substituted with C,-Cs alkoxy,
oxo, fluoro;

R?is H or C-Cs aliyl, or phenyl which may be unsubstituted or substituted with R®;

Xis O;

R*is phenyl, naphthyi, furyl, thienyl, pyrrolyl, tetrahydrofuryl, pyrrolidiny!, pyrrolinyi,
tetrahydrothienyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyt,
triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridy!, piperidinyl, tetrahydropyranyi,
tetrahydrothiopyranyl, pyrimidinyl, pyrazinyl, pyridazinyl, piperazinyl, moerpholinyl,
benzofuryl, dihydrobenzofuryl, benzothienyl, dibydrobenzothienyl, indolyi,
indolinyl, indazolyl, benzoxazolyl, benxothiazolyl, benzimidazolyl, benzisoxazolyl,

-,

benzisothiazolyl, benzodioxolyl, quinolyl, isoquinolyl, quinazolinyl, quinoxazoliny),
dihydrobenzopyranyl, dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,
sach of which may be unsubstituted or substituted with R, or with pheny!,
furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, fetrazolyl, pyridyl,
pyrrolidinyl, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl,
piperazinyl, morpholinyl, benzodioxolyl, dihydrobenzofuranyi, indolvi,
pyrimidiny! or phenoxy,
each of which may be unsubstituted or substituted with R%;
R® is H, halo or C,-C; alkyl optionally substituted with oxo;
R® is hale, CF3, C4~C; alkyl optionaily substituted with oxo or hydroxy, or
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with fluoro, oxo, or Cl-Ce al koxy which may be unsubstituted or substituted
with Cl-Ce al koxy, or phenyl optionally substituted wwth R6, or either of
whi ch may be substituted wi th phenyl, naphthyl, furyl, thienyl, pyrrolyl,
tetrahydrofuryl, pyrrolidinyi, pyrrolinyl, tetrahydrothienyl, oxazdlyJaN 2005
t hi azolyl, imdazolyl, pyrazolyl, isoxazolyl, isothiazolyl, triazolyl,
oxadi azg} o/ d301dsly adi azol yl, tetrazolyl, pyridyl, pipetrisidhsia

t et rahy ropyranyl tetrahydrothlopyranyl pyrimdinyl, pyrazinyl,
pyrldaZInyI benzofuryl di hydr obenzof uryl,
benzot hi en 6bt§é%\'¥oﬁﬁ%ﬂgﬂ&l‘hﬂwugor yl, indolinyl, indazolyl,
benzox@ﬂépgﬂmﬂwmﬂb@ma@bﬁyﬂm and estervitioraeat) yi, benzi soxazol yl,
benzi sot hi azol yl, benzodi oxol yl, quinolyl, |soquinotyl qui nazol i nyl ,
qui noxazol i nyl , dlhydrobenzopyranyl dlhydrobenzothlopyranyl or

1, 4- befz od| Brenywpounskad glabm 1.Heesin may be unsubstituted or substituted with
Re or Rkt C6 al kyl may al so be substituted with C3-Ce cycloalkyl or with
phenox Whl ch nay be unsubstltut ed or substituted with RO or with phenyl,
napht h\R' s H.&GOAR, GetGaeysioalkyl, gy rrol yI , tetrahydrofuryl, pyrrolidinyl,

pyrrolinyl, ¢t Q?Jaﬂ@h/@l}@&ﬂkeﬁm/bﬁc éach o?ﬂhr@ﬁmaYBe uhﬁbﬁﬁtﬁéﬂ o . pyrazolyl,
| soxazol yl , |soth|azolyl ZO0 oxadi azol t hi adl azolyl, tetrazolyl,
pyridyl, pi ‘f}@ W%? henyl %&W‘&W&h@hm%ﬁ?ranyl pyri m di nyl,

pyrazi nyI , wnmgﬁmgubmrmlmyl nmor phol i nyl, benzof ur yI

\(j/l\bh%grl en of)g%ig&lzot hA’FPgﬂfﬁﬁykh‘IﬂgorObeEZO}"yhll’Y%%M Indolb'?/yI 2 7 JAN 2006

benxot hi az oﬂsah.azdmnaazwdamlaybfyl Ihaawzmxembyl pyndb?IeWioﬁdIﬁyInl azof yl,

b di I I I I
oo osov e, Bt e s, SR oy cach o
whi ch may be unsadsofinhichaukyde uwsikstituted be dubsthded®Bth RS R4 i s phenyl,

APt g o 6 aach S o B KL nd ELRALYSH SO i Of 1 01 1

yrrollny Xaz01 'azo azolyl yrazo[yl,
Isoxazdhyp Isothlazolyl triazolyl, oxadlazolyl thladlazolyl, tetrazolyl,
pyri dy'R" 'b\"og-c% éﬂ@yéﬁﬁ% 'ma tb%tdh ﬁtf"i‘l@ f. pyriidinyl,
pyrazi ny aziny plpera2|n : hol 1 ny

di hydr obenzd&ﬂ"?!o; OXSie PGt wwhm W?HP%WEM%MWWWW¥II " indolinyl,
i ndazol yl, Betzdeay Y phenyPsphsiipsaealind witkRAzi m dazol yl, benzi soxazol y],

or either of which may be substituted with phenyl, naphthyl, furyl, thienyl, pymolyl,
tetrahydrofuryl, pyrrolidinyl, pyrrolinyl, tetrahydrothienyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
tetrazolyl, pyridyl, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, pyrimidinyl,
pyrazinyl, pyridazinyl, piperazinyl, morpholinyl, benzofuryl, dihydrobenzofuryl,
benzothienyl, dihydrobenzothienyl, indolyl, indolinyl, indazolyl, benzoxazolyl,
benzothiazolyl, benzimidazolyl, benzisoxazolyl, benzisothiazolyl, benzodioxolyl,
quinofyl, isoquinolyl, quinazolinyi, quinoxazolinyl, dihydrobenzopyrany!,
dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,

each of which may be unsubstituted or substituted with R®,

or

C1-Cs alkyl may also be substituted with C4-Cq cycloalkyl or with phenoxy which may
be unsubstituted or substituted with R® or with phenyl, naphthyl, furyl, thienyl,
pyrrolyl, tetrahydrofuryt, pyrrolidinyl, pyrrolinyl, tetrahydrothienyt, oxazolyl,
thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl,
thiadiazolyl, tetrazolyl, pyridyl, piperidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, pyrimidinyl, pyrazinyl, pyridazinyl, piperazinyl, morpholinyl,
benzofuryl, dihydrobenzofuryl, benzothienyl, dihydrobenzothienyl, indolyl,




benzi sot hi azol yt, benzodi oxol yl, quinolyl, isoquinolyl, quinazolinyl,

qui noxazol i nyl, di hydrobenzopyranyl, dihydrobenzot hi opyranyl, or

1, 4- benzodi oxanyl, each of which nay be unsubstituted or substituth\WNtzllm5
R6, or with phenyl, fury!, thienyl, pyrrolyl, oxazolyl, thiazolyl,

i m dazo zol yl, isoxazolyl, isothiazolyl, trpagpiihssipxadi azolyl,
t hi adi a%“ﬁfl‘]%{zgt razol yl, pyridyl, pyrrol I di nyl, piperidinyl,

B e 2 T e AU
CC):]:L \ggl clhkn'fgenbmﬂmmlybberlzpdlpmihflmumlyb@qumlsd;dqumzdtnMumoﬂszcogyl HC h?:|6 o lolr< I
- al Ky al Ky
optionally S@EWH%YFHF]E& 0X0 Ormﬁ%réﬁ%%gi&b@@z&&ﬁm%@[ al koxy optionally
substituted w t kadhlcfiwhigh may hel upsubstitated on substitutd »w&clépt able salts and esters

thereof. /. The conpound of claim1, wherein G1' is in the S configuration
or the R configuration. 8. The corrpound of claim1, wherein the

conf i gitiaphenyt naishthel, furylthignyt-pamralyletetraydtofusy, pyrrolisinyt, IPEIT@lﬂ!dup consi sting of

GTis R a'lé’haa@&@mﬂhﬁnﬁ ox%obl th|§zdﬁd et (ﬁ (S#rl%zr];fyl ’Jf zol{1 Sisothi C2is S and

Ci' Is S conpoun aim 1 selecte rom the group

consi st i ng tdAzo, pradiapeldthiadiazol hé-dé‘!@ohd pyridyl, piperidinyl, tetrahydropyranyl

{2-2-(4- et hyldp %@gﬂ yr}ﬂ]eﬁ %gn 'n’(bYﬂf acid; 157 2 7
184@%@?}(‘1 OSOZ?I? 614 y% hﬁ yi3 ol

JAN 2006 V\D 03 01
(2- (5- net hye vethignyb shydrohenzothieaylondalyly | 1 et hoxy} 2, 3- di hydr
0- 1H-i nden-mdbﬁnsghd x Qmeﬂidxdz yi:\ut{eaxdtﬁam Mﬁzr&déﬁ:w%@iﬁiémbﬁoiyl 3- oxazol -

|

-yl]eth 1H- 1
Sho Lo n RSN, RPN oY toRisint AUPBSRY R, 3. i hydr o- 1

H-i nden- | - yhyd@berizbpyranyi, dihydrobenzomlopyranyl or 1,4-benzodioxanyl, _ _
_51{ §|42 aggt Ibgt y! %&Ww%sch mgﬂzeh YhsubstiotSd SPObstitned Jﬁﬁ'utlgb?élyv?rifhzﬁh%ﬁﬁ,l hydro-1H-inden
5-(2-[2-(3, 4- d| fopgt, Hyienyh epydiyl - dxanaiy Hiibzaly), Imidaaki) pyrazelyl] ietxaaclyl) - 2, 3- di hydro- 1
Hinden-1-yl jeothiazoly, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl,
pyrrofidinyl, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl,
piperazinyl, morpholinyl, benzodioxolyt, dihydrobenzofuranyl, indolyl,
pyrimidinyl or phenoxy,
each of which may be unsubstituted or substituted with R%;
R® is H, halo or C-Cs alky! optionally substituted with oxo;
R%is halo, CF,, C4-Cq alkyl optionally substituted with oxo or hydroxy, or
C+-Cs alkoxy optionally substituted with fluoro;
and phamaceutically acceptable salts and esters thereof.

7. The compound of claim 1 , wherein C-1'is in the S configuration or the R
configuration.

8. The compound of claim 1, wherein the configurations of C-1" and C-2 are selected
from the group consisting of C-1"is Rand C-2is R; C-1'is Rand C-2is S; C-1"is S and
C2isS;andC-1'isSand C-2isR.

9. The compound of claim 1 selected from the group consisting of:

5-{2-[2-{4-ethylphenyl}-5-methyl-1,3-oxazol-4-yiJethoxy}-2,3-dihydro-1H-inden-1-y{ acetic
acid;
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acetic acid;

5-(2-[2-(1-benaot hi en-2-yl)-5-net hyl -1, 3- oxazol - 4-yl ] et hoxy}-2, 3-di hydro-1
Hinden-1-yl acetic acid; 5-(2-[2-(4-i ssopropyl phenyl)-5-nethyl-27 jAN 2006
3-oxazol - 4- yI ] et hoxy} 2,3-dihyd ro-1 Hinden-1-yl acetic acid;

5-[ 2- (2- g&nt yl -5-nethyl -1, 3- oxazol - 4-yl') et hoxy] pérRsfhbpgr 0- 1H4nden-1-y
| aceti c aC|

o2 BB TR ST P iy tage ) -2 - hyer
met hyl 14 Ketixaxkl| - 4- yl | et hoxyj 2, 3-di hydro-1Hinden 1-yl acetic acid. 10.
The  ORRRIih s Al OBt 2 Sl B RO HHERRL T, or e R

consi sadigg of :

2 (5 {24k 2l B RARATY o TS R S g 3- o Py

H nden-1| Nnol
2-{5- (aceﬂlea@;m di chl orophenyl } 5- et hyl - 1, 3oxazol - 4-yt] et hoxy}- 2, 3-di hydro-1

H i nd | ' ; /
25 (3%%&*%99%&“?@%%%% hoxyl2 3y droc ity 1-¥1808t8 . oxy) - 2, 3- di hyd

r o- 14 adididen- 1 yI ) pr opanoi ¢ aci d;

2- (5 ﬁ%{ﬁ@l AR ngﬁm%mm:hmzé@w@mmhw3 di hydro-1

H i nde
2{ 5- [ 2a¢efic adidiet hy| phenyl ) - 5- et hyl - 1, 3- oxani - 4- yl et hoxy} - 2, 3-di hydro-1

Hind 031011842
PCIT/n Ug@;é.(zz Lhb IR RADRYIR5-Afdth-1, s-osaazbu-yuémexﬁ-z wﬁydréﬁmfa@ﬁwvw

2- (5- [ 22244 4. di net hyl phenyl ) - 5- met hyl - 1, 3- oxazol - 4-yl ] et ho) cy) - 2, 3- di hydr

o-1 H 5-l[tziﬂf(44mpmb9lﬂfsﬁﬁ§tﬁ-@ieﬂ1yﬁtB-szﬁndyﬂemoxy}-z 3-dihydro-1H-inden-1-yi
2- (5- CSQZ 4 met hoxyphenyl } 5- met hyl - 1, 3- oxazol - 4-yt] et hoxy) - 2, 3- di hydro-1
H i ndef®¢ 39 pr opanoi ¢ acid. 12. The corrpound of claim 11, wherein the

confi gﬂ{mwdspenfy@nihthyand-oﬁzﬁl-aylpthoxylé 3-dihydro-1H-inden-1-yl acetic
acid;
5-{2{2-(3-fluoro-4-methylphenyl)-5-methyl-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-
1-yl acetic acid; and
5-{2-[2-(4-flucrophenyl}-5-methyl-1,3-oxazol-4-yllethoxy)-2,3-dihydro-1H-inden-1-yl acetic
acid.

10,  The compound of claim 9, wherein C-1" is in the S configuration or the R
configuration.

11.  The compound of claim 1 selected from the group consisting of:
2-(5-{2-[2(4-ethylphenyl}-5-methyl-1,3-0xazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-
yl)propanoic acid;
24{5-{2-{2-(3,4-dichlorophenyl)-5-methyi-1,3-oxazol-4-yljethoxy}-2,3-dihydro-1H-inden-1-
yl)propanoic acid;
2-(5-(2-{5-methyl-2{4-(trifluoromethyt)phenyl}-1,3-oxazol-4-yljethoxy)-2,3-dihydro-1H-
inden-1-yl)propanoic acid;
2-(5-{2-]2{4-methoxyphenyl}-5-methyl-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-
yi)propanoic acid;
2-(5-{2-[2-(4-ethylphenyl}-5-methyi-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-
yl}propanoic acid;
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selected fromthe group consisting of CG1 is Rand G2 is R C1 is R and
C2is S CG1 is Sandr,2is S, and C11' is Sand G2 is R 13. The
conmpound of claim1l selected fromthe group consisting of: AN 2005
5-[ 2- (5- net hyl - 2- phenyl - 1, 3- oxazol - 4- ert hoxy] - 2, 3 d| hydro-1 H4nden- 1 P

aceti c §2-(5-met hyl - 2- phenyl - 1,3 t hi azol - 2.3
di hydro%méen 1-yl acetic acid; VbS8l

>-i2 dgé{ﬁ(ﬁ{g%ﬁ%ﬁy@s ROV 3 35a30/ % AR tol 2 d-ShiBX Y Mt di Mydro- 1

5-(2- [mr(ra;ambbdd:}qnﬂenyl }5-net hyl - 1, 3- oxazol - 4-yl ] et hoxy) - 2, 3-di hydro- 1
HAndens 1, ' | b

5-(2-] 3%?{%"[3:(%@1%@85’{@)8(M%mflwfg-’sﬁ% yIT4:'Y£|,et§9 @Qg _(Fm]ﬁjm ﬁ"'erldﬁoxy) 2, 3-di hydro-1
H- i ndembprepancic agét i ¢ aci d;

5-{2-{5-net hyl - 2- (4- net hyl phenyl } 1, 3- oxazol - 4-yl Jet hoxy) - 2, 3-di hydro-1

H i nden-1-yl acetic add;

5- { 2- [ 22,( 3- Thewcompeungrof Elpinb 1 hwhergin-the @nfigtuatiohs oGt earidd3«§ pre2, 3- di hydro- | H-i nde

1-yl
{2- [§ Ei wouorog%#gtoﬂ Stlﬂ% ?)1 %Rr?en?ﬁy%lsﬁ 10')?5!!2%?d02ysl?e%?10xy) 2, 3-di hydr
1 H isfeniC-2is8; apd 6t ts
[ 2- (5- et hyl - 2- phenyl -1, 3- oxazol 4 yl ) et hoxy] - 2, 3-di hydr o- 1H4nden- 1- yt

etic acid,

(2-[2-3, 4-di chl orophenyl } 5- net hyl - 1, 3- oxazol - 4-yf] et hoxy) - 2, 3-di hydro-1
HAnden43.- y| TheaBMpbund@#f biffim 1 selected from the oroup conslsting of:

i4{n§gﬁ 1§ﬁ—metgse§ Xygé@&?/xa;o[—4~yg§t}'\ox¥r]-2 Mkhygr)égl%-ﬂlnden ¥ %%[cgh%xaﬁ d; 2,3-dihydro-1
5-{2- E&{ﬁ-@-ﬁetgﬁizip?ﬁtﬁx écLﬂmﬁzd-MMem@typx Bdihydrol ir-iAdeH- 1-yldckiRl acid;
Ooxy} - = r.0- i n-1- ace cid; .
15 [ 5 R BnarF vtk e ieont dleRicd gt dhxeye 1SR 2., 3- i hydr o-
HAndenadetiglacidiacet i ¢ acid; 5-(2-{5-nmethyl-2-[4-(tr _
" uor o8 B F P8 ol BB e TR ok bt 1Y
5- (2- [ a¢alicypeikophenyl ) - 5- met hyl - 1, 3-t hi azol - 4- yget hoxy) - 2, 3-di hydro-1
i ndegb 1 3-1RA5%dlo%oi@S15-methyl-1,3-oxazol-4-ylethoxy}-2,3-dihydro-1H-inden-1-yl

acetic acid;

5-{2-[5-methyl-2-(4-methylphenyl)-1,3-oxazol-4-yliethoxy}-2,3-dibydro-1H-inden-1-yi

acetic acid;

5-{2-[2-{3-fluorophenyl)-5-methyl-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-yl acetic

acid;

5-{2{2+(4-fluoro-3-methyiphenyl}-5-methyl-1,3-oxazoi-4-yllethoxy}-2,3-dihydro-1H-inden-

1-y1 acetic acid;

5-[2-{5-ethy}-2-phenyi-1,3-oxazol-4-yl)ethoxy]-2,3-dthydro-1H-inden-1-yl acetic acid;

5{2-[2-(3,4-dichlorophenyi}-5-methyl-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-yi

acetic acid;

5424{2-(1,1-biphenyl-4-y}}-5-methyl-1,3-oxazol4-yllethoxy}-2,3-dihydro-1H-inden-1-yl

acetic acid;

54{2-[2-{1,3-benzodioxol-5-yi}-5-methyl-1,3-thlazol-4-ylJethoxy}-2,3-dihydro-1H-inden-1-yl

acetic acid;

5~{2-[2-(4-methoxyphenyl}-5-methyl-1,3-thiazol-4-yljethoxy}-2,3-dihydro-1H-nden-1-yl

acetic acid;

5-(2-{5-methyl-2-[4-(trifluoromethyl)phenyl]-1,3-thiazol-4-ylethoxy)-2,3-dihydro-1H-inden-

1-yl acetic acid;
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5-(2-[2-(4-isopropyl phenyi}5-nethyl -1 ,3-thiazol-4-yliethoxy}-2,3-di hydro-1
H i nden-1-yl acetic acid;

5-(2- [2 (3-chl orophenyl ) -5-net hyl -1, 3-oxazol - 4-y1] el hoxy) - 2, 3- di hy?d?df-"iw& nd
en-| - acetic add;

5-{2- (2 henyl}5 met hyl - 1, 3- oxazol -4-yl ] et hox ydro-1 H i nden-
1-vyi ace ?ﬁ%ﬁ; 5-{2-[2-(3- cyanopheny]) 5- net hyl - }\;T’o%;%?g IQ

&K?ﬁ??ﬁ%@% ek e ey vRiy i%aﬁév%daﬁw%ﬁmh At nden- 1-yl

acet i caaahcdpld

gr 532 1{ &@ﬁ%&%ﬂ% I&ﬁb&é@@ "qgthﬁ%mﬂ&%%}ﬁ Ly}-]z 2 dlﬁ)y)ﬁ?oz?H Trder-1h Wt hoxy) - 2, 3-di hy

5- { 2- [ 2edliBacil] or o- 4- f | uor ophenyl ) -5- et hyl -1, 3-t hi azd- 4-yl i et hoxy}- 2, 3-di hyd

51 i agt EASTPPRE e Bt o e dp At B PRUGE Y el

5{ 2- { 2a¢i&- f | uor ophenyl ) 5- met hyl -1 , 3-t hi azol - 4-yl ] et hoxy) - 2, 3-di hydro-i

Hind . o
o (- [ T offeBhordin 3hdby1 ozt avighant 53 ARG, 5 hyaro- 1
H- i ndefcid;- yI acetic add; 5-{2-[2-{4-acetyiphenyl)-5-methyl -

t 3-th I

5. (2-] g ’H’ﬁé'ﬂgtsh‘ﬁ?“?}*zﬁ“??‘g@%@&ﬂ%pgg?rﬁaézﬁ §1t_ T2 %"gy} 2, 3-di hydr
0-1 H P#¥an- 1-yl acetic add trtfl uoroacetate;

a I{ ﬁd[en 42 a&gdgﬁr@%%mémm SikarzdA3YiRtRN )2 5-dhydRd- 1AdkA4.P- di hydro-1

5-{2- [QQQPQ,QEH-I or ophenyl } 5- net hyl - 1, 3-t hi azol - 4-yl ] et hoxy}- 2, 3-di hydro-1
Hin

ders(p Eﬁueﬂﬁﬁ.@[ﬁ{ﬁﬂﬂ&blﬁeﬂwﬁ)pﬁgn}ﬁlzré émeoltdgﬁjé szfddm dlmanan , 3-thi
-y

azol - 4%,4?&%%{\:) 2,3-d i hyd ro-1 Hi acetic acid; 5
{2- [2 hoxyphenyl ) - 5- et hyl - 1, 3-t hi azol - 4-yl ] et hoxy) - 2, 3-di hydro-1H
4nden- B-{2yP-(Bchiird-8-fladroghienyl)-5-methyl-1,3-thiazol-4- yI]ethoxy}-Z.S—dihydro—1 H-inden-

5-{2-[ - 2- (3-met hyl phenyl') -1, 3-t hi azol - 4-yl ] et hoxy} - 2, 3-di hydro-1
H i ndei V{TE%?P‘Y&‘ etic acid;
5-{2-{2-(3, 4-dlchlorophenyi)-5-methyl-1 ,3-thiazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-yi

acefic acid;
5{2-[2-(4-fluorophenyl)-5-methyl-1,3-thiazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-yl
acetic acid;
5-{2-[2-(3,4-dimethylphenyl}-5-methyl-1,3-thiazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-yl
acetic acid;
5-{2-[2{4-acetylphenyl)-5-methyl-1,3-thiazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-yl
acetic acid;
5-{2-[2<{3-amino-4-methylphenyl}-5-methyl-1,3-thiazol-4-ylJethoxy}-2, 3-dihydro-1H-inden-
1-yl acetic acid triflucroacetate;
5-{2-[2-{2-fluorophenyl}-5-methyl-1,3-thiazol-4-yi]ethoxy}-2,3-dihydro-1H-inden-1-yl
acetic acid;
5-{2-[2-<{4-chlorophenyl}-5-methyl-1,3-thiazol-4-yllethoxy}-2, 3-dihydro-1H-inden-1-yl
acetic acid; -
5-{2-[2-{4-ethoxyphenyl}-5-methyl-1,3-thiazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-y|
. acetic acid;
5-{2-[2-(3,4-dimethoxyphenyl}-5-methyl-1,3-thiazol4-yllethoxy}-2,3-dihydro-1H-inden-1-
yl acetic acid;
5-{2-[5-methyl-2-(3-methylphenyl}-1,3-thiazol-4-ylJethoxy}-2,3-dihydro-1H-inden-1-yl
acefic acid;
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160 1 WO 03/011842 PCTI U802123614 2 7 .1 AN 2006
5-(2-(5-nethyl-2-j3-(trdluoronethyl)phenyl]-1, 3-thiazol -4-yl } et hoxy)-2, 3-di h
ydro-1 Hinden- 1-yi acetic acid;

5-{2-[2-(3-fluorophenyl }5-net hyl -1, 3-t hi azol - 4-yl ] et hoxy) - 2, 3-di tﬂy?dr ONﬂ]

H-i nden‘-vg’- %@18 cetic acid, PCT/USO2/23614 JAN 2006
5-{2-[ 2- § -di et hyl phenyl )-5-nethyl -1, 3-thi azol -4-yl | et hoxy}-2, 3-di hydro-1
H i ndep-.1;v! i | d: , .

542 SRR 2 PR T BV A2 B A PRS2 BB IR et hoxy) 2, 3- di

ydr o- 1t-¥iaceticcheid; 1- yl acetic aci d;

Aok RO X PSS EZ gt tincen-to

5- [ 2- Iaelclgck; - bi phenyl - 4-yl } 5- met hyl - 1, 3-t hi azol - 4-yf f

g;? g:ﬁ?@;; i d%ﬂ%'fﬂﬁwg‘ﬁ@@f‘ﬁ“%&%%g'gﬁ“%%bdﬁ’é’%“ﬁ%%f*"k"eﬁ'w hydr o- | H4nden- 1
5 (2| S R AR e 4 RS-+ 4bbb 2R A Py
5- ( 2- [iedest iy pcgtic @gidhet hoxyphenyl } 1, 3- oxazol - 4-yl ) et hoxy) - - 2, 3- di hydr o- |

H i nde | E o thie2oll4h, | | .

1" - bi Sﬂ%ﬁi‘?ﬁ"ﬁ*ﬁy‘ i :i prenks h”y' oy I1@3- ox'gf%qe%?y;}f ﬁ%"ﬂioax' y*%‘f’é'?“e%*f 4

di hydraseliggdtiien- 1-yl acetic acid;

5-(2-{ 849 @S lefhigh, 3-BiRend-y i 44yl ) et hoxy} 2, 3-di
hydr o- %{ilﬁ:(?ﬁden-l :-ﬁlﬁ-ﬁ)é%ﬂ i C é%:i d; 5_%1];?1{0%%&&@@#&%%—1%

H- | nddi°e%8Ad phenyqf snet hyl - 1, 3- oxazol - 4-yl } et hoxy) - 2, 3- di hydro- 1 Hi nden-
1-yt aggtiscetiatdW-ehbipiehy(}3;3(ckatd-u-gi|@hdky PR BHyNaS¥inden-1-yl acetic _ _

) - 5- et Q’yl -1, 3. -oxazol - 4-yl ] et hoxyj - 2, 3-di hydr o- 1H nden- 1-yl)acetic acid;
and (-B%2-(5-net hyl - 2-

( 3- met By2-{shatiny-LY 4-midthyipharl -18-gdatabdiylletiionyP-2 3-diydsodtdinder=t-yiadetic | -yl ) acetic

aci d. . The compound of claim 13, wherein C1'" Is in the S configuration
or the™ R configuration.
5-{2-[5-ethyl-2-{4-methoxyphenyl}-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-yl
acetic acid;

5-(2-{2-[4'(hydroxymethyl}-1,1%-biphenyl-4-yl]-5-methyl-1,3-oxazol-4-yljethoxy)-2,3-
dihydro-1H-inden-1-yt acetic acid;
54{242-[4-(5-acetyl-2-thienyljphenyl}-5-methyl-1,3-oxazol-4-yljethoxy)-2,3-dihydro-1H-
inden-1-yl acetic acid;
5-(2-{2-[3{1H-indol-5-yl)phenyl}-5-methyi-1,3-oxazol-4-yliethoxy)-2,3-dihydro-1 H-inden-
1-yt acetic acid; _
(5-{2-[2-(3-flucro-4-methylphenyl}-5-methyl-1,3-oxazol-4-yllethoxy}-2, 3ihydro-1H-inden-
1-yl)acetic acid; and
{-5-{2-[5-methy-2-(3-methylphenyl)}-1,3-oxazok4-yijethoxy}-2,3-dihydro-1H-inden-1-
yhacetic acid.

14. The compound of claim 13, wherein C-1' is in the S configuration or the R
configuration.

15,  The compound of claim 1 selected from the group consisting of:
2-45-[2-{5-methyl-2-phenyl-1,3-oxazol4-yljethoxyl-2,3-dihydro-1H-inden-1-yl}butanoic

acid;
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15. The conmpound of. claim1 selected fromthe group consisting of:
2-{5-[2-(5-net hyl - 2- phenyl - 1, 3- oxazol - 4-yl ) et hoxy] - 2, 3-di hydro-1

H i nden-1-yl }butanoic acid; 161 Ovir 14 2 7 JAN 2006 WD 03/011842

PCTI US02123614 27 JAN 2006

3- et hox%éﬁ - (5-met hyl - 2- phenyl - 1, 3- oxazol - 4-yl ) ebBpP¥¥hn%d-d 1 hydro-1
H i nden-1- } - oxopropan0|c aci d;

2 (5 (2 gBiditle el FENINL ISR i b LR A2 - hydr o

2- (5{ Zogcﬁiropandmcle{4 met hyl phenyl } 1, 3- oxazol - 4-yl ] et hoxy}-2, 3-di hyd ro-1

H i nd

- ot gl R 20 ERIBhe . Sorert o 23 AV IS | ot hoxy) - 2, 3-di b
ydr o- | yilgropandeacid;- y| ) pent anoi ¢ aci d;

2{5{2 iy

205( 2 S48tk PR M A7 B GK Sl s .

2-(5- {IUE{UEHQIQ&IG%I orophenyl ) -5-net hyl - 1, 3- oxazol - 4-yl ] et hoxy} - 2, 3-di hydr o- |

TSI Edgﬁgiea 5??%?&'%% Hemgpﬁ@a%xﬁﬁﬁﬁg )él 2'%%@2%?0 aci d;
2- (5{ ZPQ?wiﬂmeﬁBR?ﬁﬁ@ﬁ-yl }5 met hyl - 1, 3- oxazol - 4-yl ] et hoxy) - 2, 3-di hydro- 1

Hi ndep éﬁ-& £, 8643 l-4~yl)ethoxy} 2, 3—d|h ro-1H-mden- -yi}butanmc acnd _
2{ 5{ 2- 4 dr chl or ophenyl oxazo - -y t hoxy) - 2, 3-di hydro-1
b

H i ndeRd 4-hleraphsy) Wl@i ?@{f%lo-%vﬂ@iqw}ﬂ%dmd pmﬁeﬂ;ﬁb |
, 3- OX aFfdutahoi ki@t hoxy) -2, 3-di hydro-1 H-Inden-I - yl)butanoic acid,
ﬁ ( ﬁggx%%%m S nonRphah s et Bibhont b s I deifeent "ot
2- ( 5{ 2yijbedahdit aed;ophenyl } 5- met hyl - 1, 3- oxazol 4-yl ] et hoxy) - 2, 3-di hydro- 1H i nde

> (51 %Eé%ﬁﬁ%%ﬂa%ﬁ@ﬁwﬂh%mwgwﬂyfr?%vnﬁmwmvfam?g?n:k, 3 di hydr o- 1

I ndegpbutangit ptidit anoi ¢ aci d;

2-
H
2 (51 20 CHA00E MbroBndTih v A a3 3 e Al L 0

I nden- ‘but’ano
yl)butanoic acid;
2-(5-{2-{5-methyl-2-{2-naphthyl}-1,3-oxazol4-yllethoxy}-2,3-dihydro-1 H-inden-1-
yl)butanoic acid;
2-(5-{2-[5-methyl-2-(1-naphthyl}-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-
yl)butanoic acid;
2-(5-{2-[2-(4-fluorophenyl}-5-methyl-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-
yhibutanoic acid;
2-(5-{2{23-chlorophenyl}-5-methyl-1,3-thiazol-4-yilethoxy}-2,3-dihydro-1H-inden-1-
yijbutanoic acid;
2-(5-{2{2-cyclopentyl-5-methyl-1,3-oxazol-4-yllethoxy}-2, 3-dihydro-1H-inden-1-
yhbutanoic acid;
2-{5-{2{2-cyclohexyl-5-methyl-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-yl)butanoic
acid;
2-(5-{2-[2+(3-methoxyphenyl)-5-methyl-1,3-oxazol-4-ylJethoxy}-2,3-dihydro-1H-inden-1-
yl}butanoic acid;
2+{5{2-[2-{4-ethylphenyl}-5-methyl-1,3-oxazol-4-ylJethoxy}-2,3-dihydro-1H-inden-1-
ylibutanoic acid;
2-(5~{2-[24{1-benzothien-2-yl}-5-methyl-1,3-0xazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-
yi}butanoic acid;
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2- (5{2{2-cycl ohexyl - 5-net hyl -1, 3- oxazol - 4-yl ] et hoxy) - 2, 3-di hydro-1

H i nden- 1-yl)butanoic acid; 2{5{2-[2{3-nmethoxyphen

1)-6-net hyl -1, 3- oxazol - 4-yf] et hoxy} 2, 3-di hydro-1Hi nden-1- yl }butanoic acid;
2{5- (2-(2{4- et hyl phenyl } 5-net hyl - 1, 3- oxazol - 4yl ] et hoxy} -2, 3- di hydg g- lsN 2006
Hinden-1- yl}butanoi c add;

2{ 5{ 2{ 2{slo Buizgas hi en- 2-yl } 5- et hyl - 1, 3- oxazo[ - 4-yl ] etpgpgxibr3613- di hydro-1

H i nden-1- yl}butanoic add; ,or ; le 2 7 JAN 2006 WO 03/011842

PCT/ USB
3- oxazol g y! I ?et h-gxiyg émﬁ%frﬁq‘g\reéyliﬁ%%ieﬂni }fy: i)lgyu{?'gng{?c aci d
2{ 5- { 2inden-¢ ﬂﬂli%ﬁfpctﬂ%jyl phenyl }5 met hyl - 1, 3- oxazol - 4-yl ] et hoxy} - 2, 3-di hydro-1

H i ndep4-o- iHenyhod-Sheth 13-oxazol-4- ethoxy}-2,3-dihydro-1H-inden-1-

2-(5- (25(?‘5 Mg 1 uorophenyl } 5- o e e 3~ di hydr o- 1
H i ndeXiuta "QF)aﬁ'Elt anoi ¢ acid;

2- (5- SHEHBBHRRY-SHHEYIL),3-BrazBld s 2R dko-#HHldbRUOXY) - 2, 3- i hydro-
1 Hln%{%&&é{ butaﬁNojl—c acid; 2{ 5- {2 [ 2-

nzodi o¥ 135%)3 t hyl - 1, 3- oxazol - 4-y] | et hoxy) - 2 3 d i hydro-1 Hinden-

1-yl) by Fl@pylphenyl)-&methyl-‘l 3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-

2-{6- [% QJ hen oxazo4- 4yl ) et hoxy] - ! xy}-dl hyd)Fo 1H i nden- 1-yl } but anoi c
aci d: b an ic &

2-{5- (2—(5-&-[(231,@bdhiwmﬂﬁ%whétﬁylﬂwol%ﬂeﬁmﬂmb}ﬂmew) -2,3-di hydro-1
H i ndeQ- - vl )butanoic acid; 2-[5-(2-(5-nmethyl-2-[4{trifl uo

r onet hyl "10' 1, 3-oxazol - 4-yl } et hoxy} 2, 3-di hyd ro-1 H

| nden- 2-{§{Z@yhemdit S-cxaiobld-yl)ethoxy]-2,3-dihydro-1H-inden-1-yl}butanoic acid;
2 (5- (236 500 RV CBRHARKHIB Y o AR -l i A - O Py o- 1

2{ 5- ( 2yipetanoiciagidr o- 3- met hyl phenyi } 5- net hyl - 1, 3- oxazol - 4- yI]et hoxy) - 2, 3-di hyd

| -1

r20{5 ( {%7&& r%‘pﬁm&gﬁ ﬁ“%ﬁd“q" b oo yehony ) a4 1 et hoxy} - 2, 3-di h
ydr o- 1'"!#3"- wihestaneicweilhut anoi ¢ aci d;

2-{ 5- {Z{i{?z %Mykmwhbmﬁyﬁrero%-l-y@etﬁas@]z@h-umy&blmhM% 2, 3-di hydro-1

Hin
yl)butanmc acid;
2+5-{2-[2{4-fluoro-3-methylphenyl}-5-methyl-1,3-oxazol-4-yllethoxy}-2, 3-dihydro-1H-
inden-1-yl}butanoic acid;
2-(54{2-[2(3-fluoro-4-methylphenyl}-5-methyl-1,3-0xazol-4-yijethoxy}-2,3-dihydro-1H-
inden-1-yt)butanoic acid;
2-(5-{2{2-{4-butylphenyi}-5-methyl-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-
yi)butanoic acid;
2-(5-{2-12-(3,4-dimethylphenyl)-5-methyt-1,3-oxazol-4-yljethoxy}-2, 3-dihydro-1H-inden-1-
yi)butanoic acid;
2-(5-{2-[5-methyl-2-(4-chiorophenoxymethyl)}-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-
inden-1-ylJbutanoic acid;
2-{6-chloro-5-[2-{5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-2,3-dihydro-1H-inden-1-
yi}butanoic acid;
2-{5{2-{5-methyl-2-phenyl-1 3-oxazol—4~yl)ethoxy]~6—phenyi -2,3-dihydro-1H-inden-1-
yl}butanoic acid;
2-{6-(4~chlorophenyl}-5-[2-{5-methyi-2-phenyl-1,3-oxazcl-4-yl)ethoxy]-2,3-dihydro-1H-
inden-1-yl}butanoic acid;
2-{6-{4-methoxyphenyl}-5-{2-(5-methyl-2-phenyl-1,3-oxazol-4-yl}ethoxy}-2,3-dihydro-1H-
inden-1-yl}butanoic acid; and
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anoi ¢ aci d;

2-12{3, 4- dlnethylphenyl) 5-net hyl -1, 3- oxazo[ - 4- y1] et hoxy) - 2, 3- di hydr o-
H i nden- 1- yl)butanoi c acid;

{ [5 met hyl - 2- (4- chl or ophenoxynet hyl } 1, 3- oxazol - 4- yl ] et hexy) 22, BiNd0ly dr

0- | ) but anoi c aci d;

2-{6- chI orgﬂg&f% (5- et hyl - 2- phenyl 1, 3- oxazol - 4- yl)gfﬁfgﬁoﬁuﬁl%dl hydr o- 1

H i nde

2-{5{ 2Qz(é‘[zﬁéf‘%%dthé’gg’ﬁfR@Tz"@"aﬁ““o‘&)a%ﬂﬁhﬂ' R prarplskyletexdirdgivde-3_ i hydr o- 1
Hdnden-tH-indehibdibainodic acidi d; 2- (6-

hl or ophenyl ) - 5- [ 245- net hyl - 2- phenyl 1, 3-oxazol - 4-yl ) et hoxy] - 2, 3-di hydr o- 1H
i nden- 1-y] } but anoi ¢ aci d;

2- { 66446.et Trexoppipewyd of claini 25, Whensintthe Cordigyrbtioms bf C-13arabGx2 ate- 4- yI ) et hoxy] - 2, 3-d
Ny 0oty O ghook dRUAREE €196 Rna R8s B i arkfB2308] 4 031011842

2- ( 5421 Dand -2 5% and o1’ 1s HanbGRig Bn- 6- yl ) - 5- met hyl - 1, 3oxazol - 4-yl | et hoxy}- 2,
3-di hydro- 1Hinden-1-yl)butanoic acid. 16. The conpound of claim 15,
wherein the configurations of C1' and C2 are selected fromthe group
consi sftfng Aporapamd pEFgemeladl, C-2 is R C1' is Rand G2 is S; G1' is Sand
C2is S, andC1'isSandC-2i sR 17. conmpound of Forrmula I, CO2R wherein
Ri sHorC, - Ceal kyl ; R is H, COC, Cecoyrdoal kyl, or C, - C6 al kyl, C2-C6
al kenyl, or Cl-C6 al koxy eacRiof - whifh may be unsubstituted or substituted
with fluoro, nethylenedi oxyphe @ phenyl which may be wunsubstituted or
substituted with Re; R2 is Rrgijo,~0r Cl-C6 al kyl which may be
unsubstituted or substituted wtg Cl-C6 al koxy, oxo,fluoro, or R2 is
phenyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imdazolyl,

pyrazol yl, isoxazolyl,

yl ) but
2- (5-
1 n
2 2-

)
(
{5-
1
{

()
wherein
Ris Hor C; - Cg alkyl;
R'is H, COOR, C+-Cs cydloalkyl, or
C, - C; alkyl, C»~-Cs alkenyl, or C;-C; alkoxy each of which may be unsubstituted or
substituted with fluoro, methylenedioxyphenyl, or phenyl which may be
unsubstituted or substituted with R®;
R?is H, halo, or C;-Cs alkyl which may be unsubstituted or substituted with C,-Cg alkoxy,
oxo, fluoro,
or
R?is phenyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyi, isoxazolyl,
isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyt, pyridyl, pyrrolidinyf,
piperidinyt, tetrahydropyranyl, tetrahydrothiopyranyl, piperazinyl, or morpholinyl,
each of which may be unsubstituted or substituted with R®
R¥is H, C4~Cs alkyl, or phenyl which may be unsubstituted or substituted with R%;
R*is C1-Cs alkyl or C3-Cj cycloalkyl, either of which may be unsubstituted or substituted
with fluoro, oxo, or C,-Cs alkoxy which may be unsubstituted or substituted with
C1-Cs alkoxy, or phenyt optionally subsfituted with R®,
or either of which may be substituted with phenyl, naphthyl, furyl, thienyl, pyrrolyl,
tetrahydrofuryl, pyrrolidinyl, pyrrolinyl, tetrahydrothienyl, oxazolyl, thiazolyl,
imidazolyl, pyrazolyi, isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
tetrazolyl, pyridyl, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, pyrimidinyl,
¥ 164 ¥
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I sot hiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyi,
pyrrolidinyl, piperidnyl, tetrahydropyranyl, tetrahydrothiopyranyf,

pi perazinyl, or norpholinyl, each of which nay be unsubstituted ZW.MNZWE
substituted with R6; R3 is H. C -Ce al kyl, or phenyl which may be

unsubst substituted wth R6; R4 is Cl1-C6 al 33 cycl oal kyl,
ei t her olv#djm?g%{ may be unsubstituted or substituted Ii’\};‘m!rt 2 oro 0X0, or

Cl- C6 al kox t Cl - Cs al koxy,
or phenyl optio gﬁ@%ﬁ%ﬁ%ﬁ@gwﬁﬁﬁm%@ﬂﬁt%@?mgﬁn%qrﬂh may be

subst i t ut edbanzethienhelihytiroberspthienyll inddlyirigdolinyl Hndaaglyl, benzoxaablyll |

t et rahydr of ral.l. di oxazol yl,

t hi ezol yl , wﬁ&%‘%’yﬁ%ﬂ%y Eé@%lmgqxg% f’ﬁ%c{ﬂ%% tI F}Eltegizog +Iyl triazol yI

oxadi azol yI quiriohy, a'mqeimlylqunazolmvlr mmmopnxbwwd;obenq@pwenyi Jdi nyI

tetrahydrop d pyrimdinyl, t 4 164 WD 03/ 011842
PCT/ US02/ zsﬁﬁ@w&lﬁ%@%ﬁ&\aﬁnﬁb&&%@%@%}%| perazinyl, norpholinyl, benzofuryl,
di hydr obenzof ur gaeh ofiwdichmayiberwpbybstifitad ar sibetituted Wl’fbﬁy,t i ndol yl, indolinyl,

i ndazol yl, henzoxazolyl, benzothiazolyl, benzim dazolyl, benzi soxazol yl ,

ben2|soth|azolyl benzodloxolyl qU|nonI i soqui nol yl, quinazolinyl,
qui noxaz dFirGelkyl repyraleerbeisubstiiied with S5 Cs celea/ic @b@&mmenw chrmyey, or

1, 4-benzodi %u&m%@sﬁmmh@grgﬁ‘ %aﬂﬁhﬁ&% bstituted with

R6, or CleaIk¥_B substitute oaIkyI or with
phenoxy whi BFoa @rdcmwbmmwmhnﬁdsgwmwwﬁm or with phenyl,

napht hyl, fﬂfaﬂ infnlﬂl |}nr fs@:l:a‘tblyl wh.aﬁwdﬁ&w bkad.ams f,ol i dinyl,
pyrroli nyI gt rq%’kllydrot h| zo| él hi azo , gazol yl, pyrazol yl,
i soxazol yl , hjad B9V, p aEB? oy, 'é?i’ th| ad| azolyl, tetrazol yL

pyridyl, plmamdmwopyﬁaﬁﬂr@hmmwr@pwraﬂwi,,pyﬁﬁzrnmhmﬁé@hhwQﬁmﬁd«uﬁ pyrimdinyl,

IR R O NN 25 R i T Y
i ndazol yl, indoliayMadaoblyl| benbexaxolylhbemzathisolyt, h:enzimfﬂafkﬂ)?lﬂbeﬁlzlsomw soxazol yl ,
benzi <0t 1! SRS llnghSHAR BTN, ) Wahor SRR R PR o ™
1, 4- benzodi diydropenzopyrehyl, sihydioberizotiiopyrpeyl,.on § (senizedioxadylor substituted with
Re, or each of which may be unsubstituted or substituted with R®,
o
R'is phenyl, naphthyl, furyi, thienyl, pyrrolyt, tetrahydrofuryl, pyrrolidinyl, pyrrolinyl,

{etrahydrothienyl, oxazolyl, thiazolyl, imidazolyt, pyrazolyl, isoxazolyl, isothiazolyl,

triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridy!, piperidinyl, tetrahydropyranyt,

tetrahydrothiopyranyl, pyrimidinyt, pyrazinyl, pyridazinyl, piperazinyl, morpholinyl,

benzofuryl, dihydrobenzofuryl, benzothienyl, dihydrobenzothienyl, indoiyl,

indolinyl, indazolyl, benzoxazolyl, benxothiazolyl, benzimidazolyl, benzisoxazolyl,

benzisothiazolyl, benzodioxolyl, quinolyl, isoquinolyl, quinazolinyl, quinoxazolinyl,
dihydrobenzopyranyl, dihydrobenzothiopyranyl, or 1,4-benzodioxanyt,
each of which may be unsubstituted or substituted with R, or with phenyl,
furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazalyl, isoxazolyl,
isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazoly, pyridyl,
pyrrolidinyt, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyt,
piperazinyl, morpholinyt, benzodioxolyl, dihydrobenzofuranyl, indolyl,
pyrimidinyl or phenoxy,
each of which may be unsubstituted or substituted with R%
R? is halo or C;-Cg alkyl optionally substituted with oxo;
R® is halo, CF;, C1-Cs alky! optionally substituted with oxo or hydroxy, or
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R4 is phenyl, naphthy[, furyl, thienyl, pyrrolyl, tetr-ahydrofuryl,
pyrrolidinyl, pyrrolinyl, tetrahydrothienyl, oxazolyl, thiazolyl,

i m dazol yl , pyrazol yl, i soxazol yl, isothiazolyl, triazolyl, oxadi hasN Wﬁ
t hi adi azol yI tel razol yl, pyridyt, piperdnyl, tetrahydropyr anyl

tetrahy ranyl pyri m di nyl, pyrazinyl, pyrid per azi nyl ,
nor phol i 'f l?’Eenzof uryI di hydr obenzof uryI benzot h?élﬁ ?ﬁmuﬂ"

dihydrobenz doi IndazonL benzoxazolyl

benxot hi azo y& (?'ﬁ%m‘?t éﬁnwedn‘ﬂ&ﬂf I>éoxazol yl, ~benzi sot hi azol yl ,
benzodRbisd, Yi-Cs aflayl Dptloylblly susﬂﬂmmtryﬁhenﬂm 0@z 0]- cmimkqulyn, noxazol i nyl ,

di hydr oben %ﬁék@ %I gg %)gﬁ%benzot hi opyr anyl , 1, 4- benzodi oxanyl, each of
whi ch may b % SPP rsubsti t ut ed vvlth Re or with phenyl, furyl,

thienyl, pyrrol g, oxazolyl, thiazolyl, imdazolyl, pyrazolyl, i soxazol yl,
i sot hi azol yl, X&i azol yl, oxadi azol yl, t hi adi azol yl, teirazolyl, pyridyl, pyr
ol i di nyf, phpQr i |, tet rahydropyranyl t et rahydr ot hi opyr anyl ,

pi perazi nyt, nbr hol j nyt benzodi oxol yl, di hydrobenzof uranyt, indolyl,

pyri m di nyl or phenoxy, each of which may be unsubstituted or substituted
with Rs; R5 is halo or CG-Ce alkyl optionally substituted with oxo; Wis
hal o, EKi8Q oC8;: C6 al kyl optionally substituted with oxo or hydroxy, or 165
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opt i on&BI%lt%ithQ@ﬁtut ed with phenyl or oxo, &-G trialkylsilyl,

arylal kylsilyl, COR8, COOR8, or R3 IX-/\ R'"'N"'" . Xis 0 or S; R8 is Cl-C6
al kyl, or phenyl optionally substituted with CL-C6 al kyl, halo, or nitro;
and the salts thereof. 18. A conpound of Forrmula I1Il, (II1)

18. A compound of Formula I,

1
CO.R
RA

R'O
RE
)
wherein
Ris H or Cy - Cg alkyl;
R'is H, COOR, C3-C; cycloalkyl, or
C; - Cg alkyl, C»-Cg alkenyl, or C4-C; alkoxy each of which may be unsubstituted or
substituted with fluoro, methylenedioxyphenyl, or phenyl which may be |
unsubstituted or substituted with R;
R?is H, halo, or C;-Cq alkyl which may be unsubstituted or substituted with C+Cs alkoxy,
oxo, fiuoro,
or
R? is phenyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, triazolyl, oxadiazolyi, thiadiazolyl, tetrazolyl, pyridyl, pyrrolidiny,
piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperazinyl, or morpholinyl,
each of which may be unsubstituted or substituted with R®;
’f’ 166
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CO2R wherein Ris Hor C1 - C8 alkyl; R is H COOR CC- cycloal kyl, or C
- CO al kyl, Cz-~al kenyl, or Cl-C8 al koxy each of which may be unsubstituted
or substituted with fluoro, nethyl enedi oxyphenyl, or phenyl which nay be
unsubstituted or substituted with R R2 is H halo, or Cl-C6 al kyl7 wN 286 may
be unsubstituted or substituted with C -C8 al koxy, oxo, fluoro, or RZis

phenyl , whWsilisst hi enyl, pyrrolyl, oxazolyl, thiazolyperidhaase! v,
pyrazol yl', 'Isoxazol yl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,

B R e

tetrahy peraziny nor p ch of which may be
unsubsitiis bale or 6+-Cealkys optionally dubstitubedRéth 0x66 t  u~I s~"~ rsrilr~r 2 7 JAN 2006 WO

03101 2 Za?ng,]. . - henyl which may be

unsubﬁ%ﬂgﬁﬁﬁkﬁbs |%@a§b§#ﬁm%ﬁﬁlsgé F'}sﬂsﬁﬁ%c’gr Cl-C6 al kyl optionally

subst i t ut e®Cristafkomxeptionrdly substituted witltRaero,C1- C6 al kyl optional |y substituted

W th r oh . : . | I . ituted with fluoro; Rr

is H, 0@1}? 81' d:{l%%qtﬁogﬂlgls%tﬁg@lﬁbﬁ%{%&tﬁx? 'rrl@T) ehr@ or’ oxo, Cl1-C6

trial kyl si apfatkylsilylyor QORI 600RY:, or CORE, COORS; R$ I's Cl-C6al kyl, or phenyl
ti ' " i i d th | t

opt i ongd ?zﬁgék'%ﬁ%'r&é g&g@ qﬁgsr,ﬁagﬁuﬂéﬁaieﬁm cb-@sa}mmald?b.t i, aRd! e salts

thereof. 1 preparation of” a corrpouna of Formula V CO2H
conpr i 8¢ paftsithpsedfs ep of a stereospeci fic hydrogenation of a conpound of
Formula 1V RO 02H in the presence of hydrogen source and a catal yst,

wher ei fy, R\ drSceSBfoP S Yorepatatis ot lal compbiaRitar Fenfih Py f1 uor o,

9
R\—coH

comprising the step of a stereospecific hydrogenation of a compound of Formula IV

RS OH

R10
R0 Os
(IV)

in the presence of hydrogen source and a catalyst,

wherein

R? is methoxy optionally substituted by fluoro,
C-Cs alkoxy, C+-Cg alkyl, or C4~C; cycloalkyl each optionally substituted by fiuoro,
methylenedioxyphenyl or phenyl optionally substituted with R";

R™ is hydrogen, fluoro, methyl optionally substituted with fiuoro, oxo, or
Co-Cg alkyl which may be unsubstituted or substituted with C,-Cg alkoxy, oxo,
fluoro, or with phenyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyi,
pyrazolyl, isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl,
pyridyt, pyrrolidinyl, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyi,
piperazinyl, or morpholinyl,
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CrC6 al koxy, Cl1-C6 al kyl, or C4-C6 cycl oal kyl each optionally substituted by
fluoro, nethyl enedi oxyphenyl or phenyl optionally substituted with R13; R10
i s hydrogen, fluoro, methyl optionally substituted with fluoro, oxo, or CrC5
al kyl which may be unsubstituted or substituted with Cl-C6 al koxyZ 7N 2006

fluoro, ' phenyl, furyl, thienyl, pyrrolyl, ox hi azol yl ,
I m dazol'y ?3)“5{8% azoly, isoxazolyl, isothiazolyl, tri 9?'8@%42{23&01?@& azol yl ,

t hi adi azoyl, tetrazaql yl ridyl, pyrrolidinyl, piperidinyl,

t et r ahydr opyr anyf® @ﬁPﬁﬁ?ﬁ@ﬁ&#@ﬁ?}%ﬂ% ?”bsbgtl?@[r"ﬂtﬁi'ﬁyl . or norpholinyl, 167
2 7 JAN 2606 WO 031011842 PCT/t1S02123614 each of which may be unsubstituted
oxazol i % DR ety aireons JBeoBf hicesoll Plesaph ey o0l 01

tri azpljyl : limtﬁaﬁoa(kcrt]ria)zblyl. bxdd%nd?lazﬂ:hyihzohlw,eémalyl Wﬁﬂylpw¢yl. pyrrol : di nyl,

pi peridinyl, tetr r ran etr r ot hi opyr a er.azi nyl, or

nor phol i nqu'pe@g@ﬂe%%ygﬁg%"ﬂ’at?ﬁ%@rﬂ 'gé’g@p}ii’?’ {ﬁeg :ng(,] er'?]%rgb&'f’ﬂ't ed wwth R13; R
i s hal o or Cl- Ceachl dfwhich pidybeainsupstitutbd bi substisdeduvithRExo0; R12 is hydrogen,

met hyl &Rt i onal ks " ro or oxo, C2-C6 alkyl optionally
substi Fuﬁéei(']a%vm&t%)eﬁ%‘e’(ﬁl}sﬂtp,h&ﬁ"g%'r'b\g!&%?juodig’fo’ Cl-C6 trial kylsilyl,

ary| al Riflishydiogen, GeRtvoptivoaliRsabstibtedrith fluo®roxd, R13 is fluoro, CF3, Cl-Ce

al kyl opti I ' | r , or Cl-C6 al koxy

optional | y%wﬁflmﬁwmwﬁﬁ%g&&gﬁ al kyl, or phenyl optionally
subst i t ut ecCikstiialesivtardalkysiyioEORPUGPOR™, ®15 i s hydrogen, Cl-Ce al kyl or
phenyl substituted wgish R13; R18 is nethyl optionally substituted with
fluoro, oxo or wthk_phenyl, naphthyl, furyl, thienyl, pyrrolyl,
tetrahydrofuryl, . pyroolidinyl, pyrrolinyl, tetrahydrothienyl, oxazolyl,
thiazolyl, im dgzcﬂx%qr, pyrazolyl, isoxazolyl, isothiazolyl, triazolyl,

oxadi a gl%i , thi adi_azol yl, tetrazolyl. pyridyl, pi peri (_:Ii nyl , .
t et rahé rOWPFan G C1-Ce alkyl oRtiTRdY :ﬂ{bgt@?dawﬁ{hydwyp % ﬂrﬁtcﬁp"j‘f’é&l nyl,
pyri dazi nyloptigtiapesubgiitiigd withidgsiol i nyl |
R" is C,-Cq alkyl, or phenyl optionally substituted with C4-Cs alkyl or fluoro;
R" is hydrogen, C-Cs alkyl or phenyl substituted with R™;
R is methyl optionally substituted with fluoro, oxo or
with phenyl, naphthyl, furyl, thienyl, pyrrolyl, tetrahydrofuryl, pyrrolidinyl, pyrrolinyl,
tetrahydrothienyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyi, isoxazolyl, isothiazolyl,
triazolyl, oxadiazalyl, thiadiazolyl, tetrazolyl, pyridyl, piperidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, pyrimidinyl, pyrazinyl, pyridazinyl, piperazinyl, morpholinyl,
benzofuryl, dihydrobenzofuryl, benzothienyl, dihydrobenzothienyl, indolyi,
indolinyl, indazolyl, benzoxazolyl, benxothiazolyl, benzimidazolyl, benzisoxazolyl,

benzisothiazolyl, benzodioxolyl, quinolyl, isoquinolyl, quinazolinyl, quinoxazolinyl,
dihydrobenzopyranyl, dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,
each of which may be unsubstituied or substituted with R, or

C+-Cq cycloalkyl or C-Cg alkyl, either of which may be unsubstituted or substituted
with fluoro, methoxy, C-Cg alkoxy optionally substituted with phenyl or
C+-Cs alkoxy, oxo or with, phenyl, naphthyl, furyl, thienyl, pyrroiyl, tetrahydrofuryl,
pyrrolidinyl, pyrrolinyl, tetrahydrothienyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl,
isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl,
piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, pyrimidinyl, pyraziny,
pyridazinyl, piperazinyl, morpholinyl, benzofuryl, dihydrobenzofuryl, benzothienyl,
dihydrobenzothienyl, indolyl, indolinyl, indazolyl, benzoxazolyl, benxothiazolyl,
benzimidazolyl, benzisoxazolyl, benzisothiazolyl, benzodioxolyl, quinolyi,
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benzofuryl, di hydrobenzofuryl, benzothienyt, dihydrobenzothienyl, indolyl,

I ndol i nyl, indazolyl, benzoxazoly], benxothiazolyl, benzim dazolyl,

benzi soxazol yl, benzisothiazolyl, benzodi oxolyl, quinolyl, isoquinolyl,

qui nazol i nyl, qui noxazolinyl, dihydrobenzopyranyl, dlhydrobenzot@quuqmgyl
or 1, 4-benzodi oxanyl, each of whi ch may be unsubstituted or substituted with
R13, orwobs@aseycl oal kyl or Cz-C al kyl, either of whpchusmgsde unsubstituted
or substituted wth fluoro, nethoxy, C2- 06 al koxy optionally substituted

with lohlenyl|saqmnﬂgzl-@mmbllﬁ9l¥§{uimmhlﬁyl, mwdrnbemwll\yl n?pht hyl , hf gr y], ¥ t hi Ienyl
rro , t tra Mo rrolin tet ahydrothienyl,

giazol §I , §¥ ’°P¥F¥Wz!tz°5 i 5‘#1%?%‘flyl >y | soxa>z/ol yl, i so%/hl azol yl, Y

triazolyl, oxadeﬂndfwhich tnhybeluamm‘amted ombamwm I@?rdrdyl pi per| di nyI :

tetrahydi L et rah rh di nyl

D e i i

enzot hi enyhay (4 e y

benzoxazol azol yl,

benzi sot hi éf‘zg?'?w é@’é’ﬁ%@&%ﬂ“ﬂ%%ﬂ%’%@m%ﬂgﬁﬁﬁr 2008 VIO 03/ 011542

PCTI US02123kiazb smqano pyriazolylUsmazalyl, iazotyl) iriacoiyplz iagdlyl,

di hydr obenzppyr A mf‘%bﬁgﬂé t?J SWIM \E"?a," 1, 4- %enzodl oxanyl, each of

whi ch may Bgtta%@ée{[ lth mf@?f% t ?ﬁf@}‘l ygls or Czdﬁdal kyl whi ch may

al so be su apyxRnyh pmidiBYlcyyrazin, ik auny.vnlnemaqmbnmgh y.ch may be

unsubsti t utg ﬂzdﬁf ﬁ%ﬁ% tﬁ@nﬁrdl rig,ge Qt‘ﬁlé)ﬂ/’lﬁlﬁﬁht hyI fury?/

t hi enyl rro ’% tetra of ury pyr J&nyt pyr olin

t et r ahydr ot“PﬂOMIn a@h&i’@ﬂgqxazohﬂ theaxahigaolyl, benziraideroly, be ZJWI | soxazol yl ,

i sot hi azol szé&ﬂﬂ@@fyh{benz@&@ﬁlﬁﬂﬁhﬁélyl :so&d?hdﬂﬂ“qﬁ%ﬁidrhyl cfﬁ{o&% , pyridyl,

pi peridinyl  tetrahydropyrany t ef r ahydr ot hi opyr any pyrim d| nyl ,
pyrazi nyl , W"OB%{E‘PW“ 'PWPW?HJPPWF BhdM nyl,  benzofuryl,
di hydrobenzof ur penzodi@@a@l hi enyl, di hydrobenzot hi enyI i ndolyl, indolinyl,

benst S0t hi azol y1 - bR A DegHAfes & SURUERE M KUt nazol 1 nyt, "
qui noxazet i nyl , dlhydrobenzopyranyl di hydr obenzot hi opyranyl, or 1,4
benzodh@i(SaMm napﬁtﬁﬁ 2 mn(ﬁlt]pmyl t?&raHderoL}‘bry b;[frpo ﬁlgylor SFnyFt ituted with R13,
tetrahydrothienyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, Isoxazolyl, isothiazolyl,
triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl, piperidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, pyrimidiny!, pyrazinyl, pyridazinyl, piperazinyl, morpholinyl,
benzofuryl, dihydrobenzofuryl, benzothienyi, dihydrobenzothienyl, indolyl,
indolinyt, indazolyl, benzoxazolyl, benxothiazolyl, benzimidazolyl, benzisoxazolyl,
benzisothiazolyl, benzodioxolyl, quinolyl, isoquinolyl, quinazolinyl, quinoxazolinyl,
dihydrobenzopyranyl, dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,
each of which may be unsubstituted or substituted with R'3, or with
phenyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl,
isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl,
pyridyl, pymolidinyl, piperidinyl, tetrahydropyranyt, tetrahydrothiopyranyl,
piperazinyl, morpholinyt, pyrimidinyt, indolyl, or phenoxy
each of which may be unsubstituted or substituted with R™®, and
XisOQorS.

20. The process of claim 19, wherein hydrogenation is performed in the presence of a
base.

21, The process of claim 19, wherein said compound of Formula V is in the syn form.
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R16 |s phenyl, naphthyl, furyl, thienyl, pyrrolyl, tetrahydrofuryl,
pyrrolidinyl, pyrrolinyl, tetrahydrothienyl, oxazolyl, thiazolyl,

i m dazol yi, pyrazolyl, |soxazolyl, isothiazotyl, tdazonI oxadlazolyl

t hi adi azolyl, tetrazolyl, pyridyl, piperidinyl, tetrahydropyranylZ?JAN2%6
tetrahy@&pénﬁﬁﬂyranyl pyrimdinyl, pyrazinyl, pyridggi¥hn;8iprerazinyl,

nmor phol i ny benzofuryl, dl hydrobenzofuryl, benzothlen

di hydr obenzot hi enyl , |ndonI, i ndol i nyl, indazolyl, benzoxazotyl

benxot hi azol yl , benzinidazolyl, benzi soxazol yl , benzisothiazolyl,

benz od22x dlhglprocgss of alainh 19, iwdhemin sail opimponal of Ezmiilanlis a caebmimxazol i nyl ,
dlhydrobeq@aﬂ ranyl, di hydrobenzot hi opyranyl, or 1, 4-benzodi oxanyl, each of
whi ch nay be Ghsubstituted or substituted with R 13, or with phenyl, furyl,
t hi enyl pyrronI oxazolyl, thiazolyl, imdazolyi, pyrazotyl, isoxazolyt,

i sot hi ggoly, I [ 4 pyridyl,
pyrrol ?%l nyt pr&ﬁ%%%ﬁ l ?’W?n‘eﬁ%hﬂg 8%‘%@5?‘%3\/{‘4 %@hﬁ%ﬁ%‘l%’!yyranyl ,

pi per azi nynfichedr phol i nyI pyrim d| nyl, indolyl, or phenoxy each of which may
be unsubstituted or substitut ed with R13 and Xis Oor S. 20. The process
of claim 19, wherein hydrogenation is perfornmed in the presence of a base.
21. Thé4 prT@e@Wof@Iamaa ereiprsaideiompeiidpt EompiauYiis ableast@bantl a V is in the
syn form 4489%e 1 t 27 JAN2006 WO 031011942 PCTI US02123614 22. The process
of daim 19, erein said conpound of Fornmula IV is a racemc mxture. 23.
The process of claim19, wherein said conpound of Formula IV is

enanti ?Smmhﬁgl'o\éessed?b!aﬁh@wh&%m sIh%aﬁiﬁﬂQﬁﬁns@fon%e?dl Bagdd. Wherein said
conmpound ormul a is at | east about 40% de. 25. The process of claim
19, wherei que talysfst |s transition netal based honmpgenous catal yst.
26. The process of claim 19, wherein said catal yst IS sel ect ed fromthe

0" OUP. GONYhrdbdss oF clym 19, whirain e catsyetis sledi! fomt Brolgroub boreisting
CIRh[P(Ph)s]s (Wilkinson’s catalyst), (1,5
cyclooctadiene)tricyclohexylphosphinepyridinoiridium(l} hexafluorophosphate, (1,5-
cyclooctadienebis(methyldiphenylphosphine)iridium(l) hexafluorophosphate,
(Crabfree’s catalysts).

27. The process of claim 20, wherein said base is selected from the group consisting of
mono{C,-Cy alkyl}amines, di{C4-Cg alkyl)amines, tri{Cq-Cs alkyl)amines, tertiary
amines, inorganic bases, and optically active bases.

28. The process of claim 19, wherein said hydrogen source is hydrogen gas.

29. The process of claim 28, wherein said hydrogenation is performed under a
hydrogen pressure from about atmospheric pressure to about 1,000 psi.

30. The process of ciaim 28, wherein said hydrogenation is performed under a
hydrogen pressure from about 20 psi fo about 100 psi.

31. A process for the preparation of a compound of Formula V, comprising the steps of:
forming diastereomeric salts of a compound of Formula IV by treatment with

a resolving agent,
separating said diastereomeric salts by crystallization with a crystallization
solvent; and
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cydooct adi ene) t ri cydohexyl phosphi nepyri di noi ri di um'1) hexafl uor ophosphat e,
(1,5- cycl ooct adi ene) bi s(net hyl di phenyl phosphi ne)iridiun(l)

hexaf | uor ophosphate, (Crabtree's catalysts). 27. The process of claim 20

wherein said base i s selected fromthe group consisting of mono(C2-7(JAH 2006

al kyl) amg ] (C1-CB al kyl)ami nes, tri(G-C6 alkyl) pertiary

am nes, %cﬂ'@%‘% c bases, and optically acti ve bases gghﬁ%%gﬁ process of
claim19, rel said h en sourg as 29. The process of

cl ai m 28, \Aﬁg %E?Pa'ﬁ%ﬂ‘{’ ﬁOJ?Q"Bﬁa%§V§'@$ DRRIeSENCRyy dr ogen pressur e
from about at rmsapdmﬂalysd;apdesduam to about 1, 000 p5|. 30 The process of claim
29, wh re| sai d hydrogenation is perforrred under a hydrogen pressure from
about % to about 100 psi. 31. A process for the preparation of a
corrpoumémfnp&mdm Foryla doanpificsnulg M dre defineg as of claimf8r m ng di ast ereoneri c
salts of a conpound of Fornmula IV by treatment with a resol ving agent;

separating said diastereoneric salts by crystallization with a
cryst aBRi ZEeipmvessaficlaiong1, further dontprising BidStep:ofr W03/ 011842 PCT/ US02123614

reduci ng t ﬁ'&g ﬁﬁ%ﬁ i Egﬁ“ n in the presence
of cat al ys?| %’%@@gé en%, @?%A#%@Q%%%B@érﬁ%%’aﬂéﬁ 9 or rrurﬁa V and Formul a
War e def i newthen dgneatisaningral®cid32. The process of claim 31, further conprising

the step of; liberating the anti podes fromthe separated diastereoneric
salts by treatnment wth an aqueous mineral acid. 33. The process of claim
31, \/\hégel'ﬁ'e@m@&@mﬁu3bmh§wrﬁaid§e@$@ﬁ¢'b$tmt§mﬁommtb?esence of a base. 34.
The procesge@heddraigiel or 32, wherein said resolving agent is an optically
active base selected from the group consi sting of quinine, cinchonine,
(+) - al pha- net hyl benzyl am ne, and (-)-al pha-net hyl benzyl am ne. 35. The

pr OCGS&OfTﬁ'p&joaés:’b?cﬂfm%mm%ﬁblﬂsﬁﬂl‘e@oﬁfnﬁ%béﬂthd&%ﬂh%ﬂg%@vﬁ’ent i s selected

from the 0 si sting of ac tonitrile, aceton ut anot, 2-propanol,
et hanol , t%é? %J}’%é} 'E‘Eh [Ayigine, cinc honine, ﬁ-’)—ap ha-
methylbenzylamine, and (-)-alpha-meﬂlylbenzylamme.

35. The process of claim 31 or 32, wherein said crystallization solvent is selected from
the group consisting of acetonitrile, acetone, f-butanol, 2-propanol, ethanol,
methano!, and mixdures thereof.

36. A procass for the preparation of a compound of Formuila V, comprising the steps of
reducing a compound of Formula IV to a compound of Formula V
by hydrogenation in the presence of a hydrogenation catalyst and
a solvent;
forming diastereomeric salis of the compound of Formula V by treatment with

a reéolving agent;
separating the diastereomeric salts by crystalfization in a crystallization
solvent; and

liberating the individual antipodes from the separated salts by treatment with
aqueous mineral acid,

wherein

the compounds of Formula V and Formula IV are defined as in claim 19.

37. The process of claim 36, wherein said reduction step is performed in the
presence of a base.
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36. A process for the preparation of a conpound of Fornula V, conprising the
steps of: reducing a conpound of Formula IV to a conpound of Fornula V by
hydrogenati on in the presence of a hydrogenation catal yst and a sol vent:
form ng diastereoneric salts of the conmpound of Formula V by t reak rdAN 2008 ¢ h
a resol “H}g t separating the diastereoneric salt;8 éaalllzatlon I n
a crystalliza solvent; and |iberating the indivi I'podes fromthe

separ d alts b a m ner Ci rein the
compoutits 156 PREPSRA 4 LG e AP Ba0S st 10 S0 e
process oﬂ?mgmmpmoﬂﬁsﬂfgdmécmhtP?(Bbk]ﬂl%lgdwfs@tal;&t)emoﬁiésv\%e(r)f O{)ﬁd4i2n t he
resence q se, .

IIgCTI CS0212% %Paggpe)iir}% %%@é&o r@?evalgnoﬂﬁdw\}@y {’# ﬁ‘% & &g hydr ogenat i on
cat al yst |(!;.S-w:tlmtaééné)bB@neﬂiylthprgnmmsmnﬁm&umﬂmaxﬁﬂtﬁrdﬁh{)%ﬂe) 3] 3(Wl kinson's

cat al yst) oct adi ene) tri cycl ohexyi phosphi nepyri di noiridiun(l)
hexaf | uorcS '% tré%a@,aqﬁg

(1, 5-cycl ooct adl ene) bi s( et hyi di phenyl phosphi ne)iridi un( 1)

hexaf léﬁ)rc‘]ﬂggﬁﬂ%ﬂo‘?clal %@&%‘?% |8§§|@ e@b%&eﬁn |ss|3 Slﬁ of claim36 or

37, wherein reso age 'S se rom group consi sting of
qui ni ne, @rowpiconsisting of(qu}mrasl. ghﬁi\onne.ﬁy}almmmbameylaramd gnd)(~}-

al pha- net i ﬁ{&%’l H0. The process of claim36 or 37, wherein said
crystalli zﬁ'l on b?n‘Egiéfi-a I's selected from the group consisting of

acetonitrile, acetone, t-butanol, 2-propanol, ethanol, nethanol, and

m Xt urgse Er'ﬂg Sﬁ&ﬁeo?élgnﬁddl‘igtsh%&ém hﬂ@&&éﬁlﬂiaﬁ& W&Hﬂ@%a&éﬁ&ﬂ' for the

treatnment o bet es- relatéd di sorders, obesity, and
at her oscl &igPep @P@ﬁﬁ*ﬁé’f%‘@ﬁﬁﬂftmg-l%mﬂ%é'b@ﬁ% ?oﬁmp‘%!'@l ethangli ng the insulin
sensi ti zi pestimbl ¥id dixiQfesHRrébr.conpound. 42. The net hod of claim 41 further
conprising the steps of: growing cells to 2-4 days post-confl uency;
41. A method of idenﬁfying compounds useful for the treatment of diabetes, diabetes-
related disorders, obesity, and atherosclerotic disease comprising the step of

determining the insulin sensitizing activity of said compound.

42.  The method of claim 41 further comprising the steps of:
growing cells to 2-4 days post-confluency;
treating cells with differentiation media; and
assaying for insulin receptor binding activity.

43.  The method of claim 42, wherein said differentiation media comprises Insulindike
Growth Factor (IGF-1) and test compounds.

44. The method of claim 43, wherein said Insulin-like Growth Factor is present in an
amount from about 0.1 uM to about 1 pM.

45, The method of claim 42, wherein said cells are 3T3-L1 cells.

46. A phamaceutical composition comprising an effective amount of a compound of
claim 1, or a pharmaceutically acceptable salt or ester thereof, in combination with
a phamaceutically acceptable carrier.

47. A pharmaceutical composition comprising an effective amount of a compound of
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treating cells with differentiation nedia; and assaying for insulin
receptor binding activity. 43. The nethod of claim42, wherein said
differentiation nmedia conprises Insulin-like Gowth Factor (I G:-ngﬂﬁmst
conpounds. 44. The nethod of claim43, wherein said Insulin-like Gowm

Factor i At in an anount fromabout 0.1 pMto M 45. The
met hod of ¢ a?ﬁ 42, wherein said cells are 3T3-L1 celplégﬁjééféﬁ

phar maceut i | L Y t unt . 0f..a conmpound of
o1 ol m 1. or A SOt BE O drePecP Rl Bl s or 85l e BB Ohm By~

conbi nat i orwithia pharmaqeitivaiteaweptaliabayeraccept abl e carrier. 47. A

phar maceuti cal conposition conprising an effective anount of a conpound of
172 2 7 JO WO 03/011842 PCT/UB02123614 claim7 or 8, or a pharmaceutically
accept 4bl e Aphameaeeutical eomposiereesmprising o efieative aroeunt ofiat dompopritkefnaceut i cal | y

acceptabl e Gahiy 6 e prinacdully SRGAMIS CAH or GHEPASIEH, Ao OBIchSUHY, an f fect i ve

anount of a conpoun , pharmaceutr c y acceptable salt or
est er t her ebpharmacegtically acseplalie vanier. a pharnaceutical |y acceptable carrier.
49. A pharnaceutical conposition conprising an effective anmount of a
conpound of claim 10, or a pharnmaceutically accegt able salt or ester

t her eofd. i nA ehampaeRsticad PomaRsition comprisingran efiRativesmeunteieegomapins dfarer . 50. A

phant aceut i Gah 1005 PhathaRButicRTRicksptdbie &t of b&BhenS, iﬁ'&PrHBFnatﬁﬁ a conpound of
claim11, or_a pharmaceutically acceptable salt or ester thereof, in

conbi nat i oritha Rharpacsyticalrceeptatlafaieraccept abl e carrier. 51. A
phar maceuti cal conposition conprising an effective anount of a conpound of

claim 12, or a phar eutically acceptable salt or ester thereof, in

conbi ndl orf PanTRCEYIs) SamRosion SamATEipS 3 estive BBk e A omPow! of A

phar maceut i ddvh 1¢ osFa@haimaeeuticalyRicteptdbie St opbétacthérydf, inommblkatioh a conpound of
claim 13, or.,a phar naceuh';cal lt%’ acceptable salt or ester thereof, in

conbi nationw'“\ﬂ%"ﬁaoﬁw ACERRTRe raccept able carrier. 53. A
pharmaceutical conposition conprising an effective anmount of a conpound of

cl ai m 4t Of yrREGLHES SifidoSbd onHGRPLA BhebsPlrhol oS ¥bfiboldigreo” - 11
claim 12, or a pharmaceutically acceptable salt or ester thereof, in combination

with a pharmaceutically acceptable carrier.

52. A pharmaceuticat composition comprising an effective amount of a compound of
claim 13, or a phanmaceutically acceptable salt or ester thereof, in combination
with a pharmaceutically acceptable carrier.

53. A phamaceutical composition comprising an effectivea amount of a compound of
claim 14, or a pharmaceutically acceptable salt or ester thereof, in combination
with a pharmacauticaily acceptable carrier.

54, A pharmaceutical composition comprising an effective amount of a compound of
claim 15, or a pharmaceutically acceptable salt or ester thereof, in combination
with a pharmaceutically acceptable carrier.

55. A pharmaceutical composition comprising an effective amount of a compound of
claim 16, or a pharmaceutically acceptable salt or ester thereof, in combination
with a pharmaceutically acceptable carier.

56. A phammaceutical composition comprising an effective amount of a compound of
claim 1, or a pharmaceutically acceptable salt or ester thereof, in combination with
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wi th a pharmaceutically acceptable carrier. 54. A pharmaceutical conposition
conprising an effective anmount of a conpound of claim15, or a
pharmaceutical |y acceptable salt or ester thereof, in conbination 2/| hn 2@6
pharmaceutically acceptable carrier. 55. A pharmaceutical conposi tz n’

conpri sigigasisss f ective anount of a conpound of  cl appRyan9eis

phar maceut | ca]I 'y acceptable salt or ester thereof, in conbination wth a

ohar UL ) A er s N BRSBTS

pharmaceutically acceptable salt or ester thereof, in conbination with It |

- : : . . i cal |
acoopt Shi o e pAvTEEats clrodkhib bfedibte el Sad fyfboRpatieBgsiy 071 Y
phar maceut iseetted fropdhs groumconsistingaf insdie, biguasidines, sulfiordluregpdoguliceni ¢ agent is

selected f rsggb{agg%&g,wy&gﬂ%ami%gg;nd ﬁ}%ﬁn@mc@ﬂ:t@{%h%‘b”es’ sul f onyi ur eas,

i nsulin secret gues’  a-glycos e 1nhibrtors, r'adr enor ecept or
agoni sts. 58. A pharmaceutical conposition conprising an effective anmount of

a co nd i | ; & or ester
t her gg%! [ rﬁhgrn‘rﬁ%g{tmiﬁ g%on\jmﬂio? '%*@8@5%@%%”%“@@%@%@%@ ot{:ar ri e? and one

or nore hy AN Pcw @ phameasavtisallysmcepianle sl o auerdberpefan cesbipdisnwithn of cl ai m 58,
wher ei n - saifLaRRBINER Acbertifid bartict and® BhLS niele hfRElEdMRc BadPp consi sting of

i nsulin, biguanidines,” sulfonylureas, insulin seCretagogues, a-glycosidase
I nhibitors, and (33-adrenoreceptor agonists. 60. A pharnaceuti cal

COWDOSSQJOrThﬁ‘éﬁirhiaaédﬁﬁal%Bmﬁisftﬁﬁbfd@mmelﬁfsaiahmﬂﬂdﬁ%b‘ntisC|ai m1l, or a
pharmaceutical |y, acgeptable salt or ester thereo in conbipation with a
bhar maceut {6 APPY b erarash eenaising oL sulfcPiayrBdBES, Aoy lime Py liani ¢ agents. 61
The phar nacetittagedues aRglipdkitdasaintiitos| adg.Grenvkeesttoragdaistd. hypogl ycem ¢ agent
Is selected fromthe group consisting of insulin, biguanidines,

sul fonylureas, insulin secretagogues, a-glycosidase inhibitors, and
$3- adr éhor dcghatreacagiinal aimposifich comppsiag areeffectivecatouoiofpasinpewod of onpri si ng an

effective ' ically
accept abl e%%Eﬂ’l?%'5’?];@@?@%%%gg?%p?aﬁie%g%f%ﬁr%eﬁ&f'\%ﬁ]ﬂq@%gﬁgar maceutical |y
accept abl e witharphemasewticallyacezptabisr carriey pashdnecs more higealyeemic agents.

61.  The pharmaceutical composition of claim 60, wherein said hypoglycemic agent is
selected from the group consisting of insulin, biguanidines, sulfonylureas, insulin
secretagogues, g-glycosidase inhibitors, and Bs-adrenoreceptor agonists.

62. A phamaceutical composition comprising an effective amount of a compound of
claim 13, or a pharmaceutically acceptable salt or ester thereof, in combination
with a pharmaceutically acceptable carrier and one or more hypoglycemic agents.

63.  The pharmaceutical composition of claim 62, wherein said hypoglycemic agent is
selected from the group consisting of insulin, biguanidines, sulfonylureas, insulin
sacretagogues, a-glycosidase inhibitors, and Bs-adrenoreceptor agonists.

64. A pharmaceutical composition comprising an effective amount of a compound of
claim 15, or a pharmaceutically acceptabie salt or ester thereof, in combination
with a pharmaceutically acceptable carrier and one or more hypoglycemic agents.

65. The pharmaceutical composition of claim 64, wherein said hypoglycemic agent is
selected from the group consisting of insulin, biguanidines, sulfonylureas, insulin
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63. The pharmaceutical conposition of claim62, wherein said hypoglycemc
agent is selected fromthe group consisting of insulin, biguanidines,

sul fonyiureas, insulin secretagogues, a-glycosidase inhibitorg ﬂzﬁ

@3- adr enor ecept or agoni sts. 64. A pharmaceutical conposition c Zp@ ?Rg an
effective anount of a conpound of claim 15, or a pharmaceutically
acceptable salt or ester thereof, in conbination wth a pharmaceutically
accept abl e carder and one or nore hypogl ycem ¢ agents. 65. The

phar rfa¢eaeesugs. doBygosisiasg Ribiprsc g Fyrasienofgsepter #godistsl hypogl ycemi ¢ agent is
selected fromthe group consisting of insulin, biguanidines, sulfonylureas,
i nsuld.n 4 _or. 2. r.e; . d-al vcosi Lobhi piik: e andp3;
| dion Bhmse fich bR SR 1R eSS SRR LY Sror E700
ef f eghharvv@acauivahiccoftattle sdtpaasred thefeof) inicombination ith plphanmaceutidaiphcceprblet abl e

salt or ester thereof, in conbination with a phar uti cal | y acceptab]
car r iFiea wrgeorﬁﬁs@twﬁwgf@a%;gé%%ﬁf w%{ﬁﬁﬁpﬁg%wgﬁ%@ﬁ@ﬂ% CoA
r eduGkaSSndiRhdint, Horic RbiliRleritivd, RleRChRGeAIRBS hydettbhidion, 368 ggéﬁ‘i—‘fﬂav&?hl\éés agent
t hat regul ates hypertension, and agent that regulates body wei ght 67. A

conpdwdy merghtonpri sing an effective amount of a conpound of claim1, or a
salt or ester thereof, in conbination with an inert carrier. 68. A

conpasi tion copprising.an effective amount of a .c ound of ¢laim9, or.a
SorT % s ihapS R Guph iy iR Ye o BT O bartho iR PRRH L oL EgMecihedor
CONpPQs cbmbmatsWith &h N@rtaarrt f ecti ve amount of a conpound of claim1l, or a
salt or ester thereof, 1in combination with an inert carrier. 70. A

conposi tion conprising an effective anount of a conpound of claim 13, or a
sal t &8 Acomppsitipee@aprising #n ety pamewn ol compeundrdctain g pf asalt oy estepthereof,

conpasi.kl 0 -gpﬁ i Sl fective amount of a conpound of claim15, or a
sal tqgﬁ&gg{ﬁgﬁ {eth E%Pgn%?rr{ﬁ%onbi nation with an inert carrier. 72 Use of a

conmpound according to claiml1 in the preparation of a nedi canent for

t r eatdong c@mpb&ities confprisitiSsn effective€ oNPa106a 86:aPEHAT cladm dll aora shitiof edtér@hereof,
preparation of a nedicanent for treating Syndrone X 74. Use of a conpound
accoraragbation witha e @HETpr epar ati on of a medi cament for treating

di abetes- related disorders. 75, The use of claim 74, wherein said

gi abe?toeﬁ'croﬁllp@giﬁﬁn g&ﬁ‘? 13{?& ari &f&ﬁbg%gﬂltg?g%#ﬁ&m@o ld[%lirﬁqgsj)rsggaﬂ%r Q:Iter tgereof,
ypergl ycem a, hyperinsufinema, Inpalired glucose tolerahce, 1 npaire
f ast iingogbinesewithlys inepti cdeivra,

71. A composition comprnsing an effective amount of a compound of claim 15, or a salt or ester thereof,

in combination with an inert carrier.
72 Use of a compound according to claim 1 in the preparation of a medicament for treating diabetes.

73. Use of a compound according to claim 1 in the preparation of a medicament for treating Syndrome

X

74. Use of a compound according to claim 1 in the preparation of a medicament for treating diabetes-

related disorders .

75. The use of claim 74, wherein said diabetes-related disorder is selected from the group consisting of
hyperglycemia, hyperinsulinemia, impaired glucose tolerance, impaired fasting glucose, dyslipidemia,

hypertriglyceridemia, and insulin resistance.

76. Use of a compound according to claim 1 in the preparation of a medicament for treating obesity.
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hypertriglyceridem a, and insulin resistance. 76. Use of a conpound
according to claiml in the preparation of a nedicanent for treating
obesity. 175 27 JAN 2006 77. Use of a conpound according to claim1l in the
preparation of a nedicanment for treating cardiovascular di sease, 78. The
use of claim77, wherein said cardiovascul ar disease is sel ectedyf joMbhe
group consisting of atherosclerotic disease, dyslipidem a,

hyper chol est erol em a, decreased HDL | evels, hypertension, coronary heart
di sea¥eUsapit cwomenad yeccrdiag 90 diisehaethe pepataten of a med;i@mrpguﬁdr teeatiog di ng to
claim arat n

di sesd al'dléa\%ﬁéul?atbd%’eg% h fh% ounf zggﬁ'g’r gv;%g}%u{ salcp{aréloga%khlagcihﬁeagé esl% l%gtg??rg)ﬁlatg
medi gareBNdonketing dsfew}tdrmlep@:id mMEaldyslmh P@psehslester&lemlw&&cﬁhsa KDDpeenRd
according to claim1l1 in % regaratlon of a nmedicanment for treating |upus.
82. UyaedansnceRipRAmbe 6?"6‘% AR EOFORIYARETY diS53%ehe preparation of a

medi cament for treating polycystic ovary disease. 83. Use of a compound
accor i ng
car oi st 6 Elcihd sbebrdIE | PURRET 2 Brhra ol BEL SRAR el e Bt 81 i m
i n caorbEbnaksaiardisedseone or nore hypogl ycenic agents in the preparation of a
nedicanent for treating diabetes. 85 Use of a conpound according toclaim1l
in cQ on wi t h one nor.e._hypo em c agents.in aration of a
rech GnbAE OhRorEauE ARG G K B8 PreBaEte SCA KBTI Ia-EBHBE A RGRLL ai m
I in . eedEbhRaikkon with one or nore hypoglycem c agents in the preparation of
a nedi canent for treating diabetes-related disorders. 87. The use of claim
86, wherein said diabetes-related disorder is selected fromthe group

consi &t Usgolof contpoped gégoeding & clhpp in the prepartrom pf 4 mpdicamentdbitomsing tupuer ance,

i npaired fasting glucose, dyslipidenia hypertriglyceridenia and insulin
reS|§§nﬁ 88. The use 8 of clainms 84,to0 S %r t he conPoun

of F paof2 compapd ageox 'Bgt F”é“ Hy B8 SFepaRHPE 05'@@!? ichmpn aatmaﬁpgpalm s a
si ngl gaphigameceut i cal dosage fornul ation. 176 27 JAN 2006 89, Use of a
conpound according to claiml in conbination with one or nore agents
selected fromthe group consisting of HMG CoA reductase inhibitor, bile

aci d 83i Ha¢ ofp exgepaund ficdardiog seéladindbm sthapreperatiag ef medisamentdoutreatios

hypertens t hat regul ates body weight in the preparation of a
medi CAnE ?é%sagkgg?Pﬁﬁmdlabetes Syndrone X, or diabetes-related
dlsorders.

84. Use of a compound according to claim 1 in combination with one or more hypoglycemic agents in

the preparation of a medicament for treating diabetes.

85. Use of a compound according to claim 1 in combination with one or more hypoglycemic agents in

the preparation of a medicament for treating Syndrome X.

86. Use of a compound according to ¢laim 1 in combination with one or more hypoglycemic agents in

the preparation of a medicament for treating diabetes-related disorders.

87 The use of claim 86, wherein said diabetes-related disorder is selected from the group consisting of
hyperglycemia, hyperinsulinemia, impaired glucose tolerance, impaired fasting glucose, dyslipidemia,

hypertriglyceridemia, and insulin resistance.

88. The use of any one of claims 84 to 87, wherein the compound of Formula I and the one or more

hypoglycemic agents are administered as a single pharmaceutical dosage formulation.
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90. The use of claim 89, wherein said diabetes-related disorder is selected
fromthe group consisting of hyperglycem a, hyperinsulinema, inpaired

gl ucose tol erance, inpaired fasting glucose, dyslipidem a,
hypertri gl yceridem a, and insulin resistance. 91 Use of a conpound according
toclaim9 in the preparation of a nedicanment for treating di abetegr JRR20b6e
of a conpound according to claim9 or 11 in the preparation of a nedi carrent

for treatlnga( Syndrome X, 93. Use_of a conpound according to claim9 or
|n t - pEep %M“Bﬁc%fﬁiﬂﬁaﬁb‘éﬁ‘ﬁhl I} g Bingtion; WiEh onf Qieqre 8261y %?J%Pdoﬁ%#wers

f r om é{?@uﬂJ&ﬁlsﬁ{m &W@@AWC%’S@U&%IQ’T FiRrheketndift Qée%g ke QEl@QferllzaStlvéezlg%ﬁtt ed

he group consisting of hyperglycem a, hyperinsulinema, inpaired
gl ucabs regulaéeselrmpertensrmvaaméageha@mi rngulgﬂeuborsmelglyrshrtlm Riepération of a medicament for

accortiehEe HEBLESIAonE Y, of BRRGRAGFLANES ot a modi cament for i reating

obesity. 96. Use of a conpound according to claim9 or 11 in the preparation

of a gEedhe adEdTiclahargot WRakinbid diabdlisAdREAWiddd isRAted fom theBouPeomfstifd f M
96, wherein said car di ovascul ar di sease is selected fromthe grou

consipPralyesa, B BT Pt IR ISP sy Bhiesss Gsiisidomin o
d Lg%g! h di d
ecr ﬁ-&%g S%@g’gdgég g&@¥@ﬁ}e§%h9@ coronary heart I sease, and coronary

arte a conpound according to claim9 or 11 in the
preparation of a nedicanent for treating cerebrovascul ar di sease. 99. Use
of a Toupesitkatandiab@rdiag € it 9 irdthe plepafatibh 6f Pepib@dbhidor Wéatiag dRULGANENT
for treating peripheral vessel disease. 177 27 JAN 2006 100. Use of a
conmpound according to claim9 or 11 in the preparation of a nedi canent for

t r eat2n§se obeemprpnd acensdiag tclagnPouhbindbe sregrmation of amadigargeny fortreating t he
prepag 8§H}qﬂ3%f a nedi canent for treating polycystic ovary di sease. 102. Use
of a conpound according to claim9 or 11 in the preparation of a medicament
for treating carcinogenesis and hyperplasia. 103. Use of a conpound

accorgi. ige bfe eniiaind acdordihig kclamuBiondl inthe piephratiove ofd medicementforgteptingn c

agen in the repa ation of a nmedicanent for treating diabetes. 104. Use of
a coﬁg H&“ﬁo claim9 or I I in conbination with one or nore
hypoglycenlc agents in the preparation of a medicanment for treating

Syndr@imgy Xuse of claim 93, wherein said diabetes-related disorder is selected from the group consisting of
hyperglycemia, hyperinsulinemia, impaired glucose tolerance, impaired fasting glucose, dyslipidemia,

hypertriglyceridemia, and insulin resistance.

95. Use of a compound according to claim 9 or 11 in the preparation of a medicament for treating

obesity.

96. Use of a compound according to claim 9 or 11 in the preparation of a medicament for treating

cardiovascular disease.

97. The use of claim 96, wherein said cardiovascular disease 1s selected from the group consisting of
atherosclerotic disease, dyslipidemia, hypercholesterolemia, decreased HDL levels, hypertension,

coronary heart disease, and coronary artery disease.

98. Use of a compound according to claim 9 or 11 in the preparation of a medicament for treating

cerebrovascular disease.

99. Use of a compound according to claim 9 or 11 in the preparation of a medicament for treating

peripheral vessel disease.
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105. Use of a conpound according to claim9 or 1 | in conbination with one
or nore hypoglycem c agents in the preparation of a nedicanent for treating
di abetes-rel ated disorders. 106. The use of claim 105, wherein said

di abetes-rel ated disorder is selected fromthe group consisting of
hyper gl ycem a, hyperinsulinem a, inpaired glucose tolerance, inpaired
fasting glucose, dyslipidema, hypertriglyceridema, and insulin s+ j3AN2006
resi stance. 107, Use of a conpound according to claim 13 in the preparation
of alftdisadespmpound sesatdingfodiaamerard.] i1 68 prefeatovn of 2 cadpm@ored: fc treatotigng t o
cIaiQ%&é in the preparation of a nedicanent for treating Syndronme X 109.
Use of"a conmpound according to claim13 in the preparation of a nedi canent
for treating diabetes- related disorders. 1 10. The use of claim 109,

wher o o2 bmbelrbacceidalond cthimor e ih theSRbRedtRA ofh MBdidAthedt R¥ BefRRSI Sti Ng
of hyperglycem a, hyperinsulinema, inpaired glucose tolerance, inpaired

f ast iPRYCHLGOYRY d15¢9581 | pi denia, hypertriglyceridenia, and insulin

resi stance. 111. Use of a conmpound according to claim 13 in the preparation
of a [ I I 2S5t V.11 7 JAN 20 . conmpound
accor T g e Sppin A L8l SRER S ot 11 3 hstlepllon 02 o Prof e

car dicorcamgereais add depsplasid 13. The use of claim 112, wherein said

cardi ovascul ar disease is selected fromthe group consisting of

at heroscl erotic disease, dyslipidem a, hyperchol esterol em a, decreased HDL

| evell&3. Usppdpcamppuil accegingigolpimegrtl 1dp sembivatienyit gpe pumgrediypaglyceamisease,
114 : i LM in the preparation of a

medi c %]éﬁ{mfﬁ%&% reatl%{gaclﬁgaelgdeng%ég(gst%h agrrmé}l%stéésase. 115. Use of a conpound
according to claim13 in the preparation ofa nedicanment for treating

per i ghRérdde ofuesmpburdi seaskéng thfimUse 1dfin aciabimpiemaithgae vbomog: Hypoglyedniic 13 i n
t he prerﬁaratéi on of a ngadi canent for tr.eaé%g | upus. 117. Use of a conpound
acc oSy e RIeRArAIan0t mediearnent foy trepting, U"%redi canent for treating

pol ycystic ovary di sease. 118. Use of a conpound according to claim13 in
the RbSReAIrh QBmBbuR JRH R B Haifh @ orlif GRESMBinalidH &}ih 8HEBERLE kﬁrﬁgglycemic .
hyperpl asia, 119. Use of a conpound according to claim 13 in the preparation
of a apeds naheptepdranon ofzamedigami¢rn battestingl digbettssrelavdd disawderppound according to
claim13 in conbination with one or nore hypoglycem c agents in the

pr epar.at,jon of medi cagent for treatin ndrome X. 121, e of a conpound
P cotPrfetseer Spih 55 MherimpAdEPOR T e RO sapushfpmRs edtp ComeRes | n
of hyperglycemia, hyperinsulinemia, impaired glucose tolerance, impaired fasting glucose, dyslipidemia,

hypertriglyceridemia, and 1nsulin resistance.
107. Use of a compound according to claim 13 in the preparation of a medicament for treating diabetes.

108. Use of a compound according to claim 13 in the preparation of a medicament for treating

Syndrome X.

109. Use of a compound according to claim 13 in the preparation of a medicament for treating diabetes-

related disorders.

110. The use of claim 109, wherein said diabetes-related disorder is selected from the group consisting
of hyperglycemia, hyperinsulinemia, impaired glucose tolerance, impaired fasting glucose, dyslipidemia,

hypertriglyceridemia, and insulin resistance.

111. Use of a compound according to claim 13 in the preparation of a medicament for treating obesity.
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the preparation of a nedicanent for treating di abetes-rel ated di sorders.
122. The use of claim 121, wherein said diabetes-related disorder is
selected fromthe group consisting of hyperglycem a, hyperinsulinem a,

i mpai red glucose tolerance, inpaired fasting glucose, dyslipidem a,
hypertriglyceridem a, and insulin resistance, 123. Use of a CONpPOYAGAN 2006
according to claim15 in the preparation of a nmedicanment for treating

di abetes. 124. Use of a conpound according to claim15 in the preparation of
a nedil@aHise! arcempepahaserilinstpdrmne in the mgparationgd axpescanpent fagdeatife o

conp i o claim15 in the preparation of a nedicanent for
treaﬁdﬂgo‘%ga Jergfésrségseﬁ el ated disorders. 126. The use of claim 125, wherein
sai d di abetes-related disorder is selected fromthe group consisting of

hy perigByTlesmse,of bigjpen | Asdlar¢ieriid caidigpascuba dgkasedsel¢cnddfian cles grotpednsaedng of

fasti | ucose,. dyslipidem.a, h rtriglyceyidem d jnsulin .

r osi St erat Aiseabe cuflinilenatumrheletsiolinie degreasditiphacvels. RyRertER iy at i on
of a geeiapAEBAlideNe, ERbRYy HAES dls¥ase128. Use of a compound according to
claim15 i'n the preparation of a medicanent for treating cardiovascul ar

di sease. 124. The use of claim 128, wherein said cardi ovascul ar di sease is
sel eclttlddUse ofim dohogndageocbng fostlaingl Joih theprieparatss efraohedicaimea gdreating
dysl icoi gm’ a hé{iperchol esterol em a, decreased HDL | evels, hypertension,

AP HAA &

coron $8%se, and coronary artery di sease. 130. Use of a conpound

according to claim15 in the preparation of a nedicanent for treating

cer ebrevescifadompbifdsRordistlio SR 18fin theGREPARIRE o2& AR AENE Br daBihfhdripherul t he
preparation of a nedicanent for treating peripheral vessel disease. 132.

Use ofessl dsegseund according to claim 15 in the preparation of a medi canent
for treating lupus. 133. Use of a conmpound according to claim15 in the

R R P S T e R A

treating carcinogenesis and hyperplasia. 135. Use of a conpound according

to cl@imuidofiaoapdhd addotdingMd NaifNE @lthéPrefarRYROSH B &It e et fatiny t he
preparation of a nmedicanent for treating diabetes. 136. Use of a conpound
accorphilyfysticovenadisaas® in  conbi nation with one or nore hypogl yceni c agents
in the preparation of a nmedicanent for treating Syndronme X 180

118. Use of a compound according to claim 13 in the preparation of a medicament for treating

carcinogenests and hyperplasia.
119. Use of a compound according to claim 13 in the preparation of a medicament for treating diabetes.

120. Use of a compound according to claim 13 in combination with one or more hypoglycemic agents in

the preparation of a medicament for treating Syndrome X.

121. Use of a compound according to claim 13 1n combination with one or more hypoglycemic agents in

the preparation of a medicament for treating diabetes-related disorders.

122. The use of ¢laim 121, wherein said diabetes-related disorder is selected from the group consisting
of hyperglycemia, hyperinsulinemia, impaired glucose tolerance, impaired fasting glucose, dyslipidemia,

hypertriglyceridemia, and insulin resistance,
123. Use of a compound according to c¢laim 15 in the preparation of a medicament for treating diabetes.

124. Use of a compound according to claim 15 in the preparation of a medicament for treating

Syndrome X.
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27 JAN 2006 137. Use of a conpound according to claim15 in conbination with
one or nore hypoglycem c agents in the preparation of a nedi canent for
treating diabetes-related disorders. 138. The use of claim 137, wherein said
di abetes-rel ated disorder is selected fromthe group consisting of
hyper gl ycem a, hyperinsulinema, inpaired glucose tol erance, inpaije§an2006
fasting glucose, dyslipidema, hypertriglycendema, and insulin resistance.
139. Use of a conpound which was identified by the nmethod of claim4l in the
preparatjon of a nedicanent fqr treatjng di abetes, /ndr o X, or

di abe]tzgsb?ee‘?fé‘tcé’ﬂlpéﬁ‘g‘gi“&é’?@‘g i N AePparERen fﬁﬁalrga,w ¢ orireatpaisbetes-

di abetRad@oaded disorder is selected fromthe group consisting of
hyper gl ycem a, hyperinsulinem a, inpaired glucose tolerance, inpaired
fasting glucose, dyslipidema, hypertriglyceridema, and insulin

r esi stZénthe usk®f claim 125, wherein said diabetes-related disorder is selected from the group consisting

of hyperglycemia, hyperinsulinemta, impaired glucose tolerance, impaired fasting glucose, dyslipidemia,

hypertriglyceridemia, and insulin resistance.
127. Use of a compound according to claim 15 in the preparation of a medicament for treating obesity.

128. Use of a compound according to claim 15 in the preparation of a medicament for treating

cardiovascular disease.

129. The use of claim 128, wherein said cardiovascular disease is selected from the group consisting of
atherosclerotic disease, dyslipidemia, hypercholesterolemia, decreased HDL levels, hypertension,

coronary heart disease, and coronary artery disease.

130. Use of a compound according to claim 15 in the preparation of a medicament for treating

cerebrovascular disease.

131. Use of a compound according to claim 15 in the preparation of a medicament for treating peripheral

vessel disease.
132. Use of a compound according to claim 15 in the preparation of a medicament for treating lupus.

133. Use of a compound according to claim 15 in the preparation of a medicament for treating

polycystic ovary disease.

134. Use of a compound according to claim 15 in the preparation of a medicament for treating

carcinogenesis and hyperplasia.

135. Use of a compound according to claim 15 in combination with one or more hypoglycemic agents in
the preparation of a medicament for treating diabetes.136. Use of a compound according to claim 15 in
combination with one or more hypoglycemic agents in the preparation of a medicament for treating

Syndrome X.
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137. Use of a compound according to claim 15 in combination with one or more hypoglycemic agents in

the preparation of a medicament for treating diabetes-related disorders.

138. The use of claim 137, wherein said diabetes-related disorder 1s selected from the group consisting
of hyperglycemia, hyperinsulinemia, impaired glucose tolerance, impaired fasting glucose, dyslipidemia,

hypertriglycendemia, and insulin resistance.

139. Use of a compound which was tdentified by the method of claim 41 in the preparation of a

medicament for treating diabetes, Syndrome X, or diabetes-related disorders.

140. The use of claim 139, wherein said diabetes-related disorder is selected from the group consisting
of hyperglycemia, hyperinsulinemia, impaired glucose tolerance, impaired fasting glucose, dyslipidemia,

hypertriglyceridemia, and insulin resistance.
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