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Resistance to the metabolic actions of insulin is one of the key features of Type Il
diabetes. Insulin resistance is characterized by impaired uptake and utilization of glucose
in insulin-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 to suppress hepatic glucose output
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by secreting increased levels of insulin. However, the B-cells are unable to maintain this
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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 freatment 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 hypertriglyceridemia, low HDL cholesterol,

and hypercholesteremia; cardiovascular disease; and cerebrovascular disease.

DESCRIPTION OF THE INVENTION

The present invention encompasses the compounds of Formula I,
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(1)
wherein
Ris H or C; - C; alkyl;
R'is H, COOR, C3-C; cycloalkyl, or
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napht hyl , f utej?rbhydrhﬁuqm,yﬂy,rrohdmyl, pyrrolinyl, tetrahydrothienyl, oxazolyl, thlazolyl
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,
quinolyl, isoquinolyl, quinazolinyl, quinoxazolinyl, dinydrobenzopyranyl,
dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,
each of which may be unsubstituted or substituted with R,

or

C4-Ce alkyl may also be substituted with C5-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, tetrahydropyrany!,
tetrahydrothiopyranyl, pyrimidinyl, pyrazinyl, pyridazinyl, piperazinyl, morpholinyl,
benzofuryl, dihydrobenzofuryl, benzothienyl, dihydrobenzothienyl, indolyl,
indolinyl, indazolyl, benzoxazolyl, benxothiazolyl, benzimidazolyl, benzisoxazolyl,
benzisothiazolyl, benzodioxolyl, quinolyl, isoquinolyl, quinazolinyl, quinoxazolinyl,
dihydrobenzopyranyl, dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,
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"C1- C6 B leyHalo, @Farf3-G4 alkyl ghtiorally sulbstititediwith axsomhydydxygooups havi ng from one
to C+-Cs alkoxy optionally substituted with fluoro;

and pharmaceutically acceptable salts and esters thereof.

The terms identified above have the following meaning throughout:

“C4-Ce alkyl” means straight or branched chain alkyl groups having from one to
about six carbon atoms. Such groups include methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, tert-butyl, n-pentyl, neo-pentyl, 2-pentyl, n-hexyl, 2-hexyl, 3-hexyl, 2,3-
dimethylbutyl, and the like.

“C2-Cq alkenyl” means straight or branched chain alkenyl groups having from two
to about six carbon atoms and containing one or more double bonds. Such groups
include ethenyl, propenyl, isopropenyl, 2-isobutenyl, 4-pentenyl, 5-hexenyl, and the like.

“Cs-Cg 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.

“C4-Cg alkoxy” means straight or branched chain alkoxy groups having from one to
about six carbon atoms and includes such groups as methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, and the like.

"Halo” means fluoro, chloro, bromo, or iodo. .
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1 H H H CH; H 0]
2 H H H n-butyl H O
3 H H H cyclopropyi H O
4 H H H cyclopentyl H 0]
5 H H H cyclooctyl H O
6 H H H Ph H O
7 H H H Ph H S
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Table 1. Illustrative Exanpl es of Conpounds of Formula | RL COOH R3 R2 R4
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I

40 H H Me PhCH, H O

41 H H Me 3-Cl-4-F-Ph H 0]
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45 H H Et 4-Et-Ph H @)
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56 H CH; Et 4-CH3;0 Ph CH; @]

57 H CHs Et 3,4-di-CH;0 Ph CH; @)

58 H CHs Et 4-Ph Ph CH; O

59 H CHs Et 4-Ph Ph CH; S

60 H CH3 Et r\‘l”N/ ij :._ CHs O

S

61 H CHs Ph cyclopropyl H

62 H CHs Ph cyclohexyl H O

63 H CHs Ph cyclohexyl H S




45 HHE 4-Et-Ph HO 46 HH Me 4-Et-Ph HO 47 HHEt 4-CNNPh HO 48 HH
Et 4-(Et)2N-Ph HO 49 HH Me 4-i-Pr-Ph HO 50 HH Me 4-t-Bu-Ph HO 51 H
H Me 4- EtwPho3piiB4252 HH Me 4-n-Bu-Ph HO 53 HHEt 4-n- PCTRIs0tRI14 54 H

CH3 Et 4-CH3OPh HO 55 HCH3 Et 4-CH3OPh HS 56 HCH3 Et 4-CH30 Ph CH3

0 57[HEH® Ef 3, R'di - GHBORPh O3 OR’58 H CH3 ETRA- Ph Ph F 59 Et
4-Ph Ph S| 60 HCH3 Et WN ¢H3 0 61|H CH3 Ph cycloprppyl H O | 62| H CH3
Ph cycl oh€yl [HO 63 H CH3 Ph ¢yclohexyl HS 7 WO 03/01[1842
PCT/ US02623614 Emiry R R@HR 3 |RF Py No. 64ydibiegl p- F P cyciofiegy] H O
65 HE—i-PrPh HO 64 HC i-Pr Ph HS| 67 Cli-Pr Pl Cl 0 68 H(Cl
i-Pr #-CBB Pn|c dd 69 |H BClcH3|Ph i 0 |70 H BrPitH3 3-F ph B 0 [7@ H Br
CH3 3tF B Br|[s 44 H CH3CECH3 N-prmpyl | CH3CO Opy, 73 H CHZOCHZ Bt 2gthi eny!
HO 67 H Cl i-Pr Ph Cl o)

68 H cl i-Pr 4-CH;Ph cl o)

69 H Br CHs Ph Br o)

70 H Br CHs 3-F Ph Br o)

71 H Br CH; 3<F Ph Br S

72 H CH,CO CH;, n-propyl CH,CO | O

73 H CH,OCH, Et 2-thienyl H o)

74 H Ph H 2,4-di-Cl Ph H o)

75 H Ph H 2,4-di-Cl Ph H S

76 H Ph CH; 2,4-di-Cl Ph H o)

77 H Ph Et 2,4-di-Cl Ph H o)

78 H Ph Ph 2,4-di-Cl Ph H o)

79 H Ph Ph 2,4-di-Cl Ph H S

80 H Ph 4-CH40- 2,4-di-Cl Ph H o)

Ph

81 H 4-F Ph CH; 4-F Ph H o)

82 H 4-F Ph CH; 2,4-di-Cl Ph H o)

83 H 3-pyridyl CH; 2,4-di-Cl Ph H o)

84 H 3-pyridyl CH; 2,4-di-Cl Ph H S

85 H 2-thienyl CHs, Ph H o)

86 H 2-thienyl CH; 2,4-di-Cl Ph H o)

87 H 2-thienyl CH; 2,4-di-Cl Ph H S

88 H 2-thienyl CHj; 3-pyridyl H @)

89 H 2-thienyl CH; cyclopentyl H @)

90 H 2-thienyl CHa /:/ ‘ H o)

91 H 2-thienyl CH; Ph 2-thienyl | O

92 CHs H H Ph H o)

93 CH; H H Ph H S




74 H Ph H 2, 4-di
-G Ph HO 77 HPh Et 2,4-di

2, 4-di
79 H Ph AwO23M142Cl Ph HS 80 H Ph 4-CH3O 2, 4-di

2,4-d
Ph H
Ph H
0 90
HO
No. 9
ONO9

-G Ph HO 75 H Ph H 2, 4-di

-C Ph

HO 78 HPh Ph 2,4-di-C

-0 Ph HS 76 H Ph CH3

Ph HO

-C PhrATO@SOPMB68L H 4-F

Ph CH3_ 4-F Ph HO 82 H4-F Ph CH3 2,4-di-d Ph HO 83 H 3-pyridyl CH3
- Entrigh 0 R84 H[3-pWRAi dyl CHR®2,4fdi-0 PR*H S 895 H R hi gnyl
D @gHZ-thienyl CH3 2,4-di-d Ph HO 87H2-thieqy| CH3 2,/4-di -d
"H 2-thienyl [CH3 3-pyridyl H O} 89 H 2-thienyl |CH3 cyclgpentyl H
H @4 t hi nyICH}B HO ¥l H2- tm eny| CH3 Zhieggnd hi enyjl O H9Z g H H Ph
3 CH3—H-H-Ph S8 W 034011842 PCT/US02/23614 FEntry - :RR RIR RS X
AcﬁaHHz@Fﬁenyl H 9%cr|é‘HH2-thi%ﬂwas 9601-'!3H+ﬂ$10 (F~
7 G HHH@H, NS OfS T/ N ~ A 0
97 CH; H H H O
98 CHs; H H | H O
N N
e
99 CH3 H H 2-pyridyl H 0]
100 CHs H H Ny H o)
[
N~ >
101 CH3 H CH; cyclobutyl H 0]
102 CH3 H CH; cyclohexyl H 0]
103 CHs H CHs cyclohexyl H S
104 CH3 H CH; 3,4-di-F Ph H 0]
105 CH3 H CH; 3,4-di-F Ph H S
106 CH; H CH; 2-pyridyl H 6]
107 CH3 H CH3 /S N H 0]
N
N
108 CH, H CHs Ny H 0
),
L
109 CHs H Et Ph H O
110 CH,3 H Et Ph H S
111 CH;3 H Et 4-CF3 Ph H o)
112 CH;3 H Et S H O
N
o
113 CH; H Et 2-napthyl H o)




98 CH3 HH H O Nye
CH3 H CH3 cycl obutyl

N 99 CH3 H H 2-pyridyl
HO 102 CH3 H CH3 cycl ohexyl

HO 100 CH3 HH (NHO 101
HO 103 CH3 H CH3

cycl ohexyWwoH38118404 CH3 H CH3 3,4-di-F Ph HO 105 CH3 H eda3/ o214 F Ph H
HO 107 CHS HCH3 NHO N 108 CH3 HCH3 NH O

S 106 CH3 H CH3 2-pyri dyl

N, 109Eqsy HEE BT H U ITRZECHSTH ERPh 0SS TIIRCHAS HE[4-®3 P x 0 112
CH3 HEt NHO N 113 %EB HEt 2-napthyl{HO 9 WO 03/011B42 PCT/ YS02/ 23614
Entry|R R% RIR R5 X . 114 C{3 HEt HO SAN 115 CH3 HEt S H|O [116
CB HE{@H P 1g4,CH3 H gy O O g I8 Bt H O TR 0O
l \
. !
S
115 CHg H Et S H 0]
o
116 CHg H Et S H S
or
117 CHs H Et o H o)
\ 7/
Ay
118 CHg H Et H o)
N
Das
o
119 CHg H i-Pr Ph H o)
120 CH; H i-Pr Ph H S
121 CHs H i-Pr 3,4-di-F Ph H o)
122 CH; H i-Pr 3,4-di-Cl Ph H o
123 CHs H i-Pr 4-Ph Ph H o)
124 CH; H i-Pr 4-Ph Ph H S
125 CH; H i-Pr 4-(4-CIPh)Ph H o)
126 CH; H i-Pr 4-(4-CIPh)Ph H S
127 CH; H i-Pr o H )
Q\(\_?/
Y
128 CHs H i-Pr -1 H o
)
Ly
O
129 CHs H i-Pr -~ H o)
s/&
\
NS
N
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O 119 CHK8 Hi-Pr Ph HO 120 CH3 Hi-Pr Ph HS 121 CH3 Hi-Pr 3,4-di-F Ph
HO 122 CH3 Hi-Pr 3,4-di-A Ph HO 123 CH3 Hi-Pr 4-Ph Ph HO 124 CH3 H
i - Pr 4- PrwBlo3jiiB42 125 CH3 Hi-Pr 4-(4-CIPh)Ph HO 126 CHRCHUSOPR3614

4-(4-APh)Ph HS 127 CH3 Hi-Pr HO 128 CH3 Hi-Pr HO N/ 1 | S 129 CH3

Hi-RBr Enfly S~/ NRD 10 WORD3/0[L184R® PCIJ US02/ 23814 Entrly RRR R R)R|X No.
130 QH3 Hi-Pt' -] HO OBr 1B1 CH3 H|-Pr 3-(5- CH3) pyridyl H{0O {132
CHSI-ﬂi-mf?‘,g~HON N S 133)CH3 Hi-Pr Na S 134 CH3 Hi-Pr H O|N
130 CH, H i-Pr -1 H O
0
Br
131 CHj, H i-Pr H 0]
132 CH, H i-Pr H O
133 CHj, H i-Pr H S
134 CH; H i-Pr rll H O
N
135 CH;, CHs i-Pr 3,4-di-Cl Ph CH; O
136 CH; n-propyl i-Pr 3,4-di-Cl Ph n-propyl | O
137 CH; Cl i-Pr 4-Cl Ph H o
138 CH; Cl i-Pr 4-Cl Ph H S
139 CHj; Cl i-Pr 3-CH30 Ph H o
140 CH;, Cl i-Pr 3-CH30 Ph Cl o
141 CH;, Ci i-Pr 3-CH3;0 Ph Cl S
142 CH; Cl i-Pr SN Ci O
o7
143 CH; Br i-Pr Ph H O
144 CH; Br i-Pr 3-Cl Ph H O
145 CHs; Br i-Pr Ph Br O
146 CHs Br i-Pr Ph Br S
147 CH; CHj; i-Pr Ph H 0]
148 CH;s CH; i-Pr Ph H S
149 CH; CH; i-Pr 2-CI Ph H O]
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M 135 CH3 CH3 i-Pr 3,4-di-C Ph CH3 0 136 CH3 n-propyl i-Pr 3,4-di-C Ph
n-propyl 0 137 cH3 d i-Pr 4-Cl Ph HO 138 CH3 d i-Pr 4-C Ph HS 139
CH3 d i-wpo300d8D Ph HO 140 CH3 O i-Pr 3-CH30O Ph I OPCIABOIZRES1LCl i-Pr
3-CH3OPh d S 142 CH3 d i-Pr s d O 143 CH3 Br i-Pr Ph HO 144 CH3 Br

i-Pr B-@Gntigh H O RI45 GH3 BZ i-Pr PR®Br P 146 QRSB Br i-FAr PIR®Br d xi47 CH3
CH3 i [Pr Ph H{O 148 CH8 CH3 i-Pr Ph H S| 149 CH3 CH3 i-Fr 2-Cl Pqu 11
w0 03/ 01M842 PCT/ US02/ 23614 Enfry RRRRR X No. 150 GH3 CH3 i-lPr s H 0
C-\ y| A50l51| CHTIGH3CD 1 -®H, 3- F Ph-Ad 0 | 152 CH3 SH3CO i -Pr 3AF PH & [S 153
CH3 nfPrCOi-Pr 3-F Ph|H O 154|CH3 n-BulO i - -pPh HD 155 CHB H n-Bu
Ph HDP 156 CH3 H n-Bu|sH O 157 CH3 H n{Bu 158 CH3 H n-Bu |2-d Ph H
0 150 CH3 H np-Bu 2,4 di-F Ph H/0 160 o5 H nBu 3,4 di-| CH3O Ph |H O] 161
CH3 Hn-#81 HO CH, CH3CO i-Pr 3-F Ph H o)
152 CH, CH3CO i-Pr 3-F Ph H S
153 CH, n-PrCO i-Pr 3-F Ph H 0
154 CH; n-BuCO i-Pr 3-F Ph H 0o
155 CH, H n-Bu Ph H o
156 CHs; H n-Bu SN H @)
or
157 CH; H n-Bu S H S
(S
158 CH; H n-Bu 2-CI Ph H o)
159 CH; H n-Bu 2,4 di-F Ph H o)
160 CH; H n-Bu 3,4 di- CH;0 Ph H o)
161 CH; H n-Bu @_\ H o
162 CH; H n-Bu 2-furyl H O
163 CHg H n-Bu o O
\
2
164 CH; H n-Bu S ! H 0
Ve
165 CH; H n-Bu S /,\’ H S
Ve
166 CHs H n-Bu H ]
167 CHs H n-Bu H S

12



162 CH3 Hn-Bu 2-furyl HO 163 CH3 Hn-Bu HO co;r 164 CH3 Hn-Bu s HO
165 CH3 Hn-Bu s HS 166 CH3 Hn-Bu HO HS 167 CH3 Hn-Bu aN S 12 WO
03/ 011842wb@30UB@2/ 23614 Entry R R R R R5 X No. 168 CH3PETUSE236140 S N,
169 CH3 Hn-Bu HO \ ~N S 170 CH3 Br n-Bu 2,4 di-F Ph Br 0 171 CH3 C

n-Bu [2, gntly-H Ph RFO 172 RA3 H n-prhtyl[ Ph H 0 R173 CH3 [H nRientyIX 2, 4
di-F Phpo 174 CH3 H|n-pentyl |2, 4 di-ﬁPhHS 175 CH3 |H n- pentyl
4-pyr|i dyM°H 0] 176 CH3|H n-pentyl S HO | OC 177 CH3 d n-lpentyl Ph H|O 178
CH3 d nigeentyl BH,H S| T7TH CB[H MBS H O 0 H2-dI PrHH 0| d81 CH3
H2-Q PhHY 182 CH3|H H PhOCH2 H O 183 T -CH%Ph) OCH2 H 0| 184
CHS HHFHQ F 185 CH3 HCH3 £t H O S N/N7
169 CHj; H n-Bu . H 0]
g
N s
N
| 4
170 CH; Br n-Bu 2,4 di-F Ph Br @]
171 CHs; Cl n-Bu 2,4 di-F Ph H 0]
172 CH; H n-pentyl Ph H O
173 CHs H n-pentyl 2,4 di-F Ph H 0
174 CH3; H n-pentyl 2,4 di-F Ph H S
175 CH3 H n-pentyl 4-pyridyl H @]
176 CH; H n-pentyl S\ H 0]
o
177 CHj Cl n-pentyl Ph H 0]
178 CH3 Cl n-pentyl Ph H S
179 CH; H Ph S Y H 0
@/\/\
180 CH; H 2-Cl Ph S ./, H @)
\ /
181 CH, H 2-Cl Ph S /! H S
Ve
182 CH, H H PhOCH, H 0]
183 CH3 H H (4-CH3Ph)OCH;, H @]
184 CH; H H F H 0]
F—7L,'l'“
O
185 CH3; H CH, Et H 0]
186 CH, H CH, Et H S
187 CH; H CHj; CF3CF, H O
188 CH, H CH; t-butyl H o)

13



186 CH3 HCH3 Et HS 187 CH3 H CH3 CF3CF2 HO 188 CH3 H CH3 t-butyl H 0
13 WD 03/ 011842 PCT/ US02/23614 Entry RRR R R5 X No. 189 CH3 H Et 3-(5-
CH3) pyriwglosmiB42 190 CH3 H Et 4-pyridyl HO 191 CH3 H EpctAsyresyl H S

192 CH3 Et CH3 PhOCH2 H O 193 CH3 Et CH3 PhOCH2 H'S 194 CH3 Et CH3

PhCH: Aty O] L9RTCH3[N- pRrépYT [ CHBRPhOJH2 H 0 ®%96 CH3 n- pr ®yl EI—)E PhOCH2
n-propyl 0" 1B7 CH3 n-butyl CH3]PhOCH2 HO 198 CH3 n-hexyl CH3 PhOCH2 H O
199 QH3 Nohexyl CH3 Ph@CH2 H S | 200 CH3 n- hexyl isopropyli 3-C PhiH Q 201
b AR T T R A et S S T Sl ol
4- pyrji dy1904 4 CFLih H|0 06 CH3 4Epyri gyl H4PY Ph H|S 207 cHPd cH3
glg (Ej‘l—lér?rﬁ”nrlbzt V?H%F?ﬁZDrri’Hg UZ_;?_CHB Lér éﬁ:ﬁ 3 '?r Rr-gufgﬂ?%{g@ -:‘_lu?yl
CH3 ilsobt82yl H 0 CB43 CH3 Etfuryl CH® i spbutylPhO&2 214 gH3 2Hf ur y1OgH3
2- F- 4o, Et CH; PhOCH; A s

194 CHs Et CHs PhCH,OCH: H 0]

195 CH3 n-propyl CHs PhOCH, H 0

196 CHs n-propyl CHs PhOCH, n-propyl | O

197 CHs; n-butyl CHs PhOCH, H O

198 CHj; n-hexyl CHs PhOCH; H O

199 CHs n-hexyl CHs PhOCH, H S

200 CHs n-hexyl isopropyl 3-Cl Ph H @)

201 CHs n-hexyl Ph 3-Cl Ph H 0

202 CHs CH30OCH, CHs PhOCH: H @)

203 CH; Ph n-butyl 3,4-di-F Ph H O

204 CH3 3-F Ph CHs 1-napthyl H O

205 CHs; 4-pyridyl H 4-CF; Ph H @)

206 CH; 4-pyridyl H 4-CF; Ph H S

207 CHs Cl CHs; 3,5-di-F-Ph H 0]

208 CHs Br CHs; CFsCF, H 0]

209 CH; Br n-butyl CFsCF, H @)

210 CH; Br n-butyl CFiCF, Br. 0]

211 CHs; Br Ph CFsCF, Br @)

212 CHs 2-furyl CHs isobutyl H O

213 CHs; 2-furyl CHs; isobutyl H S

214 CHs 2-furyl CH; 2-F-4-CF; Ph H O

215 CHs 2-furyl CH; 2-napthyl H O

216 CH3 2-furyl i-Pr isobutyl H 0]

217 CHs EtCO n-propyl 3-CH3;0 Ph EtCO @)

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 O

221 Et H H 4-Cl PhCH; H o)
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215 CH3 2-furyl CH3 2-napthyl HO 216 CH3 2-furyl i-Pr isobutyl HO 217

CH3 EtCO n-propyl 3-CH30 Ph EtCO O 218 Et H H cyclopropyl HO 219 Et HH
4-F Ph HWO 0220188t H H 3,5-di-F-Ph HO 221 Et HH 4-Cl PirCHUSBR/®B6144 WO

03/011842 PCT/ US02/ 23614 Entry RRR3 R4 R5 X No. 222 Et HH

2- qui noEntryl H 0 R223 Ft HREH3 PhCHR®*H 0] 224 EtRH CH3 4-[F PIRCH2 H X | 225
Et H|ICH3 3,4-di-F-PhOCCH2 H O 226 Et H OH3 HO 227 Et H|CH3 H'S |228 Et H
c3 HoN929 Et HCHB R-/ H O :FZSOEtHCHSF-j/HS F F 231 |Et |H CH3

HO N 202 B HEHW - INH® I 238 Et H CH-quibidyS | _ [234 HEt H

2-quipolinyl HQ 235 Bt HCH3 HO \N-NS 236 k&t H: ' SHO
223 Et H CH3 PhCH, H 0
224 Et H CHs 4-F PhCH, H o)
225 Et H CH; 3,4-di-F-PhOCH, H 6
226 Et H H o)

227 Et H CHs @_\ H S

228 Et H CHs

229 Et H CH e H O
’ F7<ﬁ’ '

F F
230 Et H CHs ¥ H S
F <\
#
231 Et H CHs y H o)
< >_\:_
232 Et H CHs =\ H o)
T\
233 Et H CHs =\ H S
N\
234 Et H CHs 2-quinolinyl H @)
235 Et H CH; 1 H 0
]
NS S
N
L/
236 Et H CH; S A 0
o
237 Et H CHs O/—\N H 0
/X
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237 Et HH O ON\ 15 WO 03/011842 PCT/ US02/ 23614 Entry RR RR R X No.
238 Et HCH3 HO NJ;

CH3 H
4- (4-
252 E
4- Ph

Entry

239 Bt HCH3 FF HO F I

% N Nt

it

240 Et H CH3 |

ANHO WoON30PBI2Et HCH3 i | NHO N 242 Et HCH3 H 0 peaasm/23d14£H3
(4-CH3O) PhCH2CH2 HO 244 Et HCH3 NHO N 245 Et CI CH3 HO 246 Et Br
OEnif’y? Ft HREt 4-(Ph RF HO 2@8 Et{H Et 4-ph Ph HS 249 Et [HBt
J—I?éﬁg)Ph HO 250|E CH30Ij-I3 2-F PhHO 251 Bt CH3 CH3 2-F FLh aH3 o
*CHB 2-F Ph d;HS 0 253 Et CH3 CH3 2-F Ph CH3 S| 254 Et C%-CI Ph Et
°h BB P55 By 3-¢1 PrHEt 4-Pcgh HS 16 037011842 RgT/ U303/[23614
RRRRR X !
N
239 Et H CHs G H o)
F N
2!
N r\O\
240 Et H CHs fN H 0]
),
241 Et H CH SN H o)
N//k,\O\
242 Et H CHs, \O/\/O\)\/ H O
243 Et H CHa, (4-CH30) PhCH,CH. H O
244 Et H CHs S H o)
NRI—Z\
245 Et Cl CH3 o H O
\ /
/\'
246 Et Br CHj o H O
Q\Q/
/\’
247 Et H Et 4-Ph Ph H (0]
248 Et H Et 4-Ph Ph H S
249 Et H Et 4-(4-CH3Ph)Ph H 0]
250 Et CHs CHs 2-F Ph H 0]
251 Et CH; CH; 2-F Ph CHs 0]
252 Et CHs CHs 2-F Ph CH; 0]
253 Et CHs CH, 2-F Ph CH; S
254 Et 3-Cl Ph Et 4-Ph Ph H 0]
255 Et 3-Cl Ph Et 4-Ph Ph H S
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No. 256 Et CH3CO H 4-F Ph HO 257 Et CH3CO i sopropyl

CH3CO Ph 4-F Ph HO 259 Et CH3CO CH3 cycl ohexyl

4-F Ph HO 258 Et
CH3CO 0 260 Et CH3CO CH3

4-F Ph CHZ0030118261 Et CH3CO Ph 4-F Ph CH3CO 0 262 Et CHBCODURN2/Z36lK4 Ph

CH3CO S 263 Et C

Et 4-(4-CH3Ph)Ph HO 264 Et Cl

Et 4-(4-CH3Ph)Ph Cl 0

265 Et Entigt 5 CIRO C-{ 26R7Et Br PR’ 2-QCH3 Ph I 0 267 GF3CRZ H Hxbutyl
HO [268 CF3GH2 H H PhiH 0 26% CF3CH2 H H 3-pyridyl H 0| 270 CF3CH2|H CH3
cyci dpent91 HO 271 CF3CH2 H CH3 4-(CF30)Ph H O 272 CF3CH2 H CH3
4-(CH30#% H S 2EB CrCBH,B0CH8 4- qCHF20) Ph Al prp74 CF3CFZ fd CHB g [H 0\
275 QF3CH2 H h-butyl (4-E PN OGHR2 H 0 276 CE3CH2 H Ph PR H Q277 CHE3CH2 H
Ph PH H &7 278 CFSCH2 H B0 5 dsopromiirlyl H o%FF cracle HiPh 2{tQilenyl H
0 280 GRCHZ[H 4gF Ph|PRHCD P8I @ 3CHZ CH3 HERR Ph H|O 492 Crghi2 CH3
H 2- Ph HS 1283 CF3CH2 CH3 HPR-E Ph CH3 Q0 284 CF3CH2 (H3 Ft 3-CEF3/Ph HO
17 WD 03%%911842 PEY/ USD2fFhREP, CHs cyclohexyl CH,CO | O

260 Et CH,CO CH; 4-F Ph CH,CO | O

261 Et CH,CO Ph 4-F Ph CH,CO | O

262 Et CH5CO Ph 4-F Ph CH,CO | S

263 Et cl Et 4-(4-CH;3Ph)Ph H o)

264 Et cl Et 4-(4-CH;Ph)Ph cl o)

265 Et Cl Et S cl o)

o

266 Et Br Ph 2-OCHj; Ph Br o)

267 CFsCH, H H n-butyl H @)

268 CF:CH; H H Ph H o)

269 CFsCH; H H 3-pyridyl H o)

270 CF3:CH, H CHs cyclopentyl H 0]

271 CF3CH; H CH3 4-(CF;0)Ph H o)

272 CFsCH; H CH3 4-(CF;0)Ph H S

273 CFsCH; H CH; 4-(CHF.0)Ph H o)

274 CF5CH, H CHs = - H o)

275 CFsCH; H n-buty] (4-F Ph)OCH, H o)

276 CF5CH, H Ph Ph H o)

277 CF4CH, H Ph Ph H S

278 CF3CH, H Ph 2-(5-CF3) furyl H 0

279 CF3CH; H Ph 2-thienyl H o)

280 CF3CH, H 4-F Ph Ph H o)

281 CFsCH; CH; H 2-F Ph H o)

T CF3CH, CHs H 2-F Ph H S
283 CFsCH; CHs H 2-F Ph CH, o)
284 CF3CH; CH Et 3-CF; Ph - H o)
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Entry RRR R R X No. 285 CF3CH2 CH3 n-butyl

CH3 n-butyl

H H CH3 HvO0 038884n- pr opyl

HHCH3 HS 290 n-propyl

(4-F Ph)OCH2 H 0 286 CF3CH2
(4-F Ph)OCH2 H S 287 CF3CH2 CH3 Ph 2-t hi enyl

HO 288 n-propyl

H H nPpmasyt23did 291

n- pr opyI H H cycl obutyl HO 292 n-propyl H H cycloheptyl HO 293 n-propyl
H H 3, 2edk 3 PhRH O [294RA- pr ppylRH H hirenyR* H 0 295 n®ropylxH H
2th|enyl %S 296 n-prlopyl HHF HO F N NS 297 n-prapyl HCH3 CH3 H O
298 n-prUEyI H CHB CH3|HS 299|n-propyl|HCH3 3-CF3 Ph H O 300 n-priopyl H
CH3 2FThanyT " HEE cRDT M- RE@pyT [ HlhyS- (3T S| H 0302 o-fpr opy|
HCH32 (5-(C \thl&nvl\ H O _ 303 n-praopyl 304 n-prgpyl| H CH3
FFHO ggsn N " CRCHD5 nI£ﬁ~|th£yl IACIHJ%I(E‘HS} Br(4F*ﬁPh1)Q9H?306 n- pridpy| CH3
g—C%r Lglolz 3614 Cfﬁ? ¢k RER 4B S I A A

288 n-propyl H H CH3 H O

289 n-propyl H H CH; H S

290 n-propyl H H n-propyl H o]

291 n-propyl H H cyclobutyl H 0]

292 n-propyl H H cycloheptyl H 0]

293 n-propyl H H 3,4-di-CH; Ph H 0

294 n-propyl H H 2-thienyl H O

295 n-propyl H H 2-thienyl H S

296 n-propyl H H H O

297 n-propyl H CH; CHs H 0]

298 n-propyl H CHs CHs H S

299 n-propy! H CH; 3-CF3; Ph H O

300 n-propyl H CH; 2-thienyl H 0]

301 n-propyl H CH; 3-(4-(OCHj3)thienyl) H 0]

302 n-propy! H CH; 2-(5-(CHs)thienyl) H O

303 n-propyl H CHs \ \/j\' H O

304 n-propyl H CH; R F H 0]

F W~
Lot

305 n-propyl CH;s CHs 3-Br Ph H 0o

306 n-propyl CHs CHs 3-Br Ph H S

307 n-propyl CHs CHs 3-Br Ph CH,3 0
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No. 308 n-propyl
310 n-propyl n-propyl
S 312 n-wWoepyL1s€H3OCH2 CH3 3-Cl

CH3 CHB HO FSFF 309 n-propyl CHB CHS FFHO F NN
CH3 3-d Ph HO 311 n-propyl n-propyl CH3 3-d Ph H
Ph HO 313 n-propyl CH3EOrads2/z6Ci Ph H O

314 n-propyl PrCO CH3 3-CI Ph HO 315 n-propyl PrCO CH3 3-C Ph PrCO O
316 n-pEaftyl [ ORB F F H @& F N NR*317 n-propyR* d CH3 |[H OR®O N[x N 318
n-prgpyl d qHS NHO {NHS \ Q/\ﬂ\l 319 n-propyl d HPh d |0 320 n-prqpyl d
cB Ph A% B21 n-profpyl C CH3 Ph d 322 n-propyl dj| n-propyll 3-|CH3O
Ph C| 0 30823 n-pipedd € rcpy opyl SHAYrildyl 0 19 W 03/01H842[ o
PCT/ %502/ 23614 Entry RR R R Rb X U
F \ S
e °F
309 n-propyl CHs; CH3 R F H O
F A
O/N\N/
310 n-propyl n-propyi CH;j 3-ClI Ph H @)
311 n-propyl n-propyl CH; 3-Cl Ph H S
312 n-propyl CH30CH, CHj; 3-Cl Ph H 0]
313 n-propyl CH3CO CH; 3-Cl Ph H O
314 n-propyl PrCO CHj; 3-Cl Ph H O
315 n-propyl PrCO CH; 3-Cl Ph PrCO 0]
316 n-propyl Ci CHs R F H O
317 n-propyl Cl CH; H 0]
318 n-propyl Cl CH, H @]
319 n-propyl Cl H Cl @)
320 n-propyl Cl CH3 Ph Cl O
321 n-propyl Cl CH,3 Ph Cl S
322 n-propyl Cl n-propyl 3-CH3;0 Ph Cl 0]
323 n-propyl Cl n-propyl 3-pyridyl Cl O
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No. 324 isopropyl HH Ph HO 325 isopropyl HH 2-quinolinyl HO 326

I sopropyl HH H O 327 isopropyl HCH3 CH3 HO 328 isopropyl H CH3 t-butyl
HO 329 weapnosyt H CH3 n-heptyl H O 330 isopropyl H CHeChAIsepe3sli4 H S
331 isopropyl HCH3 2,4-di-F Ph HO 332 isopropyl HCH3 2,4-di-F Ph HS

333 ijsomnagyl [H CR3 2-F-4-@F3 Ph H R® 33§ isopragyl H n-propyR® 2- F-X¥-|CF3 Ph
H O [335,isopropyl H nqpropyl 3] 5-di-d|{Ph HO 336 isoqropyl H Fﬁh
2, 4-dj -AN®-pPhiHO 337 i sopropyl H 4-F Ph 2-F-4-CF3 Ph H|0 338 i goprjopyl
CH3 Bt S34 0 [ 3@8piop@pPfopylH CH3[EL H O B40 isomtopyl CH3 Et W 0 (331
i sopriopyl CH3 E_fJ’ corlHS 342lisopropyl CH3 Et | - HO!l/ INQO 120 W
03/ 01184325%°CT| USORPPE614 Ehtry|R RFR R R X 4®Uinaiy! i sopropy cH3 & F N,
HO F i BO@B%%M CH3 | ~ 1 H ¢S N 345 _pSoprQpyl Ef| CH3{3-ChHpHRh H O
346 ilsopropyl | Et 3{Et Ph HQ 347 isppr oopyl H PhOCH2 |H (
O /I\

327 isopropyl H CHs; CHj; H @]

328 isopropyl H CH, t-butyl H 0]

329 isopropyl H CHs n-heptyl H o]

330 isopropyl H CH, n-heptyl H S

331 isopropyl H CH; 2,4-di-F Ph H 0

332 isopropyl H CH; 2,4-di-F Ph H S

333 isopropyl H CHs; 2-F-4-CF3; Ph H 6]

334 isopropyl . H n-propyl 2-F-4-CF; Ph H 0]

335 isopropyl H n-propyl 3, 5-di-Cl Ph H O

336 isopropyl H Ph 2,4-di-CF; Ph H 0]

337 isopropy! H 4-F Ph 2-F-4-CF3 Ph H 0]

338 isopropyl CH; Et S ¢ H )

o

339 isopropyl CHs Et ij H 0]

340 isopropy! CH; Et o H @]
\

341 isopropyl CHs Et o H S
W/

342 isopropyl CHs Et H O
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348 isopropyl n-propyl H PhOCH2 n-propyl O 349 isopropyl n-propyl HHO
350 isopropyl n-propyl Hn-propyl O Cno 'Il, 351 isopropyl n-propyl HH S
352 i soprwpyB/ontspz opyl H -!'- H O Br 353 isopropyl n-propyCTrisoueishs H O
354 isopropyl n-propyl Ph HO 355 isopropyl n-butyl H~/~~ HO 356

i sopr[opEhtrg- hexyl RH H 3R7 isppropyl Ph H CH3 Rf 0 3587 som®opyl] »H H
n-pragpyl, . H O | 359 isopropyl Ph H n-propyl HS 21 WD 03/(011842
PCT/ L}SOZ')'%‘SGl Entry Fg RR3 R4 R X |No. 360 isopropylf Ph HH © 361
soprlopyi G Ft B0 32 cobr opyl G| ET i B SNoEG [eopropyl |G [E
soprlopy! 3-F Ph H 0" 3691 soprppyl O 4LF Ph 3F Ph 10| 370 sopr oyl Br
el dhexgt H b PRI but R H P H 0 B74rmputytpi i 47 BhH 0O
S \N/N7
345 isopropyl Et CHs 3-CF; Ph H O
346 isopropyl Et CH; 3-Et Ph H O
347 isopropyl n-propyl H PhOCH, H O
348 isopropyl n-propyl H PhOCH, n-propyl | O
349 isopropyl n-propyl H H ®)
350 isopropyl n-propyl H n-propyl | O
351 isopropyl n-propyl H H S
352 isopropyl n-propyl H -de H O
jg
Br
353 isopropyl n-propyl n-butyl H @]
354 isopropyl n-propyl Ph H O
355 isopropyl n-butyl H H O
Ok
356 isopropyl n-hexyl H H 0]
Tk
357 isopropyl Ph H CH; H O
358 isopropyl Ph H n-propyl H O
359 isopropyl Ph H n-propyl H S
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375 n-butyl

HH3, 5-di-0 Ph HO 376 n-butyl

HH3, 5-di-d Ph HS 377

n-butyl HCH3 3,4-di-CH30OPh HO 378 n-butyl HCH3 4-F PhOCH2 HO 379
n- butyl HvGOH3/0HS8@®2 380 n-butyl H CH3 (4-CH3O PhCH2CH2 H ®@CcTASt2/mebut yl H
CH3 HO F 382 n-butyl HCH3 \ HS 22 WD 03/011842 PCT/US02/ 23614 Entry R
R R R REatf [NO. R’ 383 n-ReEly[[H ER*H Q@ 384 n-Rfutyl H r-pr &yl ¢yXllobutyl
HO B85 n-butyl Hn-ptopyl HO|F-7C ~ 386 n-butyl Hisogropyl H® F+ 387
n-butyl WePh n-propyl H O 388 h-butyl HPh HO F-C - \ {389 n-butyl |H Ph
Ph H 5690 n-ﬁ%‘*%i PhPphH' S| 390 n- butyl CH3 4-CH3 PHH 0| @92
n- butyl CH3 CH3 4- fPh CH3 0 {393 n-butyl 4-CH3 |Ph H O 394
n-butyl CH3 Ph 4-CH3 Ph HO 39% n-butyl|{ CH3 2 —2,4-di -CH3 Ph H|0O 396
n- but yl__Cl 3 HO 397 n-butyl!Cl CH3 HF HOQ F bN\N

361 isopropyl Ph H @_\ H S

362 isopropyl Ph CHj; @ H (0]

363 isopropyl Ph CH; @j\i H 0]

O :'/\

364 isopropyl Cl Et Ph H O

365 isopropyl Cl Et Ph H S

366 isopropyl Cl Et 2-CH; Ph Cl O

367 isopropyl Cl n-propyl 3-F Ph H @)

368 isopropyl Cl isopropyl 3-F Ph H 0]

369 isopropyl Cl 4-F Ph 3-F Ph H o

370 isopropyl Br Et 2-CH; Ph Br O

371 isopropyl Br Et 2-CH;3; Ph Br S

372 n-butyl H H Cyclohexyl H O

373 n-butyl H H Ph H 0o

374 n-butyl H H 4-F Ph H e

375 n-butyl H H 3, 5-di-Cl Ph H 0

376 n-butyl H H 3, 5-di-Cl Ph H S

377 n-butyl H CHs; 3,4-di-CH3;OPh H O

378 n-butyl H CHs 4-F PhOCH, H O

379 n-butyl H CH; @_\ H 0]

380 n-butyl H CH; (4-CH;0) PhCH,CH, H O

381 n-butyl H CH;s S~ H @)

F -\
A
382 n-butyl H CHs . _7<~}< H S
F F
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398 n-butyl

Cl
HS 401 n-pentyl
n- pentyl WOHK3oysknpent yl
R R X No. 404 n-pentyl

Ph H 0O

cor

399 n-pentyl
HHEt HO 402 n-pentyl

H H cycl ohept yl

HHCH3 HO 400 n-pentyl
H H cycl opentyl
H S 23 WD 03/011842 PCT/ US02/ 2362¢T/USn2/2361R R 2 R
H O 405 n-pentyl

H

HO 403

H CH3

HHPh HO 406

n- pentyEn H A FARS 407 nrpentyT FRH 2-fury) HRF 408 n-jpentRl H|[K
2- (5-|CF3 uryl HO 409 n-pentyl HH 2-thienyl HO 410 |n-pentyl |HH
3,4-di-CNYoPh HO 411 p-pentyl H CH3 n-butyl HO 412 n-pentyl H CH3
n-butiyt 4335 A13 puipentyl H CH3| N Hep 414 n-pe -H CH3 PhOPH2 H@ | 415
n-pentyl H CH3 Ph OCH2 HO 416 n-pentyl HE “F'Ph H[D 417 n- pentyl H
Et 2-F Ph HS| 418 n- p(=ntyl H 4-CH3 Ph 2-F Ph H df 419 n-jpentyl CH3 Et
4- CH3—Ph 6 -pentyl ot Y Oy byt PeEnty! CH3 & HO
422 n-pefityl T T T A S ntyl
Cl CH3 Hsds 425 mbytgint yI  CIH CH3| Ch-pBopyl . 7<—\ H o)
F F
386 n-butyl H isopropyl \ - H 0o
F s\
7
387 n-butyl H Ph n-propyl H 0]
388 n-butyl H Ph > - H
F <\
7
389 n-butyl H Ph Ph H 0]
390 n-butyl H Ph Ph H S
391 n-butyl CH; CHs 4-CH; Ph H o)
392 n-butyl CH,3 CH; 4-CH; Ph CH; o)
393 n-butyl CH; Et 4-CH; Ph H O
394 n-butyl CH; Ph 4-CH; Ph H o)
395 n-butyl CH30CH; CH; 2,4-di-CH3 Ph H 0]
396 n-butyl Cl CH3 o H 0
\
A
397 n-butyl Cl CH, R F H o)
F e
®/N\N/
398 n-butyl Cl Ph o H o)
\
A
399 n-pentyl H H CHs H O
400 n-pentyl H H CH; H S
401 n-pentyl H H Et H O
402 n-pentyl H H cyclopentyl H 0
403 n-pentyl H H cyclopentyl H S
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426 n-pentyl PrCO CH3 4-CH3 Ph PrCO 0 427 n-pentyl Ph CH3 3-Br Ph HO 428
n-pentyl 2-thienyl CH3 3-Br Ph 2-thienyl 0 429 n-hexyl HH 2-F Ph HO 430
n- hexyl HvGH3/0enset opentyl H O 431 n-hexyl H CH3 cycl oheptrgir/udon23c24 WO

03/011842 PCT/ US02/ 23614 Entry RR R 3 R4 R X No. 432 n-hexyl HCH3 2-F

Ph H[0O EABy n-hexpl H CH3 RZF Ph HR¥ 434 n-hexyR* H Et 2{F PIR°H 0| X35
n- hexyl H n-propyl 2-F|Ph HO W¥36 n-hexyl H isopropyl 2-F Ph H 0| 437
n- hexyl Ne-ph o-F Ph H O 438 n- hexyl CO CH3 2, 4-di - Ph H O |439
n- hexyT 4ou3 HZnQéat P, 4-di +CH3 Ph HH0 440 n- dyep@yiéptﬁh Et Ph HHO 44
n- hexyl Ph Etl Ph H ¥ 42 n-hexlyl Ph Et 4-pyridyl 3—n-hexyl-—Br Et Ph
Br 0| 4445n. hex9‘rP‘3B\'fyl Bl 2-F ph Br oH 445 cycl oprpébyl “HH cycl"(‘)pentﬁ’ HO
446 cycl ggropyt n?eh‘ty#’ 4-dip O PhHQU 447 cyclggyopyl H[H H{® 448
cycl dpropyl 3-F Ph HO 449 cyclopropyl HCH3 3-F Ph HS 450 |
cycl dpr A%l H crmestyH © \H 45fL cyBl opriopyi H2Efnve) - $H o522 [ O
cycl oprogg! LthHeﬁ@Yi 4= CR3 PO 453 CyCy. Eg)@ﬁgyury,lﬂ §opr qpyl RPpH O
409 n-pentyl H H 2-thienyl H O
410 n-pentyl H H 3,4-di-Cl Ph H 0
411 n-pentyl H CHs n-butyl H 0]
412 n-pentyl H CHs; n-butyl H S
413 n-pentyl H CHs = N H O
S\
414 n-pentyt H CHs PhOCH, H 0]
415 n-pentyl H CHs; PhCH,OCH, H 0
416 n-pentyl H Et 2-F Ph H (@)
417 n-pentyl H Et 2-F Ph H S
418 n-pentyl H . 4-CH3 Ph 2-F Ph H 0
419 n-pentyl CH; Et 4-CH; Ph H O
420 n-pentyl Cl CHs n-butyl H 0]
421 n-pentyl Cl CHs Ph H @)
422 n-pentyl Cl CHs Ph H S
423 n-pentyl Ci CH3 4-Ph Ph H O
424 n-pentyl Cl CHs @_\ H O
425 n-pentyl Cl CHj; @_\ Cl O
426 n-pentyl PrCO CHj;3 4-CHj; Ph PrCcO O
427 n-pentyl Ph CHs 3-Br Ph H O
428 n-pentyl 2-thienyl CH; 3-Br Ph 2-thienyl | O
429 n-hexyl H H 2-F Ph H )
430 n-hexyl H CH; cyclopentyl H O
431 n-hexyl H CH; cycloheptyl H O
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454 cycl opr opyl

H i sopr

Ph HO 456 cycl opropyl
Ph H O 486 osycisepr opyl

opyl

3- pyridyl
H n- hexyl

H O 455 cycl opropyl
Ph HO 457 cycl opropyl
H Ph Ph HO 459 cycl obutyl

H n-butyl
H n- hexyl

4- CF3

4- CF3
H CH3pP¢T@eB2/BA61H 0 25

WO 03/011842 PCT/US02/23614 2 3 RR R5 X Entry RR No. 460 cyclobutyl H
Et H cyclopatyl [H ERZN, HO rFf F 462 cyRfobutyl H EtR°H 0| AN 463
cycloputyl " HEt HO O N\ 464 cyclobutyl| HEt HO 465 cylcl obutyl {H 4-F Ph
0--Cogz- NP9 4166 cyclohutyl O ( 3-CI Ph d 0 467 cyclpbutyl d{ CH3 3-C
Ph C [S3468 CYH-RegNTYT Hi 3-CF3 H 469 ocyphopentyl H IEH3 2,@-|di - CF3
Ph H 470 cyclopentyll H CH3 214-di -CE3l Ph H S 471 cyclopent Hg‘ but yl
HO #7248cl Ppehlna;myl H(3- F Fbh 4J CHEWh H o 473 %FBl opentyl dilz cfeSAh H 0
474 cycl ntyt—C 3, HD  475xXyehopentyl] CH3 CH3 &h H S
476 ¢ clg%gnt O pn o gy Gycl ohentyl “0 CH3 Ph (00

435 n-hexyl H n-propyl 2-F Ph H 0]

436 n-hexyl H isopropyl 2-F Ph H 0]

437 n-hexyl H Ph 2-F Ph H O

438 n-hexyl CH5CO CH; 2,4-di-CH; Ph H 0]

439 n-hexyl CH;0CH, CH, 2,4-di-CH; Ph H O

440 n-hexyl Ph Et Ph H 0]

441 n-hexyl Ph Et Ph H S

442 n-hexyl Ph Et 4-pyridyl H 0

443 n-hexyl Br Et Ph Br 6]

444 n-hexyl Br Et 2-F Ph Br O

445 cyclopropyl H H cyclopentyl H @]

446 cyclopropyl H H 2, 4-di-Cl Ph H O

447 cyclopropyl H H @_\ H 0]

448 cyclopropyl H CH; 3-F Ph H 0]

449 cyclopropyl H CH; 3-F Ph H S

450 cyclopropyl H CH; S\~ H o

(3
451 cyclopropyl H Et SN H 0]
i

452 cyclopropyl H n-propyl 4-CF3; Ph H O

453 cyclopropyl H isopropyl Ph H O

454 cyclopropyl H isopropyl 3-pyridyl H O

455 cyclopropyl H n-butyl 4-CF3 Ph H @)

456 cyclopropyl H n-hexyl Ph H @)

457 cyclopropyl H n-hexyl 4-CF3 Ph H 0]

458 cyclopropyl H Ph Ph H O

459 cyclobuty! H CH; 4-CHs Ph H 0]
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478 cycl opentyl

cyclo

hexyl

H CH3 n-propyl

G CH3 Ph A S 479 cycl ohexyl
HH2, A4-di
R 2 R3 RwWOR3X118Mp. 481 cycl ohexyl
0 483 cyclohexyl

HH3-FPh HO 480
-CH3 Ph HO 26 WO 03/011842 PCT/ US02/ 23614 Entry R
HHHO 482 cycl ohexylpCHUSHB23s1pr opyl H

HS 484 cyclohexyl HCH3 HO F 485

cycl CH3 R7Cr P HRE™ 486 cgelohexyl H @B 3-Cl RBh HRB 487X
cyclohex CH3 S HO| ¢ ~\e 488 cyclohexyl HEt S HO |c ~\e 489
cyclohexép H n- propyl 4-CF3 Ph H O 490 tycl ohexyl H n-priopyl ria
491 c XY (ﬂcbgﬁﬁr pyt—Ph H pZ cyC|onexylsk1|sopropyﬁ43-pyr®
493 cyclo exy | 3-C Ph HO 494 cy VH n-jpent yl C
495 clycl ohexyl H n- hex;l 4-CF3 Ph H O 4P6 c ohe yI H4-F Ph PhiH C
cycl ohexyl CHB CH3 3-CiH3 Ph H 0| 498 cyc ohexy CH3 CH3 3-CH3 Ph H S
cycl ohexygs CHB g&mgu@yrldyw1CH3 0 BP0 C Y 2 3 @h
501 clycl ohexy -thienyl i-Pr 3ipyridyl Y
2,3-dj-CH3 Ph|{H O 503 |cycl ohexyl O CH3 S
462 cyclobutyl H Et ] g H 0]
LN
S
463 cyclobutyl H Et / N\ H 0
O N— .-
ANEEAAN
464 cyclobutyl H Et H 0]
SNj Vi
465 cyclobutyl H 4-F Ph o H O
\
A
466 cyclobutyl Cl CH; 3-Cl Ph Cl O
467 cyclobutyl Cl CH; 3-Cl Ph Cl S
468 cyclopentyl H H 3-CF3; Ph H 0]
469 cyclopentyl H CHj; 2,4-di-CF3 Ph H 0
470 cyclopentyl H CHjs 2,4-di-CF3 Ph H S
471 cyclopentyl H n-butyl o H O
\
Y
472 cyclopentyl H 3-F Ph 4-CHj3 Ph H 0
473 cyclopentyl CHs CH3 Ph H 0]
474 cyclopentyl CHs CH; 3, 5-di-Cl Ph H O
475 cyclopentyl CHs CH; Ph H )
476 cyclopentyl Et CHj; Ph H 0
477 cyclopentyl Cl CHj Ph Cl @)
478 cyclopentyl Cl CH, Ph Cl S
479 cyclohexyl H H 3-F Ph H @)
480 cyclohexyl H H 2, 4-di-CH; Ph H 0]
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497
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504 2- propenyl

2- propenyl

H H cycl opentyl

HHCH3 HO 505 2-propenyl
H O 507 2-propenyl
PCT/ USO2/aeata11sEntry R R R R RS X No. 508 2-propenyl

H H Ph

H H i sopentyl

H O 1506
HO 27 WO 03/011842
H BCPrUShR/SB616509

2-propenyl HH 2-quinolinyl HO 510 2-propenyl HH- 1- HO N S 511
2- proréﬁﬁhyH'CHS H'0 512 R?propenyR°H GH3 2, 4-R*F Ph H|0 RE3 2{pkqpenyl
H CH3 -di-F Ph HS |514 2-prppenyl HCH3 2-F-4-CF3 Ph|H 0 515
2- propean HEt 2-napthyl HO 516 2-propenyl H Et 2-naptlhyl HS [517
2- propenygqs H Q;@%gmgw 518 2-propenyl H Et 0O N 519 2-popenyd |H
n- propyl 2-F-4- Ph H O 520 2-propeny]l H ;A di -CF3 Ph H O |521
2-propenyl H #-F Ph 2-F-4-CF3 Ph HO 52 2-p enyhi"CH3 |[Et S H O} 523
2-propenyl ClI CH3 3-CE3 Ph Cl 0 524 2. propenyl O —CH3-3-1EF3—Ph—EH—S 525
2- propend@2 Br | EYOigbess |Ph B 0 | 526 H H 3- pyPI®Y H 0 |so'Butery(PJ 527 2-
H H /"¢ 0 [150BHE8MYT SH CHs n-propy!
484 cyclohexyt H CHs b H 0O
F A
7
485 cyclohexyl H CH3 3-Cl Ph H 0]
486 cyclohexyl H CHs 3-Cl Ph H S
487 cyclohexyl H CHs SN H 0]
a7
488 cyclohexyl H Et S\ H O
o
489 cyclohexyl H n-propyl 4-CF3 Ph H O
490 cyclohexyl H n-propyl 3-pyridyl H 0]
491 cyclohexyl H isopropyl Ph H (0]
492 cyclohexyl H isopropyl 3-pyridyl H O
493 cyclohexyl H n-butyl 3-CI Ph H 0]
494 cyclohexyl H n-pentyl 3-Cl Ph H (0]
495 cyclohexyl H n-hexyl 4-CF; Ph H @)
496 cyclohexyl H 4-F Ph Ph H 0]
497 cyclohexyl CH; CH; 3-CH;3 Ph H 0]
498 cyclohexyl CHs; CH3 3-CHs Ph H S
499 cyclohexyl CHs Et 3-pyridyl CH; 0]
500 cyclohexyl Et CHs; 2-F-4-CF3; Ph Et o
501 cyclohexyl | 2-thienyl i-Pr 3-pyridyl H O
502 cyclohexyl Cl CHs 2,3-di-CH3 Ph H O
503 cyclohexyl Cl CH3 2,3-di-CH3 Ph H S
504 2-propenyl H H CH3 H O
505 2-propenyl H H isopentyl H O
506 2-propenyl H H cyclopentyl H O
507 2-propenyl H H Ph H o)
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28 WD 03/011842 PCT/ US02/ 23614 Entry RR R R RS X No. 528 2- H CH3
4-(CF30O)Ph H O isobutenyl 529 2- H CH3 4-(CF30 Ph HO isobutenyl 530 2- H
CH3 4- (CR3Q)Bh1t#4S i sobutenyl 531 2- H n-butyl 4-(CH30 PRCHU022®0but enyl

532 2- Hn-butyl (4-F Ph)OCH2 H O isobutenyl 533 2- H n-butyl (4-CH30

PhCH2CHERptRy0 [ 1 SORUT enyl SRE 2-[H PR® 2-thienyl R0 isobyten® 535X H 4-F
Ph Phl H O "ispbutenyl $36 2- CHBCO Ph cycl ohexyl H O isdbutenyl %37 |2-
cH3CA PhNS-F pPh H 0" i sobutenyl | 538 4-pentenyl H CH3 Ph H 0 539 4-pentenyl
H CH3 Phgdd S Q%p‘?@ﬁﬁ enylHH HPh HO0 [541 5-hexenyl H QH3 ZHF Ph SH|0 542
5-hexenyl H CH3 2-F HS 543!5-h I —H-CH3—N-—-—o—H01-e+—544—-5hexenyl
Hisopro8d 4 2era®Wh|H 0H 545|5-hEkenyl H PRIUPRIE¥30) PH H
510 2-propenyl H H -1 H 0]
511 2-propenyl H CHs; @i\/t H @)
O /'l\
512 2-propenyl H CHs 2,4-di-F Ph H o
513 2-propenyl H CHs 2.,4-di-F Ph H S
514 2-propenyl H CHa3 2-F-4-CF; 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 SN H o]
o
518 2-propenyl H Et N H 0]
L,
N™ '~
519 2-propenyl H n-propyl 2-F-4-CF3; Ph H O
520 2-propenyl H Ph 2,4-di-CF3; Ph H O
521 2-propenyl H 4-F Ph 2-F-4-CF; Ph H 0]
522 2-propenyl CH; Et S\ H O
i
523 2-propenyl Cl CH; 3-CF; Ph Cl o]
524 2-propenyl Cl CH; 3-CF3 Ph Cl S
525 2-propenyl Br Et 3-CF; Ph Br @)
526 2- H H 3-pyridyl H 0O
isobutenyl
527 2- H H H 0]
isobutenyl

28



546 5- hexenyl CH3CO CH3 2-CH3 Ph CH3CO 0 547 CH30O H H cycl obutyl HO 29
WO 03/ 011842 PCT/ US02/ 23614 Entry RRR 3 RR X No. 548 CH3OHH 2,4-di-F
Ph HO 5%06 0GB+ H (4-CH3) PhCH2 H O 550 CH3O H H 2- quipamltsayt3eid O 551
CHBOHCH3 CH3 HO 552 CHBOH CH3 CH3 HS 553 CH30O H CH3 3-CF3 Ph H O

554 ET».ﬁ%U— 2-RUryI'TH OR* 555 CH3® H (H3 2-furRfl H'S 556 &BO H
t hi enyl 557 CH30 H CH3 3-(4-(OCH3)thienyl) HO 558 |CH3O H CH3 NON H O
559 GH3IAN® n-jpropyl 4-{CF30 Ph HO 560 I|CH30O H 4-F Ph 4-(CF30Q Ph H O
CH30 [Br gpgobufyl g-CF3[Ph Br 0 . cH,0 [562 GIPGHS O{N NHN 56D Et O 3-F
Ph Et| cycl opentyl HO |564 EEOHHCH3 HO 565 EEOHHCH3 HS 566
H 3, 4-di - CH3 PFﬁOhut?nyl5a7 EtO H {CH3 n-prapyl H O 568 EtO|H CH3 cy¢l of
R N SR U e L T
isobutenyl
530 2- H CH;3 4-(CF;0)Ph H S
isobutenyl
531 2~ H n-butyl 4-(CH3;0)Ph H 0]
isobutenyl
532 2- H n-butyl (4-F Ph)OCH. H O
isobutenyl
533 2- H n-butyl (4-CH;0) PhCH,CH, H O
isobutenyl
534 2- H Ph 2-thienyl H 0
isobutenyl
535 2- H 4-F Ph Ph H o)
isobutenyl
536 2- CH3;CO Ph cyclohexyl H 0]
isobutenyl
537 2- CH3CO Ph 3-F Ph H O
isobutenyl
538 4-pentenyl H CH; Ph H o)
539 4-pentenyl H CHs; Ph H S
540 5-hexenyl H H Ph H O
541 5-hexenyl H CHa, 2-F Ph H 0
542 5-hexenyl H CHs 2-F Ph H S
543 5-hexenyl H CHs; ;‘*O H O
Z
cl
544 5-hexenyl H isopropyl 4-(CF;0)Ph H O
545 5-hexenyl H Ph 4-(CF3;0)Ph H O
546 5-hexenyl CHsCO CH; 2-CHs Ph CH,CO O
547 CHs0 H H cyclobutyl H O
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30 WD 03/011842 PCT/ US02/ 23614 Entry RRRRR5 X No. 573 EOHCH3 HO
574 Et O H n-butyl

OWN,

2-t hi enyl

HO 575 EtO H Ph 2-thienyl

HO 576 EtO

CH3 CH3 4wBro3Pmskt 0 577 EtO Cl CH3 n-hexyl HO 578 EtO @ecTaids226Ci Ph H O
579 EtOC CH3 2-Cdd Ph HS 580 EtOd n-butyl Ph d 0 581 (i-Pr)OH H CH3
HO gnh?;- PF)O H'H CHB HR® 583 (REPr)D H H 3,R5-di-O [Ph RO 584
(i-Pr)OH HOF-7('|~ 585 (i{Pr)OH CH3 3-Cl-5-F Ph H|0 586 (i-|Pr)lO H
CH3 3fCINg.F ph H S 587 (i-Pr)OHCH3 NS HO N588 (i-|Pr)O H idoprlopyl
4-Br Pi g0 PBICH,0P)[O Hif-F Ph 3f-di FthqucﬁlFFa«QO (|-Pr)|€DCI—LcEt
2-thipnyl H 0l 591 (i-Br)O CH3CD Et 2-t (i p,— 3-F
Ph 2, - df49F Ph CCHaO 593 n-Buo H H el p=nty<14¢H<»Ph§b)4 n-BuO M H ygi ooct yl
HO -—BuUD OOC[H!I HIS $P6 Nn{ BUO FHghbho [oocfyl H O [587| n-BuO
H Et WB "QQCH? uOH Et 2.41di-F Ph HAQ qu n- BuQ H Et. PhOCH2 H 600
n- BuQ H 5%lopr opyCHePcl doctyil H ¢ CHs CHs H o

552 CH,0 H CH; CH; H S

553 CHs0 H CH; 3-CF; Ph H O

554 CHs30 H CHj 2-furyl H O

555 CHs0 H CHs 2-furyl H S

556 CHL0 H CHs 2- thienyl H @)

557 CH;0 H CHs 3-(4-(OCH)thienyl) H o

558 CH:0O H CHs; N\/j‘l H 0

559 CH30 H n-propyl 4-(CF;0)Ph H 0]

560 CH30O H 4-F Ph 4-(CF;0)Ph H 0]

561 CH-0 Br isobutyl 3-CF; Ph Br O

562 CHs0 H CHs N H 0

O

563 EtO 3-F Ph Et cyclopentyl H ®)

564 EtO H H CH; H O

565 EtO H H CH; H S

566 EtO H H 3,4-di-CH; Ph H O

567 EtO H CHs; n-propyl H 6]

568 EtO H CHs cyclobutyl H O

569 EtO H CHs; cycloheptyl H 0]

570 EtO H CH; cycloheptyl H S

571 EtO H CH; = N H O

A
572 EtO H CH; 3,4-di-F Ph H O
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31 WO 03/011842 PCT/US02/ 23614 Entry RR2 3 4 RRR5 X No. 601 n-BuOH

n- hexyl cyclooctyl HO 602 n-BuO CH3 CH3 3,5-di-F Ph HO 603 n-BuO PrCO
Et 3,5-diwOH3/0Ps4H O 604 n-BuO Br Ph cyclooctyl Br 0 60®Crrispzaicyd ) O H
CH3 3-Br Ph HO 606 (n-pentyl)OH CH3 3-Br Ph HS 607 (n-pentyl)O H CH3
2-napt hyEnthy O] 60R(n-pentyR) O H CHR’S e[H O ¢ RY 609 (nihexrt) O HXCH3
cycl opro&/I H{0O 610 (n-hexyl)O|H CH3 n- [gentyl HO 611 (n-hexyl)Q H CH3
3-Br Ph D 612 (n-hexyl)O H CH3 2-napthyl HO 613 (i-hexyl)O CH30CH2 Et
Ph H &¥d (1]-hegyd ) O [CH3QEHZ Bt PhpH S| 615 HHH3, [5-d+d Po HO
616 CO2H H CH3 3, 5-di-d Ph HQ 617 COPH H pr v Ph HO 618 CQRH H
propyll HO Nty 0' 619 CO2H H CH3 Ph H O} 620 CQ2H HCH3 $§ HO 621 CO2H H
CH3 H|0 622 CO2H CH3 QH3 3, 5-di-C Ph HO 623} H CH3|i sopropy]l 3:Br Ph
H 24 CORHICH3 | sopropyl—3-Brl Ph CH3-0 625 CORH CH3 4+FPh pnﬁ}pﬁl-r H
0 4 574 EtO " |7 H n-butyl 2-fhienyl H 0

575 EtO H Ph 2-thienyl O

576 EtO CH;3 CH; 4-Br Ph H 0]

577 EtO Cl CHj,3 n-hexyl H 0]

578 EtO Cl CH,3 2-Cl Ph H 0]

579 EtO Cl CH, 2-CI Ph H S

580 EtO Cl n-butyl Ph Cl 0]

581 (i-Pr)O H H CH;3 H O

582 (i-Pr)O H H CH, H S

583 (i-Pr)O H H 3, 5-di-Cl Ph H 0]

584 (i-Pr)O H CH; y - H o)

F -\
A

585 (i-Pr)O H CH,3 3-CI-5-F Ph H O

586 (i-Pr)O H CH;3 3-Cl-5-F Ph H S

587 (i-Pr)O H CH,3 N/S ‘o H O

588 (i-Pr)O H isopropyl 4-Br Ph H O

589 (i-Pr)O H 4-F Ph 3,4-di-F Ph H 0]

590 (i-Pr)O CH3 Et 2-thienyl H O

591 (i-Pr)O CHsCO Et 2-thienyl CH,CO | O

592 (i-Pr)O Cl 3-F Ph 2,4-di-F Ph Cl O

593 n-BuO H H cyclpentyl H 0]

594 n-BuO H H cyclooctyl H O

595 n-BuO H H cyclooctyl H S

596 n-BuO H Et cyclooctyl H O

597 n-BuO H Et Ph H 0]

598 n-BuO H Et 2,4-di-F Ph H @)

599 n-BuO H Et PhOCH, H O

600 n-BuO H isopropyl cyclooctyl H O
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626 CO2H Et H 4-F Ph H 0 32 WD 03/011842 PCT/US02/23614 Entry RL RR R R X
No. 627 CO2H Et H 4-F Ph Et 0 628 CO2H Et CH3 4-F Ph Et 0 629 CO2H Et

propyl

CO2H Ph_CH3 2-furyl

PhwH 06/01B83D CO2H Et propyl
HS 633 CO2H 3-Br

Ph Ph 2-thienyl

Ph HS 631 CO2H Ph CH3PRTfusnyt3cid 0 632
HO 634 CO2H n-PrCO

H 3-Cl| Fntiy0 | 63RC2H n-RCO H 3-wRridyl HO @&36 CO2H h-PrROH pXH|O0O N
i 637 (CO n-RrCO CH3 3+tCl Ph H|0 638 C2H n-PrCO CH3 3-CI Ph n-PrCO 0 11
639 CO2H' = PH 3-CI Ph H O penty]l CO A salt of a conpound|of Fornu}a may
be prepamset in sintBualur | ng Hhe fii nathexylsql atma,cmawpurlflcat Hon of &
conmpouhe—or separately reactingthe pyrified conpound in its freelbase
form it 9% SUI t&b@!—g ganp@3or | no@b‘anl ¢ aci §5a‘i’1tf ||%0I ating H’ue spf | t hus
formed. lgpkew sen gmn hepre@TPqUNd @ FOT U3 fi- 9y NS|a C@f boxyg ¢ acid
noi et (e g a salt qgf said rrrmnund nf ormula | may b
pr epai ed 8¢ sepan”a@léq)y red¥ting it RRi thla suiealpeVinor gani cBor of §ahic
base @ndgps0l at(h%n VS sal Tythus Top[ed. | The Leg s, phar maceuiy cal
acceptlabl e sallt” érs/to a rellatively non-toxic, |norc1a1i c or orgahic
acid addié®® on s(amenbd)Oa conlﬂound of Che pr esent3- BrRfent i on| (sebl, e.lgS, | Berge
et al |7 gd7 P O | 00 | 19 I9¢ - frepres |ve saftsgf—th
conpounds of F'orrJeIr@B | ncl ude tihe (go vention ?H?}@h toxic salts ang [ he
quat ef na®98 amrdnipenty el ts wHi ch jar eCHor ned, for_e®anpl e, fronH i nor Gapic or
organiic acids |or bases py neans [wel |l known i @ 7 For exanpl e, such
acid addition |salts inc|ude acetjate, adipate,\alginate, ascorbate,
aspar t-ate.—benzoat e,
609 (n-hexyl)O H CH; cyclopropyl H o)
610 (n-hexyl)O " H CHs n-pentyl H O
611 (n-hexyl)O H CH; 3-Br Ph H o)
612 (n-hexyl)O H CH; 2-napthyl H 0]
613 (i-hexyl)O | CH30OCH, Et Ph H O
614 (i-hexyl)O | CH;0CH, Et Ph H S
615 CO.H H H 3, 5-di-Cl Ph H 0]
616 CO.H H CH; 3, 5-di-Cl Ph H o)
617 CO:H H propyl Ph H 0]
618 CO2H H propyl . H O
7
o} _
N
619 CO.H H CH3 Ph H 0]
620 CO.H H CH; S H O
o
621 CO.H H CH; 0 H O
\ /
Y
622 CO.H CHs CH; 3, 5-di-CI Ph H )
623 CO-H CHs isopropyl 3-Br Ph H O
624 COzH CH; isopropyl 3-Br Ph CH; @)
625 CO.H CHjs 4-F Ph propyl H @)
626 CO.H Et H 4-F Ph H O
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benzenesul fonate, bisulfate, butyrate, citrate, canphorate,
canphor sul fonate, cinnamate, cycl opentanepropionate, digluconate,
dodecyl suwbabt®118¢t hanesul f onat e, fumarate, gl ucohept anoatP€I/US02/23614
gl ycer ophosphate, hem sul fate, heptanoate, hexanoate, hydrochloride, 33 WO
03/ 01184RntRCT/|USOR™23614 FRdr oir omrde, Mydr oi odrde, RS X
2- hydrioxyet hanesul fonatpe, itaconate, |actlate, naleate, nmandel ate,
met hanes%onat e, 2- napht hal enequl fonate,| nicotinate, nitfate, oxal at
panoatie, epect I|natagn.Hoer sul g e, |3- phenyl propi onakasn picrate, pi vallape

pr opi onate succinate {sulfonatle tartrate thiocyanate !tosylatel
undecano®®, and G9! i ke. Hase [sal®8sindl ude, 4 EF%xarrpl o, afkal i| Ret al

salts su@ﬁgés POTE@SH UM andesodi|Uny 3ol U5, al Kal pge ear th| metp sgibs such
C

as callcium and magnesium salts land amonium salts with organi 5 such
as di dycl®hexyl afiPetl and N-Fet hyl - poghlucani ne.  RHditionally, HbasicS
ni t r ogen ggpntai MdRIPTr Opps g1 t e ugate bas y be quatenizeds W th
such agents as I(gjmt%r al kyl hHelIlcesC(gﬂéch as net h%llﬂﬁet hyl , DrorFJIVI agd but yl
chl ori{de$32 brloniGie4l and i dth des; dBld:l kyI sul fai-és'yll i ke d{ metHyl, [dBet hyl,
and dijbu st dll Syt supfates;ton i rrert{ des, such
decyl | | lé%?vl m/rl S a%glrgﬁrearv If'chl or i desE Hg Am des andHi odi d@f
ar al k)l Iﬁah des IOCP@H benzry-Pr@l(ad pherHat hyI br omi3g@kbh and t he | Hke. [TBe

esterq UIIUI 11 sent—tfventton—ase u toxt—t;
pharrmceu?lcal toa?'érceptabf)gég erstor exarrpi3 (‘g‘frkyl est er suchoas

D

met hyl}, @&B8éyl ,| prGipA , |sm}l§>r©¢)yl , bHyl, tylo or; pentyl Hest er®o.

Addi tilonal estlers such as, for exanple, rret st r phenyl - Cl-C5| al kyl
may be used. The conpound of Forjmula | may stemd by a varilety| of
conventional procedures|including reacting the appr at e anhydrilde,

car bo» anp acild—or aclid chloriide-vwi-th-the al cohol group of the Hormul a |
corrpound 837he apptby i at PERBydr i delmay [be redct'dd with the HiconoP jn the

presenceged a|bagpo,Ho T achPréele aciall on  sughcash nPrco | O
' A

1, 8- bi thyl am nn] napht hal ene or N N dinethyl am nopyr| dine

appropri &% carb&QeH ¢ laci dmay [be PBact éd wi t -€H al cohbl iH t hd Bresence
of a |dehydrating agent| sugioes |di cycl ohgxyl carbodii m de,
1- [ 3- (u_agph)/I am nopr npyl -3- et h/l carbodiim de_ or other water sollublle
dehydrating agents which are used to drive the reaction by the renoval of

wat er, and Oméeﬁ’trlﬂ'a'dbmp%ﬂn@SW&Hum rﬁé&lﬁém%bare@h%ftu blGRf thehndrey al so be
effected us; ng the appropriate carboxylic acid t he presence of

trifl uoretiepapd parficagen atea SPAPSIi B RHISPHarafRy re@rsm therpur'fﬂﬁdtq@@m@ve@ence of

N, N- car oyl baetam® Wih Wi duftabl®Bidadlicts md?@é\rﬁé b6D a0k isyhtiag it tltmid de with

the alc hoI n%}/ be carried out with an | ation catal yst such as 4- DVAP
or pyri Aed. 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 “pharmaceutically acceptable salt” refers to a relatively non-toxic, 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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One skilled in the art would readily know how to successfully carry out
these as well as other nethods of esterification of alcohols.

Addi t i onaWwby3/ossaxsi tive or reactive groups on the conpounecafushweysud a | nay
need to be protected and deprotected during any of the above nethods for

form ng r@ﬂtmmidﬁ,mwt@@difm&wmg@_ tHaﬁﬁQﬁfBﬁétQJ( itdl%MatB?la@té@tgl?_%afféﬁieé enoved (tjw
ti t S WwWe own I .h the rt see, €.Jd.., . eene an

PG M {)ﬁ%"@e‘%@&%@@ﬁ?@'@%%nﬁﬁﬁ'tf@lﬂ?ﬁv@na@ RicRtigte. nIWtPefg)?Qf%w York,

(1999) ) .paddoatiDpedindie] PérufPsIE] 8503MAFE3i8natEhecreeTRRERES ppbpidreteul a | may

contain one or e asymetrjc centers,. depending upon the |ocation and

nat ur e ﬁlc?'ﬂ%tev%\rj)#fsg?fg’ %‘Uﬁ?i%'ﬁ%@g%@ﬁy‘ag‘dgn tlelr[)?'&d thedikBon at ons may be
present in t/IBaséBhltONcluse, foOSngis, allillMetilisafteElidthd SRR ah@sdédi@ge W th
t he absol Hte configuration %240 p_roﬁuces cLhe conpound of Formula I wth
the nor &8 ﬁ@%ﬁaﬁﬁ%iagﬂbm@kaga?' UcH @5i G |Ciun anchmagnesiim sl @AR GBS et r y
may a: S Gali wilh e@%ntclbzhlses 3ﬂbhd$£<$EYdl&ie£ﬁﬂammbainH?ﬂln®ﬂﬁﬂlD—@u?ﬁn:ﬁﬁ@. bond, f!‘O(r]I

exa e,.the centra ond adj.oi nin romati c rings o e specifie
corrpnguncﬁ&dm%ﬂg't F’f‘%“eﬂ "998H° t?'PﬁQ Vég'l’gl?of?@“ﬁ??st@ﬁg may '%?ﬂll‘?é‘?rﬁl?ﬁg or

tr aE sf f avith sueh dgeénts as ister alkgNialieBs sushoadyhethBiosthyMBsoPYE aRE BEENENIdrINeS t her Z
or orm

Jt is,intended that all. isoner i ncludi ng enaptioners and
di ast er OHBIIES ?n%PBHj«?P; ?Ikylﬁéf[fﬁtfeék'lfﬁ g'H@Wfré’Eerth’ﬁ %‘@rf{hg‘f@ sgratgyandest ri ct ed
rot at i onlisiayl deitates, eg clapMealides sSeHRY ddcfidlauryd Uhise)] taﬁ@%tr%zﬁrbl'dhlo@iﬂéé,f i fedt ]
I N e cope o e

[ 1 Xt th f, be includ
i nst ant. VAT A% ooE Falkvnaldes e tedand pheararoramiet roddBe et i on of
sai d isomﬁriTmem'stetrstHSormLa lhﬁﬂ&cmg@itiirﬁxbff_ﬁbr@ﬁesrba?dﬂ@,cbhbﬁﬁmituqmg Fn?\r/]m in
th t.. T t, r _proce to,be utilize n e preparatiopn o e
corGrpgtrJn(fgc a@%lregtle%l’]kﬂa;?ﬁ%ng 5'3}5'&%&3 &y strﬁ‘ét?%[lp@"é‘yppf,gpé’g%&[ﬂ?éf" g\étéf'i'red.
Such f adséabusyl,as péthtgll estdre c At ditiond elstehBSLﬁzh%\@j fol exafnpre) mlébh,yl &.ﬁi’é}drlfpfﬂer@ll[leCi fic
bstit ' t ' ocati on n the nole e, a ay a
Fole i n'iie PR ey Betilhof fo saapry Lt Eophin ey rpdrrien ey Spedryich
conpounasnedntivial pracedersiimiudindeaetifotae apﬁroaﬁaeteraaa;zﬁrloye, ?mﬂ@"c zeid, cb%/_ one of
di Ll in th t. | I e _conpouyn of thi.s invention my
gre L)Pg[))aérc ?ééhtl)oyd%!t‘@ﬂ %‘?68%5?%%%‘1%%@?5@%8\% Ii(??"'fp:@ng'r ﬁ%ﬁﬁpm”%ﬁom processes
anal ogowshydrigeabay. beliracted rithdha dicold] irFtlnerpué@nbensagbgsmtm;]fabilitytetlm:y&gdsﬁz hesi zed
di ly: 2 .. Reaction Scheneg an
cocor & M8y TR R ASE Pradraps S aPonBERRNRC RN

appropriate carboxylic acid may be reacted with the alcohol in the presence of a

dehydrating agent such as dicyclohexylcarbodiimide, 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 trifluoroacetic
anhydride and optionally, pyridine, or in the presence of N,N-carbonyldiimidazole 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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coupled in Reaction Schene 3 to provide the conpounds of Formula I. Route
(A) of Reaction Schenme 1 provides a nethod to prepare conpounds 4 and 5
where R' we 0@011882 | ower al kyl or benzyl, R3 is not hydrog@eaT/tsnn23¢14 s O.

The first step shows protection of the acid group of a cormmercially

avai | abl e aspetet@ingotieds offorviala |coaypeshidn bndyr Mo Esywhdtrikbeersi N the art

has for anpl g, by.formn este followed by N-acyl ation
jvlu'f h thé Bﬁﬁq'g%f"g%i @eﬂaf?éﬁen 8”%8 ”(fa‘?fjtbé"arﬁ?&@@v 897‘5"99 Aéymﬁ"%g gr oup
such as dagdom. atbimsaldyybe ﬁre@mmﬂmemﬂon (S) dermgotmheérdwrréteaamewaérb thgzewn i n

up, o gt BBsmlrarist iR arich PodSS e AerRedid dirolmienivtes Berea form

of conpaiesidabile bioldgical adtivieg mafehemyhsmn@@l gbyPREnARaRAIEPBE prasehhgudioesence

of a dehydr.ati,ng reagen such as . DCC or SO vi des conpound 2.
Corrpoundggr'%ﬁg r&ﬂ@% %@“&%ﬁ\yﬁ?g%&tf@e Eﬁc@tral/m}‘%‘ggmf‘g MQ defined for
For mul a droraatigpingsds they/speeNied ad)mpalirhi@ds For 35 WO 03/011842 PCT/ US02/ 23614
exanpl e, one Daki n- st

C

reaction whic PEG'ES?;S’P@dﬂ%ﬂ%&%lﬁﬁ@&%ﬁflﬁgﬂ@%@% o] tﬁﬂ%m'@é‘deﬂwd pyri di ne.
chi o RS’S“BS*?“““Pe@a"”e“‘b“y?“ﬁﬁ‘“;’sb@@m“““’e@""”’??‘?fé‘?°ﬁﬁ3vfé;§?et° h e
chl oride wi
Grignard reaglé'ﬁfntgrﬂf%qqg%t laaugagﬁp%r@o&er? an g RpMErs EFW%EF bMet hods
for the naoraef a@ﬁmmétnkeérﬁaesarw r@ﬂftﬁl@dlfdatﬁanfdsaiésa%bédisab@lgé asas"ep_drag@dl vatives

al sq_ be en exa eb. a s,.Whjch are
Eﬁgvm t @fHDSE rtﬁj&lﬂug%eqoﬁomﬁ@rgzg(?de"&fﬂﬂ%ﬁrﬁ’g trger? 'P‘?‘n@ﬁméﬁgl""l@'\égh%nder aci d
T XU ool sl Tor e 20T f and el o et d“’*mme'ﬁ“ﬁff’f’m@%‘@"* oot ng, to
m xture.of sulfuri i : ) :
provi de 'S(:O(S'?*%'c?dﬁlé UEESHRY ge 95‘?0@@ %’#dmf% n teg‘%lﬁ*ﬁ SR ﬁéﬁ”%agat the 5
pogi :E ihon | t Twieldartivailar poogss 1z>e:dat dﬂMzéc{mStbe prdplatatidn bﬂthb%n@bhndé’lfﬂthleorrggg '?dt g
an u ex in two re
the att WeRSTEREN, Zor e B, e Sibrbr LB SE oG Rout o
(B), onéh&:weqlfrcépmbetycanqwmmﬂaemﬂm subsﬂtueﬂts pdesibiSativariadid pchims @in théne
4-positi Q e.c ttache the 5-.position,
Chat 1 s R ARy Bendh e BibPra P B Whsaalcf gy e eRbl e (B) a
conmer C|catnbyUlad&aQﬂtlabirwemmnnJ hase fhctars aporeadilytrecognizeeyaand aftoedinargdkitl basi ¢
condi ti gnge 5 f or exanple, w th aqueous sodi um hydroxide, wth an

appropriate Rd-acid derivative, (e.g., R4COY), where Y is a | eaving group
such as chl orlwgeteralpthe\cothpotids di-this yvehtieh mpy bd pedpared Kiostpodend 7 may be

then CO‘H&JhﬂF&u‘é’é krbov%'mqﬁee ‘Iart %ng%y (%n v§/rt1 ;e)r[ocegsetshaena orgggse he?et(()).f 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 to provide the compounds of Formula .

Route (A) of Reaction Scheme 1 provides a method to prepare compounds 4 and
5 where R” is C4-Cg 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 aspartate 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 aqueous work up, to give
compound 2. Alternatively, 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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a strong non-nucl eophilic base to nmake the keto ester 8, where R' is Cl1-C6
al kyl or benzyl. Cyclization of conpound 8 using a dehydrating reagent
such as PEGl03/oprsayi des conmpound 4 where X = 0 and R3 is acrashetest t he 4
position. Reaction of conpound 8 w th a nucleophilic S reagent such as
P2S5 i n exaeinplenbse sugthmathodywheh Re= Me, isahe e ikhowh Oakini\@estybasiibRA uhichi t h

oS e BePS PR e U Sar SRR BB dufr et o o

conpounchydroen, monkﬁiunéﬁ rﬁaﬁ b&® c@’fveﬂt@d todreadd ¥hibAd@wlte a\téé@ngétﬂjh&ss uch as
hal o an or 10 may be

Ei t her co n
chosen q@' %gﬁ@f’é‘? f‘?%éear%etdev?" g G %%H(ﬁ??éf%ﬁuc %h?lﬁetoﬂ?véﬂeoup in the
desired oermbopmobﬂuGthedr?métydds)@efheﬁdirrnaﬁloﬁbf REbSsh ?ﬁzoh{&@uﬂd gffroﬁ adRi%%\t ? rfd'moge
di reacted wi n ami de or thioa
nhor e P eI, e be Sy Ao el by debeo e Biargdgs wihare
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‘ a strong non-nucleophilic base to make the keto ester 8, where R” is C-C; alkyl 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

acetonitrile/triethylamine, with heating as necessary, gives compound 4 where X = S and

R®is 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-Cq alkyl 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 thioamide

where X is either O or S to yield compound 4. Ketoesters 9 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 chlorides by well known methods. Thioamides

(R*C(=X)NH,) where X is S may be commercially available thioamides, or may be
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0O OH NH2 Route (A) HZNLCO2R' R 3 OH Route (B) 1 6 0 1. protection 4 2.
RACOY, base or base R4COOH, DCC 3. deprotection 0 OCH O 4A NCO2R' RJ~ NH
RNHRIWO0018 2 0 7 1. SOCI 2 or Dakin-West couplingPragarnp223ysily., CDl;
2. R3My-hal o (when R3 = Me) strong non-nucleophilic base; "Y OR' 0 0 0 R3
0 CO2R' drdpareiNiror thd eorﬂ?pondﬂng@vﬁlaﬁ)ldﬁmdé@wmcﬁd PBtHEdOsuch 49ugl  aci dic

or dehyc{ﬁéi Llsé) of La éss_ono rea%ggt Iéeac?gn oﬁ?eto%s%r% |th an §$l-d-e<c}r>t<hlggmldle\l ml\’lt-heCOZ RX
presence of a base provides compound 4 as an oxazole or a thiazole, respectively, where
R®is other than hydrogen and located at the 4-position. Reaction of ketoester 10 with an
amide or thioamide in the presence of base provides compound 4 as an oxazole or
thiazole, where R® is located at the 5-position.
Routes (A), (B), and (C) each provide compound 4 where R® and R* are each as
described for a compound of Formula | and where R” is a lower alkyl or benzyl.
Compound 4 may then be reduced to compound 5 using reducing agents such as lithium
aluminum hydride, lithium borohydride, or other suitable hydride donors under conditions

well known in the art.
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4)J\ CO,R" R* NH
R "
3 OR
acidic R )\ﬂ/\ﬂ/
dehydration O O
3 (X=0) 8
acidic
dehydration
(X=0)
/ Route (C)
R~ on
N_-COsR"
4
\ )H/\COZR"
Reducing base R3 # H)
Agent (X=0orS)

F R3 )ﬁK\COZR"

R l/\ ° 10

OH
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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wel | kn@qmel(ll compounds; and examples of coupling partners include boronic 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 Horner-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 like

manner, compound 13 may be converted to compound 15 where R® is H.
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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 I1), 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 17¢, 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 nucleophilic cleavage with a reagent such as an alkali metal

thiolate. Alternatively, 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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among those which are well known by those skilled in the art.
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R32RCOOR4 RN~~OHHO 5 R 5 halogenating agent or 17c (Formula I11,
= H MC or TsC, base R3 1. azodicarboxylate, 5 X trisubstituted
phosphi newOR4/11€4% M t sunobu Coupling) N\~Y 2. LiOH 18 YPET@¥R223016, halo
etc. 1 1. base, 17c RCOOR 2. LIGHR3 R2Z X R4AOR5 (1) 43 WD 03/011842
PCT/ US02/ 236THe finAhstap treﬂhe@tépaeatrdmﬁfGot@l&bécﬁﬁdb@rﬂds@ﬁfﬂﬂﬂﬂdﬁead&ﬂf ul when X

oo i, MR URoRSL R RBAG s TREE % R R Pl B B 51
React i on7&¢renRedetion Sehmer) vidhs Mitsitiobbizbiddiirly, Bclitated] by aBBUONO S R H2N~ |
Y- < ~Iazod|carboxylate reagent such as DEAD, and a phosphine such as triphenylphosphine to

make the compounds of Formula 1. Alternatively, the hydroxy group of alcohol 5 is

converted to a leaving group such as halo, tosylate (OTs), or mesylate (OMs), by reaction

with a halogenating agent such as thionyl chloride or CCly/triphenylphosphine; or by

reaction with a Y-halo compound, where Y is tosyl (Ts) or mesyl (Ms), in the presence of

a base, providing compound 18. Compound 18 may be reacted with compound 17¢ in

the presence of a base, providing the compounds of Formula 1.

Compounds of Formula | in which R is alkyl, may be converted to compounds of

Formula I in which R is H by treatment with a base (e.g., KOH) in a suitable solvent (e.g.,

methanol, THF, or water, or mixtures thereof) with heating. Alternatively, this conversion

may be accomplished by reaction with a nucleophile such as iodide or cyanide, in a

suitable solvent, such as pyridine. In addition, when R is benzyl, the cleavage to

compounds of Formula | in which R is H may be effected through hydrogenolysis by

means well known in the art.

Reaction Scheme 3
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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
(Erlenmeyer et al., Helv. Chim. Acta 28:362-363, 1945). Mitsunobu coupling of 5a 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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The salts and esters of this invention nmay be readily prepared by
conventional chem cal processes as described previously herein. The

i nvent i orwD3busther directed to novel Formula Il conpounasT(Usornpssund 16)
and Formula Il (conpounds 17, including conpounds 17a-d) conpounds shown
i N Reasibstitueft Neytkoldsis b esscrivodpoRettion Seherae BulivasrFdrinalag cepaoatdson of t he
corrpoundﬁ ﬂ%'F rmula |, and are further described as foll ows. The present
i nvent i YAC'E 6rlr'gasses t he conpounds of Forrmula Il and Formula 111, Rl R
Q2R 2 CO2R e forégdind¥eallida $¥hemeRardRarthéd illusfiatdd by tWaepedific Bxanfples R2, R3,
R4, R5, RG,. antj| X. are as defined for Fornula | above; and R7 is H, Cl1-C6
al kyl ofi¢s°GRed NS Whbsti tuted with phenyl or oxo, Cl-C6 trialkylsilyl,

aryl al kyl si | Yhe s&KsRfhd dst&PR8f thityint&htiod nRay¥e) readiffBoresar€d bid6orakkitidnal or phenyl
optional |y substituted with quT-BrCG, al k%I'l .halo, or nitro; and the salts

t her eof ?h%i'-céé’r?‘?qsﬁ??(% degeyibedRrgiusly PEIEM- ndependent | y sel ected strai ght or
br aﬂc h]ged Chairr]ne inRbkion igmuu@s dﬂ?]a:_vémig rfolvglrﬁ_dbmlalat IDc@bmurr]'nds congauhor6pt ons,
each o C r ound t L on and in es, suc roups as

e s et nata Fognts fLEBimpaud R mueh o peund RSB By i 1
m_E‘aRS aReéai%ﬁtchhGﬁ?leFﬂleThése@b?@y@ﬁisidrelugéfufiherﬁalf)regamgpn bblh_ad?]mpoursigl i COR, .
with an ropriate n er i,hde ently selected straight or branche
chain § m”%rlloﬂ'b‘ga“}’?gfgﬁhﬂ‘%sgmegr?g%&gm@bout si x carbon atons, each of

whi ch ar e al $he brisant ihentish eheaipasaegithervompdasds ofcForgiutau psndaSormula 11,

t - butyl di phenyl silyl nethyldiphenylsilyl, dinethylpentafluorophenylsilyl,
and the like. 45 WD 03/01184% RCI/1S02/23614 Th& sabpsr of this invention
may be readily prepara@d by conveémt i onal chen cal

D

RS R®

(1) y
wherein
R, R', R? R3 R* R% R®, and X are as defined for Formula | above; and
R is H, C4-Cgalkyl optionally substituted with phenyl or oxo, C4-Cg trialkylsilyl,
arylalkylsilyl, COR®, COOR®, or

R3
X/
S
R®is C-Cgalkyl, or phenyl optionally substituted with C4-Cg alkyl, halo, or nitro; and
the salts thereof.

C4-Cs trialkylsilyl means three independently selected straight or branched chain
alkyl groups having from one to about six carbon atoms, each of which are bound to
silicon and includes such groups as trimethylsilyl, terf-butyldimethyl 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-butyldiphenylsilyl methyldiphenylsilyl,
dimethylpentafluorophenylsilyl, and the like.
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processes as described previously herein. The conmpounds of Fornula Il and
Formula Il nay each contain one or nore asymmetric centers, depending
upon t he womamimsm and nature of the various substituents PdediSoBei614
Asymmetric carbon atons may be present in the (R) or (S) configuration.

Preferred i samersalt@sfehishosation iaytbeeeadiy prapacediontsrgentdriadoherhicalh produces
the conpound of ormula Il that will be useful in producing

é:orrrﬁ%ﬂa 1. or F

the conPRAFGEeHAS dqe5HkRA AeYIoOHSY PR%I™ nore desirabl e biol ogical activity. In

certain i nEt me%mpaswdﬁl;ﬁtﬁoym?lﬁayarﬁi Bamidi mrmfaéetchcbua}aﬁrgomeda@tmmt ed

rotation abou ven, oon or tra on 0|n|n t wo

L omt | GSTPSLgETleRS depaniing udon. B uRiS h i s e By ol vo

be pr eselRbiréd) @yh’fh@é’tnﬁb@b@ﬂi atd’nﬁh&ail pé mesaﬁtdn the (31)?38$)tcﬁtfhﬂgurell’bra doubl e bond
ent.1n elthe _S I nt engded t hat a I soners

(T neT aaPhEeaRG soMsrene toke iy GeaRsohis opicurfanapniy otk or *aoymet ri ¢

cent er s compolnd &SAdrinQfagflor Ririul=0M tast wWiIESE tsePgidn pRAvEIng dise ERNEIUALISEf  pure

or parti ”X ggrlfled |somaéa§)éog). [a {%(f‘ Hv1 tur s t hereof, be |ch _uded

Wit hin tF?Pém lad §pung g ngyg dspicrhie biojogicalAgtiyh: 198 'B'Ur”? 2NELST FWMBFEWai d

| sonmer s neaydalédies pn@pemtaiuecm ré&tnctécﬁio@latioﬁ@lmeutl Lgitdrk borids SormpmpRe, drconpl i shed

by standar&%lt echnajgues nown t he novel neans

descri b&gntalband a B'?ngege’ar%‘?'gapq:r&%ﬂ H‘q ﬁpeee‘iﬁ%ga'ﬁaeuﬁf% contain an
asymmetri c ceiubsituéntabelaathg reayals@bd pFezentih @ithdrl cicontpamsfdien, iy acont ai n t wo

asymmetri g tge%éer S 0%95 I eg C-2 and -1 iﬂe\,\gl ctl__cfgi ve rise to enantioners
and di aStUBYEYHE,E 2 088 MAY I RERCU Y BhE°T <'BHPounds of Formula 11 and
Formul a 111, Weintdndatehatlall isinieas (iMeludifg tedmtipﬁessaﬁtﬁd diuasfterﬁdnmns) eitreebghown i n
Table2 TabI 2 1llustrative, Exanpl.e ch and 111 R C2 CO2R
- et Gortogs 6 Y FR PR Raon AR SCHAHE) PooRR 49 7oRBEH o 5
For. mJI a ptmnsnibn gautizaly borifidd isdBerl8or acentio mixturas CEreIeof 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 lll compounds may contain two asymmetric centers (labeled C-2 and

C-1") which give rise to enantiomers and diastereomers. Examples of these and other

compounds of Formula Il and Formula 1ll, which are illustrative of the present invention,

are shown in Table 2.

Table 2
llustrative Examples of Compounds Il and Il
R\c2 R\c2
CO-R CO.R
R2 R2 c-1"
R0 ! | RO
RS R®
m (1)
absolute
t
Entry Formula |configuration R' R? RS R’
No. c2 | c1 A
1 H R — H H m CH:
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Il R--- HHHCH3 46 WD 03/011842 PCT/ US02/ 23614 Entry absol ute Fornul a

configuration RLRR RS R7 No. G2 G1 211l RRHHHCH 311 R---
HHt-Bu(Wb3paBis424 |11 RS A HHt-Bu(CH3)2Si 5 I S - PCTHISPR/236CH3 6
11l SSHHHCH 7IIR---CHBHHCHB 811l RRCH3 HHCH3 911 S
--- [CH3 A H CA3™ 10 labdon® (3 IT I R--- CH3 H H PhCHZ 12 |11
R.SCIEB“'HI—PhCI—@ éﬁn et WH P%@HZ 14 sl S|S CH3 g4 H PhaH2 15
i R - N, OH3 TR - BN Ds 1] CH3|H HY-Bu(CH3)2St 17 I S ---
CH3|H H - Bu( CH3) 2$i C-2 1/ R --- CH3 HH t-BYCO 19 Il RS CH3 H H t-BuCO
20 M == CH{ H Mg U@ |21 1T SIS CHg H H T-§yCO |22 TTcH,--- OH3 CH3
HPRCH 23 11 R--- CH3 'CHBCO H PhaHy 24 11[S --- CH3 2-thiedyl
t-BU(CBB) 29 45 ||l RS |R-€HB 2- Ghi enyll HH-Bu(CH3)PSi [26tBH(QHs)Si gH3 Ph H
CH3 =2 R ORI G815/ OB O i O3 {Bu(CH,)SI

5 [ S | — H H H CHs

6 I s |s H H H CHj

7 I R | — CH3 H H CH

8 I R|R CH H H CHj

9 [ S | — CH H H CHj

10 I s [R CH; H H CHj,

11 I R | — CH H H PhCH,

12 1T R| S CH; H H PhCH,

13 [ S | - CH H H PhCH,

14 T S |s CH; H H PhCH,

15 [ R | — CH H H t+-Bu(CHa),Si

16 I R|R CH; H H t+-Bu(CHa),Si

17 I S | — CH; H H #-Bu(CHa)2Si

18 [ R | — CH; H H t+-BuCO

19 1T R | S CH, H H t+BuCO

20 [ S | — CH; H H t+-BuCO

21 I S| s CH; H H t+BuCO

22 [ R | — CH; CHs H PhCH,

23 I R | — CH; CH,CO H PhCH,

24 Il S [ - CH 2-thienyl H t-Bu(CHs),Si

25 i S| R CH, 2-thienyl H t-Bu(CHa),Si

26 [ S | — CH; Ph H CH;,

27 [ R [ — CH; cl H CHj

28 I S | — CH; cl H CH;

29 1T S |s CHs Cl H CH;,

30 [ R | — CHs Br H Ph(CHj).Si

31 I R|R CHs Br H Ph(CHj),Si

32 [ s | — CHs Br H Ph(CHj),Si

33 I S|R CHs Br H Ph(CHj).Si
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29 |

32 |11

SSCH3 A HCH3 30 II
H Ph( CH3) 2Si
Ph( CH3) 23v043/0¥¥84D3/ 011842 PCT/ US02/ 23614 Entry absol ut e PEGrusn/z3614

S ---

CH3 Br

R ---

CH3 Br

H Ph( CH3) 2Si

H Ph( CH3) 2Si
S R CH3 Br

33 111

31 111
H

R R CH3 Br

configuration RLRZ2 R R No. G2 CG1 341li S--- CH3A d CH3 3511 R
B H RO a0 Ll bt Bu| 40d | § oot HHt B 41 1| S oo
o Ao N—&,Ph_cljgg'%i'gi i i P = h(cig) 2k 43| 11 R R4
n-prlopyl H €H3 44 | P25/ S gt Ph HCOH3 45 11| S --- Et|3-d Ph H
t-BY(CHA) 2SI 4/ TT] & RE [3-Corgh H t-Bof CHY) 2Sic) 47 11 S ©H, B
4-p\JHd\/I H T-Rll( ’2) 48 111 S S Et A-pyrldyl Ht- |((‘H’2)Bl 491 S
- Bt H Pl CHB) 23i | 50|11 FEL-- Et nbpropyl df cHg) 51 GHR --- | Et Br
Br t-Bgg [ 2Si 52 TRT[RRR(EC BEt Br [- BUGCAS)ZST {53 11 S -y CF3THP HH
CH3 | 54 11 § --- CHRCH2|CH3 [CHR [4-CHRQ PhaHR'| 55 111 S| S CEICHD CH3
(4- CH3@FPhcH2 1l S | — Et " H H PhCH,

38 ]l S S Et H H PhCH.,

39 Il R -— Et H H t-Bu

40 I S - Et H H t-Bu

a1 Il S | — Et CH H Ph(CH).Si

42 i S S Et CHs H Ph(CHj3).Si

43 I R -—- Et n-propyl H CH;

44 I S - Et Ph H CH;

45 i S - Et 3-CI Ph H t-Bu{CH3),Si

46 i S R Et 3-Cl Ph H t+-Bu(CH3).Si

47 Il S | — Et 4-pyridyl H t-Bu(CH3),Si

48 ] S S Et 4-pyridyl H t-Bu(CH3;).Si

49 1l S | — Et CH; H Ph(CHz),Si

50 1l R -—- Et n-propyl Cl CH;

51 Il R | — Et Br Br t-BU(CHj),Si

52 I R | R Et Br Br -BU(CHa).Si

53 Il S | - CF3CH, H H CH3

54 ] S | — CF3CH, CH; CHs (4-CH3;0)PhCH,

55 i S S CF3;CH; CH; CH; (4-CH;0)PhCH,

56 Il S -— n-propyl H H (i-Pr)sSi

57 ] R - n-propyl PrCO PrCO t-Bu

58 1l R -—- n-propyl Cl Cl (i-Pr)sSi

59 ]| R R n-propyl Cl Cl (i-Pr)sSi

60 1l S - isopropyl CH; H CH;

61 m S R isopropyl CHs H CH;

62 1l R - isopropyl n-hexyl H (4-CH30)PhCH,

63 1 R S isopropyl n-hexyl H (4-CH3;0)PhCH;

64 Il S | - n-butyl H H PhCH,

65 ] S | — n-butyl CH30CH, H t-Bu(CHj),Si
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56 11 S --- n-propyl HH (i-Pr)3Si 57 Il R--- n-propyl PrCOPrCOt-Bu 58

Il R--- n-propyl d d (i-Pr)3Si 59 11l RRn-propyl d d (i-Pr)3S 60
1 S --- woepmnosyt CH3 HCH3 61 Il S R isopropyl CH3 H @a3/Uusé2236l4 R - - -
i sopropyl n-hexyl H (4-CH3OPhCH2 63 IIl R S isopropyl n-hexyl H
(4- (]—%(%Ph 2 64 1]l dbselute 1f-butyl HIH PhCHZ 165 TT S --- n-butyl FOCHZ H
t - BY( W2s r-%& Qg,{fg;,;ﬁfm’ PCH1USO2/ 232%4 _ntr sabsql ut ecﬂgr nmul a
conf|i gWeat i pn RS —No. G2 G|l I I S S n-butyl
t-Bl(CHR) 25| 67 11| &2 | ¥ Jbutyl Cl HCH3 68 Il R---| n-pentyl CI CI
(4- ¢H3ep P2 169 11 S (-5 N- pelmd % EPIQ@OML 2- thIHenyA CtlBu(di9,)idil 5 S
n- p nJ‘\/J 2- hlemll 2-t h %AH CH3 71 ---1N- he\(\/l 3CO_H t - Bu/( )ZSi
72 1[I 1 5R s h- hdkyl |oiBCDH {- Bﬂr@@%)j& Q's 1| R -HZ n-fhexyl Cbh H
Ph(u—u;;gs* AT R N-hexyl-5hat ANCCRY) 2Si| 7ol | 4-CH Hou.opyl H H
t-BUCQ 76 11 S --- cyc pLﬁpanEiO-gl—(i-PL)BSi X | J-CHsOR ekl yl HH
CH3 | 789111 S 8l cyd cbuf yt- i M-rmmdyl 7o 2rthiesil |- %tytﬂnwbutyl cCHal
(4-d pPHCH2 80 T R T-5 CYC-OHENT t 8EH.IT R
cycliopentyl CHé HL-BULD—%)  Si Qgﬂl ---W c%‘ EL Et _CP

71 I R | — n-hexyl CH,CO t-Bu(CHj3),Si

72 I R S n-hexyl CH3CO H t-Bu(CHj5),Si

73 il R | — n-hexyl Ph H Ph(CH3),Si

74 I R R n-hexyl Ph H Ph(CH3).Si

75 il R - | cyclopropyl H H t-BuCO

76 i S --- | cyclopropyl CH; H (i-Pr);Si

77 I S -— | cyclobutyl H H CHs

78 ]| S S cyclobutyl H H CH;

79 I S --- | cyclobutyl Ci Cl (4-CH;0)PhCH,

80 ] R -— | cyclopentyl CHs H t-Bu(CHgs)2Si

81 1 R S | cyclopentyl CH3; H t-Bu(CHj3).Si

82 Il S -~ | cyclohexyl Et Et CHj;

83 1 R --- | cyclohexyl | 2-thienyl H CHs;CO

84 il R --- | cyclohexyl Cl H CHs;

85 i R R | cyclohexyl Cl H CH3;

86 ] S --- | 2-propenyl H H t-Bu(CHj3).Si

87 | R --- | 2-propenyl CH; H CH3CO

88 Il S 2- CH;CO H CH3

isobutenyl

89 il S --- | 5-hexenyl CHsCO CH3CO CH,3

90 Il S CH3;0 H H PhCH.

91 Hi S R CH3;O 'H H PhCH,

92 li R | -~ CH;0 3-F Ph H (4-CH30)PhCH;

93 Il S - EtO Cl Cl PhCH.

94 i S R EtO Cl Cl PhCH.

95 I R | - (i-Pr)O H H PhCH,

96 1 R R (i-Pr)O H H PhCH.
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2-t hi
Cl

R --- cyci ohexyl
R R cycl ohexyl

- - Ropsopsmy |
--- 5-hexenyl

enyl

H CH3CO 84 1|1
HCH3 86 If
CH3 H CH3CO 88 I
CH3CO CH3CO CH3 90 ||

S ---
S ---
S --
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R---c¢
pr openyl
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T

| npr aved
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process yi
T 7

H CH3
H H t - Bu( CH3) 2Si
2- CH3CO H CEBT/Usspiasienyl
CH30 H H PhCH2 91 111

87
89
SR
Et O C
96 |11

) O CH3
CO2H

or the
ds

duct
these internedi ate conpounds in significantly greater diastereoneric
excess than was heretofore possible. Previously, for exanple, in the
absence of sﬁmﬁéb@nmﬁmewthﬁyrﬁﬁ@tmﬂb@eﬁ@ﬂ igwroved epcess RE#a i on Scheme

2, hydr 8@?9@&(69 Bt ng;?’od?\‘a% WeiRg b Isp&&f‘fpi@&'ﬁ ric W@ﬁra@% Weﬁ‘ltﬁ‘a\f Epeéﬁy produce

an unequal m xture di astereoneric products For nul a I n which one

pai r of carightationis desirgd fardevlbmatecdasiied end prasectafyerala il cTh%li"ﬂﬂf@VQﬁ t he
starti ng-RBLLyidiak thes§?ﬂ@(ﬁ?§d‘ia@é‘c%p&ﬂﬁi@ i SRRALAMIE BN BaRGe8RRlE shed by

stepwi se separation o
exXcess than was heretofore possible.

Previously, for example, in the absence of stereocontrol during the hydrogenation
step of Reaction Scheme 2, hydrogenation of a Formula Il compound, where R’ is alkyl
may produce an unequal mixture of diastereomeric products of Formula lll, in which one
pair of enantiomers is favored because of the asymmetric nature of the starting material.
Separation of such compounds may be accomplished 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 cyclopentane 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
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.
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enantionmeric pairs, then by resolution of each enantioner by
crystallization or by chiral HPLC. Prior resolution of the starting

mat eri al Wotog/oa8s: ngl e enanti omer produces mixtures w t hPemrisotizasmt of a
single enantioner that may |ikew se be separated. However, when a conpound
of a specific relative configuration, nanely a syn form (defined below) is
desired, the yield is Low when .1 s alkyl, because the conditions of the
hydr ogenati on step des : te[pemeLs,0 ul other (i.e., anti)

di astereoners. The desired igpneric configuratigus realized fromthis

i nproved process are in the syaCPaim where, for &xeifpHe, in conpounds of
Formul a Va and Vb (drpicted in/ ReactionR?®® { and 5), the RO group and
the 2' nmethyl ene carbon K 8Nre both bel ow the pl ane
or are both above the p are those conpounds where,

d At i di ast gk eone .
for exanmple, RO is ove tlhe pl ane and R O et 1¥| ene is below the plane.
bel ow, in which solid wedge

This is further exenplifi &'in Fi gures 1 and B
bonds are used to indicate projection of the bond above the plane and
dashed wedge bonds are ud¥a to indicate proj@bii on of the bond bel ow t he
plane. 50 WO 03/011842_PCI/ 950%/ 338 4. Eigur e 1. V) di ast ereoners of
Formula V RO° RO CO2H-ECPH=RIO—RIo—~trzo+Hd o (va) (Vb) Figure
2. anti diastereonmers of Forgfula V9 9 R CO2H R¢CO2H R10 R10 R120 R12 O
R11 R11 (Ve) (Vf) i I on yi el ds conpounds
in the syn form (For nd Vb, as RiP igure 1 and Reaction
Schenmes 4 and 5) in k '

Y yorh
7

R0

(Ve) (Vf)

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 certain conditions to yield Formula
V compounds that are related to compounds of Formula Il (compounds 17 and 17a of
Reaction Scheme 2), or to directly yield compounds of Formula I. However, due to the
constraints of the improved process, only certain substituents are appropriate for
completing this process.

Accordingly, the present invention relates to an improved process for the

preparation of a substantially enriched syn form of a compound of Formula V,

Rg

©2C0,H
R1O o
R"%0
R11
V)

wherein
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significantly higher diastereoneric excess than was generally possible. The
I nt ermedi at e conpounds used as starting materials for this process
(conpoundwb\W3piisReact i on Schenes 4 and 5) are related to rog/usorpsunds of
Formula Il (conpound 16) in Reaction Schene 2, and may be prepared by the

same or I@@&n@’@@%ﬂoptmtamodmsnﬂ]mwﬂlm@rrredi ates may be reacted under
dto

certain condltlon For mpou ds..t hat r.el

conpounds of CF&@ Oéy’l 1F % %'Oﬁﬁ( g°8f'°”%¥§8€’§6ﬁe%g¥lﬁ%°2), or
t]? dlhr ectly weﬂiwbrrédlmwmlﬁll @*fpriéaylmphandllysbbwmmed witHRe5t o the constraints
of the ifpr cess y nts are appropriate for
conpl et |Fﬂp'3% 5@9%? 3'3:'8% me %BP@?"W&J}'?“ S?ﬁ'g C’E)‘P’@'éﬁ 0, #Pefit i on relates to an

i mproved proCe<s aflgr whise mayepa@isabitite®br sulstitddwith 81-Cy atkoxy, oked syn form
of a corrpoun of For wherein 51

90 631 011045 ekt SIHI) Yl furklg Y E Ny SERE Vb T SIBEZP ML oy
fluoro, C2- C@yr&lz&ﬂ?lxbéox@blﬁascﬁhlbmblyl plazéii; 6&drirolyh ahikyibzavclatraptyional |y

substituted by fluoro, . thyl e hen 0 tionally

Substi ¢ ut ed WYE RYFIdE RRTHTHE JUEA Ry, B S 4ha |y
substituted \Mpbkazfdyu@rmorm@nnylpr C2-C6 al kyl which may be unsubstituted or
substituted with Cl- 06 0X 0XO0, 0 nyl, furyl,
thienyl, pyrrolyl SagX&: @‘é‘”yaé'ﬁe%%ﬁt' ultl?cg’r?'i)s&g’ﬁ W*ed Wit R azol yI , i soxazol yl,
i sot hi azolgd , triazolyl, oxadiazolyl, thiadiazol yI tetrazol yl, pyri dyl,
pyrrolidinyl per ra ran tetrahydrothi.o

pi peraz?ﬂy%,p‘n@g 'rFHWLﬁIIB'F%Hy?W iyéc‘ﬁ% Iﬁ\/\%iaéﬂx'm'd%o'ﬂnéﬁ%qw ! ‘%&g‘

substi t ut ed \idotH”‘ezBlly& trlwolﬁmad&zﬂblefm‘ddlazblyt )tétraz‘ol’yi ypidyl, m)yrrond]hw oxazol ylI ,
t hi azolyl, imdazo soxa I sot hi azol

oxaal azol Y1 | PR ABY Be PG SE e s RS S Aefpppehblrdt e

each of which may be unsubstituted or substituted with R";
R is halo or C4-C; alkyl optionally substituted with oxo;
R is hydrogen, methyl optionally substituted with fluoro or oxo,
C>-Cs alkyl optionally substituted with phenyl, fluoro, or oxo,
C4-Cs trialkylsilyl, arylalkylsilyl, COR™, COOR™, or

R164\ X

R is fluoro, CF3, C4-Cs alkyl optlonally substituted with oxo, or C4-Cg alkoxy optionally
substituted with fluoro;

R™ is C4-Cs 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, 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, quinazolinyl, quinoxazolinyl,
dihydrobenzopyranyl, dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,

each of which may be unsubstituted or substituted with R, or
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pi peridinyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperazinyl, or
nor phol i nyl, each of which nmay be unsubstituted or substituted with R13;
R11 is hawvooon1i812 C6 al kyl optionally substituted with ox®CTRBE2/2®14
hydr ogen, nethyl optionally substituted with fluoro or oxo, C2-C6 al kyl
opti onal | y;ﬂlglzﬁblbéluyleﬂ OMT;, hll@h%mwér,ofwhummayMum@sﬂtut’éﬁ-o@@ubs*tlttaédkyl silyl,

aryl al kyl si | CF3, C1-C6 alk I
optionally s ‘&'Héﬂﬁ'ocrﬁft@%fh%yt 5 g‘;@@ﬂ(%y o@iorgéy alllti?ﬁ%ﬁdts)‘% *I%"?%ﬁyl?f substi tuted Y
VC\Alt 26f LJJE; Io %@??‘Eﬁ?ﬁxw Wik Yohenyd) napheyy, IfuWlpthlmyalpyyolylutmmhydrb‘:ﬁyl\évlt It Put o
with R13; Rugymolding WTOl'gétﬁekﬂ@fq)@ﬁ’?g%ls?ﬁzﬁ @'%ﬂ 'F‘l"{%&?{ }6/5?8 'Xllr) Wi th
henyl, naphi Iyf, 485 tyinit A, ﬂra@bllthetdwzb atrablyl, prid lidinyl,
ool iyl ?ﬁ;"y gﬂi‘%ﬁ%ﬁ“eﬁgy S %y‘ ' zf;’fé L% Sazoy.
pyrazol yi, i RBXIIWyEtrahydeopyianyl e&a ydrp "?Pé'fﬂn}' PYRIgisYL PYRM y 't hi adi azol yl ,
tetrazol yl, Pytidaginl, pnperﬁ@ihyldmwholmﬁtmlzwdmmﬁwmuenzofuryl benzothlenyl

ot o BB P B e A B A Wl LT =1

di hydr obenz opdtizehighzolyl rtﬂ,ihlzbébxazlowQiehﬂlyd)thlalzﬂgl!ala@izybbl,oxblqhqomalx(bI yl,
benxot hi azol yl zi mdazolyl, benzjs benzi sot hi azol yI

, D zol yl
benzodi oxol yklé?q‘ﬂﬂ‘ﬁﬂo‘w“azo T ARNOSPEY mybﬁﬁx@@éﬁ@pyren&lw noxazol i nyl ,
di hydr ObenZO&Myca-ﬁyénzofﬂildpydinqbeﬂl@tﬂurﬂp&ibﬁaﬂwl,, or 1, 4-benzodi oxanyl, each of

whi ch may be unsubs tu e or substit 1952 WO 03/ 011842
PCT/ US02/ 23614 C32 63% ”%%“bégt“%é’ °é|SH€?tR]f8‘F YRR P  whi ch may be
un;ub_st it lq:tdz,ett;l3 eyl &ﬁt@ﬁ&ﬁéﬂlﬁdb%m%tlfdtwwm Creks bxaotqalk)ﬁale phermxy V\dmpihlh olnal |y
substitute W|t pe o) r oWt y '
furyl, thi enQ‘P-‘/ ‘3%/3;} ”?e‘%%fﬁ“gs Vﬁﬁﬁg %ﬁ ““6‘;?7#’.1‘81“(' %5911']%}% ' ﬂﬁ&

t et rahydr ot hp@rani, te@alﬂlzlﬁifwdyl pyrimlﬁiihyﬂ )plyrrolnnyi cﬂetmygmothlemw amatq!yl i soxazol yI :
i sot hi azol yl oxadi a

R LAY o RN TR K R e
pyrazi nyl , merdlamwi tattazolpl, p%@/tlpipérwlnybrteﬂrahwmpjwanjdenzof uryl,
?hgggg?g?nzogﬁ?ﬁﬂgﬁﬁgﬁgkﬁ ﬂlpélglg{/] Fm?lb&r/}ﬁig% nilleg%lerazfng)ldm&%hohh)ﬂdol inyl,
benzofuryl, dihydrobenzofuryl, benzothlenyl dihydrobenzothienyl, indolyl,
indolinyl, 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,
or
R is 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,
benzisothiazolyl, benzodioxolyl, quinolyl, isoquinolyl, quinazolinyl, quinoxazolinyl,
dihydrobenzopyranyl, dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,
each of which may be unsubstituted or substituted with R', or with
phenyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl,

isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl,
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benzi m dazol yl , benzi soxazol yl, benzi sot hi azol yl, benzodi oxol yl, quinol yl,
i soqui nol yl, quinazolinyl, quinoxazolinyl, dihydrobenzopyranyl,

di hydr obewoeBhisgyranyl, or 1, 4-benzodi oxanyl, each of whiPCh/usay23ves
unsubstituted or substituted with R13, or C2-C6 al kyl which nay al so be
substituted with Edridy8 p(ypfﬁlldh@ll,Wderidrnywtétd’ahpdil@pmyiylv\ieitrel‘iydroltabbpmnyl,
unsubstituted or subst ltg 'l.tl" R6. ar. VYI th Ehen |, naphthyl, furyl,
thienyl, pyrrolyPPERAWL RPN PYIYIPYIQTPERAAY, pyrrolinyl .

t et rahydrot hi enyl, oxazablybfwhitthinay bk yhsubistiiutared substitpyed adiblR P, andsoxazol yl ,
i sot hi azal vy, %ri azol yl, oxadi azolyl, thiadiazolyl, tetrazolyl, pyridyl,
pi peri df rﬁ/b,ort trahydropyranyl, tetrahydrothiopyranyl, pyrimdinyl,
pyrazi nyl , pyridazinyl piperazinyl nor phol i nyl, benzofuryl,

dlhydrobenzofur benzot hj e d|h dr oben i ndal yl i ndol i nyl,
OO Mo D0t Ly S PRI S o hIgYoglfdol
benzi sobhFaaRIy/ly, benzodi oxol yl, quinolyl, isoquinolyl, quinazolinyl,

gui noxazol i nyl, di hydrobenzopyranyl, q5hydrobenzoth|opyranyl or

1, 4- benzodi oxanyl, each of which may b8 nggpstituted or substituted with
R13 or R16 is phenyl, naphthylig fur hi enyl, pyrrolyl, tetrahydrofuryl,
pyrrolidinyl, pyrrollnyl t et rahy 2Nyl , oxazolyl, thiazolyl,

i m dazol yl, pyrazolyl, i soxazol |, ( azolyl, triazolyl, oxadiazolyl,
t hi adi azol yl, tetrazolyl pyr R y¥peridinyl, tetrahydropyranyl,

t et rahydr ot hi opyr anyl , pyrlnldlnyl ryrazi nyl, pyridazinyl, piperazinyl,
nor phol i nyl , benzofuryl dlhydrobeni iuryl benzothienyl,

di hydr obenzot hi enyl , indonI i ndol KMyI , i ndazol yl, benzoxazol yl,

benxot hwaé@.ry{he s@SQtﬁhéﬁtQé?@ééldieﬂn@@@BdJ\ﬁaO}fﬁh@|p¥ésenc@6ﬂﬁyd$d§éﬁlsamﬂeyé
benzodi oxo qui nol yl ISOEUIHO qui nazol i nyl, qui noxazolinyl,

|
di hydroB%tﬁﬁ%b)?Ptéﬂﬂﬂ”y 'rtfhﬁ)%ef's@ %er&cﬁgﬁst?pyranyl or 1, 4-benzodi oxanyl, each of
whi ch may be suaﬁu.bﬁetuyteuﬁ@%dwyn SatRsthibang ﬁdedﬂtbboﬂls%verﬁy p¥ickht (m%wyl fur yI

t hi enyl rr 0X t hi azol dazo oxazol
ot R ole e B of nhcomavate ot ths pbiigagnyr Ve REURL bR a9 0e
?3{ Olﬁséawmﬁtw&@Weg&ﬁa%t ut ﬁ@%;dd)(&astﬁbéroh@nb@xwds) opuhae,ym dia@tyéfeon?er

etra ro ran et r ahydr o ra zin in
ol o Rl E SN or 2SBS0 DR ¢ B REH B Vet R ut e

with R13, and X 1 Byf) -qant; _ o
% de (syn)= x 100 = % syn diastereomer - % anti diastereomer

[syn] + [anti]

in which

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

[syn] represents the concentration of the syn diastereomer

[anti] 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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conpri sing hydrogenation of a racem c m xture or isolated optical isoner of
a conpound of Fornmula IV, RO CO2H R o R120 R11 (IV) wherein the
substi t uewbD3arB4ns defi ned above, in the presence of hydPogarsoyzsice, a
catal yst, optionally in the presence of a base. Substantially enriched syn

f ]gr [nhm‘laﬂﬁoo%tadleﬁéﬁﬁcmukyl§I];%S©ﬁtny§pﬁﬁlr@&:cdiunﬁ(m%(aﬂuorogfcs&hae, @fs5-one or both
o} e co ation.aof Va, or . _This. i ivalent to
at Ieasfy%&d'eﬂ‘ﬁ gﬁ'ﬁﬁé}? g@hﬂ%‘f}\"@' QE@@%Ee@YBPWé’RQWagq gg%é{regosner
Pﬁste_re gtgpa{adwm(eof the syn diastereoner is calculated fromthe

ol I owi ng mul a syn % d 0 =, %syn diastereoner
- %anti di aé’f‘%er'@S SP%’%’%‘T e+W'Eha‘%‘|P ‘]S”?fﬁge\ﬁ%{yfﬂrm/oacf@ C%?‘Hﬁwﬁﬁ%resents t he
di aste { eaitbekyns a6y Q§§é$ edf., Acxidﬂ@nawoﬁgamt@fmw 3rd B N]ermrepashepp 220-he
concentration yn di astereo represents the concentration
of "the. 20 e DaperBishr uodRdnAACHoVTEY he YRR THBINC ST Shd. 406 de
of the ﬁw‘yUéls@mb%nﬁ@rﬁ@feabﬁorpmb@.uhat&zﬂhfbé@em iaclode toir exanipld, 0d6ry di, and
di ast er egner gpgmlo ant di_ast er

6

0% de
di ast er &8fref AFH $UC |%§?@F%Wﬁ€m'”€a@'5p99pyhéﬁﬁ§ 4R EPV%F" '?enén‘tj Mhsi tion
met al CﬂR@'a}d&h@weﬂ\@hlﬁ‘uanﬁes Budhes, &frbxérﬁplef éwwhexén@lmeggmmm@and eact i ons

(P. AL Chal oner, néjg - or di natl SIS ILn 9’ ani ¢, Chem stry,
But t er wEeROaNgsRAditiona! ??1‘&9 a'a(sa”HB?ﬁ)ﬁE’ %P@ﬁe‘ﬁ'gm 8&1 diysts. A
P(r)]m)genQ?éﬁdlﬁ@taalki)éﬁﬁltlbﬁ?jlaeﬂlétyﬁdny]{s‘l?s Mh(déhioSeaémbleaﬂsB parti al | y soluble in

e reactio ich e ts the r t f dpubl e bond i
the pr oSlareebiaom hobgare Y et dnech drset e r ot gt afuRfre. © "o '
Cl Rh[ P( Ritygdnd BaiskX snstas slkalinatay ahg alk4lihealih hydroxides, carbonates,

bicarbonates, and optically active bases such as quinine, cinchonine or (+)- or (-)-alpha-

methylbenzylamine.

Such bases also include, for example, the chiral bases named below that are
useful for resolution.

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, tert-butanol, methyl cellosolve 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 acetic 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 active bases as resolving agents such as, for
example, a readily available base such as quinine, cinchonine or (+)- or (-)-alpha-
methylbenzylamine. 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 IVc or 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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hydr ogen sures, that is, from about atnospheric pressure to about 1000
psi, prefer atﬂ)r}e émbasdlramtuif trﬁ@prtooeedoieu;hmwm the iexarbplie toft Fleactionddcrgatead | on
sol vent sand fh pge thguﬁe not limted to, protic solvents such as ethanol,
met hanol’, é’r $ 858 al, tert-butanol, nmethyl cellosolve and the I|ike,
and m xtures (ﬂhferreaﬂiqn aﬁldlasm'emaiid saltsrof M daresVt ivg treafment oh\awitih aci bl e

aprotic sol vent such that the hydrogenation catalyst, the
base, and the s? |n%§n£€@rjv'3$ % each at | east partially soluble. The

resol ution of(2} mmt@ntof thg dismleneemadetalts [¥ciadd thvd by atystatizath iffar mul a 1V or

of the indane ?Lﬁt%hfe cr)%?éllﬁaﬂgrﬁ %gﬁéﬁtves of Fornmula V nmay be acconplished by
means wel | known exanpl e, by using optically active bases

as resol ving (é)gemtosalbldtblar@sg tﬁ&)lndlveimarmitlepdes IVeadd IYb fromithabémarbi@de such as
qui ni ne, cincho -I@%yqlrea{mg Ea(qyeo@é Rha, &Qyél%enzyl am ne. Choice of the
i on 1"

base will depen e ol ub rop er the salt fornmed, so that
resol ution by4)dﬁeﬂﬂetioemfe®l’lerrﬂe&se§1®tratbﬁ ﬁmtarenmmahel\:‘ceaw Vg oatheonpl i shed.

By sel ecti ng bagaRidiLIhtSRRASVE Bn8NE b hearE QEHagN Iahs PluscREPEF 4L 1 on of the

salt of each
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 quaternary alkylammonium or aralkylammonium, and R%-
R'2 are as defined above.
The enantiomeric purity of the product Va and Vb will correspond to the
enantiomeric purity of the isomer [Va or [Vb used, respectively, but will not include any
substantial amount of the other (anti) diastereoisomer.
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enanti omer may be acconplished. For exanple, for the enbodinent illustrated
in Reaction Schene 4, the desired enantionmer IVc or 1vVd may be separated,
and the wodaesirser i somer may be recycled by racem zati on POmdSn2/masd C
conditions to the starting material of Formula IV. 55 WD 03/011842
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enantionmeric purity of the isomer IVa or |Vb used, respectively, but wll
not include any substantial anount of the other (anti) diastereoisoner. 56
WO 03/ 011802300BA1JS02/ 23614 Reaction Scheme 4 RO 2 CO2H PRI@WSRY261R11

(I'V) Resolution via salt formation, crystallization 9 9 Re, COQ M+ R

C2 M Ri 0o RAGecdnd erhbédiileht df this Blot@s$it 26bwhirf REhdtion(Sohpaedtad i sonmer s)
(I've) (IVd) . mneral acid mneral acid 9 RR R2 CO2H 2 CO2H R o R10 ~ | \
R120 RPOPPRseRIRE SIBP$ Of | va) (1vb) H2 H

(1) reduction of the indene carboxylic acid of Formula IV by hydrogenation in the
presence of a homogeneous hydrogenation catalyst, a suitable solvent, and a
base,

(2) formation of diastereomeric salts of Vc and Vd by treatment of V with a
suitable basic resolving agent,

(3) separation of the diastereomeric salts Vc and Vd by crystallization in a suitable
crystallization solvent, and

(4) liberating the individual antipodes Va and Vb from the separated salts by

treatment with aqueous mineral acid.
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Honobgeneous Catal yst 2 protic sol vent Honbgeneous Catal yst base protic
solvent base R9' 2 C2ZHR9 2 CO2H Ro ,1 Rol2 2 RI20Rl120 R i Rl1
(Va) (Vb)wom3z/ovw4D3/ 011842 PCT/ US02/ 23614 A second enbodipegniSont3sthi s
process is shown in Reaction Scheme 5 and conprises the steps of (1)
reduction of the indene carbox)RésetiaeSdhahe Bornul a |V by hydrogenation in
the presence of a honbgeneous hydro&%nati on catalyst, a suitable solvent,
and a base, (2) formation of diaste (bqq salts of Vc and Vd by
treatment of Vwth a suitagge ba i ¢ rfesol Vi ng agent, (3) separation of
the diastereoneric salts Vc DY ystallization in a suitable
crystallization solvent, and (4) i ng the individual antipodes Va and
nt with aqueous mneral acid. 58 WO

Neme 5 R9 CH Rio RI20RL (1V)  H2
2
Homogeneous Catalyst
protic solvent

base

03/ 011842 PCT/ US02/ 23614 Reacti ong8c
Honobgeneous Cat al yst

R11 V)

Resolution
via salt
formation,
crystallization

9
R\2 coy ™
1'
2I
11
(separated isomers)
(V) ~(vd)
mineral acid mineral acid
%, 9
R%. 2 CO.H RNz CO,H
R10 g R10 1
i 2
R'20 R'20
R11 R11
(Va) (Vb)

The resolution of the racemate of either Formula IV 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 IVa, IVb, V¢, IVd, Va, and Vb may be

accomplished by several means known to those skilled in the art. X-ray crystallographic
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protic solvent base RO CO2H R10 1 2° R120 R11 (V) Resolution via salt
formation, crystallization RO, 9 2 C2 M+ R2 CO2 M R10 R10 2 and 2,
R120 R120vBbY0RB12 (separated isoners) (Vc) (Vd) m neral pagiusontises al aci d
RO2 C0O0 2 HR9 2 CO2H R10 1' R10 2' 2' R120 8120 R11 R1 (Va) (Vb) The

r esol ut methddk nidyerodee sadreinfkmelidnnerdeFosrtait well-¥stablighed ruhditiovisc ¢lopounds may
be accorrpll own i.n t

heﬂ by neans | | é uch as rkl ral HPLC
cryst al FYBRIPJRE PEISERTR P&W&@{P ﬂ%?‘?r\‘)‘éy'f" %@'a f(ﬂ’?f)ﬁ"&f C%'E'P%W%H‘g "% ves, and
the i k@hlraTﬂBsﬁtﬂiﬁéfbﬁﬁl k‘éﬁ’(bl\m*fg @@ﬁ%ﬂﬁlﬁ(lh@hﬁ ihahd foym of alskig,complex, bive, | Vd
Va, and maﬁ cconpl i sh b gvera ang l§novvn o,those skilled in
the art co%lerrg§ a Q}ge?iagrp %lgh etermination.” Another met od knowninthe =

art, heavy atom scattering techmque may be utilized when the compound to be assayed

contains an atom of sufficient mass (for example, bromine or iodine). Other methods

involving optical properties and the use of plane-polarized light may also be employed.

For example, one skilled in the art would recognize that such techniques as circular

dichroism may be applicable to a given structure or structural class.

Specific examples of the intermediates that may be made with the process of the
present invention are shown below by way of example, and not by way of limitation, and
may be used for the preparation of compounds of Formula | of the same absolute

configuration.

/’/,., COzH COZH

MeO MeO

CO,H

HO 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 I, where R' is H) may be accomplished by selective enzymatic
hydrolysis using Amano Lipase PS fo yield 17f. Alternatively, 17e, which may be
prepared by hydrolysis of 17a, may be resolved by crystallization of the diastereomeric
salts formed with an optically 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 to the intermediates 17g and 17h may be accomplished by
means analogous to that described for the preparation of 17¢ in Reaction Scheme 2:

reesterification and removal of the R’ protecting group.
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WO 03/011842 PCT/ US02/ 23614 nethods may provide such information under
certain well-established conditions. For exanple, the presence in the
crystal | ogoaphis4unit cell of another conponent of known Pchiusat/2i6y4 such
as a chiral resolving agent or auxiliary in the formof a salt, conplex, or
coval ently attached group, may RehenBohbmede® ermination. Another method
known in the art, heavy @égn1scatter|ng techni que may be é ilized when the
conpound to be assayed & /ERMQH of sufE|C|ent 5 (for exanple,
broni ne or i od¥n Oher neth |nvgfblng optica

of pl ane-pol ari zg may alébﬂﬁﬁ enpl oyed.
the art would CE
appl i cabl e to &7gi g&n structure or structural
t he internediat a made with the p f. the1 _ppresent

i nvention ar eﬁsﬁ’_sormﬂi u c?vav b vvay of exanpl e {7%3?&%#@69/ é\;& limtation,
and may be used for the preparation of conp qn@gogﬁyﬁﬁggmla | of the sane
absol ute confi gornatation. \CO2H CO2H MO Me(/ CORIbrflidr, cHai&atiepnpounds  of
Formula 11 in WielsiRl =\H may al so be préparechinstalagidoptically active
fashi on by the nggods su rized in Reagtion Schene 6. Resol ution of
racem c ester (?%rnula 11, where RL is H may be acconplished by

sel ective enzynat?émpﬁydrolysls usi ng-#¥@Ho Li pase PS to yield 17f.

Al ternatively, 17e, which nm®ADb prepared by hydrolysis of 17a, nmay be
resol ved by crystallization of astereoneric salts forned with an
optically active amne, for ~ (S)-(-)-a-nethyl -benzyl am ne,

foll owed by regeneration of tlire garboxylic acid by treating the salt with
m neral acid. Further conversion of 17f to the internediates 17g and 17h
may be acconpli shed by nﬂﬁﬂ§0mnﬁﬂdgﬁds=ﬂ® t hat described for the
preparation of 17c in Reaction Schenme 2: reesterification and renoval of
the R7 protecting group. 60 WO D318&lR4R PCT/ US02/ 23614 Reaction Scheme 6
COOR COOH R2 NaOH Et OH H20 R2

hple, one skilled in
di chroi sm nmay be
asgs Specific exanpl es of

_-COOR
R2 3

R RS
17g (Formula i, R" = H)

AICl3, EtSH
CHoCl,

y _—-COOR

17h (Formula 111, R", R” = H)
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3 steps 0 0 R7 RS R7 R5 17a (Formula I'll, RL = H 17e (Formula Il1l, R Rl
= H 1. resolution via salt Enzymatic formatl on, crystallization
Hydr ol ysiwo3/omsmer al acid >990 ee 3 steps --COOH R2 O RCTRBoAZf614 For mul a

I1l, R, R =H TMSCI, ROH ~COOR R2 0 R7 R5 17g (Formula |11, RL = H)

C\!D C:)g/ OEEL SH Tl@'@&/ U%%uzlwlﬂggﬂforﬁﬁj_lrdr;&re@ﬁeﬂﬁle Admft(dlzéxmﬁemt:oale/;bé |l dRbetd®7 = H) 61
e co unds o t

R e RN N TR

dysl i pi weinhgforathuatbee bf sthedpgiatracautipdlivsas asmﬁz)aiedalﬁerewhl swwh #sor a nunber of
ot her phar naceut_l al useE associ ate fhere cen a

hyperi n@ﬂﬂe ¥enie, WRsdsulinerypuiBeLed giugpsae faf?cﬁp'amagag ifadélﬁ) ﬁg’gﬁ%(%cose:

dysl i pi gempidembzy Bgpdririgyoyeizisl eSyindronfy Rearanesin rasistanes ulniadditiesj theance. |In

addi ti Oc?oméohunds of the present invention are also effective in the regulation of appetite and
food intake in such disorders as obesity, and in the treatment of atherosclerotic disease,
hyperlipidemia, hypercholesteremia, low HDL 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 physiological 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 to autoantibodies to insulin, autoantibodies to the insulin receptor, or autoantibodies
that are stimulatory to pancreatic beta cells), macrophage differentiation which leads to
the formation of atherosclerotic plagues, 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, catalase, plasma
triglycerides, HDL, and LDL cholesterol levels, and the like.

Particularly useful compounds of Formula | 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 identified 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 treating 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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conpounds of the present invention are also effective in the regulation of
appetite and food intake in such disorders as obesity, and in the

t r eat mentwofo3attsez oscl eroti c di sease, hyperlipidem a, hypeTaisot/estier em a,
| ow HDL | evel s, hypertension, cardiovascul ar disease (including
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st er oi dogenesi s, redox otent al and oxidative stress in cells, nitric
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cat al aS§uChFé%afblﬂ%xamblbgie)péglfﬂldiﬁ&d ﬂr&ilglunmdalg@eoglhﬁéeemh@ﬁ@% sbevad s, and the
i ke. Particul ar usef ullglﬁolngrounds of Formula | of Qﬁr esent i nvention
|

are t ho%‘?@r%s?hvo%%l’??ecﬁy‘ v%ﬁdﬁ‘oﬁ%BWrégﬁ@B@é”%ﬁ% t318¢9%%8n and serum

triglyceri dem@&&h,@our@e@f Farlnfﬁjlélgma§ el BetlBlizh o Bsd B4l folne¥ehs. Therefore,
the co ounds 0 this invention are ?xpected to be  val uabl e

O
G S A R A L L F S R S ST

i ncl Ude@":oathem‘?é h:ﬂdcrﬂéretvl’/@lairiom nﬁ e ararTHES o R0 tHE Broedts mv_dﬁntnl ihdlegesabove in a
patlent i ncl

B o oS HEE REIE T Qo s SAiS e e IR SRR A | hat 15
ef fecti mpdmnblroe&bmngaﬂ hee atsaltg@tesew tigbrédfo Mn iAsrt bmiemataagl niigieewhighconpound
of For I dmnlstere | one.or i co nation with one or nore
addi t1 o oy BEpo el e dnEhp Ut e hmoraricd 91 which Koy Siprertdeans o
adm n| sdtdnaéyamaptbuue, tmcnglble nptedatenduheé liad todl@é a@apcﬁlmdrtu lbatcamiedwlinch cont ai ns
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influence on the particular procedure being performed.
In another aspect, the present invention provides a method for treating a disease
state in a patient, wherein the disease is associated with a physiological detrimental level
of insulin, glucose, 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 associated with a
physiological detrimental level of insulin, glucose, free fatty acids (FFA), or triglycerides in
the blood, comprising administering to the patient a therapeutically effective amount of a
compound of Formula | and also administering a therapeutically effective amount of an
additional hypoglycemic agent 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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adm ni stration of the conpound of Forrmula | and each additi onal

hypogl ycem c agents in its own separate pharnaceutical dosage fornul ation.
For exanpwe,03aisenpound of Formula | and hypogl ycem ¢ agemCTriesy2/as14

adm nistered to the patient together in a single oral dosage conposition

such ascomgoahli€bf RirmuPisdte abledb abtshNna it tesisBlcd) & naém@dg@umaed in separate
oral dosage forrrﬂatl ons. \Wiere separate dosage fornmul ati ons aag sed, the
b o
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9l yc! az§4fycoQtia M nBHGIS! ahdifhin Aﬁ&?%@lﬁgg@%&mﬁ%maQ%a yiHRus8a @l €,

repagl i nide an nat egl i | ycosi i bitors such as acarbose,
vogl i bossmbirgtioniwithiHNG; CQ)A rs@%aﬂeeml@m@fﬁt@msh@dﬁasl@l@lrﬁjmeag @lfibge 6, 243.

The conpay @gﬁlafi’&esﬁerrﬂwo@e kndBa Ao ol?gut'g&'c:}ga nog/sllpmefnﬂg%n@ﬁ‘éﬁh ormor in

corrp03| tions in research an tIcs or as ana yt| cal
refer en@élSWm}dﬁﬁmﬁounm Fprmullall Ry aldei bﬁhumden wempinriwith agentethat t .

Ther ef Orregzrjltafeh‘g?gﬁgr%%n nﬁﬂn &9 of QittEESon SMRHgtén%u%bér pare conprised

of an in rier an ectlv anount 0 Formula I, or
a sal t, bloskess calciunheraaoel bkmkers)end bady weight dfsubjegtsiithensulin resigtarice afoes not
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per formed. 1n anot her aspect e present vent1on provi eg rret hod f or
treating a disease state in a patient, wherein the disease is associ ated
wi th a physiol ogical detrinmengpechEvedxampLegsul in, glucose, free fatty
acids (FFA), cholesterol, or E E t he bI ood, conprising
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provi des a net ho treat I'sedase state In a patient, wherein the
di seaseYM& P48 §£38i %0 Bwn w28t co[%nywsam adinnigand&iQ ioverARANasESPeptraMetes ul i n,

gl ucosey;if él@&szBFéyMorﬂEét% GrEfbnt Ritiohod 5@%0& Qﬁfs% B ovkPg nml@wwagonpr i sing
adm ni steri ng@; Hﬁﬂ'—Q I at| ent a therapeutically effective_anount of

conpoun¢pedion aAM@&dewa#@r,ﬁ% Acaignirile randdb@eieiTE A ard %Pﬁf%rct ive
arount mvaal@s%mtémtﬁiéabvmg@glame R 18%ABEAL SEEGHR Wére se@hndAIMPh£o- i nsul in,
a bi guani di ne conpoun
1200 amu using a variable ion time according to the number of ions in the source.
Proton ('H) nuclear magnetic resonance (NMR) spectra were measured with a
General Electric GN-Omega 300 (300 MHz) spectrometer with either Me,Si (8 0.00) or
residual protonated solvent (CHCI; 6 7.26; MeOH & 3.30; DMSO 6 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; d3-MeOD; & 49.0; de-DMSO § 39.5) as
standard.
Chiral separations were performed using a commercially available Chiracel® AD
HPLC column, eluting with a gradient of isopropanol in hexane (from 1% to 15%) with

addition of 0.1% trifluoroacetic acid.
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and the like. Since sulfonylureas and other insulin secretagogues are known
to be capable of stimulating insulin release, but are not capable of
acting orwprgwlism r esi stance, and 63 WO 03/011842 PCT/ USOPCIAG0A4236¢Hmpounds
of Formula | are able to act on insulin resistance, it is envisaged that a
conbi nati on of these nedi ABBREVFATIONSHENDFCRONYMS enedy for conditions
associ at.ed i both deficiency in insulin secreti and insulin

oot st aliien the ilawBodbbiEtoRy ek heis s Eue des Rl RBBRAG: | r eat i ng
Type || pAdi@bet es nel | i hesticidmhgdizRt | ent conprising admi nistering a conpound
of For | and one or re additiopal hypoglycem c agents such as, for
exanpl ggbghﬁ f onyl ur easj’1g?a§89'ﬁ?rgﬂoﬂgg{?p'??{i enor ecept or agoni st s,

a- gl ycoah@ase i nhi bit opghydad@ i nsulin. Also, conpounds of Fornula | may be
used in_ _conbination with HVG Co- A reductase inhibitors (statins), bile
acid bi g resin, or &TRHPYCAONY derivatives to inmprove the Iipid

profil endBucibj ects W hlbuthael | pi dema and insulin resistance. Conpounds of
Formul a b gﬁy al so be LPJﬁsed i n conbination with agents that regulate
hypert efBMER (e.g., i nfBPYBY of angi ot ensi on converting enzyme (ACE), O-
bl ocker $Buo& ci um chanpelaséiliga&ebaloxied body wei ght of subjects with
insulin resistance or type %_,di betes. The follow ng specific exanples are
present &Pt o il ustrat 83%5@’“ HVSREPISn described herein, but should not be
construemb,@® | i mting hizehaePpe of the invention in any way. SPECIFIC
EXAMPLES HP|,C-el ectrospray mass spectra gHPL(g: ES- IVB% wer e obtained using a
Hewl et t “el§ckard 1100 Metdmassarppadh iterroantguseEs kMW punp, a variabl e
wavel engiHcget ector, ameileRdpidab® 2. 0 mm x 23 nmm col utm, and a Fi nni gan
LCQion trap nass spectroneter  wth electrospray ionization. G adient

el ut i‘oncﬂ'ﬂ\@ 90% A to 9EeRigaldoRizationNERPECHRESOPiIsed on the HPLC. Buffer A
was 98%wmd er, 2% Acet ghhdentrhied and 0. 02% TFA, and Buffer B was 98%

Acet oni br iclae, 2% wat er, . ar]d 0.01 %]’F@. Spectra were scanned from 140- 1200
anu usi Y% vari abl e i SRYEPRRVISREOIHNIS to the number of ions in the
source. panton (' H) nuaicRRform@Baes | ¢ resonance (NVMR) spectra were neasured
with a General Electric G\N-Orega 300 (300 MHz) spectroneter with either
MedSi (8%0.00) or resP@SHEICIMBEMEGER sol vent (CHCI3 6 7.26; MeOH 6 3. 30;
DVMSO S BDEA®) as st andadithyl &avdivarbddB NVR spectra were nmeasured with a

General [Electric G\ %%10300..%75 MHz) spectroneter with solvent (CDClI3 6
77.0: dS%%e0D, 6 49.0; IGETHRBEE 39.5) as

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 ethyl acetate

EtOH ethanol (100%)

EtSH ethanethiol

Et,O diethyl ether

Et;N triethylamine

GC-MS gas chromatography-mass spectroscopy
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standard. Chiral separations were perfornmed using a comrercially avail able
Chiracel (r) AD HPLC columm, eluting with a gradient of isopropanol in
hexane (fwormsAa¥stn 1599 with addition of 0.1 %trifl uoro&cetisez/asid. 64 WO
03/011842 PCT/ US02/ 23614 ABBREVI ATI ONS AND ACRONYMs When the fol |l owi ng
abbrevigpions are usedhigrpeiisrmanbeYiqhideerohiztodraptyowi ng meani ng:  Ac20
acetic ggydri de ADDP 1, 1'-(azodi carbonyl)di pi peridine anhy anhydrous BOC
tert-buféxycarbonyl  n'SBRFORYAMGt anol t-BuOH tert-butanol t-BuCK potassium
tert-butgyi de CDI car i alGhinohdiazete CD30D net hanol -d4 Celite(r)

di ator’raqc’:l(g&]s earth filter g}gent g&hOel ite Corp. CH2Cl 2 nethyl ene chloride
Cl-Ms c Ral i oni zat B FEeEOGEARNY BRASSPECEREPX oncent r at ed DCC

di cycl ohgxyl car bodi i m gigiun¥ibstopib@idenet hane de di astereoneric excess
DEAD di e?ﬂhyl azodi car boxyl ate dec deconposition DI A diisopropyl am ne

DI BAL- H i sobut yl al unfRafiGSeFExia#e DVAP 4- (NN- di net hyl ani no) pyi di ne  DVE

di met hopggenNhane DMF Nadbishitet hyl f or mam de  DMSO di net hyl sul f oxi de EDCI
1-(3-di meAchyl am nopropxl ) - 3- et h}gl carbodi i m de hydrochl ori de

methylmorpholine

PhsP triphenylphosphine
Pd(dppf)Cl, [1,1-bis(diphenylphosphino)ferroceneldichloropalladium(ll)
Pd(PPhs), tetrakis(triphenylphosphine)palladium(0)
Pd(OAc). palladium acetate
P(O)Cl; phosphorous oxychloride
Rf retention factor (TLC)
RT - retention time (HPLC)
rt room temperature
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]

O/
LS

An oven dried 5-L four-necked round-bottomed flask was fitted with a
thermometer, a condenser, an addition funnel, and a mechanical stirrer. Under Ar
protection, a suspension of 5-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 methyl 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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per f or maadigor, itrwxbdctcdmrrﬁmtr@waal@hwed &/50°S Qiptepiy tanparaturd)At 1 lhddm' Theal um num

hydride LC: NS | 0 ectr h
i sopr etianasipyed i AR HahER st fEp RS e S EEHR P Eorkont
4- lr)lret ?)élAﬂEﬂﬁB%dcﬂ@n wabwpbrettWﬁwwaaelﬁlem axelolelcwaél@rptﬁétﬂolao{/véd 3y SII(:)’\I‘I;IB .

-bis 0Ss err.oce oropal | a
t et r aki 95@4“? Eﬂwﬁﬂ%g PR %I Sﬁr@era ﬁ@%k%%&lqda%qﬁ (-IPSet Zit e
P(OC 3 rrmh@@nmrtﬁéﬁ esiacedd with de EtBAcr qfh@atgjam thyas twals WaBhEd withiWatezt ent i on
time (HPLC room t enper at ure am ne $tetrahtydrofuran

) 1yl
TEA 1§ ETTBHR R hescimterniae NaG SObng HH S BT IVEZSY
N, N, N, No7tgtoanmtdwdieinil @8 dbamed @fterlddhifeht Femdtat &vd Glyinglungéd wicld®.

"H NMR (DMSO-d5) § 7.28(d, 1H), 7.05(d, 1H), 6.82(dd, 1H), 6.22(s, 1H), 3.72(s, 3H),
3.60(m, 1H), 3.58(s, 3H), 3.28(s, 2H), 1.95(m, 1H), 1.80(m, 1H), 0.88(t, 3H).

Example 2a
Preparation of 2-(6-methoxy-1H-inden-3-yl) butanoic acid
O

o

To a solution of the ester prepared in Example 1 (14.0 g, 58.9 mmol) in 140 mL
MeOH, was added a solution of KOH (6.4 g, 113.8 mmol) in 5 mL water. The reaction

mixture was stirred at 60°C (pot temperature) for 2 hours. TLC showed 70% conversion.

A solution of KOH (3.0 g, 53.6 mmol) in 100 mL water was then slowly added to the pot.
After 1 hour, the reaction was completed. After cooling to room 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,Cly,
washed with water (2 x 100 mL), then dried over Na,SO,. 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
(DMSO-dg) 612.20(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), 0.90(t, 3H).
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Exanple 1 Preparation of nethyl 2-(6-nethoxy-1Hinden-3-yl) butanoate 0 O
O An oven dried 5-L four-necked round-bottoned flask was fitted with a

t her ronetwp,03a1endenser, an addition funnel, and a nechamczaisSoxtiens er .
Under Ar protection, a suspension of 5-nethoxy-1-indanone (80.0 g, 494
mmol ), Zn powder (Lancaster, 56. Exgmgﬁﬁﬁb mml) in 2 L anhydrous THE was
stirred at 60C (i [ 3 solutlon qf, net hyl

br onobut yr at e ( 1342R2FUOD S T F A 4004 RRDIQPANOICAGIC, s added sl oWl y
t hrough an addition funnel After corrpl etd on of the 66 WD 03/011842

PCT/ US02/ 23614 addition, the reaction mjkture was stirred at 60C (internal
tenperature) for 1 hour. The reactionmwasdipll owed by TLC anal ysis of
aliquots following 1 N aqueous HCl After the reaction was
conpleted, it was cooled in an i cefw pat h foll owed by slow addition of
3 Lof 1 NHC solution. The pot_tenperature was kept bel ow 20C. The

m xture was then extracted with € L Et OAc. The organi c | ayer was washed

Wi th water Whisisubgttat®éwas preparddn@singiat whaieqilodsailiess! destised fand dri ed over

Na2SO4. _The duct w oi | ained aft ar sol vent
removal Eé?ﬂilpg?a %é&ém&a‘@' ﬁf@é"'i%ymﬁ‘%ﬁf%ﬁ? g‘ygg%girﬁomﬁp'%’a ©7.05(d,
1 H), 6yRi @@% 11H-MMRQ02>2¢|§),5 1.34)d, ﬁ=@2{|s), 7374, J326ﬂ(|ma 8bHnd, B=98(s, 3H),
3. 28(s, 2H) éq] g‘)n I_gn% H%ﬁ éﬁ 3, anpl e 2a Preparation
of 2-(65rfet Hb)@y321 it 8%("94‘3 paRAEE 2HA 2P (dg To a solution of the
ester prepared in Exanple 1 (14.0 g, 58.9 mml) in 140 m. MeOH, was added
a solution of KOH (6.4 g, 113.8 IQ in mL water. The reaction m xture
was stirred at 60C ( pot terrperatmg%m hours. TLC showed 70%
conversion. A $bpdrafien of (28P-(6metHbxyidH-fhdeRB-yI)Butaddie atid Wwat er was t hen
slowy added to the pot. After 1 hour, t(?e reaction was conpleted. After
cooling to roomtenperature, the sol vent were renoved at a reduced
pressure. The residue was di ssol ved i~ 300gp water, and

To a solution of the racemic indene acid prepared in Example 2a (300 g, 1.29 mol)
in 4.5 L CHsCN, 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. After 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 CH3CN (3 x 200 mL), and then
dried under vacuum at 40°C for 3 hours. This solid was stirred with 4.5 L CHsCN 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 collected as a white solid (254.6 g, 35.4% vyield,
96.8% ee).

The quinine salt (544.3 g, 0.98 mol) was dissolved in 4.0 L CH,ClIto obtain a clear
solution. It was stirred vigorously with 4.0 L of 2N HClI solution in a 22-L round-bottomed
flask with a bottom valve. After 30 minutes, the mixture was allowed to seitle. The
bottom layer was separated and top aqueous layer was exiracted 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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then washed with Et OAc. The aqueous | ayer was cooled in an ice-water bath,
and then acidified with conc. HC to pH<3.0. The product was extracted
into 300 whD o@biPBk2, washed with water (2 x 100 nlL), thenPdTitsd2/2B6e+
Na2SO4. After Na2SO4 was filtered off, the CH2Cl 2 solution was stirred
with 3. drigd Of/eld‘{i‘@SOQalThéQl‘ocﬂlchQB(DS g, 90%, eb.8vces) wasashtainehayadofdwhiié | trati on

h h The t 12. 5 959 bt ai ned
rough PSS Lot BB bR BN P el SR 15
( DVBO- dBgcebdia nmi2fdria) ddsdriped ih Bwble 2aH), 7.06(d, 1 H), 6.82(dd, 1 H),

E13I—|)22(S Qé(PTéﬁtmegggt%%ﬂ%ﬁ? ﬁ%é@@?é%‘ﬁl@eéﬁiﬁﬁmg 2b Prep;r Zi'?l(g]n

of 2- ( 6AItetratialy, lthe natiest-iduot ayieonmiusdiad @cigdieols badit ddhdgioasipssriatie was
prepared t.he. sane roced res as gaSCI‘I bed for Exanples | and 2a,
startin§ Sttﬂ %mﬁ%tfor?o%WI .Gto‘fel% RYRENIS SRTHRS METET3L br oropr opi onate.  Yi el d:
68% 1H NWMR (CD2C12) S 7.34 (d, J =9, 1 H, 7.07 (d, J =2, 1 H), 6.85
(dd, J =9, J =2, 1 H, 6.32(m 1H, 3.82 (m 4H), 3.36 (m 2H), 1.56
(d, J =7, 3H). Exanple 3 Preparation of

(2S)-2- (6 rrethoxv 1Hi nden 3- yI)bulEﬁnﬁblé4aCId 0 HOHO To a solution of

the racemg [ e2aI(’ 29 npl in 4.5 L
CH3CN, was—aadedt L h Q. tirred
for I hour, and becarre a sol ut| on A snad)l armunt of insoluble parti cles
was renoved by filtration through a/mcr fiber filter under vacuum The
filtrate was then mechanically stirt A&l Ar over night. After 24
hours, a small sanple of solid was wand anal yzed, show ng 76.2% ee.

The agi tation was stopped after t

ays. The suspension was
filtered. The fiIter cake was wa@ e ith CH3CN (3 x 200 nL), and then
dried under vac

CHBON at  70CA St S 3#?90&8{’%8 \?A‘:‘? @ ﬁf‘%ﬁl&%lﬂ’i@b@% 485wy éﬁ%é‘bﬁaﬁﬁaﬁ bwed
to cool (2ioovg, 5% eqt)aﬂddviétylylafﬁhm (68 esg,lBVQ Banisiol PeBOH (045a@sL )sind (MHF(1a6 it for
24 hour %L)Wé% S%UEQ elrrlnsaI Q E p\’rvéfisséuIeI bottt?er Srgder-ge psi Hy for 16 hours. The solvents were

removed at a reduced pressure. The resulting mixture was stirred in 1.5 L of 1N HCI

solution and 1.5 L CH,Cl,. The aqueous layer was extracted 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 extracted 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 CH,Cl, (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,SO,, solvent was evaporated

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

a light yellow oil. 'H NMR (DMSO-ds) 812.20(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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filter cake was washed with CH3CN (3 x 250 nlL), and then dried under vacuum
at 40C for 24 hours. This quinine salt was collected as a white solid
(254.6 g,wWBI3MUsyi el d, 96.8% ee). The quinine salt (544. BCy/US02/2B140| ) was
dissolved in 4.0 L CH2CI2 to obtain a clear solution. It was stirred
vigorously with 4.0 L of 2N HCl soExHmgle 5an a 22-L round-bottoned flask
vmthabottq;nval L. L he aIIovyedto settle.
The bott om |"ayeF=w is ; ARRuts
CH2Cl 2. The conbl ned CHZCI 2 Iayers vvere mashed vvlth vvat er (3 x 2.01)
until pH 5.0-6.0, and then 68 WO 03/0118
Na2SO4. The product (230.8 g, 99% 96-8%eepHwas obtai ned as an off white
solid after solvent renoval and vacuum rV| ng. 1H NMR was identical to that
of the racemic material described igi&xam

liquor in simlar fashion gave the der. Al ternativel y, the nother
l'iquor nmay be subjected to aqueoU® bdsic conditions in order to effect

raceni zation @ME@ﬁgeNef béc%uc!uﬁ&&@e?cnos@éﬁfg@ Whhe. A2 nAP) € B

Preparation of g oé - 5- net hoxy- | ] but anoi c
acid 0 CIRh Gﬁ’ha)a( pgof- 46 ingrold N i 631 ek 46m@pH@dEtQH ) and (105 g,

453 m'ﬂﬁ&%%ﬁ%keﬁ%]ago(QngJ/és%Gre)bﬁa;é;ui e'r%bE)\él ﬁpmopgo h6&s8 9. 679.5

nmol ) in In"a pressure

bottl e Lﬁﬂﬂiélonelﬂﬁﬁ(PFm@ sf(300 Mg. R am@molirwes gedestinttae rgaction mbdweedd at a
reduced 1y %Hét%n Msecdn%ﬁa%d fohd nﬁeréhayse A¥RS 1196 'tn"rﬂéeﬁtdlli‘w%s $er+rovah akaN HC

sol ution aﬁ% The aqueous |ayer was extracted with CH2Cl 2 (2 x

250 ni).redugge P&ﬁ%r%@w f@ﬁlZ@f'QUq \é@%@l@«lt@ﬁe\w@ R mEvaipr hThe hlagktsolid wasiCl
sol uti OrfeﬁhBC’ecSlSy fi Ierﬁan&rthé fll%ratéj\fvaslw%%%rﬁ@tbﬂd (Q'?( ZOBhﬁL)Or'Ig@%'qu&@/ er was

extracted with sol uti oncﬂ%I L). nmbi ned ueous | ayer
was was HROHtigh Wﬁsmoﬂ"’(@ Wit genca i, a&ﬁ&’“éﬁ%‘?t@ﬁ WI“@@*‘&QHQNQOBW ) Thg a sl ow

addi t i oneofrbire@tsH,OrGhy &Q\Iréétw&heatv\nth%lnﬁévaﬂ@@ne&r B\ﬁ‘eraaazéog ﬁb?ﬁbwl %f as
extracted with CHZCI2 X and hed with water x 0.5 L) until

pH 5. 0- golyentap ﬁ’%?u%éﬁ?rﬁad \Wiec 'Hd%ﬂﬁ i %@f@w?'l%o bAPaP %Wdr)oﬁae Na2SO4,
sol vent preduceiapaeaéated 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 product into optical isomers may be accomplished as follows:

to a mechanically stirred solution of the syn indane acetic acid [(2R,7R) and (2S,1S),
14.69 g, 62.7 mmol] in acetonitrile (290 mL) at rt, was added (R)-(+)-a-
methylbenzylamine (8.49 mL, 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 stirred
overnight. 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
0, 86% ee). The slightly wet solids were recrystallized in acetonitrile (120 mL) to give
6.03 g of the (2S5)-2-[(1S)-5-methoxy-2,3-dihydro-1H-inden-1-yl]butanoic acid, (R)-a-
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 (2S,1S) acid in the racemate). The material was identical to that obtained in

Example 4.
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under a reduced pressure. The product (101.0 g, 95% yield, 96.8% ee) was
obtained as a light yellowoil. "H NVR (DMSO d6) 612.20(s, 1 H), 7.04(d, 1
H)y, 6.78(WpoYoHB426.66(dd, 1 H), 3.70(s, 3H), 3.28(m 1 HpCTAIS#R¢I®N4 2H) ,
2.32(m 1 H, 2.06(m 1 H, 1.80(m 1 H, 1.50(m 1 H, 1.36(m 1 H),
0.82(t, 3H). Cﬁ)ﬂca\d\@uﬂ@/f&ltﬁ@@aﬁ’@ﬂ aiDPEPSFEAmplxanpl el urehasdabyon of
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30 hour S5%ALaRED A5 o ek La00: FRe 3%5}7%8% edlondnB e
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0 1 1t o P-(BREGH S 10D PR 15Dk ST PORRELES cHi FEBO 14 SRR on- and

the fil tomigaramn o\r\mhﬁebdm eichaoéhﬂeomé Barbo%@@rmb)(theﬁnpoﬁqupm%aﬁdi ut i on \gﬁs
e

t hen acj di exiracted CH2(Cl 2

e o lptalas &5 01 1) ePizs thehac G cordytion o4 e THAME T MG FEr A BE . | Remova

of the psghcyrgnt in vacuum afforded the indane acid as light yellow oil (600

6099 . odu ture |ted a di astereoneric m.X 87:13) in

Tovor ob "t he The RlebuRembalestnteat frigth Bsihnine iy essy QU HPERL Tt v) of

:c nt egL abhalpsio bf Aivbh- 9@%{(:‘eylﬁlahl)Lrb(:d?mcl?:hﬁterebﬁfenc hixtavatof combduﬁd 5.3, 1 H%)
or the s i esol utjon, of _t ptic i Soner,s m e

acconpl PE‘%( di?;”%@ﬁ?lﬁ\?/sresow‘%d %F%écﬁ&ﬁﬁ:g gﬁs?qdr‘?et?g 3 NGk rgﬁre&entleﬂe sy%

i ndane angftiomerphids, bagdd orl BY intadraid®, Th&Shbsoliitd cOffigUiration. o?thﬁ’f@ln?pdund (8. 49

acetonit zyl am ne

2o on of b 4 onodhiind 1t 28 TR KB ekl bl e bRk SR8 o

overni gbbrreelapohtiuhg eﬂ@nﬁtloﬁhe’ronaiﬁamwenasmgﬁecbdasarméﬁ@hetmregm certaimnty X Pasle Yvas

concentrate to dr S t.he resi r.edi ved in onitrile

(506 m e asenf KRR TSR S ebS e s Tona e, S50 . b % g

pr eci pi babbmpar_lsﬁn&o mammarapmaactsibltmm@dfrom\me_r retlgdtion of tres chirial atsd wer e

col | ect ?I‘:jxa%)(plé hi ts'cﬁt?éd in rE;@\mp?eht? dTﬁeh Fe%aaiﬁihg%galy\é,tc%u% tﬁgﬁi l)le assigned

with certainty to the compound with 2R, 1S configuration.

Example 5b

Preparation of syn-2-[5-methoxy-2,3-dihydro-1H-inden-1-yl]propanoic acid

o)

h 1<y OH
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-dg) 6 12.18 (s, 1H), 7.03 (d, J = 8, 1H), 6.75(d, J= 2, 1H), 6.67 (dd, J; =8, J.= 2,
1H), 3.68 (s, 3H), 3.37 (m, 1H), 2.72 (m, 3H), 2.03 (m, 1H), 1.75 (m, 1H), 0.89 (d, J =7,
3H); "*C NMR (CD,Cl,) § 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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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
acetoni t rwbe31@® nL) to give 6.03 g of the PCT/US02/23614
(2S)-2-[(1S)-5-nnmet hoxy- 2, 3-di hydro- 1Hi nden- 1-yl ] butanoic acid, (R)-(err)-
met hyl benzyl am ne salt (94.4%ee). A second crop was collected from various
filtrates (0.89 g, 97.6% ee) TheEmlald yield of resolution was 31% (62%
based onPthe n;am ) I ] d en il

mat er i al RN SNV epesh 1 NCedy Ve Haneadtec 0

PCT/ US02/ 23614 Opt i cal pur| ty for th| s IB(arrpI e and that of Exarrpl e 4 may

al so be anal yzed by chiral HPLC, Colu Chiracel AD, 4.6 (I.D.) x 250 mm
Mobi | e Phase, A: 0.1% TFA (trlfluoroa|c |_||9 acid) in hexanes, B: 0.1 % TFA
in I PA (isopr opyI al cohol ); Met hod ratic 95%A (59B), 20 mn.; Flow
Rate, 1.5 nL/mn.; Detector (UWV), nm| Retention tinmes for the four
possi bl e di astereorrers are 5. 1630 (2S, 1R), 6.255 min. (2R 1S), 10.262

Honot er e Asdnperdon deaed @ﬁ?%??!fhé%#mﬁ'%g?aéiﬁ 10 SRR HED TR B boxy

gr o]ch_p (ghe. 82111&% UHrg]n)zoorgm 43m)nnl2 d IQDMR)Wae{ Jstﬁremlrunl;iBb Adgtnofoe 38 hbersabsol ut e
conti gu on of the | ner StIO
oo couhBlr Shaeis SR G fedokil RARERHL (B0 8 APARRS By achitus! 24
anal ysi gour‘s aartrvaﬂs@qctahpléﬁqufarm rle)actlic&f. ghe eeaijnazls h@g@@m@rksl pbui’ﬂcMEWAEO of i 4
CcO oun C S | Ne-resol ve eakKs a an ,
o San e, i Sarac Bl aDA Uk 33 Tos eI W Bet e e or ot on.
;ge %sajuthmtérqafxmgur atuaflrlNd\ﬂaoHneolotwmmm (261 lp)ea:lm go0nak. bdgéesmmi ned to be

, [ ra carr.espondl n enantlorrer
fon Eheed ol Xieab S HE BracBATeE g ber PR shnihaE oo BTRRGHNSREL Mo na
assi gnedom@nttrbmo&aasnaiR)aclmrﬁanedeMRr(Bm by 6.9018; 1H, 8F8(AMA),, ca. 0.97%

Fhe oni BRotG AR < Blardink 8ol %, s¥alro by BRcpogid RIS, 2BRIEH no Seak
&\ f gp

2, coul dHY,hego(e 183 si.58(8d 1HY1I40(meTHROBOY, 8iA).t he conpound with 2R, IS

configuration. Exanple 5b Preparation of

syn- 2-[ 5- met hoxy- 2, 3-di hydro- 1Hi nden- 1-yl ] propanoic acid 0 HHOHO
Example 7

Preparation of methyl (2S)-2-[(1S)-5-hydroxy-2,3-dihydro-1H-inden-1-yl][butanoate

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 AICI; (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 mol) was added slowly via an addition funnel to the reaction mixture, and the
inside temperature was kept below 15°C. After 2 hours of stirring 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 CH.Cl,. The combined CH.Cl, layers were washed
with water (4 x 1 L) until pH 6.0-7.0, and then dried over Na,SO,. The product (216 g,

98%) was obtained as a white solid after solvent removal and vacuum drying. "H NMR
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The conmpound was prepared in 71%yvyield and >99% de using the sane
procedure as described for Exanple 4 starting with (racemc) Exanple 2b: 1H
NVR (DI\/B@Od)G/)J1842LZ.18 (s, 1 H, 7.03 (d, J =8, 1 H, 6. PeT(U$p2/B6r4 2, 1
H), 6.67 (dd, J1 =8, J2 =2, 1 H, 3.68 (s, 3H, 3.37 (m 1 H, 2.72 (m
2. vsoLd b!)mslm & 78(d,11H1) 6.58(BIH{, &.501dE 1H), 3.8bs; SHBEC.IR16§02CI 2) 8
12 626 Q%I\g 228 )16 g 543 ?SOOIWG 445, gS 60(%7 11) quf’ glz.gdfo, §;Ii)24. 5)52,
136. 7022798, 24H|)12 49@@ 1&642 08, BoT-89(M, WD) oBPY M & 2/ 23614 Exanpl e
6 Preparation of nethyl
(2S)-2-F(1S)-5- et hoxy- 2, 3-di hydro- 1Hi nden-1-vl | butanoate 0 HH OA
suspensi on of acid prepared in Exdeampla 8 220.0 g, 0.94 nol), NaHCOB (237.0
g, 2.82 mol), pfddraticiPOF Bethiyl 4 (4RlethyiBerzofhhmiNgl-4BRoisdritangle Under Ar at
rt for 18 hours. anal ySIs showe b reaction. I ng | (100 g),
and stirring for additional 24 hours atgrt caused conpl etion of the
reaction. The reaction m xture was paured into 4.0 L water, and extracted
with EtOAc (2 x 2 L). The organi ayer s sequentially washed wth water
(2 x 1 L), 1L of INNaOH sol utiops water N2 x 1 L), and 500 niL brine, and
dried over Na2SO4. The product (233 g, é:b% was obtained as a light yellow
oiI after %wmﬁpeneamualamdncvaﬂmwmmyyégtgrhyurbMde[oRﬂng’B% doB ir0(d, 1

, 6.78 1 3
> o m <Dle (<5 G s B o o b iR psesiguriotielion ) 1o 1
%23 : ZE)a&le& adc&fd)wdorf(lj\,;(li)gaimkimélrg% %dgﬁ)liabﬁ ;I'ﬂmmbituremdwharmed z;[f[) 25°C and O To
col d soF %fﬂr prccio ¥°é’fédg s {&F&@ng %@Bﬁf\ﬁtﬁrg 09 Fs%%d % 6 (233
g, 0.94 addléc) dr‘oﬁw@eSThe @Haﬁjiea/yasmibmdd@d/amh @ é}nbﬁﬁﬂslgwlyéwm s’mln}; fsﬂ 1®M y under

Al The VSI Jhe at u urvevar}q?as d%e?W&%gﬁéﬁPZ@O&rﬁgﬁﬁd \%sh% v”ﬂell\f eact Ion

t ur ned y via an additio
funnel HTI{300 mIe)amee)(rsomMI)uamj draadcbvbhdagsmsﬂdlw resutizet amideeprodst kept beI ow

L9C 20800 € PRl Sk Rl NN (g BESAR i
It was then dissolved in pyridine (1.25 L) and DMAP (5 g)was added Acetlc 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 MgSO, 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

0

\\
ﬂN o)
0 \

The intermediate prepared in Example 8 (280 g, 1.06 mol) was dissolved in acetic
anhydride (650 mL) followed by slow addition of conc. H.SO,4 (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 to a white solid.
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2.5 L ice water with a strong agitation. The organic | ayer was separat ed,
and the aqueous |ayer was extracted with 1 L CH2CI 2. The conbi ned CH2Cl 2
| ayers wewo mastsezrd with water (4 x | L) until pH 6.0-7.0pcantor/esm dri ed
over Na2SO4. The product (216 g, 98% was obtained as a white solid after
sol vent renoval and vacuumdrying. 1H NVR 72 WD 03/011842 PCT/ US02/ 23614
(DVBO-d6) 5 9.10(s, 1 H), 6.78(d, 58(d, 1 H, 6.50(dd, 1 H),
3.60(s, 3H), 3.20(q, 1 H), 2. 70(#—?‘5%—5 40(m 1 H), 2.08(m 1 H),
1.80(m 1 H),Prepaftion oftd)[5-ethiy(-2-(4-Bbthylphanil)-8,380zepandletiaihodf met hyl
3-[ (4- et hyl benzoyl ) am no] - 4- oxopentanoate 0O O H To a suspension of
L-aspartic acid (3-nmethyl ester hydrociloride (250 g, 1.36 nol) in <chilled
4.35 nol) in a steady flow
followed by a slow addition of AR3STN (3R4.g, 2.99 nol). The m xture was
warnmed to 25C and stirred for , coopgd again (< 100, and

p-tol uoyl chloride (205 g, 1. ) was added dropw se. The m xture was

allowed to V"ﬂ"h@‘o‘x@zcﬂé@é’c@mreﬁér‘éﬂﬁnﬂ’EMn’hbleﬁ (1300 gnel 28 afolyifas desbhied if eI eact i on
m xture was CH2C| m.) and washed with 1. N HC (500

m), brihé L@ao@ S?JLd) L'Baﬂ@ficﬁ Q’eHZ%Wé’D wﬁ@ad in$rg PPEIONE Wi MaiRtaiBingr oduct

(310 9, t&4fBraiure BQb\R/QSSZ@' Reactms,va%biomm@émhmeern rmwﬂé\taddﬂnsav@ol@nﬂ drying
under vacuum It hen d| ssol ved in pyridine é} L) and DVAP (5 Q)

was add¥é@s r%‘é{epdo Qﬁ'ﬁwvmﬁé‘” HeEdPanreq ’“Wa'§e Haies oWeymMeﬂ"ﬁéﬁ Yhe

react i oncidgRdmIldy addiRPEN19CI 3 LbO!Ar\ﬁhnteriempuﬁa@@#o«adea ahdtwagRolgtteddByr €d
into 7 @tl ce water and extracted with gé@vgr;r%%tjl ayer was

washed WttaqoR RAeyen died ovef P2Gaig 91"%\*1“?«&@?‘@@1“@7""* Bﬁ‘ieé SO4 and
concentrated to afford the title conmpound as a white solid (301 g, 93%.
Exanpl e 9 Preparation of nethyl

[ 5- met hyl - 2- (4- met hyl phenyl ) -1, 3- &XaaRle 11y |1 acetate O-N O O The

i nt er nedipgégarafion of Atkthy) (23232901 8)-8-{038thdthyli2-DEmeatHyl pvésy ) .3 Xa¥eicu-i N

acetic yllethoxy}-2,3-dihydro-1H-inden-1-yl)butanoate

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 stirred at rt under Ar. The
reaction was followed by "H NMR. No further progress was observed after 2 days. After
solids were removed by filiration, 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,CI» (10.0 L) and 20% CH3CN/ CH,CI, (10.0 L) as solvent. 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.CI, layer was dried over Na,SO,. The product (358 g, 93%) was
obtained as a light yellow oil after solvent removal and vacuum drying. H NMR (DMSO-
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anhydride (650 nL) foll owed by slow addition of conc. H2SO4 (60 nL). The
pot tenperature reached 80C. The reaction was then held at 85C for 1 hour,
cool ed, awo 03hs4mceti c anhydri de renoved i n vacuo. The r @€irdise2/2@s4 pour ed
into ice water (2 L) and extracted with EtQAc (4 L total). The organic

| ayer wag) & hes(dsLmHy, resb(av 2H), agb{dNﬂ%cs(ﬁj@@ 1HY] 6.556dar 14), Baat, 218 p®d0as, ed, then

dried w ntra ed to_af a clear oi
(223°g) 3%!90)@”95% e o a st Ca Tl st 52 500 S S
PCT/ USO2H2 364k m, EMamb@ml @HRres, gH).on of

2- [ 5-net hyl - 2- (4-met hvl phenvl ) - 1, 3- oxazol - 4-yl ] ethanol O OH The oxazol e
ester prepared in Exanple 9 (300 g, 1.22 nol) was dissolved in THE (2.7 L)
and solid LiBH4 (26.6 g, 1.22 m)l) &g_@adged in 5-g portions while
maintaining_ te -erature bel ow 4 e ctlon was conpl ete mnthln an hour
after addi tFegparafion.e 19) 92l r f-nethylphenylirlSnoxazolfy od i nt o

i ce vater (3 L). Thqnmnem-e Py ARG dnsiohal y adding 1 N HO
(1 L). Awhite precipitate forned and was collected by filtration and oven
dried over P205 to give the desired oxazol e est (214 g, 83% . Exanple 11
Preparati on of nethyl 1 K SOH
(29)-2-((1S)-5-{2-[5-net hyl - 2- (4- t hvl phenvh 4f73-oxazol-4-

yl ] et hoxy} -2, 3-di hydro- 1H i nden Of ' H H o A suspension of
t he hydroxylndane car boxyl e 7 (208 g, 889 mml),
oxazol e al cohol prepared i ©212"g, 977 mmol), ADDP (335 g,
1.33 nol), Ph3P (348 g, ¥ 3% nol) in 6.0 L anhydrous THE was stirred at rt

under Ar. Theo dﬁﬂkﬁﬂanﬂ Ly®rs (04 &;oy\mlnw) id il 3\NMiateMNand Y3t hReOPI @@sess was
observed after fter sol i %Xmere r enoved bg filtrati THE was

onoved Stis <PBHHI Srih CEEE arEaeriia EXPEREI T (995 i AP arolaa ik TRF b n 3 L
of 50/ 5Q‘h@s&bﬂ6@tmﬁﬁé@°@6tﬁtﬁxm infkkurd Wagihettedisat 687! (pot@ineratliieliforwer e f or med

and re vedb Jé i O |trate was conc trated, an% bjected to
the sa Obﬁso%%‘?jﬂ %’t‘?@é?"?%xarﬁei?rﬂﬁ')és'%? hayages: ﬁ HPEVETA e %@H\S’bﬁg

LiOH (30.1 g, 1.25 mol) in water (200 mL) was added to the reaction mixture. After 2

hours, TLC analysis showed ca. 85% reaction. Again, a solution 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 diluted with water until the
solids dissolved (a total 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 filiration, and dried
under house vacuum overnight. This solid was stirred with 15 L EtOAc and 2 L of 1N HCI
solution for 30 minutes. The EtOAc layer was separated and washed with 1N HCI
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 hours, 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
(CDCl3) 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), 0.90(t, 3H). Chiral purity, 99% ee,
[a]p=+16.11(CHCI;3), mp 149.5-150.5°C.
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were renoved, the resulting oily m xture was purified on a silica gel (3.0
kg) colum using CH2CI2 (10.0 L) and 20% CH3CN/ CH2Cl 2 (10.0 L) as
sol vent. Wpaswisms contai ning product were coll ected, anaCrhmsn2/23614
concentrated. The crude m xture was dissolved in 4.0 L CH2CI 2, and the
unr eact ed hydroxy corrpound was rermve;dam wWas hi ng W th 1 N NaO—l (3 x1 Q
The CHZCIPZ | a r ove SOA 3 .
obt ai ned Ssmethylz3- B4 . [
NVR (DMSO 74 WO 03/011842 PCTindeh4 ﬁ@éﬁoud@kcﬁ 7 78(d 2H) 7. 30(d 2H)
6.90(d, 1 H), 6.75(d, 1 H, 6.65(dd, 1 H, 4.15(t, 2H), 3.60(s, 3H),
3.25(gq, 1 H, 2.90(t, 2H), 2.75(m 2H), 2.40( 1 H, 2.35(s, 3H, 2.32(s,
3H), 2.05(m 1H), 1.80(m 1H), 1.50(m 2H), 9.80(t, 3H) . Exanple 12
Preparation of (28)-2-((18)-5- 2-4 5- net hy yl phenyl) -1, 3-oxazol - 4-
o acid 0 HOH ON 0 To a
ater and 1.3 L MeOH, was

sol ution of LiO—|(90.4g 1N~
added a solution of the @ prepar e in Exanple 11 (325 g, 0.75 nol) in
3.9 L THE at rt. The soltion turned cloudy. This m xture was heated at
60C (pot tenperature) for 4 hours, and TLC (50% Et OAc/ hexane) anal ysi s
showed ca. 50% conversion, A solution of LiOH (30.1 g, 1.25 nol) in water
(200 nL) was added to threaction m xture. After 2 Iwurs, TLC analysis
showed ca. 85% reac gaatém)amcspl ution of L| 0.1 g, 1.25 nmol) in

” "

water (200 nL) was g{hez_regcm'mxtur 2 hours, TLC

anal ysis showe¥eQer I|ttIe S tnl ng2ester ged ér the reaction

m xture was cooled to it, THE and MOH were renoved at a reduced pressure.
The residue was diluted with water until the solids dissolved (a total of
60 L of water used). Conc. HClI solution was ®OOGl y added to this aqueous
solution until pH 2.0-3.0. The solid was collectg giiltration, and dried
under house vacStam3dVieeini digibyl nelenatesol i d rred wth 15 L Et OAc and 2
L of 1 NHC setution—+or—30-m nutes. The | ayer was separated and
washed with 1 Nskdgla) @p;b(pt;l on (2 x 1 L)HOThe gani ¢ phase was then washed
wth water (4 x 2 L) until pH= 5.0-6.0. Under Ar protection, the EtQAc
sol ution was reduced to 2.5 L by normal EtOOC,

COOEt

Step 5) Mitsunobu

COOH
Step 6) Etl/+-BuOK OA\LA
Step 7) LiCI/IDMSO, 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 AICI; (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, 90%).

Step 2. Benzyl bromide (17 g), 5-hydroxyl-indanone (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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pressure distillation, then cooled to it w thout disturbance. Wite solid
precipitated out. After further cooling in an ice water bath for 2 hours,
t he sol i dwaag/fisht rated and washed w th 500 nL col d Et CA®CTASIBER36M yi ng

under high vacuum at 35C to a constant weight, the final product (266 g,
81% 98furachou). Thes KeOb] wad filtbrédoff antithefilraiesia evapbiatddR THeGCBSHIBNg 5 7. 82(d,

5. 42( q. FPp v sz fort 61y oA 8 oprasbien 540y o ass, oy, 2. a2(s.
3H), 2.20(m _g@_ A sdluféH of 5-Berdyloxili-ioddrivne 1H)14 gl4 45(1fﬁ10l¥h‘hd dl@ﬂ*@D(t 3H).
) 2 Bl 5505 Sl S FE S Sl B b, B Y0
2- { 5- f 2¢1(0Bmbety €RLOHamS aoweadeomsﬁ myrwhﬂee(tzhmzwas%o@ed rflhmr OI'-hbH-
ngr 1 TORBO PRy ey Sieregareeids sy Arter Hiwt BITR ChhallomiaeaBebe: st ep
4) H2/ tb BeHiBrdie ODhe 6fdahic layer al walsRed w)th bihe (poahiux G dBleGmiM Nassep, 6) Etl
5- et hoR91 PIARBIAIRE. (DI aeperschiy Bl DB oY SVEIHOT S i 3
(15 g). prodacinEetyre was refluxed for 4 hours until a precipitate
Step 4, The product of step 3 (1.7 g) was dissolved in MeOH (25 mL), and Pd-C
(300 mg) was added as a slurry in MeOH, and placed under 60 psi Hzin a Parr shaker for
6 hours. After filtration and concentration, 1.2 g product was obtained (92%).
Step 5. P(Ph); (420 mg) and ADDP (420 mg) were dissolved in THF (5 mL) at
0°C, and stirred for 10 minutes. A THF solution of oxazole (300 mg) and phenol (430 mg)
was added to the flask. The resulting mixture was stirred for 24 hours, and filtered. The
filtrate was evaporated 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
mL), and iodoethane (0.5 mL) and £-BuOK (50 mg) were added to the solution and stirred
overnight. 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 (160 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 to 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 (i, 2H), 6.60
(dd, 1H), 6.70 (d, 1H), 7.00 (d, 1H), 7.30 (m, 3H), 7.90 (m, 2H).

By using the procedures from Examples 1-13 together 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:

77



appeared. The resulting m xture was cool ed and poured into ice water (150
m.). The precipitate was filtered and washed with water, then air-dried to
gi ve t he woegBned4pr oduct (8.5 g, 90% . Step 2. Benzyl brecirdsoyi3sly),

5- hydr oxyl -i ndanone (15 g), K2CO3 (20 g), and 200 nL acetone were m xed in
a round-bottom flask (500 nlL). Thexampleste was refluxed 76 WO 03/011842
PCT/U802/23614 f Tpl COB was f| tred ff a d he iltrate
was evapera Ll emgly 2 SN0 et o give
18 g pr oduct (75% St ep 3 A spi l!taﬁoibfadl_:d benzyl oxyI - ndanone (1.14 g,
4.79 mol ) and diethyl malonate %0 844 g, 5.29 mmol) in THE (20 nlL) was
cooled to OC under argon, and Tid4 (10 ni, Min CH2Cl 2) was added
dropwi se. Pyridine (2 nL) was added finally. resulting m xture was
stirred overnight at rt. After filtration. Et ?@U m-) was added into
the filtrate. The organic Iaye @@ brine (20 nL x 3), dried
with Na2SO4, and evapor gt & wasseparated by silica gel
chromat ography to give 8( product (50% . Step 4, The product of step 3
(1.7 g) was dissolved i (25 nm), and Pd-C (300 ng) was added as a

slurry in Me I 6 10-1 6 hours.
After filtr altg?(')\/r]f ﬁ{jgggﬁ@gnmfﬁzgnm R:MR %ﬁﬁ) ascq)g:?f\/g[saggbglon%?%%% . Step
85

5. P(Ph28), (18962.8¢{ma2H), RBDFQS(%@(??@OS Wé}é’ JH)2691-80Hm. 28). 20 (tat  oC,
and sti u 0 I 3 d phenol
(430 ?HF% 20% aé%gqa”fﬁ}lh%( ?ﬂ%éfﬁld lill_I}s)uft|(r(ilgmfc‘r}zz)?tdt?r(((aj fi\ﬁg)sﬁgpl Fr%l]qued for 24
hours, &HH7f80|(tTer2éﬁl. The filtrate was evaporated and the resulting residue
was separated by silica gel chromatography to give product (320 ng, 45%.
Step 6. The internediate prepared in step 5 (160 ng) was dissolved in THE
(5 ni), and iodoethane (0.5 ni- )_Eﬁﬂﬂl_&JG( (50 ng) were added to the

sol utio HRANGlind@H1-
separ at 9 rrg p 7. The internediate
prepared in step 6 (30 ng) was aci DIVSO(l m). LiCl (160 ng) was

added into the flask. The m xture was refluxed for 5 hours. Fromthe
resulting mxture, the product was separatedZ y TLC, giving 13 ng (529 .
Step 8, The internediate prepared in step 7 coopj ected to hydrolysis in
aqueous KOH as descri bed for Ie 2 -ain the product: LG M, RT

3.57 mn. (

The enantiomer was isolated by chiral HPLC. LC-MS, RT 3.57 min., M+1 406; H
NMR (CD.Cl,): 6 0.93 (t, 3H), 1.48 (ddq, 1H), 1.68 (ddq, 1H), 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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M1 406; 1H NMR (CD2C12): 5 0.93 (t, 3H), 1.40-1.70 (m 2H), 1.80-2.20 (m
2H), 2.30 (s, 3H), 2.40 (m 1 H, 2.60-2.80 (m 2H), 2.90 (t, 2H),
3. 20- 3. 4owpOrep/o118d , 4.10 (t, 2H), 6.60 (dd, 1 H), 6.70 (@CTASKY/23674 00 (d,
1H, 7.30(m 3H), 7.90 (m 2H). By using the procedures from Exanpl es
1-13 together in sone cases vvith thamplén6al HPLC separati on net hod
describegdqoi B Jhe gs! raI SE lhon d by .usi.ng th ror| ) dstalrtlng
mat eri al S e—ie ethyl2-g |' XAz l=4-YICL 2. 3~dihydro-1H-ix,
manner: 77 WO 03/011842 PCT/ USOZj@gaﬁoncEx:mTpl e 14
2-(5-{2-[5-net hyl - 2- (4- net hyl phenyl ) -1, 3- oxazgl - 4-yl ] et hoxy} - 2, 3-di hvdr o- 1H
-inden- 1-yl)butanoic acid COOH O N O LCG-M,/RT 3.70 min., M1l 420; 1H NMWR
(Cb2C12): 5 0.93 (t, 3H), 1.40-1.70 (m 2H) =1, 80|_F 20 (m 2H), 2.30 (s,
3H),2.35 (s, 3H, 2.40 (m 1 2. 2.90 (t, 2H,
3.20-3.40 (m 1 H, 4.10 (t, H) , 670(d 1 H, 7.00 (d, 1
H, 7.20 (m 3H), 7.80 (i 2H~ Examnp, S)-2-{(1
S) - 5-f 2- (5- et hyl -2-phen , 3-oxazol - 4 yl ) et hoxyl -2, 3-di hvdro-1 Hi nden-1-
yl }butanoic acid COON O & N Ol / The enantionmer was isolated by chiral
HPLC. LC-IVB TIRE e%ar%rﬁarmvas |Mré¢e&®§chuléﬂHPNM?LC@W§Qk‘2B 576mﬁ’1 9@»1(&06 3H) | 1 48
(ddq 1 % 7';? I‘-Ié I—g 2 34 (s,

: W%&@Bamzﬁﬂ? At )(Béa(ddﬂ |1w 12698(¢d9dH® 199 dddy b'és 419 3. 42
E(rjnddé 1(aﬂdd 4H%% 47t(s 25@ @@d (ﬂlﬁ 2.%3 kﬂ)dd&%(sib (d&ld H)H) §193t (ZF'I% 31344) 7 42
6, 5. 31 Th Bp1 G2, 669 @d 5. 0, 1D 70 @t S, B0 £ . 1261

é?é% 6802/ 3%% R 21, "ERMR: 5 40, 32,2158 6724.8500.9,3 115 06%, 50 6B6¥P PR/H11842

112.6, 125.9, 127 .4, 123.6, 129.8, 133.3, 129.7, 137.0, 148.4, 146.5, 158.2, 160.5, 181.0.

Example 17
(2R)-2-{(1R)-5-[2-(5-methyl-2-[4-methylphenyl]-1,3-oxazol-4-yl)ethoxy]-2,3-dihydro-
1H-inden-1-yl}butanoic acid

COOH
/@/z\ﬁ/\
N O

The enantiomer was isolated by chiral HPLC. LC-MS, RT 3.70 min., M+1 420; H
NMR (CD,Cl): 6 0.95 (t, 3H), 1.40(m, 1H), 1.70 (m, 1H), 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, 1H), 7.20 (m, 3H), 7.80 (m, 2H).

Example 18
2-(5-{2-[5-methyl-2-phenyl-1,3-oxazol-4-yl]lethoxy}-2,3-dihydro-1H-inden-1-

yl)propanoic acid

d iﬂ J@E;COOH




Example 16 (2S)-2-((l R)-5-f2-(5-nethyl-2-phenyl -1, 3- oxazol - 4-yl ) et hoxyl -
3-di hvdro- 1H i nden-1- yl}butanoic acid COON O O %N 14 The enanti oner
was i sol awedsbpyisehi ral HPLC. LC-MS, RT 3.57 min., Ml 406PCTRISOMAR14
(cb2C12): 8 0.93 (t, 3H), 1.61 (ddg, 1 H), 1.69 (ddg, 1 H), 1.99 (dddd, 1
szadZ i9 ( dddavis IRHB.412mik7 Mo, 39'2HYH NMR Zchsttlg; 511bl)(d 3%|7$90MQ2H§L H) 2 89
6. 74" (4220 (1P 230 (saM) 20°5.90 3. o0, 2. 2434 ke, Tl 204t Beb st o1y
13C NNRIAG 149, 50 4218, 127 @ 11 7845 @0 oB), SBgfn, A9, 4, 209, 661, 110.8,
112.6, 125.9, 127.4, 123.6, 129.8, 133 .7, '137.0, 148.4, 146. 5,
158.2, 160.5, 181.0. Exanple 17 (2R)-2-{(1
R)-5-[2-(5- met hyl - 2- [ 4- et hyl phendxhmbid19xazol - 4-yl ) et hoxyl - 2, 3-di hydro- 1
COOH_ O\

H i nden- 1-yl } but anoi ¢ aci d ) O The enantl oner was i sol ated by
chiral HPLG ' . 95 (t,

3H), 1.40(m 1 H, 1.70 (m 1H)|ﬂaaﬁﬁuéahle) 2-20(m 1H, 2.30 (s,
3H),2.35 (s, 3H, 2.50 (m 1 - n 2H), 2.90 (t, 2H), 3.40 (dd,

1 H, 4.20 (t, 2H), 6.60(dd 1 H), 6.70"PR"
3H), 7.80 (m 2H). Exanple 18
2-(5-{2-1"5-met hyl - 2- phenyl - 1| \oxazol -
yl ) propanoi ¢ aci d COCH N

1 H, 7.10 (d, 1 H, 7.20 (m
COOH

hoxy} - 2, 3-di hvdr o- 1H i nden- 1-

1842 PCT/ US02/ 23614 LC- M5,

RT 3.41 min., Ml 392; ' NeD2@l 28 571.10 (d, 3H), 1.90 (m 2H), 2.20
(m 1H), 2.40 (s, 3H), 20-3.00 (m 2H), 2.95 (t, 2H), 3.45 (m 1 H),
4.20 (t, 2H) | 8ydORT 3.00 min., M+1 422; TH NMR (CD,CL): 5 1.90 (m, 2H), 2.40 (t, 3H),

2.60-3.00 (m, 3H), 3.40(t, 2H), 3.70 (m, 1H), 4.20 (t, 2H), 6.60 (dd, 1H), 6.80 (d, 1H), 7.10
(d, 1H), 7.50 (m, 3H), 7.95 (m, 2H).

Example 20
3-ethoxy-2-{5-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-2,3-dihydro-1H-inden-1-
yl}-3-oxopropanoic acid

EtO0C

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), 2.90 (m, 2H), 3.10 (t, 2H), 3.80 (m, 1H), 4.20 (t & q, 4H), 6.70
(dd, 1H), 6.80 (d,1H), 7.10(d, 1H), 7.50 (m, 3H), 8.00 (m, 2H).

COOH

Example 21
2-{5-[2-(5-methyl-2-phenyl-1,3-0xazol-4-yl)ethoxy]-2,3-dihydro-1H-inden-1-yl}-5-

phenylpentanoic acid




(dd, 1 H, 6.80 (d, 1 H, 7.10 (d, 1 H, 7.45 (m 3H), 8.00 (m 2H).
Exanpl e 19

2- {5- F2- (\Womabmgl2 2- phenyl - 1, 3- oxazol - 4-yl ) et hoxyl - 2, 3- di rgdrusedtséiden- 1-
yl}mal onic acid HOOC COON O O LCG-Ms, RT 3.00 min., M1 422; 1H NWR
(CD2CI 2): 8 llC-‘MS (T 32E)min2 MO §d6; 'BNMR (ChA):3 920480 @H)4H 3960120 2H) ,

7 50 (mm éasgg%égpgdmm)ez%t 2I—||_9335(m 1£|) 410502H)76%8 (d. 18,
3- et hoXyxg2 5 StHYE h et hoxyl - 2, 3-di hvdro- 1
H i ndenwld-ﬂ-{ ??aj(gxopr%ggzglaéﬂaglﬁ)d/bgbéotg% én{mN @) LCYMS RT 3.39 mn.
M1 450; HNI\/R(CD2C|2) S1.20 (t, 3H, 2.00(m 1 H, 2.30(m 1 H),
2.40 (s, 3H) 2.90 (m 2H), 3.10 Examdld223.80 (m 1H) 420(t & q, 4H),

6.70 (dd 7 8. 00 2
Exanpl é >i5-{2- [lg)methvl-z-(sl meth\l_/?phenvl)-1 3-0xazo|-4-vl]ethoxvg-2 3-d|hvdro 1H-in cm- .

2-{5-f2-(5-net hyl - 2- phenyl -1, 3-@@9‘(%3,40,&3};&; hoxyl - 2, 3-di hvdro- 1

H i nden- 1-yl }-5- phenyl pent anoi"Cc aci \ I NO 80 WO 03/011842
PCT/ US02/ 23614 LC-M5, RT 3.98 mn., M1 396; CD2CI2): 6 1.40-1.80
(m 4H), 1.90-2.20 (m 2H), 2.35 (s 3H), 5H), 2.90 (t, 2H)),
3.35 (m 1 H, 4.10 (t, 2H), 6.60¢° 1H), 6.907.20 (m 6H),
7.30 (m 3H), 7.95 (m 2H). ~&xams o
2-(5-{2-[5-nethyl-2-(4-nmeth envl) -1, 3-oxazol - 4-yl ] et hoxy} -2, 3-di hvdro-1
H i nden

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, 2H), 6.60 (dd, 1H), 6.70 (d, 1H), 7.00 (d, 1H), 7.20 (d, 2H), 7.80 (d, 2H).

Example 23
2-(5-{2-[5-methyl-2-(4-methylphenyl)-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-

1-yl)hexanoic acid

COOH
/©/z\i/\
N O

LC-MS, RT 3.92 min., M+1 448; 'H NMR (CD,Cly): & 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).
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1-yl)propanoic acid COOH N O LC-M5, RT 3.52 mn., M1 406; 'H NWR
(cb2Cl2): 6 1.10 (d, 3H), 1.90 (m 2H, 2.20 (m 1 H, 2.30 (s, 3H),
2.31(s, 3Wp,03m118@ 3.00 (m 2H), 2.95 (t, 2H), 3.40 (m 1 KHCT/WALB61{t, 2H),
6.60 (dd, 1 H, 6.70 (d, 1 H, 7.00 (d, 1 H, 7.20 (d, 2H), 7.80 (d, 2H).
Exampl e 23 Example 24

. -(2’3d|hydro 1H
A8 ' H

2- (5-{2-f5-

-i nden- A 2 ppginets 1L Y

NVR ( CD2Cl 2) 6 0 93 (t BmH.iﬁdwﬂy)@ngaﬁouc@, 1.40-1.70 (m 2H),

1.80-2.20 (m 2H), 2.30 (s, 3H), 2.31 (s, 3H, 2.40 (m 1 H), 2.60- 2.80

(m 2H), 2.90 (t, 2H), 3.20-3.40 (m 1 H), 4.10(t, 2H), 6.60 (dd, 1 H),

6.70 (d, 1 H, 7.00 (d, 1 H, 7.20 (d, 2H), %80 (d, 2H. 81 WD 03/011842

PCT/ US02/ 23614 Exanpl e 24 4-net hyl -2-(5-{2- OOH

f 5- met hyl - 2- (4- net hvl phenyl) 13-@xazol -4 at hoxy} -2, 3-di hydr o-

1H | nden 1-yl) pentanoic acid LCGM5 RT 4.00 mn., Ml

448; 'H NMR (CD2Cl2): 8 ( 07267(m° 1H), 1.40-1.70 (m 2H),

1.80-2.20 (m 2H), 2.30 H) , 231(s 3H), 2.40 (m 1H), 2.60-2.80 (m

2H) 290(t 2H), 3.20-3.40 (m 1 H), 4.10 (t, 2H), 6.60 (dd, 1 H), 6.70
1 H), 7.00-¥8,RT 2.06)minZ M6l 448; "2 NIVR 0L 0.2B)m, EWhrs0e(n2 3 H),

(d
et QY' A1 7025, TR G AOTE RN BB (5ol ZAFGh. fhybbegy) -2 3-d

(m, 2H), 2.90 (t, 2H), 3.20-3.40 (m, 1H), 4.10 (¢, 2H), 6.60 (dd, 1H), 6.70 (d, 1H), 7.00 (d,
1H), 7.40 (d, 2H), 8.40 (d, 2H).

Example 25
4-methyl-2-(5-{2-[5-methyl-2-(4-methylphenyl)-1,3-oxazol-4-yl]lethoxy}-2,3-dihydro-

1H-inden-1-yl)-4-pentenoic acid

e @E

LC-MS, RT 3.74 min., M+1 446; 'H NMR (CD.Cl,): & 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 (t, 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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LC-MS, RT 3.74 min., Ml 446; 1H NVR (CD2CI2): 6 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 1 H,

2. 60- 2. 8owOrop/optdy2 2.90 (t, 2H), 3.20-3.40 (m 1 H), 4.1l@cftysozeier4 5. 60
(m 2H), 6.60 (dd, 1 H, 6.70 (d,1 H), 7.00 (d, 1 H, 7.20 (d, 2H), 7.80
(d, 2H). 82 WD 03/011842 PCT/ USO2ER3mpte 2d=xanpl e 26 Preparation of

2- (5-net hyl - 2- phenyl - 1, 3dil@ret H4ndenatyilutamsibaeisul f onate and net hyl

2- (6-chl or o- 5- hydr oxy- 2, 3-di hvdro-1 H-inden-1-yl)butanoate COOH OC N ON
O SO Step 1. To a solution of 2-phen¥ 4- et hyl - 5- hydr oxyet hyl oxazol e (500
ng, 2.5 ol )_2i(5niethyl-2vbhdinfi-1,3s0%aatded) iy hasthantsudioylatedr i de (0. 21 ni,

2.75 mmol ) and  tr] m %0.42 3 el ) Th eaction sol ution was
stirred at rt Metayi2-fg-chiore-a; ~HS RV QIO '%5¥¥%§¥@@ﬁ@99ﬂﬁ vacuo. The

resulting residue was taken up in ethyl ac te o%ﬁ‘ﬁShed with 1 % aqueous
hydrochloric acid (three tines) and brilne. & en dried over sodium

sulfate, filtered, and co ntr d i provide (617 ng, 88%:
ES-MB mz 282 ((MH) +); @ﬂzﬁz\ 67, 1H 6-DVMBO) S 2.33 (s, 3H), 2.89
(t, 2H, 3.13 (s, 3H), (tN"2Ry, ®@47<7.51 (m 3H), 7.88-7.91 (m 2H)
O A d HO Step 2. Sulfuryl chloride (0.035 ni, 0.43 nmmol) was added to
a solution of nethyl-5-hydroxy-2, 3-di hydro-1-(2-butanoate) (100 ny, 0.43

mmol) in 2.15 nL acetic acid he tion solution was stirred at rt for
30 m nutes, then concentrate uo. The resulting residue was taken up
in ethyl acetate and washed waiNer bufs‘ét ed aqueous sodi um

[\

bi carbonate, and brine. It was then dried oved sodiumsulfate, filtered,
2?3 dgoggﬂ]gr §{e5d1.i'|qo ¥ gglﬂﬁ)ont & 296r9e\ﬁiyg$-m6e%hﬁ%-kﬂfdrowgthglg%fo?ed(éoatn?d’, E?éji ate as a

mmol) in 12.5 mL THF, was added methanesulfonyl chloride (0.21 mL, 2.75 mmol) and

triethylamine (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 ethyl

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 (ds-DMS0) § 2.33 (s, 3H), 2.89 (t, 2H),

3.13 (s, 3H), 4.41 (t, 2H), 7.47-7.51 (m, 3H), 7.88-7.91 (m, 2H).

O

Cl o

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 stirred 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-DMSO) § 0.81 (t, 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),
9.84 (s, 1H).
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oil which was carried on without further purification: GCM 269, ((MtH)+);
GC RT (mn.) 8.71; "HNW (d6-DVMsO) S 0.81 (t, 3H), 1.40-1.63 (m 2H),
1.77-1. 88wpOros/otush) , 2.00-2.15 (m 1 H), 2.40-2.80 (m 3HpCcTAISED281£2 (M 1
H, 3.50 (s, 3H), 6.76 (s, 1 H, 7.13 (s, 1 H, 9.84 (s, 1 H. 83 W
03/011842 PCT/ US02/23614 0 O- C Step 3. A sol@ion of the product
obtained in step 2 (30.5 ng, 0.12 mol) in 0.6 4l DVMF was cooled to 0C in
an ice bath. A 60% di spersion of sodiynhydride i®0oil (5.2 ng, 0.13 mol)
was then added and the ice batl‘o S r enoy ter stirring the reaction

mxture for 1 hour at rt, tesy| ate from p 1 (34 ny, 0.12 mmol) was
added. The reaction m'xvva$l hedt e® at” 50C for 24 hours, then cooled to
0OC. An additional 9.6 ng NaH (60% di spersion in oil) was added and heat | ng
was resuned f3iep Bwéd dudutios,of &fet moduohhbiamet lire step 20(BD &rmg; 0t LimenoWais 0cool ed to

t d t.hi t hyl t .ad dth
or gani o his P e e BT affis th? b SR Bheten oL FriRRA 818 220 over
sodi um sud,flatImnidl) vwaer theln addet arahibe idertesttie das remewanio Afteh etirrieg thietreacfionr esi due

[ I h
Fesane. g LRI TS S Sy o
m xt ure reactldn asiklereewaehsated at 30°C fESZ4\®um§ ,2herbdodlédvieH)°€) Antdidi@oRdl 9.6r n.
e} 15‘"52““%"’2<<?@%%%8'%"%§%9wé5 asdid ang bl Bl fed e ool %ft%ﬁ E m i
2H) 2] 9thight the 2&dctio nligtu®: \Ras Qqqledlto@and%st%d(fsr 4@2h@ip., ABhB8in(es ethyl 7H), 4. 22

. ool et Rkl g ofgrgeoidiofluze byt Aad wih B ilrin (RS, P0ne." ¢ ne

est er f rtorass dsied dverssodiunn nul‘éem dilfered, artecancealrgtad i vacuoeTbé regukiBg er eoner s
3:2 E - ' ; \ : O 8 0.83
G 3y g g B M Yo B s rbfferotengy Bl uhid et ey |
7.12 ( s,acetafpg thezlmnt (@PFOWdSDH)dUCtKMTNQZ 38%) @ma rBbdure of @Fsigredome(sm 2H) .
2 (5] o) ESTREH Ay AR QB IIeLe BT (mp 431 HOR (VSR §29. 30

138163(m 2H), 179190(m 1H), 202214(m 1H), 2.34 (s, 3H), 2.51- 257(m 1H),

2.63-2.84 (m, 2H), 2.91 (t, 2H), 3.19-3.25 (m, 1H), 3.49 (s, 2.3H), 3.58 (s, 0.7H), 4.22 (i,

2H), 7.00 (s, 1H), 7.21 (s, 1H), 7.43-7.51 (m, 3H), 7.85-7.90 (m, 2H).

COGCH
o cl
®’<\ L\
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-DMSO0) 6 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-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-2,3-dihydro-

1H-inden-1-yl}pentanoate

CO,Et
6]
I
N o]
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1H i nden- 1-yl } pentanoate CO2Et O Ph-~\ p 84 WD 03/011842 PCT/ US02/ 23614
An oven dried 15 nL round-bottom flask and stir bar, cool ed under a stream
of Ar(g),waas/octsaz ged with ethyl PCT/US02/23614
2-{5-[2-(5-net hyl - 2- phenyl -1, 3- oxazol - 4-yl ) et hoxy] - 2, 3-di hydro- 1H

i nden-1-yl} aocm\@hein(e@mm rgundbdtibrfiask andl etid bewedoley uadel 4 steamalf Adg? N

adii 1 on BIPOER IR < (TP TRrRNS PRyl p Lty b Resdngiaaiaiion. 0. a6

m., 0. 86ndemel-)l} addtate (COTMOY,& mmdqlfdubww by adiditich, of OlEEMB AIHIK ITRB stvasd al | owed

14 0.86 nmol ) was
;gdzgl \r/|8§ ugw Wﬂ%ﬁ"enfﬂ@e‘g&t@n@ao %@lﬁeﬁ‘o@ﬂ(@&%&?wgm ort and
mai nt ai rtmmrmﬁthytknmmde (ﬁrtzémcmltsaémmuoih (1$'63le @sg nWitﬂ)E‘ wpmrc@ﬁ lefd 0 2nm€
NH4Cl t ract W e organi
Iayerga%% eﬂiﬂsﬁ he SSIIH !B\WS?'YO togrfg EEﬂWeWFP*anQHOPWevacuo

yi el di ng. 33@9 nyse mnwpvyasedddi)ad ofa syrimgel %b%&ﬁteﬁtlshﬁﬁre iﬂéﬂ sldWPEistaiedhad: 139N?/§
800 o e AGRSGRT ndy R onfinis o g MR phtE poirad i SV LGHag) e 5 (|
6.9 Hz, e&hﬁc;ted mﬂiéth((l@getéte?(SH?O RH) TSB ogg%n(duaye@s @egézclogiblrlr@d ,and- ﬂ)aéd ?7%16( 9 Hi

. 3 2. e Y2 . . m
E{)H) ’ g\%@é@ ’ngdé‘ce@ragié’w"fﬁﬂokg'id'ﬁq3§tmé%‘%73 @'d@fﬁfo'gm%ﬁsé@z e 7.5 1z, 3
Ebz é HSrrgs q>r®meuzerdoﬁ$WR | Wﬂgﬁége%& 8{ b6 lecp 8, 1 18£ BHRI 7. 48HOBH),f or

e r e 1 Q

o et hy e b B 7 B2 PR Bk, Bl sty 1 422t o 21
i nden- 14y11}(|qen2anp2|e 833dg, R Hz, ﬂ?%% (thQHﬂyztnpbml(ﬁm Qlf-l) bhg (Rl educt  of

F?é”?tﬁ%%é% ﬂﬁ%%%ﬁﬁaﬁ% 960 R0 e Snsmh PR B oty "

7 48 ( mO.&58)(t, 7.86.H4) 3(H); mB8sdhsgdetroskopl) gave MI9* dfd48 2. (éalkld moleddiar wﬁlgﬁt]fm( dd, 8.1,
M2, L dnok 447.57)

Example 28
Preparation of 2-{5-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-2,3-dihydro-1H-

inden-1-yl}pentanoic acid

COH
(0]
Ph~<\ 1/\
N 0

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); § 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 (id, 6.9, 1.5 Hz,
3H); mass spectroscopy gave MH" of 420.1 (calc’d molecular weight for CogHagNO4 =
419.51).
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(t, 6.9 Hz, 2H), 3.40 (m 1 H), 2.91 (t, 6.9 Hz, 2H), 2.74 (m 1 H), 2.58
(m 1 H, 2.39 (s, 3H, 2.26 (m 1 H, 211 (m 1 H, 1.95 (m 2H, 1.84
(m 1 H,wo.0821812 2H), 0.859 (td, 6.9, 1.5 Hz, 3H); MasSPCIAS0LLIBILOpPY
gave MH of 420.1 (calc'd nol ecul ar weight for C26H29NO4 = 419.51). 85 WO
03/ 011842 PCT/ US02/ 23614 Exanpl e @ gar ation of

2-{6- brom ]? Qazopg \X)ethoxv]-Z 3-

di hydr o- 1FHER afi
2- (6-brono- 5- hydr oxy 2, Bmh)mgdrm.ﬂndénl.ﬂggﬂutangic}m anoate COOH O Br
~(" O -_ eNCOOWE COOWVE Br Br and HO HOBr A B Step 1. A solution of

bromine (0.032 nL, 0.60 mol) in dioe (3 M-) was cooled to OC for 15
m nutes after mbihyh246-bedrbisoydroxy-2(Hdihydfaid-ihdsiamn-ylibvitandatd yri c acid

met hyl ester (141 ng, 0.60 mml) in dioxane (3 m-) was added. After 5

m nutes, the ice bath was renpbved and the-teae€POH was stirred at rt for 4
hours. Sol vent was renoved by vaporation. The resirdue was purified
by col unm chronmat ography (8% AC i to obtain a colorless oil of
nono- brono i nternedi ate (A

O PV At di br ono |nterrred|ate (B) (20
my). A- Rf=0.46 (4: 1 hexage : EtOAc); GCG-MS (+Cl): mz = 313 (M+); 1H NMWR
(DMSO - d6): 8 0.840 (m 3H), 1.511 (m 2H), 1.905 (m 1|—|), 2.091 (m 1
H, 2.410 - 2.793 (m 3H), 3.212 (m 1 H), 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 (s, OH). B:
Rf = 0.30 (4: 1 hexane : Et —QEOMES( +Cl ) CcOgd's (M+); 1H NVR (DVSO -
dé): 6 0.817 (m 3H), Bl 4 1.596 ( 910 (m 1 H, 2.101 (m 1
H, 2.433 - 2.768 (m 1 4 1 0 and 3.596 (s, 3H), 7.168
and 7.357 (s, 1 H, 9. . 542 (sHO

Br

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% EtOAc in
hexane) to obtain a colorless oil of mono-bromo intermediate (A) (145 mg, 77%) and
dibromo intermediate (B) ( 20 mg).
A: R;= 0.46 (4 : 1 hexane : EtOAc); GC-MS (+Cl): m/z = 313 (M*); '"H NMR (DMSO — dj):
8 0.840 (m, 3H), 1.511 (m, 2H), 1.905 (m, 1H), 2.091 (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"); 'H NMR (DMSO — dp):
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 9.542 (s,
OH).
COOMe
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OH). COOve OBr NI O 86 WO 03/011842 PCT/ US02/ 23614 Step 2. To a
solution of (A) fromstep 1 above (118 ng, 0.38 mol) in DVF (3.8 nml-) at
0C, was awoad/oNsik (60%in mneral oil, 30 ng). After 1 hokCI/ushm23sesyl at e
as prepared in step 1, Exanple 26 was added. The m xture was heated to 50C
for 30 hourSttheTﬁ@isdutmn ohers) febinh siepd aliolvb (148 @Y, 0. ammmdl)anDMFE(:hst ed with

t hyl t nb d th
wat o o Pt W T o0 %%eﬁr')a“qﬂg%ﬁﬂcé%tpr Tt PeetSiE foe. was
purifieqbrépar@dninwmp ¢hEeimilo g6 wah}ad(iéd)%he?mb&dre&metr@bfédlt@5b®<ﬁﬁ6§) to give

Fmgj ct 6%&%@@% \A@é)dllutgédvnéﬁat%rngﬁé e% ei('[ra%thdA\F)H{‘l Q'MF ace_ta!\\{s iiyeefm: ?ngli) ,
2.146 (rimek. Hhe cﬁn%d(cﬁgarﬁd‘l)ayeﬂm&s&ﬁashea wi fha/vétm arHhrine2theAdriean 2H), 3. 236

1 4 1 d 3 4.211 347 and
(Mge ( NasSQlS nd Bonditiaea Jhe Pedus ids urnalyey Sblu oo Bl 950 5 1o
fﬂm ;“}mtm a&tQ@Uﬁggidr@ﬁcﬁgle@prrZ)d(J& ®3vag, 34r%)rmphamral(|2 ?@sx@cgﬁ@to’i\cwl KOH (1

(0] a |t|0 (0] COU SolLuti on ecane Cl ear.

e T B etat s Seb b MR M Eon e bt T basE (regiind Siera. i
to 2, tfommHg&tmqhﬁdmf%m (sl BmS tzvszmd@:?@s/tmmaﬁtgtgz (rﬂ'hQ-I)OBQz@Bl(ﬁI 'a§f5
were Cco ne re an conce rate ite solid

6718 (S TPhrEanenE SRR o, HE AT s 6068 5 1147 and RikS k. dey . b
0.832 (masdHin, 3k 46854 i, BH) . 1.812 (m 1 H), 2.146 (m 1 H), 2.405 (m 1
H, 2.788 (m 2H, 2. o (m 2H), 3.015 (m 1 H. 3.136 and 3.138 (s, 3H),
4.209 (m 2H), 6.987 and 7.344 (s 2 H, 6.97% €aDH. 251 (s, 1 H), 7.487
(m 3H), 7.882 (m 2H). Exarrp '

2-{5-f2-(5-net hyl - 2- phenyl - -o azol
di hydr o- 1Hi nden- 1- vl }bu LSy

Step 3. To a solution of product from step 2 (5.6 mg) in methanol, was added 3 N

oxyl - 6- phenyl - 2, 3-

KOH (1 mL) followed by addition of THF until the cloudy solution became clear. The
mixture was refluxed overnight. Conc. HCl was added to adjust the pH to 2, then
extracted three times with ethyl acetate. The organic layers were combined, dried, and
concentrated to give white solid (4 mg). Rys=0.18 (2:1 hexane:EtOAc); ESLC-MS: m/z =
484 (MH"); "M NMR (DMSO — di): § 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
Preparation of 2-{5-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-6-phenyl-2,3-

dihydro-1H-inden-1-yl}butanoic acid

via
methyl 2-{5-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-6-phenyl-2,3-dihydro-1H-

inden-1-yl}butanoate

AL

COOH



met hyl

2-{5-f2-(5-nethyl - 2- phenyl - 1, 3- oxazol - 4-yl ) et hoxyl - 6- phenyl - 2, 3-di hydro-1
H i nderwO-03lo}tsyz anoate COCH O Ph / N O 87 WO 03/ 011842PCRPUK02S024 23614
COOVe OPh O Step 1. A mxture of the product of step 2, Exanple 29 and
Pd(PPh3)4 in THE (1.5 m-) was stirred at fc¥odd m nutes. Phenyl boronic
acid (13.2 ng, 0.108 mml) and 2 OH werg then added into the solution.
The m xture was heated to refl for 14 The solution was allowed to

cool down, diluted with water\ ahd tra ﬁ th ethyl acetate three
tines. The conbi ned orga Ia?'ers wePe washed with brine and dried over
sodi um sul fate. The crude<product was purified by colum chromat ography
| uti ith % ' ' t (8.6
1A TR0 W LN 0 Ch RO R Brdlol KBRS, ERoRBAsdlef i PRRYY Pl Rt (5.
- d6): 6nl) ves4stifray aBifqr 301mibytes( hemyfqronic 880 (132 ng, 1) 1081MDelT apd2 Nl H)
2. 090 4 3 524
and 3. g%@e@a{]gn édieé%m?)%ﬁe E&Jtlgf?%%ﬁ}e E&heg@é%gef%Q?or 1'1}_}50?1 s|;) 275 (m
5H), 7. 4he splufiorBwips alfov@gBto(aep! diwn, dtdaHwitowRkerNand®xStagiedwithRiileyl est er was
hydr ol t ' ' A o - 1
nexane. “oRpPAn{ER B RSN GRGHT AR RERE Rl i 05
3H), 1. 30diu(mulfate) The.cgude gragdudt wep putfietdey ¢alymi chiipmagogrgshy(elutingMjith 2. 334
2H) co = ?
(g2 5 el fdhond 5l e docb pcigldingt, M= odg 37 (200
2H) . Exdepdre:BOAR); éi:ﬁl.rQ&MSom/z)f- 4@§t(rmg;ir) 1H NMR (DMSO — dp): 60804 (m, 3H),
2-{6-(4-chl
31 et hodsTr3na 2y Yase P EABFY 2 BATIY o 22728 Beb . o 2.701
(m, 2H), 3.199 (m 1H), 3524 and 3537 (s, 3H), 4.190 (m, 2H), 6.970 (s, 1H), 7.062 (s,
1H), 7.275 (m, 5H), 7.472 (m, 3H), 7.868 (m, 2H).

@xfwﬁg

Step 2. The ester was hydrolyzed by methods described above to give product:
R¢= 0.16 (2 : 1 hexane : EtOAc); ESLC-MS: m/z = 482 (MH"); "H NMR (DMSO — dq): &
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).

COOH

Example 31
Preparation of methyl 2-{6-(4-chlorophenyl)-5-[2-(5-methyl-2-phenyl-1,3-oxazol-4-

yl)ethoxy]-2,3-dihydro-1H~inden-1-yl}butanoate

A mixture of the product prepared in step 2, Example 29 (71.4 mg, 0.14 mmol),
NaHCO; (14.3 mg, 0.17 mmol), 4-chlorophenylboronic acid (26.8 mg, 0.17 mmol) in

ethylene glycol dimethyl ether (1.5 mL) and water (0.4 mL) was degassed for 20 minutes.
88



| COOVMe 'I AN O A mxture of the product prepared in step 2, Exanple 29

(71.4 mg, 0.14 mmol), NaHCO3 (14.3 ng, 0.17 mmol ), 4-chl orophenyl boronic
acid (26.8W0mg/01B447 nmol ) in ethylene glycol dinethyl etirer/yse2/sem) and
water (0.4 nlL) was degassed for 20 m nutes. 88 WO 03/011842 PCT/ US02/ 23614

Pd ]g Flppf )Fta(aamm wétethea e dest toCthé BelutisH. The efixturBheadthedied ® refiox foeatdags.t 0
re ux

Th trated and fied with
Col um citeamEfas rgn coes e %ua@%@wﬁﬁ%ﬁ%&«?ma@&apﬁ {9% oduct (25
ny) . Rf £t0ABIn nécaﬂaehexa@m Bee)prod Bl V. Rp=20.51 {530héMﬁb)EtoAU) NMR ( DMSO -

?2) 3H) %S%ZD{'% m/zzH%QQ;%M Mmlvl&@n@go(_rﬁs zﬁiééﬂb(nzlgtl)( ?n551 'Pl)ZH)s 3 @Q} anOI146

3.5538 ((ﬁn, 1@54)1 984' ﬁBQHmMZﬁ)s, 3@) %&&7(-52 eéséﬂ% 3ﬁ) 9801 (§; 21, B4 (m308 (s,
4H) , g above descri bed nethods

f or %e% g%a@:h Qﬁ%ﬁ ésug'é’ |4t1ﬁq|_2‘ib Zfaeﬁ E‘J'ﬂ} 7138 (8¢ Hik ¥ 368 dat®Ehi al s,
t he foI Imy‘@ gaien, . characterized: Exanple 32
2-{6-chl oro-5-[ 2- (5 met hyI 2- phenyl - 1, 3- oxazol -4-y| ) et hoxy] - 2, 3- di hvdr o- 1H
i nden- 1- yI }butanoic acid d COOH O ESLCG-Ms: mz 516 (M#); '"H NWR (DVSO
- d6): 5 84?1/ s tﬁé")abmﬂe &,'izrl&éﬂ me%)js fok E&gl%p@m%lﬂ"ﬁnd éub%ﬁtatlrﬁgmhel H)
2.137 (s, 3H), 5]47 - 819 (m 2H), 4 (m 1 H), 4.187
Em :2))::3 apgrcgggtegsgam%gl_bm)ategzlseg\lg f?lf:\,:w?\i ‘fqzrel rqadz:g@daq@ra,ctq@?d(m 4H), 7. 484

m m anpl e y
2-{6-net hyl -5-f2-(5-net hyl - 2- phenyl - 1, 3- gxazol - 4-yl ) et hoxyl - 2, 3-di hvdro-1

H- i nden- 1-yl } butanoate COOMe O Iﬂ—"a—"‘l—}’—'%é-(z 1 hexane: EtQAc); ESLC-Ms: m z
= 434 ( N{g-chibrbBYR(§-NdthY1=2-BRenyl-1,3-oxazol-4-yl)ethoxy]-2,3-dihydro-1H-inden-1-
yltbutanoic acid

@A IACOOH

ESLC-MS: m/z = 516 (MH"); "H NMR (DMSO — ds): & 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, 1H), 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-5-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-2,3-dihydro-1H-

inden-1-yl}butanoate

COOMe
O
@*\“/M@g
N O

Rr= 0.23 (2:1 hexane:EtOAc); ESLC-MS: m/z = 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).

89



b 0.804 (m 3H), 1.522 (m 2H), 1.830 (m 1 H), 1.987 (m 1 H), 2.037 (s,

3H), 2.335 (s, 3H), 2.410 - 2.550 (m 3H), 2.901 (m 2H), 3.146 (m 1 H,

3.507 (s,wBHp/0184163 (m 2H), 6.777 (s, 1 H), 6.939 (s, PCHUS0Z23%88 (m

3H), 7.875 (m 2H). 89 WD 03/011842 PCT/ US02/ 23614 Exanple 34

2-{6-nethyl - 5-f2- (5 net hyl - 2- phengxam& 4azo| 4-yl)et hoxyl 2, 3 di hydro 1H
0

2H), 1. 828 (m 1 H) 1.987 (m taﬂolah& 3H) 2. 333 (s, 3H) 2.410 -
2.550 (m 3H), 2.894 (m 2H), 3146(m 1H) 4116(m 2H), 6.773 (s, 1
H, 6.942 (s, 1 H, 7.467 (m 3H), 7.880 (m\28POH=xanpl e 35 Met hyl

2-[5-[ 2- (5-met hyl - 2- phenyl - 1, ] et hoxyl - 6- (2-thi enyl) -2, 3-di hydr
0o- 1 Hinden-1-yl]butanoate ‘ 0.60 (2:1 hexane: Et CAc);
ESLC-MS: mz = 502 (MH) 6 0.801 (m 3H), 1.535 (m
2H), 1.891 (m 1 H, 1.9 m 1 H, 2299(s 3H), 2.410 - 2.550 (m 3H),
2.988 (m 2H), 3.146 (m H, 3.5.06 (s, 3H), 4.337 (m 2H), 7.011 - 7.041
(m 2H), 7.465=0.31 @9Bnhdxane:EHDAC)7ESBB-NBI maH) 4zdion/a1ml1e| @R (DMSO — d):
2-f5-f2- 5- th - 2- phenyl -

, 3- oxazh éhﬁo&% @‘Y(Z’ZJ-)'th?%%W)“'Q Bo87 HUd?W 2087 (5. }Br2-233/(3 but anoi ¢
aci d CO@H ﬂf@@s@b(m @H)lasfg’zlﬂqla l\zﬁg 673 5,488 (MHH) |

eEAEI), 4.
12 Ng/ﬁ) g%g@gﬁﬁ ),4%? mg 553 1.535 (m 2H), 91 (m 1H), 1.987

Example 35
Methyl 2-[5-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-6-(2-thienyl)-2,3-dihydro-

1H-inden-1-yl]butanoate

COOMe
o\
N\
(Y

Rf= 0.60 (2:1 hexane:EtOAc); ESLC-MS: m/z = 502 (MH"); "H NMR (DMSO — de):
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-oxazol-4-yl)ethoxy]-6-(2-thienyl)-2,3-dihydro-1H-

inden-1-ylibutanoic acid

COOH
/ \
OM
\§

R;= 0.18 (2:1 hexane:EtOAc); ESLC-MS: m/z = 488 (MH"); "H NMR (DMSO — ds):
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), 4.337 (m, 2H), 7.078 (m, 2H), 7.472 (m,
5H), 7.896 (m, 2H).

20



2.550 (m 3H), 2.988 (m 2H), 3.146 (m 1 H), 4.337 (m 2H), 7.078 (m 2H),
7.472 (m  5H), 7.896 (m 2H). 90 WD 03/011842 PCT/ US02/ 23614 Exanple 37
Met hyl WO 03/011842 PCT/US02/23614
2-{4, 6-di brono-5-[2-(5-net hyl - 2- phenyl - 1, 3- oxazol - 4-yl ) et hoxyl - 2, 3-di hydr o-
1 Hi nden 1- yI}but anoate COOVe BiExiimgle 7 Rf— 0.35 (4 1 hexane: Et OAC)

VHE) ;

2H), - g _ A D=9 > Ren Ala
2.982 (m 2H), 3.225 (m 1 H)1H3ndb‘3ﬂ1-&l‘}dufhr58\?e(s 3H) 4.145 (m 2H)

7.276 (s, 1 H, 7.458 (m 3H), 7.866 (m 2 Exanpl e 38

2-{4, 6- di brono- 5- f 2- (5- et hyl - 2- phenyl - I, 3- 9x&281¢ 4- y1 ) et hoxyl - 2, 3- di hydr o-
1H inden-1-yl }butanoic acid B NO Br Rf =0.17 (2:1
hexane: Et OAc) ; ESLC- M5: ni z~5 BG4\ ( MR (DVBO - d6): 6 0.847 (m

3H), 1.468 (m 2H), 1.812 1N 29146 (m 1 H), 2.361 (s, 3H), 2.414 -
2.781 (m 3H), 2.995 (m 2R, 3.123 (m T H), 4.125 (m 2H), 7.345 (s, 1
H), 7.437 (mR,38)35 (471 BEGNEIBIORL) ESExavml m/z3@5m @viat)atH RMRAOMSO — di):

i hvar oS abarh (et DoRith (a2 TABLRy ifh 2 a0 S 3, 2307-
2- ( 6- acetads-(hr, BEN, 032 @a, 2HD] izl Gn, UH) 3. ne@anclssds}stw,tm)pﬁh% (), 2BHOH
7.276 (s, 1H), 7.458 (m, 3H), 7.866 (m, 2H).

Example 38
2-{4.6-dibromo-5-[2-(5-methyl-2-phenyi-1.3-oxazol-4-yl)ethoxy]-2,3-dihydro-1H-

inden-1-yl}butanoic acid

COOH
0 Br:
o\
N O
Br

R¢= 0.17 (2:1 hexane:EtOAc); ESLC-MS: m/z = 564 (MH*); '"H NMR (DMSO — d):
-8 0.847 (m, 3H), 1.468 (m, 2H), 1.812 (m, 1H), 2.146 (m, 1H), 2.361 (s, 3H), 2.414 —
2.781 (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 39
Preparation of 2-{6-acetyl-5-]2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-2,3-

dihydro-1H-inden-1-yl}butanoic acid

via

methyl 2-(6-acetyl-5-methoxy-2,3-dihydro-1H-inden-1-yl)butanoate

O COOH
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/ N O 91 WD 03/011842 PCT/ US02/ 23614 O COOve MeO Step 1. To a solution
of AICI3 (103 ng, 0.78 mmol) in nethylene chloride (2.5 m-) at 0C was
added acewglo3phisazi de (0.044 ni, 0.63 mmol), followed by trea/sdarision of a
solution of nethyl 5-nethoxy-2,3-di hydro-1 Hindene-1 -yl-butanoate (130

ng, 0.52 mmol) in methylene chlorid Z:ﬁjge) dropwi se. The m xture was
i at \Mas renoved and the m xture

stirred at OC for 15 m nutes.
stirred at rt for 16 hours. T was poured over ice and 4 drops of
xtracted with nethylene chloride

conc. HClI were added. This m xtur
tw ce. The conbi ned organic IM?@rs re washed with water, 0.05 N NaCH and

water. The Orél@!ﬂ CTJ) @é%fuh\ﬁﬁ%f Afds HOSW%%%I%B@% m@fh‘}leﬂ@ o‘rﬁ%i &%g mL 689 .

chromat o ra hy 10% Et OAc: hexane t0 give sired

Rf= 0. masr@ﬁa%éeﬂvl@h@lde@;omn(u@@% mipl, felloved t(w\m addmpmma ( DVBO -

?S) 3E|) Qo%gn of Hﬁ%h;’l@ lﬂ)eawo§§?6§-m1y&§)1é%%\d§g§1-%E5>uté§5%§ ((51?301918 d. E@ n‘Pr%c!_% 1 12a§ 35

3.589 (dn n@lﬂi)ylens cBlREde 62.7 31y drapvige HmjmwttgswaS(syrreclaWC for gaoinuies. 1 H). O
COOVE | gt 7 2ClI2 (1

) vae S ddagrteg erolel dfid (8 rfttufd gt for b TRTRBUEISE D2 )
The mi xtPQHEedRyericeened dreps QTGOﬂGrH lwrﬁ@ﬂé@,d Tmemmrsrqu)e&@cm with, 77 m"rDI)

pas addafirliend dhiotBwiEbX THE @olhodridrieyat Welt RabRIPRRALMER dQENA. S es.

hours. The xture was then poure stirre

and ext r"ﬁ@'éénw\’?ﬁr C'megaﬂw%\@rWﬁﬁé'“@@rﬁﬂnﬁ@draéﬁfbaﬁﬂ@uﬂfa%ﬂbbys wer e washed

th duct (86
vn% , 8\3%woméi5%r§@qw.ﬁ{1@;&?;2&%&%%@% gl%SﬁQ{'B%ﬁEﬂﬁ?ﬂﬂg‘%G@%{ OllﬁCN N(R

(DI\/SO 0.266: 1 @G FIOAG); GOHYIS (+CB7a/Z 7RI DIN'); ", R (DMSQ —dy); 52,8904 (m 1

3. ’513 aﬁé' gﬁ%%ﬂ.:ﬁ (m %i&fg‘ 87(6%4]15’?3 11885%%9”'?33 5%?—% %p"é %5%1 (ﬁc};ﬁ%g@ (s 1
H, 12. t1288hn 2H)1%23¢ &, 1H)H.510 20D0MS9 (© 3N)3.836 (s, 3H), 7.012 and 7.253
(s, 1H), 7.440 (s, 1H).

O COOMe

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
— de): 6 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).

e) COOMe
o)
|
N O
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92 WD 03/011842 PCT/ US02/ 23614 Step 3. The coupling of the hydroxy indene
acetic acid ester of step 2 with the nesylate of step 2, Exanple 26.

ESLC- V5. wD236014862 (MH); 0O COOH N O Step 4. The hydr ol y®C3/ush2/23se4 pr oduct
fromstep 3 mas carried out in simlar fashion as described above to give
product: Rf=S&p08 (s douptipoiehEnioxy indShaddlic acht ester oft 8 p@Whith) thelH NVR

DVBO 4 2 2 1 H, 2 146 1
I(—I), 2, 36@3{/'?‘9%‘%}6 g%@n@p@"' 3%%&?343((% _QG%W} 2(9188 (;? oH) , 2.9(7r1n(m
2H), 3.015 (m 1 H), 4.332 (m 2H), 3 039 and Zoddl (s, 1 H), 7.446 (s, 1

H, 7.465 (m 3H), 7.875 (m 2H), Usijng a copbination of the above
descri bed procedures and subst® t| ng ¥ N@pRropriate starting materials,

a variety of conpounds *er\g and e_described below Exanple 40
Met hyl 2-{5-f2-(2,5-diph - oXaz® - 4%yl ) et hoxyl - 2, 3-di hydro- 1
H i nden-1- vyl }but anoate Co2Me O\ C M OYield: 0 09 g, 46% 1H NMR

2 10- 2. 224 T ferdisoihe srdibt rdmptisen Wl bilea Bt pinlP 7T ST

(m 1 HjashBn2b-des2ibgdmbole k) givBp8lud: B3= 0t08 (2: 1Hjexade:BIDA®; ESLG)S:4. 34- 4. 43

(T eSS vl PR oo Pal A 8s I, £l A SBatmr e [ 3501 90

03/ 011822148’%/ SN 2 ABFEA3H)ER 36B (5 3H), 2.405 (m, 1H), 2.788 (m 2H), 2.971 (m, 2H),

ai{ﬁd2§3(°%§?§“bu@g WA i, 3 ARG Y 4 £ Y 7 A e Y 9485 i, 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-{5-[2-(2,5-diphenyl-1,3-oxazol-4-yl)ethoxy]-2,3-dihydro-1H-inden-1-
ylibutanoate

COzMe
O
$ @
N O

Yield: 0.09 g, 46%; 'H NMR (CDCls, 400 MHz) § 0.83-0.93 (, 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 (t, 2 H), 3.62 (s, 3 H), 4.34-4.43 (t, 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 H), 8.06-8.12 (m, 2 H).
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Yield: 0.07 g, 70%'H NVR (CDCl 3, 400 MHz) 6 0.85-0.98 (m 3 H),
1.47 (m 1 H), 1.57-1.78 (m 1 H), 1.88-2.07 (m 1 H), 2.12-2.27 (m
MOD3/6I8eM 1 H), 2.68- 2.97 (m 2 H), 3.27-3.35 @PCI/UBMP3614

O(m I H, 4.34-4.41 (t, 2 H, 6.66-6.73 (d, I H, 6.77 (s, 1 H,
6 (d, 1 H, 734740(t @9Ie243752(m 5H) 7.78-7.83 (d, 2
5 ) . 2- phenyl - 1

X R v

Yield: 0.09 g, 45% 1H NI\/R(CDCIB, 300 M—Iz) 607 ,
26132(d6H)151162(m 1. 81- 1.93 (m
H, 2.07-2.21 (m 1 H), 2. 1H,
.77-2.98 (m 1 H), 2.91-2.98 a - 09 16(m 1 H, 3.21-3.28 (m
H, 3.62 (s, 3 H, 4.10 0-8.68 (d, 1 H, 6.72 (s, 1 H),
.01-7.13 (d, 1 H), 7.33 794800(d 2H) Exanmpl e 43
-{5-f2-(5-isopropyl - 2- pher -4-yl) et hoxyl -

HONR (0001 3 PG OR MO 1*“‘*“@8@5%'3""%@50@%08%@%@6 Hf, Fop- g e 27
. 58- 1. ) w572 7§ (m,11 891833 07 fip, 1HN)2 1222.2Z (2, 2 H)( 2¢3-2. 56)(m 2.H)428857 (m 1

ey A 2*;“35 (%2 B0 5 08 O B 4087 A o S B g 51

t, 2 H)6776(S613H$ 7702-( 46 (d. Hy), 63478649 §, 1 H)Hj.43-7. 52407 518), 7A8-7183HY, 2 H)36- 7. 45
3 Hos-g124nS A9 (d. 2 H).

U'IH
~—~

37 3¢

Example 42

Methyl 2-{5-[2-(5-isopropyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-2,3-dihydro-1H-inden-1-
ylibutanoate

COzMe
O

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-
2.51(m, 1H), 2.65-2.75 (m, 1 H), 2.77-2.98 (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-isopropyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-2,3-dihydro-1H-inden-1-yl}
butanoic acid

o 0

Yield: 0.08 g, 97%; 'H NMR (CDCls, 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), 2.69-
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

CO,H

94



Exanpl e 44 Met hyl

2-{5-[2-(5-ethyl-2-phenyl -1, 3-oxazol - 4-yl ) et hoxyl - 2, 3-di hydro- 1H

i ndenyl } baDaoatse2 CO2Me N Yield: 0.14 g, 60% 'H NVR ( CRPCrajsodogsidHz) 6
0.85-0.91 (t, 3 H, 1.25-1.35 (t, 3 H), 1.58-1.77 (m 2 H, 1.85-1.97 (m
| H), 2.H)4242221 ()2 A), B)63-R744d, 2. 18Y 6(75)(s 21 H), 7.02-586 (&.189), (B6-245m, 3
2.82-2. ?{5‘4-8%04:&2 95-3.01 (t, 2 H, 3.25-3.34 (m 1 H, 3.62 (s, 3 H),
4.16-4. /66-6.71 (d, 1 H, 6.75 (s, 1 H, 7.08-7.14 (d, 1 H),
7.38-7.46 (m 3 H, 7.95-8.01 (m 2 H. Exanple 45 2-

5--f2-(5-ethyl -2-phenyl -1, 3- oxazoIEzg-n;{!lggghoxyl -2,3-di hvdro-1 Hinden-1-VII
but anoi ¢ acid CO2H NOYleId 0 . % 1H NMR (CDCl 3, 400 MHz) 6

0. 85- 0. 98 ( mMeghy)2-{54[245-eth\i2-imenyl3d ,I-Hxazbl-8F)ethoky]-3-dihiro-1H56- 1. 78 (m

2 H, 1.87-2.29 (m 2 H), 2.45-2 6 tholly 2-69- 2.79 (g, 2 H),
2.85-2.95 (m 1 H), 2.96-3.01 (@M TAOLE 349 (m 1 H), 4.14-4.23 (t, 2
. CMed, 1 H), 7.38-7.46 (m 3

H, 6.65-6.71 (d, 1 H), 6.75 (s, 1 H),
H, 7.95-8.01 (d, 2 H. Exanple { 5- f
2- (2- phenyl - 1, 3- oxazol - 4-yl ) et HORy!I - -1 Hindenyl } but anoat e
C2Me | N ~ Yield: 0.18 AN 400 MHz) 5 0.82-0.92 (t, 3
H, 1.56-1.66 (m | H), 7177(m1H) 1.88-1.99 (m 1 H), 2.12-2.23
(m 1 H), 2.43-2.52 (m H) 2.68- 95 WD 03/011842 PCT/ US02/ 23614 2.81
(m | H), 2.8%l¢:.®1 ¢[0%; FDNMB(@DQ'&; 400 MHz) 2 0K95-0.91 253 1)3B2%+h 351(t,1) , 3. 63
(s, 3 21 i 4 : .11-7.16
(@ 1 A oS g8 4 o ol 2 Gebtn [ 2 BB ghy des

arrpl e 2430 (2248-2.82-2B3({heriyH)- 2.98-30X @A H}-335 38 my1 HY, B62(shBdH)o- 1

H i nd

enylrgh pBYL 809 6d81 A (PR 6.75 (s, 1 H), 7.08-7.14 (d, 1 H), 7.38-7.46 (m, 3 H),
7.95-8.01 (m, 2 H).

Example 45

2-{5-]2-(5-ethyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-2,3-dihydro-1H-inden-1-yl}
butanoic acid

Yield: 0.05 g, 60%; "H NMR (CDCls, 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), 2.60-
2.79(q, 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 (t, 2 H),
6.65-6.71 (d, 1 H), 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).

CO,H

Example 46
Methyl 2-{5-[2-(2-phenyl-1.3-oxazol-4-yl)ethoxy]-2,3-dihydro-1H-indenyl}lbutanoate

CO,Me

Yield: 0.18 g, 80%; 'H NMR (CDCls, 400 MHz) § 0.82-0.92 (t, 3 H), 1.56-1.66 (m,
1 H), 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-
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OYield: 0.07 g, 46% 1H NVR (CDCI3, 400 Miz) S 0.84-1.01 (m 3 H),
1.36-1.51 (m 1 H), 1.59-1.81 (m | H), 1.88-2.00 (m 1 H), 2.11-2.29 (m
1 H), 2 43023@Ms¢m 1 H), 2.68- 2.81 (m | H), 2.82-3.00 @EI/UBOM3I6I4
3.02-3.11 (t, 2 H), 3.23-3.37 (m 1 H), 4.17-4.28 (t, 2 H), 6.66-6.74 (d,

1 H, 6238((n$1Hl) $B4-20970¢n, 4. H)Q30m:3.11 H) 2 HY, @%-Z%zm(mﬂzse{) s%beS (s, 1 H,

oo bealllo Vo GRSy BB 0 LR %,&LE%-ﬂ-&Z (.31

Hinden?ﬁﬁﬂi}@gﬁaﬂﬂ t72096@8%m, 2 HN O O Yield: 0.17 g, 58% 1H NWR (CDCI 3a
400 MHz) S 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, 240(s 3 H, 2.49-2.56 (m 1 H),

2.71-2.92 (m 2 H), 3.93-3.00 (t, E&amea 21- 32 (t, 2 H, 3.34-3.49 (m
H, 3.75 ) i 18-4. 24 2 H _544 6,20:8,76 (d.
H), 6792 -2% - ~4-yl th a_ 80 (d,

H, 7.87 (s 1 H). Exarrple 49 2- (5 {2- f 2- (,
hydr o- 1- benzof uran- 6-vl ) -5-nmet iyl - 1, 3-
Hi

e

vl | et hoxv}-2, 3- dihydro-1
i nden-1-yl)butanoic acid \- N Od &o
I ) 8

03/ 011842 PCT/ US02/ 23614

1
1
1

Yield: 0.10 g, 99% 1H N 570.90-1.04 (t, 3 H), 1.41-1.54
(m 1 H, 1.60-1.76(m 1.83197(m 1 H, 2.12-2.23 (m | H), 2.35
(s, 3 H), 2.48-2.60 %%A 2 H), 2.92-3.01 (t, 2 H),
3.18-3. 28 (t Yiek: rcbomd@@/o, H R(@DClsH}OO 2DBOB4TR0T fm, DHIT 3641 56, 64 (¢

2 H, 6 | ) 7.09 (d,
T ot b Bedg atim it i) 1.08:0 b1 i, Zho1-Bod [Py B A o bath, 4 v Spat- 09
et hoxy{ B-8[14my BJ‘h‘reZ ﬁ?ﬁ@ (@héarf?)l, 3028 ﬂ)kétz%H-) A-33-3 S Hox § 1H) 24 374i28@roH), 1

H-i ndeng b\ TRGEUI), 858Ys, 1 H), 7.04-7.19 (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-(5-{2-[2-(2,3-dihydro-1-benzofuran-6-yl)-5-methyl-1,3-oxazol-4-yllethoxy}-
2,3-dihydro-1H-inden-1-yl)butanoate

CO,Me
_é Holiﬂ
\§
N 0]
0

Yield: 0.17 g, 58%; 'H NMR (CDCl,, 400 MHz) & 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), 2.71-2.92 (m, 2 H), 3.93-3.00 (t, 2 H), 3.21-3.32 (, 2 H), 3.34-3.49 (m, 1 H), 3.75
(s, 3 H), 4.18-4.24 (t, 2 H), 4.54-4.70 (t, 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-(5-{2-[2-(2,3-dihydro-1-benzofuran-6-yl)-5-methyl-1,3-oxazol-4-yl]ethoxy}-2,3-
dihydro-1H-inden-1-yl)butanoic acid

96
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via ethyl F5-(benzyloxy)-2, 3-di hydro- 1H i nden- 1-yl i denel (et hoxy) et hanoat e
OOMH ~-NOHA OIMs Step 1. LDA (prepared from 1l mmol DI A and 11 nmol e
BuLi) waswaddetstn met hyl 2-ethoxyacetate (10 nmol) i n 50 Peil/URkiE234 - 78C,
stirred for 1 hour, then TM5CI (30 nmmol) was added. The m xture was

concentr at ed Yigldv@c0g, 98 d' MERMRC@DGIE 400 MHA)S 0.961 104t @mc]dh.awt.szbf(nv\ﬁ t hout
ndanone in CH2CI 2 (5

I fi 1,on.. . O O ~e O \ St 2. 5-Benzyl oxy-|I -i
1) was WS LEGEE: 1 BT 64O, CROGH 12220 (L)1 Tk 29P80,5 ) PrPCRAr - 60C
for 1|0 Mugsz.gmdm(a?!zad),mgzdélt, TRs 3t.m-9.@$_§t, 2G4), s.g»,tg;ac.)%o qmrr/g g@hﬁuglngh((a 3 )
s slo stirred for m nut es. e reacti
W Eh satbiBdd (kBBBS T4 CeR i ST EEL Ll Witk A 721 Ry T PABSCES B8 (hrld D | edl
over sodiomysgld,at &), 7GolLem (&hr Qe g,aph{ yiel ded a colorless oil as
product. 97 WD 03/011842 PCT/US02/23614 LC MsMH+=353.1, RT = 4.00 mn.;

NMR (CDCI'3, 400 MHz) 5 7.9 (1H, d), 7.25 (5H, n), 6.78 (2 H, m), 4.93 (2H,

s), 4.15 (2H, q), 3.75 (2H, q), 3.Bammssom., 2.85 (2H, m, 1.22 (6H m O
OOH O Step 3. Using the product of step 2 as starting material and

pr ocedur @gersaratiorbf éthoxy{5-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-2,3-dihydro-

1H-inden-1-yl}acetic acid

via
ethyl [5-(benzyloxy)-2,3-dihydro-1H-inden-1-ylidene](ethoxy)ethanoate

1o

o)

OH

~o
H)\(O\
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 TMSCI
(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-indanone in CH,Cly (5 mL) was slowly added to TiCl, in
CH.CI>(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,COs3, filtered, extracted with ethyl acetate, and
dried over sodium sulfate. Column chromatography yielded a colorless oil as product.
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that described for Exanple 13, steps 4-8, the desired final product was
prepared and characterized: LCMs [MH] = 422.2, RT = 3.25 mn.; NWR
(CDCl 3, 4®O0osMiris48 8.26 (1 H, d), 7.55 (2H, m), 7.16 (2HPAX/USE2/IB1{3H, n),
4.16 (2H,q), 3.63 (2H, t) 3.5 (2H m, 3.30 (1 H m, 3.20 (1 H mM, 2.50
(3H, s) LCIMSMH3853.MRT =@0mine, WRF(’CDD}PJ a0 MHZP879(1H d), 7.25 (5H m)

2-{5-f2- oxazol -4-yl) et hox -di h dro

i nden- 163768}@5% a\%)of"@?’égHog)vﬂals%%H(ql) %?W!—Cﬁ ?p%@/i-rﬁ) §8§x(§ o).l %ﬁ ) et hanol
0O OH ~-@GBHNOH HI-10 Step 1. To a solution of sodi um hydroxide (8.98
g, 224.49 mml) in water (112.25 nl), was added at rt DL-Al anine (10 g,
112.25 mmol ). The resulting solution was heated at 75C and the benzoyl
chloride (15.77 g, 112.25 mmol) was slowy a@jedo The reaction was heated
for 30 mnutes, and cooled down to OC with anYe®& bath. Conc. HCl was

added to adjust the pHto 1, thgn trhe whitsg sdl i dQfks filtrated t hrough a
fritted glass funnel an midried w 5 overnight. No purification
was needed. This gave N Zoy i 76y, 90.4%yield) as white
solid. "H NWR (DVMSO-d6) 5 12.61 (s br, 1 H), 8.64 (d, 1 H, 7.87-7.85 (m
OH), 7.52-7.&4eq 3, Using theprpdugt@f stepidas starting mter@#-ynd Progedwes sintlan 942

PCT/ USO 243 3edcibePrdN Exlé'm(alé)liﬁts?ébs& 8|tﬁe Heﬁrécd'ffnéF prBh@&'@vas%r@ﬁé?é@)ﬁh@l ani ne (2

g, 10.35 mmol) was di ssol ve F (20 carb di i m dazol e

(CDl) ( sh@acigrizad LEMH;] 22 adasa 3.3hein. ,rb’dswm(m% 400 Mt 5viR6 Gbh r 1 ed 1

(3 53 g MESIRHER) T LML e S RO GBER R B3 Gt reedon ¢

(1H, m), 3.20 (1H, m), 250(3H s), 1.1 (3H m

Example 51
Preparation of 2-{5-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-2,3-dihydro-1H-

inden-1-yllbutanoic acid

via

2-(4-methyl-2-phenyl-1,3-oxazol-5-yl)ethanol

@42&@95 )

O
”J\I(OH
0

Step 1. To a solution of sodium hydroxide (8.98 g, 224.49 mmol) in water (112.25
mL), was added at rt DL-Alanine (10 g, 112.25 mmol). The resulting 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 P,Osovernight. No purification was needed. This gave N-
benzoylalanine (19.6 g, 90.4% yield) as white solid. '"H NMR (DMSO-d;) & 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).
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(24.3 nL, 48.51 mmol, 2 Min THF) pre-cooled to -78C was added. The
resulting solution was stirred 30 mnutes at -78C, and the |ithium enol ate
gener at edwaas/o1sannul ated into the first flask. The resul PCagSati2iees sl urry
was stirred 30 mnutes at -78C and warned up to -10C. The reaction was
guenched with a saturated aqueousQOsolution of NH4CI. Phases were separated
and the organics were dried oyer SM and swl vents renoved under reduced
pressure. The crude product car)i edl to][thé next step without
purification. This gave ethyl (benzoy an®no) - 3- oxopent anoate (2.6 g,

95. 5% yi el d S MBS mz 263.4 +): HPLC RT
1. 53; 4 ﬁII\/R) (ﬁ%@-@oﬁg@@ ’fg'a%k T\%bef(@y'slan'nf (zyel 193&9}@@)%% fissalygd In(7m5g )7 43
(m 3H) Tm=(7z:ar6m add b&rboﬂyl@l@mﬂa@dle%@lm)zﬁh4 316§9G§nol)\3§§ad&ed47rr&d 3H),

1.15 (t I-BH (ﬁ]gg crude m xture of
4- (benz6§?‘ﬂ QHB)?( uge e%@aﬁarﬁ% wreat rpans! gpoles! deyvyiRoi$°G. nlnmS@epmlﬂbasat it
vwas addethyPeEatatel(3®s gms&a&ﬁlmaml VHF MmﬂL)?@a% todnt ds fétmsﬁc‘é/ﬁé Lhgated at

90C for en ¢ Joured into ice for 30
nlnutes(%+H@Haéﬁég g&@?”ﬁﬂ$$3§e§8W€ﬂ&?r§8éﬂﬁ@ﬂmFG dg §8ﬂﬁﬁ&ﬂ@d aqueous
sol uti Or$olmft|on D\l@lsi@med E’@&ﬁrﬁﬁes}/ﬁr—e%@%d&héﬂthmrﬁ BndrhtRyenaiebd s conbi ned
organi c ex \A§1re @fﬁ gd_l_r(])ver SO and sol vent renoved under reduced
pressur &N eé,"ﬂ} e QUERSUBTIE White ¢lusy waiscttinge 38 minwtes at ufiCusi ng a

?ZI VetnL agdadin@et upfto 010°C. SIHY reSdtIOAGHdseK RNBhedRIS 2 daVIRES Qc‘,{deous solution
me

1, 3- | tate (0.269 g 48%
yel | ow >§/’f1 “%V‘?Pe%ésﬁéwﬂegg%égatﬁé ?%%Fﬁggmﬁ_@fﬂﬁﬂeﬁpﬁef)quézzam%%mti CDCl 3)
? 8. gi{) ?erﬁ&;e(dlmnc%l-l}eduﬁedrﬁre&;lﬂré Ae caide, préd&@wéélcar?ubﬂi to the hbx{ Step Ahthout2- 21
S,
(. ot PRI TS Bee 8@%&6@2@%%@5 & Sbopentanpate,2 60 A5 FhaigDias @ THE (6

n) at Mih,lte\eaﬁﬁd aﬂskmts hi/Bh¥B 2\ HeLemr@mmLWé% RUR- (AI&sné fp s 9n was 99

VIO 03/ 0% USQ2/ 23 t treated with 2 N
0 o 1 Bt TR AL AR AL, ST b 100648 Bhaeite H on

was addadl,), Ba(qiBases15ameH)at ed. The conbi ned organic extracts were dried
over MgSO4 and sol vent concentrated in vacuo. The crude material was

purified by Biotage using a gfad)entyof 10 to 100% Et OAc/ Hexane
0]

\ N~
N O
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 rt, and poured into ice for 30
minutes. The aqueous solution was carefully added to a saturated aqueous solution of
NaHCO;. Phases were separated with EtOAc and the combined organic extracts were
dried over MgS04 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)
6 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 (1,
3H).

Step 4. Ethyl (4-methyl-2-phenyl-1,3-oxazol-5-yl)acetate (0.922 g, 3.76 mmol) in

THF (6 mL) at rt, was added LiBHs 2M/THF (9.41 mL, 4.70 mmol). The reaction was
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as solvent m xture. This gave 2-(4-nethyl-2-phenyl -1, 3-oxazol -5-yl) et hanol
(0.193 g, 25%yvyield) as colorless oil. ESS-M5S nmiz 204.2 (MH)+); HPLC RT
(mn.) 2.9D;030118MR (Acetone-d6) S 7.98-7.95 (m 2H), 7.5PCT/usB2/83%14 3H),
3.95 (s br, 1 H, 3.82 (t, 2HmMm 2.90 (t, 2H), 2.13 (s, 3H. 0 O Step 5.
DEAD (Odﬁﬂfedﬂbverﬁigaﬂatn‘l’mlhén treatddHkwiti iNiHﬁLL)ntWﬁH 7s1Thal sphvedti|dF vasa sol uti on of
t he product of ste 4. 95 Mo met

5- hydr oXy™ 2"9}{ W%E@@.C%%a@?.sm E@A%"t’ﬁsa%ea%?%eaFe%?ré"eﬁwgf‘?, PPh3 (1.4
g, 5. 28 dombinedioigaritextiastawvere dFiee oneniig®©, Aabsolednt cosdnirhtetitn watgoni ght . The
m'xture | tered, was water, brine,

f d | f at
and concumrieubStecel tRP R e MU ERF eI o7 arent o KEPGMYEEidRetEns ! ™ ®
pr oduct .aslsGhvivR hikR6ER INSl e 24 424hyk2-gRENF- 143@9aiﬂl-ﬂryl)e&idnblw195:@g 3): S7.9

2H, d 1 6. 2H, t .62 (3H,s),

g 3 ()1 5th¥'e'dgai8° %ﬁﬁsﬂ" (E%)%"S @g@%(‘%ﬁmﬁ{ bH}’LCLZ}?é(’é'MQ 9?%1'*2\?'\2% (gH s)S )

1.95 (1 &,)36-d3-8.963h, b P48 B)o5 (8 br,@H), 3:682 @ AR 20690 KOH (0. 5
( FdAcéﬁ)ne )e to gegol u![:il) (r)?lwof 4t ﬁg(%riod)l?gt( gfr st)eg 4@( 42)wpng,00 1 (

m.,

mml) r\(t'?H;/%\fe?Cﬁ BH)-nl, THF: MeOH 8:2). The nmixture was stirred at 70C for
6 hours then cool ed down. The pH was adjusted/to 4 with 1 NHCQ. The

m xture was extracted with ethyl acetate (3 ). The conbi ned organic
| ayers were dried over sodiumsulfate and congéntrated in vacuo. Col um
chromat ogr aphy (2: 8/ hexang:.gt hyIN—&cet at avs a/v\/nite soI id as the
product (33 ny, 81 %. L5 7NO4 !b 3, 3.37 min.; 'HNWR
(CDCI3): 6 8.0 (2H,d), 7.4 2H,@d)"7.Q5 6768(3H n, 4.2

(2r )+ 5. 3dafh BRCGRB A aeby R (A VL ol 2,20

PCT/ USO 2R @61 4f thBprassichef stére3 p#.6% sthatle Mt ihyerbxaadsdihjdr-itBeartyl-2- 51 and

St ar RPN L LA AR TR T k) "R

stirred at rt overnight. The mixture was filtered, washed with water, brine, dried over

sodium sulfate, and concentrated. Column chromatography yielded a colorless oil as
product. LC-MS [CoH2oNO,H]" = 420.4, RT = 4.00 min.; "H NMR (CDCls): § 7.9 ( 2H,d),
7.45 (2H,dd), 7.1(d), 6.6-6.8 (3H, m), 4.2 (2H, t), 3.62 (3H,s), 3.3 (1H, m), 3.15 (2H,t), 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,1).

@42L0©§>j )

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 HCI. 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 [CasHo7NO4H]* = 406.3,
RT = 3.37 min.; "H NMR (CDCl,): § 8.0 ( 2H,d), 7.45 (2H,dd), 7.15 (1H,d), 6.7-6.8 (3H, m),
4.2 (2H, t), 3.3 (1H, m), 3.15 (2H,t), 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)
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- O OLCM [C26H29NOAH| + = 420.3, RT = 3.52 nin.;

(2H,d), 7.25 (2H dd), 7.1(1H d), 6.6-6.8 (3H, m), 4.2 (2H t), 3.45

(1H M), 3wB®spits2n), 3.15 (2H t), 2.7-3.0 (2H, m br), PCEAShbie1a), 2.4
(3H s) 1.95 (1 H n), 1.56-1.60 (3H, br,n), 0.88 (3H t) Exanple 53

i 'H NMR (CDCI3): 5 7.87

o w
O’“U‘I

2I ;g f2-(4- nmmgingihd)ﬁrab@dlurédéscﬁbb&a@boﬁeSoi'Egérhpllé)m-ahdM'Bﬁtytﬂ‘r@thé H-i nden- 1-
y ut anoi c aC| -~ O LG M H2ONAH] + = 372..3 = 3.16
mn.; ' APRIOR t&ﬁ@”ﬁ}g m%‘e‘?a'i %if‘?ﬂ,"&ﬂr‘,g W%r.eesgr%ﬁ}’&?Paﬁ‘%ﬂzarcdzﬂ,‘ar?‘jt‘?”zfgg (1H m,
3.3 (1H, m, 2.8 (2H,t), 2.7 (1H, m, 2.6 (2H t), 2.4 (2H M, 2.2 (3H,
s), 2.0-1.8 (2H,br,m, 0.88 (3H,tﬁ Bé lfS% gg t he met hods descri bed above for
Exanpl es 1-53 and by substituting ropriate starting nmaterials,
conpounds of Formula la, listed in Table 3 bel
Tabl e 3 Preparative Exanpl es of Conpounds of
Ri~ D~~ 1 O5 (la) 101 WO 03/011842 PCT/ US02/

LC-MS [MrH]' No. NVR 54 HEt H hQOCH2
HO 420 56 HH H Me Ph /(2)\
(@)

LC-MS [CasHaoNOLH]" = 420.3, RT = 3.52 min.; 'H NMR (CDCly): § 7.87 ( 2H,d),
7.25 (2H,dd), 7.1(1H,d), 6.6-6.8 (3H, m), 4.2 (2H, 1), 3.45 (1H,m), 3.30 (1H, m), 3.15
(2H,1), 2.7-3.0 (2H, m, br), 2.5 (1H, m), 2.4 (3H, s) 1.95 (1H, m), 1.56-1.60 (3H, br ,m),

w, q/\e simlarly prepared.
a (la) RL 3 COORRR2

H EX. RR R2 R3 R4 R5 X
436.2 55 HEt HMe PhCH2 -

0.88 (3H.,f)
Example 53
2-{5-[2-(4-methyl-2-propyl-1,3-oxazol-5-yl)ethoxy}-2,3-dihydro-1H-inden-1-
yltbutanoic acid

ﬂZLOQéJ i

LC-MS [CaoH2gNOLH]" = 372.3, RT = 3.16 min.; 'H NMR (CDCls): § 7.1 ( 1H,d),
6.6 (2H,d), 4.2 (2H, 1), 3.3 (1H,m), 3.3 (1H, m), 2.8 (2H,1), 2.7 (1H, m), 2.6 (2H, t), 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)

COOR
Mﬁw Dg

(a)
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3.45/3.52 (t, 3H), 57 M Ph(CH2)3- HMe Ph HO 4.10 (t, 2H), 7.3 (m 3H),
7.83 (d, 2H) 58 Et EtQ2C H Me Ph HO 478.2 59 Et Et HM Ph H O 434.3 60
H MO H MyomRh/oHs® 3. 30 (s, 3H), 4.04 (d, 1 H, 7.98 (m 2PHI/USe22%14 Et O H
Me Ph HO 450.3 62 HCF3CH2- HMe Ph HO (m 2HH), 8 33382 ( (m (m m
2H) 63| EtECF3CH2- H Me Ph HO%. 18 (&, [3H) e 4. 41 5(t 2H) lcws@BH(d,| 2H) 64
I\/bcyc-PrNdﬂl\’EFﬁ]H0423 2(m 1H) 014 szC/c-PrN;[;\lNEPhHO

(m 1H, A 18 PH), .7, 94 EI-’nHU ; 67 H Et
H Ve Ph &% 4255 [ veSPh H 'm526.r& BE? cé" Eg H%Et |H M°Fh H $ 422.3
Ph 70 Mg, \ EtHHVEPBtHC Ne 0. 82 3H)p,hc,.’é 54 .71 Me Et H Mg Ph H O (s,

(t, 3HL—, 416( ( , (Q, t, ?H), 7.90 m 2H
56 H H H Me Ph H 0 378.2
3.45/3.52 (t, 3H),
57 Me Ph(CHz)s- H Me Ph H 0] 4.10 (t, 2H), 7.3 (m,
3H), 7.83 (d, 2H)
58 Et EtO.C- H Me Ph H 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 0 (d, 1H), 7.98 (m,
2H)
61 Et EtO H Me Ph H (¢] 450.3
2.51 (s, 3H), 4.36
62 H CF3CH,~ H Me Ph H (0] (m, 2H), 8.32 (m,
2H)
63 Et CFsCH;- H Me Ph H o | 118 3H).4.21 (t,
2H), 7.98 (d, 2H)
64 Me cyc-Pr H Me Ph H o 432.3

0.02 (m, 1H), 0.12
65 H cyc-Pr H Me Ph H 0 (m, 1H), 4.18 (m,

2H), 7.94 (m, 2H)

o]
66 H <O:©\ , H Me Ph H o] 512.3

67 H Et H Me Ph H s 422.3
68 H <0]©\ H Me Ph H o) 526.4
O Ii
69 H Et H Me Ph H s 422.3
Ph
70 MeN“\:/,L,/i Et H Me Ph H s
e

0.82(t, 3H), 3.54

71 Me Et H Me Ph H 0] (s, 3H), 4.16 (t,
2H), 7.90 (m, 2H)

72 H Et H i-Pr Ph H o 434.3

73 H Et H Ph Ph H o} 468.3

74 H Me H Me Ph H s 422.3

75 Me Me H Me Ph H s

76 Me Et MeC(O)-| Me Ph H o} 462.4
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72 HEt Hi-Pr

Ph HO 434.3 73 HEt HPh Ph HO 468.3 74 HMe HM Ph HS
422.3 75 M M HMe Ph HS 76 M Et McC(O) -
03/ 011842wB 3 U382/ 23614

Me Ph HO 462.4 102 WO
orMtH Ex. R Rl1 R2 R3 R4 R5 X LECWVHISOMR361ANVR

4-MeO 77 Me Et Ph Me Ph HO 526.4 4-MeO 78 HEt Ph M Ph HO 512.3 79 Me

Et -pyrlidsd Me Ph H O 49/.3 ﬁg H Eha H{Me gyc- F’eEJ)I )E O 39®SIBHI H|Et H Me
cyc- Hexylndd O 47 B2 Et H 4-Ph-Ph- HO 482 83 Et |E OZ,@-’R H M
4- Me- Ph=—H 04923 84 H PhCHZweoH Ve 49 Ve-Ph-—H 0 48247 85 Et n-BUu H Me
4-Me-Ph- T 0 |478°3 | 86 Et M| HoMe| 4¥ve{Ph-PH 0 |484(3 © 87 Et BhCH2- |H Me
4_ I\/E_ PI— [ O 510 A 88 [ | I:t L]l N/ A Nl Dh LI A 4926 o0 Ll I+ Ll ANt _i _Pr_Ph

LI AL . T LI ™ U . 6 1A'A 3 LI LI/ JU. L OUJ T1T LU 1T T 1V
H O 448. 78 90 HHet H MeEY- F- PAh 2 W 0(438P8 91HH|EtO HIMe 1B Ph H 0 424. 3
92 H Bt H Me 4-Et-Ph H 0 434, 3 93 HFEl H M 4-IC -PhQCH2- H 0470 2 94 H
Et H M8 49CI -[PhMBl 0| 440Et 95 [eyridst | HVdvEe | 4- OPh Ph |HHS|470. 3 96&9Me Et |H Me
4- d - PH—H-S-470—3—p7—H-Et—H-Me—4r-EF3-fh—H-5496-3

80 Et Me cyc-Pentyl 0 398

81 H Et H Me cyc-Hexyl H 0 412

82 H Et H Me 4-Ph-Ph- H o) 482

83 Et EtO,C- H Me 4-Me-Ph- H o) 492.3

84 H PhCH.- H Me 4-Me-Ph- H o) 482.4

85 Et n-Bu H Me 4-Me-Ph- H o 476.3

86 Et Me H Me 4-Me-Ph- H o) 434.3

87 Et PhCH,- H Me 4-Me-Ph- H o) 510.4

88 H Et H Me 4-MeO-Ph H o) 436.1

89 H Et H Me 4-i-Pr-Ph H 0 448.2

90 H Et H Me 4-FPhCH- | H o 438.3

91 H Et H Me 4-E-Ph H o) 424.3

92 H Et H Me  4-Et-Ph H o) 434.3

93 H Et H Me |4-Cl-PhOCH.-| H o) 470.2

94 H Et H Me 4-Cl-Ph H 0 440

95 Me Et H Me 4-Cl-Ph H s 470.3

96 Me Et H Me 4-Cl-Ph H S 470.3

97 H Et H Me 4-CF4-Ph H s 490.3

98 Me Et H Me 4-CFs-Ph H S 504.3

99 H Et H Me 4-CF3-Ph H o) 474.3

100 H Et H Me 4-(n-Bu)}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 o) 4204

103 H Et H Me 3-MeO-Ph H o} 436.3

104 H Et H Me 3-Me-5- H ) 4113

isoxazolyl
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98 M Et H Me 4-CF3-Ph H S 504.3 99 HEt H Me 4-CF3-Ph HO 474.3 100 H Et
H M 4-(n-Bu)-Ph HO 462.3 101 HEt H Me 4-(t-Bu)-Ph HO 462.3 102 HEt H
Me 3- Me- PWOMI301420. 4 103 HEt H Me 3-MeO-Ph H 0 436.3 1@®¢THSE23d1dVE
3-Me-5- H O 411.3 isoxazolyl 103 WD 03/011842 PCT/US02/23614 Ex. RRlL R2
R3 R4 R5 RxLC} M5 [ MHH] +_No. NI\/E 10§3H Et H Me Lghgz- P& H]O w28 m+Hr106 H Et H
Me 3- F-|4- Me-Ph HRO 438.3 107 N Ef B M 4-F-3-Nefpn H o 438. 108 Me Et H
Me 3-Cl[-PhpsH B 4{0. 3 1P9 H EU H M 3-Qr-Pa_H 0 4403 110 H H e
3-Cl - P H{bg 456.% 1 B e R e B Falpn b 4742 %13 1 EPR v
3,5-(CH3)@6Ph| H @ 542. 15 113| HHEt | HubE |3r4adlee-|Pl H 0o 434. 3 43444 H|Et H Me
3,4-Cl2-Ph H D 474 2 115 HEt H 2 3-Cl2-Ph |H 01474 116 H Et H Me
3,4- (MgO®7Ph| H © 466. 3Et 3, 4| 1%7 H Fe H4Ws-veel hyHened? oXy- H383466.]3 Ph
118 H Et—HMer2=thieny—H6—#1>—419—HEt—HMe-2-naphthyt—H-0-—456- 120 H
Et H M 2'%e-Ph M3 042053 1p1"H Et Y& Me &¢FUiryl PH{O 896 125°H Bt [H Me
2-F-Ph [H gd2#. T, 1¥3 HE VE -pepgothignyl H @ 462,72 440.3

110 H Et H Me 3-Cl-Ph H S 456.3

111 H Et H Me 3-CFs-Ph H 0 474.2

112 H Et H Me 3,5-(CF3)-Ph H (o] 542.1

113 H Et H Me 3,4-Mez-Ph H (o] 434.3

114 H Et H Me 3,4-Cl.-Ph H O 474.2

115 H Et H Me 2,3-Cly-Ph H (o] 474.1

116 H Et H Me |3,4-MeO)-Ph| H 0 466.3

34
117 H Et H Me |methylenedioxy{ H 0 466.3
Ph

118 H Et H Me 2-thienyl H (o] 412

119 H Et H Me 2-naphthyl H o] 456.3

120 H Et H Me 2-Me-Ph H 0 420.3

121 H Et H Me 2-furyl H o) 396

122 H Et H Me 2-F-Ph H (o] 424.1

123 H Et H Me [-benzothienyl | H o] 462.2

124 H Et H Me 2,6-F>-Ph H o] 442.2

125 H Et H Me 3,4-F>-Ph H (o] 442.2

126 H Et H Me 2,4-Clo—-Ph H (¢} 473

127 H Et H Me 1-naphthyl H o] 456.3

128 Me Et H Me Cm} H 0 ?.f;"é;f 2)722;5

3H)
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124 HEt HM 2,6-F2-Ph HO 442.2 125 HEt H M 3,4-F2-Ph HO 442.2 126 H
Et HMe 2,4-C,-Ph HO 473 127 HEt H Me 1-naphthyl H O 456.3 128 Me Et H
Me CN-4- Wo®3018@ (t, 3H), 3.45 (bs, 4H), 3.74 (s, 3H 10CETMOIDI6DL1842
PCT/ US02/ 23614 Exanpl e 129 Preparation of ethyl

(5- met hoxy- 2, 3-di hydro- 1H-i nden l_m_g@@et hanoate 0 To a solution of
5- met hoxyi nanon. ) : ) .ahydr (4.5 L),
was added z BN AGLTY L gdNgI02 Y RE- I T NGe iy e HENA0OAE i de (4. 53

g, 0.045 nol). The suspensmn was stl rred under Ar atnmosphere and refl uxed
for 15 mnutes; approximately a 25% por tih on/\df et hyl bronmpacetate (133 ni,
1.18 nol) was added to the refl uxing m|xtlﬂe in a slow dropw se fashion.
After allowing to cool and stirringsQvernight at rt, TLC showed the
presence of desired product, indi @ the formation of reactive zinc
speci es. The remai nder of ethybobreAbacet ate was added dropw se; an

exot herm was observed (internal tenperature increased to 35C). After 4
hours, TLC showed conplete reaction. After the solids settled to the bottom

of the 1;] | ask,To aié’tﬂuﬂanﬂiSanXWith@ﬁ@@SQfg‘, olgaadbIn smhgdrels anmount behind to
cover the

| ith d 157. 6
g, 1.86 %Y ?19?%?5‘1‘{1 §h$19’%ﬂscﬂ5’9m€éw %Ri'&%%*? \%3%4(91.155 O'p %EQHH%E( ? go.(gz g,
3 73 mobhibﬂa@t%s gtmyhs bfogmra@e&@ieasnbﬁ%srﬁmredana@rmmbmke)amas added
ropw se

X0 was observed (internal er at ur sed to
b e B e P e e ner TEH e 230h POHIED of ool S RBRBE R TLEEs | on Lo be
c? ][rpl % GH 18T|’ﬂﬁlt)) sak lg\d&ed'\@ftﬁe aéflusamgduktureaﬁtatél@/v ar@mdeefaémdul Aifte»ﬁdomn. hened
o] e conbi.ned reacti o tions re concentrat uo to a
Ol i Gpol B S A S R RS Perere 6 st oot BRI eous
hydr ochligy Ioﬂn@tﬁdrﬁbf(ré&tﬁlk/édlnb Bpédies. VIBHica®)nairmier bf éthg brdreoqustdtowhs adtked pr oduct
was extracted with @tw tate nbl ned

ext r act STRRYRS: GRnatre §e€(}/ed é’f‘?ﬂ‘@ﬁ(@f*ﬂ?r%ta@d?”eaﬁdéa ?%%r Gitum
sul f at e holitsl TEC etloweadhdorapiseabidtiahe dfientheaolids $aitlaf Hahabattotaokthe ddslol | which

EO|7I gl E Ig'Ied %g%%§L¥%%4%ﬁ?aVI ] a tSI‘I‘II’l%ﬁra%tOIU%PbePXnCFtO COVBF%EGZ S&?ds ]Tlljmie IHQ/SR( ( DCl 3) :

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 total) was added dropwise. An exotherm was observed (internal temperature

increased to 35°C). When the stirred mixture cooled to rt, TLC showed the reaction to be
complete. The solids were allowed to settle 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 hydrochloric acid (cooled in ice water) to
bring the pH to 1. The product was extracted with ethyl acetate (2 x 1L, 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-+H]".
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6.2 (t, 1 H, 4.2 (q, 2H, 3.8 (s, 3H, 3.3 (m 2H, 3.0 (t, 2H, 1.3 (t,
3H. M5 (A) mz 233 [M-H +. 105 WD 03/011842 PCT/ US02/ 23614 Exanple 130
Pr epar at iwo oefo1sshyl (5- met hoxy- 2, 3-di hvdr o- 1H i nden- 1- y| pazaisar/zs619 O The
crude product of Exanple 129 was dissolved in absolute ethanol (2.6 L) and
hydr ogenated at 40 psi of hydr oge amiple 180% pal | adi um on carbon (21.6 g).
Filtration through Cellft . f'I}ratetafforded 433. 3
g of brown oi IFfEB3Eationg .

o+ . . €1 (dd, 1H),
6.8 (d, 1H), 6.7 (dd 1H), 4.2 (g, 2H), 8.8 (s, 3H), 3.5 (m 1 H, 2.9 (m
2H), 2.7 (dd, 1 H), 2.4 (m 2H, 1.7 ( :

235 [ MtH] +. Exanpl e 131 Preparation of

(5- nmet hoxy- 2, 3-di hvdro-1H i nden-1-yd) acetic acid 0 OH O To a solution of
the crude ester (416 g, 1.77 nol) ed in Exanple 130 in 1 L EtOH was

added a sol ution of NaCH (142 go nol) in 1.5 L water. The cl oudy

Lo dar k ThEANe g Ehe gt B0 {svéfaia»‘%éo'mdéa GBRebtRebage o Ry “ine

reacti omy mﬁ?m g ;gs. bt hycﬁadsgtbn dxﬂaeu’m@dnmroamam @ndey). Frteationd

Rerai 11 Gioigh etored Saenrsiosor e HRSm SHAEN 42 3 o bounGI P SRl The

acidifi

M Xt ur e QWdsps@ XtH ﬁm-\e(ttry@@hs F12Qd (14—|)><6 5@@ m» 6 7?8@ ﬂgnbcha?ﬁ:e B3Ets were

washed wi th wat _}1 I\? Filtration
and evapdrdaR {r@)n1"8f2§dm/3h’t) 2 G@rWE@d’C@H %)eégtﬁ?‘e@h\)‘@ MBI(EDconpound
(305 9, ng3%8s ps+Hpa yellow solid after overnight drying under vacuum 1H NWR
(CbCI3) S 7.34(d, 1 H, 6.71(s, 1 H, 6.65(dd, 1 H, 3.71(s, 3H, 3.47(m
1 H, 2.80(m 3H, 2.35(m 2H), 1.71(m 1 H. M5 (C) mz 207 [MH +. 106

WO 03/011842 PCT/ US02/ 23614 Example 131
Preparation of (5-methoxy-2,3-dihydro-1H-inden-1-yl)acetic acid
O
OH
o

To a solution of the crude ester (416 g, 1.77 mol) prepared in Example 130 in 1 L
EtOH, was added a solution of NaOH (142 g, 3.54 mol) 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. After 1 hour, the reaction was cooled to rt, and
the EtOH was removed under reduced pressure. The basic aqueous layer was washed
with Ef,O (3 x 500 mL), then acidified with conc. HCI to pH ~4 upon which an oil residue
formed. The mixture was extracted with Ef,O (4 x 500 mL). The combined extracts were
washed with water (2 x 300 mL), brine, then dried over Na,SO,. Filtration and
evaporation of solvent under reduced pressure gave the title compound (305 g, 83%) as
a yellow solid after overnight drying under vacuum. "M NMR (CDCls) § 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+HT".
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Exanpl e 132 Preparation of f(1S)-5-nethoxy-2,3-di hvdro-1Hinden-1-vllacetic
acid O 20H To a solution of the acid (341.0 g, 1.65 nol) prepared in
Exanpl e MO 01842 L reagent grade acetone, was added PCT/US02/23614
(S)-(-)-a-nmethyl benzyl ami ne (223.8 nL, 1.74 nol) dropwise at rt wth
stirring. Athick white preC| pi t aExarhplert3d during the addition. An
addi ti onal . 1 hour. The
solids were ; A i U 8¥Ene, and dried
under suction. The soI [ ds wer e then sus@nded in acetone (8.2 L) and
warnmed to reflux until all solids dissolyed. The solution was cool ed
slowy overnight, during which tine a _itQHpreci pitate forned. The
suspensi on was cooled to 0C, then fidtered, and the solids were washed with
500 nL acetone. After drying undn, a sanple anal yzed by HPLC
showed 95% ee. The recrystall izt oA process was repeat ed as above using
6.7 L acetone. HP Si s 9% Af ter sucti on,

192 g sal t wip @ ohign H@gg |ﬁ’e‘3§£Bt9’aé %'ﬁgrse'ﬁragw ?ﬁ g 'Eg'é BE2dnd 1 L of 1
y HCl | Sﬁdddgbi_}tﬁg}ad@aébt@’(@mg adBed(SHEPad- ﬁfeﬂfy(jjbehmtﬁine (22\318hﬂ_l,lpm4 mhga( ; gl)t 0

i ssolv e organic aye ar.a th ,
wat er (2% ’fﬁiﬁﬁ‘ gy, ﬁ@%@m%ﬁa?'i" ER/'@FSHM% ﬁg\ go&)ent was

ev anor ata@@lmhw ec?o gﬁdmtede gra%wuée ang istitring ganmnoedi fo«/p:c "d\}",ﬁ SOhassliaks Ic\i/ﬂair? ied. The
title product . 5 9. tai.ned as an,o ite i ter
acuum SRR by TR Hsed Hinagod il ppeions i oiad Seger *lety “Fhe' puf

3- 79( s, waHd thed sb&femiedintcetcheq92m) adtwar@ed & @elux Untiall s@lidstljstdived. H)
Pr epar a{r%% EQIHF”[ ‘C’i%‘}ooéedrﬂt%‘ﬁ%?yer%' 9?“0‘1%198 rwi" C%I—h%%%’ﬁ'telp Sﬁc]pgg%%r@"ea% d 0 OH

As an alThesosgengienivas Emevlt@o‘fc’;%ertﬂneréd ahe theanfideiwdrenmysheld suthE0pnie par ed

o "2 15epie chi BURETRE s Rale By eed Y FBLG Bl B R I 50, i 1

L r eagerdcrgtallilatiat ploosss, wa2repebteRlza sphed esﬂyﬁf?drac(e;hcbhe? I-(]PL(Daﬂ@ySM and 2.5 L

por L1 on SHPLH el ATBERURELracn e Y0RE Sttt St ThEREEART i on 1

at it osespendéd in 2 L EtOAc and 1 L of 1 N HCl 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,SO4. 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 (CDCl3) §
7.10(d, 1H), 6.79(d, 1H), 6.73(dd, 1H), 3.79(s, 3H), 3.55(m, 1H), 2.89(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
Preparation of [(1S)-5-methoxy-2,3-dihydro-1H-inden-1-yllacetic acid

OH

N

~o
As an alternative 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 HPLC) 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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HPLC anal ysis of an aliquot (honbgeneous aliquot prepared by dissolving
aliquot in IPA followed by filtration) showed one peak corresponding to
unr eact edwB-08®1812 and anot her peak correspondi ng to desi Ped/USoxzictd Trace
amounts of S-ester and R-acid were noted. 2 N HCl (500 mL, ensure a pH -2)
was addeértibn mna\rfﬁmfd liipaset S (150 of) erek the iniek stietileffiticn@y at @ Ovérhight.es. The

m xt ure te dandt e solids were shed with E

Than e HEEE, dnslysRiat enhauetdfasnsrsncnrs Sideba epgd Mmoot el « n 1 L
EL OA;:, amdwtsdlanlay hmgqms) Bbived efe b@@eédr{@spamcgﬂg deryact&}j erstd’ﬂgmd@?ﬁgthgﬂpgedkand
t he ayers all owe to epa SI ONsS wer not ed, ut, . cou roken
e © R Te B P e BEich B0 BBRIAG & Aader 2l Supidd fiafheot

renmoveda N hen(aestrﬁ@@nedrevu b ~E}\ﬁ¥5§adcﬁad>ﬁn bnb pottidn tid the réadtionfaad Btived foThe

conbi neg9 n| c_extractions were t hen

with br ﬁ% s m'ﬁtvrﬁd’%rfﬂisﬁ?ﬂ@“Bab%ﬁg‘\ﬁéé"’eéi W@ﬁ'&%&%ﬁi@ﬁ%%@/‘g%z
sol uti omL, &han WaRP (mo) mL}PiHe cABines fﬁtré?tés vae mﬁa@rrunatédwmm sEeORe that it

cont ai ned e S- enantio . The co C3 ext acts were
washed @4 ﬂﬂeﬁ?@&as%ﬁedﬂ%aﬁ?ﬂwscwen«"s'ﬁvag fiing Wag SEQP 3@3»1%35% on of 2N

HCl . A whpdrates Enhilsiphewe R ictdde dut cutfdbeBioked with thé&ﬂmtfemcdfubudDNaCITdm m xture
was extracted w th Et OAc

he conbi ne washed wi th
water (SIENG. THe anuEays s Je st S SPIGLDSH, BibARS S Phe of  this
sogut l geambwcbnt eheneihdinal or@i@cﬁc Qﬁ%ﬁzﬂ@ns wee mﬁg\é]g mthmrqnammr)aﬁ@d gndter
reauce I es, re, vin an Ol | C SO | e oduc
(375 6 R s, FreenolE ossq BT W SBratip i S el 6 i <
mat er i abowv&ﬂ_)r HPLEdmalykiszt thef drgamic gkt $H%ﬂvéd&h@tﬂﬁ§orﬂié3n@i KIneAf tiey Sover ni ght

hexanes o3y %e' e g oied ey Os et vermiedhor b Baa 134888 o ' 3806
fromecr udelf:sﬂ & ;I)H-I RQ t@&h@é&!?mt:mfm lﬁcnefdwaae bolwﬁregﬁznltdt@d'yane@ﬂhm&aw e : o
(19 s Chbendiogen, ShEinGap ol efaden e Ak £ 10 o BB DN of ¢ he

aci d (S%re;]waéheéiewmﬂnlv:)tep(zapar_)aahd Brire, tHeardriENamaﬂ a,58%. HPLG%BaIysis 48 L

absol ut de | orotrineth ne (413 ni,
30 s Sablsplgroled A hp R A0 dRE o IR SR i e PRP R BR  of e aur ng
t he addretduoed preSh@rel gm@g iaaroil whichsoon rselibifbade r Tregtitke. prﬁilﬂ-mmsa ®wegsor at ed
under reduce ressy 03/011842 PCI/ US i - phasi c
Tau o SPUTERFth flesolf ePere iheBifon el Riaid o e R R

boiling hexanes (8.8 L). After overnight cooling, light yellow needles were collected via

filtration, 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 [(1S)-5-methoxy-2,3-dihydro-1H-inden-1-yllacetate
o)

:/U\OK

o

To a solution of the acid (305 g, 1.48 mol) prepared in either Example 132 or 133
in 4.8 L absolute EtOH at rt under argon, was added chlorotrimethylsilane (413 mL, 3.25

mol) dropwise. An approximate 5°C rise in temperature was noted during the addition.

The reaction was stirred overnight. EtOH was evaporated under reduced pressure,
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with EtOAc (2 x 750 nmL). The conbi ned extracts were washed with water (3 X
300 nmL), then with saturated NaHCO3 (200 nL). The organic was washed once
nore w t hwaaB®r184f 300 nmL), then brine, and dried over Na2BOf/USIhes6ld tl e
conmpound (354 g, 1029 was obtained as a light yellow oil after sol vent
renmoval giviag & asphasicdiquidgixturél WM WaSITLdY in 800 ml i¢elwaler Hhen 6xtid(ed, 1 H),

6.71(dd, . 18(4, 3. 78(s,, 3 3. 52 1 2.8 2H) ,

2. 72% dd,W'% %}%‘\03? é%’g,mém he £oh] ?’}Sﬁd ei‘ﬁ%ﬁt,s Wffez&g%heds‘ftaﬁ wRjgr ?%%”;”OWQ 235

[ MrH] . Bremmpltiesdtdatdd NaldCat, (200 af). eTHeydrganic was washed once more with water

S S, A O R 2,

Exanpl ¢ dhidnédusia Bt I PatiekaslecitierodhiGnd V88 @irgng, 7'HBRMRAICDCls) ;
ortion n I L t e reaction t erature was nml nt al ne

Dol ow 10C, SAHoTTh §H8(hr B+ HEE s f JREak) & T8 26 7 B2 B0 Bt SH

(546 i 2oH), 2328 IHaB7as dRl, AvARWI1BE, BLs(t, SHYNVS (CBYRZBSMEAE, reaction

tenperature was mai ntai ned bel ow 5C. After 2.5 hours of stirring bel ow
10C, the reaction mxture was slowy poured into 6 L ice water with strong

agitation. The organic |ayer was Eﬁﬁﬁi‘ﬁ}ﬂﬂs and the aqueous | ayer was
extracted wt i I ped CH2Cl 2 | ayers were washed
with water ( , : VS SCM2in L adanzioyllacetate, oppyed
under reduced pressure, giving a brown ®@il, which was filtered through a
pad of silica gel (eluted with 0-10% Et c/)—l{xanes). Fractions were
collected and the title conpound (314 ¢§, $% was obtained as a thick
yell ow oil after solvent renoval and uum drying. 1H NVR (CDClI 3) 5
6.92(d, 1H), 6.62(d, 1 H), 6.55, 4.10(q, 2H), 3.43(q, 1 H),
2.75(m 2H), 2.64(dd, 1 H), 2.gdfdd7 1 , 2.29(m 1 H, 1.67(m 1 H, 1
t, 3H. M z 221 [ MtH] +. le 136 Preparation of ethyl 2-((1
)L 52 [ 5. o 199 Splitreo b g Shes Cortigie (96 571 48 ) prpardd in”
yl) | et h@apipredtayih Moz Gk, €1, whE elidedAIB(; (984,659 07.38In€a1 g tionwise under Ar

such that the reaction temperature was maintained below 10°C. The light brown

. 20

suspension was stirred 10 minutes, then EtSH (546 mL, 7.38 mol) was added dropwise at
such a rate that the reaction temperature was maintained below 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,CI, layers were washed with water (2 x 1 L), then
dried over Na,SO,4. The solvent was removed under reduced pressure, giving a brown
oil, which was filtered through a pad of silica gel (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 (CDCls) § 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 i}
Preparation of ethyl 2-((1S)-5-{2-[5-methyl-2-(4-methylphenyl)(1,3-oxazol-4-

yllethoxylindanyl)acetate
—COOEt

OO0
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WO 03/ 011842 PCT/ US02/ 23614 A suspension of the ethyl

[ (1S)-5-hydroxy-2, 3-di hydro-1Hinden-1-yl]acetate prepared in Exanple 135
(507.5 ngwoas@0ismrol ), and 2-[5-net hyl - 2- (4- net hyl phenyl PCT/US02/23614

1, 3- oxazol - 4-yl ] et hanol prepared in Exanple 10 (500 ng, 2.30 mmol), TMAD
(792.6 ng, A HEpeAsn)of tensthilBIR){BLhyditoxgr2, 3-dbd iR nden-1iy]asttatnhy dr ous DCM

or e ur Beperdin BxampBniin Bz R £ A0iBTP D R DBV EP Tl ey} ﬁS”‘i&f’
Clr']lgl?\ll/ ?ﬂ‘l%%x_%gglaﬁl;gll]ﬁhefm, pr%pfl(ﬁﬁ;@) Exﬁrgbl% 1[05(50@hi@;y12 SEMPﬁelmmm (792.6 mg,
80, 532) . Q#BL@”R@ E('Wﬂbzé drki 9436 m@i?ﬁiﬁ ol 7g svc&)éspé&yf W%%éttﬁedzaq(k 1

S) - 5- {2urﬁd3errmtfdsry12%1w memhyéﬂnﬂ@mb&imd&r@amlpréssure Flash

)Lt b A LRSI A8 OOk o Sa S T, 5ol i 21467
yl) ] et hexg)s-hbaiyb)aeritafishehiy@rmbazbBhy)Etoxpinmnyljaddtatemie)3 ing, THE (4. 0

m) was ded ue H(2M 3.7m, 7.4 mol wat er
(2.0 misg E%gﬁé})%ﬁig@%? ﬂ?t P'I‘f?@%resul ting mxture turned cl) oudy.
Thi s mxture was heated at 40C (oil- bath tenperature). The reaction was
conpleted after 1.5 hours. After EOOlllngl t70 it, 1 N HC solution was
slowy added to the m xture until €52lThe corrpound was extracted wth
Et OAc (3 X 2(Prebaratibhof 24(Ms)B(- [BLrelehyi-ay @ methibhenylldB-6ed6@4) and
evaporated. Frash ohr omatogy Aght, ofnblgfaeshdugieoeve 2 (1

et hyl phenyl ) (1, 3- oxazol -4-yl )] et hoxy}i ndanyl ) acetooracid (616.8 ng, 1.57

mol, 85% as a white SO|Id 1H_NWR (CDCl 6:7.83(d, 2H), 7.21(d, 2H,
7.03(d, 1 H, 6.74(d, 1 .ﬁ/\@@@t, 2H), 3.45(q, 1H),

61 ( 3 3H), 2.25(s, 3H), 1.53(m
2H). By using the net hods ‘descri bed above for Exanpl es 129-137 and by

2.93(t, 2H), 2.78(m 2
substi t ut i ngEthyh2-(diopodprls-atethys-Ledtmetyylpieergt)(1ad-exazobfpounds of Fornul a | a,
|isted glﬂﬁg%%%ﬁd%gggg@%te (@l’aﬁ’lples’iﬁ, |7%.l3¥ng§),r1%ﬁ%1) il:l'gprF\eQOqgﬂé %;842

PCT/ USO
added to a mixture of aqueous LIOH (2 M, 3.7 ml, 7.4 mmol), water (2.0 mi), and EtOH

(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 coolingtort, 1 N
HCI solution was slowly added to the mixture until pH 4.0. The compound was extracted
with EtOAc (3 x 20 ml). The combined EtOAc layers were dried (Na,SO4) and
evaporated. Flash chromatography of the residue gave 2-((1S)-5-{2-[5-methyl-2-(4-
methylphenyl)(1,3-oxazol-4-yl)]ethoxy}indanyl)acetic acid (616.8 mg, 1.57 mmol, 85%) as
a white solid. "H NMR (CDCl5) & 7.83(d, 2H), 7.21(d, 2H), 7.03(d, 1H), 6.74(d, 1H),
6.69(dd, 1H), 4.19(1, 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 129-137 and by substituting

the appropriate starting materials, compounds of Formula la, listed in Table 4 below, were

similarly prepared.
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Preparative Exanpl es of Conpounds of Formula (la) 3 COOH R R4~~ JOS N O
(la) Ex. No. RB R4 LC M5 [MtH] 138 Me 4-MeO-Ph 408.5 139 Me 3- MO Ph
408.5 1490MB/048IEL - Ph 406.5 141 Me 4-CF3-Ph 446.5 142 MeCrAmsapbasiny| 428.5
143 Me 4-(t-Bu)-Ph 434.6 144 Me 4-(n-Bu)-Ph 434.6 145 Me < ' i 422.5 o
146 Me 3,4-(Me)2-Ph 406.5 147 Me 4'Fd‘me2h 392.5 148 Me 3-F-Ph 396.5 149
Me 2-benzot hi enyl . - . yc-Pentyl 370.5
152 Me cyc- hexyl : e e < 11842 PCT/ US02/ 23614
ExNoR3R4LC/I\/S[I\/H—I]154I\/E4F3I\/EPh4105 155 Me 3-F-4-Me-Ph
410.5 156 Me 4-F-Ph 396.5 157 Et Ph 392.5 JC%%IJVE 3,4-(Cl)2-Ph 447.4

NGB ee]

()

Ex. No. R® R* LC/MS [M+H]
138 Me 4-MeO-Ph 408.5
139 Me 3-MeO-Ph 408.5
140 Me 4-Et-Ph 406.5
141 Me 4-CF3-Ph 446.5
142 Me 2-naphthyl 428.5
143 Me 4-(t-Bu)-Ph 434.6
144 Me 4-(n-Bu)-Ph 434.6
145 Me <Zj@L/: 422.5
146 Me 3,4-(Me),-Ph 406.5
147 Me 4-Me-Ph 392.5
148 Me 3-F-Ph 396.5
149 Me 2-benzothienyl 434.5
150 Me 4-i-Pr-Ph 420.6
151 Me cyc-Pentyl 370.5
152 Me cyc-hexyl 384.5
163 Me PhCH, 392.5
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159 n-Pr

Ph 406.5 160 Me 4-Ph-Ph 454.5 161 Me 3-Cl-Ph 412.4 162 Me

3-Me-Ph 392.5 163 Me 4-CN-Ph 403.4 164 Me 3-CN-Ph 403.4 165 Me 4-C -Ph
412.4 1680MB/OBISECF3- Ph 446.4 167 Et 4-Et-Ph 420.5 168 EPCFAMR2/E61406. 5
169 Et 4-MeO Ph 422.4 Exanple 170 Preparation of nethyl

4- br ono- 3- oxop
Ar at nosphere

B

e O& YT

irged with a sol ution of

V& Bgs A dry

met

opEs JE

g, 154 mmol) i
24.6 g, 154 mm
03/ 011842 PCT/

1 CHCI 4
DI j%vas

ISR/ 24
TOOUT T =

(100 i) Usi

814
o<

n

added®ir opwi se Gver-Me-BBri g

TFhe—+eacti-on—was—then—agHowedtowarmslowy to

g an_addi{ior

Tunnel

d of4@-$1

o]
our g

rt, and the rejg

ncti5®Hn

| ask under an

| acetate (20

omne (7.9 niL,
at 0C. 112 WO

m xt unde was stir Bee4-MasPhni ght. #0Ht urated sol ution

reaction
e separated

The conbi ned

3H47.8. 6443.92 (m

ed under

ide as a |ight
2H) ,

of Na2CO3 (40 m-) was slowy added, and after stlirring the
m xture for an|aggltional m nut s, thF_%ﬁ'lvents | ayers wer
and the aqueoys Tayer was extracted w th 2Cl 2 |(50 nﬁ
organi c | ayersfweredrred (Na2SO4, T tered,—and Toncentrat
reduced pressufeldThe residele was fhen gitified|by s$94.2a gel flash
chr omat ogr aphy (10' l1lhexanes/EtQAc) to gi ve the desired _bron
yellow oil (25|945¢/8%) . ' H\NNVR (CDCI 3)3.44CiL- 89 (d,
3.78 (s, 3H), 4.61 (q, 1 H. Exanple 171 Preparatjion of et hy
(2-am no- 5- et 1y11591, 3-thi alz7$r- 4-yl Yacet atlﬁ] H2N44, /' S %6.5 N Oye

160 Me 4-Ph-Ph 4545

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 412.4

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 422.4

Example 170
Preparation of methyl 4-bromo-3-oxopentanoate
O O
OMe
Br

A dry three-neck flask under an Ar atmosphere was charged with a solution of

methyl propionylacetate (20 g, 154 mmol) in CHCI; (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.
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To a solution of brom de of Exanple 170 (18 g, 86 nmmol) in toluene (100
m-) was added thiourea (10.5 g, 138 mmol ). The reaction m xture was
heat ed t ow0®3@118¢2 1 hour, cooled to rt, and the sol vent PcarusvseBéunder
reduced pressure. The residue was dissolved with CH2Cl12 (100 nlL), a

sat ur at €tk sRictivrt @as tehiGBrvdd/ o warm) slewliged rt, amdithe reaction xiixtue wasstiriegor ousl| y

ti d for, 10 m nut . ' t ed i ed. .(Na2SO™4) ,
P11t or caveriatt o raltiafesoliton o B GulDaD S B e g it o e
\rhﬁg:r yst ’ﬁllls!réZétQSnfmiQﬂmréHUEQh 2ddisoranes nligutes, Avd sevdritelapereduest séiltaigd a68% as a

Ite soll

6. 53 e saypp e gyergpnees ooty ity o ClyB0 gy he g3THNGE Orgrip bt sty 7

(Exagm edrl&ﬂ(N%fgﬁO?)[ filtdred) aaé cﬂflﬁﬁelﬂl&rb’ied under reduced pressure. The residue was ther|1

2- br ono- 5- et -1,3-thiazol -4- acetate S - .4 N T0 sol ution
of Cur Burlisagy Ya i cfhBiomaisare B ienss FIHS el i usbited 01 ' 71
MeCN ( 23RQnfitie a¥aSigRd@esly binesaf Mo ndH afivix@plsp s 178D (02385 3g4-3.62 @nmol ) at
-20C. The reaction m xture was slowy warnmed to 15C, at which point the
evol ut i &) 370 Rp3Khd-6d8eted. After stirring for an additional 2 hours at
15C, the reaction mxture was diluted with Et20 (400 m -) and washed with
a 10% solution of HCl (200 nL). The solvent |ayers were separated, the
aqueous re-extracted with Et20 ( ), and the conbined organic
layers dried (Idy&s¥hhtioh of inetigd (2-ahfin6-BaRA6IHyI-3aidzbpeyaeetated  pressure.

The residue was then purified by silica gel flash chromatography (98:2, 113
WO 03/011842 PCT/ US02/ 23614 %ﬁgg?ﬂf’%\c) to afford brom de Exanple 172
h soll

(1.6 g, 40% as a colorless oil? di fi es upon standi ng.
(C7TH8BrNO2S): LC-MS, RT 2.56 min., MH250°M¢ "H NMR (CDCI3): 5 2.26 (s,
3H), 3.60 (s;TozHolutidn6ibromide3dExampteTp? (18743 8Bmanal) imttoloan®{100 mL) was

2 b QO ok SRS A bR hr SuLPe RNt ot 18
(100 cooled to 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 stirred for 10 minutes. The organic layer was separated, dried
(Na,S0y), filtered, and concentrated under reduced pressure. The residue was then
recrystallized from CH,Cl,/hexanes to provide the product (10 g, 63%) as a white solid.
(C7H1oN20,S): LC-MS, RT 0.76 min, M+H 187.0; 'H NMR (CDCl,): § 2.23 (s, 3H), 3.70 (s,
2H), 3.75 (s, 3H), 4.83-4.95 (broad s, 2H).

Example 172
Preparation of methyl (2-bromo-5-methyl-1,3-thiazol-4-yl)acetate

S

0]
TS

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 aqueous re-extracted with Et;O (2 x 300 mL), and the

combined organic layers dried (MgSO,), filtered, and concentrated under reduced

pressure. The residue was then purified by silica gel flash chromatography (98:2,
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m.) was added DI BAL-H (33.4 nlL, 33.4 mol of a 1.0 Msolution in tol uene)
at -78C. After 15 mnutes, the solution was warnmed to OC and stirred for
an addi t iwpaB/o8B42m nutes. An aqueous solution of 2 N HC pCFWSnt23enas t hen
added dropwi se to quench the excess DIBAL-H The solvent |ayers were
separ at eexamss/Ei0Ac tpiaftorg brayides Erxhplaazed1 Wigt, BowhHa€kaZolckleys @lBatrl) . The

conbi ned ani c | S ter trated

under r edﬁq:'get? ?ﬁo&sg%chng ?ﬁﬁ@@%@%ﬂe%ﬁ@gﬁ |2ffji Yy M ?8@3 %@'ﬂ ash

chr omat qgDapiye £.26 &, [3en 23166 (ARGt (@, mH)eI d the product (2.5 g, 74% as a

yel | owi sh oi | that solidifies upon standl ng. (C6H3BrNOS) LC-MS, RT 1.38

mn., MtH 221.0; "HNWR (CDCI3): 6 2.31 (s, 3H), 2.82 (t, 2H), 2.90-3.00

(broad s, I H, 3.89 (t, 2H) Exagph@ple/ §73r epar ati on of ethyl ((1

S) - 5f2(2 br ono- 5- et hyl 3th|azol-2[-xljethoxyl 2, 3- di

hydr o- 1H i nden- 1-Breparad 282 i1, 3+thiazol-4-y])ethz gp 1. To a

sol ution of Exanple 173 (975 ng, 4. m and ethyl [(1 S)-5-hydroxy-
6 g,

2, 3-di hydro-1H i nden- 1- yI]acetalBe—(<\1 4.83 mmol) in THE (20 L) were
added Ph3P (1.88 g, 7.46 mml) and bP6 g, 7.46 mmol). The m xture

was vigorously stirred a rt e sol ent no under
reduced press -Iy Grsolufion ?ft?é qrggqp@[péi 'B%:X? [?d"%?* aGg.it a'2 'BE]OBFW ég'hCIZ (10
chlr omlat oglt)a@tyac{dadblbaxanmlﬁh@%m tnrmqrbeéd dlh%ollftlgﬁzlgﬁtbluéﬂae twﬁ/qs@%m 2893
coor es idifies upon sta r

0 45 45005, iAo Rs S Mo BEC B skt of Spodighel DM ALtgs.
(2. 282|2_|) 4 a(cmeo%'lé%lut?’or&?f 2 NHOI80 mL PuSiresidiads tlalbopmzse%qaeea tgsle{é(;%é)s 2 H;J?

t :
6.73 (d, D@AH)Lh 31?‘ '\?‘%‘t }W%Werffﬁpéﬂﬂeéf%ﬂ%ﬁ%“%%ﬂ%k% Jwitthr epar at i on
o{] et EWCNzClei’e)Z xt'eoo{rﬁlai Eﬁﬁdnﬂ?ﬁd@gamﬁpyﬂs)w&e WE@WQQOQRI %ﬁr@z@hczl 4 T
yl ] et hox ro i nden- ate - t ep 2. To a
m xture %‘ ?%Ia%@d%iée% 4 PLEYEHre: IK%!} eW?%pWL%%,g%\XéF'ga Qaﬁédﬁt he
conpounchaimatogpply (530 BexanesEtTAS topield) the rodimp(20py,| 7436 eengelbaishruilc aci d
(464 1MY.4y.¢ solidifies upon standing. (CeHsBrNOS) LC-MS, RT 1.38 min., M+H 221.0; "H NMR
(CDCl3): 6 2.31 (s, 3H), 2.82 (t, 2H), 2.90-3.00 (broad s, 1H), 3.89 (t, 2H).

Example 174
Preparation of ethyl {(1S)-5-[2-(2-bromo-5-methyl-1,3-thiazol-4-yl)ethoxy]-2,3-

dihydro-1H-inden-1-yl}acetate
—COgEt

SIONes

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 PhsP
(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. (C1gH22BrNO3S) LC-MS, RT 3.92 min.,
M+H 424.5; "H NMR (CDCl3): & 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 (t, 2H),
4.18 (q, 2H), 6.67 (dd, 1H), 6.73 (d, 1H), 7.03 (d, 1H).
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2.83 mml ), and PdCl 2(dppf).CH2CI 2 (52 ng, 0.071 nmmol). A flow of Ar was
passed through the mxture for 30 mnutes, then a 2 N solution of Na2CO3
(3.7 nL, wo®3/omset) was added and the reaction was heat edCraSesBeior 18
hours. The reaction m xture was then cooled to rt, diluted with Et QAc (200

m), and wpsEedtatibn Bf 6thyRi(USR5-42-[3M-Isopedpydbhe YRR 01, Bdthiazdlle Or gani C
| ayer was dried (Na2$S filte . .ang concentrated, under reduced
pressure. The residue =y ﬁﬂ&%ﬂm chromat ography (8:1
hexanes/ Et OAc), to provide the product (305 ny, 9G9Etas a colorless oil.
(C28H33NGBS): LG M5, RT517 mré H 464 5' FH NWR (CDCI3): S 1.17-1.31
(m 3H), 1.26 (s, 3H, : 16 (m 1 H, 2.30-2.43 (m
2H), 2.46 (s, 3H), 2.7 ( Q0 3H), 3.17 (t, 2H),

3.46-3.57 (m 1 H), 4.17 (q 20 457 @, 21, 6.71 (d, 1 H), 6.78 (s, 1
H, 7.048tm2. To Hmlxtmreﬁﬁwlé&eq%mbmn&w.dloEalam(ﬂ mL)lY\Eer@aéqu’fhei on of

1S) - 5- 2- | - -
2(3 zjl hyé'%gglirfé @9Yr?§cetléc%am&l>nz %p%ﬁénghﬁa%%mc 3¢ k?éz{]'%é’n of
Exanpl e2:|8154m(n305ndg:’d®2(6m') GHieCl, (52hmg, OrD%t mmel)ofA fIdECT Br was passedt er (8 nl),
d Et L' 3 . I i 1 Xt
vas vi oot hbuoiRdgr g it shotce 28 sl fRBCQare it ohng vashed
with Ew@@e(dzﬁédarhc)theTh@otmqmdeaﬁﬂcdsé’S@@mrﬂBémumi'ﬂiefrbedimonipﬂdreWamsi ng 1 N

HC, am?l’le%hgo ledeféhz @%&B{“ FER?%*@'P@’HL) afd \?Qsh@d)m hTé] atg%@d ébﬁ’!ﬂloﬂ éagani ¢

Iayers were drie and concen under ced
pr essur &laHD?; (F@ sildluEhavagahicdayquuvasfdried (89.SCa), rﬁlteradwd ¢dr@smraihd omat ogr aphy

( Soroohpeiid il RleBAEURE dufich OB 18 GhrptBlobRghf -

3H), 1. bexqres/B3Bf¢), to provide 8% grodudt (BY§ m@, 3% Pasid cdlnflestHil, (2sH5NGS):3H) ,

% 74 L peyS,at Bl iy R 91 BAPRGIRICBAR0E! 750 o M, b 6Bk, 3571050
(AB quaritat (s, 2H) 1.65x1e88ine, THIE2.BOSER (@t i2bh), 246 (e BAYI2.72 (dd, TH), 2 i8:3.00"

[5-met hyl- 20f 4788 BY PRSI 310U P20 2A5 W 3AE 1! 6 74 W,‘ SN

1H), 7.04 (d, 1H), 7.55 (AB quartet, 4H).

Example 175
Preparation of ((1S)-5-{2-[2-(4-isopropylphenyl)-5-methyl-1,3-thiazol-4-yllethoxy}-
2,3-dihydro-1H-inden-1-yl)acetic 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,0 (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 (NaxSOy),
filtered, and concentrated under reduced pressure. The residue was then purified by
silica gel flash chromatography (95:5 CH,Cl,/MeOH) to afford product (189 mg, 66%) as a
white solid. (CxHgNO3S): LC-MS, RT 3.95 min., M+H 436.4; "H NMR (CDCls): 6 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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To a solution of brom de of Exanple 170 (1.15 g, 5.52 mmol) in toluene (20
m.) was added 4-nethyl thiobenzamde (1.0 g, 6.6 mml). The reaction

m xture wa® oboaserl to reflux for 15 hours, cooled to it, PATIuspE2B6M t h

Et OAc (150 nlL), and washed with a saturated solution of NaHCO3 (50 ni),

t hen wi 3.I18a(1t 28I, 8.41-8G4 %@, WiH), dresqt, 2RHUEY2 (&d) 1i),)6.78 BheHp 7gEndc1Hpyes1 was
dried ( '%? 'Itered, and concentrated under reduced pressure. The
resi due guq bt |'burifi ed by silica gel flash chronmatography (9:1

hexanes/ Et OAc) to afford the product as a pinkish oil that solidified upon
standing (1.14 g, 62%. 'H NWR ( | ‘47 2.38 (s, 3H), 3.45 (s, 3H), 3.74
(s, 3H), 3.80 (s, 2H), 7.49 (AB H,; R (0.4, eluant 9:1
hexanes/ Et @%Laraﬁbﬁlm|nﬁetﬁ\7|]'5-lﬁiiéth&r-2\-'(4-ﬂ1etmﬂDhenvl) 1,3-thiazol-4-yl]acetate
2-f5-met hyl - 2- (4- et hvl phenvl ) -1, 3-thiazagl -4-yllethanol / S O N OH To a
solution of the thiazole of (1914 g, 4.37 mol) in THE (60 ni)
at 0C, was added portion-w se h |—|4\,(I 17.5 mmol ). After 30 m nutes,
the reaction mxture was warmed to it and seMPred for an additional 60

m nut es. TheToaawlution of bioxtide & Bxaenpld¢T0 Clotd @db.52m0G)) natmuanlae(zemf)ss Li Al H4

vaer (Bengoealamabiihen eI R D hetetmpl MRS A te 1, 2f e

sol uti oto refluRe He hberss eddledhinatt, el)tmteawitbcEthb 01 56 1GR)G aﬁdlmmshe]ﬁmtnai The

cndor '+ et frula BRrkE bR 008 S mien SR oA

chr omat dhe amaync(laye? waseliad €84,80\dijtered, aid amdentradeummiin cedumsd aregisutee sol i d

(Cor 3) Thgrestoyg s gy i By ik infiodrapl 6 oty ¢

2H) , 4. 8fferd. thé pfdduchds s punklshi));l tﬁ‘atéBIKfkai upearstatdingAt)14 grea%h.cH NMRng

Beanpl o00096: 177 5eceR) e Gushies 1 16 3B D5 b 2807 PO RBEEO AR B

178 {(1(03},-dhuant 9:1 hexanes/EtOAc).
f 2- (5- Met hyl - 2- phenyl -1, 3-t hi azol - 4-yl ) et hoxyl - 2, 3-di hvdr o- 1H i nden- 1-
yl }acetic acid .~CO2H N O

Example 177
Preparation of 2-[5-methyl-2-(4-methylphenyl)-1,3-thiazol-4-yl]ethanol

To a solution of the thiazole of Example 176 (1.14 g, 4.37 mmol) in THF (60 mL)
at 0°C, was added portion-wise LiAIH, (663 mg, 17.5 mmol). After 30 minutes, the

reaction mixture was warmed to rt and stirred 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 solution 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 flash chromatography (3:2
hexanes/EtOAc) to afford the product as a white solid (830 mg, 82%). (C43H4sNOS): 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 quartet, 4H).

The following compounds below were synthesized using one of the two

procedures of Examples 170-177 described above.
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(C23H23NGB3S): LCG-M5 RT 3.56 min., M+ H 394.2; 1H NVR (CDCI3): S 1.61-1.78
(m 1 H, 2.19-2.50 (m 2H), 2.30 (s, 3H), 2.62-2.91 (m 3H), 3.12 (t, 2H),
3.17-3. 26wOrepotasd , 4.12 (t, 2H), 6.70 (d, 1 H), 6.79 (s, PCTR)S02/B3688 (d, 1
H, 7.21-7.40 (m 3H), 7.74-7.83 (m 2H). Exanple 179 ((1

S)-5-{2-[5-Met hyl - 2- (4- et hyI phergsxamgle 378hi azol - 4- y| I et hoxy} 2, 3-di hvdro-1
H i nden- )P A CqZ &I@ RT357 mn.,
M+H 408. 5; : . ; .36 (s,
3H), 2.25-2. 37[h| dden] (m 2H) , Zyl}gBet?cZ& (m 3H) 3. 09 (t, 2H) 3.35-3.47
(m 1 H, 4.18 (t, 2H), 6.60 (dd, 1 H), 6.68 (s, HH), 6.97 (d, 1 H, 7.42
(AB quartet, 4H), 7.81-8.30 (br 1H) Exarrple/ ((1

S)-5-{2-12-(1, 3- Benzodi 0% -thiazol -4-yl | et hoxy}-2,3-dih
d |--002H (C24H23NOBS) : LC-MB, RT 4.04

vdro-1 H inden-I-yl)acef
mn., MtH 438.5; 'H (m 1 H), 2.36-2.51 (m 2H),

NVR (O
2. 45 3 7 15 4.29 (t,
2H) | 600 (FDs<02§*W'QO§S>7§C'\% %%6 mig %Lﬁsgdj)z @'ﬁ@%ﬁi”r@ﬂ éSH)@ 07 (d,( 1
H), 7. 3@n, TH)ID 165250, 2H) 17 300Q, A8, cmszazmmsrdls@mz@m 3 Fxamel (e, 181 (( 1

Y 1 ik DRGSR o TS !, gk aaRreft Piase 01

MH).424.5; 1 HNWR (CDCI3): S 1.67-1.82 (m 1 H), 2.43 (s, 3H),

mn.,
2.34-2.47 (m 2H), 2.72-2.95 (m 3H), 3.09 (t, 2H), 3.42-3.57 (m 1 H),
3.84 (s, 3H), 4.13 (t, 2H), 6.72 (d, 1 H, 6.79 (s, 1 H, 7.12 (d, 1 H),
7.37 (AB quartet, Example 179
((18)-5-{2-[5-Methyl-2-(4-methylphenyl)-1,3-thiazol-4-yllethoxy}-2,3-dihydro-1H-

inden-1-yl)acetic acid

—COH

(C24H25NO3S): LC-MS, RT 3.57 min., M+H 408.5; "H NMR (CDCls): § 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), 6.68 (s, 1H), 6.97 (d, 1H), 7.42 (AB
quartet, 4H), 7.81-8.30 (br, 1H).

Example 180
((18)-5-{2-[2-(1,3-Benzodioxol-5-yl)-5-methyl-1,3-thiazol-4-yllethoxy}-2,3-dihydro-1H-

inden-1-yl)acetic acid

—COzH
S R
o~ I )
L N o
O

(C24H23NOsS): 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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4H) . Exanple 182 M S)-5-(2-45- Met hyl
-2-F4-(trifluoronethyl)phenyll-1,3-thiazol-4-yl}ethoxy)-2, 3-

di hydr o- IWoionders4d-yl | acetic acid --C02H S \ F3C -0--<N @CT@S02/23614
(C24H22F3NGBS) : LC-M5, RT 4.47 min., MtH 462.4; 1H NVR (DvSQd6): 6 1.63 1.81
(m 1 H, 228243(m 2H) ZSOMZ6Q(dd lH), 274295(m
2H), 3.19 . . d 6.78
(s, 1 H,
S)-5-(2-f2- (4 Q/anophenyl) 5- nmd_'eﬂ-1-§gl)8cdﬂ&|ai:zd)l “4-vl | et hoxv} -2, 3-di hvdro-1
H inden-1-yl)acetic acid --C0O2H NC S N O (CZ4H28$%938) LC- M5, RT 3.43
mn., MH 419.6; 1H NWR (CDCI3): S 1.68-1.85 2.31-2.49 (m 2H),

2.51 (s, 3H), 2.77 (dd, w@m( @ 3.18 ’(t 2H)d 3.43-3.56
1 H, 4.31 (t, 2 S 6. 1 H, 7.10 (d, 1 H), 7.86

ETB qugl)rtet 4I(-|) 12?3 VWO 037011842 o 0JS0Z7 23614 H)Exarrpl e (184 ((T)

S)-5-{2-f2- t h

3 i azol - 4o JCPEERSY SR R D TRITYA 424.5: 1H MMR(GRER) 24718200

>- 0- <cOdmi, 1HEZARE@NEBISR: 34-4 KB, B), 3.722.98 (m,, 3HY-5109.36 241), 342-BBR(HCDCI 3) : 6

(s, "o % 48T G 72 ST dbate i 3L i, 7

2H), 6.7M)dd, 1 H), 6.78 (s, 1 H), 7.08 (d, 1 H, 7.51 (AB quartet, 4H).

Example 182
[(18)-5-(2-{5-Methyl-2-[4-(trifluoromethyl)phenyl]-1,3-thiazol-4-yl}ethoxy)-2,3-
dihydro-1H-inden-1-yllacetic acid

—COzH

OGS

(C2sH2oF3NO;S):.LC-MS, RT 4.47 min., M+H 462.4; "H NMR (DMSOQ): 5 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 (4,
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
((1S)-5-{2-[2-(4-Cyanophenyl)-5-methyl-1,3-thiazol-4-ylJethoxy}-2,3-dihydro-1H-
inden-1-yl)acetic acid

—COH

o1 D

(CaeH2:N203S):LC-MS, RT 3.43 min., M+H 419.6; '"H NMR (CDCly): 5 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 (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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Exanpl e 185

((1S)-5-{2-(2-(3-Chl oro-4-fluorophenyl)-5-nmethyl -1, 3-thiazol -4-vil ethoxv}-2
3-di hydr owobBloi1sgen- 1-yl )acetic acid C --CO2H F / \ S NrCTa®siibGl FNCG3S) :
LC-M5, RT 3.89 mn., MH 446. 4; 1H NVR (CDC13): S 1.68- 1.86 (m 1H),

232246(m 2H), 2.50 (s, 3H), g( 41H) 584296(m 2H), 3.18 (t,
o2 1 ny

2H), 3.4 7.12
(d, 1 H ( g — i anpl e
186 ((1 S)- 5- {2- 12- (3,4-D |nden-1-ylacet|c acid

i chl orophenyl’) -5-net hyl -1, 3-thi azol 4- VI | et hoxv}é | hvdro-1 H

I nden-1-yl )acetic acid COZH S \'N Cl - ?ﬂilClZNCBS): LG M5, RT
4.12 mn., MH 462.0; S : & (m 1H), 2.36-2.48 (m
2H) , 250(s 3H), 273 N3 31 ,348 .55 (m 1 H),
4.30 (t, 2H) 6.71 (d, 6. 7N H, 7.52 (d, 1 H),

781 (dd, 1 18,18Ne3s): % Mé Rt 3. 91511%an\@|49-‘?’ QéLQLSAk?NﬁET(CB%%/ £785 1, SRyl e

187
S) - 5(.§24123($¢B¥Bl 01O pdR2(my,| H) 52. BRLIMB ( leBl-)tZMFcI@QBHﬂ 2yt4-20Boxy4HY 33tedi hvdro- 1

n id 3 , MtH
o 4dEQF#Hr\X/§)4?%g§?aﬁQ i@ﬁﬁ%#\%@% '{ﬁﬁ‘)s'\}%z( 17'*)299%/%? rﬁﬁﬁ;’?%g 44’ (s
3H) . 2. qearstoti) m 4H), 3.16 (t, 2H), 3.47-3.52 (m 1 H), 4.27 (t, 2H),

6.70 (d, 1 H, 6.76 (s. 1 H, 7.00-7.10 (m 3H), 7.82-7.87 (m 2H).
Exanpl e 188
Example 185

({(1S)-5-{2-]2-(3-Chloro-4-fluorophenyl)-5-methyl-1,3-thiazol-4-yllethoxy}-2,3-dihydro-

1H-inden-1-yl)acetic acid
_—CO,H

DO

(CosHCIFNO;S): LC-MS, RT 3.89 min., M+H 446.4; "H NMR (CDCl): 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 (t, 1H),
7.72-7.82 (m, 1H), 7.97-8.04 (m, 1H).

Example 186
((18)-5-{2-[2-(3,4-Dichlorophenyl)-5-methyl-1,3-thiazol-4-yl]ethoxy}-2,3-dihydro-1H-
inden-1-yl)acetic acid

—COoH

At Nee

(C2sH21CI,NO;S): LC-MS, RT 4.12 min., M+H 462.0; "H NMR (CDCl):  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), 7.09 (d, 1H), 7.52 (d, 1H), 7.61 (dd, 1H), 8.02
(d, 1H).
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((1

S)-5-{2-f2-(3, 4-D net hyl phenyl ) -5-nethyl -1, 3-t hi azol - 4-vl | et hoxv}-2, 3-di hvd
ro-1 H iwoenso18yl )acetic acid --CO 2H M 2 S HN 31 || ~PCvHIS02/23614
(C25H27NGB8S): LCG-MS, RT 4.39 min., MH 422.3; '"H NWR (CDCI3): S 1.70-1.83
(m 1 H, 2.29 (s, 3H) 2.32 (s, gkam %ﬁy“rZ 50 [hidden] (m 2H), 2.46 (s,
3H), 2.70.: ( : , : ) ) t, 2H,
6.73 (d, 113 he nethyl=1.3-thia ) 2.5pdihydrogdl- 1" )|
7.68 (s, 1 H) Exarrpl e 189 ((1|nden-1-y1%acetlcac1d

S)-5-f2-f2-(4-Acetyl phenyl) -5-net Iazol - I_L/Bet hoxv} -2, 3-di hvdro-1
H i dnlyl)acetlc aci d COZH N(C25H25NO48) RT 4.01 mn., MtH

b e T i Y
S, ) . ‘ m
4.30 (t, 2H), 6.72 (d, 1 6781 8(d 1 H, 7.95-8.03 (m
4H) . 120 WO 03/ 0 1
S)H) 5-(2-{2- fgg 3%?%#3@95)% M% %1 m'rﬁﬁ@qﬁﬁ 41%“5‘4#8%?'345917%% xy) 2 3-

di hydr o-(AfH H)@e37-2.45 (hatia), Rei4ag] 3H), 220200 (n§ M), $.98 % R2ANZMES) 52 L, VB

o i B IR o g 2 4

327338(m1|—|) 4.18 (t, 2H), 665(d1 , 6.75 (s, 1H) 708(d1
H, 7.17 (AB quartet, 4H). Exarrpl e 19';1f H
S)-5-{2-f2-(3- Am no- 4- et hyl pheny | -1, 3-thi azol - 4-yl | et hoxy}-2, 3-

di hydr o- gi5)-54iB[2-(3.4-Djracthylshengl)b-thethyl-1,3-thiazol-4-yllethoxy}-2,3-dihydro-1H-
inden-1-yl)acetic acid

—COH
S B
w1 OD
N 0
Me

(CasH27NO5S): LC-MS, RT 4.39 min., M+H 422.3; 'H NMR (CDCly):  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, 1H),
7.17 (d, 1H), 7.59 (d, 1H), 7.68 (s, 1H).

Example 189
((18)-5-{2-[2-(4-Acetylphenyl)-5-methyl-1,3-thiazol-4-yllethoxy}-2,3-dihydro-1H-

inden-1-yl)acetic acid

—CO,H

(C2sH2sNO4S): LC-MS, RT 4.01 min., M+H 436.3; "H NMR (CDCls): § 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).
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--C02H H2N S Me-Z2\ N ~O C24H26N203S. C2F302): LC-M5, RT 3.5 mn., MtH
423.3; "HNWR (CD30CD): 8 1.67-1.82 (m 1 H), 2.25-2.37 (m 2H), 2.38 (s,
3H), 2.50w093/08tdy2 2.67-2.90 (m 3H), 3.20 (t, 2H), 3.41r8TAG0Y/M614 H),
4.32 (t, 2H), 6.71 (d, 1H), 6.79 (s, 1 H, 7.09 (d, 1 H, 7.42 (d, 1 H),
7.69 (dd, 1 H), 777(d H) Ex_E_ls_(g_nh_lpléW)((l

I - ] 2 g-di hydro 1
F22. 25 mn.

S)-5-{2-f2: /
H i nden- 1¥yH) - ¢ L P S

MrH 412.2; 'H VR (CDCI 3) dlﬂydr07ﬂ-l-ilnc&?11ﬂ[]§ce1@am& 37-2. 48 (m 2H), 2.49
(s, 3H), 2.74-2.94 (m 3H), 321(t 2H), 3. 42- 32%52%1 1 H, 431(t, 2H) ,
6.72 (d, 1 H), 6.79 (s, 1 H), 706735(m 4H) (t, 1 H. 121 WO
03/ 011842 PCT/ US02/ 23614 nl €

ZX &
S)-5-(2-f2-(4-Chl orophe *& -1 3 m4 vl | et hoxv} -2, 3-di hvdro-1
H inden-1-yl)acetic acid -CO2H rs C23F22¢I NO3S): LC- MBS, RT 4. 44

> 46 (5, oty (CoMmRONG LES:RY 2.6 %ﬂ%%&a LR AP

2H) 6. 1165 (@, 1H)H.12-8.247m( 2H), .39 (s, HP 2.432. 84(rh03H)72:9a((;obH)231)03 (.79 (d,

: th| azofﬂ‘}*% x ?ﬁ%&z%ﬁ'ﬁ)ﬁ g‘éﬁﬂ)d?%éigt %QEE”% 368%@[ qy) C14AB 2H -0

s v N quartet, 4H).

Example 191
((15)-5-{2-[2-(3-Amino-4-methylphenyl)-5-methyl-1,3-thiazol-4-ylJethoxy}-2,3-
dihydro-1H-inden-1-yl)acetic acid

TFA

/COZH

O D

Ca4H26N2038.CoF:0,): LC-MS, RT 3.5 min., M+H 423.3; 'H NMR (CD;0OD): &
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, 1H), 4.32 (t, 2H), 6.71 (d, 1H), 6.79 (s, 1H), 7.09 (d, 1H), 7.42 (d,
1H), 7.69 (dd, 1H), 7.77 (d, 1H).

Example 192
((18)-5-{2-[2-(2-Fluorophenyl)-5-methyl-1,3-thiazol-4-yllethoxy}-2,3-dihydro-1 H-

inden-1-ylacetic acid

—~CO,H

aSi gl e

(CasH2oFNO3S): LC-MS, RT 4.25 min., M+H 412.2; 'H NMR (CDCl): 6 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), 6.79 (s, 1H), 7.06-7.35 (m, 4H), 8.21(t, 1H).
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(C25H27NOAS) :
3H),
3H),
(d, 1 H), 6.76 (s,
Exanpl e 195
((1S) - 5- (24
3-di hydr o

LC-M5, RT 3.86 min.,

1.70-1.82 (m 1 H), 2.35-2.

3. 20W0t03/02182 3. 42- 3.59 (m
1 H,

6.91 (d,

LC-M5, RT 3.55 mn.,

MrH 454, 2inder-MiRdeGoGcR -

M+H 438. 5;
47 (m 2H),
1 H, 4.07 (q,
1 H, 7.06 (d,
Example 193

ol

"H NWR (CDCI3): 5 1.40 (t,
2.45 (s, 3H), 2.74-2.89 (m
2H), 4. 29Ctuso2ide14 6. 71

2H), 7.82 (d, 2H).

-4-vl | et

~di
5 1.67-1.82

XV}-2
S) :
(m 1 H,

_3-'[

2.37-2.48 (m 2H),
(m 1 H, 3.93 (s,
H, 6.67 (d, 1 H),
756(s 1 H.
5-{2-f5- Met hyl
3-thi azol
(C24H2

2.49 (s, 3H),
3H), 3.96 (s,
6. 75 (s

QO

H@;

Sz,

5,2 S § b By

H) , 775(5 1 H. Exanple
i fluoronethyl)phenyl]-1,3-th
olH-lndenlyI]acetlc aci d

Q_wAANHm
- Q.D.
Q.ﬂl—‘l—"

= —

Felis

yl PHEN

OB B W oM R s B O

1. &, 1If|)n2352-1)15 (d, 28), 2.462s,(3H), ZWZ@@Q:XI-B 3.3Ht, 2R), 4742@&60%0

2.71-2.87 (m 3H, 327 (t, 2H), 3.42-3.57
3H), 4.29 (t, 2FA)"°%6.35-6.64 (broad s, 1
-89 7.05 (d, 1 H), 7.39 (d, 1

842 PCT/ 14 Exanple 196 ((1

6.72
7.64

0Tl g s g

197 L(1 S)-5-(2-{5- I\/Ethyl - 2-

Egéﬁl ‘ 4!-%_{} et hoxy) - 2, 3-

(C24H22F3NCBS) LC- M5, RT 3.90

3
Tsz

. 3-dBBydrodfH{ m 2H),
344359(m1|—|) 4.30 (t,
7 52 (t, 1 H, 7.61 (d,

_b: o plamn

5287(m3

9 (s,

SIS
z
\‘

6. 79 H%g?r?l 1;@- #e{:a%!c&rd

:813(5 lH)

(CasHz7NO,S): LC-MS, RT 3.55 min., M+H 438.5; 'H NMR (CDCls): § 1.40 (t, 3H),
1.70-1.82 (m, 1H), 2.35-2.47 (m, 2H), 2.45 (s, 3H), 2.74-2.89 (m, 3H), 3.20 (t, 2H), 3.42-
3.59 (m, 1H), 4.07 (g, 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).

1

H)
H)

-

Example 195
((1S)-5-{2-[2-(3,4-Dimethoxyphenyl)-5-methyi-1 3-thiazol-4-yllethoxy}-2,3-dihydro-
1H-inden-1-yl)acetic acid

_—~CO,H

w4 O

(CasHaNO3S): 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 (d, 1H), 7.39 (d, 1H), 7.56 (s, 1H).
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Exanmpl e 198 (O

S)-5-{2-f2-(3-Fluorophenyl)-5-nethyl -1, 3-thiazol -4-yl ] et hoxy}-2, 3-di hydro-1
H inden-wowBpaseric acid --CO2H S O F (C23H22FNO3S): LECWESoFA3634 66
mn., MrH 412.1; "H NWVR (CDCI3): b 1.70-1.82 (m 1H) 2.39-2.47 (m 2H),
2.48 (s, 3H), 2. 76 2.87 (m 3H, &B\mé‘_l%‘ZH) 3.45-3.60 (m 1 H) 4.30 (t,
2H), 6.72 2H) e

7.58- 7.62-fm i T
S)-5-{2-f2-(3,5-Di met hyl phenyl )ndi}nlimt/lhadetll‘.ai:ld hi azol 4-vl | et hoxv} -2

3-di hvdro-1 H inden-1-yl)acetic acid M ~- CO2H 4- N O Me

( C25H27NCBS) : LC—I\/B RT'VJ}e 88 mn MrH 422.2; 'sH (CDCI3): 6 1.72-1.84

(m 1 H, 2.36 (s, @Zr‘%zﬂ/\ 5 (s, 3H), 2.75-2.87 (m 3H),
3.19 (t, 2H), 3.45 4. 28 6.72 (d, 1 H), 6.79 (s, 1
H, 7.01 (s, lH) 707( 748707 s, . Exanple 200 [(1
S)-5-(2-{5- I t.h A th -2
3 di hyar o- | TRt f ;“}é%t'?ﬁ%?éff %@sﬁﬂﬁ“ B Y s anony
LC- M5, Kin, 3H)Z. 3&-2152 (rh’H}H)él’ZBlOl(s, 3HY, BIMR ($, BP0 BY5-2B71(n, 3H), 49 (t, 2H),

3.45-3.60 (m, 1H), 4.29 (t, 2H), 6.72 (d, 1H), 6.78 (s, 1H), 7.07 (d, 1H), 7.19 (d, 1H), 7.30
(t, 1H), 7.64 (d, 1H), 7.75 (s, 1H).

Example 197
[(18)-5-(2-{5-Methyl-2-[3-(trifluoromethyl)phenyl]-1,3-thiazol-4-yl}ethoxy)-2,3-
dihydro-1H-inden-1-yllacetic acid

—CO,H

RaSioWes

(CaaHzoFsNO3S): LC-MS, RT 3.90 min., M+H 462.1; 'H NMR (CDCls): § 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), 6.72 (d, 1H), 6.79 (s, 1H), 7.07 (d, 1H), 7.52 (t, 1H), 7.61 (d, 1H), 8.01
(d, 1H), 8.13 (s, 1H).

Example 198
((18)-5-{2-[2-(3-Fluorophenyl)-5-methyl-1,3-thiazol-4-yllethoxy}-2,3-dihydro-1H-

inden-1-yl)acetic acid
—CO,H

O

(CasHz2FNO3S): LC-MS, RT 3.66 min., M+H 412.1; 'H NMR (CDCly): 5 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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(m 1 H, 2.38-2.46 (m 2H), 2.47 (s, 3H), 2.75-2.87 (m 3H), 3.18 (t, 2H),
3.45-3.60 (m 1 H), 4.29 (t, 2H), 6.72 (d, 1 H, 6.77 (s, 1 H, 7.07 (d, 1
H, 7.24 wo0,03aHB427.88 (d, 2H). Exanple 201 PCT/US02/23614
((1S)-5-{2-f2-(3-Met hoxyphenyl)-5-nethyl -1, 3-thi azol -4-vl | ethoxyl -2
3-di hvdro-1H inden- 1-yl )acetl C acgdla Qa19§I)ZH S N O (C24H25NA4S) : LG M5,
X N 170182 , 2.37-2.52
, ylphe azpl-dryileths dihydior1 1 H,
3.87 (s, 3H) 4.30 (t, 2H) l?\&eﬁdl,%ﬂ_azdé}lca@:ic?9 (s, 1 H, 6 95 (d, 1 H),
7.10 (d, 1 H, 7.32 (t, 1 H, c 124 WD 03/011842
PCT/ US02/ 23614 Exanpl e M2 ((1
S)-5-{2-12-(1, 1' - Bi phenyl -4 t hyl i azol - 4-yl | et hoxy}-2, 3-di hyd
ro-1 H inden-1-yl)aceti c gE%fﬂ?&g\ljt“ﬂ?NOBS) LG M, RT 3.96
mn., MH 470.3; '"H NVR (¢ 3):N6 3 m 1 H), 2.38-2.48 (m 2H),
2.49 (s, 3H), 2.75-2.87Mem 3H), 3.20(t, 2H), 343359(m 1 H, 4.31 (t,
2H), 6.72 (d, 7 0 45 (t,
21y 701 7 GEHENORy ER £ Sbe gl st Lz YoniRicogky s el ny)
{(18) 5(m23|(|)42r@(hy$|=|)22{35én§5€n123*)02&6@% -iiH)yI TeLeRIxm, 3EI)3}191(t yro-1 H-i

o peis QST Besl BRI P TR 1, 9L 19, 2.8 2 e

S) - 5- hy 8. &t)- 2, 3 di hydr o- 1H—|nden 1 ylJacetate (0.107 g, 0.49 mvl), and
2- (4- nethyl - 2- phenyl -1, 3-oxazol -5-yl )ethanol (step 4, Exanple 51, 0.110 g,
0.54 mmol) in THE (5 rrL). The reaction was stirred overni ght at rt, and
addi tional ADDP (0.136 g, 0.54 Example 200

[(15)-5-(2-{5-Methy|-2-[4-(trifluoromethoxy)phenyl]-1,3-thiazol-4-yl}ethoxy)-2,3-
dihydro-1H-inden-1-yl]acetic acid
—COzH

o4 C0

(C2¢HzoFaNO4S): LC-MS, RT 3.95 min., M+H 478.1; 'H NMR (CDCly): & 1.72-1.84
(m, 1H), 2.38-2.46 (m, 2H), 2.47 (s, 3H), 2.75-2.87 (m, 3H), 3.18 (t, 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
((15)-5-{2-]2-(3-Methoxyphenyl)-5-methyl-1,3-thiazol-4-yllethoxy}-2,3-dihydro-1H-

inden-1-yl)acetic acid

—CO.H

RaSsoWes

(C24H2sNO,S): LC-MS, RT 3.56 min., M+H 424.2; "H NMR (CDCl,): § 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).
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mol ) and PPh3 (0.141g, 0.54 mml) were added with CH2CI 2(5 nmL). The
solution was stirred for 24 hours at rt and filtered. The filtrate was
evapor at esoandishe resulting mxture was purified by Bi oPagaSIz2isey a
gradient 0 to 50% Et OAc/ hexane. Gave ethyl {(1

S)-5-[2-(4-net hyI 2- phenyl - 3 OXEB¥X&h ﬁ,radz) et hoxy] - 2, 3-di hydro-1

H i nden- }

406.2 ((M : - =Ll i ethoxy}-2:3-dihydre- (
2H), 7.36-7.30 (m 3H), 6 94 (ﬁl,deﬂm?l)ac@tl@%c(d% 1 H), 6.60-6.55 (m 1H),
4.10 (t, 2H), 3.98 (q, 2H), 3.31- ,33t,2H) 3.27-2.51 (m
3H), 2.24-2.14 (m 2H), 2.18 (s, 3H), 1.58-1.53 (mCCiZ 1.08 (t, 3H). 125
WO 03/011842 PCT/ USOZ/ 814 anp 04 Preps
{(1S)-5-12-(4- et hyl - ”M? @ \O%Irh
i nden- 1- yI]acetlc acid =O N

S)-5-[ 2- (4 I e zal - Q H i nden-
1-yl }acet ate M 75@ Sp Q@f@@%&??& g'f%is%fo\g ﬁﬂ{\ﬂé{éﬂgkg% 'iﬁa Li OH

(0. 0|24 gm, THP 2. mh& (mpsH pddeds, 3%;275(233% 3rpS3.20(¢ &) ag143-31de (was added g
until t e S i,n u was stirre
overni gH %%HQ¥ZE%§%%?%1F@§S%d@a) ?@8( ﬁﬁ%?%ﬁt 15&! {%5 £"(i?)h@r§1éxtract ed
t hree ti7@B8YmyidH), 2Od, 280et ate. The organic | ayers were conbi ned, dried,

and concentrated to give {(1S)-5-[2-(4-nethyl-2-phenyl-I, 3-o0oxazol - 5-
yl ) et hoxy] - 2, 3-di hydro-I H i nden-1-yl }acetic acid (0.039 g, 30.6%yield) as

colorless oil. ES-M5 nlz 3782(MPLCRT(mn) 3.22;' H NW\R
(Acetone-dFﬁ ( ‘ , 7.15(d,
1 H, 6.8 2 +H), 3.18

(t, 2H), 2. 90- 2. 68 (m 3H) dﬁvdrbﬂi—ﬂ%dnﬂ-vﬂh&eta’éh 18 (s 3H) 1.77-1.68 (m
1 H. By using the procedure described above for Exanples 51, 203, and 204

and substituting the app iatg starting materials, the follow ng
conpounds were simlarly \prepaf e and-€ cterized. Exanple 205

Preparati on of N-(4-nethyl benzoji-jal ani n
BTN
o
o

/

ADDP (0.205 g, 0.81 mmol) was added to a mixture of PPh; (0.212 g, 0.81 mmol),
ethyl [(1S)-5-hydroxy-2,3-dihydro-1H-inden-1-yl]acetate (0.107 g, 0.49 mmol), and 2-(4-
methyl-2-phenyl-1,3-oxazol-5-yl)ethanol (step 4, Example 51, 0.110 g, 0.54 mmol) in THF
(6 mL). The reaction was stirred overnight at rt, and additional ADDP (0.136 g, 0.54
mmol) and PPh; (0.141g, 0.54 mmol) were added with CH,Cl, (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
{(1S)-5-[2~(4-methyl-2-phenyl-1,3-oxazol-5-yl )ethoxy]-2,3-dihydro-1H-inden-1-yl}acetate
(0.145 g, 66% yield) as yellowish oil. ES-MS m/z 406.2 ((MH)*); HPLC RT (min.) 3.89;"'H
NMR (Acetone-ds) 6 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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ONOH HO'HNW (DVMSO-d6) S 12.60 (s br, 1 H, 8.57 (d, 1 H, 7.81 (d,
2H), 7.28 (d, 2H), 4.38 (g, 1 H, 2.35 (s, 3H), 1.38 (d, 3H). 126 WO
03/011842wB@3HUSE2/ 23614 Exanpl e 206 Preparation of PCT/US02/23614

N (3-f 1l uoro-4-nethyl benzoyl )alanine OF\ NOHd HO'H NW (DVSO d6) 6

12.54 (s br, 1 8. 67 d, 1 Exa@pte’202 (m 2H), 7.39 (t, 1 H), 4.38
( i H) ( 8 H) Elxarrple 2|07 Preparaztl%n of

=2~ n ‘..=.

(DVBO-d6) 6 12. 64 (s br 1 I—I),.r&eaa.ﬁ|}§cehclﬂc.d8 08 (d, 2H), 7.85 (d 2H) ,
.42 (q, 1 H, 1.40 (d, 3H). Exanple 208 Preparation of ethyl
-[(4- nmet hyl benzoyl ) am no| oxogentanoate O\ N H O O ES-Ms mz 278. 38

+); HPLC RT (mn.) 204 MVRN(Aeet qne-d6) 6 8.08 (s br, 1 H), 7.90
((JI!\/I_DZH), 7.28 (d, 2H), 4.72-4.6 A 13 (q, 2H), 3.66 (s 2H), 2.40
S 3H), 1.41 (d, 3H), 1.12 (t, 3t e 209 Preparation of ethyl

-,((3fluoro4 nmet hvl benzovl ) am nol - an atéa

HO

Ethyl {(1S)-5-[2~(4-methyl-2-phenyl-1 ,3-oxazol-5-yl)ethoxy]-2,3-dihydro-1H-inden-
1-yl}acetate (0.135 g, 0.33 mmol) was dissolved in EtOH (6 mL) and LiOH (0.024 g, 1.0
mmol) was added. Water (3 mL) was added and THF was added until the cloudy solution
became clear. The resulting mixture was stirred overnight at rt. HCI (2 N) was added to
adjust the pH to 2, then extracted three times with ethyl acetate. The organic layers were
combined, dried, and concentrated to give {(1 S)-5-[2-(4-methyl-2-phenyl-1,3-oxazol-5-
ylethoxy]-2,3-dihydro-1H-inden-1-yl}acetic 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-d;) 8 8.1 (s br 1H) 8.0-
7.95 (m, 2H), 7.52-7.43 (m, 3H), 7.15(d, 1H), 6.81 (s, 1H), 6.73 (d, 1H), 4.27 (t, 2H) 3.47-
3.40 (m, TH), 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, 1H).

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-methylbenzoyl)alanine

(0]
HJYOH
(0]

"H NMR (DMSO-dg) 8 12.60 (s br, 1H), 8.57 (d, 1H), 7.81 (d, 2H), 7.28 (d, 2H),
4.38 (q, 1H), 2.35 (s, 3H), 1.38 (d, 3H).
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ON HOOES-M mz296.4 ((MH)+); HPLC RT (min.) 2.26. 'H NMR (Acet one- d6)
6 7.75- 7.60 (m 2H), 7.38 (t, 1 H, 4.20 (q, 2H), 3.65 (s, 2H), 2.23 (s,
3H), 1.45w0d308t2 1.20 (t, 3H). 127 WO 03/011842 PCT/ USeerasédase1Exanpl e
210 Preparation of ethyl

3- ox0-4-{f 4- (tr|fIuororrethvl)benzM@pentanoate ON FHOO FF
ES-M5 mz 332.4 ((MJ 4 ( . . Acetone d6) S 8.14
(d, 2H), 7.84 (d, I TR AS e i o 2
(d, 3H, 1.21 (t, 3H. Exarrple 211 RDep;rp;/tmn of et hyl

€3.70 (s, 2H), 1.48

f 4- met hyl - 2- (4- net hvl phenvl ) - 13- -B:vldmcetate O N/ Oi O ES-M
mz 260.2 ((MHd)+); HPLC RT (min. NMR (Acetone-d6) S 7.86 (d, 2H),
7.30 (d, 2H), 4 15 (q, 2H), 3. 2 Q. 37 (s, 3H), 2.14 (s, 3H, 1.24
(t, 3H). Exg Preparati on of eth I 3-fl uoro-4-net hyl phenyl)

-4-nethyl -1, 3HM66PM§Q7¢d)é(ﬂ@t5£t<é br.F1F), 8ﬁ|7 R/B511162 (2117,82.'-9,7(%%) +): HPLC

RT 7.69 (d, 1H), 7.60 (d, 1 7.37
(t, (Tnmm?gg(?w %&Agﬁgqr@g@%@ 2 31 Es 3H),H)2.15 (s,( 3H),H)1. 23" (1,

3H). Exanple 213
Example 207
Preparation of N-J4-(frifluoromethyl)benzoyllalanine

O
F H @)
I°F

"H NMR (DMSO-ds) 5 12.64 (s br, 1H), 8.91 (d, 1H), 8.08 (d, 2H), 7.85 (d, 2H)
4.42 (q, 1H), 1.40 (d, 3H).

?

Example 208
Preparation of ethyl 4-[(4-methylbenzoyl)amino]-3-oxopentanoate

0]
N J\[WOV
H O O

ES-MS m/z 278.38 ((MH)"); HPLC RT (min.) 2.04. "H NMR (Acetone-ds) & 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 ethyl 4-[(3-fluoro-4-methylbenzoyl)amino]-3-oxopentanoate

o)
H 6 0o

ES-MS m/z 296.4 ((MH)"); HPLC RT (min.) 2.26. '"H NMR (Acetone-dg) 6 7.75-
7.60 (m, 2H), 7.38 (t, 1H), 4.20 (g, 2H), 3.65 (s, 2H), 2.23 (s, 3H), 1.45 (d, 3H), 1.20 (t,
3H).
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Preparati on of ethyl

{4-methyl -2-f4-(trifluoronethvl)phenyl]-1, 3-oxazol -5-yl}acetate F F/ )F o
N O~ OwD2a8/0yB4D3/ 011842 PCT/ US02/ 23614 ES-NMS mlz 314. BCi(usbd/23614 HPLC RT
(mn.) 3.27. 1H NWR (Acetone-d6) 6 8.18 (d, 2H), 7.84 (d, 2H), 4.17 (q,
2H), 3.88 (s, 2H), 2.20 (s, 3H), gExadpled2103H). Exanpl e 214 Preparation of
2-f4-nmet hyl - 2- (4 et th phenvl) 1 3-oxazol-5-v | | et hanol O O—| N ES-M5 m z
218. 2 (( MH)BLepana) 4r{l4 - egzey lanino e ate o),
7.27 (d, 2H), '3.99 (s br 1 H) , '3.83 (t 2H) 2 90 (t, 2H) 2.37 (s, 3H,
2.12 (s, 3H). Exanple 215 Preparati on of

2- F2- (3-fl uor o- 4- met hvl phenvl ) - 4- méf hyl|- 1 3- oxazol -5-vllethanol F O N
ES-M5 nmf z236.2 ((MH)+); HPLC g O MMVR (CDCI3) 5 7.54 (d, 1H),
7.43 (d, 1 H, 7.17 (t, HF) (a4 2 o309(s br, 1 H, 2.88 (t, 2H),
2.29 (s, 3H), 2.13 (s, 3H >Eaple 216 Preparatlon of

2-{4-methyl -2-14-(trifluoro chyI)phenyI] 1 3- oxazol 5 vI}ethanoI FFF~
(O-OH N ES-Ms Nz 2722&%%) g R/I HNI\/RXCDCIS) 6
8.03 (2, 2H),ES7M§677/(Z&3221H)(M RTimjn)%4 6H('t' Rz(ﬁyetoaeﬁa_) §&14 &)

(s br, »Hh)7.84 L2IHYQA 8R4 GEIBAZHPGIHOHGOZALR 36AA s, EPRARIB]d 23H), 1.21 (1, 3H).

Example 211
Preparation of ethyl [4-methyl-2-(4-methylphenyl)-1,3-oxazol-5-yllacetate

\Q\(O
o .

ES-MS m/z 260.2 (MH)*); HPLC RT (min.) 2.96. "H NMR (Acetone-dq) & 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).

Example 212
Preparation of ethyl [2-(3-fluoro-4-methylphenyl)-4-methyl-1,3-oxazol-5-yl]lacetate

F
\@\(o
\ / O\/
204
ES-MS m/z 278.3 ((MH)*); HPLC RT (min.) 2.89. "H NMR (Acetone-da) 3 7.69 (d,

1H), 7.60 (d, 1H), 7.37 (¢, 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 ethyl {4-methyl-2-[4-(trifluoromethyl)phenyll-1,3-oxazol-5-yl}acetate

R F

F)QQ\(O
\
\_/

128




Preparati on of ethyl
[(1S)-5-(2-{4-methyl-2-F4-(trifluoronethyl)phenyl]-1, 3-oxazol - 5-

yl } et hoxywo238i1gihvdr o- 1H- i nden- 1-yl Jacetate F F F O O RCOUSEZR:¥B M z
474.5 ((MH)+); HPLC RT (mn.) 4.10. 'H NWR (Acetone-d6) 6 8.16 (d, 2H),

7.22 (d, 2H) ESIMIM(z031413 (MH)S; lapucémz(%qirl(n?3.22.#2@@%(@?&%@6)% égii)@” 2H),
3" 30. 5 20 hpt Bt £ 301 IPhatble i 2izdss, sl 2869301 55 (1 31 Exampl e

218 Preparation of ethyl

((1S)-5-{2-[4-nethyl - 2- (4- et hyl phenyl ) - 1, 3- oxazol - 5-yl ] et hoxy} -
2, 3-di hydr o- 1Hi nden- 1-yl ) acet at eg&'@l}ﬂ—"’aﬂ- i O OTCL Rf = 0.22

Hexane/ Et OAC Prepakativipdf-PldeltiviRanahdtAPiphkbn
((1S)-5-{2-[2-(3-fluoro-4-nmnethv envl) - yI -1, = 5-
yl]ethoxy}-2,3-di hydro-1Hi ndﬁ@g\%@cet ate F OO 130 WD 03/011842

PCT/ US02/ 23614 ES-MS i z438. 2 » @T (min.) 4.18. 1H NMWR
(Acetone-d6) 5 6.67 (dd, 1 H), 7.59 ( 1 H, 7.37 (t, 1 H, 7.08 (d, 1
H, 6.80 (s, 1 H, 6.72 (dd, 1 H), 4.26 Xt, 2H), 4.12 (g, 2H), 3.46-3.38

L T e ' b7 )2.85.3 5 788, (S
ém) s 1 B '?'ﬁhm/%%s g}@g‘g%g'ﬁ%ﬁz_(ﬁm)zgs Br MR AESong ) s 25 (a,
2F), 7.27 (d, 2H), 3.99 (s br, 1H), 3.83 (£, 2H), 2.90 (1, 2H), 2.37 (s, 3H), 2.12 (s, 3H).

Example 215
Preparation of 2-[2-(3-fluoro-4-methylphenyl)-4-methyl-1 ,3-oxazol-5-yllethanol
F

@%w

N

ES-MS m/z 236.2 ((MH)*); HPLC RT (min.) 2.46. "H NMR (CDCly) § 7.54 (d, 1H),
7.43(d, 1H), 7.17 (t, 1H), 3.91 (d, 2H), 3.09 (s br, TH), 2.88 (t, 2H), 2.29 (s, 3H), 2.13 (s

3H).
Example 216
Preparation of 2-{4-methyl-2-[4-(trifluoromethyl)phenyl]-1,3-oxazol-5-yl}ethanol

ES-MS m/z 272.2 ((MH)"); HPLC RT (min.) 2.71. "H NMR (CDCl5)  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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Exanpl e 220 Preparation of

((1S)-5-{2-[4-net hyl -2- (4-net hyl phenyl ) -1, 3-oxazol - 5-yl ] et hoxy}- 2, 3-

di hydr o- IWoiongers4-yl )acetic acid O O N ni~ ~=0 HO ES- MBCHUS0323814
((MH)); HPLC RT (mn.) 3.36. 'H NVR (Acetone- d6) 6 7.72 (d, 2H), 7.15 (d,

2H), 6.99 (d, 1 H), 6.67 (s, 1 H Exampeffid, 1 H), 4.12 (t, 2H), 3.33-3.28
59, 11%@5M@mmme&m&m i doxazold.
((1S)-5-(2-[2-(3-fl uorﬂ}gth 3 b HindBhA ethte@xazol - 5-

yl ] ethoxyl - 2, 3-di hydro-11-i nden-1-yl)acetic acid F ~~ OO NHO ES M
m z4 102((M—|)+) HPLC .) 3.49. "H NWR (Acetone-d6) 6 7.68 (dd, 1
H, 7.59 (dd, 1 H), 7.3 H) ,

07.12 (d, 1 H), 6.80 (s, 1 H, 6.72 (dd,
1 H, 4.26 (t, 2H), 3.47E3\ H~$£4
2.40-2.28 (m 5H), 2.17 (s, 3H), M—48- 1.6%
PCT/
f

t, 2H), 2.86-2.67 (m 3H),

1H). 131 WD 03/011842
US02/ 23614 Exanpl e 222 Preparation of

(1S)-5-(2-{4-methyl-2-f4-(trifluoromethyl)p I'\iﬁzjq:s oxazol -

yl } et hoxy) - 2, 3-di hvdro-1Hi nden-1 -yl | acetic acid F/l \QJ 0 N il1l~

HO ES-NMS mz 446.5 ((MH)+); HPLC RT (min.) 3.47. )lH NMR (Acetone-d6) S

8.17 (d,

ES-MS m/z 474.5 ((MH)"); HPLC RT (min.) 4.10. "H NMR (Acetone-ds) & 8.16 (d,
2H), 7.83 (d, 2H), 7.09 (d, 1H), 6.80 (s, 1H), 6.72 (dd, 1H), 4.28 (t, 2H), 4.12 (g, 2H), 3.46-
3.41 (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 (t, 3H).

Example 218
Preparation of ethyl ((1S)-5-{2-[4-methyl-2-(4-methylphenyl)-1,3-oxazol-5-yl]ethoxy}-

2,3-dihydro-1H-inden-1-yl)acetate

%

TCL Rf = 0.22 Hexane/EtOAc 4:1

Example 219
Preparation of ethyl ((1S)-5-{2-[2~(3-fluoro-4-methylphenyl)-4-methyl-1,3-o0xazol-5-

yllethoxy}-2,3-dihydro-1H-inden-1-yl)acetate

ﬁgﬁ%

"’5:0

130



2H), 7.84 (d, 2H), 7.13 (s, 1 H), 6.80 (s, 1 H), 6.72 (dd, 1 H), 4.28 (t,
2H), 3.46-3.41 (m 1 H), 3.21 (t, 2H), 2.86-2.67 (m 3H), 2.40-2.28 (m
2H), 2.20Ww093/08tdy2 1.77-1.67 (m 1 H). Exanple 223 Preparatmiusn2/zfc14
(2S)-2-{(1S)-5-12-(5-nethyl -2-phenyl -1, 3-oxazol - 4-yi) et hoxyl -2 3-

di hydr o- 1H- i iE$emSImad 438 0@ARY); HRIG RTARth. | 282+ NUR (Acetone-ds) § 6.67 (dd,

0 oo TR P e

oxazol - 4! |%‘Tg Q L7 BL G df-88 {4+ R A0 {s )R- Gp e il ). 4t ?HD: 408 o
and N 0(q, 2M)8.26-3138 (1, epar a4 7 Qo9 2@@52.6@(&(3@%3?2?%@@%)?217 (s,

3-di hvdrp-1Hin -1-yl]propangic acid and (
R) - 5- m@%&x&%?%—g’gﬁh)}és’&-&?’ <l[?-l-q"ﬂden-l yl ] propanoic acid OO OH OH and O ~O
The starting acid (Exanple 2b) was reacted using a simlar procedure as

described in Exanple 4, under 60 psi H2, and using 4.5 g starting nmaterial,
1.04 g catalyst, and 4.5 nL trieglsgmalﬁ&?&in 45 mL ethanol and 5 mL THF.

The st anpdgghrateon bRG1 SNES-IIA-ndthy32Y@-methyithey AdUs-bxaddisMictRé g g tine
2.41 min., NVR (d6 132 WO Q37011842 2361 ~ 0. ., 3H,
a-nmethyl), 1.75 (m 1 H, dhydroriif-indenyi-yhaeglicacid 3 nethoxy), 6.65 (m 1
H aryl), 6.76 (s, 1 H aryl), 7.04 (d, 1 H aryl,) 12.18 (bs, 1 H acid.)
Step 2: Preparation of nethyl
(2S)-2-F(1S)-5-met hoxy- 23 yd&@- 1H i nden-1- yl | propanoate and net hyl

@

(2R)-2-[( 1R)-5-net hoxy-2, B<d - n-1- | propanoate O O O and (
\ ~ 01 The conpound was prepar y the r ion of 1.5 g starting acid,
0.93 nL iodonethane, and 1.75 g sodti um birxcarbonate in 10 nL net hanol under
standard esterification conditions as desc

1.53 g, 96% (NWR

e't*J>i:nO Exanpl e 6. Wor kup gave
HO

ES-MS m/z 392.2 ((MH)"); HPLC RT (min.) 3.36. "H NMR (Acetone-ds) 5 7.72 (d,
2H), 7.15 (d, 2H), 6.99 (d, 1H), 6.67 (s, 1H), 6.59 (dd, 1H), 4.12 (t, 2H), 3.33-3.28 (m, 1H),
3.03 (t, 2H), 2.73-2.54 (m, 3H), 2.27-2.21 (m, 5H), 2.02 (s, 3H), 1.64-1.54 (m, 1H).

Example 221
Preparation of ((1S)-5-{2-[2-(3-fluoro-4-methylphenyl)-4-methyl-1,3-oxazol-5-

yllethoxy}-2,3-dihydro-11-inden-1-yl)acetic acid

E
@%" |
)
\
NI\/
il
o
HO
ES-MS m/z 410.2 ((MH)*); HPLC RT (min.) 3.49. "H NMR (Acetone-ds) 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 (1, 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-
1.85 (m, 1H).
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(cb2C12): 1.05 (d, 3H, a-nethyl), 1.8 (m 1 H, 2.19 (m 1 H), 3.44 (m 1
H, 3.68 (s, 3H nethoxy), 3.77 (s, 3H, ester). Step 3. Preparation of:

met hyl ( 28D-030H8424 S) - 5- hydr oxy- 2, 3-di hvdro-1 H i nden-1- yCrarsopzsoat e and
nmet hyl (2R)-2-F(1 R)-5-hydM 2, 3-di hvdro-1 Hinden-1 -vllpropanoate O O and
HO HO Using the demethylation coEdampnmz 2s described in Exanple 7 (1.53 ¢

starting 20 n
di chl or ometHERET ' ‘ P pheayll-1:dprazobbo o 2) -
1.05 (d, 3H, a-rmethyl tHio 23ru| -1H2ndé11 cétl cid3. 45 (m 1H, 3.67

(s, 3H, ester), 6.60 (m_1 H, aryl) 6.69 (s, 1 H aryl), 6.93 (d, 1 H,
aryl.) 133 WO 03/011842 "/- 02/ 23614 Step 4: Preparation of nmethyl (2S)
2{(18)5[2(5nethy| | - 10.3- axazol - 4-

yl ) et hoxyl - 2, 3- di hvdr o- HE T Fret yJI¥pr
1R) - 5-f 2- (5 met hyl - 2-phenyl -1, 3-8xazol -
H i nden-1- rl|l propanoate OO0 OO CrNOan "
M t sunobu coupling procedure as described i le,11 (0.100 g starting
phenol, 0.110 g oxazol yl ethanol, 0.143 g triphen phosphi ne, and 0.137 g
ADDP in 2 nL dichl oronethane), 0.107 g (58% of product was obtained after
chr omat ogr aptBs-MB rEYABIsQNdHNEXARIEC RNI‘Qﬁir(.XEZEI B)NMR BRetbn84,)( &B.12K), 2. 40

s, 3H, t , S, , t n 63 (s,
gH est g}-ﬁxf‘éfégzﬁg }1%1%%3 1%2(%%/?4 g‘ﬁgﬁ -;éﬁijd *ﬁ Eéwﬁ)zg&f’(%z?’%ﬁ]( B?ﬁ) ar yl(),
8. 00 (m3 2IH}, 2)y2.36-2%76(m, 3H), 2.40-2.28 (m 2H), 2.20 (s, 3H), 1.77-1.67 (m, 1H).
(2S)-2-{(1S)-5-12-(5-met hyl - 2- phenyl -1, 3- oxazol - 4-y)etho yl -2, 3-di hvdr o- 1H
i nden- 1-yl } propanoi ¢ acid and
(2R)-2-1(1R) - 5-[ 2- ( 5- net hyl - 2- pheEyamjle®23xazol - 4-
yl) et hoxyll"rgpa?l'agbn g(f’S)Hj{’(H Q’jg 15 %5 Xleh‘le th?lpeon'v‘f1%C-Bgaz%l-g-vlgt110xv]-g&

dihydro-1H-inden-1-yl}propanoic acid and (2R)-2-{(1R)-5-[2-(5-methy|-2-phenyl-1,3-
oxazol-4-yl)ethoxy]-2,3-dihydro-1H-inden-1-yl}propanoic acid

e and nethyl (2R 2-{
t hoxy] _ 2, 3-di hydro-1
iI Usi ng the standard

OH

Step 1. Preparation of (2S)-2-[(1S)-5-methoxy-2,3-dihydro-1H-inden-1-yllpropanoic acid
and (2R)-2-[(1R)-5-methoxy-2.3-dihydro-1H-inden-1-vllpropanoic acid

0O

OH

>0
The starting acid (Example 2b) was reacted using a similar procedure as
described in Example 4, under 60 psi Hy, and using 4.5 g starting material, 1.04 g
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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Ol ~-~0O0 O NOand NO i i The LiOH hydrolysis conditions were
applied to 0.090 g of starting ester, yielding 0.082 g (95% product. NWR
(CD3OD) : wWOoM30118%2 (m 4H), 1.18 (s, 3H), 1.75 (t, 2H, neroyles)3c1L. 00 (m
1H), 2.99 (t, 2H, nethylene), 5.39 (s, 1H, aryl), 5.48 (m 1 H aryl),

5. 83 (d.DMS®l: 0e87/(d) 3HSa-Aktiyn, 13/5(nar1w b,)2. Ozﬁ(rﬂﬁll-()n!} 6@L%, 381 Yethoxys ieres t he

nmet hods de crlbdab ve and the propriate starting terials, additional
(2S, 1S)(ma R © ? S, B &Y8i ?rp‘f'é | 4 6F@Sé\?é§ (bsilthafidas di ast ereoneric
(i.e., syn, {(28 1 S)/ (2R, 1 R} and or anti {(2R 1 S)/ (2S, 1 R})

m xtures, or as |nd|V|duaI enantloners. These conpounds are summari zed in

bl e uz.,_. AR A af hiy athoX a8 3zdim .-mnuﬁ_n 1-4 Z~ N\ O Ex.

Ta o $ S

R3 X |%@@baﬂr@-’e&aﬁﬂ_ n“le%d!% )%I(M);&(ﬁ@tﬁ@xyld\ét,bﬂwi{droa%lnwen—aryg]p(%hgateh 0251
S 4.10 460.0 225 Me | P syn racemat e

3,4-(Me)2-Ph O syn racemate 4.32 420.4 227 Me 3,4-(Me)2-Ph 0 2S,1S 4. 32
420.4 228 Me 3-Me-Ph O syn racemate 4.19 406.3 229 e 4-CF3-Ph O syn
racemate 3.73 460.2 230 X

2R, IR 3.73 460.2 232 Me
0 syn racemate 3.70 420.

~o0
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 methanol under standard
esterification conditions as described in Example 6. Workup gave 1.53 g, 96%. (NMR
(CD.Cl): 1.05 (d, 3H, a-methyl), 1.88 (m, 1H), 2.19 (m, 1H), 3.44 (m, 1H), 3.68 (s, 3H,
methoxy), 3.77 (s, 3H, ester).

Step 3. Preparation of: methyl (2S)-2-[(1S)-5-hydroxy-2,3-dihydro-1H-inden-1-
yllpropanoate and methyl (2R)-2-[(1R)-5-hydrxy-2,3-dihydro-1H-inden-1-yllpropanoate

0O

.
2
“

~0

and

HO HO
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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234 Me 4-Et-Ph 0 25,1 S 3.70 420.3 235 Me 4-Et-Ph 0 2R IR 3.70 420.3 236
Me 4-Et-Ph O syn/anti 3.70 420.3 mxture 237 Me 4-Et-Ph 0 2R IS 3.70 420.3
238 Me 4-WD-0BI01B42S,1 R 3.70 420.3 239 Me 4- MO Ph 0 synPCagson2s18. 37
422.3 240 Me 4-MeO-Ph 0 2R 1 R 3.37 422.3 241 Me 4-MeO-Ph 0 25,1 S 3.37
422.3 SRA% Whodsondhli Blbily $24). 7.6 8B 2l Ry A48ndri A4 oMboflst - BU- Ph 0 25, 1
S 4.59 |41%8 244 Ef 24-1-Bu u- syn racemate 59 448. 4 7245 Me 4-MeO-Ph O
2S,1 8 0 i B hey

SYn 1 agepBha. ﬂs%ﬁazﬁfzg—\/@ethéﬁﬁ z\@odﬂsérghmaeﬁz@%u@%ggfém Exanpl e 248

Preparation of eth

S)-5-(2-(2-14" - (5- acetyl 2-thi,eny¥) -1, 1' - bi phenyl - 4-yl | - 5- 0

met hyl - 1, 3- oxazol -4-yl | et hoxy)' -di hydro-1 Hinden-1-yll ate O \ \ |
| CB&t S N (,-- 3 / cont ai ni ng ethyl o}
((1S)-5-{2-] 2- -methyl - 1, 3- @xgzol - /

4-yl ] ethg N T den- 12 I)t\e % : nmol )

[ prepar ed [5 met hyl - 2- (4- br onog | ) N1, 3- oXazol - 4- yl ] et hanol and

ethyl [(1 S)-5-hydroxy-2, 3-di hydro- 1 H¥nden-1-yl]acetate (Exanple 135)],
1,1 -bis(di g@ﬁgxwa@ﬁ@w Mt)surﬁ&fdé&@ﬂ%] &b@&!@égs dB@éri’b@Q'mJEieHr)leﬁifS 9 ny,

002mm , 5-acetyl -2-thien oronic acid nmol ) in

degass€b1qGy ﬁ’é‘ﬁé‘gd?’i’ﬁn@h VT oga{zoiylet@am) 0143 9 & Y'BE‘EF@@H@ Q”CM sodi um
car bongte7 GASDE 2 m-[hﬁ‘cl"ﬁ@réﬁ't@ﬂ"%n@'?% ’f@ﬁaé @& lor &%@uéﬂﬁasl&tﬁlﬁéﬂ sfterSol vent s

were evaporated under vacuum and the residue ed in nethanol and
acet onfirpmategraphy in 15% EtOAc/hexane. NIVIR (CDZClz) 1 62- 1 87 (m 4H) 240 (s, 3H,
oxazole methyl), 2.98 (t, 2H, methylene), 3.23 (m, 1H), 3.63 (s, 3H, ester), 6.60 (s, 1H,

aryl), 6.64 (m, 1H, aryl), 7.42 (m, 3H, aryl), 8.00 (m, 2H, aryl).

Step 5. (2S5)-2-{(1S)-5-]2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-2,3-dihydro-1H-
inden-1-yt}propanoic acid and (2R)-2-{(1R)-5-[2-(5-methvyl-2-phenyl-1,3-0xazol-4-
vDethoxyl]-2,3-dihydro-1H-inden-1-yl}propanoic acid

OH

The LiOH hydrolysis conditions were applied to 0.090 g of starting ester, yielding
0.082 g (95%) product. NMR (CD3;0D): 0.4-0.75 (m, 4H), 1.18 (s, 3H), 1.75 (t, 2H,
methylene), 2.00 (m, 1H), 2.99 (t, 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, 1S) and (2R, 1R) were similarly prepared, either as diastereomeric (i.e.,
syn, {(28, 1S)/ (2R, 1R)} and or anti {(2R, 1SY (2S, 1R)}) mixtures, or as individual

enantiomers. These compounds are summarized in Table 5.
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and filtered through a C8 reverse phase extraction cartridge. Solvents were
evaporated and the residue was dissolved in acetonitrile and purified by
HPLC t o obDaBmisuthyl [ (1S)-5- PCT/US02/23614
(2-{2-[4"-(5-acetyl-2-thienyl)-1, 1" -bi phenyl -4-yl]-5-nethyl -1,

3-oxazol -4-yl }et hoxy) -2, 3- dihydresdigs nden-1-yl]acetate in 46%yield. (50
nmg, 0.09 nmmol) MS (electro spray) 5304 |VH—|)+, 1H NWR (CDCI3) S 1.24 (t,
3H, 1.71 (m 1 H, 2.37 (m 5H); 9O0H. 68 (m 1 H), 2.83 (m
2H), 3.03 (m 2H), 3.48 (m 1 } H), 6.67 (m 2H), 7.02 (d, 1 H),
7.39 (d, 1 H, 7.67 (d, 1 8.01 (d, 2H). O her conpounds,
prepared by using anal ogcRf : als and the nethod described in
Exanpl e 248 toqethnr with the hyd

Ve cribed in Exanple 11, are
descr ij bekk-bell o n| Tabl g 6. 13%\/\é\0 %3/ 0%1842 H#REG RB02/ 23614-M%abl e 6. R1
R3 R2 | CqR |R4 1, O RS "Ex. UC RBH.A,-nRS K No. Myl + 249 HHH
Me H (4933 N H 250 HHH M HQ 484 2 251 HIH H '\/h s} 502. 2
0 EVALUA ON oMecopeti®s™Berfortdt f at 25 Sof | he 4et i vi ty of 460 corrpounds of
the presgot T MYEMt T o8&V AE | & CPE Lt Fhrough i vitr X—vivio, and
in vi voig says that are (ell |known S{ﬁn the aft. = For exarrplgq '(fo denpnstrate
the efifisg@cy] oMea pled-(egerH Ilca pg@IThcehaike | he gigoeat ment o0fog 41l abetles and
rel ated disarders such as Syndronme X, inpaired glucose tolerance, ilnpaired
fasti ﬂlg 297 uclos¥e andB-hMrarFhsulQ neni 8538 at her @32 er gti ¢ d#@eﬁhse and
rel at ge——¢h aorﬁ?{s Stgh-as Fry Pyt isﬁlrgge%raited mM-a—and—hypereholesterem a, the
fol |l ow r?r§ assays(,e may g‘g used. 419 406.3

229 Me 4-CF3-Ph O | synracemate 3.73 460.2
230 Me 4-CF3-Ph 0 25,18 3.73 460.2
231 Me 4-CFs-Ph O 2RIR 3.73 460.2
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 25,18 3.70 420.3
235 Me 4-Et-Ph o 2R1AR 3.70 420.3
236 Me 4-Et-Ph 0 syn/anti 3.70 420.3
mixiure

237 Me 4-Et-Ph 0 2R1S 3.70 420.3
238 Me 4-Et-Ph O 2S1R 3.70 420.3
239 Me 4-MeO-Ph O | synracemate 3.37 422.3
240 Me 4-MeO-Ph 0] 2R1R 3.37 4223
241 Me 4-MeO-Ph 0 25,18 3.37 422.3
242 Me 4-n-Bu-Ph O [ synracemate 4.08 448 .4
243 Me 4-t-Bu-Ph o 2518 4.59 448.4
244 Et 4-4-Bu-Ph O | synracemate 4.59 448.4
245 Me 4-MeO-Ph O 25,18 3.58 -

246 Me 4-Cl-Ph S | synracemate 3.84 4422
247 Me 4-Me-Ph S syn racemate 4.34 4223

135



Insulin Receptor Binding in 3T3-L1 Cells Treated with Conmpounds 3T3-L1
cells were seeded at 9300 cells per well in Costar flat bottom TC and

i ncubat edwbas/otiseeek until they were 2 days post-confl uen®PCalsg2/236e£l | s
have reached maxi num density). The cells were then treated for 2 days with
differentiation nedia (Dul beccoEgarhbréiddged Eagl e Medi um (DVEM), 100 pg/ n
Penicillin/§ 2 myl L G ut am ne, 10% Fet al Bovine Serurr)
cont ai ni ng GgRakalon )=(2r{Rdd'd byl 2y D41 i St
conpounds. Af hﬂ#hwgltgsioiﬁiﬁm-i}‘% @Qt@,s@d@nimm@nmﬂﬁ&ta&&er enti ati on
media, and the cells were I ncubate or ays e cellTs were then assayed
for insulin receptor activity. After washing the cells with buffer, they
were incubated with 0.1 nM 1251- insulin and (+/-) X0 nM unl abel ed
insulin, and incubated at rt_for hour. The cell s 4ere 137 WO 03/011842
PCT/ US02/ 23614 then e i buf f er twith 1 N NaCH, and

. ‘ determ ned if a plateau was
attai ned and percent_gaxi num stinul ati onGas~assessed. In Vivo Assays

Met hod for Measuring Bhood A ucose Levels db/db m ce (obtained from Jackson
Laboratories, Bar Harbor, ME) were bled (by either eye or tail vein) and
gr ouped according to equivalent mean bl ood gl ucose levels. They were dosed

orally (by W@W@ﬁhtibﬁ c@niﬂfhﬁfg@ﬁﬁ'6616?51{@[2%6&:%@%@01@%&#1 S%iebzophe t est

conmpound_once 14 da oi nt he aninmal s were bl ed again

by eye*dhengryl- % Q/Q%ﬁd@gﬂ* B‘ld%d -“Yagelate0 00, §- gﬂéﬁ@oﬂé‘?réla?@ﬁér&m 21P-each

Cos, SR S TR
nice (g% ‘?er‘?e yiacsiaty 13briat gﬁ@ghergg}hommgerrmemrm ed (by

ei t her p@lbaamf(u) (aﬂ6|9 Mgl anbz amebngéwa%@e@pg%ahw&r&mc g&div.ab2gto.agan serum
trlglycerl | evel re dosed orally ( y gavage in a

phar naE‘é’?ﬂX'EQPQ?%QE%’H?%%@%%"@I%? #intln Wasirslded saueisrollisdERte daily for

8 dayscarbbeatad.6mly. e enixtherwdY esht@pai 85°0Yoreh@hdirs.t 8bllenty Refe  and serum
case | yceride | evels

wer & MRRRRIATR EFH oG T al MRS RO SaNaS o arhoRelyBr FeBPBUS: | on.
Tarryt ammtnteréMhromtmod ré\léfsé\ﬁ!%SE rekm@cttialcaﬁhd@eesscﬂxmhs \h@ﬁéeév%pa_@téiﬁt erm ne
pl asma Hﬂhe%@s%&es \Evgg glssol\?ede in acegAﬁﬁe ang1 pﬁﬁfle%r by IQII-"Eg to gbtal e?hﬁ ?(18) 5-
(2-{2-[4'-(5-acetyl-2-thienyl)-1,1"-biphenyl-4-yl]-5-methyl-1,3-oxazol-4-yl}ethoxy)-2,3-
dihydro-1H-inden-1-yllacetate in 46% yield. (50 mg, 0.09 mmol) MS (electro spray) 530.4
(M+H)", "H NMR (CDClg)  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, 2H), 3.48 (m, 1H), 4.17(m, 4H), 6.67 (m, 2H), 7.02 (d, 1H),
7.39 (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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wi th equival ent nean plasma HDL-chol esterol |evels. The mce are orally
dosed once daily with vehicle or test conpound for 7 days, and then bl ed
agai n on wey3®118ft asma i s anal yzed for HDL-chol esterol ugcagsohesesynchron
Clinical System (CX4) (Beckman Coulter, Fullerton, CA). Method for
Measuring Total Chol esterol, HDL-Chgheigteerol, Triglycerides, and dd ucose
Level s In another in vivo assay, obese nonkeys are bled, then orally dosed
once daily wth vehicle or test conmpound for 4 weeks, and then bl ed again.
Serumis analyzed for total cholesterol, RHDL chol esterol, triglycerides,
and gl ucose using the Synchron B Ni Qal PPRx4) (Beckman Coul ter,

Ful l erton, CA). Lipoprotein as S is 138 WD 03/011842
PCT/ US02/ 23614 performed by /4 spect
al., (Proc. Natl. Acad. ScR. 11 2001). Method for Measuring

as described by Aiver et
an Effect on Cardi ovascul ar Par anet ers rear di ovascul ar paraneters (e.qg.,
heart rate bl oodpressur lyated. SHR rats are aorally
dosed onc%x'dainvaHh vghi cl Legt gqonmpoynd for ﬁ{g A§§ks. LG-MY prlessure
and heartNe.ate are determ ne iphg a tjail-cuff method dqprsrbed |by
Ginself}—et—al——(Am J  Hyn ns. 13:1370-375_ 2000) !l nlmonkeyS, bliood
pressurle and |heart rate are nhonitpred as d i bed by $hen et al., (J.
Phar madolo49EX3y  Thepap. 278 1435r 1,443, 1 6). Con unjg) of %Ee pr esent
|nvent|on vvere tested i n thel above assaysS)and by th Sl|4?" g actiyVity
profilegs, they were|found to] havel an effé{ct on bl ood glucose | evel s and

LA A2 TVt

t r eat ngnt256f dﬂabet bH and reHat edvdi sor as Syodrage2X, inpaired
gl ucose _tol erlance, |npaired fastijng gllucos€, and hyperinsulinem a orn

car di ojascyl ar, di sease and rel ated di sord as hypertriglyceridem a
and hyper®ol /it er epfla. PharpfdceutVeal qu&@‘gns“%s@d 8P2-2he above
tests, lor_other wel| known ssaysr used|t8 deternine the efficacy for
treatment of conditions |dent|f| ed above in nmammals, and by conparison of
these results with the resglvt s ut s that are used to treat

these conditions, the efféctrve dosage O =grmpounds of this invention
can readily Pemonetratiom afdik éa;ilvnty pithe mpomfdseﬁd:ﬁe presentétentish way ben. The

anount %fcccgnl?ﬁlsﬁé;é {hY&th’}H ﬁl%' gm/lvo 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 tolerance,
impaired fasting glucose, and hyperinsulinemia or atherosclerotic disease and related

disorders such as hypertriglyceridemia and hypercholesteremia, the following assays may
be used.

Insulin Receptor Binding in 3T3-L1 Cells Treated with Compounds

3T3-L1 cells were seeded 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 were then treated for 2 days with differentiation media
(Dulbecco's Modified Eagle Medium (DMEM),100 pg/ml Penicillin/Streptomycin, 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 replaced 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-

insulin and (+/-) 100 nM unlabeled insulin, and incubated at rt for 1 hour. The cells were
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to be adm nistered in the treatnent of one of these conditions can vary

w dely according to such considerations as the particular conpound and
dosage urwD ogppisayed, the node of adm nistration, the percadisot/23cneat ment,
the age and sex of the patient treated, and the nature and extent of the

cgndi ti dhert wastiseix Withebufiet,alissaived m\]ElthOIfN NBeHasfd Ncﬁnitéd}ld/irﬁg igamirnatb &uh%£.00
adm ni stger ener.a rom a ut t.0 about
ny/ kg, Jﬁhgg?@%P%B'ﬁ,d?{ﬁaﬁ{n&g%Plateawﬁj ging an‘gﬂﬁgg Bx'l’ﬁl:ﬁ'rkg body wei ght

per day.stilulgtioh waesagessedy contain from about 0.05 ng to about 1500 ng of
active ingredient, and may be adm nistered one or nore tinmes per day. The
dai ly dosage for adm nistration by injection, including intravenous,
i nt r amudeMivs Assaysbcut aneous, and parenteral injections, and use of
i nfusi on techni ques may be from about 0.01 to about 200 ng/kg. The daily
rectal dosage reginen may be fromO0.01 to 139 WD 03/011842 PCT/ US02/ 23614

200 ny/ Riethbdtfet Measinihy BmogmlucEQ@Lémesderrml concentration may be that
i fromO0.01 to Of  cour se,

required to nt ai Se 0 0 mo/ kg

the specific MHWF ?%{ﬁ%fn hgmn%chﬁo“d@sbé?@?éorfeégﬁ%'ﬂag “@d’l’?rﬁ&ﬁdéﬁi’ will
vary aC(BtIthéhéy@dr@ad&%)@&ﬂ@f@p@ﬂ@c&@*dﬁl@ltb)équ/aléﬂitﬁnéémldbédl ghicése |e@é|§r m ned by
t he attgnm% a f}{glan t he act IVIt%]Of the specific conp

enpl oye r&gess for:{) 4Py geyags:in ahiarmageltically acpeptaple vehigle) ‘t"iﬂhﬂ“ed?s"

admi ni stcbatpb()ﬂd omcw.taay edr 1admy§u At thid paiit, theainfndlé wekehied again®ly dyBer tilr ug,
drug conhi na and he ik &egge desired node of treatnent and nunber

of dosé€§€"d %wa?ﬁa Jels wre Bed: 10 8RN PCoflUSPSEHEYSIRWER i cal | y

accept amheasssddwitht diGueometer EliteeXlaBset aomechtioy, EIResE IMki | led in the art

usi ng conventional treatnment tests. The conpounds of this invention may be
utilized to achieve the desired pharnacol ogical effect by adm nistration

t o ‘a patMethod ifor MeahrhigeTrﬁagjj/cdrldealnemwwpri ately fornulated phar rraceuti cal

conposi tion. | ent the ti

i n(r:TP udi ng a t@‘ﬁgﬁ % (;?BLaﬂ"egffroﬂT? ﬁa?%?ttoa :ﬁ‘at" % ME?JWGTG’?}?"B% or

di sease (by ditrer efo@ortail véir) mcbgreu;léed mmm;]gm eqmﬁialednemeahaéfmﬂ:ﬁigtygiéﬁde _

conposi s e co ed_of a pharnmaceu e ta arrier
and a pﬁlée\((r% %ac-@%& i ca‘?a{jglseéjf n@@t(ﬁ\//gav%ﬁ?dﬂﬁtp fm?feé’hﬁ%@&ﬁéeﬁa@ﬁ ??'F'@gw Y the

net hods thietest ¢dvembuhe pacadaityrfores paa IMeeartimalaeye thea bt #gairebsayd ordsil est er

t her eof J C a ecarrler i,S_any rrier, _which is

rel ati veF@ %@%&%@ﬁ\ﬁﬁél ngldl(%er%%uvg% qltgk) STt i Rechy ?assbtﬁ'(g;@ﬁ?rﬂ(%tlf%eﬂi

consi st &ere mieaburee uing ai Neshgicon KkeryAgtbandigzen (Bayee Cormratiine Marrgowhhat any

si de ef ts ascribable to the carrier do not vitiate the beneficial
effects of the active ingredient. A pharmaceutically effective

Method for Measuring HDL-Cholesterol Levels

To determine plasma HDL-cholesterol levels, hApoA1 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
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anount of a conpound is that anmount which produces a result or exerts an
i nfluence on the particular condition being treated. The conpounds

i denti fi ealOlwg/o118¢2 net hods descri bed herein may be adm ni Prersd2/wcth a
pharmaceutical | y-acceptabl e carrier using any effective conventi onal

dosage paiférmicarbyNMREpeiEisagpy és?dliestnséﬂ)b;eoln\}/eﬂ@edi.,qpﬁ:ca{w_dﬂ. Adagﬁgcir el Iease
pr epar at | orally, enterally, topically, or the like. For ora
adm ni sprsgtnqs%ﬁsﬁd’ef%ﬁcaﬁ%éunds may be fornulated into solid or liquid
preparations such as, for exanple, capsules, pills, tablets, troches,

| ozenges, nelts, powders, solutions, suspensions, or enulsions, and may be
pr epar eMetioabfaliMeasiwingrii Bffstt danCavdidvastiar Pafarhéterd he manuf acture of

DTt BT Aot AR A A0 T PRl o €
cont ai nevajyatédr SetRamts @e osally Hasechone, ddilyith vahitke, or desil compoundifot 2er s such as
| act ose r i . . LG er

embod must ( paod pEASHC T PRAR PIB e oaRmASH Dol A1Al s BeRRLaT)

convent AevRiPed RKIGENSBheEb, AToN- Hyperansods37&a¢s,c2000). dndnankeyss biaogh | n
combi napie@Burdidnd hebinairape Maflforad adeasdrded B9 Ihehat 8N.(J. Ph=0Rbes!] Bxp.

disintegrating agents in ed to assist the break-up and dissolution of

t he tab?é?raf’oﬁaoﬁﬁ%g?%’ m%ﬁég'trati on such as potato starch, 140 WO 03/011842
PCT/ US02/ 23614 alginic acid, corn starch, and guar gun |lubricants

i ntended to Copipourdd dfehé prevemfindenbbreiverediestad limtheGibodddss=9s phe e e t he

dhesi . tab). et ial to th f f the tablet di d
B A e D L
sth ear at eehrun_dyigIWerFi_él l_esvémgnagwmh foie, glrpﬂtédtiamgmiyn ﬂmgearath r&ehtrﬁfamgéstamglenhance
the pat et Sl bt o B S e e BB f or e
i ncl udegldcbsee ahs hgparmsalihenwsd ercaadidvacalahdissasd atd relstapdisordetshamnas, benzyl
al cohol ohol.s, either with or without the addition of

| hyl I
a pharR%Dgegﬁpﬁggqfe;m%@ggﬁw%ﬁ? '%Sﬁ?rf’ﬁ‘@fant, suspendi ng agent, or emul sifying

agent. Various other materials may be present as coatings or to otherw se

nodi fy j r f the dosage unit. For instance tablets, pills
or capsth':srR%y %%‘ %éﬁ'tp?aﬁé’u“?h shel l ac, sugar or both. Dispersible powders

and granul esBased sutheatboee fests, bhethpregbkratincasseys eseddqdeteusinesiis pensi on.
wet 11 ng T eaS, bt Fadtbht® coRRSHE ERnbE <8O i s Pl CFREIBORY i o
di sper sihege oesulte vith e mgeitst of kaowin sesipanatintsgthalgratusedifodtrest éhgski fi ed by t hose
alr eadycwmoing,ntﬂg effective dosage of the compounds of this invention can readily be

determined for treatment of each desired indication. The amount of the active ingredient

to be administered in the treatment 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, intramuscular,

subcutaneous, and parenteral injections, and use of infusion techniques may be from

about 0.01 to about 200 mg/kg. The daily rectal dosage regimen may be from 0.01 to
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above. Additional excipients, for exanple, those sweetening, flavoring and
coloring agents described above, nay al so be present. The pharnmaceuti cal
conposi tiwol3eiisthi s i nvention may al so be in the form of pairiusoz/esenat er

enul sions. The oily phase may be a vegetable oil such as liquid paraffin or
a i xt 1808 nd/ky elfetahbbdy weight. THie tta@btﬂ@nﬁnwrﬁ:bﬁﬂatﬁﬁl RGeS thafRyuirsd 1)

natural |y .occurri c(g @ caC| a and gumtragacanth, (2)

nat ur al |'§a8t8@&??'&3‘°5%8g%ﬂ@;q ko %s soy bean and lecithin, (3) esters
or parti aI eﬂfe;barsdeimb\@dmﬁdi mitial atd yonBeuig dassbeheyinied! for @ébh)b@ﬁélﬁ@'ﬁll for
exanpl e, ttgqnoo eat e, and t%% cond nsatlon products of sajd

parti al vg@{%qur Re ASHUEHAGSEVEEYY of Bie copdivpn as 5@(’96‘?9@&’% e8dE8r bi t an

nonool eaﬂagnost'ﬂinh eradaivionss tﬁagp@ﬂnfmoﬁ@anﬁd @m%l&?@@ &hé Bfe 8Mfle b thad
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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, mells,
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 tableted with
conventional tablet bases such as lactose, sucrose, and cornstarch in combination with
binders such as acacia, cornstarch, 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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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, polyoxyethylene sorbitan monooleate.
The emulsions may also contain sweetening and flavoring 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; or in 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 one 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
example, 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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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 irritation at

the site of injection, such compositions may contain a non-ionic surfactant having a

hydrophile-lipophile 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.

lllustrative of surfactants used in parenteral formulations are the class of
polyethylene sorbitan fatty acid esters, for example, sorbitan monooleate and the high
molecular weight adducts of ethylene oxide with a hydrophobic base, formed by the

condensation of propylene oxide with propylene glycol.
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bl ood-brain barrier. One such inplantable delivery system used for the
transport of agents to specific anatom cal regions of the body, is
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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.

Another formulation employed in the methods of the present invention employs
transdermal delivery devices (“patches”). Such transdermal patches may be used to
provide continuous or discontinuous infusion of the compounds of the present invention in
controlled amounts. The construction and use of transdermal patches for the delivery of
pharmaceutical agents is well known in the art (see, 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 pharmaceutical 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 pharmaceutical 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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and sucrcase) dldxaial @Clgﬁﬂtﬁzel(adbﬁ?g%lhﬁﬁ(l(lleg)galr dlg@%@ﬁém%éht@% gt gitrageh t al c) ;
t abl et %g% oz‘ l%n acacl a. al geenl c acjd d, &aégmth | cel | ul ose sodi um
conpr es$i bFE L GLHtingg PRV P & 5%128'10'%?' beg) & M'Q%ra en,
gelt hyl cmdtwlmmerppmp@kpambalndsqmwgeémm)zammﬁérab.ahbreséraéﬁ\@& (g4 caplsul e
il uent ? cal.ci um pF ranni to

ni crocr ;E?S %ﬁ%%n g’@ rﬁlqjel %ggzeth%%(? IBH&CZ’FF%W BEBLOIpF"’éX'PHi’qO I8 §hloHER,i um
car bonapélor@gmnuhpbmdamhgletmb@lcm phbogRBAiUEC nm@méoarﬁd)ih.raaﬂsea)t arch);
tabl et %ﬂ%ﬂld&gtsa(gedﬂ'tasscgr%icgadld gor'bdl p%lr#l%?es eDu’tyrlla{c éﬂxgroxya%lsole butylated

hydroxytoluene, hypophosphorus acid, monothioglycerol, propyl gallate, sodium

ascorbate, sodium bisulfite, sodium formaldehyde sulfoxylate, sodium metabisulfite);

binding materials (e.g., block polymers, natural and synthetic rubber, polyacrylates,

polyurethanes, silicones and styrene-butadiene copolymers); buffering agents (e.g.,

potassium metaphosphate, potassium phosphate monobasic, sodium acetate, sodium

citrate anhydrous and sodium citrate dihydrate); carrying agents (e.g., acacia syrup,

aromatic syrup, aromatic elixir, cherry syrup, cocoa syrup, orange syrup, syrup, corn oil,

mineral oil, peanut oil, sesame oil, bacteriostatic sodium chloride injection and

bacteriostatic water for injection); chelating agents (e.g., edetate disodium and edetic

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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cel l ul ose, hydroxypropyl cellul ose, hydroxypropyl nethylcellul ose,

nmet hyl cel | ul ose, ethylcellulose, cellul ose acetate phthal ate and shellac);
tabl et diweaB/otsapressi on excipients (e.g., dibasic cal ciremysasnat e) ;
tabl et disintegrants (e.g., alginic acid, carboxynethylcellul ose calcium
m crocr yzi:bataj m@nae:bgwm;ealqoablaglybérw momt@aé ustithi) dotbitan Mdpoblebe, sodi um

starch and st : bl et i dant s |loidal silica,

corn §’¥ (?ﬁ‘yger?ﬁeq aﬁt%a}rate sufqiigg iagaﬁttsée Pe galagn é'gqi E‘?Iﬁ‘rﬂsﬁaéﬁiiaéﬁ e,

maglneS} Lmiﬂsaﬂ]a':taf fdbeorants (&g ahm@é bil, cirfa@fni o, aﬁdoddm?ﬁihéll Bl%mtgé Qﬁgat e); 03/ 011842

t abl et/ capsul e o ant n|u oxi de

ber UsoSEaaeTInt SIS Tlh G isetenit A0 SRt RaaSene Qe anf corolielk)

t hi crenilé\ggﬁmgga@é?t(sé%eg mnrgaalsmmnd d gl)ﬁc{éhw gaé @ odraétisl o aniaéial 6i), ,olnvepds:i Ci Ey

agents (e.g., .dextrose SO m ori de Vi sco incre |ng agents

(2o el SR S PR B iieat bseh (s HRBIM D EEPRIF oge. oadi um

met hyI ce;hdtmleasqsolyemyled@g@colsmdmem pEblaRkEe haddphilid gaﬂﬁainﬁmhbvhnteand wetting
nol ., | ecithins &r I ene

agents e adecae ene OX cet

SOThi £ o bET RS o Ts FaE SERRENS BEnatisligh Pabanserancdermal

80I yox%e{eh\y@lr@ﬂe.gstrﬁaroglyﬁbxy Eﬁh@mm@m@d rmifohbﬁﬁﬁtur‘bteﬂcbrmfnséthﬁaté@fah ds t
escri el e m ni re as t ol € phar ceutl agen or
in COﬂblaﬂ %nsétfﬁg?do‘?{é‘nﬁ? u%‘?(ﬁagi’ faters, Bﬂféﬂf;frﬁ‘igru‘frlsé ratggé’f??? e the
conbi nataicials, esseatis ohg puﬁaﬂ@ﬁpylaibh@tﬁfdyefeﬁﬁalmf fe@;ﬁérfés arhides eatieerp) €, the
conmpoun f thi,s inyvent ed wit ti-obesity, or

with kng\ﬁ?%gﬁﬁpﬁluéeﬁé tipas h?'z%f‘ﬂ%g gﬁ@%&B?&B'ﬁteﬁ@ﬁlgcer'mﬂaa@ﬁ%ts $Re, as wel |

as with alcmtini Ebdrarails catiods g, gl&berﬁm&‘obl‘t@lymléoho'[mn@r@mﬂpUmtSadldiq:iéhhutl ed by

t he rreth eﬁcrlbedthefrelntx i Eelfl ‘é reetb%eformor in
conposi t| lér IS el SHAPTIRT LGFIQ ég"rf S VRS °r6'?Je 'Qné‘ﬂglsﬁ”lec\é@ e 1%f er ence

st andar disigattomg; dtiffenihg kgentd teeg. eéﬁy!@alcdhbe cpiybsstdrs Waﬁtvmlﬁrdmystalnﬁé Wahes

CONposi an inert ca

ff
amount %’FPar}P% oﬁ%@ﬁ r?&%f'@e‘ﬁﬁgjr I@)glaenq)\}e'PWeW?@t %883'{99%%?‘76828 ghé’Pg‘?%&ﬁEﬁr a salt
or est emant ipetyethylendiglyicole r(mnxdmes)) @urr’astaaﬂs)(e grmbezallajnmiﬂ clelbridk @snmaiol Nt er act

conveyan @B Bro. By BaRARLd, SRRl oo B bR una o be
carri ed sugpengirfgeagentsde gmagat, behtoaiveypachuingrs, dahmxymamwcblluwﬁa:dmdmnnduces a
result ?\Pdro%;é‘:tﬁy?l%e oéenh(ot}g{(}%) ?P&Pcélm%sga‘rq)}d'ro ger%msl ecz)t?m?lg%'l i?ﬁbﬁgk?ﬂqaperfor med.

For mul atrons” su aneous and the
li ke; sathdédlelopbdragacaniin rodveegun)i ewssteringl elge @spartares, deatrodegr nul ati on and

adm ni SE;T}’%EHFQ%M‘X’[OL propylene glycol, saccharin sodium, sorbitol and sucrose); tablet anti-
adherents (e.g., magnesium stearate and talc); tablet binders (e.qg., acacia, alginic acid,
carboxymethylcellulose sodium, compressible sugar, ethylcellulose, gelatin, liquid
glucose, methylcellulose, povidone and pregelatinized starch); tablet and capsule diluents
(e.g., dibasic calcium phosphate, kaolin, lactose, mannitol, microcrystalline cellulose,
powdered cellulose, precipitated calcium carbonate, sodium carbonate, sodium
phosphate, sorbitol and starch); tablet coating agents (e.g., liquid glucose, hydroxyethyl
cellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose, methylcellulose,
ethylcellulose, cellulose acetate phthalate and shellac); tablet direct compression
excipients (e.g., dibasic calcium phosphate); tablet disintegrants (e.g., alginic acid,
carboxymethylcellulose calcium, microcrystalline cellulose, polacrillin potassium, sodium
alginate, sodium starch glycollate and starch); tablet glidants (e.g., colloidal silica, corn
starch and talc); tablet lubricants (e.g., calcium stearate, magnesium stearate, mineral oil,

stearic acid and zinc stearate); tablet/capsule opaquants (e.g., titanium dioxide); tablet
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be prepared by any of the methods well known in the art (see, e.g.,

Rem ngton's Pharmaceutical Sciences, Mack Publishing Co., Easton, Pa.,
20t h edi twor3/028@D) The fol |l owi ng exanpl es are presented tPeTiUSosIonat e t he
i nvention described herein, but should not be construed as limting the

scope o;ponehmg i (0, m?@tfwwh_m_ d\ﬂﬁtﬁ;w@@;‘l tgmkamh%bg@,ﬂ%ee.%ap@edm&a ormula is
prepare om ound. of this inyentio t ar c gy gnesi um
st ear at @ely'l’ﬂlﬁollo érqs\ﬁa }rg, PBighy F9eT §f§32'/‘§2]9§§9ﬁggﬁq’1§° WﬁﬁB&fE&?)s are bl ended,
passeld tv&b?_ﬂ%{]n@é?zﬁmé?mﬁ$ eé.@.,Aélgmlaﬁiceb@ntoaw o‘e'kﬂgn?ﬁs, into har ddge:c aiih_n
capsul es. ,Tabl e or ation tablet is prepared from, ound o S

i nvent i 5’ﬁrb?%y%ﬁ‘ylﬁllqu%ﬁeo?éi!un?ri”&ert'@a‘fe;?}gpé?’i Fﬁ’é’“&ﬁ@! ?Pé"”%@'plngfeg%d silicon

di o]>c<i de trb@gmth)sémawbﬂinggbtdn@ (&g.Uﬁeﬂfb@edg@ﬂfy%ﬂlb%W@et@rﬁcﬂ, I&'itf\_ﬁrd, and cogpr essed
to formt et s. ropriate agueous a nop- agueous coatings nay be

appl i ed PP@GI"WE“Eé@gﬁtﬂb@aﬁ%ﬂiﬁt‘?ﬂ&?@%ﬁ?ﬂw %Crf%fzﬁwoaﬁa’fe’ 80dbility or del ay
absor pt ipalyoxystigférecstbafafegl ution A 5 ng/ M solution of the desired conpound
of this invention is de usi teri]Je, injectable water, and the pHis
adj usted 1 rbesomesyndsrAentld iy fusrmpliots detishos eromudiay b semiiateRdt o 1- 2
g/ m Wakhhéss6e bhamidediod agse oRintohbirRMbh Nithlope @ ntse athet V i Nfusi on  over
60 m nut n.The foll ow ng i scul suspensi on

s. Intranmuscyl ar suspensjon,. intra
s pr opRHaHPaceEliTH) SRS Betihe CPRYBAITLFRUSES RGHRACCBIARLAAVrSe cliects.
car boxy et bydraslk, thk @6@pburdd dTithis IRVERNN&RAnber@hibinedSwith kiidwalngrdbasity9 no/ n
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 utilized,
in free base form or in compositions, in research and diagnostics, or as analytical
reference standards, and the like. Therefore, the present invention includes compositions
which are comprised of an inert carrier 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 lends
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, intravenous, inframuscular, and the like;
suitable pharmaceutical carriers; and techniques 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 to 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 109 mg
Magnesium stearate 1 mg
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Benzyl alcohol 9 nmg/m  The suspension is adm nistered intranmuscul arly. 147
WO 03/011842 PCT/ US02/ 23614 Hard Shell Capsules A | arge nunber of unit
capsul es woaspispared by filling standard two-pi ece hard Pgaltsnl/2ises
capsul es each with 100 ng of powdered active ingredient, 150 ng of | actose,
50 ng of ceghé YbApenettslaR BIBN@d, BRERISthIHILR e pdrGpriakD eskRledt ] hdCaReul es A
m xture of active ingredient in a digestible oil such as soybean oil,

cot t onsd®@ h6fq 9elgfin APsYES0i | is prepared and injected by neans of a
positive displacenent punp into nolten gelatin to formsoft gelatin

capsul e ntai ning, 100 ng of the active ingredient. The capsules are
washed Z‘F?g’? r|°é'?}.“|a%?@ active ingredient can be dissolved in a mxture of
pol yet hyl epgalife Blepaktidfhi N and sorbitol to prepare a water mscible

medi cine m x. Fnmredi ate Rel ease Tabl et s/ Capsul es These are solid oral
dosage f or kemiaind ¢fythis dnieetien onal and novel2Spgn@cesses. These units are

t aken oral i L.haot for inmedi ate di tion and delivery of the
medi cat i ona%stea@ﬁ(\jlgeﬁ%'tﬁlgnreedi ent is m xed 2?Q(ﬁl‘aéjl i qui d cont ai ni ng

i ngr edi ent Celinidal aticsudjaxide gel atin, pectin 1@8migsweet eners. These |i qui ds
are solidiéked into solid tablets or capleg§ @é freeze drying and solid
state extr etaf"éﬁc'?echni ques. The drug conp tth may be conpressed with

vi scoel astic and thernoel astic sugars and polynmers or effervescent

conponents_t o. produce por.ou trices intended H)r | mredi at e rel ease,
Wit hout 1t hahS BB HRTEReS ADS CHBITESISHO TR PLIRS. (APRSHRIA SHHRLRRY ski l |
in the afoh-dduadusciranggsmante applibd toGidréaBRDafARbIRG, iMpERcteddeddnts ahdivent i on
wi t hout eﬁ?%ﬂﬁrti from tt.he spirit or scope of the invention as it is set
forth hel@hy o9RPRAHSeHEN1842 PCT/ USD2/ 23614 We claim 1. A conpound of
Formula I, R~ c-2 COOR RR2 C1'

Sterile IV Solution

A 5 mg/ml 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
Somdium carboxymethylcellulose 5 mg/ml
TWEEN 80 4 mg/ml
Sodium chloride 9 mg/ml
Benzyl alcohol 9 mg/ml

The suspension is administered intramuscularly.
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RA NCO5 (I) wherein Ris Hor C, - 6 alkyl; RLis H COOR C3-C8
cycloal kyl, or C1 - C6 alkyl, C2-C6 al kenyl, or Cl-C6 al koxy each of which
may be urwolsoitsyt ed or substituted with fluoro, mnethyl ekediusypisenyl , or
phenyl which may be wunsubstituted or substituted wwth R6; R2 is H, halo,
or Cil- Cﬁiaﬂtbllaﬂell\ﬂapshlemy be unsubstituted or substituted with Cl-C6 al koxy,
oxo, fluoro,

ryl, thienyl oxazol
O azol yi. i i BeasoRyier Byl inghies oce piepategt by Y sl W oises Yardon y1
oxadi ﬁng}dntmé ba@l&mbuhwtgﬂet) E]*nfég?_éﬂ pdwderadadyé mgﬂgtférlﬂ,l 150 my lof Iaﬁt@FQer: di nyl ]
t et rahydropyr an tetr rot hi opyran i perazinyl, or norpholinyl, eac
of whi C%Orﬁ§°€“e‘9{'ﬂ¥?§%ﬁefﬂ Bl efnegnesli repiated wi ¢ h R6: R3is H Cl-C6 al kyl,
or phenyl which nay be unsubstituted or substituted with R6; X sOorS; R4

is Cl- cycl oal kyl, either of which may be unsubstituted or
subst i %%ﬂéxiﬁ“f‘ﬁ:*ﬂ H% oxo, or Cl-06 al koxy which may be unsubstituted

or subst i t ut @dmidtdrd of gatw@@qgaédnawn angeBhl@I@)dI sQEH a@w,lbban slllsttbhddeadiwi t h
or eit

bstltut a hth furyl,
T oot O BN il prebafe A iR s By Jreanbl @ oetive, Drniay hed oty tho
tetr ﬁhydﬁcﬂlehlgérayh to wmmﬁxgblatm la&66t méyéonrt]amugg deg Figydf,th@adftﬁfé@hgtéclhemﬁ OX aé o: yl,
i sothia triazo i.a t hi, adi " ridyl,
bi per i dRgTeaPsUEs SRR RS T . Bhe astya Srndamn g sl EA t Smingfe
pyrazi nyf polp@‘lhyldﬁé ghydl, glypdepiarandisoyitol 1Bpreburt adter higbibRf teditine mix.
di hydr obenzofuryl, benzothienyl, dihydrobenzothienyl, indolyl, indolinyl,

i ndazol yl, benzoxazolyl, benzothiazolyl, benzim dazolyl, benzi soxazolyl,
benzi soﬂnhhmiﬁtlealé@&M&imapbulesqui nol yl, isoquinolyl, quinazolinyl,

L Benzodi oXKROT LSRR OGY SaFHeoHe mBEe B EABETT T BH BV AIREEFTER ed wit h
R6, 14Théé&: OﬁtdﬁréSalénB@WyM&thﬂBﬁﬂeﬂfor immediate dissolution and delivery of the
medication. The active ingredient is mixed in a liquid containing ingredient such as sugar,
gelatin, pectin and sweeteners. These liquids are solidified into solid tablets or caplets by
freeze drying 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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or C1-C6 al kyl may al so be substituted with C3-C8 cycloal kyl or with
phenoxy which may be unsubstituted or substituted with R6 or with phenyl,
napht hyl ,wbDuws®li842 hi enyl , pyrrolyl, tetrahydrofuryl, pyreoriutonyie4
pyrrolinyl, tetrahydrothienyl, oxazolyl, thiazolyl, imdazolyl, pyrazolyl,
i soxazolwé claimgot hi azolyl, triazolyl, oxadiazolyl, thiadiazolyl,
tetrazolyl, pyridyl, piperidinyl, tetrahydropyranyl,

t et rahydr ot hi opyranyl, pyrimdinyl, pyrazinyl, pyridazinyl, piperazinyl,
nnrpholhnyl,/\Qﬁﬂ@ﬁﬁukyronﬁmaxdrobenzbfuryI benzot hi enyl ,

di hydr obenzot hi enyl, indolyl, indolinyl, |ndazonI benzoxazol yl ,
benxot hi azol yl , benzi m dazol yl , ben2|soxd2»-'bOORbenZ|soth|azonI
benzodi oxol yl, quinolyl, isoquigdl yk3 quinazolinyl, qU|noxazoI|nyI

di hydr obenzopyr anyl , d|hydrob OthIOw T oor 1, 4- benzodi oxanyl, each of
which nmay be unsubstituted @

dwth R6, or R4 is phenyl
napht hyl, fury[, thienyl, pyrrﬂ ahydrofuryl, pyrrolidinyl,
pyrrolinyl, tetrahydrothienyl, oxazoly* t hi azol yl, im dazolyl, pyrazolyl,
i soxazol yl, isothiazolyl, triazolyl gpxadi azol yl', thiadiazolyl,
tetrazol I,,gyridyl, pi peri di nyl, tetrahydropyranyl,
tetrahy Hopyranyl, pyrimdinyl, pyrazinyl, pyridazinyl,
pi per aziriglH ooy POPAIKAY! benzofuryl di hydr obenzof uryl, benzot hi enyl,
di hydr ohenzot ndoI |ndoI|nyI i ndazol yl, benzoxazol yl,
benxothlqi%HyECEﬁgﬁ%l %@E@| torben2|soxazolyl benzisothiazolyl

benzodi oxol ylc, q;glam@i xtzycgmw BOCY.C, aﬂwky"é’e?dh' dfmhluoh |ﬁé1} Bo¥RABkiitEk.or

di hydrobenzopﬁhgﬁ% th%drobe %gpl ogyran%/\!' f benzodl oxanyl, each of

whi ch may be S ef Mithtlgropme fliogyriygn P%pm%W'WWmWFPM Bhenyl, furyl,

thienyl, pyr rlmberds;tmmewaxoéuﬂsntutelalvamsyl , 1 mdazol yl pyrazolyl, isoxazolyl,

i sothia tria xadi azol yl, thiadj azol tetrazaol pyridyl,
S A R DRI T AR R R R

pi per azi nyl , oxosfpided,i nyl , benzodi oxol yl, di hydr obenzof uranyl, indolyl,

pyri m di nyl or phenoxy, each of which may be unsubstituted or substituted
with R6; 5 is H halo or Cl-C6 al kyl optionally substituted with oxo; R6

i s hal o,R2@PBherl fz6l, &inényl p@pbliypﬁﬁdjobyl smbzdlwmmom tplpratzeslgl csbxéiwm oxy, or

Cl- C6 al koxy.opt.i on bstituted, w tically
accept abl e séﬁc’?’g Zé?lllyg tgg%oi)ﬂ R e th'adLiaoZ@ V1, 18trazoly yr 'qu pymolicinyl
piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperazinyl, or morpholinyl,

each of which may be unsubstituted or substituted with R;
R®is H, C4-Cg alkyl, or phenyl which may be unsubstituted or substituted with RE;
XisOorS;
R*is C-Cs alkyl or C3-Cg cycloalkyl, either of which may be unsubstituted or substituted
with fluoro, oxo, or C4-Cs alkoxy which may be unsubstituted or substituted with
C+-Cs alkoxy, or phenyl optionally substituted with RS,
or either of which may be substituted 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,
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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WO 03/011842 PCT/ US02/ 23614 2. The conpound of claim1l, wherein Ris H or
Cl - G alkyl; RLis H COOR C3-C8 cycloalkyl, or C1 - C6 al kyl, C2-C6

al kenyl , wp 0@011862 al koxy each of which may be unsubstit ut @dTarso2/sshst it ut ed
wi th fluoro, mnethylenedi oxyphenyl, or phenyl which may be wunsubstituted or
substituted wth R6; R2 is H, halo or Cl C6 al kyI whi ch may be
unsubstltuted or substituted wth fluoro, or R2|s

phenyl , fufyl saM@@WSOB@ﬁpmtwedMafmgucyclpﬂkﬁféwh Phepxyvhighymay

pyrazol yl, I&fémetbéﬂltuted bﬁ@lﬂé&.@ij.kh R%mmbnényl Axsteth zmhyltmeﬁw adi azol yl,
tetrazol yI pyri yrrolidiny I peri tetra drop anyI

t et rahydr ot h|WB9'N%F?§W3%Y@PB’(§¥'a&YrFﬂVF““yloPyrFﬁyF‘Hh ¥rPhXﬂr°th@§¥ O¥zohi ch may be
unsubst i t ut ednigfol URddzblyt, Yrasblyh |§3§azdﬁ3 l%%hl’é'zolgltrﬁ@o@' Bﬁ(édlazgfll phenyl whi ch

may be unsubstituted or substituted wit C6 al kyl or
C3- C8 cycl oaltkipfliazalyly glrpzalyl, Widéf'hph?ﬁ?d'@é @H@M@W@ﬁy&d or substituted with

fluoro, oxo, t@tfakﬁ&ro@ﬁo@r&%)by\‘ﬂ%d?ﬁyl Waﬁ?{%l Wﬁ&‘éﬁr‘iw tdﬁ&ﬁzﬁ;ﬂ rﬁ%ﬁélin’ypt ed with
Cl- C6 al koxy, phenyl™ optional | gﬁsu stitufed or either of which

may be subst .Heu%@uwmtwdméﬂwfuwh ﬂ%qﬁwnyhfcmsg;d[robqnﬁpf@wvl indoWk ol yI |,

t et rahydr of UrnYdo»hn)ﬂ,Y héé’édlﬁ'ﬂé)ﬁk@xd%ryf PkhxbihiazdBt BREELEINI %éh&lso%@m yl,
thiazolyl, im dazol Ber azol i soxazolyl, isothiazolyl, triazolyl,

oxadi azol y! , bteﬁz'a%th'a%e}vly nzoé@%?'a&sugnply' Wﬂi"ﬂ?‘b" apinperling; Ayinoxazolinyl,

t et rahydr Opnyfobehﬁiﬂy?éMﬂHﬂ{yﬁfdbﬁﬁﬁcﬁﬁMg raWrérrﬂ ﬂ-b@b(iodlo@ﬁ%aﬂ nyl,
pyridazinyl, piperazin enzof uré dlhydgo enzofuryl

benzot hi enyl, di h)?éP"(‘)Bé‘HQ’B'? maé(rﬂ‘fl UnsPhﬁ@l‘ G4 or $Uhg UeﬁW" Rnhdazol yI ,

benzoxazol y¢, benzot hi azol yI benzi m dazol yl, benzi soxazol yl,

benzi sot hi.azol benzodi nol i_soqui no qU|nazoI|nyI

qui noxaZdl$ HW%" &?HWHY' g’é\ﬂ tgﬁéylaﬂlﬁf?dy' gir %hWG’FQfB’é( Péf'frﬂh‘%@&brpé(wll'“y’or

1, 4- benzodi ox@tfaHydroﬂa@rkyl Wxadél IthldE@by{ h}?ld?ftﬁylb@kaidlm aso@zowksatni.(ézlutyﬁd Wi :E
u y row

henoxy whi oisF)Y. bR e DIAEIEOU 28 LrTcbl PR o h S TOR e pheny
napht hyl , f urnsttahytitiesplranyl, Py, pyteinya pyadafing, Wiperaainyl chbrdhsiinyl,
pyrroli nyI ' tb%%éo UIXIP d% Qro%eXzofuryf(%enzo}(hlenyl dihydrobenzothienyl, indolyl,
indolinyl, 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®, or with phenyl,
furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl,
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-Cg alkyl optionally substituted with oxo;
R® is halo, CF3, C4-Cs alkyl optionally substituted with oX0 or hydroxy, or
C4-Cs alkoxy optionally substituted with fluoro;

and pharmaceutically acceptable salts and esters thereof.
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t hi azolyl, i mdazolyl, pyrazolyl, isoxazolyl, isothiazolyl, triazolyl,
oxadi azol yl, thiadiazolyl, tetrazolyl, pyridyl, piperidinyl, tetra hyd
ropyra nywp odnesanhydr ot hi opyranyl, pyrimdinyl, pyrazi nylPCTso2/2ez4 nyl ,
pi perazi nyl, norpholinyl, 151 WO 03/011842 PCT/ US02/ 23614 benzofuryl,

dihydrobenzofuryl benzothienyl di hydr obenzot hi enyl, indolyl, indolinyl,
i ndazol vyl , oxazol enxot i azol yl, benzim dazol yl, benzi soxazol yl,
benzi sothi az%ICOWQHg%Bﬁ %ﬂﬁ‘ll’ Mnolyl, isoquinolyl, quinazolinyl,

qui noxaRoisiHngt C, - 4} Qﬂ(yjr obenzopyr anyl di hydr obenzot hi opyranyl, or

1 4- ben di of ich may be unsubstituted or substltuted W th
R6, F'Xg%ﬁ LAk 'ﬂ?p@

tOT furyl, thienyl, pyrrolyl, tetrahydrofuryl,

pyrr oI | di nyl ,C1pﬂ'eram{y4l ruglc;6 alkdeBiyll aﬂ”lGZ{iCQélhchh dpmmlryéy bd thsip8litiled or
, Isothiazolyl, triazolyl, oxadiazolyl,

i mdazolyl, p i_.Soxazo

t hi adi azol yl s%ﬁ[)gﬁ ﬁeﬂﬁp|f'u0rﬁywweﬁvleneslpmweav'n9n phen&ltvvfaﬂw@&sa?r anyl ,

t et r ahydr ot hiygpypitéd omgm@uwﬂh R%yrazinyl, pyridazi nyI pi perazi nyl ,
nmor phol i drobenzofuryl benzot hi eny

iyl enzo yl
di hydr oo bt hfgeﬂ |CE “Gaat Vb'cx MRS Prppstit Pfﬁagfévkgﬁ“tut%w%%fmaihoxy,
benxothiazoly&o-mﬁmzlnidazolyl benzi soxazol yl, benzi sot hi azol yl ,
benzodioxoly qui nol yI, isoquinolyl, quinazolinyl, quinoxazolinyl,
di hydr oben%o pyranyl di hydr obenzot hi opyranyl, or 1, 4-benzodi oxanyl, each of
whi ch iy idpheHys lﬂ@@l; ttﬁéﬁyﬁ@y@élylsblﬂ(‘zbly'l lﬂﬂilQﬁle |H'U&B§Iyl Qpra\ﬁbWhlsBQ@ib‘N , furyl,

thi enyl, pyrr. |soxazolyl

ol azol dazo azol
i sot hi azol yI 305'3/?%92@7‘9 ZO'%X%@P'&E@ *'ﬂyaq'qﬁo&jj t‘?f%lot}/’l Py "r%@@w yr| dyl ,
pyrrolidinyl pigirigiewi, chtnawdro;ﬁyezamﬁh&tﬂm@ydtmawra%@@bmdylO@Mh@rrphbmg "
ndol y

pi perazinyl, norpholin of uranyl

benzodi oxo I h
pyrimidi nyl or phéﬁB&?MNQQbWaM SWAPY Hﬁ?yﬂ'g WFu d or substituted

wi t h R6R® i, Cs-CHalkhliaboptehylGlhi€iomal g lunemistianed bisubslstedtwithe™?; Wi t h oxo; R6
is halo g?/. Cl-C6 al kyl optionally substituted with oxo or hydroxy, or
c -C6 an optionally substituted with fluoro; and pharmaceutically

accept alﬁa“es €alty alkalrm‘ caslae:ysloalhﬁramer of Whicfl h@ymrum@umméd of aubtitlitedrher ei n R
s Hor C wqg fﬁijoroy oXo, or Cﬂ-%e Ié'lkm%;qz:\)ich may%e u#suLstquteg of SLCJ)bStItuted with

C4-Cs alkoxy, or phenyl optionally substituted with R®,

or either of which may be substituted 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,
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

C1-Cg alkyl may also be substituted with Cs-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,
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Cl - C6 al kyl, C2-C6 al kenyl, or Cl1-C6 al koxy each of which may be
unsubstituted or substituted with fluoro, nethyl enedi oxyphenyl, or phenyl
whi ch maywbe3ourssubstituted or substituted with R6;, R2 i sPHAT/Usat/zs610r Cl- C6
al kyl which nmay be unsubstituted or substituted with G -C6 al koxy, oxo,

fl uoro, or B2nisTulh &iydrobleHE iyl b@hﬁjﬂﬁén SR BEnZzoBER IOin}dbl thi azol yl,
i m dazol y #razorp WPsoxazo il \XO 3)[011842 PC%’] USO 23614

i sot hi azoI yI ' C’L"l"?ﬂ’z'ﬁfj%dy' d@@@a%zelwPequﬁh%hdz'eﬂrwm'd%@ﬂw 22BFPxazglyk i dy |

pyrrolidinyl benﬂs&ﬁfahgl?ylnMénzoﬁ%&élzlhﬁﬁhgﬁb’I’s@ﬂMholyF qlihaRdriyIoghh SRy MY | .
pi perazinyl, or norpho , .eac unsubstituted of

substituted \mhyﬁrqiqgnch@yrqﬂyl H'hyéfpbeezqi'n'ngransdfordhféﬁwzquew may be

unsubstituted or wdbsbf WHICE thapitelunBbstitufed 8r Ribstihtd SwilRT6 al kyl or C3-C8
cycl oal kyl, either of which may be unsubstituted or substituted with

fluoro, onf, or Cl1-C6 al koxy which may be unsubstituted or substituted with

Cl-C6 alexXyherf, nabﬁﬂnyﬂ @,ﬁtm@ﬂﬁl wfr&m§&aﬁyair&drywp§/nomyl Cb"yrr@liﬁyher of which
may be substi t uted enyl | t hyl pyrr
t et r ahydr of uﬁ%}rahyssﬂm'@whcﬂxmlyl ’ﬁBWP'Ml irwgﬁzolxlewwsdr'mw@wsot%za!zfa yl,

thiazolyl, idd-ARE VxhbiazdWI @alaxbyl, teméa@pbyﬂ.dw Ipﬁsétntaininz fétrléhYdrbﬁyréﬁW yl,
oxadi azol yI t hi adi azolyl, tetrazol

tetrahydropyrt%ffﬁhb’droﬁ@?i?yéﬂ‘ rFUf”F?idderpé{F%?F“ WF“%@ﬁ‘W' merazwrra%mwmyl

pyridazinyl, phRSGEE Idmyhmbaﬁmml b@ryioth@wn?dnwamﬂe.nz@khtéﬁw peepof uryl,
benzot hi enyI d| hydr obenzot hi en , .indolinyl, 1ndazolyl

benzoxazol yl , in OB@H’Z'B'E"‘I’ﬁOé)Q dPFOX8 %%'ME Pﬁﬁ"@gﬂ%ﬂwl bquwyﬁwg,ﬁpyﬁoxazolyl

benzi sot hi aZ@bﬁilsothﬁﬂélﬂdb@mhwkolyl qluihas)ll hébgunh@l?ﬂblbnﬂ@idrhyl @Hﬁd)@é@llriyﬂw
qui noxazol i nyl, di hédr obenzo ranyl, robenzoé&lﬁ)o%&r any , or

1, 4- benzodi 095}5( grobepzonpyragyl, ygquﬁ%pﬂygpsﬁ R T 4-0 aRdhbstituted wth

R6, or Cl-Cb al kxébciﬁrawmbﬁmpm&mb&&sﬂm@&& NMblstitufedvith wy@mm bbfény@r with
phenoxy whi ch may e unststltute phenyl ,

e " S ™ S e Ry peazob, B dHEPY PP o R R,

pyrroli nyl , tet rarwﬂm@z&metnaiolyl wsadiakylll, thidduzasetstrazolyilipgads! vyl , pyrazol yl,
i soxazol yl, isothiazol

tetrazolyl, pyri di?V',leﬁ/ 7 H'Qﬁ” SWII Yet"é’b?%ﬁﬁ%%ﬁﬁy‘%hﬂwd&&h%gi'rgﬁﬁl a

piperazinyl, morpholinyl, benzodioxolyl, dihydrobenzofuranyl, indolyl,
pyrimidinyl or phenoxy,
each of which may be unsubstituted or substituted with RS
R’ is H, halo or C4-Cs alkyl optionally substituted with oxo;
R is halo, CF,, C4-Cq 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 C4 - Cg alkyl;

R'is H, COOR, C3-C; cycloalkyl, or
C4 - Cs alkyl, C,-Cgalkenyl, or C4-Cg alkoxy each of which may be unsubstituted or
substituted with fluoro, methylenedioxyphenyl, or phenyl which may be
unsubstituted or substituted with RE;

R?is H, halo, or C4-Cq alkyl which may be unsubstituted or substituted with C4-Cs alkoxy,
oxo, fluoro,

or

R?is phenyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
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t et rahydrot hi opyranyl, pyrimdinyl, pyrazinyl, pyridazinyl, piperazinyl,

nor phol i nyl, benzofuryl, dihydrobenzofuryl, benzothienyl,
di hydr obewowethi®smy| , indolyl, indolinyl, indazolyl, benzexaasbybici4
benxot hi azol yl , benzi m dazol yl, benzi soxazolyl, benzisothiazolyl,

3eﬂzgdl gxol y||sotlfﬁlézﬂoWP|tMézolyé S@égdiaﬂ@lé/%{hlacﬁﬁ»tbr}'ﬂléﬂdzﬂbﬂ ,pyﬂdbvl rmxra@mhymyl o of
I hydrobenzop rooenzo 1 0 ran enzodl oxX eac 0
whi ch nmay beP Eﬁ E}é't H@FEHOBYfa@(Zl’b@F?m@%/%Hogwfﬁﬂy'RBPefaé'Py'Raf erpy gb@/{{r
naphthyl, furyl, thiessbhictpiia Pcwexdnsutsﬁtm@wé@mwéd willy RFol i dl nyl

oxazo hi azol i m dazo pyrazol yl,

pyrrolinyl, e rahydrothle I t
i soxazoIrR/él's; i GoPreky o@rynheny't\fé igh Byay pe %ﬁl&zﬁ igsed 91 syubﬁm?elvyi
tetrazolxyi.s;pyridyl, piperidi nyI t et rahydropyranyl

t et rahydr,ot h| Opyr anyl yrimd nyI razi nyl, pyri dazin pi perazi nyl ,
mor phol iTy$ CrChalk¥ler e ;ﬁf 8, cyaloAlkyly Blisn o WER MayiherBstbstivie o stbefiies

di hydr obenzoiih@0yto, ok@@@b{lce aﬁ@%yWﬂcﬂ%%&r?suB&%iéS%%a@ﬁMed wielol i nyl,

i ndazol yl, benzoxazol yl enxot hi azol benzi ni;dazol yl, benzi soxazol yl,

benzi sot hi az &ryHe a'@éﬁﬂ&héRﬂloﬁ'onqﬂMﬁH%t‘y{ted WeB&Ui nol yi, qui nazol i nyl,

qui noxazol iyither ofmﬁwdmgpea %Qﬂéﬁhﬁ@&lmth ghé}Wﬂrr%bﬁ!h%p?d}ylofl’ﬁ@r@ﬂgyrmlﬂr
1, 4- benzodi oxa@%WrOeac may be unsubstituted or su qitltUt ed with

R6, or with f“rY'uiPXfTO“d'ﬂ”'er EW{/‘?I‘”VIpWrPBYCﬂFPth'e@X o¥a3ply thigrelol yi |
it hm dgzol y: | Wltﬂélz:cwlymiraio‘i;ﬁﬂéd@zwyl lsotrﬁ&blﬁd gﬁéﬂowl ,oxbﬂllaﬁdlﬂ' N‘\liadlaQ&@dl azol yl ,

I adl azoly etrazo rroll
t et r ahydr opy fiF#PY! P%%’LWE%'SWYG%W% SrpPyrany; %&rﬁ ﬁfﬁlopyrﬁﬂ%p%m'?m'
benzodi oxol y|pgraﬂnh9ly§ ey R bideriityl, nidrgisdlmyl, bermbfurw dhydrbbétizopignoxy, each
of which nma nsu ituted or Suﬁftllyﬂt ed wi th R5 is hal o or

a-06 al kyl BB'P%O @%%?%"FB‘E‘.’?&W {ngolineg, "i“%a%‘?é/i' &e“@@zmﬁr G5 al kyl
optionally Slbbﬁidtﬁlalicﬂﬂ hérizimi@2£o Ay behiydbeslyl, ®enziSdthigbolll kenvdRélyional |y
substituted with Ll uor o; Fmd. gh{gr m&ce.ut i ca@"% cce t abl e sal ts and esters
thereof . 4. 9¥REVEEAGHRAY" gHingraliny quingazp nzepyraiyl . coor, C3- C8
cycl oal kyl, dthy€ibben£hhiopyesihyl, de24-BemdoRymhyl, or Cl C6 al koxy each of which

may be unsubst ! uied, of, i SYBS L Ehtt il £ SRS R ERlRkEneCi oxyphenyl o

or
C-Cs alkyl may also be substituted with C,-Cq 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,
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, 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,
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unsubstituted or substituted wth R6; R2 is H halo, or C -C6 al kyl which
may be unsubstituted or substituted with d-C6 al koxy, oxo, fluoro; R3 is
H or Cl- G8OaBkyis42 or phenyl which may be unsubstituted or pexhso2/2asied wth
R6; X is S, R4 is phenyl, naphthyl, furyl, thienyl, pyrrolyl,

t ﬁ-t r ahlydlr of Urr}dé)llny@yhdliaifoiyﬂib@Mh‘fxaFMS/[, Qbh)@(ﬂii?zcilﬁl %dnéﬂwh@éz@wlﬂi%ﬂmboxai&@ﬁ(ﬂ IyI ,

t hi azol yl, im dazo ., pyrazaol yl, isoxazolyl, isothiazoly tri yl,
oxadi azol yl , bPH?'é‘?}"‘éEQJY' ‘%/enng‘P%%{%'oﬂk}'Po'y'; ﬁHV‘P'Y' e 7'"B¥' '”OXaZO““YP

t et rahydr Opyrdmwhbeni@tyfaa;wdrr@aﬂ@b@mmﬁawramnydrl1m scersryab;ox@wl azinyl,
pyridazinyl, piperazin nzof u hhﬁ( drobenzof uryl ,

n
benzot hi enyI di h)?&?'bﬁ g,l?ewnsm)ﬁj@{teq?or quﬁ i REYR PhHENYI,
benzoxazol yl, benxmylhtmgl Blsrol eazazasnwiaﬁlaizwl, mﬁ&ﬂélyﬁ @?@Zﬁﬂyb{ isoxazolyl,

ben2|soth|azolyl benzo oxol ui nol yl , 1.soqui no ui nazol i nyl ,

qui noxazol i nyl , g’ﬁ ﬂ%%ghroa%wazolbj M%@ﬁf@f#%?ﬁﬁ%l or

1, 4- benzodi oxanyl ,py@a;akhypfp,p@dﬁumpl t&béh?&ob%ld*)sfetréhyd@&hi@byr‘éhﬁstl tuted with
R6, or with pheny t hi azol yl ,

i m dazol yl, pyr azara?razmﬁmamlw e?%&t%P&ZS!W&O%%%%PX}{ indel¥ladi azol yI
t hi adi azol yl , "t et pa@fldAyi ofHendy),, 154 WO 03/011842 PCT/ US02/ 23614

pyrrolidinyl, pi peridinyl, tetrahydropyranyl, tetrahydrothjopyranyl,

pi perazi nyl, norphol i n?g ‘BTI %W@X@Py}%sw'ﬁ%ﬁi B"b%ﬁ%fﬁtf‘{‘ﬁd Igé{l ndol yI
pyrihrri RgiRﬁyé HOIﬁaI@becﬁ&yalkﬁ&@hoﬁﬁlly‘éﬁb@tﬁut@d)ﬂwth%xbr|SUbSt ibt ut ed O(r]I subﬁtl t ut eg6
wi t opt.j ona ubstituted with oxo;

i s hal ORG@:%al &Pﬁc@gﬁﬁwl Cl?ﬁ?i‘%g{aﬁ“k?ﬁ/tgt?ﬂé"f' ht%‘Pé’H%V\;PW &%o or hydroxy, or

Ca- C6 al koxy aqmelaumybytmuwmﬁsutweb with fludrbor o; and phar maceutical l'y
accept abl alts apd ester her eof . . The onpound of claim1, wherein R
is H RANG phem allyacqen aé’iﬁc?%*aﬁk’VES?%?gﬁeO?- C6 al kyl, C2-C6 al kenyl, or
d-Co6 aI koxy each of which may be unsubstituted or substituted with

fl uoro, ,net hyl enedi ox enyl,, or phenyl which may be wunsubstituted or
subst i t {t ed ﬁhFr?°F28?“'{€B°}}i°@(fﬁ,1’W5F%m or Cl-C6 al kyl which may be

unsubst RigtHed or substituted with C-C6 al koxy,

R"is H, COOR, C;-Cg cycloalkyl, or
C, - Cg alkyl, Co-Csalkenyl, or C4-C;s 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 C4-Cq alkyl which may be unsubstituted or substituted with C4-Cg alkoxy,
oxo, fluoro;

R3®is H or C4-Cs alkyl, or phenyl which may be unsubstituted or substituted with RS:

Xis S;

R* is 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,
benzisothiazolyl, benzodioxolyl, quinolyl, isoquinolyl, quinazolinyl, quinoxazolinyl,
dihydrobenzopyranyl, dihydrobenzothiopyranyl, or 1,4-benzodioxanyil,

each of which may be unsubstituted or substituted with R°, or with phenyl,
furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl,
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oxo, fluoro; R3 is Hor Cl-C6 al kyl, or phenyl which nmay be unsubstituted
or substituted with R6; X is 0; R4 is phenyl, naphthyl, furyl, thienyl,
pyrrol yl ,woeswoatsyzr of uryl , pyrrolidinyl, pyrrolinyl, tetPrPamu$oneisienyl,
oxazolyl, thiazolyl, imdazolyl, pyrazolyl, isoxazolyl, isothiazolyl,

tetr anyr opS?Zﬂ'yf‘W?iﬁ'?*' Iipsicpsp ety biepyanol Wanashiderangl per ol oyl
pyri dazi nyl, pi perpé&qr?@”ﬁ ')H/WPEWH‘M Eé'i‘zc’d}lod‘@wg&fnYPWbe”%RfW@HWo'B@ﬂ'Z%f uryl,
benzot hi enyl di h)p@nmhﬂm@t hepiayy,, indolyl, indolinyl, indazolyl,
benzoxazol yl , benxot hi azo ben2| m dazol gfqtlétggenﬂ soxazol

] Yl
benzi sot hi azol yl , benz&&F >9 Y"E}'P MRYibedNFHD ar ﬁ&syi”teddﬂk/hﬁ%ol inyl,

qui noxazﬁl.g Hyhalo oddp.m@q@p@m@py]rymﬁgmuguwmr&laenzot hi opyranyl , or
1 4- ben 0 %ﬁ be unsubstituted or substituted with
iR Sl

R6, OPttOH?'éfrﬁHbst'tHWr\'mmxo BAALEXYIOr t hi azol yl ,
i E‘l dgzol y: Wf@mkdédy,opt@@ﬂ?%%éﬂkuted Wﬂ@ﬂmr@éol y: tri aZOljyl 3 oxadi azol y! ,
t hi adi azo pyrro i di ny pi peridiny
t et rahyapgéb?%?ﬁﬂe”g‘faglﬁ'laﬁﬁfgg%? ﬁgﬁﬂﬂd rs thegeafer azi nyl, nor phol i nyl ,
benzodi oxol yl, di hydr obenzof uranyl, i ndoI yl, pyrimdi nyI or phenoxy, each
of which may_be unsubs ted or substi t ut ed wth R6; R5 is H halo or
Cl- C6 alkyl FiCeHERCH QM L e th oxo: R6 is halo, CF3, Cl-C6 al kyl
opti onalR ig Hsubsti t ut ed vvlth oxo or hydroxy, or 155 WO 03/011842

PCT/ US02/,2361 6. al koxy optionally substituted with fluoro; and
phar macé{d 'g é%’%a Cﬂﬁlloéha ts and esters thereof. 6. The conpound of

claim 1, va"IeICQI-KDGBIMyﬁ d‘LCGBIkehﬁl &1, C A K koXy3edh df%idh&héﬁb’tbebu&rub&hutgd‘é@ al kyl,
Substi ¢ ut oo’ SPPTYFEHIE MekSy FPIEREa GRpRE P! PIAVHERYTRAP ch rmy be
unsubst i t ut ednsubssitubsd ortumgﬁtuwﬁtvhhlw R2 is phenyl, furyl, thienyl,

Py oLy e R e AR e 0L B2 Mol SRBZR Mot o1
pyrrolidi nyI 0Xo, ;ﬂuparl di nyI t et rahydr opyranyl, tetrahydrothiopyranyl,

pi per az 'RBYS Mo I’C @”a'& Plor pMenyI which may be unsubstituted or substituted with R®;

Xis O;

R*is 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,
benzisothiazolyl, benzodioxolyl, quinolyl, isoquinolyl, quinazolinyl, quinoxazolinyl,
dihydrobenzopyranyl, dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,

each of which may be unsubstituted or substituted with R, or with phenyl,
furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl,
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, CF3, C-Cs alkyl optionally substituted with oxo or hydroxy, or
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each of which may be unsubstituted or substituted with R6; R3is H C. -C6
al kyl, or phenyl which may be unsubstituted or substituted with R6; Xi sQ
R4 is Cl-wg0 oalokask2 or C3-C8 cycl oal kyl, either of which napCharsonssibst it ut ed
or substituted wth fluoro, oxo, or Cl-C6 al koxy which nmay be

unsubst i t ut edceC, skbatdgivhay éﬁﬂo&hute@'mtﬁ@lu@ﬂokoxy, or phenyl optionally
substitute may be substituted with phenyl,

napht hy!?@ ,nﬁwacqﬁﬁ?@&ﬁcwlﬁﬂ??]?éﬁbﬁ? A?%?rlséfl‘ﬁfﬁ? fof uryl, pyrrolidinyl,

pyrrolinyl, tetrahydrothi enyl oxazolyl, thiazolyl, imdazolyl, pyrazolyl,
i soxazol yl, i.sothiazol ¥ tri azolgl oxadi azol yl , thi adi azol yl ,
tetrazolyl, pYFiI1PoYs BE??@? i WhereiBt r ahydr opyranyl , t et rahydr ot hi opyranyl ,

pyri m diRyH; pyrazinyl, pyridazinyl, piperazinyl, norpholinyl, benzofuryl,
di hydr ohenz nzo hi enyl , dlhydrobenzothlenyl i ndol yl, indolinyl,
i ndazol 31% E‘L#ﬂé&ﬁ?ﬁg CyCOSE‘HESf hi azol yl, benzim dazol yl , benzi soxazol yl,
benzi sot hi azatyIG, éwnzrozctuﬁcau@rwl or C(;mjﬁ ambw eadhSSTMHicHOYY be GHEUMRERIIDH! -

gui noxazol i nyl enzopyranyl , hydr obenzot hi opyranyl, or
1, 4- benzodi ox%ﬂh?ﬂ”t é tﬁt%'b'f’r %W'W'%@Wﬁ%'uﬁ%@h%ﬁﬁ‘éh!%fneé’dl?st| tuted with
R6, or Cl C&n@hwtutwyrﬁlb“sﬂtut&[ wirbRti tuted with C3-C8 cycloal kyl or with
phenoxy F n?)f t) ubstMut ed or substituted with R6 or with phenyl,
napht hyI arsnY, WH Y} PYBOPE GRgAo L tBiarQdrly HeAZ0MY:  PYraFpivk dickaraiyH |

pyrroli nyI tuﬁithnaiwyl,r lﬁbfblﬁnb&adléi&@i(ﬂ’uddlazolﬂ he@aRlyY | pyribiyl Qﬁ?dHHM%/h pyrazol yl,
|soxazolyl, i sot oxadi azol yl th|a I'azo

la
tetrazol yl , MHHW/F ?%%la&%qroayrﬁp %{r@{\%ﬂ?@pgﬁpylapmarazmyl or morp¥1of|ny|
t et r ahydr ot hi opyr @ayh of wiich rme@l b"eydmsussm@ad By bubdtitedanhfl . pi perazinyl,

e i bt S aR P AL RGEaSS ESRSUER AR | ol 1
i ndazol y(l,scmenzoxazol yl, benxot hi azol yI ben2| m dazol yl , benzi soxazol yl,
benzi sot |aoy ui n ui nol yl , U|nazoI|n |,
qui noxazol'? iy ark?ﬂ' % (gf’o g’@g\% 8%‘ ?Wﬁ'ﬁb I;]%/tﬁbt?gé?ﬁﬂ ,St'B‘Fe
1, 4- benzodi ommyluproeam oiC M autoxmm.dnenwwdbbm@d Plsubstiiéd ivith ed wi th
?5; ol | di nyl CRFAR TR renppandl st M Bebrol y1 * thi azolyl
i m dazol yl or qalylelacszwydzh miag b anbstitlited With bhérda, alaphthyl, 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,
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
C+-Cs alkyl may also be substituted with C;-C4 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, friazolyl, oxadiazolyl,
thiadiazolyl, tetrazolyl, pyridyl, piperidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, pyrimidinyl, pyrazinyl, pyridazinyl, piperazinyl, morpholinyl,
benzofuryl, dihydrobenzofuryl, benzothienyl, dihydrobenzothienyl, indolyl,
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triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl, piperidinyl,
t et rahydropyranyl, tetrahydrothiopyranyl, pyrimdinyl, pyrazinyl,

pyri dazi ryD,03p118¢2 azi nyl , norpholinyl, benzofuryl, dihydPcharsantasiyl ,
benzot hi enyl , di hydrobenzot hienyl, indolyl, indolinyl, indazolyl,

benzoxazol yl ,mdlﬂmwphba@mm,éhzomal&l Ibbd)&iﬂﬁlbidlyl MMI&&WCHe‘{lbsoxazolyl
i soqui nol yl ,” qui nhazo |n¥

b t hi I d I

o 2 ok bR DA b Shoh Ko BoRbatirmpy A oblrt

1, 4- benzodlh OWIﬁbeﬂ%ﬂyraﬁfyl W{Hgﬁ%b%ﬂoth@p%@ﬁ%b&ﬁ%Bér@éﬁ)dﬁfxa?ﬁbs'[' Itult ed with
R6, t en ie 0Xazo I azoly

i m dg;oIMyI Byr aélcﬂax?h OHI"%/'B@H%IR‘?I %SUP%tﬁgagww 'tUteIdr"I"é‘z%l oxadi azol y! ,

t hi adi azol <y|I tetrazolyl, pyridyl, pyrrol [ d| nyl, piperi d| nyIh I I
t et rahydypopyranyl, t dr ot |op ranyl| erazmyl ol i ny
benzodi gi“d%“é“%ﬂ%%@ @chﬂ“'ﬁf‘ nkyT °|Y|ntﬁt5?@/¥dr°fu"p!ﬂrPVVIW'HI"IWIPYEFP“’b’henoxy, each

of which may t&%ﬁyﬂﬁiﬂb@iyﬂ Tobtéﬁtﬂyloﬂhlaib@ﬁm'ﬁﬂi&ﬂ %&%Iﬁsoxa%&%ofﬁnaz’&@éo or
jtute al kyl

C1-C6 al kyl
opt i ongl I ; 53 I) %%a%ﬂﬁlﬁﬁi‘@Q@ZB'V' I"E}fﬁz@)‘& pyréfjry' PieridiHYly %@Iaydreaxrﬁwlm ly
substi t ut ed %ttéhyﬁidﬂ%@rar@ﬂ@)yﬁﬂh@fﬁ?ﬂ%ﬁr@ﬂ'dyﬁda&ﬁ@?Ibl@béz%y? Fhérphai, est ers

h f. is in the S configuration
E)re'[ ﬁg R coI’FP@‘ﬁP&PdE‘Mgm enzpﬁlgylgbﬁ%%%;yg:c W&Wi"th\ﬁﬁﬂr@pﬂ'yk he

confi gurati omslotihyl GndazoRt) beRzdkagblgl, aéhmﬁ@zblylfﬁéhmna&owl CHéﬁz@@;fb%bI;/I' ngsof
C1l is R an 1 iI's

and C-1' is %eaﬂaotbaéolyl beﬁ?z"@'o’“ﬂ‘lﬁeqﬁ'ﬂﬂlﬁ l?ﬂﬂu'B‘Ply'cﬂ%l'i‘?ﬁoﬂ”ﬂe‘F‘é@‘t’@amfﬁybm t he
group consi stdinygrobbhzopyranyl, dlhydrobenzothlopyranyl or 1,4- benzodloxanyl

5-{2-[2-(4- et hyl ph th et hoxy. drol
R T P E AN A T O

5- (2- % 5drret hyl - 2- ([:flmryl( thidn/l, parreIedtadolyh isiasdiyl - ihida2olpX dF@kokt sok&tdndxy) - 2,

3- 1 H

5- 2I [% ;r_gt hyl - |n eWH%FSIIIﬁSﬁ%O?YI %aﬁ%gis'r thiadiazplyl. fRisazelvb P¥Idlhy dr o- 1H- i nden-
1-yl acetic aci d;pyﬁel{dihy[, Bipediding temauwbmenwltbtrawy@adthysbyranyl

1

-oxazol - 4-yl] etplrb%)r(a\é}nyg morgho}mﬂ genzodloxglyl thydr%!)enzo?uranﬁ gc':lﬂ
pyrimidinyl or phenoxy,

d
{
"y
3

each of which may be unsubstituted or substituted with R®;
R%is H, halo or C4-Cs alkyl optionally substituted with oxo;
R®is halo, CF3, C4-Cs alkyl optionally substituted with oxo or hydroxy, or
C+-Cs alkoxy optionally substituted with fluoro;

and pharmaceutically 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
C-2is S;and C-1"is Sand C-2 is R.

9. The compound of claim 1 selected from the group consisting of:
5-{2-[2-(4-ethylphenyl)-5-methyl-1,3-oxazol-4-yl]ethoxy}-2,3-dihydro-1H-inden-1-yl acetic

acid;
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5-{2-[2-(4-b utyl phenyl)-5-methyl- 1, 3-oxazol-4-yl]ethoxy}-2,3-d i hyd
ro- 1 Hinden-1-yl acetic acid; 5-{2-[2-(3,4-d inethyl phenyl)-5-nethyl-
3- oxazol -woyBpeshoxy} -2, 3-d ihyd ro-1 Hinden-1-yl acet PCTASOU23614

5-{2-[2-(1-benzoth ien-2-yl)-5-nmethyl-1 ,3-oxazol -4-yl]ethoxy}-2,

3 di hy dsx2Y5khéthdenltstluorcatetiby phamiiich  3-oxazol-4-yllethoxy)-2,3-dihydro- 1H—|nden-
5-{2-] 2- (1 |50§r0PyIphenyl)-5-nethy|- 1, 3- oxazol - 4- yI]ethoxy} 3-di hydro-1
H i nden- 'ic acid

5-[2- (2-5C{52C{B¢ﬁ>§tﬁjiléﬂ cz&amtﬂw)l*r:ioﬁaz@mzyqéthéxwlz)@Hing)efmhfzmae@lntwa&étrclHI nden-1
-yl acetigc acid; 5-{2-[2-(3-fluoro-4-nethyl phenyl)-5-nethyl-1,

3- oxazolacH: yl ] et hoxy} 2,3-di hydro-1 Hinden- 1-yl acetic acid; and

S-{2-[ 2-5- le(m@émalhwwéa Cfsmrtwhe a;oaaolmcﬁyé@mw}-zlsl@hmacy}ruadér iyhydro-1

H i nden- 1- ¥ ietlc aci The conpound of claim9, wherein CG1'" is in
the S c&F19¥%tion or the R configuration. 11 The conpound of claim.l

sel ect ed-RroM-H0E/IHeAUPS GREtEYISE 3-88a28F4-ylJethoxy}-2,3-dihydro-1H-inden- 1- | acetic

2- (5- {2 2- (4- et hyl phglrgllyl) Symet hyl - 1, gloxazy% -4-yl]ethoxy}-2 y -di hydro-1
H i nden®¥% yI ) pr opanoi ¢ aci d;

2- (5-{242- [QQ34—dﬂh§ﬂh|y@h@rﬁm)95lﬁie}iy51 Izedxaybl-ALlyIteng ol dhydrd-a HhRsen- 134 3- di hydr
0o-1 Hi nden 1- yl)propanoi c aci

2-(5- (228UGR4Idy I - 2-[ 4- (tri fl uor onet hyl ) phenyl ] - 1, 3- oxazol - 4-yl } et hoxy) - 2, 3
- di hydr @-b- [EL(ubaﬁlﬁﬂhuénazszmwn@@@lz@L4 yl]ethoxyi23d|h dro-1H-inden-1- gl _

- %ethoxy}-z, -di hydro-1

(5- % nethoxyphenyl) 5-net hyl - 1, 3- oxazo
H i nden stic Y'pr opanoi ¢ aci d;

(5- {25E{2 [Q@@obwpprmewlys%dm )8-0xbzeFPyifstRdxyR2)3-diRydreN ¥ Einderd14i hydr o- 1
H i nden- propanoi c acid; 158 WD 03/011842 PCT/ US02/ 23614

(5- {23[9%*”(%/? "di methyl phenyl)-5-methyl - 1, 3-oxazol -4-yl]ethoxy}-2, 3-d
hy dr o-5][24Ricpelepentyl-5Hng iy pa3asbtol-deidthoricR, 3-dihydro-1H-inden-1-yl acetic

(5-{2- [3% (4- nmet hoxyphenyl ) - 5-net hyl - 1,

o] yl ] et hoxy}-2, 3-di hydro-1 Hinden-1- yl)propanoic acid.
5-{2-[2-(3-fluoro-4-methylphenyl)-5-methyl-1,3-oxazol-4-yl]ethoxy}-2,3-dihydro-1H-inden-

1-yl acetic acid; and
5-{2-[2-(4-fluorophenyl)-5-methyl-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-yl acetic

acid.

2
2-
2-
[

2-
3-

xazol®

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-oxazol-4-yllethoxy}-2, 3-dihydro-1H-inden-1-
yl)propanoic acid;
2-(5-{2-[2-(3,4-dichlorophenyl)-5-methyl-1,3-oxazol-4-ylJethoxy}-2,3-dihydro-1H-inden-1-
yl)propanoic acid;
2-(5-(2-{5-methyl-2-[4-(trifluoromethyl)phenyl]}-1,3-oxazol-4-yl}ethoxy)-2,3-dihydro-1H-
inden-1-yl)propanoic acid;
2-(5-{2-[2-(4-methoxyphenyl)-5-methyl-1,3-oxazol-4-ylJethoxy}-2,3-dihydro-1H-inden-1-
yl)propanoic acid;
2-(5-{2-[2-(4-ethylphenyl)-5-methyl-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-
yl)propanoic acid;
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12. The conmpound of claim 11, wherein the configurations of C|I

and C 2

are selected fromthe group consisting of CG1' is Rand G2 is R C1' is
R and CG2wp938118@&@ 1' is Sand G2 is S, and C1' is S aneCCABROY/B6R 13.

The conpound of claim1l selected fromthe group consisting of:

5-[2-(5 zw(stﬂ%{iz-(wwhﬂémwpherﬁrl)oaca@myf-4-3ydx)a@é|tmmelho&y}32 SLdire1 Abhddden- 1- vl

acetic a

5- 2- (SVﬁB'E%?PO'%aﬁﬂe?m -1, 3-thi azol - 4-yl ) et hoxy] - 2, 3- di hydr o- 1Hi nden- 1-yI

acetic as{sdR-[2p4 {r%tﬂo&ypswermidnméwhe Bydxhzd-4Eetheiky}-2,3-dihydro-1H-inden-1-
1, 3- oxaz%r%@[\{%& oxy} 2, 3-d ihydro-1 Hinden-1- yI acetic acid;

5-{2- [2 henyl) 5-methyl- 1, 3-oxazol-4-yl]ethoxy}-2,3-d
i hydro-1 H—|nden 1 yl acetic acid;
5-{2-] 2- enzodi ox
2 S o S IS abouratpms oot spdeare
a {2d[5s?1éb’lfe)dlfroarﬂﬁé-gm@ﬁdwdn@|%ﬂﬁg’bﬁ€ih B-R¥AF ol2 ¥Ry Id-etiomand @-23s 8! ydro- 1
i nden- 1.y
5-{2-[ 215 8- F’ﬁ?&ﬁ@ﬁ@é 58 %M 2108 & oxazol - 4- yl ] et hoxy} - 2, 3- di hydro 1Hin

den-1-yl acetic acid; 5-{2-[2-(4-fluoro-3-nethylphenyl)-5- rrethyl

3-oxazol -4-yl ] et hoxy}- 2, 3-dihydro-1 Hinden- 1-yl acetic acid;

5-[2-(5-et hyl - 2- phenyl - 1, 3- oxazol - 4-yl ) et hoxy] - 2, 3-di hydr o- 1H i nden- 1- yl

acetic agi d;, Thecb@pbdnd & daith 1 selected from the %oup con3|st|n of

| chlor O%&?gglnzethyl Sshyi- 13 52 Y etholyr £

acetic

X ro-1 H.inden-1-yl
ngo ‘? H-lnden yl acetic acid; y

5-{2- [ 2-5([2; (5-mdmmmemehy|4+ SJtﬁlaﬁrlﬂ%ﬂ)Iﬁﬁoxﬂrﬁ?r@mam-ﬂ‘hddehei—h%&ﬁc &oid;

ool 5 SRR HBRRGYON SRy btz P by 23 R Ao

H i ndeneil:et}dacnda,cetl c acid; 5-{2-[2-(4-nmethoxyphenyl)-5-nethyl-

5. (2- { 5oraiRy PSRRI TBR B g o ek T denef

ci d;
Hoxy) -2, 3-d

i hydr o- heétid axdten- 1- yI acetl c acid; 159 V\D 03/ 011842 PCT/ US02/ 23614 -
5-{2-[ 2 5(%45)@@ %5590%3%‘81 5 gl) 3 ClingGX/I 1,3~ Y ixaSo14 I]atzhoxy} 2, 4 e);[drr]o Xlliﬁdze’n-‘ﬁglldl hyd

ro-1 Hi
acetic acid;

5-{2-[5-methyl-2-(4-methylphenyl)-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-yl

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-methylphenyl)-5-methyl-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-

1-yl acetic acid;

5-[2-(5-ethyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-2,3-dihydro-1H-inden-1-yl acefic acid;

5-{2-[2-(3,4-dichlorophenyl)-5-methyl-1,3-oxazol-4-ylJethoxy}-2,3-dihydro-1H-inden-1-yl

acetic acid;

5-{2-[2-(1,1-biphenyl-4-yl)-5-methyl-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-yl

acetic acid;

5-{2-[2-(1,3-benzodioxol-5-yl)-5-methyl-1,3-thiazol-4-yllethoxy}-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-inden-1-yl

acetic acid;

5-(2-{5-methyl-2-[4-(trifluoromethyl)phenyl]-1,3-thiazol-4-yl}ethoxy)-2,3-dihydro-1H-inden-

1-yl acetic acid;
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5-{2-[2-(4-isopropyl phenyl)-5-nmethyl -1, 3-thi azol -4-yl ] et hoxy}-2, 3-di hydro-1
H i nden-1-yl acetic acid;

5-{2-[ 2- (Wowbloorsephenyl ) - 5- net hyl - | , 3- oxazol - 4-yl ] et hoxy} P@:rmsdi/mpm o-1

H i nden-1-yl acetic acid; 5-{2-[2-(4-cyanophenyl)-5-nethyl -

3- oxazol 542-y2-{4etyrasylendl)S-Hithyidr, Q-thaitblMﬁl)d]@ﬂroiy}yi 3@1}@%:1/4@%6, |

5-{2-[ 2- %3 cganophenyl )-5-net hyl -1, 3- oxazol - 4-yl ] et hoxy} - ¥1ydr o-1

H i nden-ace{f @ddet i ¢ "~ aci d;

S-{2-[ 2-%42- mn(@s@mbpﬂw&wﬁﬁrméﬂhyh 3. tRagotaz@letibxy)-3, 81dHub0- 1 A-inttedil aydr o- 1

H i nden- 1- ¥ cetic acid,
5- (2- { 5-AYH§FD2- [ 3- (trifl uoronet hyl ) phenyl |- 1, 3- oxazol - 4-yl } et hoxy) - 2,

3-di hydr’SO{-Zl{Zl'dslcﬁ@%pheﬂayl)lB neediRf103-8%d781-4- 31| tRoky@-2 BdibidrbOrpinded -1yl acetic
uoropheéy] 5 methyl- 1, 3-th iazol-4-yl]ethoxy}-2,3-d i hyd ro- 1
H i nden- acetic acid; 5-{2-[2-(3,4-d ich Iorophenyl) S5S-methyl- 1,

3-th lazaodz-[é (ylcl/mdméwnan?eﬂ@ln :’h&ﬂaszdr- Aethbstyheeandifydri!1 H-REER-H G/ A&dtid;
5{2[2 4-fl uorophe nyl)- 5-m et hyl - 1y3tk¥P‘|Qazoly4 yI]ethoxi;y} 2,3-d ihyd
ro- Kden-1-yl  acetic acid; 5- {2 [ 2- (3, 4- di et hyl phenyl ) - 5- et hyl - 1,

3 t hl az (5L{24{2§(B-]C?é|’ﬁwwﬂ1yl)25-3ne¢hyl-h)@6)@2&! Jl‘*ﬁl]étﬁ@)@}—iﬁ -dihyR6 EtH-Rd&eH CJ/I acetic
4 acetylphenyl) 5- net hyl - t hi azol - 4-yl ] et hoxy} -2, 3- dlhydro 1
H-|nden acetic acid; 5-{2-[2- (3 am no- 4- net hyl phenyl) - 5- net hyl -

3-th |a2@l{2-EE Wdfﬁdrb@@]}yl-%rrﬁetﬁylhvgfo&azdﬂ-yl]@ﬂfbﬂy} 4.3¥%khyaeet Hondeai dyl
tnfluoroa,{ceta ; 5-{2-[2-(2-f] uorophenyl)-5-methyl- 1,
3-t hi az &Y ‘]tiet hoxy}-2,3-di hyd ro-1 Hinden-1-yl ~acetic acid;

5-{2-[ 2-%4- wmtmpmmhﬂuo'éom@thhwhehy@ﬂ I3hdrzol-4-gathd@l- b@(&ﬁ\y&oammyrdr o-1
H-|ndenl %I acetic aci d;

5-{2-[2- (A Y35 henyl ) - 5rrethy| 1, 3-thi azol - 4-yl ] et hoxy}- 2, 3-di hydro-1
H i nden- 5-{3‘[2—(38@&“[)81 -fordbhefyl-2-niethy3, SlﬂﬁhziﬂSBHJWétM@h@—lZ}d Yinpdroet-hyden-

1, 3-thi alrz%gl - cya}i t hoxy}-2, 3-di hydro-1 Hinden-1- yl acetic acid;
5-{2-[5- tI' (fB met hyl phenyl) 1, 3-thi azol - 4-yl ] et hoxy}- 2, 3- di hydro-1
H i nden- 5.{23#[2 -(3,4- dlchlorophenyl)-S-methyl-1,3-thiazol-4-yl]ethoxy}-2,3-dihydro-1H—inden-1-y|

acetic 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 trifluoroacetate;
5-{2-[2-(2-fluorophenyl)-5-methyl-1,3-thiazol-4-yllethoxy}-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-yl
acetic acid;
5-{2-[2-(3,4-dimethoxyphenyl)-5-methyl-1,3-thiazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-
yl acetic acid;
5-{2-[5-methyl-2-(3-methylphenyl)-1,3-thiazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-yl

acetic acid;
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acetic acid; 160 WO 03/011842 PCT/ US02/ 23614 5-(2-{5-methyl-2-[3-(trifl
uor onet hyl ) phenyl]-1, 3-thiazol-4-yl}ethoxy)-2,3-d ihydro-1 Hinden- 1-yl
acetic acw;0361822 [ 2- ( 3-f | uor ophenyl ) -5-net hyl -1, 3-t hi azolPCZAs0}/236IDOX Y} - 2,
3-di hydro-1 Hinden-1 -yl acetic acid; 5-{2-[2-(3,5-d

i rret hyl pﬁ}(ﬂwﬁ bne&ynEI[:Bl-Y(thﬂlhoerbeyWnyI{F-ﬂd ﬂﬁ%tzbmﬁ-yﬂ}etﬁoxﬁﬂb Mptre-1H-Hgimden- 1
actlc |d 5-(2-{5-methyl-2-[4-(trif

uoroneth &) ] 1, 3-t hi azol - 4- yI}ethoxy) 2, 3-dihydro-1 H inden-1-yl

acetic am{:d[z @-f{@rcﬁﬂwe(wglaﬁahétawmlﬁméo)-ﬁﬂ@mbmlz d.dihydro-1H-inden-1-yl
3-thiazaql - t g/ %’et hoxy}-2, 3-dihydro-1 Hinden-1 -yl acetic acid;
5{2[2 giqac i phenyl - 4y|) 5-net hyl -1, 3-t hi azol - 4-yl ] et hoxy}- 2,

3-di hydr@{z[ﬁ&mdiamﬁylphényl)@qaéthﬂ-@@imazol-4-y ZEethoxy} -2,3-dih dro 1H-inden-1-y!
5-{2-[5-ethyl -2-(4-ethyl phenyl)-1, 3- oxazol -4-yl ] et hoxy , 3-di hydro-1
H i nden2£¢ SHy Aetic acid;

5-{2-[5- @-(24{5 mamnzw(thﬁmdamambh?éhé’nyl}m;m.az@f-&ly]}éﬂnbﬂmg}3-8m r€11h¥dr o-1
H i nden- d¥1 cet{5 gm d; 5- et hyl - 2- (4- met hoxyphenyl
3- oxazolMENAYACRESHS2, 3. di hydro-1 H-inden-1-yl acetic aci d

5-(2-{2-5-4- EZ@Mdemexmibnyl) 5-methyl-1 3-th|azol -4-yllethoxy}-2,3-dihydro- 1H—|nden ~1-yl

ethyl)-1, bi. phenyl - 4-yl | - 5- net hyI 3- oxazol - 4- yI}et hoxy) - 2, 3-
di hydro f?l—‘-cﬁﬁﬁ‘gn 1-yl acetic acid;

5-(2-{2- FefE—K%(wﬂC‘retpﬁbﬂﬁﬂfrW emsétawh@:mla]zoﬁat wéth&lyf—t @dnﬁy@éqwuﬂd%h%t hoxy) - 2,
3- d|hydr i nden-1-yl acetic acid; 5-(2-{2-
H- i ndol - 5% chenyl] 5-net hyl -1, 3- oxazol 4-yl } et hoxy) 2,3-di hydro-1

H i nden-5- {12~B5I-etayle?t—64€etﬁxdplﬁbnyl) 1,3-oxazol- 4-yl]ethoxy}—2 3-dihydro-1 H-mden -1-yl acetic
(5-{2-[2- 83 fl uor o- 4- et hyl phenyl )-5-net hyl -1, 3- oxazol -4-yl ] et hoxy}-2,3-dih

ydro-1 BPhden- 1- yI)acetlc acid; and

(-5-{2- [5{2?[5’&61&3]!]—22(4(@eﬂhiglbhsﬂhyb)he&)bkézolA%A]QmaiﬂLZ d-diHyliRt 119aken A -y adétry dr o- 1
H i nden- yl)acetic acid. 14. The conpound of claim 13, wherein CG1" is in
the S conFi guration 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-yl}ethoxy)-2, 3-
dihydro-1H-inden-1-yl acetic acid;
5-(2-{2-[4-(5-acetyl-2-thienyl)phenyl]-5-methyl-1,3-oxazol-4-yl}ethoxy)-2,3-dihydro-1H-
inden-1-yl acetic acid;
5-(2-{2-[3-(1H-indol-5-yl)phenyl]-5-methyl-1,3-oxazol-4-yl}ethoxy)-2,3-dihydro-1 H-inden-
1-yl acetic acid; '
(5-{2-[2-(3-fluoro-4-methylphenyl)-5-methyl-1,3-oxazol-4-ylJethoxy}-2, 3-dihydro-1H-inden-
1-yl)acetic acid; and
(-5-{2-[5-methyl-2-(3-methylphenyl)-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-
yl)acetic 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-{6-[2-(5-methyl-2-phenyi-1,3-oxazol-4-yl)ethoxy]-2,3-dihydro-1H-inden-1-yl}butanoic
acid;
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15. The compound of claim 1l selected fromthe group consisting of:
2-{5-[2-(5-net hyl -2-phenyl -1, 3-oxazol -4-yl)ethoxy]-2, 3-dihydro-1
H i nden- Iw9logbusanoi ¢ acid; 161 WO 03/011842 PCT/ US02/ 23®@T4/US02/23614
3- et hoxy- 2- {5-[ 2- (5- net hyl - 2- phenyl - 1, 3- oxazol - 4-yl ) et hoxy] - 2, 3-di hydro- 1
H-i nden- SLety\bj(y-B{5 D((Gpﬁémglm}bherﬂmﬂk oxazol-4-yl)ethoxy]-2,3-dihydro-1H-inden-1-yl}-3-
(5-{2-[5-neth (4-net hyl phenyl) - 1, 3- oxazol - 4-yl ] et hoxy} - 2, 3-di hydro-1
nden OPSﬂP??fY%B%lﬂm c acid;

(5-{2-2- @'Eu{m[shr)dthﬂ*z((&m@thﬁwhwm’y,B%xézo'ﬂzlq/lq@th@ky}@,?&’-kl]fﬁﬂ}mw—}nd%na-di hydro-1
i nden- 1} %but anoi ¢ aci d,

nmet hy!Y. ﬁr%? 9'98P8. net hyl - 2- (4- met hyl phenyl ) - 1, 3- oxazol - 4-yl ] et hoxy} - 2,
di hy dra¢sL{2H5-meliohe2-(4- méthﬂ@ﬁéwmm,s-oaéz'dnln-yl]ethoxy}-z,s-dihydro-1H-inden-1-_
2-{5-[ 2- yi)g gphxl -2- phenyl 1, 3- oxazol - 4-yl ) et hoxy] - 2, 3-di hydr o- 1H-i nden- 1-yl
} but anoi¥H
2- (5-{24- axe(h%z-kﬂ m@p’ﬁetrnywz (Broseiyiphenyl)- 3 3@saz4-AreHd@-D @8xdiydde-3#di hydr o- 1
H i nden-, J' ut nOlC d 2- (5-{2-[5-net hyl - 2- (3-net hyl phenyl ) - 1,
3- oxazol' q?r%// ' d| hydro-1 Hinden-1- yl)butanoic acid;
2-(5-{2-4- 25~[(2454§E1yh29pﬁan3har&b&az@l—myﬁéﬁhysky]-ﬂ&diﬁyd}&aﬁ-ﬂindén-}ﬂL)]l}@hﬁﬁliht}acia; 3-d

2 (5 { 2 3R R eI AR B kg F Yooy k2P SRS - 2,
3- di hydrybitdnoindeid: 1 yl)butanoi ¢ acid; 2-(5-{2-[5-nethyl-2-(2-naphthyl)-1,
SO0l e RS e b 85 DS A DSBS 0y o 1
Hi nden-yl)butyahmbat:ldnm c acid; 2-(5-{2-[2-(4-fluorophenyl)-5-nethyl -
2 ?50?22‘?45’ ‘?é%é‘]h ﬂ@&ﬁ@hwﬁi‘g ﬁé‘[yLyr”l"i‘g%ol' grﬁﬁ Q‘%’W}Zé éﬁ@?%' }"(?1 I”% “di hydr o- 1
H i nden- yl)butpholbablanm c acid;
C (L2 A G LRI Gl e SR A SR Ao
3- oxazoly)dutphdietbioxy} - 2, 3- di hydro-1 H-inden-1-yl)butanoic
2-(5-{2-[5-methyl-2-(2-naphthyl)-1,3-oxazol-4-ylJethoxy}-2,3-dihydro-1H-inden-1-
yhbutanoic 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-
yhbutanoic acid;
2-(5-{2-[2-(3-chlorophenyl)-5-methyl-1,3-thiazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-
yhbutanoic 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-yllethoxy}-2,3-dihydro-1H-inden-1-
yl)butanoic acid;
2-(5-{2-[2-(4-ethylphenyl)-5-methyl-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-
yl)butanoic acid;
2-(5-{2-[2-(1-benzothien-2-yl)-5-methyl-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-

yl)butanoic acid;

2-
H i
2-
H-
4-
3-
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aci d;

2-(5-{2-[2-(3-nmet hoxyphenyl)-5-net hyl -1, 3- oxazol - 4-yl ] et hoxy} -2, 3-di hydro-1
H i nden- IwoyB)pbistanoi ¢ aci d; 2-(5-{2-[2-(4-ethyl phenyl) - 5PeEtisy2/23614
3-oxazol - 4-yl ] et hoxy}-2,3-di hyd ro-1 Hinden-1- yl)butanoic acid,

2-(5-{22f lB-(2 lsmﬂmnh HB-@tﬁﬂ;&g&ﬂgbﬁﬁgmlﬁ1-,3-:(31xazoli4-yl}e|t;1%xy)-2,3-dihydro—'lé—l— 162 VO

1, 3-oxazo t hoxy} -2, 3-di hydr o- i nden-1- vy ut anoi ¢ aci d;

03] 021 aSepci B R

2-[5-(22f 5-{z¢2wfenzbdtﬁpr(ényl isLmempmaBlby(bﬁ ?’lbétﬂoxﬂ}rZSdlhydro—1H-mden -1-
3-oxazol 9Qeth Xy) -2, d| hyd ro-1 yl ] but anoi ¢ aci d;
2-(5-{ 2%} 5”% '?3? tbutyl p henyl)-5-m et hyI 1, 3-oxazol - 4-yl]ethoxy}-2,

d i hydr(e -{2-[2¥3-flstephehyl) Elm&uylansbﬁamq/ue&okﬁ i@d{h?dn(o?»ﬂfmnd@ﬁmop he
nhf?thé%? l _3- oxazol 4-yl ] ethoxy}-2,3-d i hydro-1 Hinden-1-

5- {22[ 8- {2424(453%@9%@&%;6 %eﬁwmem&bzdlvﬁyl}bﬂﬂ)&wl—.? 4=t lded-neivden21-3- di hydr o
H i utanoi ¢ acid; 2-(5- {2[2-(

nzoéfﬁ%‘%“o'é )-5-net hyl - 1, 3- oxazol - 4-yl ] et hoxy}-2, 3-di hydro-1
nden2 ($ {212 buB@aﬁtdﬁlcﬁ@I-idyl) 5-methyl-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-

%ﬁ{u I-l 3-oxazol -4-yl) et hoxy] 2, 3-di hydro 1
|nden 1y zfﬁlﬁc acid; 2-(5- {2[2(34dif|uoropheny|) 5-met hyl - 1,

3- oxaon-{é{gJ(i—ﬁhWY}S-(&aza Zdyl)dﬂY(ﬂdyPQB dihydrérd efinden- -y ubedieagidaci d;

:23 E:I:Sm(/g r(g {ﬁ%@% IqﬁlélhroPEt 4 b%] , é -aéglbfgl¥etfloxy}-2% dol%(arc?|1H—|n en} ?t hoxy) - 2,

2- (5- { 2yDbustamdibgtid 2- ( phenoxynet hyI )-1, 3-oxazol - 4 yI ] et hoxy}-2, 3-d ihyd

et ny! phenota- et ERisroRelbypereryilcthiszg < ahetndsi B Brerort-

i nden- lindephbiuyippoinoicazidl; 2- (5-{2-[2-(3-fl uoro-4-nmethyl phe nyl)-5-m

o (5 2R B SRR ot o R e Sy ar o 1

H i ndenylbutghdibatidanoi ¢ acid; 2-(5-{2-[2-(3,4-d

| met hyl EQ%—Q%—'[Q-@P—ﬂuom% etfllylghenyﬁ-zﬁme#*nyy ]Be(}xggxlyﬁ yl]%e’choxyclj}I 5' 49, hry%Fol-1H: | nden- 1-
inden-1-yl)butanoic acid;
2~(5-{2-[2-(3-fluoro-4-methylphenyl)-5-methyl-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-
inden-1-yl)butanoic acid;
2-(5-{2-[2-(4-butylphenyl)-5-methyl-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-
yhbutanoic acid;
2-(5-{2-[2-(3,4-dimethylphenyl)-5-methyl-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-inden-1-
yl)butanoic acid;
2-(5-{2-[5-methyl-2-(4-chlorophenoxymethyl)-1,3-oxazol-4-yllethoxy}-2,3-dihydro-1H-
inden-1-yl)butanoic acid;
2-{6-chloro-5-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-2,3-dihydro-1H-inden-1-
yl}butanoic acid;
2-{5-[2~(5-methyl-2-phenyl-1,3- oxazol-4-y|)ethoxy] 6-phenyl-2,3-dihydro-1H-inden-1-
yl}butanoic acid;
2-{6-(4-chlorophenyl)-5-[2-(5-methyl-2-phenyl-1,3-oxazol-4-yl)ethoxy]-2,3-dihydro-1H-
inden-1-yltbutanoic 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

3-
nyl)
yl )bu
2-(
-1
be
|

3-
H-
2-
H
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yl ) butanoi c acid; 2-(5-{2-[5-nethyl-2-(4-chlorophenoxym ethyl)- 1,
3-oxazol -4-yl]ethoxy}-2,3-d i hyd ro- 1 H inden-1-yl)butanoic acid,

2- { 6- chl owo-030[B4% 5- net hyl - 2- phenyl - 1, 3- oxazol - 4- yl ) et hoxplCTAIS82/2li6iny dr o- 1
H i nden-1- yl}butanoi c acid;

2- { 5- [ 2-A(B-{mep4tg B-dthyaie mbenofdradreag ph-ndetinfi N e3-braowl-4- §Hethexyy2;32diBydtbhy dr o- 1

H i nden-1;. yl } hut.anoi c. acj d;
2-{6-(4-1%'%?%57@%%35‘0@3{3@ (5- met hyl - 2- phenyl -1, 3- oxazol - 4-yl ) et hoxy] - 2,
3-dihyd ro-1 H inden-1-yl}butanoic acid;

2-{6-(4-neth hen h | - zol - et hoxy] - 2, 3-
di Eydﬁo By e 0%? BD%'@H”E?%”WE‘@[%P n‘% ﬁ%}éawsd}éﬁﬁ 45 fbéﬁ‘% US02/ 23614
2- (5-{ 2-3Ee%c(e3 froBn thel gr¥ab consisting of C-1'is Rand C-2is R; C-1'is Rand C-2 is S; C-1’

ro-1- benz oxazol - 4- yI]ethoxy} 2,3-d |hydro 1

Hi nden "°1 %%??ﬂ%’l%‘da% 1d'shgli%”d19ﬁé Borrpound of claim 15, wherein the

confi guratl ons of C 1' and C-2 are selected fromthe group consisting of

cC 1 isl;anz\CZw Cl'is Rand G2 is S, CG1' is Sand G2 is S
and c 1! HEPQEns quof?“”'ﬁ' A compound of Formula Il, R C®RR R2 R70
R5 111) wherein Ris Hor C - C6 allgyl; RL is H, COCR C3-C8 cycl oal kyl ,

or C, - Cr, alkyl, C2-C6 al kenyl, c
unsubstituted or substituted wk?
whi ch may be unsubstituted or sub
al kyl which may be unsubstitut gtho

fluoro,

or Cl1-

C@Roxy each of which may be

o, nethyl enedi oxyphenyl, or phenyl
pd with R6; R2 is H halo, or A-C6
Stituted with C-C6 al koxy, oxo,

wherein

Ris H or C; - Cs alkyl;

R'is H, COOR, Cs-C; cycloalkyl, or
C, - Cg alkyl, Co-Cs alkenyl, or C4-Cg 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 C4-Cg alkyl which may be unsubstituted or substituted with C4-C¢ alkoxy,
oxo, fluoro,

or

R?is phenyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, 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, C4+-Cq alkyl, or phenyl which may be unsubstituted or substituted with R®;

R*is C4-Cs alkyl or C5-C4 cycloalkyl, either of which may be unsubstituted or substituted
with fluoro, oxo, or C4-Cg alkoxy which may be unsubstituted or substituted with
C4-Cs alkoxy, or phenyl optionally substituted with R,

or either of which may be substituted 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,
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or R2 is phenyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl,

i m dazol yl, pyrazolyl, isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl,

t hi adi azowglo3/otser azol yl, pyridyl, pyrrolidinyl, piperidiPeyluso2/23614

t etrahydropyranyl, tetrahydrothiopyranyl, piperazinyl, or norpholinyl, each
of V\:hhi chI rr\% dyﬁaztnyslpbﬁddzﬁﬂ%%@éziﬁyl,bﬁbﬂphblmgﬂbéﬁidﬁurﬁ@dlhﬁﬁrdggnid&l{ﬂl Cglalcgyl :
or en iC e unsubstituted. o u i tut t is
oo o e WY Rk, WL IRl b bR R ot o1
substituted bmtcbth‘aizcblw benzw@azam Eénz@@x@idmmnmbmtaza@y beAzddrHeREt i t ut ed

or substltuted - al kox or hen o] al | subtltuted wth
R6, or eitherd prvxﬁ?"@h" %‘8’358 |qFl5‘Bé?F°\M‘3f' HPBYfg% Z%H\JBFW hyl, furyl,

EQEL regﬁl drg%/[] rdeaﬂnyﬁlrobenzcﬂhnbpmdylpém4Jbem|mcrdx@hy|dl nyl, I|0yrr0| I glyll  coxazol v
y i eny , zolyl, isoxazolyl,

i sothiazolyl, tri ﬁBﬁQfWL'SQHEﬂVQfo‘I' gs"t“ﬁ?%ﬂf %{'%?Wed Wﬁ\é%ﬁaazol yl, pyridyl,

glslpgrlllghgyl dret (r)g?;z/ggigyranyl t et rahydrot hi opyranyl pyrim di nyI ] I164 ?/\D

p n r erazin ol i nyl,
bonsof ur y1 Cris Ak Boez0 pe By pE ita Rl Posttytioy BB bRasOA AR ey | ol 1
Ib ndol i nyl, : rbéal mhwtutut@@azmmlked \ﬁlth R%dérzxmtri?w\gl MéphthﬂnﬂxryMtH@ﬁW yl, vl
enzi soxazol y .« .benzodi oxo oqui nol yl ,
qui nazol i nyl ,P yt{ﬁ@ﬁgeigiﬁ&%rphyﬁ %TQW'HVIOB@H%'B ytteﬁﬁWdrgtHlenyJ xazo'l?

di hydr obenzotthamynardelzolyprpyaazérybW@ﬁblmwmbzolﬂaﬂaz@m mkadxdl&om)tf) be
may al so be

bstitut tt ith R6, . cl - | k
g Ezgt ?t :Jt gde\c}b ?Wa%iﬁ(ﬁ r@%%ﬁ’o@mgyll’ p@fehWﬁ’lr‘FeE‘F@’%g ar%{%/:"ch my be
UE'SUbS][ itut edetfahylsmlﬂ?épﬁraﬁyﬁd)gﬂﬁdinﬁﬁayfdzinﬂtplyrl(ﬁﬁl K&Iiwmllpe?aﬂhylhl)ﬁbrphf)hﬂyyl
t hi enyl , r ra rofu ryl.. pyrrolidin ro
tetr a%ydr oltoﬁlbgﬂﬁ WB)@E‘%’ST‘VF Z0 f\”ﬁ[ §?B¥%’h'e®(rﬁr&}'§£ tht?@% Fy i soxazol yl ,

i sot hi Szol ?/I lrgd(illh)ﬂ,ﬁﬁdiadolyl Ojeadomolyyltbenﬁcﬁﬂﬂaaiwrl]atfe!vizmhldaztcﬂatlfmiswkazogyr| dyl ,
i peridin et.r et r ahydr ot .hi opyr.an
v oz nyl | pyPTERaREERIP B Eoson, A ARy BREHH T SRS uF KipPeoi

di hydr obenzofdmygdrqbebmwmdyl dnwhrobénmmbmbamcnrm a&bymzodﬁoxdnylyl i ndol i nyl,
i ndazol yl, benzoxaz enxot hi azol vyl enzi zoI eben2|soxazolyl
benzi sot hi azol yl , eﬁ‘cé)l?w#‘ﬁh%xm%ylbe lﬁﬁfj!ﬂ%lw?é) nh%dﬁéjl‘Q/" wa nazol i nyl ,

qui noxazol enyl, di hydrobenzopyranyl, dlhydrobenzothlopyranyl or

]Ii64 b enzigqé Bﬁgr{}ylnaplﬁﬁﬁhfu% tmlngl p)r/Wafyl btgtréh %PO%M wrgl%myl p@'r"lrg?t ptuted wth

tetrahydrothienyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl,
triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl, piperidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, pyrimidinyl, pyrazinyl, pyridazinyl, piperazinyl, morpholinyt,
benzofuryl, dihydrobenzofuryl, benzothienyl, dihydrobenzothienyl, indolyl,
indolinyl, 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®, or with phenyl,
furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl,
pyrrolidinyl, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl,
piperazinyl, morpholinyl, benzodioxolyl, dihydrobenzofuranyl, indolyl,
pyrimidinyl or phenoxy,
each of which may be unsubstitutgd or substituted with R%;
R® is halo or C4-Cg alkyl optionally substituted with oxo;
R® is halo, CF3, C4+-Cs alkyl optionally substituted with oxo or hydroxy, or
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or R4 is phenyl, naphthyl, furyl, thienyl, pyrrolyl, tetrahydrofuryl,
pyrrolidinyl, pyrrolinyl, tetrahydrothienyl, oxazolyl, thiazolyl,

i m dazol yWp opyrmanl yl , i soxazolyl, isothiazolyl, triazol yCI/useagicarol yl,
t hi adi azolyl, tetrazolyl, pyridyl, piperidinyl, tetrahydropyranyl,

t et rahydr ot hl@pxyer@wdy,opmﬁanyhdbmdtedMhaabr@yl pyridazinyl, piperazinyl,
nnrpholkg gg furﬁ gdrobenzofuryl benz othlen% ..

di hydr ofers bk fi-Sraiy p B'Eﬂ"%su stituge withypheny! 94 §%% 1 Gr1Ce thialkyehzol i |
benxothlazolyﬁwabﬁg@lmxﬁaigtxﬂﬁ benzi soxazol yl, benzi sot hi azol yl,
benzodi oxol yl, qui golyl, isoquinolyl, quinazolinyl, qui noxazol i nyl ,

di hydr obenzopyranyl, di hydrobenzot hi opyranyl, or 1, 4-benzodi oxanyl, each of
whi ch nmay be uqﬁ?é&ti;uted or substituted with R6, or with phenyl, furyl,
t hi enyl, pyr rrl N\NQXa;onI, t hi azolyl, i mdazolyl, pyrazolyl, isoxazolyl,
isothiazolyl triazol yb, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl,
pyrrolidinyl pi peridinyl, tetrahydropyranyl, tetra hyd roth iopyranyl,
plperazkﬁ o rpholinyl, benzodi oxol yl, di hydrobenzofuranyl, indolyl,
pyrimd %I 8 phenoxy, each of which may be unsubstituted or substituted

w th R6R®iFRE,-Csalkll &Menﬂbp%n:ﬂly'%)ﬂbstﬂ@lbd%tﬁ'd YC B il bRty &1y 0xo; R6 s

hal o, optional 'y substituted with oxo or hydroxy, or 165
WD 03/ Oi%ﬁagsﬁ@ff%JSOZ/ 23614 O -C6 al koxy optionally substituted with
fluoro; R7 is H C-C6 al kyl optionally substituted with phenyl or oxo,
Cl-C6 trialkylsilyl, arylalkylsilyl, COR8, COOR8, or R3 x 4~ RN Xis
Oor S; RBis Cl-C6 al kyl, or phenyl optionally substituted wth d-C6

al kyl, halo, or nitro; and the salts thereof. 18. A compound of Formula
11, RL CO2R

18. A compound of Formula llI,

CO,R
R2
R0
RS
(1
wherein
Ris H or C; - Cg alkyl;
R'is H, COOR, C;-C; cycloalkyl, or
C; - Cg alkyl, Co-Cs alkenyl, or C4-Cg 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 C4-Cg alkoxy,
oxo, fluoro,
or
R2?is phenyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl, pyrrolidinyl,
piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperazinyl, or morpholinyl,

each of which may be unsubstituted or substituted with R®:
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R2 RTOR5 (Il1l) wherein Ris Hor C1 - C6 alkyl; Rl is H COOR C3-C8
cycloal kyl, or Cd - C6 al kyl, C2-C6al kenyl, or Cl1-C6 al koxy each of which
may be urwolsoiut ed or substituted with fluoro, mnethyl ekrediuseyptsenyl , or
phenyl which may be wunsubstituted or substituted with R6; R2 is H, halo,
or 01]: lc@aé Ky C/@iatidy, GBMI;]@@I \}omiax?lh@yiaemrﬁgbanlftéwbs&masﬁa@ WitH RS, lCll- C6 al koxy,
0Xo0, r.o, or i en r t hi enyl, pyrrolyl, oxazolyl,

t hi azol 3-79,'5 FﬁlP(?é?;_%wa?”ﬁ%@aﬁ‘m%%&%ﬁa% 3% isothiazolyl, triazolyl,
oxadi ﬁzawyé halbhclﬂé;ilcé}m@ﬂ{yﬁl o%tﬁinél%léllh _b}é{itutd@iMﬁi’fIMogorWHfdib,ldﬁ' nyl, pi Eelr! di Inyl :
tetranydropyranyl, tetr rotnh 1 opyranyl, piperazinyl, or norphollnyl,
each of whi cfﬁféﬁ"ﬁ@(ylﬂﬁ’gﬁrﬂélyisfﬁt@ﬁe%%gﬂB%rPitut ed with R6; 166 WO

03/ 01184¢ iPQTCUSQQW(E/I&ﬁ)liénaIB%ubﬁitlhﬂed (wkth GBed)l Y bxo, @,-caAIsiphi ch may be

unsubstituted or supstituted with R6; RS is halo or Cl- al kyl optionally
substi t ut ed \ﬁrﬁ‘ﬂkﬁ? TfWQ%’ HSCR" cF3, C1-06 al kyl optionally substituted

Wi th ox®eeg Chﬂéémﬁl}/or ﬂfeny@pﬁ@ﬁal@'sh%t)fut@@t\/\!itﬁr@!-(t%al@%"a‘id,BHF:iﬁ*Q; aMd h fluoro;
R7 is H, Cl-C6 al kyl optionally substituted with phenyl or oxo, Cl-C6
trial kylf§ 3/ thergP§| al kyl silyl | or CORE, COORS: R8 is Cl-C6 al kyl, or
phenyl optionally substituted with C1-C6 al kyl, halo, or nitro; and the

sal ts t her epfproddds fér thé PRSIt bf 4 BEMPo@ERASFHINMANIOf @ conpound of Formula V
RO CO?H RI10 R12 /-ORL1 (V) '

RQ
CO,H

(V)

comprising the step of a stereospecific hydrogenation of a compound of Formula IV

9
R CO,H
R1O
R?0 g I
R11
(V)

in the presence of hydrogen source and a catalyst,

wherein

R® is methoxy optionally substituted by fluoro,
C2-Ce alkoxy, C4-Cs alkyl, or C4~Cg cycloalkyl each optionally substituted by fluoro,
methylenedioxyphenyl or phenyl optionally substituted with R™;

R is hydrogen, fluoro, methy! optionally substituted with fluoro, oxo, or
C2>-Cq alkyl which may be unsubstituted or substituted with C4-Cg alkoxy, oxo,
fluoro, or with phenyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl,
pyrazolyl, isoxazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl,
pyridyl, pyrrolidinyl, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl,
piperazinyl, or morpholinyl,
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conprising the step of a stereospecific hydrogenation of a conpound of
Formula IV RO CO2H R10 R120 R11 (IV) in the presence of hydrogen source
and a catwbysiiissmnherein RO is nmethoxy optionally substitecedsby2¥eliaior o,

C2- C6 al koxy, Cl1-C6 al kyl, or C4-C8 cycl oal kyl each optionally substituted
by fluoro, nethyleasedf akizh e @isubstRityd oPRUbstMGEY WithWISt i tuted with R13;
R10 i s hydrogen, fluoro, nethyl optionally substituted with fluoro, oxo, or
C2- C6 aIkyPrmhlch may be unsubstituted or substituted with Cl-C6 al koxy,

?ﬁo }‘ |F|EJ19l§3phegyl fodryi, hhi@hﬂnwrroqlumdzolyrt mua&ra},yl umi@Mﬁcﬁlﬂ' Wraz&%f%@;tékbbyl vl
i azo i m dazo razo i Soxa | azol i Lriazoly
oxadi azgl yl, %h'ﬁ%ﬂhé’ztﬂﬁyﬁ% ?’@dfaé?[ﬂ Wad'a@t"ltﬁwzc’?ygﬁ Figyli @fr‘?%)ﬂ'”y'pl per i di nyl,

t et rahydropyweynljm teétfa@gmbmahyw@%ﬁywéthlopwaﬁﬁrgpéﬂa&ingl eF morshBIgA, i Nyl , 167

WO 03/ 011842 PCT/ USOZ/ 23 each unsubst.ituted or
substituted with [RRSN obwhickitayke wisuhsfituted Brr?bet'E”Fﬁ i R pyrro! yl,
oxazol y|R”'isiHaiPo7-éH 0'11-(36 élm'l ﬁ&ﬁéﬂbsuﬁé&ﬂlﬁé@wﬂm oxd;soxazolyl, isothiazolyl,
triazolyl, di azol tetrazol yl pyr|dyl pyrrolidinyl,

pi peri dimyfS hy agﬁaﬁpa%bcgnﬂaﬁ9'fy waéﬁltwfgﬁmthéwﬁwooﬁmxanw pi perazinyl, or
nmor phol i nyI cachaligf oiﬂd‘br@hy gmgt.memwmupﬁéﬂyt AL&d, @,ro)@ubst ituted wt h R13;

RI1 is halo g substl,tuted with oxo; R12 is
hydr ogen, cﬁ‘iﬁGJiB%YIB‘LYE algﬂg 'eCQPRN- T uoro or oxo, C2-C6 al kyl
optionally subst i tuted pist h phenyl fluoro, or oxo, Cl1-C6 trialkylsilyl,
aryl al kyl silyl, CCR14X_/\ 14, or R15 X-1, R16,\~N\,/

R16/<\N\//7I\_ |

3

R* is fluoro, CF3, C4-Cs alkyl optionally substituted with hydroxy or oxo, or C;-Cg alkoxy
optionally substituted with fluoro;

R™ is C-Cs alkyl, or phenyl optionally substituted with C4-Cg alkyl or fluoro;

R™ is hydrogen, C4-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, 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, quinazolinyl, quinoxazolinyl,
dihydrobenzopyranyl, dihydrobenzothiopyranyl, or 1,4-benzodioxanyl,

each of which may be unsubstituted or substituted with R™, or
C4-Cg cycloalkyl or C,-Cg alkyl, either of which may be unsubstituted or substituted

with fluoro, methoxy, C.-C¢ alkoxy optionally substituted with phenyl or
C+-Cs alkoxy, oxo 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, benzisothiazolyl, benzodioxolyl, quinolyl,
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R13 is fluoro, CF3, Cl1-C6 al kyl optionally substituted with hydroxy or oxo,
or Cl-C6 al koxy optionally substituted with fluoro; R14 is Cl-C6 al kyl, or
phenyl opvDea@lisy2 substituted with Cl1-C6 al kyl or fl uoro; PCRES02/336M/dr ogen,
Cl-C6 al kyl or phenyl substituted with RL3; R16 is nethyl optionally

substituted vdduirolylaumazeligl, qmnmkéja)npﬁemwdmm@waydyl furyl, thienyl,
pyrrolyl, tet r of rro g} rrollnyl tetrahydrothl enyI
oxazol yl , tmO@!}VB@G”ZL{ﬁ%H?@%‘PF g‘iﬁ‘i){%yl soxazol yl, isothiazolyl,
triazolyl, oxadi ambu bf whiblh &@ya;éajnxsubstmﬁba azgjuehmtdamtrdw opi peri di nyl ,
tetrahydro yr an

tetrah drot hio n razinyl
pyri dazi nyl? %‘(‘5‘1"%‘??%\}]@3 ?)?‘tr% e% "y&}‘eq;ﬁg nL‘PP’k yigr W@%IRSFQH’Z%WWP?I
benzot hi enyl ,may HSB’drﬁSDub@tﬂth@H lar QLﬁthltutémdQHm RP or Wit§l phdriyy Inaphth aft@l)’ﬂmenyl
benzoxazol yl , m(geé a% %5%6 benzi m daz gl/ benzi sox
benzi sot hi az VP! ERIRRYTPHRA RM”O"éUY'nBYr inyl; elsgydrIhigny!. @E%ﬁb&ol inyl,
qui noxazol i nythnazolﬁll lhvdbrzeﬂyepmw g:rsbkazcﬂi,n hs’&hi@ﬂﬁﬂzt@ib?dlﬂp&ia@i&blyl or

1, 4- benzodi o ubstituted or substituted with
R13, or éﬁgé@?q@a@ ?Zo(l)f‘ @’ﬁ'ﬁ p'Bg PY',teé?‘tEWé?py@“y{Ahl ch may be

unsubst i t ut edetmhyatduﬂdspwaﬁye®yrumdir’fyl fdym:zrrm pyRAMNGY, ,pupﬁzaz@@l ah&@mmr@pt ional l'y
substituted wt napht hyl ,

X
furyl, thieny" Z‘ngyﬁ@?‘Wrog?ﬁorf%lyg?%?qﬁ?“y? dOWFqb@P?‘Hh'ﬁE{'\ '”é?% ol inyl,
t et [ ﬁhydr IOt lhlnﬁitwhyl |ﬁ?t&btyl wbnzdkalzalgtlobb,‘lhxotlh|§%dﬂﬁ2tﬁiln)tlh1|d@bly$,mh¥lsoxazb§/pxSZ|0| yl,
i sot hi azo ri oxadi a | adi azo razqQ i
pi peri di nyIy bept ?%ﬁ 6‘3/ YphrrieRsfioxo Y'egP'HﬂlyGPBBWP@ﬁ'yﬁ%WO?“%ﬂQ'%%Wﬂ%y Y
pyrazinyl, mnyddmzenmplyranpl gitlyambeitothiopyrafg| driyd-, benzof uryl,
dlhydrobenzofuryl hlenyl dihydrobenzothienyl, indonI, i ndol i nyl,

i ndazol yl , benzongfﬁ IB@nxot hi azolyl, benzi m dazolyl, benzi soxazol yl,

benzi sot hi azol yl, benzedch)dfovllmbh mayibealnglibstilBéd WM3uBsHtabliddth RET/ US02/ 23614
i soqui nol ylr, qui nazol | nyl, qui noxazolinyl, dihydrobenzopyranyl,
d|hydrobenzoth|opyranyl or 1,4- benzodloxanyl each of which may be

unsubst iR'Uisqdhenyl, saphityl, tfurylemnemyt lpyfRAI3L, t@ﬁah@‘ﬂﬁ:@jl aykplidimi] glrrotiByl, al so be
e R YA el SO R B
t hi enyl , pyl‘tmazbyll,,OXa(baZWhyﬂlelblmlyll tetqayolylobjfrdiyh}alpenthlrtaekrahydropyranyl
ot i azol yl g ysroRRRin, mldRE Py By BER proeRdBE Refphoing(r eyt ¥
pi peridi nyl, b’eezqflaiyydlhmbybamplfuryl benzothlenyl dihydrobenzothienyl, indolyl,
indolinyl, 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, pyrrolidinyl, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl,
piperazinyl, morpholinyl, pyrimidinyl, indolyl, or phenoxy
each of which may be unsubstituted or substituted with R, and
XisOorS.

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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t et rahydrot hi opyranyl, pyrimdinyl, pyrazinyl, pyridazinyl, piperazinyl,
nor phol i nyl, benzofuryl, dihydrobenzofuryl, benzothienyl,

di hydr obewowethi®smy| , indolyl, indolinyl, indazolyl, benzexaasbybici4
benxot hi azol yl , benzi m dazol yl, benzi soxazolyl, benzisothiazolyl,
benzodi oxol yl, quinolyl, isoquinolyl, quinazolinyl qui noxazol i nyl ,

di hydr ohenz ranyl , di hydro nzothl pyr anyl benzodi oxanyl, each
of whi C%S ? Qr%lgﬁﬁﬁg‘f'?'gh{ge dhgreins g P paewy %Oﬁ%mF@f‘dV i r4%8@1S s~ pheny!
napht hyl , fh|f>§t|[|re. thienyl, pyrrolyl, tetrahydrofuryl, pyrrolidinyl,

pyrroli nyI , tetrahydrothienyl, oxazolyl, thiazolyl, imdazolyl, pyrazolyl,
i soxazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,

tetrazol2gl , Thy piodebs ofdiAIeY 19 wWhgtein $04 bahw&ﬁrﬂpélfrmhla IV is enantiomerically
tetrahydrothio %@r anyl, pyrimdinyl, pyrazinyl, pyridazinyl, piperazinyl,

mor phol i ny| MM zofuryl dlhydrobenzofuryl benzothlenyl

dihydrobenzothlenyl indonI i ndol i nyl, indazolyl benzoxazolyl
benxot hi_azo benzi dazol ben2|soxazol ben2|soth|azolyl
benzodi 32 e p@&?ﬁ%?‘g‘]} aimy %é’ﬁ?’f‘f’m sAid cemp fFr?ymu'a is b leastanony | |

di hydr obenzm@%r@nyl di hydr obenzot hi opyranyl, or 1, 4-benzodi oxanyl, each of
whi ch may be unsubsti tuted or substituted with R13, or with phenyl , furyl,
thienyl, pyrrolyl, oxazolyl, thiazolyl, imdazolyl, pyrazolyl, isoxazolyl,

i sot hi az6l yihe brdcag@bﬁ/dla.mmga%aﬂem id cétalyatds aBAbibn mbed bageal yi,  pyridyl |

pyrrolidiny eridi tetrahydropyranyl, tetrahydrothlopyranyl
pi per azi nyl Lb'ﬂgg HFlCﬁ%YySt pyrimdinyl, indolyl, or phenoxy each of which

may be unsubstltuted or substituted with R13 and X is 0 or S. 20. The
process, aim19 ere dro nat| IS per Bh% in the resence of
D base 281 The hibomss ctiiiels! uPdioi S5 bR 2o B ToBhie HRIP GBI o Vi s
in the syn CtRHIP(Ph}ﬁﬁV\XMn@GMQ&éi&@&) REB-US02/ 23614 22. The process of claim
19, vvhere|n5|dco und r alVis.a racemc ture. 23._ The
process of 9(2 e%ﬁ@fceq?\‘?xlg‘g'foﬁp 'Bﬁ%l‘i’lmﬂ"r!ﬂ"”’ﬁ@)r g”‘?rﬂ’lpﬁ?%phat (31)’5'
enant i oner i cyﬁldo,ttadmrrrel)mﬁ(e@thy%pheﬁwﬁh@srpme‘)ﬁdmh(L)Ihakdﬂuaﬁ}phm&méw,n said
conpound of cl,l:ot')rml,a \/ f s, at | east about
(Crabtree’s cata ystsil
27. The process of claim 20, wherein said base is selected from the group consisting of
mono(C4-Cg alkyl)amines, di(C4-Cq alkyl)amines, tri(C4-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 claim 29, wherein said hydrogenation is performed under a

hydrogen pressure from about 20 psi to 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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40% de. 25. The process of claim19, wherein said catalyst is transition
netal based honbgenous catalyst. 26. The process of claim19, wherein said
catal yst weoos@imseted fromthe group consisting ClRh[ P(PhP8a[Svi/ticisason’ s
catalyst), (1,5- cyclooctadiene)tricyclohexyl phosphi nepyridi noiridiunm(1)
hexFlfI u?r g_phCrstgil{:)_ﬁig?thegsépé‘gtedhdiast?reﬁmeri% _salts)b_y hyg_rogﬁ(nia’sionhin th? resenceh hat
cycl ooct adi ene) bi s(. e i phe osphine)iridiu exaf | uor ophosphat e,
(Crabtree's catal f&?@tf[%éaf?dp"‘fﬁgzﬁﬁocess of claim 20, wherein said base is
sel ect edviereim t he group consisting of nono(Cl-C6 al kyl)am nes, di (Cl-C6

al kyl)amnes, tri(C1-C6 al kyl ines, tertiary am nes, inorganic bases,
and opt %%F?@)P%‘P%\?g':ﬁr %byaégﬁénof'ﬁ‘é'adyé’ﬁ%g%f"@ﬂ gs|iRcliMd9. wherei n said
hydr ogen source is hydrogen gas. 29. The process of claim28, wherein said
hydr ogengat i i s perforned der a hydrogen pressure from about
at nosphg%'pqﬁ?&%’g?%of ?'%ﬁ?”'?ﬁ%@@nﬁ%ﬁ"?gt 8 Stemefs process of clai m 29,
wher ei n sai d liby@tiog®eaintipsdesSidie iHeoddparhtet@l8Stereontty@I<RAS By RESFRHF € from
about 20 psi ﬂ%‘g about 100H%rsr| ﬁ% A process for the preparation of a

t

compound of AT 2AUGOUS BYRsTRl e he steps of: formng diastereoneric
salts of a conpound of Fornmula IV by treatment with a resol ving agent;

separ at ijag id diastereo ic salts by crystallization with a

crystal I#zaﬁﬁ%ﬁrocgﬁ 9@9&?'?1%{1&’%?7%“9@6%#@1%8%% ERgrogned 1%H¢4  reducing the
separ at ed dpastedecsfriefdse. sal ts by hydrogenation in the presence of catal yst
and a solvent, wherein the conpounds of Formula V and Fornula IV are
defined as in claim19. 32. The process of claim 31, further conprising

t he st e@4of Thé ploeesd oMugpiintee! GE, pBgem ddidrsbimosRRAt RipbpitageinrRONer i C
salts by trgat ment ueous Jnineral acid The process of claim

ith. an a ) d. 33.
31, wherein 8% ?f'?%%#é?%*ﬁ? g'iogB Cpasighogoh ANBES; pinehpRing, (&kalhba of a base.
34. The proaetylbehzghming 3dd E)-aPRa-mwtgiRingylamird. r esol vi ng agent is an
optically active
35. The process of claim 31 or 32, wherein said crystallization solvent is selected from
the group consisting of acetonitrile, acetone, t-butanol, 2-propanol, ethanol,

methanol, and mixtures thereof.

36. A process for the preparation of a compound of Formula 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 salts of the compound of Formula V by treatment with
a resolving agent;
separating the diastereomeric salts by crystallization 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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base selected fromthe group consisting of quinine, cinchonine, (+)-alpha-
nmet hyl benzyl am ne, and (-)-al pha-m et hyl benzyl am ne. 35. The process of

claim 31 wp 03@118eherein said crystallization solvent is secCeaise2Inom the
group consisting of acetonitrile, acetone, t-butanol, 2-propanol, ethanol,

met hanogs ?nrlﬁ__le moolbw stclénl‘r\%’eaﬂfiw herefh &\"@ﬁﬁﬁ@ dridfion B@ta@éﬁ@%@@bﬂe@ﬂroﬂg af
conpound o or nul a co ucing a conpound o
Formul a 1V e HOwAMsiRiRg g?&‘%[%lhﬁw&n%?ﬁjﬂﬁ%{ﬂ&ﬁ in the presence of a
hydr ogegat } QYbIG@ia’ﬂléf@)trlwtgbheﬁ)tllﬁﬁds‘ﬁﬁmkp AdMdwidgm Wbﬂu&@;ﬂf{%’épﬁat%abﬁcf of tﬂe
conpound o rea vin en rating e
di ast er eomef fg cg?qucgacb@?/e RisiERelny q'E'&?WYEPrH‘O?&"“&e%E'FjS‘/'& ﬁ%ﬁ?‘%&wwo @?ﬂ Qent; and
| i berating (@@bir@é‘k\iatdlyétb anti podes fromthe separated salts by treat rrent

with aqueous mneral acid, wherein the conpounds of Formula V and Fornul a
|V are defined as in claim19. 37. The process of claim 36, wherein said

reduct i @o. STRE pictePLs MiMES driB7t Wﬂereﬁﬂéh‘i&%@lvﬁb agehﬁggeleétéa o) 3/ 011842
PCT/ US02/ 23614 38. The process of clai r’gl 36 or wherein sajd

hydr ogenat | BiPUR £ORSHNG of GUBKIee SpEePTRS ) P @P@M{?eew@?. Y or
Cl Rh[ P( Ph) Sla[ébm&thylm%lénﬁﬂim yst), (1,5

cycl ooct adi ene) tricycl ohexyl phosphi nepyri di noi ridi unm(1)

hexaf | uor ophosphat e, and

(1, 5- cyabooThagiceasy & cidmedehor i whs@ﬁ W&r@@tbmﬁétiohis@i\léﬁ{ ik )selected from

hexaf | uor ophosphat e ab re s cat al yst) e process of claim36 or
37, wherei nn‘?aﬁpram? LG RVARYTS t”\e a %tg ItQHtaPPI %p{ ”Ogleg’l?ﬁogonsi sting of

qui ni ne, ci pefemonand (Tﬂ))turalsmecsfet hyl benzyl ani ne, and (-)-
al pha- net hyl benzyl am ne. 40. The process of claim36 or 37, wherein said
crystallization solvent is selected from the group consisting of

acetoni gnijl eA r&éﬂh’bd l@ﬁldeht'rﬂ]mg aambourajsms@mfw kthe tesanaem of duarasetéwa@bete@nd

{nr )e(;'tj ;Yg?lt t 2? ! ?ng éiﬂsggder%“mgﬁﬁlfyegnd a he?or]s%,erc}‘cfcrzl%easenggl*lrjlSﬁjsslngu{% s"flep fr the
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 Insulin-like

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 uM.

45, The method of claim 42, wherein said cells are 3T3-L1 cells.

46. A pharmaceutical composition comprising an effective amount of a compound of
claim 1, or a pharmaceutically acceptable salt or ester thereof, in combination with

a pharmaceutically acceptable carrier.

47. A pharmaceutical composition comprising an effective amount of a compound of
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rel ated disorders, obesity, and atherosclerotic disease conprising the step
of determning the insulin sensitizing activity of said conpound. 42. The
nmet hod ofwoloajoms4d further conprising the steps of: growPag/uset/t®i14 o0 2-4
days post-confluency; treating cells with differentiation nedia; and
assaying for cianﬁuldrras beg pRAATachititaily gcaaptdbid $alt ordster THegedTEh RBMbMEtIGH ai m 42,
wherein said rentiati o media conprises Insulin-like Gowth Factor

(I GF-1) and @Hﬁ‘ﬁ@ﬁ‘?ﬁ@a @fceﬁ*ﬁgleﬁ@nﬁﬁéd of claim43, wherein said

I nsulin-like Growth Factor is present in an anount fromabout 0.1 pMto

about 1 pM 45. The nethod of ¢claim42, wherein said cells are 3T3-L1
cells. 48 W%E%Pﬁlc%mp@& §?'I‘P%§ﬂ“%%’hﬁ§?°§"’ﬁ6m8H”té¥ @é@f*lR?é“‘lHBunt of a

conmpound of  cREiRigNbAa pﬁémeac@lht%nw@ébta@@ 43t reeRPHARE, ifabinbPaties vk
thereof, in conbination with ghar maceutically acceptable carrier. 47. A

phar maceut i cé‘lphé‘ﬂﬁﬁﬁféit'f’"f"lﬁlr?‘;&%‘ﬁﬁ?' §PRE an effectl ve amount of a conpound of
172 WO 03/011842 PCT/US02/23614 claim7 or 8, or a pharmaceutically
acceptable salt or ester theregf, in conbination wt h phar macgﬁ | cally

accept affe cArRaEnaceicalcopiesiiee emPising e Riiedive ABIRUE r‘i°§1pt?¢i“

ef fective amgiih 1of orta SRARRUEGICAly adtkpiableSalt®r edteP thafdbRGR Bbmbiaklioh
accept abl e saltﬁ1 est er tglglr eofg@bn combi nation with a pharmaceutically

accept abl e cdfthjahharpgceyiic lFlcé‘5{|ercorn305| tion conprising an
effective anount of a conpound of claim 10, or a pharmaceutically

acceptable sglt or ester theregf, i n ¢onbinali har nac i call
cep aBPe o feBhaCSiEhcottngs et GP RIS RoBlRaRe ARl RSl

ef fective amelsih 1af ora plearpRUAdicaly adtepiablelshit dpes@r flepdonae esthbigalidry
accept abl e salti1 or,_ester thlﬁr eof @hn con‘ol nation wth a pharmaceutically

accept abl e cifipidgpharggaceytic fERtablEic@4le composi ti on conpri sing an
ef fective am)unt of a corrpound of cI al m 12, or a pharmaceutically
accept ahl e s t or ester er e nbi na phar mac ically
Rccent afle. o drinagacaehl cofings ik ompeao wo Astie AR Rt AReETRG TS
effective amaum 12f orea ploarpauadicaly actkpiablelsiit oo esigr fheezoffae eothbitalidry

acceptabl e sl o cSLel 120l pabil SRR nat i on

52. A pharmaceutical 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.

53. A pharmaceutical composition comprising an effective amount of a compound of
claim 14, or a pharmaceutically acceptable salt or ester thereof, in combination

with a pharmaceultically 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 carrier.

56. A pharmaceutical 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 pharnmaceutically acceptable carrier. 53. A pharnmaceuti cal

conposition conprising an effective anmount of a conpound of claim14, or a
phar macewpD®abiy4nccept abl e salt or ester thereof, in compcCmaiSowee61mi th a
pharmaceutically acceptable carrier. 54. A pharnmaceutical conposition

conpri si ng an prbfresdduticali@ERUEitalIE carrepamPEmElohorety@bglydémic @erits.
phar maceutically acceptable salt or ester thereof, in conbination wth a
pharmaceutically acceptable carrier. 55. A pharnmaceutical conposition

conpri sisrg amhebhestdceaticiresmpodifiontof &RIM BBNEh&EIn Hidhypobficemic dent is

phar maceuti cal | agce rﬁjabl e salt or efs_t er thereof, in @%{WDI nat | onl_ with a
phar maceut i caﬁlr%te r@HB SI9reHR-cansisting ofggsulin, biganidiaes SPEYUEH TSI on
conpri si ng are&bfag6liese aajRiebidasd infibkeEPMINEL-afrendrbadpldrlagofistsa

pharmaceutically acceptable salt or ester thereof, in conbination with 173
WO 03/011842 PCT/ US02/ 23614 a pharmaceutically acceptable carrier and one

or nore 5hyp09\1 pﬁé@rﬁb&@i@ﬁfﬁoﬁqpoéiﬁon I&ﬁprﬁéﬁ@’ ARERatVE amotANITRSdohip@Ond@bf C! ai m
56, wherein sFu, d hgrpogllé%/rcem c.agent Is  selected fromthe QUE consi sting
of insulin, GEJHENPHR maggitically pererizble salqyester “’@é‘?ﬁfe'f‘&@%élﬁ‘é on with

a- gl ycosi dase ghahh&iduBésly a3bsbtai8 caslieP AR 4LHt RbreayPBLIFESTic 28enté

phar maceuti cal conposition conprising an effective anbunt of a conpound of
claim9, or a pharnmaceutically acceptable salt or ester thereof, in

conbi natsgon Vhk phamndtkalicieswpogiadn of cRAf B! @hreintRiid hypogBRemRRgenlis NDr e
hypogl ycem c ent S 5%1.9 The phar gaceyt%@al .conpositio Oh‘ﬁd aj m 58,

wher ei n sai dsglgﬁtﬁalﬁ?gb SrapsAnsising Qfdngulip ojoyg %éU'gW CaSoliSYILY | ng of
insulin, bigyasetigbgses, aulyoashss RaBitorsNand BLadretsreedpigaisenisis. a- gl ycosi dase
i nhi bitors, and R3-adrenoreceptor agonists. 60. A pharmaceuti cal

conposition conprising an effective anmount of a conpound of claim11l, or a
phar maceot i cal pharrasepitalompdaitibn 66merigy art 8ffgctiod amoOntcst Aorpbusdiof Wi th a

phar maceuti cal | cceptabl e carrier and one or re hypagl ycem ¢ agents.
o1 The: phar REIT G PECHEGSTER b AosPPapE 8 oS Betied T ¥ aE Y0y cern ¢
agent is selwithtagrhatmhaceutiballygicoetaiblo sairigt andlond o msid hypoglpteniangemtses,

sul fonylureas, insulin secretagogues, a-glycosidase inhibitors, and
(33-adrenoreceptor agoni sts. 62. A pharmaceutical conposition conprising an
ef f ect i 6. amTtaphadimateaiiogh oomposidfon of lckinmeQ 3wheareinasajithiaypoglyesrhic@gkhiyis

accept abl e salt or .ester ther i arnmaceutically

Acoopt abl o caPPPEH ARG S SaPET BT T i UrohyREk REH

secretagogues, a-glycosidase inhibitors, and Bs-adrenoreceptor agonists.

62. A pharmaceutical 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

secretagogues, a-glycosidase inhibitors, and Bz-adrenoreceptor agonists.

64. 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 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 f onyl uweas/o1isssul i N secr et agogues, a-gl ycosi dase i nhi Ipcrarss?/2zsmnd

R3- adr enor ecept or agoni sts. 64. A pharmaceutical conposition conprising an
ef fective angdpidtagdguds cRERpesydhseflinhibitors, Mind Be-a8fendradaploragenistscal |y
acceptabl e salt or est er thereof, in conbination wth a phar maceutical |y
acceptabl e carrier and one or nore hypoglycem c agents. 65. The

phar macggit i calohg@RaRestidal edshnQésn?draédm&émg%eéﬂ@bms@ah@dﬂwg@bmp@mnocofagent i's
sel ected from t he group consisting of insulin, biguan dl nes sul fo | ur eas,

insulin 174ckiy b3rerhemagseiraliyeerenighlg sal gbester 8@8 dn combjpation se

i nhi bitors, é@ﬁaﬁ%eé‘%ﬁf‘@é&?w@éarﬁ&%dﬁﬁ or%reég@rﬁt@l’s%@l%ﬂtfﬂoﬁﬁihe
conposi tion conprising an ective anoun a conpound {a| m1l, or a

phar maceut i caoup carsiding £5HMG S reductagedphibi Fﬂa‘r'@l?fac ‘P\‘”@‘Bﬂﬁ‘ﬂﬂ% ¥ with a

pharmaceut i cadiy nemwtagahﬁhéﬁ@gu@fesmﬁemmw alPEGerRERA TSy fRbebsRd from
the group consisting o reductase inhibitor, bile acid bi ndi ng

agent, fibriweighkid derivative, agent that regul ates hypertension, and
agent that regul ates body weight. 67. A conposition conprising an

effective anobunt of a conpound of claiml, or a salt ester the eof in
conbi na®T-on Qicempasitiomeanpprisiig areeffectie amoewr%aﬁompeHn%e{]ﬁ?'ﬂb 19 aéﬁ‘

effective amgu@dierGheroflC MRMEMERN vilhainthét c@fied salt or ester thereof, in
combination with an inert carrier. 69. A conposition conprising an

effective anount of a conpound of claim1ll, or a salt or ester thereof, in

combi naggon Widohhpa&itibr&srhpietid areéffectife aMoGREP atobipdind 6NE4isY, 1Y adsalt _
effective amount of a conmpound of claim1l or a salt or ester thereof, in

conbi nat i on W?%eréherleﬂfef”tc%"??t@ln witaan IR 5385 t i on compri si ng an

ef fecti ve anount of a conpound of clal m 15, or a salt or ester thereof, in
conmbi nation with an inert carrier a abet es

conpri sPRg t Aeoapaption C%Hﬁ'ﬁ‘ﬂ%ﬁ‘%?ﬁ‘?ﬂ"? BmSU‘EJtaP? PeRtn HOH”‘?HE@@%} ﬂier‘)%f a

phar maceut i cgiit o sfdrecdreseinasdmbmatioh wikheanmticktrief. claim 1. 73. A nmet hod of
treati ng Syndronme X corrprisi ng the step of admnistering to a patient in
need thereof a pharmaceutically effective anount of a conpound of claim 1.

74. A mephodAdfoniposiasn &gnﬂriusa@eéresﬁécmb@tamdunﬁcﬂeradmmun@opclalai 18)orhe step of

m ni rin in f, har i [ 1 f
:(rjmunt Sg? a gal% oresteprf%‘herecr)"ft in com InaquF] w?t ea?] lnéart arﬁerrm(ualJt cally effective

71. A composition comprising an effective amount of a compound of claim 15, or a

salt or ester thereof, in combination with an inert carrier.

72. A method of treating diabetes comprising the step of administering to a patient in

need thereof a pharmaceutically effective amount of a compound of claim 1.

73. A method of treating Syndrome X comprising the step of administering to a patient

in need thereof a pharmaceutically effective amount of a compound of claim 1.

-

74. A method of treating diabetes-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 1.

75. The method of claim 74, wherein said diabetes-related disorder is selected from

the group consisting of hyperglycemia, hyperinsulinemia, impaired glucose
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conmpound of claim1. 75. The nmethod of claim 74, wherein said

di abetes-rel ated disorder is selected from the group consisting of
hyper gl ycwoioa/o1tsyperi nsul i nem a, inpaired glucose 175 WO @8TABL823814
PCT/ US02/ 23614 tol erance, inpaired fasting glucose, dyslipidem a,

hypertri gl ycgedraeds, ampaired fadling lglutoss, @BLRII@NEIR; hyperiridyderideath, @hdtidstat i ng
obesity conprising the step of admnistering to a patient in need thereof
a phar maceut [85183FCef f ect i ve anount of a conpound of claim1. 77. A nethod
of treating cardiovascul ar di sease conprising the step of adm nistering to

a patient in need thereof a pharmaceutically effective anount of a conpound
of clal®n 1. A7eethed,af thealing gbesity QoRIPHSG the\plap &f adraipisterivgrie P ARHERT ar

di sease is spbartherbdl bPRbinftReulid-AY BIFESNE IaRtduRtofd catifringt tlRIpli ¢ di sease,
dyslipidem a, hypercholesterolem a, decreased HDL |evels, hypertension,

coronary heart disease, and coronary artery disease. 79. A nethod of

treati ng_?.cerRbﬁé’tﬁ@é‘6%@1in§h§@ﬂ)%§s&%m&e%isagoﬁ1?ﬁsiﬁ§ﬂ’iés@ép gtHEnihistefhgNg to a
patient in need thereof a pharmaceutical | frective anoynt of a coppound

ly €
of claim 1. togdpatientirneed tareeiparmgepdicabneffedive aagewit QipLeTWRURGRbr i si ng
the step of caggnnistering to a patient in need thereof a pharmaceutically
effective anount of a conpound of claiml1. 81. A nethod of treating | upus
conprising the step of adm nistering to a patient in need thereof a

ItOhar t”?‘C%‘-t i f&thé mtefﬂiédeﬁtcia‘ﬂﬁg?mh'é}bin@‘ai@cé?raiﬁp@b?%r @fs;e@é@i%?b[bgte_&&gorzﬁmé?t hOdt of
reating polycystic ovar i Ssease conprising the step o mnjstering to
a patient inQWéB&OPﬁé?@ﬁag‘WE%&ln%%ﬁi qjg““%'fj?@@t Pwr%h@%ﬁtﬁm '3 compound
of claim 1. d8Geadedmbhraelefhypefdhditrg rdrRIRGRNASIaseatl EyrpRirp basha
conprising the step of admnistering to a patient in need thereof a

phar maceut i caPPF§%f f ecti ve amount of a conpound of claim 1. 84. A nethod
of treating diabetes conprising the step of admnistering to a patient in

need thgreof  a Jisr ceut i Calﬁlﬁ ef fectjve amount of a conpound of claim1l
in co {).n at f‘d‘ﬂg q R ing cer ?ogaﬁ@%gdlﬁéﬁjcemaagm @_e s(fepngfo adnmlmstfenng
to a patient in need thereof a pharmaceutically effective amount of a compound of

claim 1.

80. A method of treating peripheral vessel disease comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 1.

81. A method of treating lupus comprising the step of administering to a patient in
need thereof a pharmaceutically effective amount of a compound of claim 1.

82. A method of treating polycystic ovary disease comprising the step of administering
to a patient in need thereof a pharmaceutically effective amount of a compound of

claim 1.

83. A method of treating carcinogenesis and hyperplasia comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 1.

84. A method of treating diabetes comprising the step of administering to a patient in
need thereof a pharmaceutically effective amount of a compound of claim 1 in

combination with one or more hypoglycemic agents.
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176 WO 03/011842 PCT/ US02/ 23614 85. A nethod of treating Syndrome X
conprising the step of admnistering to a patient in need thereof a

phar macewpDa®abiy4ef f ecti ve anmount of a conpound of clai m PCrruSozzasii nati on
wi th one or nore hypogl ycem c agents. 86. A nethod of treating

di abetes-rel ated disorders conprising the step of admnistering to a

patient _.in need thereof a armaceyti cal | ffective, amount of a _ cqonpound
of clai ffP1 il‘?"@Stﬁi‘Bsr?gfr?%WQ%]WHr %&Pmﬁ?ﬂ?'ég ﬁiﬁpﬁaﬂ’ 9%%‘?’@'8'3%@'8% }a P@‘P‘%“?The

mﬁt hod of cl aim&ﬁunem]?éﬁiharrﬁ@}edﬁ@uﬁbﬂécﬁﬁe%ﬁjo@hsfr_aﬂécﬁwdﬂma of§|_aﬁr€11j aﬁlt ed from
t he group consi sting of er cem a erinsul inem a, inpaired glucose

t ol erance, i r?ﬁ%%F‘@Hg'? y&biOﬁéO@%@éd@@?Q%%’%E;ﬂg&Bﬁ a, hypertriglyceridem a,

and insulin resistance. 88. The method of any one of clains 84 to 87,

wherein the conpound _of Forrmula I and the one or, pore hypoglycem c agents
are adniPhi st éyBgthed of trepting %ab%‘?%ﬁe!?é‘%‘g%?réﬁﬁ PoRAigEosthe ﬁ%Bé‘? ion. 89. A

met hO_d Qf t F%Himﬁeﬂhg?’@ﬁé Qaienﬁﬁﬂﬂéﬁﬂ%rébf ﬁhéﬂﬂné@eﬂlﬂ;@éw dHeatirtarbsRbdar s
conprising the ste[?qlo adm ni steri n,g to a patient in need thereof a

phar maceut i c&PMPound ekelaize! WRoNRNagPn Ytk OB QLAY S YRIGHCRINIE 89§ Sonbi nat i on
with one or nore agents selected fromthe group consisting of HVG CoA
reductase i nhibitor ile acid binding agent, fibric acid deriyative,
agent t R4t rgg‘ﬁlné‘itB%d Oﬁ‘i}"ﬁ@&%ﬁ" P& Sadﬂg'agg@ﬁtrelﬁ%‘;‘?%@ﬂl'%?%%Ctﬁ%§9"‘vmi ght .
90|. TPedrr]gt hatek ?Euﬁ'c@hé&tﬁ%,of\?%%trglwbrﬁi?! @péha&iﬂm@ﬁﬁe_r, ﬁh@éri]@d licoes Icl_er i's

sel ecte rom e grou nsisting o per cenja er.i nsul.i nem a,
et rod gl uddsENCe JreR bR BS e g Re AT HIRR e oA A r
hypertri gl ycegdisignded, and insulin resistance. 91. A nethod of treating

di abetes conprising the step of adm nistering to a patient in need thereof

a pharmaceutically effective anount of a conpound of claim9. 92. A nethod
of treaBBng Syadi€tned &f A5Gl & chAing 84t & vhefei@ ehd dbnfdodihd BEFdrenuda Ppat i ent
i n need thereof a ghar maceut i ca]II .effe(;tti ve anount a cogound of claim

f
0 or 11, 17PN0EVI0ITRIS MESIREIIF 39EYS Al alMASIRIER B5A SO oat i ng
di abet es-r el ghegnabetificdl @bsagedomtulstiong t he step of

89. A method of treating diabetes, Syndrome X, or diabetes-related disorders
comprising the step of administering to a patient in need thereof a
pharmaceutically effective amount of a compound of claim 1 in combination with
one or more agents selected from the group consisting of HMG CoA reductase
inhibitor, bile acid binding agent, fibric acid derivative, agent that regulates

hypertension, and agent that regulates body weight.

90. The method of claim 89, 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.

91. A method of treating diabetes comprising the step of administering to a patient in

need thereof a pharmaceutically effective amount of a compound of claim 9.

92. A method of treating Syndrome X comprising the step of administering to a patient
in need thereof a pharmaceutically effective amount of a compound of claim 9 or
11.
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adm nistering to a patient in need thereof a pharnmaceutically effective
anount of a conpound of claim9 or 11. 94. The nethod of claim93, wherein
sai d di abwDesirshat ed di sorder is selected from the groupCrarsst/sicifig of
hyper gl ycem a, hyperinsulinem a, inpaired glucose tolerance, inpaired
fasting glucose, dyslipidema, hypertriglyceridema, and insulin

resi stance. 95. A nethod of treati n% obez‘%ﬁtg conpr,i sh}g&tth step of

admi ni s¥&ri nfymedhed ¢fiisaling dispeteselated Kise SOBRGT A1y effective

amount of a sHRRRNIAG S aGaBémi? nedd thdreof & Phahatelifiedly effedtiveamongt of a _
cardi ovascul ar di sease conprising the step of admnistering to a patient in

need t her eof CHMRRAPAEBIN Ay ef fective anpunt of a conpound of claim?9
or 11. 97. The nmethod of claim 96, wherein said cardi ovascul ar di sease is
selected fromthe roup. consi sting of atherosclerotic disease,
dysl i pi 8ni aTh%?‘_ﬁﬁ}og%Pgﬂ'ﬂ 8P oVerelg saidflixneless _tF@E'SPWélsﬁe?el‘ffﬁﬂéFoﬂ”’énsi on,
coronary heajt Fbiran8isting of IPeriiieiR hlséthsuiierfiasihpalSd gibcsset hod of

treating cerebrovascul ar di sease conpri si the step of admnistering to a
patient in nieleienageineRsred fﬁ%'a%&@e%ﬁ,ida%hprc[}%a?ﬂae?rto@y%ﬁlsama’ 8‘?3QSH'B}Tpound
of claim?9 QRkistkhce99. A nmethod of treating peripheral vessel disease
conprising the step of admnistering to a patient in need thereof a
pharmaceutically effective amount of a conpound of claim9 or 11. 100. A

net hod 98 trgatdtRed bMFééﬁn@@B@éiindoﬁﬁriéihftlﬁsﬁ@p of acfliistiiriag & b patigndira. pat i ent
in need thereof a pharmaceutically _effective a}rmunt of .a clo.ﬂjggun? of claim
9 or 11. 107eeddhriephd@hamacedticalngierivs alrouniota sanmpPand Q568 3RL 1-si ng t he
step of adm nistering to a patient in need thereof a pharmaceutically
effective ampunt of a conmpound of claim9 or 11. 178 WD 03/011842

PCT/ US09$-2364 anetherpof tx@aﬁﬁngﬁaﬁﬁ"%ﬁswaéé?fsieﬁﬁe EYPRy %éﬁéé?%"f TSI asi a
conpri si ng t iy satRipt Bincrdthétest £phaithatdutialpediicetiie amonitef aichepeaid of

phar maceut i Calilfl%/ effective anmount of a conpound of claim9 or 11. 103. A
met hod of tr AGT di-abet es conprising the step of administering to a
patient in need thereof a pharmaceutically effective anount of a conpound

of clai 817 .9 Oji'he:;L %1ethod of claim 96, 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.

98. A method of treating cerebrovascular disease comprising the step of administering
to a patient in need thereof a pharmaceutically effective amount of a compound of

claim 9 or 11.

99. A method of treating peripheral vessel disease comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 9 or 11.

100. A method of treating lupus comprising the step of administering to a patient in

need thereof a pharmaceutically effective amount of a compound of claim 9 or 11.

101. A method of treating polycystic ovary disease comprising the step of administering
to a patient in need thereof a pharmaceutically effective amount of a compound of

claim 9 or 11.
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in conbination with one or nore hypoglycem c agents. 104. A nethod of
treating Syndrome X conprising the step of admnistering to a patient in
need t herwofo3aiimar maceutically effective amount of a compemrusomtseed ai m 9
or 11 in conbination with one or nore hypogl ycem c agents. 105. A nethod
of treating diabetes-related disorders conprising the step of
admnistering to a patient in _need thereof a pharnmaceuytically effective
amount dP2a et Attresting (cgicinogepesis an W%&%'%&?W%’S"Wﬁ'ﬁ% for nore
hypogl ycem ¢ aa@@ii&ingt0 8. paliBft ifBeBO thepdof &l phiafmddduticany effetiveSmnalint of a

di abetes-rel ated disorder is selected from the group consisting of
hyper gl yceni oA GT s@iMiSREntla, i npaired gl ucose tolerance, inpaired
fasting glucose, dyslipidema, hypertriglyceridema, and insulin

resi stance. 107. A nethod of treating diabetes Tc}orrp,ri Si _ng t he §te{p of
adni ni sfl8%i nd mefhad phifsating diabetasLomrrinibe di stap ShadRREIRIELAR PRI Rect i ve
anount of a geEPHLRDT afphatiddBulisally Bf8ctivA aRIURPEF DEorhp&Adi g glafy BW®Fame X
conprising the step of admnistering to a patient in need thereof a

phar maceut i c#l $3mRiggtionMithong RS imAre HYPRPIYEMFORINIDT claim 13.  109. A net hod
of treating diabetes-related disorders conprising the step of adm nistering
to a patient in need thereof a pharnaceutic II¥ ef fective anpu Pf

) nt a
conpound®hf A asthed of trepting SyRdrams K sampfisitg e sierd adpieistering L3 gatient
di abetes-rel @ %ddhér_@bﬂéi‘Fhér&a‘é@btﬂﬁll@éﬁédﬁ@é@mbbﬁ oI AW PORAG bBEIAIRE9 of

hyper gl ycem a, hyperinsulinema, i ire | ucose, tolerance, inpaired
fasting gl ucaéé?gcgwf‘?tﬁ”d’@m%ﬂe q{ygg]é?}yp%qu‘gqu 897AS, and insulin
resi stance. 179 WO 03/011842 PCT/ US02/23614 111. A method of treating
obesity conpri si the step.of adnmnistering to a patient ip need thereof a
har e dl6: b4 Teha phicedls MabstE e SRR shrr R e HeR sl 119 ' A met hod
of treating edmfhidaraylaasatidhisiaased GrmgdTiaphagnidetisdligRifettvedmaoursblaing to
a patient in need tdf_llﬁr f)of a anr nacgu%i.cal Jﬂ}/ effective ar‘riount. of a conmpound
of clai m 13°0TRRUNc{&aRARd 1P CRMRINATIAM W QPP ReIMPGIV ST BIC598L Ul ar
di sease is selected from the group consisting of atherosclerotic disease,
dysl i pi 1 a hyper chol est erol em a, decreased HDL |evels, hypertension,
coronaragﬁ"eaﬁpe @c@;‘g@}a"ﬁﬂ 5036%@5}V"g&?té&?/s'ﬁlitggggpm%r s scl8ched fréih

the group consisting of hyperglycemia, hyperinsulinemia, impaired glucose

tolerance, impaired fasting glucose, dyslipidemia, hypertriglyceridemia, and insulin

resistance.

107. A method of treating diabetes comprising the step of administering to a patient in

need thereof a pharmaceutically effective amount of a compound of claim 13.

108. A method of treating Syndrome X comprising the step of administering to a patient

in need thereof a pharmaceutically effective amount of a compound of claim 13.

109. A method of treating diabetes-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 13.

110. The method 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.
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114. A nethod of treating cerebrovascul ar di sease conprising the step of
admnistering to a patient in need thereof a pharmaceutically effective
anount ofweosomseund of claim 13. 115. A nethod of treat iPeg/uyser2pher al
vessel disease conprising the step of admnistering to a patient in need
t hereof a pharmaceutically effective anmount of a conpound of claim13.
116. A nethod of treating | upus conprising the step of admnistering to a
pati ent11h  Adwihedeitisgtingobssily sareleing 19 sferphasdy '§t€r'597g1ﬁlf)at€ﬁn?5' conpound
of cl ai m 13. hdebiftheRoNE bRAthaRELRABREHEEIVE BhONSSFaCcoripalbd 8f sgiases.conpri si ng
the step of admnistering to a patient in need thereof a pharmaceutically
ef fective anount of a conpound of <claim13. 118. A nethod of treating
car ci nogeneshmaRsh SMRatiR astRvATIkrdReBSe EORpAiRPthe fstepasiBdmiGétennd1g to a
patient in need thereof a pharmaceutically effective anmount of a  conpound
of cl ai m 13. toja patieat 'ﬁé@ﬁ@ﬁ"%@f@fl@ﬁr'inﬁ@e‘ﬂ'icéllye?ﬁ%t“@cﬁ%‘?‘i”’gPﬁ@ COMBONIEY of

adm ni steringgip1@ patient in need thereof a pharnmaceutically effective
anount of a conpound of claim13 in conbination with one or nore

hypogl ycem ¢ agents. 180 WO 03/011842 PCT/ US02/ 23614 120. A nethod of

treat i ngqHy NHROARIRSIR BRI § 1 N GvHdhiein ShRIzafdiordBllat Gésiskngsélectad pai ent in
need thereof a pharmaceutical]y effective amunt of a conpound of claim 13

in conbi nat INGHErQHR $PNEIRENGPT FBErEsHGI9EG Apeash dvsigidRié® 121. A nethod of

treating di aR@icpsholetcrbiBfial dereHSsEHDR VeSS hitterieRsion,t oy hegHi ni steri ng
to a patient 1n need thereof a pharmaceutically effective anpbunt of a

conmpound of @iEaase, 8nd FOTORAM BRI TIPSR t h one or nore hypogl ycenic agents.

122. The nethod of claim 121, wherein said diabetes-rel ated di sorder is

selected from the group consjsting of hyperglycema, h rinsuljinem a,

i npai r ed141 ufdethod g tese me?repma?% diselps ARG gs,stﬁﬁdm"&lﬁtﬁ{"&?

hypertri gl ycgya gsientin reed tharsefld pharimaséuticamncefiecthdlamduritet Aedmpburid efat i ng

di abet es conprising the step of adm nistering to a patient in need thereof

a pharmaceut F@ 'y ef fective amount of a conpound of claim 15. 124. A

met hod of treating Syndrome X conprising the step of adm nistering to a

g? t Icfag;[ mlﬁg Rerr?e h(t)c? g{ t?e%{inga pgrri]&rera (%/%géell gl%lelcl e gc}crr]:;ﬁ’%}nlg\étﬁe %%B%?t of a conpound
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 13.

116. A method of treating lupus comprising the step of administering to a patient in

need thereof a pharmaceutically effective amount of a compound of claim 13.

117. A method of treating polycystic ovary disease comprising the step of administering
to a patient in need thereof a pharmaceutically effective amount of a compound of

claim 13.

118. A method of treating carcinogenesis and hyperplasia comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 13.
119. A method of treating diabetes comprising the step of administering to a patient in

need thereof a pharmaceutically effective amount of a compound of claim 13 in

combination with one or more hypoglycemic agents.

180



125. A nethod of treating diabetes-related disorders conprising the step of
admnistering to a patient in need thereof a pharnaceutically effective
anount ofwe o3porspgobund of claim 15. 126. The nethod of cl aPeTARS/236ner ei n
sai d di abetes-related disorder is selected from the group consisting of

hyper gl yg@m a méype of fseting rss@ﬁur@mel Xea8inpAsing tHeChsLof ddelisiERAS to 4 PRIt ed
fasting gl ucose, AXSl i pidem a, pert rqul yceridem a, and i nécﬂl in

resi stance. ipeed Bh%fnaf’?‘été’?“)f@ﬁ %3 pRpuBtaiacoERRYNd AECIRIME 1S by

adm ni st er i ngoBinatiGRlvitiette bﬂnoﬂé&%oglg@érﬁ@fagéniﬁhaf maceutically effective
anount of a conpound of claim 15 A method of treating cardiovascul ar

di sease conprising the step of admnistering to a patient in need thereof a

phar macepd.i cal h¥ihel beféding dribetttreRiePdisstoBRWohpASing Mepdtep &6. 129. The
nmet hod of claim 128, wherein said cardi ovascul ar di sease is selected from

the group coAgdmitstarnglP anafientda Apeqy Hisreof g Rhegvaceulcally ieHiealeiamoung of o
03/ 011842 PCEAMSORALShfm 1BYResmbiabest @ﬁ@bﬁé%ﬁmon‘é&ﬁ;b@@l?@éimb@beh@va s,

hypertension, coronary heart disease, and coronary artery disease. 130. A
met hod of treating cerebrovascul ar di sease conprising the step of

adm ni sy NGhe hetRodeidHAt2H NwRGEH ddipdiepdtesrdilal ARERIE isctlddfeidCt i Ve
anount of a conpound of  claim15. 131. A nmethod of treat,i ngpgerl pher al

vessel di sead® @BHBPP@'%QQPEWWQW%‘FB hy@RT pFUPIPRNRAIe 9 ®nt in need

thereof a phaeaes timpatddfagiing@iidoss, BRTsIaémBf hybertfi@yBsHiRehi®fanalidduh 15.
132. A nethod of treating |upus conprising the step of adm nistering to a

patient in FR@%er eof a pharmaceutical |y effective anount of a conpound
of claim 15 133 A met hod of treating polycystic ovary disease conprising

the ste mn| rln atient in need_ thereof a . pharmaceuticall
L oot | J25anbmePes cLrealiia sl tesromarahe s oo SHaAnRETREA PR | n.

carci nog_enesh@e@méremfa@hairﬁédeatl@aumﬁe&ivagath st £poraourddicRirmtiering to a
patient in need thereof a pharmaceutically effective amunt of a conpound

of claim15. 135. A nethod of treating diabetes conprising the step of
adm ni stg4.i n@\ hethad pafréating SyRdrome X comprising the step of administering to a patient

in need thereof a pharmaceutically effective amount of a compound of claim 15.

125. A method of treating diabetes-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 15.

126. The method of claim 125, 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.

127. A method of treating obesity comprising the step of administering to a patient in
need thereof a pharmaceultically effective amount of a compound of claim 15.

128. A method of treating cardiovascular disease comprising the step of administering
to a patient in need thereof a pharmaceutically effective amount of a compound of

claim 15.

129. The method of claim 128, wherein said cardiovascular disease is selected from

the group consisting of atherosclerotic disease, dyslipidemia,
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need thereof a pharmaceutically effective anmount of a conpound of claim 15
in conbination with one or nore hypogl ycem c agents. 136. A nethod of
treati ng Bprdoose2 X conpri sing the step of adm ni stering tPeTaISpARIRNt i N
need thereof a pharmaceutically effective anmount of a conpound of claim 15
in conbi nat ingpershblBsterfentis, dBereashy PRY! e8] Hypagaritich, cdrdrharyhelrt hod of
treating diabgtes-related disorders conprising the step of admnistering
to a patient G92RRAN%REBHE2 %ﬁﬁ?ﬂ%ﬁ:eut ically effective anount of a
conmpound of claim 15 in conbination with one or nore hypogl ycem c agents.
138. The_pethod of claim 137, wherein said diabetes-relate I sorder is
sel ect ed3br 02\ mﬁﬁ@d@f gﬁ%}”@&ﬁ@%‘?‘f%&”%‘f 5*ﬁ9%§@r¢@m%'éw9 e fﬁ%@? %Cﬁe'mswm a,

i mpai red gl ugeaalidd iIVEREhEEB4 Bh&rd GibAiy Sfiddive bRloBRBGTERson Al oed
fasting glucose, dyslipidema, hypertriglyceridema, and insulin

resi st ance. fgag_lllb'\- met hod of treating diabetes, Syndrone X, or

di abetes-rel ated di sorders conprising the step of admnistering to a
patient in need thereof a pharnaceutically effective anount of a conpound
whi ch wds'i déhie Qﬁ?g%ttnﬁé’e“ "RbFsse! eé??ncﬁ'fp“%ﬂ%ﬁ‘eﬁ’ﬁ%o thod of claim
139, wher ei n agiilsteiigdRigatienl intredd teresideshdrhasalieslyediekiRmmédit ofa oup
consisting of hyperglycem a, hyperinsulinema, inpaired glucose tolerance,
i npai r ed fasppﬁéobﬁ“geﬁ‘g@“ "@yslipidenia, hypertriglyceridema, and insulin
resi stance. 183

132. A method of treating lupus comprising the step of administering to a patient in

need thereof a pharmaceutically effective amount of a compound of claim 15.

133. A method of treating polycystic ovary disease comprising the step of administering
to a patient in need thereof a pharmaceutically effective amount of a compound of

claim 15.

134. A method of treating carcinogenesis and hyperplasia comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 15.

135. A method of treating diabetes comprising the step of administering to a patient in
need thereof a pharmaceutically effective amount of a compound of claim 15 in

combination with one or more hypoglycemic agents.

136. A method of treating Syndrome X comprising the step of administering to a patient
in need thereof a pharmaceutically effective amount of a compound of claim 15 in

combination with one or more hypoglycemic agents.

137. A method of treating diabetes-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 15 in combination with one or more hypoglycemic agents.

138. The method of claim 137, wherein said diabetes-related disorder is selected from

the group consisting of hyperglycemia, hyperinsulinemia, impaired glucose
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139.

140.

folerance, impaired fasting glucose, dyslipidemia, hypertrfglyceridemia, and insulin

resistance.

A method of treating diabetes, Syndrome X, or diabetes-related disorders
comprising the step of administering to a patient in need thereof a
pharmaceutically effective amount of a compound which was identified by the

method of claim 41.

The method 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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