2 6 JUN 2006 WD 03/048116 PCT/1B0 2 /115 0 6 4 NEW COVPOUNDS AND ngl R USE
I N MEDI CI NE, PROCESS FOR THEIR PREPARATI ON AND PHARMACEUTI CAL 1SN @is
CONTAINING THEM 5 Field of the Invention The present i nv f?@“ ‘FA at es to
novel antOdP4d&tfc, nypol i pi denic, antiobesity and hypoch H S i
conpounds of for rrul a (), their deri vatives, their anal ogs, their
tautoneric forns, their stereoisoners, their pol ynorphs, their

ph?r maceut i g@bhycewanumﬂwamsm UBBIIN Nz[nmmmlkoetlss FOXE TRt e )

sol vates an acce sitions containing them
More parti CLF gﬁ‘b‘%&b M‘g Bgﬁc‘?t T&Q%&HHEAWWﬁe gener al
formula (1) whi ch are predom nantly PPPARN agoni sts, their derivatives,

their analogs, their tautomeric forns, their stereoisoners, their

pol ynor phs, their pharmaceutically acceptable salts, their pharnaceutically
accept abl e sol vates and phar nacegtd£8d thY mnvesicigi Ce€Pt abl e conposi tions

containing them (1) R6 wherein R rtepresents nydrogen, hydroxy, halogen,
| i near or br ancféd preSnt Giventicd ielptes to novebantidgmbetny, ppdlipiden @1, -2@ichesigl koky,

substi tut e% ochb'l%?tb@&hué%%@o d¥|06}J éyljpulgr i di.r a%es thc:l%xp nr?alévosg%lbe?re rwth

t he adj acent* grou represen hydrogen
branched ( @ht@ﬁ&)c fatrky Itheir stevemgoners, tﬂarr@nlylue@}ﬁ Ghe@ﬂ:ﬁammdnuxgl,y a(:(éjata@!le?)
al kanoyl ,

| al kanayl.. substifut d or bstit R2
forms a boﬁ %glog‘elfh ]?aqﬁa?elli'?én?’ %CGP%H% ptes has?grB %rﬂm?ft“ ﬁﬁﬁg’ \):/PBE'#)F ut ed or
unsubst iot ulcestperitutesomemgttkan f rom |inear or branched (Cl-Cl12)al kyl,
cycl oal kyl, cycloallc cycl o l.ken 2) al kanoyl ,
aroyl, arylal kyMor%\rP?%Eakgﬁowe hHu F%V€9%9‘X/Fe?at¥fef° &8‘3?%“%5 H’et%? cﬁﬁ’f‘?ﬂagl lyl,
al koxyal kyIf@mahmy)mﬁdhb&ewmdoarmhwwmb@ragbmstal thivik e 8, Y AnaQgs,
aryl am nocar bonyl  groups; R4 represents hydr ogen or substituted or

unsubst i t uthedr GREERECs BIEst @alrfﬁt?s?ﬁqumrﬂmbrpo mpaRiife dhquiCphaompgeutipliy |

cycl oal kyl ac@bbie 344 atki! phRLELAGHT! Yoo Qﬁ%eﬁ&%t&l A pRAmISL.ELARS yl al kyl
groups; Y repiesents oxygen or NR7 or N(R7)O, where R7 represents hydr ogen

or subbt i tereptiblsrcoppaetibasicontrialedicups sel ected fromlinear or branched
(C1-C12) al kyl, aryl, 2 6 é]UN 2006 V&) 03/ 0 148 116 PCT/1 602/115064

wherein R' represents hydrogen, hydroxy, halogen, linear or branched (C;-Cjs) alkyl,
linear or branched (C;-C;2) alkoxy, substituted or unsubstituted arylalicyl group or forms a
bond together with the adjacent group R
20 R? represents hydrogen; halogen, linear or branched (C,-Cj») alkyl, linear or
branched (C\-Cy2) alkoxy, (Ci-Cy2) alkanoyl, aroyl, arylalkanoyl, substituted or
unsubstituted arylallcyl or R* forms a bond together with R';
R? represents hydrogen atom or substituted or unsubstituted groups selected from
linear or branched (C,-Cip)alkyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, arj;'l, (Cy-
25 Cplalkanoyl, 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 (C,-Ciz) alkyl, cycloalkyl, aryl, arylalkyl, heterocyclyl, heteroaryl or
30  heteroarylalky! groups;
Y represents oxygen Or NR’ or N(R7)O, where R’ represents hydrogen or
substituted or unsubstituted groups selected from linear or branched (C)-Cjy) alkyl, aryl,



2 aryl al kyl, hydroxyal kyl, al kanoyl. aroyl, aryl al kanbyl, heterocy?

het er oaryl heteroarylallyl al koxycar bonyl or arylalkoxycarbonyl é ﬂﬁ&ﬁ R
4 and R7 together forma substituted or unsubstituted 5 or menber ed
cyclic ?F?Ugﬁﬁ¥é contalnlng carbon atoms, a nitrogen atd%?”“ﬂ?@ﬂmﬁay
optionally contain one or nore addi tfonal heteroatons sel ected from oxygen,
sul fur or nitrogen; R5 represents hydrogen or substituted or unsubstituted
groups seg%m@(ﬂ f y@Pa 3, all@lan@Iny|1roy?YQJrﬁ@]'kKNdyyl CHdrO8)cky ] ahdi&rBhm ar yl
aryl al kyl, "aroyl or aral kanoyl group. Ar represents gubstl;uted or

unsubst i t h%t@aalg}a&arbsﬂ%@%erpwl fqrcﬁwla%@wéﬂmﬂhgﬁw%% andpR p RSP AEY

pyridyl, %@Lub@mhsedttﬁrmwhu&ad silok usmﬂélﬁé)@&z @}&fe%ﬁmutﬂ%"@&%ﬁxﬁ@éhmoﬂ-o

di hydrobenzopyrany , i ndol i ndol %@ﬁ/ azai ndol yl, azai ndol i nyl,

pyr azol y| domperyBegatey v lc%éﬁi@fe‘ﬁ Iy contpie R & Mokeaddutionabhciarasiprs - O =0) -
S) : e Q. S-, -O(CH2)d-, - NH(CH2)d- ,

-O 3 Segcé?ﬁo Oxﬁ(m I%mt%gs@ CR2=CRb-CO- where Ra and Ro nay be
sane or d| ffer%nﬁpmmti@&rmm Sh@ﬂdﬁ@@eﬁ wisulfs@tuted geYEsl selected dronsalignl, | nt eger -

of 1to 4, p b uted or
unsubsti t uFQnil %5"3%%&2 @i@egﬁfl@g)rﬁ@f er’iogg( c’ar%%ﬁ]}aﬁ‘aﬁ&%{c{ Fcoxycar bonyl ,
al kyl car bony| oXkyreprabdntxapbaiitived pt ensuhaituted gioopsyetected fyonadivalent phenylene,

aryl al kox bnlamn quorenIneth I , -

{1 or eny! TSRS ar Danghart HE0 FRY Frsey SN A SRateon B boRiBsat e, 20
NR8 CORD, dmﬂfﬂma@yrmscoﬁmmo mcndmgasNRaﬂmdo}yasozaaamdomgB pBRAlyL
SO2NR8R9, tﬁ R§ i (@3 g - CONR8R9, wherein R8, RO and R10 may be
the sam GPOBRA @r}éff‘f’tzo’é"ﬁay AeREN %ntly represent hydrogen, or substituted
or unsubsti t utXedeprédekitl -C(a0OY, ~Cergyl, alksd)-0,aldery-Cay miPh-sQr-O-(CH,)a-, -

aryl al ko nyl £sent It atom t oget her may -
forma S%ﬁa@?ﬁ@ qucaf @Ser&%@?ﬁsuc }tsj Z:ic&ﬁ-m ﬁqﬁ] &g &@on %cgtgﬁ‘h{y and one

or nore heheroshets GEtestad réfre@hobigasn of b f-@&)al@f/l_ Biid £0@GRer HO1 to4

hydr ogen, when R13 |]§ at the third position of the phenyl ring and does not

repre ntorﬁyEfPEFﬁ"é’r‘isa represents hydrogen, hal ogen, nitro, cyano, anino,

haoal kyl, hydrdxy¥m@Eensd Bstfsifutddest msuwm&ﬁ ctu t RebcBh Odin $8)1861ce/ohyIOM | | near
or branched ]S(Cl ClZ al kyl, aryl, 30 ary heteroaryl het er oaryl al kyl ,

het er ocy ¥ O@ICRI@QWI rrﬁ%]éi“lbewl%ﬁ n@lkmmaé;qnw P n G IRDRERGEANBERY | |

aryl oxycaarrmmmycax%uﬁ%wycar bonyl fuafeklBethoxgEdbilykoxy, —al kﬁ;ﬁ@é)bonyl oxy,
al koxycar bonyl am no, aryl oxycar bonyl am no, aryl al kox ﬁ%r bonyl am no,

f I uor eny HiordrslydPpeaTy Piiating c §N-Fomoehor ép§Pres WEBRQRRE N Froc)

- 050248, NWRQJR%%QQOE@{SCO?@f C@i@s Mmhsows@%ﬁ@‘ MNpBCONRIRI0,
- NRBCSNRBRI, - S[PR8, -SORB, :SRB, 6 JUN ; goo s o
SO,NR® R, -SOzoR -COOR?, -COR?, or -CONR°R herein R®, R? and R'® may be the

same or different and independently represent hydrogen, or substituted or unsubstituted

alkyl, aryl, arylalkyl, alkbxycarbonyl or arylalkoxycarbonyl; R*® and R® when present on

nifrogen atom together may form a 5 or 6 membered cyclic structure containing carbon

25  atoms and one or more heteroatoms selected from oxygen, sulfur or nitrogen. RS 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,;-Cy)alkyl, aryl,

30  arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, alkoxy, monoalkylamino,

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

alkylcarbonyloxy, alkoxycarbonylamino, aryloxycarbonylamino,

arylalkoxycarbonylamino, fluorenylmethoxycarbonyl (Fmoc),

fluorenylmethoxycarbonylamino (N-Fmoc), -OSO,R?, -OCONR®R’, NR®COOR’, -

35 NRCOR’, -NR'R’, NR’SO;R’, NR*CONRR', -NR®*CSNR®R’, -SO,R?, -SOR®, -SR®, -



WD 03/048116 PCT/1 611 2 /15116 4 3 S02NRBR9, -SQ20Rs, - COORS, CgR9
_CONR8R9, wherein Rs, R9 and RLO may be same or different and i ndéSehddfil y
represent hydrogen, or substituted or unsubstituted al kyl, aryl. arylalkyl,
al koxycar¥8#3/P*81¢ aryl al koxycarbonyl ; _Rs and R9 when pr esé’rﬂmgﬁyh?"ﬁ ogen
atomtogether may forma 5 or 6 menbered cyclic structure containing carbon
atons and 5 one or nore heteroatonis selected from oxygen, sulfur or

ni trogen. o NEER’,i-pOGORY, -COOR’0-AER6-GUNRTR’] Shabini it RYSHd ROy Del@mf. The
present invention also relates to a process for the preparation of the above
said conpdUrfdderentiperindgpandsgtly remesent hydraseat qryabstitgtpd py vpsybstitred pkvk or s,
their sterep|SOURIS, allloRfldrb RO YRT RSy hBEAYL RhAIIECA ?&lexlltﬁbn%“r‘tﬁf‘g% abl e
salts, their” pharmaceutically”™ 10 acceptabl € sol vates 'a.né) phar maceut 1 cal
conposi t i orgona degedichimay fememd oriangplessycinstaiefire ponidising celban aonsandovel

i ntermedi at r ' I.Afgl . Ir use in the

pr epar af[jil on&%%orglgfr%pq%ﬁ%gso%ggef%@fgonz %ﬁgﬁéél{ﬁhg)?}m% gﬁ'as anti di abeti c,

hypol i pi demi ¢, a@nisianbetsger froanl tch pelohie ke BitegenfremiOdo 6onpounds. The conpounds
of the present ifventiogn |ower .plasm.glucaose,. triglycerid 15 i nsulin,
Cover total cholSSParal WTEIRAR (ther LaBoRRS ot Brro ot potsinseioL) and
decr ease | aomgemnsist thelri gnalopat thein dédiBtiyes, kirchuthavge dorbenékircieadoimbieact on

hear.t ' d h | is. Th ds ,of I
For it (1)1hd PTERFRN | Fero BB BISHY st Mt Fonet rRISTPERTRBRL and! or

prophyl axi sac&fptdblesonaes asdipharagcatibt capEdsRions ttaifibg Geh. peri pheral 20
vascul ar di seases and rel ated disorders. These.conpqunds are useful for the
treatment of hy ?|Rf5%ea‘bm"§fm?¥yﬁ§?gfr3&?%&? d‘,OVFI}yHEffIEWE'IaEE't BIoGPsETs Bt hefher i ng
of at her oggéparatibh,PBB Gls€iifShe MePhraforesycdnPaud@nst foymbila PR BbR)us@ls LDL.
The conpounds of the resent 1 nvention can be used for the treatnent of

renal di sed8Hdiabsties ypprhgidenicorritolesiy ephimiperiolesrolamicafopeerisosi s, nephrotic

syndrone, hyper g8 SdonoeRhs 0 sl gfesm Snveatid towe phlaeRa b iYese ] g1 F@pRAUNdS Of
general formula (1) are also useful for the treatnment and/or %rag{)hyfam s of
n

leptin FesiRutipdeves mii fetrsiraddse spdinrese dishdf iy direrreraiidalt gad
syndrome X grehseasw KRS ligpiodin (I0BES Whith Hals ¥ bR AcAP bBLRABE GorohAY RRAFY heart
di sease and_other cardiovascul ar disorders. These conpounds nay al so be
useful as disewand aarsederesisi nhi bitors, for inproving cognitive functions in
dementia, treat g shafiRil 6f GQIRH eG Rl AMSare Fb i 15 QEHBRS the) Fefflt 1R for
endot helial cell activation, psoriasis, polycystic ovarian syndrone (PCQOS),
i nfl ammat ortge nmpntdarﬁéasﬁsphwl%@béwg%sS,UCK}ﬂota@rﬁr@Clﬁthr 8y, Ppaherabat i ti s,
arteri ogc! GhORLS dist AL ARPRIME GXARLY O E8hbAAIILRAOR! Br i MdatiilRb}ON and
for the treatnent of cancer. The conpounds of the present Invention are
al so usef ulhyperlipifemiat r dapershyceraiad/ dypgehofshigiadsiie, oflowdragabel eatbadoderdd seases
i n combi naty C Qi t j ] . H t

lfgﬁ%%fé%@, QzﬂﬁLagv;%]F o meﬁéﬁg{qﬁop%mﬁpsﬁ Prk N.@hy%lgaﬁ,ug A5Fe

i nhi bi tor; l'estero ption i tor;” antiobesit
present invention can be used for the treatment of renal diseases including

glomerulonephritis, glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis
25 and mephropathy. 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 usefil as aldose reductase
mhibitors, 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



2 6 JUN 2006 WO 03/048116 PCT/1B02/ 05064 4 drug; |ipoprotein disorder
treatnment drug; hypoglycem c agent; insulin; biguanide; sulfonyl urea;

t hi azol i\gbrﬂ?/ js(m,e; dual PPARa and y agonis or a m xture tpgjl'rﬁg(jz.“@éx U%Zpﬂﬁj
of the I'nvention Atherosclerosis and ,ot her peripheral vascular di seases
affect the quality of life of 5 mllions of people. Therefore, considerable
attention has been directed towards understanding the etiology of

hyper chol eshgr Gp@idtainadtiorigp afdabpdrgediug, anpbaleealiopent inaflinefdigahidee

t herapeutic strategi.es.. erchol esterol emi a has been defined as plasma
chol est er o?“lf?%‘gFa?%Hé’f"l‘gg%g’é’B%" d“ﬁ‘r%ﬁ%‘éf“?‘ﬂﬁ/agﬁ’éﬁ%é‘&“?i%“h@e’@ﬁfI ed "normal "

level . Recently, it has been ggaepbesk 6tvab avetiigh” 10 plasma |evel s of
chol esterol are much bel ow the "normal " Tevel of chol esterol in the general

popul ati on and Athpsosclespsiotndeeiherneripheral wsqulyi dwasss aficpiDpe iagality 6 dide o

chol ester qlijiida€ Ve pkdpieS afeMert heon SRV HktedRn ThoaRkn ) diYRldde owhigr e 1S
clearly a definite cause and effect-relationship between

hyper chol esteptarding theatiglognmf hyperehodesteaplewiar and hypastipidsoag and dgvelepmant i pl e

ri sk fact Qrsseddsh Ihessholesterol is present in the esterified forns
with 1.5 varfl%us heg%grot el%%esuch as Low density lipoprotein (LDL),

| nt er medi at e dé&hypércholedi¢rplsprinhed heefil Bifined § glasniersbilegtetol popl BabiexceeddDL) and
partially V Si «] 1L ROP i L)y i J.y j.ndicate
Phat ¢ ney ataf Yot ARRR S Lok RADIAE! Rkl b R H S A ol PO °S
Wit h ser umpldsiok-letetd ef tholedterobacenticlabelowsthé Smampflédevebiof @holestétol Endgfle. J.
Med., 325 (1991 373-381). The.risk of CAD.incr Ss.Wth increasing 20
Vovel s of SFARARIE, 0 e Sp ot Gy orsPsehie CeT Poimpishote o ChGTHY
coronary asdl fiesebsad tharbprimes, (af @ded’yuathe Wilheh iclearpr & definiteycahsecndand
esterified cholesterol. Mller et al. Br. vy 282 0 (1981),  1741-1744)
have. ShowfTEHAFERIEPateaven HrpeRofabiol i ety B puRdary 1 RAhGwES or
sites of siti@naslipleiriskcastionaMpsast e ichsleatrohismesenaidhbiegBrifi@l fhmhvith

HDL- chol esterol .. may 25 protect agaj nst the progr {on of atherosc|erosis.
P Gar 08 oraates lpgRapis s Hihs 65 107 dengH6)PomaE i ALkt B SIS DT i L1 0
experi nenlrl]ip&ﬁ}afeD}le@DU),SHﬁigipd&lsﬁy quopmuf I(ADLY %erﬁatr&ﬂ@/lhasl fvregmlda:faldbﬁsézﬂhey
suggest that eplete tissues of excess free chol esterol and
transfer PLPORIBLE, @PEW‘BE*BF Ll wmdicate, Byl fReee i SR BYEFDICOTFIAREsBP: |

(Maci ki nn@gw@tn 8KD ant ath&oleroi1 @t séfln HHABEholes?pdiGodeihtionk8 aglpgde,

agents that increase HDL chol esterol 30 would have therapeutic¢ significance
for the tFed: Redtelof: Hoperthd P8tk ¥ tPeh: Aharitk ofdop Brissgashe yith freEnges

(CHD) ., Obestik¥riprandinggnse highly prevalent in affluent societies and in
the developing world and is a major cause of norbidity and nortality. It is
a state of excBsSABo@gngrally “GEY $HaalEt i1® Farotfhecrenise $nd reghes pisHicsy &euncl ear .
It is bel ky@dHid 26 pPhaBB BLd fnd0dstedifRd Qholesterol. Miller et 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 et al.,, Arteriosclerosis 6 (1986)

434-441 have shown by in vitro experiment that HDL 1s 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 ez 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. Trrespective_of the



35 pronmoted by an interaction between the genotype and environnent.
Irrespective the 2 6 JUN 2006 WO 03/048116 PCT/1602/05064 5 cause, ZQHHN 2006
result is fat de 05|t| on due to inbal ance between the ener ke ver sus
energy eXpRf¥MYite. Dieting, exercise _and appetite suppr es'geleh3 WiV been a
part of obesity treatnent. There is a need for efficient t herapy to fight
this disease since it may lead to coronary heart disease, diabetes, stroke,

hyper | i pi degide, #04tsuliOft BOaEFRTtHoh i dhe ihaABRIRELe Serf&nt !hlz'etnﬁrg@ﬂﬁtaﬁ@@h’rs@st her
psychol ogi cal and SOCI aI robl ens.. Di abetes and/or insulin resistance is yet

anot her di s&s® swPeH Iptifay SEFFiEscand appratic HRRTFHgn bvebaprye PEbRIAEEION i N
the world. pasubih Fiesd ﬁtaaﬁ&ﬁ fbﬁe@i@x%ntdt'h@ﬂz;w ahesth: At histabe Qfnce iMAY e ’éoo exert
its biological action across a broad range of concentrations. In insulin
resi st ance, carprary duyrtsdieqast ediabeinso sielke, yhyherhidamisu eeyt ofstaopdiitisn redyced

conpensate f pl asma gl ucose
concentr gat i %ﬁélf %2{1/«?%%@3( gﬁggﬁg{:mlﬁn&g‘l %give %Ps o?l%{ﬂ% di abetes. Anong the
devel oped count r Pebetesl alaid@tlesnlumbdmtams R anculnmntﬂtsnasp vdidhesevemly dffects the

associ ated w arl et abnor nal 1 ncl d| n besi t t ensi on,
ypor |1 pi denrlt 8 1B Fotyon 3 2R OBha iy JEHGHER R Shblrtone YRR 81

(1987) 350 B&?lm tbﬁelnr its blehgoal betioh. achdas abuoad%ngel%ajnc&&&{ﬁm In]mﬁihhm

pUbI 1 cat | oD e s sgaes PPty e A S HgryT BT ABTOPRRSGM D8 ¢ ha

[ BSU! |t n 16 esd&‘éc?ﬁﬁﬂmgmhxdﬂﬁlﬂ&tplm?a@mm mménmtaam &;hga\bqbﬁ;se@mdrdle:w?wmm; gl ein
obesity, ertens sclerosis i abetes nel litus e
associ at i onR‘E’J‘f’ete néﬂPP%%ﬁé%l ‘g?%fi‘?ccé’ W?%%ﬁg@g%umﬁ)}bércf”élﬁkqnc?ﬁo‘ﬁﬂﬂ A& na has
beeR descri iﬁb@@tlzﬁ%d afatamdm?(qa)zf aBaotinabtidsisdhdife blfjkﬁitﬁtf@ﬂﬁ%n@i&n tﬂ?ﬁetﬁﬁﬂéﬁlﬁﬂ

pat hogeni ¢ |i nk- Syndr one- p em a i cause for

car di ovasculacqovyednd ot Agt gérglﬁhé\f);ld@ va{sé{rﬁaa'”o‘ipg%?s%%’ 3% dnCtisk of
CVD i s rel aggghctifol Mereddb. gh@mls@ysa(d-m De@m t Yovest] GOQHOEEITT) - BOY add-bher( Very
Low Density Lipoprotein) seen in g\’dem a,. Patients hav] n}g, gl ucose

i nt ol er dhcefPHsIPRAkicatins éPaé?fEé’“b]i‘Cﬁ%a'a&F’t 6 SPGBt S PR M drAraSHEY Pegg her

ri sk of CVDrechHiRHM:S ishlfl kftdnbe 1laGeRAFE hypeNSulifdpaRadeBdonk ORI Rbe R

plasma 25 triglycerides and total cholesterol, in particular LDL and VLDL
and incr easPl??@lt)H[m’PmE%}O@s pibpropcleiatip and bk Ahbstergme i ovhe euPMtial Seases.
Per oxi some RLald £&E@LY whiCtiN), 80pRRAER A SankPRARS Deed a8 PR £86RRION S
belonging to the steraoid/retinoid receptor super famly of |igand activated
transcri pti tayifgissdingesiggger apthe cptralpatjeggnipdiskiSypdromegtr . Opin. Chem Bi ol .
1997, Vaj. fdidenl LM | daadd 30caPBE AXEIRTE V) Ghd b@EAlApheet | Vat ed
Recept of (F>F>AFe53§i“?h“"a\%ﬁe1 ol idiefie BRARS Calid fkaRAE ALIRTEVD) PAR-I%a%d PPAR- 6.
These PPARsvasedad diseassxpHéighsrigh a5f CVEY fetelafehde tb? hlﬁlehdﬂﬂb @QWDRAH%@quence
el ement s. Cﬁprﬁﬂo&uﬁ%HQ}ﬂﬁs (FRALoRGIInVRS BipBproRid) 8L iS Byptfifilidtih. PhddisOne or

more of the
having glucose intolerance/insulin resistance in addition to hyperlipidemia have higher

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 (PPARs) are orphan réccptors belonging to

the steroid/retinoid receptor super family of higand 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-§. 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

PPARs have been implicated in the reguiation of triglyceride and cholesterol levels in



PPARs have been inplicated in the regulation of triglyceride and Ch};’éﬁ t?rol
levels in 2 6 JUN 2006 WO 03/048116 PCT/I B02/ 05064 6 ani mal nodel<st @MJ.Q@S
pat ents 4 ;5,859,051 and PCT publications WD 97/2 . - 99/ 04815.
A weal t rﬁ%ﬁyl&rﬁgﬁ?mti on exists on thg influence of PPAR agéggﬁ?zsﬂ%ég%n t he
cardi ovascul ar risk profile for exanple fibrate class of conpounds which are
weak PPAR- 5 a agonists correct atherogenic dyslipoprotei nem a. Several

angi ogr aphingmdl &Il Bofrtdntd 5847 d08Y 6,366 0PNatd R Eutlichensfwoisal2sagd.i on of

t hese dr uqé o at hgr osclerotic lesion progression and results fromprimary
and second pf 6943\} 'ntion trials show a decreased inci dence of

cardi ovascul ar vealts -of RtaRh8oMexi8R torHRS ffeendS. of PPRRIE dddnRRaLMELO! Ogi cal
Sci ences; 2001; 22(9); 441-443. 10 Despite the fact that fibrates, which

are weak PpERvasakaritiskperie foreyeaple fhate greatrgompeyidy sdiqhcse WeakePRABNd
| evat g t !pﬂg{-i | gl AF , : " f
ghg;/ge(,% bggaaé[?g}eé%o 1-']%(%tw e %ggggd?ﬁ&%%%gyﬁg%ﬁ%ﬁ&g%lg%g%r%c}nﬁﬁggggﬁ a!{iosi tis

and cont r davedénsatstrated a bemtficinl astion dfthdseplaigs ed afhenssclesntd brpegrogrefsinct i on
and in pre nur sin 1 ver .1 tapld progress
in the unﬁggg‘%gaﬂﬁsd?tﬁgl %r?m rlxea%fl g@%%g?ryl:}%%‘g?‘ﬁ& :Pr?\ﬂlsd%}%%/g? ggﬁc%g% 15[5 E)}%F‘i o ogi cal
condi t i ongaidivvashdidriegmntt. qRidoge Welahd Gdass Tk it g Hirehds/ muPlaipinecol efidab Stienaes; | 1 pi d

profile. r_i ajey ory activation of aortic snooth nuscle cells, which
is the ha?‘;‘pg&a?gw(%f at%@roscl erosis, seens to be inhibited by the enhanced

PPAR- ajpact i vi t Despife\BORE Oithdt fitldids, balidhird @edl PRARGEACHvABRDieddR4he 141- 148) . 20
Recent evi dence suggests the role of PPAR-a receptors in_inprovi ngl insulin

sensi ti vi Ppsmpiriglcetide Lyeliend ASTAE 8 leveh oD Gvdmrligpeerse dhta8t §otand nuscl e
l'i pi ds i nmddiegd dithbRS, betARL oﬁ@cﬂﬁ@ﬂﬁcﬁ@%@@hﬁﬁﬁ%ﬁi@h A8scAlasBetH Gk BIyokigk S, hi gh
fat-fed mce and sucrose- lard fed rats, PPAR-a |igands inprove i.nsulin
sensi ti vi #d epidragpdistied in magpntp sithinpairgdserpl apdligppiinfmaliqn apdtiy prsenattie st ati ns
has been ljpk@dink Kotmenl 0SS talk with PPAR-a receptor in 25 addition to
limted chol esterol availability. Some clinical trials have shown

i mproviément i Hoveser there ambden rapid yrogreds tethe undeeataridingf ¢fidharodssofiifiad-enpl oyed.

Mo o b 11 S8 HRR ol e P AL 94 Qudiion ) ARE (Fetia iRty AR
Doyl e P. 3§ifecanadn ligidaspfils. The iflambiatobe adyati@0ofaortiOsmoatiy mugdl7 cellsndhRbgl ans N,

Sangui no E.a JRET:
15 the

) Per i : . 2002 . 302:,.232-239) . .30 Tﬁyﬁ here IS an
i nteresting egﬁqg?azﬁ{ééﬁfl %Fmﬁﬁifﬂ?lg’ Sﬁgné%f"s esmttuél ?ebyurgég BFe9 7 p‘?%'a %JEIHW'OI and
as per recesnhecgVi slehicernéfeadn fancet) 1990) 359, t€lsi4Pance. Limtations of the
currently avajlable nedications couple i t.h the fact. that
i n B

abnor Rl i ties BPEHAVIARRES, PUE8SST\E] S TCERIRTSt We‘r’ﬂﬁrg%gégimifif nor e
potent angsahgy. FRRAR ReRUMLEISed kiht 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-a ligands improve insulin sensitivity and obesity. Further the lipid
lowering activity of the statins has been linked to a cross falk with PPAR-o receptor 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.
1. 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-a agonists. In

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



continuation of our research work on PPAR agonists (U S. Patents 5, 885, 997;
6,054, 453; 2 6 JUN 2006 WO 413/048116 PCT/ 1B02/ 05064 7 6, 265, 401:9 PGhy 2006
appl i cat | ey IBOZ/04275) to address this unmet need, apggf @ﬁo#&
conpounds "have éen synt hesi zed whi ch; has been dlsclosed in the present
invention. Prior art 5 A few al kyl carboxylic acids, their derivatives and
their anal ogs have been reported to be useful in the treat nent of

hyper gl ycem2s5a00: hypedpplicities trRITIENT B2 7 Soeaddtess Wgh unseMpesdnds ses GFi bed in
the prior art are outlined ﬁ?z oW, %% ﬁgﬁﬁpgl' 5, 308?726 VWO 91/19702

di scl oses SewRpuds BaugReen syr By Bt% e disglesed iy HePrRSErIRENEP. gener a
formulas (l1la) and (Il1b) as hypolipidem c and hypogl ycemc 10 agents. X- Z1
Z yA'M |COY Xt R Z- Y (Ha) X~ (CH2)nt (1 Exanpl es of these conpounds are
shown in fornulae (11c) and (11d) codyiargttph 15 (11d) ii) International
publi catsi on NOSA #6384 Qﬁ@&%h@aadél\@le%ﬁdc%&ﬁ@s HSELiP 8RTogs FANPRUAYS, 00k f or nul a
(Il e) CH3 Ra-N, An exanpl e of these conpounds 1s shown
in fornul atg b¢ qu)ﬁ?lgg t](lq_g[e:@)le@@xljhquglgcemla and hypercholesterolemia. Some of such

compounds described in the prior art are outlined below:
1) U.S. Pat. 5,306,726, WO 91/19702 discloses several 3-aryl-2-hydroxypropionic
acid derivatives of general formulas (1la) and (IIb) as hypolipidemic and hypoglycemic

X 4 ‘\/COY1
ZT oY A~ OOV T,
Y 5 Oty XR

X'R 7=
\‘\

10  agents.

Examples of these compounds are shown in formulae (IIc) and (¥d)
COGCH

O Q (fic)
Ph‘{ \ m
\N o Okt (1Xd)

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

15
compounds of formula (II e}

COQH
CH; S , (U e)

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

o COOH

NG ar
N /©/|4‘\< OCH,CF
<Io>— N ™o - 2

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

discloses the compounds of general formula (II g)

20



NI HOCHCF3 (Ji fl O iii) International publication Nos. WO 94/13650, WO
94/ 01420 and WD 95/17394 discl oses the conpounds of general fornulZb (UN 2089
WO (13/Q 81%6 8§ ,6rL-X-(CH),0A2-A3-Y R An exanpl e of dheges@gpounds is
shown i WHGAHA'E (11 h) 2 6 JUN 2006, PCT11B02/05064 (11 g) CH COCH3 2 2
NCH3 ~ 1l (Hh) ON,,---OO'OPh iv) International publication No. WO

00/ 49005 di scl oses the conpounds of general 5 forrmula (Il i) ° R L2 -Y An
exanpl e of these conpbunds-jcHshowy-Lp2ipfmie 11 j) COBHv) |nternational
publication No. WD 94/12181 di'scl oses the conpounds of general 1o fornula
(11 k) X-Yazepxgmyple af hege qonppumds i Bllﬂ\miﬂi'zﬂmlgg(@-IZ) 0-1-C-R12 RRio 'Rl1

CO,CH,CH
@8— N0 Ow0pn

1

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

7Y

'Z'R— Het—L'—=+ 12—y (i)
,\//‘
RZ

5  formula (II i)

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

H
Q 0 N (i )

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

X—Y—Z~Ary—A—B (1K)
8
O R\/ Rg
C—R™ 9
_7( (CHp)p-C—R 2
R R” or R10 R11

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

HhO\/\ i I
COOH any
N H/\,/

H
NHSO,Bu

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

the compounds of general formula (II m)

R1\ 52
H S 2 (It m)
N
Z—Y—X COOR®

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



or An exanpl e of these conpounds is shown in forrmula (Il 1) HNQ-\ COCH

1] ) NHSO2Bu 15 vi) International publication No. WD 93/16697 andl BJURanpgnt
No. 22 cl oses the conpounds of general fornula 2 CTR
(11 %’V(ﬁ@” 3 An exanpl e of thgse conpounds is shom##”#“}/gﬁgrﬁl a (11
n) V\D 03/048116 9 COOC2H5 HN~(CH2)40 \/ OH 2 6 JUN 2006 PCT/16112/05064
vii) International publication No. WO 99/62871 discloses the conmpounds of

7
(

general fornula (Il o) ¢ (CH2),, - CH2:Q HOODH; D wherein Ais

situated in the ortho, a or para @smlon and represeny§g,y RSB RL 3 1 | |
RR -C C COR or -C:CHISI@—K@HEQO xexanpl ©tdf these co;tpo nds is shown in
formula (Il p) MQO2SO o viii) International publication No. W 00/ 64888

di scl oses the conpounds of general formula (I1q) RL RS R7 R6 R

vil)  International publication No. WO 99/62871 discloses the compounds of general

formula (II o)
(CHy)y—CH,-0O ~ u
o 2 2 @A e
, D"

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

1
'?3 } R3 R‘
—C~—C—COR  or
L ;'Qz —G=— COR

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

/@/\/O
MeO,SO

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

(it p)

formula {I1q)
-);—A—H—.—-fb @ - ld ez (i)
2 8
R R4 R6 R

An example of these compounds is shown in formula (Iir})

X 0
@Nj\/o\@o\/\)ko o~ (Itr)

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

(lIs)
J

O
P /@A/ ? OH ()
/ﬁ‘o ] )

o



B-DaEZ(1llg 8 An exanple of these conmpounds is shown in formula (11r)
Is ix) International publication No. WO 99/62872 di scl ose the corrpogjgdﬁm%os
f or mul ay )‘MQ(OS/ 0481/6 10 2 6 JUN 2006 PCT/1B0 2 /0 3,;@.14,";102{?);064 ‘
| nt er natyOal publication No. WO 00183153 di scl oses the conpounds of fornula
(lit) Al Z.A2 (CHk) R O (H2C) [/ 12s (j mMQ-Ar YRB M An exanple of
t hese conpounds is shown in formula (flu) COOH 5 Ot) xi) International
publicati o) No.nt¥adhkbpatid:s BloowES 0bleR 1 SOAPAUREShOEorhpsumd 8f fdrhivy) X R
R i (lIlv) Z-(CH) n ,(Q-ArOR4 An exanple of these conpounds is shown in
formul a (ﬂlﬁl) COOH MeO 10 Owe (1Iw) Few O-phenyl a-hydroxysubstituted
propionic acid derivative Qavg-.z been reported which have been used as
intermedi ates for the synthegis of target nolecules. Sone of such compounds
described in the prior art acegJoutkined bel ow 15 i) European Patent
Application EP0816316 di sgk@ses co nd of fornulay(va) R COORS

‘_ L p@—Ar @ “YR®

M

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

_COOH
i ()
P (O

xi) International publication No. WO 01/55085 discloses the compounds of formula
Iv) '

X1

;
z7 chz)ﬂR r2% (lv)
m(Q)—-—ArJ\t/U\OR“

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

COORH
/[:j/\f (tiw)
| T 0 rO
MeO .

10 ' OMe

Few B-phenyl a-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 1) European Patent Application EP0816316 discloses compound of formula (va) -

R! ¢ COOR®
I\\ {va)
Y OH

R2

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

formula (vb)



(va) (~ OHR2 The conmpound of fornmula (va) was further converted to

1, 2-et hanedi aol derivative of the fornula (vb) WO (13/048116 R2 12 §Qx(

2 6 JUN 2006 PCT/ 180210- 5064 These 1, 2- et hanedi aol derlvag %ﬁg)ﬁre use u
i nt er medi 308 %Yt he phar maceutical s gnd agri cul tural BI04y
Japanese Patent Application JP 10017540 di scl oses compound of formula (vc)
NH2 (vc) 5 HO' ' CO2Bzl The conmpound of fornula (vc) was further converted to
a conpound of formula (vd) (yd) Su ry of the Invention The objective of
the present invention is to KT el"Otbnpounds of the to genera
formula (1) having predom na f y IPPAR la agoni stic d¥ ?IV|ty wi th markedly
reduced toxicities associate ith PPAR'y activation for reducing bl ood
glucose, lipid levels, |ows$ng cholesterol and redu0|ng body wei ght with

benefi ci al fec t ment an / ro Xi di seases rel ated
to increas eﬁrl FEY L’? et‘%?f’“?f“’d % valivgs gig gyl @&%Pat%so&’f) r’rg‘? )PL%EPF‘@FLWC@F $Bdses,
Syndrone-X,agﬁ@ﬂMﬁﬁdﬂ@ﬁwﬁ@se tolerance insulin 15 resi stance, insulin
resi stance | adl % dj abetes and di abeti conpllcatlons thereof
for the tre AParesai §é§%‘é@1\%té9“e]ipnmphlsdp ﬂﬁcﬁoé@lcgf“aﬁ‘él@ qidormyda (ve)
pathophysiologlcal mechani sm and for thqﬁqreatnent of hypertension, with
better efficacy, potency and | ower o«'Clty we focused our research to
devel op new conpounds effective in treat ment @fcyt he above nentioned

di seases. Effort in this directigh has |ed to conpounds having 20 general
formula (1). The main aspect of @he present invention is therefore, to
provi de novel alkyl caTboxyIH@ acicdsBaf the general formula (1), their

d t th t.aut f t hei t ' ,
hei 1 pol ymdPpREb ARt PRt oo foeteryp dspBpeitel i £14) ST °

o

/©/N\)
[ O : (vd)

—~N =
Boc O/\

CO,Bz!

Summniary 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 dissases. Effort in this direction has led to compounds having

20 general formuta (I).
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



WD 03/048116 12 2 6 JUN 2006 PCT/ 1B02/ 05064 pharmaceutically acceptable
sol vates and pharmaceutical conpositions containing them or theiz & JUN 2006

mxturew%éz@%ggr aspect of the present invention is to proviglscapyel al kyl

car boxyl their derivativesy, their analogs, their tautoneric fornms,
their stereoisoners, their 5 polynorphs, their pharnmaceutically acceptable
salts, their pharnmaceutically acceptable solvates and pharnaceuti cal

conposi ti ofierkRaitRkly Agccph®ls alvaiidieint phahitetalbobfositys cBRMRIRIBINSt
activity aog%ﬁnst PPARa and/ or PPARy, and optionally inhibit 11M5 CoA

reduct ase LA on to having agonist activity agai nst PPARa and/ or

PPARL. Yet anotietheasfretorhe phesnm B88MIn i MY pRbvidemol el 416! pzmukﬂ& R&idal ocess
for the 10 preparation of alk carboxllcaldso formula (1), t hei r
deri vat i ve&er tdﬁéw‘i‘t“’éﬁalt%% ﬂ“f“ﬁé? oy ﬂﬂeefalﬁ%% fricc ‘F‘E‘S‘?’srrs eif hEPEOPEIS0iBBher s,

their pol yaBRmRRsh ?hrﬁﬁﬁ&é@i@ﬁw h@c@bthe%ﬁ@%@@'ﬁan%E&t%a ?qc&ébwe
phar maceut | cal Iy accep able solvates. Still another aspect of the present

i nvent i on sPRatenant pharHecist nesnesitiend congimips shan ehﬂleerormxairw Whickgapounds of
the gener E}Jav:{lgéo%&lt %c&\;%ﬁ 2 a%k rPP AFor }flhf?lkr aﬁl;!lSo Sﬁdlw ﬂSHNECb% h

t aut oners r stere mer s, elrr heli sol vat es or
t heir m xtreduetsd, m edmﬂbjmmiaﬁng\agctmstamwutaganﬂaﬁ?ﬂlhx md/csdmﬁém s, di l uents and

other nedia- n |1y enpl oyed .jn re rln such cQ itions ot her
aspect of the 8’%@8?‘%65 i esﬁ%/iogrfh? sp%fs pl oV & nso{/oefj%h‘fe?npéaceg? ggrﬂée process
for their pppepdsabl @ntyadsuibmac atidk bEfdnmhar(m)sdneaut mlvuﬁw@rmeﬁ:&aﬂe‘»gs‘ @fficir
preparation of car boxylic, ac s of eir derjvatives,
Pl analbiSberHENTS. it Ues Sonhdhar ke paihs ChEk Bgtrb Ry “eatmle
ant i di abetsh]&;,anbmIj}ﬁhﬂ;ﬁﬁhﬁgﬂ]@lﬁ&de@ﬁﬁﬁ;lsbmaﬁﬂd hypochol esterol em ¢ conpounds.:
Det ai | ed Descri t| on of the Inyention 25 Novel (3-aryl a- oxysubstltut ed

1

propanoi ¢ aci dStha¥otfert petfeRErAF HEICHL IMYEREIR IRy tozpamqmg gmacsutialyra  m

R30 R6 compositions containing compounds of the general formula (I}, their analogs, their
15 denvatives, their tautomers, their sterecisomers, their polymorphs, their salts, solvates or .

their mixtures in combination with suitable carriers, solvents, diluents and other media

normally employed in preparing such compositions.

Another aspect of the present invention is to provide novel intermediates, a process

for their preparation and use of the intermediates in processes for preparation of alkyl

20  carboxylic acids of formula (I), their derivatives, their analogs, their tautomers, their

stereoisomers and their use as antidiabetic, hypolipidemic, antiobesity and

hypocholesterolemic compounds.

Detailed Description of the Invention

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

. qu5 R o
: X Ny A—R
o= X
m ﬁm ‘WYR“ ®
RE7NF R°0

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

30 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;



their derivatives, their analogs, their tautomeric fornms, their 6
stereoi soners, their polynorphs, their pharmaceutically accept abl% SJHNIZ@B

their ph%ﬁﬁ%ﬂé“(cal Iy acceptable solvates wherein: 30 R pdRiHigaSRyS
hydr ogen, roxy, hal ogen, linear orypranched (C -C12) alkyl, linear or

br anched (Cl Cl12) al koxy, substituted or unsubstituted aryl al kyI group or
forns a bond together with the adjacent group R2; 2 6 JUN 2006 WO
03/ 048116 PCP/ | BR2renrSiepisshydsogRp. hdpgas dieay hlybramgi@d (Chdlogdiyl, |hllﬁﬁabl‘ or

branched ( %ra%l%& e_’; ¥L Jzﬂc {J(_ﬁs({ F)braﬁﬂ Wi‘d a(’o 1sué§e}lka?1| Flox ’bst Cl2)

al kanoyl , aro anoy tute n Fko'l or R2
fornms a bonmstlbxyattmeatrywkyhoﬂl fomsabm@sgﬂh&rwhm%en at om or substl tut ed or

bstituted
vl oal kyl - Ccyol aRRyREIk 1 oasy i of shyRER, §undt RRERE s R sk S 5l 1
aryl al kyk, et a;k Mmccylbd (tremﬂaﬁy[plcyuoamﬁt eyelodliyyialkiieeesloakatyRl deyl, ,(C)-

2 y1 o nove BoHKFROY ggtie AR arUEaYE Mk, DreRuae: hdom,
unsubsti t ut ﬁﬂo@ﬁwpﬁl@ﬁ%ﬁ%&‘@l fafﬂéﬂy'chrﬁ@@l allbfarRin oG H 8f afyfahrifdedbod{ KY | |

cycl oal kyl, aryl, arylal kyl, heterocyclyl, heteioaryi or heteroarylallyl
groups; Y r@ﬁ\*@sents oxygen or NR7 or N( R?)O where R2 represents hydrogen

or substituted I I ed
00 - G0y hl eyt < IS robRASHYdr R e GHIRUAR S EENR el Yok BB ecDhor 1A

aryl al kahoy?r, btﬂ@?@oéﬁ?cﬁyg ﬂllﬁ!ét evelarlyl, asl, heylebahr W@Dmlyl h¢tkl@w/¢a¢rbonyl

or arylal kogyg Pl ups; R4 and R7 together may forma substituted or
unsubst i tu?ﬁ% g{rgﬁﬂ%, éred cycli c, structure cont a| ning carbon atons, a

nitrogen atom wWhilshreseys epyEmnal INR'conttiRi)bneher RDrepresdus thiydmeen or
h \
et er oat oni g, o e&t%ht%g dfb@@tmeﬁg%@t selé%{l:cf BomOfinelt b 9:?0 &d '(:iflr Oﬁfhﬁ(e”t

hydr ogen or 'su stl gr oups se yfuy’ 20
al kenyl , cyn?labdykylhydmhbal kytllahcw,l alaylyl ar}d:rlgzairatflkylhg:temcmm ohetamatykanoy|

0T 1 2 B FRSLE 0RO SR, B0 O
pyridyl, quionola n:jobt;mtadrmoﬁmtyht;utedlhydﬁoinmﬁzam‘duawlw sﬂa&mzrepymanmlg carbon

0l obengg S Sal ol RS ASLyy RARURSELY B0 bt ertencs on
the group repiceddnhedkigyn, sAtﬁnrmyutbges;el ected fromlinear or branched

opti enal Iy halogenat ed (O eh) eVl cun PR LSSl OGRS EE (D1 G Ko
benzoyl 2andaikdi§l, bidealryl] B@loatklaligN anl, arsM IR, afoyNHGEkHRoy1 group;

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-Cgalkyl,
optionally halogenated (C;-Cj)alkoxy, halogen, acyl such as acetyl, COCyHs, t;utanoyl,
pentanoyl, propionyl, benzoyl and the like amino, agylammo, such as NHCOCH;,
NHCOC,H;, NHCOC;H; and NHCOCsHs 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 actd.

X represents —C(=0)-, -C(=S)-, -C(=3)-0, -C(=0)-0-, -C(=0)-S-, -O-(CHy)a-, -
NH-(CHp)4-, -O-C(=0)-, -C(O)CH;s-, _CR*>CRP-CHa-; -CR*=CR®-CO- where R*and R”
may be same or different and represent hydrogen or (Ci-Cslalkyl; d is 1 to 4; or =

35 represents a bond;



NHCOC2H5, NHCOC3H7 and NHCOC6H5 and the like; thio or carboxylic or sulfonic
30 acids and their derivatives. Derivatives of carboxylic acid and @ué@)m C
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oxazol eet hy ryl-al’ky group nma stl tutéd; 15
het er ocycl y:kazglcma@lsl smatplfagh}&@nd |thh hig¢, , the hetewhiydalky groununp)h(bblsnl;sltlmted

Cubst 1ttt ebte RoRBa Ry oo Bl o BRI e A s
and the |i lnei,thm,ﬂnﬂ\e hﬂ1mtehgyslybgﬁoup wizgdhe subtstithieyt] mnhoaticy@araind @mqhsuas abl( CH3) 2,
1) 2RI anoinel Koot S TR e SRS S ol bory!
t - but oxy caéibipyiangrotf eudhl dsN(CMLCRCHRYC, He), SO atidatk 1iRe Witxysay Benyl
e Subst | PUTHoT o P RERORY PR PeUp B G 0tn SR ey oGy
phenet hy!| ow@grmeawl, -blﬁ@@hﬁtb&!ﬁﬂﬁﬁ@ﬂ?é}lﬁa,ﬁmﬂyhlaﬁﬂg sﬁﬂaemkddke;ymo@wthﬂmy be
subst U e SO BoUk ST oo BISIoNy PR P ke e

substituted; arylalkoxycarbonyl group such as benzyloxycarbonyl, phenethyloxycarbonyl,

naphthylmethoxycarbonyl and 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, r-

30  butoxycarbonylamino and the like, which may be substituted; aryloxycarbonylamino

group such as NHCOOCsHs, N(CH;)COOCsHs, N(C2Hs5)COOC¢Hs, NHCOOC:HsCHs,

NHCOOCgH,OCH; and the like, which may be substituted; arylalkoxycarbonylamino

group such as NHCOOCH:CsHs, NHCOOCH;CH:CsHs, N(CH;)COOCH;CgHs,

N(C,Hs)COOCH,C¢Hs, NHCOOCH,CsH4CH;, NHCOOCH,CsH,OCH; and the like,

35 which may be substituted; fluorenylmethoxycarbonyl (Fmaoc),



25 group such as benzyl oxy, phenethyl oxy, naphthyl nmet hyl oxy, phenyl propyl oxy
and the 1like, the arylal koxy group may be substituted; alkylcar borZyﬁ b 2008
group Ssugiy asousigRt hyl carbonyl oxy, ethyl carbonyl oxy, propylwlb@j}w(,@xy and
the Iike, which may be substituted; @l koxycarbonyl am no group such as

met hoxycar bonyl am no, et hoxycar bonyl am no, propoxycarbonyl am no,

but oxycar bonyl am no, t 30 butoxycarbonyl am no and the Ii ke, which may be
subst i t ut edfluaryiosfioercadnyylamineo Ngroop stRSOR, NECODESHS, NY*CER)IID0CEHS,

sNt(chng%m ary&%nyﬁam nggr oug suztgs as%ﬁﬁ_{m@%&s apy be

NHCOOCH2 CH2SIBAR *R (GEBG) PEEHEOR’ N(@AMBJRIOOCH2C6H5,  NHCOOCH2CBFI 4CHB,

:‘\l :_Iuor en;z/lcerrthAfhoxy a‘?rg th%roﬁﬁ?rd%reseﬁ&ég%ﬁaﬁi Eélg‘fs% @%}aﬁ%@@m may be

PCT/ | BO24 05Q6btefi lftont Balydenpistioonys fitb i, aﬂsmaglml\lalﬁagc)nyl 3%91 r amifeONROR9,
NRBCOOR9, - N%@?{ﬁé NRSR9. - NR' SO2R9, ngsccgm “NRECSNRSR9, - S02RS,

_ SORB, - SR8, reFounssipppRgnted. bdRs K aY bwhgtm@) frogy didrogen.gr oups
represent e%n@ﬂbsﬁﬁ@ecﬁﬁ&e%@ﬁbﬂaﬁé&ﬂt& o 1@1%%&15 WEH 8 IR Iypeethﬁ’ ﬁ?l’(@?} ed from

hal ogen, hydroxy, nitro, ,, cycl oal kyl , "allcoxy, ary aryl a
anmi no.  Sui SemeryLgr-Eutys ‘%"Q]?BW stéWﬂé,cPeBVl ABxyIRgctyRare! e ikbiearlegroust ststhfatsom

hydr ogen, Hﬁsﬁdpmiy?%d thk REATHOL Péréﬁl:ﬁﬁ%ﬁ Pé les%?eha%@éikygE@H Eé{l“zﬂ

nmet hyl , ethyl opyl, 1soprop y uty
hexyl , &tt ynhemmbflt heﬂiqlﬂzzéJHleiyl na@hﬂimlpleﬁu'd: lang ghe blmarﬁret awivélphtgmdp xam;d bt he

phenet hy!, EIEESRIERY=RE I URND s BBl R0 SR b0y oup
may be subsylalkotdrboayk gy susbesl bcgz)dmprcaboﬂryl LS 7A) bmti yth@>h}c¢ a&beny R® ( BOC)
and the Ti égh rpgé%gﬁmll(%xt%%gn BRRY tog&{'ng‘urg Y OUCE g{s 8%6{1]16 6& 4 I{rgggn%’w CBZ) and

the Iike. resent “on nitraog 5 or
menber ed cywhiaming ngbsrystoem atthi@ﬂ‘t(me nnutgenanﬂ)@pmataﬂmneaﬁIn&ﬁsmetemeatﬁhhﬁ r ogen
and opt| 15 sel.ected from ox sul fur or

nal ext ﬁ)gﬁom ‘r‘.)xmre rn en /
mtrogeﬁ VI HETY B8 8 lﬁﬁ%/ cBREAFH BRe 6T W8Y o 0«5‘86’6%% or it
may be arorm:hble bofrdneorsuimsy bt¢ meniatic. OThet SBsHIIREHIS ﬂlegfoﬁﬁﬁﬁbﬁded&)d &R RY and
R10 may be s gted .fro ogen,. hydroxy, all cox cyano, tro, alkyl,
cycl oal kyl ,2 gzﬁ yfray abreﬁ*"%{%@ ﬁog'b@?}l’ge}/’aﬁﬁ%vy, h‘ﬁ?ﬂr%ﬁ%l”k@ auﬁ i6loalkyh | oxy |
al kyl t hi o aitylf &tyRBEdyKkyg8QURS, hydeoxFuliciipdthio HirPldRE 2lGRhB %L MHiedoDyroRds. My be
sel ected from hydrogen or substituted or. unsubstituted, l|inear or branched

(Ca-C12)al kyl; aryl group such as phenyl, naphthyl and the |ike, the aryl
group may be SUlS&IthﬁlélEﬂﬁiBs ﬂyféeaesaa(@k@@a}aiel s%}éhted%hﬂ@d@\énﬁs\%ub&%@t%& bt ut ed;

aryl al kyl group .such_as benzyl and phenethyl and the lik
unsubstituted, linear or branched (Ci-Ciz)alkyl; aryl group such as phenyl, naphthyl and

the like, the aryl group may be substituted; hydroxy(C,;-Celalkyl, which may be
substituted; arylalkyl group such as benzyl and phencthyl and the like, which may be
substituted; heterocyclyl group such as aziridinyl, pyrrolidinyl, piperidinyl, and the like,
25  which may be substituted; heteroary! 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 b-ranc:hed
(Cy-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 lke;
arylalkoxycarbonyl groups such as benzyloxycarbonyl and the like. The substituents of
the group represented by R’ may be selected from halogen, hydroxy, alkoxy, cyano, nitro,
alkyl, cycloalkyl, aryl, arylalkyl, acyl, acyloxy, hydroxyalkyl, amino, aryloxy, alkylthio or
35 thioalkyl groups.



substituted; heterocyclyl group such as aziridinyl, pyrrolidinyl, ,
piperidinyl, and the like, 25 which nmay be substituted; heteroaryl Pb9uR 2006

such as ' . thienyl, furyl and the like, which may SeRwkhdut ed,
het er oar‘@ﬁ){yﬂg‘éimgr oup such as furanngthyl, pyridinenethyl ,p@ToxazoI enet hyl ,

oxazol eethyl and the like, which nmay be substituted; |inear or branched
(C2-C8) al kanoyl group such as acetyl, propanoyl, butanoyl, pentanoyl and the
| i ke, which maSuibblestibstsirictied; foanal by gtowpl Richgeberbeny dyl sehretdt freml | ke,

whi ch may be bstituted: .30 | al] kanoyl group..such henyl acetyl,
phenyl pr OB%\rﬁogiLéfny deef’ﬁéﬁyll’irﬁcér? ’%‘?’Lﬁmﬁ‘h mgg ox %’B‘gﬁ Wtaﬂied@(eal koxycar bonyl
group such as tSiitiblyl sasytirasinony theandlit Beudtidé formar iy &F° leax W aslanypetBdroups
such as benzy| oxycar.bon nd the. like. The substi.tuents of the group
repr esent eﬂagbe%cwcﬂéhgg%%ta 1’f°r“8’rﬁrﬁl§ﬁ(§b@;¢,tﬁ?1%‘?oxy, al koxy, cyano,
nitro, sal Ikyl , SiMTEbBJan{QMJpS ﬁipyﬂsentair’] y&yalxkxy:ma)aqgel ;selaengdl ?ﬁ~y:;1 Ritsbeioxaml sy
am no, aryloxy,. a thio or 35 thj yl. graqups.. 13/ 048116 20 6 JUN
2006 PeT wBLBHO GBIt wgeﬁ,ﬁ@%ﬁgﬁﬁ% &Fr_é@%ffa ﬁ%q\;\?ﬁyméahw ’cH“F?PI’c“éfg_et her
may be sel gahadiyir @m_mmiﬁlgg! b&lizBMhazoRt PEY | KEnPOMazolIPT RB@bsl NYhich PrRgr @i nyl ,
oxazolinyl and fhe like. Suitable substituents on the cyclic structure
formed by wsubsigirbonsakeiutedheeiish halpelylhmetioxeer kdodknamg@oxy, al kyl ,

oxo, arylal kyl ple Rl Bre iegtid Eﬂ%&hgfﬂ-h{)@l@? represented by Ar may be

sel ected fromsubstituted or unsubstituted dival ent phenyl ene, naphthyl ene,
benzof iyl , i ndoligble X nebieatplClanoP{GYde (Whergihigotryintegay Somdblite fyl,
benzot hi azgl_y%l  er~hefRzo L _gfeepsepWhiEh- e tk B YL or
substi t ut egd_ﬁé’g{i&;ﬁj’hgﬁ%)g%w,@ mg:t ((%({f/’or hgﬁg%(:?kch)gp%?%%s. Sﬁlgt able n
and mare integers ranging fromO0-6. 10 Suitable X represents -C(=0) -,

ot G kB b Ot DER: inbAieg: wfiom kb P Flo
present i nvent iRris Aydrogdnotineapbr fronahed 6C(-Calkplegreitmor foRRhs 4 bortdywittoBen, | i near
or 22N (SRl B S, 2RI By gyl oo
hydr ogen, |ine&’® Brhybdropanhidetal 6 bGn@ed| (CG1C2)4IESL ClO<§otatdaliyl ggrpuprylaryl
B anched (5 iay A RYPYE Pt A ep@elit B9 or Gup. "aryl aroup Such as
phenyl , napht hy* iemyarogkn,dideyt ogbatighed3Q, R:)akyhY (T:008¢ycldalyt Gopabigy|  or
L or ony! REDAGAYR T HERY BRHD (EBRAGEY R esn2rs, - CEORBRS,  NRBOOORS,
-NR8COR9 or - NR8SRRegen, (Ci-Cin)alkyl or (Cs-Cq)eycloalkyl group.
RS is fluorenylmethoxycarbonyl (Fmoc), fluorenylmethoxycarbonylamino (N-
Fmoc), -OSO:R®, -OCONR®R?, NR8COOR’, -NR¥COR’ or -NR*SO,R’.
R® is hydrogen, linear or branched (Ci-Cy)alkyl or aryl group which may be
substituted. '
25 R’ is hydrogen, linear or branched (C;-Ce)allcyl, t-butyloxycarbonyl or
benzyloxycarbonyl group.
R is hydrogen or -OSO,R®.
X is ~C(=0)-, O-C(=0)-, -O(CHa)q, (where d is an integer from 1 to 4)
-C(=8)~, -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-Cpy)alkyt or;
aryl group, the aryl group may be substituted,;
d is an infeger from 1-4.
m is an integer from O to 1.

33 n is an integer from 0 to 2.



R8 is hydrogen, linear or branched (Cl-C6)al kyl or aryl group which m
substituted. 25 RO is hydrogen, |inear or branched (C -C6)alkyl, 261J NZOOG

t - but yl oxwoashesniys or benzyl oxycarbonyl group. R13 is hydp@g&nizmsoaiOSOZ%.
Xis -C(=0-, 0C=0-, -CH2)d, (where d is an integer from1l to 4)
-C(=5)-, -CH=CHCHz-; -CH=CH CO or X represents a bond. 30 Y is oxygen or
NR2. R 7 is hydrogen, substituted or unsubstituted, linear or branched
(Cl-C12)al kyl or Sill aerp pefergst compeuadsyef ty pigpeniray cpéorsub shast of Gdmutk (5 an

i nteger fromyls gln. mis an integer fromO to 1. 35 nis an integer fromO to
2. WO 03(048116 21 26 JUN 2006 PCT/ 1602/ 05064 Still nore preferred
conpounds of theRprSés'émgenm/@nma)bmalr@tlthose of formula (1) wherein: R is

hydrogen or for Igs hydrogen or forns a bond with RL. 5
R3 is hydrogen @91:%9“8{%% alaorltﬁzd' ‘2) al kyl group. R4 is hydrogen,

| i near os branchﬁ&lxs(l@ﬂirc@ﬁl)ahxkgtlorgrammd (CRaigbeﬂ;ijgﬂmpgen or (G -C12)al kyl
group. R6 is -CS |.i near or branched (Cl-C6)al kyl,

or substituted a &Hﬁ@@ﬁ“’\kﬁﬁré’?ﬁr&?ﬁ%d @U S B%8ut is linear or branched
(C1- 08) al kyl gr oRpis }Bﬂrngnbﬂ(@@n)ﬂkyltg%aﬁﬁhed (C1-C6) al kyl,

t - but yl oxycar bon J; engyl ox rlgonyl group. R13 is hydrogen or -(0OSO02R8 .
Xis -C(=0-, O %RC%CPEQ!%S is 1to 4), -CHCHCH2-; -CHCH CO or

t5 X represents ab bpeﬁl lindari & MXME&D (C degﬂtaﬁcep&ma%uke}a ﬁpﬁgﬁ%@%ﬁmﬁﬁkﬁé
form ng part of this jnvention include salts derived ftom inor gani ¢ bases

such as £, Sybstituput ‘ﬁamewfbpécneélﬁﬁt‘@ﬁa“%] gWh; salts of 20 organic bases
such as N, N -di apeiy ligdR Y padhan sy Rehat-Beylotfhfiindtor génzyloxycarbonyl
group.
R" is hydrogen or -OSO,RE.
X is ~C(=0)-, 0-C(=0)-, -O(CHz)4 (d is 1 to 4), -CH=CH-CHy-; -CH=CH-CO- or
15 X represents a bond.

Y is oxygen.

Pharmaceutically acceptable salts formmng 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, trethylamine,
trimethylamine, triprépylamine, tromethamine, adamentyl amine, diethanolamine,

25  meglumine, ethylenediamine, N,N’-diphenylethylenediamine, N N’
dibenzylethylenediamine, WN-benzyl phenylethylamine, choline, choline hydroxide,
dicyclobexylamine, metfornin, bepzylamine, phenyvlethylamine, dialkylamine,
trialkylamine, thiamine, aminopyrimidine, antinopyridine, 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,
ornithine, lysine, arginine, serine, threonine, phenylalanine; unnatural amine acids such as
D-isomers or substituted amino acids; salts of acidic amino acids such as aspartic acid,
glutamic acid; guanidine, substituted guanidine wherein the substituents are selected from

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



di et hyl am noet hanol, 2-di nrethyl am noet hanol, N-ethyl norpholine,

N-et hyl pi peridine, glucanine, glucosanine, hydrabanine, isopropyl afiGngy 2006
met hyl 9'\9@%%% o orpholine, piperazine, piperidine, proggirngszddepbrom ne,
val i nol , di et hyfarri ne, triethylamney, trinmethylamne, tripropylam ne,
tronet ham ne, adanentyl am ne, diethanol am ne, 25 negl um ne,

et hyl enedi am ne, N, N -di phenyl et hyl enedi am ne, N, N -

di benzyl et mgheinedidaaidieon dNitherhzyd apphgmisteetvhichant Relphathy Inithaes, phodphages,

hydr oxi de, i.cycl ohexyl am,ne,,. et N, .benzyl am ne, phe et hyl am ne,

di al kyl am RE® 10%%51015’2??%%% 8{0%%{%@%%%Pﬁgp%/cﬁé#a’ggiaﬁéa,‘“amaﬂ%%%‘f‘ e,
purine, pysichingicsiepalsipetesyi gethenesudmndtdsh@®chdokies, edlicyatespageémxliastthoates,

al kyl phenyl am ne | yci nol henyl, gl yci ngl and,th i ke, 30, salts of

nat ur al amk%n(%elgé‘iﬂgjg’%ﬁ’c hasﬁgrbgﬁe%i ﬁ%?ﬁré‘fq’é’ﬁ‘%ﬁ Sy T’tPng%arqli%qucF“h%, ?}fesopg%ci ne,
nor | euck nePhdrnaaiitudly Sysitable soloyed @lafehe hRirteO Bt BEMpIsing ioftRr sByEKE X
proline, histi i“ ne, rniagﬁgmlg, | ysi ne, arginine, serine, threonine,

pheny! al anPH¥INEACRSYeLES AGAAS aci ds such as D-isonmers or substituted amino
acids; salts of acidic amno acids such as aspartic acid, glutamc acid;
guani di ne, substituted guanidine wherein the substituents are selected from
35 nitro, ami ndargularly usgfukemgnounds acgerime ta Hedirsenh IBYendigp #1G4d§8'ed anmoni um
salts. Salts may WO 031(118116 22 2 6 JUN 2006 PCTI | B02105064 include acid

addition salts where ago ropriate which are sul Phat es, nitrates, phosphates,
per chl df at Bi&y! Bopeihesy; 'E‘y@r@h@ﬂih@&‘ﬂ(mﬂxym}f Opropylagane) pecaxl] prapicnge es,

mal eat es, &lilslsaitGs its sgRChRHBRrictd I DAkGSaceRidIanesul f onat es, benzoat es,
salicyl ates, {;{droxynapht hoat es, benzenesul f onates, ascorbat es,

gl ycer ophoBiphbd-eboxscdt bgpit-metraassulfpay lenehenyiiprorslapting iphewit prepiongte or
accept abl eitssﬁgltyﬁltig%iﬂwer}aﬁ%ﬁczﬁ)ﬂ%01055.actgfgglﬁté' ng other solvents of

crystallization such as a articu y useful conpounds according to
t he pr esenkthiin¥-ethoikmd-MHn@Hddeshaneguifenilpkyphenyl) propyloxycarbonylamino}phenyl]

2- met hoxy- @-aéiﬁﬁa{tg’?r(iﬁs' IR %&gﬁ%ﬁé SINESXARGHY L) By ORYd-AL no} phenyl ] propi onat e

or its salts'inits single enantioneric formor as a racemate. Ethyl

2- et hoxy - 3Ethl-T-8h¢x-Prpd-H e suithoesy! foxyiphphstly]prappizham ipbdmtlemypibnge opi onat e
or its salts.in.ts single en ioneric formor as a racenmate. Ethyl

2- et hoxy- %l-t‘cf[szl-tg{lg-d(sﬂnﬁzet%lgl]hueoélﬁ n%%rﬁ o&%?paﬁggneﬁa)t "propyl oxycar bonyl am no} phenyl ]
15 propi on&hg or its Zehtsg-3-H-i3-$4-8bnghed-eulfmyioan)pbend)pkaryiangine ghemyl]
racemat e. Et hyl o C e . . . L ,

2- et hoxy- ézrflﬁg?aé??léfsr%{ lélﬁtégssﬂllg}eo ]I%O@cﬁﬁefﬂw rpar°(§‘p1§‘/Teé1H%t‘3rio) phenyl] propionate
or itso saithg 2-¢thoatys3-§3-fiH{emethandsi Homyds:iyphdnyt)propylamsncg phagyEimabondtt biy |

2- et hoxy-3:[4-{.3-(4-(tol uene-4-sul fonyl ox henyl ) propyl am no} phenyl ]

pr opi onat e‘tsc??ltsilPétg§5’%iese“f“?{1°ﬁe§‘°j?%?re%é’rﬁ%%‘ heric formor as a racemate. 20

Ethyl 2-etiimyly- 3- [ 3- {-3oprbpomy-Bngs-hatahesyipheoyiphatyepyd o taniod jphem] |
propi onat eprc?prionate 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 ifs single enantiomeric form or as a racemate. \
Ethyl 2-ethoxy-3-{4-[(£)-3-(4-methylsulfonyloxyphenyl)-2-prope-
nylamino]phenyl} 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}phenyljpropionic acid
or its salts in its single enantiomeric form or as a racemate.
2-Ethoxy-3-[4- {3-(4-methanesulfonyloxyphenyl)propylamino} phenyljpropionic acid or
its salts in its single enanttomeric form or as a racemate.

2-Ethoxy-3-{4-{3-(4-methanesulfonyloxyphenyl)propyloxycarbonylamino} phenyl]

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



its salts inits single enantioneric formor as a racemate. Ethyl

2-i sopr opoxy- 3- [ 4- { 3- (4- met hanesul f onyl oxyphenyl ) pr opy! armi no} pheny 6] JUN 2006
propi onatwoaioigises salts in its single enantioneric form orpariBRZhaReMat e.
Et hyl 2-ethoxy-3-[4-(4-nethyl sul fonyl exyphenet hyl am no) phenyl ] pr opi onat e or
its salts 25 in its single enantioneric formor as a racemate. Ethyl

2- et hoxy- 3- g4- [ (E) - 3-(4- et hyl sul fonyl oxyphenyl ) - 2- E)r ope-

nyl am no] phér§theprbft-ohét-aethengsulforyixyphdnpl)progylgining) gheapidmopioner aadf or m or

as a racemae . MLhYhote enantiomeric £ .
2- et hoxy- 3-%4:S 4- et %a%egﬂﬂloﬂnfln%xc’%gﬁ&zlw éar%erﬁ%f)ephenyl ] propionate or its

salts in itstexpgHg- Bnénidloemnsrd-ailburionopheasaopdoemalghenidD propionate or
2- et hoxy- 33 43 (4B DANGsHL Ryl axyphenyl ) pr opyl ami no) phenyl ) pr opi oni ¢
acid or its salts in Tts single enan PonBr ¢ formor as a racemate.
2- Et hoxy 5 3- R&Ethdy (A E-Fametahdsolfiytytuxyptivanybrh priapinb ppiend jpredieniy | g opi oni ¢
acid or itst S Its.énmilts si.n&llfae nantioneric formor as a racemate.
2- Et hoxy- 3- | §1§5?'§-“t S HRs'R SRR 8%&"B>?§/fﬁféﬁ§7?’?ﬂ?'opyl oxycar bonyl ani no} phenyl ]
35 propi oni ¢-IagkdpoRy-3HEs{3s@hahingsiliotylSkRBkey] '!ainﬁi@i:hé«hyi]@fo@k%c i
racemate. WO 03/ 48116.23 2 6 .JUN, 2006 PCT/16112/1151164
2- Et hoxy- 3- PYUY B 5L SRR SRHOBTHA 1858 Phasiy 58y | ami no} phenyl ] pr opi oni ¢
acid or it 3 eamk}S-[UN4ikh&hmeOdiotyBRAREI UL PhERIIRBlonRScl SAREIRL 6 its
2- et hoxy-3-[4-{3-( 4[?( t ol uene- 4- sul ?g)ﬁyl oXxy) p)%en@ﬂ;ﬂﬁ?@é‘w grri no} phen@l ]]
propi onadfe ®feicEpantigrIetis 19T 41128 2 §3APRE enant i oneri ¢ formor as a racemate. 5
2- Et hoxy- 3- E»%th’o%y-@4[;1[tﬁirﬁl«ﬁ&ﬁ_ﬁﬂfoﬁﬂeYM&WN&Q&EP%}%&;R)@&Q} A RERPLON! ©
acid or its salts inits single enantioneric formor as a racenmate.
2- | sopr opoxifs gnglg epautiomere famE g6k fasepdtexyphenyl ) propyl at ni no} phenyl ] pr opi on
ic acid or)idys$al {A1 (N 3lh$ncthyIGh B &;&h& B3 biopl @ te.
2- et hoxy- 3-| 4-(21{.-?%% hgﬁzsél fony){?qu%}gn yl am no?%ﬁengll g{rog)%?gﬂi}‘érgglgfn or its
salts in it acid ¢Oitssialgincitseyeghe ¢ropvemericiiommnrods agscemateacemat e.
2- et hoxy;s 3- b f 4- IHREAYA M4 QML QANDDER | | AroRkQnic [acid or
its salts in.~ |{ ts s_(:';)%% i Llnan%ﬁb’ orre&rq{}c ?%%%’%%%g%)ﬂg@oﬁ@zegkﬁtp g(%mng{e of s
2- Et hoxy- 3- falts [ir( 18) s18g1¢ Anamsipmrptis o onsd osyphaay| ) - 2- prope- nyl ami no] phenyl } pro
EEOEL ﬁyl aCl 8l E¥ ol 135(45@! thing 1Buikdn§1o8 ) AEL e SRR RN by i heid S & Lagemat e.
2- et hoxy- 3- {ndits(sthgieptriaytigudricdioyh oxaskeneplagar boxam do) phenyl ] - propi onat e or
its salts gp jts single enantionerie, formor as acenat.e. ]
2- Et hoxy- 3- FQW t 4- et hyl suﬁ? @'ﬁ}‘ orgtgﬁé@ziff {:%%t%)gémeglgisﬁﬁ%r}w}lfoﬁr‘%’mn@hqpé’l'aci d or
its sal zs aminbiphesyllgb@ortant ikseaiy i its kngln catint@mesic fAmaMAE £rackmate.

2-Ethoxy-3-[4- {3-(4-tert-butoxy-4-methylsulfonamidopheny)propylamino} -

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

Ethyl 2-ethoxy-3- {4-{(E)-2-(4-methylsulfonyloxyphenyl)-1-ethenylcarboxami-

do]pheny!}propionate or its salts in its single enantiomeric form or as a racemate.

25 2-Ethoxy-3-{4-[(F)-2-(4-methylsulfonyloxyphenyl)-1-ethenylcartboxamido]-

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-B-[4-(4~methylsulfonyloxypheneﬂlénylcarboxamido)PhenyI]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-methylsulfonyloxypheny!)-2-propenylamino } phenyl] propionic

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



Et hyl 2-ethoxy-3-[4-(3-(4-tent-butoxy-4-methylsul fonam dophenyl) pr %

am no) phenyl ] propionate or its salts in its single enantioneric for dUN@&]ﬁa
racemat &yg 03/048116 PCT/IBO2/03064

2- Et hoxy-3-[4-{3-(4-te7-t-butoxy-4-net hyl sul fonam dophenyl ) propyl ani no} -
phenyl ] propionic acid or its salts in its single enantioneric formor as a
racemat e. Ethyl et hox

{4-[(E)-2- E@yhﬁmﬂmﬁmﬁ%n{ﬂ-@wﬁh@mlfanzloetm@wyl)mapﬁ@wmphenyll propanoate

do] phenyl }%8851%']%@391 e nSntAR theth bi R a5hQQ L. €nantioneric formor as a
racennt

2- Et hoxy 32-Mepd{ok IR - (2= 34E matthydesuifong oy mhenphemyyipminog phenylpoerbox and do] -
phenyl }p“’%[sr‘%ﬂ% & Bk dOhah s Al d8n bilad 4 Sc8h419! € enantiomeric formor as a

racemat e.

2- et hoxy - 3341141-(4 met hyBs:tﬂof\gdy{@Kﬁ'pmémmdﬂwmaﬁobﬂxambdmglbmmiwlmhewmnat e or
Its salts I I}.t Bi danth%n ql ernaantolaomar L& qaﬁ’ in 1 5 sm enante fom
2- Et hoxy-3 ZP ?Iﬂl ny puPPé'ny oxyp enet henyl ca oxanm do % eny ]opropa noi c
acid or 30Omatdnmtesalts in its single enantionmeric formor as a racerrate Et hyl

2- met hoxy (4- et ny enyl ]
pr opi onat e23 4‘ ’fyt'{éla é%) 4antg§IS®? */@ﬁls%ﬁf] g’r‘?é?ge Zlfpg"lgﬂbfqg te.

2- Met hoxy- @wﬁﬁ}ﬂrégﬁhoi’c-a(cﬁ-clﬁfﬁfshylkﬁhhiﬁ@iﬁgle%yﬂhﬂfbyic)foﬁh p[r@ra]gmeham no} phenyl ]

pr opi oni ¢ or its salts_in its sin antioneric formo

racenat®. MEF‘HSI 0481 #gnehony- %{ﬁ'drq)éddem ?OWIG“)?”F@LWS{TB’P@%P%WY 1)

2- met hoxy - @rlodarido [pheB i prbgd@ e | JrORY | oy RNQRY bin Pl ORhAdthaR} REARNYE s a
propanoate or its salts in its single enantioneric formor as a racenate.
2- Met boxy- -Tacepler 3- (3- met hanesul f onyl oxyphenyl ) propyl arni no) phenyl | propanoi.c
acid or 'iﬁeﬁ@iﬁ-i fhf[E 135(@h@ﬁ&@u@é}@ﬂbkﬁj&ﬁﬂﬁzfﬁ?éﬂ&%@ﬁ ® racemate. 5 Ethyl
2- et hoxy- 3- (bg - met hyl sul f onyl oxyphenyl) - 2- propenyl (phenyl)

car boxani cFG] mvp}pbwﬁhﬁ%anewowq PE 18 spifssiny 1S pinglessnApfama@k i iefisc form
or as

2- et hoxy- 3 (4 [(E) 3- (4- et hyl sul f onyl - oxyphenyl') - 2- propenyl (phenyl)

car boxam do] phenyl }propanoic acid or its salts in its single enantioneric
formor as ar

2ot hoy 3 4 LT 0 3 e presens ention the sompound o€ general ormule

car boxam db]wheeniil } BT, dpaRéaka R:.)r RI b §&,§élIt,sm|and|ArsarS|aﬁgb@neérmrhqrmﬁerhec form

or as a
1
2- met hoxy- p%&?%ﬁ?j?ﬁfy gf{hﬁ follothn mu efsglrlfwn glei/Chﬁrgﬁ;Ibe 0% propenyl (phenyl)
car boxam do] phenyl } pr opanoi ¢ aci dR'E)r its s;ﬁl ts R1n its single enantioneric

formor as a 15 racensje. Accord %a:tr the present invention,
t he conpound &\d ral! fgr rg,g,loa I), Wnema B ‘ R4, R5, R6, R13, X
Y, n, mand Aﬂjﬁ%sx (9’§1)’,|1 ned €&rlier, cam be
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prepared by any of the follow ng routes shown in Schene-I below. R13 .. R5
Rl RI3 RS /\ | R6 Xx-N-.yAr-CHOR \ m(Ufa) + O RYOCYp(ORI 1)2 OR3 16 ubN 263
(111j) OWIu3mwMIs6y Ar-CH2-P' 'Ph3Hal - |/m1 R2 O n X N yAC{IBREI6EI YR +
R3-Li 0 HO (111C) R13 R5 (nlg) 20 YR R-te6 6 OR3 2 6 JUN 2006 WD 03/0481 16

PCT/ 11102/ 05064 25 Schene - | Route 1 : The reaction of a conpound of the
general fornula (IHa) where all synbolssgie ZE defined earlier with a
conmpound of forrmula (IHb) where Y is as et above

Route (1): The reaction of a compound of the general formula (I1la) where all symbols are
as defined earlier with a compound of formula (IIlb) where Y is as defined above
5  excluding NH, R represents linear or branched (C,-Cg)alkyl and all other symbols are as
defined earlier to yield compound of general formula (I) where Y is as defined above
excluding NH and all other symbols are as defined above may be carried out in the
presence of a base such as alkal metél hydrides like NaH or KH; organolithiums such .as
CH:Li, BuLi, LDA, TMEDA and the like; alkoxides such as NaOMe, NaOEt, K'Bu()" and
10 &e like or mixtures thereof. The reaction may be carried out in the presence of solvents
such as diethyl ether, THF, dioxane, DMF, DMSOQ, DME, t_olﬁene, benzene and the like or
mixtures thereof. HMPA may be used as cosolvent. The reaction temperature 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 formuia (I) may be prepared by reacting the
compound of formula (IIla) where all symbols are as defined earlier with Wittig reagents
such as ]EIaI"Ph;P‘LCII—(C)R3)C03R4 under similar reaction conditions as described above,
where R and R? are as defined above.
20
Route (2): The reaction of compound of formula (IIId) where R® is as defined earlier,
NRPR?, Y is as defined above excluding NH and all other symbols are as defined above |
with a compound of formula (ITlc) where R? is as defined earlier excluding hydrogen and
L! is a Ieaving group such as halogen atom, p-toluenesulfonate, methanesulfonate,
25  trifluoromethanesulfonate and the like to yield compound of formula-(l) may be carried
out in-the presence of solvents such as diethyl ether, THF, DMF, DMSO, DME, toluene,
benzene and the like. The mert 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-BuOK", Nall, KH, LDA, NaHMDS, K2C03, NapCO3 and the
30 like. Phase transfer catalyst 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



5 excluding NHL R 1 represents |inear or branched (Cl-C6)al kyl (} al |
ot her synbols are as defined earlier to yield conpound of general o UN.A086
(1) wheneo¥sh&igs defined above excluding NH and all ot hpersporhebea are as
defined above nay be carried out in the presence of a base such as al kali
metal hydrides |ike NaH or KH, organolithiunms such as CH3Li, BuLi, LDA,
TMEDA and the |ike; al koxi des such as NaOwe, NaCOEt, K BuO and to the like
or mi xt ur esulplwdy; elity] hatides Heameihghioduly, hethpldremelt atut iddide, h@ybresgircadof

sol vent s ggqﬁeas di et hyl ether, THF, dioxane, DVF, DVBO, DME, tol uene,
benzene an e like or mxtures thereof. HWA may be used as cosol vent.
The reaction tenperature may range from - 78 to 50 C, preferably at a

t enper at ur $h t ffectl ve
under anhygr%tgé-lc?ﬁ%%t 'gt?o aﬁquehp g‘én&)%%ﬁ% r‘feral ?O%luzﬁa&#]@rﬁh % aﬁm ettol—ﬁf? may be
prepar ed bys d&ﬁlncrizcnrlwreafathlammn(pmitabfeﬁomﬂh\ éﬁie& wh Q%6 re;ﬁ’Bsen&Qﬂ')irooen atomn,

Al ternativel. ound f. f £ r eact Lng t he
conpound o? &t ?r%egﬁ EF ejxcv%mrgeﬁglalnd 3 eirssygﬂbgga?% %sp% %&FI‘I gy ﬁnth
Wttigr eagaeﬂ:tdsoutsuahe @SesbiweF&"f?d%ﬁleJ %é]ﬁaﬁl@aﬁélcwndeﬁs ﬁcbtrmﬂtﬁﬁl AR ChasON
conditi ons,_as Hescr abg \é\here R3 and R4. ﬁre as dgf ned..above. 20
Route (2): BFS’&‘@{OYS %rfao\ii%nﬁ? A FERTHAR HaY PP CEPINA !éas%h]fesmﬁgaldefl ned
earlier, INBEB@,suc\ﬁ hs Nagl, ol med] alovideLuehugdi RGOME, apdoat, rm(jmrn@mmbol S
are as deflned above _with _a conpound of formula (Hic wher e IS as

def i ned? eaPides s carsu’cﬁ‘ﬂ?} yHBgemay ke uied: parepe %&‘(ﬁ“ oS YR Atp %ﬂcﬁh%

hal ogen at @Bxank nia9! veanes UiheQbRtiSn ni® Ho2ReRHElolhPRaSner Btmosphere, which may
trifl uoronet hanesul fonate and the like to yield conpound of fornula (1) may.

be carri ed e‘BHPtﬁlnﬁdPﬁéﬂﬁg BsErfeEeserchsi Na s oriie pndiie gragiiqryis rr@rmffectw DVF,
DVSO, DIVE, n The |n i sphere ma

mai nt ai nedlmtglgr y&r‘" feous Qg@t?&gszg ergﬂma"él ktﬁ?\lfngﬁ % %ﬁ%q? g‘f‘ﬁkb Y

react [ on nehe l@ehyelfdx@cpeﬂucm witiglyprpesknet mdy aaebaa@dﬁatﬂﬁh uafer I&ﬁlﬂenﬁda@-l,

-B NaHNNMDS, K2C0 and the 30 |ike. Phase
tr ansf é? w‘ﬂr%‘f“ §?RC{‘<|“°A’§ U raéa?WPﬁﬁﬁ’ghlpu%‘%a’Pl WEEOSy SYSH RSoRTTAES BF

bi sul phat esiue®y The nefiR) oy@lvenT Mgl A@361akiAN af SRR At WFifcdIBYethperatrelih Qe - 20 C
to 200 C, preferabI%/) at a tenperature in the range of 0 to 150 . The
i

dur at i on orIgeRt 20ekctoi SR RERPPeraiig of thegiplvent wed anaydusr guplpyass piefistlly ft om | to

12 h_ours rd A6k ﬂéﬁ?%ﬁ?@om s@bé@bp%m‘r\tﬁ'ﬁﬁ)ﬁsergmoQ tof%tepgm%gﬂe% kg |@gents such
as dial kyl sul' phates |1ike diethyl”sulphate or |rret yl 03/ 048116 26 26 JUN

2006 PCT/seBo2p05063 sul phate; al kyl halides |ike nethyl iodide, nethyl
brom dg, et hyl iodide, ethyl bromde and the like. Route (3): The reaction

of a corrpound of the general formula (ma) where all 6syrrbol S are
Route (4): The teaction of compound of formula ([g) where R®, R", X, n are as defined

earlier and L' represents a leaving group such as halogen atom like chlorine or bromine or
lodine, p-toluenesulfonate, methanesulfonate, trifluoromethanesulfonate and the like,
preferably a halogen atom with compound of formula (IIf) 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 carmied out in the presence of aprotic solvents such as
diethyl ether, THF, DMF, DMSQO, 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 N, Ar, He and the like. The reaction may

30 be effected in the presence of a base such as K2CO3, NapCO3 or NaH or mixtures
thereof, The 1teaction 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.



5 as defined earlier, with a conmpound of formula (I1le) where R2 represents
hydrogen atom Y is as defined above excluding NH and all other s JUK 2086 e
as defineg @arkiigr may be carried out in the presence of paThaseusodhe nature
of the base is not critical. Any base? normally enpl oyed for al dol
condensati on reaction nmay be enpl oyed; bases |ike netal hydride such as
NaH, KH, netal al koxides such as NaOwe, t-BuO- K, NaCet, netal 10 am des
such as Li NH2, LiN(ipr)2 nay be used. Aprotic solvents such as THE, ether,

di oxane miy%Slﬂe gﬁeﬁhe ;Ela@tld’rp@fcctoﬁrfﬁGUMf %@ﬁe&ﬁfoﬁhﬁg ( Hllt) v&}h@?af@ﬁ :RmE %&Qg S pher e,

whi ch may intai ned by using I ner ases suc and the
reaction i sdafwed eedflitpaiithve Colmdéfrd ah Hy@r@dsmdmdﬂfﬁ) ovtsre Rérqnér&’t togethem t he

range of -80, %sér@ SO a?‘ﬁ s tfﬁ%x%?égand TSRz @yﬂwgeﬁggsog o el Lel 3.'}@,%6

pr oduced nay be de convention ydration con i'ons such
as treats nngletd‘lOlpt SAg | suitgble vernphng ugintasudheny esubugil chiaboense orhethylat ur e

of sol vent a t n ritic y eratur range
of 20 Cto i SR airdsl MiEEBebnduEBiondy W S dphaphing
preferably cﬁﬁlkylﬁﬁﬂidﬂbotc?]ﬁ&es‘lﬂh ut @Phf /DHND sml mntkebyrmqeaduam by YeguByadl oOf

wat er using a.Dean Stark separ 0 he reactign of
compound of °¥ &7 FGIPRSSERS ‘belvao\slbﬁé?sé“ D%% ﬁﬁgﬁgé é&!e Y58% aceispiiler and

L' represendshon thieaVicnde 3h@ Wiz IﬂééCﬂfh@ﬁleh&h@@;@HbréfnﬁmHeldi:ﬁniﬁﬂla&ﬁy R§inPlneRr OM ne
or iodine, p-toluenesulfonate, nethanesulfonate, trifl uoronmethanesul fonate

and t he i k&ases fielape Mhp Py He Raf digelikeatBATAcED BaHBS EHactsd it BiermiFssnqEemf )
where R angyid, HeasiAe iheSmiER @8R the r:mgeef ans b Laqlﬁtrehﬁfts SYIRIRbIS odise as

defined earlier to produce a conpound of the fornula (I) defi ned” above may
be carried fout eawvelpets. p%@é%éoroﬁew%mcm@bbvemtbe sangh <0 °ditet HP °®t her ,

THF, DM, gﬁg {Fﬁlg‘é&%ﬁe @Z@% QO @cggfh%nduradon S rea@r% i ke

or mxturest reaction € carried sphere,
whi ch may meyﬂmgmﬁammEﬂmbwIu&nmgmﬁmﬁﬂﬁﬁgm@é&o§ﬂ¢hums N2, Ar, He and the

| i ke. The reaction may 30 be effected in the presence of a base such as
K2C03, 2C38 or NaH or m xtures thereof. The reaction tenperature may
range fromRafe & -Thi2€hcGon pf efcampdingd ca‘tfozamlat @npeviataiaie symbdih e I’a@.ﬂg@leﬁf 0 C-

120 C. The q§$at| n of the r??ctl e froml to 48 _E% Phase
{ransfer cafiEieatit CHmRRUn of FormmA RS TR T B s a5P: Ky atotraas &

bi sul phat esddmmyd beliendlc-nvat: 11M&g@3/ tzbl;ﬁ&ﬁd:@ a28mPotndIdiNh2 HulaRTTAABO ' 1) 5064
Route J5 : The yeaction of conp

gu{; eneral f or nul igf’lé'lfflai rrL; where R~
R13, X, n a6 Bdosether Fopserenth pon \R?PE‘F?E 'S GHYESB alRE BRY E% LBP3hir &e (111 1)
WhreT{) eI R20 anﬂeﬁa(aat feg@tbgw suc:hed%rﬂl&%nhgtal hatles Ree NaHhKH 0f @zaasidthiakds 12t her
S osare as derl.neq earlier
Y CH,Li, BuLi and the like or a]kox¥des such as NaOMe, NaOEt, t-BuOK" and the like or
mixtures thereof. The reaction may be carried out in the presence of aprotic solvents such
as THF, dioxane, DMF, DMSO, 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, hydroﬁy, alkoxy, halogen; lower alkyl,

30 substituted or unsubstituted arylalkyl group; R? represents hydrogen, halogen, lower alkyl,
alkanoyl, aroyl, arylalkanoyl, substituted or unsubstituted arylalkyl; R}, R4_, R’ RG, RP X,

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

shown in Scheme-IT below.



5 carried out using suitable coupling agents such as isobutyl chlorofornmate
or ethyl chloroformate/ Et 3N, pival oyl chloride/Et3N, dicyclohexyl Zlﬁr.&m,zoﬂﬁ
triaryl phowpbisied di al kyl azadi car boxyl ate such as PPh3 / PEADBegieitthe |ike.
The reaction may be carried out in the presence of solvents such as THE,
DME, CH2Cl12, CHC13, toluene, acetonitrile, carbon tetrachloride and the
like. The inert at m)sphere may be mai ntained by using inert t0O gases such as
N2, Ar, He and t |ff5ke The reaction yR'be e&ffected.in th Presence of
DVAP,  HOB ar@lt@ ed |!mﬁdﬁge 05 0™ e‘gyultz l.ents,

pr ef er abl y to 1 reqrvetroval"%nts reactian teﬁper at Ut ecmay be in the
range of to 1080C, preferably at a tenpgerature in the("rﬂange of 20 Cto
80 C. The duration of the reactjon nmay rangg frgmO0.5t0 48 Syt
preferably fromRﬁ) to 24 hours.”45 Rolite 6: he rea Jfon Rﬁf——a O’Frpound of
formula (11 Is{)ar synmbol s\ are agrdefined eaflier \Rﬁt qr conmpound of

formula (I11] eré’R represents ygén, R3 = and are as defi ned
earlier excl udl nqnhydrogmﬁ%épr oduc aRt:orrpound of the for NP where
Rt and R2 togeth r represent pr: ts oxygen @ may be
carried out n -the 20 pr ese"ra As&/ SUtM.@as alkal i nmhal hydri des

| i ke NaH, KFL = rganol i thiuns ke L| BuLi and tHe*'q ke* or al koxi des
such as NaC]{{/e ahpOEL , t- BWthe i or tures ghereo'FRz El?he reaction
may be carrr ed out iA the fesence of apro i c sol S

di oxane, ) fwthe l'ije or mxtures tha[&of. (%y be used
as co-sol veﬁ—ﬂ iﬁ acti vkenpe g\t ure may\range from-78 to

preferably ¥ a tenpefature inA%the rangev f -10 Cw#o 50 C. The durati on
of the reacti on nnye}range from1l to 48 houms, In yetf“a)not her errbodr ment of

t he present invention, on‘}iou Lof the g@ner al I,@ (] re R
represents hydregen abg/@ﬂ@ Ikoxy ﬁgemja_lpo fﬁ’rkyl
substituted or umsubs d ary a’bk)?f" grodpR3 R2 R€p %sent sudyy' ogen

hal ogen, |ower alkyl, alkaf®yl, aroyl, aryl aIRkanoyI substituted or
unsubstituted aryl al kyI R, R4, R5, Rs ém—cﬁo Ar, in and n are as
defined earlier can be prepared by or?e,r\p or elUof t he processes shown in

Schene-11 bel ow. WD 03/048116 Rs N £ (- A™nCYR4 RR RORs (lva) R2 O G
Ar Rt Scheme - 11 .

Route 7: The reduction of compound of the formula (IVa) which represents a2 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, Rh/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 camried 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 lipands may preferably
be chiral phosphines such as optically pure enantiomers of 2.3-

bis(diphenylphosphino)butane, 2,3-isopropylidene-2,3-dihydroxy-1,4-
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Route 8: The reaction of compound of formula (IVb) where R’ is as defined earlier; RY is
as defined earlier excluding hydrogen and all other symbols are as defined earlier and L' is
a leaving group such as halogen atom like chlorine, bromine or iodine; methane sulfonate,
p-toluene sulfonate, trifluoromethane sulfonate with an alcohol of general formula (IVc),
where R is as defined earlier excluding hydrogen to produce a compound of the formula
(I) defined earlier may be carried out in the presence of solvents such as diethy] ether,
THF, DMF, DMSO, DME, diethyl ether, toluene, benzene 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 N», Ar, He and the like. The reaction may be effected in the
presence of a base such as KOH, NaOH, NaOMe, NaOEt, +BuOK', NaH, KH or
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.

Route 9: The reaction of compound of formula (IIIg) defined earlier with compound of

formula (JIf) 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, DMSQO, 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 Nz, Ar, He and the like. The reaction may be
effected in the presence of a base such as KpCO3, Na2C03, 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 ¢ °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

tetraalkylammonium halides or hydroxides may be employed.

Route 10: The reaction of compound of general formula (IlIh) 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
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be used. The reaction may al so be conducted in the presence of solvents such
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halogen atom like chlorine, bromine or icdine; methane sulfonate, p-toluene sulfonate,
15 trfluoromethane sulfonate and like may be carried out in the presence of solvents such as
diethyl ether, THF, DMF, DMSO, DME, toluene, benzene, acetone, acetonitrile and the
like. The inert atmosphere may be maintained by using inert gases such as Np, Ar, He and
the like. The reaction may be effected in the presence of a base such as KOH, NaOH,
NaOMe, t-BuOK', NaH, KH, LDA, NaHMDS, K2CO3, NapCO3 and the like. Phase
20 transfer catalyst such as tetraalkylammontum 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
allkcylating agents such as dialkylsulphates like diethy! sulphate or dimethy! sulphate; alky!
25 halides like methyl iodide, methyl bromide ethyl iodide, ethyl bromide and the like.

Route 12: The reaction of a compound of the general formula (IlTa) defined earlier with a
compound of formula (HIe) where R? represents hydrogen atom, Y is as defined above
excluding NH and all other symbols are as defined garlier may be carried out under
30  conventional conditions. Any base normally employed for aldol condensation reaction
may be empldyed, metal hyﬁride such as NaH or KH; metal alkoxides such as NaOMe, #-
BuOK' or NaOEt; metal amides such as LiNH,, LiN(iPr),. Aprotic solvent such as THE, .
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



THF, DVMF, DMVMBO, DME, diethyl ether, toluene, benzene and the I|ke or

m xtures thereof. The reaction nay be carried out in an inert at rﬁ)ﬂmﬁﬁﬁe
whi ch mayydesmit ai ned by using inert gases such as N2, @rriadeesuag the

| i ke. The reaction may be effected inzthe presence of a base such as KOH,
NaOH, NaOwe, NaCOet, t-BuO K+, NaH, KH or 15 m xtures thereof. Phase transfer
catal ysts such as tet raal kyl ammoni um hal i des, bisulfates or hydroxi des nmay
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excluding hydrogen and alI symbols are as defined earlier with a compound of formula

(I'Vc) where R} is as defined earlier excluding hydrogen to produce a compound of
formula (I) (by a thodium carbenoid mediated insertion reaction) may be carried out in the
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 Na, Ar, He and the like. The duration of
30 the reaction may range from 0.5 to 24 h, preferably from 0.5 fo 6 h.

Route 15: The reaction of compound of formula (IVg) with compound of formula (TVf)
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



formula (1) where all synbols are as defined above, with a corrpong gf
formula (I1lc) where R3 is as defined earlier excluding hydroge dlN 2806 i s
a | eavi ngogsaursuch as hal ogen atom i ke chlorine, bronPa®iBrz/isoeh ne;
nmet hane sul fonate, p-toluene sulfonat®e, t5 trifluoromethane sul fonate and
| i ke may be carried out in the presence of solvents such as diethyl ether,
THF, DMF, DMBO, DME, toluene, benzene, acetone, acetonitrile and the |ike.
The inert demiphlerberndy epaesepl hydraedngplipthergymhels erpggiefingldnvamak?, Ar,
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such as KOH, NaOH, NaOwe, t-BuO K+, NaH, KH LDA, NaHWDS, K2 , Na2C3 and
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al J Chem c.,  Perkin Trans |, 197 1574;  F. rtin et al Tetrahedron
Lett., -199%‘?83"@‘,i “fglg{ﬁ)u.ls B ESuE as ﬂqﬁtg‘é‘b%’n%l@ngl ?ﬂ‘iﬁ{ﬂ? "ormpound of formula (Nd)
where ad | synbaihe carpoms efebinmad (1) Me@®’Irbgtscnd BdREEN LIRS bef epmda (1)
where Y represents oxygen atom and all other .s ol re.as..defjned earlier
may be car¥EdSBYE %?1{%51‘3 Hext Ping, FeuRmng ‘3# f‘Bﬁ’g‘g B&ggé’inﬂ @Kg WlP‘ﬁ% 5§€| ection
of base orsyafbl 46 aB@fifdd Edrdd| by ARuchasemmeficibiivy Us@dedoss biydedlcygd s of
nitrite agent. The compounds of formulae (IVg) and (IVf) on condensation under pressure in the

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 NayCOj, K,COs, NaOH, KOH, LiOH and the like and a

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



to acid may be enpl oyed, netal hydroxides such as NaOH or KOH in apef?%g hlﬁz
solvent or any acid normally used for hydrolysis of nitrile to es @ e
enpl oyed wWoel/0#816HCI 15 in an excess of al cohol such as nmeP@BHI2O5E+hanol ,
propanol etc. The reaction may be cab¥ied out at a tenperature in the range
of O Cto reflux tenperature of the solvent used, preferably at a
tenperature in the range of 25 C to reflux tenperature of the solvent used.
The dur at i offagiior ey beadtipdAutiy Pruprgueidetams of 30480 iCs Thopamisntting 4: The
reaction of RLRH gj48flpr Bk ant k¥e) 2 whene R is as defined earlier

excl udi ng h{/n%?/oggg and al s;}/)nbo sgalre as defined earlier with a conmpound of
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an integer ranging fromO0-6 and all other synbols are as defined earlier to

give a corrpéaﬁrera@vr Xmiped ewacﬂneess@aszbe Prored dos: caumyund 0f/fompda (B avhetd a (1)
where RS r ew%sﬂ}geneyéﬁoaﬁnalﬁeﬂxeﬁgmméﬁ@fe SY4aLE B BP t@%ﬂ%@ﬂh apQve may

be carried out in two steps the first step being the i mne tion,
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formila (I Vf]) hva\lks]%enzenc toﬂwne f%ng d {hr ik 6nag rc]adu Ie eer?% 10 ln}/a l; Ocal Al esent
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al so be carplgfliPragidls BELICRCA0E 116 blepale@Ghay 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 (111a)
R5

R18 X,Nﬁm r—CHO ([[Ia)
|

RS
30 their derivatives, their analogs, their tautomeric forms, their sterecisomers, their salts, thetr

solvates wherein R’ represents hydrogen or substituted unsubstituted group selected from

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



nol ecul ar sieves. The tenperature of the reaction nmay range from10. Cto
100 C, 15 preferably at a tenperature in the range from10 Cto 607G ‘N}@
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above may be reduced by using Na(CN)BH3-HC1 (ref: Hutchins, R O et al. J
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earlier exospir*hydnooaiR* RThenkictyokysi-SrReyRYe -smisOaef, OMR* CONKRRE, presence
of a base sugh as;, Na203,, K2Q03, NaOH__KOH Li OH and the like and a

sui t abll® sBRVENR KichSBER netREnor SK et HRATK K nab&rOBnd-¢PeRii €% 9 xt ures
thereof . THENARD34EH LD, 38 2ndbRPUNap ¥R6the RETHL 1930124050644 heBptidepnyay be

carried out at a tenperature in the ransge of 20-120 C. The reaction tine
may range TPwng hydrogen, or sppsiifuzdaen yosubshiptal elkyl anh, arylilkyh sfoaieasbasel gener al

formula (Ig: %ﬂk@xy&{bsﬂﬁ?ﬁeQﬁcﬁawuaﬁﬁe@nﬁoﬁﬁusg&rmﬁr&s thepmdy Q0L oPT | Over
al kyl gro;g y be converted to conpound of formula (I), where Y represents
NEC by r eattmemberidt pycdisptoghiarentamingearn alast Prdnohe ONHRIRActapdiéeres R4 and
R7 are;as £ ' Vi r anp (il Y

repr esé%t ssqﬁlc?&aﬁodﬁ%g(w&%t&ﬁgﬁr g‘%ﬁ%’ esrpgggimgg%géoig%g’d%gr i e%.%% Ztrmhdati vely,
t he conpourditiof of drephény! (ing awhéges notyRaresegphedtegins OH nay be converted to
acid halide, preferably YRA = O, by reacting with 10 appropriate reagents
such as oxalyl chloride, thionyl chloride and the |ike, followed by

treat ment wit h Rdhiremssenfs hhodenr halogethNHRART7Cxaner emind, dnthalkyl, dnelray def i ned

earlier. I M xed an ' ed f I und of
Formi & (15 HELRE ok YRt S B B e e B B P A T e
ear | i ero byarylakpl i nigetevbtryl, ac heterollalidés duetveaclgl,y| alkhior i tepoadicétyinobr oni de,
pi val oyl Cd?zl.ﬂl!anqub, %kg}t‘;}c%’rrb%gﬁf‘ %r?f}/clxygarl 0%/1, %%lalkoxycarbonyl, aryloxy, arylalkoxy,

alkylcarbonyloxy, alkoxycarbonylamino, aryloxycarbonylamino,

arylalkoxycarbonylamino, fluorenylmethoxycarbony!l (Fmoc),
fluorenylmethoxycarbonylamino (N-Fmoc), -OSO;RE, -OCONR®R’, NR)*COOR’, -
35 NRPCOR®, -NR'R?, NR®SO,R®, NRSCONR’R', NRPCSNR’R’, -30,R®, -SOR®, -SR?, -
SO,NRPR’, -SO,0R®, -COOR’, -COR’, -CONR®R’, wherein R?, R? and R'® may be same
or different and independently represent hydrogen, or substituted or unsubstitutéd alkyl,
aryl, arylalkyl, alkoxycarbonyl or arylalkoxycarbonyl, R® and R® when present on nitrogen
atom together may formt 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 R RE R R and RP 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.

i3



15 and the |ike. The reaction nmay be carried out in the presence of
pyridine, triethylam ne, diisopropyl ethylanine and the |ike. Coupli iy 2006

r eagent sweushsfse DCC/ DVAP DCC/ HOBt, EDCI / HOBT, et hyl chl opofesoraass

i sobutyl chl orof omate can al so be usedsto activate the acid. Solvents such
as hal ogenat ed hydrocarbons |ike CHC13 or CH2CI 2; hydrocarbons such as
benzene, toluene, %/I ene and the like may be used The reaction may be
carried 20 out & Y& eratisreamipdinem of Hee pesapé infentiarg UG remp@ind, ofploshdnabl y at
a tenperat 3 5 f 0~2 hal i e xed
anhydri de gﬁacvflle{r/g?\ed@%ggmgtﬁygfo%ﬁ %p(rzecsi%;g |C?1(g)|)€%agenﬁ gle%c?i bed above

t hus pr epangdessty afbond;rens heAnrepatamt plwrm aaqbplﬂ othei gytubolsams makfioéd idoee f or mul a

NHRAR where R4 an ef i ned .compound of
formula (1) Whe f p%‘egb ?frggoen %FWOCSSS eg(frfbegfjh%c?“i %gf’lg Yare as defined 25

earlier. In Stl I | anot her enbodi nent ajr't he pr esent i nvention thkgnovel

i nternediate of forrrula(Ufa) R5 X gMAr-CHO(III;) Bl3 m L R6 30
their derivat hreiHg an%%ggs i r “taut oneric f  Rth OR

st er eoi somﬁ Si__thel'r saltd g0l vat g3 V\/@(ear_L X nts hydrogen
or substitted unsagf i t ut ed % fip sel ected fre kyI “kenyl

cycl oal kyl, cycl oal kyl al kyl, ar or arylalkyl group; Hhﬁnd in are integers
WD 03/ 048116 PCTI | B02/ 05064 6 JUN 2006 = 34 ranging frgmO0-6; Ar represents
substituted or unsubstituted groups selected fromdivalent phenylene,
napht hyl ene, pyridyl, quinolinyl, benzofuryl, dlhydroQEnzofyryl

benzopyranyl, dihydrobenzopyranyl, indolyl, indolinyl, zahndolyl
azai ndolinyl, pyrazolyl, benzothiazolyl, benzoxazgl “HRe: X
represents C=O, C=S, -C(OCH2-, 5 CH:CH- CH2-; - CO or'X represents a

bond,; RG represents substituted or unsubstltut ed grou&uﬁel ected from

aryl oxycar bonyl, aryl al koxycar bonyl | kyl_ car bonyl oxy, al koxycar bonyl am no,
aryl oxycar bonyl anno, aryl al koxycar b(ﬁ@?—’&gqlﬁo, f I uor enyl met hoxycar bonyl

(Froc), fl uor enyhdRhbtysaddagpayhd bt e IbHETD Ghere A5Snk¥ls arPEHRIRove
NR8OOOR9, - NRSCOR9, -NRBSO, R9, NRBCONRORIO, 't o, NRBCSNR8R9, -S(zR, - SORB,

_SR8, - SOZNEBRImPoE, T Ul Gk heredg epg s O NFRIRRFD G Er-ErRKRBEOm oand R10

may be thegsanRoRpostd Jres@iilla @neh) m@em@gleemwmarse@ﬁxea%@ﬁhemﬁﬁ'y BOERieLr
substituted or unsubstituted al ky yl al kyl , al koxycarbonyl or

aryl al K8xy %8 Ky FePsBe ARy st b\?\}ﬁé Hﬂeﬁﬁwefﬁfmewnnwwgﬂew wadtopdigempéan may

form ﬁ t5 Obf ;{r@mé@ﬁ?%ecqrrﬁ\ﬂ(ﬂu't 6n STV MER 2 RR0RL HiOE, SR An@ R TR 2R One or
nore neteroat ons
reaction may be effected in the presence of a promoter such as NaOAc, ROAC and the like

or the mixtures thereof. The temperature of reaction may range from room temperature to
the reflux temperature of the solvent used. The reac-tion time may be 2 h to 24 h,
15 preferably in the range 2 h to 12 h.
The imiine can also be obtained by the reaction of a compound of general formula
(IlIk) with a compound of formula (IIll) using solvents such as CH,Cl;, CHCI;,
chlorobenzene, benzene, THF, in the presence of catalyst such as p-toluenesulfonic acid,
methanesuifonic acid, TFA, TfOH, BF;-OFEt; and the like. The reaction rnay_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 | hto 48 h.
The imine product thus obtained above may be reduced by using Na(CN)BH;-HCI
(ref: Hutchins, R. O. etal. J. Org. Chem. 1983, 48, 3433), NaBH4, H,-Pd)/C, H,-Pt/C, Hy-
25  RW/C and the like in solvents such as methanol, ethanol and the like. '
The hydrolysis of compound of formula (IIIm) where all symbols are as defined

earlier to produce compound of formula (Illa} may be carried out either in the presence of



15 sel ected from oxygen, sulfur or nitrogen or R6 is hydrogen; R13 is
at the third position of the phenyl ring and does not represent h@@rﬁ@éﬁﬂﬁ
R13 reprweanissibydr ogen, hal ogen, nitro, cyano, am no, halPCAIIRYI/ 050y dr oxy or
substituted or unsubstituted group sébected fromlinear or branched
(C1-C12)allcyl, aryl, zo arylalkyl, heteroaryl, heteroarylalkyl,

het er ocycl %‘I , aI koxy, nopnoal k%/ll am no, dial kyl am no, al koxycar bonyl

aryl oxycar ey Pr 2&f 3| Pexseies %rﬁ’flbas%lofllf‘é%yls ROty FTHIRbEases sHRly RE RNy | oxy,
al koxycar bgpyhaak ke %Mtpéryﬁ@!ﬂbﬁnéﬂ Qcme&% solhY bRAK@XMEC BB ARV AN, or

f I uor enyl ni et hoxycar bonyl (Fno | uor enyl et hoxycar bonyl am no (N Fnoc),

C
- 0OSO, R8, menﬁ%ebeﬂgiﬂzg% TRs exytene, mekery, ethnRBSORRINOLNRESOMRIR1O,

- NRBCSNR8 aggﬁ of FRY

- CONRBR9, a@rbgq;s%?he il 'ﬁ%gbe Carﬁ%@%g tem?%%%g} éhnt and’ | ndependent |y
represent kmfbkageperatore csfulnestalwmt eshdopra&mblbbsﬁa tenpedtuad laythe rar@Ey-fO °€rty| al kyl ,
al koxycar bonyl or aryl al kox on when .present o gen
atom t oget i xmpq#ﬁq%e% Hﬁ%bg}‘ggmég}?ﬂ fligthgl“‘raﬁg ?@Y&W h&gcar bon
atons and MR l@ne or nore heteroatons sel ected from oxygen, sulfur or
nitrogen. The substituents of the groups represented by Ax, R5, R6, R8, R9,
R10, and R13 are as defined for the conpound of formula (I) mis an
integer from O 1098 ABghed elndoditichNbLBRI prédefMehtond the3Sompind WY 28R VO
113/04 8 1 1 6 PCT/1, BO2/ 051164 35 In_yet another enbodi nent of the present
i nvent i18n, (TRLwherRFo FRBFeHITST Bidmaca or @y gpuphsrie Orand dppbseftaboly e dgen; X
represent s g{g Ok %@ve maﬁ?%her by aq{roc)éss Whizh %@ﬁﬂltl&s areQuQﬁ‘x‘é thé E'orh}?ougd oft

represents phenyl and all synbol s are as defined above

prepar ed bfermalal(Biging t he process described in schene-111 bel ow: 0?12 OR12
OR12 5 x (Illa) RS -NAr-CHO Um Schene-/I1 The reaction of conpound of
formula (111k) where all SymO|R%W’BbOV?HIg)

R® N

where all symbols are as defined earlier, with compound of formula (I1In)
OR12
R OR"
! (Hin)
H’N
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 (Ilig) with compound of formula (IlIn) may

20  be carried out in the presence of solvents such as THF, DMF, DMSO, DME, toluene,
henzene, 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, Arx, He

and the like. The reaction may be effecied in the presence of a base such as K2COs3,

NapCQ3, 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 tange from 1 to 24 hours, preferably from 1 to 12 hours.
[ntermediate (IIIf) of the present invention and its process has been made the

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



wi th conmpound of formula (I111) where R' represents hydrogen or (Cl §6 | kyl
group to give a conpound of formula (111m) where all synbols are ag i26d
earlier wapsbesiearried 10 out in two steps the first stePCHEBRENHe i nine
formation, followed by reduction. FoPhation of imne may be carried out in
sol vents such as McOH, EtOH, i-PrCH and the like. The reaction may be

effected in the presence pro such as NaOAc, KOAc and the |ike or
the m xtures thgﬁ%%ﬂpre%‘gf{f‘éﬁfﬁé?%m%awe PERiened ﬁeaﬁﬁfgﬁsr YN JEAFVS FIOB g

t enper at ur et fubsttdie nic@édultX rdag raeefrdtetice® a0dordihg t6 Qbﬂ@ﬂhom eflemitheprheget i on
time may be 2 hto 24 h, 15 preferablylnthe range 2 h to 12 The i m ne
can al so bSUEANG| ARIFCH)E t KEUPEadki GRY of a WeonRAIRAd TGRS r BRCHSF mira

(111k) Wit By @ianihy0dinyh %emui\?melhyi h)phu@I k150 DABAISxy R B P ASTIRFRE 2,
CHC13, chl orobenzene, benzene in the presence of catalyst such’ as
p-t ol uefiesi?l f Bivtest adydroxylmeeh apheaelia ohydémafcuarouerAN BricOHN-8r3- Afffmoand t he

li ke. The B&&Sﬁﬁeﬁ&né’%}ﬁeaété Ofopﬁﬁ&n&?ro% lafrbh QL adxﬂn&%@f}ﬁ Ni&t? rcﬁ&ltm}{?%re Cto

nol ecul ar siI eves. tenperature of the reaction range from
100 C, pr eﬂléﬂa!ldbykeaatl peptttéwpéoraltetmle and theHder HregmethedsmffOm@tivp agDreBiovalThe

be-r educed by naanci e A% fpse (bRl SRR el 8 650 o
1983, 48, BdaBproteb@BH4, H2-Pd]/C, H2-Pt/C, H2 25 Rh/C and the like in
sol vent s such and.t he %I s of , conpound

t hanol .. et hanol y
of formila (Il ﬁS‘e %Hé‘f‘é"eé‘f‘i’ﬁ@y“ ¢ ta““’ AP & %‘S?a‘%“ehy “"aﬁﬁ‘i‘% gﬁ" PEPRIBhLice
conpound oforfaalarlveitl{1 td faéquim:}enkne)f@ama wch subdehi leroxide, tdiumneserize, of WO
03/ 048116 36,2 6,J 2006 PCT/ | 5116 4 base or acid t he
sel ecti on f‘)“’fd“ﬁ’ésgy@i eac?‘%faﬁs‘émholly%{:wcfr ci ass’ﬁffsetsb“é%% %‘ﬁ‘f‘fﬁ talY gﬁ?ﬂ}@?’oxi des
| i ke NaOH aagdesidni Bydidxidg UsdUte smev&ntolmfntﬁﬁkasthsucrfmSmammu%hﬁiholor TFA
in sol ventél such, as C|—|2i';ae§E {;1 cetone gret hanol , et hag> ropanol wat er
etc may bAOYRESHRBAAL g e NHc ol solven= GEAY b isad idatahiien’ ¢ ne
range qb OlyGinkOarBinkf Hw&ahﬁﬁﬁﬂfeﬁbhﬁlﬂieoguahm& abiehhmizetd tnéleﬁi@;ﬁ@lﬁws at a
tenperature in t e ran e, of refl ux tenperature of t he sol vent used.

The dur at i 8 BFY e b¢ ééf‘@t r%tﬁmﬁwa &ﬁl&eﬁdﬂlﬁlewﬁtszﬂmvar Agplplde afeprsnsredanot her

enbodi nent yPfredthendb S 8Els bd&ﬂ%@%&&ﬂehl&ﬂi\ﬁa&& rm@meﬂmg& abif) fikcBacid, Quiilrc! @)
where R5 represents hydrogen or al ky ;inis 0, and all other symbols

are as def PAdPheBdVES Pgid: l?etob‘P’éfiﬁ&lPE‘dmb?C‘é ’BF@E‘&@f‘Wﬁ BHd.cHRPT PYEsSITeact i ng
t he conpouRgs OfatefcOsdi| ﬁm(drﬂcl‘ag:ld, Lsaffdyic Xackd, (Hyli{c&}naphﬂlmc acid, ascorbic acid,

20  palmitic acid, succinic acid, benzoic acid, benzenesulfonic acid, tartaric acid and the hke
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 1in the process whe_r§ver

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, resoh_fing 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 (1) 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



R where all synbols are as defined earlier, with conpound of formula (I11n)
OR12 R5 OR12 (Ilan) N H, 15 where R' represents hydrogen or al kylZ GrjdNpoos
and R5 w @a4slehi ned above, in is an integer ranging forkaUIP2/0Td reaction
of conmpound of formula (111g) with &8nmpound of fornula (111la) may 20 be
carried out in the presence of solvents such as THF, DVF, DMSO, DVE,

tol uene, benzene, acetone, acetonitrile and the Iike or m xtures thereof The
reacti on meperars eifiyer bedrachenal Frysiaizatiner r cwrornatpiraply, anchihetstarepispmient of ned by

usi ng i ner U b i I: y be
effected icnm?tﬁﬂégg)rf esen(l:agﬁ)o‘yg% ﬁ%@gﬂgﬁé Hgggl%%éﬁuﬁggﬁﬁﬁ%ﬁ%ﬂggt he |ike
or m xtures th¥esods pargomaact rorentpenpk phgereeainfeymula (fefoimmm @25t A0th$ to 120
C, prefer . at ' . 0 - ' ;. i on of
Che'r eact TrgHichmfy bETRBRAL iRk B IGmBoyalofiotm fropdtiatyel OO

| nt er medi abmlit{dnk.| Boroéxamipde, pnaksentisel ofvemimenly ared isolserps oc dlssr magubedor made
the subject et .of . ld.cation n CT/.1.BO2/ {4.. WD,.113/ 048116
372 & JURER B o o 3 Pl dh SRp Bl RE R P Re above
ment i oned rangme tftoom yeryafast to eant slye cgolingpduring drysealizdtiohr Bdlgmmphe ouly elssay - be

prot ect ed,accord t 0. conventional chem.cal practice. . Suitabl.e protecting
B oupe. + neaAGSER PRutaisb e e Bheatp ot i nr Ebesatia ortist &Ri%, Ph

L erti i’:lr ybpteydgdé @M&ﬁb@ib ,meryebboaeydmidwlmy gm'icphﬁmel th @FGH‘OS;Opé/, IR

enzyl oxycarbonyl, THP etc, 5 to protect hydrox or..phenolic roxy group;
N- Boc, P N- e ioskRmshrstitiereniia) AeApmieo rdpim ety dpwdes gﬁ%r"d&@&??‘bﬂf 6‘f"¥a‘ﬁﬁﬁ)c/) or

ani l i no geRupqueacetal protection for aldehyde, ketal protection for ketone
and the like. The nmethods of fornmtion and renpval of such protecting
groups are thoS¥ PHAGENVEHER MeVHEtE BBPep st lecBPasHIOnsPEaimg tei ng

pr ot ect Edcoré‘[Q)uI&teophﬁr%m&ﬁpfdrﬁﬁial ) ACEaREARLEVS AdiSd@hatPdeRRIEMafRYs, M eact i ng
the compound of formufa (1), with 1 to 4 equivalents of a base such as.

sodi um hy 8eBxPHEMeEs JOHAS: eI cFTaRIsOmEH dihgin PRITNPRES. Bst arharnienyertisxi de,

pot as§k UMyl = Rulf10%hAe or %@%ﬁ%@&’éﬁﬁ@ﬁ!ﬁ&ceptﬁgr&%ﬁﬁafé?‘iﬂ%@h%aﬂ@n 36 e |ike,
in solvents 1ike ether, THF, nethanol, t-butanol,
usual pharmaceutically employed carriers, diluents and the like, useful for the treatment

=~

and / or prophylaxis of diseases such as hypertensidn, coronary heart disease,

atherosclerosis, stroke, peripheral vascular diseases and related disorders. These

compounds are useful for the treatment of familial hypercholesterolemia,
20  hypertriglyceridemia, lowering of atherogenic lipoproteins, VLDL and LDL.

The compounds of the present invention can be used for the treatment of certain
renal diseases including glomerulonephritis, glomerulosclerosis, nephrotic syndrome,
hypertensive nephrosclerosis, nephropathy. The compounds of general formula (1) are also
useful for the treatment / prophylaxis 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
ovaran syndrome (PCOS), inflammatory bowel diseases, osteoporosis, myotonic
dystrophy, pancreatitis, retinopathy, arteriosclerosis, xanthoma and for the treatment of
cancer.

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

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



di oxane, isopropanol, ethanol etc. M xtures of solvents may be used. Organic
bases |ike 15 lysine, arginine, diethanolam ne, choline, guanidin€ g jypn 2006
tromet haggisakds t heir derivatives etc. may al so be usedpefdoghfRli vely,
acid addition salts wherever applicakje are prepared by treatnment with

aci ds such as hydrochloric acid, hydrobromc acid, nitric acid, sulfuric
aci d, phosphoric acid, p-toluenesul phonic acid, nethanesulfonic acid, acetic
aci d, citrimvGacba, rémkess iakibRor; fAAPREbLG] abkblptisal hgplde AGbBbsity drug;

hydr oxynapht hoi c. aci d, ascorbic acid, 20 palmtic acid, succinic acid,

benzoi ¢ acilBOPTREiz cHEUEFTT oRFAEMAE | drugs ahyRRaCeHE da88AY: t MLl k digwmdeo| vent s
| ke ethyl saffyRid; tkABlincBoROMRLPPPAREANG, afbkist B OXARGLIEreold 1flUr €S of
solvents may al so be used. The stereoi somers o t he conpounds Form ng part
of this invempiuods nhthe peeseptr igpatienl ihyorghinatign ve ickiMG Eolrredintise iribigt.e

enanti orner i i e, LEV. 25 Rossi bl e or onduct.i ng the
reacti onrgei ﬁﬁc{l%ge;gralggbéﬂé@% @h%?ggélgﬁ?gmg rd %I(,gaPQO)%@f (Zrmlcﬁl g%hté:la? B)ﬁ}s’"lid(rﬁrgl;;l &E8ant i oner
form or by tagethed ariwithit fiehmipetiod @ aof sys¢reiséailigonmer s by conventional et hods.
Sone of the pr ﬁ@}erred FEt hotds i,ncl Udﬁ usei}aof m cr obi al rtesol uti.an, .resol ving
the diaster eontl FoELF FYSRIM ALY REPYifes TpacsUicl CURISIIon. (ARIIERS theaci g
canphor sul tefpdndCbfithe deféraBfon@uiaqi)ths defifidd ghoae, teir dBfvtives, kckeanafdgs.ever

appl i cabl e ,or chiral, bfases uch as brucine, 30 ci nchog%, al kal oids and their
derivat i veieEnBUPEe  foans, (hfsHrsPigEs. thih 8aymerRbs. dsinPhamatyticrlues et

al in "lghaaddeMamE SaltsRR GRS IR ARG RIS A eHhIND sol(MEd 8M onk Bt BISCHENT LA 1981) .
More specifically the com:l)ound of formula (1) where YRLO represents OH nay

be convert Efuigreanhibijorpeialepasol ghsarptipariahiBtrentiobenity dleee: Bipoptpiest disrydasi ¢ h
chiral a%ﬂﬁﬁent@dﬁé’i‘l@‘gt’%ﬂ%enﬁ&é&%l GG, Bigdekitiy adifb A2 ThidRAR i ione;
conventional reaction condi tions may be en;pl_oyed to convert acid into an
am de; thedenl aBRAR@oMmsh § Agapisheor2a Gmidtse 2bego! WD ©Zbingen 6withCthe wsugd 2 /0
51161 38 s i act i rystal i zati on or chronat ography
and the st reo?gggﬁ%a?g%g@k}%%ﬁ{%%ﬁ’ddl@g% %@r}é?g@(l) may be prepared by

hydr ol yi2i ng t helhsurbermicastical eompsition andy de.in Yerfoousnqohiyremplgedofuch asonmpound
of general [) formn art of this_ _inpnventi.o be prepared by
crystalli z?aatt’%rr:%%?as“%%nﬁ?)‘ﬁ%%{ ’ogm?pgr rsr%]f’témﬁ )suslgreln er |r¥if glrfj rerfr%llga’ %aygt% PP ons.
For exanpl 8avonmks, ngedtaeroétcC dnzmikable adid cbr dighidemntréeropr Hihgints, o ki suitelsle f or

eyt o R s YO A0Sl S, B Phe SHBT RS i aye s
crystal | i zedntamfrofidl trRAeQ psefombly dl ts 00%le vodistaiofiectivecompaindnthe ¢mairderi Ng t he
compound f adua cool of pol ynor phs

2§ o}rthér)wed b .Ogg or fas %agg Th? 4 %%eor}cel
may be “det &r'fy ??@EPQS% P8 PRFBBERIRY SEEPIEPESRBRYS N EL SRS oscopy,
differential scafableghemha@eniitally Yecefable @im¥rsriayludd fdlidaflidroor diluestsaiad ot her
t echni ques., The present i nventilon rovides a, ph%r macthi cal cor 0Si gi on,
cont ai ni n gstftarhlg aguieous or organic solutions. e active ngredient w1 rbe present m suc
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, liguid 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, agueous 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 ingvedient 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 ZBJUNZGUB
pol ynorwlbssetdieé r phar maceutically 15 acceptabl e salts orPGIAER/I5064
pharmaceutically acceptabl e sol vategd#in conbi nation with the usual
pharmaceutically enployed carriers, diluents and the |ike, useful for the
treatnment . and_/ or. prophyl axis of di seases such as hypertension, coronary
heart di sddseeritongaliyr siherBpesrly, o intprBiscyleh pHEr Mrapasetiapdnynisaatins and
rel ated dipsQf dRksred iRBEGanLOMPOUNds are useful for the treatnment of famlial
hyperchol esterol em a, 20 hypertriglyceridema, |owering of atherogenic
| i poproteins, ¥eDnasghadmpiistatine. denpepaaiionofmay heonfie sbatcompownisi ohthean be
used for Eté@%&tri&@énqsntdiégawe@ ot 3 fhenlideN ] a di ARASATC], N '&Hﬁ'ic'ﬁﬁr aqueous
gl onerul onephritis, glonenrlosclerosis, nergl rotic syndrone, aﬁypqerteny ve
nephr o§cl ewrvsi, Sor awpinl epplidajion.Thee compomay sovthingeddiivds suohk meilsalupilipingr e al so
useful fo e v axd I ] | St.a {1
di abet es) S5 EH TR RERN kel $B3PHLR, SESIGLIGEE 4 Wb iomi o,
di sor der s(phebphetdyitiwlisy)mtcpriedeXtriuctpresvativegsentleaspagabenebesi ty, insulin
resi stance, co. ry, heart disease. .and,other cardi qvascul ar._.disorders. The
conpounds of t %q‘%f”edéf%‘fﬁete > Pﬁ?/aé’ﬁ‘felfasoﬁavr%gé asng /boé au%ag#(&y Eiage %ﬁ”d%dsgmﬁgao Uct ase
i nhi bi t or the l{keraré pationlarly seieahiv fok ey ot applixaton, riPreiferablit, icarrieassfor nfblagmat or y
agents, treatin 30, di apetic conplicatijons, disorder elated to
edot RbI | REteaP caatleg HEROR 15t PESTch B e PRI tGs B SHOR g elgifen  poos)
i nf | ammat B@Nsebm@semﬁaﬁs EFectQil GO0k QSh Be eiptoyali ¢ dystrophy,

titis, t tny, teri i S, . )
b cancer . THESHBBUHIY oF Dt Rumpredbm SRR ARt BRI P
t r eat ment mamehals, Rlcluddfy MEQ Y it Sralbr pdrent@lPNates Al Adingins 8 AfRHy he GRATDI Nati on
/ concomttant with one or nore WO 03A) 48116 39 2 6_JON 2006. PCT/I1B02/ 05064
HVG CoA regiict asderahbang Bere cpypaiettand pveigeg Bt peisis pripsnd grilatightf obesi ty
drug; ;5| i RRRHAY. Cltbwsies Gh dREurhItABL R Rdre el iiedt LR ¥F I tRESA At B Ul 1 N;
bi guani ae;” sul fonyl urea; thiazolidinedione; dual PPAR(x and y agonjst or a
mi xture t¥hsepsen flewingprpakisiseErtionrs immdedie by tiseats Qrpthen abnsBrREt ¥ on wi th
HMG CoA ri@@ﬁ%ﬁt@a‘fﬁm’t Eﬂé'd?ﬁéQéadnﬁnﬁ{}%d%%}&'i&illyg%%i%k %té,@@&b!sé%%ris ik i obesity

drag, hypoglycem c agent” can be adm'ni stere t oget her ‘or within such a

peri od torangs ofsapaet QP Etq ehwur Y00 mgdedody evetcht Al thetsublsctapes dap popiceabin

phar maceuf f+td . Lk fogelaie) 0f 1t eneys formul a
(1) as de Hoﬁggoggﬁg@ttéﬁgr?%g%reggﬁ %’gé)?p?ﬂ’ey r a{r%a. ogsslgély ({?%g?r&tglggt% oneric

f or ns20 t hisise. dHawavei, sberwptimumhédsegp diryie ripdividualhaibjecp hamgeteetedi wdl by i o

accept abl il B th'PelsoR "RLIIACEH K2kt AmBAC GRhERNF SHRKAUBSsARenPNe OF

nmore HMG
administered initially and thercafter increments made to determine the most suitable

dosage,
The compounds of the present invention lower random blood sugar level,
25 triglyceride, total cholesterol, LDL, VLDL and increase HDL by agonistic mechanism.
This miay 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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reductase inhibitor; cholesterol absorption inhibitor; antiobesity drug;

| i poprotein disorder treatnent drug; hypoglycenic agents: insulinZ®b JUN 200
bi guani dayo s4¢gorey| ur ea; thi azolidi nedione; dual PPARcc £ﬁ6119"2é'@6ﬁ st or a
m xture thereof in conbination with t#he usual pharnmaceutically enpl oyed
carriers, diluents and the |like. 15 The pharmaceutical conposition may be in
the fornms normally enpl oyed, such as tablets, capsules, powders, syrups,

sol utions, suspensions_and the [i keP“"Hﬁ'SPt’é'Brth ain flavaorants, sweeteners
etc. in suitable sol fa3wrethanssulfpnyloxypropxhphenyimeshanesulionate:n’ syt abl e
sterile nedia to forminjectable solutions or suspensions. Such conpositions
typically contain froml to 20% preferabl C.£8 10% by wei ght of active
conmpound, the remai nder 20 of ot h ‘ oor ek ng pharmaceutically
acceptabl e carriers, diluents ofs’soliveats. Suitable pharmaceutically
acceptabl e carriers include sotei d%f i ITers or diluents and sterile aqueous
or orgarfic solutions. The active ingredient will be present in such

phar maceut iSéen (lbonp05| tions in the amounts sufficient to provide the desired

dosage in tlvea suspprpéornst HASE (A20ed, 2Bowe 83Tmumcl) frodryolHF @dnbhivesraddedn, the
conpounds [ tah! LT
di Imaent toﬁ?ﬁ)‘ﬁ?eca;?ggl(gtg 5 &nhquné gﬁg h‘?dﬁﬁt%{ényl ﬂlg‘?{b&tgﬁl gl gus ensi ons
and the |i Kéé rithel) ph&"l"nﬁﬁeumcmaﬂl rmmwpeowas{ recﬁlms¢d fmﬂ -5 |hf Itdesasd wadged upolnt ai n

R Oe) GEMRRSOLS Uk %) MLANPUIANLE v MR ST SueP LSl BLSTI 6300 L h°
sterile aqﬂ@@H;(ZBrme mghwater (ﬁ@?nh) umief ocgmnoila;l gotiap lamd ﬁmiuw?m@g]RTD Mo the
suspensi ons exanpl e, ut i in me. or. pea ou
“propyl ene dﬁ}g MR FE H%Ega%g‘ﬁdqgé O ! the ?%’I‘? Jyas %&fﬂ@g dé‘?fﬁ\fﬁq] ons of

wat er - sol ukkkte pitalr racledt WGhl kiylaacest. alibebaed dfiladi ia@niried| (Ma,90,)S@dd s Wi th

base of the c us so utions e ac ve i di.ent

di ssol ved |°ﬁ“£%gq%yﬁg§F8Q3Tsé YE&dVaE & ?Wtoﬁﬁpw?ft{}ﬂﬁ' §‘i’fta;5 5] g’ﬁ“}lﬁ’lf d¢tabl e
sol uti ops. 11yh,ﬂ%hylﬂjeﬁﬂhﬁbéaﬁo](S(D|gl‘lil0@9)8}saspﬂﬁ@a6ﬁﬂ in this rranner can then be
adm ni ster (eMél nt ra,venousl y, 26JUN2006 WD 03/048116 PCT/1BO 2 /11 5116 4 40
intraperit Csubcut aneousl y, or intramuscularly, with intramscul ar

adm ni str at]Hka(@mg;.,, Qb@ivﬁﬁi@d 71801, Ewaﬁrm Fet (iasalo admichi 57 at joB,3 the
preparation contal’'n the conpounds of the resent i nvention dissolved or

suspended iHe &%) ioefti (e fcaﬁﬁﬁé’-ﬂ ﬂoéa{itfl-cﬁlﬁéﬁ‘z )-aqueous 5 carrier, for

aerosol ap |ﬁé'§ QL. 312?5%6% hofKY 1 5@y contain additives such as sol ubi I'i zi ng
agents, suc p opyl erie gl'ycol’, “surfactants, absorption enhancers such as
| ecithi® (l\ézh:@sﬂh@ﬂ dyPk ¢Mot ilne) or cycl odextrin or preservatives such as
par abenes. Tabl ets, dragees or capsules having talc and / or a carbohydrate
carried binder or the like are particularly suitable for any oral

appl i cati olftepRief erably, carriers for tablets, 10 dragees or capsul es

i ncl ude | aqt 93650 BlorPd (a9 RS RbAEN1 75, DY (s fhbifi T Can

obtained in the step (i) and triethylamine (93.3 mL, 6.0 eq, 670.8 mmol} was added
25  methanesulfonyl chioride (26 mL, 3.0 eq, 335.4 mmo!) 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. HC], water and brine. The organic la_yer was
dried (Na;SO4) and concentrated. Desired product from the crude mass was purnified 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, J = 7.8 Hz, 2H); 3.00 (s, 3H);
3.13 (s, 3H); 4.23 (t, I = 6.3 Hz, 2H); 7.22 (aromatics, 4H).
35 IR (neat) cm’': 3029, 2935, 1504.



be used in cases where a sweetened vehicle can be enpl oyed. The conpound(s)
of the formula (1) as defined above is clinically admnistered to

i ncl udwogsires1le vi a ei ther oral or parenteral routes. AJFCATIEPFEPHn by the
oral route is preferred being nord2conveni ent and avoi ding the possible
pain and irritation of 15 injection. However, in circunstances where the
pati ent cannot éﬁallo t he. medi cation, or absorptlon follow ng ora

adni ni st fas | rew as by di sease or ot her abnormality, it is
essenti al that the drug be admi nistered parenterally. By either route, the
dosage is in the range of about Brépirdtmnapout 100 ngy/ kg body wei ght of the
subj ect per day 0r3—P3—ﬁfeﬁfa&'@§tﬂfon§my§r09yQghéx 1B0@ubesattofekg body wei ght per
day admi nistered singly or as a divided ose. However, the optinmum dosage
for the individual subject being treated wild Be determned by the person

responsi bl e for treatnent, Uﬁqeﬂ I | é,&f Ses. being adm ni stered
initially and thereafter |ncne de to detérm ne the nost suitable

dosage. The conpounds of the prese i nvention | ower random bl ood sugar

| evel , 25 tri ceride, total cholesterol, LDL, VLDL and increase HDL by
agoni st i Erenweh gﬂﬂmmcahﬁsmefbu@@ﬁmmawéd by invitro as well as in

Vi Vo anl th xperlnents The invention is explained in detail in the

exann . vi ded by way of illustration only and
there ore S ou p%grﬁlﬁ)ﬁwﬁgttgo limt the scope of the invention. 30 2

6 JUN ZOW-hy@mﬂﬁdﬁ]pitﬁ)aﬁ@Tst BORA50 Giquid ImdBs €19AP@t i on |

4- (3- et | | | | X ta ' S O5 St
() o o ENEREkaPEY: SREEPY S50 I SEIERSR Kol SR 2 s omgoRlE G 1) "
\g/a?4aﬂd§5167 QID@ﬂ?ﬂz,&HTj’iEﬁi—ﬁQérﬁ:)mﬁﬁdzsgBngI‘V.Oﬂf-?.ﬁ%alﬁgﬁ'hatlic;, II-P. N y
-(4- 0 en ropi,Qn , 1.0 eq, mol ) a : e reaction
nixturg &béyggﬁpﬁx%ﬁﬁf%%Q %%5 %ﬂ gmas maned up by to quenching with excess
et hylhs acehat@/zfloh)t oyegibyijaddi tion of water (23 nL), 15%agq. NaOH (23 ni)

and wat er (70 mL) under controlled stirring and naintaining RT. To the
wor kup PP @e cone. HCl was added to adjust the pHat 7.0. It was then

filteredrbh PUORydroxyphenyl)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 (CDCl;, 200 MHz: 8 2.00-2.18 (m, 2H); 2.79 (t, ] = 7.8 Hz, 2H); 3.00 (s, 3H);
3.15 (s, 3H); 4.22 (1, 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)pbenyltoluene-4-sulfonate:
C. .0
. .S
. o, 0 /@/\/\O \O\
o
30

To a solution of 3-(4-hydroxyphenyl)propanol (2.5 g, 1.0 eq, 16.44 mmol),
obtamed in the step (i) of preparation 1 in DCM (82 mL) and triethylamine (11.4mL, 5.0
eq, 82.2 mmol), was added toluene-4-sulfonylchloride ( 9.4 g, 3.0 eq, 49.3 mmol)



celite and washed with ethyl acetate. Conmbined filtrate was dried 2S04)
and condensed. Qotained residue was chromat ographed (et hX acet at é/0h&ibiless)
to obtaiWOI3481145 hydroxyphenyl) propanol (17 g, 100% as GHIRR2OSEE d.  Mp:
52-54 C. HNI\/R(CDOB 200M—IZS 14378186(m2H) 263(t J =7.9 Hz,
2H) 367(tJ 6.3 Hz, 6.74 (d, 7 = 8.8 Hz, 7.05 (d, J = 8.8

. IR t i 3029, 2940, 152 [M
Step (FIPWES OEENTY esrgec%t)m@sr PP T e %Ewhaéaéwf% Stehor (17
9, 1.0 eq, ug b} dButiaith exdebd BCREshd washing tied @Barfid Day@cnﬂltmiv%hyﬂdafﬂn@eﬂ(eg?’ 3 i,

6.0 eq, 670.8 mmo]) ed, 25 neth ul fonyl chloride (26 nL, 3.0 eq,
335. 4 mol Jrudf %%ﬂgegatﬂeg g‘f r dryige @ﬁé@fﬁo‘ﬁaﬁﬂﬂeﬁ%&’ Waschepmrtogaphad (fvk or 16

h, after th@ertatuhe&aﬁes?\wdbeadn tie dedredichmbdung (Wi Ehe EX%ESShickEMhand washi ng t he
organic layer wth di HCl, water and brine. The organl c layer was dried

(Na7SO4y arkl NOGREERIaR UMzl r9@dqxprx@m5a7 § HorAiha 48 udeDiask (vbs 6furi fi ed
b I f t |
Y Lecryskd digalosq fd oA gggphe & %ﬁ%}gg 5 SR D8 5! BRY 7 dpauor was

condensed an ‘Chr omat 0 ixanes) to ffain
further anmftuht 78d%4, 280; Tohf@olng.3 Kz, @Haglﬂﬁ(ell, H=230.18,dH)61 % as white solid.

60- 62 .5 2.00-2.18 oH): 2.77 (t, J = 7.8
ﬁ, 33338‘6%@““3%&9%% 73%@:%; 4.23 (t. J (:me.sH)Hz, 2H);(7.22

(aronatl CSMaddn/z (83): UR (Meat]) cni': 3029, 2935, 1504. 2 6 JUN 2006 WO
03/048116 PCT/ 1802/ 05064 42 Mass mz (C): 309 [M+ |I]. Preparation 2

3-(3- neéfhan esul f onyl oxypropyl ) phenyl m eth anesulfonate: 5 O*O O'S M
Prepared foll ow ng the typi cal proq&dpuran@.nprepar ation 1 Step (i) 10 From
met hyl 3 - hydroxyphenyl propi g dr oxyphenyl ) propanol was obt ai ned
as liquid mass (100%. 1H N en rogide gpn-1.88 (m 2H); 2.64 (t,

J = 7.9 Hz, 2H); 3.49 (bs, -OH); 367 (ﬁ' I= 6-5 Hz, 2H); 6.65-6.76

(aromatics, 3H); 7.09-7.17 (aromatlcs

A mixture of 4-nitrophenol (1.0 g, 1.0 eq., 7.19 mmol), 1,2-dibromoethane (3.85
15 mlL, 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 ag.
sodium bicarbonate solution. Organic layer was dned (NaySOs), 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
'Y NMR (CDCl, 200 MHz): § 3.67 (t, J= 6.1 Hz, 2H); 4.38 (t, J = 6.1 Hz, 2H); 6.97(d, J
= 8.7 Hz, 2H); 8.20 (4, J = 8.7 Hz, 2H).
IR (neat) cm™': 2925, 1592, 1511, 1330.
35 Mass m/z (CI): 245[M("Br)], 246 [M("°Br) + 1], 247[M(*'Br)), 248 [M(*'Br) + 1]. -

Preparation S

Ethyl 2-ethoxy-3-(4-aminophenyl)propionate
H,N Ot
30 Step (i)

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



IR (neat) cm 1: 3353, 2932, 2859, 1590. 15 Mass niz (Cl): 152 [M4
Step (ii) From 3-(3-hydroxyphenyl)propanol (900 ng, 1.0 eqg, 5.92 nzfr%
obt ai nggoipfodsie step (i); PCT/IBU2/05064
3- ( 3- net hanesul f onyl oxypr opyl ) pheny¥Hfet hanesul f onate was obtai ned (52% as
white solid. 20 Mp: 60-62 C. 'H NWR (CDC13, 200 MHz: S 2.00-2.18 (m 2H);
2.79 (t, J =.7.8 Hz, 03,00 (s, , 115 (s, .3H); 4.22 (1, J = 6.4 Hz,
2H); 7. 10-*?‘%6'“(‘%?"8%’35%‘5?6 53‘%)%" 17‘5.‘12%5):}.%0 2 fﬂﬁ‘?ﬁr‘r@‘)ﬁw@amﬂ%%ﬁ]aﬁi 30,
2941, 1586resuldiaSsolutiog waels)irreBOORT Wbt 61l . TR Fedtiop ativtut-ORas3diluted with ethyl

4- (3-(tol uene-4-sul fonyl oxét%ipropy.l ) ph_enyltol uene-4-sulfonate: 30 To a

sol uti on ofcetate( 40 y‘dr"%’fc’?pﬂy y Bo8p alf Gk 2 The gerude rogfpinsg @thyh prpgroy2-

obt ai ned idy, nsdnSite {nlbotiP?, amgg@g@ﬁgogﬁrsld(lil@?,m\/l (82 nmL) and triethylam ne
(11.4 nnL., 5. eq, 82.2 mml), was added tol uene-4-sul fonylchloride ( 9.4
g, 3.0 eq,_49.3 ninol) 2 6 JUN 2006 WD 03/048116 PCT/I1B02/ 05064 43 dropw se
at 0 CS5 Th¥eR@ction mixture was stirred at RT for 16 h, after that it was
wor ked  uEthy} pehitira2iatigpxprinhamsate ebiinedin stepl (iWvash hydrogdnated ugmpil€24 Bdr€r- wi t h
wat er and ;bri.pe.. r i d obt.ai.ned_af _dryi Na2SO4 nd
condensi ngEB\/\¢a6§ pé’l)ulgﬁﬁ? gng?tg\glhe(%&keeﬁﬁgln%)a%é 3?’38[}18 ‘8%5%%1{5?"‘{’%“‘% F‘ﬁ%lﬁe%t he

desi red conjpguthel {cbtale Hiexté. td Yjecldthettile chmpagudiad visbousdilNVRI LB, 200 MHz: 5

1.90 ui et J = 7.9 . X 4 X . t, = 8 2H) ;

308 (1 JHSmR) Rty 1 ¢ 7170 . Tk e wh e g2 sbia g’

2H) 5 73032 = 68 Hz)2H), 3.5 (08, 2RRHH,)/ 3 63 (dl1HY) 3588 1, 33M):, 1= 8 HA 1y, = 8.3

Hz, 2H). IR (neat) cnil: 2926, 1597, 1502, 1364, Mass mz (C): 461 [M+ 1]. 10

Preparatid‘nwéfq’52"?%-Q-Hﬁ’?Hbﬁ’l“@r(&x{/’féﬁlﬁ%ﬁ%rﬁ-%(dﬁﬂ o258 Bkt ure of

4-ni trophm?ﬁea()%Fpl;9372}.19353q. , 7.19 mmol), 1,2-dibronoethane (3.85 15 ni,
nmo

6.0 eq, 43. , and anhydrous K2C03 (3.0 g, 3 eq, 21.5 nmol) in dry
acet one Mass m/z( I)J 238 (M"H), 192 (M-OCsz).

s 2005

15 Preparation 6
' Methyl 2-ethoxy-3-(4-aminophenyl)propionate

@/\‘/COQMG
OEt
HoN

Step (i)

Wittig salt from triethyl 2-ethoxyphosphonoacetate (34.3 ml, 2 eq, 132 mmol) and NaH
20 (50%in oil) (6.28 g, 2 eq, 132 mmol) was prepared in THF (350 mL) at ¢ °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 sterecisomers (15 g, §6%).

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 andl brine. The crude mass was chromatographed to

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



(36 nmL) was stirred at RT for 16h. The reaction mxture was filtered, and
the filtrate was condensed. Condensed mass was agai n dissolved in E b
acetate and washed with aq. sodi um bicarbonate sol ution. ani c | ay rJ M@ﬁ
dried (Na23¥ap348tadensed, and the F i due was chromat od’rcéfﬂﬂ%"s%l ng et hyl
acetate and hexanes to obtain the title corrpound 20 as solid (540 ng, 329%.
Mp: 168 C 'H NWR (CDCL13, 200|\/Hz) 5367(t :61Hz 2H) 438(t J =
6.1 Hz, 2H); GtepTiiifd, J 8.7 Hz, 820(d J = 8.7 Hz, | R (neat)

O 3 SRSt Y (L, 65 e 615 IR )
2- et hoxy- 3- ( 4-figatedneiih arghespmo3P dreat28 QQIQNOCIDEIED a@Etd%Gch (ﬁoﬂ)thTﬂlﬁg sal t

fromtriethyl r%ntﬁ:hm%ﬁé&*\%mﬁ&&ﬁﬁ?ﬁ@ Cadd%fioweddio safa'ir&% te.% @nd NaH
(50%in oil) (5.3 g, 2 eq, -4 nmol ) was prepared in (350 rrL) ‘at 0 C.

To this WO51) Jhonsdtog migtuge wasJ E‘N‘t?b eﬁﬁw%@zﬁwemh%wfa cold aqueous
4-ni trobenzal daRyaem(hidrils. The &Fanidl éwmemm&aﬂdbﬁlep%etﬂeamvﬁs 0 C and

t he resultlng solutiqgn was stirre RT for 16 The reaction m xture was
diluted with Skpptographed ysiag sty aﬁﬁ%‘ﬁé‘&ﬂ Wm %aﬁ%&e e Fomposes HiscRye

cont ai ns et hyhlq@dmaagps@%) et hoxyci nnamate in both Z and E stereoisoners (11

g). 5 Step (i) Eth nit hoxyci nn t fned in step (1) was

hydr ogenat ed u% %(9% éIDCl%%QSe% BbEIsT ?8@?3@785&% Wy‘f'%g]éei}gtﬁg%ISO )

at room tempeaaw:heu@psuzhrammmwmm 3MS B.RE (101 RIS 1B ettes1/(d vexame to

y| eId t he tltk_ﬁ (ignzggé; 3\% us oil (9.41 g, 60%. "H NWR ( CDC13, 200
S 1.16 i—ﬁBlZZU J =7.0 Hz, 3H), 2.90 (d, J to =

6 3 Hz 2H), 3R GRatj bs): 3250(le-!27)35 3.35 (m 11-1), 3.55 (m 1H), 3.94 (t, J =

6.3 Hz, 1H) 4.15 Hz, 2H), 6.62 (d, J = 8.3 Hz, 2H), 7.03 (d, j
= 8. OHz, Nf“ﬁ?‘t"ﬁggp) aleir? "3372, 1738. Mass miz (O): 238 (Mrl), 192 (M-
OC2HG) . 15 Preparatl on 6

15 Preparation 7

Ethyl 2-ethoxy-3-(3-aminophenyl)propionate

H,N CO,Et
U &

Starting ﬁom 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, CDCh): 5 1.17 (t, J = 7 Hz, 3H); 1.22 (t, J = 7 Hz, 3H); 2.91 (d, ) = 6.7
Hz, 2H); 3.30-3.48 (m, 1H); 3.48-3.62 (m, 1H); 4.00 (1, = 6.7 Hz, 1H); 417 (q, J = 7 Hz,
2H); 6.50-6.70 (aromatics, 31E); 7.06 (t, J = 7.5 Hz, 1H).

IR (neat) cm™': 3374, 2978, 1738, 1606
Mass m/z (CT): 238 [M+1]
25 Preparation 8
Ethy! 2-isopropoxy-3~(4-nitrophenyl)propionate

: O/\rcoza
o)
O,N Y
Step (i):

4-nitrophenylalanine (5 g, 1 eq, 23.788 mmol) was added in portions to a solution of dry ethanol
30 (50mL) and thionylchloride (SmL}) 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



Met hyl 2-et hoxy- 3- (4-am nophenyl ) propi onate H2ZN CO2Me CEt Step (i) Wittig
salt fromtriethyl 2-ethoxyphosphonoacetate (34.3 ml, 2 eq, 132 mmIZ)BthimB
NaH 20w6&0%o4smicoi |) (6.28 g, 2 eq. 132 mmmol) was prepar eBCTABIREBENGIZ50 i)
at 0 C. To this solid p-nitrobenzal #fehyde (10 g, | eq, 66 nmmol) was added
in portions at 0 C. The resulting solution was stirred at RT for 16 h. The

reaction mxture was dilyted with et ate dvvashed Wi t h aqueous
NHACI . The &Vaear cHRP TR g”@ﬂhﬁ?ﬂ“eﬁerﬁﬂpﬁfbwz‘?m e e r‘(ﬂ%ﬁ’f&% B“’P!ht‘bgf "Hgf“and E
st er eoi SONEESpHcAPlaBninB&Wy] e2Er KRR IGHHY asThBitedoud e eanpauadiedt> g, 1 eq, 56.6
mol ) obt ai ned in step (i) was dissolved in nethanol (250 nm.). To this
ammoni um formate (35.6 g, 10 eq, 566 mmol) and 10% Pd-C (40 g) was added
and the regepi@n mxture was stirred at RT for 16 h. The catal yst was
filtered off and the filterate was condensed on rotavapour. The resi due was

di | ut ed’ wi 4-hitgphesyinjaningshvdeaten hriophlarils (uige hOwat £78 mmeplhebiziaed Mmstepey ude

mass was 1y efh E
and (7)1 ORGSR BR3P0

Step (ill )adE@dqymd zfaesnm@fop Larinio T merstien oiXtae was wasgd wath & M@Ombt ai ned
in step (| ; : d dry
nmet hanol %c E%ﬁ%&sie}ggwazﬁﬁfgtﬁ%!r:ldeﬂd\%\g%d?%??tﬁég}dﬁ ﬁ o?l%g aI | oned
to stir ate reoanthickrplel 26 g 8%%pr 16 h. 5 The reaction mxture vvas d| | ut ed
with ethyl acetate and quenched with cold aqueous ammoni um chloride. The
organi ¢ | ayer was washed with water and brine. The residue was

chr omat ogragihéi):usi ng et hyl acet ate and hexane to afford the title corrpound

as viscous ui 1.64 =
6.8 Hz, 3%“‘“@%“68“‘“5 eI “’g 5551 5 eéggmm%b S %*ep i aboxe %ﬁg 3 65
(m 2H) JiskBlvéS in aﬁarofcﬁm%B QﬁL) o ﬁa@gﬁc:ﬁkaceﬂx&")imd @Z(ﬁ]lL(GdOSJ 9.8 Bmob}z., ,
7.00 (d, J = 8.3 2H) : IR (neat) cm: 3350 (br), 1735. Ss mz (CI)

224 [ Mr1] .ang ssowblatrléﬁ 6% ui Etlhga, 7A6armel yreg: {Bled and disHersfion FrsHIONAT o
15  heated at reflux for 30 min. The reaction mixture was diluted with chloroformn, and was

washed with aq. NaHCOj3;. The organic layer was dried (Na;SO,) and condensed (caution!)

to a yellowish liquid.

Step (iv):

20 The liqmid (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 Rha(0OAc)s.2H,O (38 mg, 0.02 eq,
0.12 mmiol) 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;SOy), 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, CDCl5) 8: 0.92 (d, J = 5.8 Hz, 3H), 1.16 (d, J = 5.8 Hz, 3H), 1.27 (tJ
= 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),
421(q, Y=74Hz, 2H), 743 (d, I = 8.7 Hz, 2H), 8.16 (d, J = 8.7 Hz, 2H).

30 IR (neat) cm’': 2975, 1747, 1602, 1522, 1347.
Mass m/z (CT): 282 [M+1]



H2N yCO2Et OR Starting from 3-nitro benzal dehyde and fol | owi ng the c al
procedure for tPreparatl on of 5 the t|tIe conpound was ob "czl | N 2608 |
(60% t woV&UEIFE11O0 * NVR (200 Mz, CDE13): S 1.17 (t, J = @&5 22 (t,
J =7 Hz, 3H); 2.91 (d, J = 67I2211) 3.30-3.48(m1H) 348362(
1H); 4.00 (t, J =6.7 H, 111); 4.17 (q, J =7 Hz, 2H); 6.50-6.70
(aromatics, 3H); 7.06 (t, J = 7.5 Hz, 1H. IR (neat) cni ': 3374, 2978,
1738, 1606 Mass mz (C): 238 [ M-lprefarRiox@arati on 8 Et hyl

2-1 sopropoxy- 3-(4-nitrophenyl)propionate COZEt 02N 30 Step (1):

4-ni trophenyl al ani ne ( 5E¢hyl 2-i@@ropady53@-aminbphesgBpedjdathté N portions to a
solution of dry ethanol (501) and thionylchloride (5n) at -5 C It was
stirred at that tenperature for another one hour, followed by stirring at
RT for 16h. The reaction m xture was-6§ &HEon 2 6 JUN 2006 WD 03/048116
PCT/ 1BO 2 /11 5116 4 46 rotavapour, otrped wi th toluene, and then dried
over high vaccum punp to obtain #:Nnr¢rophe al ani ne ethyl ester

hydr ochl ori de as white solid (quantitative Wel d). Step (ii): 5

4-ni trophe ni p (Zg e 8.,nmiol)
obt ai nedJ] i nrﬁ/ds1 %(-1ls§i§0 Qg}@ stg%?%hea%?prgpl Q(;%ezt (15‘8mnﬁ) Oz’tfibnetihé‘t Na2CO3
(386 ny, O.frepaeption S64asrhydalgnanaisundad tepsi @nadsu\mef mblebmladhﬁdmgeﬂ!ﬁsmg no%dhe
reaction mxtyre was washed wi th aqg. Theor ani c | r drled
(a2s0d) D (BRSSP L PR RGBTt
t Qi gg oi | 1(&&51&'3 Brod@®%as id6lasll glﬂtel( iﬁitiaﬁng &e%ﬁc?@ﬂhﬂﬂ%h@hﬁﬂb&ﬁcﬁ&%ﬁltﬁéé er

: g, obtained in step(ii ove was i ssolved in
chl or of or mfgf??genﬂder T‘Ef{m%a%’re@gl“?fc iCotump, ghrppatggraghy ?gthf crgflegrasg gsing el hynol ) |
and i sogylaakthiei tafd ( 96&inks Protided, thé. MesiRAT Rbip¥@ie agded-igdflofoRgsr@action

m xture was 15 heated at reflux for 30 mn. The reaction mxture was dil uted
wi th chl or GreReRhenydlprepanate (1.16 g, 86% overall ).

'H NMR (200 MHz, CDCl3) 8: 0.97 (d, ] = 5.8 Hz, 3H), 1.15(d, I=5.8 Hz, 3H), 1.23 (¢, T
= 7.0 Hz, 3H), 2.80-2.95 (m, 2H), 3.49 (quintet, 1H); 3.98 (dd, J = 8.1 and 5.7 Hz, 1H),
4.16 {(q, J=7.0 Hg, 2H), 6.61 (d, Y= 8.3 Hz, 2H), 7.03 (d, J = 8.3 Hz, 2H).

15 IR (neat) cm’’: 3455, 3371, 2975, 2929, 1737, 1626, 1519,
Mass m/z (CI): 252 [M+1]

Preparation 10
4-methanesulfonyloxybenzaldehyde

CHO
O\\ ,/O /©/
Me’s 0

A mixture of 4-hydroxybenzaldehyde (5.0 gm, 1.0 eq, 40.98 mmol), anhydrous K,CO; (17
g, 3 eq, 123 mmol), and methanesulfonylchlonide (4.76 ml, 1.5 eq, 61.37 mmo!) in dry

20

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 (Na,SO.),
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. o

30 'H NMR (CDCly, 200 MHz) 8: 3.21 (s, 3H); 7.45 (d, ] = 8.8 Hz, 2H); 7.95 (d, J = 8.8 Hz,
2H); 10.01 (s, 1H). '
IR (neat) cm™: 3024, 2932, 1701, 1591, 1502.



washed with aq. NaHCO3. The organic |ayer was dried (Na2SO4) and condensed
(caution!) to a yellowish liquid. .Step (iv): 20 The liquid (1.542§,jUN-2006
eq, 6. 1®ommk§i1é hus obtained in step (iii), was di ssol ve@#CriiBy/4s06+

i sopropanol (31 nlL), and to that cat&lytic amount of Rh2(QAc)4.2H20 (38 nmg,
0.02 eq, 0.12 mml) was added and the reaction m xture was stirred at room
terrperatu for '1:2{1 1\2[ {Jopanol was condensed, and the reaction m xture
was di | ut T‘f %y cetate. The organic |ayer was washed with water and
brine, dried (Na2804) and concentrated. Columm 25 chromat ography, using

et hyl acetate and hexanes, provi deRreparatigadilr ed conpound et hyl 2-

i sopr opoxy- 3-( 4- nltrophenyl) ropi onate_(1.25 61% overall ). "H NMR (200
MHz, CDCL3) S: 0.92 (d, J g‘kﬂ:ﬁ’m%’ﬂj‘e“ﬂ)m ol =58 Hz, 3H), 1.27 (t,

J = 7.4 H, 3H), 3.00-3.10(m R 52 (quintet, 1H) 4.08.(dd, J = 8.7
and 4.8 Hz, 1H), 4.21 (q, J = 7.20@25)5: 7.43 (d, J = 8.7 Hz, 2H), 8.16
(d, J= 8.7 Hz, 2H) 30 I B. (neat) cM.® 747,1602, 1522, 1347. Mass m z
(Cl): 282 [Mrl] 2 6 JUN 2006 WO 03/ 048116 /1 60 2 /0 5116 4 47

Pr epar 4t i é’nsoéutemmﬁ mothykt-briryyrbendagtiath dpH ey BYh rempbniat BHFER0 5Bt hy |

2-1s0pr opQxy adrelido 'ﬁ'sbh@@ XAQ&{&%JQ’{@%@ &laDdy Gimoby it THIOl2D 'd“f@ In

preparation 8 was hydrogenated under ressure of m)l ecu hydr ogen
usi ng 10%Theaimng 708 qpglineed adiBifgrst by lﬁxcéﬁsh? LaHevast @uepcted with Saémlamdom

temper at Ung dorsofifhn g T8 prel bl RLOTC IS ob AR LA fULA8T 1 g the

reaction m&iure and conceh n terate under reduce pressure.
Col unm chmativedtind rasptate ofd mheargamujexmswausw{adg:dewhlybnm dardt@esSQ@adiniexanes

d th o
Eﬁn"XL‘é o TPalE B TRO M Sl EP R %ﬁ%ﬁﬁ&?ﬁe‘e%‘fé}lm@% 3 &
o 97 (d HitlecdgRoubid (1. Blgi)44%)aib5\(lhitesﬂhd; 5.8 Hz 311), 1.23 (t, J 0 He,

gf.g%g% 2H), 3.49 (quintet, 1H): 3.98 (dd, J = 8.1 and 5.7 Hz,
xd, 7.0 Hz, 2H), 6.61 (d, J = 8.3 Hz, 2|—|), 7.03 (d, J = 8.3

Hz, 2H). 45 NNR (PERMELS OLCLBESE0-8R 512, 7297 5,~ 292%, 24]3775 1626 6.1549.  Mass
gzo( a): 2}2{)5% %I\/HJ] Pr e 25%5;7%13 (%10148?1% g%{r)\esul f onyl oxybenzal dehyde 20 O1

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

Preparation 12

4-(2-Methylsulfonyloxyethyhphenyl metharesulfonate
Me

g A0
#,
0% \-©\/\§\\s¢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
mlL, 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 prepafation 1, step (ii). )

'H NMR (200 MHz, CDCls): 6 2.91 (s, 3H); 3.08 (t, ] = 6.8 Hz, 2H); 3.15 (s, 3H); 4.42 (t,
J=6.8 Hz, 2H); 7.20-7.34 (m, 4H).
25  Mass m/z (CI): 199 [M-O80:Me].
Preparation 13

Methyl 2-(4-methylsulfonyloxyphenyl)acetate

O\\ /p COOMe
/S
Me ~0



MeSO CHO A m xture of 4-hydroxybenzal dehyde (5.0 gm 1.0 eq, 40. 9? Ia
anhydrous K2CO3 (17 g, 3 eq, 123 mmol), and net hanesulfor],}(IchI or ﬁimﬂ.o%
nL, 1. 5WEISI87 nmol) in dry 25 DVF (200 nl) was stirrBaVH0283%¢or 16 h.
The reaction mixture was diluted with ethyl acetate (200 nL) and washed
with water and brine. Organic |ayer was dried (Na2SO4), condensed, and the

resi due obtwai Rt (0B PO ARBEShtEENG R trhdthy1 BCRLIBIRFPRER) X0 to
obtain the tittleoggﬁgougjlgwgs V\h)iate S(§_| id _(%. 0 g,,y 25gl ) X:r 68?22 Cf%SO "H
NMVR ( CDC13 -5 @ §gynod, i DM (20 miphusing trghylpmine £3.82 gnlpp22 59pmol) agg (d, J =

8.8 Hz, ZEDhantnfhy Soridd(0.84 Bar( NBRInuEA atroord Wflper8ior éZQérm@viJ\%'?g}, 1502.
2 6 JUN 2006 WO 03}’048116 PCT/ 1602/ 05064" 48 Mass mz(Cl): 201 | 1 J.

Pr epar at i cimilar praeedure py desestastie pyapyratioel.stepdi) HO OH 5 A sol ution of net hyl

2- (4- hydr oxy, 3 07 2 b THE, ( _ added to
a sti rrsceid g‘u@g@%?@&%%}(%?ég%%ﬁﬂég%‘g’%ribpﬁsgﬁé 7(2%6&11?? L)g‘\@gfz’o C.

The stirrizD, was(Gorte.He@Ht RT for 4 h. Excess of LAH was quenched with
saturated Na2SC tion and the precipitate forned was filtered off. The
filtrated M{E?@%&r@iwd with ethyl acetate and the organic extract was
washed with brine, dried (Na2SO4) and to evaporated to dryness. Col umm
purification with 50% et hyl acetate-pet ether yielded the title conpound
(1.1 g, 44% as a white solid. Mp:Pregarggerid: ' \\vR (200 MHz, CDCl 3+DVBO- d6):

R e e e T S
4- (2- Met hyl sul f onyl oxyet byl )phs\gyl/ogbbgnat e MM\"Oc O/ s~ () ~M
The title conmpound (2 g, 94% 3570b ped from
2- (4- hydr oxyphenyl ) - 1- et hanol (&7 04,
To a solution of methyl 2-(4-methylsulfonyloxyphenyl)acetate (0.95 g, 3.89 mmol),
obtained in preparation 13, n 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-de): 6 3.32 (s, 3H); 3.62 (s, 2H); 7.28 (d, T = 8.9 Hz, 2H);
20 7.37(d,J=8.6 Hz, 2H).
Mass mvz (CI): 231 [M+1]; 230 [M].

Preparation 15

Methyl 4-nitro cinamate

O,N

25 A solution of 4-nitro cinnamic acid (3 g, 15.54 mmol) in methano!l (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 a;ided to the residue
and the solution was washed with water, satd. NaHCO; solution, water and brine
respectively. The organic layer was dried (Na;SOy) and evaporated to obtain the title

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

Mp: 158-160 °C.



20 7.25 mol ), obtained frompreparation 11, in DCM (20 mL) using tgi eiyhyl
amne (2.52 niL, 16.1 mol) and net hanesul fonyl chloride (0.83 ni, g N 200
mrol ) aworemiienperature for 2 h followng a simlar preradol/etas
described in preparation 1, step (iis). 'H NVR (200 MHz, CDC13): S 2.91 (s,
3H); 3.08 (t, J =6.8 Hz, 2H); 3.15 (s, 3H); 4.42 (t, J = 6.8 Hz, 2H);
7.20-7.34 li‘lghﬂm_%' 25 Mass m z gg): 199 rEM-C_)SO Me] . Preparation 13 Met hyl
2- (4- et hy HOWRGA MHA RIS 0 334t a3ED0P-85 (dvi =S Beadi: Werg'3/&das 3ty 49 2 6
JUN 2006 SQ@RH,IJBﬁQ_blIJ{;QQﬁR_The title conpound (1.7 g, 77% was obtained from
met hyl 2-&%—hydroxiphen ) acetate (1.5 g, 9.04 mol), in DCM (20 nlL) using
triethyl spevy GIxA20R{M 2} 189 (MneH)]- and net hanesul fonyl chloride (0.84 niL,
10.84 nunol) at roomtenperature for 2 It following a simlar procedure as-
described in preparation 1, step (ii). 5 "H NWR (200 MHz, CDCl 3): S 3.14 (s,
3H); 3564 (s, 2H); 3.71 (s, 3H); 7rfationds= 8.8 Hz, 2H); 7.34(d, J = 8.8
Hz, 2H). Mass mz: 244 [M r ratl.o 4 10 . :
2- (4- Met hyl sul f onyl oxyphen%eﬁlﬁggﬂ%%3&$%ﬁﬁﬁﬁroﬁ@a6e Me O To a solution of

met hyl 2-(4-net hyl sul f onyl oxyphenyl yac e008e95 g, 3.89 mml), obtained
in preparation 13, in nethanol (10 , Na2C03 (2.06 g, 19.48 nmol) in water
(5 nL) was added and the reactH,R xture was stirred at RT for 24 It.

Met hanol was 15 .evapor at gd and_the residue was taken in water_ and washed

with et hy°aceluipr of pefhybanitfocinnagate;obigineddy preppration 15 Gl Byt LFMOBr  was

aci di fi edgloQaH25 ZaMhEY; tPREC (0.5 g6 wa9 RB@ANGd tdi@0at(Bom 2elperBdrA) as a
white solig. Fé: 158- 162 C. 'tH_N (200 I\/th%D%OdG)E:] 603.%2pe(rs,r3l—|) ©3.62

(s, 2H9; %028 fpr20 b Thgrepclipn miyiyre was(filteregizthropeh pelitegng copcentipipd undess iy 2
(Q): 231 dilV¥ellpres$d®@. M 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, ] = 7.5 Hz, 2H); 2.85 (1, ] = 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

HoN

20 A cold solution of Methyl 3-(4-aminophenyl)propionate obtained in preparation 16 (0.48
g, 2.7 munol) 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,S04 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;SQO,) 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, CDCly): § 1.88-1.92 (m, 2H); 2.60 (t, J = 7.5 Hz, 2H); 3.66 (t, ] = 6.3
Hz, 2H); 6.63 (d, ] = 8.1 Hz, 2H); 6.99 (d, ] = 8.1 Hz, 2H).

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



Preparation 15 Methyl 4-nitro cinamate ,000Me 02N 25 A sol ution 0&64HHEE®P
cinnamc acid (3 g, 15.54 mol) in nethanol (50 rnL) was cooled to 1 nd
conc. HzBEMOYUSHAL) was sl owly added and then refluxed foPBEBIH59% 4t hano
was evaporated under reduced pressurel! Ethyl acetate (150 mL) was added to
the residue and the solution was washed with water. satd. NaHCO3 sol uti on,
wat er and brine respectively. The grgaRigon@yer was dried (Na2SO4) and
evaporated to obtain the title 30 conpound (3 g, 93% as off white solid.
Mp: 158-160 T. WO 03/ 04813144-3mino-@-d*IBub3QPpheay(TREELPAAGI64 1H NVR (200 MHz,
CDC13): S 3.84 (s, 3H); 6.56 (d, J= 15,9 Hz, 1%%5 7.64-7.78 (m 3H); 8.25
(d, J =89 Hz, 2H). Mass mz (d): 20 ; 4 [MCH3]. 5 Preparation 16
Met hyl 3- (4- ani nophenyl) propi ondte &QO¥ H2N To a sol uti on of nethyl
4-nitroci nnamat e obtained in prepargtion 15 (1.5 g, 7.25 mml) in dioxane

25 nL) 10%.Pd-C Bo s a and dr.ogenat e t .roomtenperature at
16760 hsi 1 by #5018 (@ ol oot B o oA e B T, il BT Riort o ang
colncent rﬁt e sndey mﬁ«ﬂﬂmﬁaﬂ%gﬁﬂ%ﬁ%{& 5Hie) B gm LS| vHdea B foldtvid F?@meby g
col um chr onnt ogr usi n 0 { -pet _ether to give pure_ title conpoun
(1.07 g, 8228930nd Rorrangitice @l st e apd dbecmimie NIgR S50 FHE2 h EDC13)
S 2.57 (t, fhom thEc)erhmre.aiﬂ):;m%ti@énﬁimreras dfluid Hath B n@"ﬁﬁ) fr®d the bRradfd) ; 6. 64
(d, J =8.3 Hz, 2H); 7.00 (d, J =8.3 Hz, 2H). Mass mz (CI?: 180 T Mr1].

Pr epar at i onlaY was washed W&f@h‘éﬂw yudy bppe hiisé QpNngdoevaredied ©ofruegsen of

R R A A o A R TG e s TVl
(132 10 colorless oil.

"H NMR (200 MHz, CDCl;): 8 1.44-1.53 (m, 9H); 1.78-1.93 (m, 2H); 2.64 (t, ] = 7.6 Hz,

2H); 3.64 (t, I = 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-terr-Butoxy-4-methylsulfonamidophenyl)propyl methanesulionate

N

o8]
O "o
BOC\ /@/\ﬁ
N

|
oaﬁo

20 To a cooled (0 °C) solution of 3-(4-Amino-4-tert-butoxyphenyl)-1-propano! obtained in
preparation 18 (0.5 g, 3.3 mmol) in dichloromethane (10 mL) EtN (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 (N2>SO4) and evaporated to

25 dryness to yield the title compound (0.61 g, 94%).
'H NMR (200 MHz, CDCL): 8'1.50 (s, 9H); 1.95-2.10 (m, 2H); 2.68 (t, I = 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, J = 8.3 Hz, 2H);
7.27 (4, T = 8.3 Hz, 2H). ; ‘
Mass m/z (CI): 329 {[M-SO,;Me].



ng, 3.49 mol) in THE (10 nL) at O C and stirred for overnight at room
tenperature. U reacted LAB was quenched with satd. Na2SO4 sol uti dnb 42008
filteraglotohhmugh celite and the bed was thoroughly washedFAgehsethyl
acetate. The filtrate and the washifygs were 25 conbi ned and the organic

| ayer was dried (Na2SO4) and evaporated. The residue on purification
yielded the title conpound (0.27 g, 66.7% as yellow solid. M: 54-56 C. 1H
NVR (200 MHz, CDC13): S 1.88-1.92 E’Iﬁarﬁ@ﬁ .60 (t, J =7.5 Hz, 2H); 3.66
(t, J =6.3 Hz, 2H); 6.63 (d, J = 5 6.99 (d, J =8.1 Hz, 2H). 30

Mass mz (Cl): 152 [ M+1]. V\Dﬁéﬁgf‘@ﬂ%@m@cﬁ{nﬁﬂﬁ&@“ on 18

3-(4- Am no- 4-tent - bnt oxyphenyl panol OH Boc, N H 26 JUN 2006

PCTI 1 B0210. 1064 To a cool ed ( | ution of 3-(4-am nophenyl)-1-propano]
obtained in preparation 17 5 (O. 3z d in dichloromethane (15 ni)

Et3N (1.4 L R0R s Bwh 261 \ili 3P b Ak d6ia (8- 84 ”L

3. 64 mol ;H%i)ﬁgy\?(ﬁﬁ%%&% gi)\?v%s gs lFlrrxlvy%ald for 12 %%at o?ﬁflterrpelr g?‘ uﬁ(e ‘

reacti 6n gi k& 1 mmedsusitig ratthenol25hmBomd 80c nd)SQar(8.8tthk) ior3aln fadlo Wiy the vvas

washed wi [ Na2SO4) and evaporated to dryness.
Col um ch%on\gﬁé%ﬁig%h% dg#‘mggqu“%p%gmgnylgel ded the title conpound (0.4 g, 48%

as to cobMpés$4®iC.. |H NVR (200 MHz, CDCl3): 5 1.44- 1 53 (m 9H);

%bZS %H936%M?%%§£% 63613)75 -bgo(g li_%) 5. % I—é 8%}1'& %ab% ?20 "% 1. 2H) 6 41
2H) . Mass 118 2z( B); 6.83%8, [N 81Hz, 168 7(4WBars 8 61z, PHE PR DA 189 He, 1H).

g- (g tertggg;r?ﬂé%bl)- rln?gt PIe/PIrls]ul f onam dophenyl )propyl nmet hanesul fonatre -t 11_

Preparation 21
(£)-3-(4-Hydroxyphenyl)-2-propen-1-ol

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
mL) at ¢ °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;S04) 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, CD30D) 8: 4.17 (d, J = 5.9 Hz, 2H); 6.15 (td, ] = 5.9 and 15.8 Hz,
1H); 6.50 (d, J=35.9 Hz, 1H); 6.71 (d, J = 8.3 Hz, 2H); 7.23 (d, ] = §.6 Hz, 2H)

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

Preparation 22

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

O\\S’O T
~ [\
O = Ci



NOS jO20 To a cooled (0 C solution of
(4- Ami no- 4- t ert - but oxyphenyl ) - 1- propano] obtained in  prepar ati onl 88/UNG006
3.3 W@o¥)48IY di chl oromet hane (10 m-) Et3N (1.4 nl) v!/?fs TBYH_YHH £ ol | owed
the addition of mesylchloride (0.%7 nL, 3.5 mol) and the mxture was
irred for 4 h at roomtenperature. The reaction mxture was diluted with
DCM (50 nL i S I dried
Na2S00) o e o () b B PR 7. 61
949 . IH NiR! @Q@@emprmmgr} 21 @16 502(!snm@liu)DCM @Q-rQLh@t?(Nr{O SHnL) ch68 (t J

= 7.5 ;

Hz, 2H): 73‘8%3{‘%,"%“3&%%1.0%%9‘ 2’?5@ b2 ‘?f"g‘?w% aé%eg‘“q‘b(ﬁﬁé“ éz@pmé’éﬁa&g‘hfass Mz (CI)
329 [ M SO2 e NMRQ2 GBI CIECIHR 8 Br idp@r 3, 412420, Met7iyHz 2H)y d2ox6 @h,niigmat e HO
26 JUN 200 /1 1506 I ou obt ai ned as brown
col or edsso?*sa(‘ﬁ; nll%obz%%dﬁg&% g%r);fbngg% ‘#%) ?ﬁg?@} g%ﬁy\a@}nml) usi ng

met hanol ( Rfasdtn)z (@Md 269M+112SO4 (0.8 nL) in 20 h follow ng the same :
procedure as described in preparation 15. M. 144-146 C. 'H NWR (200 MHz,
CDCI3): S 3.80 (s 3H); 5. 69 (bs D20 exchangeable); 6.30 (d, J = 15.8 Hz,
IH); 6.85 (d, J S.6 Hz 7. Aprphrador28. 6 Hz, 2H); 7.64 (d, J = 16.1
Hz, IH. 10 I\/ass n z : 179 M+1 Preparation 21

(E) - 3- (4- Hydr oxyphenyl( 'Q(ﬁ'rl\‘!ﬁ@h vlffmqu#ojpmyl)szvnr%mqasﬁ of methyl

4- hydroxy cinnamate obtained in preparation 20(1.5 g, 8.43 mml) in THE (15
m.) was added drop wise to a suspension of. LAH (416 ng) in dry THE (10 n3L)
at 0 C and the reaction mxture @sWOMoomtemerature for 2 h. The
excess LAB was quenched with satsl X solution. It was filtered through
celitetbed and the filtrate was dried (Na2SO4) and evaporated to dryness.
The resi dugheMiie fhipduing Gvad Wheadled T 53 g, 36%) from (£)-4-hydroxycinnamic acid (1.0 g,

6.1 mmol), DCM (20 ml.), EN (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); 736 (d, J = 8.6
15 2H); 7.64 (d, 7=8.3 Hz, 2H); 7.81 (4, T = 15.8 Hz, 1 H).

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

3-
g,
by
St

Preparation 24

3-(4-Methylsulfonyloxyphenyl)propionic acid

COOH
cl? /@/\/
~S.
[sENe

The title compound was obtained (1.02 g, 69.4%) from 3-(4-hydroxyphenyl)propionic acid
(1.0 g, 6.02 mmol), DCM (15 mL), EtszN (2.1 ml, 15.06 mmol) and methanesulfonyl

20

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

'H NMR (200 MHz, CDCL): 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 m/z (CI): 245 [M+1].



20 chromat ography using 20% Et OAc in pet ether to afford the title conpound
(0.4 g, 31.6% as off white solid. M: 116-118 C. 1H NWR (200 NFEZBC;UMQ@@H
6 4. 17wFozsdsie®- @ Hz, 2H); 6.15 (td, J = 5.9 and 15. 8 HgriebiAsecs. 50 (d, J
= 5.9 H T11°6.71 (d, J = 8.3 Hzsy2H): 7.23 (d, J = 8.6 Hz, 2H) 25 Mass
n12 (A): 151 [M) Preparation 22 4-[(E)-3-ch| oro-| - propenyl ]
phenyl nmet hanesul fonate O L ";~ ' O~ "0 2 6 JUN 2006 WO 03/048116 i3
PCT/ 1602/ 05064 The title conpound Regpasiio®idfed (0.47 g, 64% from
(E)-3-(4-Hydro 0 r 21 (0.36 g,
2.4 mol ), Xﬁtﬂg%ﬂh (%tagfﬁﬁp‘g&é%ﬁ%&h%%ﬂnﬁaﬁg{\he@uﬁggg?) gﬁf‘orl de (0.41
nm.) the same way as descri bemmqphpmel) Breélpamrqmoa@ "H NMR (200 Mz,
CDC)3): 5 3.14 (s, 3H); 4.24 (d, J = 7.0 Hz, 2H); 621604(mIH) 5 6.65
(d, J =15.8 Hz, 1H); 7.25 (d, &= 8.6 Hz, 2H); 7.43 (d, pJ 8.8 Hz, 2H).
Mass mz (Cl): 247 [IVH . Prepagati on 23
(E)-3-(4-Met hyl sul f ongA 7y| ) “QEtpr openoi ¢ 0
The title conpound i £:(0.53 g, 369 g (E)OEihydroxym nnami c
acid (1.0 g, 6. HgHD (SrrL), Et3N{2.12 nL, 15.24 mol) and
met hanesul fonyl chl ori de (0.57 nmL, 7.32 mmol ) the sane way as described in

the preparsitp an ety 3 ﬁ_my&xymnwueny@mamxy g@aﬁ@at{as 3H): 6.51 (d, J =

Ole't 10 OS O -

Oi- OH

15.8 Hz, IH); 7.36 (d, J = 8.6 15 2H); J =8.3 Hz, 2H); 7.81 (d, J
= 15.8 Hz, 1H). Mass niz (Ci 243 [I\/H) Preparatlon 24
3-(4- Met hyI sul f onyl oxyphen opi onNi c acid COOH 20 The title conpound was
obtained (1.02 g, 69.4% from 3- (4- syphepbrpopi oni ¢ acid

OCyoHs

To a cooled solution of ethyl 2-ethoxy-3-(4-aminophenyl)propanocate (2.0 g, 8.44 mmol),
10 obtained in preparation 5, in dry DMF (30 mL) Na,CO4 (2.68 g, 25.3 mmol) 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,SO,4) and evaporated to dryness to get
15 the title compound as yellow o1l (3.42 g, 97%), which was used for the next step without
purification.
'"H NMR (200 MHz, CDCl): & 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).
Mass mv/z (CI): 418 [M+11].

[
fane

Step (ii): 3-(4-Dibenzylaminopheryl}-2-ethoxypropionic acid

O

N COOCOH

Q_/ OCzHs

25 To a solution of the compound obtained in step (i) (0.5 g, 1.2 mmol) in methanol (10 mL)
N2;CO; (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 dituted
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



(2.0 g, 6.02 mol), DCM (15 nm.), Et3N (2.1 nL, 15.06 nmol) and

nmet hanesul fonyl chloride (0.56 nL, 7.23 mmpl) the sane way as desc25b’HH20051
t he prepd¢3BAIE9. 'H NVR (200 MHz, CDC13): 5 2.74 (t, fPCHNBIYINEL 2H);
3.00-3.09 (m 2H); 3.14 (s, 3H); 25 7514-7.37 (m 411). Mass mz (d): 245
[Mrl ]. WO 03/048116 54 2 6 JUN 2006 PCT/I 8 0 2 /0 5116 4 Preparation 25

Ethyl (2S)- me,én %ﬁop e dxdz @l %ﬁgﬁﬁ@%@% %@g&r&?y Lathgég%mf fofers

am nophenyl) - 2- et hoxyp ropanoate 0
3- (4- di benzydramiagzd ety bying (Bt1Ros). plrep dNesCe) @nmznasnﬁrabechtocymeﬂdetﬂe sidk ut i on

of ethyl phenyl)propanoate (2.0 g, 8.44 mmol ), 10
obt ai ned ,53%?9@5@39@5&? 'n dry DMF (30 nL) Na2CO8 (2.68 g, 25.3 mmol) was

added and émmmctzn@mw aD@l;): Bein]z7y(lt Jblf?amHieBH?. 227105 &6, 88); suwl)s7vAs t hen

addedtot | ution dr reaction mxture was stirred for 16
ot rt > To0r Eerion it 608 TnaBlch $ed ot ¢ Howabr (56 hoyb SHa B r act ed
w th ethyl aceta (1@1@@0 m) . The conbi ned organic |layers were washed with
brine, dried (Na2SO4) and evaporated to dryness to get 15 the title conpound
as yel | ow d‘ﬂ?ss(rézfﬁ)é O¢¥oit]- whi ch was used for the next step without
purification. 'H NVR (200 MHz, CDC13): S 1.06-1.32 (m 6H); 2.89 (d, J = 6.4
Hz, 2H); 3.28-3.48 (in, 1H);352370(m1H);395(t,J:66Hz 1H)
4.12 (q, J Stepr(idy: /- [(B5)= 1t phenyligopyk-(2.943y (- dxﬁemlapﬂnonhenyn-zeetmypmﬂ)ap- 7.03
(d, J =8 315{—% y} a/-15-7.43 (m 10H). 20 Mass mz (C): 418 [Mrl J. Step
(ii): 3-(4- e% |'am nophenyl ) - 2- et hoxypropionic acid 25 To a sol ution of

t he conpourd¥t- tﬂbf)a]—nbﬁmlmowléﬁm) (4-0ibBnzylamindp menyl))2-ethonyirnpaohm{dt0 )
Na2CC3 (3831?%?’ 3.6 Mmol) in water (2 nmL) was added and the reaction m xture
was stirred for 3 days at RT. Methanol was then renoved and the reaction

m xture was diluted wth water m.). The aqueous | ayer wa tracted

w th ethyl 't__e\to renove any
C OCsz

iiia iiib

To a cooled solution of compound obtained in step (it) (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-Pheny! 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,SOs) 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%).

itia: '"H NMR (200 MHz, CDCl): 8 1.18 (t, J = 7.1 Hz, 3H); 2.74-3.12 (m, 2H); 3.46-3.64

(m, 2H); 3.87 (d, = 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, IH); 6.64 (d, T = 8.4 Hz, 2H), 7.02 (d, T = 8.3 Hz, 2H); 7.12-7.46 (m, 15H).

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

iiib: 'H NMR (200 MHz, CDCL): 8 1.13 (t, 7 = 7.6 Hz, 3H); 2.80-3.16 (m, 2H); 3.39-3.68
. (m, 4H); 3.96 (dd, J = 3.9 and 5.5 Hz, 1H); 4.64 (s, 4H); 4.85-5.00 (m, 110); 6.67 (d, J =
30 6.8 Hz, 2H); 6.97 (d, J = 6.8 Hz, 2H); 7.06 (d, ] = 8.3 Hz, 2H); 7.12-7.42 (m, 13H).



unwant ed non-polar inpurities. Then the aqueous | ayer was acidified with 2N
HCO 2 6 JUN 2006 WO 03/048116 PCT/1602/0064 5-5 solution to pH - 47an 006
ext r actyed owbishiet hyl acetate. The conbi ned et hyl acetat ePCEIyEQZ:ﬂhﬁtWere vvas2h
with brine (3x10 nL), dried (Na2SO4j¢ and concentrated to yield the title
conpound (0.340 g, 74%. 'H NWR (200 MHz, CDC13): 8 1.17 (t, J = 7.1 Hz,
3H); 2. 8Mas 8P (ON: 58B[14+31.29-3. 67 (nr, 5 2H); 3.97-4.09 (m 1 H); 4.63 (s,
4H); 6.67 (d, J =8.8 Hz, 2H); 7.03 (d, J = 8.3 Hz, 2H); 7.13-7.42 (m
10H). Mass mz (Cl): 390 [MH]. Step (iii):

N -[(1S) Sleplf{'i\@nMLSBIBC{ﬂMilbe:{z?rﬁ)rmﬁoﬁli‘en?l)bﬁ&w{ﬁfbﬁﬁmhemh Yivay et boxypropan- 10

amde (ilia) and

N1- ((1S)-1-phenyl propyl | -(@;_(é\dl benzyl am nophenyl ) - 2- et hoxypr opan- am de
(iiib) OHN-(\ j)-.. AA OC2H5 OC2H5 iiib To a cool ed

sol ution of corrpound obt ai n‘ in sthép 70,9, 2.57 nmmol) in dry DCM 5-
i 5 hydroxybenzotriazole (1% .286 mmol )} and EDCI (592 ng, 3.08 mmol) -
wer e added and the reacti on“¥# xture was stiroesisat O C for 30 min (until it

becane a clear solution). 2- L-Phenyl glycinol (0.37 g, 2.69 mmvol) was added

to thé solution and stirred at RT for 16 h. The reaction nixture was

di | ut ed Wbtahsom_l_h&h(cg‘_iom;’)aundl\ﬂial‘(ado whd, 0. 3vain@il) {n3didRanel(}, mL}iﬁviaTEddc(dNaﬂ\‘Sl 4) and
concentr ated. i reomers.were separated o ilica gel colu

Comre bBhESs o ) Sl SO B RAYES Borot B DleSihd o Femt 80 i t o
solid, nNigder ﬁe:HQcéH];ﬁesgure a}ﬂi Qiedes@iuealzﬁ dﬂ@&@ vﬂﬂl \(f@t&%l() niL)l The adﬂcﬁ&ﬁafe%oo MHz,
CDC13): 8 1.18 (t, 3.46-3.64  (m 2H);
3.87 (d, Was extrgetgd P}Eth azlnr)l acejﬂ@éﬁ@édﬂ)ﬁnﬂﬂ@ @r%%ergsorgamrz laymwwweabe% . 4H);

4. 93- 1025\’&"5_%11 @pink narlekm @4@41!1& @vaplnr&tecﬁtcﬂd ess25]?ﬂe cruae Ql?asﬁ Gas %unf i8d 3nHz, 2H);
7.12-7. 46 ay: 9 [ M+l iiib: ' VHz, CDC13):

(m
S 1.13 (yllcane’rusanP% eﬂe#aoetaze laomeeth@ tp yi§1d pyitle soxagm@déBSO ngy S8 ;. 3. 96
(dd, J 4.64 (s, 4H); 4.85-5.00 (m 1H); 6.67 (d, J =
30 6.8 H&gj” néjes('lég%%o = 6.8 Hz, 211); 7.06 (d, J = 8.3 Hz, 2H);
7.12-7. 4H (\IMRWQ)WD%MBM@@PUFN@HZB@BOMO -3.07 (m, 2H),343-3 68 (m,

ZH), 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 =
15 8.8 Hz, 2H); 7.12-7.39 (m, 10H).
Mass m/z (C1): 390 [M+1].

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

O 0
I

= BC,Hs

Compound ivb was obtained (152 mg, 60%) from compound iiib (0.5 g, 0.98 mmol) using

IM H,S80; (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, CDCh): & 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 (4, I = 8.6 Hz, 2H), 7.03 (d, J =

8.6 Hz, 2H); 7.15-7.40 (m, 10H).

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



56 Mass mz (d): 509 [Mr1l]. Step (iv): 261 4N706
(2S)-3-(4- Di benzyl am nopbenyl ) - 2- et hoxypropanoi ¢ acid (i 0 | Jutii

of conp¥8H¥™H 1% (410 ng, 0.8 mol) _{n di oxane (6 i) mﬁé@/%{g}é&’(lﬁﬁl HZS04 (4
m.) and the reaction m xture was refiuxed for 24 h. Di oxane was renoved
under reduced pressure and the residue was diluted with water (10 nL). The
aqueous | &yepr(v): WabyleR8)-3<4-dubenizyandedphicnglp-dtetheypBpaoatk Jvaand t he conbi ned

organi c |l ayers were washed t th brine, dried (Na2SO4) and evaporated to
dryness. The crude mass was @%on silica gel using 40% ethyl acetate
in pet ether to yield the ti co 180 po 8% [a] D25 = 1.8 (c
0.5, M. HNI\/R(200M—|z 13 w\@t-76l—|z 3H); 2.80-3.07
(m 2H); 3.43-3.68 (m 211) (dd J = and 4.4 Hz 1H) 4.61 (s,
4H); 6.65 (d, J = 8.3 Hz, 704(d J = O5H8. 8 Hz, 7.12-7.39 (m
10H). Mass mz (d): 390 [IVH]
(2R) - 3- (4- D benzyl am nophenyl ) - 2- et hoxypr opanoi ¢ acid (ivb) 20 Conpound ivb
was obt ai fied qooB2 sohgionsi%pmprw vahadend.OBirpol) G BngDMF. 88 mhpKYClsing | M
H2304 (5 ' an 0, oW n e ocedure
g FF%?J'QO ﬁl %5 &Qéjgc{deﬁ %Iuj,l !skfrréd Yor ?f‘ nagig.kv teﬂpi%ﬁké?e( %@Nﬁée

as descr preparati on oun CDC13) :
S 1.18 (t(0.75 mL79.05 RanolBhips acRieasncBﬂxe&a(:mn Biyre Jrad Sli@ved to (stmfor 2h a?ﬂtl) 4. 03
(dd, J = a .3 1 ; 7.03
L 12 g Mstangded gt Ynedotdionily g il vl Sl gipeale Gt a8 % i
2006 WO O34rwificil Grobrtic R@&ﬂﬁ%/%ﬁ@(&m@ JHdd 20080t dovgentrite® Y yield
(2S)-3-(4-Di benzyi am n ] 2 et hoxypropanoate (va) To a cool ed solution
of conpoufld Hi55° %&wdg(?q 85750 in dry DVF (30 nl) K-C03 5 (1.277 g,

9. 25 ngol )Hmmmq}nndm;)ra Bd9-ﬁQD (&,Sm) ag@t(dlpwstsqmn,e_mtmm syl 1 odide
(0.75 i, action mxture was allowed to stir

for 3 h a?H} t3 95 (\‘A&It 'éI6 '/'aE':Iél»e]cI'I)a1“|d4t(%aeT T @ééﬁ’ SR8 (5r &b Selds § Ft-@Hzuwi t h

et hyl acet;%,o(g:?{a?)&gg)ﬂz g, 7.cmhh prdigpygani c layers were washed (brine),
dried (Na2 and concentrated to yield the title conpound (1 1 g, 85%.

10 I'H NNRMazmlzmi) 4803yl S 1. 09- 1 30 (m 6H); 2.90 (d, J = 6.5 Hz, 2H);
3.27-3.67 (m 2H); 3.96 (t, J:67Hz iH; 4.14 (q, =73 He, oH): 4. 63
(s, 4H); 6.65 (d, J = 8.6 Hz, 2H); 7.03 (d, J = 8.3 Hz, 2H); 7.15-7.42 (m
| OH) .15 |\/g§§h3M22i)(3(§(4)—D1l¢ggylPWhenyl)—2~ethoxypropanoate (vb)

O, ;

602H5

Compound vb (120 mg, 74%) was obtained from compound ivb (150 mg, 0.39 mmol),
K,CO; (156 mg, 1.17 mmol), ethyl 1wdide (0.09 mL, 1.17 mmol) in dry DMF following
20  the same procedure as described for the preparation of va.
'{ NMR (200 MHz, CDCls): § 1.08-1.30 (m, 6H); 2.89 (d, T = 6.4 Hz, 2H); 3.28-3.67 (m,
2H); 3.95 (t, T = 10 Hz, 1H); 4.13 (q, J = 7.0 Hz, 2H); 4.62 (s, 4H); 6.64 (d, ] = 8.6 Xz,
2H); 7.02 (d, = 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

HoN OEt



15 Ethyl (2R)-3-(4-D benzyl am nophenyl) - 2-et hoxypropanoate (vb) Conpound vb
(120 ng, 74% was obtai ned from conpound ivb (150 ng, 0.39 mmol), Mmzooﬁ
(156 mgp oxodsdiemol ), ethyl iodide (0.09 m, 1.17 nmol) |P|f$TdByl/iE5NFl foll ow ng
20 the sane procedure as describeds#or the preparation of va. 1H NWR (200
M—lzCDC13)8108130(m6H) 289(d J= 6.4 Hz, 3.28-3.67(m

( ,(, 6. 64
(@ 37~ gr pgicn vl i bR ity i Ryt o s Oféﬁ% @%@fwﬁ Vass iz
(d): 418wisMddyd arﬁBthShmpm@evw)ls hdrhgdnated on parr hydrogenator at 60 p31 for 24 h at

2S5) - 3- n N et ho ropanoa Vi t /048116

bCT) 191177 DaRRAT SRt e TG BRRAR Forle bR o e 28 P mohennoi ) i
Lre'él hanol 'ﬂ@goﬂibﬁne«iw,(ﬂﬁdﬁeﬁe ¢ thpdratid taﬁ%étgém)n_d t?@&siagdﬁds WRG'?'M _Igﬁlcxtgur e was -
ydrogenat e enat or at [ : e reaction
m xt ure vVé’é‘ngBLP“t% If‘% %f%%lr’?f‘? tﬁ[ﬁﬁo%ﬁg?fﬁigé?(ﬁ@gbeﬁ}w th methanol. The
conbi ned qumzqz@@kﬁ;@@@&& ed74® J(irG/@%SH@ﬁd 2Bhe Jeesh dieesmps opyaif i ed on’
silica gel 5 using 20% Et QAc in pet ether to ive the title compound (300

ng, 53% .= 6.$H\EHY 2085-3#8 (mB; 3)%5 (6 IE 4f Ha | 4=1?6(CBJF&76%2H)16253 (t, J =
70Hz 3.25-3.79 (in, 2H); 395(tJ=6.8
Hz, ?@)J g %ﬁﬁl%36(3£§3%,2§5%2 (d, J =8.3 Hz, 2H); 7.03 (d, J =
8.3 Hz, mssm!{h@)r?ﬁi [Mail).: 238 [M+1]. 10 Ethyl

(2R) - 3- (4- am nophenyl ) - 2- et hoxypr opanoate (vib) 0 H2N OEt- Conpound vi b was
obtained (1.6 g, 84% from conpound vb (1.6 g, 3.89 mmol) using 10% Pd-C

(0. 32 g, R2a¥(M)w3-(4-amiedpienyl)-2(@Boxypyofamoa®4{vip)f ol | owi ng the sane procedure
t5 as described for the preparation of conpound via. '"H NVR (200 Mz,

CDCI3): 8 1.17 (t, J =7.0 Hz, 3H); 1.23 , 4 =7.0 Hz, 3H); 2.90 (d, J =
6.7 Hz, 2H); 3.25-3.80 (m 2H); 3, t>yJ ©ee6.7 Hz, 1H); 4.16 (q, J =7.1
Hz, 21l1); 6.61 (d, J = 8.3 Hz, OBei(d, J = 8.1 Hz, 2H). Mass mz
(C): 238 (Mr I]. 20 HaN

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 as described for the preparation of compound via.

'"H NMR (200 MHz, CDCly): 8 1.17 (t, T =7.0 Hz, 3H); 1.23 (t, J = 7.0 Hz, 3H); 2.50 (4,73

= 6.7 Hz, 2H); 3.25-3.80 (m, 2H); 3.94 (1, J = 6.7 Hz, 1H); 4.16 (g, J = 7.1 Hz, 2H), 6.6

(d, J=8.3 Hz, 2H); 7.03 (d, I = 8.1 Hz, 2H).

Mass m/z (CI): 238 [M+1].
20

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

e}
HoN H OEt

25
Step (1)
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 nifrite (9.85g, 142.8 mmol) in water (40 mL) drop wise over a pertod
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 -



Preparation 26 (S)-Ethyl 2-ethoxy-3-(4-am nophenyl)propionate H2N CO2Et H
CEt 25 Step (i) To a solution of (S)-(4-nitrophenyl) glycine (10g, 4?561UMn?0{]5)
in a mxture of water (50 nL), H2SO4 (1M 60 nL) and acetone (150 nilL) at
-5 C wa nder stirring, a solution of sodium nitritf 142. 8
mol ) inévvfg&g(ﬁgl(lgo m.) drop w se overga period 30 of 30 min. ‘?&22 4s‘g‘gctl on
mxture was stirred at -5 to O C for another 1.5 h, followed by stirring at
roomtenperature for 16 h. Acetone was renoved and then the reaction mxture
was dil ut edandziytifwsNaﬁSGaLalei énplcerdreiate. cn@egaass ovab pyefiedigscryad hedionitiol bri ne,
dried over 2 6 J %%g% Qg;é 48116 59 PCT/ 1802/ 05064 anhydrous Na2SO4, and
concent r at ed™? nas’s purified by crystallization from i sopropyl
acetate (9.Mm,‘13t953€%c Mp: 134 136 C[a]D: -25 (c 1.0, MeOH) s "H NWR
(cbc13): 5 3. d 7.8 Hz 1H), 3.24 (dd, J = 14, A4, Hz, 1H), 4.39
(dd, J° = ﬁ’@ Eg(dAzOJM‘iiéﬁhﬂ(d J =87 H, 2H, 816 (d, J = 8.7 H,
2H) . IR §neeﬁ AbCB#83.084R07 = 292778Hé71 31b 143434 H 1): 212
(MHI). Step S§§ I—g}feﬁ 24 ni 'éuréop egfig |onélvgﬁgél ég(?éq g,
42 6 mmol ), = &éﬂﬁé@ .Gz épg(ﬂl;lz Hb¥e 6 (dals= 817 d in dry EtOH (300
To thlﬁz&g&ygﬁlqnﬂ@s?@gﬁggmaqm 15142864 (326 L, 5.9 mmol ), and refluxed

for 5to 6 The reacti on m'xture was heutralized with aqueous sodi um

bi car bonat eMaEam@r{SI) dbs(Mbhdensed on rotavapor, and the residue was

di ssol ved | acetate. Organic |layer was washed with aqueous sodi um 15
bi car bonate brine, and then dried over anhydrous Na2SO4, and

concent riat _ed Dié's Bffg@rmeﬁ%niWEHmlbnrapinﬁd afd Ot h 2 6r o) netg sindy/ from
Yot 2 I L AP ALERTSY e Sy 5 o B 5l 7,
= 14, 7, Hzy,Sdr 0326 BL25.9( dopol)] and1défluxed for 5 to 6 h. The reaction mixture was
neutralized with aqueous sodium bicarbonate. Ethanol was condensed on rotavap'or, and
the residue was dissolved in ethyl acetate. Organic layer was washed with aqueous sodium
15  bicarbonate, water, brine, and then doed over anhydrous Na;SO,, and concentrated.
Desired product was obtained from the crude mass by crystallizing from diisopropylether
(8.0 g, 78.5 %})..
Mp: 74-76 °C.
[et]p: -13° (¢ 1.0, MeOH)
20 'H NMR (CDCL): 8 1.30 {t, T = 7 Hz, 3H), 3.06 (dd, J = 14, 7, Hz, 1H), 3.25 (dd, ] = 14,
4.3, Hz, 1H), 4.25 (q, J = 7 Hz, 2H), 4.25 (dd, J =7, 4.3 Hz, 1H), 7.42 (d, ] = 8.7 Hz, 2H),
8.16 (d, J= 8.7 Hz, 2H).
IR (neat) 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-mtrophenyl)propionate (4.77g, 19.95
mmo]), obtained in step ii above, molecular sieves (4 A) (5.0 g) and powdered Ag;O
(13.8g, 59.8 minol) in dry acetonitrile (100 mL), was added ethyl iodide (6.4 mlI, 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 bexanes to obtain the desired product as viscous
liquid (3.5g, 67% isolated yield). Unreacted starting material was recovered (300 mg)
which could be reused.

[a]p: -26° (¢ 1.0, MeOH)



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 H, 2H), 8.16 (d, J =8.7 Hz, 2H). IR (neat) cm1: 3432 2924,
1736, 1518, 1347. WMass ni/z (A): 240 (M+Hl). 25 Step (iii) To a mthLﬁdUN)onﬁ

(S)-Et hquw droxy 3- (4-ni trophenyl ) propionate (4. 7791 QCP/EB"ZMKE 4 AQ20
ered Ag

obt ai ne ii above, nolecul ar“5| eves (4 A (5.0
(13.8g, 59.8 1m10|) in dry acetoni tri'l e (100 m.), was added et hyI i odi de

(6.4 nL, 79.8 mmol) at roomtenperature. The reaction m xture was heated at
60 C for 1&hNMRECBCL):eRLLE ¢nT i XHay BHWA6f (t,| t-eradds, IBrpughogelsi+ e,s @nd

concentrated, .The crud S, .cchr raphed usj g ethyl etate and
hexanes t o%g})t?’aliqn(st {1@) gelg?fz% 'B’r]ddhgt&ar%%g%@cg@sqq%l QX’SS fi’é? %) sol at ed
yi el dzj. Unseagd, e&maﬁtjﬂygm&(@mﬂ 6\1\&5%}3@(1\56{&%?8@%,@1)). vv/hl ch /coul d be
reused. D; 6 JUN 2006 WO 03/048116 PCT/ 1B02/ 05064 60,
1H NMVR (cok‘i M%gnl %9%0(17%1%3)47 1]%*’15}), 1.26 (t, J=7.1 Hz, 3H); 3.10 (d, J

= 3.S H, ngﬂyzcgg@@mm 3.16-3.35 (m 1H): 3.45-3.65 (m 1H): 4.03
(dd, J = 7. ﬁ Hz, 111) 4.21 (q, J = 7.2 Hz, 2H); 7.43 (d, J = 8.6 Hz,
2H); 8.15 %P(w)_ 8.6 Hz, 2H). IR (neat) cm 1: 2980, 1747, 1604, 1521,

1347. 5 Mass NkEgl iaeth%ﬁﬁ 3((Mhl&oph§£ﬁ% ((%ﬂl&)ate( ?0 EtSrByiumol) obtained in step

2- et hoxy- 3- (4-ni trophenyl ) propi onat e mnol), obtained in step
(iii) abovéil shaye, d%@%@deq 2 @!Wymﬁ*éﬂf&rﬁbqo PLO0T o this 50}1160111 Fiag 2ddsdutd®on was
added 10% / o psi)
for 3-4 h. F ﬁegr egéc%%‘)dasl n?é%re&;)ﬂ\%gg%? &%Fere Urq)cs)ﬁgﬁ{ %gﬁ?t]gl@§64c§9
filtrate wabtwomeefltereddrongh palibsiand the §lmatpyyas crmsentrafidetopmodide e swasy

obt ai ned i (c 1.0, MeOH). Chiral HPLC. >98
%ee. 'H M@ﬁgu%%é!f%?&mg gﬂt@‘é‘ghm[“%ﬁ&“mﬁ"%"éd 1.22 (t, J = 7.0Hz, 3H),
2.90 (d, Joo:618kAe 155 MEDH), 3.30 (bs, 2H NH2) '3.24-3.42(m 1H), 3.50-3.70
(m 1H), 39 gtP Fs 3Hz 1H), 4.15 (q, J = 7.0Hz, 2H), 6.62 (d, J =
83Hz, 2H), P EPHG P D S oy, 2H). IR (neat) cm 1: 3372, 1738. Mass m z
(Cr): 238 HVNMR. (d921;( M\ 1.16)@2&15)7.029, Pnepae &t 1en7.8/z, 3H), 2.90 (d, J = 6.3Hz,

15 2H), 3.30 (bs, 2H, NHj), 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 (4, J = 8.0Hz, 2H).
IR (neat) em™: 3372, 1738,
Mass m/z (CI): 238 (M+1), 192 (M - OC,Hs).

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

/@/\(COZEt
H OMe
H,N

Step (i}

25 To a mixture of (5)-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
mixfure was stirred at room temperature for 16 h. Thc 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]o: -30.1° (¢ 1.0, MeOH)



(S)-Ethyl 2-nmethoxy-3-(4-am nophenyl ) propi onate H2ZN ~CO2Et H Ove Step (i) 25
To a mxture of (S)-Ethyl 2-Hydroxy-3-(4-nitrophenyl)propionate (12

52.3 mmol), obtained in step (ii) of preparation 26, and powdered 26\32%” 2006
(36.3 g, E;&&,qmp,l() in dry acetonitrile (260 nL) was addegdcmashybso9di de (13
m., 209. room tenperature.sActivated nol ecul ar sieves (4 A (12.5
g) were added and then the reaction nixture was stirred at roomtenperature

concent rat eth NHIB (CPLR - Fied (bAS Eh PoriiDbur AhAT LEHAGHEE Ay (4dET 4781 and

hexanes to pm al%f)shmﬂg%r(m Ip¢ pUSt HRS1HY; 900yg, I+ quird:, O&. D30q ?5"@6 [a] o:

-30.1 (c 1. 03/ 048116 61 2 6 JUN 2006 ACT/ 18115/ 051064

(CDCL13) : 6Hz,%i@ g3 (& )= &6 Hz PH) 3.09 (d, J = 5.4 Hz, 1H); 3.12 (d, J =
2.7 Hz, 1"Qﬂ(x{éa§§m(‘sz9§5"h?4731&ﬁx ﬁsizi 13343- 7.5, 5. 1 b, 1H; 4.19 (g, J = 7.1
Hz, 2H) 7.39 2H) 3(d, J =8.6 Hz, 2H). IR (neat) crri

1. 2995, 51711@8511366@) 252![1\413143 5 I\/ass m z (CI) 254 (M+I). Step (ii)
(S)-Ethyl 2-nethoxy-3-(4-nitrophenyl)propionate (8.0, 31.6 mmol), obtained
in step (i) above, was dissolved in dry nethanol (200 nmiL). To this solution
was added 188pid) Pd/C (2.5 g), and hydr ogenat ed usi ng hydrogen gas (20 psi)

concent rai ed o eoPipy TeY H BRousrRS ek Bl or e ST iy

acetate / hax;a(msbdvbia wihe slissddedpinatiy afethans] (2@bnb).€kb this sblunok wgd; hd(;ﬂﬂ:ld ofs/. 0 g,
quantltatlv 14. 1 PL Yo ee.. ' H NVR
(cDC13) ! ?é/czé %? 3““)71‘%7?&6%%53“32"!\{’30%8,9?&:6 8?‘1?&{ g‘frﬁi,  35°UBs, 2H,

NHZ) , 3 34 {n’ixtur%l'ﬁ/as B1t8Rd (through eelﬁe 2444, cobedilirated . 16 A §Gupy) mass( .AdEE .coRifln 6. 62
(d, J = 8.3Hz

cni' 3372 29‘88‘“2’9@'2@%373‘91“&%%71 f%“'f@e ! Jf‘%?ﬁ'&%%}ﬁdfs‘(‘d b‘f"d‘%’éé"a@m"‘a%ﬁ (Wakl) 192
(M- Ow). Ryapear ki QRndtve).

15 [o)p: -14.1° (c 1.0, MeOH).
Chiral HPLC: >98 % ee.
"H NMR (CDCh) : § 1.23 (t, J = 7.2Hz, 3H), 2.91 (4, ] = 6.1Hz, 2H), 3.30 (bs, 2H, NH,),
3.34 (s, 3H), 3.88 (t, J = 6.2Hz, 110), 417 (q, J = 7.2Hz, 2H), 6.62 (d, J = 8.3Hz, 2H), 7.01
(d, T=8.1Hz, 2H).
20 IR (neat) cm’': 3372, 2985, 2932, 1739, 1627, 1519.
Mass m/z (CI): 223 (M), 234 (M+1), 192 (M - OMe).

Preparation 28
(5)-Ethyl 2-ethoxy-3-(4-aminophenyl)propionate

CO,Et
T e
HoN
Step (i)

(S)-Ethyl 2-hydroxy-3-(4-nitrophenyt)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

liguid (6.1 g, 72 %).



(S)-Ethyl 2-ethoxy-3-(4-am nophenyl)propionate 25 H2N CO2Et H CEt Step (i)
(S)-Ethyl 2-hydroxy-3-(4-nitrophenyl)propionate (9.6 g, 40.1 nmol), %@lgdagd
in step (ii) preparation 26, was dissolved in ethyl acetate (250 rﬁ_g

this solution was added 10% 30 Pd/C (7.0 g) and hydroge j hydr ogen
gas (20VPBPHRIEt 3-4 h. The reacti on, mxture was filter e%%&ﬁ?%%%ggel ite,
and concentrated to obtain a syrupy ‘fass. After col umn chr omat ogr aphy usi ng
et hyl acetate / hexanes the desired product was isolated as thick [liquid
(6.1 9, 72u3:+626(cJ1INAIBGEYVO 03/ 048116 62 PCT/1B02/05064 [a]D. +6.5 (c 1.0,

MeOH) 'H NVR (CDC13): 5 .1 .25 (t = 7. 2Hz, , 2.83 (dd, J = 14, 6.5, Hz,
1H), 2.98N ! J(CP&@A,% 142.56{?-J(FE7-2H293H)3.2§§ @ﬁﬂii?%@&@)%ﬁ)@%(%,Jﬂ =
7.2Hz, 2H)p4 4.638-( o, 3357368201, MHS, 4127 g IH) 7 28581), .33)(da, B=4tiZ.a.2Hy, 6.97
(d, J = 8. ll-)lz neat) cnil- 3372 2985, 2932 1739, 1627. 1510.
)

2&. 5 IR%
Mass miz (\&D)6.5%69T Fa4Hz 2B O, ) SBdBZ(3H) A mixture of (5)-Ethyl

2- hydr oxy-R-hémam Nephenykl pogpiosatig2t 45999, 19.1 miol), obtained in step
(i) above, benzyl bromide (4.7 nL, 40.19 mmol) and anhydrous to Na2CO3

(6.07 g, S¥asgmiptl): 208 M2 IONMH(11.00 nl) was stirred at roomtenperature for
16 h. The ¢ %i on mxture was diluted with ethyl acetate (300 nL), washed
with 10% aﬁﬁg us citric acid, dried over anhydrous Na2S04, and
concentrated. Af taxtugolaint)-Ed oPrhydrgrapiy-amdnaphemst!lpydpiersts 448 £, HE8Xanes t he

S o0 SRR A G5 YA U S Bl IR 12
(dd, Jio= MNCO; &,07Hg 5713 thipel) iR dQDONIEJ] 0UmE) Wés stitrdd, at Fom fefperadned Sor(lh, J =
7 01 (a, JL e ghion syt nch Syt g, (0Bt wilngg Yl Togagr
3062, 3028gucbd3Fitrit Gibhd, drEAl over2éhhilioss MaaSOL) Jud 36kchivitdd.. Aere poluivini )
chromatography using ethyl acetate / hexanes the desired product was isolated as thick
liquid (4.5 g, 61 %).
15 f{aJp: -12° (¢ 0.1, MeOH)
'HNMR (CDCl:) : 8 1.25 (t, J = 7.2Hz, 3H), 2.16 (s, OH); 2.84 (dd, J = 14, 6.5, Hz, 1 H),
2.99 (dd, J = 14, 4.6, Hz, 1H), 4.19 (q, ] = 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 = §.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,O
{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].



(S)-Ethyl 2-hydroxy-3-(4-di benzyl am nophenyl ) propionate (4.5 g, 1.0 eq,
11.57 mol), obtained in step (ii) above, was hydrolyzed in MeOH TBF- wat er
using Li OH. H20 (972 ng, 2 eq, 23.1 mml) at room tenperature. The X&ddN 206k
m xture was concentrated 25 and the pH adjusted to 3. The %'ﬂ,@%@gi d was
preci pi t V848t 1¢ whi ch was then filtgred (4.0 g, 96 %yie d&. 7 114- 116
C. "HNWR (CDC13): 3 2.83 (dd, J = 14,7 Hz, IH); 3.09 (dd, J = 14, 3.5 Hz,
1H), 4.35-4.44 (in, 1H, 4.62 (s, 4H,; 6.68 (d, J = 8.3 Hz, 2H), 7.03 (d, J
= 8.3 Hz, 2Kep @v)21-7.35 30 (aromatics, 10H). IR (neat) cm

i, e e e a0 B 120
2- hydr oxy- 3-104- €linbBebthined maypdpe(iiy) JipdioDMAITE AL) daf 4dddd Gn porfidusINAATROY,

h o 1 580 M 485 e i in Y g0 e, oo RS B PrehEFLRL T s
oM LTt T B e e

resul ting nmGfdmd.das Buodr e adfed: dbrreseiipe Prevas $ired gt ponTisatperaaict i on
m xture was g wﬁ.eﬂw%aéaoﬁtnnﬂumﬁ«@@stcﬁru@ed% xdxgﬁ%@mw dnll WREE Wil d«agfﬁﬁwe-

Organic layer was dried over anhydrous Na2SO4, and concentrated. The residue
was puri f i édinpyOrganie tayet Wasodried oyeraphydroms Mg Seu. apd cercentratesl. Thtesidnewas o

O35 (o 7, TREEESSs HRRiR ot it B ghi bl ApBgndt o2 ualh Hpfiaeq 1512
7.3 Hz, 8il4)producO visdouslliquid(205t4z 57 ¥%2#pid). 3. 30-3. 48 (m 1H), 3.52-3.70 (m

111), 3.97 (t. J.= 5. L 4.15(q, J = 7.2 Hz, 2H), 4.62 (s, 4 H),
6.67 (d, .J.i“h%-gﬁé,gziolﬁb‘?g{gz (d, J = 8.0Hz, 211), 7.23-7.36 (aromatics, 15

(13:)3 | g (ném%gcnt;13)€é®215 (99%8.0 BZAH), Lagﬁ,JéﬁleLHz,_m,s%smtcim%.? HZ418

. Step (v - Et - Xy=3- (4- enz m nophenyl ) propi onat e,
obt ai ned in?2 )e?f’o‘@i(“ -(_5“’ 1%0%/5%‘&%&2’“@&%&3&7?@7@%@5?%@ 4Fié/‘é= % To%/é)ﬂzand
hydrogen gasif)20638@, pH)) 66N (€Y 3HACSH 1.8 GOl vebEd, o) 37 B-N36 [irmdche
reaction mxture the desired product was obtained just after filtering off

the catalyst!OHand concentrating the filtrate.
IR (neat) em’: 3027, 2978, 1744, 1616, 1521,

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

Sfep v)

20 (S)-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.

[e]p: -14.2° (¢ 1.0, MeOH).

25  Chiral HPLC: >98 % ee.
'H NMR (CDCL): & 1.16 (t, I = 7.0Hz, 3H), 1.22 (t, ] = 7.0Hz, 3H), 2.90 (d, J = 6.3Hz,
2H), 3.30 (bs, 2H, NH3), 3.24-3.42(m, 1H), 3.50-3.70 (m, 1H), 3.94 (t, J = 6.3Hz, 1H),
4,15 (g, J = 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).



[a]D: -14.2 (c 1.0, MeOH). 25 Chiral HPLC: >98 %ee. '"H NWR (CDC13): 6 1.16
(t, J = 7.0Hz, 311), 1.22 (t, J = 7.0Hz, 3H), 2.90 (d. J = 6. 3FE %gh@ ﬁ 30
(bs, 2H, NH2), 3.24-3.42(ni, 1H), 3.50-3.70 (m 1H), 3.94 (t, % 2008
IH, 4.15 (q, J = 7.0Hz, 2H), 6.62 (d, J = 8.3Hz, 2H), 7.03 é

OH). | RWO&3BItm 1: 3372, 1738. 30 Mass mz (d): 238 (MREY! %é’z"f(
OC2H5). 2 6 JUN 2006 WO 03/ 048116 64%PCT/ 1802/ 05064 Exanple 1 (9)- Ethyl

2- met hoxy- 3-[ 4- { 3- (4- et hanesul f onyl oxyphenyl ) pr opyl am no} phenyl }

propionate QJ yOsl 2& J H5 Me A m xture of

4- (3- net hanesul f onyl oxypropyl ) phenyBwm@agsul fonate (5.5 g, 1.0.eq, 17.9
nol ), obt ai@rediy 2Ah&REEAR[£13-{4-nfefan@édllbnyloxyphenyl)propylamino

2- met hoxy- 3- '?ﬁ ar%?nopheny}fi) [gﬁ{)‘pﬁ)natpg sk ey y?L.Oye)(l;, p13’7. 9 rr%’r%hle)n“obt ai ned
in preparation 27, tetrabutylamoni um ronlde (289, 0.5eq, 9.0 mol)
and anhydr ous KZCDS (7.4 g, 3.0 eq, 53.7 n @eyet ol uene (90 nL) to was
heated with stirring at 90 C for 7- 9 h. Th acL on m xture was dil uted
with ethyl acetate (300 nmL) a pshed teOMend brine. Organic |ayer
was dried (Na2SO4), cond@q;@d d the residue was chromatographed using
ethyl acetate and hexaneggt'0o”ob¥ain the title conpound as viscous |iquid

(3.4 9, 44%%mixthay M?; ﬁetﬁi&hulﬁmyhﬁ%pyﬂ;ﬁ\enﬁﬂd&ﬁném&ie (2909, Nb"éﬁ 1759 1. az6

t, J =7.0 98 ui nt et
(2H) 2. 93 oD ywlgc@nuaepa%?oon I3, (é'be%ylzzzmeﬁaoxm%yé-%mwh@gﬂ)@monaiﬂ,e @10 (t J
6 4 H, é ho; elj;lﬁ@ rﬁﬂol}%btaxﬁe@m'f-repa?@lfbon p. §>'§ra6 laﬂlmorﬁu@ bi#mid2{3.s g, 08 (d,
J 8.3 aronatic (neat) emis 3405, 2934,

2934, 1735? 3 90 9 mmpgh and 1@6’¢f0u5 1SS r&ff v4 g?;d? Fe iﬁs’smml) mglgtofuspe(PmLExanpl e

2 Ethyl, 2- @Jshl@a%a ¥ttt dnd 4-9ichanesyl any kaxuoR e LK 2PN LA DRl oAPENY! |

propi onate CO2Et
acetate (300 mL) and washed with water and brine. Organic layer was dried (N2;SOy),

= 8. 0Hz

condensed, and the residue was chxomatographed using ethyl acetate and hexanes to
obtain the title compound as viscous liquid (3.4 g, 44%).

[a]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, 2E);

275 (t,J=7.6 Hz, 2H); 2.93 (d, ] = 5.9 Hz, 2H); 3.02-3.22 (m, 5H); 3.37 (s, 3H); 3.91 (t,
J=6.4 Hz, 1H); 420 (q, J = 7.0 Hz, 2H); 6.65 (d, J = 8.0 Hz, 2ZH); 7.08 (d, ] = 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

OFEt
0, ,0 /@/\/\ 2
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 (CDCl;, 200 MHz): 8 1.16 (t, J = 5.8 Hz, 3H); 1.21 (t, J = 5.8 Hz, 3H); 1.91
(quintet, J = 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,



Cet OVVA~Il j H25 M O Starting from

4- ( 3- met hanesul f onyl oxypr opyl ) phenyl net hanesul f onat e obtai ned in

preparation | and Ethyl 2-ethoxy-3-(4-am nophenyl)propionate, obtai ned J}UNZUOS
preparation 5, the title conpound was obtained as a viscous liquid (40

yi el d) fwold@wingst he procedure of exanple 1. 30 'H NVR ( COEUBO2/006+ ML- | 2) :
51.16 (t, J =5.8 Hz, 3H); 1.21 (t 63 = 5.8 Hz, 3H); 1.91 (quintet, J =
7.2Hz,2H);2.72(t,J-73Hz 2.88 (d, J = 6.3 Hz, 302318

$ho 3 62 (D 127): 42 Gagfidy po3Pel @gkﬁé%é%é?“ 6T i Gias 34t 514

6.51 (d, J 2HB631ka,) —ZH)SHZY’JHD 7(1d, (3,7 =8 8 1B, bHL); 7217, M(al&n;ncmmarormtl cs,

B LR CPSR ugfien R CporRoi By P b e, 1616 1502, Mass miz (C1): 440

2- et hoxy- 3- Vs (énnast inanesufN eyl oxyphenyl ) propyl am no} phenyl |

propionate OO |I'S M 0 From ,

4- ( 3- met hanesul f onyl oxypr opyl )phenyl ﬁt haneiul fonate obtained in preparation
1 10 and (S)- ethyl 2-ethox é—rvd% yl ) propi onate, obtained in
preparation 26%)-Ethkl '{-'-lethoé)f--”d)d/r{éd fhws'dﬁllmmnwmwmmninhh?hﬂnyﬁedure of
exanple 1. [(x]25D: -6.3 (1.0, MOH) %%(CDCB 200 MHz): 6 1.16 (t, J
= 5.8 Hz, 3H); 1.21 (t, J:5.8Hz PB 1 (quintet, 7.2 Hz, 2H); 2.72
(t, J =7.3 H, 2H); 2.88 (d, J 63Hz .OGGQEtB(m 5H) 15
3.22-3.42 (m IH); 3.42-3.62 (m 1H) 393 v 5 Hz, 1H); 4.15 (q, J =
7.3 Hz, 2H); 6.51 (d, J =48.3 0 = 8.3 Hz, 2H); 7.15-7.24
(aromatics, 4H). IR (neat) t‘sﬁ 00, 29;78 2934 1738, 1616, 1502. Mass
mz (A): 449 [M, 450 [MMe 1P, 20

From 4-(3-methanesulfonyloxypropyl)phenylmethanesuifonate obtained in preparation 1

10 and (S)- ethyl 2-ethoxy-3-(4-aminophenyl)propionate, obtained in preparation 26, the titie
compound was obtained following the procedure of example 1.

[a]25p: -6.3° (1.0, MeOH).
'H NMR (CDCl;, 200 MHz): & 1.16 (t, J = 5.8 Hz, 3H); 1.21 (t, ] = 5.8 Hz, 3H); 1.91

(quintet, 7.2 Hz, 2H); 2.72 (t, ] = 7.3 Hz, 2H); 2.88 (4, J = 6.3 Hz, 2H); 3.02-3.18 (m, 5H);
15 3.22-3.42 (m, {H); 3.42-3.62 (m, 1H); 3.93 (t, T = 6.5 Hz, 1H); 4.15 (q, J = 7.3 Hz, 2H):
_ 6.51(d, J=8.3 Hz, 2H); 7.10 (d, Y = 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-cthoxy-3-[4-{3-(4-methanesulfonyloxyphenyl)
propylexycarbonylamino}phenyl] propionate

A Ot
0, 0 o N
S H

me” ©
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, J = 7 Hz, 3H); 1.98 (quintet,
=17 Hz, 2H); 2.72 (t, I = 8 Hz, 2H); 2.95 (d, J = 6.1 Hz, 2H); 3.10 (5, 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



Exampl e 4 Ethyl 2-ethoxy-3-[4-{3-(4-nethanestilfonyl oxyphenyl) -
propyl oxycar bonyl am no} phenyl] propionate 0,S 0 M .. 25 The title conpound
was obtai ned as a side product during synthesis of exanple 2 (20% y?@l 2006
NVR (CDC13, 200 MHz): 6 1.14 (t, J =7 Hz, 3H); 1.22 (t, J =7 Hz, 3H); 1.98
(qui nt etWOQ3RH8TIOH,  2H); 2.72 (t, ] = 8 Hz, 2H); 2.95 (d, PQT“BQ?/‘P”HZ 2H) ;
3.10 (s, 3H); 3.25-3.45 (m 1H); 3. ‘ffO 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); 1R
(neat) cm Mas332/(CIR998{Mi7B0, 1530 2 6 JUN 2006 WO 03/048116
PCT/ 1802/ 051164 66 Mass mz (CA): 494 [Mrl | 5 Exanple 5 Ethyl
2- et hoxy- 3 [ 4- {3- (3-net hanesul f onyl oxyphenyl ) pr opyl am no} phenyl) propionate
CO2Et Me 'O, CEt O O LJ H From Exa
3- ( 3- met hanes | RORYk) J reparation
2 and Ethyl %&?%feﬂ%ﬁ)3gaa{?n(§2lg&é$iﬂéﬁ$§@é§n%tg@gﬂ?gﬁneﬁﬂ prélgar ation 5, -
the title conmpound was obt ai ned as a viscoug |iquig, ¢44% follow ng the
procedure of exanple 1. to 'H NWR (CDCL3, 76 1. 19 (t, J =7.0 Hz,
3H); 1.25 (t, Jz?OHzMeagl)Q J @Et7.3 Hz, 2H); 2.78 (t, J =
7.8 Hz, 2H); 2.92 (d, J—.\g H),3.n2320(m 5H) 322342(m
1H); 342362m1|—|) = 7.2 Hz 2H) ;
6.58 (d, JFr-erre32(3ﬂiethazpsulfoeylewml)yhmymafhwsulmte Oﬁjt@m#nznrewam@l cs,
3H); 7.22-4 . 4-aﬁa§nla he Ic(naﬁab tafnBd ' in /8, 1739,
1616, 1521 ﬁwgg/g th@}%y 33 b} QPO? Q ﬁl. : ?legmat?(%E?’h;}%g%ﬁgt ho
Xy-3-[4- (ogpeupd maﬂ@bf@na %SEUWSG[OE igid L4A” ph@mertbﬁpmem@nylb}l

10 'H NMR (CDCl;, 200 MHz): & 1.19 (t, § = 7.0 Hz, 3H); 1.25 (t, J = 7.0 Hz, 3H); 1.91

(quintet, T = 7.3 Hz, 2H); 2.78 (t, J = 7.8 Hz, 2H); 2.92 (d, ] = 6.7 Hz, 2H); 3.02-3.20 (m,
5H); 3.22-3.42 (m, 1H); 3.42-3.62 (m, 1H); 3.97 (1, J= 6.7 Hz, 1H); 4.19 (q, ] = 7.2 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 (neaf) cm™': 3379, 2978, 2934, 1739, 1616, 1521.
Mass m/z (CI): 449 [M], 450 (M + 1].
Example 6

Ethyl 2-ethoxy-3-[4-{3—(4—(toluene—4-sulfonyloxy)phenyl)propylamino}f;henyl]
propiocnate

/@/\(COZE’{

N OEt
SOk

20

From  4-(3-(toluene-4-sulfonyloxy)propylphenyltoluene-4-sulfonate  obtained in
preparation 3 and ethy! 2-ethoxy-3-(4-aminophenyl)propionate obtained in preparation 5,
the title compound was obtained as a viscous hquid {77%) following the procedure of
example 1.

25 'H NMR (CDCl;, 200 MHz): § 1.16 (t, T = 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, ] = 7.0 Hz, 2H); 3.25-3.45 (m, 1H); 3.45-3.65 (m, 1H); 3.94 (t, I = 6.7 Hz, 1H);
4,15 (t, ] = 7.2 Hz, 2H); 6.48 (d, J = 8.3 Hz, ZH), 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].



propi onate 20 From
4- (3-(tol uene-4-sul fonyl oxy) propyl ) phenyl t ol uene- 4-sul fonate obtained in
preparation 3 and ethyl 2-ethoxy-3-(4-am nophenyl)propionate obt alnge?% b
preparation 5, the title conpound was obt al ned as a viscous |iqui @9
fol |l ow n@ot(,hm,mi‘pcedure of example 1. 25 'H NWR (CDC 3, ptGOeWké054 6 1. 16
(t, I =7.0 Hz, 3H); 1.22 (t, J =7.& Hz, 3H); 1.88 (quintet, J = 7.3 Hz,
2H) ; 2.43 (s, 3H; 2.67 (t. J =7.4 Hz, 2H); 2.89 (d, J = 6.4 Hz, 2H); 3.08
, J =7.0 Hz, 2H); 3.25-3.45 (m 1H); 3.45-3.65 (m 1H); 3.94 (t, J = 6.7
, 1IH); 4.15 (t, J = 7.2 Hz, 211);Examde(d, J = 8.3 Hz, 214); 6.87 (d, J =
3 Hz, 2H); GEG5) Z-eth®xy-(epddd-muethantkiifonyloRgpleayl)propyBudinbiphedt) ; 7. 68 (d,
= 8.3 Hz, 2H). 30 IR (neat) cn"': OpipRER7, 1741, 1616, 1521, 1502. Mass niz
(A): 526 [I\/Hr 1]. 2 6 JUN 2006 WO 03/ 0481302/ 05064 67 Exanple 7

(t
Hz
8.
J

Et hyl 2-ethoxy-3-[3-(3-(4-nethanesul fouyl ob | ) propyl am no) phenyl ]
propionate OEt COEt 2 @ Opn NO M5 Fr ofPEt
4- ( 3- net hanesul fonyl oxypr opsl y| met henesul f onat e obtai ned in preparation

1 and eth ropi onat e obiained in preparation 7,
the tit |5e r’i’&F SS‘%Q?’H@ pggpé "%‘ eﬁ“ffa’ﬂﬂtﬂ 0%%5 ! BFEPETAFAY 1t he
procedure @Ifld mlﬁhax -3-t3-vRo pHeRiistop 8@49«3'\45%):; 3inl preBarati J7 Hz, 3H)
1.22 (t, ?u% y tﬂl 92 1%qw nt gt1 edlen p2 ) Gm -ch tﬁle =

Hz, 2H): 2 cggpquad w‘ys obtemgd e aZv1sch.|}1qmg (}ﬁé):foljczmpgﬁhe plg;egqq)e of gx 331 42 ( m
11-1); 3. 423 398R 1 08 (15 (J 1 = 7,0 Hz,
2H) - 6. 40-6.89 (ér&?r(r:éat’ Ezég Mﬁz) o1 70857 ﬁ) ?ar ota t]t:d?s(t 415%?4% %Péétz? cm -1
3406, 2978£qL1’.1_’r9€AJ T340z, 2&0@73 G.t5D8 7.6 Nfaﬁﬂrﬂ 22 (CCU)=6 4513, 2H); B.0R}13.2U48, [M .
Exanpl e 8 : =
Et hyl Zell sopr Eipoz)g'yB’ %2 fnﬁ ](%) 8 6tzh(ariesu1 ? 8%}1 oxyp en’y I_)[)pflc}g)ﬁfl’ajmrrz&%ﬁenyl ]
- 2H); 6.40-6.62 {aromatics, 3H); 7.00-7.30 (aromatics, 5H).
IR (neat) cm™': 3406, 2978, 2934, 1740, 1606, 1503,
Mass m/z (CI): 450 [M + 1], 445 [M].

Example 8
15 Ethyl 2-isopropoxy-3-[4-{3-(4-methanesulfonyloxyphenyl)propylamino} phenyl]
propionate

O/\[/COZEI
@)
0., ; g

& H

Me” ©
From 4-(3-methanesulfonyloxypropyl)phenylmethanesuifonate  obtained in

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. '

'H NMR (CDCl3, 200 MHz): 5 0.99 (d, ] = 6.0 Hz, 3H); 1.16 (d, J = 6.3 Hz, 3H); 1.24(t,J

= 7.3 Hz, 3H); 1.93 (quintet, J = 7.3 Hz, 2H); 2.74 (t, J = 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, J = 8.3 Hz, 2H); 7.05 (d, ] = 8.3 Hz, ZH).

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)phenyllpropionate

Me. _O COOEt
//S\
0
o OFEt

N
H



propi onate 00O " s;A> H M 0 CO2Et From

4- ( 3- met hanesul fonyl oxypr opyl ) phenyhnet hanesul f onate obtained in
preparation 1 and et hyl 2-isopropoxy-3-(4-ani nophenyl) propi onat e gtﬁt%““n?@% in
20 pr the title corrpound was obt ai ned as a uid (47%
foll 03&)@&9 i procedure of exarrpl_gg 1. 1 H NMR (CDC13, ‘ééﬁﬁ#&ﬁz% b‘q‘so 99 (d,
J=6.0 Hz, 3H); 1.16 (d, J = ,3H) 1.24 (t, J =7.3 Hz, 3H); 1.93
(quintet, J = 7.3 Hz, 2H); 2.74 (t, J = 7.8 Hz, 2H); 2.80-2.90 (m 2H);

3.02- 3. 28 hiurEAaddthyl2-EBofabpabaiophetylibipiondteToBtatheliin prkbhratich §Qocdd, J =

78and53 6.52 (d, J. = 8,3 Hz,
7. 08 ’(&;%13"0&%“% ’&é’dmz‘ﬂf"’fa%%”tlr?éﬁl"?at& &5%317 3235166 mungly Were gireed in7 39,
1616 152 ZendBi®smy 2t K Tifdr 304G, kNb- M&thﬁ&ﬂfﬂﬂkl@x?etﬁﬁ)phenyl methanesulfonate
Et hyl 2- et hoxy- 36[4 (4-.met hyl sul f onyl oxyphenet hyl am no) phenyl | propi onate MO
s o oW CEMO)oREIERTODOR I 63 43 KEN Pt TR ORdee o teg A

m xtuge Qf,ve trgb\éltlgg -RbhRX Yd'r%J #Ased %Iﬁ%h%}y ltl')eoﬁcgi?h&p Ak Qetf'ﬂ)lﬁﬁfli'aﬂﬁgodﬁhl

preparation 5) anhydrous potassi um carbonate (0.437

g, 3.16 bmwide Qﬁ/irféwsq g? magol). nThet @Pﬂ@ﬁéﬂpme Miaf skirreiRpt £8,°C3or AP rh. The
4- (2- Nétiagétﬁ,u ILfi0ayd QXY &J! 1) e wﬁ%ﬂéﬁ%ﬁm étm%aateg ﬁ&ﬁ afd wis hgé mol ),

obtai ned trom preparation 12, in toluene (5 nL)” was a o the above
react i onwith sigr-ellgrwpienager was| dxgweted wythteifey] aelmtﬁl(%ﬂ S miptThatsampined moni um

orom de {BdnifTyed ver, Pl widideCARL .90 X il SontBald THE e W C 1 OF 30

h. The m xture was cool e ute ethyl acetate
(50 i) Iamﬁedvamhsdca el bolwan ersing THE S wdiné rackiaipein Wasetbertuoaaffoedi ting tible et hyl|

o ed (PO e R A 02 ¢ LS, U LS o &) Do g
col utm  u'si NNIR2Q90 em;v,lcm(cm atlel 7 (@, Jpet.1aih)8H); tlazfa(ftflo# d.4tHwe 3H);t2.¢1 (dconpound
(Olzﬁzg 33,)%%91@ 2%13 ??T(E]Efe' Jé?ﬁf[zth) 331—(4_% E\INEES -13\{'_'.244 &5 15k, (0 )
1H); 3.96 (1, T = 6 6 Hz, 1H); 4.18 (g, J = 7.3 Hz, 2H); 6 59 (d, J=8.3 Hz, 2H); 7.08 (d, J
15 =8.3 Hz, 2H); 7.19-7.30 (m, 4H).
Mass m/z (CI): 436 [M+1].

Example 10
(S) Ethyl 2-ethoxy-3-[4-(4-methylsulfonyloxyphenethylamino) phenyl]propanoate

Me. -0 COOEt
N

20 H
A mixture of (8) 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)pheny!
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 mimol). The reaction mixture was stirred at 90-100 °C
for 30 h. The reaction mixture was cooled to RT and was dilited 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 wash¢d with brine, dried (Na2S0Oy) and concentrated.
30 The residue was purified on silica gel column using 20% ethyl acetate in pet ether to
afford the title compound (0.31 g, 6.7%) as yellow oil.
'H NMR. (200 MHz, CDCLy): 8 1.17 (t, J = 6.8 Hz, 3H); 1.26 (t, J = 7.0 H, 3H); 2.85-3.02
(m, 4H); 3.15 (s, 3H); 3.28-3.3.45 (m, 3H); 3.50-3.70 (m. 1H); 3.95 (t, ] = 6.6 Hz, 1H);



6.8 Hz, 2H); 2.93 (t, J =7.1 Hz, 2H); 3.15 (s, 3H); 3.32-3.3.44 (in, 3H;
.50-3.67 (m 114); 3.96 (t, J =6.6 Hz, 1 H; 4.18 (g, J = 7.3 Hz, 2H);
59 (d, J = 8.3 Hz, 2H); 7.08 (d, J 15 = 8.3 Hz, 2H); 7.19-7.30 (m Jﬂﬁ%ﬂﬁ
Mass mz (Cl): 436 [M-l]. Exanple 10 (S)

Et hyl 2- eWR&#Y48314 4- ( 4- met hyl sul f onyl oxyphenet hyl anri no) F&EAPPIB8panoat e

Me, S;o0 Y COOEt OEt 20 H A mixture®f (S) ethyl

2- et hoxy- 3- (4- am nophenyl ) propi onate obtained in preparation 26 (2.5 g,

10. 55 mml) bdlgg p yl a wer e
stirred i n “tol uenz Lﬁ%ﬁ @Eﬁ?dslﬂ' r@§ﬁf§8ﬁ% 9%0((& JS]BQH‘ZS%HS‘)S] f'o“?gé(

4- (2- Met hyl41)] f onyl oxyet hyI ) phenyl et hanesul fonate (4.03 g, 13.71 nano]),
obt ai ned fr, m.pr.e in toluene (10 nL) 25 was added to the above
reaction mhg urg’é @ﬁg)%\/\fﬂe}fol | owned by the addition of tetrabutyl amonium
brom de (0.34 g, 1. 055 mol ). The reaction m xture was stirred at 90-100 C
for 30 h. The reaction m xture vvasm;l&ole to RT and was diluted wth ethyl
acetate (100 m.) and washed with appledle wat er | ayer was extracted with
ethyl acetate (2 Ethfl 2/dthoxy-Fe[(EPBRI-Medhgsghnyxyfyayp-24pfopenashed wi th
brine, dried (Na2SO4) and concentrat]g)gI 30 The residue was purified on
silica gel colum u5| ng 20% etWiAmigeilphendinrppigastect her to afford the title

o w il

corrpound(o 31 g, 6. 7% a§\yIIOW0|I "H NVR (200 MHz, CDCI3): 5 1.17 (t, J
6.8 Hz, 3H); 26(t J,,S’. 3H),H2 88-3.02 (m 4H); 3.15 (s, 3H);
3283345(|n 3H);35@37 N3-9% (thgd = 6.6 Hz, 1H); 2 6 JUN

3572 H, 2H): 6.67 (d, J =
8.3 Hz, 2H); 7.10 (d, J = 8.0 Hz, 2H): 7. 0 OoOEt 4H) . Mass mi'z (Q):

£35, (v 1 108 ol g SERFL 205! 1018) SATROARS, (3283 e g8l o B
4- [ (E) - ®- cldbsoribed impHepesayiplephefiyin 4ifhdmbbud-f gmeieayifeny Inmdthenespfepar at i on
22 (0.43 g, bt:!zii'ng'é' n {))epz?‘rgﬁjonEt Ml (02.436t E,OXIYJIB_ Sldrﬁol) and Ethyl 2-ethoxy-3-(4-
aminophenyl)propionate obtained in preparation 5 (0.28 g, 1.18 mmol), using potassium
carbonate (489 mg, 3.54 mntol), tetrabutyl ammonium bromide (38 mg, 0.118 mmol} and
toluene (25 mL) for 30 h.
15 'HNMR (200 MHz, CDCh): § 1.17 (t, J= 7.1 Hz, 3H); 1.22 (t, J=7.1 Hz, 3H); 2.91 (d, ]
= 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 (q, J = 7.1 Hz, 2H); 6.23-6.35 (m, 1H); 6.56-6.64 (i,
3H), 7.07 (d, J = 8.3 Hz, 2H); 7.22 (d, J = 8.3 Hz, 2H); 7.40 (d, ] =8.3 Hz, 2H).
Mass m/z (CI); 402 [M+1-OEt].
20
Example 12
(5) Ethyl 2-ethoxy-3-{4-[(E)-3-(4-methylsulfonyloxyphenyl)-2-

propenylamino]phenyl} propionate

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-[(£)-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.



am nophenyl ) propi onate obtained in preparation 5 (0.28 g, 1.18 mml), using
potassi um carbonate (489 ng, 3.54 mmol), tetrabutyl ammoni um brom %%C-i

ng, 0.118 mmol) and toluene (25 nL) for .30 h. 1s 'H NWR (200 MHz, @20066
1.17 (t, J = 7.1 Hz, 3H); 1.22 (t, J = 7.1 Hz, 3H); 2.91 (d

2H): 3. WP (e48B41); 3.26-3.44 (m ll-_P 3.51-3.68 (in, 1H)PCT3§'BQE/“{“64 J = 6 3
Hz, 2H); 3.95 (t, J = 6.6 Hz, 111);7°4.16 (q, J -7 1 Hz, 2H); 6.23- 639 (m
IH); 6.56-6.64 (in, 3H); 707(dJ 8.3 Hz, 722(dJ 8.3 Hz,
2H); 7.40 (d z Mr1- OEt]. 20 Exanple 11
Byl - ot HoRY 08 rfv(*a cRE A b %quzc?Fﬁrﬁg)}'ylp%%ﬂ 3 73 H5h 35529 ok o]
phenyl }pr09l60:n%ez ap g, 38)(Ns BB, 1H); 3.51-3.68 (m IH) 390400 (m 3}%)

2- et hoxy- 3- & [S (4 net hyl sul fon | oxypheny Ql) ropenégam no] phényl }

pr opi onat e*&£( F—F"G%H%z%é i(idy £=6 dad Kzl Jg55?3§58%ﬂ 3576’&t(d,|~h%d by
fol | ow ng § ke, smp-frﬁqt(hoﬂ:@%}lpqggrjgﬁ% jbgtdhg, expgnpl e 10, from from

4-[ (E)-3-chioro-I~-propen J]E)hen t anesulfonate obtained in preparation
22 (15.90 Maswzicw INid (487 [Miy@ELR- et hoxy- 3- (4- ami nophenyl ) pr opi onat e
obtained in preparation 26 (9.5 g, 40.1 nrnol) using potassium carbonate
(16.6 g, 120.25 mmol) and tetrabutyl g,g;g%a um bromde (1.29 g, 30 4.01
mrol ) and toluene (150 mL) for 24 It 2 27'006 WO 113/048116 711 PCT/1 6112
/0 5 0 64 ' H Mrfayl 2¢thawi3-[4cPangthangulfonyloXytbenylamibodpiényl]gtdpiomat@2 (t, J =

7.3 Hz, 3H);.2.90 (d, J = 6.4 Hz, 2H); 3. gRMe 3. 26-3. 44 (m 1H);
3.51-3.68 (m 1H); 3.90-4.00 (m 3H); 4} 16](ql) = 7.2 Hz, 2H); 6.28 (td, J
= 5.4 and 16. 1 Hz, 1H) 6.57- & RE)>7.08%d, J = 8.3 Hz, 2H): 7.21
(d, J = 8.6 Hz, 39(633 16 Hz, 2H). 5 Mass miz (CO): 448 [ M-+1];

402 [ M+1- CEt]. Nt 1Yl
2- et hoky- 34 pRixfuE ‘h%?ﬁ“eﬁ%&?“ﬂ%ﬂ%b%@ﬁ@#%ﬁ%ﬁ%%én% >-pEsmibaipisedin S M
0

preparation 10, methyl 2-ethoxy-3-(4-aminophenyl)propionate (557 mg, I eq, 2.5 mmol),
obtained in preparation 6, activated molecular sieves (4 A), and p-TsOH (43 mg, 0.1 eq,
0.25mmol) in dry DCM (15 ml) were stirred at RT for 16 h. The reaction mixture was
diluted with ethylacetate (100 ml), washed with aq. sodium bicarbonate, dried (Na,S3,),
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)H;,
(188 mg, 1.2 eq, 3.0 mmol) in portions. The reaction mixture was stimed 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;SQO,), 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): 8 1.16 (t, ] = 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 (1, ] = 6.6 Hz, 1H); 433 (s,
2H); 6.54 (d, ] = 8.3 Hz, 2H); 7.04 (d, J=8.3 Hz, 2H); 7.25(d, J = 8.3 Hz, 2H); 7.41 (4, J
= 8.3 Hz, 2H). '
25 IR (neat) e\ 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-methanesulfonyloxypbenyl)propylamino}phenyl] propionic
acid

CO,H
‘ ,@/}(@Me
0, .0 \
S H

Me” 0



CO2Me CEt 10 A m xture of 4-nethanesul fonyl oxybenzal dehyde (500 ng, 1 eq,
2.5 mmol ) obtained in preparation 10, nethyl

2- et hoxy- 3- (4- am nophenyl ) propi onate (557 ng, | eq, 2.5 rrm)l) ogtﬁaﬂmﬂﬁ n
preparation 6, activated nol ecul ar sieves (4 A, and p TsCOH , 0.1 eq
0. 25nT nolwyobsrognys DCM (15 nil) were stirred at RT for 16 HC Z/f’é’ét‘:tl on

m xture was diluted with ethylacetat® (100 nil), vvashed with aq. sodium

bi carbonate, dried (Na2SO4), 15 condensed (rotavapor), and dried under high

Th di n dr | d HCl
\(/ggo L) ew;; (‘gddgg‘s gxlv\gsé,g]és ‘W' i d{’bﬂf‘ 'Réé‘”( I%’%&X%ﬂw' gﬁggmegp%ggvlb mol )

i N portions proPidhateq@dot &, qmaqmwﬁmm)asmsﬁma ﬁreexaaiplé)IGwésqnyd%omzed Wit@kng hat it
was dil ut ed V\ntheh%@éacetate organic | ayer was washed wth
c

he
ag. sodi umvBthic EiBERaY 4492 ele E%aléé@l)ml)éfhﬁf & E’éﬁ’é’@(ﬁef sthentreisiugue Rias
chr onat ogr apfiedy Omés[ba&ﬁoﬁhhythrea%t@h@enw dGKAREE &a@erodb,e%{alﬁeaet ﬁ'z& b?
conpound as thick oil (950 ng, 379%. (CDhd 3 li

6.9 Hz, 3H) with op HJ, Dpsizedsaqgd ppas pzmplta@dlwt(fgom 31Fl{9130“8 lwswmh (vms tme-xi)
3.44-3.62 ( o ( Z, 2H) ;
6.54 (d, J @i'ltgreé'ﬁ'}lt Iisth%?r Q%ltﬁéﬂﬂd%«agz‘)t é)tu e ouglgllzfl‘ﬁ;, 12t5 3111' ga%}%ec}_iz
2H); 7.41 (dsing MeOEBaig! @HClazFIyluelﬁﬁtOI dRtaimbapyrecatidlas vauie 201i9Q3Pg, 72%44 1616
1522, 1503. l\/?%s) sz(CI) 408 [m+ 11, 407[M. Exanple 14 30

(S)-2- Met hox i 3- (4- net hanesul f onyl oxyphenyl ) propyl am no} phenyl ] pr opi on
ic acid 0 Ya1& IIVE(cOI 2601%).2006 WO 03/ 1148116 71 PCT/1 802/05064 (.S) Ethyl

2- met hoxy- 3-[ 4-{3- (4- net hanesul f onyl ox ropyl am no} phen
pr opi ona')t/‘)e { (& Pds. ¢80 Mi‘%g %)(S ! HXe‘ogo Wgéﬁér?p?@} E’Hhéglzi{?&r’"ol yzed
by treati ng 7, 8V\H£ fmal Qz*zijé@({rAQﬁ) l’sq)z ilé(rﬁ%ﬁ)lésg (5“3'?1'))3 9ﬂ(tN?QZﬂ~aTﬂ{F 4Bt er

sol vent m xture at tion m xture was condensed, "dil uted
with water 4@ (BsiC§: Hu))eé 5§;§<|L| Jatg ia)stﬂ% E’ﬁ"‘é‘é} J e HzpdH): ved-5¢4 Grromatics,

preci pi tat equut from aqueous | ayer, which was then filtered out. If the

precipitated acid was not pure enough by TLC, it was chromat ographed using
MeOH and CHCL3NA4R dCDEM: $0tMHabbarhs1 He- 39uB@. ladRd). £6 ARhiST $8sB1.9d (18,35, ¢,

799 . Mbis 995980 GaolrA] o 391 Padk &, 1aPas VeAY, 175 87.

IR (neat) cm™: 3046, 2932, 1732, 1615, 1520, 1365.
Mass m/z (CI): 408 [M + 1], 407 [M].

J =

Example 15

20
2-Ethoxy-3-[4-{3-(4-methanesulfonyloxyphenyl)prepylamino} phenyljpropionic acid

/@YCOzH
OEt
o, 'OD/\/\HN

S 0

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): 8 1.18 (t, 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, SH); 3.40-3.62 (m,

2H); 4.03 (dd, 1= 6.9, 4.4 Hz, 1H), 4.07 (bs, COzH))', 7.05(d,J=83 Hz,2H); 7.22(d, 1=

8.3 Hz, 2H); 7.15-7.24 (aromatics, 4H).

IR (neat) cm™': 3389, 2925, 1616, 1502.

Mass m/z (CI): 422 [M + 1].



to 'H NVR (CDC13, 200 MHz): 6 1.25 (s, |H NH: 1.94 (quintet, 7 2 Hz,

2.72 (t, J = 7.8 Hz, 2H); 2.82-3.02 (m 2H); 3.02-3.18 (m 5H); 5(@ 05

3H: 3.97 (t, J =48 H, |H; 490 (bs, CCH); 6.58 (d, | = 8. Y M

7.05 (d, J = 8.3 Hz, 2H); 7.15-7.24 (aromatics, 4H). 13C NVR gcpc_ls 50

MHz) 6: WDOHBS1Ig2, 34, 37.15 (20), 46.48, 57.58, 82.07, 1IRCHEBOLO564121 90,

129. 75, 130.39, 140.57, 142.48, 147.33, 175.87. IR (neat)

cm 1: 3046, 2932, 1732, 1615, 1520, 1365. Mass mz (O ): 408 [M+ 1], 407 [M. 20

Exanpl e 15

2- Et boxy- 3&54 {3- (4- et hanesul f on ng Hen 1) prorgyl am no} phen pro ionic

aci d C02H CeEthpxyd-§-13-(drmgthagesy enxlpﬂpé-eewwaﬁ xygrsbemtlap p guyl

hydrol yzi ng Ethyl 2-ethoxy-3-][4- {31’{"2!3-“”‘25‘“’"‘i

met hanesul f onyl oxyphenyl ) pr opyl ai ni no} phgny@n%:t"b obt ai ned in exanpl e
beg

2 using LiOH H20 follow ng the proce ur de j bedgl n exanple 14. Mo
120-122 C. 'H NMR (CDCL3p, 290 ): N(t77J = 7.1 Hz, 3H); 1.25 (s, 1H
N-H); 193(qU|ntet 306,89 1) 274th J =7.5 Hz, 2H); 2.80-3.02
(in, ; 3.025 = 6..9, 44Hz
(L 205 2 Ll Mot o fb‘?’a‘%e% b vosfiti 37 4 Bped 7%,
7.15-7. 24 vjahaeniliongloxdpiienyl) Rn@psdaiy)catbnnylimuﬁ:}ﬂ&,nyq OBtmpichhtk6 obthbfd2. in Mass
mz (A): 422 |M +.11 2006 WO 03 116 7 PCT/ 1 BO2/ 05064 Exanpl e
16" o e ngtypRaeCiyas LOTELRRUSUR O poRy i Gy rony B FBmy i noj
phenyl ] pnggidnic acid ON o SO~y J) u Me

'H NMR (CDCls, 200 MHz): § 1.19 (t, J= 7 Hz, 3H; 2.01 (q, T =7 Hz, 2H; 2.75 (t, T= 7.5

10 Hz, 2H; 2.90-3.10 (m, 2H); 3.13 (s, 3H); 3.35-3.55 (m, 1H); 3.55-3.75 (m, 1 H); 4.08 {dd,

J=17,4.8 Hz, 1H); 421 (t, J = 6.3 Hz, 2H); 6.85 (bs, NH); 7.10-7.35 (aromatics, 8H); 8.4

(bs, -COOH).

IR (neat cmh 3334, 3021, 2935, 1723, 1528

15 Example 17

(S) 2-Ethoxy-3-{4-{3-(4-methanesulfonyloxyphenyi)pi opylammo}phenyl]proplouh
acid

COH
o, 0 N
‘s H

M~ ©
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,Q following the procedure described in example 14.
[o)p?: -16° (1.0, MeOH).

25 'H NMR (CDCly, 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); 4.02 (dd, I=6.9, 4.4 Hz, 1H); 4.07 {(bs, COH)); 7.05(d, I=8.3 Hz, 2H); 722 (&, T =
8.3 Hz, 2H); 7.15-7.24 (aromatics, 4H).

IR (neat) cmn™': 3389, 2925, 1616, 1502.

30 Mass m/z (CI): 422 [M + 1].



5 The title conpound was obtained by hydrolyzing Ethyl 2-ethoxy-3-[4-{3-(4-
met hanesul f onyl oxyphenyl') propyl oxycarbonyl am no} phenyl] propionate obtai ned
in exanple 4 using L| OH. H20 fol l owi ng the procedure descri bed |n2@xJHN13(lU& 14
as a thick liquid. '"HNW (CDC13, 200 MHz): 5119(t J = 01
(q, J = WOHB/M4PMS 2. 75 (t, J = 7.5 to Hz, 2H 2.90-3.10 (’E;T"Eil%/“"@ 13 (s
3H) ; 335355(m1H) 3.55-3.75 (m™1 H: 4.08 (dd, J = 7, 4.8 Hz, 1H):
4.21 (t, J = 6.3 Hz, 211); 6.85 (bs, NH); 7 10-7.35 (aromatics, 8Fl); 8.4
(bs, -COOH). IR (neat) cm 1: 3334, 3 1 5, 1723, 1528 15 Exanple 17 (S)

2- Et hoxy- 3-[ nesul f o en propi oni c
acid 20 The zdgéﬂ é‘é‘@%?rgg anes‘%@ﬁﬁ%&ﬁ&z‘é’ F 3&%'(11% H’g‘ hg{l propi ook 84

2- et hoxy-3-[4-{3-(4- net hanesul f onyl oxyphen no} phenyl ] propi onat e
obtained in exanple 3 by nNwdrol yzj Wit h H2;Q5tfol | owi ng the procedure
described in exanple 14. [a}s 5\@‘9\/3,‘7‘ MBOH). 25 'H NMR (CDC13, 200
MHz): 8 1.18 (t, J = 7.1 Hz, 3H) 25(sH1H N-H); 193 (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 2 eth}ﬂBZ étHd&y-B[fh{E(Emetﬁa@sﬂfqnymphenﬂl) @70p(yhﬁ1md}@ﬁh|)y)]

7.05 (d, J = aromatics,
4H). IR (ne%’PS”%ﬂ?@“%‘%%@ é@ﬂs" i‘g T%“%B?a‘“e%“ %@Q‘W’fh‘(‘ %ﬂ? compaundyiasy) o 6

JUN 2006 Vﬂlﬁﬁﬁﬁﬂﬁlﬁﬁnﬂﬁldﬁﬁ (7880 2y (1HA Gy Zmeanith £i018.H;0 following the procedure
2- Et hoxy- 3- sul f onyl oxypheuyl ) pr opyl am no) phenyl ] pr opi oni c

acid CO2H Cr #S‘&) pﬁ??‘FZ et hoxy- 3-[ 4- { 3- (3- et hanesul f onyl 6xyphenyl)
propyl am nokpRgmy (DA, Q@oqnﬁ;:)es(?fldﬁ(twm iaQ{zeqmoléé({nm)Nmb %a%ﬁ in

exanple 5, the title conpound obt ai ned as t hi ck qui d’( 73%

hydr ol y2p ng(qmlﬁﬂﬁ, 4.9 8, mZWéI(‘}, 6\7\17@}1? Wé{)p? 3%@@&@: Zﬂb§@r5r33%,fh(m,r$}féxhﬁfbl>’e 14.
H NWVR ( L
(CDCE 3y (7 afioAh Nk'é%édcﬁ:r 61@2:1(&4}4 lsb‘ﬁb %@zm %5%%1_]1)5: %%%%5 (m

11.90-2.02 to (

2H); 3.05-37 Q@-?@ﬁl(axgm)atics;gSHDJ 22—7 29 (aromatlcs IH)
IR (neaf) 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

/@/\rCOZH
OEt
o, 0 /©/\/\l}l

0 H

From ethyl 2-ethoxy-3-[4- {3-(4-(toluene-4-sulfonyloxy)phenyl)

20 propylamino}phenyl] propionate (450 mg, 1.0 eq, 0.85 mmol), obtained m example 6, the
titte compound was obtained as a white solid (310 mg, 72%) by hydrolyzing with
LiOH.H,0 following the procedure described in example 14.

Mp: 98-100 °C.
'H NMR (CDCls, 200 MHz) &: 1.16 (t, J = 6.8 Hz, 3H); 1.88 (quintet, J = 7.3 Hz, 2H),

25 242 (s, 3H); 2.66 (t, T = 6.9 Hz, 2H); 2.80-3.30 (m, 4H); 3.35-3.65 (m, 2H); 4.01 (dd, I =
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, ] = 8.3 Hz, 2H); 7.68 (d, ] = 8.3 Hz, 2H).

IR (neat) cm’: 3411, 2925, 1731, 1618, 1525, 1502.
Mass m/z (CI): 498 [M + 1].

30



3.62 (m 2H); 4.03 (dd, J = 6.9 and 4.4 Hz, 1H); 4.60 (bs, CO2H); 6.58 (d, J
=83 Hz, 2H); 7.00-7.20 (aromatics, 5H); 7.22-7.29 (aromatics, I R
(neat) cm 1. 3406, 2931, 1613, 1521. WMass mz (d): 422 [M+ 1]. Zéxﬂﬂﬁﬂ[lﬁ
19 2-ethox 4-{3-(4-(tol uene-4-sul fonyl oxy) phenyl) pr m no} phenyl ]

pr opi on¥{&Y %T"B%Let hyl ~2- et hoxy- 3- [ 4-{3- (4 (toI uene- 4- sul f%ﬁiﬁ&%’ﬁ%ﬁenyl) 20
propyl am no} phenyl] propionate (450 0 eq, 0.85 nmol ), obtained in
exanple 6, the title conpound was obt ai ned as a white solid (310 nyg. 72% by
hydrol yzing with Li OH H20 fol | ow ng J%g eBpocedure described in exanple 14.
Mp: 98-100 C. '"H NWR (CDC 3, 200M—|z§ 1.16 (t, 1 = 6.8 Hz, 3H); 1.88

(qui ntet, 3, | 20

2.80- 3. 30 ﬂ.mn% Tg?’ Gt th@é'?s‘ﬁf“ﬁ%h%‘? pl‘fﬁg%"”' Hﬁ‘%“‘&}’ph’;“ﬁl“?’&%‘&’“ﬁz“‘@m 4. 40
(bs, OH NH); 6.53 (d, J = 8.3 Hz, H)6. t—83Hz 2H); 7.00-7.10
(aromatics, 4H); 7.28 (d, J— ) 83Hz 2H). IR
(neat) cm 1. 3411, 2925, 31 18 1 5 1502 I\fass mz (CI) 498 [M +
1]. 30 26 JUN 2006 WO OSMQ 8016™PCT/ 111112/ 05064 74 Exanple 20

2- Et hoxy- 3-[ 3-{3-(4- met hanesul f onyl oxyphenyl ) pr opyl am no} phenyl propi oni c
acid 0" ,0 NHﬁreﬁyII-tcthﬂZ—Bi—[B@ {Gr(‘ﬂeﬁdnl;ahesulfonyloxyphenyl) propylamino }phenyl]

B 500 T 1055 4 A SO BB L AL BOS D s,

conmpound mﬁme@m aithied Ialslcﬁ(sbblln% 6794 lﬂvdlyﬁml@wnﬁmmldwdfoww%tﬂég Wi th
Li OH. HZO fol | owi ng the procedure described in exanple 14. 10 'H NWR (CDC13,

200 MHz) @rocgdurgdeseribeflinenagplegd. 3. 1. 92 (quintet, 7.3 Hz, 211): 2. 73 (t,
i o 731%()?%}%\%&@%& @@Qﬂizi&’l ié‘rgaﬁdﬁrﬁz *3'?1% Mﬂ(guﬁné%&ﬂﬂ 2H); 27&3 3 ?dg Hﬁ
6 03 6 Hai g 390G = 16 wmd 78 B D) 2P (0 AL A1 39D 31
7.00-7. 30 (far9math GSso BEDiss); 3.50-3.68 (m, 1H); 4.07 (dd, J = 7.5, 4.3 Hz, 1H); 4.16 (q, T =

7.0 Hz, 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}pheuyl]pmplomc
acid

8]
>S5y 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,0
following the procedure described in example 14.
| Mp: 143-145 °C

25  'HNMR (CDCls, 200 MHz) §: 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, J= 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, J = 7.9 and 3.4 Hz, 1H); 4.17 (q, J = 7.3 Hz, 2H); 4.90 (bs, CO,H); 6.52
(4, J=8.3 Hz, 2H); 7.04 (d, = 8.3 Hz, 2ZH).

30 IR (neat) cm’™’: 3406, 2974, 2939, 1739, 1616, 1522.
Mass m/z(CI): 436 [M + 1].



IR (neat) cm1: 3500, 3021, 2936, 1723, 1607, 1504. 15 Mass miz (d): 422
[M+ 1]. Exanple 21 2-1sopropoxy- 3-

[ 4-{3- (4- net hanesul f onyl oxyphenyl ) propyl am no} phenyl j propi oni c ak b Ut 2080
Sme O 20 From et hyl 2-1sopropoxy-3-[4-(3-(4-methanesul fonyl oxyphenyl)

propyl am na} @nraryk] propionate (300 ng, 1.0 eq, 0.65 mmol) PCaiBad/orecy i N
exanple 8, the title conpound was obt7dined as a white solid (749 by

hydrol yzi ng with Li OH H O follow ng the procedure descri bed i n exanple 14.
Mp: 143 145 C 25 "H NWR (CDCI 3, 200 MHz) 8: 1.04 (d, J 6.3 Hz, 3H); 1.16
J =6.0 Hz 3H); 1.25 (s, |H, NH)‘Jxamp@?Z(quuntet 7.3 Hz 2H); 2.74 (t,

LZS lZI_.'il) 3 ggetggxi(ﬁj—%—@?—meth]aﬁe @Hﬁo% b%nz l’mﬂ;lju:_ggI er&l]pﬁo o;;gé 66%0;214']-']‘-6'
, a@H 2H): 4.90 (bs, CCRH):

. 30 IR (neat) cm 1:
36 [M+ 1]. 2 6 JUN 2006

(d,
J =

3.4

4.07(dd, J =7.9 and 3.4 Hz, 1H); 4.17 (q,
6.52 (d, J = 8.3 Hz, 2H); 7.04(d, J = 8.3 2

3406, 2974, 2939, 1739, 1616, }p22. " MSs 1) :

WD 03/1148116 75 PCT/1B112/ 0506@( pl e b2

2- et hoxy- 3-[ 4- (4- met hanesul ftmyl 5’5<ybenzyl am no) phenyl ] propi oni ¢ acid CEt
CO2H 5 From net hyl 2-et hoxy- 3-[4-(4-net banesul f onyl oxybenzyl am no)

phenyl ] prdpi onat é*"f’(“BOO ng, metiyleq, 1. 2-etrny-$- [%mrenﬂweesuﬂfnmdmrbpmlanﬁm)t he
title conpo 0 dral yzi ng
W th L O oD TP PR a2 Sl o v il L0 e B R

( CDC13, 200 ngta1®d1as@6v1§qus liguid (60(8mg1283°/®|-l|)y hyzlr(QYZI(lgjdf;ﬂlLl@H]PzﬂzOlfoaldanB Hz,

2y 4 00 (qi Pyretgagtigaifinde - T 2 T0H T 5 05 (b, N 6,55 (d,
J =' 8.3 H, "PHNME? (OBCLAZ00MEHS: B 1HB (t, szs Hz, 2H){ 237 4d& 18314z an@ H)3; 17, 39
(1303J _lvg%g ﬁ)zzéégéc[l 1 R1E0580 8 Y3300 (2 3 A3 % & 3, 41(?0151:1’(1 1522,

7.3, 4.4 Hz, 1H); 4.30 (s, 2FL); 5.23 (bs, NH); 6.53 (d, J = 8.3 Hz, 2H); 7.03 (d, J = 8.3 Hz,

2H); 7.22 (d, J = 8.3 Hz, 2H); 7.39 (d, J = 8.3 Hz, 2H).

IR (neat) em™': 3397, 2077, 2932, 1730, 1615, 1522, 1503.

Mass m/z: 393[M].

15
Example 23
2-ethoxy-3-[4-(4-methylsulfonyloxypherethylamino)phenyl]propionic acid

Me. __O COOH
8] O
N OEt
H
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
agqueous 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 (Na2SO,) and concentrated. The
residue was purified by column chromatography using 50% ethyl acetate in pet ether to
vield the title compound (80 mg, 39%).
'"H NMR (200 MHz, CDCL): 8 1.19 (t, ] = 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].



15 Exanpl e 23

2- et hoxy- 3-[ 4- (4- net hyl sul f onyl oxyphenet hyl am no) phenyl propionic acid Mew 0O
e AOH To a solution of ethyl ZEJUM)GUG
2- et hoxy- 3-[ 4- (4- et hyl sul f onyl oxyphenet hyl am no) 20 ph r.apl onat e .22
g, O.Mnglﬁ obt ai ned from exanple 9, in nethanol (10§§1¥J)I$(E§‘§g':'4um
carbonate (268 nig, 2.53 mml) in Water (5 nL) was added at RT and stirred
for 36 h at RT. Methanol was evaporated under reduced pressure and the
residue was diluted wth water (Z}ahiphd24 The aqueous | ayer was washed with
ethyl acetate (50 mg The aqueous I%er was acidified with 2N HOJ to pH -4
and ext r actEHZ-wthofy St Hyf{d-metbyndogyloxyphyeneshylgmino)phenydipgepipeiclagider was

washed with brine, drieg (N82S4) and congentrat edonlhe residue was
purified by col um chro %r usi ngl acetate in pet ether to
yield the title conmpound ( N~ 39%~,, L NVR @0 MHz, CDCI3): S 1.19 (t, J

= 6.8 Hz, 3H); 2.82-3.05 (m 411); 3.15 (s, 3H: 3.40 (t, J = 7.2 Hz, 3H):

3. 45- 3. i, LHL -4 : J..= 18 e 430 7.08
Gy = B e bifpputt, g bhga s So iy o st iios i lo

03/ 0481 1Geth@ s fomy Db iRnehy laRGH) PBe2/ Ppodpbchatex@ripglge 0 78 mmol), obtained from

S) - 2- et hoxy: 3-] 4- (,4-.met hyl sul f onyl enet hyl.am no) phenyl] | propjQni c acid
Vo, S0 BErHe by YA B S S Re R h SRR YR gy b et

(S) - 2- et i) -id water (4 nIL e tRIY Fos koMb eknephe sahd ploasdure hs peerydd pr@pi onat e
(0.34 g, 0.78 nnol ), obtained from exanple 10, by hydrol yzing in methanol
(5 nL) EPRBeLEdi um carbonate (414 ny, 3.91 mol) in water (5 nl) at RT for
24 h fol lfpmgdmmnenmwdwm, as dese! 3lpd d4m 6 an, AXRAMLes 23y, ' H NWR
(200 wMHz, CDC1 %, S1.19 gt, J =7.0 Hz, 32?1; 2.84-3.03 t(ig)] 4H); 3.14 (s,
3H) ; 10 t 0-3 @9 7 ¥.0 1z 3H); H334.014m) 2HB 4. ddeh= ¢hand )t Ha, GB; 644 (dI = 4.4 and
7.1 Hz, 81;9{-2,2@{),55?5@)1,JJ:48(§_%H[§N%F@12221§-)(@11.}§5 (d, J =8.3 Hz, 2H); 7.22-7.27

(m 4H) Mass nmf'z (C
Mass m/z (CI): 408 [M+1].

Example 25
15 (5)-2-Ethoxy-3-{4-[(E)-3-(4-methylsulfonyloxyphenyl)-2-prope-

nylamino]phenyl} propionic acid
O,
>s0°
o \©\/\/H
COOH

The title compound was synthesized by hydrolyzing ethyl 2-ethoxy-3-{4-[(£)-3-(4-
methylsulfonyloxyphenyl)-2-propenylamino]-phenyl} propicnate 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 n the example 14 (1.2 g,
32%).

[a]p® =-18° (¢ 0.1, MeOH)
Mp: 156-158°C. _

25 'HNMR (CD>OD, 200 MHz): 8 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 (id, J = 16.1 and 5.4 Hz, 1H); 6.62-6.75 (m,
3H); 7.02(d,J=7.8 Hz,VZH); 7.24 (d, J=8.3 Hez, 2H); 7.45 (4, ] = 8.8 Hz, 2H).

Mass m/z (ES): 420 [M + 1] '

30



Exanple 25 is (S)-2-Ethoxy-3-{4-[(E)-3-(4-nethylsul fonyl oxyphenyl) - 2-prope-
nyl am nol phenyl } propi ouic acid COOH OEt The title conpound was synt hesi zed
by hydrolyzing ethyl 2-ethoxy-3-{4-[(E)-3-(4- %15 JHNZGOE
met hyl s I phenyl ) - 2- propenyl am no] - phenyl } pr opi ona

exanpl e‘\%ﬁ.%m?ié/ g, 8.95 mol) in nmethanol - THF-wat er (45: E'lég%}%g“ {r}(%L) usi ng
lithium hydroxide (563 ng, 13.42 mmol) follow ng the sane procedure as
described in the exanple 14 (1.2 g, 32% . [a] o025 :-18 (c 0.2, I\/EC]—I) I\/p:
156-158C. 25 'H NWR (CD30D, 200 MHz)Exdmpfie2d (t, J 6.8 Hz, 2H); 2.74-2.98

6.1 and 5. 4%? 2 gl é&@n‘?’@y@nffonygva;“v%ee%aé?wanﬂd&%«? it 19,0
Spte 7,24 (

J =8.3 Hz, 2H); 7.45 (d, J: : Mass n12(ES):420[M+1] 30 2
6 JUN 2006 V\D 03/ 038116 P 0 anpiee 26
Et hyl 2- et boxy- 3-[ 4- (4- net hy ‘3;(1 oxybe ar %xam do) phenyl ] - propi onat e

H NOSO M 0 OFt COOEt T#¢a Cooled sol ution of
2- (4- et hylgul tenvd @éﬂﬁﬁ’cﬂ?ﬂybg@%ﬁﬂy%uﬁsh}qo?fﬁet@:ﬁ)aganc?acﬁi nm)s@@ 2.3 sl ai ned

in preparation 14, in m% was added sl owy
fol | oned bpbtan@dazad:rrﬁﬂaéﬁwafI%m@iZﬁgfin@@ HAbl JEardd Ot mmoh wasurddedas
stirred { XJIQ ftmo'avcd%ystﬂé iR LTEIRt ?Mb mg, 2.30 mmol%and the n;ucmre was, stirm gdl .

2- et boxy- 3 am nophenyl') propi onat e tal ne
pr epar at i orfer5]0 orin.DENSofBiom 9f akbsd Zaetberd- 3-¢/-uhwoplioybpropiauate €601 migx2G85 and

stirred at RT {0 i tdr d nd 10
washed wit ﬁnnsi?ilﬁ u(]ébg%ﬁ#i%é%&{as t&f ?@%ﬁ l\\))/iva err%];“gq%l gérd !:1%{%‘?0 ctilw“: %1% ?@?@8&) and
concent r at egixtulchend esirdiuet Rasfopdl ilf iThd rbz}ctiomlmimmr@hflamrdﬁumgr\amhgbm iang et hyl
acet at elOD et was etdher th( at’i}’.l)ratécp I@J.}E@(Sg soﬁ%o}ll a(teer HP q)ur{lll%, (d7n%8 %25830 aind

concentrated. The residue was purified by column chromatography using ethyl acetate-pet

ether (1:3) to afford the title compound (710 mg, 69%).

'"H NMR (200 MHz, CDCl;): 6 1.13 (t,J=7.1 Hz, 3H); 1.23 (t, ] = 7.1 Hz, 3H); 2.95 (4, 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 (¢, J
15 =6.6 Hz, 1H); 4.16 (q, 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

O,
5570
o ~_N
\©\/?\Et
COOH

The tile 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, CDChL): § .12 (t, T = 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, T=7.3 Hz, 2H); 7.25 (d, J = 7.8 Hz, 2H); 747 (d, J = 8.3 Hz, 2H).

30



H NV\R (200 MHz, CDC13): 5 1.13 (t, J = 7.1 Hz, 3H); 1.23 (t, J = 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
| H; 3.71 (s, 2H); 3.95 (t, J 15 =6.6 Hz, | H); 4.16 (q, J = 6.B6HgN 264D
7.09-7.43 (m 8H). Mass mz (C): 450 [ Mtl]. Exanple 27 T/1B02/05064 ‘
2- Et hoxyo33/(B11¢ E) - 3- (4- et hyl sul fong/l oxypbenyl ) - 2- pr operW
noj phenyl ) propi oni ¢ acid 20 COON Thé®title conpound was synt heS| zed by
hydrol yzi ng et hyl 2-et boxy-3-{4-[(E) 3-(4-
met hyl sul f onyl oxyphenyl ) - 2- propenyl BRample-28henyl ) propi onate obtained in
exanple 11 140 i n et hanol - wat er 1, 6 nL) using lithium
hydr oxi de (1% ~Bffjoxy- %)‘ [%@ng’?’?‘k%ﬂymm%@IPW@°§W°H‘%§HHF@‘%§C addcri bed in
t he exanple 14 (40 ng, 25 30. 5% l\/|o 446-148 C. 'H NIVR (200 MHz, CDCI3): 6
1.12 (t, J = 6.6 Hz, 3H); 272 --L‘ 3%@ 3.25-3.42 (m
2H); 3.50-3.68 (m 111); 3 . 3Q- é48(m 1H) 6. 60-6. 70
(m 3H); 7.04 (d, J:73M54202 C8OHz, 7.47 (d, J =

obtai ned (BsghongSact &%%%t@z%mﬁogséﬁmg&hvmlﬁ %?WWQ%OW-

[4-(4-ni et[mxiawufmyfo@yqymwmwobmmm;ﬂ;eﬂ;pp@wio}mprcﬂmlﬂétaﬁxe eﬁhhpibrml in

exanpl e 26 (0. drol ter 1, 20 m-)
usi ng sodl(ﬁ% g’cégéo?i‘éﬁg gg‘r)h)gf?l?%z%‘%"‘?dﬁ Eﬁ ol"f V\Pﬁﬁgtsﬁ@‘uﬁ’et hod as
des c r | bed chﬂ;oﬁ"ét@fﬁﬂ@ h23 roonM@mpét@ﬁrrelﬁAlo@mg the ﬁiMBo(i BQ@esMIBad Bldhmplé 2@“/50 d&):

4 (t, 3H); 2.84-3.10 (m 2H; 10 3.15 (s, 3H: 3.25-3.40

(m 1H) ?}\Eéﬁéléé} ?m 1H): 3.70 (s, 2H); 3.95 (dd, J = 4.7 and 7 9 Hz,
1H); 7. 18-F. 1 Mr(@0o $iiz, ABES +MBRsO,): 5 £22 (| Ml o }ﬂz?ﬂ@, 286312906

10 3.15(s, 3H); 3.25-3.40 (m, 1H); 3.55-3.67 (m, 1H); 3.70 (s, 2H); 3.95(dd,J=4.7 and 7.9
Hz, 1H); 7.18-7.52 (m, 8H).
Mass m/z (CI): 422 [M+1].
| Example 29
Ethy] 2-ethoxy-3-{4-{3-(4-tert-butoxy-4-methylsulfonamidophenyl)propyl-

15 amino}phenyljpropionate

COOEt
N
soc. /@/\/\H

N
o‘?*o

Ethyl 2-ethoxy-3-(4-aminophenyl)propionate obtained in preparation 5 (0.29 g, 1.22

mimol) and potassium carbonate (506 mg, 3.67 mmol) were stirred in toluene (20 mL) at

room temperature for 30 min. 3-(4-ferf-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

mmo}). The reaction mixture was stirred for 40 h at 90-100 °C. The reaction mixture was

cooled to rt and diluted with EtOAc (100 mlL) and washed with water. The water layer was

extracted with ethyl acetate and the combined organic layer was washed with brine, dried
25 (NapS04) 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 (4, J = 6.7 Hz, 2H);



PCT/ 1B02/ 05064 Exanpl e 28
2- Et hoxy- 3-[ 4- (4- net hyl sul f onyl oxybenzyl car boxam do) phenyl propi oni ¢ aci d

Exanpl e 29 Et hyl _ ZBJUNZUUS
2- et hoxy-3-[4-{3-(4-tert-butoxy-4-nethyl sul fonam dophenyl ) propyl -
am no} phevyhpsopi onate Boc, N O --S--0 Et hyl PCT/IBH2/05064

2- et hoxy- 3- (4- am nophenyl ) propi onate 8bt ai ned in preparation 5 (0.29 g, 1.22
mol ) and potassi um carbonate (506 ng, 3.67 nmol) were stirred in tol uene
(20 nL) at _rogmte _ for mn _ o

3-(4-t,rt- B%reg-wzz{nﬂﬁﬁﬁ-g%?PBr(a’n?%bp%ngﬂ5- 8150551 Dot (hdiie€ 8 HorRe

obt ai ned i ne By ARATHD O exkBangebi); 900 §d, 47 TTHL)2E)N7 boluang, (AP M) was added
drop wise followed by the addition of tetrabutyl ammonium brom de (39 ng,
0.122 nmol Masstpie (¢Bae48 BAl ni xt ure was stirred for 40 h at 90-100 C. The
reaction m xture was cooled to it and diluted wwth EtOAc (100 nrL) and
washed with water. The water |ayer was extracted with ethyl acetate and the
conbi nedsorgani c | ayer was washed wi E§ampled8 dried 25 (Na2SO4) and

evaporated. Th i PIEblido 8 49Ret kA i ihditl e
comound (100 A4 obES TS AR RO AR BUL R Ror I BB MIRRAI € o ()
311); 1.26 (t, J = 7.2 Hz, 3H); Iplseylpropiodidacidl. 64-1.82 (m 2H); 2.59 (t, J

= 7.6 H 2H): 2.84 (s, 3H); 3.02 (d, J = 6.7 Hz, 2%07%\0(13/048116 79
76JUN2006 PCTt| 1302/ 05064 3.26-3.42 (m 5823070 (in, 3H); 4.02 (t, J

=6.6 Hz, 1H); 4.19 (q, J = 6.2 Kz, .2H) (bagt 1H, D20 exchangeabl e);
7.00 (d, J = 8.3 Hz, 2H); 7.207.34 (M HH). Mass mz (C): 548 [M. 5
Exanpl e 30 2- Et hoxy- 3- [ 4- {£8° t-b

ut oxy- 4- et hyl sul f onam dophenyl ) propyl am no}- phenyl ] propi onic acid Ethyl
2-ethoxy-3-[4- {3-(4-tert-batioRy- 4-net hyl sul f onam dophenyl ) propyl am no}- 10

phenyl ] propi onate (180 , ,0.33 mmol ), obtained in exanpl e 29, was

hydrol yzed Bk r eat i?rfﬁthgk?¥"ﬁ3ﬁ‘l {%Lﬁﬁb%‘(ti’@'%’&eg'@?sﬂ O?ﬁ?ﬂg%ﬂywé@ﬂ%{l%}r (2:1)
sol vent i Xﬁﬂéﬁﬁ]ﬂr?im!iﬂté (edo KE, b33 @¥enNoBhined Trh@x&ﬂ@@@??@amhﬁh‘é'[ﬁemg '
condensed, diluted wth water and acidified to pH -4 wth aqueous H{.
Final |y t he'eafingaithe TaOHdL G & me &8 sipolbip Mﬁeﬁ"ﬁwater (2:1) solvent mixture (6

ml) at RT for ovemight. 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;SQ4), 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, CDCl3): 6 1.21 (t, 1 = 6.8 Hz, 3H); 1.51 (s, 9H); 1.70-1.88 (m, 2H);

2.60 (1, J =7.3 H, 2H); 2.85 (s, 3H); 3.00-3.22 (m, 2H); 3.38-3.70 (m, 4H); 4.05-4.20 (m,
20 1H); 6.48 (bs, 1H, D, 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)-i-ethenylcarboxami-
' do]phenyl}propionate

COOEt
_ 0 Q/\]/
Okt
P '
O\ O

\
The title compound was prepared (024 g, 252%) from (E)-3-(4-
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-



acetate. Ethyl acetate |ayer was dried (Na2SO»4), condensed, and

chromat ographed using 15 ethyl acetate - pet ether (1:1) to obtain the
desired conpound (140 ng, 82% as white solid; M: 78-80 T. 1H Nl\/fiﬁ(ﬁm%gs
MHz, CDC13): S 1.21 (t, J = 6.8 Hz, 3H); 151(s 9H); 1.70- 88\& '
2.60 (t,WOOXRIB H 2H): 2.85 (s, 314): 3.00-3.22 (m 211PCT4BEISE60 (. n.
4H); 4.08-4.20 (m 20 1H); 6.48 (bs® 1H, D20 exchangeable); 7.97 (d, |= 8. 3
Hz, 211); 7.20-7.35 (m 6H). Exanple 31 Ethyl 2-etboxy-3-{4-

[ (E)-2-(4-neth Isulfon 0X enyl -I-eth | car boxam - do]_ phen pr opi onat e
25 The tit %84 %Sg%ﬁﬁge%t“ ,bt%@e‘g%l"?ff‘aé?ﬁo(“é ”@“% ﬁc} "p

net hyl sul fwla@wﬁh@wﬂl TGI%WMgQﬁ@BQh& @@dddre(a@ déschbe@upt?ne @'ﬁﬂ?ﬁ})le 20bt ai ned in
preparation 23, HOBt 2 2.07 mml , EDC ﬁa%%( 07 nmol) and et hyl

2- et hoxy- 3- FANND (24G3M 8&&1?(161 F Y Hocdl): tléﬂ?zr Hzs3H)%2.00 (4,1

am nophenyl_ t 3@7@? { n atd 5,

usi nngCMyb)gﬁq—r%lLQHZt?lé %ng’%r}ﬁgzé ﬁ?’f?ﬁ% oW 13 522 ?a(r?rlgdlg)oéedeﬁ??r ats6 6g]gscrl bed
in the exarplet B6(q, JHG\INHZ(QI@)OﬁWd coth- 3)HZ SHY, 120-187 (@, 4R 700Hz00 Ghy) ; 1. 27

(t, J =17. _ : 62Hz 2H); 3.19 (s, 3H); 3.28-3.45 (m
1H); 3.55-%’3!;%7'7(2?#{ZJ 5%3{?(3?“& 6.6 Hz, 51H):4.16 (q, J = 6.3 Hz, 2H):
6.54 (d, letassiﬁxfza((]i[z462[-}){+1]7 20- 7 35 (m 4H); 7.50-7.60 (nr, 4H);7.72 (d, J
= 15.6 Hz, IH). Mass mz (d): 462 [M1l]. Exanple 32

t 02- Et hoxy-3-{4-[(E) - 2- (4-net hyl sul f onyl oxyphenyl ) - 1- et henyl car boxam do] -
phenyl } propionic acid O O O The ti tEsengiapdund was obtained as white solid

SR T R T —

et henyl car boxani do] phenyl } pr opi opkérglipbédemiedcitr om exanpl e 31, in nethanol
(10 mL) using sodium carbonate (230 ng, 2.17 nmol |n water (5 nL) at RT
for 48 h following the sane nethod as fes eexarrple 23. 111 NMR

(200 MHz, CDC13): 8 1.15 (t, J 7.Q. 1 3. 10 (m 2H); 3.22 (s,
3H); 3,22-3.42 (m IH) 3.55 /@(\yfm 97(dd J = 4.8 and 8.0 Hz,
1H); 6.80 (d, J = /S\
The title compound was obtained as white solid (35 mg, 18.6%); mp: 178-180 °C; by
hydrolyzing ethyl 2-ethoxy-3-{4-[(E)-2-(4-methylsulfonyloxyphenyl}-1-
15 ethenylcarboxamido]phenyl}prbpionate obtained from example 31, in methanol (10 mL)
using sodium carbonate (230 mg, 2.17 mmel) in water (5 mL) at RT for 48 h following the
same method as described in the example 23.
'H NMR (200 MHz, CDClLy): 8 1.15 (t, J = 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,J = 15.6
20 Hz, 1H); 7.20-7.35 (m, 4RH); 7.50-7.70 (m, 5H).
Mass m/z (CI): 434 [M+1].

Etample 33
Ethyl 2-ethoxy-3-[4-(4-methylsulfonyloxyphenethylcar boxamldo)phenyl] propicza

COOEt
o)
OEt
@ N
o”s‘o

\
25
The title compound was prepared as white solid (0.5 g, 52.7%); mp: 50-92 °C; from 3-(4-

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-



20 Hz, 1H); 7.20-7.35 (m 41-1); 7.50-7.70 (m 5H). Mass mz (d): 434 [ W1
]. Exanple 33 Ethyl 2-ethoxy-3-f

4- (4- met hyl sul f onyl oxyphenet hyl ear boxam do) phenyl ] - pr opi onat e COC]Et2 E]E‘ﬂjNi@ﬁ
The title conpound was prepared as white solid (0.5 g, 52.79 n}) 90-92 G
f rom 3- (avowetIIGUl f onyl oxyphenyl )pr ionic acid (0.5 g, %¢ Hﬁ’ S )
obtained in preparation 24, HOBt ng, 2.049 mmol), EDC (393 ng, 2.049
mmol ) and ethyl 2-ethoxy-3-(4 2 6 JUN 2006 WO 03/048116 PCT/1602/115064 81

am nophenyl ropi on 534 ), OBL @i ne
usi ng DCM ( #Lef} QPI%]%P %‘gwr(gr'ﬁom H 2152%?““5:?9;&}1 ObEaHle ¥ ?regarert%ocedur §?I\@§§CI’I bed
in the exanpligaddr ford0MMoR§ @ Ghd\dame pEEIBéIIhBQ as diasdnbbﬂu(ﬂl,e edammpld 20 Hz, 3H);

1.24(t,J-75Hz 2H) = 6.4 Hz, 2H);
128 I Rel i, Buthy S 1T v e G2y Sy B e s 2
w %97(8‘-57 ‘?]H?: ﬁ{)‘lzf% (dlﬂ,644H%7z}f)O|3 03 (53 225 Hg, 28127 144)7 3433 oM  8H) .
ss z

2- Et hoxys 3- (.- 18); ?{é&%ﬁéﬁ?f%ﬁ%@%ﬁpﬁﬂf& Hanltie 4rlBdstaht ded Brehl 7 ABdEd- noi ¢
acid 0 11 % 10 COOH Oet The title conpound was obtained as white solid
(70 ng, 239 i 164-166 C; by  hydrolyzing ethyl

2- et hoxy- 3- M&ss(mLzr{é?Ih%‘beb}nyl oxyphenet henyl car boxa- i do) phenyl ] pr opi onat e
obt ai ned from exanple 33, in net hano&Efx 8 Zglq) usi ng sodium carbonate (372
ng, 3.51 nmmol) in water (5 nmL) at RT for )f h followi ng the sane nethod 15
as descri beg-Etheiyh® [erbnpiiedifon bk iiden {tREOY IdMQLam)ﬂ))en}B}phﬂa?:m(lt acid = 7.1

Hz, 3H); 2.54-2.70 (m 21-1); 2.88-3.10 (m MS 3.22-3.40
(m 1H); 3.52-3.72 (m 1H); 3.94 (dd, Jo= 49 .o 7.12-7.50
(m 8H). 20 Exanple 35 O
@ H
o”s\‘o

10 :
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, CDCh): 6 1.13 (t, ] = 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); 3.54 (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; 44N H 2
2 -N
) T \/\/LNHZ
QEt ‘
/S‘O . H

Me

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 mi), and stirred at RT for 2-3 h. The solvent was

removed on rotavapour foliowed 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.



2- Et hoxy- 3-[ 4- { 3- (4- net hanesul f onyl oxyphenyl ) propyl am no} phenyl ] propi oni c
acid Arginine salt O-"O S~ Me 0 25 ~COZH HZN~ N NHZ O+ NHZ

2- Et hoxy- 3- [ 4- { 3- (4- met hanesul f onyl oxypheny!l ) pr opy! ani no} pheny! | prbpiJoNi2es
acid (100 n‘g‘g 1 eq, 0.237 muvol) obtained in exanple 15 and L-argi nine (41.2
ng, 1 edYOO¥®EY6 mmpl) were taken in dry methanol (3 nil)PCHRY2Y Y ed at RT
for 2-3 h. The solvent was renoved ¥n rot avapour foll owed by benzene
azeotrope. The residue was dried under high 30 vacuum punp to yield the

W0 05/ aon TR LES 2t SA% 282 f 1 SR 2o fBimORed 1 Tp- 697 12006
6.8 I;z | 35@11-, 6%;2%51-?.221@ 1qﬁm3.3n§s5@Hx.39@-3.ﬁﬁ (ﬁWEI);Z?.%gBJﬁ%(S.(I rma,n@ﬁ)S : 13H§2
Sy o0 b, Py B B 320 @3 486 0 350y B 12 s ol i Bt

exchangealdxeangsabiehpl € 36

2- et boxy- 3-[4-{3-(4-nmet hanesul f onyl oxyphenyl ) pr opyl oxycar bonyl am no} phenyl }
propionic acid Arginine salt e HCO2H 01 HZM"N H Z 1( N The title
conpound was obtai ned from 2- Et hoxy=%BRess_ (4.

met hanesul f onyl oxyphenyl ) pr opyl oxycar bonyl am no} phenyl] propionic acid

obt ai ned i n2_@%aYBLA-{354 30 bhn 30BN phokIPM o B ABRMY:Eniab) pheaplpl € 35. 15
Mp: 180-82 C Exanpl e 37 ropionic acid Arginine salt _ o
2- Et hoxy- 3-[4-{3-(3-net hanesulpf onyl oxyphenyl ) péopyl amHno} pbeawld pr opi oni ¢

acid CO2™  HyN
: VT ¥
N ®NH;

10 Me

The title conmpound 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 salf
cod wn H GO2H
Me. .o b ok Y NH,
SN NS @NH;
0 P H

From 2-ethoxy-3-{4-{3-(3-methanesulfonyloxyplienyl}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
36 (m, 10H); 3.35 (s, 3H); 3.42-3.65 (m, 2H); 5.36 (bs, D2O-exchangable); 6.43 (d, F = 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, D0 exchangeable).



20 Arginine salt CTQO2H H2N U N ~I NHz &NHZ From

2- et hoxy- 3-[ 4-{3-(3-net hanesul f onyl oxyp] | enyl ) propyl am no} phenyl ]z%ggm iC
acid 25 (95 ng, 0.22 muol) obtained in exanple 18 and L-argini ne &g
0.22 mml ), the title conpound was obtained as a free flown SO|Id 100%
fol | owi n&¥®edBstere of exanple 35. Mp: 80-82 C. 'H NMR (Bﬁ@%ﬂ%"*‘@bo MHz) :
50.99 (t, J =6.8 Hz, 31D; 1.50-1.9¢3(m 7H); 2.55-3.30 30 (m IOH); 3.35
(s, 31T); 3.42-3.65 (m 2H); 5 36 (bs, D20-exchangable); 6.43 (d, J = 8.1
Hz, 2H); 6.92 (d, J = 8.1 Hz, 7,.10- 7l ?g (aromatics, 31-1); 7.30-7.40
(aromatics, 1H); 8.18 (bs, D20 exchgﬁﬂﬂ%ﬁ ). 2 6 JUN 2006 WD (13/0 4 8 1 1
6 83 PCI/ 1892EfHbyd5H-fxmeiaael@onyloxybenzylantino)phenyl]propionic acid arginine

2- Et hoxy- 3- [ 4- (4- met hanesul f onyl oxybenzsgltani no) pheny! ] propi oni ¢ acid
arginine salt COZH H,N H | (I)ZHOS , O I\/e05 Frongo,H

2- et hoxy- 3-[4-(4- rrethanesulfonylo ; Womc acid (140
nmg, 0.35 mmol) obtained i Largl ine (68 2 0.35 Mol ),
the title conpound avap o ne{j} as a free rovmrNj*solld (yield 100%

foll ow ng procedure 0Bl ekampl e 35. 1o Mp: 138-140 C. 'H NWR (DVSO d6, 200
MHz): 8 O 98(t J—69Hz 3H); 1.42-1.82 (m 4H); 2.55-3.60 (m 8H);

3.34 (s,” 3H); 1 .2 ©6..06 (bs. 1H):.6.45 (d, J = 8
2,30 3 Bofa M2l St hine S 05l Rt b8 ). %
8.6 Hz, 21-¢gDs5 nﬁnalﬁ dblesinedD20 exstgibh angaab i &ginkle ERang] €.33%9mmol), the title

compound was obtamed as a free flowing solid (yield 100%) following procedure of

example 35.

10 Mp: 138-140 °C.
"H NMR (DMSO-ds, 200 MHz): 8 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, = 8.1 Hz, 2H); 7.28 (d, J = 8.6 Hz, 2H); 7.45 (d, J = 8.6 Hz, 2H); 8.18 (bs, D,0

exchangeable).
15
Example 39
2-Ethoxy-3-[3-{3-(4-methanesulfonyloxyphenyl)propylamiuve} phenyl]propionic acid
Arginine salt
20
H CO.H
OEt HoN N
Je B

Me\ ,:O - "
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 ﬂewing solid (yield 100%) following procedure of
25 example 35. '

Mp : 162-164 °C.



2- Et hoxy- 3-[ 3-{3- (4- net hanesul f onyl oxyphenyl ) propyl am oo} phenyl | propi oni c
acid Arginine salt 20 1 , NH2 Ot OBt CO2H HZNYN INH2 -N- v v 9(6)2 ? NH2
O. of S~~ HM 0 From JUN 2006
2- et hoxy- 3-[ 3-{3- (4- net hanesul f onyl oxyphenyl ) propyl am no nyl | propi onic.
acid (‘é@dﬂlﬁﬁt‘ifo.475 mml ) obtained jn exanple 20 and L- %ESﬁRM““f‘BS Ny,
0.475 mmol ), the title conpound vwad? obt ai ned as a free flowi ng solid (yield
10099 follow ng procedure of 25 exanple 35. Mp : 162-164 C. 2 6 JUN 2006 WO
03/048116 PCT/16(12/(1064 84 Exanpt&nfffle Mpgnesi um salt of
2- et hoxy- 3-[ 4- (4- net hyl sul f onyl oxyphenet hyl am no) - phenyl | propionic acid Mew
'O OS\OM ++ L J2 5 To a solution of ]
2- et hoxy- 3- [ 4-YAehssiHy salfi Pk HRPos kP Aarathyiseoryfpmetcrebylamingi ¢ acid (70
nmg, 171 nol), obtained from examﬁuﬁa,l,i&ncgahhanol (5 m) My(OH)2 (5 ng)
was added and refluxed for 24 h. Methanol was evaporated off and the residue
was flushed wth tolfiene to give the title conmpoungd (50 ng, 68% as a white
solid. Mp: 130-134 C.|Mog-H (200 MHZ~NEBeBPC% (1. 10 (t, J = 6.8 Hz,
3H); 2.70-2.96 (m 4H) :037as8 3H); -3.&9 (mj 34 3.50-3.66 (m
111); 3.78-3.91 (m 1H); 6.58 1(d,~J N 873 Hz, 2H); {795 (d, J = 8.3 Hz,
2H); 7.23 (d, J = 8.8 Hz, 2LI); 7.32 (d, J = 8.3 Hz,{ 2H). Exanple 41
Magnesi um salt of (S)+2-ethoxy. 3-[4-(4-nethyl sul fonyl oxyphenet hyl am no) -

. 42
5 To a solution of 2-ethoxy-3-[4-(4-methylsulfonyloxyphenethylamino)phenylipropionic

acid (70 mg, 171 pmol), obtained from example 23, in methanol (5 mL) Mg(OH), (5 mg)
was added and refluxed for 24 h. Methanol was evaporated off and the residue was flushed
with toluene to give the title compound (50 mg, 68%) as a white solid.
Mp: 130-134 °C.

10 'HNMR (200 MHz, CD;0D): 6 1.10 (t, T = 6.8 Flz, 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, 7= 8.3 Hz, 2H); 7.23 (d, Y= 8.8 Hz, 2H); 7.32 (d, T = 8.3 Hz, 2H).

Example 41

Magnesium salt of (S)-2-ethoxy-3-[4-(4-methylsulfonyloxyphenethylamino)-
15 phenyl)propionic acid

Me. S,O Z COO™
O’/ \\O '
N OEt Mg"‘""

N
H

— -2
To a solution of (S)-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. Methano! 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.
[alp® = —26.8° (¢ 0.5, MeOH)



15 phenyl [propionic acid Mew , 0O 0 0 Mg ++ HL J2 To a solution of
(S)-2-ethoxy-3-[4-(4-nmet hyl sul fonyl oxyphenet hyl am no) phenyl )- propiaonic acid
(170 mg, 418 tnol), obtained in exanple 24, in nethanol (10 rnL)  Ky(Ji)2A06
(12 ng) and refluxed for 20 h. Methanol was evap rr%@?l ff and the
20 resi dﬁg)sv\gg‘gﬁ?ushed wth toluene tQ give the title corrpgund '@54 ng) as a
white solid. M 134-138 C. [a)D25 = -26.8 (c 0.5, IVEO—D WD 03/ 048116 85 2
6 JUN 2006 PCT/ 1602/ 115064 'H NMR (200 MHz, CD3OD): 5 1.10(t, J= 7.0 Hz,
3H); 2.70- Z}Qﬁmzoéh¢XHz3:D@Iﬁ)8513H)(tf&72@H33‘t@ anzajﬂ)(m& G & 0 1H)
3.78-3.90 Hé I—(i})z HZ I—fz 2m .23
(d, J = 8. 6343234 K, 3171)3325%}7%1“:1%)@1&?9 ). l%éé MLZJ:(:@S)H? o5 T 20§|v|+1] 5
Exanpl e 42 Ky} 28nEih@xy=3:d iz LR 73 (4 o8yl sud f onyl oxyphenyl) - 2-
propenyl am ng‘% Eenyl }gl?opl onate OGS 0 ﬁ% (ﬁThe titlhe (b:orrpound was obt ai ned
fol | owi ng tMeSSpm/aéESDuByZ)fMéidarrpl e 9, by reacting to conpound obtained in
preparatg on 22 (892 ny, 2.91 mmol e) E{hqn&ﬁ@)tzet hyl 2-net hoxy-3

(4-anri nophenyl ) propi onate obtained In preparation 27 (500 ng, 2.24 mmol e)
using K2C03 (928 (9, Ethy22metivixe)-[dr{E )T« mbiylsulfomytonipheyd)-2ni de (72 ng,
0.22 miole) heating |n toI 16 h. (Yield 00 ng, 31% 'H NWR (200
MHz, CDC13): S 1.23 (t, 59"?%%‘““'?@?]“‘??’@&”&”“ = 6.4 Hz, 2H); 3.13 (s,
15 3H); 3.52 (s, 3H); 382398(m 2H); 4.0 1911, 1 630(td J=5.4
and 15.8 Hz,, 1H, 6.54-6.65 (m .311); 7.05 8.3 Hz, 2H); 7.22 (d, J =

8.9 Hz, 2H); 7.40 (d, J = 8.6 VA (GDMe 434 [ M+1] .
0o, 0 N
~g7 H
Me/ O .

The title compound was obtfained 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
K2COs (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, CDCL): § 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 (4, J = 8.3 Hz, 2H); 7.22 (4, J = 8.9 Hz, 2H); 7.40 (d, J = 8.6 Hz,
ZH). .

Mass m/z (CI): 434 [M+1].

Example 43

20 (5)-2-Methoxy-3-[4-{(E)-3-(4-methylsulfonyloxyphenyl)-2-
propenylamine}phenyljpropionic acid
p COOH

N N N I OMe
O i
/S\ H
Me® O

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,O (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



20 propenyl am no} phenyl } propi oni c acid Exanple 43

(S)-2-A fethoxy-3-[4-{(E)-3-(4-nethyl sul fonyl oxyphenyl)-2 COCH OS#? M O N
Ov i HThe title conpound was obtained as pale yellow solid fro B |EN 2006
conmpound. obtained in 25 exanple 42 (300 ng, 0.69 nmol e) ' i OH. H20 (44
ng, 1.9 B¢ in nethanol water (3-5 nil) at roomter‘r’d’caer'Z{Btrg}?/«(;!‘“171('2?;< 5 h

foll owi ng the procedure described i'n exanple 14. (620 nmy, 51% Mp: 116-118C
2 6 JUN 2006 WO 03/ 048116 86 PCT/1B02/ 05064 'H NVR (200 MHz, DMSO d6): S
2.75 (t, ‘% vk @ 1804 05 bS5 @H) = = . 35D . 1 3H);

6. 40- 6. 63f][( m 4@)0?%%1.{%2]6%15 Cﬁ 35:6 (82573 (I%Izﬁ) 27|-%|) ?1%,7@;)8 3(3%@ (SJ §§Z’?‘§4 %,3@1-0 ;. 7.51
(d, J = 8.76-392 (), M8 63 (m. “¢ER) 6.5206 J[MBB]Hz, ZHEXARD (& T4486F)z, 2H),
EthyI2-n%%q?é%;§8k4£§§H§3-nethanesulfonyloxyphenyl)propylanino}phenyl]
propanoaté to Starting from _
3- ( 3- net Mmeswd EENAOY¥pridpyl ) phenyl et hanesul fonate, (911 ng, 2.95 nunol,
1.1 eq), obtained in preparation %Hn%p”eg ) et hyl 2-nmethoxy-3-(4-

am nophenyl ) propi onate, (600 ng, Z.69*'mol, 1.0 eq), obtained in preparation

27, the ti oynd ai ned as,.thick Liquyid 20.ny, . 35 9
20 oy R RERey I R b RS pheMitop R T pee ) 200 M) -
S 1.23 (t, J=7.2 Hz, 3H); 1.92 (quirepsdoatd.O0 Hz, 2H); 2.75 (t, J=7.0 Hz,
2H); 2.90 (d, J= 6.7 Hz, 2H); 3.02-3.20 (ni, 5H); 3,34 (s, 3H; 3.89 (t,
J=6.7 Hz, 1H); 4.17 (q, J=7.2 Hz, 2H);: 2813 1z, 2H); 7.02 (d,

J=8.3 Hz, 2H); 7.10-7.4f. (&rommtCs 4%5) cni' 3405, 2935, 1739,
1615, 1376. 20 Mass mz(g,,éuo)'_,'\:ll.

10 Starting from 3-~(3-methanesulfonyloxypropyl)phenylmethanesulfonate, (911 mg, 2.95

mmol, 1.1 eq), obtained in preparation 2, and (S) ethyl 2-methoxy-3-(4-
aminophenybpropionate, (600 mg, 2.69 mmol, 1.0 eq), obtained in preparation 27, the title
compound was obtained as thick liquid (220 mg, 35 %) following the procedure described
in example 1.

15 'HNMR (CDChL, 200 MHz): & 1.23 (4, J=7.2 Hz, 3H); 1.92 (quintet, 7.0 Hz, 2H); 2.75 (&,
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 n/z{CI): 436 [M + 1].

Example 45

() 2-Methoxy-3-[4-{3-(3-methanesulfonyloxyphenyljpropylamino} phenyljpropanoic
25 acid

CO,H
~ ro monﬂe
Me 48\\ i}l
C [e] H

(5 Ethyl 2-methoxy-3-[4-{3-(3-methanesulfonyloxyphenyl)propylamino } pheny!]

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

(dd, 3=14, 7.3 Hz, 1H); 3.03 (dd, F=14, 4.3 Hz, 1H); 3.10-3.18 (m, 5H); 3.40 (s, 3H); 3.96



Exanpl e 45 (S)

2- Met hoxy- 3-[ 4- { 3- ( 3- met hanesul f onyl oxyphenyl ) pr opyl am no}. phenyl ] pr opanoi c
25 acid CO2HI Il A HOW M. S o0o,. OO (S) Ethyl JUN 2005
2=nmet hoxy- 3-[ 4- ( 3- (3- met hanesul f onyl oxyphenyl ) pr opyl am no} phenyl ]
propanoaw@03/4@2% ng, 1.0 eq, 0.50 nmol), obtained in exanpFEIB4I50s

hydrol yzed 30 followi ng the procedut’e of exanple 14, to obtain the desired
acid (170 ng, 83 % as thick liquid after purification using colum

SR 09N BH g, X D SR SRR N S 553 2 3 R her (a5l s 4
Hz, 1H); 321897313835 @rodtes, 4B)40 (s, 3H); 3.96 2 6 JUN 2006 WD 03/ 048116

PCT/ 1802/ 05064 87 (dd, J=7.3, 4.3 Hz, 1H): 4.40 (bs, NH, CORH)); 6.53 (d,
J=8.3 Hz, Hfpeatyomy: %&Ps%%z %73%%6112%?;234}7?61-1-7.35 (aromatics, 4H). IR (neat)

cm ' 3380Ma%9r3&(ES}).75(% M 61343052 NA86&s (Mass1ym z(ES): 408 [M + 1], 430 [M
+ Na+], 815 [M2 + 1]. 5 Exanple 46 (9S)

2- Met hoxy- 3-[ 4- { 3- ( 3- met hanesul f onyl oxyphenyl ) pr opyl am no} phenyl [ propanoi c
acid Arginine salt CO2 O H CoeH H2f*AmPle4pone NH2© O+ NH2 to The title
conpound H was obtained from (S) 2-Methoxy-3-[4-{3-(3

met hanesul (5 ByVethpphdriyt{Pb-omthaneswioybhxephédybpopanonimopticdyhptepaneit i n
exanple 45 (170 ng, 1 eq, 0.41 nncl)Argbuiek daltargi nine (73 ng, | eq, 0.41
mmol) as a free flow ng o CO,LH

co; N H
N 2 N
Me, monne Y \/\)\NHZ
-?S\\ ':j @NH2
O 0 H
i0 The title compound was  obtained from (5) 2-Methoxy-3-[4-{3-(3-
methanesulfonyloxyphenyl)propylamino } phenyljpropanoic acid obtained in 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
(8) Ethyl 2-ethoxy-3-{4-[(E)-3-(4-methylsulfonyloxyphenyl)-2-
propenyl(phenyljcarboxamido}phenyl} propanoate

Q/YCOOH
R OFEt
N
.y /@/\/\
S0 O
C!’S o

—

&

20 To a solution of (§) Ethyl 2-ethoxy-3-{4-[(£)-3-(4-methylsulfonyloxyphenyl)-2-
propenylamino]phenyl}propionate obtained in exampleﬁ 12 (0.2 g, 0447 mmol)”and
potassium carbonate (0.185 g, 1.34 mmol) iﬁ dry DMF (3 ml) at RT was added benzoyl
chloride (62 pl, 0.537 mmot) drop wise and stirred for 20 h. Reaction mixture was diluted
with water, exiracted 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, CDCL]: § 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, /= 5.2 and 7.9 Hz,



solid (yield 100% follow ng the procedure described in exanple 35. M : -
110-112 C. 15 Exanple 47 (S)

Et hyl 2- et hoxy- 3- (4-[ (E) - 3- (4- et hyl sul f onyl oxyphenyl ) - 2- 26 JUN 2006
propenyl (phenyl ) car boxam do] phenyl } propanoate COCEt 20 To a solution of (S)
Et hyl 2¥e0kosy1@- {4- [ (E)- 3- (4-met hyl sul f onyl oxyphenyl ) - 2PCTABO2/IS064
propenyl ani no] phenyl } propi onat e obt 8 ned in exanple 12 (0.2 g, 0.447 nmol)
and potassium carbonate (0.185 g, 1.34 mmol) in dry DI\/F (3 n|I) at RT was

added ben I lori d D3 d r 20 h.
React i on irﬁitf;u?ggyﬂg ?ﬁl j 3\}\/|9t(’f%I &Emméx{’ﬁgé‘% WI ﬂ\ ate
washed w 7h HeBH),,1. Qﬁr(nn@?dﬂ{zeam)ver sodi um 25 sul fate and evaporat ed.

Resi due chr,0 silica gel using 20% ethyl acetate-petroleum
ether to NEf sofl&z@é"%%??ﬂ?? @E%und (0.2 g, 81% . 'H NAM [200 MHz, CDC13J: 6
7.41-7.05 (m 11H), 6.94 (d, J 8.3 Hz, 2H), 6.45-6.34 (m 2H), 4.65 (d, J
=54 kz, 2H), 4.11 (g, J = 6.8 I—|z,Ex2hi)pJe&89 (dd, J =5.2 and 7.9 Hz, 2 6
JUN 2006 WD 03/048116 88 PCTI I B02/ 05064 1H), 3.68-3.46 (m IH, 3.35-3.19
(m 1H, 3.132retBddy-3-34-023-3-@méchiylsdid nyl-bxHShenil)- ZJ-pfopan?l(]hi?enyﬁH) 1.06 (t,
J= 7.0 Hz, 3H). Mass: Mz {aehoxantiad)phbkytipropihic adéid Exanpl e 48

2- et hoxy- 3 {4-](E)-3-(4-nethyl sul fonyl -oxyphenyl) - 2- propenyl (phenyl)

car boxam do} phenyl } propanoic acid 0,. o, 0 OC'E@Ha solution of (S) Ethyl
2-ethoxy-3-{4-[ (E)-3-(4-net hyI sul f onyl ox %

propenyl (phenyl ) car boxam do] phe 8 tained in exanple 47 (0.2 g,
0. 363 nnnol) in nethanol ad a solution of sodium carbonate
(0.192 g, 1.82 mmol) 15 in vvater (2 drop wise and stirred at RT for 72
h. Methanol was renoved under reduce ressure. The residue was diluted
with water and extracted with ethyl acetate. The aqueous |ayer was cool ed
to 0 C ag4 dif ls@duw B &N |‘E@3~ylt |2peth&yp3'-|{4-¥(E)@@frﬁ&ﬁﬁﬁll%nﬁszx?ﬁgﬂéﬁﬁl)écet ate.
The organic | ayer was washed brine, dried over sodiumsulfate and
evapor at eRfopany ﬂyﬂﬁéo’ﬁﬁ%dﬂl’ﬁ%ﬁﬁP@@%H’eEﬂbtﬂﬁ%ﬂ PraRje47udihg 2963 |
met hanol - gl B8R tRIIMEIQ4GhY Kaé A€iel lalsbRiion of sodium carbonate (0.192 g, 1.82 mmol)

15  inwater (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 HCI up to pH ~2, extracted with ethy! 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, CDCh]: & 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

(5)-2-ethoxy-3-{4-|(E)-3-(4-methylsulfonyl-oxyphenyl)-2-

propenyl(phenyl)carboxamido]phenyl}propanoic acid magnesium salt

i CoOo™

2 Q/\ga
o, /@A/\N MQH
B 0
g

30



20 conpound (100 ng, 53% . 'H NVMR [200 MHz, CDCI3J: 6 7.40-7.04 (m 11H),
6.96 (d, J = 8.3 Hz, 2H), 6.46-6.37 (m 211), 4.66 (d, J = 5.6 Hz, 22@!) N 2006
4.02-3.92 (m 1H)'360341(ni 1H), 3.39-3.20 (m 1H), 3.13 (s, IJdJ
3.05-2.80 (in, 2H), 1.06 (t, J—70Hz 3H). 25 Exanple 4 -
(S)-2-et W&V"é*"@& [ (E)- 3-(4-met hyIsquonyI oxyphenyl ) - 2- PCTBOZI0S064
propenyl (phenyl ) car boxam dol phenyl }prdpanm c acid nmagnesium salt coo-] 0"/
p,S,0 Mg L ~2 30 2 6 JUN 2006 WD 03/148116 89 PCT/1 6112 /0 5 96 4 To a

sol ution ofrd S), 2- ghny - 3{ 41 B)z-dnéA-3ei e SUb LM 15 PEE Yk A

propenyl (phenyl ) carboxam do] phenyl } propanoi ¢’ acid obtai ned I n" ex ‘I e 48
(70 ng,  O.Prgeenvi@iieyyl) samberaridelrhfiy lipropangis asudeiiained iestamnlh#8r(dkivde (4. ny,

0. 065 mol ), Iﬁnlgmrgf lﬁ?iegﬂantnph N N g\ﬁ% “f\@émlh %ﬁd@x@%ﬁr ?tW.t nggtrol eum

reduced pressure, d5twce wt ne an triturat®@
ether to obmdlrnﬂtp-tedofgcmam@talMdthérﬁﬁ wrg, evaB@sfed ungder>edaced, pressi)VRufli200 MHz,

SED?’OD]G ) 7 44 191 tol}\ﬁylg arhd Eﬁ'ﬂre%labv?m %ﬁ%rgle 1%%30% g%rgd%:é %Sdhdl(ﬁ? 8g,1 Hz,
3. 60- 3. 40 (89%) xInH)>25(B°(19 (s, 3H), 3.18-.02 (m 1H), 3.00-2.84 (m 1H),

1) Beanpl B 19800 Yerkoplos fad - Kot 780000 Tnlof) Poa @ 72 (-

(E) - 3- (4- meg il -50! égmﬁlatggﬁpbﬂmwm(a J=54Hz, 2H) 3.78- 368 (rn 1H), 3.60- 340 m,
propenyl (phenyl icar boxam 15%) %pr opanoat ol ution of (8) Ethyl

D ot by AP 15 ) 75 G Oe R Lo B oot oA 52 565 i, 18D, 094 (6= 70

propenyh@m}@hﬁpenyl]propl onat e obt ai ned in exanple 42 (0.650 g, 1.50 nmml)
and 20 potassi um car bonat e M(O 621 g, 4.50 mml) in dry DM (10 m) was
stirred at M@ssfmsfz (BB): 1060 (M, 24).

Exampie 50

(S) Methyl 2-methoxy-3-{4-[(E}-3-(4-methyl-sulfonyloxyphenyl)-2-
15 propenyl(phenyljcarboxamidojphenyl}propanoate

/@/\rCOOMe
M
N OMe

A solution of | (8) Ethyl 2-methoxy-3-[4-{(E)-3-(4-methylsulfonyloxyphenyl)-2-
propenylamino}phenyljpropionate 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) was-stirred at RT for 20
min. Benzoyl chioride (0.21 ml, 1.80 mmdl) 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% ethy! acetate-petroleum ether to afford the

25+ title compound (372 mg, 47%).

'H NMR [200 MHz, CDCl;): & 7.48-7.18 (m, 9H), 7.10 (d, /= 8.3 Hz, 2H), 6.98 (d, /= -
8.3 Hz, 2H), 6.52-6.32 (m, 2H), 4.69 (d, /= 5.4 Hz, 2H), 3.91 (t,.f 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 .



m n. Benzoyl chloride (0.21 nil, 1.80 mmol) was added drop wi se and stirred
at RT for 16 It. The reaction m xture was diluted with water and extracted
with ethyl acetate washed wth water, brine, dried over sodi um sdlf dNe2066nd
rotary evaporated to dryness. The residue was chronmatographed on silica gel
usi ng 099BeHYl6 acet ate-petroleumether to afford the 2BCTARI2ESGpound
(372 ny, 47% . 1H NVR [200 MHz, CDCM¥31: S 7.48-7.18 (m 9H), 7.10 (d, J= 8.3
Hz, 2H), 6.98 (d, J= 8.3 Hz, 2H), 652632(m 2H), 4.69 (d, J= 5.4 Hz,
2H), 3.91 (t, J=6.4 Hz, 1H), 3.65_ mh 3, 3.32 (s, 3H, 3.16 (s, 3H),
3.02-2.88 (m 2H). 30 Mass: niz (C §bezr (M+1). 2 6 JUN 2006 WO 03/048116
PCT/ 11302/ 05064 90 Exanpl e 51 (S)- 2-net hoxy- 3-{4- ((E)- 3- (4- net hyl sul f on}

| - oxyphenyl ) (3-2pnegiery3¢{HERY3(4-neaniotiany Halyphenyl)-2gropandiphesydj d 5 O, /
O's, O To- a solution of (Srrbdxhhydio]phenyl}propanocic acid

2- met hpxy-3-{4-[ (E) - 3-(4-net hyl - sul fonyl oxyphenyl ) - 2-

propenyl (phenyl ) car boxam do} phenyl } pr opangs oboat ned i n exanpl e 50(0. 318
g, 0.608 io minol) in methanol (5 ) @.5“ .8 solution of sodium
carbonate (0.322 g, 3.04 r@;go (1 m) drop wise and stirred at RT
for 18 h. Methanol was re der reduced pressure and the residue was
diluted with water and extracted wt .@s hyl acetate. The aqueous |ayer was
cooled to 0 C, acidified with 2N HCI P to pH 2 and extracted with ethyl

acet at e. he or anl o r sodi um
sulfate 1 é’lﬁt&ie@&&aﬁ F 8%‘36 W“ﬁ‘{‘g‘ﬁg‘é’tﬁﬁ%d% n§1 Fica gel
gg iyong fla%ir\l%ihdﬂﬂg%%ﬁﬁlb@&Maﬁﬁoﬂﬂisﬁjﬂ%x@%ﬂﬁ)ﬁtﬂdbtegirlléte?thGmi?)let $0g0. g mrggmgdsE)( 2|;§0 ny,
2H), P Ogmpal) n}]me%mM_'ZlmzC% adge@e sélahon\]o‘gsong 1'5911’2%(0]332 %03 822 ((1}71 211),

4.66 (d, idwale gl i), dr&b"}v:se%n@&lrreﬁ()at Rackor ﬂ?r'h‘h\/[gthaaﬁtﬂ whs fenlifued hdder redhcdd (S,
3H), 3.13 (s, , . 3.10- ; 510 (Mt+1). Exanple
52 (S) 2 WW&)@FdS‘h‘{ Aesfd(“E)W§ élhﬂ%ﬂfr'i%ﬂ waer aiﬂ/thb%e&ﬂh‘éﬁme}l% agagate” The

pr ogenyl (RhenY haheathovaiide) PrendiRéORanoNcHas uf (BRI sha Breatdd wap-i O s/

ethyl acetate. The organic layer was washed with water, brine, dried over sodium sulfate
15 and concentrated. The residue was chromatographed on silica gel using 40% ethyl acetate-

petroleum ether to give the title compound (220 mg, 73%).

'H NMR [200 MHz, CDCl3]; 8 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=4.2 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]pbenyl}propanoic acid magnesium salt

SN OMe

N F4
Oss7 /©/\/\ o Mg
o7 0

L 42
To a solution of (S)-2-methoxy-3-{4-[(E)-3-(4-methylsulfonyl-oxyphenyl)-2-

r

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. Methano! was removed under reduced pressure and flushed twice



MO++ L J 2 To a solution of

(S)-2-methoxy-3-{4-[ (E)-3-(4-nethyl sul fonyl - oxyphenyl)-2- propenyl (phenyl)
car boxam do} phenyl } propanoi ¢ acid obtained in exanple 51 (0.175 g, @ ﬁm
nmol) in methanol (3 nil) was added magnesi um hydr oxi de (10 nyg, 0.21 é ﬁ)
30 and reblsewedid or 16 h. Methanol was renoved under reduB€@préseure and
flushed twice WD 03/048116 91 2 6 JURI 2006 PCT/11302/05064 with tol uene and
the residue was triturated with petrol eumether to obtain the product (180
ng, 99%; np. >250'C ''H NAM [ 200 MHz, : S 7.40 (d, J= 8.8 Hz, 211),
7.36-6.96 (WP taappanddngy 51%{‘?2’33 ‘(&Wﬂfﬁﬁ.’%‘,%lﬁ‘%?m& Bé‘eﬂ‘gﬁ dstapn flip proslust (180 57" (s,
311), 3. 16pes99%8)lnp R2502¢2. 99 (m 211). 5 Mass: mz (ES): 1041 (M +l).
Denonstration of Efficacy of CorTEounds In nitro: a) Determ nation of

hPPARct acti WM (4¢P MHrafdP:Bilidt AgGOddraT R-SJ12 REPARST SWAS ™ b $BY 6t49-ThA

bi ndi ng. dopai 0 St.. SG{ hpiyl i otic expression
vect or. Us?ﬁ’gﬂgu%ggﬁgé}% %%‘T%Séﬁf?:@éé?%g)]% fé;gs"mnzg]fje%??ﬁgﬁr agent HEK- 293
cel s ase Maanst/2EBdIWItVMtHh).s plasnid and a reporter plasnid harboring
the luciferase gene driven by a GAL4 specific pronoter. Conpound can be
added at different concentrations after 42 hrs of transfection and. 15

i ncubat ed over nDeghtnstiation i fhseyadtCowipbyndas a functi on of conpound

bi ndi ng/ activatjon capacity of PPARct will be nmeasured using Packard
Luclite ki t‘_(PaM@% USA) in Top Count (Ivan Sadowski, Brendan Bell, Peter
Broag and Melvyn Hollis. Gene. 1992. 118: 137-141; Superfect Transfection
Reagent HasgdbooRetehmbiatianyf hPPARcCnethety, Cer many). b) Determ nation of

hPPARY jact i Vi ty; 204, 0and dibhsi BErmoR, 0,105, sRPPABYM bidlUSBhalooDPi ndi ng

domai n of Yeast “transcription factor GAL4 in eucaryotic expression vector.
Usi ng | i pofraccaptione fac@rbGa 4 BRLsucwSAlic @spressams Feder fépinge swperitctHEKa283 cel | s
are transfected w i 1 I e P 1 Q. i ng .the

| uci f eras e%gclénﬁ‘enygn?% \t/}gtrrllsti%y1 nglr%%@fqé%iggﬁgicgﬁsp#g %ﬁg?&é@ghn%gﬁ%pﬁgﬁ‘ é added
at 1 M conocpntierapleomidahirbering8ther woidfraser gams fdeiven &y arfdi L cpdifice rotter.

overni ght. Luci ferase;actvi f I f, dr Lnging/activation
capacity OF Oﬁﬁﬁﬁ?l ganwblgladg%d %ggﬁerr %& cﬁé‘%&%&&g@ kagg d %%ucf’ i()'tqetr%lsf[%gtmga%ri?ar d,
USA) i nisPaicabaedT operighntlutcifomse aSadpwskd funBiendagoBpdund Bedieg/adivedm and
sfection

VL bl ek R S S OIS 75
Count {Ivan Sadowski, Brendan Bell, Peter Broag and Melvyn Hollis. Gene. 1992, 118:
137-141; Superfeét Transfection Reagent Handbook. February 1997. Qiagen, Germany).
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
BRI, USA) as transfecting reagent HEK-293 cells are transfected with this plasmid and a
reporter plasmid harboring the luciferase gene driven bj.! 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 PPARyl
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 Cationmic Lipid Reagents. Life Technologies,

GIBCO BRL, USA).



G BCO BRL, USA). 2 6 JUN 2006 WD 03/048116 92 PCT/ 1802/ 05064 Exanpl e
NoConcent r ati onPPARct Concent r ati onPPARy Exanpl e 1450 MBALMD. 7 Exanpl e 1550
MB. 11MD. 7 Exanpl e 2750 MB. 51MD. 8 c) Deternination of HVG CoA redudtdéN 2006
inhibitjo ctivity - Liver mcrosone bound reductase i ared from 2%
chol esf”’ﬁ(gf{?m(’fed rats at 5 m'd-qgrk cycl e. Spectroph}tcglﬁlzzg?ll’%!’“éssays are
carried out in 100 MM KH2ZPO4, 4 nM “DTT, 0.2 mM NADPH, 0.3 mM HMG CoA and
125 g of liver mcrosonmal enzynme. Total reaction m xture volume was kept as
1 mM. Reaction was started by addition of HMG CoA. Reaction mxture is

i ncubat e was
Ireccl;rded. Eﬁé&‘@{‘iii% i xé'ﬁ'fcénwaflﬁ‘but sgﬁgi%t e agﬁeﬁgéﬂo’és bl BARY Gol dst ei n,

J. L to arEGRpys WM S @nagress [ wier standipgd e thTggeptor] and HVG
CoA reddctase, two|membrané prote|ns that rlequl ate the plasma chol ksterol .
J. Lipid Bxempkd$4, (25: 1950 - 1461).6.The tlest toMpounds w DI7 inhibpit the
11MG CoA —Bl-ln vive 15 a) Efficacy in ge i el s

Mit ati or] iF¥e@8I%ri ed of PR atory anital s’ dnd dif¥erent| sen@tivities to
di et ary —Tegrmens has made the devetopnment of —animal—modets wth—on-i nsulin
dependent di abetes and hyperlipidem a associated with obesity and insulin
resi starde pdisi¢nghipatio (& Cadaetiuctasgdphibitiopycdiyitind ob/ ob (Di abet es,
(1982) 31(1) 1yl ' f rat |.oped by

t he vari ous ILélf)%ngt@g?éﬂelgG?@@qﬁﬁg%gfsa%g?%gd %ﬁrg ﬁ{o%?ﬁg%ﬁﬁglﬁ%ﬁggﬁ%gfpdi sease
and testmidelariheyadd. fSpeeiegphofomubnig zpstiisciralsenicd oub irpddhasM KDiPihettgsM (1983)

32: 830- o Anny. I ?H%s 61994)...46: 1-57) .. The honozygous
ani mal s%?@lﬁsﬁ%ﬁ d?gf’r]nm% eve?%%ggd bly%‘]uﬁc %%%EIL% 5ora %lr‘:iln,zyﬂg, are
obese, Hpparedcyioemixaye vypatd wskepnani ml. Resttionswk istarte@ by sddamdn (LHMG i n.

I nvest., (1990).85:. 25 962-967), £r eas, heter ous. are | ean a

o & oyl b eeH T HORRS Bt Celor 37 B BLLIRS BEIbEEe Al i nopeni a
\é\“B ag&mma& eal;atlbme@ R@ﬂﬁﬁn{lrﬁx@[}a&ﬁﬂmﬁdsdb@trdtams s:t;atlgjﬂsblaxﬂa‘ (dmtmaanl ! ;ijﬁe H

i abet es en 0, ugar levels are in i ci ent rolled. The state
of pihcrBd LAY lﬁt g %B%Fise‘ V%’&%ﬁ% HF#L{‘ 5EEREr ﬁ%ﬁé@gﬁ CSME&"‘CF’WFS nodel

r esenbl agotnsbbradeliprbtte that refuilaethe pladkIchbdserol. NELpITRe4INAS4, OF: {45y present
invention will be tested for_ .30 bl oaqd (s}ucgoexre%nd triglycerides | owering

acti vi t iegtel). Thytesigqmpgppds will inhibit the HM uctase enzyme.

B)  Inyvive
15 a) Efficacy in genetic models
Mutation in colonies of laboratory animals and different sensitivities to dietary
regimens has made the developmient of amimal 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
20 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.



WO 03/ 048116 PCT/ 1B02/ 05064 93 Mal e C57BL/ KsJ-db/db mce of 8 to 14 weeks
age, having body weight range of 35 to 60 granms, bred at Dr. Redd

Research Foundation (DRF) ani mal house, were used in the experi mei/lﬁ JUk606
mce are provided with standard feed (National Institute of Nutrition
(NI'N), Hyderabad, India) and acidified water, ad |libitum The aninmals having
5 nore thanwdsfosag / dl bl ood sugar will be used forPGTEBR20flgt The nunber of
animals in each group will be 4. T&st conpounds are suspended on 0.25%

car boxymet hyl cellulose and admnistered to test group at a dose of 0.1 ny

to 30 ng / kg threuglcsosatsIgemagre 6k th Y4 #0ks 208 h@laagsmdyT&beghﬁaﬁgero@l group
recei ves Vehl gnourgrglﬁsfebr% at?mﬂedd g)ﬂc eagc%E%ul{Haqtoné]tE{FEanun orl_.llcfsw%e Evsg' les will be

col |l ected one LEration 8 cle for
assessi ng t heinbho kxpgivesat. The triiep| ary proigied Wl&rﬂ%ﬁﬂrdofeebd‘fanghhsfamd ofriglyceride

level s can benfR&sUNED, iMeorb, ek Lﬂagmmm@@& (amﬂtuAl )rhi mrﬁggxnvﬂg bital sinus,
using hepari ni seg1 ﬁ |Il/§ ﬁﬁén tu @s tal ni E ]; f g was centrlfuged
to obtain pl aBRE"*r B A ?W@n@% BPPST RPSN 8 %6 hn i s be

measur ed speczrmmrmlﬂbq%ally, by gl ucose oxi dase and gl ycerol - 3-PO4

oxi dase/ per oxi dasges E‘cﬂxﬂlo‘ilﬁ‘ds( B - su@ﬁiﬂa’ & b@b’/a E&b%ﬂmﬁ&}l' CelldloVd Sheon Kits,
Hyder abad, |ndia respect] vel trlglycerldes

| owering acti W?‘%‘séeéedé? teitﬁrguptaég st ¥ 3!3%{?%’ kgéhé‘i‘“é‘b? é"&g“a‘i?g’bf"ﬂl ng to the
formula. 20 GCodpeuftDaseol (grmgp tecdig) Rehitieotosom0 mh/ Bl)ood 6tk rdrygthy dpd de G ucose
Level (% Lgwelipe &%be BRI Ghe 163 103 urktiaiiiinGor 39336 ,Isbﬁn@aapéleefoﬂ%%ﬁ *
results after 6 daﬁ5 L‘ﬁ Pl asma trlgl yceri de and Chol esterol |owering
activity in hyFiFegmsPiolosst a1Fgk; rat nodels 25 Mal e Sprague Dawl ey rats
(NI'N stock) were Bieeahdom HOREF swar mhigﬂm@elevem@amm sweasgved by edieatibgi ned under 12

hour i ght ang(aoq?{()b gﬁﬁ&&u (ﬁlgxta?sﬁus, asm%he al s%d Qlfnda]rﬁgtu cs%glgaugﬁfﬁ;ﬂ’ﬁ' bOdy wel ght

range were use Xp eri nent imals are” ma yperc esterolem c
by feeding 290y stosifsrd ‘aﬁH‘a‘&W%lemﬁlﬁfﬁbB‘a‘{“@aﬁﬁ‘%’éﬂcwﬁclﬁ”ektcahdar d
| abor at or ylschlﬁb\dtxeas[uNaEﬂeﬂﬁ&Eméaﬂﬁlby bludo@ o@iflasblid lglytercdB-PONINpse/phiptl@Eabad, | ndi a]

for 6 days. The Uhe{ﬁ}? 139 %Pg[%sb.g%’\&%g IHgajerﬁ\?ie R Tlaader €

mai nt ai ned on"t e et (Petl nnef
respectively.

The blood sugar and triglycerides lowering activities of the test compound are
calculated according to the formula.

20

Compound Dose (mg / kg) | Reduction in Bloed | Triglyceride
Glucose Level (%) | Lowering (%)

Example 16 3 15 39
Example 39 3 56 36
Fxample 42 3 63 ' 36

* 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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At her oscl ekeOstrAula.1988. 70: 107 - 114). 25 The test conpounds can be

adm ni stere nraJJ\/ to Swiiss-albino_mce at 0.3 to 30 Lk ; ase for 6
days. Cont 1 Slompound J Dose - d Hedgetign 1, @’éﬁ‘yﬁ?réd(or“%%se Calbpk W cé&t | ul ose;
dose 10 ngkg). The tlgals ¢ORPOUNDSapl & BeWiriieS! Bighd Dohaly 1w Behbep| pi gs at
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vehi cl e (0]25% Car bg»¥@ret rﬁb@@ﬂsFeﬁ?los(e/:’ dose 5 HgpRiptien | Lipoprotien
(%) _ (%) (%o}
Example 43 ) 1 53 55 77 56

* results after 3 days

€)

mice

15

Plasma triglyceride and total cholesterol lowering activity in Swiss albino

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 +
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 5.00 - 700 g bedy

20

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 The test compounds can be administered orally to Swiss albino mice at 0.3 to 30
mg/kg/day dose for 6 days. Control mice are treated 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).
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* regults after 6 days

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

13

laboratory chow (NIN) from the day of treatment.

The test compounds can be administered orally at | to 30 mg/kg/day dose fox 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 1%
20 )
Formulae for calculation:
1. Percent reduction in Blood sugar / triglycerides / total cholesterol will be
calculated according to the formula:
Percent reduction (%) = {1 - Tr/ot X 100

TC/OC



X 100 WO (13/048116 96 2 6 JUN 2006 PCT/11302/05064 OC = Zero day control
group value OTI = Zero day treated group value TC = Test day control group
value TT = Test day treated group value 5 2. LDL and VLDL choIesEgngszE

|l evels will be cal cul ated according to the fornula: ig#ﬁﬁﬁkhg DL

chol esY@é441}f ng/dl = [ Total cholesterol - HDL chol esterol -
VLDL chol esterol in ng/dl=[Tot al chbl est erol - KDL chol esterol - L
chol esterol] ng/dl. 26 JUN 2006 W claim 1. A conpound of fornmula (1) R13
r-\., “h@kﬁiQa%Zmﬁﬁoﬁﬁouﬁ%uﬁwaﬁkYR4 R30 (1) R represents hydrogen, hydroxy,
hal ogen, |inear or branched (Cl-Cl12) alkyl, linear or branched (Cl-Cl12)

al koxy, SUbsZerpdeededed gnespbaEs t uted aryl al kyl group; R2 represents

hydr ogeni-h: s bl anched (Cl-C12) alkyl, linear or branched
(c1-c12)T%Fﬁ%%%%@(8§?§§§?mgfﬁ§%oy|, aroyl, aryl al kanoyl,. substituted or
unsubst i TUitekest dayytiealek\group Rluer epr esent s hydrogen atom or substituted or

unsubsti tute i r e 1.C12) al kyl,

Cyel odl kit - oo AR BRIl B colBbinp ARG SAIRY oy
aryl al kyl , aryl al kanoyl, heterocyclyl, heteroaryl, heTésigasidgtal kyl ,

al koxyal KL, chalertesey suppdhy | Talhelesieml hBRH cholgstetnl ammacar bodyrg/dlor

aryl am nocar bonyl groups; R4 represents hydrogen or substituted or

unsubst i YiD&dhgieeterss rsmpat Edtaf shomnsierakdHIL drolesterol-LDL cholesterol} mg/dl.

"e-"f'?ﬂ mg/dl 5
DL



branched (Cl-Cl2) alkyl, cycloal kyl, aryl, arylal kyl, heterocyclyl,
heteroaryl or heteroaryl al kyl groups; Y represents oxygen; R5 reprebsﬁnﬁ?n
hydrogen or substituted or unsubstituted groups selected from al kylz, UN 2006
al kenyl, cycl oal kyl, cycloal kyl al kyl, aroyl, aral kanoyl or aryl al kyl group;
Ar represents substituted or unsubstitQ ed groups sel ected from dival ent
phenyl ene; 2 6 JUN 2006 98 X represents -C(=0 -, -C(=5)-, -C(=95)-0
-8=0-0, -d9-5, -0 (CH)d-, -N+(CH)d-, -O=0-, -0 CH-,

- CRa=CRb- CH2- ; WesmERy- cO- where Wand R may be same or different and
represent hydrogen arcofnpdunf@offtdayd) d is an integer of 1 to 4 or X
represents a bond; R6 represents substituted pr unsubstituted group sel ected

from - OSC2R8, - OCONRBR9, WHBCOOR9, - CORR %l SO2R9, NRS8CONRIRLO,

- NRBCSNR8R9, - SO2R8, - SORB, S - R OR8, -wherein R8, R9 and
R10 may be the same or difflerefit gﬁdepen ¥d4epr es@mpt hydrogen, or
substituted or unsubstity kyl, ar I';* al koxycar bonyl or

M amylal ky
aryl al koxycar bonyl ; w tRthe provi so that % I's hydrogen, when R13 is at
the third posi wh&enof the phenyl ring and does not represent hydrogen. R13
represents hydrogen, -0S02R8, - OCONR8R9, NRBCOOR9, -NR8COR9, NR8SO2R9,
NR8CONROR10, - NRBCSNR8R9 - SO Re, -SORB, -SRB, -SO2NR8R9, -SMX20Re 2 ,
-wherein E8a RO repredenk1 B drogyn, h@drs@gmalegendiiﬁ&eagmn@aﬁ(ci:lrl(tﬂ?mﬂ{yue?&drw ol kvl
represent hydrpgen, ubstituyte r unsybstjtyt a , aryl, arylal kyl,
al koxycar bonyl 8‘%?‘918‘?&r‘}ﬁ"’jG@WaF"SE}HW&r“ﬁ?’i'gsuﬁ"i‘t?i”gﬁlﬁﬁrﬁ"élﬁgr fromO to 6 and n
is an integer fromO to 6. 2. A conpound of fornula (1) as clainmed in claim
1, wherein R3 L,s_hydroge | i near or. brangche -CR)al kyl aro r . forns a
bond i th Ro. Rpeeseiioetd, ARkl lindt B AR (O Rl e P SRy of
fornms a bond W&H R 3lkdR3, (G-Cy)dalbapeyl, atoyheaylalbanolly autshwttd (ESurGdBlimteky| |
(C3-C7) cycl oal %Eﬁgoup, aryl group or aryl alkyl group; 2 6 .JUN 2006 WO

03/ 048116 PCT/ 5064 99 R4 is hydrogen, |inear or branched
(a-C12)al kyl, (C3-C7)cycloal kyl group, aryl group or aryl alkyl group; RS

INSRB gég L{g?en’ (ﬁk i’eg'cgén?sl ﬂg(}ﬁlogaf atérfror &Qtﬁ%&i Mn%titgﬂé@ Eﬁhpslsslgﬁctlac? iR QmBs or
or branched (C,-Cj;)alkyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, aryl, (C;-
Ciz)alkanoyl, aroyl, arylalkyl, arylalkanoyl, heterocyclyl, heteroaryl, heteroarylalkyl,
alkoxyalkyl, alkoxycarbonyt, aryloxycarbonyl, alkylaminocarbonyi, or

arylaminocarbonyl groups;

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

Y represents oxygen;

R’ represents hydrogen or substituted or unsubstituted groups selected from alkyl,
alkenyl, cycloalkyl, cycloalkylalkyl, aroyl, aralkanoyl or arylalkyl group;

Ar represents substituted or unsubstituted groups selected from divalent phenylene;



Rs is hydrogen, linear or branched (Cl-C6)al kyl group or substituted or
unsubstituted aryl group; R9 is hydrogen, |linear or branched (CI-C?)@I kél
t - but yl oxycar bonyl or benzyl oxycarbonyl group; 10R13 is hydrogen or ¢ 25',05 X

is -C(=0-, -C(=5), -(OCH-, OC=O0-, -CH2)a, -CH CH CH2-; - CH=CH CO
or X represents a bond; Y is oxygen; 19 is an integer from1l-4;, mis an
integer fromO tol; and 3.nis an integer fromO to 2. A conpound of

formula (1) as clained in claim?2 wherein 20Rl is hydrogen or forns a bond
with R2; R2 i sXHspIpseperCGR)+ ST £E8h8 WThH-®R -CE@-$-s-thifdkdygen, or |inear
(G G2 ol Kyl o o O o ey & a1 2% 0B02Rs

- al ky roup; is hydrogen or a ar.oup; S - or
NRBSCRRO; R ey b saps Hb%lffers?‘%‘i’é’?@ﬁé@y%%"c%%élr%%fﬂﬂr‘s alipicesrold od ar yl
group wherein biterdprbatsdtsadqit is |inear or branched (Cl-C6)al kyl group; RO
is linear or branched (Cl-C6)al kyl, t-butyl oxycarbonyl or benzyl oxycarbonyl
group; 30R13 is hydrogen or -0OS02Rs; X is -C(=0-, OC(=0-, -QCH2)d,
- CH=CH- CH2- ; - RHrepidsdnfs- substittedr @ pinadetivitsd grotypsetbcridrodt i-OSORJgOTONRRA
conpound accor di |26 3 - L 6h LI ted,§ 3 £048146 100 26
SN 2006 pen %‘g@%@&éﬁg@% RRYY RN N cORREES SRRICRIBs R R Ré Q48RO
2- met hoxy- 3- [ 48R3 -$ANRER | SMORF, f-ohyrtio R pklemyd IR'Dmephé teisaad phéiffyleht apdopi onat e

it | t i it j | i i . .
o et hoxyos: L. Pabiefecil o ERRMAITE G Rl BBe bl LG, B
or its salts ahoiytmbaiyhgleeyladimaptartondy with tismuevizo thes Rbis hadeganavken K’ &t hy |
2- et hoxy- 3-[ 4- st%ﬁétﬁa{%l&ﬁnsm sh%wgiﬁém%ém re J.:&W:# AKGR! bonyl ami no} phenyl ]

propi onate or Its sa In1ts sin enantl oneri c or as a racemmte.

L€

R" represents hydrogen, -OSO;R®, -OCONR®R’, NR*COOR’, -NR*COR’, NR*SO,R’,
NR*CONR’R'®, -NR!CSNR®R®, -SO,R?, -SOR?, -SR®, -SO,NR’R’, -SO,0R®, -wherein
R?, R® and R" may be same or different and independently represent hydrogen, or
substituted or unsubstituted alkyl, aryl, arylalkyl, alkoxycarbonyl or arylalkoxycarbonyl;

and

m is an integer from () to 6 and n is an integer from 0 to 6.

2. A compound of formula (T) as claimed in claim 1, wherein

R is hydrogen, linear or branched (C;-Ce)alkyl group or forms a bond with Ry;

R? is hydrogen, linear or branched (Ci-Cs)alky! group or forms a bond with R;

R® is hydrogen, linear or branched (C)-Cip)alkyl, (C3-Cr)cycloalkyl group, aryl
group or aryl alkyl group; 7



Et hyl 2-ethoxy-3-[4-{3-(3-nethanesul fonyl oxyphenyl ) propyl am no} phenyL.]

propionate or its salts inits single enantioneric formor as a rac'énjHN@OOB

Et hyl 2-ethoxy-3-[4-{3-(4-(tol uene-4-sulfonyl oxy)phenyl) propyl am no}phenyl ]

10 propi ona‘F@“ﬁ?“sLPs salts inits si ngsl e enantioneric for%‘%“’é@“ﬁé racemat e.

Et hyl 2-ethoxy-3-[3-{3-(4-nethanesul f ohyl oxyphenyl ) propyl am no} phenyl ]

propionate or its salts in its single enantioneric formor as a racenate.

Et hyl 2-i sopr opoxyR*3is hdib@n( Aneaetmaesed (GHOy)skypHERTwRIcayl goigalwhenyl ]

propionate or its rsalltﬁ [ Do ts S ngl e enantioneric formor as a racenmate, is

Et hyl 2-et hox§5 ?fﬂ - ﬁ’sul f onyl oxyphenet hyl am no) phenyl | propi onate or

its salts inits @ik@@g&]é@i—@@)&ﬁyﬁm(ﬁﬁi@ydnalhﬂgmup;acemat e. Ethyl

2- et hoxy-3-{4-[ (E)-3-(4-nmet hyl sul fonyl oxyphenyl ) - Z- pr ope-

nyl am no] phenyl }pr@g@@g@ztk@omwgb;p&sal tsinits single enantioneric formor

as a racemate. Methy

2- et hoxy- 3- [ 4- (4- gt RARGEHLIONMERX YD eﬁ”’[d]@&'i]&ﬂyé;&ﬁr QP! QPRHReOlor ! TS

salts 20 in its single enantioneric formor as a’'racenate.

2- Met hoxy- 3- [ espbstipued ryhggei@s Ul f onyl oxyphenyl ) propyl ani no} phenyl ] pr opi oni ¢

acid or its saltsglingi £# 0 lieaf NG o8R! ¢CLo JY. X RERARL @

2- Et hoxy- 3-| 4-%@4- n%%%gm f onyl oxyphenyl ;Kp:)lr o%ﬂ:}gn‘i noiygﬁgnyl ] pr opi oni ¢

acid or its B ICHOPYSEPRgl e enantioneric formor as a racemate. 2s

2- Et hoxy- 3w0[ 4- { 3- (*? nwydregasmuldsmrt.oxyphenyl ) pr opyl oxycar bonyl ami no} phenyl ]

Propioni e aci d or ytz S3LbR, LAC)S-OMLS BIAIH)-CTBI CLi8aE. 2.

2- Et hoxy- 3- [ 4CHERCHIOratr Kamprsashtt @bgrldpxyphenyl ) pr opyl am no} phenyl ] pr opi oni ¢

acid or its salts,jn.] =) single enantioneric formor as a racemate.

2- et hoxy- 3-[4-{3- (4- ?’ uene- 4- sul f onyl oxy) phenyl ) propyl am no} phenyl ]

propi onate or 30 idisainteger from i4s single enantioneric formor as a racemate.
2- Et hoxy- 3-[ 3- {ﬁis(aﬂiﬂfgéepﬁ%%Hﬂ%W oxyphenyl ) propyl am no} phenyl ] pr opi oni c

acid or its salts Inijits single enantioneric formor as a racemate.

2- | sopr opoxy- 3- [ 4-figaq integerifrpar®edl f onyl oxyphenyl ) propyl ani no} phenyl ] pr opi oni

c acid or its salts inits single enantioneric formor as a racemate. WO

03/048116 M 2 6 JUN 2006, PCTnsQ02/ 05064 . . )

2- et hoxy-.3- [ 43( 4- rfeetrneued pfformpledRphepimgd DAladm 2 3AETHA | propi onic acid or its

salts in its singt'as Brisdpeh 6 foinisG bbfd WiR,; aS & racenat e. o _
ts salts Ph 1 ts EIYAPER TS PR or o b racehater & o
2- Et hoxy- 3- { 4- (( E)R3s Kykiroged, oy liwad drbrytied (@@ Ry 1-goupr ope- nyl ami no] phenyl } pro
pronic R* is hydrogen, or linear or branched (Ci-Cy)alkyl group;
R’ is hydrogen or (Ci-Ci)alkyl group;
RS is -OSO,R® or -NR®SO,R®;
25 R® is or linear or branched (Ci-Cg)alkyl, or substituted aryl group wherein the
substituent is linear or branched (C;-Cg)alkyl group;
R’ is linear or branched (C:-Ce)alkyl, t-butyloxycarbonyl or benzyloxycarbonyt
group; '
R" is hydrogen or -OSO,R?;
30 X is —C(=0)-, 0-C(=0)-, ~O(CHz)4, -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:



acid or its salts in its single enantioneric formor as a racemate. Ethyl

2- et hoxy- 3-[ 4- (4- et hyl sul f onyl 0) Cybenzyl car boxam do) phenyl | - pr opi onate or
its salts inits single enantioneric formor as a racemate. 26 JUN 2006
2- Et hoxy- 3- 4- met hyl sul f onyl oxybenzyl car boxani do) phenyl acid or
its salt¥Q ‘I‘%‘”’ts si ngl e enantlorrer% formor as a racenn (Pf/ II% 6(%

2-et hoxy-3-[4-{3-(4-tert-but oxy-4-nethyl sul fonam dophenyl ) propyl -

am no) phenyl ] propionate or its salts in its single enantioneric formor as a
racemate. Rnft hmeyﬂm’iy{MH {3-(4- mcthanesulfonyonyphenyl)propylamino}pheny]] propionate
(3-(4-tent- but 0 4- rreI | sul f onam do hen I am no) - phenyl ] propionic
acid or its™ %%’Pr‘]ts‘“fl g SPHIEeER K %r?é)f{ %C% mor as a racemate. is Ethyl

2- et hoxy- 3- Etﬂyl[z( Etho:3-§44- whweﬂwhésamwdwmﬂwbbopmaeﬁﬁte}wémrdﬁeﬁamte or

do] phenyl }propionate. or its salts in its single enantiomeric formor as a
racenat e. its salts in 1ts single enantiomeric form or as a raceniat

2- Et hoxys 3-Hifyi[ 1-Bihoxy-8 44 Ri(hxdhuntansh@syphemy) broby@ixpefidSaniaxdreaa] -
phenyi }propionic acid or its salts inits single enantioneric formor as a
racenat e. E’(“I’W‘Pnate or its salts in its single enantiomeric form dr as a racemate.

2- et hoxy - 3-diy) OdetABL0Y {4 W [ NRYILENSRIRG TR &?D{Q@}Sﬂﬁ]ﬁ@}ﬁﬁ&@ﬂ'&éﬁéﬂ?& ghate or

20 its saltsinits single enantioneric formor as a racemat
2- Et hoxy- 3 -ifsgaltsan ps s inglecnpitimeris fYphe e . RRSN2ar boxani do) phenyl ] pr opa- noi ¢

acid or Egﬁalts 'n?,'étﬁoxzsrl ngl-e3. -@ahélermgmfonggw}pﬁ&?@% %peny%\;ghsn it hy!

2-me t hoxy- hy! sul f onyl oxyphenyl)
} phenyl 19 mmmmmretsmltﬂ mstsgmgt@nmﬁmintegc§¢mg¢r@8éna¢mamrer| c formor as a

racenmat e.
LRI, B XA S S methancoutfopyloxyphemyDptopylamino pheny] propionate o

or its sal tissalts mutssslghgbaltwnanptf@mmsafrmemaw as a racemate. Ethyl

T

2- Met hoxy $fc{paﬂon%®-c(r3tsrsdtshawtesmglfmnwr@wphénm Jrpss epgdeamteno} phenyl ] pr opanoi c

acid or, [ as rac Et hyl
2-et hoxy 3 Elﬂ{yi ?%%’?y é [tt tf{ ﬁle@kﬂ? yi&ﬁ‘ellgéggy aé“ny@?ﬂ%‘ny@P“’Bzf’ﬁ‘y e(oﬁhe 1?

car boxam daj MmﬁglbkMpmmcafoemm asamc@azhtes inits single enantioneric form
or as a

2- et hoxy- ﬁ?‘ﬁa( B) - 3- (4- met hyl 5EPP8m  SE preryr Sl ramreghensrepe-

car boxam dﬁ}lam&ﬁ];ﬂhﬁ?b}bﬂoﬁfoﬂﬂﬁl@ﬁit@sa&@ irditainglé snameibmsric forintos aSh fgkMate.
gg-al'-?aggg}a Bg/g%lw? ?tg i—yﬁ (l{-me gg'etsSIfonyloxygenzylzztglqgﬁ)phenyﬁggogﬁ)%%t%60r its salts

2- rrEt h@nydanésﬁmig(lfénaanézﬂcrﬁﬂefowlor s4d faodtydtex} phenyl ) - 2- plr openy] (phenyl) f

Car agx:m gé\g R i}-%[-%g-?ﬁﬂ&? ggeosrulfon oxy%}léngl);n%p%/falsnu%}ggen?fl]le)rno%ﬂ)%llcoarﬁéI ¢ rorm

{4 [(E)-3- 6An§m1thﬂ1wn{gmwanmatmuhbr&mmw (phenyl)
2-Ethoxy-3-[4-{3—(4~methanesu1fqnyloxyphenyl)propylamino}phenyl]propibnic 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 } phenylipropionic 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.



5 car boxam do] phenyl } propanoic acid or its salts inits single enantioneric
formor as a racemate. 5. A conpound according to claim1 wherein the
pharmaceutically acceptable salt is selected fromthe group consi stiZrfyJeN 2006

Li, Na, KyoGaosdYss Fe, Cu, Zn, A, Mi; N, N to diacetyl et hytemdiamne,

bet ai ne, caffeine, 2-diethylam noethagpel, 2- dinethylam noethanol,

N-et hyl norphol i ne, N-ethyl piperi di ne gl ucam ne, gl ucosam ne, hydrabam ne,
i sopropyl am ne, nethyl gl ucam he, phol i ne, El perazi ne, piperidine,

procai ne, t PEBEKOAIlHES- W&?@ﬁ%ﬂlfonﬂpﬁtbﬁW’mlﬂ@P UE‘PHV’PWC%OT ltsraahetrhlyd ani ne,

tripropyl anin %e cﬁarnggﬁgﬁ@f@ng%r aagdajentxl amne, diethanol am ne, meglumnne, 15
et hyl enedi am N, di phenyl et hyl enedi anmi ne, NN - di benzyl et hyl enedi am ne,

N- benzy) ph@ﬂﬂykjeﬁ‘r{%(%rmeﬂéfls wlpmhe@ﬁbﬂannm)hl}@b’ﬂﬁoé@H!Cd@%@fct ohexiyl ani ne,
met f orm n, 1t§3£90%¥£1?a%§ﬁencpﬁ?ﬁy et hyl.apipe, dial kylam ne, trialkylam ne,

t hi am ne, am nopyri dine, purine, pyrimdine, sperm dine;
al kyl pheny| 2ifihogy- 3g{4y[¢E'h3)4(4 rrmtie/ﬂs)alfon)@whml) =2~ gbyc—nﬂemuml]lﬁnnyiﬁ)roymhncne
| euci ne, isol. uclne i ne ystine, 20 cysteine, nethionine,

| e
proline, hydPOR/Ssan linr’ié Iftnn%%n%% Yalnde)s ik %llaﬁémﬁe?]salmne argi ni ne, serine,

t hr eoni ne, Btm?mzLahca@mg (e eih sl dny B ez cdrblacamiid) stefil] $ropiorateb ot iitsut ed
am no acids; . salts of acj.dic {Q no_aci ds sel ected fromaspartic acid or

gl utam c actils THTRES FRRHOREHTIPR GF % GLERA ne wherein the substi tuents

are sel ect egl FiHoR3AUL(B Quct@yThdlRnyBkybehzylcatbdcamido)Mendlpeydic a@aTH0 R Wilks
substituted ammpnium salts; sul phates, nitrates, 25 phosphates,

per chl orldt e®, Itslﬁ&glﬂeé@““q%’rccfﬁﬁ’l‘ PoRss rﬂ%@iatc HBr, HI ), acetates, tartrates,
nal eat es, Cgfny ﬁt es, SUCCiNgh8sy- 3@@I{ﬁr@ﬁtee§but@tdlafa@%hrr&%ﬁ& ShemApRgRAL s,

salicyl ates, ﬁgjr i/napht hoat es, benzenesul fonates, ascorbates,
gl ycer ophosphie Ehenyforapienady ot igrsaliein itg gingle epantigmesrie kuaorap p rach@algr epar at i on

of conpound, gy, &R0l @ (Gl 30tdR}-3-Ren bl fohah 1 hioYR4 R e 830 (1)
o 6 TN 200% Eirax QT B4 rdrt Mo il ohaiiopheiuTep i ves, its anal ogs,

i ts taut omepheaylRypRignic peid 0§ fite palis s Branagle crsptipmeriioER pRECLIPTRA.y  accept abl e
wheroi n ol 1"%he symbols ard He HEE R R o PRl
do]phenyl} proplonate 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 salfs in its single enantiomeric form or as a racemate. '
2-Ethoxy-3-[4-(4-methylsulfonyloxyphenethenylcarboxamido)phenyl]propa-noic acid or
its salis 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-méthanesulfonyloxyphenyl)propylamino }phenyl] propanoate
or its salts in its single enantiomeric form or as a racemate.
2-Methoxy-3-[4- {3-(3-methanesulfonyloxyphenyDpropylamino} phenyljpropanoic acid or
30 its salts in its single enantiomeric form or as a racemate. 7
Ethyl 2-ethoxy-3- {4-[(E)-3-(4-methylsulfonyloxyphenyl)-2-propenyl(phenyl)
carboxamido]phenyl}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 salis in its single enantiomeric form or as a racemate.



a) reacting a conpound of formula (lia) nl13 X NN.Ar-CHO (lIl1la) 5 Rs where
R5, R6, R17, X, mand are as defined in claim1 with a conpound of formula

(11Th) 0 RAYOCYP(ORtt)2 (I11b) OR3 where Y is as defined in clai
2B Wk

excl udi . represents linear or branched (O - C6)al
synbol sng{royj'gé’ﬁ &fined in claim1 t o,43r oduce a conpound o?ﬁ%?ﬁ%‘ a {o (1)

where Y is as defined above excluding NH and all other symbols are as
defi ned above; or b) reacting a conpound of fornula (111d) RS R Il 1 R n A

""r RG Ar WRiWR4A (1 HA)-mwhexe-3R6-[(R]-3-(&unettad-solfdryedpey - B propasiipBinyg NRSRI;
Y is as defined i'ﬂ cl!lai 1 excl udi n.%rrﬁqJIS NH.and all other symbols are as
defined ab&¥ROXHHHPIRMTYHBEWRANLH: F IPhitE 1 1F &SRB TPUCREFCWNBPeO'ReS i%s as
defined inggkahtn 1 excl udi ng hydrogen and L' is a |eaving group to produce
a conpound _of formnul where Y is as defined above excluding NH and all
other synBdrghogye ‘é‘g“[@%‘ r(ﬁ-é’&e%w&flﬂzwaﬁen% ZqPE’:RE‘EYﬁWS‘GWQ: onmpound of

formul as( N@Qrb%ﬁﬁ(ﬁﬂﬁﬂxén Q?bfﬂibﬁhcﬁc LR @sitefits 1R dtsadieye enditiomhefic GORP QLAY 0f
formula (111e) 0O YR4 (%I e) OR3 where R2 represents hydrogen atom Y is as

defined ab&fem@scl uding NH and all other 25 symbols are as defined above to
produce a conpound of fornmula (1) where Y is as defined

5. A compound according to claim 1 wherein the pharmaceutically acceptable salt is
selécted 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,
an_rxinopyridine, 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, substifuted ammonium salts; sulphates, nitrates,
25 phosphates, perchlorates, borates, hydrohalides (HCI, 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)
R ®R
\ = Y X~ N ﬁ Ar -
l m vr¢e @
8 NF R°O
30 R



above excluding NH and all other synbols are as defined above; 26 JUN 2006
WO 03/048116 104 or d) reacting the conpound of fornmula (I1lg) | n
011 Al

(111) b/

and L' represents a leaving group with a 5 conpound of f J
RSHN, / - YA “YRA'I3D  where RL and R jpgether represent aq%gﬂhagﬁg al
synbol s are as defined above to proéuc

10 e) reacting a conmpound of forrmula (I11h) R13 n

PCT/ 1602/ 05064 where R6, R13, X, and n are as defi ned

ki 1)

e a conpound of the fornula (1);
R6 X,. OH (11th) where R6,

ot her
or

R13, X, andifdéaias, Hehhahed, iabhbalet forih il BeréQsmaiGr af phomatdgcdl) 1 F)

where Rl and R2 to
defi ned abo¥Ecpipe &

5o theii RbpEmase e sallio gvep il Spg2iphpGrarding v)claimsl whertin

qether represent_a bond and all other synbols areas
a

reacting a GOMROUSbI k9B chiibt bdicRinRBeRS XN Ar- CH2- P+Ph3Hal - m-
synmbols are as defined earlier with a conpound of formula (I111])

where al

10

15

20

25

a) reacting a compound of formula (IfTa)

RS

R1ﬁ@\—'“\”‘“ﬁ”‘m R
t P m
.R®

where R’ R®, R”, X, m and are as defined in claim 1with a compound of formula (I1Ib)
0]
R4YOC\I/I'°!(OR1 N (IIb)

OR®
where Y is as defined in claim 1 excluding NH, R'! represents linear or branched (Ci-
Cg)alkyl and all other symbols are as defined in claim 1 to produce a compound of formula
(I) where Y is as defined above excluding NH and all other symbols are as defined above;

or

b) reacting a compound of formula (IIId)

where R®, R'® are as defined earlier excluding NR®R?; Y is as defined in claim 1 excluding

NH and all other symbols are as defined above with a compound of formula (IIic)

R} —' (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;
or 7

¢) reacting a compound of formula (Ilia) \;vhere all symbols are as defined above

with a compound of formula (Ille)
@)
R% YR* (Iilej
OR? |

where R* represents hydrogen atom; Y is as defined above excluding NH and all other
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;



Oy-YRA O ORs 20 where Y represents oxygen, R3 = R4 and are as defined above
excl udi ng hydrogen, to produce a conpound of the fornmula (I) where Rl and
R2 together represent a bond, Y represents oxygen atomand all othidUN 2008
synbols\gé%é@ﬁ{ fined above; or g) reducing the conpoundpef feiwta (1Va) 2
6 JUN 20 3% 048116 PCTI 16112/ (1/(161 1115 YR4 (IVa) which represents a
conpound of fornmula (1) where R( and R2 together represent a bond and Y
represent oxygen atom and all other synbols are as defined above to yield a
conpound of forrmula (1) where R and R2oeach represent hydrogen and al
synbols are as .5 defined above,; h). r ting the conpound of formula
(1vb) R5 Rt XN & fei‘itﬁlg?ﬁ%‘)m@i‘gd ?Pfomzjlarﬁﬁﬁﬁ YR4 /| R6 Lt where R4 is as

defi ned above excludi ng hydrogen; LL is g1leaving group and all other to
synbol s are as defined above, w ngound of formula (Tvc) R3 OH (1Vc)
where R3 is as defined aboR¥ i'Ng hydrogen t odPigbduce a conmpound of the
formula (1); or 15 i) reg€ti he compound of fornmula (Il1l1g) L' 813 1. 11
}):c nf or m(jé:!\'v :?f;f:%% %,e&e ane rll a;eha% a2 nrlretgloilnscla?él% and Lq Ef\f];lgrgseegtsaéblgzy\sngw grtcnrl]p %itg%npound

5 compound of formula (IIIf)

R1
2
ﬁm s YR
RO

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 ({IThk)
-OH
N X
13
R™—— n (IIIh)
RENF

where R®, R", X, and n are as defined in ¢laim 1 with a compound of formula (I1If) 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 (II11)

R5
{
Ny y Ar—CH,-P’PhsHal” i
~ X 2 3 (1)
R13__|i__ n ‘ﬁ m
RB
where all symbols are as defined earlier with a compound of formula (I11j)
On—YR,
(a1j)
0~ OR; -

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)



O RSHN, t JAr--'"R-" (,,1f) ~1'"~YR4 mR30 where all the synbols are as
defi ned above to yield a conpound of fornmula (1) where all 20 the %3| S
are as defined above; or j) reacting the conpound of fornula (11Th

\ n X UN 2001 WD 113/048116 PCT/ 1802/ 05064 10 | the
. e atug PR,

synbol s a Y ined above with a cagpound of formula (I

R3O0 where all the synbols are as defined above to yield a conpound of
formula (1) where all the synbols are as defined above; 5 or 1:) reactlng

t he conpound of fornmula (JIM RS Iﬁsl R2 O RSHN yAr X-NAr (111d) 13\ Rn 4

mR6 1 ! 0
o R13-+—\ nx»Nﬁni\r-“\/KYRdf (IVa)
RENF )
which represents a compound of formula (I) where R! and R? together represent a bond
and Y represent oxygen atom and all other symbols are as defined above to yield a
compound of formnla (I} where R' and R? each represent hydrogen and all symbols are as
5  defined above;

or

h) reacting the compound of formula (IVb)

RS R

! 2 0

_N R
sa i S VX HAr—M 4 (IVb)
R g m X8 YR

RG
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 (TVc)

R*———0H (Ive
where R’ is as defined above excluding hydrogen to produce a compound of the formula
(I
or
15 i) reacting the compound of formula (11Ig)
L
R13—:—~\ n X (ITig)

RS~ NF

where all the symbols are as defined above with a compound of formula (IIIf)

R1
N 2
RHN.y Ar—L R P A
ﬁm s YR*
RO

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
136 57 \Up X
R™—— (ITh)

RENF



YR 115; HO where all the synbols are as defined above, with a conpound of
formula (I1lc) R3 L1 (nac) 10 where R3 is as defined above excludin%B "
hydrogen and L' is a leaving group to yield a conpound of fornula (I %H@M@
all the I re as defined above; or 1) reacting the g, of
fornula.%%ﬂ?g§§u | zz~~"_N_i\. Ar-CHOrrr~r 13 Ri R6 1 mhe?%naﬁﬁ t he
synbol s are as defined above with a conpound of fornmula (life) O YR4 (Elie)
OR3 where R2 represents hydrogen atom Y is as defined above excl udi ng NH
and al | ot R@fere SYRDH S e as astafeh B86aRVELcIrDorhebfamaRAeynd of formul a
(I') where R2 represents hydrogen atom Y is as defined above excl udi ng NH
and all other synbols are as define®l! _2Q above; or in) converting the
conmpound of formula (IVﬁ)RﬁqNE%;F r UnRS R30_CN (I1vd) 2 6 JUN 2006

7

WO 03/048116 PCT/ 1802/ 0506; whe IRﬁynboIs ) as defined above to a
conmpound of forrmula (1) where ep sent % oxygen atom and, all other

synbol s are as defined above in the presence of an acid or a
where all the symbols are as defined above to yield a compound of formula (I) where all

the symbols are as defined above;
5 or

k) reacting the compound of formula (IId)

1 2 0O
1a_ ST sy Ny Ar R (d)
R ] P m YR?
R® HO

where all the symbols are as defined above, with a compound of formula (Illc)
R L] (Ie)

10 where R’ is as defined above excluding hiydrogen 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 (IlIa)

R5
I
R 131 S x-Nyy Ar—CHO (IXIa)
! m
R6
15 where all the symbols are as defined above with a compound of formula (Iile)
, O
R YR (IIe)
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)

5 1
R R

R2
N AL TN ava)
R¥A— m o TON

RG



base; or

&m YR4 (| Ve)

all synbo
(I've) to
conpound

AT

5 n) reacting the conmpound of formula (lVe) RS Rl |
mN R 2 where R4 is as defined above excl udi ng hydrogen
| s are as defined above wth a conmpound of forrmula (IVc) R3
is as defined above excluding hydrogen tgQ-mfRdysRe, a

la (1) where R3 andy,R4 are as defined above excl udi ng

0O NRIS h\J A

6 DA 2005

hydr ogen and al |
where G is NH2 when & is -CHO or
and all
formula (1) where RS ents

epr es
defi ned aboV&/8%H aloRy -E*P‘ﬁwf‘@ WREE ST

ot her synbols are as

defi ned above; or 15 g Rap YR4 (I Vf)
Gl is -CHOwhen &Z is NH2, 9 is 0O to 6

20 vakhel 5B Se af 8=fmsd d]ﬁfjvie ned casz%imdltolcf fytoall( I pwheo PO L kst
rogen.and all .o
Iy e Qe FBERAS )

her synbols are as

T yesees Ry )

reacting a gg@apound of formula (1Vg) &Z R13 nXl
represents either NH2 or -CHO and al
with a conmpound of formula (IVf) R Ar-CHO (Ilia)

(lyg)

Rs where @&
ot her synbols are as defined above

5

i0

I5

20

n) reacting the compound of formula (IVe)

¥R
. 2 X-N(-),Ar
roF ' "

O

R" (1Ve)

YR*
NZ
where R is as defined above excluding hydrogen and all symbols are as defined above

with 2 compound of formula (TVc)
Ra“—_—'——"OH (IVe)
where R? is as defined above excluding hydrogen to produce a compound of formula (I)
where R? and R* are as defined above excluding hydrogen and all other symbols are as
defined above;
or

o) reacting a compound of formula (IVg}

GZ
gia ] X ave)
1
REF
where G represents either NH; or ~CHO and all other symbols are as defined above with
a compound of formula (TVf)
R‘l
2 0
G! R
Ar ) avo
YR
a4 R%

where G' is NH, when G* is ~CHO or G' is ~CHO when G” is NHz, 9 is 0 to 6 and all
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.

An intermediate of the formula (Ila)

7.
RS
1
N Ny A—CHO  (lila)

RG



WO 03/048116 108 2 6 JUN 2006 PCT/1B02/05064 their tautoneric forns, their
stereoi soners, their salts, their solvates wherein RS represents tjyﬂjgmgg]@ﬁ

or substituted unsubstit uted group selected from alkyl,
cycl oal kyl \W@¥#48Hbky| al kyl , aryl or arylal kyl group; a@&hﬁ%qsg‘“l nt egers
ranging fromO0-6; Ar represents substfut ed or . unsubstltut ed groups sel ected
fromdival ent 5 phenyl ene, naphthylene, pyridyl, quinolinyl, benzofuryl,

di hydr obenzof uryl, benzopyranyl ,méw&\udﬁ&b%ﬁ@w&mémsomeé%wsm rﬁ&iﬁl iyl
azai ndol yl, azaj ndol raz ben benzoxazol , at t hat
the substituerP at&%‘”ﬁﬁﬁ%“&&%% }Hﬁ’% 5?7‘ g\r‘m‘?’l’éimﬁ@ E@?%ﬂeﬁtagﬁf”am I'i near
?r br;anf:Eed op:]hyt)raadehw, Moﬂ@ﬁn@kbdlkﬁl%l%ﬁbﬂ@&lﬂkﬂw@nalah&nh&k ageseat ed

C- C3) al koxy, hal o C am 29 ..”I 0 or c or
sul foni ¢ aci dg™% ﬁ&q:feoﬁiel ? %‘e oospt t?m%? sty l'%c—tgiiﬁm&?%f
CH=CH CH2- ;5 - QGiter@kin€O- naphthyleng pr piaidyl, s tmniohnud, m&mm@mlesdmwoheﬂzsmryﬂ ut ed or
unsubsti tut ed EBHH | e I a X |,
al kyl car bonyl ob>giy, 0X c@%bb%[[nz%px%&y %§’$I ggﬁllglbo%x nﬁJr)ﬁbP ¥§a§{d9f?xﬂ)(
aryl al koxycar Wlﬂmbwthlmlﬂobmyxmdﬂhoxyé@mbtmyl (bsitdents on the group
f1uorenyl neth HPES W

y qgﬁf&@&.&?%? CO\IEQSE(SHEJ: p 23 Iméla?o J SOZOII):QS

- NRBCOR9, - NRBSCQZ
- SO2NRSR9, - SO2aBHel optmmafichalogersta! (Cofs 1, agHefaiog, qRYlamTg, erlo may

be the samp orcm@bmleroeanfoaiaqmu@siﬂnsaﬂmwwes l}@ &a&tcéw%@gfmmmz- -
substituted or %Jgﬁtsltute al kyl , a % al Koxycar honyl” or
aryl al koxycar §éh %-‘I Cfhieff Efr Fﬁ“tso "r‘?P‘Lr%gé“r?‘eéF‘%ﬁnsl“ﬁ@'é‘feﬁe‘?‘ may
forma 5hor 2&nﬁ1bwﬂh£gxleﬁb se}eglbc]! ﬁomsiyloblﬁdaﬂfoeylpalij?mxybajgmgﬁ.mearﬁi@%y and one
or nore heteroat ected fromo sul fur or S

hydr ogen; V\her?ﬁﬁ%"aﬁ W Phe thi raayl‘”a’é@?‘l“?%ﬁ* 19t t he W%ﬁw%ﬂﬁylﬁwﬂo’does not
represent hydringenylmBthdkycaponys efitnsc)hy diuogapimethogtcadenylaniing r @-Frageano,- am no,
hal oal kyl , _hy g Of st u sun b ut yp b6l from

| i near or ?aﬂ%%% C?éé‘%% rkkﬁ%(gf?%r SI%IE?}(?@{' ﬁﬁ%{iér (yali?ebﬁﬁﬁ

het er oar yl al kyNR® C&HR i eB@RY,ctSOR®, ﬂRfoxSOzNRﬁlhoaSQ;Q&m GGQREM &IO0]) ami-no,

al koxycar bonyl oré’fE b Ok ?ﬁn)(* and RYhE) 6O Cﬁ&@%y&ffaﬁtya'n@)ﬁ{dep%éﬂt@' koxy,

al kyl car bonyl oxy, a ‘koxycar bonyl am no, ary car ony am no

aryl al koxycar emssrRiivaegens PusbEinteden yrebyitied akyl aplrpdalkyl, alkoxycarbonyl

f 1 uor enyl met oy e AIdaRRAtbail Y& andRFWRG) preservoh dittagen ateNGREKbr iR dDor
NR$COR9, -NRngxﬁ- NRESCPRI, " NRBCONRORTO, - NRBCSRRSRO, - S02Rs” - SORB.. - SR,

30 SO2NRsREP -Smompered W@WWMMBWWW&% PrsmOIRGIEFAMOBS) Ry be
same or di ff%él@é‘téd 866l dxpgapanfe df hmg@péﬁn%ﬁthyhtb@é:@gﬂﬂn 1Ot isSathbé ididt ed or

unsubstituted alk al kox rhoonyl_,or ar oxycar bonyl ;
Rs and R9 mher?"ﬁ?é‘s‘é%he(? eris} W%@@n‘ﬁéﬁf‘ rﬁert’rB ﬁ'gpgﬁ%ﬁf 6‘?pfﬁs %L’EIF %“ ‘menber ed
cyclic struct tapgapnitw, Byang, aninddaloalkglhydaeony or substituted or unsubstituted group
selected from linear or branched (Ci-Cy)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?, - -OCONRR’, NR!COOR’, -
NRECOR’, -NR®R’, -NR®SO:R’, NR®*CONR’R™, -NR!*CSNR®R’, -SO:R®, -SOR?, -SR?, -

30 SO.NRR’, -SO,0R?, -COOR?, -COR®, -CONRPR®, 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
atorn 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



one or nore heteroatons selected fromoxygen, sulfur or nitrogen. 35 2 6 JUN
2006 WO 03/048116 PCT/ 1602/ 05064 109 8. A process for the corrpoundzoq N 2006
formula (I1la) R5 N j Ar-CHO (Ma) their derivatives, their anal ogs H%

t aut oner i their stereoisoners, as defined in cla

conprlsegg E &g?" reacting a conpoqugof formula (111k) é%%lgmgb%bk NH2 1
R6 X represents C(O CH2-, -CH=CH CH2-; or X represents a bond and R6 and
R13 are as defined in claim6 with a corrpound of formula (1111) OR12 OR12
OHC M1 (11% A)prdcessvibeihe chhgour@r @seitiy)dr ogen or (Cl - C6) al kyl group and
inis defined as above to provide a conpound of formula (I1lm where al
synmbol s are as defined above. ii) the rrpound of formula (I11lm is
converted to conpound of for a)N A-Schis prg ce of an acid or a
base wherein R5 representsi3 : d%’ esents C( - CH=CH CH2-; or
X represents a bond; in i o AE represe s phenyl and aII other synbol s
are as defined above; or B0 b"™) reacting a conpound of fornula (111g) R13 ~
XL (1119)  BBirlichivatiie, 2006 a%é%%h@ﬂ&ilﬂt@mgrgrf&égOtgéigﬁﬁ%ls\ﬁﬁ@fsea@héﬁrﬁéfrirxp()l s

are as defined earlier with a compound of formula (|
claim 7 which comprises:

5 a)}i) reacting a compound of formula (IIIk)

1
RSN

(i)
X represents C(O)CHz-, -CH=CH-CH;-; or X represents a bond and R® and R are as

defined in claim 6 with a compound of formula (ITII)
OR 2

OHC\(
m-1

(1t 1y
10 where R? represents hydrogen or (C)-Cglalkyl group and m is defined as above to provide

a compound of formula (IITm)

where all symbols are as defined above.
ii) the compound of formula (I1lm) 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 (Illg)

1
ris S Axt ang

|
5 s
20 R



OR12 OR12 (Din) mwhere R12 represents hydrogen or alkyl group; inis an
integer ranging formO0-6 and R5 is as defined above to yield a conp?gqgwqmm
formula (lI1l1a) where R5 represents hydrogen or 5 alkyl group; inis '
and all other synbols are as defined above. 9. A conposition, which conprises
a conpound@MM@HAula (1) RI3 Rs Rs DI Ar3 R ~ Z~ / G U FCMIRAZPHR0 as
defined in any one of clains 1 to 5 Yhd a phar maceutical |y acceptabl e
carrier, diluent, excipient or solvate. 10 10. A conposition which
conprises a GRIPAHRGHRIs s Mekfkd cdliedBind@bnpatdioPfoehak fiky to 5 and an HVG
CoA reductase inhibitor; chol esterol absogptlon i nhibitor; antiobesity drug;
| i poprotein disorder treatnent drug; hy@Bgl ycenm c agent: insulin; biguanide;
sul fonyl utea; thiazolidinediong;, du RPARpt and y agonist or a mxture
thereof and a pharmaceutical | Y} a( ~abN%Rcarrig¢m di | uent, excipient or
solvate. 15 11. A pharnmaceuty-daly«£ arned inclaim9 or 10 in
the formof a tablet, capsule,\powder, syrup, solution or suspension. 12.

The use of a conpgund of fornula as defined in claiml 5. 0f. a
phar maceut i c¥ ﬂg@gﬁﬁﬁgﬁeﬂﬁ Sﬂ%‘{’%‘BSF M&"P‘B’ @I’%W@g%f”‘ﬁ?gi@ﬂmf {?18 aﬂ‘ﬁgu'fsact ure of
a nmedi cament af ®finddiBote LatEa tomgound pifnendd (Ha)ofhed Rbepresntiydegenoy i nsul in

resi stance or, i.npaired gl ycose,tal of a conpound of
formul a (f) gplgg(}“}"n"e” [PCHHCT“%‘&H]O&’?%%@&%?RJgg)%%ﬁgfggrr%ﬂégﬁti cal conposition
accordi ng t 09.@4 apmpodition, wiichi oqroptises aregmerpard afferrgle (B nedi cament for the
treatnment or prevention oﬁ3diabete§scaus§g by insulin resistance or

i mpai red gl ucose tol erancB or cgnpliicatio fodi abetes wherein the
conplication is dyslipide \a‘,\ Hk@ﬁ@ﬁ%ﬁd{dem’ a, per chol est erem a,
hyper gl yceni a, osteopor gsjlls, _dt her osc¥mr ggi | &R n resistance,
hypertensi on, obesity, RCoromary artery d Qase, cardi ovascul ar di sorders;
renal di seasg,derdagnBapbRNERILET 6,5 glaPRirdOaGtAlyasiepiabRepties iktnsy ndr one,
hypert ensi ve n,ePhropalt hé; retinopathy, disorders related to endotheli al
cel | activatTEReMES VYL s, polycystic ovarian syndrome (PCOS), denenti a,
i nf | ammator ylthawedmpdriseawbish compibor ompsusd ob fenpula (i acdedned bickim 1 10 5
arterioscl erQgi,§ HMG CoA reductase inhibitor; cholesterol absorption inhibitor; antiobesity drug;

lipoprotein disorder treatment drug; hypoglycemic agent: insulin; biguanide; sulfonylurea;

thiazolidinedione; dual PPAR and y agonist or a mixture thereof and 2 pharmaceutically
acceptable carrier, diluent, excipient or solvate.
15 11. A pharmaceutical composition as claimed in claim 9 or 10 in the form of a tablet,

capsule, powder, syrup, solution or suspension.

12, The' use of a compound of formula (I) as defined in claim 1 to 5 or a phaﬁnaceuﬁcal
composition according to claim $ or 10 in the manufacture of a2 medicament for the treatment or
prevention of diabetes caused by insulin resistance or impaired glucose tolerance.

13.  The use of a compound of formula (I) as defined in claim 1 to 5 or a pharmaceutical
composition according to claim 9 or 10 in the manufacture of a medicament for the treatment or
prevention of 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,
hypettension, obesity, coronary artery disease, cardiovascular disorders; renal disease,
glomerulonephritis, glomerulosclerosis, nephrotic syndrome, hypertensive nephropathy;
retinopathy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian
syndrome (PCOS), dementia, inflammatory bowel discases, myotonic dystrophy, pancreatitis,

arteriosclerosis,



2 6 JUN 2006 111 xanthoma, eating disorders, cancer or osteoporosis, or as
an al dose reductase inhibitor or as an antiinflanmtory agent. 14. The use
of a conmpound of formula (1) as defined in claiml to 5 or a phar SN 1088
conposition according to claim9 or 10 in the manufacture of a nedi canent
for the treatment or prevention of hyperlipidem a, hyperchol estereni a,
hyper gl ycem a, osteoporosis, obesity, 1npaired glucose tolerance,

at herosclerosis, leptin resistance, insulin resistance or diseases in which
i nsul i n r esitkamaneating diseress, (rpnter dryasisepomsishersh pe aldpssgpdugteseniphibitarios ay anl 5. The
use of anaﬁgmt&;aglgﬁ{AR of conmpound of formula (1) as defined in claiml
to 5 or a armaceu{lcal conposi tion acge(t)ﬁrrqgjnng toclaim9 or 10 in the
manuf acturlé of 'hg segf & sereeung f forpyle ( py fclgim gl 101,01 8 phatmageuticals o qer s
rel ated t eo@aaﬁiwmormng iclaitheoru9én fe eRfifichge b BitdidafedtTonhe trédtient Hie

di sorder is erte n., obesjt nsul i.n st ance, . at heroscl er 05| S,
coronary chtvg\\{‘g 3&’8 'IH’P%FS‘E&%W&P& d*"g’S'fgb’éfm‘a’lf’Stﬂﬂ’?éosﬁs %
conpound dripaired glnlxﬁc tolérams, dlekdsciendsis, Meptih aesistancd, Gnsﬁhn)i“csﬁtaﬁdbadrrmﬁdi inCaI

EOPOSt | R ek S S ni S JPRGAR U o o e earent
HbAi ¢, tril§l ycBeiustesf an hgfonist MIPPAR®I confipoeml df fortpladDiasidefimed inptaira dso figraHDL i n

the plas gBhaﬁﬂxﬁseuanF o6y itBn a@co?&ig@‘é&ﬂng rfl&gmi'é ﬂ?&:'fa?cru?é %&H‘&%ﬁt%rﬂ aim1

to 5 or ar maceu i on accor
conbi nat i dmﬂwm@mpmlwswﬁd@rmemﬁr%@ema% i nhibitor : chol esterol

absor pt | Ot NiHa! e hecordt IR Al e AoRRPTOh Ao A, s Mont

drug; hypogl yceni c agent:” | in; guani urea;
t hi azol i dmﬁé@p@naéher@eiaqosnppmmry %‘S%*ijé‘m:aﬂm‘@ﬁc“&f ﬁfr“%fl‘trr e thereof or their

combi nati @ i nrHenge PN ALY 6f Rimda F?Qé A& Jl:% I B% ort 4 BRdAIERhtical
prevention of hyperlipema, hé perchol esterem a,_ hypergl ycem a, osteoporosis,
P

obesity, PW‘F‘%“@P’G@%%“PB} aHtie, thempnefages ‘tfradﬁ?déca“!e’é‘rff’ﬁ wdyeingitatalhnce,

insulin resdietedNRdy Veightl bREP SRS Huddky, Glsulin) SIBA | trighfebides OBL, IVLDING

underlyin t hophysj ol o mechani sm 19. The use of a conpound of
formul a (?‘Pégyff °ﬁ@&'°Pﬁ‘g§'ﬁ<LiIr BM& or a pharnmaceutical conposition

accordi ngls.0 claiuse Sfoboxﬂ&unmoizmﬂdmmaj bodefinahinamithant ot & plartdideuticalA
r educt ase |nh .bitor

en ab grption i ty drug ;
| popr ot oFPTLGH trdirap SRR 16 ;RS R Risp el i 8o TRl pitgabe
bi guani de;nhﬂmtbxf pchpluauemhabﬂrﬂpm:zoihnbutomemmbmxty dmgl liplepdatxinadisorder ta:glnmntst or a

m xture t?ﬁéﬁ@p Oé?iiceﬁ.ﬂedgé (SRR, r@wg%tsggo%@‘ﬁreggﬁ%ﬁ%% Oﬁuai‘PPFﬂJf g@ment for

the trea rev i on Of rn resi stance or
i mpai red glagmister mimraﬂlceoﬁm the@:cnmbnnmamumﬂlemiandﬁaabemés mekdigaraént fur tthe

conpl i cat ,gn i qulﬁl,ylﬁgibogl‘rag ﬁ%peﬁFPEHﬁeh Yoﬂ@lEJtérthg,ea egrly%@mﬁuwstg&gﬁ) l%ep fin

hyper chol esterem a enm a €opor osI s oscl erosr's
r esi st ancebesity;yimpgired nglecose tqlﬁms%ta}hcr%@f:remrlyptrarlewtgncm isedimetesistancei ovascul ar

di sor der s gisk8833h whibIS B & resistance is the underlying pathophysiological mechanism.
19.  The use of a compound of formula (I} as defined in claim 1 to 5 or a pharmaceutical
composition according to claim 9 or 10 in combination/concomitant with 8 HMG CoA reductase
inhibitor ; cholesterol absorption inhibitor ; antiobesity drug ; lipoprotein disorder treatment
drug; hypoglycemic agent: insulin; biguanide; sulfonylurea; thiazolidinedione; dual PPAR« and
y agonist or a mixture thereof or their combination in the manufacture of a medicament for the
treatment or prevention of diabetes caused by insulin resistance or impaired glucose tolerance or

complication of diabetes wherein the complication is dyslipidemia, stroke, hyperlipidemia,



gl omem onephritis, glomerul oscierosis, nephrotic syndrome, hypertensive
nephrosclerosis, nephropathy; retinopathy, disorders related to endotheli al
cell activation, psoriasis, polycystic ovarian syndronme (PCOS), derbediiN 206

i nfl ammat ory bowel diseases, nyotonic dystrophy, pancreatitis,
arteriosclerosis, xanthoma, eating di gpyders, cancer or osteoporosis, or as
an al dose reductase inhibitor or as an antiinflammatory agent. 20. The use
of an agoni st of PPAR of fornmula (1) as defined in claiml to 5 or a

phar maceutiyeestholesermis; t ihyperelyeemiadi Ryicororasisai #thgrogrlerasis anlgptin HIASSERM,

Ireduct ase hwé&b:mdnorobesuy he}oﬁﬁyem&-y &tasisseptcme@vsse&lmbldtsefdens geral OfiRedel y drug ;
i popr ot ei order. treat dr.ug; cemc a

bi guani de g°§'1? 5. glome °é‘ﬂ'3f’?'§i| ’F‘F@B‘Pf\g‘ﬁég“%%‘f g s'é{?ld““‘?ﬁm%f SHii8st or a
m xture t heghesphtho; retiltphthy, GdRietareiara m aadbmehmauﬁmatwngpmhasﬁs poelgtyeadrent f or
the treatnent or. prop of . di.s srel ted to Syndro X. .21. The
use accor&i"ﬁﬂnts&nﬁ'&f n‘? éégﬁ(vﬁ%&cﬁqa "E F ?‘ ﬁ'geaﬁ?pé%{ogc’ﬂ?i ToResi ty,

i nsulin pesratits) aerioxldnsispsnthema sating dtxordanaq:aycealot estoppelosie @6 as amraldpse

cardi ovasq%g&sgm%p&ras arldntiinh F‘ﬁmk"?g gg (a conpound of formula (1) as clained
0 I ca

inclaiml or a pharmnmaceu onposition according to claim9 or 10
i n conbi n@Pi onTheowssoofi anapgonist ofi PRARME @mluli! dBusst defiged iimiglam tloto 5 arhwl est er o

absor pti 0@ Arrfa.aeem.éapsoméma{m &Q&Fﬁ%% 5tk or 1 g R éﬁﬂbﬁ%&@ inkiiBAL ment

drug; cemc ag I nsu uanl &/
t hi azol i d|c wiemieabsmmn hikier ar?dmbyﬂ%(géfﬁg st Ilmi’ﬂéelm sordes treR@ICBlOANgr t hei r

conbi nat i (Bde glycdiie a@&ﬂufnﬁﬁﬁluBi%uéﬁfdeasdiﬁﬁl}l{ﬁéemiﬁ‘i&zofh&hedn&ﬁdHﬁdl TPARGL A v
chol estero body bl o pl asma gl ucose, insulin, LDL, VLDL or free

fatty acigdisher p ﬁw@sélreh@f Pnbelr GorpiNigatigh insthe manufactyrp of g guedigament &sifound of

formul a ( hobatmentf Sropiythxisdf Gikcdid® Helafe@t drome ghar maceuti cal  conposition
accor di ng o C.b?el m9 or 10 in ’3% Y uf act ur e, of, nmedi canent_for fthe
t

treat ment 2 e Areptingte “EIAL}E% SqRYET j i, BYRertepsions pRESiLy, nsuliy
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30.  The 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 the manufacture of a medicament for the treatment or

prevention of diabetes caused. by insulin resistance or impaired glucose tolerance or
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34. A medicine for treating and/or preventing diabetes caused by insulin resistance or
impaired glucose tolerance compﬁsing administering a compound of formula as claimed in claim
I 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 dysliptdemia,

stroke, hyperlipidemia, hypercholesteremia, hyperglycemia, osteoporosis,
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insulin resistance, atherosclerosis, coronary artery disease or a cardiovascular disorder.

39. A medicine for reducing total cholesterol, body weight, blood plasma glucose,
insulin, HbA ¢, trigiycerides, LDL; VLDL or free fatty acids or increasing HDL in the
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 fo 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 8 agonist or their combination within such a period so

15 asto act synergistically and/ or additively.
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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 ., triglycenides, 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; thiazohdinedione; dual PPARa and [ agonist or a

mixture 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.



met hanesul f onyl oxyphenyl ) propyl am no} phenyl ] propionic acid. 51. A conpound
according to any one of clains 1, 2 or 3 wherein the conpound is
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acid. 52. A conpound according to any one of clains 1, 2 or 3 wherein the
conpound is (S) 2-Ethoxy-3-[4-{3-(4- 117
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49. A compound according to any one of claims 1, 2 or 3 wherein the
compound is (S) Ethyl 2-ethoxy-3-[4-(4-methylsulfonyloxyphenethylamino)
phenyl]propanoate.

50. A compound according to any one of claims 1, 2 or 3 wherein the
compound is (S)-2-Methoxy-3-[4-{3-(4-
methanesulfonyloxyphenyl)propylamino}phenyl]propionic acid.

51. A compound according to any one of claims 1, 2 or 3 wherein the
compound is 2-Ethoxy-3-[4-{3-(4-
methanesulfonyloxyphenyl)propylamino}phenyl]propionic acid.

52. A compound according to any one of claims 1, 2 or 3 wherein the
compound is (S) 2-Ethoxy-3-[4-{3-(4-
methanesulfonyloxyphenyl)propylaminc}phenyl]propionic acid.

53. A compound according to any one of claims 1, 2 or 3 wherein the
compound is 2-Ethoxy-3-[3-{3-(4-
methanesulfonyloxyphenyl)propylamino}phenyllpropionic acid.

54. A compound according to any one of claims 1, 2 or 3 wherein the
compound is 2-Ethoxy-3-[4-(4-
methylsulfonyloxyphenethylamino)phenyl]propionic acid.

55. A compound according to any one of claims 1, 2 or 3 wherein the
compound is (S)-2-ethoxy-3-[4-(4-
methylsulfonyloxyphenethylamino)phenyl]propionic acid.

56. A compound according to any one of claims 1, 2 or 3 wherein the
compound is 2-Ethoxy-3-[4-{3-(4-tert-butoxy-4-
methylsulfonamidophenyl)propylamino}-phenyl]propionic acid.

57. A compound according to any one of claims 1, 2 or 3 wherein the
compound is 2-Ethoxy-3-[4-{3-(4-
methanesulfonyloxyphenyl)propylamino}phenyllpropionic acid Arginine salt.
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58. A compound according to any one of claims 1, 2 or 3 wherein the

compound is 2-Ethoxy-3-[3-{3-(4-
methanesulfonyloxyphenyl)propylamine}phenyl]propionic acid Arginine salt.



