WO 03/ 033481 PCT/ |1 B02/ 04275 BENZOXAZI NE AND BENZOTHI AZI NE DERI VATI VES AND
PHARVACEUTI CAL COMPOSI TI ONS CONTAINING THEM 5 Field of the Invention The
present iwoantBmeirel ates to novel antidiabetic, hypoli pi eemse2/@nts obesity
and hypochol esterol em ¢ conpounds, their derivatives, their analogs, their
tautonmeric forms, their stereoisoners, their polynorphs, their
pharmaceutically acceptable salts, their pharnaceutically acceptable

sol vates and pharmaceutically |10 acceptabl e conmpositions containing them
to a process for preparing such conpounds. Mire particularly, the present
invention relates to novel alkyl carboxylic acids of the general, their
derivatives, their analogs, their tautoneric forns, their stereoi soners,
their ponnDrphs t hei r pharnaceutlcall acce able salts, their
pharmaceutical ly B éz ﬂY%%ANP acceptable 15
conposi tions containing them tﬂﬂ%ﬁ AFor reparing such conpounds.
The present invention al SLPMNBOEITEGN &Q%WN'NG\I EMedi at es, processes for
their preparation, their use in the preparation of the above said
conpounds and their use as antidiabetic, hypolipidemc, antiobesity and
hypochol est erol em ¢ conpounds. The conpounds of the present invention |ower
pl asma glucose, triglycerides, 20 |lower total cholesterol (TC) and

i ncrease hfgh-density |ipopr ot ei nFieldmf thebuyentipacr ease | ow density
| i poprotein (LDL), TMr&}émhﬁVéﬁn&q hengfid ﬁ(')\/%k ﬁ'{dﬁa%gﬁc i B, ntidBER
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and rel ated d| sorders ese conpounds’ are
hyperli pi dem acceptyte rsgltsy dlati ahaﬂmymncaﬂimlae:setpm‘odﬂ evtiaigs hglvphdrmgeenfically

at her ogeni, ¢ %‘ﬁeﬁgﬁé e&&?posﬁ/k% c()}{t%{nyn Q%gngergom typr!)éegopfroot el n and DL. The

conpounds of presen Prvention can be used frlge ft 56t certain
renal di seasesnporundmdl Mgreglpalrmmauﬂ;onéqahpnetans mgdnunmrnalacwctoemoeal salkyiephr otic
syndrone, 30 ensi;ve hr 0sg nd n The, sai
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conpounds ar e"h Oxghﬂsag fqgg rgelfeﬁa ﬁlrelr eﬁ%%fve%ntg‘? EIP%Sp ﬁﬁ}?l%}%“%"“bef“% eptin
resi stance, i fopak,ntkdr gérammrﬁ olhearlﬁ)mleqrphsdﬂﬁﬁ mﬁﬁmCaﬁbﬂtyeiicéwabwsadﬁ omre X

such as hyper &%{?Sipge?ﬂnaceu%cal yy accep?alfl)& Solva els st & gﬁannaceutlcally acceptable
15 compositions containing them, to a process for preparing such compounds.

The present invention also relates to novel intermediates, processes for their
preparation, their use in the preparation of the above said compounds and their use as
antidiabetic, hypolipidemic, antiobesity and hypocholesterolemic compounds.

The compounds of the present invention lower plasma glucose, triglycerides,

20 lower total cholesterol (TC) and increase high-density lipoprotein (HDL) and
decrease low density lipoprotein (LDL), which have a beneficial effect on coronary
heart disease and atherosclerosis.

The compounds of the present invention are useful in reducing body weight
and for the treatment and/or prophylaxis of diseases such as atherosclerosis, stroke,

25  peripheral vascular diseases and related disorders. These compounds are useful for
the treatment of hyperlipidemia, hyperglycemia, hypercholesterolemia, lowering of
atherogenic lipoproteins, VLDL (very low density lipoprotein) and LDL. The
compounds of the present invention can be used for the treatment of certain renal
diseases including glomerulonephritis, glomerulosclerosis, nephrotic syndrome,

30  hypertensive nephrosclerosis and nephropathy. The said compounds 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,



WO 03/033481 PCT/1B02/ 04275 2 coronary heart di sease and ot her

cardi ovascul ar di sorders. These conpounds may al so be useful as al dose
reduct asewprhiokd48prs, for inproving cognitive functions i RCTdBoRENMIRTAA,
treating diabetic conplications, disorders related to endothelial cel
activation, psoriasis, polycystic ovarian syndronme (PCOS), inflammuatory
bowel 5 diseases, osteoporosis, nyotonic,dystrophy, pancreatitis,
arteriosclerosis, retinopathy, xanthonma, eating disorders, inflammtion

and for the treatne of .. cancer.. The conpounds of t resent invention
are al so usef uﬁor(?nﬁry?fheéntc}lseeﬁfe Oth%rf&wborvg%lldébﬂiff)%ﬁfss hﬁ‘?eg? T R A
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i nhi bitors, hypolipidem c/hypol.i poprotei nenm c ent o such as fibric acid
derivati ves, rff%&“&f‘ i ‘6"%‘8%‘?’1 Bl @51 PR ed1sQY %és"tefaffél t%ﬁadot%ﬁla{)&e%l :
insulin, sulfacRyubatienedsoriassf poipdyatic Basie@r uatnef (HAWES)! myRMbAbty bowel

At heroscl erosi s and ot her peripheral vascul ar di seases effect. the quality
of life of’ mifiPHis OFROHSISe. MHRTHES o M¥SUPBhs| BECHBHES. at FEHPICHAOMs been

directed 15 tawad §th9,nﬁﬁ{t§61ﬂdjcgaﬂﬂ% tdordesl GhfmAlon IHACTE AL aRbelat @ a and
hyper | i pi dem a an devel opment of effective ther %&%uti c_strategies.
Hyper chol est er@PeH d b5 LoMpawH!s pfthe, atpseas inyenidiqnaare bratseldy & theeiieaimant at

exceeds arbi t raajol %ardi%ﬁ;mﬂ@df ¥laY6veCRld Bbasel B BRbindtRURbncoRRESR Witk onk ¢ haS
been accepted that "ideal"” plasma | evel s of chol esterol are much bel ow t he

"normal " | eveloraporg NG redpggnse iphibitpas, depevidenishynobiperspiempaictagentg | sk of
coronary aig ergiefli§east. (CADkerilal6CaREANRS a GO b Bhink C¥BkspbB &8 above
the "optimunt (or "ideal") val ue. There Is clearly a definite cause and

ef f ect-rel at i ansticpl; bstke sw ity pees msifestiar ol enmi a and CAD, particularly for
individuals with multiple risk factors. Mdst of the cholesterol is present
in the esterified forms wth vaghQiseddd@RhOERemM$oSUCh as Low density 25

| i poprotein (LDL), Internediate density Iipoprotein (IDL), H gh density

| i poprotein (HDL) and partiall s Very l.ow densjty lipoprotein (VLDL).
Studies clearly irdi¥at ¥t HRT TN Yo el reelegit 16 MY obet ween
CAD and at her ogg! &7 @81iéns ¥ fjéb SL1 Uitridke, CRALESAIRE QlieRRACRRAL Bedh | dIRSted
(Stampfer et al., N Engl.._. E/bd 325 (1991), 373-381) and the risk of
CAD i ncr eat®es HQves Pﬂ%qﬂga@mgth? elegy Fhypgseholgsiprolapiayngibyperlipidemia and

development of effective therapeutic strategies.

Hypercholesterolemia has been defined as plasma cholesterol level that
exceeds arbitrarily defined value called “normal” level. Recently, it has been
accepted that “ideal” plasma levels of cholesterol are much below the “normal” level

20  of cholesterol in the general population and the risk of coronary artery disease (CAD)
increases as cholesterol level rises above the “optimum” (or “ideal”) value. There is
clearly a definite cause ﬁnd effect-relationship between hypercholesterolemia and
CAD, particularly for individuals with multiple risk factors. Most of the cholesterol
is present in the esterified forms with various lipoproteins such as Low density

25  lipoprotein (LDL), Intermediate density lipoprotein (IDL), High density lipoprotein

' (HDL) and partially as Very low density lipoprotein (VLDL). Studies clearly
indicate that there is an inverse correlationship between CAD and atherosclerosis
with serum HDL-cholesterol concentrations, (Stampfer et al., N. Engl. J. Med., 325
(1991), 373-381) and the risk of CAD increases with increasing levels of LDL and

30 VLDL. ’



WO 03/033481 PCT/1B02/ 04275 3 In CAD, generally "fatty streaks"” in carotid,
coronary and cerebral arteries, are found which are primarily free and
esterifi edoodobxasterol. MIller et at., (Br. Med. 1, 282 @PCI8R)2/042741 -
1744) have shown that increase in HDL-particles may decrease the nunber of
sites of stenosis in coronary arteries of human, and high level 5 of

HDL- chol esterol may protect against the grogression of atherosclerosis.
Picardo et al., Arteriosclerosis 6 (1986) 434 - 441 have shown by in vitro
experinment that EL
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i nteraction betiedhcinibl eg‘éfﬁS‘P?BBg émeSteéﬂ\ﬁrQ%ﬁ%é%tThqyrﬁuégﬁég@F @éloma?( he
cause, the resitplete t%s&satof@m@ﬁr&é b1 tafd kbRAraneLlivel SIMBER Kb @ser gy
i ntake versus ener %ﬁexpen iture. Dieting, exercise an

suppr essi on hdgersedrlesieph iransppriopasilinnon et gb b fiol et 86&19&6}1«%@8 for

efficient g0 tiS@Q)apX‘hE@fofré ng%ntk hha3 19&r§ﬁé%ﬁ)l§'cﬂ81%st&1%l RYId RAd th&a genary
heart di sease, di‘abetes, stroke, 0&3‘ em a, gout, osteoarthritis,
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Di abet es and ig@gg)i n resistance is yet another disease which

severely, effects ‘the qual ity of large population in the world. Insulin
resistance is the dimnished 25 ability of insulin to exert its biol ogical
action across a br &hgsivakye Ereasyugiy raevadmt . in affuenisipreictes @ad doathee, the

body secretes cﬁbél@@ﬁ%'wlo}[ld%g hs Q%ﬁﬂ?tcﬁuééfof'n'ﬂcﬁbhhitﬁ ah® moB@RRENB Al Lsthlort i S
defect; failing whic the pl asna 1Eciﬁucose concentration “inevitabl é rai ses
8

and devel ofps igaees Hpdiblat essumpleery Thesaerey of ety arourdlear.ok is beievadee
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abnormalities |n |ng ypertensi on, hyperli pide
| nvest., 75  environment. Irrespective of the cause, the result is fat deposmon due to imbalance

between the energy intake versus energy expenditure. Dieting, exercise and appetite
suppression have been a part of obesity treatment. There is a need for efficient
20  therapy to fight this disease since it méy lead to coronary heart disease, diabetes,
stroke, hyperlipidemia, gout, osteoarthritis, redu;éd fertility and many other

psychological and social problems.

Diabetes and insulin resistance is yet another disease which severely effects

the quality of large population in the world. Insulin resistance is the diminished

25  ability of insulin to exert its biological action across a broad range of concentrations.
In insulin resistance, the body secretes abnormally high amounts of insulin to
compensate for this defect; failing which, the plasma glucose concentration
inevitably raises and develops into diabetes. Among the developed countries,
diabetes mellitus is a common problem and is associated with a variety of

30  abnormalities including obesity, hypertension, hyperlipidemia (J. Clin. Invest., 75
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350-357; J. din. Endocrinol. Metab., 66 (1988) 580 - 583; J. din.

| nvest., WO 030%A8) 957 - 969) and ot her renal conplicati @CI/IBmAI4RTHR
publication No. WD 95/21608). It is now increasingly being recognized that
insulin resistance and rel ative hyperinsulinem a have a contributory 5 role
in obesity, hypertension, atherosclerosis and type 2 diabetes nellitus. The
association of insulin resistance with obesity, hypertension and angi na has

been describe sygpdro havi ng, | i i 1C t central
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gl U(r:] ose i nL ol ]?neajgﬁekdi g irsolid ﬁsiis%h@l’uhﬁ rblﬂtri]‘%jl@ipbﬁﬁkﬁliﬁ@nia Lhﬁbez[ bdlﬁﬂildm| ya have
i gher risk of CVD. Nuperous studies in_the past have, shown _that |owering

of plasma t¥i gPifcr PRESLY: dhpetision. & Brlogg‘fr%ﬁ%laf“f iWPep%\rdE"i%E‘iﬁf apellitpy. dha 15

VLDL and i ncr easdcigiohlldf i6fi0inesiishe Wik Bbésity PhepeaBisich0arkia hkhiay RsCblear

di seases. PeroxisQ proliferator activated receptors (PPAR) are nenbers of

the nuclear r&eRpeESAs duafromehavine RHdngafranceyd the sswrmpaogspkRITkEPARY )

has been i nplégatmsd-kn regulating differentiation of adipocytes

(Endocri nol ogy, 135 (1994) 798-800) and energy honeostasis (Cell, '83

(1995) 803-812), reas.fhe alpha (a) 20 isoformof PPAR (PPAR(x). nedi ates
fatty acid oxi dati (”%plé#‘?ﬂi.la @ng‘ﬁcﬁq("ﬁ%ry 7B SqptoT Ca’fﬂh"("ﬁ?ggﬁ (§&P§) ?@é)"ﬂi‘qﬁer eby
resul ting i redpkdhioms@flarCiifeases. alligh Gisk €@V dladd @ thé) highbrASDB (L&MT I ent
Biol. 5 (1995) 618 -621). PPARa agoni sts have been found useful for the

treat ment of OB yLpowsom)3anoYiDht (Yegg bewn DeatniBerater) $8&Y Bhat

conpounds whi q{yﬁ&m ide@eN Bisnth QiviROLNc RPN AR/ IRRAR e Aifhcs daRSlBdot 0 be
25 useful for the treatnent of syndrone X (WD 97/25042). Simlar effect

bet ween the iWgeliphledinkgve higher ismARyV g diystops sidicshepast hawrdews e
ather oscl er osi & antoran e he Rl s e I 2 b e T80 5275 o
15 VLDL and increasing HDL cholesterol help in preventing cardiovascular diseases.
Peroxisome proliferator activated receptors (PPAR) are -members of the
nuclear receptor super family. The gamma (y) isoform of PPAR (PPARY) has been
implicated in regulating differentiation of adipocytes (Endocrinology, 135 (1994)
798-800) and energy homeostasis (Cell, 83 (1995) 803-812), whereas the alpha (o)
20  isoform of PPAR (PPARw) mediates fatty acid oxidation (Trend. Endocrin. Metab.,
4 (1993) 291-296) thereby resulting in reduction of circulating free fatty acid in
plasma (Current Biol. 5 (1995) 618 —621). PPAR« agonists have been found useful
for the treatment of obesity (WO 97/36579). It has been recently disclosed that
compounds which are agonists for both PPARo and PPARy are suggested to be
25  useful for the treatment of syndrome X (WO 97/25042). Similar effect between the
insulin sensitizer (PPARy agonist) and HMG CoA reductase inhibitor has been
observed which may be useful for the treatment of atherosclerosis and xanthoma (EP

0 753 298).



It is known that PPARy plays an inportant role in adi pocyte differentiation
(Cell, 87 (1996) 377-389). Ligand activation of PPAR is sufficient to cause
conpl et e werogiosaB1 di fferentiation (Cell, 79 (1994) 1147- 1Pe@Bix@bk1sdi ng
cell cycle wthdrawal. PPARy is consistently expressed in certain cells
and activation of this 5 nuclear receptor with PPARy agoni sts woul d
stinmulate the termnal differentiation of; adipocyte precursors and cause
nor phol ogi cal and nol ecul ar changes characterlstlcs of a nore

differenti at ed, s mali at I\/bI ecul ar | I 998 465- 470;
Car ci nogenesi s, gg%jﬂ’o"i‘gﬁlﬁt gggkﬁpgé’ apdgportagt, 1"56‘?‘P°°Y@431ffi"99t73)t10237 241)
and inhibiti O(fCeﬂf SEXDEHSITB Y, PLRsiAL&IVaRNE OF HPIASS U shiERRRETo Raggarch 58
(1998) 3344 10 3352). This would be useful in the treatnment of certain
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energy expenditure and cause impaired glucose tolerance, type 2 dlabetes
15  cardiovascular diseases and such other interrelated complications. Kallen et al
(Proc. Natl. Acad. Sci. (1996) 93, 5793-5796) have reported that insulin sensitizers
which perhaps due to the PPAR agonist expression lower plasma leptin
concentrations. However, it has been recently disclosed that compounds having
insulin sensitizing property also possess leptin sensitization activity. They lower the
20  circulating plasma leptin concentrations by improving the target cell response to

leptin (WO 98/02159).
Prior Art

A few alkyl carboxylic acids, their derivatives and their analogs have been
reported to be useful in the treatment of hyperglycemia and hypercholesterolemia.

25  Some of such compounds described in the prior art are outlined below:

i). In our international publication No. WO 99/08501 we have disclosed the

compounds of general formula (Ila)



(CH2)n (OmAr 8 0 (Ila) MNM" HR5 YRIO R4 ROO wherein the groups R, R2 ;
R3, R4 and the groups R5 and R6 when attached to carbon atom nay be sane
or differwpto3@sdsr epr esent hydrogen, hal ogen, hydroxy, niPCTGBOXOAATIO,
formyl or unsubstituted or substituted groups selected fromalkyl, 5
cycl oal kyl, al koxy, cycl oal koxy, aryl, aryloxy, aralkyl, aral koxy,
heterocyclyl, heteroaryl, heteroaral kyls; heteroaryl oxy, heteroaral koxy,
acyl, acyl oxy, am no, acylam no, nonoal kyl am no, di al kyl am no, aryl an no,
aral kyl am no, al koxycar bo;%; , aryl oxycarbonyl, aral koxycarbonyl ,

al kyl thi o, al koxycar bonyl aj no, Har yl oxycar bonyl am no,

ar al koxycar bonyl am no, Reagoxy¥i,c610 acid or i tis, derivatives, or sulfonic
acid or its derivatives; or ChLM- (G
0X0 group when they ar Rj N
to nitrogen atom represent %/dﬂ-bgesn, hydr oxy, of rnyIYBHO unsubstituted or
substituted groups sel ected Trom al kyl, cycloaPKyl, al koxy, cycl oal koxy,
aryl, aral kyl, ,hetepracyclyl,i phetes 6 Xy, 15
amino, acyl am'fi r,emrr%lﬁo%?%él%mﬁr?o’,ﬁd% E{lﬂ glgh%&lﬁ{pggiﬁ%nﬁ%%ﬁdaﬁﬁi no,
aryl oxy, aral kesbyn atoet, emaydreydaoeyor difirentcad attcescyt hyalrdessyhadoesaiipdroxy,

aryl oxycar bonyl, aral koxycarbonyil . i a J ckgnmdardvati ves,
or sul foni c aditP &1 ﬁYp'gs?r ul?x]?sggﬁéeés(é}n%lgﬂsgmﬁegt %}ragﬁa%/%)érln&éégl fergrgleﬁ L om
oxygen, sulsf urcyclealkyiRlalkowhe cgelddlkoxys epil.eseidxy, hyedndgeralkory.uhsetosydlylut ed or

substituted groups sel ected. from alk 2 yl . qar r |, acyl,
al koxycar bo ny|hetegﬁﬁwin%§*8§’ﬂﬁé}?¥§n Wﬁ?%%’?i%%b%?%ﬁ%@%& g aalbu%gl?x},%\r gllrng%)i esent s
unsubst it ut ed eflasist i hwneskghmalognt deillngdrsinar f aykhiay, onedralisylawino,

het erocyclic group; R7 represents hydrogen atg hydroxy, alk al ogen,
| ovier al kyl, (FHSEBLEIPYL ed ora%{%%‘ia%l]%"&?led ar a?r%?x%?rrggrax’or fo?a ltgﬁl)bond

t oget her Wit h atRgcadshingidio, GirPldRy dBoni38minep raetlent/sarbongtaogen, calyaybxy

al koxy, hal ogen, Tower 25 al kyl group, acyl, unsubstituted or Ssubst%tut ed
aral kyl or10R8 a‘cinlrorrsitsalcﬁmtd’e&@gé@%mw acjf phitsRyeriveigvesefsiecs @At R g

aral Kyl | al KoxguaBORgERcrs iy POl B, o B0 Basi bl Eboruts s '

when attached to nitrogen atom represent hydrogen, hydroxy, formyl or

Oray al so represent an
and ®8 when attached

unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy,
cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy,
15 amino, acylamino, monoalkylamino, dialkylamino, arylamino, aralkylamino,
aryloxy, aralkoxy, heteroaryloxy, heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl,

aralkoxycarbonyl, alkylthio, carbbxylic acid derivatives, or sulfonic acid derivativgs;

X represents a heteroatom selected from oxygen, sulfur, or NRI! where R11
represents hydrogen or unsubstituted or substituted groups selected from alkyl,

20  cycloalkyl, aryl, aralkyl, acyl, alkoxycarbonyl, aryloxycarbonyl or aralkoxycarbonyl
groups; Ar represents unsubstituted or substituted divalent single or fused aromatic

or heterocyclic group; R7 represents hydrogen atom, hydroxy, alkoxy, halogen,
lower alkyl, unsubstituted or substituted aralkyl group or forms a bond together with

| the adjacent group R8: R8 represents hydrogen, hydroxy, alkoxy, halogen, lower

25 alkyl group, acyl, unsubstituted or substituted aralkyl or R8 forms a bond together
with R7; RY represents hydrogen, unsubstituted or substituted groups selected from
alkyl, cycloalkyl, aryl, aralkyl, alk_qu:carbonyl, aryloxycatliqnyl,



7 al kyl am nocar bonyl , aryl am nocar bonyl, acyl, heterocyclyl, heteroaryl or
het er oar al kyl groups; R10 represents hydrogen, unsubstituted or substituted
groups swbeswadsfrom al kyl, cycl oal kyl, aryl, aral kyl, alPkoAB@abTNyl ,

aryl oxycar bonyl, al kyl am nocarbonyl, arylam nocarbonyl, acyl, ‘

het erocycl yl, heteroaryl or 5 heteroaral kyl groups; Y represents oxygen or
NR12, where R12 represents hydrogen, alkyl, aryl, hydroxyal kyl, aral kyl,
het erocycl yl, heteroaryl, heteroaral kyl groups; RL0O and R12 together may
forma 5 or 6 nbered. cyclic_str.ucture .containi n : | east
one nitrogen &t ﬁ?ﬁﬁﬁmaﬂ¥ﬁh ﬁﬁ%m%ﬁq?%ﬁgwlya%@htégﬁnggépgr]ﬁgéggﬁad itiona
het er oat oms sgl Ill%.ﬂ?’i OXYIOER e Stbsl Wyfirdden, NidkiiRERAd drhabitintkd peupy oup to
represent ed bg;l t-QI?)CHZ r%’, . n%r; beS 1Ea?{tda%ched ei ther through a_nitrogen
atomor a casteedatiom abkylscxstoalkt etjah aralkgi AEorYERONYY ARG
integer O or - Of i S EcaRRAPOUNGS!, | SeRRRYENYL, N fepirala 64 1Db) O
-1AMr/ Y -OH%?yé?Eﬁﬁgﬂp@Q’vaE&~ N f5 i1y In erngtioggy publication No. WO
00/ 64888 dissChesatalle] 6RUPY YN@pres@ertayadn dr VR, ahdrb REY rdRiesefits REdrogeR7 Cl E-Z
(I'ltc) ¢cB~1)d R R4 R RB wherein Arl and Are are independentI%)aryl,
fused aryl cyclatkl, keiyydrokyald, arakkyl, bstetogslibyhetergand ebpterpsrplica @pwpsyR i enyl |
fused aryl heterocyglyl, heterparyl, fused, 2Q heteroaryl cvcl. , fused
het er oar I cyclaé‘éiRéglt?geFll% &y 8’Enétaosa?ry%’]3§?81bgﬁ Icy‘gl}c ?trdlg{eu}c{fa SRR KDY

het er oar yl het QfRGY GlaHs ofe hitrofen SlomSEAd Shkh ndR1GhtiofKlI) conhdRi 4@ OF mad¢ O) NR14,

NR14C( O N(R15), 'C(R14)=N; cheni cal,  bond an like: B i . NR19,
Chem'Cf: a|) ( )additci:(onal h)eteroatoms srgected from oxyageg, stuﬁgr 01; m?rbgen; Ithse Hﬂkmsg group 9, a

10  represented by —(CH2),-(O)m- may be attached either through a nitrogen atom or a
carbon atom; n is an integer ranging from 1-4 and m is an integer 0 or 1.

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

O (@]

@Nj MOH ’ '(IIb)
! o)
(CHg)— ~

15 ii) International publication No. WO 00/64888 disclose the compounds of

general formula (IIc)

R R3 R® "R’
D
R? R* RE R®

wherein Ar' and Ar’® are independently aryl, fused arylcycloalkenyl, fused
arylcycloalkyl, fused arylheterocyclenyl, fused arylheterocyclyl, heteroaryl, fused
20  heteroarylcycloalkenyl, fused heteroarylcycloalkyl, fused heteroarylcyclenyl or fused
heteroarylheterocyelyl; A is O, S, SO, SOz, NR”, C(0), NR'™C(0), C(O)NR™,
NRMC(O)N(R'®), C(R')=N; chemical bond and the like; Bis O, S, NR', a chemical
bond, C(O), N(RZO)C(O) or C(O)N(RZO); E is a chemical bond or an ethylene group;
ais 0-6; b is 0-4; c is 0-4; d is 0-6; g is 1-5; h is 1-4; R, R’, R’ and R’ are



bond, (O, N(R20)C(O or C(ONR0); Eis a chenmcal bond or an ethylene
group; ais 0-6; bis 0-4;, cis 0-4;, dis 0-6; gis 1-5; his 1-4; Rl, R3,
R5 and RMwaroa/o¥¥@803/ 033481 PCT/ |1 B02/ 04275 8 i ndependent | y PordBay&n7s

hal ogen, al kyl, carbonyl, al koxycarbonyl, or aralkyl; R2, R4, R6 and R8
are independently -(CH2)g-X; g is 0-3; X is hydrogen, hal ogen, alkyl,

al kenyl , cycl oal kyl, heterocyclyl, aryl, theteroaryl, aralkyl,

het er oar al kyl , hydroxy, al koxy, aral koxy, heteroaral koxy, carbonyl,

al koxycar bonyl mdé;ehdrea;ﬂs»lhyarog@pmogeﬁ AR 14D, a1R cﬁﬂB@n}h'df%rall%/l'I%z 1%91020
R21CC, cycl o-im de; R21O2SNH, R2

R210- 2, 4-t hi azdl A& ﬁoﬁﬁ lné?PeP@‘iI}ﬂé{zégyr)q XA ’é)pa%‘rpXés @Vdfpﬁ@sé‘alé‘éfr’?p@lm&ls i's
shown in for nudiReny], | Flohiic), heRERYAA LN het@bR GATEHM, 38 and
VIO 96/ 04260 di sclngsed; i ky])(’:orrpou?l o5 et orrrﬁg%g MZ R Gocal) %%%O COOH
H ' OCH2Rb wheHkesy %ra%ﬁraeéietﬁmmﬁw%nfeka&)dr yarlkwcaz ki dpezelid ml
represent GF3, @h‘?@ﬁn@&h@ﬁﬁe Aid krﬂ'd;é' REVRRY 8o liside; CN, R*'0,SHNCO,
(S)-3-[4-[2-[ N Z benzaxazo [‘am no

et hoxy] phenyl ]Réogsé\flé N@in{u@r?eﬁhm ipenypenteirazoldi d (11 f). ,COOH Il H
OCH, CFz 15 \/ -0 |v) I nternational publication Nos. WO 94/13650, WO

94/ 01420 and W, 3%6@0519 Q88s REowonIMdsaRf general fornula (11 Q)
A -X-(CH2)n OA2 A3- 1119) wherein Al represent aromatic

het erocycle, A2 rep ubstltut ed benzene kng 20 and A3 represents
moi ety of formula ( CH-( 'n R1 represents ale'h groups m
is an integer of 1- ﬁl’ oNgymsSubstitu 21

represents C=0 or C—S R2 represe where R3 may be hydrogen, aI kyl ,
aral kyl, or aryl group and n is an eger of 2-6.

1i1) International publication Nos. WO 95/03038 and WO 96/04260 disclose

10  compounds of formula (II e)

oty S COOHb\ e
R=N_~g H OCH.R

wherein R2 represents 2-benzoxazolyl or 2-pyridyl and RD represent CFa,

CHpOCH3 or CH3. A typical example is (S)-3-[4-[2-[N-(2-benzoxazolyl)N-

methylamino] ethoxy]phenyl]-2-(2,2,2-trifluoroethoxy)propanoic acid (II f).

CH _.COOH
N 3
I arf
©: \>_N \/\Om OCH,CFs
@]

iv) International publication Nos. WO 94/13650, WO 94/01420 and WO
95/17394 disclose the compounds of general formula (I g)

15

A—X—(CHy)—O0—AZ—A3—Y - R (I g)
wherein Al represent aromatic heterocycle, A2 represents substituted benzene ring -
20 and A3 represents moiety of formula (CH?)m-CH-(OR"), wherein R! represents alkyl
groups, m is an integer of 1-5; X represents substituted or unsubstituted N; Y
represents C=0 or C=S, R? represents OR® where R may be hydrogen, alkyl,
aralkyl, or aryl group and n is an integer ef 2-6.

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



An exanpl e of these conpounds is shown in formula (11 h) WO 03/033481 9
CO2CH2CHs PCT/1B02/ 04275 NCHs r ITT 1 (Il h) ON _,~O - CPh v)

| nt er nat i woaB/0pa4Bl i cati on No. WO 00/ 49005 di scl ose the comwgauBRes040715

general formula (Il i) 1 Z1 R Het L2 -Y i R2 5 wherein Het is an

optionally substituted, saturated partially saturated or fully wunsaturated

8 to 10 menbered bicyclic ring, Rl is opgionally substituted aryl or

optionally substituted heteroaiyl, R2 is hydrogen hal ogen, |ower alkyl or

| ower al koxy, LI is an -R3-R4 |inkage where ' ﬁ' kyl ene, al kenyl ene or
eihekeo

al klynyl enﬁ and R4I i s a dir e@ysbond@Efbg* Ret er ogygl oal kyl ene,
aryl ene, heteroary @' R\ =Z S, ARS-C(=22), -Z2-, -C(=0,
~C(=NCBS) -, - NRS- | E—,}%EF) e es NRg\I\Nﬁs\-@GQL -OC(:O)-,C(-C%:O)-O,
-OC=0-NRS, -NRS-C(=0)-0; L2 is _optionally substitufed alk}{l ne,_ or

al kenyl ene, YV)s chittseatipnal paicaiiqnd N &VQOQQ/@%@Sa losp the SCRRS ﬁcﬁdof he

correspondi ng ghe%ifgﬁﬁﬂo@@pi)t hei r prodrugs and pharmaceutically acceptable
salts and sol vates. 15 An exanpl e of these conpounds is shown in formula

(I'l j) COOH vi) International publicati No. WD 94/12181 di scl ose the
compounds of general forpiRa—Het—K)'—% Y- M—AB (1Mk) 20 aryl is a 6
menbered aromatic ring containing 0, hy¢ or 3 nitrogen atons and either
unsubstituted or substituted with R8 and BO; X represents NH2, NH C(=NH) -
and the Ilike or 4 to 10 nenbered nono or polycyclic aromatic or ’

nonar onat | G T iwri%re%ﬁ/ %e‘% Ms an optionally substituted, saturated partially saturated or fuily
unsaturated 8 to 10 membered bicyclic ring, R! is optionally substituted aryl or
optionally substituted heteroaryl, R? is hydrogen halogen, lower alkyl or lower
alkoxy, L' is an ~R3-R* linkage where R? is alkylene, alkenylene or alkynylene and
R* is a direct bond, cycloalkylene, heterocycloalkylene, arylene, heteroarylidinyl, -
10 C(EZYHNR®, NR3-C(=23), -7%, -C(=0), -C(=NOR?)-, -NR’-, NR’-C(=Z»)-NR’, SO;-
NR® NR’-80,, -0-C(=0)-, -C(=0)-0, -O-C(=0)-NR’, -NR’-C(=0)-O-; L? is
optionally substituted alkylene or alkenylene, Y is carboxy or an acid bioisostere and
7! is NR® and the corresponding N-oxides and their prodrugs and pharmaceutically
acceptable salts and solvates.

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

H
Ower N (ii j)
HN_<\N:©/\g/ \@NCOOH

vi) International publication No. WO 94/12181 disclose the compounds of
general formula (IL k)
X—Y—Z—Aryl—A—B (1 k)
20 aryl is a 6 membered aromatic ring containing 0, 1, 2 or 3 nitrogen atoms and either
unsubstituted or substituted with R® and R%; X represents NHy, NH-C(=NH)-, and the
like or 4 to 10 membered mono or polycyclic aromatic or nonaromatic ring system

and containing 0, 1, 2, 3 or 4 heteroatoms selected from N, O or S either



and containing O, 1, 2, 3 or 4 heteroatons selected fromN, O or S either
WO 03/033481 10 PCT/ 1 B02/ 04275 unsubstituted or substituted; Y is selected
from CO 8welokywb348C4 i o cycl oal kyl, Co-s al kyl - NR3- CO Co_®cCaliggd/q4275

Co- sal kyl - CONR3- Co-s al kyl, Co_s al kyl-0OCo-s alkyl, C_g alkyl- S(O.-Co-8
al kyl, (CH2)o-s aryl-(CH2)o-s, (CH2)0-6 aryl-SOri , (CH2)o_8 aryl-CO (CH2)o
8, (CH2)0-6 aryl-SO2-(CH2)o-6-, (CHZ)O-q NR3- (CH2) 0-6-, (CH2)0-6
aryl-CH(OH) -(CH2)0 5 6-, (CH2)0_8 CC]\IH-(CHZ)O s-, Co_s al kyl - S02- NR3- Co-s

| kyl, CO | kyl -
gn ?/nt eger Sf ?8%%“@3"5“"6‘%0%?’:’3“}&“‘)/‘% & i8i S%@B@%ﬂé@%é@ﬁy%) %%\lﬁy%ﬁ-%\{%?r enis
Eggg %Qaa)zyw(@%gm Q'd%)s.il l(daﬁ_gﬁiﬂmwwalwﬁb@omﬁlﬂds@lmﬂ

n

( CH2) n02( mzﬁkp)nﬁwz%@@m fﬁyl (féiz} @h&‘?@ éaﬂsf %#@Mﬁ?@@( CH2) n,
( Cr2) MCRA=CRA( g, ar SN ML s MCHCRU LA @i ) ow Ot and
are each independent| i nteger mOoO t Aryl is_a %d
aromati c risng es{stiam- @MH;{(CFHZM (0- 811kY}ZSOZSNRGF30 421 K7 laPorAlky érgpngpﬁﬁb
unsubsti t ut ed cordp?lgl?%ﬂ &Qﬂ Wity RBerePh Q¥i dechitRataoen2Az end (CHZ m the

Aryl ring, bonde must  contai'n at | east one het eroagorﬂ 15 Bis
0 ~(CH2)0-1- lergerﬂ@ﬁm shoR1 0 frm1 @Fh)m R7(CHamORH )R CHANRIE Hodiy o

i ndependent | e 0 11 ,
iy AR LMo R ol

6) al kyl oxy, (((BH@)nﬁ@ﬁ(Cbh]nkyl (CHr)y$(@@ZB) al KGHpm @ic\é‘)z)al ky (eHp i ey

20 6) al kyl and E@I@Pl s sel egted drQmRA XY,
(Cl_s) alk I o] 8ﬁ§088€ﬂ{%§} )?5) a :’i)man?ot ke; An%\éexgnpl e of &?{ﬁgse
compounds is qnﬁmCE@(@MMHZ),QGH(GH)(CHz)y wWhEEHN aNHSORBech/iGigendatngr 11
integer from 0 to 6; Aryl is a 6 membered aromatic ring system containing 0, 1, 2, 3
or 4 N atoms and either unsubstituted or substituted with R®, provided thgt when A is

(CHa)m, the Aryl ring, bonded by Z and A must contain at least one heteroatom;

15 Bis
8 o
O R\/R
T o)
C—R TR
,,( (CHz)o--C—R
R6 R7 or R10 R11

RS, R’ R%, R%, R and R are independently selected from hydrogen, fluorine, {C;.
¢) alkyl, hydroxy, hydroxy(Ci.) alkyl, carboxy(Co.c)alkyl, (C1)alkyloxy, aryl(Co.
oalkyloxy, (Csg)cycloalkyl, aryl(Co.)alkyl, (C1.¢)alkylcarbonyloxy,  (Co.

20 ¢)alkylamino(Co.)alkyl and the like; R is selected from hydroxy, (Ci.s) alkyloxy,
aryl (Co.6) alkyl and the like; ' :

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

COOH (i

: NHSO,Bu



PCT/ 1 B02/ 04275 vii) International publication No. WD 93/16697 and US pat ent
No. 5,227,490 disclose the conpounds of general formula (I1 m RL 2 RC\
TR2 (11 MVO0BA3348t -- Z-Y-X COOR3 R is chosen from hydrogecT/ep/@2z kyl ,
aryl C4-1o al kyl, aryl, carboxy, Cl-6 al kyloxy, 5 carboxy Co-6 alkyl,
carboxy Cl-6 al kyl oxy, hydroxy Co-6 al kyl, Cl1-4 al kyl sul fonyl Co- 6 al kyl,
Co-4 al kylam no Co-6 al kyl, aryl Colo alkylam no Co-6 alkyl, C2-1o

acylam no Co-6 alkyl, Cl-4 carboal koxy Co-6 al kyl hal ogen, R2 is

i ndependently chosen from_  hydroge 0, yd Cl-§ a wher ei n
the al kyl gr ot i sInEeE‘E?é‘PPatlLﬁuégC gn %ngﬁbs%?féﬁ? Zci‘,négﬁgaatf%yﬁ%xéi?ﬁadfgyl Co- 4
al kyl, aryl CgrfoltybaxpouadibiioherdliflaiulaRB hp hydrogen, C1-6 al kyl, aryl

Cl-lo alkyl; Zis NR4AR5 or a 4 - 9 nmenbered nono or bicyclic ring system
containing 1, 2 or 3 heteroat oRk selected Ezom N, 0 or S and either

unsubstituted or substituted,; i 6 yl either unsubstituted or
substituted, C4 8 cycloal kyl, pr?l , - NH, -NH(@80)- and the like; X
is O SO 502, S, CO -NR4CO, R4- and the |ike; 15 An exanple of

t hese conpounds is shown iz§oxmil a (1ICOPREOOC2HS | HN (CH2) 40\ OH Few
(3-phenyl a-hydroxysubstijuted propionic id derivat]i \ 20

reported whi cé\ EaResepdEnm f}%%ﬂgeaséi’ﬁ?lﬁnﬁé&f@f’ésa oF r}i?’hcg%/bg)%}{f?ﬁ@g}@%o ’ t ar get
ol ecul es. 5 SeiBoBf CEHaRyICOIRAY TS alk§ Tl | B@ebxiyrCotshtkyhrd eralladdulfema Cout | i ned

B o B ot o AR Cald %, FROSAG316, 5 el 855 SOTROUS

Cy¢ alkyl, Cy-4 carboalkoxy Co-¢ alkyl halogen, R? is independently chosen from
hydrogen, halogen, hydroxy, Ci- alkyl, wherein the alkyl group is substituted or
unsubstituted, Ci-¢alkyloxy, aryl Co-4 alkyl, aryl Co-s alkyloxy and the like; R®

10 hydrogen, Ci-6 alkyl, aryl Ci-1o alkyl; Z is NR4R® or a 4 - 9 membered mono or
bicyclic ring system containing 1, 2 or 3 heteroatoms selected from N, O or S and
cither unsubstituted or substituted; Y is Ci-¢ alkyl either unsubstituted or substituted,
Cgg cycloalkyl, aryl, -C(=O)NH-, “NH(C=0)- and the like; X is O, SO, SO, S, CO,
NR*CO-, CONR*-, CH, and the like;

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

| COOC,Hs
oy o
HN/\___>'(CH2)4O OH

Few p-phenyl o-hydroxysubstituted propionic acid derivatives have been
20  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:

i) European Patent Application EP0816316 discloses compound of formula
(IIo)



C, OH R2 PCT/1B02/ 04275 The conpound of forrmula (va) was further converted

to 1, 2-et hanedi aol derivative of the fornmula (Ilp) Rn OH (lIlp) . ,I OH
R2 5 Theswob3@3mshanedi aol derivatives are useful internescatBe/ for5 t he
pharmaceuticals and agricultural chemcals. ii) Japanese Patent

Application JP 10017540 di scl oses conpound of forrmula (l11qg) NH2 HO'

-C2Bzl 1o The conpound of formula (llr),,was further converted to a

conmpound of forrmula (vd) O-CO2Bzl WO 03/033481 PCT/1B02/ 04275 13 Sunmary of

the Invention Wth, an objective to developsnoveL conpounds for the

treatment and / or prophyl aRls of @R’rel ated to increased | evels of

| i pids, especially to treat | yceridem a dilm) to | ower free fatty
o

acids, for the treatnent and 5 popphyl axi s of di seases descri bed as
Syndr ome- X whi ch i ncl ude hy pi dem a, hyperinsulinem a, obesity,
insulin resistance, insulin resistance leading to type 2 diabetes and

di abet es conplihe abmpaisdtoli rrmofa, (v4)ovas thimthet camemeitp | Fethinsdiaclalstividgier ef n
insulin resistgﬂfe HSQ@@e pat hophysi ol ogi cal mechanism for the treatnent
of hypertensﬁ et sclerosis and coronary artery di seases with better
efficacy, 10 potency and | owgt toxigity &ﬁlfocused our research to devel op
new conpounds (Ilp)

D
RZ

5  These 1,2-ethanediaol derivatives are useful intermediates for the pharmaceuticals

and agricultural chemicals.

ii) Japanese Patent Application JP 10017540 discloses compound of formula

(I1g)
NH,

(lq)

HO~ ~CO,Bzl

10 The compound of formula (XXr) was further converted to a compound of formula (vd)

NS
| 0 /©/ (i)



effective in the treatnment of above nentioned di seases. The nmain objective
of the present invention is therefore, to provide novel (3-

aryl - a- oxwoub®si4But ed al kyl carboxylic acids and their deriPcatiBex®273 heir
anal ogs, their tautoneric forns, their stereoisoners, their pol ynorphs,
their pharmaceutically 15 acceptable salts, their pharnmaceutically

accept abl e sol vates and pharnmaceutical g¢onpositions containing them or
their m xtures. Another objective of the present invention is to provide

novel j3-aryl-a- oxysubstituted glk | c ey |i ¢ acids, their derivatives,
their anal ogs, their tautonericlggﬁﬁggaiﬁ%éﬁ@§¥$¥eoisoners, their
pﬁlynnrphs, tPFir phﬂmaﬁeﬁuhm&?bhywaﬁpagﬁﬂpbabbﬁmsa$ﬁﬂw1hﬁﬁh&nand/(n

phar maceuti ca accept e sol yates an h ceytjcal conpositions

cont ai ni ng th&#@faﬁﬁe?ggﬁ?%??%F% e‘ﬁﬁlﬁ Wr??gva#géé Ogg%g%tesﬁ‘?ﬂ lyiteytreahgai nst
PPARO, and / aiypEihiRyceriadifiia Ofidi @Nedwley frddhial t ackdWG&0 el REMAGERSA 1 Br
addition to agonist actjvity a&ainst PPARa and_/ aor. PPARy. Anot her

obj ective of tHePhYESer dl???%n_qsﬂf‘\befisast %’nﬁ’f"&ﬁ‘%e‘”ﬁ"rﬁ}v&d S-I%YPWhP’éi@IP%
oxysub' sti t ut efpadidsilinead, bsbedityl, GnsiGh dssidiide,! ML ASKIaNRL Ie¥@8g td RRel 2

anal ogs, their tautoneric fornms, their stereoisoners, their polynorphs,
their phar macelitteteaspy dizheles perapitcation) thereof; frithe Fratmeaicidipess | Wheak ept abl e
sol vates and phafigeeRidahcalis HOPABIRYsRNEIGPThahMifs, rhemeOtredtheh o Xt ures
havi ng enhanced activities, without "toxic effect or wth reduced toxic
effect. 30 Yethvapismper. abpreesdlerods gnd taeeonpivesdsry ditrpesit Wil begen offisaevi de a
process fof, tgﬁte,neyr SR AkiQly, i BEueka BuOiSHES th td%e%zb AL YbmpamAOXY! 1 C
acids, their derivatives, their WO 03/033481 14 PCI/|1B0Z2/ 04275 anal ogs,

t heir taut omerdffectivsringhe trentaieont affabpeconersivpedsdisepsesi r pol yror phs, their

phar meceuti cally_aageRtaPhBeaak Le iNkbAShlecnBNRLTREENL! fablYigBhempRaD! €

sol vates. Still another objective of e present 1nventi I's {0 provide
phar maceut i calarylaoop@sbdtiiassalbficdBoxgliy heids axythaibddrivhtiiestheil knaloggahsioxyl i c
acids, their analogs, their, .5 derjvatives, their éautoners, their

st er eoi soner s, PHNBFEC SmPndhsih stercpliamprss Hiefts POlYRPIPAS e r PRaRRACFUlRLY ur es i n

combi nat i ons W dcbepBibld 8dllse thad HhafdceutitdlyeMidceptable | 468atss @AdphahhRutidredi a
normal |y enpl oyed i.n prepari rég such conposi tions. Another objective of the
present i nvent$oBROFEOLSGORRENA ety p Bieitimik@istedi at es, a

Another objective of the present invention is to provide novel B-aryl-o-

oxysubstituted alkyl carboxylic acids, their derivatives, their analogs, their
tautomeric forms, their stereoisomers, their polymorphs, their pharmaceutically
20  acceptable salts, their pharmaceutically acceptable solvates and pharmaceutical
compositions containing them or their mixtures which may have agonist activity
against PPARco and / or PPARY, and optionally inhibit HMG CoA reductase, in
addition to agonist activity against PPARo and / or PPARYy.
Another objective of the present invention is to provide novel B-aryl-o-
25  oxysubstituted alkyl carboxylic acids and their derivatives, their analogs, their
tautomeric forms, their stereoisomers, their polymorphs, their pharmaceutically
acceptable salts, their pharmaceutically acceptable solvates and pharmaceutical
compositions containing them or their mixtures having enhanced activities, without
toxic effect or with reduced toxic effect. |
30 Yet another objective of the present invention is to provide a process for the

preparation of B-aryl-o-oxysubstituted alkyl carboxylic acids, their derivatives, their



process for their preparation and use of the internediates in process for
preparation to of (3-aryl-a-oxysubstituted al koxy carboxylic acids, their
derivati vwe,030888rt anal ogs their tautoners, their stereoPSENBIRI4215hei r

pol ynorphs, their salts and their pharmaceutically acceptable sol vates and
their use as antidiabetic, hypolipdemc, antiobesity and

hypochol est erol em ¢ conpounds. WD 03/ 033481 15 PCT/|1B02/ 04275 Detail ed
Description of the Inventl on f3- Aryl - a- oxysubstituted propionoic acids of

¢ be( pCrRiEE?_EL) I q\?ﬁ’gth?ihﬁfl :%, t Q?quffe%r as%eréo(?%ﬂj’\[ksa bk %__gil‘or-phﬁ fReir10 rr--

derivati ves, Ibﬁhﬁhiceﬂﬂitallgbg&ﬁpmﬁesiltstaadjﬂmu\pharmat@mndly acmablesﬂlobflﬂ%l sorrer s,

e R i

attached to t&ﬁn&%’h@ﬁsﬂoﬁ&é@l -G YutRBu G iy cabiylieraetds, teid andpgse deitt
hydrogen, hal ogen, hydroxy, nitro, cyano, forn%@ﬁor subs ted
0

;
unsubst i t uf eddgivetiyss. éléellfeé"fué‘?inqﬁao%]él HGFPOISQUYRLss yPolympRp &y%e'f g
cycl oal koxy, @fiyles o@rfﬁéhﬂﬁﬁ(turérlﬁlkéﬁﬂﬁlnatﬁ)hah{ﬁmyabl&@irﬁér@&wbmh,,dﬂhﬁﬁEﬂ@ar yl,
het er oar al kyl , eteroaryl oxy, heteroaral koxy, acyl, acyloxy, hydroxyal kyI
ami no, acyl anpthe; medimpayaially PRyt in greppig %}ﬁli‘ ?Rﬁnpoé’rt‘wsam no, aral kyl ami no,
al koxycar bonyl, {%X&tﬁé%%@éﬁmlthe ﬁé@hﬂﬁ%ﬁ@ﬁ Resylovide ket yadragliates, a
aryl oxyal kyl , aral koxyal k al kyl thi o, thioalkyl,, al koxgtcar bonyl. am no,
ary| oxycar bonytoaess fior, th&lSpmpaﬂak@kvﬁaﬁb@ﬁFlea‘ﬁ‘ieﬁﬁsed“’éeérlbm?s OL PICRATAON ¢ g
derivatives, or.sul.fonic .a bvatid VaRir Bt RdiA agflof3 and R4
may represént f)g g o&sgﬁq?dg%k&\tx/ncarb%gﬂ s e e

their tautomers, thelr stereoisomers, thelr polymorphs, their salts and their

pharmaceutically acceptable solvates and their use as antidiabetic, hypolipdemic,

antiobesity and hypocholesterolemic compounds.



are attached to carbon atom R3 and R4 when attached to nitrogen atom
represent hydrogen, hydroxy, fonnyl or substituted or unsubstituted groups
sel ect ed Wooio3aBkyl , cycl oal kyl, al koxy, cycl oal koxy, ar YICI/IBo204R74 |

het erocycl yl, heteroaryl, 20 heteroaral kyl, acyl, acyl oxy, hydroxyal kyl,

am no, acyl am no, nonoal kyl am no, dial kyl am no, aryl am no, aral kyl am no,
am noal kyl, “aryl oxy, aral koxy, heteroaryl oxy, heteroaral koxy,

al koxycar bonyl , aryl oxycarbonyl, aral koxycarbonyl, al koxyal kyl,

aryl oxyal kyl, aral koxyal kyl ,_al hi o, thi %I I roups, carboxylic acid
derivatives, or sulfonic aciB¢ ts a heteroatorn

sel ected from 25 ORYG 1o o Rk ysibifobted pmi’oﬁ&fz @si@nbSthblBrekent invEk i) e BRIER |
l)oNR12, -O aryl - l1)o NR12, ere R12 represents hydrogen or
substituted omengrddgysmia @ ed group selected fromalkyl, aryl or aralkyl

groups; o0 is an integer gging from0-6; R10 and RIl may be same or
different and remlesent pshrogen or unsubstituted 0R5 y@stituted group WO

03/ 033481 PCT/ 1 BO sebeet ed f oah I or (§ral kyl
group; Ar represe ts ub T‘@U?eﬁ é QV g@%%%tﬂmuté% Iem S|ngle or fused
aromatic or het Cl roup; RS represents hydrog p7atom hydroxy,

al koxy, hal ogen, aIkyI HsuBstltuted or unsubstituted aral kyl group or

forms a bond ttl?egleﬁé}ﬁfaqut el hafifdh 288 Rt ta@tb AR Rins Rﬁlefr&ﬂé’r&ﬁﬁm’iess hyelr ogen, 5
hydr oxy, alkoxy, hal ogen, al kyl group, acyl subs uted unsubs |tuted
aral kyl or Reobmomhsa Bewd pb@g)éfq%lﬁalba {A50eREbI Pl Hﬁ’a

substituted o raccepg,ﬁtébs%ﬁ\}ateg R RUPR? §I§i ﬁt tledwlfld‘noa{ﬂaaﬁeiﬁﬁb thé& yﬁ‘b&al&ﬂ!@ﬁfl aryl,

aral kyl, al koxya al koxycar bonyl , aryl oxycarbonyl , alkylanlnocarbonyl
aryl am nocar bomyl be syl ot dlff@lteétr Wy ieprppent h)é‘irége@ahﬁPgenhéY‘EP’@ér“&T%Wa‘@r oups;

R8 may be hydrfgr%ﬁ;l" oPkub ?1!1'191%&' FEﬁsﬁgstﬁﬁtecﬂ-&ohﬂ%Hﬂ%& %ﬁ%{ﬂr@éﬂ{aﬁkﬁelilﬁ@@ed from

al kyl, cycl oal ary et erocycl yl het eroary

het er oar al loyl ogcloal‘psx,y, ¥ryl, eapyle&e atadkyb eyallersy, Baispenclybrheigrary lyhrisraarplyl,
represents hy en or s RSt it B8 ehigN OURSnoS elco ki, f rom

al kyl, aryl, qﬁPg”l °§Yk§$§£%%%§§§lgﬁete OC§C|§| Eﬂ%@éroar ,Cgr

het er oar al kyI rgdsmumslannnd\lehalkﬁmms,en@rslaUhn% alatadipflaveino.c hi r OX&W‘?%‘Y}aI cohol s

R s N T
carbon atons, amilgt, My disdlional |y aﬂmxy@rbonuhenm mor erylveyesena timino
S oL, ™ US4 O AR s g 0] AR sApeging from
derivatives; one or both of R3 and R4 may represent oxo or thioxo group when they
are attached to carbon atom; R3 and R4 when attached to nitrogen atom represent
hydrogen, hydroxy, formyl or substituted or unsubstituted groups selected from
alkyl, cycloaikyl, alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl,

20 Theteroaralkyl, acyl, acyloxy, hydroxyalkyl, amino, acylamino, monoalkylamino,
dialkylamino, arylamino, aralkylamino, aminoalkyl, aryloxy, daralkoxy,
heteroaryloxy, heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl,
alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid
derivatives, or sulfonic acid derivatives; X represents a heteroatom selected from

25  oxygen or sulfur; W represents NR'"2, -C(=O)—(CR10R1’1)0-NR12, -O-aryl-(CR'R'),-

NR'2, where R" represents hydrogen or substituted or unsubstituted group selected
from alkyl, aryl or aralkyl groups; o is an integer ranging from 0-6; R and R'! may

be same or different and represent hydrogen or unsubstituted or substituted group



hydr ogen, hal ogen atom such as fluorine, chlorine, brom ne or iodine;

hydr oxy, 20 cyano, nitro, fornyl, substituted or unsubstituted (Cl-Cl2)

al kyl growposspssi ally |inear or branched (Cl-Cl0) al kyl @Coaupoxuetrs as

met hyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, t-butyl,
n-pentyl, iso-pentyl, hexyl, heptyl, octyl and the |ike; cyclo(C3-0C6)alkyl
group such as cyclopropyl, cyclobutyl, cyglopentyl, cyclohexyl and the

| i ke, the cycloal kyl group may be substitut ed; (G C6) al koxy such as 25

e subst 1 ot el ol ik bt A oo ERISLRE RY B o by ot

cycl obut yl oxy, unsﬁbmm@emaahmmmgla:mcﬁlwaamhmwraiatérdcpalcl dgrigp; B heprssseﬁtlsoal koxy

group may be bstitute ar such a napht h and. t he

i ke, the aryl ﬁy&?‘kﬁﬁb aFPé‘ﬁ“@f@“’%&H%ﬁWﬁﬁ% |S§E%}‘“é?do?fp}m§%]ﬁe§ﬁ eHoxy,
napht hyl oxy angoter foik€a bbitetogétiérosh &6 aga@upﬁm;yxzbex{% Bigtdntsty@fbgcar al kyl
such as benzyl, phen hyl , C6H5Cﬁ2CH2CH2 napht h and the |ike, the
aral kyl grolp mEyoBeakabstrlogens dlkyh gopRgieyl, @W&&bltedsfe}m%ﬂw&ém bydyor

phenet hyl oxy, ném&ylam@ﬁwh@éﬁm RABN W PIROPMHaPXde AGoEde of | duBstit A Qﬁl 033481
PCT/ 1 B02/ 04275 17 the aral koxy group may be substituted; heterocycl Yl
groups such asUHsbstifttchgroups sylesied |fﬂ’i“h)?ﬁ<3’1 noeloabyh gyl apilladr plpripikyl,

pi per azi nyl anaksﬁ@arbbﬁs@, a%ybﬁ%&{y@cﬁﬁtwhm&&@b'@l ”%Yylzi?ﬁnéé&?l%ﬁqyf uaa;ﬂ

het er oaryl gr ou}ip;%%r rid hi en rro . oxazoly
thi azol yl , myylyl I@i@a@wﬁzhﬁtvparamgf@em ﬁmabgmb%sygeamsubsbwdfrur yl
and 5 the 'w keynsti\giniad %Fo%% Yb1eQEP %n{ramypecyaumﬂ tawlegmu@?tl%&é?@a i[yt

group such as furannet ridi nemet hyl', “oxazol erret , oxazol'e and
the |ike, the hdseayber hfrtwwralévbgrpumy RpTeserhs pxxggn,ewlfuhet @Boawbﬁr@i%/ and

het er oar al koxy,, Mbgl'{sﬁﬁﬂ}% c&%ﬁ%ﬁ%&%@ﬁ ed%?qngﬁggtﬁﬁﬁ@@éﬁ)h%yéel %Jn?ﬁlk d Fry?‘s

defi ned earller an stituted; as ace
propi onyl, be nlzsdydxyalkull tdvekyli keerotyvdyladyterogrybupr isipropelkid syolpst mt

acyl oxy group 000 e
substi t ut ed; a%? anlng&%ﬁ%ﬁg% sucﬁhgggﬁikfggg%J%ﬁﬁﬂiéﬁkﬁg%&ﬁffﬁﬂgxmg
NHCOC6H5 amﬂ tRemgﬂk@nnwmmnmaﬁd@hbmﬁsmbsnbmumamﬁnn@nmammmﬁamﬂmaﬁgmmmp such
as NHCH3, NHC2 zmnn 1 ﬁHCBH 3 and theﬂbi h nuxe%e ggﬁstltuted
di al kyl am no gfoup %cﬁ rﬁ?&fﬂ%)ﬁ Kha R PR e

whi ch 15 may b&lestabﬁdrrt mtygeln sahﬁ;tloamtnogelgﬁmnﬁ i€ ntegsrs HAMGE D froMIOHS ( CoHS) |

NHC6HAC " - T3, and the i chy nay substit ut
%‘c&ﬁa a&roups representede ’bymﬁ ﬂ nﬁ lg‘? may Ye lIject%g from

aral kyl am no grou
hydrogen, halogen atom such as fluorine, chlorine, bromine or iodine; hydroxy,

20  cyano, nitro, formyl, substituted or unsubstituted (C;-Ciz) alkyl group especially
linear or branched (C;-Cyp) alkyl group such as methyl, ethyl, n-propyl, iso-propyl,
n-butyl, iso-butyl, t-butyl, n-pentyl, iso-pentyl, hexyl, heptyl, octyl and the like;
cyclo(C3-Cglalkyl group such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
and the like, the cycloalkyl group may be substituted; (C;-Cg)alkoxy such as

25 methoxy, ethoxy, propyloxy, butylozy, iso-propyloxy and the like, which may be
substituted; cyclo(Cs-Cg)alkoxy group such as. cyclopropyloxy, cyclobutyloxy,
cyclopentyloxy, cyclohexyloxy and the like, the cycloalkoxy group may be
substituted; aryl group such as phenyl, naphthyl and the like, the aryl group may be
substituted; aryloxy group such as phenoxy, naphthyloxy and the like, the aryloxy

30 group may be substituted; aralkyl such as benzyl, phenethyl, CsHsCH,CH,CH,,
naphthylmethyl and the like, the aralkyl group may be substituted; aralkoxy group
such as benzyloxy, phenethyloxy, naphthylmethyloxy, phenylpropyloxy and the like,



C6HSCH2NH, C6HS5CH2CH2NH, C6HS5CH2NCH3 and the |i ke, which may be
substituted; am no group; al koxycarbonyl such as nethoxycarbonyl,

et hoxycarwormio334and the |i ke, which nay be substituted; arPgraryx@eizony
group such as 20 phenoxycarbonyl,. napht hyl oxycarbonyl and the |ike, the
aryl oxycar bonyl group may be substituted; aral koxycarbonyl group such as
benzyl oxycar bonyl, phenethyl oxycar bonyl ,, napht hyl net hoxycar bonyl and the
i ke, which may be substi t ut ed; alkoxyali group such as net hoxynet hyl,

et hoxynet hyl nd the |ike, the al koxyal kyI

gr oupymay )l;e s Bsalr‘? ?%i ou%rni}"llyog ﬁ?‘l“}/%qme&%dé’té?“% sEgHgDerpidmyl,
C6H5OCH2CH2,  naypillitinly ) xorphdlsny], apaplsﬂdhm |Ibli$ﬁ‘aZIﬁSh| £l theBkeD @neS HOSHLEF1ed;
ar al koxyal kyI rou ch as CGH; .C6HSCH20CH2CH2 and the 1i'ke,
whi ch may be sQ‘B%R F’?&'ﬁ&dubsﬂ%ﬁ% ?Efeil-‘/ 8P RYAh. as\FieH. Hhegryhdutyl mygebt.ut ed:

thi o (Cl-C6)al &@Mholyhﬁﬂhi‘dﬂlyﬂﬁﬂudﬁ@olﬁwB}&Uiatz&lglﬁ%traﬁcﬁ»}l @ﬁaﬂyt %&o% 1GRd may be

substituted; alko yc rbonyl am no group such as

the Iike, whiche Q?}Bré’i“iyf R may Wﬂﬁtﬁvtﬁﬁn%t%ﬁ%fﬁ]&ybmp %lelérﬂsas
NHCOOCBHS, N@ﬁ%ﬁ@ﬁ;yﬁ LR Hpxaz NHEPOGRHAGCHSg,gnd t he
i ke, which may be substp?{%t ed; aral koxycar onﬁl am no WO 03/ 033481 18

PCT/ | BO2/ 04275hf‘(\‘jf‘r“'(’ff‘t!ii)l ¥l g Kheodctpits Hbete thotempg]koxy, wherein

N( CH3) COOCH2 C6iidsroa (a%lﬁ%)em EiRies %@m%% gﬁg %;Ethggs a@te%rgl vatives

and the |I|ike, which may be substituted; carboxylic aci
such as ami desicyl pRED sEbNSRCeThRENEONYGiRMSY] aEONeiike, @@ﬂEﬂZgrOl@OﬁbﬂDF@eand t he

like, th ac [ aC| d

or 115 der uar antet o o8 N bEDITY OSBRI e, 8

| i ke, the sul fo e %Ebﬂﬁute‘éi@ﬁyl@lamo\%@pﬁavhbeNmfﬁi MﬁmCzW%éﬁHC@ébI@f,oups
ted b t | b | ect ed

represente VIEBSOEOHRa%d%@ 1iRe] fidht APk su%%%ﬁ%{i‘,ﬁﬁ%ﬂé%g&ﬂénﬁ JB¥up Fu%gsagr gﬁpg

from hal ogen, (e) tro, 0 Or unsu

10 selected f rNHCIth k@JHCzHydﬂH@j}knyHCaHl@owd tlwylﬂteoalwlhb:hymasalbylsubmédgyl
aryl oxy, aral y hetero ycIyI,
het eroaryl , ara k%/%@d ls%}’ SaN }P?b;ﬁyﬁm Ialébcm dyrlﬁbr% %39 ani no,

aryl am no, 15am mqab«ydbsntuaklkmylanamcbgmy}b ;sucalds}lmmrfaDNC%{QéH'g)hll\m&Hw&s
carboxylic aCilgl—siC?fh—f-I I"an etile \fﬁt I which 9 may be substituted; aralkylamino group such as
CeHsCHNH, CeHsCHCHoNH, C¢HsCHNCH3; and the like, which may be

substituted; amino group; alkoxycarbonyl such as methoxycarbonyl, ethoxycarbonyl

and the like, which may be substituted; aryloxycarbonyl group such as

20  phenoxycarbonyl, naphthyloxycarbonyl and the like, the aryloxycarbonyl group may

be  substituted; aralkoxycarbonyl grouf) such as  bengzyloxycarbonyl,
phenethyloxycarbonyl, naphthylmethoxycarbonyl and the like, which may be

substituted; alkoxyalkyl group such as methoxymethyl, ethoxymethyl, methoxyethyl,

ethoxyethyl and the like, the alkoxyalkyl group may be substituted; aryloxyalkyl

25  group such as CsHsOCH,, CeHsOCH,CH3, naphthyloxymethyl and the like, which

may be substituted; aralkoxyalkyl group such as C¢H;CH,OCH,, CsHsCH,OCH,CH,

and the like, which may be substituted; hydroxy(C;-Ces)alkyl, which may be

substituted; thio (Ci-Cg)alkyl, which may be substituted; (C;-Cg)alkylthio which may

be substituted; alkoxycarbonylamino group such as NHCOOC,Hs, NHCOOCH; and

30 the like, which may be substituted; aryloxycarbonylamino group such as

NHCOOCgHs, NCH;COOCsHs, NC,HsCOOCgHs, NHCOOCsH4CHs,

NHCOOC¢H4OCH; and the like, which may be substituted; aralkoxycarbonylamino



sulfonic acid or its derivatives. These groups are as defined above. 15 It
is preferred that the substituents on RL to R4 represent hal ogen at om such
as fluorwope3/ogtaBori ne or brom ne; al kyl group such as netrhyliBo2iaiA |

i so-propyl, n-propyl, n-butyl; cycloal kyl group such as cycl opropyl; aryl
group such as phenyl; aral kyl group such as benzyl; (Cl-C3)alkoxy,

benzyl oxy, hydroxy, acyl or acyl oxy groyps. Suitable groups represented by
X may be sel ected fron1oxygen or sul fur. 20 Suitable groups represented by

Ar may be selected from subs o] I ed from
di val )ént phen$ToEResuch A5h N ﬁf’rgﬁcwgﬁ &%hﬁlggfﬁg@?aﬁﬁ%bf uryl,
di hydr obenzof wiyln )d;@@@gwgmnwﬁc@ocﬂgmnea;oM@@@tﬂzcamo«zm| and nigol i nyl ,
azai ndol yl , azalnéolln razoly benzothlaz% oxazal.yl ... and t he
| i ke. The sub%li@at"d’éiht@a)bw %“g@ltﬁ%&ﬁfbf’@ﬂ‘rc&’élr?ﬁ &5 B‘g“ﬂ?’esaﬁ‘fé‘ 1> 8K ect ed
25 fromli ”ea?gN bremehed, abioea! d:MNH@lt Ogngedjc(nmf@@hal #y| likepphd onal |y

hal ogenat ed )aI koxy, hal ogen, acyl, amno, | am rgJ t.hio ?(?}
car boxyl i csor C@bb}fycliﬁ|aélda@9'f1él%the&ﬁ@YtbﬁéPlPSUH’é‘?di \?‘éfql%%m Thiss dabetTE et s are

defined as thegy s%fzﬁgf 0K ORI, s'dszvfez,WgoﬁmdiFJ 8hd @b 1iR&T thAr sulfBpic eaRNt
substituted or unsubdtitated divalent, phenyl ene, napht hyl ene, benzofuryl,

i ndol yl, i ndoldennvjpltlvesqmmbﬂ subsfitutedaz ai ndol yl, 30 azaindolinyl,

benzot hi azol yl or RUi t]#talr@ BLAURS, HERLOSRRIEHaPy RS
may be selected from ﬁy a%g@élre&ésgﬁgig}: & 3 al kyl  groups sucha}gs

net hyl , ethyl be peleqjogd framchatogen, lhiyfexy, (nGi10, @3}» ar Resebstiypied pr OSIOBOSPNBY 19
PCT! 18021 042752, SNEhe 5 5] 19W%nc! RO, cRIAREKY. AIAIRR. byt dakogen at om

such as flori® 318 | ne; such’as benzyl,
phenet hyl and all&oeydlk;kl,e aryidriyeliyl, rmglk@e'alkmh ultv;lﬂmqyeb’é thf?JrOwb shetyroaraliiylor RS

t oget her W|th resents S en se from
hal ogen, hydr % %?’kyyl hrd](fjoﬁ%aq%q E abI% I%%Hd ta@eé}{‘lggroélg%b%%ldroxy

(Cl - C6) al kyl g,nmpsmﬁmgzh aﬁ@larmﬁd;yﬂlwlthletglngdpﬁ, qar‘ttmylllc ands erhigs dariatives or
(Cl-C3)al koxy suych as hox. X ro | i ke; hal ogen atom
such as fl uor |SH mcc?ﬁ“?)f”i‘&? ‘%r\tg?'tb s}érgrgug ?r(r% o dépg\s acyl group such as
acetyl, prgpanoyl , Ithubwf&téﬁ,thameﬁtsalmwemsbﬁmiij mpubsdnh balbgduatonapughley| such
as benzyl phenet hyI and the |ike, which )
substituted orfluREneFhlopgePHEPTHC: %??HBFH@P% r%eglﬁ'g’. %hP'E’e sﬁ%&éﬁi §{éﬁ{’ 3 are
sel ected fromhglpgepeloddr®sp such as cyclopropyl; aryl group such as phenyl; aralkyl

group such as benzyl; (C;-Cs)alkoxy, benzyloxy, hydroxy, acyl or acyloxy groups.

Suitable groups represented by X may be selected from oxygen or sulfur.

20 Suitable groups represented by Ar may be selected from substituted or
unsubstituted groups selected from divalent phenylene, naphthylene, pyrrol, pyridyl,
quinolinyl, benzofuryl, dihydrobenzofuryl, benzopyranyl, dilydrobenzopyranyl,
indolyl, indolinyl, azaindolyl, azaindolinyl, pyrazolyl, benzothiazolyl, benzoxazolyl
and the like. The substituents on the group represented by Ar amy may be selected

25 from linear or branched optionally halogenated (Ci-Ce)alkyl, optionally halogenated
(C1-Cs)alkoxy, halogen, acyl, amino, acylamino, thio or carboxylic or sulfonic acids
and their derivatives. The substituents are defined as they are for RI-R*,

It is more preferred that Ar represent substituted or unsubstituted divalent,
phenylene, naphthylene, benzofuryl, indolyl, indolinyl, quinolinyl, azaindolyl,

30  azaindolinyl, benzothiazolyl or benzoxazolyl groups.

Suitable groups represented by R’ may be selected from hydrogen, hydroxy,
(C1-Cs) alkyl groups such as methyl, ethyl, propyl and the like; (C)-Cj)alkoxy group



or alkyl groups. Suitable groups represented by R7 nmay be sel ected from
hydr ogen, linear or branched (Cl-Cl6)al kyl, preferably (Cl-Cl2)al kyl group
such as rwOlglo334et hyl , n- propyl, iso-propyl, n-butyl, |is@chaB§dos2entyl,
hexyl, octyl and the like, the alkyl 15 group nay be substituted;
(C3-C7)cycl oal kyl group such as cycl opropyl, cyclobutyl, cyclopentyl,

cycl ohexyl and the like, the cycloal kyl gyoup may be substituted; aryl
group such as phenyl, naphthyl and the like, the aryI group nay be

substi t ut ed; raIkyI oup,such as benzy | .and_t.he wh

the al kyl noi 6P A& eﬂg‘)&m g‘ihﬂxy(’ BIOREY a&fzio‘II% 1R Qﬁ I/Iatt%“el SHE s rfrfc‘)‘f’rg 5 rrg;/elbg

sugs: Ih t ult eg mtmr;]c@ihﬁawhm@r&ripdiaa #alky1 sach p)a/bmﬂyll phérathghyhd ﬂwﬂqepwwch furyl

an e like, e heteroary stl d he I

such as furanﬁ%@%?@un%@ﬁﬁﬂ?%@ﬁ@ﬁﬁ@Ppg(%gﬁiﬁﬁe %Hé£5§5§ %? (?éﬁﬁ t%;oup

as azi 111yl Dyt Lol e BTt QL ry T and L sy R e y't v
e hete

gro?plnay be subst iSudelle R maydshydroseh HdRay ( %Cgakkﬁf%EVPsﬂ?@ﬁ%n%@%ﬁcag 25

acetyl, propa 1 1%ﬂ@MIJJ&e ka6 ls | BiB

which ey b rEs%%}JbsIt)r ang e li ;ISaé,?a ¢ 581034 metlegQ yiy,@ﬂﬁ)oiqhend ihke,

koxycar bonyl gro c
met hoxycar bonylike bﬂW§%y@§P&m¥ﬂSﬂ%ﬂﬁﬁ hlgrins, b é”%@ﬁgrQHE%x@% §6ﬁ$gﬂﬂPoup may

be substitutedy, RLyiQ Ao b e
napit hyl oxycarBony] e e ke he Y1 ar oL May. e, “Zibe?) Pl da

(C1- C6) al kyl amen@dapb@ﬁwl al@%éiealllk&/ lwhgqhow gzﬁylnﬁ@sgwétqrt Yhtutegor R
aryl am noc éét% E}b foﬁﬂé“bg%d AR R e&%re@@@wonﬂmogteﬂqum&g the

aryl noiety ma stitute The substituents may be sel ected from
hal ogen, hydr oxlkyl gioups or unsubstituted or substituted groups sel ected

fromalkyl, cyel oaldlme kX ke MOLOPLORBAA) 12ORETH BRANANRLS 1kl 9al koxy,

aryl, aralkyl ar al koxyal heteroaryl, heteroaral kyl,

acy: , acyl oxyI li(rhg&ﬂhed)xlgiﬁcCI@dlkylamefmabbaé@}I -@matio] g!i%}’l stieh res, meihyln 6H k-,

aryl oxy, aral koxy, .al koxyc Kk I I aIk
al kyl thi o, thiBaP¥y % pm%plgg‘ggg?{ 1 gé aci Iﬂau t@( lgdr:ﬁ%/éaliﬂf viﬁsé %HFM Y
sul foni,c acsd g@oup h&yd;ersubsatutedes;Q leheyc:&aﬁwbgltoup gentas caeleprapyldesclabetl.above.

Sui tabl'e groupg fepresented. Y. BnlBke, Mo SRIGALEGolh FWALBGRRea; dpear or
group such as phenyl, naphthyl and the like, the aryl group may be substituted;
aralkyl group such as benzyl, phenethyl and the like, wherein the alkyl moiety may
contain (C;-Cs) atoms, wherein the aryl moiety may be substituted; heteroaryl group

20 such as pyridyl, thienyl, pyrrolyl, furyl and the like, the heteroaryl group may be
substituted; heteroaralkyl group such as furanmethyl, pyridinemethyl,
oxazolemethyl, oxazolethyl and the like, the heteroaralkyl group may be substituted;
heterocyclyl group such as aziridinyl, pyrrolidinyl, piperidinyl and the like, the
heterocyclyl group may be substituted; linear or branched (C2-Cig)acyl group such as

25  acetyl, propanoyl, butanoyl, benzoyl, octanoyl, decanoy! and the like, which may be
substituted; (C;-Cg)alkoxycarbonyl group such as methoxycarbonyl, ethoxycarbonyl
and the like, the alkoxycarbonyl group may be substituted; aryloxycarbonyl such as
phenoxycarbonyl, naphthyloxycarbonyl and the like, the aryl group may be
substituted; (C;-Cg)alkylaminocarbonyl, the alkyl group may be substituted;

30  arylaminocarbonyl such as PANHCO, naphthylaminocarbonyl and the like, the aryl
moiety may be substituted. The substituents may be selected from halogen, hydroxy,
nitro or unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy,



branched (Cl-C16)al kyl, preferably (Cl-Cl2)al kyl group such as nethyl,
ethyl, n- propyl, iso-propyl, n-butyl, iso-butyl, pentyl, hexyl, octyl and
the |i ke, wOhe/03d4Byl group may be substituted; (C3-C7)cyclpealiRgdo4gtsch as
cycl opropyl, cyclopentyl, 10 cycl ohexyl and the like, the cycloal kyl group
may be substituted; aryl group such as phenyl, naphthyl and the like, the
aryl group may be substituted; heteroaryy group such as pyridyl, thienyl,
pyrrolyl, furyl and the like, the het eroaryl group nmay be substituted;

het er oar aI kyl gro such_as ridi thyI

oxazol et hyl = af¥Fleakexy; gel. ¢ y gggﬁ%{gﬂwteéocgugmet&%aw 3%%%7' %ttaﬁlggd 15

gre al I;ﬁlbs?: t?ﬂ!to g%uc acegﬁ%?ygglggmkyalmemmgﬁlgcmﬂmb haylagkm, mﬁoaam: ktyloxg,r oup may
iridin r.0

pi peri di nyl aﬁ’éiﬂl"toﬁlée auquﬁ%arg"{n%%ﬁ%f& ﬁ‘f’ Haidﬂf?ﬂo ?;fybéﬂ‘ﬁft 1g’ttlil d The

substituents QpuB8 dFRbxPE a&@lcﬁqfse@knfm@m hbals@mm abiy dir Gissyderivatives. ’Blne
unsubstituted or substituted groups selected from al kyl, cycl oal kyl,

al koxy, cydél oarhegmgnts greyas definediaRoye:  ar al koxyal kyl, 20 het erocycl yl,

heteroaryl, heter Ogﬁ@albh%/érouﬁcaébresea%ulb@w,mw Qxapaklaom h@dfbgbﬁ, hnear:w ami no,
aryl am no, am noal ky yl oxy, aral kox

| k b
al koxyal kyl , éprwthdh((b Cm)ﬁlkamH@fPrabla/o@pgclz)g%}'lgg%fiﬁ?rsE&aﬁ? e y @H‘

derivatives ! A%t 1 0fs0blii§1, GRAdyY, athbM@Soc f‘aeld&u@&ktttuelan@l are as
defi ned above(blig%'ibl lg(gpﬂg%lr oup u%/ Soretzeg{éeﬂé, M T t};ﬁ be se{ cte

hydr ogen, | i neagupomay 25 bﬂlﬁﬁ@#@d ( @ﬁz)@:@ga&lmlyquch &ﬁeﬂms}ogmpy (CCXF%E‘?L% al kyl

group, suchy as, D¥ke, thk cyRlo@RY grolyPa B@mblsmtuﬁdbdt&ly oupéil@hb;utw
pentyl, heg)yl ﬁgﬂe{%‘andg%t e’andcytg{cl)eRy %rﬁepsh %roxé,gl- aryl group

such as phenylphemm,pltrﬂphﬁﬂb'l m'ﬂdthp Hike| thix @ryl ZFAPKY3Y b“g? tﬁu@écll*?t%{%arb]eﬁﬁ‘f/l?
phenet hyl the I ke, r Zink hdicidvl I b@h nyI
pi peri di nyl an 1} ﬁs p{’]r%t'? tﬂ%}{ﬁe%%%?glf @%ﬁ%ﬁgﬁ?ﬁéJgé p]?yre id §y| gr&% 8
pyrrolyl, furyubsinded; hehétérkaplkfiet eroar abiepl af odprasmethylas AR }‘llyl

pyri di nemet hyl , o? Zt%ﬂem%tzo gtﬁmy]ha?l?i%ol &l ﬁ% Ihet%fb‘érah@? glldug ?nay-gla QuiHRedd t Uent S

may be sel ect e‘B‘? ogen, tro, amno, , al koxg
aryl . WD 03/ 03348yl Q&u}Pﬁiﬂll B@zuemmewhxlaanﬂeth@ tike, zthe arﬁllfv gr%pm@s fit ed by

5, b 2 SRR Bgf ) BLERAN pemptpRr g haae.
N- et hyl gl ucariag me Ba&o&mllgr&@ mejibe adubstitutbdeThe substituents on R® may be
selected from halogen, hydroxy, nitro or unsubstituted or substituted groups selected
from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, aralkoxyalkyl,
20  heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy, hydroxyalkyl, amino,
acylamino, arylamino, aminoalkyl, aryloxy, aralkoxy, alkoxycarborfyl, alkylamino,
alkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid or its derivatives, or sulfonic
acid or its derivatives. The substituents are as defined above.
Sutiable groups represented by R’ may be selcted from hydrogen, linear or
25 branched (C;-Cig)alkyl, preferably (Ci-Ciz)alkyl group, such as methyl, ethyl, n-
propyl, iso-propyl, n-butyl, iso-butyl, pentyl, hexyl, heptyl, octyl and the
like;hydroxy(C1—C6)a1ky1; aryl group such as phenyl, naphthyl and the like; aralkyl
group such as benzyl, phenethyl the like; heterpcyclyl group such as aziridinyl,
pyrrolidinyl, piperidinyl and the like; heterdaryl’ group such as pyridyl, thienyl,
30  pyrrolyl, furyl and the like; heteroaralkyl group such as furanmethyl, pyridinemethyl,
oxazolemethyl, oxazolethyl and the like. The substituents may be selected from
hydroxy, halogen, nitro, amino, alkyl, alkoxy or aryl.



al cohol's such as phenyl glycinol, valine, tert-leucine and the like. 5
Suitable ring structures formed by R8 and R9 together may be selected from
pyrrol i diwglog/opasperi di nyl , norpholinyl, piperazinyl and tRreThBéz42Buti abl e
groups represented by R10 and R11 may be selcted from hydrogen, or
substituted or unsubstituted |linear or branched (Cl-Cl12)al kyl broup such
as nethyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, t-butyi
n-pentyl, iso-pentyl, hexyl, 10 heptyl octyl, nonyl, decyl and the iike

(Cl - C8)al k h
and th)ean‘k’éy whi cHiR ”Ethﬁ%}wg?% tsteeby) 90%(,3955%0?%9&‘*0%?@%‘ OPyLoxy

napht hyl and tRGphddsBmitd)e i @) s
benzyl, phenet hyP rJ&S%CH Oﬂ?&ﬂ%ﬁﬂﬁgﬁlﬁﬁy $() lﬂhsﬁylglyhe@i cmtchbmmhe,such s

|
substituents mripdire, doeleBaRmgI PN/H’FB’)‘(& ucﬁ’ii‘ Q‘eﬁn f]6 ?lj“r&]ma‘ 6° 15

Sui t abl e grou
Substit ut od orgﬁ%}%’suigﬁ%% 10y cRbE ViR, M-lewuecdna@lefm@m hydr ogen or

stituted _
methyl, ethyl, Switgblopyg gﬁﬁ%ﬁ%?&%ﬁ yang{‘]‘f/rll]‘ng( I%g{lfg})&! Itéé/lfj %{/?{ug such as

n-pentyl, iso E&dﬁlgﬁm 1, nd§Rlokhyl, Bpéniny1 RAMI likdecyl and the 1k
aryl group sugﬁ |oy nX %ﬁ{?l }énlgﬁ rhényj [ ke 1t he )altryl glr%% rr:ayebe
peH

substituted; aral kwtla@bcgywpgmmnesa@te%bhﬁymn B enst b
napht hyl met hy'gubs{‘%tetdh& RN RSk AR Z)Q@ylsg%@c ke & rr@éﬂxylhydr oxy,

hal ogen, nitr l'e n1s an i nteger ranging rom0t06
Sui tabl e mi s ethyl,impregds isogmgivhgn-briyhnie-buwyle - blﬂbfhr t lseé’PW d€ept abl e

sall s Tormind 301 by Ui, LGP O ) RIESALES P aflriived i

i nor gani ¢ Ya
or gani ¢ bases psdp@tbxg,sbﬁﬂyNXy,ohs@@mpylloay lapd éhﬁetik%lrW}n@l m@et‘&’l ﬂ@Stlth&fl’f %ﬁYhe 2-

di et hyl am noet hanol ,
et hyl pi peri di rEEoUPiugR ﬁ%pﬁgnytlg g g%ﬁngl%nlﬁ!e, a ﬁ‘k’l{]# rng%gir)%ysgﬁteﬁe

met hyl gl ucam rhealkylmﬁcﬂh@d bemeyl phqnetha]z |GaH5CI|izqihCHaL| wpphthiglmsdail 8 theulflie
nes, 30
t heobr om ne, gr%%llgsq tr%sg Ny .k b 065’%2/ ABkd emtr o&ﬁlﬁfnﬁ)/' ami ne,
tripropylamn ¥ BWE’E"‘HEW EOED nfé Y am ne, megl um ne,
ﬁt R]yl glneﬂl I%ml nteh ?/\@uﬁé(}ﬂ@?gwlﬁi rBﬁeRGIEﬂIIBOﬂ”OmZISbe selected from hydrogen or
) enyl e
P Y subs}’il’af;cgie orI gnsulgstltute\ci f\lneagI orb lg"rgrzlégeg t('@}’ b S%Qh %muﬂ %uc}l\lé@ﬁ%yll
ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, t-butyl, n-pentyl, iso-pentyl, hexyl,
heptyl, octyl, nonyl, decyl and the like; aryl group such as phenyl, naphthyl and the

like, the aryl group may be substituted; aralkyl group such as benzyl, phenethyl
20 CGHSCHZCHZCH;, naphthylmethyl and the like.the substituents may be selected from
hydroxy, halogen, nitro or amino.
Suitable n is an integer ranging from 0 to 6.

Suitable m is an integer ranging from 0 to 6.

Pharmaceutically acceptable salts forming part of this invention include salts

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

30 theobromine, glycinol, diethylamine, triethylamine, trimethylamine, tripropylamine,

tromethamine, adamentyl amine, diethanolamine, meglumine, ethylenediamine,



phenyl et hyl am ne, choline, choline hydroxide, dicyclohexylamne, netformn,
benzyl am ne, phenyl et hyl am ne, dial kyl am ne, trial kyl am ne, thiam ne,

am nopyr iwDdB/8348aM nopyri di ne, purine, sperm dine, and tReTBéx42T5hI I al
bases |i ke 5 al kyl phenyl am ne, phenyl glycinol and the like, salts of
natural am no acids such as glycine, alanine, valine, |eucine, isoleucine,
nor | euci ne, tyrosine, cystine, cysteiney,, nethionine, proline, hydroxy
proline, histidine, ornithine, |ysine, arginine, serine, threonine,

phenyl al ani ne;__unpat ural am po acids h.as : subst i ed

am no aci ds; Eﬁﬁﬁﬂ ‘Wﬁg&§§ﬁ§£W?ﬁFed gigﬁrﬁﬁﬁggk%ig%?%%?ﬁ% subE{P%%%%ts are
selbe;:p ?dt 1d0 f,}ﬁéﬁmeﬂiylahﬁﬁ,aaﬁdmg, alhdﬂme, h@diﬂoei:d?,l ,di%zbl:o%twlamiae_mmalmfmin,p |
substituted anmonj um salts al.um nup s, Sal i i nc . aci

addi tion sal t?el“mé?’@eapp%‘ﬁ’ﬁ’fegiyéa%?’ch cﬁ“%ﬁﬁemw ph‘&‘?@@%‘?ﬁ’ r a?ﬁég‘,%‘““’
phosphat es, pgh&RbRHAIaS, alRbaREme, PiiHep BRinhile®, aaltb dikeschiral basty bites,

mal eates, citrates, succlnates, palﬂ;@ﬁgs. nethqgesulﬁhonates ggpégates,
sal i-cyl at e§, RiaipbsayiaaEpe PheL elycha & Like Stk Satuzl @Bt o

gl ycer ophosphgfyeae, A EnikE tvaBhdI IHciHe e RoR BN, hribidke, tRbsteageint, ¢alelng,
accept abl e sol'vates may be hydrates or __conpri si, ofher sol vent s. of
crystal lizati owthienine, soliglec Bydbexy, pioking; fidie Yria@ey VS @EnPstHs SE8€or di ng

to the pr ese“gmhdh‘{ ) tph%lélﬁﬁe”@%ﬁétura( ImfabMelds such as D-isomers or substituted
3-[4-{3-(3, 4-di hydro-2Hbenzo[ b] [ 1, 4 oxazin-4-yL)prop¥Ianinq} 20 e
phenyl ] - 2- et h@?njap)r wpdsh gvanédine, Eubstifmg guanld-lne wherein the su stltuejnts re selecte
3-[4-{3-( 31’04- %‘oﬂ%’ fo]®e) 'a%lﬁ'ﬁ&%ﬂ&ﬂ %ﬁ%eﬁ% ﬁkﬁ?&ﬂ%ﬁﬂﬁcﬂmﬁﬁ HNuBRMh B bR bnium salts
phenyl ] - 2- et hoxXypr opanoat’e ; (- th ) . : :

3- [ 4- 13- ( 3, 4- didynoa@iHsgtsn S@[sbpml,naf;d& acifl pdditign yakis SPiPTeRRAPERPFiate which
phenyl ] - 2- et hoxypr noar.e 2@] % hlorates, borates, hydrohalides, acetates,
3-[4-{3-(3, 4- O f&fp%?‘ﬁha‘%‘gﬁ%[ ° %’,a‘i?f’oﬁeé%i e aoy Ty propyl am no}pl i enyl | - 2-
et hoxypr opanoitartrates, dndeates) siteiest slcg:inéte,g, palmoates, methanesulphonates, benzoates,

3-14-{3-(3,4-D h -2H:Db 1 iR 4| . : : 0.
et LOXilpr E)p anois&h ga.rte%, Ydrpy?y@%&cﬁ%a&ejsi ﬂ%g‘%ér?e_é\')\l%nﬂf ¥, 35BS 9:9&@, %’Wc@%ﬂ&%ﬂ&éi
3- [ 4- { 3- ( 3154~ Dichygthtat2d-hridethe bkd Phadrmébaiad|yracaepyableusobisias aray s RS 10F - 2-

et hoxypr opanoi c%m%%isigg 8trhe1; sto?verslf’js1 lo% gry-StalYilz)atl%%/ 819(‘,%3&% %ﬂcol%?ls. PCT/ 1 B02/ 04275

Particularly useful compounds according,‘r to the present invention includes:
(%) Ethyl 3-[4- {3—(3,4-dihydro—2H—benzo[b][1,4]oxazin—4-y1)propy1amiho}
20  phenyl]-2-ethoxypropanoate ;
(+) Ethyl 3—[4-{3—(3,4-dihydro-2H-benzo[b][1,4]oxazin—4-y1)propylamino}
phenyl]-2-ethoxypropanoate ; |
(-) Ethyl 3-[4-{3-(3 ,4—dihydro-2H-begzo[b][1,4]oxazin—4-y1)propy1amino}
phenyl]-2-ethoxypropanoate ;

P

25
@) 3-[4-{3-(3,4-Dihydro-2H-benzo[b][1 ,4]oxazin-4-yl)propylamino}phenyl]-2-
ethoxypropanoic acid or its salts ;
() 3-[4-{3-(3,4-Dihydro-2H-benzo[b][1,4] oxazin-4-yl)propylamino}phenyl]-2-
ethoxypropanoic acid or its salts ;

30 () 3-[4-{3-(3,4-Dihydro-2H-benzo[b][1 ,Aloxazin-4-yl)propylamino}phenyl]-2-

ethoxypropanoic acid or its salts ;



() Ethyl 3-[4-Nheptyl-N{2-(3-0x0-3, 4-di hydro-2H benzo[ b][ 1, 4] oxazi n-4-
yl ) et hyl am no} phenyl ] - 2- et hoxypr opanoate ; (+) Ethyl

3-[ 4- N- hewOyBAM48L2- ( 3- 0x0- 3, 4- di hydr o- 2H benzo[ b] [ 1, 4] oxaPZCRAB2/E275

yl ) et hyl am no} phenyl ] - 2- et hoxypr opanoate (-) Ethyl

3-[4-N-heptyl - N-{2-(3-0x0-3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 4-

yl ) et hyl am no} phenyl ] - 2- et hoxypr opanoatg;; () 3-[4-N-Heptyl -

{2-(3-o0xo0- 3, 4-di hydro-2H benzo[b] [ 1,4]oxazin-4- 1lo

yl ) et hyl am no} phenyl ] - 2- et hoxypropanoic acid or its salts ; (+)
3-[4-N-Heptyl -N {2-(3-0x0-3, 4-di hydro-2H benzo[b] [ 1, 4]oxazin-4-

yl') et hyl am no} ﬁ]enygh%r 2- gt[hqqcnﬁ{tggaqm(s;omsd -ditiy did- 2H$>ahzto§)][1 Aleyazin-4-
3-[4-N-Heptyl 3- oxo- 3, 4- di hydr o- 2H-benzo[ b] [1, 4] oxazi n-4-__

yl ) et hyl ani noyw@dw@om@sﬂb%vﬁwmwea Scid or its salts ; 15 () Methyl

2- et hoxy=3- [ 4 hN-h - . Qo-2 zophlbe oydzjn-2-
oxoet h§|>/) am[ ngr)ret hgﬂ}%heny i?)&lgpgglnlglgtbeﬂ?ﬂ |\/1§31®al DRIRHALD [t Hoyic)

2- et hoxy- 3s [ 4yDetyiepmplpirpy122 choayRIPPRAgHS 2H- benzo[ b] oxazi n-4-yl ) - 2-

t hyl h o n - 4-
EXEL ) TETEL Y SRE00n 8 s

oxoet hyl ) ami nghﬁhﬁ%}mh@wyylﬂ-@re@p&m@@o (L
2- Et hoxy-3-[4-{N-heptyl - N- (2- (3, 4- di hydr o- 2H benzo[ b] oxazi n 4 yl)-2-
oxoet hyl ) am nonet hyl } phenyl ] propanoic acid or its salts ;

5 (+)
2- Et hoxy- 3- [ 4(fN- hept y| - BH§#-N-FBp# i By@rso3i4- @bydz@{zﬂ}bﬂaaﬂb}lil Alogazm-9-
oxoet hyl ) am nonet hyl an0| c acid. galts ; (1)
2- Et hoxy- 39[ 43} ﬁhﬂéﬁf‘&}%(’éa AYRHPRY S0 acﬁﬁﬁrﬁ{gtﬁ%%[ ’b] oxazi n- 4-yl ) - 2-
oxoet hyl ) am n t hyl} phem,{h]}pﬂap@hm{a -@aixd-3pt-dihygo&Hhenzo DDA loxagithy |
3-[4-{5-(3, 4- dr o- 2H benzq[ b oxazin 5- oxopent yl ai ni no}
phenyl | - 2- et hdi&?%‘b’léﬁla‘r?oa}ﬂeé‘yé\ﬁ %%%@%@h@?%%# ﬂb*m 04275 (+) Met hyl
3-[4-{5- (3 4- dijhydr o- 2H @e[ﬂZIQ-[EEHyLNM?_OQS&ﬂdoFB-Mdmydre-a}bb@npdhi[i/ Wi zio¥-
phenyl ] - 2- et hoxypr opanoat e ;
yl)ethylammo}phenyi] 2- ethoxypropanmc acid or its salts ;
15
() Methyl 2—ethoxy-3—[4—{N—heptyl-N-(Z—(3,4—dihydro-2H—benzo[b]oxazin—4-yl)-2-
oxoethyl)aminomethyl} phenyl]propanoate ;
(+) Methyl 2-eth0xy-3-[4-{N-heptyl—N-(Z-(B,4-dihydro-2H-benzo[b]oxazin-4-yl)-2-
oxoethyl)aminomethyl}phenyl]propénoate ;
20 () Methyl 2-ethoxy-3-[4- {N—heptyl—N—(2-(3,4-dihydro-2H—benzo[b]oxazin—4—y1)—2-
oxoethyl)aminomethyl} phenyl]propanoate ;

@) 2-Ethoxy-3-[4- {N-heptyl-N-(2-(3,4-dihydro -2H-benzo[b]oxazin-4-yl)-2-
oxoethyl)aminomethy1} phenyl]propanoic acid or its salts ;

25 () 2—Ethoxy-3-[4-{N-heptyl—N-(Z-(3,4-dihydro-2H—benzo[b]oxazin—4—y1)—2—
oxoethyl)aminomethyl}phenyl}propanoic acid or its salts ;
) 2-Ethoxy-3-[4-{N-heptyl-N-(2-(3 ,A-dihydro-2H-benzo[b]oxazin-4-yl)-2-

oxoethyl)aminomethyl}phenyl]propanoic acid or its salts ;

30 (¥) Methyl 3-[4~{5—(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)—5-oxopentylamino}
phenyl]-2-ethoxypropanoate ;



Me hyI

) t
[4-{5-(3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n-4-yl ) - 5- oxopent yl am no}
enyl ] -
1, 4] xa
alts ;
-[4-{5-
henyl

-{
yl 9 /oxypropanoate ;5 () 3-[4- {5-(3, 4-D hydr o- 2FChanexj4bis
o] n-4-yl)-5-oxopentyl am no} phenyl]- 2-ethoxypropanoic acid or its
)

4- Di hydr o- 2H benzo[ b] [ 1, 4] oxgzi n-4-yl ) - 5- oxopent yl am no}

et hoxypropanoic acid or its salts ; 10 (-)
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e
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e
[
eth pan Met hyl
-[3-{3-(3, 4- W%ro 2H enzgﬁtg])[l 4] gxam n- 4-yl ) propyl am no} phenyl]-
hoxypr ®panoate ; 20 (

:

[

h

[

h

[

-{3-(3,4-1y il JpRayl - 2-
{33 Py -1t B g ags ) ssubsnknalphan

t ho ropano
- 3x¥g(g 4- mehmYmel%iﬂobanmairh} fdis4] oxazi n- 4-yl ) pr opyl am no} phenyl ] - 2-
t hoxypr opanoi [ S entvlamino
313 (3. 4. éi%r{%/@ -84 biigs o[a)b‘f Fiﬂzﬂﬁké‘l‘?"%mﬂ A R e e 2. 25
t hoxypr opanoacetmyﬁopernoictasldsﬁhtssalt;s () Methyl
4-{3-(7-fluoro-3, 4-di hydr ben 4 I e
ropyl{ am( ﬂ@} pﬁ é rjlgy 4] {52(_3 ezlt]ﬁ%&; Zg—gg [t%g[lg J(x%:%ln-b?fﬁg oQop%n‘égl a)mmo} phenyl]-

3-[4-{3-(7-f1 o Iépﬁiotbyadrmzﬂs‘rshsr;zo[b][l 4] oxazin-4-yl) 30
propyl am no} phenyl | - 2- et hoxypr opanoate ; WO 03/033481 25 PCT/1B02/ 04275 (-)
Met hyl 3-[4-{3-(7-fluoro-3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n-4-yl)

propyl am no} pEﬁ)“Y' IMéngt hoxyprepanaatyro2H-benzo[b][1,4]oxazin-4-yl)propylamino}
3-[4-{3-(7-Fluoro- 3, 4-di hydro- 2H benzo[ b] [ 1, 4]oxa2| n-4-yl ) propyl am no} 5

phenyl ] - 2 et hovhwﬂ]oaoath@mrc&@wtw its salts ;  ~ T
15 () Methyl 3-[3-{3-(3,4-dihydro- -2H-benzo[b][1,4]oxazin-4-yl)propylamino}

phenyl]-2-ethoxypropanoate ;
(-) Methyl 3-[3-{3-(3 ,4-dihydro-2H—benzo[b][1,4]oxazin—4-yl)propylamino} phenyl]-
2-ethoxypropanoate ;

20 () 3-[3-{3-(3 ,4-Dihydro—2H—benzo [b][1,4]oxazin-4-yl)propylamino}phenyl]-2-
ethoxypropanoic acid or its salts ;
) 3-[3-{3-(3,4-Dihydro-2H-benzo[b][1,4] oxazin-4-yl)propylamino}phenyl]-2-
ethoxypropanoic acid or its salts ;
) 3-[3-{3-(3,4-Dihydro-2H-benzo [b][1,4]oxazin-4-yl)propylamino} phenyl]-2-

25  ethoxypropanoic acid or its salts ;

@) Methyl 3-[4-{3-(7-ﬂuoro—3,4-dihydro-2H—benzo[b][1 ,4loxazin-4-yl)

propylamino}phenyl]-2-ethoxypropanoate ;
€3] Methyl 3-[4-{3-(7-fluoro-3,4-dihydro-2H-benzo[b][1 ,A]oxazin-4-yl)

30 propylamino}phenyl]-2-ethoxypropanoate ;



(+) 3-[4-{3-(7-Fluoro-3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n-4-y1) propyl am no}
phenyl ] - 2- et hoxypropanoic acid or its salts ; (-)

3- [ 4- { 3- (WomBbamust 3, 4- di hydr o- 2H- benzo[ b] [ 1, 4] oxazi n- 4- y| pprapyd/@aisno}
phenyl ] - 2- et hoxypropanoic acid or its salts ; 10 () Methyl

2- et hoxy-3-[4-{4-(3-(3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n- 4-

yl) propyl oxy) benzyl } am nophenyl ] propanogte (+) Methyl

2- et hoxy-3-[4--{4-(3-(3, 4-di hydro-2Hbenzo[b] [1, 4] oxazi n-4-

yl) propyl-oxy) benzyl am nophen p a i A
2- et hoxy- 3- [ 4¢) 4- ( 3MA4- di h 41?%&@@5 %ﬁbﬁlhy[%io )ggrém m'l 4Joxazin-4-yl)
yl) propyl oxy) ylh}nogm RAPDRAvkIPERRaaeat e ; () Methyl

2- et hoxy- 3-[ 3-{4- (3-(3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n- 4-
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{3-(2-net hyl - h{ | uor @_-[34{4:(,@1ipmpgr_§),421&]hyhmq2{€){bbizo[b1|',141]]waizfr4wlz)1mopy1am1no
yl ) pr opyl ai ni no} phenyl] - 2- net hoxypr.opanoi G acid and its salts 15 (-)
3- [ 4- { 3- ( 2- netphyiyll2-fethorprapaolitRldnd M enzo b] [ 1, 4] oxazi n-4-
yl) propyl ai nq}rpheny|31[21.2{3I(QIdeiiylL@,ﬁQﬁlwmm-zH&ehﬂ[lﬂﬁdﬁl]b)tazins%tylt)}sropylammo}
phenyl]—2—methoxypropanoic acid and its salts
) 3-[4-{3-(2-propyl-3 ,A-dihydro-2H-benzo[b][1 4] oxazin-4-yl)propylamino}

pheny1]-2-methoxypropanoic acid and its salts

20 (%) Ethyl 2-isopropoxy-3-[4-{3-(7—ﬂuoro-3,4—dihydro-2H—benzo[b][1,4]oxazin—4-y1)

propylamino } phenyl] propanoate
(+) Ethyl 2—isopropoxy-3-[4—{3-(7-ﬂuoro-3,4-dihydr0—2H-benzo[b][1,4]oxazin-4-yl)

propylamino}phenyl] propanoate
(-) Ethyl 2—isopropoxy—3-[4-{3-(7-ﬂuoro—3,4-dihydro-2H-benzo[b][1,4]0xazin-4—yl)

25  propylamino}phenyl] propanoate

® 2-Isopropoxy-3-[4- {3-(7-ﬂuoro-3,4-dihydr0—2H-benzo [b][l ,4]oxazin-4-yl)

propylamino}phenyl]propanoic acid and its salts
(+) 2-Isopropoxy-3 —[4- {3-(7-fluoro-3,4-dihydro-2H-benzo [b][1,4]oxazin-4-yl)

30 propylamino}phenyl]propanoic acid and its salts

25

30



[2S, N(1R)] - N- (2- hydroxy-I -phenyl ethyl)-2-ethoxy-3-[4- {3-(3, 4-di hydro-2H
benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl am no} phenyl ] propanam de ; 20 [2R, N(1 R)]

- N ( 2- hydwoxgadzaphenyl et hyl ) - 2- et hoxy-3 - [4- {3 -(3, 4-di RgAABO22AH275

benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl am no} phenyl ] propanam de ; 2S, N(1 R)]
-N-(2- hydr oxy-1 - phenyl et hyl )-2-ethoxy-3 -[4- { 3 -(7-fluoro-3, 4-di hydro-2H
25 benzo[b] [1, 4] oxazi n-4-yl) propyl am ng} phenyl ] pr opanam de

[ 2R, N(1R)] - N- ( 2- hydr oxy-| -phenyl et hyl) - 2-et hoxy-3-[ 4-

{3-(7-fluoro-3, 4-di hydro- H z EWT AT 1.47oxazin-4-y1

1, 4] oxazi n- 4-1 ) pr oMWW&?’%E@ﬁ(}IL(?]pr%%a%gr%lhgngZOH benzo[b][14] 2

[2S, N(1R) ] - Mp(rgpﬂmh%yleﬁyi}@h@@wiehdwhx)d-i&rseltmoxy- 3-[4-{3-(3, 4-di hydro-2H
benzo[ b] [ 1, 4] oXxazi n-4-yl ) propyl am no} phenyl ] propanani de hydrochl ori de salt
; WD 03/033481 PCT/1B02/ 04275 32 [2R, N(1R)] - N-( 2- hydr oxy- |

 pheny ethyl )ag- eﬁﬂﬂxy'33[)4£{4>:(2ﬁ@e‘cﬁﬁﬂ‘lﬂldfkdﬂy,dlfdihyﬂté—ZH-benzo[b][1,4]oxazin-4-y1)
benzo[b] [ 1, 4]% azin-4-yl)propyl am no} phenyl | propanam de hydrochl ori de salt
. 5 Accor di ngpropylemiop hend hBorthasieropiotfie present invention, the conpound

of general f é”“ﬁ{ﬁ 1(|)3_[\f9{0 [@-&WW&B@O@Qgﬁﬁ}m&i-ZH&)laﬁmlﬂﬁltA]axmyDY
represent oxygen of sul fuf and represents NR12, -Oaryl-(CRLIR11)o NR12-;
and al | ot herpsyythoins}plengd]-dsndedyHegad6ve may be prepared by one or nore

of processes é&;\? i (ENE ?J&% QR orRY, ARBhJArd-2X-bEnfdIRINRDAYzim4D R 2 N
N\R4 (Ilia) \(AE%X)BR%?H{%? tp%llllb) 10 R1 RB 2~~~ X RNR 4. + (Illc) H
R55 RI6 ~ propylamino}phenyl]-2-methoxypropanoate
10 .
(6] 3-[4-{3-(2-methyl-7-fluoro-3 ,A-dihydro-2H-benzo[b][1,4]oxazin-4-
yl)propylamino}phenyl]-2-methoxypropanoic acid and its salts
) 3-[4-{3-(2-methyl-7-fluoro-3 ,4-dihydro-2H-benzo[b][1 ,/4]oxazin-4-
yl)propylamino}phenyl]-2-methoxypropanoic acid and its salts
15 () 3-[4-{3-(2-methyl-7-fluoro-3 ,A-dihydro-2H-benzo[b] [.1 ,Aloxazin-4-

yl)propylamino}phenyl]—2-methoxypropanoic acid and its salts

[2S,N(1R)]-N-(2-hydroxy- 1-phenylethyl)-2-ethoxy-3-[4- {3-(3,4-dihydro-2H-
benzo[b][1,4] oxazin—4-y1)propylamino}phenyl]propanamide ;

20
[2R,N(1R)]-N-(2-hydroxy-1 -phenylethyl)-2-ethoxy-3-[4- {3-(3,4-dihydro-2H-
benzo[b][1,4] oxazin-4-yl)propylamino} phenyl]propanamide ;

25, N(1R)]-N-(2-hydroxy-1 -phenylethyl)-2-ethoxy-3-[4- {3-(7-fluoro-3,4-dihydro-2H-
25  benzo[b][1,4] oxazin-4-yl)propylamino} phenyl]propanamide

[2R,N(1R)]-N-(2 ~hydroxy-1-phenylethyl) -2-ethoxy-3-[4-{3-(7-fluoro-3 ,4-dihydro-H-
benzo[b][1,4] oxazin-4-yl)propylamino }phenyl]propanamide

30 - [28,N(1R)]-N-(2-hydroxy-1 -phenylethyl)-2-ethoxy-3-[4-{3 -(3,4-dihydro-2H-
benzo[b][1,4] oxazin—4-yl)propylamino}phenyl]propanamide hydrochloride salt ;



L1- (CR1IOR11) ~ W(CR1IR11)n Ar ~I' YRB (llld) ORS RS R6 OOR7T HRL X R3 RS
R60 (CRLOR11)~ W(CRLoR11)m Ar YR8 z% R N \_4 OR7 X/, (CRLOR11l)n

W ( CRLORMP,03/02:8CHO 1 R3 R802CYP(O) (OR13)2 OR7 (111f) HpCriB®uiserse - |
Route (1): The reaction of a conpound of the general formula (lI1lc) where
L1 is a |eaving group such as hal ogen atom rnethanesul f onat e,
trifluoronethanesul fonate, p- 15 tol uengsul fonate, p-nitrobenznensul fonate,
acetate, sulfate, phosphate, hydroxy and the |ike, and all other synbols
are as defined above with compound of fornula (l111b) "where Wrepresents
NR12, -0-aryl-(CRLOR11)0-NR12-; and all other synbols are as defined above
to yield conpawne18f]-1genRy@bxy-DphatlyRity])2-stheryed-f-(3-Syhtibydodte as defi ned

above may be carried out | he esence of a hase . al. carbonates
20 |ike sodi ubsmEaPEbfin z,m-%a%l%vg@hm%ﬁPﬁ%@?fg?ané%f%% &%Qggir%gg%%at 8, cesium
car bonat e- WO 03/ 033481 33 PCT/1B02/ 04275 and the |ike; netal bicarbonates
| i ke sodi um bi carbonat e, potassium hi car bppat e cesium bi c and t he
like; metaf hydri dé@orql%g’l\%lﬁhﬁfr et ?‘“ﬂ%’% 8?%9??%}32 "4 ee‘sl%,i"’n’ ﬁekcgjhggg‘%%
hydroxi de, poLassi Whdikdip¥hee RS aad RP wielhydicpichaie a boadiYimeppetoxygha  and
the |ike; al koxides such as NaO\we,,, NaCEt ij{)ﬂ%pg} Ngﬁ t he 1[itlﬁel;s ongani c
bases 5 such as sujfiia andliWi acpresente VR[> Qe Verrne, > Rt RYF Wor phol i ne
and the |ike Qe as defined above may be prepared by one or more of processes shown in Scheme-

I below.

1 R3 R1 R3
R’\' X/‘l 10p311 1 N X/
2/ - -
R lr:ll R4 R I[t]‘ R4'

(llta) (e RS g0
5
+ R RGO L1—(CR1°R11)n-W—(CR1°R11)n-—-‘Ar VE®
1011y ——— 1
HW-(CR"R" ) ATJ\‘/U\YRB Route o ) "
(Ib) OR’ &
R? . .
R! R® 60 o
X X/ﬁ 10511 1011 A R® ()
] - (CRYRM)W—(CRPR AT VRE
RSN OR’
H R
Route 3

R R®

/\’ X/\l 10p 11 1011 —CHO
L | \]-—(CR R™),-W—(CR'"OR")—Ar

RN NN, N

H R

(e R0,C~ ~P(O)OR";

OR’ (I1if)
10

Scheme - I
Route (1): The reaction of a compound of the general formula (11Ia) where L'isa
leaving group such as halogen atom, methanesulfonate, trifluoromethanesulfonate, p-
15  toluenesulfonate, p-nitrobenznensulfonate, acetate, su_lfate,' phosphate, hydroxy and
the like, and all other symbols are as defined above with compound of formula (IIIb)
where W represents NR'Z, —O-aryl-(CRlOR“)o-NRlz—; and all other symbols are as
defined above to yield compound of general formula (I) where all symbols are as
defined above may be carried out in the presence of a base such as metal carbonates

20 like sodium carbonate, potassium carbonate, calcium carbonate, cesium carbonate



m xtures thereof. The reaction may be carried out in the presence of
sol vents such as THF, dioxane, DMF, DVMSO, DME, toluene, benzene, acetone,
di mret hyl woeBasisge, acetonitrile and the |like or m xture®crhBexap’s Phase
transfer catal yst such as tetraal kyl ammoni um hal i des or hydroxi des may be
enpl oyed. The reaction 10 tenperature may range fromO C to 150 C,
preferably at a tenperature in the rangessof 10 Cto 120 T. Wen L1
represents, hydroxy group, the reaction may also be carried out using
Mt sunobu condiyi tﬁ@shldéshﬂgtl rbﬁﬁﬂ)%ﬂa{t% hk&dﬁ%@m&n%?m@”ﬁm&!&ﬁd 'bl%?rb e
conpound of fornula (111a) was obtaine eact | ng conpound PHE"f or nul a
(1Vc) 15 20 RiceRgm bicarpgnate and theclike; pvetaRhyc{m bkeNrH 9y ¥t Isetd hy dmsiddef i ned
earlier, with IVd where L1
1%%61&9%%&&@ gfn‘fg}%ﬁn (ﬂl(ggyzlde I‘célo ﬁ%’cg%y&&é‘ S smr{l hé/cr[og(

and all other synbols are as ove ﬁ of a
conpound of ge¥édrtkg like ebakides such 6y NofiblecNaDEt, gbe@] and the hkq;sargzlﬁfclblamsj above

25 harogen * atony et hange PR ANt plflc REhERR. malufns i Bl 0P Suel

as hal ogen ' atom anesu Ubr oret hane
t ol uenesul f onanixturgs- ﬂwrwbﬁbmwn@mma‘ydma;bmed au‘emaheepres}:ud:ef ait elvets @ﬁqhhat e

hyd d 2 g gt :
ydroxy an STIIﬂ?edu!))laﬁg I@IpdDﬂS'q ?}l\l(ﬁ? )tol\j% eI%FI?erg 1 lﬁtﬁq’é’?ﬁg ﬂgf\é 0 ned

yi el d conpound © en era formu
above may be caaﬁuomem:leoeutd the tike orpmefﬂﬁmﬁleﬁéofanﬁsetrﬁﬂfélﬂ @Salymtsal:h as

carbonates |i car bopat o m car honat e um car bonat e,
cesi um car bongtF r¥(llna TR gﬁ d%%t‘ga){ %8’&1%{%50&%8%2’% F?BIOYE%d& BEQP bonat e,
pot assi um ki catelhpe“ramaa ma:;emngmfrdnn@dct’tonam %C quexhhl@ ak b ke@iper@ir8lin MOrdh3e 033481
34 PCT/ |1 B02/ 04§ §‘JS}Y eoﬁ LI\faH or tal hydroxides, |ike sodium
hydr oxi de, pot¥s 0 B c’ﬁ?@??ﬁﬁ PB% BT9ED the Sagivhpay ake de and
the like; al kasirtddusuidy M$isunobu conditions using reagents lie DEAD, DIAD and the like.

The compound of formula (IIla) was obtained by reacting compound of the formula

(Ive)
1 R
P |
] w
REZSAS AN
H R
where all symbols are as defined earlier, with a compound of formula (IVd)

L'——(CR"R"),—L!' (IVd)

15

where L' and all other symbols are as defined above.
20
Route (2) : The reaction of a compound of general formula (Illc) where all symbols
are as defined above with a compound of general formula (IIId) where L is a leaving
group such as halogen ‘atom, methanesulfonate, trifluoromethanesulfonate, p-
toluenesulfonate, p-nitrobenznensulfonate, acetate, sulfate, phosphate, hydroxy and
25  the like, and all other symbols are as defined above to yield compound of general
formula (I) where all symbols are as defined above may be carried out in the
presence of a base such as metal carbonates like sodium carbonate, potassium
carbonate, calcium carbonate, cesium carbonate and the like; metal bicarbonates like

sodium bicarbonate, potassium bicarbonate, cesium bicarbonate and the like; metal



NaOwe, NaCEt, K+BuO and the like; organic bases such as guani di ne,
triethyl amne, pyridine, Nnethyl norpholine and the Iike or m xtures

t her eof . Wba3tamsti on 5 may be carried out in the presencecofiBexal4eents such
as THF, dioxane, DWF, DVSO, DME, toluene, benzene, acetone, dinethyl
acetam de, acetonitrile and the like or mxtures thereof. Phase transfer
catal yst such as tetraal kyl ammoni um hal sdes or hydroxi des nmay be enpl oyed.
The reaction tenperature may range fromO Cto 150 C, preferably at a

tenperature in the ran f Ct . e ad 1QuAydr oxy
group, the r e@@ﬁ%{lﬁﬁﬁaﬁgoﬁﬁe %%t%c%}?@?% Smtﬁgtfsﬁiurl\%l. ﬁf%ﬁn_é?gtacondi tions
usi ng reagent gydrd:@ddDeABiunDhARozing debieml hydeoxidoandeths likeTtkokidescsucBrisof a

conpound of the general formula (1]] ‘wher e £ qg8.Haf i ned
above with a He@ﬁ?ﬂ@dﬁt&oﬁa ﬁﬁ%laaé (tt? ﬁ%‘? c\’fﬁaenr?%%gfﬁ S?%ﬁ?ié%ﬁl?‘é% e?ﬁ

(CL- Co) al kyl ghRHRy#AtheaNImdh eforgholibohisl the tkasr mixtirersitiereal Thereaetonyi el d
conpound of general formula (1) where R5 and. R6 get PRty a bond
and al | ot her mgy hpetged gytan the Ri%sle?‘f‘?e(ﬁs%lﬁ%rt}%s‘f’crafs g%ﬁeglro?ig%ﬂbg%t’ in the
presence of apRAsaoRHGd) RSB @btond)yiinkilyl setmides abebhivile Kid therligenel i t hi uns
such as CH3Li, BuLi and the like; alkoxides such as,NaO\e , - K+BUC
and the |ike oixtpiexthareaf Phwsedpsteryalyy sr“éigc,‘atS iu‘S‘ﬁaaﬂ%anb“%%‘? rl\ﬂ?‘gg:éso%%< in the
presence of s b @16t Thd re@fide tempbrfyre ndiy aaraye dronDMT tDMBO, DIVE,
di nret hyl acet g%&g’ghgsnra%he&%%&e or. m'xturgﬁ étg(gr eﬁégo I;%PA rra%%lgs%mgsed as
cosol vent. ThéC eeletablyrtederpeeraivigrn theagnee b d8 ¢ oY F8 Y0ty L
preferably at.a t bort 118y $ERNEEbOEarridDow ukidg Bitshnobih@nditiant i on i s
more ef f ecli vgyﬁhﬁggl%gﬁ’hty%%gus ncoﬁydi tions. The conpound of general fornula
(111f) 25 nay ubeg reeepaiicdEAD: BEAP aad the likhe procedure described in the
literature (Annalen. Cheme, (1996) 53, 699). According to another

enbodi nent of the present invention, the corrgound of tqeéﬂﬁ er.al flprrml a
(1) where R5 rRentee&ntEhenseartiogerf meamnpoung df dRy gensral doyula g€ al kyl
substituted or unsubstit.ute | & Bnd 6ofis aseniterd X digsemts

hydr oxy, al kox‘?fr,nl';| aﬁﬁﬁér(li?érée I??}{;@egvlrﬁgluap, cyl sabstitﬁ,ute)ed_or unsubgti t ut ed
aral kyl ; Yis r qoregeiyisgroxyseinllanbrvymees aisendefingregrlicr 19 Vilg cOpREA B1)-NR

12-; and all ot her %\gn 3/(18% %r%lesa%dlﬁ@-[ééeﬁinz{e ALAR 2 DYRP M dSalPdtRer agmblak | ned

above may be piBFaY Or noreé of- processes shown in
are as defined above may be carried out in the presence of a base such as metal

hydride such as NaH or KH; organolithiums such as CHsLi, BuLi and the like;
alkoxides such as NaOMe, NaOEt, K BuO and the like or mixtures thereof. The
20 reaction may be carried out in the presence of solvents such as diethyl ether, THF, ‘
dioxane, DMF, DMSO, DME, dimethyl acetamide and the like or mixtures thereof.
HMPA may be used as cosolvent. The reaction temperature may range from -78 °C
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 (IIIf)

25 may be. prepared according to the procedure described in the literature (Annalen.

Chemie, (1996) 53, 699).

According to arrother embodiment of the present invention, the compound of

the general formula (I) where R® represents hydrogen atom, hydroxy, alkoxy,

30  halogen, alkyl, substituted or unsubstituted aralkyl group; RS represents hydrogen,
hydroxy, alkoxy, halogen, alkyl group, acyl, substituted or unsubstituted aralkyl; Y
represents oxygen and W represents NR", —O—aryl-(CRloR“)o-NRlz-; and all other



Schene-11 below. Rl R3 (CRloR11l)~ W(CRloR11l)m ~~~I1 X/ R2~N R4

OR7 YRBE 1RBR5RBO ( ~\ Il YRRz H~R4)CRS(I) 1 RBR R2I NH\(IVa) °
(CR1oR11)wOWs(8H8DR11) m Ar Lz HR4 (Ille) R6 + RS COZRg ERT/IBINMAR7S5 Scheme
- I'l Route (4) : The reduction of conpound of the forrmula (1Va) which
represents a conpound of formula (1) where R5 and R6 represent a bond and
Y represents oxygen atomand all other ;synbols are as defined earlier
obt ai ned as described earlier in Schene-1, to yield a conmpound of t he’

general formula (1) where. R5 and R6,each to.repres
synbol s are aéyrﬂml; Heas ‘ée}‘r‘?‘?%l?o,v S Y PBRIREP ?%g&oﬂfg&%\ °P¥%é£%§52§%1€§ g? G all
gaseous hydr ogemnativaowat al yst such as Pd/C, Rh/C, Pt/C, Raney nickel and

the like. Mxtures of catalysts nay be used. The reaction nay al so be
conducted in the presence of solvents such as di oxane, acetic acid, ethyl

acet at e, 1 o
Re X/ 0
T Y ~Ap10nity e eR10RTy
RZLJ N :CR R™),-W—(CR™R""); Ar—\(U\YRS
N R OR’

(iva)

Route 4 R
R! 5
/\' XA 10511 10511 i Reo
- O - CRR™W—(CRR ), —Ar )
Rz/\ ,\ YR
N R* OR’

‘ RV 0]

R’ R® .
N X/ﬁ 2 5 R®
r | ]—(CR1°R11)n-w—(CR1°R”)m———Ar-L + R\f/oogRi’ {1vb)
Rz/\ N’\
H R

OR’
(e)

5 Scheme - II
Route (4) : The reduction of compound of the formula (IVa) which represents a
compound of formula (I) where R® and R® represent a bond and Y represents oxygen
atom and all other symbols are as defined earlier, obtained as described earlier in
Scheme-1, to yield a compound of the general formula (I) where R’ and R® each
10  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, Ru/C, Pt/C, Raney
nickel and the like. Mixtures of catal};sts may be used. The reaction may also be
conducted in the presence of solvents such as dioxane, acetic acid, ethyl acetate,
methanol, ethanol, isopropanol and the like. A pressure between atmospheric
15  pressure and 80 psi may be employed. High pressures may be used to reduce the
reaction time. The catalyst may be preferably 5-10 % Pd/C and the amount of
catalyst used may rangé from 1-50 % w/w. The reaction rhay also be carried out.by
employing metal solvent reduction such as magnesium, sdémarium in alcohol or
sodium amalgam in alcohol, preferably methanol. The hydrogenation may be carried
20  out in the presence of metal catalysts containing chiral ligands to obtain a compound
of formula (I) in optically active form. The metal catalyst may contain Rhodium,

Ruthenium, Indium and the like. The chiral ligands may preferably be chiral



met hanol , et hanol, isopropanol and the like. A pressure between atnospheric
15 pressure and 80 psi may be enpl oyed. Hi gh pressures may be used to
reduce twoos®33Bi on tinme. The catal yst nay be preferablyPETABIIMPTY C and

t he amount of catalyst used may range from 1-50 % w w. The reaction may

al so be carried out.by enploying netal solvent reduction such as

magnesi um samariumin al cohol or sodiumgamal gamin al cohol, preferably
met hanol . The hydrogenation may be carried 20 out in the presence of netal
catal ysts cont hi r | i gands t f for (1) in
optically acti Bﬁ&?@?ﬁc Thgchret alaﬁcat a@s(%lgs ﬂs&h ] )?lglOSp %?B}IU?S %%em um

| ndi um and t hebis(dighenyitbleospling)ethare; daanis(Zﬂmthcpqyelﬁ@ymbéqylﬂjm}ﬂﬁnoDahanw

03/ 033481 PCT/
(2S, 39) - bi s( di %Egﬁ‘é‘i%ﬁ%’g ‘%‘u@nzp%q E%? %?i“s"f%Bﬁlen VERPRTRER! BHBLHHINGS Eehane,
1, 2- bi s(2- et héry phigabyd giimhybiplyssphy he eetphgné which would give required optical

)-2,3-1isopr py droxy-1, 4- bi s(di phenyl phosphi no) butane and
the like. Léﬂﬁ a%?gnﬁﬁﬁqé catal yst may be enpl oyed whi ch woul d give
required optlcal 5 purity of the product (I). Route (5) : The reaction of

a conpound of th nefal for ere L' is a Vi ng roup such
as hal ogen at o#l—e[ﬁiéheﬁgsrﬁﬁ?%g% écg]flp?‘*‘)fil?y}ber@“ﬁr&h@éﬁ}ﬂ?cfﬁ %éVhef? 1sa
t ol uenesul f onalegving givup Ewihen hﬂeg@tﬂtcir@ NA¢kaneaiPhat arifisdtbhathSesDRRASRNAL €
hydroxy and 10 and synbol s are as_defined above with a

conpound of foT’Oﬁ’Hﬁ’Peasuifklfa\/@o R eézrﬁﬁs‘ﬁéﬁ?t%saé?ﬁ%e Ry &Rt GBASPARAE, droxyt andy

symbol s ar e aSthéGfkbﬂﬁdl ﬁabtnlblegynmls att b deeanduid vwath 0&RgIahd bPEMMLA (1)
where R5 and e resent a hydrogen atom_and all other synbols are as

defined above Beréaﬁ‘ rr?IE%FeBﬁﬁthy RetthandlbelBeicymbplsare ppdefingd eprliestonet al

hydride such asicliaddnburtbe RheaNRkibiRi(L WheftRNaRSR GBlebont 33yl 2,
Li HMDS, Li N(Et3 2, NaEnS e, PR () eef RN R o] *Koxi de O%tgﬁﬂl

NaOVe, NaOEt, tdmilcpthar symboksiiee ilﬁ Jeking} abevg My qapradeast in thh@rqse@s@tqf@n may

be carried OUtbd o shhe @ﬁf%ﬁ@'ﬂ &l R ¥ ORI o d F,
di oxane, DVF, Ifs)lvé C DVE, di r9ret hySI aélet am 8eﬁaﬁn &gan%ﬁlmés %?L%gx(%%:igs

t hereof . HWA K{(Bgs. LiFBVRS aEiN(ESp| NERYDSTKEMBS.cBilloinandetip diket dlkexiday r ange
from-78 Cto §1ths Ng@Wrﬁg@E@phﬂOQ@ afld f€ '1‘11%@6?1% étﬂe&&egﬁ%gﬁlog 10 Cto

30 T. The reaction is nmore effective under ous conditions cgord i ng
to anot her enbbti¢amasoupin thp pregense ehsolyaniseneh @ﬁrﬂlethﬂ@ﬂ@arﬁi@ riibxatfie, DMF,

DMSO, DME, dimethyl acetamide and the like or mixtures thereof. HMPA may be
used as cosolvent. The reaction temperature may range from -78 °C to 50 °C,
20  preferably at a temperature in the range of -10 °C to 30 °C. The reaction is more

effective under anhydrous conditions

According to another embodiment of the present invention, the compound of

the general formula (I) where Y represents oxygen or sulfur and W represents —

25 C(=0)-(CR'R'")-NR'%- where o is an integer ranging from 0-6 and all other
symbols are as defined above may be prepared by a process which comprises :

reacting the compound of formula (IIIg)

F'

R3

o)
I
—(CR'R"), -C—(CR'R™") L’ (lllg)

\‘



the general fornmula (1) where Y represents oxygen or sul fur and W
represents 25 C(=0 -(CRLOR11)-NR12- where o is an integer ranging fromO-6
and al | owbes/osmgnbol s are as defined above may be prepar @dThBo204pTSOCESS
whi ch conprises reacting the conpound of formula (I11g) RLR3 X O .~n
(CR1I0R11)n_C(CR10R11)0 L1 (Illg) R2 N\ a H R WO 03/033481 37
PCT/ 1 BO2/ 04275 where L1 is a |eaving grayp such as hal ogen atom

nmet hanesul fonate, trifluoromethanesul fonate, p-toluenesulfonate,

p-ni trobenznensul fonate, acetate, sulfate, h t he
like, and al | "gf%Kerl syfbdl ¥2%Pe §§mﬁef%3eéwa%%@gglaﬁﬁﬂ’g%%%%%ﬁgﬁ%%BTornula
(111b) HW ( CRIAROBRne Mo RE GRBluemsealfenaw, r pprieshentendiifoRste, Rletrtepr esent s
hydrogen and al | ot her al s ar

Sy as.. def.i ned, above .in th
base such as FEfa: PRIPHYRADELY iR ﬂgeaﬂﬁeu?ﬂd a@la(} R Rapols 6rgta§§1§|§%e%3a§§‘r9 og;tg
cal ci um car boRagompESidbnisafRomas)e and the |ike; metal bicarbonates |ike
sodi um bi carbonat e, pot assi um bi carbonate, cesiumto bicarbonate and the

Lige; ngtal hydri des Like NaH or KH; met &P B@dr oxi des, |ike sodium

ydr oxi de, potassi um hydr oxi dgsopal ciiup r fixi de and {IHB)|i ke; al koxi des
such as NaOVe, NaCEt, Ki C>8§nég?%b I'i' ke;Yor gdiR°c bases such as guani di ne,
triethyl am ne, pyridiné, N-nethyl norphol ppg and the |like or m xtures

thereof. TRe reaction may be carried out in the e
as THF, di ox an@}erqj\mt,represegts NR&, R{2 represents hydrogen agcq aﬁeotceer'\ s?/%bglgla\{ee rellg s such

defined above in the presence of a base such as metal carbonates like sodium
carbonate, potassium carbonate, calcium carbonate, cesium carbonate and the like;
metal bicarbonates like sodium bicarbonate, potassium bicarbonate, cesium
10 bicarbonate and the like; metal hydrides like NaH or KH; metal hydroxides, like
sodium hydroxide, potassium hydroxide, calcium hydroxide and the like; alkoxides
such as NaOMe, NaOEt, K'BuO" and the like; organic bases such as guanidine,
triethyl amine, pyridine, N-methyl morpholine and the like or mixtures thereof. The
reaction may be carried out in the presence of solvents such as THF, dioxane, DMF,
15 DMSO, DME, toluene;, benzene, acetone, dimethyl acetamide, acetonitrile and the
like or mixtures thereof, Phase transfer catalyst such as tetraalkylammonium halides
or hydroxides may be employed. The reaction temperature may range from 0 °C to
150 °C, preferably at a temperature in the range of 10 °C to 120 °C. When L'
represents, hydroxy group, the reaction may be also be carried out using Mitsunobu

20  conditions using reagents lie DEAD, DIAD and the like.

According to yet another 'e'mbodiment of the present invention, the compound
of the general formula (I) where Y represents oxygen and W represents —O-aryl-
(CRIOR”)O—NRI?‘—; and all other symbols are as defined above may be prepared by a

25 process which comprises : reacting the compound of formula (III1)

R X /R3
” X
1 I-crR™ -o—\i)—-(CR“’rﬂ1)p—c;1 (11li)
| n 7
Rz/\ N/\
H R



15 DMSO, DME, tol uene, benzene, acetone, dinmethyl acetam de, acetonitrile
and the Ilike or mxtures thereof. Phase transfer catal yst such as

t et r aal kyWermpsi48m hal i des or hydroxi des may be enpl oyedPCTHBOZ@®AT i on
tenperature may range fromO Cto 150 C, preferably at a tenperature in
the range of 10 Cto 120 C. Wien L' represents, hydroxy group, the
reaction nay be also be carried out using M t sunobu 20 conditions using
reagents |lie DEAD, DI AD and the like. According to yet another enbodi nent

of the present jnvention, the conpaun of .t he ne Y
represents oxyY¥ke ﬁr?Bd\R/aF%ﬂfp%gféHgggl%?rgPy{)'? ’ ?C@gﬁ%g&ﬁkﬁ% Jng'rl\%h%fiﬂhg{ ﬁer
synbol s are asotigfsimiesls abay ecfirmy abeepritpampduddyof fornmdk (@illgcess whi ch

conprises : reacting the conpound of for a (Ili) =L RB "I (CRL 11 )n
I~\" 1 XL RZ2 N\ HR4 W 03/033481 PCT/ 04275 38 ﬁﬂere n and p are
i ntegers ranging from O- %2_%&19 nesentsg t fornyl (I H all other

symbol s are as defined above'w'th cbnpound pf f¥Rmula (111h) R (Il11h) 5 R
60 &2-(CRbORh1)g Ar YR8 OR7 where g is an prfeger ranging from0-6, @&

represent NH2 or fornyl .and all  other ynbol s as, def.i ned,.above usin
sol vents such ¥BICAZERD ,m@%f%‘}gl%gngﬁmoodgné eff fese“ﬁme?{ef,onﬁﬁlﬁlgiaﬂ ‘? & ?
presence -of 5 catlppfitars MCdbfiasd Foove Lisieh esivintsatiCasaCHAL,, Oy @hlesbbizent,c aci d,
TFA, TfOH, BF3-OEt2 and the |ike. The reaction ar.ri ed, out

usi ng acti vat eeenaeieectilar i By eRresentfe af efdidlysit SHC y6$ l@%@%‘?&&?’%nacﬁ%y
range from 10 Cof0n-1QRnfo addd, afFeN, aRbM, B, -OEL QNP @leatid! Bhd BadtiBf nfagae ter om 10
Cto 60 10 C. The Imne_ pr od_uct initially produce may be_ reduci.ng using
Na( CN) BH3- HCI (qneefd; out using activated molecular sieves. The temperafure of the reaction may
range from 10 °C to 100 °C, preferably at a temperature in the range from 10 °C to 60
10 °C. The imine product initially produce may be reducing using Na(CN)BH;3-HCl (ref:
Hutchins, R. O. et al. J. Org. Chem. 1983, vol. 48, 3433-3428), H2-Pd/C, H,-Pt/C,
H,-Ph/C and the like in solvents such as methanol, ethanol and the like.
The compound of formula (I} where R® represents hydrogen atom may be
prepared by hydrolysing, using conventional methods, a compound of formula ()
15 where R® represents all groups defined earlier excluding hydrogen. The hydrolysis
may be carried out in the presence of a base such as Na;COj3 and a suitable solvent
such as methanol, ethanol and the like or mixtures thereof. The reaction may be
carried out at a temperature in the range of 20 °C - 40 °C, preferably at 25 °C — 30
°C. The reaction time may range from 2 to 12 h, preferably f;om 410 8h.
20 The compound of general formula (I) where Y represents oxygen and R®
represents hydrogen or lower alkyl group may be converted to compound of formula
(D), where Y represents NR’ by reaction 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 earlier. Alternatively,
25  the compound of formula (I) where YR® represents OH may be converted to. acid
halide, preferably YR® = Cl, by reacting with appropriate reagents such as oxalyl
chloride, thionyl chloride and the like, followed by treatment with amines of the
formula NHR®R® where R® and R’ are as defined earlier. Alternatively, mixed

anhydrides may be prepared from compound of formula (I) where YR® represents



Hutchins, R O et al. J. Og. Chem 1983, vol. 48, 3433-3428), H2-Pd/C,
H2-Pt/C, H2-Pb/C and the like in solvents such as nethanol, ethanol and

t he |i ke.wOhag/ozaepound of fornula (1) where R8 representsPoydBagan7sat om nmay
be prepared by hydrol ysing, using conventional methods, a compound of
formula (1) 15 where R8 represents all groups defined earlier excluding
hydrogen. The hydrolysis may be carried,gut in the presence of a base such
as Na2CO3 and a suitable solvent such as nethanol, ethanol and the like or
m xtures thereof. The reaction nmay he arrie ut.. at f in the
range of 20 COH agl @l OﬁP’éfyéli‘bé’& e &t la‘ﬁ@le‘é e-arhﬁbgy %.e auﬂ%ewﬁheg‘g iglrlff)etE :gPrcgl may
range from 2 t,Q+h2htbridpr £E61 Bldhiidd, pivalodl itorBiehdicRiBrobbrecoglostparidecindfthegener al

formula (1) where Y represents oxygen and repr esent.s. hydroge | ower
al kyl group milfe-bEhe BAGEGT B thS ia&%iﬁloa%dmo‘?gfpé?s ea"fei”ﬂt)a‘?lev%aé? Juh &
represents NR%Raﬁné,eﬁr{eE' M, t 01isBPBpYAPEthAl@inaNinde theofikd MEolfatsabca adNHRERY,
where R8 and i

are as defined earller to 'gl.d conpound.of formula (1)
where Y repr edelegenatgdoysrrgakpps Bl(%@ﬂ%y%@i% Tagr ]éyadé Cag?éﬁ AEE BhTFES
Al ternatively,goel Qﬁeﬁéﬁgﬂp%dﬁl&f mhPbakel. (hy redreoe méRBbe epries ent & OH may

be converted to. acid halide, preferably YR8 act j

=Cd, by re W th
appropri at e r eegemteresude argetat'yC tadfl & Prpéeratly iabanﬁfl%p?:’ﬁ%er P{J{ge URE° t he

|ike, foll Owe%f lf’)y’Cttro F"@%%\\rfl\éia Radl $168ix&f adh@ride @i pregarbdB@Rurtieebe R8 and
RO are as defined earlier. ternatively, m xed

| Aaghydri des n?g be prepar ed
fr om conpound tehtefl ovithuhpréiitatentraines viEer foppda MR Ry hysy 5388 R s9e 2
PCT/ 1 B02/ 04275 gi]rjeda Qacril,ri]eq'lt a{?e@cf'?'éo %f(mﬂﬁhﬁ f(ﬁ{rﬁlaa(ﬂ Wadk negpeadd ®R’ byd kit eat i ng
adetyl "chforide

with acid Hal idges suc ) , acetyl brom de, pival oyl chloride,
di chl or obenzoydthet kymabalslare andefinké earligtke. The reacti on nmay be carried out in

the presence of su iI]Itl ?@Lgnogge? gmﬁéjcgﬁerﬁ%ﬁ t@é&%gﬁ Rventidd BE AR HidiBedidieiocsOpr opyl

et hyl am ne and the ven suc al ogenat ed hydrocarbons |i ke
CHC13 or CH2d@imhydrierar bons such as benzene, toluene, xylene and the
i ke may be used. The reaction may be carried out at a tenperature in the
range of -40 Cto 40 C, preferably at a ﬁerﬁa ature in range of 0 Cto
20 T. The acid halide OrHW 1oty dri-g h r epar ed ( further be
treated with appropriate amnes of 'The fornl a NHRSR9 where R8 and RO are
as 10 defined earlier to yield a compound @Rfornmula (1) where Y represents
NR9 and al I15 their derivatives, their analogs, their tautomeric forms, their stereoisomers, their salts,
their solvates wherein W represents NR'2, R'? represents hydrogen, R!% and R'! may
be same or different and represent hydrogen or substituted or unsubstituted group
selected form alkyl, alkoxy, aryl or aralkyl group; Ar represents substituted or
unsubstituted divalent single or fused aromatic or heterocyclic group; R’ represents
20 hydrogen atom, hydroxy, alkoxy, halogen, alkyl, substituted or unsubstituted aralkyl
group or forms a bond together with the adjacent group R% R represents hydrogen,
hydroxy, alkoxy, halogen, lower alkyl group, acyl, substituted or unsubstituted
aralkyl or R® forms a bond together with R’; R’ may be hydrogen or substituted or
unsubstituted groups selected from alkyl, cycloalkyl, aryl, aralkyl, alkoxyalkyl,
25  alkoxycarbonyl, aryloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl, acyl,
heterocyclyl, heteroaryl, heteroaralkyl groups; R® may be hydrogen or substituted or
unsubstituted groups selected from alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl,
13
heteroaryl or heteroaralkyl groups; Y represents oxygen, sulfur or NR", where R

represents hydrogen or substituted or unsubstituted groups selected from alkyl, aryl,



ot her synbols are as defined earlier. In still another enbodi nent of the
present invention the novel internmediate of formula (111b) HW(CRLORL1) m
Ar YR8 (IwODWp/0&R31 15 their derivatives, their anal ogs, tIReTrABO24RTINErI C
forns, their stereoisoners, their salts, their solvates wherein W
represents NR12, R12 represents hydrogen, RO and R' nay be sanme or
different and represent hydrogen or subst'ot uted or unsubstituted group
sel ected formal kyl, al koxy, aryl or aral Kyl group; Ar represents
substituted or nsuagg, ituted dival ent single or fused aromatig or .
het er ocyclic grhéfgrﬁf‘y 5 Eh ]s]éerﬁrgcyfbd’ﬁ}?éﬁr‘lﬁéﬂn%?ﬁ‘?wa%%lr &5eyps; & kead\R
hal ogen, al kyl togeties ial b6l 2 GEbIMRSHOST drksk¥sBfitddl AbKY ImenteRdP ot §QliR. @ bond
together with the adjacent g%roup R6; R6 represents hydrogen, Qhy r oxy,
al koxy, hal ogerfoRPGHIgr ARy Fomgs. ottch Eay Ioptignals tontaineencorr marUlmsebatoned
aral kyl or R6 fsgedtsd ﬁorhfaﬁy%&pﬁ%h&fnmgkﬂ; ¥and BZreqﬁt}fgel?fO-@Xglérggiﬁgﬁ.or
substituted or unsubstituted groups selected fromal kyl, tycloal kyl, aryl,
aral kyl, al Roxyal kyl , 25 al koxycar bonyl, aryl oxycarbonyl,
al kyl ami nocarbony! , T8 ¥t ARARRN fomARY () VEEEHOEC L JEL 880y !
het eroaral kyl groups; R8 may be hydrogen or substituted or unsupstituted
groups sel ect edsasgiingdiappve mgbesaeneydd byarducingaheaddmpopndedt ferady AIT) |
het eroaryl or heteroaral kyl groups; Y repyesents oxygen, sul fur or NR13,
where R13 represents hydrogen_or substitjuted or ugﬁl bstituted groups
sel ected fromal kyl, aryl, W @403 d%ggsl B02/'04275 hydr oxyal kyl ,
aral kyl heterocyclyl, heteroaryl, or heteroaral kyl groups; R8 and R13
together may forma substituted or uns_@(%titut ed 5 or 6 nenbered cyclic
structure contweri RIGRE aidANard b B&fineMabS/B ifTY peREARRALI Kot U A AREs OF
nore heteroatons = selected from og}y\ygfn, sulfur or nitrogen; 'in and n are
integers 0-'8 | seplydhugeas PECTRE G Renfyepietipngd e dikes Miviueaof ¢atalisfs wher e
inis 0 and al na9thB@keds YIMB edadtiohsy Ao KhehMREAR NS dRYRE sAvERALEH DY
reduci ng the compound of formula (l11
dioxane, acetic acid, ethyl acetate and the like. A pressure between atmospheric
pressure and 80 psi may be employed. The catalyst may be preferably 5-10 % Pd/C
and the amount of catalyst used may range from 1-50 % w/w. The reaction may also
15  be carried out by employing metal solvent reduction such as magnesium, iron, tin,
samarium in alcohol or sodium amalgam in alcohol, preferably methanol. The
hydrogenation may be carried out in the presence of metal catalysts containing chiral
ligands to obtain a compound of formula (I) in optically active form. The metal
catalyst may contain Rhodium, Ruthenium, Indium and the like. The chiral ligands
20  may preferably be chiral phosphines such as (2S,38)-bis(diphenylphosphino)butane,
1,2-bis(diphenylphosphino)ethane, 1,2-bis(2-
methoxyphenylphenylphosphino)ethane, (-)-2,3-isopropylidene-2,3-dihydroxy-1,4-
bis(diphenylphosphino) butane and the like. (Ref: Principles of Asymmetric
Synthesis, Tet. Org. Chem. Series Vol 14, pp311-316, Ed. Baldwin J. E.).
25
The compound of formula (Illj) may be prepared by reacting the compound
of formula (IT1Im)

O,N—Ar-CHO (HIm)

where Ar is as defined above with compound of formula (IILf)



0 (111j) O7f R where R7, R8 and Ar are as defined above in the presence of
gaseous hydrogen and a 10 catal yst such as Pd/C, Rn/C, Pt/C, Raney nickel
and t he |wke3/0dd48t ures of catalysts nmay be used. The rea@®Cirarozg7sal so be
conducted in the presence of solvents such as dioxane, acetic acid, ethyl
acetate and the like. A pressure between atnospheric pressure and 80 psi
may be enpl oyed. The catal yst nay be pre%lerabl y 5-10 % Pd/C and the anount
of catalyst used may range from 1-50 % w w. The reaction may also 15 be
carried out by enploying net aI sol vent reduction such as magnesium iron,

tin, samariumin alcohol oR QQGI\“LHFQ.(W(C]&E) in al CORﬂ'lg preferably
e_carrie p

nmet hanol. The hydrogenati on may out in resence of netal
catal ysts containing chiral Ilga@d]% to obtain a conpound of formula (1) in
optically acti Peprl Qs (CREBhIy CAbA) URL all BierGs Hﬁa@l‘s@ FNAREH edRidrheni um
I ndi um and th M%(IIZR T}%r ﬁ'l@; 2 kya‘t’s’ralrdliB T may %rg ferab r be 1c |?a '

phosphi nes sucih t@pr@@gc@@ a ba,sg (sunhpiq @myql @M@g@}ﬁuﬁl@) ysb]ﬂ 12 @é ; organolithiums

1, 2-bi s(di phen 'ngéﬁ ?ﬁqﬁ ﬁke2 aﬁ(’oﬁﬁgs such as NaOMe, NaOEt, t-BuOK" and
met hoxyphenyl pheny 8sp ane,

(-)-2,3-isopr oqhyllikdeamemzn@ewﬂlhlydﬁ (T)kly-r@_a}ciion ey (i greed) Pyshiostbhipresyncutfane and
t he Ii ke. (Ref;

nci | es :C 4. ! NSSiES Serl es
Vol 14, pp3lI- lv Esdl.CHB% E%Ehxﬁ}ﬁ{gge#ﬁ2gl$ﬁ% ’conpd D@g ngdﬁ}@t 1
may be prepar eazbefamcteamdtﬁmcyke e ndeampes theckof. HIMPArmayt be (1$eﬂ|as)co®2NnArTI©—IO

(I1'I'm  where Ar is as defined above wih epund of f) WO
03/ 033481 PCT/ KSR S4BPrEAtyE T4y yBpEs )7280&%@ FI ?ﬁefe)rabﬁ&n%@emﬂ‘(ér%@ﬁs
represents (Cltheﬁ)i@ekyﬂ -1gr &ipo amd"calTheortehn&ibnsiyrmmbsef&mdaveasndéefaiﬂmhbwarI ier
in the presence se such a suc H:

or ganol i t hiuns® ﬁ‘é’ﬂs e &epppund Iﬁeneéaafo?‘xg Iﬂibe} hl& oXr° egi %CﬁglﬁlﬂéstoNaOVE
NaCOEt, t-BuO- Kihe prdedure described in the literature (Annalen. Chemie, (1996) 53, 699).

In yet another emboaiment of the present invention, the compound of formula

(ITIb) where m is 0 and all other symbols are as defined above may be prepared by

15  diazotizing the compound of formula (IIIk) to a compound of formula (IIII) and
reducing the compound of formula (IIII) to yield compound of formula (IIIb). The

reaction shown in scheme-III below:

5
' R5R60 1011 1 Rao
O,N—(CR'""R'")—Ar
OZN—(CRmRﬂ)m———AI“K’)kYRg 2N—( )m -I\‘/[:\YRB
- NH; (1) OR
(llik)
i RSRBO
WH—(CR'R") —Ar YR
OR’
(Illb) ‘
20 Scheme-II1

The diazotiaziaon of the compound of the formula (IIIk) to obtain compound

of formula (IITI) may be carried out using diazotizing agent such as sodium nitrite,



5 the like or m xtures thereof. The reaction nmay be carried out in the
presence of solvents such as diethyl ether, THF, di oxane, DMF, DVSO DMVE,
di mret hyl wewsewasBtde and the |ike or m xtures thereof. HVPRCRABOXE21Ssed as
cosolvent. The reaction tenperature may range from-78 Cto 50 C,
preferably at a tenperature in the range of -10 Cto 30 T. The reaction is
nmore effective under anhydrous 10 conditjons. The conpound of general
formula (111 b) may be prepared according to the procedur‘e described in

the literature (Anpnal.en. Chenmie, (1996) 53, 699 not her epbodi ment
of the presentSTVEMHTH, p‘ttar?@u@oﬁ‘éi‘gﬁ’nal)“g’f’ Hﬂt‘ts %1 ltebl Jikq\pde 4918 s 0 and
al | other Symh&iu@ﬂiseuﬁﬂ?g aadd aRH RbaMeridTRid bﬁcpraea&raﬁd byd ik KieazObh zi Ng

t he conpound of fornula (111k)

a conpound of formula (1 and
reduci ng the cOBEUIIVEY S‘F‘%‘r%ﬂl‘é’%@if&% asygeanal, &ftaa%amtan%fm% Shendifren
(1I''b). The rle@-@fok% FReWRcekdhe S64 eFBIiKe! Ethl thB%stRﬁm alltyl sulfates
02N _( CR10R11) 5@%17 6 YR8 02N- (CR1IR11) m ArY NH2

1
VW {CRIORLT) fn SoRtyax diphh ol igetio SPphate e e 250t AT ABHIGUHS Shpound
of the formul a,§iid 1Kdthj1RaRRlaAl tCOBPRURE pREercO o HdIfentd dubh hs RPobiromar I'i ed

out using diazotizing agent such as sodiumnitrite, WO 03/033481

PCT/ | B02/ 04275like2toluesenianzeriet a1idt e Yest 8 HNIFn RMSQ.t asetogitmlen Lk mapilt e and

the |ike under; g u HCl ,
acetic acid and %hq I%foﬁgqﬂlﬁﬁkg%%gﬁgggclﬁ?éﬁeﬁ%gia%ﬁ %séogwéﬂoﬁ%)rlggﬂa%uch as

met hanol , et hamtdssiuprapwnat, safim heth¢yidee sodium dydridex petessivHydride andothe and
the |ike. g}helg I.f ying the resiude using alkyl sulfates 5 such as diethyl
sul phat e, yl sul phate and the like or al kyl halides such as et hyl
i odi de, met hyli odi deandhctibreof ¢ormounchof the fpmekelidle toyickial %cemnosnégf;ﬂhe as

hydocar Dons L iy BETRENG BB L e I P
bases such as @@xﬂysu suchaas oGt Ry C, Pt/C, Raney nickel and the like. Mixtures of catalysts
may be used. The reaction may also be conducted in the presence of solvents such
15 as dioxane, acetic acid, ethyl acetate and the like. A pressure between atmosphefic
pressure and 80 psi may be employed. The catalyst may be preferably 5-10 % Pd/C
and the amount of catalyst used may range from 1-50 % w/w. The reaction may also
be carried out by employing metal solvent reduction such as magnesium, iron, tin,
samarium in alcohol or sodium amalgam in alcohol, preferably methanol. The
20 hydrogenation may be carried out in the presence of metal catalysts containing chiral
ligands to obtain a compound of formula (I) in optically active form. The metal
catalyst may contain Rhodium, Ruthenium, Indium and the like. The chiral ligands
may preferably be chiral phosphines such as (28,3S)-bis(diphenylphosphino)butane,
1,2-bis(diphenylphosphino)ethane, 1,2-bis(2-methoxyphenyl
25  phenylphosphino)ethane, (-)-2,3—jsoptopylidene-2,3—dihydroxy-1,4—
bis(diphenylphosphino) butane and the like. (Ref : Principles of Asymmeiric
Synthesis, Tet. Org. Chem. Series Vol 14, pp311-316, Ed. Baldwin J. E.).

In yet another embodiment of the present invention, the compound of formula
30  (IlIb) where m is 1-6, and all other symbols are as defined above may be prepared by

following the process described in scheme-IV below :



pot assi um car bonat e, sodi um nmet hoxi de, sodi um hydri de, potassi um hydride
and the 10 like. The reduction of conmpound of the forrmula (1111) to yield
a conmpourmio®B/osdael general formula (I11b) may be carri ed ®@aQu/IBoR/d4RES
presence of gaseous hydrogen and a catalyst such as Pd/C, Rh/ C, Pt/C,
Raney nickel and the like. Mxtures of catalysts may be used. The reaction
may al so be conducted in the presence of ,solvents such 15 as di oxane,
acetic acid, ethyl acetate and the like. A pressure between atnospheric
pressure and 80 psi nmay be enployed. The catal yst nmay be preferably 5-10 %
Pd/ C and the qggyet of cataglyst used mayrf@nge from 1-50 % w w. The
reaction may al REPQRed2 out by enplo%gpg.@QWaﬁ )Splareotor educt i on such
as nmagnesi um iron, amariumih al cp sodlun1analgan1|n al cohol ,
pref erably met hanol . The“ﬂé hydr ogenati on may arried out in the
presence of netal catal ysts containing cRiral ﬁrﬁands to obtain a conmpound
of fornmula (1) in optically active form nmetal catalyst may contain
Rhodi um Rut henium Indiumand the |ike. Theshiral |igands may preferably
be chiral phosphlnes such as (2S, 3S) - bls(dlphgnylphosphlno)butane

1, 2- bls(dlphen&b h Eﬂhhngyekg§g$%cég@ bi s( 2- ife §9§%§mﬁydmo COF%

phenylphosphlno ane ropxlldeng

bi s(di phenyl phosphi no) butane agg’t he : PrlnC|pIes k7Asynnetr|c
Synthesis, Tet. Og. Chghn. Series Vol 14, pp311 316 Fq nJ E).

In yet another enbodi nent pf gt HAr esent |nvent|on conpound of fornmula

30 (Il'l'b) where mis 1-6, nd al'| ‘ot her symbol s are as defi ned above may be
prepared by followi ng the| procé49 described in scheme-1V below : WO
03/033481 PCT/ 1 B02/ 04275 REQ2C-1,P(O (OR13)2 OR7 (IllIfl RO + R7 >

- (CR10R1161-Ar-CHO (Il n) YO éﬁg;@ﬂMiﬂnlAn-L,,dﬂmsR>4(GHMMD

Ar ~CO2R$ ~ m 6 :
- 1011 R
HW—(CR'R"") —Ar VRS

OR’
(b)

Scheme-1V

5 The reaction of a compound of the general formula (IIIf) defined above with
a compound of formula (IIIn), to yield compound of formula (IIIo) may be carried
out in the presence of a base such as metal hydride like NaH or KH; organolithiums
such as CH3Li, BuLi and the like; alkoxides such as NaOMe, NaOEt, t-BuOK" and
the like or mixtures thereof. The reaction may be carried out in the presence of
10  solvents such as diethyl ether, THF, dioxane, .D‘MF, DMSO, DME, dimethyl
acetamide and the like or mixtures thereof. HMPA may be used as cosolvent. The
reaction temperature may range from -78 °C to 50 °C, preferably at a temperature in

the range of -10 °C to 30 °C.
The reduction of compound of the formula (Illo) to yield a compound of the
15  formula (IIp) may be carried out in the presence of gaseous hydrogen and a catalyst
such as Pd/C, Rh/C, Pt/C, Raney nickel and the like. Mixtures of catalysts may be
used. The reaction may also be conducted in the presence of solvents such as
dioxane, acetic acid, ethyl acetate and the like. A pressure between atmospheric

pressure and 80 psi may be employed. The catalyst may be preferably 5-10 % Pd/C



ORTROOI.R 7 R12-NH2 (111 q) R5R60O HW (CRLR11) m Ar YRS OR7 (111Db)
Schene-1V 5 The reaction of a conpound of the general fornmula (I11f)

defi ned awowa/0%d48h a conpound of fornula (111n), to yieldpPconpoumadrsof
formula (1110) may be carried out in the presence of a base such as netal
hydride |ike NaH or KH, organolithiunms such as CH3Li, BuLi and the |ike;
al koxi des such as NaOwe, NaCEt, t-BuO K+ ,and the |like or m xtures thereof.
The reaction may be carried out in the presence of 1o solvents such as

di et hyl ether, THF, di oxane 3 acet am de and the
like or mixt ur®s therigpougt of OPﬁi’/b’At wa‘}msé%%&oesl é%é)o\fv%venThe TRIFEON IR AP on

tenperature ey daaR@euk by féhrp?c%n@ thétaPBlent RUEIRH ALY aPhaghebi@RDROALHH, € 1N
the range of -10 Cto 30 T. The reduction of conpound of the or mul a (rrro)

to yield a corp@amingn algpdol o1 sedijm Anplgem vrp)ﬂCﬁ%fg} pefeaahly insghapak  iThet he
presence of ga}ﬁ,@fbgénawgheg%e cAEd ButGR IR pY&Ence Dt el i 8athlétCoonithify itk C.

Raney ni ckel and . Mxtures of catalysts may be used. The reaction
may al so be cdisgudstlecPhitain rrremperrkaiciorprladb perntisalbiediivadormdi dhametelacet i ¢

acid, ethyl acg aﬁlsﬁ a?goﬁtmﬁ Rublfim, ﬁuﬁ%ﬁﬁ%‘lhﬁiuﬁ%ﬂ@@l@ 1i&t, m?ﬁ@l?!%fa'l <ﬁ§aﬂa§essur e
and 80 psi may d/ C WO

The cat al yst referably 5-10
03/ 033481 Pm/meomﬁfew@%bmzinlahnhoppm@rﬁwn@s éﬁ 3§age(dy1§@nﬂséaphm§/)bvna¢rge from
1-50 % w w. Th1e2 Bﬁ@ﬁéﬁ‘?ﬂﬂ m%néhl gﬂ)lanebe carried out by enployin i[gﬁ%l_
g ’co | or

sol vent reduction SI um iron, tin, samariumin
sodi um anal gannwthombh@iyﬂmen}ﬁp@fsldmabttbamt Iﬁéﬁcﬁl-lSOﬁfbn@hdbn}eeﬁ b@éwéltdxm 4ray be

o obtain & colaEnabSRoME e bR AR, Yoo U acti ve Torm  The metal

catal yst may cont aiThe Reegdbomnf a Rotbemdurf) geherdli fommealn dllievith &k eomdwad aiii r al

|1 gands formula (IIIq) may be carried out using solvents such as CHyCl,, CHCIs,
chlorobenzene, benzene, THF, in the presence of catalyst such as p-toluenesulfonic
acid, methanesulfonic acid, TFA, TfOH, BF3-OEt, and the like. The reaction may

15  also be carried out using 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 imine product initially produce may be reducing using Na(CN)BH3-
HCI (ref: Hutchins, R. O. et al. J. Org. Chem. 1983, vol. 48, 3433-3428), H2-Pd/C,
H,-Pt/C, H,-Ph/C and the like in solvents such as methanol, ethanol and the like.

20

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

(IlIb) where m is O or 1 and all other symbols are as defined above may be prepared
by diazotizing the compound of formula (IIlk) to a compound of formula (Va),
decomposition of compound of formula (Va) to a compound of formula (I11) in the

25  presence of alcohol such as R’0OH and reducing the compound of formula (IIIl) to

yield compound of formula (IIIb). The reaction sequence is shown in scheme-V

below:



may preferably be chiral phosphines such as

(2S, 3S) - bi s(di phenyl phosphi no) euhane, 1, 2-bi s(di phenyl phosphi no) et hane,

1, 2- bi s( 2wormnssagy phenyl Phenyl phosphi no) et hane, PCT/IB02/04275
(-)-2,3-isopropylidene-2, 3-di hydroxy-1, 4- 1o bi s(di phenyl phosphi no) but ane
and the like. The reaction of a conpound of general fornmula (lIllp) with a
conpound of formula (111q) nmay be carriegd out using solvents such as
CH2C12, CHC13, chl orobenzene, benzene, THF, in the presence of catalyst
such as p-toluenesul fonic acid, nethanesulfonic acid, TEA TfOH, BF3-C0Et2

and the like. The reagtjon ndyzef5 al so be carried out usingfactivated
mol ecul ar si evéSN e} enpsr yf—ther 8A6T(EBNR hﬁ@“ﬁa&&éy&aonl 0 Cto

100 C, preferably at a tenper Hir e in the range from 10 to 60 T. The
imne product initially pr@guce ‘may be reducing using Na( BH3- HCl (ref:
Hutchins, R O et al.”J. Og. Chem 1983, vol. (8, 3433-3428), H2-Pd/C,
H2-Pt/C, H2-Ph/C and the like in solvents such as nethanol, ethanol and the
like. 20 In yet another enbodi ment of the present invention, the conpound
of formula (Illb) where in ig°0cr 1 and all other synbolﬁs%be as defined
above may be pr epare@R R drazQl Pz| ng—themconpgupgieffiormilFRI(111k) to a
conpound of forrmula (Va), deco &Rtion of compound of forngl a¥RVa) to a
conpound of forrmula (I111) int 25 presence of qhﬁphol sudR’as R7OH and
reduci ng the conmpound of formyla (I111) to vyield conpound of formula
(I''1'b). The reaction sequence is shown in schene-V below WO 03/033481 45
R5 R 60 02N- (CR10 R11)n Arm YRs) O- OZBE%FRIQ,R 11 ),-Ar NH2 ([IITk) (Va)
02N- (CR1OR11) n-Ar R5 0 R8 cheme-

The diazotiaziaon of the compound of the formula (IIIk) where m is 0, R® is

5  hydrogen and all other symbols are as defined above, to obtain compound of formula
(Va) may be carried out using diazotizing agent such as sodium nitrite, isoamyl
nitrite, potassium nitrite, ammonium nitrite and the like in the presence of catalytic
amont of carboxylic acid such as acetic acid, propionic acid and the like, in suitable
solvent such as chloroform, chlorobenzene, dichloroethane and the like or a mixture

10 thereof at a temperature in the range of room temperature and reflux temperature of
the solvent employed for a period in the range of 0.5 to 16 h.

Decomposing the arylalkyl diazo acetate of the formula (Va) to obtain a
compound of formula (ITI1) where R’ is as defined earlier excluding hydrogen and all
other symbols are as defined earlier can be promoted by a suitable catalyst such as

15  Rh(IDacetate, salt/complex of Cu(l) or Rh(Il) and the like (Bio. Org. Med. Chem.
Lett.,, 1996, 2121-2126) in the presence of an alcohol of the formula R’OH.

The reduction of compound of the formula (IIIl) to yield a compound of the
general formula (IIIb) where all symbols are as defined earlier may be carried out in
the presence of gaseous hydrogen and a catalyst such as Pd/C, RhW/C, Pt/C, Raney

20  nickel and the like. Mixtures of catalysts may be used. The reaction may also be
conducted in the presence of solvents such as dioxane, acetic acid, ethyl acetate and
the like. A pressure between atmospheric pressure and §0 psi may be employed. The
catalyst may be preferably 5-10% Pd/C and the amount of catalyst used may range

from 1-50% w/w. The reaction may also be carried out by employing metal solvent
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The di azoti azi aon of the conpound of the fornula (111k) where mis 0, R6 is
5 hydr ogewoan@3zaBl ot her synbols are as defined above, toPeltiBI2ZVD4eTTNPOUNd
of formula (Va) may be carried out using diazotizing agent such as sodi um
nitrite, isoanyl nitrite, potassiumnitrite, anmoniumnitrite and the |ike
in the presence of catalytic anont of cgrboxylic acid such as acetic acid,
propionic acid and the like, in suitable solvent such as chloroform

chl or obenzene, dichlorpethane and.the.like or a qié]tprre %10 t hereof .at a

t enper at ur e i ACPIGEOT 588 BREPSBIR- R RpED SENFE P lF P! eRSOLERbEPLEIP & of  t he
sol ?/elnf< farrgl Oké%h&g)lpreaerﬂﬂ?ir@eﬁhdn?l.t mae met@gerafio® nfaytdlsolbe harriaemngﬁﬁgf ng the
aryl al ky iazo acetate of the fornulag (Va) to optain a, conmpoun

formula (1111 )*HREpEEED HF‘%te’a§y%}%1P‘?Xh]e%3’€é? I‘%"éer Oéx%‘fﬁ‘%ﬁeﬁg dﬁ%?@‘@‘gﬁ %fﬂ%i al |

ot her synbol s Br&tias WREisHOehieaich h&heBad] REhaREIOARY180:thY afd GEiikabl e cat al yst
such as 15 Rh(ll)acetate, salt/conplex of Cu(l) or Rh(ll) and the |ike
(Bio. Og. Merl. Claeni. Lett., 1996, 2121-2126) in the presence of an

al cohol of the formla R embBEinlc8HMGhd RBseRf inCRARPR YRS oafpotiitBof foniilh a
(I'111) to yield a conpound of the general. fornmula (111b) where all synbols
are as defi nedIBariniiisrengiipmsaicallyy pure dorBw tvhers mtip &, Br sskncdl and ghodsus
hydrogen and asyﬁl?&@la%sgs doHEdY ASvdHhLoe Fhdred Bl foffowBa ARYpréQsdick@leaaind t he
i ke. M xtures”of catal ysts may be 'used.” The reacti on may al so be

conduct ed in tseenp-¥Ekdhes of sol vents such as di oxane, acetic acid, ethyl
acetate and the like. A pressure between atnospheric pressure and 80 psi
may be enpl oyed. The catal g5t;qmay be preferably 5- gedj’dlc and t he anpunt

of catalyst used my°R'gnge—{T dm 1-56%w WCRPRE) | may al so be
carried out by enploying net S¥RVent YR
HoN HO
Via) (Vib) :
4 RSRGO
> (CR1°R11),,1—Ar4|\}/U\YR8 >
(Vic) RO
R5R60 > RsRso
OzN—,(CRmR”)m-ArJﬁ/lL . HW—(CRwR”)m-Arﬂ/U\
. YR YR®
R’O R0
0 (Vid) (Hlib)
Scheme-VI

The diazotization of the compound of the formula (VIa) where all symbols
are as defined above to obtain compound of formula (VIb) may be carried out by
using diazotizing agent such as sodium nitrite, isoamyl nitrite, potassium nitrite,

15 ammonium nitrite and the like under aqueous acidic conditions using acids such as
sulfuric acid, HCI, acetic acid and the like, in an organic solvent such as alcohols
such as methanol, ethanol, propanol and the like; 1,4-dioxane, THF, acetbne and the

 like. |

One pot esterification and etherification of compound of general formula

20 (VIb) to a compound of general formula (VIc) may be carried by initial di
deprotonation of (VIb) using a suitable base such as NaH, KH, KOH or like, in a



WO 03/ 033481 46 PCT/1B02/ 04275 reduction such as magnesium iron, tin,
samariumin al cohol or sodiumanmalgamin alcohol, preferably nethanol. The
hydr ogenawDmn/0s@y1 al so be carried out using anmoni um for PETAB02/04275

cycl ohex-1, 4-di ene type of hydrogen donor under pd/c conditions using

sol vent s such as net hanol, ethanol, ethyl acetate and the like. 5 In yet
anot her enbodi nent of the present inventMQn the conpound of fornula

(I'1'Ib) inits enantlonerlcally pure form where inis 0, RS = = H and

pr ocess. desr| BadoipeReRn bl MR RSl e PPAE O, @%%%ﬁ%?% A
"1 s (Via) HzNandREks, fyfoweagrRuo Regtment witl/itkyl halide\subl) aiR8thiyDideitke( @Rﬂa@ﬁy}) m Ar
(V1 2) where al oymsaf o 18e o B ATLHER Blenh Sy TR oAt B N BP ™ or mut o
(VIb) may be cdalkybulfgemapylso bsised. Réaatiot tempergusegant vasufibma@s*C0dDUAT.

L S8 M PR Ky STRPAAT PGSR P
where n is 0 and all other symbols are as defined above, may be carried out using
nitrating agents such as fuming nitric acid, N,Os, a mixture of conc. Nitric acid and
conc. Sulfuric acid or a mixture of nitric acid and acetic anhydride in the presence of
a solvent or under neat condition at a temperature in the range of -10°C to room

10  temperature for a period in the range of 0.5 to 4 h. (Ref: Org. Synth. Col. Vol. I, 396)
Reduction of compound of the formula (VId) to a compound of formula
(IlIb), may be carried out in the presence of gaseous hydrogen or hydrogen donors
such as ammonium formate, cyclohex-1,4-diene and the like and a catalyst such as
Pd/C, Rh/C, Pt/C, Raney nickel and the like. Mixtures of catalysts may be used in the
15 presence of solvents such as methanol, ethanol, dioxane, acetic acid, ethyl acetate
and the like. A pressure between atmospheric pressure and 80 psi may be employed.
The catalyst may be preferably 5-10 % Pd/C and the amount of catalyst used may
range from 1-50 % wiw. Alternatively, the reaction may also be carried out by
employing metal solvent reduction such as magnesium, iron, tin, samarium, indium,

20 sodium amalgam in alcohol, or other suitable solvents preferably methanol.
In yet another embodiment of the present invention, the compound of formula
(IIIb) in its enantiomerically pure form, where m is 0, R> = R® = H and all other
symbols are as defined above may be prepared by following the process described in

scheme-VII below:



sulfuric acid, HCl, acetic acid and the like, in an organic solvent such as
al cohols such as nethanol, ethanol, propanol and the like; 1,4-dioxane,
THF, acetwoa3assst he |ike. One pot esterification and et remiiBix@eion of
conpound of general fonnula 20 (VIb) to a conpound of general formula

(M c) may be carried by initial di deprotonation of (VIb) using a suitable
base such as NaH, KH, KOH or like, in a WO 03/033481 PCT/|1B02/ 04275 47

sui tabl e sol vent such as tol uene, benzene, diethylether, THF, DVF, DME
HWPA, and like, followed by treatment with alkyl halide suych as ethyl

i odide or nethyl iodide and Figk®. @t her al kyl ating agent gtieh as Et 30+BF4
, Me30+BF4 , @MHGR'RIDhate— gy also—bems OsN—RBIR Horr ffre nay
vary from0 Cto 100 C. 5 Nigrftjon of the conpound of forpdda (Vic) to a
conmpound of formula (Mig) wrere nis 0 and all other synbols are as
defined above, may be carried out using nitrating¥fdnts such as funing
nitric acid, N205, a m xture of conc. Ni hgi acid and conc. Sulfuric acid
or a mxture of nitric acid and acetic a ide in the presence.of a

sol vent or under nea;;sondP%NT)WRaﬁ ér"_tAérrp - i n—the®-ange of -10C to
room 10 tenperature for a period in the périge of 0.5 to 4 h. (Ref: Og.
Synth. Col. Vol. |, 396) Reducti lc)of conpound of the formula (VId) to a
conmpound of forrmula (111b), may be carried out in the presence of gaseous
hydr ogen or hydrogen donors uch as amoni um formate, cycl ohex-1, 4-di ene
and the like and a catal yst dlghQas Pd/C, Rh/ C, Pt/C, Raney RHigkgl and the
li ke. M xtures O@fﬂ—(QW%B@/)stBrﬂlsy/geY#sed—i-n)the f@fvbﬁcgsgnéfe'%~ _ s such
as met hanol, ethanol, dioxa acetic acid, ethyl acetate ampddthe like. A
pressure between atnospheric pressure and 80 psi may be eglm oyed. The
catal yst may be preferably,5-10 % Pd/ C and the amount of at)al yst used may
range from 1-50 % w w. ternatively, the reaction nay al so be carried out
by enploying netal solvent reduction such as magnesium iron, tin,
samarium indium 20 sodi um anal gam iSeheme¥Hol , or other suitable solvents
preferably methanol Tnd fiayizaRRAIRS caiad HF%anfa(Vﬂ@? RE&I GMlsylBYE Al ON,
the conpound of formula (I1lb) inits enantionerically pure 1yorm where in
is 0, R5 = R6 e d¢fmad abeve toohiam a eymiswnd offoamply (YElb) mey balsenrisd wuiyuding

prepared by f Ohla%ﬁzﬂ% %Eé%té) RGPS gﬁ%ﬁﬁ i ﬁﬁge,i ﬁoaiﬁﬁhﬂ{{ﬁfe,\/lﬂot:}gﬁhﬂ\’\rniﬁ*ite,

ammonium nitrite and the like under aqueous acidic conditions using acids such as

sulfuric acid, hydrochloric acid, acetic acid and the like, in presence of an optional co
solvent like alcohols such as methanol, ethanol, propanol and the like; or ethers such
10  as 1,4-dioxane, THF, and the like; or ketones such as acetone, methyl ethyl ketone
and the like. )
Esterification of the compound of formula (VIIb) to a compound of formula
(VIc) may be done using an appropriate alcohol of formula R®-OH where R®
represents lower alkyl groups such as methyl, ethyl, propyl, isopropyl, n-butyl, t-
15 butyl and the like in presence of suitable catalyst such as, conc. sulfuric acid, dry
HCI, BF3-OFEt;, and the like. The reaction may be carried out at reflux temperature of
the alcohol employed. Alternatively reagents like diazomethane or Et;0"BE... or
Me;O'BF, and the like may also be used for esterification.
Selective O-alkylation of the compound of formula (VIIc) to the compound
20  of formula (VIId) may be done using alkyl sulfates such as diethyl sulfate, dimethyl -
sulfate and the like or alkyl halides such as ethyl iodide, methyl iodide, n-propyl



WO 03/ 033481 PCT/ 1 B02/ 04275 02N (CR10OR11) mAr (Vila) 48 YR8)nw

02N- (CRLIR11) mAr (VIIb) 02N (CRIR11)mAr (VI11) 02N (CRIR11)m Ar (Vild) YR8
) YR8 HWWORRRIMBM Ar (111 b) YR8 Schene VII The di azoti zatPcanBao42tie
conpound of forrmula (Vila) where all synbols are 5 as defined above to
obtain a conmpound of fornmula (VIIb) may be carried out using diazotizing
agents such as sodiumnitrite, isoatnyl nptrite, potassiumni ite,
anmoniumnitrite and the |i ke under aqueous acidic conditions using acids

such as sulfurlc acid, hydrochloric acid,. aceti cid and_the I|ke in
presence of an'¥H r%%erQ gc’% S ATPIIRY) éo‘yfi%d‘ﬁglé‘ h Bssohepiiatsh, as

et hanol ; propar@dro@iishnt hixel toleeie, PenRhd @hS t}seumtb d0a@fondirift; dtAKARS . furkhlF, and
t he Ilke or ketones such as acetone, nethyl ethyl ketone and the |ike.

Esterificati on‘BtetihdoEsmid HHn%IPylfsblfqmeaa’éc\ﬁhPﬂﬁ(@t’B the pisPgRe® AbmStecYldr nul a

(Vilc) may be GRR8 MRl MGalRHaRBRuOPR 3b@ud! &%&hm%m%ﬁidﬁlk@b@ﬁa@%%ﬁ{ e R8
represents | ower_ al kyl groups such as nethyl, et , roe% |sopropyl

n-butyl, t 15 BUPIatcanpdipe methexiden spdigme Aydidss p@t@is&uam bydkideasgditmseich as,
conc. sul furic paGdsthm HdtoxillCnd (BEBrOHAry A0 thM%s %ﬂléﬁ%’s A-QA'Q f’w(ﬁéd)gndmay be

carried out at reflux tenperature of the al cohol enpl Oﬁa Al'ternatively
reagents |ike #ediksmpayHenes RerticplagmieRraatry ot allybmiop Bryn alal halides arasedy al so

be used for e%@m{ 1hiG b nt %As@%hs\f& BBk W d@las raiky TR RIPRKRS i &f

formula (VIlc) o the co
or tetraalkylammomum halides such as tetrabutylammonium chloride,

10  tetrabutylammonium bromide and the like may also be employed.
Reduction of compound of the formula (VIId) to a compound of formula
(IIIb), may be carried out in the presence of gaseous hydrogen or hydrogen donors
such as ammonium formate, cyclohex-1,4-diene and the like and a catalyst such as
Pd/C, RW/C, Pt/C, Raney nickel and the like. Mixtures of catalysts may be used in the
15  presence of solvents such as methanol, 'ethanol, dioxane, acetic acid, ethyl acetate
and the like. A pressure between atmospheric ﬁressure and 80 psi may be employed.
The catalyst may be preferably 5-10 % Pd/C and the amount of catalyst used may
range from 1-50 % w/w. Alternatively, the reaction may also be carried out by
employing metal solvent reduction such as magnesium, iron, tin, samarium, indium,
20  sodium amalgam in alcohol, or other suitable solvents preferably methanol.
In yet another embodiment of the present invention, the compound of formula
(IIIb) in its enantiomerically pure form, where m is 0, R’ = R® = H and all other
symbols are as defined above may be prepared by following the process described in
scheme-VIII below:



20 of formula (VIId) may be done using al kyl sulfates such as diethyl
sulfate, dinethyl sulfate and the |ike or alkyl halides such as ethyl

i odi de, rwOteglo3i4sdi de, n-propyl YR8 WO 03/ 033481 PCT/ | BO2/pexAB&/04275 odi de,
n- propyl brom de, isopropyl iodide and the like, in solvents such as
hydrocarbons |i ke toluene, benzene and the |ike or acetonitrile, tetrahydro
furan, dinethyl fornmam de, dinethyl sulfoxide, and the like, in the
presence of nol ecular sieves and alkali bases such as sodi um carbonate,
pot assi um car bonate, cesium 55 car bonat e, sodi um net hoxi Bodi um hydri de,
pot assi um hydri de,  sodi,um or t assi um_hydroxj de_and the RPifke. Heavy net al
oxi des such as OA@?@,% %%'_ﬂiﬁ‘&gr%am?h_e—l’l’kgz%{?gbg g’f'Abar FCuYRr—use™t o
carry out alkylation when aldkylHhal i des are used as al ation reagent.
Phase transfer catal ygtes such as tetraal kyl anmoni um hydr oxi de or

t etraal kyl ammoni um hal i des such as tetrabutyl amonf{I® chl ori de, 10

t et rabut yl anmoni um br om de anth h% li ke may al so be enpl oyedgs Rgduction of

conpound of the formilac.(\ I d) [t conpoung  ofy,-oRuRa be
carried out in thééh%@e%g@ ’3]‘)_‘3%/45%6’685 hydr ogenzor(hydrz)mg—glﬁ d org'gysuch as
ammoni um formate, cycl ofjgy 1, 4Hdi €ne and the Iike and a cat dist such as
Pd/C, Rn/C, Pt/C, Raney nickel and the |ike. M xtures 6112 at al ysts nmay be
used in the 15 presence of "sol vent sR§uch as mnet hanol, ethanol, di Qgrjff%e,
acetic acid, ethyl acetate nd t heTlqdske. A pressur e M, at mo ric
pressure and 8G—p%i>n%i‘}”5§3p\é%ﬁ1l)ro‘fé ~NThert at-at-yoe ?rnﬁg Lc\ggﬁé‘l’éﬁ’ab / 5OH0 %
Pd/ C and the amount of catalyst usegfrfay range from 1-50 % w w. HO H
Alternatively, the reaction maynal so be carried out by enpl(gmj:)ng nmet al

sol vent reduction such as magnesium iron, tin, samarium indium 20

sodi um amal gam i n al cohol, or other suitable solvents preferably nethanol.

I n yet another enbodi ment of the pres®ntoi nvention, the conpound rf Jfoornul a

(I'1'1'b) in its enantj omEnkicadcRYREMar where_myl SHE-(JRBRE) Reyr = Jrall
ot her synbols are as defined above “+be prepared by foll ow ng e,
process described in scheme-VIII below. WO 03/033481 PCT/I1B02/ 0X%75 50
R5~O R5_. O (Vilid) (b)

Scheme VIIX

The diazotization of the compound of formula (VIla) where all symbols are

5  as defined above to obtain a compound of formula (VIIb) may be carried out using

diazotizing agents such as sodium nitrite, isoamyl nitrite, potassium nitrite,

ammonium nitrite and the like under aqueous acidic conditions using acids such as

sulfuric acid, hydrochloric acid, acetic acid and the like, in presence of an optional co

solvent like alcohols such as methanol, ethanol, propanol and the like; or ethers such

10 as 1,4-dioxane, THF, and the like; or ketones such as acetone, methyl ethyl ketone
and the like.

Esterification of the compound of formula (VIIb) to a compound of formula

(VIIc) may be done using an appropriate alcohol of formula R®-OH where R®

represents lower alkyl groups such as methyl, ethyl, propyl, isopropyl, n-butyl, t-

15 butyl and the like in presence of suitable catalyst such as, conc. sulfuric acid, dry

HCIl, BF;-OEt,, and the like. The reaction may be carried out at reflux temperature of

the alcohol employed. Alternatively reagents like diazomethane or Et;0"BF, or

Me;O'BF, and the like may also be used for esterification.
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di azotization of the conpound of fornula (Vila) where all synbols are 5 as
defined above to obtain a conmpound of forpula (VIilb) nmay be carried out
using diazotizing agents such as sodiumnitrite, isoanyl nitrite,

potaSS|umn|tr|te n|u nitri ndthel% under aueou acidic
condi ti ons using act %f‘énpoé‘ﬁ‘; phithecforaylg ( ?JIF‘bEFﬂOB’rp ﬁﬁsﬁ’m};\]@et ic
acid and the |{\K&g), hﬂhyﬂfe&&ﬂi&@ eubih thpreg@héOstalasels hf@baarr hydkgerddd@eRol S
such as net hanol , et hanol, ro anol t he llkgalgeoélg:et hers such to as

nd
1, 4- di oxane, Tifeh a5 ARMORRM] fopm: teo?ﬁ/c}e@% hédieng ame & cAdriccatdlet gyak %t hy |

ketone and t hpy/lj KB/C, BECERIk) erkéIond @fe 11REMEANR QU 8810t fay Buhad@ytdh) to a
conpound of formul a VI.Ic) may be done usin an appropriate al cohol of

formul a RS- DH MikEPes RBsolyesisy weh 3¢ snethsiely ethprgl digramgpcede asidahylecpiple,
ethyl, propyl, aiss@e lmz@yA préamm)atbveent au%ésﬂ%ﬁa/breéda% &m A&sa Kﬁ\é'b@ e%fo}@@ce of

sui tabl e cat al ¥St such cone. sulfuric acid and t he
li ke. The reacthorpriasf rw “hearelemdlyotr0 Se PAEY wixth@ éWﬂ@?taIflfﬁ@l}’é‘f used m2yal cohol

enpl oyed. Al teppal kgl ¥-56 2346801 S k&R 22 RLNERCMEY afsh 3QtBREIut by

employing metal solvent reduction such as magnesium, iron, tin, samarium, indium,
10 sodium amalgam in alcohol, or other suitable solvents preferably methanol.

N,N-dii)enzylation of the compound of formula (VIIIa) to the compound of
formula (VIIIb) may be done using benzyl halides such as benzyl bromide, benzyl
chloride and the like in solvents such as hydrocarbons like toluene, benzene and the
like or acetonitrile, tetrahydro furan, dimethyl formamide, dimethyl sulfoxide, and

15 the like, in the presence of alkali bases such as sodium carbonate, potassium
carbonate, sodium or potassium hydroxide and the like. Phase transfer catalysts such
as tetraalkylammonium hydroxide or tetraalkylammonium halides such as
tetrabutylammonium chloride, tetrabutylammonium bromide and the like may also
be employed. The reaction may be carried out in the range of room temperature to

20  the reflux temperature of the solvent employed.

Hydrolysis of the compound of the formula (VIIIb) to the compound of
formula (VIIIc) using aqueous alkali metal bases such as lithium carbonate, sodium
carbonate, potassium carbonate or potassium bicarbonate,‘ lithium hydroxide, sodium
hydroxide or potassium hydroxide and the like, in suitable co-solvents such as

25  methanol, ethanol, THF and like or mixtures thereof. The reaction time may range
from 0.5 h to 24 h, preferably 0.5 h to 3-4 h and reaction temperature may range
from 0 °C to 80 °C.

One pot esterification and etherification of the compound of the formula
(VIIIc) to the compound of formula (VIIId) where R® = R®, may be done by treating

30  with bases such as sodium hydride, potassium hydride, sodium hydroxide, potassium
hydroxide, sodium carbonate, potassium carbonate and the like, in solvents such as

hydrocarbons like toluene, benzene and the like, dialkyl ethers such as diethyl ether,



Me30*BF4 and the |ike may al so be used for esterification. (Vilic) YR8 WO
03/ 033481 PCT/1B02/ 04275 51 Reduction of conpound of the fornmula (Vilc) to
a conmpourmiomB/osasrula (Villa), may be carried out in thePpraBemersof
gaseous hydrogen or hydrogen donors such as ammoni um f or mat e,

cycl ohex-1, 4-diene and the |ike and a catal yst such as Pd/C, Rh/C, Pt/C
Raney nickel and the like. Mxture of caalysts may be used in the 5
presence of solvents such as nethanol, ethanol, dioxane, acetic acid, ethyl

acetate and the like. A pressure bet at i\C 0 psi
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may al so be carri ed out . £ ng..met al .. s t reductian.s as
maénesi um i r BRmIGS; ﬁ%OPEOQH]é}qdlii‘lr]pa %ﬁﬂa ﬂlrlﬁe’ ory alky gf‘)“éﬁ%ﬁl%%ﬁlasgéi%ﬁ Oh S8 Shol . or
ot her suit abl ginealyy Qs Mdehealirulybtingagints NeladiEb@TER, Md;0BRT artlhe
compound of formula (Villc) to the co?]péougﬂto% formul a éVI I I%ema%{, be done
usi ng benz§l Wwalikeekhederofohump aKy yines 9 48 © %h%‘gfffea%ﬂ%’P FIRFE RS Phe 1i ke
in solvents Sféﬁgeg&nt@y@r@@@b@pns |'i ke toluene, benzene and the |ike or

tet

acetonitrile, rahydro furan, dinmethyl formam de, dinmethyl sulfoxjde,,and
15 the like, in tHeeisnedetimaetdhe eqmmaupd phthefompmln (WEIA & G HOERPHYN e,

potassium c aFOtglgPﬁt (?Hb(?srﬁgj ROk PRk &5 B %Sgygr&@%%ugﬁgréé@g ok ihy(ﬁogéﬁh ase

transfer catalysts such -“as tetraal kyl ammoni um hydr oxi de_or
t et r aal ky| ammieriousuvhl as desnoninsh fermatet exoledisktly-disreorid ke dike apd @gatalyst

tetrabut yll?%ﬁéﬂat?l%?@ pie 808 RARy!HikEl BRYmBIRE. MRGuE BRI OMEGs midyeud €action

may be car in’the tange of “roomtenperature to 20 the reflux

t enper at ur e ofisddie ttieqirasemde of pyivanysedich syrdethanpl iethapdl, dipeane.casplisiasil ek he
formula (M IIb) to t npQu J ’ kal i
netal bases sﬁ%%at%§n$ﬁ}eﬁ%§ mgcﬁgﬁg%a?efg?&g}agé@ 8%]}{&1(134&?%%@,%%{ %}9 %g{’ggg%}%’u%
carbonat e or pephgsd. uhdiadyshongibe prdferably FrOhYRIE aak the gowutiaf catalisoxi de or
pot assi um hydr oxi de ‘and t he Isbg/ew/vivn sui tabl e co-sol vents such as 25

met hanol , et hARFOMOTRREHFA [ °Re® 8F'mi xt ures thereof. The reaction time may
range from 0.5 h to 24 h, preferably 0.5 h to 3-4 h and reaction

temperature may 1 a%gg: nox];e[i ?n%r(r)negla%eoofsigm%la (ITIb) where W represents NR' and R"

represents hydrogen that can be used to prepare the compounds of the present

invention and process for preparing the intermediate (IIIb) is described and claimed
in our PCT application entitled “Novel B-phenyl-c.-oxysubstituted propionic
20  derivatives: process for its preparation and their use in the preparation of

pharmaceutically important compounds” filed on the same day as this application.

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

formula (IIId) . ,
| ' i R (mé)
OR’

25
their derivatives, their analogs, their tautomeric forms, their stereoisomers, their

polymorphs, their pharmaceutically acceptable salts, their pharmaceutically
acceptable solvates wherein L' is a leaving ‘group such as halogen atom,

methanesulfonate, trifluoromethanesulfonate, p-toluenesulfonate, p-



One pot esterification and etherification of the conpound of the formnula
(M1lc) to the conmpound of formula (VIlI1d) where R5 = R6, nmay be done by
treati ng we®3ms4B1 bases such as sodi um hydri de, potassi umPeydBIadE27550di um
hydr oxi de, potassi um hydroxi de, sodi um carbonate, potassium carbonate and
the like, in solvents such as hydrocarbons |ike toluene, benzene and the
| i ke, dialkyl ethers such as diethyl ethey, WO 03/033481 52 11 tetrahydro
furan and the like or dinmethyl formam de, HWPA followed by treatnment with

al kyl halides ﬁﬁsﬁbn%nﬁlmste' &%@esmfﬁé Buésphaqg bldﬁydr&ypwwesbﬂng

. or a Kyl sul fates such as

ropyl brom de, 1 odi
Dt O RO RIS Yl v TR LN o tisre B Sofh e by et e
as Et 30+BF4 , MB3HBT4: aRtyetinkde ﬁ&iec%ﬁ% a&&v 291 6ﬂa‘?ﬁl§q%¥?uﬁo§'r}g§ ahfom2 h

to 20 h and reaction tenperature f}nge romO0°Cto Debenzyl ati on
of the conpounidtegér tanging ofronyllad;(R4'| 4nd) Rt omeh de somp ourndifferent fmsk repkesert! | 1 b)

may be carrje 0 jdonor s
Sueh as. anbni T arDel BB ERENS b R Gy R T i RN Vet 1o
such as Pd/C, ®mwrdkylRroud; PRaquysenﬁscskutihamonmubstiw@d dwalent smglefordaged| yst s
may be wused in t ven ol angl

di oxane, aceti egoré%tl?cd %g ﬁrq%%ﬂ %rt%gé eﬁatﬁg T E&Q h@é oggikqa)?nés Sfoé(gbgﬁ(\%%n

at nospheric pr]@éwn,ealhyidsﬁ@htp&d omyswalmemtaﬂwé@rouﬁm fmatsad ‘y@td mggthdme

preferably 5-10. %th/C and thg apunt o ro@f’l?lﬁ%ﬁl use gofrom 1-50
e

%ww 15 The RE%HE° 230y REoYP ofr P rru11y T Er é’x ht's NR12

and R12 r epr eskylt@olpy deydganstithatl of ansubstituteé drallyl pr @f)domlstahbonddﬂgﬂhmds of

(e PLESEM ! NEREL 6020095 ] g BLERAE RS SRR 1) 1
(3- pheny! - a- oxyteyibsssbloutketd aopiralRyle dlogeliy adlkengSirb e estod by
Compounds~ 1 1B BREREDSH ety e & st o bopreph e ky
enbodi ment of EBgpPRESBAL bé RYEBEnR dubgititey of uhdbainiedigtfups edlectddofrondl a
(111d) L1- SSCR:L alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl or heteroaralkyl groups; Y
represents oxygen, sulfur or NR’, where R’ represents hydrogen or substituted or
unsubstituted groups selected from alkyl, aryl, hydroxyalkyl, aralkyl heterocyclyl,
heteroaryl, or heteroaralkyl groups; R® and R’ together may form a substituted or
unsubstituted 5 or 6 membered cyclic structure containing carbon atoms, which may

20  optionally contain one or more heteroatoms selected from oxygen, sulfur or nitrogen;

m and n are integers ranging from 0-6 is provided.

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

formula (IIIg)

R R®

N X/ﬁ 10511 i 1011y _1 1

L | \T—(CR R'"),~C—(CR'R""),~L (lllg)
H R

their derivatives, their analogs, their tautomeric forms, their stereoisomers, their

25

polymorphs, their pharmaceutically acceptable salts, their pharmaceutically
acceptable solvates wherein R!, R? and R , R* when attached to the carbon atom,

may be same or different and represent hydrogen, halogen, hydroxy, nitro, cyano,



25 -W(CR1IR11) m Ar YR8 PCT/ 1 B02/ 04275 (I111d) O R7 their derivatives, their
anal ogs, their tautoneric forns, their stereoisoners, their polynorphs,

t heir phawows@si48ral | y acceptable salts, their pharmaceut iPcaliBgz/o4atscept abl e
solvates wherein L1 is a | eaving group such as hal ogen atom

met hanesul fonate, trifl uoronethanesul fonate, p-toluenesul fonate, p WO
03/033481 PCT/1B02/04275 53 nitrobenznengul fonate, acetate, sulfate,
phosphat e or hydroxy; Wrepresents NR12, - C(=0 -(CR10R11)o NR12,

-Oaryl-(CRIOR 1) 0 NR12, Were R12 represents hydrogen or ubstituted or
unsubst i t ut ed YrELE WBsEEELAr ?‘F@?P tq{jyﬂr?upﬁrs‘i}FCt‘?filg%{Pgﬁ‘%chd?%@gﬁ ke¥¥i s an

i nteger rangi RY1&JIRyOardl, affldkyandikR, aallidRy, HeGr&RoIB], Gbtetbafyl eHotdardiing,
represent 5 h)ﬁdrangea or. unsubstituted or unSﬁ@zrtitﬁ(tygdﬂgroup el ected form
al kyl , al koxy hetgropfyloxyy heerpagalkoxgy G6p: aayloxe pPEleRREYs uHRIPL GEEYIBP

unsubst i t ut ed Qi AkfRhins NeafiyRinifid!S G8ylaBindMBhakyRinifSt €1 alyeldafbogyloup; R5
represents hydrogen atom hydroxy, alkoxy, halogen, alkyl, substjtuted or
unsubst i t uted aafeHyRIrbonyi.oLAREPXYC PR La akkgly e BN S h e xsRl e ent

group R6; R6 rgpigsents fwdiggen, BxdiR¥bondhkB¥Y, halrPegftatofyilininbo al kyl

group, acyl, substituted or Unsubstituted aralkyl or R6 forns a bond

t oget her ~ wi t hra®xyRTbanglantieo, ppdberyfienacd ok ufp derivaiivey Brsulfpdipsstd; putted

groups selected.from alkyl, c oal kyl . aryl  aral kyl.. al koxyal kyl

al koxycar bony|9emYALYeSH QDE g l?%l?&{yﬁk a1é4 Eypg%r?%%sg?tb%ﬁyqr ?(hl%xro an ér?fgecnat)ré% nyl ,

acyl, heterocygl yi. Yohom; €3 GAPRA &l HEN atta e WP Bitro56h AN R grogen

or substitut e&géog&aa?\i%gaﬁﬁgtag%m’groups sel ectaeé from 118&;} g%%r §I§C| oal kyl ,
B

aryl, aral Kyl hyfoger, doyuixyl fortist er oavigrally subsifuied arospk yeleqido fips: 2wl
P ISR Py R A 9, s SSA dash isnin
hydr oxyal kyl , aaylalakylbxshebrawylsyly | aming eacrtaging | morsalkytanine adiglikkymings oups;
0 o TS AT Clou b o eferiet o
one or nore hdiceraadliooxy, stdosydadednfl; cmyloxyegdnyls atallkoxyrbanyt radkenalkyl,
15 aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid derivatives,
or sulfonic acid derivatives; X represents a heteroatom selected from oxygen or
sulfur; R'® and R'! may be same or different and represent hydrogen or substituted or
unsubstituted group selected form alkyl, alkoxy, aryl or aralkyl group; L' is a leaving
group such as halogen atom, methanesulfonate, trifluoromethanesulfonate, p-
20  toluenesulfonate, p-nitrobenznensulfonate, acétate, sulfate, phosphate or hydroxy; n

and o are integer ranging from 0-6 is provided.

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

formula (II11)
R3
R1
~ X/ S _
L/\ | l—(CRmR“,)n—O—E;—(CW°R11)p—G1 (Inli)
R*7X g
N RS

25
" their derivatives, their analogs, their tautomeric forms, their stereoisomers, their

polymorphs, their pharmaceutically acceptable salts, their pharmaceutically

acceptable solvates wherein Rl, R? and R3, R* when attached to the carbon atom,



mand n are integers ranging fromO-6 is provided. 25 In yet another
enbodi nent of the present invention the novel internediate of formula
(I'11g) . WwORB/W03X481 3 Ol 1 (CR1IoR11)n_C (CR1oR11)o L1 (Il grT/IBodRR2 \ H R4
their derivatives, their analogs, their tautomeric fornms, their

stereoi sonmers, their polynorphs, their pharmaceutically acceptable salts,
their pharnmaceutically acceptable solvatgs wherein Rl, R2 and R3, R4 when
attached to the carbon atom nmay be sane or different and represent

hydr ogen, hal o en dr OX Yo el tro ano, 03/0 3481 54 PCT/1B02/ 04275
formyl or subs e% &%@?}8&&%?%8@6@%%@%&? QEeRGdr S ity Fyano,

cycl oal kyl , al I&ﬁmyl or mysﬁuued kmmyubsamyed gré@ipy kél¥dted fdmbikyl, cydbakt 0xioxy,

het er ocycl yl , he e aryI he eroar i kyl het er oary] oxy, %eteroaral oxy,

acyl, acyl oxy, YRRHSRy=1KY F‘ry o HelYlaapplkerys H?&terocw»ﬁbaﬂﬁw% htproaralkyl,

di al kyl ami no, aétoaidxe, refeedakemk@;m Byl %kﬂﬂ@%)ycﬁyl‘d?&@fﬂkyl 5arﬁﬁ1}z$| Q¥ %&ﬁfneo nyl,

ar al koxycar bonyl , alkoxyalnﬁ aryloxyalkyl ar al koxyal kyl I'thi o,

t hi oal kyl , al k&whealrtepipeantialylagig, o%@’éﬁ?’ﬂ&ny‘l‘%ﬁlﬁ’]ﬁ@lm, alkoxyca onyl,

ar al koxycar bonyly By 8Fbor A th@ﬁﬂ{é)dy@ar % 0411«; ﬁkﬁer b RSy YIRS, afau&s&ahfeﬁ' c acid
or its derlvatlves one or both of may represent oxo or thioxo
group when t he§! kylfhie, at t doellvh o caﬁlb@ﬁc%ﬂ’@ﬁﬁla%%and Raylogwsarbarylaaived t o

ni trogen atom LeRLEHEAon)Bmiked rc%@iyhchééﬁf BX ¥ dtaf?\';a@%l:s Fseﬂ&ﬂlpraaﬂd'ae it
substituted groups selected fromalkyl, cycloalkyl, koxy, cycl oallﬁ<oxy,
aryl, aralkyl, dbtagvacysd ofbottheft mﬁerA maj &dpedsaa lodd léyfhaoxoag,&b’dp, wisEthexy,

hydroxyal kyl, amno, acylam no, - oaI kli%am no, dial kyl am no, aryl am no,
aral kyl ami ri®, awiaiedicRyP catkhey pisxy y RS a#nsl Kb xen Btiackedster Wifragep, atom represent

het er oar al koxy y @bkaX ¥S @R NMkmy12 rYLﬂMFl&{/ %%Mﬁ(eda%r@w@oﬁ ?erdbf?ﬁxl 118; oups,

al koxyal kyl , 15 aryl oxyal kyl, aral koxya hi‘o I oa
car boxylic aci ey eyl oxmscyclogikoxsy nyemr%k)écheébr@eﬁlb’ba@hem@wl Mtertelpa*bde nts a

het er oat om sel Q(Sfﬁ,egcyﬁgngmh(}é%Q?ﬁkﬁ,r amino, acylamino, monoalkylamino, dialkylamino,

arylamino, aralkylamino, aminoalkyl, aryloxy, aralkoxy, heteroaryloxy,
15  heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,

aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid derivatives,

or sulfonic acid derivatives; X represents a heteroatom selected from oxygen or

sulfur; R'” and R" may be same or different and represent hydrogen or sﬁbstituted er

unsubstituted group selected form alkyl, alkoxy, aryl or aralkyl group; G' is CHO or
20 NH, is provided, n and p are integer ranging from 0-6.

It is appreciated that in any of the above mentioned reactioné, any reactive
group in the substrate molecule may be protected according to conventional chemical
practice. Suitable protecting groups in any of the above mentioned reactions are

25 tertiarybutyl dimethyl silylchloride, methoxymethyl chloride etc, to protect hydroxyl
group, N-Boc, N-Cbz, N-Fmoc etc, for protection of amino group, acetal protection
for aldehyde, ketal protection for ketone and the like. The methods of formation and
removal of such protecting groups are those conventional methods appropriate to the

molecule being protected.

30 The pharmaceutically acceptable salts are prepared by reacting the compound

of formula (I) with 1 to 4 equivalents of a base such as sodium hydroxide, sodium



sul fur; R10 and R11 may be sanme or different and represent hydrogen or
substituted or wunsubstituted group selected form al kyl, al koxy, aryl or
aral kyl gwowp/3i481is a | eaving group such as hal ogen at o®CT/IB02/04275

met hanesul fonate, trifl uoronmethanesul fonate, p 20 tol uenesul fonate,

p- ni trobenznensul fonate, acetate, sulfate, phosphate or hydroxy; n and o
are integer ranging fromoO0-6 is provideds, In yet another enbodi nent of the
present invention the novel internediate of fornmula (111i) RL 325 1: | 1

CR10R11)n_O- CR R11 t he er.i.vat L t hei
gaut onmer |) c fo ei’P 15’?13} dg’oﬁé?sﬁumlt h?é(%fml %&%?‘@hégm?ﬂg reatais "

phar maceutic a|Hyﬁro&ﬁi@ e@ﬁ@i@bi&m&@ﬁioildefah@ the likbidin BelCay fileadthey, THIE Ql&ﬂlﬁaabl, e
sol vates wherein R en, attached to the Par bon ato

d R3, R —_—
N'~ HFR4 mtﬂfﬁgéﬂﬂa%ﬁwm?éﬂ%@%??ﬁ? He Mameohp! ilyees BaY g]Smd

represent hydn@enordaalcogas EATyRNY, afbitifd), diEd@dminé, OEKBline,0kuMitisd, i t ut ed
or unsubstituted groups. selected from al kyl, cycl oal kyI al koxy

cycl oal koxy, ad§inentaly ymigg yand fheir deAivatiugs gtk o%ey alsede r‘BE‘ilc‘NﬁmatlF‘fElﬁ’e rddryl

het er oar al kyl mddﬁ‘i%ﬁ QLRAKMERY Y, agpREMIOReAIrkRNSG bya%ébuneaf:wuaxaelds hyodh ey yal kyl ,
am no, acylamn 5 nonoal kyl am no, di al kyl am no yl am no, aral kyI am no,

al koxycar bo nyIhydfo&mﬂl@)%]léah%ﬁlwmlca%c&i K’@R‘&]@ﬁlﬁbﬁﬂf}mc aandkakwailw| acid

aryl oxyal kyl , @ﬁ@ﬁéﬁﬁﬂ&hﬂ&d n@!hﬁa{ésﬁlmn% adilll Rtk Ybid, kkO¥HE, %Q@ﬂya{c@aﬂ no,
aryl oxycarbonyl am no, aral koxycar bonyl am no, car boxyl ic acid or its

derivatives, owlieslictasid, dydrikpnaphthpicsacidd@pjovki¢ iagids palpiiéc avidpeicsinisfack and R4
may represgnt ax0.:0 Euﬁ& M, X9 GNAUR WAL TRE Y A0na e ﬁf(é %&%ﬂs%l&%ﬂ%@n atom

R3 and R4 when aftached to nitrogen atomrepresent hydrogen, hydroxy,
fornyl or optiasetate ythewbbohelst adtoge, UDS detape red ter e Mikipres of spliental kyl |
al koxy, cycl oal A(oay beadsgé aral kyl, heterocyclyl, heteroaryl, ..

het er oar al kyl , y Ol acyl oxYy, hydroxyal kyl, am no, acyl am no,

nonoal kyl am no, d| aI kyI am no, %I am no, aral kyl am no am noal kyl

aryl oxy, aral koxy, ﬂh@t@%&%ﬂ%@“ q_somml@ﬂwn@%mgda@yt bﬁd&‘gﬁ@ﬁ@béﬁyl e

aryl oxycar bo nygr aqagéﬂfé'fﬁg)é@@%c@ﬁ'f%b t}re Iﬁ%fey la}fﬁ/dmenc W YA Ydss wherever

ar al koxyal kyl , I oal carboxylic acid derivatives,
15 pos31ble or by conducting the reactlon in the presence of reagents or catalysts in their

single enantiomer form or by resolving the mixture of stereoisomers by conventional
methods. Some of the preferred methods include use of microbial resolution,
resolving the diastereomeric salts formed with chiral acids such as mandelic acid,
camphorsulfonic acid, tartaric acid, lactic acid, and the like wherever applicable or
20  chiral bases such as brucine, cinchona alkaloids and their derivatives and the like.
Commonly used methods are compiled by Jaques et al in “Enantiomers, Racemates
and Resolution” (Wiley Interscience, 1981). More specifically the compound of
formula (I) where YR® represents OH may be converted to a 1:1 mixture of
diastereomeric amides by treating with chiral amines, amino acids, amino alcohols
25  derived from aminoacids; conventional reaction conditions may be employed to
convert acid into an amide; the diastereomers may be separated either by fractional
crystallization or chromatography and the stereoisomers of compound of formula (I)

may be prepared by hydrolyzing the pure diastereomeric amide.

Pharmaceutically acceptable solvates of the compounds of formula ()

30 forming part of this invention may be prepared by conventional methods such as



or sulfonic acid derivatives; X represents a heteroatom selected from

oxygen or sulfur; R10 and R11 nay be sane or different and represent

hydr ogen wo o3b®Bi t ut ed or unsubstituted group sel ected fPomrmBed/dagts,

al koxy, aryl or aralkyl group; GL is CHOor 20 NH2 is provided, n and p

are integer ranging fromO0-6. It is appreciated that in any of the above

mentioned reactions, any reactive groupZ7in the substrate nol ecule may be

protected according to conventional chem cal practice. Suitable protecting

groups in anygQf,14iReRROMGRRINifORRh (IPRAGHIVERS s@ths ARutdrSmhbthaioy, Riayb]

di net hyl silylchloride, nethoxynethyl chloride etc, to_ protect hydroxyl

group, N-Boc, ad ths Aikenprefrsebli pvater pp¢ rospistallimecty Bing difreog cosipllizaion:

protection f%rchlﬁil&g_hyde, ketal protection for ketone and the |ike. The

met hods of formatron and renoval of such protecting groups are those

conventional net hoYerieusmobprarpliseoftapcanmoundypf sengrad f%u%g(lbf%@(‘ﬂt. of30 The

phar maceut i_cal,).y: 3 f ggound of
03 Wr{%m?&ﬁgﬂiﬁagjq% @a&éﬂ B &y RUBRRER Ur BinsoBAE bf REmbATCATH

formul a ent _ base such as sodi um hydr oxi de,
sodi um WO 03/ 088481 ca@TidnBoRgrGa2mple 56ingediffesenideolvestsonyndamnsed ©r thsdt assi um

hydroxi de, potassiumt - P calgci oY 3% O brclent FERGRERILN AYEsOXi de
and the like, "th fs?ér%\?%eﬁ?@ﬁ%ﬁk%%?’hg‘{y%%f@%et hanol, t-but z;_n(’)l , di oxane,

i sopropanol , etddencdf, cbolingenengihg. fivinx tverye Sassf tos otepentlew magolive  dugned.
Organi c bases |like. lysine,,argi.nin e l. ami , g ipqml mdi ne, 5
adanentyl ani ﬁ@'St&ﬁﬁaét(Wéi ?Oﬁlénrl Wit I|ngesa(i|§é)t %Qadri;)ga;ll&g:g}g s %sé)d. N'ternatively,
acid addibi orRompdung folereavgrgrajupl orcadiceolange Ty Bpsenedoftpplimaplsmaait bani t h

aci ds such as , hydroghl ori.c acid,,hydrobrom.g i it i furic
acid, phosphoffE B?‘ﬁ‘,’y PpHd gy ﬁiﬂé%ﬁ?% S%P@qulgis}ge%lcrgrsé:t() #’}’étr?{efgeg?@gfn%%n acid,
acetic acid, Ghbfilnetragotdertalai diffeaciich or seel dtlooy rdcbnigedsd, hydr oxynapht hoi ¢
acid, ascorbic acid almtic acid, .succinic acid 10 benzoi i
benzenesul foni ¢ acild® g’feéer“? &}VF‘&tloé‘&r‘ﬁl‘”‘i%& FoREnacr 1ecgli Ny 8?161%%031%&%%5%& hyl
acetate, et herompbihArSthe dedrANBMIlERT) o dxfared wods, théie defikeivedlthéiur es of
solvents may also be used. 0.0 1:‘[)he st.ereoj soners of, the rl:on(;gpq}%nd[ﬁei}‘ orm ng
part of thiss isdess i BRI niyiomeric plomms By §efraispyeFe AP MCT WP Thel 7 si ngl e
enantioneric farmacauiany RiepEss liesewer pharmpossaichilye aaeptyle colvdicti ng t he
reaction in the presence of reagents or ,calbale)%sts%frn t.h_eirréi} Sl na(1:1llde[he
enanti oner f orcamgmapon adioheusep! tramEeRiG? PIOY % SBE eSSy

conventi onal _like, useful for the treatment and / or prophylaxis of diseases such as hypertension,

coronary heart disease, atherosclerosis, stroke, peripheral vascular diseases and
20 related disorders. These compounds are useful for the treatment of hyperlipidemia,
hyperglycemia, familial hypercholesterolemia, hypertriglyceridemia, 10werjng 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.
25 The compounds of general formula (I) are also useful for the treatment / prophylaxis
of insulin resistance (type II diabetes), leptin resistance, impaired glucose tolerance,
dyslipidemia, disorders related to syndrome X such as hypertension, obesity, insulin
resistance, coronary heart disease, and other cardiovascular disorders. These
compounds may also be useful as aldose reductase inhibitors, for improving
30 .cognitive functions in dementia, treating diabetic complications, disorders related to
endothelial cell activation, psoriasis, polycystic ovarian syndrome (PCOS),

inflammatory bowel diseases, osteoporosis, myotonic dystrophy, pancreatitis,



met hods. Sone of the preferred nethods include use of mcrobial resolution,
resolving the diastereoneric salts formed with chiral acids such as

mandel i ¢ woiod/o3348anphor sul fonic acid, tartaric acid, |actipcTaBix42znd t he

| i ke wherever applicable or 20 chiral bases such as brucine, cinchona

al kal oids and their derivatives and the like. Commonly used nethods are
conpi l ed by Jaques et al in " Enantionerg, Racemates and Resol ution”
(Wley Interscience, 1981). Mre specifically the conpound of fornula (1)

where YR8 represent may. be. convert ed e of ~dipastereoneric
i des byt ot TR cheBRIas et g e B e Gt 8hBRLS e
derived from aren@agiodsds 6D|ﬂaeep1te|s@naiwenmrateonseﬁﬁnm theOﬁ]&trH&y 4d ewpl oyed
to convert acid into a m de; e..di ast.ereopers eparat ed either by
fracti onal crRRIaNis I hORDSE R GRS gh SO | HeSrRREoN dbier & of
conpound of f ghdr MGl QoA Tcag BRiBRGEScholytelt] dbkptibinfhibies;RikiEbesity

di ast ereoner i c am de. Pharmaceutically acceptahl e sol vates of the corrpounds

of formula3(1)drnesy HRAPKIIAG FiPidehs TeaHRt| ARt iROFSFBE PYeBar BEPBY
conventi onal_Tighiaass StibufileltD A3/ARAEbNS! RETPPRRE 042 [5adh SaBke ng L he
conmpound of formu (1) in solvents such as water, nethanol, ethanol and
the like, pr eftlmm:fl Fhevaewpouadsl of Breriyesentl inventiay iy pombinapndivith sMEEt CoA
crystal Ii zati %duc{aegh%ﬁ% s, YBbleQHS) PebobHRIRN SinfibitéhCOBRRYAMy Of srgENer Al
formula (1) formng I's I nvention may Be pr epar ed” by
crystallizati drypoglymma@mws o Heoadmihisteteld) togatliror wiithifh enadng pewdddiot 4cdns. For
exanple, u |n diff t solvents comonly used or their mxtures for
I'T'p 0 1‘161' 1cha?lg y
recrystalllza fe tallizations at different tenperatures; various
nmodes of cooli ng, r’[&mgrasgltﬁnvamﬁoneiﬂsp pirasdes b pharerayeusicd wompesifiong cahipiiing
crystallizatiaqps r phs b t L felting
the lo corrpou% F%P]?él\%\gg ﬁﬁlegfren Z}ioﬁq?ula f[ &s? dg“%%ddbopé,'f‘%%a&ér@g%‘%c’e o#
pol ynor phs nmayanblegs,déiear munmdariby famk,i c|i1e|ur (steeaotdbﬁiespethm qmdx)mrphsl, Rheir
spectroscopy, differ ent met r ovvder iffraction
pfdh@]@f‘ﬁ‘ff”éﬂfé y acr;ﬁ%aQF é@% ¥ tﬁeﬁ th rmace}/mceﬁ)l RIntels ta)tgl oYvages andl

or such ot her I ON harmaceut i cal
conposi tiops caBt&i fiokg HMIE Ceanpawnds iafibitdie @ﬂhaefeail afbsasrpmra irfbliBitosss

defi ned above, r d tive t [ 5 ana hel t aut oneric
forms, their s"’tné‘&éeé}t% o‘ﬁ@ ahﬁ%éci%?m @F%}%r éﬁ"gme gﬁ\gé thypog ycemic agents:

insulin; biguanides; sulfonylureas; thiazolidinediones; dual PPARa and y or a

mixture thereof in combination with the usual pharmaceutically employed carriers,
diluents and the like.

20 The pharmaceutical composition may be in the forms normally employed,
such as tablets, capsules, powders, syrups, solutions, suspensions and the like, may
contain flavorants, sweeteners etc. in suitable solid or liquid carriers or diluents, or
in suitable sterile media to form injectable solutions or suspensions. Such
compositions typically contain from 1 to 20%, preferably 1 to 10% by weight of

25  active compound, the remainder of the composition being pharmaceutically
acceptable carriers, diluents or solvents.

Suitable pharmaceutically acceptable carriers include solid fillers or diluents
and sterile aqueous or organic solutions. The active ingredient will be present in such
pharmaceutical compositions in the amounts sufficient to provide the desired dosage

30 in the range as described above. Thus, for oral administration, the compound of

formula (I) can be combined with a suitable solid or liquid carrier or diluent to form



pharmaceutically acceptable salts or their pharmaceutically acceptable
solvates in conbination with the usual pharnmaceutically enployed carriers,
di l uent s wod3wbxs1 | i ke, useful for the treatnment and / or Pprapéyd423§ s of
di seases such as hypertension, coronary heart disease, atherosclerosis,
stroke, peripheral vascul ar diseases and 20 rel ated di sorders. These
conpounds are useful for the treatnent ¢f hyperlipidema, hyperglycem a,
fam lial hyperchol esterolem a, hypertriglyceridem a, |owering of

at herogenic |lipoproteins, VLDL and LDL.. The conpounds . - pr esgnt

i nvention caffPHEesusBYeFoPOTRESt ?yéﬁfsnéqﬁw% S cer eglgﬁnsr éﬁ%&gﬁé}‘gasﬁ@

i ncl udi ng gl opmEHl@BERNEddicSitiong hAREE désisd,|centasi ditinag homporens gncr asme,
hypert ensi ve nephroscl erosi s, nephropat . 25._The ¢ unds. pof.. geper al
formula (1) aPeoHre8l, SREFFLTSs GICHHE %)r?ietg%/ Pt FPT B?S%%f%&?lglsggpg‘f ﬂ%ul in
resi stance ( tﬁfcﬁ?ml)ll_phﬁi BhetaShe cohédwlite SicBlea@iequsiofpaganizdmerial ¢ fem

tol erance, dyslipidema, disorders related to @lﬁndr.ome X such ai il

hyper t ensi ®n, isistablersplutiphss o suppensiens; Hox frAmPle PR MTERIE %4PEERER" and
ot her cardi ngcgﬁ&llsaﬁro NSRRI HFdoP andl{he $iRe c&OBPRIALS WY admeodeolisiefubl as

al dose reductase 1nhibitors, for_ inproving 30 cognitive functjons i
dementi a, trewsienspleblapbemacebailyracetpiabifsact ?@%P%F@tsroélsé %gltbg’ase of

endot hel i al CgJe' cﬁﬁgéu\ﬁa;i QAQuedds OkdI@ins - wHR! WY adtive @isaddican dysatieantn (PCOS)
i nfl ammat ory bowe I seases, osteoporosis, nyotonic d

; %/s,t r og{]%/, )
pancreatiti s, pYighpBs0%aessRsPrl nBY 2)50 2 repdsfar iciahlsslufons: A0t BHOl er osi s,

xant hone, 1? nf lscﬁ{@c%niso reiida T A tﬁi?%&ﬂrﬁ@téﬁﬁn'&heﬁf b6 aiEBhisterelin ent@OERRALIRAS  of
the present inventio re useful 1nthe treatnent and / or . prophyl axis of

the above sai thtdpsgasely.i nsubonpheently.onoy dersewrtlethht itk h BWEsFLIahpr e HVG
CoA reduct ase 'rpnrrlﬁs LE S S5 Cﬂ}&%ﬁé&ﬁﬁﬂma&bsor ption inhibitors; antiobesity 5
drugs; |i poprS SR8 Sor d&rt T reat ment drugs; hypogl ycem c agents: insulin;
bi guani des; sul f onFéumasd simitiitation, it preptiraion snaygaialPARSYBREPHF f9FmS

m xture theregf,. The conpoun | L @Ry iR p&@eRLNaL | on

Wi th HVG CoA Of dif e SREmys HOB%?SSQE‘?& gﬁ%“?‘éegltagd:gﬂég%@g%%%@%&f nhi bi t or s,

ant i obesi tyy draggsus cdyipo doryeenblamijestios. Tancavderadmi pontaie pddtiyasguehet or

wi thin such a peri.od to act .to synergistic ESEMhahdanenti on al so
provi des a phég ’h?é’ﬂhgia %%S’S%Crlﬁ)agéjf%ygaﬁgg@%ﬁt g%rtlalxtﬁ%tl’ha?’ﬁ%{)corrpoﬁnds of the
gener al f or mulagideithin @shogigtiatidchotine)\we cydidexirinde pieveryatives such heparabeasfal ogs,

their tautoneric forms, their stereol SOURLSuctAR 7 KOl ¥ABERRRe thske

binder or the like are particularly suitable for any oral application. Preferably,

20  carriers for tablets, dragees or capsules include lactose, corn starch and / or potato

starch. A syrup or elixir can be used in cases where a sweetened vehicle can be

employed.
A typical tablet production method is exemplified below:

Tablet Production Example

25 a) 1) Active ingredient 30g
2) Lactose 95¢g
3) Corn starch 0¢g

4) Carboxymethyl cellulose 44 ¢
5) Magnesium stearate lg

30
200 g for 1000 tablets



pharmaceutically acceptable salts or their pharmaceutically acceptable

sol vates and 15 one or nore HMG CoA reductase inhibitors; chol esterol
absor pti owoioplsdaBt ors; anti obesity drugs; |ipoprotein di Perdpe2/demsat nent
drugs; hypoglycem c agents: insulin; biguanides; sulfonylureas;

t hi azol i di nedi ones; dual PPARa and y or a mxture thereof in conbination
with the usual pharnmaceutically enployedycarriers, diluents and the |ike.
20 The pharnmaceutical conposition may be in the forns normally enpl oyed,

such as tablets, cagpsul es, wders, syru ol utiaon j and the
like, may contain el‘&%&‘ﬁ‘?f?g,to g\ﬁéée?%%gpg'sﬂé?@?é ' %ﬁ?gﬁﬁl{lggg‘gﬂe(gggerr i qui d
carriers or digyugnimler @fducddnpressifealihe isgratiénte4 medisaatk antked mellnyige bl e

sol utions or suspensions. Suc co si.tions. typicall bn fromilto
20% pr ef er abB{nyles én‘gé%ﬁﬁsﬁﬁgit@'h? ¢ Oletﬁgg é]&eicp\]}% ® ?188&1 %aeb?ertser%ﬁhnder of
the conposi ti géhhighPgo R}ITABGRUIdreAddty acceptable carriers, diluents or
sol vents. Suitable pharmaceutically acceptable carriers include solid

fillers or5diluent® 1) Asivaingiefiedt aqueous ol forganic sol utions. The active

ingredient will be ppasgfimiphospusd phar mepeutical conpositions in the
anounts sufficient to provide the desired dosage 30 in the range as
descri bed above. Thu®,La®se oral adni ni strdt%ifn, the conpound of formula

(I') can be conbi ned Wé&n@ta&ﬂi table solid mrgliquid carrier or diluent to
form WO 03/033481 59 'PCI/ 1 B02/ 04275 capsul es, tablets, powders, syrups,
sol utions, suspensi ofisPayidnyliperelidese The Phérmaceutical conpositions, may,

i f desired, contain gﬁﬁlﬂ leOna siaRpponent s such as flavourants, sweeteners,
exci pients and the |i’Ke.”For parenteral adm nistration, the polynorphic

formcan be conbined with sterile aqueous .or _organic nedia to formb5
injectable solutions or suspensions. For examhe100dUskit ons in sesame or
peanut oil, aqueous propylene glycol and the |ike can be used, as well as
aqueous sol utions @he ingetdentssiob Ybtreun frambyaneistenadayilyansrouegs aplubonef Y

addition salts or salts wth e of Lh®ONS Wi th
the active i nﬁpfgcﬁraé’ﬁ‘iatuﬁll \é\%stecgl c\l/rﬁ%%l 1%@%5%@%%?%%‘@@%%?2%{?2%oa?IQéi_Jray al so be
used for inj egiahles asodaniprensl byThebletirgonadhing 14 prepated0PO trblaty BEHBBE i n t hi s
manner can thela be dm'@i st.ered intravenously, intraperitoneally,

subcut aneous! y° % REFERIdeul arly, with intranuscul ar

The compound of formula (I) as defined above are clinically administered to
mammals, including man , via either oral, nasal, pulmonary, transdermal or
parenteral, rectal, depot, subcutaneous, intravenous, intrauretheral, intramuscular,

26 intranasal, ophthalmic solution or ointment. Administration by the oral route is
preferred, being more convenient and avoiding the possible pain and irritation of
injection. However, in circumstances where the patient cannot swallow the
medication, or absorption following oral administeration is impaired, as by disease or
other abnormality, it is essential that the drug be administered parenterally. By either

25  route, the dosage is in the range of about 0.01 to about 100 mg/kg body weight of the
subject per day or preferably about 0.01 to about 30 mg/kg body weight per day
administered singly or as divided dose. However, the optimum dosage for the
individual subject being treated will be determined by the person responsible for
treatment, generally smaller doses being administered initially and thereafter

30  increments made to determine the most suitable dose.



adm nistration being preferred in humans. For nasal adm nistration, the
preparation may contain the polynorphic forns of the present invention

di ssol vedworo3msmpended in a liquid carrier, in particul ar PeR/IB@A4atfue0US
carrier, for aerosol application. The carrier may contain additives such as
sol ubilizing agents, such as propyl ene glycol, surfactants, absorption
enhancers such as lecithin (phosphatldylchollne) or cyclodextrln or
preservatives such as parabenes. Tablets, dragees or capsul es having tal c

and / or a carbohydrate carrl linthe edafesi®nRRIdw GHichlaty
suitabl e for any ofal™§ ;ﬂnllse |%lﬁéd1% aglrlg F@e : Saggtrrnl ers for tablets,

dragees or capstideasyi wal mﬂiﬁuétaﬂbm)sely a@d)ﬂhﬁf@@r&rsbwléﬁét be ennsigeaddp dimiy arch. A
syrup or elixjir can e used in cases where a sweetened vehicle can be

enpl oyed. A tthepioeRq Ot 1%1@01% %'BPOdUCtI on nethod is exenplified below Tabl et
Producti on Exg Iatl&ma) 1) Act i ve ingr edient30 g 2) Lactose95 g 3) Corn

starch30 g 4) oxymne cel 4 ) Magnesium stearatel g 30 200 g
for 1000 t5abIF€f1§”\7\i§hB’§’/' ﬁ?lm’@ & ?‘ﬁﬁ%? 4275 The ingredients 1 to 3 are

uniformy blended with water and gra edCaf,Eér drying under reduced
pressure. The ingredients 4 and 5 a xe well with the granules and

conpressed by a tabletting machipgg e 1000 tabl ets each contai ni ng
30 ng of active ingredient. 5 a) 1) Actlve ingredient 30 g 2) Calcium
phosphate 90 $ep@ Lactose 40 g 4) Corn starch 35 g

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

10 To this solid 4-nitrobenzaldehyde (10 g, 1 eq, 66.2 mmol) was added in portions‘at 0
oC and the resulting solution was stirred at RT for, 16 h. The reaction mixture was
diluted with ethyl acetate and washed with aqueous NH,CL. The crude contains ethyl

4-nitro-2-ethoxycinnamate in both Z and E stereoisomers (11 g).

15  Step (11)
Ethyl 4-n1tro—2 ethoxycinnamate obtained in step (i) was hydrogenated using Pd
(10%)/C - Hy (60 psi) (11 g) in ethyl acetate (150 ml) at RT and chromatographed
using ethyl acetate / hexane to yield the title compound as viscous oil (9.41 g, yield
60%).

20 'HNMR (200 MHz, CDCl3) &: 1.16 (4, J=7.0Hz, 3H), 1.22 (t, J=7.0Hz, 3H), 2.90 (d,
J=6.3Hz, 2H), 3.30 (bs, 2H, NHy), 3.35 (m, 1H), 3.55 (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 (4, J = 8.0Hz, 2H).
IR (neat) cm’': 3372, 1738.
Mass m/z (CI): 238 (M+1), 192 (M - OC,Hs).

25

Preparation 2
3-(3,4-Dihydro-2H-benzo [b][1,4]oxazin-4-yl)propyl bromide



5) Polyvinyl pyrrolidone 3.5 g 10 5) Magnesium stearate 1.5 g 200 g for
1000 tablets The ingredients 1 to 4 are uniformy noistened with an aqueous
sol uti on wb 03/03a80 granul ated after drying under reduced PCEFIBUY@27S
Ingredient 6 is added and 15 granules are conpressed by a tabletting
machi ne to prepare 1000 tablets containing 30 ng of ingredient 1. The
conpound of formula (1) as defined above agre clinically adm nistered to
manmal s, including man , via either oral, nasal, pulnonary, transdernmal or
parenteral, rectal, depat, .subc €0 intravenous, _int ret heral,

i nt ranuscul ar, 22BN rog(r}fa%gl?‘?’é%%ﬁe&?ﬁsﬂl’é&xﬁl?eo&"(gg’ bicht %@ﬁtﬂ?mol% 1,3-

Admi ni st rat i ondibyonidpeopan@l22r50mit, & 0ieg, 222r @6l aed anHyeiond smie c&8sveNI7rR and
avoi ding the possible pain and irritation of injection. However, in

ci rcumst ances @&hes% pRepe ety MK 00 malhaes Bratadié 70 ne dercigth- dhe regption

absor ption fol LW RS Rdahcd ARSI Sletld 212 Jandd WP 88 aior¥. BlSeass o
other abnormality, it is essential that the drug be adm ni stered

parenteral | §. ByS diremaipgmphedgising ethyhecetgnsangdickancite yiekkthe siflg eorafouaioat 0. 01

to about 100 rrg%thgnggsd@_@@ug%_ of the subject per day or preferably about
0.01 to about nmg/ kg body wei ght per day administered singly or as

di vi ded dose. WEVR (200 Mezo DG dd8agd3® om, 2he 3.37 (Hilv4.dHal 2EHub@eect bei ng

treated will b ey Lt r i treat ment,
general ly snal ?'esg%%’oLg ég'ggl(t% jé n gllqjét%%r@ed 1q n@?goﬂaﬁcégg)'t hereafter 30

i ncrements maddlasonddCEr M@ He)rasst (S(TRra).@ 58 63" W2 68068481 ) 61

PCT/ | BO2/ 04275 The invention is explained in detail in the exanples given

bel ow which are provided by way of illustration only and therefore should
not, be construBcephoationd t the scope of the invention. Preparation 1 5

S hoy gl A 01 M el

CO,Et
Br\/\NmEt
SN 4
Step (i)

15 A mixture of ethyl 2-ethoxy-3-(4-aminophenyl)propanoate (5 g, 1 eq, 21 mmol)
obtained in preparation 1, heptylbromide (18.8 g, 5 eq, 105 mmol), and anhydrous
K,COs3 (14.5 g, 5 eq, 105 mmol), was heated at 70 °C in DMF (100 mtl), for 16 h.
The reaction mixture was diluted with ethyl acetate, washed with water and briue.
The residue was chromatographed using a mixture of ethyl acetate and hexane as

20  diluent to afford monoheptylated product as thick liquid (3.85 gm, yield 55%).

'H NMR (200 MHz, CDCly) 8: 0.88 (bt, J=6.3Hz, 3H), 1.05-1.42 (m, 15H), 1.42-
1.68 (m, 2H), 2.90 (d, J=6.6Hz, 2H), 3.08 (t, J=6.8Hz, 2H), 3.22-2.42 (m, 1H), 3.44-
3.64 (m, 1H), 3.94 (t, J=6.8Hz, 1H), 4.1 (q, J=7.0Hz, 2H), 6.55 (d, J=8.3Hz, 2H),
. 7.04 (d, J=8.3Hz, 2H).
25 IR (neat) cm™: 3396, 1747.
Mass m/z (CI): 335 (M+1), 290 (M-OC,Hs).



NaH (50 %in oil) (5.3 g, 2 eq, 132.4 mmol) was prepared in THE (350 nml) at
O C 1o To this solid 4-nitrobenzal dehyde (10 g, 1 eq, 66.2 innol) was
added i n worogiogaast at 0 C and the resulting solution was stPcraBe/@e7sRT f or.
16 h. The reaction mxture was diluted with ethyl acetate and washed wth
aqueous NHACl. The crude contains ethyl 4-nitro-2-ethoxycinnamate in both
Z and E stereoisonmers (11 g). 15 Step (ki) Ethyl 4-nitro-2-ethoxycinnamate
obtained in step (i) was hydrogenated using Pd (10%/C - H2 (60 psi) (11
g) in ethyl a$t @t)e (150 M) at RT and chromatographed using ethyl acetate
/ hexane to y &t he title conpound as viscous oil (9.41 yield 609%.

20 1H NVR ( 200hdvhizno 1EPEA8Yd proddat (Bg(t ¢q, 398 n@ppl) obpjped in gigp  wasjtEeptedy | 3 3H),

2.90 (d, J=6. 5 1

3.94 Et J1=6. sg% e)ici%k&broawitg 42(% 3(5Hn EHE@)C& ﬁfarﬁlgdlé? %](lf@g (3%2% 3 @@27 H, . 03
(d, J 8. OHZmnb)) in DRIK (®aih)), emth Heated 3T 20 °137®8 16 Maddhe mﬁaptl@cm)xtu@f:\@S( NH) :
192 M oc2 25 P t 3- 4- H- b

oxa2|(n 4-y§) pt 15}15‘371 "Y}Fh(r)e }g’réa*@let%?*@’asbéﬁ?d@} ?%FW%B?%B4?%§LA Mxture of
3, 4-di hydr o- 2tﬁr@;ﬁ&é%{apﬂe[dlbsﬂgQXﬁZtufBaof(ealyDacgtatelarﬁdpﬁxa&Z a@diboent tp yield Ghyl

di br onopr opane

nhydr ous sodi onat e
(7.05 g, 3 edethosys- [MN—WWA%Q%@MQ%&“HPSPM PHEPAPE ‘anq‘é“?ior 16 h.
The reaction rrggxé Wfq y@3) di luted with ethyl acetate and vvashed w th water
and brine. é Sidue 5 was chr omat ogr aphed u5|

to yieldt he thNl‘éRdé%b@i%§%h) ¢:i0RH dtriassHE23®): deotsg%/%? ]I[-A&hn\/ha?goge)l\(/lﬁge
2:1-3%3% t,s g 12 ¢ @ %}) &fgo 6(8*15:6 6§1z3z7H)§n @agggﬂca?élrﬂz 22h))3.3083 45)(m BI5S. éom 421?%
(M 79Br)), 256.70Nt79H),)396 (&, Izéﬁlizmé) g1h7) (@ ﬁ@ﬁ%ﬁ%ﬁ@ﬁ 22 Y
7.09 (d, J=8.3Hz, 2H).
IR (neat) em’™: 1747,
Mass m/z (CI): 442 (M(PBr)+1), 444 (M(Br*)+1).
15

Preparation 4
2-(3,4-Dihydro-2H-benzo[b] [1,4] 0xazin-4-yl)carboxymethylchloride

L)
A_C

3 4-Dihydro-2H-benzo[b][1,4]oxazine (1.52 g, 1 eq, 11.3 mmol), triethyl amine (4.73
20 ml, 3 eq, 33.9 mmol) and catalytic amount of DMAP was taken in dry DCM (50
ml). To this mixture 2-chloroacetyl chloride (1.8 ml, 2 eq, 22.6 mmol) was added at
0 °C and the reaction mixture was stirred at 0 °C for 4 h. The reaction mixture was
diluted with DCM and washed with dil. aqueous HCl, followed by NaHCO; and
brine. The organic layer was dried over anhydrous Na,SO4 and concentrated on
25 rotavapor. The crude compound was chromatographed using ethyl acetate and
hexane to yield the title compounds as waxy solid (1.54 g, yield 65%)
'H NMR (200 MHz, CDCl3) &: 3.98 (t, J=4.4Hz, 2H), 4.25 — 4.40 (m, 4H), 6.90 —
7.20 (aromatics, 4H).
IR (neat) cm™: 1655.



Preparation 3 Ethyl 2-ethoxy-3-[4- {N-heptyl-N-(2'-brom ethyl)}

am nophenyl] propano ate Br-\ N CO2Et OEt Step (i) 15 A m xture of ethyl

2- et hoxy-8o(4azsnophenyl ) propanoate (5 g, 1 eq, 21 nmpl) PCohBeR/(3eTs i n
preparation 1, heptylbromde (18.8 g, 5 eq, 105 mmol ), and anhydrous K2C03
(14.5 g, 5 eq, 105 mmvol), was heated at 70 Cin DVF (100 m), for 16 h.

The reaction mxture was diluted with etfyl acetate, washed with water and
brine. The residue was chromat ographed using a m xture of ethyl acetate

and hexane a 20 dj | uen ssaf f.Qr | ated product as thick liquid
(3.85 gm yi el SBB%&%E%M(%&%@W@%Xs: 0. 88 (bt, J=6.3Hz, 3H§],
%'gSéthZI(—I)m é5|2—|)2,21.422 1. GED(m 2H), 2.90 (d, J=6.6Hz, 2H), 3.08 (t,

=6. : , 3.22-2.42 (m 1H), 3.44- 3.64 (m 1H), 3.94 (t, J=6.8Hz, 1H),
4.1 (q, J=7.08epmphiony o5 (g =~ J=8.3Hz, 2H), 7.04 (d, J=8.(3Hz, 2H). 25 |H)R
(neat) cm 1 M&ﬁlﬁ?ﬁrm%ﬁ%nﬂ-l—e(ﬁx}proﬁaﬁ)aﬂw‘1), 290 (M QOC2H5). WO

03/ 033481 63 PCT/YBO /042 Step (ii) The nong heptylated product (3 g, 1
eq, 8.98 mmol) obtained in step (i) Q@ZM% th excess di bronoet hane
(10 eq) in presence of anhydrous K2 , 3. eq, 27 mol), in DV (40
m), and heated at 70 C for 16 s mxture was 5 diluted with
ethyl acetate, washed with water and brine. The residue was

chromat ogr aphed using a mxture ofl ethyl acetate and hexane as diluent to
yield ethyl  gte

)

2- et hoxy- 3-[ 4- ﬁ%ept | -N-(2'-Dbronoet hyl )} am no nyl J pro oate.as,thick
liquid ~(1.98 Wittig pat Fomouppthyl ?TCWQWO%\W?"*‘%%%?@%’ é% ?ﬂp @g ’?‘B?l? ade 3hy,
?{'l) , JE7OgHi 4'3}\13(}1‘0(%% % c &4 m;r%l)lwgﬁpl(egirec?lfﬁ THE. 80 (1) al ¥6°GHEo tRk), 3.28
1 - ’ teref)thaléldehydé monodiethylacetal (10 g,-l eq, 48 mmol) was added dropwise at 0

3.7
act

10 °C. The resulting solution was stirred at RT for 24 h. The reaction mixture was
diluted with ethyl acetate and washed with aqueous NH4Cl. The residue was
chromatographed (ethyl acetate and hexane) to obtain ethyl 4'-(diethoxymethyl)-2-
ethoxycinnamate in both Z and E stereoisomers (13.9 g, 90% yield).

15 Step (ii)
A dry methanolic (20 ml) solution of ethyl 4'-(diethoxymethyl)—2—ethoxyéinnamate
(5 g 1 eq, 15.5 mmol), obtained in step (i) was added to dry methanol (60 ml)
containing activated magnesium turnings (7.44 g, 20 eq, 310 mmol) and was allowed
to stir. Eventually the reaction mixture becomes vigorous requiring reflux condenser.
20  Once the magnesium gets consumed to yield Mg(OMe), (takes 3-4 h), it was stirred
at RT for 16 h. The reaction mixture was acidified carefully with conc HCI, stirred.
for 2 h at RT. Finally ethyl acetate was added and the organic layer was thoroughly
washed with water and brine and dried over anhydrous Na;SO,. The residue was
chromatographed (EtOAc/hexane) to afford the title compound as viscous oil (2.92 g,
25 yield 80%).
'H NMR (200 MHz, CDCL) &: 1.14 (t, J=6.8Hz, 3H), 3.00-3.20 (m, 2H), 3.22-3.41
(m, 1H), 3.48-3.67 (m, 1H), 3.73 (s, 3H), 4.06 (dd, /=78, 5.4Hz, 1H), 6.40 (4,
J=8.3Hz, 2H), 7.81 (d, J/=8.3Hz, 2H), 9.99 (s, 1H).
IR (neat) cm™ 1751, 1701.



3.70 (m 3H), 3.96 (t, J=6.8Hz, 1H), 4.17 (q, J=7.0+Hz, 2H), 6.57 (d,
J=8.3Hz, 2H), 7.09 (d, J=8.3Hz, 2H). IR (neat) cm11: 1747. Mass nmlz (d):
442 (M 79Bo)0sl0334844 (M Br81)+1). 15 Preparation 4 PCT/IB02/04275

2- (3, 4-Di hydr o- 2H benzo[ b] [1, 4] oxazi n-4-yl)carboxymet hyl chloride O N

3, 4-Di hydro- 2H benzo[ b] [ 1, 4] oxazine (1.52 g, 1 eq, 11.3 nmml), triethyl
amne (4.73 20 m, 3 eq, 33.9 mol) andscatal ytic ampunt of DVAP was taken
in dry DCM (50 m). To this m xture 2-chloroacetyl chloride (1.8 m, 2 eq,
22.6 mmol) wagraddedcdt 23 Pg-gnd the reaction mxture was stirred at 0 C
for 4 h. The reaction 'm xture was diluted with DCM and washed wth dil.
aqueous HCl, followed by NaHCO3 and brine. The organic |ayer was dried
over anhydroug Na2StM and concentrated on 25 rotavapor. The crude conpound
was chromat og ng eta\}/l acetate and hexane to yield the title
conpounds as WMetyylSeithexy3t[45dN-geptylaaigpuaeshy)phenyipvopaidtatz, CDC13) 6: 3. 98
(t, J=4.4Hz, 2H), 4.25 - 4.40 ( 4H), 6.90 - 7.20 (aromatics, 4H). IR
(neat) cm 1: 1655. WD 03/033481 64 Mass nfz (C): 212 (M35C1)+1), 214

(M C137)+1). Preparation 5 Meth 3-[4-fornyl phenyl | - 2- et hoxypr opanoat e
CO2Me CEt 5 PCT/1B02/ 04275 Step (i) Wttig salt fromtriethyl

2- et hoxyphosphonoacetate (25.6 g\ 2.0 eq, 96 mmol) and NaH (3.84 g, 2 eq,

96 nmmol ) was prepared in THE (240 nl) Cahe hi s
. HNmEt

Step (1)

Methyl 3-[4-formylphenyl]-2-ethoxypropanoate (2 g, 1 eq, 8.51 mmol) obtained in

preparation 5, heptylamine (978 mg, 1 eq; 8.51 mmol) and cat. amount of p-

TsOH.H,O were taken in DCM (40 ml), along with few pieces of activated
10 molecular sieves (4 A). The reaction mixture was filtered through celite after 24 h, at

RT and the filtrate was diluted with DCM and was washed with aqueous sodium

bicarbonate and dried over anhydrous sodium sulfate to yield crude methy! 2-ethoxy-

3-[4-(N-heptyliminomethyl)phenyl]propanoate

15 Step (i)
The crude methyl 2-ethoxy-3-[4-(N-heptyliminomethyl)phenyl]propanoate obtained
in step (i) above (2.95 g), was dissolved in methanol (40 ml), and treated with conc.
HCI (850 wl, 1 eq, 8.51 mmol) and sodium cyanoborohydride (535 mg, 1 eq, 8.51
mmol) at 0 °C. The progress of the reaction was monitored by TLC. After 2-3 h, the
20  reaction mixture was diluted with ethyl acetate, washed with aqueous sodium
bicarbonate and dried over anhydrous sodium sulfate. The residue was
chromatographed using methanol and chloroform to afford the title compound (1.71
g, yield 60%) as viscous liquid.
'H NMR (200 MHz, CDCl) 8: 0.86 (bt, J=6.3Hz, 3H), 1.14 (t, J=6.8Hz, 3H), 1.20-
25 1.40 (m, 9H), 1.50-1.70 (m, 2H), 2.60 (t, J=7.4Hz, 2H), 2.98 (d, J=6.3Hz 2H), 3.22-
3.41 (m, 1H), 3.48-3.67 (m, 1H), 3.71 (s, 3H), 3.89 (s, 2H), 4.02 (t, J=6.3Hz, 1H),
7.23 (d, J=7.8Hz, 2H), 7.30 (d, J=7.8Hz, 2H).



t er ept hal al dehyde nonodi et hyl acetal (10 g, 1 eq, 48 nmol) was added
dropwise at 0 10 T. The resulting solution was stirred at RT for 24 h. The
reacti on woxssaswas diluted with ethyl acetate and washedTaBedn4arueous
NHACL. The residue was chromat ographed (ethyl acetate and hexane) to
obtain ethyl 4'-(diethoxynethyl)-2- ethoxycinnamate in both Z and E
stereoisoners (13.9 g, 90%yield). 15 St%? (ii1) Adry nethanolic (20 m)
solution of ethyl 4'-(diethoxynethyl)-2-ethoxycinnamate (5 g, 1 eq, 15.5

mol ), obtained in step (J S ded to dry nmethanol (60 m) containing
activated rragnﬂ%f“ﬁ frﬂrééqéél\’,\@ﬂg g, 20 eq, 310 mol) and was allowed to

stir. Eventual Masdhe (CBAsLd -1 Xt ure becones vigorous requiring reflux
condenser. 20 Once the nagnesium gets consuned to yield Mg(OWwe) 2 (takes 3-4
h), it was stirred at RT for 16 h. The reaction m xture was acidified

careful ly wi thpegagatldalz stirred” for 2 h at RT. Finally ethyl acetate was
added and the organic lTayer was thoroughly washed with water and brine and

dri ed over &nh $-ethoxgcu(4-amigophenyipopaneate chr omat ogr aphed

(Et CAc/ hexane) to afford the title conpound M]écous oil (2.92 g, 25
yield 80%. 1H NMR (200 MHz, CDCL3) jé/l}(?tbz =6. 8Hz, 3H), 3.00-3.20 (m
2H), 3.22-3.41 (m 1H), 3.48-3.67 ( H),OBt 73 (s, 3H), 4.06 (dd, J=7.8,
5.4Hz, 1H), 6.40 (d, J=8.3Hz, 2H)2"7.81 (d, J=8.3Hz, 2H), 9.99 (s, 1H). IR

(neat) cm: 17Bthyl 1Jﬁﬁo-2woﬁﬁdiﬁﬁaﬁél(165g, Nbeg I Z nfnkdl) obtdihéd [iMsikp. (i) of
Preparation 6 Methyl 2-ethox 4

-3-[4-(N-he | am nonet hyl eny ropanoat e
5 PCT/ | BO2/ 042B8P&RLGR Fy Yaﬁvﬁ%ﬂﬁﬂ §11[%PY36$%&%W§W§}1 }‘{“2134%% ﬁ&%’pﬂ)ﬁ‘gnﬁt e (2
g, 1 eq, 8.51 nwnl)inaky aieRdoli (300 RIETAE dabdh Mixnlie play heixBe fdrP/8nmhd 1 eq,
8.51 mmol ) and (fat ..ampunt of %n TsOH. H20 were taken in DCM (40 m ), al ong
with few pilecedl@edde siitalradm IFRFENIE (P40 1y i1bg agaction myxtureyyeas diied ivafh
m xture was fi bth@rastadRn®gedhcklwitiecord 4@Eovd4mondim chloride. The organic layer
: was washed with water and brine. The residue was chromatographed using ethyl
acetate and hexane to afford the title compound as liquid (6 g, yield 72%).
"H NMR (200 MHz, CDCls) &: 1.64 (t, J=6.8Hz, 3H), 2.90 (d, ] = 6.3 Hz, 2H), 3.22 -
15  3.42 (m, 1H), 3.42 - 3.65 (m, 2H), 3.70 (s, 3H), 3.96 (t, ] = 6.8 Hz, 1H), 6.61 (d, T =
8.3 Hz, 2H), 7.00 (d, J = 8.3 Hz, 2H).
IR (neat) cm™: 3350 (br), 1735.
Mass m/z (CI): 224 [M+1].

20  Preparation §
5-(3,4-Dihydro-2H-benzo[b][1,4]oxazin-4-yl)-5-oxopentyl bromide

Cr)

OM\

Br

Step (i)

To a mixture of 5-bromo pentanoic acid (4.63 g, 1 eq, 25.6 mmol) and oxalyl
25  chloride (11.2 ml, 5 eq, 128 mmol) in hexane (5ml), DMF (10 pl) was added and the

reaction mixture was heated at 70 °C for 3 h. The excess oxalyl chloride and hexane



RT and the filtrate was diluted with DCM and was washed w th aqueous sodi um
bi carbonate and dried over anhydrous sodium sulfate to yield crude nethyl

2- et hoxy-w8 03083461N- hept yl i m noret hyl ) phenyl | pr opanoat e 15P8rapoyi42)s The
crude nethyl 2-ethoxy-3-[4-(Nheptylim nonethyl)phenyl]propanoate obtai ned
in step (i) above (2.95 g), was dissolved in nethanol (40 ml), and treated
with conc. HO (850 1, 1 eq, 8.51 mmolgy and sodi um cyanobor ohydri de (535
ng, 1 eq, 851 mml) at 0 C. The progress of the reaction was nonitored by

TLC. Aft - th i o
nashed Wle{ " m)&?&-éovggéyuc{ﬁ%%%%ﬁ&n Qrbﬂh)é rla‘gltﬁle"\@% @%ﬁllgdelﬁ'ld\% h{@halabwm acetate,

I carbonate and dried over anhydrous sodi um
sul fate. The ylie@diS-Bttﬁncy\ﬁﬁltanoylmhlmﬂ@gi’@hwloﬂ@lw @et haiedd 48 chl oroformto
afford the title corrpound (1.71 g, yield 60% as viscous liquid. "H NWR
(200 MHz, CDC13) 5: 86 (bt, J=6.3Hz, 3H), 1.14 (t J 6.8Hz, 3H), 1.20- 25
1.40 (m 9H) ,stdp G- 1. 70 (m 2H), 260(t J=7. 4Hz, 298(d J63Hz

by e gféﬂg sobyipn 85,353 din ol Buspihe @0‘%3“% g, 38 0mbiy, 20
i Py st
H2N CORME OEtD@Mr@O I i 4dgecbs B{WE}F"‘H éﬁ@f’édi (fgééj?%a %@%‘Jﬂg}? Gk

obtained in At étﬁ?ﬂad Lt owesfok ueRberltheh 'fdhutadtwmha&xeeks
nmagnesi umtufﬁﬁ&é %afglgn nﬁgﬁ{é nmol OI n dr net hanoagcf 400 The

reaction ni xteuh}e avatste rﬁfel aﬂb@édceftm 132613“’% washed wish Qﬂ 1Bl o afep 2t fhpn 3y 3’ r oom
tenperature for 1 he ] Relatét £ Hokdre to §idytheacet at e
and quench®d W h%&e feal ac V}’aggﬁ%hlmrgﬁ}) ﬁgd%ﬁl et o aver

aqueous a nfum chloride. The organic layer was
washed with V\ﬁtﬂe&ron@ﬂdmbhqun@(ﬁ?h@,ylé@ls@%éa@\mc%lﬁih@‘#ﬁt ographed using et hyl

acetate and hgxapg 13032 bdifs: 117b1S GAD AN B, T8 gh4 6ry,3.30 €l d 729 .
J=5.8Hz, major rotamer 1.2H), 3.53 (t, J=6.3Hz, minor rotamer 0.8H), 3.94 (t,
J=4 4Hz, 2H), 4.29 (t, ]=4.9Hz, 2H), 6.80 -7.20 (aromatics, 4H).
15 IR (neat) cm™: 2936, 1660.
Mass m/z (CI): 298 [M(°Br)+1], 300 [M(*'Br)+1].

Preparation 9
Methyl 2-ethoxy-3-(3-aminophenyl)propanoate

HoN COoMe
T &
Step (i)

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

20

NaH (50 % in oil) (6.28 g, 2 eq, 132 mmol) was prepared in THF (350 ml) at 0°C.
To this solid 3-nitrobenzaldehyde (10 g, 1 eq, 66 mmol) was added in portions at 0
25 ©°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
A-nitro-2-ethoxycinnamate in both Z and E stereoisomers (15 g, yield 86%).



1H NWR (200 MHz, CDC13) 8:1.64 (t, J=6.8Hz, 3H), 2.90 (d, J = 6.3 Hz, 2H),
3.22 - 15 3.42 (m 1H), 3.42 - 3.65 (m 2H), 3.70 (s, 3H), 3.96 (t, J = 6.8
Hz, 1H), wo@Yofxds1J = 8.3 Hz, 2H), 7.00 (d, J = 8.3 Hz, PHIIBIR4TRCAt) cm
1: 3350 (br), 1735. WMass mlz (C): 224 [Mtl]. 20 Preparation 8

5- (3, 4-D hydro-2H benzo [b] [1, 4loxazin-4-yl)-5-oxopentyl bromde O Step
(i) To a mxture of 5-brono pentanoic aétd (4.63 g, 1 eq, 25.6 mol) and
oxalyl 25 chloride (11.2 m, 5 eq, 128 mmmol) in hexane (5m ), DMF (10 I)
was added and the reaction mxture was heated at 70 C for 3 h. The excess
oxal yl chloride and hexane WD 03/033481 67 PCT/1B02/ 04275 were renoved by
distillation &€H0he residue was distilled under high vacuumto vyield
5-brono_pent a . | th@0t) | dofisded if 2te ,wa}#ldﬁkdivéhli‘}@ St ep
(ii) 5 To a sg utﬁug%l:%@daﬁd?gsl 13?% Sgﬁl- benz) (%%oxam n% (z 1 eq, 3.7
mol ), triet hythamlmwrml)mthmamraorwnfqrapa&e 12) 18 Re € tnamli?rtsl Brnunt  of

DVAP i n dryat Pt %%0 s MASq a908H BscRbe FaxiRRMyAN Q¥tedChIROr ke 6(87fhel . 2 eq,

7.40 nmmol) he reaction mxture was stirred at 0 Cfor 4 h and
then diluted vattlpstexsedpredetidythe astrnelevasTioadesed pn RIEERLE: g epctipls washed

wth dil. HA InixtuL V@re as%?ﬁt {lqg@ & gcegaq:’e dQ{}'v@EhedT\Qﬁq ekt MR SThe residue

chr onmat ograph an exane to yield the title corrpound
l'i qui d (535 Neyas yhrexlneltogﬁ%edets ymidsmcthxsl 2- ¢tmnydnetaﬂnmwn{nzwe ) 2eHEA)3)  6:

1.70 - 2.00 (in J = 5.9Hz, 2H), 3.39 (t, J=5.8Hz, mmjor
rotamer 1. Zwlsog‘le?@?gyl%ggggﬁ-lz minor rotaner 0.8H), 3.94 (t, J=4.4Hz,

2H), 4.29 16t, J=4.9Hz, 6.80 -7.20 (aromatics, 4H). 15 IR (neat) cm 1:
2936, 1660. SsS z (CI) ' 298 [ M79Br)+1], 300 [M81Br)+1]. Preparation 9
Met hyl 2-etho “)3 am nophenyl ) pr opanoat e

Methyl 2-ethoxy meta amino cinnamate (10 g, 1 eq, 42.5 mmol) obtained in step (ii)
was treated with magnesium (20.4 g, 20 eq, 850 mmol) and dry methanol (500 ml).
The reaction mixture was refluxed for 2-3 h, and allowed to stir at room temperature
15 for 16 h. The reaction mixture was diluted with ethyl acetate and quenched with cold
aqueous ammonjum chloride. The organic layer was washed with water and brine.
The residue was chromatographed using ethyl acetate and hexane to afford the title

compound as viscous liquid (8.06 g, yield 80%).

20 'HNMR (200 MHz, CDCls) &: 1.15 (t, J=6.8Hz, 3H), 2.96 (d, J=6.9Hz, 2H), 3.22 -
3.42 (m, 1H), 3.42 — 3.65 (m, 2H), 3.70 (s, '3H), 4.01 (t, I=6.4Hz, 1H), 6.50 — 6.62
(aromatics, 3H), 7.06 (1, J=7.8Hz, 1H).

IR (neat) cm™: 3360, 1738.
Mass m/z (CI): 224 (M+1).
25

Preparation 10

3-(7-Fluoro-3,4-dihydro-2H-benzo[b] [1,4]oxazin-4-yl)propylbromide
)
N

Br



H2N CONe CEt 20 Step (i) Wttig salt fromtriethyl 2-ethoxyphosphonoacetate
(3.3 M, 2 eq, 132 mnol) and NaH (50 %in oil) (6.28 g, 2 eq, 132 mmol)
was prepawod3ioss4§HE (350 m) at 0 C. To this solid 3-nitrehareai4dshyde (10
g, 1 eq, 66 nmmol) was added in portions at 0 25 C. The resulting solution
was stirred at RT for 16 h. The reaction mxture was diluted wth ethyl
acetate and washed wi th aqueous NHACl. Thg crude contajns ethyl
4-nitro-2-ethoxycinnanate in both Z and E stereoisoners (15 g, yield 86%.
WO 03/ 033481 6§te§('(§/I802/ 04275 Step (ii) The crude compound (15 g, 1 eq,
56.6 nmmol ) obtarned in step (i) was dissolved in nethanol (250 m). To

thi s ammoni um flor ambetiés of 62-gitrodBihegophbid (Fnp) 1 e U fimolp R/ &i(148 g) was

added and the reacti , Xt ure s 'stirred_ at for 16 _h. The catal yst was
filtered and t ré’n}?@fe%%ﬁg}")émgg %ﬁ&’e?ﬁ%‘go‘n@ﬁl)rIBt‘g—éaaﬁB‘ﬁP‘? (ll%e“ﬂ]-)eé’éf iegded

m xt gre was di bmﬁyﬁd)'[uwpbﬂassﬁtrﬂyztrbm&t(aﬂeg,arﬁ, wg hmftdﬂyviaﬁdwsm%aaf REYS: Dy hne. tThe
resi due was chromatographed to_ yie nme ., 2- OXy neta am no ci nnamate
as (E) and ¢ Z) [l? %‘%‘g’sm{) ©gas ?%@F%a‘f?a“é? é%@ a@?élﬁfn(qopﬂﬁns%?%ﬂﬂtﬁvgpcé‘tr-hoxy
neta am no ci nmagakidué ¥as Gilutdd Offh ol L@l WAk WG whtBr S1dORInt itd YieldWaS

treated with magnesi um 4 20 eq,. 850 mml ) and dry methanol (500 m ).
The reaction nf %?WRB&%‘%?@’IY@%@@@F&?MWH,useéﬁ’éls%ll’ (iBwed to stir at room

tenperature 15 for 16 h. The reaction mxture was diluted with ethyl
acetate and quenched with cold aqueous anmmoni um chl oride. The organic
| ayer was wash8#PW h wat er and brine. The residue was chronat ogr aphed

:J;si agdet hylio aC¢h@§ﬁd@e&n§&ma%taﬁ&daﬁ fs‘f;cig%t(@%i_&iehl £8.8 m@%gta@élz ¥l §igoUs
quid (8.06 g, yield 80% . 20 1H NWR 0 , CDC13) S 1.15 (t, J=6.8Hz,
3H), 2.96 (d, Jetagl5Opy), Ta tippiron gowder ($96 g.H) eq, 344 mmolBagilfaigl apee, 3. 70
(s, 3H), 4.01 (&g (2152191, Zi’g%q, 4]3|2_|)mm(§) QQS éddgd Ql?d heated at 110 °C for 4 h. The solvents
were removed from the reaction mixture and diluted with ethyl acetate. The ethyl
acetate layer was washed with aqueous ammonium chloride, water and brine. The
15 residue was chromatographed to yieid 3-oxo-7-fluoro-3,4-dihydro-2H-
benzo[b][1,4]oxazine as solid (2.2 g, mp : 204-206 °C, yield 46%). .
'H NMR (200 MHz, CDCI;+DMSO-dg) 8: 4.52 (s, 2H), 6.60 — 6.70 (m, 2H), 6.88
(dd, 7=8.3 and 5.8Hz, 1H), 10.63 (bs, 1H).
IR (KBr) cm™: 1677, 1622.
20  Mass m/z (CI): 168 (M+1).

Step (iii)
3-Oxo-7-fluoro-3,4-dihydro-2H-benzo[b][1,4]Joxazine (2.2 g, 1 eq, 13.1 mmol)
obtained in step (ii) in dry THF (10 ml) was added drop wise to a refluxing THF (60
25 ml) containing LAH (1.5 g, 3 eq, 39.5 mmol). It was further refluxed for 3 h and
quenched with ethyl acetate. To this water (1.5 ml), 15 % sodium hydroxide (1.5 ml)
and water (4.5 ml) were added Isequentially. Once Al(OH)3.H,O precipitated out, it
was filtered though celite. The filtrate was condensed on rotavapour and
chromatographed (ethyl acetate and hexane) to yield 7-fluoro-3,4-dihydro-2H-
30  benzo[b][1,4]oxazine (1.3 g, yield 65%) as yellow oil.



(aromatics, 3H), 7.06 (t, J=7.8Hz, 1H). IR (neat) cm 1: 3360, 1738. Mass
mz (A): 224 (M+l). 25 Preparation 10 3-(7-Fl uoro-3, 4-di hydro-2H benzo [ b]
[ 1, 4] oxawDr34334B) propyl bromi de F, O ~~Br WD 03/ 033481 PCPCIrBB®/@47%575 69
Step (i) To a solution of 2-nitro-5-fluorophenol (5 g, 1 eq, 31.6 mol) and
et hyl 2- bronvacetate (3.8 m, 1.1 eq, 34.8 mmol) in dry acetone (160 m)
was added anhydrous potassiun1carbonate 24879, 2eq, 63.2 mol) and
stirred at RT for 16 h. 5 The reaction nlxture was filtered through celite

and t hen condg n.rotavap The r | | t hyl
acetate and wagﬁglg/ngn@@o mﬁr&%h) B :}rﬁé’ gﬁglﬁg\?i??d’éﬂggnﬁmn%ﬁ ’g,
yield 789, wh-ahnwesi)cae-- mm6qggﬁmﬁ¢gjﬂ)5nep (ii) 10 The crude conpound
obtained in step ( 28.8 nmmol ) was taken in dry nethanol (150
m). To this ﬂﬁdﬁmﬁgﬂﬂg?g?%&ﬁb%gn 26 144 mol) and gl acial acetic acid
(25 M, 15 eq,m4’32/(01))1Mqs+agided and heated at 110 C for 4 h. The
solvents were renoved fromthe reaction mxture and diluted with ethyl
acetate. The ethyl acetate |ayer was washed w th agueous ammoni um

chl ori de, matqgégg ¢ brine. The 15 residue was chromatographed to yield
3-o0x0-7-fluoro d

i hydro-2H benz b oxazi ne as solid (2.2
204-206 C, yi ehenizsmol 7-yorgpiHoe ]b@M{ah 6}-36: 1 89,57 @mogm

6.60 - 6.70 . inBt BB fdve, . : o | R
Ck) o 1 (1 ¥ 713%%';4)% Gste% G &(Qﬁ! Jrﬁdr% &Et&jpl%E%léZ((s 615%-101%6%3(951?1?1) 1) Yl -

3- Oxo0- 7-f | uor oar@ydxo@ﬁ md@lmsznhomﬁ%r (% [316q4]26>6a121m8 ip2dry IPME1(8aqnD) #8151 ol )

$gtEa'( ned 1 StERekiah o8 A Yo HHEnd Mot m¥fie 32 SRR SoBal 4T ! UXI N

washed with water and brine. The residue was chromatographed using ethyl acetate

and hexane to afford the title compound (1.1 g, yield 47%) as viscous oil.

'"H NMR (200 MHz, CDCl3) &: 2.10-2.28 (m, 2H), 3.30 (t, J=4.4Hz, 2H), 3.38 (t,

J=6.7Hz, 2H), 3.49 (t, ] = 6.2Hz, 2H), 4.24 (t, J=4.4Hz, 2H), 6.50 — 6.70 (aromatics,
15 3H).

Mass m/z (CL): 274 [M("Br)+1], 276 [M('Br)+1].

Preparation 11

N-{(3,4-Dihydro-2H-benzo[b]oxazin-4-yl)propyl}benzylamine

@E )
. 0

Cesium hydroxide monohydrate (288 mg, 1.1 eq, 1.72 mmol), and grinded molecular
sieves 4A (500 mg) was stirred at RT in dry DMF (7 ml) for 15 min. To this
benzylamine (510 ul, 3 eq,.4.68 mmol), was added, followed by stirring for another
30 min. Finally 3-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propyl bromide- (400
25 mg, 1 eq, 1.50 mmol) obtained in preparation 2, in DMF (3 ml) was added. Atter
stirring for 16 h at RT, the reaction mixture was diluted with ethyl acetate and

washed with water and brine. The organic layer was condensed and



25 m) containing LAH (1.5 g, 3 eq, 39.5 mol). It was further

3 h and quenched with ethyl acetate. To this 3Nater (1.5 n1),elSrf’e/c]:lsg)c(liegmf o
hydr oxi dewQD38338) and water (4.5 nl) were added sequent iPalriipo2/d@etse

Al (OH) 3. H2O precipitated out, it was filtered though celite. The filtrate
was condensed on rotavapour and chromatographed (ethyl acetate and hexane)
to yield 7-fluoro-3, 4-di hydro-2H 30 benzo[b][1, 4] oxazine (1.3 g, yield
65% as yellow oil. WO 03/033481 PCT/|B02/ 04275 70 1H NVR (200 M—Iz CDC13)

6: 2.80 (bs, ta citfhn aidicthe c 0 -
(aromati cs, (i]-kbtgmat %’}% 5 nkc?nhléillldk%gmn lt)lé111 8145%%}% 1h}lltgloéihlf% I\/%gﬁsoum@ zaé?CI ) : o o0

154 (Mrl). 5 Bbeps fiqwd (3Q7rmg<tywﬂ6b7(8f>

7-fluoro-3, 4-
obtai ned in S%M%@g@&/e )flc} %1%%2%{2 3o éDSe(ﬂH) 826179@”?@' )
mol ) and  anngHe,ols), saamm&ambeﬁatze%(@ 7Hy 41 @qJ—4z%IZ42H}nﬁ§ T 8ary DIVF

(85 mM) was 1 heaIe he reaction m xtur |
with ethyl?ac %’i’i‘aélcﬁm ngés)ﬁ 353??%“@ 5}15 and brine. The regl \3’32 \?v:alsm -
ggﬁrggﬁtnggzipgﬁd(m&)aig £3NY ((bra 298 K1669. and hexane to afford the title

i e viscous oil. 1H NWR (200 MHz, CDC1
2.10- 2. 28 (ml\%ﬁbé/zécgoé%%@“@m 4Hz, 2H), 3.38 (t, (J =6. THz, 2H), 3% ?19 (t
J = 6.2Hz, 2H), 4.24 (t, J=4.4Hz, 2H), 6.50 - 6.70 (aromatics, 15 3H).
Mass mz (C): 274 [M79Br)+l], 276 [M81Br)+l]. Preparation-11
N-{ (3, 4- Di hydPECRERYIMY, [ b] oxazi n-4-yl ) propyl }benzyl ani ne O 20 Cesium
hydr oxi de ;gongfusk1at &né888 {4p1- hﬂdr&xﬁﬂnzﬂ)aﬁﬁndpmhjl}pmpah(gm nded nol ecul ar
sieves 4A (500 ng) was stirred at RT in dry DME (7 for 15 min. To this
benzyl ami ne (510 I, 3 eq,.4.68 mmol), was &GS '%ﬁed by stirring for

another 30 min. Finally 3-(3,4-di h%drg-z ohz i n- 4-
o ree (200 y ( H zoE}[l, 4] oxazi n-4-yl ) propyl

_ HO
Methyl 2-ethoxy-3-(4-aminophenyl)propanoate (500 meg, 1 eq, 2.24 mmol) obtained

in preparation 7, 4-hydroxybenzaldehyde (273 mg, 1 eq, 2.24 mmol), and catalytic
amount of p-TsOH were taken in DCM (5 ml) along with few pieces of molecular

15 sieves (4A). The reaction mixture was stirred at RT for 24 h, diluted with excess
amount of ethyl acetate and washed with aqueous sodium bicarbonate. The EtOAc
layer was dried over anhydrous sodium sulfate and then condensed dn rotary
evaporator. The crude was dissolved in methanol (10 ml) and treated with
Na(CN)BH; (166 mg, 1.2 eq, 2.64 mmol) in presence of conc. HC1 (220 mL) at 0 °C

20  and stirred for 2 h. The reaction mixture was diluted with excess amount of ethyl
acetate, washed with water and brine. The EtOAc layer was dried over anhydrous
sodium sulfate and then condensed on rotary evaporator. The residue was
chromatographed using EtOAc / hexane to obtain the title compound as solid mass
(405 mg, yield 55%, mp : 109-110 °C).

25 'HNMR (200 MHz, CDCl) &: 1.17 (t, J=6.9Hz, 3H), 2.89 (d, J=6.4 Hz, 2H), 3.22-
342 (m, 1H), 3.50-3.65 (m, 1H), 3.70 (bs, 5H, CO,Me, -OH, -NH-), 3.98 (t,
J=6.8Hz, 1H), 4.20 (s, 2H), 6.56 (d, J=8.3 Hz, 2H), 6.78 (d, /=8.3 Hz, 2H), 7.03 (d,
J=8.3 Hz, 2H), 7.21 (d, /=8.3 Hz, 2H).

IR (KBr) cm™: 3369, 1680.



25 ng, 1 eq, 1.50 nmol) obtained in preparation 2, in DWW (3 nml) was added.
After stirring for 16 h at RT, the reaction mxture was diluted with ethyl
acetate awo o3maexBed with water and brine. The organic | ay@cTiBe/@eridensed
and WO 03/033481 71 PCT/1B02/ 04275 chromat ographed using chl oroform/

met hanol to obtain the title conmpound as viscous liquid (307 ng, yield
70% . 1H NMR (200 MHz, CDC13) 8: 1.77 (q2 J=6.8Hz, 2H), 2.00 (bs, 1H), 2.67
(t, J = 7.3Hz, 2H), 3.20 - 3.28 (m 4H), 3.76 (s, 2H), 4.16 (t, J=4.4Hz,
2H), 6.50 - 6.Mdsnbz (@y.opBiNes, 4H), 7.18 - 7.38 (aromatics, 5H). IR (neat)
cm1l: 3311 (br), 2931, 1669. WMass mz (C): 283 (Mtl). Preparation 12 |l o
Met hyl 2- et hoxy- 3- 14- (4- hydr oxybenzyl ) am nophenyl | pr opanoate CO2Me CEt HO
Met hyl  2- et hoPyepirbtio i3 nophenyl ) propanoate (500 ng, 1 eq, 2.24 mmol)
obtained in preparation 4- hydr oxybenzal dehyde (273 ng, 1 eq, 2.24

mol ), and cat‘ftl zceth&’%%nﬁ (Ghyloxdepeyhaninerlieca il PrepBME¢ 5 i) al ong with
few pi eces of nolecular 15 sigyes (4A). The reaction mxture was stirred at
RT for 24 h, diluted with exces nmognt- of ethyl acetate and washed with

aqueous sodi um bi carbonate. The C Ngcgimeed over anhydrous

sodi um sul fate and then condensed on rot € apc?rat or. The crude was
di ssol ved isn net hanol (10 m ) and treat edn hDEtNa(CN)BHS (166 mg, 1.2 eq

Z 04 ) | AREASNGE, O1 EONeEl hARR 0 B €40 «Ahph. it o,
washed wi th wat prepastibnls), driydrokplentxl@hgdd SEe mpnasq,0r.4 ﬁﬂlcﬂ)){ eiid @lﬂﬁ)ﬁdﬂhﬁﬂs
chr omat ogr aphh TN ErCHR Thayhnt 5 BIY aPHE R F i en spauitigs. col i d
mass (405 ngmokicelad 515@%(413()3 The léh@tl&ﬂ.ﬂmﬂi)le s slitrbd\MWR T 20 Q4N ZvhidBDds3) 6!
117 (t, ‘]156' a{gﬁ’dﬂ EQi Wl&l exces a'mount of4et}|1_}|ﬁ ’aceztgtbe ’anc? 'w%s%{ed with aqueous sodium
bicarbonate. The EtOAc layer was dried over anhydrous sodium sulfate and then
condensed on rotary evaporator. The crude was dissolved in MeOH (20 ml), and
treated with Na(CN)BH; (415 mg, 1.5 eq, 6.6 mmol) in presence of conc. HCI (528
mL) at 0 °C. After 2 h of stirring, the reaction mixture was again diluted with excess
15 amount of ethyl acetate and washed with water and brine. The EtOAc layer was dried
over anhydrous sodium sulfate and then condensed on rotary evaporator. The residue
was chromatographed using EtOAc/Hexanes to afford the title compound (450 mg,
30% yield) as viscous liquid.
'"H NMR (200 MHz, CDCls) &: 1.19 (t, J=7.0Hz, 3H), 1.29 (s, IH, N-H), 2.96 (d,
20 J=63 Hz, 2H), 3.30-3.50 (m, 1H), 3.50-3.70 (m, 1H), 3.73 (bs, 3H), 4.07 (4,
J=6.6Hz, 1H), 4.21 (s, 2H), 6.50-6.70 (m, 3H), 6.81 (d, /=8.3 Hz, 2H), 7.11 (t, J=7.8,
1H), 7.22 (d, J/=8.3 Hz, 2H), 7.39 (s, 1H, -OH).
IR (neat) cm™ 3391, 1738, 1607.
Mass m/z (CI): 330 [M+1].
25
Preparation 14
3-(3,4-Dihydro-2H-benzo[b][1,4] thiézin—4—yl)pr0pylbromide.



3.42 (m 1H), 3.50-3.65 (m 1H), 3.70 (bs, 5H CO2Me, -OH -NH), 3.98 (t,
J=6.8Hz, 1H), 4.20 (s, 2H), 6.56 (d, J=8.3 Hz, 2H), 6.78 (d, J=8.3 Hz, 2H),
7.03 (d, wos8034bz, 2H), 7.21 (d, J=8.3 Hz, 2H). IR (KBr) PcmAR02/B369, 1680.
WO 03/033481 72 Mass nfz (CO): 330 [MH]. PCT/1B02/ 04275 Preparation 13
Met hyl 2-et hoxy- 3-{3-(4-hyhroxybenzyl)am nophenyl } propanoate HO H Met hyl

2- et hoxy- 3- ( 3-am nophenyl ) propanoate (1. ?3 ng, 1 eq., 4.4 innol), obtained
in preparation 9, 4-hydroxybenzal dehyde (547 mg, 1 eq, 4.4 nmol), and cat.
amount of p-TsOH was taken in CH2C12 (2 m) along with few pieces of

activated nolecular sieves (4A). ion mxture was stirred at RT
for 24 h, which was 10 then dil uteg h excess anount of ethyl acetate and
washed wi t h aqueous sodi um bicar bo e Et OAc | ayer was dried over

anhydrous sodi um sul fate and then conde sed on rotary evaporator. The

crude was dissolved in MeOH (20 m), and red wi th Na(CN)BH3 (415 ny,
1.5 eq, 6.6 mol) in presence of conc. HC ( m) at 0 C. After 2 h of
stirring, the Acaisturoef Ixd-dihydie- %@@d&i[h@hlﬁ@ﬂ@@ Gt 10 exdé4 mmBolnpiint  of

et hyl acetate @iggayggm glgel(\fqgm YRLER ﬁ‘ﬂmﬁ%ﬁj e an%}lﬁ 1@1@“@0‘ A o VEF ried

over anhydrous so te an en condensed on rot ary eva%orat . The
resi due was chM@)gndph@UﬁféWh@%&@&@ﬁ%&hWe@ fool@h.fGrededctien mlxﬂue

(1’0219)0?{‘0' Si B d%ﬁ?%%ﬂh 1 ﬂgtﬁg &69:}@1) wéa%? C?ll?htg"\@jt&zggi %ﬁ 2’1%'313) o
3.30-3.50 (m dl’gbn,lc By&OwSs. dl@d((hfazS% corglei’®d,(dnd, thé%ﬁd);lduﬂWGE?c}(rbmatogra@eﬁHz
‘:;'H)7 84 21 ( S 255%‘ e(tgyl afetgtespnﬁghn;(aé’nl_ﬁl_qd 91)6%18 ]ﬂae( 9 ﬂi“g_?nggoal}_g as y “F] 8% t % lgt "
3391, 1738 1659% yieMass mz (C): 330 [M1]. 25

'H NMR (200 MHz, CDCL) §: 2.11-2.25 (m, 2H), 3.02 (t, J=4.4 Hz, 2H), 3.20-3.28

10 (m, 4H), 3.62 (t, J=4.4 Hz, 2H), 6.60-6.72 (aromatics, 2H), 6.90-7.20- (aromatics,

2H).

Mass m/z (CI): 271 [M (®Bp)], 272 (M (Br) + 1], 273 [M *'Br)], 271 [M (¢'Br)

+1].

15  Preparation 15
2-(3,4-Dihydro-2H-benzo[b][1,4]oxazin-4-yl)ethylbromide

O
L)

K/Br
A mixture of 3,4-dihydro-2H-benzo[b][1,4]oxazine (1.5 g, 1.0 eq, 11.12 mmol), 1,3-
dibromoethane (10 ml, 10 eq, 111.2 mmol) and anhydrous K,CO3 (4.6 g, 3.0 eq,

20 33.36 mmol) in dry DMF (110 ml) was heated at 70 °C for 16 h. The reaction

mixture was diluted with ethyl acetate (200 ml), washed with water and brine. The
organic layer was dried (Na,SOy), condensed, and the residue was chromatographed
using ethyl acetate and hexane to obtain the title compound as yellow oil (940 g,
34%).

25 '"HNMR (200 MHz, CDCls) §: 3.45 (t, J=4.4 Hz, 2H), 3.50-3.72 (m, 4H), 4.24 (1,
J=4.4 Hz, 2H), 6.65 (t, J= 7.8 Hz, 2H), 6.78- 6.90 (aromatics, 2H).



Preparati on 14 3-(3, 4-D hydro-2H benzo [b] [1,4]thiazin-4-yl)propyl brom de.
WD 03/ 033481 PCT/ 1 B02/ 04275 73 Br A m xture of

3, 4- di hydwo-02B833enzo[ b] [ 1, 4]thiazine (2.0 g, 1.0 eq, 13.2#&CcmB02427%, 3-

di bronopropane (14 m, 10 eq, 132.4 nmol) and anhydrous Na2CO3 (4.21 g, 3.0
39.7 mml) in dry DM (130 nl) was heated at 70 C for 16 h. The
reaction mxture 5 was diluted with ethy, acetate (200 m ) and washed with

€q,

wat er and bri

ne. The organic |ayer was dried (Na2SO4), condensed, and the

] e compoundless ety b giiM 3185 Bégfoﬁ% 350216 LS IR L e
6: 2.11-2.25 ¢m. 2H), 3.02 (t, J=4.4 Hz, 320328 10(m4|—|) 3.62
(t, J=4.4 Hz, 2H), 6.60-6.72 (aromatics, 2H), 6.90-7.20 (aromatics, 2H)

Mass nmz (Cl):
(81Br) +1].

oxazi n- 4-yl

271 [M(79Br)], 272 [M(79Br) + 1], 273 [M (81Br)], 271 [M

ﬁeﬂ?ﬁmﬁ;lon 15 2 (3 4-Di hydro 2H-benzo [b] [1,4]

)et hyl brom de 0

Br
3, 4- di hydr 6- 2# é%péd{lby‘{lqo-&!]‘-bﬁ%%ﬂﬂél ‘tlfwﬂb“'yﬁ?e@“éﬁa“‘i‘felz mol ), 1, 3-
di br onoet hane (10 m, 10 eq, 111.2 gnmoly. and anhydrous K2CO03 (4.6 g,

€q,

reaction

wat er

20 33.36 mmol) in dry DMF (1 s heated @j,70 C for 16 h.
m xture was diluted wt yl Jacet@ 204 m), washed w

and brine. The organic |aye

resi due was chronmatographed using eth acgt até and hexane to obtai
title conpound as yellow oil (940 g, 34%. 25 1H NMR (200 MHz, CDC13)- 6:

3.45 (t,

(t,

J= 7.8 Hz,

10

15

20

25

J=4. &by 2H), 3.50-3.72 (m 4H), 4.24 (t, J=4.4 Hz, 2H),

‘A mlxtureGOf 2-(3 513 d?}g/dr(oailg Iggnzoﬁ)ﬁfl ﬁ&?azm%—%d?e%y(?%%én% e 7éOO mg,

1.0 eq, 2.07 mmol) obtained in preparation 15, 4-n1trophen01 (288 mg, 1 eq, 2.07
mmol) and anhydrous KoCO3 (857 mg, 3.0 eq, 6.21 mumol) in dry acetone (12 ml)
was stirred at RT for 16 h. The reaction mixture was diluted with ethyl acetate (200
ml), washed with water and brine. The organic layer was dried (N‘ 2;S04), condensed.
The crude mass was used for the step (ii).

Step (ii)

A methanolic solution (10 ml) of the crude product (600 mg, 1 eq, 2.0 mmol),
obtained in step (i) was hydrogenated at RT under atmospheric pressure using
ammonium formate (2.6g, 20 eq., 40 mmol) and 10 % Pd/C as catalyst (500 mg).
After 6 h of stirring TLC indicated absence of staﬁing material. The reaction mixture
was filtered through celite and condensed. The residue was chromatqgraphed using
ethyl acetate and hexane to obtain the title compound as viscous 1iqu{d (355 mg,
66%).

'H NMR (200 MHz, CDCL) 8: 3.40 (bs, -NHp), 3.51 (1, J=4.4 Hz, 2H), 3.65 (t,J=5.38
Hz, 2H), 4.10 (t, J=5.6 Hz, 2H), 4.23 (t, J= 4.4 Hz, 2H), 6.50- 6.90 (aromatics, 4H).
Mass m/z (CD: 270 [M], 271 [M+1].

Preparation 17

3-(2-methyl-7-Fluoro-3,4- dihydro-2H-benzo[b][1, 4]0xazm-4—yl)propylbromlde

3.0
The
th

wadN dri ed §2S04), condensed, and the

n the

6. 65



PCT/ | B0O2/ 04275 Mass miz (Cl): 241 [M(79Br)], 242 [M(79Br) + 1], 243 [M
(81Br)], 244 [M(81Br) +1]. Preparation 16 _ 5 4-{2-(3,4-D hydro-2H benzo
[b] [1, 4]woxamsash-yl ) et hoxy} aniline O NH2 Step (i) A m PCEABOF4275

2- (3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n-4-yl )ethyl brom de (500 ng, 1.0 eq,
2.07 mmol ) obtained in preparation 15, 4-nitrophenol (288 ng, 1 eq, 2.07

lo mmol ) and anhydrous K2C03 (857 ng, 3.0seq, 6.21 mol) in dry acetone (12
m) was stirred at RT for 16 h. The reaction mxture was diluted with ethyl
acetate (200 nm), washed with wat and hrine. The organic |ayer was dried
(Na2SO4), condensed. The crude nmasSSYWAR for the step (ii). Step (i)
15 A nethanolic solution (10 m) of t[ e product (600 ng, .1 eq, 2.0
nmol ), obtained in step (i) was hydrogen&ted at RT under atnospheric
pressure using ammoniumformate (2.6g, 2 Qgr 40 Mol ) and 10 % Pd/ C as
catalyst (500 ng). After 6 h of stirring TLC -|nd|cated absence of
starting materP8P O The reaction mixture was filtered through celite and

condensed. Thers @Siglnes 2 GikAQ I RiLSBHRRBEd .61S), N e O6. @s Mt oB CAl ad rséﬂ and
hexane to obtain the title conpound as viscous |iquid (355 "H

NVR (200 MHz, ‘@poesieppnatg (381 (naisl 1. qqpi9)99 mmgh 1’(1tdIY acemn& (& m”gmas addeds (t
J= 5.8 Hz,, ZFthyémg:QpétEssmﬁ‘l érr@on'é% (2 %%73 2 21% dStmmAE afld ﬁle"r'éactlgllmext@reSO

6.90 (aronatics, aration 17
S (o o L ikl ey s, @wt@@nz@m “ag pr@ Nbionstn agits BROByRDY i do

WO 03/ 033481 P&;—E %ﬁ@@ Qﬁ%gapz)ﬁr %‘h‘%l%&%&e \g% &’ihﬁ%& %%gmtyﬁ%fetabt? and washed

2-nitro-5-fl uorophenol
with water and brine to yield ethyl 2-(2-nitro-5- ﬂuorophenoxy)propanoate as crude

compound (1.6 g, yield 98%), which was used in step (ii).
10
Step (ii)
The crude compound obtained in step (i) (1.6 g, 1 eq, 6.22 mmol) was taken in dry
methanol (150 ml). To this iron powder (5.23 g, 15 eq, 93.37 mmol) and glacial
acetic acid (5.6 ml, 15 eq, 93.37 mmol) was added and heated at 110 °C for 4 h. The
15  solvents were removed from the reaction mixture and diluted with ethyl acetate. The
ethyl acetate layer was washed with aqueous ammonium chloride, water and brine.
The residue was chromatographed to yield 2-methyl-3-oxo-7-fluoro-3,4-dihydro-2H-
benzo[b][1,4]oxazine as solid (1.0 g, yield 88 %).
Mp: 166-168 °C
20 'H NMR (200 MHz, CDCly) 8: 1.59 (d, J = 6.9 Hz, 3H); 4.67 (q, J = 6.9 Hz, 1H),
6.60 — 6.80 (aromatics, 3H), 8.61 (bs, 1H).
IR (KBr) cm™: 1677, 1610.
Mass m/z (CI): 182 (M+1).

25 Step (iii)
2-Methyl-3-ox0-7-fluoro-3,4-dihydro-2H-benzo[b][1,4Joxazine (4.8 g, 1 eq, 26.5
mmol) obtained in step (ii) in dry THF (60 ml) was added drop wise to a refluxing
THF (200 ml) containing LAH (6.05 g, 6 eq, 159.1 mmol). It was further refluxed for
3 h and quenched with ethyl acetate, and hydrolyzed with saturated aq. sodium



br onopropionate (0.91 m, 1.1 eq, 6.99 Mol ) in dry acetone (32 m) was
added 5 anhydrous potassium carbonate (2.63 g, 3 eq, 19.08 mmpl) and the
reacti on woxsosaswas refluxed for 16 h. The reaction m xt ®CE/1BEI04R7y t er ed

t hrough celite and then condensed on rotavapour. The residue was diluted
with ethyl acetate and washed wth water and brine to yield ethyl
2-(2-nitro-5-fluorophenoxy)propanoate as,grude conpound (1.6 g, yield
989, which was used in step (ii). 10 Step (ii) The crude conpound obt ai ned

instep (i) ( 1 eq, mol.). s taken in dr thangl (150 m).
ro Thie 4 o sl otes B0l e TRl 3Gt dpualres PR e iR 4
(5I 6 m, 15 quasg&nagnsfﬁafbh)rotﬁﬁ@oﬁﬂﬁiﬁldc]r&dilﬁathgaﬂ&d (atzljw%ﬂ&ta@: glﬁl’ hcﬂ(ﬁﬁb) tﬁhle 15
sol vents were removed. fr t he m xt nd’. di ed wit t
acetate. The @FIHD -mgth gﬁ]ﬁ lﬁ%%%%\%a@‘iéﬂgﬁﬂﬁx ég{sg RIHAT as”
chloride, wat eyeuaw%ﬂbruera;mdepircmactr@aﬁslu@eaefomsn@;h&&mlpgr aphed to yield

2-met hyl - 3- £l 4- di 2H- b 1, lid (1.0
g yield 6% Hw“%f@‘é Mt OO o5 Kok {200 WAEIDCHA B 6 156388 9 =

6.9 Hz, 3H); /338, (dJ7 = 1608941 Ilﬁo bs 611‘1‘>Q\IH)64 8@4(3@%%& &40 36060 8. 61
(bs, lH) IR(K ry cm1: 1677, ( ) : 2 ( 1) 25 Step
(iii) 2-Methyl@mgss, 2H)] uor o- 3, 4 di hydro 2H- benzo[b][l 4] oxazine (4.8 g, 1

eq, 26.5 mmlﬁR@@@brﬁe%ngv fgwngésll)sos nsgsy THE (60 m) was added drop
wi se to a refl uxing containing LAH (6.05 g, 6 eq, 159.1

rnmol ). |t \Nasl\/ffa‘éﬁrrtl/ifféﬁal)rbégl(h&*éd for 3 h' and quenched with ethyl acetate,
and hydrol yzed with saturated aq. sodi um WO 03/ 033481 PCT/|B02/ 04275 76
sul fate. Once Al (OH) 3. H20 precipitated out, it was filtered though celite.
The filtrate % (@bndensed on rotavapour and chronat ographed (et hyl

2 et hy1 - 7-1 | ur e S5 2 b T g diagdro el dlpspripe (43 8 ) 67 o
as vyellow oi I25[T¥bnmalbdént4m&dcim$tep\;(aﬁ abved],B-dibrothe prepsie @640l 8 eq,257H NVR
(200 Mz, CDCl?’)mo% an% ch{r(g{is s%diﬁm%a?oolﬁgte (g’.JZ_Dgi 3 %q,afls].i gl%ol)Jin:dr}l%N?F (2%00 Hz,
15  ml) was heated at 70 °C for 16 h. The reaction mixture was diluted with ethyl acetate
and washed with water and brine. The residue was chromatographed using ethyl
acetate and hexane to afford the title compound (3.5 g, yield 48%) as viscous oil.
'"H NMR (200 MHz, CDCls) &: 1.35 (d, J = 6.7 Hz, 3H); 2.02-2.22 (m, 2H); 3.01 (dd,
J=11.3, 8.3 Hz, 1H); 3.32 (dd, T = 11.6, 2.3 Hz, 1H); 3.22-3.58 (m, 4H); 4.18-4.35
20 (m, 1H), 6.42 — 6.62 (aromatics, 3H).
Mass m/z (CI): 288 [M("Br)+1], 290 [M(*'Br)+1].

Preparation 18
3-(2-methyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylbromide

L

25 r
Step ()
Starting from 2-nitrophenol (10 g, 1 eq, 71.9 mmol) and ethyl 2-bromopropionate

(10.2 ml, 1.1 eq, 79.09 mmol) the procedure of Step (i), preparation 17 was followed



1H); 3.32 (d, J = 11.8 Hz, 1H); 3.60 (bs, 1H NH,; 4.18-4.30 (m 1H), 6.40
- 6.60 (aromatics, 3H. IR (KBr) cm: 3387, 2977, 2933, 1605, 1510. Mass
mz (Cl):woe8/08B1L). 10 Step (iv) A m xture of PCT/IB02/04275

2- et hyl - 7-f | uor o- 3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazine (4.3 g, 1 eq, 25.74
mol ) obtained in step (iii) above, 1,3-dibrono propane (26.1 m, 10 eq,
257 mmol) and anhydrous sodi um carbonate, (8.2 g, 3 eq, 77.2 nmol) in dry
DMF (260 15 m) was heated at 70 C for 16 h. The reaction m xture was

diluted with ethyl  acet nd washed with water and brine.. The residue
was chronat ogr'%ﬁlp‘%g’éac‘j‘l ﬁ@ﬁ%'?%flﬁr?ghenﬁ’&yé?@?aéw%dn ﬁ@ﬁﬁﬁ‘émi Q%@f‘%?fip VARt e
conmpound (3.5 @rstyp @h)d 48%9 as viscous oil. 'H NWMR (200 MHz, CDC13) 6: 1.35
(d, J =6.7 Hz, 3H; 2.02-2.22 (m 2H); 3.01 (dd, J = 11.3, 8.3 Hz, 1H);
3.32 (dd, J = 11.6, 2.3 Hz, 1H); 3.22-3.58 (m 4H); 4.18-4.35 20 (m 1H),
6.42 - 6.62 (aswepwi)ics, 3H). Mass mz (C): 288 [M79Br)+1], 290 [M8
"Br)+l]. Preparation 18 3-(2-nethyl -3, 4-di hydro-2H benzo [ b] [1’4g?e7n

oxazi n- 4- yl  pr SisArsstedionpaurg ebtained imstep (i) {1p et gA+G2rgmmebiyas copvertehivehiol (10
9, 1 eq, 71.9 pumlin3-ad3 aldmdr2 LR AR 8028 as(sbfd (100, g, lyidiaesk 9449. 09
nmml ) the procedure of Step (i), preparation 17 was fol | owed WO 03/033481

PCT/ | B02/ 04275f0fgwing thamrasequistohyier Gi)(mrepiratiosphenoxy) pr opanoate i n crude

form (16 g) whjich -1566L‘>gf3d for step (ii). Step (ii) 5 The crude conpound
obtained in stte/%' H%? (16 g, 1 eq, 62.2 nmmol) was converted to 2-
net hyl - 3- oxo- 3" HINMR 2000MPlE GBALD D] FA (U P ox6Z iHrme 3HY 561 (6T 107 6lzg 1Hyi el d 98

% Tollowing b BrRGEdNne.CluSbSR((l ity Preparation 17. Mp: 164-166 C
IR (KBr) em™: 3500, 3198, 2917, 1675, 1608, 1501.
Mass m/z (CI): 164 (M+1).

Step (iii)
15  2-Methyl-3-0x0-3,4-dihydro-2H-benzo[b][1,4]oxazine (5.0 g, 1 eq, 30.6 mmol)
obtained in step (ii) was reduced to 2-methyl-3,4-dihydro-2H-benzo[b][1,4]oxazine
(4.3 g, yield 90 %) as yellow oil following the procedure of step (iii), preparation 17.
"H NMR (200 MHz, CDCl;) &: 1.37 (d, J = 6.1 Hz, 3H); 3.10 (dd, J = 11.3, 8.1 Hz,
1H); 3.34 (d, J = 11.6, 2.5 Hz, 1H); 3.60 (bs, 1H, N-H); 4.18-4.30 (m, 1H), 6.50 —
20  6.80 (aromatics, 4H). '
IR (KBr) cm™: 3389, 2977, 2976, 1608, 1503.
Mass m/z (CI): 150 (M+1).

Step (iv)

25  From 2-Methyl-3,4-dihydro-2H-benzo[b][1,4]oxazine (4.5 g, 1 eq, 30.2 mmol)
obtained in step (iii) above, and 1,3-dibromo propane (30 ml, 10 eq, 300 mmol) and
following the procedure of step (iv), preparation 17 title compound (3.5 g, yield
48%) was obtained as viscous oil.

"H NMR (200 MHz, CDCls) 8: 1.29 (d, J = 6.4 Hz, 3H); 2.05-2.25 (m, 2H); 3.07 (dd,

30 J=11.3, 8.3 Hz, 1H); 3.24 (dd, ] = 11.6, 2.3 Hz, 1H); 3.30-3.58 (m, 4H); 4.18-4.35
(m, 1H), 6.50 — 6.82 (aromatics, 4H). '
Mass m/z (CI): 270 [M(”Br)+1], 272 [M('Br)+1].



1H NWR (200 MHz, CDC13) 6: 1.59 (d, J =
1H), 10 6.80 - 7.00 (aromatics, 4H), 9.
3198, 291w 038381 1608, 1501. Mass niz
2- Met hyl - 3- oxo- 3, 4-di hydr o- 2H benzo[ b] [ 1
obtained in step (ii) was reduced to

2- et hyl - 3, 4-di hydr o- 2H benzo[b] [ 1, 4] oxazine (4.3 g, yield 90 %9 as yell ow
oil followng the procedure of step (iii), preparation 17. 1H NWR (200
MHz, CDC13) 6: 1.37 (d, J = 6.1 Hz, 3H); 3.10 (dd, J = 11.3, 8.1 Hz, 1H);
3.34 (d, J =11.6, 2.5 Hz, 1H); 3.60 (bs, 1H, N-H); 4.18-4.30 1H), 6.50 -
20 6. 80 .(ar omgtpepsratidhily | R (KBr) cm 1. 3389, 2977,2976, 1608, 1503. Mass
mz (Cl): 150 Step. (iv

2-Met hyl - 3, 4- & %PBYWME‘B‘%% %na‘}lgllé’?i%é“(‘zﬂ -IRyoPybEmide ) o ) )
obtained in step (iii) above, and 1, : propane (30 m, 10 eq, 300
nmmol) and follow ng the procedure , preparati on 17 title
conmpound (3.5 g, yield 48% was ob e@” as viscous oil. 1H NMR (200 MHz,
CDC13) b: 1.29 (d, J = 6.4 Hz, 3H); 2.09-2,25 (m 2H); 3.07 (dd, 30 J =
11.3, 8.3 Hz, 1H); 3.24 (dd, J = 11.6, 2.3 H& 1H); 3.30-3.58 (m 4H);
4.18-4.35 5(m 6.50 - 6.82 (aromatics, 4H). Mass nfz (d): 270

[ M79Br) +l ], ZS/I%IHH/( 81Br)+l]. WO 03/033481 78 PCT/1B02/ 04275 Preparation 19
3-(2-propyl -3, Stamingly"nbnn221i¢0bb¢mb(l[(bg [ 294719 sxdlhaml sthyl P-brpyopangpoefe 5 St ep
(i) Starting f [ o n ,

2- br onopent ano (2%91 21 %hﬁ 1%”85%6 prg%edérj%%teﬁ (l%%h%t%ggz&agt@ Ivvggep (i),
preparation 17tov®m1ﬁ @thb/bmunlmoph@bxja)pmt@mhtyl(22)- Q)Zasmm%whlehm)ué@hf%noat e
(2.0 g) as crusqeep(\lf\l@ich was used for step (ii).

7 Hz, 3H); 4.67 (q, J = 6.7 Hz,

(bs, 1H. IR (KBr) cm 1: 3500,
): 164 (I\/H) 8cepB@/042)5 15
o]

, 4l oxazine (5.0 g, 1 eq, 30.6 mmol)

10
Step (ii)
The crude compound obtained in step (i) (1.7 g, 1 eq; 6.36 mmol) was converted to
2-propyl-3-ox0-3,4-dihydro-2H-benzo[b][ 1 ,4]oxazine as solid (1.2 g, yield 87 %
over 2 steps) following the procedure of step (ii), preparation 17.
15 Mp: 172-174 °C
'H NMR (200 MHz, CDClL3) 8: 0.98 (d, J = 7.0 Hz, 3H); 1.40-1.70 (m, 2H); 1.70-
1.98 (m, 2H); 4.59 (t, J = 6.4 Hz, 1H); 6.84-7.00 (aromatics, 4H), 9.00 (bs, 1H).
IR (KBr) cm™: 3198, 2917, 1677, 1611, 1502.
Mass m/z (CI): 192 (M+1).
20
Step (iii)
2-Propyl-3-ox0-3,4-dihydro-2H-benzo[b][1,4]oxazine (2.0 g, 1 eq, 10.4 mmol)
obtained in step (ii) was reduced to 2-propyl-3,4-dikiydro-2H-benzo[b][1,4]oxazine
(1.65 g, yield 90 %) as crude following the procedure of step (iii), preparation 17 and
25  proceded for the next reaction.

Mass m/z (CI): 178 (M+1).



10 Step (ii) The crude conpound obtained in step (i) (1.7 g, 1 eq; 6.36
nmol ) was converted to 2-propyl-3-o0xo0-3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi ne
as solid wo.0308848yi el d 87 % over 2 steps) foll ow ng the pcaaseu4ersof step
(ii), preparation 17. 15 Mp: 172-174 C 1H NWR (200 MHz, CDC13) 8: 0.98 (d,
J =7.0 H, 3H); 1.40-1.70 (m 2H); 1.70- 1.98 (m 2H); 4.59 (t, J = 6.4
Hz, 1H); 6.84-7.00 (aromatics, 4H), 9.004(bs, 1H. IR (KBr) cm 1: 3198,
2917, 1677, 1611, 1502. WMass mlz (Cd): 192 (I\/H) 20 Step (iii)

2- Propyl 3- 0x0- 3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazine (2.0 g, 1 eq, 10.4 mol)
obtained in s é‘i?((\’i) was reduced to

f2 HOpyl 3tﬁ Grdiy Az dro%lyki)?ﬂﬂ@rhfb}iflbédz@mm@cazm& (65659& Wi ed;dggonﬁi)omsdc][ ude
ol 1 oW ng e rocequre of. ste | repar at-i e or

t he next reactog'@Hle d i step ﬁ)‘lkak("@?) ﬂ?%alP pro]?/%e Bﬁ(giq’?g nﬁgﬁly F’ﬁgZI 04275
Step (iv) Fromgsvhh dgﬁ%lpro%e&m@lbmq;(wﬂ}ﬁeﬂaraamthb &.mﬂmmazmrseng kb33, 1 eq,

9.3 mol) obtained in step (iii) above, and 1, 3-di brono propane (9.4 ,
10 eq, 93 ﬁnol%)‘é%d’btamﬂilaéws?f@lspﬂe procedure of step (iv), preparation 17

title conmpoundy( e Mmas eht anpedoassohs ¢aNS.00:1.25 ' H NWVR
(200" ME. CDClIén\%\Jiﬁ(E@o I\/DHz tﬁcﬁ% (597"/?5‘2 % M GE

. 4H): 2.00- 2 25
(m 2H): 3. 10 ((ndaH)ﬁw(ﬂi(Ia— 18.608.fpHz, 1Hj:. 32?7)@?1 J(ﬁélwﬂ“f{;anl%) %54

3.35-3.58 0 O (aromatics, 4H). l\/ass
mz (d): 298 (FNL(IQ%BL%OA{) 84( ngﬁ\%%%% @‘Téganl%&éﬁepar ation 20 (S)-Ethyl

2- et hoxy- 3- (4-Mmsrlrdpﬁé1ml?l9§}f)Mb t 300 ( T)+1] -
10 |

Preparation 20

(S5)-Ethyl 2-ethoxy-3-(4-aminophenyl)propionate

/©/\<C02Et
H OEt
H,N

15
Step (i)
To a solution of (S)-(4-nitrophenyl) alanine (10g, 47.6 mmol) in a mixture of water
(50 mL), HoSO4 (1M, 60 mL) and acetoné (150 mL) at —5 °C, was added under
stirring, a solutioﬁ of sodium nitrite (9.85g, 142.8 mmol) in water (40 mL) drop wise

20  over a period 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 anhydrous Na;SO4, and concentrated. The crude mass
was purified by crystallization from isopropyl acetate (9.0 g, 96 %).

25  Mp: 134-136°C
[a]p: -25° (c 1.0, MeOH)
'H NMR (CDCl3) 8: 3.04 (dd, J = 14, 7.8 Hz, 1H), 3.24 (dd, ] = 14, 4, Hz, 1H), 4.39
(dd, 7=7.3,4.1 Hz, 1H), 7.42 (d, ] = 8.7 Hz, 2H), 8.16 (d, J = 8.7 Hz, 2H).
IR (neat) cm’1: 3485, 3180, 2927, 1715, 1515, 1343.

30  Mass m/z (CI): 212 (M+1).



HON 15 Step (i) To a solution of (S)-(4-nitrophenyl) alanine (10g, 47.6
nmmol) in a mxture of water (50 nL), H2S04 (1M 60 nlL) and acetone (150
m.) at -5wGQ03messadded under stirring, a solution of sodiPamIBIY K21
(9.85g, 142.8 mmol) in water (40 nL) drop wise 20 over a period of 30 mn.
The reaction mxture was stirred at -5 to O C for another 1.5 h, followed
by stirring at roomtenperature for 16 hg,Acetone was renoved and then the
reaction mxture was diluted with 500 nL ethyl acetate. Organic |ayer was
washed with br'${1e,..dri ed over anhydrous Na2SO4, and concentrated. The crude
mass was puri 4t y crystallization fromisopropyl acetate (9.0 g, 96 9.

]2-2 I\/t7): 81a421- 136(5&2[1@;}@;@451 {11&011116@}11);9{61531)‘1)10 hbidm ém:ﬁm(ﬁ) @)Eﬁéedé 6k J ;Z
1H), 7.42 (d, en%é V(sz wag ﬁﬁssol‘gedfé ctrzﬂ %QH@O ?ﬂrlizTO élm Solrlm W@é@g‘*deém 1

3485, 3180, 29&ohe. AL, (31640, 519314L§m1) B8 MBBLedoZ 5 (C6)h. TRE Zedctibrl nixtie
03/ 033481 PCT/ | B02/ 04275 80 Step (

(S')-2- HydrdxyW"8s (nautfﬁhﬁ?do&H@n%%%ﬁ%ﬁ%bl%mwteg Tghagol xoas geopdenssd ogbt ai ned
from step (i) r&% ; aﬂﬂatﬁe Egsﬁlﬁé)lw‘éﬁglsédﬁve‘arﬂ{ efsy (AdefaROBrdihic- 1ay® walhwisial ut i on

was added conc ), and refluxed for 5 to 6 h. The
reaction m xt uféh E?QWS rﬁ@éwnabwzréanw t Watere (PEBers anslo e rtis il cetieh aRktdEoUsEL hanol

was condensed RR,50, 05 RVERCnraRRdDERRI rp?&du@ﬂ%aé’"@ﬁtaﬂé@ $BIVEE chflieShity |b
acetate. Organic Iayer was washed w th aqueous sodi um bi carbonat e, vvat er,

brine, and thesrvéieliiede foerdigpmgeiieshes (3-Ng28%)and concentrated. Desired
product was, objal Aed, $@omthe crude mass by crystallizing from

di i sopropyl et he (8 0g, 785 %. 1 o Mp: 74-76 C. [a]D: -13 (c 1.0, MeOH)
11H NWR (CDClBIioc]B -17°, @OL.¢,tMeQH)X 7 Hz, 3H), 3. 06 (dd, J = 14, 7, Hz, 1H)

> \,2),5H§fjd J = ‘}ﬁmf%(égcgﬁzal 1B, 1% 28, (G, Jo6ad, 12145 0, ﬁ{)2§2§99d =7
14, 4.3, Hz, 1H), 425 (q, T = 7 Hz, 2H), 4.25 (dd, T = 7, 4.3 Hz, 1H), 7.42 (d, ] = 8.7
Hz, 2H), 8.16 (d, J = 8.7 Hz, 2H).
15 IR (neat) om™: 3432, 2924, 1736, 1518, 1347,
Mass m/z (CI): 240 (M+1).

Step (iii)

To a mixture of (S)-Ethyl 2-Hydroxy-3-(4-nitrophenyl)propionate (4.77g, 19.95
20  mmol), obtained in step ii above, molecular sieves (4 A) (5.0 g) and powdered Ag,O

(13.8g, 59.8 mmol) in dry acetonitrile (100 mL), was added ethyl iodide (6.4 mL,

79.8 mmol) at room temperature. The reaction mixture was heated at 60 °C for 16h.

The reaction mixture was filtered through celite, and concentrated. The crude mass

was chromatographed using ethyl acetate and hexanes to obtain the desired prodyct
25 as viscous liquid (3.5g, 67% isolated yield). Unreacted starting material was

recovered (900 mg) which could be reused.

[a]p: -26° (c 1.0, MeOH)

'H NMR (CDCl3) 8: 1.15 (t, T =7 Hz, 3H); 1.26 (t, T = 7.1 Hz, 3H); 3.10 (d, J = 3.8

Hz, 1H); 3.13 (s, 1H); 3.16-3.35 (m, 1H); 3.45-3.65 (m, 1H); 4.03 (dd, J=7.5, 5.4
30 Hz, 1H);4.21 (q,J=7.2 Hz, 2H); 7.43 (d, J = 8.6 Hz, 2H); 8.15 (d, ] = 8.6 Hz, 2H).

IR (neat) cm™: 2980, 1747, 1604, 1521, 1347.



Hz, 2H), 8.16 (d, J = 8.7 Hz, 2H). 15 IR (neat) cm 1: 3432, 2924, 1736,
1518, 1347. WMass nfz (d): 240 (M+l). Step (iii) To a m xture of

(S') - Et hywoslgs8DXY- 3- (4- ni t rophenyl ) propi onate (4.77g, PeTaBo2/@e7smol ),
obtained in step ii above, nolecular sieves (4 A) (5.0 g) and powdered Ag20
(13.8g, 59.8 mmmol ) in dry acetonitrile (100 nmL), was added ethyl iodide
(6.4 nL, 79.8 mmol) at room tenperatureg, The reaction m xture was heat ed
at 60 C for 16h. The reaction mxture was filtered through celite, and
concentrated. The c _Imas s chromat ographed usi ng ethyl acetate and
hexanes to obt%i};?frf‘)’ﬁzgﬁeg%r@{jﬂgfodi tct 25 as viscous liquid (3.5g, 67%
isolated yield). Unreacted starting material was recovered (900 ng) which
coul d be reuseg. L,a;D: -26 (¢ 1.0, MeOH) 'H NWR (CDC13) 8: 1.15 (t, J =7
Hz, 3H); 1.26 ?¥PW) =71 Hz, 3H); 3.10 (d, J = 3.8 Hz, 1H); 3.13 (s, 1H);
3.16-3.35 (m @Sb'lE'thy@-ﬂ&h&y%(%ﬁﬂrgﬂﬁ}lﬂ)}ﬁ@ﬁ&iafdj(b.o,3253 ﬁmﬁ?, bthinedAnep 1H) ;
4.21 (q, J = 7.2 Hz, 2H); _7.43‘73(_, J =8.6 H, 2H); 8. .15 (d, J = 8.8 Hz,
oH). IR (neht) {idnabpve.pgige disselyed ing g methagol (109 3ul). Togthigsplytigygres added

PCT/ | B02/ 042751B4 pRS .02 akdSvas h chdv¥dldsin Rogth ¥ds (©ShsiFtdML4 h. The

2- et hoxy- 3- (4- ni trophgno;%))zpro ior%?% (6.0, f?yg r%TmF),( o%t gi ned in step 5
(iii) above, weactnsHHIRFevas nf?ltﬁf‘ifi thsqush rrsiite( awh they filtrafpowas pancemtatadi in was
added  10% Pd/ £ro{ide Q s@ipy AR, YRSpDY L QAR LA ELREEN gas (20 psi)
for 3-4 h. The reaction mxture was filtered through céelite, and the
filtrate was cbicehtraletoiMeOB).ovi de a syrupy mass. The product was

obt ai ned i n,quapt.i i beld. [a]D: -14.2 (c 1.0, MeOH). 1o Chiral HPLC
>98 % ee. 1M Nﬁﬁ%%&%%g%:ﬁ%f 16 (t, J = 7.0Hz, 3H), 1.22 (t, J = 7.0Hz,
3H), 2.90 (d, ¥ XMB.(BHL]))3H).163t, 30- {08z TH, 11R7), ) 37 DBz33URAHO @H) =

3.50-3.70 (m 04 (t, 1 = A 15.(q,J = 7-0He, 2H) ., 6.62
(d, J = 8.3m,%'523f’,ﬁ$)3 33”6((8?’55*%\@?%%‘5‘3%15—%’?’ lﬁ)éféfga?)(mcr% ’:ig‘é(fz,m 1738,
6.3Hz, 1H), 4.15 (¢, J = 7.0Hz, 2H), 6.62 (d, = 8.3Hz, 2H), 7.03 (d, J = 8.0Hz, 2H).
IR (neat) cm™: 3372, 1738.

15 Mass m/z (CI): 238 (M+1), 192 (M - OC,Hs).

Prreparation 21

($)-Ethyl 2-methoxy-3-(4-aminophenyl)propionate

_ CO,Et
/©/E<0Me
HoN

20

Step (i)

To a mixture of (S)-Ethyl 2-Hydroxy-3-(4-nitrophenyl)propionate (12.5 g, 52.3

mmol), obtained in step (ii) of preparation 20, and powdered Ag,O (36.3 g, 157
25 mmol) in dry acetonitrile (260 mL) was added methyl iodide (13 mL, 209.2 mmol) at

room temperature. Activated molecular sieves (4 A) (12.5 g) were added and then the

reaction mixture was stirred at room temperature for 16 h. The reaction mixture was

filtered 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,
30 75%).

[a]p: -30.1° (c 1.0, MeOH)



15 Mass mz (d): 238 (Mtl), 192 (M- OC2H5). Prreparation 21 (S)-Ethyl

2- met hoxy- 3- (4- am nophenyl ) propi onate 20 H2N Step (i) To a m xture of

(S) - Et hylwb-0Bipsiiaeky- 3- (4- ni t rophenyl ) propi onate (12.5 g, P&Z/1B02/0¥nTH ),
obtained in step (ii) of preparation 20, and powdered Ag20 (36.3 g, 157 25
mmol) in dry acetonitrile (260 nL) was added nethyl iodide (13 nL, 209.2
mmol ) at roomtenperature. Activated nol gcul ar sieves (4 A) (12.5 g) were
added and then the reaction mxture was stirred at roomtenperature for 16

C ude mse. was HYBHEISFER A Gel ha 1 AoD et it s A dniBAde ol Sbrai n
tlhg d(:/zlor_i;adv\%mﬁﬂeélliﬁ 3V3558.0315); B|9eiL2(ddj J(=1®595 glil{h?RJB?)CgSCI%()q, g_&]’ll] IZL}AszIEJI;I)}, Sc
71 v, ain); B fasese 2 L hRE R ST S0 S T s s s

3H); 3. 96 (dd, IR)n&at)cn®: 25903, 1Ha7, 1669,;15%1, 1943 q, J = 7 1 Hz, 2H); 7.39 (d, J
8.6 Hz, 2H); 8.13 (d, J 8.6 Hz, 2H). IR (neat) cm-1: 2995, 1747, 1604,

1521 1343.5 Madsssmi/z (CKH )54 (1264)(%1) Step (ii) (S)-Ethyl

2- met hoxy- 3- (4-ni trophenyl ) propi onate (8.0, 31.6 nmol), obtained in step

(1) above, wasStdp §pol ved in dry met hanol (200 nmL). To this solution was

soced 10% il LS ley 0 DUALGHBNSG, RIS A 0D Rl o
concentrat ed t@) abosy r\uqmydlmhzsd inAMryy ewetleodlu @90 nlthff@nhiscglmépxhyawdn@l%hyl
scet ate | hexafe 0% SeS SRR Gtk ER B8 B o Ll (70 9
10  mixture was filtered through celite, and concentrated to a syrupy mass. After column
chromatography using ethyl acetate / hexanes the desired product was isolated as
thick liquid (7.0 g, quantitative).
[a]p: -14.1° (¢ 1.0, MeOH).
Chiral HPLC: >98 % ee.
15 'HNMR (CDCL) &: 1.23 (t, J = 7.2Hz, 3H), 2.91 (d, J = 6.1Hz, 2H), 3.30 (bs, 2H,
NH,), 3.34 (s, 3H), 3.88 (i, J = 6.2Hz, 1H), 4.17 (q, J = 7.2Hz, 2H), 6.62 (d,J =
8.3Hz, 2H), 7.01 (d, J = 8.1Hz, 2H).
IR (neat) cm™: 3372, 2985, 2932,1739, 1627, 1519.
Mass m/z (CI): 223 (M), 234 (M+1), 192 (M - OMe).

20

Preparation 22

Etilyl 2-isopropoxy—3-(4-amin0phenyl)propionate

/@/\(COZEt
o)
HoN Y

25



15 1H NWR (CDC13) 8: 1.23 (t, J = 7.2Hz, 3H), 2.91 (d, J = 6.1Hz, 211),

3.30 (bs, 2H, NH2), 3.34 (s, 3H), 3.88 (t, J = 6.2Hz, 1H), 4.17 (q, J =
7.2Hz, 2Hyp8/0sA8(d, J = 8.3Hz, 2H), 7.01 (d, J = 8. 1Hz, PEHIBO¥ @2 5neat) cm
1. 3372, 2985, 2932, 1739, 1627, 1519. Mass nmz (d): 223 (M, 234 (M1l),
192 (M- Owe). 20 Preparation 22 Ethyl

2-i sopropoxy- 3-(4-am nophenyl ) propi onat e g§i2N 25 WO 03/ 033481 PCT/ 1 B02/ 04275
83 Step (i): 4- nitrophenylalanine (5 g, 1 eq, mol) was added in portions
to a solution et hanol (mL) and thionylchloride (nL) at -5 T. It was
stirred at thag

2 ur e anoth one followed by stirring at
RT o 16h.  ThEMEAR BT A d Thgmioik SAtGHE " SRPBE VA von ShEBt r opec
\éllm t_ht t ol lﬁlenei T@mﬁl_ot {en) adlﬁltmdnylMﬂdSnd’elcggﬂL) ﬁrarcsc"mrll - tvms@ﬁmgéd)atem i@dn’g)erature for
-ni trophenyl al ani ne e ter rochl ori S te soQ
(quantitative §1oHiegyne %Pﬁb ft’ﬁ ‘*Fd STETIAg @f 8ah§>ﬁ§1ﬁa| L Fractampixtue s
hydrochl ori gle §chdéhsed ofd rétSapdurlrebidped \x@ﬂﬁtté’lhélﬁdaﬂdrtherﬁﬁlﬁa(dv):r Hi@ﬁ vﬂicﬁl%o' Ved
in ethyl acetate (150 nlL). To that Na2CO3

added and was BYTR riedottyp /iﬂglt%whenylﬁ?éﬂqeeatéﬂ eﬁerggwire?l%orms iNéZ‘é}WédSOIW t h aq
NaHCGB. The or gapitfath@Y&ligwas dried (Na2SO4), and condensed to obtain. 4-
ni trophenyl al ani ne ethyl ester as thick oil (1.55 g, 89% . 15 Step (iii):
4-ni trophenyl al ani ne ethyl ester (1.55 g, 1.0 eq, 6.51 mml), obtained in
step(ii) abovg eﬁ@ﬁ)dlssolved in chloroform (33 nL). To that glacial acetic
acid (20 L, 0.05 'eq, 0.33 mmol ), and isoanylnitrite (958 L, 1.1 eq, 7.16
mrol ) were 1addéaitenbenyidae st esteohydiockianide has] Aeat 228 smmalestziredior 30

m n. The react t hk-or, ed with
aq.  NaHOGB. Théet I)g{léﬁr%l %lés%g)\%’gﬁn g}a gf‘%f%glte Wisg Bghire e D02 %6 RS RSy

3.64 mmol) was added and was stirred for 15 min. The reaction mixture was washed
with aq. NaHCOs. The organic layer was dried (Na;S0O4), and condensed to obtaim 4-
nitrophenylalanine ethyl ester as thick oil (1.55 g, 89%).
15
Step (iii):
4-nitrophenylalanine ethyl ester (1.55 g, 1.0 eq, 6.51 mmol), obtained in step(ii)
above was dissolved in chloroform (33 mL). To that glacial acetic acid (20 pL, 0.05
eq, 0.33 mmol), and isoamylnitrite (958 puL, 1.1 eq, 7.16 mmol) were added and the
20  reaction mixture was heated at reflux for 30 min. The reaction mixture was diluted
with chloroform, and was washed with aq. NaHCOs. The organic layer was dried

(NayS0,) and condensed (caution!) to a yellowish liquid.

Step (iv):

25 The liquid (1.54 g, 1.0 eq, 6.18 mmol) thus obtained in step (iii), was dissolved in
dry isopropanol (31 mL), and to that catalytic amount of Rhy(OAc)4.2H,0 (38 mg,
0.02 eq, 0.12 mmol) was added and the reaction mixture was stirred at room
temperature for 16h. Isopropanol was condensed, and the reaction mixture was
diluted with ethyl acetate. The organic layer was washed with water and brine, dried

30 (NapSOg), and concentrated. Column chromatography, using ethyl acetate and
hexanes, provided the desired compond ethyl 2-isopropoxy-3-(4-
nitrophenyl)propionate (1.25 g, 61% overall ).



(Na2S04) and condensed (caution!) to a yellowwsh liquid. Step (iv): 25 The
liquid (1.54 g, 1.0 eq, 6.18 mmpl) thus obtained in step (iii), was

di ssol vedwpris/ostisg1 i sopropanol (31 nlL), and to that catal ytPca/Beomunts of
Rh2(QAc) 4. 2H20 (38 ng, 0.02 eq, 0.12 mmol) was added and the reaction

m xture was stirred at room tenperature for 16h. |sopropanol was
condensed, and the reaction mxture was g,diluted with ethyl acetate. The
organi c | ayer was washed with water and brine, dried 30 (Na2SO»4), and

concentrated. ,Col unm _chr omat ogr c n exanes,
provi ded the dBSMB A2 %H%EDE{Q% )6292 @o‘g‘?égg ﬁ%’ %B itlg § 095 RESRHS
ni trophenyl) pr&ﬁﬁpf}&t £4 @, ?ﬂﬁzooﬁﬂf’@ led 52 (zquiﬁﬁt Oﬁi)OEBéfédd 84 8 7 and
PCT/ 1 BO2/ 04275 NVR (200 :

1.16
(d, J = 5.8 HAS8 Bz, ‘gilﬁJzJ(:[”ﬁZ:zH}Z“ﬁz(d 13H)8(7%26é1J38 i@(d(rln_gz Z, 3, 52
(qU|ntet 1H) Hed 08 (dd, J = 8.7 and 4.8 Hz, 1H), 4.21 (q, J = 7. 4 Hz,

2H), 7.43 (d, = 8.7 Hz, 2H), 8.16 (d, J = 8. 7 Hz, 2H). 5 IR (neat) cm 1
2975, 17475 16®2neag)m 2273347747 Wé’rsl-‘r%&zm(%) 282 [M+1] Step (v): Ethyl

2-1 sopropoxy- 4- roplonate (1.52 g, 5.4 mol ) obtained in
step 10 (v) éﬁ% HR%(ﬁggﬁg nder 10 psi pressure of nol ecul ar hydrogen

using 10% Pd/ C (700 ng) as catalyst in ethyl acetate (200 nlL) at room

t enperature fg* £ h. The desired product was isolated after filtering
the reaction %1% ‘e and concentrating the filterate under reduced
pressure. Col&mmdQh&mnmkmgﬂﬂﬁhmnummuﬁmﬂmum@@(hé%g,ﬁéﬂﬁ@ODébhykdatéﬂ@te and

e oy S S DRI e AL iR,
0.97 (d, J = F7® tip) a@tl:-&)talys]: Jli&hflch,ce‘rétez(Z(B) &L]Hz’l; ro8H) tempdra@ge for 3-40h.=The 0 Hz,
i:l:)') ’ i ?g (2 ngdj’ 1ted-prg9uﬁ&wa le(tgcg I'gei%ﬁtgrmg%é 1€ f%ﬁlég(gg?_é}nd_ Q})ﬁ%%tr?ﬂ{i *51? _7 SHé
Hz, 2H). 20 IfiRefddeatder Qé’ﬂuﬂ:ed PBr&hre. 83Mhinn @Bathato@BRF, of1tRS Frude 665 udifd 9.
ethyl acetate and hexanes provided the desired compound ethyl 2-isopropoxy-3-(4~
15 aminophenyl)propionate (1.16 g, 86% overall ).
H NMR (200 MHz, CDC13) 8: 0.97 (d, J = 5.8 Hz, 3H), 1.15 (d, J = 5.8 Hz, 3H),
1.23 (t, J = 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 Hz, 2H), 6.61 (d, J = 8.3 Hz, 2H), 7.03 (d, ] = 8.3 Hz,
2H).
20 IR (neat) cm™: 3455, 3371, 2975, 2929, 1737, 1626, 1519.
Mass m/z (CI): 252 [M+1]

Example 1
25  Ethyl 3-[4-{3-(3,4-dihydro-2H-benzo[b][1,4] oxazin-4-yl)propylamino}
phenyl]-2-ethoxypropanoate

@iij CO,Et
N2

OEt

Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate (2 g, 1 eq, 8.4 mmol) obtained in
preparation 1, 3-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propyl bromide (2.36 g,



Mass mz (C): 252 [ M+l] Exanple 1 25 Ethyl

3-[4-{3-(3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl am nol phenyl ]

- 2- et hoxywoop/ozaasat e CO2Et OEt  H Et hyl PCT/IB02/04275

2- et hoxy- 3- (4- am nophenyl ) propanocate (2 g, 1 eq, 8.4 mmmol) obtained in
preparation 1, 3-(3,4-dihydro-2H benzo[b][1, 4] oxazi n-4-yl)propyl brom de
(2.36 g, WO 03/033481 PCT/1B02/ 04275 85 4.1 eq, 9.3 mmmol ), obtained in
preparation 2, and anhydrous K2C03 (3.5 g, 3 eq, 25 mmol), were heated at

7OC|nDI\/F(40n1 for e reactio t hyl
acetate, washéd - th Rae O‘%f?fa“ﬂﬂnupﬁ“é’mf*ﬂlég %“é’fl( @Eﬁ‘ﬁﬁ}éss @ﬂ’ré#ﬁfg BE a
using a m Xt uremel, @&rembat@@@ttmec@ﬂpwﬁemmm)af&gztuemhe idactﬁfnflﬁfxdlré hes 5 :
title conpound as a viscous liquid (1. yi eId 3099. 1H NWVR (200 MHz,

CDC13) 1. 17 (tdilutpd7 withy cthgljpcet ,23fa§hed y}/ﬂg agl) brife. gPhq gesidper wepy, 2H) |
2.90 (d, J=6.8H¢ym , 45 -
3.62 (m 1H) . 5 QSazégraphgd ggné_‘z mlx]tﬁ)% o@éﬁmo/l £ddlate é?hda‘?exane‘?aﬁbéﬂueﬁﬂb a@fbgd, ths- "8 3y
2 6. 61 5- @tlssommumlﬁ)?av1ﬁc%1(quld(1198gmld39%? 1o | R (neat) cm'1 3396

), 1740. ) _
b (3703 4 DEESMR fagh Make, ) W) 3%??%32%23(”7%%3? 1291 5. 15

(

3- h

e ]oxypropan0|Je7<QHIZd2H-) ZEQ@IJ—@SIfIZMH[),@ 20, 1&76Hh,y2cﬁ)032 béhﬁm{%ﬁ%“

1, 4] oxazi n- 4-yl }phe QXY aﬁﬁa 8 muol )
obtained in exa QE)F@IH % ()E;grgl)ﬁ{L F %??ng ﬁ?xﬁ E E(((Z)%Q gglrzrb%g jydr at e
(123 _ngl, 2.9 rmﬁJ)GSSdﬁszH)h’b@ﬁ)dd-Mt’a‘é{z ). RT 20 till aII the starting

materi a ha The reaction mxture was diluted with
wat er, aci |f| ggﬁ?/ﬁrf%m §%9t6(ip%1h]t48 adjust the pHto - 4-5 and then

ex;r acted w t Meshyk (@hetlat®+1The ethyl acetate |ayer was dried over Na2SO4
an

H)
br

[
th

Example 2
3-[4-{3-(3,4-Dihydro-2H-benzo [b][1,4]oxazin-4-yl)propylamino} phenyl]-2-

15  ethoxypropanoic acid

CO,H
K/\NmEt

H
Ethyl  3-[4-{3-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino} phenyl]-2-
ethoxypropanoate (700 mg, 0.98 mmol) obtained in example 1, was hydrolyzed
using lithium hydroxide monohydrate (123 mg, 2.9 mmol), in methanol-water at RT

20  till all the starting material was consumed (4 to 5 h). The reaction mixture was
diluted with water, acidified with dil. HCI to adjust the pH to ~ 4-5 and then
extracted with ethyl acetate. The ethyl acetate layer was dried over Na;SO4 and
concentrated on rotavapour. The residue was chromatographed using methanol and
chloroform to yield the title compound as viscous liquid (256 mg, yield 68%).

25  'H NMR (200 MHz, CDCls) &: 1.19 (t, J=7.4Hz, 3H), 1.94 (q, J=7.4Hz, 2H), 2.90
(dd, J=14.0 and 7.0 Hz, 1H), 3.05 (dd, J=14.0 and 4.9Hz, 1H), 3.21 (t, J=6.8Hz, 2H),
3.25-3.40 (m, 5H), 3.40-3.62 (m, 1H), 4.00-4.17 (m, 1H), 4.18-4.22 (m, 2H), 6.59 (d,
J=8.3Hz, 2H), 6.65-6.85 (m, 4H), 7.06 (d, J=8.3Hz, 2H).

IR (neat) cm™:3500, 1725.



concentrated on rotavapour. The residue was chromatographed using net hanol
and chloroformto yield the title conpound as viscous liquid (256 ng,

yi el d 68%0 02533481 NVR (200 MHz, CDC13) 8: 1.19 (t, J=7.4HPCTAB)2042794 (q,
J=7.4Hz, 2H), 2.90 (dd, J=14.0 and 7.0 Hz, 1H), 3.05 (dd, J=14.0 and
4.9Hz, 1H), 3.21 (t, J=6.8Hz, 2H), 3.25-3.40 (m 5H), 3.40-3.62 (m 1H),
4.00-4.17 (m 1H), 418422(m 2H), 6.9 (d, J=8.3Hz, 2H), 6.65-6.85 (m
4H), 7.06 (d, J=8. 3Hz, IR (neat) cni"1:3500, 1725. WO 03/033481 Mass

mz (Cl): 385 (M 6.P 02/ 04275 Exanpl e 3
3-[Z4§{32(3,4 @&ma?/%ﬁmggﬁ%ﬁ[b] [1, 4] oigrz)i ﬁ-4-y|)propy| ani no} phenyl ] - 2-

5 et hoxypropanoic acid arginine salt CO2H NH2 ~ C&t C2ZHNH N H To a
solution of 3-[4-{3-(3,4-di hydro-2H benzo[ b] [ 1, 4] oxazi n- 4-

yl ) propyl am nPgH@ | - 2- et hoxypropanoic acid (200 ing, 1 eq, 0.52 mmol)
obtai ned in exanple 4ihdrodIH-HERANF I04] oxazih-4-Hh)pF ldiﬂae};ﬂll@yl} 21) (5 m),
L-argi nine (90. @1’{@( g 3 0.52 nnol ) was add (gg,and allowed to stir for
3-4 h. The%ol%ﬁ’l’%&@?léﬁﬁ‘ ageipire splbt avapour fol | owed by benzene

azeotrope. The resi du dri ed under high vacuum punp to yield the title
conpound as a free f sol id (yield 1000/?\! :° 92-94 C DSC. endot herm
(weak and broad): l Apray pPOpHd Be

3-[4- N heptyl - N-{2- (3 oX Q- ro benzo [g i1, W‘azm 4- yl)

et hyl am no} p henyl] -2-e op a(r? ate 002

To a solution of 3-[4-{3-(3,4-dihydro-2H-benzo[b][ 1,4]oxazin-4-
yl)propylamino } phenyl]-2-ethoxypropanoic acid (200 mg, 1 eq, 0.52 mmol) obtained
in ‘example 2, in dry methanol : dichloroethane (10 : 1) (5 ml), L-arginine (90.5 mg, 1
10 eq, 0.52 mmol) was added and allowed to stir for 3-4 h. The solvent was removed on
rotavapour followed by benzene azeotrope. The residue was dried under high
vacuum pump to yield the title compound as a free flowing solid (yield 100%), mp:
92-94 °C ‘
DSC: endotherm (weak and broad): 66.6 °C
15  XRD: Amorphous.

Example 4
Ethyl 3-[4-N-heptyl-N-{2-(3-0x0-3,4-dihydro-2H-benzo[b][1,4] oxazin-4-
yDethylamino}phenyl]-2-ethoxypropanoate

L

CO,Et

NS0 2

— OEt
N

3-0x0-3,4-dihydro-2H-benzo[b][1,4]oxazine (185 mg, 1.24 mmol), ethyl 2-ethoxy-
3-[4-{N-heptyl-N-(2'-bromoethyl) }aminophenyl]propanoate (500 mg, 1 eq, 1.13
mmol) obtained in preparation 3, and anhydrous K,COs (468 mg, 3 eq, 3.39 mmol),
. were heated at 70 °C in DMF (6 m1) for 16 h. The reaction mixture was diluted with

25 ethyl acetate, washed with water and brine. The residue was chromatographed using



20 OEt 3- Oxo- 3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazine (1.85 ng, 1.24 mmol),

ethyl 2-ethoxy- 3-[4-{Nheptyl-N(2'-bronoethyl)}am nophenyl] propanoate
(500 ng, woeq/o33usl3 mmol) obtained in preparation 3, andramhper@es K2C03
(468 ny, 3 eq, 3.39 nmol), were heated at 70 Cin DW (6 m) for 16 h. The
reaction mxture was diluted with 25 ethyl acetate, washed with water and
brine. The residue was chronatographed ugj ng NH-r NH2 WO 03/033481.
PCT/ 1 B02/ 04275 87 a m xture of et hyI acet ate and hexanes as diluent to

fford th | hi 363 d 639 NVR (200
o CoCts) | 52 Gag phgti] pagats tpd Hogppds 513%5&%?'%41‘5 &iﬁﬁompf‘@ﬁf ey
gHé 7(2) ?rzn(g,w1ﬂqﬂg(ggknltg2&i):mgsm5 (t, J=7.3Hz, 4:1)5 (m 1H% 3. 50-
2370, (M, M 87 Ll i SeBEEy 1t s % éﬂ& %5 é&% &l 18 (o
J=8. OHz _ le 5
A NHeptH;l Fléﬂem))z 92ng J= 61§‘I427 2H|)/EBS§5 TJE7(3§IZ)2H)533i(3MSJ()nn1§? 3bs0anpl e

yl ) et hyl aniho}d H’;’/I %H)23e9t7r{b>3y6936a]ﬁ9r 60§(§Y d-ReH3- 2{}@ ! Fépt i ONz. 2H),

{2-(3-ox0-3, 4- ﬂsﬁﬁédﬂ@y g7 benzebnl, ok, éldpgam)nﬂoyd Y=8&x1z, 2H).
et hyl am no} phenyl et.hoxypr opanoate ( ny, eq, O. 68 mmol ) obtained in
exampl e 4, wasR@eatbtyzdd4isi ng |ithi um hydroxi de nonohydrate (86 ng, 3 eq,
2.04 mol) inmgethaeh. sMeihan)at RT till all the starting material was
consuned (4 to 5 h). he reaczion m xture was diluted with water,
acidified with dil. HJ to pH 2-3 and then extracted with ethyl acetate.
The ethyl acetpte, eﬂg er was dried over Na2SO4 20 and concentrated on

Sl

r ot avapour. The ue was chromat ographed usi ng net hanol and chl orof orm
to yield the t3-ﬂ4-E—HmtyidNﬁ@l—(&9Xfa3,étdﬂ’qﬂrnﬁﬁsbt(nzgﬂ)] [rlrgi,]ow@l-‘& 60% . 1H NMR

(200 Mz, mlﬁ)et&larﬁin%?pl{eg&l] Z‘Jefﬁog"ﬁllzopaﬁwc acily 09-1.42 (m 11H), 1.42-

@ l\ CO.H
L O &
\/\/\/’
3-[4-N-Heptyl-N-{2-(3-0x0-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)

15  ethylamino}phenyl]-2-ethoxypropanoate (350 mg, 1 eq, 0.68 mmol) obtained in
example 4, was hydrolyzed using lithium hydroxide monohydrate (86 mg, 3 eq, 2.04
mmol) in methanol -water at RT till all the starting material was consumed (4 to 5
h). The reaction mixture was diluted with water, acidified with dil. HCI to pH 2-3
and then extracted with ethyl acetate. The ethyl acetate layer was dried over NaZSO4

20  and concentrated on rotavapour. The residue was chromatographed using methanol
and chloroform to yield the title compound as a gummy mass (197 mg, yield 60%).
'"H NMR (200 MHz, CDCl3) &: 0.88 (bt, J=6.3Hz, 3H), 1.05-1.42 (m, 11H), 1.42-
1.68 (m, 2H), 2.82-3.10 (m, 2H), 3.25 (t, J=7.3Hz, 2H), 3.40-3.70 (m, 4H), 3.98-4.15
(m, 3H), 4.56 (s 2H), 6.67 (d, J=8.3Hz, 2H), 6.98 (s 4H), 7.10 (d, J=8.0Hz, 2H).

25 IR (neat) cm™: 3500 (br), 1687.

Mass m/z (CI): 483 (M+1).



1.68 (m 2H), 2.82-3.10 (m 2H), 3.25 (t, J=7.3Hz, 2H), 3.40-3.70 (m 4H),
3.98-4.15 (m 3H), 4.56 (s, 2H), 6.67 (d, J=8.3Hz, 2H), 6.98 (s, 4H), 7.10
(d, J=8.(OMD,0385381 25 IR (neat) cm 1. 3500 (br), 1687. MaPETAB®/(CI5) : 483
(M+1). WO 03/033481 PCT/1B02/ 04275 88 Exanple 6

3-[4- N- Hept yl - N- { 2A3- oxo0- 3, 4-di hydr o- 2H benzo [b] [1, 4] oxazi n-4-

yl) et hyl am no} phenyl ] - 2- et hoxypropanoic @cid arginine salt 0 N | CO2Fi

NH2) - "---\NHL1-NH2 V--\ N 11 i Ot CO2H NH 5

3-[4- N Heptyl - %“%"‘(263 0X0- 3, 4- di hydr o- 2H-benzo[ b] [ 1, 4] oxazi n- 4-yl)

et hyl am no} phé#;? 1ep et hoxypr opanoi ¢ acid (150 ng, 1 eq, 0.31 mol)

obtai ned in eqampiRpHI-Nad(3Loxarid-dikyard-54-begzo[B] [Bdloxazidd- ol ) wer e taken
in dry nethanol (2 m%, alga)e%ti rred at RT f,(gr 2-3 h.1 The sol vent was
renmoved on r oty R¢EEBIReRheRNlsereBOXYIaR3MNCadd AMPHE! The resi due was dri ed
under hi gh vacuum pu teoyield the title 1o conpound as a free flow ng
solid (yield 1009, 118-120 C. Exanple 7 t hyl

2- et hoxy- 3-[ 4- { N- heptg#~ - ( 3 A Grhydlee D H éMM&eﬂZNH24-yI)-2-
oxoet hyl ) am nomet hyl } phenyl]_ pr CO,H N

- H
2- (3, 4- Di hydr o- 2H bw c%tr boxymet hyl chloride (208 ng, 1 eq,
0.98 mmol) obtai ned™N ration 4, and nethyl 2-ethoxy-3-[4-(N
hept yl am nanethyl / " apanoai e Oy g 89 43Pl ) obtained in
preparati o(r)l5 6,3 Eﬁn&g%gﬁgiﬁ%%ﬁ %3?%; ﬁ%hgéig\%a}isrg?nrzé{gﬁeﬁ]o%atﬁ arprm drous sodi um
carbonate 20 (cBR%ming}pBerpi;2-2h68 pmpehdic acite(1pemet | o Od Ixnuob optatnedtinr r ed at

80 Cfor 4 h. TLC. i.ndicated.absence .0 rti0g.JaBt.erl gaction
m xture was dieleffl]%la Swalfdﬁﬁélfgﬁrwe ESf"?l‘cné%’altJél,’ 6&23‘%&@9%@% ﬁ%{v\%ﬁ léﬁirya%—lgtﬁ %Igelgée: The
organi c | ayer niandiiired 0RAr foa?Hiyd Thaslvepodhumemewd e retagarbuc tllownd bat ed on

rotary evapor 6btercl)zre'ne -all-zhe%trgl?es. Lfgg Fesidae w\é\g)dr?e%ju%%g’rzllgéh vacuum pump to yield the title

10 compound as a free flowing solid (yield 100%), mp: 118-120 °C.

Example 7
Methyl 2-ethoxy-3-[4-{N-heptyl-N-(2-(3,4-dihydro-2H-benzo[b]oxazin-4-yl)-2-
oxoethyl)aminomethyl} phenyl]propanoate

@) ‘
O)\/Nma

2-(3,4-Dihydro-2H-benzo[b]oxazin-4-yl)carboxymethyl chloride (208 mg, 1 eq, 0.98

15

mmol) obtained in preparation 4, and methyl 2-ethoxy-3-[4-(N-
heptylaminomethyl)phenyl]propanoate (300 mg, 1 eq, 0.89 mmol) obtained in
preparation 6, in acetonitrile (5 ml), was treated with anhydrous sodium carbonate
20 (285 mg, 3 eq, 2.68 mmol). The reaction mixture was stirred at 80 °C for 4 h. TLC
indicated absence of starting materials. The reaction mixture was diluted with ethyl
acetate, washed with water and brine. The organic layer was dried over anhydrous

sodium sulfate and concentrated on rotary evaporator. The residue was



PCT/ 1 B02/ 04275 89 chromat ographed using ethyl acetate and hexane to afford
the title conmpound (250 ng, yield 559 as viscous liquid. 1H NVR (200 WHz,
CDC13) 8:wO0.08033bt , J=6.3Hz, 3H), 1.14 (t, J=6.8Hz, 3H), PCT0B021044TF (m
8H), 1.50-1.70 (m 2H), 2.57 (t, J=7.0Hz, 2H), 2.99 (d, J=6Hz, 2H), 3.22- 5
4.40 (m 11H), 3.67 (s, 3H), 6.80-7.26 (aromatics, 8H). IR (neat) cm 1:
1752, 1683. Mass mz (Cl): 511 [M1l]. Exanple 8 10

2- Et hoxy-3-[4-{N-heptyl - N- (2- (3, 4- di hydr o- 2H benzo[ b] oxazi n-4-yl ) - 2-

2 ot hoy. 3 - | Rmnselt oReE sPPERRGR Fter it A leGomEP RGP - 2.
oxoighye/l(éﬁg: nqagt@d}p}agﬁﬁlicpﬁ@mﬁm?ﬁte (240 ng, 1 eg 0. 47 mgol) oleat ?lgged
5 ca, 2 35 gl YV IR O 10 S Rt (et Da LSt SOHI FBhacqlon

m xture was acmb(mesh) wst)h *@queqm 16} (rard (Hhe 285, 0000 @, 1618, 2RSS, mtract ed
with ethyl acetate. tate | ayer was dried over anhydrous

sodi um sul fiat e*-4hdn ééﬁéérﬁ%@t%@ ?)%O ¢ 9P &9 MatE5eibr at or . The resi due was

chr omat ographelql{((@d{t)h(yﬂ1 -3¢84 akgs.and hexane -> methanol 20 / chloroform to
afford the title conpound ( 130 ng, yield 56% as viscous liquid. 1H NWR
(200 MHz, CDCI¥pss3a/z(CREIIEM+1)=6. 3Hz, 3H), 1.10-1.40 (m 11H), 1.40- 1.60
(m 2H), 2.79 (t, J=7.5Hz, 2H), 2.90-4.22 (m 13H), 6.80-7.26 (aronatics,
8H). Mass mz (Cl): 497 [I\/H]. WD 03/033481 90 PCT/ I B02/ 04275 Exanple 9

2- Et hoxy- 3- [ 4Exapmegt yl - N- (2- (3, 4- di hydr o- 2Hbenzo [b] oxazin-4-yl)-2-

oxoet hyl ) am nogrghipkl, BORSRY L RVIGRLEY, - dftfyato- 2B enkd]B] ok BLih-4-yl)-2-

oxoethyl)aminomethyl} phenyl]propanoic acid

O
C[Nj .CO,H
)\/Nma

Methyl 2-ethoxy-3-[4-{N-heptyl-N-(2-(3,4-dihydro-2H-benzo[b]oxazin-4-yl)-2-
oxoethyl)aminomethyl} phenyl]propanoate (240 mg, 1 eq, 0.47 mmol) obtained in
15  example 7, was hydrolyzed using lithium hydroxide monohydrate (99 mg, 5 eq, 2.35
mmol) in methanol-wafer at RT (takes 4-5 h). The reaction mixture was acidified
with aqueous HCI and the organic layer was extracted with ethyl acetate. The ethyl
acetate layer was dried over anhydrous sodium sulfate and concentrated on rotary
evaporator. The residue was chromatographed (éthyl acetate and hexane = methanol
20/ chloroform) to afford the title compound (130 mg, yield 56%) as viscous liquid.
'H NMR (200 MHz, CDCl;) &: 0.86 (bt, J=6.3Hz, 3H), 1.10-1.40 (m, 11H), 1.40-
1.60 (m, 2H), 2.79 (t, J=7.5Hz, 2H), 2.90-4.22 (m, 13H), 6.80-7.26 (aromatics, 8H).
Mass m/z (CI): 497 [M+1].



O NH2 CO2H NH NH-r NH2 5

2- Et hoxy-3-[4-{N-heptyl - N (2- (3, 4-di hydr o- 2H benzo[ b] oxazi n-4-yl ) - 2-

oxoet hyl )woionos@Eshyl } phenyl | propanoic acid (90 ng, 0.18 mroMiBad4aisned in
exanple 8, and L-arginine (32 ng, 0.18 mml) were taken in dry nethanol (2
m), and stirred at RT for 2-3 h. The solvent was renoved on rotavapour
followed by benzene azeotrope. The resigye was dried under high vacuum
punp to yield the title 10 conpound as a free flowing solid' (yield 1009,
np: 118-120 C._ Exanple 10 Met hyl 3-[4-{5-(3, 4-di hydro-2H benzo [b] [1, 4]
oxazi n-4-yl) - x@)‘(‘ﬂ’;@rg tyl amino} phenyl] -2-ethoxypropano ate 15 H A

sol ution of nethioxE3quHDXYepdyiNH(R(B, 4 0harylHdeopibloRizn-¢3842-ny, 1 eq, 1.51
nmol ) obtained in

5- (3, 4- di hydr @*9¢ih MBT’BF{'{Y%’F‘S&%QWP%‘OW5c‘d5arg852%9p§5'r’1ttyI brom de (450 ng, 1
eq, 1.51 mmol ) obtained in pyeparation 8 in DW (6 m) was treated with
anhydr ous potassi um carbonate (627 ng, 3 eq, 4.54 mmol ) and 20 the reaction
m xture was stirred at 70 C for 6 h. The reaction m xture was diluted wth
et hyl acetate, washed with ter and brine. The organic |ayer was dried

over anhydrous sfa e and concentrated on rotary evaporator. The
resi due was chro aphed\usi ng et hy, etaﬂ—g afford the
title conpound as a |5Wb a|C| yield éé’f) %FO@%@JSM& 91

0

PCT/ | B0O2/ 04275 1H NMR 1308: 1. 16- (t OHz, NBH), 1.50-1.70

(m 2H), 1.70-1.90 (mY2H), 2.64 (t, J=7.OHz, 2H), 2.89 (d, J=6.9Hz, 2H),
3.08 (t. J=6. THEthoR§p-[4-INZRptyBNAQ- G- dilitdyo- 2H-b¢azo$b]62az(rr=r4-ymy 3.68 (s, 3H),

3.88-4.00 (m SH% t é—ia)n é{ 8 tics),
6.82-7.10 (ar oh8 t}%liamlﬂ ?thjfﬁ n%lgp roppnbicg ?—leg)o(g mg,50§§ ona oil)C(S) tal% (Iger?KBr) cm
1c 3408, 1739,exa@mPB.8, and L-arginine (32 mg, 0.18 mmol) were taken in dry methanol (2 ml),

and stirred at RT for 2-3 h. The solvent was removed on rotavapour followed by

benzene azeotrope. The residue was dried under high vacuum pump to yield the title

10 compound as a free flowing solid (yield 100%), mp: 118-120 °C.

Example 10
Methyl  3-[4-{5-(3,4-dihydro-2H-benzo[b][1,4] oxazin-4-yl)-5-oxopentylamino}
phenyl]-2-ethoxypropanoate

©: j CO,Me
J@/Y

A solution of methyl 2-ethoxy—3-(4-amlnophenyl)propanoate (337 mg, 1 eq, 1.51
mmol) obtained in preparation 7, 5-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-y1)-5-
oxopentyl bromide (450 mg, 1 eq, 1.51 mmol) obtained in preparation 8, in DMF (6
ml) was treated with anhydrous potassium carbonate (627 mg, 3 eq, 4.54 mmol) and
20  the reaction mixture was stirred at 70 °C for 6 h. The reaction mixture was diluted
with ethyl acetate, washed with water and brine. The organic layer was dried over
anhydrous sodium sulfate and concentrated on rotary evaporator. The residue was
chromatographed using ethyl acetate and hexane to afford the title compound as a

viscous liquid (179 mg, yield 27%).



Mass mz (Cl): 441 [Mw1l]. Exanple 11 10 3-[4-{5-(3, 4-D hydro- 2H benzol[ b]

[ 1, 4] oxazi n-4-yl)-5-oxopentyl am no} phenyl]- 2-ethoxypropanoic acid H

Met hyl 3 wp43/0§348t ( 3, 4- di hydr o- 2Hbenzo [b] | PCT/IB02/04275

1, 4] oxazi n-4-yl ) -5-oxopentylam no } phenyl]-2-ethoxypropanoate (211 ng, 1
eq, 0.48 mmol) obtained in exanple 10, was 15 hydrolyzed using lithium
hydr oxi de nmonohydrate (60 ng, 3 eq, 1l.44,mmol) in "nmethanol - water at RT
(takes 4-5 h). The reaction m xture was diluted with water, aci dified (pH

o) ot 2SS Hu R S RE ST S e 2O B A PR on

rotary evaporat o), 216t BTS2 MR 2. 80N . E 0T, aHDBd)S((etMWHapﬂHﬁBezzand
hexane -> methanol 20 / chloroform to affor he cong ngé 39 ny,
ray i R4

yield 68% as M@dE 34 82 MmEnRY ot 8~4 =7. OHz,
3H), 1.50-1.9G {omaq, MsHZZ 2@12 a{&naucs;—@sﬁb'lao (&b&latlc% 31@)3’0115@(3%78‘1—&) 2H,
3.22-3.42 (m 1H), 2-3.6 1H), 3.82-4.00 (m 3H), 25(tJ49
2H), 6.40-7. SGYthc@houl der N-H CQ2H), 6.55 (d, J=7.8Hz, 2H, aronatics),
6.82-7.10 (araqpg mAh)es, ]7@416@, J=7.8Hz, 2H, aromatics). 25 IR (KBr) cm
1: 3408, 1719, 168 Mass (A): 427 [NH] WD 03/033481 92

PCT/ | BO2/ 04275\45%3%(@)1421@4{*41{5 (3, 4- Di hydr o- 2H benzo[ b]

[ 1, 4] oxazi n-4-yl ) - 5-oxopentyl am no} phenyl]- 2-ethoxypropanoic acid
arginine salt CO2H-NH2 Ot CO2H NH H 5

3-[4-{5- (3, 4- DidamidolPH benzo[ b] [ 1, 4] oxazi n- 4-yl ) - 5- oxopent yl am no} phenyl ] -

2 ethoxypr gpanglcgsinlifdf, m@e%@%@&@nﬂw}l AfiRhi}fihid, CPRGRAE 11

and L- arglnine wer e ‘t en in“dry nethanol (3 m),
and stirred at2-etRoxypspp#ho® 4vid The sol vent  was renoved on rotavapour

fol |l oned by benzene

Methyl 3-[4-{5-(3 ,4-d1hydro-2H—benzo [b][1,4]oxazin-4-yl)-5-oxopentylamino}
phenyl]-2-ethoxypropanoate (211 mg, 1 eq, 0.48 mmol) obtained in example 10, was
15 hydrolyzed using lithium hydroxide monohydrate (60 mg, 3 eq, 1.44 mmol) in
methanol - water at RT (takes 4-5 h). The reaction mixture was diluted with water,
acidified (pH 3-4) with aqueous HCI and then extracted with ethyl acetate. The ethyl
acetate layer was dried over anhydrous sodium sulfate and concentrated on rotary'
evaporator. The residue was chromatographed (ethyl acetate and hexane - methanol
20/ chloroform) to afford the title compound (139 mg, yield 68%) as viscous liquid.
'H NMR (200 MHz, CDCl3) &: 1.14 (t, J=7.0Hz, 3H), 1.50-1.90 (m, 2H), 2.62 (%,
J=6.8Hz, 2H), 2.80-3.15 (m, 4H), 3.22-3.42 (m, 1H), 3.42-3.62 (m, 1H), 3.82-4.00
(m, 3H), 4.25 (t, J=4.9, 2H), 6.40-7.30 (br shoulder, N-H, COH), 6.55 (d, J=7.8Hz,
2H, aromatics), 6.82-7.10 (aromatics, 4H), 7.04 (d, J=7.8Hz, 2H, aromatics).
25 IR (KBr) cm™ 3408, 1719, 1680.
Mass m/z (CI): 427 [M+1].



azeotrope. The residue was dried under high vacuumpunp to yield the title
10 compound as a free flowing solid (yield 100%, np: 137-139 C. Exanple 13
Met hyl 3-Ww8-08833481 4- di hydr o- 2H benzo [b] [1, 4] oxazi n- 4- ylPrprBmydsars no}
phenyl]- 2-ethoxypropanoate H N CO Me 2 CEt ' 15 Met hyl

2- et hoxy- 3- ( 3- am nophenyl ) propanoate (200 ng, 1 eq, 0.89 mmol) obtained in
preparation 9, 3-(3,4-dihydro-2H benzo[ bj},[ 1, 4] oxazi n-4-yl)propyl brom de
(253 ng, 1.1 eq, 0.98 nmmol ) obtained in preparation 2, and anhydrous
Na2CO3 (285 rrng[B e 2.68 Mol ) were heated at 70 Cin DVF (5 nl), for 24
h. The reacti ampPle e 20 was diluted with ethyl acetate, washed with

wat er and bri ne- {58 4 5imlake2 N Enzof) | 10416% L8- 23 Tloxipenglmiiby] phalyate and
hexane to afford the title conpound (304 ny, yield 86% as viscous |iquid.
1H NVR (200 M3Aethexsprapangic apichargininesalty ; “34) 1,98 (g, J=7 Hz, 2H), 2.92
(d, J=6.8 Hz, 2H), 3.19 (t, J=7 Hz, 2H), 3.22-3.41 (m 5H), 3.45-3.62 (m
1H), 3.70 (s, 25 4302 (t, J=6.4 Hz, 1H), 4.22 (t, J=4.3 Hz, 2H),

6.40-6.82 (m aronb 6H), 6 7§ (4. GOzHSRMH, ’\%g (}1‘" J=7.8 He,
181 | B (n:a s crgl: 3380 ( b?;,H 172437 1680. Mass
¥/ 1'BO2NOZ275 9 ample 1 NH

1H). NHr NH2 WO 03/03
infz (Cl): 399 (M1l).0OF

3-[3-{3-(3, 4- D hydro- 2H benzo[ bl [1, 4] oxazi n-4-yl) propyl ani no} phenyl ] - 2-
et hoxypr opanoigsaGld,4OMylroG32bbnzo[b][1,4]oxazin-4-yl)-5-oxopentylamino} phenyl]-2-

ethoxypropanoic acid (120 mg, 1 eq, 0.28 mmol) obtained in example 11, and L-

arginine (49 mg, 1 eq, 0.28 mmol) were taken in dry methanol (3 ml), and stirred at
RT for 2-3 h. The solvent was removed on rotavapour followed by benzene
azeotrope. The residue was dried under high vacuum pump to yield the title

10 compound as a free flowing solid (yield 100%), mp: 137-139 °C.

Example 13
Methyl 3-[3-{3~(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino} phenyl]-

2-ethoxypropanoate

O

H »
©/N\/\/N CO,Me
mEt -

Methyl 2-ethoxy-3-(3-aminophenyl)propanoate (200 mg, 1 eq, 0.89 mmol) obtained

15

in preparation 9, 3-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylbromide (253
mg, 1.1 eq, 0.98 mmol) obtained in preparation 2, and anhydrous Na,COs (285 mg, 3
eq, 2.68 mmol) were heated at 70 °C in DMF (5 ml), for 24 h. The reaction mixture
20 was diluted with ethyl acetate, washed with water and brine. The residue was
chromatographed using ethyl acetate and hexane to afford the title compound (304
mg, yield 86%) as viscous liquid.
'H NMR (200 MHz, CDCLy) &: 1.17 (t, =7 Hz, 3H), 1.98 (q, J=7 Hz, 2H), 2.92 (d,
J=6.8 Hz, 2H), 3.19 (t, J=7 Hz, 2H), 3.22-3.41 (m, 5H), 3.45-3.62 (m, 1H), 3.70 (s,
25 3H), 4.02 (, J=6.4 Hz, 1H), 4.22 (t, J=4.3 Hz, 2H), 6.40-6.82 (m, aromatics, 6H),
6.75 (d, /=7.8Hz, 1H), 7.08 (t, J=7.8 Hz, 1H).



Ot Methyl 3-[3- {3-(3,4-di hydro-2H benzo[b] |

1, 4] oxazi n- 4-yl ) propyl am no} phenyl ] - 2- et hoxypropanoate (350 ng, 1 eq, 0.87
mmol ) obtwDed3idsl exanpl e 13, was 1o hydrol yzed using |itRCcEmBéy@exi de
nonohydrate (110 ng, 3 eq, 2.64 muol), in nethanol-water at RT till all
the starting material is consuned (4 to 5 h). The reaction m xture was
diluted with water, acidified (pH - 4-5),;with dil HC1 and then extracted
with ethyl acetate. The ethyl acetate |ayer was dried over anhydrous

sodi um sul f at nd congc rate tary evaporator. The residue' was 15
chr omat ogr aphz%%%??f)ﬁﬁl n’g&ha{ﬁ%lld%?rgf%ﬁl oroformto afford the title conpound
(203 ng, yiehMbhsbh/20CIASIY(MEDUS oil. 1H NMR (200 MHz, CDC13) 8: 1.19 (t,

J=7.4Hz, 3H), 1.94 (q, J=7.4Hz, 2H), 2.85- 3.60 (m 10H), 4.00-4.17 (m

1H), 4.23 (t, J=4.4 Hz, 2H), 4.95 (bs, NH, CQ2H), 6.42- 7.20 (aromati cs,
8H). 20 IR (ngRhhptdngl’ 3500 (br), 1727. Mass mz (C): 385 (Mrl). Exanple

15 3-[3-{3-(3,4-D hydro-2H benzo[ b 1. 4] oxazi n- 4- r opyl amj no} phenyl ] - 2-
25 et hoxypr5opér[éi{é'(§sé'rla‘h&‘ilrﬁi'7rﬁ‘ﬁé“7§ ]b"ﬂf”f\‘l‘ZW‘é@ﬁP{r‘f&'L&‘?‘“‘,’ , 91,1{1]-2; 1 r~~
NH17- NH2 OR g2 hiipad¥ic @da033481 PCT/ | BO2/ 04275 94 3 -[3-
{3-(3, 4-D hydro-2H benzo[ b] [1, 4] oxazi n-4-yl ) propyl am no} phenyl ] - 2-
et hoxypr opanoi ¢ acid (90 ng, d)/e\q, 0. 23R£m)| ) obtained in exanple 14, and

r

L- arginine (40.8 ngy, 1 eq, @%N@Q/ elakencoyHdry methanol (5 nl),
and stirred at RT for 2-3 h e sol vent ’@ repoved on rotavapour
fol l owed by benzene 5 azeotrop€ The resi ’ ug” wadlelr i ed under hi gh vacuum
DU 180 & el d e 8 G YRR oA R T aTok M B9 S Vol by Sy} 304 - P
ethoxypropanoate (350 mg, 1 eq, 0.87 mmol) obtained in example 13, was
10  hydrolyzed using lithium hydroxide monohydrate (110 mg, 3 eq, 2.64 mmol), in
methanol-water at RT till all the starting material is consumed (4 to 5 h). The
reaction mixture was diluted with water, acidified (pH ~ 4-5) with dil HC1 and then
extracted with ethyl acetate. The ethyl acetate layer was dried over anhydrous
sodium sulfate and concentrated on rotary evaporator. The residue’ was
15 chromatographed using methanol and chloroform to afford the title compound (203
mg, yield 61%) as viscous oil.
'H NMR (200 MHz, CDCly) &: 1.19 (t, J=7.4Hz, 3H), 1.94 (q, J=7.4Hz, 2H), 2.85-
3.60 (m, 10H), 4.00-4.17 (m, 1H), 4.23 (t, J=4.4 Hz, 2H), 4.95 (bs, NH, COH), 6.42-
7.20 (aromatics, 8H).
20 IR (neat) cm™ 3500 (br), 1727,
Mass m/z (CD): 385 (M+1).

Example 15
3-[3-{3-(3,4-Dihydro-2H-benzo[b] [1,4] oxazin-4-yl)propylamino} phenyl]-2-

25  ethoxypropanoic acid arginine salt

o™
H
mEt . COzH NH

@NW



Exampl e 16 Methyl 3-[4-{3-(7-fluoro-3, 4-di hydro-2H benzo[ b]

[1, 4] oxazin-4-yl) 10 propyl am no}phenyl] - 2- et hoxypropanoate F ,- - - ,- 0
CO2Me CEtwoOH3NBI4BY| 2- et hoxy- 3- (4-am nophenyl ) propanoat e PECTEB&/0¥Q75 1 eq,
1.82 mmol ) obtained in preparation 7,

3-(7-fluoro-3, 4-di hydro- 2H—benzo[b][1 4] oxazi n-4- yl)propyl bronide (500 ny,
1 eq, 1.82 nmmol ) obtained in preparationglO, and 15 anhydrous Na2CG3 (572
ng, 3 eq, 5.4 mol), were heated at 70 Cin acetonitrile for 24 h. The

brine. The. r st B e OB ST a B e LTg e I E R hexane 1o

afford the tidthexypeppiddcid 33(311’[@ 1 &84, ®l23 #HA)) @SaivddS@O0sxambpieo, Glnd IH NMWR

(200, re. oIl B ot ok el By g (2 2

J=6.3 Hz, 1H)RT4f02&§th Mscﬂvéﬂ&wa%"i)emo@ecﬂ%n&o?ﬁaﬁdﬁk ISR bg Sbengdﬂ)? 7.04
(d, J=8. 3 Hz, neat% cm': 3382 (br) 1746, 1616.

' (a
f” (Mr1). 25 Ff%ltfﬁﬂeeT g Tesifue. pras (dpied| yngeto fighAVagn) P aféﬂi &two]tlﬂe )
1, 41oxazi n- 4- A c acid WD 03/033481
bCT 1 Boo! 0427 56/%%%9@3@ aaﬂaterm)why 1n%§1>¢iﬁ3(§’1]31'd210@‘;’5]%@‘79@§0"%
{3-(7-fluoro-3, 4- dlhydro 2H benzo[b] [ 1, 4] oxazin-4

yl) propyl am nopphenyhk- 2- et hoxypropanoate. (180 ng, 1 eh, 0. 43 mmol)
obtained in exanp e 6, was hydrol yzed using |ithium hydroxi de nonohydrate
(55 ng, 3 eq, Methyl 3-[4-{3-(7-fluoroe-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)

10 propylamino}phenyl]-Z-ethoxypropanoate

FC[z] CO,Me
NN

OEt

Methyl 2-ethoxy-3-(4-aminophenyl)propanoate (405.8 mg, 1 eq, 1.82 mmol)

obtained in prei)aration 7, 3—(7—ﬂuoro-3,4—dihydro-2H-benzo[b][1,4]oxaziﬁ-4-

yl)propylbromide (500 mg, 1 eq, 1.82 mmol) obtained in preparation 10, and
15  anhydrous Na,COs (572 mg, 3 eq, 5.4 mmol), were heated at 70 °C in acetoniirile

for 24 h. The reaction mixture was diluted with ethyl acetate, washed with water and

brine. The residue was chromatographed using ethyl acetate and hexane to afford the

title compound (333 mg, yield 44%) as viscous liquid.

'"H NMR (200 MHz, CDCls) §: 1.17 (t, J=7 Hz, 3H), 1.88 (q, J=7 Hz, 2H), 2.91 (d,
20 J=6.8 Hz, 2H), 3.10-3.42 (m, 7H), 3.45-3.65 (m, 1H), 3.69 (s, 3H), 3.98 (t, J=6.3 Hz,

1H), 4.22 (t, J=3.9 Hz, 2H), 6.40-6.70 (m, aromatics, SH), 7.04 (d, J=8.3 Hz, 2H).

IR (neat) cm™ 3382 (br), 1746, 1616.

Mass n/z (CI): 417 (M+1).

25  Example 17
3-[4-{3-(7-Fluoro-3,4-dihydro-2H-benzo[b][1,4] oxazin—4-yl)pr0pylamino}
phenyl]-2-ethoxypropanoic acid



5 mmol ), in nmethanol-water at RT till all the starting material is consuned
(4 to 5 h). The reaction mxture was diluted with water, acidified (pH
-4-5) wi twWodBl334BICI ?nd then extracted with ethyl acetat @CTIRe/@2Tsyl
acetate | ayer was dried over anhydrous sodium sulfate and concentrated on
rotary evaporator. The residue was chromatographed using ethyl acetate and
hexanes - nethanol and chloroformto 1Qsafford the title conmpound (121 ny,
yield 70% as viscous liquid. 1H NVR (200 MHz, CDC13) 5: 1.19 (t, J=7.4Hz,

3H), 1.94 (quintet, J=7.4Hz, 85310(m 2H), 3.10-3.20 (m 6H),
3.40-3.70 (m 2H), 390410F %11410 .30 (m 2H), 6.20 (bs, CQzZH),
6.42-6.70 (m aromatics, @U)ZH IR (KBr) cm 1" 3394,
1725, 1619. 15 Mass mz (CI) 403 V‘%/

3-[4-{3- (7 Fl uor o- 3, 4- di hydr o- 2H-b 4]&Eézm 4-yl) propy! ani no}

phenyl ] - 2- et hoxypr opanoi ¢ acid argini neHsaIt CO2H NH2-T-'~NH_, rNH2 N CEt
CO2H NH 20 H

3-[4-{3- (7- FI 06¥%Y13, 4- di hydr o- 28 b&ER LI P T A B2 b8+ 4 ho)
phenyl ]- 2-et ry@mopmmam}phenamzebﬂﬁoﬁﬂop@pat& (€89, m@), 28R Onidnhio bb@inaédh | n
exanple 17, and L- ni.n tak dry
met hanol (2 mei‘am@ﬁgag‘ﬁsrl}yg@ yzﬁdu ];’Ltg}”gr&h@r%lgefﬁ%nog%ﬁi tgn(? > F%r}bnzved on
rot avapour sf olph@ygdiniyethapzeagr 2R AR all tgpRartidd Mateisli idl vensumsd (:hrﬂoES(h)under
hi gh vacuum punp to yield the tjtl ound r fl.ow.n oI'
(yield 100% , Whsreapten T@@M@W%A i g efpﬁfﬁl?%‘b%%ﬁ-e?k é‘g\%éx%ﬁ%

Met hyl  2- et hoX¥endextidetbdt with e&?yl éc&utmm Rt Habreite Biybrbkrad dried] overxatiyirods yI) pr
o pylo xy) b enzyl} am nop enyl | rop anoate 5 O A m xture of nethyl

2- et hoxy- 3-{ 4- sedwwmﬂlr%béﬁ%y?%?ﬁtﬁwsh@ﬁy 9o FARRPEET (66D ™OFYUC 178y, " 1. 82
mol ) obt ai nedpjdmas g?ﬁﬁé@hblﬁ@ 1 acetdtdd adtt HBMEY O ﬁl'éﬂlanol and chloroform to
benzo[ b] [1, 4] oxazi n-4-yl) pX romde (467 ng, 1 eq,..1.82 mmol) obtained
in 10~ afford the title compoun (121 mg, yield 70%) as Viscous 11qu1d
'H NMR (200 MHz, CDCls) &: 1.19 (t, J=7.4Hz, 3H), 1.94 (quintet, J=7.4Hz, 2H),
2.85-3.10 (m, 2H), 3.10-3.20 (m, 6H), 3.40-3.70 (m, 2H), 3.90-4.10 (m, 1H), 4.10-
4.30 (m, 2H), 6.20 (bs, CO,H), 6.42-6.70 (m, aromatics, SH), 7.07 (d, J=8.3 Hz, 2H).
IR (KBr) cm™ 3394, 1725, 1619.

15  Mass m/z (CI): 403 (M+1).

Example 18 o
3-[4-{3~(7-Fluoro-3,4-dihydro-2H-benzo[b] [1, 4]0xazm—4-yl)propylammo}

phenyl]-2-ethoxypropanoic acid arginine salt

F. @)
\@[N] CO,H NHQ\K\/\NHTNHQ
ey OEt - COH NH
20
3-[4-{3-(7-Fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino} phenyl]-
2-ethoxypropanoic acid (120 mg, 1 eq, 0.298 mmol) obtained in example 17, and L-
arginine (52 mg, 1 eq, 0.298 mmol) were taken in dry methanol (2 ml), and stirred at
RT for 2-3 h. The solvent was removed on rotavapour followed by benzene

25  azeotrope. The residue was dried under high vacuum pump to yield the title

compound as a free flowing solid (yield 100%), mp: 158-160 °C.



preparation 2, and anhydrous K2C03 (755 ng, 3 eq, 5.46 mol) in DVF (10 m)
was 1o stirred at RT for 16 h. The reaction m xture was diluted with ethyl
acet at e, wavbesB48i th water and brine. The organic | ayer wag/1802/@d750ver
anhydrous sodium sul fate and was concentrated on rotary evaporator. The
resi due was chromat ographed using EtQAc / hexanes to afford the title
conmpound (520 ng, 56%yield) as thick liggid. 1H NVR (CDC13, 200 MHz) b:
1.19 (t, J=7.0Hz, 3H), 2.00-2.20 (m 2H), 2.90 (d, 15 J=6.3 Hz, 2H),
3.30-3.60-(m 6H), 3.70 (bs, 3H), 3.80-4.10 (m 3H + NH), 4.10-4.25 (m
4H), 6.57 (d, J=8.3 Hz, 2H), 6.60-6.90 (m 6H), 7.04 (d, J=8.3 Hz, 2H),
7.28 (d, J=8.Bxdriple 2¢) . IR(neat) cm1: 3401 (br), 1742, 1614. WMass niz

(che% po§343[ I[VIB M&%gé[ '(\/21]4 di h%,?i}yn%f[ﬂ-é%-{%{ﬁfflhy%m%gzl?eﬂzgll'_b] [1,4]oxazin-4-

yl') propyl oxy) bagzuplebaephahitophaiyipespaabse WO 03/ 033481 PCT/ | B02/ 04275 97
The title conpound was prepared (340 ng, yield 90%9 as viscous liquid from

a mxture of nethyl 2-ethex @ 3- (4- hydr oxybenzyl ) am nophenyl } pr opanoat e
(250 ng, 1 eq, 0.75 mmuol) ed in preparation
1

and
3- (3, 4-di hydro-2H benzo[b oxazr n-4-y &g)ﬁM&e (192 ny, 1 eq,
0.75 mmol ) obtained in 5 prep ation 2 bmmg the simlar procedure
as described for exanple 19. 1H 0 NHZ CDC13) 8: 1.19 (t, J7.0Hz,
3H), 1.95-2,18 (m 2H), 290( 2H) 322360(m 6H), 3.70
(bs, 3H), 3590410(m 3H), 42-6.90 (aromati.cs, 8H),
7.05 (t, J=7.8A migjpre of matayt 233@10(?%3 ’érQf}rrﬁrflr%beﬂmﬂr)amlmhewéaifypaeﬂ%ti(60§407

(br), 1742, 16191% 1 194 Mas® ”i{nﬁ‘ro( C Jbtairmidd 1{1Mprep§ﬁ§01{l Mtd] . 3- @Qﬁmﬁ @ro&i—l
2- Et hoxy-3-[4 %" di hydro-2H benzoé b] [1,4] oxazin- )ét propyl oxy)
obtar

benzyl } ani noph‘eﬁﬂW[Pligdb&%n'&'Yé)@mPY@@m@ Néehye, A é%hb?(%/ﬁgnf’])l ined in
{4-(3-(3, 4-di hﬁ(r@ﬁa?at%'ﬁ" f%%ﬂiﬁlpclro{ls}{(ﬁj@s)@ﬁ lrﬂg,43 é/ci, 3215 %M(LIP?ﬁVDMF (10 ml) was

10  stirred at RT for 16 h. The reaction mixture was diluted with ethyl acetate, washed
with water and brine. The organic layer was dried over anhydrous sodium sulfate and
was concentrated on rotary evaporator. The residue was chromatographed using

_ EtOAc / hexanes to afford the title compound (520 mg, 56% yield) as thick liquid.
'H NMR (CDCls, 200 MHz) §: 1.19 (t, J=7.0Hz, 3H), 2.00-2.20 (m, 2H), 2.90 (d,

15 J=6.3 Hz, 2H), 3.30-3.60 (m, 6H), 3.70 (bs, 3H), 3.80-4.10 (m, 3H + NH), 4.10-4.25
(m, 4H), 6.57 (d, J=8.3 Hz, 2H), 6.60-6.90 (m, 6H), 7.04 (d, /=8.3 Hz, 2H), 7.28 (d,
J=8.3 Hz, 2H)

IR (neat) cm™ 3401 (br), 1742, 1614.
Mass m/z (CI): 504 [M], 505 [M+1].

20
Example 20
Methyl ‘ 2-ethoxy-3-[3-{4-(3-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-
yDpropyloxy)benzyl}aminophenyl]propanoate

@2} mEt



benzyl} am nophenyl ] propanoate (510 ng, 1 eq, 1.01 nmol) obtained in
exanple 19, was hydrolyzed using |ithium hydroxi de nonohydrate (127 ng, 3
eq, 3.03 womBp3d4g1 net hanol -water at RT till all the star®PcagBoeai4ers al was
consunmed (4 to 5 h). The 20 reaction mxture was diluted with water,
acidified (pH- 3-4) with dil HO and then extracted with EtOQAc. The

resi due was chromat ographed using ethyl gcetate / hexanes to yield the
title conpound as sticky liquid (250 ny, 51% 1H NMR (200 MHz, CDClS) 8:
1.18 (t, J=6.9 o 2.90
(dd, J14.1, 7. ekE&eH%L‘ﬁb‘PO“é‘gdéf‘s(Ri‘éParejl Féo g gigd %A’) fﬁ)‘”sc{%“%éq“‘égﬁ 2" 3=4. 2
Hz, 2H), 3.40-@Bixéde (OMmdhdl, 2-3th85r-2-{1M-hydroBMizyBarhBiophcdl} proparbe, (26057 (d,

J=8.3 Hz, 2H), 6.60-6.82 ( 83HZ
2H), 7.28 (F?j,ma’—é 8% I—|9752I—B“mq|1_9R°E’tﬁ’é’8$ )1%cPﬁelim"ié’EoH%3 i%? Z—°’1"(6)g‘k%>("Sjr

03/ 033481 MasspeitdAb][ 1 joxadPa- y[ljif}opyl‘laﬂ:ﬂml[iwﬂgz o3P 1PEgl/ d. ‘mﬁrﬁd,o-ﬁﬁtaﬁkéarim e 22
2- Et hoxy- 3-[ 3-{4- (3- (3 4- di hy ro- 2H henzo| 8 [1, 4%(%% ropyl oxy) 5
benzyl } ani n%pﬁgmﬂtlﬁpgp%@ Wi the SPREaRBreqediE ghis ed (220 ny,
yield 53% as ‘HN@Q{J dol Mﬂlzdcbmljnsrmtmx! J= ?OH& hJH()yi 35{238 (m 2H) 2.90 (d,

14- (3-(3, 4-di ro 2H- benzo[3ré? ]oxa2| n- %} ELO@I ox?g) benzyl }

ami nopheny! ] préﬁa”nﬁét%i’l)( 4328 g 658 %%1 ar Wetilq dafip P& 2o, py

fol l owing the ginng L. %r(%ﬁﬁﬂésegﬁ)? 7@@%9J£ﬁ§d}f)07 2@1@09{16&&311@1*[10},%}8'\/'? (200
MHz, CDC13) 6: 1,15 (f 3H) 6 (t, J=7.3Hz, 1H, N-H), 1.98-2.18

(m 2H), 2.90 T(Rj(deat)]&m}wﬂw@?rBlW; 1@9-’4) 3.05 (dd, J 13.7, 3.9 Hz, 1H),

3. 30- 3. 60 3 0-4.10 3H), 4.10-4.25 4H) ,
6. 42-6. 90 qa1ns msné/rééégtédA%M]Bﬁ%s [Nﬁ'lgg (t, J(:g] 8, H)lH), 7.20-7.3(()m(m K

aromatics, 3H). IR (neat) cm 1" 3407 (br), 1725, 1606. WMass mz (C): 491

[ M+1]. Exarrpl eg 331[%1 % Et hoxy- 3-[4-{4-(3-(3, 4-di hydro-2Hbenzo [b] [1, 4]

oxazi n- 4-yl )propy Xy benzyl } am nophenyl ] propanoi ¢ acid argi nine salt
2-Ethoxy-3-[4-{4-(3-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propyloxy)

benzyl}aminophenyl]propanoic acid
)
@i WCOZ

Methyl 2-ethoxy-3-[4-{4-(3-(3 ,4-d1hydro-2H~benzo [b][1,4]oxazin-4-yl)propyloxy)
benzyl} aminophenyl]propanoate (510 mg, 1 eq, 1.01 mmol) obtained in example 19,

15

was hydrolyzed using lithium hydroxide monohydrate (127 mg, 3 eq, 3.03 mmol) in

methanol-water at RT till all the starting material was consumed (4 to 5 h). The
20  reaction mixture was diluted with water, acidified (pH ~ 3-4) with dil HCI and then

extracted with EtOAc. The residue was chromatographed using ethyl acetate /

hexanes to yield the title compound as sticky liquid (250 mg, 51%).

'H NMR (200 MHz, CDCly) &: 1.18 (t, J/=6.9Hz, 3H), 1.26 (t, J=7.3Hz, 1H, N-H),

1.98-2.18 (m, 2H), 2.90 (dd, /=14.1, 7.4 Hz, 1H), 3.04 (dd, J=14.1, 4.4 Hz, 1H), 3.35
25 (t, J=4.2 Hz, 2H), 3.40-3.64 (m, 4H), 3.95-4.10 (m, 3H); 4.10-4.25 (m, 4H), 6.57 (4,
| J=8.3 Hz, 2H), 6.60-6.82 (m, 4H), 6.88 (d, /=8.3 Hz, 2H), 7.05 (d, J/=8.3 Hz, 2H),

7.28 (d, J/=8.3 Hz, 2H).

IR (neat) cm™ 3407, 1723, 1610.



0 0 CO2H NH2 CEt CO2H NH 2-Et hoxy-3 - [4- {4-(3 -(3,4-di hydro-2H benzo [b]
[ 1,4] oxazin-4-yl)propyl oxy) benzyl} am nophenyl]propanoic acid (250 ng, 1
eq, 0.5 rwolop/osdasai ned in exanple 25 21, and L-argi ni ne @P831Boxy2751 eq,
0.51 mml) was stirred in dry nmethanol (3 m) for NHTNH2 WO 03/033481
PCT/ 1 B02/ 04275 99 3-4 h at RT. The solvent was condensed on rotavapour,

foll owed by benzene azeotrope. The resigue was dried under high vacuum
punp to yield the title conpound as a solid (yield 100%, np: 141 - 142 C

5 Exanple 24 2 Et hox di hydr o- 2H benzol[ b]

[ 1, 4] oxazi n- 44§ Bﬁ(}%@? c‘)’&éim B’%ﬁﬁ% ]am nophenyl ] propanoi ¢ aci d argi ni ne
salt 0 0 O&t CO2H NH CO2H NH21NH-rNH2 2- Et hoxy- 3-[ 3-

{4-(3-(3, 4-di hydro-2H benzo[b] [ 1, 4] oxazin-4-yl)propyl oxy) 10 benzyl}
am nophenyl]prl‘t{ﬁﬁ # acid (140 ny, 1 eq, 0.28 mmol) obtained in exanpl e

22, and L- ar glzﬂEﬁ% Rﬁ@ﬁsi{m{s -13,£Qihydr2 BHIBWRLO[b RS oshin UOE) PrHpydéry) et hanol (3
n1) for - sol vent was condensed on rotavapour and foll owed
by benzene5 ame@mmnomyﬂa@ipawcmé dri ed under hi gh vacuum punp to

yield the title conpound as a solgd (yield 100%, np: 152-154 C. 15
Exampl e 25 Et hyl 2-ethoxy-3-[4-{3-( di hydr o- 2H benzo [b] [1, 41t hi azi n- 4-
yl ) propyl am no} phenyl ] propanoate CR

REEL N CO,H
0 Uk
o)

The title compound was prepared (220 mg, yield 53%) as viscous liquid from methyl
2-ethoxy-3-[3-{4-(3-(3,4-dihydro-2H-benzo[b][ 1,4]oxazin-4-yl)
10  propyloxy)benzyl}aminophenyljpropanoate (420 mg, 0.83 mmol) obtained in
example 20, by following the similar procedure as described for example 21.
'"H NMR (200 MHz, CDCly) &: 1.15 (t, J=6.9Hz, 3H), 1.26 (t, J=7.3Hz, 1H, N-H),
1.98-2.18 (m, 2H), 2.90 (dd, J=14.1, 7.8 Hz, 1H), 3.05 (dd, J/=13.7, 3.9 Hz, 1H),
3.30-3.60 (m, 6H), 3.70 (bs, 3H), 4.00-4.10 (m, 3H), 4.10-4.25 (m, 4H), 6.42-6.90
15 (m, aromatics, 8H), 7.09 (t, /=7.8, 1H), 7.20-7.30 (m, aromatics, 3H).
IR (neat) cm™ 3407 (br), 1725, 1606.
Mass m/z (CI): 491 [M+1].

Example 23
20 2-Ethoxy-3-[4-{4-(3-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propyloxy)

benzyl}aminophenyl]propanoic acid arginine salt

0]
\L /@/\Nmﬂ . CO,H NH
H

2-Ethoxy-3-[4-{4-(3-(3,4-dihydro-2H-benzo[b][1,4] oxazin-4-yl)propyloxy)
benzyl} aminophenylJpropanoic acid (250 mg, 1 eq, 0.5 mmol) obtained in example
25 21, and L-arginine (88.7 mg, 1 eq, 0.51 mmol) was stirred in dry methanol (3 ml) for



,~N Ot H 20" A mxture of

(3, 4-di hydro-2H- benzo[ b] [ 1, 4] t hi azi n-4-yl ) propyl bromde (1.76 g, 1.1 eq,
5 mol )wWoebiad4sed i n preparation 14, ethyl 2-ethoxy- 3-(2CT/IB02/04275

am nophenyl ) propanoate (1.4 g, 1.0 eq, .5.9 mmol ), obtained in preparation
1, and anhydrous K2C03 (2.45 g, 3.0 eq, 17.7 mmol) in dry DVF (30 nml) was
stirred at RT H WO 03/033481 100 PCT/ 1 BOgJ 04275 for 2 days. The reaction

m xture was diluted with ethyl acetate (100 ml) and washed wth water and
brine. The organic | ayer_was dried (Na2SO4), condense an h resi due
aischr onmt 00 apibal Sk TR s RO AR TP Y e | o
conpound as Vigeatbpel THYirekidR0Fad@irie® QHeldt BilgH ) vacund HhubiyRtd 2440 Mz +it1€DC1 3)
8: 1.17 (t, J=6.8 Hz, 3H), 1.23 6t, J=6.6 Hz, 3H), 1.27 (bs, 1H NH),

1. 94 (qui nt et ,coppgundzas azplid (31 H0Q%), mp=ktly 182 °CoH) | 3. 03 (t, J=4.8, Hz,

2H), 3.20 (t, J=6.9 Hz, 2H), 3.20-3.45 (m 3H), 3.45-3.64 (m 3H), 3.95 (t,
J=6.4 Hz, 1H), 4.16 (q, J=6.9 Hz, 2H), 6.50-6.72 (aromatics, 4H),
6.90-7. 10 (‘ar dhxample244H). IR (neat) cm 1' 3398, 2926, 1742, 1616. 1o Mass

mz (C): 428 . 292 [ M A AL s € A
2 £t hoxy 3. [ 4-Tes S (g IERRHE I foxgein A DOropYOs) 1 2 oy
phenyl ] pr opandrenzdtimingpirenyH pkapangiEacid pgipingtsaly |

2- et hoxy-3-[4-13-(3, 4-di Bydr 0- 2H benzo[ b] [ 1, 4] t hi azi n-4-yl ) propyl am nol
phenyl ] propanoate (250 rrg@/qq, 0.58 Mol ), obtained in exanple 25, was
hydrol yzed by treating'wt yH20 (74 equ.1l. 75 ) in MeOH THF-
wat er solvent m xtureg, at RT foo_g- Th "@;(8%@“ g‘#ZM Nbladensed,
diluted 20 with End acidifie H@Et4) with agOMCl. Fnppl Iy the
crude acid was e d with ethyl acetate. The ethyl acetate |ayer was

dried (Na2SO»4), condensed, and
2-Ethoxy-3-[3-{4-(3-(3,4-dihydro-2H-benzo[b][ I,4]oxazin-4-yl)propyloxy)

L-
3-
6.

10 benzyl}aminophenyl]propanoic acid (140 mg, 1 eq, 0.28 mmol) obtained in example
22, and L-arginine (50 mg, 1 eq, 0.28 mmol) was stirred in dry methanol (3 ml) for
3-4 h at RT. The solvent was condensed on rotavapour and followed by benzene
azeotrope. The residue was dried under high vacuum pump to yield the title
compound as a solid (yield 100%), mp: 152-154 °C.

A15
Example 25
Ethyl 2-ethoxy-3-14-{3-(3,4-dihydro-2H-benzo[b] [1,4] thiazin-4-
yl)propylamino}phenyljpropanoate

/@/\(COQE’(

k/\N. OFt
H ' )

20 A mixture of 3-(3,4-dihydro-2H-benzo[b][1,4]thiazin-4-yl)propylbromide (1.76 g,
1.1 eq, 6.5 mmol), obtained in preparation 14, ethyl 2-ethoxy-3-(4-

aminophenyl)propanoate (1.4 g, 1.0 eq, 5.9 mmol), obtained in preparation 1, and

anhydrous K,COj3 (2.45 g, 3.0 eq, 17.7 mmol) in dry DMF (30 ml) was stirred at RT



chromat ogr aphed using MeOH and CHCL3 as eluent to obtain the title conmpound
as thick liquid (152 ng, 68%yvyield). '"HNW (200 WHz, CDC13) 8: 1.17 (t,
J=6.9 Hz,wBHp/03usR6 (bs, 1H, N-H); 1.93 25 (quintet, 6.9PAT/IB@HM275
2.85-3.10 (m 4H), 3.02 (t, J=5.1 Hz, 2H), 3.19 (t, J=6.9 Hz, 2H),
3.20-3.65 (m 4H), 4.02 (dd, J=6.9, 4.4 Hz, 1H), 4.70 (bs, 1H CO2H),
6.50-6.72 (aromatics, 4H), 6.90-7.10 (ggematics, 4H). IR (neat) cmd :
3411, 2929, 1726, 1616. WMass niz (Cl): 400 [M, 401 [M+ 1]. WD 03/033481
101 PCT/ 1 B02/ 04

2 Ex | e 27 2- Et hoxy-3-[4-{3-(3, 4-di ros 2H: be b
[1, 4]t hi azi n- zf%ﬁ'ﬁso TSR0 T e djﬂﬁ\?ega’ﬁ&‘o?ﬂi‘/%&%?t%e ?P& R g "s"%q‘[%g[- ]s i
gOZFh NH2~2|H[\IEZ?1§NEV§G??ﬁM§'% drgdiAlagerxivay @ri@f (Na;SO4), condensed, and the
-et hoxy-3-[4-{3-(3, 4- ro-2 enzo 1,4]thiazin-4- . .
yl) propyl am ndeBHENYR ﬁ#’%_%‘éﬁé’fa@y%@g}lﬂn% L’?‘%a ite fniéte"%?.ezt? ohigimythe G858 ai ned
wme?arrglg %@onﬁﬁﬂldﬁs@is@bﬁ'lfqﬁidg%@fmgaMhyiéldﬁq’ 0.27 mml) was taken in dry
. was stirred at or t a ay sol ut} h
sol vent was co @oo W%a@?@s@‘c}u]g @§6§§$%S%%p]e}éi &n %@@r{? %@2%‘%geeand
dried over vaqyymupwig),1040Rbdid 6.4 e, 2H)t b.60 ¢RI, aH),3.(0Mi 48885 (100%
yield), np: 142- 144OT. Exanpl e 28 Et hgl v 3.4543 3 3
é ﬁ; Pgﬁ]y;] g} I[O ﬁei{@l}% & ?ﬁﬁz&@rﬁ%‘éﬁ? (mp3 Ta)[a 34273 & PR30 § JT84 Ha,
: ) B8N i .90-7. i .
2- (3, 4-di hydr o[}gi—l- be(r%ltz’)_p:(%béi 1@%2& fﬁggﬁ)téﬁshﬁ[)ﬁ?g?rigg (?rgzngmr:rséé,m)l eq, 3.8
mmol ), obt ai nd® (hertpmepdPes 2830, 1842, 6Kyl ~ 2- et hoxy- 3- (4- _
zim nophenyl|) prﬁggwgk@[):(ég%,g;@;[ﬂdgg}; 4.2 mmol ), obtained in preparation
Example 26
2-Ethoxy-3-[4- {3-(3,4-dihydro-2H—benz0 [b][1,4]thiazin-4-yl)propylamino}

phenyl]propanoic acid

CO,H
KANmEt

15 H
Ethyl 2-ethoxy-3-[4-{3-(3 ,4;dihydro—2H-benzo[b] [1,4]thiazin-4-yl)propylamino}
phenyl]jpropanoate (250 mg, 1.0 eq, 0.58 mmol), obtained in example 25, was
hydrolyzed by treating with LiOH.H,O (74 mg, 3 eq, 1.75 mmol) in MeOH-THF-
water solvent mixture at RT for 3-4h. The reaction mixture was condensed, diluted
20  with water and acidified (pH at 4) with aq. HCL. Finally the crude acid was extracted
with ethyl acetate. The ethyl acetate layer was dried (N2;SOu), condensed, and
chromatographed using MeOH and CHCl; as eluent to obtain the title compound as
thick liquid (152 mg, 68% yield).
11 NMR (200 MHz, CDCls) &: 1.17 (t, J=6.9 Hz, 3H), 1.26 (bs, 1H, N-H); 1.93
25  (quintet, 6.9 Hz, 2H), 2.85-3.10 (m, 4H), 3.02 (t, J=5.1 Hz, 2H), 3.19 (t, J=6.9 Hz,
2H), 3.20-3.65 (m, 4H), 4.02 (dd, J=6.9, 4.4 Hz, 1H), 4.70 (bs, 1H, CO,H), 6.50-6.72
(aromatics, 4H), 6.90-7.10 (aromatics, 4H).
IR (neat) cm™ 3411, 2929, 1726, 1616.
Mass m/z (CI): 400 [M], 401 [M + 1].



20 anhydrous K2C03 (1.6 g, 3eq, 10.8 mmol) and tetrabutyl ammoni um brom de
(265 ng, 0.2 eq, 0.8 nmmol) in dry toluene (20 mM) was heated at 90 C for
24 h. Theworoe@siBpn m xture was diluted with ethyl acetat@Candodde7sor gani c
| ayer was washed with water, brine, then dried (Na2S04), and condensed.
The resirdue was chromat ographed with ethyl acetate and hexanes as el uents
to obtain the desired 25 product as thigk liquid (960 ng, 60%. WO
03/033481 PCT/1B02/ 04275 102 1H NMR (200 MHz, CDC13) 8: 1.17 (t, J=6.9 Hz,
3H), 1.23 (t, J=6.6 Hz, 3H), 1.27 (bs, 1H, NH), 2.90 (d, J=6.4 Hz, 2H),
3.20-3.65 (m 8H), 3.95 (t, J=6.4 Hz, 1H) 4.05-4.25 (m 4H) 656(d
J=8.3 Hz, 2|—|)Ex5m§&~26'85(arorrat|cs 7.06 (d, J=8.3 51R

52 07 i Al b o™ (1

oxazi n- 4-yl ) epaylydfproimoiclaidngind gMopanoi c acid 11 T CO2H NH~ CEt Et hyl
2- et hoxy- 3-[ 4- {2‘ {3 4- di hydro- 2H benzo[ b] [ 1, 4]oxazin-4-yl)ethylam no }

phenyl ] pr opanoat e 1.0 eq, 2.41 rrm)l) obt ai ned in exanple .28, was
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10 the residue was azeotroped with dry benzene and dried over vacuum pump to obtain

the title compound as a solid mass (100% yield), mp: 142-144 °C.

Example 28
Ethyl ' 2-ethoxy-3-[4-{2-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)
15  ethylamino}phenyl]propanoate

©iNj mCOZEt
I/\NH N OEt

A mixture of 2-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)ethylbromide (940 mg, 1 |
eq, 3.8 mmol), obtained in preparation 15, ethyl 2-ethoxy-3-(4-
aminophenyl)propanoate (1.0 g, 1.1 eq, 4.2 mmol), obtained in preparation 1,
20  anhydrous K»CO; (1.6 g, 3eq, 10.8 mmol) and tetrabutylammonium bromide (265
mg, 0.2 eq, 0.8 mmol) in dry toluene (20 ml) was heated at 90 °C for 24 h. The
reaction mixture was diluted with ethyl acetate and the organic layer was washed
with water, brine, then dried (Na;SO,), and condensed. The residue was
chromatographed with ethyl acetate and hexanes as eluents to obtain the desired

25  product as thick liquid (960 mg, 60%).



IR (neat) cm 1 3383 (br), 2927, 1727, 1607. 25 Mass mz (Cl): 371 [M+
1]. WO 03/033481 PCT/1B02/ 04275 103 Exanple 30

2- Et hoxy-80[0440§3381 3, 4- di hydr o- 2H benzo[ b] [1, 4loxazi n- 4- ylPretiRyl@nisno}
phenyl ] propanoic acid arginine salt CO2H NH2 NH-r NH2 Vit CO2H NH 5 The
title conpound was prepared as a free flowwng solid (np : 142 - 144 C) from
2- ethoxy-3-[4- {2-(3,4-di hydro-2H benzqgfb] [1 , 4] oxazin-4-yl)ethylam no
}phenyl] propanoic acid, obtained in exanple 29 and L-arginine, b

y
follow ng the ;sim/lar rocedu S descri f exa : le 31
Vet hyl” 22 et hox M op S5 T G aR ds Aoy T UL iro % o8, £
oxazin-4-yl) et9xy, N-Bhenyl avLametnyH), 3pvenys impsrwpangnter-d.4 Hz-GH2Me NH 0
A mxture of 4-{2- ES, 4-di hydr o- 2H- benzo{{b] [1, 4§)va| n- 4-¥II ) et hoxy} ani | i ne
(305 15 ny, 14-&q‘,‘- i.@a“%ﬁﬁ? (SHTE? el 2Hh oftlehin Gromeaiics 6HnePhish 8.3
2- et hoxy- 3- (4 fioopyl phenyl ) propanoate (267 nmg, 1 eq, 1.13 mmol), obtained

in preparation 5, ~actjvated nol ecular sieves (4 A), and p-TsCH (21 ng, 0.1
eq, 0.11nmol) IRnepthem DERAYL 29 1 74Ret@Ostirred at RT for 16 h. The reaction

m Xt ure was dil{,[ysts%gzwlgmggqmnggqﬁtm]e (100 M), washed with aq. sodium
bi carbonate, dried (Na2SO4), "and 20 condensed. The crude mass was di ssol ved

in dry nethanol (6 ml) and conc HO (125 L) was added at 0 C, followed by
NaB( CN) H3 (11815’55@l 1%2§ eq, 1.87 mmol) in portions. The reaction m xture

was stirred at (I,) or 3 h, after that it was diluted wth ethyl acetate
(100 m). The bEgway3-Heddd 4udilaydredBebenzp bl1ddoxagipc-phethgpminohonat e, dri ed

(Na2s™4) , d . resi due was chromat ographed 25 usi ng et hyl
acetate an he‘i“%ﬁg@“?@g%%gg?ﬁ the title conmpound as thick oil (525 ny,

O N
CO)
N
L~ OFEt

Ethyl 2-ethoxy-3-[4-{2-(3,4-dihydro-2H-benzo[b][ 1,4]oxazin-4-yl)ethylamino}
phenyl]propanoate (960 mg, 1.0 eq, 2.41 mmol), obtained in example 28, was
hydrolyzed by treating with LiOH.H,O (350 mg, 3 eq, 7.2 mmol) in MeOH-THF-

15  water solvent mixture at RT for 3-4 h. The reaction mixture was condensed, diluted
with ;7vater and acidified (pH at 4-5) with aq. HCl. Finally the crude acid was
extracted with ethyl acetate. The ethyl acetate layer was dried (Na;SOy), condensed,
and. chromatdgraphed using MeOH and CHCI; as eluents to obtain the desired ‘
compound as thick liquid (370 mg, 42%).

20 'HNMR (200 MHz, CDCl3) &: 1.17 (t, 3=6.8 Hz, 3H), 1.21 (bs, 1H, N-H), 2.90 (dd,
J=14, 8 Hz, 1H), 3.03 (dd, J=14, 4.3 Hz, 1H), 3.20-3.65 (m, 8H), 4.02 (dd, J=6.49,
4.4 Hz, 1H), 4.21 (t, J=4.4 Hz, 2H), 5.00 (bs, CO,H), 6.58 (d, J=8.3 Hz, 2H), 6.60-
6.85 (aromatics, 4H), 7.06 (d, J=8.3 Hz, 2H).
IR (neat) cm™ 3383 (br), 2927, 1727, 1607.

25 Mass m/z (CI): 371 [M +1].



85% . WD 03/033481 PCT/|1B02/04275 104 'H NWR (200 MHz, CDC13) 8: 1.16 (t,
J=6.9 Hz, 3H), 1.25 (bs, -NH), 3.00 (d, J=6.8, 2H), 3.22-3.42 (m 1H)),
3.49 (t, Woedh3m3¥s1 2H), 3.55-3.75 (m 3H), 3.71 (s, 3H), p8TABAMLID (M
3H), 4.15-4.24 (m 4H), 6.50- 6.90 (aromatics, 8H), 7.19 (d; J=7.8, 2H),
7.28 (d, J=8.0, 2H). 5 IR (neat) cm 1" 3405 (br), 2927, 1746, 1606. Mass
mz (Cl): 490 [M, 491 [Mrl]. Exanple 32y

2- Et hoxy-3-[4-[4-{2-(3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n-4-yl)ethoxy} 10
phenylaninonet@%gh?gz yl ] propanoic acid O, CO2H NH O Met hyl

2- et hoxy- 3-[4-[4- -3, 4-di hydro-2H benzo [b] [ 1,4] oxazin-4-yl)ethoxy}
pheny! ami lnorret nymmph;ﬁagl-]{xl;(mangamzﬂaﬁﬁzml[1,1]hoaaﬂﬁ,,4-yl)eaﬁ_y(1mb) , obtained
in exanple 31, .wa rolyze dreating with Li OH H20 (134 ng, 3 eq,
3.18 mml) 15 iPHe'@Bi!E !‘%,/ﬁ‘{‘g?“ ¥ mixture at RT for 3-4 h. The

reaction m xture qondensed, diluted with water and acidified (pH at 4)
wth ag. HO. Fi the) crude acid was extracted out by ethyl acetate.

The ethyl acetate C s drj OH,H chr&g@t ogr aphed
using MeOH and CHCI3 asVel uen obtlain the degired co ﬁﬂ/d t hi ck
liquid (150 ng, 30%. Zb/THN 00 @Ht, CcDC13) 8024 18 (t, NRE6.9 Hz, 3H),

1.29 (bs, -NH), 2.90-3.20 (m- 2H), 3.22-3.75 (m 6H), 4.00-4.18 (m 3H),
4.20-4.25 (m JH fitlec@tpquhé waCpepired 256, BB-fleviosdid(mpatl #2s 148H), fram 24 (d,

J=8.3, 2H), 7. 8. . t 1. br. 92 1725,
1605, Mast 1 %8188:1'? ':[Q'Z%iﬁ“ﬁ]‘%‘%ﬁ’?ﬁf’%ﬁ%ﬁ] RS SRS o 01oys
105 Exanpl e 33 propanoic acid, obtained in example 29 and L-arginine, by following the similar

procedure as described for example 27.

10  Example 31
Methyl  2-ethoxy-3-[4-[4-{2-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)ethoxy}
phenylaminomethyl] phenyl] propanoate

OO o 5
LY

A mixture of 4-{2-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)ethoxy}aniline (305
15 mg, 1 eq, 1.13 mmol) obtained in preparation 16, methyl 2-ethoxy-3-(4-
formylphenyl)propanoate (267 mg, 1 eq, 1.13 mmol), obtained in preparation 5,
activated molecular sieves (4 A), and p-TsOH (21 mg, 0.1 eq, 0.11mmol) in dry
DCM (4 ml) were stirred at RT for 16 h. The reaction mixture was diluted with
ethylacetate (100 ml), washed with aq. sodium bicarbonate, dried (Na,SOs), and
20  condensed. The crude mass was dissolved in dry methanol (6 ml) and conc HCI (125
pl) was added at 0 °C, followed by NaB(CN)H3 (118 mg, 1.5 eq, 1.87 mmol) in
portions. The reaction mixture was stirred at 0 °C for 3 h, after that it was diluted
with ethyl acetate (100 ml). The organic layer was washed with aq. sodium
bicarbonate, dried (Na;SO4), and condensed. The residue was chromatographed
25  using ethyl acetate and hexanes to obtain the title compound as thick oil (525 mg,

85%).



2- Et hoxy-3-[4-[4-{2-(3, 4-di hydro- 2H benzo[ b] [1, 4] oxazi n-4-yl ) et hoxy}
phenyl am nonet hyl | phenyl ] propanoic acid arginine salt NH 5 NH2~NHr NH2
CO2H NH Avpiosinsa4el of PCT/IB02/04275

2- et hoxy- 3-[4-[4-{2-(3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n- 4-

yl ) et hoxy} phenyl am nonet hyl | phenyl ] propanoic acid (110 ng, 1 eq, 0.23
mmol ), obtained in exanple 32, and L-argjynine (40 ng, 1 eq, 0.23 mmol)
taken in dry MeOH (2 m) was stirred at RT for 2 h to get a clear

benzene and dr rodNBo @Ot PR 105 eotah iR FoF el hbob i oy,
rrgs k(SéllR)l]SGNC(Jzﬁﬁankﬁza 2342 (nr: I1H)t 3.49 (t, J—44 Hz, 2H), 3.55-3.75 (m, 3H), 37%jrs oH 15
benzol bl 1 1, 4] G0z s R0 b sy it Bt frpanbuitagrs 185 LoiE: fon of
racem c 2-et hoyey-8321{[)47{23(ﬁ3,_gﬂd3}t9ydro 2H— benzo[b] [ 1, 4] oxazi n- 4-

yl ) propyl am no} phen propanoi ¢ acid g, 1.0 eq, 5.20 mmol) obtained in
exanple 2, in I%CWF g‘é“r‘rﬁf’ A5y ??%%%W} ]aqﬁ%e (3.61 m, 5 eq, 26 mml), 20

i sobut yl chI or qt/[ggsmg@cmm%qu491§mq] 10.4 mmol ) was added dropwi se at 0 C
The reaction mxture was stirred at RT for 30 mn foll owed by addition of

(R) - phenylglycinol (1.42g, 2 eq, 10.4 mmol). The reaction m xture was
further stirregaip¥8) 03/ 033481 PCT/ 1 B02/ 04275 106 RT for 16 h, which was
then diluted with DCM washed with water and brine, dried (Na2804) and
condensed. Thez-EﬂmXMﬁe[%{édZﬁ%f*@m%Hp‘P@@[Ll?isﬁlﬁq}f’xé{llﬁ;ﬂ-ylé\%bﬂxdﬁe and hexane

to obtain t RAE M cTalgaalolTTa Ty RN ShoitRMaNg (S, R)-di ast ereoner (620 ny,
23. 7% yi el d{l, l%oe #’owed by ir;le at?’j}Z‘%&/’ s(flower nmoving (R R)-diastereoner,

(630 ny, 5 24%yvyield), bo i scous |iquid. @fbdn of (R,
R) - di astereoner is desc in exarrp e 3i%H 1H MR |( 2001 MHz, CDC13) 6:
1.14 (t, J=6.8 Hz, 3H) J60§t|—|z 2H), 2.90

(dd, J=12 and 5.8 Hz, %‘\/ and 3.9 Hz, 1H),

Methyl 2-ethoxy-3-[4-[4-{2-(3,4-dihydro-2H-benzo[b][ 1,4]oxazin-4-yl)ethoxy}
phenylaminomethyl]phenyl]propanoate (520 mg, 1.0 eq, 1.06 mmol), obtained in
example 31, was hydrolyzed by treating with LiOH.H,O (134 mg, 3 eq, 3.18 mmol)

\'-"

15  in MeOH-THF-water solvent mixture at RT for 3-4 h. The reaction mixture was
condensed, diluted with water and acidified (pH at 4) with aq. HC]. Finally the crude
acid was extracted out by ethyl acetate. The ethyl acetate layer was dried (Na;SOy),
condensed, and chromatographed using MeOH and CHCI; as eluents to obtain the
desired compound as thick liquid (150 mg, 30%). ‘

20 'HNMR (200 MHz, CDCls) &: 1.18 (t, J=6.9 ﬁz, 3H), 1.29 (bs, -NH-), 2.90-3.20 (m,-
2H), 3.22-3.75 (m, 6H), 4.00-4.18 (m, 3H), 4.20-4.25 (m, 4H), 6.00 (bs, COH),
6.60- 6.90 (aromaticé, 8H), 7.24 (d, J=8.3, 2H), 7.29 (d, J=8.3, 2H).

IR (neat) cm™ 3390 (br), 2927, 1725, 1605.
Mass m/z (CI): 476 [M], 477 [M+1].
25



3.19 (t, J=6.8 Hz, 2H), 3.25-3.60 (m 6H), 3.60-3.70 (m 2H), 3.97 (dd, J=
5.8 and 10 3.9 Hz, 1H), 4.22 (t, J= 4.4 Hz, 2H), 4.88-5.00 (m 1H),

6. 50- 7. 40wpasos®Bi c and am de-NH, 14H). IR (neat) cm': P8IEBEA4R75 2927,
1660. Mass mz (Cl): 503 [M, 504 [M+1]. 15 Exanple 35

[2R N(1R)] - N- (2- hydroxy-1 - phenyl et hyl ) - 2- et hoxy- 3-[ 4-{3- (3, 4- di hydro- 2H
benzo[ b] [1, 4] oxazin-4-yl)propyl am no}phggyl ] propanam de H The title
conmpound i s obt a| ned by following the simlar procedure described in 20
example 34. 1 l£§OM—Iz CDC13) 8: 1.16 (t, J=6.8 Hz, 3H), 1.24 (s,
1H), 1.91 (qui ’faé‘%P =6.8 Hz, 2H), 2.80 (dd, J=14, 7.5 Hz, 1H), 3.06 (dd,
\(]:14 3.9 Hz, ZHihox$-314-[4+{2-(3, d%ﬁlq&rHZH-Rdﬂ)zo[bﬂl&!]iox&znﬁ@t-ﬂmthﬂyl}, 3.78-3.90
in, 2H), 3.89 .4 Hz, 2H),
4.88-5.00 (m H ‘lﬁ}‘glael‘ﬁ%nefﬁ@ép%‘*a?fmﬁg&‘c aﬂﬁ aéﬂﬂ%‘& S‘Nﬁ« 25 14H). WD
03/033481 PCT/1B02/ 04275 IR (neat) cm': 3399 (br), 2927, 1660. Mass mz
(A): 503 [M, 504 [I\/H] 107 Exanple 36 5

[2S, N(1R)]- N-( 2- hydr Syenyl et hyl ) - 2- 7>3<F%M 3- (3, 4- di hydro- 2H
benzo [b] [1, 4] oxazi I)rop ai-Ne} ph ] prgpanani de hydrochl ori de
salt ~N HO Ot . N adryrrehan0|c HCl solutlon(2 m)

[2S, N(1R)] - N-( 2- hydroxy | - yl)-2- }l\lgoxy 3-[ 4-
3- (3, 4-di hydr o- 2H benzo [ 1 4] oxazin-4 NH NH,
yl) pr opyl am no} phenyl ] propanam de (95 ng, 0.19 cogwi ) obt;ﬂ;qed i n exanple

34 A mixture of  2-ethoxy-3-[4-[4-{2-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-
yl)ethoxy } phenylaminomethyljphenyl]propanoic acid (110 mg, 1 eq, 0.23 mmol),
obtained in example 32, and L-arginine (40 mg, 1 eq, 0.23 mmol) taken in dry
MeOH (2 ml) was stirred at RT for 2 h to get a clear solution. The solvent was

10  condensed, the residue was azeotroped with dry benzene and dried over vacuum

pump to obtain a solid mass (100% yield), mp: 154-156 °C.

Example 34
[25,N(1R)]-N-(2-hydroxy-1-phenylethyl)-2-ethoxy-3-[4-{3- (3 4-dihydro-2H-
15  benzo[b][1,4]oxazin-4-yl)propylamino}phenyl]propanamide

To a solution of racemic 2-ethoxy-3-[4-{3-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-
yl)propylamino } phenyl]propanoic acid (2.0 g, 1.0 eq, 5.20 mmol) obtained in
example 2, in DCM (26 ml) and triethylamine (3.61 ml, 5 eq, 26 mmol),
20  isobutylchloroformate (1.35 ml, 2 eq, 10.4 mmol) was added dropwise at 0 °C. The
reaction mixture was stirred at RT for 30 min followed by addition of (R)-

phenylglycinol (1.42g, 2 eq, 10.4 mmol). The reaction mixture was further stirred at



was added and the m xture was stirred at RT for 5 mn. Then the reaction

m xture was condensed and azeotroped using dry benzene on rotary

evapor at owO 0¥jss48esi due was dri ed on hi gh-vacuum to obt aiPoTR®/d4215 e
conmpound as a brown solid nmass (100% vyield, np: 74-75 C). 15 Exanple 37

[ 2R, N(1R)] - N- (2- hydr oxy- | -phenyl et hyl ) - 2- et hoxy- 3-[ 4-{3- (3, 4-di hydr o- 2H
benzo[ b] [1, 4] oxazi n-4-yl)propyl am no} phgpyl | propanam de hydrochl oride salt
0 (R]) OHHCI Ot H 20 To a dry nmethanolic HCO solution (2 m)

[ 2R, N(1R)] - N-( he e ).-

e LR o BTl VR Wen e it BLIC s bk el amd s Pisanan de
(95 ng, 0.19 mmLs)o&%am&ﬂm& L%arﬁﬁli&xa& chroasograpthed udnglethiieacactant e was
stirred at RT for 5 n. Then the reaction mxtur s conden and
oo s apad oo emsto e, B ds Poreh S Asdotks ol (5, Fhas epdan DS 033481
a -

PCT/ | BO2/ 0427531038 ywas), eilioedd ®f rblhg&awaswwmbﬁngbk aaa)cm&df&ecimarl @36empound as
a brown solid mass (100%_ vyi el d, © 69-7

2- Et hoxy- 3-1 4-3430 (vicld). chorby&? oAsspiy, dayid. beraftiﬁ@}l%ﬁz% &D %S}eﬁwwuam no}
phenyl ] propan@k&itasife [be_gl umsalt COO- Mg+2 N J> Ot 2 H A m xture of
met hanol i ¢ sol ution 22 of 2-ethox 3-[4-%‘2-%&){]4 di hydr o- 2H
benzo[ b] [ 1, 4] oXaXMR 4200 ogpp&%ﬁnb}%ﬁe?ﬁﬁq 3i%¢ (&c}il 7% (agjntet, eq
g 190189gml) Rhtsainesty) B 9Bx@AP-822n@ 3% ARINGSS WA @Y J/-0%i £ A(PHS, M),
e 3.19 (t, J=6.8 Hz, 2H), 3.25-3.60 (m, 6H), 3.60-3.70 (m, 2H), 3.97 (dd, J= 5.8 and
10 3.9 Hz, 1H), 4.22 (t, J= 4.4 Hz, 2H), 4.88-5.00 (m, 1H), 6.50-7.40 (aromatic and
amide-NH, 14H).
IR (neat) cm™ 3393 (br), 2927, 1660.
Mass m/z (CI): 503 [M], 504 [M+1].

15 Example 35
[2R,N(1R)]-N-(2-hydroxy-1-phenylethyl)-2-ethoxy-3-[4-{3-(3,4-dihydro-2H-

benzo[b][1,4]oxazin-4-yl)propylamino}phenyl]propanamide

CO) ol Lo
< o

The title compound is obtained by following the similar procedure described in
20 example 34.

'"H NMR (200 MHz, CDCl;) 8: 1.16 (t, J=6.8 Hz, 3H), 1.24 (s, 1H), 1.91 (quintet,

J=6.8 Hz, 2H), 2.80 (dd, J=14, 7.5 Hz, 1H), 3.06 (dd, J=14, 3.9 Hz, 1H), 3.17 (4,

J=6.8 Hz, 2H), 3.25-3.60 (m, 6H), 3.78-3.90 (m, 2H), 3.89 (dd, J=7.5, 3.9 Hz, 1H),

422 (t, J= 4.4 Hz, 2H), 4.88-5.00 (m, 1H), 6.45-7.35 (aromatics and amide-NH,
25 14H).



mmol ) was heated at 50 C for 5 h. The resulting solution was condensed,
azeotroped wi th benzene and then finally dried on high vacuum punp to

obt ai n t hwotoBs381 conpound as free flowing solid (100% yi @cCa/IBogn427432- 134
C). 15 Exanple 39

[2S, N(1R)] - N- (2- hydr oxy- | - phenyl et hyl ) - 2- et hoxy- 3-[ 4-{ 3- ( 7-f1luoro- 3, 4-di hyd
ro- 2Hbenzo [b] [1, 4] oxazin-4-yl )propy#oﬁm' no} phenyl] propanam de H To a
sol ution of racem c 2-ethoxy-3-[4-{3-(7-fluoro-3, 4-di hydro-2H 20

benzo[ b] [ 1, 4] oxazi n- 4-yl i phenyl ] propanoic acid (1.8 g, 1.0 eq,
4.48 mol) o '??g)ocq’ng’ég%&’&)’/é%???gq}on DCM (25 m) and triethylamne (2.49
m, 4 eq, 17.894dssmwRlQr): s308qhyt s04ght+arof ormate (875 L, 1.5 eq, 6.72 mol)
was added WD 03/033481 109 PCT/1B02/ 04275 dropwi se at 0 C. The reaction

m xture was stirred at RT for 30 mn followed by addition of °

(R -phenyl gl ycefighplé 3623 9, 2 eq, 8.96 mmol ). The reaction mxture was
further stirred at RT for 16 h, which was then diluted with vvashed

with water 3 anﬁsﬁ(lﬁ)é‘Nﬁ’Pﬁ@O{‘Néﬁwleth&% thrachieP-Giindiby dror
chr omat ogr aphegkuysbig, 4?ox‘§Hﬁ¥4-yl§1%b§l§1ﬁmﬁﬂﬂhéH§Hﬁ bR e ke

compound as faster noving ( di ast ér eoner 32 %yield),
followed by relatively slower nmoving (R R)- di reorrer (370 nmg, 32 %
yield), both as viscous |iguid Characterizati c@ (R R) di astereomer is
described in exanple 40 exanpl e). [a] DO-770 (c, 1.0 CHC13). 10 1H
NVR (200 MHz, CDC13) 6: LB(1, J=6.8 & /1\9231-(qlhﬁ0htet J=6.8 Hz,
oH), 2.92 (dd, J=14, 5.6 Hz, MH) 3(dd INMET3 5 ez, 1H), 3.22 (t.
J=6.4 Hz, 2H), 3.20-3.40(mL4~H)/,\ OFt(m 4H), 3.99 (t, J= 5.2 Hz,
1H), 4.23 (t, J= 4.4 Hz, 2H), 488502(m 1H), 640660and690740

(aromatics a”%@%ﬁﬁnﬁh&m%@ﬁh sélﬁlc(nf‘@%l) f’ﬁ(ik)]%@ﬁh;f&%%? et 621 1615,

1514. F 15 Mass z ; N(
- N- ( 2- hydr oxy- ¢thq3<bie?n£ﬂi é%ﬁy} 911h2dfetZHd$©}m2{b 14,4}[03212(117-4“ uor o- 3, 4- di hydro-

10  yDpropylamino}phenyl]propanamide (95 mg, 0.19 mmol) obtained in example 34,
was added and the mixture was stirred at RT for 5 min. Then the reaction mixture
was condensed and azeotroped using dry benzene on rotary evaporator. The residue
was dried on high-vacuum to obtain the title compound as a brown solid mass (100%
yield, mp: 74-75 °C).

15
Example 37
[2R,N(1R)]-N-(2-hydroxy-1-phenylethyl)-2-ethoxy-3-[4-{3-(3,4-dihydro-2H-
benzo[b][1,4]oxazin-4-y)propylamino}phenyl]propanamide hydrochloride salt

0 [ )
j o Y
R :
©:NK/\ R NWOH HCI

i H

- OFEt

20 To a dry methanolic HCI solution (2 ml) [2R,N(1R)]-N-(2-hydroxy-1-phenylethyl)-2-
ethoxy-3-[4-{3-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-

yl)propylamino } phenyl]propanamide (95 mg, 0.19 mmol) obtained in example 35,

was added and the mixture was stirred at RT for 5 min. Then the reaction mixture

was condensed and azeotroped using dry benzene on rotary evaporator. The residue



H benzo[ b] [1, 4] oxazi n-4-yl ) propyl am no} phenyl ] propanam de 20 H The title
conpound i s obtained during syntheis of exanple 39 as another diastereoner
(R R . [wpDbD3/oiasy (c, 1.0 CHC1l3). WD 03/033481 110 PCT/ | BOZ/1Ber20A3751H NIVR
(200 MHz, CDC13) 8:1.18 (t, J=6.8 Hz, 3H), 1.91 (quintet, J=6.8 Hz, 2H),
2.51 (bs, NH, OH); 2.82 (dd, J=14.2 and 7.3 Hz, 1H), 3.04 (dd, J=14.2 and
3.4 Hz, 1H), 3.20 (t, J=6.4 Hz, 2H), 135340(m 4H), 3.42-3.70 (m 2H),
3.80-3.90 (m 2H) 398(dd J-73and40Hz 4.24 (t, J= 4.8 Hz,

2 4.88-5.2 5.6.6 NH,
1?) . IR (neat}® dr‘?fd Ohﬁ%‘ yapy to éaé‘b%e Elgggomﬁ%‘%%g%% Sgkfzﬂlgss dj% a):
521 [M, 522 [yMAd]mp:EBearoriay. 41 to

[ 2SN( 1R)] - N ( 2- hydr oxy- | - phenyl et hyl ) - 2- et hoxy- 3-[ 4-{3- (3, 4-di hydr o- 2H
benzo[ b] [1, 4] oxazi n-4-yl)propyl am no}phenyl ] propanam de hydrochl ori de salt
H To a dry nmeghanmtibs HCI solution (2 m)

2S,N(1R) | - N- (2- hyd henyl et hyl) - 2- et hox
£3 (3( 4- )d} Wydl(‘% ﬂi/‘?XEBg”)r: F“[edq ytﬁ‘;)gi‘]a%?WOE)?ﬁg]ovam-4 gfl)propylammo}

yl ) propyl am ng}m,l;y;ﬁ @Bﬁ&?%ﬁ%@esﬁ% sa®, 0.19 mmol ) obtained in exanple
34, was added and he m xture was stirred at RT for 5 mn. Then the

reaction mxture was cC ndens and azeotroped usiny dry benzene on rotary
evaporator. The residu RS r' ed on hi gh-vacuumt obt ain the title
conmpound as a brown solfi }100% yi eI d, rrpcg# . .20 Exanple 42

[ 2R, N(1R)] - N- (2- hydr oxy- et hyl 4 , 4- di hydr o- 2H
benzo[ b] 11, 4] oxazi n- 44yl )proWno yI 1B Er?pana de hydrochl oride salt
WO 03/ 033481 PCT/ |1 B02/ 04275 N

A mixture of methanolic solution (2 ml) of 2-eth0xy-3-[4— {3-(3,4-dihydro-2H-
benzo[b][1,4]oxazin-4-yl)propylamino}phenyl]propanoic acid (75 mg, 1 eq, 0.19
10 mmol) obtained in example 2 and magnesium hydroxide (5.6 mg, 0.5 eq, 0.095
mmol) was heated at 50 °C for 5 h. The resulting solution was condensed, azeotroped
with benzene and then finally dried on high vacuum pump to obtain the title

compound as free flowing solid (100% yield, mp: 132-134 °C).

15  Example 39
[2.5,N(LR)]-N-(2-hydroxy-1-phenylethyl)-2-ethoxy-3-[4-{3-(7-fluoro-3,4-dihydro-
2H-benzo[b][1,4]oxazin-4-y)propylamino} phenyl]propanamide

F 0 [ )
\C[ j i
. S) A =

\ ( N OH

(R)

o~ Okt "
N -
( H
To a solution of racemic 2-ethoxy-3-[4-{3-(7-fluoro-3,4-dihydro-2H-
20  benzo[b][1,4]oxazin-4-yl)propylamino}phenyljpropanoic acid (1.8 g, 1.0 eq, 4.48
mmol) obtained in example 17, in DCM (25 ml) and triethylamine (2.49 ml, 4 eq,

17.92 mmol), isobutylchloroformate (875 pL, 1.5 eq, 6.72 mmol) was added



111 To a dry nethanolic HCL solution (2 nml)

[ 2R, N(1R)] - N- ( 2- hydr oxy- | - phenyl et hyl ) - 2- et hoxy- 3-[ 4-

{3- (3, 4- dwbydss4@H benzo[ b] [ 1, 4] oxazi n-4-yl) propyl am noppranyd/j4275
propanam de (95 ng, 0.19 mml) obtained in exanple 35, was added and the

m xture was stirred at RT for 5 min. Then the reaction m xture was
condensed and 5 azeotroped using dry benzghe on rotary evaporator. The
resi due was dried on high- vacuumto obtain the title conpound as a brown
SO|IdI’mSS(10%le|% 69- 70 Exanple 43 10

(-)-(S)-3-[4-{ mé’\y!lsﬁ Oh[&g T&GZP%CB@hfﬁ’ffbﬂe[‘iaSzﬁﬁgféfr RI40y B9 mrin policaredriy} pheny!

-"2-eth REHRCo o . redeifn e wlH NVR
](200 mox&gmﬁl 19% ONI 1UW§JE} c{,%]démméﬁ ﬁ% M I}@%ﬂ ‘5‘9590 15

(dd, J=14.0 andrthepstiged ag f01316015 wherh, W%F-dlfm <b1uéﬂddwh1 I@@M,, wztpl)ed vathpgater |
J=6.8Hz, 2H), .t 121'5‘[663 (5114&1 (I‘FE&S@J)D and‘?bof}&ngled6 Fhé fgs1d%t% ?hrgglﬁé\rgljagl}édr% n%H)

4.18-4.22 (m 2H)
J=8.3Hz, 2Hj. FRYY sty a%fhmxagsae obna?tzﬂie tﬂllmg@mmupd (a8l fpster3BBViANMKE) R)-20

Exanpl e 44 (+) ghRredmel ?70{1{& (33, A~y %ﬁ%y%lb"bger@ﬁﬁve[lp lslohf%&éf”nﬁ & B~ H o5

oxazi n- 4- yI ) propyl am no} phenyl | - 2-¢t anol ¢ acl
[a] D 16.8 (c, digstereqmeny 0\/@%033/ 133481 b RS VBOQUsOURE ChactetizashviRof 20 MHz,

CDC13) 6: 1. 19R§ 81astgreZméil_g des@hp)ed lljf er?a%lp(l&o (%16)2‘[ e‘xu-ﬁ%ple)ZH) 2.90

[a]p: -7.0° (¢, 1.0 CHCI).

10 'HNMR (200 MHz, CDCls) 6: 1.16 (t, J=6.8 Hz, 3H), 1.92 ‘(quintet, J=6.é Hz, 2H),
2.92 (dd, J=14, 5.6 Hz, 1H), 3.08 (dd, J=14, 3.5 Hz, 1H), 3.22 (t, J=6.4 Hz, 2H),
3.20-3.40 (m, 4H), 3.40-3.80 (m, 4H), 3.99 (t, J= 5.2 Hz, 1H), 4.23 (t, J= 4.4 Hz,
2H), 4.88-5.02 (m, 1H), 6.40-6.60 and 6.90-7.40 (aromatics and amide-NH, 13H).

IR (neat)/cm'l: 3405 (br), 2933, 1660, 1615, 1514.

15 Mass m/z (CI): 521 [M], 522 [M+1].

Example 40

[2R,N(1R)]-N-(2-hydroxy-1-phenylethyl)-2-ethoxy-3-[4-{3-(7-fluoro-3,4-dihydro-
H-benzo[b][1,4]oxazin-4-yl)propylamino}phenyl]propanamide

20

The title compound is obtained during syntheis of example 39 as another
diastereomer (R, R).

[a]p: 17.4° (¢, 1.0 CHCly).



(dd, J=14.0 and 7.0 Hz, 1H), 3.05 (dd, J=14.0 and 4.9Hz, 1

J=6.8Hz, 2H), 3.25-3.40 (m 5H), 3.40-3.62 (m 1H), 4.60-?’173(%1 (1tH)
4.18- 4. 22W0rop/02+$1 6.59 (d, J=8.3Hz, 2H), 6.65-6.85 (m #*EIBI2/@E7Yd ’
J=8.3Hz, 2H). 5 IR (neat) cm1:3500,1725. Mass mz (Cl): 385 (Mtl) ’
Exanpl e 45 Ethyl 3-[4-{3-(7-fl uoro-3, 4-di hydr o- 2H benzol b] '

[1, 4] oxazin-4-yl) 10 propyl am no} phenyliq - 2- et hoxypr opanoate F~ - OH
(S)- Ethyl 2-ethoxy-3-(4-am nophenyl)propanoate (2.20 g, 1 eq, 9.28 nmol)

obtained in; _
3 (7 fl uoro- ﬁﬁ‘éﬁﬁ%f@#%gﬁ%s }) &tJ 608x%§|3r11q)4{ 91( ;lnr}t%tp{/_ﬁbgr%?ﬁzég (3.30 ¢
(.3 82qg 13 0e. sméa;d; )NH),tﬁ)H) ReR2 (deh Jﬁﬂ@@anéﬂﬂoﬁliz 16D, B0 Hgocoz

, |
SR e R (= P e o S bl (9{ Q?Pdﬁg"mém”g’ The
[)(ra?(r:]:al onThm xtzm)e3d9\a(iide=i ’UBenﬂMtHz &ﬁh9124dté=t= étgeHZ @H%»Wefif ¢ {h, V& 7 and

e resi ar a h

offord tnd tiadendd iaRun GRS g ARIERT A MY St [T qui g, 20
[1a]28:(£9 § (7qR n@;)dﬁb@eﬁ98(bﬂ,m](630,g16wzx51@c13) 6: 1.17 (t, J=7 Hz, 3H)
. He 2.90 (d, J=6.5 Hz ’
3.10-3.42 (mM W%Qﬁﬁ%@%%[&i’i@ 3.95 (t J=6. (7 H, 1H), 4. 1(2)-H21’ 30
(m 4H), 6.40-6.70 (m aromatics, 7.05 (d, J=8.4 Hz, 2H). 25 IR

(neat) cm1' 3394 (br), 2978, 1740 1617 1514. Mass nf :
WO 03/ 033481 Fxapmledb/ 04275 113 Exanple 46 (S)-3- 2 (G): 431 (M).

[4-{3-(7-F uop )
phenyl ] - Zl:det hog?g%%%?ng%‘ gitg‘g%)‘;i@ﬂﬁﬂﬂethm ZE&,\}:&‘I" 3oMaBH@44dihydrnor2dby| am no}
benzo[b][1, 4]0X3Zln-4-yl)propylammo}pheny |propanamide hydrochloride salt

o}
L i
(S) 2 .HCI

To a dry methanolic HCI solution (2 ml) [2S,N(1R)]-N-(2-hydroxy-1-phenylethy1)-2-
ethoxy-3-[4-{3-(3 ,A-dihydro-2H-benzo[b][1,4]oxazin-4-

15 yl)propylamino}phenyl]propanamide (95 mg, 0.19 mmol) obtained in example 34,
was added and the mixture was stirred at RT for 5 min. Then the reaction mixture
was condensed and azeotroped using dry benzene on rotary evaporator. The residue

was dried on high-vacuum to obtain the title compound as a brown solid mass (100%
yield, mp: 74-75 °C).
20

Example 42
[ZR,N(IR)]—N—(2—hydroxy-1-phenylethyl)-2-eth0xy—3-[4-{3-(3,4-dihydr0-2H—
benzo[b] [1,4]0xazin-4-yl)propylamino}phenyl]propanamide hydrochloride salt

Oj o [ )
[ I R

Et'

Quu



HS5 (S)-Ethyl 3-[4-{3-(7-fluoro-3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n- 4-

yl ) propyl am no} phenyl ] - 2- et hoxypr opanoate (1.7 g, 1 eq, 3.95 mmol) obtai ned
in exanpWwe 0d8334ms hydrol yzed using |ithium hydroxi de nomechyBezt4e7y 249 ny,
1.5 eq, 5.93 mol), in nethanol-THF-water at RT till all the starting
material is consumed (4 to 5 h). The reaction mxture was diluted with
water, acidified (pH-4-5) with dil. lo HC and then extracted with ethyl
acetate. The ethyl acetate |ayer was dried over anhydrous sodium sulfate

and concentrated on rofar rator. . T i chro hed
usi ng et hyl ac@f% & I’é‘ﬁ%““ﬂﬁ&ﬁﬁgg"?quoﬁéé H%@%I\ﬁg)]%f%ﬁ@?@‘ryn{] P%e%ﬁ%bf?@ t he
title conpoundetfcky-Bi-{3yi3¢l-GhPHoPHaSnYd[B]f DURxhiigdiydprdpsilablino} finda) (¢ 1. O,
MeOH). 15 Chiral HPLC.  >98 %es. 1I—% NVR, (200 MHz, CDC13) 8. 1.19 (t,
J=7.4Hz, 3H), PoRRamiS {foens 917 mpg 0%'%'{‘6 B gemple §5, ps gffed andigres 20
(m 6H), 3.40-gixfe WAk s@idd atR P 4. i, TR thereaction! Brixidre Ihs (CBhdedsdd anf- 20
(bs, NH, CO2H), 6.42-6.70 (m aromatics, 5H), 7.07 (d, J=8.3 Hz, 2H).
IR (KBr) cri 1:azgaftpped psipg dry)ppeene qpetanhevaperetor. Thegesidugyygs drisd mdigh-47
(S) - 3-[4-{3- ( TodchtR P olRaitt 18 M¥MoBpdthdPR&NZBobhlsolid mass (100% yield, mp: 69-70
[ 1, 4] oxazi n-4-yl ) propyl am no} 25 phenyl]-2-et hoxypropanoic acid L-arginine
salt CO2H NH2-°G)---~NH NH 2 OEt CO2H NH H WD 03/ 033481 PCT/ 1 B02/ 04275 114
(S)-3-[4- {3-(7-Fluoro-3, 4-di hydro- 2H benzo][ b] :

[ 1, 4] oxazi n-4-yl) propyl am no} phenyl]-2-ethoxypropanoic acid (300 ng, 1
eq, 0.74 mmol )Ecimpleddd i n exanple 46, and L-arginine (130 ng, 1 eq, 0.74
nol ) were_tak J r thanol n n I I for 2:3 h. The
sol vent vvaég reﬁg(/gg%"g#)‘"_r(g’tﬁéﬂ\}g‘ﬁ%@ Fz(}f'(l)) FT%’M@"@?,’%})ZE‘%Q’%Q"P Ezaen?fg ?}@%gl.lyzufhe

resi due was drl-edoxyepaluigicidacuum punp to yield the title

0
C[Nj ©lco,H
“y

20

H YOEt

[a]p: -17° (¢, 1.0 MeOH).
'H NMR (200 MHz, CDCly) &: 1.19 (t, J=7.4Hz, 3H), 1.94 (q, J=7.4Hz, 2H), 2.90
15 (dd, J=14.0 and 7.0 Hz, 1H), 3.05 (dd, J=14.0 and 4.9Hz, 1H), 3.21 (t, J=6.8Hz, 2H),
3.25-3.40 (m, 5H), 3.40-3.62 (m, 1H), 4.00-4.17 (m, 1H), 4.18-4.22 (m, 2H), 6.59 (d,
J=8.3Hz, 2H), 6.65-6.85 (m, 4H), 7.06 (d, J=8.3Hz, 2H).
IR (neat) cm™:3500, 1725.
Mass m/z (CI): 385 (M+1).
20
Example 44
(H-(R)-3-[4-{3-(3,4-Dihydro-2H-benzo[b][1,4] oxazin-4-yl)propylamino}phenyl]-

2-ethoxypropanoic acid

o
@[Nj RIco,H
K/\N

Et0° 'H

25 [o]p: 16.8° (¢, 1.0 MeOH).



conpound as a free flowng solid (yield 100%. M: 114-116 C. 10 Exanple 48
(S)-3-[4-{3-(7-Fluoro-3, 4-di hydro-2H benzo [b] [1, 4]

oxazi n- 4-wb)optsgagl am no} phenyl ] - 2- et hoxypropanoi ¢ aci d magnseyuatsalt G
2 Fi -Cet 2 My 2+ 15 -

(S)-3-[4-{3-(7-Fluoro-3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl am no}
phenyl ] - 2- et hoxypropanoic acid (1.13 g, 1;,0 eq, 2.81 nmmol), obtained in
exanple 46, in dry methanol (15 nmL) was treated with My(Owe)2 (121 ng, 0.5

Canct on mxt ur'h NMB CRE Mt S 1 3o E SR o0 o7 ok i B e, and
hexance 10 00t gL L he Gast Ha g ey o o e oA 2e e )
Vb Da0. 042 0 base ) maerbarhshRbm Ay BESTE D A s ekl ahfg iy © @
3-[4-{3- (7-f | upssntds, 4glicnsds. 05 @it-4vpZ.04 fa] 43kl ompzi n- 4-yl)

propyl am no} phenyl ] - 2- et hoxypr opanoate F~ ,OH 5 (5S)- Et hyl
2- met hoxy-3%(41%¥Heﬂ%ﬁﬂeﬁ§99’ﬁ%2%anoate (800 ng, 1.0 eq, 3.58 nmol) obtai ned

i n preparati onnaids mB-(CIy B$34@u-en)3, 4- di hydro- 2H benzo[ b] [ 1, 4] oxazi n- 4-

yl ) propyl bromde (1.27 g, 1.3 eq, 4.65 mmol) obtained in preparation 10,
and anhydrous K2C03 (1.48 g, 3 eq, 10.79 mmol), and tetrabutyl ammoni um
brom de (576 fQamPreds€d.. 1.79 mmol) were heated at 90 Cin dry tol uene
(20 nL) for 9 h. 10 The reaction mxture was diluted with ethyl acetate,

washed wi th waf@¥land brine. 3-Fh&-(Telrares dndibydio-Binkentpldlphéaxari-tglet hyl
acetate and, heﬁﬁdﬁlénﬁné}fﬂhgﬁﬁl-E-Qﬁlok&fnlo%anoate

F O
\©:N] ‘ _ CO,Et
K/\N

B OEt

(5)-Ethy1 2-ethoxy-3-(4-aminophenyl)propanoate (2.20 g, 1 eq, 9.28 mmol) obtained
in = preparation 20, 3-(7-fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-
yDpropylbromide (3.30 g, 1.3 eq, 12.06 mmol) obtained in preparation 10, and

15 anhydrous K»,COs3 (3.84 g, 3 eq, 27.84 mmol), and tetrabutyl ammonium bromide
(597 mg, 0.2 eq., 1.85 mmol) were heated at 90 °C in'dry toluene (47 mL) for 20 h.
The reaction mixture was diluted with ethyl acetate, washed with water and brine.
The residue was chromatographed using ethyl acetate aﬁd hexane to afford the title
compound (1.78 g, yield 44.5%) as viscous liquid.

20 [a]p: -9.2° (¢ 1.0, MeOH).
'H NMR (200 MHz, CDCly) &: 1.17 (t, J=7 Hz, 3H), 1.23 (t, ]=7 Hz, 3H), 1.89 (q,
J=6.8 Hz, 2H), 2.90 (d, J=6.5 Hz, 2H), 3.10-3.42 (m, 7H), 3.45-3.65 (m, 1H), 3.95 (1,
J=6.7 Hz, 1H), 4.10-4.30 (m, 4H), 6.40-6.70 (m, aromatics, SH), 7.05 (d, J=8.4 Hz,
2H).

25 IR (neat) cm™ 3394 (br), 2978, 1740, 1617, 1514,
Mass m/z (CI): 431 (M+1).



compound (1.1 g, yield 73 %9 as viscous liquid. [a]D: -4.0 (c 1.0, MOH).
1H NWR (200 MHz, CDC13) & 1.25 (t, J=7.3 Hz, 3H), 1.89 (g, J=7.0 Hz, 2H),
2.91 15 (wpo3mes481 Hz, 2H), 3.05-3.42 (m 6H), 3.36 (s, 3HpCcTaB@W4¢15 J=6.4
Hz, 1H), 4.10-4.30 (m 4H), 6.40-6.70 (m aromatics, 5H), 7.05 (aromatics,
2H). IR (neat) cnm4 : 3385 (br), 2934, 1741, 1617, 1514. Mass mz (Cl): 417
(M+l). 20 Exanple 50 (S)-3- [4-{3-(7-Flugz0-3, 4-di hydro-2Hb enzo [b] [1, 4]
oxazi n-4-yl ) propyl am no} phenyl]-2-nethoxypropanoic acid H (S)-Ethyl
3-[4-{3-(7-flu Qrﬁé 4sdi hydro- 2H benzo[ b] [ 1, 4] oxazi n-4 25

yl) propyl ai ni n%‘ nyI] 2- met hoxypropanoate (1.0 g, 1 eq, 2.4 mmol)

obt ai ned i n WO3-H3B4GFIRGD-I, BARyQARTH-Lkeh o [BY Bk £zid 3, yh@epymdine} yzed
using lithium ht{ ?jx% t%I)m)noh drate (151 mg, 1.5 eq, 3.6 Mmol), In

met hanol - THF- wRt &P &t “RIXYRIPPAING a4, e ot orting material is consumed (4 to
5 h). The reaction m xture d wth water, acidified (pH-4-5) with
dil. HC and then extract egav%@é?} acet ate. The ethyl acetate | ayer
was dried over 5 anhydrous sodi ate ang_e gathlat ed on rotary
evaporator. The residue was chrorra 0 aphéd sHﬂp_qt hyl acetate and
hexanes - methanol and chloroformto aflﬂor the title conmpound (650 ny,
yield 70 %9 as viscous liquid. [a]D: - 142 (c 1.0, MeOH). Chiral HPLC >98
‘(%)ee-ZH)10 éHSgN&S)(EZm NHE’ CDC13)03-[31:-{31%7EDﬂ1(cﬂ%LB,gt<ﬁﬁjdrolﬂ “béiko]b] ?ngoxa%@fﬁ 33191 ,
m , 1 . , S, ; . 90- t,

Hz, 2H): 6. 42- Iél)%p;l?rﬂ“mg%hﬁﬂéa '?@Q‘%mean%%él ?& 13@8(3g5k}?m°§mbtamﬁlﬂ {tneat )
cm 1l 3396, 298751mple7ﬁ7, wad Gdrolyted Sing MRS WdZoxide honoBP&atedh) mg 165 Exampl e
51 (9)-3-[4- {3§9 or034d1}ildro 2H benzo[ b

[ 1, 4loxazi n- 9 g %/| groR ity %no —water at RT t111 all the starting material is consumed

(4 to 5 h). The reaction mixture was diluted with water, acidified (pH ~4-5) with dil.

10 HCI and then extracted with ethyl acetate. The ethyl acetate layer was dried over
anhydrous sodium sulfate and concentrated on rotary evaporator. The residue was
chromatographed using ethyl acetate and hexanes = methanol and chloroform to
afford the title compound (1.5 g, yield 94%) as viscous liquid.

[a]p: -16.1° (¢ 1.0, MeOH).

15 Chiral HPLC: >98 % ee.

"H NMR (200 MHz, CDCl;) 8: 1.19 (t, J=7.4Hz, 3H), 1.94 (quintet, J=7.4Hz, 2H),
2.85-3.10 (m, 2H), 3.10-3.20 (m, 6H), 3.40-3.70 (m, 2H), 3.90-4.10 (m, 1H), 4.10-
4.30 (m, 2H), 6.20 (bs, NH, CO,H), 6.42-6.70 (m, aromatics, 5H), 7.07 (d, J=8.3 Hz,
2H).

20 IR (KBr)cm™ 3394, 1725, 1619.

Mass m/z (CI): 403 (M+1).

Example 47
(8)-3-[4-{3-(7-Fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino}

25  phenyl]-2-ethoxypropanoic acid L-arginine salt

F\C[O]
CO,H NH, .
N 5 \(\/\NHTNHQ —
K/\N

H\¢ OFEt . CO5H NH



phenyl ] - 2- met hoxypr opanoi ¢ acid magnesi um salt My 2+ 20
(S)-3-[4-{3-(7-Fl uoro- 3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 4-yl ) propyl am no}
phenyl | - 2womBissegpr opanoi ¢ acid (400 ng, 1.0 eq, 1.03 molprCI/BayERTsed in
exanple 50, in dry methanol (5 nL) was treated with Mg(Owe)2 (44.3 ng, 0.5
eq, 0.51 mmol). The resulting m xture was heated at 55-60 C.for 7-8h. The
reaction mxture 25 was condensed on rotggapour azeotroped w th benzene,
and finally dried on high vacuum punp. The sticky nass was triturated with
hexanes to obtain the desired salt as a powdery solid (quantitative
yield). WO 03/033481 Mp: 210-212 C (dec.). 117 PCT/1B02/ 04275 Exanpl e 52
Et hyl 3-[4-{3- (23et{Byl+Thudd- Bqt@h@r&ﬂﬂlﬂaﬂﬂﬂqfIZAjbﬂ'@ﬁZ@yf)]&bp}Elﬂmﬂb} oxazin-4- 5
yl) propylanln}g&ﬂin H& 2- ethoxyprosanoate F - CO2E ~ NA~
CEt H Ethyl XISy DECRAROKGISKEAY 18 ]ofﬂanQ)Zﬁ ’é‘“’("@(ﬁ’t%‘ﬁd lﬁe@qnpl@%u ol )
obt ai ned in pilﬁﬁ@ﬁl%‘iﬂl@(l@() mg, 1 eq, 0.74 mmol) were taken in dry methanol 4 ml), and
3-(2-nmet hyl -7- quoro % - di hydr o- ZFLbenzoEb][l 4] oxazin-4 ()propylbronlde
(670 ng, 1.1 etirredagB R § hoBlfeaﬁo}YéeF W35 TIPS OREPIATPIY foamedﬂzy beREspar ous
K2C03 (875 N, a3otfifpe. Thd SR Ivas Q’ﬂfédtlﬁﬁ&ah Y4 acRFOR r 40 ny,
0.5 eq., 1.05 nngﬁ% were heated at 90 in dry toluenéM?T?3ﬁ¥§q§%;&%
The reaction n§oepeped §astr %ﬂkﬁﬂ@ﬁ“ﬁﬁﬁﬁdéﬂﬁgﬁ)acetate washed with water and
brine. The reﬁgp 1 pso€hronat ographed using ethyl acetate and hexane to
afford the tit conpound (320 ny, yield 32 %9 in the formof mxture of
di astereoners as viscous 15 liquid.

10 Example 48
(S)-3-[4-{3-(7-Fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino}

phenyl]-2-ethoxypropanoic acid magnesium salt

©
N CO, Mg 2+
Ny

H TOEt

L ‘ ’ 12

15 (S)-3-[4-{3-(7-Fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino}
phenyl]-2-ethoxypropanoic acid (1.13 g, 1.0 eq, 2.81 mmol), obtained in example 46,
in dry methanol (15 mL) was treated with Mg(OMe), (121 mg, 0.5 eq, 1.4 mmol).
The resulting mixture was heated at 55-60 °C for 7-8h. The reaction mixture was
condensed on rotavapour, azeotroped with benzene, and finally dried on high

20  vacuum pump. The sticky mass was triturated with hexanes to obtain thé desired salt
as a powdery solid (quantitative yield).

Mp: 240-242 °C (dec.).



1H NVR (200 MHz, CDC13) 5: 1.10-1.25 (m 9H), 1.80-2.00 (m 2H), 2.82-3.02
(m 2H), 3.10-3.50 (m 2H), 3.28-3.44 (m 3H), 3.50-3.65 (m 1H);

3.90- 4. OOWOrop/03¥p1  4.10-4.30 (m 3H), 6.40-6.80 (aronati ®ST/1Béy0427. 00- 7. 20
(aromatics, 2H). IR (neat) cm 1i 3389 (br), 2929, 1740, 1617, 1515. 20
Mass mz (d): 445 (Mwm+1l). Exanple 53

3-[4-13-(2-net hyl - 7- Fuuor o- 3, 4- di hydr o- 2kk benzo [b] [1, 4] oxazin-4-

yl ) propyl am no} phenyl ] 2- et hoxypropanoi ¢ acid 25 H WD 03/033481

PCT/ 1 B02/ 04275, 118 E 3-[4- '

{3- (2-net hyl - 723PRds 3 4- di hydr o- 2Hbenzo[ b] [ 1, 4] oxazi n- 4-

yl) propyl am nagwaleny! | - 2- et haXuaBaPpaNoAL-B4{d@B(dr 8 H-Ben26]b] [@,4] ok aBiiod-y1)
obtained in exa I e 5 vvaﬁ h%ldrolg{ij ed using lithium hydroxi de nonohydrate
(46 ng, 1.5 edroP KR BMORS"water at RT till all the
starting materi al |s consq;r dS (bto 5 h). The reaction m xture was

diluted with water, acidifi -4-5) with dil. HO and then extracted
wth ethyl acetate. The eth et atle | ayer vvas dr| e@b%ter anhydr ous
sodi um sul fate and concentrat&d oMrotary he residue was

chr omat ogr aphed usi ng net hanol and_c r of 0|-hf Odiel the title conpound
(190 ng, yield 649 as viscous |iqUid. NLO NVR (200 WHz, CDC13) 8: 1.21
(t, J =7.1 Hz, 3H), 1.36 (d, J = 6.4 H 3H), 1.92 (quintet, J = 6.8 Hz,
2H), 2. 90- 3 1Qsy-BihyR MmetBo:xd/03- Aﬂm()]fﬂenﬁh&opaﬁoﬁa-(ﬁ)(ﬁﬂlg( mo eqH.58 4nfbl)(dd, J

250 il Eiké%e%erml@ P R T

417 (M+Ipypr ﬁﬁr&hﬂei‘ff 27 g, 1.3 eq, 4.65 mmol) obtained in preparation 10, and
{3-(2- rreth I - Fl uoro-3, 4-di hy 1 0- 2H benzo 47&1}%%}’410)(612' n- 4-
A

ropyl ami no® %@WK}CQ&@%&%%;%QH&W%% an T A g gy 012@62 3-[ 4-
2- et hyl 1578 HQ' 83532 19ohHA6S ek RaRaCk BD € it afl RXRAE (2omY) JRoapy! am no

10  The reaction mixture was diluted with ethy! acetate, washed with water and brine.

w—l

)
4-
p
(

The residue was chromatographed using ethyl acetate and hexane to afford the title

compound (1.1 g, yield 73 %) as viscous liquid.

[a]p: -4.0° (¢ 1.0, MeOH).

'"H NMR (200 MHz, CDCls) &: 1.25 (t, =73 Hz, 3H), 1.89 (g, J=7.0 Hz, 2H), 2.91
15 (d, J=6.0 Hz, 2H), 3.05-3.42 (m, 6H), 3.36 (s, 3H); 3.90 (t, J=6.4 Hz, 1H), 4.10-4.30

(m, 4H), 6.40-6.70 (m, aromatics, 5H), 7.05 (aromatics, 2H).

IR (neat) cm™ 3385 (br), 2934, 1741, 1617, 1514.

Mass m/z (CI): 417 (M+1).

20 Example 50
(S)-3-[4-{3-(7-Fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino}
phenyl]-2-methoxypropanoic acid

F\@[(:l] CO.H
NN

H OMe

(S)-Ethyl 3-[4-{3-(7-fluoro-3,4-dihydro-2H-benzo[b][ 1,4 Joxazin-4-
25 yl)propylamino}phenyl]-2-methoxypropanoate (1.0 g, 1 eq, 2.4 mmol) obtained in



phenyl ] - 2- et hoxypropanoic acid (170 ng, 1.0 eq, 0.41 mmol), obtained in
exanple 25 53, in dry nethanol (5 nL) was treated with Mg(Owe) 2 (17.6 ng,
0.5 eq, OwDPDb3/osa48pD| ). The resulting m xture was heated at PEFAB@/@2Ts0or 7- 8h.
The reaction m xture was condensed on rotavapour, azeotroped wth benzene,
and finally dried on high WO 03/033481 PCT/|B02/ 04275 119 vacuum punp. The
sticky mass was triturated wth hexanes %@ obtain the desired salt as a
powdery solid (quantitative yield). M: 0-112 T. 5 Exanple 55 Ethyl

3-[4-{3-(2-nethyl -3, 4- di hydr o- 2H benzo[ b , 41oxazi n- 4-

o opyl an no} phEIE . SR SRYBh Grok et WPk g TP me 15 e

2- et hoxy- 3- (4- ale hﬂlﬁcﬂheigiﬂ(létzlﬁlfnep'ﬁﬂ E&&tl 3&&32 (at(‘thﬁ tig@ll tl%e l_iﬂting"—r-n&ériél@s fomlned@t ai ned
in preparation and 3-(2-nethyl -3, 4-di hydr o- . o

benzo[ b] [ 1, 4] o®azPh -TLdt@yPa)cB% By BrRoHs el gsvt}%@?terl aqidifigd (pH32-Pntith ddbt ai ned
in preparati oACL8nd theRNtrhAtd FhRehyl BE:tE. OGRS a0dtate ARTP MRS Fhed BOert i t] €
conpound (300 ng, yield 35 %%Pmas obtained in the formof m xture of

di ast er eonet s #HYiout sefdum spHgfe gnd senceniralgdron pwY IgkBROrtpCThY residug wap (¢ g

= 7.0 Hz, 3H); clﬁorgg‘toéﬁa]ihegl u_sin?- QhfZacetate) and heddhes ( methanofadd EloroRdh to
1.80-2.00 (m 2H), 2.91 (d, J =6.7 Hz, 2% 3.00-3,42 (m 7H); 3.45-3.65
(m 1H); 3.95 gford fhetitly comppundyph0 ma, yigdd 40 30 ag yiscogpfiquid. 53 (d, J = 8.3 Hz,
2H); 6.65 (t, 9= {480 Hz, 6.79 (d, J = 7.8 Hz, 2H); 7.06(d, J = 8.3
Hz, 2H). IR(n[éxel?')pérgn(llé:zl'o?ég%o?br), 2976, 1741, 1616, 1520. 20 Mass ni z
(Cl): 427 (Mr1ThirdBEERERS): 29886 & [ 4- { 3- ( 2- met hyl - 3, 4- di hydr o- 2H benzo [ b]

L5 eboonae A A OB ohe, PRV i S HORHPIRPANGLE P, 3510
3-[4-{3-(2- et hgs (8, dHLBHAYPds, G .DEAD6 (o] [H); 4]2dXd+H2 4z, 2H); 6.42-6.70 (m,

aromatics, SH); 7.05 (d, J=8.0 Hz, 2H).

IR (neat) cm™ 3396, 2936, 1727, 1614, 1513.

Mass m/z (CI): 389 (M+1).

15
Example 51 :
(S)-3-[4-{3-(7 -Fluoro-3;4-dihydro—2H-benzo [b]{1,4l0xazin-4-yl)propylamino}

phenyl]-2-methoxypropanoic acid magnesium salt

F 0 4
\@[ ] CO® 2+
N S 2 Mg

N .

L 12
20
(S)-3-[4-{3-(7-Fluoro-3,4-dihydro-2H-benzo[b][ 1,4 Joxazin-4-yl)propylamino}

phenyl]-2-methoxypropanoic acid (400 mg, 1.0 eq, 1.03 mmol), obtained in example
50, in dry methanol (5 mL) was treated vs}ith Mg(OMe), (44.3 mg, 0.5 eq, 0.51
mmol). The resulting mixture was heated at 55-60 °C for 7-8h. The reaction mixture
25 was condensed on rotavapour, azeotroped with benzene, and finally dried on high
vacuum pump. The sticky mass was triturated with hexanes to obtain the desired salt

as a powdery solid (quantitative yield).



yl) propyl am no} phenyl ] - 2- et hoxypr opanoate (300 ng, 1 eq, 0.72 mmol),

obtained in exanple 55 was hydrol yzed follow ng the procedure of exanple
53 to obtwore3bmstitle conmpound (170 ng, yield 61% as vipsxasBe/ddetfuid. 5
1H NWR (200 MHz, CDC13) 6: 1.17 (t, J =7.0 Hz, 3H); 1.34 (d, J = 6.1 Hz,

3H);1.80-2.00 (m 2H), 2.80-3.70 (m 10H); 4.02 (dd, J =7.3, 4 )

4.10-4.30 (m 1H) 5.6 (bs, 2H CO2H, QH); 6.55((d, J = 8.31Hz,52lljl)zz %.HZSZ
(t, J = 7.8 H, 679(d J=7.8H, 2H: 7.06 (d, J = 8.3 Hz, 2H).

| R (KBr) le]i/l%?@s'l% (é )1726 1617, 1503. 1o Mass mz (Cl): 399 (M+l).
Exanpl e 57 3-1% (5. et Wi - 3, 4- di hydr o- 2H benzo [b] [ 1, 4]

oxazi n-4-yl) propyl am no} hen | ] - 2- et hoxypr opan i
My 2+ L J2 phenyl ] - ypropanoi ¢ aci d magnesi um salt 15

3-[4-{3- (2 rre#’f#qlplg %l di hydr o- 2H benzo[ b]; 1, 4] oxazi n- ropyl am no}
phenyl ] - 2- et hoxyprEﬂmlno3-¢4 e (20m ¢thgE7-fgorot3 ,ﬁdétydrqﬂﬁgbw i[q ¥eEnmsd in

exanpl e 56 an B%g)&gr\lleh?}é’@%%el? "zﬁfp‘?ﬁg até) 20 mmol ) the desired salt as a

powdery sol i d ow ng the

Mp: 102-104 C. WO 03/ 033481FRCR| BD2/04275 12% Exanglrgcggulrztehg}‘ example 54
(2,9 -3-[4-{3-(2-nethyl -3, 4- Benzo[ b] oxazin-4-yl)

pr opyl am no} phenyl ] - 2- net hoxypropayoat e hbz% from et hyl

(S) - 2- met hoxy- 3- (4- am nophenyl )pro@&atmgm 1 eq, 2.24 mol)
obtained in preparation 21, and 3-(2- hy -3,4-di hydr o- 2H

benzo[ b] [1, 4] oxazi n- 4-ylI )propyl brom de (666 ng, 1.1 e 2.47 mmp obt ai ned
in preparat i BthylBetharyg3f(dhmmophgyDprepmoste ¢20rag.df ede % ﬂrﬁ?‘é‘)lBthalPT’fzemt itle

conpound (340 10arn1?(§lcg| e d 3%U(IZ/aneVéﬁﬁ ORlad- glgchlﬁ}}arg D8 bR IPf 410k at-e of

di ast er eoner sPg us” i
yl)propylbromide (670 mg, 1.1 eq, 2.32 mmol) obtained in preparation 17, and

10  anhydrous K,CO; (875 mg, 3 eq, 6.33 mmol), and tetrabutyl ammonium bromide
(340 mg, 0.5 eq., 1.05 mmol) were heated at 90 °C in dry toluene (11 mL) for 12 h.
The reaction mixture was diluted with ethyl acetate, washed with water and brine.
The residue was chromatographed using ethyl acetate and hexane to afford the title
compound (320 mg, yield 32 %) in the form of mixture of diastereomers as viscous

15 liquid.
'H NMR (200 MHz, CDCly) &: 1.10-1.25 (m, 9H), 1.80-2.00 (m, 2H), 2.82-3.02 (m,
2H), 3.10-3.50 (m, 2H), 3.28-3.44 (m, 3H), 3.50-3.65 (m, 1H); 3.90-4.00 (m, 1H),
4.10-4.30 (m, 3H), 6.40-6.80 (aromatics, 5H), 7.00-7.20 (aromatics, 2H).
IR (neat) cm’t 3389 (br), 2929, 1740, 1617, 1515.

20  Mass m/z (CI): 445 (M+1). ’

Example 53
3-[4-{3-(2-methyl-7 ~Fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-
yl)propylamino} phenyl]-2-ethoxypropanoic acid
F o) ..
T o
NN OEt

25



1H NWR (200 MHz, CDC13) 6: 1.25 (t, J = 7.2 Hz, 3H); 1.36 (d, J = 6.4 Hz,
3H); 1.80-2.00 (m 2H), 2.92 (d, J =6.2 Hz, 2H); 3.02-3.50 (m 9H); 3.90
(t, J = owDob33480H), 4.10-4.30 (m 3H), 6.54 (d, J = 8. 3PHT/IB®HM27%6. 65 (t,
J=7.2 H, 2H:; 6.80 (d, J 15 = 7.2 Hz, 2H); 7.05 (d, J = 8.3 Hz, 2H). IR
(neat) cm1: 3398 (br), 2928, 1741, 1613 1520. WMass niz (Cl): 413 (Mt1).
Exanpl e 59 20 (2, S)-3-[4-{3-(2-nethyl -3, Azdi hydro- 2H benzo[ b]

[ 1, 41oxazi n-4- yl)propyl am no} phenyl] 2- met hoxypropanoic acid N H Et hyl

V1) pr opyl am nobBenyl 1 2- AdETeRy BrOB A RoB L0 M R srie) | 25

ggt ai ned ib n exﬂ}ﬂﬁéﬁlﬁﬁfo}@ﬂwnym]yﬂémb%?g%aﬁ&kd @R0 i, 1 g, @VDﬁﬁEBlU’&)tﬁﬁeideﬁﬁaﬁg eWD
to obtain the tle oun Yy S VI SCOus I qul
03/ 033481 PCT/ ?XB@E}‘?O% s figaroly dﬁw&v& %@M ’@%cﬁigyo hydrafe @6 gy 1964 6. 5
TZHB 32') 15148g02(28)ﬁ111{dl) 13|Tﬁathaﬁol8ﬁ=IF-3fa§a9 a(KT tﬂ-l]dﬂ)the &a%g(r%naﬂ 1s-conuQ1ed4 3 Hz,
, m
2H); 6.79 (U, Ge5h) %ﬁlzrea%}} mvvtuﬁswe d‘ﬂutsd with vsatqr;zamdzﬁﬂd (PHFT‘HQBYl}h &

- 1: 3391, 2930, 1ﬁ@17aﬁ<§ﬁ1%n %ﬁ@a@ted withVa s gl Betatd. @h)a et}?y@ﬁce(tawg' layer BAQEREL0RQ
(2S)-3-[4-{3-(2-nethyl - 3, 4-di hydr o- 2H benzo[ b

[ 1, 4] oxazi n- 4- §hyHebHrdiym ﬁblfate b psAIC nt@i‘?ﬁle‘tqﬂf&%fbt%wﬁ%?rc The residya grassi um
salt 10 My 2+ (!hro}gat RIEASI: %&lﬁnoﬂﬁld(cgro@@t)ﬁly ko Sredta Gyl &)n%hﬁp@(!@@[ b] [

1, 4] oxazi n-4- yl)propyl am nof phen I]-2 et hoxypr opanoi ¢ aci d
eq, 0.23 mvl )me, odld 4#tees visrorskanid e ' 59, and My(Owve)2 (10.1 ng, 0 5 eq,

052 omTot) LSS e oty gy B ok i, e YL !
1.92 (quintet, J = 6.8 Hz, 2H), 2.90-3.10 (m, 2H), 3.10-3.40 (m, 6H), 3.42-3.60 (m,
2H); 4.06 (dd, J = 6.8, 3.9 Hz, 1H), 4.20-4.35 (m, 1H); 6.50-6.62 (aromatics, 5H),
7.07 (d, J=8.3 Hz, 2H).

IR (KBr) cm™" 3387, 2927, 1726, 1615, 1514.

15  Mass m/z (CI): 417 (M+1).

Example 54
3-[4-{3-(2-methyl-7-Fluoro-3,4-dihydro-2H-benzo[b] [1,4] 0xazin-4-

20 yl)propylamino} phenyl]-2-ethoxypropanoic acid magnesium salt

©
N COz | g2t
K/\N

OEt

L 12
3-[4-{3-(2-methyl-7-Fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino}
phenyl]-2-ethoxypropanoic acid (170 mg, 1.0 eq, 0.41 mmol), obtained in example

25 53, in dry methanol (5 mL) was treated with Mg(OMe), (17.6 mg, 0.5 eq, 0.21
mmol). The resulting mixture was heated at 55-60 °C for 7-8h. The reaction mixture

was condensed on rotavapour, azeotroped with benzene, and finally dried on high



Mp: 160-162 C. Exanple 61 Ethyl 3-[4-{3-(2-propyl -3, 4-di hydro-2H benzo [Db]
[1,4] oxazin-4-yl) 20 propyl am no}phenyl]-2-ethoxypropanoate C02 Et 1,' J
CEt ~~ NWH0SWa348i ng from et hyl 2-et hoxy-3-(4-am nophenyl pporapexaatse (325
ng, 1 eq, 1.37 mmol) obtained in preparation 1, and

3-(2-propyl -3, 4-di hydro-2H WO 03/033481 PCT/1B02/ 04275 123

benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl brom de (430 ng, 1.1 eq, 1.51mmmol) obt ai ned
in preparation.19, and follow ng the procedure of exanple 52, the title

conmpound (343 yi el d 69 was obt ai ne the formof m xture of
di ast er eoner s ‘é?gg‘%}? BEgpshe Sl“%ﬁ ’aasssﬂaiﬁltﬂm%m@bhws topkigin theglesigedgsplt (¢ g =

7.0 Hz, 3H); 1asJa7poWdery~1§oHd(7qu2nﬂTBtlve%/ﬁéld) 1.22 (t, J =7.3 Hz, 3H); 1.40-1.80
(m 4H) 191(qU|ntet J = 2H), 2.90 (d, J:6.4 Hz, 2H);
3.00-3.42 (m Mpb1103125 3. 65 (m 1H) 3.94 (t, J = 6.4 Hz, 1H), 4.00-4.22
(m.3H), 6.52 (d, J = 8.3 Hz, 2H); 6.64 (t, J =" 7.0 Hz, 2H); 6.78 (d, J =
7.2 Hz, 2H); 7.05 (d J= 8.3 Hz, 2H). 10 IR (neat) cm1: 3400 (br), 2959,
1741, 1616,5 15BmplRASs niz (C): 455 (M+l). Exanple 62

3-[4-{3-(2-propyyr 3, 4-di hydr 932—'{% g.eﬂl%ﬂ{yph 4Ldin 868 b S i [ A6 -aghno} 15
phenyl ] - 2- et hoxypr opanoi ¢ aci

{3-(2-propyl - wwpmawm}ﬂh%ﬂlb%ﬂ%fﬂ]m[)@%Lbxaz| n- 4

yl) propyl am no} phenyl | - 2- et hoxypr gpanoate (305 ng, 1 eq, 0.67 mmol),

obtained in
CO,Et
K/\ /Ej/\r

Starting from ethyl 2-ethoxy-3 ~(4~am1nopheny1)propanoate (438 mg, 1 eq, 1.85

10 mmol) obtained in preparation 1, and ' 3-(2-methyl-3,4-dihydro-2H-
benzo[b][1,4]oxazin-4-yl)propylbromide (550 mg, 1.1 eq, 2.32 mmol) obtained in
preparation 18, ~and following the procedure of example 52 the title compound (300
mg, yield 35 %) was obtained in the form of mixture of diastereomers as viscous
liquid.

15 'HNMR (200 MHz, CDCl) &: 1.17 (t, J = 7.0 Hz, 3H); 1.23 (t, ] = 7.0 Hz, 3H); 1.35
(d, T = 6.4 Hz, 3H); 1.80-2.00 (m, 2H), 2.91 (d, J = 6.7 Hz, 2H); 3.00-3.42 (m, 7H);
3.45-3.65 (m, 1H); 3.95 (t, J = 6.7 Hz, 1H), 4.10-4.30 (m, 3H), 6.53 (d,J = 8.3 Hz,
2H); 6.65 (t, J = 7.8 Hz, 2H); 6.79 (d, J = 7.8 Hz, 2H); 7.06(d, J = 8.3 Hz, 2H).

IR (neat) cm™ 3400 (br), 2976, 1741, 1616, 1520.

20  Mass m/z (CI): 427 (M+1).

Example 56
3-[4-{3-(2-methyl-3,4-dihydro-2H-benzo[b][1,4] oxazin-4-yl)propylamino}
phenyl]-2-ethoxypropanoic acid

O
@EN]/ CO,H
: K/\N OEt
25 H



exanple 61, was hydrol yzed follow ng the procedure of exanple 53 to obtain
the 20 title compound (177 ng, yield 62 % as viscous liquid. 1H NWMR (200
MHz, CDCISP 08038807 (t, J = 7.0 Hz, 3H); 1.18 (t, J = 7.2PEx/IB®HM?275
1.40-1.80 (m 4H); 1.92 (quintet, J = 6.7 Hz, 2H), 2.80-3.62 (m 10 H);
3.95-4.15 (m 2H); 4.60 (bs, 2H);- 6 55 (d, J = 8.3 Hz, 2H); 6.64 (t, J =
7.0 Hz, 2H); 6.79 (d, J = 7.2 Hz, {06 (d, J =8.3 H, 2H). 25 IR
(KBr) cm 1: 3500, 2931, 1724, 1606, 1504 Mass rﬂz (ES): 427 (M+1), 853
(M2+1). WO 03/0 3481 PCT/ | B02/ 04275 124 Exa

3-[ 4-{3- (2- propil 3, 4- d| hydro Zﬁﬂﬁéﬁﬁ%[nﬁhy[i“zﬂﬂﬁ’)@&)z?lﬁ banap[BllsYesazint-no}
phenyl ] -2-etho hafy 112 RBeRATSARdAA[300 Mk, 2692012 Fimbd, FHRARd in
3-[4-{3- (2 pro?%ﬂlggp E’P hﬂ}:jro ZHQ%)Znﬁzéo b] 3;f%oxa(zll n- 4-yl ?pro g?am no}
phenyl | - 2- et hoﬁwpbep%wwﬁeq vref fglpving thwcgiifre o e38mplesP Yo Okip ettt i
exanpl e 62 apshy v ﬁ@@b%né,%@l@élw,as%éolﬁ% quid; 20 mml ) the desired salt as

a powdery soI id ive }/I eld) follow ng the procedure of exanple
3

@\%\/I uantita
54. 10 Mp: 104-H . (B Aigr-eCB% E15h9|17 (t, T = 7.0 Hz, 3H); 1.34 (d, ] = 6.1 Hz,

(28)-3- [4 {3- (2pr 9@2'00%14211 hWRL0702h, h@ﬁfq dzghd (1L ‘ﬂk%?ﬁk“ﬁfb Yho4 30
propy! am no} phenyl tFlox ropanoat e Starting from et
('S) - 2- met hoxy- 61y )aﬁﬁﬁ@pﬁHnéB)férlﬁéhﬁéét@ {3823 Wy 2H); eet (¢, 1= 1840 ﬁﬁ%l )

bt d t 4-di hyd 2H
obtained in prg%f@]%% d(; %ré()lg%&}ﬁg I hydr o-

benzo[ b] [ 1, 4] oxazI i m de 1.1 eq, 1.54 mmol) obt ai ned
in preparati ofR (iBr) amd: 33981%ﬂﬂn4n@26iﬂéli),rld@édure of exanple 52, the title

conpound (255 e was obtained in the formof m xture of
di astereom%a?s ggs%gégpsgéb@? l%) "H NWMR (400 MHz, CDC13) 5: 0.99 (t, J =

6.8 Hz, 3H); 1.26 (t, J=72HZ, 3H);
Example 57
3-[4-{3-(2-methyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino}

phenyl]-2-ethoxypropanoic acid magnesium salt

Yy
)
N CO, Mgz+

15

OEt

L ) 42
From 3-[4-{3-(2-methyl-3,4-dihydro-2H-b enzo [b][1,4]oxazin-4-y)propylamino}
phenyl]-2-ethoxypropanoic acid (155 mg, 1.0 eq, 0.39 mmol), obtained in example
56 and Mg(OMe), (16.5 mg, 0.5 eq, 0.20 mmol) the desired salt as a powdery solid (
20  quantitative yield) following the procedure of example 54.
Mp: 102-104 °C.



1.47-1.61 (m 3H); 1.69-1.74 (m 1H); 1.89-1.97 (m 2H), 2.92 (d, J = 4.0
Hz, 1H):; 2.93 (d, J = 2.0 Hz, 1H); 3.09 (dd, J = 11.2, 7.8 Hz, 1H);
3. 18- 3. 30WOmp/03Hp1 3.36 (s, WO 03/ 033481 PCT/|B02/ 04275 1PETAB)Z043731- 3. 48

(m 2H); 3.90 (t,

J =6.0 H, 1H), 4.06-4.10 (m 1H), 4.19 (q, J = 7.2 Hz,
J = 8.8 Hz, 2H); 655665(aromatics, 2H); 6.79 (d, J =7.2

2H); 6.54 (d,
Hz, 2H); 7.04 (d, J = 8.8 Hz, |R(Q§t) cm 1: 3396 (br), 2930, 1741,
1613, 1518. 5 Mass miz (d): 441 (M+1) anpl e 65

(2S)-3-[4-{3-(2- prog%I-B 4- di hydr o- 2H benzo [ b]

[ 1, 4] oxazi n- 4-

Iam no} phenyl]-2-net hoxypropanoic acid 10 H Et hyl

(25)-3-[4-13 E@Kpr opy! - Jp4-slifryxd (20m3‘ﬂy139ﬂZﬂi}biro-hﬁ,—ﬂdlﬁ?ﬂMHlmj(ﬂmzm-4-?’l))

yl )propyl am no}p
obtained in eBF&PrHF‘@“H&PhWQ P8

enyl ] - 2- met hoxy Fropanoate 240 ng, 1 eq, 0.55 mmo
horRYreRaRe3ts owi ng t he procedure of exanple

53 to obtain the title corrpound (164 ng, yleld 73 %9 as viscous liquid. 15
1H NWVR (200 MHz, CDC13) 8: 0.96 (t, = 7.0 Hz, 3H); 1.44-1.67 (m 4H);

. i , J = 7.0 Hz, £.900-3.33 (m 8 H: 3.38 (s, 3H):
3.92-4.06 (m 2H); 4.60 (bs@iﬁgSSGGG argaga}ihcs 4H); 6.78 (d, J =

1.91 (quintet

7.4 Hz, 2H); 7.06 (d, J = N2H) 3397, 2930, 1727,
1606, 1504. 20 Mass miz (ES): 413 HEQNE, 1237 (MB+1). Exanpl e
66 (S)-3-[4-{3-(2-propyl -3, 4-di hydr o- Z%benzo [b] [1,4]

oxazi n-4-yl°) propyl am no} phenyl ] -2-net hoxypr opanoi ¢ aci d magnesi um salt 25

WO 03/033481 156 PERPIESE 352 eNgey - (f-amtopheny hpropanosts (500 mg, | cg, 2.24

10

15

20

25

mmol) obtained in preparation 21, and 3-(2-methyl-3,4-dihydro-2H-
benzo[b][1,4]oxazin-4-y)propylbromide (666 mg, 1.1 eq, 2.47 mmol) obtained in
preparation 18, and following the procedure of example 52, the title compound (340
mg, yield 38 %) was obtained in the form of mixture of diastereomers as viscous
liquid.

'H NMR (200 MHz, CDCls) &: 1.25 (t, J = 7.2 Hz, 3H); 1.36 (d, ] = 6.4 Hz, 3H);
1.80-2.00 (m, 2H), 2.92 (d, J = 6.2 Hz, 2H); 3.02-3.50 (m, 9H); 3.90 (t, ] = 6.2 Hz,
1H), 4.10-4.30 (m, 3H), 6.54 (d, J = 8.3 Hz, 2H); 6.65 (t, J = 7.2 Hz, 2H); 6.80 (d, J
=7.2 Hz, 2H); 7.05 (d, J = 8.3 Hz, 2H).

IR (neat) cm™: 3398 (br), 2928, 1741, 1613, 1520.

Mass m/z (CI): 413 (M+1).

Example 59
(25)-3-[4-{3-(2-methyl-3,4-dihydro-2H-benzo[b] [1,4] oxazin-4-
yDpropylamino}phenyl]-2-methoxypropanoic acid

@EZ]/ CO,H
NN

H Yom
N e
H
Ethyl (285)-3-[4-{3-(2-methyl-3,4-dihydro-2H-benzo[b][ 1,4 ]oxazin-4-

yl)propylamino}phenyl]-2-methoxypropanoate (170 mg, 1 eq, 0.413 mmol),
obtained in example 58, was hydrolyzed following the procedure of example 53, to

obtain the title compound (100 mg, yield 63%) as viscous liquid.



From (2S)-3-[4- {3-(2-propyl-7-3, 4-di hydro-2H benzo[b] [ 1, 4] oxazi n-4-

yl ) propyl am no} phenyl]-2-ethoxypropanoic acid (140 ng, 1.0 eq, 0.34 mmol),
obt ai ned wo oenapl e 65 and Mg(Owe)2 (14.5 ng, 0.5 eq, 0. 1PCmBO2o42te
desired salt 5 as a powdery solid ( quantitative yield) follow ng the
procedure of exanple 54. My: 172-174 C. Exanple 67 Ethyl
2-1isopropoxy-3-[4-{3-(7-fluoro-3, 4-di hydr,9- 2Hbenzo [b] [1, 4] oxazin-4-yl)
to propyl am no} phenyl] propanoate H1 Starting from et hyl

obt ai ned | n” pr MR RBMES GHBLEBERIF 16003 P army B2, oM 2 ds.

benzo[ b] [ 1, 4] oxe®nk)- 14Hy|3)W(@9yJHavom ﬂexzm&;tmgmm (ﬂg eﬂ) 6558, yEBl3)HAbt ai ned
in 15 preparation 10, and follo the Eroce ure of méle 52, the title

conpound (700 2Hg6-69{tef 67@1H%2% P bt é&%%%ﬂs%ds‘ T 5422 H NVR (200
MHz, CDC13) SIRO(@S)&HI 3@91=263(2 147, 18(#@ ,156'6 16 (d, J =6.2 Hz, 3H); 1.23
(t, J =7.2 3H); -1.88°(m 2H): 85289(m 2H) ; 3.17-3.24(m
4H); 3.33 {t, Massm/?(CéI)HzSS(Mdl)l) 3.40-3.60 (m 1H); 3.99 (t, J = 6.0 Hz,
1H), 4.11-4.23 (m 20 4H), 6.48-6.55 (aromatics, 3H); 6.63 (d, J = 8.3 Hz,
2H); 7.08 (d, J 8.3 Hz, 2H). IR (neat) cm1: 3396 (br), 2939, 1729,
1615, 1514. NBE@W‘QGQCI) 445 (M+1). WD 03/033481 127 PCT/ | B02/ 04275
Exanpl e 68 2-1 I [ 1, 4]
oxazin-4-yl) %rgg?o)?p%angleg{}fg%%%lgg%%a%%?%lzglbﬁﬂdﬂ%{n% ?gb%gi‘aﬂnﬁ@]

2- i sopr opoxy - pHeayl]-3-rozthpxypyppa®idacil magnesimsalenzol b] [ 1, 4] oxazi n- 4-

yl ) propyl arj;a no} phenyl ] propanoate (600 ng, 1 eq, 1.35 mmol), obtained in
exanpl e , was hydrolyzed foll owing the procedure of exanple 53 to obtain
the title conpound (240 ng, yield 43 % as viscous |ipuid.

©
N S C02 M92+
K/\N

H OMe

- 12
From (28)-3-[4-{3-(2-methyl-3,4-dihydro-2H-benzo[b][1,4]Joxazin-4-
yl)propylamino} phenyl]j-2-ethoxypropanoic acid (90 mg, 1.0 eq, 0.23 mmol),
obtained in example 59, and Mg(OMe), (10.1 mg, 0.5 eq, 0.12 mmol) the desired
15  salt as a powdery solid ( quantitative yield) following the procedure of example 54.
Mp: 160-162 °C.

Example 61
Ethyl 3-[4-{3-(2-propyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yI)
20  propylamino}phenyl]-2-ethoxypropanoate

@[z]/\/ CO,Et
L~

OEt

Starting from ethyl 2-ethoxy-3-(4-aminophenyl)propanoate (325 mg, 1 eq, 1.37 -
mmol) obtained in preparation 1, and 3-(2-propyl-3,4-dihydro-2H-



1H NWR (200 MHz, CDC13) 6: 1.01 (d, J = 6.2 Hz, 3H); 1.16 (d, J = 6.2 Hz,
3H); 10 1.91(quintet, J = 6.7 Hz, 2H); 2.84 (dd, J = 14, 8.1 Hz, 1H); 3.00
(dd, J =Ww0,0343338+Hz, 1H); 3.16-3.34 (m 6H); 3. 42-3. 60 (IPCTZIB{)Z/0447506 (dd,
J=8.1, 4.2 Hz, 1H), 4.20-4.25 (m 2H), 6.09 (bs, 2H); 6.47-6.58
(aromatics, 5H); 7.06 (d, J = 8.3 Hz, 2H). IR (neat) cm1: 3388 (br), 2932,
1722, 1616, 1513. Mass niz (d): 417 (I\/{k% . 15 Exanpl e 69 2-isopropoxy- 3-
[ 4- {3 (7-fluoro-3,4-di hydro-2H benzo [b] [1, 4] oxazin-4- yl)propyl am no}

phenyl ] propanoj ¢ nlsa + 20 J

D eop bpoxy- At L PR P oA ATt dr 6 b} T Ll A

yl') propyl am nojphuestioh] 19 @ﬁ@ﬂ@loﬁn@&h@lpl(ozé&ﬂrdmvex&nﬂe 89, th®+id cdifdund (3abt ai ned
0.29 nmol) the deS|red salt

from exanple 68,

as a powdery B8 Ylég@'\%gma? Péfm&vilﬁ@fal)m POMLEWE R FiRECTEOBER db M ECHFS
exanmpl e 54. WGi{d&d 033481 128 Mp: 110 C PCT/ | B02/ 04275 Exanple 70 5 Ethyl
(25)-3-[4-{3-(2-nethyl - 7-f1| uoro- 3 }/dro-ZH-benzo ({Id] %1 4] oxa2|n 4-yl)
propyl am no} phéhyMR 0%@%%@%985(@ #7-03tm 3H)ingl % E-dm

(S) - 2- met hoxy-@-)(47. @'HZHQHPQW)L])W aﬂmaiﬁl (quQi@éthgs6i}%q2H? 2% (éOJ ml )
obtained in preparation 21 a fluoro-3 ro-

benzo[ b] [ 1, 4] Kazith: %9913)4&(69)7%&)415 élé5 @MlH}ré’ 94 (1, 24 Bz, 41%)%6@)4 28bt ai ned
in preparatiog, kfy @fﬁjéiﬁqu QWILNY i AN GeLG ?IzoiH)eﬁaiWJieJ ) I—fzh§Hs itlhe

conpound (380 " ny, i/ was obtained in formof mXxture Of
di ast er eorers 285 (; cc&ﬁstlzinw d. 15 1H NMWR (200 M—lz CDC13) 6: 1.20-1.40

(m 6H: 1,80-g Q0xf &h' 2o (), 995531941, 1816, 1520.

Mass m/z (CI): 455 (M+1).

Example 62
3-[4-{3-(2-propyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino}
15  phenyl]-2-ethoxypropanoic acid

@ j/\/ CO,H

OEt

Ethyl 3-[4-{3 —(2-propy1—3 ,4-dihydro-2H-benzo[b][1,4]oxazin-4-
yl)i)ropylamino}phenyl]-2-ethoxypropan0ate (305 mg, 1 eq, 0.67 mmol), obtained in
example 61, was hydrolyzed following the procedure of example 53 to obtain the
20 title compound (177 mg, yield 62 %) as viscous liquid.
'H NMR (200 MHz, CDCl3) &: 0.97 (t, J = 7.0 Hz, 3H); 1.18 (t, J = 7.2 Hz, 3H);
1.40-1.80 (m, 4H); 1.92 (quintet, J = 6.7 Hz, 2H), 2.80-3.62 (m, 10 H); 3.95-4.15 (m,
2H); 4.60 (bs, 2H); 6.55 (d, J = 8.3 Hz, 2H); 6.64 (t, J=7.0 Hz, 2H); 6.79(d,J=7.2
Hz, 2H); 7.06 (d, J = 8.3 Hz, 2H).
25 IR (KBr) cm™ 3500, 2931, 1724, 1606, 1504.
Mass m/z (ES): 427 (M+1), 853 (Mz+1).



2H); 3.02-3.40 (m 9H); 3.90 (t, J = 6.3 Hz, 1H), 4.10-4.30 (m 3H),
6.40-6.60 (aromatics, 5H); 7.05 (d J =8.3 H, 2H. IR (neat) cm 1. 3450
(br), 29280038081 1617, 1515. Mass mz (C): 431 (Mrl). POTHReM@ERE 71
(2S)-3- [4-{3-(2-nmethyl-7-fluoro-3, 4-di hydro-2H benzo [b] [1,4] oxazin-4-
yl) propyl am no} phenyl ] - 2- met. hoxypr opanoic acid H 25 Ethyl
(25)-3-[4-{3-(2-nethyl -7-fl uoro-3, 4-di hydy,0- 2H benzo[ b] [ 1, 4] oxazi n-4

yl ) propyl am no} phenyl ] - 2- met hoxypr opanoate (380 ng, 1 eq, 0.88 nmol),
obt ai ned WO 03 03348@ PCT/ 1 BO2/ 04275 129 in exanple 70, was hydrol yzed
fol l owing the YRR e of exanple 53, to obtain the title compound (150

my, yield 43 9%3-[£33-A-propyb3, hidihljdio-zﬂ-béﬂh’ﬁibmm]bﬂ\{kihA Arbpylamine. 37 (d, J =
6.2 Hz, 3H); 1.80-2.00 - 60 (1p, 13H); 3.98 (dd, J = 7.0,
4.3 Hz, 1H), 4P11°3WH.'738‘11%’¥P{PY3Q“°“63 megﬂﬁﬁ‘“ﬂss Gromatics, 5H): 7.10 (d, J =
8.0 Hz, 2H). IR (KBr) cm 1: 3400 (br), 2930, 1729, 1614, 1513. WMass niz
(ES): 403.3 (M+1), 805.5 (M2+1). Exanple 72 10

(2S)-3-[4-{3-(2-net hyl-7-fluoro-3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n- 4-

yl ) propyl am no} phenyl] - 2- thﬂfif[§?fﬁbxc’aC|d nagn8§|un1salt My 2+ N H
12 From

(2S)-3-[4-{3-(2-net hyl -7-fl poro- 4BU|hydiE;EIfBHﬁzofb [Mkn]oxa2|n 4- 15

yl ) propyl am no} phenyl]-2-e hoxyproﬁandk (060 ng) 1.0 eq, 0.37 mmol),
obtained in exanple 71, and| My( Ow) 2 (16Hng, 0.5 eq, 0/185 nmol) the
desired salt as a powdery golid ( quantitative yield)|$ollow ng the

procedure of exanple 54. Md: 208-210 C.
From  3-[4-{3-(2-propyl-7-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino}

phenyl]-2-ethoxypropanoic acid (164 mg, 1.0 eq, 0.39 mmol), obtained in example
62, and Mg(OMe), (16.5 mg, 0.5 eq, 0.20 mmol) the desired salt as a powdery solid
( quantitative yield) following the procedure of example 54.

10 Mp: 104-106 °C.

Example 64
Ethyl (28)-3-[4-{3-(2-propyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)
propylamino}phenyl]-2-methoxypropanoate

o
©:N]/\/ N CO,Et
K/\ H OMe
15
Starting from ethyl (S)-2-methoxy-3-(4-aminophenyl)propanoate (312 mg, 1 eq,
1.140 mmol) obtained in preparation 21, and 3-(2-propyl-3,4-dihydro-2H-
benzo[b][1,4]oxazin-4-yl)propylbromide (460 mg, 1.1 eq, 1.54 mmol) 'obtained in
preparation 19, and following the procedure of example 52, the title compound (255
20 mg, yield 69 %) was obtained in the form of mixture of diastereomers as viscous
liquid.
'H NMR (400 MHz, CDCl3) &: 0.99 (t, J = 6.8 Hz, 3H); 1.26 (t, J = 7.2 Hz, 3H);
1.47-1.61 (m, 3H); 1.69-1.74 (m, 1H); 1.89-1.97 (m, 2H), 2.92 (d, ] = 4.0 Hz, 1H);
2.93 (d, T =2.0 Hz, 1H); 3.09 (dd, J = 11.2, 7.8 Hz, 1H); 3.18-3.30 (m, 3H); 3.36 (s,



The conpounds of the present invention | owered-random bl ood sugar |evel,

20 triglyceride, total cholesterol, LDL, VLDL and increased HDL. This was
denonstr awed3y348n vitro as well as in vivi ani mal experi PEMIB02/04275
Denonstration of Efficacy of Conpounds A) In vitro: a) Determ nation of
hPPARa activity 25 Ligand binding domain of hPPARa was fused to DNA bi ndi ng
domain of Yeast transcription factor Gal,.4 in eucaryotic expression
vector. Using superfect WO 03/033481 130 ﬁCT/IBOZ/04275 (Q agen, Gernmany)
as transfecting reagent HEK-293 cells are tr e pl asm d
2nd 5 report ersHBi AaArd b BHR hY e p Qi SRS GEHE tar et 1By Chia
specific pr omgrzﬁ)wm%nmwmezﬁﬂ@s@ @45 didrigiceMH)cons entr-ayboms after
42 ‘hrs of transfection and incubated overnight. Luciferase act|V|ty as a
function of cd?%bﬂﬁﬂ(%lbﬁ%%ﬁﬁéﬁactlvatlon capacity of PPARa will be

measur ed u5|anﬂ§g%fg lkggéuﬁﬁzgyjlmﬁP@gbaHQg USA) in Top Count (Ivan
Sadowski, Brendan |1, Peter Broag and N@Ivyn Hollis. Gene. 1992. 118:
137 -141: SupeMreav/zteRiddMildn Reagent Handbook. February 1997. Q agen,
Germany). b) Determ nation of hPPARy activity 10 Ligand bi ndi ng donmai n of
hPPARyl is fused to DNA binding domain of Yeast transcription factor GAL4
in eucaryotic Exgmmes8fon vector. Using |ipofectanmine (G bco BRL, USA) as
transfecting r ni_ s HEK I 5 i .asm d and a
reporter pl asn?gﬂﬁg‘? 6%%@?%%%dﬁ%%‘?gggs%&ggniﬁq@ﬁ%z}gn‘{ g]ylgllf}b%g\Li pecific
pronot er. Conpehenyl] Camethexyidpanoig acld M concentration 15 after 48 hrs of
transfection and i ncubated overnlqﬁt LUC|ferase activity as a function of

drug bindi ng/activation capaci mnll be measur ed usi ng Packard
Luclite kit (Packard, USA) in d Top #h Sadowski, Brendan
Bell, Peter Broag and Mel vyn Fbll 1 8 137 -141; Quide to
Eukaryotic Transfections with Catl eagents Life Technologles
G BCO BRL, 1§JSA). Exanpl e NoCOncentratlthPARaCOncentratlonPPARy 350

Mi. 71M8. 0 Ethyl (28)-3-[4- {3-(2-propyl-3 4-dihydro-2H-benzo[b][ 1,4 Joxazin-4-

yl)propylamino} phenyl]-2-methoxypropanoate (240 mg, 1 eq, 0.55 mmol), obtained
in example 64, was hydrolyzed following the procedure of example 53 to obtain the
title compound (164 mg, yield 73 %) as viscous liquid.

15 'H NMR (200 MHz, CDCls) &: 0.96 (t, J = 7.0 Hz, 3H); 1.44-1.67 (m, 4H); 1.91
(quintet, J = 7.0 Hz, 2H), 2.90-3.33 (m, 8 H); 3.38 (s, 3H); 3.92-4.06 (m, 2H); 4.60
(bs, 2H); 6.55-6.66 (aromatics, 4H); 6.78 (d, J = 7.4 Hz, 2H); 7.06 (d, ] = 8.2 Hz,
2H).
IR (KBr) cm™: 3397, 2930; 1727, 1606, 1504.

20 Mass m/z (ES): 413 (M+i), 825 (My+1), 1237 (M3+1).

Example 66
(5)-3-[4-{3-(2-propyl-3,4-dihydro-2H-benzo[b]{1,4] oxazin-4-yl)propylamino}
phenyl]-2-methoxypropanoic acid magnesium salt

25



950 MA.61 M5.2 1850 M4. 41 ML.2 2350 M4. 21 MA. 4 2750 MA.31 MB.5 20 c)

Det erm nation of HMG CoA reductase inhibition activity Liver m crosone
bound r edwotoa®ss4Bs prepared from 2% chol estyram ne fed r&C3/1BO2/0RTH dar k
cycle. Spectrophotonetric assays are carried out in 100 nM KH2POX, 4 mM
DTT, 0.2 nM NADPH, 0.3 mM HMG CoA and 125 g of liver WD 03/033481 131
PCT/ 1 B02/ 04275 m crosomal enzyne. Total i1eeaction m xture vol unme was kept as
1 mM. Reaction was started by addition of HM5G CoA. Reaction mxture is

i ncubated at 37 C for 30 m and decrease in absorbance at 340 nm was
recorded. Reaction m xture|w thout nsulstrate was used as bl ank (Gol dstein,

J. L and Brown, M S. Proghess nder st andi ng tt’@ LDL receptor and HMG
CoA reductase, two nmenbrang proleig egti gldt eé\%%‘sna chol esterol .
J. Lipid Res. 1984, 25: 14%0 - . @ Hgmp swill inhibit the
HMG CoA reductase enzyne. B)In vivo 10a Cacy in genetic nodel s Miutation

in colonies of |laboratory animals and ditf ferent sensi tivities to dietary
regi mens have made the devel opnent of ani mal nodel s wHh non-insulin

dependent di agbes and hyDesdlDdalyiges9n) AT LADEBYL wiAGnLOSU! |

resi stance possible. such as db/ db and ob/ob (D abetes
(1982) 31(1) :yDpropglemini}cpheanit2ztekepropanoicassidt@4hane bled. dtersidd by t he

various | abora ) g @pﬁ 2T \Via}d dq;ﬂ%ease
and testing tht'ejpaé ?%%%51*%?6%%%%3@@@%‘&_. ’c'on%oun abet ees (1983)
32: 830- 838 AnnpowRep solShfduntitRes. yiel dabllovit® ¥ procséure Qf &apleTie hormzygous
ani mal s, E%; lﬁﬁ# 1C}Q/ogb m ce devel oped by Jackson Laboratory, US, are
obese, hypergl B hyperinsulinem c and insulin resistant (J. din.
I nvest., (1990) 85 : 962-967), whereas heterozygous 20 are |ean and
nor nogl ycem c.EXIarllnpqg)é,pb nodel , nouse progressively devel ops

Ethyi 2-isopropoxy-3-[4-{3-(7 -ﬂuoro-3,4-dihydr0-2H—benz0 [b][1,4]oxazin-4-yl)

10  propylamino}phenyl] propanoate
F: O .
\©iN] CO,Et
K/\ OY
Starting from ethyl 2-isopropoxy-3-(4-aminophenyl)propanoate (650 mg, 1 eq, 2.59
mmol) obtained in preaparation 22 and  3-(7-fluoro-3,4-dihydro-2H-
benzo[b][1,4]oxazin-4-yl)propylbromide (781 mg, 1.1 eq, 2.85 mmol) obtained in
15  preparation 10, and following the procedure of example 52, the title compound (700
mg, yield 61 %) was obtained as viscous liquid.
'H NMR (200 MHz, CDCl3) 8: 0.98 (d, J = 6.2 Hz, 3H); 1.16 (d, J = 6.2 Hz, 3H);
1.23 (t, T = 7.2 Hz, 3H); 1.81-1.88 (m, 2H); 2.85-2.89 (m, 2H); 3.17-3.24 (m, 4H);
3.33 (t, J = 7.3 Hz, 2H); 3.40-3.60 (m, 1H); 3.99 (t, J = 6.0 Hz, 1H), 4.11-4.23 (m,
20 4H), 6.48-6.55 (aromatics, 3H); 6.63 (d, ] = 8.3 Hz, 2H); 7.08 (d, J = 8.3 Hz, 2H).
IR (neat) cm™: 3396 (br), 2939, 1729, 1615, 1.514.
Mass m/z (CI): 445 (M+1).



i nsulinopenia with age, a feature commonly observed in | ate stages of human

type Il diabetes when bl ood sugar |levels are insufficiently controll ed.
The st at ewofo3fa8reas and its course vary according to treTnBe#4375 Si nce
this nodel resenbles that of type Il diabetes nellitus, the conpounds of

the present invention will be tested for blood 25 sugar and triglycerides
| owering activities. Male C57BL/ KsJ-db/dh, mice of 8 to 14 weeks age, having
body wei ght range of 35 to 60 grans, bred at Dr. Reddy's Research

Foundati on (D%g% ani mal house, were used in the experinent. The mce are
provided with RS feed (National Institute of Nutrition (NN,

Hyder abad, | ndig)prapexysi[4i3-{Emuoret3d-dihgdro-21ibetizo[b][8]oS4kinaiymrl S havi ng
nore than 350 ng / dl bl ood sugar will be used for testing. The nunber of
animal's in eadioRRponRhenylipiapaReis pdd 481 132 PCT/ | B02/ 04275 Test conpounds

are suspended on 0. 25% carbo th cellulose and adm nistered to test
group at a dose of 0.1 ng to / 1kg through oral gavage daily for 6
days. The control group receiv fcle e~10CHH kg). On 6th day the

bl ood sanples will be collected onq\DpQr d m ni stration of test
compounds / 5 vehicle for assessing~t h&i"biho ogidzr'activity. The random
bl ood sugar and triglyceride |evels cantbe neasured by collecting bl ood
(100 1) throughyAr bi t ab_igiphdpoxy-85418-(NEREHIIU-8B516 2Pi-bdnds ][il,ﬂ?cixh'iiﬁlﬂ-
contai ni ng EDTA 'whi ch was centrifuged to obtain plasma. The plasma gl ucose
and tri gl yceriawpywéna phenyllprersnsais (P @me.peed: l et R.Abtajnedyy egamplose

oxi dase and 1070146 ook FOMASh 3R Ska ATSSaBRRYEP 1§ BhaiRerdyus. Lab.

Di agnosti c Di vi Sion Hyder abad, "I ndi a) nmethods respectively. The
bl ood sugar arrdmppurnyl @é@migddeld¥dkeras migeawliavidt i es of the test conpound are

Co UL 3 s ACHR HIE G0N, st i s S ppc g obpenned for
ConpoundDose (Infj(4uiktgh RechitHe.2HDi A8B(dod=Tri Gl Vieetilyd.06(db dsel 4 ¢ diz,
(A Lowering (Y. 3 16.3.34 (m, 6H); 3.42-3.60 (m, 1H); 4.06 (dd, I = 8.1, 4.2 Hz, 1H), 4.20-4.25

(m, 2H), 6.09 (bs, 2H); 6.47-6.58 (aromatics, SH); 7.06 (d, J =8.3 Hz, 2H). .

IR (neat) cm’': 3388 (br), 2932, 1722, 1616, 1513.

Mass m/z (CI): 417 (M+1).

15
Example 69
2-isopropoxy-3-{4-{3-(7-fluoro-3,4-dihydro-2H-benzo[b] [1,4]oxazin-4-

yl)propylamino} phenyl]propanoic acid magnesium salt

jhee 3
N CO, Mgz+
Ny

20 -
From 2-isopropoxy-3-[4-{3-(7-fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-

yl)propylamino}phenyl]propanoic acid (240 mg, 1.0 eq, 0.57 mmol), obtained from
example 68, and Mg(OMe), (25 mg, 0.5 eq, 0.29 mmol) the desired salt as a
powdery solid ( quantitative yield) following the procedure of example 54.



333329 1831635 The ob/ob mice were obtained at 5 weeks of age from

Bomhol tgard, Denmark and were used at 8 weeks of age. Zucker fa/fa fatty
rats wer ewobsasyed from |ffaCredo, France at 10 weeks of pagaBe@2iser e used
at 13 weeks of age. The aninmals 20 were nmi ntai ned under 12 hour |ight and
dark cycle at 25 1 C Aninmals were given standard |aboratory chow (NN,
Hyderabad, India) and water, ad libiturmg (Fujiwara, T., Yoshioka, S.,

Yoshi oka, |., Ushiyama, | and Hori koshi, H  Characterization of new oral
anti di abetic Sgpe% 045 Studies in KK and ob/ob mce and Zucker fatty
rats. Diabete gd 1549 -1558). 25 The test conpounds were
admnistered at 0.1 to 30 ng/ kg dose for 9 days. The control aninals
received the vehicle (0.25 % carboxvnet hvl cel | ul ose, dose 10 ni/kg)

t hrough oral gavage. WD 03/033481 133 PCT/1B02/ 04275 The bl ood sanmpl es were
collected in fmd@leame 1 hour after drug adm ni strati on on 0 and 9 day of

treatnent. The was collected from.pt 2 r bi i nus t hrough
hepari ni sed czgﬁ“!fll é?‘?zl W-EritAnetbyr 5 {lﬁ?rﬁg" ‘Pﬁﬁ'é’ ro- §on[éﬁ1n#ﬁ’f‘?%ﬁt :})o

pl asma sanpl e pygsy1HRRd! pieffl] ROhethbiyph yFohtie, gI ucose, free fatty aci d 5
total chol esterol and 1 nsu |n estimations. Measurenment of plasm
triglyceride, glucose, total cholesterol was done using comercial kits
(Dr. Reddy's Laboratory, DipgnQstnhc Division, | ndia). The plasma free
fatty acid was neasured using co rcial - Ki t from Boehringer Mannhei m
Germany. The plasma insulin wa TRasur ed using LR kit (BARC, India).
The reduction of various paraneter 0 e ﬁ:lgmg cal cul at ed accordi ng
to the fornmula given below. In ob/o Ne al glucose tol erance test was
perfornmed after 9 days treatnent. Mce vvere fasted for 5 hrs and

chal | enged Wi tdy, @, Sggﬁérhgzﬂgi (@JZL&ﬁ&ﬁ&cyof al- irﬂmoph-gﬂﬁ)ﬂ%lﬁﬁga@?ﬂmmn%@ 1 6gr 224

collected at 0O, 1 for estimat | ucose
| evel s. 1510Thenaslyepbiaised ain m@%’aﬂaﬂgnf?]onar“@hé @rnedey - gero 8ﬂfdélﬁ’dﬁ‘? T Zucker

‘;)g'sfsgsgat S .S :)bggzt%%@[ﬁﬂakazﬁrh@yﬂﬁeéﬁidb&ﬁmz@wﬂ@%ngfl 1 g, PLESEAL) bhMBBd N al so

preparation 17, and following the procedure of example 52, the title compound (380
mg, yield 40 %) was obtained in the form of mixture of diastereomers as viscous
liquid.

15 'HNMR (200 MHz, CDCl3) : 1.20-1.40 (m, 6H); 1.80-2.00 (m, 2H), 2.90-3.02 (m,
2H); 3.02-3.40 (m, 9H); 3.90 (t, J = 6.3 Hz, 1H), 4.10-4.30 (m, 3H), 6.40-6.60
(aromatics, 5H); 7.05 (d, J = 8.3 Hz, 2H).
IR (neat) cm™: 3450 (br), 2926, 1740, 1617, 1515.
Mass m/z (CI): 431 (M+1).

20
Example 71
(25)-3-[4-{3-(2-methyl-7-fluoro-3,4-dihydro-2H-benzo|[b] [1,4]oxazin-4-
yl)propylamine}phenyl]-2-methoxypropanoic acid
AGSA
O.H
N <02
Lo~ H “OMe
25  Ethyl (28)-3-[4-{3-(2-methyl-7-fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-

yDpropylamino}phenyl]-2-methoxypropanoate (380 mg, 1 eq, 0.88 mmol), obtained



utility as a prophylactic or regular treatnent for diabetes, obesity,

cardi ovascul ar disorders such as hypertension, hyperlipidaem a and ot her
di seases;wa3i083488 known fromthe literature that such dipseaBesodarse
interrelated to each other. 20 Bl ood glucose level and triglycerides are

al so | owered at doses greater than 10 ng/kg. Normally, the quantum of
reduction is dose dependent and pl ateausp,at certain dose. b) Plasma
triglyceride and Cholesterol lowering activity in hyperchol esterolem c rat

nouse. Ani mal SRS fi MEAHEN A G BEgroerd R AR Bar o QB LR 25 1

C. Rats of 18@lecoR@Our@r(@as Rpdielies g)tas vdege liggide used for the experi ment .

Animal s are de | e % te d 1%
Sodi um chol at o P oYz ERhRr Y Bt at bRy e B FAGEPBRE: 2RhetTE ut e of
Nutrition (N N.6o Idmdqmpazds)s |(ﬂ@||:a]= 3@ oy 16, days4. 18’Jar3eugmoym) t185-6.70
experinental period the a mai nt ai ned on the WO 03/033481

PCT/ | BO2/ 0427 5arp5tich i) Jrl&(d(JP'eWtHZ 8D Bonnefis, M T., Rey, C and
Infante, R EffRagiss) @f'.3ub6 g,fr) bo sk @7290[[161I41 yars. | i pids and | i poprotein
synthesis in nornmo-" and hyperli pi denic rafs. Atherosclerosis. 1988. 74 :
215 - 225). Th¥asseye BEDBhAd Red?SpeMedb ni stered orally at a dose 0.1 to
30 ng/kg/day 5 for 3 days. Control group was treated with vehicle al one
(0.25% Carboxynet hyl cel | ul ose; dose 10 m/kg). The bl ood sanpl es were
collected in flesimplef® 1 hour after drug admnistration on 0 and 3 day of
conpound treat gent 4 e I 5 rbital sinus
t hrough heg)(gr i g?js‘%y gﬂg ﬁleglslgﬂfﬁl%ré%%g (gg}f’](?glzgil’ ﬁéﬂzoflﬂgﬁ 4I]&\’f‘t&‘&fti’le“rl lo.

centri f ugat i oryDybedamino phényllvamethosspropanoif 6¢ldtlllﬂgaP81@¢1(§P’ést erol, HDL and
triglyceride estimations. Measurenent of plasma triglyceride, total

chol esterol and HDL are were done using commercial kits (Dr. Reddy's
Laboratory, Diagnostic D \ATsi on, Indi a). LDL and VLDL] chol esterol were

calculated fromthe data ot ed total chol ester ol , 'HDL and
triglyceride. The reduction of i0 par amet ers exam,ned are
cal cul ated according to theg for N ExanH@/\eiﬁ cewlg eTot al HDLLDLVLDL

L 42
From (2;5');3-[4- {3-(2-methyl-7-fluoro-3,4-dihydro-2H-benzo[b][ 1,4 Joxazin-4-

15 yl)propylamino} phenyl]-2-ethoxypropanoic acid (150 mg, 1.0 eq, 0.37 mmol),
obtained in example 71, and Mg(OMe), (16 mg, 0.5 eq, 0.185 mmol) the desired
salt as a powdery solid ( quantitative yield) following the procedure of example 54.
Mp: 208-210 °C.
The compounds of the present invention lowered -random blood sugar level,
20  triglyceride, total cholesterol, LDL, VLDL and increased HDL. This was

demonstrated by in vitro as well as in vivi animal experiments.

Demonstration of Efficacy of Compounds
A) Invitro:
a) Determination of hPPARa activity

25 - Ligand binding domain of hPPARc was fused to DNA binding domain of

Yeast transcription factor Gal 4 in eucaryotic expression vector. Using superfect



No.mg / kg(% |IChol esterol 31077692548077 181077642607477 1 reduction; t
increase c) Plasma triglyceride and total cholesterol lowering activity in
Swi ss, 280aBisaasl mi ce and Gunie pigs Mal e Swi ss al bi no mpca/IB@AMp75and nal e
Qui nea pigswere obtained from NN and housed in DRF ani mal house. All

t hese animal s are maintai ned under 12 hour light and dark cycle at 25 1
C. Animals were given standard | aboratony, chow (NN, Hyderabad, |ndia) and
water, ad libitum SAMof 20 - 25 g body wei ght range 25 and Gui nea pi gs of

500 - 700 g b wei ght ar.e .use Pl . Q.

Varzin, Do ordpeys s FafliSeng SaetramtEin bons it ARG E e i s
fenofibrate, Wastr/ &ﬁBél&époB@H’ plaBORY/ MMgﬂ% Typéfafasd pori cﬂnmncbyna clisic acid
on plasma |ipo

O 3o | PR Ll A TS, RS LLBLIGIE 8 v o

adm ni st er ed @fadfécfioh andMctbated BieRBgHI Dﬁlfalfasd)ac&vitp as Bfﬂmtjémgf caypodnse for 6
days. Control mce are treated with vehig¢le (0.25%

Car boxynet Hy| d&dinglastigatiog sapacty oG withke f’@éﬁuﬁé%ﬁsb%ﬁ%a@rleucgmlﬁl st er ed

orally to GuingaRhig®sal 4 iioﬂ @o{éﬁ% K QAR IRendaR T BA, dRYS  BIERANLAO!
animals are treated wth vehicle (1 25% Car boxynet hyl cel L ul ose; dose 5

m /kg). The bNsduyns dtnblisesGeusr €983 | bt é%17 |ﬂ4¥,e§u1@ﬁr%/e‘fe Trangfsgiiora Reagentir ug

adm ni stratio are £9670 £ The bl ood was collected from
the retro- 10%1?1@?0%15] sf‘% S thrgﬁgi heparl n| sed capillary in EDTA

cont ai ni ng tubes. Aft er DeteminatfongdtiPBARypbtisdya sanpl e was separated for
triglyceride and tot aI chol esterol (Weland, 0. Methods of Enzymatic

anal ysis. Bergenneyelng ?ﬂdﬁ’n%cﬁgam of ?AR%Hﬁ Tysed 5 DNA Pifne domdiae 91 0.

Bi ochem 1969. 6: asur enen asma triglyce wer e done
usi ng comer ciﬁadastklttaasc(rianon Réad by ' ﬁﬂéhgmosaupary&mesapmaslon 1%eckydeVsibad,

I ndi a). COITpOlilp(gP) t%remrge Glbccl>< glglﬂ, %S&Se“ Gnst ectlng re(a:’ge%t/()HEK 293 cells are

transfected with this plasmid and a reporter plasmid harboring the luciferase gene
driven by a GAL4 specific promoter. Compound can be added at 1 uM concentration
15  after 48 hrs of transfection and incubated 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 Cationic Lipid Reagents. Life Technologies, GIBCO BRL, USA).

Example No Concentration PPARo Concentration | PPARy
3 50 pM a7 T M 3.0

9 50 uM 4.6 1 uM 6.2

18 50 uM 4.4 1 uM 1.2
23 50 pM 4.2 1 pM 4.4

27 50 uM 4.3 1 uM 3.5

20
c) Determination of HMG CoA reductase inhibition activity

Liver microsome bound reductase is prepared from 2% cholestyramine fed
rats at mid-dark cycle. Spectrophotometric assays are carried out in 100 mM

KH,PO4, 4 mM DTT, 0.2 mM NADPH, 0.3 mM HMG CoA and 125 pg of liver



31070 61027 151043 181061 d) Body wei ght reducing effect in cholesterol fed
hanmsters : Male Syrian Hamsters were procured from NI N, Hyderabad, India.
Ani mal s wierog/obiassed at DRF ani mal house under 12 hour |i gotr/iaeed4dzr kK cycl e
at 25 1 C 20 with free access to food and water. Aninmals are naintained
with 1% chol esterol containing standard | aboratory chow (NIN) fromthe day
of treatment. The test conpounds can be jgdm nistered orally at 1 to 30

ngy/ kg/ day dose for 15 days. Control group aninmals were treated with

vehicle (MIl Q water, dose_10. m/kg/day). .Bod i ght r asured on
every 3'd day .mlﬁr@swlﬁ%%%gé‘fl W}qnéﬁ%r%%lﬁo}%mi%’é%ﬁﬁﬁé@' ﬁSa:EEE%%W@fJI ation
:'Ili Eer cenlt rsla@ltte@téy @diﬂitiéhd&f@md} @Mﬁ.&{efaétidnl’rflﬂhﬁéiﬁﬁﬁdﬂﬁﬁed at 3t @ foe BOhSt er ol
Wi e calculated according to the fornmula : Perycent . reduction. (9 1 7TT
/ Or X 100 TCand deﬂsas@cn:abZ%’i%én‘iﬁa%} LONRIP oY 2sgFeEer, ec{ré‘?‘i&&"l‘)"dﬁlx-furZe‘i’”é‘g"d/‘%y_

treated group (Wgdd® wh§ used @§tbISRY (GORSER] TOLOM Babwg MI 1S .=Prbgfebs day
treated group value 2. LDL and VLDL chol esterol levels will be calculated
accordi ng tso tunderstapding Tk repeptgl JrdeiMGeCod ppduciass, dwe dpegrorang mejeigs = |

Total chol est gfQliesyiddDineiRhRSIhBIeRbrot. IPLipid RN 984, B: £4%50]-e 168y, Otheitékt
mg/ d1=[ Total chol esterol -HDL chol esterol -LDL chol esterol] no/dl.
compounds will inhibit the HMG CoA reductase enzyme.

B) In yivo
a) Efficacy in genetic models
10 Mutation in colonies of laboratory animals and different sensitivities to

dietary regimens have made the development of animal models with non-insulin
dependent diabetes and hyperlipidemia associated with obesity and insulin resistance
possible. Genetic models such as db/db and ob/ob (Diabetes, (1982) 31(1) : 1- 6)
mice and zucker fa/fa rats have been developed by the various laboratories for
15 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 : 962-967), whereas heterozygous
20 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 blood
25  sugar and triglycerides lowering activities.

Male C57BL/KsJ-db/db mice of 8 to 14 weeks age, having body weight range
of 35 to 60 grams, bred at Dr. Reddy’s Research Foundation (DRY) animal house,
were used in the experiment. The mice are provided with standard feed (National
Institute of Nutrition (NIN), Hyderabad, India) and acidified water, ad libitum. The

30  animals having more than 350 mg / dl blood sugar will be used for testing. The

number of animals in each group was 4.



WO 03/033481 137 We claim 1. Novel conpounds of fornmula (1) RR R3 ~~\1 X~
(CR1oR11 )Nn-W(CR~-0R~-1)m R2 N H R4 Ar PCT/1B02/04275 (1) their

derivati vwe,030888r anal ogs, their tautoneric forns, their PSTABeEM4ITHESr S,
their 5 polynorphs, their pharmaceutically acceptable salts, their

phar maceutical |y acceptable solvates wherein Rl, R2 and R3, R4 when
attached to the carbon atom are "sane qg, different and represent hydrogen,
hal ogen, hydroxy, nitro, cyano, fornyl or substituted or unsubstituted

groups selected frgm al kyl cl oal kyl, . al k . _cycl oal kox aryl,

aryl oxy, aral kyl, aFsil %6&&9,‘11’%%?@ JeEpdsd ,°nh§?édf°oéﬁr ?’fyn}?g’tygr%g?lﬁ*f%y‘l‘d, 10
het er oar yl oxy adhelfée@idtckoxbup aCy HoseaE Yl 10¥, to BYAhOX ¥althphgh @l Borage

acyl am no, nonoal kyl am no, di al kyl am no, a\réﬁ%l m no, -wgr | kyl ar’r;ti1 go,

al koxycar bony192ily &r\% davyc AheeRfol SRPBFIERFT (dose 1§ f(?&' K%?I 6th day
aryl oxyal kyl , Rd@bdsulds ¥lill be 8b1e¥lell Bhdhout RitGtakiaiistraBbk Op & 6RHEIHIM NO,
aryl oxycar bonyl am no, aral koxycar bonyl am no, carboxylic acid or its

derivatived, ofhislgforpssessingihg bilogiqabactitieri vati ves: one or both of R3 and

R4 represents oX0 Qe tRh@e WERURuMPERIt RRYcBh® 1Aklsashedet QekidfcRORy at om
R3 and R4 when attached to nitrogen atomrepresent hydrogen, hydroxy,

fornmyl or subsblictingdlood (UMsubshrpealt abita) soup ising heparieped canillay Ky fubes
cycl oal kyl , al kox: al,k . a e aryl,
oyeLoI0 PSSOy Bt pA TSN gulel 550
monoal kyl am nariglgéeidk yleasis mwan tROmaasyted nspectrongitiadally) i glagosarvixiviosd kyd |

aryl oxy, aral kox roar vyl oxy,.. heteroaral koxy, koxycar bonyl.,.

aryl oxycar Bonyd Yc\é]?rl'gfeﬁlg?d‘x%f&%%‘f%%%@asgIeﬁma{ ry#?&(d%gr]%lbb%%g%ﬁﬁc, Bfision

ar al koxyal kyl ,Kial Kyddritad, Intia) mathkds regeaivply, car boxylic acid derivati ves,
or sulfonic acid deriyatives; represents a het.eroat el ect ed from
oxygen or sul fur; %%@8?8@%?@ tﬂag'i’?‘ es%f("%ﬁlgl ?"Cﬁfﬁmg%‘lseﬂﬁfﬁl,pound &re

- O an' 1- ( CR1ORatkpateliRdcdrding & the formula.

No adverse effects were observed for any of the mentioned compounds of

15 invention in the above test.

Compound Dose (ﬁlg /kg) | Reduction in Blood | Triglyceride
Glucose Level (%) | Lowering (%)

3 3 33 : 29

18 3 16 35

The ob/ob mice were obtained at 5 weeks of age from Bomholtgard,
Denmark and were used at 8 weeks of age. Zucker fa/fa fatty rats were obtained from
IffaCredo, France at 10 weeks of age and were used at 13 weeks of age. The animals
20  were maintained under 12 hour light and dark cycle at 25 & 1 °C. Animals were
given standard laboratory chow (NIN, Hyderabad, India) and water, ad libiturn
(Fujiwara, T., Yoshioka, S., Yoshioka, I, Ushiyama, I and Horikoshi, H.
Characterization of new oral antidiabetic agent CS-045. Studies in KX and ob/ob

mice and Zucker fatty rats. Diabetes. 1988. 37: 1549 -1558).

25 The test compounds were administered at 0.1 to 30 mg/kg dose for 9 days.

The control animals received the vehicle (0.25 % carboxvmethvlcellulose, dose 10

mL/kg) through oral gavage.



25 R12 represents hydrogen or substituted or unsubstituted group selected
fromal kyl, aryl or aralkyl groups; o is an integer ranging fromO0-6; R10
and R11 awe osasmspr different and represent hydrogen or ®o3ubexi421ft ed or
unsubstituted group selected formal kyl, al koxy, aryl or aral kyl group; Ar
represents substituted or unsubstituted dival ent WO 03/ 033481

PCT/ 1 B02/ 04275 138 single or fused aromgij c or heterocyclic group selected
from di val ent phenyl ene, naphthylene, pyrrolyl, pyridyl, quinolinyl,

benzof uryl, dihydrgbenzofuryl, benzopyranyl, dihydrobenzopyranyl, indolyl,
i ndol i nyl, azai ndo %%&%ﬁi%ﬁ%‘e? nyFe C%@ﬁ“ﬁﬁo?“y ﬁegbgﬁ o?h%‘ﬁ%l@?yﬁug
Eelnzoxazol ?/Ik lgalﬁhhpsgra% 6@93&@9@@ oh%&hggﬁ.nna@tmmdl ‘5as|bdﬂ| eawfromlt#meyro- bond
al ogen, al kyl, substituted or unsubstituted a y roup or, for a bon

t oget her wi t h ofH@l s4juaclirueyr kpprigged Rﬁ’lﬁl"ébr’é‘séﬁ)f[g‘ t‘f)‘?gﬁa‘é‘b‘&n f“h’?@dl‘*%’g’y,

al koxy,  hal ogefifi@htof, pEERA By Whs seBaed dr i @loctitle, Whitdhs et 9 dciar al Kyl
or R6 fornms a bonfclII% toggt her vﬁﬁ R5;6§R7 re re%gcnts hydr ogen or substituted

or unsubst i5t utddl ghodersgol ged dewibiy FSHBAtEK MeasEgRISark plashar pelycerds) kyl
al koxyal kyl', alk0:ey ¢41R85K% terollHadlioh Q¥ME bRRRMIal kit YF. RBUDBOS BERRA My,
aryl am nocar bonyl, “acyl, heterocyclyl het er oaryl , heteroaral kyl groups;
R8' repr esent s ijaedtife Rivision ulndia) t Theoalagpa fipsshistacidu ey Teisups SBBett ed
fromal kyl, cygloalkyl wit3Gdth BRAAIEY MandRERT ¥, The NBABI0RENN Qhs
het eroaral kyl groups; Y represents oxygen, sulfur “or NR9, where RO
represents hydregeed osing abBIA thitt RARE, IndiakbTld regduetepngplh lipreous alagstetds f r om
al kyl, aryl, ]e§ant111¥1gc[ %%%ﬁgﬂed a&%ﬁi@ytl) tﬁ.é%ﬁﬁtﬁggﬁ&yﬂ)eloﬁet eroaryl, or

ps or repre

o . .
het er oar al Kyl "grou ents chiraf amne, chiral am ne al cohols

derived from chir al[n %Wd%o | gl;al %’iucg%_ t(ﬁ&gluclg‘gtegto%g %ffoﬁﬂd%ﬁersy%gf“ ut ed

or unsubstituted 5 or 6 nenbered cyclic structure containing carbon atons,
whi ch opt i onalttegtneoh Micaweredasted fapb brstiad ehadlgngadevidel satked! ghucornaallygen,

sul fur or nitr n, | hS [ OB Gror elinfatiol o OMPOUNd
according to cﬁ‘gﬁ)}r?offgaﬁ%ersgy% ?%ﬂeéafseggbbgtoi tlﬁggr?tgga%ﬁal?l tonRBfr arle 1geloect ed
from hal ogen, piagchagkebse laveds.0, thi o or unsubstinited or substituted groups
sel ected fromal kyl, cycloal kyl, al koxy, cycloal koxy, aryl, aralkyl,

aryl oxy, arsal koxy, Thaleksxiyeentay tesultsr fpdno theadbkdh micay @/ ®osicgl Lydker bk gatpcycl yl |
heteroaryl, heteroaral kyl - ' ¥l am no,
aryl am no, amsﬁ%%elsﬁt?}?’f tl%§ bgﬁlgg%b%%?géﬁ%ﬁﬁg%ﬁﬁg%%ﬁ%?ﬁgl’pﬁ%ﬁsﬁﬁga%%oups,

car boxvl i c aciudilior ad b proféhylactd by esgular tregulefitofor clizbefesl @hesityt, sarderviascatar ves;

substituents Oc{ljso%ersa gu%hsaes'\lh%ér?eglsigrg,ql%earﬁigiﬁgemig)éﬁél %ﬁ’le}(wseases; as it is known

. from the literature that such diseases are interrelated to each other.

20 Blood glucose level and triglycerides are also lowered at doses greater than
10 mg/kg. Normally, the quantum of reduction is dose dependent and plateaus at

certain dose.

b) Plasma triglyceride and  Cholesterol lowering activity in

hvperchblesterolemic 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 OC. Rats of
180 - 200 gram body weight range were used for the experiment. Animals are made
hypercholestérolemic by feeding 2% cholesterol and 1% sodium cholate mixed with
standard laboratory chow [National Institute of Nutrition (NIN), Hyderabad, India]

30 for 6 days. Throughout the experimental period the animals were maintained on the



al koxy, cycl oal koxy, aryl, aral kyl, aral koxyal kyl, heterocyclyl,
heteroaryl, heteroaral kyl, acyl, acyloxy, hydroxyal kyl, am no, acyl am no,
aryl am nowo oansasnl kyl , aryl oxy, aral koxy, al koxycarbonyl pcCaliRgd/@eisno,

al koxyal kyl , 30 aryl oxyal kyl, al kylthio, thioalkyl groups, carboxylic acid
or its derivatives or sulfonic acid-or its derivatives. W 03/033481 139
PCT/ | B02/ 04275 3. A conpound according tg,claim1l, wherein Rl, R2 and R3,
R4 when attached to the carbon atom are sanme or different and represent
hydr ogen ha

t hi oxo g}oup ‘?%é@HEXQ g??ﬁ%ﬁ 3 e&a Bgah%%&ﬁﬁgﬁéﬁg%gﬁggkﬁﬁ@%eor

attached to niddg ogen @tdanhﬂdeml&ae;&e@tn Rydragem QormdKyhd Hp&Gipidenicesft s
hydrogen atom or forns a bond ether with the adjacent group R6; R6
represents hyd@@@@ﬁﬂﬁpmﬁaﬁ%ﬁ75 Bg%ﬁ 2%¥gether with' R5; R7 represents
hydrogen or substituted or unsubstituted al kyl, aryl or aralkyl; Rs
rfaErFsent sI hydrogeﬂmrtest sab;sduhd' ﬂslﬁaﬁ@e@dmimmﬁdi&’ﬁcbrhﬂjditeiﬂcgé oups 33&igﬂ<gmagl from
a ar or m.and n are |nte rs, rangin om 4. A
corr%ound gécorfélf ng gay& al bl 3 SR K s §‘§?‘Ect‘”€‘ e(‘i‘i?ﬁ f‘lOE‘f h@ 25
3-[4-{3-(3, 4- d@ﬁb’&{y%ealsﬂdéﬂﬁl&b[, bd»s{eloﬁlﬂkéﬁﬂ n-4-yl)propyl am no} )

phenyl ] - 2- et hoxypr opanoat e ;

3-[4-{3- (3, 4- di hydride2 hoaénﬁaa[uﬁﬁ fveaq o%@gs?t?fl 40y fady sy | b pupo3fter  drug

phenyl | - 2- et hoy\RESPARBIN® and Bal of cdehftvhd treatment The blood was collected from

3-[4-{3-(3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n-4 :£ yl anmi no}

phenyl ] - 2- et ho&?ﬁ?ﬁ@pﬁh’@"ﬂt‘s@us thf()ug heparinised cap111ary in EDT contalnlng tubes. After

3-[4-{3- (3¢ Qemfgﬁg)ma# Begee[ Sl ﬂaexaéalafeé ¥or) 19%0 PoHoR TR} BIRNYdnk- 2-

et hoxypr opanoi c acid its salts ; +)

3-[4-{3-(3, 4- DiﬂESVd?réfieZ@SIl@éWZ@[ Mep&m}@k aﬁ plasma Jiiglyres g | tatdl pepgstreatyang- 2-

et hoxypr opan0| Hﬂcérg Wre Idbde 3 %%omm(erolal kits (Dr. Reddy’s Laboratory Dlagnos‘uc

3-[4-{3-(3, 4-D hydro-2H benzo ] oxazi n-4-yl ) propyl am no} phenyl | - 2-
et hoxypr opanoi Elvmqrd Iltﬁia)l EBL gnd V4.DL chglegtprobvig caulaipdrage theydatapgbtained

{2-(3-0x0-3,4-4 ng@{rb [
g{%o%ééfe tﬁ %ﬁ{L lmd éﬂcgﬁ&’ez Theeduction of various parameters

yI)ethyIanlno}p en oXypr opanoa
15 examined are calculated according to the formula.
Example | Dose Triglyceride | Total HDL |LDL VLDL
No. mg / kg (%)l Cholesterol | (%) T | (%)l (%) l
(%) l
3 10 77 69 - 254 80 77
18 10 77 64 260 74 77

lreduction; T increase

c) Plasma triglyceride and total cholesterol lowering activity in Swiss

20 albino mice and Gunie pigs

Male Swiss albino mice (SAM) and male Guinea pigswere obtained from

NIN and housed in DRF animal house. All these animals are maintained under 12
hour light and dark cycle at 25 £ 1 9C. Animals were given standard laboratory chow
(NIN, Hyderabad, India) and water, ad libitum. SAM of 20 - 25 g body weight range

25  and Guinea pigs of 500 - 700 g body weight range are'used (Oliver, P., Plancke, M.
0., Marzin, D., Clavey? V., Sauzieres, J and Fruchart, J. C. Effects of fenofibrate,



(+) Ethyl 3-[4-N-heptyl-N{2-(3-0xo0-3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n- 4-

yl ) et hyl am no} phenyl ] - 2- et hoxypr opanoate (-) Ethyl

3- [ 4- N- hewOyBABEL- ( 3- 0x0- 3, 4- di hydr o- 2H benzo[ b] [ 1, 4] oxa2CMABI2ABA275

yl ) et hyl am no} phenyl ] - 2- et hoxypr opanoate WD 03/ 033481 PCT/1B02/ 04275 140 ()
3-[4-N-Heptyl -N {2-(3-0x0-3, 4-di hydr o- 2H benzo[ b] [1, 4] oxazi n-4-

yl ) et hyl am no} phenyl | - 2- et hoxypropanoi c jg¢id or its salts ; (+)
3-[4-N-Heptyl -N {2-(3-0x0-3, 4-di hydro-2H benzo[b] [ 1, 4]oxazin-4-

yl ) et hyl am no} ph | ]-2-ethoxypropanoic.,acid..or its salts.: 5 (-)
S Ve N rept R RN OGNS nERens8omyh Ifshan agba and
yl ) et hyl ani nohppanyiidm2 neitd oxhpssolaniai 1988cTot 107 -iltlg).salts ; () Met hyl
2- et P(ﬁxly) 3-[4-{N Eept ylh- N- I( 2- (3, 4-di hydro- 2H benzo[ b] oxazi n- 4-yl ) - 2-
oxoet hyl ) am nonet n r opan o] + .- XY 13 | 4-
{N-hept yl - N- (2- (3, fhd ?ﬁ%{;‘b’\%fﬂélog Sb“éeﬁgg‘f“g‘f‘%eé‘% iy W)QQ oIBinG HRPH 03 ks
oxoet hyl ) am naoetmbikicldeheatogd Ifpr 6 pdaysaCentrol (mice Mre Hyehted with vehicle (0.25%

2- et hoxy- 3-[ 4- hept yl - 2-(3,4-dih - b in-4-yl)-2:
oxoet hyl ) arli né?gwgf%ﬁ%%ﬂ(lﬁsﬁ’g ggsgng%tnéﬂ(;rg?'liké( )&Béﬁ%ﬁ%@ég%{ﬁm}h&e@d
{N- h?ﬁt |y|) - N ( %Tﬂ?hté[@iﬁgwi?s 2H.Denz® h@l@&h&d idosed foy 16) da®s. Control animals are
oxoet hyl ) am none .1 phe K oi C i it I X
> Ethoxy. 3. | 4 TeReR Ut pRaRe S 2ES R AR RlosenDel DriRek v a-v1 ) - 2-
(Z)X(éteth gyl )gm[ Zom P\wb% pF@RFwLS]Zaa{pga@meef] ognédﬂedorini fed Stﬁ{et 9 hof{r )after drug

- Xy- 3-[4- {N-heptyl - - - i ro- in-4-yl)-2-
oxoet hyl ) ami nd‘ﬁ%’ﬂfﬁwa}%ﬁ%)()la]“ﬂ%diﬁ?ir?gfr&gt‘é‘ﬁ‘%d erg)lg{’] %é%%qqé%é ?[?I%I\%T %WP' 20
3- [ 4- { 5- ( 304~ djrhiwdlr @maHiRaERo helakidisdd Q¥ERMY- Ar WDTA-xapgid Wikl Ader
phenyl ] - 2- et hoxypropanoate ; (+). Met hyl ) )
3-[ 4-{5- (3, 4- FeRfifieation . HasmaofapPle1vay tpapted-fr Jigtvasrids apdk i) hnlerige! 25
gt][ezyl{ ]5: (Zéezf ?\ﬁ@lﬁé}g@;a@%ﬁéds(ﬁﬁ)ﬁnﬁgﬁﬁwana1y$is. Bergelrmeyer, H. 0., Ed, 1963. 211 -
phenyl ] - 2- ét ho%%f}%ffép%ﬂiio%t grrllrio l)n] [Bi(’)ch]er(r)ﬁ( ?9Z6I9n-64j2X —) i75)- g/f(egsege%e%!c %E‘n p{;(s)l%a
3- [ 4-{5- (3, 4- Di;by L R 2kED &I3AC B LoofhhR¥ Al lﬂfsﬁDﬂ Re&dyoX oRSmbicanividn,

S

phenyl]- 30 2-ethoxypropanoic acid or its sa
15  Hyderabad, India).

Compound | Dose (mg/ kg) Triglyceride Lowering (%)
3 10 70

6 10 27~

15 10 43

18 10 61

d) Body weight reducing effect in cholesterol fed hamsters :

Male Syrian Hamsters were procured from NIN, Hyderabad, India. Anin;a;ls
were housed at DRF animal house under 12 hour light and dark cycle at 25 + 1 °c
20  with free access to food and water. Animals are maintained with 1% cholesterol
containing standard laboratory chow (NIN) from the day of treatment.
The test compounds can be administered orally at 1 to 30 mg/kg/day dose for
15 days. Control group animals were treated with vehicle (Mill Q water, dose 10
ml/kg/day). Body weights are measured on every 3™ day.

25



WO 03/033481 PCT/ | B02/ 04275 141 (+)

3-[4-{5-(3, 4- D hydro-2H benzo[ b] [ 1, 4] oxazi n-4-yl ) -5- oxopent yl am no}
phenyl ] - WoaBlsdegpr opanoi ¢ acid or its salts ; (-) 3-[4- PCT/IB02/04275
{5-(3, 4- D hydro-2H benzo[ b] [1, 4] oxazi n-4-yl)-5-oxopentyl am no} phenyl]-
2- et hoxypropanoic acid or its salts ; 5 () Methyl

3-[3-{3-(3, 4-di hydro-2H benzo[ b] [ 1, 4] oxgg n- 4-yl ) propyl am no} phenyl]
- 2- et hoxypr opanoat e. ; (+) I\/Et hyl

3-[3-{3-(3, 4- b] [ 1, 4] oxazi n-4-yl ) propyl am no} phenyl ]
- 2- et hoxypr op}lr%éf‘k’e Orlﬁl t hyl

3- [3h{3 (3, 4-di hydpercatd-ﬂéﬁmﬁ@ri bj Blood] @zl iighyopigepr/opyl aholesedrolphinid | -
2- et hoxypr opanoat e ;

3-[3-{3- (3, 4- BFRYars2 %&%’é&%‘[’%ﬁ’m‘ﬂﬁ] oxazi n-4-yl ) propyl ani no} phenyl | - 2-
et hoxypropanoi ¢ acid or its salts ; 15 {+)

3-[3-{3-(3, 4- D hydro-2H benzol|b] [ 5 Adoxazi n 4 yI)propyI am no} phenyl ] - 2-
et hoxypr opanoi Rergast wdestion (%) s4l t 'y X1

3-[3-{3-(3, 4- D hydro- 2H benzo| b][I 4 %x zi n- 4 yl) propyl am no} phenyl ] - 2-
et hoxypropanoic-acid or its salts ; 20 () Methyl -

3- [ 4-{3- (7-5% | U oZsrodayicRyenl gro¥PYBBRz o[ b] [ 1, 4] oxazi n- 4-yl)

propyl ami no}pft@ﬁaélz]em?da@tula%azgf angate ; (+) Methyl
3-[4-{3-(7-fluoro-3, 4-d dr 0- 2H- benzo[ b] [ 1, 4] oxazi n- 4-yl)

pr opyl ani no} pﬁ%yﬂPSt@ﬂiéﬁmﬁilgﬁﬂb%‘éﬁate . (-) Methyl 3-[4-

{3-(7-fluoro 3r14—‘H%9y Rl [1, 4] oxazin-4-yl) 25

propyl am no} phenylia 2 et?‘noxypropanoate ; ()

3-[4-{3-(7-Fl uoro- di hydro-2H benzo 1, 4loxa2| n-4-yl ) praopyl am no}
phenyl | - 2- et hozxypr é@&n@ﬁ@: Pl c@pleptp@l gg\{ sswﬂ (bp calculate acco1 mg to the
3-[4-{3- (71F! ugkQnsa. 4- di hydro- 2H benzo[ b] [ 1, 4] oxazi n-4-yl) propyl am no} 30
phenyl ] - 2- et hoxypropanoic acid or its salts ; . WO 03/033481 142

Triglyceride
PCT/ 1 B02/ 04275LDL cholesterol in mg/dl = [ Total cholesterol - HDL cholesterol - gsy—] mg/dl

VLDL cholesterol in mg/dl=[Total cholesterol-HDL cholesterol-LDL cholesterol]
mg/dl.



(-) 3-[4-{3-(7-Fluoro-3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n- 4- i
phenyl ] - 2- et hoxypr opanoi ¢ aci é or its sal t[s ] [(5 }Vtca)t ﬁ;: n-4-yDpropylamno}
2- et hoxy-W80[04/0$3481 3- ( 3, 4- di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 4PCH/1B02/04275
yl ) propyl oxy) benzyl } am nophenyl ] propanoate ; (+) Mt hyl
2- et hoxy-3-[4-{4-(3-(3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n- 4-
yl) propyl oxy) benzyl } am nophenyl ] propangate ; (-) Methyl
ii)egrggl-g-[)ﬂ;g{4 (|3}(3 4- di Eydro 2H benzo[ b] [ 1, 4] oxazi n- 4-

xy)dben am nophenyl ] propanoate ; 10 Met hyl 2-ethoxy-3 -
-14-(3 - (3 , 4~ lrzﬁ”ﬁro 2H-benzo [b] [ 1,4] oxazin- El) yI)p)r/opyI oxy) b)énzylg3
am nophenyl ] . opaméle:ompbuﬁdswéfdmymla ) ‘
2- et hoxy-3-[3-{4-(3-(3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n- 4-
yl) propyl oxy) benzyl } am ng@phenyl | propanoate ; 15 (- t hyl
2- et hoxy- 3-[ 3- {4 -(3x4 di hydro- 2Hbenzo[ b] [ 1, 4] okagénhr 4-
yl ) propyl oxy) benfyl} ami EQREIQ'%1 PHAR] aRaAey - Ar 8 0
2- Et hoxy- 3-[ 4- di hydr o- H-benzo[b] %n}L 4] oxa |n -@/I ) pr opyl oxy)
benzyl} am nopheny prﬂpa ic acid or its salts ; 20@%)
2- Et hoxy-3-[4-{4-(3-(3,4-di hydro-2H benzo[ b] [ 1, 4] oxazi n- 4-yl ) propyl oxy)

benzyl} am nﬁ%'gfh(%],%@?a@ah%g%gsd Rir iduSorSé@ct forms,(thbir stereoisomers, their

2- Et hoxy- 3-[ ro- 2H benzo[ b] [ 1, 4] oxazi n- 4-yl
benzyl } ami noptigngtbhpr @lpmnqplwﬂa%qe@rl%ﬂyl @%cesgah?s S]MSzSt ?%P%?g;‘;}m Oxy)

{4-(3-(3, 4-di ?h% l15h14 solxba?&érﬂ{e%m RL. al%%é' I@‘Lx%héﬁl a)ttH«'SH%QX& 6 )ehrboR @AY | e}re

am nophenyl ] p anoi ¢ acl its sa Et hoxy-3 -[3- {4-(3
- (13, 4- di hydr osadtd-dvelitfargrs]and tepadsontawilesan, @p@g@@ﬂyyqlrg&x,)mtrq;@ﬁw| yformyl or

am nophenyl ] pr noi.c _aci d

2- Et hoxy- 3-[ 3% “?’gafk‘@d g unaul?%htdllteds g@%e nszele[c%d) froélln on ncydoslk 1pr glsoﬁyc’)xy) 30
gtca:? /Z?/lB%Z ;3814 ggmmydommyiamicmyamaﬂtyb raraﬂhosy,sleﬂtqr@cyclymewmsh%¥0ﬂ vl

1, 4] t hi azilh- 4get§f%>3f§£"6}éy Ihﬁtr?‘foﬁf)a?wﬁéh Bh)r 0%10%3 tidféxﬁ'“@*dm“% R5REd, 0] |

monoalkylamino, dialkylamino, arylamino, - aralkylamino, alkoxycarbonyl,

N

aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl,
alkylthio, thioalkyl, alkoxycarbonylamino, aryloxycarbonylamino,

aralkoxycarbonylamino, carboxylic acid or its derivatives, or sulfonic acid or its
15  derivatives; one or both of R3 and R4 represents oxo or thioxo group when they are

attached to carbon atom; R3 and R4 when attached to nitrogen atom represent
hydrogen, hydroxy, formyl or substituted or unsubstituted groups selected from alkyl,
cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl,
acyl, acyloxy, hydroxyalkyl, amino, acylamino, monoalkylamino, dialkylamino,
20 arylamino, aralk};lamino, aminoalkyl, aryloxy, aralkoxy, heteroaryloxy,
heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalky!l groups, carboxylic acid derivatives,
or sulfonic acid derivatives; X represents a heteroatom selected from oxygen or
sulfur; W represents NR 2, -C(=0)-(CR'’R'),-NR", ~O-aryl-(CR°R"),-NR2, where
25 R' represents hydrogen or substituted or unsubstituted group selected from alkyl, aryl
or aralkyl groups; o is an integer ranging from 0-6; R!% and R are same or different
and represent hydrogen or unsubstituted or unsubstituted group selected form alkyl,
alkoxy, aryl or aralkyl group; Ar represenis substituted or unsubstituted divalent



(+) Ethyl 2-ethoxy-3 -[4- {3 -(3,4-dihydro-2H benzo [b] [1,4]thiazin-4

yl ) propyl am no} phenyl ] propanoate ; 5 (-) Ethyl 2-ethoxy-3-[4

-, {3- (3, awoiobystuet 2H benzo[ b] [ 1, 4]t hi azi n- 4- PCT/IB02/04275

yl ) propyl am no} phenyl ] propanoat e ;

2- Et hoxy- 3-[4-{3- (3, 4-di hydr o- 2H benzo[ b] [ 1, 4] t hi azi n- 4-

yl ) propyl am no} phenyl ] propanoi ¢ acid or {3s salts ; 10 (+) 2-Ethoxy-3 -[4-
{ 3 -(3,4-dihydro-2Hbenzo [b] [ 1,4] thiazin-4

yl) propyl am n c acid or..it 4-

- (3, 4-di hydro- %‘F&%Sn SF%]a f{f’f&ﬁ] ?rhﬁ%’%ezm‘ﬁcﬂc ﬁ?‘j“%aseie% e%r#%%}dzﬁa%"‘m p]‘x‘g g%%hm c

;3-.0I4 i:l or | ts4sa}aphthylf1?]d5l (pynﬁﬂmylhpgﬂm Jhoxyindlidyll- { Reng3fudAdi Hihgtdwob&idetheyizo[ b] [
, 4] oxazi n-4-y e a en o] t +) Et . .

2" e noxy- 3 4- AR Y P OSIBN o BITL. 4Py i, waindotiny

et hyl am no} phesiydzbBi,0paiaeliagolyl ©r )beEZdityiolyl group; R’ represents hydrogen atom,

2-eth 3- d
et ﬁyl g.)riiyno} he}ﬁ’éfﬂxﬁ’r : hgaﬂéé)en,z f‘{%ﬁ?sq{% bt]e(g %rél o tutte aral¥y1 groupoor forms a

2- Et hoxy- 3- [ 4-ogd (t@?geﬂl'eﬂ wigtdnOaditebenaal RY; (R heseari iydégy, g thoxy adikdxg}
phenyl ] propanoic acid or its

salts ;. (+) .
2- Et hoxy- 3- [ 4-12bogen, alkd; g5 60Y2+§‘1?é?¥2'((§f16’f rpsubptisyted japalior] o1 Ror TS AbopRd 25
phenyl ] pr Opan%getﬁ’éi'\dﬂ?rRs‘ RS Rplebents, hﬁdre en or substituted or unsubstituted groups
2- Et hoxy-3-[4-{ di hydr o- I—I—benzsﬂ% %@xam n-4-yl) et hyl anm ng}
3/%

phenyl | pr opanoiel?CT&él drogy ‘Fllqél s@fclagliyl g1aljopyalsily) plkpdycarbony. ()
Met hyl 2- etldqo 1%x§c‘&rﬂoﬂ¥1{ 2- aﬁéllﬁmﬂéc@ﬁbel - 2bhenE@haMonyl, acyl, heterocyclyl

[ 1, 4] oxazi n- 4-yl) et hox ?/ am norre hyl'] henyl]propanoate . (+) Met hyl
2- et hoxy- 3-[ 4- lﬁeaerogazyl(s eteramﬁ ogTQFPSbeRzo{eB]eF?PtM]I&@%Pﬁ 2t y§upgitpisdy pr

phenyl am nomet%ll Bh;?é’&y IR 9@@1@&@&% A1) o MRRIY, aryl, aralk I heterocyclyl
2- et hoxy- 3-[ 4 ¥ g Jf’)hydr 0- 2H Ot%ng{(g[ b]T1, E?éxag%l n-4- };/Nﬁgemg&
heteroaryl or heteroaralkyl groups; Y represents oxygen, sulfur or where

represents hydrogen or substituted or unsubstituted groups selected from alkyl, aryl,

15 hydroxyalkyl, aralkyl heterocyclyl, heteroaryl, or heteroaralkyl groups or NR’
represents chiral amine, chiral amine alcohols derived from chiral amino acid; or R®
and R’ together form a substituted or unsubstituted 5 or 6 membered cyclic structure
containing carbon atoms, which optionally contain one or more heteroatoms selected
from oxygen, sulfur or nitrogen; m and n are integers ranging from 0-6.

20 2. A compound according to claim 1, wherein the substituents on R' to R* are
selected from halogen, hydroxyl, nitro, thio or unsubstinited or substituted groups
selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, aryloxy, aralkoxy,
alkoxyalkyl, aryloxyalkyl, arolkoxyalkyl, heterocyclyl, heteroaryl, heteroaralkyl,
acyl, acyloxy, hydroxyalkyl, amino, acylamino, arylamino, aminoalkyl,

25  alkoxycarbonyl, alkylamino, alkylthio groups, carboxvlic acid or its derivatives or
sulfonic acid or its derivatives; substituents on R are selected from alkyl, cycloalkyl,
alkoxy, cycloalkoxy, aryl, aralkyl, aralkoxyalkyl, heterocyclyl, heteroaryl,
heteroaralkyl, acyl, acyloxy, hydroxyalkyl, amino, acylamino, arylamino,
aminoalkyl, aryloxy, aralkoxy, alkoxycarbonyl, alkylamino, alkoxyalkyl,

30  aryloxyalkyl, alkylthio, thioalkyl groups, carboxylic acid or its derivatives or sulfonic

acid or its derivatives.



phenyl am nonet hyl | phenyl | propanoate ; ()

2- Et hoxy-3-[4-[4-{2-(3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 4-yl ) et hoxy}
phenyl aniworewsssBi phenyl ] propanoic acid or its salts ;. 1®C{AB02/04275

2- Et hoxy-3-[4-[4-{2-(3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n- 4-yl ) et hoxy}
phenyl am nonet hyl ] phenyl ] propanoic acid or its salts ; (-)

2- Et hoxy-3-[4-[4-{2-(3, 4-di hydro-2H benzg b] [ 1, 4] oxazi n-4-yl ) et hoxy}
phenyl am nonet hyl ] phenyl ] propanoic acid or its salts ; 15 () Ethyl
3-[4-{3-(7-f| oro-3,4-dih enzol b] 4].ax b [ m no
}phenyl] -2-e hoxy CBB)QHE%?%)C?I’ )ngE? én“l) \[vheréln]R l{inzanr&ﬁ‘3 4 zivherp tPa%Mecfa
3-[4-{3-(7-| gome<arbén dtdﬁydmsaaiatd@eimfméﬂn]ahdre%}efsmmymogeymlog@fﬁwlksa;m no

} phenyl ] - 2- et hoxypropanoate -A)qupth yl
3-[4-{3-(7-f1 @0y o Bth-of yaeiddi @@nﬁ@%q)?l[thl%PWWhe& thqy) are pfached to

propyl am no} phen ropan

3-[ 4y{ 3-(7- 1l Flﬁ?ﬁ%ﬁ %‘01332 gg ii@ “%EE f)tgal%%j[tg% t’fg?l‘?/ VA ey i) TOESH 8rpe§} a’m no
phenyl | -2- mgt h@%éé@ﬁt@ ﬂyc&ﬂg}m&&(ﬁn brHorré Hydnd together with the adjacent group RY; R®

)

4-{3-(7-fl 3, 4-di hyd 21Th b
pyl{ am( no} plﬁ%ﬁ%@}ts éﬂyﬁ%’gﬁb&g ﬁD&aﬁ & %lsef Eﬂ%ﬁ%@aﬁh Teptestink hygrogen or

h

[
0

L4 {F] ( 72f | léf[?lf]sﬁmgbd‘l'ofj'm‘ﬂfsﬁm?eﬁ" Bewz ol br hraAilyOX 82 i Bpréseyits) hypogepy bani no
phenyl ] -2-net hoxyprop ano

[4-{3- (7 Fl a@bsamé%or?ﬂnﬁ%%temrwﬁféfﬁﬂ fromalh ArA-o5 ARG 94 8oy 30
henyl ] - 2- met hgxypr QRaREEemarid or its salts . WO 03/033481 PCT/ 1 B02/ 04275
45 (+4)
h[ 4-{ 3- (T10FI dor o- 3 wrahydacsordineeflzir bP| whigh beelzripd o9 ) pr opy! ani no}

enyl 2- met F azin-4- T amin
-0 4¥{ ]3 (7-Fl Bg);(%tﬁgloao fgh&défrfjl gdlfﬁl%gnﬁz%zﬁgj[ﬁ §]O((o%<a‘zlly}1)p£p}§/1 ) pr 0g)pyl am no}
henyl ] - 2- net tpdmw]b]r-l}pmnmpmomoade pr its salts 5 () Ethyl

4-{3-(2-net ’ iR-4-vyl

Lt (2 e bl LUt b A AN DRSO hhpuasio- 1)

[4-{3-(2- rretljhyxhyl]?z-%ihumypme;ﬁndatd; hydr o- 2H benzo[ b] [ 1, 4] oxazi n-4-yl)

15 (-) Bthyl 3-[4-{3-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino}

}
3-
p
3-
}
3-
p
1
3-
p
3
P
3
p
3

phenyl]-2-ethoxypropanoate ;

@) 3-[4-{3-(3,4-Dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino } pheny1]-2-
ethoxypropanoic acid or its salts ;

20 (P 3-[4-{3-(3,4-Dihydro-2H-benzo[b][1 ,4Joxazin-4-yl)propylamino} phenyl]-2-
ethoxypropanoic acid or its salts ;
() 3-[4-{3-(3,4-Dihydro-2H-benzo[b][1 4]oxaz1n—4—yl)propy1am1no}phenyl] -2-

ethoxypropanoic acid or its salts ;

25 (%) Ethyl 3-[4-N-heptyl-N-{2-(3-0x0-3,4-dihydro-2H-benzo[b][1 ,4oxazin-4-
yl)ethylamino} phenyl]-2-ethoxypropanoate ;
) Ethyl 3-[4-N-heptyl-N- {2-(3-0x0-3,4-dihydro-2H-benzo[b][1,4Joxazin-4-
yl) ethyla'mino } phenyl]-2-ethoxypropanoate ;
() Ethyl 3-[4-N-heptyl-N-{2-(3-0x0-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-
30  yl)ethylamino}phenyl]-2-ethoxypropanoate ;



ropyl am no }phenyl]-2-et hoxypropanoate 10 (-) Ethyl
-[4-{3-(2-nmethyl -7-fl uoro-3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n-4-yl)
ropyl amwojoplasagi | - 2- et hoxypr opanoate () 3-[4- PCT/IB02/04275
3-(2-net hyl - 7- Fl uor o- 3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazin-4
| ) propyl am no} phenyl]-2-et hoxypropanoic acid or its salts 15 (+)
-{3-(2-met hyl - 7- Fl uor o- 3, 4- di hydr o- 3l benzo[ b] [ 1, 4] oxazi n- 4-

opyl am no} phenyl] 2- et hoxypropanoi c acid or its salts (-) 3-[4-

;
2-met hyl - 7- Fl uor o- 3 benzo|

ropyl a)r/n né¥ phenyl ] - é@tﬁ%& ﬁl‘@ (g 0205 4 ﬁlkﬁqtolz'?ébe%ﬁ%ﬁl BPXp3n-f hy

{ 3- ( 2- netynyihyRndnddbRaten - ﬁ{ott]a[cﬂd&h@mzsl n 4 yl) propyl am no
nyl]-2-et hoxypropanoate 4-di hydro-2Hb
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15 @ 2-Ethoxy-3-[4- {N-heptyl-N-(2-(3,4-dihydro-2H-benzo[b]oxazin-4-yl)-2-
oxoethyl)aminomethyl}phenyl]propanoic acid or its salts ;
) 2-Ethoxy-3-[4-{N-heptyl-N-(2-(3,4-dihydro-2H-benzo[b]oxazin-4-y1)-2-
oxoethyl)aminomethyl}phenyl]propanoic acid or its salts ;
) 2-Ethoxy-3-[4-{N-heptyl-N-(2-(3,4-dihydro-2H-benzo[b]oxazin-4-yl)-2-

20  oxoethyl)aminomethyl}phenyl]propanoic acid or its salts ;

() Methyl 3-[4-{5-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)-5-oxopentylamino}

phenyl]-2-ethoxypropanoate ;

(+) Methyl 3-[4-{5~(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)-5-oxopentylamino}
25  phenyl]-2-ethoxypropanoate ;

(-) Methyl 3-[4-{5-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)-5-oxopentylamino}

phenyl]-2-ethoxypropanoate ; '

(&) 3-[4-{5-(3,4-Dihydro-2H-benzo[b][1,4]oxazin-4-yl)-5-oxopentylamino} phenyl]-

30  2-ethoxypropanoic acid or its salts ;



) 3-[4- {3-(2-methyl -3, 4-di hydro-2H benzo[b] [ 1, 4]oxazin-4-

| ) pr opyl am no} phenyl ] - 2- net hoxypropanoic acid or its salts (+) 3-[4-

3- (2- retwol03@3348di hydr o- 2H benzo[ b] [ 1, 4] oxazin-4 PCT/IB02/04275

| ) propyl am no} phenyl ] - 2- net hoxypropanoic acid or its salts 15 (-)

-[4-{3-(2-nethyl -3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 4-

| ) propyl am no} phenyl | - 2- met hoxypr opanoi;g; acid or its salts () Ethyl’
4-{3-(2-propy|-3,4-dihydro-ZFFbenzo[b]tl,4]oxazin-4-y|) propyl am no
enyl ] - 2- et hox te 20 Et.hyl . .
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henyl ] - 2- ethoxypropan0|c acid or its salts (+)

[ 4-{3- (2-propyl - 3, 4- di hydr o- 2H-benzo[ b] [ 1, 4] oxazi n- 4-yl) propyl am no}
henyl ] - 2- et hgxypr iC 1

(25 2 o By oo R R SRR el loagin tyhmrophininol o) 30
phenyl ] - etha&@pﬂb@aﬁgmawqﬁm@ﬂ@r its salts WD 03/033481 147 PCT/|1B02/ 04275
() Ethyl (28) Ba1( 2 I gain-4-yl)
propyl am no }6 heen IIYI& %1 mst€t{9 gé?%éhﬂg%kg@?fﬁe{]&%M4 Ll)ﬂmﬁ}h% %
(29)-3-[4-{3- @mmpﬂbbyﬂwgnﬂgmmhvdro 2H benzo[ b] [ 1, 4] oxazi n-4-yl)

R e

} phenyl ] -2|nﬂ¢mmgmnmmamuate ()

3-[4-{3-(2-propyl -3, 4-di hydr o- 2H- benzo[ b] [ 1, 4] oxazi n- 4-yl ) propyl am no}
phenyl ] - 2- met hoxypropanoic acid and its salts 10 (+)

3 [4-(3-(2- prauyl - 3343doly dmingtionerzabdtb ][ L4 keniaaistpry libico pingl o}

phenyl ] - 2- met hoxypr opanoi c, aci.d qnd its salts
ethoxypropanoic acid or its salt
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15 () 3-[3-{3-(3,4-Dihydro-2H-benzo[b][ 1,4]oxazin-4-yl)propylamino } phenyl]-2-
ethoxypropanoic acid or its salts ; |
) 3-[3-{3-(3,4-Dihydro-2H-benzo[b][ 1,4]Joxazin-4-yl)propylamino } phenyl]-2-
_ethoxypropanoic acid or its salts ;

20 () Methyl =~ 3-[4-{3-(7-fluoro-3,4-dihydro-2H-benzo[b][ 1,4]oxazin-4-yl)
propylamino }phenyl]-2-ethoxypropanoate ;
) Methyl 3-[4-{3-(7-fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)
propylamino } phenyl]-2-ethoxypropanoate ;
) Methyl 3-[4-{3-(7-fluoro-3,4-dihydro-2H-benzo[b][ 1,4 ]oxazin-4-yl)
25  propylamino}phenyl]-2-ethoxypropanoate ;

(*) 3-[4-{3-(7-Fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino}

phenyl]-2-ethoxypropanoic acid or its salts ;

) 3-[4-{3-(7-Fluoro-3,4-dihydro-2H-benzo[b][ 1,4]oxazin-4-yl)propylamino}
30  phenyl]-2-ethoxypropanoic acid or its salts ;



(-) 3-[4-{3-(2-propyl -3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl am no}
phenyl ] - 2- met hoxypropanoic acid and its salts 15 () Ethyl
2- i sopr opoRyw3®3344t { 3- (7-f | uor o- 3, 4- di hydr o- 2H benzo[ b] [ 1, #CoABD/(3275- y 1)
propyl am no} phenyl ] propanoate (+) Ethyl
2-1 sopropoxy-3-[4-{3-(7-fluoro-3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n-4-yl)
propyl am no} phenyl] propanoate (-) Ethyl
2-i sopropoxy-3-[4-{3-(7-fluoro-3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazin-4-yl) 20
propyl am no} phenyl ] ,pt, te (h s AT ino
2-1sopr opoxy-( -[4-{ é%’%e 1?(?%21%029 24 ﬂl}a/idﬁ%/élr{g-e aﬂtggﬁdfz]g)[(abzin[?L,ylz{ﬁ)rgg}g;rimr?- 51 yl)
pr opy!l anmi no} pivemyt]-2-pthopgnopanogarid caftslsalss sal ts (+) .
2- 1 sopropoxy-3-[4-{3-(7-fluoro-3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n-4-yl) 25
pr opyl am no} phenyl ] propanoic acid and its salts (-) .
2- | sopr opoxy-%) [ 4- { Breftfi f | uop@tBxy-3dit-Hy-d3-(B, 2dihlydroz23]-brfza[ b derarin-4- y| )
pr opyl am no} phenyl ] propangj ¢ .aci d dits salts () Ethyl
3- [ 4- { 3- ( 2 metlyory iy )hgBed: Ao lP R MF® 288 95enz o] b] [ 1, 4] oxazi n-4-yl) 30
propyl am no} phenyl | v2uiyet hoxyRiRRABgALR-(WB, 0 ABAH-bIB[UNTH|6:B0R/ 4275 (+)
Et hyl 3-[4-{3- ?2- met hyl’- 7- f I uor 0- 3, 4- di hydr o- 2H- benzo[ b] [ 1, 4] oxazi n-4-yl)
propyl am no }ﬁmmquyﬁaeﬁ@tlwm%@émw@%oa(%) Et hyl
3-[4-{3-(2-i nﬁ] hyl - {refyior o- Q.Af&yby[dr{a:(;gb,mﬂ@a{doimeﬂdowaz4]mca4'my4-)
propyl am no }phenyl | -2-met hoxypr opanoat e () 3-[4-
{ 3- (2- et hyl - Mfcdmdexe)@nayl HokpeeuA RIINeReAs b] [ 1, 4] oxazi n- 4-
yl ) propyl %n no} phenyl ] - 2- net hoxypropanoic acid and its salts (+) 3-[4-
{3-(2-net hyl -7-fl uoro-3, 4-di hydro-2H benzo [b] [ 1, 4]ngazi n-4- .
yl ) propy! ani n@)phenpMdihd- net Restyopy Splandi@-(2didhyari2iltbenzoflt s lexpzin-g-
3-[4-{3-(2-nmethyl -7-fluoras;3,.4-di hydro- enzo[ b] [ 1, 4] oxazi n- 4-
yl) propyl am nﬁ%ﬂ@ﬁ%’l})@f—zﬂﬁrﬁl&q‘ﬁlrl%llﬂ%g&g?tgbi d and its salts [25,N(1 R)
] - N-(2-hydroxys) | - phangl et hyhdthdy et Boiy333 Afddhydfo-ZH-begzo[ bl latlpyasinot2 H-
benzo[ b] [ 1, 4] %I%{)y%}fy)gén)z%glg%loﬁl@na%gp%@{é! pr opanani de ;

15 () Methyl 2-ethoxy-3—[3-{4-(3—(3,4-dihydro—2H—benzo[b][1,4]oxazin-4-

yl)propyloxy)benzyl}aminophenyljpropanoate ;

&) 2-Ethoxy-3-[4- {4-(3-(3,4-dihydro-2H-benzo[b][ 1 ,Aloxazin-4-yl)propyloxy)
benzyl} aminophenyl]propanoic acid or its salts ;

20 (B 2-Ethoxy-3-[4- {4-(3-(3,4-dihydro-2H-benzo[b][1 ,4loxazin-4-yl)propyloxy)
benzyl}aminophenyl]propanoic acid or its salts ;
) 2-Ethoxy-3-[4- {4-(3-(3,4-dihydro-2H-benzo[b][1 ,4loxazin-4-yl)propyloxy)

benzyl} aminophenyl]propanoic acid or its salts ;

25 () 2-Ethoxy-3-[3- {4-(3~(3,4-dihydro-2H-benzo[b][1 ,4]oxazin-4-yl)propyloxy)
benzyl}aminophenyl]propanoic acid or its salts ;
(+) 2-Ethoxy-3-[3-{4-(3-(3,4-dihydro-2H-benzo [b][1,4]oxazin-4-yl)propyloxy)
benzyl}aminophenyl]propanoic acid or its salts ;
() 2-Ethoxy-3-[3-{4-(3-(3,4-dihydro-2H-benzo[b][ 1,4] oxazin-4-yl)propyloxy)

30  benzyl}aminophenyl]propanoic acid or its salts ;



15 [2R N(I R) ] - N-(2- hydr oxy-1| - phenyl et hyl ) - 2- et hoxy- 3-[ 4-

{3-(3, 4-di hydro-2H benzo[ b][ 1, 4] oxazi n-4-yl ) propyl am no} phenyl ] pr opanam de
;. 2S, N( 1Ryp-oBlogR8hydr oxy- | - phenyl et hyl ) - 2- et hoxy- 3-[ 4- PCT/IB02/04275
{3-(7-fluoro-3, 4-di hydro-2H 20

benzo[ b] [ 1, 4] oxazi n- 4-yl ) propyl am no} phenyl ] pr opanam de

[ 2R, N(1R)] - N- (2- hydroxy-| -phenyl et hyl) & et hoxy-3-[4-

{3-(7-fluoro-3, 4-di hydro-H benzo[b] |

1, 4] oxazi n-4-yl|) pr opy i no} phenyl ] pr.o ide 2 .

[2S, N(1R) ] - N é%ﬁ hydr o@g’]l phen?rr%lﬁ#%‘&%'@g@g@ﬁ"é‘ﬁwdg?‘fﬁﬁeﬁ%"(@,[141‘1]&}1%%?1)- 2H
benzo[ b] [ 1, 4] gxpmbfifine pingiptbgbate} phenyl | propanam de hydrochl oride salt;
[ 2R, N(1R)]-N-§§-hydrox - | -phenyl ethyl)-2-et hoxy- 3-][.4- .

- (3, 4-di hydr o{®4  benEdpb] [ 1, 4]20%02%?}5 :%?r(?ﬁr‘g’&ﬁ%fgﬁmﬁ%{@&w]ﬂ}?%éham de
hydrochl ori de salt; 30 5. A compound according to claim1 wherein the
pharmaceutically acceptable salt is Li, Na, K Ca, My, Fe, Cu, Zn, M;

N, N - di acet yl eDpsppelasinogphonslloipeanartae, WO 03/ 033481 149 PCT/ | BO2/ 04275
caffei ne, 2-diethyl am noethanol, 2-dinethyl am noethanol, N-ethyl norpholine,
N- et hyl pi peridine, glucam ne, glucosani ne, hydrabam ne, isopropylamn ne,

met hyl gl ucam f9, nor pBdiyl ne, pi2pehexyiinl; {3pBgedingirodH-Yoneadbil hélthipaig-fnes,

t heobr om ne, triethyl am ' |l am ne, tripropylamne, , trometham ne,
5 di et hanol arriyi?gf()pﬁ%‘jjlnhoﬁ?n%élyﬂéﬂto y%Le.}%édi am ne, N, N -di phenyl et hyl enedi am ne,
N, N - di benzyl et hyl enedi ai ni ne, N-benzyl phenyl ethylam ne, choline, choline
hydr oxi de, dicycl ohexyl am ne, netform n, benzyl am ne, phenyl et hyl am ne,

di al kyl am ne, tial kylam ne, thiam ne, am nopyrim dine, am nopyridine,
purine, spermdy ne; al kyl phenyplmhoxyes-[49{3¢Gi4dihydrphEiiydnzglb) C#Hithzing} yci ne,
al anine, valine, |eucine, 1lo_isoleucine, .norleucine, tyrosine, cystine,
cystei ne, net HUBFPHEmiRYBhanyHpropgngrcaeis or ifs stlispe,  hi sti di ne, oni t hi ne,

| ysine, argjnigp, serine, threoniRey-Pe[m{32-dikyd6-2H-boaRsbI [ Althiasth-A0 aci ds;
D-isonmers or substituted am no acids;  guani di ne, substituted guanidine
wherei n the subprapylseiee Pl pepavicadid ¥ ds#istr o, anino, al kyl, al kenyl,

al kynyl , ammoniyum or substit ut tﬁgg@g}'m -8-Hisy &D I bR [BY MU REih1iSA-

sul phat es, 15P(n)i trates, phos hg'f%s, p_chﬂji %?at e}s,, bor at es[, thgrohal i des,
acetates, tar tﬂhvrmlanﬁm}@bqrwﬁpropanoic acid or its salts ;

15 &) Ethyl 2-ethoxy-3-[4-{2-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)
ethylamino } phenyl]propanoate ;
) Ethyl 2-ethoxy-3-[4-{2~(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-y1)
ethylamino }phenyl]propanoate ;
() Ethyl 2-ethoxy-3-[4-{2-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)

20 ethylamino}phenyl]propanoate ;

@) 2-Ethoxy-3-[4-{2-(3,4-dihydro-2H-benzo[b][ 1,4]oxazin-4-yl)ethylamino}

phenyl]propanoic acid or its salts ;

+) 2-Ethoxy-3-[4-{2-(3,4-dihydro-2H-benzo[b][ 1,4]oxazin-4-yl)ethylamino}
25 phenyl]propanoic acid or its salts ;

) 2-Ethoxy-3-[4-{2-(3,4-dihydro-2H-benzo[b][ 1,4]oxazin-4-yl)ethylamino}

phenyl]propanoic acid or its salts ;



citrates, succinates, pal npates, nethanesul phonates, benzoates,

sal i cyl ates, hydroxynapht hoates, benzenesul fonates, ascorbates,

gl ycer ophwoph@asast ket ogl ut arat es, ammoni um or substit ut @dTABMIRIIM sal t s
or alumniumsalt. 20 6. A process for the preparation of the conpound of
formula (1) R1 R3 X~ 10 11 10 11 (CRR)n-W(CRR)m R2Z NH R4 Ar YR8 (I)
as defined in claim1 which conprises . g reacting the conpound of fornula
(I'fta) R~ ~ X R3 1 (lIll a) C(CRIOR11)n-L R2 NXR4 25 where L1 is a

| eavi ng group an | I ot her ol £ as fin ve W t onpound
of formula (I I(%bgda\%@l 0%’?'@%@’4%{%"5@'é@%y%o'%e(“@igggg%‘ﬁfﬁﬂﬂge%oﬁC} YR9
(111 b) PCT/ | BRRdddem&RA phekiepeopidaepr esent s NR12 or
-Oaryl - (CR10 1);75/(!)- NR12 ané) all symbol s_are as defi ?’2 ahove t ield a
conpound of f &PmMea| 3-chery-Prétt% @e‘?‘d@y‘éff"ziljlfb%%{gﬂ' b’XéZlE'éﬂﬁ)ﬁg’ﬁéy}of
formula (111 GhenyBhidorfetdylBhedyl]pfophaoate ;

5 () Methyl 2-ethoxy-3-[4-[4-{2~(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)ethoxy}

phenylaminomethyl]phenyl]propanoate ;

@ 2-Ethoxy-3-[4-[4-{2-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)ethexy
phenylaminomethyl]phenyl]propanoic acid or its salts ;

10 () 2-Ethoxy-3-[4-[4-{2-(3,4-dihydro-2H-benzo[b][ 1,4]oxazin-4-yl)ethoxy}
phenylaminomethyl]phenyl]propanoic acid or its salts ;
) 2-Ethoxy-3-[4-[4-{2-(3,4-dihydro-2H-benzo[b][1,4] oxazin—4-yl)'ethoxy}

phenylaminomethyl]phenyl]propanoic acid or its salts ;

15 () Ethyl 3-[4-{3~(7-fluoro-3,4-dihydro-2H-benzo[b][ 1,4 Joxazin-4-yl)
~ propylamino}phenyl]-2-ethoxypropanoate

+) Ethyl 3-[4-{3-(7-fluoro-3,4-dihydro-2H-benzo[b][ 1,4]oxazin-4-yl)

propylamino } phenyl]-2-ethoxypropanoate

) Ethyl 3-[4-{3-(7-fluoro-3,4-dihydro-2H-benzo[b][ 1,4]oxazin-4-yl)
20 propyl;'stmino}phenyl]12-ethoxypropanoate

® Ethyl © 3-[4-{3~(7-fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)

propylamino }phenyl]-2-methoxypropanoate

+) Ethyl 3-[4-{3-(7-fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)
25  propylamino}phenyl]-2-methoxypropanoate

) Ethyl 3-[4-{3-(7-fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)

propylamino } phenyl]-2-methoxypropanoate

() 3-[4-{3-(7-Fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino}

30  phenyl]-2-methoxypropanoic acid or its salts



R2 N R where all synbols are as defined above with a conpound of fornula
(1r1d) R5 60 L1---(CRIOR11)n W(CRIRL1)mAr RYRO (Il d) OR 7 10 where
LI is a Iwawsnsp4gr oup Wrepresents NR12 or -0 aryl-( CRLORPCYOBMRY275and al |
ot her synbols are as defined above to produce a conpound of forrmula (I); or
c. Reacting a conmpound of formula (lIlle) 1 R C

(CRIOR11)n_W (CRIORL1)mAr-CHO (11l e) /2 o/ \ XX ° 3 N\R 15 where W
represents NR12 or -O aryl-(CRLOR11)0-NR12 and all synbos are as defined

above with a caqnp 2?389 ) & OR7
where R13 rep&gse g’d E‘g@ {fg%lu?rlga"’l Ldﬁlﬁé I et%?%e[rg [Phiﬁo%%ﬁ 4? I%Ma% aéie?l ned
above to yi el ghent Jmﬁethﬁbcytpfopﬁmwmdnam(lts)sahlefl ned above WO 03/033481 151
o1
PCT/ | B0O2/ 04275 and o f
obtained in aﬁ? of t L‘{ ?W %lég@§ pglg‘g‘%rf’r}g{e%e ﬁmf %“g‘ éip%’gﬁnﬁnc'al ly
accept abl e sabh&ynr-pbas hdic adid yr ikt abl e sol vates; or 5d. Reducing a
yh ARpespd
conpound 01;_ formula (IVa) R X /R3 1 CR1R11
() Ethyl 3-[4-{3-(2-methyl-7-fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-y1)
propylamino}phenyl]-2—ethoxypropahoate
(+) Ethyl 3-[4—{3-(2-methy1~7-fluoro-3 4-dihj/dro-2H-benzo[b][1,4]oxazin-'4iyl)
. propylamino}phenyl]-2-ethoxypropanoate
10 () Ethyl 3-[4-{3-(2-methyl-7-fluoro-3,4- dlhydro -2H-benzo[b][1,4]oxazin-4-yl)
propylamino}phenyl]-2-ethoxypropanoate

® 3-[4-{3-(2-methyl-7-Fluoro-3,4-dihydro-2H-benzo[b][ 1 ,A]oxazin-4-
yl)propylamino} phenyl]-2-ethoxypropanoic acid or its salts

15 (B 3-[4-{3-(2-methyl-7-Fluoro-3,4-dihydro-2H-benzo[b][ 1,4 Joxazin-4-
yl)propylamino} phenyl]-2-ethoxypropanoic acid or its salts
) 3-[4-{3-(2-methyl-7-Fluoro-3,4-dihydro-2H-benzo[b][1 ,A4Joxazin-4-
yl)propylamino} phenyl]-2-ethoxypropanoic acid or its salts '

20 () Ethyl 3-[4-{3-(2-methyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-y1)
propylamino}phenyl]-2-ethoxypropanoate
() Ethyl 3-[4-{3 -(2-methyl-3,4-dihydro-2H-benzo[b][ 1 ,4]oxazin-4-yl)
propylamino}phenyl]-2-ethoxypropanoate
) Ethyl 3-[4-{3-(2-methyl-3 ,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)
25  propylamino}phenyl]-2-ethoxypropanoate

@) 3-[4-{3-(2-methyl-3,4-dihydro-2H-benzo[b][1 ,4loxazin-4-yl)propylamino}

phenyl]-2-ethoxypropanoic acid or its salts

+) 3-[4-{3-(2-methyl-3,4-dihydro-2H-benzo[b][1,4] oxazin-4-yl)propylamino}
30  phenyl]-2-ethoxypropanoic acid or its salts



ClR11 w_ _Ar )m)n ( (CR R~ N\R4 (IVa) which represents a conpound of
formula (1) where R5 and R6 together represent a bond and Y represents an
oxygen atwmoansB4sl | ot her synbols are as defined above, pceEpBoxE2zCcor di ng
to any of the processes clained in claim5, to yield a conpound 10 of the
formula (1) where R5 and R6 each represent hydrogen atom and all other
synbol s are as defined above; or e. Regg}ing a conpound of formula (IIle)
1 X)" RBR 1 CR10 11 W(CRIOR11)mAr-CHO (I'll ) 11 z T( R)n R2 NR4 15

wh w t - O l, - 1 d al . ot her .symbol
e as el i ndd above R B RS RINCBY I Biealo OB R bt Vo) © -
7 OR where RphéBpres@otypripaasiogad onitckahd | ot her synbols are as defined

above to yield conmpound of formula (I) defined above; 20 or f. Reacting a
compound of formula (111g) WO 03/033481 152

@ Ethyl 3-[4-{3-(2-methyl-3,4-dihydro-2H-benzo[b][ 1,4 |oxazin-4-yl)
5  propylamino}phenyl]-2-methoxypropanoate

) Ethyl 3-[4-{3-(2-methyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)
propylamino } phenyl]-2-methoxypropanoate
() . Ethyl 3-[4-{3-(2-methyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)
propylamino} phenyl]-2-methoxypropanoate ,

10
@) 3-[4-{3-(2-methyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-
yl)propylamino} phenyl]j-2-methoxypropanoic acid or its salts
(+) 3-[4-{3-(2-methyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-
yDpropylamino }phenyl]-2-methoxypropanoic acid or its salts

15 () 3-[4-{3-(2-methyl-3,4-dihydro-2H-benzo[b][ 1,4]oxazin-4-
yl)propylamino } phenyl]-2-methoxypropanoic acid or its salts

| @ Ethyl" 3-[4-{3-(2-propyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-y])
propylamino} phenyl]-2-ethoxypropanoate

20 (H) Ethyl 3-[4-{3-(2-propyl-3,4-dihydro-2H-benzo[b][ 1,4]oxazin-4-y1)
propylamino } phenyl]-2-ethoxypropanoate

) Ethyl 3-[4-{3-(2-propyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-y])
propylamino} phenyl]-2-ethoxypropanoate

25 (D) 3-[4-{3-(2-propyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino}
phenyl]-2-ethoxypropanoic acid or its salts
) 3-[4-{3-(2-propyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino}
phenyl]-2-ethoxypropanoic acid or its salts
() 3-[4-{3-(2-propyl-3 ,4-dihydro—2H-bénzo [b][1,4]oxazin-4-yl)propylamino}
30  phenyl]-2-ethoxypropanoic acid or its salts



PCT/ 1 B02/ 04275 (111 g) where L1 is a leaving group, n and o are integers

ranging fromO-6 and all other synbols are as defined above, with a

conpound wboBosasl a (I11h) 1 R™ X 3

11 RR N RAORS56 0 HW(CRIORIL))mA YRO OR 7 (1Tl b) 5 where W

represents NR12 and al

conmpound of forrmula (I) where Wrepresemt;s - C(=0) - (CRLOR11) o- NR12 and al
or g. Reacting a conpound of formula

i ntegers rangﬁRg?gT ;%]PH% éo(zéf gd-?@r?)?y El’é‘lhg?% %Hben%(ﬁbﬁ@ﬁ 3 m' n%alroeagg

?’mkpm ﬁmyﬂd—lﬁéthé)@@fﬂphﬁ)a(el lithy I 1 J\' R N'\ H R4 R5 10
G is CHO or &Hzli ?éll | aoRe @%ﬁ?@ﬁéﬁgﬁe $inao i eger R, frgm -6

ot her synbols are as defined above;

(111i) Rl

defi ne above

(111h) @-(

10

15

20

25

30

ot her synbols are as defined above to yield a

propylamino} phenyl]-2-methoxypropanoate
) Ethyl (28)-3-[4-{3-(2-propyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)
propylamino} phenyl]-2-methoxypropanoate

()  3-[4-{3-(2-propyl-3,4-dihydro-2H-benzo[b][1 ,4Joxazin-4-yl)propylamino}
phenyl]-2-methoxypropanoic acid and its salts
+) 3-[4-{3-(2-propyl-3,4-dihydro-2H-benzo[b][1,4] oxazin-4-yl)propylamino}
phenyl]-2-methoxypropanoic acid and its salts
() 3-[4-{3-(2-propyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino}

phenyl]-2-methoxypropanoic acid and its salts

(%) Ethyl 2-isopropoxy-3—[4-{3—(7—ﬂu0ro-3,4-dihydro—2H-benzo[b][1,4]oxazin-4-yl)
propylamino}phenyl] propanoaté
(+) Ethyl 2-isopropoxy-3-[4-{3-(7-f1uoro—3,4-dihydro-2H-benzo[b][1,4]oxazin—4-y1)
propylamino} phenyl] propanoate
(-) Ethyl 2—isopropoxy-3—[4-{3—(7-ﬂuoro—3,4-dihydro-2H—benzo[b][1,4]oxazin-4-yl)
propylamino} phenyl] propanoate

@) 2-Isopropoxy-3-[4- {3-(7-fluoro-3,4-dihydro-2H-benzo[b][1 ,4]oxazin-4-yl)
propylamino}phenyl]propanoic acid and its salts
(+) 2-Isopropoxy-3-[4-{3-(7-fluoro-3,4-dihydro-2H-benzo[b][ 1,4] oxazin-4-yl)
propylamino} phenyl]propanoic acid and its salts
Q) 2-Isopropoxy-3-[4- {3-(7-fluoro-3,4-dihydro-2H-benzo[b][1 ,4Joxazin-4-yl)

propylamino} phenyl]propanoic acid and its salts

() Ethyl 3-[4-{3-(2-methy1-7-ﬂuoro-3,4-dihydro—2H-benzo[b][1,4]oxazin-4-yl)
propylamino } phenyl}-2-methoxypropanoate

R C 1R11) nC_( CRLORCINBA/04275 J ( CR



15 as defined above to yield a conpound of fornula (1) where Wrepresents
-0-aryl- (CRIOR11)o-NR12 and all other symbols are as defined above; or h.

i . Reactiwg@oaozaspound of fornmula (1) WD 03/033481 153 PCPCrBB®/@4%7/5 R1 R3
R O X6 1 (CRORIL))Nn-W(CRORL11)mAr R(I) YR$ 2~~ RN HR4A OR7 where
all synbols are as defined above and Y represents oxygen or YR8 represents
a halogen atomor COYR8 represent a m x®d anhydride group and all other
synbols are as defi ned above with an am ne of formula NHR8RO where R8 and

RO are as def d ?Zq‘gr@

formul a ?I )eot)r)]gl ﬁg‘ﬁl abot?’ {f(%tm‘% 1gffg§%r§¥0)he&hydr5§ﬁ%§}{£ﬁ%gﬁ ysi (r?gnd °
gggp(()r;]d %1‘2 }‘\lp:ropjdhmm(oh)heﬂsﬂ]mnéﬁox@pﬂophﬂoale X (CR10R11) n- W (CR1R11) _ Ar
roubs) sel 2ot 60 1B wi B EE BROSYRHBIL At Bl Rl ”Ted

het er oar yl orpll@pylamﬁw}ﬂidnyﬂ] 2ghéahgxyaropamate ot her synbols are as defined
above to ascorrpound of fornmula (1) wher R8 represents hydrogen.

@) 3-[4-{3-(2-methyl-7-fluoro-3,4-dihydro-2H-benzo[b]{1,4]oxazin-4-
yl)propylamino } phenyl]-2-methoxypropanoic acid and its salts
(+) 3-[4-{3-(2-methyl-7-fluoro-3,4-dihydro-2H-benzo[b][ 1,4 Joxazin-4-
yl)propylamino} phenyl]-2-methoxypropanoic acid and its salts

10 () 3-[4-{3-(2-methyl-7-fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-
yl)propylamino} phenyl]-2-methoxypropanoic acid and its salts

[25,N(1R)]-N-(2-hydroxy-1-phenylethyl)-2-ethoxy-3-[4-{3-(3,4-dihydro-2H-
benzo[b][1,4]oxazin-4-yl)propylamino}phenyljpropanamide ;

15
[2R,N(1R)]-N-(2-hydroxy-1-phenylethyl)-2-ethoxy-3-[4-{3-(3 JA-dihydro-2H-
benzo[b][1,4]Joxazin-4-yl)propylamino}phenyl]propanamide ;

25,N(1R)]-N-(2-hydroxy-1-phenylethyl)-2-ethoxy-3-[4- {3-(7-fluoro-3,4-dihydro-2H-
20  benzo[b][1,4]oxazin-4-yl)propylamino}phenyl]propanamide

[2R,N(1R)]-N-(2-hydroxy-1-phenylethyl)-2-ethoxy-3-[4-{3 -(7-fluoro-3,4-dihydro-H-
benzo[b][1,4]oxazin-4-yl)propylamino}phenyl]propanamide

25 [28,N(1R)]-N-(2-hydroxy-1-phenylethyl)-2-ethoxy-3-[4-{3-(3 ,4-dihydro-2H-
benzo[b][1,4]oxazin-4-yl)propylamino}phenyl]propanamide hydrochloride salt;

[2R,N(1R)]-N-(2-hydroxy-1-phenylethyl)-2-ethoxy-3-[4- {3-(3,4-dihydro-2H-
benzo[b][1 ,Aloxazin-4-yl)propylamino}phenyl}propanamide hydrochloride salt;

30

5. A compound according to claim 1 wherein the pharmaceutically acceptable

salt is Li, Na, K, Ca, Mg, Fe, Cu, Zn, Mn; N,N’-diacetylethylenediamine, betaine,



15 optionally coverting the conmpound of formula (1) obtained in any of the
processes described above into pharmaceutically acceptable salts or

phar macewpDa®alsissaccept abl e sol vates. 7. A novel i nterneacatBoxwfs2fsor mul a
(rrrd) L1-(CRIR11)n-W(CRIR11)m Ar YR8 (Ilid) OR7 20 their derivatives,
their analogs, their tautoneric forns, their stereoisoners, their

pol ynor phs, their pharnaceutically accepisabl e salts, their pharmaceutically
acceptable.solvates wherein L' is a Ieaving group such as hal ogen aton1

met hanesul f onat r onet e

05/ 038401 154 BB doSPHIBTERTAR I AuRRRL T Ig’ﬁt%? ot ﬁewl%%%ﬁ? % at e
phosphat e or %ﬂ@@eﬁdmw I efdiicaginy, S pivddamine( —Hj)drz(tﬁmﬁRl 1)sopﬂtsiﬁ§2112tpme
-Oaryl-(CR1I0OR11) 0 NR12, mhere(§12 reQresents h drog _m%ubshﬁ&%ted or
unsubstltutednﬁﬂﬁﬁﬂ‘ggwgétéHmPP Htal A28y | PHEUEPE kTGP Supsy 071 s an

|h né eger r aggl If}goﬁﬂbﬁﬂgﬂe? fmfﬁﬁlemﬁﬁg %rgaglﬂfm;mammbpﬂami?lar emgm?trhelrnmef)[( eisent
ydrangea 5 or_unsubstituted or u itu gr.ou ct or y

al koxy, aryl diethapelpmine, mgglgmme, %ﬂﬁgﬁ PR S S B@%V@ﬁ?& ‘%? MR %Itltuted
di val ent si ngldﬁ,e&gﬁthga@f@dafmwse@m pmylemgwﬁﬂd, eh@lirel pholib Hyepxesent s
hydr.ogen at om hydr ox al kox hal ogen, al ky titute

unsubstitutedd &V@Pk?@ﬁ@F@upnﬁ1bF%ﬁHn?@&4@Hﬁﬂeﬁdﬁ@@ﬂ@ﬁaﬁ?Fﬁ t%%Q%%TH§ent

group R6; R6 Lepr8sgmts hivAiRJeininbytinfde, atdk@pyridiig! ogem, bpeweidinel Kyl
group, acyl, 10 substituted o? unsubstituted aral kyl or R6 for a bond

t oget her wi t h alRsIphRlamispr elyemels Mgalogerngdi  hsae clipls: JrmenJEHSEE: t ut ed
groups sel gct %Q)Iequi(ﬁF] ﬂbﬂféﬁlcme @%Gilﬁk‘al <J§'¥t|1ne, b dtbine, aﬁl@ihi&‘ﬁne é}Jr(lﬂﬁPéy akdgky

al koxycar bonyl, aryl oxycar bony anlnocarbonyl, | am nocar bonyl ,
acyl, het er ocyodlipe, hhﬁélﬂ@po@n}}thmeh éVﬁélii%a%falFlWJ setdfice L Eeon% PR W@i@ﬁ’ce
hydrogen or sybstitplae uo%'éldﬁrﬁ gtk tsﬁﬁ’shﬁi’t&ﬂﬂﬁlﬁ aliagt Renifimeubitabky| |
cycl oal kyl, ary ara et erocyclyl, heteroaryl or heteroaralkyl
groups: Y repuesdint svlfme)ngdw subsfithents ane seiRoted \ioat aitRo apEes alahtadkenyldr ogen

bstituted iS; a
ﬁ;d?nga: k;| Gy H(;,I%S ﬁfié{r %Igéugg t?t%@ldﬁﬁqoﬁﬁhﬁ&ﬁtQanf LRMidK ¥its; dfiphates,

15  nitrates, phosphates, perchlorates borates, hydrohalides, acetates, tartrates, maleates,

-

citrates, succinates, palmoates, methanesulphonates, benzoates, salicylates,
_hydroxynaphthoates, benzenesulfonates, ascorbates, glycerophosphates,

ketoglutarates, ammonium or substituted ammonium salts or aluminium salt.

20 6. A process for the preparation of the compound of formula (I)

1 R® 5
%' X/ 1011 Rfﬁo )]
r | (CR1°R11)n W—(CR'R )’-Arﬂ/“\YRg
RZ/\ \] ' 7
H R4 OR

as defined in claim 1 which comprises .

a. reacting the compound of formula (IIIa)

R1 X R3

NN (Il a)
__CR10R11 _L1

ﬂ/;[ Ne ( n

25 where L! is a leaving group and all other symbols are as defined above with a

compound of formula (IIIb)



het eroaryl, or heteroaral kyl groups; or R8 and R9 together forma
substituted or wunsubstituted 5 or 6 nmenbered cyclic structure containing
carbon atwos3/ostBch 20 optionally contain one or nore het @coapes2%el ect ed
from oxygen, sulfur or nitrogen; mand n are integers ranging from?O-6. 8.
A novel internediate of formula (I1lg) RL R3 O a,,,
X(CR10R11)n_C-(CRIOR11)0 L1 (I11g) R2'Nsg H R4 their derivatives, their
anal ogs, their tautomeric fornms, their stereoisoners, their 25 polynorphs,
their pharnmaceutically acceptable salts, their pharnmaceutically acceptable
solvates wherein Rl, R2 and R3, R4 when attached to the carbon atom are
sane or different and represent hydrogenR5g§tpgen, hydr oxy, nitro, cyano,
formyl or substituted or @wsggigéﬁg}§ r se| ect @i Byr om al kyl,
cycl oal kyl, al koxy, WO 031034 5 / 5 cycl oal koxy, aryl,

aryl oxy, aral kyl, aral koxy, heterocyclyl, roaryl, heteroaral kyl,

het er oaryl oxy, heteroaral koxy, acyl, acylo

, hﬁ?roxyalkyl, am no,
acyl am no, naviesl Wylepiebents, NR I alr k@laayTi(GR "RE)yNRHiand a1l ayrabdly bamms defined

al koxycar bonyl arvyl car bonyl , . aral ar bonyl , al koxyal kyl ,

aryloxyalkyl,ah?%??§§§§¥%§W¥N%X3?@9Wﬁ%h8§%&ﬁ@%%Wéyl, al koxycar bonyl ani no,

aryl oxycar Bonyl am no, aral koxycar bonyl ast no, carboxylic acid or its

derivatives, or sulfoni¢ acid or %tf dqrbﬁasives; one or both of R3 and R4
Bhot ieymia I ¢

represent oxo or t RiRBSa51RE HERTRM attached to carbon atom R3
and R4 when attached to nitrogquaton1re resent  hydrogen, hydroxy, fornyl

or optionally substituted groups jz:E§¥ fronlalkﬁl, 10 cycl oal kyl ,
I ete

al koxy, cycl oal koxy, aryl, aralk etefocycl yflll ¢ roaryl,
het er oaral kyl, acyl, acyloxy, h kal, am no, acyl am no,
monoal kyl am no, dial kyl am no, &yl am no aral kyl am no, am noal kyl,

aryl oxy, aral e al LR&LYAQiYined ABETEKARE SlrifMd offolRXY Q@lrdf)o nyl,

aryl oxycar bonyl, aral’koxycar bonyl, al koxyal kyl, aryl oxyal ky
ar al koxyal kyl , al kylthi o, thioal kyl groups, camﬁggglic acid derivatives,
L1—(CR1°R11)n—-W—(CR1°R11)m—Ar YR (1 d)
OR’

10 Where‘L1 is a leaving group W represents NR™ or -O—auryl—(CRloRl1)(,-NR12 and all
other symbols are as defined above to produce a compound of formula (I);

or

c. Reacting a compound of formula (Ille)

1

R\\ X, R3

/] 1011y _\Aye 10R11 —Ar-CHO n
n m

I// N\)4(CR R™),—W=(CR'"R""),—Ar (il e)

R? R

15  where W represents NR' or —O-aryl—(CRlOR”)o—NRlz and all symbos are as defined

above with a compound of formula (IIIf)
\rP(O)(ORm)Z (1)

OR’
where R" represents (C1-Cg)alkyl and all other symbols are as defined above to yield

R®0,C

compound of formula (I) defined above.



15 or sulfonic acid derivatives; X represents a heteroatom sel ected from
oxygen or sulfur; R10 and R11 are sane or different and represent hydrogen
or substiwotoa@334sr unsubstituted group sel ected form al KPCI/IBOM@RYS, aryl
or aral kyl group; LI is a leaving group such as hal ogen atom

met hanesul fonate, trifl uoronethanesul fonate, p- toluenesulfonate,

p- ni trobenznensul fonate, acetate, sulfajsg, phosphate or hydroxy; n 20 and
o are integer ranging fromO0-6. 9. A novel intennediate of formula (l111i)
Rl R31 X (CRLR11)n (H1ni). N\ HR4 their rivatiwves, thei

anal ogs, t hei #% SR8 r@nwaﬁﬁgﬁwtﬁgmwug 8?&%?%%%@5§#M?%gi§'mgb y#%rphs,

t hei r phar nacgitdssaldestrided gplabkepharmSehically hdveptablp hatsrapbartiacatitajly25
accept abl e sol vates wherein RlL, RZ and R3, R4 when attached to the carbon
atom are safeeRIRPIEFTRTSent and represent hydrogen, hal ogen, hydroxy,
nitro, cyano, formyl or substituted or unsubstituted groups selected from
al kyl, cycl oal kyl, al koxy, cycloalkoxyPraryI; aryl oxy, aral kyl, aral koxy,
het erocycl yl , heterqaryl., heteroa I 03/033481 156 PCT/|1B02/ 04275
heteroaryl%xy, hetéggﬁgﬂP%%%meﬁﬁég%ééﬁy?§§%2 hydr oxyal kyl, am no,

acyl am no, nnqgalkylaninp, di al kyl am no, aryl am no, _aral kyl ani no,

al koxycar bonyl ," X &% arbonyl, aral koxycarbonyl, 4l koxyal kyl
aryl oxyal kyl, afjal k xyal)—kyd;R1°Ré1)},<-yw-h(CIR1°RPfi),gaWK . Al koxycar bdMAani no,
aryl oxycar bony| gmA0>~\B< af al koxycar bonyl ani no, carfoxyYRc acid or its

derivatives, oR’sulfoni & acid or its derivativespghe or both of R3 and
R4 represent oxo or thioxo group when t are Rgttacged to carbon atom R3

he
and R4 when.amm@@m%quﬁWﬁ?qmﬁﬂmﬂafgﬁmﬁ@d%b§@ﬁ? 194 Ko JegFtheR YRS, 2  or nyl
or optionallys a&ﬂﬂ%lﬁgﬁe%%raﬁyg%ﬁla&ﬁﬁ%ar BiRbBdytols ar€ ¥Ehambk ybaveal koxy,
y

cycl oal koxy, aryl, aralkyl, heterocyclyl, heteroaryl, het_eroaralkyl(f 10
acyl, acyl oxy preipyd @Rgpailkg/ fo, anyraf the, Prageyica slapred 1M}?g§|5km Whdgcompotn

di al kyl am 1@2’ of #e Jfo%%ﬂo(’l) Ahakyl am ro eacﬂ@eﬁ'{@?énk}'l&drogé'ny b8y andas1Bbiexy,

het er oar yl ‘oxy,
symbols are as defined above;

or

e. Reacting a compound of formula (Ille)

R’ X_ R®
A 1 1011y —W—(CROR™_—Ar-CHO o
| 5CRPR™M—W-(CRR )= Ar (Il )
/. N
N o4
R? R

15  where W represents NR' or -O-aryl-(CRlORl1)(,-NR12 and all other symbols are as

defined above with a compound of formula (IVb)

6
5 R

R \|/002R8 (IVb)

OR’
where R’ represents hydrogen and all other symbols are as defined above to yield

compound of formula (I) defined above;

20 or

f. Reacting a compound of formula (Ilg)



het er oar al koxy, al koxycarbonyl, aryl oxycarbonyl, aral koxycarbonyl,

al koxyal kyl, aryl oxyal kyl, aral koxyal kyl, al kylthi o, thioalkyl groups,

car boxyl iwoaajiosB48ieri vati ves, or sulfonic acid derivati ve®CTABoMp@eEsents a
het er oat om sel ected from oxygen or 15 sulfur; R10 and R11 are sane or
different and represent hydrogen or substituted or unsubstituted group
selected formal kyl, al koxy, aryl or arghkyl group; GL is CHO or NH2, n
and p are integers ranging fromO0-6. 10. A pharnaceutical conposition,

whi ch conprises a copmpound of fornmula (1) as defined in clains 1-5 and a
phar maceutical ly acB \\sb&g}ﬁ%rrier, di l uent, excepient or 20 solvate. 11.
A pharmaceuti cal corfposifti ol whimh1conpri sesiog1gonpound of mula (1) as
defined in clainms 1- i;;& agkmﬁﬁcgk Fe ucﬁgge iﬁﬁ?ﬁitor; fﬂ@ggte; ni cotinic
acid; chol estyranig®e]” ch®l &t i pol ; prébucol or their conbination and a
pharmaceutically acceptable carrier, diluent, excipient or solvate. 25 12.
A phar maceut i Gakre QONPQSlehif gREp,Ch andrBchré hiedeas TaBgidd fiom 0-H and dlhethéror m of a
tabl et, capsul e, powder, syrup, salution or.s ensjan. 13. A met hod of
preventing or SYRROR R @Fﬁﬁ%&%oﬁ%ﬁ‘flﬁﬁa?ﬁt}’@%%%ﬁé’g‘?@?g . hypergl yceni a,

ost eoporosi s, obesity, inpaired glucose tglerance} at herosclerosis, leptin
resi stance, insulin resistance or diseages ¢ which insulin resistance is

t he 30 underlying pathoppmﬁLghq@h g|_ﬂ§ ani nprﬂﬂlhb adm nistering a
conpound of WO 03/033481 157 PCT/ | B2/ 0427% forful a (1) as defined in
clains 1-5 or a pharmaceutical conpositionpgécording to claim10 or 11 to
a patient in need thereof. 14. A nethod according to claim 13, wherein the
di sease i sst YRRl WlicpRBERS NR'T BRBAN @theg syiabale ateohsedefined abakesioi yieldeni a,

di sorders related ta ndronme X ingl udin 5 eTaks] 120besi t insulin
resi stance, c6PBRE of faraplp (fvehess rﬁﬂrﬁseg’fshéq{%'z{:%‘i gvéﬁsolgﬁl ﬁP‘?alil‘ g%ﬁFrder s;
renal diseasegwhgggHggg@ﬁgk@g@ﬁgionephritis, gl onerul osci erosi s, nephrotic
syndronme, hypertensive nephrosclerosis, retinopathy, nephropathy,
di sorders to related endothelial cell acdr vation, psoriasis, polycystic
ovari an syndrone (PCOS), denentia, diabetic conplications, inflamuatory
bowel 1lo diseases, Nyt Lcabpptndeyimpa(ijeatitis, arteriosclerosis,
xant homa, eating

R3

R '
X/ N
N 1 :
L I iJ_(CR1oR11)n_o_©_(CR1°R“)p—G (1)
R2 NS N/
10 H R

where n and p are integers ranging from 0-6, G' is CHO or NH; and all otherv

symbols are as define above with a compound of formula (IITh)

o)
2 10p 11 Al RG (l"h)
G*—(CR'"R")—Ar VR

OR’
where q is an integer ranging from 0-6, G? is CHO or NH, and all other symbols are
15  as defined above to yield a compound of formula (I) where W represents -O-aryl-
(CRIOR“)O—NR12 and all other symbols are as defined above;
or

h. i. Reacting a compound of formula (I)



di sorders, cancer or. osteoporosis or as inflammtory agents. 15. A nethod
according to claim 13, for the treatnent and/or prophylaxis of disorders
rel at ed twoSgns4ene X, which conprises adm nistering an agomiiBe2/@t7s PPARa
and/or PPARy of formula (1) as defined in clainms 1-5 or a pharmaceuti cal

15 conposition according to claim10 or 11 to a patient in need thereof.

16. A nmethod of reducing total cholestersal, body weight, blood plasma
glucose, triglycerides, LDL, VLDL or free fatty acids or increasing HDL in
the plasma conprising adnynistering a conpound of formula (1), as defined
inclains 1 -5 orra p r ceutlcal conposition accp?dé@g to claim10 or 11

to a patient inn
| (CR"’R”)n W— (CR1°R11) ——Ar 8 ()]
Rz/\ ,\ YR

N g OR’

where all symbols are as defined above and Y represents oxygen ox YR® represents a
halogen atom or COYRS represent a mixed anhydride group and all other symbols are
as defined above with an amine of formula NHR®R® where R® and R’ are as defined
5  above and optionally;
ii. Resolving the compound of formula (I) obtained above into
stereoisomers;
or

1. Hydrolysing a compound of formula (I)

X/ R® RS Q |
l YR
RZ/ SN\
10 N R OR’

where R® represents unsubstituted or substituted groups selected from alkyl,
cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl or heteroaralkyl group and all other
symbols are as defined above to a compound of formula (I) wher R® represents
hydrogen.

15 optionally coverting the compound of formula (I) obtained in any of the processes
described above into pharmaceutically acceptable salts or pharmaceutically acceptable
solvates.

7. A novel intermediate of formula (ITId)

reS
R (llid)

OR’

20  their derivatives, their analogs, their tautomeric forms, their stereoisomers, their

polymorphs, their pharmaceutically acceptable salts, their pharmaceutically
acceptable solvates wherein L' is a leaving group such as halogen atom,

methanesulfonate, trifluoromethanesulfonate, p-toluenesulfonate, p-



WO 03/033481 PCT/IB02/04275

10

15

20

25

154

nitrobenznensulfonate, acetate, sulfate, phosphate or hydroxy; W represents NR", -
C(=O)—(CR1°R“)0-NR12, —O-aryl—(CRmR“)o-NRu, where R'? represents hydrogen or
substituted or unsubstituted group selected from alkyl, aryl or aralkyl groups; o is an
integer ranging from 0-4; R and R!! are same or different and represent hydrangea
or unsubstituted or unsubstituted group selected form alkyl, alkoxy, aryl or aralkyl
group; Ar represents substituted or unsubstituted divalent single or fused aromatic or
heterocyclic group; R’ represents hydrogen atom, hydroxy, alkoxy, halogen, alkyl,
substituted or unsubstituted aralkyl group or forms a bond together with the adjacent
group RS R® represents hydrogen, hydroxy, alkoxy, halogen, lower alkyl group, acyl,
substituted or unsubstituted aralkyl or R® forms a bond together with R’ R’
represents hydrogen or substituted or unsubstituted groups selected from alkyl,
cycloalkyl, aryl, aralkyl, alkoxyalkyl, alkoxycarbonyl, aryloxycarbonyl,
alkylaminocarbonyl, arylaminocarbonyl, acyl, heteiocyclyl, heteroaryl, heteroaralkyl
groups; R® represents hydrogen or substituted or unsubstituted groups selected from
alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl or heteroaralkyl groups; Y
represents oxygen, sulfur or NR’, where R’ represents hydrogen or substituted or
unsubstituted groups selected from alkyl, aryl, hydroxyalkyl, aralkyl heterocyclyl,
heteroaryl, or heteroaralkyl groups; or R® and R’ together form a substituted or
unsubstituted 5 or 6 membered cyclic structure containing carbon atoms, which
optionally contain one or more heteroatoms selected from oxygen, sulfur or nitrogen;
m and n are integers ranging from 0-6.

8. A novel intermediate of formula (IIlg)

1 R3
R/ X/ﬁ 10 11 ('? 10511 1
T CRrR™R™),-C—(CRR");-L (lllg)
Rz/\ /\]
N™ N4
H R

their derivatives, their analogs, their tautomeric forms, their stereoisomers, their
polymorphs, their pharmaceutically acceptable " Salts, their pharmaceutically
acceptable solvates wherein R1, R? and R3, R* when attached to the carbon atom, are
same or different and represent hydrogen, halogen, hydroxy, nitro, cyano, formyl or

substituted or unsubstituted groups selected from alkyl, cycloalkyl, alkoxy,
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cycloalkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
heteroaryloxy, heteroaralkoxy, acyl, acyloxy, hydroxyalkyl, amino, acylamino,
monoalkylamino, dialkylamino, arylamino, aralkylamino, alkoxycarbonyl,
aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl,
alkylthio, thioalkyl, alkoxycarbonylamino, aryloxycarbonylamino,
aralkoxycarbonylamino, carboxylic acid or its derivatives, or sulfonic acid or its

derivatives; one or both of R3 and R# represent oxo or thioxo group when they are

attached to carbon atom; R3 and R# when attached to nitrogen atom represent
hydrogen, hydroxy, formy! or optionally ;ubstituted groups selected from alkyl,
cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl,
acyl, acyloxy, hydroxyalkyl, amino, acylamino, monoalkylamino, dialkylamino,
arylamino, aralkylamino, aminoalkyl, aryloxy, aralkoxy, heteroaryloxy,
heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid derivatives,
or sulfonic acid derivatives; X represetits a heteroatom selected from oxygen or
sulfur; R'® and R!! are same or different and represent hydrogen or substituted: or
unsubstituted group selected form alkyl, alkoxy, aryl or aralkyl group; L' is a leaving
group such as halogen atom, methanesulfonate, trifluoromethanesulfonate, p-
toluenesulfonate, p-nitrobenznensulfonate, acetate, sulfate, phosphate or hydroxy; n
and o are integer ranging from 0-6.

9. A novel intermediate of formula (ITIi)

R! R’
N X/ﬁ = 10511 1 .
r . TCR"RM,-0-| S-CR"R");C (i)
N™ L4
H R

their derivatives, their analogs, their tautomeric forms, their stereoisomers, their
polymorphs, their pharmaceutically acceptable . salts, their pharmaceutically
acceptable solvates wherein R!, R? and R, R* when attached to the carbon atom, are
same or different and represent hydrogen, halogen, hydroxy, nitro, cyano, formyl or
substituted or unsubstituted groups selected from alkyl, cycloalkyl, alkoxy,
cycloalkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
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heteroaryloxy, heteroaralkoxy, acyl, acyloxy, hydroxyalkyl, amino, acylamino,
monoalkylamino, dialkylamino, arylamino, aralkylamino, alkoxycarbonyl,
aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl,
alkylthio, thioalkyl, alkoxycarbonylamino, aryloxycarbonylamino,

aralkoxycarbonylamino, carboxylic acid or its derivatives, or sulfonic-acid or its
derivatives; one or both of R3 and R# represent oxo or thioxo group when they are

attached to carbon atom; R3 and R# when attached to nitrogen atom represent
hydrogen, hydroxy, formyl or optionally substituted groups selected from alkyl,
cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl,
acyl, acyloxy, hydroxyalkyl, amino, acylamino, monoalkylamino, dialkylamino,
arylamino, aralkylamino, aminoalkyl, aryloxy, aralkoxy, heteroaryloxy,
heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid derivatives,
or sulfonic acid derivatives, X represents a heteroatom -selected from oxygen or
sulfur; R'® and R'! are same or different and represent hydrogen or substituted or
unsubstituted group.selected form alkyl, alkoxy, aryl or aralkyl group; G' is CHO or
NH,, n and p are integers ranging from 0-6.

10. A pharmaceutical composition, which comprises a compound of formula () as
defined in claims 1-5 and a pharmaceutically acceptable carrier, diluent, excepient or
solvate.

11. A pharmaceutical composition which comprises a compound of formula (I)
as defined in claims 1-5 and 2 HMG CoA reductase inhibitor; fibrate; nicotinic acid,;
cholestyramine; cholestipol; probucol or their combination and a pharmaceutically

acceptable carrier, diluent, excipient or solvate.

12. A pharmaceutical composition as claimed in claims 10 or 11 in the form of a

" tablet, capsule, powder, syrup, solution or suspension.

13. A method of preventing or treating 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 a compound of
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formula (I) as defined in claims 1-5 or a pharmaceutical composition according to

claim 10 or 11 to a patient in need thereof.

14. A method according to claifn 13, wherein the disease is type II diabetes,
impaired glucose tolerance, dyslipidemia, disorders related to Syndrome X including
hypertension, obesity, insulin resistance, coronary artery disease and other.
cardiovascular  disorders; renal - diseases including glomerulonephritis,
glomeruloscierosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy,
nephropathy, disorders to related endothelial cell activation, psoriasis, polycystic
ovarian syndrome (PCOS), dementia, diabetic complications, inflammatory bowel

diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, xanthoma, eating

~ disorders, cancer or, osteoporosis or as inflammatory agents.

15. - A method according to claim 13, for the treatment and/or prophylaxis of
disorders related to Syndrome X, which comprises administering an agonist of
PPARo. and/or PPARy of formula (I) as defined in claims 1-5 or a pharmaceutical

composition according to claim 10 or 11 to a patient in need thereof.

16. A method of reducing total cholesterol, body weight, blood plasma glucose,
triglycerides, LDL, VLDL or free fatty acids or increasing HDL in the plasma
comprising administering a compound of formula (I), as defined in claims 1 -5 or a

pharmaceutical composition according to claim 10 or 11 to a patient in need thereof.



