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PHARVACEUTI CAL  COVPCSI 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
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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,
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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 t:oay d&y,usast@m&ﬁ@r&ﬁﬂ? disdRIeA! iRHBath dPRECRE!RahRRLPleM a and
hyper | i pi dem a ané) 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 wetoansfssed chol esterol. MIller et at., (Br. Med. PCIIBEBR2(51981),
1741 - 1744) have shown that increase in HDL-particles nay decrease the
nunber of sites of stenosis in coronary arteries of human, and high | evel 5
of HDL-chol esterol may protect against the progression of atherosclerosis.
Picardo et al., Arteriosclerosis 6 (1986) 434 - 441 have shown by in vitro
experinment that I?L
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i nteraction betiedhcinblediengpas § g]FfHeSteéﬂ\ﬁrQ% ffent Thayy fugssse daf é@loma?( he

cause, the resitplete t%s&satof@m@ﬁr&é b1 tafd kbRAraneLlivel SIMBER Kb @ser gy
i nt ake 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 greasyfugiy riaevadmt in| #flpens joristipse éndtinnde t he

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
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and devel ofps igaees Hpdiblat essumpleery Thesaerey of ety arourdlear.ok is beievadee
mellitus is a ORI p&%&a{)em obed B9 SACHALS o bawacﬁ/%é gexm?g e 30 -

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%A48) 957 - 969) and other renal' conpli cat ipPeAgB(pELENt
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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of CVDis related,.tq.the higher. LDL (L ' i poprotein) and VLDL
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gl ucose int ol ekedparkd A bkisilit Rsikaha@ned rtlataogdipbiinnlihania Ayxwres binpliesrya have
hi gher risk of CVD. Nuperous studies in_the pacft have,%hown t hat | oweri ng
of plasma t¥i gPiFclr PRESLY:dherigsior efgrelye yprnd jtypepd diabelgs apellitpy. Ak 15
VLDL and i ncr easdcigiohlldf i66i0inesiishe Wieh Bbésity PhepeaBisich0ariahkliay RsChlear

di seases. Peroxisone proliferator activated receptors (PPAR) are nenbers
of the nucl eafesqlEd S o Syadipate haxime Ysulipgsigfanasers Wy Pt SpHPERICHPIR
(PPARy) has begpdrdni¥ki cated in 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 oxidati (”%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
at her oscl er osi & amoaan e h B R B a1 2 o e B0 275
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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in the treatne hypergl ycem a an erchol ester oFem a. 25 Sonme of
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energy expenditure and cause impaired glucose tolerance, type 2 diabetes,
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)



RI ~T(CH2)n-(gy)mAr 8 0 (Ila) R3, NHR5 YRlo R4 RO0O wherein the groups
R, R ; R3, R4 and the groups R5 and R6 when attached to carbon atom nay
be sane owodBfsasent and represent hydrogen, hal ogen, hydPoIHB02/0321¥ O,
cyano, fornyl 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 i t ut ed flasiHest i tnedlkgmilognt dellndimingr f aykdiar, omedrilkylagino,

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 %r@;.)up,. acyl, unsubstituted or Ssubst%tut ed
aral kyl or10R8 dirarstsalevatives, ogeulfimic acid phitRgeriveigves cgsecs dAthsOIR G

unsubstituted or substituted groups selected fr al kvl | cho 5: aryl,

aral kyl, al ko%?@’a%lffb‘i’wlle?ené?’i‘/?’g‘k%r(?gﬁ‘ Wﬁ?ﬂ/&?y %%@%%?4ﬂw%€#%%2%ﬁ%75 7

al kyl am nocar byl an@hsh 2t NagedchoRim  @pikent hegdesgeay dydtoxyhebandaroyl or
unsubstituted or substituted groups selected from alkyl, cycloalkyl, alkoxy,

Oray al so represent an
and ®8 when attached

cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy,
15 amino, acylamino, monoalkylamino, dialkylamino, arylamino, aralkylamino,
aryloxy, aralkoxy, heteroaryloxy, heteroaralkoxy, alkoxycarbonyl, aryloxycarbonyl,
aralkoxycarbonyl, alkylthio, carboxylic acid derivatives, or sulfonic acid derivativgs;
X represents a heteroatom selected from oxygen, sulfur, or NR1! 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,



het er oar al kyl groups; R10 represents hydrogen, unsubstituted or substituted
groups selected fromalkyl, cycloal kyl, aryl, aralkyl, alkoxycarbonyl,

aryl oxycawbmngb34s1 al kyl am nocar bonyl , aryI am nocar bonyI RCTIB02/04275

het erocycl yl, heteroaryl or 5 heteroaral kyl groups; Y represents oxygen or
NR12, where R12 represents hydrogen, alkyl, aryl, hydroxyal kyl, aralkyl,
het erocycl yl, heteroaryl, heteroaral kyl groups; RLO and R12 together may
forma 5 or 6 nenbered cycl iC structure cont ai ning carbon = atomns, atleast

one nitrogen om and I ly cgnt ad i tional
het er oat ons s &HERIERPH 8 ’ox B’Xaﬁm Oca u¥1 ﬂi t r%o{g%reo(r%ga?’lﬁe lf%fa’r}ﬁg gfroup to
repr esent ed by, te&)g_‘ﬁ%[ gro(lg RL0 ﬂgﬁﬁéselﬂ% M@@ﬂaﬂlsﬁjshﬁ%d drhsuBsted gidupd ogen
at om or carbon at

I's an | nteger ngln from1-4 and mlsa}
i nt eger o or selecgd éwarrpﬂ@l owciqqtkgb %msﬂ s Xmmylv PIYIERRATINYY | by -

O-(llb) OH I Boadroh. | 1abyll NtRfRRE L nalhdw&lrylcabf on No
WD 00/ 64888 d\““JXa%?(eoct bén%lorrp unds of gleneriér forermF’ y lc) RLUR3 R5 R7 |

| E-Z (l1ck hbtefdakyl bBups; i mﬂreNntsl oxPgdn dr N2, RierRB %Mmt&hydrﬂgdn, and Are
are independently aryl, fused ar KCl oal kenyl , fused arylcycl oal g(yl

fused aryl het eyt pof, drmitoxyﬂlgysle@aﬁfwl/ ﬁ@p@fcaéyl@mary hlé@ttﬁ‘er% llgm‘fnis% 20

het eroaryl cycl oal kenyl , fused. heteroa cl

het er oar I cyclaé‘h%ii%d?gqll% SYYHER A a?ry% ﬁ‘?ﬁ%’?@g {ﬁgﬁ gtmﬁ#ue Coptaining pbony
NRé3t hC( |O) 3 NB@B&&Q( Q)1easﬁ61® M&bgen atIRLA( @I)ubl(l Eiia&) optichRyAgcntdin ohe momaire bond

an e like; is 0, m ca

C(O) N(R20) : E aditigna ﬁéﬁﬁ%‘wsm?ateg :}“’ah BRI Sé‘ﬂgf afrc‘g‘%gen i P‘}li%*{ga%‘ Bis o 4:
c is 0-4; g I sefefnted blyS(GHD),-(0),i-Smal- ¥k atlddhedRBtherRbroaghi aRt?tr(igeﬁ! atom or a

carbon atom; n is an integer ranging from 1-4 and m is an integer O or 1.

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

M i)
(CHz)z

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

general formula (IIc)

O A L T
8

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



WO 03/ 033481 PCT/1B02/ 04275 8 independently hydrogen, hal ogen, alkyl,
carbonyl, al koxycarbonyl, or aralkyl; R2, R4, R6 and R8 are independently
- (CH2) g- vo@3i03348t 3; X i s hydrogen, hal ogen, al kyl, al kemgir/iBeywbktal kyl ,
het erocyclyl, aryl, heteroaryl, aral kyl, heteroaral kyl, hydroxy, alkoxy,
ar al koxy, heteroaral koxy, carbonyl, al koxycarbonyl, tetrazolyl, acyl, 5
acylHNSQ2, and the like; Z is R2102C, R2180C, cyclo-imde; CN, R21O2SHNCO,
R212SNH, R2INCO R210-2,4-thi azolidinonyl or tetrazolyl. An exanple of

t hese COWDOUI’ldi&dé;ﬁm&hﬂWﬂydrﬂgérphﬂUéeﬁ ATk Dartny], Scbotylectbbony® o aalleyli A RY,
| nt er nati onal gygﬂic ation Nos. WO 95/03038 and VEQEGI 260 dﬂgglose i o

conpounds of f R’ erq mdspeadently 1GHDIG @) is OR3;- Nl&/hé‘dmgerdﬂ,HQ%l whetei n Ra
represents 2- baragxageloyliyo rhet%m@%myldmﬂ aﬁe@erg?i%ylr QRMES, eﬁetterQ.F%kﬂ @g@%ﬁ or

CH3. A typical exanple is 2- benzoxazol yI' ) N- net hyl affi no]
et hoxy] pheny! ] abexyp, @falim%sfa. hPfﬁ@@@BiOﬁbxwlf@P@ﬁaﬁék@y%b@ykl tetpyolyl-OBEH N CH3

HOCH2CF3 (| 5 i v) rnal RORAk R 0, WO
oAl 02420 ang V\ﬁ% 32?& e BheTaa Rh@ggoﬁp?l?ngg&g?ﬁ b%ﬁgya\@‘é;?ﬁ (11 g)

AL- X- (CH2) n OMOW RGO 11%@9% A-lirepbdiponyl ot teftzelyént  ar omat i ¢

het erocycl e, A2 represents substituted benzene ring 20 and A3 represents

noi ety of formh@x&.gr@aftﬁése%ﬁ&malssmﬁlmnﬁlaaﬁpresents al kyl groups, m

is an integer of 1 X represents substituted or unsubstituted N, Y

represents C=0 or sents OR3 where R3 may be hydrogen, alkyl,
I

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 RP represent CF 1,
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

15

95/17394 disclose the compounds of general formula (I g)
A—X—(CHp)—0—A*—A>—Y ' R? Mg)
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 of 2-6.

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



aral kyl, or aryl group and nis an integer of 2-6. An exanple of these
conpounds is shown in fornmula (Il h) WO 03/033481 PCT/|1B02/ 04275 9
CRCH2CH3WOO3MI@BB (11 h) N ,.~O O-~CPh ~lco v) Internatcanao2/q@ats i cation
No. WO 00/ 49005 disclose the conpounds of general formula (Il i) ~ 1 I i
~J 17 R Het-LI L2 -Y 2 R 5 wherein Het is an optionally substituted,
saturated partially saturated or fully gnsaturated 8 to 10 menbered
bicyclic ring, RL is optionally substituted aryl or optionally substituted
heteroaiyl, R2 is hydrogen hal ogen, | ower alé | .or bower al koxy, LI is an
- R3-R4 | i nkage where |ﬁ atky! ene, eny ﬁécglﬁo Pkynyl( and R4 is a
di rect bond, cycl oal ne\>_§|ete ocW | ky§ eng, aryl ene, ﬁgﬁeroaryl i di nyl,
10 C(=Z2)-NRS, NRS- = h, -NRS-, NRS-C(=Z2)-NRS,
S2- NRS NRS-S02, -O0C(=0-, - —O) C%& 03 NRS, - NRS- 21 L2 is
optional I'y subdt i t nieaatignrl peblisatign éﬂOké’KQl Ea9005 discloss B’BX%W ‘é‘}? 8Ei d
bi oi sostere a%&ner%fbﬂnﬁﬂ Nrgyand the corresponding N-oxides and their
pr odrugs and rmaceutically acceptable salts and solvates. 15 An exanple
of these conpounds is shown in forrrul j) H( i (‘I]I)') \ OCOON HN O N

i

la~ N 'z'R— Het—L"
'\,\)

5  wherein Het is an optionally substituted, saturated partially saturated or fully
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
O~ N (it )
HN_QNm QNCOOH

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



vi) International publication No. WO 94/12181 di scl ose the conpounds of
general formula (Il k) X-Y-Z-Aryl-A-B (Il k) 20 aryl is a 6 nenbered
aronmati c worg/ogastaining 0, 1, 2 or 3 nitrogen atons and @CThBe2/04275
unsubstituted or substituted with R8 and R9; X represents NU,-),
NH-C(=NH)-, and the like or 4 to 10 nenbered nono or polycyclic aromatic
or nonarorratl c ring system and containigg 0, 1, 2, 3 or 4 heteroatons
selected fromN, O or S either V\D 03/ 033481 PCT/IBOZ/ 04275 10

unsubstituted or substltu e s sele 8 alk

cycl oal kyl, Cypabsfjiyiy ‘N&Q@ IS§618Tt gy@ 10 Eél(&g‘l{aﬁ Myl oo
al kyl - O Co-s @t&doc@%’ ﬁ'dslézilkyli’af@)IR3C?Qﬁkﬂl m alkﬁflgﬁmo@ iy Gls-lGHR) 0- s,
(CH2)0-6 aryl-SOri ﬁ%‘lh)(éo 8 ar

aryl - SC- ( CH2P%Cos H@omyl ¢ )80(%? 06@@4@%‘ égg%w 2l S Helrp) 0 5

gl_ kyl( Clgé) (c):088; qﬂﬂ fo%l @O'%TCH%P fS(CH ZMWQ@HW@* @Hz?o AAryCE(CID-(EH, )0

wher e ri i_nt eger
from0-2: Z and (@A ecom%hﬂerﬁowu% %%?eIHRf p@?ﬁ‘llqél—@ Srﬁmtl%%f%m Eilo) n,
( CHR2) INR3( CHZ)Cn% aléﬁ@nﬁWM whéle2) NEANRIkEeH 2 (-£H2) BkeO(:CHiZ9 n,

CH2) nCS( CH2 D nS( CH2 CH2) . S02( CH2

ECH2§ rrSOE CH2§ mdemd@@hrz) m@zm ) n@,mz) I%z n@|(42 Q#agi@é@&z (ﬁH(z)mNR)-"(CHz)n,

(CH2) nCR3= CR4g é) RI > m gc%ﬁﬁmcﬁagﬂ?k@i%ﬁ&@ﬁd@w )r(I(;ij)Q@g Hp.and n
endent S/ d

are., each i nde er fro ere

aromatic ring (@Hs)&é@n(@bhhal m(fﬁ@ fBS(Cﬂz)nQ 3CHdeQ2(Q¥Ia)tnorrs @Hﬂm%@&%@?m
b d dth 4 h
unsubstitute gﬁ @mggsl%kgeg% g(?ﬂﬁ%R@Cg(@}@% t hat Ym%?. AR=BRYCEF) M the

Aryl ri ng,loborg Ontaln at” ' Teast- one heteroatom 15 B is
8 9 ORR 11 IQH@mCQCECHIZ),l (CI(IM@H)((CHzDRmeﬁ i Indn aR eRh infipendretly @6 | R7,

RS, R9, RLO and R arg [ pdependant| v, sel S6Let: EEODNQAGM, §/0arine, (C

(/)

or 4 N atoms and either unsubstituted or substituted with R®, provided that when A is
(CHa)m, the Aryl ring, bonded by Z and A must contain at least one heteroatom;
15 Bis
8 Lo
O R\ - R
ICI;—R12 o

11
,,( (CHp)e~-C—R"
or )

R® R’ : R0 R
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

H NHSO,Bu



8) al kyl, hydroxy, hydroxy(Cl.6) alkyl, carboxy(Co-6)alkyl, (C1-6)alkyl oxy,
aryl (CO_ 6)al kyl oxy, (C3_8)cycloal kyl, aryl (Co_6)al kyl,

(C1-6) al kyboatwbssy| oxy, (Co_ 20 6)al kyI am no( Co- 6) al kyl amdTiiRe/d4215e; R12
is selected from hydroxy, (Cl_s) alkyloxy, aryl (Co_6) alkyl and the like;
An exanpl e of these conpounds is shown in fornula (11 1) HN O O COCH (111)
H H NHSG2Bu WO 03/ 033481 PCT/1B02/ 04275 ;11 vii) International publication
No. WD 93/16697 and US patent No 5,227,490 disclose the conmpounds of

general formula (1] - Y- R..1 h rom
hydr ogen, C1- 8ial kIﬂemaélP%l @Rh‘%‘o I]\*&/ I\azo %/ 66§Z§ g @%/patatsgg' ?il?aég?y, 5
car boxy Co-6 alsiqyge,th@@gnwifds%tgéneadlIfcythay(n1hydroxy Co-6 al kyl, Cl-4

al kyl sul fonyl Co- 6 al kyl, 4 al kyl am no Co-6 al kyl, aryl Col o al kyl am no

Co-6 al kyl, C2-10 acylam no @' 6 aI kyl , CﬁM car boal koxy Co- 6 al kyl

hal ogen, R2 is independently ch ydrogen, hal ogen, hydroxy, Cl-6
al kyl, wherein the al kyl group ,s ubstl ked or urlustitut ed,

Cl- 6al kyl oxy, aryl Co-4 alkyl, Co-6 al kyl oxy and the like; R3 1o

hydr ogen, Cl-6 al kyl, arylz_s;k_;(o aI kyl :CORS NR4AR5 or a 4 - 9 nenbered nono

or bicyclic ring._ system tain at from N,
0or S gnd et 1I*Fgcrh°%lﬁ‘i‘sflfﬂ9%ﬁ¥‘{}ﬁ$eé‘ al%’(]b%rf’ﬁoéh]f)ggw a%ﬁ%’ G%ﬁ{y?oq?' t her
unz u Pﬁ ti f uE ed ca;éﬁo;ak@osg %‘8‘“ %&'boxy gﬁu&n@}tﬁb Oigldkordy, CoaraWy;l, Clqu@ngnyl ENHf CEO)
an e like; is G and, the i e
15 An exanpl esalkvk ﬁ?eséll‘%’@%%gﬁéa]?(go%b%loiaﬁwlcgg%(iﬁkly% 19 S4B
(CH2)40 1 OH L g‘q}yl Few, tabednery! car ipdrionopsbrt Istinf @éngendpichoses faai d

derivati ves have béen 20 reported which have hee sed as i di at es
for the synt h&giresess baloeeet Yﬁ’i?l")évc(&l eallyl, “’o?n a{l}]@ﬂ %%%8%838‘[%8£§CH bed in

the prior art are«@uch 0ehiBRb@Waryl Co-s4 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)



i) European Patent Application EP0816316 discl oses conpound of formula
(1'1o) WO 03/033481 PCT/1B02/ 04275 12 R1L n COOR3 (110) OH R2 The conpound
of fornmulwo(saj34ems further converted to 1, 2-ethanedi aol aemiBeXi4es of the
formula (1lp) RL OH ~\ (lIlp) OHR2 5 These 1, 2-ethanedi aol derivatives
are useful intermediates for the pharmaceuticals and agricul tural

chem cals. ii) Japanese Patent Applicatign JP 10017540 di scl oses conpound
of formula (l11gq) NH2 (I1q) HO CX2Bzl 1o The conpound of formula (Ilr) was
further converted to a conmpound of formula gvd) (JO Nv O (I'lr) ,N Boc
02C02BzI WO 03/ 033481 PCT/ | BR2/ 04248 @Rmary of the Invention Wth, an
obj ective to devel op novel c or the treat oyt and / or

prophyl axi s of di seases rel at d/t o i ngreased | evels of lipids, especially
to treat L

R2
The compound of formula (va) was further converted to 1,2-ethanediaol derivative of
the formula (IIp)
R! _/~OH
l\\ (p)
o OH
R2

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)



hypertriglyceridema and to |lower free fatty acids, for the treatnent and /
or 5 prophyl axis of diseases described as Syndrone- X which include

hyper | i piwerma3z34shyperi nsul i nem a, obesity, insulin resistPamas)2/o4mul in
resi stance leading to type 2 diabetes and di abetes conplications thereof,
for the treatnment of diseases wherein insulin resistance is the

pat hophysi ol ogi cal nechanism for the trgatment of hypertension,

at heroscl erosis and coronary artery di seases with better efficacy, 10

potency and |lower toxicity, we fQcused esearch to devel op new
conpounds effective in the treaﬁ%ﬂﬁ%?——h%@?@yﬁ%ti oned di seases. The main
obj Fcti ve of bt he pl’\?@'ﬁleah oibjlwmhﬂoodevﬂsptnheséefompeundworpmgwkdaandﬂwﬂd/(osh

aryl -a- oxysubstitute yl carboxylic.acids and thejir derivatives, their
anzll ogs, %/hei rPfOl%hg[?fig,& F’éeafs?)gr *}tg‘{ fis cTeapest gi‘fgléd#el:’@‘,is’ t99Rscr Ll oy ¥ phs,

t heir phar macetpbradlyitridémiacampioaiver Sidet ity @ds! oM dlenB&@MEdCaldl ¥ or

accept abl e sol vates and @gar maceuti cal _caonpositions containing them or

their m xt ur esLORYBERe?! BBfaTt TR BHYTERE et ViR dfids rhypelipliesrovi de
novel j 3-aryl -@peoieidasi,i d0etiBd imduliy lreGaddoXwbilh RGkERoe fh@hs 8I8fdevati ves,
their anal ogs, their tautoneric forns, their stereoisoners, their

pol ymor phs, t HE3eiop fad Wirbeist Pempliqption theedpiarhe teames!, of; diggases wherein

phar maceut i calhyiacreRlbAR & SR RIRELRMbRARIHBRESHIAC 3 aROMRATIh QRS
containing themor their mxtures i'ch may have agonist activit agai nst
PPARO, and / dPPRiEARpn. afherosperpsdnand ycorampivbpxterinisegsea vl Uretters efficpqy,

addi tion tg) agRins} aff idwe i¥xi@Baiestocl3EfBa: ARGdh Q6 &

obj ective of tq%e E%gsent i nvxelntg)faon i g St_o provi (rje1 noverﬁ%?%%?{“@“%%
oxysub' st it ut exffeetivieyin thedvenmnept ¢fabays wentignedl disrases. deri vatives, their

anal ogs, their ta Fl G their stereaol hei r..pol r phs,

t heir pharnmaceuti c;tﬁ“?%%@@écg{vgg’féhegﬁ%sf%ﬂ’ feﬁ’g&]# %g a%%éréo rioglg?%?%g@cept abl e
sol vat es and phdrorecsubsticadd alkyeapbsdytic adids Sdrihet dorivgtitebaieio inaldpe) thei Xt ur es
havi ng enhanced activities, without toxic.effect or with reduced toxic
effect. 30 Yet@UPiBPHerodl; &4 JEGFOPAS BrrdsBIR™mPRYIBniPErPheEncsutsalyi de a
process fors t hRceppib@Padial itk @harhndcativdilydaspmsblb Sdolviatés @hdabkihadaidaxy! i ¢
acids, their derivatives, their WO 03/033481 PCT/ | B02/ 0427 14 anal ogs,
their taut oneriOEPPHHPRS cortigins AnpE SeE dhEEs. t heir pol ynor phs, their

ggla\r/gtaggm ically acgpplARbLRBR! bS tRNsledcieidve RN FBEMbIBR HoVelaEaERERAD! €

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



Still another objective of the present invention is to provide

phar maceuti cal conpositions of (3-aryl-a-oxysubstituted al kyl carboxylic
aci ds, thwpro3assBogs, their 5 derivatives, their tautonmePsT/IBAI4RTS

stereoi sonmers, their polynorphs, their salts, solvates or their m xtures
in combination wth suitable carriers, solvents, diluents and other nedia
normal |y enpl oyed in preparing such conppsitions. Another objective of the
present invention is to provide novel internediates, a process for their
preparation and. use _of the internedi r t to of
(3-aryl - a- oxyZBIegri " %a gﬁ“ﬁ%&? fory bglgl(e? |Sit:eq%°?:5ro %?ssstﬁ&?rp(g{é@%gfl t}lgis? t heirt
anal ogs t hei rpHaaticedisaly a&claptulsle silaraa@ﬂsmpbacrmacetuheally aoedpialtr ohatest heir salts
and their phar mace t| cal accept.abl e so yat

anti di abeti c, hypogft} %CEObJGQWFl glés‘l’rﬁ?n éiefﬁf?b‘ggﬁ" ]}1}39 & H?(ﬁwgeémg%lrrpounds
WO 03/033481 Bfhiokigard O 4m1- al&ys@ﬁﬁteﬂeﬂ(yﬂ)esmbxmlwrds,oﬂlem haealdgsy €riti on

f3- Aryl - a- oxysubstituted propionoic acids of th ent nt| 9 havi ng
the general foiaiives thefr fantquersoibgin SerpeporeRss: 13he ‘ﬁ& elﬁr SYR8 R2
NnmHR4 mZoléatésh)?'tﬁequ{?&’ch%tlh V&ﬁbmé‘cﬂ)ﬂ|v¥1th%ﬂﬁi&@&n1&rhl%bheﬁt@,lﬂhlﬁms arcl f or s,
their stereoisoners, their polynorphs, their phar JTB.CGUtI cally acceptabl e
salts, their pharmedieuermely pyployedia preaping Kok CRIRSTRRSrein R, R2 and R3,

R4 when attached t Kndt %}ﬂ% o%féﬁmf%%senﬂﬁyenﬁgn £ BroRide Ab¥dl @{tﬁﬂfedﬁféﬁl a

represent hydrogen, ogen, droxy, nitro, cyano, fornyl or substl tuted
or unsubsti tupmdesgrfonﬁ]bgr Q@pgr@tl@uarfdr@m@m@ypten'egd&tﬁdpmCGSS kBxparation,

cycl oal koxy, a Xa ﬁﬂed'ﬁ%/tﬁfleé"thelﬁ%hﬁbgsary'
het er oar al ﬁyl ¥§W®fl ry Squgda%%ﬁ%rcgggroal oxy,s’ ac; ,e acyl oxy, hydroxyal kyI

ani no, acyl anieg, taumnmal kl;eiramerm;somam Kipdimrmotsanorplesy | el neplts agndl KYAani no,

al koxycar bonyl carb ar.al k I KQEY & d

aryl oxyal kyl , Ph# a%?ﬁ%%’k%%ﬁq%? ROV 819&%% ‘gsl %Ianuaiako%cgﬁr(&t{)l{gnwgm no,
aryl oxycar bon)éhﬁ’dﬂeﬂ@r an&iyﬁdoablkﬂmtemid)mmmoamsno carboxylic acid or its
derivatives, or sulfonic acid or its 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, 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 ORI O00 By Subifobted p mroﬁab @si@nbSihbBebént imEhH) hat BRIBRL |
1) oNR12, -C)arylﬁé R11)0 NR12, ere R12 represents hydrogen or
substituted omengrddgysmia @ ed group selected fromalkyl, aryl or aralkyl

groups; o0 is an integer gging fromO0-6; R10 and Rl | may be sane or
different and remlesent pshrogen or unsubstituted or® spbstituted group WO
03/033481 PCT/1BO

16 _sglected f al.kyl , , al kdx aryI or(har al kyl
group; Ar represe ts ub T‘@U%eﬁegmvg Hg%mgt)mutég di IeMR single or fused

aromatic or het Cl rpup; RS represents hydroggp7atom 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{% Piesdntsty@ibgear al kyl
such as benzyl, phen hyl , CoH5CH2CH2CH2 napht h and the Ilke t he
aral kyl grolp mEyoBeakabstrlogens dlkyh gopRgieyl, @W&&bltedsfe}m%ﬂw&ém bydyor

phenet hyl oxy, ném&ylam@ﬁwh@éﬁm RABN W PIROPIHaPXDe APGoEde ok | duBstit A (3/ 033481
PCT/ 1 B02/ 04275 17 the aral koxy group nmay be substituted; heterocyclyl
groups such asUsbstiftdtchgrours glested ifegih pikyl niyelontyt gl ol F]HPWY

pi per azi nyl anaksﬁ@arbbﬁs@, a%ybﬁt;&{y@cxﬁ(wlmmgm&aﬂ ”%Yylzi?ﬁnéé&?l%ﬁqyf uaa;ﬂ

het eroaryl % group such as pyridyl, thienyl ury rro .~ oxazol yl ,

thi azol yl, i m eRiretyglyl I@i@a@wﬁzhﬁtvparamgf@em & mabbﬁhb%ygeawlsubsbwdfrur yl

and 5 the L} keydih@nhiat %Fo%% xéleaé@%n{@mypecyaumﬂ 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

NHCOOC6 H5, NCI-ﬁ%Q@ﬁiylﬁ SEL6 Hkaz yNEROgRHAGEH3gand the
i ke, which may be substp?{%t ed; aral koxycar on}/l am no WO 03/ 033481

PCT/ | BO2/ 0427 5hetergarglky gowyemy Re swhstivtdH CODBREORREEHS, Wherein
N( CH3) COOCH2 Chikdaroar{i( fnati)ef SR A Giliies %ﬂém&ﬁ% gﬁg‘%@@h&ﬁﬁg@ﬁgfl Jes

and the |I|ike, which may be substituted; carboxylic aci
such as ami desicy} pREP sebNRceThFMEonybORMY] ageike, GONEY], gr@(ﬂ\Eﬁ’h band 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
'(;'ﬁrets)gxélr Ioﬁpgc ;lglg fé%l anﬁ té !%t I Vl%gh may bseuslu rt]ull‘rgd aé(r:alll lanunlotgsro%esrulcl\{aétsl ves.

CGHSCHZNH, C6H5CH2CH2NH, CsHsCH,NCH; 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, NHCOOC¢H4CHs,

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



15 1t is preferred that the substituents on RlL to R4 represent hal ogen atom
such as fluorine, chlorine or bromne; alkyl group such as nethyl, ethyl,

i SO- pr opyWwp opopa48pyl , n-butyl; cycloal kyl group such as egchiBgrapid ; aryl
group such as phenyl; aral kyl group such as benzyl; (Cl-C3)al koxy,

benzyl oxy, 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 fromsubstituted or unsubstituted groups selected from

di val ent phenyl ene, napht hyl en rro ' qui [ b ofuryl,
di hydr obenzof BfoyP , Susl rafo I?Z‘@ﬁhyh‘wm&ﬁ% %%W@F?ﬁ%‘gm inyl |
azai ndolyl , azgtdptoovi,Ccy aratgbCcHbegrothi AHTCOOCHREMZOKM0hnd thand t he
|'i ke. The substituents on the group represegnted by Ar a ma .He | ect ed
25 from | i neatikemhigthanenkesubpitiied £P10xigI26iden 4 QE‘%I‘("“Ei@Ség)?/léﬁ(%}/W, esoﬁ‘?% onal | y
hal ogenated  (GE3)@bkaKkk, MAPEENCOREEL, CONIERY, CENMPRMNNAOthe Il thy
carboxylic or sulfonic acids and their derjvatives. The substituents are

defined as 5t hegrbemydicfagid drrivatives mey jbg spestigiiosh s4lfpicerriq ALtts AgTvallyssught |
substi tut ed Ohg %@N@E} iSb‘zﬁ(Iﬁg/IediS‘(ﬁN%; soptieay! are thdERAL ! @ienic bamz of uryl,
n

i ndol yl, indol , quinolinyl, azaindolyl, 30 azaindolinyl,
benzot hi azol yldevativesmaxesvbsfitutet oups. Sui t abl e groups represented by R5

may be sel ected fr 1 BSuSHERa@S
ot byt et iyl - pr oS e AR KRy R EIELAT RN, B R e

PCT/ 1 BO2/ 0427 %e sdlectalifrbmawloget, hysipxy, ettt #yio op pesybstifutghar substitpieg 80UR%| ogen

at om such as fl.uqrjpne chl orq 1 Lodipe; a S

benzyl , phltgnetsﬁlf/ﬁeda%%mtaﬁgﬂIC?QEQ%@(%(&& %ifoggigk}g%smugag?liﬁglh%ljg%&%’rsﬁgg%@f ituted

or R5 toget herlkkydikyR6 aryémuyelkeht aalkotyeliyll, MRtesocyslybshgtergamit shesgrearaliylect ed

from hal ogen, hydroxy or al kyl ups... 5 Suj nm- e n,

hydr oxy, (Cl - é%’}llal I??Pﬁo}&‘o §¥°§‘¥%ﬁﬁas§‘%@hyﬁf§ﬁl§h§yr{,@ prolg?/’l %ﬁg{?gﬁg’l i ke;

(Cl - C3) al koxy asiiseicastsonyE bikykynineg tatkyklio gooupp.ooayboapldc adids or ifskderivifiiiedgen at om
r

e L i i i R s B LR 2 el
as benzyl,s phenet ik pasdredieat thelsabstindenis lon RALyo h‘érepmsanbhalbgamtaecgn girch as
substi uted or, % 16 fogether wi e 1o, & bang The shiatt LyRlse e
represented by, Riyeyclbkseregt &dh fag @pribpyrdpdgeny] gloupeach e 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-C3)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



branched (Cl-C16)al kyl, preferably (C -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 15 group may be substituted; (C3-C7)cycirandxosk7gr oup
such as cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl and the like, the
cycl oal kyl group may be substituted; aryl group such as phenyl, naphthyl
and the like, the aryl group may be subsij tuted; aralkyl group such as
benzyl, phenethyl and the like, wherein the alkyl noiety may contain

(C1- C6) at ons, erein the ar noi ety stlt ted het tyl group
20 such as pyrsteyPS TeEKy Pl O%Sfrﬂr?ﬁow an?ﬁﬁ?/ll‘ﬁ%n% e ﬁorﬁesml% fie %hgfee?’/oar yl

gr OUS may bﬁ lcifaldi)ﬁltal brona@; orrf']ieimﬁé CJa’@aElE)lflks)dbl;agstr betzyls lphd&hefs'l fout ﬂlarmﬁ,hvyhlph kvl
pyri di nenet hy oxazol epet hyl, .oxazql ety et er oar al ky
group may be SPtys b prubeiuted, gy @}bﬁt&'}}@ tfigrt e§0”d e% rzeF‘?”it(sd? R?/‘Tdt %
pyrrolidinyl, fbdfidnt di‘é’iele%féd ﬁtoﬂﬁhalldgléﬁ,,hyﬁﬂﬁy ohakﬁrg@@ml yl group may be
substituted; |inear_ or anched (C2-C1 %-§€ EHP ch as 2 ace éL
propanoyl , but anoylsultb@ﬁ%way béé’cyg’i%?}} y @ér{gi/ Tft giowpy U as (R may be
subst i t ut ed; (& Gob llﬁﬁ&mlﬂéo(MLCgPﬂlﬂﬂﬁ SBAICAY A&hEIBL bﬁh&yy;@fd‘p@ﬂyhnd the
ethoxycarbonyl and the like, the a

koxycar bonyl 0 @ﬁmﬁg % bsti tuted;
aryl oxycar bonyllkeshéﬁge&samnbﬁ@h&iﬁk‘ﬁ?&?ﬁoﬁ?@“@a&ﬁﬁ‘ﬁlﬁ?%&?& ¥ r@? aTh&YRe | i ke,
the aryl groupy,pRys ARyl ?ﬂaﬁhbyﬁl%lﬁ%oy(, %t%ﬁ'b%ﬂﬂo@ﬂ&ﬂ@l&ﬁ@[ﬂ@@ ydlky bl 81 Kyl

group may be substitut’e | am nocar bonyl such as PhNHCO,

napht hy! ani noceenadnyhenatil e tej lkl@; wihich mey e ussbstitedery Bhstivied of Rit ed.
The substi ﬁd‘lenlro etﬁ@Xmﬁ?RSﬁ)L'rgQE%gn({ r’[‘ﬂ@sﬁ{l&g@c@ are@éﬂﬁt@iﬂ’mm 3 eR, Whiroxy

unsubsti tuted o substitut roups selected fromal kyl, cyc oal kyl ,
al koxy, WO 03/ @384/8 grompsT/ | BOZ/ 04275 20 cycl oal koxy, aryl, aralkyl,

ar al koxyal kyl, het eguq)t%‘ylg ngchrPs Pe%tréégrﬁﬁg ¥y R’ Hﬁ&%%@l@@cg&ﬁbm hyﬁ?délen 1@1@%' Xy,

hydr oxyal kyl , am no, am noal kyl , aryl oxy, aral koxy,
al koxycar bonylbramm@l(élrrcmﬂ,lk}dl kmﬁa}%ﬂbk)@g Caba}k}’é@?‘alpkw?h 24l mymrlme@yl tthi oal kyl
groups, carbox acid o orpW f A d“gr et Sievl
derivati ves. 550t &?'lgqaore as §ﬁ¥1 e% éogm et °gr ot

bove. Sultab hg)r oups
repr esgnt eds bygﬂaﬁp lmy bleeulmelhem; é@h €1)cyridaligt eep sudhi ase:aclomowlbm Hed

é?ép)%l,e Ia|s(|§}/|pr ef er %exy at 2% 1E?|thegtté)p;f|0% 1&?%& g%%{%}bmatﬁ%i&lt Iry'l n'
the al kyl gr oguau}lmyclbes §hdmst,|rtapmth3d an(dGBe ﬂi‘k},cl;helanﬂlg«ylhp gwrbeawbsigmﬂedipr opyI :

gﬁglst(:) |p? 3% Z‘Ll a‘?‘rﬁ ggrgglgx{c o gzy henelﬁﬁ}ﬂ anQ TheMi& Cl Oﬁérlél%lthgglwgnm nli)a?/

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,



phenyl, naphthyl and the |like, the aryl group may be substituted;

het eroaryl group such as pyridyl, thienyl, pyrrolyl, furyl and the I|ike,

t he het erweroglo3gsoup nay be substituted; heteroaral kyl giPcwiBeuEh7sas
furannmet hyl, pyridi nenmethyl, oxazolenmethyl, oxazolethyl and the like, the
het er oar al kyl group may be substituted; 15 aral kyl group such as benzyl,
phenet hyl and the l|ike, the aral kyl groug may be substituted; heterocyclyl
group such as a2|r|d|nyl yrrolldlnyl pi peridinyl and the 1like, the

het er ocycl yl r may b ed. T ubsti i uen n

sel ect ed frornC S, & ;d?% arﬁ‘ P pehni %CQ’EM ul%eé%gaor?l’ shlg%stl tlﬂﬁed

gr O:.IESl sel ec]t ﬁ@!ﬂ B(F%ﬁ}k @Ihggﬂo;ﬁyeﬂwl @min:sy lagy 1ah1hoxyrylaﬁynxj,ﬁaai1ihonﬂyy,l auﬁ/y)lxy, -
aral kyl, aral koxya et e C et.eroar r oar acy
acyl oxy, hydr 85JkeKKksA OXé{?ﬁﬂi’ley L\%f?%/fﬁ‘?ﬂyﬁ%i aﬁt”?' 519{1%? lng' ﬁ%&?ﬁ%}m Xllk}'lyl oxYy,
aral koxy, al k%ﬁf,@réa%xyhc adill yor 3l ddivativel koo Xy beid alrkiysl ddnivatives.nTigal Kyl

gr oups, carboxyllc acid or, its derivatives, or sulfonic acid or its
derivatived. THtBGHSpieRsdRinedabeveas defined above. Suti abl e groups

represented by RO BRY.RExSEhCR@schic@my hydﬁ@gﬁﬁmmkwﬂ&aﬁnawmngﬁ bmﬁﬂohed
(C-Cl6)al kyl, preferably CI-C12)aIk ro such as HEtQé t@é

propyl, iso- pﬂJ@%lyhed ekl i raefeighlyy (G %Qﬁﬁgﬂl SIoHRSPFR ah ST, S1oEt Y1 and
the Iike: hydr, | k\uty1 2s¥doui§l, 5 UGB smﬂﬁeﬁmhhemﬁ@hh&ymyand t he
li ke; aralkylrﬂgﬁbup gﬁ%ﬁ' uqéng w9 qgﬁgth Is?he | i ke; heterocyclyl group

such as aziri (ﬂrml may p‘gﬁr ﬁ@i?stlﬁllltqﬁiyl(\é Ev)ﬁlé“rl‘i"’éllfyrll yquc%rﬂﬁ PILOPFQPY - CYRIOP ar yl
group such,a 831%&& LR BRY e c%@lo@ll@lr aby ma)t Bé Wibspdl 4491 drbkiEsuch as
het er oar al Kyl suc as turannet hyl, pyr |nenethyl, oxazol enet hyl ,
oxazol et hyl ampletyhendphtogl afhide dilfbsthe evé TP rm%b’ brosubstitatefebrisrPamh SRR oxy,

hal ogen, n|tr%md9n1n ?HK%L]'E%enyygﬂglQﬁw&c1MEH9§%@§§Q%4é&g%hhép8é04275

21 Suitable chlraﬁsg Res re may be selected fromR(+)-a-
ethylphenylamsﬂ%unmaphth@@eﬂh&vhngnwp S@¥¥ pﬁéni@@ﬁ?@ﬁﬂelFW@@W@W@%YHlne

ephedrine, N ocl Xo%%%«#ﬁy rc?xrarllﬁo gthyll\&n?%ﬁahmeg{hg @t{eﬁﬁ}aﬂ&l antlp 1hS thiskiingd r al

anni ne aIcoh&F& ci nol I ne tert-leu0|ne and ‘f he
like. 5 Sumiabﬁﬁkﬂj@gmshmmcmsﬂ@sqmqﬂwmdhﬁymﬁshahﬁeR@eﬁﬁgéﬂmgwpﬂﬁ@’b@

e, Suti abl eBYBURG TRt eREP 55 traf s iRy oy AR i 8TH (e
hydrogen, or sbsid hddérﬁdyc@ﬂ gﬂwmy ibe Udubstithtedh €Bhre @lbsmmh@d{ (@ay &22) al kyl
group, such asseggca:teg 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.



ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, t-butyl, n-pen

i so-pentyl, hexyl, 10 heptyl, octyl, nonyl, dgcyl and ¥hé IiEe;tyl,

(Cl - C6) alwoxg/osaeh as net hoxy, ethoxy, propyloxy, butyl oRgI/IBen4prsopyl oxy
and the Iike, which may be substituted; aryl group such as phenyl,
napht hyl and the like, the aryl group may be substituted; aral kyl such as
benzyl, phenethyl, C6HSCH2CH2CH2, napht Byl nethyl and the like. The
substituents may be sel ected from hydroxy, hal ogen, nitro or am no. 15

Sui t abl e groups represented by R12 be. s ct ed f

su:)rs]t: t ut edhor unsﬁb‘??]?t%‘fré]da%nﬁse’éqpreé%/m%f%iﬁgdm@@ r %rﬁ]gﬁ?gup such as
met hy et hy Ly iBrddyRRMhe, | b

- pent yI lsogpsé nl'?&F’ heeiz %hﬂh&l@ﬂfﬂamnﬁb— LS(H phﬁ@yl@ly&mél tc-ntahmyﬂme

h t
aryl group suen’heé@n%ﬁ‘éﬁg‘ﬂb’}/gl%a’iﬁ g ﬁ’ﬁgly{ hra%?r;yegnq ﬁlbe ﬁ‘?}l rhétla h‘g‘l lrr:a{;ebe

substituted; g Aucﬂascmnﬁ rﬁ‘ﬁv@ﬁﬁbztéh lelwﬁ%ﬂlﬂ)elthO C6H5CHZCH
. 2CH2,
napht hyl nmet hy? 0}(gsyt he |1 ke. the subst | tugants gay be sele te (g@f) hydroxy

hal ogen, nbtro Smt@lﬂ ﬂ@g S%ﬂt‘#fafblf@nﬁ iy Bn a?%tRed@eﬂFeéﬁ@‘?yn

Suitable mis
1|dM GAHY G HolA Hpdres 1E&alenﬁn@eut|call accent ab
salts formngP Ol 3’?%‘?1“15 ?gvent |Oc}ﬁyllﬂp@ru1®§rglts 25 derlxé yf fromIo °
I

i norgani ¢ bases suBitiahls drpups Nepresrutedy o be spiptedyrpm Byfrpgens g
organi ¢ bases Sb“s? 1 &5 %Mgﬁbsﬁg@ﬁm&%fwaln%ﬂ&idec%ﬂﬁwl%&@ Boh a@aﬁét@me 2-

di et hyl am noethanor ., am noet hanol , N-eth hol i ne

ﬁ; thKI Im Ioerl di reﬂ]yl gi-pmayh nﬂe—prgiytlw@bdm rigo-butylel i-RBEhi fhEﬁntBilsb‘BTPSWi é’ﬁi‘ﬂe
yl gl ucam p &F% %5 H@pongingl? a1 REE ¥ B {‘18:; egt'h&f%%llgixg)esucl‘pﬁéjﬁféﬂﬁﬁy, dingxynes, 30

t heobr oni n¥&, am ne, am ne, trinethylam ne,
tripropyl am nq;xopytobcpn’ﬁmrpbxy,rneq pwdalmyltayd t@milk\@ whipte o s %ﬁ’ﬁ%tedﬂ@éﬂ um ne,

et hyl enedi am n 3/033481

NhN f]l phenyl @FWI %‘I‘iﬁcﬁ‘?é’ ¥ i’ %‘y g&géh%;‘@% }Flez%e/ c(l)lulz)injf‘lllar%lebe Subsgtr‘:;ef}i

Eeﬁ %I g'ﬁn hxleamaﬁ@kyl l(sb?ihaslnbenzgzlhphemﬁyhﬁHMﬂéizCHnﬁwh@M@)@ﬂWéﬁﬂ%éhe 18t f or mi n,
phenyl e am i n I

ami nopyr i ni di ngie s WH‘S% o éel 6%%'?3'”%%35&0% hlﬂéé‘% KMB%%' he ][PII(Zm (rilﬁl ral

bases |ike;$ al kyl gapayd apdupe, re}ﬁh&n’geﬂ oyt y?d% moy bendeltmed |fro|me hydrabens opf

natural am no acids such as cine, ala
A R e R A i
proline, hist 'éiilllynen-p%?] il f6pyl| ¥-ButyE, iscahgylnt-hetyl, sepfemty@ 1so—penty1 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;, paphthylmethyl 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 thgobromine, glycinol, diethylamine, triethylamine, trimethylamine, tripropylamine,

tromethamine, adamentyl amine, diethanolamine, meglumine, ethylenediamine,



t hr eoni ne, phenyl al ani ne; unnatural am no acids such as D-isoners or
substituted am no acids; guanidine, substituted guani dine wherein the
substit uewbD3@asxs8sel ected 1 o fromnitro, am no, al kyl, alPkenpézo4saikynyl
ammoni um or substituted ammonium salts and alum numsalts. Salts may
include acid addition salts where appropriate which are, sul phates,
nitrates, phosphates, perchlorates, borates, hydrohalides, acetates,
tartrates, maleates, citrates, succinates, paInDates met hanesul phonat es,

Denz0at oo on e SRS DY OAHRZE OB SR RIS oS aiogor bat o5
accept abl e sobya glﬁﬂlﬁrmivinebec}hﬂﬂé Aatcaslimer hydroride,| silqyglomm@mm@l wetforgniog
crystallization such as al cohals. .Parti rI. usefu oundgs cordi ng
to the presen@ﬂ%@%ﬂﬂ%onphﬁﬁﬂﬁg 1ne, () éﬁ hqﬁmﬁP aff

3-[4-{3-(3, 4- %ﬁ%ﬁ{rrﬂn%hi‘eb@rﬁﬁl%ﬁicﬁlﬂe ﬂl]uﬁnég’:lzpelﬁnﬂ-lr)el it tp ikesndhiral bades like
phenyl ] - 2- et hoxypropanoat e _;

e
3-[4-{3-(354- GEKMWH?@J@FP%QH%‘B% i?/fliloftiftﬁ%‘i fike 22l 9F SPBIR) PR F5jds such as
phenyl ] - 2- et hgﬁ%ﬂ@ opaNRtaline, (eukirs! R¥leucine, norleucine, tyrosine, cystme cysteine,
3- [ 4-13- (3, 4- dr’hydr o- 2H benzo[ b] [ 1, 4] oxazj n- 4- X}&Prop lam n
phenyl ] - 2- et h@)@ﬂmmmmtr@, ynggxy( roline, histidine, ofnithine %me, argmme serine,
3-[4-{3-(3, 4- B by g0 pﬁé&ky@ﬁm Qh{létuléll KRB Ridd-bD P TPMbasds N spbitentyd | - 2-

et hoxypropanoic acid or “its salts ; (+)
3-[4-{3-(3, 4- @nmodmlsz gumdma [sw]spmlteaﬂ] ghaniding whepiy freohrtinintop RERSIFY - 2-

et hoxypr opanoi a3 1; al v, ain m or substituted ammonium salts
3-[4-{3- (§ Oﬁég ﬁ%é E?fy ﬁ"\Qxamrllnomuy | ) propyl am no} pheny

et hoxypr opanoiagd algirginon saltsss@w thay mclndy add @ddHe SPSTHESOANPHPDE W 0
1) 5t hyl e hoPFnal ) A a s -
y1 514N eptyl o 25 g udrd Byckion2tt bansel Rblohutlaxacia

yI)ethyIanlno} panoat e

3-[4- N-hept yl -thltr{l‘rﬁs, (rﬁalent@- Sitehted] hnedinate mabmm{ bl]e[hﬂneé]ﬂ@k%% enzeptes,
yl ) et hyl am no} ] et ho a Yk orbat ] hosphat
3-[ 4- N- hept y! MR %Xe(sa B é;%d?%ﬁéﬁ @?r‘\l%%f P oAz nas >
yl ) et hyl amisn O}mtbgmydrites?arﬁltth@klyqa Popamoatieally a(cyembﬂmsowamé fray| heNpydrates or

{2-(3-0x0-3, 4- c%“m% Sﬂlg 0&161‘ SOTVeAts [o?]:ry!;staﬁ'maﬂog)éﬁ‘él' 4 afbohols.

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 ;



1o yl)ethyl am no}phenyl]-2-ethoxypropanoic acid or its salts ; (+)
3-[4-N-Heptyl -N {2-(3-0x0-3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n-4-
yl ) et hyl awDrejppdaenyl | - 2- et hoxypropanoi ¢ acid or its saltsPCT(B)2/04275
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 hoxypropanoic acid or its salts ; 15 () Methyl

2-ethoxy-3-[4-{N-heptyl -N-(2-(3, 4-di hydr9- 2H- benzo[ b] oxazi n-4-yl) - 2-
oxoet hyl ) am nonet hyl } phenyl ] propanoate (+) Met hyl

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 | propanoate 20 (-) Methyl 2-ethoxy-3-[4-
{N-heptyl - N-(25(3, Bmdh hy dr[a2 hedeane-gb 10 -ox@a 4 rtilflydyd-) H-Denzo[b][ 1 ,4]oxazin-4-
oxoet hyl ) am nonet hyl } phenyl £gr opanoate () :
2- Et hoxy- 3- [ 4y)athiapingpbrpy 1R 2 80P 2H benzo[ b] oxazi n- 4-yl ) - 2-
oxoet hyl ).am npret h henyiy ]! 166 (Rokél3 Ardihyidso-SHlbesz 16x%3zin-4-
2- Et hoxy- 3-| 4%?%— hg%%lgl - Rl-[l?g??%?gi{hédr 0- 2H be}tr?zo[ b] oxggi)]ﬁl?il- yi)-2-
oxoet hyl ) am nphehyighinghghepyl]-red9arBPREnagPe or its salts ; ()

2- Et hoxy-3-[4-{ N |- Ny Wl 0R0-3 - g bRlvex AT Hoydzin-2-
oxoet hyl ) am n& tE§ %hen@_yqﬁﬁ?)%glfotgwgi{gxgéi d or its sal tslfyb?E ]goﬂ() Met hyl
3-[ 4-{5- (3, 4- ¢)ethgemin@}plivenz-dfdioxiprapanedigi n- 4- yl ) - 5- oxopent yl ai ni no}
phenyl ] - 2- et hoxypr opanoat e WD 03/ 033481 PCT/1B02/ 04275 24 (+) Methyl
3-[4-{5-(3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 4-_y|3 - 5- oxopent ?/I am no
phenyl ] - 2- et hexy pr opanoaBe4N-HeptyMst {y(B-oxo-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-

3-[4-{5-(3, 4-di hydr o- 2H be 1.4 i =Y he D tyl i
el SRR LI S s, xonert s o

[ 1, 4] oxazi n- 4y) ) - 5- oxoperuyN-BlebtybN- f2h@ryb]34-ahedraXlipneqlblibi loxemr-d- or
salts ; (+) .

3-[ 4- {5- ( 3, 4- DDRRHEBITPREN AT B PYPRPHRILAN o 15 531t55 oxopeht yl ami no}

phenyl]- 2-et B.qupr opanoisc4atiHpHI-N- {25(3s@bot3s4-dihdro2Hy benzo[b][1,4]oxazin-4-
3-[4-{5-(3, 4- D hydr o-2H benza bi[ 1, 4] oxazi n- 4-.¥I 21- 5- oxopent yl am no}
phenyl ] - yl)ethylamino}phenyl]-2-et OXypropanoic acid or ifs 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 ;



2- et hoxypropanoic acid or its salts ; () Methyl 3-[3-{3-(3,4-dihydro

2H benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl am no} phenyl]-2-et hoxypropanoate ; 15
(+) Met hyWwo3B/o38488- ( 3, 4- di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 4- PCrpB@mszM no}
phenyl ] - 2- et hoxypr opanoate ; (-) Methyl

3-[3-{3-(3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n- 4-yl ) propyl am no} phenyl]-

2- et hoxypropanoate ; 20 ()

3-[3-{3-(3, 4- D hydro-2H benzo[b][l 4] oxa42| n- 4-yl ) propyl am no} phenyl ] - 2-
et hoxypropanoic acid or its

3-[3-{3- (3, 4- 0 hylsthsl 23|¢4b{e‘3n(z"c§[ %fll{dfo &f‘o@?&%‘i[h]ﬂ ARy ST RSIHRBRY | - 2-

Y FSX{VSr?SaZO%%h”dm Ripopad ts Wi | | 1]-2- 25
ro- enzo oxazi m no - 4-

et hoxypr opanof-t Méihlzil o4 150 111 %d“” %‘y R&L 4]%"22%1'2% SO RER)

3-[ 4- {3(7“}%‘1%5 Le4‘h g&a?el-l-benzo[b][l 4] oxazi n-4-yl)
pr opyl am no} phe 8?] xypropanoate ; (+) Methyl
3-[4-{3-(75fl uoro-3, 4 d| hydr o- 2H benzo[ b] [ 1, 4] oxazi n-4-yl) 30

| i t X Bﬁ@c‘ A 25
et byl 3 L4 0 e oD g e e 25 ()
propyl am no} pheﬂmk?prapmhmydmdpa@ﬂbat e ()

3-14-{3-(7-Fl r034d dro 4110421055+ Mﬁ@pyﬂea'no} 5
phenyl | - 2- et hgt%y'fp[r %aﬁo4§ dﬁh} é’?@%"{’é’“;ﬁh%?g Aokt i
3-[4-{3-(7-Fl Qwﬂ@xﬁprépaiiomadrdmr%séi‘enzo[ b] [ 1, 4] oxazi n- 4-y1) propyl ani no}
phenyl ] - 2- et hoxyp anoi ¢..aci it henvll-
3-[ 4-{3- (710 Fl radatn éﬁ"ﬁ%&%%&%%ﬂ[%ﬁ g‘;‘f‘%ﬂﬂf x%sz oo lAmine) P o)
phenyl | - 2- et hoxyRigpapaiow @t o iwkalist,s 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 ] propanoate (+) Met hyl
2- et hoxy-3-[4 (+{ 4- (\Bsthyd, 4- dirhy el na Attyerrurnbélzo[bl[1 4] @xaipidaylpropylamino}
yl ) propyl oxy) benzyl } anminophenyl ] propanoate ;

phenyl]-2-ethoxypropanoate ; C o e

15 () Methyl 3-[3-{3-(3,4-dihydro—2H-benzo[b][l,4]0xazin—4—y1)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 ;



15 (-) Methyl 2-ethoxy-3-[4-{4-(3-(3,4-di hydro-2H benzo[b] [1, 4] oxazi n-4-

yl ) propyl oxy) benzyl } am nophenyl ] propanoate ; () Methyl

2- et hoxy-80[03/0$3481 3- ( 3, 4- di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 4PCT/IB02/04275

yl ) propyl oxy) benzyl} am nophenyl ] propanoate ; 20 (+) Methyl

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

yl ) propyl oxy) benzyl } am nophenyl ] propangate ; (-) Methyl

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

yl ) propyl oxy) benzyl am_nophen ano 3

{4 (3- (3, 4-di bydr o- % énzo[bﬁ‘[ 31{7211f ﬁhl}if %‘rb%‘)b@ Qﬁy‘l)n%%m

am nophenyl ] 6} pHeh{l]-0lethok fprominbde ;  (+)

2- Et hoxy- 3- [2151?@@%&%{ (gﬁ% %l} hydroﬁpzsl—ll;ﬁjgenzo[ b] [ 1, 4] oxazi n-4-yl) propyl oxy)
benzyl } "am nophenyl ] propanoic acid or its salts ; (-)

2- Bt hoxy- 3- [411{%4 (13- !-[;% {5 Gl ele 8;Rkn e zaltehbdb iy oYpaziind4iyptopplaomdioxy) 30
benzyl} am noi) enyl | propahoic acid or its salts ; W 03/033481

PCT/ 1 BO2/ 0&27ﬁ1en%2(@thcgyﬁtohw4§1€{<3ﬂs{sﬂits(3 (3, 4-di hydr o- 2H benzo[ b]

[1, 4]0><aZIn4 1) pr ) aphB Ry bl A RRAALUS Pedpdladiind)t s sal t's
U "2 R nox§a! PP P P RS SRRl Py pRae Lo Ressd

1, 4] oxazi n- 4- yﬂlehpﬂdpqthyl)oparbmmyd quﬁmlﬁophenyl ] propan0| c acid or its salts

5 (-) 2-Eth prl‘ Op gr% 34 ?{hg rgrzﬂ'%!ﬂ‘ %@{H—Q {Rhzihi-4-y1)propylamino}

1, 4] oxazi n- 4- enzy m no propanoic acid or its salts
() Ethyl 2-et bﬁ@ﬁy}]&étﬁewm@&mmdlgrdtsoalzsl-l- b enzo[ b][ 1, 4]t hi azi n-4-
yl ) propyl am no} phenyl ] propanoate ; 10 (+) Ethyl

2- et hoxy- 39 [4-{3-(3, 4-di hydro-2Hbenzo[b] [1,4]thiazin-4-

yl ) propyl am n@j})phenm&taylopancmétﬁoxy -1- [ {4EBR@4-dhetrrdRybegzo P}l Aloxazin-4-
{3-.(3, 4-di hydr 0- 2H benzo 4]t hi azi n- 4-

yl ) propyl am nd})mﬁi@ﬂyﬁ)lﬁ‘?‘&fé]é%@f’%h 15 TORANRY hxy- 3 - [ 4-

{3-(3, 4-di hydrg— 2H bﬁ@t% [b] d-etho:d}3-M-ga2{3AB4kdillpdro-2H-benzo[b][1 ,4]Joxazin-4-
yl ) propyl am no}phegf/ )gro panoi c amﬁ or |ts salts ; (+)

2- Et hoxy- 3- [ 4yp)Bropglosy PWHF‘W@P@% POPEPRE > 4] t hi azi n- 4-

yl) propyl api nghphenylRopano; gmagi-s[L14-(3-8, A dihydro2H-benzo[b][1,4]oxazin-4-

yl)propyloxy)benzyl}aminophenyl]propanoate ;

() Methyl 2-ethoxy-3-[3-{4-(3-(3 ,A-dihydro-2H-benzo[b][1,4]oxazin-4-
yl)propyloxy)benzyl}aminophenyl]propanoate ;
20 () Methyl 2-ethoxy-3-[3-{4-(3 -(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-

yl)propyloxy)benzyl}aminophenyl]propanoate ;
) Methyl 2-ethoxy-3-[3-{4-(3-(3 ,A-dihydro-2H-benzo[b][1,4]oxazin-4-

yl)propyloxy)benzyl}aminophenyl]propanoate ;

25 . () 2-Ethoxy-3-[4- {4-(3—(3,4—dihydro—2H—benzo[b][1,4]oxazin—4-y1)propyloxy)
benzyl} aminophenyljpropanoic acid or its salts ;
€3] 2-Ethoxy-3-[4-{4-(3-(3 ,4-dihydro-2H-benzo[b][1,4] oxazin-4-yl)propyloxy)
benzyl} aminophenyl]propanoic acid or its salts ;
) 2-Ethoxy-3-[4- {4-(3~(3,4-dihydro-2H-benzo [b][1,4]oxazin-4-yl)propyloxy)

30  benzyl}aminophenyl]propanoic acid or its salts ;



(_) 2-Ethoxy-3-[4-{3-(3, 4-di hydro-2H benzo[b][1, 4] thi azi n-4-

yl ) propyl am no} phenyl ] propanoic acid or its salts ; 20 () Ethyl

2- et hoxy-80[04/03348¢ ( 3, 4- di hydr o- 2H- benzo[ b] [ 1, 4] oxazi n- 4- yIPLT/IB02/04275
et hyl am no} phenyl ] propanoate (+) Ethyl

2- et hoxy-3-[4-{2- (3, 4-di hydro-2Hbenzo[b] [ 1, 4]oxa2|n 4-y.)

et hyl am no} phenyl ] propanoate 25 (-) Ethyk

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

et hyl am no} phenyl ] pr opanoat e

2- Et hoxy- 3- [ 4E)2- ( 3 24BPRyHD 1ha-g4 4y 9 - e Al - Aloresin s SORSPHIR Ho)

phenyl | propang oy (a‘llngloﬁﬁ |yf ﬁroﬁﬁloto%cldo\f\@s%{s033481 PCT/ | BOZ/ 04275 27 (+)
2- Et hoxy- 3-[ 4- % 1? 4-di hy &ro 2H benzol b] [21 4] Oﬁ' 0 4-2{I )et1h¥I i n)o}
phenyl | pr opan6t)c aC|2dE'fb¢X}i -383-§4(3-@ 4-dipydro-2H-benzo foxazin 4y plopyioxy

2- Et hoxy- 3- [ 44, ) 4 4-yl) et hyl
pheny?f%ropgnoé&yg gqghé}xﬂ{;&g%cbﬁmz&h@khﬂs ] oxazi n-4-yl ) et hyl ami no}

2- et hoxy- 35[ 44)4- {2 Z(Bthqxsdﬁﬁ%rdﬁ*@ Grd- %M%@{%?%Z@Hk AWPRERAPDPLPR IS
phenyl am “0”%%} g{a?@sh;@pgggmé £id orliskalldgt hy!

2- et hoxy-3 [4- ro-2H benzo[ b] [ 1, 4] oxazi n- 4-yl ) et hoxy}
phenyl am nonet hyl | phenyl ] propanoate ; 10 (-) I\/bt hyl

2- et hoxy- 3-[ 4-[4-{2-( 4 di hydr,0-, ybjel'(lsz@]zlL&hfdﬁéﬂzﬁeﬂzé’[b}ﬂ AREEAX

phenyl am nomefHy | ] phe pr opanoat e
2- Et hoxy- 3- [ 4+f )ﬁmf; {naﬂloé}phidnm]ﬂbparﬁh‘lebenzo[ b] [ 1, 4] oxazi n- 4-yl ) et hoxy}
hyl ph

h I t 4.
D Bt hoxy- 0] 4 {2 u&ﬁ{ nyares sBEat Bt %hiﬂ‘*é%%lz'feﬁ%ib@?)‘%hlﬁm y
ghEtnKl ani gont[JO{’?ZS (€’|§§ﬂ il %98? H_Sgld or its salts ; (-

0X [ ro e 0
phenyl a?]/». nonet(hyl ] pheﬁfﬁy} pr o%ar?o? OXY&i- E“Zgﬂyl% glhgéf)?gﬁ)enfg[b{[;l hﬁxﬁﬁﬁﬂ
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 opanoat e

ylpropylamino} phenyl]propanoate ;
(€3] 2-Ethoxy-3 -[4- {3-(3,4-dihydro-2H-benzo[b][1,4]thiazin-4-
15 ylpropylamino}phenyl]propanoic acid or its salts ;
() 2-Ethoxy-3-[4-{3-(3,4-dihydro-2H- benzo[b][l ,4]thiazin-4-
yl)propylamino} phenyljpropanoic acid or its salts ;
() 2-Ethoxy-3-[4-{3-(3,4-dihydro-2H-benzo[b][1 A]thiazin-4-
yl)propylamino} phenyl]propanoic acid or its salts ;
20
@) Ethyl 2-ethoxy-3-[4-{2-(3,4-dihydro-2H-benzo[b][1 /Aloxazin-4-yl)
ethylamino}phenyl]propanoate ;
(1) Ethyl 2-ethoxy-3-[4-{2-(3,4-dihydro-2H-benzo[b]{ 1 Aloxazin-4-yl
ethylamino} phenyl]propanoate ;
25 (9) Ethyl 2-ethoxy-3-[4- {2-(3,4-dihydro-2H—benzo[b][1,4]oxazin—4—yl)
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 ;



(+) - Ethyl 3-[4-{3-(7-fluoro-3,4-di hydro-2H benzo[b][1, 4 i

. ) ) O - -
propyl am no} phenyl]-2- et hoxypropanoate (-) Ethyl bl Joxazin-4-y1)
3- [ 4-{3- (Wofososst 3, 4- di hydr o- 2H-benzo[ b] [ 1, 4] oxazi n- 4-y| PCTAB02/04275
gr ?zplyl{ gm( go]}; Iohenyl ] - 2- et hoxypropanoate () Ethyl

-[4-{3-(7-fluoro-3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n- 4-yl '

} phenyl ] - 2- net hoxypropano ate (+) Ethyl 23 [ ] yl) propylamno
3-[4-{3-(7-fluoro-3, 4-di hydro- 2H-benzo[b][ 1, 4] oxazin-4-yl) 30

propyl am n h | h .
o ST L SRR A R AR PR R 20
propyl am no_} phagyhbpaofteiiaor ipEapanoat e ()

3-[4-{3-(7-Fl uoro-3, 4-dj hyd b
phenyl | - 2- net fibxypr oﬁﬁ%‘?’%’ ;{a&@'% e&fzjg‘["%ghjﬁ n%‘{iﬁ? h . Lt)yﬁﬁ%{?l%ln%{y}no} 5
ghéﬁyl{]g (ZYnELﬁﬁE;(ypropangb)cfmr&ﬂgk&menzo[ b] I[ 1, 4] oxazi n- 4-yl ) pr opyl ami no}
-2- acid or its salts (-
3;1[4-|{3-(75 Fl uor o- 3, 4- di hydr o- 2H benzo[ b] [ 1, 4]( 03<a2| n-4-yl ) propyl am no}
phenyl ] - 2- met hgx El aﬁ%&xﬁﬁ A[2012-(3145diBRld S Ik b JEL Mjpkazin-4-yl)ethoxy}
e
3-[4-{3-(2-ne | uor o- di hydr o- 2H- benzo[ b] [ 1, 4] oxazi n-4-yl)
gropyl am no} phmny}ph]m@nﬁh}ﬂbk?fp’ﬂﬁmﬁ@&fee (+) Ethyl
o opyl at no ) GO 2 PRy B O Bhbar Gnqeso b dluwas i piaso)
gr E)gyl{ gm( ﬁon;apﬁwy}amlﬁdmﬁhﬁ}pﬁemmqu ;2H benzo[ b] [ 1, 4] oxazi n- 4-yi)
et hox '
3| ggr (2- I(21 me't?}}%l Meﬁ‘bﬁf;lio{?“’x Ly iy A Bl b'ezﬁlz%enﬁc]’ I oy et}
pyl am n@heryhaiiy etBylﬁihhmﬂlme@Mﬁﬂ)l c acid t I
4-{3- (2- nmet hyl - 7- Fl uor o- 3, 4- di hydro- 2H belnzo?[:)] I[ 1S4isgx;§i §04( K
propyl am no} phenyl]-2-ethoxypropanoic acid or its salts (-) 3 -[4- { 3
p?glto Slygm ngiy)ug[] gn §| ﬂﬂgiofg%plﬁg[m-{Ql{'ﬂ fendihyfio}2H- b@zaﬂb][éﬂﬁqaﬁnﬁl—ylgethoxy}
- r
4- {3 (2- rretnhymyl@,mz}maPm‘&R@ gﬁ) O glg(fg‘lfiﬁf’ﬁﬁl %Bt??;z: tns483: ;S 25 0 Bhy
15 D 2-Ethoxy-3-[4-[4-{2-(3,4-dihydro-2H -benzo[b][1,4]oxazin-4-yl)ethoxy}

3-[
yl)

-(2
yl)
3-[

phenylaminomethyl]phenyl]propano1c 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 ;

20 () Ethyl 3-[4- {3-(7-ﬂuoro-3,4-dihydro-2H-benzo[b][1 Aloxazin-4-yl)

propylamino} phenyl]-2-ethoxypropanoate
(+) - Ethyl 3-[4- {3-(7-ﬂuoro-3,4-dihydro-2H-benzo[b][1 AJoxazin-4-yl)

propylamino}phenyl]-2~ethoxypropanoate
) Ethyl 3-[4- {3—(7—ﬂuoro-3,4-dihydro-2H—benzo [b][1,4]oxazin-4-yl)

25  propylamino}phenyl]-2-ethoxypropanoate

@) Ethyl 3-[4-{3-(7-ﬂuoro—3,4-dihydro—2H-benzo[b][1 /A)oxazin-4-yl)

propylamino}phenyl]-2—methoxypropanoate
(+) Ethyl 3-[4—{3—(7-ﬂu0r0-3,4—dihydro-2H-benzo[b][1 ,4loxazin-4-yl)

30  propylamino}phenyl]-2-methoxypropanoate



propyl am no } phenyl] - 2-et hoxypropanoate (+) Ethyl

3-[4-{3-(2-net hyl -3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n-4-yl) propyl am no}
phenyl ] - 2wetobwo334pr opanoate (-) Et hyl PCT/IB02/04275
3-[4-{3-(2-net hyl - 3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazin-4-yl) 30

propyl am no} phenyl ] - 2- et hoxypr opanoate WO 03/033481 PCT/ |1 B02/ 04275 29 ()
3-[4-{3-(2-net hyl -3, 4-di hydro- 2H benzo[ B}[ 1, 4] oxazi n-4-yl) propyl am no}
phenyl ] - 2- et hoxypropanoic acid or its salts (+) ,
3-[4-{3-(2-nmet hyl - 3, 4- dj hydr o; ol blL[,1;: CrANE I _ARjho}
phenyl ] - 2- et h69<ypr opéﬂ’éﬁl c aci fgﬁﬁ:@u(lsr%%%sm@%)(?ﬁl %H%TM[Q’WOQM el

3- [ 4- { 3- ( 2- Mebiyl i3 flidayieandhbxyeropaiobie] 1, 4] oxazi n- 4-yl ) propyl ani no}
phenyl ] - 2- et hoxypropanoic acid or its salts () Ethyl

3-[4-{3-(2-nethyl -3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n-4-yl) propyl am no

} phenyl ] - 2- makgoxyprg)_pﬁ@@iﬂu&@a@thih?&rb%-benzo[b][1,4]0xazin-4—yl)propy1amino}
3-[4-{3-(2-nmethyl -3, 4-di hydr o- 2H benzo| b} [ 1, 4] oxazi n-4-yl)

pr opy| am neé} phbenyll2-metreripepgptio pathosissaly . ) Et hyl

3-[4-{3-(2-methyl -3, 4 Afi'émﬂmm%l:k Daing obblH-SerdbRNaaldkadin Y )prapymih@m no

} phenyl ] - 2- net Hoxypr o})a oate 15 () .

3- [ 4- { 3- ( 2- mephsyl]2-mediohyporsngira¢ié A b BiY 1, 4] oxazi n- 4-

yl ) propyl am no}phenylJs 25 e X L91-B&IZ8[ 69N 4 dx8zis Al H1Sprépylandnd 14-
{3%(2- net hyl - 3%4- di h%‘? IRk gﬁ%{g@?‘%ﬁ]ﬁ%{xaﬂﬂ FMprdpplaniing
y1) pr opyl am nohalydirddethaxyeoosiy peidpativiads acid or its salts () 3 -[4-
{3-(2-nmet hyl -3, 4-di hydro- 2H benzo[b] [ 1, 4] oxazin-4- 20

yl ) propyl ani no} phenyl ] - 2- met hoxypropanoic acid or its salts () Ethyl

3-[ 4-{3- (2- pr qpy| -H3hyl- dBIjy-d3-@2-Riektiybirflopio}3,4-ditlydres2H-hengolpll] . 41gxpgpy i no
} phenyl ] - 2- et hoxy?r Qpa}ngat gl %% Et hyl

3- [ 4-{ 3- ( 2- pr GPSHY BB RPFRYF 65 %YB&%’%%TB% [1, 4] oxazin-4-yl) 25

propyl am no} phenyldinhd- e ljaxyI2-apaybatiaofo-3,4-Hilyytto-2H-benzo[b][1,4]oxazin-4-y1)
3-[4-{3-(2-propyl -3, 4-di hydr o- %H— benzo([ QJ [ 1, 4] oxazi n-4-yl) propylam no
} phenyl | - 2- et HESSHHBAIREEDE-3 fthoxypropanca o
3-[4-{3- (21pr qoy! -EBugt- dishyqsqe Aidityenanihy-§.4-dydweziil-henkofH] ) pHopyinghiino}

propylamino}phenyl]-2-ethoxypropanoate

@) 3-[4-{3-(2-methyl-7-Fluoro-3,4-dihydro-2H-benzo [b][1,4]oxazin-4-
yl)propylamin'o} phenyl]-2-ethoxypropanoic acid or its salts

20 () 3-[4- {3-(2-methyl-7-F1uoro-3,4~dihydro-2H-benzo[b][l,4]oxazin-4— ‘
yl)propylamino} phenyl]-2-ethoxypropanoic acid or its salts
) 3-[4-{3-(2-methyl-7-Fluoro-3 ,4-dihydro-2H-benzo[b][1,4]oxazin-4-
yl)propylamino} pheny1]-2-ethoxypropanoic acid or its salts

25 () Ethyl 3-[4- {3-(2-methy1—3,4-dihydro—2H—benzo[b][1,4]0xazin—4—y1)
propylamino} phenyl]-2-ethoxypropanoate o
+) Ethyl 3-[4-{3-(2-methyl-3,4—dihydro-2H—benzo[b][1 ,4]oxazin-4-yl)
propylamino} phenyl]-2-ethoxypropanoate _

Q) Ethyl 3-[4-{3-(2-methyl-3 ,4-dihydro-2H-benzo[b][1,4]oxazin-4-y])

30  propylamino}phenyl]-2-ethoxypropanoate



30 phenyl]-2-ethoxypropanoic acid or its salts WD 03/033481 PCT/ 1 B02/ 04275

30 (+)

3- [ 4- { 3- (WopsopssBt 3, 4- di hydr o- 2H- benzo[ b] [ 1, 4] oxazi n- 4- y| pprap§d/@aisno}

phenyl ] - 2- et hoxypropanoic acid or its salts (-) 3-[4-

{3-(2-propyl -3, 4-di hydr o- 2H- benzo[ b] [ 1, 4] oxazi n- 4-yl ) propyl am no}

phenyl ] - 2- et hoxypropanoic acid or its sats 5 () Ethyl

(2S)-3-[4-{3-(2-propyl -3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n-4-yl)

propyl am no} phenyl ] - 2- met hoxypr gpa e (4‘-3%1 e :

(2S)-3-[ 4-{3-E-pr oﬁ;lf‘:{éj(%:“bﬁfﬁ%&g PEBRt G2 %‘1%%]@/’%1]]"’6%%? A Dgropyemine}

E’E‘é)pyéa[‘h”?s}?%Wleﬂl%xgﬁﬁﬁﬁﬁmﬁ‘*ﬁm“ﬁfﬁe ol Bl 1 4] 4xazins 4 |
-3-[4-{3-(2-propyl -3, 4-di ro-, 0 oxazi,n=4- . D opy

ani no }phenyl (- 2- m§t[Hd)gsﬂa.rmﬁ—éélr@ﬁxc)ro—%ﬁ%b&zcl[{)ﬂl ,ﬂoxaz1n-4 yl)pro%g/l)amn%r}

3-[4-{3-(2- prﬂ%&%—%ae‘ﬂﬁo@c&ﬁ%ﬂé&io@éﬁdﬁﬁ%@hﬁ] [ 1, 4] oxazi n- 4-yl ) propyl ani no}
0X

h l]-2-net d d it | t . .
T4 (5 (25 pr 6yl - 3 MAdEHGmGb A D ehp BT oAy BR L hein o B o)

phenyl] - 2- et 0 bop@fidhcnd ilskatssal ts (-)
3-[4-{3-(2-pr E%@ﬁf %?hyﬁr 0- ZIEI- beriz%[ b] [ 1, 4] oxazi n-4-yl ) propyl am no}
phenyl ] - 2- met hoxypropanoic acid and its salts 20 () Ethyl

2-1 -3-[4-{3(7;fl 3ix4~di 0r 2 h-= |
2 SOt opoxy. B 130y 1 orn el den sk ALBY Ahpcasiaty v

2-i sopr opoxy- Jrdpgtaindrol ghdnli}@rmoetBoxdpahipayadico- 2H- benzo[ b] [ 1, 4] oxazi n-4-yl)
propyl am no} phenyl ] opanoat.ge;,( ) ~E 2 A L '
2-i sopropoXy- QJS[ 4-{ 3%Ehfo I uor3(3[-43{,3)4(-2fjrlﬁ‘ﬂ%{)gr3(54E g‘ﬁy‘ggnzzHo et]SI]Z([)[li)],[h’]ﬂ)();((:':lzzl}l rA{-yAlf)- yl) 25
rz)r ?)pyl am no} p?ﬂ?ﬁﬁia%g@j}g]i)ﬁcm:yqat-lﬁetgéyzyp(rjqpanoate _ N

-l sopropoxy-3-[4-{3-(7-fl uorp: - di r.o; nzo R@h -
pr opyl am no} prﬁényl ] pP hnoi ¢ 3;5@7@'@Hagi{ﬁéfﬁéﬁ@%?ﬁ)g%g[ﬁ[ﬂl hid-fhy Y
2- 1 sopr opoxy- 3pdfhtafnind} phéryllr-@eBodypiipayato- 2H benzo[ b] [ 1, 4] oxazin-4-yl) 30

propyl am no} phenyl ] propanoic acid and its- salts WO 03/ 033481
PCT/ 1 B0O2/ 04275 31

15 (D 3-[4-{3-(2-methyl-3,4-dihy dro-2H-benzo[b][1,4]oxazin-4-
yl)propylamino}phenyl] -2-methoxypropanoic acid or its salts
) 3-[4- {3-(2-methy1—3,4-dihydro—2H—benzo[b][1,4]oxazin-4—
yl)propylamino}phenyl] -2-methoxypropanoic acid or its salts
) 3-[4- {3—(2—methy1—3,4-dihydro—2H—benzo[b][1,4]oxazin-4—

20 yl)propjrlamino}phenyl]-2-methoxypropanoic acid or its salts

@® Ethyl 3;[4-{3—(2-propy1—3,4-dihydro—2H-benzo [b][1 ,4]oxazin-4-yl)

propylamino}phenyl]-2-ethoxypropanoate

) Ethyl 3-[4—{3—(2-propy1—3,4—dihydro-2H-benzo[b][1 4]oxazin-4-yl)
25  propylamino}phenyl]-2-ethoxypropanoate

) Ethyl 3-[4-{3-(2-propyl-3 A-dihydro=2H-benzo[b][1,4]oxazin-4-y})

propylamino } phenyl]-2-ethoxypropanoate

&) 3-[4-{3-(2-propyl-3,4-dihydro-2H-benzo [b][1,4]oxazin-4-yl)propylamino}

30  phenyl]-2-ethoxypropanoic acid or its salts



(-) 2-1sopropoxy-3-[4-{3-(7-fluoro-3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n-4-yl)
pr opyl am no} phenyl ] propanoic acid and its salts () Ethyl

3-[4-{3- (wormewbsssBt 7- f | uor o- 3, 4- di hydr o- 2H benzo[ b] [ 1, 4] ox&zirnBeéR/oak)s 5

pr opyl am no} phenyl ] - 2- met hoxypr opanoate (+) Ethyl

3-[4-{3-(2-nmethyl -7-fl uoro- 3, 4-di hydr o- 2H- benzo[ b] [ 1, 4] oxazi n- 4-yl)

propyl am no }phenyl]-2- et hoxypr opanoat g, (-) Ethyl

3-[4-{3-(2-methyl -7-fl uoro- 3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 4-yl)

ropyl am no }phenyl] -2-methoxypropan 10 - amino
5 [ zpﬁ/{ 3-(2- n}é@hyl ¥7!3rﬁ40{§r(8ﬂ’§?§>-{’8i4ﬁ‘%¥dg‘-"ghﬁ e%%oiﬁq]ﬂb?]f’ﬁz}f]"é'% Ypropylgmino}
yl ) propyl ﬁml nﬁ}eﬁl}’amékﬂox?prﬂginﬁi@?%ﬁr@ﬁﬁﬁﬂisc agi d and its salts (+) 3-[4-
3-(2-net -7- -3 4-di - ' - :
§/I ) ér ogI;I aiyni @b} pﬁg;iglidf} {%Qréngé%g%%E%‘gﬁ%@e&%‘?[%ﬂ%%gﬁéhg@ﬁog ylfgmto-} )
3-[4-{3-(2- m‘v‘% #:]1 B-dil HOpBpahott &idbrdis 8alRH benzo[ b] [ 1, 4] oxazi - 4-
yl ) propyl am n 1{% %nyl | gI?met hoxypropanoic acid and its salts
[ 2S, N(1R) ] 5§ N- ( 2- hydr oxy-| -phenyl et hyl)-2-ethoxy-3-[4- {3-(3, 4-di hydro-2H
benzo[b][1, 4 azi ns 1 an_ _JiRv@panatnetgb]1,2dxazin-4-yl)
2R IR 12 N D hy ey ) R Ry 8 L (3, 4.l hydr o- 24+
benzo[ b] [ 1, 4] paghkinint} phicnpll Gpyétheryntopptedity | | pr opanani de ; 2S5, N(1 R)]

-N-(2- hydroxy- | - yl et B ) r2r£kh 3 4-Gifkydrb-28-benzo[b][ 1,4]oxazin-4-y1
(7211 uor 03 di hydhe: NG Lﬁﬁfé{l@?yﬂ%"r dihyart (el 4) )
[ 1, 4] oxazi n- 4ppdpylampy by il pétbopiiqpregatnani de [ 2R, N(1R)] - N-( 2- hydr oxy- |
- phenyl et hyl ) - 2- et -3-[ A r 74 [0r B a8yt Sy banxelibh-
1, 4] oxazi n4- {V) pr%ﬁé’?{am n f)p% 4n§¥f%#%g}g%ﬁld1§%ﬂgo ShojPaRA : D
[ 2S, N(1R) | - N- (Zophaehiny phdnyemythetypydppaddteet hoxy- 3- [ 4-{ 3- (3, 4- di hydr o- 2H-
benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl am no} phenyl ] pr opanam de hydrochl ori de sal't
. WD 03/ 033481 PCT/ | B02/ 04275 32 [2R N(1R)]- N (2- hydroxy-| _
- phenyl et hyl ) 12y et hog;{a,q?,{(é_pr({p%}ﬁ,&d%ydqummz@ﬁﬂ[1,4]Oxazin-"r-yl)pfopylammo}
benzo[ b] [ 1, 4] oxazi n-4-yl) propyl am _no}ghen | ] propanam de hydrochl oride salt
. 5 Accor di ng phenyairbnisthoxepisaPitertd 8f % FE®pr esent i nvention, the conmpound
of general, f _r‘rgul a Glph- (aheneopRh3 anthyRe-tageidopy]| iidpraemehyeromdadinoly
represent oxyge o _

phenyl]—2—methoxypropan01c 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-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)

30 propylamino}phenyl]propanoic acid and its salts



or sulfur and Wrepresents NR12, -Oaryl-(CRLR11)o NR12-; and all other
synbols are as defined above may be prepared by one or nore of processes
shown i n woleanes4sl below. RL X R3 1 XR3 (CRloRl)n Llral, PRTABN2/GI2R2 H R4.
(I'tia) + (I'llc) R R O+ RS R60 L1-(CR1IoR11)flI W(CRLoR11)n Ar YRB
HV(CR'RI1)mAr Y RRoute 1 (I1ld) OR (Illb) ORS RL X R3 R5 R6 O
(CR1I0R11)n W(CRIOR11))mAr)YR8 (I) z' 4.1 R~Ra S HOR Route 3 RLR31
R10R11) ~ W (CR10R11),, Ar-CHO 2 XX RN\R4 + H (1110)

\
R802C. P(O (OR13)2 10 OR7 (I1]f) Br 2. e bl heodaeactyipn of a
conpound of t(he gen@r‘Ié?pr‘PQﬂ("PﬁfF%"?T?&Q@%gggly%%}gbéa&b%%%ng gr oﬁg such as
hal ogen at omysRedriasshehyf praasoic bdid fddicrseltet hanesul fonate, p- 15
t ol uenesul fonat'e, p-nitrobenznensul fonate, acetate, sulfate, phosphate,
hydroxy and the like, and all other synbols are as defined above with
conpound of f %ﬁwﬁ@l (1 |3L[Q){3_@hﬁétQ/lWﬂl@ﬁf-e,geﬂi}@rd\M%;:nzo[b][1,4]oxazm-4-yl)
-0-aryl - (CR10R11) o-KIRlZ-; and all other synbols are as defined above to
yi el d’ conpoungtopylangenkrhahyl}-erpafioxyPPyadiére al | synbols are as defi ned

above may be gar rt%gl ouf ral _¢2m§et9};1eysﬁlnﬁ@3gtdi@dlaaSH—b%nmI[b]{a]sqanaiAﬂﬁr bonat es
20 |i ke sodi um'carbonat e, ?o assi’um car bonate, cal ci um carbonate, cesium
car bonat e WD H3p{I3818 Ipteali-2 Bohaaprppanosis

(-) Ethyl 3-[4-{3-(2-methy1—7-ﬂuoro-3,4-dihydro-2H-benzo[b][1 A]oxazin-4-yl)
propylamino}phenyl] -2-methoxypropanoate

10 .
(6] 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]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 ;



and the like; netal bicarbonates |ike sodium bicarbonate, potassium

bi carbonate, cesium bicarbonate and the like; netal hydrides |ike NaH or
KH, et alwbydwssdddes, |ike sodi um hydroxi de, potassi um hpdraRéxa27scal ci um
hydr oxi de, cesium hydroxide and the |ike; al koxides such as NaOwe, NaCkEt,
K+BuO and the |ike; organic bases 5 such as guanidine, triethyl am ne,
pyridi ne, N-nethyl norpholine and the |yke or m xtures thereof. The
reaction may be carried out in the presence of solvents such as THF,

di oxane, DMF, DMSO, DME, toluene, benzene, acetone, dinethyl acetam de,
acetonitrile and the like or m xtures thereof. Phase transfer catal yst such

23 L1l el e shory. raddi T et o
!t b e el B St g

reaction may also be carried out using Mtsunobu conditions using reagents

|lie DEAD, DIAD and the like. The co oun of fornula ai ned
by reacting conpouheForting ipenpieembpdiqngey thepresait uyentlé?z Itﬂeq%) Bﬁn@% H R4

mﬂem'W@%&%ﬁ@@%ﬂ@&mmﬁmmmmmmmm@mmmmm(wm
L1 (CRIOR11)n"L1 (I'V d) where L1 her i w S 1?0% %, Holed
above. 20 Root eulfuz)and Wﬁ@f?%&tétNPon S)f‘ r&mah @réda%ra a (111¢c)
where al | ”? .S defﬁ{eg aBSvedfly 1RGHepaRAGY onk bimére0OpToOLSES shbwgntmhahef or mul a
(rrrd) where I's a leaving ™ group such as hal ogen 'atom

met hanesul f on&dbdowt ri f | uor omet hanesul fonate, p- tol uenesul fonate,

p- ni t robenznensul fonate, .acetate, sulfate, phosphate, hydroxy and 25 the
like, and all othe, syrpol s are as defined above jef d conpound of
general fornula (ﬁ) whererERT )4y mbol s are as def | |/ne a\ove may be carried
out in the presegr{ fi\a,base such as netal car®onx Like sodium

car bonat e, potassi U Barbonat e, cal ci um car bonat auccesi um car bmfrg{ad)e and

the Iike; nmetal bicarbonates.dike (sodi um bij Q@{Rhmgn{al\,@ CF[JW@S—SAH-'QQ\’/U\YRB
bi carbonat e, GgaldEmb| caxd ggand\lme:1i ke; neya 03{ 833481
PCT/ | B02/ 04275 " R ¢
()  OR’ &
s .
R X R RS Reo o
g AT<CR1°R11)n-w-(CR1°R“>m——ArJ\|/lLYR8 0
RZ/\ E‘/\R4 OR7
Route 3

r\/:[ (CR1°R11 \W—(CR'R")7—Ar—CHO

(llle) RBOzC\‘/P(O)( R13)

OR" (Il
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



34 hydrides |ike NaH or KH;, netal hydroxides, |ike sodi um hydroxide,

pot assi um hydroxi de, cal ci um hydroxi de, cesium hydroxide and the |ike;

al koxi deswewai3zaslt NaOve, NaCeEt, K+BuO and the |ike; org&oiraBase’s such as
guanidine, triethyl amne, pyridine, N nethyl norpholine and the |ike or

m xtures thereof. The reaction 5 may be carried out in the presence of

sol vents such as THF, dioxane, DWVF, DWVMSO33 DME, tol uene, benzene, acetone,
di ret hyl acetam de, acetonitrile and the |like or mxtures thereof. Phase

transfer catal #3tsmsugkb, astal BichAdhdyd ﬁmﬂﬁntﬁ@&ﬂoﬂ%% Cﬁ)cgtassq%g Bﬁgbgl%ﬁe may be

enpl oyed. The reaction tenperature may range réferably
at a tenper at uesiupnbieasonaterimd thst 1119?011@811 byd.m]@S Tike W ror KE; meqnlés/émksi,es 10
Condi 11 oo bailg BIREPR Y g ol Ralcl ey bl Bl VB R
reaction of a 2ol a&ﬁxﬂbﬁesugbﬁﬁeNa@MfeoNﬂﬂEian Bu(l)ee)ndvthmhlse atdanicdysdol s are
as defined ab a epresents 15
(C1- CB) al ky5f31 SSP%%‘%’S gﬁdﬁ ﬁ?%@ﬁgpaﬁ& r@m& Ie\’(%%gé’éﬁ‘) aﬁé ?‘T% {«?FH{I‘S Vi el d
conpound of genetugs thercoduThe (ehquméaeﬁm&dduﬁﬁ th@geiehearoﬂmpzeﬁsemaa bond

and all other | ove arried o [

presence of a @ﬁ;’gﬁéﬁg %@F@%&g l]:{ﬁﬁ% e“esh%%g%s =0 ?lnigﬁ‘yyﬁcre&zgﬁ i t hi uns
such as CH3Li ,acBuohitrilanghdt H@ hkd(@;r madui«re)sx ittebef.S Bhdve aganNROMRal¥a Gath K+BuO-
and the like aqr

Th reactio a ed out in the
presence of sgtFRr/ae ktysanéruc mgs d@? hf %3% Freifies gy %edF%Qgﬁ%S BU®d, DMVE,
di net hyl aoet apmpeatarednishangd ﬁm@r"crtbxsm?ce,qoréfb@bl@(at atenkﬂv%rmth@eaﬂgg ed as

cosol vent. The r (o] rat nge from-78 C to 50 C
preferably at 4 lﬁaﬁ){é’ ]gztou e e?@?%‘ég g’(‘%"’%gr@ul’ dhagragtionrmay plsadei on i s
nore ef fecti veattivdent Wtﬁmﬁb&%ﬂitﬁ)ilﬁﬁﬁlg redRn6 KRWEATS oA ToSRGRSlKS Or Mul &
(Ir1rf) 25 may cgﬁirp rgl%d ac ording tqo the procedure described in the

I

literature (An P ?@g%)"a%%btal%@%y reacting comApnd ! dhroorrayla

enbodi nent of hg present invention, the conpound of the general fornula

(1) where R5 represents hydrogen atom hydroxy, alkoxy, 30 halogen, alkyl,
substituted or unsubstituted aral kyk! grqyjﬁ R6 represents hydrogen,

hydr oxy, al koxy, hal ogen, al kyl gro e stituted or unsubstituted

aral kyl; Y represents oxygen and W ient R12, -O aryl-(CR10R11)-NR

12-; and ald other WO 03/033481 p&T/ I'B0d) 04275

where all symbols are as defined earlier, with a compound of formula (IVd)

L'——(CR"R"),—L!' (IVd)

where L' and all other symbols are as defined above.
20
Route (2) : The reaction of a compound of general formula (IIIc) ‘where all symbols
are as defined above with a compound of general formula (I11d) Wilere L'isa 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



35 synbol s are as defined above ma
! y be prepared by one or nore of
shown in Schene-I1 below. RL R3 O a X~_(CR10R11¥~ VV(CF&ORl)ﬁ]Arpgggesiez

RN R 4 GRE036BENVa) Route 4 1 R3 R5 6 (=\ | (CR'
~~ R11), POWIBQRUORL L
\\/(VRBCRRZ HRa ORS Route 5 :1) RX~R3 10 11 10 11 5 8 |ng Rz BN\ (cR)R’j~Ar
( R)mAr L.z + R~-COZR HR4 OR7 (1110) 5 Schene - Il Route (4) The

;g?ﬁﬁfgo?lffmﬁgrgo%gdaﬁg EgerLB;HU|at(lyﬁ) ghicg represents a conpound of
esent a bond and Y represents oxygen atom
f‘gd g"h ot herh}ts%gbogﬁ %&%ﬁﬁﬁf“&%ﬁhﬁ&%&f 1ikQ b hﬁ%@&m’&%&%&&ﬂ earlier
0 chene- 1, % &Y 8hpound®d e genheral formila (1) where R5 and
egch tO I epfRsen, chAythhogpdrositigmesing kaidroxdarisl thediks; alkowides pel arlier,
may be carried out in. . the.presence .gaseous ay e ANk, GRLRY1Y St such
as Pd/ C, Rh/ GNe@MecNaREReS BYG a4 eaﬁ Srhe Ty Ke, %X“%?ur%s o At al ylsts may

be used. The g5 8aRE!HSRiIFEN-rAdt holias ahdcthe tik I
such as di oxane, g%gk}c’aqideﬂg?ﬁp etike or hisbipr beeslt ehotagishvent s

. ) | acet ate
i sopr opano$ aﬁﬂybﬁémFFiémﬂﬁﬂﬁﬂ§§§é¥@)BEWﬁg%ﬂmgggﬁg%Rg&f%gagﬂgggggﬂ?b and 80
psi may be enphpyadetd, BenRhESRU0OES dmyhiieactadld aceteduie anhée Wkea®t i on

time. The catalyst nmay be preferably 5-10 % Pd/ C and.th
gﬁtaLgst usedﬁnﬁywﬁéhﬁ@ﬁ¥Pgﬁ$1@@ﬁﬁ@@ﬂfVﬁ %ﬁ%z§é§%F k“h%?ﬁgﬁggh%%f%hrried

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 100 °C. When L' represents,
10 hydroxy group, the reaction may be also be carried out using Mitsunobu conditions

using reagents lie DEAD, DIAD and the like.

Route (3) : The reaction of a compound of the general formula (Ille) where all
symbols are as defined above with a compound of formula (T1If) where R" represents
15 (C-Cg)alkyl group and all other symbols are as defined earlier to yield compound of
general formula (I) where R’ and R® together represent a bond and all other symbols
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 aﬂother 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



enpl oyi ng netal solvent reduction such as magnesi um samariumin al cohol or
sodi um amal gam i n al cohol, preferably nethanol. The hydrogenation may be
carried 20001033481 t he presence of netal catal ysts contai niPag/IBéR/4afs | i gands
to obtain a conmpound of fornula (1) in optically active form The netal
catal yst may contain Rhodium Ruthenium Indiumand the |ike. The chiral

| i gands may preferably be chiral WO 03/Q33481 PCT/ | B02/ 04275 36 phosphi nes
such as (2S, 39) - bis(diphenylphosphino)butane 1 2- bi s(di phenyl phosphi no)

et hane, 1, 2-bi s(2-net hox henyl hos e

)-2, 3- |soprop§ﬂﬂﬁ@ﬁ€eﬁsé%ﬁ?ﬁa%¥g % §€%IS eﬁgﬁ&ﬁ %ﬁgﬁ%ss JFaﬁé and
the like. Angcsictiabbiewchi ral catalyst may be enpl oyed whi ch woul d gi ve
required optical 5 purity of the product (1). Route (5) : The reaction of
a conmpound of the general formula (l1le) where L' is a |eaving group such
as hal ogen atom nethagesulfonate trifluoronet hanesul fonate, p-

t ol uenesul f onat efy ﬁ/tropenznen$pooQ@ acetate, sul fate, phosphate,
hydroxy and 10 t, eCRdhd”%J? otRer s npéﬂs are as defined above with a
conpound of fornula H(be) WNQre R5 repré@ents hydrogen and al | ot her
synbols are as defined earlier to yield conpound of general forrmula (1) .
where R5 and R6 represent a dregen aton1fgnd all other synhols are as
defi ned above nay be carried o int gsence of a  hase Hutjn as netal
hydri de such as NaH or KH, orgai®lit Egﬁg gg@%Fhévtﬂ§LF)fﬂ§ vier) 2,

Li HMDS, Li N(Et)2, NaHWVDS, KHVDS, BuET nd¥the |ike; al koxi desORsuch as
NaOwe, NaCEt, t-BuO'K+ and thg,l4 or m xtures thewmeof. The reaction may
be carried out in the presence of sol vents such as diethyl ether, THF,

di oxane, DVMF, DWMSO DME, dinmephyl acetam de and the |ike or mxtures

t her eof . HVPA may beR1us 2ias cosol vent. The reactk@n tenperature may range
from-78 Cto 50 C RRED]H Yw-atr' @ enpeT at URelice, hevPange of -10 Cto
30 T. The reaction # Né\ ef fecti ve under anhydrggs conditions Accordi ng
to another embodi ment of t fe priggent invention, the conpound of the

gener al éggla (1) where Y represent§peydaen or sulfur and Wrepresents -
25 C(=0) - ( 0R11) NR12- where o is an integer _ rang VgfroszrjpbOGan al |

ot her symbol s Rewe a@ )déﬂmnwca@bo%cqmpub@ﬁ%@p@réﬁa& | ERESHS &h

conprises r eagogrllprc])gn& &efofh?lﬁ? a&'afﬂerngs afl f{ﬂ}@refséﬂt la®bnd 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 catalysts 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



RLRB XO .~ n (CRIOR11)n_C(CRIOR11)0 L1 (Illg) R2 N\ a HRW

03/ 033481 PCT/1B02/ 04275 37 where L1 is a |leaving group such as hal ogen
atom netwamassd4Bpnate, trifluoronethanesul fonate, p-tol remaBed/dorsat e,

p- ni trobenznensul fonate, acetate, sulfate, phosphate, hydroxy and the

i ke, and all other synmbols are as defined above wth conmpound of fornula
(1ITh) R 60 HW(CRIORL11)m Ar R5 YR$ (llskb) -11 5 OR7 where Wrepresents
NR12, R12 represents hydrogen and all other synbols are as defined above

in the presencghog hifledd@S€gRHCh ' onat§|S3%Z ﬁdﬁﬁ} lewa 1n§)§ %ﬁn‘:t hecallrionate

pot assi um carb e, calcrum car
met al bi car bo nh@@@&nﬂ@%ﬁdnﬁﬁmmec drﬂabls(atmqthcp«ypmmhmyﬂp}mwﬁhmam cesi um

to bi bonat d

hycr o, des, | 1 ko SRyt Eie SEh ol e Fanenk FubBinal otehy S i oxi e
and the |ike; Aahkoxitads chlsuhcbtalast iNayObe emipBoPEd  whichButéhld aivet teh@irdd éicalor gani c
bases such as ofj{h{:ﬁfod thd)et hyl am ne, pyridine, N-nethyl norpholine and

the like or m ereo The reaction may be carried out in the
presence of sol vents such as THF, dioxane, DWVF, 15 DMSO, DME, tol uene,

benzene, acetope m de et.oni tr|I and the |ike or

m xt ures thereM%JrF§ﬁ§?8 a88 B‘i"i}’gtOfélﬁFana@ ozmpla A1) Whisrrohi i

hal i des or hyiadng geap swh abhaleggl Ay tnetldesuRagt, BudenBRiREMIRa@BY. I ange
fromO Cto eferabl at aﬂ%t%g%)terature in the range of 10 Cto 120

C. Wen L' B’?@E%SHBI natg, AN liFnEﬂeB Fre? P RS B1IENE rP&?SPB%teall%dé‘)WeaD@ar ried
out using M)t Sthe ik, ardiOalC OMMEH §yintHo%s A6 iab defiRAUBOIS with @ ddEHNaunPbARARG t he

ke, (IVb) where R’ represents hydrogen and all other symbols are as defined earlier to
yield compound of general formula (I) where R’ and R® represent a hydrogen atom

and all other symbols 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 CHiLi,

15 LiN(iPr);, LiHMDS, LiN(Et);, NaHMDS, KHMDS, BuLi and the like; alkoxides

such as NaOMe, NaOEt, t-BuO'K " and the like or mixtures thereof, The 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,

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)
R3

) 0
r (CR”R”)n& —(CR'°R") L' (lilg)

\



According to yet another enbodi nent of the present invention, the conpound
of the general fornmula (1) where Y represents oxygen and Wrepresents
-0-aryl - WORMOKUE) - NR1L2-; and all other synmbol s are as defPCmgB02@exse nay be
prepared by a 25 process which conprises : reacting the conmpound of
formula (111i) RL RB 1 X~ (CRIOR11)n_ O | (CRIOR11l)p GL (Illi) R2 N HR4
WD 03/033481 PCT/ 1 B02/04275 38 where niand p are integers ranging from
0-6, Gl represents NH2 or fornyl and all other synbols are as defined

above wi th -conpound,of forpul.a (111h) 5. R R6 L1L1h 0 ~=)q Ar
YRS ORS wher g’?‘arei & afsiht Eg@?grﬁjf?ﬁi’nﬁucfhr it g?%genﬁgt?%br%%%\n%ﬁ St for ny!
and al | ot her giffmosrhdiinssudforatés Hrticnadifalamy e pusirsignashandiohde,s Lcttaigs
CH2C12, CHC13, chl orobenzene, benzene, THE, .in the presenc C yst
such as p-tol s&féseheare ydrey an&rgleﬁﬁ‘ﬁ’e@l‘}l 9111093?65 S%“@?%},S “PER, eﬁ{le&—f%gé%- CEt 2
and the like. yifh&omga&ld Moy, @rs0 be carried out using activated

nol ecul ar sieves. The tenperature of the reaction may range from1l0 Cto
100 C, preferably at a tenperature in t hB® afge from10 Cto 60 10 T. The
i mne product initial lyj-RN%? &eog:nezy_ﬁe fedbcj gFﬁSi ng RHPLN) BH3- HCI (ref:
Hutchins, R O et al. J g M 1983, Vol YR8, 3433-3428), H2-Pd/C,
H2-Pt/C, H2-Pb/C and the like in solventsggdch as net hanol, ethanol and

the like. Phe conpound of formyla,(l) where R8 represents hydrogen atom may

be prepared byhetey 8 stpyeseriy ,nggai Rg reRyeReatsthvgregen ﬁ&ﬁ ﬁﬁo@nl?erasyégﬂggqﬁ% & of

Formula (1) %\Eﬁ}géaeéﬁovgﬁnrtﬁprp?&%%sot% o QieRSasdRElanesbeandsi ke &xiblnudi ng
ydr

hydr ogen. The ol'ysis may 'be carried out in the presence o& a hase such
as Na20O3 and carboudte, aipltassivni cagipnate serbAiura SRR FSFUMPRARYP 8PS W | i ke or

m xtures thereof, i e b; j.ed : o ateseni N t he
e 1By, bidaohat€0 potaksidh Bich®ORES,

range of 20 C@etﬂo-g%%rb%?%gera |y al{l 25.1C -? 30 p?: The reaction, ti 'ﬁ may

range froma tbicaildbnhte gndehe liligs| pethk lydrides BkegNgH 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)

R3
R1 X/ ~
al 10p11y _1 .
|/ I }—(CR1°R11)n'O'©_-(CR R'),~G (1)
R N’\ 4
H R



20 The conpound of general forrmula (1) where Y represents oxygen and R38
represents hydrogen or | ower alkyl group may be converted to conpound of
formul a WwWOD)03/08dere Y represents NRO by reaction wth appPepnBet@2zn nes of
the formula NHRBRI9, where R8 and RO are as defined earlier to yield a
conpound of formula (1) where Y represents NR9 and all other synbols are
as defined earlier. Aternatively, 25 thg compound of fornmula (1) where YR8
represents OH may be converted to. acid halide, preferably YR8 = C, by

reacting with ropriate reagents .such oxal yl h i i
chloride and t‘faﬁlgee‘f Piead Prasf UGEE BYSPS E‘&Parr@'ﬁt éwr%’ﬁes‘élﬁrﬁ @3 Og?"‘?ﬁ@ ag(?éfrlrrul a
NHRBR9 wher e R§ha@R@EnbRSs akas asfimde hbsvedvitaopeund ofif¢renbigfliivel y, m xed

anhydrides may be prepared from conpound of fornula (1) where YR8
represents WO 03/033481 PCT/ |1 B02/ 04275 and all @h&er synbol s are as

defined earlier by treatiJxg wpthpagi d hg such ac chl oride, acetyl
bronmi de, pival oyl chlori ?él, Q?%hﬁo?ﬂ)benzoyl chI)SRlpde and the like. The

reaction may be carried out in the presencegrf suitable base such as
pyridine, triethylam ne, diisopropyl ethylamne the. | ike. Salvents such
as 5 hal ogenat BBThids @Eé?tﬁ%ﬁ’i@?gll}gef\;@i@l@ rreﬂﬁ?@?gﬁhhﬁaf?w BS R ogﬁeéh as
benzene, - t ol ughmolveYd AN RREHABRE ubih Solveass sdeh aSEILCLTIH IS @blbicbanAay, be
carried out at 'a tenperature in the range of -48 Cto 40 C, r.efer.%bly at
a tenperature bawzenge THihgdn the prewenes, Bocafelysthanchcpyy migliepesulipnif, 3

anhydri de t hus, pi.epanedidayd, el TeOHDBF,-OL6 ah@ theiikk NTIRNRE®IRE ndl @lsarBenes  of
the formula NHRBRO where R8 and RO are as 10 defined ear|ier to yield a

conmpound of f osamigdaoyt|usingrastizatsd mejselaesiees Ny grgeafure obibRdraclgRi®s are

as defined ear}| sEitd | oPROBRES dbhtnfin Qi @®aNL0 icmeest i on
the nover i nt el fiupdoset #qr_mjf)a (111b) R5 60 R HW(CRIORIL)m Ar YRS
I11b) OR7 145 tGdihe indiee presivetvritiallst preduce amaibe srelucing asing NaGNOREHC1{GE s,

their stereoi SpiRLS, %k@j & o581 b% 00}%%5%%&3’%%1.\!%%43%&@@)& oWy EpLBENt S

NR12, R12 represents hydrogen, may be same or_ different and
represent hydr Hg@h/Coandghebkite in seleehtowuch psmetbariol gtherolgpdths like.

The compound of formula (I} where R® represents hydrogen atom may be
prepared by hydrolysing, using conventional methods, a compound of formula (T)
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



selected formal kyl, al koxy, aryl or aral kyl group; Ar represents
substituted or wunsubstituted divalent single or fused aromatic or

het er ocycWD®39s38p; R5 represents 20 hydrogen atom hydr oPgT/IBOK@RIS,

hal ogen, al kyl, substituted or unsubstituted aral kyl group or forns a bond
together with the adjacent group R6; R6 represents hydrogen, hydroxy,

al koxy, hal ogen, |ower alkyl group, acyly, substituted or unsubstituted
aral kyl or R6 forms a bond toget her with R5; R7 may be hydrogen or
substituted or unsubstl tut grou el.ected. from al k I aryl,
aral kyl, al koFhpadpll oBsr sy ﬁ,@g,aggﬁfﬂed (V] 8% VeSO }ram&%?{h&é@ sl

al kyl am nocar lg@br@)yllchloa{dyl KRB NBOANEN) Ii)bvhloyﬁﬁlld)nde hlehlerobeqzoylycthlorhbtaedcﬂm yl,
het er oar al kyl é]groups may be hydrogen or substit hadDS Y s%gtut ed
groups sel ect ef?@rﬂe&PWQﬂ ma}i)}’@l agdy put larXE}P PregPitk Suﬂﬁ eer‘a(%cyc

het eroaryl or Pg&ﬁg og{eg{ymlmgrﬁg@ﬁmpﬁ étﬂjdﬁxﬁﬁle Nl ﬂ»eyglesn Saudntsu Budhl’ af\R13,
where R13 reS esent s drogen qor substitute (S]BO unsybsti t dIF ar oups

sel ect ed fﬁomhallozwatedahygdroca 0 Bk 85l dy opii éy ns ﬁ%flf’h*if 0%y Al kyl
aral kyl het er gaygl.ykvicREbEd ARY Mile: my LB, qaleaiedeyibn gﬂia@umscarf?&l anidatRl 3’
together may forma substltut ed or _unsubstituted 5 o

structure corempenitmg ie shetrarseaf oA *C Wl Resferahby Pb%ta{“ﬂ’?a%%inéﬁ%m %% or

mor e het er oat Qfg, oSGl R LAFHINNIR MixSthidnylrid thil prepegedinay furdiedbel ar e
integers 0-6 |g%p§)t§|2§egeq5 The novel |Dr§terrrg di ate, % forgml IIIb where

inis 0 and altteatod beith eymbmlats amines af theefPrrme NiHd e ﬁ?éﬁo
reduci ng the ¢ B ddnltiok fPmuB2) shre & séﬂté NRY anczanom
where R7, R8 C%PRG glrleg ag’%dg?ic ¥ gove |r111t ewprresene’?%e){3 of gaseous

hydr ogen and a;thei@ymbdlahlygsddm@ﬂleaiberpd/C Rh/C, Pt/C, Raney nickel and the
like. Mxtures of B hRAGS RO nSRY irfdrHediBe of
conducted in the pﬁ talL%réotﬂbfe%%{}%n tls&g%é)ﬁég ' |oxanen ac:atl c acid, ethyl
acetate and t herdilk@IbA pressure between atnmospheric pressure and 80 psi
may be enployed. The catalyst may be prefgrably 5-10 % Pd/C and the anount
of catalyst used may range from 1-50 %w/R/v e reacti ggl nmay al so 15 be

carried out by enpl oyi nq_“l,”(pl(@R@lqﬁyenI-Ar oYr1R§uch gneS| um iron,
tin, :

~ OR’

15 their derivatives, their analogs, their tautomeric forms, their stereoisomers, their saits,
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,
heteroaryl or heteroaralkyl groups; Y represents oxygen, sulfur or NR', where R"

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



samariumin al cohol or sodium anmal gamin al cohol, preferably nethanol. The
hydr ogenation may be carried out in the presence of netal catalysts

cont ai ni yo®hiosxaB1 | i gands to obtain a conpound of fornul CTCiBo2/¥2Tptically
active form The' netal catalyst nmay contain Rhodium Ruthenium | ndium
and the like. The chiral ligands 20 may preferably be chiral phosphines
such as (28,38)-bis(diphenylphosphino)butgpe,

1, 2- bi s(di phenyl phosphi no) et ane, 1, 2-bis(2-

met hoxyphenyl phenyl phosphi no) et hane

(-)-2,3-isopr ogva%agaﬁ@iz?%ﬁaf WﬂP‘B’)‘Eb’-Llh,eEP-maéYls erhsiererrpipheopps: Ro)2nd R ane and
the like. (Ref toddtich@iap!Bn @fsuSHATEST irSubsBaNE S} 8§ melfleredAyBlic Eﬂﬁ%ﬁr Seri es
Vol 14, pp3l1-316,. Ed. Baldwin J. E.). 25 The conpound of fornula ITIJ)
may be prepar edOBHEREIRPIRE Witk BN @ptigrally sent@ivaore o1 mpreQRteragtol@HO
(111m  where Agleiisd A5m @R} dnesi@p b BEohaigld 11f) WO
03/033481 PCT/1B02/ 04275 §%1’FBO2%¥§%%%§?%Egg?§M???g%ﬁ6%égyégﬂ%%re R13
represents (Cl-C6)al kyl group and all other synbols are as defined earlier
in the presence of gpd SHG e ] @S KH

organol it hi uns suchhag§%h3Li,egﬁfﬁﬁgggqﬁgy ?ﬁ%?ngﬁ§;P-e?‘@%%ﬁﬂ%%ﬂmacwb,
NaCEt, t-BuO KpressdeBnadipbory mey bnrprefiaxadihyasduchngriesnfompphed offactilodllijay be
carried out in the presence of solventsc§uch as diethyl ether, THF,

di oxane, DWVF, DMSO, DME, dinethyl acetar de and tQ@.Iike or m xtures
thereof . HVPA may be used as dozhbrie raact 0N tenperature may range
from-78 Cto 50 C, preferably at a terfpera in the range of -10 Cto
30 T. The reaction is nore effective u r anhydrous 10 conditions. The

conpound of geree R’ &P fd Ar 4k bé ddhnelBdovEEn Mk PRAERE R ELREE rolofn add e
procedure described in the |literature (Annalen. Chenmi e, (1996) 53, 699). In

yet anot herent5ayiteieh 8t Pd/fe RBiCe S8t Remayanekeband the dike oMpeumsl obeatdlpsisul a

(111b) where i ay%edsaNdhdkdacOih@hy SYTRAUoRaREE iRtheIfdstne e
prepared by 15égigzgtizingz?he cghpoundoof fo#nufgﬁflllg§§?g¥§5%%%%%und of

formul a (1111) diowenes eagiici ard 1Myl cevtifemd thy liker Mnmressyre hptyeen citppspheric
conmpound of foLdiRe hdd d0%3si mEH®e 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 fofmula (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 (IIlj) 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)



reaction shown in schenme-111 below R5 OR5 R6 0 02N (CR1IOR11)mqr R 6 YRS
02N- (CR1IR11) m gr YR8 NH2 (1111) OR7 (111k) RS R6 0 WH (cR1IOR11)m Ar Y R8
OR7 (111Wpo20388hene-111 The diazotiaziaon of the conpo®kad/1Bé2/a4bes f or nul a
(111k) to obtain conmpound of formula (1111) may be carried out using

di azoti zing agent such as sodiumnitrite, WO 03/033481 PCT/|B02/ 04275 42
isoanyl nitrite, potassiumnitrite, ammgﬁ' umnitrite and the |ike under
acidic conditions using acids such as sulfuric acid, HCl, acetic acid and
the like, in an organic solvent such as al cohols such as nethanol,

et hanol , propanol and the | iRéE,C. L ﬁ@?@gﬁﬁg, THE, 6@ tone and the |iKke.

Et herifying the resiude using al M7su fates 5 such di et hyl sul phate,

di met hyl sul phate and the like or @8Ryl halides such as ethyl iodide, .

met hyl i odi de Lhe L i r f I qcar bons
| i ke tol uene, eﬁézgnelje%ﬂéﬁm%sh(g] F%}Elg{}’l o?él?DId\]/I%?i %\%%& Sgﬁgéggﬁ%megﬁe#%%?&net hyl

i sobutyl ket onia tidvwBicncanir bdse sidhkas metal haifidel suclhasNaH on &M paganelethiymms
carbonate, po i -a i . i (o] gt e

pot ass, U hy b B S S g B R Or e

formul a (11511)the dikyioe|miixturesotirproofh hefreachien nepernker edrridco pyfuinath¢ Iprdseice rdy be
carried out in_the presence: o] h e d at Sty as

par G, Rni G, Ptk CERCHER I Sielh 3RRET A AR OB Svsbe N g 25
used. The r eacicetamideeandaths tikber odrtoes theckof. HHVIRA mpayebensd asfcogdvenerithe such

15 as di oxane, acetic acid, ethyl et ale-and.the | ke, p bet ween
at nospheri ¢ p?%cglé)ﬂli%n%eﬁ%}u@dn aﬁsl%{n%?g@m%?ge rrCraJ]Io (C)%%gf P eéa%cl?’aééil %@?grgnﬁalge lge
preferably 5- 1fie %afd/ 6 -1NC tths0atOUMte whctmatialmet aifetivensnder anigelrdusom 1- 50
% w w. Th ti ol I i t | oyi I I
r (:adu\(l:vt i Oneéqrjgﬁgoglg%% ?zaﬁgoqrﬂag ?g%{leirrl?},efgm?ulfa (I?be)err@y 124 plnrggarg? EthaCOI' 1n0g t\c/)ent

the procedure described in the literature (Annalen. Chemie, (1996) 53, 699).

In yet another embddiment 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:

. RS .0 R5R60
1011 A R® 0,N—(CR"°R") —Ar 8
- NH; (1) OR

(llik)

-

RBO
_ 1011 —A
WH—(CR'"R ") —Ar

YR8
OR’
() ‘

20 Scheme-I11
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,



samariumin al cohol or sodium anmal gamin al cohol, preferably nethanol. The
20 hydrogenation may be carried out in the presence of netal catal ysts

cont ai ni yo®hiosxaB1 | i gands to obtain a conpound of fornul CTCiBo2/¥2Tptically
active form The netal catalyst may contain Rhodi um Ruthenium Indium and
the like. The chiral ligands may preferably be chiral phosphines such as
(2S, 39) - bi s(di phenyl phosphi no) but ane,  1,2- bi s(di phenyl phosphi no) et hane,
1,2-bis(2-nethoxypheny| 25 phenyl phosphi no) et hane,

(-)-2,3-isopr ene- 2, 3-di.hydroxy-1,4- Dbis |.ph hi no) but ane and
the Iike. (Refl%ﬂﬁ Tt %l@%ﬁsﬁf‘f\fl P’?“Flem‘l%&/%{tﬂ s?r@ﬂ%eﬁﬁg & .f)ﬁcﬁ?n. o
tsﬁ“ es Vol t 14, coﬁcﬂ?&ﬂs &I?ghadi@ls s@ﬁh@é&lf?ﬁﬂﬁc acEd)Ilicl racyc@E aoacngﬁchﬂ{e epadafent of
e present invention e _co nd o or a 30 (JII wher e Is 1-6,
and all other ‘é‘%ﬁ%?‘%"% é“célsasgfgq"gﬂlé&u%%e tféhaBP]elBéf’rp)é’&OI ﬂFegiﬂfeovm ng

the process deggbioRgst, TRFS Qé@m@hyt&qk@MthemC%&h@%%ﬁaé uBeT htBO2ARAR275 43
R802CI P(O) (OR13) 2 R7 > - (CRIORL1) m 1- Ar

CHO- ( CRLR119 m skcipps dipthyipmiphate; dimetyyispiphyte apd the e Qf alliylhah Ch( flfsleléﬂny%zss 7(C)R
O R7 (11'1p) (LI&A), mEAioMdR sl ek, 1%5%9(%&3&\% OER R gk A 1YRScaRAs (111 b)

Scheme-1V 5 The reaction of a conpound of thehﬂfneral formula (111f)

defi ned above litiet ieluege.cmmpengnendother Wrenon M| PMSO. t asetpnignilg, d6Hpdey! of
formula (111 0)15%391 t3&%’50(1\1@([\/11@@) and the like, in alkali bases such as sodium carbonate,

potassium carbonate, sodium methoxide, sodium hydride, potassium hydride and the
10 like.
The reduction of compound of the formula (IIIl) to yield a compound of the
general formula (IIIb) may be carried out in the presence of gaseous hydrogen and a
catalyst such as Pd/C, RW/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—jsop;opylidene-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 :



out in the presence of a base such as netal hydride |like NaH or KH,
organolithiunms such as CH3Li, BuLi and the |ike; al koxides such as NaOw,
NaOEt, t-W0O3M3348nd the |like or mi xtures thereof. The re&cTiiBoe/days be
carried out in the presence of 1o solvents such as diethyl ether, THF,

di oxane, . DMF, DMSO, DME, dinethyl acetam de and the like or mxtures
thereof. HWA may be used 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 reduction of conpound of the fornmula (I1110) to yield a conpound
of the 15 for (III&Q be carried @i in the presence of gaseous
hydr ogen and a 8?3 )gﬁ%HZas Pd/ C, Rh/ C)Pi¢@°rRaneyamcikel and the

i ke. M xtures of capat @‘ﬁ may be “sed.RMde reacti on may al so be
conducted in the presenc f solvents such as ﬂk$xane acetic acid, ethyl
acetate and the like. A pressure between atnnsﬂ pressure and 80 psi
may be enpl oyed. The catal yst nay be pre;\ngLy 5-10 % Pd/ C WO 03/ 033481
PCT/ 1 B02/ 04275 44 and the anmpunt of catal ystwused may range from 1-50 %
w w. The reaction nay also be carried out by.enploying netal sol vent
reducti on such ﬁ 1 |ron tdan, samar Pum | n al,cohol or sodigu

amal gam i n al co pre é? tPdhol . The 7h§ﬁﬂ@§eﬁhﬂﬁﬁ' ﬁgﬂ%arrled
out in the presence of netal ca@a?ystsfonf afnPng chiral 5 des to
obtain a conpound of faupgula (1) in optically active hﬁsnl The tal

catal yst may contai n Rhodi anEqp%eniunl I ndi um and t i ke. The chira

| i gands nay preferably be chi ral “phosphi nes such as

(2S, 39S) - bi s(di phenyl phosphj no) eéghe, 1, 2- bi s(di phenyl phosphi no) et hane,

1, 2-bi s(2- net hoxyphenyl PRgnyl phosphi no) et hane,

(-)-2,3-isopropylidene-2, 3tdi hydroxy-1,4- lo bis(diphenyl phosphino) butane
and the |like. The reaction of ound of general fornula (I'l1lp) with a
conpound of f aaGR'CRYY &) gﬁgrled out using solvents such as
CH2C12, CHC13, chl orobenzene, z THF, in the presence of catalyst
such as p-tol uenesul fonic aci d ORvet hanesul foni ¢ acid, TFA, TfOH, BF3-CEt?2
and the |ike. The reactlllBh nay 15 al so be carried out using activated

nol ecul ar sieves. The tenperature of the reaction my range from1l0 Cto
100 C, preferably at a tenperature ingthgadpgnge from10 C to 60 T. The

imne product initially produce nmay be reducing usin é CN) BH3-
5 The reaction of a compound of the general formula ?III efined 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



HCL (ref: Hutchins, R O et al. J. Og. Chem 1983, vol. 48, 3433-3428),
H2-Pd/C, Hz2-Pt/C, H2-Ph/C and the |like in solvents such as nethanol,

et hanol awo 0Bla34Bi ke. 20 I n yet another enbodi nent of thePpraB&ni4275

i nvention, the conpound of formula (lIlb) where inis O or 1 and all other
synbol s are as defined above may be prepared by diazotizing the conpound
of formula (111k) to a conpound of fornu (va), deconposition of conpound
of formula (Va) to a conpound of formula (l1I111) in the 25 presence of

al cohol such as R7OH and reduc t he conpound_of formula (1111) to vyield
conpound of f G ?f)cata%busr:%w ro8e Qﬁ‘u]em:é’ V- shsireEctian Bepalse.- v

bel-ow. WO 03/ G334fHedfal Y%E%%Eﬁeta%h%ﬁt RabfioR%uéh aORbb{eGRhO R ) tin, Ar M
YRs~ OzN-(CRIo R11 )~Ar Nz N ([11k gc RS O RS 6 02N—(CR|11?0R11) nAr

HW (C CR10R1 1)s|qmmulm ig aleyRg lesoquﬂsa(n IH} picolqly pisferabiby. pastipancl
di azoti azi aon lﬁlﬁrotggl%tlﬁf?%9%9galﬁted bhen tl‘f%rp%é%@ce(é%kal HRISES cdPdiSin® chif® 1S 5

hydr ogen and al’l ot her hbol s are as fi ned above, to obtain conmpound of
formula (Va) lrmdeb@ @7&9(11’11 B mpqEnd af f?gmell@e@o% ontige yagsdine et h The msgdi um

nitrite, isoamglyyshinh h&&ammaﬁﬁﬂ ROHEhikdl fRiun? BREPAL $E.NIThE bl 8Bghdshe |1 ke
in the presence ot ca tic amont of carboxylic acid such as acetic acid,

propi oni ¢ aci dn@hlatefew@ly bfkdllral phosphinestsueh ass@ﬁxi‘eﬁhblséiuﬁﬁnfdﬁh%hhlm)bﬁ%ﬁm
chl orobenzene ﬁ&ﬁ{eg}%ﬂg Qt‘ﬂﬁehe like or a mixture 10 there gat a
e 0

tenperature |nt e ran oomtenperature and refl ux terrperatur t he
sol vent enpl oyledhdmph@yli’émmquslvhmd)@haﬂangéf)@ff‘i-ﬁorz'somdldm& -h3-dbgdorpdgi-ng t he

aryl al kyl azblS 8 @nghn}olgglg&?ei é@eea\éa) to obtain a conpound of

formula (I rlier excluding hydrogen and all
The reaction of a compound of general formula (IIlp) with a compound of

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:



ot her synbols are as defined earlier can be pronoted by a suitable catal yst
such as 15 Rh(ll)acetate, salt/conplex of Cu(l) or Rh(Il) and the |ike

(Bi 0. O gwoMBMB348Cl aeni. Lett., 1996, 2121-2126) in the pcedpox@2z an

al cohol of the formula R7OH. The reduction of conpound of the fornula
(Ir1r) to yield a conpound of the general formula (l111b) where all synbols
are as defined earlier may be carried outsysin the presence of gaseous
hydrogen and a catal yst such as Pd/C, Rh/C, Pt/C, Raney 20 nickel and the
i ke. M xtures of catalysts rr@y be used. The reaction may al so be
conducted in the presence olments such_as di gxane, ety c acid, ethyl

acetate and tKeNT(GGe R Ay vietwedrr QSRR AR Yﬂsand;SO psi
may be enpl oyed The catal yStnHTRY be preferably 5- 10% Pd{;C and t hé anount
of catal yst used may rangqu)from 1-50% w/ w. The reaction y al so be
carried out by enploying netal solvent WO 03/ 038481 PCT/|B02/ 04275 46
reduction such as nmagnesium iron, tin, samariumin al cohol or sodium

amal gamin al cohol, preferablgl nmet hanol . The hydrogenation may al so be
carried out using anmonium f malte cycl ohex-1, 4-di ene tyge of hydrogen

donor under pd/ chNeamli’R”)ans splvenis s,qwh,@som_l;\ IR®Jlet hanol ,

ethyl acetate and the I|ike. yé? anot her enbodi ment of I e Yﬂesent
invention, the conmpound of forn?ﬁa (I'1'Ib) inits (rﬁ;@jantl onerdRfal |y pure
form where inis O, RS = Raug H and all other ol s are as defined
above may be prepared by follow ng the process descrl bed in schene-Vi
below. R5 (CRIOR11)m Ar R5 R60(CR10 é% é; R60 s YRs YR (Via) H2N (Vi b)
HO R5 6 O (CRIORI 1)mAr RYRs (Vic) R6 O~ RS R6 O

02N_(CR1R11) m Ar HW<GRAfRhA}on ¢frthe compound of the formula (IITk) 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



YRs R YRs RORO (Vid) (illb) 10 Schene-VI The diazotization of the
conpound of the formula (Vla) where all synbols are as defined above to
obt ai n cowpmasstssf formula (VIb) may be carried out by uPCmIB@/®&2T i zi ng
agent such as sodiumnitrite, isoanyl nitrite, potassiumnitrite, 15
ammoniumnitrite and the |i ke under aqueous acidic conditions using acids
such as sulfuric acid, HC, acetic acidyand the like, in an organic

sol vent such as al cohols such as nethanol ethanol propanol and the like;
1, 4- di oxane, acetone and the. like. r|f| cati o and
etherificat i oﬁe n%ﬂﬁgﬁﬁaﬂaé?esﬂlghé‘io& g, Sﬁrﬁiﬂl 1”2*3“?‘\9 Br)soflﬂm’aale FPBdhd of
general for mulagohd| @reféridly hfetbambl. | Gte blydﬂogéﬂatl&i ndJy aldeps oimisdbunasing (VI b)
usi ng a suitabl e base uch as Nalgﬁ J: KCH or in WO 03/ 033481

PCT/ | BO2/ 04275‘mn2f’P1‘§%| HBile SHFocl-tiene dxrg (ﬂf 2B APURHT kK et her,
THF, DMF, DME 5hBfens i3 sblivifs subRhd au@shod)etaheatiiantetive b @k kyé. hal i de such
as ethyl iodide or nethyl iodide and |like. OQher al kylating agents such as
Et 30+BF4 , Me30+BF4 , dial kyl sulfate may al so be used. Reaction
temperature may vahpyydthRdthd embb@imbBOoiGhe Sreddhi nddntion RS c&ﬂ}%u@éﬂ@h&ﬂﬂa of
formula (Vic) to a conmpound of formula (Vld) V\/nere nis 0 and all other
synbol s are adlBRfipdFnagivmericatyrse fas mhet Bus 0y &} rTgR filt Ped phgthsgent s
such as fum ng,phbikiafe a%%ﬁmedl\i%géem ﬂeaafewr@drgffoﬁew&g N frbdeSs @Gbitheandl  conc.
Sulfuric acid or a mxture of nitri'c acid and acetic anhydride in the
presence of ackaster¥hbelew: under neat condition at a tenperature in the
range of -10C to room 10 tenperature for a period in the range of 0.5 to 4
h. (Ref: Og. Synth. Col. Wt. 4, 396) Reduction ofR® ﬁ@@pound of the

formula (VId) to grOwHOWR ormﬂ—a—»(l(cnaﬁbz“ arried out in the
presence of gaseous hydr ogen Jor MRHr ogen donors ﬂ; as Y&moni um f or mat e,
cycl ohex- 1, 4-di ene and\)']he "I‘zi\‘ke and a catal ygtb)such % Pd/C, Rh/C, Pt/C,

Raney ni ckel and the | 8. M xtures of catal ysts may be used in the 15

presence of solvents such as nethanol et hanol , di oxane, acetic acid, ethyl
acetate
——» (CR'R™) —ArJ\}/U\ .
(Vic)
R5 60 s 60
R — R
0,N—(CR"R™)-Ar . HW—-(CR'"R")-Ar
YR YR®
RO R0
10 (Vid) (llib)
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



and the like. A pressure between atnospheric pressure and 80 psi may be
enpl oyed. The catalyst may be preferably 5-10 % Pd/ C and t he anount of
cat al yst woad/osmygl range from1-50 %ww. Alternatively, Pro#/IBeaeison my
al so be carried out by enploying netal solvent reduction such as
magnesium iron, tin, samarium indium 20 sodium amal gamin al cohol, or
ot her suitable solvents preferably nethanel. I n yet another enbodi nent of
the present invention, the conmpound of formula (I1Ib) inits

enanti omeri cal r n

synbol s are as E%I{tgﬁénsgmeg%%%}é%ng&g%k bérnzergf gﬁégléﬂ’fgglm ?I\JI p?%l\ggé’s
described in sehbke MMWE@eb)oweammﬁmamshali?l@Ts/ubIB@Q/eM]z ?cﬁhde4& REthRB0 R5

gg 82NEL % CR10R~10? I I@\?- fg %} ' Rﬁkgﬁ%ﬁﬁ%vﬂ(“i\g laSR%%EEE@Hqﬁ%é gngR "

11) m Ar. R60 YRSIKylankive (BRaRd Iw nscdr IRMBBorRE@pdatRreGhdy vafy frbd)o °C(tyilb@)C.Schene

VII The diagoti zati ound_.of formil re a nbol s
are 5 as dgfl ned lggr\?gg Opt% Bt %rfl Ouga&f)?f%ngﬁﬁﬁ?ﬂ? élp??fﬂ’%f \(lihﬁfﬁnul?a@ée
carried out usiwhere ndlseOzmtdl aﬂ] otherasymbdls asiadedified aighive by bé ichreied oGOy |
nitrite, potassiu Dni um ni tri and .the | er agueous
aci di ¢ conditi OHg r&a‘%%%sggfhd%sngﬁlgfg e agidy #\]e% & X Otlkﬁ?a?g@l ot ani g,
acetic aci d ancorch$ulfuricecidion apiiesensaitt add a@Pideas athy@fde HGhy/SBentd k@

al cohol s such as et hanol,, ethanol, propanol and the like; or ethers such
a solvent or undeér 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:



10 as 1, 4-di oxane, THF, and the like; or ketones such as acetone, nethyl

ethyl ketone and the like. Esterification of the conpound of fornula

(VIlb) tovaososgaeund of fornmula (Vilic) nay be done usi ngPam/IBgOHOTH i at e

al cohol of fornula R3-OH where R8 represents |ower al kyl groups such as

met hyl, ethyl, propyl, isopropyl, n-butyl, t 15 butyl and the like in

presence of suitable catalyst such as, cqgc. sulfuric acid, dry HCl,

BF3-OEt 2, and the like. The reaction nmay be carried out at reflux

tenperature of the alcohol enployed. Aternatively reagents |ike

di azonet hane or Et 30}1B|:1ﬁ1T,.0rR rRVE3OBF4 and the |ike may ﬁ{pbe used for

esterificati onOMel@ER Ve~ A yayRoA—ott AN-CTERD R et @ (Vllc) to

t he compound 20 of formula (\f%d) may be done using al ky o’ | fates such as

diethyl sulfate, dimeghy sulfate and the Iike or alkyl halides such as

ethyl iodide, methyl iodide, n-propyl WO 03/033481 (Hth¥/ | BO2/ 04275 49

i odi de, n-propyl brom de, isopropyl iodide d the like, in solvents such

as hydrocarbons |ike toluene, benzene ahdk%he li ke or acetonitrileg,

tetrahydro furan,—diget hyP2¥ o°fafi e\ ainet AYR°sul foxi-®e, and the like, in

t he presence of nol ecular sieves and al k@l®y bases such as sodi um

carbonat e, potassium carbonate, c L)um 5 carbonate, sodi um net hoxi de,

sodi um hydri de, potassium hydride, sodiumor potassi um hydroxi de and the

l'i ke. Heavy metal oxides such,as Ag20, PbO HgO and the like_pay be of

: . . R

particular use to carry out kyfati on when al kyl halides arejus as

al kyl ati on reageft(CRPIRISa—A veatalysws suchVasRt & Pl ky g ifum

hydr oxi de or tetraal kyl a i« hal i des such as tetrabutyla Mum

chloride, 10 tetrabutyl anmoni'um broni de and the |ike rray(nﬁjr)so be enpl oyed.

Reducti on of conpound of(w;dtye formula (MIlId) to a conpound of formula

(I'r1b), may be carried out 'in the presence of gaseous hydrogen or hydrogen

donors such as amoni um formate, cycl ohex-1,4-diene and the |like and a

catal yst such as' Pd/C, Rh/C, Pt/C, R3aksmaYHkel and the |ike. M xtures of

catal ysts may be usegh iif,difiohoMEESRNAn®@be RRUENVILF Walea8 HRHDRAA

et hanol , dioxane, acetic acid, ethyl acetate and the like. A pressure

bet ween at mbspheddfmed pbavefp eblrva sangeynd ghiprpsladiypibhiay be chiisd out wiingst may

be preferably 5:-10. 9 Bt i C st..lse range from

1-50 %w w. Al t§ g%(ﬁgﬁgsgé‘%@t% ﬁceﬁ pa gactl on rﬁg{‘;e’aﬁsts)%h%lehggtr%’r fl)é)gj% %{1151%1 gy ’
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



enpl oyi ng netal solvent reduction such as magnesium iron, tin, samarium
I ndium 20 sodi um amal gamin al cohol, or other suitable solvents

pr ef er ablwomawbssnpl . | n yet anot her enbodi nent of the prePEmIBIZMRTR i on,

t he conpound of formula (Il1Ib) inits enantionerically pure form where m
Is O,b R = R6 = Hand all other synbols are as defined above may be
prepared by follow ng the process descrigﬁf in scheme-VIII below. WO
03/033481 PCT/1B02/04275 50 R5 sO R5 02 (CRlORll)nlAr--L ) yRs- _~

02N- ( CRoRh1) m Ar.Y] 0- HO "I H (VI

02N- ( CRLOR11) n%oﬁéﬂ‘ﬁ?e fga%‘epﬂljém)m&?z NSQREQRY ‘1151%%&9 k'}f{l Q%Qs ltl\ﬁql@)ﬂ%@cm HO (Vi
I1a) sO Bn2N ﬁﬁ?&&ﬁﬁoh)s Mk&r toRetd) DdhARbAReE) MtePbr R2tdRitrite; wWrahpdrd Fufn - OH
HO elH HO "H (Milic) 10 11~R5RI ~60 R5R60 O Bn2Rk ( R)mAr YR8

]M HW ( CRLORL ﬂwﬁﬂwﬂ f@?ﬁ@ﬁﬂ%élﬂlqﬂl}ﬁaﬁeﬁowe eng the dike.(in)thg, presegee afvmolgrylar The

di azoti zation gbvdshadc AR Basts Ahict @5 RBMiRm (Mrbddhte @t’é%nﬁ‘ﬁ leaB¥ARG! & S as
defined above to obtain a conpound of formula (M b) may be carried out

using di azdt i sIhenakyetpdimns egthoxddes sadiym hydride; @otasswanpydrides sodien or
pot assi um ni tr b&ﬁssmn@m&lmm thé 1ikS IR hB8I dxides sWRISA BOURRY RS bt C

condi tions using acids such
the like may be of partlcular use to carry out alkylation when alkyl halides are used

as alkylation reagent. Phase transfer catalysts such as tetraalkylammonium hydroxide
or tetraalkylammonium 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:



sul furic acid, hydrochloric acid, acetic acid and the like, in presence of
an optional co solvent |like alcohols such as nethanol, ethanol, propanol
and t he |wbke3/osxset hers such to as 1, 4-di oxane, THF, and trea/1BIX@2750r

ket ones such as acetone, nethyl ethyl ketone and the like. Esterification
of the compound of formula (VIIb) to a conpound of fornmula (Vlilc) may be
done using an appropriate al cohol of forsula R8-CH where R8 represents

| ower al kyl groups such as nethyl et hyl, propyl, isopropyl, n-butyl, t 15
butyl and the |like in presenge suitable catal yst suc @s cone. sulfuric

acid, dry HC1, BF3-CEtR, and gt e like. heactd arrled out at
reflux tenperat & % R ﬁhe\a ) NR%np § Aﬁ% F gt r ARfentsIi ke

di azomet hane or Et 30+BF4 or H,WEBO*BF4 and the |ike may akBpoe used for
esterification. WO 031883481 PCT/1B02/ 04275 51 Reduction of conmpound of
the formula (Vilc) to a conpound of fornula (VII11&"™ may be carried out in
t he presence of gaseous hydrogen ﬁg hydrogen donors such asgamngoni um
formate, cycl ohe b B | i ke angd aigat@Ryw Pd{ C,

Rh/C, Pt/C, Raneé)gl]lg'g ghdgth RE’ leturekgf catalystg be ﬂsed in
the 5 presence of sol veRjsg suchoa§ met hanol , et hanol, dloxaﬁ#D Hcetic acid,
ethyl acetate and the |ike. A pressure between atnnspﬂ@F?c pressure to 80
psi may be enpl oyed. The éatalyst mpy be preferably 5-10 % Pd/ C d t he
anount of catal yst used na o Aan rem 1- 50 % w w. t ernatd vel e
reaction may al-so—pe U7l ﬁ %%y VeYi ng—rroea Ak )Wéﬁuc onosuch
as magnesium iron, tin, sanarlwn dhunl 1o sodlun1analgam|rH@JUohm

or other suitable sol vents pnwﬁ@rably met hanol . N, N—dlbenzyu@%)on of the
conpound of forrmula (VIllc) to the conmpound of formula (VI % may be done
usi ng benzyl halides such as benzyl brom de, benzyl <chloride and the |ike
in solvents such as hydrocarbons |ikes® gbuene benzene and the |Rkegcor
acetonitrile, tetrghydrami-tecatr"gi- naaLdg..dwneﬁﬂ?$5§uﬁié§@deYRand
15 the like, in the presence of al kali</hases such as sodi um carbgp

pot assi um carbonate, sodium or potassium hydroxi de and the IlkeR(bhase
transfer catalysts such as tetddkyl ammoni um hydroxi de or  (llib)
t et raal kyl ammoni um hal i des such as tetrabutyl anmmoni um chl ori de,
t et rabutyl anmoni um brom de and the | §RmaBY Rl so be enpl oyed. The reaction

may be carried out in the range roomtenperature to
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.



20 the reflux tenperature of the solvent enployed. Hydrolysis of the
conpound of the formula (VII1b) to the conpound of formula (VIlIIc) using
aqueous awbaBio3aet al bases such as |ithium carbonate, sodPemiB&A4RTNat e,
pot assi um car bonate or potassi um bi carbonate, |ithium hydroxide, sodium
hydr oxi de or potassium hydroxide and the like, in suitable co-solvents such
as 25 nethanol, ethanol, THE and |ike or sm xtures thereof. The reaction
time may range from 0.5 h to 24 h, preferably 0.5 h to 3-4 h and reaction
tenperature may range, from0O Cto 80 C .One p esterificatjon_and
etherification of t féi“&tb%gt]u‘f?&“pé’fm‘iﬁ theoformiila (Q’%I\‘?? 1} &)coppot Oggﬁﬁﬂlﬁnd of
formula (VI djviag meyRe carrie outBthdgre@feofiPasdon®Bydrogkn o3 Qyiobdh dasgs such
as sodi um hydri dﬁ{ pot assi uEn h%dri die sg’gi m hygrox{,ﬁge, pot assi um

hydr oxi de, sodfiihat APBOREEL OrHEeaeSlolmt-LAria g Bimbike #nd 3 satalyst Spehs3s vent s
such as hydr op@ChrAg, Pt/EERARY Hﬁ:ﬁ@,an@ﬂfézlﬁdaEM@&@efoPSatillgiﬁt@ma?ib@hi%)d'in glcher s
such as diethyl ether, WO 03/033481 PCT/1B02/04275 52 tetrahydro furan and
the |ike orSdi PEsHGT of snlvanis Treh apmsthonel PHRY Hgxaneeaetieasid, diylcaiiey|

hal i des such aggehb¥ike | Qgtdfire BREBA athBGiHEBs plRsRFORYI0 psPHiad@e cRipRILRY!
brom de, isopropyl iodide and the Iike, "or alkyl sulfates Such as diethyl

sul fate, di meThsratalystmpyebeapeferahly 1-1&éo BA/Camdythaamagntpicntelysisireh mey

Et 30+BF4 , Me3RABFAANEsH o Rew! | Keerndi\Rly, SREtdaQtibn! miF altBYbe BRFA di ¥P 2 h to
20 h and reaction tenperature nad{‘ range fromO Cto 80 C D_ebenzd?i/l tion of
the conpound ofmplpeng arefalselvenyreduetjont syoh premagnepibm dowfiin, fasmaryia indiumnb) may
be carried,put (jqff B, £r§§xﬁﬁ&ﬁloﬂgtr&ﬁ§resﬂfd§olé1§6‘i’{]e% f&%blg R@en donors such
as ammoni um formate, cyelohex-1,4-diene and the I'itke and a catal yst 10 such
as Pd/ C, Rh/C, Pt/ QLNdihenzyhtigkef tharedmpéund| afikiermulg xYilikag tofhecamabyst of may be
used in the pr VS TRLA I | QX acetic
aci d, ethyl af:azl?gl[%:( anc} @%5{?%5%%&&%2 su%g&%ce%%lx}egsﬁ]&gt bsr% Jedl’g’l %Q'p 1essure
and 80 psi mayclieridecangd|ti/iélc. in Fhizema swh s hydragarbms pike tadweanb) henfeng @ndsHed/ C and
t he amount of talyst .use range fr 1- QW W, Th ovel

i nternedi ate oﬁgef or #uetoénﬁ(lﬂ%l %E?%ﬁ%r%*é rmé%gélsfé)ﬁ%émlﬁﬁldg’mgt%gl %@Xﬂ?’eapnrd esents
hydr ogen t hat thanlitee inshe praeqpeepaalkali beses cruplo s dedmm thdopite g@issium

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,



i nvention and process for preparing the internediate (l111b) is described
and' clailned in our PCT application entitled "Novel

(3- phenylwa-oamgxasbst i t ut ed propionic 20 derivatives: proc@€3/IBa4R15
preparation and their use in the preparation of pharmaceutically inportant
compounds"” filed on the sane day as this application. |Instill another
enbodi nent of the present invention thespovel internmediate of formula
(rrrd) R5 60 L 1 (CRI. CRll)n W(CRIR11)mAr RYR 8 (I11d) 25 O R~ their

derivati ves, r a r t hai i sqQnmers,
their pol yrth ﬁ‘%’ dmt éarnr g‘gﬁlé‘? ﬁ’gccér cilmgéw Vi “3%“618%1 i @gw’esd,sﬁfﬁga%&g
phar maceut i caltly alkgt tedeaheh aokthgl esidehetediyh iddide, s-mopydadvdidg mgperopyd such as

hal ogen atom_ net hanesul e, trifluoro ul f gnat

p-t ol uenesul f BRELE; liﬁ’p%y{)?;\g%ﬁglil?’é‘l‘?’l %rogl}e%{l?’?§§ esggen as ety sulfate,

ni t r obenznensyide CgR,?agtgfatea@ﬁtma Bke Gulifyatiag aphnaspbiabhebeo” Biyd ﬂ\cag(y"BRA\/andpr esents
ot esent 52 hy e Aer IS cUBb LR FY SEheb ol DROPY b Qb GioB HEC e o
represents hy@ﬁé’b‘éﬁ”@r Soih Emp Y &35 B3ty t AP F*Yt°8 ?fn%éef EIEd from
al kyl, aryl ”gé'ﬁ&lﬁ)()"’(ﬂf)%'p@ ois an integer ranging fromO0-4; R10 and
R 1 may be sane or different and represent 5 hydran ea or unsubst uted or

unsubstituted groubetsandetioadiiter prmanorpd of egspila YD) totheLompRynd ¢f oup: Ar
represents supy %ﬁlhfa%ﬁlg r&@r BNSHBSE dk W B éﬁ'és&?ée%tgaﬁoﬁ@ﬂlﬁr@enfoﬂ ?&ogs’ﬁr omatic

or heterocycliCc group; represents h ogen atom dr ox

hal ogen, al kytlon@ajwtllatswt@@bnoml iqrg@t@s@yoﬂqheéd Aadignecgnd ?éﬂi&ﬁaﬁf} a%‘iah‘é" a bond
t oget her t pgEo O GREM S rihY Yy Qi Rsts RYGTRXY .

al koxy, deog%lhc omraﬁgeargé R&eg%%kgg%y , Substituted or@ﬁﬁlsuégstl tuted
aral kyl or R6u£edrnﬁrﬂ1eq>ré:semxd of &@eetnltﬂesruch o0 1041haRB], efmnetediorac pelicrgich oy
substituted or substi t.ut e gshyey; dg(y odyked , aryl,
aral kyl, al ko%@egalq?(??ét[he llﬂ(oxg‘c ew%?yﬂtnﬁgs fhg n a fém nocar bonyl ,
aryl am nocar bemyloyedcVhe cdméysemyyoelpydft;ralﬂeﬁelr%%rm@ ahcbt}@rawmq oyentalygk oups:
R8 may be hydrogen or s LSE d/or unsubstituted groups selected from 15
al kyl , cycl oaluﬁ%lmayaﬁa%e At al y/e Yeterocyclyl, heteroaryl or heteroaral kyl
groups; Y jsrepresents oxygen sul fur or NR9, where R9 represents hydrogen

or substituted or nsub tltut d gr S .S 0 | @Yk w12
hydr oxyal kyl , ar al EJ¢ Iy §1|a fofugnula‘(aﬁl%: %gre\y\fljgb%ée%ys NR bR

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 (llid)
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-



het eroaryl, or heteroaral kyl groups; R8 and RO together may form a
substituted or wunsubstituted.5 or 6 nmenbered cyclic structure containing
carbon atwos3/ostaBch nmay 20 optionally contain one or norePOEFUBIXERTING

sel ected from oxygen, sulfur or nitrogen; mand n are integers ranging
fromO-6 is provided. In yet another enbodi nent of the present invention
the novel internediate of formula (lIl1lgy3. . R X3 Ol 1

(CR1oR11)n_C (CR1oR11)o L1 (IIlg) r RR N\ HR4 25 their derivatives,

their anal 0gs, yit-B§nbndn@oRE! rdc@ta{eoﬁlﬁﬁte bﬂ&gﬁa’é Bﬁﬁﬁ?&)@owrfe})resteﬁ}?mu
pol ymor phs, their pharmceutically acce le salts, f heir pharnmacéutically

accept abl e sol VGRSCRABr &-NR Oml'@féll )N rhsre BY repsesenss hydreges atar bon

t b d , :
i tro, cyano. T BurbsSbEEN &% %%%%%*ﬁ’%ﬂ?” ROPE Il R60 o B
unsubst i t ut ed gtegeprngiak efcare - 4,rl§m aldk R’ m@)ycbledamkyqr diffprentxgnd repyasédal koxy,
aryl, aryl OXYs hy Eat%gg(y !)ru }?Sltlhl(?g@/ or ﬁk%ﬂf?ll?e\é ><%;XAFE‘IS %{eﬁrfg X 1, Q%]E)%%@’la' kyl',

heteroaryloxy, roara oxy, acy roxya
acyl am no, rmmmdtlkyll goum a\r r@hredekgilsalaﬁtmmed e wrisalrsiiteed cavéetrkyinahi audised

al koxycar bonyl r agpal r}{gl I yI
aryl oxyal kyl , %{Prg oég/g'f)% qcy £ %rlg é%?%%lgtga g‘%%gn q dx§ on]g/{f)ayrh no,
aryl oxycar bon y]haéasg'en,oalkylasmwrtovest ©a mhmbytitmmi nokyt grdnpxy Ifoxmlsaecbmddlogathes
derivatives, acid. @r,dts one R3 and R4
may represent 8@%&33?3?%%“8 |Rou% %rgsenf \(/iroge droiqé@ H‘Oéy’t fogar’ FHoh at om
R3 and R4 Menalhylt@mhedcﬁlpsubsﬁmmg en uﬁiubmtmﬁ) laﬁﬂgzthtor RS fbtyrdra)gmd topatbkroxy,
fornyl or optional sy _substi roups selected, fr Kk oal kyl ,
Al Koxy, “yol oal Ray: RaPgy bedbameyr of HERUBGA FEHo-EFL Bty feec bR
het er oar al kyl , alk@c WycloalRyl, Oagyl, hquiyloxalm)&yylﬂcyl az[lkd’)@car&myll aﬁiyﬂtﬁiycalbonyl
nonoal kyl am no,_ di a| kyl am no, raI K
aryl oxy, aral k%}WamW@Faé\’%’é(PWyéwmgca%&“élr 88k %an]alhﬁtﬁwg’léqﬁ V%alkyl
ar yl oxycar bonyprous ®kagy BahRBB¥En, ordduk@ittad by insubstituted groups selected from
15  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)

C[ \ (CR”R“)n ;i —(CR'RM)4-L" (lig)
N

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,



15 aryl oxyal kyl , aral koxyal kyl, al kyl thi o, thioalkyl groups, carboxylic
acid derivatives, or sulfonic acid derivatives; X represents a heteroatom
sel ect ed woenisdggen or sulfur; RLO and R11 nay be sane @cTdBéXmemnt and
represent hydrogen or substituted or unsubstituted group selected form

al kyl, al koxy, aryl or aralkyl group; L' is a leaving group such as

hal ogen atom et hanesul fonate, trifluorgnethanesul fonate, p 20

t ol uenesul fonate, p- nitrobenznensulfonate acet at e, sulfate, phosphat e or

hydr oxy; n and o are_integer r rom r I et anot her
e)r/rbodl )r/rent of oA Py wbEHte ﬂ‘i/‘g’ﬁi‘ Pr‘tet OWPS&gFC%Jr@Bﬁﬁ'@‘Hi Oa(yfyq %ﬁﬁ%l a
(i) R1 R3 cwl&%@%ﬁ AryRdxy, 4eRI)BRIKoRy, Grterdcldid), hetﬁ%aﬂl Hetelébralid@, t hei r

derivati ves, ei r anal ogs, their taut orrerl C E}S‘{ Eel r. stereoi soners,
oyl

their pol ynnﬁﬁﬁ%oaryﬂ%‘é{r rhe&FFé?Fﬁlrlé(E‘é‘utaF@aquV 0%¢tc af'pio, @Rypmino,

phar maceut i calgoalRPGBRADURNIS RMAS, € 2ryihe s nalaﬂ%la%@nd BRoxyR4rbehan
attached to the 8gﬁﬁon at om 1(L%,V\% 03/'033481 PCT/ 2/ 04275 55 may lltc)yl sane or
f

di fferent and andpwearberyLhyarlkepaisaropmilo gdkoxyANE oRpyloxypkyly or nyl

or substitut e%ll?[thﬂd nsu bsttlﬁota}kg,pd Or QiBRyabRALBRf rom @ylgyywrb@ﬁgh@a{oky I
al koxy, cycl oal’koxy, { aryl oxy, aral kyl, aralkoxy, het er ocycl yl,
a

het eroaryl , hetaoueabdoy mmm@@@ao&réww%wr l‘ﬁéieéY%’é(F’%l%oq%lfC’m&@;‘ﬂd onaHy | oxy,

v onyal o1 e e scyLam e . MopuaL LA AR Sl i Ao am o
al koxyal kyl', apry llt%l)(e%l %ydarboﬂ ra%nlfoﬁy gh& Rh ’wheﬁlalftﬁféh%@ k& nlttrogélp ﬁ’tbﬂﬁYIlepresent

al koxycar bonyl am no, aryl oxycarbonylam no, aral koxycarbonyl am no
car boxyl i cloacitydwger, thydueyi (aamiyl €8 opéenally|shbsiifuieds efoupyp peleqtad frgmy pligh i ves:

one or both of Prggalﬁgdalﬁo%{ cld’ag&éfsa\?%t QL BlterbfYoB heBEAWA, NGB hlRGY 10 are

attached to ca tom en attached to nitrogen atomTepresent
hydr ogen, hydraoxly acfloxyyhydoexyalsyl, cnnam,yaoytamsmq,tmpmllgb@um dalkglem@g, f r om

het er bary + - hetupBlpal el Clor 2 nd o AR SR L o,
nonoal kyl am nmetedoawlkqtdyanﬂmycarbonyl aryloxycarbonyl, aralkoxycarbonyl alkoxyalkyl, '

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,



aryl am no, aral kyl am no, am noal kyl, aryl oxy, aral koxy, heteroaryl oxy, 15
het er oar al koxy, al koxycarbonyl, aryl oxycarbonyl, aral koxycarbonyl,

al koxyal kwb,03/033491 oxyal kyl , aral koxyal kyl, al kylthi o, thi @arkBo2/getups,
carboxylic acid derivatives, or sulfonic acid derivatives; X represents a
het er oat om sel ected from oxygen or sulfur; R10 and R 1 may be sane or
different and represent hydrogen or substdtuted or unsubstituted group
sel ected formal kyl, al koxy, aryl or aral lﬁyl group; GL is CHOor 20 NH2 is
provi ded, n and are integer ranging fromO-6. It is appreciated that in
any of the abo%gr?ﬁn?WSr%digf?eé%ﬁngﬁ%‘gesﬁﬂ YRR ’?Fiogeﬁ’r]&&bo’?ynmc“ﬁ’ecﬁ?ﬁst rate
nol ecul e may béorpybéeabaitued comdibiguted Loy edlédtan@dm el ceabalkyRl Aedxlyce.

Sui tabl e protectin roups in an f the abqve nentjoned reactions are 25
tertiarybutyl HY%WV’ %&fﬁy 0¥r 1%}51; aﬁﬁ‘f’ﬁl‘)ﬂ?ﬁé‘i"ﬁ?}b’l’ EfiForYGetsraralky,
protect hydr oxyéterogfy@kp, hbteRacalkddyChzyl, McfibRE BfdEoxyhRE], PiRI6C htARnRb, am no

group, acetal protection for_aldehyde, ketal protection for ketone and the
li ke. The met hEWEoBFY#BIAat gty kAo, r éngiraino.of arglitdamiioot ec el cgivets are
those conventi gRalyoRbIRES ANREQBAbEE tkIxhBkyIMOLS Lk aPE] Bﬂll&&%ﬂ@ﬁ} ed. 30
The pharnmaceutical [y acceptabl e salts are prepared by reacting the conpound
of formula (1)1 t o tioalyh val eptkexystrbeniamiso.such agoxsaibanyltmieoxi de,
sodi um WO 03/ 03381y Rfebhl BA#{048hoxy 1R baclB b R 188 yatis Qi ol LIRS 'agll{a"o Pl assium
hydr oxi de, potassiumt-butoxide, calcium hydroxide, nagnesium er oxi de
and the like, deivatbaseaiesor|tiokeofdt-hatd, R4y repeishianab or iHioxduiranokhendhexane,

i sopropanol , ethanol, toluene etc. M xt U{ es of solvents may be used.

Organi ¢ bad8s Pickistaghpdtpsarban giom e, andi Bt Waewktigsherbto whegdmaom geprededi ne, 5
adamentyl am ng, Q0gnt RekbxfefiNAL bY 65idahify siRYmAaS Us& et i vely,
acid addition %al él’ vvfier)é}\d/’er0 a%pi)ri g%bol e?yarse pr epa@g by t%gaft%rr%n{l% th

aci ds such as cyvjentloballeoxy.ccyaloploxshpal.cmlioh keteaetydyl, heteroaryLawetedoaradletf uri ¢
aci d, phosphorigagl p vsnasyl.pio i jd, | foni id,
acetic acid, c?%rl’i gég()c){ly(’j?lyrrir%}(e_l C ’agllngn) rbgglflﬁ%)f |n(1:c{£§%]|ﬂgﬂ Eydr@"{}%@%ﬁ? hoi c
aci d, ascor bi caytindno,pabrlkylamiegi demwekylni cardexyd, 4@lkbenz ohaemeiytbxy,
benzenesul f.oni I r i | ke in solyents Like. ethyl
acet at e, etlger ?et%ﬁ%%ﬁgfcg, Blgé%%%g%ﬁTE&?oxé’?%?(‘gwg %rﬁl ?Xsfcﬁre owlkeaikoﬁ?'%y?yl}’r es of
solvents may atyboaylkylusekoxyrlkyl, Talkeylidice tewillsd merups, ahrbokgiccaipdarivdsvdspor m ng

part of this i oY glﬂ%oln‘i-)cnacqg%erq\?aﬁves; X represents a heteroatom selected from oxygen or

sulfur; R'” and R" may be same or different and represent hydrogen or substituted br
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



prepared by using reactants in their single enantioneric formin the
process wherever 15 possible or by conducting the reaction in the presence
of reagerwe 0010338t al ysts in their single enantioner form @CThBIZ@EST vi ng
the m xture of stereoisoners by conventional nethods. Sone of the
preferred nmethods include use of mcrobial resolution, resolving the

di astereoneric salts fornmed with chiral gacids such as nmandelic acid,
canphorsul fonic acid, tartaric acid, lactic acid, and the |ike wherever
appl i cabl e or 20, chj raI bases, such as. br C|nchona | kal oi ds.and their
GeTi vati ves aftPs CRES SRy LB PR Pe Bo B DB b Iues. ot

al in " EnantilgaRksle, Bagiesﬁame@dmamé afRe gellikt 10 8S1vénd lieyethen FHE Ghetingel, 1981) .

More specifically the conpound of re YR8 r resent OH may
be convert ed ttdmémi L, fligypyg jsoprqppnol d?tg%n?’g @Béﬂ?f ‘?tgq\éfﬁt'ﬂé% O’B ?“&a‘ﬁ“% Wi th
chiral am nes,ysadll Ofadfe Bsses amengzsﬁbcefgmlﬁe Z&etﬂefonaﬁefie f ewmaan‘gmaﬁmegs
conventional reaction conditions my | oyed to convert aC|d into an

am de; the 5di #pBPEEnEREe PG ther éebV&P&ftSeﬁc et}l%}héluso 9 yspdcaligpptively. acid

crystallizati opdfion GO WRALRIERRPYicAN afehSeSk & BRIHSAIRAE with £RPRYNGS Of
formula (1) nmay be prepared by hydrolyzing the pure diastereoneric am de.

Phar maceut i calh}’?foéb]@@ﬁ)taalﬁl Bydsehromiceasidy fitgip @cido indsidoPhasgherisl 36id 1y 30

form ng part %m&r@s@ AR EALil O PrefaNesPEorR! ea@r&@upxc1eoawaal@mahleme4ckmds such
as WD 03/ 033481 PCT/ I B02/ 04275 57 di $s0l Vi ng the conmpound of formula (1)

in solvents susehcydis asish dwdrongnaphiholc, acist teaedhic agiddPalmeliq pid, sugpiaicercithl y
vater and fecryshal biid! Mttt ieke MM Shelibd pAldis HRChyIques.

Vari ous po ynor phs ‘a conpound of general fornmula (1) formng part of 5

thi s inventi oracetate, btbelprahphwle,dacmpne rYE, adipiane e theolikee dipaasPicolvents nul a

(1) under di fferq beGQngi tions. For exanple, .using different solvents

commonl y used ‘or Y T e| rmxtures for recrystallization; crystallizations at

dlfferent tenperatures; various nodes of cooling, ranging fromvery fast
to very slow cooli ﬂ@ledtnrm@me@r gisthe copemnils fsmingarayingsrt gﬁs}n‘f?&?(’faﬁ@ﬁ bge

obt ai ned, by Bﬁ%&senc t{éerla%c'ta{ﬁgs ih ARirkh f@éﬁ%ﬂ%%ﬁﬂ% ﬂ)ﬂc£§ @ﬁé{@{/eror fast

cooling. The pol ynor phs ma determ ned by solid probe NWR
spect roscopy, pdBsibleec bY oswlophng the fepetioarin fhelpresereanf rﬁggewr@ma%ts iy theowder

xray diffraction. Qnanﬁ&%gﬁ B8 bt AN gueﬁwxa;tﬂeeoﬁ'ee@éo%&ne&snasﬁaa,m%o%ov' des

a pharmaceuti car 0SI
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 cenverted 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



conpounds of the general forrmula (I) as defined above, their derivatives,
their 15 analogs, their tautoneric fornms, their stereoisoners, their

pol ynor ph&Q o0B/0g3481 phar maceuti cally acceptabl e salts or th@CrK/1B02/04275
pharmaceutically acceptable solvates in conbination with the usual
pharmaceutical ly enployed carriers, diluents and the |I|ike, useful for the
treatnent and / or prophylaxis of di seases such as hypertension, coronary
heart di sease, atherosclerosis, stroke, peripheral vascul ar di seases and 20
rel ated disor éﬁg&vmg hﬁs;%mgelmq;m&%uw @ ﬁl%@fv!éﬂxts E@h & Reudiy mahaRNtettahol

hyper | i pi dem a, ema, famlial ercholesterolenla

hypertri gl yceﬁlildd’élm lﬂFe P@%@é?hlh@’aﬁf anchf%fﬁ@&@fﬂgcbx Piipsh Aiteranh systolligptionng | pL.
The conpoundsﬁgglgﬂg present invention can be used for the treatnent of
certain renal ases including glomerul onephritis, _glonmerul osclerosis,
nephrotic syndronéVmwypdﬂh@ﬁgﬂﬁeﬁHE%ﬁME@@iéfng@lﬁﬁ@ﬁ#?@b§¥ﬁyg st ghe
conpounds g)f &Ll ofn%e{lp"lleaprgﬂa)fedagfc tﬁﬂzaﬁ%ﬁ%f‘korﬁﬂhn@ G?f&rﬁﬁﬁt(ﬁﬁﬁ'ﬁeﬂ
prophyl axi § Fnsul I'stance di abetes) tin resistance,

i npai red gl ucdsf@retno Icencmme Forcb}ismplpi @Eerm @ffe@ntsw‘cr@ﬁscom sewpedl o1 $heidr ome X
such as hyperte sion S C R h i sease,
and ot her car ov%@d% q%#%%”ﬁkg &&#ﬁum£ﬁﬁ%§%3§§§g§ may g&gg;ﬁghgggful as
al dose reductamﬂa;nﬁ'boﬂu@§ mhgnglﬁpmowrmgfgm trogveit | shew f Qerding o Auringn

dement [, treali i dianet 8f¥mog,s R §Zta'1s%n§e FrARIBS Skl oP Indifne. the

endot hel i al c&PFR ysti ¢’ ovarian syn
i nf I anmat ony kempdundifsbaseshy gmuebqncfamod;ngnw pasencalyfgtotyyphyhs may be

pancreatitis, WO 03/ 03348 2/ 04275 ] i .
arteri oscl er oSFEMREbY, 3 Pr ?ﬁ@@g?ecgoscg%ﬁgée%ph%i?ﬁf ﬂ? oAl S cer
The CO"DOUHdScﬂbmﬁ@@y@b@ﬂaﬂxqqnﬂﬁhmn@nnau@unbnﬁwhnhm%the treatnent and / or

rophyl axi s of the_above said diseases in conb th
gnepo)r/ nore HVG COAS P’@Bﬂ’éf‘ggléthnﬁﬁ?‘ﬂg &rpélamﬁ%%‘ft Corré)f) Smgﬁj %1%?1 e %a{ﬂé "

inhibitors; anbinphesktof fe cgreuaa, fdnhﬁlar(ﬂ)ohfdéﬁltédsabbderthelr eiatlmms dheigs;

hypoglycenlc agents: insulin; . uani.des; sul fon I eas;
t hi azol i di Hedi2BHess: @%%IWPPKQQCa %n§ gieira s Wﬁ??@?g¥ (T Fgpymomls: ggﬁ%ounds

of the present,imeeaitcaily héteHablbisams blOﬂleMIlﬁhbmHV&ltEdAI acroepha‘lﬂb a;sb'aﬂemlm bitors,
chol est er ol absorptlon i nhi bitors antlobgg;t %g @3% ghﬁeagents
can be adni ni soEbwatiengainbe usal ghammageudiy PRYI DG S adfren

syner gi sti cal I JRB1 R6SHE RbatinBMOME i/ @R pRIpERlaflE OF Hdesessuphas hﬁ@ﬁaﬁsumal

COI’TpOSI tion, cont al ni ng
coronary heart disease, atherosclerosis, stroke, peripheral vascular diseases and

PCOS) ,

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,



t he conpounds of the general fornula (1) as defined above, their
derivatives, their analogs, their tautoneric fornms, their stereoi soners,
t heir polwowmsjpssgitheir pharnmaceutically acceptabl e sal t eConBeERTS
pharmaceutically acceptabl e solvates and 15 one or nore HMG CoA reduct ase
i nhibitors; chol esterol absorption inhibitors; antiobesity drugs;

| i poprotein disorder treatnent drugs; hyfogl ycem c agents: insulin;

bi guani des; sul fonyl ureas; thiazolidinediones; dual PPARa and y or a

m xture thereof.in conbjnatjon.with the.uysual. ph eutical ly.enpl oyed
Carrers. o PP e e s o A R LT 5 TG oF EHBH. wmy e
in the fornms nen@npoutdsbd yied preseitidlivedton akd atedyl mapsulr€@smerposder sr

syrups, solutions,_ suspensions and.the like,_ 1ma ontain flayorants,

sveel eners et GTORHISEE, A1t &OE| P Geates g cabRANGnef COSPmHIaLEHP S5 F " |
sui t abl e st er ihgte MMGACED rddatiRd RhidRESINB]esOFdll labRRARioA N inIHBERE, HRtieRsity Such
conpositions typically contain from1l to 20% preferably 1 to 10% by wei ght
of 25 active é%wouweeprqtﬂé ALsfHden dissatpgnt  AR'eE0 YBRFYSBHC bageRly:  insubins

phar maceut i Calﬂiéﬁanﬁ@& eﬁﬁﬁ@l@re&s&}rtma%lﬁﬁne@oh&,e Hugl PPARE! &Nt Ser SUhixahée
pharmaceutically acceptable carriers include solid fillers or diluents and

steril e aqueoukerenf. Fheaerpovnds af thermgesenthimvention vie cpmpinaiénverith FING @A pr esent
in such pharngg i cal -conposhti i . Uibgors U Llehant, t@usy ovi de
the desired dosagégéoqj%hﬁ&% rdgﬁfsgagls E%Stsogﬁrﬁlogggl a%o_%ef. T%us,gﬂ%or or al

admi ni st r at i orhyypedivceoverpgantsdcanf be fdmimstered(tbetharor eithio wadbne dewid: to 2ot
suitable splid or 'lsmi,ic%ﬂi d carrier or diluent to form WD 03/033481

PCT/ | B02/ 042757758 capg'ul es, tablets, powders, syrups, solutions,

suspensi ons and t h&hk ipkesent fitventigulwdsorpaaades ik phirmaompiod icompestionpegntaififig
desired, contajn addition co nen ch f 0 - e ers,
exci pi ents angth? ﬁ%m]i’(?ul?gs. OE%F elg”?recélntt&éj%%? ﬁz&%d%;ﬁ%efi ralgﬁy edn,e%?{lu%vapo ’yﬁr%gl?phi C
form can be camhblopgdtheirt ushericl ragudeis sereozogarsi dheredidyrbaplisor theid

i nj ectabl e sol ytions or.sus

' . _For. | e,. | uti i
peanut oil, g%gutgp%gfcgﬁtg&é%@ oft ¢ e:%ﬂp %@1 efiisaY i ga%ﬁesgé)g‘fa%asa‘%ge v

€ can s well as
aqueous sol4t i @B Sor0fnoreVENG - GOA Ul taeh dihifbiaest ¢oisteyol abs@ptiab lirthikEmig]

addition salts or. sal t%PWi_t]'h ba%e chi' %ihe C ougds., ?géje us séolaut itsons with
the active i ngFEaTEHY UPESOIRAREYR BTGy | St& B9 2#EY al so be
used for injechahhe bggﬂ_aﬂfabs@rbmfo%h@fm,njtm@ioaﬂah@di&@es,s alublt PPARGPEEPAr &dai n this
manner can then be adm nistered intravenously ) )
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, -er
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



intraperitoneal ly, subcutaneously, or intramuscularly, with intramscular
adm ni stration being preferred in hunans. For nasal adm nistration, the
prepar at i wo oag34epnt ai n the pol ynmorphic forms of the pre®emiBoa4eTs i on

di ssol ved or suspended in a liquid carrier, in particular an 15 aqueous
carrier, for aerosol application. The carrier may contain additives such as
sol ubi l'izing agents, such as propylene g§ycol, surfactants, absorption
enhancers such as lecithin (phosphatidylcholine) or cyclodextrin or

preservatives such as parabenes. Table dr agees or . I haming t al

and / or a ca‘faﬁﬁiﬁiﬁdrtﬁw S0 BPY 1% ﬁi“rlﬁi?erso%‘?lb?ﬁ’\esu?‘?efgéorésr é‘ﬁ%gtt?l?ilg%l aﬁﬂ;? ) :

erj :51 tabl e for ﬁﬁ%ﬁ@feﬂtﬁcaﬁf@ﬂaﬂoﬁi{ﬁbhﬂ fay A ééstred oytain adBitional compenehipsudeds| et s,
gees or capsules include |actose, corn.starch and / . t

syrup or el XPROLESL B eusebogr 4% SGEabEel Smfiidgaate ™

enpl oyed. A tyRiGadphicabig tad b Sstabihewie sRel dgne@sempkdahicedediekofm Tabl

Producti on Exgn%l §p25 a) 1) Active ingredient qg i . Hh

A . 2) L
Corn starch 3miggtable)solippoXsHERAYPSe €19 GF e’fﬁﬁagll%‘fl)smg}%éogﬁ’g?ﬂ%g? lgar 22 el
g 30 200 g ch{ugé%OﬁoﬁﬁQ{e 1pcoV A dOBE GiRs 43l bdGsba) BOREID4Latfmeos Gollifiens of

. : J
ingredients 1 are unitornly blended wi.th Xvat er _and an ted af
dryi ng under Wé@tré@@lpPBWP@FC#WeaCF?P&b&FdP“é%?Q lﬂo%ﬁadt%ora?g S Wﬁ@ag I t\(/a\,irt h

the granul eszan s ot tr N . ;
t abl ets each ﬂ%og(tngﬁérﬁhﬁg %g‘qarr%xogolﬁt%g ith Nhe MBGHYe N engh it efiohied 060

_ _ ] active ingredient. 5 .a) 1) Acti
i ngredi ent  30pglyhairoxgldtesi antoppibsignatse bggsgy OBPJQSE‘EFOSQQHQ%&S' a‘i.e H?ecf%fen starch
359 5) F1)8| y¥$lﬂt¥(1ns p¥fe{>8le& dQN€,i3- Mather can then be administered intravenously,
intraperitoneally, ~subcutaneously, or intramus;:;llarly, with intramuscil‘i;ir
administration being preferred in humans.
For nasal administration, the preparation may contain the polymorphic forms
of the present invention dissolved or suspended in a liquid carrier, in particular an
15  aqueous carrier, for aerosol application. The carrier may contain additives such as
solubilizing agents, such as propylene glycol, surfactants, absorption enhancers such
as lecithin (phosphatidylcholine) or cyclodexirin or preservatives such as parabenes.
Tablets, dragees or capsules having talc and / or a carbohydrate carried
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



10 5) Magnesium stearate 1.5 g 200 g for 1000 tablets The ingredients 1 to
4 are uniformy noistened with an aqueous solution of 5 and granul ated
after drywog3ssder reduced pressure. Ingredient 6 is addedCando2/@375gr anul es
are conpressed by a tabletting machine to prepare 1000 tabl ets containing
30 ng of ingredient 1. The conpound of formula (1) as defined above are
clinically admnistered to mammals, ing)juding man , via either oral,

nasal, pul nonary, transdernmal or parenteral, rectal, depot, subcutaneous,

i ntravenous, intrauret he{iﬁgllhtfsgittg? {a%g%sl%gélg# en%eod %’V%é"’%?e%%% grag\ﬂgf%g'%ép c

sol ution or oi nt mett®™&g ora e‘Is® preterred, being
more conveni epdyimanghday edddbdagprtsiarep Aas iikhretigai A aatd hmrixed veH with the

i njection. However, in circungtances ere the patient wal L ow t he
medi cati on, oBAYEHAP] iCBWp’FeéqgﬁoW Adetipype MWFS?#&R%%&GQQ#}%%F?%, as by
di sease or  OtRLiniabBOaIERIfiatiive ihdredigntessent i al that the drug be

adm ni stered parenterally. By either 25 rqute, the dosage is in the range
of about 0501 to abdUACEPRONEEARE body wei gt of the subject per day or

preferably about 0.0 tfcigaubspBéte N0/ kg bomy wei ght per day administered
singly or as divided dose. However, the opti mum dosage for the individual
subj ect bei ng treat ed) Ifctose be det er i ned & he person responsible for

treatment, generall y4)s(5|@rhlséfchdoses bei ng agng nistered initially and
thereafter 30 increnents nmade to determne the nost suitable dose. WO
03/ 033481 PCT/ | B02/ 08)Pr3yviel pyeidongent i o’V 8 explained in detail in the

exanpl es gi.ven bel ow.whi Al &teafiOVi ded by @y of illustration only and
t her ef orquhoul d not SW%ﬁlstrueg% tolimt %A%e scope of the invention.

Preparation 1 5 Ethyl 2-et hoxy- 3-(4-am nophenyl) propanoate ~. CO2Et Fi 2N

CEt Step (i) Wttig salt fromtriethyl 2-gihhoxyplespiigaoacetate (26.5 g,
1.5 eq, 99.3 mol) and NaH (50 %in oil) (5.3 g, 2 eq, 132.4 rrm)lt) was
prepared in THE (3%0e imgjedantsd 1G4 are uniformly moistened with an aqueous solution of 5

and granulated after drying under reduced pressure. Ingredient 6 is added and
15 granules are compressed by a tabletting machine to prepare 1000 tablets containing
30 mg of ingredient 1.

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.



1o To this solid 4-nitrobenzal dehyde (10 g, 1 eq, 66.2 innol) was added in
portions at 0 C and the resulting solution was stirred at RT for. 16 h. The
reacti on woxssaswas diluted with ethyl acetate and washedTaBedn4arueous
NHACL. The crude contains ethyl 4-nitro-2-ethoxycinnamate in both Z and E
stereoi somers (11 g). 15 Step (ii) Ethyl 4-nitro-2-ethoxyci nnanate obtai ned
in step (i) was hydrogenated using Pd ¢10%/C - H2 (60 psi) (11 g) in
ethyl acetate (150 ml) at RT and chromatographed using ethyl acetate /

hexane to yield t t|tle GO S hﬂiﬂ $50% . 20
1H NVR (200 Mz, n%g}ﬁ?%i & de\éaklleQHé e)l%)'nlple(sggzée% H}lomy cH ar60N

., 3H),
2.90 (d, @r&wed b&H)/ay af mest(aben oy, and\eiRyeforg sBenld mpt hersonstssuesléo (hﬂﬁlf 1H),
3.94 (t, J=6.3 ‘i%“i{‘P q, J=7.0Hz, 2H), 6.62 (d, J=8.3Hz, 2H), 7.03
(d, J = 8. 0H£h6929136° ﬂF?‘PH 7 cm1: 3372, 1738. Mass mz (d): 238 (Ml),
192 (M OC2Hg:parafibn Preparation 2 3-(3, 4- D hydro-2H benzo [b] [1, 4]

oxazi n-4-yl)prop 03/ 033481 PCT/1B02/ 04275 62 A
m xture ofs 3k ﬁ%%?ﬁ"ﬁﬁ@ﬁ?&’%ﬁl{?rﬂﬁ 5&’%@ ne (3.0 g, 1 eq, 22.2 mml),
22

1, 3- di bronopropane (22.5 nl, 10 eq, ﬁozEand anhydrous sodi um
carbonate (7.05 g, 3 eq, 66.6 nT ol DMF (200 ml) was heated at'70 C
for 16 h. The reaction m xture pag With et hyl acetate and washed
with water and brine. The residue 5 was chromat ographed using ethyl acetate
and hexane t oStyp €) d the title conpounds as liquid mass (2.6 g, 479 . 1H

NVR (200 MHz, /5 & 11, 3.40 -
00,1200 % B ol g fhfilss 37 03 bty 510

mz (C): 255N4MA3PBrioil) EBe,(Md I8} #)ql) wssmrem@rlalw (328 @) MOBB1) +1) .
1o 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



Preparation 3 Ethyl 2-ethoxy-3-[4- {N-heptyl-N-(2'-brono ethyl)}

am nophenyl] propano ate CO2Et Br~~N CEt Step (i) 15 A m xture of ethyl
2- et hoxy-w8O(0dnzBnophenyl ) propanoate (5 g, 1 eq, 21 mmol ) PCohB@/3eTs i n
preparation 1, heptylbromde (18.8 g, 5 eq, 105 mmol ), and anhydrous K2C03
(14.5 g, 5 eq, 105 nmol), was heated at 70 Cin DW (100 nm’), for 16 h.

The reaction mxture was diluted with ethyl acetate, washed with water and
brine. The residue was chromat ographed using a m'xture of ethyl acetate

and hexane a 20 di | uen pr od as thick | d
(385 gmyi o & E50gte of Ao b i RS Sl ebh Sing2 2 apo b a1y
‘Z;. (6)58ZI|_.IZ 422|(_|) m gﬁi;)zmopiopﬁﬂe (22. 56181 (lmeq,Zﬁ)Z mﬁg%@n({ ﬁlrﬂlj}-fdroﬁs 6ddum %ﬁbor}]ag%@/gﬁg t, 1H
4.1 (q, J=7.0H,3 B 66‘“3%3 (fﬂdePl‘éFé%Q?mliﬂ)aS Qﬁdwg%Qaqur—lé Ig{fipe reppfjon 25 | R

(neat) cm 1: 3398ureWid QiluMBS5thE1 bdetake an%&:@asﬁw\%)ch watdPaddNr e 2HR) resifiR
03/ 033481 PCT/1B02/04275 63 Step (ii) The nono heptylated product (3 g, 1

eq, 8.98 mbdl) Wabetapmaigeiaphediusime eyl gegtate emééxeé@e tyel g e sompdyndnaset hane

(10 eq) in pregengga.ef QS’E‘W‘T/Z.US K2C3B (3.72 g, 3 eq, 27 mmol), in DVF (40
n), and heated at 70§Cfc’)r 16 h. The reaction m xture was 5 diluted with
et hyl. acet at e, HABARA24) Milzn&DEH:) dnd-18r+ 530 (h)y 887 dtud=4dBz, 2H), 3.40 —

chr omat 00 aphed syhiehnfe 35 1 28, B0 A8 @ SAdLapgne as diluent to
yi e et hy

2- et hoxy 3 [ 4- Massiafzt(EN): BEY @IC Brprasst (B, ﬂéphﬂ(&f?p%@@n@&?lfﬂas t hi ck
liquid (1.98 g, yield 50%. 'H NVR (200 MHz, CDC13) 8: 0.88 (bt, J=6.3Hz,
3H), 1. 05 17427 (m 14H), 1.42- 10 1.68 (m 2H), 2.90 (d, J=6.6Hz, 2H), 3.28
(t, J=7.3Hz, 2P¥epaBatB®B.45 (m 3H), 3.50- 3.70 (m 3H), 3.96 (t, J 6. 8Hz,

1H), 4.17 (q’ ]]Etl?fi}g]_‘ﬁioxy@ [’4—{@1 E’ept§fldN (2]'- 8ro1?1’1|(_)%fhyﬁ},:abmlnophenyl][Sropanoa%e 2H) .

IR (neat) cm 1:
CO,Et
Br_~ /©/\(
\/\/\/’
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).



Mass nmlz (Cl): 442 (M79Br)+l), 444 (MBr8l)+1). 15 Preparation 4

2- (3, 4-Di hydro- 2H benzo[ b] [1, 4] oxazi n-4-yl )caz boxynet hylochl oride a N

3, 4- Di hydwo-02ks3aenzo[ b] [ 1, 4] oxazine (1.52 g, 1 eq, 11.3 nrolr)iBoXe4pzst hyl
amne (4.73 20 m, 3 eq, 33.9 mol) and catal ytic amount of DVAP was taken
indry DCM (50 m). To this m xture 2-chloroacetyl chloride (1.8 ml, 2 eq
22.6 nmml) was added at 0 C and the reagtion mxture was stirred ai 0 C1
for 4 h. The reaction m xture was diluted with DCM and washed with dil.
aqueous HC, %oll wed by NaHCO3 and brine. The organic |ayer was dried
over anhydrou SO4 and concentrated on 25 rotavapor. The crude conpound
was chromat ogTiaphe hepiyiaedpioyhct & ot ledk 8A8dnmels Rbipiaed & sfereigvasieeatedt | e

T e i

(neat) cm 1: VOMEB (403388 AndPEShicd BO 20 OL2M W
(M 35C1) +1) . 2?%5 |lv(c:137(+1) el E/e}fgmwcmmw@m oz
3-[4-fornyf ph@HWq : theteﬂﬁiy‘iﬂa@f?an‘?ﬂ%ﬁ%‘? V@%Zl\‘féater bn&t The fesidpe, p i)

Wttig salt fropmhibd faﬁb\ﬂ'us&g@tdﬁ@&mmhmmﬁahmné 25difuegy to&leﬂd eityyl 96
mmol ) and Na at 0 T.

H (3.
To this ter egﬁ(@mﬁdgﬁ%@p%%@ -Bio %mﬁ}caé‘m‘(}%ﬁnyg]%r?a%%fte 7o ok qfl%d
added dropw s 9r>8t QielPs0b4). The resulting solution was stirred at RT for 24
h. The reacti ‘xture was diluted with ethyl Ef te and W th
?quegus NH4CL! HTﬂ‘éRr(é%Q ¥z, W8 Cl)cdh Ootatbb g Qﬁﬁédﬂ%e r@ 14&:&‘9 a]\ggﬁaﬁgzhexane)

0 obtain ethyleed. - §8) otdaquysleh! 2328 (t, J=7.3Hz, 2H), 3.30-3.45 (m, 3H), 3.50-

370 (m, 3H), 3.96 (t, J=6.8Hz, 1H), 4.17 (q, J=7.0Hz, 2H), 6.57 (d, ]=8.3Hz, 2H),

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

)
J_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.



et hoxyci nnamate in both Z and E stereoisoners (13.9 g, 90%yield). 15 Step
(ii) Adry nethanolic (20 m) solution of ethyl

- (di et woyawsdagl ) - 2- et hoxyci nnamate (5 g, 1 eq, 15.5 mroliBoxiaez ned in
step (i) was added to dry nethanol (60 m) containing activated nagnesi um
turnings (7.44 g, 20 eq, 310 mmol) and was allowed to stir. Eventually the
reaction m xture becomes vigorous requird,ng reflux condenser. 20 Once the
magnesi um gets consuned to yield Mg(OW)2 (takes 3-4 h), it was stirred at
RT for 16 h. The reactiqn,mn xisure igrfied carefully with cons HC1,
stirred for émﬁS§¥Z§#53%%2§ﬁ|§5é9$@9(gﬁéﬁa%b-mas added and the organic
| ayer was thoroughly washed with water and brine and dried over anhydrous
Na2S0O4. The residue was chromat ographed (Et OAc/ hexane) to afford the title
conpound as viPLERAYatiON® (2 92 g 25 yield 80%. 1H NVR (200 MHz, CDC13) 6:
1.14 (t, J=6. §Iny13H4-fodmiphdn 2-(efﬁ0x adoad@-3.41 (m 1H), 3.48-3.67 (m
1H), 3.73 (s, 3|—|)yaj-Q 93&11 }ElP .?Ih%p, 1H), 6.40 (d, J=8.3Hz, 2H),
7.81 (d, J=8.3Hz, 2H), 9 99 (s, 1H) QeMe 1751, 1701. WO
03/ 033481 PCT/|B02/ 04275 65 Mass a): 237 [ Mrl]. Preparation 6
thhyl 2- et hoxy- 3- [ 4- (N- hept yI & | ) pREAyl ] propanoate CO2Me HN ,
CEt 5 Step (i) Methyl 3-[4-fornyl phenyl]-2-ethoxypropanoate (2 g, 1 eq,
8.51 nmol ) sobtained in preparatildn 5, heptyl ami ne (978 ng, 1 eq, 8.51
mmol ) and cat .gighgpnt of p- TsOH H20 were taken in DCM (40 m), along wth
few pieces of activated 10 no| ecul ar si eves %% Th rea |on ure was
filtered throditigealf framatrieldyl S&thexyphpsphpgoag ?fet( 6 & ?t M’é‘o 3] iUt ed

with DCM and wasgy \ashed oned heambROUSasS pdhatea ubl"IlHif moahn Ard°clr Tedhiover
anhydr ous sodlun1sulfate to yield crude nethy

3
- [ 4= (N hept yI itereptbataldpipidy prospdiethplegiadbhee e 48 rnmol) was Yaddea dropwise at 0

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- ethoxycmnamate
(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.



15 Step (ii) The crude nethyl

2- et hoxy-3-[4- (N heptyl i m nonet hyl ) phenyl ] propanoate obtained in step (i)
above (2.Wbogp3348ms di ssol ved in nmethanol (40 m), and tr@awrado2m4s conc.
HCO (850 1, 1 eq, 8.51 mml) and sodi um cyanoborohydride (535 ng, 1 eq,
8.51 mml) at 0 C. The progress of the reaction was nonitored by TLC.
After 2-3 h, the 20 reaction mxture was5diluted wth ethyl acetate, washed
wi t h aqueous sodi um bicarbonate and dried over anhydrous sodi um sul f ate.
The residue mg@lg&nﬂgﬁpggg@@phed usi ng nmet hanol and chloroformto afford

the title compound (1.71 ¢, yield 60% as viscous liquid. 'H NVR (200 Mz,
CDC13) 5: 0.86 (bt J=6.3Hz, 3H), 1.14 (t, J=6.8Hz, 3H), 1.20- 25 1.40 (m
9H), 1.50-1.7@.( 2 m)(t J= 74Hz 2H) , 298(d J=6.3Hz 2H), 3.22-

3.41 (m 1H), g;& 3.71 (s, 3H), 3.89 (s, 2H), 4.02 (t,
J=6.3Hz, 1H), Méthyl3- e(tuoxys&vl eptylaminomethyYphenylipropapoato ) - W0 03/ 033481
PCT/ | B02/ 04275 66 IR (neat) cq 1: 3500 (br), 1748. Mass niz (Cl): 336

[ MM1]. Preparation 7 5 Met hyl 2)ethoxy-3-(4-am nophenyl) propanoate CONe
H2NJ Ot Et hyl 4-nitro-2-ethoxyd nnamate (10 g, 1 eq, 37.7 mmol) obtai ned

in step (i) of preparation 1, S treated wth activated nagnesi um
turnings (18 g, 20 eq, 754 mol) in dry nethanol (400 m ). The reaction
m xture was refluxed for 2-3 h, gnhd 10~g £iPiMe stir at roomtenperature

for 16 h. The reaction m xture @ di At h ethyl acetate and quenched
wi th cold agqueous ammoni um chl ori e organic layer was washed with

wat er and bri e he resi due was chromat ogr aphed u3|ng ethyl acetate and
hexane to affor&)&

he title conPound as liquid (6_g, iﬁg 7 /% 1; NVR (200
MHz, CDC13) 8:Methyl ¥ E4 fopegplgry!|-25tthoxypopopy (2 p L 66’ S Lgnmel)pbtaige
3. 42 (m 1H), @iio ﬁéé [le 9783m 01(&, 39 mn?blﬁ@n(( tcat. hrouft 8 bz, 1H)
6 61 (d, J = oot fion > o] £D1i8, & IR (neat) cm1: 3350
(br), 1735. TsOH.HO were taken 1n CM (40 ml), along Wlt 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).



Mass mz (d): 224 [M1l]. 20 Preparation 8 5-(3,4-D hydro-2H benzo [Db]

[1, 41oxazi n-4-yl)-5-oxopentyl bromde | I-Z~ CON OBr Step (i) To a
m xt ure oWVO%3b83RD pentanoic acid (4.63 g, 1 eq, 25.6 nmolPLTARe/@2z vyl 25
chloride (11.2 m, 5 eq, 128 mml) in hexane (5m ), DMF (10 |) was added
and the reaction mxture was heated at 70 C for 3 h. The excess oxalyl
chloride and hexane WO 03/033481 PCT/|B02[04275 67 were renpved by
distillation and the residue was distilled under high vacuumto vyield

5-brono pent angyl chl ori s light yellowliquid (2.1 g, yield 419%. Step
(ii) 5 To a soﬁ%ﬂeﬁtgc?}f:%%Q%E?’HQ%QOQH benzo[ b] oxazine (500 nmy, 1 eq, 3.7
mol ), triethyfagsdpechHizdmall. 3 eq, 11.1 mol) and catal ytic anount of
DVAP in dry DCM (20 m) was added 5-brono pentanoyl chloride (870 I, 2 eq,
7.40 mmol) at 0 C. The reaction mxture was stirred at 0 C for 4 h and
then diluted wpidpapatfomSs ethyl acetate. The ethyl acetate |ayer was washed
with dil. HCL, water and then with 10 brine. The residue was

chr omat ogr aphe Nl R-eshaxyr3-deupigpphenyBprppRBside t o yield the title conpound
liquid (535 ng, yield 53% as viscous |iquideg NVR (200 WMHz, CDCl13) 6:
1.70 - 2.00 (in, 4H), 2.63 (bt, J = , Eb,z 39 (t, J=5.8Hz, nmjor

rotaner 1.2H), 3.53 (t, J=6.3Hz, I_rln otddEr 0.8H), 3.94 (t, J=4.4Hz,
2H), 4.29 (t, J=4.9Hz, 2H), 6.80 -%.20 (aromatics, 4H). 15 IR (neat) cm 1:

2936, 1660. MaBthylMittdRethoRPIndatattIB0) gt 1] eq, 3007 hhd)l Bbthihdd in sRpgpasati on 9

Met hyl 2-et hoxgr-egérgé’)o-nai‘r’i no hené/d zv%oiganoadt e H2N CONe . OE

tivated magnesium turnings EIS g, 20 eq, 754

as treat

mmol) in dry methanol (400 ml). The reaction mixture was refluxed for 2-3 h, and
10  allowed to stir at room temperature for 16 h. The reaction mixture was diluted with

ethyl acetate and quenched with cold aqueous ammonium 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 ~—b3.65 (m, 2H), 3.70 (s, 3H), 3.96 (t, J = 6.8 Hz, 1H), 6.61 (d,J =

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)
NN

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



Step (i) Wttig salt fromtriethyl 2-ethoxyphosphonoacetate (34.3 m, 2 eq,
132 mnol) and NaH (50 %in oil) (6.28 g, 2 eq, 132 mmol) was prepared in
THE (350 wD)03483481 C. To this solid 3-nitrobenzal dehyde (PQTdB021042T5, 66
mmol ) was added in portions at 0 25 C. The resulting solution was stirred
at RT for 16 h. The reaction m xture was diluted with ethyl acetate and
washed wi th aqueous NHACl. The crude contai ns et hyl.

4-nitro-2-ethoxycinnanmate in both Z and E stereoisoners (15 g, yield 86%.
WO 03/033481 PCT/1B02/04275. diy Nestndenreneundclubdtg, 1 eq,
56.6 nmol) oBtH Wwvﬁﬁ%gtdé%uflﬁ% 3\5?5& irééol?eveq i.ln met hanol” (250 ). To
this amoni uRkdOsBRinto fe3Enbylghlotide edishsgdlontisiujd @rce, YB!341%8)- Pd/ C (40 g) was
added and the reaction mxture was stirred at RT for 16 h. The catal yst was
filtered and the nethanol was condensed on rotavapour. The reaction

m xture was @ebpiiipd Wi th ethyl acetate and washed with water and brine. The
resi due was chromat ogr oA el d net . 2- {rel,a 3am Pendhy, nnamat e
as (E) and (A° ai%’mgs&??g%&ﬁ%gﬁﬁe "@5]5%%161%43 Eédgq‘?%/l ?;?éqwg?rk?)ll)l Zo?jét hoxy
meta amino CippayBhee(A34gnl, 3 @] 1.42mmobnoid) caplbytis aveaint af PMHL(MidFY was
treated with magnesi um (20. 4 20 eq, 850 | nd ,dry l.. §500 m ).
The reacti on PEXE@P elnaas 39869 gﬁ?‘é’ﬁlofﬁﬁ’ﬁfaﬁ‘?)gc %?1@72#&6\@&7'?@%2?@ ata§ room
tenperature I f'[%fﬁ ré»ﬁtiﬂn ﬁl-‘[ﬂﬁliea@ﬁcétﬁ&@ a0 0Ufoe 4viRandd thkehl tdeiaketvivtith extépy |

2nched W th co

acetate and quéen aqueous ammoni um chl ori de. The or Eni C
| ayer was wasdied avétsth. Tieetedhyl agrtatd layerevas washed wih dike Gl ath A %B’% phed

usi ng et hyl t h oafa i ' do geeld/it
T aqui a8l Gy Fi G905 ¢ Soh R R e AR R e e,

3H), 2.96 (d, tithx®nbiand Rddid (535 212, yield. 5426) @ryisaouy ;iqlg_d4_2~ -73.65 (m 2H), 3.70
e e S A L R
J=5.8Hz, major rotamer 1.2H), 3.53 (t, J=6.3Hz, minor rotamer 0.8H), 3.94 (%,
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 CO,Me
U &
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%).



Preparation 10 3-(7-Fl uoro-3, 4-di hydro-2H benzo [b] [1, 4]

oxazi n-4-yl)propylbromde O FNZN '----- Br WO 03/033481

PCT/ 1 BO2/W023/533460 - Step (i) To a solution of 2-nitro-5-fCcraBaphersol (5 g,
1 eq, 31.6 nmmol) and ethyl 2- bronvacetate (3.8 m, 1.1 eq, 34.8 muol) in
dry acetone (160 m ) was added anhydrous potassium carbonate (8.7 g, 2 eq,
63.2 mmol) and stirred at RT for 16 h. %8 The reaction m xture was filtered
through celite and then condensed on rotavapour. The residue, was diluted
with ethyl acetate and washed with water and brine to yield crude conpound
(6 g, yield 78%, which was used in step (ii). Step (ii) 1o The crude
conpound obtaSﬁ@dﬂXn step (i) (6 g, 1 eq, 28.8 nmol) was taken in dry

met hanol (150 g%sénrﬁlérgorﬁ@uﬁd '(f@g, p@é{\@gr B0 Gbfhined if Gep 19 dvaamElvend gl aci al

acetic acid was added and heated at 110 for 4
h. The sol venmthan@r@smehn%ansra«mmmfww&q@éﬁ Zrril & ero80 ZHEP N A% wi t h

ethyl acetate l yashediit o rag e aésh. arpgoni um
chl ori de, aatggihﬁﬁg%h%kEdﬁ%ﬁaﬁiﬁwf§%§6ﬁgﬁﬁgs chrohatographed to yield

3- 0X0- 7- f | uor cat@yst-wishijitbrad- @ thp srefened] wisiconjiessed PhEOIHE@PQY| T8 feactPng  np -

204 206 C | ‘ma ne 1'1 T uez
6.60 - 6. 7oy|(e db%ﬁ)g”@sémégd%c?%?g%e%gg?ﬁ%ﬁ?m ﬁ?@ & né e éﬁ%l—l)!_i)lR

(KBr) cm1: 1647 chrmﬁarzgrapm tivishl methyl(2GHthoxy 1aga elmnﬂz)cmnalswé 3s )|aiﬂ§1 (Z)
3- Oxo- 7-fl uoro- 3, 4(? dg } benzo[ b][ 1, 4] oxazine (2.2 g, 1 eq, 13.1 nmol)
obtai ned in stB8F°P §gﬂﬁ {YYHE (10 M) was added drop wise to a refluxing
THE (60 25 m) contalnlng LAH (1.5 g, 3 eq, 39.5 mol). It was further
refluxed for % h and
tep (1)

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

R@:zj

Br



guenched with ethyl acetate. To this water (1.5 m), 15 % sodi um hydr oxi de
(1.5 mM) and water (4.5 nl) were added sequentially. Once Al (OH) 3. H20
precipitaved3ost4gl it was filtered though celite. The fil PCaiBo2AaZ7S
condensed on rotavapour and chromat ographed (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. WD 03/033481 PCT/1B02/0427%3 70 1H NVR (200 MHz, CDC13) 6:
2.80(bs,1H) 338(tJ44Hz 2H), 4.24 (t, J=4.4Hz, 2H), 6.48 - 6.56
(aromati cs, fe () (neat) cm1: 3395 (br), 2957, 1606. Mass niz (Cl): 154
(MF1). 5 Step \]}’) A m xture of

7-fl uoro-3, 4- diThy:drsoluﬂbh bﬁr&n{tb}ﬁ[ﬂuoﬁc}mmﬂl Geg( 1. &, B1.4 w@dol) &nd %ethyTob)

btained in st i ropane (8.6 0 eq, .84.9
(r:m)?) and anhyc? 3%“%‘%3?8 ik ﬂb&ﬂa?‘g% ‘Qm‘?ﬁgmp%yeaéfgm‘é% (L.goniﬂjgl )’V&?ﬁ ddedy pvF
( 85hn1 ) h\/\?s 1oamfatcmei patassiin Cirbefatel.7hg, 2Tdye 63 .2 aghdlp AndRicdERWES: (4§ hut ed
with ethyl ace

nd washed th ter apd brine. The residue was
chr onat ogr aph e& §qaﬁ DR &'@%ﬂ{?r&d \ﬁgﬁ?ﬁhk@{}]‘ﬁ fad henapopdsnged ¢erofgvepeur.
(ZzoggogncziB((l 1 ghe st?hggég &ﬁutﬁcﬁwiﬂl SBOLc@iel and %ﬂgsﬁ(ﬁﬁ%ﬁ@@%e% brﬁ@@zm %)aldgg (
m 1 t t,
J = 6.2Hz, Cmﬂe?%n négﬁ:&z lﬂ@m%h{%“@éusedan?fep@ar omatics, 15 3H).
Mass m z (CI) 274 [l\/(798r)+l] 276 [l\/(8lBr)+I] Preparation 11

N-{(3, 4- D hydr g- 2H- benzo [b] oxazin-4-yl)propyl}benzylamne ~ ON 20
Cesi um hydr oxi §E’Priﬂ)nohydrate (288 ng, 1.1 eq, 1.72 mmol ), and grinded

m)l ecul ar ie ) I I r
To tni'y Lo ot bR phARASh LD %] @ Mol 15 AR % b 1y

St | r ring for afsthaagl (15pmpy; Fo this Hen pcgpvder (8.06 g, 5 eq, 144 mmol) and g1a01a1 acetic
3- (3, 4-di hydr oy 2 peRz 95 Bl [452 HRehdadled haPLORY ot PIE 88 46400: 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.



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 awoo3ms@Bed with water and brine. The organi c | ayecTiase/@ersdensed
and WO 03/033481 PCT/1B02/04275 71 chromat ographed using chl oroform/

met hanol to obtain the title conmpound as viscous liquid (307 ng, yield
70% . 1H NI\/R(200 MHz, CDC13) 8: 1.77 (g, J=6.8Hz, 2H), 2.00 (bs, 1H), 2.67
(t, J = 7.3Hz, 320-328(m4H) 3.76 (s, 2H), 416(tJ44Hz

AT (br?lz %/3%(350@%%' gL s 0 By 117{&&%&“@@@@% 6k 1550

Met hyl 2- et hoxwaﬂiélg}(ﬂﬁ hydr6@63(§1@ﬁlay¢s)aﬂ) nophenyl | pr opanoat e Iz~

Gf Cet I, H 4- am nophenyl ) pr opanoat e (500 ng, 1 eq,
2.24 mol ) Obtlgl(ﬁ‘?a) Wn%?%@g’ﬁ? h‘goﬁ 4- hydr oxybenzal dehyde (273 ng, 1 eq,

2.24 mmol ), angagat/a(omi B4 @eayunt of p-TsOH were taken in DCM (5 m) al ong
wth few pieces of nolecular 15 sieves (4A). The reaction m xture was
stirred at RT for 24 h, diluted with excess anount-of ethyl acetate and
washed with aciepys) sodi um bi carbonate. The EtOAc | ayer was dried over

anhydrous sodium sul fate and then condensed on rotary _evaporator. The
crude was di ssbmigmre g Tnstorerddidityioo-Aiybengetblt - Baragmei 2 18 | ke GAYmMeD ( 166

ng, 1.2 eq, 2. (ﬁ)%alﬁgaolln)st 11ri5r ﬁ)%@@cle?»-gfbrcﬁl%”'ﬁropﬁg (8(621%@ m—éq, &l 90mfaoBhnand

stirred for The re |on m xture was luted with excess anpunt of

ethyl acetat eanhvﬁgmﬁeépdmm lsaiharady (AR, l3r¢(hé5 4Tmenobt iopdy | IMEr (89w drased over
anhydr ous o] aj-€ t e v r he

resi due vvaéOS dhhrorra?g{)rg fﬁggg&s?ﬁg ‘%?%% lﬂ?&%exangﬂ%%a&tﬁla‘?[ﬁﬁ %%tg{e Tfe
conmpound as Soévasﬁecfrazsth wa(teﬂ@ﬁd bne. )Zihe IredudiB%as rwbromaﬂo@@aph@usﬁ)g etk atéfathVR (200

Mz, CDC13) 6: an:h hexangtd af%org thel_til%le corﬁ})bun% (?? ylbld 47%) as Vlsdous |c_)Ql 3. 22

'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 )
NH/\©

2 .
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



3.42 (m IH, 3.50-3.65 (m 1H), 3.70 (bs, 5H, COX2Me, -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.
WD 03/ 033481 PCT/1B02/ 04275 72 Mass mz (C): 330 [MHl]. Preparation 13
Met hyl 2- et hoxy- 3-{3- (4-hyhroxybenzyl)am nophenyl } propanoate HOH N N |
CO2Me 5 i OEt Methyl 2-ethoxy-3-(3-am nophenyl)propanoate (1.0 ng, 1 eq.
4.4 innol), obtained in preparation 9, 4-hydroxybenzal dehyde (547 ng, 1
eq, 4.4 mml) g&ﬂduﬁ@d@) al ong
with few pi ec%g dm%%heda e% Ehlo’l% r{l}] g?rgéﬁa\é@z?t (@tZt%\i)ﬁ th'lzti'ht(qajﬁérzeacrt)| on m xture
was stirred atisddls fiqrid Z07mg, weldH %as tO then diluted with excess anpunt of
et hyl acetate; t t PAC | ayer
was dried overl'? r%gdfgmogﬁbtﬁﬁq;bﬁﬁuﬁ and t %ﬁa%gkggﬁngle{ Hﬁ rgo{:)sry
evapor at or. TheHe,r2ke 3\as- 828wl ¢EY 3.7 (eZH), (20 @ J4-4ahd 2Hret e84 t h
Na(CN)BI—B 41 e resence of conc. HCO (528 nl) at
0 C After %%’?at’ﬁ |4?’r)1ﬂb8 ?her(]gr}%e)%%:fﬁsgsn}%m xture was again diluted with
excess 15 am)tmtneaﬁ cathgd1] gegt2as b 1469 washed with water and brine. The

Et OAc | ayer vva |eﬁ %36{ ]@J]ghydr ous sodium sul fate and then condensed on
rotary evapor aésrm/Z‘I( D i was chromat ogr aphed usi ng Et OAc/ Hexanes to
afford the title conpound (450 ng, 30%yield) as viscous liquid. 1H NWR
(200 MHz, CDClB) 5: 19 (t, J=7.0Hz, 3H), 1.29 (s, 1H, NH), 2.96 (d, 20

J=6.3 Hz, 2mggﬁsﬁ$§o(mm 3.50-3.70 (m 1H), 3.73 (bs, 3H), 4.07
(t, J=6.6kz, Nie'fhyl zéleuzaxy@{4-mydrﬁxﬁen@1)mnﬁmheaynproﬁaxamu( d, J =83 Hz, 2H),
7.11 (t, J=7 1H), 2 (d, J=8.3 Hz, 7. 39486 1H -0 IR (neat)

cm : 3391, 1738 1607. I\/ass Mz (A): 33@«1}\(
H
HO

Methyl é-ethoxy-3-(4-aminophenyl)propanoate (500 mg, 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 on 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
chromatogtaphed 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 Preparation 14 3-(3, 4-Di hydro-2H benzo [ b]

[1,4]thiazin-4-yl)propyl brom de. WO 03/033481 PCT/1B02/04275 73 CS N

~Br A m xworoa/08d488, 4- di hydr o- 2H benzo[ b] [ 1, 4] t hi azi ne (2. ®¢Cg/Bl/@28q, 13. 24
mmol ), 1, 3- di bronopropane (14 m, 10 eq, 132.4 mmol ) and anhydrous Na2CO3
(4.21 g, 3.0eq, 39.7 mol) in dry DVF (130 m) was heated at 70 C for 16
h. The reaction mxture 5 was diluted w2h ethyl acetate (200 m ) and
washed with water and brine. The organic |ayer was dried (Na2SO4),
condensed, andvdsheyz @9):due[was). chr omat ographed using ethyl acetate and
hexanes to obtain the title conpound as yellow oil (2.13g, 59%yield). 1H
NVMR (200 MHz, CDC13) 6: 2.11-2.25 (m 2H), 3.02 (t, J=4.4 Hz, 2H),
3.20-3.28 10Pr&pardtidn18.62 (t, J=4.4 Hz, 2H), 6.60-6.72 (aromatics, 2H),
6.90-7.20 (arqnatics, 2I—i1)‘m. Mass mz (Cl): 271 [M(79Br)], 272 [M(79Br) +
1], 273 [M ( 8§ty 2-ethaxy-f1(3-gtiylyroxybepzylipanippphsnylipnopandese

2- (3, 4-Di hydro-2H-benzo [b] [4h 4] oxazin-4-yl)ethylbromde O N ~Br A

m xture of 3, 4-di hydro-2H benzo |, 4 oxazine (1.5 g, 1.0 eq, 11.12 mmol),

1, 3- di bronoethane (10 M, 10 e 1.2 | _apgh aphydrous K2C03 (4.6 g,
3.0 eq, 20 33.36 nmol) in dry DWF (110% héated at 70 C for 16 h.
The reactien mxture was diluted wth ety ad¥ttate (200 m), washed with
Fesi due v chrAMCom el S e e NG 0 RO Bked n  he
title conpoundh pspargidnPw4diyirokgekzadehy3AEH7 mg, 1 eq, 4.4 mmol), and cat. amount
of p-TsOH was taken in CH,Cl; (25 ml) along with few pieces of activated
molecular sieves (4A). The reaction mixture was stirred at RT for 24 h, which was
10 then 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 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.
A 'H NMR (200 MHz, CDCl3) &: 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]thiazin-4-y)propylbromide.



25 1H NWR (200 MHz, CDC13) 6: 3.45 (t, J=4.4 Hz, 2H), 3.50-3.72 (m 4H),
4.24 (t, J=4.4 Hz, 2H), 6.65 (t, J= 7.8 Hz, 2H), 6.78- 6.90 (aromatics,
2H). WO 0300383881 PCT/ | B02/ 04275 74 Mass nmlz (Cl): 241 [ WCIAB& P75 242 [M
(79Br) + 1], 243 [M(81Br)], 244 [M(81Br) +1]. Preparation 16 5

4-{2-(3, 4-Di hydro-2Hbenzo [b] [1,4] oxazin-4-yl)ethoxy} aniline C O) NH2
N O Step (i) A mxture of 2-(3,4-dihydros2H benzo[b][1, 4] oxazi n-4-yl) et hyl
brom de (500 ng, 1.0 eq, 2.07 nmol) obtained in preparation 15,
4-nitrophenol (288 ng, 1 eq, 2.07 1o m‘r;)%l) and anhydrous K2C03 (857 ny,

3.0 eq, 6.21 nmmol) in dry acetone z s stirred at RT for 16 h. The
reaction mxture was diluted with @ acetate (200 m), washed with
wat er and brine. The organic |ayer wes dgyred (Na2SO4), condensed. The
crude mass was used for the step (ii). Step (ii) 15 A nethanolic solution
(10 M) of the crude product (600 ng, .1 7250 mmol ), obtained in step
(i) was hydrogenated at RT under at rmsi)[heri C pressure using anmmonium

formate (2.6g, A20x@ee of 4B dimdioy2tabenzald [t Peiptna - Catlad 9otl3 2300mely)l.3- After
6 h of stirrin =gl Gat.qd §8% 1 bl I T ction
m xture was f?FégggggJ??%rgutgrﬁ’ %@%ﬁt e 'gn oc%%ﬁeans%%? h%épgg?%llug’%\i\ggg
chr omat ogr aphe3p. Uginmg) i2dnePMH (13¢ et)avas heatdd hichaefor b6 biithsireactie miitiee
conmpound as, vi scous. .Li qukd 5 , on . ! >13)m8: 3.40
(bs, -NFD) .S 3 BF @‘ft% %4“@, gﬁﬁ% Cgf 3 pd Noh(a %98%%\@%?34, Br%eldrh?t ,
J=5.6 Hz, 2H),oarfi@lafer, wak=dribd ANKBO,R bbndeﬁgea,omdﬁhegﬁsi@w wantlirematogiehhed Mass
mz (A): 270 L[lsl}ﬁg’ etﬁy?llacgta elaln'd hze%anlze)g & %t%%ltl(‘?enti&e? compound as yellow oil (2.13g,

59% yield).

'{ NMR (200 MHz, CDCl3) §: 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).



3- (2-nmet hyl - 7- Fl uor o- 3, 4- di hydro- 2H benzo[ b] [ 1, 4] oxazi n-4-yl) propyl brom de
WO 03/033481 PCT/1B02/04275 75 F aO N ~~Br Step (i) To a solution of
2-ni tro-5wbloawsaaphenol (1.0 g, 1 eq, 6.36 mmol) and et hyl PRI/IB02/04275

br onopropionate (0.91 mM, 1.1 eq, 6.99 muvol) in dry acetone (32 n) was
added 5 anhydrous potassium carbonate (2.63 g, 3 eq, 19.08 mmmol) and the
reaction mxture was refluxed for 16 h. ;Jhe reaction mxture was filtered
through celite and then condensed on rotavapour. The residue was dil uted

wth et hyl acetate  a €k r 1 yi

2- (2-ni t10- 5 PAORUGRANGI)BE rinoatt g BFid> Zambirint 2% BV hny o
98%) , which wagjused in step (ii). 10 Step (ii) The crude conpound obtai ned
instep (i) (1.6 g, 1 eq, 6.22 nmmol) was taken-in dry nmethanol (150 m).
To this iron powder (5.23 g, 15 eq, 93.37 mmvol) and glacial acetic acid
(5.6 M, 15 e@rephdation 18701 ) was added and heated at 110 C for 4 h. The 15

sol vents were renoved fromthe reaction r,rixtti ?‘P r} &gl uted with ethyl
acetate. The 4e&2’r{§’l4'%é‘{lré’r§{1bé‘§f7é’|[b]@i}a‘§]Oﬁﬁé"ﬁéd Gk 138U 88 us amoni um

chloride, water and brine. The re dug was chromat ographed to yield

2- met hyl - 3- oxo- 7-f | uor o- 3, 4-di hyg enzo[b][1 oxazine as solid (1.0
g, yield 88 %. M: 166-168 C 20 200 (9 13) 3: 1.59 (d, J =
6.9 Hz, 3H); 4.67 (q, J = 6.9 Hz, , N'6. 60 80 (aromatics, 3H), 8.61

(bs, 1H. IR (KBr) cm1: 1677, 1610. SSO c): 182 (Mrl). 25 Step
(iii) 2-Methyl - 30xo7f|uor034d|hyd 2H-benzo[b][1 4] oxazine (4.8 g, 1
eq, 26.5 nmmlgeptained in step (ii) in dry THE (60 n) was added drop

\rMn?r& ; 0 |at r\i,];lsAu ;(rhgtfglﬁeﬁ;r H;Eé f%glﬁgglor%ﬁ %Qﬁz%’fbﬁ' 1 4?0}{'5@1'?1'— ﬁ)e?hSyl glnfonnde 0(50(;' ‘Ll_?n%, 1
1.0 eq, 2.07 mmol) obtained in preparation 15, 4-nitrophen01 (288 mg, 1 eq, 2.07

10 mmol) and anhydrous K,CO3 (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)

15 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

20  ethyl acetate and hexane to obtain the title compound as viscous 1iqu{d (355 mg,
66%).

= 'HNMR (200 MHz, CDCls) &: 3.40 (bs, -NHy), 3.51 (t, 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].
25

Preparation 17

3-(2-methyl-7-Fluoro-3,4- dihydro-2H-benzo[b][1, 4]0xazm-4—yl)propylbromlde



3 h' and quenched with ethyl acetate, and hydrol yzed with saturated aq.

sodi um WO 03/ 033481 PCT/ | B02/ 04275 76 sulfate. Once Al (OH) 3. H20

precipit aved3ost4g1 it was filtered though celite. The filt ParaBo2Nag7s
condensed on rotavapour and chronmat ographed (ethyl acetate and hexane) to
yield 2-nmethyl-7-fluoro-3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazine (4.3 g, yield
97 %9 as yellow oil.The crude product was used for the next reaction. 5 'H
NVR (200 MHz, CDC13) 8: 1.36 (d, J = 6.5 Hz, 3H); 3.05 (dd, J = 11.3, 8.0
Hz, -1H); 3.32 (d, J:118Hz, 360(bs 1H NH); 4.18-4.30 (m 1H),

6.40 - 6.60 (aromatics, IR( 387, 2977, 2933, 1605, 1510.
Mass mz (Cl): 168 (Mtl). 10 Step (i ture of

2-met hyl - 7-f | uor o- 3, 4- di hydr o- 2H benzo b] 4] oxazine (4.3 g, 1 eq, 25.74
mol ) obtained in step (iii) above, 1, 3- d| propane (26.1 m, 10 eq,
257 mol) and_anhydrous sodi um carbonate (8 249, 3eq, 77.2 mol) in dry
DVMF (260 15 m Y tel?vé% heated at 70 C for 16 h. The reaction m xture was

diluted with ethyl sagfnabe2- @mismg ?HlenWl tho V%tleéq,a@% BAh 8 - and &Ly €5 due

was chromat ogr aphed usi ng et hy acetate and hexane to afford the title
conmpound (3.5 gomppiepi@naigyy. 9é§n1vuléc%§ 98|mm01)PprRa<(em@ (R#mD) @Bméf}e% 1 35
gd32‘] ( a d6 3 ':'Zin{&ai)ous gotgs%m?n ga%bc(nme (3'6% § 69119(6%%mo}; afrd 1].11% rgactlgn ?hnh:'ﬁre H)
6.42 - 6.62 (awaﬁmuwi f<8|—1)5 h reﬁ?tlpn(@mure 2@8 f{“ﬁ/(efﬁngO}lgll]CGth 90d then
[M81Br) +l] 4
oxazi n- 4-yl )prgoglg%l%%%%‘lhggm% gfiﬁ‘ 2%&%3%% &%géedmgﬁ% ap&?ﬂ%gm‘? ?Jg%[eﬁ ]
2-ni t rophenol it water hné dyring to. Yiekdnsiiy) Zdﬁ@im~ﬁﬂu0@Pbﬂnomm0@m0©t¢aﬁSecm<i(elo. 2

m, 1.1 eq, 79%91%0%@@.6 é,%el@@@%ﬁ%‘ic% VQJS uSER s{ebkii). preparation 17 was

f ol | owed
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



WO 03/ 033481 PCT/1B02/ 04275 77 to obtain ethyl

2- (2-ni trophenoxy) propanoate in crude form (16 g) which was used for step
(ii). Stewo(o3io33481 The crude conpound obtained in step (i) PCIABe/042752q, 62.2
mmol ) was converted to 2- nethyl -3-o0xo-3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi ne
as solid (10.0 g, yield 98 %9 follow ng the procedure of step (ii),
preparation 17. M: 164-166 C 1H NVR (200, MHz, CDC13) 6: 1.59 (d, J = 6.7
Hz, 3H); 4.67(q,J:67Hz 10 6.80 - 7.00 (aromatics, 4H), 9.45

Egsi 1';_% 4 l(I\R/I_I_g_%I(l a Bce | (5%9%&03p1r69:c§151ta%e%1021’c 1tlv§a7$5ﬁlte%e§iotl§6ug% cellte Thlvbfﬁtrate

2- Met hyl - 3- oxow; ébmieﬁsy@l Ibﬁ-raialvﬁﬁﬁlz aldbdrdmdb@ypzid nethfbaddtags add BGandQo6 Mol )
obtained in ste

|
ot byl - 3 4 oY R BEBYE L OHGB ey 0 Ip SRR Aloserre (i 9 9T408 el | ow
oi I follow ng ;Izdmewmon@cwm@p@édusﬁ@&uéédfoﬁtheaé;@mwéﬂ on 17 lH NIVR (200H)_

MHz, CDC13) 6:) 1.

3.34 (d, J)5- 1H @M&E@OMHMWCISBS 61656|(_(DS I= frﬁ Hwﬁ}) 325 i@ 21—316 3( rSfQ H&H)
6.50 - 20 6. 8011@%@@&&&3 £s.114H)z, 1&15%1&8(&5 HWN—H)%@Q-A 30! 189 60 1668, 1503.
Mass mz (Cl) ( Step (iv) 25

2- Met hyl - 3, 4- diaFpedtiss, 2 benzo[b][l 4] oxa2| ne (4.5 g, 1 eq, 30.2 nmol)

obtained in StﬁéPIiBrb!:r)l agg(gyezwar@ﬁ lgogllgwm) propane (30 m, 10 eq, 300
mol ) and foIIovm rocedure of step (i V), preparation 17 title

conmpound (3.5 Mas él(@l) Milds obtai ned as viscous oil. 1H NVR (200 Mz,
CDC13) b: 29(d J=6.4 H, 3H: 2.05-2.25 (m 2H): 3.07 (dd, 30 J =
11.3, 8.3 I—Pz 3.24 (dd, J = 11.6, 2.3 Hz, 1H): 3.30-3.58 (m 4H);
4.18-4.35 (mSt_EHXI,V)G.SO - 6.82 (aromatics, 4H). Mass miz (d): 270

[M79Br)+lT, Zzzxzmlx%(rg %P @ﬁétlhyl-?%oqgj},Q%Fﬂ%%}o—ﬁgyeﬂﬁ%{194‘]8)Za§ine 4.3 g, 1 eq,
25.74 mmol) obtained in step (iii) above, 1,3-dibromo propane (26.1 ml, 10 eq, 257
mmol) and anhydrous sodium carbonate (8.2 g, 3 eq, 77.2 mmol) in dry DMF (260
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



78 Preparation 19 3-(2-propyl -3, 4-di hydro-2H benzo [b] [1, 4]
oxazin-4-yl)propylbromde O INBr 5 Step (i) Starting from 2-nitrophenol
(1.0 g, Iwe®3/n33480 mmol ) and et hyl 2-bronopentanoate (2. ®CTB02/@2% eq,
21.54 mol ) the procedure of step (i), preparation 17 was followed. to
obtain ethyl 2-(2-nitrophenoxy)pentanocate (2.0 g) as crude which was used
for step (ii). 10 Step (ii) The crude coppound obtained in step (i) (1.7
g, 1 eq; 6.36 nmol) was converted to

2- propyl - 3- oxo- 3, 4- di -2H benzol b] [ 1, 4] oxazi.ne as,solid .(1.2 g, .yield
87 % over 2 sPepam @W%-@%-HI&OPW?QOEbaJe{W?% TR E0E doy ()2 %Pébgaagﬁeén 17.
15 Mp: 172- 174foEstdpilMR (200 MHz, CDC13) 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) cm1 :3198, 2917, 1677, 1611,
1502. Mass nigeep@h)) :© 192 (Mrl). 20 Step (iii)

2- Propyl - 3- oxo- 3, -dihydro-ZFLbenzo[b]%l 4] oxazine (2.0 g, 1 eg, 10. 4 mmol)
obt ai ned in’ st El?p ((rpc}e)cowé_)gul?deqm%@d ip gtep (i) (16'g, 1 eq, 62.2 mmol) was converted to 2-

2- propyl - 3, 4- dinby gt R0243 hengRt il bedbo B B8 zink lesB1:8. (100eg, 4yi88 99 9@s crude
followi ng the procedure of step (iii), preparation 17 and 5 proceded for
t he next reactiodpawingaleprageduref ytep Gipgorenaration 10 03/ 033481 PCT/ | B0O2/ 04275
79 Step (iv) &&pﬂhgﬁgmgpyl-3,4-dihydro-2H—b enzo[b][1, 4] oxazine (1.65 g, 1
eq, 9.3 mol)

'H NMR (200 MHz, CDCl;) &: 1.59 (d, J = 6.7 Hz, 3H); 4.67 (g, J = 6.7 Hz, 1H),

10 6.80 —7.00 (aromatics, 4H), 9.45 (bs, 1H).
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].



obtained in step (iii) above, and 1, 3-di brono propane (9.4 m, 10 eq, 93
nmmol) and followi ng the procedure of step (iv), preparation 17 title
conmpound WOI3/0say81 yield 33 5 % was obtai ned as vi scous @CI/IBO2H4BINR (200
MHz, CDC13) 6: 0.97 (t, J = 7.0 Hz, 3H); 1.40-1.80 (m 4H); 2.00-2.25 (m
2H); 3.10 (dd, J = 11.6, 8.0 Hz, 1H); 3.27 (dd, J = 11.6, 2.4 Hz, 1H);
3.35-3.58 (m 4H); 4.00-4.18 (m 1H), 6,50 - 6.90 (aromatics, 4H). Mass
mz (d): 298 [M79Br)+l], 300 [I\/(8lBr)+T]. 10 Preparation 20 (S)-Ethyl
2- et hoxy- 3- (4- am nophenyl ) propi onate C&Et H2N H GEt 15 Step (i) To a
solution of (S)-(4-nitrophenyl) alanine (10g, 47.6 mmol) in a m xture of
water (50 mL)prep#atdni4M 60 nL) and acetone (150 nL) at -5 C, was added

under stirrin a solution of saodiu itrite (9.85qg, .142.8 mMmol) in water
(40 mL) drop Vw’ﬂg@epr?l?y'o@é‘rd‘hé’dﬁ‘(‘—:‘? 0 “6mﬁé4iﬂxﬁ?‘“'ﬁﬁ@)ﬂrgﬁ¥]ﬁf°d’?f%ﬁi xture was
stirred at -5 to O C for another 1.5 hpofollowed by stirring at room
tenperature for 16 h. Acetone was r ed[an then the reaction m xture
was diluted with 500 nL ethyl acetate~Q-ganic |ayer was washed with
brine, dried over anhydrous Na2SO4, and |[copgcentrated. The crude nass was
purified by crystallization fromisopropyl” adBetate (9.0 g, 96 %9. 25 M
134-136 C [5‘3’]%2' (if5 (c 1.0, MeOH) 1H NWR (CDC13) S: 3.04 (dd, J = 14, 7.8
Hz, 1H), 3.24 8% J =14, 4, Hz, 1H), 4.39 (dd, J =7.3, 4.1 Hz, 1H,
7.42 (d, J = 8SiFtibg froH)-nit®ph&of (.0 g, £ eg, 71Hmmaipnd ¢yl heramppentangate 3485,

e/ | B02) 042752 8 S0y Ty AR kb (b T R TE T

acid (9.0 g, 48.dbtaimethy] 2¢bnuiopbahoky)pentanoate (2.0 g) as crude which was used for

step (ii).
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).



step (i) above, was dissolved in dry EtOH (300 nL). To this solution was
added conc. H2SO4 (326 nL, 5.9 mmol), and refluxed for 5 to 6 h. The
reacti on woXBM08RE8HE was neutralized with agueous sodi um bi eerhBeeat4e75 Et hanol
was condensed on rotavapor, and the residue was dissolved in ethyl
acetate. Organic |layer was washed w th aqueous sodi um bi carbonate, water,
brine, and then dried over anhydrous NagSO4, and concentrated. Desired
product was obtained fromthe crude nass by crystallizing from
d||sopropyletherIB((§ 0g, 785 %. 1 0o Mp: 74-76 C. [a]D. -13 (c 1.0, MeOH)
11HNNR(CDC1 ¥)1.30 (t, J =7 Hz, 3H), 3.06 (dd, J = 14, 7, Hz, 1H),

3.25 (dd, J =Frd#, 2-fropyl- Wﬁﬂ@ﬁl)wﬂ*ﬂ-bé’rﬁo(b@[l 4]oxazi?16|'(z 652@ 1 4q,28. 3( ganol)) = 7,
4.3 Hz, 1H), 7.42 (d, J 8,

d, J =
(neat) cm 1: Dhtaimed jiysigp (13’97@6"’6’1351%5} 3-¢1 WOP RRRTE (rf inl( EPZ% 9%5%“@%/@1% St ep
(iti) Toam >f&1wv@ngfhe Robduzé Bﬁfslt?%xbb/ﬁé@xatma-l(mlﬂe cémhpRne rosmls)mg gRid@t e
(4.77g, 19.95 nmol ), obtained in step ii above, nol ecul ar sieves (4 A
(5.0 g) and p&@hé?sé@taﬂ{j’é@sv’(s‘i%‘%ﬁ 59.8 mol) in dry acetonitrile (100 nL),

was added et hyjy g @60 M@{z4cﬁ‘€1%5 7(9978(t m“ﬂ)b )) 335! 3HPQII0116%F(Q{ any noo-The
reaction m xture was heat ed he reaction_ m xture_ was

filtered throumh28sl3 ]t()e(,dd,ahﬁ 1één§@rﬂzﬁ éﬁé@ 271@@ {:r G&s: i dle 1 g-30-3.58

chr omat ogr aph t@g(ﬁ_@g@ Mﬁfé@&; o0 obtain the desired
proditct 25 agglv?%cgg)so @1? %I sol at :egc?l yi el d). Unreacted

starting mat erM@snMAéCI)rQQ&BMé Bﬂ“(]gm [Mj Biilkh coul d be reused. [a]D: -26
(c 1,0, Me@H) *HNVR (CDCI3) 8: 1.15 (t, J =7 He, 3H); 1,26 (t, J = 7.1
Hz, 3H): 310 (d, J = 3.8 Hz, 1H): 3.13 (s, 1H): 3.16-3.35 (m 1H):
3.45-3.65 (m Preparaion20(dd, J = 7.5, 5.4 30 Hz, 1H): 4.21 (q, J =

7.2
2 3 (d, ) :
25%0 71;147( 1 AIE‘%gf%ﬁ%'%V% é@?g‘ggﬁrl"f" CT?I 262/ (2351')275I Rs(lneﬁ/}a)sscgi

(d): 268 (Mrl). Step (ivVv) CO,Et
HoN

Hz,

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).



(S)-Ethyl 2-ethoxy-3-(4-nitrophenyl)propionate (6.0, 25.3 mml), obtained
in step 5 (iii) above, was dissolved in dry nethanol (100 nm.). To this
sol uti on wevsastded 10% Pd/C (2.0 g), and was hydr ogenat e@CagBoxp4ysdr ogen
gas (20 psi) for 3-4 h. The reaction mxture was filtered through celite,
and the filtrate was concentrated to provide a syrupy mass. The product
was obtained in quantitative yield. [a]DO-14 2 (c 1.0, MeOH). 10 Chiral
HPLC. >98 %ee 1H NWVR (CDC13) 6: 1.16 (t = 7.0Hz, 3H), 1.22 (t, J =

7.0Hz, 3H), g H3 = 6.3Hz, 2H), 3.30 (bs, 2H, NH2), 3.24-3.42(m 1H),
3.50-3.70 (m YPW3 94 (t, J = 6.3Hz, 1H), 4.15 (q, J = 7.0Hz, 2H), 6.62

(4. 3 = 8, Sre, (HydfoifR (shitcdpien®Bbonie ihid OIRg( AR menD Al Bom1 735
SS V4 rreparati o t
-t hoxy- 3- ( 4R GONEnYR) Bl ohik &y RDBeR00 DG o SHiERPr Sebatisd) Yo a

m xture of (S)cdachMisi- (Iswmxxs BmdHNhdd RARLQAYID POBI ML Qedchign Rifure: 52. 3
nol ), obtained in stag}gé ehtOf preparation 20, and powdered Ag20 (36.3 g,

157 25 nmof) PAS dey AqYeauy zfaburmwma@d@éwnﬁbtw| congefisere 0n13 i nlL,

209. 2 mol ) at ;ReHar! ARINEE AkidNE wad\ehiotRlad el fettcadr dg%'ni%\’l@y%r s Naseli2- 5 9)
were added and then the reaction mxture was stirre roomte erature

for 16 h. The PEAAJPreys rodiugy bicgrkenaty, i Watery daing.handugien cdsieflt ver gpfydrous

concentrated. Jhg Cﬁr&lﬁecdﬁ@éﬁra%SDGJ?{eQ%dﬁG{ %94"8%1&1&! BGm ﬁEQ)‘ddearﬁ%Ts E{e and
hexanes to obtain the desired product as viscous |iquid 759 .

[a]D: -30.1 (ccwst@ihzm@@omdz@msm@@mm%d{&imzl 04275 82 lH NNR (CDC13) 6:
1.24 (t, J,5 Tpdh Higge@; 3.09 (d, J =54 H, 1H; 3.12 (d, J = 2.7 hz,
1H); 3.35 (ls, 2096 | (dd, J = 7.5, 5.1 Hz, 1H); 4.19 (g, J = 7.1 Hz,
2H):  7.39 (d, [ddp=1%, @H—Q,Mé_(H)I) 8.13 (d, J = 8.6 Hz, 2H).

'HNMR (CDCls) &: 1.30 (t, J = 7 Hz, 3H), 3.06 (dd, ] = 14, 7, Hz, 1H), 3.25 (dd, J =
14, 4.3, Hz, 1H), 4.25 (q, J =7 Hz, 2H), 4.25 (dd,J =7, 4.3 Hz, 1H), 7.42 (d, ] =8.7
Hz, 2H), 8.16 (d, ] = 8.7 Hz, 2H).

15 IR (neat) cm™: 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.



IR (neat) cm-1: 2995, 1747, 1604, 1521, 1343. 5 Mass mlz (d): 254 (M1).
Step (ii) (S)-Ethyl 2-nethoxy-3-(4-nitrophenyl)propionate (8.0, 31.6 mol),
obt ai ned wo 03033381 (i) above, was dissolved in dry nethanolPCTABR/0AR)5. To
this solution was added 10% Pd/C (2.5 g), and hydrogenat ed usi ng hydrogen
gas (20 psi) for 3-4 h. The reaction 1o m xture was filtered through
celite, and concentrated to a syrupy rrasg1 After columm chromat ography

usi ng ethyl acetate / hexanes the desired product was isolated as thick

liquid (7 0 g,,9ua a]D 14 1 (c 1.0, MOH). Chlral HPLC:. >98
%ee. 15 HNI\M% &féﬁéﬁ %3/8@’“215 = 7.2Hz, 3H), 2.91 (d, J = 6. 1Hz,

2H), 3.30 (bs 2H NHZ) 3.34 (s 3H) 3.88 (t, 6. 2Hz, 1H), 4.17 (q, J
= 7.2Hz, g %g = 8.3Hz, 2H), 7.01 (d, J = 8.1Hz, 2Hy. IR (neat)
cm 1: 3372 293%p Gy 1739 1627, 1519. Mass mz (C): 223 (M, 234

(Mr1), 192 (M ¢s) BN 2- etﬂ&(y%' @Qﬂfr@ﬁﬂeﬁﬂ)ngpl&{atby t6 0, 25 3 mmog, obtalned in step

2-1sopropoxy- 3-(4-am nophenyl )prop| onat e
03/ 033481 / {ioghoge: 7es dggolvest Elpdrmrﬁle‘fh%Oh(ltOPdﬂweﬁwtaIISéﬁ uﬁen (“@S @ddﬁﬂ eq,

nol ) was addegho, Paroptd g)nﬁnd@a@l@@dguﬁat@uh r@rdfbge@g&a(a@bsﬁ e 3-AR0rhe
thionylchloride (nL) at -5 T. It was stirre hat tenperature for
anot her one hoWPCtlopoﬂn}X@deaEﬁl@ﬁdr WQV@haiell‘RTaWthel@ﬁateTﬂés FEseRtTagd 9i xt ur e

was 5 condenseg,0ie 59&1@? PRA ThEHBAIE RREGh I n | RIiERSe yRAE then dried over
hi gh vaccum punp t ain 4-nitrophenyl al ani ne et hyl est er hydrochl oride

as white solidlol¢qléadt (¢ k0iMeOK)-el d) .
10 Chiral HPLC: >98 % ee.

'H NMR (CDCl) 6: 1.16 (t, J = 7.0Hz, 3H), 1.22 (t, J = 7.0Hz, 3H), 2.90 (4, J =
6.3Hz, 2H), 3.30 (bs, 2H, NH,), 3.24-3.42(m, 1H), 3.50-3.70 (m, 1H), 3.94 (t, ] =
6.3Hz, 1H), 4.15 (q, T = 7.0Hz, 2H), 6.62 (d, J = 8.3Hz, 2H), 7.03 (d, J = 8.0Hz, ZH).
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)



Step (ii): 10 4-nitrophenyl al ani ne ethyl ester hydrochloride (2 g, 1.0 eq,
7.28 mmol) obtained in step(i) was dissolved in ethyl acetate (150 nL). To
that Na2G®©B 038888nhy, 0.5 eq, 3.64 mmol) was added and wa®CItiBoy@d7s or 15
mn. The reaction m xture was washed w th aq. NaHCO3. The organic |ayer
was dried (Na2SO4), and condensed to obtaiir4- nitrophenyl al ani ne et hyl
ester as thick oil (1.55 g, 89%. 15 Step, (iii): 4-nitrophenyl al ani ne et hyl
ester (1.55 g, 1.0 eq, 6.51 mmol ), obtained in step(ii) above was

di ssolved in ¢ 33 TO t agi cet ¢ aci-d.(,30,L, _0.05
eq, 0.33 mml)?hgls{@{ @%ﬁ&%%]& Zgggz’E?ﬂ)’?q&@q?_ﬁﬁgzhﬁ%ﬂ)&l\%&i’e.’édded
and the 20 reaxt Honlmy;8tasr(e, 3@s 3veqtied -ar.5y &1 [Hex 1Hpr4. BO(qni /. 7.THe, 2BpCct i on
m xture was di] uted i or of ar m washed with ag. NaHCO3. The
organi c | ayer {Aggs(%dﬁgc?tﬁ%%%é{i%(%a Hgggﬂzdgﬁied (caution!) to a yellow sh
liquid. Step (IRVheatPdnTre95,i1qui,de64,.1521,93431. 0 eq, 6.18 nmol) thus obtained
in step (iii), was dissolved in dry isopropanol (31 nlL), and to that

cat al yti c anouvhssed/z RID{BACMEA12H20 (38 ng, 0.02 eq, 0.12 mmol) was added

and the reaction mxture was stirred at room tenperature for 16h.
| sopropanol waSteg@iddensed, and the reaction mxture was diluted with ethyl

acetate. The o i c,l ayer shed Wit h tar ne I
(Na2S™4), and @g%@é’ﬁ 7a }éoa( yw(% Fﬁé@n??qjg?ﬁlﬁ#ﬁ%l%n\é%a r?y?ﬂﬁé‘it‘)‘{ﬁgﬁ’e"tbﬁ%/ edgggfégt e and
hexanes, provi@ethotd)ewabadissobed drodry arechaedl(R00 AL). Stopthis polutieBwastadded 10%

P re BRI e G )yl 03, PR 0427
Hz, 311), 1dl. 2dixfire wds Hltdred thrtyghIelite, BHd@Or@nttfed 1w)a FHipy rdsS Afequolomet , 1H);
3.7 v, 21, gl v b Rahite e deird et S sIEAT 1507,
1522, 1347. Mags lighid (¢ Olg) quadBRiildy1] Step (v):

[a]p: -14.1° (¢ 1.0, MeOH).

Chiral HPLC: >98 % ee.

15 'H NMR (CDCly) §: 1.23 (t, J = 7.2Hz, 3H), 2.91 (d, J = 6.1Hz, 2H), 3.30 (bs, 2H,

NHy), 3.34 (s, 3H), 3.88 (t, ] = 6.2Hz, 1H), 4.17 (g, J = 7.2Hz, 2H), 6.62 (d, J =

8.3Hz, 2H), 7.01 (d, I = 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
0
HoN Y

25



Et hyl 2-isopropoxy-3-(4-nitrophenyl)propionate (1.52 g, 5.4 mmvol) obtained
in step 10 (v) was hydrogenated under 10 psi pressure of nol ecul ar

hydr ogen weimng3eLo Pd/ C (700 ng) as catal yst in ethyl aceCaBoy@OBG nli) at
roomtenperature for 3-4 h. The desired product was isolated after
filtering the reaction-m xture and concentrating the filterate under
reduced pressure. Colum chromatography @f the crude mass using ethyl
acet ate and hexanes provi ded the desired conpound ethyl 2-isopropoxy-3-(4-
15 am nophenylg@rgﬁl onate (1.16 g, 86%overall). 1H NWR (200 MHz, CDCl3) 6:
0.97 (d, J =5 J =.5.8 3H), . 1.23 J =7.0 Hz,
3H), 2.80-2. 95 }H"Pﬁwm%“%gé(%di é‘tr?"lgﬁ)a? E%‘.eéén Paiony fea go@ﬁ%af A 7 g,
1H), 4 16 (0, é&thanol (RLY#hd tRibbrylctor@ll (fnd) at)-5=CBIt3vasatirrdtt thaf tddpefaure dor= 8. 3
ﬁ’ss n z (éO) ! 5 eat) erfEifa]ﬁ%’}é’l‘%Sfj}’ %%%% Iar2 T5for 21% TheIZe?z)lZnonll%?x@cure 1v?als.9

3-[4-{3-(3, 4- dbdiﬁdél{s@d 8&&&%@%%&6&@@mmtauéheymdﬁhap&ﬁe@mvepﬁlgh pheny! |
- 2-et hoxyprop anoate C QO N CO2Et

[
2- et hoxy- 3- (4- B dpheisiP) ﬁﬁﬁﬁgh@a{a@n@ athyll e%af ﬁgdradmﬁﬂ% apptaiengdidi n
preparation 1, ax(tﬁatﬂfegh dipdr o- 2H benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl bromi de
(2.36 g, WO 03 33481 PCT/'i B02/ 04275 85 1.1 eq, 9.3 nmol), obtained in
preparation 2, and anhydrous K2C03 (3.5 g, 3 eq, 25 nmol), were heated at
70 Cin DW (4 Qeeplah):for 24 h. The reaction mxture was diluted with ethyl

acetate, washed with water and brine. The residue was chromat ogr aphed
using a m %€ ur éngfopberyjalanircerthil estanblydieckionide 45 gel Deat 72 mardloeliipdiein 5

E::Dtcllg) Cg”ﬁgu??stélg(l)%%g&ggél_g ih gﬁ'lgfjac%‘gateod 58 -n%}j'z ¢b Qh@(%?@icg%ﬁ%‘w{eg (0299%_'2
2H), 2.90 (d, 366n8kd) qu—gdded; argi)w:(ststlrrgd:ﬁ)r@zmnzm re@tigp mixtgrevas (WeshegH)

§235 3H-Z , 322)2, ( Wih ;IEDNaI-’I)C(g o1t org‘lmg 1a§11§zwasl didea (ﬁazgéz;) aftt ShddoBRa BldbtaicPs- 65 (d,

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 ).



6.61 - 6.85 (m 4H), 7.05 (d, J=8.3Hz, 2H). 10 IR (neat) cni1:3396 (br),
1740. WMass mz (Cl): 413 (Mm+l). Exanple 2

3-[4-{3- (SoM3DBHagdr o- 2H benzo[ b] [ 1, 4] oxazi n-4-yl) propyl armcChaBghienid | - 2- 15
et hoxypropanoic acid O CO2H ():N N Ot H Ethyl 3-[4-

{3-(3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n-4-yl)propylam no }phenyl] -2-

et hoxypropanoate (700 ng, 0.98 mmol) obtgined in exanple 1, was hydrol yzed
usi ng lithium hydroxi de nonohydrate (123 ng, 2.9 mol ), in nethanol -water

at RT 20 till,all the startin cqns t AL

rﬁact |Hon mi xt URNMRS(20 %M%gmn%n%ﬁ%ﬁ@wfmgcgi ﬁ? Jige?\lﬁ?‘ﬁjo Sg% r{}g adj ust
the pHto - 445 the Rl (W.t t t at
| ayer was dri gd7§€gr nagléogﬁér?g)@ con(g:ﬂer%%?a(@eljti’;ewdquﬁ‘l%e ﬂ{)eiggmﬂ etﬁf ?lgds:?dﬁee

was chr omat ogidpied Hist-Ab (rdthahslz 2l 7-4¢ ok ofdrit 6Dyi-bt 6 { e { i e

corrpound as Viy ?gous liquid (256 ng, yield 68%. 25 1H NVMR (200 MHz, CDC13)
8: 1.19 (t, 4Hz, 3H), 1.94 g(gan =7.4Hz, 2H), 2.90 (dd, J=14.0 and 7.0
Hz, 1H) 3so5lmabat)yml42®75aha474 1522433473, 21 (t, J=6.8Hz, 2H), 3.25-3.40

(m 5H), 340 0-4.17 (m 1H), 4.18-4.22 (m 2H), 6.59 (d,
J=8. 3Hz, l\gasgﬁn/%(ﬂé)s%?a , 7.06 (d, J=8.3Hz, 2H). I(R (ne:;%) (
cm'*"1:3500 1725. WD 03/ 033481 PCT/ 1 B02/ 04275 86 Mass mz (Cl): 385
(M+1). ExarrplsS (13 [4-{3-(3, 4-Di hydro-2H benzo [b] [1,4]

oxazin-4-yl)p oﬁ’y ?;1m no} phenyl] -2- 5 ethoxypropanoic acid arginine salt
C105~: O CN CEzhyl IfHRodbpdxiyt 3N4 Dit@EheiGORepididate (1.52 g, 5.4 mmol) obtained in step

10 (v) was hydrogenated under 10 psi pressure of molecular hydrogen using 10% Pd/C
(700 mg) as catalyst in ethyl acetate (200 mL) at room temperature for 3-4 h.. The
desired product was isolated after filtering the reaction mixture and concentrating the
filterate under reduced pressure. Column chromatography of the crude mass using
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,



H To a solution of 3-[4-{3-(3,4-dihydro-2H- benzo[ b][ 1, 4] oxazi n- 4-

yl ) propyl am no} phenyl ] - 2- et hoxypr opanoi ¢ acid (200 ing, 1 eq, 0.52 muol)

obt ai ned wpr3esaspl e 2, in dry nmethanol : dichloroethane @COMBOAM2(H M),
L-arginine (90.5 ng, 1 10 eq, 0.52 nmol) was added and allowed to stir for
3-4 h. The sol vent was renoved on rotavapour followed by benzene
azeotrope. The residue was dried under high vacuumpunp to yield the title
conpound as a free flowing solid (yield 1009, np: 92-94 C DSC. endot herm

8 T2 N heptyt N 1 SCEich. ey trrBr Befs A E B P A OO -8 251

et hyl am no} prﬁaﬁa]yldzere%eﬁéchwmmQDDMIO(@tm)@mC@thEtrhe Na&ionr miNnad was OEt
20 3- Oxo- 3, 4-di hy dr o- 2H benzo[ b] [ 1, 4] oxazi ne (1. 85 , 1.24 mol), ethyl

2- et hoxy- 3- [Lﬁﬂ{lﬁdhé’ﬁbyPﬂiﬂ- @setateyr Figed hith) yﬁﬁ@hoﬁ@ﬁehwq pt B drddice ¥@500 ny,
1eq, 1.13 ”@l&na@@@db@@gsﬂéﬁa Hfl)@f@ﬁrcﬁte’[hQPac%tateaﬁﬂ I?Qaiéq{s(%}iﬁnﬁg 3 h68 Ny, 3

eq, 3.39 mmol), were heate for 16 h. The reaction
m xture was dlﬂtthCemlpwftdWS25@@”@91@@((&»0&86}’1@1 Q%éd with water ‘and brine. The

resi due vas ohiomioBnaRRed isting 110 OILOGRATNPCTS (B9 G423 B g m xture

of ethyl aceta xanes as l'uent to 4 hé titl e conpound as
thick 1iquidJE368zm}). yPeld J688kz, 2HH IR, (J2®©HM-1E{) 3322313)41811 8848 bt ,

o oso () Pl Mas G 48 abs ORI 2 68536 Haml RS o
(t, J=6.6Hz, 141 - 61308n,(“H), Ve/(A3HE3HANH). 4. 17 (q, J=7.0Hz, 2H), 4.57 (s,

g;}D"';61§Z7 Iﬁ(gea chm @6@8 197%0(8 4H), 7.10 (d, J:8..O-|Z, 2H). IR (neat)

Mass m/z (CI): 413 (M+1).

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.



Mass mz (C): 511 (M+l). 10 Exanple 5
3-[4-N-Heptyl - N-{2-(3-0x0- 3, 4-di hydro-2H benzo[ b] [1, 4] oxazi n-4-

yl ) et hyl awDrejppdaenyl | - 2- et hoxypropanoic acid 1 CO2H N O [RCTHB02/04275
3-[4-N-Heptyl -N- {2-(3-0x0- 3, 4-di hydro- 2H benzo[ b] [1, 4] oxazin-4-yl) 15

et hyl am no} phenyl ] - 2- et hoxypr opanoate (350 ng, 1 eq, 0.68 mmol) obtained in
exanpl e 4, was hydrol yzed using |ithiumfiydroxi de nonohydrate (86 ng, 3 eq,
2.04 mol) in methanol -water at RT till all the starting material was
consuned (4 tqQ. 5 T ion mxture was diluted with water,
acidified mﬁtﬁﬂﬁFFQQ@E2@§6@§$ -3 and then extracted with ethyl acetate.
The ethyl acetate |ayer was dried over Na2SO4 20 and concentrated on

rot avapour. The resi due was chromat ographed usi ng nmethanol and chl or of orm
to yield the f8M®%dnpound as a gummy nass (197 ng, yield 60%. 1H NMR
(200 MHz, CDCh3j-18:(39-188 éxlbtzﬂ—ﬂ)e@zo ,4]8%3zin-4-yDpr io6)phddy-2- 1. 42- 1.68
P 2823[)4{(( s (%ﬂn]? my%ﬁpyfa?n H;pmm(m v
3.98-4.15 3( meﬂB’F‘l)’PTO@aB‘Gce%ld325!)““"63167 (d, J=8.3Hz, 2H), 6.98 (s, 4H), 7.10
(d, J=8.0H . pneat) cm1: 3500 (br), 1687. Mass mz (Cl): 483
(Mrl). WO 03/033481£E§I£ 2/ 04275 88 Exa Ie 6

3I [ 4- rl\ll-:—|eptyl N;]{ 2AI h4 dw d ;rm 511
et am no en 2- t X no acid ar Lme sa y 0 CO2H NHZ2 NH
KlH)z N Okt co}zﬂ e 13 P bEt 0
3-[4-N-Heptyl - N-{2-(3-0x0-3, 4Hd|hydro-2FLbenzo[b][1 4] oxazi n-4-yl)
et hyl am no} phepy!l | - 2- et bauygr opaaoi c ﬁpi-ga (3145@1h9&o-21=1 E&zo[@}[ﬁl?diﬁﬁh)ﬁl
obtained in exanple 5, and L-a |n|ne 54 eq, 0.31 mmo

in dry net hanml)p(@ylamn)o}pml]& Oaﬂnwcﬂr%@()%r ahe%% %PQ@PFF
renoved on fOtlﬁl%:?a%gﬂézflﬂhhﬁm@céam dlaﬁ&%@tﬁﬁleé(zmi)r(@aﬁ) LTeﬁgmﬁﬁ@(QSJﬁlgWﬁs dried

under hi gh vacuum punp to
10  eq, 0.52 mmol) was added and allowed to stlr for 3-4 h. The solvent was removed on

taken

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
\/\/\/,
20
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



1o conmpound as a free flowing solid (yield 100%, np: 118-120 C. Exanple 7
Met hyl 2-et hoxy-3-[4-{ N heptyl-N(2-(3, 4-di hydro-2H benzo [Db]

oxazi n- 4-wb)o3/@3348ko0et hyl ) am nonet hyl } phenyl ] propanoat e OPCUABE2/04BYSNI | & i
CEt O ~-'~N 15 2-(3, 4-Di hydro- 2H benzo[ b] oxazi n- 4-yl ) car boxynet hyl
chloride (208 ng, 1 eq, 0.98 mmol) obtained in preparation 4, and nethyl
2- et hoxy-3-[4- (N- heptyl am nonet hyl ) pheny] ] propanoate (300 ng, 1 eq, 0.89
nmol ) obtained in preparatlon 6, in acetonitrile (5 M), was treated with

anhydrous sodi um carb te 20 (2 he re

o ur o was st TG 8 LRy sedtpigpiioraies praihesd e dp Rt b ou St ng

mat eri al s. Thehc{;lgia(gm;afg yielteay®. was diluted with ethyl acetate, washed
with water and_brine. The or c.l r. was oV nh drous sodi um
sul fate and cohcBN S08MER EBEL?W @égﬂbtr 5760}15 %@ 1r§%'i12 %H)M)A@N 033481
PCT/ 1 BO2/ 04275) 688, cmgozrm egnad)mﬂ 2 I.m:s @tJhyly,Hacm)aB eoam@ (ﬂﬁXﬁ?‘l@ oo afford
the title conmpound vi scous_|iq 200 VHz,

cDc13) 8: o 863-(btm :1’JH'—)63(?EI% J?WHZ,11@44@§ (t J—%3§F|22H)8ﬁ)17 (% 156 OH%
8 1.50-1. 70 —§ 81z , 2, JE6Hz, 322-5
4|_210 (m 11H), 4§7T% 2{11*)652«5? MH égzzﬁg%gr%?azllggﬁs—%m @Hf;( neat) cm 1:
1752, 1683. n&@ewczntéﬁj* 511 [ Mr1]. Exanple 8 10

2- Et hoxy 3-[4- Mlgg-r;ﬁz/gt((gb 5\{-1((}31-_;(153 4- di hydr o- 2H benzo[ b] oxazi n-4-yl ) - 2-
oxoet hyl ) am nonet hyl } phenyl ] propanoic acid O cozH

10 Example 5
3-[4-N-Heptyl-N-{2-(3-0x0-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-
yl)ethylammo}phenyl] -2-ethoxypropanoic acid

@ j\l\ COzH
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).



| al!5~ N O-N Ot Methyl 2-ethoxy-3 -[4-

{N-heptyl -N-(2-(3,4-di hydro-2H benzo [b] oxazin-4-yl)-2-

oxoet hyl )woionosashyl } phenyl | propanoate (240 ng, 1 eq, 0. 4PCrBO2o40TH ai ned
in 15 exanple 7, was hydrol yzed using lithium hydroxi de nonohydrate (99
ng, 5 eq, 2.35 mmol) in nethanol-water at RT (takes 4-5 h). The reaction
m xture was acidified wth aqueous HO g@nd the organic |ayer was extracted
with ethyl acetate. The ethyl acetate |ayer was dried over anhydrous

sodi um sul f at gféand concentrated on rotary evaporator. The residue was

chr omat ogr aph f%‘§ acetate and hexane -> nethanol 20 / chloroform to
afford the ti Bl@-NSRPEIN{ ﬁ&&ﬁ{om dmyefmﬁa%zqs][wmmmn quid. 1H NWR
(200 MHz, CDC1330§£}§ 3H23 ‘i‘r‘% 0-.1.4Q, (m 11H), 1.40- 1.60
(m 2H), 2.79YDethylusingjphen L&-ethfxwf’aa angipgifie syt g 7 o5 (aromati cs,
8H). Mass mz (Cl): 497 gM+1l]. WO 03/033481 PCT/ | BO2/ 04275 90 Exampl e 9
2- Et hoxy-3- [4-{N-he -N(2- (3, 4-di hydro Zkh_penzo [ b] oxazin-4-yl)-2-
oxoet hyl ) am nonet hyl Qi ar'gi MlNH“%EHQV\Z NH NH2 N
Et CO 2H NH 5 (W . CO,H NH

2- Et hoxy- 3-[4-{N-hept yl - N- (2-N"3 4= di hyEr 0- 2H benzo[ b] oxazi n- 4-yl ) - 2-

oxoet hyl ) am nonet hyl ropanoic acid (90 ng, 0.18 nmol) obtained in

exampl e B and.|ods 0L RE(A2, /10 Qyd o TIPho MRS (AKBR L Ty et hanol (2

and Stirr vent s renoved on rotavapour
fol | oned by lmdnfkaanao}@hewﬁ]%piboxy‘pman@@addle(lﬂhslgdl Fad- ﬂﬂu@pl)r@b‘ghleda@uum

punp to yleldthe |tIe 10. co r 100%
Mot 118120 COERHRS O GRS 1> ? 4 6(3@ Folt Q%Ir b b 'EA[(#%
oxazin-4-yl)- Enlgm@emtrgdl A R Thido} 2 -3ph&hysdlvenPwag ﬂamnyqzﬂmpamamuefﬂowm b)Z)2I\/b

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 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
j . 2‘ e

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



O-N1 i CEt 15 H A solution of nethyl 2-ethoxy-3-(4-am nophenyl)propanoate
(337 ng, 1 eq, 1.51 mol) obtained in preparation 7,

5- (3, 4- diwWQdBo3B benzo[ b] [ 1, 4] oxazi n-4-yl)-5- oxopentyl PconBa4¢750 ng, 1
eq, 1.51 mmol ) obtained in preparation 8 in DW (6 ml) was treated with
anhydr ous potassium carbonate (627 ng, 3 eq, 4.54 mvol) and 20 the reaction
m xture was stirred at 70 C for 6 h. Theggeaction m xture was diluted wth
et hyl acetate, washed with water and brine. The organic |ayer was dried

over anhydro sodi um.sul fate_and ncent r at ed evapo The
resi due was %?%@hﬁgﬁélag ﬁgiyﬂﬁce hed bexane) Eoea?frg’ﬁ(ija‘r‘?g%%én g ﬁ&gpd t he
title cowpoundng,sfleadsmﬁmﬂ@ohgmmﬁcﬂ (179 ng, yield 27%. WO 03/ 033481

1 50. 170 (m )M MG DEHE a8 5 T Sue b e oS swielon o

J=6.9Hz, 2H), 134(0 (SH 41:561 aﬁb,,zé‘zé’ch—ﬁ)ﬁkzmynz% 16HR228),620m 2H),
3.68 (s, 3H). r9 2 .50 (d, J=7.8Hz,
OH, aronat|5cs)44%(n821ﬂ71)1§06( r ??sz% Wmat’ﬁo&ﬁ(d J=7. 8Hz oH, 5
aromatics). | Rg( tycnqmlzygga@@@ 1739, 1683. Mass mz (Cl): 441 [ M+l].
Example 11 10 3- Tg ﬂ;dro 2H- benzol b]

[ 1, 4] oxazi n- 4- MP%SJI?JZ& p’@ﬁt[MJ“d no} phenyl]- 2-ethoxypropanoic acid 0 |
11,1Z CO2H OEt O NH Methyl 3 -[4- { 5-(3, 4-di hydro-2Hbenzo [b] |

1, 4] oxazi n-4-yl )-5-oxopentylam no } phenyl]-2-ethoxypropanoate (211 ng, 1
eq, 0.48 mmol )ExampleBed in exarrpl e 10, was 15 hydrol yzed using lithium

hydr oxi de mpn 513, 4-dfity aPFSRIDb enbo (b [BRAAANG)-2- Wat er at RT
(takes 4-551% Oil¥;ﬂ{0§§'eac?’l&o 3 é\ vvas%,dl | ut ed V\/l[tﬁ%vvat e(r:)%)
oxoethyl)ammomethyl}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].



acidified (pH 3-4) wth aqueous HO and then extracted with ethyl acetate.
The ethyl acetate |ayer was dried over anhydrous sodi um sul fate and
concent r awed3o8s48pt ary evaporator. The residue was chroneCogBepiets (et hyl
acetate and hexane -> nethanol 20 / chloroform to afford the title
conmpound (139 ny, yield 68% as viscous liquid. "H NWVR (200 MHz, CDC13) 5:
1.14 (t, J=7.0Hz, 3H), 1.50-1.90 (m 2H)4, 2.62 (t, 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]3 (br shoul der, NH CO2H), 6.55 (d, J=7.8Hz, 2H,
aromatics), 6.389WPI9) (aromatics, 4H), 7.04 (d, J=7.8Hz, 2H, aromatics). 25
IR }KBr ) / cm 13Z-Bﬁﬁﬁy-SJ{Z-J{Qll,-hékﬁﬁiN-(Z-m&&ihlsn‘lﬁ)-ﬂ@bﬁhzoﬁﬂjﬁxizﬂﬂ-ﬂyb-m 03/ 033481
PCT/ 1 B02/ 04275 9 Exanmpl e 12 3-[4-{5-(3, 4-D hydro-2H benzo[ b]

[ 1, 4] oxazi n-4-‘§¥P§t—%§D%‘§Bﬁ9nB’rﬂ'§M}}é’HFWh r Wﬁqp?gé’r'ﬁeo ropanoi ¢ aci d
arginine salt ~ OCO®2H N H2 NH-NH2 O N J:)""YOEt CO2H NH H 5

3-[4-{5-(3, 4- D hydro-2H benz2g[ b] [ 1, 4] oxazi n-4-yl ) -5- oxopent yl am no} phenyl ] -
2- et hoxypropanoic acid (120/ng, 1 eq, 0.28 mmol) obtained in exanple 11,
and L- arginine (49 ng, 1 eq)\ 0.28 mmol) were taken in dry nethanol (3 m),

and stirred at RT fo h/ The sol vent was renoved on rotavapour

fol | owed by benzeneo rope. The resggug wiidried gﬁl_fr IE] gh vacuum
punp to yield the ti¥YTeNO cgnp a a?reefl%?/: W (yteld 100%,
np: 137-139 C. Exanpl 3 Mkt - [ ®Ft3- (3, 4-di ng-ZH-blélnzo [b] [1,4]

oxazi n-4-yl ) propyl am no} phenyl]- 2-ethoxypropanoate O N CONe N
5  2-Ethoxy-3-[4-{N-heptyl-N-(2-(3,4-dihydro-2H-benzo[b]oxazin-4-yl)-2-

oxoethyl)aminomethyl} phenyl]propanoic acid (90 mg, 0.18 mmol) obtained in
example 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
O
©:Nj CO,Me
O//‘\/\/\lezt
H

A solution of methyl 2-ethoxy-3-(4-aminophenyl)propanoate (337 mg, 1 eq, 1.51

15

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%).



ID---Y CEt 15 Methyl 2-ethoxy-3-(3-am nophenyl)propanoate (200 ng, 1 eq,
0.89 mmol ) obtained in preparation 9,

3- (3, 4- diwpdBo3RBk benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl brom de @E2F3Bo2may2751. 1 eq,
0.98 mml ) obtained in preparation 2, and anhydrous Na2C33 (285 ng, 3 eq,
2.68 mol) were heated at 70 Cin DM (5 m), for 24 h. The reaction

m xture 20 was diluted with ethyl acetatg, washed with water and brine. The
resi due was chronmat ographed using ethyl acetate and hexane to afford the

title conpoun 04 ield 869 S, Vi us, liquid. 1H 0 .
CDC13) 6 1. 1?HE1%}’IRJ@$ M%Zag%q%ﬁ%ég((h?]:ﬁﬁz’ D), ggé'?-79.](§’2%,1%3£%&ﬂgzm,
T M v o g T
, 4. =6, , , 4. , =4, : . 40- 6, m
oot | oo, oHH2 @ 9 3 . S 5 o g 00 mn B, 26 Gt S
03/033481 PCT. /d.ﬁo(%/ 4R, 228 ardnfRtits)e681-730N(domaBR04MN04 (U7 4. 8HL8H, Mass
mz (Cl): 399 (Mt 5 Exanple 14 5 3-[3-{3-(3, 4-D hydro-2H benzo[ b]
[ 1, 4] oxazi rf- 4-39938cepy| anmi no} phenyl ] - 2- et hoxypropanoic acid O N CO2H N i

i CEt Methyl 3p[@prfdy(3ads, dhitydegs: 2 benzo[ b] |

1, 4] oxazi n- 4-yl ) propyl am no} phenyl ] - 2- et hoxypropanoate (350 ng, 1 eq, O.87
mmol ) obt ai nediss ex 11 I8t has 1o hydrol yzed using |ithi um hydroxide
nonohydrate (110 nmyg, 3 eq, 2.64 mol), in nethanol-water at RT till all the
starting material i-s consuned (4 to 5 h). The reaction m xture was dil uted
with water, adixdnfiletl (pH - 4-5) with dil HCl and then extracted with

ethyl acet g)t e'3—Lﬁgﬁf(r%%IF%glyﬁpﬁéﬁlb%n£ﬂ%@%4mig-&i3®%;gy en%’f‘i]ﬂﬂﬁpuﬁhe di um

sul fate and con on rotary por at or. esi'due’ was 1
chr omat ogr aphedethexypgopatoivaardd and chloroformto afford the title conpound

(203 o
@[Nj CO,H
O//’\/\/\lezt
H

Methyl 3-[4-{5-(3,4-dihydro-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].



ng, yield 61 %9 as viscous oil. 1H NWR (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), 4.23w0t03/033481 4 Hz, 2H), 4.95 (bs, NH, CO2H), 6.42- 7PR0/IBer@RTicCS,
8H). 20 IR (neat) cm1l 3500 (br), 1727. Mass mz (C): 385 (Mtl).
Exanpl e 15 3-[3-{3-(3, 4-D hydro-2H benzo[ b]

[ 1, 4] oxazi n-4- yI)propyIanlno}phenyI] 2- £5 ethoxypropanoi ¢ acid arginine
salt CO2ZH NH2 ONN H T-'~-~NH NH2 O Ot CO2H NH WD 03/ 033481
PCT/ 1 B0O2/ 04275 94 3 -[3- {3-(3,4-D hydro-2H benzol[ b]

[ 1, 4] oxazi n- 4J?P¥ﬁWBE§Ianino}phenyl] 2- et hoxypropanoic acid (90 my, 1 eq,
0.23 mmol ) obtzayyneds, M@lﬁ%d‘l’@il@-blﬂzo[lﬂ[lﬂ4]bxazﬁ{-@yl)l-536xog)€ﬁty&nﬁiﬁo} 1pkény1]0. 23
mmol ) were taken in dry nethanol (5 m), and stirr RT for 2-3 h. The
sol vent was r entiheapsepangicasidgihinenlioned by benzene 5 azeotrope. The
residue was dried u der hi gh vacuum punp to yield the title conpound as a
free flowng solid E 100@@ np: 178-180 C Exanple 16 Met hyl

3-[4-{3-(7-fluoro- banze] bPOpH, 4ﬂg%§zrn/4ﬁqH%Nh&g
at e H
3 opaﬁgate (405 ﬁE 1 ediH1 52 mol )

propyl am no} phenyl ] - 2- ef hoxyp{ opg
Met hyl 2- et hoxy- 3- (4-@&#7%ﬁ%é5i )
obtained in preparation 7,
3-(7-fluora-3,54 4d{5t(t$dltlgﬂqghfobﬁﬂgﬁ{zbﬂb[][lﬂfdx@iﬁﬁlﬂﬂ) -SoxdehBlREHb prawide (500 ny,
1 eq, 1.82 nmol ained in preparation 10

ethoxypropan01c acid (120 mg, 1 eq, 0.28 mmol) obtalned 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).



15 anhydrous Na2CO3 (572 ng, 3 eq, 5.4 mmol ), were heated at 70 Cin
acetonitrile for 24 h. The reaction mxture was diluted wth ethyl

acet at e, waybess4si t h water and brine. The resi due was chroraBayHahed

usi ng ethyl-acetate and hexane to afford the title conpound (333 ng, yield
449 as viscous liquid. 1H NWR (200 MHz, CDC13) 6: 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, 6. 40- 7.04 (d, J=8.3 Hz, 2H). IR (neat)
cm' 3382 (bﬁﬁ(neft? %@ggg mgﬁﬁk}z (C): 417 (M+1). 25 Exanple 17
3-[4-{3-(7-Fl wsgnﬁz@l}iljsby(i{?{@})m-l- benzo[ b] [1, 4loxazi n-4-yl) propyl am no}
phenyl ] - 2- et hoxypropanoi ¢ acid WO 03/033481 PCT/1B02/ 04275 95 F OCO2H N
N Ot H Methyl 3-[4- {3-(7-fluoro-3,4-dihydro-2H benzo[b] [ 1, 4] oxazi n-4-
yl) propyl am nakkahpiwid - 2- et hoxypr opanoat e (180 ng, 1 eq, 0.43 mmol )
obtained in exangle 16, was ronzed u3|n9 lithi drOX|ﬂg nonohydr at e
(55 my, 3 éq, 3134 é%ﬁ#lydmr%ﬂ 20HH B4l gaziy- +-3DPropy 2P‘l“F‘ Abenylld- st arting
material s CQRRY ,cj,pgﬂmggc,ﬁ h). The reaction mxture was diluted with
water, acidified H-4-5) with dil. HJ ?nd then extracted with ethyl
acetate. The ethyl acet ate | agérywas driged over anhydrous sodiumsulfate
and concentrated on rotary evapomat or. jfhe (esidue chr omat ogr aphed
using ethyl acetate and hex- met hano d chloroformto 10 afford the
title compound (121 ny, yiel k0% as vis | i@fli d. 1H NVR (200 MHz,

(m 21, 3. 10Nl (H5-Br Sl 3mn %‘W@?—ﬁ?‘%ﬂ R S T
4.30 (M 2H), cho2PproPmoattQBID , m8, 42¢@. 787 (imoBr obained Sp  Sldnple? 13),7“(aei J =8. 3
e, 2. IIOR |§cl?rro z(e::crin ug,'llng 311%}?13111 I%yé%o?cldellg%r?ohydrate (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

oY
H
mEt : CO.H NH

@NW



15 Mass mz (C): 403 (Mtl). Exanple 18
3-[4-{3-(7-Fluoro-3, 4-di hydro- 2H benzo[ b] [1, 4] oxazi n-4-yl) propyl am no}
phenyl ] - 2wetodo334pr opanoi ¢ acid arginine salt F O CO2H NH2 POQThBO24H275 N OEt
CO2ZHNH N 20 H

3-[4-{3-(7-Fluoro-3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 4-yl ) pr opy! ani no}
phenyl ]- 2-ethoxypropanoic acid (120 ng, ¢4 eq, 0.298 nmol) obtained in
exanple 17, and L- arginine (52 ng, 1 eq, 0.298 mmol) were taken in dry

met hanol (2 m I..I The .sol vent removed on

r ot avapour foligﬂggg%ibﬂg' %@%?§B§ﬂé6@? Jn$ﬂ§“?@??ﬁﬁgﬂﬁﬁﬁf%ﬁied under

?l ghI \éati 33 ‘?/10 P UdtRoxtyProphlic adil) €90 m%glsleoqucdoirmomﬂ})asataar;e‘drmeexainpw g ago®l1i-d

yi e np. 81 PCT/1.BO2 Ie 19

Met hyl  2- et hox%fglé‘“{ei‘?q %m@sl E%V?Zf‘d}lwg}ﬁmwﬁ-kﬁaéﬁ% T aqozgﬁl?&sﬂlﬁﬁe vl pr

a p|y| 0 )éY?A\ b e![@TYifo} ?mmgnlehs(ﬂﬁéﬂt]wd@ fe@fpvad @at Rtdhpoud-fblldwdd GH2Mazendl I OEt
S m xture of ne

2- et hoxy- 3-{ 4- ¥Z80RPGr J%?Héﬁ%‘iﬂ Fiari d5i6H st Pisho FRsHyA L R ei5 39 YI% the tiflg 1. 82

mol ) obt ai nedgdnhoRALRA! Bd RiwidLsolid (§idld4 08 ¥s: 27&Irko °C
benzo[b] [1, 4]ox§§Pn 4- yI)prop;%%?ghﬁge (467 bmﬂf 1 eq, 1.82 nmol) obtained

in preparation 2, and anhydrous K2C03 (755 ng, 3 eq, 5.46 mmol) in DW (10
M) was 1o stigLed Ay RT for 16 h. The reaction m xture was diluted with
et hyl acetate, was ea

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



with water and brine. The organic |l ayer was dried over anhydrous sodi um
sul fate and was concentrated on rotary evaporator. The residue was

chr omat ogwephest4ssi ng Et OAc / hexanes to afford the titl @Cxappodats (520
ng, 56%yield) as thick liquid. 1H NWVR (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 + N§), 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=8.3
Hz, 2H). IR (neat) cm1: 340 (br) 1742, 1614. Mass mz (d): 504 [M,

505 [M+1]. 20 Exanple 20 Mg 50
2- et hoxy-3-[3-{4-(3- (34d|hy H-]Jenzo[ [ 4@@%02n 4-
yl) propyl oxy) benzyl } am nophenyl] opano N N | M Ot C) 0 W

03/ 033481 PCT/ 1 B02/ 04275 97 The ti gund Qs prepared (340 ny, yield
90% as viscous liquid froma m'xture af rrethyl

2- et hoxy-3-{3 ydr oxybenzyl ) L 0.75
nmol ) obt ai ne&ﬁélf’ryqpr epar ati on 1?61 Qﬁ-ﬁﬁﬁ %%}34 ydr%ﬁflgf%)] 1£%va“1 o
Pﬁnzg[ g]r [e éaﬂa??ggﬂdpmaﬁamd}%hrllh?m}dnmaxﬁldpax(oai_elZl809mg,11 €1,0.40. rﬂﬁohgnbﬂa)ne?gd a:c ned
ol.] owi : Si r.procedur esgr | or
exanpl e 19. 1K e%é’o s Oyéfi?:%%g @thmfmi)@%(’? %‘Lﬁrateglé—a me12 18 (m
(ZH) 3I%|) 904(5(3 5 rrgﬂ%l%&n*ﬂi‘lethﬁ‘ld)-mzaﬁr 2R BiB Q11 (g statihg m3teﬁﬁ)1 i§ bansuded) (4 ©3.5%)- 4. 10
m

1H), 7.20-7. 3(5fh(~’ﬁ?a°é?1b%ﬁt%‘f€§’vaséﬂjl’feg|“fi€?‘(‘§‘.aéaf? jr‘rg #F@P}g;%ﬁ) Wbtg%ﬂ ii‘?hi"g 1607.

10 Mass m z ( Ghon ex@@&e({ Mith 65@5 adeMtel IThe efiyBaFdtate Bder was dried over anhydrous
2- Et hoxy-3-[4-{4-(3-(3, 4-di hydro-2H henzo [b] [1, 4] oxaz 1y gp gyl oxy)
benzyl } am noph?éﬁym] ﬁﬂgﬁgnap% ¢qycentrated on  rotafy evaporator T e " residu

chromatographed using ethyl acetate and hexanes - methanol and chloroform to

10  afford the title compound (121 mg, yield 70%) as viscous liquid.
'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) con™" 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.



O N~2JCH 1i H O TII CHZ15 O Methyl 2-ethoxy-3-[4-

{4-(3-(3, 4-di hydro-2H benzo[ b] [1, 4] oxazi n-4-yl) propyl oxy) benzyl}

am nophenyD]optosgasanoat e (510 ng, 1 eq, 1.01 nmol) obtai ned PCa/iBoARie 19,
was hydrol yzed using |ithium hydroxi de nonohydrate (127 ng, 3 eq, 3.03
mml) in methanol-water at RT till all the starting material was consuned
(4 to 5 h). The 20 reaction mxture was gf luted with water, acidified (pH -
3-4) with dil HOJ and then extracted with EtOAc. The resi due was

chromat ogr aphed using ethyl acetate / hexanes to yield the title conpound
as sticky liquid (250 ng, 51% . 1H NMR (200 MHz, CDC13) 6: 1.18 (t,
J=6.9Hz, 3H), Hxatgplét9 J=7.3Hz, 1H, NH), 1.98-2.18 (m 2H), 2.90 (dd,

2, 5 Zo“g“é»é%?{yl 5 s, Seaiiny-hig ok 3 o bl e '

J=8.3 Hz, 2H),yl rspylsx,sge,(zm}alﬂiﬂ))ph@,yagr({pimd@ 3 Hz, 2H), 7.05 (d, J=8.3 Hz,

2H), 7. 28 (d, 2H). IR (neat) cmlc 3407, 1723, 1610. WO
03/ 033481 PCT/IBOZ/ 04275 98 s mz (Cl): 490 [l\/] 491 [ M+1]. Exanple 22
2- Et hoxy-3-[3-{4-(3-(3, 4- dr o3 2H benzo[b] [1, 4] Oéﬁzkﬂa; yl ) propyl oxy) 5

benzyl } am nophenyl ] pr opan0| NK(E O~H

S

A mixture of methyl 2-ethoxy-3-{4-(4-hydroxybenzyl)aminophenyl} propanoate (600

5

mg, 1 eq, 1.82 mmol) obtained in preparation 12, 3-(3,4-dihydro-2H-
benzo[b][1,4]oxazin-4-yl)propylbromide (467 mg, 1 eq, 1.82 mmol) obtained in
preparation 2, and anhydrous K,COj3 (755 mg, 3 eq, 5.46 mmol) in DMF (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



The title conmpound was prepared (220 ng, yield 53% as viscous liquid from
met hyl 2-ethoxy-3-[3 - 14-(3-(3, 4-di hydro-2H benzo[b] [ 1, 4] oxazin-4-yl)
10 propylweywshaxgyl } am nophenyl ] propanoate (420 ng, 0. 83PemuB)2/@bisai ned in
exanpl e 20, by followng the simlar procedure as described for exanple 21.
1H NWR (200 MHz, CDC13) 6: 1.15 (t, J=6.9Hz, 3H), 1.26 (t, J=7.3Hz, 1H,
NH, 1.98-2.18 (m 2H), 2.90 (dd, J=1441, 7.8 Hz, 1FD, 3.05 (dd, J 13.7,
3.9 Hz, 1H), 3. 30 3. 60 (n1 6H), 3.70 (bs, SFD 4.00-4.10 (m SFD

4.10-4.25 (m 6. 42- mat i :
7.20-7.30 (m Wéﬁ F‘BEPO‘%‘ Wasﬂ?l"fﬁ“ﬁeéla@f‘& e %2@%(’6 ‘313°°‘is75‘§“3 f%’&tsh Mass
m z g} a): 4[91 thiuld .of Exang dl Zﬁe‘%BxyZ@-B (4—hydroxybenzyl)ammophenyl}propanolate (250

2- Et hoxy- 3-[4-{4- 3, 4-di 0- nzo oxazj - 4-. ropyl oxy)
benzyl}anlnopH@ﬁyI]ﬁ§oBgﬁO|@“§ ) Qo' 3*@%@% %%Oﬂﬁ?ﬁhéﬁﬁ*ﬁHQB'gEt CO2H
NH 'Cr HO Zbeﬁicﬂﬁ}fyﬁf}%xazuﬂ 4'yl)bﬂ)p§/@>ronﬁlae 419h gdrioeq H. e mzfol) Pbtained ,ifl]
oxazi n- 4- yI)proponxy) benzyl} am nophenyl ] prop n0|c Cld (25Q nmg, 1 eq,
0.5 nmml ) obt RFRAEHOR e&}éf?HP%(mgé%e %TﬂafémFeE“faflbg §X?mﬁlﬁ 1997eq, 0.51

nol ) was sti riefMi (goyvee! opag) s( 3101 Jf=VJOH¥\Q}Q34 @3@41&1(HPQ‘H>I BOR(Q4275
99 3-4 h at RT. The solvent was condensed on_rotavapour, followed by

benzene azeotf@ﬁbH%ﬁH@ B @2 13eemineddD) o3 7@ tosu A B-Wr g H (aciiint g At oyi el d

the title ”H?U@%!S%o&tax%ﬁlah& gl @lod (i /Q 1 1201430 tm Iembtics BHxanpl e 24
2- Et hoxy-3-[ 3-{ hydr o- 2H-b enzo 1, 4]oxa2|n 4- yI)proponxy)

benzyl } am noph%(gapa}tbqn@péﬁw Gradi. &Y ni ne salt OH N CO2H NH2 ~NH NH2
10 Mass m/z (CI): 504 [M], 505 [M-+1].

Example 21
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)

15

benzyl} aminophenyl]propanoate (510 mg, 1 eq, 1.01 mmol) obtained in example 19,

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.



N OEt CO2H NH Crl O 2-Ethoxy-3-[3- {4-(3-(3, 4-di hydro-2H benzo[b] [

| , 4] oxazi n-4-yl ) propyl oxy) 10 benzyl} am nophenyl]propanoic acid (140 ng, 1
eq, 0.28 wowB)p3abt ai ned in exanple 22, and L-arginine (5@Ccrgpozo4ery, 0.28
mml) was stirred in dry nmethanol (3 m) for 3-4 h at RT. The sol vent was
condensed on rotavapour and foll owed by benzene azeotrope. The residue was
dried under high vacuum punp to yield t title conmpound as a solid (yield
100%, np: 152-154 C. 15 Exanple 25 Ethy

2- et hoxy-3-[4-{3-(3, 4-di ro-2Hbenzo [b] [1,41thiazin-4-

yl ) propyl am n@{lﬁﬁﬁﬂql):ﬁ‘%glgﬁééﬂ éM%% SNC®REt | CBt NH 20" A mxture
of 3-(3,4-di hydro-2H benzo[b][1, 4]t hiazin-4-yl)propylbromde (1.76 g, 1.1
eq, 6.5 mml), obtained in preparation 14, ethyl 2-ethoxy-3-(4-

ami nopheny! ) propg@®ed% (1.4 g, 1.0 eq, 5.9 nmol), obtained in preparation
1, and an hydrﬁﬂﬁmiﬁ?—@?&iﬁ%- 4-gih ar@meenﬂoT[bm,n]as&hz)inhg;l}iﬁrvpsmﬁ)(30 n) was
stirred at RT WO 03/ 033481 PCT/ | B02/ 04275 100 for 2 ays. The reaction

mxture was dittenedipmipepheaypropareie a¢id (100 ni) and washed with water and
brine. The organic layer was driegy(Na2SQ4), condensed, and the residue

was chr omat ogr aphed usi ng et hyl cet argl hexane to obtain the title
conpound as viscous liquid (50 , R0% Vil 1kt (200 MHz, CDC13)
8: 1.17 (t, J=6.8 Hz, 3H), 1.2% (t, J=6.6 Hij}ﬁ)g,\ﬁ. (bs, 1H, NH),
1.94 (quintet, 6.8 Hz, 2H) 0 (d, J=6.9 2HOEB. 03 (t, J=4.8, Hz,

2H), 3.20 (t, J=6.9 Hz, 2 -3.45 (m 3H), 3.45-3.64 (m 3H), 3.95 (t,
J=6.4 Hz, 1H), 4.16 (g, J=6.9 , 2H), 6.50-6.72 (aromatics, 4H),
6.90-7.10 (aromatics, 4H). IR (neat) cm 1c 3398, 2926, 1742, 1616.

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
e
N ' COH NP~ SN,
\L N OEt . COyH NH
IoR:
O :

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



lo Mass mz (d): 428 [M, 429 [M+ 1]. Exanple 26

2- Et hoxy-3-[4-{3-(3, 4-di hydro-2H benzo [b] [1, 4] thiazin-4-yl)propyl am no}
phenyl ] prepanosasaci d Cl1~~" S COH 2 N N 00 Et 15 H Et Irglr/iB02/04275

2- et hoxy- 3-[ 4- 13- (3, 4-di hydr o- 2H benzo[ b] [ 1, 4] t hi azi n- 4-yl ) propyl am nol
phenyl ] propanoate (250 ng, 1.0 eq, 0.58 mmol), obtained in exanple 25, was
hydrol yzed by treating with Li.OH H20 (74 o, 3 eq, 1.75 mmol) in MeOH THF-
wat er sol vent mxture at RT for 3-4h. The reaction mxture was condensed

di luted 20 vvlth r aci di at. 4) with aqg. al t he
crude acid vvas3‘ &ngﬂevﬁotl‘f?nemlcgg@é‘?@tg THRYAPQ P, fPIlowK eé]tging &r was
dried (NaZSM)aze&@F?eemﬁedemmdwag [ikiedramnegr Bigh echctimh Ngmye (H yaond tkHGHIB as

el uent to obtai e title co as thlcklqu|d(152 ny, 68%yield).
'H NMR (200 memae)asalldﬁyleﬁl%%) ye5lYd H#2°8H), 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), 402(dd J=6.9, 4.4 Hz, 1H), 4.70
(bs, 1H, C@HExampme24.72 (aromatics, 6.90-7.10 (aromatics, 4H). IR
].

(neat) omt . Akhosf928.431880s 61111%%(-%}1'\{?&%2[61[1 4fShin-A0prophosd01 [M + 1

2- Et hoxy- 3-[ 4- l{@zx(l&uzmapm&]pr@lammrazld[amgm{nr sS4kt hi azi n- 4-yl) propyl ani no}
phenyl ] propan0| c acid argl ni ne salt S NzZzZ CO2H NH2 | NH NH2

@ j OEt . COH NH
0

2-Ethoxy-3-[3-{4-(3-(3,4-dihydro-2H-benzo[b][ I,4]oxazin-4-yl)propyloxy)

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

CO,Et

k/\HmEt |
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



N CO2H NH N CEt 5 HA mxture of

2- et hoxy-3-[4-{3-(3, 4-di hydr o- 2H benzo[ b] [ 1, 4] t hi azi n- 4-

yl ) propylaomioao3aBenyl | propanoic acid ( 110 ng, 1 eq, O0.27pamaB)2/o40ti ai ned
in exanple 26, and L-arginine ( 47.9 ng, 1 eq, 0.27 mmol) was taken in dry
MOH ( 2.0 mM) was stirred at RT for 2 h to get a clear solution. The

sol vent was condensed, 10 the residue wag,azeotroped with dry benzene and
dried over vacuumpunp to obtain the title conpound as a solid mass (100%

ield : | 28
ot sy [ 43657 s T e T R et s it off] getelp 109 7 o ygshed

et ?yl amdnﬁ} (Fj)haﬂﬁi }vgtref)[aﬂdlgﬁﬁéi m?cEgamcClabsbﬂ\H;ﬁtrl]ele bNEgS(DA(,j)I eomdlfnsed, and the

2- (3, 4-di hydro- 2H+ benzo 1, 4] oxazi.n- 4- e m de (940. eq, 3.8
mmol ), obt ai né&F{Ys B?Seﬁé‘f’g’l[‘lfoﬁﬁl’%ﬁfusé‘%ﬁhwz9%%%%)?9‘5 %‘9{‘3419 6%6RillHhe Hine

am nophenyl )prc@B%z BORt A vistold lgluldl(sdolﬁg,zo% Zielyol ), obtained in preparation

of o do. (265 RNV BBl PRy Hodry itk b 226 10 Hao Hektdd at 90

C for 24 h. Thg;, mem:m qmmqﬁinwt% 8\, 2H)| pbedd, w=6.b 184 by, 36(536(&63&@8&[@ t he
organi c | ayer was wash er, brine, then dried 2804% 0{3
condensed. TheZH)e%?QiGeJTﬁa‘)stcziﬂ)o?r%Q 8P ABnd): idPn- @t(ﬁyIB’Hé’c’é?Saﬁt’eI fidhexanes

as eluents to gpta wc;h‘%@ﬁ%l d65@%7%|g&9ﬁi§ﬁcsaﬂ—1)t Biogk. 1loi (aehti€sD Q). Y, 60%

VO 03/ 033481 PCT 1 BOST 04575 1 ? 1H N 200 , CDC13) 8: 1.17 (t, J=6.
Hz, 3H), 1.23 Ri(neat)wn 6 3pP3, 2839 1742, pG16. (bs lH N-H), 2.90 (d, J=6.4 Hz,
2H), 3.20-3 6 B S0 (doo WEB1H Hz, 4,05-4.25 (m 4H), 6.56
(d, J=8.3 El\é[% %k‘%é 35] aro[rrau]gs 4H) 7.06 (d, J=8.3 Hz, 2H. 5 IR
(neat) cm 1: 3395, 2977, 1740 1616. '

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

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].



Mass mz (Cl): 398 [M, 399 [M+ 1]. Exanple 29

2- Et hoxy-3-[4-{2- (3, 4-di hydro-2H benzo [b] [1, 4] oxazin-4-yl)ethyl am no}

1o phenylWproopzmasi c acid 0 CO2H ()~ N j~NH CEt Ethyl 2-ePQOABOZIP7

{2-(3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazin-4-yl)ethylam no }
phenyl ] propanoate (960 ng, 1.0 eq, 2.41 mmpl), obtained in exanple .28, was
hydrol yzed by treating with LiOH H20 (3%) ng, 3 eq, 7.2 minol) in NbCH—THF
15 water solvent mxture at RT for 3-4 h. The reaction m xture was
condensed, diluted wth water and acidified (pH at 4-5) with aq. HC.
Finally the crude acid was extracted with ethyl acetate. The ethyl acetate
| ayer was dri ¢gafpr2304), condensed, and chronatographed using MeOH and

CHC13 as eIuents to d as 1 |ck I| d 370

42% . 20 1H NRFE 9%%@%’% I epapib{iT Hjhiazig 4y rgpﬁla 31 Ebs 1H

N-H), 2.90 (dghelg-iﬁic dparBidikid Adinindsal3 (dd, J=14, 4. 3 Hz, 1H), 3.20-3.65

(m 8H, 4.02 (d =6.49, 4.4 Hz, 1H), 4.21 (t, J=4.4 FE, 2H), 5.00 (bs,

ﬁZOZH)zl_DG:SSREd :[J)-l gg%(g 60- 26.85(ar 2tics 4H), 7.06 (d, J=8.3
, . nea (o r 9 1727,

371 [M+ 1]. WD 03/ 934 1 PCT/ 1 §§2H103 éig;;:;\30~ﬁH%Hzn1z (e

2- Et hoxy-3-[4-{2-(3, 4-df ﬁ- HbenOHtb] [ 1, 4loxazin-4- yI)ethyIanlno}

phenyl]pro?anoic acid arginige salt C O~ CO2H NH2 CN | NHTNH2 NH Cet CO2H

NH 5 The tl i i .
144 C) fr Oml 2 A C Corg&?ul{gl d Wafs Pr egc oxygi3 {3@(3t4[c%ﬁygrl>-3¥¥-§e%zos[gj[i,g]ﬂgigﬁn-zl- 142 -

yl)propylamino} phenyl]propanoic acid (- 110 mg, 1 eq, 0.27 mmol), obtained in

example 26, and L-arginine ( 47.9 mg, 1 eq, 0.27 mmol) was taken in dry MeOH (
2.0 ml) was stirred at RT for 2 h to get a clear solution. The solvent was condensed,
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%).



et hoxy-3-[4- {2-(3, 4-di hydro-2H benzo[b] [1 , 4] oxazin-4-yl)ethylam no
}phenyl] propanoic acid, obtained in exanple 29 and L-arginine, by

fol | ow ngwOle/03348i | ar procedure as descri bed for exanpl e PRTABLM4BGanpl e 31
Met hyl 2-ethoxy-3- [4-[4-{2-(3, 4-di hydro-2H benzo [b] [1, 4]

oxazi n-4-yl)ethoxy} phenylam nonethyl] phenyl] propanoate O CO2Me ja Okt
aN) O A m xture of

4-{2- (3, 4-di hydro- 2H benzo[ b] [ 1, 4]oxa2|n 4 yI)ethoxy}anlllne (305 15 ng, 1

P i ehemny nERAA B N 2153 8 1 e 12 T I, Lol B 32 at i on

5, activated (BplleplN Hl) 59(!3(&193—((4}1%) 2H)ar3dzop3 6’$€ﬂrj é{H?)J- 3@15 (t01%.£Hz, ﬁ{)g.lmml )
in dry DCM ( action mxture

diluted wit h ‘bQ-‘h P%G@t‘&@eﬁ("ié‘é ng)" Hzmé‘é}aéoﬁovﬁ %(a&anaﬁ%&wﬁ? b Bomat o e

dried (Na2SO4)y, angl 20 condensed. The crude nmass was dissolved in dry
met hanol (6 m) and copc HO (125 L% was added at 0 C, foll owed by
NaB( CN) H3 (511 emhﬂ% ‘8895, 29871 M%i916G n  portions. The reaction mxture

was stirred atMstgl/;@jI 3o vafdoermthat it was diluted with ethyl acetate
(100 m ). The organic Rayer was washed wth aq. sodium bicarbonate, dried

(Na2S®™4), and condensed. The residue was chromat ographed 25 using et hyl
acetate and h?%%@%ﬁ § obtain the title conpound as thick oil (525 ng,
85% . WO 03/0 PCT/ 1 B0O2/ 04275 104 'H NVR (200 MHz, CDC13) 8: 1.16 (t,
J=6.9 Hz, 3H) 2-Ethp3y-3bld; {2-(Bikdihy dzo-3Hl- lq«ﬂlzo[bj{iﬂltacazmr‘&yl)%hﬂzm@%z (m 1H),

349(t 75 (m 3H), 3.71 (s, 3H), 3.99-4.12 (m
4.15- ho 23"%”‘%*’“‘% E‘ga 6. 90((aro;|)atics, 8I(-I), 7.;% (d: J:7.8,(2H),

7 28 (d, J=8.0, 2H). 5 IR (n 1' -3405 (br), 2927, 1746, 1606. Mass
mz (Cl): 490 [M, 491 [ M ] anpl e 32
CO,H
N

I/\NH OEt

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].



2- Et hoxy-3-[4-[4-{2-(3, 4-di hydro-2H benzo[ b] [1, 4] oxazi n-4-yl)ethoxy} 10
phenyl am nonet hyl ] phenyl ] propanoic acid 0 / CO2H NH Cet aN) ja ~O

Met hyl 2-wOhoeng348t [ 4-[ 4- {2- (3, 4-di hydro-2H benzo [b] [ 1pP€I/AB02/04275

oxazi n-4-yl)ethoxy} phenyl am nonet hyl ] phenyl ] propanoate (520 ng, 1.0 eq,
1.06 nmol ), obtained in exanple 31, was hydrol yzed by treating with
LiCH.H20 (134 nmy, 3 eq, 3.18 mmol ) 15 in MeOH THF-water solvent m xture at
RT for 3-4 h. The reaction mxture was condensed, diluted with water and
aC|d|f|ed (pH %&am¥\%&klaq HCl. Finally the crude acid was extracted out
by ethyl acetate he ethyl acetate |ayer was dried (Na2SOQ4), condensed,
and chr onat ogr agibdxy3i[#¢2- m&m@ﬂcb -PHIBE3zEB] [EU]oapiis-dtyd)eadlahino} he desired
conmpound as thick Hkguid & (i%%_ 30%3 20 1H NWR (200 MHz, CDC13) 8: 1.18
(t, J=6.9 Hz, ?&f‘}y .%@“’C’ acid gpginine splioy 3 50 (m - 2H), 3.22-3.75 (m 6H),
4.00-4.18 (m 3H), 4.2 4. 25 (m 4H), 6.00 (bs, CO2H), 6 60- 6.90
(aromatics, 8H), (d J83 2H) , 729(d J83, IR (neat) cm 1:

3390 (br), 2927, V1] 5 WO
03/ 033481 PCT/ |1 B02 42%05 W'\[ H%
2- Et hoxy- 3-[ 4-[ 4-{2- (3, H-b@rh':io[b] [ 1, 4F&%hizi n- 4- yl gt hoxy}

phenylanlnonethyl]phenyl]propan0|c acid arginine salt O CO2H NH\ OEt N

~0O NH2 NH r 5NHZhe gtleaappaipl praspreparedasof free flowing solid (mp : 142 — 144 °C) from 2-
2-ethoxy- 3-[4- Eﬂab{(}?-?s([ﬁ-’ {ﬂf(gh-%ﬁiq’ﬁ%_-ﬁfbgﬁzgﬁoﬁl[l1,34]]éxjazﬁiléegf(l?éflyqanﬂiho}phenyl]
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%).



yl ) et hoxy} phenyl am nonet hyl | phenyl ] propanoic acid (110 ng, 1 eq, 0.23
nmmol ), obtained in exanple 32, and L-arginine (40 ng, 1 eq, 0.23 mmol)
taken in woyw3obE€H (2 mM) was stirred at RT for 2 h to gerCaaBixar7s
solution. The solvent was 1o condensed, the residue was azeotroped with dry
benzene and dried over vacuum punp to obtain a solid mass (100% yi el d),

: 154-156 C. Exanple 34
[ 2S, N(1 R) ] - N- (2- hydr oxy- | - phenyl et hyl ) - 2 ethoxy 3-[4-{3-(3, 4-di hydro-2H 15

benzol b1 [ 1,41 oxpziik 30 ML OB A DRI Y PEPR T A% Nod f, FOF N

H To a soluti
2- et hoxy- 3- [ 4-3=88( 3134-3ihy.dz Om2 Hipsnwo(t i Y, Bk, @887 B81354.75 (m, 3H), 3.71 (s

yl ) propyl am ng r i C ac , ) |ned in
el e 2 n SOV S T SRl ek fie. (30565, By RIS, 2

i sobut yl chI orqf:qrgnmqgmg(@s_gb 219).eq, 10.4 mmol) was added dropw se at 0 C.
The reaction mxtu red at RT for 30 min followed by addition of
(R - phenylyl f&(ﬁﬁﬁt) ﬁ%s (b?) &% Hﬁmﬂflq{)ﬁol) The reaction mxture was
further sti rrqqa@tm/y\@;@&(g@?[ﬁlg&]gll?ﬁwl] B02/ 04275 106' RT for 16 h, which was
then diluted with wash with water and brine, dried (Na2804) and
condensed. The residue was chronmat ographed using ethyl acetate and hexane
to obtain the E*atnhgegpnpound as faster noving (S, R)-diastereoner (620 ny,
23. 7% vyield), fol | owed rel atively sl ower noving R) - di ast er eoner,

(R
(630 ng, 5 24%-Fthoxgp: [4ﬂ61{2r(%»é dmyglwﬁbl b engofbdi1, %&zw&wq@@qy} on of (R
R) - di aSter?(P”‘;ﬁheﬁlmﬁﬁﬁoﬁﬁ&hgﬁﬁle&lﬂ]}%ﬁ?ﬂm{@aéé 1H NWR (200 MHz, CDC13) 6:

1.14 (t 91 (quintet, J=6.8 Hz, , 2.90
(dd, J=12 and 5.8 Hz; 1H) ®(dd, J=12 and 3. COgH19 (t, J=6.8
Hz, 2H), 3.25-3.60(m 6 60370 mW—SBand 10 3.9
Hz, 1H), 4.22 (t, J= 4.4 6. 50EY. 40 (aromatic

and amde-NH, 14H). IR (neat) (br) 2927, 1660.
k/o

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



Mass mz (Cl): 503 [M, 504 [M1]. 15 Exanple 35

[ 2R, N(1R)] - N- ( 2- hydr oxy- | - phenyl et hyl ) - 2- et hoxy- 3-[ 4- { 3- (3, 4-di hydr o- 2H
benzo[ b] W0,08)8348¢i n- 4-yl ) propyl am no} phenyl ] pr opanam de @CI/IB§2RM12750( NJ L
\N\ Cet H The title conpound is obtained by following the simlar
procedure described in 20 exanple 34. 1H NWR (200 MHz, CDC13) 8: 1.16 (t,
J=6.8 FE 3FD 1.24 (s, 1H), 1.91 (quintgy, J=6.8 Hz, 2H), 2.80 (dd, J=14,
7.5 Hz, 3.06 (dd J=14, 3.9 Hz, 1H), 3.17 (t, J=6.8 Hz, 2H),

3. 25-3. 60 (n] E%%B ;8 3.90 (in, ZFD, 3.89 (dd, J= 7.5, 3.9 Hz, 1H), 4.22
(t, J= 4.4 He ¢3388-5.00 (m 1H), 6.45-7.35 (aronatics and ami de- NH,
25 14H). WO 032-@38)4@-33 [BA/{2 1882/ diMka1#b-2 HLBehzo bR 1 (4fwexakih- 4Gyl)etho;8_/$99 (br), 2927,

S N IR - N Co iR e bR ey Uptoproio 2T ACRDIS S8l 3. ( 3. 4- di hydr o- 2H

benzo [b] [1, 4] oxazi n-4-yl ) propyl am no} phenyl ] pr opanam de hydrochl ori de
salt OO/ (S) OH.HO OCEt H To a dry nethanollc QF] solution (2 m)

[2S, N(1R) ] - N- ( 2- hydr ---enylethyl) 2-
3- (3, 4-di hydr o- 2H—be b] xBH| n- OF
yl) propyl am no} phenyl -rOo.n 95 ng, 0719 nnDﬁ) obt ai ned i n exanple

34, was added and the m urg s~ stirred RT for 5 mn. Then the
reaction mxture was conde sed and azeotropea\p/\hgﬁﬁmw N#@gene on rotary
evaporator._ The residue was dried on high-vacumH o obt n the title

conpound as’ a brown solid mass (100%
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



yield, 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] W0,08bs348ri n- 4-yl ) propyl am no} phenyl ] pr opanam de RrgadnBe4e1s de sal t
ool d ~R ~, HOIL L\ / I H(R NOCE H20 To a dry nethanolic HC
solution (2 mM) [2R N(1R)]-N(2-hydroxy-I|-phenylethyl)-2- ethoxy-3-[4- {3

- (3, 4-di hydro-2Hbenzo[ b] [ 1, 4] oxazi n-4p.yl) propyl-am no}phenyl ] propanam de
(95 ng, 0.19 mol ) obtained in exarrpl e 35, vvas added and the m xture was

stirred at RT hen s .condensed, and

azeot r oped umé{gf‘ﬂ%rﬂogﬁ’i%%as @8@ g’reg % WA g??@‘n?f\ﬁ“@%/ 033481
PCT/ | EO 2/ 0427;5(1\13;31&) \smg cdﬁdeﬁ@domrd(}egmmmmm@og@ﬁmm tsihd ethili debtate@atpound
as a brown solid nmass 10%|e . 69-70 C

2 E hoxy - 3-  4-1e8seao 40h 5 SPeBRmetci xS 5 AP AR ieORT 3B ¥ no)
phenyl ] propang. w364, ﬁﬂE%&lbeblﬁﬁ\\l'dly Sowér, mbvidg wmlﬁ%ré@ner\ M3d nEt H A
m xture of nethanolic solutio of 2-et hoxy- 3- O({34d|hydro 2H
benzo[ b] [ 1, %] o el Mhp%pwcah% Ha?léh&hmtﬁ%a%afc%c@) igsteseqmer 18 eq,

0.19 10 nmmol) &lg@rﬁ;e@erde}gaﬁlpgxgrrpl e 2 and magneS| um hydroxide (5.6 ng, 0.5
eq, 0.095 nmol) was heated at The resultlﬁ% sol ution was

condensed, aze NM%&?OOVMHH %@ﬁbbﬁel é‘héF ﬁﬁe%%ﬂa IL24dei BE: dA1KAgR b acuum
punp to obtai nidghentidme2.90 (dd, =12 and 5.8 Hz, 1H), 3.06 (dd, J=12 and 3.9 Hz, 1H),

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).



conpound as free flowng solid (100%vyield, np: 132-134 C). 15 Exanple 39
[2S, N(1R) ] - N- (2- hydr oxy-1| - phenyl et hyl ) - 2- et hoxy- 3-[4-{3-(7-fl uoro- 3, 4-di hyd
ro- 2H bewdBlo}34pil, 4] oxazi n-4-yl ) propyl am no} phenyl ] propame?mmezm?lz’xs OO0l [/
(S) OH NHR Ct NH To a solution of racemc

2- et hoxy-3-[4-{3-(7-fluoro-3, 4-di hydro-2H 20

benzo[ b] [ 1, 4] oxazi n-4-yl) propyl am no} phege%ll ] propanoic acid (1.8 g, 1.0 eq,
4.48 mmol ) obtai ned in exanple 17, in (25 m) and triethylamne (2.49
m, 4 eq, oformate (875 L, 1.5 eq, 6.72 mml)
was added WO OI%/ g%g)o%’)i éﬁ%@é%&&% 109 dropwi se at 0 C. The reaction

m xture was stuudsedzatnFo3f[n, 82 (Mi].foll owed by addition of

(R -phenyl glycinol (1.23 g, 2 eq, 8.96 mol). The reaction m xture was
further stirred at RT for 16 h, which was then diluted with DCM washed
with water angkdMgiege dried (Na2SO4), and condensed: The residue was

chr omat ogr aphed usi 5 ethyl acetate and hexane to obtain the title
conmpound as’ fa@tg&a@gﬁ ghydox R} -phgnyethrh-2enthexy 3o i3ng,4-dihydrogd i q) |

fol lowed by r %&Eb[ﬁﬁh)ﬁ]éﬂaﬁi‘ﬂ%—ylw Chﬂgmﬁlﬁ}pﬁ)nyl]Hfﬁhﬁhﬁﬁ'ﬁﬁro&ﬁ)}ﬂie@k 32 %

yield), both as viscous liquid aractérization of R) - di astereoner is

descri bed in exanple 40 (next exarrpl e). [a]D - (c 1.0 CHC13). 10 1H
NVMR (200 MHz, CDC13) 6: 1 =6.8 Hz, 3H), @s (quintet, J=6.8 Hz,
2H), 2.92 (dd, J=14, 5. m} 3.08 (dd =14, 3.5 Hz, 1H), 3.22 (t,
J=6.4 Hz, 2H), 3. 20- 3. 40 / o H 3HeY (t, J= 5.2 Hz,
1H), 4.23 (t, J= 4.4 Hz, . 1 6. 40-6. 60 and 6. 90- 7. 40

(aromatics and am de- NH, 13 . 3405 (br), 2933, 1660, 1615,
1514. F 15 Mass m(z (Q): 521 [MH 522 [ Mk1].

To a dry methanolic HC1 solution (2 ml) [2S,N(1R)]-N-(2-hydroxy-1-phenylethyl)-2-
ethoxy-3-[4-{3-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-

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

O :
[ :: j i :
R H

NK/\ ( ) NWOH Hcl

- oet H

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



Exanmpl e 40 [2R N(1R)]

-N- (2- hydroxy-1 - phenyl et hyl ) - 2- et hoxy-3-[4-{3-(7-fl uoro- 3, 4-di hydr o-

H benzo[ bWo[oYpad4exazi n- 4-yl ) propyl am no} phenyl ] pr opanam decz0Be0D4&s / /[ J
(RR OH N/ I =H(R \N\ Ot H The title conmpound is obtained during
synt hei s of exanple 39 as another diastereoner (R R). [a]D 17.4.(c, 1.0
CHC13). WD 03/033481 PCT/1B02/ 04275 110,04H NVR (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,

J142and73Hz =1 o, J=6. 4
Hz, 2H), 3.25 s 4%16% %?1 h@)vac (n}l% c%m%a}rbtAnf %ﬂé‘ﬁ%@o dg% gro SE)hg’ m%%_(é(SO/é

(dd, J= 7.3 ang@eld,@p:o,709)., 4.24 (t, J= 4.8 Hz, 2H), 4.88-5.2 (m 1H)
6.4- 5 6.60 and 7.00-7.40 (aromatic and am de-NH, 13H). IR (neat) cm1:
3398 (br), 2929, 1660, 1616, 1513. Mass niz (d): 521 [M, 522 [Ml1].

Exanpl e 41 t0 Exam le38

[2SN(1R)]-N-(2-h r I-phen | et hyl ) - 2- et hox dr o- 2H
benzo[b] [ 4]%3%‘ XM‘ W)(%d{vawdémzﬁ%?wéWil]‘ﬁ?’@ﬁﬁﬁ%ﬁw@w&?&% K| oride salt
AN OO / (Phen é{nfa?an&il@bmdm@a edifith s¥t N H To a dry nethanolic HC1
solution (2 m E N(1R)] - N- ( 2- hydr oxy- I-phenylethyl)-2- et hoxy-3 -[4-

{3-(3, 4-di hydro- 2H-benz [b] [ 1, 4]oxa2|n 4

Neaullh

A mixture of methanolic solution (2 ml) of 2-eth0xy-3-[4— {3-(3,4-dihydro-2H-

+2

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 @) [ )
\C[ j i :
“ S) i
N ( N/F}/OH

(

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



15 yl ) propyl am no} phenyl ] propanam de (95 ng, 0.19 mmol) obtained in exanple
34, was added and the m xture was stirred at RT for 5 mn. Then the

react i on woXB083&81 was condensed and azeotroped using dry [PERABORO4QTS Ot ary
evaporator. The residue was dried on high-vacuumto obtain the title
conmpound as a brown solid nmass (100% vyield, np: 74-75 C). 20 Exanple 42
[2R, N(1R)] - N- (2- hydroxy-1 - phenyl et hyl ) - 2y gt hoxy- 3-[ 4-{3- (3, 4- di hydr o- 2H
benzo[ b] 11, 4] oxa2| n 4- yI )propyl am no} phenyl ] propanani de hydrochl ori de salt
O O OH HC (R) (m b H OEt'H H WD 03/ 033481 PCT/ |1 B02/ 04275 111 To
a dry net hanol Ié)p 5 ak O IT&]ﬁ r?agtlﬂxr jmxture was stirred at RT for 30 min followed by

2R, N(1R) ] - N- ( 2ddayehr &x») @ mar) reacti e
ES (3(4 213 hydg %benzgfh%@%ﬂgzgil ﬁZe i pro;g)yl[ghnel ﬁ%toﬁe lxﬁuf was

propanani de (95 stgred Pl)l%lbt“éﬂcr]i’e‘ﬂaslthe EtEBC Mool deth et t he
m xture was st hkd Bishea &I N¥9503, ﬂd%ngéﬂ% THE rdsRAE Waf Qhﬂné%o%faﬁ?em,l

condensed and 5 azeotroped using dry benzene on rotary evap
resi due wasSdr F8Hl #tat ghd hoepme Um dbirinheatifte corapauint| s fogapmoridg 8, &)- br own

lid 10 7
?O)I (S)ma gs[g {gﬁg%@&hg’ ﬁﬁgrné’? %ﬁ%eyﬁ‘%) 5‘?@@]}’ xr;é%“‘%?q% SOPeLESEIE R &) phenyl

]- 2-et hoxypr Oé@ﬁ@rﬁ:@mg{@( 0(1sy, 3@)%}}}’16111) Opth as Niseous] lajuit. Gharhcl(enzatlﬂm Of BOH) .

R)-diastereomer is described in example 40 (next example).
[a]p: -7.0° (¢, 1.0 CHCI).

10 'HNMR (200 MHz, CDCls) &: 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).



1H NVR (200 MHz, CDC13) 8: 1.19 (t, J=7.4Hz, 3H), 1.94 J=7. 4Hz

2.90 15 (dd, J=14.0 and 7.0 Hz, 1H), 3.05 (dd,H)J:14.o éﬂa 4. 9Hz, ’1H)2H)é 21
(t, J=6.9MD,03Bb81 3.25-3.40 (m 5H), 3.40-3.62 (m 1H), #CO0B&/@ZYm 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) cnf1:3500, 1725. Mass mz (O): 385 (Mrl). 20
Exanple 44 (+)-(R-3- [4- {3-(3,4-D hydro-2H benzo [b] [1, 4]

oxazi n-4-yl ) propyl am no} phenyl] - 2-ethoxypropanoic acid O OCN]J (R>CO2H

-N/ NH 25

R (200 o, a0 ekt opti oMk iR ﬁ%ﬁﬁ“”g@% et PR A
S dg 8\&2 14.0 arsd (Bs, NHHZOHL )82 (3d,0151{radnd3511212 0 Handi04( 141%nd334 f= (t,
R (m1HéH)§§%%tsgo %ﬁz, 353234 éﬁ‘%@( g‘gg%"}b (nflz@@ 348013963311 1H),
J=8.3Hz, 2H) 215; 358(daea=t73am4omommza (t, IVASHAPRH), (4€a8)5 2335&@%1

Exanpl e 45 Et 7-fl.uor 0- 2H- benzo[ b]
[Olzt 4] axa2| n- ?%15“37]@ (%Wn}fﬁlcﬁn lgﬁlfﬁ %ﬂ%t hoxypr opanoate F O i .J COREt
(8)- Etﬂ{\(hea%&ﬁhexs&@r)(mzamaéo,pllﬁﬁyllﬂ‘pr opanoate (2.20 g, 1 eq, 9.28

| ) obt d .
grr?7 f?uo?gn&ﬂssﬁﬂﬁ@?cﬁggﬁg@;ﬁgﬁf/%ﬁ 1, 4] oxazi n- 4-

Example 41
10 [2S,N(1R)]-N—(2—hydroxy~1-phenylethyl)-Z-ethoxy-3-[4—{3-(3,4—dihydr0-2H—
benzo[b] [1,4]0xazin-4—yl)pr0pylamino}phenyl]propanamide hydrochloride salt

o}
) ¥
(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 [)
[ :[ R

Quu

Et:



yl ) propyl brom de (3.30 g, 1.3 eq, 12.06 mmol) obtained in preparation 10,
and 15 anhydrous K2C03 (3.84 g, 3 eq, 27.84 mol), and tetrabutyl ammoni um
brom de wWb%3/08a381 0.2 eq., 1.85 mml) were heated at 90 CprCm/IHo042TH uene
(47 nL) for .20 h. The reaction m xture was diluted with ethyl acetate,
washed with water and brine. The residue was chromat ographed using ethyl
acetate and hexane to afford the title empound (1.78 g, yield 44.5% as
viscous liquid. 20 [a]Jo: -9.2 (c 1.0, Me . 1H NWR (200 MHz, CDC13) 6:

1.17 (t, J=7 Hz, L 1.2 =7 Hz, 3H), q, . J=6,8 Hz, 2 2.90
(d, J=6.5 Hz, Hfm ;w)é?ef%%nsﬁ%fz’&k mqutm'??n@. @M.}%ﬁgﬁ&mﬁtﬁv-%Pw{efh,yw%:6. 7
Hz, 1H), 4. 10-&hcX§-3-m-{34E)4-diby #6-26-6e8zd[B)[ 1, AoR#m-H §8)prophlamind) PRenfd, J=8. 4
Hz, 2H). 25 IR (neat) c¢m1' 3394 (byr), 2978, 1740, 1617, 1514. "Mass m z
(Cl): 431 (M+-I5roPapgm, /&5,3@8’10- mBBZIWSm PPIPIE i re addpd( apd. e

[ 4-{3- (7- Fl uor@ixdwd wilk binedaoat R+ RRPZAIn Whed the 4dacBdBiniinrd wis )cBhdR¥ddaRino}
phenyl ] - 2- et hoxypropanoic acid FO i Jl CO2H CEt N H_ 5 (S)-Ethyl .

3-[ 4- { 3- (7-F | uBRYTDed 1Eing et Rpnzene B o BPbE RROIA0E X Higj Tisidue was' dried on high-

yl') propyl am no}RRERYd bitein @hd e RnPBRMPRAL Lorbwn Eokk massgmo% R, MPleh-79bt ai ned
in exanple 45, was hydrol yzed using lithium hydroxi de nonohydrate (249 ng,

1.5 eq, 5.93 ¥ol), 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. 10 HCO and then extracted with ethyl
acetate. The eEimmpleddtate | ayer was dried over anhydrous sodium sulfate

si ng_ ot myt acet 6a- At A ERR A By I AR A B Fon RO ARBRUPL

titl e conpound2<thosymropynodt aki®4%9 as viscous liquid. [a]D -16.1 (c 1.0,

MeCH) . o
C[Nj ©lco,H
K/\N

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
@[N] RIco,H
K/\N

Et0° 'H

25 [o]p: 16.8° (¢, 1.0 MeOH).



15 Chiral HPLC. >98 %ee. 1H NWR (200 MHz, CDC13) 8: 1.19 (t, J=7.4Hz, 3H),
1.94 (quintet, J=7.4Hz, 211), 2.85-3.10 (m 2H), 3.10-3.20 (m 6H),

3. 40- 3. 70WQrep/02¥$1 3. 90-4.10 (m 1H), 4.10- 4.30 (m 2H), PETABOYW@S75 NH,
C>2H), 6.42-6.70 (m aromatics, 5H), 7.07 (d, J=8.3 Hz, 2H). 20 IR (KBr)
cm1: 3394, 1725, 1619. WMass nmfz (Cl): 403 (Mtl). Exanple 47
(S)-3-[4-{3-(7-Fluoro-3, 4-di hydro- 2H benzg [ b]

[ 1, 4] oxazi n-4-yl) propyl am no} 25 phenyl f 2- et hoxypr opanoi ¢ acid L-arginine

[ 1, 4] oxazi n- 4- Wd) priapydndm.E}, 1oy (dd; 2~1etomﬁwmmpmpi3cz1é(@h£l5 gIZiQQHU;g 1

ol ) wer o ¢ akanSPa0ury SHECRaoh: (o 1y T Go iy #084a2 (RroRb 5919 n. The

sol vent was r epe/ad, QH), ra;ﬁsayap@ym}boﬂ)@weﬁ:gkm{zbgﬁyene azeotrope. The

resi due was dri e? der, h vacuum punp to yield the title conpound as a
free flow ng s&f D&a'?y‘?leﬁéo Mp: 114-116 C. 10 Exanple 48

(S)-3- [ 4-{3- ( 7nikenarAChy 485111]\}I'¥gr0 2H benzo [b] [1,4]

oxazi n-4-yl ) propyl am no} enyl ] - 2- et hoxypr opanoi ¢ acid magnesi um sal t
[F<fIMg2+ H 2 15

(S)-3-[4-{3- (7ekhMpreds3, 4- di hydro- 2H benzo[ b] [ 1, 4] oxazi n- 4-yl ) propyl am no}

Ethyl 3-[4-{3-(7-fluore-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)
10  propylamino}phenyl]-2-ethoxypropanoate

F 0
\QN] _~CO,Et
Lo~

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).



phenyl ] - 2- et hoxypropanoic acid (1.13 g, 1.0 eq, 2.81 mml), obtained in
exanple 46, in dry nethanol (15 nL) was treated with Mj(Ow)2 (121 ng, 0.5
eq, 1.4 wolop/0334Fhe resulting m xture was heated at 55-60PCTfiB02/0A2Bh. The
reaction m xture was condensed on rotavapour, azeotroped with benzene, and
finally dried on high 20 vacuum punp. The sticky mass was triturated with
hexanes to obtain the desired salt as a;powdery solid (quantitative
yield). M: 240-242 C (dec.). WD 03/033481 PCT/1B02/ 04275 115 Exanple 49
Ethyl 3-[4-{3- g{afblhe0- 3, 4- di hydro- 2H benzo[ b] [1, 4loxazin-4-yl)

propyl am no} phenyl |- 2-nmet hoxypropanoate F O/ CO2Et IN W HS5 (5)-Ethyl
2- met hoxy- 3- ( 4(93-FeBRE@ Bl Hpdilydt @ 2H8Razd1}[1,4}0Rae4-y3)pPSpyiamink} obt ai ned
in preparation géL ]%2-%&{();:' uar o 3é 4-.éji hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 4-

yl) propyl br oni §8I-2s5thgxypropanei¢ agid 5= v )" bt ai ned i n preparation 10,
and anhydrous K2C03 (1.48 g,F3 ,010.79 nmol ), and tetrabutyl ammonium
bromde (576 ng, 0.5 eq., 1. ﬁﬁ?l) were heated at 90 Cin dry tol uene

(20 nL) for 9 h. 10 The reactio Kt'ure @dohhi t h et hyl acetate,
washed with water and brine. The rwei@wgﬁﬁy@t ogr aphed usi ng et hyl
acetate and hexane to afford the titl'e Nonpound (1.1 g, yield 73 % as

viscous liquid. [a]D: -4.0 (c 1.0, I\/leCJ—|)|Tl 1H NWR (200 WMHz, CDC13) & 1.25

(t, J=7.3 Hz, BHHEthyl. 89 (q, J=7.D[4HB-(72horo-3,4UMhydlE21 benzbTh| 14 |bitazinddd) |
3. 05- 3. 42_ (m 9 bp}i 36 gi% }?ﬂ-_ﬂé, h%}.(QC} (tn, J=6, 4’ Hze, ’135,1114. iLO- 4.30 (m '
4H), 6.40-6.70 PRt e -gefhoxyprepmneate (kg dscds 319°. mprD (dhisired By
3385 (br), 293é&amblelds, wh L?dm%é(ﬂusiné\/ﬂﬁﬁﬁlnfm%r&@e)morﬁia;drﬁtM(i-@ m§,01.5>é&,rml e 50
5.93 mmol), in methanol-THF-water at RT till all thé 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 OEt .  CO.H NH



(S)-3- [4-{3-(7-Fluoro-3,4-di hydro-2Hb enzo [b] [1,4]

oxazi n-4-yl) propyl am no} phenyl]-2-nmet hoxypropanoic acid F ON CO2H W H
(S) - Et hylwB-0pA43348t ( 7-f | uor o- 3, 4- di hydr o- 2H benzo[ b] [ 1, 4] oPaTiTRO240425

yl ) propyl ai ni no} phenyl ] - 2- net hoxypr opanoate (1.0 g, 1 eq, 2.4 muol)

obt ai ned in WO 03/033481 PCT/1B02/ 04275 116 exanple 49, was .hydrol yzed
using lithium hydroxi de nonohydrate (151;gg, 1.5 eq, 3.6 mmol), in

nmet hanol - THF-water at RT till all the startlng material is consuned (4 to
5 h). The reaction mxture was diluted with water, acidified (pH -4-5) with
dil. HCO and then extracted with ethyl acetate. The ethyl acetate |ayer

was dried over(sy3galpdr eusrsodidimdsebiakzofi]il 4o0e e - zﬁﬁfyrﬁﬁylﬁkﬁmbpt ary
evaporator. The re idue was chronat o(graphed usi acet ate _and

hexanes - met hK8Y! gfr? Oé‘mrBPaé‘PHraﬁidt(éO mes ]o?‘lzl Q%Aegﬂoﬂ)lc@ EHHPB EHIPRIES0 o,

yield 70 % asaise 190 1[a] 074 ndfel? weke t&k&ml\g%m hrah, 45LC. >98
% ee. 10 1H NMVR (20 ( cng @"- 19(§wntet - , 285310

(m 2H), 3. 30- stggreégt B"’H“]for@_@ h. ’§he¢§glv'@gt Wag MoV g)grgftawovrntpllq_\}zﬁd by4begz;en@t

J=4.2 Hz, 2H); afeiftdeb THO cfiiue WaQ@feH%ﬂeﬁh@gh Jacglgtn(ﬂl CH]T@ Reldizne 4k | R
(neat) cm 1' 3396, 2936, 1727, 1614, 151 389 (M+l) 15

Exanpl e 51 (S)coglpp&ﬂ({@@(freeﬁlqmngﬁ@dﬁyleldﬂ9@ffﬁb 2H— benzo[b]
[ 1, 41loxazi n- 4- @%p@y g no}  phenyl ] - 2- met hoxypropanoi ¢ acid rragne5| um
salt F OlaN C 02 /I~HwW M H

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.).



20 2

(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 m xture 25 was condensed on rotgyapour, azeotroped w th benzene,
and finally dried on high vacuum punp. The sticky nass was triturated with
hexanes to obt %I n é g desired salt as a powdery solid (quantitative
yield). WO 03/ 44bCT/ 1 B02/ 04275 117 Mp: 210-212 C (dec.). Exanple 52
Et hyl 3-[4-{3-KtBylnet hyI 7-f1 Bqﬂq337-4}udtd33’,d4’(ﬁhyﬂrb-bﬂnﬁdhz{)ﬂb][1[4].0x41]zmm(-§l;l n-4- 5
yl) propyl am no}phen anoateFOCOZEt NNIT ::,,,), 1", Cet

H Ethyl 2-et hd¥ypy2 é‘ Pr'i‘%b ﬁBﬂH’éf“e (500 ng, 1 eq, 2.11 mml)
obtained in preparation E

3-(2-nmet hyl -7-fl uoro- 3, 4-di Iy} 2 benzo[ b] [ 1, 4] oxazi n-4- yl ) propyl brom de
(670 ng, 1.1 eq, 2.32 mmol) Lo gned in prearatl on d@ gtand 10 anhydrous
K2C03 (875 ng, 3 eq, 6.33 mmD ahd tetr anxoni &im br omi de (340 ny,
0.5 eq., 1.05 mmol) were heat ed atl_9Q tofu@hde (11 nL) for 12 h.
The reaction m xture was diluted w eil\hyl dcetate, washed with water and.
brine. The residue was chromat ographed"hm ng ethyl acetate and hexane to

afford the 4i t(lspEthgpanﬁétmky(ﬁ@oarﬂmopmhﬁbpﬂo&ao% (800 tlpe 1fOry) 868 mwubyr e of

di ast ereoners as VI scous 1511 UI d 1.10-1. 25
(m 9H), 1.80-PWlHed(rf Prgparagorplly, éﬂrlﬂ;‘wm'%%%yéf% ée@eﬂb?@n“? in-4-
3.28-3.44 (m jf)opyﬁ)r&(&rdé (@5‘7(@11%%1 435 9Bmél) 0bbtdiiad hHreparétichO16}. 30d(m

3H), 6.40-6 romatics 20 (aromatics, 2H). IR(neat) cm 1i
3389 (br), 292991 qqﬁoqu@l(-l} 4813.3 Preq, 10. 79 mmol) and tetrabutyl ammonium bromide

(576 mg, 0.5 eq., 1.79 mmol) were heated at 90 °C in dry toluene (20 mL) for 9 h.
10  The reaction mixture was diluted with ethy! acetate, washed with water and brine.

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



20 Mass mz (C): 445 (Mtl). Exanple 53
3-[4-13-(2-net hyl - 7- Fuuor o- 3, 4- di hydro-2H benzo [b] [1, 4] oxazin-4-

yl ) pr opylamiono334phenyl | - 2- et hoxypropanoic acid F O CO2H iPCCEBOZO422%5 H WO
03/ 033481 PCT/ | B02/ 04275 118 Ethyl 3-[4-

{3-(2-nmet hyl -7-fl uoro- 3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n-4-

yl) propyl am no} phenyl ] - 2- et hoxypr opanoat ¢,(320 ng, 1 eq, 0.72 nmol)
obtained in_ exanple 52, was hydrolyzed usi ng I|th|un1hydrOX|de nonohydr at e

(46 ng, 1.5 eq, | - THE- wat er al | the
L e&ﬁéb}%@ak%ﬂfe i ot ooy e 3 el -5

di luted with waeimolfiCinGhdthedl-(HF water 2) R Will A1l clhd startnlrgahataﬂﬂ i$ &‘tﬁx@urﬁéﬁ (mact ed
wi th ethyl acetatg he et hyl acetate éayer was Qver anhyd ous

sodi um sul f at ePPah®)- JORdeATHPE g Hvas stilped ‘@%Bstﬁrata@fhﬁeﬁ(@flr g dtith dhs

chr onat ogr aphegicl shd éhefRbchanial wath dtish beiA4, o &g abéae dayleh &vat idtib@ o6@mMpouUNd
(190 ng yield 64@@ as VISCOUS liquid. 10 'H NVR (200 MHz, CDCl1l3) 8: 1.21
(t, J = 7.15 Hzan gii})ous godagm (sa fatq and Gorﬁsepjﬁatedsm rotary egg)ogﬁgﬁ H@@tres@ye-wag 8 Hz,

2H), 2. 90 3. 1001{{8511at85}1%hea Li]sgrég’etﬂﬁ efc@fhte@ﬁ')i heRarftd 3 184hdn8 and bﬁlorofon@ﬁto( dd, J

= 6.8, 3.9 Hz, 1H); 6.50-6.62 (aromatics, 5H), 07 (d,
J = 8.3 Hz, raffordﬂle(t}tlsrcyme%r@ (63383, yidd 3G %) sy viecous §98d- 1514. 15 I\/ass m z
(A): 417 (M), Exa

3-[4-{3-(2- rretwll)'E; {?ord P41 hydr o- 2 benzo[ b] [1, 41oxazi n-4- 20

yl )propylan1no¢h@ﬁéﬁyK]>28é&ﬁ©xypropan0|c acid magnesiumsalt F O 1:~Nw
N i OEt

10 'HNMR (200 MHz, CDCl3) 8: 1.9 (quintet, J=7.4Hz, 2H), 2.85-3.10 (m, 2H), 3.10-
3.38 (m, 6H), 3.40 (s, 3H); 3.90-4.05 (m, 1H); 4.24 (t, J=4.2 Hz, 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 (@) :
\©: j Coe 2+
N X2 | Mg
N A

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).



H2 3-[4- {3-(2-methyl-7-Fluoro-3, 4-di hydro-2H benzo[ b] [

1, 4] oxazi n-4-yl)propylam no } phenyl]-2-ethoxypropanoic acid (170 ng, 1.0
eq, 0.41 wooB)3348bt ai ned in exanple 25 53, in dry nethanolPCTABo/M275aS
treated with Mg(Owe)2 (17.6 ng, 0.5 eq, 0.21 mnol). The resulting m xture
was heated at 55-60 C for 7-8h. The reaction m xture was condensed on

r ot avapour, azeotroped wth benzene, and7finally dried on high WO 03/033481
PCT/ 1 B02/ 04275 119 vacuum punp. The sticky nass was triturated with

hexanes to obtaiat gdcned salt as a powdery solid (quantitative
yield). M: b[{fg ﬂfzﬂ?' é? I'—}xarrpl e 55 Ethyl

3-[4-{3-(2-nethyl -3, 4-di hydro 2H benzo[ b] [1, 4loxazi n-4-yl)

propyl am no} pﬁer}%é}]as% et hoxypropanoate O Nz~ i J CO2Et N CEt H Starting
from et hyl b (4-am nophenyl ) propanoate (438 ny 85

mol ) obtained in li:thylpaHft-{-’e@-methah’bl-ﬂsm(@3,ﬁﬂwoﬁmbWNyﬂﬂ61OZ‘PE‘“"“

benzo[b][1 4]‘8‘}:&' lamﬁ‘n‘éﬂrﬁﬁﬂ Q{h%%ﬁ%gﬁ'ﬁm ng, 1.1 eq, 2.32 mmvol) obtai ned

in prepar ow ng procedure of exanple 52 the title

conmpound (300 ng, yield 35F% was al ned in the formof mixture of
di astereoners as vi scous I|q H NVR (2008%—1?t CDC13) 5: 1.17 (t, J
2

= 7.0 Hz, 3H); 1.23 (t, 6 ~25'= 6.4 Hz, 3H);
1.80-2.00 (m 2H), 2.91 (d J = 6. 3.6+ 3.42 (m 7H); 3. 45-3.65
(m 1H); 3.95 (t, J = 6.7 Hz, 41@}4 0 (m 3H), 6.53 (d, J =8.3 Hz,
2

m
H:; 6.65 (t, J = 7.8 Hz, 2H); 679(d J =7.8 Hz, 2H); 7.06(d, J = 8.3
Hz, 2H). IR (B&at)-ethioxy3- (@4Binophny])pr2paeate 170P1me, 6es 2- 11 53po)) obtpinghisis i 7

(Q): 427 (M+11)epara arrpl © 56 3-(2-methyl-7-fluoro-3,4-dihydro-2H-benzo[b][1,4]Joxazin-4-

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



3-[4-{3-(2-nethyl -3, 4-di hydro-2H-benzo [b] [1, 4] oxazin-4-yl)propyl am no}
phenyl ] - 2- et hoxypropanoic acid ~ O CO2H OEt 25 H WD 03/033481

PCT/ | B0O2/W0235334820 Et hyl PCT/IB02/04275
3-[4-{3-(2-nmet hyl - 3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 4-

yl ) propyl am no} phenyl ] - 2- et hoxypr opanoate (300 ng, 1 eq, 0.72 mol),
obtained in exanple 55 was hydrol yzed fgklowi ng the procedure of exanple
53 to obtain the title conmpound (170 ng, yield 61% as viscous liquid. 5

1 M (2001 19 S5 B i

3H); 1. 80- 2. 00 ¥ 2H) ,
4.10-4.30 (m yl)brl)pylaﬁmﬁo}(phSnyl]zlﬂethﬁi%H)paM’d}e (380 5@ (Idzq, (;)'17":'11&103) d‘ﬁlalneaHh 6. 64
(t, J = 7.8 Hz, H% 7%é A 2H) ﬁy 2H) .
IR (KBr) cm 1:°4%9 522@'#2 y s%e ‘1%121871“1“11%%‘/ rmﬁ!@ﬁ wagghy ae (4@15&& 13%9(1 S(MF1) .
Exarrpl e 57 3-[deq ﬁm{oZ)‘ N tokeylan Sl AHE v hOR B ﬁil@ﬂﬁ@stﬁ@ﬁlg [ndateHal is consumed

oxazi n- 4- yls)propyl am no} phenyl ] - 2- et hoxxpropanm c.acid magnesiumsalt 15
\ XCO?IMR+ 5 N G S olheppastipn mlxture was diluted with water, acidified (pH ~4-5) with dil.

3-[4-{3- (2 et Byl adi fheflickitAidQ- with laﬁsllzﬁk{eﬁle{ Jrhé]eﬂiy@%bé?atéiéryle) Wa®BYbABI0}

phenyl ] - 2- et hox¥lpr opan0| c acid (155 ny, eq, nmol obtained in
exanpl e 56 andhXgromnedpun pel %eﬁ@dcwcgﬁ@ﬁf @rmawmorat% hesssideg vl t as a

powdery solid o@&nay eH%Tsfn GnefileRbndl Bl & ARGd RECHEIM G0 BXBTPI €
54. Mp: 102-104 C. 3/ 033 81 PCT/1B02/ 04275 .
mg, yleld 64%) as viscous liquid.

10 'HNMR (200 MHz, CDCL3) &: 1.21 (t, J = 7.1 Hz, 3H), 1.36 (d, J = 6.4 Hz, 3H),
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



121 Exanple 58 Ethyl (2,S)-3-[4-{3-(2-nmethyl -3, 4-di hydro-2H benzo[ b]

[ 1, 4] oxazi n-4-yl) propyl am no} phenyl ] -2-met hoxypropanoate C O COR2Et F-j
W N 5 Hvossasi4sng from et hyl (S)-2-nethoxy-3-(4-am nophecylBara@pznoat e
(500 ng, 1 eq, 2.24 mmol) obtained in preparation 21, and

3-(2- et hyl - 3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl brom de (666 ny,
1.1 eq, 2.47 mmol) obtained in preparati}1 n 18, and followi ng the procedure
of exanple 52, the title conpound (340 10 ng, yield 38 % was obtained in
the formof m xture of d| ast.ereoners as viscaous, |i . AH NMR (200 MHz,
CDC13) 6: 1.25'3cHum pump7Lhe spﬁky BRgswag trg:BraEe& Wi hexeneg tq_ﬁbtalglq}e dem_{edas(gltz 00
(m 2H), 2.92 a(s%po%dcry@oﬁd@antﬁkﬂ)vey@al@z .50 (m 9H); 3.90 (t, J = 6.2 Hz,
1I—|),410430(n17 6.54 (d, J =8 3Hz 2H) ; 665(t,J:7.2Hz,2H);
6.80 (d,1J 15MRHOIRCoopy. "7 05 (d, J = 8.3 Hz, 2H). IR (neat) cm 1:
3398 (br), 2928, 1741, 1613, 1520. Mass rﬂz (Cl): 413 (M+l). Exanple 59 20
(2,9)-3-[4-{3-(2-net hyl -3, 4-di hydr o- 2H benzo[ b] [1, 4loxazi n-4-

yl ) propyl amd no¥ ¥ 3P - 2- met hoxypr opanoic acid O CO2H N N V W H Et hyl
(2S5)-3-[4- {3-gdyet hyl - 3, 4- gliphysl{0neir; yilgiazdii. rohh—ﬂlﬂ%ﬁﬂ[lnf]éxazmA—yl)

yl') propyl am no}pFXenyI] 2- met hoxypropanoate (170 ng, 1 eq, 0.4 mol), 25
obt ai ned in exeiopylandm} Pmllh@-eél@

53, to

Kyprepanogtd owi ng t he procedure of exanpl e

@N]/ CO,Et
L~

OEt

Starting from ethyl 2-ethoxy-3-(4-aminophenyl)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



obtain the title conpound (100 ng, yield 63% as viscous liquid. WD
03/ 033481 PCT/ | B02/ 04275 122 1H NMR (200 MHz, CDC13) 6: 1.35 (d, J =
Hz, 3H); wo8G02480 (m 2H), 2.85- 3.60 (m 11H); 3.98 (ddpPCI/B02/04075 4.
1H), 4.15-4.30 (m 1H), 6.55 (d, J = 8.3 Hz, 2H); 6.65 (t, J = 7.2 Hz,
2H); 6.79 (d, J = 7.2 Hz, 2H); 7.05 (d, J = 8.3 Hz, 2H). IR (KBr) cm
- 1: 3391, 2930, 1727, 1608, 1506. 5 Mass m'z fC): 385 (Mrl). Exanple 60
(2S)-3-[4-{3-(2-nethyl -3, 4-di hydro- 2H—benzo[b]

L St & B ORY LA BRI 5 2B AR 2L 3 Ao grgs! U
{3-(2-nethyl -3y Hprgﬂ)}}lé&ﬂlh@}lﬁﬁh}h}iﬂé%ﬂpr&paimﬁ& @@@Zﬁgﬁﬂq, 0/177) RERBY bk &0k

phenyl ]'- 2 et hoxypr opanoi ¢ aci d 8 % obtained in
exanpl e ' 59, affFIROVEIIydidyze iﬁejlowen%th%ar%@sfulezofr?ﬁﬁmletS & ehuaip theditles sal t

as a powdery SQAmﬂ)uﬁd@W@@ﬁg t},ﬁqum%);ﬁlseisgausfﬁq{nldow ng the pr ocedure of exanple
54. Mp: 160-1 4- di hydr o- 2H benzo

C. rO
Db [ L 4] on stk MR (200 BeHp. GGt a7 rbohi 1.0 2 b ot daah a6 HaO |

CO2Et L\ N Oy 1kb§fo@fﬁ1'ﬁlﬂ ,bream R @y hon 402 4d,7 =73, 45 Ho, 1H), 410430
2- et hoxy- 3- (4- am no hengg anoat e({ﬂ%/ ) ( 37 “ )I’) obtained in

preparation 1, (Ia,rﬂd{)35 62 Sp?-gp(} 2f3 Nﬁ)dﬁ@dﬁdol 28, 3\/@E gﬁ)n@é‘heﬂ PC/HBOH);04275
6.79 (d, Y = 7.8 Hz, 2H); 7.06 (d, J = 8.3 Hz, 2H).

IR (KBr) cm™: 3393, 2974, 1726, 1617, 1503.
10  Mass m/z (CI): 399 (M+1).

6.5
3 Hz,

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.



123 benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl brom de (450 ng, 1.1 eq, 1.51mmol)
obtained in preparation 19, and followi ng the procedure of exanple 52, the
title conwownd3y843 ny, yield 69 %9 was obtained in the frernBafo4aisxt ure of
di astereonmers as viscous liquid. 5 1HNW (200 Mz, CDC13) 8: 0.97 (t, J =
7.0 Hz, 3H); 21.17 (t, J 7.2 Hz, 3H); 1.22 (t, J =7.3 Hz, 3H); 1.40-1.80
(m 4H); 1.91 (quintet, = 6.7 Hz, 2H)1@90(d J =6.4 Hz, 2H);
3.00-3.42 (m 7H); 3.45-3.65 (m 1H) 94 (t, J =6.4 Hz, 1H, 4.00-4.22
(m 3H), 6.52 (d, J = 8.3 Hz, 2H); 664(t J =7.0 H, 2H); 6.78 (d, J =
7.2 Hz, 2H); Exampless 8.3 Hz, 2H). 10 IR (neat) cml: 3400 (br), 2959,
1741, 1616, 1512@ IVBSS rﬂzﬁ) -$-{- 13 (24aethyMd)dihyara 1Pl Bereb] Hl 4]0xaz111- -yl
3-[4-{3-(2- propy 3, 4-di hydr.o- 2H benzo[ b] [ 1, 4] oxazi n- 4- y propyl am no} 15
phenyl ] - 2- et hoeeypylaglawﬁpbenédﬂr?dm@b@xwmn N H Ethyl 3-[4-
{3-(2-propyl -3, 4-di hydr o- 2H benzo[ b] [1, 4] oxazin-4

yl ) propyl am no} phenyl ] - 2- et hoxypr opanoate (305 ng, 1 eq, 0.67 muol),
obtained in exanple 61, was hydedlyzed foll ovvi ng the procedure of exanple
53 to obtain the 20 title co (177 g Eg% as viscous |iquid.
|H NVR (200 MHz, CDC13) 8: 0.97 (WN 1.18 (t, J = 7.2 Hz,
3H); 1.40-1.80 (m 4H); 192(QUIL&/6R e2|—|) 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, ; 6.79 (d, J =7.2 Hz, 2 ;.7.06 f)d, J = 8.3 Hz, ZI—%. 25 IR
(KBr) cm |: 35¥grtingdrom ethy} £3)-2-methgxy-3dpraminopheyypepancptsy 500z 1 agr494 853
(Me+1). WO 03/ 19%368105)1%/6(11 BOZ/ Odfeparatidt4 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

II wWw ol

preparation 18, and following the procedure of example 52, the title compound (340
10 mg, vield 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
15 =7.2Hz, 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
20 (25)-3-[4-{3-(2-methyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-
yDpropylamino}phenyl]-2-methoxypropanoic acid

Y con
LON

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),
25  obtained in example 58, was hydrolyzed following the procedure of example 53, to

obtain the title compound (100 mg, yield 63%) as viscous liquid.



Exampl e 63 3-[4-{3-(2-propyl -3, 4-di hydr o- 2H benzo|[ b]
[ 1, 4] oxazi n-4-yl ) propyl am no} phenyl]-2-ethoxypropanoi c aci d magnesi um
salt ~ COVNO®OB348t) 2+ N OEt H s 2 From PCT/IB02/04275
3-[4-{3-(2-propyl - 7-3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl am no}
phenyl ] - 2- et hoxypropanoic acid (164'ng, 1.0 eq, 0.39 mml), obtained in
exanple 62, and My(OWe)2 (16.5 ng, 0.5 ﬁ?, 0.20 mmol ) the desired salt as
a powdery solid ( quantitative yield) follow ng the procedure of exanple
54. 10 Mo: 104- C, np 4 _Et hyl ”
(28) 3 [0 3- (B PBLAOFREReRGEY 00 bt o 6012 PIDia} 852 a2 285
propyl ani no} pheeyin,-12E¥E e ar-opaate, 110, D1 SR8 m, 1), b.5¥e(d, N=83 i,
Starting from et hgl ES};Z- nmet hoxy- 3- ((4- ami nophenﬁl() pr opangat e I§1312' ng, 1
eq, 1.1.40 ) 0-8bttal idd W 2Hdpar @t 9422 2HKd.05'(d, J = 3.3 Hz, 21).
3-(2-propyl - 3, k- @iBdy&h 0-33bt, 20801292 0]16ds, 45p¢azi n- 4-yl ) propyl brom de (460 ny,
1.1 eq, 1.54 mmol) obtained in preparation 19, and follow ng the procedure
of exanmpl e 52, Magsa/g{(¢DS8%dMiddind (255 20 ny, yield 69 % was obtained in
the formof m xture of diastereoners as viscous liquid. 'H NVR (400 MHz,
CDC13) 5: 0.99 (t, J =6.8 Hz, 3H); 1.26 (t, J =7.2 Hz, 3H); 1.47-1.61
(m 3H); 1.69-Bxamplefd 1H): 1.89-1.97 (m 2H), 2.92 (d, J = 4.0 Hz, 1H);:
2.93 (d, J = 2} Kz )., )9 4( - . A %3430 (m
3H); 3.36 (s, AR ?6%E%§'f€h3@c1g’/4l ‘go e AL dnoA I Aloxtin Hybpropylhiiido}
phenyl]-2-methoxypropanoic acid magnesium salt

Cry
@
K/\N

H OMe

10

- 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

O]/\/
@[N CO,Et
K/\N
H

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-



3H); 3.31-3.48 (m 2H); 3.90 (t, J = 6.0 Hz, 1H), 4.06-4.10 (m 1H), 4.19
(g, J =7.2 Hz, 2H); 6.54 (d, J 8.8 Hz, 2H); 6.55-6.65 (aromatics, 2H);
6.79 (d, Wo93M3a8Hz, 2H); 7.04 (d, J = 8.8 Hz, 2H). IR (meatiBoxtae?s. 3396
(br), 2930, 1741, 1613, 1518. 5 Mass rrlz (d): 441 (M+l). Exanple 65
(2S)-3-[4-{3-(2-propyl -3, 4-di hydro- 2H benzo [ b]

[ 1, 4] oxazi n-4-yl)propyl am no} phenyl]-2-get hoxypropanoic acid O i ~ CO2H
W N 10 H Ethyl (2S)-3-[4- {3-(2- propy‘[ 3, 4-di hydro 2H benzol b]

0,55 mol ) 4’@%%%{8&% B AP TE He JoRf oh oW RGP M R ocadur o

of exanple 53 ioﬁl1|9 tah@fonbwiﬂg&h@pﬂasp@mfwa(eiﬁﬂplagz thé el cohdpotthd @SI3Vi scous
l'i qui d. 151HN|VR§ %C t, J—7 Hz, 3H); 1.44-1.67

(m 4H); 1.91 MEqifl t68t yas obiagge thz rﬁyrm of Bitwe 93 sélﬁﬁtersorpsrs a3 VEOYSs, 3H);
3.92-4.06(m 1 d. 460 (bs 2H) 655666(aromat|cs 4H); 6.78 (d, J =

7.4 He, 6 @ m 1: 3397, 2930, 1727,
1606, 1504 520 H\kl%/é‘ 4%09 MIES)CD(M? @Wit)J §2>5H7( W17 433772 Me+3): 1.2xanpl e
66 (S)-3-[4- {%OZ@BQMEH)? 14400'1! m@aq}g&@p@a&t&m 631 211),2.90 (4, T = 6.4

oxazi n- 4-yl ) propyl ani no} 5 7%‘6 - met hox ropan0| c acid magnesiumsalt 25
m,

WO 03/ 033481 Hd#/AtB0200472 3.65-26500 M) 394 (Vb 6.4 Hz, 1), 4.00-4.22
(m, 3H), 6.52 (d, J = 8.3 Hz, 2H); 6.64 (t, ] = 7.0 Hz, 2H); 6.78 (d, ] = 7.2 Hz, 2H);
7.05 (d, T = 8.3 Hz, 2H).
10 IR (neat) cm™: 3400 (br), 2959, 1741, 1616, 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

@ij/\/ CO,H
NP

OEt

Ethyl 3-[4-{3-(2-propyl-3,4-dihydro-2H-benzo[b][1,4 Joxazin-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).



NH2 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 wowmB)3348Dbt ai ned i n exanpl e 65 and My(Owe) 2 (14. PCrgBOAN4375eq, O0.17
mmol) the desired salt 5 as a powdery solid ( quantitative yield)
followi ng the procedure of exanple 54. My: 172-174 C. Exanple 67 Ethyl
2-isopropoxy-3-[4-{3-(7-fluoro-3, 4-di hydyg-2H benzo [b] [1, 4] oxazin-4-yl)
to propyl am no} phenyl] propanoate F ON CO2Et N H Starting from et hyl

2-i sopropoxy- 3s 24-a§%?ophenyl)propanoate (650 nmy, 1 eq, 2.59 nmol)

obtai ned in pr &3PS on 22" and 3- (7-f1 uoro- 3, 4- di hydr o- 2H

benzo[ b][1, 4] ozq@qsl(ﬂpwp)yps A1bihyalr 04 Ber(zd b1{ 1 Moxainl4-PhprogylmiNgyol ) obt ai ned
in 15 preparation 10, and foll ow 9 t he proce lur e of exanple 52, the title
conmpound (700 P Y]ﬁ %tlhaxﬂ’fo%n%ﬁa%c LEagnas SR i scous |iquid. 1H NVR (200
MHz, CDC13) S: 0.98 (d, J 6.2 Hz, 3H); 1.16 (d, J = 6.2 Hz, 3H); 1.23
(t, J =7.2 H, 3H); 1.81-1.88 (m ZFD; 2.85-2.89 (m 2H); 3.17-3.24 (m
4H); 3.33 (t, J = 7.3 Hz, RPH); 3.40-3.60 (m 1FD 3 99 (t, J = 6. 0 Hz,

1H), 4.11-4.23 (m 20 4H), b.4 tlcs 63 (d, J = 8.3 Hz,
2H); 7.08 (d, J = 8.3 Hz, 2H). n at) cn11 3 24939, 1729
1615, 1514. Mass niz (Cl): 445 IM2/04275 127
Exanpl e 68 2-1sopropoxy-3- [4- {3 (7l{LﬂB -d[ﬁ#dro 2H benzo [b] [1, 4]
oxazin-4-yl) propylam no}p enyl]propano c acid F O

5 2

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
26 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,



1i (N CO2H H 5 Ethyl

2-1sopropoxy-3-[4-{3-(7-fluoro-3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n- 4-

yl) pr opylaoiono3aBenyl | propanoate (600 ng, 1 eq, 1.35 mmol pCTABQ2A4RED | n
exanple 67, was hydrolyzed follow ng the procedure of exanple 53 to obtain
the title conpound (240 ng, yield 43 % as viscous liquid. 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=
14, 4.2 Hz, 1H); .3.16-3.34 6H); 3.42-3.60 1H); 4.06 (dd, J = 8.1,
02 b 1), #bI2I3 (ot 0l ot oG TH O AL 4B (40 bl 23, o
7.06 (d, J = 843 b, 6.3#")%1,HR&81@1%}iH};"'615$l6.6}93@&)n€é@16§,,2}§,9§.29 (d 1227214846,
1513. Mass mz (Cl): 41 éwﬁ 15 Exanpl e 69 2-isopropoxy- 3-

[ 4-{3- (7-f1 uordP374% §-Hydt-otz+henzo [b] [1, 4] oxazin-4- yl)propyl ani no}
phenyl | pr opanoircmagj hregpe s avsalv41F1813033s2+ My H 20 2 From
2-1sopropoxy-3-[4-{3-(7-fluoro-3, 4-di ﬁydro- 2H benzo[ b] [ 1, 4] oxazi n- 4-

yl ) propyl and no@’%ﬁéﬂ?@%?%dﬁbﬂé acid (240 ng, 1.0 eq, 0.57 nml), obtained
from exanple 68, and My(Owe)2 (25 nmg, 0.5 eq, 0.29 nmmol) the desired salt
as a powdery solid ( quantitative yield) follow ng the procedure of
exanpl e 54. WEosuglg8dg1l PCT/| B02/ 04275 128 Mp: 110 T. Exanple 70 5 Ethyl

2S) - 3-[ 4-{ 3- . - i - : i n-4-yi
b AR R i oo bl -1
phenyi-2-methoxypropanolc aci

O]/\/
©iN < CO.H
K/\ H\ OMe
N

10 A
Ethyl (25)-3-[4-{3-(2-propyl-3,4-dihydro-2H-benzo[b][ 1,4 ]oxazin-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+1), 825 (M+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



NCXREt ~~ H Owe H Starting from ethyl

(S)-2-met hoxy- 3-(4-am nophenyl ) propanoate (500 ng, 1 eq, 2.24 1o mmol)

obt ai ned wo optagaar ati on 21 and 3- (2-net hyl - 7-fl uor o- 3, 4- diPbydB@/@RFS

benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl brom de (711 ng, 1.1 eq, 2.47 mmol) obtai ned
in preparation 17, and follow ng the procedure of exanple 52, the title
conpound (380 ng, yield 40 %9 was obtaiimed in the formof m xture of

di astereonmers as viscous liquid. 15 1H NWR (200 MHz, CDC13) 6: 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) ,06.40-6.60 (aromatjics, 5H); 7.05 (d, J
= 8.3 Hz, 2H). IR (neat) cm 1: @ Wzgza, 1740y 1617, 1515. Mass iz
(A): 431 (Mrl). 20 Exanple 71 N3 <CO2 | Mgt
[4-{3-(2-nethyl-7-fluoro-3,4-di hydr%@ﬁ@om 4] okazi n- 4-

yl) propyl am no} phenyl ] - 2- met hoxypr opanoi id OCO2ZH N NH- W H 25

Et hyl (25)-3-[4-{3-(2-nethyl-7-fluoro-3H-di hydro- 2H benzo[ b] [ 1, 4] oxazi n- 4-
yl ) propyl am no} phenyl ] - 2- hoxypr opanoate (380 ny, 1-&g, 0.88 mmol),

obt ai ned WO 0O 3481 PCT/ | BQA Q42475 ) 712 n_8: [y iplhyzed
fol |l ow ng the:%(?[gcedure of @?n@ﬁé @gré@?éﬁﬁ%ﬁﬁ?@ g{ﬁiz?%ié%%ﬁﬁd (150
ny, yield 43 %)papylaindeguphdnygdreghoxypropiviic 209 (A§ meDA 30, §:341meplyd, J =

‘Z‘% 30 poliged iSGanie ¢ SR (B0 hbibs L0 8 theMgioh sy 1Oy

Hz
Hz, 2H)s. asapowdery solid ( quantitative yield) following the procedure of example 54.

Mp: 172-174 °C.

Example 67
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 .
\C[Nj CO,Et
‘ " 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).



IR (KBr) cm1: 3400 (br), 2930, 1729, 1614, 1513. Mass mz (ES): 403.3
(M+1l), 805.5 (M2+1). Exanple 72 10

(2S) - 3- [ WPI3PB4set hyl - 7-f | uor o- 3, 4- di hydr o- 2H benzo[ b] [ PCAlIBCABRTS 4-

yl ) propyl am no} phenyl]-2-net hoxypropanoi ¢ acid nagnesiumsalt [FQ(r)J2+
NlZ My H2 From

(2S5)-3-[4-{3-(2-nethyl - 7-fl uoro- 3, 4-di hydr o- 24 benzo[ b] [ 1, 4] oxazi n-4- 15

yl ) propyl am no} phenyl]-2-et hoxypropanoic acid (150 ng, 1.0 eq, 0.37 mol),
obtained in exanglﬁ %ﬁd and Mg(Owe)2 (16 ng, 0.5 eq, 0.185 mmmol) the
desired salt Ef@ © ery solid ( quantitative yield) follow ng the
procedur e of 0P 003 [4-84(7-26kF0 3] diby drohEH GenpObiNLslogdzib-Ag)pr esent

i nvention | owered-random bl ood sugar |level, 20 triglyceride, total

chol esterol, [EPEepYlRminoiRheaylipoPasdeacily  This was denonstrated by in
vitro as well as in vivi anipal_gexpgrinments. Denonstration of Efficacy of
Compounds A) In vitro: a) Det nafi on of hPPARa activity 25 Ligand

bi ndi ng domai n of hPPARa was f NO DNA_bigaingCahi n of  Yeast
transcription factor Gal 4 in eucaryotjyc @ %on vector. Using superfect
WO 03/033481 PCT/1B02/ 04275 130 (Q&geh, rmany)”as transfecting reagent
HEK- 293 cells are transfected with thisH plasmd and a reporter plasmd
harboring the dugi f er asgseipRxflsI N8B (RYuGo G -diny B -bdnsoBI[0ARxE%in-4Conpound
can be added at different concentrations after 42 hrs of  transfection and
i ncubat ed overbpripylamingdphenyHpreraneaiev Q4 mes! e, fid3crmeby Apfainedrip StATeP!s

bi ndi ng/ acti vayi %%s q?yﬁ?cgj{)%x Cfgﬁmaﬁgﬁﬁe wirddea i€ JTEaSHpRASHSH NBrRAGkAKHe Lucl i te

kit (Packard, US ount (Ivan Sadowski, Brendan Bell, Peter Broag
and Mel vyn Hobmpgund@@femgiged 43 ¥9as vipgmps ligwd:  Superfect Transfection

ﬁgggﬁwm acﬁﬁg??@%ﬁ&%b%ﬁx 58y 5.9 A9RNT - TBI; 1% @SS ergl patiwp of
10 1.91(quintet, J = 6.7 Hz, 2H); 2.84 (dd, J = 14, 8.1 Hz, 1H); 3.00 (dd, J = 14, 4.2 Hz,
1H); 3.16-3.34 (m, 6H); 3.42-3.60 (m, 1H); 4.06 (dd, J = 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

N CO, Mg2+
K/\N

L 12
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.



10 Li gand bi nding dormain of hPPARyl is fused to DNA bi nding donmai n of

Yeast transcription factor GAL4 in eucaryotic expression vector. Using

| i pof ect awDra@/083@8bco BRL, USA) as transfecting reagent HERCZOBoxwkis are
transfected with this plasm d and a reporter plasm d harboring the

| uci ferase gene driven by a GAL4 specific pronoter. Conpound can be added
at 1 Mconcentration 15 after 48 hrs of (4g ansfection and i ncubated
overnight. Luciferase activity as a function of drug binding/activation
capacity of P%ﬁi ygélol be neasured using Packard Luclite kit (Packard,
USA) in Packa % unt (Ivan Sadowski, Brendan Bell, Peter Broag and
Mel vyn Hol lis. Gene. 1992. 118: 137 -141; Quide to Eukaryotic

Transfections with Cationic Lipid Reagents. Life Technol ogi es, G BCO BRL,
USA) . Exarrpl e No Concentration PPARa Concentration PPARy 3 50 M4.7 1M 3.0
9 50 M4.6 1Mx§m%1e~;b850M441M12 23 50 M4.2 1 M4.4 27 50 M4.3 1

M3.5 20 c) Determination of HVG CoA red i bit] ctivity Liver
mi crosome Boukdile @Br3aket3r@- ‘?J‘?tgﬂ 7?@@@@0#@6/35%‘{13? i&ﬁf?@x - 3%I)at s at

m d- dark cycl Igp@,ﬁ{nq, éth6xypeoPhoaRr € carri ed out in 100 nm
KH2PO4, 4 nmM T p‘rﬁlil/PI\l?&DPH 0.3 MM HMG CoA and 125 g of liver WD

03/ 033481 PCT/ | BOZ/ 04275 131 mcrosonmal enzyne. Total reaction m xture
volume was kept as 1 m. RegetiQn was_ started by addition of HVG CoA.
Reaction m xture is incubated @ 7;Ef or 30 mn and decrease in

absorbance at 340 nmwvas recorded~y actW@zﬁﬁthout substrate was
used as blank (Goldstein, J. L and|Br Maress in 5 understandi ng
the LDL receptor and HMG CoA reduct mer%rane proteins that

regul ate the plasma cholesterol. J. Li pHd Res. 1984, 25: 1450 - 1461). The

test conpoundg,d hoﬁaréhiyb(st) A HELGVG -@oAninEsHea ) 1RE6p80AY (500 n) 1le§, 2240 a)
Fificacy i 1?) gen?ne;)ll) Colr)rcgmed in preparation 21 and 3-(2-methyl-7-fluoro-3,4-dihydro-2H-
benzo[b][1,4]oxazin-4-yl)propylbromide (711 mg, 1.1 eq, 2.47 mmol) obtained in
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)propylamino}phenyl]-2-methoxypropanoic acid
F O )
T oo
K/\ 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



10 Mutation in colonies of |laboratory animals and different sensitivities
to dietary reginens have nade the devel opnment of aninmal nodels with

non- i nsulwo o3dzyaendent di abet es and hyperli pi dem a associ aCa&dBew/d4h750besity
and insulin resistance possible. Genetic nodels such as db/db and ob/ob
(Di abetes, (1982) 31(1) : 1- 6) mce and zucker fa/fa rats have been
devel oped by the various | aboratories fory15 understanding the

pat hophysi ol ogy of di sease and testi ng the efficacy of new antidiabetic

conpounds (D abet es 3 nnu San

(3009) " a: 1B Py e G S o e BibsedSry s Y RHB . ket Bevel oped
by inckson Lahﬁre&bﬁapyundléﬁo RELyiades eq) ahyiéaj’uglhﬁﬁ:lem c, hyperinsulinemc and
insulin resistant (J, in. est . 0 X 2- 96

het er ozygous 261 %Wé{ ztggr]l\/[gﬁoélﬂék}r%gi ?/7( éﬁﬁ 2 Sﬁ{zdﬁﬁgbl %bé‘ép (mngﬁég 20-
progressively 31@0/%093}1) [ mml(a@Ope-nV@ i3t lmZagﬁ,) a188atbume CcEMAsS-§.70bser ved

in late stages of dy di abet es when bl ood sugar levels are
i nsufficientl y(a’if’B’f"?fl?S(apr 1O'I(HeI 38488 B -pancreas and its course vary

according to tiexmRAighs 3460 neg 203, $70Wdel4, (e3enbl es” that of type 11
di abetes nel | i tus the conp ounds of the present invention will be tested

for blood 25 M@ﬁa??/zéﬁ*ﬁ} ‘EQ%-’Q@%]@{@Oéés(MZé ring activities. Male

C57BL/ KsJ-db/db mice of 8 to 14 weeks age, having body wei ght range of 35
to 60 grans, bred at Dr. Reddy's Research Foundation (DRF) ani mal house,
were used in tHamplpé?inent. The mice are provided with standard feed

(Nat | onal d nsiobt W2 ol e Mol S phaghnyfpibalypand aci difi ed

wat er, ad |b| e 30 a aving nore than bl ood sugar
will be used fypropdaming} plrmyl] hmﬂmymopamwamd magneswn Sg‘ﬂoup was 4. WO
03/033481 PCT/1B02/ 04275 132 Test conpounds are suspended on 0.25%

car boxynet hyl cellul ose and adnministered to test group at a dose of 0.1 ny
to 30.ng / kg through oral [gavage daily for 6 days. e control group

recei ves vehicle-(dose 10 6th day the bI od sanples w il be
col l ected one hour after a m/r;‘étl n of t est ccth ds %Jr 5 vehicle for
assessi ng the biological agtivi Supavigand triglyceride
| evel s can be neasured by |collecti hg/blo 08 OMe hf ough orbital sinus,

usi ng heparinised capillary in tubes tal'ni ng EDTA which was centrifuged
to obtain plasnma. The pl as gl ucose an 5

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



triglyceride |levels can be neasured spectronetrically, by glucose oxidase
and 1o gl ycerol -3-PO4 oxi dase/ per oxi dase enzyne (Dr. Reddy's Lab.

D agnost iwobB®s®BoN Kits, Hyderabad, India) nethods respectiiBedos275The

bl ood sugar and triglycerides |lowering activities of the test conpound are
cal cul ated according to the formula. No adverse effects were observed for
any of the nentioned conpounds of 15 inygntion in the above test. Conpound
Dose (nmg / kg) Reduction in Bl ood Tri glyceride @ ucose Level (% Lowering

(% 3 3332 16 3 The bt.ai ne K f age
f r om Borhol tgz?agen TP a&ﬁan Cng %aéaﬁgltfﬁé%? 11%, gra stfec;} V\@?h §hM?a/ fa
fatty rats wepksald aidedefoitenplabhidakareaing the aurm;kraaa géa& dmaelnsbyoa iet and

were used at 13 eks of e. The ani mai nt ai ned upder 12 hour
li ght and dar ﬁp?%lpéoﬁ?te’?g%mfo de‘i&ﬁi n&%’%\ﬁlﬁg %\%ﬁ ?Pé‘ﬁelgrtaﬁ?fﬁaa?tar %819 ét ory
chow (NI'N, Hyd@ha@sdn ahd dicﬂl)atéiﬂdfemg}&rlyuc&érabd fwtilvity as a (ndfiomed aompbund

Yoshi oka, S., Yoshioka, |I. and Hori kos cterization

of new oral5 abindgieisayation é@%ﬁl‘ﬂty ®§ L5 4\30‘ will, be é‘éea?uﬁedK‘l’él%Ea"&?f%gIgu"ﬁFﬁ Kt and
Zucker fatty e ??Icgard DU%Q?'[ #5To %%&}t @¥an Satbskil Fr&)dan 211 MRtk eSrbag @ppounds

were adm ni st ere dose for 9 days. The control aninmals
recei ved the Wil &lolis. Z@GI% dap o>¥ $red bl 1délil Sresstect demsfesiion Repgagy

t hrough oral Fyé@nﬂ 4 04275 133 The bl ood sanpl es
were coll ecte n?oe tategb%% afte rug adm nistration on 0 and 9
day of treat rrent. THe bD d@dmwasm | HP mthe retro- orbital sinus
through heparini sed capill ary i n EDTA cont ai ning tubes. After
centrifugation, C B aEe adhdicse, free
fatty aci d{ 5 tot aﬁl‘%ﬁol erEF |nsu?{$ﬁlsfeg{sf}&rrgd ;@o}yhs ri\/g‘%sur enment of

plasma trigl ycs&lrastdarans@ipucms&ctofrot@LLAb hinl estayaic wapredoome wesiorg Yeingrer ci al
T e T I e T S
Ger many. The plaase@ed Wl thie pMasid 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



measured using a RIA kit (BARC, India). The reduction of various paraneters
10 exam ned are cal cul ated according to the formula given below. In ob/ob
m ce oralwglogossel t ol erance test was perfornmed after 9 dapsT/IBox@ERTRENt .
Mce were fasted for 5 hrs and challenged with 3 gm kg of glucose orally.
The bl ood sanples were collected at 0, 15, 30, 60 and 120 mn for
estimation of plasma glucose |evels. 15,;The experinental results fromthe
db/db m ce, ob/ob mce, Zucker falfa rats suggest that the novel conpounds

of the present .invention al osse t herapeutic
pr ophyl gct ;Sc 6‘?1|°‘i°\é/% IéPZXWeeiPWEFﬁSHaF%‘fmﬁFﬁ% @8@6 I""&B&%‘Fﬁ/? r@aﬁﬁ?"ﬁ%%’@ﬁl ar

di sorders sucht.asd B?/ p&LHeNSE INMG byR SR datindasfir@isanabatder 3 dicspasesin as it
i s known fromthe iterature that such di seaseﬁgfre interrel ate to each

other. 20 Bl od8d fleciegssen dhpaibanggqaty 405My cwasi traQded Regplden mldiecHa ™ doses

greater than glokeamy kds JNed Bl bk td;&daéiﬂntrum odd Beekist MONS.i BrogRse in
dependent and pl ateaus at certain dose. %} Plasma tri gl yc%rl de and

Chol est er ol5 | owéerstariiag the ik reeaptongiMio i oA redugiagsiteo mamypdrdens \ul e

Sprague Daw e%ha[t%&gﬁne(té\/hw p‘iésﬁﬁk&lole@c&%l br E%ld ReDREBAANENRISOhOUER). ThAksIBI S
wer e mai nt ai ned under 12 "hour |Hg£1t and dark cycle at 25 1 C. Rats of 180

- 200 gr am bodpmaeinghtvill aiidt e HMG Sed edcaph@Z8Rper i nent . Animal s are rade
hyper chol est eggl emyg by feeding 2% chol esterol and 1% sodi um chol ate m xed
wi th standar IabOT‘at—ory chow [National Institute of Nutrition (NIN),

Hyder abad, |nda] 3Wficasy i6genefic moflesoughout the experimental period the

ani mal s wefe maint g Ofih tcg'lgm\ép (P?ié&g’é%o 1a1P ﬂllslaﬁgzél%%ﬁSsen%%lﬁ@% di et

(Petit, D.,” Bonnefis, fante, R fects of ciprofibrate
on liver Ii pi dhetamokegmmpﬂmeemdsm Mslpsmﬁrrt afcamireel I&@dﬂ%yfﬁbrﬂonpil&&bm c

rats. AL her Oscf: L& dgnt 1abaege§§§d h)é)%ihptlcge;lrg%asrsrgg%%&} w1-lt-ll:l gb%ﬁ? L.l’l(f:l(ﬁ ﬁqw&a&é‘n be

adm ni stered orgffq ose day ays. Contr ol
group was t reqioedblw tGenvighinotids alahres @@bw%ob@r(mwtmt@9$%éll[ﬂlIdséi) dose

o n1k5) T o ARy oM S Bl 0
col | ect ed 5 ominderstanding 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.



the retro-orbital sinus through heparinised capillary in EDTA contai ning
tubes. After 1o centrifugation, plasm sanple was separated for total

chol est erwbD,03B148nd tri gl yceri de estimati ons. Measur enme®CTABl4aTNE
triglyceride, total cholesterol and HDL are were done using comerci al
kits (Dr. Reddy's Laboratory, Diagnostic Division, India). LDL and VLDL
chol esterol were calculated fromthe datg obtained for total cholesterol,
"HDL and triglyceride. The reduction of various paraneters 15 exam ned are

cal cul ated according to the fornula. se Tri Tot a

LDL VLDL No. ng / g%j Loogporn Bﬁeewa?‘gx & E@ngg‘? 16“‘?%%5}&‘2’? Q@OSF?““ 8 10 77
64 260 74 77 0ReHEO® tebt grO6F 8BS Bose)of M. 1aﬁ1|g&ot30|r@¢ Y/(kgrthld&glﬁ&dl g@ragé
chol esterol lowering activity in_ Sw ss, g‘i}%ﬁ?lno m ce zc&r %,gs Mal e
Swi ss al bi no ER T Sadays-athe Retl E9rR&ceiNPY (dgpst L mba ke &ﬁaﬁw and

housed in DRF s sa%!b%%mll'ﬁ‘:l:olle@@&@n@l’iﬁuﬁﬁft& a8fSidRtios af Badompsiars 12 hour
light and dark cycle at 25 1 C. Aninmals were given standard | aboratory

chow (NI N3 HydbiFlstferchssesyiag B biohepisghtdvity-ad |ibitum SAM of 20 - 25 g body

vei ght range 25 angpGubpfan RiISR Qfigar Od- mé%Qeﬁdeb%dJms\A@angfate hafigRdapg used
(diver, P., Plancke, M 0., Marzin, avey, V., Sauzieres, J and

Fruchart, J. ccolleb:ehhgbtogddioor :elh@frplnghazrbltélmuesvsmgémwnmr/cm@@mmwb?,s 135

genfi br ozi | and ni cot rml  and
avper 1 pi dem CORPEEE TAPRE R LR RERDANGD ThEY i LELAORT,
conpounds wer englglmnlde sitesledanrtal ngastued Swiestsonadtiiallp, by cgucse @xBlasep ang0

ng/ kg/ day dose,for Control mce ar e t c 25% 5
Car boxynet lr‘?yl & cle'i?llg ‘B%%aée/ Rﬁo}fﬁlalsﬁ e)jzymleh§J tfe{s(?dty q“awou]?ll ggirlcebgv %191}" stered
orally to Guinas, Hymalﬁﬂ adid) neth3d raqpedtiyelyay dose for 6 days. Control

animal s are treat jth vehic 5% Car.boxy.net h ose; dose 5

n /kg). The bl ood ?ﬁﬁﬁogg SVt & ctggl&%%l% &Y Owﬁn?%%f“g% Xfltﬁ #Btucro TRPYS8r ug
admi ni strat i orcapladasehr@ingeytheforiieat ment . The bl ood was col | ected from
the retro- No adverse effects were observed for any of the mentioned compounds of

15 invention in the above test.

Compound Dose (mg / 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.



10 orbital sinus through heparinised capillary in EDTA containing tubes.
After centrifugation, plasna sanple was separated for triglyceride and
total chowesBesmaBl (Weland, 0. Methods of Enzymatic anal ysirgBoBaetfenneyer,
H 0., Ed., 1963. 211 - 214; Trinder, P. Ann. din. Biochem 1969. 6: 24 -
27). Measurement of plasma triglyceride were. done using comrercial Kits
(Dr. Reddy's Diagnostic Division, 15 F%g@rabad, I ndi a). Conpound Dose (ng
/ Eg) Trlﬁlycerlde Lowering (%9 3 10 70 6 10 27 15 10 43 18 10 61 d)
Body wei ght reducipng effect in cholesterol fed nsters ; Male Syrian
Hansters were procal%deW£ﬁ?%Wﬁ§ B rarsld fhde .“ﬂﬁii&h@” ﬁgpé sed at
ERF ani mal h ?H&Ifﬁinﬂﬁgﬁﬁé% d20hadp d'lz\:if gh{rTa@rﬁQlt.dE{el%IQQ&\lv& @lei?&d frdm@he R@owi t h

ree access to food and water, Aninmals are nai ined wth 1% chaql est erol
cont ai ni ng st &AdEF FIUALBFEBr JPPERRINY KEYY ry & FeyRwing F‘@éf'ﬁgﬁ‘ﬁ The
test conpoundgefiafcRfordftii ShfleHaiepirhiid 8r tdelh@ridf) Jibokyhdayatgasi, for 15
days. Control group animals were treated with vehicle (MIl Q water, dose
10"/ kg/ day)yotalpeepfesiaplgprds Tagubin nestimations. dfeaaiepsrteldphigpe Dglwgydss/ 033481
PCT/ | B02/ 0427 %1ycd30 totdTQhBML881 &) d&é'u%i‘rl}; b Brcial kits ASF. RRA%y’§ EAMEAHEN i N
Bl ood sugar / prlgfycetyqes /| total cholesterol will be calculated
according to tHegnpgiicnidiwsion,/ Indippr T plapiad fecei By (9id vay meagpprepsRg 190

TG OC 5 OC = %81&1913%?3\4; %ﬁnﬂéﬁlB&ﬁﬂﬁ@r YR ReimOGerm &R, e Pladnt-LtQth 9hOUP
value TC = Test day control group value TT = Test dag treated group val ue
measured using a RIA kit (BARC, India). The reduction of various parameters

10  examined are calculated according to the formula given below.

In ob/ob mice oral glucose tolérance test was performed after 9 days
treatment. Mice were fasted for 5 hrs and challenged with 3 gm/kg of glucose oféﬁy.
The blood samples were collected at 0, 15, 30, 60 and 120 min for estimation of

plasma glucose levels.

15 The experimental results from the db/db mice, ob/ob mice, Zucker falfa rats
suggest that the novel compounds of the present invention also possess therapeutic
utility as a prophy]aétic or regular treatment for diabetes, obesity, cardiovascular
disorders such as hypertension, hyperlipidaemia and other diseases; 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
hypercholesterolemic 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



2. LDL and VLDL cholesterol levels will be calculated according to the 1 o
formula: Triglyceride LDL cholesterol in ng/dl = [ Total cholesterol - HDL
chol est erwb 03/033431 ng/ dl  VLDL chol esterol in ng/dl=[Total pchaBesteTsol - HDL
chol esterol -LDL chol esterol] ng/dl. WO 03/033481 PCT/I1B02/ 04275 137 W
claim 1. Novel conpounds of fornmula-(1) RL R R5 O 6 X1

(CWOR11) n-W (CR OR )r Ar R YR8 R2N H R4, 0R7 their derivatives, their

anal ogs, their tautomeric fornms, their stere0|soners their 5 pol ynorphs,

t hei r pharmaceuti cal ly a tabl e sal t eir ar tic accept abl e
sol vat es wher e¥Rei g@l aﬁd neﬁlﬁ«l eé{t é‘Bﬂé’g‘h ‘EtB’rﬁﬁ%?e(?gr%c?ﬁ}/ rofitypte gr e
same or di ffer&mwazndlp{@pﬁﬂs @ipbproyHl @ﬁﬁnhsmhai QQahe- Byd ﬂ@?b‘rllplﬂbﬁlfcoratﬁyano
formyl or substituted or unsubstltut ed groups sel ected from al kyl,
cycl oal kyl , al&@sspscleresiz|1833-Koxy 15 af4d); aryl oxy, aralkyl, aral koxy,
het er ocycl yI het eroaryl, heteroaral kyl, 10 heteroaryl oxy, heteroaral koxy,
Scy: 3 i’icyl oxy, hyflrméy@dt kmhpoumlm@k@ia beaﬁmin&?diﬂlrimorallyfmmﬁiskwl&UBmlﬁmg/kg/dayb 5

i al kyl am no, arylam no, - am no, al koxyca rbon
ar al koxycarsoon‘?ﬁ 3al Qaé’ﬁyapR‘S‘}TO? a%%poxﬁ’}’éﬁ k¥ Pate‘gé{“ln% X%F"}&I a{o}{% @/1%6 y
t hi oal kyl , al k@ggy&@h{zﬂ@ydeﬂﬂbmmsangm;@par bonyI am no,
ar al koxycar bonyl am no, carboxylic acid or its derjvatives, or sul fonl c acid

or its 15 derivati Vi bied srmlen vess qellecledy iRy fodo sials ehtoupxfiehr 8 oxo
group when theaanﬁﬁ@ua@htom%d 3ty %ﬁé&@fbuﬁ& 8683tmBE. @ﬁwbﬁéd whennadiashad to

nitrogen atom represent hydrogen fornyl or substituted or

unsubst it ut ed §e BlifesorBiERl @w@@rqng #P%?F’IWFd capelysar @a@@% confpipmgyubeg Afigal koxy,

aryl, aral kyl, ccheies.06¥ Clokbma N@LPIOANY | sephle@r RRT @ YenolesREN| HIAC YAnAXY,
hydr oxyal kyl, am no, acylam no, ronoal kyPam no, dial kyl am no, 20 aryl am no,

ai al kyl am no, tsiglyaeridexsstimations| Megsurament RB RIS dEyesEFS| total) cholesterol and
HDL are were done using commercial kits (Dr. Reddy’s Laboratory, Diagnostic

Division, India). LDL and VLDL cholesterol were calculated from the data obtained
for total cholesterol, “HDL and triglyceride. The reduction of various parameters

15 examined are calculated according to the formula.

Example | Dose Triglyceride | Total HDL |LDL VLDL

No. mg / kg (%)l Cholesterol | (%) T (%)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,



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 sulfur; Wrepresents NR | z,
-C(=0)-(CR10R11)0-NR 12, -Oan'1-(CRIOR 1)o-NR 12, where 25 R12 represents
hydrogen or substituted or unsubstitutedsgroup selected fromalkyl, aryl
or aral kyl groups o is an integer rangi ng fromO0-6; R10 and R11 are sane
or different % resent h¥drog§n rounsu S},'rtt‘ét eriievgs ul %Ibnslglrtu& ed
group sel ecte&e Pier MCOPR oSS W WHAEE APARYT grsip™ AP T Epfesent s
substituted omyplsriﬁpibslhictm&emhhrmleﬁmis MR 0BY 013934&14PCT/ | BO2/ 04275 138
single or fused aromatic or heterocyclic group selected from divalent
phenyl ene, napht hyl ene rro nal f U

di hydr obenzof uryl, )ﬁ1 enfz%dpn}éf’grﬁ&slwere Q% %}’ eéln(%%ﬁ éaagﬁ%%@ alblggﬁﬁ& afe 05 'é"or i nyl,
azai ndol yl, azai mgﬂxigtdrayldose p‘w ézdﬂyyl Corhtmizmtchrzazdteytedoxmﬂbena]zlobea@c%% gr oup

R5 represents dro t h XYy | kox haloe al k ubstituted
or unsubst i’t ut °§P’§F€’?ﬂa lg‘ﬁ%sﬁ dS%/ rn?{}ékgg Jfg%#&t o] er Wi taﬁm 11hseeradcsrlj acent
group R6; R6 repqilyesehiiscapigy sigeh to By drprhpydayalokofoy 6 ddyal Ggemo) amitmklslargr oup,
acyl, substituted or t ar al kyl R6, f o bond together
with R5; R7 réﬁ?@gé"h@@’eﬁg}gr{@géy (gdb%mgtﬂylf?}ﬁli(ﬁe’ q‘)%%g{%@ri tuted groups

sel ected from al kylThe Cyob®adakiplles Weisé ,coﬂéoaédkyrh fed| kiaweyal Ihys{n, after drug

al koxycar bonyl, 10 aryl oxycarhbo al k car bonyl no arbonyl
acyl, het er ocydmjistratig op d‘&fl)?ldpyﬁgfr 3 ﬂ@n]i’ Ef{ Qlleﬁgé?{[ nh

hydrogen ofy supitadl t d#Rd tiR6ughl Aegabiaiséd thlﬁﬂalgr ﬁurgarseel@ﬁfaedng (01158 aIAlfgef

cycl oal kyl, aryl, aral kyl, heterocyclyl, eﬁ%}e}r oar gé’%f’ al k
groups: Y reprisEifiiation jisma emp%eurfa%repwd SHRAP r ogen

or substitut ect\xflélaﬁ’d‘%‘Qﬁéth&déto%@ngﬁﬁ%ﬁésanﬁ@é@@&gbnhé}%mEﬂd&yEd a06A. 2115
hydr oxyal kyl , ‘aral kyI eteroc XI} het er oar yl het er oar al kgm groups or
A

NR9 repr esentd4¢ Arindgr, %nﬂi’*ﬁ"e eghempil $9- & éﬂ)ﬁo?@ btepsugezeent PbRISERE r al

am no acid; or E@cerﬁ@dwgg doR9 ekt grcof'rﬁ%{e%lﬁ 1BHPEI ReEBAs Diaghbsiebplvidia, ed 5 or
6 nmenbered cyc structure containing carbon atons, which optionally
contain on®& orH:r‘dwaéachétl@?)oatorrs sel ect ed from oxygen, sulfur or nitrogen;
mand n are integerg o1 2T THg oo v /legqo4y 9 to claim
1, wherein the substrOPﬁ)en%'g on Eﬂé Lr“ﬂ’rl'-é are g ect ed fro}r#grl{é@o en,
hydroxyl, nitro, thBo or unsubsi®Onited or spubB&tituted groups se¢lected from
al kyl , cycl oal kyl -%J koxy—eye ?0'—1' koxy—aty 7 ot aHoH——ar-yoexy ar al koxy,

15 10 43
18 10 61

d) Body weight reducing effect in cholesterol fed hamsters :

Male Syrian Hamsters were procured from NIN, Hyderabad, India. Animals
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



al koxyal kyl , aryl oxyal kyl, arol koxyal kyl, heterocyclyl, heteroaryl,

het eroaral kyl, acyl, acyloxy, hydroxyal kyl, am no, acylam no, aryl am no,
am noal kywp 0383@Bkoxycar bonyl , al kyl am no, al kylthi o groupsT/1Bé@yd@oxv]ic
acid or its derivatives or sulfonic acid or its derivatives; substituents
on R7 are selected from al kyl, cycloal kyl, al koxy, cycloal koxy, aryl,

aral kyl, aral koxyal kyl, heterocyclyl, hgtgroaryl, heteroaralkyl, acyl,

acyl oxy, hydroxyal kyl, am no, acylam no, arylamno, amnoalkyl, aryloxy,

ar al koxy, al k b | kyl ami no, al koxyal kyl, 3o aryl oxyal kyl ,

al kyl t hi o, {ﬂ ?&'?"&ﬁ}‘d’ia“ drboxylic acid or its derivatives or sulfonic
acid or its derr vVaPEMEes. reMQu&BArDBBdbﬂlsugﬁT// rigD2E£dER 7S0tall 38oldterdl wilivpoOUNd
according to clai maré ce Ré ~and R3, R4 when attached to the
carbon atom &PEUEEHACF %ﬁ’i"fﬂeer H™and represent hydrogen, hal ogen or

al kyl;  one or both of R3 and R4 repr esent oxo or thioxo group when they
are attached to carbon atom when attached to nitrogen atom
represent hydrsgent ieudiop (o) = 1R5—r‘e‘gr‘e WOhydr ogen atomor forms a bond
together with the adjacent gr up represents hydrogen or forns a
bond together wth' R5; R7 represents hydrogen or substituted or

unsubsti t utbed %@ﬁﬁerocbwpmtﬁlg@rlarveyr R8 represents hydrogen or

substituted orgpasURS b%&@@g&ﬁﬁ%‘zﬂﬁe selected fromal kyl, aryl or aralkyl; m
and n are integers rangin - 2. 10 4. A conpound according to claim
1-3, which is Bgré"éttéayrqwgreypalml

3-[4-{3-(3,4 4] oxazi n- 4-yl ) propyl ani no}
phenyl ] - 2- et hgaé%?%%g%}ggt géa;zé%@‘[a%ue

4- 4-di h 2H [1,4 4-yl I
gthyf ]3 (236t hg(y%?r & @abgnfD][i 5:]11ple§te‘]'9§) ﬁatfzellsn will ybe) clzaarlc(:)ul?a)t{teda Iagclo?é)mg to the

3-[4-{3-(3y/4- dibhyds.o- 2H benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl am no}

phenyl ] - 2- et hoxypr opanoat e ; () TrigDieridey
3-[4-{3-(3,4-DO hyd 2H—ben 4 r milhighygerids

et L Oxilpr E)pan Oﬁcggefmﬁes&ro 1{1§1 ijfot g% ?eiéerol H}SIL)C%OPQXI’O? s illt /%11
3-[4-{3-(3, 4- D hydro-2H benzo| b] [ 1, 4] oxazi n- 4-yl ) propyl am no} phenyl ] - 2-
et hoxypropanoi c acid or its sal

3-[4-13-(3, 4- d’WhrC@olﬂiﬁp&ﬂzﬂ%‘Pﬁ 024 dié%lfrtWOhHW) hodssieraliio chHestrey - 2-

mg/dl.



et hoxypropanoic acid or its salts ; 25 Ethyl 3-[4-N-h -

{2- (3- oxo- 3, 4-di hydro- 2H benzo[b] [1, 4] (()Z<azi n¥4- [ epty!

yl ) et hyl awDrejppdaenyl | - 2- et hoxypropanoate (+) Ethyl PCT/IB02/04275
4-N-heptyl - N-{2- (3- oxo- 3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 4-

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

4-N-heptyl - N-{2-(3- 0x0- 3, 4- di hydr o- 2kk benzo[ b] [ 1, 4] oxazi n- 4 30

et hyl am no} phenyl ] - 2- et hoxypr opanoate WO 03/ 033481 PCT/ | B02/ 04275 140

3-[4-|\|-_I—Iep\iv%l-l\l- {2- (3- oxo- 3, 4-di hydro- 2Hbenzo[ b] [1, 4] oxazi n-4-

et hyl ami no%t p&MYI | - 2- et hoxypropanoi ¢ acid or its salts ; (+)

4-N-Hept yI =N {\Nowéidoopourls 4f Birlnyld(D- 2H- benzo[ b] [ 1, 4] oxazi n-4-

et hyl am no} phenyl] 2- et hoxypropanoic acid or its salts ; 5 (-)

4-N- Hept yl - é? (3- 0x®33, 4-di hydr o- 2H benzo[ b] [ 1g4] oxazi n 4-

et hyl am no} ph x/et hoxypr opanoi ¢ acid or | t E} ; hyl

2- et hoxy- 3- [ 4- { Nfhiepfy! - F R(%“‘)‘WVIQ-B(@R@Q@F# 4- y:vﬁ{

oxoet hyl ) am nng | \phedy!] pr opanoate ; (m+) I\/Eth I éﬁloxy 3-[4-

{N-hept yl - N- (25(3, -diE{y -2H-benzo[b]oxa2|n 4-yl) - DR

oxoet hyl ) am nonet hyl } p eny ] propanoate ; (-) Methyl

2-et hoxy-3-[ 'héllr\l' d%ﬁQ%ﬁ’(rjﬁ 1.fa(1§lo S, dthéﬁ' HuorddicPRRAS [ bR Xstabdisofreyd, )thelr

oxoet hyl ) am norret yl ényl'| propanoate ; 15 () 2- Et hoxy- 3-[ 4-

(N hteﬁt ?/ |) -\ (®iyiBorphddi Myl oplRERdsewticelln] Bscapieble 4-sylfs) - sher  pharmaceutically

oxoet hyl ) am norret angi i i I

2- Et hoxy- 3- [4 f W—teﬁﬁe 09{5%%%%9%%&4&% aﬁd?@ oﬁzﬂiege%%%}[&g]t%glae,zc |a %61}1 Wy -azr?

oxoet hyl ) ami nmtdiﬂf}fqmﬁmyd }m@pﬁdﬂd@g% ihglogen, iy droxyy | nitEo, Cyqmo) fyrmyl or

2- Et hoxy-3-[4 d
oxoet hyl ) am nﬂ"ﬁ?gﬁtﬁ‘&?ﬁ} %Th uns‘ﬁsf)lﬁlgeggr%g ‘%Xa%?d%g; Q{%)E&gogp%}10>@§10@m§r yLﬁ(o;%r 20
gh[eﬁyl{]S (2 3efhﬁtlcmﬁmoﬂy,%b'lbenykm&bélﬁlkympmi&@zy,nhdlﬁrwyylys I@s@w@ﬂt t%rmfﬁ%yl
ano
LA b (30 4 BNV BB HEIBEI L SR 4 B Sl o mincy cylomine: g
phezyl ]5 23et haxsysuliopaniaat edialkylaniidsd, h}alrylaml-no, aralkylamino, alkoxycarbonyl,
[4-{5-(3,4- grly{]ogcgfga?bozny ,bearr]gll% yL:Lr%b 3 Oxeﬁﬁé}g{éﬂc—yw )a-rﬁb%ﬁ@ﬁnte}QlﬂSQﬁﬁk}yl,

alkylthio, thioalkyl, alkoxycarbonylamino, aryloxycarbonylamino,

3-[
yl)
3-[
yl)
()

yl)
3-[
yl)
3-[
yl)

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



phenyl ] - 2- et hoxypr opanoate ; ()

3-[4-{5-(3, 4- D hydro- 2H benzo[ b] [ 1, 4] oxazi n-4-yl ) - 5- oxopent yl am no}
phenyl ] - W80 03/08t4BDXypropanoi c acid or its salts ; WO 03/ 02848R02/04275
PCT/ 1 B0O2/ 04275 141 (+)

3-[4-{5-(3, 4-Di hydro-2H benzo[ b] [ 1, 4] oxazi n- 4-yl ) - 5- oxopent yl am no}
phenyl]- 2-ethoxypropanoic acid or its sgkts ; (-) 3-[4-

{5-(3, 4- D hydro-2H benzo[ b] [1 4] oxazi n- 4- yI ) 5 oxopentyl am no} phenyl]-
2- et hoxypr opan0| aci.d ﬁst X 51(( ted from dival
3-[3-{3-(3, 4- di'fyd’o- tf‘éor?%ao’[cb‘]r[ AP BRES gn"“R Y e)Ce ST &1y Y PR
- 2- et hoxypr op mphthglese, ;pyero)ylMebphwdyl, quinolinyl, benzofuryl dlhydrobenzofuryl
PP S s A T AR e B NN R B R B

3-[3-{3-(3, 4- beﬁ’azdryo Bdttzbiazelybof Iheddoxxaityingrduy:| Rprropydeani halogeh eatyin] -
2- et hoxypr ;Da&yﬁ ; . .

3-[3-{3-(3,% o@ﬂg%léﬂa%?pbﬁlm FPEATT AT RSYPFBSS AT EH: SIS HRTIY  2-
et hoxypr opanoi E‘ona%gﬂat}@f withShé adjd®nt grd® R%)R® represents hydrogen hydroxy, alkoxy,
3-[3-{3-(3, 4- Dlhydro 2H-benzo[b][1 4] oxazi n- 4tyl)§) r301} %IA-Z-
et hoxypr opan0|1%9%€"iloa]@f group, agyly g.lbstll‘tlteﬁl or unsubstitute ara 1 or R 0 ond

3-[3-{3- (3, 4- DpohysronRitIe Rz ofe Eelats4 %Hsdblsﬂtﬂfe@mﬂ @fFBahidie Byups 2-

et hoxypr opanoi ¢ aci d or its sa
3-[4-{3- (7- 11 usketed, fom n3lkylo- %@%&boﬁﬁ]l[ 1arai]<>dx adkeryaly) ) alkoxycarbonyl,

propyl am ned phepyklcafnaliNORMBIARARAALEY]  G&la¥BSdonyl, acyl, h g
3-[4-{3-(7-1l B%?lo %Ca4od? % 2H benzo)lf( ?aﬂf oxazi n- 4- ﬂ sterocyely’

propyl am no} ph@tp}qqrylg bqtprgg(rﬂl;ybpgﬁw'[ e J(epgesm derogen or substituted or
3-[4-{3-(7-flugros tu%edd?mdg QR ERAD [amy eﬁlcﬁ?@?—' Dyt -atdidyl, BSterocyclyl,

pr opyl am no} pheny ypr opanoat e ;

3h[ 4- I{ ]3 (2 7- Flh Lﬂmmoa@ymrdhmrdarekz Pz of me}p[rfz@ent]; oxzeann sufoy | of R pyvhara Ro}
pheny et

ST (7 b S R R SR R R o P oo
phenyl | - 2- et hokydpoxypliploi aallyl deterocydly, sbatetcgryl or heteroaral 1 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.



WO 03/033481 PCT/1B02/ 04275 142 (-)

3-[4-{3-(7-Fluoro-3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl am no}
phenyl ] - 2wetobwo334pr opanoi ¢ acid or its salts ; () Methyl PCT/IB02/04275
2- et hoxy-3-[4-{4-(3-(3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n-4- 5

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

2- et hoxy-3-[4-{4-(3-(3, 4-di hydro- 2I—|—ben45b[b][1 4]oxazi n- 4-

yl ) propyl oxy) benzyl } am nophenyl ] propanoate ; (-) Methyl-

11 Ypropy) o) ey G BREROAERS TG ia{vﬁér& %*%L i whenhstst 5
4-(3 -(3 , 4fcdthb>cdﬂban Zi'd-lﬂ}Q{bZan{ebir d[lffé}:elﬁ]and)x@ﬁsmtmydmgélp malpgémo«ya)lhénzw}
am nophenyl ] pr opanoate ; ( Met hyl

2- et hoxy- 3- [ 3opatof Bt of B3 cinH ket ispi2senb exz of Bioxe gaqu@xéﬁpﬁhw are attached to

| ) propyl oxy) benz no 0 oat 5
g )e? ho )F() g 3- %/é c%rhm%/ %{% B$ ﬁg 811 %ﬁ_ E 5 f:ria:tl’taljn(()r%%r%seﬁt rogen or alkyl;
yl') propyl oxy) @@@Y&s}m@ﬁ?dk@@ﬁ&tﬁ)&ﬁ bpfoﬁﬁﬁﬂ@c&fd&oget}(e) with the adJacent group R6 R®

2- Et hoxy-3-[4-{4-(3- di hy 2H-b nzo s0Xazi n- I Io
benzyl } am noﬁ%???‘l‘tf g&’%ﬁ?&ﬂb%g’é‘@f’ & '%9?“3 i19eg hg%hﬁ&ﬂ ?0 r?pﬁr-ﬁsen h)yB X
2- Et hoxy- 3- [ 4{ifkri{usd( 3r AmSutRMehEea- ak!ylbéhmﬂobrb]afalky%] Bk agpiseftsy hyqrogpy boxy)
benzyl} am nophen%/ugé propanoi.c acid or its

2- Et hoxy- 3-  450pbfesed o, upslrigsd o 5EREe] o £l G ARG B SRy xy)

benzyl} am nomgéyggaﬁé g@ﬁgﬁl(p_@m dor its salts ; 25 () 2-Ethoxy-3 -[3-
{4-(3-(3, 4-di hydr benzo[ b] ]oxa2| n 4 I)propgll oxy) benzyl}
ani nophenyl19] popandi @m@pened @Foﬁdtn@ ‘to glpyy 1-3 15’selected from!

2- Et hoxy- 3-[3-{ eny%]3($4 gygszlfw(ﬂo %ﬁﬁbﬂ?ﬁgﬁphﬁazﬂd @?@ffo@y]ﬂm}ﬂo}pr opy! oxy)

benzyl } am no olc aclid or 1ts sa
2- Et hoxy- 3- [ 3-phéay{[32-6Boxypderhayehtor 2H benzol b] [ 1, 4] oxazi n-4-yl ) propyl oxy) 30

benzyl} am no OPAPO): .
PCT/ 1 BO2/ 04273+)e‘51]§%‘]3(q§ Eﬁ}y‘i 8‘5‘-%%’ %%en%‘;rﬁ 53 %‘ézén 4?@’%@@%’9}%&0 2H benzo [ b]
[ 1, 4]t hi azi n-phenyl]-2-ethoxypropanoate ;

15 (-) Ethyl 3-[4-{3-(3 ,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino}

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 ;



yl ) propyl am no} phenyl ] propanoate ; (+) Ethyl 2-ethoxy-3 -[4- {3

- (3, 4-di hydro-2H-benzo [b] [1,4]thiazin-4- yl)propylam no}phenyl ] propanoate
;5 (-) BwbyB/o234et hoxy-3-[4 -, {3-(3, 4-di hydro-2H benzo[ b] PCI/B)X R EZi n- 4-

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 c acid or ;j§s salts ; 10 (+)

2- Et hoxy- 3-[4-{3- (3, 4-di hydro- 2H benzo[ b] [ 1, 4] t hi azi n- 4-

yl) propyl am n henyl | pr ic acid or it [ - -3-14- 13
- ( 3d4 di _h%/dr o%ﬁl— bezi%[ bf’%%%f?ﬁf‘gz% 3ZP-}‘O;I"’)S'%#‘}S‘%?]ZEEH%S‘}?[BELQ31)%7[5’?' %)anoi c
acid or its sahk@myla h a3i ifs 2alfs3, 4- di hydro-2H Db b
- et hoxy- 3- [ 4-42- (3, 4- di Rylaro- ) PP 21PN S+joXazin-a-
et hyl am no} ph%Xﬂ)%rﬁfrﬁ’ﬂ%B%tyﬂ-Z;-etﬁ febibkc acid or its salts ;
2- et hoxy- 3-[ 4- ]{’)2- 3, 4-di hydr o- 2H enzo([jb] [ 1, 4] oxazi n- 4- yI[L 20 .
St E%Ilh ami ng}SFQé yl] }g;;:anéawéﬁ-ﬁgpwl—N-{Zé{O;in-BA-]1hydro-.2H-lfnz<|) ][1,;]olxazm—4~
- oxy- 3-[ 4- 5 - }Q%% ] i i.-n-4- t '
phenyl | pr opanc%,ii)gﬂlgci d dc;)? I rs]Q_saiIﬂ%s ;o () fa SR yiyethylam nol
2- Et hoxy-3-[4-{2-(3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi-n-4-yl ) et hyl am no} 25

phenyl ] pr opanoi i )it hf 52 SIS, s V0-(2 4 9
D et hoxy- o¢ 4o ] BrebbEs PRl q 4 s i bero Sl b 2
pMQeRy: ] gr opﬁnmoetM}mEiméthﬂ}If}ahylgorqpamt@,?,/ 033481 PCT/1B02/ 04275 144 ()
thyl 2-ethoxy-3-[A4-[4-{2- ~di.-hydr Q- nzal b :
[ 1, 4] oxazi {? 4)@@ %‘%ﬁa%x%/'fémﬂ&%ﬁél{g#leﬁtgir’?&é%’?%rﬁ}lé{%ﬂ%%rb B%Zé’gb J%}faéln;'4'{'l)r')2' Met hyl
FZ)het hloxy_- 3-[ 4£ob;éethﬁ?]aﬁﬁn?¥ndh5hy1ﬂiemylgirbﬁaema[ b][1, 4] Ioxazi n- 4-yl) et hoxy}
enyl am nonet hy n ro at.e - - t .
et hoxy. 3 a- BT s BeREHF SRmerR e AR gy
phenyl am nonetdytthyaheriyéheh@psieagipogandaxe ;
2- Et hoxy-3-[4-[4-{2-(3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n-4-yl ) et hoxy}
15 () 2-Ethoxy-3-[4~- {N—heptyl-N—(2—(3,4—dihydro-2H—b¢nzo[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 ;



phenyl am nonet hyl ] phenyl ] propanoic acid or its salts ;, 10 (+)

2- Et hoxy-3-[4-[4-{2-(3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 4-yl ) et hoxy}
phenyl aniworewosssBi phenyl ] propanoic acid or its salts ; (-)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 or its salts ; 15 () Ethyl 3-[4-
{3-(7-fluoro-3, 4-di hydro-2H benzo[b] [ 1,A] oxazin-4-yl) propylamn no

} phenyl] -2-ethoxypr opanoat e (+) Ethyl

3-14-{3- E 7: flyororg, 4-_ drdoo- ben (1 bﬁl][))g'azfﬁ] B?ﬁ%togbgérx;llzmingg %ﬁ«ynly m no
} phenyl ] - 2- et b éSp lé‘/ {2
3-[ 4- I{ 3-(7- {I lﬁ%tﬁbxgvp&pmszdﬂid)orZ’rd-sbl&r]ZO[ b] [ é ﬁ] oxazin-4-yl) 20
ro am no n r t .
Y Lo 7t DS ot B B R BRRb A b onengilgming abgwHi no
h 1] -2-nmeth i@ Et hyl
%P[ Leln%/?,] (7-f In%or 0- 3, ﬁg}%ﬁr o-Igtlsg%ﬂesnzo[ %] [ 1,4]oxazin-4-yl) 25
propyl ami nd} phenyl ] - 2- met hoxypr opanoate (-) Ethyl
3-[4-{3-(7-fly Q]LO Jéngd hydr[Q.{alzb b@ﬂgxa{obiﬁ.bénﬁmaqwzﬂl ¥ )propyiaRMbam no

}phenyl] -2-nmethoxyprop ano ate
3-[4-{3- (7 FI wbpmd]auﬂadxm@nanom benzo[b][l 4] oxazi n- 4-yl ) propyl ami no} 30

phenyl ] - 2- et hoxy PrgaaRol © 3381 d.(9k-dilyar AtbSnzof MO GRL AR ko fTHLLB02/ 04275

145 (+)
3-[ 4- { 3- ( 7- FI wbemAR2-4thdkypyofraped?d+ benzo[ b] [ 1, 4] oxazi n- 4-yl ) pr opyl am no}

T L e

phenyl ] - 2- et Pesthpyppeawiate ;aci d or its salts 5 () Ethyl
3-[4-{3-(2-nmethyl -7-fluoro- 3, 4-di hydr o- 2H- benzo[ b] [ 1, 4] oxazi n- 4-yl)
propyl am no } phenyl] -2-ethoxypropanoate (+) Ethyl
3-[ 4-{ 3- (2- net(ay| - 73f[BueKEADbydibNyibenzdbi hepzafibl iyhpapokaiia)phenyl])2-
propyl am no }phenyl]-2-ethoxypropanoate 10 (-) Ethyl

3-[4-{3-(2- rretelqwxmrof"'fnmfraﬁldsordtsdgﬁydr 0- 2H benzo[ b] [ 1, 4] oxazi n- 4-yl)
propyl am ng} phenyl | 3238BexypheRane@bdazo[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 ;



-[4- {3-(2-nmethyl-7-Fluoro-3, 4-di hydro-2H benzo[b] [ 1, 4]oxazin-4-
ropyl am no} phenyl]-2-ethoxypropanoic acid or its salts 15 (+)
{ 3- (WormawsBABt 7- F| uor o- 3, 4- di hydr o- 2H benzo[ b] [ 1, 4] oxRETMBER/04275

3
p
[ 4-
propyl am no} phenyl]-2-ethoxypropanoic acid or its salts (-) 3- [4-
(
p
4
e

)

)

-(2-met hyl - 7- Fl uor o- 3, 4-di hydr o- 2Hbenzo[ b] [1, 4] oxazi n- 4-

) propyl am no} phenyl]-2-et hoxypropanoug acid or its salts 20 () Ethyl
-{3-(2- et hyl - 3, 4 di hydr o- 2H benzo[ b] [ 1, 4] oxazi n-4-yl) propyl am no

p nyl]-2-e oxypr wotd3 B i D231 o1 B%Aee- 2H b

nzo[b][1,4] a2| n- Ih{?a(t7 6%/?’5%1]1}/&?2%%6{1% ]g oxyp?o%gﬁ%ate -) Ethyl

-[4-{3-(2- nq{hhlyjl}-ﬁpﬁxodymWﬂnoicZHdbeﬁi@[ltb][l 4] oxazi n-4-yl) .

ropyl am no} phenyl ] - 2- et hoxypr opanoate ()

h

r

)
!
|
3
|
-[

h

-[4-{3-(2-nethyl - 3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 4-yl ) propyl am no}

nyl.]-2-et@ Xypr ic aziechoﬁyai[u 5{4.%314(3 4-d{byiro-2H-benzo[b][1,4]oxazin-4-
4-{3-(2-net. 34d|h dr Q- 2H—b 4 1, 4] oxazi n-4-yl ) propyl am no} 30
nyl ] - 2-%t wd)vmyéfﬁa??@v &'E}lﬁopéi‘?ny ?P% % WD 03/ 033481 PCT/ | B02/ 04275

h

[
(0]
[
e
[
he
? (- Met}g 2-ethoxy-3-[4-{4-(3-(3,4-dihydro-2H-benzo[b][1 4]oxazm-4-
|
e
[
(0]
[
[

4
(2- rre& P1y| hydr o- 2H enzo[b]aLl 4] oxazi n-4-yl ) propyl am no}
1]-2-et hﬂ)w@nydfﬁabh@péylb?émaor@mllpso % () Ethyl
(2-me ﬁy| 3}\4%11‘%‘!3 hydr o:cdfdxpanaahhlld4 ‘ﬂl}ﬂ&ﬁilfﬂl—bénzkém][l Hoxazin-4-
I mno}p enyl]-2 t oxypropanoate (+) Ethyl
{3-(2- nejzlbmbp}@owﬂmﬂmll:ﬁﬂ@n onherd PFUPRIACL, 4] oxazi n-4-yl)  propyl am no
nyl | @ nmet hoxypr opanoate (-) Ethyl

{3-(é met hyl - 3, 4- di hydr o- 2H benzo b(][ 4] oxazi n-4-yl) fropyl am no
henyl ] - 2- rre(_-thoxypﬂ\{q:ﬂ@doat e 23dthoxy-333f4-(3 (34 1hydro-2H benzo[b][l loxazin-4-

p
p
3-(2- met hyl 4- di.hydr o oxazi n- 4-
| ) propyl am anfﬂ@ﬂvﬁﬁbeyﬁg moa%{iﬁifrépagi%ﬁ%m dor its salts (+) 3-[4-
3- (2- et hyl - 8y)4- di hyehyd- 2H Restzaxfyi3} 3} {433 4B &>dalnidre-2H-benzo[b][1 4]oxazin-4-

|

ropyl am no} p t hox anoic acid or its salts 15 (-)
-{3-(2-me¥ Ppgg’%'})l&qnﬁ%?%mﬁﬁ%ﬂ%ﬁmﬁaﬁﬁt > 4] oxazi n- 4-
15 () Methyl 2-ethoxy-3-[3-{4-(3-(3, 4 dihydro-2H-benzo[b][1,4]oxazin-4-

(
y
3
y
{
y
3
}
e
3
P
3
P
3-
p
1 )
3-[4-{3-
phenyl ] -
3-[4-{3-
propyl a
3- 3-
}
3
}
{
y
{
y
3

4-
n
4-
p
4-
e
-[ 4-
e
(
)P
- (
)p
-[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 (H) 2-Ethoxy-3-[4- {4-(3-(3,4-dihydro-2H-benzo[b][1,4] oxazin-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 ;



) propyl am no} phenyl ] - 2- met hoxypropanoic acid or its salts () Ethyl’
-[4-{3-(2-propyl -3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n-4-yl) propyl am no
henyl | -RoaBlsdgpr opanoate 20 (+) Et hyl PCT/IB02/04275

[ 4-{3-(2-propyl -3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n-4-yl) propyl am no
henyl ] - 2- et hoxypr opanoate (-) Ethyl

[4-{3-(2-propyl -3, 4-di hydro- 2H benzo[ h}{ 1, 4] oxazi n-4-yl) propyl am no
Penill ] i2- et hoxypr opanoate 25 ()

4-{3-(2-propyl -3, 4-di hydr o- 2H-benzo[ b Al.0xazi,f-4- vyl | am, no
phenyl | - 2- et hé®ypr opaﬁgp’g aci daé‘?ﬂ?qxé" "%‘éﬁé’ (fl@y b sidorb il A AT
3- [ 4- { 3- ( 2- pr qpiphopPlakill sy Qprdpanbeaz o] b] [ 1, 4] oxazi n- 4-yl ) pr opyl ani no}
phenyl ] - 2- et hoxypropangi ¢ acid or_its salt (-%)Xéjé ..
3-[4-{3- (2- pr épyl - 3, 4E8Whydr o- ﬂﬁt%%ﬁz?oﬁ%bﬁ@zﬂl o Pl Rz ho) 30
phenyl ] - 2- et hoxypropanoic acid or its salts WO 03/033481 PCT/1B02/ 04275
147 () Ethyl (2S)-3-[4- {3-(2-propyl-3,4-dihydro-2H benzo[b] [

1, 4] oxazi n- 4- yDproppleming BanyidoOpessr | - 2- met hoxyprop ano ate (+) Ethyl
(25)-3-[4-{3-(2-propyl -3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n-4-yl)

propyl am no} phenyl ] - 2- met hoxypropanoate 5 (-) Ethyl

(2S) - 3-[ 4- 53- (- pr opyEth3] 4- di hydetiexai3-Bel3z@[4odihvdraPUxeriaib UL .gihiazim-dpy| ani no
Jphenyll 22 MR R AR BRGy AhBpdbate

3-[ 4-{3- (2- pr SpYICPE I By P enzo[ b] [ 1, 4] oxazi n- 4-yl ) pr opyl ani no}
phenyl ] - 2- met hoxypropanoic acid and its salts 10 (+)

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 (-) ‘
3-[4-{3-(2-prapyl -3, 4- di hydr o- 2b:iheze{4b{3-B,Adinxasz2H-Benyd b1t ophibznno}
phenyl ] - 2- met hoxypr opanai ¢ aﬁi d and its salts 15 () Ethyl

2-i sopr opoxy- FDprory el phepgipopaneic o\ i 818 penz o[ b] [ 1, 4] oxazi n- 4-y1)
propyl am np} phenyl] propanoat e 2(Hthox&t 1l {3-(3,4-dihydro-2H-benzo[b][1,4]thiazin-4-

2-1 sopropoxy-3-14-{3-(7-fluoro-3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n-4-yl)
pr opyl am no} phidryarylaprepabratieropanpicgckiqr its salts ;

2-1 sopropoxy- 3oy 4- { 3- (7- f 1 uor 0 3pe:dLNpud [ Ne32AHiR PR3 2HOBdndo[B][ 04 REIbAN4- Y| )

yl)propylamino } phenyl]propanoic 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 ;



20 propyl am no}phenyl] propanoate ()

2-1sopropoxy-3-[4-{3-(7-fluoro-3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n-4-yl)

pr opyl aniwo}opia3agl | propanoic acid and its salts (+) PCT/IB02/04275

2- | sopropoxy-3-[4-{3-(7-fluoro-3, 4-di hydro-2Hbenzo[ b] [ 1, 4] oxazi n-4-yl) 25
propyl am no} phenyl ] propanoic acid and its salts (-) '

2-1 sopropoxy-3-[4-{3-(7-fluoro-3, 4-di hydgo- 2H benzo[ b] [ 1, 4] oxazi n-4-yl)

pr opyl am no} phenyl ] propanoic acid and its salts () Ethyl

o opyl ant no' ) SRR 2L RBOROA b bR e Vet o 9ubt I oA B s “1as

g +% 4E’E gyl( ). tplﬁer1y1a;nmomethyl]phe Xl]gropal(ljoate oH b (bl
nme -7-fl uoro- ro- enzo oxazil n
propyl am no } Igﬁe ﬁ@qtl}y_l 22+ ﬁ@pﬁb}%[ﬂo @(,ﬂ;fhgy(éro I'EPW(I’[HH ﬂoxazm— -yl)eth%xzr}

3-[4-{3-(2- In%hé}manﬁn(ﬁﬂlé{%ﬂ shenyApeipashteo- 2H benzo[b][l 4] oxazi n-4-yl)
propyl am no }phe -2- e Xypropanoat e
{3- (2- met hyl - 1f yé %GYJJDW“%%{ZZQ»%@HY@P%{ ‘[’ePZQI[PHJ(éinﬁZIﬂ A-ylethoxy}

yl ) propyl am n H}W Rip2 papei ¢ acid and its salts (+) 3-[4-
{3-(2- et hyl %}1 uoro(lm&hmé;hﬁ%}?bo 2H benzo [b] [ 1,4]oxazin-4-

yl ) propyl am no} phenyl ] - 2- met hoxypropanoic acid and its salts 10 (-)

3-[4-{3-(2- UEESJ}Q% |- 7- f'j’ {hge)?%iﬂfgéi . gﬁ%ﬁ%%ﬁi&l&ﬁamﬂ% E'4®E1% hoy)

yl) propyl am n henyl |- acid an s salts
]-N(2-hydr OX)pheﬂyl&nphﬁﬂgthﬁﬂﬁhyﬁy)l}p?op@hh@xq,ld grigsalts{ 3 -(3 ,4-di hydr o 2H-

PORNR T (O hy dr oy B R REAS f50piRL BROHBT: q?%fa%émfﬁﬁxa}r o2
benzo[ b] [ 1, 4] qma@laimﬂométhmphpyﬁﬁmpm}lphmdnyf fipmatipanam de ;

{23?1 (N (7}5 |) L;):.\I-O( Zyglr ﬁ;ﬁ% E hg 3%4 ﬂ Ia/ (Z? 4 ?Ilhy&rooigbenzg[%][l ,4)oxazin-4 -yl)ethoxy}

benzo[ b] [ 1, 4] @raildnihonbthillsheny idpandip Baa vt ftysattpanan de
[ 2R, N(1R)] - N- (2- hydroxy-| -phenyl et hyl)-2-et hoxy- 3-[ 4-
{3-(7-fluoro-3, 4-di hydro-H benzo[b] |

1, 4] oxazi ni4- )(IJr) propyg@pi no} phe\inY{iﬂ(PfmeﬂﬁSiMdﬂ@dﬁﬁZH—benzo[b][ ,4Joxazin-4-y1)
[2S, N(1R) ] - N- ( 2- hydroxy | - phenyl et hyl) et hoxy-3-[4-{3-(3, 4-di hydro-2H
propylamlno 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;amino }phenyl]-2-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



benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl am no} phenyl ] propanam de hydrochl ori de salt;
[ 2R, N(1R)] - N- ( 2- hydroxy- | -phenyl ethyl)-2-ethoxy-3-[4- {3

- (3, 4- di hwore/w2+481 benzo[ b] [ 1, 4] oxazi n-4-yl) propyl am no} phecyliBerapznan de
hydrochl oride salt; 30 5. A conpound according to claim1l wherein the
pharmaceutically acceptable salt is Li, Na, K Ca, My, Fe, Cu, Zn, Mn;

N, N - di acetyl et hyl enedi am ne, betaine, V¥ 03/033481 PCT/|B02/ 04275 149

caf fei ne, 2-diethyl am noet hanol, 2-di nethyl am noet hanol, N-ethyl norpholi ne,
N et hyl pi per |ne m A m ne,

met hyl gl ucam %Llluff{?e %ﬁog%yglz @r ﬁﬁbeng @H?ngﬁéjé&gﬁ&&%é?nes

t heobr om ne, plidnm]nyﬂlﬁﬁb){}@ropfanchMdhyﬂm}m tr| propyl am ne, , tronetham ne,

NN 3?82'&;‘1 e e o N i S

hydr oxi de,  dpeatgl]hegibaprdpancitedid or it salts benzyl am ne, phenyl et hyl am ne,
di al kyl am ne, tial kylam ne, thiam ne, am nopyri m di ne, am nopyri di ne,
purine, spérmdine; alkyl phenyl am ne, glycinol, phenyl glycinol; glycine,

al anine, valinpe, ayei ne[s-1n-2eheUTHBSHo- 3“@&thJZEBBbenEU[bHS,M]lﬁazm-yfsﬂ) ne,
cysteine, nethi'onine, proline, hydroxy proline, histidine, omthine,

| ysi ne, argi npmylawm}h@nYHﬁr@hfﬁﬁYW@Paf}S’ﬁ@nyl al ani ne; unnatural anino acids;
D-i somers or J@beﬂt tegdram E*Pm%yﬁ‘ﬁ EluSH U -Gihg o- BUBSEbbYL agaxaﬂﬂatm}il ne

wherein the substituents are selected from ni am no, , al kenyl,
al kynyl , ammmrqmmaonn@lgb@swﬂt&ﬁth@mmﬁmaﬁm sal ts and al um num sal ts;

sul phat es, | Rl es, Jgﬁ %igﬁﬂﬁe&?} 7 PEESN paﬁgf&%arpgéﬁs[%ﬁm 4%&@1185113 des,

acet at es, tart :jat es, trates, succinates noat es,

met hanesul phommpgbmlm&phwt]e%eth@?@bm@ynoatees hydr oxynapht hoat es,

benzenesul f onat es, ascorbates, glycerophosphates, ketoglutarates, ammoni um
or substituted ammoniumsalts or aluminiumsalt. 20 6. A process for the
preparation ofixf he corrpomf[d {Gf(meH‘ﬂnm-WaFl(l(br)) -3, ARihRBoRE-Gmze[bH1.#loxazin{CR10R1 1
)n-W (CR oR~~) m Ar %ﬁ E‘%}' ﬁ goganedln claim21 which
conpri ses a. ryé)ﬁ’f?do?’ﬁﬁm% &h %‘gﬁ axmop%?%‘fl PSS

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 (D) Ethyl 3-[4-{3-(2-methyl-3,4-dihydro-2H-benzo[b][1 /4loxazin-4-yl)
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



RXR3 1 (Il a) (CRIOR11)n-L R2 N\R4 25 where L1 is a | eaving group and
all other synbol's are as defined above with a conpound of formula (111Db)
WO 03/ 033wBDh3e3is1 BO2/ 04275 150 R HW (CR1I0R11) m Ar YRO ( IPCII/IB)2/@RB wher e
Wrepresents NR12 or -O aryl-(CRLOR11)0-NR12 and all synbols are as defined
above to yield a conpound of fornula (1) defined above; 5 or b. Reacting a
compound of formula (11l ¢) RL 1 XoR3 Gy , / *, 4 O R2 N R where all
synbol s are as defined above with a corrpound of forrrul a (ll1d) R5 60

g7 oup W1 apr okant & NRLD ot ey e pRibD A ol gl 00/ <"

are as defi ne@h&@@]\@eﬁ@x@mﬂhmeaadeﬁﬂmhmd of forrml a(l); or c. React| ng
a conmpound of formula (Ille) 1 RX °~ 3 -(CRLOR11)n_ W (CRLOR11) m Ar-CHO
(I e) R20 N\R4 15 where Wrepresents NR12 or -O aryl-(CR1IOR11)0-NR 12
and al | synbogipre aggefi neds[apnpemvhihs,AdheaRMINerb[bi[@/4mpxagindl ) f)
R82C P(O)(CR13 2 (l11f

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



Y O R7 where R13 represents (Cl-C6)al kyl and all other synbols are as

defi ned above to yield conpound of fornmula (1) defined above. WO 03/033481
PCT/ 1 BO2/W023/5334861 and optionally, converting the conpoumdTaBoX@ersul a (1)
obtained in any of the processes described above into pharmaceutically
acceptabl e salts or pharmaceutically acceptable solvates; or 5 d.

Reduci ng a conpound of fornmula (I1Va) Rz 1 XX R3 0 C1 (CRloR11)

W (CR1oR11) Ar (IVa) R2 NN\RA n mYRg OR 7 which represents a conpound of

formula (1) where nd t r repr.e t . a,.bond Y_represents an
oxygen atom afdl al I%St 61her ﬁg@ﬁggﬂggﬁg@’%ﬁ'z’d&&ﬁ%‘g&z 'c?\%?[gﬂgﬁ 06325%5%2000r di ng
]EO an?/ ozl;haﬁ%9@ﬁ&§g§h&bﬁimﬁ&hbxypﬁdpaﬁme& to yield a conpound 10 of the
ormul a

R5 d R6 h t hyd t .1 h
Synbol o are aéidet HED abdeS: st (-G PRBHCH Ao BLBILLE FERHHPD (111 e)
1 X)" RBR I Q}ﬁ%héﬁﬂ 111 11 7 R2 N R4 15
WnerZa Wrepreéeo%;?% N 12) or ]Qg%gﬁé@%%lgjg _( NRl(Za) and gl i()tzlgr synbol s
are as definéd abd¥eylwi t H28-3 (Frieropyl-3 ﬂlhmlfa@ﬁw?ofg LAlgpsrd-Y) vb)  ~

7 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

10 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

15 (%) 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)
20 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)
25 propylamino}phenyl]propanoic acid and its salts

Q) 2-Isop1:ropoxy-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)
30  propylamino}phenyl]-2-methoxypropanoate



OR where R5 represents hydrogen and all other synbols are as defined above
to yield conmpound of formula (1) defined above; 20 or f. Reacting a
conmpound wD oBos3asl a (111g) WO 03/033481 PCT/1B02/ 04275 1%2T1T/1B020425 X, 3 |
, | (CR1oR11)n_C (CR1oR11)o L1 (IIl g) 11 R2 NR4 O where L1 is a |leaving
group, n and o are integers ranging fromO0-6 and all other synbols are as
defi ned above, with a conpound of formukg (111h) RS 60 HW(CRLORL1)mAr R
YRO (Il b) O R7 5 where Wrepresents NR12 and all ot her synbol s are as

defi ned above 0PO 2
+ -
oo LI, o KL SR PR R
Rgac'ltl pg(zci:R(igpﬂapjdmdlm}NpHenylﬂmtraeéﬁd)dypmps\r}]oﬂb R3 11)p GL (I I |) X~ (CRlORll)
- J X 4 ere 1 in
from0-6, Gl C%y br %%%é{?&ngtbylm{lﬁm? 34 &lﬁ%adélgszﬁab%egﬂbﬂ EQ%ZZ“'Q' ve \?\n th
a conpound of plfo@yla‘mh@}ﬁﬂdnylnp)z-rﬁetmﬂﬁ&péﬂdateh) &_(CRIOR11)g Ar YRS
5
@) 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,



O R7 where g is an integer ranging from0-6, G is CHO or NH2 and all other
synbols are 15 as defined above to yield a conpound of fornmula (I) where W
representwo-06/mz4yl - (CR10R11) 0-NR12 and al | other synbol sParaBex4eef i ned
above; or h. i. Reacting a conpound of fornula (1) WD 03/033481

PCT/ 1 B02/ 04275 153 R1 XR3 R5 60 (CR1oR11l) W(CRLR11) -Ar R(l) n YR$ RN
H R4 OR7 where all synbols are as defineg above and Y represents oxygen or
YR8 represents a hal ogen atom or COYR8 represent a m xed anhydri de group

and all other symbols. .are as defined.above wt n '
where R8 and F@C}%ere Qégle@@]flméoﬁ a%OIang}lget HamsisE ﬁtﬁ%%él ﬁ%ﬁ&ﬁ{nﬁp&g%ﬁ?%'ﬁg N{_l EgRQ
corrpound. of f ehfllRrifing, obfladantitk, abgheosamime, shgirahaingener sppwopylamine,
Hydrol ysing a cQ und.of formula (I1).RlL R3 R5.6Q..1~\" | X .
( CRLOR11) n- W FORY BRACHIRE, F%“‘?%gohl‘le) pigsTazIng 1 HPSRIR7 PrOfGinGn o PETE,
(r: ; glr g; FE; Is Unﬁiélb%hﬁﬁblt, Edlri@thsrfllamhﬁl i tutix}netlﬂylgﬂﬁﬁmps td@bpydiretlef r anmathluying,
, aryl, aral , .heterocyc , .heteroar
and a1 ot Rer degRE e R e G e NS SRR M S (1)
wher R8 r1epregftsleciéicatfihe, Nob&pyl pivallethyamey tchélhel bikolme mydtanillepf

fornula (1) obtainedin any of the processes escr ] hed. aboye. into
phar maceut i caldioyclabexalsming. e mefpinang rbeBWE?%‘ﬁ&e Lfgﬁe’&yj?tb’aa’ﬁ@ée p%ab}'lémme’

trialkylamine, thiamine, aminopyrimidine, aminopyridine, purine, spermidine;

alkylphenylamine, glycinol, phenyl glycinol; glycine, alanine, valine, leucine,

10 isoleucine, norleucine, tyrosine, cystine, cysteine, methionine, proline, hydroxy
proline, histidine, ornithine, lysine, arginine, serine, threonine, phenylalanine;
unnatural amino acids; D-isomers or substituted amino acids; guanidine, substituted
guanidine wherein the substituents are selected from nitro, amino, alkyl, alkenyl,
alkynyl, ammonium or substituted ammonium salts and aluminum salts; sulphates,

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)

R R? RS .O
s oRL S R° )
7 3(CRR™),-W—(CR™R™)—Ar 8
] YR
H R* OR’

as defined in claim 1 which comprises .

a. reacting the compound of formula (IIIa)

R1 X R3
N .
] 10511 1 (11 a)
CR"R'),—L
ﬂ/;[ Ne ( n

25 where L! is a leaving group and all other symbols are as defined above with a

compound of formula (IIIb)



solvates. 7. A novel internediate of formula (111d) R5 60

L1- (CRIR11) n-W(CRIR11) mqr R6 YR8 (Il11d) OR7 20 their derivatives, their
anal ogs, wbeBf3xaut oneric fornms, their stereoisoners, thelPCT/Ipa/opati phs,
their pharnmaceutically acceptable salts, their pharnmaceutically acceptable
solvates wherein L' is a |eaving group such as hal ogen at om

met hanesul fonate, trifluoronethanesul foRafe, p-toluenesul fonate, p WO
03/033481 PCT/1B02/ 04275 154 nitrobenznensul fonate, acetate, sulfate,
phosphat e or hydroxy; Wrepresents NR12, - C(=0 -(CR10R11l) o- NR12,

-Oaryl - (CR1IOR11) o NR12, where R12 represents hydrogen or substituted or
unsubstituted group selected from al kyl, Ré%b or aral kyl groups; o is an

i nteger ranging from 0-4, 0_an 1 arje e or di{ifi¢yent and represent
hydrangea 5 or unsubsti td'l’@é'@?z ﬂ%ﬁl'b_s@‘ft gYRf{Jp stel g;rgt ed form al kyl,

al koxy, aryl or aralkyl group; Ar represens substituted or unsubstituted
divalent single or fused aronmatic or hete yclic group; R5 represents
hydr ogen at omwHasedWopepreseakddOR f, or hatapd€GR "Rl iy NR'> 20d bl sjhbdleare@s defined
unsubstituted aral kyl group or forms . a ether with the adjacent
group R6; R6 ﬁ@%@ég&}?}fga?@lgqﬂga%ﬂ&%ﬂvﬂ?Qigef}gng‘%ﬁ V¥, hal ogen, |ower al kyl
group, acyls, 10 substituted or unsubstituwted aral kyl or R6 fornms a bond
together with R5; R7_ represents ogen ar substituted or unsubstituted
groups sel ect ed fan%{?ICRW?COWBP‘gé%%%ﬁa Qﬁﬂ) aral kyl, al koxyal kyl ,

al koxycar bonyl , aryl oxycarbonyl ,51 al kyl amsnocar bonyl, aryl am nocar bonyl,
acyl, heterocyclyl, heteroaryl, DeRgrearat kyl (?roups; R8 represents
hydrogen or substituted or unsub t ed| groups(l€) ected from 15 al kyl ,
cycloal kyl, aryl, aralkyl, hetergey€iyl X _heteroaryl or heteroaralkyl
groups; Y represents oxygen, s&fur or ﬁRQ, where R9 represents hydrogen
or substituteduple filard ARG BURSw S 6GhGRind bOMHAAIK Ying) ar y!

hydr oxyal kyl , ar A aky eterocyclyl, heteroaryl, or heteroaral kyl groups;
or R8 and R9 together forma substituted or um%upstitut ed 5 or 6 nenbered
cyclic structure contai nihg.carbon atows1, W C 0Jloptional Iydront ai n one
or nore heteroatom;l‘s?a_l(gj e 13?3/9 &%gg,)msurfu or igrogen;

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 R
A ~Ap10n11y 101y _Ar-CHO il
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 (1f)

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.



mand n are integers ranging fromO0-6. 8. A novel internediate of formula
(I''1'g) RL R3 O 1X cRoORh1In__ cROORL 1)0 L1 (Illg) R2~~ N\ HR4 their
derivati vwe,030888r anal ogs, their tautoneric forns, their PSTABeEM4ITHESr S,
their 25 polynorphs, their pharnmaceutically acceptable salts, their
pharmaceutically acceptable solvates wherein Rl, R2 and R3, R4 when
attached to the carbon atom are sanme py different and represent hydrogen,
hal ogen, hydroxy, nitro, cyano, fornyl or substituted or unsubstituted

groups selected fromal kyl, cycl.oal kyl I 03/.033431 02/ 04275
155 cycl oal ko%&? OQ}"S‘?Fl? =a‘%§‘?"3§1§% h’ﬁr %%P?C?QE%%%\% hoz)tltaérrl%c%c?@g{ ke

het eroaryl, hglesseardeidaptd abokeings praimthm@nticalli etceptabie adlisax pharmayduticalyy | oxy,
hydr oxyal kyl ,” am nqQ, acyl am no, nonoal kyl am no, di al kyl am no, aryl am no,

ar al kyl ami no, asPR¥NS 8A¥LShYI ,  aryl oxycar bonyl , aral koxycar bonyl ,

al koxyal kyl , aryl oxyal kyl, aral koxyal kyl , 5 al kylthi o, thioalkyl,

al koxycar bonyl am no, aryloxycarbonylaniﬁg, aral koxycar bonyl am no,
carboxylic acid or its derivative r _su ic acid or its derivatives;
one or both of R3 %ﬁﬁ£¢8p$%ﬁF@§@ﬂ$b%§8m§?h&%roxo group when they are
attached to carfhon atom _R3 and R4 when attached to nitrogen atomrepresent
hydrogen, hydr oxyx %@#ﬁ or optionally substituted groups sele d from

al kyl, 10 cycl ogl kyl|, abker!°Re)s+oaraRYR "aryAr—gr alkyl het edlb@)cl yI ,

het eroaryl, het l, acyl, acyloxy, hydroxyaf kyYR™ am no, acyl am no,
nnnoalkyhaninofgdialky Jﬁino, aryl am no, aral kyl agggfo, am noal kyl,

aryl oxy, aral koxy, heteroaryl oxy, heteroaralko§¥, al kox carboqyl,

ar yl oxycar bonyhjchaeptetenssya eqnranyd of rrpleyd) vhgre &P@ﬁbi@%ﬁﬁ?F%ﬂSﬂ“a

ar al koxyal kyl ’oo}gi %}ﬁl {’qgﬂcsehég'aﬁ%k@éh AP HiRBall 6RELRWIHolsCar@ed geffhed hyave] ves, 15
or sulfonic aci erivatives; X represents a heteroatom sel ected from
oxygen or  sulpfepared Ra@rding toRIY ofithe pragesses clagmadsia claip Satryyieldr@awRthy dr ogen
or substi tl'dt e%f el n%ﬂﬁug)s gv'hgrgjtlgdarglr RY Qac‘ﬁeljeﬁ(ége%g h&%g@najitgﬂll andodikemys aryl

or aral kyl "group; ﬁ1 I'S I'eaving group such as hal ogen at om

met hanesul f onaym@bolt atefab defiredebdvanesul f onat e, p-

or

e. Reacting a compound of formula (Ille)

R’ X R®
N 1011y —W—(CROR™_—Ar-CHO R
I P I (CR™R")—W—=(CR"R ")y, Ar (M e)
/. 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)



t ol uenesul fonat e, p-nitrobenznensul fonate, acetate, sulfate, phosphate or
hydroxy; n 20 and o are integer ranging fromO-6. 9. A novel intennedi ate
of fornulwo@OBMsi4¥1 R1L R3 ~~~ | X~ (CRIOR11) _O0_ | = (CRILORCT)IRO2GEM21SI111i)
R2 N\ "/ HRA their derivatives, their analogs, their tautomeric forns,
their stereoisoners, their polynorphs, their pharmaceutically acceptable

.salts, their pharnaceutlcally 25 aceggptabl e sol vates wherein R1, RZ and
R3 R4 when attached to the carbon atom are sane or different and
represent hydrogen, palogen hydroxy, nitro, cyano, fornmyl or substituted
or unsubstituted gquy sglae ed fromal kyl, cycl oal kyl, al koxy,

r

cycl oal koxy, aryl rabiogls, a et enocycly et eroaryl,
het'er oar al kyl , 48 )Pé%% é%ﬁ%o§§7§9% EGHﬁeﬁéroarylg&g?

het er oar al koxy, acxi acyﬁbxf; hydr oxy& kyl , ami no, acyl ami no,
nonoal kyl am no, di al kyl am no, aryl am no, aralkylanino al koxycar bonyl ,

aryl oxycar bonyhere ar'ak kopyaad BRay, n aﬁﬂ ks ey &itégﬁfs raﬁglyg dooyraD46ydnd all other
ar al koxyal kyl al kyl t hi g, oalk , alkox
aryloxycarbon?ﬂ@%ﬂ%%ea%‘%?3*5%& %VHQH? ‘ﬂ%@ﬁﬂilc acid or its

derivatives, or sulfonic- acid or its deglvatlves one or both of R3 and
R4 represent oxo or thioxo group when thwy, e attached to carbon atom R3
and R4 when attached to ggQWRatoamﬁ V ghydr b@h, hydr oxy, fornyl
or optionally substltuted groups se I"ect ed ron15ﬁky| cycl oal kyl , al koxy,
cycl oal koxy, aryl, aral kyl, heterocyclyl, fgferoaryl, heteroaral kyl, 10
acyl, acyl oxy, hydroxyalkyl am no, acylanino nnnoalkylanino

di al kyl ani go, wh@xreywafspfb@entﬁmadlkyﬁdam Reher afbslalateyhs, defingd akyve @rsablkloxy,

het er oaryl oxy, heterqaral koxy, k ox carbon lo m b

ar al koxycar bofgrpouged fgraiafD); Wheawpfe S?fsﬁnﬁsyré( = Z{:é gy C’%} %?l&y P¢hi o,

t hi oal kyl gr oupsnolSakh9IMnee amikd derivatives, or sulfonic acid

derivati ves; represents a het er oat om sel ect ed from oxygen or 15 sul fur
R10 and R11 are sane or different and regresent hydrogen or substituted or
unsubstituted group selected form al kyl, al koxy, aryl or aral kyl group; Gl
is CHO or NH2, n gnglaBtidy £conifoegBsomang(Img from 0- 6.

RB

R’ ‘
X/ AN
2% 1 -
LY freontntneo  Sromewtee - am
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)
) 011 R RS (lith)
G“—(CR"R )q—"'Ar YR8
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)



10. A pharmaceutical conposition, which conprises a conpound of formula (1)
as defined in clains 1-5 and a pharmaceutically acceptable carrier,

di l uent, weoepsast or 20 solvate. 11. A pharnaceutical c®cpaBIZi4e1s whi ch
conprises a conpound of formula (1) as defined in clains 1-5 and a HVG CoA
reductase inhibitor; fibrate; nicotinic acid; cholestyram ne; cholestipol;
probucol or their conbination and a pharsyaceutically acceptable carrier,

di l uent, excipient or solvate. 25 12. A pharmaceutical conposition as
claimed in claims 10 or 1l,in the formof a tablet, capsule, powder,

syrup, solution g’ sus n on 13. A method of prev;efhté@g or treating

hyperlipem a, hyp er eni,a pe Gem o$t®ofjorosi s, qpesity,
i mpai red gl ucose oI d an (Qﬂ h@ﬂ}1 wef%% % mT";ftl n Si s'Rénce insulin
resi stance or R SSyN \A@l ch insulin resistance i soglne 30 underlying
pat hophysi ol ogi cal nmechidni Bm conpri si ng admi ni stering conmpound of WO

03/033481 PCT(} BOZ lggl%gés arenb dof féé@‘a!b@ve( dnd ‘@?epq%gﬁt@ ggyg'eﬁ‘ of V&P Bprebems 81 @

phar maceut i cal conposli t1on accor | ng claim1 to a patl ent in
need t her eof . hdldgenAtone bhGO YRS coprateni@ m@ectar&wﬁmci@rowmxd@ﬂlrpthenéyrab%%@e i's

type 11 diabetes.q ) gg av'erv? it S Mﬁﬁgﬁﬂ%o%ﬁfa%ﬁﬁw%ké R} LRI Bare QQ aqnders

related to Syﬁdrome I'ncludrn ertension, obesity, insulin

resi stances cebmang/olarmdﬂw d| sease and ot her. cardiovascul ar di sorders;
renal diseases includin LiddaS or 81 ﬁlﬁfr | 95GinEY O%bse iRgPhr otic
syndrone, hypertensive g g rovs}]fl & om%pb&rr{éitl nopat ® nepﬁr opatﬁey,1

di sorders to keteaisesleendot helial cell activation, psoriasis, polycystic
ovari an syndrone (PCOS), denentia, di abetl C corrpl i cations, inflamuatory
bowel 1o di seases, nyotonic dystrophy, pancr eatitis, arteriosclerosis,
xant homa, eating diBaArdgig a @apoend afornodd @pporosis or as inflammatory
agents. 15. A nethod accordl ng to claim13, for the treatnent and/or
prophyl axi s of §h sorderB’related to Syndrome X, wké choconprises

adm ni stering an # of PPARa and/o fARy of fla? la (1) defi ned

i %
inclains 1-5 or[ a ghar N (ﬂRPRbI)n W_S(Qﬁ St oW reiypg to cl'aim 10 or

11 to a pati er|.*Q24’ N hereof. 16. A nmethod of reducikng total
chol esterol,, body wei git, Rbl ood pl asma gl ucose, triBRyceri des, LDL, VLDL

or free fa]t ty ah%lredilso replrer;grgtse ausnsgl%timpleﬂ iop gu%&it&le@‘sg&lps 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)

O
R
L'—(CR"°R""),-W—(CR'R ") —Ar VR (lnd)

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-
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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
5  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,
10  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
15  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
20  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 R®
R/ X/ﬁ 10511 9 10511 1
2£\ | \I—~(CR' R',-C—(CR R Yo L (lllg)
R N7\ _4
H R

their derivatives, their analogs, their tautomeric forms, their stereoisomers, their
25  polymorphs, their pharmaceutically acceptable  %alts, 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.



