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WD 2005/ 019152 PCT/ | N2004/ 000156 PROCESS FOR
PREPARI NG 3- ARYL- 2- ALKOXY PROPANO C ACI D DERI VATI VES
WORTHEHOWISRESOLUTI ON Fi el d of invention 5 The pPesaN1004/000156

i nvention relates to a process for the preparation of
PROCESS ) EOR (+PRERARINGOf 33ARMyP-ALKOROKY PROPANOIC ACID
DERINA T VRS WEHHOQEET BESOIUEIONct ural formula (1 a) &

(I'b) respectively, COOR2 ~ COOR2 (1b) R 1 (1a) R30 |
Field 6fﬂReﬂ'tlilﬁ1 conpound of fornmula (la) & (I b) where R3 =

I,s useful as an internediate for the preparation

The P{?Pe%ﬁ‘gﬁnﬁﬁgrrﬁla@é (i® PPEPGeys %%tth%rewm ABS. (& R (F) isomers of 3-
aryl~2§»cI % H}?‘ﬂloi?é R BhriRtivesdehd st cﬁfr | i hzfﬁéy& fbeQ?#%&tfvely,

tives are essentla erne

pr epar atl 0Q (9}{2 a nunber of Qrex -- *drugs. These
co ?so haﬁ] been |d €d wuseul for the
nDRbf eati 3 di Bor def's. hey are also used as

sweet eni ng agents, in photosensitive materials and

The campouridnofl foymirth @Ia)'& a1ty . whkbe B® & JH,3s ansyut ds ah K@spmediate for the
i d derivatives have been prepared by

prepaxgéglgpgli%ﬁgégﬁgggac?%w hECHYECOMRPYAAS- such as by

ackgi%ﬁﬁ&'&ﬁh&%w' ution i.e. by crystallization of
di astereoneric salts of the racemates or by using

S (-)ShianyaP-afrayumseranoldoweide rdenwtwabl areh esganndesmesnedlates for the
tion has%,(been .carried in at

prepare§S ot o A osaolisiis Eigt( TES eoftePlah St Bive,Beghtconsidered

usefulf foF Thé @rebindont df%ﬁh% dﬁ%r&eré") TheSULB AP ERISES s@é&emng V\%ents in
descri bed in WO 0026200, WO 0140159, WD 0224625,

photospsitigy maggsils gndodssindauidemstgiocesses descri bed |n V\D

0, I f QF
S (-)-%Qﬁfg-ér%]t(&gﬁ&o%%nmg ac?d Q&Rﬁ}“{/&ﬁ%gﬁ P}?‘?rrg 16e A gyasevera}l methods in
the littdagirg rS@dlﬁSSSBSB cledﬁsﬂrfebﬂﬁhori he bgedpn ilMlza’;ltanch dihstéde6meric salts of
final ternedi at e was done by usi nﬂ Pd/ C under

the ra?pg%gslﬁr y usifg FIEpl PrGRUESSE H@W@I@gﬂp9 é%pmpssg%yﬁolutlon has been
carne@Hrﬂ ol f1ahstHnedtd g&éﬁg% ﬁcall&@upggd(%éé?ﬂ%s&f BRRrA formula (1)

cess or prepa
(wheraR&yq H)z-&ickqnxcyeesse@ Ardréazyibeixiy PHOMO25200, GFENDIAIN 59,250 0224625,

for obtaining th i I ure
wo oBRAE G Web pOEEE Tt BfactiterigfReiibst WS bhB70h Bt o) wses
benzyCratidel fot te 16 whiz@l- {s) highty11al IAo@din, in the rocesses
y ani c asengﬁHl Purlflgloﬁﬁg rihcéﬁl
desonb:R]g thepiebeyzilaiqrspfgh@ fighl intemaaliabRwas Ro:@ by using Pd/C under pressure.
Such a process is costly and not very efficient at a large scale. WO 0224625 describes a
process for preparing chirally pure S (-) alkyl-2-alkoxy-3-(4-benzyloxyphenyl) propanoate.

However, the process for obtaining the chirally pure product involves the following steps:

co sz @/\rco oH @/VCO 2H
1 OGR!

Chiral
Organic base

COH 1 Purification osz CO HX T
2. Hydrolysls OR‘

l Esterification
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Esterification C2R2 R30I / OR 1 1 WO 2005/019152
PCT/ 1 N2004/ 000156 Thus, the process of obtaining the

wa@ biosald1y2 pure product fromthe partially raceP@mEt0(4B)00156
i somer involves 5 extra steps thereby increasing t he

Thus gérgﬁésgtrol te%g%tggt ﬁlcgngﬁi}g%ggegpt ngafi?%/rﬁrt e pa}‘/ﬁa?ly racemized (S)

isombX MO bRBIB Ndxitra /stefk2thSfebl 206134 C?jﬁfecﬁlhﬁlﬁﬁctﬁﬂﬁg cOst and reducing the
enanti osel ective enzynatic rolysis of

over@tjnyhd 2- et hoxy- 3- (4 hydr oxyphenyl ) propanoate for the

Deusg%l; gtg%llsj f@%g%g%{l%ﬁ sga;)rclk?i hg:}relomg t )7 @‘gﬁe&%ﬂf@é describes the

enan@cﬁﬁlbaﬁ‘@d érofmatic ﬁlb&rdRrsis"df E&@Weﬂ{okﬁ@)— 4- Hﬁ&o@p&i@n}bﬁﬁﬁpamate for
ported in WO 0111072 & WD 0111073 Deussen

the lafee elorpdegpn Ay §é8n(+éﬂsonmrs of HRIER. bfeémlala;ﬂ @c@s@b) where .
s_gfor preparing conpounds of formula (la), when R3 = H,
using al kyl thi ol and base at hi gher tenperature as the

The preparatier bf tig BdenisomeAl[$b)) hes ghse BeehSeporsaiiar Wa 9111072 & WO
8% ned %Gg sequence of steps simlar to those used

0111 5 thereby affecting the manufacturing

WO @‘P@GIS& Mn8bdsonTB€ aDy QBICADEs b HEbGR 8 RERe ARRMNAAE IoY formula

depi cts that there 1s a need to develop a process,
(I2), witee R’ o) edimgsalkyitigel atidfase at highe . tefiherapre setite deprotectmg agent.

Also 6FE\E/ e I@? g%eﬁlle?txfass§ g'c].l%do gogfes%i;g{r)g{) Pf)tﬁtgﬁﬁoflgngg %(a %hose used in WO
0224625 théadoly WeRcigg thb Qaaihfa@ﬁiriﬁ?%bst &oreratl @ (1a) & (Ib)
respectively, which not only overcones the draw backs

The pioblsmsgndigated abave, aapfg@ntbf MI@ééhaéﬁhqrm oveefl pr develop a process,

whic}éh%;rt%il%tglof@e’:s%s g&ﬁcu% (f?se C’fﬁi j)n es% *Su gcg% or?ﬁ&e%t kPR d process for .the

prepArdd£ BEISt ablge FOtH+-p3laaylgealkeRy §ro é:)ﬁh@lc caB ﬁéﬂivz&ﬁfes of the structural
invention relates to an inproved process of

formpladpa & t(ﬂb}]l'eé@echle)ngch n@ﬁ.))nlg -oyetpomes thy @gwybacks of prior art, but
also ( g@&%‘) b rgvééle@}é’c%% \(x’ﬂﬁc oEsl%Es %E{] egit H&fﬁlntgﬁgg 'Thﬂe oPera’uonal

respective m ca
simplitity, t sost @ffeetitdness aod qsidp entplem]atmiﬂe am dhkrgmisoale. The present

. Objective of the present invention i 0 n
inventely 51T 1B, CREOTRS) PIORESS B’Iﬁ}aéaﬁ‘é’nnaﬁsf Sn-bEe MSP “gyR2- alkoxy
pmp&n&ic %cﬁr ?Enfa’u%é‘ foytheré%ﬁéﬂﬂmf@ﬁm @Pdt)' &ativy el%spécuvelf, of high

formul a respectively, h high chem ca
chenseal avthchied] pprityi t y. A further objective is to prepare

ounds of .fornula (la), where R3 = H, having nore
Oblﬁcg&‘gs&n YREIVEREORgg o5 e’ e, by HPLC anal ysis without

The &hin ro%f,@h% loPRhe ARGYeRCInveRi@L ] Y& ectwdes ah Qng&@o:eddproaess for the
cost-etfective, safe and eff|C|en process for

prepm’atlm of 8¢-) BORcE ) Haty)-2palkexycpopmuniciscioidefivatings of farmaja (1a) &
(1b) respec‘uvely,r V?/ftﬁ %fgthl é/hglnncal and chiral purity.

A further objective is to prepare compounds of formula (1a), where R®=H, having more than
or equal to 099 % e.e. by HPLC analysis without any resolution.

Another objective of is to provide a cost-effective, safe and efficient process for obtaining
chirally pure compounds of formula (1a) & (1b) respectively.

A further objective of the present invention is to provide a process for the large scale

production of compound of formula (1a) & (1b) in a chirally pure form.
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A further objective of the present invention is to
provi de a process for the large scale production of

weompowme2 of fornula (la) & (1b) in a chiral | BCPIN2004/000156
form 2 WD 2005/019152 PCT/ 1 N2004/ 000156 Detail ed

.description t he j.nvention Accordingly, the present
Detaﬂ?‘ﬁé%ﬁﬂ” poyn gg%‘ﬂ"é'ggh% i nproved process for the

Accord@h@Ratied pRBef invaRHROMRAERS 4 BnBIR0ES ?lrocfe@sf RaH ﬁle(ﬂn‘é%ration of
and élb). COOR2 CDOR2 \ R~ (la) R30I o OR1 (1b) 0
compogndobtheipenerahformala(épranddil). H or (C1- G6) al kyl group
such as nethyl, ethyl, propyl, isopropyl, bu o

| sobutyl, L= buthpand the Iike. Re-Papreser P& cs)
al k upysuch-as net h%/l , ethyl opy! = isopropyl (1b)
but sob Iyﬂ, t- but(§/ ) and e e R@Represents

R0 pretecting groups such as benzyl, substi t ut ed
and like.- 1o Preparation

b |, (C1-C3) alkyl f o
Wherei %%mae(semalﬂz gfc@?apé«)r?dksdfgr@% &Pe 2y grethnlac vla)prg%}fk jsapropyl,
j to the followi ng schenes: Schene 1
butyl, %EWES%%%%Q% D R3O | NH2 R3O 0" YOH (2a)
R? rep(@ants (@aLs) AAXRBCSKIRZs 1GRBy IRy DRS pyHOs¢ropyl, butyh jsobutyl, t-

efe.R3 = H Schene 2 C0O2H | D*~ CO2H CO2H HO / NH2
butﬂal%é“ﬂ@mom (2a) (3a) (4 C02R2 | CO2R2 | CO2R2 HO

R repfdeht REOpfot&dihg B3GR sl 4sloedyl( shbStitutedenzst (W) QUGB amd like.
H Step E: Sel 8¢tive 0-al kyl ation or 0-aral kyl ati on’of
Prepakation ofséomepayindf@a)rul a (2a) using a base,

Compound of general formula (1a) can be prepared according to the following schemes:

Scheme 1
COzH COzH /©/Y002H
—_——ee— —_—
HOMQ RBOmz Rso OH
(2a) (3a) (4a)
CO,R? CO,R?
-—
(1a) (1a)
where R® = H
Scheme 2
COsH COzH COH
G /@/Y
HO NH, R3O NH, R3O OH
(2a) ' (4a)
(3a)

/©/YCOZR2 CO,R? CO,R?
HO OR R3O OR R3O

(1a) (1a) (Sa)

where R® = H

\
3

Step 1: Selective O-alkylation or O-aralkylation of L-Tyrosine of formula (2a) using a base,

a chelating agent, an alkyl or aralkyl halide in the presence of solvents to obtain the
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a chelating agent, an alkyl or aralkyl halide in the
presence of solvents to obtain the 3 WO 2005/019152

weEansoMasn4/ 000156 conpound of fornula (3a) (BCTON2MI4/®0156
to the general nethod descrl bed in "The practice of

comBERLof Fordes (Al Reserine o tis emaiok resib AEssonsh o SBhapractice of

epu@ésjng{egm BdRAzZkean Ppepsany i ed out by reacting a base
g such as NaOH, & C%I:?Ba)gdthellke a chel ating

The sgleative Quadylation o Qxrsdiylation ¢Rymmmuad @ffdrmulla (aa) camble earried out

oy 1Ll T kLB 0 BL°GRSRT, SRR o s a

CuSQh €n (OAO)}’lahdhﬂtel like, iﬂth&ﬁﬂf;yl o taradiey] Gafide ﬁith-er Pese&%%ﬁ%olvents such
e present_in 2- equi val ents, the chel ati

as aqafﬁéhﬁnqlnetba@l @W&ﬂ‘dlt%méfh@fst eip FRybingtion theggdoky ht %‘i@ 6%°C. The

i
e s 25 LR LS IS SBEL0 g fs, ai
aralkg@ntiadide mre 1.5 el eaﬂnlaﬁe solvent may B&pkesénttin 422(2’51&@5 o tHeh&ﬁelght of L-

tyros{if T3 RIBLAFG0 A od iy 6 PRt S B OB 101 5t heating agent
is CuB@?(b 5%0 Oaﬂi e@é’h’ﬁeﬁ& y13R1dridR s fhe &%ﬁﬁfa&@% Qgérﬁeanﬁ(m@?&vent used is

| ex of L-tyrosi ne. substitu
aq. mqa@w@ eohaaolko (aﬁ&d)ﬁﬁmeﬁcmleﬁMGZ?ﬂ)enwl{mtyBMEneaSI‘hus by

s BRI eSO Dol BTk STERS spsppen o

rate ofQbAUHBN Af enlfe@byE Rsult @@ Uh Meghet §icl®HME Bt YRSHA M 5! thé! volume of
(from-20 tinmes of the starting conpound i n ‘case of

solventzregpiryq is sednced mbstantiallys (feame ~RQ) tioesob threcstiting gempoidnd in case of

£ above wa rified
MeOfb  inle i E (R B RO R IR, 2°" emper o ur e,
The @hw@&%nqﬂe)t betalidd Q@B‘VE Qs patifed 6y|treah|ﬁ% ity weth ABEthAdde at reflux

npound (3a) _in hig chemical & chiral purity (e.e.>
tempm%e (dpavpeeof thea%ﬁ?@al@x sping il L gintgestithe compored (3a) in high

?‘Lﬂg; di azoti sing agent, in 20

chem CQJ F}l(éﬂhzg%gg)lgg/)am dic nedia to obtain the

Step QO Im@zd‘ﬂﬁatﬁfn bOeeubemfctal . of Dhe Zethwat Ba) usihg t Giazotising agent, in
npound, of formula (3a) is carried out with sodium

Smtabflﬁ @crlwnés inrﬁczh@meéwp @hta@mhg coppeynskefifpyma f4a).
Dlazo%ﬂ h com@(ﬂglds%f ﬂ)‘?&uﬁct%zg %1]'1]15@ ﬁudviftﬁ” ' 81u ﬁiflte in 2-5

osp ori acl d, conc 8 equl val en

eqqule@ﬁl prefeedtdy a3ty squifalents and dstrdhg3- fcidseodticialag ntsﬁlﬁs’rﬁc acid,
0.25.T. Sol vEﬂt s_such a di gxane, acetone, hyl
Ofthoghqw TGRS eEoRR AP 1 38 $OUETGRS, (DO, AISIETAOBS sulfiric aeid in 3-5

equ1v91'éﬁtfs %gggbytg?ggﬁgglveﬂﬁﬁﬁ%? %sugxgg Zlggét\/\g E&%l%g ehtf§fi ketone and the

like mrndmrrpxmatlmd, hefaably adiokafee meayc b . uswe[mmhe(hpnabétd, 25, 2287-

oo 55 S LR e S e P o i
(4a) 3as Dvadiked 3 1380 Uhetnltal Ct@”&}ﬁ’ﬂé[‘g) Bty E(Qre.mél 33( 4 @) Wit L:Iégantmn of

an excess of aFkyIatlng agent 0 excess Dbase,
configpretgmnce of suitable solvent to obtain optically pure

R TI W T MG R PO

exces§ BAROU @r&dbnce of suitable solvent to obtain optically pure compound of formula

(1a).

Alternatively, compound of formula (4a) may be selectively esterified to obtain compound of

formula (5a), which is subsequently O-alkylated to obtain compound of formula (1a)
(Scheme 2)
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formula (5a), which is subsequently O-al kylated to

obtai n conpound of fornula (la) (Schene 2) 4 WO
wQe@SHhMSA52 PCT/ 1 N2004/ 000156 Di al kyl ati on oPCT/IN2004/000156

conmpound of formula (4a) to get t he di al kyI at ed

DistgTRCH o 2 SUa P bl 1 o, 42 FEDHEA. iy, g roms
(1a) vﬁﬂﬁ%@i QeRsiSal An@RAIrhIeshriy, W@Rﬁed%ﬁbeJ@Etalslym‘i@d@tmg &ie process
(Tetrahedron, 35, 2169- 2173 (1979 descr

reportech éayaRl@WatAé’H dehnstansheial €T %t»raéle@f@ps 3§n<¥1§812c1§3 w(%%?9) which
descn@ 1%18 r}F 18 968 L%l?lﬁhc ORILERt A %ﬁom Gt éif(ﬁaﬁrg)%s é@n‘cg gt Gmbient

excess §tassr um de as a

tempefMO12s 820 AW hsiegtan eﬁceso tofl pn’gsﬂmtﬁydmmth 4s ®base and DMSO as a
procedure, dialkylation of the conpound of fornula

SOIVen(t4a) was carried out using an excess of base w.r.to

Accorhfﬁg dt ﬁlétﬂl&ﬁﬁgcp?p&é?&g \Mah@lefﬁoﬁuéft B! @nioliid i fBemula (4a) was

t 1n presence solvent to obtain the conpound
came«bfouf nmmgj ha ekbea} of Badet wrlte tla $¢§d1t1ag icampoendy Jeith & spigblp alkylating

agent étbp%/eﬁ?rgz% lé)ffgf ieoi%en? %1)( é)g?ag} bﬁ?l &%ﬁcléf LS fmuq% gf&%?hn?ble alkylating

agentd BRYAR am&hmhfdt&ds&ﬁ asCyitly1 lBileste daameﬂm malfaﬂermm the, like; alkyl
I sopropyl ™ bromi de and the |like. The sol vent used,is
halideBMBay bTéh eeizd doidy, sthypriedide cthyil bromide, PERRY! RIPEY#ASs, isopropyl

brom1ﬁr ef r‘ﬁi( El"hg quaYe%t euﬁé'd Ysahﬁ\ﬁg T%E%ag% lﬁ(dyabégﬂ %ﬂ@ M2 to 7

equlvﬁﬁﬂlt‘d,e%ﬁefevaﬂlyl e 5y’ fuiveldilds, tthmﬂzylmmg tagerithie presegthin @:fual moles
t he

w.ctopiheskiec Bl (e GRIVREHYORER, TS BICIHIRAEhaY T 19 dhe R of the

1nterme ga[?g ﬁp Fn%?z) (4a2 %@l% éql‘;@&té‘d"ﬁmn‘NEH( KO8 (BuOK and

Prior art for this
the 111&30 Tie cemprundgpay is sbtahadfthlrﬂmgh ohuermfcal (2(5980}’o’obym ehitpd (. € > 97 %)

puritspPoE 88 Ire bSO B BTGB T AT B0t 70 %Rl BB kil upto 4 %
racen?%itiggt gj’e%ss%ﬁte? Fal, f@r%@/hicq?}oégss R@&E@lm Dévefopm@w 2043}3) 82-88)

may be 20 carried out usin

Selectioe eﬁeqnﬁmdnong)fmmwlné ufbmlnlg (eDtp obta@H(SPr Crshemre, % may be

il 8 SR8 e AR sl SR o0 B8 BBl oprpanc

butanBt, 1saButaddd térbButhﬂld‘iQm@ Rhaike, i met[ht&ireﬁ(':ef omcmcswchas IFh§O0s, p-TSA
rea&ent stch as SOC12. Al ternatively

and thetldei o1 sixtuen thﬁggpfb@r aepatiag reagent ﬁuqhn as pﬁ%@én@éteg)fatlgely, the
esteri U%@bﬁﬁﬁ@tc&f tﬁqh%( g%&@zo@qgsunaﬁ%%e s%edhfrom NayCOs3,

or mxture thereof in
K,CQ) SSOHC eNaOMRS NaDEEe sndnthen gkal d«ylnatﬂurﬁg theyeolf dn sthehpresence of

corrmppmnt e et agem i S L AT, B Rtk S SLL, dieny
sulfa%@tl?enlﬂ(e i %o]%vlaf%{to s&EctE@l ﬁbﬂf IOSIH DMSXDfand th_Ehﬂ(eairiﬁ}ﬂkaﬁ‘tﬁhereof

npoun rmula (5a) to obtain corrpoun
The :ilbylauma of tanpound biformalar (Se)l to obtais tempeumd e@fc@é@uk@f (1a) may be

aewrtothesartnc und
caricl R AT B DI ChEPROUNAE ol iy #ifible alkylating
agentofﬁt @k ﬁbré‘s@ﬁ%%ﬂd sélfveﬁth erlta?in @&@))ourﬁlbﬂ ﬂiﬁinﬁlaﬁ(llﬂ)’l Suiiably alkylating

30 agents may k sul fates_such a
agemsmlasatbe allgyl rﬁelifnsels sgefl/ faatdéetbﬂdsqlﬁ%e | firegt Ylaﬁle;%qtg apd the dike; alkyl

hahdfﬁ, 6%?0 E&%fjfrfgﬁgrg]yﬁe {)D%l de gﬁ'ﬁfﬁﬁydlcﬁ:t Iaﬁfﬁlyl bf?ﬁiﬁﬂ@ pr%ﬁyﬂromlde isopropyl

romd sopro
bromide and the like. The solvent used is DMSO The base may be present in 2 to 7

equivalents, preferably in 5 to 7 equivalents, the alkylating agent is present in equal moles

w.rto the base, and the solvent volume may be 4-10 times w.rto the weight of the

5
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brom de and the |ike. The solvent used is DMSO The

base may be present in 2 to 7 equivalents, preferably
WO 2005/01995% equi val ents, the al kyl ati ng agent i|iBCPINS&i00156

in equal noles w.r.to the base, and the sol vent

G4 T LSy bR B DB BAAGEL W P an

thehk@rrrul a (5a). Suitable base may be sel ected from NaH,
BuOK and the like. The crude product of
The %%ﬁliog%q %fomélap(&a) e guied bYr@%q)V@éfof@xg@s ligll iglide or alkyl

sulfatﬁatb'o%%ﬁrﬁ) 1%th P&Ilé (Jél%telrﬁgﬁ %Bx%j;yal t %82‘%{ I) %8&!919}1%? gformula

(1a) (Vlithautvmeﬁdim&n Rasiividl boRxcdse Ak ahakde ﬁéﬁleﬁl% #olidt can be done by
f.,romthe product can be done by vacuum

Vacma? é‘ﬁt paen b Feasting wabttralylrmines fike rcwhylammeslﬂauwé sulfate is
used, tthé %&El%'s gﬁl RGtfathf nﬁg kel reﬁ:lélvg@tbg esatm%'%% {%Eg atike 52 such as,

renove rea

tnalkgi]r gamc:c Fmdﬂs wmth ’a&thyletmlnalah& Id11§crplmleﬁ eﬂi}&zirﬁtné lﬂlw ¥duiivhlents to
R A L N

the scﬂvélﬁ NMWse 6ﬁ€ﬂiaﬁgaﬁ1fn‘é”h§§a§ Qf g}kﬁl‘? th‘?tfH id )ﬁo}tﬁmﬁ’fﬁ%fd%?%ﬁfwe excess

10 the solvent. Use of tertiary amne, Instea
of dialiryl anifates pravented the hydrolysisiofthe iestor gm;pe excess of

Step Ql ﬁ E%Itec’?igﬂ o?g}e o{jfzrc{E ggﬁogfg) e°t<,fth°|%8{|1]? (P P%%}I‘B‘lp%{ geg %9] abtain further
compgﬁﬁth@ffbfm@laqg Wrehére Koos Ayl a (1 a) to obt ai n furt her
0

ound of rmula [(la), where R3 =
The py PTGP%I%& $TREP TR TempVEe Usiagmykard @§1|dr?glda30ﬁfaﬁ@1¢ﬁphde aamilonally in

et IR 45O T O P R0 o
formila 0R) HwheRBUAY T defaﬂitéﬂtzﬁbﬁ mal ) caridth&iiten Bi’e-pr'éﬁencé— Bfan ester

de rot ection nmay be carried out in the presence of
grou, Sggble geidu for Siinpe ek deprpigetiommey ibed-eis asids jsuch as AlCl3,
t e 1 .BE3
ot FRLO1REL GRS THY RO, 4, SRR, (560 e s
nucleeplhbs atay bernlltylthivle hﬁe ethanethlod, r}irSpanSthlélabﬂh@nedlthml and the like, or

.su1tabﬂ) glkglr.%{/hliﬁu&% geg%/q{giﬁégylt(smfﬁjels %?@la{bﬁ&lﬁl@?ﬁ%&ﬁ% more preferably

thioafistld, 3R1165 @lehﬁivaﬁhbﬁl s§%ﬂt§' #e Foqufed dhA! %eléd’d%c{ RARSCH,CL,, CHCL

preferably al kyl aryl sulfid nore prefera
and ltkm omniigotes, thereofl . Bhe7 peefiic abetains . leSothaa ndrs equall to 0.3 % of the

O B S ST SR P St

propogiphabf the Ibwis Yeidl addBuclédphils angesk ﬁ§e‘adt‘écl‘inn§n(ze) or remove the re-
al kyl - 2- al koxy- 3- (3- benzyl - 4- hydr oxyphenyl )

affan&ﬂdéﬁja’rﬁﬁ‘ﬂ@t Suitable proportion of the Lewis acid and

Alterxglgl%lsoaﬂr' Jle?r(')@é/ 1091ecalﬁsgg csr?l&ﬁntouk @gt‘f eﬁytlcr %:f’lﬁ ggr fl}r/]c?roéeerfation in a

tan product ern

su1tab¢h3ml®ém mtsmgnnetahcd*naystarsmke@h RBAC (5y10C9) ah Yhé pretséﬁt@ ffer hydrogen
drogenation in a suitable solvent using

donor 4B 3 SReTBRer RS Lo f@enp?rﬁt%éan&n@sféweéwop tg the reflux
tempeﬁ‘é’tgfeo&eﬂﬁe SHRBAY udeB2EEBbtaindthe %E)ngél%n)e r&hﬁsﬁlé?re(vﬂ{ége R’ = H).
ranging from 2 X

at a tenperature ere
Su1tahle splyesats unduds ethifk asabdte,e HHFL dmztand; (glmmtl adcatit leid, aqueous or non

of . f ornu Suj t .
aqueoGS R ik %d@eﬁ’@ﬁé‘? Ypiabl 'atl%opfem#iml aiths, gke s & mixtures.
Prefer@bi§! bihyPSdethte #019E8@UsIRhed Bused. Suitable hydrogen donor reagent may be
ammonium formate, cyclohexene, 1,4-cyclohexadiene and the like, preferably, ammonium
formate in 3-6 equivalent. The compound of formula (1a), where R’ = H, is obtained in high

6
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aqueous al cohol s such as net hanol, ethanol,
i sopropanol and the like or their m xtures.

woe@borabt y, ethyl acetate in 5-10 vol unes is BGEIN2004/000156
Sui t abl e hydrogen donor reagent may be ammni um

ol 0 bl 5 A g
tal 0
A SR e

the rqamangeyl p(rh@mt Sg( )>a1k3992 alatexse} (&ﬁﬁwlémytdabiwhmdkpmpangate
98 .
one Hfied e 5B roBY Shirdeifis sl bt BEeCinces i e eSudiingh A reaction

tlmeseﬂlbl?'prédhc@ tBe %8¢ redultCarideme ARG aEmpEtited asl (ime may produce the
al koxy- 3- (3- benzyl - 4- hydr oxyphenyl )

samegp%%awéa&@he@%l diflen| | ed in the art may appreciate that

Advz{Htﬁ%Js o?llﬂf,é E}Ze@%&?%&et he tenperature and reaction 5

same result and the other
The peseat umesuam provides amovelr pboess fohehe pagparataudl chemically &
%er ot Eer conflltlon Advant a es of the resent
El.f lyguge S{ redkaxy PronApeis AP epivaiyes oL formula gha).

2. ’HBE ?Fé@@rﬁ uflsgyntﬁ)ﬁ' r&ﬁ@e@%ﬁﬁ&ﬂu@&hﬁ g?}SEESQ Rirltie ﬁrep&ldhéﬁbi* ¥hemically
koxy

-2- noic acid ivatives
and oftoatip Ipare(CM)pouhd{)OQforﬂﬁhie (m)eweh@utlusmgntsodimq@rawnyj gfage.
manuf.act rocess for t atlon of

3. The Ry e, Alse, MsETRE Eo iyl o CoBleRBR GamBpurd, of foupuia @a) to

cohfdundvbit ﬂaﬁﬁﬁlaL(Shﬁﬂsm%EW hd @ s@Iveﬁtn Whis [@8Qhe Benef®f enhancing
invention al so describes a process of converting

theotiepasivitel; Gerebythereactigragoes &0 ceraptpldemnandothe foedrgt as qbtaiped in high

h as the benefit of
eﬁ%@a%‘tﬁi’%@ (?leegjg%ﬁ%ﬂé ChJaP Rﬁn by the reaction goes
4. $grovideda 8bved prévask fo ﬂnemdbdmlatﬂoﬁ opldealkylation of barghound Df formula

i”eld (55.99 with hi hche cal gchlral purity. 4.
(1a) tp pbigingas ﬁrmmung%@é% %(@p), 2W ergdben)l ati on or

f
5. T?@ }kﬁé@g@n{ggﬁ} JS@?P? gr‘a/%ﬂ{l %gi“él)?t vﬁffeelrcg%R%&%a; Rt gebenzylatlon
of bempowslestt formulan(flapto gwe)\furdes campeunds riflfrmare (l:ajs tvhere R® =H,
t. h d f deb t f
B BB ot ESPEREE B SRR
6. An%a)er a\ﬁ/{aﬁ{tg%e%% £hih red@c@ioﬁruﬂ ﬂésctﬂaﬁ/ m&! ALY h&igh dRAGS SYiRrsion of

conditions that are nornal y used in prior art

compolmsl offdvante 442 tod1a)eempatrhdao ithn refforied aw 89106 of thediterature (24
g conversion of conpound of fornula
'%’gz;’fu‘iso (‘igﬁiggﬁar ed to that reported in sone of the
7. This @verdtioncrovidds a meBodelibsain g&%ﬁﬁ&brmﬂla (34) & high assay and
i nvention provides a method to obtain conpound of

PEBWul a (3a) in high assay and 25 purity. 8. This
8. ’Ilhrklvgx% t?cﬂl Bfo%ldeg &S miReHIR B AmbPe e§§@§¥ %1£@e@unﬁ4 ! Dresence of

the presence of sensitive es ctio
sgﬁsﬂm& &’itErrlfagctidmaI gny aefusing rthe tomeniau nfl compduardnof formula (4a) to

(#ak 53D an' | ndust rial process for the manafacture of

9. TH 'ﬁ’&gﬂtqn%ntlon provides an industrial process for the manufacture of compound of
formula (1a) which is practical, safe and cost effective.

Preparation of compound (1b):

The corresponding R (+) isomer can be prepared by using D-tyrosine and following a process

similar to those described in schemes 1 & 2 above, as shown in scheme 3 & scheme 4 below:



30 fornmula (1la) which is practical, safe and cost'
effective. Preparation of conpound (1b): The
weorsespsndi ng R (+) i somer can be prepared byPCEIN2G04/000156
D-tyrosine and following a process simlar to those
Sche@%%c” bed in schenes 1 & 2 above, as shown in schene 3
Sthene 4 below. 7 WD 2005/019152 PCT/ 1 N2004/ 000156

80,HCOZH CO2H | cbNH2 t R30 | 210
(%E ( 36)—4-002 COZR2 HO 60.R1 a@-- 11
HO 1 where R3 ®&° eméHa: C02H CORlE T™~E02H°HO

NHZ((?F%OI / NH2 R30 + 10H (3Bb) (3b) (4b) CO2RA4®02R2
CO2R2 HOOR RBOOR 1 R30 OH (1 b) (1 b) (5b) ere
R3 = H5 Schenme 3: (i) Selective O al kylation or ‘
O aral kyl ation of D-tyrosine of formula (2b) by

reacting a) a base a t@kt Nng agent t g-Qbiajinco,r?
t he copper conpl ex; actkngﬁe—ehenl ai;
with an al kyl ati ng H&ge he presencer® ol \1/§ﬁt s

to obtain the conpound ?f Qrnula (3b), where

represents suitable d" P& E¢ti ve groups, by a
Schempedcess simlar to that d| scl osed for the preparation

of cong%md of fornul a (3a), schene 1; CO 2H CO 2H

| NH2 94" Di azoti sapiog ot 0"
HO compound of f’heé (#h) Using @ gé Si &

agemy) in suitable solv ntskl)n aci dic media to tain
t he conpound of fornula (4b) )by a 15 process simlar
to that disclosed for the preparation of conpound|of
formula (4a),

©N°°2R2 CO,R? CO,R?
P e i - I
HO OR R0 R R%0 OH.

)

(1b) (1b) (5b
where R® = H

5 Scheme 3:

On

) Selective O-alkylation or O-aralkylation of D-tyrosine of formula (2b) by reacting

a) abase and a chelating agent to obtain the copper complex;

b) reacting the chelated product with an alkylating agent in the presence of

solvents to obtain the compound of formula (3b), where R® represents suitable

10 protective groups, by a process similar to that disclosed for the preparation of

compound of formula (3a), scheme 1;

_-COH CO oH
E. e ot .;.
HO NH 5 R3om2

(2b) (3b)

(i)  Diazotisation of the compound of the formula (3b) using a diazotising agent, in

suitable solvents in acidic media to obtain the compound of formula (4b), by a

15 ~ process similar to that disclosed for the preparation of compound of formula (4a),
scheme 1; ‘
CO,H Co,H
Rsom . R30 oH
(3b) (4b)



schene 1; CO 2H CO2 F230 NH 2 R30 / OH (3b) (4b) 8

WD 2005/ 019152 PCT/ | N2004/ 000156 (iii) Dial kyl ation
wetossheispnpound of fornula (4b) using an exceBSI/DN2004/000156

al kyl ati ng agent and excess base, in presence of a

..sol yent to obtai tical d i cal | :

i on b PP B SPoEFY e S BhGinrRY Ggtan sger
Pr 0GRP SxcRidThdsal intRedelldd of HisSIGbRIE Gt o(ntﬁ@oélgra%ﬂ&ihéﬁﬁdéﬂy pure
of conpound.of formula (la), schene 1, H CO2R2
R30c¢1_nmmd39f |f017mm;|§1|b1, 4withqut tsyolption, Whei Biegpssy similar to that
remgyin €..eXCcess k [ : i
of  EReC L EE B E Dt sl o RRERETE) ' 1
obtain f he epagiand of formula (1b), whegg g83 =

H, wtho esol ution, _hy a pggcess r 1o°t hat

di scl ~. C F theHpreparation of fu of cogpound of

formul'a” (1), 4,0 scheme 1. CO2RZ o [0 ORL HO
5 ORS (1 b) (1'B) where R3 = H Schene 4: (1

(v t e)p;niahalb;e Irgmoxtih?‘_nhcemgpﬂs la}kytafting egend a (I b), where all
symbol s are as. defined. ier, .i bt ai b .
(Vpy oLEEEHERBr T IRGPIREtTg S0 B CRBOVHG OSBRI A 1B} to obtain

f or nhigr CARpolRl SBRAMAYIPL whereRA a1 Sithoutsdlution, by a process

process simlar to that di'sclosed for the preparation ‘
of cwnifrsip thasidisclosed, for the pyeparaem effirther egmpeynd of formula (1a),

C02 R3O0 OH R3O/ OH (4b) (5b) (ii) subsequently,
10 congéi‘eln?%gthe conpound of formula (5b) to conpound of

gorrr}JI a 20 (b byc@,A#r ocess sinla 0 atco,R?
i scl osed [he Ppreparation_of co @n ofz formul a
(1 a), gehene2; OO&PZ\'CD’Z'% HO " ORI

(1b) (1b)
where R® = H
Scheme 4:

Alternatively, the compound of formula (1b), where all symbols are as defined earlier, is
obtained by the process comprising
15 ) converting the compound of formula (4b) to compound of formula (5b), by a

process similar to that disclosed for the preparation of compound of formula (5a),

2
CO,H /@/\-/COZR
= e et R
H R30 H

(Sb)

scheme 2;

Qin
Otn

R30
(4b)
(i)  subsequently, converting the compound of formula (5b) to compound of formula

20 (1b), by a process similar to that disclosed for the preparation of compound of
formula (1a), scheme 2;

CO,R?

COR? | -
: i
Rso©/-\/H R°0 OR

(5b) (1b)
(i)  optionally, converting the compound of formula (1b), to further compounds of

QIn

formula (1b), where R® = H, without resolution, by a process similar to that

25 disclosed for the preparation of further compounds of formula (1a), scheme 2;



10

15

20

25

1 R30 OHR30/ OR (5b) (1 b) (iii) optionally,
converting the conpound of formula (Ib), to further

weowpomes of fornula (I1b), where R3 = H, W tPOIIIN2004/000156
resolution, by a process simlar to that 25 disclosed
for the preparation of further conpounds of formula )

(la), scheme 2, ~9~WEFGV5/ 019152 PCT/ | N2GR4L08QLEOR
C02R2 C2R HO (1 b) @ pra@cess of
pr epar i R d9Rof formula (Ib) HeS 'IaPRer

advant ages over @aylier processes as discusgmy for

The prytpsustiprepartls ahaySundd e f@frﬂﬂ@s(%)fjﬁe?scﬁhﬁﬁg aid{)?t{égsh%s over earlier

gr esent I nvention Is denonstrated in the exanp
procyspqs 38 dissuesgd for aeatpewnd (la elovexanpl es are provi ded as

The %ﬂﬁlgébggc%gtgibgp ilﬁﬁg% %P%g%tdwﬁg&éwgeﬁé@&%l St 'gjfatshel éxrgr&piler;gillustrated

belovpr Byeae exdnypleohre@rbeitied bs hufyatinni 4@ sho6RHBMR dondirell Bs limiting
gl ass assenbly was charged water (6L) and

the & drf 50.L
© SEPF QL VGO MO Y- pel | et's (2.409 10 kg, 36.56 nol)
and cool ed to ca. 26-28 T-Ex-g‘ﬂlﬁlms sol ution L-tyrosine
(3 kg, 16.57 nol) and copper sul fate pentahydrate
(2.565 kg, 10. 3 Pmpiraverso@dedzdtL-Ogrosde- 28 C Wit h
stirring. The mxture was heated to 60 G65 Cwth

stirring and cooled. DME_ (12 L Wa's added to it.
Benzyl chloride (2. 516 19 8§ nol ) was added slowy
between 50 C to 60 G B stNHring. Gay col oured

I 1500, RBPAKeAD!  dnd! i
" 0 SRR RS b pBB g ptis 2 0
kg, 3066 a@l)gndsopleddad cadd-28’ U Mbithiy sslotionlk-tyessmeqd kketd, 8Tlmol) and

iltratio d wth ter .and drai ned _wel |

coppeh e pabliese E 35REE Mk Mol s seit v e e 0 it stiing. The

ixtuz@pRSheAQNR - E8° i i ' ¢ ldddto ;
CIICRRE D 4oL A U o
Benzy lqagie_aié-é& kel 1%$%aohovastdestagowlyi beteeencitolthto G9siChwith
s b QDR 05 SBB0T0 A1 RS i
mixtutowps eoolaf toQab26281°C) stiryddosidresulvioiofds a0l eBd IB? filtration,

(0]

The,  Cu conpl ex of O benzyl-L-tyrosine was added in
WaSh%g‘f”él? water gnddrainad wellgideRMacoum; was  stirred at

e 658 8505010 5 e K A o
a 50 K iglase assemblydatdefiin ennpeedtiref Thé soikld viate Wshidgt Wirblich filter cloth
using\lﬁ%%c%rﬂlee?,ddr%i%e(% well and washed with methanol. Tt was dried in an oven at 65 °C-
70 °C. The copper complex of O-benzyl-L-tyrosine weighed about 4.6 kg.

The Cu complex of O-benzyl-L-tyrosine was added into water in a 30 lit S.S. tank. It was
stirred at ca.26-28 °C. To this slurry 35 % conc. HCI (3.32 L) was added with stirring, and the
solids obtained were filtered and drained well followed by washing with water and 10 %
ammonia solution. The wet cake was centrifuged and again washed with water, The solids

were dried in an oven at 65 °C-70 °C. The off white O-benzyl-L-tyrosine was obtained in 56
% yield (2.63 kg) with 95.8 % assay by HPLC and 100 % e.e.

10
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amoni a sol ution. The wet cake was centrifuged and

again washed with water. The solids 25 were dried in
wanoswensat 65 CG70 T. The off white PCT/IN2004/000156

O benzyl -L-tyrosine was obtained in 56 %yield (2.63

kg) with 95.8 % assay by HPLC and 100 %e.e. 10 WO

2005/ 019152 PCT/ | N2004/ 08&#8®!e Exanpl e 2 Preparati on

of O Benzyl -L- Typ%mﬁong;(@tgengﬂQJT dn adry 100 L
gl ass assenbly was charged wat er and potassi um

hydr oxi de pellets (4 5 and cooled to
roomtenperature. To th L-tyrosine (5 kg,
27.62 nmol) and copmo ate Wéntahydrate (4.3 kg,
7. no/ ) was ded at c 2 wWith stirri e
In a g555aDf 16 Blks Piemp B oo et i TorAdthorsseig Affoxide pelets (4
kg, 7% @%812 an@M?olé@% FonasReded. 1o tl'u&l{soluﬁt%‘ U%r&fﬁe‘{@'l%e 27.62 mol)

&Ng .14 mol) was added sl o
and 0@@13@ fah: mntahwdnage (4. 3Ckgyl 7cBl molr)emassetddledi at oppe28 °c w1th stirring,

Ther(ﬁgc r eas Lot geég(g% 6% ¢§5@)§| s %doletdlabm? mjwas added to it.

BenzyEdﬂdnﬁdengl BRb 31514/\@17019 way ddaded Gl@w*l)y bétilebfi 301°Co 60EN® AN stirring.
wth water and drai ned well under vacuum The wet cake

Gray ggoleyred sohid coprey rcégliphfé( eloppenzyidryresing psecipitatps Qs The mixture
was csc}oH d &%a%d-Bg g?t Qﬁ ﬁc{] resﬁlt%lg%ofrdsglx@% edik etgmgyﬁlﬁlatmn washed

ux tenper ure fe $6 wer'e
w1thnzlateoagd1d1fanﬂetle;velbthtehvawamng nutch filter, drained well

The Yggt céYé'a QE& Plrﬁgrtolglgg %lgppeg:g%pm & % %q(gB r\lvag rs]tlggc? w1t% methanol in
a 10(QL %ﬁdgg ){ise]!nbt yéft(féﬂﬁ%?te)ﬁ@'eﬂlﬂﬁ“g ﬁ@é&ld?v@ré‘ﬂk@r&i‘ go%roe rgh filter cloth

Benzyl - L-tyrosi ne was ad I nt
usmgamEQh ﬁlter Sran&d welhkndawdshetl |W1thentletlanolc£t \22& @#&dTin aficven at 65 °C-

70" 8 ehife bmaity RS g b e mA e AP T af ned

The @@tdmplek bOOEBERYl-MAFdEINEG wik bidedah® wBtin b0 (it NEO IR and stirred
solution. The wet cake was centrifuged and again was

at ca\gsHe dCwie thigestusry, 3Te cong. 6! ((ef &) 2asoadded with stirriogethe solids
obtalﬁ“gbc{ g%{,]ee ﬁQreI,sﬂE}]%g%én \f@ Ootxfeﬁi%p %&?M\}\g i Jt% g&%g%raaggg@(? t{i’/ ammonia

solutidnlTheamet RO v%set:eﬁtrlegﬂdl ol fRirphae erskad siithl water. tThe solids were
t.hose di scl oged

driedcin gg,pyyp 4 63 y@ﬂé). T%s\@?lfewwgﬁabegayldnﬂﬁpsw ffag obipined in 54.7 %
yleldlgurl Qﬁth&}%% a%éa?ﬁt}%ﬂggc R4 Y& S. @s gi ven bel ow.

fcation I's not al ways essential. The
Followamgp peocesvas ssmbs aqubosel disdhoselt eabotd @etcoﬁpb&nzfyﬁ)-be%yl-btyrosme

were iR e B RS RREL b Sy BB 3 e boRy Fiicarion
by m@!h@ﬂﬂﬁ@hbtoélwﬁfrs &Rafktal OheldofBpldilWds SvBalently bRKeR®0 gtUO-benzyl-

conpl ex
L-tyrosine by the process described above.

Ex. | Solvent for Reagent | Base | Condition/ Assay | % ee | % Yield

No. | Preparation of Reaction time | (%)
O-Bn-L-Tyrosine
Cu complex

3 MeOH Benzyl KOH | 50-60°C 79.8 100 |46
(4 Vol.) chloride 2h

4 DMF Benzyl KOH |50-60 °C 79.2 100 | 50.6
(4. Vol.) chloride 2h

5 DMF Benzy! KOH | 50-60 °C 88.2 100 | 50.2
(4. Vol.) chloride 2h

6 MeOH Benzyl NaOH | 25-30 °C 90.3 100 | 49.4

11



10

15

20

25

30

3 MeOH Benzyl KOH 50-60 C 79.8 100 46 (4 Vol.)
chl oride 2h 4 DMF Benzyl KOH 50-6.0 C 79.2 100 50.6
W@ 2005001153 chl oride 2h 5 DMF Benzyl KOH 50- 60 ECBBN2804/000156

100 50. 2 (4 VoI ) chloride 2h 6 MeOH Benzyl NaCH
2E_D 34 11 WO 2005/ 019152

Q 4
EE%QU‘ Rl;nnA/ 00041 d@ol\/ni \l@énm de ?thxarmlei 7 S|

NE T\ — I I

(-) 2-hydroxy- 3- (4 benzyloxyphenyl) propanoi ¢ acid
C2H / OHBn0 5 To a 2Hxappled bottomt hree necked

benyl - L. (3OS RREky L+ Sl S piiy D oraberiitia

suspensi on dil ute aqueo su furb@|q0|d solution (54
g, 0.553 nol, in 175 er) [was added at ca 26-28
T. It was cooled to i noHan ice salt bath.. At
0 C, agqueous sodlun?W?trlte solution (63.6 g, O. 922

To ag?lj-r?r add tﬂ: dr o as&efy g)@};lgt%ﬁfﬁggl@ Ivgﬁgtagdgh\t,‘\cﬁlowed by O-
benz 1ALk })snl@ évlm)e% QW.[S'SlOma_}) T6 theSusPbdsit LA vg\?ée%g ﬁ%ﬂlda(:l solution

extr act ed et hyl "acetate. Extracts
(54 gaRdShazticia WStIthmt@'b wa@agéed @ dacddee2 WA dt wak lcealeédb AE-2 °C in

an ic sgfhofly At 8GO0 R BB B4Rl %F’%Eﬁ@ Was added

dropwise eAfter tBg @@@ﬁbﬂr@%@ Kk@rré® fo? Rl alxfen@éd P& iREST ﬁﬁ@ éL Gipto 24 hours)
product (58. ). The crude Cgroduct was puri f

be10"%t3|0r VG- an Wes dﬂlﬁfﬁ&twfe vestterdan @ﬁr@mdl w@hrﬁhy@@atm Extracts were
comb"i’rﬁgit ﬁ{de:iyﬁgtéd g{/a{tére r(ﬁ“garﬁp Qa \g'eétﬁd %lnld chgago%{er anhydrous

obta ned

sodiund slfH€) Iﬁwa'é'ffﬂtemcbditb filtised glas c@i@@lﬂtrat%& bél@v B5TCMo dryness under
yi.eld). The ffi'LC assay was 92.3 % and enationeric

redudeg @é%sgurﬁé% obtaiey %deé@wphd produgt ()58 mydr oXy- 3-
tho SAsCOBT AT Ry OUERATS i oF BRSO oY Al e
and fl@raband)washed witt eldiséprbpydettebr bTheOprotem phtaidedtwasodrieden an oven at

o 09,.,1. 84 I To, t hi u nsi dj | ueous .
55 “CoR T nao R iy AR 20 S o 1. st HPP 6 o5 1 92.3 % and
enatlm&@gxc\g@swggdm@%at RT. It was cooled to 0 G2 Cin an
[ ce sal t ‘

Example8
S (-) 2-hydroxy-3- (4-benzyloxyphenyl) propanoic acid

CO,H
Bn0/©/\(‘)/H

To a 20 L round bottom three necked flask, 1,4 dioxane (6.25 L) was added followed by O-
benzyl-L-tyrosine (500g, 1.84 mol). To this suspension dilute aqueous sulfuric acid solution
(540 g, 5.53 mol, in 2.5 L water) was added at RT. It was cooled to 0 °C-2 °C in an ice salt
bath. At 0 °C, aqueous sodium nitrite solution (636 g, 9.22 mol) was added. After the
addition, it was stirred for extended period of time (~ upto 24 hours) below 30 °C. It was
diluted with water and extracted with ethyl acetate. Extracts were combined and washed with
water. Organic layer was collected and dried over anhydrous sodium sulfate. It was filtered
and filtrate was concentrated below 45 °C to dryness under reduced pressure to obtain crude
semi-solid product (820 g).

The crude product was purified by stirring in a mixture of diisopropyl ether & ethyl acetate. It

was filtered and washed with diisopropyl ether. The dark yellowish product obtained was

12
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bath. At 0 C, aqueous sodiumnitrite solution (636 g,

9.22 nol) was added. After the addition, it was
waeiosoedst or extended period of tinme (-] upto PAI/IN2004000156
below 30 T. It was 25 diluted with water and extracted

. i I be. e_.copmi pY
aried B o Rl 537G oG T B R BG4 " Y Sthe rL
assay odep8.aivhyad entsiosedic ¢rvass Wand®%. It was filtered and
filtrate was concentrated bel ow 45 C to dryness under

Following prapsss cdwtlpete Shasedisclosed iyexamplai’ &oBi & () ddwdioxy-3- (4-
SIE! Rt ura
ey AEED PR R BSOS BTy B i o iven

belowwas filtered and washed with diisopropyl ether. The

1] Ny I 12 \AO-200E5/ 0Q0101E92

QL

g k—yef+oyw-sh otuet—ohtathedwas—12A52005/-049152
Bx. | pdeppiBnoa oé&%%w rReapupR copiitiRRdy % P%Yﬂ‘;(so%r. THeyield
No. | Aequiyalenthej FINIVAIESE| 23E0agHiquiime, vilel d)  Thie B C

9 | a¥hwsphatigs 98. £.9% and enalhdh®rGc excede-Bras| 986.6 42
Fol k&di ng processes |si mi 4y <¥®°G hose di scl osed in
exafie 7 & 8, S (-)| 2-hydroxy-3- (}]4- benzy| oxyphenyl)

10 | pPofassi@hcC aci 2. Was prepatlgd-518¢ ng di f fogrsent| reagents 50
amgdisgbyents as given qipekoWc Ex.| Reagent{ NaNOZ
Reagisaten condition/ (Y purity % % yileld No.
(eq '%al en{) equivaljent reaction tijne e.e. P

Phosptioric274+h,—0-5€92-8 966 42 —acird 4h,—<30—C
(2.5) 10 Potassium 2.74 | tlh Oig C 95.4 97.6 50

hydr ogen 4h, <30 C Sul f AolEy Exanple 11 S (-)

et hyl - 2- ed 9%thyRB2 (efidx@ziU-BetrivPlaRMHehy ) pesane Ak e
coz2C2H5 O H5y Bno(?% T%i a d?ly,y?ﬁhrzlng@?ked round
bottom fl ask di net hyl | o COMSO, 5 L) was added
foll owed by potassiu de pellets (811 g, 12.3
mol ). It was coolg an i aaeeigld water-bath and to
it was added 4-benzyl oxy phenyl lactic acid obtained

To a JBaihics ReRkoe IREdbiony 1o iyl Ty (SIS ) ywas added
follovs)’(%@joaﬁﬂé’t@ﬁiutﬁ HyaHA A AlRP mS'TQ i‘i?;@e{nob.etlﬁ"%i‘ cBol€d tif® adQce-cold

the m xture was stirred _conpletion 15 of }
wateribath andaotit was afldedrbbeniiylaxyethenyltlacticotaie obtained abompdd00 g, 1.83
mole)lxgittl? stlircr:l%g.c ‘f’kc{h\el\@ttea%{ior\{m ntli)lgtu‘?et Icl{e{hlyT %ul?etlte ](?._9 kg, 12.31 mol) was added

through a dropping funnel between 8 °C to 10 °C and the mixture was stirred till completion

of the reaction. It was diluted with toluene and dumped into ice cold water with stirring at 10-
20 °C. The layers were separated, the organic layer was collected and aqueous layer again
extracted with toluene. The combined organic layers were washed with water and brine. The
organic layer after drying over anhydrous sodium sulfate and distilling under reduced
pressure gave reddish brown liquid product. The liquid product weighs 1 kg which contains
38.39 % diethyl sulfate (GC). The chemical purity of the product was 98.0 % by HPLC.

The crude liquid product was taken in a three-necked round bottom flask. To the product
ethanol (2.2 L) and triethylamine (440 ml) were added. It was heated to reflux temperature
and stirred. The excess ethanol was distilled out at reduced pressure. The liquid residue was
dumped into ice-cold water and extracted with ethyl acetate. The organic layer after drying
over anhydrous sodium sulfate was distilled out at reduced pressure to obtain title compound

in a liquid form. The liquid product weighs 500g which contains 0 % diethyl sulfate by GC.
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20 T. The |l ayers were separated, the organic |ayer was
coll ected and aqueous | ayer again extracted with

W ed0aeras2 The conbi ned organi c | ayers were wasPerINge41000156
wat er and bri ne. The organi c |layer after drying over

pstillin nder. reduce
The AR ity e MR o b HrTic o SHabeherin iy G730 %
by HRit@duct wei ghs 1 kg which contains 20 38.39 % di et hyl

sulfate (GC). The chemical purity of the product was
98.0 % by HPLC. The cr ud%xalm @ild product was taken in

cthanol (33 LP e R bRy &Ea?oﬁéplzel&atﬂ%?sﬁf°?2°édded

It was heated to reflux tenperatyre,, and stirred. The
excess ethanol was dig off]i 2atz T educed pressure.
The I'iquid residue : edc it o ice-cold water and

extracted with et Tané organi c | ayer after
dryléhg 25 over anhydrous sodium sul fate was distilled

To a gy 1 }s?de@ad dottem dlaskiamixiure of dmbﬂmdlfomde &DMSO,

L T T

(0.6 gven/ mumpmeﬂ@mzymﬁ ph&@mmk apidr 1ty g,o£ 6Y hemel g%@%ded with
98.6 % by HPLC and enantiomeric ?urlt was 97.36 %
st1rr1ngy1tpp§é1ea@aq%q> gethyy temperyture. After 6h it was cooled to 25 °C to 30 °C. To
nzyl exy,
this r@&ﬂ&@&cﬂé %}dﬁfgﬁ%@h ?’?_léfga%@ ?1(.)42 é, %’;f yﬁﬂ?gy\bgs 'ﬂfdﬁ? 2@96%3%103 mixture was
heated turefluldempmnf dnasik-bathnAfieucemplbtioh o tHeyleactiohf nxvadeooled to RT.
t ol uene s added

The siighipcias ied midnetion B SSna Ry Ge R b B combjngd organic
layersgwer% &aiﬂé@'@u’ch Theg ﬁfdbﬁﬂ?eylmyorg?t???%%& APt @ V\éﬁﬁ% %Vérlé&ydrous

.67 mol ) was added w th
sod1um§p1fa1}e@mﬂ st lsnrgrender peducedipressurd gavet revlézsh bmWrqumd) p2&duct. The

ioiafdhePRofon 94054 B30 B B S

heat ed to reflux tenp. iExagdpleiLs-bath. After
conpletion of the reaction, it was cooled to RT. The
m xt ur e wad-)dthyeatheuyt hr(dvhensylozmghenylrprepandateni ce

wi th toluene. The conbi ned orgacpl c |layers were washed
with water and brine gaﬁl C layer after drying
over anhydrous sqdi ul fate and distilling under
reduced pressure gave reddi sh brown I|qU|d product .

1o B0 g A 5, MBS el PRl 1 g e

follou(ed)by&ﬁ‘dib)hled Poeissionhydrdxidedsimian! oxy %%6 ol ﬁ%%bl%d in an ice-
BnO 1 / OC2H5 To a dry, ree necked round

cold %?rr‘eﬂ&h RRa 4R iigvaeedded 4herzsioxy @h@mthmqi_)obm@daad:@e@t (1 kg,
3.67 mole) with stirring. To the reaction mixture diethyl sulfate (3.8 kg, 24.7 mol) was added

through a dropping funnel between 8 °C to 10 °C and the mixture was stirred till completion
of the reaction. It was diluted with toluene and dumped into ice cold water with stirring at 10-
20 °C. The layers were separated, the organic layer was collected and aqueous layer again
extracted with toluene. The combined organic layers were washed with water and brine. The
organic layer after drying over anhydrous sodium sulfate and distilling under reduced
pressure gave reddish brown liquid product. The liquid product weighs 2.628 kg which
contains 48.3 % diethyl sulfate by GC. The chemical purity of the product was 97.9 % by
HPLC.
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20 foll owed by crushed potassi um hydroxi de pellets

(1.6 kg, 24.6 nol). It was cooled in an ice- cold
wowienidst h and to it was added 4-benzyl oxy phRCEIN2004/000156

lactic acid obtained above, (1 kg, 3.67 nole) with

the a8 Tl BB RS S P AR5 B

ethan&qtlmﬂg nd thethpladhd 1201 Wite amiedt Iy wasEeateslt torrefhak tdnh;ierature and
npletion of the reaction. was_ di | ut ed mnﬁ
sirred. T fo AESCn gthanelpwes distilled out ebredium gresyire-nTaq fidpidnggsidue was
dump?a ik i@2cAd whter ;{]ﬁ dé)@ﬁé@tre& W GhfiCRUAL Gte drBshi® 'Mlé/@f‘ hfer drying
er 'Was co and aqueous’ | ayer agai n~ extrac
over lehtyhrdus sodine. suIIﬂent& W:Imhstdbd omt gﬁmduceklaywlsrevta obtanatitie dompound

o ot e o Bt AR YA LSl G

The §IRAHEE SrSthY pEo YR 98651%! LeVAd leh&itin@icostiiy was 97.5 %
T e%ﬁ |%&f§{prodgct wei ghs 2.628 kg which contalnsy ’

by}ﬂﬂsls % di ethyl sulfate by GC. The chen1ca| purlty of

e RS B BB B s BRI 10

alteraflvély tdifegificd emldeshbseurailp allkydated |aﬁ¢5dtd1nfg"0tot the pnrooetls cdescribed in
ethanol (10 L) and triethylam ne

Scheme 2V¢Q§bh@%ﬁ1&j0'@lk§’}9é$4 psedp@Ridpenyls él%inﬁ’lle‘?t]?‘r T é’dpmﬁeﬁ%"e group.
Repre?sﬁlgtgﬁ?eq%alfﬂﬂl&lar%"gﬁr ﬁlbéltow | ed out at reduced pressure.

resi dunped into ice-cold water and
extracted wth ethyl aceEmmple'ﬂhe organi c | ayer after

drying 5 r .anhydr.ous ul fate.was distilled
out at gﬁgéﬁlyg?é%‘/&m’@'%s'g‘%m oxYPheyR PEQRARSEYSd i n a
liquid form The Iiquid product @@2@% 1.1 kg which
contains 0 % diethyl syTas 2”2 Fhe cheni ca
purity of the product i . ?_Iby HPLC and
enantionmeric purityBMas™~97.5 % by HPLC. The S (-)

2- hydr oxy-3- (4- benzyloxyphenyl) propanoi ¢ acid
To aQlky,ahiee thetkedepcan lbegom- ﬂ&k\mnon(joalmb) mat comel, >st04 (2mL)) was

addeg e (3 e R B pehen SO D6k 9o Msed wit
stlrrn?ﬁ t 51){% RL88 R RANE {en‘g% if 9 BHlBH 2er ¢ Pfeﬁoﬁ%f thefreaction ethanol

I've group resentati ve exanples are given
was ielilbat o&%mq&ﬂueedﬂreﬁsdre )Thick liquid product was dumped into cold water and

evtragien ESEfoRFHe S OFEAH ROy P Sl SR NBLE G soluton

and ﬁﬁdﬁs g‘h@ Bﬂg%ﬁf&l laﬁerfg)ﬂtemd}yl@ Qvé'i'%ﬁydrb@ss@ﬂiuﬁﬂ Fhifite\Was distilling under

roxy-3- (4-benzyl oxyphenyl )

reduqzﬂdqpeamlrecgaafc uddcﬁsjloo@)mml@@erywcw% liggid produef. WPlghsNé&O g. The

liquid Bﬁgﬁgﬁﬁ%ﬁﬁg{ 1& glg)éa(nieg 86;{@2 %t ﬁ?‘t Phe ﬂélldg{rofh]lct Jas st separated. It
was Blierc@ e 8dsiRb &G A Dexakie] dfied il tbittapt 0dight obamed. lmhnaesbhd product.

into cold water and .
weighs 89.2 g The chemical purity of the product was 99.1 % by HPLC.

~ Example 15
S (-) ethyl-2-ethoxy-3-(4-benzyloxyphenyl) propanoate

CO,CyHs5

To a dry, three necked round bottom flask dimethyl sulfoxide (DMSO, 100 mL) was added
followed by potassium hydroxide pellets (14.7 g, 223.3 mmol). Then S (-) ethyl-2-hydroxy-
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20 extracted with toluene. The organic | ayer was

washed with water, saturated NaHCO3 sol ution and
wheios®191¥he organi c |ayer after drying over anhgOIN064/000156

sodium sul fate and distilling under reduced pressure

3-(4- l%glx;gﬁ{q?@%gﬁz pPél;%WBatF (! 3?593&&{)1 \gggﬁlsetd' i e)%n%ﬁgq'&‘ﬂvas added

with stirhﬂgan&a (25018 AL )to avhlail' dle'ﬂi}é salfhted (P9.2dnkct 22833 mmol) was added,
il tered_and washed with n-
mm“&‘i’ |S%‘i§e t‘ﬂl "anéﬁjrgtl“?;ﬂﬁf’Ir RRACHRAR OLB‘Eﬁ LGoEQP MRS Fyap umped into water

Produt 9}‘3&1 tractedPwi® tdikhe 8'9}1@01%&1]1@ ?ay‘ép% %lshd?l%i!tﬁ Yafth dahe NaHCO;3
product was 99.1 % by HPL S (-

solutien hyd anQeﬂHnngyg@lc( My@@;ﬁpy ﬂrcymmugn yjﬂ)ydp@usm@dmm gﬂfate was distilled

out ab AN FERTR GioREPRYS SBPaYiidh X BREBTS Do groduct weighs
33.2 @¢aam coafhidsadd BvaethPlysulfatedssGO hwd{e@ﬁba ®u gdbieﬂhs product is 93.0
%4 7 g, 223.3 mol Then S ( ) et hyl - roxy- 15

% byWBLEH05/ 019152 PCT/ | N2004/ 000156

mhe SRTAINEOINAR I, Y PORRE B 00 SR RAEEEy i procc
ethanﬂB(lSB nm)tand\ﬂ‘le’rhylladnm 2910 mi)vfend aadc(eﬂQIt wagiheat2® B fkﬂmmén)lperature

was ture sti.rr t|II | etion
with Fg5g, G- cxers § izl vardisl %@@W%% e l{gyidresidue was
dumpBl (?1%%% -46id v@ﬁ%&r &t §Grabiell r‘lmﬂf’ét ﬂn&eta-{@ erHRr @asie le{y@b/ @fas washed

was wa wat er, sat sol utiron and
with buine é"heﬁln@nm lgaen after aiyseng aVctranhxddmum spdiwe rsubfat ywehsoliggilled out at

diums s distilled t at duce ressur.e
reduch PRRLE 1P PR oS i JaRfarty TR MR BoqEREbGs 101 ¢
whiclPESdkiat 0Wei diéthyl ik & B The @ﬁmwgurﬁﬁ o¥othk pidamét is 97.5 % by
sulfate by GC.” The chem cal purity o product is
HPL@S 0 %by HPLC. The crude I|qU|d product was taken in
a three necked round botﬁ%ﬁhffq%k To the product 1o
et hanol (150 nmL) and tri y amine (23.0 M) were
added. |t Bds) dieteethdo -3-E4-hydrokepipayh usmnoamet h
stirring. The excess ethanol was distilled out at
reduced pressure. The i escsile was  dunped into
i ce-cold water and with ethyl acetate. The
organi c |ayer was \ Hprine. The organic
| ayer after- dryln@°ov r anhydrous sodlun1sulfate was

i stil t ureto in titl
To o s BRRREE ke DGR T ORI B L b d 5 0 & 457
mmo%na eﬂlaﬁ&hm (Z3BTaN] 3iNmnd Piveicaldayd. Iswhs @trﬁadtayldfa@oféheo 0-5°C.
hem cal ur|t¥lof f he product is 97.5 % by

To t@mﬁp@ heyog tfi yomerlyuherzieeflﬁeﬁéym@ d235. ﬁ?dﬁ@?%ﬁ%ﬂn@dd)ed at 0-5 °C.
Afterthe B 08k s c&%gt%f'ﬁ Wsts'(%tl‘;r%d)blelow 55265 After completion of the reaction,

the mixture was dumped into ice-cold water with stirring and extracted with ethy! acetate.

The extracts were combined and washed with water and brine. The organic layer was
collected and dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated
under reduced pressure to obtain the crude liquid product.

The crude liquid product was stirred with diisopropyl ether at ca. 25-30 °C to extract the
desired product. The diisoisopropyl ether was removed to obtain the crude liquid product,
which was stirred with n-heptane at ca. 25-30 °C to obtain the solid product in 70 % yield

(7.6 g). The chemical purity was 96.7 % by HPLC and enantiomeric excess was 100 % by
HPLC.
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20 To a three necked flask S (-)

et hyl - 2- et hoxy- 3- (4- benzyl oxyphenyl ) propanoate (15.0
wW@2004619452 mol ) and et hanet hi ol (25.35 nL, 343POTIN2)04/000156

were added. It was stirred and cooled to 0-5C. To

this mxture borontriflﬂéi ecﬁherate(15 83 ni,

125.76 mmol ) was added at After the addition

i s conpl et & (-) tthyb2-esitoxy+3e@i-BekowpBenyT) propimate

conpl etion of the reaction, the m xture was dunped

into ice-cold water with stirréog.and extracted with

ethyl acetate. 25 Thf racfs were conbi ned and

washed wi th water ol ne.od. organi c | ayer was

col l ected and dri ed over anhydr ous .sodi um sul fate and

filtered. Th iltr s concentrated, under reduced
To ap{hé%es%FFg ‘1@ %b% dne (ﬁgﬁwlﬁmé\w) pripanedte {5 g 76.2
mmdl) Mt‘ﬁld&hﬁglé%7\‘\ﬁ§ ﬁtl'@' Iﬁﬁl@l)\%érg addd SRR{&% rreﬁ%aﬁg co8ikd to 0-5 °C.

C to extract the eS|re e

To thms |H§6tu§®b®r@p§t1ﬂuenﬁe etheeate (26D mbgl 20916mhma]) washielded atle-5 °C. Once

e LS s AR B]  Bhe RIS i,
mixtiifeeivas (Umpeddinto Waccold) Gates thlpé,tfrhh/g’ aﬂ@%xt?zﬁ:tgd v@tﬁye\%lgf Lagetate The

and enantioneric excess was 10
extraptroweig epEsnedcand) wpshed ModowsEr amk bntm: eT1E7OISa(IIC)1ayer was collected

and %ch}_é %%%%owfﬁ A; gﬂ%ﬂ%kggo?@?&gt@is c%ncentrated under

redue&dmbssﬁre&bbbmﬂw(cﬂudedtqn)dpmymhenyl) pr opanoate (25 g,
thio 571. |) were

0
The Zgife didiid PIRAICETRS FREChICHBPRgPYbobematTia, JRos o extract the
dem%w% gﬂ%g%légist)#bggr gt?eleg%g ?&ﬁ(ﬁqeg%g cf)g)te{ﬂxthggﬁldg liquid product, -
whlcd:lomalsetred wiith nabeptateiat ca @.SEH] Eto3btain thf solid preduet &t 6% y1e1d (11

he. reaction u was. dunped into ice
). R ehetvigh Y PR 0490t e ol P @it ey maadp 26 By FreLC.

The extracts were conbi fgdmppehgrashed with water and

brine. The organic |ayer was collected 10 and dri ed

over anhydﬁb@kabﬁbﬁQﬂmstHﬁﬂwdandpthquewﬂmfhﬂ

filtrate was concentrated under reduced pressure to

obtain the crude |iquid _preduadQ,Clte crude |iquid

product was stirred di ijsopropyl ether at ca.

25-30 C to extracfgy desiQGtl; pr oduct. The

di i soi sopropyl ether was renoved to obtain the crude

I [
To o B LB B 5 G M R Ee PRI b B IR G B 20 & 60
mmO(l)l@dlczct@ethldir(é %rmh; 22B6 mumol yvevmdc&g Povoas dtitted alﬂd:ooled to 0-5

°C. "I?ﬂ;ls&lo re rlg (eﬂlem?%poo/&%h gﬁéllﬁlmﬁsxd’ggfpﬁé@fé at {-5 °C. Once

the adEH#ioR Fas complete, it was stirred below 30 °C. After completion of the reaction, the

mixture was dumped into an ice-cold water with stirring, extracted with ethyl acetate. The
extracts were combined and washed with water and brine. The organic layer was collected
and dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated under
reduced pressure to obtain the crude liquid product.

The crude liquid product was stirred with diisopropyl ether at ca. 25-30 °C to extract the
desired product. The diisoisopropyl ether was removed to obtain the crude liquid product,
which was stirred with n-heptane at ca. 25-30 °C to obtain the solid product in 50.8 % yield
(0.74 g). The chemical purity was 92.4 % by HPLC.
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HO 1 OC2H5 To a three necked flask S ()

et hyl - 2- et hoxy- 3- (4- benzyl oxyphenyl ) propanoate (2.0
wW@2006/001520 mol ) and octanethiol (3.96 niL, 22P@BINM®L/)00156

were added. It was stirred and cooled to 0-5 T. To

this m xture borontrifl j herate (1.0 nL, 8.34

mol ) was added at 0-5 #‘%@%gthe addi ti on was

conpl et e, S ¢) sthgl-Zethored-Edlydroxyphehy Afrbpanoatenpl et i on

of the reaction, the mxture was dunped into an

ice-cold water with stirring.cextmacted with ethyl

acetate. The extra ref conbi ned and washed with
wat er and bri ne. é aniacHayer was coll ected 25
and dried over anhydrous sodiumsulfate and filtered.

To o 3¢ oSt AR 11T BERALF A1 ‘B S P rh e SRlelr e rypheny)

propaﬁa@%ﬂ@b oNBH4 Rt mhfo@dwwetdaded WSRRRRYS. TS RS nﬁBEtuféaS % Pd-C paste
Cto extract” the desired product. The

contaldungsiﬂ %m&ﬁ‘pfy(loét&e% ﬁ&snm@lbmwdadd@do[fpauhm su'seemcudemmomum

forma ﬂgE% gg(f%g mga}M\g‘!isc Qq%@.ssotef g&%?le on tof tﬁhe ¢ nlf it3as filtered

throughl 1B}f1d-bedOusiftly fifteld blothTh@ﬂﬁlb%mvﬁa'ﬂw&%dl Wth\/\aﬁylgé’oetﬂat%m organic
HPLC. 17 WD 2005/019152 PCT/ I N2004/ 000156 Exanple 19

layer wap washed, yitho water aag - tineqangl, éﬂ%(ywemhyyirwowﬁ%t%lfm After

ﬂltenr%éogl%%yg t??/%sqgn %’f% %‘aelarehﬂéeﬁ%ré’sﬁﬁxl%ecg obtaAs K llgﬁtf%hlowmh solid

produeit My s@iceptoabuyt Fag dbthmoad yi 8% PHieyiyld)(126 gpr Diaclemtieal purity was
304.8 mol ) were ad irring. To this
99.7 PR bgnapbepe PEeSCa ﬁvﬂé(ﬁ%%é% wat er (100 g,

23.58 mmol) was added. FQahdmiS2¢uspensi on anmoni um
formate. (156 g, 1219.5 mmol ) was added. After

conpl et i orf 6} ethiile2-rethwzy3e(d-hydrawyphényil) gropahoatehr ough
hyfl o-bed using filter cI ot h, hé’cB' -bed was washed

with ethyl acetate. T ga éy%r was washed with
wat er and brine and d gnhydrous sodi um
sul fate. After 10 HQtlng ??eflltrate was

concentrat ed under reduced pressure to obtain a |ight

To a ﬂ’l?éel fRMk&HISR! § @8 e@l‘iﬂ@u@chox Tﬁ84-§9ﬂ2y%x@r pREHYEY p §noate g5 0g 152

obtained in 83 %y Thé chemc
mmolyeigain@binEsgmiple NPLCS)aamd tleln@msql@frﬁ A, é%émwasweg@a d. It was

s’urre(&vq;ily:I gd é{)zﬁair% gl"o(t% SI‘R}%F% )?Sf?élﬁ tHOHSF g‘bhaeﬁ%cg 1(56'3 & 41.9 mmol) was

added CORSARBUe V%?dtﬁred bRloBaeC. aAﬂtéHo@ﬁlpI&ﬁ)hQﬂ thd @3&103 (t*v)as dumped
et hyl - 2- et hoxy- 3- (4- benzyloxyphenyl proEanoate

into icg-coldswater Wit stirring andrexdrarted midyathd argsates Bhe gfepcts were combined
and whileB S GkE I(Ialgfé xgatellgndd BridETghe offdnfc 1%9913%5 Lo11e8RT and dried

over anhydrous sodium sulfate and filtered. The filtrate was concentrated under reduced
pressure to obtain a crude liquid product.

The liquid product was stirred with diisopropyl ether at RT to extract the product. The
diisoisopropyl ether was removed, stirred with n-heptane to obtain the solid product in 40 %
yield (1.45 g). The chemical purity was 99.38 % by HPLC and enantiomeric excess was
99.16 % by HPLC.,

The corresponding R (+) ethyl-2-ethoxy-3-(4-hydroxyphenyl) propanoate was prepared by a
processes similar to those disclosed above starting from D-Tyrosine, as per scheme 3 & 4.

Representative examples of the process of preparation are as under:
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stirred and cooled to 0-5 T. To this m xture
borontrifluoride etherate (5.3 g, 41.9 muvol) was 20
w@dwen191¥he m xture was stirred bel ow 30 T. AfPEI/IN2004/000156

conpl etion of the reaction, it was dunped into
ice-cold water with stirgj I?ng extracted wth ethyl
acetate. The extracts were conbined and washed with
satd. NaHCO3, wdreraraivad dfiQ-BenzyHieTorogaei ¢ | ayer was
coll ected and dried over_ anhydr thHsodi um sul fate and
filtered. The filtrate yaseoneent?at ed under reduced
pressure to obtain a crj qulﬁl_pl product. 25 The
liquid product was SPrred with diisopropyl ether at
RT to extract the product. The dii soisopropyl ether

In a BGS 1T, GHRY Slekedl 10uhE Botbi ARk RER! @xddOwEE 800 #§ and potassium
solid product in 40 % vyield (1.45 Q). The chem cal

hydrogigei pefletae(80.89, 3822miol) a:@l dokedctoena @63 o rTa thex sesonBstyrosine

99 %y HPLC.  The coryespondi R (4
(100 %57 m e SRp b LR BRGIST S hrotmelhoues dded at ca. 2628
°C wikh Staihg 0Ty mekturdOvarieerd $6 60 SCIo5l @ with stiltidgendi 6leaSPAF (400
above starting from D'&/r osi ne, as per schene 3

& 4.
ml) wegedded e Ht Boezyb ghlppide 63308 2t 6o prodewassadded sloxys bstwesa 50 °C to

0 d : ) / . ..
3y B S B 50, T OB s
out. d?mBimire vhasl cooteddivyca. 26-28 e etimar kelresolting sbiifld omre collected by

flask s char ged ter (2?0 glél) and potassium
filtratygpe PgshedviBb VREE and gigingd gell pnder vagpymang cool ed to-
S0 T b Lt . |
The xﬁ%ﬁl 3%&% 2B 0lbent§l f)rlZﬁsﬁlg déggﬂ{bgﬁijg% @b{%swa(sslsqgreg\ggh Arthanol at

nd copper s ate .5 g,
refluxrtEn)pevdsreadtie dolats were fiGr@BandCwashdd with medthepol. Thevas dried in an

oven g 70 PRI en o g oraenest 5SS e e fopt 1 e
The (%18 3oBplx &-(ﬁ-j@e@h—b-ﬂ}%&é@%ﬁ a8de@WWhio Welenaen 3901 8otahl. It was

Cwth stirring. col oured solid copper conpl ex

stirreg it @ MRS 0. To tisrsbisrnd P evic HERGEE Liowes adthe withatries, and the

..was, coel ed ca. 26328 C, khred .and reasul ti. o
solia ey sl o SRy il lefieg Y WG WP and 10 %
ammayih 86lutiosl ThHeaiveeehkeBlds conciigadagdingain hashedt withkeat@f The solids

O benzyl -D-tyrosi ne copper conplex (200 g) was stirred -
were gfiedh iy pgcit 63t C-1&1G- Lﬁlet@?ﬁﬁb%pube@zyhﬂ%m@mﬁd@awaéned in 73
%yief%htl%r d and washed with nethanol. It was dried in an

1 oveh at 65 C-70 C. The copper conpl ex of

O benzyl - D-tyrosi ne wei ghednple@dt 150 g. The Cu

conpl ex o enzyl - D-tyrosi ne s added into.ypater in
2030 Tt 8 @ hrkonr i (e P e Drormebeeib 1 1o
this slurry 35 %conc. HCl (3.32 L) was added with
stirring, and the solids obtained were filtered and

drai ned wel | foll owed Mg GYh water and 10 %
ammoni a sol ution. The ake s centrifuged and
agai n washed wi th waber. e s&ltds

In a 3 L round bottom three necked flask, 1,4 dioxane (1.25 L) was added followed by O-

benzyl-D-tyrosine (100 g, 0.37 mol). To this suspension dilute aqueous sulfuric acid solution
(108 g, 1.1 mol, in 350 mL water) was added at ca. 26-28 °C. It was cooled to 0 -2 °C in an
ice salt bath. At 0 °C, aqueous sodium nitrite solution (127.2 g, 1.84 mol) was added
dropwise. After the addition, it was stirred for an extended period of time (~ upto 24 hours)
below 30 °C. It was diluted with water and extracted with ethyl acetate. Extracts were

combined and washed with water. Organic layer was collected and dried over anhydrous
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20 were dried in an oven at 65 G 70 C. The off white

O benzyl -D-tyrosi ne was obtained in 73 %yield (110
W@00sBxanpl e 22 R (+)-2- hydroxy- 3- (4- benzyl oxyptiEm20)4/000156

propanoic acid COOH 25 B n O 6HIn a 3 L round

. f ko
S°d1“§‘8%‘té% {fv@? ﬁg@:geiﬁeﬂld 1121‘%% }séo&?%gffﬁcg b%l%g%é% ’ ¢ 6%%35 under
reducad)pl)essufe)tctdht&nsnsiaesam—emhdjplbdme (hkﬁu@ous sul furic acid

The cg.lclem I 8% »\%% p&ngﬁl %Mégrr}gnlgolpégms urg o mféluef)grag%h?t X dg’ggrl acetate,
ﬂltere%ladnﬁ wahed with dHisbpropfiuRets TRO fHdditidbidihd EwaPlMEd ﬁf‘an oven at 55
2 g, 1.84 nol) was added 30 dropwi se. After the

°C- 60a@dTh¢deUP1thbS ghout A@ g (4070 wieldbxt ended peri od of
time (-] upto 24 hours) phbel gw. It was diluted
W th water and extract ecpvﬁ"t“?o]lezé;hyl acetate: Extracts
were  conRi(hpethahg-ershad(4vbenbylory d;ﬁfenylppgi;fah@atb ayer
was col |l ected and dried over antsl\y S
2005/ 019152 PCT/ I N2004 sulfate. It was

filtered and filtrate con%gtnf_irated below 45 C to
dryness under redlBoe essur ® obtain crude

| du
I T
folloﬁécﬁéﬂdtas@.ﬁﬁﬁ ﬁ§&0X1dE 'p'efl&§ 99 anels 9’\@1%59!% WistddoRl iif AR IR water-

her. The product obtained was dri'ed in an oven at 55

bath aldaoa@ WRS aﬁﬂ@d Br ﬁdwcbenmiogh $heityd Jactigoacid ph@mﬁ‘dwbew)(% g, 0.09

o YNGR SR eI MNP BB b s

throu@E@'ﬂ%bpﬁﬁgUanElqidt@éenfS o U0 Aetahy khesmiﬁ@élv% £iB@I Qpletion
nm.) was.added 1o followed by potassium hydroxide

of theyehetionslt(vem difuted vith ipbiene and dygagedciatsl ise cpld vaater with gtirige at 10-
20 @ﬁléh%;lﬁyﬁ?g E\{el?@g &)t egé tp\gi%r gggg%v a (%oj_[egﬁﬁéﬁﬁh%?&}ﬁeoqs l)ayer again

extrapted Withttoluehe) (O he'Bonﬂ)hfedrcﬁgmﬁd lmyerm'wdrel MSlthdeWinly Iwamnlahdibane The

s et STREA S AT RSP AT e
t
S T e A

The atidel iqiiB ROduct Widsetakay gy & thvec-eedcefiaoamcbbs)ttmmdlaskgﬁn|the product

I s col.l ed a eous e Xt ract ed
et R0 o a5t SR B, B3 ey B R e
and sk TR Slce@dihdtol RRs disfifled BhGR k@ YRIssidb! Bhe Hjuil Rekidue was
over anhydrous sodium sul fate and distilling under

dumped dufodde-cpldemasar andyexteacteddwitls hthisl agatate.i Hhe ergprisduetr after drying
over anrhydrou% uslogluglr %é%e WV\§d19tl;h?ed40ut %t reduced pressure to obtain title compound

in a liquid form. The liquid product weighs 16 g. The chemical purity of the product is 93.3
% by HPLC
Example 24
R (+)-ethyl-2-ethoxy-3-(4-hydroxyphenyl) propanoate

CO,CoH5

In a three necked flask ethyl acetate (25 mL) and R (+)-ethyl-2-ethoxy-3-(4-
benzyloxyphenyl) propanoate (5 g, 15 mmol) were added with stirring. To this mixture 10 %

Pd-C (1.3 g) was added. To this suspension ammonium formate (4 g, 63 mmol) was added.

20



The crude |iquid product was taken in a three-necked
round bottom flask. To the product 20 ethanol (450
worgosardsiri et hyl anmine (13.8 nl) were added. [|PCTHEE2004/000156
, heated to refl ux tenperature and stirred. The excess
After %Mﬁgﬁgl)rrl é’gﬁlgqéf‘ctuoh te\gasoﬂltt%@“ tl{r&%"ﬁcig}ﬁc gtf gstﬁﬂl{ggﬁlt&%g)th, hyflo-bed
was vemhefdawi:the dthwi adeta:'ﬁe HISHe cﬁgzﬁﬁﬁla@er winewashgd mith watgeandbdier and dried
odjun1su fate was distill ed

yi.ng
over emyd%ﬁus e %¥ r flicgingpihg fltele vas ErBIEMAd upfergreduced
pressﬁﬂe Y 'o@taﬁrpﬁ mghir pﬁldvh%' béhdog REAH&! THE IsGIRS pifitusk: WH‘ gbtamed in 85 %
em cal purit duct is 93.3° 25 % by
yield Eschngblﬁlezhelﬂlc(akpur@bf hwyals- 927 %ttydipLG «a(ldehqmlom@ylpmws)was 99 % by
HPLq?ropanoate czC2Hs J/ OC2H5 HO In a three necked
| ask ethyl acetate (25'nL) and R
(+) -ethyl -2-ethoxy-3-(4- benzyl oxyphenyl) propanoate
(5 g, 15 nmol) were added with stirring. To this
m xture 10 % 30 Pd-C (1.3 g) was added. To this
suspensi on amonium formate (4 g, 63 mvl) was added.
20 WD 2005/ 019152 PCT/ 1 N2004/ 000156 After conpl etion
of the reaction it was filtered through hyfl o-bed
using filter cloth, hyflo-bed was washed with ethyl
acetate. The organic layer was washed with water and
brine and dried over anhydrous sodium sulfate. After
filtering, the filtrate was concentrated under reduced
pressure to obtain a light yellow sh solid product.
The solid product was obtained in 85 %5 yield (3.1
g). The chemi cal purity was 97 % by BPLC and
enanti omeric excess was 99 % by HPLC. 21 WO
2005/ 019152 PCT/ 1 N2004/ 000156 W Caim 1. A process
for the preparation of of S (-) 3-aryl-2-al koxy
propanoi ¢ acid derivatives of the formula (Ia),

_ wherein RL represents Hor (C-C6) alkyl group; R2
represents (Cl-C6) al kyl groups; R3 represents H,
protecting groups such as benzyl, substituted benzyl,
or (C1-C3) 5 alkyl group, conprising steps of : (i)
Sel ective O al kylation or O aral kyl ati on of L-tyrosine
of fornmula (2a) by a) Reacting a base and a suitable
chel ati ng agent to obtain the copper conplex, b)
Reacting the copper conplex with an al kyl ating or
aral kyl ating agent in the presence of suitable
solvents and a base to obtain the conpound of formnula
10 (3 a), where R3 represents the correspondi ng al kyl
or aral kyl group;

21



10

15

20

25

CO2H CO2H / NH2 R3O NH2 "' HO (2a) (3a) (ii)
Di azotisatio,n of the conpound of the fornmula (3a)
wa@gi0ag1Esdi azoti sing agent, in suitabl e sol vePtBIN2004/000156
acidic nmedia to obtain the conpound of fornmula (4a) Y
We Ehaigf! CO 2H R30 | / NH2 R OH (3a) (4a) 15 (iii)
Di al kyl ati on of the conpound of formula (4a) using an
1. é»@;ggqss &t the Rneipartation ofoff(- ) 3a1n5d -Bykesspldpasoic kéld derivatives of the

g 3% RENGR Jheidlh K RteblisdT 68 (Gl Brosy: Rpeprisents (Ci-Ce) alky!
%1& bR represdddPH, HrRRing BRfip Qﬁﬁéﬁiﬁ b'en£ ! sug:‘)tnﬂlﬁa{(/flge%ulz%l or (C-Cs)

(iv) Opti onal 'y, rermV| ng t cess a
fO‘ZIQ) C@mpﬂl&élygrséﬁtpé@fion of the prot ecting group of

@? T v RSHE O M b Blash By RIS oS S B2 by

C02R2) OR2&ZingRHAst add mmtaHT@clﬁlahn@h%ént(té%))tmﬂ"ﬁ'l%rcg 5% complex,
H 2. Aprocess as clained in claimI wherein g 5

base Ws a‘itwgsth% SOPRY omplex| with ag aﬂk;dmng\amamy@mg agent in the
K2C03. gl%sﬁxce'%f PLAGBRSsoisentd %Mnfg Qtento o(b%}m tlie X\Qrg‘g(g &f formula

the said chel ati ng agent use
f rom CutS@}, wigu¢ Bi\ce)lﬂesem tm&ﬁ@lﬁrﬂﬁ%]fﬁﬁyl or aralkyl group;
PCT/ | N2004/ 000156 4 ‘?% rocess as claimed in claiml
wherein the d” abhKy i ng agent used-ARxs

selected fr ui t gpt e (C—=E3yarkyl
sui t abl eH8r arkyl ati nd agent is sel rom ™ t abl e

L O
benzyl or substifd®ed benzyl halides. 5. A prgpgess as
clainmed in claim1l wherein the said solvent used in
(8} ep Ripgotisatierepetheewnipoond of theefonanil (3apukiagal diaBWsingr agent, in
cess.as clained ipn claim1l

i h
e S G inoids Bedfia Sy e Sedmowd aiemmiin 4

is CO,H ©/\rco oH
RSO NH2

(3a) (4a)

(i)  Dialkylation of the compound of formuia (4a) using an excess of alkylating agent
and excess base, in presence of suitable solvent to obtain optically and chemically

pure compound of formula (1a), without resolution.

% OH 3 m !
(iv)  Optionally, removing the excess alkylating agent

(v)  Deprotection of the protecting group of compound of formula (1a) to obtain

further compound of formula (1a), where R = H, without resolution.

CO,R? CO,R?
. m — @Ar
(1a) (1a)

where R® = H
2. A process as claimed in claim 1 wherein the said base used in step (i) is selected from
NaOH, KOH, K,CO:s.
3. A process as claimed in claim 1 wherein the said chelating agent used in step (i) is
selected from CuSO4, Cu(OAc),.
22



sodiumnitrite in presence of reagents selected from

sul furic acid, orthophosphoric acid, potassium
whyasogas2 sul fate. 7. A process as clai med i n PCEHIND0W4/000156

wherein the said solvent used in step (ii) is selected

4. Af profRss 1 éjélﬁféﬁrlﬁ clélﬁletl %l‘?erelﬂechg%ldeilﬂ)ﬁtg{%e%ge'ﬁ? uld ed jn step (i) is

m xt ure ther eof . A process
selensede fnony Matadle 6C1&C4§§¥1k§1 hagleagedtsuitstde aralkghidpe (agdant)m selected

IS lected. fro it sul fates, al kyl
fiRE %ug‘e'%l B! g s ‘i‘%‘t%‘gp"e"c?@’@&a%ﬂ%m NaH, KOH, t-BucK
5. Aagbcdshes slaim{@nh cmasm Wﬁeﬁ}ﬁﬁ% sald sOtveRtQEEs i §t@;|5 9 eselected from
preparation of S (-) 3-aryl-2-hydroxy propano acid

5 mgthangla ethgeod, BME pramixyge thsreaf) a (I a), wherein Rl, R2 &
o B A B S PR e

sddiry mitsitenin @bsehoe b’ﬂf@géxﬁﬁ)&el&)tecﬁfroﬂaﬁ%hﬁ geid, Bﬂﬁ@plﬂ)@@(ﬁlc acid,
sui tabl e, chel atjng agent to obtain the copper conplex,

Pfpssim Ay drqgen fitatopper compl ex with an al kyl ating or
7. aﬁr@ééﬁh?&lhﬁ%d@ﬂ %Mm'lr\wﬁ& 1805 %?ﬁ%lﬁ Ss&f i assk%pt (?12 1sesellected from

sol vents an base tain the conpoun
10 dip8are) acatbrey meRkF] a@pﬂeﬁtem(ﬂ miveire drereepondi ng al kyI or
aralkl

8. AtyRyest s (P S pfitach wResin TR KoRBBlaiee aRert e in step (i) is

sdl&vtetaram(s3Rab16 AIkY O sk AIRY 1 Bd17ags, 3BEPse ié Selectél Fr@ﬁll KaH, KOH,
solvents in acidic media to obtai'n the compound o

t-BaPiand the sglvenpused ioDMED. R30 NH2 R30 OH 25 (3a) (4a)

0. Alrhidks REUEEHLAELESL &S [ SO Mo PRRNE G/ &s of the

15 formGH (R3)) whekeilR {, 4&)& RBare as2ResiiBed @1951/aﬁﬁr91&ﬂnpns1 ng ste steps of ;
PCT/ | N2004/ 000156 (iv) O alkyl ation of conpoun

for t n e

Opr e et EH P alkiTellh 3 QAU Eh BRI rau%?zaf‘)
f or ra)| Reddtiay a b@S2AR A sﬁ%ﬂ%?cheﬁﬁ@g/agéﬂ‘d t6362ain tBRcdphed @dmplex,

%% Reacting the copper complex with an alkylating or aralkylating agent in the

20 - presence of suitable solvents and a base to obtain the compound of formula

(3a), where R® represents the corresponding alkyl or arélkyl group;

COLH COH
— T
HO NH 2 R%0 NH,

(2a) (3a)
(i)  Diazotisation of the compound of the formula (3a) using a diazotising agent, in

suitable solvents in acidic media to obtain the compound of formula (4a)

CO ,H CO,H
e e
(3a) (4a)

(iii)  Selective esterification of compound of formula (4a) to obtain compound of

25

formula (5a)

CO,H CO,R?

(4a) (5a)
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(v) optionally, renoving the excess al kyl ating agent 5
(vi) Deprotection of the protecting group of conpound

w@boosorarsd a (la) to obtain further conpound OPCT/ON2004/@0156

10.

11.

12.

13.

14.

15.

(l1a), where R3 = H, without resolution. CO2R2 Co2R2

- R30

20l Bl Fubele 8 et Gy i1 B gons i e
usecprésenat @fzuitable bases e elntiadofnponnd Maﬁ-lnullé@'h) K2C03.
11. A process as clained in claim9 wherein the sai,d

chel ati ng.age usegrd n step (i) is
Cust4, c)2] 12. A_process cl a|
wher g3 sai @Hal kyl ating agent Rige

(i)
sel ected 15 fsrpm suitabl e (CI C3) al kyl hél@) des and
suitabl e aral kyl ati ng agent is selected from suitable

(vhenzptionallys tdssavingithedxbesn alkylatiag agees.  13. A process as
claimed in claim9 wherein the said solvent used in

(vBt eDdprotettfons 8f @i gﬂ)téd‘tﬁ B orBB RENRmpoghd fooform (195 to obtain

m xt ure thereof rocess as clalrred inclaim
V\,herféﬂhertmmp@an®06foa@blal(éahg/ha@éht Hs wéthpwt resadghiqui. | )
is 20 sodiumnitrite in presence of reagents selected
from sul fur| c acid, qrthophosphoric acid, $ot gssium

hydr ogep3 ate-CAR A process ag thai e GeRclaim 9
wher e n sai gk sol vert—umed al pl (iigrti s selected
from °. @ oxa($ acet one, nethyl ethyliketone or

mxture thereof. 16. A process as cl,vﬁg;ge,ge» Ly claim9
wherein selective esterification of (4a) to obtain 25
Acraprse a8l cleimed imelpian Psuhereinrihe saig) bapg pyed ipsstepafi} isesglected from
By ﬁh?q(%respondl ng al cohols such as MeOH, EtOH,
propanol’, 1 sopropanol , butanol, isobutanol,
At prioteds Uisadigimeld nint ¢18inp Oewkdreia thefsafdeamhg s@lneaseﬂdin step (i) is’
fr ogi’ H2S04, SCI:l(E0 % TSA or m xtures thereof. 17. An
sedpqt fﬁ%ﬁ‘@%@@& A&k the sel ective esterification of
( ’ LVR(;
AlBle Paliin AP UGG e o8 SRl ink oo B3 &1 TR seocted
froel ewitabte (GBChYatkyl NeHTEB ank20D&le KhlkylutiGlbagehta GEtselected from

] res .t her eof t he ence of 24 WD 2005/019152
S%k%ﬁ?@dd’mﬁw’@@ b5PY égﬁ]ﬂa‘}‘;‘?& ng al kyl ati ng agents
?S&s?&s E[Eﬁﬁl%ﬂ' inlPAmdLwhEkiVhe baﬁ@ 'sQl%ent%s@@‘ir%NFp %ngsﬂe%ted from

ethyl sulfate in solvents selected from
methanoly etélamdi,eDw or mixturatherendess as clainmed in claim9,

d of .f
ARk s e 3n S L Fhahin fETRG Rir itk e Bger @ i
SRR tnkriseinesrefalcé bPPaagblty kelsdtéd BbMSsulfuric acid, orthophosphoric acid,

potassium hydrogen sulfate.

9

A process as claimed in claim 9 wherein the said solvent used in step (ii) is selected from

. dioxane, acetone, methyl ethyl ketone or mixture thereof.

16.

17.

A process as claimed in claim 9 wherein selective esterification of (4a) to obtain
compound of formula (Sa),’ in step (iii), is carried out using corresponding alcohols such
as MeOH, EtOH, propanol, isopropanol, butanél, isobutanol, tert-butanol in the presence
of reagents selected from H;SO4, SOCl,, p-TSA or mixtures thereof.

An alternate process for the selective esterification of (4a) to obtain compound of
formula (5a), as claimed in claim 9, in basic conditions using suitable bases selected
from Na,COs;, K;,CO3, KOH, NaOMe, NaOEt or mixtures thereof in the presence of
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18.

19.

20.

21.

22.

23.

24,

5 such as diethyl sulfate, dinmethyl sulfate; alkyl
hal i des sel ected from nethyl iodide, ethyl iodide,

werdvgho19son de, propyl brom de and isopropyl bPOIINDE04/000156
The solvent used is DMSO. 19. A process as clained in

O St el 5] B HAMEOIRE SRR i) gy wiree
diethg] SulRbeinablvehidseldeted GloacDMIT) DWISOwipsixtudesaherkof. mul a

(1 a) where R3 = protective group, .to obtain further
Adwagst AYSlaigred: igrckimed, (vheggin t%@r@qﬁgno@tffompgugg,o?ﬁg@ula (52)

by reati no it . o i
e 57350 AL L SR o SR
suvhcis eltgphyl| seatepdiensthyd stifaen akylthables salekted thhino nwetisyd dddide, ethyl

.as, ethanethiol, prgpanethiol, .ethanedithiol, alkyl .
i ‘L oS AP RS A ifoZor T s ol Fevent used is
pdiyd. al kyl sulfides, nore preferably thioanisole. 21.

A process as clainmed in clainms 1 and 9 wherein the
Adprocesseast ¢laimedf incelaipo Gndtepf(iv) owbareia sujtrilp bagprepie NaH-KOH, t-
BBQ ective group, to obtain further conpounds of

la (la), where R3 = H, is alternatively carried
Abpfo%l’%k as Mhﬂn@edltqih @Iﬁﬁ@g/aici:& Qrvﬂ@eeiﬂtﬂeﬁdmpttﬁédn@nrﬁtcampound %f formula

catal ysts such _as P at atnospheric essure i e 3
(I eﬁ@rﬁ:%§6mrcae%yarg5@ma teehiain fhgheg epmpopndspiipraylp 2%?54 where R
=S[|£1),| ﬁ%@{rieﬁ%fﬁéa%ﬂgfx@mﬁﬁaﬁ}’el L i@ta@fdﬁ'sel-g d f:9%a0E,; BF; etherate,

gli'aci al aceétic acid, nethanol, ethanol, propanol,

BiFs ofetpanad euitabied tnuckesplitesr sadécted? Frond\ qitobles slkyhiols such as

AR, PR A F O antIBH, dLs O) RPE and ikyl sulfides
pPéf&Jaelp%ﬁ%ﬁqyl ulfid6y RO BRI Shiogndsolé Process for the

preparation“of conmpound of fofmula (la), where R3 = H
Anprohess s clalmedin ghrimis tlyand 9 valggsin e dhppotectiontdfiggmpound of formula

(ERoRBER: & mypBefvedobu nbiHlrRr TSR o fmgia d pwhere
=S i§ @Rt RathRY SarAied B catflyae tragkférarogdhatioh, usBig3metal catalysts such

etherate, BF3 acetate and suitabl e nucl eophiles )
as d1déC tad chimpspherie aprsttsi il the presspaacd# dydrogen donor reagent, in a

et hanedi t hi ol lkyl i . j P

SRR M0 . A AU M iy e,
efHandl) prd{bﬁﬁdl,eisﬁrof&aﬂdl 3Pmdduredtipratess as clainmed in

clainms 1 & 9 wherei.n the excess ikl halide is .

A BrRSPBEgImpACTRIE: 31 MR SHIBIC ﬁ%iaegqnngowtfﬁagem is selected

1 al kel ani 301y 1 ULl fene. 25 VIO
'@%%ﬁb@%@%ﬁkﬁ%@%ﬂOOlé‘Géy%S(J.h)éAa pr 0cess as glaimed
A pravessi fos the freParatien of nompeindxafdosmah Ky4), sdiefeaRe =i 1§, with chiral
renmoved by treating with organic_bas h as 3
DOFia Pl 9P o i SopiOBRERA LIOPIPOPRY i TR 41 Al ien R represents 2
p%t%&%ré%eﬁ(ﬁ a?'&leYAeﬂr@aPl?er, by treating with suitable Lewis acids selected from
AICL, BF; etherate, BF; acetate and suitable nucleophiles selected from ethanethiol,

D,

propanethiol, ethanedithiol, alkyl aryl sulfides and dialkyl sulfides.

R30/©/\0(R1 HO OR'

(1a) (1a)
where R® = H

A process as claimed in claims 1 & 9 wherein the excess alkyl halide is removed by

vacuum distillation or reacting with trialkyl amines preferably triethyl amine.

25



26. A process for the preparation of R (+)
3-aryl - 2-al koxy propanoic acid derivatives of the 5

wo eoosiesy | b), wherein Rl represent H or (Cl-G3QT/Ei2k§4/000156
R2 represents (Cl-C6) al kyl group, " R3 represents H,

25. erﬁ%%%g hggla%gyﬁfcléﬁg FlJa(é cé) ﬁ%ﬁég}’ H%u t)’%%st %@Mﬁ%i&glr’emoved by
@amlngyimlﬂll onganic Baze yhahi af @hikPidnines | fiefefibly, O'Eﬂigihﬂamme and

%{ g Reacting a base and a suitable chelatin
{FORTOPYIFIBYARING- t he copper conplex, 10 b) Reacti ng

2. NAoS PR ORI, 00 i A0 B ) s o

agent in the
5 fopmuls t( 3 )n whhresic Bhpepuesentd of C(Emﬂ&)aﬂk(yls bB? replmi@ait@ (@3(:6) alkyl group;

%O%q?g’s%g SI-} Corgeeiﬁ&?ndl Ay ol k%/sz Ylg@?lbst%/yltpg benzy'l or (Cl-C'_;) alkyl

$oag abipaikingn of the conpound of the formula (3b)
usi n%éa di azotising agent, in 15 suitable solvents in
[

oaci d eﬁ’éYﬁ @ aﬂévlaimne@rrmarnéatmm&rMomne bbfommhka ey -

Di al kg o n 05% ?eh e (dcao rsrlpl)1 E?EF%" hg%%%fl% PRRALEO fﬁ§“ Bé Fjg]@)eg fomplex,

10 excedy Rléacahgyh@td)p]@r ag@plex vt aﬁéﬂ@&ﬁm@fﬁeara]kplatmg agent in the
presence of suitable solvent to obtain tical
cheni caltE§ency Of Biablesslysats @fld \b@ﬁer’m |ohta(mh)e comppmof formula (3b),

(aby. ( 1VBYe R e Gats chrisi g B o SR Bt 7

al kyl ating e Vv CDe*protectlon of thesprotecicog |
group of c¢ nd éf formula (1D) to ofp furt her
conpoungycet ;

mul BHg1b), where R3 3,
resol ution. | ORI(2pP2R2 C02R2  R30 I% g (1 b)

where R3 = H 26 WD 2005/019152 PCT/ |1 N2004/0 6 27.

pr XY,

@, SpRERRLRN S0 ROBPOLTL b hellonibly UPafby g dafliffibser, in
15 al | switrblel ®lames iasculled nndid teabthinehe cohpoyndastdssnula (4b)

conprising (i) converti r|]-1g t he conpound of for %’é?l

(4b) to conp a (5b),

Ot

R3O NHZ ‘ R0 H

(3b) (4b)
(i)  Dialkylation of the compound of formula (4b) using an excess of alkylating agent
and excess base, in presence of suitable solvent to obtain optically and chemically

pure compound of formula (1b), without resolution.
CO,H

3 OH — -
R%0 - R0 OR!'
( (1b)

20 :
(iv)  Optionally, removing the excess alkylating agent

(v)  Deprotection of the protecting group of compound of formula (1b) to obtain

further compound of formula (1b), where R® = H, without resolution.

COR? CO,R?
. /@/\5;1 - m 1

(1b) (1b)
where R3=H

26



10

15

20

25

30

CO2H - CO2R2 R3O0 OH R30 OH (4b) (5b) 5 (i)
subsequently, converting the conpound of fornula (5b)

wo o00sonpsund of fornula (ib), CO2R2 CO2R2 \ PCFIN208RBID0156
I / OHRBOOR (5b) . (12 b) (iti) optionally,

7 B0 OISR T 1P o, s o e
fqrﬁmhi (b), ovhe@OARKMbOBOARRs dE¥ABdleatliecERbe bkdckss/ coliprisihip)

2
(1)( 1b)con%ert1%g the csompound 01z formula (4b) to compound of formula (5b),

CO.H /@/\/002R2
_—
H R0 H

Om

R%0 o
(4b) (5b)
(i)  subsequently, converting the compound of formula (5b) to compound of formula
(1b),
2
COZRz - COzR
. &r

R%0

(5b) - (1b)

(i)  optionally, converting the compound of formula (1b), to further compounds of

formula (1b), where R® = H, without resolution

COsz CO,R?
'i' 1

(1b) (1b)
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