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j 3- PHENYL- cc- OXYSUBSTI TUTED PROPI ONI C DERI VATI VES: PROCESS FOR I TS

PREPARATI RloNesskklEl R USE | N THE CF PHARMACEURC 024230 PORTANT
COVPOUNDS 5 Field of the InventHH i nvention relates to novel

propionic acid derivatives. Mre y, the present invention
rel ates to O-phenyl a-oxysubstitut ed"]ﬁ‘r'ﬁbl on| ¢ acids of the general
formula (1) g0 HW(CRIOR11) mAr YR8 (~) OR7 to their derivatives, their

anal ogs, their tautorrerlc fQrns, e their
sol vat es wher ei nNMp i%ﬁéél ' }lkegéﬁ@&ﬁwg)mﬁd R' may
be same or di fferentpméEssnomsthmmonmmHEmwmdNornsubstitut ed
group selected formalk I al kox : sents
Jubst it ut ed or  ENERARATION o ERANMATRETR U P DA oA G 6RPS

het erocyclic group; RS represents 15 hydrogen atom hydroxy, al koxy,

hal ogen, al kyl, substituted or uns b? | ral kyl group or fornms a bond
together with the adjacent group RME%&—@&%S hydr ogen, hydroxy,
al koxy, hal ogen, |ower al kyl group, acyl, substituted or unsubstituted

aral kyl or R6 forns 'Hlebﬂﬁd:nt drgyentivar relates ho R®velRFropiayic basidh defivetieas. dfore

substituted or ur] bstituted.,K groyps ect dfr |,
aryl, aral kyl, b 4R Presst gﬁv%i%?égﬁ%%%o pheryI oxé bcas o%élcﬂr&ﬂ‘%é/
al kyl am nocar bow&&ofmieyéeﬂmwae:aﬂdxwyl , acyl, heterocyclyl, heteroaryl,

het er oar al kyl groups; R8 may be hydrogen or.substituted or unsubstituted
groups sel ect ed fromal kyl, cycloalkyl, ar R® ral kyl, h(ia)terocycl yl,

1011y
HW—(CR'R"") —Ar YR®

o

OR’

10 their derivatives, their analogs, their tautomeric forms, their stereoisomers, their salts,
their solvates wherein W represents NR'?, R'2 represents hydrogen, R'® and R'! may
be same or different and represent hydrogen or substituted or unsubstituted group
selected form alkyl, alkoxy, aryl or aralkyl group; Ar represents substituted or
unsubstituted divalent single or fused aromatic or heterocyclic group; R® represents

15 hydrogen atom, hydroxy, alkoxy, halogen, alky, substituted or unsubstituted aralkyl
group or forms a bond together with the adjacent group R®; RS represents hydrogen,
hydroxy, alkoxy, halogen, lower alkyl group, acyl, substituted or unsubstituted
aralkyl or RS forms a bond together with R’; R7 may be hydrogen or substituted or
unsubstituted- groups selected from :'alkyl, 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 NRP, 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.
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het eroaryl or heteroaral kyl groups; Y represents oxygen, sulfur or NR13,
where R13 represents hydrogen or substituted or unsubstituted groups

sel ected f%%ﬁhmg, aryl, 25 hydroxyal kyl, aral kyl het er @ecyaBoziod274

het eroaryl, or heteroaral kyl groups; R$ and R13 together may forma
substituted or unsubstituted 5 or 6 nenbered cyclic structure containi-ng
carbon atons, which nmay optionally contain one or nore heteroatons

sel ected from oxygen, sulfur or nitrogen; mis an integer ranging from 0-6.

*ACTI ON* WD 03/ 033456 PCT/ 1 B02 Th
novel internediates, Th?§8¥’8?“qdﬁ°éfg ’é@/qﬁﬁégﬁ?" i "'e‘ﬁggsl’ QJeﬁ{ll di a%ﬁltdeél} e

U

conpounds  of th@fﬁ&ét@ﬁalaﬁédc)com&m oh&&tbmma@dwhmblﬂlpebeen meglt tsehjecdf our
PCT application entitled "New bicycl and

nedi ci ne, pr oce@éﬁ‘#(ﬂf opRReT 2 Hﬂ@b%‘%eﬁ“ 'ger‘il gﬂ%o% ‘HL?(EI Jglgl?rﬁl)lloéklethllons 5
contai ni ng t hempefiicinRd prbéesd tfow aBeis | prepuratidre andnphai'mcelﬂicm cRnpEsit®@st 1 t o
it q 10(I|)R)m wherein Rl, R2 and R3, R4
when attacheéd t@ﬁ?i&g“éép% ﬁ’éflgﬁ%%?m“%’@%tgﬁ% ec&/\{Idl fferent and represent
hydr ogen, hal ogen, E%/droxy, 3’1Itl‘0 cyan, fornyl or substituted or

unsubstituted grou sel ed from al kyI cycl oal kyIR oxy, to
cycl oal koxy, ar yI r ylYO &5 d%’e? g({;ﬂ(wkw ..h.etL\e g het efar yl,
het er oar al kyl, ny{x h Poar al koxy, "acyl , a yI o\§<F§/ hydr oxyal kyI ,
am no, acyl am no
wherein R', R2 and R®, R* when aftached to the carbon atom, may be same or
different and represent hydrogen, halogen, hydroxy, nitro, cyano, formyll or
substituted or unsubstituted groups selected from alkyl, cycloalkyl, alkoxy,
10  cycloalkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
heteroaryloxy, heteroaralkoxy, acyl, acyloxy, hydroxyalkyl, amino, acylamino,
monoalkylamino, dialkylamino, arylamino, aralkylamino, alkoxycarbonyl,
aryloxycarbonyl, ara]koxycarbonyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl,
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, ara lamino, 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'2, -C(=0)- -(CRPR'),-NR'2, -O-aryl-(CR'R"")o~
NR!?, 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



nonoal kyl am no, di al kyl am no, aryl am no, aral kyl am no, al koxycar bonyl,

aryl oxycar bonyl , aral koxycar bonyl, al koxyal kyl, aryl oxyal kyl,

ar al koxyalyksls, 33%6kyl thio, thioalkyl, alkoxycarbonyl am nopCT/IB02/04274

aryl oxycar bony? am no, 15 aral koxycar bonyl am no, 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 atomrepresent hydrogen, hydroxy,

f I b . . :
c?cr:lmc/)al E% Suaf%%};tte%d C bey,%rwog%a yﬁﬁﬁbeﬁk ?%cr)c;/ag]sfl%%‘%de?roaryl,

20 het eroar al kylunsuhst;thtpd divglentxsipgldguifusedyaadriatic, orzlnntpmychargyduanil tepresents
e A Mo gy SoBn Qs By dfor A Bl - ygxésmeaom oA ity
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aralkoxyalkyl I ves,

or sulfonic a§C| er| v %?3’ %lggglﬁ fcyl,g%ﬁﬁﬁggﬁgﬁl]%&? F‘reai(]&f{rﬂom 25
oxygen or sul fuR® fatmepx émmhttegmmnth ,_0§ maR1BRhydrygenNR' Bubstituted or
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represents sl@bsmuhsweérgromsiebgw tfrmedlkal, \Faﬂeﬂb’ls Ryl axa @@Gyf&rlonat ic
or heterocyclicyf 9 ]

hal ogen, al kyl, %’%H&ltﬁligé ﬂﬁ?g{?%gtltge?’peg g’f’@gf snm&:)%ﬁkor %#ﬂg{;}xn% a bond
together with th@rmtabﬁdmg@rqmpbsmtedm un%qbﬁtélstefhsrgum @ fromallehchrdxy |

al koxy, hal ogen b d wﬂg i kyl
-or R6 forns a g’y?‘%%e?%ﬁ‘?'l %Séé*}oc;@ﬂ %ﬂefo'élty? ophetgkﬁ fgdﬁéﬁg)s?ﬁ?ut ed or
unsubsti t ut ed gnmpsntsehwme;rqhmhwlcohelyée 9111 chmlwlmmca

al koxyal kyl . s x{%@éﬁ,@f Bgf'ﬁérm st ﬂf%ccﬁmhmydm@k ks ﬁ%ﬂ&@@éﬁﬂ@y&ucme

aryl am nocar eterocyc het eroaryl, heteroaral kyl groups;
R8 may be hydroqentalgmgsqaﬂpmaﬁqmswhmh mey apionslit pontain ey PG Belsresieray f r om

al kyl', cycl oal kybiecta #dm oy deh trur ReltRiz0E xs&:innln, are ARE&S qarg&&lmghﬂfm 0-6.
heteroaral kyl groups, Y represents oxygen, sulfur or ere

represents hydrogen &R Suessat inyemiienopisq felefps (9 tRiqcstses fofu the E@P@&‘!‘@d°from

al kyl, aryl,  hygdresnal ¥ lme Byl BRI BEPWYEIYihe PAGaRER LY lcomPdunds of
het er oar al kyI groups or NRO

formula (II).
The compounds of general formula (II) are useful in reducing body weight

HU

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



represents chiral amne, chiral am ne al cohols derived fromchiral am no
acid; R8 and 15 RO together may forma substituted or unsubstituted 5 or 6
menber ed cyed dsfossdsEuct ure containi ng carbon atons, whi ch ReayIBO3R42Nal |y
contain one or nore heteroatons selected from oxygen, sulfur or nitrogen,;
mand n are integers ranging fromO-6. The present invention also relates
to processes for the preparation of corrpgunds of the formula (1) and their
use in the preparation of conmpounds of 20 formula (11). The conpounds of

general formula.(Il) are useful in reduci od Lght o

treat ment and/ ofoSBHIBAYACHRRSIN GpmeRtaclrapns @8@%" ﬁgmé\t?cﬁg?ng's%gggg%%%ﬁtéds r oke,
peri pheral vascy)finefils @as esctivatidn gsariasid, oboydier svarithe syndoanp dBEOS),ar e
useful for the treatment of hyperlipidema, h rgly. ' s

hyper chol est er ofnflamgnatary, \Ravyeh gX‘gef’se%S oS{e9PRFBle rﬂ\{@ ?“lgcpoc%?@p@?'h PancIrallis yery

|l ow density | i popefRkQimiis,adthobithy, xkhthoms, carheyidiserdert, inflampatimennd fonthent i on
can be used for the treatnent_of renal, di.seases..includj .

gl omer ul onephr i treament| ofFaRET. o Lhe QrBaynds °hﬁ‘8ﬁf°3ﬂténv§?/th°dlr%%g],so Hsﬂgtle]r Besive
nephroscl er osi s japfheReRMOOPRpIIaxisIOTeheboyraitciiseades fecvertiatibweconadraitignt] ) are-

al so useful for the treatnent and/ o r aphy.l axi £ Leptin.resi. ce,
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hypert ensi on, obggdvesity RSS! lipopréteifii discrdes etreatraent ndmys; hisgpoglyckinge agentsind
ot her cardi ovascul ar djsorders, These _conpounds na I as
al dose reduct asdnsulimi bigpagides; ?@W%Fﬁ?%\)ﬁ‘ﬁ@%%%ﬁﬂ%l%@g 5121574 4
cogni tive fupctigRsrdthereffnentia, treating diabetic conplications, disorders
related to endothelial cell actjvation, psoriasis, polycystig¢ ovarian
syndronme (PCOS), inflanmatory b ,m%ﬁﬁgmvgﬁo%opor osis, myotonic
dystrophy, pancreatitis, arteri osTS, retrnopat hy, xanthoma, eating
di sorders, inflanmation and for the 5 treatnent of_cancer., The conpounds of
o AR

the present inventi oAtherasclelosis and other paripherplovaseuias diseasss affre | axi s

of the above sai i%&%ﬁ, ' O0iFiRlekRs) SR8885014 lafétition Wak Mbedr diredtedTOr €
HMG CoA reduct as}ge gﬁhl | orolsf?)eg;ﬂol esterol absorption, inhibitor

anti obesity drugswaris pulerstanding theietilogepf hypershalestrrolerpisgad W&?ﬁ%?ﬁd{:
agents: i nsig i rﬁev%i%}ﬁﬁ%%% RAhdrpetlcut@egies. t hi azol i di nedi ones; dual PPARa
0 re ther eo?.

and y or a m X Background of the Invention Atherosclerosis
and other peri pheral Koo terlimis s bei 'defined” S°pfabiRA 'chile@brol tevel 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 (QAD)
20  increases as cholesterol level rises above the “optimum” (or “‘ideal”) value. There is
clearly a definite cause and effect-relationship between hypercholesterolemia and
CAD, particularly for individuals with multiple rislf _factors. Most of the chole‘s'fer.ol
is present in the esterified forms with various lipoproteins such as Low density
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 HDL-cholesterol concentrations, (Stampfer et al., N. Engl. J. Med., 325
(1991), 373-381) and the risk of CAD increases with increasing levels of LDL and

VLDL.



life of mllions of people. Therefore, considerable attention has been
directed towards understanding the etiol ogy of hyperchol esterolem a and
hyper i pi dg/g @384dg 15 devel opnment of effective therapeut PCTABO2MERI es.
Hyper chol ester oI em a has been defined as plasma chol esterol |evel that

exceeds arbitrarily defined value called "normal" |evel. Recently, it has
been accepted that "ideal" plasma | evels of cholesterol are nmuch bel ow the
"normal " | evel of cholesterol in the general population and the risk of

coronary artery disease (CAD) 20 increases as hoI est eral Vi es above
the "optinunt (or "ilEAD: )gc%eaQI\Xefat‘T‘thF%s w cag Wﬁ@fccﬁeﬁfaga%é%%e and

effect-relati Onﬁgf & ShitR G prrRdryGhe Ia@@émbeahoazsamt MilDet @aBr Medar |y for
i ndi vi dual s wt

tiple rlskf Most . of. t he ch pr esent
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i poprotein and partia as ow .
St udi es cl eaf | yof iRk E%lf’%ﬂf?lﬁa‘ly Rrﬁ%‘i'tég?“és?gﬁ qr?ﬁf%sﬁlgﬁe]%?:%éré?ljg% ge? | onslﬁw et ween
g:AD an]g at her Oisgtlﬁr q%ﬁoscl&dsb 68@936’ﬁ4BIDL44hbdvesshwmby mmmm@h@ﬂ o

Stanpfer et a J 199 sk o
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PCT/ 1 BO2/ 04274 gephdte Es‘é&s Feressaiteychofsterblamitirapsfisit td lives,awldeli i knewnr 8har y and
cerebral arteries, nd WhIC a [i r| Y ed
chol esterol . M Feverse T A@H ﬁ‘mﬂgn e‘g’gz (%@éf?gﬂ ?ggiﬁfs 1722% have
shown that igcr eess: |Thefdmc,p@eﬁts @liae dncremye HDECoholesterol froulkiuhdertherspestie es of

stenosis in coronary arter f hu I e est erol
may protect agaF‘B%‘ﬁX”tnﬁ% qg%@ﬁ?@g?%ﬁ%ﬂ%‘?ﬁ%ﬁ%é@?‘er%\g Jgrgﬁg{:ar 015%%?.& al .

Arteriosclerosi $.1986) 434 - 441 have shown by in vitro experiment that
HDL i s capabl e of renoving chol esterol from cells. They suggest that HDL
may deplete tissues of.exces LiEkiOln 3Rthelt’ SURRti6y ahd ihothki ver
which is known as 9655}%650%%}8 ? r?e;lnsport Maci ki nnon et al

Biol . chem 261 déveRphig, watkUsd 11@11@562}“8615ﬁé!°€11@?5'em Jpatlity. tlﬁéﬁaFtﬁtEPéase HDL
chol esterol woul d h Vgxgﬂ%&%ﬂh&& Thé'cgt{%tagf df%ﬁ&&?afe%cttﬁentlé Bélfet@I b bof
|

hyper chol est Br oFBHFR™ coronary hear seases % besity is.a
di sease highl'y pf eseattienbrigin ot profoted bb@metnteé%cﬁ%obet"ﬁe hige §B0NPY Mg worl d

and is a major cause of. fRLRIGHid of R ChubED e 3ésult ¥s fat Heposition Siedoémbdlance
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



15 excess body fat accunul ation. The causes of obesity are unclear. It is
believed to be of genetic origin or pronoted by an interaction between the
genot ype o o3fs4kd onment. Irrespective of the cause, thepcEmoeidi7s fat
deposition due to inbal ance between the energy intake versus energy
expenditure. Dieting, exercise and appetite suppression have been a part
of obesity treatnment. There is a need forg efficient 20 therapy to fight
this disease since it nay lead to coronary heart disease, diabetes,

ot her  psychol dAPE IR bt el doeda” GRLERLSTR f T, idbeBR 20T

i s yet another Miskp6e(1088)S80SS8E L CYn.alifvest] 68 (1975 95T al969)yand fotHen regel

popul ation in the rld. Insulin resist j i, N ability
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concentrat i ons. re¢dgnized that MsuliaTesidtamoe and rehtvenpyrimelnesiehavaarvonthitory hi gh
anounts of insuljn tq .conpensate far this.defect.: i 11,09 Which, e
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Anong t he devel fprihtien whtifisuls resisthinedbwitlk Sbesitly) hypesension zand cmgoa bas dbérem and

is associated with.a,variety of .30 abngr 1Lles i0c I Lty
hypert ensi on, \r,:%%’rbleii[ﬁ?&eﬁ’ﬂ’%m(lﬁ haipg hn.sa E%éét%ﬁcg 5%@@%@%@2& L
PCT/ 1 BO2/ 04274 $yndicafS5x. 809 - 817; N. Engl. J. Med 317 (1987) 350-357; J.
Cin. Endocrinol. Metab., 66 (1988) 580 583; J din. Invest., 68 (1975)
957 - 969) and ot herHﬁgmgidemﬁognLe AnhnY "GudeP Rk REdioRANRIRC FEVION aldb oth¥O

95/21608). It is now'irncfeasingly bein recogni zed t hat Igl,r:p? i n( resi st ance

and rel at i vao hypeipheralyvasoulanidisesses, Eligh Bkl G dorelpted tp Shechi ,
hypert ensi on, abgg{t?sg{pglgrg@{n? ad virype @egi 2b@t Sensi®! Ligopfotein)neen in

association of rnsulinresistance wth obésjty, hypertensi onhagg,d. angi na has

been descri bedhypetlipidemirairRsfientnaayinggHlucpsntoleraneaip@yia sesistagee BAILGR LG o
pat hogenic lin k%%%%ﬁh@(&%k bPEYBM NumeSouk BRJIBE inBé JfasCFevE Shdval

cardi ovascul ar ! er 1o peripheral -vascul ar di seases..-H gh risk

of CVD is rel at that lowering of,plagwes trighicerides, Rncpiotad eleaiqr?io&aﬁr@“?e‘e@?{davfm

(very Low Dqusi {ypt1:n8 it DR SRlestsfol hily BEfkveatilasti doveltala aiésiesnavi ng
In

gl ucose into erance/! nsu resistance in addition to hyperlipidenm a have
lover i ng of pl asme (RRNEE POLEERISR I FERbPOLtiA) B i of e |y
and 15 VLDL andpjdiéat 83&iteGupdplfarkifi| Eifetgainela (Peibqfornnof RPAR (RFARY) has been
cardi ovascul ar di seases. ) ) . e . .
implicated in regulating differentiation of adipocytes (Endocrinology, 135 (1994)
798-800) and energy homeostasis (Cell, 83 (1995) 803-812), whereas the alpha (o)
20 isoform of PPAR (PPARc) 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 agonisté for both PPARc. 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

0753 2?8).



Per oxi some proliferator activated receptors (PPAR) are nenbers of the

nucl ear receptor super famly.. The gamma (y) isoform of PPAR (PPARy) has
been i nplweasRe34se regul ating differentiation of adi pocypPesIB02/04274
(Endocri nol ogy, 135 (1994) 798-800) and energy honeostasis (Cell, 83
(1995) 803-812), whereas the alpha (a) 20 isoformof PPAR (PPARa) nedi ates
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). PP ni,sts_have. been fouf f for the
treatment of obesit ﬁ/\%‘W/ @W Rl?ys ﬁagmg%rgﬂﬁozecgnﬁp;& °§|§ g#&?@ﬁ“%at
conpounds whi ch (@eB 8T qM99%) 377-389)boLigaiPARVatiord oPPRERR & suffciggeisteadset 0 be

25 useful for the treaiment syndr o 7 L. Simlan, effect
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Corbl ot o 1 or i oo poend Bilbundct ST dudininldgal off it byl hasknisibio Cause
cell cycle witHframere d@maﬁqﬁ%rﬁ‘#@@ﬁtﬁf &%%?cé‘ége%e”rl k?ggé}’ t4§$ﬁ’7 el | s
and activation ofarkiibgenasts, TIOBY A049-63EMLA T Na: 148adBARY9420 997) X3F-2401hrd

stinulate the tern na |f'fer,ent'ation of adi pocyte_precursor cause
mor phol ogi cal anBUKHPER Of pXpressinn gmlf?l%ﬁn&?t"éwge‘i”é? R%F“’ﬁ(yﬁ%ﬁgas)%gg“'
differentiated, 33835 Mhisi bk be Sbediilen (thd trewtuibrmrof Gettdin t¥pkd 98 tancéld whichO;
Car ci nogenesi s, (1998 1949-53; Proc. Natl.' ,Acilad. Sci., 94 (1997)
237-241) and i rPERRERARYANd equld leadto g auils nontoxic chemothelalYar ti ssue (Cancer
Research 58 (1998) 334fkinlfsiddme)is a doRlBioNRYérsin e thig et ddlls dré ubdBR tb kRPNt Of
certain types of cancer, which express PPA@/ and coul d | ead ta a quite
nont oxi ¢ chemot HelepHD signgly s maygiveriss iaobesd éiuem?sﬁmdmg?eé’i“ redeed: ar get
celI's are unabl ey’ egRAdithre t4d! &Rtd AmpdiBaflucot®i Blefiye, iype Z | disbeted,

obesity due to excess food intake and reduced . energy. expendjtuyre and cause
i npai red gl ukbserardipvapcuie disepses, gnd SEﬁ?’a ?’e’é‘fe“I]Steész%g]é‘iﬁgg‘Eul gPH"d‘i ?e&lges and

; uch ?t ggg )i g% er(me%cgmagmapes Sdi.q&99'69l93,57ﬁ‘ﬁ|5}71%§lh8¢e ré}?osted Eraemmiadehsiﬁz%%d. ]
ci. (1 , 5793-57 ave repo that insulin sensitijzer ic
perhap' s due to YHeh ﬁ?ﬁ!ﬁpgg‘g’ﬁi S‘? @Epﬁé@g: BTt FEPressions JQYVer o PlasTip Teptm
concentrati ons. dJodavéduetions. tHdvawer étcims rreae rdctntlyddisidsas @t tdmonadsniavingds
havi ng

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). '

Priox Art

Few PB-phenyl a-hydroxysubstituted 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: '
i) European Patent Application EP0816316 discloses compound of formula
(ta) |



insulin sensitizing property also possess leptin sensitization activity.
They | ower the 20 circulating plasma | eptin concentrations by inproving the
target cel ky¢ gHResge to leptin (WO 98/02159). Prior Art RewnBozgblenyl

a- hydroxysubstituted propionic acid derivatives have been reported which
have been used as internediates for the synthesis of various 25

bi ol ogically active nol ecul es. Sone of sugh conpounds described in the
prior art are outlined bel ow i) European Patent Application EP0816316
di scl oses conpound of fornula (I I1a V\D 03/ Q33456 PCT/ | B02/ 04274 8 R1 COOR
3 (llia) C'" OH The conpound B @BR was further converted to

1, 2- et hanedi aol derivative of Ia (I'1'lb) RAEa R~ OH (Il1lb) C .,

OH 5 R2 These 1, 2-et hanedi aol ﬂ;le i vatiOHes are useful internediates for the
pharmaceuticals and agricul t ge chemcals.. ii) Japanese Patent

Application JP 10017540 di scl oses_conpound of for | g, 2 (J1lc) HO
-C2Bzl 10 The doerpruneyndpf formpla (Bla) WF&:MH&?MH%M@ epyatiye
conmpound of for gy{hgformula(mb)

R {_/~OH
ﬂ\\ (llib)
R2
5  These 1,2-ethanediaol derivatives are useful intermediates for the pharmaceuticals
and agricultural chemicals..
ii) Japanese Patent Application JP 10017540 discloses compound of formula
(M)
NH,
(lilc)
HO™ "CO,Bzl

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

(I0d)
N
;0 D/ (tild)

Boc

iiiy  US patent 6410576 discloses compound of formula (IIe)
R* OH

HNo A s (llle)
Az

R



(Bld) 0 (Illd) .N Boc 07C02Bz1 iii) US patent 6410576 di scl oses conpound
of formula (M) R4 OH HN. A~R5 (tile) WO 03/033456 PCT/|B02/ 04274 9 wherein
A2 is | owerny@gbivssgge wherein the al kyl ene can be substit utred/pbzesgts The
conpounds of formula were further converted to thiazolidine derivatives of
the formula (111f) 5 Summary of the Invention Wth an objective to devel op
novel conpounds for reducing blood glucosg, lipid |levels, |owering

chol esterol and reduci ng body weight with beneficial effects in the

treatment and/or_prophyl axis of  di seases, el ated i NeLease: v of
lipids, to at heWBE‘E‘Pé‘F’o’éﬁ "Yefé@?ylﬁ‘}&?@“&}nt%? ?ikﬁafe %%aixgt?, sqlE"yncr o%’é@,’ ql|h§rpai r ed
gl ucose t ol er anggmpouhdsSed formiile St dnther converiéd to -thizgplidien derivativedi ofgthe o t ype
2 di abetes and gfiabet' conplications thereof, for the treatnent of

e (i,

di seases wher ei resistance is the pathophysiological 'nechanism
and for the treatnent of hypertgﬁg%g
S

mﬁtp better efficacy, potency and
| ower toxicity, we focused @ur

8
res¥ar C t$ deQHl op new 15 conpounds
effective in the treatmen}{ tRe e DRt LAped di seaslf) Effort in this
direction has led to conBbUndN hafing gynerét fBrmula (U). The main

obj ective of the present inveiong is to provide novel (3-phenyl a-
oxysubstituted propionic acids of forrmula (I), their derivatives, their

anal ogs, their tautonmeric fornms and their stereoi soners which are useful
in the synthesis of 20 conpoundsSwhmbnysofith tionAnot her obj ective of the
present invention is to provide a process for the preparation of conpounds
of fornmula (1), theiy,.deri i , j i irlg 21 nd
their stereoi soners.{v\}%aﬁspﬁ%g%?é dﬁ%#‘ﬁ)ll @6’ ?%%%g%dig&%b&uc SR BHicosé}

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 the treatment of the above mentioned diseases. Effort in this

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

The maiﬁ objective of the present invention is to provide novel B-phenyl o~
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 (D), their derivatives, their analogs, their

tautomers and their stereoisomers.




Det ai |l ed Description of the Invention Novel P -phenyl a-oxysubstituted
propi oni ¢ acids having the general formula mO 10 11 K (i) HW(CR R )m Ar
YRS OR7 . SwbiBjesssseri vatives, their anal ogs, their tautonecimBokios2i®, their
stereoi soners, their salts, their solvates wherein Wrepresents NR12, R12
represents hydrogen, R10 and R 1 nmay be sane or different and represent
hydrogen or substituted or unsubstituted oup selected form al kyl,

al koxy, aryl or aral kyl group; Ar represents substituted or unsubstituted

di val ent single or fused aromatic_oqr heterocyclic qgr.oup; R5 represents 1o
hydrogen atom hydroxy, al koxﬁ%&&l@ﬂﬁﬁhﬁ@g@t uted or
unsubstituted aral kyhyoydnasHen o6 5dbstitate® profiohid @eidh hiving the gédeal famament
group R6; R6 represents mrogen hydr oxy, al koxy, hal ogen, | ower al kyl

group, acyl, sud®tituted or unsubstituted arallcyl or R6 forns. a bond
together, with R5; R7 may be hydrogen or s*.lﬁb btut ed or unsubstituted

gr oups sel ected from al kyl, cycloal kyl, ar ral kyl , “oxyal kyl, 15
al koxycar bonyl , aryl oxycar be(CRﬁRW,kTmﬁh S Wye, arylam nocar bonyI
acyl, heter ocycl yl, heteroaryl, heteroaral kyl ,groups; R8 may be hydrogen

or substituted or unsubstituted groups sel ected from alkyl, cycloalkyl,
aryl, aral kyls hglieaQmuiley,ltheir dﬂﬂb@; Ty iblutoﬂrentlﬂims dimuzsltdrgdisogxersuﬁhsu safts,

represents oxygen, sulfur B e ts h 1

substituted or uﬁ%%‘faﬁsd‘tbéﬁmg‘ﬁ %‘e%t%ﬁgcf% r‘?pf%g 3ky(I)g 8@?0 sty

P%dr 0>O<|ygl1 gyl a»seaJh a4 orhm]{f&é@w@kaptesedaawamrqﬂsubmmgd;demamabsamﬁl grouroups;
an t oget her rray orma substitute unsubs

menber ed cyclic selepted ifome alkyb ALKOXK 8Ty 05718 ﬂ‘ﬁpﬁf Ar V\#résﬁﬁtg%&sua{wdgﬂ%l |y

contain one or ”E{s@osﬁﬁtéafmﬂéaﬂﬁnglsed ﬁﬁédeuﬂo:ﬁmrmm:uy@eyqlmsgtmipuli mprqatmtsr ogen

mis an integer ranging fr - 6. Th oveI

t t
where mis Olﬁndhﬁqgebﬁﬁg‘r 01‘15“3 aggﬂ el?sui:gegaor% T%EEJ fl‘%repar ed
by reducing the geaPEUBENS bdnartspether \érﬂttlﬂb aaceRPitouy RY I(‘Irbpr@)antsfdlytﬁQRDOW VO

03/033456 PCTI| Bhy2d/r(?x?f,2 Z.ﬁr(oxy, 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 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 RV
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 compounq of formula (I1Ig)

1]}
ON-A~ Aot O
OR’



11 where R7, R8 and Ar are as defined above nmay be carried out in the
presence of gaseous hydrogen and a catal yst such as Pd/C, Rh/C, Pt/C,

Raney ni ck@lo @gssséie |ike. Mxtures of catal ysts may be BEEHEBO2FI4reacti on
may al so be conducted in the presence of solvents such as di oxane, acetic
acid,. ethyl acetate and the like. A 5 pressure between atnospheric
pressure and 80 psi may be enpl oyed; The gatalyst may be preferably 5-10 %
Pd/ C and the amount of catal yst used may range from1-, 50 %ww. The

reaction my al SeRCREANLA%hOlt Yo l%k%g%tﬁ{ne‘&cﬂui’?ﬂ‘{he F&ehistdon such

as magnesium iro i’n, samarrumin r sodi um anmal gamin__al cohol,

preferably net hegasﬂousﬂwmgayahdmniﬁﬂwnhm@/%&h@éﬁ’ﬂCe@a%hmck apdihe fkesence |
o of netal catal s C‘?qqéa%a%k‘snﬂe}pp%ﬁlm allgg&lo %2 ﬁy& SordRERL s eheOf

formula (1) in mata st may contain
Rhodi um Rut henlpmpnclen@f mlnentarﬁdch he diokane, acmea@du gthyl 4°Ptgf8n@§ thenJiker Af er abl y

1725 b S cli pcinyl AGER RS Bk ent bool3pd B0 BT rSaityca) Thé ey

nmet hoxypheny! phengsi hehusfetablyd) H %amg: and the amount of catalyst used may range from 1-,
(-)-2, 3-1s0Propydq fleny 2. iollehuidh o e ;Lénw satcuypaﬁﬂxmg%wnsegzntbut ane

and the like. The conpoun prepared by reacting the
conmpound  of formdjlcaoq $uch sy mpgNgsinm, @P!O‘JP,I Slalnhl)“m Wﬁ}?‘@dﬁ@f sedivmamplgamiBd above

wi th conpound 0‘&%08{;%&&? ﬁn):thﬁ%p Zﬁg }gﬁlgggnggﬂ:ﬁ% Helchirled outif tHepresthier € R13

represents (Cl- ther sy | s are as defined earlier
may be carri ¢ ooftmstsl O@hblsﬁgrcm cblﬁlélg@%@ %ﬁ%ﬁaégmﬁﬂtnép Koaiadd Buch as

NaH or KH;, org B roShIC thitdatn bnt&A RubMBm| Ri@enidh aNhMes such
as NaOwe, I\IaOE%BLA]%Q%YK gﬁ% Jmﬁ?[ﬁe ke %’?tn%ykt%r es ther eof cn'll'he reaction

may be carried mmﬂMSWhMPWYWCWWW@“@BW%S SeB en@S 38 her
THF, di oxane, [;%{E.m t hy{ 2.88% B ditiné,i Ke1Qhigid-xt ur es
t her eof . HVPA may (%@Né?gg oclz)gisag@vent T epﬁr gg?fiﬂigﬂmz enpe dg 1§02y range
from-78 C to 50mehoyyphanylvhenyiphasphio)ethaip e (312 L?rlé°Hr9PY °12a3r1‘3€" exy-h8 C to
30 C. The regagt 'ﬁﬂdfpﬁeﬁ!yh@spﬁfr&)?&{tdn\éﬁndltﬁéiﬂe anhydrous conditions. 30 WO
03/033456 The compound of formula (IITg) may be prepared by reacting the compound

of formula ([ITh)

O,N—=Ar-CHO (1tth)

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

R"Ozc\r POXOR™: am)

20 OR’
where R'? represents (C-Ce)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 acetamide and the like or mixtures thereof. IMPA 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



PCT/ 1 B0O2/ 04274 12 I n yet another enbodi nent of the present invention, the
conpound of fornmula (1) where mis O and all other synbols are as defined
above may Wlﬁﬁﬁked by diazotizing the conpound of formpgras¢dosks to a
conmpound o ormula (Il 1) and reducing the conmpound of formula (111 1)
to yield conmpound of formula (1). The 5 reaction shown in schene-I1I

bel ow. 02N-(CRIOR 11)m R5 R6 00 Ar _YR8 (ihl I k) NH2 O02N- (CR1OR11)ni 00
(111 1) -R-51~0 V\H—(CRlORll)mAr R6 YR8 OR7 (1) Scheme-111 The

di azoti azi aon of the und 10
of formula (111 glgpﬁcarr &gﬁ?{&w&?azo ’Qﬁﬁﬁg%m’? suc
sodiumnitrite, Slbem;m mptam“itab othsomd@hmmthﬁqeé abevermoayi benpreparedi 'uzye and
the lik d | HCl ,

e like under aﬁﬁ%ﬂ%ﬂﬁ%@&ﬂn’i Rt of firtifla B €510 o8 Yt it (Y

acetic acid and I'n"an organi c sol'vent s c as a S such as
met hanol , et hanotedu%mgnﬁﬁrmmpalmﬂ of fermulg @11 1) o Fielf epmpeund qi-formele éDoFke and

the like. Etherifyidad shdtbn inSHedamtdsiond al kyl sulfates 15 such as di et hyl
sul phate, dinethylsul phate and the IiKe or *al kyl halides such as et hyl

i odi de, nethyliodide and the |ikes | the presence of sol ventsR® Uém as

hydrocarbons |ike tolu benzgnB® and the I| e\ 0r
acetonitrile, TH@zN'r'r'é@l:i@rllR )inSoAUT %Ig E{ I iR, N Rl |

bases such as sodi um carbonate, p hasm um car bonat e, SOd'IH[}] metHRXi de,
sodi um hydri de, potassium hy &\[O)d Nha the 20 like. The r&88ction of
conpound of the formula (I'M yield a conpound of the

R® e
WH—(CR‘°R”),,,—-—ArJ\')LYRe
OR’

()

Scheme-lﬁ

The diazotiaziaon of the compound of the t"ormula (IIT k) to obtain compound
10  of formula (III I) 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
orgaﬁic 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 alfcali bases such as sodium carbonate,
potassium carbonate, sodium methoxide, sodium hydride, potassium hydride and the

20 like.
The reduction of compound of the formula (III) 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, RW/C, PY/C, Ramney nickel and the like. Mixtures of catalysts



general formula (1) 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 |ike.

M xt ures Owaﬁ:f GhYsgt S WO 03/ 033456 PCT/ 1 B02/ 04274 13 may becumenos2The
reaction nmay al so be conducted in the presence of solvents such as

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
preferably 5-10 % Pd/C and the anount of catalyst used may range from 1-50
% w w. The reactio ent
reduction such a%% %g%é%ahiﬁmac}’ gn mS;?ElEd ﬁedcs? iagt&rr{'{:aﬁtreﬁ)ﬁl ﬁgﬁie&?ﬁ'c os%ﬁ’%)]?}L ?%glhétjm

amal gam i n al cohdibxangy scktic atitlyethylt dvetate] and The like. 144 prﬂ;ﬂmb@@twam gmoppbprie

carried out in the pres e .of t S i ozl nds to
obtain a compountf® °138&§16JP3{ "Caly in p%)&?é a.h?/ Jaﬁl | ve rgi?rés&lihgj % deﬂ?
cat al yst may coni:ﬂlﬂmﬁnmnhtuﬁnatal&stttsedlmmangenﬂ@ml ﬂnSQt"/dW(WreThﬁi teectiommay &l r al

i gands t f wmn, on, tin
(IZ%agS)S bi g(d ph@re e%la%ﬁh %&Hgﬁkﬂa%%g% %ﬁéﬁmhqj X peﬁll n(’)ue?’ﬁlane
1, 2- bi s( 2- met hoxseptaginm| in qjmhny op mtpmam)gemwan@cohol pre erably meﬂlaml The
(-)-2,3 'SOpmpyéx)’d?@%ﬁ (ﬁ%ﬁ%nag" Qd‘é’utlméfp@sélwbm&ﬂ)&ﬁﬁ%%tﬁﬁhg@tﬁaﬁne and

t he Ilke 15 ®n enbodl nent o present 1nvention
conpound of f or niigaads tolybteinar eompoiui of Brmlm ) 4p ortésale pctivg FHBT- s The metal

defined above may, %B@Qgﬁl %&gk@%m Mism%@med%e Ehile Hgdnds

schene-1V bel ow

- (CRLORL1) m 10 Ar m@yrefemity B chiralplosplims crehias ég 3) M@d@nﬂp@@@aﬁb&%ﬁ] Ar
Q2R (1Ve) W ( %%%ﬂ%ﬁspﬁﬁ&)e% OR7  (1Vb) 1,2-bis(2-methoxyphenyl
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
(T) 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 :

R'0 1011
RBOZC\I/ PO)OR™), + R70>‘—(CR *R™")m.4—Ar-CHO j
7.
OR™ " i) (IVa)
.R7O
CHO—(CR'R ") oy Ar—~_COR® >—(CR1°R") A CO,R?
OR’ R'0 - OR’
(IVe) (Ivb)

lR”—NHz (IVd)

RS e
WH—(CR'%R');—Ar YR®
OR’
0 '
20

Scheme-IV



R12-NH2 (I1Vvd) YR8 20 Schene-1V WO 03/033456 PCT/|1B02/ 04274 14 The reaction
of it conpound of the general fornula (BE) defined above with a conpound
of formul aywllo¥alass¢ © Yi el d conpound of fornula (1Vb).nay lperaBsvised out in
the presence of a base such as netal hydride |ike NaH or KH; organolithiuns
such as CH3Li, BuLi and the |ike; al koxides such as NaOwe, NaOEt, t-BuOX+
and the 5 like or mxtures thereof The regction may be carried out in the
presence of solvents such as diethyl ether, THF di oxane, DMF, DMSO, DMVE,
di et hyl acetam de

d
cosol vent. The reactaﬁlﬁﬁeac %&%ﬁ'ﬂ“ﬁﬁg‘? 9'% m@W&%ﬂﬁ 2

.preferably at enipotibsfafomiuta (IWa), toeyleld mgnpounﬂ of fp@nnla (bRmaybe gayriechant

reduction of compound of th for

formula (1Vc) %e%ﬁ?erqfé aﬁﬂm I?%%lxg%%%glkgggggrmg%‘%@q%gen and a
catal yst such ascrl?ﬂﬁ CBuIthdZtheHﬂdeCalkﬁaMysuch oK¥40Me NaQFs, +Bu@K mdcther es of
catal ysts ma

used. T e I on.lmy _a esence
of solvents guchk%fg% IF%U%%%@' Lg?%nq% %g%dﬁgé&aﬁag?ﬁgﬁle
pressure bet \Aeegucnhﬁra&ﬂiyeéﬂma, THdeJem,r Eanme BME ndignethyl @n@n@%ﬁeﬂ@d The
catal yst may be er abl. 5- %,P 2y I sed may
range from 1-50 A)l%f’ ﬁ%t"?e%ac?rfogn%n%'s‘gﬁ% ngg car rlllz’%)g‘fcnp?ﬁ%y*gér% oyi ng
met al sol vent redlpahmm"mmmhgea&omam@stmﬁm%,lpmfﬂablv e temperatyre ip fheitfnga| cohol
or sodi um amal gaﬂwz,‘%tagoco%hol preferably nmethanol. The hydrogenation may
be carried out f presénce of netal catalysts containing chiral 20
| i gandsto ohbain a cmcpedmuomwompmdepf(thmymmm}mmwy compqupd of BEm  The

netal catalyst fﬁé gﬁp SF{Q&& t‘%‘feq’g‘ﬁé&%f% ggugmcﬁgggntag@autjﬂ%t The

chiral |igands osphi hes suth as

(2S, 3S) - bi s(di plehyk Wﬂlﬁ?sw(hd)t/ﬂ.lﬂ?amy nicke] andythe filse. Sriespriaislyta ¥ ibane,

1, 2-bi s(2- met hoxyp Y,

(-)-2, 3- |sopropi}’f‘al}idtemﬁngey gﬁg %@g?(ﬁ;ﬁt}b%&kgﬁqgl%& gﬁs)eﬁg%yfSﬁlggngshf‘ﬁg)asbut ane
and the |ike. Thixmeaetetioracidi ctayk et pasl Ge néfEfFSSFTGr'??E}’r"’&n(aF%‘P it h a
conpound of fOf{EHJu?eénd\é%s%aaﬂ@eﬁﬁ@yea TREBARAPS nfal b Bfefeidbly 1) sRy/CDE

carried out u5|
and the amount of catalyst used may range from 1-50 % w/w. The reaction may also

be carried out by employing metal solvent reduction such as magnesium, iron, tin,
samarium in alcohol or sodium amalgam in alcohol, preferably methanol. The
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 (28,38)-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 (D 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



sol vents such as CH2Cl2, CHC13, chl orobenzene, benzene, THF, in the
presence of catalyst such as p-tol uenesul fonic acid, nethanesulfonic acid,
TFA, Tf OH, wiFvanskke 30. and the |ike. The reaction may al PETAB2MMETi ed out
usi ng activated nol ecul ar sieves. The tenperature of the reaction may
range from 10 Cto 100 C, preferably at a WD 03/ 033456 PCT/1B02/ 04274 15
tenperature in the range from10 Cto 60 & The imne product initially
produce nay be reducing using Na(CN)BH3-HCI. In yet another enbodi nent of
the present invention, the co und, .od. ‘ Y=Yy 01 r 1 and
al | other synbof'e?pﬁ’fa?r%?ts%fw Ogglcg)vg tfr?%?ml?éa%?gggééﬁwﬁé} anzyo iog‘}cgg t he
conpound of f or gal 8e feldhdikg using Na(CN)BHEHC. of fornula (Va), deconposition of
conmpound of forrmula (Va) to a conpound of fornmula (M) in the presence of
al cohol such as R OH and reducing the conpound of formula (]11]I %ﬁagtno yield
conmpound of formnul a flyet anbther engmdiniephofskepressatdnyestiosh Srsompound wEipsmylape| ow

8 02N _(CROORL1),. A R5 R .YRe | R11) rige AliklokeealyR5 0 N

R5 O _(()2N_(CI-5<“ )o@ reRp 15 A\ %g%@%%f),iarslﬂf °|d)awi‘%n|‘§e Y:%e 8ch)e°ﬁe-v ‘

The di azoti azi adinzetizitghehecommypoumt of ffomtuia (Eikinte 2 compaupd \gfeformilr i §ah R6 i s

hydrogen and al |y, ot el sy BBl BafirAmilR! VAPR AlfiHund ¢t Rl AIHaARRUNd Of
rri

I
formula 15 (Va)decr?g" out using azoti zing a(ﬁeng such_as sodi um
nitrite, isoanylpresence of alephobsuchssiRiAHnd reduging sheneommonnchek formya &Y e | ke

n the presence ol Rl dGormBIREY T8 pRREDRNS1s360h BUsknds/ BASYI © aci d

propionic acid I'n
RSRBO 10311 T8

OaN—(OR R mAr— Ay ——m- OaN—(ORR A= Ay
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! N

( (va)
ozN—(CRwR”)n-Ar—H)LYRa- — HW—(CR1°R").-.—Ar—l\')LYRB

OR’ OR7
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Scheme-V

The diazotiaziaon of the compound of the formula (Ilk) 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 arj}lalkyl diazo acetate of the formula (Va) to obtain a
compound of formula (III) 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



sol vent such as chloroform chlorobenzene, dichloroethane and the like or a
m xture thereof at a tenperature in the range of roomtenperature and

refl ux tenmpey@iosss€s of 20 the sol vent enployed for a peri BAT/BO20MZI4r ange of
0.5 to 16 h. Deconposing the aryl al kyl diazo acetate of the formula (Va)-to
obtain a conpound of fornula (M) where R7 is as defined-.earlier excluding
hydrogen and all other synbols are as deiég ned earlier can be pronoted by a
suitabl e catal yst such as WO 03/ 033456 16 Rh(Il)acetate, salt/conplex of
Cu(l) or Rh(U) %ﬁnﬁ@&atbléaﬁ/cbﬂplkb%f @h@f@pgﬁmfanarme fike Bk ﬁéscﬁdéeoffﬁr mul a
R70H. The reduction” of corrpound7 of formulla (M) to yield a conpound of
the general forakehel of the fopmuiaR HH. synbol s are as defined earlier may be
carried out in the BhPrRARGRGRSLImSRREOtE: BAIAYEN) RRFeId 2 CohpoudlorTtich as
Pd/C, R/ C, Pt/C, Raney nickel and the |ike. MXxtures of catalysts nmay be
used. The react igspershformula@) Weere dhaymbels are s defined exslierqnayche cawied guiamhes” such
as di oxane, acet r&e&@'oﬁéas%adamﬁg&taﬁascasqelsttsﬁ&l Aslphft: RAYC, DS Rie§ nl:&tﬂween

at nospheric pressure an pSi &i/ he catal yst may

pr ef er abl y. 5- 109npEredikeMixtures q:fmlmts BaY laea&s yEhe rwéep Wﬁ)yal%bﬂg@nﬂlﬁ% 1 10

50% W w. The I eageQfesthts o@kaoenl&%u%rdmn@heeu@xm&mypwe&% AtRd 1s0 kv ent
reduction such as magnesium iron, tin, samariumin al cohol, or sodi um

amal gam in  al cOMMPUIC Geremen afpIo5pheRa prasTite end &R Pwa%b"emlmﬁ e catelyst pe

carried out USi Ngay RPFNGIUR 5- A RE/E; and ¥ LKt o AtaflisOuied hapangb fdM1.0gen
donor under pd/c condltl ons using solvents such as net hanol, ethanol,

ethyl acetat® an% Méwy i Kee repcHongmpy plyo/bgacamied) ot byt emaploying meholieRent of

the present inveglicRsh sufcﬂas ﬁﬁﬁ’@@i\iﬁldm&f tih,Oaieian irf AldohoNor dodiufadiMigsTRY | cal |y
pure form where mis O, nd all ather synbols .are as.defined

above may be pr ef¥ebel dP’Ef@’?W P@W&Pﬂj t'ﬁ’é 1}3’:‘1{5’8@@?%&‘?& 419900p pagTied: ARFnsingy
bel ow. ( CRIORL1)dmmonfiim Hébhdté;RefiRhEr-Muiend R¥pel of Riydroge! adnor under pdic

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-

VIbelow:
(CR10R11) _Ar_Jﬂ/lL —_— (CR10R11) _Ar_H)L Ra
HO
(Via) HaN (Vib)
RSRSO
— 3 (CR'™R™)-Ar r? >
(Vic) R70
RS 60 X RS 6
—_— o}
ozN——(CR”R")m-Ar—g)L . HW—(CR1°R")m-Ar—J%|Q)L
YR YR®
R70 R70
(Vid) )]

20 '
Scheme-VI



02N _(CR1IR11) m Ar 20 YR8 YR8 HO HW (CR1R11) m Ar R76 R76 (Vid) (Vib) (1) YRS
Schene-VI WO 03/033456 PCT/1B02/ 04274 17 The di azoti zation of the conpound

of the forg @rosMse) where all synbols are as defined abBPOTIB2/0&THai n
conmpound of forrmula (VIb) may be carried out by using diazotizing agent

such as sodiumnitrite, isoanyl nitrite, potassiumnitrite, ammonium
nitrite and the |i ke under aqueous aci di F7 conditions using acids such as 5
sul furic acid, HCl, acetic aci d and the in an organi c solvent such as

al cohols such as net hahol, eth e ~ ane,
THF, acetone and thgh?ﬁ’&@ ‘%3? “é°§ |ca? ?Og%uézﬁggt‘ﬁh%rlél atlgpr(\ of
conpound of gengs @ ddmmeddbove 16 Whthin cbmpamd@nhfmmuu Oib)gaaebe cartiedt ity (VI c)
may be carried by initial di ero onat. abl e
base such as NaSngKJipzoENE 65"'“% algm s.l“f g‘{amglyh&tehﬁbsuc‘% gigh%ol uene,
benzene, di et hylyghéifim nittite anditle, lﬂcE)I\iEddrllh@mpus axidic ¢anditions wdingecids Boh ex eat nent

wi th al kyl halide such as eth di thy 1< her

‘al kyl ating a{;erﬁ“@‘%ﬁ&% (fi Ef‘?éﬁ%ﬁg ‘f@ﬁ@‘%ﬁﬁ o olr%mja s(éiylggtu ?gféehllférg};? o be
used. Reaction {enpemahitor; ethayoljopandlraodit@ lie;t 1oA-diogene;, THE, %&Ptf’l?ea%nﬂéhﬁ of the
conmpound of forgula (Vic) to a conpound of formula (VId) where nis 0 and

all other synb are as defined above, may be carri'‘ed out using  nitrating
agents such as funi rgnenpdt reswnﬁuauoh awaﬁc;nﬁ&;amnxwfm@mﬁndc of genepgl ol i d and

brosence of  a Oy she GriRnkidof fherl, kit RE1) AR wecticicn B Wkl dF 0 the
range of - 1Q63 t QepEdi6ation of (VIb) usmg a suitable base such as NaH, KH, KOH or like, in a

suitable solvent such as toluene, benzene, diethylether, THF, DMF, DME HMPA,

and like, followed by treatment with alkyl halide such as ethyl iodide or methyl

iodide and like. Other alkylating agents such as Bt;O'BF, MesO'BFy,

dialkylsulfate may also be used. Reaction temperature may vary from 0 °C to 100 °C.

15 Nitration of the compound of formula (VIc) to a compound of formula (VId)
where n is 0 and all other symbols are as defined above, may be carried out using
nitrating agents such as fuming nitric acid, N,Os, a mixture of conc. Nitric acid and
conc. Sulfuric acid or a mixture of nitric acid and acetic anhydride in the presence of
a solvent or under neat condition at a temperature in the range of -10°C to room

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,
RW/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 % wi/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, Rf’ =R%=H and all other symbols



20 tenperature for a period in the range of 0.5 to 4 h. (Ref: Org. Synth.
Col. Vol. I, 396) Reduction of conpound of the fornmula (Vid) to a conmpound
of fornmul aw(g d3/0334%8y be carried out in the presence of ga®€olBOAPg2ZMOgen or
hydr ogen donors such as ammonium formate, cycl ohex-1,4-diene and the |ike
and a catalyst such as Pd/C, Rh/C, Pt/C, Raney ni ckel and the Iike.

M xtures of catalysts may be used in the g5 presence of solvents such as
met hanol , et hanol, di oxane, acetic acid, ethyl acetate and the |like. A

pressure between at sur mel N€
catal yst may beaﬁﬁégoﬁﬁ%glagjo‘g% %@gﬂgﬁgﬁﬁzghngﬁnﬁe ?fe cat a?ﬁyst Used may
range from 1-50 Viibelow: Al ternatlvel y, the reaction nmay al so be carried out
by enploying netal solvent reduction such as magnesium iron, tin,

samarium indium 30 sodi um ®fgj@am in al cohol, or otherR&ui% abl e sol vents
preferably nmeth Ql_ (CR'PR'Y} A@dgj%! —(mk"’Rng;n—mr RYention,
t he conpound of orrrul a 'Jts enantionerically purgf}gﬁlm where mis
0, R = R6 = H and al Igﬁ her nbol s WD 03/ 033456 PCT/ | B 274 18 are
as defl ned above may b r}repared by foll owing the [¥ihtess described in
scheme- VI below. 8 O02N-(CRLoR11)m Ar R,5 -"_ 02N-(CRLORL1)m Ar 6 R YR8
~ 1% (Vila) Ip N H" (Vilb) R5Q HO 02 (a OR11) m Ar 02N- (CR10R11) m Ar
(Mtd). YR8 1 YR8 > O N—(CR"R")n—Ar ’ YR® —
- HO H
(Vitc)
5
Rref HW—(CR''R™),,~Ar =l 8
ON—(CRR)p~Ar— I yge —— = AN R
RO H RO H
®
(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 (VIc) may be done using an appropriate alcohol of formula R®-OH where R®
represents lower alkyl groups such as methyl, ethyl, propyl, isopropyl, n—buscyl, t-
butyl and the like in presence of suitable catalyst such as, conc. sulfuric acid, dry
HCI, BF3-OEt;, and the like. The reaction may be carried out at reflux temperature of
the alcohol employed. Altematively reagents like diazomethane or Et;0"BF4 or
20 Me;O'BFy and the like may also be used for esterification.



5 "' Schenme VII The diazotization of the conmpound of formula (Vlila) where
all synbols are as defined above to obtain a conpound of fornula (VIIb)
may be car Ry@dsislisgusi Nng di azoti zi ng agents such as sodi LROTABD2ORBE

i soanyl nitrite, potassiumnitrite, amoniumnitrite and the |ike under
aqueous acidic conditions using acids such as 10 sulfuric acid,
hydrochloric acid, acetic acid and the |like, in presence of an optional co
sol vent |i ke al cohols such as nethanol, ethanol, propanol and the like; or

ethers such as 1, 4-di oxan THE, a the I| e cetone
met hyl et hyl ketone '&?ﬁﬁ‘v?@ealﬁlﬁ@n °Egtf q_ompocat |fct)-§1)ﬁno m?iboﬁgg%%%o?
;Bgrglpial faylel gl) Ctgpf@lmg?r(?’g:mﬂxapbe flerensing alky] sifted such iﬂ@ﬂéﬁ%d@?ﬁ%g an
groups such as ?/Pndg’f’ ﬂ%’b%’d\,\?%{?ﬁr&(‘%ﬁf%{dﬁ ﬁ%ﬁl 8)]% @k and the
l'i ke in presencegodide, Sipiopll Broﬁﬂdeahg@topyhaddl@si}ndcﬂlmhkesqufQSPNe@tS WPl asdry
MO, BFS Ot 2 q0dtabons i tgﬁgge bER EaEhd @{ae@gg‘*@%r GEhU B, Wdlnyabo ik, UX .

terrperature (§f fvely reagéents
di azonet hane or dghe6yiBbdnantide, ZﬁndM@llfdeFAaDdrthb hlweml thkeremye @ﬂ@@e%’éﬂused

for esterification. 3/,0 ‘yrg

O al kyl ati on of S9HE e@ﬁ‘gﬁpﬁé’“ﬁ sf‘or?%%lé}éﬁj(@gﬁbé to t e %ﬁgﬁk@%él ornmul a
(VI1d) may be daamonss, ng;dainkyﬂaetbnxﬁcfeatse@ulsuh&rdnd% Bﬁt@ﬂh?l idp.asadiviyjqfet hy|
sulfate and the like or alk ljodi de,
n-propyl i odi dé’°mﬁ51wglﬁ€rf’x’§? ﬁr}rﬁée, P%%& ogih?/sh%ﬂ %n H@fﬁk%i n

sol vents sucly ashélikysapbaofmrticular ksy too&metma W@naﬂﬂﬂl M’éeﬁ Jrg usedy
acetonitrile, tetr ro_fur tQ@aa]kg JRiin Byatdxaei de,

and the |ike, wFﬂ"'ﬁ%Yg?%%eg% gr}h?se@#%cu?&l?’;tpi‘ﬁgggges an hgiﬂi(all bases such as
sodi um car bonat exr pehasigilammosubonkalides ceushunas clergutdanmmoniyy (fHowdenoxi de,

sodi um hydride, potassium hy aAlRPEARD hydr oxi de and the
‘i ke. Heavy net atgtr%’ﬁ‘??y E uogﬁ%@%%ggé% O and tdgg% he |ike ma&)be of

particul ar use to caﬂeﬁumnoﬁbdqpoandoﬁ‘thmmlﬂ ) tp & comRayng phfofragy
al kyl ati on reagent ., Phas }as(mp@ m
y ' o '?e??a .T?(anl-;%éu'i %1”@1%? esiﬁ@é @ééﬁéﬁs RidedEerer hyRldaaeldnsts | u

hydr oxi de anmoni u such "as tetrabutyl angoni_ u
chloride, tet rammmmmnMIMdé @lm gnf| dhe 1%%0%%% SPRD 8 ed.

Rh/C, Pt/C, Raney nickel and the like. Mixtures of catalysts may be used in the

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.

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 out by

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-

VI below:



Reduction of conmpound of the formula (VMI1d) to a conpound of formula (1),
15 may be carried out in the presence of gaseous hydrogen or hydrogen
donors sucly@gsesgsggoni um formate, cycl ohex-1, 4-di ene and tgganBik@2Aand a
catal yst such as Pd/C, Rh/C, Pt/C, Raney nickel and the like. M xtures of
catal ysts may be used in the presence of solvents such as nethanol;
et hanol , di oxane, acetic acid, ethyl acetgte , and the |like. A pressure
bet ween at nospheric pressure and 80 psi nay be enployed. 20 The cat al yst
may be preferably 5-10 % Pd/ C and the anmount of catal yst ysed may range
from1-50 %ww. Alternativel y%"R; e reaction may gl so be fcatli ed out by
enpl oyi ng netal sM-vEeRPRPpEHGCH: 'ééﬁu?n ImAGRNLETIYR® sarremt um
i ndium  sodi um amal gam i n allg @), or other suitable sokldemts preferably
nmet hanol . I'n yet anothgfaenbodi nent of the present invention, the conpound
of formula 25 (1) in its enantionerically pure forf{®™here mis 0, RS = R6
= H and all other synbols are as defined above may be prepargd,dy
foll owi ng the process descrjbed Trercheme- VLI | 10 ! 8
02N- ( CR1OR11) m. Ar MTQR§1ﬁé1)nO W = "R 6 @'gﬂ RHf'N—( P-ng m A -
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HW (CR1OR11) m k Schene VIII1 The di azoRtsi zéation of the compound of fgrpamla
8
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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-OEt;, and the like. The reaction may be carried out at reflux temperature of

the alcohol employed. Alternatively.reagents like diazomethane or EtsO'BFs4 or
Me;O ' BFy and the like may also be used for esterification.



5 as defined above to obtain a compound of formula (VIIb) may be carried
out using diazotizing agents such as sodiumnitrite, isoanmyl nitrite,

pot assi um Ryd hdds84s6. @MmoONi um nitrite and the like under acgeEwmozeerdi c
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 nethanol, ethanol, propanol and the |like; or ethers such 10 as
1, 4-di oxane, THF, and the |ike; or ketones such as acetone, nethyl ethyl

ketone and the like. Esterification of the co nd_of for nul VI.Ib) to a
conpound of for nul a Redugtiog)of aippepnd Rf tae m& @ﬁ’gﬁ%?c?ﬁpp%‘fn@mo | omRde of

et hyl . propyl . T B Bl R ot s P Lk Loy pLaeagee of

et hyl, propyl, isopropyl,. n-butyl, yl a 2 |ike ce o
sui t abl e cat al yssch saalnmael}lmcfaﬁ?at“slﬁ"fle}?ef‘é’g@g‘tf, ‘“’339" ﬁﬁcﬂ“,“%ﬁ‘%ﬁgnd t he
like. The reactpgp REY, PEC,OGhey Sokepuid thé like Mixturetof optalysts map bodsed iribe al cohol
enpl oyed. Alternatively.. reagents |ike diaz t hane_ or. Et.

Me30 ' ' BF4 ahd pieseneq glosolvepis fuch an,methanol qtirol, GioRe Pt F%‘%%BF&%%BW 04274
20 RSR60  YR61 O2Nnhé G QRAbiite betiten HithdsbheYidhrédfrO Ry SR Sty ¢ employed.

PCT/ 1 BO2/ 04274 Reducti on of co%oglgcg 001;0 tlﬂjchoig]ul aoﬁl\alléflc)ataé& @seﬁ ound of
formula (VI aYhe eatglyss@ay hernrefaraplyd-1th 7 BHC ApQ Eg anoudt ot P2 R 8 S hy df ogen or
hydrogen donor s,,s4¢8mAs 5@ YaaivU NAfuéidtitlg, the redctitremay albo diecqawicdrmit biie | i ke
and a catal yst suCh as Pd/on, Rh |

L /C..Pt/C "Raney.nickel..

M xture of cataPyBlo¥ing#ptals Y@'EEFdP?F%ﬁ}éG%@Sﬁ?aégéels}Wé%gg’%ng %Iégﬁlpg’ ?&? En’as
met hanol , et,hangldiuk X@RA in aleshol, beothe istitabetsblyéntepreferbly medhegok he i ke. A
pressure between atnpspheric pressure to 8 ' yp'?ﬁa dldre
catal yst may be pr ef@cl‘gﬁﬁ_ la@w.ef@a@%%&%ﬁ@“&ﬁ% n 3?@5%@;3? used may
range from 1- 50 f$enavIr) 18ky16é dorelusing theeryt balides owh paperayblronidecksneyled out
gémfmmy: Rgl LTE ﬁ{ﬂglidesgaldvﬂ?en o SISO RicR HE Ry ot afbRE AE! thilkne) béiZene!ahd the

like or acetonitrile, tetrahydro furan, dimethyl formamide, dimethyl sulfoxide, and

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

20 the reflux temperature of the solvent employed.

Hydrolysis of the compound of the formula (VIIb) to 'the compound of
formula (VIICc) 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 hto 34 h and reaction temperature may range
from 0 °C to 80 °C.

One pot esterification and etherification of the compound of the formula
(VIIc) to the compound of formula (VIIId) where R® = RS, 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,



10 sodi um amal gamin al cohol, or other suitable solvents preferably
nmet hanol . N, N-di benzyl ati on of the conpound of formula (Villa) to the

conmpound ofyo daRkisss @ (VI 11b) may be done using benzyl hal ip¢eaBeaabrsas
benzyl brom de, benzyl chloride and the like in solvents such as

hydr ocarbons |i ke tol uene, benzene and the |ike or acetonitrile,
tetrahydro furan, dinethyl formam de, dingthyl sulfoxide, and 15 the |iKke,
in the presence of alkali bases such as sO0di um carbonate, potassium

carbonat e, sodi um or potassium hydraoxide and the Jike._ Phase transfer
catal ysts such teﬁ@)’@@t%ﬂl*‘ﬂ?ﬂ’&rﬁ*ﬁﬂQWQ%V&I?WP‘H@%M&@E%‘T’ yaﬁ‘ﬁ’?gﬂ‘?num

hal i des Such asydh gl Ahiiad BKDA! 4891 Godidd, kietyl tiedidsg ugrypy dotidepinugmoiiy o de
an e like may also. be enploye e reaction carr e in the
range of roomt. aisaprapylgodide) apd, the, ke g “h‘@ﬁﬁ‘ggg%ﬁ@ 8% dleﬁgpsqf‘l‘veént

e][rpl ?yed. I Hy((ll</ IOleﬁh'a{hl ih§1 Rilfafelatd ﬂﬁﬂm@w?ﬁﬂfﬁﬂghgeﬁtf)fwhhﬁtemmh‘) Meg(l)"ﬂ‘fe'_amrrpound
0 ormul a c) usi ng aqueous al ka ses_sych.as

car bonat e, 'sbdi @Pr\h}(?:émﬁbeﬁ&? ,W%@%#%mﬁbgﬂﬁga%cfregcg}ogéc&lp&ﬁa] IQ%:% bonat e,

| i thi um hydr oXi glgge £68 09O Y4y, 0Xi de or pot assi um hydroxi de and the |ike,
in suitable co-so%

vents such as _25 nethagnql, gthan E.and | ik r

m xt ures thereof. Tr@bpw@p%ﬁ?thﬁﬁemwﬁwgﬁ‘&e&m‘ﬁbmdg%@&mﬂmﬁ‘? of
gg efC er gtzl y Oi 5 ﬁ,ﬁﬂa‘snllmfy gadarﬁgﬁei%tihiﬁmjéf _pﬁﬂ?pabﬂg?e?m)hyﬂmggeor Iciiycb?geﬁhc to

: e pot esterification an erification,of e, C 0 e
formula (V111 cyonos uek ot SRPOTHE tg?““‘\‘%l‘?fﬂ? x(l‘efpfhfﬁe) a’\%h%? Bﬂ‘g@%} ﬁ?%,ﬂyér}ay be
doge byht (rjeaibiggmh?agpw,mht@,smmh d,sua ﬂsmgﬂﬂ ummmm:dab e of obtalyes way fogdr i de,
sodi um hydr oxi de, _potassi um oxi de, sodjum carbgnate. p J.U
carbonate and t H®&dfip %wacgaﬁys\?@ﬁ?t%s‘%éﬁmﬁ ‘E:lrf' '@a@%’&%’ a?%q%zaatdb{ﬂ%lne,
benzene and t he ydetdianddingliky,| A Pidaqis bawedn emostihetidpiessetenand, 30\WGi 68 383456
PCT/ | B02/ 04274 22 tetrahydro’ furan and, t | di et hyl Lde, |1
PA fol | owed by erRlayédenthe caxa{yr%tra?yﬂ'ga Pfﬁ%ﬁﬁéé”éﬁbﬁ%&“%ﬁﬁﬁ°?‘%g’?g§%%et hyl
i odi de, n- pr opy lyseld Qehly Gohge froR P56 w/dt omi de, i sopropyl iodide and the |ike,
or alkyl sulfates such as diethyl sulfate, dinmethyl sulfate and the |ike
or alkylating agents such as Et30+BF4 , Me30O+BF4 and 5 the |like. The
reaction tinme may rapggculdrigfiisdultompoitids becardthgrte thetpresent iryetimanclude: may

range fromO0.C tq 80 T. Debenzylation of the conpound of the fornula (VM)
to the corrpound(@fEthxlaﬁtH?P%S%)mmg%gﬁgﬁP%%tﬁ out in the presence of

gaseous hydr ogeqy)atthy 2CHiia§3-(4-aminophenyl)propanoate
(-) Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate

£O

20 .
(2) Ethyl 2-ethoxy-3-[4-{N -heptyl-N-(2'-bromoethyl)}aminophenyl]propanoate
(+) Ethyl 2-ethoxy-3-[4- {N-heptyl-N-(2'-bromo ethyl)}aminophenyl]propanoate
(-) Bthyl 2-ethoxy-3-[4-{N -heptyl-N-(2'-bromoethyl)} aminophenyl]propanoate

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

(+) Methy 2-ethoxy-3-(4-aminophenyl)propanoate
30 (+) Methyl 2-ethoxy-3-(4-aminophenyl)propanoate
(-) Methyl 2-ethoxy-3 -(4-aminophen};1)pr6panoate



donors such as ammoni um fornmate, cyclohex-1,4-diene and the |ike and a
catal yst 10 such as Pd/C, Rh/C, Pt/C, Raney nickel and the |like. M xture of
catal ysts mayodmsssesed in the presence of solvents such aPGFEBPRAHAT4

et hanol , di oxane, acetic acid, ethyl acetate and the |ike. A pressure

bet ween at nospheric pressure and 80 psi nmay be enployed. The catal yst may
be preferably 5-10 % Pd/ C and the anount 2 catalyst wused may range from
1-50 %ww. 15 20 . Particularly useful conpounds according to the present
i nvent i on i ncl uqeyerhD2 Ehdiyls-@-atiultphotd Bprofemits nophenyl ) pr opanoat e (+}

Et hyl 2- et hoxy- 3-("4- am nophenyl zpr opanoate " (-) -

Et hyl 2- et hoxy- 3-(#)}MethylPopshreeyB-(3 rmineahenyDeropaupatet hy |

2-et hoxy-3-[4-{ N\ Em - %%%'3-5)_ hoihoreafddaoPhenYl | PrOPanOate {+) Ethyl
2- et hoxy-3-[4-f @ ept%?-el\l-o ':(b%%eh@%r)@% nOPhenYl | Pr OPauoate (-) Ethyl
2-ethoxy-3-[4-{N heptyl -N-(2'-bronoet hyl)} am nophenyl ] propanoate 25 (f)
Met hyl 2- et haxy- 160N g '_ngﬁg{,ﬁa{l M{e\]propanoate (+) Methyl

2- et hoxy- 3-[ %i(( I@%ﬁetg}{lyl'g%? oﬁe?ﬂql ) Pl en%]/?%)p.r.opanOat e (-) Methyl

2- et hoxy- 3- [ 4- ( NHHéshylyHisoriropore-8164-rpisaphepylinsoripnai¢oat e ()

Met hyl 2- et hoxy- 3~ HhAH: By dala) BQatt+) Met hyl

2- et hoxy- 3- (4- aii-)%hdﬁgrl\%%ag%% dgat e@ﬂ(i‘l_@:?l)ﬁrop g

Met hyl 2- et hoxy- 3- (4-am nophenyl ) propanoate WO 03/ 033456 PCT/|B02/ 04274 23
(t) Methyl 2- et irypodpquadaef the pressy lnyentiop sabbe eonvertefl to/therppmpounds of the
2-ethoxy-3-(3-a 'Igglﬁ;ﬂﬁg EQR@enate  (-) Methyl

2-et hoxy-3-(§- anq}) nophe ylhgcgropanoat e 5 (t)

Et hyl 2-i sopr opoxy- 3- (4- am nophenyl ) propi onate (+) Ethyl

2-i sopr opoxy- 3- ( 130206 ¥ W) R RREANBEEo[bi[ 1 4]okAMb-yT)propylamino

2-1 sopropoxy- 3- (@%ﬁ? %g[aﬁgy’l ) propi onat eo%e’%]corrpour}\,gg 8¥ t he} pr esent

i nvention can behbenyhhiee @@Pmamh@;corrpognds of the 1o formula (I1) which

includes: () Ethy [4-12-(3 A-di -2H-ben: 1,4 in-4-vl lami
3-[4-f3- (3, 4-di %l?%’-’lzﬂ%{gn(%’é[dg}y 020 benzolb ]l L loxeain by ptopylam o)

phenyl ] - 2- et ox ypbenylladrethexypropanoate ; .
(-) 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][ 1,4Joxazin-4-yl)propylamino}phenyl}-2-
20 ethoxypropanoic acid or its salts ; .
€3] 3-[4-{3-(3,4-Dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino} phenyl]-2-
ethoxypropanoic acid or its salts ;
- 3-[4- {3-(3,4-Dihydro-2H-benzo[b][1,4]oxazin-4-yl)propylamino} phenyl]-2-
ethoxypropanoic acid or its salts ;
25
(&)  Ethyl  3-[4-N-heptyl-N-{2-(3-0x0-3 ,4-djhydro-2H-benzo[b][1,4]0xaﬁn-4-
yl)ethylamino} phenyl]-2-ethoxypropanoate ;
(v) Ethyl  3-[4-N-heptyl-N-{2-(3-ox0-3 ,4-dihydro-2H-benzo[b][1,4]Joxazin-4-
yl)ethylamino} 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 ;



(+) Ethyl 3-[4- {3-(3,4-dihydro-2H benzo[b 1, 4] oxazi n- 4-yl '

1s phenyl]-2-et hoxypropanoa%/e ; (-) Et hyl[ 3]- [ El ] vl propylam noj
{3- (3, 4- di yslssm33dss benzo[ b] [ 1, 4] oxazi n- 4-yl ) propyl am no} PCT/IB02/04274

phenyl ] - 2- et hoxypr opanoate; (t)

3-[4-{3-(3, 4- D hydro- 2H benzo[ b] [ 1, 4] oxazi n- 4-yl) propyl am no} phenyl ] - 2- 20
et hoxypropanoic acid or its salts ; (+) 3a[4- {3 (3, 4-Di hydro-2H

ts)glntzg[ p] El 4] oxazi n-4-yl ) propyl anm no} phenyl ]-2- ethoxypropanoic acid or its

3-[ 4-{3- (3, 4- Di f)dr o- 21+ be?fMﬂeP‘llﬂ]Wa??‘?ﬁﬂ%%%‘%ﬂ?’%}"ﬂ%ﬁﬁﬁ 2.

et hoxypr opanoi cy hylarfin _étgoxypﬁﬁarbic abidfoy its salts ;

3-[ 4- N hept y! 3-
yl ) et hyl 2% xo} ph yl(] (Z)thﬂf‘xyg*"aég %2@_0 ’-F)J;lﬁbhlﬁé]boxaﬁ;]ﬁ 4?oxazm-4-
3-[4-N-heptyl - Nﬁ Dethylanias phenyft-Tethosgpopaicicheidoo]tbdalt 1, 4] oxazi n- 4-

p

515N hopt yP. N2 (5 oxo- SUONHRDANGLAobeA S BT aypailjoecin i

et hyl am no} pg}gmlhnao}qjhqumtbmpmaﬁmxc aciOr 0892383456 PCT/ | B02/ 04274 24
3-[4-N-Heptyl - N-{2-(3-0x0-3, 4-diliydro-2H benzo[b] [ 1, 4] oxazi n- 4-
et hyl am no} phenyl ] - 2- et hoxypropanoic acid or its salts ; (+)

4-N- Hept yl - N4 2m&ypnmxﬁ-squwmeaym«-(wn -dihipdrp-L Hlenxaijorazin-4-y1)-2-
ethylamno}phen gZethxgl;o ﬁmc cidor its salts ; 5 (-)
gt hI\I—y:—leptyl o :éﬁ;’gl?@mS oL eﬂﬁ ?Paﬁ‘?-ar-?eaenzo[ b] [ 1, 4] oxazi n- 4-

anm n@} plenpethy? 2edHom DNE(E-(IJ4-dﬂ1ydrb~'§lel&|nta{b10xz(zix)-44th2|qyl
2ethoxy3[4{N—hepty dro-2H b b 4-y1) - 2-
oxoet hyl ) am nom&kesit Wﬁﬁﬁ%&ﬂgﬁ?@ﬁ% (+)en§/g£ hl/?xg?le?hoxz- é [ 4-
I oS e

, y et hoxy- -

{N-heptyl - N-(2- P§°° R 4-yl -
(Z)X(étethhyl )gm[ Zom Eyl }plhenyl ] propanoat e ; N

oxy- ept h
oxoet hyl) am Ko né-'f:)hyr)} %h@%ﬁ%&%ﬁgﬁﬁ%&g@%@ aﬁ'érolzﬁ'g)ﬁ%[bﬁxw'h)ﬂ)%

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

3-[
yl)
(t)
yl)
3-[
yl)
3-[
yl)

o) 2-Bthoxy-3-[4- {N-heptyl-N-(2-(3,4-dihydro-2H-benzo[bJoxazin-4-yl)-2-
oxoethyl)aminomethyl}phenyl]propanoic acid or its salts ;
O] 2-Ethoxy-3-[4- {N-heptyl-N-(2-(3,4-dihydro-2H-benzo[b]oxazin-4-y1)-2-

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

() Methyl 3-[4-{5-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-yl)-5-oxopentylamino}

phenyl]-2-ethoxypropanoate ; '

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

(-) Methyl 3-[4-{5-(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-y1)-5-oxopentylamino}

phenyl]-2-ethoxypropanoate ;

() 3-[4- {5-(3,4-Dihydro-2H—benzo[b}[1?4]oxazinl4-yl)-5loxopentylamino} phenyl]-
30 2-ethoxypropanoic acid or its salts ;



(+) 2-Ethoxy-3-[4-{N-heptyl-N(2-(3, 4-di hydro-2H benzo[ b] oxazi n-4-yl) - 2-
oxoet hyl ) am nonet hyl } phenyl ] propanoic acid or its salts ; (-)

2- Et hoxy- 3@ ofssgpt yI - N- (2- (3, 4- di hydr o- 2H benzo[ b] oxazircHmyiNezs 20
oxoet hyl ) am nonet hyl ) phenyl ] propanoic acid or its salts ; () Methyl
3-[4-{5-(3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n- 4-yl ) - 5- oxopent yl am no}
phenyl ] - 2- et hoxypropanoate (+) Mt hyl

3-[4-{5-(3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n- 4-yl ) - 5- oxopent yl am ui o} 25

phenyl]-2-ethox roopanoat.e_, -
B[4 {5 (3 4 di b @a@F@ém}S‘%‘ ]B!‘F‘ib"i‘ﬂ‘ﬂ& Aloxagin:d-yl)-3-oxopenty lna?‘§/n°$r%h°ny1]
phenyl ] - 2- et hoxym RO 6ic @tid or its salts ;
3[4{5(34D|h -4-yl W b= j .
phenyl]- 30 2- elhorpegar it atpdiahr G SRE AT Ty
PCT/ | B02/ 04274 {3g}hoxypropanoic acid or its salts ;
3-[4-{5:(3, 4- D hydro-2H benzo[ b] [ 1, 4] oxazi n- 4- yI) 5- oxopent yl am no}
phenyl ]- 2-efhoxypropanoic acid or its salts ;
3-[4-{5- (3, 4- Di lpydr oMkhybenzn(36{3 (3 mmmazzm-bmzy[bjtl,s}ozméryﬂ)ymmam}o}
phenyl]- 2-ethoxypropanoic acid or its salts ; 5 () Methyl
3-[3-{3- (3, 4- di FheH-2HABIRLBIBIF1, 4] oxazi n- 4-yl) propyl ani no}
phenyl] 2- et hoxy opme :3- (3#{3 qvatt-diyjdro-ZH-benzo[b][l ,4]oxazin-4-yl)propylamino}
3-[3-{3-(3, 4-di h benzol b 1%1 4] oxazi n-4-yl ) propyl am no} phenyl ]
-2-et hoxypropand’ ‘i XYPYP

3-[3-{3-(3, 4rodi r(»m:ﬂ BL[Mmmwa:oqmmmuﬂwmwnmlmomwl1

2- et hoxypropanoat e, ;
3-[3-{3- (3, 4- Di Hyd ’6‘8?1"20[&3][1 4]oxa2|n 4-yl ) propyl am po} phenyl ] - 2-
et hoxypropanoic acid or its salts ;

31313-(3,4-D1 pydro- 5%??@%@@?4,@:%-2‘}%8%%be1 Aok SpAbREb phERI} 3 2

ethoxypropan0|c
3-[3-{3-(83, 4-Di Spinbicacia bbitd skits}] oxazi n-4-yl) propyl am no} phenyl ] - 2-

3t sz%gr ?gap &Ijgl’(ggg 4953':{%2%%% e%égfﬁq)iﬁ:%uxam Kl)prowlg.mmo}phenyl]a-

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

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

propylamino}phenyl]-2-ethoxypropanoate ;
+) Methyl 3-[4-{3-(7-ﬂuoro-3,4-dihydro-2H~benzo[b][1,4]oxazin-4—y1)

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

25  propylamino}phenyli]-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-F1uoro-3,4-dihydro-2H-benzo[b][1,4]oxazin-4-y1)propylamino}

30  phenyl}-2-ethoxypropanoic acid or its salts ;



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

propyl am nidpixaiRy4 ]; 2 et hoxypropanoate ; (-) ' Methyl PCT/IB02/04274
3-[4-{3-(7-fluoro-3, 4-di hydro-2Hbenzo[ b] [ 1, 4] oxazi n-4-yl) 25

ropyl am no} phenyl] 2- et hoxypropanoate ; (t)

4-{3-(7-Fl uoro- 3, 4-di hydr o- 2H benzo[ b] f¢1, 4] oxa2| n- 4-yl ) propyl am no}
yl]-2-et hoxypropanoic acid or |ts salts ;

f\f{fB (7eflhlcj)g£rgr opanﬂ%x “?5?‘ éh)éﬁ‘i{%be%%éﬁg%b@% %Jz 81127?10

]

) phenyl]-2-ethoxypropan01c acid or its salts ;
{3-
I']-

h

[
e
[
e

h
6
7- Fl uor o- 3, 4- di hydr o- 2H benzo[ b] [ 1 4] oxazi n-4-yl ) propyl am no}

4-{3-(
heny 2- et hoxypropanoic acid or its salts ; (f) Methyl,
t

[

e

)e hoxyI 3- [;1b{ @(3 (:Mahﬂu hyd|2€bﬂﬁkb—h€§4r:{?[33@3£4(li1§ij]dnl\g?ﬁ+brnzb[b]5 AJoxazin-4-

r opyl ox en n ropanoat e

e!toho% 3- )[/4 (¥ prg Qg%Fﬁ%‘P’%gpfﬂ? BOBEE 1, 4] oxa2|yn 4-

1) PL g)r(JyI gX%/Zlb{e4 ey | }amdétﬁﬂhenylz}qﬂ{oﬁ_jbar[ﬁdtﬂo{ﬂ (3[,,4(1 dlﬁ}]'d;b-gl‘l{;bl;nz:[b][l 4]oxazm

e -3- ya xazi

)propgl oxy) beH9§W°P§laﬁfsh"cPﬁlY}£WP?p§‘F Eﬁ 8']6’ 10 (f) Methyl .

)e';) ?ggl gxg/fb{e n- 4 ( 3- (i hyda&%-be{g-g%bﬁ%i?j%—?ﬁ;ﬂ%m{b][l Aloxazin-4-

et hoxy-3-[3-{ % Z)P@PYS"Y%W%?%E)@FE ﬁe[’l 4] oxazi n- 4-,

2 hoxy- 3 B (413 (a 2°phﬁ%'r1)przﬁfa”°ate L AT o n A

)2” )E PL opy! gx%z b {er@)yl } aﬁrﬁg% enﬂg}%ﬁ@iﬁi iifl—?:ﬁ%ra?o aﬁ-benzl:)[b]l[l)4]oxaz1nl-4- |
oXy- béliziily dhigo oD oxazi n-4-yl ) propyl oxy

b | h d

2B hoxy 3. [ 4 (40 3t ( IAEH hyg 4@%@%@@%%&%2@?@?@ [y,

geEtZKIO} amBnE)gh{e4 o %’1@ Béﬂz%l}gﬁjndphaﬁyl]pi@mbts (- I )
X X

benzyl }yam nb‘phéﬁyl ] prSMEfH oi %:/ Lﬁ"xxge[gz{g[(gt‘{%gﬁlm%g @W@%@B’&% d

{4-(3-(3; 4-di hywlﬁro%!vbhﬂbwbb}m{noﬁheﬂﬂlmmam yl) propyl oxy)

p
3-
p
3-
p
2
3-
p
2-
yl
2-
y
2-
y
2-
yl
2-
y

@) . 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-i)enzo[b][1,4]oxazin-4»-y1)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]Jpropanoic acid or its salts ;

25 (B 2-Ethoxy-3-[3-{4-(3-(3,4-dihydro-2H—benzo[b][1,4]oxazin-4-y1)propyloxy)
benzyl}aminophenyl]Jpropanoic acid or its salts ;
+) 2-Ethoxy-3-[3-{4-(3 -(3,4-dihydro-2H-benzo[b][1,4]oxazin-4-y1)propyloxy)
benzyl}aminophenyl]propanoic acid or its salts ;
O] 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 ; |



benzyl } am nophenyl ] propanoic acid or its salts ; (+)

2- Et hoxy-3-[3-{4-(3-(3, 4-di hydro-2H benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl oxy)
benzyl } am RapesidydskPr opanoic acid or its salts ; (-) PCT/IB02/04274

2- Et hoxy- 3-[3-{4-(3-(3, 4-di hydro- 2H benzo[ b] [ 1, 4] oxazi n- 4-yl ) pr opyl oxy)
benzyl } am nophenyl ] propanoic acid or its salts ; WO 03/033456 27

PCT/ I BO2/ 04274 () Ethyl 27 .

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

yl) propyl an no} nyl T PE@PANOAL €2 ethby-3- 34d ydro-2H- -
2- et hoxy-3-[4-{3-(3, 4-di hgemo 2|—|--l~§en)§s)c-)[EL 1, Ié%ZHbenzo[b][14]th1azm-4

yl ) propyl am no} WHEW?}’ pming rhewdlpeopanagte(;- ) Et hyI .

2, thoxy. 3[4 (el 3. & dBhyArO- 20 beph b 56 dhaotl o iein+-
y1) pr opyl ani noj gb?ﬂawlld?fnefyiﬁa@ P-fala ity nzo[b][1,4]thiazin-4
2- Et hoxy- 3-[4-{ dih dro H-benzo[b][l 4]th|a2|n 4-

yl) propyl am o} pyenyl ] anoi c ~ )
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protecting gr 0u%$§",>’ @ﬁ%gﬁé%g%%%? IOPBM& dgﬂdjlap%r opriate to the

nol ecul e being protected. The stereoisoners of the conpounds form ng part
of this inventi X I -i‘&h& L@, aldinydiean- Single
enanti omeric fo&%hﬁx{]%a (c)lgog‘ ée%ﬁ@g@lr g ltga{tr)jl e or by conducting the
reaction in thequze{b]s[hébxuﬁn-ﬂﬁ'ﬁg@nﬂ&nmp}ﬂ}mﬂp@meﬂq:t heir single

enant i oner f9r mor by resolving the mxture of stereoisoners by

conventional” nethods. Sone of the preferred methods i ncl ude use of
m crobi al resol [2RNGR)]-N-(2-hydroxy-1-phenylethyl)-2-ethoxy-3-[4-{3-(3,4-dihydro-2H-

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

2S,N(1R)]-N—(2-hydxoxy—1-phenylethyl)—2-ethoxy—3-[4-{3-(’7-ﬂuoro-3,4-dihydro-2H—
20  benzo[b][1,4]oxazin-4-yl)propylamino}phenyl]propanamide

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

25 [2S)N(1R)}-N-(2-hydroxy-1-phenylethyl)-2-ethoxy-3-[4- {3-(3,4-dihydro-2H-
benzo[b][1,4]oxazin-4-yl)propylamino}phenyl}propanamide hydrochloride salt ;
[2R,N(1R)]-N-(2-hydroxy-1-phenylethyl)-2-ethoxy-3-[4-{3-(3 ,/4-dihydro-2H-
benzo[b_][1,4]oxazin-4~yl)propy1amino}phenyl]propanamide hydrochloride salt ;

30 '

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

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



resolving the diastereoneric salts formed with chiral acids such as

mandel i ¢ acid, canphorsulfonic acid, tartaric acid, lactic acid, and the

| i ke wher ewgyozaBsdss cabl e or 20 chiral bases such as bruci permsézvamna

al kal oids and their derivatives and the Iike. Commonly used nethods are
conpi |l ed by Jaques et al in "Enantioners, Racemates and Resol ution" (Wl ey
I nterscience, 1981). Mre specifically the conpound of formula (1) where
YRs represents OH may be converted to a 1:1 mixture of diastereoneric

am des by treating with chiral am pes, .ap no _acid m._no_al cohal s 25
derived from an‘i"l‘ﬂi‘&HPé‘% angd theixuseq i, reficine, iPB?Feﬁqof‘?ai ﬁegngrerpggp 8 | oyed
to convert acighariateufivalossnfpositionsccodtansing thearreiled simyltineowstpar te sanei t her
by fractional %ystal lization or chromatography and the stereoi soners of
conpound of forfM™ta (I) nay be prepared by hydrolyzing the pure

di astereoneric am de. The invention is explained in detail in the exanples
gi ven bel ow which are. 3

0 provided b f illustrati or
therefore shbul d not® geapgmg&eﬁal@gq IW? &oy%gexﬁogg@&ég?ﬁnﬁ,gﬁﬁ%ﬁ Son. WO
03/ 033456 PCT/ | Bodd @4Re/shbstéternolaquieomdy be protected according to conventional chemical

Et hyl 2- et hoxy- 3- (4- anj nophenyl ).pr opanoat e H . Wtti
sal %/ fromt riyet ‘fu"%?%{"ﬁg{/%ypﬁ%%%%ﬁoﬁ%‘%é? i bt\lﬁ%ﬁ .@@é‘g?"a&@“?,sﬁm ) gnd
yacH: (5_(I)_ % ih_n oi {e?ﬁ_agﬁzﬁl gimeﬂaylaﬁﬂylclhgﬁﬁd.dummkyml ethyd cb]oﬂqhacted% proteftHEydESESD gﬂd) OIat
: o this soli = Ni e e adde
in portions at Wu%%ﬁ%ﬁ@?@ﬁmﬁ %ngﬁ%?tgjr? O\J}:/aagﬁhs?tgrq ?‘Peagg?bwg“r 16 h.
The reacti onomn fir widehyde,ketallpioteictich fat kdtoretany thediket The ancghods offotnaationjand ‘

aqueous NHACLl. The qgrude.contains eth 0. .4- i - I+ ein
both Z and E st%&@?gﬁ‘bc?‘?r? C%ng e psS%Lethf’%e c@?ﬁ%‘gl{ﬁ?ﬁ%ﬁ%@ gér é§ 2g{;(lf;;’(r:{?énnamalt e
obt ai ned i n st emoktyle beisg prgecetedjenat ed using Pd (10%9/C - H2 (60 psi) (11
g) in ethyl acetate (150 m) at RT and chronat ographed 15 using ethyl

ggoe/; ate / hexane to jfj.chdediddthelsl df'the SoMPIRMIRForfing/hRC S URIsGhventich Ady Bs Vi el d

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 amides by treating with chiral amines, amino acids, amino alcohols
25  derived from aﬁinoacids; 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.



"H NMR (200 MHz, CDC13) S 1.16 (t, J=7.0Hz, 3H), 1.22 (t, J=7.0Hz, 3H),
2.90 (d, J=6.3Hz, 2H), 3.30 (bs, 2H, NH2), 3.35 (m 1H), 3.55 (m 111),
3.94 (t, JxfPo8¥M33sstH), 4.15 (q, J=7.0Hz, 2H), 6.62 (d, JHTABEL}O0L2H), 7.03
(d, J =8.0Hz, 2H). 20 IR (neat) cm 1l: 3372, 1738. Mass mlz (Cl): 238
(Mr1),192 (M- OC2Hs). Example 2 Ethyl

2- et hoxy-3-[4-{N-heptyl -N-(21-bronoet hyi )34 am nophenyl] propanoate . CO2Et
Brar,.~ ~J Ot 25 Step 01 A m xture of ethyl

2- et hoxy- 3- (4-ag_no nyl ) propanoate (5 g, 1 eq, 21 mmol) obtained in
preparation 1, M&e omde (18.8 g, 5 eq, 105 nmol), and anhydrous WO
03/ 033456 35 PCEthyB2244g-344and0phedyl)psoppno8eeq, 105 nmol ), was heat ed at
70 Cin DV (100 m), for 16 h. The reactlon(fgléture was -diluted with

et hyl acetate, washed with water and resi due was

chr omat ogr aphed using a m xture of ﬁ: ac@Hte and hexane as diluent to
af ford nonoheptyl ated product as tl'llﬂ k liquid (3.85 gm vyield 55%. 5 'H
NVR" (200 MHz, Cl@'{%q 8: 0.88 (bt, J=6.3Hz, 3H), 1.05-1.42 (m 15H) 1. 42-
1.68 (m 2H), ? =6. 6Hz 2&%@8&%&@0 gt, 9=(26§HZ 52|—|) 1)2 2

1H), 3.44- 3564W1mgsﬂll)ff°ns“§ﬁ1y’(%* moacefate (46.9 g 15 ¢ fﬁé 6. 55
(d, J=8.3Hz, 2HJ ((ﬁi%gslj;: 1322Hhmol) Wa$ prepdred inrTHE. (3’599161) atlorCy. 10
2 44 1%2»5 i e s B ) RSB A

pr oduc g, ilf

excess di br 0met°b%@tﬁe11@s1ﬁﬁﬁg dofutibs RaeRERAQE RITEY 16 RUEhelk240ldn 3kt veps 3 eq,
T xt ur e was di | diled R HplieaRt ae] HRSHELTLA e GPioa AP A1 Th

m xt ure was d|| W The
resi due was maiﬁgfhaﬁmaﬁate%omMm@wa&oﬂmm ghcetate and hexane as
diluent to y| eId et

2-et hoxy-3-[4- (N hept yl -N-(2' - bronoet hyl ) } am nophenyl ] propanoat e as thi ck
liquid Step (i)
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 IMHz, CDCls) &: 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, NHy), 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
| BT\/\NmEt |
25 NAANH
Step (1) -
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



(1.98 g, yield 509. 20 'H NMR (200 MHz, CDC13) S: 0.88 (bt, J=6.3Hz, 3H),
1.05-1.42 (m 1413), 1.42- 1.68 (m 211), 2.90 (d, J=6.6Hz, 2H), 3.28 (t,
J=7.3Hz, 2Wy@o3e33se3- 45 (m 31D, 3.50- 3.70 (m 3H), 3.96pcraBoz@2AHz, 1H),
4.17 (q, J=7.0Hz, 2H), 6.57 (d, 1=8.3Hz, 2H), 7.09 (d, J=8.3Hz, 2H). IR
(neat) cm: 1747. 25 Mass mz (Cl): 442 (M 79Br)+1), 444 (MBr8)+1). WO
03/ 033456 PCT/ | B02/ 04274 36 Exanple 3 I\/ta%l yl
2- et hoxy- 3-[4- (N-heptyl am nonet hyl ) phenyl'| propanoate Step i 5 Met hyl

3-[4-fornyl phenyl ] -2-et hoxypropanOate ( o 1 8. | ) obtajined in
preparation 5, ‘viél&w@éﬁigné %a@ﬁé“%éjb’ T’a%ﬁ?“gﬂg.aﬂggqo‘ln)&éﬁm@ ”)Pl)a‘ﬁ[)% " of p-
TSOH H20 wer et #fadsiin DGMubeARasTHilkied HifNbghyliéoatd, Guisikionies walbr @l trisal ed

nmol ecul ar sieves (4 A). The reaction mxture was fllg%%%é %_‘E‘{&%gg celite
after 24 h, at Therresidie WhEclrpmatpgiinbedydaing;p Rt ofi ! AESH™S Wshed
with aﬂgeousdsoﬁﬁl}éﬁhlbfaﬁ@ﬂd(ﬁﬁﬂhmﬂ@la&d MudLaEﬂﬁhkmqefd (maﬁgﬁrﬁeﬂﬂgsm)ﬁli um sul fate
Lo el et e T ek ooy b ' o ToL S, BTG4 R ) h s opanoat
2- et hoxy-3-[4-( Lyt Pt 6hottz) ZHNG BYS (tPT-GrsMzOZIe 3. bR aRimd1 H), 3.44n st ep
(i) above (2.95%?@%?'%?2%% ﬁm hﬁgl_ 0 1) r(t_ ted Wi th
conc. HCL (8503164 (m, &), 3P4db Trediiz, 15‘5‘5‘{-{;2% u?rﬁé@#bb%?%ﬁ‘gdrﬁ-ﬁ%’( 5 ng, 1
eq, 8.51 mml)7_@a(cgj.§g.3lﬂ)§}1progress of the reaction was nonitored by TLC.

After 2-3 h, the reactjon mxture was diluted with ethyl acetate, washed,

with aqueous soR(nest) pc:ad3B®date and dried over anhydrous sodium sul fate.

The residue 1\6653,%Qsﬁﬁkr(@?ﬁiﬁqmmﬁﬂﬁbmbﬂﬂﬁ)ﬁt hanol and chloroformto afford
the title conpound (1.7 g, yield 60% as viscous liquid. "H NWVR (200 Mz,
CDC13) 5: 0.86 (bt, J=6.3Hz, 3H), 1.14 (t, J=6.8Hz, 3H), 1.20- 1.40 (m

9H), 1.50-1.70 Qgp@@ll)., 2.60 (t, J=7.4Hz, 2H), 2.98 (d, J=6.3Hz 2H), 3.22-

3.41 (in, 1H), 3,.28-3.67 (m.1H .. 3.7 3 , , t
J=6. 3Mz, 1H), 3be ?1.02%161@&513‘5‘9/*5%\9&6 sz#fﬁsgﬂsﬁ?‘l?‘a ?b‘g‘g“’?‘.( ﬁ’lﬁa’@ﬁﬁé tﬁgé“? neat)
cm': 3500 (br) with%4&ss dibromoethane (10 eq) in presence of anhydrous K>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, CDCL) 8: 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("Bry+1), 444 (M(Br* )+1).



Mass mz (C): 336 [Mr1l]. WD 03/ 033456 PCT/|B02/ 04274 37 Exanple 4 Met hyl
2- et hoxy- 3- (4- am nophenyl ) propanoate H2N : CO2Me OEt 5 Et hyl
4-nitro-2-gexysaksnamate (10 g, 1 eq, 37.7 mol) obtai nececmBsi/en74 i) of
preparation 1, was treated with activated nagnesiumturnings (18 g, 20 eq,
754 mol) in dry nethanol (400 ml). The reaction m xture was refluxed for
2-3 h, and allowed to stir at roomtenpegature for 16 h. The reaction

m xture was diluted with ethyl acetate and quenched with col d aqueous
ammoni um chl ori dg. The_organic | ayer 10 was washed with water and bri ne.
The residue was ographed using ethyl acetate and hexane to afford
the title conpouviethgb2-kthoiy-8-[4-N-Beptylnmindméaiyf)phényl]pidRaie®© MHz, CDC13) 5:
1.64 (t, J=6.8Hz, 3H), 2.90 (d, J . =6.3 Hz, 2H), 3.22 - 3.42 (m 1H), 3.42
- 3.65(m 2H), 3.70 (s, 3H, 3.9 (t, 3 =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 (d): 224 [ Mtl]. Exanple Met hyl

2- et hoxy- 3- ( 3- am nophenyl ) propanoa&te H2N,,,-,,,,., -~C02Me 20 OR St ep (1)
Wttig salt fromtriethyl 2-ethoxyghosp oCQtMe (34.3 M, 2 eq, 132
mmol) and NaH (50 %in oil) (6.2 , 4 ﬁ%mml)was preparedin TH a
(350 M) at 0 9C. To this solid 3-ni ehyde (10 g, 1 eq, 66 nmol)
was added in porggd at 0 25 C. The resulting solution was stirred at RT
for 16 h. The re—ac%"ljon mxtureee\é\ﬁ diluted with ?terqgk cet(glielaa.nd washed
wi th aqueous NHMpthyh3i-formylgheaghind-sfhoxyniepageate (4. ) fhHate in

both Z and E st epgqirtiefies, Shepfyfantne Q9f783|1ﬁh 86%),. 8.51 mmol) and cat. amount of p-
TsOH.H,0 were taken in DCM (40 ml), along with few pieces of activated
ﬁolwulu sieves (4 A). The reaction mixture was filtered through celite afier 24 b, at
RT and the filtrate was diluted with DCM and was washed with aqueous sodium

10  bicarbonate and dried over anhydrous'sod{um sulfate to yield crude methyl 2-ethoxy-
3-[4-(N-heptyliminomethyl)phenyl]propanoate '

Step (ii)
The crude methyl 2-ethoxy-3-[4-(N-heptyliminomethy])p]:genyl]propanoate obtained
15 instep (i) above (2.95 g), was dissolved in methanol (40 ml), and treated with conc.
HCI (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;) 5: 0.86 (bt, ]=6.3Hz, 3H), 1.14 (t, ]=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 (4, ]=7.8Hz, 2H).
IR (neat.) cm™: 3500 (br), 1748.
" Mass m/z (CI): 336 [M+1].



WO 03/ 033456 PCT/1B02/ 04274 38 Step (ii) The crude conpound (15 g, 1 eq,
56.6 mmmol ) obtained in step (i) was dissolved in nethanol (250 m). To
this ammoniw@ebesiass € (35.6 g, 10 eq, 566 nunol) and 10 %pEr/BL62040 Q)
was added and the reaction mxture was stirred at RT for 16 h. The catal yst
was filtered and the methanol was condensed on rotavapour. The reaction
m xture was diluted with ethyl acetate angi washed with water and brine. The
resi due was chromat ographed to yield nethyl 2-ethoxy nmeta am no. cinnanmate
as (E) and (2) isoners (10 g, yield 75%9. 10 Step (ill) Methyl 2-ethoxy
meta am no cinnamate (10 g, 1 eq, 42.5 mmol ) obtained in step (ii) was
treated with nagﬁgﬁ,hum(zo 4 g, 20 eq, 850 mmol)' and dry nethanol (500

m). The reactign re S re for and allowed to stir at
room t emper at ur évlfby IL‘] -%\Q?“FHBW'&&% ?'3?1 r?1;t>?ture was diluted with ethyl

acetate and quenched with cold aqueou OsMehl ori de. The organic
| ayer was washed with water and bri ne E?SI due was chronat ographed
usi ng ethyl acetate and hexane to thg itle corrpound as. vi scous
liquid (8.06 g, yield 80% 20 'H 8:,1.15 :

J=6. 8Hz, 3H),5 2&1@1(@@—2@%@%‘@@0@ qu"ﬁgw mned, it sfep ((‘é %5 (m
%"%6 ?t 70J(§ Sa?(epar%ugr} 1{ tvas drefediith abfilated Sméplesiun® tlﬁﬁmgs( GﬂISOngIO ap 758H)

(Mr1). 25 Exanplreme) (nsywlae neatze %QC g’bx}'hgge?%m&m?‘ﬁ%‘ﬁ%ﬁﬁtf“ﬁ%&’% % mﬁ« N 30
WO 03/ 033456 PCTuhE0P4004i2 étrosidl t&p%[:htl.(rb Yor 6 ha Thotendtion lfmﬂﬁre was diluted with
(5)-(4-nitr opheny ly% acaelta?en;.nr(]i%uenche% mfh co?d aqueou; aﬁlrrﬁoﬁunrp chlode: THJ or%celayer
10 was washed with water and brine. The residue was chromatographed using ethyl
acetate and hexane to afford the title compound as liquid (6 g, yield 72%). |
'H NMR (200 MHz, CDCl3) 5: 1.64 (t, 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 =68 Hz, 1H), 6.61 (d,J =
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 S
Methyl 2-ethoxy-3-(3-aminophenyl)propanoate

U &
Step (i)

Wittig 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
o5  °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 Z and E stereoisomers (15 g, yield 86%).

20



(50 nm.), H2S04 (1M 60 nL) and acetone (150 nL) at -5 C, was added under
stirring, a solution of sodiumnitrite (9.85g, 142.8 mol) in water (40 nlL)
drop W se wo¥4Rkssds PEri od of 30 min. The reaction m xturepg@gsdiossssed
at:--5to 0 Cfor another 1.5 h, followed by stirring at roomtenperature
for 16 h. Acetone was renoved and then the reaction m xture was diluted -
with 500 nL ethyl acetate. Organic |ayer s -washed with brine, dried
over anhydrous Na2SO4i and concentrated. "The crude nass was purified by
crystallization fromisopropyl acetate (9.0 g, 96 %9. 10 Mp: 134-136 C
[a]D: -25 : (c 1.0, I\/EG—i) HNNR(CDC13) S: 3.04 (dd, J = 14, 7.8 Hz, 1H),
324(dd J-1S’tepgx : 4.39 (dd, J = 7.3, 41Hz 1 H, 7.42 (d, J
8.7 Hz, : d J =238 '345 3180, 2927,
1715, 1515, 134'§he°f& Wg“fm@%gﬁ)e%%?mgwg %ﬂ% °Ft€‘ Yras dissblve 43
(S) - 2- Hydr oxy- 3métiariel (zsommwltmpmmoﬁmmcfommsegpngeq,gasﬁmmmq 10 bt ai ned

was e chnciUedaos) s 8RR 2nd e R EME vas e da RE S5 4B . “The

reaction m Xt uretalydt was ﬁﬂt&ﬂﬂraﬁd ﬂeeﬁbthunbhwmmdansedsmdmmﬂwcdhbmhm

Et hanol was condensed o r ot av nd the, r I S i n ethyl
acetate. O gani TIPS a}élﬁ%%ﬁyﬁ t?%?] Délquaégelfgm%hodl R R, oenrg?gu wat er ,
brine, and thenwslydhesinogeiphadtoyideld methyNaB6RY, menanioo cioxaniates €E) anb€Z) r ed

product was obtai ned from% rude mass by crystallizing from
di i sopropyl et hetsopes (1 0g, yi5 /g)a 25 Mp: 74-76 C. [a]D: -13 (c 1.0, MeOH)

"H NVR ( CDC18) s, 1.30 (t, J = 7 Hz, 3H), 3.06 (dd, J =14, 7, Hz, 111),
325(dd J— 43, H 1H),425(q,J:7Hz, 2H), 4.25 (dd, J = 7,
4.3 H, 7‘Qi’é)a—srHz,2H),8.16(d,J=8.7Hz,2H).30|R

(neat) c m t 3 48R thyPD-ethoxylmieta ,am]xﬁ]@n_aﬂ:&d o g, w_mgzzﬂ mmpiTobtain@dlid sfepidil) . WO
03 022450 PO e S 0 e 44, JP e by 8o
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, CDCly) 8: 1.15 (t, J=6.8Hz, 3H), 2.96 (d, J=6.9Hz, 2H), 3.22 —
3.42 (m, 1H), 342 - 3.65 (m, 2H), 3.70 (s, 3H), 4.01 (t, ]=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 PR —— e

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

,©/\_<C02Et
H OEt
H,N
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mol ), obtained in step ii above, nolecular sieves (4 A) (5.0 g) and
powdered Ag20 (13.8g, 59.8 mmmol) in dry acetonitrile (100 nmL), was added

et hyl iodi®e dsfesfisél, 5 79.8 mmol) at room tenperature. ThreTnBeMU42AN
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 qgsi red product as viscous liquid
(3.59, 67%isolated yield). Unreacted starting material was recovered (900
ng) which could be reused. 10 [a]D: -26 (¢ 1.0, MeOH) '"H N MR (CDC13) 6:
1.15 (t , J =Stepd 3H); 1.26 (t, J = 7.1 Hz, 3H); 3.10 (d, J = 3.8 Hz,

1) 313 (S, Mg sofutibdof: {(B0g6%7.6 Mmdl}n o Biofide bBidlater) = 7. 5,
5H)4 Hz, 1|(—|)S; Al,ﬂ_'%als (f%ﬁ‘]&é'%ad'(zﬂ;&,_?zp&%bm( £047.6 Mmdlf i a e Ofietate

J

(

. © 7.43.(d,.J = 8,6 Hz, - 8.15 (d,
= 8.6 Hz, 2H)(50 mip, HE$QudM,)60cml) _%"Gt,°ni%z§$,mﬁ)6ﬁf4‘,58fgﬂaﬁ aﬂ%e%‘.’ndﬁfass Eﬂz
Cl) : 268 (MrIiringSt &dtution\o¥ sédilm it (9.8506 1 4p0Bm3) (i whted (40 RIS dydp)wiseOpi onat e

(6.0, 25.3 mmol), obtained in step (iii) above, . di.ssql, i n.dry
met hanol (100 rAver 2 wyiodaf30dainy Theowse %%ﬂ'@d"”ﬁﬁ“%‘"ﬁ&?%%ﬁ o9 and was

hydr ogenat ed usj §if {3H6W%&H08 stBSy 4t260np Smpefatite for 46 h. Addt@eveac¢nord adkt ur e
was filtered through celite, and the fjltrate oncent.r at rovi de
a syrupy mass. trencthe reaghion mixhue yps g’?‘ﬁﬁfdw’iﬁh?@urﬁﬁ%ﬁ’yg c’lcégc' 9%5?%%}}[%? P -14.2
o, by L g ) = oair 21, .30 (bs.
. , 1. t, J.= 7. . . J = 6.3z, , 3. s,
OH, NH2), 3. 24-Vespprified byjorystal ?@89%?"?05°?‘E?P§’1fi95‘?‘e§9.%% 9??,5)& = ' 6.3Hz, 1H),
4.15 (q, J 30 7.-Mb134285°C6.62 (d, J = 8.3Hz, 2H), 7.03 (d, J = 8.0Hz, 2H).

IR (neat) cm : 3372, 1738. Nass mz (Cl) : 238 (Ml),192 (M- OC2H5). 30
VO 03/ 033456 Py EdB1©4P7 M@ Ecanpl e 7 (S)- Et hyl

2- met hoxy- 3- (4- giREREEOL) S8 QRi@) 2 a4 HEHz, 1H), 3.24 (4, T = 14, 4, Hz, 1H), 4.39
. (dd,T=17.3,4.1 Hz, 1H), 7.42 (d, = 8.7 Hz, 2H), 8.16 (4, ] = 8.7 Hz, 2H).
IR (neat) cm’1: 3485, 3180, 2927, 1715, 1515, 1343. '
15 Mass m/z (CI) : 212 (M+1).
Step (i)
(8)-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,SO4 (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. :
‘[odp: -13° (¢ 1.0, MeOH)
'H NMR (CDCls) &: 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 (g, J =7 Hz, 2H), 4.25 (dd, T =7, 43 Hz, 1H), 742 (d,T=8.7
Hz, 2H), 8.16 (d, J = 8.7 Hz, 2H).
30 IR (neat) om™': 3432, 2924, 1736, 1518, 1347.
Mass m/z (CI): 240 (M+1).



5 Step (i) To a mxture of (,S)-Ethyl 2-Hydroxy-3-(4-nitrophenyl)propionate
(12.5 g, 52.3 mol), obtained in step (ii) of preparation 20, and powdered
Ag20 (36.3“@032(;532456 mmol) in dry acetonitrile (260 nL) was raddBel/eaet4hy|
iodide (13 nm, 209.2 mml) at |10 roomtenperature. Activated nol ecul ar-
sieves (4 A (12.5 g) were added and then the reaction mxture was stirred
at roomtenperature for 16 h. The reactiqp m xture was filtered through
celite, and concentrat ed. The crude mass was chromat ographed using ethyl
acetate and hex to obtain the desi red product as viscous liquid (10.0
g, 75%. 15 | 30.1 (¢ 1.0, MeOH) 'H NVR (CDC13) 6: 1.24 (t, J = 7.1
Hz, 31D; 3.09 (1:5 angmﬁe LofHES)-Eftyl) ;2-Bydtéky(3(4-uitrophe@yl)pragionateH@; 778, 3%9§s, 3H);

3.96 (dd, J = 5.

7 39(& =8, 6Hz, ?ﬁ?l)é’b%é?l%‘%g‘gg%ﬁévﬁ'rﬁ”gﬁ“‘i‘% °H§%@)M§%R%%é§w‘i‘i‘?ﬂ‘?g’%04

%52rrét hé§333 291 %ﬁgﬁb&mﬁg dzﬁm(omg:zf(%@),(ww achél) eﬁmmgﬂ;; :;Lh step
b T Bg‘]”ﬁ'@ﬁe eateP ot d

Sdlied 205 Pl Crighateigy mise ﬁm@mm aebico iRl B (B T T or

3-4 h. The r eact ' On 29 /M @g@e Wa%tgjfllalcé %d ﬁ%ﬂ&% oﬁt@n'tﬁﬁdesﬂ’@&iﬁroduct

concentrated to%™ omat ogr a usi et hyl
acetate / hexanﬁsv{smsde@idr €315gr 61% cisolateds yiedd)l Afnpsictad statrmg;lmatqnqhmdtS(? 0 g,

guantitative). [a]lD. ,-14. 1 .1. 0 ?%% Chiral HPLC. >98 % ee. WO
087 053406 45 PCPrvESs b Shidigha % 8 1.23 (t, J = 7.2z, 3H), 2.91
(d, J = 6.1h, 2H), 3.30 (bs, 2H, NH2), 3.34 (s, -3H), 3.88 (t, J = 6.2Hz,
1H), 4.17 (q, J3. = 7 62 (d, j = 8.3H7, 2H), 7.01 (d, J = 8. 1Hz,
oH). 1R (neat) @14?"2§§zé°2%?é8 2932 1739 1627, 1519. 5 Mass mz (d):
223 (M), 234 (MELNMRL@DEC5: 1054, T =7 Hz, 3H); 1.26 (t, I = 7.1 Hz, 3H); 3.10 (4, = 3.8

Hz, 1H); 3.13 (s, 1H); 3.16-3.35 (m, 1H); 3.45-3.65 (m, 1H); 4.03 (dd, ] = 7.5, 5.4

Hz, 1H); 4.21 (q, J=7.2 Hz, 2H); 743 (d, J = 8.6 Hz, 2H); 8.15 (d, J = 8.6 Hz, 2H).

15 IR (neaf) cm™: 2980, 1747, 1604, 1521, 1347,

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

Step (iv)

(S)-Ethyl 2-ethoxy-3-(4-nitrophenyl)pro;;ionate (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.

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

25 'H NMR (CDCly) &: 1.16 (t, J = 7.0Hz, 3H); 1.22 (t, J = 7.0Hz, 3H), 2.90 (d, ] =
6.3Hz, 2H), 3.30 (bs, 2H, NH;), 3.24-3.42(m, 1H), 3.50-3.70 (m, 1H), 394 (t, J =
6.3Hz, 1H), 4.15 (q, ] =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).
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Exanpl e 8 Et hyl 2-isopropoxy- 3-(4-am nophenyl ) propi onate H2ZN 10 Step (1):
4-nitrophenylalanine (5 g, 1 eq, mMmol) was added in portions to a solution
of dry et Renednsssgs) and thionylchloride (nL) at -5 C |t poagBex/04eT4ed at
that tenperature for 15 anot her one hour, followed by stirring at RT for
16h. The reaction m xture was condensed on rotavapour, azeotroped with

tol uene, and then dried over high vaccumypunp to obtain

4-ni trophenyl al ani ne ethyl ester hydrochloride as white solid

(quantitative yield 720 Step (ii): 4-nitrophenyl al ani ne et hyl ester
hydrochl ori de ( eq, 7.28 mmol) obtained in step(i) was dissol ved
in ethyl acetat gg(ﬂﬁﬂmthoms{hmmmp(@mwg 0.5 eq, 3.64 nmol) was
added and was stirred for 15 mn. The reaction m xture was washed wth ag.
NaHCO3. The organic | ayer was dried (Na2SQY ﬁﬂhEbndensed to obtain 4- 25
ni trophenyl al ani ne ethyl ester as thick Eﬂﬁ d$ g, 89% . Step (iii):

4-ni trophenyl al ani ne ethyl ester (1.HNT; eq, 6. 51 nmmol ), obtained in
step(ii) above was dissolved in chloroforn1(33 m.). To that glacial acetic
acid (20 L, 6.05 30 eq, 0.33 nunol), and isoanylnitrite (958 L, 1.1 eq,

7.16 mmol) were d and the WO 03/033456 PCT/|B02/04274 43 reaction

m xture was heated at reflux f JThe act i xture ut ed
with chloroform andT Msm%a'gﬁ@g (%35(0%?‘3;&{3, o éf?\p P o %Va
dried (Na2SO4) 5@@%35151%&5@@!1:( Sepl(lij 6fprebpration 20, yied posuderst Agzqm&:la g,assst ep

\(MIB.\S/) di l'ggl {/Iegu: (rj\m(l‘%} 1}?34‘*‘5266?1"8%&60(@‘} w%cém&yﬁm&ﬁ%ﬁ%n aZ:"g% C a ILIIn![ ). of
Rh2( OAc) 4. 2HG0 (:33n {mapmﬁsaacmend&umv)es (o) (3218 g)iwera dddedand tha theon
Condensed.  and MENMLRETE ReniieL Aoy Lps oy BF L6hy B AR miboe. e
organi c layer Westeasieuphwekis, a8 taicertiard Diticeeude dmissehs chiva@B@rphedusihg
concentrated. C%lthlwnace(t:arg grriaﬁexg.ne% %] %b St'hé] gesn'ecgI ¥rod9t:q£% %&s@o@snﬁjquxd (10.0 g,
75%).
15 [alp: -30.1° (c 1.0, MeOH)

IH NMR (CDCl) 8: 124 (t, J = 7.1 Hz, 3H); 3.09 (d, T = 5.4 Hz, 1H); 3.12 (4, T =

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, ] = 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) for 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.



hexanes, provided the desired conmpond ethyl 2-isopropoxy-3-(4
ni trophenyl ) propionate (1.25 g, 61%overall). "H NWR (200 MHz, CDCl13) 8:

0.92 (d, Jwobséssi 3H, 1.16 (d, J = 5.8 Hz, 3H), 15 1.p¢tnBbaoad7~ 7.4
Hz, 3H), 3.00-3.10 (m 2H), 3.52 (quintet, 1H); 4.08 (dd, J = 8.7 and 4.8
Hz, 1H), 4.21 (q, J = 7.4 Hz, 2H), 7.43 (d, J = 8.7 Hz, 2H), 8.16 (d, J =
8.7 Hz, 2H). IR (neat) cm 1: 2975, 1747,,1602, 1522, 1347. Mass mz (d):
282 [M+1] 20 Step (v): Ethyl 2-isopropoxy-3-(4- nitrophenyl)propi onate (1.52

g, 5.4 mol) obj ai ned 1 essure
of nol ecul ar hycﬁ @R‘Fﬁ?g‘s Flié’@((bé/’?ﬁ(ziégi %%)?r@sﬁ gg 938 *acetate
(200 ni) at rooNmLERBENGIIH)E3BDL, B=%2Hz,TH)341de(q;Iecﬂmz;aﬂ’(),wmaed,ﬂs-ol at ed
after fllterlng the react.i r’rk ﬁéjrmand concentrating the 25 filterate
under reduced p Qio(ﬁulrm Hr4 t ography of the crude mass using

ethyl acetate apd nea aﬁrésm Qu5]12982f 1m39,4€87,1619. conpound et hyl |
ébé"&:&""’é&ism a? GRS AL AR ok, 35 P gveraly ), AR
1.23 (t, J =7.0 Hz, 3H), 2.80-2.95 (m 2H), 3.49 (quintet, 1H); 398(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 (d, Jg=,8.3gHz, 2H). WD 03/033456 44 IR (neat) cmi: 3455, 3371,
2975, 2929, 1737; ~1519. Mass mz (Cl): 252 [Mrl] PCT/ | B02/ 04274

Representati ve Wwi@pmﬂogy-aimamm»pbmyﬂpm@ionahe formula (1) have been
converted 5 to conpounds of fornmula (11) Exanple 9 Ethyl

3-[4-{3-(3, 4-di hydro 2H benzo[ b] [1, 4] oxa2| n- éb&%{)propyl am no} phenyl]
- 2- et hoxypropanoate "H 10 Step (i): A

3, 4-di hydr o- 2H benzo[ b] [ |, 4] oxazi ng N( g, ﬁﬁq, 22.2 mol ), 1, 3-
. 2 . ‘.
10 '

Step (i):
. 4-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
1s  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 (ﬁj:
4-nitrophenylalanine 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. NaHCO;. The organic layer was dried (Na;S0;), and condensed to obtain 4-
25  nitrophenylalanine ethyl ester as thick oil (1.55 g, 89%).

Step (iif):

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



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 reacti omo opv3ssssr e was diluted with ethyl acetate and \wCIiiBoR/ew214h wat er
and brine. The residue 15 was chronmat ographed using ethyl acetate and
hexane to yield 3-(3, 4-D hydro-2H— benzo[ b] [ 1, 4] oxazi n-4-yl ) propyl brom de
as liquid mass (2.6 g, 47% "H NVR (200 Mz, CDC13) 8: 210-230(m,
2H), 3.37 (t, J=4.4Hz, 3.40 - 3.56 (m 4H), 4.25 (t, J=4.3Hz,

?l\/?ggé r ?_ﬁ? (m _fg{c%}dé:%%a w%gat%%?a f% 1@ &11510%@ regcl«\f{ozl%@&&ﬁe \Kgﬁiﬁluted

2- et hoxy- 3- (4 amﬂn@ﬂ@ﬂ@k@p@p@aﬁm@d(wﬂgaq Nﬂé@oss Prewsig laxmwm@wdl n

exanple 1, 3-(3, %% ki #b ?Lﬁmgﬁ gyl ) propyl bromide (2.36
g, 1.1 eq, 9. 3(1'41&2% ?Ig{)bt al ne @%n stiep aboi\I/hé1 and anhydrous K2C03 (3.5

g, 3 eq, 25 25 mol), were heated at 70 Cin DW (40 m) for 24 h. The
reaction mxtyr?%@ﬁ .diluted with ethyl acetate, washed with water and
brine. The residu Wgs chr omat ogr aphed usi n a mxture_of ethyl acetate

and hexane as elThediquiddlafgod & eane18 mmof)dh dn glep it} veas Gissolyvedqigi d
(1.04 g, yield Mﬁwﬁgﬁ%&m&mﬁ@ﬁ&mﬂ&m(m%ﬁ%g(ﬂﬁ CDC13)

1.17 (t, J=7.0Hz, 3 (t OHz, 3 2.90
(d, J=6.8Hz, 2H)0.023e00.12 mmely wasipddedgnd the Z?CHO'BWIGrﬁvaSsH)Hedsatzmom 3. 62

(m 1H, 3. 95 (ttem l_ﬁerftuﬁ;"%r 13@1&;&0&501 wihk cohdéried, 460 thé r@etididmixdm vz, 2H),
6.61 - 6.85 (m 4 , . .211). 5 1K (neat) cm ;3396 (br)

1740. Mass # z dilateg withjethy, M.p@}e T'B(gmcelaqug wag Whe with water and brine, dried

3-[4-N-hept yl - N-2;503), 0atfd- Sorderfibated.d Lo a@maoérahy,( dsifi efhyRZbétatd- antO
yl ) et hyl am no} phenyl ] - 2- et hoxypr opanoat e

3- Ox0- 3, 4- di hydrhs¥anes,pe PFOfdsa] 1 Bg| oxdesirede (°%‘B°‘?‘|1g ethyd, Arigapyoront$it-
2- et hoxy- 3-[4- {ﬂ}h&]ﬁ@ﬁm;a dgl&a&e (Mmmhyéraﬁﬁm nopheny! ] pr opanoat e.(500 ny,
1eq, 1.13 ol o bt ai ne nd_anhydrous K2C03 (468 3 eq,
3.39 mol ), (200MI-Iz,CDCl3) 092(dJ 5.8 B2 SH), 116 (4, 7= 5.8 Hy, 380,
15 1.27 (t, J = 7.4 Hz, 3H), 3.00-3.10 (m, 2H), 3.52 (quintet, 1H); 4.08 (dd, J = 8.7 and
4.8 Hz, 1H), 4.21 (q, J = 7.4 Hz, 2H), 743 (d, J = 8.7 Hz, 2H), 8.16 (4, J = 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, CDCls) &: 0.97 (4, 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 (q, J = 7.0 Hz, 2H), 6.61 (d, J = 8.3 Hz, 2H), 7.03 (d, = 8.3 Hz,
2H).



15 were heated at 70 Cin DW (6 ml) for 16 h. The reaction m xture was
diluted with ethyl acetate, washed with water and brine. The residue was
chr onmat ogr suesh3vsscng a nmixture of ethyl acetate and hexaoagBemoddid uent to
afford the title conpound as thick liquid (363 ng, yield 63%. "H NVR (200
MHz, CDC13) 8: 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, 4=7.3Hz,.2H), 3.30-3.45 (m 111),
3.50- 3.70 (m 3H), 3.97 (t, J=6.6Hz, 111), 4.08 (t, J=7.3Hz, 2H), 4.17 (q,

J=7.0Hz, 2H), 7 (S..1. -8’ 6.99 (s, 411). 7.10 (d.
J=8. Oz, 2;)'). |ﬁ‘?“ﬁ%tgﬁ‘l'g#?’-”g?%?&%ﬁ%é’%133%?’)2@%11 (M+(1)S . 25 2/\0 (
03/ 033456 46 PCMakBAR/(0D275% [Bieipl e 11 Met hyl 3- 13-{3- (3, 4-di hydr o- 2H

benzo[ bl[ 1, 4] oxazi n-4-yl) propyl-am no} phenyl |- 2-ethoxypropanoate

, NCO2Me OEt 5 Step (i): A m xture of
3, 4- d| hydr 0- 2H Reptmbiail{rdsx&inpbeawherem(c&nﬁo@ds of teformmga () have lbyen con@rted
di brom)propane n p 9 2 mmol ) and anhydrous sodi um carbonat e
(7.05 g, 3 &q, °PH§’8|°%°F“HS DVF (200 m) was heated at 70 C for 16 h.
The reaction rrEthpvaas diluted with ethyl acetate and washed with water

and brine. The i tate and
hexane to yi el dbﬁyeg#%{%gﬁwgﬁ%g%?gﬁg??%aﬁoxa%ﬁhwkvlﬁl)ggr opyl -brom de
as liquid nmass @RerylleR-ethggyproparodteR (200 MHz, CDC13) 8: 2.10 - 2.30 (m
2H), 3.37 (t, J=4.4Hz, 2H), 3.40-6%.56(m 4H), 4.25 (t, J=4.3Hz, 2H),

6.60 - 6.90 (m aromatics, 4 ssymz (Cl): 255 (M9Br)), 256
(M79Br)+1), 257 (MBr81)), 25 81) +l @Dght (h): Met hyl
2- et hoxy- 3- ( 3- am nophenyl )propanoatﬁﬁm%ﬂ, 0.89 nmmol) obtained in
exanple 5, 3-(3,4-di hydro-2H benzo[ A oXazi 9 -yl ) propyi brom de (253
my, 1.1 eq, 0.98 mmol) obtained in step (i) above, and anhy_drous Na2CC3

(285 ng, 3 e, Step (1):

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 ethy] 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) §: 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("Bn)), 256 (M("Br)+1), 257 (M(Br*")), 258 (M(Br*')+1).

20
Step (if):
Ethyl 2-ethoxy-3- (4-ammophenyl)propanoate (2 g 1 eq, 8.4 mmol) obtained in
example 1, 3-(3,4-dlhydro-2H-benzo[b][1,4]oxazm-4-yl)propyl bromide (2.36 g, 1.1
eq, 9.3 mmol), obtained in step (i) above, and anhydrous X,CO3 (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%).



2.68 mol) were heated at 70 Cin DM (5 m), for 24 h. The reaction

m xture was 20 diluted with. ethyl acetate, washed with water and- brine.
The resi dugoWamssssdr omat ogr aphed using ethyl acetate and kerasn/ioirr4afford
the title conmpound (304 ng, yield 86% as viscous liquid. 1H NVR (200 MHz,
CDC13) 8: 1.17 (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), 322341(m H)345362(m1|—|) 3.70 (s,
25 3H), 4.02 (t, J=6.4 Hz, 4.22 (t, J=4.3 Hz, 6.40-6.82 (m

arorratl cs, 6H),,. 6.75 8 8 I R (neat
cm': 3380 E?)l (zggéﬁncﬁﬁ@sl#@{‘&"}“o %@é‘?%&f%%awdﬁ (neat)
e e,

ropyl ani no} pheny/f (’%— b ds % 6651095828 FDor

2 HP%IFO 5- fmor@zhimsﬁ(nﬁ,am,%ds(em—ssmz@m mmol ) and ethyl 2- bronpacetate
3.8 m, 3 acetone (160 m) was added anhydrous

éot assi um ca5r bg{ﬁa(f‘%at)(%nm?%q)‘s@&eﬁ“é/% 2 mml§ and szl rred at RT fory16 h.

The reaction mMrngz(@g 4183l(Meqed through celite and then condensed on
rotavapour. to The re sidue was diluted with ethyl acetate and washed with
water and brine to yield crude conpound (6 g, yield 78%, which was used
in step (ii). SEqmpletd: The crude conpound obtained in step (i) (6 g, 1

(8,06 0. 5 eq M Lf‘rﬁf)” SN epot - BIRF e datylto Blbend ol brdhie PO
was addéd amal, helpitigdarfino jpienl]-2 @thotypropaivatesol vents were renoved fromthe

reaction mxture and diluted with ethyl acetate. The ethyl acetate |ayer
was washed wi th aqueous ammnl |de wat er and brine. The residue

was chromat ographed to' vyiel d u Q- QﬂzlEydro 2H 20 benzo[ b]
[1, 4] oxazine as solid (2.2 g, E\%E d 46% . 1H NMR (200 WMHz,
CDC13+DVsS0O4) 8: 4.52 (s, 2H), 6 60 6. 88

3-0xo—3,4—dihydro-2H—benzo[b][1,4]oxazme (185 mg, 1.24 mmol), ethyl 2-ethoxy-
3-[4-{N-heptyl-N-(2'-bromoethyl) }aminophenyl]propanoate (500 mg, 1 eq, 1.13
mmol) obtained in example 2, and anhydrous K2CO3 (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%).
TH NMR (200 MHz, CDCl;) 8: 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), 4.17 (q, J=7.0Hz, 2H),
4.57 (s, 2H), 6.57 (d, J=8.3Hz, 2H), 6.99 (s, 4H), 7.10 (4, J=8.0Hz, 2H).
IR (neat) cm™; 1747.
Mass m/z (CI): 511 (M+1).
25



(dd, J=8.3 and 5.8Hz, 1H), 10.63 (bs, 1H. IR (KBr) cm 1: 1677, 1622. Mass
mz (Cl): 168 (Mrl). 25 Step (iii):

3- Oxo- 7- f | vo0 03/833456di hydr o- 2H benzo[ b] [ 1, 4] oxazi ne (2.2 g, PAT/@RH2/042341 nmol )
obtained in step (ii) in.dry THE (10 m) was added drop wise to a refl uxing
THE (60 m) containing LAH (1.5 g, 3 eq, 39.5 mol). It was further
refluxed for 3 h and WO 03/ 033456 PCT/|BQg/ 04274 48 quenched w t'h et hyl
acetate. To this water (1.5 m), 15 % sodium hydroxide (1.5 m) and water
(4.5 M) were added_sequentially. Once A (OH) 3. H20O precipitated out, it

was filtered tHER¥P ite. The filtrate was condensed on rotavapour and
chr omat og r ap h ecM@mg,mLp @cgmymammm) [14doxprinideypropylamioogplenglly dr o- 2H-
5 benzo[ b oxazi ne , yield 65% as yellowoil. '"H NVR (200 MHz,
CDC13) s 2 80 ffé"%’FﬂPa a‘§8 (t, J =4.4Hz, 2H), 4.24 (t, J=4.4Hz, 2H),

6.48 - 6.56 (aromatics, 3H). | eat) cm: 3395 (br), 2957, 1606. Mass

mz (A) : 154 (M+l). 10 Step A mixture of or o- 3, 4- di hydr o- 2H
benzo[ b] [ 1, 4] oxazine (1.3 g, ,\8’.71‘9’ ?gkﬂgd in step (iii)

above, 1, 3-di brono propane ( m, 10 eq, .90i/tol ) and anhydrous sodi um
carbonate (2.7 9, 3 eq, 25.4 mol) in dry DWW (85 m) was 15 heated at 70 C
for 16 h. The r8teefi:on m'xture was d| luted with ethyl acetate and washed

with water and ?&&@I g h aTexbAes g dl egi 222 minfoj), 13eet at e
atford 3{7-fl uoro-

3 |n§i p?%? |ngr f)?n d@b:(omomroganﬁ%ﬁ al 4170)/;1 C%“%? m%ﬁ&a@ mﬁayﬁml fjdle%%ﬁa‘Z |\(/€1(z’gl CDC13)

S 46 (1 9o B wcm&osrswmma
5 3 102428 (mp 2 g ol a0 mfle it cFblafioR )

3H). Mass niz (@#ummmlwwgly@ylfpetatgygi ‘f’ﬁg%d'ﬁ}ﬂ)‘-’i@tfra é’@f?eSl uLCS

10 was chromatographed using ethyl acetate and hexane to yield 3 3 4-D1hydro-’2rI-
benzo[b]{1,4]Joxazin-4-yl)propyl bromide as liquid mass (2.6 g, 47%).
IH NMR (200 MHz, CDCL) &: 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 1)), 258 (M(Br*')+1).
15 Step (iD):
Methyl 2-ethoxy-3-(3-aminophenyl)propanoate (200 mg, 1 eq, 0.89 mmol) obtamed
in example 5, 3-(3,4-d1hydro-2H-benzo[b][l,4]oxazm-4-yl)propy1brom1de (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.
I NMR (200 MHz, CDCl3) &: 1.17 (4, J=7 Hz, 3H), 1.98 (q, =7 Hz, 2H), 2.92 (4,
J=6.8 Hz, 2H), 3.19 (t, J=7 Hz, 2H), 3.22-3.41 (m, 5H), 3.45-3.62 (m, 1H), 3.70 (s,
25 3H), 4.02 (t, J=6.4 Hz, 1H), 4.22 (t, ]=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™ 3380 (br), 1743, 1680.
Mass m/z (CI): 399 (M+1).



25 (3)-Ethyl 2-ethoxy-3-(4-am nophenyl)propanOate (2.20 g, 1 eq, 9.28 mol)
obtained in exanple 6,

3- (7-f 1 uorgodassisy dr o- 2H benzo[ b] [ 1, 4] oxazi n- 4-yl ) pr opy| rcunBee42743. 30 g,
1.3 eq, 12.06 mml) obtained in step (iv) above, anhydrous K2CO3 (3.84 g,

3 eq, 27.84 mol), and tetrabutyl amonium brom de (597 ng, 0.2 eq., 1.85
mmol) were heated at 90 C in dry tolueng;(47 nm) for 20 h.” The reaction

m xture was 30 diluted with ethyl acetate, washed with water and brine. The
resi due was WO Q3/0 34 6 49 PCT/1B02/ 04274 chronat ogr aphed usi ng et hyl
acetate and hexHfR® 4fford the title compound (1.78 g, yield 44.5% as

vi scous |i quid. E{hgrl -9. 2 ( ¢ 344-Q3-(MBhip-3,4L8ihiiFa-JER-Denzofiv] [1.4000xm4-8) 1. 17
(t,J7H23 (g, 5 J=6.8 Hz, 2H), 2.90 (d,

J=6.5 Hz, %’°¥ “E“‘%"‘twﬁ‘f%%h°’§ggf§“§“§§ (m 1H), 3.95 (t, J=6.7 Hz,
1H), 4. 10 4 30 (m 4H),” 6.40-F aromatics, 5H), 7.05 (d, J=8.4 Hz,
2H). IR (neat) cni 1: 3394 (bmﬂ%; 1740, 1617 4. Mass mz (C):
431 (Mrl). 10 WO 03/033456 50 unds of formula (1)
PCT/ 1 B02/ 04274 R5 R 60 HW (CRLORi t \n XR8 OR7OES their derivatives,
their anal ogs, their tautoneric forns, tijeir stereoisoners, their salts
their solvates wherein Wrepresents NRl R12 represents hydrogen RO and
R' may be saneStep (i fferent and represent hydrogen or. substituted or

unsubstituted g?r tufwlgt? £6F 8%k 5%@110 o>1yeq’ag]yé nholftl=ad kertlyl ag-oup; Ar

represents subs unsu stitu d d| va ent " si ngI e or fused_aromatic

or heterocycli cb@maqstatd?@ § apr édeen, §4§OmmPBr76'géer agetons (HiPgmdxyes addedxy
hal ogen, al kyl, mﬁﬂ&%ﬁé botlsSm A artdnL B8 b {31EL @32y hnd stirred at RT for 16 b,

The reaction mixture was filtered through celite and then condensed on rotavapour.
10  The residue was diluted with ethyl acetate and washed with water and brine to yield
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-ox077-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, CDCL;+DMSO-de) 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][1,4]oxazine (2_.2 g, 1 eq, 13.1 mmol)
obtained in step (if) 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



group or forns a bond together with the adjacent group R6; R6 represents
hydr ogen, hydroxy, al koxy, hal ogen, |ower alkyl group, acyl, substituted
or unsubst ig\spdsssér al kyl or R6 forms a bond together w t RPCRABO2RA2@BRY be
hydrogen or substituted or wunsubstituted groups selected from al kyl,
cycl oal kyl, aryl, aral kyl, alkoxyal kyl, 15 al koxycarbonyl, aryl oxycarbonyl,
al kyl am nocar bonyl, aryl am nocarbonyl, axg¢l, heterocyclyl, heteroaryl,

het er oar al kyl groups R8 may be hydrogen or substituted- or unsubstituted

groups sel eg? eﬁg“é é ff%ﬂ}yl CbRkOF) h%(} wat@rr(YISml rl§"’/§¥ddm:ﬁ‘ﬁ§cﬁ6ﬂ&é/@|53&hl

het er oar yl gr oups,; rep resen (g‘(g fur or NR13,
where R13 repr embmt& m;&dnbgm mde¢§ﬂ.tlsmh9l!bt Qoo AFDLH Pteﬁu’éﬂ"‘bf”ﬁu}is

sel ected f rom al E%/eqlf) alﬂky &y&r (VL] e viNsAbdnibnsB®t &4 %ﬁéﬁiﬁblu and

het er oaryl , groups, and R13 together rray orma
substi t ut ed or uhrsmh!sgmphﬁde@ﬂﬂl acetge andblexans) dpcyipld flngrorid-dihydgrli ni ng

carbon atons, V\gl Chl}l?ﬁ?%]ﬂggi’hog%léh%e QR wyegg@,ogr nmor e heteroatom;

sel ected frofh roge mis an |nteger 0-6.

conpound accor dIHg\]MR (20, M2, CIEE R: 280 b, clie d-38r Gri—4-4H, (2H), 42 (t
Et hyl 2- et hoxy- S%L%g%hnb%%)m%rlyé §é)(5891§9&a§ _(+) Ethyl

2- et hoxy-3-(4-a pr opanoat e Qéa "Et hyl
2- et hoxy- 3- ( 4- aiR (eptheny |: ﬁ@?i}@érﬂ?é?é6 03/ 033456 PCT/ | B02/ 04274 51 {t)

Et hyl 2- et hoxy- %4%@6: 2 - bronoet hyl )| i m nophenyl ] propanoate (+)
Et hyl 2-et hgxy- eptyl - N— ( 2' - bronoet hyl ) } am nophenyl | propanoate (-)
Et hyl 2-ethoWy-3-[4-{N-heptyl-N-(2-bronoethyl))am nophenyl ] propanoate 5 (t)
Met hyl 2- et hoxy- %ﬁﬁ-ﬂ(h N-hept yI am nonet hyl ) phenyl ] propanoate (+) Met hyl

g g{ LIO%C)?: ?4[ ?M: p I am norret hyI )gﬂbenyl Eb&éo&anqat@f%é I\lllﬁqr’:%w%md)
2- et hoxy- 3- (4-am }éx{eégh?meaiﬁmbﬂdiu&hgb Met(®8!ml, 10 eq, 84.9 mmol) and
y ro

2- et hoxy- 3- (4- am nop en panoate (-
2- et hoxy- 3- ( 4- armlmlp:dtersydl)lpr afengaile’ (3)3 eq, 254 mm°1) in dry DMF (85 ml) was

Met hyl 2- et hoxy | ¢ & o] g
2-et hoxy-3- (3-a enyg?go?géa%gﬁg?g&%g&({ﬁsxuﬁéha%ﬁﬁwm ethyl acetate an

hyl

2- et hoxy- 3- ( 3- arwashqdhaﬂywytpr a;p;bngat’l'éle fresidme [ps chromatographed using ethyl acetate
2-1 sopr opoxy- 3- (45am, Aop e“%' ) REGRI OB Suofod,4-EiNkb-2H-benzo[b][1,4]oxazin-4-
2-1 sopropoxy- 3- (4- am nophenyl ) propi onat e

yl)propylbromide (1.1 g, yield 47%) as viscous oil.

'H NMR (200 MHz, CDCl;) 8: 2.10-2.28 (m, 2H), 3.30 (t, J=4.4Hz, 2H), 3.38 (¢,

20 J=6.THz, 2H), 3.49 (t,J = 6.2Hz, 2H), 4.24 (1, 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 (.S')-II)E:hyl 2-ethoxy-3-(4-aminophenyl)propanoate (2.20 g, 1 eq, 9.28 mmol) obtained
in example 6, 3-(7-ﬂuor0—3,4-dihydro-2H-benzo[b][1,4]oxazin-4-y1)propylbromide
(3.30 g, 1.3 eq, 12.06 mmol) obtained in step (iv) above, anhydrous K;COj (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-isopropoxy-3-(4-am nophenyl)propionate 20 3. Process for the
preparation of conpound of forrmula (1) ., R5 60 Fi W(CRLOR11l)m Ar R YR$
(1) OR7  tRedbsgisissvatives, their anal ogs, their tautoneripcTfiBo2MH274t hei r
stereoi soners, their salts, their solvates wherein Wrepresents NR 2, Rl12
represents hydrogen, R10 and R1 1 may be sane or different and represent
hydr ogen or substituted or unsubstituted gsoup 25 selected form al kyl,

al koxy, aryl or aral kyl group; Ar represents substituted or unsubstituted

di val ent single &Q g r ' " [ S
hydrogen atom hy (rf%é&, atﬂ%éoxgé, Etﬁglc%%%ﬁtﬁg%%wfo%t%{sﬁgﬁpggo%ﬁnﬁ?%
unsubstitut ed ar g&lYsld 44.56pasyisseusilignids a bond together with the adjacent
group R6; R6 repfgasenhs..ny , hydroxy, al koxy, hal ogen, |ower alkyl
group, acyl, sub@?’t 8’?e§qb¢j%@bsti tuted 30 aralkyl or R6 forns a bond
toget her with R5'H NMRrE00DMHR\CDGCYSn .07 (tsIrTsHE, 3,20, JAD Hi3 BHR BE(qOR7

where R7, Rs and st €2 14 04 24 ti ed
groups sel ect gd Fr%{)snﬁ%?@?%%c‘?ggl%%’ ?érl 6;?15 g@gﬁ%ﬁﬁggﬁg@;ﬂf}k@?%

al koxycar bonyl , 6yl B \EBs HH14.B0 (8 4H)] G40-6.82 tm cewomdtics,HH)) 205 (b das.HEkzy|
acyl, het erocych)ﬂ, het eroaryl, heteroaral kyl groups; Rs may be hydrogen
or substituted of “unsubstituted groups selected from al kyl, :cycl oal kyl ,
aryl, aral kyl, hER @eaponl 3894 (br)/R97&,11340, ¥61701514et er oar al kyl groups; Y
represents oxyge . 3, where R13 represents hydrogen or
substituted or ulgrsafjsgrg/ﬁ%'t%?iag? ups selected fromal kyl, aryl,

hydr oxyal kyl 10 aral kyl heterocyclyl, heteroaryl, or heteroaral kyl groups; R8
and R13 together may forma substituted or unsubstituted 5 or 6 nenbered
cyclic structure containing carbon atons, which may optionally contain one
or nore heteroatons 10 selected from oxygen, sulfur or nitrogen, mis an

i nteger 0-6 which conprises: a. i. Reacting conpound of formula (11th)

02N- Ar-CHO (1 11h) ‘



where Ar is as defined above with compound of formula (1111) RaQ2CYI
p(O (OR1L3)2 (liii) OR7 15 where R13 represents (Cl-C6)al kyl group and all

ot her syr‘rbq,bso%gﬁs@s defined earlier in the presence of pcPas8osslected
frommetal hydride |ike NaH or KH, organolithiuns |ike CH3Li or BuLi;

al koxi des i ke NaOwve, NaCEt or t BuOX+ or a mxture thereof and a sol vent
sel ected fromdiethyl ether, THF, dioxang, DWMF, DMSO, DME, - di net hyl
acetam de or a mxture thereof. The reaction can be carried 20. out in the

presence or abggen e of HWA as a cosolvent at a tenperature in the range
from-78 Cto “é‘;‘;“mpreferably at a tenperature in the range of -10 Cto 30
C under anhydrous conditions to obtain a conpound of formula (My) 0 02N-A
25 52 CO2Rs (1119) J.i., Reductjon_.of conmpound of forrmula (Big) to a
conpound of  f oérmul °‘(e”°‘9&?8?‘§°21f‘1r§m]tﬁ?§nd all other synbols are as defined
above in the presence of gaseous hydrogegSapng a catal yst selected from
Pd/C, Rh/C, Pt/C Raney nickel qp MO 03/[033B5F PCTI I BOZ{)04274 53 a mixture
thereof preferably 5-10 HBTERM WsdMeny seyrtted from such as

di oxane, acetic acid, ethyl acetate or a m Xtpare thereof. The reaction is
carried out at a pressure between atnospheric pressure and 80 psi. The
amount of cat altheittderieatives, theirianalogsgheivtaefomeric fornsotheir slergoisemers iheinsalinl y, t he
reduction can also pe Ls ' ek Qui . Iy n ction

| i ke magnesi um?he 8 V?teﬁ%%%rklgilrrg#?‘esu%(so@s’gﬁc}i u *egggamhg%eqs’%aﬁ%%o?ﬂ i ke

net hanol , et haibelsame opdifferent kndorepresenthidjogen ton axhstituted oz unsubgfitated 8FPUBan be

Rt heni um or | AP SO A ko, el edu? LRty ABpeg 4y
bi s(di phenyl phasgibstitatpd divalest, sigledortfussd aroptatin gt petweqyRlingrpue:Hi fepresens. bi s ( 2
R gl R s e S s g SR
obtai n a conpognshpad fdromsmbond fogetheriwithghe adjagentigroup R 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 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 fnay 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 (1) Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate
(+) Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate
(-) Ethyl 2-ethoxy-3-(4-aminophenyl)propanoate




active form or
"s0 02N (CR1OR1

b. i. Diazotization of the conpound of fornmula (Il1l1k) 5 R
1) 15 YR 8 (111k) NH2 where mis O and all other synbols

are as def iywedsedapye, to a conpound of formula (EM 02N (dth@bldg 60 YRS

OR7 where mis
presence of 20
nitrite, potass
usi ng aci ds sel
sol vent sel ecte
1, 4- di oxane,

alkylatlng agen
di et hyl sul phat
sol vent sel ecte

0 and all other synbols are as defined above in the

di azoti zi ng agent selected fromsodiumnitrite, isoanyl
fumnitrite or ammoniumnitrite under acidic conditions
ected fromsulfuric acid, "HCl or acetic acid, in an organic

T R AR L A
K+)Sﬂ%hﬁ<zte@€bx§r3 ﬁe}a ¢b’i§rﬁoétﬂy§§mﬂ:h@§ﬂéﬂ}l ﬁéﬂm@g e or

hyl d hyl i odi d
0 Fﬁg 5% éi‘? tylrlﬁ@-tbfoe}oa@ﬁ%}am?nq(;réw&a@pmbgm' glvs'on

acetonitrile, THE or nethyl isobutyl ketone WO 03/033456 PCT/|B02/ 04274 54

(MIBK), in" @n
carbonate, sodi
Reduction of co
mis O and al
gaseous hydroge
ni ckel or a m x

from such as di 6%

10

15

20

25

30

fh)kadthyl Qaﬁﬁaﬁsz[anqﬂp@ragmoggq,wﬁﬂeﬁﬁ{ﬂp@agga@e pot assi um

i .um net hoxi de, sodi um hydride or potassium hydrid. ii.

fipdVvisthy] Frethxyridt(NihentylrininomethyJphemdinepandatd or nul a (1) where
@b Bekny ﬁz@m@kﬁam -eN-asptfiahinbaein ﬂ}bﬁ&/@ébfb&blc presence of 5

n and a catal yst sel'ected fromPd Pt/ C, Raney

ture thereof preferably 5-10 % Pd/ C and. a sol vent sel ected
é\ﬁghyl 2-ethoxy-3-(4-aminopheényl)propanoate

(+) Methyl 2-ethoxy-3-(4-aminophenyl)propanoate
(<) Methyl 2-ethoxy-3-(4-aminophenyl)propanoate

(£) Methyl 2-ethoxy-3-(3-aminophenyl)propanoate
(+) Methyl 2-ethoxy-3-(3~-aminophenyl)propanoate
(-) Methyl 2-ethoxy-3-(3-aminophenyl)propanoate

() Ethyl 2-isopropoxy-3-(4-aminophenyl)propionate
(+) Ethyl 2-isopropoxy-3-(4-aminophenyl)propionate
(-) Ethyl 2-isopropoxy-3-(4-aminophenyl)propionate

3. Process for the preparation of compound of formula (T)
- «RS 6O
HW— (CR1°R") — A,._J\T/lL VRE ()]
OR’
their derivatives, their analogs, their tautomeric forms, their stereoisomers, their salts,
their solvates wherein W represents NR'2, R'? represents hydrogen, R'® and R'! may
be same or different and represent hydrogen or substituted or unsubstituted group
selected form alkyl, alkoxy, aryl or aralkyl group; Ar represents substituted or
unsubstituted divalent single or 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
aralkyl or R® forms a bond together with R® R” may be hydrogen or substituted or



acetic acid, ethyl acetate or a mxture thereof. The reaction is carried
out at a pressure between atnospheric pressure and 80 psi. The anount of
catal yst uswgdosmessuss the range of 1-50 % w w. Alternativel B¢T/IHOZ04284uct i on
can also be carried out by to enploying netal solvent reduction'like
magnesium iron, tin, samariumor sodium amalgamin al cohol |ike nethanol,
et hanol or propanol preferably methanol. gghe reduction can be carried out
in the presence of netal .catal ysts selected from Rhodium Ruthenium or

o1 (i pheny! phosbRyBheanls e B M FTAST AP aplid, oyl o 5 15

net hoxyphenyl phelkytyehdsih) agledybabmmybr a.lkylammocarbonyl arylaminocarbonyl, acyl,

f)b% a;zn al ig%gﬁ# i derﬁ&Wydﬂtﬁgﬁdo lliéé’? %a? \%&@gérﬁ%ﬁfg{éé},géutedtwt ane to

Reaction of conpasubstinatéd fgeoupsilseleqtéd Frioin aﬂaﬂm}@ﬂl@ (@1‘ 3yaikyl, | hetesgeyeinly wher e

all synbol s are efi Jselell hNRK 370
>--(CR ORL tPm hﬁﬁﬁp% 9 m%%‘{?%ere&% I's ?ﬂ:g@ﬁ sﬁl@t{r%'l\g} hgf&geylgbol s are
as defined aboveeprasents hydiogenoosyhatimtsd of unspbstitutadraroups selegtnd frony alkdopndy -

| Vb 7 0 5 / An® <]
(1 6 Zind ;I I( ot hé‘%"%ﬂ?ﬁ%’i ”%th%%&%‘hﬁéé&é%gl Br Fﬁﬁggérégg%gc% %d,\ig [):s;n 'S
sel ected from rmdigethehmdy ifaten 4 sﬂbehthla&loonnﬂ(whtmdg%mbﬁ imembered cyqli Strusige| or

BuLi; al koxides l.ike Na o) t . nd a
sol vent sel ect SQRHPEEH S %gbr? q%%oé}ﬁ’ m#B@ﬁ%ugx%ﬁ%nna& ot %m%%%&nﬁ

di met hyl acetoaniselected from oxygen, sulfur or mtrogen, m is an mteget 0-6 thch comprises:

a. i, Reacting compound of formula (IITh)
O,N—Ar-CHO (Wth)
where Ar is as defined above with compound of formula (IIli)
8
OR’

15  where R* represents (C-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 CH;Li or BuLi; alkoxides like NaOMe, NaOEt or t+-BuOK  ora
mlxtm'e 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 cosolvent 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 (I1Ig)

m

OR’
where R’, RS and Ar are as defined above.
25
ii. Reduction of the compound of formula ({IIg) to a compound of
| formula (I) where m is 0 and all other symbols are as defined above in the presence
of gaseous hydrogen and a catalyst selected from Pd/C, R.h/C, Pt/C, Raney nickel or



5 or a mxture thereof. The reaction can be carried out in the presence: or
absence of HMPA as a cosolvent at a tenperature in the range from-78 Cto
50 C, prefeyplbyszsgt a tenperature in the range of -10 C tRCIABOEN4274
Reduction of the compound of formula (lIVb) to yield a conpound of fornula
(I'Vc) OHCG (CRIR11) m1-Ar- ,CO2R8 (IVC) 10 OR7 where mis 1-6 and all other
synbol s are as defined above in the presesice of gaseous hydrogenand a
catal yst selected fromPd/C, Rn/C, Pt/C, Raney nickel or a mxture thereof
preferably 5-10 % Pd/ C_and_a_sol t I ed .f LigX .asacetic
acid, ethyl acetaa’[‘lggﬂ? thireef Breeably Rl et E&/kﬁh%drgeg@%g%gﬁeg&gg?ﬂ W ot a
pressure 15 bet wiasxanenhdeds piid rethy] sreetena enixtngg i¥0eof s The repntion isvanied 9at dat al yst

used is in the range f 1-50 % ww._Alter {vel r i n al so
be carried out WI%FFHF BWﬁ‘?j’ a stpﬁl?ncs%é\s}&ergﬁ gedd%sg't?hgrﬁa F‘l%é)?(r%%{g%ée@ieﬁfn@ iron,
tin, samarium orin §RdhngEoR IE0Pa W/ vNAltaxhatively) the kddactiontohmaled be earhiedhent byr

propanol preferably methanol. The. reducti an, i A LSRR Y sbdiuhNe |
presence of et &P | gl SolvgRtdR u@%%f%n@%%%%’n?&lk&tﬁhgﬁum 20 Sor - 1'ndi'um .
cont ai ni ng chi r aimalgdatainditcobal| like tnesthapolp athgd 08 giopanol preferably methanol. The

bi s(di ph | ph ' t 14 2= bi. i i h 1 bi s( 2-
ey PSRk Sy S e sl s bl o

(-) -2, 3-i sopr opyRliodinme Raft@nigmhyrdindivm. ¢ontpining ehirel Hpandy sprdehfirEdPSAdtane to

obtain a compound ,af, f i N 10R%:LA gﬁ,thjn M £5.pis(d--

Reacti on of thenbc% °&%ﬁ%$ﬁ?@#&rﬁu&¥°a (\}g)ﬁl\%\?}h%lpgonpqgfr%ﬁag% . for rruisl(a (1Vvd)
R12- NH2 (1 Vd)o wheettoxRplgnjlphenpiphosphineitthans or fr)3.3sieapepyitidese2 Scdisraxyout-croal 2,
CHC13, chl orobenzen jan ot S 6% @l opBtalwel ect ed
fromp- 30 tol u@{%@&ﬁ%‘&ﬁﬁ%@@?’ﬁ%ﬁ%‘ﬁ%‘g& %‘%glr?ie%ﬁaci d, @F(Eg)tﬁ or1§

BF3- OEt 2 or act iactiveim¥O 03/ 033456 PCT/ |1 B02/ 04274 56 nol ecul ar sieves at a
tenperature in the range of 10 Cto 100 Cy preferably at a tenperature in
the range from10 Cto 60 C. The imne product initially produced is
reduced using Na(CN) BH3- FbDiaZPW@}thP?‘Pé%@W?ﬂW% in a solvent
selected from nethanol or ethanol to yi eﬁgd aocorrpound of formula (1) where
inis 1-6 and all 6 (flik)

O,N—(CR™R™)n VRE

NH,

where m is 0 and all other symbols are as defined above, to a compound of formula

()
" R® 6O
R " (hi)
ozN—(CR‘°R“)m-K*)LYR8 (
OR’

where m is 0 and all other symbols are as defined above in the presence of
20 diazotizing agent selected from sodium nitrite, isoamy] nitrite, potassium nitrite or
ammonium nitrite under acidic conditions using acids selected from sulfuric acid,
HCl 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

15




5 other synbols are defined above.. or d. i. Diazotization of the conpound
of fornmula (111k) where mis 0, R6 is hydrogen and all other synbols are as

defi ned abqv§ Le53et @i n a compound of fornula (Va) RS 0 GithinmB6dARil) m A
YR8 NON n 8 N where mis 0, R6 is hydrogen and all other synbols are as

defined above in the presence of diazotizing agent selected from sodi um
nitrite, isoanyl nitrite, potassium nitrisge or ammoniumnitrite, catalytic
anount of carboxylic acid selected fromacetic acid or propionic acid, in

a sol vent sel ect 0 I b N di ne or a
m xture thereof gl%héﬁ i glgr a @&ggergﬁleft?& %rogl &m @a}r%%n?hte, %"g@ser a?%?‘g %n
refl ux terrperatus@immteﬂnemdelsmhﬁﬂl}dbolymwﬁlmhndrbbri od in the range of 0.5

tol6h. ii. De i th e t
obtain a compound of for i Sept orb@aPofihal fnfe 4 AfiodoBAIM Brpl) 1 7
def: ned 20 ﬁarl @Mhexcmudmngldhi}ldmbgesmmaold azgl 4s defined abometinithe presenas oflef i ned
earlier int

oal ) compl ex o EER Hepprthelil Bl ooREIE RO baC, MHE WG KRGS AR o1

formul a R7OH whemixtiRe thescofiprefiesblyretd UiFdieandis solvemeselacted fiom siichta diosanepound

f f | 1111 |

of Tor Ml a {1111}k ekl P bQBRGU Rinehl AR PllledtSF Safhd Sy £ 1

hydr ogen, R7 is as ear in rogen an
synbol s are as dpfessueechetgeh ptmospherie presshrgdnd Qp?rlnThehelOpnteﬁGmlafStoise@asleous

hydrogen and a Cﬁiearka/ tofsle!z(P‘?t Ry %@@E%Fmﬂéﬁ&m%m&%@%gm@& %Kﬁ%or a
m xture thereof, Ble vent se ec;e ng&pg;ag;(;ne rlrgg.:ttn;;i acid or e
acetate at a 10 rels mgmahe@wnaq@@p o, marpmormdam
catal yst used Psaﬂflgiuﬁ—‘ﬁﬁ% of 1102k &&@%ﬁolpﬂﬂ)ﬁggl/ﬁ%ﬁy%etﬂ&& Pg{& and

t he amount of catal yst use Isint range of 1-509
reduction can be carried out in the presence of metal catalysts selected from

Rhodium, Ruthenium or Indium containing chiral ligands selected from (28,3S)-
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 (IIIi)
8 13
R*0,C.__P(O)(OR ™), (11t
20 OR’ i
where all symbols are as defined above with a compound of formula (IVa)
R’0 o
»>—(CR"R")py—Ar—CHO  (IVa)
RO

where m is 1-6 and all other symbols are as defined above to yield a compound of
25 formula (IVb)
R0

)—(CR”R’1),,,_1—Ar\\rcozR8 (V)

R’O ,
OR



hydr ogenati on can al so be carried out using ammoni um f or mat e,
cycl ohex-1, 4-di ene type of hydrogen donor under pd/c conditions using a

sol vent selwglssssiéom nethanol, ethanol or ethyl acetate.pciimerenatd vely,
the reduction can al so be carri ed 5 out by enploying netal solvent

reduction |ike magnesium iron, tin, samariumor sodium amal gamin al cohol
| i ke met hanol, ethanol or propanol prefer |y nmethanol. or e. i.
Di azoti zati on of the conpound of forrmula (Vlia) X80 (CRLOR11) YR8 (Via) NH2

Lo & conpound OfeFRrn S PRl pleRRYRE e pFiel MR el OFh R 0 e

R6 = Rs = H Y isslettsy Grom el dhideolikeNats prKsl srganciittiemslike 6HeLi atBuls i s
carried out in the esen ' ti ec m

o rite, %15 1 Soclprides BkF 00N, NRES r PR F S SChEol ROMMABHNT,
aqueous acidic seRrRmed Fbartethid ethgr, THF ddioxmesd, OMEDMSQ,PME| dimethyl acefathideHC1 or
acetic acid, in an oy ent.sel e I nol ,
et hanol or pr%pa‘}’ld‘lm"g"‘r th(?fe&ﬁglll]? &%L%&%&Wﬂ&%ﬁ%}kﬁcc o §6seiEE 1

ace
esterification cHMPAtdsarcoédlveat at(artem;feramﬂpdhmdngﬁ frdmy e TRLICt0 SQdC(nrpﬂgr,sanyo a

conpound of for% %’ﬂ&ﬁ %)r }nth?%née%lﬁ?&“a(@ (Vic) OR7 where mis 0, R5=

R6 = H Y is ox are as defined above is carried
by initial di deprotonati nchﬂuct(duldi)thwmguﬂd of fermuls(NEDtte irield » pemReund KH or

of formula (IVc)
OHC—(CR1°R”')m_1—Ar—\rC02R8 (Ve)

10 OR’
where m is 1-6 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 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. Altematively, 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  (2S,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 jii. Reaction of the compound of formula (IVc) with a compound of
formula (IVd)
RZ—NH,  (Vd)
where R'? is defined above in a solvent selected from CH,Cl,, CHCI3,
chlorobenzene; benzene or THF, in the presence of catalyst selected from p-
30 toluenesulfonic acid, methanesulfonic acid, TFA, TfOH or BF;-OEt; or activated



KOH, in presence of a solvent selected fromtoluene, benzene, diethylether,
THF, 25 DMF, DVME or HWPA, followed by treatnent with an al kyl ating agent
sel ect ed f jypaasfg/ 033456 PCT/ 1 B02/ 04274 58 al kyl hal i de picirhBoxadsbsl | odi de
or nethyl iodide; Et30+BF4 , Me3O+BF4 , diallcylsulfate |[|ike dinethyl
sulfate or diethyl sulfate at a tenperature in the range of 0 Cto 100 C
5 formula (VId) iii. Ntration of the compeund of fornmula (Vlic) to a
conmpound of R5 60 QZN , (CRIORh1)m 8 (Vid) R YR OR7 where mis 0, R5= R6 =
H Y is oxygen ahdlecldr sRVELL SSKRBGhtiredh Teiangiedsl 100€ BQQU@C{\Etefefaﬁl?zrdt%d out
using a nitrating agent selected frorpfumonqg ni‘tric acid, N205, m xture
of conc. Nitric taspafataredn thenenge SomflQr'Cdo 6 |Cd The intnepredugt initighy prodyced isaci d
and acetic 10 angtd feind Ra(CAGBRLERE MHPALE, 18-/ HARPIE i D96 erk Silotod
condition at- a tenperature in‘the range of -10C to roomtenperature for a
period in the rdimyemsthaglor ethanol ko vigld a compryvad pHierela {Thwhers mpis Jrfdandfallf or nul a
(Vid) to ac Od{%‘i’ HBR inits enantionerically pure form where
mis 0, R5= %p: ,sﬁﬁ?oslg%iygendsg&rﬁ‘all ot her synbols are as defined above
is carried out in the presence of gaseous©5 hydrogen and a catal yst

sel ected from Pd/ C, RN/ C, ; Didzbhizalet8thdéonlp8lindF famtiaXIK) Svhede RELRORS is _
preferably 5-10 % Pd/C and a sol vent selected from such as di oxane, acetic

aci d, ethyl acethydrweenr and gil,qther symbels &t as defieed abpveitp pbfain g fempedoft at a
pressure betweeﬂn@glgrp,sa?heri c pressure and 80 psi. The anount of catal yst
used is in the range of 1-50 %ww. Alternatively, the reduction can al so
be carried out by enploying 20 netal sol venR®re@uction |ike magnesi um
iron, tin, samariumor soWo PR inaralicohll |]ke E anol , ethanol or
propanol preferably nethandol. or f 1. D azotifzatYBh of e conpound of
formula (Vila) R5 60

1l
10

wheré 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
0of0.5t0 16 h.
ii. Decomposing the arylalkyl diazo acetate of the formula (Vé) to
obtain a compound of formula (II1I) where m is 0, R® is hydrogen, R’ is as defined
20 ' carlier excluding hydrogen and all other symbols are as defined earlier in the
presence of a catalyst selected from Rh(IDacetate, salt/complex of Cu(T) 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 (II1l) to yield a compound
of formula (I) where m is 0, RS is hydrogen, R’ is as defined earlier excluding
25  hydrogen and all other symbols are as defined earlier is carried out in the presence of
gaseous hydrogen and a catalyst selected from Pd/C, R/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-



02N (CRIOR11)m Ar R 8 (Vila) YR H2ZN IH 25 where mis 0, R = R2 = H and
all other synbols are as defined earlier to a conpound of formula (M I D)
V\D 03/ 0334860 b¥obs4s802/ 04274 59 RS 60 O2N- (CRIORh1) m Ar _( pcrmBoiddetd) / YR
HO> 'H where mis O, R = R2 = Hand all other synbols are as defined
earlier is carried out in the presence of a diazotizing agent sel ected
fromsodiumnitrite, isoanyl.nitrite, potsgssiumnitrite or anmoni um
nitrite under aqueous acidic conditions using an acid 5 sel ected from
sulfuric acid, Mol 86 9bd heHldinCbr QBRI fiscliGh th Hetafie? GRECIR
optional co sol vent e an al coha ecte rom nmethano ano
propanol ; ‘et her hymmucm@mmwﬂ@mﬁ@g@mmmm fomlaiﬁé‘é'dgbﬂxel@‘t-éldnef rom
acetone or nmnet hy t 0 of the
t#peetobyﬂilo € Wfior lulder P(@? né;oagl ﬁsamlg o Eow 3 sg@@p@%

formula (VI orrpoun
Ar--.1L 8 (VI C)memnﬂbrthan quieehyt apptates Adterngdiv ljedwuamdaraalso ba m:rxedsynbol s

are as defined ey %]k,ee&.kﬁw@iﬁahﬁm&mm@caoﬁ Mo R hg&%ﬂﬁg ﬁnsaduﬁ—anpbr

where e represents roups ke gw
i sopropyl, n - bw9mmmmatlganbrata§fp o filse aefémobleshemol pmepv@elrmefe@ methapoli 5 aci d,
dry HO or BF3-CEt2 at reflux tenperatureqf the al cohol enployed.

e. i. Diazotization of the compound of formula (VIa)
R® e
NH,
10  where m is 0, R’= R® = R® = H and all other symbols are as defined above to a
compound of formula (VIb)
| RS e
10y 11 (Vib)
(CR™R" ) vR®

OH

where m is 0, R’= R® = R® = 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)
R® re® |
(CR1R™),, VRE (Vic)
OR’
where m is 0, R>=R® = 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



Alternatively reagents |ike diazonethane, Et30+BF4 or Me30O+BF4 can be. used
for esterification. iv. Selective Oalkylation of the conpound of formula

(M10O to wernsnssaspound of forrmula (VI1d) RS 60 02N ( CRLGR¥iBo/oan74 LRLS
(M1d) YR 20 RTOO where mis 0, R = R2 = H, Y is oxygen and all other

synbols are as defined earlier is carried out in the presence of an
al kyl ating agents selected froman al kyl . sulfate Iike diethyl sulfate or
di ret hyl sul fate; al kyl halides |ike' %yl i odi de, nethyl i odide, n-

ropyl iodide, n-propyl. brom.de.or S Nhe.Sel ect ed
1? r olronya 25 hydr @&Hﬁ%ggﬂq@hﬂé‘?mW&’ﬁ@ﬁ%r@tﬁ?&%}q‘?ﬁ 8""1@ e anydro
furan, di met hy i M\EnahP 3dfhaborRfidihy] BORHE 42 temperafuce inethe rhegeoof Qj?@m:t 1307]

squOX|de in the presence of nolecular sieves and an alkali base selected
from sodi um car®onat e, pot assi um car bonate, cesium carbonate, sodium

net hoxi de, sodi um hydri dg, NRfikas Sf ¢ doyfpousicof foatula (Vi) 1 @t @spbund of
hydr oxi de. Heavy netal oxides selected from Ag20, PbO or HgO are of

particular 8 uww)ry out al kyl ati on when al kyl halides are used as
al kyl ation reagent. Phase transfer cata st selected from

t et raal kyl ammoni um hydr oxi de_ or a n| unphg) i des such-as
t et rabut yl anmmoni um chl ori de QeN— Qctﬁ é Sﬁ rTQho,m de can al so be

enpl oyed. v. Reduction of conpound of the mJI a (Mld) to a conpound of
to formula (1) where mis 0, RL = R2 = s oxygen and all other synbols
are as def i neavh@RIth i, Ro+ RS e, Y Bcbxygen andlall bibensyrabels ew a8 fiefingd abays ihy dr ogen

and & catal yst CBERGeNGHIE g Ao APl S AEREnithc SHE pIDE R miindl PP
thereof in a seféemi Niicaridedhdf sonen Subfistitracid oy aemmtrﬂ)bf nifficoseithand agels i ¢ aci d
The cat al yelb usBmeFids 5B BRaRock 5o fapfl T3 CHREAS £k RapfrdihE] P!
used in the ranggeef-10°0bk %WMpeﬁdmrelfaramﬂmimhetrmwoéeéé@ﬂbn can also be
carried out by enploying, ngtal S0l ¥ 8t hEAHA!dr Wruduld Q/IBR 'S ErkifBund 6PN, LI N,
formula (I) in its enantiomerically pure form where m is 0, R>= RS =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 solyent 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 '

20  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 (VIla)

0;N—(CRR ") Ar—Jy"\ (Vita)

HN' “H
25  wheremis 0, R! = R? = H and all other symbols are as defined earlier to a compound
of formula (VIL b)



samari um or sodi um amal gamin . al cohol |ike nmethanol, ethanol or propanol
preferably nmethanol. 20 or g i. D azotization of the conmpound of formula
(Vila) RS 6800883486CR ORn1) m Ar-j"RA (Vila) 8 YR H2N' "H wgemso2meis 0, Rl=
R2 = H and all other synbols are as defined earlier to a conpound of
formula (M1 b) RS 60 8 (MIIb) O02N-(CR10 R~~)mAr- 25 R Y HOB ''H where m
Is 0b R = R =Hand all other synbols arg as defined earlier is carried
out in the presence of a diazotizing agent selected fromsodiumnitrite,

i soanyl nitrite, WO 03/033456 61 PCT/|B02/ 04274 potassiumnitrite or

ammoni um nitrite under aqueous acidjc condifl using an acid selected
fromsulfuric acid, hydrochlQNTCR IR JrArcsy cigl bhr esence of an.
optional co solvent |ike an al cohol sel ectﬁg) ,ffﬁ Ret hanol , ethanol or
propanol ; ether  selected from 1, 4-di oxane Or F; ketones selected from
acetone or. met hyheremig0, R5=RAEdhand 4li otherEymbols i endéfed edrlieriecardednutind of

Bgﬁ_‘z glr?gg :?"?) EnV,IAIr pﬁﬁ(h{lr&segce( %{Pﬁ&kﬁ%ﬂm@fagéﬂ% AN ﬁyﬁnlsocﬁhm%?tr@e? isoarny]. nitrite,
potassium nitrite or ammonium nitrite under aqueous acidic conditions using an acid
5 selected from sulfuric acid, hydrochloric acid or acetic acid, in presence of an
_ optional co solvent like an alcohol selected from methanol, ethanol or propanol; ether
selected from 1,4-dioxane or THF; kefones selected from acetone or methyl ethyl
ketone, |
iii. Bsterification of the compound of the formula (VII b) to a

10  compound of formula (VII c)

, RS R0
0,N—(CR'"R™"y—Ar g (Viic)
%, 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 BF;-OEf; at reflux temperature of the alcohol employed.
Alternatively reagents like diazomethane, Et;0"BF; or Me;O'BF4 can be.used for

esterification.
iv. Selective O-alkylation of the compound of formula (VIIc) to the
compound of formula (VIId)
R® 50
OzN—(CR1°R”)F,,—Ar—J>T)I\YR8 (Viid)
20 : R'0” “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, ﬁ-
propyl iodide, n-propyl bromide or isopropyl iodide, in a solvent selected from a
25  hydrocarbon like toluene or benzene; acetonitrile, tetrahydro furan, dimethyl



HOB **'H YR where mis O, Rl= R2 = H and all other synbols are as defined
earlier is carried out 10 in the presence of an al cohol R8-CH where RS

represent s woos3sgdeky!l groups like nethyl, ethyl, propyl, pceOmE9Phs N
-butyl or t-butyl and a catalyst like conc. sulfuric acid, dry HCL or
BF3-CEt2 at reflux tenperature of the al cohol enployed. Alternatively
reagents |ike diazonethane, Et30 }BF4 or He30+BF4 can be used for
esterification. 15 iv. Reduction of conpound of the forrmula (Vlilc) to a

conmpound of formula, (Vil]a 2 CROR1)mAr '. H YR4 (Vi | where m
is 0, RL =R :quné‘ﬁ’éi‘g‘ &F ﬁ’%ﬁ%ﬁd&?‘%&?eﬁ? oéé?qler?ggt 3’5?78%3? an?écalcl: arried
out in the presgecRlesfed Ofce Giddiuiny cirbapate, Potatsjioh agrbonale noasims elrbetaty] from
anmoni um 20 for e or ¢l ohex-1,4-di.ene and a.catal yst. sel ected.from
Pd/C, Ro/C, Pt/ E%%rfﬁ?}ﬁg’%‘;ec I ?‘mo}‘y"g‘dﬁﬁ potaPRm iy tide, Sug‘?n‘“ 8%3’\‘/’%%%‘&%e| ect ed
from net hanol , &jdiandd. Hediyomatalcoxidea eledtal faarh Agg®, BiChyt HgO ereofepeaticuler
pressure between at nospheri.c,pressur d,: 80 psi . t _ S
preferably 551048 1§ S'H(fl"fyﬂf@% %M&E‘Wg&fa S d%@%ﬂ%ﬂmﬁlﬁég%yégg%g of
1-50 % w w. Al t gaidfdri vehtylysts heseleetddict from c detraalkglamimnivay r i lgdraxide byor

enpl oyi ng 25 netal | vent. reduction_| ke ' | L. sanari um or
sodi um anal gam MW8PWi kﬁ‘ﬁlﬂ%st .hg‘hcgll , a%?%%%ﬁ M(%}rnﬁﬁélggiantg B‘riéef ers?abl y
met hanol . v. N, Mtdbhgamybaitmdrontife ¢anelsc bepmoployedof formula (Via) to the

conpound of formula (VI'1b Y0:03,P33456 Pk BRI &y 68 PURNLIRIPRIT)

Ar ' (VIIIDb)
10 formula (I) 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 gaseous hydrogen or hydrogen donors
selected from ammonium formate or cyclohex-1,4-diene and a catalyst selected from
Pd/C, RW/C, P/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 (VIIa)
RS re®
OzN—(CRmR“)ﬁ'ArJv/ILYRs (Vita)
H,N “H
where m is 0, R! = R?=H and all other symbols are as defined earlier to a compound
of formula (VI b) '
R® rs®
OzN—(CR1°R11)'ﬁ1—Ar—I>|)L s (VIID)
7. YR
HO “H

25
where m is O, 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,



R4 HOB H where mis 0, R = R2 = Hand all other synbols are as defined
earlier, is carried out by treating with an al kyl ating agent selected from
benzyl hal iw@9shisig benzyl bromi de or benzyl chloride in gosRloYsihs
selected from a hydrocarbon |ike toluene or benzene 5 or acetonitrile,
tetrahydro furan, dinethyl formam de, dinethyl sulfoxide, in the presence
of an al kali base sel ected from sodi um cardgonat e, pot assi um car bonat e,

sodi um or pot assi um hydroxide in the absence or presence of a phase

Lranst e 1 Saral Y phumdhtik ol dnaioh Bl ABAL MAIHRBL T URHAR 1Bhe Bn e

tetraal kyl ammoni um halide |ike tetra oni um chl or

t et r abut yl ammoni 8eiscksd ofiere sulferic acid chydroaierie peid eor| agetichacid, aingpreseficer obam
tenperature to tphgigha el | I d, vi.
yarol ysi s of ¢ hol sk cg Wb IRFAAGRS slbetld it EMEY, coREB FYRRaneli sy
formula (VI11c) seekd o dhdigxanener FBF sketoneselqcted|frap) acetdnerhhettiyd eitybr e m
Is 0, RlI= R2 5§ Haggd all other synbols are as defined earlier, is carried
out using an aqueous al kali_metal base selected fromlithium carbonate,
sodi um carbonate, pot assiiinsteiisgioat «f the ompeindneh theafamonlat /11 [b) tthi aim
hydr oxi de, sodi ugBmpaysH sPfbreRilaQVIRYt assi um hydroxide, in a suitable

co-sol vent selected fromnethanol, ethanol, THE or a m xture thereof at a
tenperature in the range of 0 Cto 80 C forR5a6c20"period in the range of
0.5 hto 24 h, preferably od;Nh.(bwq;m)-_hAr i iR e potvirgterification and
etterification of the compound of the "formi R8& c) to the compound of
formula (VI11d) RS g OR) Bn2N (CRLoRL1)HOA'NR4A NI 1d R70 , H

where m is 0, R'=R?=H and all other symbols are as defined earlier is carrie& out

10 in the presence of an alcohol R:-OH where R® represents lower alkyl groups like
methyl, ethyl, propyl, isopropyl, n-Butyl or t-butyl aq_d a catalyst like c'onc. sulfuric
acid, dry HCl or BF:-OEt; 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 (VIc) to a compound of
formula (VIIIa) ‘
R® 60
HZN—(CR1°R")m—ArJ>'|R/lLYR4 (Viita)
Hd' 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, ethanql or propanol preferably methanol.
v. N,N-dibenzylation of the c'ompou;d of formula (VIIIa) to the
compound of formula (VIIIb)



where mis 0, R = R2 =H R5 = R6 and is as defined above and all other
synbols are 25 as defined earlier, is carried out by treating wth a base

sel ected f gpyH@sisym hydride, potassium hydride, sodi um pygnseides

pot assi um hydr oxi de, sodi um WO 03/ 033456 63 PCT/ |1 B02/ 04274 car bonate or

pot assi um carbonate, in a solvent selected froma hydrocarbon |ike toluene
or benzene; dial kyl ethers |ike diethyl her or tetrahydro furan; dinethyl
formam de or HWPA followed by treatnent wth an al kyl halide selected from
ethyl iodide, methyl iodide, n-propyl iodide, n- propyl brom de or

| sopropyl iodide; an 5 al kyl sulfate i kG ge@t hyI ﬁ) te or dinethyl

sul fato Et 30+BF4 or Me3O+BFEnNt(GR'R turps e range of 0 Cto 80 C

for a period in the range of 2 hto 20 hyo i Debenzyl ation of the
conmpound of the for nul Ld und | a.( e mis
0, RlI= R2 = H, r"*mRB 2‘5‘“8@'&1 ﬁ:gasyg%% 8ﬁn eﬁ n%the esré%ne\ré’%gf s are
as ﬂel‘j | ned egrlbﬁeauh%sw?aﬁ ﬂkﬂaﬁhgtagd;ﬂﬂsdldsc&d][ci’!'oﬁsm:.}éh&lideghl@muwlb&nhézrogen
or hydrogen donors ec Qr, i ene
and a catal yst %‘é%%@&é’é@f‘ %%wf]egf%‘,ﬂéj n&rﬁ%aﬁée)on l%%é{;(lﬁ %)é)rr %géz%nxt ure
thereof in the g gepntdleltetrahydiad R, dméﬂgdtfenhaimdmdmmamfpméq,hartu
di oxane,- acetic acid or M%ﬁ%ce@;f, Agc% =ssur onQ%t ﬁ&g&g 9¥§&Q%r| C
pressure and 80P'ﬁ%°P°‘nﬁ{/)mb Fylseted Frm. G used 1S préferabty 5-10
% Pd/ C and the gjaimior Potassiind|hydroxidd n tﬂﬁeabsémetdneprcsamgeofoa phasgOtraysfss w.
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) .
Treo I
anN-—(CR"°R")m—Ar—|>|/lLOH (Viilc)
HO H :

15 where mis 0, R! = R? = H and all other symbols are as defined earlier, is camed out
using an aqueous alkali metal base selected from lithium carbonate, sodmm
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 temper.ature in the range of 0 °C to 80 °C for a

20  period in the range of 0.5 hto 24 h, preferably 0.5 h to 3-4 h.

vii. One pot esterification and etherification of the compound of the
formula (VIIIc) to the compound of formula (VIId)

R® 60

BnoN—(CR"'R")r, —Ar-@)LYF# (Vilid)

R0 H
where m is 0, 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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carbonate or potassium carbonate, in a solvent selected from a hydrocarbon like
toluene or benzcné; dialkyl ethers like diethyl ether or tetrahydro furan; dimethyl
formamide or HMPA followed by treatment with an alkyl halide selected from ethyl
jodide, methyl iodide, n-propyl jodide, n-propyl bromide or isopropyl iodide; an

: alkyl sulfate like diethyl sulfate or dimethyl sulfats; Et;0'BF4 or Me;O'BF, at a

temperature in the range of 0 °C to 80 °C for a period in the range of2hto 20 h.

viii, Debenzylation of the compound of the formula (VIIId) to the
compound of formula (T) where m is 0, R!'=R?=H, R® = R® and is as defined above
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 catal&st
used in the range of 1-50 % w/w.



