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wherein R' represents hydrogen, hydroxy, halogen, linear or branched (C;-Ci2) alkyl,

linear or branched (C;-C;2) alkoxy, substituted or unsubstituted arylalkyl group or forms a
bond together with the adjacent group R?;

20 R? represents hydrogen; halogen, linear or branched (C,-Ciz) alkyl, linear or
branched (C1-Cpp) alkoxy, (Ci-Cyp) alkanoyl, aroyl, arylalkanoyl, substituted or
unsubstituted arylalkyl or R* forms a bond together with R

R? represents hydrogen atom or substituted or unsubstituted groups selected from
linear or branched (Ci-Cpp)alkyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, aryl, (Ci-

25 Cp)alkanoyl, aroyl, arylalkyl, arylalkanoyl, heterocyclyl, heteroaryl, heteroarylalkyl,
alkoxyalkyl, alkoxycarbonyl, aryloxycarbonyl, alkylaminocarbonyl or arylaminocarbonyl
groups;

R* represents hydrogen or substituted or unsubstituted groups selected from linear
or branched (Ci-Cj;) alkyl, cycloalkyl, aryl, ‘ arylalkyl, heterocyclyl, heteroaryl or

30  heteroarylalkyl groups;
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substituted or unsubstituted groups selected from linear or branched (C;-Ci2) alkyl, aryl,
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alkyl, aryl, arylalkyl, alkbxycarbonyl or arylalkoxycarbonyl; R® and R’ when present on

nitrogen atom together may form a 5 or 6 membered cyclic structure containing c_;aybpn

25  atoms and one or more heteroatoms selected from oxygen, sulfur or nitrogen. R® is

hydrogen, when R" is at the third position of the phenyl ring and does not represent
hydrogen.

R" represents hydrogen, halogen, nitro, cyano, amino, haloalkyl, hydroxy or

substituted or unsubstituted group selected from linear or branched (C;-Cyo)alkyl, aryl,

30  arylalkyl, Theteroaryl, heteroarylalkyl, heterocyclyl, alkoxy, monoalkylamino,

dialkylamino, alkoxycarbonyl, aryloxycarbonyl, arylalkoxycarbonyl, aryloxy, arylalkoxy,

alkylcarbonyloxy, alkoxycarbonylamino, aryloxycarbonylamino,

arylalkoxycarbonylamino, fluorenylmethoxycarbonyl (Fmoc),

fluorenylmethoxycarbonylamino (N-Fmoc), -0SO,R®, -OCONR®R’, NRECOOR’, -

35 NRECOR’, NR'R’, -NR’SOR’, NR’CONR’R™, -NRECSNR'R’, -SO;R’, -SOR’, SR’ -
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-SR8, WD 03/048116 PCT/|B02/05064 3 S2NR8R9, -SOZOR8, -COORS, - COR9,
- CONRBR9, wohengis R8, RO and R1O nmay be same or differenPCams02/05064

i ndependently represent hydrogen, or $ubstituted or unsubstituted al kyl,
aryl, aryl al kyl, aI koxycar bonyl or aryl al koxycar bonyI R8 and R9 when

present on pi r a.pb or C|IC
structure cgg% ' Soaé\}rg §8§§0m§ %C&ﬁg% B Re %m%rﬁgﬁg %cted
f rom oxygener &etkdetit’ ar@r 1nﬂldpbﬁdbgﬂy’l :repré%eﬂtShyaﬂ)gblﬂt(Egehistlfutﬁ%ﬂuﬂs@bsﬁuﬁﬂdalhylj s an
integer fromQ t rese nt|o gt to a rocess for
the prepar atvh ﬁry%ﬂkytl Oa% Q‘i’rcfrﬁ@g??%if ?Wé‘ﬁb{ P 8§§en hBitegen

deri vati vesatoihgidiher athly Gomd a 6 dr@rmanbetéaejybh@itam@d SoabaRifg carbdiitbms and

pol ynor phs, their pharnaceutic acceptabl e salts, their pharmaceutically
10 accepf abP¥ FEHGRRLLOAYS i} Wé%%?’fyéﬁ“? S 6§1t‘i°|gﬁhs cont ai ning them The

present inventi Ofﬂ1§Ar§ﬁteg&|fﬁ>h€§t&@aﬂa%\f1§bnin%g@fﬂ&ﬁ'b%63 processes for their
preparation, their use In the preparation of conpounds of formla (Ic? and
1

their use as anﬁemr%ﬁs@tmtenﬁnwm Tefite dprf erocess fordhriepayatipnep! the above sa

hypochol est é‘Jn%o%H&sC tmﬁ}bggStheﬁ”aém%‘él%%o%ﬁ&a&ﬁméﬂi@fd&’ﬁq@sﬁ&fr stePbRBIEeRN | over
pl asma glucose, tri ceri 5insulin, lower total cholesterol (TC)

and i ncr eastel ghlywéﬁélﬁ,t thﬂi phereacetisaliHDienighle  lior dhpite nhavRageiisRIly
| i popr ot,gi N, oLt saafutgs@nﬁ céﬁﬁ%@brﬁﬁc%iﬁo‘ﬁ& ESEtniRP Ay onary heart

di sease and at’herosc er05| The conpounds of general formula (1) are
useful in reduciHg brsssnt \mvegmn abd ®bfes tohrovel mmteanmpmss%rf@pﬁbﬁlam s of

di t I h
and ol at edPgpAich MACRE (F RS pouBhirl L coBh TR Brmuiily) BRCH P hellug pases
hyperl i pi plemtaljabhtgqobmgilipiﬂemicaanttv}»ps@w@h@hmpmlcﬂtmiﬁla}c doogeviidsg of

at her ogeni ¢ "pﬂ%r biehdiRas b XSG O IR ik ROBROLE! Mo ARMadDL.  The
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dystrophy, pancreatitis arterigsclerosis,. reti n at hy, xanthoma, eating
di sorders, Bﬁ‘mfafﬁﬁﬁt VERLofverye o density dipepsptiion @nd i rCJ%‘F’ Comgu%nﬁ&gﬁds of

the present ,lQURNHVERHAT Raftl B0 #R&f Wr ik (thR@tment of renal diseases including
glomerulonephritis, glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis

25  and nephropathy. The compounds of general formula (I) are also useful for the treatment
and/or prophylaxis of leptin resistance, impaired glucose tolerance, disorders related to
syndrome X such as hypertension, obesity, insulin resistance, coronary heart disease and
other cardiovascular disorders. These compounds may also be useful as aldose reductase
inhibitors, for improving cognitive functions in dementia, treating diabetic complications,

30  disorders related to endothelial cell activation, psoriasis, polycystic ovarian syndrome
(PCOS), inflammatory bowel diseases, osteoporosis, myotonic dystrophy, pancreatitis,
arteriosclerosis, retinopathy, xanthoma, eating disorders, inflammation and for the
treatment of cancer. The compounds of the present invention are also useful in the
treatment and/or prophylaxis of the above said diseases in combination/concomittant with

35  one or more of HMG CoA reductase inhibitor; cholesterol absorption inhibitor; antiobesity
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| evel of HDlipareFiesEREb| Highydensitypliraperiein st tl?i’é“%ﬁ’ offr ¥EW; iGi dnsity
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chol est er ol ﬁ}ar]lvé%% t§]? Macl kl(nnolr)l et a\m Tl %l ol 1(}hear% 261 (iegésggﬁ
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therapeutic sign ftgﬁﬂ%g J&%B ‘H?t&&t{e%%”nﬁrﬁar&lfd b&eﬁa&yf&ﬁ& %élfe@rrapla@éﬂe@ apd
coronary heart di "sease ? esity Is a di sease highly prevalent in
af f | uent sO(fmmﬂwémchamdpnman}yefre@@nélesipmﬁ@l cholesterol. Miller ef al.,” (Br. Med. J., 282

(1981), 1741-1744) have shown that increase in HDL-particles may decrease the number

of sites of stenosis in coronary arteries of human, and high level of HDL-cholesterol may

25  protect against the progression of atherosclerosis. Picardo ef al,, Arteriosclerosis 6 (1986)

434-441 have shown by in vitro experiment that HDL is capable of removing cholesterol

from cells. They suggest that HDL may deplete tissues of excess free cholesterol and

transfer it to liver, which is known as reverse cholesterol transport, (Macikinnon et al., J.

Biol. chem. 261 (1986), 2548-2552). Therefore, agents that increase HDL cholesterol

30 would have therapeutic significance for the treatment of hypercholesterolemia and
coronary heart diseases (CHD).

Obesity is a disease highly prevalent in affluent societies and in the developing

world and is a major cause of morbidity and mortality. It is a state of excess body fat

accumulation. The causes of obesity are unclear. It is believed to be of genetic origin or

35 promoted by an interaction between the genotype and environment. Irrespective_of the
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PPAR- a, PPAR—ﬁ/ and PPAR-S. These PPARs regul ate expression of target genes
by risk of CVD. Numerous studies in the past have shown that lowering of plasma
25  triglycerides and total cholesterol, in particular LDL and VLDL and increasing HDL

cholesterol help in preventing cardiovascular diseases.

Peroxisome Proliferator Activated Receptors (PPARSs) are orphan receptors belonging to

the steroid/retinoid receptor super family of ligand activated transcription factors. (Wilson

T. M. and Wahli W., Curr. Opin. Chem. Biol., 1997, Vol. 1, 235-241). Three mammalian

30  Peroxisome Proliferator Activated Receptors (PPARs) have been isolated and termed
PPAR-a,, PPAR-y and PPAR-3. These PPARs regulate expression of target genes by
binding to DNA sequence elements.

Certain compounds that activate or otherwise interact with one or more of the

PPARSs have been implicated in the regulation of triglyceride and cholesterol levels in



bi ndi ng to DNA sequence el enents. Certain conpounds that activate or
otherwi se interact with one or nore of the PPARs have been inplicated in

t he regulwobiosmnssaic tri gl yceride and chol esterol |evels in YWOraBi2046416

PCT/ 1 B02/ 05064 6 animal nodels. (U S6 patents 5,847,008; 5,859,051 and PCT
publications WO 97/28149; WD 99/04815. A wealth of information exists on
the influence of PPAR a agonists on the cardiovascular risk profile for

exanpl e fi bidmgl reedelis((OF- RAEMBOLIILORN 81O @ndBk PRIPRYons WO RJarT 4% s

correct athgipapmigsdysli poprotei nem a. Several angi ographic intervention
trials have denonstrated a beneficial action of these drugs on
at her oscl erot i ¢ A extah ofriofrastitmosxistared the sollyencd P6APAR eaprgpnisfdos dondar y

preventi on Likal Sl 3SR L8 aRathil RELATARSoPlom BB QYARGLL A AYSRL o

(Ricote M ass n ar maco Cl ences

22(9); 441- 44§0n1s’t@cdmsmtheeogeh$ d&dqiopﬁoltmﬂerrfm [Seadraanginpiaphic anevemtiak riAPAR- a
activators, uce the Q:le%tnat” erlgeleves adelevatethelevels
of HDL-C si ]’r‘ﬁXF smanieed a bep %F‘%FO Ut O PSRRI CESOHRRETER D | ow
ef ficacy regid keiurg ftungbuﬁ@@%d sedvR g PEeenfionMyiaBishos a drodaedniididentd6f cat ed

in patients W|th [ alred enal nd atic func i.o and in nant and
nursi ng wongidioyase gpjg @Elafﬂ%lgﬁé%%mces,

under st andi pp19042 ép)hau @J;ga of PPAR— i n di fferent pathophysi ol ogi cal
conditions in addition to the well-docunented favourable effects on Iipid

profileloThe i nf%ﬁﬁmheufgﬁt that fikrates. orhichrarq ek P Arp getivaiis csdce Bl s, whi ch

is the hall r eci hanced
PPAR-a act i @@g Qlfg%ﬁéﬁn%cl%ﬁ ﬁagﬁ’k’%ﬁ}’%ﬁ% Jlﬁﬁﬂ}aﬁcsgl?dlmi%&glyb%@; m?ﬁq 148) .

20 Recent ethuedme ef @wggelsqcsﬁsp lo& lovo pdicedy Wﬂm&ahlg}eé@pq ancidenee Qf%}‘(@msng
| nsul i n {ﬂ?d dobfh-Inkiicalelt il BitioR Sfin IBBRRA B the iRk d NERA Aprnbiu at o7 ¥

and nuscl e I nsut 1 n- reS|st such as ‘obese Zucker
rats, high a’naltmrhélmgwbmmand sucr ose- Iard fed rats, PPAR-a |igands inprove

insulin sensitivjty and obesity. rther t i | ing.a ty of
the statifns has %%‘%—f(%vef g‘ﬁﬁgﬁs %’%éﬁara%aggogetss S (ﬁ’rsg'ﬁg\'ﬂggﬂhgégleto g?b/}ﬁr} %5
addi tion t oinl difftdefpatiivphpsslegiodl conditidralin |add1’§ion ﬁioﬂ’remlhdmmﬂéntetdrﬁaahﬁaHmave
shown i nprovenent ul nsitivit wher.ei n wer e
enpl oyed. é%‘i%tsr‘é’ W@PH’% f%ﬂ‘f@fr{ma%ya %’&1 ?ﬁc TP 008 WHX e% Gl ‘g{%ih 50;
2809- 2814, M-{Hé H)alﬁlarlM)f aﬂ\/&UsclJ:rosM scmd tJE’efh'ﬂElblt@ by the enthedagtPaR- oc%@lﬁkaﬁy 51;
901-909, Ye J, Doyle P. J. and Iglesi D abetes; 2001; 50;

411- 417, anvanér@dmat@éwulrwe@9%&5%41 é49@ JPET; 2002; 302; 232-239).
30 Thus fhere isg, n1! Q$18£n%§tsh§%sévthg§81%eoff %Aﬁ%ﬁ%o@pt@ﬁqﬁ' RlpPovilth %uhﬁ?ed for

l'i pid éontrol an er rec evi dence even for insulin‘resistance.
Li m t at i ons sakitivite ]'¢1h|a$ éadr Yemonsrated that by lowering circulatory and muscle lipids in

insulin-resistant rodent models such as obese Zucker rats, high fat-fed mice and sucrose-
lard fed rats, PPAR-o ligands improve insulin sensitivity and obesity. Further the lipid
lowering activity of the statins has been linked to a cross talk with PPAR-a recepfor in

25  addition to limited cholesterol availability. Some clinical trials have shown improvement
in insulin sensitivity indices, wherein fibrates were employed. (Guerre-Millo M, Rounalt
C. and Poulain P; Diabetes; 2001; 50; 2809-2814, Muoio D. M., Way J. M. and Tanner C.
J.; Diabetes; 2002; 51; 901-909, Ye J, Doyle P. J. and Iglesias M. A; Diabetes; 2001; 50;
411-417, and Roglans N, Sanguino E. and Peris C; JPET; 2002; 302; 232-239).

30 Thus there is an interesting evidence for PPAR-o agonists to be used for lipid
control and as per recent evidence even for insulin resistance. Limitations of the currently
available medications coupled with the fact that lipid abnormalities are on the rise
worldover necessitate the discovery of more potent and safer PPAR-o agonists. In

continuation of our research work on PPAR agonists (U.S. Patents 5,885,997; 6,054,453;



avai | abl e nedi cations coupled with the fact that |ipid abnormalities are on
the rise worldover necessitate the discovery of nore potent and safer
PPAR- a agwoioshsiid n continuation of our research work onrEPABR2AgAM St S
(U.S. Patents 5, 885,997; 6, 054,453; WD 03/048116 PCT/IB02/ 05064 7

6, 265, 401: PCT application PCT/1B02/04275) to address this unnmet need, a
series of cog}‘:)ounds have, been S%(Pt hesi zed which has been disclosed in the

present i nveRbHH: PP prplication BCIXIBQA DA/ Ry 1o eddrase Hhis jvamst pepd, at sEpy of

derivati vescaitbutdiglate B8 IsPEBesBRY GHRERA: BRRALEIBE ik hehfosbisig@iwhtidd) t he
treatment of hyperglycem a and hyperchol esterol emi a. Sone of such
conpounds described in the prior art are outlined below i) U S. Pat.
5,306, 726, WO 91/19702 di scl oses sevepglr s3¢aryl - 2- hydroxypropionic acid
derivatives of general formulas (lIla) and (Ilb) as hypolipidemn c and

hypogl yceni ¢ 10A &yedlkygl catboxplicvacids, timdyderivaineeoynd teiCrpalegs have jee rqportR 7~\ 1

(110 “ano CHs(TRTE) B Gul P E AR Spa IRt LS R 1

i i) | nternatingeahdspighiribedin thepioart AR @E1ed3188: and WO 96/ 04260 di scl oses

ds of forguyl b i ey PR A
xanpl o of PhescSorsout s 20 ek E 2 Dot peri AR tdpdp ka7

acid derivatives of general formulas (Ila) and (IIb) as hypolipidemic and hypoglycemic

X2’ ~_-COY'
Z—,Q/\Y/A\,/’ﬁ/COW ‘_ /©/\|/1

X'R Z '
SN

10  agents.

Examples of these compounds are shown in formulae (Iic) and (IId)
COOH

BnO

eWset’

(o)
@)
CH,

sOUsan
Ph—< OEt

\N o (11d)

ii)  International publication Nos. WO 95/03038 and WO 96/04260 discloses

15

compounds of formula (II e)

COOH
CHs 3 . )

An example of these compounds is shown in formula (II f)

CH COOH
N e ar
\>—-lll /©/H\\< OCH,CF3

iii)  International publication Nos. WO 94/13650, WO 94/01420 and WO 95/17394

discloses the compounds of general formula (II g)

20



CH3 (~ \ -NOI HOCH2CF3 0 iii) International publication Nos. WO

94/ 13650, WD 94/ 01420 and WO 95/17394 di scl oses the conpounds of general
formul a (WO ogp48d 03/ 048116 PCT/ 1 B02/ 05064 8 X-(CH2)n O RETABO2105064R™ (|1

g) An exanple of these conpounds is 8hown in formula (Il h) COR2CH2CH3 N
CH3 (Hh) NOf O OCPh iv) International publi cation No. V\DOO/49005

di scl oses the conpounds of general royla (I1,1) L2 - (rr i) 121 rR
Het-L1 \~J R 2 An exd’ﬁﬁl’ o{C'f'HES‘eOC‘O L %US‘YIERShOWn |ﬁH§5rwla (11 j) H

Comounds of JEaErA o ipe FonRfl ?@‘%AV%“ Bl A8 (10 0 R R 11

12 0 GR (CH2)o0-1-CGR12 R6.RY or CECHIH of these conpounds is
shown in fornula (11 8 (1'1d) NHSQ2Bu 151Wh))

I nternational publicagik 7 &hdO%pptent No. 5,227,490

di scl oses the conpournds O general formula (11 n?

iv) International publication No. WO 00/49005 discloses the compounds of general

5  formula (IT i)
72'R— Het— (\ (i)

\/ 12—y

An example of these compounds is shown in formula (11 j)

H
Q 0 N -
( (iij)

V) International publication No. WO 94/12181 discloses the compounds of general
10 formula (II k)

X=Y—Z—Aryl—A—B (Il k)
8
O R\/ R®
C—R™ Q
-—7( (CHp)o1-C—R"
R® R’ of R0 R

An example of these compounds is shown in formula (II 1)

HO\/\ I 1
COOH (1)

H
NHSO,Bu
15 vi)  International publication No. WO 93/16697 and US patent No. 5,227,490 discloses

the compounds of general formula (I m)

R1\ R?
AN
Z—Y—X " COOR®

An example of these compounds is shown in formula (11 n)



RLR2 R2 (Il M Z-Y-X COOR3 An exanple of these conmpounds is shown in
formula (11 n) WD 03/048116 PCT/1B02/05064 9 COOC2HS HND-(CH2)40 1 OH (I
n) vii) Ilwbesmnati©onal publication No. WO 99/62871 di scl osesTiB®/So@pounds
of general formula (Il o) (CH2)n CH290 A (110) D -~ 11/ 1- 5 D wherein A
is situated in the ortho, nmeta or pare position and represents R3 RL 1 1
RBRR -GCGCGCORori 1R4112-CGCCGCOR RAN g _ggle of these conpounds is
shown in fornmula (Il p)__CH5 OH (I 'S ¢ Hg o viii) Internationa

publication No. WD O 4838 dj.scl as ounds of gdéhejal fornula
(11g) R R3 R5 R7 | P‘/Né\;)%zﬁpkgc 7 (q

R2 R4 R6 R8 An exanpl e
of these conpounds is shown in formula (HH) O N O\ O-~O ~ (lIlr) 15 ix)
I nternational publication No. WO 99/62872 di scl ose the conpounds of formula

(11s) vii)  International publication No. WO 99/62871 discloses the compounds of general

formula (IT o)
(CHz)q—CHz-O N (llo)
o @ A
D' D"

wherein A is situated in the ortho, meta or para position and represents

'?3 ‘?1 R® R
—C—C—COR or i _ ]
24 FI{Z C —C=C—COR

(itp)

o
MeO,SO

10  viii) International publication No. WO 00/64888 discloses the compounds of general

formula (IIq)
\ /l\ ‘ —_
A B @——()—C—B—(—j—. T E~Z (l1q)
R? = R® R®

An example of these compounds is shown in formula (IIr)
CLa i

15 ix) International publication No. WO 99/62872 disclose the compounds of formula

(IIs)
0 J
e (L ™
o >



OO0O(lls) S O0CH 00 WO 03/048116 PCT/1B02/05064 10 x) Internati onal
publication No. WO 00/ 63153 di scl oses the conpounds of fornmula (lI1t) A
1\z, A2 (G310 02C) | Rs u (fit) mMQ-Ar YRS M An exaopliBo2fsoddhese
compounds is shown in fornmula (Ilu) ®# p cooH (llu) 1O \ \ \ xi)

I nt ernati onal publication No. V\D 01/ 55085 di scl oses the corrpounds of
formula (l1lv) X1 X2 Y.1 zg RRI 20 % "~ OR4 An

exanpl e of Fhesentemabiona public lglh 0 WG, 09/g |<§Sf(lqsm e@mm(dﬁmfomﬁﬂa | O\
MeO 10 OVe fgyv (3- phenyl (x-hydroxysubstituted propionic acid derivatives
have been reported which have been used as internediates for the synthesis
of target nolecules. Sone oh ‘sush conmpounds described in the prior art are
outlined below 15 i) Europea&'_é%gnt Appl i catl on EP0816316 di scl oses

conmpound of formula (va) ) Ra (g
C a(@—Ar YR®

M

An example of these compounds is shown in formula (ITu)

._-COOH
o
(r o r
5

X1) International publication No. WO 01/55085 discloses the compounds of formula
(IIv) '

X1

X2/|\/l[Y

) 1

Z” (CHy), R g2® (1v)
m(Qi——Ar%OR“

An example of these compounds is shown in formula (IIw)

COOH
/©/\( (liw)
| . 0 (O
MeO

10 ' OMe

Few B-phenyl o-hydroxysubstituted pfopionic acid derivatives have been reported
which have been used as intermediates for the synthesis of target molecules. Some of such
compounds described in the prior art are outlined below:

15 i) European Patent Application EP0816316 discloses compound of formula (va) -

R ® COOR®
H\ X ) (va)
L OH
R2

The compound of formula (va) was further converted to 1,2-ethanediaol derivative of the

formula (vb)



\ (va) (~/ OHR2 The conpound of formula (va) was further converted to
1, 2- et hanedi aol derivative of the fornula (vb) WO 03/048116 PCT/ | B02/ 05064
11 R1L n GWo@shis1icc, / OH R2 These 1, 2-et hanedi aol deri varcvaBo2zasesdusef ul

i nternedi ates for the pharmaceutical sttand agricultural chemcals. ii)
Japanese Patent Application JP 10017540 di scl oses conpound of formula (vc)
NH2 (vc) 5 HO CO2Bzl The conpound of formula (vc) was further converted to
a conpound of fornula (vd) R O Boc, N 0 CO2Bzl Summary of the
I nvention The objective of t invention i(@bjo provide novel
compounds of the 1o general for | a ¢H) having predom nantly PPAR a
agonistic activity with nargg reduced toxicities associated with PPAR y
activation for reducing blo glucose, lipid Ilevels, |lowering chol esterol
and r educi nghésedy2-eihaggdiachvidedivabessedre aiseth] atdrmedistes fort the phimeasniesis aaad/ or
prophyl axi s_of ﬂu SE3Ses. .k elated to increased |l evels of |ipids,

at her oscl er 8¢{%, I%Sfongmf artery di seases, Syndrone-X, inpaired glucose

t ol erance, iipsul Japarkse Pﬁsnts’tp@h(‘m;)nHm$md105nﬂ(ﬁ®ﬂtﬁéﬁ¢mohﬁﬁﬁﬁfﬁgndl@(VTCYpe 2

di abet es and di abetic conplications therﬁ f, for the treatnent of diseases
wherein insulin resistance is the pdthg eéiological mechani sm and for the
treatnent of hypertension, with be efficacy, @o ency and | ower
toxicity, we focused our researcphtozdevel op new Lpounds effective in the
treatment of the above nentionef diseases. Effort in this direction has

| ed to conpounds having 20 gg% oggﬂnula (1). The main aspect of the

present Pnvention is therefore, to pfovide novel alkyl
The compound of formula (vc) was further converted to a compound of formula (vd)

o™
/| O (vd)
P

Summary of the Invention

The objective of the present invention is to provide novel compounds of the
10 general formula (I) having predominantly PPAR o agonistic activity with markedly
reduced toxicities associated with PPAR vy activation for reducing blood glucose, lipid
levels, lowering cholesterol and reducing body weight with beneficial effects in the
treatment and/or prophylaxis of diseases related to increased levels of lipids,
atherosclerosis, coronary artery diseases, Syndrome-X, impaired glucose tolerance, insulin
15  resistance, insulin resistance leading to type 2 diabetes and diabetic complications thereof,
for the treatment of diseases wherein insulin resistance is the pathophysiological
mechanism and for the treatment of hypertension, with better efficacy, potency and lower
toxicity, we focused our research to develop new compounds effective in the treatment of
the above mentioned diseases. Effort in this direction has led to compounds having

20  general formula (D).
The main aspect of the present invention is therefore, to provide novel alkyl
carboxylic acids of the general formula (I), their derivatives, their analogs, their tautomeric

forms, their stereoisomers, their polymorphs, their pharmaceutically acceptable salts, their



carboxylic acids of the general forrmula (1), their derivatives, their

anal ogs, their tautoneric forns, their stereoisoners, their polynorphs,

t heir phavowmseasiical | y acceptable salts, their WO 03/ 0481p6T/REIR/05BA2/ 05064
12 pharmaceutical ly acceptabl e sol vatigs and pharnaceuti cal conpositions
containing them or their m xtures. Another aspect of the present
invention is to prqvide novel alkyl carboxylic, acids,  their derivatives,
their anal o§rmpsfalirally ATPPIADIG olvalsAed nbprmiaceulical CopPosifigRss conung them,

pol ynor phs, of fa&ik misgh@s.maceuti cally acceptable salts, their pharmaceutically
accept abl e sol vates_ and pharnaceuti cal conpositions containing them or
their m xtures whpetherspeet abihe PESEY imventige: s (9 prpvidy #pYr elkphaykoxslivirdds, PPARY,
and optionakey aeiablds, HEr CaMlogt eHea! Bfomdrid asidis! iRy R ORNLRE, 3gopi st
activity agai nst PPARa and/ or PﬁARy. Yet anot her aspect of the present

i nventi of i Bolymophyvihes phagmasewisall aecepiplle safss, ﬁh@pavgmawnezﬂlqu@wtable
carboxyl i c agids £l JiRfdtkRidel dompgddfbhs EdiMﬁ%'t ESor I InkixARRA! ARG mbf1e! 1
tautonmeric forns, their stereolsonmers, their polynorphs, their

phar maceut i bael agomistc egitvith lagaing APAR oa atl/othBR ARp rad roptiensdly dalhibly FAGGePesbl e
solvates. Still another. aspect. of t.he present inventiqn i 0 provide
pharnaceutigg'dm%dﬁﬁ@@???i Vgﬁﬁﬁﬁ?ﬁﬂﬁ‘Wé&ﬁﬁBﬂﬁﬁE&%ﬁmﬁﬁEbgé-éral fornul a
(1), their anal O%St_, aﬁd‘ﬂl&iirraspé& afethé Wﬁ&deﬂﬁﬁ)iveﬁt{b@i fsl foapﬁo@merﬁ,prr]dcbﬁi for the
stereoi somers, their_polynorphs, their salts, solyates or their m.xtures in
conbi nat'? on PIRPEANELPY éﬁbflég@amceaﬁﬁg af Gyt &), T RS oo S G a
normal |y enphfyRecifemil bR kleRtgissMeR, GAFPAISnbipBs IheirPHRAERREuRSREsdcepthiblt he
present invention_ is to provide novel internediates, a process for their
pr epar at i onS&iandSeir pharseeyticllyareeptableeseaigspr ocesses for preparation of

al kyl 20 car boxyii CandfbASsfet fo?7 4] Freédnd intddBbi idell YRNvide PharkliRufical
anal ogs, their tautoners, their stereoisoners and their use as _
ant i di abet i eompgsiions podieming canprquase of tthe faeeralh{pyarlo(lystheir ginglepy their
conpounds. —Beial&d MR SaftbMREd MeiP ftefefBorh &Y SRLi ROty RBroNe Vifibir abs AoWates or
a- oxysubstituted propanoi c acids having the general formula (I R13 R5 R1
2 O X. NAr RtheiryRaturgsinRmbineéion vy suitahlp wasiers; padvents dapays and pfberr media

t aut omeric &%gﬁ | t i r hel pol ynor phs, their
pharnaceuti%a yygcggg%%@ﬁg&ggkgggﬁfﬁgV%hghgrnaceuticalIy accept abl e

sol vat es wher ei nAn@berRpecepl the prasent inyefrtiogento prgvidenoyel ihigiroggiéates, 4 proegss or

branched ( C}c;rca]igi) p?elp@é]cim laﬁc{]ﬁger of the intermediates in processes for preparation of alkyl
20 carboxylic acids of formula (I), their derivétives, their analogs, their tautomers, their
stereoisomers and their use as antidiabetic, hypolipidemic, antiobesity and

hypocholesterolemic compounds.

Detailed Description of the Invention

25 Novel B-aryl a-oxysubstituted propanoic acids having the general formula (I)

R13 " |lq5 R 2 o
R
St AL
J\D/m ﬁm R°0 YR v
R

their derivatives, their analogs, their tautomeric forms, their stereoisomers, their
polymorphs, their pharmaceutically acceptable salts, their pharmaceutically acceptable
solvates wherein:

30 R! represents hydrogen, hydroxy, halogen, linear or branched (C;-Ci2) alkyl, linear
or branched (C1-C1) alkoxy, substituted or unsubstituted arylalkyl group or forms a bond
together with the adjacent group R;



or branched (Cl-Cl12) al koxy, substituted or unsubstituted aryl al kyl group
or fornms a bond together with the adjacent group R2; WO 03/048116

PCT/ | BO2/Wb064481i63 R2 represents hydrogen, hal ogen, |ineaPCofiBixvEnEhed
(C1-C12) alkyl, linear or branched (81-C12) al koxy, (Cl1-Cl2) al kanoyl,
aroyl, arylal kanoyl, substituted or wunsubstituted arylalkyl or R2 forms a
bond toget her w

h resents hydrogen ato subtlt ted or
unsubstituted gr uﬁ%prgsggc]{yggogie’?’oﬂﬂtbgfni ih °rol?ra’t‘)°?‘]8‘£(§ﬁ 2? 6119’ 15031 0y |
cyc: o?Lk?/l bﬁh}ﬁlaielaﬁlt(&)‘d?é} k%él%o}@ycd@i@j bealﬁhr;oynr Yoy, (ﬁ%m%@&mals#@?gyﬁd, oRr 0yl ,
aryl al ky aryl al kano etes c e eroar et eroaryl al ky
al koxyal kyl / %{‘ %‘g’}S‘yW§PrRafg9%%&%}E‘éﬁ% FW“% ’yI am nocar bonyl , or
aryl am nocar bonyk3 re@FREHIS hy d%ggeﬁwnesﬁmbammédro@gﬁﬁbwmwg&;u §§éﬁé%€€d Ofom
unsubsti t ut ed groups sel ect fromlinear 10 or branched (Cl-C12) al kyl,

cycl oal k9l , lingay|or bianabsd KGi-Crodkdr evsjealign., cyrlaalipbdled cxstoalisayle evdr (Tial kyl
groups; Y I epjassiys :953»19%Pylmle%?ylmaMR)l&&ermﬁyﬁ ﬁ%%eraﬁpr eﬁe?e@&a%ggmgif ogen
or substituted or unsubstituted dgroups Sel ectéd fromlinear rahched
(Cl- C12) al RYepxyaligys|alkoxgeaghoyyl gryloxygarbens alkaminegatbanyy pr argemifocarbonyl

aryl al kanoy ouggt erocyclyl, heteroar yI 15 heteroaryl al kyl, al koxycar bonyl
or aryl al koxycarb nyI groups; R4 and R? t oget her may forma substituted or
unsubstituted 5 Br re@rqmﬁ)meemwmﬁwqdmmmsmdarqupm@m@ritfmm lipgapns, a

ni trogen,at p n

het er oa{11 orrsgmbr%miéﬁ;é 221 511;@ ack’:lXalgﬁ ua?gllorag)ﬂ?l bge E&ﬁﬁglg?e%é} %gaarklt

hydr ogen orhstalbslwﬂatlknletbupsr, unsubsti tuted groups sel ected from al kyl, 20
al kenyl, cycl oal ky I 7, ahyh7 I ar al kanoyl
group; n and m a?ekeporq%ée(rgéerosg’g%ng%nmf?ngn&l(g )ga ‘illle%r zﬁ”r ree %Sg %rsogelf dted or
unsubsti t ut eldasgnutadpﬁ maibe‘mh@d groupmseleated Boin lp]laam;tl‘temhed @ pht)haikénayl,

G byt obens BROTAY | MY RTIBRYE . KAt APSL ada oy | PSRRI Hjproan

pyr ?ﬁol yils, 35tellmetym1t3h|,i ﬂgﬁgyhrbommz@x;gﬂbctwraraml tghﬁlpk i I:(bandTRb t@atgsﬁ hiajrz:e gt S
on the gr ou y. be_se -om | i near ar. branche
optionally géﬁ’é?@%%(ﬁ%é&sé% > or 86‘?‘? I‘i?’c QPBERa FOHRIES CEP1 | | oxy
banaoet aCﬁionfé}JﬁﬂltraﬁelﬁeLi@hWhlc ambﬁtéonblslbﬁch aﬂ; OﬁHmfg@Whﬁlg&hgﬁgﬂaﬁme H7

benzoyl and th H“Eke am no, fﬁC%|
and NHCOOsHECIEFiRs F9B oKy ges, Sulfy ¢ nrogsmy boxylic or sulfonic 30 acids and

their derivativer’ rdpefsbt@hydtOfenQr seRtiRedYrivasibstitdied pebups ki@ bityi, ncl ude
am des, chlorides, esters an a,llgﬁd“ des of carboxyljc acid and sul %’OI’]I c

aci d. X Peppiswtksyclogupyycloaligfallgy, aryl. eylaliyl, eyoy] exarefaneyl growg =) - - |
-0 (CH2)d-, - n and m are integers ranging from 0-6;

Ar represents substituted or unsubstituted groups selected from divalent phenylene,
naphthylene, pyridyl, quinolinyl, benzofuryl, dihydrobenzofuryl, benzopyranyl,
dihydrobenzopyranyl, indolyl, indolinyl, azaindolyl, azaindolinyl, pyrazolyl,

25  benzothiazolyl, benzoxazolyl and the like. The substituents on the group represented by
Ar may be selected from linear or branched optionally halogenated (C;-Ce)alkyl,
optionally halogenated (Ci-Cs)alkoxy, halogen, acyl such as acetyl, COC,Hs, butanoyl,
pentanoyl, propionyl, benzoyl and the like amino, acylamino, such as NHCOCH;,
NHCOC,Hs, NHCOC;H; and NHCOC¢H; and the like; thio or carboxylic or sulfonic

30 acids and their derivatives. Derivatives of carboxylic acid and sulfonic acid include
amides, chlorides, esters and anhydrides of carboxylic acid and sulfonic acid.

X represents —C(=0)-, -C(=S)-, -C(=S)-0, -C(=0)-0O-, -C(=0)-S-, -O-(CHz)¢-, -
NH-(CHy)¢-, -O-C(=0)-, -C(O)CH,-, -CR*=CR®-CH,-; -CR*=CR®-CO- where R* and R
may be same or different and represent hydrogen or (C1-Cealkyl; d is 1 to 4; or X

35  represents a bond;



NH(CH2)d-, -OC(=0-, -C(OCH2-, -CRa=CRb-CHz2-; -CRa=CRb-CO where Ra and
Ro may be sane or different and represent hydrogen or (Cl-C6)alkyl; dis 1
to 4; or woo3b4g1epresents a bond; WO 03/048116 PCT/ |1 B02/ 0B06AB02104046
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al koxycar bo®y! &mri mgthll@lrppbmme%thbphpylb’hmgmd dO@ery)It @ka@@&?mb}édrbmw am no,

f 1 uorenyl met hoxygar hony e X Lo C)

| C802R8. - COONRBRY. BM‘%&%&I k’%ﬁf?& %&W@%@g%&ﬂl s%%“%‘lﬁ?ﬂs%‘}?‘% ke coRo

- CNIRJ%Igm N\Tgﬁ&ﬁﬂ&d M%@@ﬁ@iciﬂmg@uls sele@@l BmNmﬂgprdb@@Q@R&Cl-Cﬁm& aryLOR9,
er, i ent :

i ndependentl 1@@@? Rglg%efoaﬁa h%roa%ﬁk%ljbﬁ}%{g? W 91541 M“%{g Ubsl%ﬁ?)q kgl é?q{yl ,

aryl, aryl ald@kylanalhk,oalmcacdjb@yl aquomgﬂbaﬂ}k,oarylaﬁmmagbbnylwybnyt aﬁeglanvbm

present on n tyi{)%’%’%n atom t oget h r c¥bo or m. a Y or 0e gaorlb(g: ir?,
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atom together may form a 5 or 6 membered cyclic structure containing carbon atoms and
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25
Suitable groups represented by R' may be selected from hydrogen, hydroxy,
halogen, linear or branched linear or branched (C;-Ciz) alkyl group, preferably, (C-
Ce)alkyl groups such as methyl, ethyl, propyl, isopropyl or t-butyl; linear or branched (C;-
Cjy) alkoxy, preferably linear or branched (Ci-Ce)alkoxy such as methoxy, ethoxy,
30  propoxy, isopropoxy and the like; substituted or unsubstituted arylalkyl such as benzyl,
phenethyl and the like or R' together with R* may form a bond. The arylalkyl may be
substituted by (C;-Cs) alkyl, (C-Cs) alkoxy or hydroxyl group.
Suitable groups represented by R? may be selected from hydrogen, halogen, linear
or branched (C;-Cy,) alkyl, preferably linear or branched, (Ci-Ce)alkyl groups such as
35 methyl, ethyl, propyl, isopropyl or t-butyl; linear or branched (C;-Cy2) alkoxy, preferably
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25  heteroarylalkyl group may be substituted; (Ci-Ce)alkoxy(Ci-Ce)alkyl group such as
methoxymethyl, ethoxymethyl, methoxyethyl, ethoxypropyl and the like, the alkoxyalkyl
group may be substituted; (Ci-Cg)alkoxycarbonyl such as methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl and the like, which may be substituted; aryloxycarbonyl
such as phenoxycarbonyl, naphthyloxycarbonyl and the like, which may be substituted;
30  (C;-Ceg)alkylaminocarbonyl, such as methylaminocarbonyl, ethylaminocarbonyl,
propylaminocarbonyl and the like, which may be substituted; and arylaminocarbonyl such
as PhNHCO, naphthylaminocarbonyl and the like, which may be substituted. The
substituents on the group represented by R’ may be selected from halogen, hydroxy, cyano
or nitro or substituted or unsubstituted groups selected from alkyl, cycloalkyl, alkoxy,

35  cycloalkoxy, such as cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy and
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such as cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy and like;

25  arylalkoxyalkyl such as benzyloxy-CH,-, benzyloxy-CH,-CH,, naphthyloxy-CH,-, 2-
phenethyloxy-CH,- and the like; aryl, arylalkyl, heterocyclyl, heteroaryl, heteroarylalkyl,
acyl, acyloxy such as OCOMe, OCOEt, OCOPh and the like; hydroxyalkyl, amino,
acylamino such as NHCOCH3;, NHCOC,;Hs and the like; arylamino such as HNCgHs,
NCH;(C¢Hs), NHCsH4CH3, NHCsHy-Hal and the like; aminoalkyl, aryloxy,

30  alkoxycarbonyl, alkylamino, such as NHCH3, NHC,Hs, NHC3H;, N(CHs),, NCH3(CoHs),
N(C,Hs); and the like;  alkoxyalkyl, alkylthio such as methylthio, ethylthio, propylthio,
isopropylthio and the like;, thioalkyl such as thiomethyl, thioethyl, thiopropyl and the like

carboxylic acid or its derivatives, or sulfonic acid or its derivatives.
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NHCOOC¢H4OCHj; and the like, which may be substituted; arylalkoxycarbonylamino
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SO;NRPR’, -SO,0R?, -COOR’, -COR® or -CONRER’. R’ is hydrogen when R™ is at the
third position of the phenyl ring and does not represent hydrogen.



NR8COR9, -NR S02R9, NRBCONRIR o0, - NRBCSNR8R9, -S02R8, -SORB, -SR8, -
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substi t ut ed;ha OﬁllineFl%‘“art?ﬂ“‘ﬁ?‘B‘ﬁbyls%}@hﬂlﬁsmﬁyr(pd%)alkf”ﬁi é‘ﬁfﬁll as ﬁllﬁﬂ%PP(}’, pheEsel yl |

oxazol yl', 't @k@%ﬁ} ¥ha thb mkeiambwhmy b9§@a§m€eal ¥y b} 5@5% Bhen ggt g daﬂay'

benzofuranyl ke, the heteroaryl gr oup be " su

het er oar yl aItW@ylllk@jrﬁlﬁpéryls REQTPa &2y Ubea sAstingad; Wﬂikﬁi ﬁ@helahwenzylaoph@mhﬁhet hyl ,
oxazol e%%hylcsﬁ@{&'iﬁcﬁ hﬁa?l‘?nelﬂﬁztl ?xﬁc??rfeyl bl ¥ ag%}ﬁﬁlé@ ﬁ@@({ﬁ)ﬁﬁﬁ%@%ﬁﬁ*ﬁﬂé@d 15

het erocycl yl "groups such aziridin yT rol
pi peri di nyl hefgioper 82qunySIu0h ainwrtdbib ﬂIllﬁrbé, ﬁltYIha?}’h@i}é,rmwiﬂy Ithlgaomhpmmyolbb

o thet + kS RPORA U BENE BB BRn i ign il e 1ML RerctbblrPlfup NGO

NI( E(;l)?(,) (2:ar E(C):IHB( Gabisiyteds ARkiBYa2ylalil tﬁl@upa ktsl,chv\/msc hfureaynetyl, (s)mm'ﬁltﬂemﬂﬁlsﬂ; I

Bt oycar bonbrzoRifyE S EHOMY SR R Mke, of) RQSYSTRRG Mbup RLORGCHESHRODY

ﬂ Kgoxx‘?g lﬁmﬂtﬁfocy@ylogrpulsw?fhuﬁamhhumwkggnmly hmorpimbimlhmpem;szﬁg,rlhpmgdm;and t he

penzyl oxyoarBoly e RETaa G Eabh i o SHERIRR et ePeR BOH Footas ¢ ne

| Iée hWh: CENPB@/HJQeNH@FJH; | NHCs 3, SHZK:X Y arglr aiwphkegchmsch thzﬂwwubsgapm hyl oxy
t t ; A

ond, (e | kb AR SR REEInan (e Sualioi g sate

A it 22?“%%*#%?“‘9“M°W“ma§“"b§’t’*}’°”‘?’8dﬂ ahmﬁafr?‘xp bt diiiagl

whi ch mai}/) butogygion %fg oXygp 8&33&5%5 %&ﬁi}ﬁ 1%@3@ biiited af*gyf]oxycafﬁﬂnyl

et hoxycar bgpdtpagicAOas pﬁéﬂaﬁyaaﬂﬁmo MUpIRAY1885caiBbRA0XAC ﬂfebﬁﬁé” RRcROnay be
but oxycar bonyl am no, t 30 but ox%car bo\&if}l ami no_and the |jke, which may be

subst i t ut ed:sulsHtek pERERFIGATEGRYh group sl derayloxyoaprarben s g sy H5,
N( C2H5) m@'ﬁﬁxthﬂﬁm%%ﬁand the like, which may be substituted; aryloxy group such as

phenoxy, naphthyloxy and the like, the aryloxy group may be substituted; arylalkoxy
25  group such as benzyloxy, phenethyloxy, naphthylmethyloxy, phenylpropyloxy and the
like, the arylalkoxy group may be substituted; alkylcarbonyloxy group such as
methylcarbonyloxy, ethylcarbonyloxy, propylcarbonyloxy and the like, which may be
substituted;  alkoxycarbonylamino  group such as  methoxycarbonylamino,
ethoxycarbonylamino, propoxycarbonylamino, butoxycarbonylamino, t-
30  butoxycarbonylamino and the like, which may be substituted; aryloxycarbonylamino
group such as NHCOOC¢Hs, N(CH3)COOCsHs, N(C;H;5)COOCsHs, NHCOOCsH4CHs,
NHCOOC¢H;OCHj3 and the like, which may be substituted; arylalkoxycarbonylamino
group such as NHCOOCH;C¢Hs, NHCOOCH,CH,CsHs, N(CH3;)COOCH,C¢Hs,
N(C,H5)COOCH,CsHs, NHCOOCH,CsH4CH3, NHCOOCH,;CsH;OCH; and the like,
35 which may be substituted; fluorenylmethoxycarbonyl (Fmoc),



NHCOOC6HAOCH3 and the |i ke, which may be substituted,

aryl al koxycar bonyl am no group such as NHCOOCH2C6H5, NHCOOCH2CH2CG6HS,

N( CH3) 000bi2864d316 N( C2H5) COOCH2C6HS5, NHCOOCH2C6HACH3, NHEODDBIRO5HOCH3 and
the like, 35 which nmay be substitutedy fluorenyl met hoxycarbonyl (Fnoc), WO
03/ 048116 PCT/1B02/ 05064 19 fl uorenyl net hoxycar bonyl am no (N Fnoc),

- OS02R8, - RSR9, NRB NRSR9,. - NR SO R10,
- NRBCSNRBR9 OTS@éﬁSthOX@%a%ﬁB (I\I'FS@?}\IRBF@SOZRSOZQQ@NR%&?M%CBO 89
- CONRBRO. V\hmﬁcohé WR?)SNRM2?\§ QQR%WRMSNR?@WWUSU;RMSOR% t?SR8

substltuents m% sel ect ed frog1ha|o gq, hydroxy, nitro, alkyl;
cycl oal kyl , B f%k?ﬁ- -“GPPRat PR 0rCQ Sui t abl e groups represented
by R8, R9, RLO npMeRansgtipt G6brédeRidh wdg@gﬁe,suyﬁﬁuaﬁtth& WheBiehis N88F vO"

branched (C1-C12 alkx group such as frethyl, % ropyl, isdpropyl,
n-butyl, 5i s&Beptssd from hjogep, hydsessys pitro, mwcloalécylya @m@ arylilie:or amizio. gr oup

such as phenyl t 8 t P ut ed;
aryl al kyl such assﬁ%g%zgﬁéhpsa%résglﬁ%‘% IﬁgeR erggmghﬂaﬂygggjégleﬁg%kﬁb%?@%&{ and

the Iike, thesubstipted kKjdeaypobynehed (6e-Cioulkylt group eech ad otbyt ativbnyprogybup
such as t-b y X roups
such as beng§¥ g@cgﬁ%QQW%h?éggﬁ%gﬁ qF&kk%”ﬁ% %@ﬁé@ %g@%@%ﬁégg%

ni trogen at pmnb'bgaﬂhle,rl andtheflikethS anyt gl@upmmabc eui)sugatﬁldl uy}alkygsxsyss bmzyl
cont ai ni_ng S a one or

het er o a?onéﬁefg%g %E@Iéz rclgﬁnﬁbé%?%ﬂﬁl ﬂgL?llfagrgq}cl)er ﬂgﬁ’ﬁir?%a (ﬁq’tl Heo ey R Perl ng
system nay edsstiaied; cii@xpeariongl gdopbbueh ba:snd-butgtoxyctarbmlyl BO&) carelt the likh e

pubstL e . e N TS B T R TR gk oct o
aryl al kyl , atyh preagyt lonxiitrogay citomx Yok thyl maﬁlﬁlrﬂﬂ5 oﬁB)&hmbe;rechd:}chb tihg Qydém
t hi oal kyl groy

. 20 _Suitable res sel ected from
v agon of CETBRPE CarEh i SR HloEY S GrBaT, o, B beiero Soms
(C1-C12)al Eyélectﬁir ﬁ‘d)mgﬁ@%@ stugiﬂ oﬁ&‘alﬁ%@ﬁﬂ)ﬂie cyldﬁf) hhﬁl)éj/stéﬁllﬂﬁiqaytcbﬁtainl dee,ortthe a(rjyl
group nmay tute ydr ox ich ma S yt e
o o Dol ok oL T bb oty SROROH Pt e GEUP JEESGHiEY Rt b
substi t ut edan&ﬁﬂ"%@w@ baléctalrwﬂ hm &, als}dxazy rdndjxpy&yan@yﬂlﬁ@l A1 NSheloalkyl,
pi peridinyl, and _the lik g be substituted; heteroaryl group

such as pyr PagRyaikylesayl. acxla%byPY%tﬂ%va%kﬁ ainee ary logghy adlfy Tihigyor foddiod @Fqupit ed:
het eroaryl al kyl group such as furannethyl, pyridi nenethyl, oxazolenethyl,
oxazol eethyl and the like, which may be substltuted |inear or branched

(C2- C8) kanoy!| ity eouss repsesgried 93{ R map paprigeted fm Bydsgsen o5 shsaW&dor and
the like, wWojhGRstihBY, 1BRaS G hhdhEd R@'luclél)’aﬂ?(/i awlcge&‘ﬁéaen a@%hé?@l" %%thﬁ rath he

l'i ke, which may be substituted; 30 ar kKano grougésuc

acetyl, phetyl lifse.offenayl siewp oy be ke StWﬁP% hhm%%@l' ik |‘t’1@}€}édﬂay be
al koxycar b O%shﬁ&eﬂ? eri’el‘ff}h g?éup su@h't XJ Qﬁﬁa{ﬁ%hetﬁ}n%nh hﬁﬂe hké(, &vhich may be
substituted; heterocyclyl group such as aziridinyl, pyrrolidinyl, piperidinyl, and the like,
25 which may be substituted; heteroaryl group such as pyridyl, thienyl, furyl and the like,
which may be substituted; heteroarylalkyl group such as furanmethyl, pyridinemethyl,
oxazolemethyl, oxazoleethyl and the like, which may be substituted; linear or branched
(C2-Cg)alkanoyl group such as acetyl, propanoyl, butanoyl, pentanoyl and the like, which
may be substituted; aroyl group such as benzoyl and the like, which may be substituted;
30  arylalkanoyl group such as phenyl acetyl, phenyl propanoyl and the like, which may be
substituted; alkoxycarbonyl group such as t-butyloxycarbonyl and the like;
arylalkoxycarbonyl groups such as benzyloxycarbonyl and the like. The substituents of
the group represented by R7 may be selected from halogen, hydroxy, alkoxy, cyano, nitro,
alkyl, cycloalkyl, aryl, arylalkyl, acyl, acyloxy, hydroxyalkyl, amino, aryloxy, alkylthio or

35  thioalkyl groups.



aryl al koxycar bonyl groups such as benzyl oxycarbonyl and the |ike. The

substituents of the group represented by R7 may be sel ected from hal ogen,
hydr oxy, wbOkemawiicyano, nitro, alkyl, cycloal kyl, aryl, acyliBi2ofes acyl,
acyl oxy, hydroxyal kyl, am no, aryloxy0 alkylthio or 35 thioalkyl groups.
WO 03/ 048116 PCT/IB02/ 05064 20 Suitable ring structures fornmed by R4 and

R7 toget her | ected from i.di nyl p| peridinyl, m)rphol i nyl,
pi per azi nyl , oxagB’lt‘f & FIg rpuptiess | i %Ulpt AR t e Siectqdelieme i ¢

structure f@srffemdlbyr ﬁﬂerml%rbmmm b@e@kiager oxﬁaminenmbﬁﬁé ed from hydroxy,
al kyl , oxo, "aryl aIg ﬁ and the like. 5 Suitable groups represented by Ar nay

be sel ected from sibstitaepts pn theayohs sticiite dordied Byt andrg n‘?k@n@ge er

napht hyl ene mdyaRzaeksted FromiydRkY, alkyl, RE6) dritiiky1 MHiRAldeny! ,  azai ndol yI,
azai ndol i nyl, benzothi azol yl or benzoxazol yl groups, whi ch may be ‘
éﬁ!“ﬁai kaXy

unsubst i But ed or SEFRS | FRHRSA TeRyesaNtRdy | DY HYI dRavk e, Selestadofiprp rsu
groups. Sui mﬁmbeuﬂteara@varen@§>ﬁeﬂyreh@gefﬂ%hﬁerw Ibg&oh&mnqo 1, 111&2)1&?1 Epaga&rﬁa .

represents -C(=0 wher e is an |nte? rom 1

O C(=0 -, - @apdoiy, a rerdplew Cll;rznzoﬂu@elstr—p 1Obengxazglyle gravpenmdich mayd . be

Preferred c Jquula (I
P el 1 10, CORRUAHBAOL FES A AU AP RRRofS bl 2 (1)
bond with R2 1§umﬂqlsami/ldratﬁget¢ger$ fangiag fiom Gpanched (Cl - C6) al kyl group or

forms a Rond wi t ? I%lb'le %grehr ?fF}Y 62 E(F;ﬁz% (\9 erQrdalg%gqg%%%l %]‘%)tgl

(C3-Cr)cycl oal kyl” group, or aryI aI kyl
group. R4 i £HFErQEERD)-) iGi@MEH@r-CMbﬁﬁd- (QHﬂCIﬂZIZ)-aJIr Riydepreée@@-a(bb)ldycl oal kyl
group, aryl group such as phenyl, naphthyl or aryl alkyl group. 20 R5 is
hydr ogen, (Cl-Cl2)al kyl or (C3-C7)cycloal kyl group. R6 is

f I uor enyl nmet hoxy esaféromdycompburais pf the bmhwbm%hw@owdﬁmmh&rﬂ)r@&&h Froc) ,

02, - CINRE, MECRe MG o ORI dn Sudiacen, || near
hydr ogenys | i near RAts HydevpehdihedrGt b@6dIRl K§|-Co)bEplgrydpootoradstaibond with R, .
0 G20 S0l R Bifar® Bt R RRG GO (o) gl s, aryl
- CH=CH CH2-; o@dﬁ&ﬂ-hs@ﬂen}ﬂrnaﬁhﬂﬁpbmﬁrms}d grdapnd. 30 Y is oxygen or NR7. R7
or . yarogen.  SUPRLL KBS tche o2 Branched (C1-Crayatiat ?c3_5’ A R
group such as phenyl, naphthyl or aryl alkyl group.
20 R is hydrogen, (C;-Ci2)alkyl or (C3-Cy)cycloalkyl group.
R® is fluorenylmethoxycarbonyl (Fmoc), fluorenylmethoxycarbonylamino (N-
Fmoc), -OSO.R?, -OCONR®R?, NR¥COOR’, -NR*COR’ or -NR*SO,R’.
R® is hydrogen, linear or branched (Ci-Cg)alkyl or aryl group which may be
substituted. A
25‘ R’ is hydrogen, linear or branched (C;-Ce)alkyl, t-butyloxycarbonyl or
benzyloxycarbonyl group.
R'? is hydrogen or -OSO,R®.
X is =C(=0)-, O-C(=0)-, ~O(CH,)q, (where d is an integer from 1 to 4)
-C(=S)-, -CH=CH-CH;-; -CH=CH-CO- or X represents a bond.
30 Y is oxygen or NR'.
R is hydrogen, substituted or unsubstituted, linear or branched (Ci-Cio)alkyl or;
aryl group, the aryl group may be substituted;
d is an integer from 1-4.
m is an integer from 0 to 1.

35 n is an integer from 0 to'2.



aryl group, the aryl group may be substituted; d is an integer from1-4. m
is an integer from0O to 1. 35 nis an integer from0O to 2. WO 03/048116
PCT/ | BO2Wo608d481%L Still nore preferred conpounds of the pCEgBINOSIGIVEnt i on
are those of formula (1) wherein: RI21is hydrogen or fornms a bond with R2.
R2 is hydrogen or forms a bond with Rl. 5 R3 is hydrogen, l|inear or
branched (C1- C12 al kyl group R4 is hydrogen, linear or branched

(Cl- C12) al kyl i iorgprefezred wempopwds 8¥ ﬂ)@@{@Seltzyaanlw aggrthess. of Herniuda (IDSO2 RS
or -NR SOZR%mmBQ_ls or linear or branched (Cl-C6)al kyl, or substituted aryl
group wherein the 10 substituent is |inear or br anched (C1-C6) al kyl group.
R4 is |inear or Brishesiegen clomsydiorywithReput yl oxycar bonyl or

benzyl oxycar bony2 or -0OS02R8. X is -C(=0) -,
O C(=0) - O(CHZk 15913@1:526111&3@45;% ,M%@%g?mz- “CHECH- GO or 15 X

repr esenfs a bon IS Yﬂ@g@kyg@norlphmhﬁé@etﬁm)@&b’lgw'azscept able salts formng
part of this invga i norgani ¢ bases such as
I e, K can v, Ppatop higafoftfnidipa (LRI LERR, OO T

. K organi ¢ bases such as
N, N - diacetyleth&iemeéwgﬂunéClEemdnngKMQaffelne, 2 di et hyl am no et hanol
2-di met hyl am noeghangke, (gtﬁﬁgﬂp pholine, N-ethylpiperidine, glucanm ne,
gl ucosam ne, hydrabam né I sopropyl ani ne, nethyl gl ucani ne, norpholine,
pi perazine, p| peRi i oelingar oc dianehedt (T alyyatiyil,ne, substititadlaryl diratphyhesinnde

t th { t h | t th d tyl
e

NN - di phenyl et hyRietheamion®ranbhel (C;alshdieyt,ytiaityiytye nd i ror nenzyhbxyedsyilyl
phenylethylanlne chol i ne, choline hydroxide, dicyclohexylam ne,

netformn, BEW Pyl ami ne, phenyl et hyl ani ne, dial kyl anine, trial kyl am ne,
thi ami ne, am nopgPiigthiregen oarOSMBYr i di ne, purine, pyrimdine, spernidine,

and the |ike; ch r.al es | al | am ne, gl yc gl yci no
and the |ike, é%r?g%ﬁﬁ(hgfﬁﬁh Cgﬁh§6&5%ﬂd%4§ugﬁ éé‘éﬁycﬂﬁgQﬁgﬁghPﬁe,
val i ne, %eugqgﬁm“mgqhﬁﬂgjne, norl euci ne, tyrosine, cystine, cysteine,

met hi oni ne, proline, hydroxy proline, histidine,
Y 1s oxygen.

Pharmaceutically acceptable salts forming part of this invention include salts

derived from inorganic bases such as Li, Na, K, Ca, Mg, Fe, Cu, Zn, Al, Mn; salts of

20 organic bases such as N,N’-diacetylethylenediamine, betaine, caffeine, 2-
diethylaminoethanol, 2-dimethylaminoethanol, N-ethylmorpholine, N-ethylpiperidine,
glucamine, glucosamine, hydrabamine, isopropylamine, methylglucamine, morpholine,
piperazine, piperidine, procaine, theobromine, valinol, diethylamine, triethylamine,
trimethylamine, triprépylamine, tromethamine, adamentyl amine, diethanolamine,

25  meglumine, ethylenediamine, N,N’-diphenylethylenediamine, N,N’-
dibenzylethylenediamine, N-benzyl phenylethylamine, choline, choline hydroxide,
dicyclohexylamine, —metformin, benzylamine, phenylethylamine, dialkylamine,
trialkylamine, thiamine, aminopyrimidine, aminopyridine, purine, pyrimidine, spermidine,

and the like; chiral bases like alkylphenylamine, glycinol, phenyl glycinol and the like,

30 salts of natural amino acids such as glycine, alanine, valine, leucine, isoleucine,
norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy proline, histidine,
orithine, lysine, arginine, serine, threonine, phenylalanine; unnatural amino acids such as
D-isomers or sybstituted amino acids; salts of acidic amino acids such as aspartic acid,
glutamic acid; guanidine, substituted guanidine wherein the substituents are selected from

35 mitro, amino, alkyl, alkenyl, alkynyl, ammonium or substituted ammonium salts. Salts may



ornithine, lysine, arginine, serine, threonine, phenyl al anine; unnatural
am no acids such as D-isoners or substituted am no acids; salts of acidic
am no aciwle osnughi@as aspartic acid, glutam c acid; guani dPaEIB&ISed t ut ed
guani di ne wherein the substituents ar®2 selected from35 nitro, am no,

al kyl, al kenyl, al kynyl, ammoni um or substituted amoniumsalts. Salts may
WO 03/ 04811%9 goaé{ 05064 22 include acid _addition salts where

appropri ate dition sAlts @here mpprogrigle Winghowseylpkaies, nifrtesn pPhesahates,

bor at es, hygé@lﬂ@ﬂatddel&)rﬁt%@:hydﬁﬁéhdehtﬂ@ 00! AN Soctdi@! taHBHES malBl-8 Ali€stes,

citrates, succinates, pal noates, t hanesul f onat es, benzoat es,

sal i cyl at esSuoﬁ&?ﬁ*@%x%’&ﬁﬁ%d&?té@esmfﬂ’éﬁf%n}é‘é’maﬁ%néﬁ]@é’la‘@s b igxyraphthoates,

gl ycer ophos phigt@suldic9! AtabatEes gﬁlférdphgsphétgse létogﬁ%ﬁ@sceﬁﬁd calel Yijke,
acceptabl e sol vates may be hydrates or conpri Sing ot her solvents o

cryst al | ¥ zaPhamaesubippllysacseniabtio balvatmamey balhyrtales s ebmiprisiogpedien delverge of di ng
to the pres Etaﬂﬁé’tﬁ}ﬂtsha{'as aﬁ:%in'ﬂges 10 Ethyl

2- met hoxy- 3-[4-{3- (4- met hanesul f onyl oxyphenyl ) propyl am no} phenyl ]

propi onate or its sal ts | n its single enantioneric formor as a racenate.

Ethyl 2- ethoxy- 3-bribdidy R ﬁggafhlﬁgyms%wnp{%@% oATARER"eNY! ]

propi onate or its sal tS|n| single enanti as ‘a racenate.
Et hyl 2-ethoxy-3-[4-{3-(4-mnet hanesulfonyl oxyphenyl)

I I I
B by S ARG AMISLENEIA L RO BRTh S B A b Sac !
{3-(3- rret,hanemdafts)inytscsmgbmmomno;ﬁqrhmnasnm)samhmalyI] propi onate or its salts
init [ nt 2- et hoxy- 3- [ 4-
R e s I@Ipheﬁzga%ﬁﬁam
salts in |tssmltmgiﬁm@ménamimnermfﬁmmasrarmnﬁter acemate 20 Et hyl
2- et hoxy- 3- tk'gjié (t e _lﬂa esul f hen I anm n I r opi onat e
or its sal B} Aqtosy J‘I%e(ﬁ eﬁ%ﬁ%gﬁ@}?%? O’&’CF e é‘ Iﬁ'?’ F
2-i sopr quxpm@mbéte of ?s £a4lts ﬁ‘ﬁts[k@i@%@hﬁtﬁﬂjﬂr@i@fﬁhﬁt rayh)r@?mwl am no }phenyl ]t
ropi onat e sa s_sin nantioperic for S a, racenmmte.
B h)F/)I 2-eth @I 4t hﬂxx-ﬁ-s[ﬁé?ﬁé maﬁﬁfﬁifwiv%%%fe PTG rﬁﬁ@ﬂipl]oswaﬂr« Shate or
its salts 35sd1t€l1ﬂﬁ§s11$gl@giaﬁt1&ﬁ@ﬁtfbmds%rﬁ&ﬁﬁieor as a racemslte Et hyl

2-ethoxy-3- {4-[(E)- 3 - met h)fl sul f ony| %phenyl -2-p
nyl ani no] phgh’sﬂ } pr opi 0 5?1‘8}‘3613 18- (4P %‘“ﬁ S‘IW°§>"§I‘¥?B’I"“’§‘>’QW3H¥IP18W@rl?b@n}’lbr m or

as a racemapRpionMBbhM salts in 1ts smgle enantiomeric form or as a racemate.
2- et hoxy- 3- £4 nmet hanesul f ﬁq oxybenzyl am no) phenyl ] EP opi onate or i ts
salts %A i Edys2sHEy ér[éﬁfn(férﬁ@ aeespﬁ?nﬁlwpla@yaprpaﬂmp hend] propiopse Ry - 3- [ 4-

{ 3- (4- et hapesit {PRYIDIY RN R BRY b BirRiRReny! | propionic acid or its
salts inits single enantioneric formor as a racenate.

2- Et hoxy- 3- By} 3- ( 4- nBtibrprerssy-PdiyiBd&ysanssuifpmdpyragsy heppranipo}pheapl] oni ¢

acid or propionate or its salts in its single enantiomeric form or as a racemate.

Ethyl 2-ethoxy-3-[4-(4-methylsulfonyloxyphenethylamino)phenyl]propionate or its salts

25  in its single enantiomeric form or as a racemate. \
Ethyl 2-ethoxy-3-{4-[(E)-3-(4-methylsulfonyloxypheny!)-2-prope-
nylamino]pheny!}propionate or its salts in its single enantiomeric form or as a racemate.
Methyl 2-ethoxy-3-[4-(4-methanesulfonyloxybenzylamino)phenyl|propionate or its salts
in its single enantiomeric form or as a racemate.

30  2-Methoxy-3-[4-{3-(4-methanesulfonyloxyphenyl)propylamino}phenyl]propionic acid
or its salts in its single enantiomeric form or as a racemate.
2-Ethoxy-3-[4-{3-(4-methanesulfonyloxyphenyl)propylamino}phenyllpropionic acid or
its salts in its single enantiomeric form or as a racemate.
2-Ethoxy-3-[4- {3-(4-methanesulfonyloxyphenyl)propyloxycarbonylamino} pheny]]

35  propionic acid or its salts in its single enantiomeric form or as a racemate.



its salts in its single enantioneric formor as a racemate. 2-Ethoxy-3-[4-
{3- (4- net hanesul f onyl oxyphenyl ) propyl oxycar bonyl am no} phenyl] 35

pr opi oni oweeBM4sat6 its salts in its single enantioneric foPATABO2ASIGE
racemate. WO 03/048116 PCT/ | B02/ 050643 23

2- Et hoxy- 3-[ 4- { 3- ( 3- net hanesul f onyl oxyphenyl ) pr opyl am no} phenyl ] propi oni c
acid or itg salts in its single enantionmeric formor as a racemate.

2- et hoxy- 3- PAthey-X Y- Grermehucaliony psmpraliprprbiming phaplipwnionts peideny! |
propi onate Qg salt's §r§1ts5ﬁﬁgt1§eﬂaﬂuérh§r1§fbﬂﬂBﬁas%@%&da@é”er' c formor as a racenmate.

5 2- Et hoxy- 3-[ 3-{3- (4-net hanesul f onyl oxyphenyl') propyl am no} phenyl ] pr opi oni ¢
acid or it 3-cgdwky-3-l r{3r(€"£t03§~leﬁﬁl4éu@miﬂxb’ silprdpylemingy pbesiyH  prapéamatee or

2- 1 sopr opoxys 3 fi its smgle enanhomerlc form or as a racemate. .
{3- (4- nmet hanesul foné phenyl) propyl ani no} phenyl ] propionic acid or its
etd

sal ts in5it3-Ehagtde tighanesudfonploryphenydprepylaadertnheyllpropionic acid or
2- et hoxy- 3- |4 Sa&%ﬁéﬁ@géﬂ%&ﬂ& c%%tl)g%ylr%%%) phenyl ] propionic acid or its

salts inits single enantioneric formor as a racenate.
2- et hoxy- 3- Fdscz(pmpnm-ﬂﬂ#é&+(4m®hw%yhhw@@hb&mhpmpylmhenWI]epyldmbIﬁmﬁc addd or

its salts i A Qrm.or as a racemate. 2-Ethoxy-3 -
{4-1(E)-3- ( 1t§ %aﬁ 1%1%%* %glgéop egﬁy?r%%af)agbcgmﬂtyl am no] phenyl } propi oni c

acid or it sZ&ﬁiom-&[Fi (41mtlmnem}lfmsémazbEnzghrenmcop}feﬁylﬂpropnoms aeidrodte gdtsdn itd S5

Et hyl . .

2- et hoxy? 3- FASIE SRFRLPIGHS [P oR 9T HY5BBHSy | car boxani do) phenyl ] - pr opi onat e or
its salts Rertlokg-3ghi¢netigimifondomphacthgtamiag)pleayRpropiogioaic. or its salts in

2- Et hoxy- 3- 4‘f(‘é nmet hyl sul %mgyl [0) benz%ll car boxam do) phenyl ] propionic acid

or its salt © PRANURMER] OB AR T BREME formor as a racemate. Ethyl

2- et hoxy- 3- p4ithdx3=3 - ENS(Dutetylsutforyidyphenyl)2osapd-saahaoyphd B pRoioni2 0
am no}phenylglgr%&%ﬁate of [ts salts in its sin Ie enantioneric formor as

a racenmat e §,1n31ts Sll‘ig enfln%omerlc form or as a racemate.

- (4- t entys bukayy -HetiByy |4 ul hom A gRple R ARkbAlNhehy11-pRBRANME ] S @i Oni C
acid or its salts in_its single enantioneric formor as a racemate. Ethyl

2- et hoxy- 3- S§lts 14 {tyyingle enpnHemeRa fotm PHA B any| ) - 1- et henyl car boxani -

do] pheny! } pasmh&?@tp, -@Lmdhflsu R 18 bandy it BiEd8) pRBAMpk B Ecui 6 8 Qs as a
racemate. 25 2-Eth

{4-[(E)-2- (mﬁ@m}q @@P‘FWF&S&%W&WIT}Q@W@E henyl car boxani do] -
phenyl } pr Op'EﬁErP c acid or 3t oSAbYE (3-u-teh-Sorb- ﬁeﬁ?ﬁ@l’fdrﬁﬂ&?&o‘pﬁelfy%{&w as a

racenat e.
2- et hox\203- pnnn(ohphmrlﬂwpmma’c@wrS@ﬁlﬁdhetﬁ 8ingle [epantivmraerione)op h@fnwc?mﬁfs .opi onat e

gr Et IhE»S(y-Sgl ?? ifc%y ?h?l @gtlle’?o g%&gﬁ*ﬁ’ﬂ%‘?ﬁgﬁﬁ‘{%@{eﬁﬁ%ﬁ?}g%ﬁ enyI ] pr opa- noi c

acid or 30 phenylpiop®nicracidtog its szﬁg ieitesivgie frantiemhericf formrpnes aggcemateacenat e.
Sy ry e Ry 3 14 bR (A EFERY AR BREDN ) shaRIQRSRRAM nO
do]phenyl}propionate or its salts in its single enantiomeric form or as a racemate.
25  2-Ethoxy-3-{4-[(E)-2-(4-methylsulfonyloxyphenyl)-1-ethenylcarboxamido]-
phenyl}propionic acid or its salts in its single enantiomeric form or as a racemate.
Ethyl 2-ethoxy-3-[4-(4-methylsulfonyloxyphenethylcarboxamido)phenyl]-propionate or
its salts in its single enantiomeric form or as a racemate.
2-Ethoxy~3-[4-(4~methy1sulfonyloxyphenethenylcarboxamido)phenyl]propa-noic acid or
30  its salts in its single enantiomeric form or as a racemate.
Ethyl 2-methoxy-3-[4-{(E)-3-(4-methylsulfonyloxyphenyl)-2-propenylamino } phenyl]
propionate or its salts in its single enantiomeric form or as a racemate.
2-Methoxy-3-[4-{(E)-3-(4-methylsulfonyloxyphenyl)-2-propenylamino } phenyl] propionic

acid or its salts in its single enantiomeric form or as a racemate.



propionate or its salts inits single enantioneric formor as a racenate.
2- Met hoxy-3-[4-{(E) - 3-(4-net hyl sul f onyl oxyphenyl ) - 2- propenyl am no} phenyl ]
propi oni owoasn4s1oe its salts in its single enantioneric feCcCwIBI2/(AEG64a
racemate. WO 03/048116 PCT/I|B02/ 050644 24 Et hyl

2- met hoxy- 3- [ 4- {3- (3- met hanesul f onyl oxyphenyl) propyl am no} phenyl ]

pr opanoat e or its salts in its single enantionmeric formor as a racenate.

2- Met hoxy- 3Efi#] 2guqthexyiet-HaeSanstbaprafoppRaypeymirsiy larn sbenyH angranpate panoi ¢
acid or itg §564a1t§m'1& sirfgﬁe e%'aﬁ'tﬂin?eri%@&ﬂiér%%"r&c@mﬁt@r m or as a racemate. 5

Et hyl 2-ethoxy- 3- ﬁél - met hyl sul f onyl oxyphenyl ) Eﬂopenyl (phenyl)
car boxani do?é\fﬁ@hﬂﬁb’}?‘p @o@@féar@ﬁulfmglomh@gylimony @HBQ}H@GEY emndiopeidioc f orm
or as a 1

2- et hoxy- 3 15 &)(%m e B T o a8 B T | ) - 2- pr openy! ( pheny! )

car boxan? doFthyphenyl } pr pdewmiyd- #ci(8)-on(4-methylsalfony laxyphengl) St mgheayképlenyl) oner i ¢

f
{Zr [n( %’ iy (gar{,@}g %1/ 4 J%uer%@%}g?oxyphenng)qQ]SQ(%% gth) esrlln Hantloﬁerlc form or as a

car boxam do]rqgheatyl }propanoate or its salts in i ts single enantioneric form
or as a

(4-[(B)-3- (2%]&%%%3 %J@O g-%gg?;lswgor{lﬁ S)X)?henryc}peﬂropingfl_'(glrlﬁ/nﬂ carboxamido]

car boxam dobhﬁwl}pﬁo})mmwmbontmltshnms sing® esaltiomertia fartnor 8¢ mglcem@anant i oneri c

the compBundBF gener & mEBPRGT AL D) RBD R R Sphen i R g T 5 |

Y, n, in andarlédixa&ﬁ@]ﬂﬁmgﬂ@fﬂopﬁd)a&abﬂ fite rsalt< am 19 esingdé &ﬁﬂﬁﬁmeﬁy farny oof ast he

foll owi ng routes shown in Schene-1 below RI3 RS RL. 1 R0 RIB3R5i XN
l,Ar .N Ar- %tmd)mYR4 XR+ HOR6 I/ mR3 -L1 Illc RI3 Rs (ilia) O
cv + fk=n Bhyox2 3P(ARE LY 24-nthyts@ifol38-okythehy 82 -pMpehfitphgnydv~ery, 0 13 RS

RL R YR4 R\ca\l;rbgg(amngo]ﬁzenyl}propan%lchE\)cé}d %E ?ts 65a1|ts 1]cn]c 1?3 glng eR e zllnltllo eric %gjrngr és :S)l ) RO

15 racemate.

According to a feature of the present invention, the compound of general formula
(D where R!, R% R, R4, RS, R6, RS , X, Y, n, m and Ar are as defined earlier, can be

prepared by any of the following routes shown in Scheme-I below.

R13 Rs 1
At a—E R
R13 R5 X a~ X" H,Ar
V l gy 'm YR
l\\ A X—NﬁAr—CHO RS~ F : HO
m 5
RSN R-L! (1HIo) R R
()  + 0 . l\\ nX—Nﬁ,Qr—-CHO
4, 1 =
RYOC~-POR™), A g RN (il
OR® g i o *
(I1Ib) *% o

13 R® R \HLYR‘t

R ] 2 0 3
S AN -
o) 6 l m . YR (1lle)
Py P U
) "
OR % 2 0
° + i % ROHN Ar—R
13 R® ' Z ﬁm . YR*
R ! . _ B am) RO
\ S n X—NHAT_CHQ'P Pthal 2
I m

R 1
L
R® Z R3 oH |\\ n X
(ITE) Mn\x g RN
RO NF

20 (g



(Irrj)y O3 RL OR2 O + 0oG—~sr RSHNAr R13 RS mYR4 R (lilt) RO\ XN
Ar-CH2-P Ph3Hal n mR13 L1 s/ I V' n X (Illi) R n XOH+RL6 R5R2O
R Rs R HoAsiodres (111g) (l111h) mR30 20 (111f) WO 03/ 0480 T1T6B02/05064
PCT/ 1 B02/ 05064 25 Schene-1 Route (1p: The reaction of a conpound of the
general formula (lIl1la) where all synbols are as defined earlier with a
conpound of forrmula (l111b) where Y is as _defined above 5 excluding NH, R’
represents |inear or branched (Cl -C6)al¥§mgnd al| other synbols are as
defined earlier to yield conpound of general forrmula (I) where Y is as

defi ned abO\l@utegif e kdaetidi b fANEnRbind UG get¥ PR 3u1d EI?I @h&@ b Qﬁﬂbcgsbﬁge nmay

be carried out the  presence of a base such as al a net al | des
li ke NaH or akﬂeﬁleﬁdgaqaibw VHR (ingomapaRd o formmda iR where DDAs asrrdEﬁWdaai@vt: he

l'ike; al KOXI&@%@%&@I RSI ts 11%%%@&%&1@&% k%palidm?l clth%%}élﬂf)olgh?éta‘s” es

t hereof. The reaction may be carried out in esence vents such
as diethyl ¢efined eaniigr to dﬂ%ampouwﬁf ggmfomv&a (Domeemé’ istrerdeéngl a@ndet he

like or m XkMEBSe N}Fra ?fall JiE AJyHEXls%\S %§% I%?er (3%) Itﬁ/agnl;e ca}ﬁgd LSRG N,

t enperature may rang rom -7/ erature in
t he range ofpresarge Of @@awu@l asTHkali mefabhydud68| E{eﬁﬁﬂ}émeKHecngamélﬂumdemchmhydr ous

A buzov T eact i oh Cp e e MR A e phEaRes digsd Mg RUOPORPEF BT
conpoundioof thedikmdramigiuyesrthgredie The epatiordndyybs emdéd ng it ke preengeoifidlvedis
reagent s, st Ot Pogn BB o el BB R ick B vt bolinetee - dbar i ons
as descri bedhisibey ¢hereofhBEMP ARBayhel ufed aarcesohsent @ht nedti@beit@erature may range
from -78 °© to 50 °C, preferably at a temperature in the range of -10 °C to 30 °C. The
reaction is more effective under anhydrous conditions. The compound of general formula
15 (IIIb) may be prepared by Arbuzov reaction (dnnalen. Chemie, 1996, 53, 699).
Alternatively, the compound of formula (I) may be prepared by reacting the
compound of formula (IIla) where all symbols are as defined earlier with Wittig reagents
such as Hal'Ph3P+CH-(OR3)C02R4 under similar reaction conditions as described above,
where R® and R* are as defined above.
20
Route (2): The reaction of compound of formula (IlId) where R® is as defined earlier,
NR®R?, Y is as defined above excluding NH and all other symbols are as defined above |
with a compound of formula (IIlc) where R® is as defined earlier excluding hydrogen and
L! is a leaving group such as halogen atom, p-toluenesulfonate, rmethanesulfonate,
25  triflnoromethanesulfonate and the like to yield compound of formula"(I) may be carried
out in-the presence of solvents such as diethyl ether, THF, DMF, DMSO, DME, toluene,
benzene and the like. The inert atmosphere may be maintained. by using inert gases such as
N,, Ar, He and the like. The reaction may be effected in the presence of a base such as
KOH, NaOH, NaOMe, t-BuO'K’, NaH, KH, LDA, NaHMDS, K2CO3, NapCO3 and the
30 like. Phase transfer catalysf such as tetraalkylammonium halides or hydroxides or
bisulphates may be employed. The reaction temperature may range from -20 °C to 200 °C,
preferably at a temperature in the range of 0 © to 150 °. The duration of the reaction may
range from 1 to 72 hours, preferably from 1 to 12 hours. The reaction may also be carried

out using alkylating agents such as dialkylsulphates like diethyl sulphate or dimethyl



20 Route (2): The reaction of conpound of formula (I11d) where R6 is as
defined earlier, NR8BR9, Y is as defined above excluding NH and all other
synbol s ave oas4sdef i ned above with a conpound of formula ecriB)2/os@re R3 is
as defined earlier excluding hydrogereéand L' is a |eaving group such as
hal ogen atom p-tol uenesul fonate, nethanesul fonate, 25
trifluoromet hanesul fonate and the |ike to yield conpound of fornmula (I) may
be carried SBgpateliphballes L mpthykiodide. yastivd brapuge eflyldpdide pthybbigaide apdF,
DMVF, DVSO, BMHiket ol uene, benzene and the |ike. The inert atnosphere may be
mai nt ai ned by using inert gases such as N2, Ar, He and the like. The
reacti on may be effected in the presence of a base such as KOH, NaCH,

t - Bulte (3NatHe rdffbtion 4 %fﬂk@é%%m 18 Phase
transfer catalys sugﬁ asotet rcgg?%ammm um a [ ?Qﬁ&%%g)@( iééslggrre
bi sul phaties aprdgfingé caipt, oxida. comeum dpimﬂia {lHapehae Br@prrasnw bydgezeh atom,- 20 C
to 200 C  gfRfLI@RRLY Abvdet it e
duration of t ea reacti onvm(fllyC nge ?lggm e?gy'{)%n%%ﬂ(r%g dg%l}eggferagfTl ;‘gr;!om 1
to 12 hour s caTiné one & the qriesaage dl&badgeTheanﬂil@dof tbmfoaasrsiisngt ahkcytl admmlgasagents

PCT/ 1 Bo2) 05001 SRR 4ok S8ef PR BBl o o LG, A e i

bromn de et hylbrdmdmdsudh aséﬁaﬂleJHr mniaﬁelkaxldes fuch ablMM&OHBt&) KS)NaGEe nie@dct i on

of a conpoun al (! 0 5 as
defi ned rrlt(g)ar IaufnclareS S\‘/l\f agi co Eﬁlﬁaggfma?' obrerrlﬁ & \(Q/n ’iOtlg) ai/vﬁlétﬁ én%? a4 efg‘ﬁf S
hydr ogen at (dmxane\i'naﬁ bar;sede'fheneebtiabmag be>ca:dr1|adl lomtgnl‘alhhmtchtmbépheﬂehehwﬁ yipol s

defi ned f Th
nature of  t e LUy e Rt sl btk O et e SRRyl Rt dot
condensat i O'ﬁn&&aaﬁﬁ§(95hs%}ﬁdllﬁl§nse %Jnﬂla&tﬂre x*ﬂ%ﬁ@%anhé %f»‘ gas&tca{o 35%1 ma%eﬁg&b as

NaH, KH, netal al koxides such NaCEt, netal 1o am des

such as Li NHae ﬁﬂanOp}' )iZodmay ibilalls emtodu,b@i (mayc bs oﬂd}ednasadsmr amnTddfonat her ,
di oxane jmay reactlon y be..car d ouj in an inert

at rmsphelgg1 d\%ﬁ' R Congﬁ’é’ns Tht & 9 rT%Xlﬁymuﬂls %é“e ﬁ%rsto VGuS esélcn% g ﬁje%enf\lfr Ar
or He and t hdusneaChd mm&fmentehﬁ detiyidiaging ug@iﬁareamnyﬂﬁ@msrmﬂiutré angie

Tenperature in f -80 Cto 3 may b oxy
product i ni E?"&FI“?SBrgégé“efﬁ‘xﬁﬁ?P%mﬁ 9@?%%‘@8%/&5&8@?@@’8@?@1?3’6 Ftth
dehydrat i on rgmdétip@MSreofetd s@ﬁzeﬁﬂ?ﬁfohﬁtﬁloﬁ\! fethoPal bBAaicnusR) ¥ BBISSIHUGIRS
benzene or toluene. The nature of solvent and dehydrating agent are not
critical. TéMS&dture in the range of 20 Cto reflux tenperature of the
sol vent ysed nmay be enpl oyed, preferably at refl ux tenperature of the

sol vent by continuous renoval of water usin §ta1r3k wat er separator.
20 Route (4): The reaction of compound of formula ?IIIg) where , X, n are as defined

earlier and L' represents a leaving group such as halogen atom like chlorine or bromine or
iodine, p-toluenesulfonate, methanesulfonate, trifluoromethanesulfonate and the like,
preferably a halogen atom with compound of formula (IIIf) where R' and R? together
25  represent a bond and all other symbols are as defined earlier to produce a compound of the
formula (I) defined above may be carried out in the presence of aprotic solvents such as
diethyl ether, THF, DMF, DMSO, DME, toluene, benzene, acetone, acetonitrile and the
like or mixtures thereof. The reaction may be carried out in an inert atmosphere, which
may be maintained by using inert gases such as Ny, Ar, He and the like. The reaction may
30 be effected in the presence of a base such as KpCO3, NapCO3 or NaH or mixtures
thereof. The reaction temperature may range from -20 °C — 120 °C, preferably at a
temperature in the range of 0 °C — 120 °C. The duration of the reaction may range from 1
to 48 hours. Phase transfer catalyst such as tetraalkylammonium halides or hydroxides or

bisulphates may be employed.



Route (4): The reaction of conpound of fornula (111g) where R6, R13, X n
are as defined wearlier and LI represents a | eaving group such as hal ogen
atom | i kewohbmossine or bromine or iodine, p-tol uenesul f onRCE/IB02/05064

met hanesul fonate, trifluoronethanesulXionate and the like, preferably a
hal ogen atomw th conpound of fornula (I111f) where Rl and R2 together 25
represent a bond and all other synbols are as defined earlier to produce a
conmpound of the formula (1) defined above nay be carried out in the

presence of RaRfedb): CThs Qba¢AEH 6f SoduRBof hshtmEh r@ﬁfh& while RDNP, xDIYR(@ 25 DVE,

t ol uene, benzene, acetone, acetonitrile and the e or xtur es t hereof.
The reacti oReHRE! LAV @ocomipounch of genewdr formglagHHhathere Rhiaah R niagethes

mai nt ai ned hybrakehtd bbAE K HasAfgstiaty a8 oMr sﬁﬁbolb%r@gbdd 84 lehiEy 8% %e
reaction may 30 be effected in the presence of a base such as K2 Na2CC3
or NaH of micstigd et ushigr sgRbleTprupling ceitn sudnperistbubé oryofoumge drrahyl- 20 C
- 120 C, prefiRfabinhdtn,?  HSHBEr aéh‘lgrﬁe}li%l\f hedlcryg@ﬂgx f uQeaPha a}%?hogghlg

duration of the reaction nmay range from'l urs
cat al yst sudisligdazedicarberylap swehron P8 MEATYesd the lkgdrBwirdesionmay Euesnatrmﬁat es

may be enpl g % q%g@ ( T t|on of
conmpound of ggﬂglrlélp ? or %é? [“F i%ggr € &f‘é‘j&ﬁﬁ eha]%%auegeé%%}o?l ned
earlier wt harhommddmﬂe(ﬁndgbmbkqaﬂhé orrhatmosphdre ﬁi)ayvlhenaantalnecahyiuﬁﬁg tmget her
represe a o] a as defi

earlier nlto gEé%qucglEr?s rllkl%édﬂbk b%{ aglgiq}ﬁeg 1580?111185 agp%noﬂl ?be eff%‘é‘%n S @5‘??6%5 ot

i sobutyl c h [DMAP oAOBt endotheyetnhy be ueh o the frargewf QDEECBNpquvalaitS))bfeferably 0.25

i a ky! aizacibdr BINIRRe TEECR AR ST AR IR T E° P88 Of1haCr8aklh 5 may

be carried pRdrablp at BeerLRRRGE 1Rf raf@ e & fHSN°@STHERratidNor theFd2&iba
CHC13, toluene, acetonitrile, carbon tetrachloride and the |like. The inert

at nospher e Ry TH&e FRPHR- & ithdhasys. oesfaagply frewmt0-J1te 24deus such as N2, Ar, He and
the |likes The reaction may be effected in the presence of DVAP, HOBt and
they may be used in the range of 0.05 to equi val ents, preferably 0.25 to
1 equi val enttguteTheThereactionr m@p@platdmféomga &) wherd ell sml@és of ag defited 100

C, prefer alaarylelaévltﬁatcr gﬁ@%@t&rﬁ%ﬁ%&ﬁg WRROS rQJres%Qtse@geagg CriThE Gl%g ation

of the reaction from urs, pr rom to 24
hours. 15 Rdgﬁleed@arliﬁhequgang hpdiogeh, & wodnye wnwmpburidoeithe &or(nlulal @) winkrerRd al |

eprosents o0y Boiee e Bl Bing! ' SR RIRAUAGE ol LU e bl G,

to produwoe aresemvpadradbasé stthead dktrhjhuta( hydwdee lige RlaH, oRnganglﬁhllums hke

26" pr ssence CPLs Bk BEEENRALR sfOAR S} &I SulB HRBE b Byt T

or ganol i t hi wistules kleereocCHBe readBioh lmaar’md chilnied Iouikle tior predek cexofhpsots wolremts sdda OV,

NaGEt, t-Bu gs lﬁCIF?@fioxgl?e? ﬂl\l/ﬂl*‘,eDlgIrSO, DME and the like or mixtures thereof. HMPA may be

used as co-solvent. The reaction temperature may range from -78 ° to 100 °C, preferably
25  at a temperature in the range of -10 °C to 50 °C. The duration of the reaction may range

from 1 to 48 hours.

In yet another embodiment of the present invention, the compound of the general

formula (I) where R’ represents hydrogen atom, hydroiy, alkoxy, halogen, lower alkyl,

30 substituted or unsubstituted arylalkyl group; R? represents hydrogen, halogen, lower alkyl,
alkanoyl, aroyl, arylalkanoyl, substituted or unsubstituted arylalkyl; R}, RY RS, RS RE, X,

Y, Ar, m and n are as defined earlier can be prepared by one or more of the processes

shown in Scheme-II below.



m xtures thereof. The reaction may be carried out in the presence of
aprotic solvents such as THF, dioxane, DVF, DMSO, DME and the |ike or

m xt ur es wbesmegfitec HVPA may be wused as co-sol vent. The re&CTiiBo/iSedper at ur e
may range from-78 ' to 100 C, preferdbly 25 at a tenperature in the range
of -10 Cto 50 C. The duration of the reaction may range from1l to 48
hours. In yet another enbodi nent of the present invention, the conpound of

the general for a 1) whege Rl represefts hydrpgen, atom R'hydr oxy,
al koxy, hal 0GRS ﬁ»ﬁ 43g132_g§§x—uﬁéﬁ%uun§uﬁ3%fru EE %[‘yl al kyl
group; R2 repelsents hifiregen’™ hak . hpwer el kyF, al kaheyl , aroyl,

aryl al kanoyl, substiv®uted or unsubstituteed atylalkyl; R3, ®b R5, R6, RI3,
X, Y, Ar, inand n are as defiped earliier %\%\%Q@) ed by ofe .or nore

of the processes r'shown in Schegé | bel ow. 03/ 048136 | BO?I 05064 28
RS RS Rl R1 RSHN Ar 13 -NAr N |AX &X' m YR4 ™*m mp4 R YR4 R6
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Scheme — II

Route 7: The reduction of compound of the formula (IVa) which represents a compound
of formula (I) where R' and R* together represent a bond and Y represent oxygen atom
5  and all other symbols are as defined earlier, obtained as described earlier (Scheme-I), to
yield a compound of the general formula (I) where R! and R?* each represent hydrogen
atom and all symbols are as defined earlier, may be carried out in the presence of gaseous
hydrogen and a catalyst such as Pd/C, Rb/C, Pt/C, and the like. Mixtures of catalysts may
be used. The reaction may also be conducted in the presence of solvents such as dioxane,
10  acetic acid, ethyl acetate, alcohol such as methanol, ethanol and the like. A pressure
between atmospheric pressure and 40 to 80 psi may be employed. The catalyst may be
preferably 5 - 10% Pd/C and the amount of catalyst used may range from 5 - 100% w/w.
The reaction may also be carried out by employing metal solvent reduction such as
magnesium or samarium in alcohol or sodium amalgam in alcohol,. preferably methanol.
15  The hydrogenation may be carried out in the presence of metal catalysts containing chiral
ligands to obtain a compound of formula (I) in optically active form. The metal catalyst
may contain Rhodium, Ruthenium, Indium and the like. The chiral ligands may preferably
be chiral phosphines such as optically pure enantiomers of 2.3-

bis(diphenylphosphino)butane, 2,3-isopropylidene-2,3-dihydroxy-1,4-



13 ~Y~ X NAr'~~( (Uf) Rn YR R6. mO~or N2 R3-L1 (fie) (lIllc) R5 +
RT+ R R20NA VR R2\ RBOHRI3 i nX.NArAr CN YR4 6R 13 nX mYR4 -~
R3O0 OR Rwi®o3f4811R + (I nd) LVc 6 (Nd) 5 R nX-NJyAr-CHO RCB/IB02/0RG64( Ma)
Schene - Il Route 7: The reduction of29conpound of the forrmula (1Va) which
represents a conpound of formula (1) where Rl and R2 together represent a
bond and Y re resent oxggen atom_ 5 and all other nbol s are as defined

earlier, obPi(diRynyleheselipeppiage @%@rﬂlff tke. Agysuitablq 9h1ra eriglysh mepy e compryadd of
the general whehRduid éﬂvé re‘qtﬁ%d%pﬁéal%ﬂﬁlty%% tl%%ﬁ&ﬂu@@@f @8 Pinbip s BEREmALAM and

all synbols are as defined earlier, carried out in the presence of
gaseous hy8yebesis, §?ﬁ@hédfé&§9¢%$§{015ﬁdlﬁ3 3135@1}*3(1: Baigwig]J. B9/ C, and the |ike.

M xtures of catalysts nay be used. The reaction may al so be conducted in
the presence of solvents such as dioxane, 10 acetic acid, ethyl acet at e,
al cohol $ucRonfs Sndhezaaction afichaneindzng domiva ([VRewhete Bt sosetnedratlivedty is

t h 1. b
ot or by & BAREHERAN AN by didediSha U0 ERRIAEE aoh SRR Y O
100% w w.  Flravinggrauponcinasyhakigenatom lechiosde, cbmmmyoenpﬁle,ynﬁganmulﬁi»nasol vent
reduction S?Cc?ler a uﬁgﬁlﬂ %Illﬁllmrgr{lit@%%%{lf \Qltl’? ?Pglllol Q¥ grgega{llfor ul e{ﬁ mi n

al cohol , 'Ranol rogena 'on m
the pres encafherfe Rreit a:*. de:fmtedi Iegthelsexchldmg |hmlmgerr:tb|pr@duce h lcgmmimdtoﬁ thebforhula a

compoun he, net.al y
con ai n o heL sk, S rra f e S R shBRererare FRESh Sy
preferably T, GJMF,aDMBﬁnSDME eﬁeﬂs;ucd*lha,s todyhk, cbénlzmepwdetmnm&t 010 [’fE}Etﬁre@f 2, 3-
bi s(di phenWﬂPereo% plqlle E?Cpl(l)JIE rar'lg}ef\ be ceirrle Sur Bl o 1¥1!31|1 gtef\rpoesphere W(}Il mayobey malntalned

by using inert gases such as N,, Ar, He and the like. The reaction may be effected in the

presence of a base such as KOH, NaOH, NaOMe, NaOEt, #BuO'K", NaH, KH or

15 mixtures thereof. Phase transfer catalysts such as tetraalkylammonium halides, bisulfates
or hydroxides may be employed. The reaction temperature may range from -20 °C to 120
°C, preferably at a temperature in the range of 0 °C to 100 °C. The duration of the reaction
may range from 1 to 48 hours, preferably from 1 to 24 hours.

20 Route 9: The reaction of compound of formula (IlIg) defined earlier with compound of
formula (IIIf) where all symbols are as defined earlier to produce a compound of the'
formula (I) defined above, may be carried out in the presence of solvents such as diethyl
ether, THF, DMF, DMSO, DME, toluene, benzene, acetone, acetonitrile and the like or
mixtures thereof. The reaction may be carried out in an inert atmosphere, which is

25  maintained by using inert gases such as N, Ar, He and the like. The reaction may be

effected in the presence of a base such as KpCO3, NapCO3, NaH and the like or mixtures
thereof. The reaction temperature may range from -20 °C to 120 °C, preferably at a
temperature in the range of 0 °C ~ 120 °C. The duration of the reaction may range from 1
to 48 hours, preferably from 1 to 24 hours. Phase transfer catalyst such as

30 tetraalkylammonium halides or hydroxides may be employed.

Route 10: The reaction of compound of general formula (IITh) defined earlier with a
compound of general formula (IIIf) where all symbols are as defined above may be carried

out using suitable coupling agents such as isobutyl chloroformate, ethyl



WO 03/ 048116 PCT/1B02/ 05064 29 bis(di phenyl phosphi no)butane and the |ike.
Any suitable chiral catalyst nay be enployed which would give required
optical pmoiosy4saic t he product (1) (Ref: Principles of AsyROEIBI2005064

Synt hesi s, Tetrahedron Series Vol 14,30pp3l 1-316, Ed. Baldwin J. E. ). 5
Route 8: The reaction of conpound of formula (1Vb) where R6 is as defined
earlier; R4 is as defined earlier excluding hydrogen and all other symbols

are as defi farodymaiediNiner Pivaleyl chloridg(htdy dicpelphetu irees Warvdrhosphinedm | i ke
chlorine, buRKyBEadkarbRYiaREucHES PENBED Bm& fike. The tré)cllc mﬂ%@ éaQH@cﬁ her e

trifluoronethane sulfonate with an al cohol ener al

R3 is as defl Hedresnss ef sadyeatsugichds hEHHT JoF. @ﬂg §ho@b@ éOIB@WpéQﬂﬁuumrﬂe t he
ol vent's such s AR A R r Yo Sk Bl o o PR Bl

t ol uene, 5befzsenauchras Nohér] FiR @nd thenfiket Thereactivvemesobe cffended mafbt pmﬁemra)of be
carried out ﬁ%:{g%plﬂee& d S i nert
gases such aﬂé\}ﬁ ‘?‘\l%rhdﬁ%ntd Fd f(rlvmé %ﬂ‘ggrgg%g fotr)]%éc&a\%e%% gﬁ‘efe}e/%)'? egalg’n t he
presence of toallmssfabmshThs r¢aCihn MaQidratida Ghdy, bd\aOHtie, rahgeBuDOKqC tNabp °kKiH or 15
Tal i des. bl STRalee S B BeSHmton POy 28 T KL ReR Lt Farfescton

t enper at ur enf¥@yanga ig .5 MS- I%Qrscp&@rabgoﬁo@m@wﬁ&ﬁ@bl y at a tenperature in
t he rangle of 0O Cto 100 C. The duration of the reaction may range froml
to 48 hdlirs, preferably from1 to 24 hours. 20 Route 9: The reaction of
conpound of Rb@leNu! @hd teabtthn &taa‘ohﬁ&shde&ffohﬁﬂamm Wi &%@Jacéﬁﬁamh%f(l 1)
where all synbols are as _defined earlier to produce a conpound of th

formul a (1) Igeplea@dvhesewll symkyls e @aciqu@aaleﬁy@ vith e remppenieeiciermapla éHIc\)ent s
such as di eyl REENAT defTEF cafF exdAMRR nidhs , e,
acetonitrile ar?d tﬁe I eke or’aa mi}%cures ]'ftlherggfa%%ggraeggalﬁ%%%n‘g;&g%%garr| ed
out in an i h@@genaqtﬁlﬁsl;h%qh@rmhbr@mmesom@dm methinvesiliopate sp-rjueng sntforgtes es

; lrJ g 2 o ‘;’:i o %E ; trg‘[uggdggeﬂzaag rs]ﬁlggla!e A8 hkér Hl%% %&H‘ll&@ But V{R)f 1etbﬁese1?<fe Og%zc))lrggﬁ]é XEhtCil} :lg S

t hereof . Théiefhwhethpro ATiFe FYEF, aIﬂMS@, M,rtalmg@, bcrtznme, 20ct@het acet@iirile, andrtbé er abl y
at a tenpey; f, f action
may range figé lﬁfgl e?t %ﬂgﬁ%‘%rg%y% rgaélgggfdl uS%r% }Q%‘g%g 9{%1681?18\10 ﬁﬁﬁ% ghd
transfer catel st Tbmodacmn m3y be @ffecaai kxyﬂlammw rof abbasel eschoas KQHy dleDilies nmay

be enpl oyed t ) tiQn ! of ral, fornul [11h)
defined ear IV 5&6\7\1?13%185 @ﬁ%?ﬁlﬁ’dtﬁfx g@ﬁwoﬁm Ig%?ﬁ%l #yd {kﬁeﬁ% (s
synbol s ,gr etra@sfeq%Lfa@@@ua}bgy@ummﬁn&ﬁﬁﬁlh@ﬁdes%yhy&&la& &%@@L@s Y IB!e i ng
agents such as isobutyl chloroformate, eth WO 03/ 048116 PCT/ |1 B02/ 05064
30 chl or of oemmlop?d=tTHR reactipn (eunsiAtuTe Miay T TRRRE/ EQIBNZO A€ d9 2PV REx ylefauatdp at a
triaryl phOSPhI ne/

emperature in the range of 0 ° to 150 °. The duration of the reaction may range from 1 to

72 hours, preferably from 1 to 12 hours. The reaction may also be carried out using
alkylating agents such as dialkylsulphates like diethyl sulphate or dimethyl sulphate; alkyl
25  halides like methyl iodide, methyl bromidé ethyl iodide, ethyl bromide and the like.

Route 12: The reaction of a compound of the general formula (IITa) defined earlier with a
compound of formula (IIle) where R* represents hydrogen atom, Y is as defined above
excluding NH and all other symbols are as defined earlier may be carried out under
30 conventional conditions. Any base normally employed fc;r aldol condensation reaction
may be employed, metal hyaride such as NaH or KH; metal alkoxides such as NaOMe, #-
BuOK* or NaOEt; metal amides such as LiNH,, LiN(iPr),. Aprotic solvent such as THF, .
DMF or diethyl ether may be used. Inert atmosphere may be employed such as argon and

the reaction is more effective under anhydrous conditions. Temperature in the range of -80



di al kyl azadi car boxyl ate such as PPh3/DEAD and the |ike. The reaction may be
carried out in the presence of solvents such as THF, DME, CH2Cl2, CHCL3,

t ol uene, wo®eBmoas1lgil e, carbon tetrachloride and the |ikePCThBO2/056wt

at nosphere may be mai ntai ned by usingtinert 5 gases such as N2, Ar, He and
the like. The reaction may be effected in the presence of DVAP, HOBt and
they may be used in the range of 0.05 to 2 equivalents, preferably 0.25 to
1 equi val ent’§. oThe’C aanyt honsed.e M Bdwydiosy midpl pediet masebe delydraxilagd@sing 100
C, prefera : o 3 o 1D yration
of ther eac? !O%‘F\e%mrrgdglh%gﬂr%gé% %%e%%%?%nﬁlﬂ%&# éafﬁ%grtegpgl{rag%%f ﬁ:fa P g%%g'ﬂ]ng 24
hours. 10 Routhen ttiatkylFHenerip dhetriremnasfof e apid swadh asfiriflwreagttic cid. Sdlyentwhétcds

represents oungd_ of Qr a (1) where.all,s |.s are as defined
above, wit h%aﬁ%%ﬁ%u%efi' %%Vrogr#lg”ya r%aﬂ)“?%gr""‘iﬁﬂse?tebmglbeé ?%%Rerafﬁ‘é‘a 9% er
excl udi ng hygtpgyed ifahélrdattidnsis alotve Bhytigoxg 0o niiy Glkoas cattiell egewirgat Bfchiske

chlorine, brom ne or iodine; ul fonate, p-to]luene sulfonate, 15
trifl uoromet 8’f¥§el§%f)f‘é’ﬁc§?gurgr‘1]g§ff B&’gﬁnéﬁmﬂjeet@is‘r Flé)%”&ﬂf-' PHAME %t LIRSe of
sol vent s suaB74%.S.diatihyl al geh@iredrohtl., D)2, 3DNEEY). DVE, tol uene, benzene,
acetone, acetonitrile and the |like. The inert atnosphere may be maintai ned
by using inert gases such as N2, Ar, He and the like. The reaction nay be
effected i n Rdu 1BF FEEBGReRlondf BaSounl 6N foasulk @) Naekd. all SHAEME arelas BUEIS, NaH,
KH, LDA, NaHWDS, K2C03, Na2CQO3 and the |ike. Phase 20 transfer catalyst
such as tlet FERICk{A &nifgrcurd RAITPERE O gk Sxiearesest obigsnlgmared afaghie

enpl oyed. Thembeiatilel 10 QetRAREARE MELLIBYriE PRI Sithek BThe gRsdnct 8f B0 0acid and
preferably at a tenperature int e__ragglpe of O to 150 . The duration of

t he reacti orthawplectiemefdass eracid is Bot crificgl oimssbasppermallypsed fprhydrolysisof nitrilsour s.
The reacti on, UBY nfl 3R RR1dRE, Thas Htoxiist Alh aNEBIAN KIS A0ENE

di al kyl sul ph%t es1 I.?ke eﬁ?e@ﬁ%l sulhglhaf(_e or diarrig%hyl sul phate;q%g %IBIVQ%S

hal i des |i ker gy #pyd npiillgasedner hydrolysie pf tigrile tchsster ingayi hgeempdayieg budiras@e and
the |ike,: Rout , cti agund.af ggner.al .. I
(111a) defi 45 cheiss BRI acggéqn‘%egﬁaﬁg@g o ﬁ%r%‘*"? Bl ape cibP 'R

repr esent s hydied gematattemperduiesn #e rdedel of @ Cato oefiux tempdradiend tid-$odredt @wkd, ot her
synbol s are as, defined earlier be Jied out under 30. conyenti onal
condi t§ ons. PAGHSEEE FEomeEatiss MR FOgEal ToiC BIralt EBRUANSSE BrolEatiFtn  may
be enpl oyed, Theauatiohyiht e cidnGhayaan b 02Kk 49msal al koxi des such as
NaOwe, t- BuO'K} or NaOEt; netal am des such as LiNH2, LiN(iPr)2. Aprotic
sol vent such as THF,. DM or diethyl ether may be used. Inert atmosphere
may be espl qyRek B4 CIheaBacdiol AR adidshpoliEof BARTTL QIVd) SVHIRY R* &f dsedeihve caihider
anhydrous conditrons. Tenperature in the range of -80 WO 03/048116

PCT/ | B02/ 05084luding hydrogerpandcalhiymhols aye a8 defimee cedicn jhoxgomnoyed opfeault may
be dehydr OXXf@é)e@'héfé'R"gis £0MMRBA el RBIOA BydiBQRY RNpBBEdeYa RYmbARIICor

hydr ogenati on techni que such as by treating ) _ _
formula (I) (by a rhodium carbenoid mediated insertion reaction) may be carried out in the

o

presence of rhodium (II) salts such as rhodium (II) acetate. The reaction may be carried
25  out in the presence of solvents such as benzene, toluene, dioxane, ether, THF and the like
or a combination thereof or when practicable in the presence of R*0OH as solvent at.any
temperature providing a convenient rate of formation of the required product, generally at
an elevated temperature, such as reflux temperature of the solvent. The inert atmosphere
may be maintained by using inert gases such as Np, Ar, He and the like. The duration of

30 the reaction may range from 0.5 to 24 h, preferably from 0.5 to 6 h.

Route 15: The reaction of compound of formula (IVg) with compound of formula (IVf)
where G! and G? are different and independently represent NH, or CHO, q is an integer

ranging from 0-6 and all other symbols are as defined earlier to give a compound of



with a trialkylsilane in the presence of an acid such as trifluoroacetic
acid. Solvent such as CH2Cl12 may be used. Favorably, reaction proceeds at
25 C. Hi gwenzverperature may be 5 enployed if the reacti oRCIEB&/5044
Dehydroxyl ati on may al so be carried aat using Barton's deoxygenation
procedure (Ref. D.H R Barton et al J. Chem Soc., Perkin Trans |, 1975,
1574; F.S. Martin et_al é};}retrahedron Lett., 1992, 33, 1839). Route 13: The
conver si on dPMEdMBbREre & repesseris Aydreasa pndakd ethensyimbolsvoisdegined ahovelefayned

10 earlier tf c2:ic®ORGAHMo pd AL BHY: &ef bding R ifi stﬁﬂhgliefgﬁoiﬁe(a%ggﬁlc@&?m and
all ot her si;ynbo_l s are_as defined earlier. maynbe carried out either 1'n the
presence of Hegmatiogof ring maycbe cemrisd vat inspiverts sfchiza MO, BAOH -POHand the
critical. Afjye.bPAsEN9%G ' I Lr t 0aGHd nmay be
enpl oyed, net gl_ hygr oxﬁgﬁe?t/ybs?ﬁ gtgé%}%gg%f%%gﬁibﬁgeaﬂkgahéggé Cs%ﬁvé:n IIHBor
any aci d Snorthealike op gl nfiginreh ythigredfy Jhe tafipemitonei dferebaiopshay ravgy fiven @vg@hoyed
such as HC I |, S hanal.. et hano r.opanol
etc. The reé%n?qegﬁnmﬁgg/ﬁ%ggﬁ%atf&héggﬁ%m% ﬂ}'ft S%g‘g?er?ﬁ% 6$a§£?nnmflﬁrena %%62’ Bf 0 C
to refl ux té@dpepraferably iofthd tapgeshbh toel?th.used, preferably at a tenperature in

the range of 25 reflux t r.ature.of the solvent used. The duration
of the reaction ﬁr;haéﬂ?lggﬁ%n %ilsoogn%n@). e(tlbc}’ t}i}grﬁpgqn%%ﬁgmogncigfge?ﬁgpg)ga@ﬁ on of
a conpound dfVe) erithna @nipovie) ofthemea ¥ 1) wheas Gl efd Gedte @iffdréng bnd BEGebetinag

hydr ogen,_and al | ol e as defined earljer wt C ound, of fornul a
Ve oma?e Segebr NP G el B Riste e 0P Bl it Al SRR Sritntiote o8
conmpound of defumdraatler (ubihg cblyerats sdvhdis (CHLCRL 0EI0Y, dhioRBbedicfs] bensas, I TION in

reacti on be carried. out in th resence . of rhodium (I]) _salts such as
r hodi um %I r)'%lyefcfﬁstelé‘feeo. cRlyst gl p %W?W&%uﬁgmﬁ apifl; ragfhapes Plci(aﬁld% pridence of

sol vent s su@F;@Etheny erelikel TheleaRtionlind)aile, betdiéd oliHe HOéntd16f hdtkBtedOr a
conbi nation thereof or when practicable in the presence of R30H as sol vent

at any tenpestlar sieyrioihgi tRgPeratusnole e dpctipn meay orng frpee {GRC e 10REC,
required.pr tgd r . ref | ux
tonper at i o Dapoy iy SE0REBindln Pnf RYFUBICHE TP Tl Broa S BBy s

usi ng inert figaskektosdfclh as N2, Ar, He and the like. The duration of 30 the

reaction may ran U]Q r.ahl romo0.5 t Rout e 15:
The reaction of g@?r%’%ﬁn S?Ct;ﬂglrsgrfﬁfaiah e’? ?ﬁfg’;e%\}ﬁy&%%%uﬁ%oﬁwlﬁ ﬁ?@?ﬁ%ﬁé{%ﬁ‘ Vi)
where Gl andreGHuehinsgRf Oectaht/. Gngl GhaaelP8adet) B433)y ¥l es BrPdNERHAPYCHD- q i S
an i nteger i Jom 0-6 and.all other ol re as defined earlier
to give a céir}%(g%%d&g%&% Sﬁ@?ﬁﬁ%&és 5@%??@&?%‘%2% % or nul a (1) where R5
repr esentos hydr ofeeicangbuad bf fathels (B ywhorl B rapreseas hitédokaie thaglay e PRyparcbe
carried out in twd.steps the first step being_.the imne for iqn, followed
by 1 educt | ofShE EORE B rPrETe A Hebg g hemiaph fatrasy(veh sad (ahodeis el as
MeOH, Et OH, simb¥1Oateasrdddfied ehiike by TbeuctieaaiinationayindRy@bdeacisete idliuting
presence of a base such OAc ~ 5 the like or .the m xtures
Phereof - Thestbnie amapu el amske O diay! 4Aqe PR B de: bestns in he

presence of hydrogen may give rise to the compound of formula (I). The pressure may

25  vary from 10 to 90 psi, preferably between 20 and 60 psi. Solvents may be selected one

from MeOH, EtOH, EtOAc, dioxane, toluene and the like. The temperature may range

from RT to 50 °C, preferably a range of RT to 40 °C. The catalyst may be used such as

Pd/C, Rh/C, Pt/C and the like.

30 The compound of general formula (I) where R* represents hydrogen atom may be
prepared by hydrolysis using conventional methods, a compound of formula (I) where R*
represents all groups defined earlier except hydrogen. The hydrolysis may be carried out
in the presence of a base such as Na,CO3, K,CO3, NaOH, KOH, LiOH and the like and a

suitable solvent such as methanol, ethanol, water and the like or mixtures thereof. The



tenperature to the reflux tenperature of the solvent used. The reaction
time may be 2 hto 24 h, preferably in the range 2 h to 12 h. The imne
can al so we ogbisaicned by the reaction of a conpound of genecaliBf2mso4l a
(I'Vg) with a conmpound of formula (IVf3 where G and &2 are different and

i ndependently 10 represent NH2 or CHO, q is an integer ranging fromO0-6
and all other synbols are as defined earlier using solvents such as CH2C12,
CHC13, chl orebsmzenche mﬁeziemeﬁt aT tdﬁrpeliature initbe pngs endfel 29f °G dhalepstionstimh as
p-t ol uenesul fonelmc mdzmqi%t %ea %t@?ég TFA, TfOH, BF3-CEt2 and the
like. The r E&{1T8R"TAY BI"So° B& Carrh ed I'n presence of activated

nol ecul ar si eves. The terrperature of the reactlon may range from1l0 . Cto

100 C, 15 preferab at a t %‘%’ﬁ 15? %r %r% %rom 10 gtto 60 C. The
reaction time ma Htj’@“n ?rﬁ 8 HEF Fi RIS QR AL ISP
above may baydregiic@dowyr alsylngodsahSNpBEEwEIREd to( dofpoutdibCiormsia (1), wlereet al . J

O g. Chena. 1983, 3433 BH4, H2- P /[ C_and._the
like in sol VeHsEt %U@hb}é?aﬁ%%"n‘a’#g‘fppmé’f‘ﬁtﬁﬁ eéﬁﬁthFﬁ‘éan“IleﬁgHE%b %%re&ﬁﬁ%und of
for W}Jl a (1) rhaers ddBEndfdeeﬁﬂ%S @dwletdtwamﬁd @1?11 ?m»tmiah $1 viderepy Qﬁﬁésle%? Nliﬁﬂ@ .
single step procedure, usin ound of formula ere a
symbol s are? ]i§thﬁreﬁymt’€3f A @Pe%h‘?re‘é}l‘i@f‘?v{?lya% r‘fé‘?‘P@%‘d %?%1 BBhH as
the reduci ngr* bats OFEmEPHPANE S0 acfl@hmdea@etéiavg)m‘mc( lbYfdac@l with

condensation under pressure in the presence %f Otgl ve riseto
t he conp8undPrRsppriagy FRagety fuch aypgalyy @%@meetwl 21510%& Iherhki» oflgwerhbysi |
preferabl y Beimesnwidl affits 89 tRSformse NERTS \ma/e Re aﬁ@lRé‘éFeer QBed bhAg, MeOH,

Et OH, Et OAc, di oxane, toluene and the |like. The tenperature may range from
RT to 50 C, Aemptyelnimixed adwgedqsfmmbq pregged fromheompapad g forpala” Bewbd@ed such
as Pd/C, RR/E, regtéet;ha@ﬁ ddCatl biker rg&toighae e raaﬁﬂéadeaqﬁa%neeahg fpgmidia (1)

where R4 represe yd rogen at om prepared by hydrol ySis using

convent i onahalidet Redisacey] cldomidn ﬁ@PtxifbrfﬁmldﬁmlaalQ}ﬂ)ChWﬁé@ edlmorob@lmﬁ%bﬂée al |

gr oups fi t S out
T the pPes s gRdfie; e FAGER plb¥ RRSR ot i St Rt o ol e

I | ke and a dssoptoplyl ehgaminernnd ﬂwdﬂceaeoupéngtmgdants @mhaﬂBICC/EMPé‘rDQﬁd{@He I [ ke

m xt ures 6 be

carri od out B TER AN TR AR B Tl BRSHE 23dho SRR ARTRY, T2

may range fmem Soltzenm&mh aspliaddgenaib I;tycfroaarhoﬁs flike THC; of KBLChnppdrochrigdns

gener al fornula ( epresen and re ent drogen

or lower al Y% 8%]%“%39%8‘&6 Eﬂ% Bt %eth% co S’uuﬁe Iﬁ‘ °f %agnulfma{'l%f car\f\ir%é{

represenis MNR7athyteipaatir©mh e rdhgapPr-oprd a 40 a0j preferadly ithetehpemtirainNHRA R7

where R4 and R7 are as defined earlier to ,yield, a compound é’f for Ia (I)
where Y replf%%éﬁ’f 8§ °Nrt? 29g The acid halide or mixed anhydride or actlvated acid obtained

coupling reagents described above thus prepared may further be treated with appropriate
amines of the formula NHR'R’ where R* and R’ are as defined earlier to yield a
compound of formula (I) where Y represents NR’ and all other symbols are as defined

25  earlier.

In still another embodiment of the present invention the novel intermediate of

formula (I11a)
RS

Ny Ar—CHO (IlIa)
X

30  their derivatives, their analogs, their tautomeric forms, their stereoisomers, their salts, their
solvates wherein R’ represents hydrogen or substituted unsubstituted group selected from

alkyl, alkenyl, cycloalkyl, cycloalkylalkyl, aryl or arylalkyl group; n and m are integers



all other synbols are as defined earlier. Alternatively, the conpound of
formula (1) where YR4 represents OH may be converted to acid halide,

pref er ablwo¥b4s¥1dCl , by reacting with 10 appropri ate reagear8Beushs4as
oxalyl chloride, thionyl chloride and4the |ike, followed by treatnment with
am nes of the forrmula NHRAR7 where R4 and R7 are as defined earlier.

Al ternatively, m xed anhydrides may be prepared from conpound of fornula
(1) where Yigingdsme s rayrserid seistitugadios pnspstiivted gepups sedectbdffionedivelamt i er

by treating jpbtendCi d, kAes acetylichl orj ety '
pi val oyl chlpori}J(}él,’ di gﬁﬁ%gﬁﬁnz%ﬁ}%hl g?%{ldlé ’5 Fé’h%%f‘ﬁzfli%é?‘ﬂﬁlﬁe@?e%tion
may be carribeazopyrenyln dihgdiobesemeaybf ipgolyldi melolinylj ettmpdalyl,negzaindoligdpr opy|

et hyl am ne Ik j DCCEDYAR_OC :

e 1 ricer. SR SR el B bR Heh A% RRURTR REC AR B LR EE TS 16
acti vat e 5t heCHs€HeCHSp |-GHRCEH-EQc lor 8% thpesgsnatieddh R rreopasehtnsubkiitied GdC13 or
CH2Cl 2; hydr, r su nzene, toluene lLene and_the |ike may be
used. The reuggtﬁs@ﬁ@?'ré? éggcg?dr ?@% a 6°%ﬁ%r8% ’ﬁr%l%ﬁ%gf %{g o #W??Fpé’ll?l?lﬁﬁbe of
-40 C to 40 alBoxpradfosylating, at a taeylpercatbunyaminof he r angakefyclibdayliamingd . The
acid halide pr mxed anhydri or activated acid obtained by __coupling
reagent s desi,ff(g1 PTRYTCRoEYS ¥lf°ﬁlﬁge(s?189ar egu?FﬁVq?’ﬁ‘i%f’Wéf’rl?’Bgyl?rP‘élﬁt @'FWOLCE -
appropri at e OSRAes OTFONRK®R’f ONRECEONHRARR @R, e -Rit*sovit® R7INRI@ONR R i-ned
earlier to yi.al conmpound of fo la _(J)gwhe Y.y epresents NR7 and all
ot her sylr‘?bol)f\?ggggi;%’dgﬁz ed"S%f’:%’ éétﬂfi'gp?Ng{?R st‘%ﬁ%?o%ﬂd%ﬁ)é}sl{eﬁﬁQBigfnﬁht' of

t he present GONR] amelcieRNOREhnd RE®C AR dicathe s@fe drodiffered 4dd in@épeﬁéenﬂﬁx
NJ1Ar-CHO (Illa)  R13 mi Rg 30 their ge_riv tives, their anal ogs, their
taut omeric FOFREN PREE PR AT Wnsubgiigyted alkyly aryliapdplkyl, alkpipicpdenyiher ei n
RS repr esenwaﬁMoQ?@mb&lwl;saﬁlaﬁd R Whefprdatieishitrb s Qebnd teBeS@hLoERd 5 &rom

al kyl, al kenyl, cycloal kyl, cycl oal kyl al kyl, aryl or arylal kyl group; n and
in are i nt e§ePEmhyrd 3yelis e BT ErrRIME0RIBR 2imis  adgPegOF MeRs beteroalgms

representss SuiBskd ek ExYen UASMP St inftkoBAl 08 FOUP hydRL&E Ivaitbnf R OM di i) Bl

phenyl ene, napht hyl ene,” pyridyl, quinolinyl, bénzofuryl, dihydrobenzofuryl,
benzopyr anyIPPSIH?WhQ)E}@ﬁZ%W@ﬁQP?S nohgggregént hydregsni nyl | azai ndol yl ,

azai ndolinyl, pyrazolyl, benzothiazolyl, benzoxazolyl and the |ike; X
represents C=0, C=S, -(QCH2-, 5 -CH=CH CH2-; -CH=CH CO or X represents a
bond;: R6 represeRt sraprsents thydweerprhalaga,uligni cyaned ainou haloelkek thydroky om

aryl oxycar bpydin &l %! flkBNGAT BARY seteBbk ofiPfi3P ¥t Bi¥ehed (C-Craalkyl, aryl,

20 arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, alkoxy, monoalkylamino,
dialkylamino, alkoxycarbonyl, aryloxycarbonyl, arylalkoxycarbonyl, aryloxy, arylalkoxy,
alkylcarbonyloxy, alkoxycarbonylamiﬁo, aryloxycarbonylamino,
arylalkoxycarbonylamino, fluorenylmethoxycarbonyl (Fmoc),
fluorenylmethoxycarbonylamino (N-Fmoc), -OSOzRS, —OCONR8R9, NRE®COOR’, -

25 NR®COR’, -NR*R’, -NR®*SO,R’, NR®’CONR’R', -NR®’CSNR®R’, -SO,R®, -SOR?, -SR?, -
SO,NR®R’, -SO,0R®, -COOR’, -COR’, -CONR®R?, wherein R®, R? and R'" may be same
or different and independently represent hydrogen, or substituted or unsubstituted alkyl,
aryl, arylalkyl, alkoxycarbonyl or arylalkoxycarbonyl, R® and R’ when present on nitrogen
atom together may form a 5 or 6 membered cyclic structure containing carbon atoms and

30  one or more heteroatoms selected from oxygen, sulfur or nitrogen.

The substituents of the groups represented by Ax, R’ RS, RS, R%, R and RV are as
defined for the compound of formula (I).
m is an integer from 0 to 6 and n is an integer from 0 to 6.
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al koxycar bonyl am no, aryl oxycarbonyl am no, aryl al koxycar bonyl am no,

fl uor enyl met hoxycar bonyl (Fnoc), fluorenyl nethoxycarbonyl am no (N Fnoc),
OS02R8, -wWOObREBRE, NRBCOOR9, - NR8COR9, - NR8S02R9, NRBCONRPELAB02/05054
NRBCSNR8R9, -S02R8, -SORB, -SR8, -SO028R R9, -S020R8, -COORS, -COR9, or -
CONRBR9, wher ei n R8, RO and R10 may be the same or different and

i ndependent |y present hyd or substituted or unsubstituted al kyl,
aryl, arylal kyl, nay?fﬁ‘?@ﬁ‘f ﬁ?f?me{‘fr ofathG PESRY XY CREBB e comBod ]| F@ﬂwﬁén
present on (ifa} GaRF &P feqaat Hﬁrog%y X egrRne Qo)ch,- Meaberedeny.cld

structure containin on atons and one or nore heteroatons 1 sel ect ed

f r om oxygenTePEFE P B‘Fd mtspoéérﬁpbqsemph@ywéraagéwr symphols o= 8s defingd altove t hi r d
posi tion of nhee phpmuh b{lW&Bﬂ@h@%@es@@&scﬁ@&rlﬁgﬁﬁ;nehﬁ tRgen. R13 represents
hydr ogen, hal ogen, nitro, cyano, am no, haloal kyl, hydroxy or substituted
or unsubstituted group sel ected fromIDﬁéar or branched (C1- C12)ad'kyl ,

aryl, 20 arylal ky}, heteroaryl, he aiyd al kyl, heterocycl y H@Qxy,
monoal ky! anigho” N no@H@I )xyglar bonyl , aryloxygar kjon @
aryl al koxycag |, aryloxy, ar¥fal Koxy —mky @ ox3t,

al koxycar bonyl am no;IIIar yl oxyca@hpnyl am no,  argfFalkKoxygapbonyl an no,

fl uor enyl met hoxycar bonyl (Fnoc), fl uorenyl nmethoxycar bonyl am no (N Fnoc),
- OS02R8, - OCONR8R9, NRBCOOR9, 25 NR8COR9, -WN -NRBSQZR9, NRBCONRIR1O,

- NRBCSNR8R9, - SO02R8, -SORB, -SR8, - SO2NR8R9, -S020R8,]| - COORS, - COR9,

- CONR8R9, wherein R8, R9 and R10 may be sanme or different and

i ndependent|ly represent hydrogen, or substituted or i s(gbswdtﬂf; qﬁi_loal kyI

aryl, arylal kyl, al koxycarbonyl or aryl al koxycar &

present on nitrogen atomtogether may forma 5 “enber ed cycl i c
structure containing carbon. atons and 30 one or nore l@weroatons sel ected
from oxygen, sulfur or nitrogen. Thesgmlﬁuents of the groups represented
by Ar, R5, R6, R8, R9, R10, and R13 are as defined for the conpound of
formula (1). m iEheareastioneepmppunth @ fownga dHK) whers 2 syinbele gesr defineshatove o 6.
35 WD 03/ 04 ) resent
i nventi on, ?’%{%ng lé)dlji ﬁ%%gg@me\?h&&{ %‘3‘@%{5?‘?‘5@&?8‘% es e?flngj1 ﬁ{ogﬁggen
represents €vepcHapound OfEErulaHHIm) wheréxall pyphrodssasa essdedingrbendlier inrry ibs c@xriedyr
represents

pr epar eg b byg\agﬁtqé%\n&ﬁ% ttﬁ% grsg%tgkgfées@g ggscr | alﬁ(?ln g@k‘d&ﬁ %V ?‘%ﬁé@qn fbina

6 R5 OR12 . RxhihgHhay berd@xxiefl ofit ¥ solvents such as MeOH EtOH, -PrOH and the llke The

reaction may be effected in the presence of a promoter such as NaOAc, KOAc and the like

2 OR12

or the mixtures thereof. The temperature of reaction may range from room temperature to
the reflux temperature of the solvent used. The reaction time may be 2 h to 24 h,
15 preferably in the range 2 h to 12 h.
The imine can also be obtained by the reaction of a compound of general formula
(IIlk) with a compound of formula (IIll) using solvents such as CH,Cl,, CHCl;,
chlorobenzene, benzene, THF, in the presence of catalyst such as p-toluenesulfonic acid,
methanesulfonic acid, TFA, TfOH, BF;-OEt, and the like. The reaction may also be
20  carried out in presence of activated molecular sieves. The temperature of the reaction may
range from 10 °C to 100 °C, preferably at a temperature in the range from 10 °C to 60 °C.
The reaction time may be 1 hto 48 h.
The imine product thus obtained above may be reduced by using Na(CN)BH;-HCl
(ref: Hutchins, R. O. et al. J. Org. Chem. 1983, 48, 3433), NaBH.,, H,-Pd]/C, H,-Pt/C, H,-
25  Rh/C and the like in solvents such as methanol, ethanol and the like.
The hydrolysis of compound of formula (Illm) where all symbols are as defined

carlier to produce compound of formula (IIla) may be carried out either in the presence of



mR. i n X (111k) (1111) R6 } (I1lmMm M R5 R1I3 X\ n Xx-NAr-CHO R6 Im5
(I'tta) Schene-111 The reaction of conpound of forrmula (111k) where all
synbol s awve oglefsimed above with conpound of fornula (1111pCThBra56842
represents hydrogen or (Cl-C6)al kyl geoup to give a conpound of formula
(I''I'm where all synbols are as defined earlier nay be carried 10 out in _
two steps the first step being the imne formation, followed by reduction.
Formation &#sci ¢ ped pRg the selaptioneef base drnaciblis/ aeft eritingt hBasss MeabiHas Ee@H,

i -PrOH and kel r i . a

o omoter Subh g8 NG R UAR T I a0 ARt B RORRECER O 2

t enper at ur e TBA inesglventssushags €Helde THIGacetonmmatimpelk athand, popartohevatef dtax

t enperature t ent .. The r ion.time. may he 2 ht h, 15
preferably P%ptbﬁgl%?i%\é rgécﬁglt?%%_}(f ehc.amlﬁﬁ(}%li an%éenlpgﬁat‘gf)s{ 5e 40t %{ff%ﬁé t‘i?)y t he

reacti onsof reflug asmstatole @f tigesBbea] ustd paférably @t 4 tdipeiinir® irtthe emgeYNa °Qfio
formula (111 ]f? usi ng sol vents_ such as Cl2, CHC13,,. chlorobenzene,
benzene, THEIUK ferpiRatpiead Siecsolvent wsad oty duratign ot the reaction mak sange figm &2aci d,
met hanesul f gughegci d, TFA, TfOH, BF3-OEt2 and the |ike. The reaction may
al so be 20 carried out in presence of activated nol ecul ar sieves. The
tenperature of the reaction may range from1l0 Cto 100 C, preferably at a
tenperature in theydianelef EARIMaf JrAndPretent iNGHEEARE LORPdInET Bl 1 D
to 48 h. The imne product thus obtained above may be reduced by using

Na( CN) BH8- HEII2) phee R Hgpreseintidiy drgeropr dkylgroupy m igyly andcpié gthen sadholuge 2a8433)
NaBH4, H2-P 5 - - ' [ V, S
met hanol , e? %%r%glatgvne?h {l}ﬁmee #ﬁ%ﬁﬁﬁﬁfﬁgyﬁﬁlﬁ%&ﬂ# g%sf){n%our‘%(fﬁ g%a?%otﬁﬁglog

(111 m wher &raula gbol s are as defined .earlier to produce conpound of
formula (l11l1a) may be carried out either,{n the presence of WD 03/048116
PCT/ 1 B02/ 05064 36 base or acid an ,'q_i1oncﬁi base or acid is not
critical. Bases such as netal Y ed/n Pke Nad8} KoH in an aqueous
sol vent or acids such as aqueougs TFA in solvents such as CH2C12,
THF, acetone, nethanol, ethanol, propanol, water etc may be used. The
reacti on mayhere el symbasarggs defined cardierpwith cemieovngd of feemplafgn) of 0 Cto 5
reflux tenperature of the solvent used, prefgrably at a tenperature in the
range of 0 Cto reflux tenperature of t h®Rol vent used. The duration of

t he reaction nmay range fromO. 25R5 12 :

! (llin)

HfN

m
15

where R represents hydrogen or alkyl group and R’ is as defined above, m is an integer

ranging form 0-6.

The reaction of compound of formula (IIIg) with compound of formula (IIIn) may

20  be carried out in the presence of solvents such as THF, DMF, DMSO, DME, toluene,
benzene, acetone, acetonitrile and the like or mixtures thereof. The reaction may be carried

out in an inert atmosphere, which is maintained by using inert gases such as N, Ar, He

and the like. The reaction may be effected in the presence of a base such as KoCO3,

Na2CO3, NaH and the like or mixtures thereof. The reaction temperature may range from

25 20 °C to 120 °C, preferably at a temperature in the range of 30 °C — 80 °C. The duration of
the reaction may range from 1 to 24 hours, preferably from 1 to 12 hours.
Intermediate (IIIf) of the present invention and its process has been made the

subject matter of our PCT application no. PCT/IB02/04274.



to 48 hrs. In yet another enbodi nent of the present invention, the conpound
of formula io (lIlla) where RS represents hydrogen or al kyl group; inis O,
and all owbesosynbol s are as defined above may be prepar edThBo2as5pd0cess
whi ch conprises, reacting the conmpoursd of fornula (111g) R13 X (111g) R6
where all synbols are as defined earlier, with conpound of formula (I111n)
OR12 RS/ OR 12 HN (Illn) M15 where R12 represents hydrogen or al kyl
group and R5 is Wi agereriated thahvaamy of thejabovermintipeggaeactipas givigadtive graopén  The
reaction of r .5 by fQr J1ln) may
20 be carri g%%?ﬁﬁnﬁ%egmg rrg&syeﬁ%%{%%&ggow\szé%ngoﬂgﬁ%#o%éﬁ I‘IL%F(?IG%I}VHI%, p%ll\:}éé& DIVE,
tol uene, béwiabife, Prateetinghegroapset bni awyi | & afiel ehevel | kentipnedri xeagtiers tdner eof .

The reactio i 189 mRtbxd L S | |

i nt i ned. by iy S ARl sp], mb oA, R AR RIS Bryclflofif), LAP e,
reacti onSmafe berotstf ebydeoxyil n or he@bpodis erfydrosy ardmse NsBehy a¥-Ck2,COS;Fmdda2 CCB,
NaH and t he,]l] )3 e . Ahe ' t er at.ure, ange
From 25 20 LoPelefhil e Tol BFl-ER o HTREPIbNRG ST REA RN 557"
80 C. The daldettyderketal protdeton fadttionnamiaiic tika Jhe hireddd of forRdtidncand semoval
preferably from1 12 hours. lnternmediate (1LI1f) of th resent. i nvention
and its pr ogfe%lgchrpar}s)tg%uéigngr rgrlélzfear? 0SS &8 ‘J’egﬁl na}]%}e@ é)?g 3Ppr8}i’ﬁa%f3%l' prB?]le‘éLg‘f i on
no. PCT/ | BORéibgZidtkcteO 03/ 048116 PCT/ | B02/ 05064 37 It is appreciated that

in any of the abgve .nentioned reactjons, any reacgtive gro in th

Subat 1 ath ol eeul i HEVTHETRALY BRCRORCAY HF e CYTIE AleaFo g o5
practice. SintRlg)evir IO%Qquliggle@tﬁ Gﬂz}DBz}sF almamy sdﬂri]urh h@dxﬁﬁ@?ﬂ%od{&@tﬂﬁ@lﬁtﬁ@dl e, -
reactions are,. tert]arybutyl.di t I et hoxynet R enyl. . net ,
byl oy carbig 1 MY SiAsEmy SR poRs i L BRph s )
group; N- Bogagh¥sioh? hyd¥oXig®@nd the ik il egaieeis ikl SethdrC THIFD ind#izabe Glbu@Rolof

am no or ani]ino group, ftcet al protection for aldehyde, ketal protection
for ketone gigaMehEcRtPRAoL pHnokstd JHEUES of SPlteRty BAY R ds9de fiwdre bees sl h

protecting ghiRdPHoANR, HROSBISAMY MR BuakiBinb OESnARMIAP Lh @ 1R Rl Nifes
nol ecul e bei ng protected. ] ) . )
etc. may also be used. Alternatively, acid addition salts wherever applicable are prepared
by treatment with acids such as hydrochloric acid, hydrobromic acid, nitric acid, sulfuric
acid, phosphoric acid, p-toluenesulphonic acid, methanesulfonic acid, acetic acid, citric
acid, maleic acid, fumaric acid, salicylic acid, hydroxynaphthoic acid, ascorbic acid,
20  palmitic acid, succinic acid, i)enzoic acid, benzenesulfonic acid, tartaric acid and the like
in solvents like ethyl acetate, ether, alcohols, acetone, THF, dioxane etc. Mixtures of
solvents may also be used.
The stereoisomers of the compounds forming part of this invention may be
prepared by using reactants in their single enantiomeric form in the process wheygver
25  possible or by conducting the reaction in the presence of reagents or catalysts in their
single enantiomer form or by resolving the mixture of stereoisomers by conventional
methods. Some of the preferred methods include use of microbial resolution, resolving the
diastereomeric salts formed with chiral acids such as mandelic acid, camphorsulfonic acid,
tartaric acid, lactic acid, and the like wherever applicable or chiral bases such as brucine,
30  cinchona alkaloids and their derivatives and the like. Commonly used methods are
compiled by Jaques et al in “Enantiomers, Racemates and Resolution” (Wiley
Interscience, 1981). More specifically the compound of formula (I) where YR represents
OH may be converted to a 1:1 mixture of diastereomeric amides by treating with chiral

amines, aminoacids, aminoalcohols derived from aminoacids; conventional reaction

35 conditions may be employed to convert acid into an amide; the diastereomers may be



10 The pharnmaceutically acceptable salts are prepared by reacting the
conpound of formula (1) with 1 to 4 equivalents of a base such as sodi um
hydr oxi deyossdisamg net hoxi de, sodi um hydri de, potassi um hypdToB206064

pot assi um t - but oxi de, cal ci um hydr oxid8e, nagnesi um hydroxi de and the |i ke,
in solvents |ike ether, THF, nethanol, t-butanol, dioxane, isopropanol,
et hanol etc. M xtures of soI vents nmay be used. Organl c bases like 15

| ysi ne, ar gbapemied eithert iyatiestignal geystaflizatiome, c}guammphar ang rthereteiaisdmess afid
their deriv i on
sal ts wher eggé}rlﬁéglgp Pi nglgﬁgp%&%ggﬁg %EFB{Id%l&ﬁB?’EHe V\(l?{ %Sﬁ&g{%% éigqglh(%:h as
hydrochl ori ¢ acigriduy gobiroophiscofaceagpouind pf eemlcfomsm (I fpmningpaxt of this
phosphori c u , AN8S I etic
Beiar ol 111 ebton iU ERER UL RENL S BEloH o TR RARGY CARLE Pl oA

hydr oxynaphtdditonadiad exaspley imiahngcused of 2@upedhlyiused sdmntﬂs, oxsthenmmxmmcﬁod,

benzoi ¢ aci gec bt% 1Zz§t?o%sm fs?anfl %tlaCIGF dlfferenta{elmcera e anldlo&s modes G choti sol vent s
| i ke et hyl Ié/ts Her - &l HGEL che : GioXane et & R Bur es of

sol vent s rra;anglhg drobﬁveuy efai;t toTheey slowrcemlmg)mﬁng @fzstallmuomrmﬂmmshsfmmm@ part
of this inv ntlon b u5| eac ant5|

enant i omer i ?%?%‘?W‘?%gm%g \%"? %5\1?8‘?’“ OWHLY! Hrdua 6881?1‘%%? ng the
reacti on i npief@ced bfslibmﬁﬂorpﬁs frﬁﬁgﬁ’lﬂaelﬁ{mddabﬁhyﬁd Drobe NMR rspedtxﬁgdopy, IR
enantlorrer formor by.resolving the mxture of. s €0

Convent IlbnaPree e iiasal SATHAE SHPLRET: Gyt o0 4 Rer et e gfter

m crobi al res@liglies.on, resolving the dlastereonerlc salts forned with
chiral acids such as nandelic acid, nphorsul fonic acid, tartaric_acid,

|l actic acid, and h%@feﬁ?qielﬂw’?@%\}’é?“%ﬁap? iPAaHIAEwIcal: FTRROSITg RS entaiping The

bruci ne, BOC&M&W& @b lg@h@al%nﬁngl (b h idefislardpy 3, NS d@dReitdaSthbir kBaloggpmmonl y
used net hods are conpi aques et al in "Enanti omers, Racemates and
Resol uti on" Wan@tymexlﬁtfe?%%% gtereptgmers, (isitepalpeiphs.cRel herecediabund of
formul a 1) ;B850 XRIOof ﬁ{a{reﬁrﬁﬁh&eu@aﬁm&epﬁb&%we% 6 dbBibfhation! withXheir e of

di astereoneric amdes by treating with chiral am nes, anmi noacids

ani noal cohobsabgharmpeacsutieadlsh eaplqyed caiaiges, é@ﬁﬂ@rﬁlﬁ@fiﬁdﬁk@r’ et fon BB t | ons
may be enpl gy fs 281 @sdaisO s 2 rtdfondi BRIGHS ATRT SyidiRe, e VO
03/ 048116 PCTd/e?B 2/ O%é%s% sesgr at ed elthlgyni))e fPactl oﬁlrayle crystlal [ zation
or chronat ogmapMeram shekes t perip r@owewlaofdlsm@nﬁdremedf oiserfiess. (Theseray be
prepared by zi.hg p r nor phs
of a corrpouﬁ(g}{l%ﬁl RgS)e/ngfr%al L{%glrlrm %}e) %hﬁl&ﬁe Me:lr 1%51](;]?;:@ yg |iﬁé\?§q{@§%¥aﬁay be
pr epar edo by hypeytsiglabéridenid, grwepihg oﬁatth@mgmiwdfpopmtmﬂ HLPL)andM)ér different 5
condi tions. For gxanple,, {t‘tﬂgpfé%%t { 'b‘é&é cfﬁo %?Jf%&% it obiBgh "

m xtures for recryst PO crys |za ion at  di eren t enperat ur es;
vari ous nodesalofiiseased Ilmgudlng @l@nm@omapbnhsxeglymémhisclemsw,emg»p}mtmvvssmdmnnmg

el i ng 1 he"RHBOOE P BT VR By PR R SRS i) hlhad

useful for the treatment / prophylax1s of insulin resistance (type II diabetes), impaired

25  glucose tolerance, leptin resistance, dyslipidemia, disorders related to syndrome X such as
hypertension, obesity, insulin resistance, coronary heart disease, and other cardiovascular
disorders.

The compounds of the present invention may also be useful as aldose reductase
inhibitors, for improving cognitive functions in dementia, as inflammatory agents, treating

30  diabetic complications, disorders related to endothelial cell activation, psoriasis, polycystic
ovarian syndrome (PCOS), inflammatory bowel diseases, osteoporosis, myotonic
dystrophy, pancreatitis, retinopathy, arteriosclerosis, xanthoma and for the treatment of
cancet.

The compounds of the present invention are useful in the treatment and / or

35  prophylaxis of the above said diseases in combination / concomittant with one or more



presence of pol ynorphs may be determ ned by solid probe NVMR spectroscopy,
I R 10 spectroscopy, differential scanning calorinetry, powder X-ray

di ffractiwoosensssuch ot her techniques. The present invent POWIRRMSI@Ees a
pharmaceutical conposition, containimg the conpounds of the general
formula (1) as defined above, their derivatives, their analogs, their
tautoneric forns, their stereoisoners, their ponnDrphs their

phar maceut i BMG yCQJS wdedpreabihibito| plsﬂ@srer@lhebsrormhar iphdhdiat; eutiobssitsic deigt abl e

i vent s and PRI EOREE PR R RRPRORAEHhGR IR MERRRL o7

di seases susihfoaguteypthidzelidinagiigner duai rﬁi’ARohewd ty dgeEae,a ma;tuhre nieselfeThsi s,

st roke, perlohera cul ar di seases an der Thes
compounds. e TEs A o PRt AT R B PR in AN Er e a b o,
20 hyper#$ri ¢loyserdl dmlﬁwnhﬂvlﬁtdr,r@tlﬁlﬁesﬁﬁ ﬂmg,dg@aglgzcelml@mm&aarbe admmidiiredand
LDL. The corrg ﬁnds Otih t he res i nvent.i on_can be used for the treatnent
of certain ©PEAFOT ! E’a%‘glé PAY Biaﬂdylbe?r%ﬁtgflmonephrl tis,

gl oLrer ul o?]cl er (r)]sn@, prébeﬁmg@éﬂuf@n Y @t@ms a ﬂnym&%masu eoalpalﬁﬁtstr Qslﬁhllgrrfg&?e, ]
nephropat hy. The co unds o ener a (! al so sefu or the
treat ment /CQRROY gflx)fﬁe ggpersl nfgg"P‘fl?r aS‘@g ﬁ%ﬁe@omm ‘?qf“’a‘i“?ﬁe & Y0alognai r ed
25 gl ucose tekeh@abieric |6t ﬂhéiﬁ%ieﬁéoﬁ%@ns el pa }/ﬂl@ﬁshﬁ thelir SHaseIcsutlcallat ed to
syndrome X such as h pertensr on, obesity, insulin resistance, coronary

heart dil8eadscrtafesals Wérheera#larfwe%eiWa%ccenﬁ%rthe and REe eIgRHEIRIS CFA t he

present inveRhipe n@IﬁVlt&l SR1RRrd! aeéo%noﬁsnmlﬂﬂ%ut)@&uy bASLlipdpAitiRidiserR, for
i rrprow ng cognl tive unctl ons in denentia, as inf armatory agents treatl ng
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bowel dlseases ost eopor myotoni ¢ dystrop pancreatitis,

reti nopat hyphaamaceuﬁwglempbrw@camasttdﬂoems anddhd ldire. the treat ment of cancer.
The co unds of..th resent . invention usef ent and / or
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phar maceutical c
sterile aqueous or organic solutions. The active ingredient will be present in such

pharmaceutical compositions in the amounts sufficient to provide the desired dosage in the
range as described above. Thus, for oral administration, the compounds can be combined
25  with a suitable solid, liquid carrier or diluent to form capsules, tablets, powders, syrups,
solutions, suspensions and the like. The pharmaceutical compositions, may, if desired,
contain additional components such as flavourants, sweeteners, excipients and the like.
For parenteral administration, the compounds can be combined with sterile aqueous or
organic media to form injectable solutions or suspensions. For example, solutions in
30 sesame or peanut oil, aqueous propylene glycol and the like can be used, as well as
aqueous solutions of water-soluble pharmaceutically-acceptable acid addition salts or salts
with base of the compounds. Aqueous solutions with the active ingredient dissolved in
polyhydroxylated castor oil may also be used for injectable solutions. The injectable

solutions prepared in this manner can then be administered intravenously,



conpounds of the general forrmula (I) as defined above, their derivatives,
their analogs, their tautoneric fornms, their stereoisoners, their

pol ynor phso oBhetite phar maceutically 10 acceptabl e salts or PCHABI2/05064
pharmaceutical |y acceptabl e sol vat es 44and one or nore HVMG CoA reductase

i nhi bitor; chol esterol absorption inhibitor; antiobesity drug; |ipoprotein
di sorder ‘treatnent drug; hypoglycemnm c agents: insulin; biguanide;

sul f onyl ur edirapejtencsllyciuharinsaesly, of uatrarmpaglerha ithy intombeiar admanistiatipur e
thereof in ggg%bfg%eg%mlﬁg}ls_t he usual pharmaceutically enployed carriers,
diluents and the |ike. 15 The pharmaceutical conposition may be in the
forms normal |y elyll v3seld administration, thalprepartior apyubesin ghavdempoundy rofiptae

sol uti ons, ' j a1l al - rant sweet eners
cte i sui PABre muAen Bpikaiol ik fend B GORNEH Pryaty 3 bR oF SRS
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exci pi ents gighnialg includfig mdr) KiaRAth &N r8l Gl par@ -l kSilidsat A RRinisk- RN MOBRAS can
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sol utions of°U§y% pEHer e inggpreseayRyicat anhpigidingnde passive sEs andgRtpRahut
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sol utions of water-sol ubl e pharnmaceutical |l y-acceptable acid addition salts
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i njectable solutions. The 1njecta solutions” prepared I n thi s nanner can
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aerosol application. e carrier contain ad Such as so u%%lizing
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The compounds of the present invention lower random blood sugar level,
25 triglyceride, total cholesterol, LDL, VLDL and increase HDL by agenistic mechanism.
This may be demonstrated by in vitro as well as in vivo animal experiments.
The invention is explained in detail in the examples given below which are
provided by way of illustration only and therefore should not be construed to limit the
scope of the invention.
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Tabl ets, dragees or capsules having talc and / or a carbohydrate carried

bi nder or the like are particularly suitable for any oral application.

Pr ef erablwo osmasniiers for tablets, 1o dragees or capsul esPCmaBadsoddact ose,
corn starch and / or potato starch. Alsyrup or elixir can be used in cases
where a sweetened vehicle can be enployed. The conpound(s) of the fornula
(1) as defined above is clinically admnistered to . mamals, including man,
via either oral or parenteral r out eBrepagatiomtilstrati on by the oral route is
preferred being nor e4ddmethineselienylpxapeapal phenyhectharesilitnatpai n and
irritation of 15 injection. However, in circunstances where the patient
cannot swal |l ow t he nedication, or absorptl on & gbl owi ng oral admi nistration
is inmpaired, as by disease or her r dyﬁ met is essential that the
drug be adm ni stered parenterally. ither route, the dosage is in the
range of about 0.01 to about M0 r?g/ kg body wei ght of the subject per day
or prefe—‘rably about 0.01 to about 50 ny/ kg body wei ght per day

adm ni stereﬂteBl(lhgl y or as a divided 20 dose. However, the optinmum dosage
for the i ndlyiadusiensionjoédtAlbE2ng gt 2 8atae d8Hinitholpén dd’eﬂ"IsIFrﬁlrﬁ)ebl) byastdddedrer son

mitially acPvigh 2R TELA Yo bR R e AR L BORRET

dosage. Thel ]cﬁompml)mstT)f'I'ltemaqmoesmmturct wae m¢fluged farvweb b dhd/@srwbﬂ@ddlpsbggar
| evel , 5 certd 0 | I VL n HDL b
v 1@ n;i gng[ %1’&1 eef(ﬁ?stg e:tThgrLl/ a%e&.%a%ﬁo%ve% %ﬁ @‘ %on otDL a E’Zfaj iS gs i ny

agoni stl C enonstr
vi vo ani nal Ne@ﬁe{?.} mir)taad whive (Tmmﬁmundm comrodbedd bmmgdndi madm‘mng RﬂthhRe

Ehor of or e _sHBFREL e E S B PR i MY B PerteriBRedton. 50
WO 03/ 04811@311RC'£ﬁd BORLED GOt ethl]l Reapiar @onined filtrate was dried (NaZSO4) and
e L AL B PR TR RE U 10 e e Gy ) 7
dry THEif 1. Bydegxyph@s])p@gamdl (1dr po0&padwilitdso(i®0 nl) sol ution of net hyl
3- (4- hydr oxl\{/l?xhgzrwr gcpr opionate (21 g, 1.0 eq,

'H NMR (CDCl3, 200 MHz &: 1.78-1.86 (m, 2H); 2.63 (t, ] = 7.9 Hz, 2H); 3.67 (t, ] = 6.3

Hz, 2H); 6.74 (d, J = 8.8 Hz, 2H); 7.05 (d, ] = 8.8 Hz, 2H).

IR (neat) cm™: 3485, 3029, 2940, 1505.

20 Massm/z (CI): 152 [M + 1].

Step (ii)
To a DCM (550 mL) solution of 3- (4-hydroxypheny1)propanol (17 g, 1.0 eq, 111.8 mmol),
obtained in the step (i) and triethylamine (93.3 mL, 6.0 eq, 670.8 mmol) was added
25  methanesulfonyl chloride (26 mL, 3.0 eq, 335.4 mmol) dropwise at 0 °C. The reaction
mixture was stirred at RT for 16 h, after that it was worked up by diluting with excess
DCM and washing the organic layer with dil. HCl, water and brine. The organic layer was
dried (Na;SO4) and concentrated. Desired product from the crude mass was purified by
recrystallization from diisopropylether. The remaining mother liquor was condensed and
30  was chromatographed (ethyl acetate/hexanes) to obtain further amount desired compound
(total yield 20.8 g, 61%) as white solid.
Mp: 60-62 °C.
"H NMR (CDCl3, 200 MHz: § 2.00-2.18 (m, 2H); 2.77 (t, T = 7.8 Hz, 2H); 3.00 (s, 3H);
3.13 (s, 3H); 4.23 (t, J = 6.3 Hz, 2H); 7.22 (aromatics, 4H).
35 IR (neat) cm™: 3029, 2935, 1504.



116 mmol ) at RT. The reaction m xture was refluxed for 4-5 h. It was worked
up by 10 quenching with excess ethyl acetate followed by addition of water
(23 nlL), Wwb%sag116 NaOH (23 nL) and water (70 nmL) under coRCTABO2AZ0&t | rring
and maintaining RT. To the workup m42ture conc. HO was added to adj ust
the pHat 7.0. It was then filtered through celite and washed with et hyl
acetate. Conbined filtrate was dried (Na2SO4) and condensed. Obtai ned

resi due wasMast BrCOGPADPHEE et hyl acet at e/ hexanes) to obtain 3-(4- 15

hydr oxyphenyl ) propanol (17 g, 100% as white solid. My 52-54 C. 1H NWR
(CDC13, 200 MHz 8: 1.78-1.86 (m 2Hp; .9 Hz, 2H); 3.67 (t, J

¢ . ° fnsﬁ@oﬂ’ Jo 2
= 6.3 Hz, 2H); 6.74 i— -méthﬁm%uﬁ'o ox EB(Py'{}égg@rlélgth?%?s)ﬁltﬁ&%%H[z 2H). IR

(neat) cm 1: 3485, 3029, 2940, 1505. M+ 1]. Step
(ii) To a DCM (550 L) solution of 3-(4- hydroxdptbenyl)propanol (17 g, 1.0
eq, 111.8 mmol), obtained in Mhe step (N and ¢71 ethylamne (93.3 nL, 6.0
eq, 670.8 mml) was added 25 npEt awochlwﬁride (26 nL, 3.0 eq,
335.4 mmol ) dropwise at 0 T. The Feastfon m xture was stirred at RT for 16
h, after that it was worked up by diluting with excess DCM and washi ng the

or gani ¢ | ay@repaied folloiving thiCtypicakgirecedameaf brepmetioiThe or gani ¢ | ayer was dri ed
(Na2S™4) angTeﬁRgcentrat ed. Desired product fromthe crude nmass was purified
|

by recryst ion. fromdiisopr.opylether. The remaini ng nother |iquor
was con énsgﬁ)marﬁlgth?é]gﬁ%({srowg%n@rg%?rg%%ed (ethyl acetate/hexanes) to obtain
furt her anoii3-hgdexyphenydprpancidvas Ebainad ayli@lidim243.(8009). 61 %9 as white solid.

$ SEI; 623%6%@2&% Z?&‘%S?%ﬁ‘zz%‘gg?@](?«'(?%s? é;')@f%@? ,(b(sty o= 8

(aromati cs, 34k 13%.5 IR, 005;84.05-6.76 larordRS, 3F393869-71%9 @flom¥s 034048116
PCT/ | BO2/ 05064 42 : 309 [M+ 1]. Preparation 2

4Mass mz (d)
3- ( 3- et hanBs (R A 03878 BBV égéﬁewpmet hanesul fonate: 5 0.'0 M" EO O S.
Me O lasl Bepargdnt obd amng the typical procedure of preparation 1

Step (ii)
From 3-(3-hydroxyphenyl)propanol (900 mg, 1.0 eq, 5.92 mmol), obtained in the step (i);
3-(3-methanesulfonyloxypropyl)phenylmethanesulfonate was obtained (52%) as white
solid.
20  Mp: 60-62 °C.
'H NMR (CDCls, 200 MHz: & 2.00-2.18 (m, 2H); 2.79 (1, J = 7.8 Hz, 2H); 3.00 (s, 3H);
3.15 (s, 3H); 4.22 (t, J = 6.4 Hz, 2H); 7.10-7.20 (aromatics, 3H); 7.21-7.40 (m, 1H).
IR (neat) cm™: 3030, 2941, 1586.
Mass m/z (CI): 309 [M + 1].
25
Preparation 3

4-(3-(toluene-4-sulfonyloxy)propyl)phenyltoluene-4-sulfonate:

o, ,0

.S

. To a solution of 3-(4-hydroxyphenyl)propanol (2.5 g, 1.0 eq, 16.44 mmol),
obtained in the step (i) of preparation 1 in DCM (82 mL) and triethylamine (11.4 mL, 5.0

30

eq, 82.2 mmol), was added toluene-4-sulfonylchloride ( 9.4 g, 3.0 eq, 49.3 mmol)



Step (i) 10 From nethyl 3 -hydroxyphenyl propi onat e;
3-(3-hydroxyphenyl ) propanol was obtained as liquid mass (100% . 1H NWR
(CDC13, 290 obkim1166 1.80-1.88 (m 2H); 2.64 (t, J = 7.9 HzpCRHB02/B0A9 ( bs,
-OH); 3.67 (t, J=6.5 Hz, 2H); 6.65-46.76 (aromatics, 3H); 7.09-7.17
(aromatics, 1H). IR (neat) cm 1: 3353, 2932, 2859, 1590. 15 Mass mz (C):
152 [M + 1] Step (I} & From 3- ( 3- hydr ox phenyl ropanol (900 ng, 1.0 eq,
5.92 mol ), drogyvise AbY r{l’l‘{eﬁgacgfnéguwly was stu‘red atRT for 16 h, after that it was worked

3-(3-neth | | 0
m(terresoﬁlngﬁuyﬁ@&mg%ﬁpéfso éagé)s\é.]jcglgeaﬁbl'W(%ﬂ@%}ﬂzﬁféﬁﬁkﬁym%va%g%ﬂz&%% Enﬁg/t) as

2.79 (t J guge @Slldlze obfpiped aftaygrying (N3p§0.) aml aomdgnsing 3rap chpnpggaphed(ethyb. 4 Hz

2 .10-7, Lir o .£m 1 3030,
20,40 R s BBy, 9 P

4-(3- (tosuedéw&mmﬁhyzwpra)pwmmmfdménéHz), A dfsoﬁﬂi);ém (©)=d3 0AS O

Os I 030 Q

6, a4 mol ) 50 2R LhY b F e L N B MR B - A Mana
triethyl am gl £ 13 He, 2H); 7%70d, Je=q838& ZHyymob Xd, Jweﬁs3BId

t ol uene-4-s aonyl chl Qi d 3.0 eq, 49.3 rrrml) WD 03/ 048116

PCT/ | BO2/ OSHJGEP t%@“dr%g&}i gsg(]’a)t%og’ 1%.64'The reaction mxture was stirred at RT
for 16 h, aMaeymizi{@l): 441 Mas 1\Wor ked up by diluting with excess DCM and
washi ng the organic |ayer with water and brine. The crude residue obtained
after drlgli ng (Na2S04) and condensi ng was' chromat ogr aphed (ethyl acetate /
hexanes) to obtain the desired corrppuqﬁn{tﬁmhg 67.7% as thick liquid. 5
1H NI\/R(CDC13 200 MHz: 619@8“ ui nt et Hz, 2H); 2.44 (s, 6H);
2.61 (t, J = 6.8 Hz, gttropjlemé’)%hlﬂaron?ﬂs 6.83 (d, J = 8.8 Hz,
2H);6.97(d,J=8.8Hz 2H); 7.32 (t Je\Y/\SHz 2H); 7.67 (d, J = 8.3
Hz, 211); 7.76 (d, J = 8.3 Hz, 2H). It) cn®l: 2926, 1597, 1502, 1364.

OoN
A mixture of 4-nitrophenol (1.0 g, 1.0 eq., 7.19 mmol), 1,2-dibromoethane (3.85
15 mL, 6.0 eq, 43.1 mmol), and anhydrous K>CO; (3.0 g, 3 eq, 21.5 mmol) in dry acetone
(36 mL) was stirred at RT for 16h. The reaction mixture was filtered, and the filtrate was
condensed. Condensed mass was again dissolved in ethyl acetate and washed with aq.
sodium bicarbonate solution. Organic layer was dried (Na;SO4), condensed, and the
residue was chromatographed using ethyl acetate and hexanes to obtain the title compound
20 as solid (540 mg, 32%). |
Mp: 168 °C
'"H NMR (CDCl3, 200 MHz): 8 3.67 (t, ] = 6.1 Hz, 2H); 4.38 (t, ] = 6.1 Hz, 2H); 6.97 (d, J
= 8.7 Hz, 2H); 8.20 (d, J = 8.7 Hz, 2H).
IR (neat) cm™: 2925, 1592, 1511, 1330.
25 Mass m/z (CI): 245[M(”Br)], 246 [M("Br) + 11, 247[M('Br)], 248 [M(*'Br) + 1].

Preparation 5

Ethyl 2-ethoxy-3-(4-aminophenyl)propionate
/@/\rCogEt '
H,N OEt
30 Step (i)

Wittig salt from triethyl 2- ethoxyphosphonoacetate (26.5 g, 1.5 eq, 99.3 mmol) and NaH
(50% in oil) (5.3 g, 2 eq, 132.4 mmol) was prepared in THF (350 mL) at 0 °C. To this



Mass mz (C): 461 [M+ 1]. 10 Preparation 4 _

2- (4-ni trophenoxy) ethyl brom de O-~Br 100 02N J:::~ A m xture of

4-ni trophgoobio{siid g, 1.0 eq., 7.19 nmol), 1,2-dibronoet haae/1p@/B664 15 ni,
6.0 eq, 43.1 nmmol), and anhydrous K2@33 (3.0 g, 3 eq, 21.5 mmol) in dry
acetone (36 mL) was stirred at RT for 16h. The reaction mxture was

[ ndensed. Condensed mass was again
i ssol ved |+ nb pnikbteb b0 5 S Hachid fimoligras adl msirenodaied the
sol ution. Olgﬁlﬂﬂug doa;tibh wigstifléd 8RE Mad 8@ he RINENSE re @Qsd(thﬁ]lﬂeed[w 1:lhd]ue was
chr omat ogr aphed u5|$g et hél aﬁet ate and hexanes to obtaln
d

compound  20°°8&%s 41Y aVEHSE agppus \WHLCLedhe erdmMRDBCIEy] 23@1%42.) S

3.67 (t, J =ctfoxycitamadb)botAz 3% K bee 211); 6.97 (d, J 8.7 Hz,
2H) ; b 50 (d Figar H;h)OZI—D. (rﬁélgﬁéﬁgﬁll% 2925, 1592, 1511, 1330. 25

Mass niz (Cl 5[ M 79Br)], 246 [N(798r) + 1], 247[N(818r)] 248 [ M 81Br)
+ 1] . Prst(ap gta?ﬁlﬁn 5 Et hyl 2 et hoxy- 3- (4-am nophenyl ) propi onate CO2Et H2N

OEt 30 Step Fthyl pwﬂér912geth<acwnnmﬁ¢ olrtpinechip step- (Qmwaﬂagﬁﬁfegn@%g% Bi- %S 5 g,

o opared | e P3ROTEE) AL GSALL R ) Yo bnbeSlinin pispmresbei 44

solid 4-nitryises l@r@m@@e@u@ tgyield tbﬂtltle&ﬁn@ommis)vmfgdr‘s Cﬂl‘tgﬁlq' Tﬁoeo,p;r)re ; |C ?Pi nat
h n r

it are wae HFRRGEE RORREA"s S8 (G & 70T dbne? Gufery Adiscti2 et The

crude coft aimé3 éizhyH) [3-30 (b5, 21 -NIBY, mmyﬁ;ﬁ qmgnﬁgﬁ(mnlﬁbog B4% gnds, Ery 1

(1 -nitro- hoxycr nnanat &’ obt’ai ned
Is';]eg?g;)sc()lrr?rﬁg yd 85%’12}%% Gééflr{g 81?.) De7 93(‘1@(:6@%231)(11 g) in ethyl
acet at e ( 150Rrthent)ain™r 687D, 1 E3¥per at ure and chr onat ographed using ethyl

[ he title compound as viscous oil (9.41 g, 60%.
acetate / h‘?\ﬁ‘aasg‘%/zt(%l}f'2§§?Mi1)el9z M SOCHD, (

15 Preparation 6

Methyl 2-ethoxy-3-(4-aminophenyl)propionate

/@/\(COZMG
OEt
HoN

Wittig salt from triethyl 2-ethoxyphosphonoacetate (34.3 ml, 2 eq, 132 mmol) and NaH

Step (i)

20 (50% in oil) (6.28 g, 2 eq, 132 mmol) was prepared in THF (350 mL) at 0 °C. To this
solid p-nitrobenzaldehyde (10 g, 1 eq, 66 mmol) was added in portions at 0 °C. The
resulting solution was stirred at RT for 16 h. The reaction mixture was diluted with ethyl
acetate and washed with aqueous NH4Cl. The crude contains ethyl p-nitro-2-

ethoxycinnamate in both Z and E stereoisomers (15 g, 86%).

25 Step (ii)
The crude compound (15 g, 1 eq, 56.6 mmol) obtained in step (i) was dissolved in
methanol (250 mL). To this ammonium formate (35.6 g, 10 eq, 566 mmol) and 10% Pd-C
(40 g) was added and the reaction mixture was stirred at RT for 16 h. The catalyst was
filtered off and the filterate was condensed on rotavapour. The residue was diluted with
30  ethyl acetate and washed with water and brine. The crude mass was chromatographed to

yield ethyl 2-ethoxy p-amino cinnamate as (E) and (Z) isomers (10 g, 75%).



1H NVR ( CDC13, 200 MHz): b 1.16 (t, J = 7.0 Hz, 3H), 1.22 (t, J = 7.0 Hz,
3H), 2.90 (d, J 10 = 6.3 Hz, 2H), 3.30 (bs, 2H, NH2), 3.35 (m 1H), 3.55
(m 111) ,wB.0944811¢ J = 6.3 Hz, 114), 4.15 (q, J = 7.0 HzpCRHB(2/060@2 (d, J
= 8.3 Hz, 2H), 7.03 (d, j = 8.0Hz, 2Hp. IR (neat) cm1: 3372, 1738. Mass
mz (d): 238 (Mrl), 192 (M- OC2H5). 15 Preparation 6 Methyl

2- et hoxy- 3- (4% nophenyl ) propionate CO2Me H NI OEt 2 Step (i) Wttig
salt fromtrseé}(ﬁ;é) 2- et hoxyphosphonoacetate (34.3 nl, 2 eq, 132 mml) and
NaHO éo (T SO‘E;t]hyﬂl 2@¢th<|)xy( ﬁaﬁl&ogcmﬁanm (1032, Mg/ 32.9asmel) epaied ih rkteISHlﬁ) (“?a'éod ngj
at othis nit enz was adde
in portions “ﬁf‘e@)“@% @%S‘rug‘s & & [}‘%/58 S’\‘Rﬁsa%étqlqr”é?ﬁha&fﬂ ﬁﬁof%@ 1@en. The
reacti on m xéddfién Masurdivway rethxad fdil 2e1 Hyalnd aB&Rd@b ARG o¥R IRB kMl o IgOUS
NHACLl. The nglude cont ai ns et hyl i.tro-2- ethoxycinnamate in both Z and E

st er eoi s@neride (qastign nxre wog dét“@% ‘Ylfhl sthyfracetafeusiid aushpsdnuit £aldgaquaonsq,
56. 6 mol ) Qﬁhﬁnﬁﬁdcﬂl&lc&t @'He &ﬂgin1%§eﬂba%%sﬂ@vﬁlﬂwat@?§ﬂ&adﬁﬂla 'fh%@@sﬂﬂe)was-ro

thi s ammoni um f or mat e 10 eq, 566 nmml) and 10% Pd-C (40 g) was
added and t KBrop@ietIPl Hﬁl&&@ﬁ @ aﬂﬁ@tesamﬁ#lﬁweé@ affqrdithe titlg compornd ag disedvjst was
filtered of thaira%b@g gdoty erate was condensed on rotavapour. The residue was
diluted wt et hyl acetate and washed with water and brine. The crude

mass was chrHr?ﬂﬂBgﬁ%‘bh(&& CHCly| & @4t By 6.2 Hat Bldx 2P04di ho 663 Hnaiht 322s (E)
and (2) jsonehs, ( 759 P B2/ 64, .4 P LLii)
Ethyl 2% hg%zs(m-’é%?’%d“ci r%aé“ﬁ%?f%g}%?{) géhz? 5 %F’)Hgb 81 14 i%gstep
(ii) was trfﬁ'ailéhﬂmt(h JradBéki 2M; (20. 4 g, 20 eq, 850 mmol ) and dry net hanol
(500 ni). acti t was refluxed for 2-3 h, and allowed to stir
at roomte liﬁr(aatﬁre fgrSO%>S H3§ The reaction m xture was diluted with ethyl
acetate and Mpsemz&zt'(e?d) 224 Med]. d aqueous amoni um chl oride. The organic

| ayer was washed with water and brine. The residue was chronmat ographed

usi ng ethyl acetate and hexane to afford the title conpound as viscous

liquid (8.06 g, 80%. IH NVR (200 MrepfebidB8y: S 1.64 (t, J = 6.8 Hz, 3H),

2.90 (d, J = 6.3 Hz, 2H), _3. 10 3,42 42-365 m 2 3.70
(s, 3I(—|), 3.96 (t, J = E') gEa@’?%fﬂjOXY@ @fm(léopl})enli%%roglonate ( H,

H,oN CO,Et
U L&

Starting from 3-nitro benzaldehyde and following the typical procedure for preparation of
5 the title compound was obtained as thick oil (60% two step).

20 'NMR (200 MHz, CDCL): § 1.17 (t, J =7 Hz, 3H); 1.22 (t, ] = 7 Hz, 3H); 2.91 (d, = 6.7
Hz, 2H); 3.30-3.48 (m, 1H); 3.48-3.62 (m, 1H); 4.00 (t, ] = 6.7 Hz, 1H); 4.17 (q, ] = 7 Hz,
2H); 6.50-6.70 (aromatics, 3H); 7.06 (t, J = 7.5 Hz, 1H).

IR (neat) cm™: 3374, 2978, 1738, 1606
Mass m/z (CI): 238 [M+1]
25 Preparation 8

Ethyl 2-isopropoxy-3-(4-nitrophenyl)propionate

. /©/\)/c025t
O,N OY
Step (i):

4-nitrophenylalanine (5 g, 1 eq, mmol) was added in portions to a solution of dry ethanol
30 (50 mL) and thionylchloride (5 mL) at —5 °C. It was stirred at that temperature for another

one hour, followed by stirring at RT for 16h. The reaction mixture was condensed on



Hz, 2H); 7.00 (d, J = 8.3 Hz, 2H); IR (neat) cm|I: 3350 (br), 1735. Mass
mz (Cl): 224 [M+l]. 15 Preparation 7 Ethyl

2- et hoxy-We(©3#0#mriciophenyl ) propi onate H2N CO2Et OEt St ar PCmEBIZISM43- nitro
benzal dehyde and follow ng the typicat6 procedure for preparation of 5 the
title conpound was obta| ned as thick 0|I (60%two step) 20 I NMR (200 MHz,
CDC13): 8 1.17 (t, H: 2.91 ( ,J-67
Hz, 2H); 3. 502vPas e%ﬁommfi i) fﬁ%*e%ea 623 (hm’ d{‘Fé ovef, 1’% Yapoum pump t@zolwam 4H) ;
4.17 (q, J mtt%ph&mylala%hﬂe,eﬂ@l 8flerthy dfdchIaf B WIES solfd-{yhanfitdife Slield% = 7.5 Hz,
1H. IR (neat) cml: 3374, 2978, 1738, 1606 Mass mz (d) 38 [ MH1] 25
Preparation 8 Ethyl 2-isopropoxy-3-(4-nitrophenyl)propionate CO2Et 0 2N |
0" Step (i) Steépc@j:t rophenylal anl ne (5 g, 1 eq, mmol) was added in portions
to a solution of dry et hanol and thionylchloride (5 nL) at -5

C. It wad stinitFosfenilalpnng etb@rﬁﬁfér %X‘iﬁcéloﬂﬂé? (agothet: 7-28remplp gbtaingd [ iemsdl by

stirring at yBIq&QfiveliGh eth]NRehRAEE1 AD). Tothd NG SOMLE 48116
PCT/ 1 B02/ 05064 S46Vrot gtvg oSra[%qazeot)rope fd@ats(g ug%eﬁg%eﬁhhenogﬁagd over

hi gh vaccunﬁ@flﬁﬁrﬁnﬂovaélﬂlﬁﬁ fop- 15y (Tbﬁé?@yﬂl(m witie Ve yasheds wish a%)ﬂ&#fb@@i or| de
as white 50"[& ofedhi@ e g&é c}(xged%NﬁJls@é) aﬁ&ﬁdé%s'eéto ta‘}nﬁt atfc%ﬂgk i step

et hyl ester hydrochl ori

di ssol ved i mstentdsyhiclaeibflaises, 8350 nl) . To that Na2CO8 (386 ngy, 0.5 eq, 3 64
mmol) wag added and was stirred for 15 min. The reaction mxture was
washed wth aq. NaHCC3. The organic |ayer was dried (Na2SO4), and
condensed t Stepliii n 4- ni t rophenyl al anine ethyl ester as thick oil (1.55 g,

o)), obt af AR RSN B LT E5 ngS bt Rah et . o
t hat gl aci aldisededd ia cAirdofn? (B3LmL)) T0 Thae glacial &Btlclfmiﬁdl J20 pL, 0.05 eq, 0.33 mmol),
and isoamylnitrite (958 pL, 1.1 eq, 7.16 mmol) were added and the reaction mixture was
15 heated at reflux for 30 min. The reaction mixture was diluted with chloroform, and was
washed with aq. NaHCOs3. The organic layer was dried (Na;SO4) and condensed (caution!)
to a yellowish liquid.

Step (iv):

20 The liquid (1.54 g, 1.0 eq, 6.18 mmol) thus obtained in step (iii), was dissolved in dry
isopropanol (31 mL), and to that catalytic amount of Rh(OAc)4.2H,O (38 mg, 0.02 eq,
0.12 mmol) was added and the reaction mixture was stirred at room temperature for 16h.
Isopropanol was condensed, and the reaction mixture was diluted with ethyl acetate. The
organic layer was washed with water and brine, dried (Na,SO,), and concentrated. Column

25  chromatography, using ethyl acetate and hexanes, provided the; desired compond ethyl 2-
isopropoxy-3-(4-nitrophenyl)propionate (1.25 g, 61% overall ).
'H NMR (200 MHz, CDCls) 8: 0.92 (d, J = 5.8 Hz, 3H), 1.16 (d, J = 5.8 Hz, 3H), 1.27 (t,J
= 7.4 Hz, 3H), 3.00-3.10 (m, 2H), 3.52 (quintet, 1H); 4.08 (dd, J = 8.7 and 4.8 Hz, 1H),
4.21(q,J=7.4Hz, 2H), 743 (d, ] =8.7 Hz, 2H), 8.16 (d, J = 8.7 Hz, 2H).

30 IR (neat) em™: 2975, 1747, 1602, 1522, 1347.
Mass m/z (CI): 282 [M+1]



and isoanylnitrite (958 L, 1.1 eq, 7.16 mmvol) were added and the reaction
m xture was 15 heated at reflux for 30 mn. The reaction m xture was

di | uted wohseokdios of orm and was washed with ag. NaHCC3. pTmaB@vgedsi c | ayer
was dried (Na2SO4) and condensed (caw’ion!) to a yellowish liquid. .Step
(iv): 20 The liquid (1.54 g, 1.0 eq, 6.18 nmol) thus obtained in step
(ii1), was dissolved in dry isopropanol (31 nL), and to that catalytic
anount of Rh2(0OAc)4.2H20 (38 ng, O. qzreézﬂ‘atm 12 mmol ) was added and the
reaction mxture was stirred at roomt rrpera?ure for 16h. |sopropanol was

condensed, and the react acetate. The
organi c Iayer was \/vashedmi/iiﬁgl vag#érgx%\%c?i‘tg ﬁ%ﬁgnﬂpggp?'}l\ggs and
concentrated. Colum 25 chromatography, using ethyl acetate and hexanes,
provided the desired conpond ethyl 2- CO,Et

i sopropoxy- 3-(4-nitrophenyl )pr op| on/’ﬁ/ , 61%overall). 1H NVR (200
MHz, CDC13) 6: 0.92 (d, J =5 (d, J = 5.8 Hz, 3H), 1.27(t,
J =7.4 He, 3H) 300310(m2 352( ntet 1H) 4.08 (de 8.7
and 4.8 Hz, 2H) , = 8.7 Hz, 2H), 8.16
(d, J = 8.7 ﬁl&yl érﬂﬁoprmxyﬁ %w@a&p}wr&y&p@pw@@% (1 §%4& S_Léopmoi)sz@talneswn Mass
in/z (O): Fipabibtil 5 MO 2&@@4@&&%&@0@%@5@% mdeuf 8906 e 16K Y

2- |sopropoxy 4-am nop ) propi onate
2-i sopr opoxyPd4C 274)0 ﬁns)raéﬁh@hw Ea@mﬁ@ €0p @@2“@0015 t@mmmﬂlry f@bg/ ~4ibnddei n

prepar ation g dr ogen
usi ng 10% Pd %Cﬁ?ﬁomg Rjj:g gﬂﬁégﬁ{j gﬁ%}g@ﬁn%g et?f] ;fﬁaglgtglz tﬁ‘g{f%e ?afnd "@?)h@e;ﬁ%ﬁ{gr lg% a

t enper at ur e ffligrateguntieh redyprd prefswter Solupmoditamategarphly w|tha etdamassr usitgl eteyli ng
t he react, o t 0 at t
fo 2 o he AOGn& Qﬁﬁgﬁéd th 9adddea E£d mﬁo%a €t gﬂdfaso@%%&%ig o

pressure. fum chr omat ogr e crude nESS usin
and hexanes apnlmphcm'di)ptdlv@nd‘@s(l led Wm@@mi@ et hyl 2-i sopropoxy- 3-(4-

0 07 (a3 -Pgket G cnlyde; 5760 SR o 9 I S38 a5 SO

3H), 2.80-2.9%0Hz 3EHK)2.8082.99 (hRH)NBED (qulifdst, 1R); 989K (id, J & &1 8adls. arm 5HY Hz,

B o St ey b e T Shat S il Bl [ 02 (0,0 7 B

m z (CI )Is 25R (hdhTin 'PeepmBatl, 097510929, 1737, 1626, 1519.
Mass m/z (CI): 252 [M+1]

Preparation 10
4-methanesulfonyloxybenzaldehyde

CHO
o\\ ,,O /©/
S\
me” ©

A mixture of 4-hydroxybenzaldehyde (5.0 gm, 1.0 eq, 40.98 mmol), anhydrous KoCO; (17

20

g, 3 eq, 123 mmol), and methanesulfonylchloride (4.76 mL, 1.5 eq, 61.37 mmol) in dry
25  DMF (200 mL) was stirred at RT for 16 h. The reaction mixture was diluted with ethyl
acetate (200 mL) and washed with water and brine. Organic layer was dried (NaSOs),
condensed, and the residue obtained was chromatographed using ethyl acetate and hexanes
to obtain the title compound as white solid (2.0 g, 25%).
Mp: 60-62 °C. »
30 'HNMR (CDCl, 200 MHz) 8: 3.21 (s, 3H); 7.45 (d, J = 8.8 Hz, 2H); 7.95 (d, J = 8.8 Hz,
2H); 10.01 (s, 1H). '
IR (neat) cm™: 3024, 2932, 1701, 1591, 1502.



4- et hanesul f onyl oxybenzal dehyde 20 CHO S, M, O A mxture of

4- hydr oxybenzal dehyde (5.0 gm 1.0 eq, 40.98 mmol), anhydrous K2C03 (17 g,
3 eq, 123womwsbisii@and net hanesul fonyl chloride (4.76 nL, 1.BCEGB2BE0E7 nmol )
in dry 25 DMF (200 mL) was stirred at48RT for 16 h. The reaction m xture was
diluted with ethyl acetate (200 nL) and washed with water and bri ne.
Organic |ayer wa i ™), condensed, and the residue obtai ned was
chr omat ograg\ﬂaéﬁng&hg&glt[&@?% cetate and hexanes to obtain the title
conpound as white solid (2.0 g, 25%. Mo 60-62 T. 30 1H NWR (CDC13, 200
MHz) 8: 3.21 (s, 311); 7.45 (d, J =PBep@rdtlon12H); 7.95 (d, J = 8.8 Hz,

211); 10.01 (s, 1H:. IR (neat) cm1: 3024, 2932, 1701, 1591, 1502. WO

03/ 048116 PCT/ | B02/ 05064 48 2AWsHydrorymhenyD-depthagmod + 1] Preparation 11

2- (4- Hydr oxyphenyl ) - 1- et hanol  HOWgd A sol ution of nethyl

2- (4- hydr oxyphenyl )acetate (3.0 g, 1 mml ), in THE (20 nL) was added
to a stirred suspension of LAH (0.89 nmmol) in THE (20 nL) at 0 C
The stirring was continued at RT for 4 h. Excéss of LAH was quenched with

saturated Nasboipnse] methdr?-enleydrdxeripnpbacpieteaBd 08 dmmal, i THE(2UmdHf . The
weshed w th BT ase g eraged Wealres AR, 380 nifp PRI EHL B cin
puri fi cati o heistiing0v%sehiiucdoeRAt for fdt Fatdse IIOf LiAdl deslquenebedt with eataretepound
Coc13onE0 A0 goltoh 3o e lecibfie Bfindg s bR QBB g exingieg. ¢ 7
(d, J = 8.3 vhh etRH)gcetdte0Bd(ttle odgamicBxBadtizwas2fshed yithbismemided GIaxS0AH33BA[ M .
Prepar atjoon 42 .- oo & M5 LoD RSHSE Dtk 051 STELIARESHL AR P e

title compound (1.1 g, 44%) as a white solid.

Mp: 88-92 °C.

'H NMR (200 MHz, CDCLs+DMSO-dg): & 2.75 (t, J = 7.1 Hz, 2H); 3.75 (t, ] = 6.3 Hz,

2H); 6.75 (d, J = 8.3 Hz, 2H); 7.03 (d, J = 8.3 Hz, 2H).

15 Mass m/z (CI): 138 [M].

Preparation 12

4-(2-Methylsulfonyloxyethyl)phenyl methanesulfonate
Me

\S/O .....
O// \\O O\\ //O
o

| Me
The title compound (2 g, 94%) was obtained from 2-(4-hydroxyphenyl)-1-ethanol (1.0 g,

20  7.25 mmol), obtained from preparation 11, in DCM (20 mL) using triethyl amine (2.52
mL, 16.1 mmol) and methanesulfonyl chloride (0.83 mL, 15.9 mmol) at room temperature
for 2 h following a similar procedure as described in preparation 1, step (ii).
'H NMR (200 MHz, CDCls): § 2.91 (s, 3H); 3.08 (t, J = 6.8 Hz, 2H); 3.15 (5, 3H); 4.42 (1,
J=6.8 Hz, 2H); 7.20-7.34 (m, 4H).

25  Mass m/z (CI): 199 [M-OSO;Mel].

Preparation 13

Methyl 2-(4-methylsulfonyloxyphenyl)acetate

O\\ ,/O COOMe
/S\
me” ©



M\ O(r) S~ OS OO Me The title conmpound (2 g, 94% was obtai ned from

2- (4- hydroxyphenyl)-1-ethanol (1.0 g, 20 7.25 mol), obtained from

pr epar at iwo 03/4dg11éd n DCM (20 nlL) using triethyl am ne (2.5PCTAB)2/056:41 Mol )

and net hanesul fonyl chloride (0.83 m49 15.9 nrnol) at roomtenperature for
2 h followng a simlar procedure as described in preparation 1, step (ii).
"H NVMR (200

t = 6.8 HZ, 2H); 3,15 ,
3H): 4.42 (tl%Hztﬁle Co’é‘pg‘lﬂ& 72%4)97]”‘(? g a?ﬁg(ﬁi%m ﬁ‘ﬁf}i?”]%’g“‘ﬁ)é‘g%"yﬁi’?ys)dcf@el99( [
- OS02Me] . Pr(efag, at0donmaB, MEDEY! (2B-iB) neitdytlestiyll b (exyphbme)gaﬁmo@t@d O'N
00 /[ COOve Q. IBO/ 5064, 49 The_t d
(2.7 o, Srrognbened o sElsnie APRERn FrTLmERDi o peags oact BISTES 5 o
9. 04 mmol), slﬂﬁldﬂ@fdcé«ﬂﬂemdesumeﬁglﬁrépaﬁtmyh ﬁm@ﬂ (3.14 nL, 22.59 mmol) and
met hanesul fqn mteﬁrﬁwgerature for 2 h

hl ori de

ol |owi nd. o PAYMRIER WP CRGRE i 4fa=iths bR G REprHdP AP (4 SEaR e ) - 5
"H NWR (2002&4712734@)013)88132%{;4 (s 3H); 3.64 (s, 2H); 3.71 (s, 3H) 7.24
(d, J =8 8.8 Hz, 2H). Mass niz: 244 [ M.

Pr epar at i on Mass 19z 244 Mivet hy| sul fonyl oxyphenyl )acetic acid COON ON sO Me
O To a solution of methyl 2-(4-nethylsulfonyloxyphenyl)acetate (0.95 g,
3.89 mmol ), obtained in preparation 13, in nethanol (10 nL), Na2CO3 (2. 06
g, 19.48 mmol) in water (5 ) was Prctasatiomtd t he reaction nixture was
stirred at RT for 24 h. Methanol was 15 evaporated and the residue was
taken i nl%wat er and washed w#(EMethpsnlfonylaxyphenyhagetisacidt  frominpurity, if

any. The water |layer was acidified to the title conpound
separated (0.55 g, 61.4% as a vm‘?%gow
mMe” O

To a solution of methyl 2-(4-methylsulfonyloxyphenyl)acetate (0.95 g, 3.89 mmol),

obtained in preparation 13, in methanol (10 mL), Na;,CO; (2.06 g, 19.48 mmol) in water (5

mL) was added and the reaction mixture was stirred at RT for 24 h. Methanol was
15 evaporated and the residue was taken in water and washed with ethyl acetate to free it

from impurity, if any. The water layer was acidified to pH ~2 when the title compound

separated (0.55 g, 61.4%) as a white solid.

Mp: 158-162 °C.

'H NMR (200 MHz, DMSO-dg): & 3.32 (s, 3H); 3.62 (s, 2H); 7.28 (d, J = 8.9 Hz, 2H);
20 7.37(d,J=8.6 Hz, 2H).

Mass m/z (CI): 231 [M+1]; 230 [M].

Preparation 15

Methyl 4-nitro cinamate

/@/\/COOMG
O.N

25 A solution of 4-nitro cinnamic acid (3 g, 15.54 mmol) in methanol (50 mL) was cooled to
10 °C and conc. H,SO4 (1 mL) was slowly added and then refluxed for 30 h. Methanol
was evaporated under reduced pressure. Ethyl acetate (150 mL) was aaded to the residue
and the solution was washed with water, satd. NaHCO; solution, water and brine
respectively. The organic layer was dried (Na;SO4) and evaporated to obtain the title

30  compound (3 g, 93%) as off white solid.

Mp: 158-160 °C.



Mp: 158-162 C. 1H NMR (200 MHz, DMSO-d6): 8 3.32 (s, 3H); 3.62 (s, 2H);
7.28 (d, J =8.9 Hz, 2H); 20 7.37 (d, J =8.6 Hz, 2H). Mass nmfz (Cl): 231
[ Mt1] ; 2300[oBh4s1ky eparation 15 Methyl 4-nitro ci namate EODWB2/0ERM 25 A
solution of 4-nitro cinnamc acid (3%, 15.54 muol) in nmethanol (50 nL) was
cooled to 10 C and conc. H2S04 (1 nL) was slowy added and then refluxed

for 30 h. Mg I e te nder r ed ssyre, Ethyl acetate
(150 ) e anaadabPiel PREVE £54 Lo ruBdicr | EhBRalbiased im fibat or
satd. NaHCOZ.sqhut+ ®@nH-alpr and brine respectively. The organic layer was
dried (Na2SO4) and evaporated to obtain the title 30 conpound (3 g, 93%
as of f whit Masyry(CINEYS Mgl &% [B-Chpl-03/ 048116 PCT/ 1 B02/ 05064 50 1H NMVR
(200 MHz, CDC13): 6 3.84 (s, 3H); 6.56 (d, J = 15.9 Hz, 1H); 7.64-7.78 (m
3H); 8.25 (d, J =8.9 Hz, 2H. Mass nmfz (Cl): 208 [Mrl]; 194 [MCH3]. 5
Preparatison 16 Met hyl 3-(4-am nophepydphpitipiignate COOMe H2N To a sol ution
of nethyl 4-nitroci nnanate Lned, 1 n. i (1.5 g, 7.25 nmmol) in
di oxane (25 nlL) 10% Pd-C (ogggg‘?pﬁgsh‘gﬂ‘?ﬁ@#@}?@@%‘genat ed at room
tenperature at 10 60 psi for 20 h. Fhe rea€O0dMe m xture was filtered
through celite and concentrated und educed pressure. The crude residue
was purified by col um chronmat ogHg\ sing 50% EtQAc-pet ether to give

RS b £y PR O By il BLb I Mok 2B ds (195, 25N S 1)
3.66 (s, I giokhle (26.008) 1036 PA-C-((B6 @) Wids addbll and' hfdfodedated arro8m3etigeratdtd)at MBSS
g_lz (c )1:0 1868 p[ij(-)% ]20 hPrTﬁg ?Ja%tﬁénoﬁ'm&uae W3a-s (ﬁéllt-erpe\ tl?rglﬁ)gmepgilcg a;n]d- c%rnge%?rgtgll unclle-r 2z 1

reduced pressure. The crude residue was purified by column chromatography using 50%

EtOAc-pet ether to give pure title compound (1.07 g, 82.5%) as off white solid.

Mp: 142-144 °C.

"H NMR (200 MHz, CDCL): & 2.57 (t, J = 7.5 Hz, 2H); 2.85 (t, ] = 7.8 Hz, 2H); 3.66 (s,

15 3H); 6.64 (d, J=8.3 Hz, 2H); 7.00 (d, J = 8.3 Hz, 2H).
Mass m/z (CI): 180 [M+1].

Preparation 17

3-(4~-Aminophenyl)-1-propanol

/@/\/\OH
HoN

20 A cold solution of Methyl 3-(4-aminophenyl)propionate obtained in preparation 16 (0.48
g, 2.7 mmol) in THF (10 mL) was slowly added drop wise to a suspension of LAH (132
mg, 3.49 mmol) in THF (10 mL) at 0 °C and stirred for overnight at room temperature.
Unreacted LAH was quenched with satd. Na;SO4 solution and filtered through celite and
the bed was thoroughly washed with ethyl acetate. The filtrate and the washings were

25 combined and the organic layer was dried (Na,SO4) and evaporated. The residue on
purification yielded the title compound (0.27 g, 66.7%) as yellow solid.
Mp: 54-56 °C.
'H NMR (200 MHz, CDCl3): § 1.88-1.92 (m, 2H); 2.60 (t, J = 7.5 Hz, 2H); 3.66 (t, ] = 6.3
Hz, 2H); 6.63 (d, J = 8.1 Hz, 2H); 6.99 (d, J = 8.1 Hz, 2H).

30  Mass m/z (CI): 152 [M+1].



H2N D; ~ 20 A cold solution of Methyl 3-(4-am nophenyl)propi onate obtained
in preparation 16 (0.48 g, 2.7 mol) in THE (10 nL) was slowy added drop
wi se to avewspensi on of LAH (132 ng, 3.49 mmol) in THE ( POTAB)2/80640 C and
stirred for overnight at roomtenperature. Unreacted LAH was quenched wth
satd. Na2SO4 solution and filtered through celite and the bed was

t horoughly washed with ethyl acet atg The fiJtrate and the washings were 25
conmbi ned and the organic |ayer was F? 1) and evaporated. The

residue on purification gigldegeld H ys7eTassTo TlaTa R 27 g, 66.7% as
yellow solid, Mp:. 54-56 C TH NVR ( i ’&p AR opfigP L9 o5 (m 2H);

260(tJ-75Hz,2H) 3.66 (t, J OHRH); 6.63 (d, J = 8.1 Hz,
2H); 6.99 (d, J 8.1 Hz, 2H). 3Bodva [ 2 (Cl): 152 [M+1]. WO 03/048116
PCT/ | BO2/ 05064 51 Pr epar ation 18 N

3-(4-Am no-4-tert-but ox phenyl ropanol D - Boca N H To a cooled
(0 O sol utilgm eelesl Q47 ﬁPIHB?Th% %) armms?l@ﬁﬁardrprwv%q’fé@nqdnmmr@wmﬁamlan 17 5

0.5 g, 3 | } 2i
{of Poved by CRE *adareh anUehTRIANE s Tha kb (Jbda NAGadhERe
m xture was 28difipy efBpoypnhydrige @84 mboilrf)‘l omedy and themixiyre Waéatztrﬁdnfvr ARsbtair e was
diluted wt t d
Ituted w B‘o%éﬁ%%u%% adtidfE nﬂfag?e[‘sg{s ddrd“%%%&%mﬁﬂ Wt e \9%51% an

brine, drie evapor at e yness. romato raphy of
t he resi due lasieeiwiedwashed with waigo apd bnide, ( dried @{az%%andsevanor@teddb ohymess oil .

i“ﬁ%”"%ﬁ%%ﬁ% cadgid ' gt e e R chmieily SR AR o5

7.10 (d,10J =oBrlgsskl, 7.25 (d, J = 8.3 Hz, 2H). Mass niz (CI) 252
[MF1]; 152 [

1 P : . _
S (4 ert- Bu%@?ﬁp%&ﬁza RIS P A A kg T -
QASO 2H); 3.64 (t, ] = 6.6 Hz, 2H); 6.41 (bs, 1H, D,O exchangeable); 7.10 (d, J = 8.3 Hz, 2H);
7.25 (d, J= 8.3 Hz, 2H).
Mass m/z (CI): 252 [M+1]; 152 [M-Boc].
15

Preparation 19

3-(4-tert-Butoxy-4-methylsulfonamidophenyl)propyl methanesulfonate

Q.

o~ S‘\O
Boc\ /@/\/\
N

1
2Sy

070
20 To a cooled (0 °C) solution of 3-(il—Amino-4-tert—butoxypheny1)-1-propanol obtained in
preparation 18 (0.5 g, 3.3 mmol) in dichloromethane (10 mL) Et;N (1.4 mL) was added
followed by the addition of mesylchloride (0.27 mL, 3.5 mmol) and the mixture was
stirred for 4 h at room temperature. The reaction mixture was diluted with DCM (50 mL)
and the organic layer was washed with water and brine, dried (Na,SO,) and evaporated to
25  dryness to yield the title compound (0.61 g, 94%).
'H NMR (200 MHz, CDCL): 6‘1.50 (s, 9H); 1.95-2.10 (m, 2H); 2.68 (t, J = 7.5 Hz, 2H);
2.97 (s, 3H); 3.13 (s, 1H); 3.66 (s, 2H); 4.19 (t, J = 6.3 Hz, 2H); 7.08 (d, ] = 8.3 Hz, 2H);
727 (d, T = 8.3 Hz, 2H). ‘ '
Mass m/z (CI): 329 [M-SO;Me].



Boc, i O1'S 020 To a cooled (0 C solution of

3-(4- Am no- 4-tent - but oxyphenyl ) - 1- propanol obtained in preparation 18 (0.5
g, 3.3 nmwblsiasidi chl oronet hane (10 nmL) Et 3N (1.4 nl) wasPpraddee/oséal | oned
by the addition of nmesylchloride (0.22 nL, 3.5 nmol) and the m xture was
stirred for 4 h at roomtenperature. The reaction mxture was diluted with
DCM (50 nL) and the organic | ayer was washed with water and brine, dried
(Na2SO4) and evaporated to 25 dryngge% e igldthe title compound (0.61 g,
94% . 'H NWR (200 MHz, CDC13): 6 ; 1.95-2.10 (m 2H); 2.68 (t,

J=7.5H, 2 2.97 3H) : OH): 4.19 (t, J =
6.3 Hz, 2H): ;Dos (d, J(E 8. gi)ﬁgéhgﬁﬁfdr?%n?%“% (58 3H)Hz 2H) . (I\/ass m z

(Cl): 329 [MS2Me]. WD 03/ 048118 BOZ/ 05064 52 Preparation 20 Methyl
4- hydroxy cinnamate HO / COOWe The pund was obtai ned as brown
col ored sol ingle 110 ApdhIH A ¥y G0l 3¢ E%Bd% iy il 9

nmet hanol (25 ?ﬂ. andpconc ﬁ2804 %ﬂﬁgwﬁl Bre %lb &?4 11&?4 t k aldi%r{g

procedur & as: él%é&nmlméhusmg pethinet 45 o) @ﬂ COM) Ho3@4 (0181 61LTin Z(Hh IﬂMFé“(lﬁg)ﬂleM-lz
% 0 (gl bR g2 ) 230.30424 b 212 5%
Hz, 1H). 1MvHE41A65C.(CI): 179 [ M1]. Preparéti on 21 ’ '
(E)-3-(4-Hyd h en-J -0 g ut| hyl

- hydr oxy o1 rcHan 208l EIORR R A ibk Wi st D FRnstasdlansel e hre
(15 L) was la@dﬁleD BBVdSE= 8.6 Hr, SHEPRIBKE,An- @GHIZPQH)( 4756(cm)= ign " MHYHE (10
m) at 0 C 25—‘%39 LI\Z Lnxture was stirred at roomtenperature for 2
h. The e¥ce é hithed with satd. Na2SO4 solution. It was. filtered
through celite bed and the filtrate was dried (Na2SO4) and evaporated to

dryness. The residue was purified b¥ col%{rmoﬁo chr omat ogr aphy using 20%

EtQAc in pet ether to afford the ti nd(04lg 31. 6%
£)-3- (4-Hydr0xyphenyl)—2-propen—l 0

HO
\©\/\/OH

15 A solution of methyl 4-hydroxy cinnamate obtained in preparation 20(1.5 g, 8.43 mmol)
in THF (15 mL) was added drop wise to a suspension of LAH (416 mg) in dry THF (10
mi) at 0 °C and the reaction mixture was stirred at room temperature for 2 h. The excess
LAH was quenched with satd. Na;SO4 solution. It was filtered through celite bed and the
filtrate was dried (Na,SO4) and evaporated to dryness. The “residue was purified by column

20 chromatography using 20% EtOAc in pet ether to afford the title compound (0.4 g, 31.6%)
as off white solid.
Mp: 116-118 °C.
'"H NMR (200 MHz, CD;0D) &: 4.17 (d, J = 5.9 Hz, 2H); 6.15 (td, ] = 5.9 and 15.8 Hz,
1H); 6.50 (d,J=5.9 Hz, 1H); 6.71 (d,J = 8.3 Hz, 2H); 7.23 (d, J = 8.6 Hz, 2H)

25  Mass m/z (CI): 151 [M+1]

Preparation 22

4-[(E)-3-chloro-1-propenyl]phenylmethanesulfonate

O - .
L0
/S\\

O = cl



as off white solid. Mp: 116-118 C. 1H NWR (200 MHz, CD3QD) b: 417(d J =
5.9 Hz, 2H); 6.15 (td, J = 5.9 and 15.8 Hz, 1H); 6.50 (d, J 5.9 Hz, 1H);
6.71 (d, wo#®3B48311z, 2H); 7.23 (d, J = 8.6 Hz, 2H) 25 I\/B.SBCMBOZ((EDQéli 151

[ MF1] Preparation 22 4-[(E)-3-chlora3l-propenyl] phenyl net hanesul f onat e
5s;i1 0/~C 0 WD 03/048116 PCT/1B02/ 05064 53 The title conpound was

obt ai ned (0. 6499 f.rom h y -pro 1-ol obtained
in preparat |]ilﬁ t@ic?lﬁp ddx’asfgg rﬁﬁé%w g,&@xf\i’%nﬁpﬂg 4Eﬁ§‘% 38’?‘%‘?%{"?08%

met hane;sul f dlclqllobmiﬂedrm deephtidd 2110).36 %gz@agim?l))g\mcm Mqudaggr;gdzg;tggg nﬁ]b)?and o
reparation :

ﬂz, sz) ?ie%lﬁnﬁsu H’i’ylf “86 éﬁé ‘%%‘asgnﬁe wayjas dgs ed 111:}%‘6 Pf?Paz§1°€d9 J=8.6

Hz, 2H); 7 43 NR éomfﬁ{z%dmh)w)s 14%8331)%24(&%)-734% szFld 21- Eﬁ%ﬂ@ﬁﬁsl on 23
(E)-3-(4-Meth Isulfon on 7@%9%1 ro enoic acid S 1070 The
( g,

title cofpodrd (Gels b% @ﬁ%ZH)FBfﬁ (CE)'—zﬁ-%Iéﬂéﬁym nnam c acid
(1.0 g, 6. M4mw0 CIP@%fﬁQ Et 3N (2.12 nmL, 15.24 mol) and
met hanesul f onyl chﬁ ori de 57 m., 7.32 nmmol) the sanme way as descri bed in

the preparation 19. 1H NI\/R (200 VHz CDClB) 8 3.20 (s, 3H); 6.51 (d, J =

15.8 Hz, IH); 7.36 (d, J = 8.6 15 p% J =8.3 Hz, 2H); 7.81 (d,

J =15.8 Hz, 1H. Mass nfz (Cl): 24 N+ reparatlon 24

3- (4- Met hyl sul f onyl oxyriﬂéﬁs(ﬂ-)l\éﬁbﬂbldfnwlﬂaaphbnyla@ Wopdie®DDH 0 S' The title

conmpound was obtained (1.02 g, 69.4% from 3-(4-hydroxyphenyl) propionic

acid (1.0 g, 6.02 nmml), DCM (15 m_) .1 nm, 15.06 nmmol) and

met hanesul fonyl chloride (0.56 mg 7 aHhe sane way as described in

t he preparation 19.
10

The title compound was obtained (0.53 g, 36%) from (E)-4-hydroxycinnamic acid (1.0 g,

6.1 mmol), DCM (20 mL), EtN (2.12 mL, 15.24 mmol) and methanesulfonyl chloride

(0.57 mL, 7.32 mmol) the same way as described in the preparation 19.

'H NMR (200 MHz, CDCL): § 3.20 (s, 3H); 6.51 (d, J = 15.8 Hz, 1H); 7.36 (d, J = 8.6
15 2H); 7.64 (d, J=28.3 Hz, 2H), 7.81 (d, J = 15.8 Hz, 1H).

Mass m/z (CI): 243 [M+1].

Preparation 24

3-(4-Methylsulfonyloxyphenyl)propionic acid

COOH
(l? /©/\/
_Se
0“0

\
20 . .
The title compound was obtained (1.02 g, 69.4%) from 3-(4-hydroxypheny!)propionic acid

(1.0 g, 6.02 mmol), DCM (15 mL), Et;N (2.1 mL, 15.06 mmol) and methanesulfonyl

chloride (0.56 mL, 7.23 mmol) the same way as described in the preparation 19.

‘H NMR (200 MHz, CDCl): & 2.74 (t, J = 7.4 Hz, 2H); 3.00-3.09 (m, 2H); 3.14 (s, 3H);
25 7.14-7.37 (m, 4H).

Mass m/z (CI): 245 [M+1].



1H NVR (200 MHz, CDC13): 8 2.74 (t, J = 7.4 Hz, 2H); 3.00-3.09 (m 2H);
3.14 (s, 3H); 25 7.14-7.37 (m 4H). Mass mz (d): 245 [M1]. WD 03/048116
PCT/ 1 BO2/\Wb©@64481564 Preparati on 25 Et hyl PCT/IB02/05064
(2S) - 3- (4- am nophenyl ) - 2- et hoxypr oparmdat e and Et hyl (2R)-3-(4-

am nophenyl ) - 2- et hoxypropanoate O O CEt OEt OBt H2N Ot H2N 5 Step (i):
Et hyl 3-(4-di benzyl am nophenyl)-2-eg,hox% ropanoate N\ / COOC2H5 OC2H5
To a cool ed solution of ethyl 2-ethoxf® ’i"?%‘- i nophenyl ) propanoate (2.0 g,
8.44 mmol ), 10 @hhdi(@SSB-(4apivephédi)-Dechdxypropaiontedvid KiBO1 (2R)-31p2CO3 (2. 68
g, 25.3 mmol) was added and stirred for 15 mn. Benzyl bromde (2.0 ni,
16.88 mol ) was then added t GUREPREOZDHSBNYBFRIGM e and the reacti on

m xture was stirred for 16 h at rt. The reaction mxture owas diluted with
water (50 nlL) and extracted with @thyl acetate (3x50 nl). |[The conbi ned
organi c | ayers were washg ith brine, dried ( ] gmorated to
dryness to get 15 the t @l COo oun‘aEfas yel | ow 3.4%@?, 97% , which was
used for the next stepwittout Ofwrificatiog,N IR (2 MHz, CDCl3): 6
1.06-1.32 (m 6H); 12N8o (4, J = 6.4 Hz, 2H); 3.28-3.48 (m 1H); 3.52-3.70
(m 1H); 33.95 (t, J = 6.6 Hz, 1H); 4.12 (q, J = 7.0 Hz, 2H); 4.63 (s, 4H);
6.67 (d, J Stdp @): Hthyl3r(#-diFergglaminophenyl32-3thdaxy ppefanogte15- 7. 43 (m 10H). 20
Mass mz (Cl): 418 [M1]. Step (ii):

3-(4- D benzyl am nophenyl ) - 2- e hdxypropionic acid N\ COON OC2H5 25 To a

solution of the conpound obtaned iNg st (i) (0.5 g, 1.2 nmol) in nethanol
(10 mL) Na2C3 (380 ng, 3.6 mml) iN 2000c.mas added and the
reaction m xture was sti rre@_z/day t . Met hanol was then renoved
and the reaction mxture was uted wth waPérs(10 nL). The aqueous | ayer

was extract € awdotedetohwion af ethal 2 ethoxy-24beminaplenyproparbeatd (20 rg; Pl armol),
Prpuritigs. Thenyi0g BAUEONS, hAE HMPEHASEPINLIRS Wik, 255501 was added
and stirred for 15 min. Benzyl bromide (2.0 mL, 16.88 mmol) was then added to the
solution drop wise and the reaction mixture was stirred for 16 h at rt. The reaction mixture
was diluted with water (50 mL) and extracted with ethyl acetate (3x50 mL). The combined
organic layers were washed with brine, dried (Na;SQO,) and evaporated to dryness to get
15 the title compound as yellow oil (3.42 g, 97%), which was used for the next step without
purification.
"H NMR (200 MHz, CDCLs): & 1.06-1.32 (m, 6H); 2.89 (d, J = 6.4 Hz, 2H); 3.28-3.48 (m,
1H); 3.52-3.70 (m, 1H); 3.95 (t, J = 6.6 Hz, 1H); 4.12 (q, J = 7.0 Hz, 2H);, 4.63 (s, 4H);
6.67 (d, J=7.0 Hz, 2H); 7.03 (d, J = 8.3 Hz, 2H); 7.15-7.43 (m, 10H).
20 Mass m/z (CI): 418 [M+1].

Step (ii): 3-(4-Dibenzylaminophenyl)-2-ethoxypropionic acid

O

N COOH
Q_/ OC2Hs

25  To a solution of the compound obtained in step (i) (0.5 g, 1.2 mmol) in methanol (10 mL)
NayCOs (380 mg, 3.6 mmol) in water (2 mL) was added and the reaction mixture was
stirred for 3 days at RT. Methanol was then removed and the reaction mixture was diluted
with water (10 mL). The aqueous layer was extracted with ethyl acetate to remove any

unwanted non-polar impurities. Then the aqueous layer was acidified with 2N HCI



WO 03/048116 PCT/I1B02/ 05064 55 solution to pHr.. 4 and extracted with
ethyl acetate. The conbined ethyl acetate |ayers were washed with brine
(3x10 miL)wodsnedid Na2SO4) and concentrated to yield the tPpCraBo2asagound
(0.340 g, 749% . 1H NWR (200 MHz, CDCIS3): 6 1.17 (t, J = 7.1 Hz, 3H);
2.82-3.05 (m 2H); 3.29-3.67 (m 5 2H); 3.97-4.09 (m IH); 4.63 (s, 4H);
S/BSZ ET?Z \(]cjgﬂlgtl(g‘ggh Fﬁ\/lzrﬁ 'and;'?)g%céeg IVYISL‘ e_thﬁ'a%eta 2, ThE Rombited: gﬁl}zl' zﬂi%ta{er?aye]fg H.

N - (1S) - 1- penyhded pyth] bring Ipx 13- o), dirled (Xl S) anp baryitatcd- ©f Hidd Wy dfjan- | o
amde (iiia) and o

NL- [ (1S) - 1- PHERRPA LA S 7¢%R) - 3- (4- di benzyl ami nophenyl ) - 2- et hoxypr opan- ani d
e (iiib) NYDNNR\200 ¥z, thbh,): G261, RS Hy, BH);i218203.05T@n,2m00bed 65 @myt i on
of conpound obtained in step glié@él.O ? 2.57 mmol) in drY DCM 5- 15

hydr oxybénz 8Hi 3%t (m7HDkd.63 {3,288 $irbldy Jan®is EBCPHE 598 Wyl =3 DHzAE) wer e
added and thg3reaql) eoyn xture was stirred at 0 Cfor 30 mn (until it
becane a cl ear squfion?T 2- L-Phenyl glycinol (0.37 g, 2.69 mmol) was
added to thdagonrCON3YNMSEklirred at RT for 16 h. The reaction mxture was
diluted with DCM (25 nlL), washed with water (3x25 nlL), dried (Na2SO) and
concentrated. The diastereoners were separated on silica gel colum 20

usi ng 10- 458ept(fi)i Vad@Shl-ehienylpeapyB1(ABr3-(4vilibkukylaminophenyl) 20ethaxypB8Hp: whit e
solid, © 1105 Yield of Rib: 380 ng (29% . iiia: 1H NVR (200 MHz,
coci3): 8 1%‘?’8"%‘3‘%@“2 7.1 Hz, 3H): 2.74-3.12 (m 2H); 3.46-3.64 (m 2H):
3.87 (d, J N1H(WS)Hzphedplproylo@R)-de4-dibenzgadimmptieyl)72-ethoxyippantadilie( s, 4H) ;
4.93- 25 . %ﬁg? (m 1H); 6.64 (d, J = 8.4 Hz, 2H); 7.02 (d, J = 8.3 Hz,

2H); 7.12-7. (m 15H). Mass mz (d): 509 [M+1]. iiib: 1H NWR (200 MHz,
CDC13): 'S 1.13 (t, J = 7.6 Hz, P, 2:80-3.16 (m 2H); 3.39- (m 4H);
3.96 (dd, J =39 and 5.5 Hz, 64 (s,/2); 4.85-5.00 ( ; 6.67
(d, J = 30 6\8_H ; 6.8 N e¥ .3 Hz,
2H); 7.12-7.42 1OHPCT/ | BO2/ 05064 Hd):

509 [ M+1].

iiia iiib

To a cooled solution of compound obtained in step (ii) (1.0 g, 2.57 mmol) in dry DCM 5-
15 hydroxybenzotriazole (172 mg, 1.286 mmol) and EDCI (592 mg, 3.08 mmol) were added

and the reaction mixture was stirred at 0 °C for 30 min (until it became a clear solution). 2-

L-Phenyl glycinol (0.37 g, 2.69 mmol) was added to the solution and stirred at RT for 16

h. The reaction mixture was diluted with DCM (25 mL), washed with water (3x25 mL),

dried (Na,SO4) and concentrated. The diastereomers were separated on silica gel column
20  using 10-45% ethyl acetate in pet ether.

Yield of iiia: 420 mg (32%); white solid, mp: 110-112 °C.

Yield of iiib: 380 mg (29%).

ilia: "H NMR (200 MHz, CDClL3): § 1.18 (t, J = 7.1 Hz, 3H); 2.74-3.12 (m, 2H); 3.46-3.64

(m, 2H); 3.87 (d, J = 5.4 Hz, 2H); 3.98 (dd, J = 6.9 and 3.7 Hz, 1H); 4.64 (s, 4H); 4.93-
25 . 5.05 (m, 1H); 6.64 (d, J = 8.4 Hz, 2H); 7.02 (d, J = 8.3 Hz, 2H); 7.12-7.46 (m, 15H).

Mass m/z (CI): 509 [M+1].

iiib: 'H NMR (200 MHz, CDCL): 5 1.13 (t, J = 7.6 Hz, 3H); 2.80-3.16 (m, 2H); 3.39-3.68
(m, 4H); 3.96 (dd, T = 3.9 and 5.5 Hz, 1H); 4.64 (s, 4H); 4.85-5.00 (m, 1H); 6.67 (d, J =
30 6.8 Hz, 2H); 6.97 (d, ] = 6.8 Hz, 2H); 7.06 (d, ] = 8.3 Hz, 2H); 7.12-7.42 (m, 13H).



Step (iv): (2S)-3-(4-D benzyl am nophenyl ) -2-et hoxypropanoic acid (iva) N
OH OC2H5 5 To a solution of conpound iiia (410 ng, 0.8 mml) in dioxane (6
m.) was asdesiodsvic H2S04 (4 nL) and the reaction m xture waeTHRiods@ad for 24
h. Di oxane was renoved under reducedsépressure and the residue was dil uted
with water (10 nL). The aqueous |l ayer was extracted with ethyl acetate
(3x25 nl) anshstbg@®robd med1prgani c | ayers were washed 1o with brine, dried
(Na2SO4) and evaporated to dryness. The crude nmass was purified on silica
gel using 40% ethyl acetate in pet ether to yield the title conpound (180

, 589 . 5 (555 (8- : 13 .16 (t,
gg = 7. 6/() m,it%]ﬁ% R (g %ge’%%ﬁmzlm 3y1£)1§|-'éth¥§pl(o%ﬁgmMﬁiéd (QQ%G %dd J = 7.(3
and 4.4 Hz, 4.61 (s, 4H) 65 (d, J 83 Hz, 2H) 7.04 (d, J = 15

8.8 Hz, 2H); 712739(m 10
(2R) - 3- (4- D benzyl am nophenyl ) _
OC2H5 20 Conpound ivb was ol 60@& fromconmpound iiib (0.5
g, 0.98 mmol) using 1M H2SO4 nL) i n di oxamepnder reflux for 24 h
follomnng the sane procedure as described for the preparation of conpound
iva. 1H°NMR (200 MHz, CDC13): 6 1.18 (t, J = 7.0 Hz, 3H); 2.83-3.05 (m

illzl)b g 461(7) 3ot/ sdlﬂﬂon <2f5c02rhﬂound4uﬁ3(4ﬁ@(ihg, 9.8=mihoB 1ﬂﬂﬁbx@né’> d_lﬁl%_,) 11J\|55|); ?dﬁeg&(i\d( S, 10H)
: m
Mass nl z ( §04 é‘bc‘j&[)l\%*ﬁ!] the W%DC%%W 6‘2@&%6" %ﬁcf?ﬂ‘r’ﬁézfjf%% g‘dH)mWnSt“@ﬁ rerpgvedit hy |

(2S) - 3- (4- bnbgnRestcalHroapReny hﬁerag&temmsmﬁ@@m&xaeerqmu Nhé a%lzus 1@&@% To

a cool ed solution of co und iva 08 mml) in dry m)

K2C03 5 (1.7 pxigacted vwidh gl apetolg §3X§§ FR) a&ﬁ éiiefpmbrl@é Of%flwﬂ@/erﬁ ‘ﬁefaﬁvaﬁlﬁﬁl
t enper afour &yithEbAnel ahed pASSO,) and evaporated to dryness. The crude mass was purified on

silica gel using 40% ethyl acetate in pet ether to yield the title compound (180 mg, 58%).

fo]p> = 1.8° (¢ 0.5, MeOH).

'H NMR (200 MHz, CDCls): & 1.16 (t, J = 7.6 Hz, 3H); 2.80-3.07 (m, 2H); 3.43-3.68 (m,

2H); 4.16 (dd, J =7.3 and 4.4 Hz, 1H); 4.61 (s, 4H); 6.65 (d, J = 8.3 Hz, 2H); 7.04 (d,J =
15 8.8 Hz, 2H); 7.12-7.39 (m, 10H).

Mass m/z (CI): 390 [M+1].

:0390 [ MH1] .
Q)5 Cld (ivb) f \ O_ OH

(>

(2R)-3-(4-Dibenzylaminophenyl)-2-ethoxypropanoic acid (ivb)

O 0

6CoHs
20
Compound ivb was obtained (152 mg, 60%) frorﬁ compound iiib (0.5 g, 0.98 mmol) using
IM H,SO4 (5 mL) in dioxane under reflux for 24 h following the same procedure as
described for the preparation of compound iva.
"H NMR (200 MHz, CDCL): & 1.18 (t, J = 7.0 Hz, 3H); 2.83-3.05 (m, 2H); 3.40-3.67 (m,
25 2H); 4.03 (dd, I = 7.3 and 4.3 Hz, 1H); 4.63 (s, 4H); 6.67 (d, J = 8.6 Hz, 2H); 7.03 (4, I =
8.6 Hz, 2H); 7.15-7.40 (m, 10H).
Mass m/z (CI): 390 [M+1].



(0.75 nmL, 9.25 mmol) was added and the reaction mxture was allowed to stir
for 3 hat rt. Water added and the reaction m xture was extracted with

et hyl acevetso{s3¥30 nL). The conbined organic |ayers wer eCnaBadodsbri ne),
dried (Na2S04) and concentrated to yisgld the title conpound (1. 1 g, 85%.
10 1H NWMR (200 MHz, CDC13): b 1.09-1.30 (m 6H); 2.90 (d, J = 6.5 Hz, 2H);
3.27-3.67 ( _ 3 Hz 2H) ;
463 (s 4H)@tep (%E%Et?ﬂ (2?) éh Di]benz aIZlgﬁ?he O%etég}y%j()ﬂanéﬂge v, ,

715742(m | OH). Mass n12 418[|\/Hr1] 15 Et hyl

(2R) - 3- (4- Di benzyl am nophenyl) xypreRanoate (vb) N/ CE OC2H5

Compound vb (120 ng, 74% was obtai neld Y ound ivb (150 ng, 0.39
mol ), K2003 (156 ng, 1.17 Whyl

odi d¢ (Q)EOQ m., 1.17 nmmol) in dry
DMVF followi ng 20 the sanme proc re as described,Hor the preparatlon of va.
1H NVR (200 MHz, CDC13): 6 1.08-1.30 (m 6H); 289(dJ 6.4 Hz, 2H);

3.28-3.67 (m 2H); 3.95 (t, J = 10 Hz, 1H) 4.13 (g, J = 7.0 Hz, 2H); 4.62

, 4 6. om i 40
g_s H)I\/B.SS ?ﬂ’ﬂza( (?)(o:}eé snlu%oﬁ [0H€ & pcgllﬂ)él 51v% gloﬁ g, (dog ﬁm’rolﬁ nGer@M? %9 mi) b, (m

( 93 - 3- (4- afl-AGpRSF l}u@l)e\ﬁfo%@ﬁf} pphbiteiee éor(xlﬁ)la)n atdow dEnpargineCEfhylodide
03/ 048116 ng“)r 74 3926 95%40 C) s éﬁfae@arﬁqhyﬁe'a%bn%ﬁmm& &gf aQIog/ed ?o st B ) o)

met hanol m.) 10% P was ad e m Xt ure was
hydr ogenat edVader added am@ﬂxedg@ﬁam orxtgte 6O @@iactﬁda wvnhzbﬂtyl a@etatR'(BxWheL)r daet i on

m xture was  filiey aﬁlgrlﬁ;é%gygglwagﬁe&a@ AR (I\Fa%‘m?%ﬂd ﬁc@nt%éé]Q%&%d The

conbi ned | ayers were€ eva esl ue was puritred on
silica gel s tilsicogpOuh(Efl@A8S%h pet ether to give the title corrpound (300

C
70 v,y NG M enfRE R o0 Dadu iblo 90 o v €5 S ot aan et L
Hz, 1H); 4.2R);(3p6 @ F=16.76HEAH)2H)14 (§.I627.3 (L, 2}1);:4.@ (3 ), 6864, 7= 83 K], J =

8.3 Mz, 2H) B8R A1 7= 8907, 2858 IS A (m, D)),

Mass m/z (CI): 418 [M+1].

15  Ethyl (2R)-3-(4-Dibenzylaminophenyl)-2-ethoxypropanoate (vb)

Compound vb (120 mg, 74%) was obtained from compound ivb (150 mg, 0.39 mmol),
K,CO; (156 mg, 1.17 mmol), ethyl iodide (0.09 mL, 1.17 mmol) in dry DMF following
20  the same procedure as described for the preparation of va.
'H NMR (200 MHz, CDCl3): § 1.08-1.30 (m, 6H); 2.89 (d, J = 6.4 Hz, 2H); 3.28-3.67 (m,
2H); 3.95 (t, J = 10 Hz, 1H); 4.13 (q, J = 7.0 Hz, 2H); 4.62 (s, 4H); 6.64 (d, J = 8.6 Hz,
2H); 7.02 (d, J = 8.6 Hz, 2H); 7.19-7.40 (m, 10H).
Mass m/z (CI): 418 [M+1].
25
Step (vi): Ethyl (25)-3-(4-aminophenyl)-2-ethoxypropanoate (via)
O

OEt

H N OEt



Et hyl (2R)-3-(4-am nophenyl)-2-ethoxypropanoate (vib) 0 CEt hi 2N CEt
Compound vib was obtained (1.6 g, 849% from conpound vb (1.6 g, 3.89 mmol)
using 10VvoBgo81(d. 32 g, 20% w w) in nmethanol (20 ni) forpewiBo2iosdd4iowi ng
the sane procedure 15 as described fs8r the preparation of conpound via. 1H
NVR (200 MHz, CDC13): 8 1.17 (t, J = 7.0 Hz, 3H); 1.23 (t, J = 7.0 Hz, 3H);

2 10 (g 3 TP b ol 0% 207 il sh egllibi o i (obe et £ 0 W) i,
gH) t hI\/BSSBn{\Zas(a@!iéd' arﬁl&ﬂe lﬁrM‘tiln]e.\yaSZQrthrgewdgﬂ puli_lirz R}ﬁlrégﬁ?latﬁt ziit)ﬁOSpsi tfor 24(h at T

- et hoxy- 3- (4: agi nophenyl.) pr opi onat e ., COREL . r Step, (i 0 a
sol ut i o% of l?%?f-pfi?zﬁpf’? Ty s ’ﬂfeff@i thiough geite 9}';5. B’a%% be “éan’f‘%ﬂﬂ‘) of
water (50 Mk cotnBinicd laydiMwetevabiraveh @¢RisORE] thd BRidGt wadpurified Gn siis gadded
under stirring, a lution of sodiumnitrite (9 859, 142.8 mol) in water
(40 ni) dr od‘s%ggg °o$§f‘\cén5%ﬁafh€ﬂt°:ﬁ§"eotbe aide sAmpoundG0P Bge£3%8h ni xture was
stirred at -y NmRQ260 Mz, eDRiHeS 1.17 &, N 6530, st7 6 HNg1Rb of 09N

914?,0!.2%,1
temperature for 16 h. Acetone was renmoved and then the reaction m xt'ure

was di | ut ed <W-B hlz58); #i25et W (m.2dbt 3P (1, Or ganile, 1Hy4L3 (hd =whs Hed2il; 6162br i ne,
dried over XQJQ_SQ%@ %ﬁ)ﬁ%’(hﬁ@é.g’@, ).59 anhydr ous Na2SO4, and
. e

1
concentrated.’ The cru mass was purifi‘ed by crystallization from
i sopropyl addesamez (A):@3§,[M6].99. Mp: 134-136 C [a]D. -25 (¢ 1.0, MeOH) 5 'H
NVR (CDCJ3): 5 3.04 (dd, J = 14, 7.8 Hz, IH), 3.24 (dd, J = 14, 4, Hz, 1H),
4.39 (dd, J =7.3, 4.1 Hz, 1H), 7.42 (d, J =8.7 Hz, 2H), 8.16 (d, J = 8.7
Hz, 2H). | R Ethgd2R)-3+@-amitei@onyl32-8hoxgp@pandafd &ib)1515, 1343. Mass iz
(cd 212 (M+l). Step (ii) 10 (S)-2- Hydroxy-§-(4-nitrophenyl)propi onic acid
(9

) :
.0 g, 42.6 mmol ), obtained from
/@/\E/U\OEt
HoN OEt

Compound vib was obtained (1.6 g, 84%) from compound vb (1.6 g, 3.89 mmol) using
10% Pd-C (0.32 g, 20% w/w) in methanol (20 mL) for 24 h following the same procedure
15  asdescribed for the preparation of compound via.
' NMR (200 MHz, CDCls): 8 1.17 (1, J = 7.0 Hz, 3H); 1.23 (t, J = 7.0 Hz, 3H); 2.90 (4, J
= 6.7 Hz, 2H); 3.25-3.80 (m, 2H); 3.94 (t, J = 6.7 Hz, 1H); 4.16 (g, J = 7.1 Hz, 2H); 6.61
(d, T =8.3 Hz, 2H); 7.03 (d, ] = 8.1 Hz, 2H).
Mass m/z (CI): 238 [M+1].
20

Preparation 26
(S)-Ethyl 2-ethoxy-3-(4-aminophenyl)propionate

/©/\<CO2E‘:
H OEt
H,N

25
Step (i)
To a solution of (S)-(4-nitrophenyl) glycine (10g, 47.6 mmol) in a mixture of water
(50 mL), H,SO4 (1M, 60 mL) and acetone (150 mL) at -5 °C, was added under stirring, a
| solution of sodium nitrite (9.85g, 142.8 mmol) in water (40 mL) drop wise over a period
30 of 30 min. The reaction mixture was stirred at —5 to 0 °C for another 1.5 h, followed by
stirring at room temperature for 16 h. Acetone was removed and then the reaction mixture

was diluted with 500 mL ethyl acetate. Organic layer was washed with brine, dried over -



step (i) above, was dissolved in dry EtOH (300 nL). To this solution was
added conc. H2SO4 (326 L, 5.9 mmol), and refluxed for 5 to 6 h. The

reacti on woxBussgienas neutralized with aqueous sodi um bi cacbeB@iiso64EL hanol
was condensed on rotavapor, and the Mesidue was dissol ved in ethyl

acetate. Organic |ayer was washed with aqueous sodi um 15 bi carbonat e,
water, brine,. a dried ov s Na2S(4, concentr.at ed.
Desired pr o&ﬂ@f‘ﬂﬁf\‘/ﬁrﬁa&g?ﬁla Ef’nl‘:? tegh@/ em??ﬁ%"s BVI t&Y Sﬁ? Iizatiep gP’Bm

di i sopropyl eidpwpylioSta&(Qngsﬁ%)%.. Mp: 74-76 C. [a]D: -13 (c 1.0, MeOH) 20

1H NMVR ( :7 Hz, 3H), 3.06 (dd, J = 14, 7, Hz, 1H),
3. 25 (dd J@E&QI%QQ , 4.25 (4, J =7 Hz, 2H), 4.25 (dd J =17,
4.3 H, 1H) [ofy: (dloJMeoﬁ)7Hz 2H), 8.16 (d, J = 8.7 Hz, IR (neat)

cml1l: 3432, 2 24 736, 1518, 1347. Mass I’ﬂZ c% 240 25 Step
(iii) To’a mYMRLCHC)S) 3 pf E@dﬂi—lﬂﬁﬁ HeyltB, 3.3 f ophehyiz) b&bﬂﬂ@!‘ié@a

4. 77 19. P} =l i oye | ar sieves (4 A
ES 0 g) and%gé\%vdere%j’ ugb’ﬁﬁi?ﬁ? S0 B Qﬁggléa(ila)y n yggcetonltrl | e ElOO) m.),

was added etlRyheaDsat H848% 348(?;1292729785, 1ol §43at room tenperature. The

reaction m X"Q:[SIIE t 60 C for 16h. The 30 reaction m xture was
filtered th)ri\g%é%/ %Qh@ﬁ concentrat ed. The crude mass was

chr omat ograrﬂﬂqd(ll)m ng et hyI acet ate and hexanes to obtain the desired
mater al taas T ocoya PGS GhaRril BoRRaRE 8 S0k ks mraPor s kiR o
MeOH) WO 03/sfbp&i)1aﬂ»o%:’ﬁ¢ds89@brw}5@ﬁﬂdryﬂﬁOH—BNNRﬂ()Cﬂ)ﬁllﬁ)s sol@tidn ¥hs éadedJconc 7 Hz,
3H); 1.26 3 d, 1 3. 13. 1H);
3.16-3. 35 ( Zséﬂ)(i”z% “lﬁHz%" 6’5%‘?% r%ikﬁe%“ edé?r(gd" & T%‘e?ea%loa it ffipfjas 4.21

(9, J = 7.2 nblatrali2éd with -adBeoul sodlurit vRafbohite. Biiiniol &la§-5or(d@nsed on BtabapdZ, andH) . I R
(neat) cm1: 298Q. 1747, 1604, 1521. 1347. 5 Mass niz 268 (M)

Step (iv) (e fEfla% was dissplyed inlvd afitate. &BﬁaéwyﬁaﬁsmW@ﬁ&éém@@qeeouzgso@wﬁm| ),

obt ai nedysi N vdafRnath) iwaler, RREE ,anm&ndars&pbv&dadhpdrgﬁyNmaaﬁé corQ@ftid.- TO
this solution was added 10% Pd/C (2.0 gﬁc and was hydr ogenat ed usi ng
e

hydr ogen gadeszes prefyct wgs O@ﬁwe%fmmﬁbe 20 #rby1ysialbiging Eomeliserronydgthas
through celigg,g aslophe filtrate was concentrated to provide a syrupy

Mp: 74-76 °C.
[a]p: -13° (¢ 1.0, MeOH)

20 'HNMR (CDCL): § 1.30 (t, T = 7 Hz, 3H), 3.06 (dd, J = 14, 7, Hz, 1H), 3.25 (dd, T = 14,
4.3, Hz, 1H), 4.25 (q, J =7 Hz, 2H), 4.25 (dd, J =7, 4.3 Hz, 1H), 7.42 (d, J = 8.7 Hz, 2H),
8.16 (d, J = 8.7 Hz, 2H).
IR (neaf) cm™: 3432, 2924, 1736, 1518, 1347.
Mass m/z (CI): 240 (M+1).

25 Step (iii)

To a mixture of (S)-Ethyl 2-Hydroxy-3-(4-nitrophenyl)propionate (4.77g, 19.95
mmol), obtained in step ii above, molecular sieves (4 A) (5.0 g) and powdered Ag,O
(13.8g, 59.8 mmol) in dry acetonitrile (100 mL), was added ethyl iodide (6.4 mL, 79.8
mmol) at room temperature. The reaction mixture was heated at 60 °C for 16h. The

30 reaction mixture was filtered through celite, and concentrated. The crude mass was
chromatographed using ethyl acetate and hexanes to obtain the desired product as viscous
liquid (3.5g, 67% isolated yield). Unreacted starting material was recovered (900 mg)
which could be reused.

[o]p: -26° (¢ 1.0, MeOH)



mass. The product was obtained in quantitative yield. [a]D: -14.2 (c 1.0,
MeOH). Chiral HPLC: >98 %ee. 1H NWR (CDC13) : 6 1.16 (t, J = 7.0Hz, 3H),
1.22 (t, Wwo»3/64ddk&z, 3H), 2.90 (d, J = 6.3Hz, 15 2H), 3. 30CTHBO2/Bbe4 NH2) ,
3.24-3.42(m 1H), 3.50-3.70 (m 1H), .94 (t, J 6.3Hz, 1H), 4.15 (q, J =
7.0Hz, 2H), 6.62 (d, J = 8.3Hz, 2H), 7.03 (d, J 8. OHz, IR (neat) cm

2H) . t
(5 Byl 2 RARRG L 0u5 T o drenyy MbprBace *bibe ) Adtiie) oo Blsi op

(i) 25 To a 1H)x3.03 ¢, aH);(B)6-EBRYI, PHENBMSXES 8n,(4DHNKI0B @d)gnyh Fps apiHnas:e

12.5 g, 52.3 I bt ai ' I J f {i 26, d powdered
ha20 (35,3 & 287 i b T yeacet B itk 636 S Mrebaddea et hyl -
i odi de (13 nRk,(ns2®%n?': DD, 174K, 160IQNF21 eMyer at ure. Activated nol ecul ar si eves
(4 A (12. 55\?%}?&%&@%3 and then the reaction mxture was stirred at

room t enper the reaction nixture was filtered 30 t hr ough
celite, and stgnggntrated. The crude mass was chromat ographed using ethyl
acetate and hexanes to obtain the desired product as viscous liquid (10.0
g, 75% . [a] D - 80-EhylZ-athexy-Icironieny srepieneiss (i 2P S BompDsehérinedsn sty NVR
(CDC13) : 6 (ﬁ?%ﬂox(et, , wals Fissblvkd i dry3fkihasol QRod fiL) It ot waslddded 1% (d, J
= 2.7 Hz, 111); 3.35 (s, 3H); 3.96 (dd, J = 7.5, 5.1 Hz, 1H);, 4.19 (q, J =
7.1 Hz, 2H) P G0 gl and was dydroggqated pging )ryd@gageasd20 psixfg. 364 bz ThergpctionR
(neat) cfp 1:i2095yodfhded H0Mh AR LanalBd Rira By MBS b ).
Step (ii) (ér)u- Et hyf1 2- rr%t hoé%g; §-(4’- i t.rec.)phélnegvlV pr o;c)({ggﬁtaegg g).vgljé%ﬁ'%mml ),
obt ai ned i n mass.dpe produging @btaipgd miquesiieiedi¢tld. dry met hanol (200 ml). To
this soluti : %+ 10 Pd/C (2.5 g), and hydrogenated using
hydr ogen gagal%@%pég??ﬁ’o&gé%% h. The reaction mxture was filtered through
celite, and ChmIBPLCatdsSdoka a syrupy mass. After columm chronat ography
usi ng et hyl ; t.at exan the ired dyct S LSO as i ck

15 2H), 3.30 (bs, 2H, NH,), 3.24-3.42(m, 1H), 3.50-3.70 (m, 1H), 3.94 (t, J = 6.3Hz, 1H),

4.15 (q, J = 7.0Hz, 2H), 6.62 (d, ] = 8.3Hz, 2H), 7.03 (d, ] = 8.0Hz, 2H).
IR (neat) cm™: 3372, 1738.
Mass m/z (CI): 238 (M+1), 192 (M - OC,Hs).

20 \ Preparation 27
(S)-Ethyl 2-methoxy-3-(4-aminophenyl)propionate

/©/\<C02Et
H oM
HoN ©

Step (i)

25 To a mixture of (S)-Ethyl 2-Hydroxy-3-(4-nitrophenyl)propionate (12.5 g, 52.3
mmol), obtained in step (ii) of preparation 26, and powdered Ag>O (36.3 g, 157 mmol) in
dry acetonitrile (260 mL) was added methyl iodide (13 mL, 209.2 mmol) at room
temperature. Activated molecular sieves (4 A) (12.5 g) were added and then the reaction
mixture was stirred at room temperature for 16 h. The reaction mixture was filtered

30  through celite, and concentrated. The crude mass was chromatographed using ethyl acetate
and hexanes to obtain the desired product as viscous liquid (10.0 g, 75%).

[a]p: -30.1° (¢ 1.0, MeOH)



15 MD: -14.1 (c 1.0, MeOH). Chiral HPLC. >98 %ee. 1H NWR (CDC13) : 6 1.23
(t, J =7.2Hz, 3H), 2.91 (d, J = 6.1Hz, 2H), 3.30 (bs, 2H, NH2), 3.34 (s,
3H), 3.88w0Ot30481% 6. 2Hz, 1H), 4.17 (q, J = 7.2Hz, 2H), 6. 8eT(Bl(2/03064 8. 3Hz,
2H), 7.01 (d, J =8.1 Hz, 2H). 20 IR1(neat) cm1l: 3372, 2985, 2932, 1739,
1627, 1519,. Mass mz (d): 223 (M, 234 (Ml), 192 (M- QOw).
Preparationi1 ) l. s2-,9thex ) ny; I QRO 2 2Et
N CE SR D D RS B R D ST B 2 . 6 g,
40.1 mmol ), 16Dt 33nesd3kn 3sd6ddd,(Ji= 7.5, pt Ezatll); dh (@9,= Wadiz2HRdl3¢4d, J a8t hyl

acetate (25 .ok I S utd.on was added 10% 30 Pd/C (7.0 g) and
g{z[%?-% 51% Pfghj 8 U

hydr ogenat e r‘ogen gas {20 psi) for 3-4 h. The reaction m xture
was filteredRttheadugl :2295,11847, 46wk, ¢6RicéMrated to obtain a syrupy nass.
After colu chr,opmt agr, usi ng ethyl acetate / hexanes the desired

pr oduct was |%58f“;ﬁ 5224?1%%1( liquid (6.1 g, 72 %9. WO 03/048116
PCT/ 1 B02/ 05064 62 [a]D: +6.5 (c 1.0, MeOH) "H NMR (CDC13): 5 1.25 (t, J =
7.2Hz, 3H), .8(’3.(dd, J =14, 6.5, Hz, 1H), 2.98 (dd, J = 14, 4.6, Hz,
1H), 3.35 (BEPYY NH2), 4.17 (q, J = 7.2Hz, 2H), 4.33 (dd, J = 6.5, 4.6
Hz, 1H), 6.58 (ds)-Bthyl 8.rdtdaxyB-W-niferhéniishroplomats3(8l;z31. @ Mmolp JbRifdaemat) cm
1. 3372, 2985, 2932, 1739, 1627, 1519. WMass nmz-{C): 209 [M, 210 [M1].
Step (ii) ASKPH &P%Veofwa(s@&swﬁ&ndﬂﬁg?ﬁ%%ﬁ%lm)- i this seleron Yot sldrdhde (4.0
g, 19.1 ;omug)c (2hty] A hidiogdneRd (ds?ngalti@i/(%en haozx phy Y 82 K 4THe Rebhotioh0- 19
mmol ) and anhydrous 1o Na2CO3 (6,07 % 57.3 mmol ) in dry DW (100 nlL) was
stirred at rYSH ¥ahEeied thropgh cale.randyeaceniaid ot Hrgyumasswadteicplymad wi t h

et hyl acet atefronA®3rdphy usMe TR a¥étdth / Lo e AHIERYPeChrbllct wAE iiatdll i L RVET

anhydrous Na2SX4, and concentrated. After columm ‘chromat ography using
ethyl acet atiguid (h8gafiegtitafiee)desi r ed product was isolated as thick Iiquid
(4.5 g, 61 %. 15 [a]D: -12 (c 0.1, MeOH) .
15 [o]p: -14.1° (¢ 1.0, MeOH).

Chiral HPLC: >98 % ee.

"H NMR (CDCLs) : § 1.23 (t, J = 7.2Hz, 3H), 2.91 (d, J = 6.1Hz, 2H), 3.30 (bs, 2H, NHJ),

3.34 (s, 3H), 3.88 (t, = 6.2Hz, 1H), 4.17 (q, J = 7.2Hz, 2H), 6.62 (d, J = 8.3Hz, 2H), 7.01

(d, T = 8.1Hz, 2H).

20 IR (neat) em™: 3372, 2985, 2932, 1739,1627,1519.
Mass m/z (CI): 223 (M), 234 (M+1), 192 (M - OMe).

Preparation 28
(S)-Ethyl 2-ethoxy-3-(4-amiﬁophenyl)propionate
25
. CO,Et

H OEt
HoN

Step (i)
(8)-Ethyl 2-hydroxy-3-(4-nitrophenyl)propionate (9.6 g, 40.1 mmol), obtained in step (ii)
| preparation 26, was dissolved in ethyl acetate (250 mL). To this solution was added 10%
30  Pd/C (7.0 g) and hydrogenated using hydrogen gas (20 psi) for 3-4 h. The reaction mixture
was filtered through celite, and concentrated to obtain a syrupy mass. After column
chromatography using ethyl acetate / hexanes the desired product was isolated as thick
liquid (6.1 g, 72 %).



IH NVR (CDC13) : b 1.25 (t, J = 7.2Hz, 3H), 2.16 (s, OH); 2.84 (dd, J = 14,
6.5 Hz, IH, 2.99 (dd, J = 14, 4.6, Hz, 1H), 4.19 (q, J = 7.2 Hz, 2H),
4.31-4. 37W()I1DB/04ﬂdﬂ)6 4.62 (s, 4H); 6.66 (d, J = 8.8Hz, 2H) pCTIB®R/050k4 J =
8.8Hz, 2H); 7.21-7.35 (aromatics, | @). IR (neat) cm 1l: 3497, 3062, 3028,

1733, 1615, 1521. 20 Mass mfz (Cl): 390 [M+1]. Step (iii) (S)-Ethyl

2- hydr oxy- 3-{ 4- di.hepz 1 henyl ) propionate (4.5 g, 1.0 eq, 11.57 mmol),
obtained in [écél%%6? c)yé@g%/(gﬁ)oms hydrol yzed in MeOH THF-wat er usi ng

Li 0{4 H20 ( 9E2NMR (CD@ES); 5235k, mﬂ)‘}’)H@,E}DgDm (dﬂgpterla,ws?ﬁz , 1B, 29@8&1' simd

m Xt ure S conce e a St e (0] e desired aci was
preci pit at ed14og% Hﬁhﬁb g\ﬁg %gn}\&ﬁ t%elﬁéﬂl Ju(éf 2dlzg 2Hy ¢ B} (el 9.5 9 Ha.14- 116
I.H)IH4Ng/§ ( GBGL8)s (87 288314 oH), 6.577d, 14 8. YthzH)lgl) 33 Og gdaz 32;) 147 835(52
J = 8.3 He, I%)mg)fn?l35%3%985369%%#@?;%?&151?% IR (neat) cm 1: 3450,

3028 2923, Mzsg%/z@(ﬁ;@ggﬁtﬁghm p mz (C): 362 [Mrl]. WO 03/048116
PCT/ 1 B02/ 05064 63 Step ‘Fo a solution of (S)-

2- hydr oxy- 3-YteR @) benzyl am nophenyl )propionic acid (4.0 g, 11.1 mol),

obtained in step A idiklure '(ﬁ‘ @?Et%ﬁ oﬂj-é (A FinHGa ﬂr%?x&% 'é@ﬂs Nabl; (60%

inoil, 886 ng, 22.2 mol room tenpérat ure. The ture was
stirred at 5emed)Sbfaspedin Stelﬂ@é ap@igc theray] hioxtide @ Ak, 44H mutshoud hnhyiaale at

room { enper a6 (@ ShBhmbHH 5 DM (120 n%’wagénﬁemg%% agest 1§n°

resul ting mxture was stlrre oomte erature reaction
m xture was hzh%tre@t\ﬂhtrhlxmr%was ableteét\mﬂantllyi/vasdmd (300t mL)atveshedrwith bo%ne.

Organi ¢ | ayepuums A %@V& edawdgnﬂgaggogr a@;by and SonGEn 5a£\§dratcgﬁpn

resi due was purlfle columm chro using e
hexanes to @btcmaltvgtdpéay dl@mgreédfl adatpV dickemts e desisclopreducit qaas dsofaZed6ds ick57 %

yi el d) . [a]%u%? glo OH) 1H NVR (CDC13): S 1.18 (t, J = 7.0 Hz,
3H), 1.20 (fauEsSe : 2.91 (d, J = 6.7 Hz, 2H), 3.30-3.48 (m
1H), 3.53-3[@) @rzf(cm,,MaOHy (t, J =6.7H, 1H), 4.15 (q. J = 7.2 Hz, 2H),
4.62 (s, 7.23-7.36

(aromatics, F%QMNM%) R (lr?esa(lt) c?n’*l%;") 3@;27 ?é@ggg)‘]%g;%%do JTTZS 1‘6,26%@11}1) Mass
mz (4A): 4128)9(6H&1J) 14, 4.6, Hz, 1H), 4.19 (q, J = 7.2 Hz, 2H), 4.31-4.37 (m, 1H), 4.62 (s, 4H);
6.66 (d, J = 8.8Hz, 2H), 7.01 (d, J = 8.8Hz, 2H); 7.21-7.35 (aromatics, 10H).
IR (neat) cm™: 3497, 3062, 3028, 1733, 1615, 1521.
20 Mass m/z (CI): 390 [M+1].
Step (iii)
(S)-Ethyl 2-hydroxy-3-(4-dibenzylaminophenyl)propionate (4.5 g, 1.0 eq, 11.57
mmol), obtained in step (ii) above, was hydrolyzed in MeOH-THF-water using LiOH.H,0
(972 mg, 2 eq, 23.1 mmol) at room temperature. The reaction mixture was concentrated
25 and the pH adjusted to 3. The desired acid was precipitated out, which was then filtered
(4.0 g, 96 % yield).
Mp: 114-116 °C.
'H NMR (CDCL): & 2.83 (dd, J = 14, 7 Hz, 1H); 3.09 (dd, J = 14, 3.5 Hz, 1H), 4.35-4.44
(m, 1H), 4.62 (s, 4H); 6.68 (d, J = 8.3 Hz, 2H), 7.03 (d, J = 8.3 Hz, 2H); 7.21-7.35
30  (aromatics, 10H).
IR (neat) cm™: 3450, 3028, 2923, 1725, 1615, 1521.
Mass m/z (CI): 362 [M+1].



Step (v) 20 (S)-Ethyl 2-ethoxy-3-(4-dibenzyl am nophenyl) propionate,
obtained in step. (iv) above, was hydrogenol yzed using Pd/C (10%, and
hydr ogen we®3/(#31630 psi) in ethyl acetate solvent for 3-2ChIB®E/ S04t he
reaction m xture the desired product ésas obtained just after filtering off
the catal yst, and concentrating the filtrate. [a]D: -14.2 (c 1.0, MeOH).

25 Chiral Héztgb 98 % ee. 1H NWR (CDC13): 6 1.16 (t, J = 7.0Hz, 3H), 1.22
(t, J =7.0 gﬁ 2.90 (d, J = 6.3Hz, 2H), 3.30 (bs, 2H, NH2),
3.24-3.42(m lH) To3 SMut®n7d (Hm2-Hydyoxy3-@4difdnzyldmmopheédhprofiohic acl. @D ﬁq, J =

% O?T:Za?z PEERY ST b%al?ﬁdgm(%fz’)(m M S%Eé) NG adg%?llﬂé’;‘q‘m?/\%ég 28116
PCT/ | B02/ 0506 4il, B4 mgR2amhmoll atr&)m Exﬂipﬁtature The resulting mixture was stirred at 50 °C
TR e T A e
4- ( 3- met hangggl fnﬁwBawmbr)pws)aﬁ&eﬁnyhm&laﬁgeﬁw&@mis@nﬁ&i & Bom terpRMurel 7. 9
ot hoxy. 490 1 bR aRHaRg s e ot tng acofatp apwashpd gty and

obt ai ned i n wheAeaiic Ialyerzﬁas driedl bﬁéildhhs}d@dﬁé”%ﬁsw, Q{d)(fﬂng&mﬁtea 'ﬂle&&ﬂd& was€d,
9.0 mol ) and ? drous K%FCDS (7.4 g eq, 53.7 mmmol) in noaé tol-uene (90

m) io was RPEEHEGPYCEHME; qrpq{%gra{hyggm@ qﬂéﬁl agetafe he’F‘H’éS rt‘éabflal e giesitedr e was

diluted wit fpr&iubﬁldsvm@@@tl Rl (Q%@% 519 yang. washed with water and brine.
Organic layer was .dried , condensed and the residue was

chr onat ogr apetbd -3 (5! é‘(I@‘@H) acet ate and hexanes to obtain the title
conmpound as'! L L 15 1H
NMR ( CDC13, %gﬁ%ﬂdlg %?‘i%%(f, Gy 42 %, {gd @'El)‘ 73%%@% c%g%ln@bﬁ%f H2.3 5
Hz, 2H); 2278, 330-3384m7 1H),1352-2H) (m2110330@ (1, J =6.3H8 ), 425)q, 13- 02-Fz, 22 (m
5H); 3. 37 s .3 _=
o b5 (a3 ZHOR 5 By 6r g < g T - 880, S8, 7005 % e e
4H) . 15 10H).

IR (neat) cm™: 3027, 2978, 1744, 1616, 1521.

Mass m/z (CI): 418 (M+1).

Sfep V)

20 (8)-Ethyl 2-ethoxy-3-(4-dibenzylaminophenyl)propionate, obtained in step..(iv)
above, was hydrogenolyzed using Pd/C (10%), and hydrogen gas (20-30 psi) in ethyl
acetate solvent for 3-4 h. From the reaction mixture the desired product was obtained just
after filtering off the catalyst, and concentrating the filtrate.

[o]p: -14.2° (¢ 1.0, MeOH).

25 Chiral HPLC: >98 % ee.
'H NMR (CDCL): 8 1.16 (t, ] = 7.0Hz, 3H), 1.22 (t, J = 7.0Hz, 3H), 2.90 (d, J = 6.3Hz,
2H), 3.30 (bs, 2H, NH), 3.24-3.42(m, 1H), 3.50-3.70 (m, 1H), 3.94 (t, J = 6.3Hz, 1H),
4.15 (q, ] =7.0Hz, 2H), 6.62 (d, J = 8.3Hz, 2H), 7.03 (d, J = 8.0Hz, 2H).
IR (neat) cm™: 3372, 1738.

30 Mass m/z (CI): 238 (M+1), 192 (M - OC,Hs).



20 IR (neat) cm 1: 3405, 2934, 2934, 1739, 1617, 1522, 1367. WMass niz
(C): 435 [M, 436 [M+ 1]. Exanple 2

Et hyl 2- etwoxyprpd1)é- { 3- (4- met hanesul f onyl oxyphenyl ) pr opyl arcmaBsncal |
propi onate CO2Et N Ot O2S O 25 M @ Starting from

4- ( 3- met hanesul f onyl oxypr opyl ) phenyl met hanesul f onate obtained in
preparation 1 and Ethyl 2-ethoxy-3-(4-am nophenyl)propionate, obtained in
preparation 5, the title conpound waxampley ned as a vi scous liquid (40%

ield) follo a VR MHz
16 (e, o o PR RBERERT R ?J-mﬁffl wo%%mwﬂ“ oy ﬁP‘Wﬂ, bl
7.2 Hz, 2H) 2.72 (t, J = 7.3 Hz, (d J:63|—|z 3.02-3.18
m m
o o bt e ek 0 o g s G
Hz: 2H); 7. ELO (d, J =8.3 Hz, 2 1 anaMecs 4H) . IR(neat) cm
1. 3400, 2978, 2934, 1738 OlGQ(S/@%Z\;JI\?éss mz (d): 449 [M, 450 [M +
1]. 5 Exanple 3 (S)-Ethyl H

gr glto |h8)r(1 v 2 k&ﬁéﬁ%ré éfmﬁl@m%mmx?wx%mp/gmwﬁem@sam@}<9lgegwbleq, 179

4- ( 3- met hanesnoly ebipingk ymréwz}t)ogiﬁe ry) ethylFamedhots-irhrainobheay Hprdpionate (4.0
preparationgly o 10 @ity oﬁalﬂ %?ﬁaﬁ%}{ﬁ feta Bﬁﬁgﬁﬂéﬁ'%’ RionatLe,

obt ai ned |n preparatio 6, t ti oundﬁ]\lﬁas obt al nedﬁj@ol | ow™g t he
pr ocedur e of. S@Qeﬁ@n@nql) andahRBBous Ko Ce¥% (7. @g, MBS 3. 7 hindlVR rEDRISe (ﬂDﬁLM-lz) b

LT byttt & 10 ey e 0 ] 13
%5_3.72:2% ﬁz 4206(3[&1 (3DP)mL Banki2wSsh6@ W@ﬂnw&téﬂ)emdfhr% Qtgani¢ layeB was kdzied (N),S04), 15 (q:

(o2]

' coznlc_ligﬁsed, and the residue was chromatographed using ethyl acetate and hexanes to
obtain the title compound as viscous liquid (3.4 g, 44%).

[0]25p: -6.5° (c1.0, MeOH).
15
'H NMR (CDCls, 200 MHz): § 1.26 (t, J = 7.0 Hz, 3H); 1.98 (quintet, J = 7.2 Hz, 2H);

2.75 (t, T =7.6 Hz, 2H); 2.93 (d, J = 5.9 Hz, 2H); 3.02-3.22 (m, 5H); 3.37 (s, 3H); 3.91 (1,
J = 6.4 Hz, 1H); 420 (q, J = 7.0 Hz, 2H); 6.65 (d, J = 8.0 Hz, 2H); 7.08 (d, J = 8.3 Hz,
2H); 7.15-7.3 (aromatics, 4H).

20 IR (neat) cm™: 3405, 2934, 2934, 1739, 1617, 1522, 1367.
Mass m/z (CI): 435 [M], 436 [M + 1]. ‘

Example 2

Ethyl 2-ethoxy-3-[4-{3-(4-methanesulfonyloxyphenyl)propylamino} phenyl]
propionate

/@/\(coza
OEt
o, 0 mﬂ

S‘o

25 Me”
Starting from 4-(3-methanesulfonyloxypropyl)phenylmethanesulfonate obtained in

preparation 1 and Ethyl 2-ethoxy-3-(4-aminophenyl)propionate, obtained in preparation 5,
the title compound was obtained as a viscous liquid (40% yield) following the procedure
of example 1.

30 'H NMR (CDCls, 200 MHz): & 1.16 (t, J = 5.8 Hz, 3H); 1.21 (t, ] = 5.8 Hz, 3H); 1.91
(quintet, J = 7.2 Hz, 2H); 2.72 (t, ] = 7.3 Hz, 2H); 2.88 (d, J = 6.3 Hz, 2H); 3.02-3.18 (m,



6.51 (d, J =8.3 Hz, 2H); 7.10 (d, J = 8.3 Hz, 2H); 7.15-7.24 (aronmatics,
4H). IR (neat) cm 1: 3400, 2978, 2934, 1738, 1616, 1502. WMass nfz (d):
449 [M, wo03pddits 1]. 20 Exanple 4 PCT/IB02/05064

Et hyl 2- et hoxy- 3-[ 4- { 3- (4- net hanesul f &8yl oxyphenyl )

pr opyI oxycar bonyl am no} phenyl] propionate 0 01~'~ CO2Et O-N Cet ,5:0 1 /

Synthosi s ol BichibmdIam 080> 41 Faim NDRRAS (ehciss TZob Nk (38 1 84t 3 =

7 Hz, 3H) L}Q%mt(d ;‘J 1837I{i'|ZLH)31‘|)0(d1]=9§3(I%J'2H§e7t1, -1.34 fardimdies, 481D ;2. 72 (t,
J =28 Ir}r?{ I—2 (s, 3H); 3.25-3.45 (m 1H);
3. 50- 3. 70 ( (11%5) Cms é%oo(?97832934612§8}-|3: 16} H§02 4.05-4.24 (m 4H); 6.68 (s,
NH) ;- 7. 10 S(MJSS;%{)Zg E tas50)+ )l R (neat) cm 1: 3357, 2978, 1730, 1530
WO 03/ 048116 PCT/ | B02/ 05064 6 I\/ass mz (Cl): 494 [I\/H] Exanpl e- 5 Et hyl
2- et hoxy-3-[4-{3-(3-net hanesul fonyl oo%ghen | ) propyl am no} phenyl] 5

propi onate CO2Et Me, S, O N\ 3"%1)’/ 30 From

3- (3- et hanes Lﬂé’ﬁ-@‘mwléxgtmxdp’y[4)-{i‘h@ﬂyﬂhmdsaﬁmﬂﬂﬂwhatyémmmd}Iihnnyl]
preparation 2 and Ethyl 2-ethoxy-3 gilrﬁl&gphenyl ) propi onate obtained in
preparation 5, the title conpound alned as a viscous liquid (44%
follow ng the procedure of exanple 1. 10 "H D&t 200 MHz): 8 1.19
(t, J =7.0 Hz, 3H; 1.25 (t, J = 7.0 Hz, 3 1J]_§Et(quintet, J = 7.3 Hz,
2H) ; 2.78(t ') =7.8 H N 6.7 Hz, 2H); 3.02-3.20 (m
5H); 3.22-3.42 (m 11- 1) 342,‘!(2:1“\1&1) 3.97 (t, J = 6.7 Hz, 114);
4.19(q,J:72Hz €. 58 (d, 8.4 Hz, 211); 6.64 (d, J = 8.4 Hz,

2 7.00-7ER at) cm
‘! H) ; h370, 205 g&n s 3%{@&111&%%3111”0% 1xy&op§§)‘gh&1yﬂ9&:tﬁaﬁ1’é%ﬁét@ Dbtadlell -in prRphBiédeat )

10 and (S)- ethyl 2—ethoxy 3-(4- amlnophenyl)proplonate obtained in preparatlon 26, the title

compound was obtained following the procedure of example 1.

[a]25p: -6.3° (1.0, MeOH).
'H NMR (CDCls, 200 MHz): § 1.16 (¢, J = 5.8 Hz, 3H); 1.21 (t, J = 5.8 Hz, 3H); 1.91

(quintet, 7.2 Hz, 2H); 2.72 (t, J = 7.3 Hz, 2H); 2.88 (d, J = 6.3 Hz, 2H); 3.02-3.18 (m, 5H);
15 3.22-3.42 (m, 1H); 3.42-3.62 (m, 1H); 3.93 (t, J = 6.5 Hz, 1H); 4.15 (q, J = 7.3 Hz, 2H);

6.51 (d, J = 8.3 Hz, 2H); 7.10 (d, J = 8.3 Hz, 2H); 7.15-7.24 (aromatics, 4H).

IR (neat) cm™': 3400, 2978, 2934, 1738, 1616, 1502.

Mass m/z (CI): 449 [M], 450 [M + 1].

20 Example 4
‘ Ethyl 2-ethoxy-3-[4-{3-(4-methanesulfonyloxyphenyl)
propyloxycarbonylamino}phenyl] propionate

o /@\(coza
N OEt

25  The title compound was obtained as a side product during synthesis of example 2 (20%
yield)

'H NMR (CDCls, 200 MHz): & 1.14 (t, J = 7 Hz, 3H); 1.22 (t, T = 7 Hz, 3H); 1.98 (quintet,
J =7 Hz, 2H); 2.72 (t, T = 8 Hz, 2H); 2.95 (d, T = 6.1 Hz, 2H); 3.10 (s, 3H); 3.25-3.45 (m,
1H); 3.50-3.70 (m, 1H); 3.97 (t, J = 6.4 Hz, 1H); 4.05-4.24 (m, 4H); 6.68 (s, NH); 7.10-

30  7.30 (aromatics, 8H); '

IR (neat) cm’’: 3357, 2978, 1730, 1530



Mass mz (Cl): 449 [M, 450 [M+ 1]. Exanple 6 Ethyl

2- et hoxy-3-[4-13-(4-(tol uene-4-sul fonyl oxy) phenyl ) propyl am nol phenyl |
propi onatwo 0§0BEle | OBt O SO / HJ:> 20 From PCT/IB02/05064

4- (3- (tol uene-4-sul fonyl oxy) propyl ) penyl t ol uene- 4-sul fonate obtained in
preparation 3 and ethyl 2-ethoxy-3-(4-am nophenyl)propionate obtained in
preparation ound was obtained as a viscous liquid (77%
fol | owi ng u@asae%%ﬁ%t 4bh§¥g?gganpl e 1. 25 1H NMR (CDC13, 200 MHz): 6 1.16
(t, J:70Hz 3H) 122(t J =7.2 Hz, 3H) 1.88 (quintet J = 7.3 Hz,
2H) ; 2.43(5, 2.67 (t, = 7.4 Hexao®®5 2.89 (d, J 6.4 Hz, 2H);

267 e, 1m %ﬁ%- &@xyﬁf{?@ g l}o'ﬂl%lozivl?%yﬁamw%% #y“*lénzvihg‘l 6. 87

(d, J=§3Hz 2H): 6.95-7.15 (ar orfiPpiouates, . 7g§9éd J 83Hz 211)
7.68 (d, J = 83 Hz, 211). 30 IR(neat) cm 340 1741, 1616, 1521

1502. Mass mz (Cl): 526 “ﬁé\/l +ol 8 PGELI BO2/ 05064 67 Exanpl e
7 Ethyl 2-ethoxy-3- [3-{3-( rﬁ%l oxyphenyl ) propyl am no} phenyl ]
propionate / | OEt N CO2Et 0965 05 F

4- ( 3- et hanés«nhfb@ymdkmsdﬁ)wl)ommml)pmﬂymwbﬁmﬁoaﬂe obtainad e graparation 2

preparation 1 t X ap Q ained in

preparation a‘?d “?tﬁgl ? P%éy% (2 ammo?ége]%?grogb gtien%gaqxed) gr{ \?lP c%g&f Sg%d n?[%S%

foI I ovm ng thempbmﬂe;chsroetadxfedammécms Tliquid K ASRolHag Se p2@0duvtin) exaBiple. 116 (t J
Hz, 3H 1.2 i

73 (t toy° St o pg 200afis) ot 19t 5 B0 1, syt Bon=3 Sut e g

. 22-3. 42 ( rmulildéb J =37. 51212321@)2 2(7181(t 1H)7 8 HZO;LH)( tzd92J1d 3 665 HﬂnH)'I;H)oz 34201@1 ( q, J

7.0 Hz, 2‘3 40- 6. 62 g H% 0-7. 30£asrorrat|cs I—?I

SH): 322 3.42 (m 1H 3.42-3.62 (rn, 1H); 397 (i, J 6.7 Hz 4.19 (q, 7= 72 Hz,

2H); 6.58 (d, J = 8.4 Hz, 2H); 6.64 (d, J = 8.4 Hz, 2H); 7.00-7.20 (aromatics, 3H); 7.22-
7.40 (aromatics, 1H).

15 IR (neat) cm™: 3379, 2978, 2934, 1739, 1616, 1521.
Mass m/z (CI): 449 [M], 450 [M + 1].

Example 6

nmwmnN Il

Ethyl 2—ethoxy—3-[4—{3—(4-(toluene-4—sulfonyloxy)phenyl)propylamino}phenyl]

propionate
CO.Et
%

o, 0 /Q/\A‘}‘

%0 From  4-(3-(toluene-4-sulfonyloxy)propyl)phenyltoluene-4-sulfonate ~ obtained in
preparation 3 and ethyl 2-ethoxy-3-(4-aminophenyl)propionate obtained in preparation 5,
the title compound was obtained as a viscous liquid (77%) following the procedure of
example 1.

25  'H NMR (CDCl3, 200 MHz): § 1.16 (t, J = 7.0 Hz, 3H); 1.22 (t, ] = 7.2 Hz, 3H); 1.88
(quintet, J = 7.3 Hz, 2H); 2.43 (s, 3H); 2.67 (t, ] = 7.4 Hz, 2H); 2.89 (d, ] = 6.4 Hz, 2H);
3.08 (t, J = 7.0 Hz, 2H); 3.25-3.45 (m, 1H); 3.45-3.65 (m, 1H); 3.94 (1, J = 6.7 Hz, 1H);
4,15 (t, J = 7.2 Hz, 2H); 6.48 (d, J = 8.3 Hz, 2H); 6.87 (d, ] = 8.3 Hz, 2H); 6.95-7.15
(aromatics, 4H); 7.28 (d, J = 8.3 Hz, 2H); 7.68 (d, ] = 8.3 Hz, 2H).

30 IR (neat) cm™: 3407, 2927, 1741, 1616, 1521, 1502.

Mass m/z (CI): 526 [M + 1].



IR (neat) cm 1: 3406, 2978, 2934, 1740, 1606, 1503. Mass mlz (C): 450 [M
+ 1], 449 [M. Exanple 8 15

Et hyl 2-i smpnepS1ye 3- [ 4- { 3- (4- met hanesul f onyl oxyphenyl ) pr opgraBizisdqahenyl ]
propionate COREt | O OO ONI / H M O From

4- (3- met hanesul f onyl oxypr opyl ) phenyl net hanesul f onat e obt ai ned in
preparation 1 and ethyl 2-isopropoxy-3- (4 am nophenyl ) pr opi onat e obt ai ned
in 20 preparation 9, the title conp SRS obt ai ned as a viscus l'iquid
(479 fol | owi ngEthib2-efhogy-addnia-( %meéb@aﬁﬂl@nxloxnnhewrewo pbowvliz) . 8
0.99 (d, J = 6.0 Hz, 3H); 1.16 (d, Jpeomomptey; 3H): 1.24 (t, J = 7.3 Hz,

3H): 1.93 (quintet, J = 7.3 Hz, 2H); 2.74 ( —Ol?tSHz 2H); 2.80-2.90
(m 2H); 3.02-3.20 (m 5H); 35 ( aren nt .0 Hz, 1H); 3.99
Hz, (o J°= 73‘?%2 2H) 6.52 (d, J =
8.3 Hz, 7.05 (d, J IRH(neat) cm 1: 3406, 2974, 2939,
efie

H by 212 ﬁoxys‘%% GG % %%’mﬁﬁéh finctlano oiBIR, Sudindl iy preparation 1
I\/_E, , S, 0 j ]9 jthL GIEK Ziﬂlﬁex;(y@ (3 M@pr;lenﬂ)m@l&/fﬂwtbmd P?rﬁmwgﬁﬂﬁaﬁﬂie @fec A
mxture of Ll el IRedid Aol ARIPIM) A AL ORRLE CORLBE ISR (L

prepar ation %131 ous assi um car
g, 3.16 mmol'} NMRe(c:ﬁau, 260 NHz): 6dl.16eqel éﬂm HE,) 31 13’[ (f, or= 30 Wz, I8H); 1.92

4-(2-|\/bthy| ul f on h n a u nat e .484 g, 1.65 mmol ) ;
obt ai ned fr “H?te% rﬁif)g%ﬁyiﬁﬁéeﬁ%r}?é %&‘ﬁg_%ﬁ(ﬂ%@% 910?‘-(13&. ove
reacti omom >§Hl)”3922d$ mp (MA ﬂ@) fsoﬂzlmne@n i heo adsli=te. PRz M) 216 AUty .oamoni um
brom de (81 eaction mxture was stirred at 90 C for 30
h. The rea@?ﬂ&ﬁ% 2 (ﬁr‘én’Wéé? 3&80? %%7@8@@*“%3& s diluted with ethyl

acetate (5011316)%@@{;11 V\@megwgv\ggggh, wabeleo6, 1103 wat er | ayer was extracted with
ethyl acetate (2 X The conbi ned organic layers were washed wth

brine, driedgs @1) 4&91%1\4601%‘@&[?”5{ ed. The residue was
Example 8
15 Ethyl 2-isopropoxy-3-[4-{3-(4-methanesulfonyloxyphenyl)propylamino}phenyl]
propionate

/@/\(COZEt

(@)

o, O /Q/V\E Y
S\O

Me”
From 4-(3-methanesulfonyloxypropyl)phenylmethanesulfonate  obtained in

(dd, J = 7 8 and 5.3

preparation 1 and ethyl 2-isopropoxy-3-(4-aminophenyl)propionate obtained in
20  preparation 9, the title compound was obtained as a viscus liquid (47%) following the

procedure of example 1. 4

"H NMR (CDCls, 200 MHz): & 0.99 (d, T = 6.0 Hz, 3H); 1.16 (d, ] = 6.3 Hz, 3H); 1.24 (t,J

= 7.3 Hz, 3H); 1.93 (quintet, J = 7.3 Hz, 2H); 2.74 (t, ] = 7.8 Hz, 2H); 2.80-2.90 (m, 2H);

3.02-3.20 (m, 5H); 3.50 (apparent quintet, J = 6.0 Hz, 1H); 3.99 (dd, J = 7.8 and 5.3 Hz,
25 1H); 4.17 (g, J = 7.3 Hz, 2H); 6.52 (d, ] = 8.3 Hz, 2H); 7.05 (d, J = 8.3 Hz, 2H).

IR (neat) cm™: 3406, 2974, 2939, 1739, 1616, 1522.

Mass m/z (CI): 464 [M + 1].

Example 9
30 Ethyl 2-ethoxy-3-[4-(4-methylsulfonyloxyphenethylamino)phenyl]propionate

Me. _O COOEt
//S\
o)
o OEt

N
H



10 purified on silica gel colum using 20% et hyl acetate in pet ether to
afford the title conpound (0.24 g, 44% as light yellowoil. 1H NMR (200
MHz, CDCx8po3musiicl7 (t, J = 7.1 Hz, 3H); 1.24 (t, J = 6. 4PEHI/IB@HHo642. 91 (d,
J =6.8 H, 2H); 2.93 (t, J =7.1 H»8 2H); 3.15 (s, 3H); 3.32-3.3.44 (m
3H); 350367(m lH) 396(tJ 66Hz lH) 418(q,J:73Hz
2H); 6.59 (d, = gz 2H); 7.19-7.30 (m
4H) . Mass m}imp@lry of i) % Wg_)}yé&gﬁﬁp@h@f@l)}(rgylo@t%gﬂbtamed in preparation 5) (0.3

2- et hoxy- 3- [g41(24 nﬁiﬁ&wh@uﬁﬁyqamk%ﬁémﬁﬂ%huﬁa@mmh fharyhiB)oR @t & inMew , O
COCEt O O/ A mxture of (9S)

2- et hoxy- 3- Gduw(%mlré ﬁyRT peioti) @Waf‘éZ'Mﬁﬂé}ﬂWéfGnﬂ?KYﬁﬂ’éBBhwl wathagsulfopats g

10. 55 mol ) @ngh gnhysi{n%b BQ&%&%{H&@% ﬁt@ fn%oRénd(s By Ras FAHRE ko WRT ©
stirred in toI uene (20

4- (2- Met Byl 9b¢\feor¢9¢t&ay@pm)cbh@ riie fﬁbmé@s@pf@d&oé q4teyabugyl amgmaiuemopl ) |
obtained fr raf,l t above
reaction m %’?alffrﬁgg og‘tgwggéjr%m?l:’ 3‘1 Btﬁﬁl(é&%(rj%%? %%Tég?ﬁt%??gg)ut?;lﬁ h%r%mnl um
bromi de (0. 3¢kcon mm@s mﬁmqled el m@awlddntemmmlyl m@t@ﬁprmlédmémas@dloo C
for 30 h. Tha,r I thuted et hyl
acetate (108’8 thnf?&g E‘ia& EIEWX%&H%?%} wﬂf gly\%:tega?éj 2‘;@29 shgexcto\lméjc éld wth
et hyl acet atoggap® lw@B{)werb)washe'ﬂhaﬂtbrml dréxd (Dleg¥in) and cav;aeansrataérﬁewessdh&dwam th
brine, dried S nt & at re e

silica glcré)l %ﬁlgﬁ%mﬁmhﬂca gfb&ooﬂ}]frﬁ' ‘ﬁsm§c5 g Egl%lllnacea 1% et Fo Ca aﬁ) %‘ qﬁe title
conpound (ocampmndqozwg W;mlhlghweﬁmlvoﬂlH NI\/R (200 I\/Hz CDC13) S 1.17 (t,

31, 3. 20 o TR A0 eyt ontig o Bt e 594t €3 0 Dog g B iy Sy

03/ 048116 PGFé 83&%&5@6}@ (t, 6J9=4 117z, Q) §15§73ﬁ) Hz32- 23*)14 (16 @ﬁ) (3C5,0 3]67=(n8 3 Hz,

2H); 7.10 7.18-7.30 aH é )7
[Mt1]. 5 EXdIHé;l %961@’5 E’fﬁ)ﬁlHZ 1H); 4.18 (q, J =7.3 Hz, 2H); 6 9(d J 83Hz 08 (d J
2- et hoxyrs3- {_Agﬁgg)%’ﬁyéﬂgwejot‘(ﬂ 2}1} f onyl oxyphenyl ) 2- prope- nyl am no]

phenyl } pr opi onat e N\ Okt
Mass m/z (CI): 436 [M+1].

Example 10
(S) Ethyl 2-ethoxy-3-[4-(4-methylsulfonyloxyphenethylamino) phenyl]propanoate

Me. O COOEt
’/S\
o 0 OEt
N

20 H
A mixture of (S) ethyl 2-ethoxy-3-(4-aminophenyl)propionate obtained in preparation 26

(2.5 g, 10.55 mmol) and anhydrous potassium carbonate (4.37 g, 31.65 mmol) were stirred
in toluene (20 mL) at RT for 30 min. 4-(2-Methylsulfonyloxyethyl)phenyl
methanesulfonate (4.03 g, 13.71 mmol), obtained from preparation 12, in toluene (10 mL)
25  was added to the above reaction mixture drop wise followed by the addition of tetrabutyl
ammonium bromide (0.34 g, 1.055 mmol). The reaction mixture was stirred at 90-100 °C
for 30 h. The reaction mixture was cooled to RT and was diluted with ethyl acetate (100
mL) and washed with water. The water layer was extracted with ethyl acetate (2 x 50 mL).
The combined organic layeré were washed with brine, dried (Na2SO,4) and concentrated.
30 The residue was purified on silica gel éolumn using 20% ethyl acetate in pet ether to
afford the title compound (0.31 g, 6.7%) as yellow oil.
'{f NMR (200 MHz, CDCls): 8 1.17 (t, J = 6.8 Hz, 3H); 1.26 (t, T = 7.0 Hz, 3H); 2.88-3.02
(m, 4H); 3.15 (s, 3H); 3.28-3.3.45 (m, 3H); 3.50-3.70 (m. 1H); 3.95 (1, ] = 6.6 Hz, 1H);



The title conmpound (150 ng, 28.4% was obtained by follow ng the sane

net hod as 10 described in the exanple 9, from

4-[ (E) - 3-wolosmssike pr openyl | phenyl net hanesul fonate obt ai ret/Bo2/gS0@par at i on
22 (0.43 g, 1.41 mmol) and Ethyl 2-etddoxy-3-(4- am nophenyl)propionate
obtained in preparatlon 5 (0.28 g, 1.18 mmol ), using potassium carbonate

489 3. u and
oroend (55 bbb 7 AR QRS G BT 85 8@%9111%378%8“’?3 &5
He, 3H); L.2@p(t, J = 7.1 Hz, 3H); 291(dJ63Hz 314(5,3H);
3.26-3.44 (m 1 m 1 393dJ 63HZ 2H); 3.95 (t, J
= 6.6 Hz, ( Hyflass g2 %&2 4]35]?Mi§]7( H) 6. (23 6.39 (m 1H): 6.H)56-6. 64 Em
3H) : 707(d J=38 3Hz,2H) 722(dJ 8.3 Hz, 2H): 7.40 (d, J = 8.3
Hz, 2H). Mass niz (CI) 402 [ Mr1- CEt] 20 Exanmple 12 (S) Ethyl

2- et hoxy-3- {4-[ (E) - 3- (4- net hyl sulfonﬁxaw&n]ényl) 2- propenyl am no] phenyl }
propi onate RCL. ~Ccqtiy zT&ﬁoiyli &[Mﬂﬂﬁﬂhﬁl&l%n&loxﬁﬂheﬁ -2\!\% @bt ai ned by

foll owi ng the same net hod escrib t he exanpl e fromfrom

4-[ (E)-3-chl oro-1-propenyl ] pherﬂMamWﬁlﬂ'ﬂSﬁ@MPP’Bﬂﬁﬁee obt ai ned in preparation
22 (15.90 g, 52.1 nmol) ang (8) et hyl 2-ethoxy- 3-(4-am nophenyl) propionate
obtai ned in preparation 26 I 40.1 npol) using potassium carbonate

(16.6 g, 120.25 nrnol) andOt et r by L~amn br de (1.29 g, 30 4.01
mol ) and toluene (150 m.) for 24 h. WO Om CT/ 1 B02/ 05064 70 1H NWMR
(200 MHz, CDC13) S1.17 (t, J =7.2 Hz, 3 ddOEtJ:73HZ'3H)
2.90 (d, J = 6 0 4 1 68 (m
1H): 3. 90- 4 %c%oulﬁg ﬁl%emgqﬁéﬁﬁf%s é)%ﬁ%ned%% féllé% F% 3am3 ?neﬂ?d Aand
16.1 Hz, 10l H)desc61b5<}’ i .thed- eﬁa’mpléilﬂ) frof QQ(IOEB -chloro-1- Iﬂolﬂanlyﬂpheﬁﬁ) metha®fulfahate] =

?M?rlﬁzoa]zw b | dlfjfﬂ?g{ D M o> MRSl (e el 2452

2- et hoxy- 3- [afrificphe®ilpespisiatef mﬁmyh&mx&mﬂﬁ 0.2 Ize M8 Jmmpo P pistpaicgassiGd2 Ve |
CEt NO Socaf]boéate (489 mg, 3.54 mmol), tetrabutyl ammonium bromide (38 mg, 0.118 mmol) and
toluene (25 mL) for 30 h.
15 'HNMR (200 MHz, CDCl3): 8 1.17 (t, J= 7.1 Hz, 3H); 1.22 (t, ] = 7.1 Hz, 3H); 2.91 (d,J
= 6.3 Hz, 2H); 3.14 (s, 3H); 3.26-3.44 (m, 1H); 3.51-3.68 (m, 1H); 3.93 (d, J = 6.3 Hz,
2H); 3.95 (t, J = 6.6 Hz, 1H); 4.16 (g, J = 7.1 Hz, 2H); 6.23-6.39 (m, 1H); 6.56-6.64 (m,
3H); 7.07 (d,J = 8.3 Hz, 2H); 7.22 (d, J = 8.3 Hz, 2H); 7.40 (d, J=8.3Hz, 2H).

Mass m/z (CI): 402 [M+1-OEt].

20
Example 12
(S) Ethyl 2-ethoxy-3-{4-[(E)-3-(4-methylsulfonyloxyphenyl)-2-

propenylamino]phenyl} propionate

e o)

25  The title compound (5.2 g, 31.8%) was obtained by following the same method as
described in the example 10, from from 4-[(E)-3-chloro-1-propenyl]phenyl
methanesulfonate obtained in preparation 22 (15.90 g, 52.1 mmol) and (S) ethyl 2-ethoxy-
3-(4-aminophenyl)propionate obtained in preparation 26 (9.5 g, 40.1 mmol) using
potassium carbonate (16.6 g, 120.25 mmol) and tetrabutyl ammonium bromide (1.29 g,

30 4.01 mmol) and toluene (150 mL) for 24 h.



Me O 10 A m xture of 4-nethanesul fonyl oxybenzal dehyde (500 ng, 1 eq, 2.5
nmol ) obtained in preparation 10, nethyl

2- et hoxy-8e(%omricophenyl ) propi onate (557 ng, 1 eq, 2.5 nmpoOT)Bo2/0Sbi4ai ned in
preparation 6, activated nol ecul ar si®ves (4 A), and p-TsCH (43 ng, 0.1 eq,
0.25mmol ) in dry DCM (15 m) were stirred at RT for 16 h. The reaction

m xture was . diluted with ethylacetate (100 m), washed with ag. sodi um

bi car bonat e, HNMBA2PRNEEODCINES £ah dehs 8¢ Ha 8HaMaliot,)l = addzdisied.oorder hi gh

(250 1) was agden attoodd Gohkan i Ay 2532 s 1K, 2903004% 38 ol )

in portions.4Th@ FeddtiiznAy6d8ukd Jwdst stdi I6riddz, 4H)106.50-6.64 (13, 3H); 7.86 teU =t hat

it was dil ut al : Lol ani c | ayer was washed

wi th aqg. so%?lt}\éﬂ’\%ﬁtarggﬁgt ecgeé%%lezeéalpg%%)g (’Jﬁnghgondensed The residue
was chr orat ddasapife(CI20MESMIgl Je402M-dc@EAL e and hexanes to obtain the title
conpound as thick oil (950 ng, 37%. 1H NMR (CDC13, 200 MHz): S 1.16 (t, J
= 6.9 Hz, 3H); 2.90 (d, J = 6.8 Hz i];) IQ' 4 (s, 3H); 3.22-3.41 (m 1H);
3.44-3.62 (m 1H: 3.70 (s, 3H); ¢Peso- 6.6 Hz, 1H): 4.33 (s, 2H):
6.54 (d, J 8.Methly] 2-etHpxy-3-[H44- ﬁdthaﬁemlﬁnﬁok%en@ﬁmlnz)@ﬂn{zﬂipro iomafe- 3 Hz,

2H) ; 741(d J =83 Hz, 2H. 25 IR(W oMel2, 2932, 1744, 1616
1522, 1503. Mass mz(Cl): 408 [M+ 1] Exanpl e 14 30
(S)-2-Methoxy-3-[4-{3-(4-net Ban@s en¥5 pr opyl ami no} phenyl ] pr opi o
nic acid CO2HH- O N O WO 03/ 048116 PCT/1B02/ 05064 71 (S)

Et hyl 2-methoxy-3-[4-{3-(4- lm‘f h&nesUl f onyl oxyphenyl ) pr opyl am no} phenyl ]
propi onatle (/8 mixtyre of Hmethancpulfonytnalhenzaltithade 600 img, exapl eminolvatsaieddinol yzed

2, Laatt s epbd PR Ly g 4 AT
diluted wit robwmeérm areqiaramrdﬁfacevht‘ﬁqoﬂokecula)mé?yewq R),aqd pHEDH Peshg, e a@l d was
recipitate | iltered out. If the
Br eci Bi t at eg) acrd %\gmrxq?éﬁu@e I@%évﬁ@%wqwﬁﬁgaﬁfof }1&3’5 T@ﬁﬁf‘%‘?‘b HHREES usi ng

MeOH and CH@iIBtedsvithl enhzrlacﬁtalta)(lobﬁrﬂ) waklivd vaitl €. 36diGn ascayddnkte, &@HI (Naiab& g,
799 .

15 condensed (rotavapor), and dried under high vac. The crude mass was dissolved in dry
methanol (15 ml) and conc HCI (250 pL) was added at 0 °C, followed by NaB(CN)Hj
(188 mg, 1.2 eq, 3.0 mmol) in portions. The reaction mixture was stirred at 0 °C for 3 h,
after that it was diluted with ethyl acetate (100 ml). The organic layer was washed with aq.
sodium bicarbonate, dried (Na,SQ,), and condensed. The residue was chromatographed

20  using ethyl acetate and hexanes to obtain the title compound as thick oil (950 mg, 37%).
'H NMR (CDCls;, 200 MHz): 6 1.16 (t, J= 6.9 Hz, 3H); 2.90 (d, J = 6.8 Hz, 2H); 3.14 (s,
3H); 3.22-3.41 (m, 1H); 3.44-3.62 (m, 1H); 3.70 (s, 3H); 3.97 (t, J = 6.6 Hz, 1H); 4.33 (s,
2H); 6.54 (d, J = 8.3 Hz, 2H); 7.04 (d,J = 83Hz,2H) 7.25(d,J=8.3Hz, 2H); 741 (4,7
= 8.3 Hz, 2H)

25 IR (neat) cm™: 3412, 2932, 1744, 1616, 1522, 1503.
Mass m/z(CI): 408 [M + 1], 407[M].

Example 14

30 (S)-2-Methoxy-3-[4-{3-(4-methanesulfonyloxyphenyl)propylamino} phenyl] propionic
acid

CO.H

' /Q/E%Me

o, 0 N
s” H

Me” 0



Mp: 90-92 T. [a]d: -16 (¢ 1.0, MeOH). 10 1H NVWR (CDC13, 200 MHz): 8 1.25
(s, 1H NH); 1.94 (quintet, 7.2 Hz, 2H); 2.72 (t, J = 7.8 Hz, 2H);

2. 82-3. 02wOmwp/oddths 3.02-3.18 (m 5H); 3.38 (s, 3H); 3.97 eCTNB02/956648 Hz,
1H; 4.90 (bs, C®2H)); 6.58 (d, j =8.1 Hz, 2H); 7.05 (d, J = 8.3 Hz, 2H);
7.15-7.24 (aromatics, 4H). 13C NWR (CDC13, 50 MHz) 5: 29.53, 32.34, 37.15
(2C), 46.48, 57.58, 82.07, 116.31, 15 121.90, 129.75, 130.39, 140.57,

142. 48, 147.(83, Eiylg7. 2ppetheyyzili- Bni-methangsidionplggyphenyhppopyteetim  phdad,

1365.  Mass pdorkafel (B4 408 V78 Mol Oaihtd i | -
2- Et hoxy- 3- [p4-p{;03_- (}ghrre hanedg/lul f%’%?yc’f)b%%‘heﬁf@ggylﬁé”g‘ﬁ'@r%’%g%zﬁ‘m g%tlp oni c
acid CORH "WhHOEOTOHSP (197 meNeS @, Thé mpel) & eggdﬁﬁaw@qimnammbym

hydr ol yzi ng &ty BAesthasy ﬁ%ﬁt[ll%-\’{a%bg?de geﬁ, iluted with water and acidified EPH at 38

met hanesul f onyl oxy}FhenyI ) propyl am no pﬁeny ]]1 propionate o fai hed 1 A xanpl e
2 using SLi OdhHep HGL Rewresgadidhavap moesadiated aiedomi beeboin laymamdlich wés thep:

120-122 C. ' : : : J Sl Hz, 3H) - 1. 25 (s,
Th Ny ;1 Bt i o iR A ralidipblt by rric e B afhagiiee

2. 80- 3. 02 ( rwpin2 MieOIBargiZCI3CH 85 ¢IngntSieljoptad the pBre 62 @erwhit@édlid (2.5@379%d, J =
6.9, 4.4 HZ’MP}%i 2407 (bs, CRH)); 7.05 (d, J = 8.3 Hz, 2H); 7.22 (d, J =
8.3 Hz, 2H); /. g—?. 24 (aromatics, 4H). IR (neat) cm 1: 3389, 2925, 1616,
1502. Mass [afdz-16T(1.0,A260M + 1]. WO 03/ 048116 PCT/1B02/ 05064 72 Exanple

ohenyl ] 10t oBMOHRCCHG T T80 MEmopt 250% 1P E: ot 79 o1, 2D 272 (3 =
7.8 Hz, 2H); 2.82-3.02 (m, 2H); 3.02-3.18 (m, SH); 3.38 (s, 3H); 3.97 (t, ] = 4.8 Hz, 1H);
4.90 (bs, CO2H)); 6.58 (d, J = 8.1 Hz, 2H); 7.05 (d, J = 8.3 Hz, 2H); 7.15-7.24 (aromatics,
4H).
BC NMR (CDCls;, 50 MHz) §: 29.53, 32.34, 37.15 (2C), 46.48, 57.58, 82.07, 116.31,

15 121.90, 129.75, 130.39, 140.57, 142.48, 147.33, 175.87.

IR (neat) em’™h 3046, 2932, 1732, 1615, 1520, 1365.
Mass m/z (CI): 408 [M + 1], 407 [M].

Example 15
20

2-Ethoxy-3-[4-{3-(4-methanesulfonyloxyphenyl)propylamino} phenyljpropionic acid

/@/YCOzH

OEt

o, ,0 N
S H

Me” ©
The title compound was obtained by hydrolyzing Ethyl 2-ethoxy-3-[4-{3-(4-

25  methanesulfonyloxyphenyl)propylamino}phenyl] propionate obtained in example 2 using

LiOH.H,0 following the procedure described in example 14.

Mp: 120-122 °C.

'H NMR (CDCls, 200 MHz): § 1.18 (t, ] = 7.1 Hz, 3H); 1.25 (s, 1H, N-H); 1.93 (quintet,
30 6.9 Hz, 2H); 2.74 (t, ] = 7.5 Hz, 2H); 2.80-3.02 (m, 2H); 3.02-3.18 (m, 5H); 3.40-3.62 (m,

2H); 4.03 (dd, ] = 6.9, 4.4 Hz, 1H); 4.07 (bs, COZH)); 7.05(d,J=8.3 Hz, 2H); 7.22 (d,J =

8.3 Hz, 2H); 7.15-7.24 (aromatics, 4H).

IR (neat) cm™: 3389, 2925, 1616, 1502.

Mass m/z (CI): 422 [M + 1].



Me O 5 The title conpound was obtai ned by hydrol yzi ng Et hyl

2- et hoxy-3-[4-{3-(4- nethanesul f onyl oxyphenyl)

propyl oxyweanbomyieam no} phenyl ] propionate obtained in exaopliBo2dsusi ng

Li OH H20 followi ng the procedure described in exanple 14 as a thick
liquid. IHNWR (CDC13, 200 MHz): 8 1.19 (t, J =7 Hz, 3H 2.01 (q, J = 7
Hz, 2H, 2.75 (t, J = 7.5 to Hz, 2H 2.90-3.10 (m 2H) 3.13 (s, 3H);
3.35-3.55 (m 1H): 3.55-3.75 (m 1 HExampld6(dd, J = 7, 4.8 Hz, 1H):@ 4.21

(t, J = 6.3 BEEthax)-3-[6-{BH- @ﬁﬂlanﬂﬂ)@nﬂﬂi@hﬁnﬁ@r@nylom'rlﬂmb'laﬂﬁﬂlo} Jthedty]] ( bs,
-COOH). IR (neat) cm 1: 3334, 3021, pe@Bamic a@d3, 1528 15 Exanple 17 (9S)

2- Et hoxy-3-[4-{3-(4-net hanesul f onyl oxyphenyl ) prQpyamal} phenyl ] pr opi oni ¢
acid CO2H Ot OSOMe '/ Fi O 20 The d;%i r o] I(:)und was synt hesi zed
from (S) ethyl 2-ethoxy-3¢[45{8 0~ "N

nmet hanesul f onyl oxyphenyl )p]’sﬁE1 no} phenyl i pr opi onat e obtai ned i n exanpl e
3 by hydrolyzi with LiveH. F20 T ol | ow ng the procedure described in
exanpl e 14. [a] D%B@ titlg sequpognd (EasH)btaipes %VI ydrelyzimcEshyl Zhethemtz3-{4-63--18 (1t

i ; 7. 1 Hz, ﬁ%hi)a s%\lofg@l&%phérgl) %A{Qrbx a%n&ﬁﬂﬁr(&t}ﬁﬁen 1] 631%2{?4%&3 Zthamgd ﬂ (t J

4.03 (dd 3 exangple 4 wping IH@HHH) followig @b@rocemﬂyl;scn -doiB exemple:§4ﬂs& tialclqz
2H); 7.22 (¢ % 8.3 Hz, 2H); 7.15-7.24 (aromatics, 4H) . IR (neat) cm 1:
3389, 2925, 1816, 1502. 30 Mass nfz (O): 422 [M+ 1]. WD 03/ 048116

PCT/ | B02/ 050BNMRICDEXa 200 MEEB 5 1.19 (t, J =7 Hz, 3H; 2.01 (q, J = 7 Hz, 2H; 2.75 (, = 7.5

2- Et hoxy, 3- [ {3 { 55 aphanssylf oy |-kyphenyd) pr epy 5 112 pharif) LRk R, oni ©
J=17,4.8 Hz, 1H); 4.21 (t, J = 6.3 Hz, 2H); 6.85 (bs, NH); 7.10-7.35 (aromatics, 8H); 8.4
(bs, -COOH).
IR (neat) em’’: 3334, 3021, 2935, 1723, 1528

15 Example 17

(S) 2-Ethoxy-3-[4-{3-(4-methanesulfonyloxyphenyi)propylamino} phenyl] propiozic
acid

CO,H
o
o, 0 N

S H

me” O
20
The desired compound was synthesized from (S) ethyl 2-ethoxy-3-[4-{3-(4-
methanesulfonyloxyphenyl)propylamino } phenyl]propionate obtained in example 3 by
hydrolyzing with LIOH.H,O following the procedure described in example 14.
{o]p™: -16° (1.0, MeOH).

25 'HNMR (CDCls, 200 MHz): § 1.18 (t, J = 7.1 Hz, 3H); 1.25 (s, 1H, N-H); 1.93 (quintet,
6.9 Hz, 2H); 2.74 (t, J = 7.5 Hz, 2H); 2.80-3.02 (m, 2H); 3.02-3.18 (m, 5H); 3.40-3.62 (m,
2H); 4.03 (d4, 1 =6.9, 4.4 Hz, 1H); 4.07 (bs, COH)); 7.05(d, =83 Hz, 2H); 7.22 (Q; T =
8.3 Hz, 2H); 7.15-7.24 (aromatics, 4H).

IR (neat) cm™: 3389, 2925, 1616, 1502.

30 Mass m/z (CI): 422 [M + 1].



5 From et hyl 2-ethoxy-3-[4-{3-(3-nethanesul fonyl oxyphenyl)

propyl am no} phenyl] propionate (245 ng, 1.0 eq, 0.54 mmol ), obtained in
exanpl e Syotbe4diid | e conpound was obtained as a thick |i qaraB@adses by
hydrol yzing with Li OH H20 foll owi ng t#3e procedure described in exanple 14.
1H NMR (CDC13, 200 MHz): 6 1.19 (t, J = 7. 1 Hz, 3H); 1.25 (s, 1H NH);
1.90-2.02 10 (quintet 6.9 Hz 2H); 2.76 (t, J=7.9 Hz, 2H); 2.80-3.05
(m2H);305 %@@ 3.40- 3. dxampel8y . 4 03 (dd, J = 6.9 and 4.4
Hz, 1H): 4. 68%th %Xy- ¢ 'ee'ésmtsalfomylwiyahanl)prowlammo}ml@eyl?mpw@w@mt| cs,
5H); 7.22-7.29 (aronatics, | R (neat) 0,2931, 1613, 1521.

Mass mz (Cl): 422 [M + 1] 150Ex npl e 19
2-ethoxy-3-[4-{3-(4-(tol uenerSQ ?@Mﬁp nyl )propyl am no} phenyl ]
propi onate CO2H N OBt O, SO P/ rom etthyl 2-et hoxy- 3-[ 4-

13-(4- (tol uene-4-sul fonyl oxy) phenyl) 20 propyl am no} phenyl] propionate

(450 nyg, 51.0 eq, FQ>n85th th Al rﬂthﬁéé@llf&l h dpylabBnd nd was
obtained as a white _solid Dxpzléng; " b ydrygx?)gl ngﬁ&rtﬂ%’a dgiﬁ%glé)

f ol | owi ng tt?é"%?n&ﬁee@ﬁ 820 d Icsdi IHOI%:)PQF?E}}GQ in gxanpple Soge QCQI‘HP%HdIWﬂQ

CDC13, 200 ! .
(2H) s, 4dg{d%ﬂsed G ﬁ) $nidio llgﬁld (73 %) ‘t@ﬁ l%ld'ﬂ;lyznﬁ'gmh h(&ﬁ }fé@%m%% thb pé{cllge;dr’f‘re

3. 35-3. 65 (rﬁesozlil&dm@xwpledﬂ J= 7. 1 4 4 Hz 1H): 4.40 (bs, OH, NH): 6.53

(4,9 % .3 Hg@Hand, o) 1 97, e g@z a5 035 fo. 1L SREOTRB 5%, 11

7.28 (d, J = 8.3 Hz, ‘(‘néat :
2925, 1781, (4618t 60525 2HLR075 (1, th"s%HmzH)(z:lswmq& gm%%am@l\aﬂ)mmsna

PCT/ | BO2/ 05
2- Et hoxy- 3- ([%2642{ ?5{ adgp(lrgllnesu Slﬁci/élj‘ é)%/p}]H%yl(’)o P%S 2H?h6 Sg}(ghjen§g/l3]% %Ib{ oni c
acid Ot O700L7.2 @0dhtics;SH); 7.22-H2WKarGmatcs, 1H).

IR (neat) cm™: 3406, 2931, 1613, 1521.

Mass m/z (CI): 422 [M + 1].

15 Example 19
2-ethoxy-3-[4-{3-(4-(toluene-4-sulfonyloxy)phenyl)propylamino}phenyl] propionate

COoH
mt

From ethyl 2-ethoxy-3-[4- {3-(4-(toluene-4-sulfonyloxy)phenyl)

0
‘o
Ir-=Z

20  propylamino}phenyl] propionate (450 mg, 1.0 eq, 0.85 mmol), obtained in example 6, the
title compound was obtained as a white solid (310 mg, 72%) by hydrolyzing with
LiOH.H,0O following the procedure described in example 14,

Mp: 98-100 °C.
'H NMR (CDCls, 200 MHz) 8: 1.16 (t, ] = 6.8 Hz, 3H); 1.88 (quintet, J = 7.3 Hz, 2H);

25 2.42 (s, 3H); 2.66 (t, J = 6.9 Hz, 2H); 2.80-3.30 (m, 4H); 3.35-3.65 (m, 2H); 4.01 (dd, T =
7.1, 4.4 Hz, 1H); 4.40 (bs, OH, NH); 6.53 (d, J = 8.3 Hz, 2H); 6.86 (d, J = 8.3 Hz, 2H);
7.00-7.10 (aromatics, 4H); 7.28 (d, J = 8.3 Hz, 2H); 7.68 (d, J = 8.3 Hz, 2H).

IR (neat) cm™': 3411, 2925, 1731, 1618, 1525, 1502,
Mass m/z (CI): 498 [M + 1].
30



From et hyl 2-ethoxy-3-[3-{3-(4-nethanesul f onyl oxyphenyl)

propyl am no} phenyl] propionate (800 ng, 1.0 eq, 1.78 mmol ), obtained in
exanpl e Avotbmessiid | e conpound was obtained as a thick |igaraBaB3e%4ny, 67%
by hydrolyzing.with LiOH H20 followi g the procedure described in exanple
14. 10 1H NMR (CDCl 3, 200 MHz) 8-.1.16 (t, J = 7.0 Hz, 314); 1.92 (quintet,
7.3 Hz, 2H); 2.73 (t, J =7.6 Hz, 2H); 2.90 (dd, J = 14 and 7.5 Hz, 111);
3.08 (dd, J = 14, 4.3 Hz, 111); 3. 02Emmpgle2fm 5H): '3.32 3. 50 (m 1H):

3.50-3.68 (m 1H); 4.07 (dd, J = 7.5, 4.3 Hz, 1H); 4.16 J = 7.0 He,
2H); 6.42-6. %Etl(oayén{ﬁt{ﬁt( mmnesmfmhxymnybpmlam;go}pbmy pr@wmeael)i cm 1:
3500, 3021, 2936, 1723, 1607, 1504. 15 Mas 422 [M+ 1]. Exanple

21 2-1sopropoxy- 3-[4- {3 (4- met hages If ropyl am no} phenyl ]
propionic acid CO2H N° ®,00 | I\é OZOF?' phethyl

2- 1 sopropoxy-3-[4- 13-(4- rret,ﬁ fonyI o'ytyphenyl) propyl am no} phenyl ]
pr opi onate (300 ng, 1.0 edv'eo 65 mml) obtained in exanple 8, the title

d b h
corpourd s 90t g5 Bl LB PO ot T 00 LR AL b 29
(1 cggl?s 200 pidglithatd: (80!0 g, 1.0 cqJ1. Z:e ﬁL;r&l)Hnbtaﬁ;ﬂ in éczaﬁfgildi(jtthdnﬂe_ﬁzrﬁ)guﬂé walg)m
287 (dd, J° Hblalf;} as oG 3‘?@ Eéo% ) ?ﬁ/é).k%’lhy(dg%yﬁﬁg with Li'o}é{%? é}low%th
g SSaﬁng ( Proc&due dedcrited (R@p@aAHENI4. qui nt et , 6 0 Hz, 4.07(dd, J =
J = 8.3y, %MEMR%@%(%PO 1\838‘)58 1316#42?”21% HszéQ)* Rt a’é‘}i{‘ & %%4202%4633 E%’E297

2939, 1739, ] L6A6H, 1{}%2(2 90 F@w =Muz6 &Y 5 1A 36); 38 (44,7 2MQ, Q%/I@fliim@ 02-3.20
PCT/ | B02J 05064 7%

2- et hoxy- 3- (- {H) ﬁé@ﬁaﬁ@éguIIHbﬁyﬁOéé%@hzlﬁ)a‘Hp%@ﬁpheﬁﬂ f6%|15h|4c16481 = coeH
N CEt S, 70Hg 2H); 6.42-6.62 (aromatics, 3H); 7.00-7.30 (aromatics, SH).

IR (neat) cm™: 3500, 3021, 2936, 1723, 1607, 1504.
15  Massm/z (CI): 422 [M + 1}.

Example 21
2-Isopropoxy-3-[4-{3- (4—methanesulfonyloxyphenyl)propylammo}phenyl]pr0p10n1c
acid

/Q/H/CIOZH
(e)

o, O /@/\/\'}1 W/
282, H

Me
20 From ethyl 2-Isopropoxy-3-[4-{3-(4-methanesulfonyloxyphenyl)

propylamino}phenyl] propionate (300 mg, 1.0 eq, 0.65 mmol), obtained in example 8, the
title compound was obtained as a white solid (74%) by hydrolyzing with LiOH.H,O
following the procedure described in example 14.
Mp: 143-145 °C

25 'HNMR (CDCls, 200 MHzZ) &: 1.04 (d, J = 6.3 Hz, 3H); 1.16 (d, J = 6.0 Hz, 3H); 1.25 (s,
1H, NH); 1.93 (quintet, 7.3 Hz, 2H); 2.74 (t, J = 7.8 Hz, 2H); 2.87 (dd, ] = 14.2 and 7.9
Hz, 1H); 3.01 (dd, J = 14.1, 3.4 Hz, 1H); 3.05-3.20 (m, 5H); 3.55 (apparent quintet, J = 6.0
Hz, 1H); 4.07(dd, T = 7.9 and 3.4 Hz, 1H); 4.17 (q, ] = 7.3 Hz, 2H); 4.90 (bs, CO,H); 6.52
(d, J=8.3 Hz, 2H); 7.04 (d, J = 8.3 Hz, 2H). .

30 IR (neat) om™: 3406, 2974, 2939, 1739, 1616, 1522.
Mass m/z(CI): 436 [M + 1].



Me O 5 From net hyl 2-ethoxy-3-[4-(4-nethanesul f onyl oxybenzyl am no)

phenyl ] propi onate (500 ng, 1.0 eq, 1.2 mnol), obtained in exanple 13, the
title conpouwsdssiy@s obtained as a viscus liquid (400 ng, 8BYYBIRYS064

hydrol yzing with Li OH H20 foll owi ng ®he procedure described in exanple 14.
1H NWVR (CDC13, 200 MHz): 6 1.16 (t, J = 6.8 Hz, 3H); 2.87 (dd, J = 14.1 and
7.3 Hz, 10 1H); 2.99 (dd, J = 14.1 and 4.4 Hz, 1H); 3.11 (s, 3H);
3.28--3.62 (m 2H); 4.00 (dd, J = 7ExampleR27 1H); 4.30 (s, 2H); 5.23
(bs, NH); 6.53 (4 738434 . 22 (d, J =
8.3 Hz, 2H): 7. 3%“(%?3 qi%%%“’ﬁzg{é@%@?ﬂ%ﬁ(e?ﬁ%ﬂ “°§‘?rl§éf%§%"é’§)|ﬁ)‘“z@‘}di 2932,
1730, 1615, 1522, 1503. WMass mz: 393[M. Fx sl 23

2- et hoxy- 3-[ 4- (4- met hyl sul f onyl oxyphenet henyl ]propionic acid Mew
0 COON/ Yt H To a solution @f qet N

2- et hoxy- 3-[ 4- (4- et hyl sul fonydso net'LIHyI am no)- 20 phenyl ] propi onate
(0.22 g, 0.51 mml), obtai né# f rom exarrpl e 9, in nethanol (10 nL) sodium

carbonate (268 r’rg 2.53 nmmol) in water d)é was added at RT and stirred
for 36 K at RT.T¥& hanol Ylevapor éteéIH’XYJﬁ 4 msghipealipndesberey mindhe

resi due was pHid Bﬁgmnwer_@mg ero 9. zrﬂniwn U@%@%@%aph@whe\mc H@lﬁq Wi th

ethyl acetate aqueous ef was acidified Wwth to pH

-4 and ext r 3 @Htame@ BS @ Vispys liguid @GP lr{gz 3%pby Lr:sirmamg With Io@ljafhpchIlawmg was

washed vvlthﬂgﬂr%dugrdb&gbgm&g}%leq@d concentrated. The residue was
purified by col um chromatography using 50%ethyl acetate in pet ether to

yi el d the t i HINMBIEBBin @00 38HRY 5 131904, T = 16.8\NR YEDOR.8H, J&)&Bﬁndﬂ?ﬂHZ’LQ (t,

%H)_ 3.4 3@’)2(992(“%%63 3,48 ‘?g{)z( 1 ]iil(?s 3}2203 2c§“§a6%9(“’§3t2§‘) 14,00 %‘9621 = 30

7.08 (d, J ﬂ3844H¢z1H2|4)30@ m523@s(m{)ma(dmss 3z 2061 ).03 @OB=[8\HA,. WO

(()?S,§ 04218&&205& —P%z{(lo?ggéﬁ% gﬁll)’f%)%oﬁygéﬁe?ﬁ&l am no) phenyl ] propi oni ¢ aci d

Mew O COON @R (dehf) cm™: 3397, 2977, 2932, 1730, 1615, 1522, 1503.
Mass m/z: 393[M].

15
Example 23
2-ethoxy-3-[4-(4-methylsulfonyloxyphenethylamino)phenyl]propionic acid

Me\ . COOH
// X \©\/\ /O/\(

To a solution of ethyl 2—ethoxy-3~[4-(4-methylsulfonyloxyphenethylamino)-
20  phenyljpropionate (0.22 g, 0.51 mmol), obtained from example 9, in methanol (10 mL)
sodium carbonate (268 mg, 2.53 mmol) in water (5 mL) was added at RT and stirred for
36 h at RT. Methanol was evaporated under reduced pressure and the residue was diluted
with water (20 mL). The aqueous layer was washed with ethyl acetate (50 mL). The
aqueous layer was acidified with 2N HCI to pH ~4 and extracted with ethyl acetate (2 x 50
25 mL). The organic layer was washed with brine, dried (Na;SO4) and concentrated. The
residue was purified by column chromatography using 50% ethyl acetate in pet ether to
yield the title compound (80 mg, 39%).
'H NMR (200 MHz, CDCls): & 1.19 (t, J = 6.8 Hz, 3H); 2.82-3.05 (m, 4H); 3.15 (s, 3H);
3.40 (t, J = 7.2 Hz, 3H); 3.45-3.62 (m, 1H); 4.01-4.10 (m, 1H); 6.63 (d, J = 8.3 Hz, 2H);
30 7.08(d,J=8.4Hz 2H); 7.18-7.30 (m, 4H).
Mass m/z (CI): 408 [M+1]. |



N Ot H The title conpound was obtained (180 ng, 56.6% from ethyl
(S)-2-ethoxy-3-[4-(4- 5 nmethyl sul fonyl oxyphenet hyl am no) - phenyl ] propi onat e
(0.34 g, WOoO80ed ), obtained from exanple 10, by hydrol peiragozoasoaet hanol
(5 nmL) using sodium carbonate (414 ng6 3.91 wmml) in water (5 nL) at RT
for 24 h followi ng the same procedure as described in the exanple 23. |
NVR (200 M-Iz, CDC13): 8 1.19 (t, J = 7.0 Hz, 3H); 2.84-3.03 (m 4H); 3.
(s, 3H); 10 3.39 (t, J = 7.0 Hz, 3HFxample243 61" (m 2H): 4.04 (dd, J =

d 7.1 Hz, 1 -2 Gt . e ;
?.n22- 7.27 (m "&5') 2 Ve g( n}4z(]1(né?th?lsglgdgéflowégﬁeneﬁly%i&g)pg%nﬂgﬁoﬁioﬁ% a i%lH)

(S) - 2- Et hoxy- 3- {4 [(E)- 3- (Mg~ Ifonyl +9Q%H pr ope- ny!l ani noj
phenyl } propionic acid O SO @ he gitle conpound was
synt hesi zed by hydrol yzi ng ethyl -et oxXW 3-X4-[ ( -3 (4-

met hyl sul f onyl oxyphenyl ) - 2- propenyl am noJ - phenyl } pr opi onat e obt ai ned in
exanpl e 12 2be (tiflecongogad rves| gbtairedneiBhangl S6M6%) imbe ethilh §5)L-thoxy&-fM-H- usi ng

lithi d d
descr | bed” | Reh SRSy iebinlic) TR byl Bl it b7 BREpURGRE ey
156- 158C. 28xdniplANMR YyORRIByzi20 th Methinol $5 I usink, sodium Gurinkiz, (4 RHng, 2974 2. 98
2 88-4. 02 3H); 6.36 (td, J =

(12] 1 :)nd 5. ﬁ"ﬁ‘('z)s in ‘ﬁ)w”é k) R?%Z"(r m@ﬁ?%nﬁb“zsﬁ, Pr8°e§‘q‘!?.3§%}‘g?£m tgle/. 24
(d, J = 8.3exampl@®d).; 7.45 (d, J = 8.8 Hz, 211). Mass mlz (ES): 420 [M+ 1].
30 VIO 03/ 048
2- et hoxy- 3- [é]l{?%ﬁ% 415&&%%&391 %i}}Béﬁ Wiﬁﬁnﬁ@n&&%?&%éﬁyﬁfl)’-%%@ Iate H
O- Me SA® / 3@/, POGES Hz, 3H); 3.42-3.61 (m, 2H); 4.04 (dd, T = 4.4 and 7.1 Hz, 1H); 6.55 (d, ] =

8.3 Hz, 2H); 7.05 (d, T = 8.3 Hz, 2H); 7.22-7.27 (m, 4H)

Mass m/z (CI): 408 [M+1].

I
1
4.4

Example 25
15 (S)-2-Ethoxy-3-{4-[(E)-3-(4-methylsulfonyloxyphenyl)-2-prope-

nylamino]phenyl}propionic acid
O,
55”0
o™ \Q/\/H
COCH

The title compound was synthesized by hydrolyzing ethyl 2-ethoxy-3-{4-[(E)-3-(4-
methylsulfonyloxyphenyl)-2-propenylamino]-phenyl}propionate obtained in example 12

20 (4 g, 8.95 mmol) in methanol-THF-water (45:4:9, 58 mL) using lithium hydroxide (563
mg, 13.42 mmol) following the same procedure as described in the example 14 (1.2 g,
32%).

[a]p® =-18° (¢ 0.1, MeOH)
Mp: 156-158°C.

25 'H NMR (CD;OD, 200 MHz): § 1.11 (t, ] = 6.8 Hz, 2H); 2.74-2.98 (m, 2H); 3.19 (s, 3H);
3.25-3.70 (m, 2H); 3.88-4.02 (m, 3H); 6.36 (td, J = 16.1 and 5.4 Hz, 1H); 6.62-6.75 (m,
3H); 7.02 (d, J = 7.8 Hz, 2H); 7.24 (d, = 8.3 Hz, 2H); 7.45 (d, ] = 8.8 Hz, 2H).

Mass m/z (ES): 420 [M + 1]. '

30



To a cool ed solution of 2-(4-nethyl sul fonyl oxyphenyl)acetic acid ( 0.53 g,
2.3 mol), 5 obtained in preparation 14, in DCM (25 nm) HOBt (311 ng, 2.30
mmol ) wasweddessiis!l oy foll owed by the addition of EDC (2¢21B4/0506430 nmol )
and the m xture was stirred for 10 m7n. A solution of ethyl

2- et hoxy- 3- (4- am nophenyl ) propi onate (601 ng, 2.535 nmol), obtained in
preparation 5, in DCM (5 nL) was added to the above reaction mxture and
stirred at RT for 18 h. The reacti on *®PIH%® was diluted with DCM and 10

washed with spiu %ﬁﬂ)x%km-lﬁ&hylﬁl%yloﬂﬂieﬁﬁ 1@51@ob£mlae)phdﬁylpgrdﬂ}4ﬁ%§94) and

concentrated. The residue was pur|f| ed b urm chr omat ogr aphy usi ng et hyl

acetate-pet ether (1:3) to affo s t co ound (710 ng 69%) . 1H NWR
(200 MHz, CDClS): 6 1. 13 (t,O\\J, 2, = 7.1 Hz, 3H);
2.95 (d, J 5.9 Hz 3H° 3 ddn 1H) 3 51-3.67 (m

IH); 3.71 2H) 16 J =6.8 Hz, 2H);
7H2)9 7.43 Erﬁo %Fﬁolemgﬁqw <zf % 5O E ylethawfqnwlmpheﬂléqeﬁmeaczéi% 0.53 g, 2.3 mmol), "

2- Et hoxy-s3- {eafideE)in %rép‘llra!ﬁ%ﬁ hyl wbmﬂpﬂﬂ}mﬂ %3'1? PRI wwas added
no] phenyl } propi oni ¢ "ac The title

conpound waslosyinfilewicd ém ﬂwdﬁWn of ]ﬁgpr{ﬂ]“?emﬁﬂ 3pmaohicag g igtfrg whs slr(ed
xanpl o 11 ) A Aol U S A L bR R ep bl 20!
| i t hi um hydmaoréleotitdiFedrin prefardon favl PCMI(F anli)ngas hdded doethe rbevedigadioas
Wi, coos) i FPRRA ALY B 16p el bl ekl Pl L0
3. 25- 3. 4B ( rwaskMd) ;with 5@tuﬁxtﬁ8 NatdCQ:HpoluBor 8wdte Canf mprids]) drigl IVafSOIB a(mh 1H) ;
0 50670, Dpilpn TRl Derudsntilamtufiobide o i 0
2- Et hoxy- 3- [ethet d=3ad hfford uhd titkeydoowyirel(Z 10 mgy d980am do) phenyl ] pr opi oni ¢ aC| d
H NG O 1H%MR(zoo MHz, CDCL): 8 1.13 (t, J = 7.1 Hz, 3H); 1.23 (t, ] = 7.1 Hz, 3H); 2.95 (d, J
= 5.9 Hz, 2H); 3.16 (s, 3H); 3.21-3.41 (m, 1H); 3.51-3.67 (m, 1H); 3.71 (s, 2H); 3.95 (t, J
15 =6.6 Hz, 1H); 4.16 (g, J = 6.8 Hz, 2H); 7.09-7.43 (m, 8H).
Mass m/z (CI): 450 [M+1].
Example 27
2-Ethoxy-3-{4-[(E)-3-(4-methylsulfonyloxyphenyl)-2-propenylami-
no]phenyl}propionic acid

ON
55
0" N
COOH

The title compound was synthesized by hydrolyzing ethyl 2-ethoxy-3-{4-[(E)-3-(4-

20

methylsulfonyloxyphenyl)-2-propenylamino]-phenyl} propionate obtained in example 11
(140 mg, 0.313 mmol) in methanol-water (2:1, 6 mL) using lithium hydroxide (17 mg,
0.407 mmol) following the same procedure as described in the example 14 (40 mg,
25 30.5%).

Mp: 146-148 °C.

'H NMR (200 MHz, CDCl): 6 1.12 (t, J = 6.6 Hz, 3H); 2.72-3.00 (m, 2H); 3.20 (s, 3H);
3.25-3.42 (m, 2H); 3.50-3.68 (m, 1H); 3.88-4.00 (m, 2H); 6.30-6.48 (m, 1H); 6.60-6.70
(m, 3H); 7.04 (d, J= 7.3 Hz, 2H); 7.25 (d, J = 7.8 Hz, 2H); 7.47 (d, J = 8.3 Hz, 2H).

30



me"S O/ O COON The title conpound was obtained (220 ng, 33.5% as white
solid from Ethyl 2-ethoxy-3- 5

[ 4- (4- mretwiplosudgionyl oxybenzyl car boxam do) phenyl | - pr opi onaPeTaB2AISHEd | n
exanple 26 (0.7 g, 1.56 nmol) by hydiol yzi ng i n nmet hanol -water (3:1, 20
inL) using sodium carbonate for 60 h at roomterrperature foll owi ng the

met hod as described in exanple 23. I¥P 262@1 C. 1H NWR (200 MHz, CDC13 +
DVSO-d6): S 1.14 (t, J = 7.0 Hz, 3H) ;"8 10 (m 2H); to 3.15 (s, 3H);
3.25-3.40 (m 1+H)thox31-3551—(§-lﬁEthylsulfdﬂ-j)quBen&@lcéﬂ)oxaﬁﬁdo) e9§lf) iondc i 7 and
7.9 Hz, 1H); 7.18-7.52 (m 8H). Ivassrﬂ (CI) 422 ]] anpl e 29 Et hyl

2-et hoxy 3-[4-{3-(4-tert-but oxy 4- If nam dophenyl ) propyl - 15
am no} phenyl | propi onat e Boc th O S | NO Ethyl
2- et hoxy- 3- (4- am nophenyl) olR ai Eggﬁr ation 5 (0.29 g,

1.22 mol) and potassium carbonate (506 ng, 3.67 ) were stirred in
t ol uene (20 The)titlgcompeimgh waspbtaingd 1022@ 1hgyr33306)rs white solid from Ethyl 2-ethoxy-3-

3-(4-terts-B | f t

bt a ned i n it St TRl Gl S R RGN o B0 6 RS oSt
added drop W-degf b owadl) blyy thbt@mlafdnhgtmomeﬂnﬁndle\talteab@tlyl20am]:gnusmg lgdscﬁﬁmde (39
mg, 0.122 %Hi%)tate 8o E%%Bhﬂ%ﬁé Xtul%rfellow1 b ”}gﬁ a&ﬁ%%ﬁl%déﬁggg(n?ﬁ@ 1§E) Tan q

The reaction mxture was
washed wit h Meitlé2-164He wat er | ayer was extract ed with ethyl acetate and

t he conbi ne J er S th brine, dried 25 (Na2SO4) and
evapor at ed. dﬁ[ﬁ%ﬁtﬁgg ?\egtf m\g@%@% di i &d éf Ha 350 v7eg‘§ -hrd0 ing zﬂé)
conpoundo ( 396 (ECQBH)2§23%40 miH 562067 %% SH

3H); 1.26 ( 1;“ 1%4—12 éH& ml@m s,(M_ile)) 21 1)S§%5%@d(] ‘7’3‘&‘1?8

= 7.6 H 2 B418-52Hpp 85y 02 (d, 3 = 6.7 Hz, 2H): V\003/048116

PCT/ | BO2/ 05®M;sm729(CI)3422§5[M+fH2 (m 1H); 3.55-3.70 (m 3H); 4.02 (t, J = 6.6
Hz, 1H) 4.19 (q, J = 6.2 Hz, 2H); 6.39 (bs, 1H, D20 exchangeable); 7.00
(d, J = 8.3 Hz, 2H); 7.20-7.34 (m 6Fyample29

Ethyl 2-ethoxy-3-[4-{3- (4-tert-butoxy-4-methylsulfonamidophenyl)propyl-

15 amino}phenyl]propionate

COOEt
N
BOC\ /@/\/\H
N

|
S

07170
Ethyl 2-ethoxy-3 -(4-aminolphenyl)propionate obtained in preparation 5 (029 g, 1.22
mmol) and potassium carbonate (506 mg, 3.67 mmol) were stirred in toluene (20 mL) at
room temperature for 30 min. 3-(4-tert-Butoxy-4-methylsulfonamidophenyl) propyl
20 methanesulfonate obtained in preparation 19, (0.6 g, 1.47 mmol) in toluene (10 mL) was
added drop wise followed by the addition of tetrabutyl ammonium bromide (39 mg, 0.122
mmol). The reaction mixture was stirred for 40 h at 90-100 °C. The reaction mixture was
cooled to rt and diluted with EtOAc (100 mL) and washed with water. The water layer was
extracted with ethyl acetate and the combined organic layer was washed with brine, dried
25 (NaSOy) and evaporated. The residue was purified on silica gel to give the title compound
(190 mg, 28.3%).
"H NMR (200 MHz, CDCL;): & 1.16 (t, J = 6.8 Hz, 3H); 1.26 (t, J = 7.2 Hz, 3H); 1.50 (s,
9H); 1.64-1.82 (m, 2H); 2.59 (t, J = 7.6 H, 2H); 2.84 (s, 3H); 3.02 (d, J = 6.7 Hz, 2H);



Mass mz (C): 548 [M. 5 Exanple 30

2- Et hoxy- 3-[4-{3- (4-tent - but oxy- 4- met hyl sul f onam dophenyl ) pr opyl am no} -

phenyl ] prwplowmsalfaCl d COON CEt )0-'~ Bocar HN O S O pErhpi2/@e@t hoxy- 3
[4- { 3 -(4 -teft-butoxy-4-nmethyl sufonam dophenyl)propylamino } 10

phenyl]prop| onate (180 ngy, O. 33 mol ), obt a| ned in exanple 29, was

hydr ol yzed y treating with Li OH H20 , 0.43 mml; in MeOH wat er

(2:1) sol ventom4& & s> Sﬁ’é)ma({n’ R 14 6v7eTﬁ|6gfﬁ4 1Hpe19 éndts A Ha 2Hire was

condensed, @IsbtessefﬂH\ADLdsl X¥RhRSealilB 7. o@@d gifq ?ﬁztﬂ{)F’ﬂzo 9. 3‘4"(&“6&}%“90“3 HC .
Finally the crude acid was extracted out by ethy acet at & t hyl acetate

| ayer was dMassm(§3)3048 [Mtondensed, and chromat ogr aphed using 15 et hyl
acetate - pet ether (1:1) to obtain the desired conpound (140 ng, 82% as
white ‘solid; Mp: 78-80 C1H NVR (200 Mz CDCI3): 6 1.21 (1, J = 6.8 H.
3H): 1.5% (s, 9H); 1.70-1.88 (m 2H) Exampk®0(t, J = 7.3 H 2H: 2.85 (s,

111 520 exchangeust L) g bty giGhypiiedipdadhghBorabymilg, - 2 (0

Exanpl e 31 Et hyl 2-ethoxy-3-{4- phenyl]propionic acid
[ (E)-2-(4-net hyl sul fonyl oxyphenyl)-1-ethenyl carb 0)81%8 do] phenyl }
propionate COOEt O O N)O""YOEt H OSO 2 e conpound was prepared

(0.24 g, 25.29% from (E)-3-(4- neth f XYy nyl ) -2-propenoic acid
(0.5 g, 2.07 mml), obtained i eparat Non "23, HOBt (279 ngy, 2.07 mml),
EDC (396 ng, 2.07 mmwol) an CEN 2- et hoxy-3- (4 WD 03/048116 PCT/ | B02/ 05064
80 :

/S\
0”70

Ethyl 2-ethoxy-3-[4-{3-(4 -tert—butoxy—4-methylsulfonamidopﬁenyl)propylamino }-
10 phenyl]propionate (180 mg, 0.33 mmol), obtained in example 29, was hydrolyzed by °

treating with LiOH.H,O (18 mg, 0.43 mmol) in MeOH-water (2:1) solvent mixture (6

mL) at RT for overnight. The reaction mixture was condensed, diluted with water and

acidified to pH ~4 with aqueous HCI. Finally the crude acid was extracted out by ethyl

acetate. Ethyl acetate layer was dried (Na,SO4), condensed, and chromatographed using
15  ethyl acetate — pet ether (1:1) to obtain the desired compound (140 mg, 82%) as white

solid; |

Mp: 78-80 °C.

'H NMR (200 MHz, CDCl5): 6 1.21 (t, J = 6.8 Hz, 3H); 1.51 (s, 9H); 1.70-1.88 (m, 2H);

2.60 (t, J = 7.3 H, 2H); 2.85 (s, 3H); 3.00-3.22 (m, 2H); 3.38-3.70 (m, 4H); 4.08-4.20 (m,
20 1H); 6.48 (bs, 1H, D,0O exchangeable); 7.97 (d, J = 8.3 Hz, 2H); 7.20-7.35 (m, 6H).

Example 31
Ethyl 2-ethoxy-3-{4-[(E)-2-(4-methylsulfonyloxyphenyi)-1-ethenylcarboxami-
‘ do]phenyl}propionate

COOEt
| G

OEt
o0

\
The title compound was prepared (024 g, 252%) from (F)-3-(4-

25

methylsulfonyloxyphenyl)-2-propenoic acid (0.5 g, 2.07 mmol), obtained in preparation
23, HOBt (279 mg, 2.07 mmol), EDC (396 mg, 2.07 mmol) and ethyl 2-ethoxy-3-(4-



am nophenyl ) propi onate (539 ng, 2.273 mol ), obtained in preparation 5,
using DCM (25 nL) at RT for 48 h follow ng the sanme procedure as descri bed
in the exsopbmessits 1H NVR (200 MHz, CDC13): 5 1.17 (t, J RCTIB02H50643H) ;
1.27 (t, J =7.1 Hz, 3H); 3.00 (d, J806.2 Hz, 2H); 3.19 (s, 3H); 3.28-3.45
(m 1H); 355370(m 1H); 4.01 (t, J = 6.6 Hz, 5 1H); 4.16 (g, J = 6.3
Hz, 2H); 6.54 (d, = 15.3 Hz, 1H); 7.20-7.35 (m 4H); 7.50-7.60 (in, 4H);
7.72 (d, J anmnzppeerns&)prwater(/é@smm%7@@mol),4@@u{emﬂ1prepﬁmm 8si@2 DLV (25

2- Et hoxy- 3- 9%)%]'. xam do] -
phenyl })p/)r op%!%ﬁgf%diwt)@%g&g o %H%Qg]gészr&eﬁl%&?@ﬁ@ﬁg i npound was
obt ai ned as 'FVVB (2 Mz @By, 5 187 6= 74@;Hz 34B-118Qt,C= ’bszh?)m)r 8Jogzd,ng

et hyl 2-ethqx | 0,

et hgnyl car boxéaglm3H O?Hh(eér%? fp&g%lr%%g?ﬁg gﬁxéﬁfgﬁ?’éx%ﬁe&lﬁj T R-"Ethanol
]g 10 Zg) hufsu lrigi)sz_om (qtrmeafrbﬁ,aam; f.ﬁ&gd,rrgt, 1dsza nZ, 1bmygv.)zoi7{33\(@g eH);(7|55é)m£%o @IF’HR-II\-II\/R
or ol |0 e od as described in the exanp :

(200 Mz, cﬁ@%ﬁ@f‘f@?‘%lgﬁz 7.0 Hz, 3H); 2.84-3.10 (m 2H): 3.22 (s,
3H); 3. 22- M2 n(MCIL:Hp2 [B+Dh-3. 72 (m 1H); 3.97 (dd, J = 4.8 and 8.0 Hz,
1H); 6.80 (d, J = 15.6 20 Hz, 1H); 7.20-7.35 (m 4H); 7.50-7.70 (m 5H).
Mass m z (CI): 434 [ M+l]. Exanpl e 33 Ethyl

2- et hoxy- 3-[ 4- (4 met hyI sul fonyl oxyphm{nlpwggar boxam do) phenyl ] - propi onat e

COCEt O )OO~ OE 25 The title conpound was prepared as
white sol%id (0. %‘th‘”@? M(E)ﬁﬂ“ ﬂg’ﬁhﬂ%‘ﬂ@nypmhesyw ethenylcarboxamido]-

nmet hyl sul f onyl oxyphenyl ) propi oni c @éﬁygpl(@.l(ﬁmgam@ 049 mmol ), obtained in
preparation 24, HOBt (277 ny, % (393 ng, 2.049 mmol) and

et hyl 2-ethoxy-3-(4

The title compound was obtained as white solid (35 mg,i 18.6%); mp: 178-180 °C; by

hydrolyzing ethyl 2-ethoxy-3- {4-[(E)-2-(4-methylsulfonyloxyphenyl)-1-
15 ethenylcarboxamido]phenyl}propionate obtained from example 31, in methanol (10 mL)

using sodium carbonate (230 mg, 2.17 mmol) in water (5 mL) at RT for 48 h following the

same method as described in the example 23.

'H NMR (200 MHz, CDCL;): & 1.15 (t, T = 7.0 Hz, 3H); 2.84-3.10 (m, 2H); 3.22 (s, 3H);

3.22-3.42 (m, 1H); 3.55-3.72 (m, 1H); 3.97 (dd, J = 4.8 and 8.0 Hz, 1H); 6.80 (d, T = 15.6
20 Hz, 1H); 7.20-7.35 (m, 4H); 7.50-7.70 (m, 5H).

Mass m/z (CI): 434 [M+1].

Exémple 33
Ethyl 2-ethoxy-3-[4-(4-methylsulfonyloxyphenethylcarboxamido)phenyl]-propiocnate

COOEt
O
OEt
i H
PN
o7\ o

The title compound was prepared as white solid (0.5 g, 52.7%); mp: 90-92 °C; from 3-(4-

25

methylsulfonyloxyphenyl)propionic acid (0.5 g, 2.049 mmol), obtained in preparation 24,
HOBt (277 mg, 2.049 mmol), EDC (393 mg, 2.049 mmol) and ethyl 2-ethoxy-3-(4-



WO 03/048116 PCT/1B02/ 05064 81 am nophenyl)propionate (534 ng, 2.254
nmol ), obtained in preparation 5, using DCM (25 nlL) at RT for 20 h

f ol | owi ngvOhsosmane procedure as described in the exanpl e RPET/IBME/OMNR (200
MHz, CDC13): 6 1.15 (t, J = 7.0 Hz, 33); 1.24 (t, J =7.5 Hz, 3H); 2.64 (t,
J =7.5Hz, 2H); 2.96 (d, J = 6.4 Hz, 2H); 3.07 (t, J = 7.5 Hz, 2H); 3.12
(s, 3H); 3.25-3.42 5 (m M?; 3.52-3.66_ (m 1H); 3.97 (t, J = 6.4 Hz, 1H);
4.17 (q, J amipophepyljpropipnate (538 mg, 4354 molgehtaingdhia preppatiprp ) usingCNIA | .
Exanmpl e 34 m[) at RT for 20 h following the same procedure as described in the example 26, _
2-Ethoxy-3-[4-£4-nethy|sulfonyloxyphenethenylcarboxanldo)p enyl ] propa- noi c
acid COOH (200 MBes, COOLITRL - 151t e GOHBoth 1 244t bi5t7:0 HebHs2.6h(tt B sol i d
(70 nmy, 23%.; 1§, 464 = : i oL ) :

2 ot hoxy- 3- L4 DD B Pom G A T a2l 312 (s, 31; 325342

m do) phefyl {mpridhi 3823e060lnt, AHNeHOT (toh+ 6xdalip|161)3817 (qa Jrel. B &lro PHY; TO1841.32 usi ng
sodi um car nafe (372 nmg, 3.51 mml) in water (5 nmL) at RT for 24.h
foll owi ng the sghe met hod 15 as described in the exanple 23. 1H NWR (200
MHz, CDC13) Ma6s b/zYGI)¥ #64 M=117.1 Hz, 3H); 2.54-2.70 (m 2H); 2.88-3.10 (m
4H); 3.12 (s, 3H); 3.22-3.40 (m 1FDE 31@5- .72 (m 1H); 3.94 (dd, J = 4.9
and 7.8 Hz, 1H): 7.12-7.50 (m 8H). T8¢ 3%pie 35

2- Et hoxy- 3- p4Eth&y3H4vei-nathgBulfoiydyp Ksretienylchiboapmidadpivay Phwpy-nbraeni oni c
acid Arginine salt COHHCO®2H 2N N ~~ O O N Crt 52 NH2 S/ HMe ,0 25
2- Et hoxy- 3-[ 4-{ 3- (4- net hanesul f onyl oxyphen ¥ ﬂhno}phenyl]propionic

acid (100 ng, 1 eq, 0.237 mmol) obtai ned xa e 15 and L-arginine
(41.2 nmg, 1 eq, 0.237 9 ”
: PN
10 0"\ O

The title compound was obtained as white solid (70 mg, 23%); mp: 164-166 °C; by
hydrolyzing ethyl 2-ethoxy-3-[4-(4-methylsulfonyloxyphenethenylcarboxa-
mido)phenyl]propionate obtained from example 33, in methanol (10 mL) using sodium
carbonate (372 mg, 3.51 mmol) in water (5 mL) at RT for 24 h following the same method
15  as described in the example 23.

'H NMR (200 MHz, CDCls): § 1.13 (t, J = 7.1 Hz, 3H); 2.54-2.70 (m, 2H); 2.88-3.10 (m,
4H); 3.12 (s, 3H); 3.22-3.40 (m, 1H); 3.52-3.72 (m, 1H); 3.94 (dd, J = 4.9 and 7.8 Hz,
1H); 7.12-7.50 (m, 8H).

20 Example 35

2-Ethoxy-3-[4-{3-(4-methanesulfonyloxyphenyl)propylamino} phenyl] propionic acid
' Arginine salt

© CO,H
co H 2
2 HaN_ N \/\/k
Y NH;
OEt .-
20 0 o
S< o , H

Me
25

2-Ethoxy-3-[4-{3-(4-methanesulfonyloxyphenyl)propylamino} phenyl]propionic acid (100

mg, 1 eq, 0.237 mmol) obtained in example 15 and L-arginine (41.2 mg, 1 eq, 0.237

mmol) were taken in dry methanol (3 ml), and stirred at RT for 2-3 h. The solvent was

removed on rotavapour followed by benzene azeotrope. The residue was dried under high
30  vacuum pump to yield the title compound as a free flowing solid (yield 100%).

Mp: 85-87 °C.



mmol) were taken in dry nethanol (3 m), and stirred at RT for 2-3 h. The
sol vent was renoved on rotavapour followed by benzene azeotrope. The

resi due wse osnisacs under high 30 vacuum punp to yield thepcitiB&/osedpound as
a free flowng solid (yield 100%9. Ms2 85-87 C. WD 03/048116 PCT/1B02/ 05064
82 1H NWR (DMSO-d6, 200 MHz): S 1.02 (t, J = 6.8 Hz, 3H); 1.24 (s, 1H,

N-H); 1.50-1.90 %m 6H); 2.55-3.22 (m 10H); 3.32 gs, 3;?; 3.42-3.65 (m
2H): 6. 43 (&I NMR(BMPOepr, 200-§Hz):65 Ho2 (tg] =$.&Hg IHDHE-24 fi) H, N-Ey 1(9-1.90 = 8. 6
e, 205 788 diff; 235328 G, oA (Bsrf 38PN, 219613005 L kS 1p, 2pfX APl @
2- et hoxy- 3- §.82 {BJ (8. hblizhZihe S WK H(driyt 82 yHEh@HY17)33r(dpl+ 8>0yida 2bions/1 Sadbs.niddpheny| |
pr opi oni c a%{fq?i@%%&é}i ne salt HCO2H 10<)"" C02 HZN Il k~ O N CEt O NH2 NH2
OS~-1 / H he title conmpound was obtained from

2- Et hoxys 3-[ 4- {3- (4- net hanesul f onyl oxyphenyl ) pr opyl oxycar bonyl am no}
phenyl] propionic acid obtained in Exemgdk8 16 and L-arginine foll ow ng
procedure of exanple 35. 15 Mo: 180-82 C Exanple 37

2- Et hoxy- 3-[4-{3-(3; nesul f onyl o henyl) propyl am nol.phenyl ] pr gpi oni c
acid 20 A orrthenERTE DR b RIS Db Bl e, SR B BAE X,
0 NH2 Erom propionic acid Arginine sa

2- et hoxy- 3-[ 4-{3- (3- net hanesul f onyl oxyphenyl )@@@pé_l gn Ro} phencﬁzf'propi oni c
acid 25 (95 ngy, 0.22 nmol) obt ai da@}xéa%ﬁyle 18a Nb/aﬂ\gi)hi\]ng (39.3 ny,
0.22 mml ), the title _e®gpo N &g.zflowing solid (100%
fol I owi ng procedufesBf

10 me O

ne@Ehs a f@
5.,1||\/p: 80-82 C.

The title compound was obtained from 2-Ethoxy-3-[4-{3-(4-
methanesulfonyloxyphenyl)propyloxycarbonylamino} phenyl] propionic acid obtained in
example 16 and L-arginine following procedure of example 35.

15 Mp: 180-82 °C

Example 37

2-Ethoxy-3-[4-{3-(3-methanesulfonyloxyphenyl)propylamino} phenyl] propionic acid
20 Arginine salt

CO,H

S
co; H
HoN_ N
M Y \NKNHz
e, .0 OEt
S N ®NH;
0”0 Y

From 2-ethoxy-3-[4-{3-(3-methanesulfonyloxyphenyl)propylamino } phenyl]propionic acid
25 (95 mg, 0.22 mmol) obtained in example 18 and L-arginine (39.3 mg, 0.22 mmol), the title

compound was obtained as a free flowing solid (100%) following procedure of example

35.

Mp: 80-82 °C.

'H NMR (DMSO-ds, 200 MHz): § 0.99 (t, J = 6.8 Hz, 3H); 1.50-1.90 (m, 7H); 2.55-3.30
30 (m, 10H); 3.35 (s, 3H); 3.42-3.65 (m, 2H); 5.36 (bs, D,O-exchangable); 6.43 (d, J = 8.1

Hz, 2H); 6.92 (d, J = 8.1 Hz, 2H); 7.10-7.30 (aromatics, 3H); 7.30-7.40 (aromatics, 1H);

8.18 (bs, D20 exchangeable).



1H NVR (DVBO-d6, 200 MHz): 8 0.99 (t, J = 6.8 Hz, 3H); 1.50-1.90 (m 7H);
2.55-3.30 30 (m 10H); 3.35 (s, 3H); 3.42-3.65 (m 2H); 5.36 (bs,

D20- exchamgabbe)ls 6. 43 (d, J = 8.1 Hz, 2H); 6.92 (d, J =PBTABKAN506H)
7.10-7.30 (aromatics, 3H); 7.30-7.40 $aromatics, 1H); 8.18 (bs, D20
exchangeabl e). WO 03/048116 PCT/I1B02/ 05064 83 Exanple 38

2- Et hoxy- 3-[ 4- (4- et hanesul f onyl oxybenzyl am no) phenyl ] propi oni ¢ acid
arginine salt CO®2H H2N N 2H N | OEExapple380 ONH 1 Me O 5 From

2- et hoxy- 3- [ 4RI ES ARV RS AR JoRicaRl A GrdGihe (140
ng, 0.35 mol) og%aa{]ﬁjgﬁ in exarr%lﬁzﬁz ;@%@%ﬂ% @%%%n%m %@ghﬂml ),
the title conpound was obtained as a free flowi ng solid yiel d 100%
followi ng procedure of exanple 3 O~\pCO28BY p40HC. ' H MR (DVBO-d6, 200
MHz): 8 0.98 (t, J = 6.7 Hz, 3H); 42- 1,82 ém ;2.85-3B0 (m 8H);
3.34 (s, 3H); 4.23 (8, 8 .2@%( < 1H); 6.06 (b 1H); 6.45 (d, J = 8 Hz,
2H); 6.90 (d, J = 8. Hz! ; 7.28 (d, J = 8.6 Hz, 2H); 7.45 (d, J = 8.6
Hz, 21-1%; 8.18 (bsMeDQB exchangeabl e). 15 Exanple 39

2- Et hoxy?3-[3-{3- (4- net hanesu] f onyl oxyphenyl ) propyl am no} phenyl ] propi oni c
2ci 0 AL gi niFHE SO DG B rhethanc e RO Psne) IoRIo0 Ak 120 Rk Ve 0
From 0.35 mmog obtained in example 22 and L-arginine (68 mg, 0.35 mmol), the title .
2-ethoxy-3-[3-{3-é - met hanesul f onyl oxypheny )propylanlno}phenyf]proplonlc
acid (200 AYPOMA PEsneRitinedopt Aiffredflaving palifhOaeld F0A follawige mrefedyre »fny,
0.475 mol ) g 34111 e conpound was obtained as a free flow ng solid

ield 10099 follow n rocedure of 25 exanple 35.
(y 10 /()Mp: 138-140 cg P i

'"H NMR (DMSO-dg, 200 MHz): & 0.98 (t, J = 6.7 Hz, 3H); 1.42-1.82 (m, 4H); 2.55-3.60
(m, 8H); 3.34 (s, 3H); 4.23 (s, 1H); 4.26 (s, 1H); 6.06 (bs, 1H); 6.45 (d, J = 8 Hz, 2H);
6.90 (d, J = 8.1 Hz, 2H); 7.28 (d, J = 8.6 Hz, 2H); 7.45 (d, T = 8.6 Hz, 2H); 8.18 (bs, D;0

exchangeable).

15
Example 39

2-Ethoxy-3-[3-{3-(4-methanesulfonyloxyphenyl)propylamino}phenyl] propionic acid
Arginine salt
20
CO,H

H
OEt HN_ N
O\'/k o I A,
0, 0 N CO;” @®NH,
S H

Me~ ©
From 2-ethoxy-3-[3-{3-(4-methanesulfonyloxyphenyl)propylamino}phenyl]propionic acid

(200 mg, 0.475 mmol) obtained in example 20 and L-arginine (83 mg, 0.475 mmol), the

title compound was obtained as a free ﬂdwing solid (yield 100%) following procedure of
25 example 35. '

Mp : 162-164 °C.



Mp : 162-164 C. WD 03/048116 PCT/I1B02/ 05064 84 Exanple 40 Magnesi um sal t
of 2-ethoxy-3-[4-(4-nethyl sul fonyl oxyphenet hyl am no) - phenyl ] propi onic acid
Mew O COGvO oBodd10Et My ++ H 2 5 To a sol ution of PCT/IB02/05064

2- et hoxy- 3-[ 4- (4- et hyl sul f onyl oxyphe¥et hyl am no) phenyl ] propionic acid (70
ng, 171 nol), obtained fromexanple 23, in nethanol (5 n) Mg(OH) 2 (5 ng)
was added and refluxed for 24 h. Methanol was evaporated off and the

resi due was flushed with toluene toEﬁ?‘b‘Blet“He title conpound (50 ny, 68%
as a white solid. M: 130-134 C. 10 'H NWR (200 MHz, CD30D): 6°1.10 (t, J =
6.8 Hz, 3H); 2. 7Xagu8funk Mt dﬂ'i)-ethBXyL@-[4-§4-m3ﬂi)ylsulf3n)a&ty§hé&tﬁmmﬁid) 3.50-3. 66
(m 1H); 3.78-3.91 (m 1H); 6.58 i}f , 2H); 7.05 (d, J =8.3
Hz, 2H); 7.23 (d, J = 8.8 Hz, 2H)Ph“*‘}‘yl ownwfw 8.3 Hz, 2H). Exanple 41
Magnesi um sal t of (S)-2 et hoxy- 3- [ 4- (4- net hyl sul f onyl,oxyphenet hyl am no)- 15
phenyl.] propionic acid 1 2 To a solution of
(S)-2-ethoxy-3-[4-(4-meth phenyl] pr opi oni ¢
aC|d (170 ny, 418 nol),| 0 : tMahol (10 nL) .
My(OH) 2 (12 ng) was added and refl uxedH‘or 20 h. Met Hanol was evapor at ed
of f and the 20 residue s flushed with toluene to gilve the title .conpound
(135 ng) as a white soljd. WM: 134-138 C. [a] D25 = %6.8 (c 0.5, MeOH) WO
03/048116 PCT/1B02/05064 85 1H NMR (200 MHz, CD30OD)7“6 1.10 (t, J =7.0
Hz, 3H); 52. 10- 2.8mtiom of4 BefhoRy-BH 4{($-meBisulfoid/l@FpBendthylaiino ) Bidhy1]Bo/50ri3. 70
(m 1H; 3. Z.cald%709nolg,( h ulrrligl), og£a15n?ed (Erg)in é]xarﬁp18e'2%, {;llz rhetﬁa@ol (57r'r119)5Mg(OH)2 (5 mg)

was added and refluxed for 24 h. Methanol was evaporated off and the residue was flushed

L

with toluene to give the title compound (50 mg, 68%) as a white solid.
Mp: 130-134 °C.

10 "HNMR (200 MHz, CD;0D): § 1.10 (t, J = 6.8 Hz, 3H); 2.70-2.96 (m, 4H); 3.18 (s, 3H);
3.22-3.40 (m, 3H); 3.50-3.66 (m, 1H); 3.78-3.91 (m, 1H); 6.58 (d, J = 8.3 Hz, 2H); 7.05
(d, J=8.3 Hz, 2H); 7.23 (d, J = 8.8 Hz, 2H); 7.32 (d, J = 8.3 Hz, 2H).

Example 41

Magnesium salt of (S)-2-ethoxy-3-[4-(4-methylsulfenyloxyphenethylamino)-
15 ' phenyl]propionic acid

Me. O coo™
oos\om /©/\l/
++
\ Ot Mg
H

L )
To a solution of (8)-2-ethoxy-3-[4-(4-methylsulfonyloxyphenethylamino)phenyl]-

propionic acid (170 mg, 418 pmol), obtained in example 24, in methanol (10 mL)

Mg(OH), (12 mg) was added and refluxed for 20 h. Methanol was evaporated off and the
20  residue was flushed with toluene to give the title compound (135 mg) as a white solid.

Mp: 134-138 °C.

[a]p? =-26.8° (¢ 0.5, MeOH)



(d, J =83 Hz, 2H); 7.23 (d, J =8.6 Hz, 2H); 7.32 (d, J = 8.3 Hz, 2H).
Mass mz (ES): 837.2 [M1l]. 5 Exanple 42 (S)

Et hyl 2- mewbo3y4831q4 4- { (E) - 3- (4- et hyl sul f onyl oxyphenyl ) - 2- PCT/IB02/05064
propenyl am no} phenyl | propionate COOBS \ \ | O o001 / HM O The title
compound was obtained follow ng the procedure of exanple 9, by reacting 10

conpound obtained in preparation 22 (892 91 mmole) and (S) et hyl
2- et hoxy- 3-HNMB QWMREenGPIRbBilofdt —obggﬁznﬂ@ PAOBrSHam 4H); Gl 823, IH00 Ny,

2.24 ol €) 345G (; (Zﬁ<%ﬁ§33 §§9§87heaf Ty, 16). %278”3;9(}6‘)5 ﬁﬂd6t5?%%afb“tgn\ﬁ ?%93%85” g

brom de (72 ny, ol uene ,
31%) 'H NNR(ctze@:mz,zmsgd 188161282&),,7312(:& Y= 8.3k, 28H) ; 2 91 (d, J = 6.4
He, 2 (s, 3H): 3.82-3.98 (m 2H): 4.03-4.21 (m
3H) ; 6 30 (t S&?’Z(Eyﬁ &MS%? 1H 6.54-6.65 (m 3H):; 7.05 (d, J =

8.3 Hz, 2H); 7.22 (d, J = 8.9 Hz, 2HExariple@2(d, J = 8.6 Hz, 2H). Mass nfz

(A): 434 [MmH1].
R e
propenyl am no} phenyl ] pr opi onipco;mnylﬂnﬂi}hheﬂyl]\)mplﬁ\aﬂne N oS (r) H M The
title conmpound was obtained as pale yellow solid fromC Zﬁzcorrpound obt ai ned
in 25 exanple 42 (300 ng, 0.69 mmole) usi ngATNH N %) trrg 1.04 mmol e)
in nethanol- water (3.5 m) at r t enper a hfoIIovvlngthe
procedure described in xa I T % € 116-118C WO
03/ 048116 PCT/IBOZ/ 050 2007%/Hz DVSO d6). 6 2.75 (t, J =7.3
Hz, 2H); 320(s 392(m 3H); 6.40-6.63 (m 4H);
6.92 (d, J = 83Hz ;728(dJ 8.6 Hz, 2H);

The title compound was obtained following the procedure of example 9, by reacting

10 compound obtained in preparation 22 (892 mg, 2.91 mmole) and (S) ethyl 2-methoxy-3-
(4-aminophenyl)propionate obtained in preparation 27 (500 mg, 2.24 mmole) using
KyCO3 (928 mg, 6.72 mmole) and tetrabutyl ammonium bromide (72 mg, 0.22 mmole)
heating in toluene for 16 h. (Yield 300 mg, 31%) .

'H NMR (200 MHz, CDCly): & 1.23 (t, J = 7.2 Hz, 3H); 2.91 (d, J = 6.4 Hz, 2H); 3.13 (s,

15 3H); 3.52 (s, 3H); 3.82-3.98 (m, 2H); 4.03-4.21 (m, 3H); 6.30 (td, J= 5.4 and 15.8 Hz, 1H;
6.54-6.65 (m, 3H); 7.05 (d, J = 8.3 Hz, 2H); 7.22 (d, J = 8.9 Hz, 2H); 7.40 (d, J = 8.6 Hz,
2H). .

Mass m/z (CI): 434 [M+1].

Example 43

20 (5)-2-Methoxy-3-[4-{(E)-3-(4-methylsulfonyloxyphenyl)-2-
propenylamino}phenyl]propionic acid
% COOH

NS N S | OMe
O, ,O/@/\/\'
g7 H
Me/ e

The title compound was obtained as pale yellow solid from the compound obtained in
25 example 42 (300 mg, 0.69 mmole) using LiOH.H,0 (44 mg, 1.04 mmole) in methanol-

water (3.5 ml) at room temperature for 5 h following the procedure described in example

14. (620 mg, 51%)

Mp: 116-118°C



7.51 (d, J =8.6 Hz, 2H). Mass nfz (ES): 406 [M+l]. 5 Exanple 44 (S)

Et hyl 2- met hoxy- 3-[ 4- { 3- ( 3- net hanesul f onyl oxyphenyl ) pr opyl am no} phenyl ]

pr opanoatwo 0§0BEie MeesO\ N\ | H Owve O 10 Starting froRCT/IB02/05064

3-(3- met hanesul f onyl oxyphonyl ) phenyl et hanesul fonate, (911 ng, 2.95 mol,
.1 eq), obtained in preparation 2, and (S) ethyl 2-methoxy-3-(4-

am nophenyl )Igropl onate, (600 ng, 2.69 mml, 1.0 eq), obtained in

prepar at i on' B NMRK30Q MHz Dl\é@@rﬂ@)uﬁcﬂ 106, bist’ad Hed2Bk 3t26i (k31 éLﬁ4CKS,(fZQ)0 mg,

200 Mi): 5 1 2920 S @f%ﬁf ?@\géﬂ'ﬁ?’éﬁ Ay 5 o

J=7.0 Hz, 2H)51(®19c8wz21£67Hz 3.02-3.20 (m 5H): 3.34 (s, 3H);

3.89 (t, 7 (g, J72Hz 2H); 6.50.(d, J=8.3 Hz, 2H);
7.02 (d, J= S/I% 'EZZ(E%H?M@% 7.40 (aromatics, 4H). IR (neat) cm-1: 3405,
2935, 1739, 1615, 1376. 20 Mass nif zEGimple436 [M + 11. Exanple 45 (S)

2- Met hoxy- 3-[ 4- { 3- ( 3- met hanesul f onyl oxyphenyl ) pr opyl am no}

. phenyl ] pr opa$) iEthyl 25methoxly-3-COPH3MaeE@n édutio iexy pGeyl(pSypyFamido} phenyl]

2 nmet hoxy- 3- [ 4-{ 3- (3- met hanesul f onyl oxyphenyl ) pr opyl am no} phenyl ]
propanoate, (220 ng, 1.0 eq, 0.50 m’rBT%{’p %a&%/al ned in exanpl e 44, was

hydrol yzed 30 follow ng the procedure of exa
acid (170 ng, 83 9% as thick I|qU|d after it i on usi ng col um
chromatography 'H NVR (Cﬂ@;@*o . ﬁ qu'fitet, 7.0 Hz, 2H); 2.75
(t, J=7.0 Hz, 2.92 al,0J 7.3 ,1H) 303(dd J=14, 4.3 Hz,

(do) 123, §%9%g£§bm5 A Al kot QBIPRS00 ¢

(d, J=8.3 Hmmol2H).} 2q)l-obtadfed( an omeiphton 4B) . ardR (QSBleam)yl Cmmelhox§38(@ 2924,

1739, 1611, ar%‘nSn%p engl’l?)’proplonate (600 mg, 2.69 mmol, 1.0 eq), obtained in preparation 27, the title

Q.Et 0 obtain the desired

compound was obtained as thick liquid (220 mg, 35 %) following the procedure described
in example 1.

15 'HNMR (CDCls;, 200 MHz): § 1.23 (t, J=7.2 Hz, 3H); 1.92 (quintet, 7.0 Hz, 2H); 2.75 (t,
J=7.0 Hz, 2H); 2.90 (d, J= 6.7 Hz, 2H); 3.02-3.20 (m, 5H); 3.34 (s, 3H); 3.89 (t, J=6.7 Hz,
1H); 4.17 (q, J=7.2 Hz, 2H); 6.50 (d, J=8.3 Hz, 2H); 7.02 (d, J=8.3 Hz, 2H); 7.10-7.40
(aromatics, 4H).

IR (neat) cm™: 3405, 2935, 1739, 1615, 1376.

20  Mass m/z(CI): 436 [M + 1].

Example 45

(S) 2-Methoxy-3-[4-{3-(3-methanesulfosyloxyphenyl)propylamino} phenyljpropanoic
25 acid

CO,H

Me;S,O\Q/\/\Nmome

00 &

) Ethyl 2-methoxy-3-[4- {3-(3-methanesulfonyloxyphenyl)propylamino } phenyl]

propanoate, (220 mg, 1.0 eq, 0.50 mmol), obtained in example 44, was hydrolyzed

30 following the procedure of example 14, to obtain the desired acid (170 mg, 83 %) as thick
liquid after purification using column chromatography.

'H NMR (CDCls, 400 MHz): § 1.94 (quintet, 7.0 Hz, 2H); 2.75 (t, J=7.0 Hz, 2H); 2.92

(dq4, J=14, 7.3 Hz, 1H); 3.03 (dd, J=14, 4.3 Hz, 1H); 3.10-3.18 (m, 5H); 3.40 (s, 3H); 3.96



Mass nlz(ES): 408 [M+ 1], 430 [M+ Nat], 815 [M + 1]. 5 Exanple 46 (9S)
2- Met hoxy- 3-[ 4- { 3- ( 3- met hanesul f onyl oxyphenyl ) pr opyl am no} phenyl ] propanoic
acid Argiwonsosmald CGNHCORH H2 Me, 0 )2 H~ Ove jur NPRT/IED2BA@4] N Q+
NH2 H 10 The title conpound was obt &7ned from (S) 2- Met hoxy-3-[4-{3-(3-
met hanesul f onyl oxyphenyl ) pr opyI am no} phenyl ] propanoi c aci d obt ai ned in
exanpl e 45 170 ng (19 ), and ar i ni neé rrg % 0.41
mol ) as a {$e&ELDL AW ﬂ@l oﬂl“@ia(syN@Ia@OlHﬁ%ﬂéﬂ Kg $hk 7P dédasrdlz.
described in 5ex7a1rfw % s, 4 10-112 C. 15 Exanple 47 (S) Ethyl-

2- et hoxy- 3- é - met hi'/V sul fonill OXéphenyI ) - 2- ‘
propenyl ( ph&h{ey Wbo&%%ﬁ?ﬁp BAyl6l1pteR, Bt ate COOEt N\ | OBt O,S0 0 \
| 20 To a s f thyi

2. athowy- 3 (1 oS ?ﬁ%?ﬁ@ﬁsal[wfgf;g%;l ..

propenyl am no] phenyl } propi onate obtained in exanple 12 (0.2 g, 0.447 mmol)
and pot &ssium carbonate (0.185 g, 1EZampledp) in dry DMF (3 nl) at RT was
added benzoyl chloride (62 |, 0.537 mml) drop wise and stirred for 20 h.
Reaction m W—Meﬂmyai-Mu{sqﬂ-methaﬂmumwloxyplxdmyaptmmmmb}phteim;l] prapehdit e
washed with water, brine, dried ovecidewginimasah sul fate and evaporat ed.

Resi due was chromat ographed on silica gel usi@g 20% et hyl CO,H
acetate-petroleumether to afford t b ~Q2oerNndH(0 2 81 %9 . 1H NWR
[200 MHz, CDCI13]: Mg 7,41-7.05 (m B De(d Jj]é NP, 6. 45-6. 34
(m 2H), 4.65 (d, J& Mz, ~ZH)N (g, 6@31H|2—|z 2H) 3.89 (dd, J =
5.2 and 7.9 Hz, WoP03P0ldg 46 PCT/H1802/05064 88 1H), 3.68-3.46 (m 1H),
3.35-3. 149 (me 1H):1tle3 Jeamﬁ&md?)H)vva@ Ogbt#n&b (HmeH) 1. i&/[ﬁthoxys]?[él ?3 @3 Hz,

3H), 1.06 (t, J= 7.0 Hz, 3H). Mass: niz (CI):552(M++I
methanesulfonyloxyphenyl)propylammo}phenyl]propan01c acid obtained i example 45

(170 mg, 1 eq, 0.41 mmol), and L-arginine (73 mg, 1 eq, 0.41 mmol) as a free flowing
solid (yield 100%) following the procedure described in example 35.
Mp : 110-112 °C.
15
Example 47
(S) Ethyl 2-ethoxy-3-{4-[(E)-3-(4-methylsulfonyloxyphenyl)-2-
propenyl(phenyl)carboxamido]phenyl} propanoate

COOQEt
Y /©/\(‘)/Et
N
o\ / /@/\/\
°>So O
O’S O
—
N/

20 To a solution of (S) Ethyl 2-ethoxy-3-{4-[(E)-3- (4—muthylsulfonyloxyphenyl) 2-
propenylamino [phenyl}propionate obtained in example 12 (0.2 g, 0.447 mmol) and
potassium carbonate (0.185 g, 1.34 mmol) in dry DMF (3 ml) at RT was added benzoyl
chloride (62 ul, 0.537 mmol) drop wise and stirred for 20 h. Reaction mixture was diluted
with water, extracted with ethyl acetate washed with water, brine, dried over sodium

25  sulfate and evaporated. Residue was chromatographed on silica gel using 20% ethyl

acetate-petroleum ether to afford the title compound (0.2 g, 81%).

'H NMR [200 MHz, CDCLs]: § 7.41-7.05 (m, 11H), 6.94 (d, J = 8.3 Hz, 2H), 6.45-6.34
(m, 2H), 4.65 (d, J = 5.4 Hz, 2H), 4.11 (q, J = 6.8 Hz, 2H), 3.89 (dd, J= 5.2 and 7.9 Hz,



5 Exanple 48 (S)

2-et hoxy-3-{4-[(E)-3-(4-nethyl sul fonyl -oxyphenyl) - 2- propenyl (phenyl)

car boxamwolophgeyd } propanoic acid COOH N\ | OEt S, | s ©CTIR2IS06E
solution of (S) Ethyl 2-ethoxy-3-{4-[8E)-3-(4-nethyl sul fonyl oxyphenyl) - 2-
propenyl (phenyl) car boxanmi do] phenyl } propanoat e obtai ned in exanple 47 (0.2
g, 0.363 mol) in nethano was added a_sol ution of sodi um carbonate
(0.192 g, 118> %ﬁﬁﬂ‘jmi@a ilﬁ) M5é15%@ D, 3365, AHe3-8413 38 (my 2N 1a8 RV For 72
h. Met hanol 7was, sefoved: Yndes nzesgced pressure. The residue was dil uted
with water and extracted wi.th ethyl acetate. The aqueous |ayer was cool ed
to 0 C, aci M+ etz (SHrig22M Hall08h to pH -2, extracted with ethyl acetate.
The organic | ayer was washed with brine, dried over sodiumsulfate and
evaporated. Crude nmass was chromat ogt nggﬁd, gon silica gel using 2%

met hanol -chl oroformto give the t|tIe compound (100 nmg, 53% . 1H NWR

(m 21y, a6 (8 S8 S §§ygh %&@d-ﬁg@gﬁ?@%@? T

3.39-3.20 (m 1H), 313(s°a§ E 1.06 (t. J= 7.0 Hz,
3H). 25 Exanple 49

(,S)-2-ethoxy-3-{4-[(E)-3-(4-nethyl sul fony Kyphenyl ) - 2-

propenyl (phenyl ) car boxam dol phen ppanele-aci®t magnesi um salt CoO- \ \ |
CEt ++ o, o M 30 2 V\DOB/ uﬁ /1 BOZD5064 89 To a solution of (S)
2- et hoxy-3- {4-[(E)-3 - (4-neét hﬁ sul f onyloxyphenyl ) -2- propenyl (phenyl)
car boxam do] phenyl } propanoi ¢ aci d obtaipedl i n exanple 48 (70" rng, 0.134

mol ) in’nethanol (5 M) was added rragnesi um hydroxi de (4 ng, 0.065 mmol)
flushed 5 tatcd weliRolhel ot prensy SHPReL S e R b SER B80T ol
product as smpenyl(@ﬁ&lyﬂr)garbo@ﬁ%q]phqnyl}%ﬁanbate d’dta‘xima n268mbldz47 CBEDP36S 7. 44
(d, J=8.6 HZ olgljﬁbﬂlethano?(él ml:)L gddeg H)sblutlon é]f s(agl’um carbonate (0.192 g, 1.82 mmol)
15 in water (2 ml) drop wise and stirred at RT for 72 h. Methanol was removed under reduced
pressure. The residue was diluted with water and extracted with ethyl acetate. The aqueous
layer was cooled to 0 °C, acidified using 2N HCI1 up to pH ~2, extracted with ethyl acetate.
The organic layer was washed with brine, dried over sodium sulfate and evaporated. Crude
mass was chromatographed on silica gel using 2% methanol-chloroform to give the title

20  compound (100 mg, 53%).

'H NMR [200 MHz, CDCL;]: 8 7.40-7.04 (m, 11H), 6.96 (d, J = 8.3 Hz, 2H), 6.46-6.37
(m, 2H), 4.66 (d, J = 5.6 Hz, 2H), 4.02-3.92 (m, 1H), 3.60-3.41 (m, 1H), 3.39-3.20 (m,
1H), 3.13 (s, 3H), 3.05-2.80 (m, 2H), 1.06 (t, /= 7.0 Hz, 3H).
25
Example 49
(S)-2-ethoxy-3-{4-[(E)-3-(4-methylsulfonyl-oxyphenyl)-2-

propenyl(phenyl)carboxamido]phenyl} propanoic acid magnesium salt

COO™
X /©/\C‘)/Et
ey
Os.” /@/\/\ N 5 Mg
/S\

L _J2

30



8.1 Hz, 2H), 6.50-6.39 (m 2H), 4.66 (d, J= 5.4 Hz, 2H), 3.78-3.68 (m 1H),
3.60-3.40 (m 1H), 3.19 (s, 3H), 3.18-.02 (m 1H), 3.00-2.84 (m | H),
2.82-2. 65vOmB0dsle 0.94 (t, J= 7.0 10 Hz, 3H). Mass: nf zPCESB02/GE0E9 ( M,

24) . Exanple 50 (S) Met hyl 89 .

2- met hoxy-3-{4-[(E)-3-(4-net hyl - sul fonyl oxyphenyl)-2- 15

r openyl (phenyl ) car boxam do hen | } propanoate QOOve Y 01/ W5 10 1. 0
2 S(F;I u%/I (()ﬁ a“f)y( )3) P 9‘1’“ f] P y ggthozgy-.% {4-[(F)-3- (4—methylsulfog/\l/l-oxyphenyl)-Z- -

2- met hoxy- 3p{ el{y(l(%)le X éa‘rﬁ&hﬂidoﬁﬂhlaﬁﬁﬂbﬁﬁbﬁ@ hepy J)t)talged in examéale 48 (70 11?0 ol

propenyl am no} phenyl [ pr opi onat e” obtai'ned in exan*%
and 20 pot Qééil m@hﬁb@ﬁ arol (9 mip wag added men greiny V‘ﬂfoiﬂlﬂil (bm 01)@5 molhas
stirred at z I : ]ngggl!l dded
drop w se a%d Eﬂu?( ?ée)gdpa(%beg@% Mé{haﬁ(h \%S ﬂgpérgtgghnglnr ﬁ&&%gr e \N&% We?ed

W th wat ér &ride é/xthrt@lm@ohnwtnwraéqdh\yﬂh peleurecthergh obitaingrodnohas salid (b9 imee,
dried over foat e and rotary evaporated to dryness. The residue
was chr omat ogré%?e on SI | ica gel using 20% et hyl acet at e- petrol eum et her
to afford tI"IéNMK [200t MEzcOPEDN 8 7(43 73, Jrg 8.64HLR2H),1HB NKRO [ROVH)FH4 (d;DC=13] S

§ o5 6 3a ¢ B fshes som 2D s T 5 B By i S gt s B0 5T & o

(s, 3H, 3187 319, (s,31H), 3.38-1@ (o5 | HRH)00-8890@n, A5 41062, 1BQoMagsy=m.a (Cl):
524 (M+r+1). WD,.03/ 048116 PCT/IB02/ 05064 90 Exanple 51

(S)-2- malf)ho%?L A 4-[ (E)-3-(4-net hyl sul fonyl - oxyphenyl ) - 2- propenyl (phenyl)
car boxam dokﬁagwﬁ}mpmqm px;i d5 COON \ NI Ow oog O6 0 To a solution

of (S) Methyl 2-nethoxy-3 [ (E)-3- ;& - et hgl - sul f onyl oxyphenyl ) - 2-

pr ogeg&(p?gnyl )f;ﬂl‘ boxam do] phenyl } pF&#4 dg gbt ai nledti n ex?rrpl 3 50(0. 318
g, mmol) in me S ed -a solution of sodium
carbonate (0.322 ¢ Meﬁlylh%?t}m’fy@‘\ﬁik(@ 34 “Fﬁtl}ylﬁflg?)“wg’g gHd-Ztirred at RT

for 18 hs Methanol was ﬁ;p@ﬂﬁ@mﬂﬂ%ﬂﬁ@‘qmph@@g?gﬁaﬁoﬁ@d t he residue was
diluted with water and extracted wth ethyl aceta

COOMe

A solution of (S8) Ethyl 2-methoxy-3-[4-{(E)-3-(4-methylsulfonyloxyphenyl)-2-
propenylamino }phenyl]propionate obtained in example 42 (0.650 g, 1.50 mmol) and
20 potassium carbonate (0.621 g, 4.50 mmol) in dry DMF (10 ml) wasstirred at RT for 20
min. Benzoyl chloride (0.21 ml, 1.80 mmol) was added drop wise and stirred at RT for 16
h. The reaction mixture was diluted with water and extraéted with ethyl acetate washed
with water, brine, dried over sodium sulfate and rotary evaporated to dryness. The residue
was chromatographed on silica gel using 20% ethyl acetate-petroleum ether to afford the

25 title compound (372 mg, 47%).

"H NMR [200 MHz, CDCL3]: § 7.48-7.18 (m, 9H), 7.10 (d, J = 8.3 Hz, 2H), 6.98 (d, J=
8.3 Hz, 2H), 6.52-6.32 (m, 2H), 4.69 (d, /= 5.4 Hz, 2H), 3.91 (t, /= 6.4 Hz, 1H), 3.65 (s,
3H), 3.32 (s, 3H), 3.16 (s, 3H), 3.02-2.88 (m, 2H). '

30 Mass: m/z (CI): 524 (M'+1).



aqueous | ayer was cooled to O C, acidified with 2N HO up to pH -2 and
extracted wwth ethyl acetate. The organic | ayer was washed with water,
brine, drwedsmusaié sodi um sul fate 15 and concentrat ed. ThePCEIB@S06MQS
chromat ogr aphed on silica gel using #0% ethyl acetate- petroleumether to
give the title conmpound (220 ng, 73% . 1H NVMR [200 MHz, CDC13]: S 7.44-7.20
(m 7H, 7.16 (d, J = 7.5 Hz, 211), 7.08 (d, J = 8.3 Hz, 2H), 6.96 (d, J =
1 Hz, 2H), 6.50-6.28 (m 2H), 4. 66EFMPI§SL 5 6 1z, 2H), 3.92 20 (dd, J=
2 and 7.4 Hz, 1H), 3.31 (s, 3H), 3.13 (s, 3H), 3.10-2.85 (m 2H). Mass:

z (A): 510 (St2tMetho=¥B0PLREPE ({-Rethylsulfonyl-oxyphenyl)-2-propenyl(phenyl

met hoxy-3-{4- [ (B) - 3- ( - MetdvbisHbhdilyhergNy AAonad 25 - YD

ropenyl phenyl ) car boxam do] phenyl } propanoi ¢ ‘aci d magnesium salt C00- N 4

| O ++ 0'"SOI1 My 0 2 To a solution of COOH

(5)-2-nmet hoxy-3-{4-[(E)-3-(4-nethyl sul fony[ - dxypghenyl)-2- propenyl (phenyl)
car boxam do] phenyl } pr opanoi c, agi e e M?rpl e 51 (0.175 g, 0.354
mol ) in methanol (3 m) wasy® g hydr oxi de (10 ng, 0.175 mmol)

i

8
4
2
p

30 and refluxed for 16 h. Methanol was pved under reduced pressure and
flushed twice WD 03/048116 PCT/IB02/ 05064 91 with tol uene and the residue
was triturated with petroleumether to obtain the product (180 ng, 99%;

nip >250 C. Tere NRRUPROY (D MethyGopethexyr3 46 [(@)-3-F-mehd-spifonyigayphepyRé- 6. 96
(m 1IH), 6,44 : = 5 , ( 3.16
(o) 3r) 3, Ré"fﬁa%@ﬂ%%@%&%&dﬁ%ﬁﬂ%@%ﬁ%ﬁ%&f’f Chaels pdofs g kos 2. 0
of Effi dacymuiolGampoumeb(> m) wenadded p golutign dipmi gagongn (b322npPARammel i vi ty
10 Li gand binghaa) 4a5ioB vl AREARA ARG hHECH NiGniW Aio0c dRABRILRRE Yeas!
transcription tfactor”Gal 4 i n eucaryoti c expression vector. I'ng superfect
(Q agen, Geressurey)ndathet residurf west dilgfed maiemterHEd 2gBcicd |with ethy acetatesflbet ed

with this p ' 8, -ﬁ@b[g - | t e | uci ne

driven by ah@iﬁ%dlggge}g}f%i ¢ 5%? g(?r%t g’r &ll n‘gbﬂpu %gqg(gfn teo ‘Jalg(% e%l%ae%géé?%fvevrgg nt

concentrat i ethgl btatr TUR ofpesicddyet manwhged vot water, bide, driedibedr eddiomenlfatght .

Luci fer 93¢ gr% éo\llllcér%ra%ﬁ. ’f‘hJ rédl IEel Wil c%Ionga?orE%fa'fllQ&i 01? |51ﬂ9a| é‘egﬁg}%gt Yo te{h%)/f]acetate-
petroleum ether to give the title compound (220 mg, 73%).

'Y NMR [200 MEz, CDCL]: § 7.44-7.20 (m, 7H), 7.16 (d, J = 7.5 Hz, 2H), 7.08 (d, J =

8.3 Hz, 2H), 6.96 (d, J = 8.1 Hz, 2H), 6.50-6.28 (m, 2H), 4.66 (d, J = 5.6 Hz, 2H), 3.92
20 (dd,J=42 and 7.4 Hz, 1H), 3.31 (s, 3H), 3.13 (s, 3H), 3.10-2.85 (m, 2H).

Mass: m/z (CI): 510 M+1).

Example 52
(S) 2-methoxy-3-{4-[(E)-3-(4-methylsulfonyl-oxyphenyl)-2-

25 propenyl(phenyl)carboxamido]phenyl} propanoic acid magnesium salt

O/YCOO:
A OMe

Ose”” /@/\/\N S Mg++
/S\

L 42
To a solution of (S)-2-methoxy-3-{4-[(E)-3-(4-methylsulfonyl-oxyphenyl)-2-

propenyl(phenyl) carboxamido]phenyl}propanoic acid obtained in example 51 (0.175 g,
0.354 mmol) in methanol (3 ml) was added magnesium hydroxide (10 mg, 0.175 mmol)

30 and refluxed for 16 h. Methanol was removed under reduced pressure and flushed twice



capacity of PPARa wil| be neasured using Packard Luclite kit (Packard, USA)
in Top Count (lvan Sadowski, Brendan Bell, Peter Broag and Melvyn Hollis.
Gene. 199%0 03dd8116 137-141; Superfect Transfecti on Reagent PEHaRABIROGH64
February 1997. Q agen, Cernmany). b) 9eterm nation of hPPARy activity 20

Li gand bi ndi ng domai n of hPPARyl is fused to DNA bi ndi ng domai n of Yeast

transcription factor L4 i.n eucaryotic expression vector. Usin

| i pof ect ami W& ‘B’@&n‘?‘gﬁl_r?“ Ayas %’EaFeéﬁ%‘ﬁEgel“Pf? mr%@n?bt%@efé@gué’é@ﬁ% are
transfect edms ggqxgt;h{psnga@m d and a reporter plasmd harboring the

| uci ferase gene driven by a GAL4 specific pronpoter. Conpound can be added

at 1 M concehMNMR (W MizerDAADROs -4t (& 7 aTr%$ et 78 78af-9oneu bty 6 4i56.24

over ni ght . itfie Ctd Vi S u I farer 41¢H Biggdi.n ctivation
capacity of k‘%g&i&y‘f'%%’?ﬁjbﬁﬁ%ﬂu?'gé{sugiﬁ%ngaécgfégay%%?l%g?@’ %D? (Packard,
USA) in PackasdnToEToliHl QU vAn Sadowski, Brendan Bell, Peter Broag and
Mel vyn Hol lis. Gene. 1992. 118: 137 -141; Cuide to Eukaryotic
Transfections with Cationic Lipid Reagents. Life Technol ogies, Q BCO BRL,
USA) . WO 03/ 0481DénGGTAtIBOE/HIHGEY of C@nouadpl e No Concentrati on PPARa
Concentratig PP, R% Exanple 14 50 p.M9.4 1M 0.7 Exanple 15 50 M6.1 1M
0.7 Exanplée’27 8.5 1M 0.8 <c¢) Determination of HMG CoA reduct ase
inhibition activity Liver mcrosone bound reductase is prepared from 2%
chol est yranmane fBetermination of BPPARe datikityycl e. Spectrophotonetric assays are
carried gut in 100,V iKiRP Xmaih JFHPPREE wh RsdiMoMIBR Hindho3asiMitVByoad and
125 p.g of liver mcrosonal enzyne. Total reaction m xture volune was kept
as 1 m. Re&enscaptionafctor fralet i \eueatsitici eppresfiopectotoldsinRauparieon (Qiegamre i s
i ncubated a i g i kD . 340 . nmWas
recor ded. Rgglgltzﬁng)ngér)n&?(%%ﬁ ?*@%ﬁ?ﬁ{@%ﬁ%ﬁ gre\?\g%g%ggg %ggla%ﬁjﬁ‘%mm e
(ol dst ei n, reportér plasmiddhaBpasing, thlugierapy ggre dgvimbyindeAd# aspdéifig prémoteDL

receptor an r SE, a: ej t te,the
bl asna. chol SoEvfiocy SEUEASE irkil, CRRBLARGERRLI) B 0P bl ROl R
conmpounds winchbatesh plrrbighth .ubiidgs€onktivitd ac bafsectenzofnempByind hinding@cthGtian
Efficacy in geneti els Mitation,in c ni f rat qr .Ml s and
i 1 eront SeenB o PPRES B feaRbisGed pilaf Fatnd fudti B PHEAEL YR ant of
ani mal rmgeb_ssmr:ei (Nanrsaaowsms,éﬂnieﬁuadmm@tex_t Brodjy ab@mv@rlejolhy@ggbj mj9d.em8g |
associated with obesity and insulin resistance possible.. . ti c nodel s
Shch ae. b/ 4t SoRsb f@%%fé?@?ﬁa&e&b@w{’ﬁ% %ﬂomaqlg% Qirece g Dicker
b) ' Determination of hPPARY activity
20 Ligand binding domain of hPPARyl is fused to DNA binding domain of Yeast

transcription factor GAL4 in eucaryotic expression vector. Using lipofectamine (Gibco
BRL, USA) as transfecting reagent HEK-293 cells are transfected with this plasmid and a
reporter plasmid harboring the luciferase gene driven by a. GAL4 specific promoter.
Compound can be added at 1 pM concentration after 48 hrs of transfection and incubated

25  overnight. Luciferase activity as a function of drug binding/activation capacity of PPARy1
will be measured using Packard Luclite kit (Packard, USA) in Packard Top Count (Ivan
Sadowski, Brendan Bell, Peter Broag and Melvyn Hollis. Gene. 1992, 118: 137 -141;
Guide to Eukaryotic Transfections with Cationic Lipid Reagents. Life Technologies,
GIBCO BRL, USA).



20 fa/fa rats have been devel oped by the various | aboratories for

under st andi

new ant i dvebgbisaiconmpounds
(1994).

Sankyo Res.

ng the

Lab.

46: 1-57).

(Di abet es,
The

usS, are
hyperi nsulinem c and insulin resistant (J.

C57
obese,
din.

pat hophysi ol ogy of disease and testing the efficacy of
(1983) 32: 830- 838pCAaBL/05REP.

honozygous ani nal s,
BL/ KsJ-db/db m ce devel oped by Jackson Laboratory,

hyper gl ycem c, | nvest .,

(1990) 85: 25 962-967), whereas heterozygous are |ean and nornoglycemc. In
db/ db nodel[; ER@dipR Napr OgrGumsentedtiondeV elFmaR 4 nsuComeptraiien Wi t IPPage; - a
feature commonly observed in late stages of hunman type 11! di abetes when

bl ood sugar Hgapls Idre|i nsuff 1d ent | cofttr ol | fd. statle o?'7pancr eas
and its course-yaryzactoraiRg {pthenodghs—S m—mmld?k—b—qvenﬁ es
that of typgbbxf“inplilgbet es rré?’fLM)us, tlhe c'(%rrpou ds é he present invention
w1 be tegTgdahple 27300l oodp avpar arjd t Bi5gl yceri degM owerj ng @8ti vi ti es.
WD 03/ 048116 PCT/ |1 B02/ 05064 93 Mal e IC57BI/Ksltdb/db mice of 8 to 14 lweeks
age, having body weight range of 35 to 60 grans, bred at Dr. Reddy's

Resear ch Fo, “datﬁa&&nﬁﬁﬁf&n ﬁgkm CHR VSRt fifhitiBB activityt he experinent. The
mce are provided with standard feed (National Institute of _ Nutrition

(NI'N), Hyder abad,ivérmeicteyoran bovad reduttagiispagpared fepan RYorsboleptyramie f5A irsapls

havi ng 5. nor e s dniokuigst unav The
nunber o aﬁr}ﬁrr% s@?/éééé%)gﬁu Jpggdgglg{r@ﬁqugg%?ﬂ#eds?@gglr%ggunqls a% e Sus pended on
0. 25% car boRYTed.2yhMcEADRH) 98 mivil HM@ oy st i 2fdng of dieret mipresopakhenzamdose of

0.1 ng to 3 / kg throu or al vage daily fo . ol
group recei 'g%tglq%@ﬂf”g P’éx%rﬁd'g E“mfd’v amkggat aﬁg)‘“l %aCé?‘hW%SasﬁqTeﬁ §¥ %F%E(g%?i%%g[?npl es
wil | be col tegtEdcisiemirai isdhdubatedarB7iCSor 3 mmndfdetresst icdnpbandst 340vehi cl e

for assessing the bjqlogical activity. The randem bl o I, .anek
triglyceridd |V@\§éFC§“te§n§ Do pLtipE g lﬁ'éutcs fqﬁaée[ Wﬁsgusegla% %n]? lil(g(gd?t%n’t{irLough

or bi tal 1§ Ny BAeSNEL BEPREieR Basddeapidihgthy DL feudpes and FMGrdadgredDiae, whi ch

trif dt btai n p] Th I I . trigl [
vl can 9 BemTARUR AT UL FERPR o B Oh Haden 5 TR

gl ycer ol - 3- PQ4s19X11aSe-ABSRRISRIEnhBR AR FMGXoA fRedhtise sndyale. Di agnostic
Division Kits, derabad, India) nethods respectively. The bl ood sugar and

triglycerides lowering activities of the test conpound are cal cul ated
accordi ng tg)thelnf,g,;,,rrul a. 20 Conpound Dose (ng / kg) Reduction in Bl ood

Triglyceride® ducose Level (% Lowering (%9 Exanple 16 3 15 39
15 a) Efficacy in genetic models

Mutation in colonies of laboratory animals and different sensitivities to dietary
regimens has made the development of animal models with non-insulin dependent
diabetes and hyperlipidemia associated with obesity and insulin resistance possible.
Genetic models such as db/db and ob/ob (Diabetes, (1982) 31(1) : 1- 6) mice and zucker
fa/fa rats have been developed by the various laboratories for understanding the
pathophysiology of disease and testing the efficacy of new antidiabetic compounds
(Diabetes, (1983) 32: 830-838; Annu. Rep. Sankyo Res. Lab. (1994). 46: 1-57). The
homozygous animals, C57 BL/KsJ-db/db mice developed by Jackson Laboratory, US, are
obese, hyperglycemic, hyperinsulinemic and insulin resistant (J. Clin. Invest., (1990) 85:
25 962-967), whereas heterozygous are lean and normoglycemic. In db/db model, mouse
progressively develops insulinopenia with age, a feature commonly observed in late stages
of human type II diabetes when blood sugar levels are insufficiently controlled. The state

of pancreas and its course vary according to the models. Since this model resembles that

of type II diabetes mellitus, the compounds of the present invention will be tested for

30  blood sugar and triglycerides lowering activities.



Exanple 39 3 56 36 Exanple 42 3 63 56 results after 6 days b) Plasnma
triglyceride and Chol esterol |lowering activity in hyperchol esterolemc rat
nodel s 25vdmbe4sPpy ague Dawl ey rats (NI N stock) were bred parBR/aod4mal
house. Animals were maintai ned under93l2 hour |ight and dark cycle at 25 1
C. Rats of 180 - 200 gram body wei ght range were used for the experinent.

Ani mal s are mad yper ) ol em by feedi ng 2% chol esterol and 1%
sodi um chol at e Wgﬁi i‘tdgl%ge’{?’ﬂe Pgﬁfff g‘f WFi}‘Séﬁﬁanv%l&é)Pﬁbﬁ’&}g | Frgs et e0 of
Nutrition (34 fU)GO g'TMﬂ@'b&la&dDr | Redtigl Rlearch Fdaddutiod (DIRGAGHA B, *Ere used

experi ment a| Perl od the aninals were maintained on the same diet (Petit,
D., Bonnefi %, i expgsipgrtodhe 1ecpery prysied shigy standerdr foedr@atiogalafagtipist aht e, R

Effects of miwkied (ona! Hy&%ﬁ'aﬂal‘lvﬁlﬁla? bt Qédlﬁ&ﬂwhﬂep%rlmr@ﬂnn ﬁ%%ﬂﬁa‘i& ﬁavull
normo- and hyperli PI dem c rats. Atherosclerosis. . 74: 215 - . The

test conpoulEs éllga/onmqogﬁ'egﬂéwﬂbbeausp@foattesanajoﬁ@ r@mbewasmawnlcgﬂday f or
3 days. COQrOﬁ ibuUp was treated with vehicle alone (0.25%
Carboxynethylcellulose dose 5 10 kg). The bl ood sanpl es can be
collected in fedest alompﬂuﬁﬁéuﬂreafwngwdu@ﬂad}ﬁﬁ% starbaxyowthyh cdlukosel Bndday of

conpound trgalnent. f t

si nus throug ep ard |t(?1-%§te%l)%9pl I e QFO Pﬂ%ﬁ?ib%%n/tﬁfqm ng? ?lra éivgg é%ﬁé’ fgr
centri f ugat ¢ days. Eheasqmmis grqubefewnl'els VbEICEe(paseat(bdll f/ dug).t Ot &ith dinottestilesddl , HDL
and triglycgrj ti] i 1 N ma tri cel. d total
chol est gé ol ‘%Hr?%gl-‘%ﬁ Hﬁ@@%ﬁﬁ%neuquﬁﬁ?rg%%? callta (Et %CfrﬁPoungf %Heh & for
Labor at or y, asBissigg s tbiadogdial activapm, Ind| a). LDL and VLDL chol esterol can be
cal culated from t ot al est.er

gl yceride. The rrltg {9‘?5323%59%% oﬁlgn lg?%%tl ?S AT Wgﬁugg%ycﬁﬁl?ﬁﬁ“%ﬁ ed
accor di ng tWlood (160 f.tl)l’d’ﬁ’dh@ orﬁ@TﬁﬁUQdmﬁ@B@aHﬁ@é&dap@lﬂry-ﬁﬂ @y Eattdising BDTAASE | N
Reduction in rr% Tot al Lowering Hi gh DenS| ty Low Density kQ)

Chol est er ol W}("@/é f‘ﬁ?ﬂ‘&l@g?de'ﬁ q_bF%B?SP‘? e hiq DS glugass a“@?&%fe’é isvels s 55 77

56 15 Asr esdihéSul bRk urometayalyChy PhuasiBxiiideGhd RELHEE3 204G okidhRIpefRRagSt €r ol

| owering activity in Swmss albing mce Male Swss albino mce (SAM were
obt ai ned fr & RF NDinReAS s ddbi n Dpgnostic Division Kits, Hyderabad, India) methods

respectively.

The blood sugar and triglycerides lowering activities of the test compound are

calculated according to the formula.

? Compound Dose (mg / kg) | Reduction in Blood Triglyceride
Glucose Level (%) | Lowering (%)
Example 16 3 15 39
Example 39 . 3 56 o 36
Fxample 42 3 63 ' 56
* results after 6 days
b) Plasma triglyceride and Cholesterol lowering activity in hypercholesterolemic
rat models
25 Male Sprague Dawley rats (NIN stock) were bred in DRF animal house. Animals

were maintained under 12 hour light and dark cycle at 25 + 1 °C. Rats of 180 - 200 gram
body weight range were used for the experiment. Animals are made hypercholesterolemic
by feeding 2% cholesterol and 1% sodium cholate mixed with standard laboratory chow
[National Institute of Nutrition (NIN), Hyderabad, India] for 6 days. Throughout the

30  experimental period the animals were maintained on the same diet (Petit, D., Bonnefis, M.
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* results after 3 days

Plasma triglyceride and total cholesterol lowering activity in Swiss albino

mice

Male Swiss albino mice (SAM) were obtained from NIN and housed in DRF

animal house. All these animals are maintained under 12 hour light and dark cycle at 25 +

20

1 °C. Animals aré given standard laboratory chow (NIN, Hyderabad, India) and water, ad

libitum. SAM of 20 - 25 g body weight range and Guinea pigs of 500 - 700 g body

weight range are used (Oliver, P., Plancke, M. O., Marzin, D., Clavey, V., Sauzieres, J and

Fruchart, J. C. Effects of fenofibrate, gemfibrozil and nicotinic acid on plasma lipoprotein

levels in normal and hyperlipidemic mice. Atherosclerosis. 1988. 70: 107 — 114).

25

mg/kg/day dose for 6 days.

The test compounds can be administered orally to Swiss albino mice at 0.3 to 30

Control mice are ftreated with vehicle (0.25%

Carboxymethylcellulose; dose 10 ml/kg). The test compounds are administered orally to

Guinea pigs at 0.3 to 30 mg/kg/day dose for 6 days. Control animals are treated with
vehicle (0.25% Carboxymethylcellulose; dose 5 ml/kg).



Chol esterol (%9 (%9 (%9 Exanple 16 3 63 77 19 20 Fornul ae for
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|.ogen, linear or branched (Cl1-Cl12) afkyl, Tinear or

hydr ogen, dr o h
branched (g{xdr@f%d’é?‘ﬂ@xy, substituted or unsubstituted aryl al kyl group or
forms a bond together with the adjacent group R2; R2 represents hydrogen,

hal ogen, |i near [@ompoah® MU Dbst (mbd kaf! KV rintyi orhragehed (Cl- 10 Cl2)
al koxy, (Cl-Cl12)_al kanoyl . far oyl(%gré al kaﬁ%fyy}:%ffd;eulbﬁﬁr{h&t?e" Sr
unsubstituted af¥jxamNgl9 or|R2 forms a bpdfd together wWith RL

Example 30 3 41

Example 38 1 41

* results after 6 days
10
d) Body weight reducing effect in cholesterol fed hamsters:

Male Syrian Hamsters are procured from NIN, Hyderabad, India. Animals”are
housed at DRF animal house under 12 hour light and dark cycle at 25 + 1 °C with free
access to food and water. Animals are maintained with 1% cholesterol containing standard

15 laboratory chow (NIN) from the day of treatment.

The test compounds can be administered orally at 1 to 30 mg/kg/day dose for 15

days. Control group animals are treated with vehicle (Mill Q water, dose 10 ml/kg/day).

Body weights are measured on every 3™ day.

Compound { Dose Reduction in | Reduction in | Reduction in
(mg / kg) | Total Triglyceride Body  weight
Cholesterol (%) ‘ (%)
(%)
Example 16 | 3 63 77 19

20
Formulae for calculation:
1. Percent reduction in Blood sugar / triglycerides / total cholesterol will be
calculated according to the formula:

Percent reduction (%) = |1 - Ir7or X 100

TC/0C



R3 represents hydrogen atom or substituted or unsubstituted groups sel ected
fromlinear or branched (Cl-Cl2)al kyl, cycl oal kyl, cycl oal kyl al kyl,

cycl oal kemgloz/osnyd , (Cl-Cl2)al kanoyl, aroyl, arylal kyl, acyisioaoayl ,

het erocycl yl, heteroaryl, heteroaryl aekyl, al koxyal kyl, 15 al koxycar bonyl,
aryl oxycar bonyl, al kyl am nocar bonyl, or aryl am nocarbonyl groups; R4
represents E%grogen or substituted or unsubstituted groups selected from

| i near or méfeday emtel guRFaYs | cycl oal kyl, aryl, arylalkyl,

het er ocycl ylor 28 epiydteddrou@i@r 0ar yl al kyl groups; Y represents oxygen,
NR7 or N(R)O_ where R7 represents hydrogen or substituted or 20

unsubst i t ut a8 YF St coBirderaw alem (C1- C12) al kyl, aryl, aryl al kyl,

hydr oxyal kylpr -afdepiteated @f ¥ lvawdr Y| al kanoyl, heterocyclyl’, heteroaryl,

het er oaryl al kyl , al koxycarbonyl or aryl al koxycarbonyl groups; or R4 and R7
t oget her 5f oBm a ERbsndtVkRY chelesierollssels will keralrudated gecnrdibe toctlie fprmhile
structure containing carbon atons and a nitrogen atom i.ch .may
optional |y qmitolsterdeimfhgp el Psllichdiediabl J1abE EiRadsand -Mﬁ joxygen,
sul fur or 25 nitrogen; R5 represents hydrogen or substituted unsubstituted

group sel ectgehrfdhems@idiH meRlfes chol_eﬁé’l‘ai-g@l.[,lﬂﬂl)lest@rY)ﬁLBﬂlchéflg&ér'jb% llﬂn&/d’lr yl or

aryl al kyl group; Ar represents substituted or unsubstituted g S sel ected
from di val ent phenyl ene, 30 naphthyl ene, pyridyl, quinolinyl, benzofuryl,

di hydr obenzof uryl, benzopyranyl, di hydrobenzopyranyl, indolyl, indolinyl,

azai ndol yl, azaindolinyl, pyrazolyl, benzothiazolyl, or benzoxazolyl; WO
03/ 048116 PCT/1B02/ 05064 98 X represents -C(=0-, -C(=5)-; -C(=S5)-0,
-¢(=0-0, -¢(=0-S-, -C(=5)-0, -O(CH2)d-, -NH(CH2)d- where d is 1 to

4, -0 C=0-, -C(OCH2-, -CRa=CRb-CH2-; -CRa=CRb-CO where Ra and Rb are
the sane or different and represent hydrogen or (Cl-C6)al kyl or X
represents a bond; 5 R6 represents substituted or unsubstituted group

sel ected from aryl oxycarbonyl, arylal koxycarbonyl, al kyl carbonyl oxy,

al koxycar bonyl am no, aryl oxycarbonyl am no, aryl al koxycarbonyl am no,

fl uor enyl net hoxycar bonyl (Fnoc), fluorenyl nethoxycarbonyl am no (N Fnoc),
- OS02R8, - OCONR8R9, NRBCOOR9, - NR8COR9, -NR S02R9, NRBCONRIR1O,

- NRBCSNR8R9, - SO02R8, -SORB, -SRB, 10 SO2NR8R9, -S020R89 COCRS, -COR9 or

- CONRBR97 wherein RB7 R9 and R10 are the same or different and

i ndependently represent hydrogen, or substituted or unsubstituted alkyl,
aryl, arylal kyl, al koxycarbonyl or aryl al koxycarbonyl; R8 and R9 when
present on nitrogen atomtogether forma 5 or 6 nenbered cyclic structure
contai ning carbon atons and one or nore heteroatons sel ected from oxygen,
sul fur or nitrogen; or R6 is hydrogen,



15 when R13 is at the third position of the phenyl ring and does not
represent hydrogen; R13 represents hydrogen, hal ogen, nitro, cyan; am no,
hal oal kylwohydissaxy or substituted or unsubstituted groupPeEIB@LS4f r om

| i near or branched, (Cl-Cl12)al kyl, arwl, arylal kyl, heteroaryl,

het eroaryl al kyl , heterocyclyl, al koxy, nonoal kyl am no, dial kyl am no,
alkoxycarb‘%y aryl oxycar bonyl , aryl al koxycar bonyl, aryl oxy, aryl al koxy,
20 al kyl car Gﬁyﬁbe, al koxycar bonyl am no, aryl oxycarbonyl am no,
aryIaIkoxyqarbog%&%?dmhof$y§ﬁ§ﬂM,ﬁethoxycarbonyl (Fnoc),

f 1 uor enyl met hoxycar bonyl am no ( énnc) -0S02R8, - OCONR8R9, NRBCOOR9, -
NR8COR9, -NRBR9, -NR S02RA3 NRBCCNRQPlO [%FBCSNRBR9 - SO2R8, - SORB, - SRB,

- SO2NR8R9, -S020CR8, - erein R8, R9 and R10 are
Iy esept hy pogen, or
IkyI ryIaYRyI alkoxycarbonyl or

the sanme 25 or different
when prese Oon nitrogen atomtogether form

substituted or unsubstlg
arylalkoxycarbonyl R&Rand

a 5 or SohRYChi GnatddsUt lt!a[u%‘mﬁé?ﬁt R, N GaLH/ ML, qmspap,qo@ﬁ@ i@Qr rmore
heteroatons sel'ected from oxygen, sul fur or ni trogen; nis 1°to 6, qnd mis

0to 6. B0 @anmcmlém@emblﬁ saliythair @hanmse%mélymentabl%$<&Yaﬁsawhvwerl%| n Rl
hyd ' 9 ith R
I's hy roge%%lle%eﬂﬁ?f#/&&g Cheggg(egqlﬁéa% éﬁgd qc, {)nﬁ W, @199% prh

R2 is hydrogen ear group or“forns a bond with
R ; R3 is Hyarcbege;i- G?ﬂzhe]&oxyorsub@tlalmdh@dln@@m@leﬂ) aykikyl goap-oCTyrepcd beddky |
group, aryI l,2gr oup; WO 03/048116 PCT/1B02/ 05064 99 R4
i's hydrogen |%3§Pgﬁea %ﬁ%@ﬁﬁ%I}C1 Cl2) al kyl, (C3-C7)cycl oal kyl group,
aryl gr OupRZ(mpIaSey’[S hytiogkn, eloggr, LiRGr msbrhn}oiic@(jbrfhzxarlkylmalairlbydncmd (SR

1 wor eyl mec RADE BBro PR Tk REVS ey QSRR e eREY pisiore
- NR8CCR9, (NE8$ﬁﬂﬁaboasu@smﬂMdmn§ n, linear or branched (C -C6)al kyl group

bstit d bstituted h d |
br anched ( Gt BrEmiafP aresh PP YR gty Pras et Exeli R R ol ﬂ’g‘*?%%f " 10
R13 is hydrlﬁg(wﬁew(cl-@@ﬁﬁ&&cyéqohlkyl- Eicid@)k}’lalky@(@@oalkem @rﬂHZCh-C@aﬁ(ars@L :

) i eTEity. aryo ey PR RS SeBroas iy ol A

15  alkoxycarbonyl, aryloxycarbonyl, alkylaminocarbonyl, or arylaminocarbonyl groups;

R* represents hydrogen or substituted or unsubstituted groups selected from linear or
branched (C;-Cip) alkyl, cycloalkyl, aryl, arylalkyl, heterocyclyl, heteroaryl or
heteroarylalkyl groups;
Y represents oxygen, NR' or N(R7)O, where R’ represents hydrogen or substituted or
20  unsubstituted groups selected from (C1-Cyz) alkyl, aryl, arylalkyl, hydroxyalkyl, alkanoy],
aroyl, arylalkanoyl, heterocyclyl, heteroaryl, heteroarylalkyl, alkoxycarbonyl or
arylalkoxycarbonyl groups; or R* and R” together form a substituted or unsubstituted 5 or
6 membered cyclic structure containing carbon atoms and a nitrogen atom, which may
optionally contain one or more additional heteroatoms selected from oxygen, sulfur or
25  nitrogen;
R’ represents hydrogen or substituted unsubstituted group selected from alkyl, alkenyl,
cycloalkyl, cycloalkylalkyl, aryl or arylalkyl group;

Ar represents substituted or unsubstituted groups selected from divalent phenylene,
30 naphthylene, pyridyl, quinolinyl, benzofuryl, dihydrobenzofuryl, benzopyranyl,
dihydrobenzopyranyl, indolyl, indolinyl, azaindolyl, azaindolinyl, pyrazolyl,

benzothiazolyl, or benzoxazolyl;



nis an integer fromO to 2. 3. A conpound of fornmula (1) as clained in
claim2 wherein Rl is hydrogen or forns a bond wwth R2; 20 R2 is hydrogen
or fornms wobgngivd th RI; R3 is hydrogen, or |inear or brarchgso2/05064
(Cl-C12) al kyl group; R4 is hydrogen,98or |inear or branched (Cl-C12)al kyl
group; R5 s hydrogen or (C-Cl2)alkyl group; R6 is -0OS02R8 or -NR8S02R9;
25 R8 is or I|near branc (a - kyl, or _substituted ar roup
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alkoxycarbonyl, aryloxycarbonyl, arylalkoxycarbonyl, aryloxy,  arylalkoxy,
20  alkylcarbonyloxy, alkoxycarbonylamino, aryloxycarbonylamino,
arylalkoxycarbonylamino, fluorenylmethoxycarbonyl (Fmoc),
fluorenylmethoxycarbonylamino (N-Fmoc), -OSO,R?, -OCONR®R’, NR®COOR’, -
NRECOR’, -NR'R’, -NR*SO,R’, NR'CONR®R®, -NR{CSNR®R’, -SO;R", -SOR?, -SR, -
SO,NR®R’, -SO,0R?, -COOR’, -COR’, -CONR®R’, wherein R®, R’ and R' are the same
25  or different and independently represent hydrogen, or substituted or unsubstituted alkyl,
aryl, arylalkyl, alkoxycarbonyl or arylalkoxycarbonyl; R® and R’ when present on nitrogen
atom together form a 5 or 6 membered cyclic structure containing carbon atoms and one or

more heteroatoms selected from oxygen, sulfur or nitrogen; nis 1 to 6, and mis O to 6.

30 2. A compound of formula (I) as claimed in claim 1, wherein
R! is hydrogen, linear or branched (C;-Cs)alkyl group or forms a bond with Ry;
R? is hydrogen, linear or branched (C1-Cg)alkyl group or forms a bond with Ry;
R? is hydrogen, linear or branched (Ci-Cip)alkyl, (C3-Cs)cycloalkyl group, aryl
group or aryl alkyl group;



nyl am no] phenyl } propi onate or its salts in its single enantioneric formor
as a racemate. Methyl

2- et hoxy-v8e[odo4siteret hanesul f onyl oxybenzyl am no) phenyl ]| pr opCoABR2&5064 i t S
salts 20 in its single enantionmeric f®rmor as a racenmate.

2- Met hoxy- 3-[ 4-{ 3- (4- et hanesul f onyl oxyphenyl ) pr opyl am no} phenyl ] pr opi oni c

id it lts.in jts sj.ngl ti ' te.
27Et howy- 3 [ 4. { 35 1 AR LG Gh PFaRyHHonS 1 RS pyICaie oy BHERYTP B Gpiloni ¢

acid or it gréuglot syl ikyitegoiph Ngl € enantioneric formor as a racemate. 25

2- Et hoxy- 3-[ 4-{3-(4-net hanesul f onyl oxyphenyl ) pr opyl oxycar bonyl am no}
phenyl] propi ochlsé’gg’iﬂ’g% (Cr&npl greég-qﬂcgdg?]}i&d%o@hami oneric formor as
a racemate. R® is fluorenylmethoxycarbonyl (Fmoc), fluorenylmethoxycarbonylamino (N-

2- Et hoxy- 3- [ 4- { 3- ( 3- ngt hanesu| f,ony} ox en ropyl am np} phenyl | propi oni c
acid or 5it&mog)tQSPR IQCQW&%N%@%EW@% Rgor%&h%é a racemate.
2- et hoxy- 3- [ 4- { 3p¢ 45 (hdHeRe- thedl! ok Oh@XY) RNSAYAILAT ORYD a0 REBRRELY |
propionate or 30 its salts inits single enantioneric formor as a
racemnmat e. unsubstituted aryl group;
2- Et hoxy- 3-[ 3- { 3r6 4 mq{yg ulhony l.eX¥RhanRy! yer-epyham p Opj,.oni c
acid or its sal %{s |1Sn I t?égl?’ng e er?antllqorreri )é@!f ggmlkglf gg&tglgg%%tﬂr?g?e%
2- | sopr opox ye®yjoxy¢agbongl grevianesul f onyl oxyphenyl ) propyl ani no} phenyl ] pr opi on
ic acid  or its sal. N its séhglse enantionmeric formor as a racemate. WO
05/ 048118 PCT! | Bba/ bR hOR:
2- et hoxy- 3-[ 4- (4Xmed R&ite@n f-6mN)oxGHERAHH, abtClePphe®(CHpr,opCBRCH-Gd)-d -or its
salts in it S e ntioneri ormor as a racenate.
2- et hoxy- 3- Fﬂ‘?ﬁ%@fﬁﬁ?@ffﬁr{“@%ﬁé’ﬁ%henet hyl ami no) phenyl ] propi oni ¢ acid or
its salts in it¥isonges enantioneric formor as a racemate. 5
2- Et hoxy-3-{4-[ (E)-3-.(4- h ul f onyl oxyphenyl ) - 2- pr ope- nyl am no] phenyl } pr
opionic acid or*g%ﬁ@légg@qn%{'lﬁt s single enantioneric formor as a
racemat els Et hyl m is an integer from 0 tol; and
2- et hoxy- 3-[ 4- (4- et hy| sul f onyl oxybenzyl car boxam do) phenyl ] - pr opi onate or
its salts in it8%™ {egere‘{%i‘hﬁc’o%eri c formor as a racenate.
2- Et hoxy- 3-[ 4- (4- met hyl sul f onyl oxybenzyl car boxam do) phenyl ] pr opi oni ¢ aci.d
or its salts 1loin its sjngle enantionerjic formor as a racemate. Ethyl
2- et hoxy- 3- P4-{ BA(CQWQP‘EQTﬁP‘E‘ @-?%?WF PRV ERenyl ) propyl - ani no
} phenyl ] propi onaRéisqg,d}(;ggn Sefotnss 4 Bondtvith,ngl e enantionmeric formor as a
racemate. 2-Ethoxy-3 - [4- % 3 .
- (4-t er t2%ut oxy- B idWALesu ey ioraa RRegmEmRY propyl amino } - phenyl ] pr opi oni ¢
acid or its saltg ighyliteses o Bhér 6NRIIOIET LE )b @fp;as a racemate. 15
Et hyl 2-ethoxy- 3- {‘4s f’!(dlf)%?i- (4-met hyl sul f or%yl é)xmgﬂ%nyﬁ ) - 1- et henyl car boxam -
do] phenyl } pr opi oRaisdygroger,$r &agat & branched (GiGugrEybgia#ti oneric formor as a
racemate. 2-Eth XYs'h%ero en or (C;-Cjz)alkyl group;

4-[ (E) - 2- (4-met hyl sul f enyl ox henkY - 1-ét henyl car boxam do] -
t4-1(B) ( R¥ is -OSOzRyor -Ni/{QSOzR)é;) Y ]

25 R® is or linear or branched (Ci-Cgalkyl, or substituted aryl group wherein the
substituent is linear or branched (C;-Ce)alkyl group;
R’ is linear or branched (C;-Ce)alkyl, t-butyloxycarbonyl or benzyloxycarbonyl

group;
R" is hydrogen or -OSO,R%;
30 X is =C(=0)-, O-C(=0)~, ~O(CHz)q, -CH=CH-CH,-; -CH=CH-CO- or X represents
a bond and
Y is oxygen.

4. A compound according to claim 1-3 which is selected from:



phenyl }propionic acid or its salts in its single enantioneric formor as a
racemat e. Et hyl

2- et hoxy-8e[odo4sitaret hyl sul f onyl oxyphenet hyl car boxam do) pheayiBemse@i onat e
or 20 its salts inits single enantiteeric formor as a racenate.

2- Et hoxy- 3-[ 4- (4- et hyl sul fonyl oxyphenet henyl car boxam do) phenyl ] pr opa- noi ¢

acid or Its e.enant.i ojreri,c rmor .a cemat e. Et hyl
2- et hoxy- S%flﬁ'? {IPE;‘O@"%% iéepﬁ @ﬁ?%'@h’ﬂ' @H&rgp)’%%p@ggw aPﬁOH’(?n’}tf)henyl ]
propi onat e of itd da¥ts Bakstsmgildbnlaﬁtﬁ)nﬁrimg‘d)@ @m&@&a&m@trei c formor as a racennte.
25

2- Vet hoxy - 351 218y xE3l4- et AT ar P UG SRy R YIOPY ISP B Ryl BiopiasBREny | |
pr opi oni ¢ at@lszdts@ﬁ itd $i6g16 adahGorhétid fofin 6+ 4Gl Bcega@nt i oneric formor as a
racemat e.

2- met hoxy- 3 lwl Zthorymsthenésurhassibryipratsnih PopyesRarRsRp B phenyl]

propanoat e pfpidnh o8 @b badts iitd ﬁrﬁgl@éﬂ%ﬁﬁcﬁn&i&&ﬂﬁﬂ%%lré‘ceﬁﬁfem or as a racenate.
2- Met hoxy- 3- - met hanesul fonyg aphenyl i propyl am no} ihenyl ] pr opanoi c

acid or 30 ﬁ%@l ééﬁ%ﬂr[ﬁ B3 xyghewDeropyamingy phegyli ProRoanE 108 .

Ethyl 2-et hex¥sdn ﬂésﬁél@na%ﬁ&ﬂer@foﬂﬂblséél a88l.exyphenyl ) - 2- propenyl (phenyl)
car boxam do%élheny propanoate or its salts in its single enantioneric form

or as a Wate. 2-e -ﬁ&y@yy -3-[4- {3-(4-(toluene-4-sulfonyloxy)phenyl)propylamino } phenyl]
{4-[(E)-3 é c{jﬁ%ﬂgﬁél&% Ea@@yrl n%?@aﬁxﬁam&lc%ﬂpwla(rmﬁ@w ) carboxanido] 35

phenyl}prop Ic acid or its salts inits si n% e enantioneric formor as a
racemat e. WBIO3B2GHRxY6-[PEHfBEH0s0Eanylayphivybrpbylaminet phexyl] Bropiohdte[of E) - 3

- (4-met hyl - ?%haﬁ@ 7 ktlgéo%@&%h%mgno“foﬁﬁ‘é{%' A ROGAY. )

car boxam do] pheny ropanoate or i1ts tsitnits single enantioneric form
or as a r a@@ry&t e 2- Esdpocqyex$-3-[4- {3-(4-methanesulfonyloxyphenyl)propylamino } phenyl]

4-1(E)-3- I 1) 5
{4-1(E)-3- (4 ona }o§ Wb LRV 7oty (ﬁqggrﬁ}{i!l()nge%lc%%fg% 2 GRIGAN! )

car boxami do p enyl 1 propanol ¢ A S salts Tni1ts single enantioneric

formor @s &thyl Reehatyed-[45(4-vetbydapfduyidxyphestidilangne)phanyHpropibneth e eisnsditae
phar ITB.CEUtI caltl%%gqcc%%abl e alt is seel §ct ed fromthe group consisting of

Li, TR R 2 AN - 10 di acet yl et hyl enedi am ne,
bet a| ne caf‘n‘fﬂ@ﬂne 2-di et hyl amzmleixb\asnm-[,(E)ZB-d4-n‘eﬂ1mshmﬁympl’may|k)42-prope-
N- et hyl nor h0|ne ine,. glu amne r abam ne,
sopr opy! anPHET RO SRR e A nar FREe BriaRadt Ren SrpbrrHTHe
procai ne, t mwllgﬂomtnexy-y@i (mbma&sﬁfdﬂylbﬁyneﬁ@larmnb)phdsnyl]mpfmme or its salts
trimethyl am.ne, . tripraopyla t ronet ham ne, adanentyl am ne,
di et hanci®anihés S‘%@F@H’P‘%m%mé%%ﬂaéﬁ@magm ne,
N, N -di phenﬂﬁéth&iﬁﬂ@'{ﬁ(ﬂ-ﬁ@tha&sﬁi 1&%}@1@@9@@% wq?mp{&mmfuzyl

ohex

phenyl et hyl am ne, choline, choline dr oxi de, dicyc am ne, netformn,
benzyl ami ne °f ity eifs Rl smaationgrig f R‘W%fr??ﬁéacemﬁ'ieal kyl ani ne, thiam ne,

am nopyri m dimBoxy-3-[4-{3-(4- methanesulfonyloxyphenyl)propylamlno}phenyl]proplomc acid or

its salts in its single enantiomeric form or as a racemate.
25  2-Ethoxy-3-[4-{3-(4-methanesulfonyloxyphenyl)propyloxycarbonylamino} phenyl]
propionic acid or its salts in its single enantiomeric form or as a racemate.
2-Ethoxy-3-[4- {3-(3-methanesulfonyloxyphenyl)propylamino } phenyl]propionic acid or
its salts in its single enantiomeric form or as a racemate. ‘
2-ethoxy-3-[4-{3~(4-(toluene-4-sulfonyloxy)phenyl)propylamino } phenyl] propionate or
30 its salts in its single enantiomeric form or as a racemate. .
2-Ethoxy-3-[3-{3-(4-methanesulfonyloxyphenyl)propylamino} phenyl]propionic acid or
its salts in its single enantiomeric form or as a racemate.
2-Isopropoxy-3-[4-{3-(4-methanesulfonyloxyphenyl)propylamino } phenylJpropionic acid

or its salts in its single enantiomeric form or as a racemate.



am nopyridine, purine, pyrimdine, spermdine; alkylphenylamne, glycinol,
phenyl glycinol; glycine, alanine, valine, |eucine, isoleucine,
norleu0|nﬁooumnn&1ne cystine, 20 cysteine, methionine, pPOTIBE&/O5MAdr OXy
proline, histidine, ornithine, |ysind¢larginine, serine, threonine,
phenyl al ani ne; unnat ur al anino acids; D-isoners or substituted am no acids;

salts of aC|d| ng acids s from aspartic aci.d ar m.c.acid;
guani di ne, §H’8§¥ ?t[u{?‘éﬂleaﬁa?ﬁl P i‘”\)(/g% fappmophe X]iﬁ?ﬂ“f”ﬂ%ﬁ‘flg gft agréll’égf ed
from nitro, siagk Bntidhkyd form@k mhelﬁme al kynyl ammoni um substitut ed

amoni um sal ts; sul phates, nitrates hat es, perchlorates, borates,
hydr ohal i de3-efhary-3-{{&f-meflyyjsul %‘E:Yé‘i’%(?éfé‘ethb’g nosrif@gy Upropipria Aeid orcifs falf &3

succi nat es, ltpgh%w%ﬁﬁgm%ﬂﬁﬁ%ﬁwm@%%@s benzoates, salicylates,
hydr oxynapht ho benzenesul f onat es, ascor bat es, ggﬁgcer ophosphat es, or

ket ogl ut &r a2&thost3 {4-65)-k(hmsthululinyioyienyh 2 paeneriyGiae IoReHHHTATPES
formula (1) a4 B&lg‘lts%éltﬁl‘l it ngle@nMonBrﬁ: f(anYd%%sﬁraceIBQtemo 30 WO 03/048116

PCT/ 1 B02/ 05064 103 its derivatives, its analogs, its tautoneric forns, its
st er eoi someE#yl grethaxy- 3pHa@ﬂa@tbﬂsulmylpyybea@é@ﬁloammélomﬁnﬁ]-plph@mte or its

phar maceut i ¢l 11¥1t§ﬁ§ngq<pérﬁm@n g asaacrﬁéé‘hﬁ'té“g to claim-I wherein all the

synbol s are as de ear nprises a) reacting a conpound of
formula (11 Ed’:)thOXRB [4F&Snmhﬂswonﬂa@b@mmcaybOxmdg)wmé’ﬂ]@r@@mmld B salis i n
and are ound of formula (111b) 0 R4YO C (
P(OR 1?) 2g IF én% n?é}@f&n@gag agasc(é%q?i ned in claim1l excluding NH R
represents lEthyéar or branz htbdxs( -E14- {C6)-&F Hyptoxyridmathysafdwemidophdnyl)propyle as

gertned L SThtal RS SRR el e Y = o0
b) reacti ng2&E&thaxpBeUnd- (Gfte;fﬂbllfmi’-a 1(1&‘:]1}!1sil)lfonamldophenyl)propylamino}
phenyl]propionic acid or its salts in its single enantiomeric form or as a racemate.

15  Ethyl 2-ethoxy-3-{4-[(E)-2-(4-methylsulfonyloxyphenyl)-1-ethenylcarboxami-
do]phenyl}propionate or its salts in its single enantiomeric form or as a racemate.
2-Ethoxy-3- {4-[(E)-2-(4-methylsulfonyloxyphenyl)-1-ethenylcarboxamido]-
phenyl}propionic acid or its salts in its single enantiomeric form or as a racemate.

Ethyl 2-ethoxy-3-[4-(4-methylsulfonyloxyphenethylcarboxamido)phenyl]-propionate or

20 its salts in its single enantiomeric form or as a racemate. .
2-Ethoxy-3-[4-(4-methylsulfonyloxyphenethenylcarboxamido)phenyl]propa-noic acid or
its salts in its single enantiomeric form or as a racemate.

Ethyl 2-methoxy-3-[4-{(E)-3-(4-methylsulfonyloxyphenyl)-2-propenylamino } phenyl]
propionate or its salts in its single enantiomeric form or as a racemate.

25 2-Methoxy-3-[4-{(E)-3-(4-methylsulfonyloxyphenyl)-2-propenylamino } phenyl] propionic
acid or its salts in its single enantiomeric form or as a racemate.

Ethyl 2-methoxy-3-[4-{3-(3-methanesulfonyloxyphenyl)propylamino}phenyl] propanoate
or its salts in its single enantiomeric form or as a racemate.
2-Methoxy-3-[4-{3-(3-methanesulfonyloxyphenyl)propylamino} phenyl]propanoic acid or

30 its salts in its single enantiomeric form or as a racemate. ,

Ethyl 2-ethoxy-3-{4-[(E)-3-(4-methylsulfonyloxyphenyl)-2-propenyl(phenyl)
carboxamidolphenyl}propanoate or its salts in its single enantiomeric form or as a
racemate.

2-ethoxy-3-{4-[(E)-3-(4-methylsulfonyl-oxyphenyl)-2-propenyl(phenyl) carboxamido]

35  phenyl}propanoic acid or its salts in its single enantiomeric form or as a racemate.



R5 RL RI3 n X NAr R2 (r) (Il11d) i mYR4 R6 HO where R6, R13 are as
defined earlier excluding NRBR9; Y is as defined in claim1l excluding 15
NH and alwooshenisynbol s are as defined above with a conpeamdB@foséar nul a
(I'fle) RB LY (Illc) where R3 is as debined in claim1 excluding hydrogen
and L1 is a |leaving group to produce a conmpound of formula (1) where Y is

as defi ned above excl udi ng NH d all other ols are as defjned above;
20 or c) r &Lt ng a c%ﬁ"ﬁg‘ﬁmz" I irmdr ’aet%lTSP%/n%‘é(Pléené{ﬁTz'@ﬁ?Pﬁ%kEheé}’ as

defined abo¥gboMhdidbiphenOlBRpabarfl of @k MBdlta i lids| Slgl® enfilomeBofrh i dr€ds a OT R3
where R2 represents hydrogen atom Y is as defined above excl uding NH and

all other #258§Abols are as defined above to produce a conpound of formula

(1) where Yji A-nresla- 1% Qiche M- hh synbol s are as
defi ned aboven?eﬂ\}?.%ib}fgﬁo 811é&%%%{?| ngljl}gSO 4 &iﬂ_)o%@_)g(;p% %Ig&%ﬁe}?clti ng the
conpoundSof cirbexgntidolphanylpropamic agid jpr s (splfy ) its mgglgtsapmiomsric farm oas and n
are as defi P%%Qmilt@. claiml and L' represents a leaving group with a 5
conmpound of forrmula (I11f) RL R2 ORSHN y Ar YR4 (I111f) MR30 where R1
and R2 together represent a bond and all other synbols are as defined above

]E gr r’rEIr gd?f?|5ﬁ) CO},{%%HBQHI‘H actcg'l‘ainfgqg Tk 1 hereif the ﬁhgn&):eﬁtﬁglg 5&99’:9319 oppQund of

selected from the group consisting of Li, Na, K, Ca, Mg, Fe, Cu, Zn, Al, Mn; N,N’-

10  diacetylethylenediamine, betaine, caffeine, 2-diethylaminoethanol, 2-
dimethylaminoethanol, N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine,
hydrabamine, isopropylamine, methylglucamine, morpholine, piperazine, piperidine,
procaine, theobromine, valinol, diethylamine, triethylamine, trimethylamine,
tripropylamine, tromethamine, adamentyl amine, diethanolamine, meglumine,

15  ethylenediamine, N,N’-diphenylethylenediamine, N,N’-dibenzylethylenediamine, N-
benzyl phenylethylamine, choline, choline hydroxide, dicyclohexylamine, metformin,
benzylamine, phenylethylamine, dialkylamine, trialkylamine, thiamine, aminopyrimidine,
aminopyridine, purine, pyrimidine, spermidine; alkylphenylamine, glycinol, phenyl
glycinol; glycine, alanine, valine, leucine,  isoleucine, norleucine, tyrosine, cystine,

20  cysteine, methionine, proline, hydroxy proline, histidine, ornithine, lysine, arginine, serine,
threonine, phenylalanine; unnatural amino acids; D-isomers or substituted amino acids;
salts of acidic amino acids selected from aspartic acid or glutamic acid; guanidine,
substituted guanidine wherein the substituents are selected from nitro, amino, alkyl,
alkenyl or alkynyl; ammonium, substituted ammonium salts; sulphates, nitrates,

25  phosphates, perchlorates, borates, hydrohalides (HCl, HBr, HI), acetates, tartrates,
maleates, citrates, succinates, palmoates, methanesulphonates, benzoates, salicylates,
hydroxynaphthoates, benzenesulfonates, ascorbates, glycerophosphates, or ketoglutarate
salt.

6. A process for the preparation of compound of formula (I)

R13

5 1
X E A RR2 ?
A X~ r .
30 R Z RO



R13 n X (Hh) R6 / where R6, R13, X, and n are as defined in claiml with
a conpound of fornmula (I11) where Rl and R2 together represent a bond and
al | ot herweysbsdiss ar eas defined above above to yield a ceaposiredsofs t he
formula (1); 15 or f) reacting a conpound of formula (I111i) R5 13 n X Ng
y r-CH2-P+Ph3Hal - (M) R mR6 -where all synbols are as defined earlier
with a conpound of forrmula (l111j) OYR4 (LIIj) O OR3 20 where Y
represents oRyGEYRIVES its aP?AO@nHS Plomgsc ams it apIsAEcEX OF (iR Phgmpsrdtiesden,
produce a copRPUBE afts, e fakteaidaly awaﬁme R1vaBdad3erdi o8 ah I $hLEne nt a
bond, Y represents oxygen atom and a her synmbol s are as defined above;
or g) redu@llrﬁ]y?%’H’@OE@Fﬂ%lﬁﬁﬁn‘?ﬁeaﬂ@FWhIChCQIPI%P)?SV\D 03/ 048116 PCT/ | B02/ 05064

105 R5 1 O R13, M . com oﬁ%f@r}@%ﬁg@ R36 ° which represents a

conmpound of forrru whe R1 and t oget her represent a bond and Y
represent oxygen atom and all other syRBOI s are as defined above to yield a
conpound of forrmula (1) wher ﬁ)% %crh (I[’ﬁ resent drogen and al l
synbols are as 5 defi nq:@hS act @ t he @H%ound of formula
(I'vb) R5 1 13 i nX—NArég RI11 1YR
50 . -
where R°, R?, R , X, m and are as defined in claim 1with a compound of formula (IIIb)
s -
R YOC\rP(OR11)z (ITIh)
OR®

where Y is as defined in claim 1 excluding NH, R" represents linear or branched (Ci-
Ce)alkyl and all other symbols are as defined in claim 1 to produce a compound of formula
10 (I) where Y is as defined above excluding NH and all other symbols are as defined above;
or

b) reacting a compound of formula (I1Id)

R5 R1

1 2 O
13_6 N7Vy X'N*@'Ar R (ITd)
R P m YR*
RG . HO

where R®, R!? are as defined earlier excluding NR®R?; Y is as defined in claim 1 excluding

15 NH and all other symbols are as defined above with a compound of formula (Illc)
R® L' (IIIc)

where R is as defined in claim 1 excluding hydrogen and L' is a leaving group to produce

a compound of formula (I) where Y is as defined above excluding NH and all other
symbols are as defined above;
20 or
¢) reacting a compound of formula (I1a) Where all symbols are as defined above
with a compound of formula (IIIe)
) O
R YR*
OR®

where R” represents hydrogen atom; Y is as defined above excluding NH and all other

(Iile):

25  symbols are as defined above to produce a compound of formula (I) where Y is as defined

above excluding NH and all other symbols are as defined above;



R L where R4 is as defined above excluding hydrogen; L1 is a |eaving group
and all other 10 synbols are as defined above with a conpound of formula
(1'Vc) R3 wbloghisa)e where R3 is as defined above excl udi ng RgEABRP&I0d40
produce a conpound of the fornmula (B4 or 15 i) reacting the conpound of
formula (111g) L1 RI3 n X (ll1lg) R6 where all the synbols are as defined
above with a conmpound of formula (Il1f) RL N' (IlIf) t J 3 YR4 nR where
all the synbols are as defined above to §ield a conpound of fornmula (I)
where all 20 thQ?&}d&b@tﬁe@j‘nﬂ)oaﬁd&q{,ﬁﬂﬁg @bpve; or j) reacting the
conmpound of forrmula (I1'lh) ,0OH RL13 n X %H h) R6 WD 03/048116
PCT/ | BO2/ 05064 106 where all t ol stre as defined above with a

conmpound of forrmula (I11f) JRLA ETXAr R2 C)(Ih%ﬁ% YR4 M R30 where al
the synbols are as defined ole O yield a conpou f formula (1) where
all the synbols are as defRned @bove; 5 or k) reacting the compound of

fornmula (11 lyhere RS, R, X, and n are as defined in claim 1 and L' represents a leaving group with a
5  compound of formula (IIIf)

R1
2
RHN y Ar— R P )
\o;m s YR*
R3O

where R! and R? together represent a bond and all other symbols are as defined above to
produce a compound of the formula (I);

or

10 e) reacting a compound of formula (1ITh)
.OH
13 _N N n X
RIS (ITTh)
RENF

where R®, R", X, and n are as defined in claim 1 with a compound of formula (ITIf) where
R! and R? together represent a bond and all other symbols are as defined above above to
yield a compound of the formula (I);

15 or

f) reacting a compound of formula (IITi)

RS
i
Ny, Ar—CHy-P*PhgHal” -
N X 2 3 (T0Ii)
R’ 3-—-—-: n ﬁ m
R6
where all symbols are as defined earlier with a compound of formula (IIIj)

ON—YR,
(IIIj)
0~ ORz -

20 where Y represents oxygen, R’ = R* and are as defined above excluding hydrogen, to
produce a compound of the formula (I) where R! and R? together represent a bond, Y
represents oxygen atom and all other symbols are as defined above;

or

g) reducing the compound of formula (IVa)



RRLRI3\ n X-N[,Ar R0 (Illd) i / mYRA RHO where all the synbols
are as defined above, with a conpound of formula (Illc) R3 L1 (He) 10
where R3 wo 0am4gded i ned above excl udi ng hydrogen and L' i sPpaTiHB@&sHgG gr oup
to yield a conmpound of formula (1) where all the synbols are as defined.
above; or 1) reacting the conpound of formula (lIllc) R5 R-N Ar-CHO
(I''tta) /m R6 15 where all the synbols are as defined above with a
conpound of formula (I1le) O, 2 YRZ (He) RT OR 3 where R2 represents
hydrogen atom Y is as define aboﬁe excluding’NH and al ] _other' synbols
are as defined above g0_Fi und nmul,a (1) dMek e R2 represents
hydr ogen atom Y is d abov BB(CI Kﬁ and all other synbols are
as defined 20 above;Ror converting thé corrpound of fornmula (Ivd) 4 R5
RL* R2R13 i Nephdlent!VebmpolihdEb QD WALSROSALRS b RORAGRAGng 107
where all synbols are as def| ned above to a conpound forml a (I% where Y
represents 2kygERCAPSAXAET dPM Hidneh ofpnisnkola e a%d%feﬁi rbavaboyeld a t he

presence of ;ghRAak 8 MrmBla (DaRR1e R and R? each represent hydrogen and all symbols are as

5  defined above;

or

h) reacting the compound of formula (IVb)

® R
R
AN x-N Arw (IVb)
R"—— ! ﬁm YR?
RSNF L'

where R* is as defined above excluding hydrogen; L'is a leaving group and all other

10  symbols are as defined above with a compound of formula (IVc)

R®———OH AVc)
where R® is as defined above excluding hydrogen to produce a compound of the formula
D;
or
15 1) reacting the compound of formula (IIIg)
N
X X
R"¥—— n (IlIg)
2

R6

where all the symbols are as defined above with a compound of formula (IIIf)

R'l
. 2
ROHN L Ar—L RE P )
ﬁm s YR*
R%0

where all the symbols are as defined above to yield a compound of formula (I) where all
20  the symbols are as defined above; ‘
or

j) reacting the compound of formula (IITh)

JOH
13 I N n X
R"™—— (IIh)
RSN



5 n) reacting the conmpound of formula (W) R5 RL 1 p R (IVe) R6 N2 where
R4 is as defined above excludi ng hydrogen and all synbols are as defined
above wwb oogarpound of forrmula (1Vc) R3 OH (1Vc) 1o whec®1BRB/O5664aS

defi ned above excl udi ng hydrogen to peoduce a conpound of forrmula (I)
where R3 and R4 are as defined above excl udi ng hydrogen and all other
synbols are as defined above; or 0) reacting a conpound of fornula (1Vg)
@ R13 r (g allfee symbalsereasdpiipesinbavevitlsa eemppapd Mr—gn@vla(@ﬂo and al | other
synbol s are as defined above with sconmpound of formula (IVf) RL 2 O 7,
RGL \IV A (IVf) YR4 q_.Rap wher ®S NH2 when & is -CHO or Gl is
-CHO when G2 is NH2, 9 isRJ A I 20 other gppfol s are as defined
above to yield a conpound of f Jﬂm axT) wkére R5 represents hydrogen and
all other synbols are as defined aRt@e. 7. An intermediate of the fornula

(1112) RS g NicAr GO (L Lake /R oo MG 084 048k RERHRRA P64 an 108

the symbols are as defined above;
5 or

k) reacting the compound of formula (IIId)

R® R

I 2 0
13_6 Y Vq X‘N@A" R (IId)
R _ m YR*
R® HO

where all the symbols are as defined above, with a compound of formula (Illc)
R® Lt (D)
10 where R? is as defined above excluding hydrogen and L' is a leaving group to yield a

compound of formula (I) where all the symbols are as defined above;
or

1) reacting the compound of formula (Ila)

R5
I
r13 S\ x-Nyy Ar—=CHO (IlIa)
1 m
RSN
15  where all the symbols are as defined above with a compound of formula (1lle)
, O
R YR? (IlIe)
OR®

where R* represents hydrogen atom; Y is as defined above excluding NH and all other '
symbols are as defined above to yield a compound of formula (I) where R? represents
hydrogen atom; Y is as defined above excluding NH and all other symbols are as defined
20  above;
or

m) converting the compound of formula (IVd)

R® R!
1 2
R
13 | \ nx—N AFAS\ (IVd)
R6 S m R3G CN
R



their derivatives, their analogs, their tautomeric fornms, their

stereoi soners, their salts, their solvates wherein R5 represents hydrogen
or substiwobegdssursubstituted group .selected from al kyl, parABonsgc4

cycl oal kyl, cycl oal kyl al kyl, aryl or 1erylal kyl group; n and in are integers
ranging fromO0-6; Ar represents substituted or unsubstituted groups

sel ected fromdival ent 5 phenyl ene, naphthyl ene, pyridyl, quinolinyl,

benzof uryl , veersat w@ﬁ%@cﬁwweﬁne%www a?fwounéupﬁ lsdh7esye Xrsiresentidol yi |
i ndolinyl, azabdednfland 88 VifaH HYrhBWH are a@ﬂ@ﬂi@alaﬁbve REMRE Bl OF YA acid or a
benzoxazol yl and the like. The substituents on the group represented by Ar
may be sel ede&y fromlinear or branched optionally hal ogenated (c-
C6) al kyl, optionally hal ogenated (Cl-C3)gl koxy, hal ogen, acyl, am no,
acylam no, thio or 10 carboxylic or sul fon| c acids and their derl vatives. X
representss C=0 @rSacting(ti® @spound offbn@ilt €M) ; - CH=CH-CO- or X represents a
bond; R6 represents substituted or gnsubstl tuted group selected from
aryloxycarbonyl arylalkoxycarb nylu al kyl arb nyl oxy,
al koxycar bonyl am no, ¥ 8yN iAre—\ar yjf al koxycar bonyl am no,
f I uor enyl met hoxycar boRP—gFnod) \/nfi u yl r bony(l\&¥i no (N-Fnoc),
15 OS02R8, - OCONRSRO, , - NRSCI)%g, -\NR SOZR9, NRBCONRORIO, -
NRBCSNR8R9, -S02R3, -SORB, -SRB, -S02NRBR9, - S020R8, -COOR9, -COR9, or -
CONRSRY, wherlermRRB, asRBfiaetiatRive cnaydine hydregencmd afrsydibbk eremt defindd above
i ndependent | or substituted or unsubstituted al kyl,
aryl, aryl al%ﬂﬁggog{p%g%{;%faéraﬂ%ﬁ%nor aryl al koxycar bonyl; R8 and R9 when
present on nitrogen atomtoget hgs_nay fes a 559k 20 6 nenbered cyclic.
structure containing carbon atons and one or nore heteroatons selected
f r om oxytpen, wiewt Rlis apdefimed plogye exdudimghydsogey t wgéure awhmpoRUDE fgmata (Dhe t hird
position of the ghe 401N 0 ; pJ.esents
hydr ogen, halT%e gn 1Wﬁlkt F‘rg %Ccﬁcgﬂ%éjé?%ﬁ]e E;?éluc{}%ogggﬁ%ﬁ,aﬁlﬁgf rogl%’/ S%‘%}sfj 1%talrt ut ed
or unsubsti tdeﬁe«:ﬂa@powp selected fromlinear or branched (G -C12)al kyl,
aryl, arylal kyl, heteroaryl, heteroaryl acl)rkyl , 25 heterocyclyl, alkoxy,
nonoal kyl am no, di al kyl am no, al koxycarbonyl, aryl oxycarbonyl,
aryl al koxycar bony) reactingl aoynpoaridydfabraitay Vel kyI car bonyl oxy,
al koxycar bonyl am no, aryl oxycar bonyl ani no, ar yl al koxycar bonyl ani no,
f I uor enyl nmet hoxycar bonyl (Fnoc), ugQ n>%\/| get hoxycar bonyl am no (N-Fnoc),
- OS02R8, OCONRBR9, NRBCOCR9, 13\R8( , R8RI, (NESC2ZRI, NRBCONRIRI1O,
- NRBCSNR8R9, - SO02R8, - SORB, -552 SO2NR8R9, - S020R8, - COCRS, - COR9,

- CONRBR9}5 wherein R8, R9 and RiD may be sane or different and
i ndependent | yhdr&ok waéntmﬁdre@mela or OCHE\HAG tall lotHee §yriiold uis Wbsdfintaibigsle alikky | |
aryl, arylal kyl, a ox car bon or aryl al koxycarbonyl; R8 and R9 when
present on rit ¢oagen offpmila GYét ner may forma 5 or 6 menber ed cyclic
structure containing carbon atoms and one or nore heteroatons sel ected

from oxygen, sulfur or ni troger\n 3%/(1[43/ 048116 PCT/1B02/ 05064

1A%
YR? D
9 R%
where G' is NH, when G? is —CHO or G' is -CHO when G* is NHZ, 9is 0 to 6 and all
20 other symbols are as defined above to yield a compound of formula (I) where R’

represents hydrogen and all other symbols are as defined above.

7. An intermediate of the formula (II1a)

R5

Ny Ar—CHO  (fila)
X

R13.1 \@'m

Ragﬁ



109 8. A process for the conpound of formula (I1la) R5 1 XNAr-CHO (Illa)
R13 m R6 n their derivatives, their analogs, their tautoneric forns, their
st er eoi sowens/p4sass defined in claim7 which conprises: 5 afTilBoxyosedti ng a
compound of formula (111k) RI3 n X.NWB R6 (111k) X represents C(O CH2-,
-CH=CH CH2-; or X represents a bond and R6 and R13 are as defined in claim
6 wwth a conpound of formula (1111) OR12 OR 12 OHC M1 (111 1) 10 where
R12 repr esenhdr fgrivpByenthei anatoesdByintalipmerje fums.ahelr sterepisormkes, thrinkakis tiahove t o
rovide a Dy, %%g

(pl 1 m V\/nergsggmﬁgggle&gnfé a élt;lydkl ne cs)t\lllgédl fs%tete ?Ouglfnl\lgc ?@Prorﬁ' mul a
(I11m is cobedralieayl, @Y@@@ﬁgduﬁb@l@ik}’ia@fyﬂrmrﬁl qrlatdialkyl groug s, aﬁdemptreﬁﬁegeg of an

a((::;—lgCI?I[ Chp- arﬁ%ﬂﬁ}ﬁérgg'%?gr nrt fgrggeﬁg ?u@ér(]idolrrglg%{%s%\tu el EH g:gentc%d% é%éjdalgﬂtd al |
ot her synbolmhenders, asnagbthilend abm@l, oquinbymyi,eadafenzr@xr@l, c odihodrosknadfufyar mul a
(Htrg) 1 benzopyranyl, dihydrobenzopyranyl, indolyl, indolinyl, azaindolyl, azaindolinyl,
pyrazolyl, benzothiazolyl, benzoxazolyl and the like. The substituents on the group
represented by Ar may be selected from linear or branched optionally halogenated (Cj-
Ce)alkyl, optionally halogenated (C;-Cs)alkoxy, halogen, acyl, amino, acylamino, thio or
10 carboxylic or sulfonic acids and their derivatives. X represents C=0, C=S, -C(O)CH,-, -
CH=CH-CH,-; -CH=CH-CO- or X represents a bond; R? represents substituted or
unsubstituted group selected from aryloxycarbonyl, arylalkoxycarbonyl, alkylcarbonyloxy,
alkoxycarbonylamino, aryloxycarbonylamino, arylalkoxycarbonylamino,
fluorenylmethoxycarbonyl (Fmoc),  fluorenylmethoxycarbonylamino (N-Fmoc), -
15 OSOR®, -OCONR’R’, NR®COOR’, -NR®COR’, -NR®SO,R’, NRCONR’RY, -
NR®CSNR®R’, -SO:R®, -SOR®, -SR®, -SO,NR®R’, -SO,0R®, -COOR®, -COR’, or -
CONR®R’, wherein R%, R® and R'° may be the same or different and independently
represent hydrogen, or substituted or unsubstituted alkyl, aryl, arylalkyl, alkoxycarbonyl
or ariflalkox.ycarbonyl; R® and R’ when present on nitrogen atom together may form a 5 or
20 6 membered cyclic structure containing carbon atoms and one or more heteroatoms
selected from oxygen, sulfur or nitrogen or R® is hydrogen; when R" is at the third
position of the phenyl ring and does not represent hydrogen; R represents hydrogen,
halogen, nitro, cyano, amino, haloalkyl, hydroxy or substituted or unsubstituted group
selected from linear or branched (C;-Cip)alkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
25  heterocyclyl, alkoxy, monoalkylamino, dialkylamino, alkoxycarbonyl, aryloxycarbonyl,
arylalkoxycarbonyl, aryloxy, arylalkoxy, alkylcarbonyloxy, alkoxycarbonylamino,
aryloxycarbonylamino, arylalkoxycarbonylamino, fluorenylmethoxycarbonyl (Fmoc),
fluorenylmethoxycarbonylamino (N-Fmoc), -OSO,R?, - -OCONR®R®, NR®COOR’, -
NR®COR’, -NR'R’, -NR’SO,R’, NR*CONR’R", -NR®’CSNR'R’, -SO,R?, -SOR?, -SR?, -
30 SONRPR’, -SO,0R’, -COOR?, -COR’, -CONR®R®, wherein R®, R’ and R'* may be same
or different and independently represent hydrogen, or substituted or unsubstituted alkyl,
aryl, arylalkyl, alkoxycarbonyl or arylalkoxycarbonyl; R® and R’ when present on nitrogen
atom together may form a 5 or 6 membered cyclic structure containing carbon atoms and
one or more heteroatoms selected from oxygen, sulfur or nitrogen. '

35



R13 n XL (11,g) R6 20 WO 03/048116 PCT/I1B02/05064 110 where all synbols
are as defined earlier with a conpound of forrmula (l11ln) OR12 R5 OR12 ,
(rrrn)  wWolsdsivhere R12 represents hydrogen or al kyl greapiBezmsi@ an
integer ranging formO0O-6 and R5 is a® defined above to yield a conmpound of
formula (lIlia) where RS represents hydrogen or 5 alkyl group; inis O or
1, and all other synbols are as defined above. 9.' A conposition, which
conprises a Scompenserofonthefcompeiingd of formuR(BIaR5s R1 X. N Ar R2 G6 ImYR4 R
R30 as defined in any one of clainms 1 tg@ 5 and a pharnaceutically
acceptable carrier, diluent, exci ienﬁ or solvate. 10 10. A conposition
whi ch conprises a conpound o ﬁ,w As-0dO ned@m)claim1l to 5 and
an HVG CoA reductase i nhiii® hot'est qr)jal absorption i nhibitor;
antiobesity drug; |ipopr sorder treatnent drug; hypoglycem c agent:
insulin; biguanide; sulfonylurea; thiazolidinedione, dual PPARa and y
agoni st or dha¥ dariypleveshibieis ohalegsd theirghipmerieformg gheiy stergeisemperaasaleined iner |

di | uent, exchpien e. 15 11. A pharmaceutical composition as
clainmed in g%@??\%hgﬁcﬁgﬁgﬁ%Ihe formof a tablet, capsule, powder, syrup,
sol uti on sor a3ispesesiingy copmound edfotnoda fI8K) t r eat i ng and/ or preventi ng

di abetes caused by insulin resistance or ,.inpaired glucose tol erance
conprising adm nistering a conpouniﬁgg:idﬁﬁg&ﬁHgl) as defined inclaim1l
For

to 5 or a pharmaceutical conpositRonracgorling to claim9 or 10 to a 20

patient in need thereof. 13. A nerho }%ating and/ or preventing
di abetes caused by insulin resistance or ai red gl ucose tol erance or

conpl i cat i orK edpréketb €(©ICHA L FCHFCHAEL, S MK ir€padst@td ai toond dyig |R'6r}i'n_dﬂtﬁ’ are &t r oke,
nyper| Pl e g, T PELEOLES! &8 /MRS glHem & ot eoporosi .
OR'?

OHC\(
m-1

()
10 where R'? represents hydrogen or (C1-Cg)alkyl group and m is defined as above to provide

a compound of formula (IITm)

OR12
= R%Q/LORQ
]
X x-N
R13 1 n
R (IIm)

where all symbols are as defined above.
ii) the compound of formula (IIIm) is converted to compound of formula (Illa) in
15 the presence of an acid or a base wherein R represents hydrogen; X represents C(O)CH,-,
-CH=CH-CH,-; or X represents a bond; m is 0; Ar represents phenyl and all other symbols
are as defined above;
or

b) reacting a compound of formula (Ilg)

1
RIS ~x-L (g
20 R8N



at herosclerosis, leptin resistance, hypertension, obesity, coronary 'artery
di sease, 25 cardiovascul ar disorders; renal disease, glonerulonephritis,
gl orrer ul osolognesiies, nephrotic syndrome, hypertensi ve nepRCO8BI285GHI S,
nephr opat hy; retinopathy, disorders nelated to endothelial cell
activation, psoriasis, polycystic ovarian syndronme (PCOS), denentia;
i nfl ammat ory bowel di seases, nyotonic dystrophy, pancreatitis,
art eri oscl ervdisresall sygdalstashas, definad egried vifh p gempound of famulg(IYt eopor osi s, or
as an al dose reductase inhibitor or WO 03/048116 PCT/1B02/ 05064 111 as an
antiinflammatory agent conprising adm nitstering a conpound of fornula (1)
as defined inclaiml to 5 or_ag ph Oéipzal conposition according to
claim9 or 10 to a patient in',q re 14. ﬁqﬂmthod of treating
and/ or preventing hyperlipi dgaNg; chol esterema, 5 hyperglycem a,
ost eoporosi s, obesity, inpaired\ghucose tol erance, atherosclerosis, leptin
resistance, insuljn resistance or diseases in which insulin resistapce is
t he under | yiwlgre Ratreropieyss inirogincer alliyd eteaini ®ns emngesiapgng dwinf-e eed Rniy a
conpound of I I i i 5 i cal
Compos t1 on Soehigeet g ol REthd  Gslhal fad X 1 AxBRAS FRESHE 51
15. A netshodlyderonpantis Geart lyend albeth¢r symbels erstay Hefiied abdvedi sorders rel ated to
Syndrome X, ,.whi ri ] i st of PPAR of fornula
(1) as clai r?égn%%bpcﬁ%gg?ﬁ%ﬁ?%m@%% az&’p gg&a@%ﬁ?ﬁ@%@comosi tion according
toclaim9 or 10 to a pating\@t in neggthergef. 16. The method according to
[
\ r

claim15 wherein the disorge hypértensi pig2 @besity, insulin
resi stance, atheroscl erosi T@Saﬁre‘WMaeasg or (iﬁrdi ovascul ar
educi ng/tot gl /chol ¥Bt er ol ,"’body wei ght,
n, HbAic, trifgBcerides, LDL, VLDL or free

di sorder. 15 17. A nethod
fatty acids Ordehﬁ]ﬁ%gﬁ %ﬁ%{ ggea !S;Pf,hai. Ittgei an%l aﬁﬁ%eﬁc&?ﬁﬁﬁ@? %érlgptgﬂ@cgﬂngf %hll a

bl ood pl asma gl ucose, Rifsu
conmpound of Formu efirnednclam a pharnmaceuti’cal
conposi ti on ecipenthrsglvee. claim 9 or 10 to a patient in need thereof. 18. A

net hod of treating and/or .prevent.ing h rldJ 1 a erchol esterem a, 20
hyper gl yLOen‘i @,‘ o%?q%pooﬁglro Bé"f}gc,h cgglé)?lseis% ) “?4;‘5?;83%1?‘#%3{’“’8?“&%@% C{egl %Ar lglrf?:agr,nq to

at her oscl er astidsn HMEt CoA redastast mhibitor; ichdestdrsl abespdrainbbiton antibhbsggsdsg; n

whi ch insulin resi.stance is the.underlvying . pathaophysi,ol ogical hani sm
conprising aRePRid & rﬁﬁr tfe&t%eflgg?‘#g‘%PfP°§lﬁ° l‘égg‘?nﬁé&é%l?’ bé%uag fsélggﬁﬁ‘ém%frmunt
of a conpoungigflidiretbué;alubl DPAS d&f 1 Belist br £nditive thdréfan®h pBarmaceutically
pharmaceutical conposition according to claim9 or 10 in

conbi nat i on/aEeREbH ettt diliertexspicnt peVeSA r educt ase i nhi bitor; chol esterol

absor pti gn i Nhi Righ@macaffch O@BTIobivio! by Blaimddi iR URAALEbN1 FHinSME d6n bf £ Nt
drug; hypogl ycemc agent: insulin; biguanide; sulfonylurea;
t hi azol i di ne@PBHfe POV SYPRAFRIUGRPT FURERSHINSt or & nixture thereof or their

conb) nat S_n 1M 4 BeoURD Raff) bitflorSPrefshith® dbbies ¥AREDL! Gl %si8Bfle &7
impaired glucose tolerance comprising administering a compound of formula (I) as
defined in claim 1 to 5 or a pharmaceutical composition according to claim 9 or 10 to a

20  patient in need thereof.
13. A method for treating and/or preventing diabetes caused by insulin resistance or
impaired glucose tolerance or complication of diabetes wherein the complication is
dyslipidemia, stroke, hyperlipidemia, hypercholesteremia, hyperglycemia, osteoporosis,
atherosclerosis, leptin resistance, hypertension, obesity, coronary ‘artery disease,

25 cardiovascular disorders; renal disease, glomerulonephritis, glomerulosclerosis, nephrotic
syndrome, hypertensive nephrosclerosis,. nephropathy; retinopathy, disorders related to
endothelial cell activation, psoriasis, polycystic ovarian syndrome (PCOS), dementia,
inflammatory bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis,

xanthoma, eating disorders, cancer or osteoporosis, or as an aldose reductase inhibitor or



19. A method for treating and/or preventing di abetes caused by insulin

resi stance or 30 inpaired glucose tolerance or conplication of diabetes
wher ei n twe osompld cation is dyslipidem a, stroke, hyper!| pOTORIZI&E)IGH

hyper chol est erem a, hypergl ycem a, ogsteoporosis, atherosclerosis, leptin
resi stance, hypertension, obesity, coronary artery disease, cardiovascular
di sorders; renal disease, glonerulonephritis, glonerulosclerosis, nephrotic
syndrone, hypent mﬁmﬂa@m@mag@gcﬂoemsns admemﬁqrmgaet h@mpqueidmfd"pmwy (@ as

ovari an ayndPane sl ER D Priteedih BTN E R3] BB S o1 1

i nf | ammat or ypatieowd nedfl deeemés, nyot oni ¢ dystrophy, pancreatitis,
I .eat i
arterioscl ergsi aQt bp %Itn?%t An'&%rdglg%an‘rﬂliﬁé ?W%ﬁ&?&g‘mé?r ?@&&%E&Q{epe%lé or

as an al dose e ug}ease I'nhi ror anmgt o agen
conpri si g agperplysdnsin) mgeoaomeisrpohmiw otﬁlpdlmdrgldlcasc( to)leras:e, gbérpsvdalosiag ledgtiai m 1
to 5 or a phar ceutl

|§ eclg Osbt ! Ona éa Cl%owgncﬂq u L1 resalslg mcg 1(s)rt ulé)eol 1% °
patient in MEeChelPSER TR RERLIMAPTSH Colesh PRI 4 AY1E
reduct ase i Iﬁmhbpli}@fologl@hﬁiee&tnﬁhﬂborﬁ;hsﬁfgmmrﬁﬁmﬂeﬁﬂig blcbmpourmlndiﬁ fohmﬂh () «@dr ug;

bi Guani do: - SETRGLGINEL. By hphs SPrRURE PO EARRC 4RSS SHBOREE o a

m xture ther@ﬁémq}{ndehmefeo@onbl nation within such a period so as to act

synergistically a r additively. 10 2 thod for. t and /
or prophifl axi? sAo‘?“e’g?% d]éer Eea}t@F“attaéﬁ/ Tt B‘F‘ﬁﬁ disprdegy sefafe t8 F‘? 36 X,

adm ni st eri NgnitiPcanRBbd RRtinikBriMeathgbhiel PP AR fFGRMIS(T) asfclﬂiﬁe&malmf Plonul a
(I') as clainmed in claiml1l to 5 qr a pharnmaceutical conpqgsition %ge cording to

claim 9 or 91¥ WCW@A‘PP%%%%%@“%%FIBW 3Pt 1R patient phheed HeEioht i on

i nhi bitor; antiohgs 'rﬁe\fhodqicbkﬂrdmk't@@ﬁﬁﬁ)tlg'\ﬁheﬁyﬁ e Adordor §RhyPRAENsiHNABbesity,
hypogl ycem c agent: insulin; brguanide; 15 sulfonylurea; thiazolidinedione,

dual PPARa antiliy resistmrs ethsrosglerepiscgronany REPRGHseaTe of RafiovassiabdesdsTon wi t hi n
such a periog as f quetda RYNEaRin! fof dh¥le@Bd], Wod 2%1&1{tvﬁio§6d Adsma T RGcdtet hod

according to claim20, wherein the disorder is hypertension, obeSity,
i nsul i n resiissdincHbAgt tiglieseidess d8Ls VIS o es faay tasidy ogimcagpsioe Dk in the

car di ovascul Snﬁ %EQQF% a@nﬁrms‘%r QQ&B?I roqq(g_ﬁ}uﬁg(%)t o @gﬁng(lpgi ‘gﬁ{ﬁelr Rls OIbody

wei ght, blo cose, i ns l'ycerid LDL

or free fat teyplaunmutmal ¢omaposition ﬁ@oﬂmg p Qlatrn @ or B @sﬁrmﬁelwﬁl éwdé‘éﬂﬁ?ﬂfi s es
adm ni stering a c 1 I%rgg b Qr a
phar maceut i cgﬁ' cé&) npn%{gtlﬂg‘? o(%f élfg co dlafrgllld/gII ég%gﬂr%a Sgg’g& lti&mg rdhol _S%rém_ ’
conbi nat on/ I@q;engmmtaamteupotdmsaobm Gopairesidglotaas dolémiieh ptherosclerh®is, deptiar ol

b t bi t t t o j ent
Ao ph'ygggl Gkt Bt BB d ittt RAPHANG] R-HA8r e WhEANTR"

t hi azol i di neghitt@physidogtal B&&mlmdompm@amlnmmg tama )pamﬂne irt hmddbéremmh may
e 1oL SRS, WAl SHCDRRSD. 90 B m 57514 oo 1
pharmaceutical composition according to claim 9 or 10 in comblnatlon/concomlttant with
25 a HMG CoA reductase inhibitor; cholesterol absorption inhibitor; antiobesity drug;
lipoprotein disorder treatment drug; hypoglycemic agent: insulin; biguanide; sulfonylufea;
thiazolidinedione; dual PPARc and y agonist or a mixture thereof or their combination
within such a period so as to act synergistically and/ or additively.
19. A method for treating and/or preventing diabetes caused by insulin resistance or
30 impaired glucose tolerance or complication of diabetes wherein the complication is
dyslipidemia, stroke, hyperlipidemia, hypercholesteremia, hyperglycemia, osteoporosis,
atherosclerosis, leptin resistance, hypertension, obesity, coronary artery disease,
cardiovascular disorders; renal disease, glomerulonephritis, glomerulosclerosis, nephrotic
syndrome, hypertensive nephrosclerosis, nephropathy; retinopathy, disorders related to

35  endothelial cell activation, psoriasis, polycystic ovarian syndrome (PCOS), dementia,



23. Use of a compound of formula (1) as clainmed in claiml to 5 or a

phar maceuti cal conposition according to claim9 or 10 for treating and/or
preventi ngodsamies caused by 30 insulin resistance or i rpailB&dsgdsucose
tol erance. 24. Use of a conpound of fi@nula (1) as claimed in claiml to 5
or a pharmaceutical conposition according to claim9 or 10 for treating
and/ or preventing di abetes caused by insulin resistance or inpaired

gl ucose tol éMimEety bowsl i Cistersn Biolanish Sy EOPhe rRdnFreRtHlS.  EBWeRIlatY.on i s

dysl i pi dem gantfdthde8sin Ogmp&aérs RiaA&F b RostdbpBRES] f@la%saheaﬁ@aga fodubbiRRGhGb¥GT @ WO
03/ 048116 PCT/|1B02/ 05064 113 ost eoporosi s, atherosclerosis, leptin

resi st ance, 2hypentiafamaatory Bemt comprsns AdRpistaring ra compovad 98 fogamai(dvvascul ar
di sorders; refal iflichERICo DbOBlMhARERAT b&hﬁosngh%&ﬁ&shg%& LEMPS163 10 to a

nephrotic syndrome, hypertensive nephrosclerosis opat hy; retinopat hy,
di sorder$ eficat @dle%ﬂ@rmﬁtrﬁ@mbmaﬁ@ldmncmttﬁamamel\& epiasiustaspohibpitgst i c |

ovarian syn g‘o('s@s!:,u t S tonic

dyst rophy, gféﬂgé?eéélu t ,.Ogrﬂgﬁ%s% eorb(% hﬁg 0tgﬂ\l\ﬁLé()ar %rntg gﬁsor e@s,

cancer or od$yprhceosi Qpntomswlm brguahdmsdquﬂlwt tigazolidihédiortepduad PPARS: and

antiinflarmatorx ent. ound of, for as clainmed in
5

a.co |
claiml to 3 %P h?;un?'?ﬁ%‘é%f e@ﬁf Or&? I?aﬁlﬂnz%ﬂ’ﬂ)“r §t gaﬂ’é‘ AT 87 10

for treati ngylﬁagigt@mbpﬁ@v@mddﬁgebyperl i p| dem a, 1o hyperchol esterem a,
hyper gl ycem a, osteoporgsis, obesity, inpaired. glucose tolerance,

at her osclfer 39i s, A Bghod for dhel teqatiprad 3“4 herpepphylasis ofdisoadsrotelagpdse Syadioms whi ch

insulin reS')@Rﬂﬁé&?cérﬁpﬁs@@ a&kﬂﬁ%&érMF ng a%@ﬁkﬁh%%@'ﬂ%é&aah RSt BPARZRE. Use
of a corrpoun of formul aé as claimed in claiml to 5 or a pharmaceuti cal
I

conposi t i on fereudr @) siglaigee gglapng 9> G rhgrmacpyice] W@lpaﬁa%accmd@wetﬁtciaﬁg of

di sorders rel@atigdng lfi{M@ @&%dﬁ&@sexnhlﬁ\i*&&rcého%féﬁﬂ 'a’ﬁﬁygptﬁﬂrﬂﬂﬂbﬁﬁreéﬂtﬁge&?
agoni st of PPARa and/ or PPARy. . Use of a conpound according to claim 26

wher ei n t he detigs dingerotdin ChWéQTt @ﬁ@m@tﬁ drugh digpaglyceinigs deem: resylint Rigsenide;
at her oscler Qg cﬁxg dﬁé%f (a?ﬂo}ﬁdﬁg&ﬁe}/ 1S58, Qr(dl ?ﬁg&\?srt di Qmﬁl‘ﬂ%ﬁ{éregf SOndgr- 28

Use of aco as clarne
phar maceut i ccahbmi‘tﬁbmmﬂpmsmﬂuaqnnactasdodctmgnd:rglstmlaﬂy mn@/omadmﬁveﬂy)r reduci ng

total cholestero bl.ood plasna

e ol yoori b Lot RO A5k be 1 iR 20 RURREP o dHERRE o WBEHEADp. PR

pl asma. 29. ikdatn fa‘s1sanoa;>a1|hemm1ero§1s fcolromryartéry)dlsa&e@t acam&ﬂvasoulaﬂ @dsardd. to 5 or
a pharnmaceut. cal sitian.accordi n

corbi nat i on/?éoncén¥ ﬁtoé/vfegﬂ c1g {iied @)0 #’8 uc\,"feégg% 'ig]ﬂ?ﬁ B3R ; glucose,

chol est exol naslaﬁﬁ)rmAlg,ntrﬂgrylaédmets oLnDL a‘erDQhﬁsﬁdeyfady deids bt ﬁ@ﬁfaﬁh@lHDId s teder
treatnment dr 0gl ycem ¢ agent:. i nsulin; uam d | f onyl uy

it azol | di ndBROY RGBT Bis R AgBmPRindg SoRaIE OL v Bl%ﬁavailflh. "
such a periag %o (ﬁs d Op@finaceutical composition according to claim 9 or 10,"

combination/concomittant with a HMG CoA reductase inhibitor; cholesterol absorption

inhibitor; antiobesity drug; lipoprotein ‘disorder treatment drug; hypoglycemic agents:
25  insulin; biguanide;, sulfonylurea; thiazolidinedione; dual PPARo and 7y agonist-or a

mixture thereof which may be administered together or within such a period as to act

synergistically and/or additively together to a patient in need thereof.

23. Use of a compound of formula (I) as claimed in claim 1 to 5 or a pharmaceutical

composition according to claim 9 or 10 for treating and/or preventing diabetes caused by
30  insulin resistance or impaired glucose tolerance. .

24, Use of a compound of formula (I) as claimed in claim 1 to 5 or a pharmaceutical

composition according to claim 9 or 10 for treating and/or preventing diabetes caused by

insulin resistance or impaired glucose tolerance or complication of diabetes wherein the

complication is dyslipidemia, stroke, hyperlipidemia, hypercholesteremia, hyperglycemia,



synergistically and/ or additively for treating and/or preventing

hyperli pem a, hyperchol esterem a, hyperglycem a, osteoporosis, obesity,

i mpai r ed yowsoma1d ol erance, 30 atherosclerosis, |eptin resCsiBRAS064i nsul i n

resi stance, or diseases in which insalin resistance is the underlying

pat hophysi ol ogi cal nmechani sm conpri sing adm ni stering to a patient in need
t hereof . 30. nd .of. fornul a (hlé’ij%{?S clainmed in claiml1l to 5 or

Use of conpou . |
a phar maceFiRAs% O%B%%SIEPCF%FF’ ARy FFRE T TG0 PO ORI AT
and/ or pr evksehdengardioadetles dsaudssdrddyl B0/ HébidribBnE)bTitit, B eh&aederodid4
insulin resistance oy inpai rlgd gl ucogre ol erance or_ conplication of
di abet es WHEPHEPYC SHulrome, yperiensivg fep OBCQ%‘P?%PEB%C’B?*&W athyyy, dispIdessi deni a,
hyper chol estlgtke th andbyipIei Pell GRtiVvadion, PkiREROFAIJyStic aVARAASAIBMOSIPEOS).EPti N
resi st ance, hylgterte sion, obesity, coronary artery disease, cardiovascul ar
di sor der’s; YEHHf Hitlsgmaiory GouehdissrEhapipions dystgpynigreats. arwigsdeross,

nephrotic symesaiesatihy BREIERStaEer B8 BRESHEISR! 8ShSan &R aRBLYnhibRbd gopat hy,
di sorders related to endothelial cell activation, psoriasis, polycystic
ovarian syridrofiiBoEEtory ageHent i a, i nfl ammatory bowel di seases, myotonic
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cancer or osteoporosis, or as an al dose reductase inhibitor or as an
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compound of formula (]) as clainmed in claiml1l to 5 or a pharnaceuti cal
conposi t i orPba¥B6r dNWEINt FreeiPEnes. 9 agrerawlarasis o rroRAY oRteBhcdiifastawt With a

HVG CoA rec%é@a%@u%?@fs&gfe?“ chol esterol absorption inhibitor; antiobesity
drugs; |ipoprotein disorder treatnent drug; hypoglycem c agent: insulin;
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or i ncreasldadghatglcosen iristién, PibAss Briglycerides, LDL, VLDL or free fatty acids or increasing
HDL in the plasma.
29. Use of a compound of formula (I} as claimed in claim 1 to 5 or a pharmaceutical
composition according to claim 9 or 10 in combination/concomittant with a HMG CoA
25  reductase inhibitor; cholesterol absorption inhibitor; antiobesity drug; lipoprotein disorder
treatment drug; hypoglycemic agent: insulin; biguanide; sulfonylurea; thiazolidinedione;
dual PPARc and B agonist or their combination within such a period so as to act
synergistically and/ or additively for treating and/or preventing hyperlipemia,
hypercholesteremia, hyperglycemia, osteoporosis, obesity, impaired glucose tolerance,
30 * atherosclerosis, leptin resistance, insulin resistance, or diseases in which insulin resistance
is the underlying pathophysiological mechanism comprising administering to a patient in
need thereof.
30.  Use of a compound of formula (I) as claimed in claim 1 to 5 or a pharmaceutical

¢omposition according to claim 9 or 10 for treating and/or preventing diabetes caused.by



34. A nedicine for treating and/or preventing di abetes caused by insulin
resi stance or inpaired glucose tolerance conprising admnistering a
conpound wH oBossnid a (1) as 30 clainmed in claim1 to 5 or paTpb@rose@eut i cal
conposition' according to claim9 or1140 to a patient in need thereof. 35.
A nedicine for treating and/or pr eventi ng di abet es caused by insulin
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reductase inhibitor; cholesterol absorption inhibitor; antiobesity drugs; lipoprotein disorder

treatment drug; hypoglycemic agent: insulin; biguanide; 'sullf‘onylurea; thiazolidinedione;
25 dual PPARa and v agonist or a mixture thereof for reducing total cholesterol, body weight,

blood plasma glucose, insulin, HbA,, triglycerides, LDL, VLDL or free fatty acids or

increasing HDL in the plasma.

34. A medicine for treating and/or preventing diabetes caused by insulin resistance or

impaired glucose tolerance comprising administering a compound of formula (I) as
30 claimed in claim 1 to 5 or a pharmaceutical composition according to claim 9 or 10 to a

patient in need thereof.

35. A medicine for treating and/or preventing diabetes caused by insulin resistance or

impaired glucose tolerance or complication of diabetes wherein the complication is

dyslipidemia, stroke, hyperlipidemia, hypercholesteremia, hyperglycemia, osteoporosis,



resi stance, insulin resistance, or diseases in which insulin resistance is
the underlying pathophysi ol ogical nechani sm conprising admnistering to a
pati ent iwonsegiidhereof an 30 effective amount of a conpoead/1Bd2/0sedsnul a (1)
as claimed in claiml1l to 5 or a phanraceutical conposition according to
claim9 or 10 in conbination/concomttant with a HMG CoA reductase
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obesity, it inmetéE@mbbance, atherosclerosis, coronary artery disease or a
cardi ovascul ar disorder. 44. A nedi.cine for. reduci .total chol esterol,
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P plasma comprising administering a compound of formula (I), as claimed in claim 1 to 5 or

25  apharmaceutical composition according to claim 9 or 10 to a patient in need thereof. .
40. A medicine for treating and/or preventing hyperlipemia, hypercholesteremia,
hyperglycemia, osteoporosis, obesity, impaired glucose tolerance, atherosclerosis, leptin
resistance, insulin resistance, or diseases in which insulin resistance is the underlying
pathophysiological mechanism' comprising administering to a patient in need thereof an

30  effective amount of a compound of formula (I) as claimed in claim 1 to 5 or a
pharmaceutical composition according to claim 9 or 10 in combination/concomittant with
a HMG CoA reductase inhibitor; cholesterol absorption inhibitor; antiobesity drug;
lipoprotein disorder treatment drug; hypoglycemic agent: insulin; biguanide; sulfonylurea;
thiazolidinedione; dual PPAR« and (3 agonist or their combination within such a period so

35 as to act synergistically and/ or additively.



inhibitor; antiobesity drug; |ipoprotein disorder treatnent drug;

hypogl ycem ¢ agent: insulin; biguanide; sulfonylurea; thiazolidinedione;
dual PPAR@@B04818 agoni st or a mxture thereof which nmayPo®1BEMSHH4st er ed
together or within such a period as tw act 30 synergistically and/or
additively together to a patient in need thereof.

41. A medicine for treating and/or preventing diabetes caused by insulin resistancé or
impaired glucose tolerance or complication of diabetes wherein the complication is
dyslipidemia, stroke, hyperlipidemia, hypercholesteremia, hyperglycemia, osteoporosis,
atherosclerosis, leptin resistance, hypertension, obesity, coromary artery disease,
5  cardiovascular disorders; renal disease, glomerulonephritis, glomerulosclerosis, nephrotic
syndrome, hypertensive nephrosclerosis, nephropathy; retinopathy, disorders related to
endothelial cell activation, psoriasis, polycystic ovarian syndrome (PCOS), dementia,
inflammatory bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis,
xanthoma, eating disorders, cancer or osteoporosis, or as an aldose reductase inhibitor or
10 as an antiinflammatory agent comprising administering a compound of formula (I) as
claimed in claim 1 to 5 or a pharmaceutical composition according to claim 9 or 10 to a
patient in need thereof.
42. A medicine for the treatment and / or prophylaxis of disorders related to Syndrome
X, which comprises administering to a patient in need thereof an agonist of PPAR¢ and/or
15 PPARy of formula (I) as claimed in claim 1 to 5 or a pharmaceutical composition
according to claim 9 or 10 and a HMG CoA reductase inhibitor; cholesterol absorption
inhibitor; antiobesity drug; lipoprotein disorder treatment drug; hypoglycemic agent:
insulin; biguanide; sulfonylurea; thiazolidinedione; dual PPARo and B agonist or their
combination within such a period as to act synergistically and/or additively.
20 43.  The medicine according to claim 42, wherein the disorder is hypertension, obesity,
insulin resistance, atherosclerosis, coronary artery disease or a cardiovascular disorder.
44, A medicine for reducing total cholesterol, body weight, blood plasma glucose,
insulin, HbA,, triglycerides, LDL, VLDL or free fatty acids or increasing HDL in the
plasma, which comprises administering a compound of formula (I) as claimed in claim 1
25 to 5 or a pharmaceutical composition according to claim 9 or 10, in
combination/concomittant with a HMG CoA reductase inhibitor; cholesterol absorption
inhibitor; antiobesity drug; lipoprotein disorder treatment drug; hypoglycemic agent:
insulin; biguanide; sulfonylurea; thiazolidinedione; dual PPARa and (3 agonist or a
mixtare thereof which may be administered together or within such a period as to act

30 synergistically and/or additively together to a patient in need thereof.



