WO 03/ 033456 PCT/ 1 B02/ 04274 NOVEL f 3- PHENYL- a- OXYSUBSTI TUTED PROPI ONI C
DERI VATI VES: PROCESS FOR | TS PREPARATI ON AND THEI R USE I N THE PREPARATI ON
OF PHARVMUBUWBI063AEE Y | MPORTANT COVMPOUNDS 5 Field of the | meanBixm2he
present invention relates to novel propionic acid derivatives. Mre
particularly, the present invention relates to (3-phenyl a-oxysubstituted
propionic acids of the general formula (1) R60 HW(CRbORh1)m Ar R5 YRS
OR7 10 their derivatives, their anal ogs, their tautoneric forms, their

St er eoi soners, j t hei h i epr.es 12, R12
represents hydr %@gﬂﬁ @mﬁ'gwsﬁiﬁiﬂeﬁggﬁpﬁéﬁ et .]Mr esent
h?/grogen orI substi tﬂ@?ESSFOEI&fPREBARQHWNNDSEHEb . mexgﬁmml kﬁ' . |
al koxy, aryl or_ara roup:; Ar represents substituted or unsubstitute
di val ent st ngl ROPARATION QI RRARMACELTICALE S TMPORTANT ROMEQIRS s 15
hydrogen atom hydroxy, al koxy, hal ogen, al kyl, substituted or
unsubstituted aral kyl group or forns a bond together with the adjacent
group R6; R6 represents hydrogen, FipdefthelnventioByy hal ogen, |ower al kyl
group, acyl, substituted or unsubstituted aralkyl or R6 fornms a bond

together with R5; RiheMBisdde ileaniioedatey t6 uwbedli frupiesic Olcid WBSHHASES. tbed
groups selected from al kyl, cgcl oal kyl aral kyl, al koxyal kyl, 20
ity

aryl
al koxycar bony| Parggulatlyy Jieapis |1l}veaq19zweéﬁﬁ8n%c%rpb@w§/ [o-0xysYhsHRtdoREPIOBISY | |
acyl, heterocyed\Wr e WRh&LGBIAI (et er oaral kyl groups; R38 may be hydrogen
or substituted or unsubstituted groups selected fromal kyl, cycl oal kyl,
aryl, aral kyl, heterocyclyl, heteroaryl @® hey er oaral kyl groups; Y

represents oxygen, sulfur 8. 110her 1R |t epr esent qnhydrogen or
substituted or unsubsti tdf'@d'@%u%smel g‘[:t ed-fromm&l kyl, aryl, 25
hydr oxyal kyl , aral kyl heterocyclyl, heter oarngz or heteroaral kyl groups; R8

and R13 together may forma substituted or “Unsubstituted 5 or 6 nenbered
cyclic struaet utheir dgrovatingsnibpig aesdegsotheintaptemeriofiirml, thely stopeisanes.ltheicshs.ai n one
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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
15 hydrogen atom, hydroxy, alkoxy, halogen, alkyl, substituted or unsubstituted aralkyl
group or forms a bond together with the adjacent group RS R® represents hydrogen,
hydroxy, alkoxy, halogen, lower alkyl group, acyl, substituted or unsubstituted
aralkyl or RS forms a bond together with R?; R’ may be hydrogen or substituted or
unsubstituted  groups selected from élkyl, cycloalkyl, aryl, aralkyl, alkoxyalkyl,
20  alkoxycarbonyl, aryloxycarbonyl, alkylaminocarbonyl, arylaminoéarbonyl, 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,
25 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 optionally contain one or more heteroatoms

selected from oxygen, sulfur or nitrogen; m is an integer ranging from 0-6.



The conpounds of forrmula (I) are novel internediates, useful in the
synthesis of novel antidiabetic conpounds of the formula (I1), which has
been nadeweubjoesase matter of our PCT application entitl edPChaBodn4eyacl ic
conmpounds and their use in nmedicine, process for their preparation and
phar maceutical conpositions 5 containing thent filed sinultaneously on the
sane day. R R3 R5 60 ~\~ (CRIOR11)n-W (GRIOR11) -Ar RYR8 (Il1) 11 m RN
4 OR7 wherein Rl, R2 and R3, R4 when attached to the carbon atom my be

sane or different .and represe hydr.ogen, hal oge hydr nitro,. cyano,

formyl or substit &O%‘Pg‘ﬂﬁ§ ﬁg%’fl?l{lﬁlaggredﬁ%%ﬁ%te’g%eﬁéaéﬁseﬁeﬁﬁ*ﬁhﬁfme,m

ﬁyCl oal ky: ' al drﬂlﬂﬁby?el ztr@idﬁyaihcocainl@wdslcﬁrtyé fonﬁnw(u)gwhilaf Hzltskbdﬁn naerdalsklglqut,
eterocyclyl, heteraqar et er oar al ’ t erparyl oxy, heteroaral koxy,

acyl, acyl oxy, MHiF rogwé#% F‘I?Plﬁﬁ‘i‘%‘?n“gg({/i e Risyellcsimpnbis AR A use in

di al kyl am no, mediciae] PRocedy FbK)théR peparkise xynB phafhceutiosly konpesidmeny|

ar al koxycar bonyl , al koxyal kyl, . aryl oxyal kyl, aral koxyal kyl, al kylthio,

t hi oal kyl, Al kw%amsmaﬁféﬂa{m%f@woaﬁéyea?/bsém 4 no, 15

ar al koxycar bonyl am no, carloxylic acid or its derivatives, or sulfonic acid

or its derivativBé' ong both of R3 and R4 may rRBrg@ent ox0 or thioxo

€ t

group when they e thed_ i 16arpon gk R3 Ra|when attagiijed to
nitrogen atom reptesent hygclg%g&,c)“ d?gey(?ﬂ?)@r rryllgp%r\‘{ll#b}‘;tﬂst uted or
unsubsti tuted gRou seNéEhed from alkyl, cycloal kyl qymal koxy, cycloal koxy,
aryl, aralkyl, heterocytlyl heteroaryl, 20 heteroar aPkyI , acyl, acyl oxy,
hydroxyal kyl , apdr&ia, R'a®F| a1 K R* nita aditsyearts ke carborabisyt, afiaf e @figl @i no,
aral kyl am no, ami noal kyl, aryl oxy, aral koxy, et ergaryl oxy,

het er oar al koxydiffgierb2p¢ depeisyt by ?%i‘%ﬂé“&?’[‘yoh TOXYa r R0 SYATRY b dPY] or

al koxyal kyl , aggliguial kY luns@siuleax gahby | sclealelt Yirbidi Qikyt, NbRadaiyl, dorps,
carboxylic acid derivatives, or sulfonic acid derivatives; X represents a
het er oat om!& el @stoalkory.cloByioxysgaHkdr aralkpxi, heteppychyly beteparyl. hpigraralkyl,

-Q(=0) - ( CRlORlﬂe)t&E)mo;c% hét@'o_@faiﬂoi& Chy1 oylS Frox) AkyINBhLno, WG £nifd, 2
represents hydrogen”or” substitut ed or unsubstituted group selected from
al kyl, aryl ormaneglizgamige.ougistkyleming, aarylamieqyerardlsyleginimg, f r okowerbeyd and

RL1 may be s agﬁl?log%ca%ofnpﬁ r %Fhﬁk(ﬁpgarﬁcﬁ@t e Sa%;(ye;l}%q,r O PcHNS mbfkbkyted or
unsubsti tuted gfou .
alkylthio, thioalkyl, alkoxycarbonylamino, aryloxycarbonylamino,

15  aralkoxycarbonylamino, 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, formyl or substituted or unsubstituted groups selected from
alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl,

20  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

25  oxygen or sulfur; W represents NR', -C(=O)-(CR1°R”)O-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 fepresent hydrogen or unsubstituted or unsubstituted group



WD 03/ 033456 PCT/1B02/ 04274 3 selected form al kyl, al koxy, aryl or aral kyl
group; Ar represents substituted or unsubstituted divalent single or fused
aronat i ¢ wo od@sIsOcycli c group; R5 represents hydrogen atPemIBy@RDIXY,

al koxy, hal ogen, al kyl, substituted or unsubstituted aral kyl group or
forms a bond together with the adjacent group R6; R6 represents hydrogen, 5
hydr oxy, al koxy, hal ogen, al kyl group, acyl, substituted or unsubstituted
aral kyl or R6 forns a bond together with R5; R7 nay be hydrogen or
substituted or it d u sel d fromal kyl, cycloal kyl, aryl,
aral kyl , al koxysgtéas?l,%&lél x’ya(l:lgé b% Il,oefaarqrgl X 83?’58?&?‘?}6%6? Syﬁugfﬁ%ﬂ%%é’fbonyl,
aryl am nocar borpbubstigidd, divaient eingleyor Ifyded alvatagic eahyterocydic eram; &° kypresghitoups;

R8 may be hydr bgt i r .10 unsubsti.t ut roups.sel.ected from
arkyt ool oal Ry oedl §PR Bty fito P AT Shosh BupfiRagpta aRigt 1
het er oar ?I kyl dg;rwps;foms%p:r@?e%ﬁtlmr axtylgmadjafm; grf[:‘)up)R ;mgeprmmlrs elydtﬂggenf,
Ry Caryt Y SRR R Bkl BBy Chrali e pibpt e af arslryit gt or O
het er oar al kyl gt’olipmsos BNRE topetheresétht BS;CRY rahy awi hgiro@hi balsuasiang ak cohol s
derived fromchiral .api.no acid; nd R9 together may form a
substituted or uﬁlﬁ@ﬁ%?gfit HOu¥ %él?ﬁRe%B%ﬂ@n%@-‘i’le&y@ﬁﬁlc agy, ﬁ%{lﬂ}’ealk‘?f‘é’ﬁ]ﬂ%]i: ni ng
Calr bO{l g.t ?ns, \Mﬁo&?bat’hi)ﬁylﬁ?ﬁr&lbﬂ?daﬂ_}bgﬁlp nilh}lﬂnﬂﬂ@é&fnyﬁné@}aﬂ?ﬁ&ﬁ%ﬁﬂ%cylﬁ from
sel ected from gxygen, ur.or nitr n; mand n are integers rangi

0-6. The pres eﬁ‘F%?orW@ﬁﬁ #{Stﬁmﬁﬁygdlefeéqaﬁ%g’g gf%‘piergé%"é’s@shﬂdEﬂge{l %és%ﬁ@tﬁﬁaé’tf ?on of
of 720 Tormul & 1) e caatnte o ot ol ol Ok LA heoc AP oS
0 ornmul a : e conpounds of general fornula arg useful in
reduci ng body \)ﬂ%'ieﬁﬂzifyl % dgtersralinf reupeal rHERFESCA Ty Be T 8 nyfaNRg wWerglRseases

such as at her 0563608 h§drosét GkMbstinReS biPRRERinYASEM R scBlSeaSES1AA L, {€! at ed
di sorders. These conpounds are useful for the treatnent of hyperlipjdem a,

hyper gl ycem a, Wigigsyadingl esled dictsaecxclyl oheisrpaiyl o Deterparplkylogentipe or NR

l'i poproteins, Viddseftd@hival aRited@Rsl Sdink LRORICILHE ﬁ&mhﬁ%mﬁmﬁd- Tppunds

of the present invention can be used for the treatnment of renal ‘di seases

i ncl udi ng glSond¥ tegsthepmey fors a sybeiated PomsHhstitddsS orrfepembreteyslinsrustmes
hypert ensi ve T 0S,C S) : . C al
formil a (1) aronaras oaarifmpomipaay bty e AP BER RiedR0gt
| eptin resi st anelected HipmiorpgengiulivveraniBezenoh endin e, intdgeso rabging fram dived t o

syndrone X such as ITMQ eﬂrés%ﬂts iil‘R’@ﬂﬁOle ?ﬂ%b tr%lateis nt%ui)f.‘o@esses for the preparation of

compounds of the formula (I) and their use in the preparation of compounds of

20  formula (II).

The compounds of general formula (II) are useful in reducing body weight
and for the treatment and/or prophylaxis of diseases such as atherosclerosis, stroke,
peripheral vascular diseases and related disorders. These compounds are useful for
the treatment of hyperlipidemia, hyperglycemia, hypercholesterolemia, lowering of

25  atherogenic lipoproteins, VLDL (very low density lipoprotein) and LDL. The
compounds of the present invention can be used for the treatment of renal diseases
including glomerulonephritis, glomerulosclerosis, nephrotic syndrome, hypertensive
nephrosclerosis and nephropathy. The compounds of general formula (II) are also
useful for the treatment and/or prophylaxis of leptin resistance, impaired glucose

30 tolerance, disorders related to syndrome X such as hypertension, obesity, insulin
resistance, coronary heart disease and other cardiovascular disorders. These

compounds may also be useful as aldose reductase inhibitors, for improving



resi stance, coronary heart disease and ot her cardi ovascul ar di sorders.
These conpounds nay al so be useful as al dose reductase inhibitors, for

i mprovi ngwo30334883456 PCT/ | B02/ 04274 4 cognitive functi @a3/1Bo/denenti a,
treating diabetic conplications, disorders related to endothelial cel
activation, psoriasis, polycystic ovarian syndrone (PCOS), inflammatory
bowel di seases, osteoporosis, nyotonic dystrophy, pancreatitis,
arteriosclerosis, retinopathy, xanthoma, eatlng di sorders, inflammtion and
for the 5 treatnment of cancer. The co res i nv tron are
al so useful i rfo8REve ?‘P’éﬂ?%ﬂtdel&?fﬁ}’aoFe%B%Bl‘?g?%ﬁoglpﬁ}f’at OhE St%q}“’és 23 661 Bi seases
i n combi nati onénaeReIMN t&IRNictivion) 0Rasey g@?@lsﬂrﬂvﬁ)\@ﬁﬁl r@au@h@sqpcob) bi tors;
chol est er ol absorptlon i nhi bitors; antiobesity drugs oprotein, di sor der

treat ment drug&laAPREE! RO cdisggenit LSCORRRS: W’yOtBP’ngﬁﬁt{fi’Q Y, BRCFSHYS ur eas;

t hi azol i di nedi gRESsc1HNA, rERARANANGnMoRE, atind Qlisdtaets a8 and Backer ound
of the Invention Atherosclerosis and ot her peri pheral vascul ar di seases

af fect the Quarsaigenset cancera Bre Gomprpnsls Of die peepl Bveniine pess diceuseiibist@er abl e
attention has hgepef bﬁ&sﬂﬁephywwﬂﬁe AR L3 ABEHERIn th8bBA iR @EVonBftant

hyper chol esterol em a an per | i |den1a and 15 devel opnent of effective
t her apeutic stWéhé@?@@nmﬁﬁ%E @§P@F%¢@h¢59@ﬁ§m5@@wla@Pﬂﬁ@Hlﬁg15F%sna
chol esterol e t cg&ﬂ§ b Y rmal "
| evel . Recentl%ﬁbm%hg &u %en 5§§%p?%%ﬁ§tg¥mﬂﬁgtgﬁ%s %ggﬁg eve SI%Q
chol est er ol arlesuhnc rblg;emdw t $vdfottylaensa | thiapadidigledionds; c;h@ll &8ARooknd iy ¢the
general po ulatr he ri sk of coronary artery di sease (CAD) 20

i ncreases Gﬁgirg ero | evel rises above the "optimn (or "ideal")

val ue. There is clearly a defrnrte cause and effect-rel ati onshi p between
hyper chol esterol emia and CAD, [EBackdrowndef ty entiowli vi dual s with nultiple
risk factors. Most of the cholesterol is present in the esterified forns
Wi th various Ii pOpr/QﬁlFx'og@ergéfé: Qn@@thlslo[{\%rfi!ﬁé}ﬁl {rééculjiﬂ BOREAL Bt {hbQudtity of

I nternmedi ate density oproteiln density |ipoprotein 25 (HDL)
and partially Bf w@nymmepﬂ@n@ﬂQy'WEE@%%O%@$ﬁ@%WEBE¥nﬁ%%h@ib@ndNEﬁWﬁy

| ndi cate t hat Bnd SEI6 HELAEIANERLBIREL Hf dBRE and
atherosclerosrgqgﬁﬁtﬁﬁggruﬁr ﬁl-c%ogésteﬁlk conéeﬁtratrgﬁg anﬁ?ér et
al ., N. Enzgl .deyelopment,of 8ffctive H@Gpyytic3Re@8sl) and the ri sk of CAD i ncreases
with increasing levels of LDL and

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
of cholesterol in the general population and the risk of coronary artery disease (CAD)
20  increases as cholesterol level rises above the “optimum” (or k“ideal”) value. There is
clearly a definite cause and 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 l1poprotems such as Low densrcy
lipoprotein (LDL), Intermediate density lipoprotein (IDL), High density lipoprotein
25 (HDL) and partially as Very low density lipoprotein (VLDL). Studies clearly
indicate that there is an inverse correlationship between CAD and atherosclerosis
with serum HDIL-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

VLDL.



VLDL. WO 03/033456 PCT/1B02/ 04274 5 In CAD, generally "fatty streaks"” in
carotid, coronary and cerebral arteries, are found which are primarily
free and wetoasfssed chol esterol. MIler et al., (Br. Med. PCITAB028274 1981),
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 HDL is capahle., of remoyi.ng chol esterol fro ells. They
cubgest that rDL R CARgeRRaG EbEEEY SualY FreancHy Ll sty
transfer it tQrdfoul whithiafdprinfarikn@sandSsterifdieshoRsteivd| PElle ok, {Bansdor t
(Maci ki nnon et_al .,

J. Biol. che 261 (1986), .2548 10 52), . Therefore,
agents that ider&2s€8be lgﬁbl‘eéz"g} &av‘?/\ﬁéﬂ‘ﬁl ﬁ%énﬁrﬁaéFdBeﬁﬁi?a@?eén‘?“ﬁ cance
for the treat nBRbasindWRMEbieSsEEAbaMntotRdyERkARRsNuleR dnd digheases
(CHD). (Obesity is a disease highly prevalent in ,aff%uent ocieties and in

the devel dpi g HidrFleplesiraol maypraistigieainst fe Prersstioh PhrthsrosshEosifor g y . 1t

is a state of . 1b 2%6eR8IRRHE% (1886)a2aUML] alak® Bhowk By GALSS expdrinesaty are
unclear. It is believed to be of genetic origin or pronoted by _an

i nteraction bdileédncapable pdaengyies stegphiFqmp ekt Theyruggsse et FPLomay he

cause, the resiil ol fsfRlordeRASHtd ARIRR b FiRA-anGaivel siMaes khben aoer gy
i nt ake versus energy expenditure. Dieting, exercise and a

et ' petite
suppr essi on haverdsedbnlesteysh transppri.oBlasikinnon cp ak. b diol Tieak 86{)§19§6h8§68 f or
efficient &0 thSHAPYLLArEd Mibnd hat ifhSRATMISRGE:L Wakid £R hgagAtonary
heart di sease, di'abetes, ’'stroke, hyperlipidema, gout, osteoarthritis,
reduced fertilsignficanck forrtlye weatment of sypdidiolngictad¢miarpad Soronaly hsers slisersss

Di abetes and i )i n resistance is yet another disease which severely
affects the q(ua 'ty of large population in the world. Insulin resistance
is the dimnished 25 ability of insulin to exert its biological action
across a broad rang®esify doricdiscasathighly . prevelanhgn| 3ffuens sosietierc and timethgody

secr et es abnor kAR MRYAL 5 Sl SATHRRSRL® I 2 bl ect

failing which, asma gl ucose” concentration  inevitably raises and
devel ops i m 0 aicesbbodshzt dwomylatite Tevelsopelobesinirre pedcar. Hiitbrdipras tobP| i t us

I's a common pr&b Iggne igncgrigii& cﬁsﬁgﬁlo?etdegy Wit B8Vl el the genotype and
environment. Irrespective of the cause, the result is fat deposition 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 may lead to coronary heart disease, diabetes,
stroke, hyperlipidemia, gout, osteoarthritis, reduced fertility and many other

psychological and social problems.

Diabetes and insulin resistance is yet another disease which severely affects

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



30 abnormalities including obesity, hypertension, hyperlipidema (J. din.

I nvest., 75 WD 03/033456 PCT/1B02/04274 6 (1985) 809 - 817; N. Engl. J Med
317 (198AWW03303835¢; J din. Endocrinol. Mtab., 66 (1988pPC38802/0425H83; J
Clin. Invest., 68 (1975) 957 - 969) and other renal conplications (patent
publication No. WD 95/21608). It is now increasingly being recognized that
insulin resistance and rel ative hyperinsylinem a have a contributory 5 role
in obesity, hypertension, atherosclerosis and type 2 di abetes nellitus. The

associ ation of, j i,Nn i.stance w.th j 't iLon d angi na has
been descri bé&éﬁg%gbs'yﬁﬁscﬁreﬁﬁvi ndw‘fdnggf?fr?%ng?ésﬁ?%cg@lsﬂt ’ég%célﬁ‘f”rgal

pat hogeni ¢ | i NHetaBy6si(1088) 560 -HBReV.| Clpi. demasa, 685(100NE 37i-resPy agionibe rbcil

cardi ovascul ar (CVD). and ot her. .. 10 riphe scul ar di seases. . Hi gh risk
el P TR e IR SRR ek P e AN
(l\/er y Low Delrl%éogniz}ecpﬂﬁf ?Eﬁirﬂx)esist@@a_ ainth rglhtmg*éy!pérpisdamraa' lﬁﬁ&td @j‘mhﬁoéﬂftﬁyl n%

gl ucose intolerance/insulin resjistance {n additfion . erl.i pi i a have
hi gher risk offolevd, ObeS’ﬂ(JWPWL@S@P’UQP@QSC:'%OSE%@C{)Q?F %3@86%%8@”8% hgrrtl?e

| overing of plAasdrtibh iogliNeeh id8SaRs dvittobBdsitg hRpeRERIoal andi Mgpar kdsChtear LDL
and 15 VLDL and increasing HDL chol esterol help in Jc)reve{ni E(? o

car di ovascul ardegfiribed e Syn@*@?’@)@lagﬁﬁe‘n%’ﬁ&r??ﬂ%?%@rs the £5031 RYhTssRIS YT s

(PPAR) are ne ionRixthe nuclear receptor super famly. The gamma (y)
i sof orm of PPAR (PPARy) has been inplicated in regulating differentiation

of adi pocytes (Endaqcrinology,.135 (1994) 798-80 and, e h ost asi s
(Cell, 83 (1995) sg‘gﬂ’sfilf)‘{eg%&r gﬁsp(ft“ﬁéy &Pt é?f%%aﬁ%’éf 26&%1’“%@@( PPARa)
nedi ates f & t YpeBighdtalOvakélddri diRaded I181E risERE QDD s reMbidad. the highérIASBYLAO1- 296)
thereby resulting in reduction of circulatin free,fa;t aci,og in plasm
(Current Bi ol .D&sity obwppigtes) - Bﬁ)VL%Aéée%QBg‘ivsp§ll%‘§v l%’é’éqjie“f‘ o ¢ UBef ul

for the treat nBRLIB{deRRE SPakidntt WS %13&52 olelahcdiasuiineesitae anddayioditscl osed
that conpounds which are agonists for both PPARa and, PPARy are suggested

to be 25 usef ulyppidipideria have Bighariskatt (lhd Nymsiors ciAded 7y the 9ass avegihgiviar
ef f ect Dbet V\eentgﬁthlgwe}iﬁ? HJE) bRsAE B3I} deA8 a(rﬁ%ﬁl/ RGNSt In pREciiVE . 50And

reduct ase inhibitor has been observedS whi ch may be useful for the
treatnent of aVvheReséinsressingHBhhrlssierabiedp {PEmeveOtiRATRyvasiy G5FE88456
PCT/ 1 B02/ 04274

Peroxisome proliferator activated receptors (PPAR) are members of the
nuclear receptor super family. The gamma (y) isoform of PPAR (PPARYy) has been
implicated in regulating differentiation of adipocytes (Endocrinology, 135 (1994)
798-800) and energy homeostasis (Cell, 83 (1995) 803-812), whereas the alpha (a)

20 isoform of PPAR (PPAR«) 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). PPARa 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).



7 1t is known that PPARy plays an inportant role in adi pocyte
differentiation (Cell, 87 (1996) 377-389). Ligand activation of PPAR is
suf fici enwotos/osece conplete termnal differentiation (CeCT/IBI204¢1994)
1147-1156) including cell cycle wthdrawal. PPARy is consistently
expressed in certain cells and activation of this 5 nuclear receptor with
PPARy agonists would stinulate the termnal differentiation of adipocyte
precursors and cause nDrphoIogicaI and nol ecul ar changes characteristics

of a nore different ant stat | ecul. ar 1998),
465- 470; Carci nogene5| S, (tﬁg%? Ylg]?? : %ré;lmgrr%?.(%%ainl e.ldllﬁ%t 1%%?‘4“21%
(1997) 237-241)Calhd87 |(M6b)|3t7i7@r89pf Iaxmdessivaionobf PPARE &t eufficiB@efo taussue

Lreat ment of - caPERk Cyped dRceatmian Ok 1 oRpded 198 e el ) cad

to a quite nOﬂtvﬁXidfamh@'fDIm/eil’s&BNSlst&ﬁl@tdxﬁreéﬁﬁhﬁfc&f&? cé1fs #hd GRAcHbLh @R tbier ei n
the target cells are unable to respond 'to leptin signal. This may give

rise to obesit yUegH Teerk sk Pﬁ@dd‘g?rﬁﬁt&WQU]éﬁﬁme@db@tfﬁn@ﬁlefhﬁf?reetﬂqblen@f ture

and cause | ”pa'aﬁﬁ)gcﬁé Hﬁ@tﬁ@org Qllnc?(t:aaglaqﬁo hé’lggcﬁ aq!i%?etcﬁ% }?aﬁ e%%# g y ! ar

di seases and such other i1 nterrel ated cations af e%

Nat|. Acad. Sciof a(mg%)ilf@@nt@v@?,le@m@ygmmetauee@éwletceldzrt(Mzt (199§DJI465 470

sensitizers e Al exr | asma
X W&Bzz%%é&%ﬁglﬁﬁ? lt999 tSQ PPJD %aﬁggpclds E’fz,;%’l d{?l 7)086 dﬁ\?ﬁa P

leptin concentrati has been T ecen

conpounds havi nghibifies of éxpreseins bf pmstatg cmocpesrsw(@dnser Roeseks S8 U@QB) 3844-
sensitizatign Vi i Lating plas t|n
concentrati 1%ns%ggi) Ir%{ls v‘gﬁ?ybgg\é\q@r il ﬁn r esp(‘)’er’]réaé t gg’?‘?"ﬁ‘p

98/ 02159). Pri @xpr,é«stPPEew aﬁla-cﬁlﬂémﬁﬂ t((a(qthbédlbﬂﬁéyﬁld:b&ﬁdthétﬁ@d propi oni ¢ acid
derivatives have been orted whi ch. have been used i nt %r medi at es for

T
the synthesis of vaﬁF%tH’sregﬁtgn%ll%‘I‘ & dion  Whergiy the dargsscg r‘égna SoltgePrd uch

conpounds descr ketin bl@nd’lhﬂ"hﬂrm@r givd fisedb Bbes@ytihd REFAcHRE kW inthle HArORRED
Pat ent Application EP0816316 d| scl oses conpound of fornmula (l1la) WO

03/ 033456 PCT/ ICBYEY ogsudituge papd casggyympaired 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

Few PB-phenyl oc-hydroxysubsti’;uted propionic acid derivatives have been
reported which have been used as intermediates for the synthesis of various
25  biologically active molecules. Some of such compounds described in the prior art are
outlined below:
1) European Patent Application EP0816316 discloses compound of formula
(I1a)



~ (ilia) OHC R2 The conpound of forrmula (I

1, 2-et hanedi aol derivative of the formula (I11lb) RL OH OH (IlIlb) R25
These 1, 2wetonmssadé aol derivatives are useful internedi at epCraBoYdIe74
pharmaceuticals and agricultural chemcals.. ii) Japanese Patent
Application JP 10017540 di scl oses conpound of forrmula (lllc) NH2 (111c)
HO C02Bzl 1 o The conpound of fornula (llglc) was further converted to a

I11c) was further converted to
I
[

conmpound of forrmula (111d) O O (Il1l1d) Boc,N OC02Bzl iii) US patent
6410576 discl oses conpound of fornmula (llle R& OH~ (Ille) HN AR5 2 WO
03/ 033456 PCT/|1B02/ 04274 9 Rﬂqgr ei ¢9O0Rower al kyl ene wherein the

al kyl ene can be substituted THe conpounds (BR) fornul a were further’

converted to,thiazolidine der’ygLiVesCﬁﬂ t he

RZ
The compound of formula (Illa) was further converted to 1,2-ethanediaol derivative
of the formula (IIIb)
R {_/~OH
l\\ (INb)
o OH
RZ

5 These 1,2-ethanediaol derivatives are useful intermediates for the pharmaceuticals
and agricultural chemicals..
it) Japanese Patent Application JP 10017540 discloses compound of formula
(IIIc)
NH,

(lilc)

HO” ~CO,Bzl

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

(1)
(\o

N
0 _/©/ (Ind)

0" >co,Bzl

/

Boc’N

iif)  US patent 6410576 discloses compound of formula (IIle)
R* OH

HN . )\R5 (llle)

Ao



formula (111f) 3 OR\ /SRA OHRNA NDYNR (IIlf) 2 OOR 5 Summary
of the Invention Wth an objective to devel op novel conpounds for reducing
bl ood gl uwo98/033456 pi d | evel s, | owering chol esterol and redaaiipee/d@oty wei ght
with beneficial effects in the treatnent and/or prophyl axis of diseases
related to increased levels of lipids, 1o atherosclerosis, coronary artery
di seases, Syndrone-X, inpaired glucose tglerance, insulin resistance,
insulin resistance leading to type 2 di abetes and diabetic conplications

thereof, for the treatnent o i seases erein insuli .esistance. i s the
pat hophysi ol ogTEH™ 6g§’r‘ﬂe§ rq.{kgﬂege fwg‘l"refnn etaiké’ TReRt of i}glier @ﬁgﬁoﬂle with
better effi cacmpoydsasTciraulal Wwasatrticdxbaveityd tovehibadidiheddepivativeesfaheh t o
devel op new 15 coqggﬁ ds effective in the treatnent of the above nentioned
di seases. Ef f ¢PEyl is direction has led to conpounds having general
formula (11). The main objectiﬁe of gt he present invention is to provide
novel (3-phenyl a- oxysubgditute ropi orffc @ ds of formula (1), their
derivatives, their anal og th@ir.N utoﬁpri fornms and (lIfei r st ereoi soners
whi ch are useful in theR'syniNesis of cegpomids of formula (11). Another
obj ective of the present in tiQn is Ko provide a process for the
preparation of conpounds of Tornula (I), their derivatives, their anal ogs,
their tautioners and their stereoisoners. WO 03/033456 PCT/|1B02/04274 10

Detail ed Description of the Invqgﬂh@gqggﬁgéhggﬁ@gpnyl a- oxysubstituted
propi oni ¢ aci ds having the gener@al . 60 R

With an objective to develop novel compounds for reducing blood glucose,

lipid levels, lowering cholesterol and reducing body weight with beneficial effects in
the treatment and/or prophylaxis of diseases related to increased levels of lipids,
10  atherosclerosis, coronary artery diseases, Syndrome-X, impaired glucose tolerance,
insulin resistance, insulin resistance leading to type 2 diabetes and diabetic -
complications thereof, for the treatment of diseases wherein insulin resistance is the
pathophysiological mechanism and for the treatment of hypertension, with better
efficacy, potency and lower toxicity, we focused our research to develop new
15  compounds effective in tﬁe treatment of the above mentioned diseases. Effort in this

direction has led to compounds having general formula (II).

The main objective of the present invention is to provide novel B-phenyl a-
oxysubstituted propionic acids of formula (I), their derivatives, their analogs, their
tautomeric forms and their stereoisomers which are useful in the synthesis of

20  compounds of formula (II).

Another objective of the present invention is to provide a process for the

preparation of compounds of formula (I), their derivatives, their analogs, their

tautomers and their stereoisomers.



HW (CRIOR11) m Ar YR8 (I) OR7 5 their derivatives, their analogs, their
tautonmeric forms, their stereoisoners, their salts, their solvates wherein
WrepresewDI3mRU2q R12 represents hydrogen, R10 and R11 ne¢T/IB&/®ane or
different and represent hydrogen or substituted or unsubstituted group
selected formal kyl, al koxy, aryl or aral kyl group; Ar represents
substituted or unsubstituted divalent sjnhgle or fused aromatic or
heterocyclic group; RS represents 1o hydrogen atom hydroxy, al koxy,

hal ogen, al kyl, substituted or , group or fornms a bond
together with t he adj acent gPsiatlemBescry eSS dr ogen,  hydr oxy,

al koxy, hal ogen, | queL @bl 1&fo bsta@cyd progiéhﬁtahidwh@dngnme fdistoirhulh ed

aral kyl or R6 forms a bond oget er with R7 may be hydrogen or
substituted orl unsubstituted groups selected fromal kyl, cycloal kyl, aryl,
aral kyl , al koxyal kyl, 15 al koxycar bonyl , gyleﬁycarbonyl,

al kyl am nocar bonyl , aryl am nocar bonyl , ac eterocycl yl, heteroaryl,

het eroar al kyl groups; R8 Hmy-(bR'tR'dy egeh §§¥tuted(% unsubsti t ut ed
groups sel ected from al kyl, cycloalkyl aryl arat kyl , heterocyclyl,
het er oaryl or heteroaralkyl groups; Y repre§§ﬂts oxygen, sul fur or NR13,
where R13 Je S

Sel ect od 1 Pom B A B BB TS ok

het er oar yl , orthdned;oé‘ra@eawdiekwm Woreptepats ¥R alharffm@ents byfogeay Rrraa,ndffbr man
substituted or, unsubstjtuted inin
carbon at o, WHIGH T TSt Bar s DR G S eE b Wb IR ERRMA! 11 10
sel ect ed fronﬂﬁkwgéﬁbHSUMerdhmqnmnﬂagenﬂkWM@@uanArnmag@nmr%mQHWQdﬂnonl0 6

The novel |nter f.f ( s ol s
are 25 as deffHied !‘@%@ <§v ! Sglé eporréf%%ffl & $lc re g‘é%ﬁga‘?rﬁgl’@o% ; I%S%thb
formia (I l7d 9)hGrosdRbloA: hmoga ok} ploga, allyCRMO0SH @mmgﬁuﬂa@/armz/ 04274
ere an 1 ne srled O
presence of g%%‘@’o?fstA E@‘ﬁmﬁ %erév lg‘atﬁ%ﬁ%‘i“@%&? al{Dch %eseﬁﬁll%d%éfc
Raney ni ckel ag@drdxRe alklok®. halogen, lower alkyl group, acyl, substltuted 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,
15 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,
20  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 optionally contain one or more heteroatoms
selected from oxygen, sulfur or nitrogen; m is an integer ranging from 0-6.
The novel intermediate of formula (I) where m is 0 and all other symbols are
25  as defined above may be prepared by reducing the compound of formula (I1IIg)

O

|
O2N=Ar—= CO,R® (illg)

OR’



M xtures of catal ysts nmay be used. The reaction nmay al so be conducted in
the presence of solvents such as di oxane, acetic acid,. ethyl acetate and
the |i ke.wA03/opecsur e bet ween at nospheric pressure and 8®CpgB2Eg74de

enpl oyed. The catalyst may be preferably 5-10 % Pd/ C and t he anount of
catal yst used may range from1l-, 50 %ww. The reaction may al so be
carried out by enploying netal solvent rgduction such as magnesium iron,
tin, samariumin al cohol or sodium amal gamin alcohol, pref erably

met hanol . The enat | an d out -in th ce 10 of .met al
catal ysts cont S{i}ﬁ g{(r)\lg gﬁl érmgl A‘I[T% AR e? %bg)%' %lnhayabec%ﬁ%e%uﬁué B BERIFRCL 1) in
optically acti \g@ebuﬁrhmdr@ae andd a&italm&laih)ﬁsﬂ)d/i@.MM/@L Raer]md:tkalrandlﬂhﬂlh@nl um

Indium and th chlral referal

phosphi nes suc 2%1: c\f%)l yls%’ﬁ(%aﬁﬁf’%&}aé’uat %%Be Softbelein e

1, 2- bi s(di pheny)tqsdsmspif smh)eetsfmn]e as ZH,l(Beah)é cRAic acid, ethyl acetate and the like. A
nethoxyphen | phen 0sR h|n et.hane

(-)-2, 3- |soér08§/e1 %Iagtﬁ]% W’&Fl%)?vs%‘r%andl%o B vay; BRI o s A8 Sbut ane
aRd the Ii kﬁ ]i’mgfbeq;lmlenabldr sofohf/mdmlaad (Helahg))mmwata@mﬁse@ma@da@é frdﬁgﬁl ngd
t he conpoun or [11h) O2N-Ar- [ 1] ere Ar is as_define
above with corrgéuﬁdww f o iGfF4OR 11 §ise %‘82%#@@( * (RReployipg mgtal gt 7
where R13 repr es@eich {uCh a@ﬁl)agﬂléﬁﬂn %@Uﬁh adtbhradnl inOdiEHRb]1 SrYsSRRkSarAdSand $n

defined earlier Rﬁ b %‘E r“tﬁ i in the presence of a base such as netal
hydride such a&leRRl Rypter giepehol he Widrqpenation maydecamier oubthe pragnehe

like; al koxidesf sléfl caslyha OMBaininaBiEAL 1idanBUS ISt A dotPsunk dfFoMuldiixiHr es
thereof. The reaction may be carried out in 25 the presence of sol vents

such as diethy préciaHZéIaCtl"Fl-ﬁPﬂn disaapial catist mpy/amtaipRiodivg; Rathpripmaladiual ni de

and the |ike oppdintike.eshd Bear@fanddVR rgﬁbébgleoe‘éﬁﬁﬂ A8sphhfds QAC‘I{%Q?S 35ye
reaction tenperature may range from - 8 C to ref er abl

t enper at ur e i nbisiidrheanigbosghinopatare.t o 34 bTS(dllﬂflfélYk)é IU@)?ﬂiage,m)r é.2dfif(dct i ve
under anhydr O%tlﬁ??ﬂieh%lgﬂélylpﬁgsp\ll\Qo%ﬁ{agg34@)6-2 B ggp%o?%p%«%ﬁ?f?lh r?ﬂ yet

anot her enbodi nent of fesent 1 nvention, the
15 bis(diphenylphosphino) butane and the like.

The compound of formula (IIIg) may be prepared by reacting the compound

of formula (1ITh)
O,N—Ar-CHO (Iith)
where Ar is as defined above with compound of formula (II1i)
8 13
R OzC\r P(O)(OR™), (11li)
20 OR’

where R" represents (C;-Cs)alkyl group and all other symbols are as defined earlier
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, t-BuOK" and the like or mixtures thereof. The reaction may be carried out in

25  the presence of solvents such as diethyl ether, THF, dioxane, DMF, DMSO, DME,
dimethyl acétamide 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.

30



(I') where mis O and all other synbols are as defined above nay be prepared

by diazotizing the conpound of fonnula (I1l k) to a conpound of fornula
(111 1) awo o3foexdsei ng the conmpound of forrmula (111 1) to ycehdoxmepound of
formula (1). The 5 reaction shown in schenme-I1l below R5 R60 R5 R6 O

02N _(CRIR11) m Ar YR8 02N- (CRIOR11)m Ar 8 YR NH2 (1111) OR7 (Ill k) R5 R6
0 WH (CRbORh1)m Ar YR8 OR7 (1) Scheme-12 1 The diazotiaziaon of the
conmpound of the formula (11l k) to obtain conpound 10 of formula (111 1)
may be carried out usiAGnstha%Rlbbdiniat GIRINreSHE | LA B dis0any!
nitrite, potassium ni %,ri, ?e, ammnli um ni trlr?eHglg‘é&Eﬁﬂ%qﬁ ‘%éﬂpﬁlrl\n e?ftfglg?‘ﬂ?c
condi tions usi i Hesreis sy Andhall et aymiolseiechs deifhed showe innyaei gepne bhe
like, in an or@apiifns HeV@HnosChr & s .methanol hapol ,
propanol and the I_ilk]fég;S el,g{pgi oxane,ﬁn@hgﬁpgicg)t%gcglﬂ%oﬁlad?’ﬁgow e(HIEE A%t i fying
the resiude usi'fficlRk¢ cempdumied fosndall Bsodied hytmpeuldpdfabanula (I). The

di met hyl sul ghat.g, iy | | halides such as ethyl iodide,

met hyl i odi de aﬁdCtﬁﬂgs}{o?@el},lk%ﬁﬁmtgg%%%)lr%%"sence of solvents such as hydrocarbons
li ke toluene, benzene and the |jke gr DMF, DMSO, acetonitrile,pdHR nethyl

i sobutyl ketone (M BK)mand t he ik‘é8 in alkali_bases,such as s R
carbonate, potQ&i (@R CRr W@%@H‘\Kﬁa net hoXi26; (CRodt u%TyHMYRs
pot assi um hydride and the 20 |ike. The reduct®™n of conpound of Lthe
formula (1111) to yield a Zﬁl oundHaf the general formul@ip) r@l@ be

carried out in the presenc gaseous hydrogen and a catal yst such as

Pd/C, Rn/C, Pt/C, Raney nickel and the |like. Mxtures of |catal ysts WD
03/ 033456 PCT/1B02/ 04274 13 may be used. The reaction y al so be
conducted in the presence of solvents such as ‘ ‘
R® O
WH—(CR"R""),—Ar R
OR’

)

Scheme-III

The diazotiaziaon of the compound of the formula (IIT k) to obtain compound
10  of formula (IIT 1) may be carried out using diazotizing agent such as sodium nitrite,
isoamyl nitrite, potassium nitrite, ammonium nitrite and the like under 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, acetone and the like. Etherifying the resiude using alkyl sulfates
15 such as diethyl sulphate, dimethylsulphate and the like or alkyl halides such as ethyl
! iodide, methyliodide and the like, in the presence of solvents such as hydrocarbons
like toluene, benzene and the like or DMF, DMSO, acetonitrile, THF, methyl
isobutyl ketone (MIBK) and the like, in alkali bases such as sodium carbonate,
potassium carbonate, sodium methoxide, sodium hydride, potassium hydride and the

20 like.
The reduction of compound of the formula (II1l) to yield a compound of the
general formula (I) may be carried out in the presence of gaseous hydrogen and a

catalyst such as Pd/C, Rb/C, Pt/C, Raney nickel and the like. Mixtures of catalysts



di oxane, acetic acid, ethyl acetate and the like. A pressure between

at nospheric pressure and 80 psi may be enpl oyed. The catal yst may be

pr ef er ablw0%3/0884%6 Pd/ C and the anount of catalyst used megTrABexyE2f4 om 1- 50
% w w. The reaction may also 5 be carried out by enploying netal sol vent
reduction such as nmagnesium iron, tin, samariumin alcohol or sodium

amal gamin al cohol, preferably nethanol. 1The hydrogenation may be carried
out in the presence of netal catal ysts containing chiral ligands to obtain

a conpound of ( f.o lyst may
cont ai n Rhodi u%}ﬁg/guulfl%gn:%ﬁ%&cn ﬁfg etacﬁﬁéél Edl h?l?rég |ra%£+|nésasﬁ S S)1/0 may

preferably be digxang) agﬂfmsapm rqagg/l acritfe aud the hke A pressure between atmospheric

(1 2;&8}5 (tzn_ fn(s ?'h @gﬁﬁé m]og?opggL %pyﬁrﬁgﬁ% n(]{S cﬁ{gﬁfgfﬁlﬁ’;ﬁ‘ﬁé‘i{lle?e?@o%ﬁllﬁg/z Bhjpane.

(-)-2, 3-i sopr oplyd ﬂldemeulﬁ OBcdalwdsenlxyamaﬂge ﬂmm@cﬁoﬁhml ﬂhesqabtiom])laymjﬁoane and
the Iike. I o X%wdanot]perm (erqu!m S Vent o ucﬁ Et invention t
conpound of forrm ﬂn) SWRET & T i's , ‘NP "SHBOS lgﬂne 15’3

defi ned above aaayarinm pr e}oalncécbrbspdluﬁobmmgamgmtdl@hpr quesmbesethakdd The

scher ¥ bel o e B o B A e AR
OR7 ~ RTO~ 7 @ndé ltd/optainl a\/b()mlRihﬂd NifiZorfduid]T) iiRoRGG@Ily Wkt eCRtRL 1)HH hétall YRS
() 20 SCheneatr!llystVr\fllayoc%/ntoa?n odlum utE%lzu/mO%nchum and the like. The chiral ligands
10  may preferably be chiral phosphines such as (2S,3S)-bis(diphenylphosphino)butane,
'1 ,2-bis(diphenylphosphino)ethane, 1 ,2—bis(2—meth0xyphényl
phenylphosphino)ethane, (-)-2,3-isopropylidene-2,3-dihydroxy-1,4-

bis(diphenylphosphino) butane and the like.
15 In yet another embodiment of the present invention, the compound of formula

(I) 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 :

R0
R802C\|/P(O)(OR13)2 + R7O>—(CR1°R“)m_1——Ar-CHO W

7 .
OR™ " (i) (IVa)
RO :
8
CHO—(CR™R")mrAr—~__-COR D>—(CR™RM) i Ar—_-CO2R"
7 - R 0] \r
OR - OR’
(IVe) (IVb)

R'?—NH, (Ivd)

RS =60
WH—(CRWR“)m——ArKf)LYRs

OR’
(1)

20
Scheme-IV



14 The reaction of a conpound of the general fornula (I11i) defined above
with a conmpound of formula (IVa), to yield conpound of formula (1Vb). may
be carri ed0O®maw334sh t he presence of a base such as netal hydritde/ds2ke NaH or
KH, organolithiums such as CH3Li, BuLi and the like; al koxides such as
NaOwe, NaCEt, t-BuO- K+ and the 5 |ike or mxtures thereof. The reaction may
be carried out in the presence of solven{s such as diethyl ether, THF,

di oxane, DMF, DMSO, DME, dinethyl acetam de and the like or mxtures

t her eof . HVPA may used as. cosolvent.. The reacti.on...t erature.my range
from .78 C o 50 ClorarariaiAroeoud o aral 2o ie P FERELAGY] fafyY ¢ 2
30 T. .10 The reaipotidsr fofmas Iyaynayield doh@ofmr sfifband W) tay ¢ edrdedaowt onpound
of the fornmula (1Vc) ma e carried out .. h esence of gaseous

Pyl ogen and e damPpaR Sta e Seh pred Tride e SRR e BERTRHEL  he
like. M xturesasafH Al BRIDSIS tieakd) alkoxigedsuc e Naoatd, NaOEReyB ) KO akibthe
conducted in the presence of solvents such as .&i ox.ang, acetic a(r‘i d, ethyl
acetate and t ke qrpuxtugs thexeaf, Hhe 15261iqR 2Ry De fisA QM 12 HEPTSseass o NSRS 80 psi
may be enpl oyegch I8ic@H! aths THFaMioRP DRI IINIEY, BMI) dn&iHyGeetandictdag anount
of catalyst used may range from1-50 % w w. The reaction may_al so . be
carried out byherdieoss muxtst dhereefi vEMPAr By dei B??dsﬁfcﬁosalé’e%é:r]i‘és’ieﬂﬁﬂoni ron,
tin, samari UnejnPedhutOns) rage 64 meaﬂaesbg@?lbﬁm%_lm RAtmpdR4teicen BRRIvnge

met hanol . The hmlgogene},tl on may be carried out in the presence of netal
catal ysts cont@fi-Hi fgtoc¥i Fal 20 ligands to obtain a compound of formula
(I've) in opyically aetibdtbPsMombdtndBi@ forkdladiVidt FRYd £efhaiuad Bhadi um
Rut henium Indiumand the |ike. The chiral |igands rmmay preferably be
chiral phosphi feesuls (1Me) mpy be Sarsie) owi is (hei PIRrERSA QF Ieassets Mislyergh apda catalyst

1, 2- bi s(di phen i t PRl : -

met hoxyphenyl P gﬁ??%ﬁ}({% Wﬁo@%ﬁﬁ%}: fick1 $6& the like. Mixtures of catalysts may be

(-)-2, 3-i sopr opeili déwere2stRndindy disebe- donductasinpthe (rtpgsheengf pHssEhsusb)asbut ane
and the like. The react.jqn.:0 f0e i.th a
conpound of f %;P %ﬁlf’a&%bk/g]?ldt fgthglr g‘%?ggéé chg g%rr%%u %%géfs su?% r%?reu%egn %W&?%%éﬁf"be
carried outs uspmguresol 38 psismaucherago@id? The catakigBay edproferbbinzehés Pdenzene,

THF, in the presence of I -1 olyer I ' [

met hanesul f oni %ndgg? %}FOUHT_-;}\?&%%?&&%% @8% ?ggd/nlgﬁg' fr?%eegc@ﬁélgd?e%sgt i on
may al so be cab¢ tededoit hysinqgoydng imetd edvenbreluaticr sush ey emgnesithe itcanpiar at ur e
of the react| Ogamrgrai mr %nglgo}];oli %rrn s%gim% Elrgal%gnq ir? ’ alc%'ilglf, %'ieatglja‘gly%etﬁanol. The

hydrogenation may be carried out in the presence of metal catalysts containing chiral

20 ligands.to obtain a compound of formula (IVc) 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 (25,3S)-bis(diphenylphosphino)butane,
1,2-bis(diphenylphosphino)ethane, 1,2-bis(2-
methoxyphenylPhenylphosphino)ethane, ~ (-)-2,3-isopropylidene-2,3-dihydroxy-1,4-

25  bis(diphenylphosphino) butane and the like.

The reaction of a compound of general formula (IVc) with a compound of
formula (IVd) to provide a compound of formula (I) may be carried out using
solvents such as CH,Cl,, CHCls, chlorobenzene, benzene, THF, in the presence of
catalyst such as p-toluenesulfonic acid, methanesulfonic acid, TFA, TfOH, BF3-OEt;

30, and the like. The reaction may also be carried out using activated molecular sieves.

The temperature of the reaction may range from 10 °C to 100 °C, preferably at a



WO 03/ 033456 PCT/I1B02/ 04274 15 tenperature in the range from10 Cto 60 T.
The imne product initially produce may be reducing usi ng Na(CN) BH3- HCI .
In yet arwOhan3rsbodi nent of the present invention, the cecpaBexd4efs f or mul a
5 (l) where inis 0 or 1 and all other synbols are as defined above may be
prepared by diazotizing the conpound of formula (l111k) to a conpound of
formula (Va), deconposition of conmpoundof fornula (Va) to a conpound of
formula (1111) in the presence of al cohol such as R7CH and reducing the

conmpound of fornmula (11 ieldo u of . f.or mul 1.).... The.reaction
sequence is sh%r\}\lﬁerftﬁl %gl]':%%ré-r%et%ofnow 6&5”%@ g%%\ﬁf%?ﬁ%ﬁ%ﬁ“ﬁhﬂy eYRE~ O
N- (CR10R11~f AmafRbeviRBucifglisidg) NMER)BH{-M&). R5 O R5 60 02N- (CR10R11 )n-Ar
YRB HW (CR10R~~)~ Ar YRB OR7 (1) OR7 10 (1111) Schenme-V The di azoti azi aon
of the compound of the forrmula (I11k) where inis O, R6 is hydrogen and
all other synbol s dnecemothef ¢riediadnvethe pesabirgkitionottp octngbuatl of faiwudaa 15
(Va) may be carried out using.diazotizing agen u as sodiumnitrite,
sommy . nidr (eGSOl G el BT SRR OAT RIS PR AAPREPPRE B 1 he
presence of pgaiaioxéfein% thla_rrwmk poid Qﬁ_rﬂéﬁ?él?/lbi(@m@fiod asmipoﬁﬁd mefb}»rﬁulag(i\d),
propionic acid_and the like, in sujtable solvent su s C .orm

ohi or obenzene, IHPERPEGERAEHBOMEOL RES Q)30 aaom?%{nﬁpé%wgr@@ i fheg
tenperature i npkligcd 8NACOHN sEROH RO Siddetidngaihd cobbund dfabpanaimmeof 20

t he sol vent enployed for a period in the range of Q.5 to 16 h. Deconposing
the aryl al kyl dpdzempewdal dorgrla (he Therenattion spapgycerpshopmdn sehgmedobgddtind of

formula (I111l1) where R7 is as defined earlier excluding pydrogen and all
ot her synbols are as1defi neReapl i er can be prorzlo)tﬁd byRa i tabl e catal yst
such as WO 03/ 038466 'RETHA R4,—LG> O:N—(CRR )y—Ar YR® 4
ey i
(1K) (Va) N
' “ RS O RS O
OZN—(CRmR“)n"A"‘I\HJ\YRe‘-—» HW—(CR1°R11)n—Ar—I<T)LYR8
OR’ OR’
)
L0 (1)
Scheme-V

The diazotiaziaon of the compound of the formula (IIlk) where m is 0, RS is
hydrogen and all other symbols are as defined above, to obtain compound of formula
15 (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
thereof at a temperature in the range of room temperature and reflux temperature of

20  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 (IIIl) 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



Rh(l1)acetate, salt/conplex of Cu(l) or Ra(ll) and the like in the presence
of an alcohol of the fornmula R OH The reduction of conpound of the

formul a (WODIp3166 yi el d a conpound of the general fornmul @CtiiBoasverse al |
synbols are as defined earlier may be carried out in the 5 presence of
gaseous hydrogen and a catal yst such as Pd/C, Rh/C, Pt/C, .Raney nickel and
the like. Mxtures of catalysts nay be usgd. The reaction may al so be
conducted in the presence of solvents such as dioxane, acetic acid, ethyl

acetate and th nd 80 Si
may be enpl oy e?hl(m hgeta(l:tg\t Saawcgﬁlﬁé&%ft}%gwg(?gf{ﬁhgq ﬁm‘%r 1]1.% }}éﬁlﬁ iﬂ%@s‘&ae% arrgunt
of catal yst usé&ohﬁiypfﬂ&rfg@llﬂfrﬁrﬁl‘l 10 50% w w. The reaction may al so be

carried out by enpl q}{%%lgu%tna(jf&guh]ga ftﬁeeﬂﬁﬁﬁlhglﬁlfﬁ?elgg ne '%Lfrﬁl i ron,

tin, samariumin alco or SO mal gam I n
met hanol . The legeinad Jematld Ghwhery aldkwubdieare as deifmdd wherusayrtg caamthzmt inrthe

formate, cyglo %rﬂf 4rdle % E?féiﬁg’/ conc%g i ons
usi ng sol vent s%su% asgrrse{)]'}{?lS hh’ﬁﬁ)%en anota? ef‘h IaS g((i:/ec‘t‘j g?ﬁ?eequl f 15 In
yet anot her enbodihegikt. MbctltrbeeofpamszeMnayMeasﬁdl dme réahﬁorcmajpﬂsmbh ahdiasiul a
(1) inits enan ricall ure 815, %&n Hf d all
ot her synbol's 1{'ii{rhg ngess MG f%%lgené 561\9}8 %@X %F{é%?ﬂi& {/acfeg’ltq ﬂﬂ% Gng
process descri tpmdsurmbstwhetmwﬁhebebmssur%cmm ﬁ&m&mﬁlmao%é chiflyd¥ - ' R
)IW(CRlORhl)mAr ~' ! R%l O(yg)éfﬁia Nﬁ?ﬂf () %s%% (CRlORt~)mAr
YRB (VI C) R70THE R HoRYe (0% f&ﬁ‘é Aeat PeRIEE B A J I -
- Jj 6 YR10R GOR-@/20 (M @actidn) 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 hydrogenation may also be carried out using

ammonium formate, cyclohex-1,4-diene type of hydrogen donor under pd/c

conditions using solvents such as methanol, ethanol, ethyl acetate and the like.

15
In yet another embodiment of the present invention, the compound of formula
(D) 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-

VI below:

O
(CRTR™ 'AF—H)L ——» (CR'R™) _Ar‘j\lj/U\YRs

wvia) (viby  °

R® 50
— e (CR"RM) -Ar >

YR®
(Vic) RO

R® 60 . RS
—_— 80
ozN—(CRwR”)m-Ar—K;f/U\ \ HW—(CRmR”)m—Ar——]ﬁlT)J\ .
7 YR . YR
R70
(Vid) 1)
Scheme-VI

20



Scheme- VI WD 03/033456 PCT/1B02/ 04274 17 The di azotization of the conpound
of the formula (Vla) where all synbols are as defined above to obtain
conpound wb oBosasné a (VIb) may be carried out by using di zetBe/ogrdagent
such as sodiumnitrite, isoanyl nitrite, potassiumnitrite, ammonium
nitrite and the |ike under aqueous acidic conditions using acids such as 5
sul furic acid, HO, acetic acid and the J;ike, in an organic solvent such as
al cohol's such as nethanol, ethanol, propanol and the |ike; 1, 4 di oxane,

THF t dth | i ke. .On t t f t.h f
comhound of gener all ot SRR U By PEPH PR RDR WRSY AT PAPRIT (Vi c)

nmay be carri edrdys ddfinkd abowdito obfhirle@iuadat famulf (VIM )y bsicagied oatiby abl e
base such as NaH KH, KOH or Ilke in.a suitahle solvent such as.t.ol uene,

benzene, di et Rymgtdigotizipgpgenigch pEodip Autrte, fipamyk Ltrite, PPEFHEER B{% eat ment

wi th al kyl halhgensie Ritae & Litodiddeaqbou¥ictityd conldRidhél Gsiagacilld deh aéX her
al kyl ati ng agents such as Et30+BF4 , Me30+BF4 , dj al kyI sul fate y. al so be

used. Reactsi orfuifeirpesihtirle aspily agidy apdithe ke tcap §reppty splvensugh @5 alereNs of t he

conpound of fqpisanéiMidel, iind, SOPRRYMM @E 1k NMItiBxdnY] THIF, A6bBheadd the O and
all other synbols are as ‘def i ned above, may be carri ed out usi ng nitrating

agents such adikBuming nitric acid, N205, a mixture of conc. Nitric acid and

conc. Sulfuric aci Q)ngr o e@eﬁﬁé’aﬁ@n qlﬁd NidefifiCatRR| & RAPoREPbF GeRplY@hEe i n the
presence of a sol vent' or under neat condition at a tenperature in the

range of - 10C(N¢b)r twom gonpoang exfaganeiel fionmuga ¥ guay et sparigda iy eingiel ¢lis to 4
h. (Ref: d?%l%rto%anoqpl)f %\ggj su{;lg a%%@ole ‘t%@g W a@'Néﬁ eRewNg: B, the
d) a co of

formula (V or mul a , be’carried out in the
presence of gasédls sdiyfdrt @g@nasoholmyﬁjr’o@g@ne dimbsrlst gudHFa®ME IR HMP%r mat e,
cycl ohex-1, 4-di a h C d/ qulptlc
Raney ni ckel grﬁ(ﬁ qulofél gbk/l xtur egwqﬁ‘h ﬁ%?? %ﬁge E&%aﬁgﬁugg “n th y
presence of sobdnéentmdsudde aGtheet dkylging etghamodiuchda@xﬁh@ BI‘é}GeMGGOeﬁ:Etd et hyl

?fgit gteeerfglngyte dlky Iﬁ‘ﬁgt 13?3p seuurseed t%éél\%rge Fg%ﬁ@t}ég,' grygogﬁc angﬂt ﬁgoalrorglunt
of catal ysts used rr&\yitraticmrtg“eha‘ ¢’0fir[p0]’lmc56)f fotroilav(VIA) toeer eratriovad yf fortela (EEQt i on
génglsisgmbel ?g‘\?rz'}gelrtie gﬁso 8 3?@1 ogk;% ls?lﬁ%?qg ﬁﬁ%eg{tsadleﬁne%l abs\h rrrla dl%céalrgéh éd‘l!(hlaings
nitrating agents such as fuming nitric acid, N>Os, a mixture of conc. Nitric acid and
conc. Sulfuric acid or a mixture of nitric acid and acetic anhydride in the presence of
a solvent or under neat condition at a temperature in the range of -10°C to room
20  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 (I),
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
25  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 % w/w. Alternatively, the reaction may also be carried out by
employing metal solvent reduction such as magnesium, iron, tin, samarium, indium,
30  sodium amalgém in alcohol, or other suitable solvents preferably methanol.

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

(I) in its enantiomerically pure form, where m is 0, R’ = R®=H and all other symbols



30 sodi um amal gamin al cohol, or other suitable solvents preferably

nmet hanol . I n yet another enbodi nent of the present invention, the conpound
of fornmulwoogh}34s6 its enantionerically pure form where iPATIIBO2ZN42R5 = R6
H and all other synbols WD 03/ 033456 PCT/|B02/ 04274 18 are as defined
above may be prepared by followi ng the process described in scheme- Vil
below R5 R6 0 R5 R6 0 02N (CR1R11) m Ar ;41000 O2N- (CR1IR11) m Ar YR8 H2N H
HOH (Vila) (MIb) R5 R6 O 02N—(CRb0R11)mAr YR8 10. HOH (VIIl) R5 R5

60 02N ( CRIORL1 RGO YRS %
(Vild). § oo nong H{idtined By 1 Pl Rbélégfg’lg‘fwwm%"hn%osg%? ”?S‘rﬂrrr‘uR%e{’&‘?n |(8

where all synbvlidelme as defined above to obtain a corrpound of formul a
(M'Ib) may be carried out using diazotizing agents such as sodiumnitrite,
i soanyl nitrite, potassium niR'é rg@e ammoniumnitrite andgi Q@ i ke under
ﬁqueous aci di coGRNERIRONS A C\}Rt sugh GN—LERBRI U y

ydrochl oric acid, acetl C aci ,,and he |1 ke, in presence o ,an gptl onal co
solvent |ike al coholi 'E#Ch agNn#t hanol , et hanol, propanoIH%rﬁj the |ike; or
ethers such as 1,4-d/®ane, THF, and the Iike; or (\W®Bj ones such as acetone,
met hyl ethyl ketone and ‘the Iike. Esterification of the conmpound of
formula (VIIb) to a conmpound of fornula RSJREO(VI 1) may be done using an

appropri ate al cohol of forwﬁCMRW—W%YRs —_—

-

HO H
(Viic)
R 6% 10511 5R60
OZN—(CR1°R11)m_Af“|§/‘LYR8 » HW—-(CR"R )m—ArAK/VlLYRs
- . 4=
RO H RO H
U]
(Viid) .
5 *Scheme VII

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

10 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
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
" 15 (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—bu%yl, t-
butyl and the like in preéence of suitable catalyst such as, conc. sulfuric acid, dry ‘
HC1, BF3-OFEty, 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
20 Me;O'BF, and the like may also be used for esterification.



represents | ower al kyl groups such as nethyl, ethyl, propyl, isopropyl,
n-butyl, t- butyl and the like in presence of suitable catalyst such as,
conc. sulworBeo3asé d, dry HCl, BF3-CEt2, and the |ike. TheCrgaseri4omd may be
carried out at reflux tenperature of the alcohol enployed. Alternatively
reagents |ike diazonethane or Et30+BF4 or 20 Me3O+BF4 and the |ike may

al so be used for esterification. WO 03/033456 PCT/|B02/ 04274 19 Sel ective
O al kyl ati on of the corrpound of formJIa (VIlc) to the conpound of formula
(Vild) nmay be done tes suc fate | et hyl
sulfate and the |iRE& eBtF a@ﬁ@%’ aﬂ%’ill CS{HIB?IMQ ﬁ?lﬁmﬁa M&cﬁo the éofnﬂ) o ‘lgrgdl de,

n-propyl i odid€ornitapVapdjmdyrerdode nsihg ﬂ]aylmmf;htes mdh de diathgll sufifate] dlk@thyil n

sol vents such a 0 rbo i t ol uene ne ke or
acetonitrile, S i‘tFéﬂgglﬁeof %Pfaﬁﬁy IH’Fﬁ%S[ ﬂ’%ﬁi‘ﬂ%ﬂg ﬁ\lfgﬁﬂque &ﬂr‘?pé/xi de,

and the like, ibdidé,hepRipes @ReRidef 1saplopyauioafde aldeﬂﬁbShBé]dmalsdﬂadznts kageas such as
sodi um car bonat e, potassi um carbonat e, ngenqs1 hl{p car bonah? q?fg nmet hoxi de,
sodi um hydr devdinsriens ke PP dRenzes find i ke 95 S HEHB AR g t he
like. Heavy mefi@bm@Xiotesmeb ChimamyAgdOxidEed thigkeandiht Qrdsbieel of ksoletalar be  of
particular use to carry out al kyflatl on when_al kyl halides are used as

al kyl ati on redifyRt anpp ?%S%qnélfcérasc%’@&‘%éi?@o% HPOLASSIP Rt GRS ST um

hydroxi de or tLaihagl ‘éé!dlérﬁnﬁl@ih%lﬂﬁ@abdcﬁiﬁﬁ 15/deibe, aﬁotas@ﬁlﬁamyaﬁ&@rﬁasamhmt
chl ori de, tetrabutyl ammoni um brom de and the |1ke | so be_ enpl o

Reduction of cwtssiwmdydroxidsand derikeigayy mf}al %ldas %‘%ﬁbﬁﬁ?&) &PO¢ HS%P% ( | ),
15 may be. ;gm@ﬂk%%y b of p&anSSRY ?@ca?{%r cﬂ@§1ﬁ§’l‘d§omﬂérp£%n HAfdRKEY QEEN

donors suc anmoni um f or mat e, ex- | diene and the like and a
catal yst such amsllmiition reagpntPhape traps mﬁ@spstsfﬁuelkéq tetgrdkstaranerige hydoxider es of

catal ysts my Be WS ubfiysPT G6REC Gbh SokveRlanalamBTE! bABALS

et hanol , di oxane, acetic acl acetate and the |like. A pressure
bet ween at nospﬂamhuwlq:nmgmumévr@wdeSlﬁitbsllkm?y feo epidgped. 20 The catal yst

may be preferably 340 9 Fd &Bwto@%emé (\Q’Ifld)ct@‘ta%lﬂﬁgguﬂélscﬁchoﬁﬁﬂ'a , ange

from1-50 % w w. Al'ternative e reaction may also be carried out by
enpl oyi ng met amapbd veried mﬁdmdtemrmemwlﬁ gasowrdydeagien ny hydreasn doneys suchrpdr i um

| ndi um - sodi um, aoml 4 SLeRhal) 4 en B s AR £ 8Ok YeDks oprelcer abl y

met hanol . |nen resent 1 nvention e conmpound
of formula 25RK/C) Pi/a, lRtaﬁeyemam iandrehd Gld. IMlxpmerseoﬂ otatysiswmey demseédimotheR5 = R6
= Hand all ot Qr%gencé/ (r)TP solvents such as methanol, ethanol, dioxane, acetic acid, ethyl acetate
and the like. A pressure between atmospheric pressure and 80 psi may be employed.
20  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 oui vy
employing metal solvent reduction such as magnesium, iron, tin, samarium, indium,
sodium amalgam in alcohol, or other suitable solvents preferably methanol.
In yet another embodiment of the present invention, the compound of formula
25 (I) 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:



are as defined above may be prepared by follow ng the process described in
schene- VIII below WD 03/033456 PCT/1B02/04274 20 s R5R 60

02N- ( CRoORDDB34A6 R R sYR8 ) MM O2N- (CRboRh1) m Ar YR8 ' H. PEHDIBOL/H2N ~
(Vila) (MIb) Rs R5 60 0 H2N-(CRIOR11)m ArR YR8 02N (CRLORI1)mAr R s
YR8 ~ "ITHH O/H (Mlc) HO(Villa) s Rs sO Bn2N- (CRbORL1)m Ar R RsO YRS
Bn2N- (CRbORL ') mAr~-R-OH HHO H HO (Mj}db) (Mllc) HW(CROORL 1)mAr RS
R 60 YR8 Bn2N-(CRIORI')mAr R5R60"' 7'H ROHRO (I) (Vilid) Schene
VII1 The diazotization of the conpound of fornmula (VIila) _where all synbols

are 5 as defined above to offaith a conpound of foryul a \&eltb) nmay be
carried out usiOW—(CR'& Lt/ éﬁ p-s—soeh %@‘%%Jﬂmu'rﬁr MY ,)\(Réﬁéﬁvb
nitrite, potassium nitrite,d_lg niumnitrite and the |ikd bnder aqueous

acidic conditions usigfyaci such. as sulfuric acid, hydrochloric acid,
acetic acid and the like, in presence of an optiondViRo
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Scheme VIII

The diazotization of the compound of formula (VIIa) 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

HCl, 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"BF,4 or

Me;O BF, and the like may also be used for esterification.



sol vent |i ke al cohols such as nethanol, ethanol, propanol and the like; or
ethers such 10 as 1, 4-di oxane, THF, and the like; or ketones such as

acet one, wotobps3z4es hyl ketone and the |like. EsterificatiolrcofiBeig2si0nmpound
of formula (VIIb) to a conpound of fornula (Vilc) nay be done using an
appropriate al cohol of formula R8-OH where R8 represents |ower alkyl
groups such as methyl, ethyl, propyl, isgpropyl, n-butyl, t 15 butyl and
the like in presence of suitable catalyst such as, conc. sulfuric acid, dry

HCl, BF3-CEt2, and_the.lik The r,eac arried o

t enperat ure of th%e‘gﬂCE%thfc%rﬂlbcT“&geo tﬁ%??r&“”ﬁg\ﬂgc ﬁ?/,a ?Oélépj’é‘ﬁé g?ltf?

di azonmet hane @yiIk), HksBicAcabied d‘dbﬁﬂhBEfbséﬁaél of gaedu's lgdirash @l Isdrdgen dm f or
esterification. W 03/ 033456 PCT/}I(}EC{Z/ %; n of o ound of
the formula (Wb e g3k CHHoneE rtifgne ¢ Itﬁ?%{ea ¢ BT 89 out in

the presence @‘H/CQmW@R@ﬁ@gﬁ&epindhuaﬁmMxﬂm&talysw@ﬁhy&ﬁ vasaanheim
formate, cyclohex-1, 4-dj ene and the like and g cat al %/St S

Rh/ C, Pt/CS5 Rarssnchiokiselveringuahias methanol. \ghappl, diogpne, apehic\Act ewgﬁa%a%sed in

the 5 presencg,®feS0VRNSsHE GRraen FRIAASL pr&bliafoko pslimaamesmplagat i C
acid, ethyl acetate g}t he like. A pressurpe betweenpat nosp hé?rl) gﬁgﬁessure
o

to 80 psi may The Cé‘fﬂbfﬁfoly@dbe prpfally 6 410y (P difa o Ehepmaguat 8%1’5\}3115“ ¥or / C and
the anount of %%gqt dsh- wgdwmay A1{eﬁﬁgee1§rmeﬂréac§9n %a F)//Méo B tarisabivey y, the
reaction may a e carried out by enploying netal solvent reductl on such
as magne5| um eimpbyingtetal sobieal ieduption mﬁhwﬁ]magmﬁl%dmﬁn’fnérﬁﬁm@%‘}ﬂ%l 1Rdigme ohol |

or ot her ' tablig S %Hlﬁ af?:'éﬁctle r%le%lﬁﬁ%l@%@l@!ents %‘eﬂ‘r@l}bﬁ%yﬂo@t ion of the
conmpound o forrm a e conpound ormula (VII1b) may be done
usi ngI benzyl hali déBNSIUEhZ}dmomeﬁibﬂ cqasmw@ef fq@@nlzlyﬂVHI@wpdher eanRayad Ofe | i ke
in solvents s rho

acetonitrile, Lic ufila ﬁﬁﬁﬂé%ﬁgrbla%ndaﬁe it ?Rgr%&?gériﬁ%%gﬁgzag%?nn%? ﬁi/&lhgeu b% f(l)%%:fgde and
15 the |ike, |chlotr1kie alplt ths dile én gflvealskeath aﬁaﬁwa@gnﬂﬁll@stoh@@ﬁ GAizeRg Huiae e,

pot assi um car, onat e S

transfer cataly&§t% 2 §ﬂ8’ﬁgﬁ u[etfra r aa@%ﬁi gmlﬁ?lgén gﬁfeogl éﬁ}tgr%uﬂfb)g@e o£8ase
tetraal Kyl smuhé Gite,hl tieepresamcd oﬁsalkahebasaﬂmt@l asnmhummaa:bﬂneiel getassium

t et rabut yl amoni_ um broni de_and t.he na | eaction
may be carri ed2B9patp rfoiq]’ﬁgl FAREE S hV((ﬁ) rgxid el)r{%@rzl ur e ?ee:?étﬁgig}’&ﬂalysﬂﬂ'ﬁcﬁ
t enper at ur e ofast h@rasMemionamp| hydeekide 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 (VIIc) 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,



Hydrol ysis of the conpound of the fornmula (VIIIb) to the conpound of
formula (VIIlc) using aqueous al kali netal bases such as |ithium carbonate,
sodi um cCcapenad4eq pot assi um carbonate or potassi um bi car lbcmaB&/04R74t hi um
hydr oxi de, sodium hydroxi de or potassi um hydroxi de and the like, in

sui tabl e co-sol vents such as 25 nethanol, ethanol, THE and |ike or m xtures
thereof. The reaction time may range frgmO0.5 h to 24 h, preferably 0.5 h
to 3-4 h and reaction tenperature may range fromO Cto 80 C. One pot

esterification and.etherification o Q t r.mul a I11c)
to the corrpourfﬁtrag’f"drpogl’]"f‘?ﬂlaﬁd R e ‘{}m%tgﬁ f&%“% gfe%\%@ ovﬁ%bé’tﬁ at i ng
30 with bases g BIkaB haRds lslﬁlahha‘sdéthﬁel,odidetms&yumdwmﬂpd@yl scsmuwm;hw oxi de,
pot assi um hydr oxi de, . sodi um carbona ot a u ar bo ate ‘g%tl i ke, in

sol vents such HeMidRy FPBORYHEA! elalngé{‘ec diferett &l S‘é 2% ﬂ’§ i al kyl

ethers such asgglb@ilfa@tahneihe 1&@&8&9&8@@&@&&1&%@%@‘4 M%;{)*’Bﬁ raaydr o
furan and the |ike or dinethyl formam de, HMPA followed by treatnment wth

al kyl hal i des thgbke- d&e sapign W%ﬁmaéranﬁ%#ﬂeﬂﬂ b tpdi0drandyeastigniAmpesiirg pay
n-propyl  brom,ge gdi50PcePyd o¢ odi de and the like, or alkyl sulfates such as
diethyl sulfate,” dinmethyl sulfate and the |li ke or al kylating agents such
as Et30+BF4 , Me30iBbanzintios of e doipeundrefethe derawiaotVHihie thayompewgd ofr om 2 h

to 20 h and re r yIatlon
of the corrpoun%ﬁﬁélgraﬂ Sé% ME%VF?%d 1«53;2&%‘%3 égo 968&%%1\9(1{?&)&11‘%&1%? 1) may
be carried outdqnnrstsiueh [ @smnusmofongas,e@ubhﬁydﬂdg@n apd theylliecogpdre cal@dn®r s such

as ammoni ol fOf M@%ﬁ& %{agﬁ%ﬁ t{z@ﬁkelml\%ﬁtﬂ@gf ?atzglgsitiiﬁﬁz% 10 such

as Pd/ C, la%‘,P ney ’ni c xture o | ysts may be
used in the pr@s«ﬂamcnhe pfesaot vﬁsml\s:ntsumdh aasmem’femhlaﬁbdtqol elndammlacetidiagﬂaﬂﬂeﬂ acetic

acid, ethyl acetate d lLike. A t RLessure

and 80 psi mayalc té’% aé’i‘?%ﬁ%}%& A'PﬁeeSSngtbg ys Hn"%p‘%%t“ﬁ% er?agg%egg{lh& Bd/ C and

t he anmount of @ﬁﬁlayeﬂstThewsmj/smyy bapgeerdbiyo il 095 0% audvihe alﬁount Pératalgsl arl y
/%resent i nvention include: () Ethyl

2 ot hoxy~ 3¢ 4 58 FOHAEN T B GRbORTe (5 Et hyl
2- et hoxy- 314 4- am nophenyl ) pr opanoat e
_ Particularly useful compounds according to the present invention include:
(%) Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate
(+) Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate
(-) Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate
20
(¥) Ethyl 2-ethoxy-3-[4- {N-heptyl-N-(2'-bromoethyl) } aminophenyljpropanoate
(+) Ethyl 2-ethoxy-3-[4- {N-heptyl-N-(2'-bromoethyl) } aminophenyl]propanoate
(-) Ethyl 2-ethoxy-3-[4-{N-heptyl-N-(2'-bromoethyl) } aminophenyl jpropanoate

25 (&) Methyl 2-ethoxy-3-[4-(N-heptylaminomethyl)phenyljpropanoate
(+) Methyl 2-ethoxy-3-[4-(N-heptylaminomethyl)phenyl|propanoate
(-) Methyl 2-ethoxy-3-[4-(N-heptylaminomethyl)phenyl]propanoate

(¥) Methyl 2-ethoxy-3-(4-aminophenyl)propanoate
30 (+) Methyl 2-ethoxy-3-(4-aminophenyl)propanoate
(-) Methyl 2-ethoxy-3 —(4~amin0phen};1)pr6panoate



(-) Ethyl 2-ethoxy-3-(4-am nophenyl)propanoate 20 () Ethyl

2-et hoxy-3-[4-{N-heptyl -N-(2'-bronoethyl )} am nophenyl ] propanoate (+)

Et hyl 2- ewbesp3Rs¢ 4- { N- heptyl - N-(2' - bronoet hyl )} am nophemgrjipsxapanoat e

(-) Ethyl 2-ethoxy-3-[4-{Nheptyl-N-(2'-bronoethyl)} am nophenyl] propanoate
25 () Methyl 2-ethoxy-3-[4-(N-heptyl am nonet hyl ) phenyl ] propanoate (+)

Met hyl 2-et hoxy-3-[4- (N heptyl ai ni nonet hyt ) phenyl | propanoate (-) Methyl

2- et hoxy- 3-[4- (N-heptyl am nonet hyl ) phenyl | propanoate () Met hyl

2- et hoxy- 3- (4- g%mgti t hyl

2- et hoxy- 3- (4-am no hen O%( ga%g (ﬁel%%p§ CMEG

2- et hoxy- 3- (4- éfvyhoyw3e(paimmpéer\m)pﬁ$hﬂ@&456 PCT/ | B0O2/ 04274 23 ()

Met hyl 2-eth te (+) Methyl
2t boxy- o (5 S RHLERPRE T anb B RROp b fere) "™

2- et hoxy- 3-(3-am nophenyl )pr opanoate 5 () Ethyl

2-i sopr opox hen Et hyl

2-i sopr opox SQ %theYﬂ? ) F?@P%ﬁ/%%)f“%&% ]éprg?l)oﬁlateEt hyl

2- i sopr opoxy - 3¢ £4aID ARBRBYY-3 4-eRiRpRingl)Jbgiosaspounds of the present

i nvention can be_converted to Ehe conpounds .of the 1o formula (I1) which
i ncl udes: () Eﬂ@ yl 2-isopropoxy-3-(4-aminophenyl)propionate

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

phenyl ] 2- et NOXYPERRRVABL S the pridenEldWhtion can be converted to the compounds of the
3-[4-{3-(3, 4-di hydro-2H- benzo| b] [ 1, 4] oxazi n-4-yl ) propyl am no} 15

phenyl ] - 2- é¢ hoi@pwlé@%m%z@élnclu@e% Et hyl

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

phenyl ] - 2- et hoxypr opanoate ; ()

3-[4-{3-(3, 4- Eiiﬁﬁth‘y& M béh-dityffor2rpencalbili Aexpringedpydratanmiodphenyl | - 2- 20

SE szfgr (()g?zoaﬁhg@ Q grhgé‘r geﬁ‘?%ﬁgf 1; 4]( (J)riazi n- 4-yl) propyl am no} phenyl ] - 2-

et hoxypr opanoi (QL) Baiytl3 ¢4- (343 4-sliiytim-2H- ()er)zo[b][l 4]0xazin-4-yl)propyla_mino}
3-[ 4-{3-(3,154- Dlljh%qﬁ e {;)l—x%()ar%a t]3[ 1, 4] oxazi n-4-yl) pr op.yl am no} phenyl ] - 2-
(-) 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 } phenyl]-2-
20 ethoxypropanoic acid or its salts ; A
(+) 3-[4-{3-(3,4-Dihydro-2H-benzo[b][ 1,4 Joxazin-4-yl)propylamino} phenyl]-2-
ethoxypropanoic acid or its salts ;
) 3-[4-{3-(3,4-Dihydro-2H-benzo[b][ 1,4 Joxazin-4-yl)propylamino} phenyl]-2-
ethoxypropanoic acid or its salts ;
25
) Ethyl 3-[4-N-heptyl-N-{2-(3-0x0-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-
yl)ethylamino } phenyl]-2-ethoxypropanoate ;
) Ethyl 3-[4-N-heptyl-N-{2-(3-0x0-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-
ylethylamino } phenyl]-2-ethoxypropanoate ;
30 () Ethyl 3-[4-N-heptyl-N-{2-(3-0x0-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-
yl)ethylamino } phenyl]-2-ethoxypropanoate ;



et hoxypropanoic acid or its salts ; 25 () Ethyl
3-[4- N heptyl - N-{2-(3-0x0- 3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n- 4-
yl) et hyl awDrejppdasnyl | - 2- et hoxypr opanoate ; (+) Ethyl PCT/IB02/04274
3-[4-N-heptyl - N-{2-(3-0x0-3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 4-
| ) et hyl am no} phenyl ] - 2- et hoxypropanoate ; 30 (-) Ethyl
N-heptyl - N-{2- (3- oxo- 3, 4- di hydr o- 2H; penzo[ b] [1, 4] oxazi n- 4-
t hyl am no} phenyl ] - 2- et hoxypr opanoate ; WD 03/ 033456 PCT/1B02/ 04274 24

4-
e
AR ORER SRR TS S DRI
4- N- Hept y| - rheftdidndn@PpBendi|-ethbydrpurdit Redsatthitd 1, 4] oxazi n- 4-

et hyl am no}(l%lenyl ]-2-et hox_}gqpopanm c acid or its salts

4- N Hept yl -@ { 2- ( 3- ox ot B M-RAPR{AY- &+ @FP’%?e%‘lré{hbj]h[OPP&P‘%}%a@ﬂH 4loxa)zm—4-

et hyl am no} Yanlin A pRENYOX B foi@&didloGfs shiks; sal ts ; () Methyl
2- et hoxy-3 - ﬁnﬂ? 1e@ftp rﬁﬂ_X 65%@% 1 r1002I—S|-S benzo [b] oxazi n-4-yi)-2-

oxoet hyl ) arf noﬁ"ﬁet hyl } pher%rlﬁ'lﬁ'ﬁl’bﬁﬁﬂlr@h{%@'o@@ ¢ d)hYﬂI@raﬁrbeHZO[b][l 4]oxazin-4-
2- et hoxy- 3- [ 4- b 4-yl) - 2-
et hoxy-3- [ O%gf%p& %1 ggleylf] pir s2rd-Sndk &Awal@a&dmb@s@aﬁi ] oxazin-4-yl)-

oxoet hyl )am n opanoate ; (-
2- et hoxy- 3-[ 4- {N—heptyl N-(2-(3, 4-di hydro 2H- benzo[b] oxazin-4-yl)-2-

orget 1) am e PRSI BSRSAROEN 618 s o -

oxoet hyl ) am nowmbﬁylbajmhemyth?lpplapalﬂmomnaated or its salts ; (‘+)

oot ) o nobmeR kb S DY AR A Pl A%

2- Et hoxy- 3- [ 4- ¢:dethgdnyinedyeiaZh pidngstofundate; 2H- benzo[b] oxa2| n- 4- yI) 2- 20

oxoet hyl ) am no ] oi ¢ d ar ; Ve

3-[ 4- {g %3 4 dih %&}lzgﬁ ﬁéﬁ}ég[@%ﬁeﬁ%‘ %@‘%@f‘?-‘g-ﬁ i?é'?ﬂ%"lz A s ﬁ}z-
phenyl | - 2- et hoxypihohaniaaihethyl} fhchyfibpubate ;

3-[4-{5- (3 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 4-yl ) - 5- oxopentyl am no} 25
phenyl ] - 2- et hoxypr opanoat e ;

15 () 2-Ethoxy-3-[4-{N-heptyl-N-(2-(3,4-dihydro-2H-benzo[b]oxazin-4-yl)-2-

yl)
3-[
yl)
()

yl)
3-[
yl)
3-[
yl)

oxoethyl)aminomethyl} phenyl]propanoic acid or its salts ;
€3] 2-Ethoxy-3-[4- {N-heptyl-N-(2-(3 ,4-dihydr6-2H-benzo [bloxazin-4-y1)-2-
oxoethyl)aminomethyl}phenyl|propanoic acid or its salts ;
) 2-Ethoxy-3-[4-{N-heptyl-N-(2-(3,4-dihydro-2H-benzo[bjoxazin-4-yl)-2-

20  oxoethyl)aminomethyl}phenyl]propanoic acid or its saits ;

(#) 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-oxopentylamirio}
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 ;



-) Met hyl

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

henyl ] - 2wetoho34pé opanoate ; () 3-[4- {5-(3, 4-Di hydro- 2H pemaB)Aj4274

[ 1, 4] oxazi n-4-yl)-5- oxopent yl am no} phenyl]- 30 2-ethoxypropanoic acid or
its salts ; WD 03/033456 PCT/1B02/ 04274 25 (+)

3-[4-{5-(3, 4-D hydro-2H benzo[ b] [ 1, 4] oxagi n-4-yl ) - 5- oxopent yl am no}

phenyl ] - 2-ethoxypropanoic acid or its salts ; (-)
3-[4-{5-(3, 4- Di hydr o- 2H- henzo 1.4 iNn-4-yl)<5-0x vyl am )
ohenyl - 2. ot Rekcy B R GHb AR L gr e adpiret 4 o iR P B
3;}[ 3- I{ ]3 (23, fhmmmnghbmm{?is[ﬁf] oxazi n-4-yl) propyl am no}

en - 2- et hox opano , : :
5 [ 3¥{ 3- (3, 4- &i)@@r &-&f—%ﬁwﬂwﬁdﬁiﬁzaf%ﬁé*,J_?W%:‘W'6?%&@,‘“111%%18?} PRHEHyI |
- 2- et hoxypr opangidx§propdddid acid driskyks ; _ _
3-[3-{3-(3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl am no} phenyl] -
2- et hoxypr dpanoate ; ()
3-13-{3-(3, 4- DiyiydngsRit be @2[9I{@J(ﬁ,1qd4ﬂfﬂi(ﬁ2ﬂ1-'ﬁeﬁ’zo{ﬂ]Dlm&&)ﬂn&ﬁﬁdﬂ;ﬁbﬂhﬁﬁﬁlb] - 2-
et hoxypropanoic acid or its salts ; 15 (+)
3-[3-{3- (3, 4- Dhiaydlrbeprtreepao¢ds§ [ 1, 4] oxazi n- 4-yl ) propy! ani no} phenyl | - 2-
et hoxypr opanoi, g, aci it t8 Al 3l eV T :
3-[3- %g ( g 4- Iﬁg%ydrl\g?tgﬂ- be?i—z[gﬁgj(?’éll,di yél%(oazzliTI rkl’ Z rﬁz-())[/bl]Slf)4r]%%aillnadfmylr)lrgf%}ﬁgﬁglloi - 2-
et hoxypr opanoipbesd}-Zetboxyprepagedie s ; 20 () Met hyl

3-[4-{3-(7-f1yqgro- - di r0x: ) G HZ 2 1A% AnYahi 11-
propyl am nbo} pt@ny?t%ﬂ%- [gt {1%@351 pdrlg%%gggtz% M@Lﬁ“@é%@% 'prfl)pyla)mno} phenyl]

3- [ 4-{3- (7-f | uoethoxIprbpetidayedr 0- 2H benzo[ b] [ 1, 4] oxazi n-4-yl)

propyl am no} phenyl ] - 2- et hoxypr opanoate ; (-) Methyl
3-[4-{3-(7-fluoro-3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazin-4-yl) 25

propyl ani no} phepy! | 323eBHeXYPhpdgansabazo[b]) 4]oxazin-4-yl)propylamino}phenyl]-2-
3-[4-{3-(7-Fluoro-3, 4-di hydyo-2H-benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl am no}
phenyl] - 2- et FRBQFPPOPHIS LIETE Y5 ts salts ; (+)

3-[4-{3- (7141 uay o- 3 343dizhg drOihgdio PERBAEb[ 14Tkexaziyi)plopylanpnapiénatiio}

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

(
3
P

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



30 phenyl]-2-ethoxypropanoic acid or its salts ; WD 03/033456

PCT/ | B0O2/ 04274 26 (-)

3- [ 4-{ 3- (WomBaaus6 3, 4- di hydr o- 2H- benzo[ b] [ 1, 4] oxazi n- 4- y| Pprapyd/@aiso}
phenyl ] - 2-et hoxypropanoic acid or its salts ; () Methyl

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 ; (+) Mt hyl
2-ethoxy-3-[4-{4-(3-(3, 4-di hydro 2H benzo[ b] [ 1, 4] oxazi n- 4-

110 By SV IReYL) LSRR b SRS o

yl) propyl oxy) bereayl]-p- @dmmpmnwa]cmmmmce , 10 () 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 ] propanoate ; (+) Methyl

2- et hoxy- 3- [ 3-{4- ( 3- (etihidi hydremoaﬂet{er{aq{siqj p-HiHox2izberzbfb][ 1,4 Joxazin-4-

yl) propyl ox )benzyl am no henyl anoate ; 15 (-) Methyl

2- et hoxy- 3-] 3- {prenyles, an E’é‘??%‘[a‘bﬁ 11, 4] oxazi n- 4-

yl) propyl oxy) bfi)zyl } Medih opheaWtﬂoaygqar{ams 4-dihydro-2H-benzo[b][1,4]oxazin-4-

2- Et hoxy-3-[4-{4 (3 (3 d| hydr o- 2H benzo[ b] [ 1, 4] oxazi n- 4- yI ) pr opyl oxy)
benzyl} ani nopHEAPGHRA ?Dd}%m&@ﬂhén%]’?rqp%oaé“a»l ts ; 20 (+) 2-Ethoxy-3 -[4-

{4-(3- (3, 4-di hyr o- Zldre%,mm[ bb. e&ho;(yélmkqaqmgéMthmxsbl%w][l Aenzil4-

am nophenyl ] pr an0| c acid or its sal -)

2- Et hoxy-3-[ 4-Y emdw)bpanW@ﬂ@ol@mmW { 1, 4] oxazin-4-yl)propyl oxy)

benzyl} ampophenyl]propanoic acid or its salts ; 25 ()

2- Et hoxy- 3-[ 3-{4- (3-(3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n- zpropyl oxy)

benzyl} ami nop@gnyl ] pMaigdnoi ¢ Zaathoetyér[3t{ﬂs(3éél4’cdshydrq21)l benZO[b] 1,4]oxazmn-4~

2- Et hoxy-3-[3 dr o- [ 1, 4] oxazin-4-yl)propyl oxy)

benzyl} am nopiu%‘ﬁ;g}]?}]lé) &nzr%l Mnln%phgnylﬁ)?&%%ag%’l ts ; (-) 2-Ethoxy-3-[3-14-(3

- (3, 4-di hydr o- 2ht benZ\(ﬁe{tlm]l [ 1, 2}aoboxgi3n[344y(BYRH aliyidox-beBO[H]Brilytazin-4-

am nophenyl ] pr B)argl%lllgxy enzleammo&enﬁ!lpropaho\{\O 03/033456 PCT/1B02/04274 27
15 (- Methyl 2-ethoxy-3-[3-{4-(3-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-

yl)propyloxy)benzyl}aminophenyljpropanoate ;

@® . 2-Ethoxy-3-[4-{4-(3-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propyloxy)
benzyl} aminophenyl]propanoic acid or its salts ;

20 () 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)

benzyl}aminophenyl]propanoic acid or its salts ;

25 (b)) 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 ;



() Ethyl 2-ethoxy-3 -[4- {3-(3,4-dihydro-2H benzo [b] [1,4]thiazin-4-

yl ) propyl am no} phenyl ] propanoate ; (+) Ethyl 2-ethoxy-3 -[4- {3

- (3, 4- di hworen2Hsbenzo [b][ 1, 4]t hi azin-4- yl)propyl am no} peivaR§d/j4prsopanoat e
; 5 (-) Ethyl 2-ethoxy-3-[4- {3-(3,4-dihydro-2H benzo [b] [1, 4]thiazin-4-
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-(3, 4-di hydro-2H-benzo [b] [ 1, 4]thiazin2a- yl)propyl am no} phenyl ] propanoi c
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phenyl ani nonmethy| ] phenyl ] pr opar?o%‘ilexy -3-[4-{3-(3,4-dihydro-2H-benzo[b][1,4]thiazin-4-
yl)propylamlno}phenyl]propan01c acid or its salts ;

15 () Ethyl 2-ethoxy-3-[4-{2-(3,4-dihydro-2H-benzo[b][ 1,4]oxazin-4-yI)
ethylamino} phenyl]propanoate ;
(+) Ethyl 2-ethoxy-3-[4-{2-(3,4-dihydro-2H- benzo[b][l 4]oxazm 4-y1)
ethylamino} phenyl]propanoate ;
() Ethyl 2-ethoxy-3-[4-{2-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yI)
20  ethylamino}phenyl]propanoate ;

(&3] 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]j[1,4]oxazin-4-yl)ethylamino}

phenyl]propanoic acid or its salts ;
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propyl am no} phenyl ] - 2- net hoxypr opanoate () 3-[4-
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S Ethyl 3-[4-{3-(7-fluoro-3,4-dihydro-2H-benzo[b][ 1,4)oxazin-4-y1)

gm’ no

20  propylamino}phenyl]-2-ethoxypropanoate

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

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 Joxazin-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
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3-(2-net hyl -3, 4-di Hydro 2H-benzo[ b] [ 1, 4] oxazi n- 4- yI) propyl am no
nyl ] - 2- met
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prenyi] 2. LR Df 0panogle, 10: (31 gt 28l o+
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I

| ) pr opyl ani no]ypﬂsmpyihﬂmﬁ} mﬂqu@n@@m@mlm(ﬂom shits salts (+) 3-[4-
(2- et hyl di hydr o-
)

propyl an? nof éhenyl ]-2- %%2%‘8{%}% (lf l‘gor‘g)é?lgdl&dr‘i"tzg -benyafb[1,4]oxazin-4-

yl)propylamino} phenyl]-2-ethoxypropancic acid or its salts
() 3-[4-{3-(2-methyl-7-Fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-
yDpropylamino} phenyl]-2-ethoxypropanoic acid or its salts

20 (B 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)
propylamino } phenyl]-2-ethoxypropanoate

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

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

phenyl]—2—ethoxypropahoic 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



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

yl ) propyl am no} phenyl ] - 2- met hoxypropanoic acid or its salts () Ethyl 3-[4-
{3-(2-prownlo3®3nsai hydr o- 2H benzo[ b] [ 1, 4] oxazi n-4-yl) pr epyBe/3074

} phenyl ] - 2- et hoxypr opanoate 20 (+) Ethyl

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 hoxypropanoate (-) Ethyl 30

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 haxypr opapoat.e 2 Y Pren .
3-[4-{3-(2-pr 3§y| 03, 5%?%&8@%&%&# Srp TP B e Ty R R A h oy
phenyl ] - 2- et hhypr ppathokypraendic ecidiot s @ikt s (+) 3-[4

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

phenyl ] - 2- et hoxypropanoic acid or its salts (-)
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propyl am no} phenyl ] - Zzhgt hoxypyp abyl-{,2)diHsayiH-benzo[b][1,4]oxazin-4-y]
(29)-3-[4-{3- ?Z?pr opy! Hig 4- di %d?%%l—l— bgnzo[ blﬁil, 4] oxazi[ r]1[ 4-]yl ) &

propyl am no } pEeWARDo DRI ISHeERoRReAs () Et hyl
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propyl am no }phenyl]-2-1 net hoxypropanoate ()
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phenyl ] - 2- et hoxypr opanoi ¢ acid and its salts 10 (+)

3-[4-{3-(2-propyl -3, 4-di hydro-2Hbenzo[ b] [ 1, 4] oxazi n-4-yl B ropyl am no}
phenyl ] - 2- met hgxypr opanoi ¢ aci d3-EB-(2wethpl-3.4-dihyyro-2H-benzo[b][1,4]oxazin-4-
3-[4-{3-(2-pro -3, 4-.di\hydr o-2H ben . I.n=4-yl)propyl am no}
phenyl ] - 2- net r?gﬁﬁr/?ﬂyg)aﬁrgﬂo ipiéen gf%mgﬁgxfp? (Lspl?ilsul;alf;’L'E“l és]ili %ﬁ%aﬂ%t hyl

2-i sopropoxy- 3+ 4- { 3- ( 7- f | uor o- B[4 {H{2mehpl-DHdhydwelHbprzo ][0 ¥inxannd-y| )

pr opyl am no} ph I ropanoate (+) Ethyl . .. .
b T Sopr opoxy. LB Yéfnt“?&fﬂﬁgﬁlaz-'&eﬁ@wgi’&?%@ HISERSSB) [ 1, 4] oxazi n- 4-y1)
propyl am neg phenyl ] propanoat e 3-[4-{3-(2-methyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-

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

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

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

25 (b 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 -f)ropyl—3 ,A-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino}
30  phenyl]-2-ethoxypropanoic acid or its salts
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pr opyl aniwo}opiaagd | propanoate () PCT/IB02/04274

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

2- 1 sopropoxy-3-[4-{3-(7-fluoro-3, 4-di hydyo- 2H-benzo[b][1 4] oxazin-4-yl) 25
propyl am no} phenyl ] pr opanoi ¢ aci d and its salts (-)
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[2R, N(1R)] - N-(Iﬂﬁeﬂ@y}dl-meﬂmkyprpﬂmnyclaemhyﬂ)ts@ﬂtet hoxy-3-[4- {3-(3, 4-di hydro-2H

bene ol Bl L 4] Quaz! N 44106 R B kA LBl ARATARLS 4.y idmfRb]

- (7-f1 uoro- 3, 4idhhyelirethdiklyprdfhnoic acid and its salts ‘
benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl am no} phenyl ] propanainide [2RN (1 R) ] -N
(2- hydroxy- | -phenylethyl) -2 -ethoxy-3 - [4- { 3 - (7 -flu oro-3
,4=di hydrord+ enagh Blisbprdp Al OX@zi3nT4hivto-padiydanine by dlpnepangi de

propylamino}phenyl] propanoate

(+) Ethyl 2-isopropoxy-3-[4- {3-(7-fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)

propylamino}phenyl] propanoate

(-) 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 /Aloxazin-4-yl)

propylamino}phenyl]propanoic acid and its salts

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

) - 2-Isopropoxy-3-[4-{3-(7-fluoro-3 ,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)

propylamino} phenyl]propanoic acid and its salts

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



25 [2S, N(1R)] - N-(2- hydr oxy-1 - phenyl et hyl ) - 2- et hoxy- 3-[ 4- {3- (3, 4-di hydro- 2H
benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl am no} phenyl ] pr opanam de hydrochl ori de salt

;[ 2R, N(WORB3M5€ 2- hydr oxy- | -phenyl et hyl)-2-et hoxy-3 - [PET/IB0ZA4274
- (3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl am no} phenyl ] pr opanam de
hydrochl oride salt ; 30 The novel antidiabetic compounds of formula (I1)

and process for preparing them are descyibed and clained in our PCT
application entitled "New bicyclic WO 03/033456 PCT/|B02/04274 33
conpounds and their us

e. iLn di cin rocess.. for ir rat.i gn.and
pharnaceuticafﬂcoﬁﬂﬁ’it%%ﬁi}"ﬁ?gVﬁ?ﬁ@mP%%%ﬁmygpg%pgﬁ' ﬁgﬁgﬁﬁ%ny%ﬁ t he
same day. 5 bﬁmyﬁnﬁggp@ﬁ@gtﬁﬂmh&@@ﬁﬁﬂm@fy of the abovF nentigned 4
reactions, any reactive roup in substrate cu e protecte
according to &anvEHRYE 0n@ﬁ&—@ﬁp@ﬁlﬁ#-@pggﬁ,%gl_%}’%g%ﬁqngo[g}[g?iogﬁ%lﬂ%ﬂai oups in
any of the abgﬁgyﬁﬁﬂ&hgmﬁﬁuKﬁ@ﬁ&bﬁﬁ@nﬁﬁ&matertiarybutyl di met hyl
silylchloride, nethoxynethyl chloride etc, to protect hydroxyl group,

N-Boc, N-Cbz, N-Fnoc etc, for protection of am no group, acetal protection

lo for al dehyde, ketal protees poRehL7-He48RY-&RerbNe-bdnksb) ThRxmBAAOdS of
formati on and ™ renoval of such protecting groups are those conventional
met hods appr opbpaprlamino bleenyidteethoepisprtnic pidinddtssglts The st ereoi somers of

the CO”poundSt({?gr m ng paq-gﬁ?ﬁtﬁﬁé’m- ID’Xﬁ{f«?ﬂ.o%m-Eqﬁy%rﬁgH—anﬂﬁf[@,&}]&XziHil ng

reactants in ir single lorneric formin”the process wherever 15
possi bl e or bylpmpgiactina)ghanyb-2rmetboiypropanpi¢ #dd prddtseplée of reagents or

catalysts in their single J Ex of 4 1 S0 Vi Lyt ure of
stereoison@rs(gy conventi%ﬁgﬁﬂk%ggﬁ%hzﬁﬁgéﬁgl§¥y%§2@%¥%?gyyggkﬁgéﬁgds
i ncl ude use ofypicpyahiied}pheagii2umbtbokyprapenmt wihend itssalii ast er eoneric salts
formed wth chiral acids such as mandelic acid, canphorsulfonic acid,
tartaric acid, lactic acid, and the |i ke wherever applicable or 20 chiral

bases such as [bsN¢iR)EN-@Hyahana phekybtby e -edrndy BHéi {B-(drdivalre-8s and t he

i ke. Commonly u thods are conpil ed Jagques et al in "Enantioners,
Racenat es andmﬁgigfhgﬁﬁﬁm*?wﬁP%?Y?ﬁ¥€f quﬁ%@?'Tﬁﬁ?y. More specifically
the conpoupd of formula (1) where YR8 represents OH may be converted to a
;Cll drsn X;::;ir ﬁ OO];{p@,g\kgﬁé-%— ZQIT}%rrcl)x%/-1alnilleg§lsetht})1%-2t-é‘tﬁ)ai}yl—3n_lgf— W-&[h-&ﬂy'y&rg-lzfﬁm nes, amno

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-
20  benzo[b][1,4] oxazin-4-yl)propylamino} phenyl]propanamide

[2R,N(1R)]-N-(2-hydroxy—1—phenylethyl)-Z-ethoxy-B-[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 ,4oxazin-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][1,4]oxazin-4-yl)propylamino } phenyl] propanamide hydrochloride salt ;

30

The novel antidiabetic compounds of formula (II) and process for preparing

them are described and claimed in our PCT application entitled “New bicyclic



25 derived from am noaci ds; conventional reaction conditions may be

enpl oyed to convert acid into an am de; the diastereomers may be separated
ei ther bywbroaosisshal crystallization or chromatography amdTihe/04274

st ereoi soners of conpound of fornula (1) may be prepared by hydrolyzing
the pure diastereonmeric amde. The invention is explained in detail in the
exanpl es gi ven bel ow which are 30 proviged by way of illustration only and
t herefore should not be construed to Iim't t he scope of the invention. WO
03/ 033456 PCT/1B02/ 04274, 34, Exanple 1. B/

2- et hoxy- 3- (4- %Wﬂﬂbﬁeﬁ?ﬂ)%?ﬁpﬁ?fog‘lp & CZE‘?’ rocesg, foppifieirsprsparations agg ¢ 4
sal t from tri qiayhaeugcRooyRioesipho tuasiaingttheg? Gildd gmulianbowety, odthe 3amwol ) and
NaH (50 %in ojl) (5.3 g, 2 eq, 132.4 nmmol) was prepared in THE (350 m) at
0C Tothis d%1id 4-nitrobenzal dehyde (10 g, 1 eq, 66.2 nmol) was added
in portions at 0O C and the resulting solution was stirred at RT for 16 h.
The reaction mxture was diluted with_ethyl acetate and. washed w

aqueous NHACL. The Icisimeregigiet dhaidn amngf the gove mentoged re@fth%?y@yrfﬁ%ﬁ?ﬁ? ein

both Z and E s}gfSainsoBsstd hdlebile mB) BPprotectsll Bydordingolcofivedticiial cheyiéainanat e
obtained in stséérpp((ell) was hydroSenZ??d Ugl rfgcj Pd o1t o psi) (11

0%/ C. -
g) in ethyl adstctice JuisblerptegingrarowsyincHy ofatid d‘i’%{‘f?n@ﬂn“ofgd lﬁ%ﬁ(cﬂ‘@“s ‘Fﬁyl

acetate / hex
50% . 1H NVR at%% Bﬁauéjzl &h@tﬁﬁ%lﬁl&lﬁ&rﬁiecﬁem@%@t chﬁ@eOét@ £0 gi‘dtecf Eydjf&%g O—I>z/| el d

3H), 2.90 (d grupG NaBlzc Npz, rs»FwC(etss or prpteqtop pf a@l@@f@%ﬁ aqqtpl profeation

1H, 3.94 (f, d=6.308e ©HE) protédhtidm i Retode Fnd P 1ike he nfifds bfformaina, 2
7.03 (d, 3¢ sfgbaz Ué tH) ot 1ﬁeateoc‘?nnl s R e 2 () - Dhs
(MH), 192 (M rem@}ﬂ HS}uch PEXtegtin @rqups are those conventional methods appropriate to the

. molecule being protected.

The stereoisomers of the compounds forming part of this invention may be
prepared by using reactants in their single enantiomeric form in the process wherever
15 possible or by conducting the reaction in the presence of reagents or catalysts in their
single enantiomer form or by resolving the mixture of stereoisomers by conventional
methods. Some of the preferred methods include use of microbial resolution,
resolving the diastereomeric salts formed with chiral acids such as mandelic acid,
camphorsulfonic acid, tartaric acid, lactic acid, and the like wherever applicable or
20  chiral bases such as brucine, cinchona alkaloids and their derivatives and the like.
Commonly used methods are compiled by Jaques et al in “Enantiomers, Racemates
and Resolution” (Wiley Interscience, 1981). More specifically the compound of
formula (I) where YR® represents OH may be converted to a 1:1 mixture of
diastereomeric gmides 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.
The invention is explained in detail in the examples given below which are
30 provided by way of illustration only and therefore should not be construed to limit

the scope of the invention.



Et hyl 2-ethoxy-3-[4-{N-heptyl-N(2'-bronoethyl)} am nophenyl) propanoate
CO2Et Br-,~-N1i Ot 25 Step i A mxture of ethyl

2- et hoxy-wo(0dnaxsmophenyl ) propanoate (5 g, 1 eq, 21 mmol ) PCahBed/3eTh i n
preparation 1, heptylbromde (18.8 g, 5 eq, 105 mmol ), and anhydrous WO
03/ 033456 PCT/1B02/ 04274 35 K2CXB (14.5 g, 5 eq, 105 nmol), was heated at
70 Cin DMF (100 m), for 16 h. The reagtion mxture was diluted with

et hyl acetate, washed with water and brine. The residue was

chr omat ogr aph% usi!ng a mxture of ethyl acetate and hexane as diluent to
afford nonohe product as thick liquid (3.85 gm vyield 55%. 5 1H
NVR (200 MHz, KibQB¢thoxy-8-(83mibdphedyifpropimoatdH) , 1. 05 1. 42 (m 15H), 1.42-

1.68 (m 2H), 2.90 (d, J=6.6Hz, 2H), 3.08 (t Eg 3.22-2.42 (m
1H), 3.44- 3.64 (m 1H), 3.94 (t, J— 2 1 (q, J 7. OHz, 2H), 6.55
(d, J=8.3Hz, 2H), 7.04 (d, J=8.3 t(neat) cm 1l: 3396, 1747. 1o

Mass mz (d): 335 (Mm+1), 290 (Mf@'}b tep ii The nono heptyl ated
product (3 g, lﬁg 8.98 mmol ) obtai ned in step (i) was treated with
excess di br onpet %e (10 eq) in presence of anhydrous K2CO3 (3.72 g, 3 eq,
27 15 mmoly, Wittiphst (rd@ tokthyl Zetiotyphesphiormtcetde C6f5og, 116eh. 99 Phamebandi on

m xture was di| th.e ,acef at shed wth. r The
resi due was #&)ﬁ@t Sdt 8%%@(?% % Zfranm% Wasgfepa{ E&ﬁaoe@g?% )22% nﬁexane as
diluent to yierl (ﬂthﬁ;tsb}dﬂ 4-n1trobenza1dehyde (10 g, 1 eq, 66.2 mmol) was added in portions at 0
2- et hoxy- 3-[ 4- N—hetyl brormet 1) 0 ropanoate as thick
liquid (1.98 PdeSL‘S‘ SOIZ‘@"“.LWN e@z%%\@mﬁzqg%oé%? CaglonymEgIre Jfas
J=6.3Hz, 3H), Cillhl% vaatl‘ﬂ&h lrﬂceta-té Hﬁd w&shé@ Wltﬂk a@&oﬁ@NHZ(t‘ﬂ Th&er88e EdhtainksthyBHZ,
2H) , 328(t = 45 3H), 3.50- 370(m3H) 3. 96
(t, J=6.8H 14H)11tr0z2 qﬂ;oygy@'mngmqte g_]%)th §|a51d Eetegyplsexaers §Hg9) SHz, 2H), .09 (d,
J:8. 3Hz, 2H). IR (neat) cm 1l: 1747.
Step (ii)
Ethyl 4-nitro-2-ethoxycinnamate obtained in step (i) was hydrogenated using Pd
(10%)/C - H, (60 psi) (11 g) in ethyl acetate (150 ml) at RT and chromatographed
15 using ethyl acetate / hexane to yield the title compound as viscous oil (9.41 g, yield
60%).
'"H NMR (200 MHz, CDCly) &: 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,), 3.35 (m, 1H), 3.55 (m, 1H), 3.94 (t, J=6.3Hz, 1H),
4.15 (q, J=7.0Hz, 2H), 6.62 (d, J=8.3Hz, 2H), 7.03 (d, J = 8.0Hz, 2H).
20 IR (neat) cm™: 3372, 1738.
Mass m/z (CI): 238 (M+1), 192 (M - OC,Hs).

Example 2
Ethyl 2-ethoxy-3-[4-{N-heptyl-N-(2'-bromoethyl)} aminophenyl]propanoate

,CO,Et
Br\/\NO/\gEt |
25 \/\/\/,

Step (i)
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



25 Mass mz (Cl): 442 (M79Br)+1), 444 (M Br81)+1). WD 03/033456

PCT/ | B02/ 04274 36 Exanple 3 Met hyl

2- et hoxy-wo[0dngMshept yl am nonet hyl ) phenyl | propanoate CO2WET/IBDY042WEL St ep
(i) 5 Methyl 3-[4-fornyl phenyl]-2-ethoxypropanoate (2 g, 1 eq, 8.51 mmol)

obtained in preparation 5, heptylamne (978 ng, 1 eq, 8.51 mml) and cat.
amount of p- TsOH H20 were taken in DCM440 m), along with few pieces of

activated nolecular sieves (4 A). The reaction mxture was filtered

through celite after 24 h, at_ RT and he iI rate jluted. w DCM and
was washed wi £Cq(KbUS 368 OMmmelhives Oa%fj 18%?13(196‘?5%9“@%?0%
sodi um sul f at ept Qeatiisd chigdidAfasnBiubr! witht &hﬂ%}état&washed with water and brine.

-[4- (N-heptyl i m nonet hyl ) phenyl ] propanoate Step ii The crude, net hyl

2- et hoxy- 3 [4T@w¢ﬁecbww4smw@%%%h@ﬁgla] rﬁ%&ﬁ%ﬁééthél Bistass ﬁléidheXfBe Ph step
(i) above (2. glg @&m éﬂz?o?dﬂioﬁ&%%@emodﬁ%m%@i11&£@(m§gm%n@idtss%§lt ed with

conc. HOA (8 8.51 sodi um cyano oroh dride é535 ng, 1

eq, 8.51 mmlﬁlﬁMRO(ZQO MHe (Fi?@g)rés%g%fbtathé 3|H@aéﬁ? drSnkd? ﬁ%niﬂ'@r d2by TLC.

After 2-3 h, t t il yt g@ﬁyuz el @) 8. 44Washed
ﬁg Qﬁ(grﬁ—% éﬁzezigﬁ%o‘i d. 4t @@'HMH} eIy,

wi th aqueous so | carbonat e an

dried over ‘an rous sodi um sul fate.
The residue wads642@n, dﬁ{)oﬁréﬂé‘gﬂa@&ﬁ@l UBi Ag (et ZHKC}S h(dbrAos-3m AD: af f or d

the title co yleld 60% as viscous |iquid. 1H NVR (200 Mz,
CDC13) 6: 08@%’@%%&3@ 1.14 (t. J68Hz 3H), 1.20- 1.40 (m

9H), 1.50- 1. 7aR((neat)2ih : 329&3074(1 J 7.4Hz, 2. 98 (d, J=6.3Hz 2H), 3.22-
e IR P e - <S’ U3t hre, 21 TR (neat)
cm1: 3500 (br), 1748. Mass mz (Cd): 336 [M+l]. WD 03/ 033456
PCT/ 1 BO2/ 04274&&)
The mono heptylated product (3 g, 1 eq, 8.98 mmol) obtained in step (i) was treated
with excess dibromoethane (10 eq) in presence of anhydrous X>CO3 (3.72 g, 3 eq, 27
15 mmol), in DMF (40 ml), and heated at 70 °C for 16 h. The reaction mixture was
diluted with ethyl acetate, washed with water and brine. The residue was
chromatographed using a mixture of ethyl acetate and hexane as diluent to yield ethyl
2-ethoxy-3-[4- {N-heptyl-N-(2'-bromoethyl) } aminophenyljpropanoate as thick liquid
(1.98 g, yield 50%).
20 'H NMR (200 MHz, CDCls) &: 0.88 (bt, J=6.3Hz, 3H), 1.05-1.42 (m, 14H), 1.42-
1.68 (m, 2H), 2.90 (d, J=6.6Hz, 2H), 3.28 (t, J=7.3Hz, 2H), 3.30-3.45 (m, 3H), 3.50-
3.70 (m, 3H), 3.96 (t, J=6.8Hz, 1H), 4.17 (q, J=7.0Hz, 2H), 6.57 (d, J=8.3Hz, 2H),
7.09 (d, J=8.3Hz, 2H).
IR (neat) cm™: 1747.
25 Mass m/z (CI): 442 (M(Br)+1), 444 (M(Br* ) +1).



Exanpl e 4 Met hyl 2-ethoxy-3-(4-am nophenyl)prop anoate CONe H2N i OEt 5
Et hyl 4-nitro-2-ethoxycinnamate (10 g, 1 eq, 37.7 mmol) obtained instep (i)
of prepawetmoss4i¢ was treated with activated magnesi um t ®CAITBER04EM8 g, 20
eq, 754 mol) in dry nmethanol (400 m). The reaction m xture was refl uxed
for 2-3 h, and allowed to stir at roomtenperature for 16 h. The reaction
m xture-was diluted with ethyl acetate gnd quenched with col d aqueous
anmoni um chl ori de. The organic |ayer 1o was washed with water and brine.
The resi due was_chrongat ographed using ethyl acetate and hexane to afford
the title conp@m’ﬁa%ﬂ%ganquid (6 g, yield 729%. 'H NVR (200 Mz, CDC13) 5:
1.64 (t, J=6.8MethyBRhethoRyBO[4((N-heptHaiiidntdthylPppnylprapanoad. 42 (m 1H), 3.42
- 3.65 (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). 15 IR (neat) cm 1: 3350 (br), 1735.
Mass mz (Cl): 224 [Ml]. Exanple 5 Methyl

2- et hoxy- 3- (3-am nophenyl ) propanoate H2ZN CO2Me i OEt 20 Step (i) Wttig
salt fromtriethyl 2-ethoxyphosphgnoacetate (34.3 m, 2 eq, 132 mmol) and
NaH (50 %in oil) (6.28 g, 2 eq, 132 nm| ac@hepared in THE (350 nml) at
O C Tothis solid 3-nitrobenzal I\ghylo g. 1 eq, 66 mmol) was added in
portions at 0 25 C. The resultin shutiron VBBt stirred at RT for 16 h. The

reaction mxtu £ Qs diluted with ethyl acetate and washed w th aqgueous
NH4C1l. The cr u%enﬁnt ains ethyl 4-nitro-2-ethoxycinnamate in both Z and E

st er eoi sones s Mebhyl 3-[§-fehgyBEsH ]-2-WBo O3 GRB4EE (PECTI E@ORF D10 ol@@nedSinep (i)

-(!l_|h g s g [ \lj gg IC ﬁ npgrléga(%a o:lr'155,g hepnyle%%ine 5(972? m”g‘)f )eq,o Qts‘?' rplr%gl)i dha® cria%.p a141!)1.}nt V@sp-

TsOH.H,O were taken in DCM (40 ml), along with few pieces of activated
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
10  bicarbonate and dried over anhydrous sodium sulfate to yield crude methyl 2-ethoxy-

3-[4-(N-heptyliminomethyl)phenyl]propanoate

Step (i)
The crude methyl 2-ethoxy-3-[4-(N-heptyliminomethyl)phenyl]propanoate obtained
15 instep (i) above (2.95 g), was dissolved in methanol (40 rrﬂ), and treated with conc.
HC1 (850 pl, 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
reaction mixture was diluted with ethyl acetate, washed with aqueous sodium
bicarbonate and dried over anhydrous sodium sulfate. The residue was
20  chromatographed using methanol and chloroform to afford the title compound (1.71
g, yield 60%) as viscous liquid.
'"H NMR (200 MHz, CDCl;) &: 0.86 (bt, J=6.3Hz, 3H), 1.14 (t, J=6.8Hz, 3H), 1.20-
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),
25 7.23 (d, J=7.8Hz, 2H), 7.30 (d, J=7.8Hz, 2H).
IR (neatj cm™: 3500 (br), 1748.
© Mass m/z (CI): 336 [M+1].



met hanol (250 m). To this ammoniumformate (35.6 g, 10 eq, 566 mmmol) and
10 % 5 Pd/C (40 g) was added and the reaction m xture was stirred at RT
for 16 h.wohe/osasal yst was filtered and the nethanol was ®cmdBesEd’son
rotavapour. The reaction mxture was diluted with ethyl acetate and washed
with water and brine. The residue was chromatographed to yield nethyl
2-ethoxy neta am no cinnamate as (E) and,(Z) isoners (10 g, yield 75%. 10
Step (iii) Methyl 2-ethoxy neta am no cinnamate (10 g, 1 eq, 42.5 mmol)
obtained in step (ii) was treated with nmagnesium (20.4 g, 20 eq, 850 mmol)
and dry nethanol (500 m). The reaction mxture was refluxed for 2-3 h,
and al | oned t @xafople 4t room tenperature 15 for 16 h. The reaction mxture

was diluted w th ethyl acetate, an enched with cold aqueous anmoni um
chloride. The %?tbﬁlrﬁ'ék‘?%g'ﬂ‘ﬁwénwgg’ﬂ' "R %at er and brine. The residue

was chromat ographed using ethyl acetatge and dexaee to afford the title

conpound as viscous liquid (8.06 g,%. 20 1H NWR (200 MHz, CDC13)

TP el e RS

- . m 1 . S1 1 . U =0. 1 ), Y -, Y. .

gﬂ ar O??:It |) csgzzlﬂgﬂafzﬂrﬁi&ogﬂhmﬁm& (19 g, | R AdAtmebnobiairgde step7@) 8f  Mass
Z : i¢ i A i ings (18 g. 20 eq, 754

2- et hoxy- 3- (4P aﬁéﬁ%éhﬂgﬁ%?%‘g é%ﬁﬁ%&?x‘{gfef&ﬂl TEREs 45° o 03/'033456

PCT/ | B02/ 04274nm389 in Styepetharol P®0ani3.clhetiemtion inix@e- Ya5- wflwred fehy Il aad ani ne

(10g, 47.6 mmo l%wélcp tO_a%irlné{ % o gtel%f %f\é\%}reefor 1& %QTﬁg‘)eactH%%tu(rel%s ﬁgﬂéﬁl—\)viﬂ@nd

acetone (150 a undér _
+ ethyl acetate and quenched with cold aqueous ammonium chloride. The organic layer

10 was washed with water and brine. The residue was chromatographéd using ethyl
acetate and hexane to afford the title compound as liquid (6 g, yield 72%).
'H NMR (200 MHz, CDCly) &: 1.64 (i, J=6.8Hz, 3H), 2.90 (d, ] = 6.3 Hz, 2H), 3.22 -
3.42 (m, 1H), 3.42 — 3.65 (m, 2H), 3.70 (s, 3H), 3.96 (t, T = 6.8 Hz, 1H), 6.61 (d, T =
8.3 Hz, 2H), 7.00 (d, J = 8.3 Hz, 2H).

15 IR (neat) cm™: 3350 (br), 1735.
Mass m/z (CI): 224 [M+1].

Example 5
Methyl 2-ethoxy-3-(3-aminophenyl)propanoate

HoN CO,Me
T &
20

Step (1)

Witl:ig salt from triethyl 2-ethoxyphosphonoacetate (34.3 ml, 2 eq, 132 mmol) and

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

4-nitro-2-ethoxycinnamate in both 7 and E stereoisomers (15 g, yield 86%).



stirring, a solution of sodiumnitrite (9.85g, 142.8 mmol) in water (40 nl)
drop wise 5 over a period of 30 mn. The reaction m xture was stirred at -5
to 0 C fowoanosdaes 1.5 h, followed by stirring at roomt ecpaBetaens for 16
h. Acetone was renoved and then the reaction mxture was diluted with 500
m. ethyl acetate. Organic |ayer was -washed wth brine, dried over
anhydrous Na2SO4, and concentrated. The gyude mass was purified by
crystallization fromisopropyl acetate (9.0 g, 96 %9. 10 Mo: 134-136 C
[a]D: -25 (¢ 1.0, MeOH) 1H NWMR (CDC13) 6: 3.04 (dd, J = 14, 7.8 Hz, 1H),
3.24 (dd, J = 14, 4, Hz, lH) 439 (dd J=7.3, 4.1 H, 1H), 7.42 (d, J =
8.7 Hz, 2H), &t&lﬁ@{)d J 8.7 Hz, IR(neat) cm 1: 3485 3180, 2927,

1715, 1515, 1343. 5 MBS 1

('S) - 2- Hydr oxy- 518(@udi Pﬂéﬂ{}%)%(arcfog& 8?1% é‘?ﬂéb%’gvigmgsp%@ %'asrﬁlfﬁﬁ(’}"e“olbt ai ned
from dzt gp (i )m&BﬁME(Z%@S) ctlo&ﬁialamcbnmm ﬂihYlatEt(Q(;B QS%&qnt% milfml)talﬂﬂsos/ﬁ)lhut |T gn
was adde congc. ., an re u e
reaction it UpdC 2(60 \&?ié"aﬁé@l@etdaaﬂd %Ir%f’tt“ﬁl Qﬁi‘i‘gﬁd’éass%&? Bltrcfrﬁ’f gglt]PatT

Et hanol was coRg8Rseds Gitered Qh@ VIRPRAEthar® &ak REndefst BuerowRspodt. SERl wagioh n et hyl
acetate. Organic layer was washed wth aqueous sodi um bi car bonate, water,

brine, and theRXgrs Bas silesd withgihylngetate qad eshed il veais @ash brng dfe TP r e

product was obfAl dﬂ%&ag%hw&) ﬁé1u@eet1gw§%t1&xy ndefaeliad bihgdnt@e 4s'(8nd (z>

di i sopropyl ether (8.0 % 76 C. [a]D: -13 (c 1.0, MeOH)
1H NMR (CDClB)lS‘Bﬂef&(l@CB,Q’leleﬁ%Q 7 Hz, 3H) 3.06 (dd, J = 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, J = 8.7 Hz, 2H), 8.16 (d, J = 8.7 Hz, 2H). 30 IR
(neat) cm 1: 3P (iip924, 1736, 1518, 1347. Mass mz (Cl): 240 (M+1). WO

03/ 033456 PCT/ f
2- Hydr oxy- 3- 4@% Opﬁz}é’ praglg’%l Oﬁg%a'gla%e)(lag 96(5{145.%%1%09 obﬁﬁedﬁiﬁéﬂ (i1)

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 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 viscous liquid (8.06 g, yield 80%).

20 'H NMR (200 MHz, CDCls) 8: 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 (5, 3H), 4.01 (t, J=6.4Hz, 1H), 6.50 — 6.62
(aromatics, 3H), 7.06 (t, J=7.8Hz, 1H).

IR (neat) cm™: 3360, 1738.
Mass m/z (CI): 224 (M+1).

25

Example 6
(5)-Ethyl 2-ethoxy-3-(4-aminophenyl)propionate

CO,Et
IR
H,N

30



mol ), obtained in step ii above, nolecular sieves (4 A) (5.0 g) and
powdered Ag20 (13.8g, 59.8 mmol) in dry acetonitrile (100 nmL), was added
et hyl i odwo®3(83486 L, 5 79.8 mmol ) at room tenperature. TRETABE4R2DIN

m xture was heated at 60 C.for 16h. The reaction mxture was filtered

t hrough celite, and concentrated. The crude nmass was chronmat ographed using
ethyl acetate and hexanes to obtain the gdesired product as viscous liquid
(3.59, 67%isolated yield). Uneacted starting material was recovered (900
my) which coul d be reused. 10 [a]D: -26 (c¢c 1.0, MeOH) 1H NVR (CDCl13) 6:
1.15 (t, J = P 3H); 1.26 (t, J = 7.1 Hz, 3H); 3.10 (d, J = 3.8 Hz,
1H); 3.13 (s, Tl)"é) sohﬁmﬂa@)‘f%ﬁ'ﬁg rﬁt@%phéﬂ)l) al&nﬂé(l@gw & MmoDHh;a Mixf3e 6E@ated = 7. 5,

5.4 1H) ( = 8.6 8.15 (d,

J = 8. +(§0 mLi5ﬂiz$@4( H%t§0 ’61#? fnd 2@%@6 (ﬁét?i)l@écri&cif?‘?i adie?ﬁldewass M z
(ay : 268 (Ml;a)rmg aS&o@lRloﬁalo\f)soc(]@mﬁhﬁxb 88g, QU Oy {hwihibd @ORNS AYdp) WEkOPi onat e
(6.0, 25.3 mmol ), obtained in step (|||% above, was dissolved in dry

met hanol ( 300 q’v@)a peripdici39 mig| Thq wrctRaIERFHas Sired @bs-Pdy € ¢ Jorengther and was

hydrogenat ed usi {0, RHHOGLRirERS a1 (80 @éﬁaeraft% & 16 1-AcERRe FRAGIh &R Ahat ur e
was filtered through celi'te, and the filtrate was concentrated to provide

a syrupy rmss.ihepHbe pragimcnixgs W@hﬂau%mthﬁ%n&mthﬂé@@t@fé Qraapig laseayps - 14. 2

1.0, 0 N
(7COHZ 3HIV§O_|) v&aﬁﬁg? \{/ﬂgb eLgféef&%r { ﬁrougﬁla%s%;;% c()%gr%}:d Grhﬁ)%ngd@ n(etss ( bs

2H, NH2) 3. 24wa3 paified bﬂmstalﬁzamn ﬁomosc(pnqpymytate:ﬁ@zg, ?6 %)J = 6.3Hz, 1H),
4.15 (q, 3, = q%%n)caez(d J =8 3H, 2H), 7.03 (d, J = 8.0Hz, 2H).
IR (neat) Em -MP.1383987C 1738 Mass mz (Q) 238 (Mr1), 192 (M- OC2HB). 30
WD 03/ 033456 F{@y 1BO2LA42FROE1  Exanple 7 (,.S)- Et hyl

2- met hoxy- 3- (4; AN BORARYX!S) ROIRILING, 7.8 1y, 11), 3.24 (44, T = 14, 4, Hz, 1H), 4.39
(dd, J=7.3,4.1 Hz, 1H), 7.42 (4, J = 8.7 Hz, 2H), 8.16 (d, J = 8.7 Hz, 2H).
IR (neat) cm’1: 3485, 3180,2927, 1715, 1515, 1343. h
15 Mass m/z (CI) : 212 (M+1).
Step (i)
(S)-2-Hydroxy-3-(4-nitrophenyl)propionic acid (9.0 g, 42.6 mmol), obtained from
step (i) above, was dissolved in dry EtOH (300 mL). To this solution was added
conc. H,SO, (326 mL, 5.9 mmol), and refluxed for 5 to 6 h. The reaction mixture
20 was neutralized with aqueous sodium bicarbonate. Ethanol was condensed on
rotavapor, and the residue was dissolved in ethyl acetate. Organic layer was washed
with aqueous sodium bicarbonate, water, brine, and then dried over anhydrous
* Na,SOs, and concentrated. Desired product was obtained from the crude mass by
crystallizing from diisopropylether (8.0 g, 78.5 %)..
25 Mp: 74-76 °C.
“[a]p: -13° (c 1.0, MeOH)
'H NMR (CDCl;) 8: 1.30 (t, J = 7 Hz, 3H), 3.06 (dd, J = 14, 7, Hz, 1H), 3.25 (dd, J =
14, 4.3, Hz, 1H), 4.25 (q, J = 7 Hz, 2H), 425 (dd, J = 7, 4.3 Hz, 1H), 7.42 (d, ] = 8.7
Hz, 2H), 8.16 (d, J = 8.7 Hz, 2H).
30 IR (neat) cm™: 3432, 2924, 1736, 1518, 1347.
Mass m/z (CI): 240 (M+1).



CO2Et H2N Fi Ove 5 Step (i) To a mxture of (S)-Ethyl

2- Hydr oxy- 3- (4-ni trophenyl ) propi onate (12.5 g, 52.3 mml), obtained in
step (ii)wofo3fpsmparati on 20, and powdered Ag20 (36.3 g, 1PCT/IRUMI4R74 n dry
acetonitrile (260 nL) was added nethyl iodide (13 nL, 209.2 nmol) at 10
roomtenperature. Activated nolecular sieves (4 A) (12.5 g) were added and
then the reaction mxture was stirred aj, roomtenperature for 16 h. The
reaction mxture was filtered through celite, and concentrated. The crude
mass was chro to raphed using ethyl acetate and hexanes to obtain the
desired product®®diiscous liquid (10.0 g, 75%. 15 [a]D. -30.1 (c 1.0,

MeOH) 1H NMR (@@L%}Xuﬁe df. 2%-Htyl 2]-H‘dr?)x31 31'('1-,n1tﬁid)16nyﬁpﬁ910€1€ke & 7gp14. 9B'|Z 1H)
3.12 (d, J = 2.7 Hz, .1H); 3.35

4.19 (q, J = lagolmzobtazlmd in stgp ggb‘e‘a? 1130*201@ 6161’4‘?((9 2%3 0 @%@P@&ge@d Ageoe Hz,
2H). IR (neat) 1€8% 150 2R9%))) ih @AY acct&fidile 108 In1)1 343 add&i)etwslsmaézﬂem 254
(Mtl). Step (||) 'S)- Et hyl” 2- met hoxy- 3- (4-.ni t rophenyl) propi onat e §8 0, 31.6
i nnol ), obtsi NS MAoY: s Foont fompsREFe, ThRAEACHP L BFIVE Ve ﬁe?ﬁ?dyatrﬁ?t alRbIok 200

n). To this sglyti®Bn %%@Qfsdﬂﬂ&e@ thRAlefr cb1Re, 2andl)concdRtlatby. drRaenat Bshs Usi ng
hydrogen gas (20a$15|) for 3-4 h. The reaction 25 mxture was, filtered
t hrough cel it eyas @W%W@ asing cthyl geetpir apgdyhexanss to Qlrtpig thec dgsijpdhproduct

chr omat ography su§1 seﬁ(%?ﬂ(cl (@%g,t 8158 {soRRUARER) tﬂﬁleg&&l rs?a@'tlr%r el WAS

i sol ated as quantltatlve) [ a] D 1 (c 1.0, MeOH).
Chiral HPLC: x@@v%eéé%()\m)oghldsm%bm@misoz/ 04274 42 1H NWR (CDCL13) 8:
1.23 (t, J,& 7.2Hz, 3H), 2.91 (d, J = 6.1Hz, 2H), 3.30 (bs, 2H NH), 3.34
(s, 3H, 3.88 (t, J = 6.2Hz, 1H), 4.17 (q,. J = 7.2Hz, 2H), 6.62 (d, | -
8.3Hz, 2H), 7[6qD(zﬁ°@1;o,Meﬂﬂi), 2H) .

'H NMR (CDCls) &: 1.15 (t, T = 7 Hz, 3H); 1.26 (t, J = 7.1 Hz, 3H); 3.10 (d, T = 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

Hz, 1H); 4.21 (g, J = 7.2 Hz, 2H); 7.43 (4, T = 8.6 Hz, 2H); 8.15 (d, J = 8.6 Hz, 2H).
15 IR (neat) cm’™: 2980, 1747, 1604, 1521, 1347,

Mass m/z (CI) : 268 (M+1).

Step (iv)

(S)-Ethyl 2—ethoxy-3-(4-nitrophenyl)proﬁionate (6.0, 25.3 mmol), obtained in step
(iii) above, Was dissolved in dry methanol (100 mL). To this solution was added

20 10% Pd/C (2.0 g), and was hydrogenated using hydrogen gas (20 psi) for 3-4 h. The
reaction mixture was filtered through celite, and the filtrate was concentrated to
provide a syrupy mass. The product was obtained in quantitative yield.

[o]p: -14.2° (c 1.0, MeOH).
Chiral HPLC: >98 % ee.

25 'H NMR (CDCl3) &: 1.16 (t, ] = 7.0Hz, 3H)‘, 1.22 (t, J = 7.0Hz, 3H), 2.90 (d, J =
6.3Hz, 2H), 3.30 (bs, 2H, NHy), 3.24-3.42(m, 1H), 3.50-3.70 (m, 1H), 3.94 (t, J =
6.3Hz, 1H), 4.15 (q, J = 7.0Hz, 2H),‘6.62 (d, T = 8.3Hz, 2H), 7.03 (d, J = 8.0Hz, 2H).
IR (neat) cm™ : 3372, 1738,

Mass m/z (CI) : 238 (M+1), 192 (M - OC,Hs).

30



IR (neat) cm 1: 3372, 2985, 2932, 1739, 1627, 1519. 5 Mass miz (Cd): 223
(M, 234 (MHl), 192 (M- OWwe). Exanple 8

Et hyl 2- i swprogfpssdaye 3- (4- am nophenyl ) propi onate CO2Et H2NPOY/IBAX043t4ep (i) :
4-nitrophenylalanine (5 g, 1 eq, mvl) was added in portions to a solution
of dry ethanol (nmL) and thionylchloride (m) at -5 T. It was stirred at
that tenperature for 15 another one houy, followed by stirring at RT for
16h. The reaction m xture was condensed on rotavapour, azeotroped wth

t ol uene, and then cri7ed over high vaccum punp to obtain

4-ni trophenyl B et hyl ester hydrochloride as white solid

(quantitative (s)-Ethl 2-mMEh&kep-(4-aminopAemilipi-opibedty| al ani ne et hyl ester
hydrochloride (2 g, 1.0 eq, 7.28 nmol) obtained in step(i) was dissol ved
in ethyl acetate (150 nml). To that Na2CO8 (386 ®w,Et0-5 eq, 3.64 mol) was
added and was stirred for 15 mn. The rf i mFxture was washed wth ag.
NaHCO3. The organic | ayer was dried % 2SS QMF condensed to obtain 4- 25
ni t rophenyl al ani ne ethyl ester as thfck oil (1.55 g, 89%. Step (iii):

4-ni trophenyl al ani ne ethyl ester (1.55 g, 1.0 eq, 6.51 mml), obtained in
step(ii) abov%gw%z di ssolved in chloroform (33 nmL). To that glacial acetic
acid (20 L, O. P30 eq, 0.33 mml), and isoanylnitrite (958 L, 1.1 eq,
7.16 mmol ) were addidaantitird ef \E)-EBY103 8486 xPCTA-nBARDhOYDPrbpiohdter @26t g,on

i xt h d flux. f in. Th ti I %4t Ll uted
W th ohl o of or i+ B B ARG A Ranabas LS ST ARt e s ©
dried (Na2SOdunmondn dondensi@de (258uhl)oves'aildddonethyléddidrl 3 Imll, 2qU2 chmd) St ep

iv): The liquid (1.54 g, 1.0 . 6.1 mol ), t t ai i
s di ssol Vbd TR Bl RsRuRe et rerekh i B P RatE R e JeT BE M unt o

Rh2( CAc) 4. 2H20reb3BnMllixture was stirred at room temperature for 16 h. The reaction mixture was

filtered through celite, and concentrated. The crude mass was chromatographéd using
ethyl acetate and hexanes to obtain the desired product as viscous liquid (10.0 'g,
75%).
15 [a]p: -30.1° (c 1.0, MeOH)
'"H NMR (CDCl) &: 1.24 (t, J = 7.1 Hz, 3H); 3.09 (d, ] = 5.4 Hz, 1H); 3.12 (4, J =
2.7 Hz, 1H); 3.35 (s, 3H); 3.96 (dd, J = 7.5, 5.1 Hz, 1H); 4.19 (q, J = 7.1 Hz, 2H),
7.39 (d, J = 8.6 Hz, 2H); 8.13 (d, J = 8.6 Hz, 2H).
IR (neat) cm™: 2995, 1747, 1604, 1521, 1343.
20  Mass m/z (CI): 254 (M+1).
Step (ii)
(S)-Ethyl 2-methoxy-3-(4-nitrophenyl)propionate (8.0, 31.6 mmol), obtained in step
(i) above, was dissolved in dry methanol (200 mL}. To this solution was added 10%
Pd/C (2.5 g), and hydrogenated using hydrogen gas (20 psi) fof 3-4 h. The reaction
25  mixture was filtered through celite, and concentrated to a syrupy mass. After column
chromatography using ethyl acetate / hexanes the desired product was isolated as
thick liquid (7.0 g, quantitative).
[a]p: -14.1° (c 1.0, MeOH).
Chiral HPLC: >98 % ee.



0.02 eq, 0.12 mmol) was added and the reaction m xture was stirred at room
tenperature for 16h. |sopropanol was condensed, and the reaction m xture
was 1 o dawbusesB4dé t h et hyl acetate. The organic | ayer was Paaghexp4aisd h wat er
and brine, dried (Na2SO4), and concentrated. Col umm chromat ography, using
et hyl acetate and hexanes, provided the desired conpond et hyl

2-1 sopropoxy-3-(4- nitrophenyl)propionatg (1.25 g, 61% overal ). 1H NMR
(200 MHz, CDC13) 8: 0.92 (d, J = 5.8 Hz, 3H), 1.16 (d, J = 5.8 Hz, 3H), 15

1270 3 Tl Ui 9040 A 0PG5 B ek, B, L0
2H), 8.16 (d, Nh2,33347(sH3H) 249 (¢, I R ¢ megtiH)cai1(q, 297 5,2HE7 41), 61G0@, 11522,

1347. WMass mz (C tep (v): Ethyl
2-i sopr opoxy- 383(}’(4Z %‘121}7 %@r{y”rﬂﬁ%gﬁgnate (1.52 g, 5.4 nml) obtained in
step (V) was Ry ﬁ’éaggzﬁﬂ’at}m ogke093b01739] 162Weﬁﬁgre of nol ecul ar hydrogen

using 10% Pd/ C )._as catal in eth cetate (200 nL) at room
t enper at ur é fé\{lasgmziz Wn?'?ﬁé(M?jé@M%H )pﬂ%?cﬁ%f&\%[fg’ isolated after filtering
the reaction m xture and concentrating the 25 filterate under reduced

pressure. Colum chromatography of the crude mass using ethyl acetate and

hexanes provided the desired conpound ethyl 2-isopropoxy-3-(4-
am nophenyl)p?@éﬂ@@e (1.16 g, 86%overall ). 1H NWMR (200 MHz, CDCl13) 6:

0.97 (d, J iyl Fiso F@H}, 3 HpaffhopRenyprépibiate 3H) . 1.23 (t, J = 7.0 hz,
3H) | 28029?? igpptoboxy; @awr? eny)?r&fls 98 (dd, J = 8.1 and 30 5.7
He, 1H), 4.16 (q, 3270 o, o) 6.61 (0 J =83 H. 2H . 7.03 (d, J =

8.3 Hz, 2H). WD 03/033456 PCT/|B02/ £ObR (neat) cm 1 :3455, 3371,
2975, 2929, 1737, 1626, 1519. Mass (d): 252 [Mr1] Representative

exanpl es wherei n conmpounds of theHiNr a (I'y"have been converted 5 to
compounds gf formula (I1) Exanple 9 Et hyl 3-1[4-{3-(3, 4-di hydr o- 2H benzo
[b] [1,4] oxazin-4-yl)propyl am no}

Step (i):

A-nitrophenylalanine (5 g, 1 eq, mmol) was added in portions to a solution of dry

ethanol (mL) and thionylchloride (mL) at —5 °C. It was stirred at that temperature for

15  another one hour, followed by stirring at RT for 16h. The reaction mixture was
condensed on rotavapour, azeotroped with toluene, and then dried over high vaccum
pump to obtain 4-nitrophenylalanine ethyl ester hydrochloride as white solid
(quantitative yield).

20  Step (ii):
4-pitrophenylalanine ethyl ester hydrochloride (2 g, 1.0 eq, 7.28 mmol) obtained in
step(i) was dissolved in ethyl acetate (150 mL). To that Na,CO; (386 mg, 0.5 eq,
3.64 mmol) was added and was stirred for 15 min. The reaction mixture was washed
with aq. NaHCOs. The organic layer was dried (N 2,S04), and condensed to obtain 4~
25  nitrophenylalanine ethyl ester as thick oil (1.55 g, 89%).

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
30  eq, 0.33 mmol), and isoamylnitrite (958 pL, 1.1 eq, 7.16 mmol) were added and the



phenyl] -2-ethoxypropanoate O CO2Et OEt 10 Step (i): A m xture of

3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazine (3.0 g, 1 eq, 22.2 mol), 1, 3-

di br onoprwpan®3y2?.5 m, 10 eq, 222 nmol) and anhydrous sadiTuByx@ebionat e
(7.05 g, 3 eq, 66.6 mol) in dry DM (200 mM) was heated at 70 C for 16 h.
The reaction mxture was diluted with ethyl acetate and washed with water
and brine. The residue 15 was chromat ographed using ethyl acetate and
hexane to yield 3-(3,4-Di hydro-2H benzo[b][1, 4] oxazi n-4-yl)propyl brom de

2y, aa7 (r, geefedfye iR WRAGH, Wy HeRlonln piedfl o,
6.60 - 6.90 ( nwltlambmfoms and Was Wabsl witlz ag. GNQHCQﬁﬁl(eMrngBr Jayer ‘2&6dncd
(M 79Br) +1), Zéjmz hen (%gdénse ga&u 3 ?%Q%e?ﬂa'yisleqéigu' tep (ii): Ethyl

2- et hoxy- 3- (4 noa .4 mmol ) obtained in
exanple 1, 3-(3,4- d| hydro 2H benzo[b][l, 4] oxazi n-4-yl ) propyl brom de (2.36
g, 1.1 eq,_ 9. g obtained in step (i) above, and anhydrous K2C03
(3.5 ¢, Sea tep 41y rrm)l) were heated at 70 Cin DVF (40 m) for 24 h. The
reaction m xtulks Wadd (154 bt 2O e 6.08 eintvy) thas ebtained innaghg), whak ldisseiter inand

bri ne. The residue was omat ogr ed u am r acetate
and hexane as &VJ&RroRagoly @F 6‘&3 ?lﬁle {3] Liopta y@B%B}?ﬂWoO)%ég‘ &%?)ﬁmqglra%ﬂ
g:%)b (ig) g;L >1/|7 el( do. 6%)%);1, oNe &a{oQS&ééad&é@TAﬂd?@%/ %A—IZ(RM mﬁ&lre Hvei‘eil\/ﬂlr{eaoﬁ ﬂ&(bizl

. t .
oH), 2.90 (d, FmgeBipe f@Hm Fsomgorep 31 yay, C%&qfnseémr@ ’sheszactl %ﬂ(rﬁlwam
3.45 - 3.62 (8utddvith 3h§Packiate. ’JH@@I@&’IBG ladéd) wasdwddBed with Fdtet Bad Hdke, drfed65 (d,

J=8.3Hz, 2H), 6.61 - 6.85 (m 05 (d, J=8.3Hz, 2H).. 5 IR (neat)
cnt 1: 3396 ( br) Na5Qg, anw§0%ﬁ§te% cpylunwmhremtfﬁlaphszxmﬂ &thyp acetate and

hexanes, provided the desired compond ethyl 2-isopropoxy-3-(4-
nitrophenyl)propionate (1.25 g, 61% overall ). .
'H NMR (200 MHz, CDCls) &: 0.92 (d, J = 5.8 Hz, 3H), 1.16 (d, J = 5.8 Hz, 3H),
15 127 (t,J = 7.4 Hz, 3H), 3.00-3.10 (m, 2H), 3.52 (quintet, 1H); 4.08 (dd, J = 8.7 and
4.8 Hz, 1H), 421 (q, J = 7.4 Hz, 2H), 743 (d, ] = 8.7 Hz, 2H), 8.16 (d, ] = 8.7 Hz,
2H).
IR (neat) cm™: 2975, 1747, 1602, 1522, 1347.
Mass m/z (CI): 282 [M+1]
20  Step (v):
Ethyl 2-isopropoxy-3-(4-nitrophenyl)propionate (1.52 g, 5.4 mmol) obtained in step
(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
25 filterate under reduced pressure. Column chromatography of the crude mass using
ethyl acetate and hexanes provided the desired compound ethyl 2-isopropoxy-3-(4-
aminophenyl)propionate (1.16 g, 86% overall )
'H NMR (200 MHz, CDCl;) &: 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
30 5.7 Hz, 1H), 4.16 (g, J = 7.0 Hz, 2H), 6.61 (d, J = 8.3 Hz, 2H), 7.03 (4, ] = 8.3 Hz,
2H).



Et hyl 3-[4-N-heptyl-N-{2-(3-0xo0-3, 4-di hydro-2H benzo [b] [1, 4] oxazin-4- 10
yl ) et hyl am no} phenyl ] - 2- et hoxypropanoate O CO2Et N O Ot N JD ~

3- Oxo0- 3, 4awoiodystiuee 2H benzo[ b] [ 1, 4] oxazi ne (185 ngy, 1.24 nwomIBoxi4al
2-ethoxy- 3-[4-{N-heptyl-N(2'-bronoethyl)}am nophenyl ] propanoate (500 ny,
1 eq, 1.13 mmol) obtained in exanple 2, and anhydrous K2C03 (468 ny, 3 eq,
3.39 mml ), 15 were heated at 70 Cin DMy (6 m) for 16 h. The reaction

m xture was diluted with ethyl acetate, vvashed with water and brine. The

resi due was chrom r.a hyl acetate and hexanes
L e ome s SRR RIS 23%2ﬁiryd)f 14 B ll<§‘t9r?/qui d (363 ng, yield
63% . 1H NVR (MBS sMHZCTCCIS)16: 0.88 (bt, J=6.3Hz, 3H), 1.05-1.42 (m
14H), 1.42- 20 1.68 (m 2H), 2.92 (d, J=6.8Hz, 2H), 3.25 (t, J=7.3Hz,,2H),
3.30-3.45 (m 1H), 3.50- 3.70 (m 3H), 3.97 (t, J=6.6Hz, 1H), 4.08 (t.
J=7.3Hz, 2H), K le%el(tﬁlvekXZmﬁkEwhé}blh,comﬂoﬁﬁs oBthe 2ddnulBEavE deenkoBvedic, 2H) ,
6.99 (s, 4I—§) 7.10 g IR (neat) cm 1. 1747. Mass miz (d):
511 (M+1). éowe@ynéégﬁ Efmﬁtﬁl}l 502/ 04274 46 Exanple 11 Methyl

3-[3-{3-(3, 4- @Mﬁn@ng—l— benzo [b] [1, 4] oxazi n-4-yl)propyl am no} phenyll -
2- et hoxypr opanoate O & xtuye of
3, 4- di hydr o- 243119@11%‘{@{314 ﬂ?léi%{’z%‘ﬁé’e’(‘@['d[’g“l"&mgﬁ D)é)?r%’ ﬂ“)’ 1, 3-

phenyl]-2-ethoxypropanoate

@[(N)j : CO,Et
NN

OEt

10 Step (i):
A mixture of 3,4-dihydro-2H-benzo[b][1,4]oxazine (3.0 g, 1 eq, 22.2 mmol), 1,3-
dibromopropane (22.5 ml, 10 eq, 222 mmol) and anhydrous sodium carbonate (7.05
g, 3 eq, 66.6 mmol) in dry DMF (200 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
15 was chromatographed using ethyl acetate and hexane to yield 3-(3,4-Dihydro-2H-
benzo[b][1,4]oxazin-4-yl)propyl bromide as liquid mass (2.6 g, 47%).
'"H NMR (200 MHz, CDCL) 8: 2.10 — 2.30 (m, 2H), 3.37 (t, J=4.4Hz, 2H), 3.40 — |
3.56 (m, 4H), 4.25 (t, J=4.3Hz, 2H), 6.60 — 6.90 (m, aromatics, 4H).
Mass m/z (CI): 255 (M(”Br)), 256 (M("Br)+1), 257 (M(Br*"), 258 (M(Br*')+1).
20
Step (ii):
Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate (2 g, 1 eq, 8.4 mmol) obtained in
example 1, 3-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propyl bromide (2.36 g, 1.1
eq, 9.3 mmol), obtained in step (i) above, and anhydrous K;COs3 (3.5 g, 3 eq, 25
25 mmol),' were heated at 70 °C in DMF (40 ml) for 24 h. The reaction mixture was
diluted with ethyl acetate, washed with water and brine. The residue was
chromatographed using a mixture of ethyl acetate and hexane as eluent to afford the

title compound as a viscous liquid (1.04 g, yield 30%).



di br onopropane (22.5 m, 10 eq, 222 mmol) and anhydrous sodi um carbonate
(7.05 g, 3 eq, 66.6 mol) in dry DM (200 mM) was heated at 70 C for 16 h.
The reactworn3/osd4zé¢ ure was diluted with ethyl acetate and wezhBeR/oa1sh wat er
and brine. The residue 10 was chronmat ographed using ethyl acetate and
hexane to yield 3-(3, 4-Di hydro-2H benzo[b][1, 4] oxazi n-4-yl)propyl brom de
as liquid mass (2.6 g, 47% 1H NWVR (200 , CDC13) 6: 2.10 - 230(m
2H), 3.37 (t, J=4.4Hz, 340-356?m4|—|) 4.25 (t, J=4.3Hz, :

(M 798r) 1), %W%tﬂ'gﬁsl "ol Ve by bl 5T ST e g @

2- et hf)xyé3-(3 ﬁﬂiﬂ%p%@)&?b))gﬁ Qﬁaeﬂatzgi),(wﬂ(tmm OHzETH), @)z@%mrqh)smbz ab ?ggs in

exanpl e 5, [ ro- e ro

?gé:pl. e @g ggnﬁyn s rfeg;i Igﬁjw%%m ¢ 8%4[)%2&(%24%/3#?&1 fhoocs
: eq, 6.62- & 3 B in or e

reactingn mx'?u?g vvassgﬁm |)I ?J\?eglvmth ét yl acetate, washed with water and-

brine. The ¥ esiRd@erthes 3%%@9&% é‘@r aphed using ethyl acetate and hexane to

afford the tltmssqlqg?@?nﬂlg,((@@rq) ng, yield 86% as viscous liquid. 1H NWVR
(200 MHz, CDC13) 8: 7 (t, J=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 3Ellam1§'1e93 (t, J=6.4 Hz, 1H), 4.22 (t, J=4.3 Hz, 2H), 6.40-6.82
(m aromatics, 6H), 6.75 (d, J=7.8Hz, 1H), 7.08 (t, J=7.8 Hz, 1H). IR
(neat) cm 1’ SEQUl(br) 3 g-h%ﬂé‘?-{2-%9@-?0514-2111(}@9-.2113‘9@1?HWL)“]OX‘@DH@S/ 033456

PCT/ | BO2/ 04274
3-[4-{3- (7-71 ubt eﬁ%ﬁ@“@?@‘ S‘V%% ﬁ‘%ﬁ%‘tﬁt’)‘fﬂfl,q oxazi n-4-yl)
propyl am no}phenyl] 2- ethoxypr@i@j\e FOKi ) CO2Et IN\~1 1. Ot H

N CO,Et
— mEt
N
NN
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) } aminophenyljpropanoate (500 mg, 1 eq, 1.13
mmol) obtained in example 2, and anhydrous K,COs (468 mg, 3 eq, 3.39 mmol),
15  were heated at 70 °C in DMF (6 ml) for 16 h. The reaction mixture was diluted with
ethyl acetate, washed with water and brine. The residue was chromatographed using
a mixture of ethyl acetate and hexanes as diluent to afford the title compound as thick
liquid (363 mg, yield 63%).
'H NMR (200 MHz, CDCls) &: 0.88 (bt, J=6.3Hz, 3H), 1.05-1.42 (m, 14H), 1.42-
20 1.68 (m, 2H), 2.92 (d, J=6.8Hz, 2H), 3.25 (t, ]=7.3Hz, 2H), 3.30-3.45 (m, 1H), 3.50-
3.70 (m, 3H), 3.97 (t, J=6.6Hz, 1H), 4.08 (t, J=7.3Hz, 2H), 4.17 (q, J=7.0Hz, 2H),
4.57 (s, 2H), 6.57 (d, J=8.3Hz, 2H), 6.99 (s, 4H), 7.10 (d, J=8.0Hz, 2H).
IR (neat) cm™: 1747.
Mass m/z (CI): 511 (M-+1).
25



5 Step (i): To a solution of 2-nitro-5-fluorophenol (5 g, 1 eq, 31.6" muol)
and ethyl 2- bronpacetate (3.8 m, 1.1 eq, 34.8 mmpl) in dry acetone (160
m) was awoedo3asdqydr ous potassium carbonate (8.7 g, 2 eqpcédB@/mmnl ) and
stirred at RT for 16 h.. The reaction m xture was filtered through celite
and then condensed on rotavapour. io The residue was diluted wth ethyl
acetate and washed with water and brineyfo yield crude conmpound (6 g,
yield 78%, which was used in step (ii). Step (ii): The crude conpound
obtained in step (i%‘ (6 g, 1 eq, 28.8 mol) was taken in dry 15 net hanol
(150 mM). To Exraple iy, powder (8.06 g, 5 eq, 144 mmol) and gl aci al acetic
acid (25 n, ARaRe3-[332-(SWWilydresHasdeebHnd]dxazinaeylirofylomo} pheryllh. The
solvents were renoved fromthe reaction m xture and diluted with ethyl
acetate. The &eHpryPrapaRedfe | ayer was washed with aqueous ammoni um

chl oride, water and brine. resi due was chromat ographed to yield
b][1,4]0 ine as solid (2.2 g, np
: , E%Méd@ 6: 4.52 (s, 2H),
6.60 - 6.70 (m 2H), 6.88 ’ 8HmEilH), 10.63 (bs, 1H). IR
(KBr) cm 1: 1677, 1622. WMass niz (C): (Mt1). 25 Step (iii):

3- Oxo- 7-f | wor gtep.,(#+ di hydr o- 2Hbenzo[ b] [ 1, 4] oxazine (2.2 g, 1 eq, 13.1 mmol)

TE (60 i) CoRparhohg LAt T fproafDl MG R O, X 2R, BER I 10
e

refluxed for 3Fipk 03/ DRBA6 Gq P/ hidOD /a6dl 2y dro48 septiven chrbanati (75t hy|
acetate. To this water (

1.5 m), 15 9% sodi um hydr axi, (L..5 and wat er
(4.5 m) wer e Zatig@Sannenin dyiRME Gi0dn! Webgé%%/%%épez%ﬁ%ﬁ}f&?%&a8%‘i it
was filtered 5@9@%%&@ withthyll hédidi@h Wabed ikl @aseshdbtineoTavagdr  and
chr omat ogr aphe ethyl acetate and hexane) i

> to yield. . .
7- 1| uor o- 304- diahyHromamarapbedrins Py aceisioindz heany . ¥eld, 3-(h EPYYERYgas
gf_’\'l) | OZV (2)I4| ( ¢ 1Iﬁe%]fl?iﬁgxam-yl%ﬁ)orcﬁriid@asaglu(dhﬁass Uhe 4938 (t, J=4.4Hz,
L " IH NMR (200 MHz, CDCls) &: 2.10 — 2.30 (m, 2H), 3.37 (t, J=4.4Hz, 2H), 3.40 —
3.56 (m, 4H), 4.25 (t, J=4.3Hz, 2H), 6.60 — 6.90 (m, aromatics, 4H).
Mass m/z (CI): 255 (M(®Br)), 256 (M(Br)+1), 257 (M(Br'")), 258 (M(Br*)+1).
15 Step (iD): »
Methyl 2-ethoxy-3-(3-aminophenyl)propanoate (200 mg, 1 eq, 0.89 mmol) obtained

204-206 C, 'yield 46%. |

in example 5, 3—(3,4-dihydro—2H—benzo[b][1,4]oxazin—4—y1)propy1bromide (253 mg,

1.1 eq, 0.98 mmol) obtained in step (i) above, 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 was
20  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, CDCls) 8: 1.17 (&, J=7 Hz, 3H), 1.98 (g, J=7 Hz, 2H), 2.92 (d,

7=6.8 Hz, 2H), 3.19 (t, =7 Hz, 2H), 3.22-3.41 (m, 5H), 3.45-3.62 (m, 1H), 3.70 (s,
25 3H), 4.02 (t, J=6.4 Hz, 1H), 422 (1, 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).

IR (neat) cm™ 3380 (br), 1743, 1680.

Mass m/z (CI): 399 (M+1).



J=4.4Hz, 2H), 6.48 - 6.56 (aromatics, 3H). IR (neat) cm-1 : 3395 (br),
2957, 1606. WMass miz (Cl) : 154 (M+l). 10 Step (iv): A m xture of

7-f 1 uor o-8OM3MsIagelr o- 2H- benzo[ b] [ 1, 4] oxazine (1.3 g, 1 eqPC3/IB@/w@nDi )
obtained in step (iii) above, 1, 3-dibrono propane (8.6 m, 10 eq, 84.9
mol ) and anhydrous sodi um carbonate (2.7 g, 3 eq, 25.4 mol) in dry DW
(85 mM) was 15 heated at 70 C for 16 h. The reaction m xture was dil uted
with ethyl acetate and washed with water and brine. The residue was

chr omat ographelgl1 usi n et hyl acetate and hexane to afford

3-(7-fluoro-3 d'i“ﬂy 0- 2H benzo[ b] [ 1, 4] oxazi n-4- vyl ) propyl brom de (1.1 g,

yield 47% as Rihgtous oil . 1H MMR ((I-ZﬁﬁrdVBizl dilAEd-2H-Benza [bl1;Q0x23in-4vyl) 2H) |
3.30 (t, J=4.4H b (i J=6. 7THz, 2H), 3.49 (t, J = 6.2Hz, 2H),
4.24 (t, J=4. M?Py‘%%')“"}e %’ty‘] %th‘?b‘/l’(rgpﬁ?& 3H). Mass mz (Cl) : 274
[M79Br)+l], 276 [M81Br)+1] r_ _Stem(V): 25 (S)-Ethyl

2-et hoxy-3-(4- am nophenyl ) pr op tej(z. 20 g, 1 eg, 9.28 mmol ) obtained in

exanpl e 6, y
3-(7-fluoro-3, 4-di hydro-2H benzo[ b]| 1 ](yntt) propyl brom de (3.30 g,
1.3 eq, 12.06 mml ) obtained in step (”IF{J abbove, anhydrous K2CO3 (3.84 g,
3 eq, 27.84 mol), and tetrabutyl amonium brom de (597 ng, 0.2 eq., 1.85
ol ) wer es hesdegd):at 90 Cin dry t ol uene (47 mL) for 20 h. The reaction

m xture was 30 _diluted w eth ace washed th water The
resi due was WOOF 638286 0bcT) FE%ZQL@ 9P° Z@ %’h}oe}%vgéé]gﬁlﬁ‘gh 3 g eﬂ&'?é hyI
acetate and hemaﬂeaaeawags‘ Il tIhIGe&ll 14, gr@lﬁapcmrmy(a&eta& (1@0 Ml)elvek éddea% as
viscous liquid. [a]D - 1H NI\/ROE)ZOO 3).6: 1.17
(t, J=7 He, 3+9nhYCir°‘283P‘{t%SSIHWfWateéﬁ)7 & 7.cggd{ ymm tigged gt R”é&ﬁf 1690 (d,

J=6.5 Hz, 2H) T 1%90"[1%114’1%)({11% szﬂﬂtergd feoudh @elit Fhd @Hé}l,co@de%srbd(ctm 1ota-3/a';§)u? Hz,
1H), 410430(m : 70 (m aromatics, I—? (b 4 He,
2H) . 10 The remdue was dlluted with ethyl acetate and washed with water and rine to y1eld

crude compound (6 g, yield 78%), which was used in step (ii).

Step (ii):
The crude compound obtained in step (i) (6 g, 1 eq, 28.8 mmol) was taken in dry
15 methanol (150 ml). To this iron powder (8.06 g, 5 eq, 144 mmol) and glacial acetic
acid (25 ml, 15 eq, 432 mmol) was added and heated at 110 °C for 4 h. The solvents
were removed from the reaction mixture and diluted with ethyl acetate. The ethyl
acetate layer was washed with aqueous ammonium chloride, water and brine. The
residue was chromatographed to yield 3-oxo-7-fluoro-3,4-dihydro-2H-
20  benzo[b][1,4]oxazine as solid (2.2 g, mp : 204-206 °C,'yield 46%).
'H NMR (200 MHz, CDCl3+DMSO-ds) 8: 4.52 (s, 2H), 6.60 — 6.70 (m, 2H), 6.88
(dd, J=8.3 and 5.8Hz, 1H), 10.63 (bs, 1H).
IR (KBr) cm™: 1677, 1622.
Mass m/z (CI): 168 (M+1).
25
Step (iii):
3-Oxo-7-fluoro-3,4-dihydro-2H-benzo[b][1,4Joxazine (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
ml) containing LAH (1.5 g, 3 eq, 39.5 mmol). It was further refluxed for 3 h and



IR (neat) cm1: 3394 (br), 2978, 1740, 1617, 1514. WMass nmiz (C): 431
(M+1l). 10 WO 03/033456 PCT/1B02/04274 50 W claim 1. Novel conpounds of
formul a (WP oR0SEA56 HW (CRIOR11) m Ar R5 YR8 (1) OR7 5 thei pcagBivatisves,
their anal ogs, their tautoneric forns, their stereoisoners, their salts,
their solvates wherein Wrepresents NR12, R12 represents hydrogen, R10 and
R11 may be sane or different and represent hydrogen or substituted or
unsubstituted group selected formalkyl, alkoxy, aryl or aralkyl group; Ar

represents substi (o] hent oS : omatic
or heterocycli ueactfh%%ggthﬁ@j g&?qggz[tr?t&sl&%&%ﬁgfﬁ% égg éo’a L‘ﬁ}%{m{@%ﬁ; Ingy,
hal ogen, al kyl gndswdiat @tSunbdvee adied wbgtentiallye Oneer a1(mr11)3 He pgpipteted ontnd a bond

together with the %Leer%cglil%§ lfi?e I:@h@ l%% t%p()v §e&tnﬁ?£§£ %%otavw gy

al koxy, hal ogef®® I't gr oup acy stl tu unsu [ tu ed
aral kyl or R6 élﬁérﬁﬁo@aﬂﬂfeﬂd(et}qgeichtme wnd ﬂnefﬁap) B yiddg Deubrpeh,odbndior2H-

substi t ut ed or itute | ect fromal kyl, cycloal kyl, aryl,
aral kyl, alk V&F‘a@ﬁPaEaﬁP?Q& GE@%’% P (i cfox;’l/car bonyl ,
ﬁl kyl ami nloEalr bbanRaqzwbameocmdmgaﬁzlzgmcbsl 1H)BéB_&r(qcygl4y{z, 26B 1 éjl.;zea(!t,yl »
eteroara ro r.0 or substituted or unsubstitute
2 Bl B BT oy

groups sel ecte ryl, aral kyl, heterocyclyl,
heteroaryl or fre@mestpandl:kyds @rpRess, MM6represents oxygen, sulfur or NR13,
where R13 represents _hydrogen or substituted or unsubstituted groups

sel ect ed fron1¥P%VP&(§pyﬂ54gﬂ H&droxyalkyl aral kyl heterocyclyl,

het eroaryl ;,0r heteroaral kyl groups; R8 and R13 together may forn1a
substituted or unsubstituted 5 or 6 nenbered cyclic structure containing
carbon atons, WP&W):may optionally contain one or nore heteroatons

sel ected from @xygeRe oisﬂhﬁé% 301 dlﬁyérsgﬂe&nzd[b][ﬁ4mazlﬁbt(@geg’ 1Qq68 492mm‘c\1)
conpound according to claim1, which is selected from I

2- et hoxy- 3- ( 4- ebtineshivesist Y ebrrisohbelijramo prepgne (8.6 ml, 10 eq’ 84 mm"l and
2- et hoxy- 3- (4- %{Hy%ﬁ?%@dﬁhﬁlp&%ﬁ%a{ﬁ@ g, 3 eq, 25.4 mmol) in dry DMF (85 ml) was

15  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 3-(7-fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4~
yDpropylbromide (1.1 g, yield 47%) as viscous oil.

'H NMR (200 MHz, CDCL3) &: 2.10-2.28 (m, 2H), 3.30 (t, J=4.4Hz, 2H), 3.38 (t,

20 J=6.7Hz, 2H), 3.49 (t, ] = 6.2Hz, 2H), 4.24 (t, J=4.4Hz, 2H), 6.50 — 6.70 (aromatics,
3H).

Mass m/z (CI) : 274 [M(”Br)+1], 276 [M(*'Br)+1].

Step (v):

25  (8)-Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate (2.20 g, 1 eq, 9.28 mmol) obtained
in example 6, 3-(7-fluoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylbromide
330¢g, 1.3; eq, 12.06 mmol) obtained in step (iv) above, anhydrous K,COs(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

30 diluted with ethyl acetate, washed with water and brine. The residue was



(-) Ethyl 2-ethoxy-3-(4=am nophenyl ) propanoate WO 03/033456 PCT/|1B02/ 04274
51 () Ethyl 2-ethoxy-3-[4-{N-heptyl-N-(2'-bronoethyl)}

am nophemwyb]oposqaacnate (+) Et hyl PCT/IB02/04274

2- et hoxy-3-[4-{N-heptyl-N-(2'-bronoethyl)} am nophenyl ] propanoate (-)

Et hyl 2-ethoxy-3 -[4- {N-heptyl-N(2'-bronoethyl) } am nophenyl]propanoate -
5 () Methyl 2-ethoxy-3-[4-(N heptyl ant nonst hyl ) phenyl ] propanoate (+) Mt hyl
2- et hoxy- 3-[4- (N-heptyl am nonet hyl ) phenyl | propanoate (-) Met hyl

2- et hoxy- 3- [ 4- (dhrdnemdeydrabd RaRE LAYl A ;

2- et hoxy-3-(4-amn pr%r%ﬁl ) p[g%an%latcgg%gm?]f)giaﬁ/g?(ﬂgﬁéﬁ thd Lﬂév%ﬂl}%lund (1.78

2- et hoxy- 3- (4- &Wﬁ%p%eﬁ%) asyisepneligaide  (-) Met hyl

2- et hoxy- 3- (4- agi ogpﬁvq lo) noate () Methyl

2- et hoxy- 3-( 3- g%]mno he%loj }g{eop noate (+) Methyl

2- et hoxy- 3- ( 3- aH Ay Mhz, 63xFinat é.175¢t, (=) Huk3Hy[1.23 (t, =7 Hz, 3H), 1.89 (q,

2- et hoxy- 3- (:3- a0y )Rl 9pa e .yl

2-1 sopr opox;- 3??5_@%%12%?@%?%?§%}z0%%¥,é.l@?;f%ﬁ (E} @II) 3.45-3.65 (m, 1H), 3.95 (,

2- i sopr opoxy- 3-Jt@7 &, hBpHeity4. 3¢ (o Inane-6.70-(On, Eomakics, SH), 7.05 (d, 1=8.4 Hz,

2-i sopropoxy- 3-¢A- am nophenyl ) propi onate 20 3. Process for the preparation
of conpound of rmula (1) FIW(CRIORh1])mAr RS R60 YRS OR7 their
derivatives, tHRi(neagral 08394 (bgior8,t1au0,a6eT,il614.0r ms, their stereoi soners,
their salts, t aeisr s&} v EFQ‘Q erein Wrepresents NR12, Rl12 represents
hydr ogen, R10 and E?iZ_L rpag anme or different and represent hydrogen or
substi t ut edoor unsubstituted group 25 selected form al kyl, al koxy, aryl or
aral kyl group; Ar represents substituted or unsubstituted dival ent single
or fused aromatic or heterocyclic group; R5 represents hydrogen atom

hydr oxy, al koxy, hal ogen, al kyl, substituted or unsubstituted aral kyl
group or fornms a bond together with the adjacent group R6; R6 represents
hydrogen, hydroxy, al koxy, hal ogen, |ower al kyl group, acyl, substituted
or unsubstituted 30 aral kyl or R6 forns a bond together with R5;, R7 may be
hydrogen or substituted or WD 03/ 033456 PCT/|1B02/ 04274



52 unsubstituted groups selected fromal kyl, cycloal kyl, aryl, aralkyl,

al koxyal kyl, al koxycarbonyl, aryl oxycarbonyl, al kylam nocarbonyl,

aryl am nowerlBosssse acyl, heterocyclyl, heteroaryl, heter@araB&yd42gr oups;
R8 may be hydrogen or substituted or unsubstituted groups selected from
al kyl, cycloal kyl, aryl, aralkyl, heterocyclyl, 5 heteroaryl or

het eroar al kyl groups; Y represents oxygam, sulfur or NR13, where R13
represents hydrogen or substituted or unsubstituted groups selected from
al kyl, aryl, vanggﬁyalkyl aral kyl heterocyclyl, heteroaryl, or

het er oar al kyl "groups; R8 and R13 together may form a substituted or
unsubstituted 5 or 6 nenbered cyclic structure containing carbon atons,

whi ch may opt onal ontain.o e heteroatons 10 selected from
oxygen, sulfu ﬁXY§883%“md%&ﬁggéﬁgﬁateger 0-6 which conprises: a. i.
Reacti ng conpound of formula (111h) OZNLQﬁ @O (I11h) where Ar is as

defi ned above with conpound of { Fu 3 RBOZClp(CL{CR13)2 (rrri)  OR
7 15 where R13 represent HWTICRE ro angral | ot her symbols are as
defined earlier in the presence of a base Fected fromnetal hydride like
NaH or KH, organolithiuns |ike CH3Li or Butl; al koxides |ike NaOwe, NaCEt
or t-BuO K+ Ofhed defliatives, €heithmniogd, t}&hdatnomﬁicvfenm, telretteibomennihdir elisy |

et her, THF, di oxane, ih m de Mture
t hereof. The HEHSC} V&ngﬂeﬁb%g?rﬁeﬂﬁwg E %Wsﬁnﬁs}}’gp@s%nge agf)l(r1 abSence of
HVPA as a cosekueft oflldifferd HPE kérésett liydrdghe of amgetutedr @mnsiBtiGtddogrd@ C,
preferably at a tenperature in the e nhydr ous
condi tions toSeetted form é%cﬁyﬁ’d‘yoﬁry; &f %fﬁng'l(grP%)A‘brep&ﬂ%ﬁrsu%%w firg 2
O R7 Whgr ef Rf7 mn&lst@tﬂﬂd 'ﬁ'iva@h?sﬁéle @Emsg@ﬁoﬁﬁﬁ(\/ 6r het@beyiclic gRaguRt iepresafts t he
conmpound o ormul a III to a ound o is 0 and
al | ot her Wynbyfosey @0138 ’iyné]&" ?zlégqn %ﬂ%@@ﬁ&é uhsabOHRE s aralky?

group or forms a bond together with the adjacent group RS R ‘represents hydrogen,

hydroxy, alkoxy, halogen, lower alkyl group, acyl, substituted or unsubstituted
aralkyl or R® forms a bond together with R’: R7 may be hydrogen or substituted or
unsubstituted groups selected from alkyl, cycloalkyl, aryl, aralkyl, alkoxyalkyl,
15  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,
20 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 optionally contain one or more heteroatoms
selected from oxygen, sulfur or nitrogen; m is an integer 0-6.
2. A compound according' to claim 1, which is selected from:
25 (4) Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate
(+) Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate
(-) Ethyl 2-ethoxy-3-(4:aminophenyl)propanoate



of gaseous hydrogen and a catal yst selected fromPd/C, Rh/ C, Pt/C, Raney

ni ckel or WD 03/033456 PCT/I1B02/ 04274 53 a m xture thereof preferably 5-10
% Pd/ C amaoasmsd4sent sel ected from such as di oxane, acetiPcTaBixi42st hyl
acetate or a mxture thereof. The reaction is carried out at a pressure
bet ween at nospheric pressure and 80 psi. The amount of catalyst used is in
the range of 1-50 %ww. Alternatively, the reduction can also be carried
out by 5 enploying netal solvent reduction |ike magnesium iron, tin,

samari um or SoQ a i ke anol , et hanol or propano
preferably neﬂ%gﬁ%%“?%ﬁgg“g%%ggﬁp Eﬁaﬂhﬁgme%ﬁﬂgéﬁm%@PmWHpFﬁ@“ﬁFésence of
met al cat al yst(s) BRyEDt@exf- Bxpm{N%pgl-Nr(g R B& R IR0 ph & BFBp&RAAtal Ni NG
chiral Iigands ted fro i.s(di pheny Iphosphln but ane,

1, 2- bi s(di phert QS%LQ p?ﬂ“ﬁ‘é’)%wﬁéﬂgef’t&l I‘iri%ﬂ%‘(ﬂzoeﬂwl)}ammophenyllpropanoate
nethoxyphenylphenylphosphlno)ethane or

(-)-2,3-isopr C{@)’Me N€ethony @J[hlmfhggq’rahﬁbme@l a)%)ﬁéu@ﬂgf&%ﬁr[&Q{QSph' no) butane to

obtaln a conpound of fornu in optic Ive form or b. i.
Di azoti zat i on (& Methel Zethptyrdd W—hﬁmhmllwﬁ(elhﬂ)l@lenylﬂpwm@téRl0R 611) m YRS

(111k) R P 1 Mm_tS {ﬂ re as defined
above, to a cgr%pl\flg%%l%?ﬁ%ﬂ n{ﬁsg\ph&%ﬁ? nh%lgwg% F’Wﬁ}%%ﬁﬁ(cmomn m R YR8 )
OR7 where mis 0 and all other synbols are as defined above in the presence
of 20 diazotKZ}h@ﬂa@kﬁﬁmsﬁBé@hmﬂmﬁmﬂmnmnﬂhmamnitrite i soanmyl nitrite,

potassiumpjtr,i a nltr t e.under acidic conditions using acids
sel ected f on#+tﬁkﬁw @ 'Hb% ?ﬁ?“’%m%E@@P%mﬁ@ld in an organi c sol vent
sel ect ed from(alMeahgl2-dthdssy-3vet-ininephengdifiepaabate or propanol ; 1, 4-di oxane, THE
or acetone and the like. Etherifying the resiude using ‘
() Methyl 2-ethoxy-3-(3-aminophenyl)propanoate
(+) Methyl 2-ethoxy-3-(3-aminophenyl)propanoate
15 () Methyl 2-ethoxy-3-(3-aminophenyl)propanoate

(%) Ethyl 2-isopropoxy-3-(4-aminophenyl)propionate
(+) Ethyl 2-isopropoxy-3-(4-aminopheny!)propionate
(-) Ethyl 2-isopropoxy-3-(4-aminophenyl)propionate

20 3. Process for the preparation of compound of formula (I)
HW—(CRI%R M) ——Ar-[ 6 (1)
m YR
OR’

their derivatives, their analogs, their tautomeric forms, their stereoisomers, their salts,
their solvates wherein W represents NR'?, R'? represents hydrogen, R'® and R"! may
be same or different and represent hydrogen or substituted or unsubstituted group
25  selected form alkyl, alkoxy, aryl or aralkyl group; Ar represents substituted or
unsubstituted divalent single or fus;d 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 R%; R® represents hydrogen,
hydroxy, alkoxy, halogen, lower alkyl group, acyl, substituted or unsubstituted
30  aralkyl or R® forms a bond together with R>; R” may be hydrogen or substituted or



al kyl ating agent selected fromalkyl sulfate Iike diethyl sulphate or

di nmet hyl sul phate; 25 alkyl halide Iike ethyl iodide or nmethyliodide, in

sol vent swbeewsmsé rom hydrocarbons |ike toluene or benzemreT/IBNF421VE0,
acetonitrile, THE or nethyl isobutyl ketone WO 03/ 033456 PCT/|1B02/ 04274 54
(MBK), in an alkali base selected from sodi um carbonate, potassium
carbonate, sodium nethoxi de, sodi um hydy,i de or potassium hydrid. ii.
Reducti on of conpound of formula (I1111) to a conmpound of formula (I) wher e

inis 0 and all ther nbol s_ar s defined.a t r
gaseous hydr od8# é%teg %g‘ﬂ@ V%?tegeﬁ%t’g i %ﬂ?%%’ arygh?%% ygt ?%&n
Plr grnels OL a mglﬁo!séfr@rﬂoﬂ?lr eﬁ?loﬁy@fwgﬂbl alkyBaritidlo QrRah 1 apummcmbme,ntacﬁel ected

uch as di oxane aceti ¢ _aci qt at a t th f. Th
reaction is capierasyclplbetgioaryl, hﬁ‘?e@é‘}%adfyig%’é‘%é% et??gl?'ﬂ @g}? )ér %\E’gtét%tﬁgrgregnd 80e
RISIt - Igtel sgw%?%fsuﬁ@gaér%éﬁﬁs S5R eI ?om naék}tlheydlwllg& a1, lar8Ry1Ythetescyclyl,

e reduction_can alsqQ_be carried out t al
sol vent r educthetsrarylies beigEpaedsyl §oUPE: oh TePIGSAILS SXYRSP; %‘ﬁ%f’rlggdmh?}éaﬁ}al ggmai n
al cohol Iike nefBaRRILydRERRRubAT B ePaRebstRiel @bkl syletrd hamoallkyl Tehﬂ
reduction can be carried out in the presence of net aI cata tsS cted
Gianes Jearddt &

from Rhodi umhyResyakylupieby! heterrenelydoriar®yingr bsfpiogily ed from

(2S,3S)- bis( | s .
1,2-bis(2 15 qb@%%%ﬁg@éﬁgﬁgﬁ%ﬁgéﬁgﬁ : %%S%E{Qéﬁiﬁgf gpﬁdml EHE!IOC%’BN Rejcathane,

(-)-2, 3-i sopr opylaindenesrbom3atgingywkisl ynay, Qpilol?ﬁué’(@in&ﬁbﬁ% PhBSEhPHBYatBHt ane to

%bt ain a conp O'éﬂgteﬁ)g{ ;n;)c{x 2 sv.flfu} fﬂtr@%@n £l !11'}/1nt &10-¥ §nfc8lchnpes: C. 1 .
eact i on of conmpoun R802Cr (O)(CR13)2 [11i) 20 OR 7

where all synbols are as M@cftmg@dma@md@fwrmnlad I89npound of formula (IVa)

R70 --(CRLOR11) m 1-Ar-CHO (1 Va) eini 6 and all other synbols
are as defined above to yield @%ngbm mh?rrul a (1Vb) Y

where Ar is as defined above with compound of formula (1I1)

RSOzC\l/P(O)(OR13)2 (1)
OR’

15  where R" represents (Ci-Ce)alkyl group and all other symbols are as defined earlier
in the presence of a base selected from metal hydride like NaH or KH;
organolithiums like CH3Li or BuLi; alkoxides like NaOMe, NaOEt or t+-BuOK' ora
mixturq thereof and a solvent selected from diethyl ether, THF, dioxane, DMF,
DMso; DME, dimethyl acetamide or a mixture thereof. The reaction can be carried

20  out in the presence or absence of HMPA as a cosolvenf at a temperature in the range
from -78 °C to 50 °C, preferably at a temperature in the range of -10 °C to 30 °C

under anhydrous conditions to obtain a compound of formula (11Ig)

0
ozN—Ar\/“\COZRB (llg)

OR’
where R, R® and Ar are as defined above.

25
ii. Reduction of the compound of formula (IIIg) to a compound of
formula (I) where m is O and all other symbols are as defined above in the presence

of gaseous hydrogen and a catalyst selected from Pd/C, RW/C, Pt/C, Raney nickel or



R70 R7 >(CRLORn1) ml _Ar. CO2R8 (1Vb) 17 OR WD 03/033456 PCT/|B02/04274 55
where in is 1-6 and all other synbols are as defined above in the presence
of a basewogelogxssed from netal hydride |like NaH or KH, or @amaBoxduns |i ke
CH3Li or BuLi; al koxides Iike NaOwve, NaOEt or t-BuO K or a m xture thereof
and a solvent selected fromdiethyl ether, THF, dioxane, DVF, DMSO, DMVE,

di rethyl acetam de 5 or a m xture thereof;. The reaction can be carried out

in the presence or absence of HWPA as a cosol vent at a tenperature in the
range from - 78 C.to ra 0 e the r & of -10
Cto30Cii. "g‘ﬁ“’*ﬁ?ﬁ be eéae“’ E’pour/f’d LA ?%%&I ")‘;Pef1 Oin 8 s

conmpound of fdidsxmé,acétic\écﬂd Eﬂﬂﬁa(céfﬁ&@R&h)lxmr_ejthdkeef~lIhe m'a‘tR&1ebAtu¢d otat 10 OR7

where in is 1-6 and ot her nbol s are def ined ab v he presence
of Gaseous. iyt BGT Lol LRI G SaTBARbRY POMRRFEt bbbt panoy
ni ckel or a mixtky Rngd bET-600% Wy\ﬁfﬁlﬁeaﬂﬂitlyelg the réduBibnGan nitkocbeSoatriod rofit Byel ected
fromsuch as di oxane ac et.,hyl acetate or.a mxture thereof. The
reaction i & cafRSAHIER FOlée“bF‘?é{é‘gtéﬂnemﬁ?SmE@te%’e‘n“% s SHRHTE Bt 888 e and
80 psi. The arpiiManPin 8s1 Vgt nédRdol] Sthhdbl tohcprdpaﬁtgq)refeﬂablgz Iﬁah%owl Whe

Al ternatively, the reduction ccﬁn al. so be carried ou{J % gt[# nmet al

sol vent reduct®eHFipR an rhggfaded, ppt it dbe Preseice fmaptel5f lﬁfstéosale gamin

al cohol 1ike nefdaamo! RuBsdMaAQr TALuRr QR BFief aigaktsyselticd anah (29 Brse)
reduction can be carried out in the presence of netal catal ysts sel ected

f r om Rhodi um W@Wb?ﬂymhpﬁénwbuit%q um!:2-bigdirhemilphesRitrethane; gandsbser ect ed
from(2S,3 Jﬂtﬁé REE gw},ﬂmm étﬁéfre%@ 2,34 lidene-2,3-dihydroxy-1,4-

1, 2- bi s(di aeny phosphi ' no) et hane ﬁ? ?% 1SOpTopyaene” IYERR

net hoxyphenyl pthgﬁsphgmlj@pmhﬁ@p é)p’qqgm@ @?taln a compound of formula (IIIb) in optically
(-)-2,3-isopropyli ?Ige 2, 3-di hydroxy-1, 4- bis(di phenyl phosphi no) butane to

obtalnacorrpoundo forrrula(IVc) in optically active form
or

b. i. Diazotization of the compound of formula (IIIk)
R® O
R (k)
—(CR1OR™
OZN ( )m YRS
15 NH,
where m is 0 and all other symbols are as defined above, to a compound of formula
(1111)
R® £O
R (1)
—~pl10p11
0,N—(CR™R >mJ\f)kYR8
OR’

where m is 0 and all other symbols are as defined above in the presence of
20 diazotizing agent selected from sodium nitrite, isoamyl nitrite, potassium nitrite or
ammonium nitrite under acidic conditions using acids selected from sulfuric acid,
HCI or acetic acid, in an organic solvent selected from alcohol like methanol, ethanol
or propanol; 1,4-dioxane, THF or acetone and the like. Etherifying the resiude using
alkylating agent selected from alkyl sulfate like diethyl sulphate or dimethylsulphate;
25 alkyl halide like ethyl iodide or methyliodide, in solvent selected from hydrocarbons
like toluene or benzene; DMF, DMSO, acetonitrile, THF or methyl isobutyl ketone



25 iii. Reaction of the conmpound of formula (IVc) wth a conmpound of
formula (1'vd) R12-NH2 (I1Vd) where R12 is defined above in a sol vent

sel ect ed Woms&HRC12, CHCLl3, chlorobenzene, benzene or TIHET/IBoR/G42B1
presence of catal yst selected fromp- 30 tol uenesul fonic acid,

met hanesul fonic acid, TFA, TfOH or BF3-CEt2 or activated WO 03/ 033456
PCT/ 1 BO2/ 04274 56 nol ecul ar sieves at a i(s#nperature in the range of 10 C
to 100 C, preferably at a tenperature in the range from10 Cto 60 C. The
i mne product igbical it YanP j US| BH3- HCl . H2- Pd/ C,
H2- Pt/ C or H2- Igﬂjll_%K?nlhaans%lF%gﬁ%gség gg? Zfﬂ”l""f? ?déﬁr@néea?qﬁg%é’%?s%%%aﬁmm % yield
a conpound of fsedipmmetigxjdeywsndiven hydrids ol p@asaimdh Ipidtid. 5 ot her synbol s are

defined above. or d. i.:[Dj i i e C d of for L11Kk)
where inis 0, R6 is hyﬁ%)eggﬁ}ogﬁogtcglﬁﬁou% ﬁgfongﬁféggﬁg%aarcém?guﬂggf‘g tﬁ’é“giﬂ%lbove
to obtain a corboulete of is § endnallaothragynRblstare @2 NefifeR1AREd YA préRBed ¥Wa) N
| 10 N where in.l i.S;hydrogen, a al | h ol.s are as defined
above in thé élrgseeglzsn edr%n ?%%8??5’%35163%@Ho%gﬁgcgé/g?%%n#@?%i%%eﬁ?’t3ri te,
i soanyl nitri t epixpotthasefimefenblyrd-1e%dtd/@ambansdivenniddctddeiont alca lay Biogar@mount
of carboxylic i.d sel ected from acetic cid.o ropi.onic acid, in a
sol vent sel ect ggﬁtlfcragh’ ce%}fygra(%?tg[? M acﬂ’ll’gprgbtg?ff%fne{’Thgﬁeaﬁ?%?so?%’é‘?%a%atoar a
m xt ur e t her eofpreatur@bdtengpestabspheric pretnes ndrdQesOThé @Iﬁﬂﬁﬂtbﬁﬂﬁiﬁﬁﬁﬁl@k&ﬁs and

e range of

reflux tenperature of %fg sol vent, .enpl.oyed_for a.period in the
0.5 to 16h. ii&hetfélg%enﬁ "u%ﬂggt%“- élﬁ‘?@l Y e a%’&“&g“e‘fa&t@é%‘?é £HEeE 8Fnb a (Va)
to obtain @ cenphuing wétalfl @ivet Rd(dibhLkeWhenesiin, kn, Gin, Badridmhndegen, R7
is as defined 20 earli rhelxlcll{ udi ng hydﬁogen and all other synbols are as
defined earli elamialrgalpHB alcohol like methanol,” ethanol or propanol preferably meéthanol. The
reduction can be carried out in the presence of metal catalysts selected from
Rhodium, Ruthenium or Indium containing chiral ligands selected from (2S,3S)-
bis(diphenylphosphino)butane, 1,2-bis(diphenylphosphino)ethane, 1,2-bis(2-
15 methoxyphenylphenylphosphino)ethane or (-)-2,3-isopropylidene-2,3-dihydroxy-1,4-

bis(diphenylphosphino) butane to obtain a compound of formula (I) in optically

active form.
or
c. , 1 Reaction of compound of formula (III1)
RBOZC\( P(O)(OR"), (1)
20 OR’ .
where all symbols are as defined above with a coinpound of formula (IVa)

R0 .
i >—(CRR™),;—Ar—CHO  (IVa)
R’O

where m is 1-6 and all other symbols are as defined above to yield a compound of
25  formula (IVDb)

R7o>_ 1
(CRR™ - —Ar CO,R® (IVb)
AN -
R’O V
OR’



presence of a catalyst selected fromRh(Il)acetate, salt/conmplex of Cu(l)
or Rh(11) in the presence of an al cohol of the fornmula R7OH where R7 is as
defi ned aWowa/033456 . Reduction of the conpound of fornula @CIIB)2/a4e74yi el d a
conpound of fornmula (1) where inis O, R6 is hydrogen, R7 is as defined
earlier excluding 25 hydrogen and all other synbols are as defined earlier
is carried out in the presence of gaseouss hydrogen and a catal yst sel ected
fromPd/C, Rh/C, Pt/C, Raney nickel or a mxture thereof, a sol vent

sel ected from di oxang.,. @Erg%alfotﬁ& s%;l'l% 1s%{ a%’ ldef}ﬁ &f B %tth€8¥egén%§§§£ ga{g\g ween

at nospheric pressure and used 1's era
03/ 033456 PCT/deBe@ﬁ(mﬂ?met%ledmM@/mmndKﬂhwrmhﬂltumfliI@dEBdLyst Buggd is in

the range of 1- O(VW/ t can als b arsied aut ysing
anmoni um f or met e eficl\%(? h8¥e g %ﬂu pe-of" Ay drS glreéﬁh%onorn%un (Léllveﬁ{

condi tions usi s&g:c&dmhvaaﬂayseheﬁﬂﬁﬂ dmsxam DMFI\IE\M«SD D@I[Ihaimbthyiracemﬂn;de

acetate. Alternativel duction can also be. carried
enpl oyi ng net af* &G tﬂ[1 C%u@? SACH Olnkcé‘n%ﬁ ?8]’% m;t %Bres‘?nicf‘l o E%Sﬁlé‘?/ % Um or
sodi um anmal ganHMPA2dseoqRblvbitieea mapigeanat in Khé |itﬁllg6|froﬁhr 7&P©ms@l>c pret@blgbl y

met hanol. or e. i. Diazqtization_of the_ cepnpound of formula (Vla) R5 60
(CRLORL1) m R \%aéeftﬁmf%{)‘felmﬁzm%%&@?ﬁg'@po R5= R6 = R8 = H and al |

ot her symbols are as defi [R@aluo@b@v)eﬂietboﬁlpo@rmrﬂmumﬂ@tlvfb@mdrmlelal 4 dniPouftd 60 YR
(CR1IOR11)"" R a (Vib) OHwere inis 0, R5= = H, Y is oxygen and

al | other synbdfifermradys) def| ned above is carrl ed out in the presence of

di azotizi ng agent sel ect sd1 trlte i SO nitrite,

potassiumnitrite or rmgﬁ tlrgl ‘@1u wj: aci z%kondi tions using
ac

acids selected from sulfurlc acid, HA or € acid, in an organic

sol vent sellected from al cohol s |ike met hanol ,”'et hanol or propanol;
1, 4- di oxane, Twhkere arisde®4miredl. other symbols are as defined above in the presence of gaseous

hydrogen and a catalyst selected from Pd/C, RWC, Pt/C, Raney nickel or a mixture
thereof preferably 5-10 % Pd/C and a solvent selected from such as dioxane, acetic
acid, ethyl acetate or a mixture thereof. The reaction is carried out at a pressure

15  between atmospheric pressure and 80 psi. The amount of catalyst used is in the range
of 1-50 % w/w. Alternatively, the reduction can also be carried out by employing
metal solvent reduction like magnesium, iron, tin, samarium or sodium amalgam in
alcohol like methanol, ethanol or propanol preferably methanol. The reduction can
be carried out in the presence of metal catalysts selected from Rhodium, Ruthenium

20 or Indium _ containing  chiral  ligands  selected from  (25,35)-
bis(diphenylphosphino)butane, 1,2-bis(diphenylphosphino)ethane, 1,2-bis(2-
methoxyphenylphenylphosphino)ethane or (-)-2,3-isopropylidene-2,3-dihydroxy-1,4-
bis(diphenylphosphino) butane to obtain a compound of formula (IVc) in optically
active form.

25 iii. Reaction of the compound of formula (IVc) with a compound of

formula (IVd)

R”—NH,  (Ivd)
where R!'? is defined above in a solvent selected from CHCl,, CHCI;,
chlorobenzene, benzene or THF, in the presence of catalyst selected from p-

30 toluenesulfonic acid, methanesulfonic acid, TFA, TfOH or BF;-OFEt; or activated



ii. One pot esterification and etherification of conpound of fornmula 20
(VIb) to a conpound of forrmula (Vic) R5 60 (CRIOR11l) "' Rs (Vlc) OR7 YR
where in wWo0B/0385= R6 = H, Y is oxygen and all other synbelc3/mexv4ast defi ned
above is carried by initial di deprotonation of (VIb) using a base
selected fromNaH, KH or KOH, in presence of a solvent selected from

tol uene, benzene, diethylether, THF, 25 B¥F, DME or HWPA, followed by
treatment with an al kyl ati ng agent sel ected from WO 03/ 033456

PCT/ 1 BO2/ 04274 mopBuiat Klﬁbeskh?-la'tgfﬁ drhtkR i ﬁttﬂé’{an%é)gf ‘Pl@°@rto 'T@é hy] r!eﬁféb@eat a
Et 30+BF4 , Me30O+BF4 , dial ky F fate lik i met hyl sul fate or dieth

sulfate at a t &wpsraieitthp Fﬁnghﬁomalﬁgg tp 0 {C. @h@@nmmrod@@ injtipjly, preflnced ts on of
the conpound ofeg E@Jdrﬂélbg,% (S 9&% o? LBk &Y&%} sdfet &0

02N (CRIOR11)m R 8 ( where Iini1s I'S oxygen
and al | other &pwo¢thangt er efangbto vidd agbmpeundof f@muia (é)defat misilrfgars all

nitrating agengt gpggﬁﬁ,ggquémg%gg nitric acid, N205, a mxture of conc.

Nitric acid an furic acid or a mxture of nitric acid and acetic
10 anhydride in the presence of a solventoror under neat condition at a

temperature in the ar angepdloadfs S0l A ATBEEALNLPEOLAR: RELIP LD the

range of 0.5 to 4 h. fon o oun %o a
corrpound of f bydrogea ¢dd) all wiher symbelntare ae deforet | apopuite obinm whapeuridnof s 0,
R5= R6 = H Y |fs AV 9E 2 and all other synbols are as defined above is
carried out in the 6 ence of gaseous 15 hydrogen and a catal yst selected
fromPd/ C, Rh/C, Pt/C Raney nickel or a mgttuge thereof preferably 5-10 %

Pd/ C and a sol vent sel ec fr ych a d| oxa acetic acid, ethyl
acetate or a mxture thebéglf eIs g@ct %BJFﬁ/Qg jsed oW¥a@ht a pressure
bet ween at nospheric pressure and 80 psi. TheNa unt of catalyst used is in
t he range

10 .
where m is 0, R® is hydrogen and all other symbols are as defined above in the

presence of diazotizing agent selected from sodium nitrite, isoamyl nitrite, potassium
nitrite or ammonium nitrite, catalytic amount of carboxylic acid selected from acetic
acid or propionic acid, in a solvent selected from chloroform, chlorobenzene,
15  dichloroethane or a mixture thereof at a temperature in the range of room
temperature and reflux temperature of the solvent employed for a period in the range
of 0.5t0 16 h.
ii. Decomposing the arylalkyl diazo acetate of the formula (Vé) to
obtain a compound of formula (I1Il) where m is O, R® is hydrogen, R’ is as defined
20 | earlier excluding hydrogen and all other symbols are as defined earlier in the
presence of a catalyst selected from Rh(Il)acetate, salt/complex of Cu(I) or Rh(II) in
the presence of an alcohol of the formula R’OH where R’ is as defined above.
iii. Reduction of the compound of formula (IIIl) to yield a compound
of formula (I) where m is 0, R® is hydrogen, R’ is as defined earlier excluding
25  hydrogen and all other symbols are as defined eatlier is carried out in the presence of
gaseous hydrogen and a catalyst selected from Pd/C, Rh/C, Pt/C, Raney nickel or a
mixture thereof, a solvent selected from dioxane, acetic acid or ethyl acetate at a

pressure between atmospheric pressure and 80 psi. The catalyst used is preferably 5-



of 1-50 %ww. Alternatively, the reduction can also be carried out by

enpl oyi ng 20 netal solvent reduction |Iike magnesium iron, tin, samarium or
sodi um amabgafsi4se al cohol |ike nethanol, ethanol or prop&aaliBgrebsr abl y
met hanol. or f i. Diazotization of the conpound of fornmula (VIla) R

02N (CRIOR11)m Ar 8 (Vila) YR H2N H 25 where inis O, RR = R2 = H and all
ot her synbols are as defined earlier to a7conmpound of formula (VII b) WO
03/033456 PCT/1B02/04274 59 R5 60 O2N-(CR1OR11)mAr R (M1Ib) YR$ HO H
where in is 0, 1% Pu/Bnd thb aRdud! dr QIMRE uSUMRQh ShAlH@St NG eatld er is
carried out in the presence of a diaZotizing agent selected from sodi um
nitrite, i soanyydrpgenpiienecan aligibsairighon usigtammamivmermatentyslehek-tl -diember
aqueous aci di ¢ y6aNGH b @BSenUabY HaeRPHA rIfloRE LERef § QTvaM E#édte(a a6hd.
hydrochl oric acid or acetic acid, 1 n presence of af optional co Solvent

| i ke an al cohometanelcetbapol op gihirk adstiiro |Altemafivalio| the redpetipagan| alsodseheuried

sel ected from - d] : .from acet one or nethyl
ethyl ket one. g"?ﬁﬂ%@%ﬁ?f‘%ﬁﬁ?ﬁﬁg‘%&%ﬁgn glglr"rp%gaéﬁ%‘“{)“ﬁ ‘P&}?é%?‘brar?‘uﬁ“é‘m( %1 b)
to a 1o conposevdunfmplgammih alcgbgl likaetRBiob @tha@sl N pORIGRDEfarably mRheMll C)  YR$
HO "H where inis 0, RL = R2 = Hand all gther symbols are as defined
earlier is carried out in the presence of an al cohol R8-CH where RS
represents | ower al&yl grDBisgstizhiideof theedompoyundedffyimulp@®dpy| , i sopropyl ,
n-butyl or t-butyl and a catal yst IikeRgonc. sul furic

1011 R® (Via)
(CR™R YR®

NH,

10 where m is 0, R>= R® = R® = H and all other symbols are as defined above to a

compound of formula (VIb)
o 1 RS Vib
(CR'R >mJ\‘)kYRe (Vib)
OH

where m is 0, R>= R =R3=H, Y is oxygen and all other symbols are as defined
above is carried out in the presence of diazotizing agent selected from sodium nitrite,
15 isoamyl nitrite, potassium nitrite or ammonium nitritc under aqueous acidic
conditions using acids selected from sulfuric acid, HCI or acetic acid, in an organic
solvent selected from alcohols like methanol, ethanol or propanol; 1,4-dioxane, THF
or acetone.
ii. One pot esterification and etherification of compound of formula
20 (VIb) to a compound of formula (VIc)
R5

O
1011 R® (Vic)

OR’
where m is 0, R>=R6=H, Y is oxygen and all other symbols are as defined above is
carried by initial di deprotonation of (VIb) using a base selected from NaH, KH or
KOH, in presence of a solvent selected from toluene, benzene, diethylether, THF,

25  DMF, DME or HMPA, followed by treatment with an alkylating agent selected from



15 acid, dry HCO or BF3-OEt2 at reflux tenperature of the al cohol enployed.
Alternatively reagents |ike diazonet hane, Et30+BF4 or Me30+BF4 can be. used
for estewbDfiBos4soOn. iv. Selective O al kylation of the compoane/@b74f or mul a
(Mlc) to the conpound of fornmula (VI1Td) RS 60 02N (CR10R11)m Ar R (VIId)
YR$ 20 RHO where inis 0, RL = RR = H, Y is oxygen and all other synbols
are as defined earlier is carried out s the presence of an alkylating
agents selected froman al kyl sulfate Iike diethyl sulfate or dinethyl

sul fate; al kyl hali.des |ike- hyl iodide, hyl. -i,.0di- @€, -Ny: Dr. i odi de,
n- propyl br orri‘lﬁiélafﬁ}lg‘? gléep‘?%aﬁ?del‘iﬁeo%i n&eéhyq il?ﬁgf’ E‘g‘bvét‘t l\ggloegg‘é’di l?lg%é{nﬁ%{e%
hydrocar bon | jjkediRiHyeBEfer oh@aEANRIfateaeh Gmferdthre in thet madear©°G tor KO,

di met hyl WO 03/033456 PCT/1B02/ 04274 60 formam de or dinethyl sulfoxide,
in the presende of nolecular sieves and an alkali base selected from

sodi um car bonate, potasgi Nf#i8h ROAR CompERsd WNfE@TNO (MIc fo aSothpuimdret hoxi de,
sodi um hydri de, potassium hydride, sodium or potassium hydroxide. Heavy
netal oxi dés &emakt®&Dfrom Ag20, PbO or HgO are of particular 5 use to
carry out al kyl ation when al kyl halides e élsed as al kyl ati on reagent.
Phase transfer catalysts sel ected from g pal kyl 3@:@ni um hydr oxi de or

t et r aal kyl ammoni um hal i des GaNch(GR Rebd ®i um chl ori de or

t et rabutyl ammoni um brom de can al so be enpl oyed.” v. Reduction of conpound
of the fornula (VMI1d) to a conpound of 1®Rormula (1) where inis 0, R =
R2=H Yis %Xr%qﬂ isa(ﬂq{sglRl6 =0f R s Y BRCINA aBlotheR SymblRd Ao aéldermed bggve id S
carried out in the presence of gaseous hydrogen or hydrogen donors

sel ected f rommmmﬂgcﬁmiﬁ@@gcﬂgeﬁfék@iﬁ%ﬁmﬂ roineshBicag J2Qapdpiyure

sel ected fr OMye PS%&N@&/ a@ldhgﬁd/ {c‘mc.%ﬂﬁ?ﬁc rﬁ'cffikcﬁl a ﬁﬁxtﬁrerﬂf)ﬁiﬁﬂirceachhﬁ{de&ﬁﬁé n a

sol vent selected Trom nmnethanol, ethanol, dioxane, acetic acid or ethyl
acetate atioa priesiide & the presee 062 selvens pirimdpienept wsdifior aghigmperapas in the

catal yst used is preferabl -10 9% a atal yst used in
the range of 1#%§ ngoei\%/ {;\/?0 rﬁﬁpgt?lﬁ’%?rwrgﬁér% f%gdﬁlgﬁagﬁgggp%gﬁ&l k.

iv. Reduction of the compound of formula (VId) to a compound of

formula (1) in its enantiomerically pure form where m is 0, R’=R®=H, Y is oxygen
and all other symbols are as defined above is carried out in the presence of gaseous

15  hydrogen and a catalyst selected from Pd/C, RW/C, Pt/C, Raney nickel or a mixture
thereof preferably 5-10 % Pd/C and a solvent selected from such as dioxane, acetic
acid, ethyl acetate or a mixture thereof. ‘The reaction is carried out at a pressure
between atmospheric pressure and 80 psi. The amount of catalyst used is in the range
of 1-50 % w/w. Alternatively, the reduction can also be carried out by employing '

50  metal solvent reduction like magnesium, iron, tin, samarium or sodium amalgam in
alcohol like methanol, ethanol or propanol preferably methanol.

or

f i. Diazotization of the compound of formula (V1la)
R® O
R
ozN—(CR“R“)m—Ar% . (Viia)
., YR
H.N "H

25 where mis 0, R' = R> = H and all other symbols are as defined earlier to a compound

of formula (VIL b)



al so be carried out by enploying netal solvent reduction |ike nmagnesi um
iron, tin, samariumor sodium amal gamin al cohol |ike nethanol, ethanol or
propanol wproafgxabl y nmet hanol. 20 or g i. Diazotization eCTuhe/@empound of
formula (Mla) R5 6 0 02N-(CROR11)mAr 8 (Vila) R YR H2N BAH where in is
O, R = R2 = Hand all other synbols are as defined earlier to a conpound
of formula (M1l b) RS R6 0 02N (CRIOR1)myAr 8 (M Ib) AYR 25 HO H where in
is 0, R =R =Hand all other synbols are as defined earlier is carried
out in the presence of a diazotizing agent. selected fromsodiumnitrite,

i soanyl nitrite, WO 03/033456 PCT/|B02/ 04 681l potassiumnitrite or
ammoni um nitrite under aqueshis(@RIMW'C)eendlt] ons usi MY¥llkh acid selected
fromsul furic acid, hydrochloric acid or acgfjc ¥WBid, in presence of an,
optional co solvent |ike an al cohol sel ecf®d t+om nethanol, ethanol or

propanol ; et hefvheseh &cl, ®d =f ROAHland Ui oBben BEmY]s drklas déRilc0 B Siesie lcasit@duf rom
Qne. iii. Este ificgtion of .the conpound of

acetone or_ net hyl etggl 5 ket ﬁ 6
the formula (VM BpPrasgicg of é&ﬁﬁeﬂﬁag 881t SFFTRIPYISPUR. TREIG GSoamgbNIBR1 oR1 1
)m Ar _R YRS ( Vpbtassiuntiatrite bk Whibsiuhitr$e $hdeFaqusold2cilidtodidiod dsifptMekidgsy mbol s
are as defined earlier is carried out 10 in _the presence of an al cohol
R8- OH wher e ReSHeie Feft $Ugher da R Iocpénpeid| arkigetigtifly in PrsHpe of opy|
i sopropyl, n-bebidnaldo sbrvBsiikk aR Blolib] SEEAYBIm hickRnSORBanob & Frélfah6l; ether

selected from 1,4-dioxane or THF; kefones selected from acetone or methyl ethyl

ketone.

iii. Esterification of the compound of the formula (VII b) to a
10  compound of formula (VII c)

\

| R® e
O,N—(CR"R")—Ar g (V)
~, YR
) HO 'H
where m is 0, R! = R? = H and all other symbols are as defined earlier is carried out
in the presence of an alcohol R®-OH where R® represents lower alkyl groups like
methyl, ethyl, propyl, isopropyl, n-butyl or t-butyl and a catalyst like conc. sulfuric
15 acid, dry HCl or BF3;-OEt, at reflux temperature of the alcohol employed.
Alternatively reagents like diazomethane, Et;0'BF,; or Me;O'BF, can be.used for
esterification.
iv. Selective O-alkylation of the compound of formula (VIIc) to the
compound of formula (VIId)
R® e
0,N—(CR"R"")Ar g (Vild)
, 2 YR
20 : R'O H
where m is 0, R! = R? = H, Y is oxygen and all other symbols are as defined earlier is
carried out in the presence of an alkylating agents selected from an alkyl sulfate like
diethyl sulfate or dimethyl sulfate; alkyl halides like ethyl iodide, methyl iodide, n-
propyl iodide, n-propyl bromide or isopropyl iodide, in a solvent selected from a

25  hydrocarbon like toluene or benzene; acetonitrile, tetrahydro furan, dimethyl



acid, dry HO or BF3-CEt2 at reflux tenperature of the al cohol enployed.
Alternatively reagents |ike diazonet hane, Et30+BF4 or Me30O+BF4 can be used
for estewDfiBoad4son. 15 iv. Reduction of conpound of the fPammaoz04™ I c) to
a conpound of fornula (ViIlla) RS R6 O H2N- (CRIORh1)mAr YR4 (Villa) HO
where inis Ob R = R2 = Hand all other synbols are as defined earlier, is
carried out in the presence of gaseous dJgydrogen or hydrogen donors

sel ected fromamonium 20 formate or cycl ohex- 1, 4-di ene and a cat al yst

sel ected from Pd/ C, %ﬁﬁﬁfg@ﬁ@%&uﬁog‘?ﬁ’ i the grgganceotr)f r%oﬂ&i&r“sﬁ&e& g&?cf 810£1ké1{]h3|

sol vent sel ect/@PH foxane, acetic acid of
acetate at a Wa%@&lécﬁe&ﬁo‘ﬂﬁ%ﬂdlﬁﬁlmbdﬂﬂteg Q)omssamﬁuc&bcmat& &qumal carfidwete,

catal yst used | pre rap 5-10 % C and.t unt .of cat aI st _used in
the range of Sﬁi AIS?‘B‘PHaPYC{;%? o{gﬁfé‘m? elaﬁgﬁ? or IR A tX 6carri ed
out by enpl oy Ih@aro%ﬁe nH&@Iy B&hiveides rsaelcu@;t from Ag,Ke Ph@gn &iiQiane dfrpam,cuhr n,
samari um or sodi um amal kb(i h gy lﬁhge met h nol hanol qr ropanol

pr ef er abl y SnetHaHfofarrnou AHPH &) i hfdesrare H%e ASPoimign &et T

(M11a) to theayanGeiposhndysef fsféfeBi!éha @l | bt)atre\éiky@ﬁrhﬁ&ﬁﬂﬁG IB(jH’dokiB@Z/ 014274 62
S Bn2N—(CR10R11)rpAr Rs . O YR4 (M I1Db) e in.i H

and al |l ot her t&iakylagmmepiyn ashaé)‘é?ﬁ néEFheaF‘?l etFtrahuyﬁ%P?I}“é‘B of}"tlon%y f’f cati ng

with an al kyl atEﬂraﬂ)Qty%%ﬂ&m&ﬁ'b%{lﬂ’éjcafnra%mbg%ﬂ%hbklechm i des |ike benzyl bron de
or benzyl chloride’in a solvent selected fromfa hI\éE(r ocarbon |i ke totj uene
origit

or benzene 5 or acet oni ¥r Rpdictiorepf sqryRauad fof then VA 19 8 rorERPY ©

di methyl sy T oy} fig r(n 1) tlehem RIERERCR? afal idbkpdeh ahaa%ﬁ Rl @Gn86ls fareoam sodi um
car bonat e, potassium carbonate, sodium or got assi um hydroxide in the

absence or predfnekeagieras _pztmg@oqtrnaﬂ@fpéqsencea gAsys élloé?}} @dwljogey donors
tetraal kyl ammopi iy Bydl 9% 88 u fofndtEb olokd- AATERAL WHA a catalyst selected from

Pd/C, RW/C, Pt/C, Raney nickel or a mixture thereof in a solvent selected from
methanol, ethanol, dioxane, acetic acid or ethyl acetate at a pressure between
15  atmospheric pressure and 80 psi. The catalyst used is preferably 5-10 % Pd/C and the
amount of catalyst used in the range of 1-50 % w/w. Alternatively, the reduction can
also be carried out by employing metal solvent reduction like magnesium, iron, tin,

samarium or sodium amalgam in alcohol like methanol, ethanol or propanol

preferably methanol.
20 or
g i. Diazotization of the compound of formula (VIla)
5
TR Vil
ogN—(CR1°R“)m—ArJ>VlL , (Viia)
7, YR
HoN "H
where m is 0, R' = R? = H and all other symbols are as defined earlier to a compound
of formula (VII b)
R® e
0,N—(CR"R"y=Ar , (Viib)
7, YR
HO 'H

25
where m is 0, R! = R? = H and all other symbols are as defined earlier is carried out

in the presence of a diazotizing agent selected from sodium nitrite, isoamyl nitrite,



hal i de |ike tetrabutyl ammoni um chloride or tetrabutylamonium brom de' at a
10 tenperature in the range of roomtenperature to the reflux tenperature
of the sowoani334eerpl oyed. vi. Hydrolysis of the conpound @CTiiBe/d40T4ul a
(VITIb) to the conpound of formula (M1llc) 5 OH (Villc) Bn2N (CRLOR11) mAr
Rs OHOH15 where inis 0, RL = R2 = Hand all other synbols are as '
defined earlier, is carried out wusing anslaqueous al kali netal base
selected fromlithium carbonate, sodium carbonate, potassium carbonate,

pot assi um bi canpdesade nittitel R iathiA daMEH Bchi6 Bndes QﬁileHﬁQ acmféjéd?f&itgﬁs 95111%8{ 2561 um
hydroxi de, in a suitable cg-solvent selected from nethanol anol, THE
or a mixture tHEPE p gulfuicasich hydepchlgrie eidr amagstipfactyl, @n troesgBe®f or a 20
period in the raagRl &f sdbveat kel a%h&sel@ét@ci ﬁBﬁ%e)fhagolBel}ﬂar#o@ oﬁprgp%ol \élchler =L
pot esterification and etherification of the con(I)oun ormul a
(VI11c) to the selesipbipe bf-diagarapraTHE, kateres Seleci¢d fropriiopCRLGRIY) mthsdt R YR4
VIlld R70 'sH whgpe inis 0, RL = R2 =H R5 = R6 and is as defined above
and all other synbols are 25 as defined earlier, is carried out by
treating with a base selisethstrifiessionsefdthenvompaund o, the doassda UMThrt de,

sodi um hydr oxi dgm, Mﬁ@ﬁjﬂﬁmar{wﬁrgm de, sodi um WO 03/ 033456 PCT/|B02/ 04274
63 carbonate or potassium carbo in a solvent selected froma

hydr ocarbon |i ke toluene or benzene di al M/I 6@t‘hers | i ke diethyl ether or
tetrahydro furan; dinmethyl o Borﬁ{m ol | ovegygy treatnent with an
al kyl halide selected from é h>; i od “bl Ayt yRddi de, " n-propyl i odide,

n- propyl brom de or isopropyl iodide; an 5| | 4yl sulfate |ike diethyl

eu e, % & TS ey S A SRS et PRSI
Debenzyl ation af theheeseasspetiaoalodhol RE-OTDRieteaR { Mplekdhts Towvet BRI groups like
methyl, ethyl, propyl, isopropyl, n-butyl or t-butyl and a catalyst like con. sulfuric
acid, dry HCl or BF:-OEf, at reflux temperature of the alcohol employed.
Alternatively reagents like diazomethane, Et;O"BF, or Me;O"BF4 can be used for

esterification.
15 iv. Reduction of compound of the formula (VIIc) to a compound of
formula (VIIla) |
5 .o
H2N—(CR1°R11)m—Ar%T/L . (Vllia)
YR
HO H

where m is 0, R! = R? = H and all other symbols are as defined earlier, is carried out
in the presence of gaseous hydrogen or hydrogen donors selected from ammonium
20  formate or cyclohex-1,4-diene and a catalyst selected from Pd/C, Rh/C, Pt/C, Raney
nickel. or a mixture thereof in a solvent selected from methanol, ethanol, dioxane,
acetic acid or ethy] acetate at a pressure between atmospheric pressure and 80 psi. The
catalyst used is preferably 5-10 % Pd/C and the amount of catalyst used in the range
of 1-50 % w/w. Alternatively, the reduction can also be carried out by employing
25 metal solvent reduction like magnesium, iron, tin, samarium or sodium amalgam in
alcohol like methanol, ethanol or propanol preferably methanol.
v. N,N—dibenéylation of the compound of formula (VIIIa) to the
compound of formula (VIIIb)



conmpound of formula (1) where inis 0, RL = R2=H R5 =R6 and is as
defined above and all other symbols are as defined earlier, is carried out
in the prweenmssssé gaseous to hydrogen or hydrogen donors PegliBeY/@a74 r om
ammoni um forrmate or cycl ohex-1,4- diene and a catal yst selected from Pd/C,
Rh/C, Pt/C, Raney nickel or a mxture thereof in the presence of a solvent
sel ected from net hanol, ethanol, dioxanes; acetic acid or ethyl acetate. A
pressure between atnospheric pressure and 80 psi nay be enployed. The

catal yst used is preferably 5-10 % Pd/ C apd t he amount of catalyst 15 used
in the range of 1-50 % w w.

60
BnoN— (CR1°R”)m—Ar—I>Ff)J\YR4 (Vlilb)
-

HO H
where m is 0, R! = R* = H and all other symbols are as defined earlier, is carried out
by treating with an alkylating agent selected from benzyl halides like benzyl bromide
or benzyl chloride in a solvent selected from a hydrocarbon like toluene or benzene
5  or acetonitrile, tetrahydro furan, dimethyl formamide, dimethyl sulfoxide, in the
presence of an alkali base selected from sodium carinonéte, potassium carbonate,
sodium or potassium hydroxide in the absence or presence of a phase transfer
catalyst selected from tetraalkylammonium hydroxide or a tetraalkylammonium
halide like tetrabutylammonium chloride or tetrabutylammonium bromide at a
10 temperature in the range of room temperature to the reflux temperature of the solvent
employed.
vi. Hydrolysis of the compound of the formula (VIIIb) to the
compound of formula (VIIIc)
5 60

R
R
—(CR10RITy (Vllic)
Bn,N—(CR"R™"), APLjiﬂ\OH

HO H

15  where mis 0, R! = R? = H and all other symbols are as defined earlier, is carrled out
using an aqueous alkali metal base selected from lithium carbonate, s0d1um
carbonate, potassium carbonate, potassium bicarbonate, lithium hydroxide, sodium
hydroxide or potassium hydroxide, in a suitable co-solvent selected from methanol,
ethanol, THF or a mixture thereof at a temperéture in the range of 0 °C to 80 °C for a

20  period in the range of 0.5 h to 24 h, preferably 0.5 hto 3-4 h.
vvii. One pot esterification and etherification of the compound of the

formula (VIIIc) to the compound of formula (VIIId)
R° 60
anN—(CRmR“)m_AFJg/U\ 4 (Viiid)
YR
R0 H
where m is O, R'=R*=H, R’ = R® and is as defined above and all other symbols are
25 as defined earlier, is carried out by treating with a base selected from sodium

hydride, potassium hydride, sodium hydroxide, potassium hydroxide, sodium
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15
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carbonate or potassium carbonate, in a solvent selected from a hydrocarbon like
toluene or benzené; dialkyl ethers like diethyl ether or tetrahydro furan; dimethyl
formamide or HMPA followed by treatment with an alky! halide selected from ethyl
jodide, methyl iodide, n-propyl iodide, n-propyl bromide or isopropyl iodide; an
alkyl sulfate like diethyl sulfate or dimethyl sulfate; Et;0'BF, or Me;O'BF4 at a
temperature in the range of 0 °C to 80 °C for a period in the range of 2 hto 20 h.

viii. Debenzylation of the compound of the formula (VIIId) to the
compound of formula (I) where m is 0, R!=R?=H, R’ =R’ and is as defined abc;;fe
and all other symbols are as defined earlier, is carried out in the presence of gaseous
hydrogen or hydrogen donors selected from ammonium formate or cyclohex-1,4-
diene and a catalyst selected from Pd/C, RWC, Pt/C, Raney nickel or a mixture
thereof in the presence of a solvent selected from methanol, ethanol, dioxane, acetic
acid or ethyl acetate. A pressure between atmospheric pressure and 80 psi may be
employed. The catalyst used is preferably 5-10 % Pd/C and the amount of catalyst

used in the range of 1-50 % w/w.



