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WD 2004/ 112774 PCT/ US2004/ 019616 Resol uti on of

a- (Phenoay) phenyl acetic Acid Derivatives FIELD OF THE
| NVENTI ON 100011 The present invention relates to an
enanti osel ective resol ution process for the

separati on of a- (phenoxy) phenyl acetic acids fromits
enantioneric mxture. 5 BACKGROUND OF THE | NVENTI ON

[ OM@aRNofzgbess and ami des derivatives of
a- (phenoxy) phenyl aceti c aci ds, such as hal of en&C&US2004/019616
are chiral conpounds and are useful in aneliorating a

variety i ol QQi condj ti ons i ncl udi ng

condi t | oglfs{e‘g{si 8 Péﬁgﬁ' %%Pﬁoﬁymnﬁlmwcdﬁadﬂ)brmnves
e.g., Type H di abete hyperli pi dema. See, for
U.S. Patent S’fi’l@g%@ ﬁp NIHaNG, 262, 118. a

e Xa
nﬁhé‘i’i@)pyf)spmwhﬁﬂﬁhlafesa@hﬁ %ﬂg reseg\nghﬁi‘c&%rl{grl the

trlcally su stlt
%&ﬁfo{l %&‘%ﬁh %‘/ By lageticasids doanits eanslioklagt afitiufe. exi st
|n two enantioneric fornms. [00031 Cytochrome P450 2C9
|s an enzyne knomBMCﬁ{(avaeFGHEfm%ﬂfr 6Rle in the

is knomn to one

0 fic.dru
skl | egktl nt %.ﬁlgra{ ‘l"‘i“i‘fﬁ?"fé gﬁfg(éhefiow)ghoaglacemanmauai astHalofenate,

& ghimal é@nmlﬂdﬂiﬂlcﬁﬂl’é ilééﬂll enzynes
ﬁd}lhlﬁ? chghential .to pr egi %‘??’g‘l@m &i gni %3 gl?ﬂ lgxf{géqaégondmons
1O f5agipted With blepddipidddpomition, . BaTyse MAwBHkFand

s in
Iaq)ex@:pidemmxg ReeydRaet al of eni ¢ aci d,
(lB hi bl)rt,l?%c %egchrorre %A%% %ﬂl\@ge}c’s%ﬁ 0 and 6,207, BL8. \g:-S.

TR ylagetio goidy a@itaifh Lsmgleaﬁifhlmeﬁt&tfa%% Qd}nﬁzfletﬁcally substituted

etlc aC|d suc

cm&ﬁﬁiﬁfofﬁ en
ghal of eni c ac‘img{e1 2ntl%n 8%’??@ crgfre ¢xéstdn tvep enantiomeric
U8¥i ety of drug interaction 20 probl ens Wi th other

drugs, including anticoagul ants, anti-inflanmtory
by this

l@g&ht@tacw nt Pes0 209 i hb,aﬁ boli z
EFMEE] Oh s. been f%ﬁr?d alg{ %ﬁqgi’% CeHapledy the
Grpgs. dbis drnownemenesiliad irﬁﬁéarﬁﬁlfat aﬁn%égdlaﬁg
ar e

mabbdhsmynécﬁatédﬁv iﬁhfbltﬁ}i tn?g;’tr %EP o f)?qoo qngyzgggm abigh potential to

the (+)-enantipri
prggma significan vgmgemmpaﬁgﬁst q&%satslal il AGEGL 2.
C ubst anti a ee o
PRSPy S50 ShioBnigideid. hibis sxsarbiciond Be50 205 | For

exmmlgﬂb&tpamsNo{WilS THIS ™ g%ﬁ{l&t&tl&%&%iﬁ%{‘f%e? a&%ﬁg@&%mﬂyx.

producl ng

ff| i ent . process for
aceid a§ é} qasggdcﬁ‘mmq:@n@ts dmvatmas,(qah &R0 %ﬁ@y&@&ﬁ@fn&mﬂm
probleind with. oﬂlctdfugl lﬁ@tll {aﬁ achd SUMVARY .

o I\MENTL SV Stk ] ggg@g@ toflammatory)egettsand other

yﬂs@xnyﬂnev s BEAIMIH ADs FheFD)-
hald Bl R 1 BB NG 313 1ty S I e ity e ot Gl aedgmerct
€55 active in its ability to inhibit cytochrome P450 2C9

compared to the (-!-)-enantxomer Id. Thus, it is desirable to administer the (-)-enantiomer of
halofenic acid or its dmvatlves which is substantially free of the (+)-enantiomer to reduce the

possnbﬂ:ty of drug i mteracuons

0 .
[0004] . Therefore, there 18 2 need for an efficient process for producing a product enriched
ina dti:snred enantiomer of a a-(phenoxy)phenylacldlc acid, e.g., (-)-halofenic acid.



ORS R x said nethod conprising: (a) resolving an
enantioneric mxture of a a-(phenoxy)phenylacetic acid
of the formula: R Q OH x using an enantionerically
enriched chiral am ne conmpound; to produce an
enant i omer i cal | ySEMNSRIUOE-THIMBAGRYIIOheny| acet i ¢
d, wherein the total anount of enantionerically
{Ooﬁﬁ ILHEdsReR thare inprHidedumpBegr eraatipselsctvelyoradyaing 0 o5
(pheR)x@pheBBidbrdia ke tnibl e fRSHBACt tO the
a- (phenoxy) phenyl aceti c-aci d conpound; (b) producing
an enantlonerlcally enriched activated
a- (phenoxy) phenyl - acetic acid der|%at|
contacting the enantlonerlcall |
a- (phenoxy) phenyl acetic aci d* i a garboxylic acid
activating reagent; and (c) contacti gt he
enantionerically enriched activated
.. (X- (phenoxy) phenyl - acetic acid derivative with a
Smd‘é@ﬁﬂ@ﬁﬂﬂpﬁﬂﬂghe formula (R7-O,,,Mto produce the a-

gfhﬁgl" ? ES?&&W@%@%SH@BE%&W@ or &l o éﬁé an: %ﬁh‘%\{}dmeﬁc acid of

the foiraulaydr ogen or a netal; and the subscrl pt wis the
oxi dation state of’'M Di scl osed herein is a-nethod for

producing an enantionerig@l Iy enr ched a- v
(phenoxy) phenyl aceti ¢ aci unggof the formula: 1
a WD 2004/ 112774 PCT/ US2 0 6 o(~ 'l OOH X
N H
X

using an enantiomerically enriched chiral amine compound;
to produce an enantiomerically enriched a-(phenoxy)phenylacetic acid, wherein

the total amount of enantiomerically enriched chiral amine compound used is less than 0.5 molar

~ equivalents with respect to the a-(phenoxy)phenylacetic acid compound;

(b)  producing an enantiomerically enriched activated a-(phenoxy)phenyl-
acetic acid derivative by coritacting the enantiomerically enriched a-(phenoxy)phenylacetic acid
with a carboxylic acid activating reagent; and

(c) contactmg the enantiomerically enriched activated a-(phenoxy)phenyl-

acetic acid denvatlve with a compound of the formula (R™-0),M to produce the o

- (phenoxy)phenyl-acetate compound,_ :

wherein
R! is alkyl or, liaioalkyl;
Xis halzde,
R’ is heteroali‘tyl
Mis hy@rogen or a metal; and

the subscript w is the oxidation state of M.

Disclosed herein is a method for producing an enantiomerically enriched a-

(phenoxy)phenylacetic acid compound of the formula:

3

la
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wherein Rt is alkyl or haloalkyl, and X is halide; 5
froman enantioneric m xture of the

a- (phenoxy) phenyl acetic acid conmpound conprising a
first and a second enantiowers. In one particular

ertBBdIHEMI7 t he enantioneric mixture is a racg
m xture. [0006] Methods disclosed herein may i naT/ﬁazoouomem

(a) producing a solution cQnprisi “r a solid

enantionerically enriched R\ < -Ogase salt of the
first enantioner by cont ac@a tthe "enanti oneric

m xture of the a- (phenoxy)phe acetic acid corrpound
with less than 0.5 nolar equi vakgnts of an

enantiomerical ly enriched chiral *ani ne conpound under
iRj ons suff|C| ent to produce the ratio of the

~anount of orsh ﬂ?a mer to the anpunt of the
free secon ena r%} solution is about 1 to

3; -and 15X(1bhalﬂe;par ating the solid aci d-base salt of

?12' first.enanti.oner fromthe solution at a
HpEY BRI iRl %&Wﬁ’ﬁﬂﬂ’h@nﬂmﬁeﬂa acidi cormpduad eomprising a

ﬁt’dth D4 scbfd GReAL:
éxg%ensoxy) pheny] acet| c ag g Iaref"bbl?ﬁglengﬂ}?eeg?m'(?fmﬁ%wm 1sa
FACENCMIKRER. | on ~ poi nt. [0007] At | east a portion of

[Obes]smmagg(ﬁmgd&ggﬁmgg{&% converted to the first
enant i oner cem zed, by contacting the

second eng tioner \Nlth%ﬂi se. The resulti ng
enati omeri'® nPREEPRER “‘t%éﬁmaesmeey@hdeeamawmencally enriched

mapmmmme FrsSdnBhtioRter 3151@?;}% &egcngﬂn}goﬁn mr% PR

688 ease thed%/mel do
TgxRRLeYlasstic acff wqundrmmsqﬁxauocsmm eq:ﬁmmtmah,
cobaiio gy G99 SRR ily L0 LA s oo

Rpipeiimeraent of fiedirstpamtiomenkdit amoiint B2h8 e RoiOGRENE er in the

sg\juhpngtag 1t@syjych they are attached to forma
heterocyclic r1n noi ety; R4 is hydrogen or al kyl; 2

WO 2004/ 1@277%@@%@%&%@%& saft ¥ the Bt E%é.ﬂ%e%mh the
sétﬂéﬁP%Qg rogen or al kyl, or one of _
;ﬁr%v[xrg Xv?ifaﬁggeg?ogggmag% of an acid-base salt of the second

enantiomer of the a-(phenoxy)phenylaccuc acid compound is near or below its saturation
point.

[0007] At least a portion of the second enantiomer can be converted to the first enantiomer,
©.g., racemized, by contacting the second epantiomer with a base. The resulting enatiomeric
mixture can then be recycled and subjected to a similar enantiomeric enrichment process to
.increase the ylcld of the ﬁrst enantiomer acid-base salt.

_ {0008] In one particular cmbodxment the chiral amine compound is of the formula:

s ;" OR? OR?

Ar R
NR3RS
wherein

each of R? and R is independently hydrogen or alkyl; or R? and R? together

with atoms to which they are attached to form a heterocyclic ring moiety:

R is hydrogen or alkyl; ' :

i,
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Ar is aryl. BRIEF DESCRI PTION OF THE DRAW NGS 5 [ 00091
Figure 1 is a graph showing the solubility profiles of
(-)-and (+)-CPTAICAF D- Base salts in 2-propanol .

[O lelil je 2 shows results of a process for

resol’ving a racem c m xture of CPTA using CARPd¥G3R6a8/01916
under a variety of crystallization conditions. [0011 ]
Figure 3 is®ah gf%m#ddﬁmﬁ@em@ﬂswmwaym, of ene-ofRAor RS is an
( -ainePIAECORE efouBasig salts 10 in pure-isopropanol and

a solution conprising a mxture of isopropanol and

CPTA (11% .Avis@k2] Figure 4 is a graph showing the

conposi tion of i ' unt of

each comonents%ﬁ%{f%@%ﬂbeﬁgwﬁmgﬁow ng a

( 190091 sBigpred s agraph swwingihe batubitiny peafiies GHi(l)L & 1 DEPRRAAR D
hB@JeisEl&-in%ﬁm%pgs#l] Figure 6 is a table show ng

compari son ‘o e nodel prediction to experinental

r tspfor entry 4 of Figure 2. [00151 Figure 7 is a
g@EE‘h i‘fw‘%“vﬁe ﬁjﬁ?"i'%fﬂ%ﬂ%eﬁ? Pigpesp for resalvingfamacamtic atixtas: o CPTA using
f GAE D-Bave ahddr B@aripOLdsilfizafibf oiidRang added. [00161

Figure 8 is a graphic representation of experinental

daor ) f @iplrd'® i j | en | .1 of
o o TS Ega hb0ibe MBIy 0. 584 b Che D-Base st
CRPE apea Wra sobitiogRTApising wibieire bf iBbistopaMBLard CPTA (11%)..
8raph| c conparison of a cal cul ated percentage of

0012 P Figuecat is agrdph shdveing #RR6IPBMIcH ofdFhiReure With 3 §:1nogﬁ gmount of

B, shows tabl es show ng experinental data
a %%%Bf}l%ﬁ‘fsy nodel calculation for Figure 7 (i.e.,

E@gé&y 3 of [Figure 2). 25 23819] Figure |OBis a table
nt'e8epe? 7 Fepk showdng al-trdalhsatuntidn profily foragallization and
hadiagll ation for entry 4 of Figure 2 at 28.3 C. [00201
Figure | | is a graph showing solubility of racemc

14} af; F eratures. in 1, 2-dichloroethane. 3
% ‘90041?')1{’? %%af?’%%gﬂé GRS o lﬁ? #99al pradiciion éo axperimental
msWisaprenghi dwi Figusdl ubi | i ty of racenmic CPTA at various
tenperatures in heptane. [0022] Figure 13 is a table

[0015] eHliguirs 7 ish b®&i ] ' CPTA .
b7 ten BB B BIDH O SR B ton ot

es0 | usi n vari e
Coyg{o;#(#ﬁ%ﬁaﬁ%a thdi tions. 5 [0023] Figure 14 shows a
&gﬁl P profiles for the resolution crystallization of
[ 4gure 8 is a graphic representation of experimental data for the resolution shown in

entry 11 of Figure 2.

[0017]  Figure 9 shows the actual and calculated amount of CPTA in mother liquor and a
graphic comparison of a calculated percentage of (+)-CPTA salt with the experimental data,

[0018] Figure 10A shows tables showing experimental data and a solubility model
calculation for Figure 7 (i.e., entry 13 of Figure 2).

[0019] Figure 10B is a table showing experimental data and a solubility model calculation
for entry 4 of Figure 2 at 28.3 °C.

[0020] Figure 11 is 2 graph showing solubility of racemic CPTA at various temperatures in
1,2-dichloroethane. ‘
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entries in Figure 2. [0024] Figure 15 is a table

showi ng the anmount of (-)-halofenate yield from

(-)-CPTA salt in Exanple 26. [0025] Figure 16 is a

graph showi ng solubility of racem c CPTA sodium salt
awozeevaLss 10 tenperatures in water. [00261 yfriwisthiabioss
is a graph showi ng CPTA racem zation profile at

18921 u Figiee Ghisiarggaphisheiviog ybildlitylof facdmio PTACI ddrRdus temperatures in

, %_g J Figure 18 is a table showing the results of CAF
a

Sé recovery at various pH as described in Exanple

i@ l1)5FI[i002 1. F:xz%l”e 19 is experinental results of )

W2abi Figpe Libis atshlsefiresits wiExample ¥ sharimgyield of CPTA resolution
bsidg CARD Baodue b f BSRARERioAR oftfiigE.M ned in
Exanpl e 33. [0029] F‘i}g)uFQRZO i?ﬁeglgcgé@%ent al results

023p! @h,ld ] ' cem.c CPTA . sodi um .
023, Wi LOnfBh SEIAEplohs or hYeR o T epig et Vrions
FRigey 8 Fagure 8. experinental results of basic hydrolysis
of (+)-halofenate as determned 20 in Exanple 42.
[EZA L ERQuRASGR, BbicGhbwing tﬂaamonmtdfmamﬁﬁéMei&%M@"-CPTA salt

%%rs t%qjstrai ght or branched aliphatic hydrocarbons
ik ps of one to ten carbon atons, preferably

ne_to_six carbon atons, and nore preferably one to

8¢5 cBieutsl 6 ipssmploshowirmselwhilitir of radexni¢ CHF A splium st atiderious

felbedfifesif [mted to, nethyl, ethyl, n-propyl,
Z%ropy?s, tkvgter'- butyl, pentyl, and the like. [0032]
nmonocyclig_or bicyclic

7 [ to nov t )
1005 FiEGETTS: % i TONBE LT N rof 40 oty Bt oot Pl guving
hydmlpsis afi(h)eimdofaiant ed or i ndi cated ot herwi se, an aryl
group can be substituted with one or nore

2] t g 118 t 5 .

ot L8 o b P S PATDD 3 Bbvery at various i as
o6 preferably one or two substituents

sel ected fromal kyl, haloal kyl, nitro, and halo. Mre

Q8L fliiguae 19 istewperinemtal ssylts of sellbitigsletehnination of @dcemic CPTA in

|4_gd n 1-napht hyl .. and. 2-napht hyl, and

lfjf@{“?%é*?&é%%@ 8¥%§S§ﬁ‘%'g%‘“ﬁ%‘PiFd‘ﬁ5‘Ple§3subst ituted with

q) di scussed above. 5 [00331

s O sphhilityidetsrmipption o€ racgmie CPTA

st 15810 i waterss ABiefifindd in ERAcupiRRENY| ) - 1, 3- pr opanedi ol

[0030] Figure 21 is experimental results of basic hydrolysis of (+)-halofenate as determined
in Example 42.

DETAILED DESCRIPTION
L Definitions
{0031] “Alkyl" refers to straight or branched aliphatic hydrocarbons chain groups of one to

ten carbon atoms, preferably one to six carbon atoms, and more preferably one to four carbon
atorns. Exemplary alkyl groups include, but are not limited to, methyl, ethyl, n-propyl,
2-propyl, tert-butyl, pentyl, and the like.

[0032] “AryI” refers to a monovalent monocyclic or bicyclic aromatic hydrocarbon moiety
of 6 to 10 carbon ring atoms. Unless stated or indicated otherwise, an aryl group can be
substituted with one or more substituents, preferably one, two, or three substituents, and more
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(00341 "Chiral" or "chiral center" refers to a carbon
atom having four different substituents. However, the

ultimate criterion of chirality is

NOWOSHRARKS q_posabi ity of mnor inmages. i [00351 The
terms " A" and "hal ofenic acid" are used PCT/US2004/019616
i L rcbgj?n eably herein and refer 10 to

( A°CHF ‘8}%}% §4bsituents elested frotalisbitalvaiky), aite)] d aki More

[ SiesifitallyHReREh ' j VoR chjral conpound
gy T e obadch Bl o R o, Snchal, el CoH P mephity,

) ke, gqch pE Whigh §s opéioratiy isarstituitez] withdrielog nfoﬁa‘sgsﬁit&eﬁt(@ discussed
cdbok@l conpound having a substantially equal anount

of each enantioners. More preferably, enantioneric
acem c m xture where each

Lk LD 0.2 ) ]
gﬁ a njt1| i 0 rgeﬁgillsé §s€ r ol {0 F?%P@ﬁ‘ﬁ‘é‘l D bapguiret, D-tBeof (O3B d@hino-1-
"(Eﬁ“é?nhdnmmﬁ»mpdnydienri ched" refers to a conposition
where one enantioner is present in a higher anount

t{OR3d] pr<iChiralt 6r ‘REj ' a separation ocess.
[Ppossf T ol Bey KAGE R (oo aRh Biths B Bl substiuens,
AITOaNT GF utimatesrianion obetinalibns tévesuperi@posa BRI BB imd.
L‘i}’gﬁﬁe%g%% eng}r%}'ljpg(}ne:l. Enantioneric excess is define
e a0 ‘ST AVeed “RldBhiofcid’ e (ied HiteRRA) Eéb?ﬁ@in_énd refir
o2 ) nant.i r).. Thus, if acoﬁ‘poitlon
20(/)@ %gﬁ%@?‘?é@%g@%“gm%ﬂﬁ?%‘&Mﬂw%mr and 2% of the
@gg nd.‘éen ntioner, the enantioneric excess of the
inLl:;?t en g‘%ﬂ“&ﬁg ixtureo ggansog chiraloeeipoie®ing Bheixtues df%nantiomers,
ing e tacamit miRaks" A hangeabl y _hegei.n ‘
g nef ra: e n(rl:al ogePrl{% ﬁg\ﬁ?@%ﬂ?ﬁ%@%ﬂ% re%rs?/ to Brc,imaéﬁﬁnpound-
‘fﬁ, g S antially qqual sensmnis ofieash csantitmers. Mobe prefirabB Mantiomeric
hidkeferdal | kyl qgroup as .defi ned
her ei n ei n v?hq?ég ﬁﬁéolr?le{ugﬂ% Wr}rlgr? tg&’%}&%gﬁr 1S presgRtdfan empkamount.:
R 6 8 VA hal ageps,. i ncl udi ng per hal oal kyl s,
[suc _a? tri ?‘PTJ%MP E%r{%e?%éme&ﬁmp@m@fm @te engttiomer is
Pregent ¢ bigheriadoentiiydn phiot tol lfn@RiseMbd bodskpdrddd PrRuEt hy! -
A U P AR : g
101 i dxbsh neacetic
Gk 2 acet yl.am ni)‘*i"ét h %e@é%ogigg%?m o diftérerice between the firs
@.‘ oﬁfrczg E}Eéﬁwﬁ f@ﬂn_@lpmm L%ﬂ@mdﬁyleptaesghnyﬁ@gggilﬂ%l 17[%,,1: %ee
= g% ¢ apd, r). 2
_ECT] gﬁ%@ Y SO D 5 bt BBy it f g gomposition
BIRHEE  Rfrthe st epantinster and/ 2% iof trateond bRhtiahky the MirRbierio

exeess ethe Ifing o8 oRkr i  Jhet tons or one or nore
heteroatonfcon?tglérr{lgrg%ﬁszﬁgﬁeq. tients, where the

o er ke » NJor S. Exenpl ary
:V}uh Qel'( e g??%ﬁls c%%@& ?ﬂdnﬁalg Sﬂg {544 faisrchangealily esein-adf rof@Rahalogen,
mches F, ChBe Rind I-dNWR1aSpse idésiic
[O(iﬁsﬂ( O OR (where n is(ankgﬁ?%%g?esgugﬁk%l%gﬁ%ach
I R*“HaloalkiAb réfsrs| rogen, .al kyl ,
adhaloal @Q , ﬁb|rr yifr,s I,woflﬁﬂar a E%/ Pf"ﬁfﬁé%ﬁs Lif o phe asmpggihydrogen
BF et ken o %?Fd Wik halegens, frpludingpehatoatityin eeh b triffuoromethyl
i .e., -CH2CHZNHC(=0) CH3). '

_ -am noet hyI”
[oo%lf‘ Halofenate™ refers to 2-acetamidoethyl 4-chlorophenyl-(3-trifluoromethyl~

phenoxy)acetate (i.e., 4-chloro~oc-(3-(triﬂuoromethyl)phenoxy)benzeneacetic acid, 2-
(acetylamino)ethyl ester or (4-chlorophcnyl)(3-triﬂuoromethylphcnoxy)acetic acid), 2-

{(acetylamino)ethyl ester).
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[0043) The terns "heterocyclyl"” and "heterocyclic

ring” are used interchangeably and refer to a
non-aromatic cyclic noiety of 3 to 8 ring atonms in

whi ch one, two, or three ring atons .10 are

h&YRPUHIBAY sel ected from N, 0, or S(O % (wheweTiushdb/ei9616
an integer from0O to 2), the renaini ng ring atons

b8 CHetbroakylYReeany a rithéd é\-tdﬁ ilb gﬂg@a Y 2l moiety

r % ed by a r bonyl group. Un ess
'gl‘% 8“%?"%?’\%%%‘@‘“‘?% OFteer @@y@:hmrommgmtanmg eubstituents,
owhereﬂmlﬂe;ero:ﬁétﬁ 0, Nbed. B Q&ﬁﬂ%ﬁ) ?{&@}J ﬁ@%&&,rﬁﬁ%ﬁu&mm‘gﬂm include

egi_gst St uen s sel ecte rom en
a=91 y %Re NG )Q{r@m&’yc(m)ravabem B(@RRA (Whtrea is an

t iRitegeedne 0 I I ,

1, dg?jl oxang&gzdﬁ%lcthso @ge“ vatif @gépenécﬁl& y ﬁ‘ﬁ%mg‘?nk%[@[{‘ﬁg’&h@ aryl, or
ngralkyl; RsPEgsenigsive h&@lﬁlds@fhﬂanamg inchndec ok exundild, W-acetyl 2-aminoethyl
a@gaccﬁ; N’Hé(hohé &n synthetic organic chemstry,

e., an at om ‘or roup capabl e of being displaced by

eI 0 jrﬂlg)ge. hal o (such as chloro,
0 oD, erf“8dﬁ$ er"%?fcl}g Fs'?tﬁfﬁwcaﬁymg e n@éuﬂtcremgmbgy and refer
& kybm: anohmtiy bm mofstfef. 3 BBHIP s if Whi c%%rnP A n’yﬂQ Hiee nng atoms

20 trifl th
ar y ?/%?rﬁs %teé%rf%ﬁhtqrréghﬁ g‘ﬁrﬂ?o@yrr;n l-‘ﬁrggitzg@y froM, CCDa 2) the
denmmhg Hhy dtofi% pbia Qher@ﬂﬁ’e Afr'?@o Sﬂ Sins 1}193? épﬁlﬁ)ﬂ#&ebgltrgplggd bya

ransi

nFtaI |ncludes oup
ﬁg@ ?nyégll'ol‘\‘& nlgspieel OFM@F@ oftewise,dke i&tﬂouj(c:l&l nndtﬁﬁiﬁébpuonally
fitufed a ticul ar
sen iant i0 rlr%%%#dgﬁslﬂ n‘?ﬁf ﬁ:{ct 'ﬁ"‘ %%tgl%g ﬁ'br%g' qlﬁl el s haleges, alkyl,
ﬁe;t% ¥ip@atind, onalksenyp i"fﬂtfe~“!l?'t‘39iﬁevﬁ113?fﬂuE fﬁﬁnﬁbt?l%ﬁycfﬁ %ﬁidd?mﬁt is ot
ant i e optical purity
%?l the ?rdéf%ﬁg%%ﬁlﬁig @%g}ﬁ 471 Unl ess
‘ﬁ l?e%.stated m%term phen refers to an
@pt Fonarryig grep] has d“??ﬁ@ﬁ)'ipn" WBY ampeistedwish plivesppthetic
@it cherrdstiysi.a) a‘icﬁi‘ifBr gSPﬁ#lﬁeé)(ﬁ%Ia{ced %}hg Buslepphile and

‘g‘g‘F‘im til"ch %F% P@?ﬁ? Qflf’mwﬁédmﬂéﬁ%;r:aﬂanemlewyearmemlﬁhylokﬁ,

Fidayongle
ﬁ I?gﬁo:(cg)&p 2{1"5?5’? lﬂ?[g ac#éomr%lbséﬁcg‘yt S’Q??Qtl c acid
T Hugromethangswléanyloxy.eayleny (ﬁ Be 2,|Z-dlmﬂbd phienowy)j lf;dlsth@@ N,O-
t t
LR A3 e eP (T2 %8 WD 2004/ 115774
Q 9 tect f t
(O3] TRt °'ﬁ$e§§§wwf floang trasmgen tretalgeomgll prmain grouop

ﬂ?ﬁtﬂlsesmasm& reduces or prevents that reactivity.
Exanpl es of protecting groups can be found in T.W

(0946 neOpRl urfty MercHih e RIALEAGIAE; 9&? et o the

u

QeS|s rd edition,
m%w 108, Fox gramploois 2 gemipasitionicemprises 9&% of tisditenditiviePdnd 2%

Oggﬁgﬁ%ﬂ%g&?ﬂfﬁtll%%aﬁb & tm#ﬁ%of Ao hrst enantwrx(ner 1sh W ley and

[0047] Unless otherwise stated, the term “phenyl” refers to an opticnally substituted phenyl

group. Suitable phenyl substituents are same as those described in the definition of “aryl.”
Similarly, the term “phenoxy” refers to a moiety of the formula ~OAr", wherein Ar® is phenyl
as defined herein. Thus, the term “a a-(phenoxy)phenylacetic acid” refers to acetic acid that is

substituted on the 2-position with an optionally substituted phenyl and optionally substituted
phenoxy moieties.
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i ncorporated herein by reference in their entirety.
Represent ati ve hydroxy protecting groups include acyl
groups, be | and trityl ethers, tetrahydro ~' pyranyl

et Wergeyfishal Kyl silyl ethers and ally! ethers.
Representati ve am no protecting groups i ncl udeCT/UsS2004/019616

f L . trifl tyl, benzyl,
%ﬁ%%ﬁgﬁ%@%%ﬂé 5 10 Bpoiepthebwieatiiog to { Bastve group in &
t eleauie masks, iredhced of Fivke ivi " .
Rl bl et ‘I;grfyjes e rlé&%‘%)?“{“ﬂef 9f Praisefing groups can be
SH &s; ‘ig tut'e %P’F-'tag} j Mg%t‘ﬁ@)éfwédﬁwmﬁﬁf@@ﬁbﬁc&r&ham 3" edition
f Hy SreSohy; NewYEaR | . ’ ’
n B%[ - vw atr. i oxycar %g 29?: "?%%9’“ A Harrigenyf gl Compendium of
[ 4%1‘“%’1‘ Riodsa Vals. g‘h@nhn Wibymhdls?]ﬂspm@éflggmﬁ@pm

t her no ynam C

olncarpsnalet b iR el Cen Bl i
carpSalel l%frﬁf@ei%&né&' IE g{regi err%,lre?}h gl{epﬁe?ﬁtattvp @mrpxﬂgprptecﬁng groups

use

‘rates. 0501
gﬂﬁlﬁ%@é?ﬁ@@s@beﬂzﬂ aad tﬁtyl@t'thersa fegﬂ%rd‘i-@y?ﬂ?f éﬂ?iztrsg rtrial.l‘gy'?silyl ethers and
Eifjork W0 ents.under appropria
er eﬁéseﬁf?ﬁw% ajn%?otgq{%te?tmi £ToppS dp formyifeeetyl, trifluoroacetyi,

ondi tions 'to produce
&&Wéﬁn@ﬂ@@m@m (CBH) ok bubRy@pyne i .
"teehyRI 1AL Rgn@gt%? Lhe i ndi cal ECE%_EE%&‘}%@II i trs), 2
desi reld 5}; oduct » B %@s‘ﬁ?ﬁ“tbﬁed@S)dlgrouds,raﬂylbkmarbonyl, 9.
flugrenylmethyloerpiarimb VIQEMTIC)L - i SN e
iI Qr& te ]Ir al 'y added, |yI e., t) h’grﬁ%VErmﬁyﬁS%g’t’%ﬂ%%MQaﬂdﬂlehke-
n&k @i Srateh kG . . in_ the m xture which
H;'eé{}(ggg%el. | eads 10 ﬁ%@%"%&?‘?’%ﬁmﬁf’f % Flt rpfstite kineti and/or:
and’ or "{HE e desi r ed product. [00511 As used herein,
f#@?@t (ne“r\snlgﬁéhhoizmdefi ned above" and "those defined
[ ere eterm ffyedting’d “vaid ie arate .
Iﬁm@rt%%?mblibje%?g@qn ef i ni tg’?on ofcjﬁ_%i Sorv‘géa?tgt% éea}%rg‘%%@ﬁpg“"
s, preferred, F e -%gﬁpé?m rditinasip pprdesethe 2dicated and/or the

-desiradmredugia g stiotild ; d
ugindt s &nwmé&ﬂéﬁﬁ:a@@@%a&ﬁo&%%&é’é@g% G{%ﬁi@ﬂt@d

aRAA 30k ically active forms, |I.
ag/bigfjf gf:g@bP “?I&%QXP@ Rerigssyily rrould firgtly fremnthb sdoiBRMion of two
Teasems which weesinitihiy fded R o O el ctive conpound, the
pﬂfdﬁ%.jd)ir?ﬁ; R .and %i?ar ee,(ﬁggaﬁ{egqu%ln%et%etoﬁgm%g@md@tes which are
cont 1 gur at 1 o oYaiEhisatelydedde tothe firmiation $fthé Mlficated and/or the
desimd profssy.. The prefixes "d" and "1" or (+) and(-) are
enpl oyed to designate the sign of rotation of
{005 HneAp@ea i ' “ t coppound, with () or (1)
%5? in gl)t S%(Vt n%i‘éf?hdtgk 'f:eg‘r% otﬁﬁsg &gﬁged'agg% 1284 Sthosoydefinenichendiriwhen
ayablesinearparategbyt fefirerdoh th il :
50k O PR AR ot gl well

prefdfed, Lidk .. 1here 30 is ng corre
nonencl a%@%ﬂ%%?ndt'ﬂ%s?ﬁ‘ﬁgc&eﬁﬁéﬁ%ﬁ@se@@mm stry and for

ob ¢ tion. of an enantiomer. For a given cheni cal
f s,f??3 W &, EXHESRPRBIIp BXiptdB optirally ectivb S iod, IMYRHade the ability

0 mtate the phihe ofplaohiized Are mrror inmpges of
preffls RUOCE p@f’ peci f i ic?:'ﬁétﬂé Ira%“g{?ﬁé’? optigally etixpompound, the

TY277% "pettp denotiothe ehsobueconsipatifteo 1 tRs Mbka e 43uffs chiral

ccrmt(s).eﬂwﬁréMFdsi'anani},&(@j é{du(r_)e of such isoners Is
rotdtioh S P piia i i e cmployed to designate the sign of
o P ane-polanged light by the compound, with (-) or (1) meaning that the compound
15 “levorotatory” and with (+) or (d) is meaning that the compound is “dextroro fatory”. There

15 no correlation between nomenclature for the absolute stereochemistry and for the rofation

of an enanti i i
antiomer. For a given chemical structure, these compounds, called “stereoisomers.”
m.e - - - - '
identical except that they are mirror images of one another. A specific stereoisomer can



10

15

20

25

30

“enantioneric" or "racemc" mxture. See, e.g.

Streitw esser, A & Heathcock, C. H., | NFRCDUCTI ON TO

O?GANI C CHEM STRY, 2nd Edition, Chapt er 7 (MacM 11l an
‘%g%hl ng ., U S A 1981). 5 [0053] The ter ns

PL ) | y free of its (+)-stereoisoner, pcrmszommgm

subgtantlally free of its (+)- enantioner, i are used

i AR éﬁb#%ﬁnﬁemeahmnaﬂbhnﬁe&ﬁxthﬁaifsﬁdﬂﬁsoﬁb@i?%h d Q18 an
cobloneiic” SRRk, Kb 3ee Sriglorieh I.Aogﬁﬁeaﬂj;ck C.H,

isoner Inre

%PDH@TIMMRGANIC CREMIS
|pl§,l,g1ﬁ)l é@ EJGSSJXS " means t?}g‘t{ ?‘ﬁg&%@ﬁ‘}c‘: ﬁ%h‘gﬁmﬁm
| east 90 ht ht of the (-)-isonmer 10%Y g
ht ht or less o+ Y g f the rso mer. In
%5’5133 r;&g 3 rfﬂse'f F‘?@@H@Iﬁ%ﬁf@éﬁ) -steredicorh@) "Msubstantially free of its (+)-
malhmh&nt’ el usdd iﬁ]feﬁ.ﬁa&‘eaﬂlﬁ Berbitihnd #%tﬁgtsf %{%ng)r%g% cghitein 2

talns

h@ tllge conposition co
Sk Sﬁﬂﬁlg gre#tgrd}moﬁmmf thedfo)kisonvoe irpdelation tol tRE 6+ )-19:111}?} hg a Ipreferred
{ he

EmbodifRAR d enpodi gent
'S u%s1 t ant fhg It'.l'lryfgl %r ee o@fy é) E% {"S §tF§’F”é6‘P§rge FRepDs th%‘dhﬁscomposltlon
1474102800  oneishtiof tie (O stk el IGOEBY REigh A1 Tes 98P O isomer. In a

hese ercentages ar e g

Wil Lt acrd(mlnt thci {35 “ubeieRbaly Ree it (tbﬁprc@sqm@hmeans that

upon the tot

%5 cpmpositionrconitains measzma} welphd &Mf@&m&m& hes) aﬁw
. fix&gﬂr fess
O it B B e 2@2@3@@3@%@%&3@@3@ frodofis (+)-

cemnma

qtmstumal’atnemsom ffe chRPosMRRBL: tgihb Q@a@f thgﬁsy %g wYCa}ﬁh“. ofithe (-

chiral , conpounds ypi C

20 np o E‘Hgselpgr §’§;?ﬁeﬁ asibzied upen the fofl emount of omesrig tHel#6mposition.

IEI nalg Eroduct is resolved to yield an enantionerically
ound. 20 [00551 This process of resolving
[O(iﬂi[]flmll &llil‘gfj#'ﬁﬁj rticu useful in a large
sca e prcepar ati o %PQ%? ?@?‘F%’ﬁPWﬂfmmmaﬂmolutmn of
kremaijng iﬁlw@thcdmfnhmwm iriduSttiaBprédaty 1%& preﬁﬁ'm%@'gpncaﬂy

bonds, the spati al

I
b & )@ﬁ'ﬁl éﬁﬁ%uﬁ%h? Cﬁalyﬂ a phirab gempound is synthesized in a racemic

ori entatl oh
form pgd thefinabpraduc iresoved tdyisliah ellxanﬂ&id&c@ﬁg SRHASE EdrSpound.

desired activity wth a significant

[QBSiie 'ﬁfci)lglﬁﬁbésﬁgg ﬁ'ﬁgﬂ ﬁﬁgﬁ%ﬂﬁé éﬁ%ﬂ??&l&fﬂﬁgﬁly 1%%1'1 ing agg%r;cale
PE@‘EIQFF&‘W&"Q' agﬁmhualfcempuélm)is hARhJ¥RR BnafiOMBrs bOJ chiral

t||| adm_ ni stered in

cmmﬁﬁﬁd Fve e .

d&i & rac(e}g C ?%P?ﬁme%%@%? b%a sgfhg eﬂ“&‘?’}?fﬁ?ﬂ“f* mgnpafigmers is
' Pif °B%@Gnm¢mﬂa| shiral dfug d0ed €xertd Beside SANAY Widla

SigRRN PRS- (g 1%5 soI ution via_diastereonmer
crystallization i t@e TR fantiomgs. cWhilg such pelationship between

chirglity of smeptionlly acavc:dryg tua ks RLITRPK(S) hROKS

chirl) @5 STe B LS icre a 30 cQnposi t(s?on thg%chéw:{‘ ?gcgﬁé’%m}é’mmy
sufficient Gpriiufredifa pcemic 99871 The present

rovi des. a nmethod for enantionerically

[005%1/ | ﬁ]as%éedpgﬁmc Srystatlzetianris widelysused @ ingusti 2 seild. VTR theoretical
ongesthmaplc yi&l@ﬁﬂdrr@solu%h‘vﬁﬁ%@%%ﬁ%ﬂﬁhmﬁoa IstSOap%rc%lnt Typically,

however, more than one re-crystallization process is necessary in order to produce a

composition that is of a sufficient optical purity,

[0057] The present invention provides a method for enantiomerically enriching an
enantiomeric mixture, preferably a racemic mixture, of a-(phenoxy)phenylacetic acid

8



i0

15

20

25

8 WO 2004/ 112774 PCT/ US2004/ 019616 conpound, e.g.,
hal of nntc acid. Preferably, nethods of the present
i nvention provides a solid acid-base salt of the

(-woemanii;oer of a-(phenoxy) phenyl acetic acid

conpound. In this manner, the (-)-enantioner PERKSIHE4/019616

r eadpdustd, S, HaREREh Jofd0P 0] L on 00581 _.The, . )
i > "%fg‘t%‘%‘g’ b i°8ﬁ%Pf“é%ﬂ‘ inyertionipEqyides a solid

cg\r.c? xylic acid group o enan
3 %ﬁ%éﬂb@?@%@mrﬁadﬁﬁﬂoﬂaﬁeﬁﬂ@c{bﬁbScié@%ﬂlﬁ{ﬁﬁtfdln this
Mrarhet, 3 activation group to produce an
acti vat ed a-%ptﬁog%g@')bﬁﬁ VY SeParated frpmn the solpiionn can be
r e ith an. alcohol, an anmne, a thiol, or other
2(@ gfééogﬂ}w:"f“@‘”é’gwaﬁmm@ thereoentiomenically rarivhedaer i cal | y
héno ciylabdd ic acid esters, .anides,
Ehi post s oo reaRRL BOFEY A BRGHLEy £ St i v gz to
oS Bt yphsnoxyditenlylacelip hEa NHIOHRAR BY +ea&sd bfin AF4ihkol an
GRIERON RS, H'pduce ug}kng 10 net hods of the present ’
ig?}{eht Lon are “ulugcophiie gpgfalggq tqgroduce an enantiomerically enriched o-
epdrevmey)pdetnydidestint, Grides Ghi i pyes.sych as .
tHese, d'}.scl osed iln U. S. Pat 'glrl}lto %’%g{)%%f%ﬂ%{wﬁ’ Fespectively.
par% St ?ncﬁ@( F5a%t o-(liseonyipbsaylacelinachhicngidusdsroduced using
neeba ofithe ' -)-hal.of engte. M
‘gg_@nt i osel ﬁe}gs?%g%g??/é?% que?ga'(? ProfuqiRgos (hheneyyipbersdacetic acid
#eves fisbias Gosndisobomed BOUSVPatéH Wo! 2617.050! LOBhrRi RS SSSESic of
5 one re-crystallization proces

el :
e sl il (Vtdatonmiat 1 S of o

%';ffﬁ;“im loEiti Eal purity. However, present inventors
T & tain conditions disclosed

ound of a

(@591 s noted @PRRNAYM ' jd co
Oﬁgf fici elﬁt optical )ﬁ%ﬁ%é@gﬁé %‘g“%fﬂzoa O BRYC$5§es Zequisp Fgrethan
CF S FETHIZ2LPR Biecess tader.to Frodece a compostiasnaGs of dRIR B optical.
pofity! BRowet@SHiBlen ; ' re.hased, on 't he surprising
_ g@é unexpect ed.ﬂ !.se?(%%efr?{/{(egwﬁ@%ﬂ?d&%ﬂami%@ﬁwﬁrd@cbmmrein,
oA phengxynbamylacetioracid compbwtidedf @ sufficient optical purity can be produced by a -
i ¢ acid conpound cgn tge y

: 5 henyl acet
sifigle Q%Qﬁéxt}o[ﬁeﬂr? . &ﬁf‘?’ Ul asRach gethodhpfithd prasentiavention are

enant’i oneri c

b*é‘%%ﬁhﬁ surpiisingaidtunExfleded W 0 prbddf ig{we%?cﬁsgauat an

' tion . provide a des nant 1 oner

_ed%ﬁﬂ:;ﬁ%&zﬁhgfgﬁﬁ@émgmmwwﬁmﬁ'{bs laxllanti?mericaﬂy

eng Q 1 alnfi3h ref er a east
ahout ISlalgo/ nor e pre?@r% ﬁ g‘/i’%?ué%s’?letgﬂ%lﬂf ef Aryvention

Proyida 2 desis fopeaof the as@phaloryphid§lhrettacii¥BBBburiTn SMal pust
j . . purity
of SCRELITRI Sa%s, BRUBAN 2P lenst Ao 552 o prfoeatly gtﬁlnagxh\;:ug%;, and

enanti oneri c
mast preierably of leastrabot 98%, Ni xt ure, of a a-
(phenoxy) phenyl acetic acid conmpound of the fornula:

0050] o2 embodiment, methods of the present invention provide enantiomeric

~

enrichment of an enantiomeric mixture, preferably a racemic mixture, of a o~

(phenoxy)phenylacetic acid compound of the formula;

R{ (¢}
O/o/ OH
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WD 2004/ 112774 PCT/ US2004/ 019616 wherein R is al kyl
or haloalkyl, and X is halide. The process generally
involves formng a solid enantionericaily enriched

agi,d- alt of the a-(phenoxy)phenylacetic acid
cg*’ng%@?fgﬁ"ﬁw ng a chiral am ne conpound. [006RCTAR2004/019616

particul a net hods of the present invention are
dl‘YI?EBt'%B ‘Félkﬁ”r@' halsgliyliando¥, isdalide. ‘Phe process generally involves forming a

g &EW T %bg&%@éd%cﬁ%aﬁ sf'llef‘ ogth gh&shgqog?}lgﬁggrﬂcgw apid compound

Oqlnﬂdllralmmmpoﬁhd is alkyl or haloalkyl, and X is
hal i de. 10 [0062] In one particul ar enbodi nent,

n{aﬂﬂﬁd)}jSIquarﬁdﬂﬁir ﬂﬁ&ﬁ&ﬁbf&@ﬁﬁ%k {ﬂg%rg{ogtagé @J{r%%Egqu 2 t&ﬁﬁi% of a-

ol ut of a- (phenox

1o F@i’%&agﬂ asid, a5 Kmrmw hcid (wiereR ! X OFs aﬁleQsI ©4), of the
[Eﬁﬁﬁk‘Yet i n anot her enbodi ment, nethods of the
present invention are directed to the resolution of
a- (phenoxy) phenyl acetic acid of qunula I or,
preferably, Formula II,
preferably trifluoronethyl!
enbodi nent, a-(phenoxy) phenyl a( c acid is
crystallized using a chiral base. A wide variety of

chiral bases can be used, includtng those disclosed in
the Exanples section bel ow eferably, the chiral

Eﬁ%ﬁd results in a solid acid-base salt of the
(w%ere ”@baﬂfﬂﬁmbﬁﬁmhqiﬂaenyl acetic acid. In

this manner, the (-)-enantionmer is 20 readily

{0621 afreeheipativnlahembulimét, aithdds bf @ praRbif m\*éﬂtlon on arg directed to the
sLl'i;ﬁ&H&an- In o gl rticul ar enmbodi nent,

E)ase Lot Bﬁ@aﬁ‘ﬂqﬁ@ﬂﬁ%ﬁ!hﬁnmfmyiﬂmnulamwhem

Kris dhléte. INR3R6 1l wherein each of R2 and R3 is

i ndependent |y hydrogen, aIkyI or a hydroxy protectlng

063ID; Y& with atons to
the:;/] o i st e Bdmt, hOHS Ol S dagrens ’qunpﬂ@arﬁs‘r?-‘w fo the
ISoltioniof e (phenoxy)pherylayétic aenaQHFQﬁmﬂ@Iéin ckréb%g Formula JI, wherdR'

| kyl f
Rl L OPRESS) oup: ana A i< aryl

[0064] In one particular embodiment, a~(phenoxy)phenylacetic acid is crystallized usinga

nd S hal oal kyl,
In one particular

chiral base. A wide variety of chiral bases can be used, including those disclosed in the
Examples section below. Preferably, the chiral base used results in a solid acid-base salt of
the (-)-enantiomer of o~(phenoxy)phenylacetic acid. In this mannet, the (-)-enantiomer is
readily separated from the solution, for example, by filtration. In one particular embodiment,
the chiral base is an amine compound of the formula:
OR? OR?
Ar R
NRIRS
1T

wherein each of R* and R? is independently hydrogen, alkyl or a hydroxy protecting group; or
R? and R? together with atoms to which they are attached to form a heterocyclic ring moiety;
Ris hydrogen or alkyl; each of R® and R® is independently hydrogen or alky!, or one of R® or
RS is an amine protecting group; and Ar is aryl,

10
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10 WD 2004/ 112774 PCT/ US2004/ 019616 [0065] In one
particul ar enbodi nent, R2 and R3 together along with
oxygen atons to which they are attached to form

1.3 G , a substituted 1, 3-di oxane (e.g., dialkyl
smﬁ%?‘%ogﬁtﬁ%?@d 1, 3-di oxane, such as - PCT/US2004/019616
S5,m-di net hyl -1, 34oxane), derivative thereof.
E?S’ g%l nﬁ‘n""g Reffiendar e@ﬂ‘B@E}%Rt aﬂd&{ togrtheraloag with pxiygeq etoms to
Swhidh G} aXektadied & Yok droge
[§P8685}'{‘Eff %dl [l anot hg? odi rren%lmt%r1 3—ﬁio§¥w(eg (rl]a]kyl

& bérdigrsre, suﬂhyaﬁw«imﬂadu;a-mmex oEakdofivativeietdof.
is o§t| onal |y substituted phenyl. An especially

96 rla @ngtherembedimentsR andiRCraopth@rogon, | 0069] Stil |

further, conbinations of the preferred groups
d88GH i B iredmother stiBokineRt, 94 K@FogeR €f er r ed
enbodi ments. For exanple, one partl cularly preferred

qmasaal I at§iParioh @mxﬁb‘i‘q F
wher ej n elaan I&mﬁ&gm d 9{)'1 %;P gl?lgﬁgrhy Prefogyed Ar
R?m?tg ispptippally é'mqﬁ?ﬁﬂﬂ phenyl. dpspediadlylpaeftryedotaheioty @4-nitrophenyl.
henoxy) phenyl acetic acid conpound is of Fornula

[qo boviill fixther, edmbimtionsofithé ﬁfe&ﬁﬁ@@hﬁé’d&s@[&d %dv@ will form other.
ety of preferred

SR g, P bl i

ewnpryod dEFamels difabatiepwherih RR) I¢, RARSRRERE tiar
I,LE_ 007 The present i rﬁvent ors have f%un h'tyﬁggéﬂt %ng%'ls“iﬁ
ofA”éFh ieulgely.profeered o (henoky)phaylavetiztacidreomportnidds of

FortmheiDsbon) Pen RO bitfuoffthdihy138g X iSUBRb! 1 @R wapnd: o5 Vride

on, the opti cal purity o enantt oner
tyé’f Fﬁﬁf@d chird hasss aridl a—@hemyhﬂwﬁﬂmaﬁwﬁad SSmpddfids are embodied
?ﬁ"‘h ArR NH2 20 (wherein R2, , R4 and
are 0se defhed herein) is used in

|.ization of henox henyl acetic acid
a‘h"& PraseTy WéfFﬂf%@ %@wﬁﬁ tb?m%%n%h c%/hnelham wsed in.
cwstaﬂimh@%fﬂm
uj \% | ent, pr gjfhgébﬁ?by @g%%%%c %c‘?ﬁgas %é)cagtqﬁ%@éﬂnél}ﬁww
RS hegmastismemesruishteatn Bot cxam R, whbrma cigLirdab 6itipolid of the

ﬁhﬁﬁﬁh and nmost preferably about 0.45 nolar equival ent
or less. It should be recognlzed that the chiral am ne
conpound 25 itself should r*a sufficient
enantioneric purity in or yleld a highly
enantlonerlcally enri che aﬂﬁp enoxy)phenylacetic
q&i derivatives. 100711 The crystallization is

(PSRBT, IR/, Romd de axedhasn defired hereitd) id wsed indrstBzation of the -

| [t | f d bet
(Pﬁélfof\:?):gﬁ&{yl agént%ragﬁ' ' %@%hgﬁﬂ?%ﬂﬁ%@pﬁ@é nee@hmg gqvn\gl%n
cogpquadhia ap hinowit lasibhae 0.5 Ini\olﬁﬂthﬁwﬁﬁﬁ@ referfhPatdlt 6. Memolar
quivﬁl%ﬁt%ﬁé%g%drg prc%lrgblyp bout (? 4% mo a? egulilxtraléilz or less, and most preferably

about 0.45 molar equivalent or less. It should be recognized that the chiral amine compound .

u\_)

itself should be of a sufficient enantiomeric purity in order to yield a highly enantiomerically
enriched oc-(phenoxy)phenylacetic acid derivatives.

[0071] The crystallization is typically conducted in a solvent that allows a different
solubility of salts that are formed between two enantiomers of the o-(phenoxy)phenylacetic
acid and the chiral amine, In this mannet, one of the diastereomeric salt precipitates out of

11
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11 WO 20041112774 PCT/ US2004/ 019616 the sol ution
preferentially. Suitable crystallization solvents
i nclude protic solvents, such as alcohols. A
particularly preferred crystallization solvent is
I%@EWQW”&J cohol. [0072) The yield of PCT/US2004/019616
enantionerically enriched a-(phenoxy) phenyl agetic acid
éhwhdeppmmmmny Sulnbl cpfstiizStior! dReMERIRe Blfotw solyents, such as
rge

[ Liz t|o Ive t us d. . For exanple, 1f a
%@gﬁ‘% ?tj_i} ﬁwn%lvvé mqg?@nyééqohoi he

% becomsstoo d|Iute and the solid formation is
:& E e yield.of enantiomerically egmqhscﬂ a’r(phczaaw)pjwnglacteﬁe adid uisedepends
o | rsat ur

R e LR LM L LA —

wi th t e undesire
pherystylzatipn sotwerit srused, ticheixtusniskesinectto dias LR BOSTHE fSrmation is

RRbbet, L1GE B B rioR o i30St e
@lppssamtatqdmth ther uﬁmwarmastdrmeﬁer@mbméﬁ méy hé§ci @l c‘%séﬂﬁﬂa%h of the

v used i ;ﬁ referaply from about 2
éle aa{e frmegesalh ﬁ‘@ff&p’ Ieducing theoptical purity of a des;red enantiomer.
TWM)&Q@P@&M&I&@@%& €s fhe b@sﬁ&m@glverﬁ%gfrp&ﬁlft &f &pgtéihzatlon

grans to about 5

om abou

ﬁ‘éGf'%lFa@lsy ?TBWVQ?MbOBt isgrgmam%w Gegvarug pet obe gpaalotﬁshe o

Réh r-2k b n _one
O o phcnplate Bl chmp Bt nofe Bt AP Aot A B o about
ﬂ’i%‘ﬂ%s ﬁﬂbmm’@mfﬂlyibbfsﬂ"dm atatat D6 graids t6 shout 4.6 BraffisXdnd st ?l‘e&rably
b re above the nucleation tenperature of
enantioners to dissolve substantially all of both

t| oners.. For exanple, the crystallization solution

ST, i phssribgdiment tﬂP@“P'hP’tOﬁ@S rraﬁlges shting thervrastallization

s6mt16h mbctttrbﬁ: DRinphRgirdHovt ch@fnuél fa s o 1{6"&&1 %Pmé’rs 0
d % 70 C to about era
(‘:‘SF@%‘E optpntially gl ofbothy pmﬁomgrs Ewwplenha@wamfmssomm is

henbd o a@dingsedsiuldgn ﬁﬁ%%g oPfrbid'ab Gg Bé 1&% gmgtaqf fhe sqlution,

chiral amne 20 co |sa
PEsifragly from abeit 79 5Citel almtt &B rGl Mowreefsmhlg; tﬂatnyahﬂhzauon solution is

[ f
HEATR S8 15 4260 L SOl ES 8T, e
campoandistadéedn deating fs@aTI4H oirmaumy sl chdtérals DEsubSthitlalIgN
bel ow t he nucl eati On

.
oS RF sGe nldR v oo Chond i o st {6 basrgpreterbly

freralabmmﬂ tc(aboan&hbumrrer of the a-(phenoxy)- 25.
phenyl acetic acid, but preferably above the nucl eation

[Oﬁﬂrpertﬁtcbysthﬂiﬁan&rhébllﬁ%%‘ﬁﬁeﬁ et ﬁ TR'at SSb%ﬁ(JénL t}tlxp §%%?qn8n

salt of (+)-enantioner of noxy
temgperatureofthe firgg dla?meoﬂmualt,@rg eélt af(s)eénnmhm of thaaqphaioky)-

oot S A U e P

dlaﬁéﬂlmoawad sdlhalg,, EMEOM&F-eﬁnu&néﬂ‘Uﬂt@a % &Uﬁ@amd Thls
of an_ acid- base sa wth one

| t f
sl S i o5 3P gci;Bag saf o Fshemantiomer st chivel e
cofnpourd! Withof beii g b Qﬁ’)ﬁthécﬁ'krt it Efbeﬁ%ﬁlﬁnﬁé use of g chiral amine

Thi s, rate due t I netrc an

enant,l O
W?R%‘P‘H{S nﬁﬁmfeﬂwpe ofjaz wﬂ%m salpwithvonerpfitlieenemivmer at a

(D

_ mgaifﬁmum&r?rate than formation of an acid-base salt of the other enantiomer. This rate

may be due to kinetic and/or thermodynamic rate difference between the two enantiomers.
As with a typical compound, the solubility profile of the o-(phenoxy)phenylacetic acid
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As with a typical conpound, the solubility profile of
t he a-(phenoxy) phenylacetic acid 12 WD 20041112774

PCT/ US2004/ 019616 conpound of the present invention

03%052, lgher solubility at a higher tenperature.
The 13 by cooling the crystallization solnorrusmool0196ie

just abaove the nucleation tenperature of the second
di°epnd of thepeesend inventiondwsis highdrisglabifity amwtempaﬁtdreofmmfm

Sy et e bR K05 e Lol emersa afato scoond

sl.urry
f fieplsiEpmerintali dffonds a hlghereeco&exty@mmhufoﬁdQTrsﬂdta@tereome ¢ salt,
solution is near or above the saturation p0|nt of %

s H@sld dﬁﬁh@ﬂﬁ@frﬁ forfned I8¢ rystdiitatioR E(ﬁaﬁ%ﬂl[(?.lrl [’l@éﬂ Bted until the

0 S |c solid aci d-base s
s{eec n%ku?e ?éﬁ P 1S45pY o apowerthesafusafionipeint of thesdcom diﬁstereomen‘c

t$alf. dhisgraeas BRmhio [ t
epant | ogr 1 0078] n_Slgg Ig d?hg?goglfehgﬁlld%gld bagef salt I}rom tLe second
cTatemervdile I’SFPH%B the fosmationyofslie atoredverio policcaid-Ris sdltof the

dirsttdnenuo]&rsol id acid-base salt that is forned. For
exanple, if the crystallization solution is cooled too

f t t d

L, B BB i Rtpencor e

delid paidibase salt thatrieforméd) Roy examyie, Eﬂge &Wi‘ﬂ@ﬁh gg}gugnqg Eooled too-
an COS ere

HRAR d t t
targi%; cr yg?'s ‘%P‘eze Sﬁg’s‘bﬁ%ﬂ&‘?‘ Iligr?@ﬂ Fithin thelattise pEie salidacid-base salt
3 ediied lan IRsvevd
B ] B sﬂ‘?‘?"‘f} ot e P @RIl rels B botyclith tme
Crys {e?qrg, G Gyrtalization sphutionshouldbe enodediat a fatowhil miitimizes
thc(]r.‘iss Gfmp’t]chlcirr@ﬁ‘iw‘buﬂ at %té‘su.fﬁ&@ﬁt% B0LoY omxcol%lf:%hq, diet

%@to about O. nore prerera
o lzzgxoggolguqﬁ qq)pgng 1igdsifrom abou 0.05 t€/minyte bt 1 Mhh@%referably

ﬂ@h%m@@ llog;/l{,ﬁq above aturation,

oint of the sgla‘ﬂ%t ?g]ﬁgﬁls%H%r?prs ﬁlﬁ?{ﬁ 0.25°Cfmin to
@:S&M%ﬁ'g?; qfﬁﬂﬂﬂlh@rtamqhgu?gs th@’mﬂglﬂlrl]ﬂ:g ata {Héte?] Ilfhe saturation point of
terrper gtdul%(le .J}ag ﬁ% &%) 1Pt ‘%Jlﬁ?‘{ sntiomeis Typisally, the

ligation solvtiooris miintaine® attthis aepskatdd FHAHEER 1 t@ﬁ%

tﬁfaﬁlﬁ% abo{tpf'?o g‘ﬁﬁ g to ahout 30 hours. uf"ﬁ% Kgs
expec e AT O ROUHAP ottt Poﬁp%f?ﬁbéfffwmﬂmaboutw

'@Hpound all ows selective formation of the solid

aci d-base salt of the first enantionmer. However, the

{00591 tAisREpetic] whindal shnall SRLLAT? Eﬂjx% cngo%rlgg}l?welecuve

Thegretjcal ly, the anount of yi

formation of the sqhgl arifbasesakt aftbeficst mantlmna' IHowe084 thd bselting Vield will
cdirdgporidingly riaya l’[ﬁgﬁr?tﬁgll)té :ﬁgc gg}‘ 0)66?;!1 Pﬁt@c S%F enn%ntlu?mer from

used, the theoretical Vi

@ EACPIRiCaTiEYS iS ﬁ@%y Thesifi0:5 molad ec{lﬂﬁalchﬂ@f’/ﬂl@f:hlfahﬁmng BShpdsld is.

Ty d bl
usBBARE TEcky ikl (P58 b 0 10 o B oA sl Akt 100% ofthe
deamnaﬁﬁk%qr) dhdrdef tolba@ostRRIIEA dBRRBlel ABR Biipds JHgf ?és%@ idvention

P B A ot R P e s g,
mare @%faﬁblg ef lesst aBout J0%,1he ﬁfés%ﬂr@&ﬁﬁ%@ [eh&3BARY5%:° A399408 100%
selg&?vli'{y, thes y'iclr?s <:orr’csp(o)md3 t50 a?igxng about 0.25, 0, 30 0.35 and 0.375 molar
equivalent of the chiral amine compound, which represent 2 minimum amount of the chiral

amine compound that need to be added to the crystallization solution,
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equi val ent of the chiral am ne conpound, which
represent a mni mum anount of the chiral am ne
corrpound that need to be added to the crystallization
théogp 7,;13 WD 2004/ 112774 PCT/ US2004/ 019616 [00781
¥ Bved that the tendency for the secoR@T/US2004/019616

eﬁﬂw ozri(e to forma solid acid-base salt with the
B s helievedivat theitendeneyfor the sedoad nmtwmclau $om o solid acid-base

o A0 b U B e e
pgpﬁ{a FRtignEoessses husj byedeterminingabe supersateration podneeir the@&®nd, i.c.,
C &ﬁddﬁlr&! BhaSiombr Btk %?M@%ro‘? g}eg gﬁéﬁéﬁ?ﬁhw a solldd acid-base

aci d-base 5 forfmati on

SépFeation Qﬁthﬁ $ee¢ind|cunauttm1ec aﬁupbsatmgﬁdi i)()lntlﬁi S%ﬂ’féf?ﬂlﬂ? dB¥rmined by one
y a solubility

0 [
e%g?ﬁﬁéﬂ}f{ ? %is?l?gl&ﬁ'c?ﬁ]’%‘%t noted that while
n&t‘o ds {l “thf%&? resent invention are discussed in
&Hlenti&hg tedthat while metheds oL the prasent invention atedlisciissed in
prefSente td the Eﬂﬁhﬁ@ﬁﬁiﬂg-eﬂédﬁbiﬁ%ﬁﬁaitééa'@’eil ele &g theacanll€ mixtures, methods

(ﬁ@ﬁent i nvention are al so a renfi chl
(BEySeBHiaRTItionare alspiapplipablp 8131 endfichirg thh(s-)-mnamemter The method of

# t
Ie n? Fﬁﬁdé’g ﬁllvﬁxﬁr:bﬁgﬁe@ﬁéﬂér ﬁﬂ{] 1 orgrg(rﬁldapr gn{ggel egﬂﬁf &%{-S—gp@twmer
jand a liqpidifHtsate,lijeq mpﬁher Bawor, @hached in thi ¢+)¢ dﬂantl@ﬂﬁ'n ILiter#ibn of the

?&Bf‘ﬁrﬁgl)" Fneg Enﬁdnrggtgfgﬂ(po c? I%%@?%Sg@a %qr{l g%gpgé/c?prt%ted salt
£8p be regtaly @eompiaﬁed by aﬁiﬁmﬁﬁbﬂ SiRSsaltywithC ford bf:duﬁﬁé 'a‘aguf&fmmeral
taQﬁo? oti%r for exa a dilute mneral = aci

any o rlllb({l‘ T ﬁ%@@%’é"eﬁﬂ?lﬁnﬁ naranio;bydrelyzg salts of this
mnmm Wlnlemmi Ipedcy,dtﬁ'e fealdsShetrhith hé?anléxd@&teﬂ B? P&ﬁw’ fhe itkate can be

%ure | . ave the filtrate as an undes
y br i gr, Prefesgbly, biss iyeonver fhe ifEr-enantiraes énvidhtd filtrate to

Heiretemic mﬂﬁlﬁﬁ eF&tﬂx&nﬁfé 3t§@(-!t) &Mt tt,anth ?acemized d using aqueous
mer. enriched filtrate to

gﬂd}(‘{“iﬁﬁ O’Fl % solutiony Tais r%qq@w(myxt@mmthmmﬂm il berecycled In

SRR 8 Chiv | 'aﬁ%e%yag&}:ig;n a Eﬁ!& H%}gcy‘%regygd ol&e'dgs%nbed

This racemc m xtu
Fasusreion gtep Fﬂi*fi reambﬁdt iThis, tietproceds afahe mesentinaRDOIAdS iGa readily

@Iagg;ygﬁn om t he above descri bed 20
conver3|éo p angl[erecycl ed. Thus, the process of the

R/ €S g t |nve tlon Iends |tself readlly to a
TR gacegie ol phoaxiphenylaggtic agidt hesi s of racenic

f%%%:wz%m& eh%fr%%ﬂ%@#f%w%ﬁw i

E‘P’é‘aéfs pon in$cieme I belowown i n Schene | bel ow. X CO2H

1. SCC12 , B r 2. Bra ~2R 1 ~ | RRt
-t COH 1. socy, ROH
. 7 By, L COR

X
1 S

< [
A OH N0 oR
Hydrolysis
-— = o + Base
=X
X

I % 4

Scheme I
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z Schene | 14 WD 2004/ 112774 PCT/ US2004/ 019616

[ 00811 Thus, conversion of phenylacetic acid 1 to an
aclviosadsash-sar boxylic acid derivative, e. g, acid
chloride, followed by a-bronination gave PCT/US2004/019616

ar@éﬁﬁm enyl acetyl chloride (not shown). The acid
c i d SORYFEFPNOS Al laeticrpidd o en adivaiath earboxplit scid derivative,

t yeod, 6éll b K nabeohol ich.is,

e T o Mttoyp b Bt ion i Broptphenvifoes o o

sdhewm. Theanidrhlorietwas thensonvertad @ csiof 3, &tierd FJiszpicalI?( alkyl.
the nunber o

3 %g{ﬁ%ﬁ@g@#%g@ ufs 'tﬁ]c?rh%% g{;&pzdphloggg;otqs@h;, ipthe same

5 uglonbpl thaeissmeas REbIvas i Hubseudi Mactidh. Ih B %5&91%{% WtHinber of
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r ' t amount. of by-product, e.g., by
t ?g%g%nggshtlgp F B4t WHWPIZF'%r ?IBPF" ib¥ using gﬁcmemﬂ% the solvent in
e ﬁ!!ﬁpﬂasequenﬁ@mi@ﬁmhe Sgduat O%Y-ﬂg%ﬂslgﬁﬁ f.gg gg ?rgt?-c%sﬁgﬁcation, formation is

I sepropyl .. is rticul arl \

S %@@lﬁ%n{: orﬁéﬁgﬁﬁdﬁ?m@y’c@%{‘/ érlice hese Roisrisopegybhistpaitioularly

| sdva aothe SWHsM ' i1d.0: 0] ey t.i on_of

e ‘itﬁFg rmg;@w th a Sp e%té?aﬁgéﬁ)n% %ﬁlﬁ\%ﬁ%ﬁtﬁgﬁﬁ%{ °§?‘3’§%‘1§’&°é’a‘6‘?1 sglvent. A
bYERcerRiffeastion of eptpr with 8 phene! epmpopnd Riisthelpresence of a base, such as

i . . h | ti i.d t
i YT p RS e
i ydselpisiofa-(ghivemg)phidnyh s RERsict 4 afhided o-(pHOBAdhehPacetic acid 1.

this manner,

" ([@ea2h| G ANMn: | T -aceti.c ...,
¢ ’lﬂ: i.e., @ﬁ'g‘gc%%r?]é}%egﬁgg epar é@ﬁgﬁi}ﬁ’%ﬁ“ﬁ" agglic acid, i.e.,
%f&,t 640 YerRrencrrddn Byesteps otitibutdnteimedikistlatindia yhowk 85% Sicld
E&ldmﬁgstgﬁ%ﬁgﬁhbﬁl@ﬁ% fromheptane. V. Utility of

e

a (nhenoxy) phenyl acetic acid
j d

ETTOXY ) D ER T A et B4 S 5 5 RS B ul
(0988} nBakinéibmeridally QfIr!%-Béi &Q&eﬂo}éﬁﬁ&lg’ Ili{%egf: acid SO unds are useful
: Fraey @mxmgpmﬁuﬁmmgmm@?mfsj I?ﬂﬁ&u?g o -
; . u ant he aspect o e
@rﬂéel?gﬁg | bag%t?i]aglgoch?%%r@égi ow%b@% fajent No. 3,517,050. Thus, anther
- aspeoh of the pleesmt inveailtipn proRtlies h AGHAd for i i ; .
SRAX Pqu/l acet at e conpound ofentt:nﬁgsc-fl%c?\rﬁ!rgroguc%ag
(E'%l Qﬁpﬁl)@ acetate compound of the formula:

from a racemic mixture of a o~(phenoxy)phenylacetic acid compound Formula 1, wherein R'
is alkyl or haloalkyl, X is halide and R” is heteroalkyl, preferably N-acetyl 2-aminoethyl (i.e.,
a moiety of the formula -CH,CH,NHC(=0)CH3). The method involves resolving the
racemic mixture of the o-(phenoxy)phenylacetic acid compound of Formula I as described

above and producing an enantiomerically enriched activated o~-(phenoxy)phenylacetic acid

by reacting the enantiomerically enriched a~(phenoxy)phenylacetic acid with a carboxylic
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froma racem c m xture ofa a-(phenoxy)phenyl acetic

acid conpound Fornmula I, wherein RL 25 is alkyl or

hal oal kyl, Xis halide and R7 is heteroal kyl,

phgéerably N-acetyl 2-am noethyl (i.e., a noiety of

t e? 18VHET™A - CHZCH2NHC(=0) CH3) . The met hod i nrOtUSR04/019616
resolving the racemc mxture of the

EEOFRRYRSRE T99Benty Suitpbleicerbaxylid acid mptivatiog whgehesinelhd thiods halides
4680 DA o GRRY SnfRiaR A &R SN E e Bhl o cahoxylio acid

enri ched activate
PERIINg Fragents kaowntte onesskillediinl the &ir i ched

x4henoxy) phenyl acetic acid with a carboxylic 15 WO
4] 1 The detiviied bMPRAPA)PHeARIEtic 3Gl % A& JoYRLd Wi 2 corhrﬂognd of the

abl e_carboxyli1c acid activating reage

?"%‘?‘lgg’ggq‘t(ﬁ‘w&; 56~ Neoeirbethanplamine detiiitiveyth poddbios ércdefomerically
i é ' ' t . oth
S oy 08 R 5 SRS P o e

gﬁ;boxyl Ic acid _
hydiggenprametals¢.g., FOESL), CilegaCs, iebcadr@dhe superscript w is the
is.than reacted with a

. | aceti.c aci
B i RE D0 BSEH hghlirshes pliped T3¢ rton yvn e
fflﬁ%tﬁﬂ)imdraﬂddhdmmpoaﬁd yforniula (}Pﬂ@)d,ﬁ@cﬁ%'%&ﬁi@&fﬁﬁﬂﬁgi?dﬁh?’ any

& a-.(phenoxy) phenyl acet ate conpound o
18 ',&aﬁ%?%“‘%fg“’f’s as defined above, Mis hydrogen or a
l,,e.0.,. Na, K Li, Ca, My, Cs, etc. and the

Qﬁé&ir ﬁﬁ"g‘l“%"u@“’t ¥vantages,cind hovel Satures of thisdnveitien will become

appRER S thobRiN Q%S Hb ' .ed that .the reactio

“%g ween the act | vgfaf\ef_gp(g*c%gaé%&f#e %f?”ﬁ‘g{?ﬁ&xifflplc’*t ereof,
‘%hrﬂﬁfﬁm('ﬁ‘?ﬁ@ﬁim@amtlbﬁ carried out without any 10

significant racem zation. [00851 Additional objects,

advant ages, and novel fegEXaR®Igk this invention will

Rl ent Lo those skilled in the art upon -

%%%%%%ﬂ{%@ﬂ% | owi ng exanpl es thereof, which

[G886] nbinlesnisthurdiad stated@agehtuhd Mvenm}trﬁ&asédsfrgﬁ ARES

: ' tal. _Setup [ 0086] Unless otherwse s

;:?ée}g‘é’%ﬁﬁ‘? ?75%?@%96% n‘%’y\p k@ap']almham afsp obtritied|fiomlLancaster

Yattieasisc Tthe aicerhi 6l L f o ol am,ne

s ot sg aotaned 1 o i g Hel B S rocadurs
izt iy U S Ppent Now 3,51RE 01012624148 dil nérwhioh epinctporsted horein by

REH0¢ T b e eduy es.. di sglosed i . S Pat.ent.
iy s’ o e e (933 SincS FEESGienh 1 igopeaal e, car
oy M98 chtaingd fremdiGl Asgeriz@s. r ef erence in their entirety.

(SI R 2R) - O 2- Am no-| - (4- ni trophenyl) -1, 3- pnmpandi ol
10087] ¢ OpeBsions RerBasiuctet andebh Posiees d’i&?%h MrdospHERL. | £ @8mile

e

r a positive

Gg&g?i eratjo re copducted un
P rt];ni tr ogﬁgpcgméﬁbﬂ%?@% e pecirpyledingheatingand cotlingsystem was used to

en

regubatpjaticat taipemaiadn e jakbeg M&gﬂtﬁfaﬁ[@@ b&l&’oﬁ{zg{%ﬂa A reactors.

| kng .systemwas used to re ate Jac

Unfegﬁgfg?&lf%gécqtﬁx\?ﬂgethg rempved psinghBuckitdtay evaporator at 15 to
25 ot withre GeditengHASS of GAGOPE. Sl SS '
40 L(ggi C aggd , S ollﬂg\r/ ent.s Emlgl‘rae r errgég%%ﬂﬁ%}egé %ﬂ?ﬂf‘ 3Bt gmyoven at

8 6(5? - A CenpotEhY VAC vacuum pump was used to supply vacoum of [ess
than 1 torr for vacuum distillations. Water levels were determined by Karl Fisher analysis
using a Metrohm 756 KF Coulometer and HYDRANAL Coulomat AG reagent. Melting
points were determined using a Mettler Toledo FP62 mélting point apparatus, pH was
measured using a calibrated Orion Model 290A pH meter. Proton and >C NMR spectra were
recorded on a Bruker Avance 300 MHz spectrometer,
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25 tort with a bath tenperature of up to 40 C. Solid
sanples were dried in a vacuumoven at 40 C, 15 to 25
tort. A Cenco HYVAC vacuum punp was used to supply

VawBYhAiah£ss than 1 torn for vacuumdistillations.
Water |evels were deternined by Karl Fisher af&l{i5pe§4/019616

@&g a _Met thm 756 KF Coul onet er and HYDRANAL Coul omat
AGYB8h g Evral HRILG amalysis @apm@mmmdemwuqeamﬁsc A ofsample

FP62 t t
Matskdieda %o%ﬂgplgs%%tﬁkéﬁgﬁﬂgel 12 aﬁ?@%@gmcm (Regis

rreasure Sin

PRethnnlogies) 2hd Quhhﬁv&ﬁ@@bfnﬁ,%ﬁ{ fow B{Sﬁgﬁ(@ ?ﬁ/g};oige&e%er

é@ y% % I\/Hé onet e 16 WO 2

il “E %@ T4F 84 6@ TL‘ “ ofthe QPTAPCAR BriBdsy diastexvameric salt, the
ived adddd (@b saﬂfgro L of.

S | ;gﬁsstgl c\l/%?ju in ngmﬁ%ébdh%gzﬁ% é&i %tﬁf\?\?-lﬁo qangthylene

1 q’g?rﬂﬁ! remaoying thesolsnifiom @R@I@ﬂwlen'éehmﬁdﬂ lagdraihs regidee was

edissolved in¥nbbllephdsed: flow of 95/5/0.4 (v/v/v)
hexanes/ 2 prgg)angl ?Iregt:{gi?l C acid. For solid sanples of

t ase di aster.epnmeric salt, the 5 solid
% sﬁ gﬁlgﬁﬂéﬁ%‘&i’@sﬁ‘%% @#@Ela?épanabmnﬁwm&mmofsamﬂe
olexd inandbild phadk OntdR PR VI n
ge?dgév fFom tﬁe met hoy?)rlrégﬁxe ﬁgm?@;'ﬁ ? umn at
S

flozn \ﬂ@cgmdnemmmg apsﬁam@/ofva:eran &b!%h&tomtnlcfo 1

[‘feﬂﬁﬂiﬂuﬁ&ﬁbét@acﬁ'%n%@ﬂfl g?%ﬁn%r 02§8@L/6 @%% H&%ﬁﬁgpqo@mlel(}l

?1]2’(5%/ injectin
B iy progcetic pei nb?ﬁ;nmtcﬁ_mwssd pm C18(2) 250 x 4.6 nmm
colum at 10 25 C. A 1.5 ni/nmn flow of the gradient

£1080% i Rer aaely§i§ofinidio sobitiond Girbstéa) %ﬁgﬁég&% E@e/tc%ntgl e was used as-

fluoroggeti.c agid and incre near
%hg l‘“{%‘f‘{? Solv e % ey, etormined; Rypduct qu@méranons fooCPFA and halofenate
w¢nefem1uatahhaeHPDC asshfhusalg tBQeﬂérHéifs&ﬁ ﬁeﬁﬁ;ﬁ 9nd {hg ﬁéig analysis

of acidic solutions o ers

- !E%%ed 5%/ Pi%\ Wf‘?”ﬂ"@@ﬁbﬂlu%émmfe the injection

%ol ant V\hen det erm ned, product concentrations for
d hal ofenate 15 were eval uated by HPLC assay

B e ek e e T

yS| S

15c Bmﬁgl/s roias uged asthe ehnka! b2k ths @Y eRattio
a@ﬁwqgg Jgﬁ%@?ﬁﬁ epor t i.n_ U S P§?ent ﬁl.elsgeﬂTAo&eclp itated
517, 05 "&'i“aé‘?r elforfbis prsedise Was Batthedesiced )-
meler tearsiied Arthe inbihex (fguo€ RRARE @Bk
ﬁg d?éﬁ& ed 20 as thgmd?astergeorrerl Cog‘gﬁlﬁe(&cnanmmgr
rawbac o this procedure was that the desired (-)
2 rrer r mai ned in the-nother |iquor, naking
S %gr e ghops the resujts @firamhrlmraceﬁm:amknﬁbf CPTA usmga :

vaHefyf tbﬁikﬁférent[cﬂi@a?%]lse; B obtfi 200 %n% tgq']ﬁv egé-}cjﬂwr Unlike

ghesolving a racemc mXture o
th pregjous Rethied, ragthodsjof the present mvelhﬂcml aliowr tﬁ@édhd enantiomerically

enioRdlt (LOOBTA &Rbd Rbadfily) éofgﬂe%dﬁ'o(m e soluton. Unli ke

[0093] Racemic CPTA was prepared by the potassium hydroxide hydrolysis of racemic
halofenate. For chiral base screening, equal molar mixtures of CPTA and the chiral base
were mixed in ethanol, methanol and acetone in glass vials, and the solutions were allowed to
stand undisturbed. After holding overnight at ambient teraperature, the samples that
remained in solution were placed in a refiigerator at 5 °C. Afier holding ovemnight in the
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25 the previous nethod, nethods of the present

invention allow the solid enantionerically enriched
(-)-CPTA to be readily isolated fromthe sol ution.

[0093] Racem e CPTA was prepared by the potassium

hyd U/ d&7Thydr ol ysi s of racem c hal of enat e. HeWwus2004/019616
chiral base screening, equal nolar m xtures of CPTA
Aefoiserpter, elsmall amberd of water weasidd&lto ittt sainplesi@ht. refiEh B Blution in

C ' I .vials nd . .the solufiops were
S Ao utdho? sibict bt toinen: bl olsitons wereplced
beckrin thyirefrigerarbA i of the eamAEsatmbifed i R BARBRROS ahd Vere
g

E%‘%ﬁ? I n %pilaution vve{qe | aced in a refrigerator at
. gheckis v PrgCRA | F&ﬁPRiOWIﬂW“!WOW%MAll!BEMe bases
5 RAHUERDAGDIbAkEmined fahd G&ipetafifres a@wﬁffg kggs@lﬂﬁé‘gahths Were found is

twer. 2‘%& 2dded to the sanples that I ned
o taE Ph- ethanol. After four days at ambient

erature, the aqueous ethanol solutions were placed
1; Bases,Exgneined fgeCRTAResoitlonof t he sanpl es renai ned
in the refrigerator, and werd peri odi caBdlyentheemed T or
precipitate formati on over tHe course of a ponth. A

list of the bBses 5 and sol en¥OHonpFPHGAS! eAcatriendd, MeOH

- ot al.l

fand te [%H)lgﬁzj'ﬁhﬂ&vi” L,hfi")ol -+ salt-si-were faund
s shglvg\;mq)i n sFabl e 1. Table 1. Bises Exgm ned for - ¢PTAE

Resol ution. Qghivent SySTem BRASERE ErOH (e sAset 08,5
| MEQH__S- (=) - Net hyl benzyl ani e BB | Qui i R (12592°0
C) C (22C) &uipgze C) Quinidihe E E [ Tyrosijne E B
Hydrazt-de=C{22-0——-teucine Methyll Fster
Hydr ochl %FF&%‘“’“E“E‘“ 1- 2- Ami ng- | - but dnol B EF €@ °C)
Br UL BRinEMBthyEEdter Hyardchibnges 2= Ty mefe—rethanelEBIEE
(S)(+)-2-Arrino-é-sr!rethyl-l-bu anol E E E
(S) - (+) - 22-Aninnd-batanplr opanol Ef (I - () - & AN E
hro--3-phenyl -1l -propanol E (LS. 29)-(+). pseuwdoephedfi ne
E B E E (1SB®SPe (+)-2- Ani no-| pHenyl|-1,B-pijopaRedi oI EE
BB E (5){1)-2 Pyrrolidi

(IS, Zé)):{()+) -yﬁqhglpn&nﬁ%]la'io 4-nitr ophév‘nyl -
C(5 Y ERBS)-mbthy)-1 DRkEpedT e B

o

1,5- pfopadhdi o E
E

E
(Sj—(+)-2-Amjm—l -propanol E
(8)4-)-2-Amino-3.phenyl-1-propanol E
(18,28)-(+)-Pseudoephedrine E B E E
{ 18,28)-(+)-2-Amino-T-phenyl-1,3-propanediol E E E E
{(15,2S)-(+)-2-Amino- l-(4-nil:mphenyl)-1-,3 -propandicll C(5°C)
(IR, 28)-()-Norephedrine B E E E
(1R,28)-(-)-Ephedrine E
( 1R,ZR)-(—)-Z-Amino—l-(4-rﬁtrophenyl)- l,3-pr0pandi011 C(22°C)
(+)-Cinchonone E E E E
{-)-Cinchonidine C(22°C)
(-)-Strychnine E E E E

E — Evaluated
C- Crystallized at (Temperature)
10 *- With 1 molVmol of Aqueous Sodium Hydroxide
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1R, 2S)-(-)-Bphedrine B _
EI R, ZRg-g-g-Z-Am' no-1-(4-rdtrophenyl }1, 3-propandi ol
C(220C) (+)-C nchonone EB B E (-)-Cinchonidine C (22

C : rychnine EE EE E - Evaluated C -
Cr)“)’g‘tzdao?llirizﬂzﬁtéd at (Tenperature) 10 * - Wth | nBFTEI2004019616

i i 18, 004/ 112774
e S ToR P G T esing B (e dionidi madeth
LengRfiogrersé 2 trpimca k(44itropheny iyl Ifoingbl) RereBEhdi8 Ve crystalline salts
TRANL O CPTRT For samplos he opstalliadba sefidaras ispated filfation, and
tethgheselid plest atd inotherligubswerk bRl @EeHiel BPTA to Eé@%méne the
.that cr.ystall.ized, the solid was isol ate y

? ﬁ}@%lg’ Illco%,mpgﬁﬁgn ?ﬂ’t"ﬂ‘ §ifsams ol hedesyhnfem ghecereen freshown in Table 2.
Thrpe of thebises shden)ia TabIDY pBRIE ) Eldnfrol ARLELLY MSnd D Bhase.

enanti oneric conposition of both streans.

THBD! RS HGR AL BAP8N] N Tabl e 2. Three of the
ases Shownm | At e—20a H & D] 7 el

.L C | | IL|S§H&;” T
enrichrnged in the solid phase. T & o Por 7 leted |
1Chiral Base Scregn.sobehi d (Mahhes GUbY O Aty | BLd Copula

\

~
F o 1 RN

)% (-) % (+) P (-) Calgulated Solpent [Tenp C L-T

- Fysosie lydrzsidie JAc otoome 22 892 6 (1364 AUA (0963 PR3] 363
(-) CifCnelanidineli ne| Etinal 2 #5. § das 2| 3220 800 850 P 603
4 525 fﬁ-o-A;Jrnn-l-(m Ethandl 22 193.2 6.8 ési,f |

Togshe-Hhmingly yBrhanpl 1- 1, 8- 20 dn@DI] @& fi Bes B Tisipl 332

yijt UF%a‘@ﬁ?l 39.9 50/ 1 Acdtone 22 28.2 71.8 58.9

41.1 2808 ncot dnettngs b 722 0 (8395 [160.5 [560.4 | 305 | 300
NETITAO—22—25—8-74-—2—53-B 472 0110 91 2 Prapadal 3 _‘
43.2 56.8 64.3 35. 285 [ 2.8 ¢ a%ﬁﬂtf:%iﬁ;% g@ga 289
78.8 21. 1 75.0 |2 R%Rpam Gt $9140-0 -
h3a 9 * - Mire [)ilucireeﬁ** Slo ?%cl?hg P?Sﬁwllé 35
' 258

Methanol 22 74.2 | 53.0 | 470 109

2-Propanol 30 432 ) 56.8 | 643 | 357 67.6

2-Propanol** 30 404 | 596 | 788 | 21.1 750

2-Propanol* 2] 423 | 57.7 | 59.1 | 409 53.9

* - More Dilute
*¥ - Slower Cooling Profile

{0095] Included in Table 2 is the percent yield of solid calculated from the isomeric ratio in
the solid and mother liquor streams. The equation used is shown below. The maximum
theoretical yield with 100% isomeric purity is 50%. Yields over 50% indicate inclusion of
the other isomer.

Equation to calculate yield from isomer ratios.

Set:  a=area % Component 1 in starting material; b = area % Component 2 in starting
material; X = area % Component 1 in isolated; y = area % Component 2 in isolated; w = area
% Component 1 in mother liquor; z = area % Component 2 in mother liquor; E = g materjal
isolated; F = g material in mother liquor.

And: a+b=100%;E+F=1

Then: xE+wFE=a;yE+zF=b

Solving: XE+w(I-E)=2a; yE+ Z(1-E) = b

- E=isolated yield = (a-w)/(x-w) = (b-z)/(y-z)
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10 [0095] Included in Table 2 is the percent yield of
solid calculated fromthe isoneric ratio in the solid
and mother |iquor streans. The equation used is shown
bel ow. The maxi mum theoretical yield with 100%

i WBAMHIE2ThUrity is 50% Yields over 50% indi ®amass2004/019616
inclusion of the other isonmer. Equation to cal cul ate
E_ﬂni_romlsomer ratlos 15 Set: a = area %

on terial; = ar K. qnent
IR0 Tl xamiple i e Aebul5Seesafiip G B Rl Dol ol and
2-palpaiicdd; y = area % Conponent 2 in isolated; w = area
% Conponent | in nother liquor; z = area % Conponent 2

j009 770t TR reduited ?&femax%l anaz-ESﬁ:Ip%{dl e gm'hﬁfa }isdaalTable 3 bglow For this

material in nother |iquor. b=100% E+F=1
evaligtion the shuygrieswege sa}m:_»led@p:vmops Bty imige cooting pyyfile, Epd the

i et o A A ko

Efcanplion, ﬂle["fﬁ){&%ﬂle%hdspl’@m Ieepestedmlghhmrcans wletdy(makimum 50%
| TA W.L.h i,h eth
’5‘93%%‘3}%/% } 6Bl i IR i, e AR R fncuced in bl

" i@ thprybgkhol)-EP BA, Suttioteis Herddd ifomadweight ﬂaﬁieﬁquelt?@nd {hBi(3-CPTA

B ol Boost Gt bR S e e pant | omer

osi tion of both the solid and sol uti on phases

0048 - i Hhigpartiqulas stdy, she bepgresultnin enokused baelessf GAJED Base per |

50% vyield %ee calc romthe 1sone
the chid pemmt@nnf battl phases with el 87.6 YRatof theX-)-CRTA tmt in the

b ol s Ml S S AP 158,

cpmmeat(onmwmlmwmeﬂdlguoel HHighiet ¢naiindfeehrichnfdhO @83 adhicved when

OB L EAE Bl et al PLRRAL o U oo S,
aﬁﬁlpflmatdﬁja‘l?@i@% ¥idd ofitied (d)-OFTA E&FI(]D Baﬁ%ﬁﬁw@&lfﬁlﬂé@&?m the phase
Sa was C. e cnlr CcO 1110 0

o Besridiaotl s Yase ot TE A Ghe ol sy - Bppe 6l psnpercent
yiel“&s wmeh délnethaeento bEBuRiphicil [Rsedwab 4l 1621295 tackihl Btk

ia N, 2- prog anol at a sinilar 15 concentration gave
isglafed siglds werg B84 9% H gher enantiomeric enrichnent was
achi eved when 0.55 nole of CAF D Base per nole of

nidlb bF’CF’ﬁQSR h 1i§gef2'"/?flelﬁ%f 9{} at £ d‘??klﬂﬁ ﬁh shif %k gﬁigﬂlated

lutiop @f CERA evithiGARD Basmdi ti ons,  approxi matel y

764799 yiold/mole | Ted (- §JoldPTA CAMD Bagse sal t %Wield | %Yield

BT gt e O e i T | %hee | 50%Max | (O-CPTA
Ethanol

13.68 1.02 11 102 | 89.8 | 758 | 242 | 79.7 394 68.9

| 0 89 | 911 | 764 | 236 | 823 391 69.9

9 62 | 938 | 78.0 | 220 | 876 39.0 724

14.09 0.50 18 66 | 934 | 555 | 445 | 86.7 11.2 20.7

-5 103 | 89.7 | 59.7 | 403 | 79.3 19.7 350

2-Propanol
15.72 1.01 12 1459 | 541 | 669 | 33.1 | 8.2 80.4 85.8
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10

conpositions, with an 87-90 %e of (-)-CPTA in the
sol id phase. Cal cul ated wei ght percent vyields, which
do not take into account physical |osses, were 41 to

4280 2@5kj4at4 Wei ghed 20 isol ated yields were 37 to 39%
Tabl e 3. "Resol ution of CPTA with CAF D Base. RE®JIS2004/01961¢

e/frple-TC.Solid M| 9%ield Wield CPTA base % +)
| 0. 8.9 91.01

%W-) U +) %O Yde SopAfhN $49 @ﬁvq 32 hahdl | 13868 871
4 24
5963

027 1O~ RI—G—25—B-24-12- 70 4_B68.9
4%.6 898 30 60 |.97% W4885b 03BY. 6| 586

5.
D. 0 72,4 14709 08P 11§ 9 (6503 _ gl - _
b7 75 10.3 89) 759 4d. 3 o7h ¥ {PK BTG | 375 623

- Propanol 15. 7211201} 32 T 939 P75¢ .| 12500] Q469 T g-,g Y
0.4 85 20 WD[ 2004/ 112774 PCT/ U$2004{ 019616 - )

6. 61653A (68985 32} 04%.|726% | 7357[ 845 [15.56| @760 363863 | 361
+~769-6-30.4 88532 0 %3 6 | 22 9.8173.9 26.1

L2 SO DDOONNWNEFE G

7696 Q.2
9.6 37.5 62.3 P %’.g 32, 0924 1963% | P634] 8587. 2 BER S5 1] 440
23 '=°.':_4'./!3¢8-—Dcﬁ1 50
3953 40T | 2836

0. 36.836. 6 4§)s57 7

6.7 0.55 49 26. B—=3l7—64 .
5 925 63.3 36 788 52 %63 3 95 7 | 756
% 1057 PobS (56 A Br et pi2—35-8

> 3 25 6 46.6 1B5 9]1 90| 6 gE,OZZL?g?SlW:,l. 7 | 468
5.2 94.8 75.0 [2550] 881 6] 365§ &% P3ib [5ail Y4 HiBT957¢

18,1 88.6 41.8. 1789 |1 5.B 9417 82/ 2 11.8 895 4t.0 | °©

OO 00 N

78:8 18.34 0.54 6 6. B B8.[7980 [T507] 958 | %02| 4 73,2 679

10099] Recryst al ionfof the CPTA CAP D Base salt
rom 2- propanol i mcr pased e | &8t) &l |86 [y f4i8m 789
i Q7

t
appr oxi mat el y 8 —9eertar 98 4ee bt epasE-recovery
br_93% recovery baskd on ?“h@?&cﬁ"ﬁ &t bnt 4P the 7838
f ead.3¢ Tdbl @.54) . | TROT F ¢ |RBG Tiealh A o CRFA——
CAE D Bdse fromi2 -H o anol. J 1473 @x - P2

[0099]  Recrystallization of the CPTA CAR D Base salt from 2-propanol increased the -
optical purity from approximately 87 %ee to 98 %ee with $7% mass recovery, or 93%
recovery based on the (-)-CPTA content of the feed (Tzble 4).

_Table 4. Recrystallization of (-)-CPTA CAF D Base from 2-Propanol.

Yee ML, wi% % Yield

%eeFeed | wi%Salt | Isolated % %0 Yield (9-CPTA
86.6 13.0 97.7 488 512 7.8 933
87.3 12.9 93.0 450 55.0 87.8 92.8

[0100] Overall, an approximately 35% yield out of a maximum 50% of the (--CPTA CAF
D Base salt, with an optical purity of approXimately 98 %ee, was obfained from racemic
CPTA,

[0101] Crystallization of optically enriched enantiomers often increases the chiral purity.
Following removal of the resolving agent, ctystallization of (-)-CPTA. from
methyleyclohexanone will also increase the optical purity to some degree. In one
experiment, crystallization of (+)-CPTA increased the optical purity from 99.1 to 100 %ee;
the mother liquor was 95 %ee.
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%e ML. % % Yield % e Feed wt% Salt |sol ated % +)

% Yield (-)-CPTA 86.6 13.0 97.7 48.8 51.2 87.8 93.3
87.3 12.9 98.0 45.0 55.0 87.8 92.8 5 (0100] Overall

an approxi mately 35%yield out of a maxi mum 50% of the
(W@%”@\F D Base salt, with an optical puriIys20§4/019616
approxi mately 98 % e, was obtained fromracemc CPTA

(Bidple £rystal | i zati on of optically enriched
e [ rs often increases the chiral purity.
R0 TGS Praplecitussmies s sp B DABleagfAT D Bose salt of (+)- and (-

Cisdrhérabf CEPA iR pRbarol) - CPTA from 10
nmet hyl cycl ohexanone will al so i ncrease the opti cal

g?g/gf{] le 'fl‘oloazlg %ﬁqg%hﬁ SJf_' thg(r?g‘fg ﬁ%s?ygv.ﬁgé gsq%‘gr]]éAJg a P@g,‘ the solubility
puefilesofihotinefyige diasaredbBficHeles in 2iphepanaltviees ddtérmired. MRS reBdits are

% MO 2004/ /1 US2004/ 019616 Exanpl e, 3 .

i PR, BT ISEL SRS, i

m:s:vhie? is)_-@wzms EigBalse;hS'&h,gléﬁe_srﬁé@ (=)a@vm ﬁi’a%terebﬁ@f{'f?ﬁﬁnroximately
2 1 N s opan o _al In O I mzatl on

ﬁ‘e%cﬁ_ eiﬂﬁ‘FA‘”P‘gLﬁéﬁﬁtﬁﬁﬁ)@%ﬁg}ompwasa@é}%q%b@g the solubilities

swdlwtot kri thy fighre esf daloa&téafbgg%ﬁqa&d ﬁﬁlﬁ‘é ﬁ%g[??f “ﬁ{e'dgta point for

??Flod/ﬁ in 2- roggnof wer e t erm ned. s ar

CH A F#lgqi Bé °¢ way et inclydedindetamininy Ba senation, butelssely fits the
eaieRACLEhIMRNGI Cinchonidine- resolved (+)-CPTA. As

Figure 1 shows, the desired (-)-CPTA diastereoner is

i A i | ubl h h
TRt b B g e s e s o e
procéss.dinhis] it Wb fouhd giaf eaiBy £ dihtiom oA d¥cheddSlesired jsomer of
& ﬁr.ei_Nanal %/sn Sdilg@ >0. 99) . Tftlwe data point for 10 the
'(%- ,)tl ChTA PSSP ide glgetlexpesuligd ih rapemeigation in lebsfhan one
hdwe. Bigodicr Bﬁrroﬁk’éts Wwhiedledied by APLO %nalg% %@fsﬁgte% Cgﬁ‘?‘p\

solubility. [0104] Racenization of t esire
s¢omer coul d be recycl ed back into the process.

Thus, It was found that heating an enantionerically

0403]c nERs el itlasirates @ msthodffor oBRTmng (H-CPTAaqueous
sodi.um hydroxide at reflux resulted in racenization in
08§ tAasd. oomd-béttonoflisk wikh iloRehedBstRECHAChEUE RN 33.0 £ of crude

Sl Lo ik kSt oy v
hebed tovefhgx (o"g)ve%%tl_oﬁ,mol%d.zﬁa fé&ljﬁ%s?ﬁ&ﬁmfﬁ SF%%(OC' The

th an over head stirrer was ¢
sty peas heatpd BBAC to ghviendight hime thea latiowdl1td codl tombient temperature.

ok mk’“'a%r}ﬂte}e%%t 5%“’(9 Izncfrr‘xar}sgc? \I;&]’l% ISOTlrr]ﬂe. o% let%;:{o)f to\/\g\s!e, after drying
“under vacuum at 40 °C, 23.48 g of (+)-CPTA — chinconidine salt. The recrystallization
procedure was repeated with 600 mL of ethanol and 120 mL methanol to give 18.23 g of (+)-

| CPTA — chinconidine salt (55% recovery from two crystallizations). No (-)-CPTA was

detected by chiral chromatography, although the degree of separation did not allow for an

-assessment of low levels (the halofenate chiral analysis conditions were also used at that time

for the CPTA analysis).

[0107] A 3.61 g sample of the purifidd salt was mixed with 50 mL of water and 50 mL of

- toluene, and 2.9 g of sulfuric acid was added. The organic phase was washed with 30 mL of

water, then evaporated to a residue. The residue was crystallizéd from 20 mL of cyclohexane
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20 heated to reflux to give a solution, then cooled. A
very thick slurry fornmed at 42 C. The slurry was
heated to 68 Cto give a light slurry, then allowed to

c ient tenperature. The mxture was filtered
a?wgéh@@%ﬂi nsed with 150 nL of ethanol to ®CTAIS2004/019616
aft}er‘ drying under vacuum at 40 C, 23.48 g of
(+Je BPTA22 goli{(aIRTA)i Aleergatively, sTNEof BE [ ipd A 1 gt i on.

Y, SB'Eof LY | GR1dRine catt (10.2

r [ ted.Wwth 600 nL a
ﬁL (rgé a%o%?%@ﬁ%g fg‘?l\é%éylgeﬂ&r and39 pof water,/nd acidified to a pH of 1.9

hwith droips oA cid 56 , .

gr talli g at i ns‘%j;?“ﬁ No (drgﬁl%\éﬁl",%\% m‘éﬁé%ﬁ&g&h&g Iy of Watsrpgiried

chy orar ogr 5‘8#%%)- feradotndievensmteitgaeesidne. Thoreidid W stire with 29
v S T CT S ——

hal of enate chiral analysis C

at!offlat pmeoldddn an ive bR A thesdliddidted BbO@dorrdo Five attdr drying at
s agiceuty | g‘iﬁﬁlérgfzf i@%zsal t yas nixed with 50 of

wat er and 20 5P 5Pletiee Vighob*bCBTAf sul furic

a(ﬁxg V\fie% added. The organi ¢ phase was WaShedT\r/}Meth 30

ter, then evaporated to a residue.
r §81081 e ThRexat h€E6m .of | phexane 22
WO 20154/ 112?74@%&6@2004%%8‘5%’4} e g%%a%gmaw&om(ﬂ—CPTAs

TA 25" i 6.3 g of - CPTA -
A L SRl Bt flange ol 0 o € OB Apod .6 g of
dfhéang shierideeandaheimPOurg hefiedwatetiux tPEive A5dlstich €dntciich Bkia

. ith. f sul furi id. Th
%;Slénmtgsmégéﬁ%t?{?ﬁ gﬁ qﬁﬁixclgtﬁ g wga:ulgﬁe, 3&# p@gtanqel ﬁ%%;gq!zi;mgheimduct:with
OB L e R B o o e
- TR éér’]‘? f:{lg-rgﬁgylg Qermige fug2rmla oENIN-fisnetlyHemminids (DMF) with
15 1103%7 g\?)fl I?Wﬂ?n:tgfi;%ﬁe)aﬁg i&i]i%:ﬂ% ?'lgl? :r%ﬁlﬂpg scﬂﬁt\;@c\g ?\?é‘% tg% rq{;gof water
gE& 3@ &I@%ﬁﬂ%ﬂ ethsk lj.\}ymor@pigz:hgse(wﬁs 9®aqrtﬂdl wasﬁ&%vith 85 £l of water,
St s 5 A g e

or _synt hesT zi'ng

a t hod

glfj{e dfwed @%@Q}mlﬁc@zﬁi mgp Snmwaeka &ttchtgwn (ff]tiﬁ??lﬁﬂé%n vsis
R - . 0 i on

chl o%ade#’tﬂanﬁ t%éte%la?(?a&g /ngg@a?%bequgﬁ to give Z\

20 B Ij_,,gn. Conversion to acid chloride was nonitored
wﬁ/b&uenchi ng a sanple with nmethanol and anal yzing the

ucThisexadmpld-iustratek@ nidMfHdas; Lge: tion was-.
added 4.8 g of diethyl ether, %ﬁ%ﬁﬁggggﬁ%n was

@Ebgd AQ-I2 vl et nine in 12. . of
NR%Lfdi et $ f?ggﬁg&rﬁﬁd eﬂg"’?‘%ﬁvﬁ%’ﬁgﬁ%ﬁ‘“‘ ﬂ%‘ﬁ%‘g}’#ﬁl 103 of
l@daz};éed ‘%m&ﬁ)fl“@@r.@ad hﬁ.Sﬁhéémamahﬁli l‘l?e gaﬂrjd{vhh' ,pgﬁl 'n‘éﬁ,sand 323 gof
5 3 i et t her.
25 a'?he ofggrﬁ% %mggd%@gggg%gﬂlag@e% o, otfﬂgdé’ Sﬁﬂﬂl%; fezgl l}?ﬁr, de solution
- WRacesledtogmbiont (anpeBire awiharped with 880 0. ¥ h¥ne FTHE pH was

alljasey AbmOf2 5 f3 9(2}”% obydn ol . HPLC ;
) al yséi@; C? hovv? dv?i %52/ ‘gﬁe%\g/%%g o F%F‘@Hﬁ?@d-a'ﬁ@ thpe phesa Mmixtire was
eatergo talpiviePkCplouaes, Vit Sowekr Bglieb !
vﬁlﬁlsﬁfnﬁ[‘&‘ﬁ was %f? 78 Yee of t @ (%%Ja‘ﬁ inc’)ﬁrlreg‘r%.d and extracted
cxanes. The combined organic layers were heated to distiil at atmospheric
pressure to remove 100 mL of cloudy distillate. The solution was cooled to 30 °C and seeded
| 30  with CPTA. A shury formed, The slurry was cooled in an ice bath and the solid isolated by

filtration to afford 64.0 g (78.4% yield) of racemic CPTA, i.e., (4-chlorophenyl)(3-trifluoro-
methylphenoxy)acetic acid.
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20 Exanple 6 [01101 This exanple illustrates a nethod

for preparing racem c CPTA. [01111 A 2-L round-bottom
flask with an overhead stirrer was charged with 102.7
g“pf hal ofenate 500 nL of water, and 16.3 g of

2N BPUHAT™ The sl urry was sti rred, and 32.3 BCRES2004/019616
aqueous 45% pot assi um hydr oxi de was added. After
hEzimplg7t o reflux for 1 hour, the solution 25 was

c d ra anbient tenperature and charged with 380 niL
o?’qh Jﬁ*é@ o Ze eriErereseative rasulity of s mra?zesslufl@n soreghing in ethanol

2disittp/a eariely o3 ¢ifrd1pee@chl oric acid. The three phase
m xture was heated to 60 Cto give two phases. The

O SR PG O O AN AT Ky v

E;ﬁ‘l#;@m(o #3 lammalt/go if:lase mals que ingiiviruelly marwmad tHefndiihts of each
[ ol.e
AnaFHaLEH 1905 5, it EamokiCar s dhangl EPTe G REcalirenyo v a1
viad mdairetib ofiacidnto base uhéltachiea,nl‘h sofif cageh,iaGmiall @Bt @ BYanol
[ at'gﬂntb affodglﬂ $g§78 4%e/|eld of, racem?:nowas
6‘3‘?‘?&{ & PRSP PORT tor gne tj‘l SPTAsplu he vials were allowed to
st yh-arhighai yhbie st tes @&uﬁ Vials Y ar® ot diflitat
PCT/ US2004/ 019616 ol e Monzl@%. s%eig‘mm\ﬁs“f cach
FRRTRAe RS Temg ed aad ang ligopby ehiral HPLE@seytie i Bie s isplated by
ifiltrtion2na lalso Wil daSUrﬁé o8hY reits Gl dh P:Pf% é,(e}&
sanpl e of 1.16 ﬁg S %Scapé |sngP pfél
gbayg). ng@frerg{un@gm qwerg plaeed i aaefﬂgd:ratbraﬁ °C0 Aéﬁéﬂ.one day, 7E givea
”JJp{tQt)e Tﬁ 1o vere i ndi vi d al I, 9
he "anount ﬁ % easpfglgﬁl "r‘ﬁfﬂﬁlr %“&W@swem
almgadtmldf 50 ;kleob.tr:hém ald I&{ﬁ?ﬁ\}:ﬁﬁd w%ap?&u%%ﬁukeh%% b%fare placing in

Ve, .a ratio of aci 0 base was "ad
ﬁ%’? ’853133 ad‘ﬁ@ﬁ&n’%@iﬁwmerwom aftsnene mgnsh. added to

t the base prior to addition of the CPTA sol ution.

e 94 Bpse Sereeningin Bhenelt 0 st and overni ght at _anbi ent
temerature. Vials 7G and 71 gave¢ wr@JiApiit abes{ BOH | Water
sappl e of each 1) supemate was ré¢noved and analyzed by
chfral HPLC anal %st The sol i ds MP‘@“@JDP%PP&@ bidded | Added |
TA TTation __4 chu Jann e He—-e5tH-+-S—are-
shpwn in TS-BFW?WP&‘ lgm_’g%n'pl e | B)OSS%G) PG bl i rgf05e

BRI S Were prAGRb-1fuol €1 11 JET al Ulg s O] @034 F €T O
%}v 7E give a preci p?tate The{ sanpl e V\‘/gsoﬂaﬁnal yged 0.05

pr evi oU$R2SHOsSNuréphakine The renhi NISEE VI @l0S42VE 02007 0.05

-ﬁaxnpd with 50 gl of water, and] held at]anbi ent
: rrperat lﬂc'éz'?r)tﬁ) lfsmde@hm@ bef ork p}?&‘?i n 0i0ﬁ15150:1|4f19 0.05
a+-aH-0+ on nl ares! were Qre
BT e X ECgrfm °-1‘$§vadaﬁdlv‘>dé§,e Sc 08380 nf 0010} Rdad | 0
wt CPTA W Et & Base Sol ufion (g)|Base Q)

7 IR A28 Amino-1-phenyi-1,3-propanediol | 05640 | 0.0405 | 0.1287 | 0.05 |
G (-)}-Cinchonidine 0.3484 0.4390 | 0.3637 ]
17TH (+)-Cinchonine 0.6409 0.0796 | 0.2103 0.05
7I ) . Quinine 0.5391 | 0.0750 | 0.1735 0
i (-)-Strychnine 0.5812 | 0.0828 | 0.2295 | 0.0
7K Brucine 0.7566 0.1287 0 0.05
7L (8)-{+)-2-pyrrolidine-methanc| 0.8681 0.0383 0 0.05
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5

o precj pitate, and was analyzed. Vial 16@& GRIAgd aVtver]yAcetone |
lig precipitate. fgter one week, ag nol6L was fot U&lded
to dontain a precipitate. The san'pl ef RRteoakR £h:s @

| ﬁgﬁzhouigyTgWBaS %‘gﬁg;:}: :[Trln AC taﬁgwie_“w
(oaoa) 1) Nor epnect ne 0 RERE B 0| s (o | e [
{16C S-(-)}-Methylbenzylamine 0.8948 | 0.0592
16D Quinine 0.1968 | 0.0347 | 085
16E {S)-(+)—2-pyrrolidine-methanol 0.8181 0.0452
16F Brucine 0.2163 0.0463
16G : (+)-Cinchonine 0.3987 0.0630
[Ter (1S,25)-(+) Pseudocphodrine 10835 [ 00974
. 161 (-)-Strychnine 0.1462 l 0.0265 G.25
16 Quinidine 0.3753 0.0663
16K 1-2-Amino-1-butanol 0.7248 0.0353
6L L-Tyrosine Hydrazide 0.4508 0.0472 0.39
16M L-Leucine Methy] Ester Hydrochloride 0.5585 0.0544

7A S-(-)-Met hyl benzyl ami ne 0.8836 0.4620 O g 0.05 g
7B |- 2- Amino-1-butanol 0.8198 0.0314 0 0.05 7C (1R
2S){-) - Nor ephedri ne 0.5273 0.0342 0.2007 0.05 7D

(1 Pseudoephedrine 0.7295 0.0515 0. 1459 0.05
Iﬁ?la@#é Jﬁ)’(+) 2- Ami no-1 - (4-ni trophenyl) -1, 3- POT/O8B04/019616

p . 1228 0 propanediol 7F
) 2- Ami no- | - phenyl -1, 3- propanedi ol 0. 5640

8 Igg 4p gﬁlS %ﬁﬂpl@ Sl%@ﬁ éﬁﬁiﬁﬁg@\%qﬁ%gf dﬂg'yggéﬁﬁég 8§é"e§m§én acetone

7F‘Eﬁ?ﬁ?¥?&’?f 59@%9%750 0.1735 0 7J (-)-Strychnine
0.5812 0.0828 0.2295 0.05 7K Brucine 0.7566 0.1287 0

0l¥35] 7AsamBl0£].62 £ pf EPBA ivali dms(ﬂm“dhm RSV gf BBBL ghhdl 3&Hone to give

0 O 9616 |
Oy, S 0 e ki

chatlef, and gl autonntrofﬂrer(iﬁ’dm sofhtiof cﬂ@!ﬁﬁt@dﬂﬁr givsd NG lamolar ra?o of acid

| b 151 A sanple of 1.6
C@'PI EJMaSQd i (Hr' g':’éﬁe ‘%?i eia ﬁgﬂqéﬁwmﬁ%t@qegu% adé@taoﬁ 8lettmxture was
gwatmad 0 oaDILAC 10 Rive@lsaffio/| AddHidRIE 0l308mit] FUA bobigm pydroride

cha;ﬁ aghéMe amount s of ea allse ['Tsted in
6 thrial Mo Theyiale perecattoed tl stn overnighion kmbiest thperature

Vel 6D forth&l d préQpisike, 1?3 Wi 3k ag descﬁb%a %%MBS;H]& é:g&gﬁgsults are

In sone cases, a small anoun ace
FHEnsized ip dabla 2 (seaaxmde in 'Bbcwhamaag Gialsovegd dylgcea in the refrigerator.

[ 30
Sﬁhﬁg’ﬁ g’émégg E‘%&’gﬂ %“’8% 8@%‘9%4}05@ 3 ¥erylight precipitate.
Aifep Qraweek, Wald6l vaw ﬁnmd Ghdonexin ﬁﬁi’@lg@iﬁte t'ﬂ[éﬂ,\lsﬁlﬁfe gJaQ anatyked:as -
a cipitate, and was anal yzed as
gestgru | g %éﬁ &Eégsgb a%%h%nagg PR éaf?se‘g‘iﬁe pt sunmari zed
(see EXX le 1). The remai n| ng vials were
tor: VMial 16 N forned a
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16B (1S,2S){+)_2_ no-I|-phenyl -1, 3- propanedi ol 0.1824
0.0168 16C S-(-)-Me thyl benzyl am ne 0.8948 0. 0592 16D
Qui nine 0.1968 0.0347 0.85 16E (S){+)-2

rrolidi ne-nmet hanol

0. 8181 0. 0452 16F Brucine 0.2163

P
OWOA8B/MIABEG (+) - G nchoni ne 0.3987 0.0630 16HCT/US2004/019616

(b, 28) ) - Pseudoephedrine 1.0835 0.0974

161

-IBNJt rychni ne 0. 148dnHe 0265 025 P QUTY dirm
733 0. 0863 16K 105 R no-l -butanol |0 00s ¢ Baeg | 200
18601- Tyr osi ne Hy@)-GnoldeineA508 0. 0472| 003363 16M0538 | 0.30

5585 010544 2%

U

LLledcine Methyl FEster Hydrochloride
WO 2004/ 112774 PCT/ US20041019616 16N

Quinine 0.4712

EAapRk . 00 160 (+)-C nchonine 0.3363 0.0539 0. 30.

T Grdsene

01161 This exanpl e shows representative
Fplehoyeiepresantative esylisof phifpl resolnarrsreating in methanol

u@ﬁlggvgﬁg@mg{i&lg&eghi ral bases. [01171 A sanple of
2.00 g of CPTA was dissolved in 8. 03 g of HPLC grade

550 6§ GPAM ol ru B Bagometr

|givstacsdlution. Glelos wialf wesriddividealtyrohargbd with tHe@mGRHACf each base listed in

TR 88 GEaiRLr b bReY it ey

nolar ratio. o

0 g{y_c adde }r@o&ﬂr];a_{iomf acid

Swhhise wahyddiedx Additismily 20I3000nL 6f ¥ Nabdidhhydrok{ae wéb &did to vial 277,
re. allao Ft stand overni ght .at anmbient .
18 S ey Blonio 19 St ErtaipiAmbton tepereive ek ATPonkdied, and
ah fdditidnaPi00R! mﬁmWaﬁqe%eﬁﬁ%Efe§ﬂﬂ§ W%?Eﬁylﬁed\%sdescﬁbed
e renai ni ng ‘vial's

anal yzed as_described 10 above.
fRave. Bhewcagiring vinle weesfplicgd inctheorefrigdratard totadditianal precipitates were

R&ECARbAL GiSnier € noted after one nonth. Table 7.
4 :

ase Screening in Methanol.

Base wt CPTA sol ution (Q)
- Ephedrine 0.4896 g 0.0478

ot r B Mhreeibginlaplose) 900 (L oy nchoni oe
0.1$22 0.0324 27D ¥3%-Anri no- | - but anp\t G kespbiien 5Byt base (2)
27A (1R,28)-(-)-Ephedrine 0.4896 g 0.0478 ¢
27B Quinine 0.1420 0.0282

| 27C (+)-Cinchonine 0.1822 0.0324
27D 1-2-Amino-1-butanol 1.0012 0.0539
27E S-(-)-Methylbenzylamine 0.7892 0.0576
27F (18,28)-(+)-Pseudocphedrine 0.7600 0.0749
27G Brucine 0.1891 0.0436
27H Quinidine 0.5845 . 0.1144
27 (18,28)-(+)-2-Amino-1-phenyl-1,3-propandiot 0.3032 0.0299
273 L-Leucine Methyl Ester Hydrochloride 0.5033 0.0545

27K (S)-(+)-2-Pyrrolidine-methanol 0.7133 0.0434

1270 (1R,28)-(-)-Norcphedrine 1.1788 0.1070

127M (-)-Strychnine 0.4525 0.0905
27N (8)-(+)-2-Amino-3-methyl-1-butanol 0.1478 0.0092
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27E S-(-) Methyl benzyl am ne 0.8892 0.0576 27F
(1S, 2S)-(+)-Pseudoepheddne 0. 7600 0.0749 27G Bruci ne
0. 1891 0.0436 27H Quinidine 0.5845 0.1144 271

('ﬁo%&)m{ﬁ);.; 2- Am no- 1| - phenyl -1, 3- propandi ol 0. 3032
0.0299 27J FL-Leucine Methyl Ester Hydrochl o®PCa&S2004/019616
O38—0—0545— 27K (S)-(+)- 2- Pyrr ol j di ne- met hanol

O U, UJHO—, &

0| %%k 0. 0434 (S)f+k%d-m$)anql ) - Nor ephedr i 90388 7788 G.04T5
Of 0 2Z7TVE -.‘MJ BE 0452600905 2NN

(B)-(I+) - 2- Am (HQ@E’M? y LoReaio1 0. 1h7s 096681 26| 00307
WO 20047 112774 P(,l/UbAUULH 0196 16—276—-S)—propanch

059 0417 27" (S)-(-)-2-mno- 3- phenyl -1 - propanol
é%?@ggosw Exanpl e 10 [0118) This exanpl e shows
t JesThis exdmplegoivy thie Fesalt bAredrl &glwl A
150-nlL j acketed bottomdrain fl aﬁs1 %Tﬁvﬁﬁ%‘? B-wi t h

201099 A350-furrileleaBbug Zn?@% 01845 s Sl Bt i) ) 007 ool of

ropanol

ne, _an d
HabTA P65 5 (6 1 ﬁ@n@l}tckf qujinine, 2dS0 Ier;] oilcnépr?pda@n ’lﬁﬁ%ﬁﬁret@as heated to
t 2
3 € Blid arsﬁfuﬁo then: claol%;f' é%aglgqt 9 gqetgog} 7 ‘gC/gm%%;ehifox/@Hours to

give a slurry

Bivesslumd Gl ZLHPHE if
‘st Y::; i.n tﬁga&olﬁfg%ﬂasghé%erﬁl)émgl@ﬁ% 71215376 96(+) and (-
ity P%"l‘ ¥rig the spli » ang éb%mdeJMeamﬂ(hmd( ) CPTA,
sespatively, in T r t Q cool ed
e, R g G AR A
&%e 4nig|agg b ﬂ;ldommmglalto giPe Eslang) Chirs f&lwwalya% '29 94 and
19, d £-)- CPTA, fivel
i IR Bl Sl g s
ap(a)- P‘E&,pespt.ctmelyym thdﬂso‘llltﬁ- S Thali
AR S et bl >
ae t TCdR BiveRsplution sy cpdedm:-m é:tataratmtm D¢C/min.
ﬂsRm@‘lsﬁstd to fOrm® bk 1Yhosd £3H 68, d‘I’ﬁ rif,n?xrt@gafgg Shi eéﬁ%owur ? ;t ambient

The m xture was stirrel

tprgﬁﬁ'émléﬁ thew thespledwasisolated ilndﬁmaﬁon ﬁﬁ'rﬂ%@ﬂmﬁi@- o#ﬂu{oﬂd 8ile, afier
t t
difitly UhdbS O5bulin! igs@% 849{333@ Wsg) of g e,ggggr)%rsglp SfGRTA. Chiral HPLC

under vacuum

 Gav¥s fend 42.25 gid SCZFFSArea%ﬂ 3 af? 3@:?1@@ @és?&!tl%lgf%[ﬂge solid
_ c o phase
aftd 5656 B9 af o o006 fg@ é’%’specawelyae tBanathet 8802 (The

respectively,
resulisars glso (nebudé!.’(ld'[(abl);-,2@&%xaﬁ1§§g§ct ively, in the nother
l'iquor. The

-Example 11
[0120] This example shows the result of resolving CPTA with CAF D bage.

[0121] A 150-mL bottom—dram flask was charged with 19.54 gof CPTA, 6.82 gof CAFD
Base (i.e., D-threo- -(-)-2-amino-1-(nitrophenyl)-1 »3-propandiol), and 80.2 g of 2-propanol.
The mixture was warmed to 70 °C 1o give a solution, then cooled to a jacket temperature of 5 |
°C at a rate of 0.1 °C/min. The mixture was hazy at 62 °C. After holding at 6 °C for 9 hours,
the solid was isolated by filtration, rinsed with 5 mL of 2-propanol, and dried at 40 °C under
vacuum to give 12.03 g (37.4 wt% yield) of (-)-CPTA CAF D Base salt. Chiral HPLC
analysis of the solid found 6.34 area%, of (+)-CPTA and 93.46 area% of (-)-CPTA; the
mother liquor contained 81.41 arca% of (+)-CPTA and 17.76 area% of (-)-CPTA.

27



10

15

20

25

30

results are also included in Table 2 (see Exanple 1).
Exanple 11 20 [0120) This exanple shows the result of
resol ving CPTA with CAF D base. [01211 A 150-niL
bottomdrain flask was charged with 19.54 g of CPTA,
oY8204/157771CAF D Base (i.e., - PCT/US2004/019616
D-threo-(-)-2-am no-I-(nitrophenyl)-1, 3-propandiol),
Biaéhp01? g of 2-propanol. The mxture was warnmed to
solution, then cooled to a jacket

to.glve
[5&1"3 e rTJ\*fgﬁXémak showgthe pesyft ofecsysetlizing (-ECPT A CAFHR Base salt.
m xture was hazy at 62 C. After holding at 6 C for 9
(BEA3 s A PH)-mhdotiohiddinbaskives lcmgm viith §.00 ¢ ofthé @RCPTA CFED
I ed at
et S S ANT o 808 G4 280 P it

réhR tDgBasaokhtibi, thelebsiab 2 jﬂak@tengﬁglédti gszwt: af)t/a 9?@@1*0 .B°C/min
areav o

f&)rl 34 area% of (+) - CPTA an
;116 %ﬁ%& inferpel temperaFe fi2g (6 forddiontes: Tdelsalit was iselateddty dltration,

| 2004@1&%%@2%%1@&3‘& iy f#@? %i%’gﬁ\g?é{%ﬁ“’% fegovery)

0Bk AP GAPDBasht(mgu184-065 90 THE $olid lcbithindll (. 595V of (+)-

cRiE a?ﬁ??éi Rtads <%E%%%§’ thgpmtigg lgqugg%?\%%]ea%mf&) CPTA
mfmérwﬁbfe‘ﬁcp’m the ﬁ@&was @reqne%uzwah Retone. pg%%g&,he was

he m_xture was heated to 5 lux to give a s

e‘faﬁ%teéé%ﬁrqs@uﬁ"f %%?(Ezf3‘1é’?@erature of 20 C at a rate of
0.1 CUmn and held at an internal tenperature of 22 C
Ihours. The solid was isolated by filtration,

i)kt AU GARA e st ot s S @%%%
BRSPS
saltmdmaﬁL bf Ghkar, aﬁd)IUOQhD Sﬂm lord MR Phe (1 }.raga%:ﬁﬁ d&lQo ?@q:y the

daﬁ a°/ of e reactor was cl eane
R © é“lf“ﬂ?éc'éc Eb@ﬂr@amabaye@wwsﬁadé@e@ times widls 1 Qal

| pogtiord o?(?xhﬂe hhebus¥uffiric zf:ii:@méﬁ ;lx%ﬁ%fatg;%ig r?ﬁ%ﬂ%k%gsléated

illustrates a nmethod for prepa | ng
to 3 zpstdue of .7 g1 The wpsidug wassdissalved oti2r ol Zﬂprbpandzba@:m fg of CAF

din
D ﬁﬁs% v@swqg?ééﬁr 78 n %D@B%SIW;A‘G% eﬁ%lb o k éu%%%enpqqoled
to m@xempmgqrgtumagd theSlupy stitred fad thred hmnrsoﬁ&f{br éboﬁng)fn an ice bath, the

so b ol B e R o BB LRt s
vaauitt 401°Cael give @G0 @803 yRA) BP{;@-)GP’IW AR DAShse M m.p. 172-173

.~Evaporated to a resi.due of 79 g. The residue was
*Cli ssol ved in 22.2 g of 2-propanol, and 3.5 g of CAF D

Base was added. The resulting slurry was heated to
to give a solution, then cool ed 20 to anbient

[org (P AR b M B bt CRTAIAES b il in -

...

| propanol.

[0127] Samples of (-)-CPTA CAF D Base and (+)-CPTA CAF D Base (>98 %ee) were

added to 2-propanol in the amounts shown in Table 8, and mixed using an ultrasonic bath.
All samples remained slurries. The slurries were held overnight at the teraperature listed,
then samples of the supernates were removed and analyzed by quantitative HPLC analysis to
determine the CPTA concentration, The results are shown in the table, and in Figure 1.
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solid was isolated by vacuumfiltration, rinsed with 5
nmL of 2-propanol, and dried under vacuumat 40 Cto
give 7.39 g (80%yield) of (+)-CPTA CAF D Base salt
(mp. 172-173 C). Exanple 14 25 [01261 This exanpl e
sHRHOALTEDi | ity of di ast ereomeri ¢ CPTA- CAF DPATase004/019616
salts in 2- pro anol 1271 Sanples of (-)-CPTA CAF D
pAdditiopaily G.00- ézs%as(: sddiSrequirs)l sm@mfzqﬂomdonfor solution
h Jabl and
(AR 20R 1 Oa‘;l%ﬁs. B VS PO R e el Btodod B
sholwbilitesguatidie sl urries were hel d overni ght at the
tenperature listed, 30 then sanples of the supemates

Viezble 8 @ﬁmbmﬂyamip@@a{qyzed by quantitative HPLC

anal yasatfp 6t CWT2RRopkAdE A COTTCyRET at T oM TRz .
esults are shgwn |anohe t(g l ¢, and i n Figur 1.w%m\%umn

2004/ 112774 PCT/ US2004(-PIMGICAF Addicisapnal Ty,  8.00 g of
{~)-CPTA CAE D Base salt required 54.2 g of 2-propanol

for so‘?%ﬂtl on 4at 82 CM%4.7 wi/o). T#.3 dafa |poi nt 985
retud L Hr—Fi~gt-e—t—-but—noet Hncluded in 1 heg
sol ubi 11 ty equgtion. b e 8. | Sol ubi I71'8ty in 0.376

Z-Pr OQ@Z’]OI. WSatt W—2=prepanel—{er——¢W9%+h
solution (-)-EPTA CAEgID Base|Sal t 01934\1 1.17{45.3 ?6§§'

0.23 2.48 7.8 0.376 GYGPTA-GAF I3 Bads it 000 (7)) =CPTA
CAF D BBase Salt 025 1.84 20.0 1.85 027 1.83 45,8

6.03 02517 2.09 8.5 11.82 5 Ekanple 208 [0128T Thi S 1.85
exanple_illusttates.a nethod for racem zing

enant i%Herical |y enrik¥ed CPTR. [0M38] A 50{nL rounid
RS cehar nad \AAfh ﬂ Q_1 {J of O CPTA (68 70A')

ee) and’ 9.4 glof I N%Bdi um hydr oxi d%S The sbl uti ort32-

was heat ed 10 reftox-for—one ot +her—eoolteo
g of 37%

nbi ent tenperature and acidified with |
ﬁ%@ﬂ%gg’#ﬁloric acid. The CPTA was 10 extracted into
OEEDY RS xERbR" evaporat e
[VEdsp bR llll.g:ﬁ'ate@%gleﬁlg@ Pdcsnﬁ{}ﬁn&n%gu%%% %qu CPTA.

an oil of 0.46 ana ysi
{gifigfh é@&gmgpoﬁl?d bolfﬂn%aglg \%la N a;g with 93? g o?(—?%l’ql}&x(tﬁg.'l% ee) and
9.4 g of 1N sodium hydroxide. The solution was heated to reflux for one hour, then cool to
ambient temperature and acidified with 1 g of 37% hydrochloric acid. The CPTA was
extracted into methylene chloride, and the solvent was evaporated to an oil of 0.46 g. HPLC
-analysis found 99.4 area% of CPTA, and chiral HPLC analysis found a 50/50 mixture of the
CPTA enantiomers.

Example 16
[0130] This example illustrates a process for resolving a racemic mixture of CPTA using

CAF D-Base under a variety of crystallization conditions.

[0131] The general crystallization procedure was to charge CPTA, CAF D-Base, and 2-
propanol at room temperature and heat to a solution at about 75 °C. The solution was cooled
to about 60 °C and held until nucleation occurred. Several batches were seeded with (-)-Salt
(i.e., salt of (-)-CPTA and CAF D-Base) to induce nucleation. After the slurry had developed
over about an hour, the vessel was cooled to the isolation temperature. The first 5 entries in
Figure 2 used a slow cooling rate of about 0.05-0.10 °C / minute to reach the isolation
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CPTA enantioners. Exanple 16 [01301 This exanple
illustrates a process for resolving a racemc m xture
of CPTA using 15 CAF D-Base under a variety of
stallization conditions. [01311 The general
08/4127%74t i on procedure was to charge CPTA, rEAEs2004/019616

DBase and 2- propanol at roomtenperature and heat
fanperatee Thoothert exgémnﬂnts?iﬁed}x faﬂ'tbﬁco%ﬁhgliatm 030 400’@ /Rfinute. A

& f‘?ﬁF b8 o el e PP LSS o dpiing e Sy dansey.
ililsﬁ TA and D Bass&fﬂto i nduce nucl eati on.
Bampyyit of P Besg afidsd and the selitsrcongsainationiresome of the

tmpl)ﬁaﬂs\&ﬁhbmaﬁhiéﬂ givs flsd 8 the ¥inal @ﬂé}?&h@@mﬁ&{mﬂ{ FI%X for the (+)-

gaf sit 5 entries in_Figure 2 used a slow coo
@ eoFa Lf(H)-CBT45nd CAE DeBasehioremeinisupersatucdied foevarymg amounts
bS@h@dsibeleved tm g&%ﬁ{ chtise B vaﬁgﬂ- t\ﬁg Qo d%%lfl]ég?ts This is

t enperat ure. t'her exper
dsmnstmied @te@trmﬁ m)F@Brea, woere:by thmlmmj;r @as ield for Bdowie pf 130°C and

BB A AL L S AR e it
thw by optie probe mmﬂ metlikelysmbleﬁten ORISR |ﬁCﬁbr ﬁ‘z[cﬁxe‘é M Rours,
084585 BRI B el 1 B3/

fsaall:tsns(uf the. oryssa lpt‘od&ét by fm{@gms Ma@gf@@ﬂﬁﬁ ind @)CPHRI %mce
t@gﬁgeép%&rastog@ for var am)unt s of tineis

e fhSqypion 1 éhefcafstal anglygisi therefpre gives dee
dinsfeeibinoRdéatt. rafld)i Mothsr hqd&@@&ﬁ&ﬁ%ﬁ%ﬁs?} gﬁ%i%nﬁ frlaé‘cpTA Analysis

ours

F by th
o} s i s mmpniad cctymmanipsicnts QRIA.7Similay ety  of
Figure §§ﬂotm)s théf'ﬂ(e%ﬂlmgsiefd%lemhogfé | 23@?‘%’?@8"'{%@ lﬂ{gpwglptysalt

the fiber optic

of
(?éfg% EHEPEA. oﬁﬁﬁlrmaiéng)to Sﬁl’ft?, th#*ﬂ««Salt andedtalran gaveqiober qudity
tdABceSt- Y S and the crystal product
pcon(t;t&ql{ ngjtjj : FPQ ijlé(?%‘l‘%A ratio of 83.3 / 16.7%
t t by HPLC th
(354 2B e & e B o Bk oo amore ity rcwmes 2.,
auchl OsefFiguroR, Aﬁzlj&mﬂ%ﬁcﬂi:bl defighle T&%lﬁéhﬁ%lﬁion%ﬂﬁh e k{}gnc near,
di asterioneric salt ratio.

th
gﬂ?f% tc“Bﬁ T SRBFoR{eap BRtpER 0 e (+)-§ﬁw, free CPTA.

OAﬂ«ﬁ by HPLC reg'o)rts t he conbi ned anmobunt of each
(L34t Atopdibg of 59 mof Bprophaet Pt gren of GPBA ehd ih Bidg eqvalent of

CARDBage haﬁf 1351 nuSth Hoﬁytgfgﬁ%aﬂ% agg%?%( to%g DONES tﬁq §aé.].ratwnq'3vel (or

roduce

| w aihen@et@s@ab erzoae) aftite ((r}salsantrynacih Egnmdz m:édgame) 43 equivalents

o B S FBixbaloroflLP AT " gl B4 el prasifir secding

Wl&t@'&ﬁmdAﬁm wldinginnst CAFIBBhst 16 Bive 0RIS eauwﬁems @ﬁaﬂsl&ﬁr Wis held

forrd @ %%t aIrI at | on i s desiraple
i SO a SUIG B %i ffienpeeding U“?i‘r(é}'%#lh 6“‘? ofstal product
aﬂ%ilwdat o8, WH: (SRCRT A kdtioN rrtcﬁaﬁﬂﬁg %l&;@ vake tb%@w(eéi&wﬁ@ﬁt it gave orystal

t a,l.0adin g of pr opanol
proqE gt Fla s i SaeT o - Salf eodposifion 10 () 9)-CPTA = 923/ 7 7%
[0135] Entry 11 of Figure 2 (3.9 g of 2-propanol per gram of CPTA, 0.45 €q. base)
maintained high purity of the (-)-Salt (99.1%) after 14 hours, but upon addition of more base
to 0.48 eq., the resulting ratio of the product was (-/+)-8alt =89.2/10.8%. Entry 9 of
Figure 2 (at 0.45 eq. base) maintained 99.5% (-)-Salt purity after 16 hours at 22 °C.
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CAF D-Base, an isolation at roomtenperature appears
to be very near the saturation level (or wthin the
net ast abl e zone) of the (+)-Salt. Entry 12 in Figure 2
st@bbef Y.t O- 43 equivalents of base, and the

crystal product at 21 C renmi ned pure (>99% ( PLTEE200)/919616
After adding nore

| pi i 4h.(+)-Sal t.

O PR e AR BECHCETS ol 4 e sindenfhcse poncionaprsre 70.7-

h&}-8%. Calculzied iytsldssire darided fruen a Fstbedindi0 bAakbe Wos, i i CprA
yze

S i ' t)-Salt. The crystal product ana
o PRGRS S e a1 S o Mo O Ao - GPTA.
0, equi val ent ve crystal product which slowy

ot ag%h 5°|a‘ﬂa‘{3‘1%8%%5‘?°w Qi hpivalenbof GAF D-Bdse ad 4B0TA Sof 2-

I ncr

Qo] pér Fn of PTASkovEld 4 Hﬁg}&gﬂg &.F.'ggl_&‘f %%é%a}fggd&t, hich can be

- pr opanol r gram of CP
ﬁlg?%@?%gg eofuytallization. the (-)-Salt (99.1 % after
to 0.48 eq.,

4 hours, but upon addition of nore base
@@P@é@lting,ratio of the product was (- / +)-Salt =

$37] / TAR B2 ¥ 9 of igure 2 (at 0,45 eq. base
mai n]t ai ned ﬁ?lgg}go%%fsﬁé&ﬂd Spenpe Sherresolutionisrygtalization2f CPTA.
eelt. 30 Wo 2004/ 112774 PCT/ US2004/ 019616 Cal cul at ed

ields of (-)-CPTA fromthe three batches under these

1538 t TinsnotsicHb e CHTR° ol G LEG LS BLE o

%th\tvl%d.frofgn a forced mass bal ance Trom
M s e i e
aleh Ol = -~ . . ese
/ %ﬁ%l ngs of _about %.’E%ﬁlet%ﬁ??fg?%lﬂ? O%tﬁe ﬂéﬂ%moidﬂachmtams
4 Rin : ‘ﬁ@-oﬂ}ngs@vgt BAsascts gpmter Iy o TALB L9 5hnd th (1)

Salthind Brekinhi s te ( >93. B! rodyct,, ich can
dBihol &5 ?"ﬁ?ﬂf‘r?éé“‘? Zc?'ﬁ?gl Sonlydss thepalyhibinedata in

be used w t hout

PYre| oRrpapol jokpyessadimgta pf avipdaent Ratebr . BroflfRA { ARRiEhAS

hEahs Ll o0/ || j.zatjon of .CPT sal t.
“The cgﬁdggﬁtf_?gﬁ%e%p%hefs?kﬁuﬁﬁﬁﬂm&g&% on the anpunt
a harged and the =~ sol vent | oadi ng. For exanple,
[gg?]gs%? g ﬁ]lef)?] ahprsofithe loading e (P TA, CAR BiBnsghind 2-propanol, a .
sy2tepy madiig ind0.0% P i F _D-Base, results
4 %/{:orn'a‘}tilgn of the slglgitﬁ%%bg{ﬂg%_%égﬁg\lbe\%}m‘ﬁfW%%Flme
3 ;ﬁ’lﬂ‘i eu%ﬂ‘;m ﬁ:ﬁ%@ Vesisus pigstiessie in Bgeead notusnally fll
exg ef Qb e if e.Salt, and was
fo eth?égedeaS gho\ﬂﬂeit ltg%lfi e f)'gagﬁ‘g’l@yaﬁ%bpeshmatedas
T G nendiecpivisaipoiny b a1 O ORT 2 e 0PI it i
<1600 feSEPiT popnent per gram of 2-propanol . ?
chs Figure %m%ho% Il)hénc p{,étgagc&cerg whilitydban the Uid 03411 lire.
oqverscaY, pointe below th 4be0% DASRIRY solvbie coR ik 8L e fbpra,
anol,” a

' T D- Base,. and 2-
a“%g?,_fé‘?ﬁ%@%vﬁ seice hap lesofiined in Bigas; Fo aetpnapponngioneatn
solgbility, p constantannieigllier it Vg Wiks uSed TRL B diffd fcs;}&?iﬁ{y%ﬁgﬂﬁiro‘g‘s fr the

. adi or _vari ous e r] nMen
© ﬁ?’gwﬁdotp‘g E@ﬁgﬁ@e ‘E%P%Ore Sp= 0.0142 165 ORE8I and Sy) = 0.028684e®%4771T,

[0140) BEven with a good estimation of the (-)-Salt and the (+)-Salt solubility by adjusting &,
one can still not describe the crystallization, for the other unknown is the ratio of (-)-Salt and
(+)-Salt which is formed upon addition of the resolving agent base. One of the more detailed

experiments is shown in Figure 5 (sec also Figure 2). This experiment used 0.75 equivalent

of base and when sampled at 21.5 °C, gave the product with (- / +)-Salt ratio of 66.4/33.6%.
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20 exactly on this line. However, the (-)-Salt and the
(+)-Salt solubility can be estimated as follows: a
Ioadl ng which gives a point above the "11.0% free
0Ilnels nore dilute (i.e. <11. 0% free CPTA in
2- pr%ﬁé’ﬁ&"} and exhibits a Iovver sol ubi l'i ty t lpamush®a019616
ine. Conversely, points .below the "11. 0%

0%
IB%ﬁga?[@stth tugry; an@ papsinuing dntake samtyges, thi sAfifatisreRndIBT Both (-)-Salt and
dred+-Balt fathé st Bl i b wer €at er than determned in

a

Figure 3. To estinmate conponent 25 solubility,
used. The nodified

ROIas] anh il 0 %dlsl;lhtfy?ng? eﬁ Wethe '(wtyal ggp,ta regigssiqndechnique was used,

solu |I|t equat1 ons
1e ﬂlpsa!ubxmmmfbmm tBé fded

gbzﬂm “gggeskeo 27F T §06f45?&5vgézs\]/'&h?ﬂ&g%%}émamp“mm fo

gomposition, mather lnmw( eoynpsampn st ghyistal yigld) which

estimatl on
WS codjistss ﬂh b d
95 @dfistshtiwith the o ?gt:%d;ﬁﬁ(eé g%y'h%i k< Oﬁ%ﬁ%ﬁ&%ﬁ%@?ﬂo for Q.95

e%;hgﬁgg{ 3 5t K196 (el /@19%(41)&& @mmenaﬁ ParlgJlaiznd 0314 o, of

nor e det ai

gj-samﬁg{e?snﬂéd;@ugg o R ebefedfGinb? Bpdgidined. ipue
Z:?mvvﬁ- ego@gﬁtgppﬂg‘ﬁg sqlekilityondatis! eldpwmic&laﬁon o thdasifiplailnass
bulagde | A o
t t
foR1HB iRhtioh: ﬂ?n&%% l&“}t ggf"g S/altt P»@%%gc %—Milil glhe amount of (-)-

/+) Sal t ratlo of
Seemd f) el frothe Gwsher Byudreatd al) thé emelndsf ()-BBECPTA and (+)-free

he saturatlon line for

CPTALh W'ﬂ&h%f%i{@*( ORBR ey onhbined- 4 Or Sk AR alribace CPTA
“‘f’@?ﬁl@;\ﬂ@or @W@ﬁx&&iﬁrcﬁﬁrﬁﬁp} e SbRiL) Hfﬁ%tcgg%els p&ﬁn&&g Example

W@l data, a regression technique Wwas u

g’iﬁe solubility factor k and the feed ratio of (-)-Salt
ipulated to 5 give _ an answer

mm (_“)l Salt vvere man
sign teehmmsivithohe solobilirmodebmway ap@ﬁ@tb&itﬁér@ﬂpeuments

wlanl@l fdﬁfcﬂﬁ‘érﬁ{g afdahfbof lé\%}blg:@gv%é?f Y egﬁq@yg&? e chplplgly factor

kqﬂgserved data. By sele
thecompositiqu pf i ealt asbedilet, tl&traﬁa&aﬂ( )%aiomwg\tsm HikicR ?éas

foﬁﬂ'e\i u§a+ Ehe(addﬁimf'\ 8? P@%G g'ﬂ %& (ﬁlflqsdotg %%[qg\gnlgjxggg@}h fitithe

wer e

exmn@j raselte rRrofabese bh@gﬁﬁﬁj in IF' mv\s 1 a%%?:(a . Z’ﬁ]s Sensu,g 1shows

bil1ty nodel

S\I[I SO The' sol
thaf BERES EPline sHcul a0 (e dhrextrapaired witiminpuiatio0.34 cq), an

-~ inczeazing hmGﬁntbf I*)%Hlttxs ffhed. ﬁ’V)'t%gll l%e'i:%nbopﬁd gm%mfg\m’t‘g Egzlnc

25

30

_ keep free (

and

{
- emBiRmgats 3t ugﬁygﬂgﬁ@ that ifdass hap OfddesuivhEAt inadied; the DATED-Base will

| Z@gﬁ? pibell “‘?’“fﬁf Wit 43, iR ARSI SO0y (s
o thbycua'n ireRiguRct, ﬂmnvmkoﬂ{g«cnﬂmﬁﬂd(q-cz’m (free

rovide 1 n Exanpl e

f
Z‘:z:tﬁj lﬁf‘é‘“‘i‘%‘l wosH Cﬁ%’&ﬁé squiyalenteas hase sharged, the Yaretio of {(-)-
(b4l CRBA frecisi t
/Gl A ooty i85 24. 9111 TSR RBILTY or g oo
| %% ALE forpgd &“Sﬂwpgaﬁeamn {he pmbunttof fiee &)-OPEA het remains (in
solution)p ok t f
o ts§1"3 a‘n‘j‘g"z‘:‘)@‘é’a*‘t dplorabol BT HA e Cr & g pheved
at greajhe 6)-CPilhecompentiationisalopleted bgr;dmuquefﬁ:ahw wsq ‘Mffb&l% toa(-/
e ol gTET gt r e e D-SHlbe rtio o 1/3 (o

in Fllgure 7 was con
+)-CPTA at a constant 3 / 1 ratio in solution).
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20 that as nore resolving agent is added (above the

extrapol ated m ni mum point of 0.34 eq.), an

i ncreasi ng amount of (+)-Salt is fornmed. Wthout being
bound b theory, in sone enbodinents, it is
be‘WPé?Pé)/”t"?%t if |ess than 0.34 equival ent ispetgemosn1oeis

t CAF D-B [ r.di nat bstanti al | I
vﬁMPTisef \cl)mr m ngcglormls?aeiclsﬂs?vglnyl ? )ySgInt y
A F
. 7O el fosb N S Breie misly Ss;ér'z%n be

I 0. 35- | ent of
R Lk e T
aSh2 Bmatod (5020962285 il of 2 PBpandil! The BRIEE Wa¥ hlaked 10 a solution

or ned

gl tio of c,Sltthatls
depeng’e”}?fi?lb 3‘1‘90% ﬁ g tp 54 8C. Apoutittmur later, thesohition was

eeded o tht
(3 tedo _ll_ " (;)Qﬁllt to i’iﬂb&erhuﬁl@m ‘iﬂﬁte?ﬁbk% Hgﬁlcyg\r‘;'e &&T z}bﬁgt?lu E)/ﬁ hgurs, the
(V45 coplodht EPrarcd ﬁmiuge d@@réolduhgqur ldddutsiao?e tlf a small

| &’Qﬁpk (05 Bt) s ta@én aﬁl&§%fai as e IS/mL %Q%lgl.\)nt gﬁ%ﬁ_‘ﬁ;n%ga e gtother

conti nued addition orny

AI‘IP%ﬁ"i’aé wsighied/and sqved all@(ﬂ@polﬁd eas Washdd wijh THLAf 8lprépancl. The

| uti on 2 20041112774
PCT/ USZOO% ‘%‘éﬁ%{ﬂ %ﬁ%‘i Q‘c “Y%* ‘i"&& thegrystal) Analysis by the
Man )IzedtPE&G e,stamnmowad cn%cmatabﬁeeﬁgzght% %l;’?% Qhd @ij’Tjk .15111 each
ves is cpharge Wt
(51h 41A ‘%a%q’%"’g&gaf’ Y] “’*ﬁ%&"é’u('% lw%ﬁﬁ A ig teggystal,
ther liguog aﬂdiwa&h wﬁsZ} K @@Rﬂi ®
A “ )RR 31, RIS Y Lot ERAEY fom i

|
ol Bp TR e iy s S 5%4 5 -4 CPIRA e Yo Vgt g § shows
&e eubbyticsth anll nfasd babalkd rebiltsiin fHe G&AYELARKLL Frhe c%@ﬁ% yigld(from -

' @g]w ng t2_54 C for about 1-1/2 Rours, the
- edfmetherdiqnor/arystal gpmpasition Af gieen ibsidaiihn girdlar

A¥brb@ationis M Figwde Gareths MlfoWs: R 22 0RLS ﬁngt%lg%rg,) Waﬁiglt abll(')%%é ML =

ang Z}ﬂpar ated on a 15-ni, nedi um
fdauon Yid ipyielfas wei ght ed and saved, and the solid

was washed vvlth 2 nlL of 2-propanol. The 10 wash was

- [Qi45yhde awaelsm ecab;lemdemmmmmmm BeHdifie EIiBtS%llt,dJ:M about 2

hB{i}?Ia?Jr é &Fﬂ [ S{P%igt he 075t andardl zed@ '("llq_gcvegg);?r;(as
sqmplebivio t:metsr(mmlgma s;msﬁ:r@%g meis@arueﬂ Bt a b0

ﬁf&‘ 2#1 abllltyof TA in crysta

quuﬂ f = %@éﬁ% @3‘;1?}10@%@@ 59 bz, lg‘zmmdhwsmshedwnh

192 glofl2.9 opﬁﬁoiﬁw reBHRHY ss’@&?d& Egﬁ#:%&,aq] 3@1 aso807 g)
i bt il et et o

all sfebidnt ﬁ'ot%gl_%_i ‘)ﬁ?ail) gsg%g&g% gpﬂf‘(ﬁ: 45 ¢ T{lﬁ 39 a C(iii éé@%‘ﬁy 'ic final

¢
%%a%%n@mw Vas Q&P TAr 888 / 10.8% for ek BSlated yield of (-)-CPTA =
33k (ﬁ%hﬁ'@l‘ﬂ(}s ’I'h@ cAIb@AEE %u‘g‘d‘f’bf ?g ?é’gff‘-\a{)asm{\ﬁponﬁm &other liquor,

resol ving adent, X or x
aﬂﬂ|°a'a@¥conmoattmn,wael3a(}°/{ 0145] The vessel was seeded

several tines with crystal containing (+)-Salt, and
Exatwplet192

[0146] This example illustrates an extractive work-up process to quantify (-/+)-Salt and (-

- /+)-CPTA in Mother Liquor.
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20 hours later, 0.31 g of CAF D-Base (1.46 mol, -0.03
eq.) was added. The vessel was sanpled two tines (see
Figure 8) before the final isolation on a 60-nL
nmediumflitted funnel. The nother |iquor was clear,
pWO208#8M37834- gol d, 59.1 g. The solid was washqxd;mggm/m%m
19.2 g of 2- propanol with recovery of 18.8 g of wash

$®H4at | dmuxlliheoﬁms@ﬂt}Ssml 80e20( \izlﬂs dafy @)mngé@ﬁ)hfbtw h%y]cne chloride
ion_on unnel .for..an ho 0 8,

A A6 OB Sl e BT A N psidaganty ote 3 bt il

Bidpal Th_?ﬁ'mla?hmthelﬁ liquerdiunt ﬁiazfaﬁdin dtt%nﬂ-ﬁf of FiglreQ Gt BTS'"Q |°Q? ((;%E Figures

Eellonteergdsd oy pinbine P iip aalwposfog ol Qe K, Foe residuc

@35 dibsdivel iromCRBT Avethylthe cﬂ&h&uééﬁﬁqmﬂi (el{+5135lf vt @0)20 Ghd AMowed to

not her [ i quor

stéas d upqon the feed
%f%w%n w&c@éﬁwe@%mexdms smqveq,ﬁeqmvﬁmthylene

- ehi@ielveerd i\ddHé taﬁtf"ﬁ@ %uﬂrbf ﬂ%&ﬁfqﬁﬁ&a&%@e&aﬁ oﬂ‘[ Esl'?ith tﬁe first

quantlfy (-/

- exdragin bewﬁimzeﬂ#dom’@wm 0R4OPABES to gl@aaag!assp\smmm’m g, and

Skt ) e el P IBAR L

eitsdvdny theextraciot wotkeupgiroddie tatd @nk@ﬂﬁstml lar to

al her r fr.om separation of
the Bpogigd el %‘EE’Y SpliButEhedd Ryt RS 210
plas @E@l yzed by evaporating 0.1286 g to a gl assy
of 0.0242 g.. The residue 5 was dissolved in 5

[OU48DT T oRxhT0 ol lsub PebPAL
80/ 20, and a?l owed 0 mg}{%\n %%r ni gEA CAF}:b %ﬂ}eﬁalﬁfm alcohols
confang (et ant | quid was removed, 3 ni of methyl ene

chl ori de were added, and the bul k of the liquid was
19148 E8oluend” wasipivipatsd byidissolving 2401t racenicrGRIA inTive12 gof2-

PR (R RLE G 57 OO BemB L PR ) Pl ol g e

'ass

. remtw@mnmtuagoﬂs IofCETAJ in eazyumeerevamraaa €3159%0 SQ[u@ﬂlﬁ_w?oﬂihe -

cPEA, 1’9@“*@ BRER Q¥ F%ﬁ@ﬂ? f"ird’éf At AR Bt Saltcen () Sal) was

determmluyla vith@flt fle@@d Ot 4 BReS R d
iy re. 9. Exanp Itegigg [0 %&Tﬁ?@gxbﬂlﬂ%upemmm

F
LD . hplpsadiop i wpa spimgerio il oPlamwpelia dbe selbios weight

- wias defdrRaiRe) aad t&%&ﬁl&%ﬂ%t@?gévap%?at%'gﬁ% %m%ﬁ&@éﬁe&,\é\?%zsohd

W% ‘gﬁﬁr it éﬁg@gmgg%em vmum @reaabibout S0 CE0mm Hg The vial
wisHeRH e@? o \detehflin ?%héécf% ool QWLnt arH‘»@mgliT?S@x ﬁgaalnmg From

concen ratl ons O In soO | ONn were
this the ggowys pfdissolvesy CBIT Atfroam (he)‘ solGRT could/Ale cﬁlcaatee Sabifacting the

g st SRt e R RS Pl pL AR L Yl R are
Sh@“ﬂgiwﬁﬁurbsetﬂvewﬂtllOBe a portion of the supernatant

Example 21
[0150] This example illustrates a method for preparing enantiomerically enriched (-)-

- halofenate.

[0151] CPTA was prepared in five steps, as discussed above, without intermediate isolation
in about 85% yield following crystallization from heptane. Resolution gave an average of
32% yield (max 50%) of >98% optically pure (-)-CPTA diastereomneric salt. After removing
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20 liquid froma saturated solution was renove to a

vi al of known wei ght. The sol ution wei ght was

deternmined, and the volatile solvent was evapor at ed

with a purge of nitrogen. The solid was further dried

t YEWALHAHE wei ght in a vacuum oven at about ES/632804619616
The vial was re-weighed to determ ne the |oss of

e sspiving opdnaint (—)a@ﬂrmagbﬂterﬂfed exgwal( -Flealofbrite el abbuit 85% vield

t fromthe "sol vent"

c'hoyb h%@ﬁcggﬁa{%td% é’?}%%’“gg‘ﬂ“f?g ngdrgg}z otgpr liquor residue

t witladqueaisisadifun diirokide, CHTR TP bk FovéRédifim &Ie el ﬁf@&lﬁzt mother
Data are_ shown in Figures

?C{ilgll' ér@gyag(éﬂ% ecr)]l.t%k l}e@f?)‘f?fs Tk §ese;gg;,g~'§g@t wiap @g[apegtf@gz water in
rabbit % recoveryey: l%ﬁﬁé?ﬁ ' Ré@{férf nd %ceﬂﬂidtl%ﬂ %gth(s 's(-l)—CPTA using

hal ofengite 30 [5151g pr epar ed

Hydé%%ga"w@%%ﬂ/o rme@twamllethemt@msmﬂd from 4-
a:h Il
Triph&dAackicedetl WAl 15 Orfe S & g‘d{e &%}E drg%i% )5 threp (trﬁaé&c

e tane. Resol ution gave an aver
$Rygnts pod Yy selid Iﬁfdéﬁqﬂ}ﬁtﬁpsbre (-)-CPTA di astereomerl C
salt. After renoving - 34 WO 2004/ 112774

04/ 019616 the resolving agent, the

R A il P L

N-acet yl et hanol am ne. By hydrolyzing he not her | qur
resi H QQUEOHSNEDY Hm Pydr e
beg ered 5%81 @ \ -gfed rmt%e{—-al-l q
cycl ed back thrmf&h theR._Qq ocesé3l € zixe§O! Vi ng
was i solated fromwater in 5 about 90% recovery by & Y

pH adj ust nent. Recovery and racem zation of the
(+) - CPTA using aqueous sodi um hydroxi de gave about

90% recovery. Overall, the first passzseld from 4-
chl or ophenyl acet@| d was 15-17% nti re

ei ght-step proc®s gd t hkde oram saffyent KOHand oy
three sol iE@tﬂgﬁP on ‘st 8PS, EX{ 29" 10. [ O2FRdacl hi S °

exanpl e i<J,1 ratoas a net hod get~g e rkng CPTA. Br Br
ClaR soal™~\ CORBr2 CRO | RRC1 2 RSACL1 Y3 CF3 O
\ CF3 NaOH 003 KOH OOH 0 E I\ 0O- 24Propanol CI OH C

[0(%53]/ The synthetic route to CPTA is outlined above, F ollowing bromination of the acid
chloride 1 in 1,2-dichloroethane fo give 2, 2-propanol was added to give the isopropyl ester 3.
The displacement reaction with o0z trifluoro-m-cresol was accomplished -usiug potassium
hydroxide in 2-propanol. Foilowing a water quench and wash and removal of the 1,2-
dichlorocthane, the liquid 3 was added to a solution of c,0,ce-trifluoro-m-cresol and potassium
hydroxide in 2-propanol to give 4. The 2-propanol solvent was removed, and the hydrolysis
to CPTA was completed by heating with aqueous sodium hydroxide.

[0154] The sodium salt of CPTA can be isolated as a solid by sizﬁply cooling the reaction
mixture. Better isolated yields were obtained, however, by isolation of the carboxylic acid.

For isolation, the basic aqueous CPTA reaction mixture was acidified with hydrochloric acid, -

and the CPTA was extracted into 1,2-dichloroethane. Solvent exchange of the separated
organic phase from 1,2-dichloroethane to heptane afforded CPTA as a white solid in
approximately 85% yield from 4-chlorophenylacetic acid,
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4 [01531 The synthetic route to CPTA is outlined

above. Follow ng bromnation of the acid chloride 1

in 1,2-dichloroethane to give 2, 2-propanol was added

to give the isopropyl ester 3. The displacenent
r¥aaest4BITW th o o a-trifluoro-mcresol wWas  pcr/Us2004/019616
acconpl i shed usihg potassi um 15 hydroxide in

Expmppanol . Fol lowi ng a water quench and wash and
r@ggval of the 1,2- dichloroethane, the liquid 3 was
AUaeh This sxasenleiehonss selubibiyofiGRTA indiddishlomethate aud heptans.
potassi um hydroxide in 2-propanol to give A The

$0156b p Fhesolubality efitacennis GPIHDimdR-dictlckobthenclayd hqbttiﬁd afe shb®n in

EUFAR A7 o O BByt ot i boned 0B o o e et

pgeteaficof thsdaa.sol i d by sinply cooling the reaction 20
m xture. Better isolated yields were obtained,

[ﬂl\MiV €Base®¥n theQbRbNi profilelol Frgﬁr%rlioﬁ( %nc&m@ﬁbxgof atpER)Errmately 25

W&%&I aon, the basic ‘aqueous reacti on
Adn 1 g dishiorgethaneiet » feamperasirelof approdinedely @Mumdmsen for the

ERTA 3gtRHon &nBitibne- di chl or oet hane. Sol vent exchange of
the separated organic phase froml, 2-dichl oroet hane

PT. whi t | i
8581 R B ABEHRS R TRl ol B G Sbdkatmseluion o
applogimady WD £OOARTA m?sm mrm%@ﬂmeﬁaﬁrte@mﬁﬁer&&e

g 0 o TR Breseesd. Croepion actsued eiCRT puiy

asfdetﬁ:ﬂﬂﬁm W I@ﬁ]@\aﬂalysﬂs f?en@!?ﬁbk Q:r:@'@talﬂé% ﬂ?ﬁc%{&%%? & a@gdrﬁlhzahon

ures and 12, respective

‘T‘ T :lcp', U@‘Pg@%@’éﬁdt %@@@éa’f CBES, foond lemih#m%%lyleﬁd loss.to the.
f
'ﬁ%ﬁg@ﬁ‘t I)éts tl?kl;z%uﬁ-r] e of E-%I gur e§ %’ @Q%%ﬁt%ﬂ?ﬁﬂe&’? wgfe high, and

thejessg thean o liggor wes Wi@RTA in 1, 2-di chl oroethane at a
tenperature of approximtely 35 C was chosen for the

Egemple@dt r act i on condr tions. [01581 CPTA
Seedi ng

t leat|o e was _exot hermc.
[‘g@g 2!%‘1 8%‘?"6*?} s n@?y&? ﬁ%?lértvuaprﬂerwry oéprthallwatxon
cafifidoik. of heptane at 46 C resulted in a tenperature
increase to 54 C as the crystallization progressed

[0T6ypt Rbéulti 8t CPTIA fc@@lﬁﬁ rfs‘f’ngt @r?l; gﬁr g@g Bg%el %"83 Paggag})n

det erm ned by HPL Can ysI's
cqnditions,are showi 1115"1331#'%/15& Alindl ghiral @nntyrfort daelr pﬂepﬂ‘alixm., obthinethafter

z‘?}gsms’@ o?ﬁﬁ?] rmt er |sq13(|:)>r-r5ﬁl tuﬁ% l?i?rlrf‘?f’hﬂraﬁggfé)ﬁﬁﬁbéﬁwas

vagipd fogeld. St 0. i@ht “mmt ﬁumlf atpeopaybllot@ntiRied fh 8 cryaamzatibﬁs and
notLner I, was .m no
rob3taliP b G R 28 et e o GROSh] i BPLC results

foubetb theisolited yoliaé andrmycth@|lqué® aieQdrmalized to 100%. The calculated yield

and overall yield are calculated from the ratio of the (+)-enantiomer and (~)-enantiomer forms

- in the isolated solids and mother liquors. The actual percent yield in the last column is of

weighed, dried material, and is based on a maximum yield of 50%.

[0161] Overall yields of the diastereomeric salt at >98% optical purity ranged from 28 to

35%, and averaged 32%. In one case, using the lowest ratio of resolving agent, this was

obtained without recrystallization (experiment 2 in Figure 13). The chiral purity of the first
 isolated solid ranged from 73% to 98%. A single recrystallization was generally sufficient to
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conditions. [0160] Results of CPTA resol ution using
CAF D Base under various crystallization 20 conditions
are shown in Figure 13. Final chiral purity for each
pr obt ai ned after zero, one, or two
re"g??éot?éle??zatl ons, is in bold type. The nol aPCrak004/019616
Ofobtraﬂ[ %\F‘é‘%ﬂp varied fromO0.5 to 0.56. The

nmoun B??iﬁ?ﬂ ty.sfhjghverallyicldwanobtdites when the mother liquor

C repshied|al 2080 itioRg (JUBTARS GHNSPRL | | zations are both
based on the initial charge of racenlic CPTA. Chiral

Fﬁl@l]f EBightt 34 siloWs tﬂ%%&:r@égﬁiﬁ%g /L'or %l}?é Eﬂtlg% ?q?tglgz%%;]g;ted in

%uors are nornali zed
295 agiRf desreasiag ieid of (- CRITA. mpeﬁﬂnamdmsemigh@ Iﬁ%frﬁsggﬁds to the

té’k%eﬁxﬁ}nt ﬁﬂ:ﬂﬁﬁ- Jpﬁgﬂra 13, d’{% %ol%g% I}ﬁ:&’%@g\?@ailepepgmg@mmg the

i sol at ed

yeatqulstadryicidel Riguse | alduepercenobe (- )V@TK‘ fidhe Q&]? gterial. In general,
qgﬁ 5 cﬁb)t}m@sn |s based oq maxi mumyield o 85/t
% T BERf oY fempratupgs T‘ﬁ@a&‘%‘taé‘?’éd’iﬁfh c salt at
urlty ranged from28 to 35% and
J@gﬁrélg Rise S804 plaisqivalents of %F@BBMOMMZ;/ ghed 3037 yield of
fAaiayih i, tai ned wit
r ecr;st g’?f ﬁ@g’gt i gﬁﬁ%higl\é@ﬁ“rréﬁ?&g ?Eﬁ’g ta%é")anothe

@gzgunty of the first isolated SO|Id ranged from

8% A'single recrystallization was generally

ﬂﬂﬁﬁl c Fis exanple sR6wY¥In2®0d ok kepafalin E‘(:I:/ i3 goﬁ)o%% D-Base.

obtain the desired optical purity overa

o oo AR DA b i

f
‘gﬂ%i’g ‘{“ﬁ’i‘; ocis #84 paueoYs hydrochloric h@d msa:ddud tngive apHin the
@W&Is@hﬁs‘eéﬁfekﬁﬁ% abb 20 e RS s oot dqroc tovide saltof

A. Experiment nu
‘g%F é%r@n&;sﬂaﬁ sepatated. aﬂexpwmeﬁwashmmﬁ anwp .gu{e%uﬁé’bfme 1.2-
didtorb& R el o%adl?)g&s la;y? TA was d erm ned usi ng
the calculate YEHENYYE 5 a“"(é‘%é?@éiﬂﬂemlvent
remgvabgava anpilt he i sol ated material. In general, |onger
hold tines at |ow tenperatures led to an increase in

Bxampld 26] 01631 Use of 0.45 nol ar equival ents of CAF

_ consi ntly gave 35-37%yield of material
{@?ﬁf %&@ %@8 W & Bictipd forrestevifting(:)-CP T wikbeut ahpSignificant

racemfzgiddral | 1 zati on. 10 Exanpl e 25 [0164) This exanpl e
shows a net hod for separating ( -CPTA fromthe CAF

D- Base. 0165) o separate (-) CPTA from@t he ﬁAF

D- Base, ’f"{wm eomerl C salhﬁ_mc

1, 2-di chl | c aC|0d was
added to give H in the aqueous phas | ess than

about 2. The aqueous phase containing t
hydr ochl ori de salt of 15 t he CAF D Base was separ at ed.

(e O B S8 il MG ARG B0 b st i
coFrg.WB(;@ng aoid @umdemae@mn flogrisetam teahotfibled by BIFRX SnagSaY e A
smRfl aflolint of distillate was removed to remove excess thionyl chloride. The mixture was
cooled, and a large excess of vacuum distilled N-acetylethanolamine was added, Stirring at
ambient temperature gave (-)- halofenate.
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Exanw e 26 [0166) This exanpl e shows a nethod for
esterifying (-)-CPTA without any significant 20

racem zation. F, OH8,piN / SOCls HO-~HO0O0 C d
101671 iﬂ%{’ CPTA was reacted with thionyl chloride in

1 O HOEHRERoet hane at reflux to yield a corrpepesdhiocs
acid chloride. Reaction progress can be noni t ored by

HPL@] arfEtieyestesificaion feaetion MBI Was a@ln? tm?:%actmn rmxture to
C h | orid

t hi h
CETREs bR oo e e L(%Qégrg %ﬁtemmlmaégs iy mbenchange
Mnawswlmamname 561 w?&nad%m?t REduleD e 8 o'ﬂ‘?’% grgﬁigure 15.

terrperat ure gave al of enate. 37 WD 2

WSRO, " ' .
o Lo méﬁﬁ‘ﬁ‘gﬁ*?% 5‘39% Pilged BEm 9 E59% SRt vael R0} Bl fsolated
IS dyseciion yied Qfa']ﬁtto B@%éoﬂbils step.0A sedond erop aﬂ‘orded a higher

o 4 e O o Vi GO o

t el ure 15.  [01691 First
gr op | 1240?{5 5’%@ t@ﬁ%ﬁ%@‘ qadsd, fopnd s idatedhalofenate, and
awlefeageahcﬁapm Ththe mosR} BYWK, ringéli Bl J0aPOSIENt S 2
reaction yield of 75 to 0% for this step. A second
Examplepf orded a higher overall yield; however, the
%?ﬂuc quality was poorer with the second crop

i Bis exampiecshowe  methed donredostririgiang ravfclingé+/QETEA.
| oaded, found as isol ated hal ofenate, and hal of enate
7] Crfoating CPTA imaqueens basejcrmted rhcgeiod, r'ﬂ[@r@tﬁaﬂ]fﬁg 9% from

01711 Thi le h
(B AR oo ) BTG 25 ks Sporoimm 7 e @ hesmoramwich

dwwqﬁamsumduﬂmmsge racem zation. The remaining
CPTA from the resolution step in Exanple 25 was

{013 oXtorredoRtdand ?acéﬁ?te%%g’lz @gr&fh% QapF Wgﬁfsrolfgx\ﬁfﬁvéaé Eepagved and

al,so . cont.ai ns residual
renieped with b2 dichlprecthane. (Washingtwith \eaterabp pHbblowibue2t rem@ged the
di,chl or.oet h

Queapisie J’&’*?‘ﬁ"s BERLARET Mdeblsbofiid oS St S0 e the

agugougs 8 heased toutfliag Rhetl MclﬂmeetﬁaneAﬁad eilug rﬁﬁtﬂzﬁbﬂlﬁy dlgtillatmn
on heate

ph¥dh gﬁaqﬁm\ﬁﬁf ﬁ? g%gdaso %8:% AT wzli%% wingagditign of the

tor

basjc splusioh) Aa8bYyicldpof acerhic m wabdiditengah h&;ﬁﬁ\et&?t&' Keating an

b h fol | d
oqoisofityn Bl ot 5P DR T FbBOSRRenls oS pocie Eﬁarexz'qéa%anon of
Cmassotmmecrmm&ﬁit& PRI b Bord GRbi gk (lelx%q?

lution for four hours with 1.4 nolar e
re?oq'étil 9ydrOX| de. Isolation of

[0174]  The solubility of the sodium salt of racemic CPTA in water, determined and
expressed as the acid form, is shown in Figure 16. Addition of the isolated sodium salt to
water gave a pH of about 9.5, and the solubility profile shown in the upper sotubility curve,
Addition of a small amount of sodium hydroxide to give a pH of about 12.6 decreased the

~ aqueous solubility to that shown on the lower curve,

Example 28
[0175] This example shows 2 method. for producing CPTA from (+)-halofenate.
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CPTA as a crystallized internmedi ate provided a nore
consistent quality feed for the resolution step.

[0174] The solubility of the sodiumsalt of racemc

CPTA in water, determ ned and expressed as the acid

f MO 2Ghown in Figure 16. Addition of the RCIAIS2008419616

j Lt t 2 t z . t 9.5, and
0 R onoD i 8Bl Ve hsodismlb tosidag 10810 wi of
;33.7r ez (+)¥debﬁilaﬁiin®fat@ aﬁd{gh%ni 150t 6% °Cf1‘|%§ﬂltémt{"é’ Sibeieiay
u ) ecr.eased e aqueous
Briia BBt e BFRs kel Bsemrion bviiyo waro aisie e (- CPTA
2B Bt {Bine FO 6f )E THE SRticR WiB hEed tﬁgl}.%&‘&l{ﬁé Sntiomeric

CPTA from (+)-hal of enate. 38 WO 2004/

PO TR SEA csadmes With3 melar sanivalantsof basef alwosticompBteradeatization
g gioyal i [ ut .10 % of 87

S as N eShPl HFLE Wl B e ol et RS 12 bury Sgpries” The

PEsdiprpsd from 128w 2.6 amerithd doyrse oD kermizor o difhay loRger reaction

lal..racem zation t Lyve rQxi mately 70
Sy Sl i 2GR EfelibrncPn 0 63 PRRL AT pptefseaveten,
gobmizhiion swppede arrokitmatelyedol 70 vRBvitHEmRNEALEFOREr i C 5
ratio nonitored over tinme. Wth 3 nolar equival ents of

{0239, Ghaor9ls RelIgRIVAICHS 6 EARL ﬁﬁfbxin%i?fﬁaq"ﬁ@&hﬂ%{tﬁgﬁﬁ% of the

LC anal ysis nethod) occurre ess

ﬁ%ﬁé@‘%m}@b@ aftph2 hoyss piO0SGphseating to refluX oBernight Bt @pproximately
Ao TSI ) AebFAEE

reaction tinme was require
amayng of (PTiApraduce] was72.¢%ee afthef+) evantivmkent |

racem zati on stopped at approxinately. 60 to 70 %e,
Egoample?% i nal pH of 9.4. 10 [01771 Use of 0.5 nol ar

Y f..sodi um hydroxide | eft approximtely 40%
Oy it e R e by ecoverve ¢S BPR Ao 3 hiotcante
chesteilizationt mothefliquor, over ni ght | eft approximately 1 %
hal of enate at a final pH of 4.8. This did not
[6179D TAs@a@d hévidhdly & p;FgI@ 15 Qe (NS ofeROMUNL Of .
CPTR or oducié_dvvvasy %d;zsglogjggﬁo t ﬁg’q{l‘iﬁ ) E%éln o?r%%@ﬁzamn
mother lvor sentatus 4 lgnspgmotnti of (dhalnfshate pad ESCPEA LBy aydrelysio Of the

APy STARPASEPR PR bt b %&ffiﬁ%%ioéﬁn step.
[ . in Fi .e 15, =)=
80 RO O il i fliog rolhor e (ke ocbion

hajofeqats) ahs0 °6f md atfi of 17 ﬁgi_ﬁfy_gégyrgm 94ce k-)j&ifp%(}fn{eft-g-cpm

can bé generate

v B Ep 133t dmarorawiepelt 0 46e0 b7 s ARGARD-Base

toif 2- I SoRNiOh. HiZ<ds ] s 0
s Sk g oAb et Ul gy
Obfained a5 ()shalpfonate, 28 %ewasgeoguered ag thePFGPTAHCAR D-Rod felt, and

lm61%ﬁﬁlgm&[M§me%ﬁ%ep%§@§e di astereoneric salt
0

(96.4 %e) by addition D Base

Example 30
[0181] This example illustrates a method for recovering CAF D-Base.

[0182] The CAF D-Base is found in the acidic phase from separation of (-)-CPTA from the
diastereomeric salt, and from the acidic wash step of the CPTA recovery from the resolution
mother liquors. Basification with agueous sodium hydroxide to a pH greater than about 12
restilted in precipitation with good recovery in a form that was easily filtered. Results a;re
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to a 2-propanol sol ution. Fromthe anount of
di astereoneric salt initially | oaded, 55 nol % was
obtai ned as (-)-hal ofenate, 28% was recovered as the

(g CPTA /| CAF D-Base salt, and 25 14 nol % r enai ned
QAT+t he not her | i quor. Exanpl e 30 [ 018831 G861 /01961s

exanple illustrates a nethod for recovering CAF
DsRRedn F{gumsm Rebevefy fForDti3atiasterconietit Bt Wik deR@atfChrehitdr than 90%;

plt&@gﬁ% fion.of CPTA frgmthe
di ast er eorrer ﬁg& f‘m°£’??5h§ %Pﬁaf Ipaver cConcentiatians in thegqagous

t%t@mgeé&om&byutfsrw[m%he resolution 30 nother
| iquors. Basification with agueous sodi um hydroxide to
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AR R b e ereg 5 B o, no i afotion bt of e PLG

@mimmhmt evasindistigguishible ABA the Qoufé&rrﬁgfquﬁ 9.

racemate, nmelts nore than 20 C |ower than t he pur e

Exanglegper, nelting point was found to be a sensitive
for assessing enantionmeric purity. However,

@Sg‘glur This rramyyle illhsirates anothes menthiod fprpregaying Fackmia CRITA.t he
| es bg chr omat ogr aphi ¢ separation of a derivative

dA 280md srud-battoir Hidsk frus héa}éng tHantdh@d @iﬁédt ; 'Ivzjt&’?i%*&head stirrer
ﬁ?:ﬁb{"&&g&frt alg gﬁﬁ_egovglnéd%f% 4%9}%3)33 %]ggg);ophefylacguce :cu.l: 973 ml, of
I 2rolicomghirshaidi4e oill (Q96he) TR JRRLRE,I miﬁﬁﬁ‘%‘&
4094841 E 1§ éﬁFn‘gel €. fﬂlml ust%at es? glnot he!rE ?rﬁéet ho pfwihned at
oropars i Pk agHoR ANIX U was analygethyHPL-G analistso Modie solution
offlacid Ich!bﬁdeiwhmﬁéd@lﬂﬁ &5},\? rhead
%Siéé)? 15 and condegggtm\?ggjf% E‘?‘S%S‘XMW&‘FE %i%sé” armed at 70
® %gPh. dhe m@ﬁnm@mmmmawewascmmn aiff2e Bhth agd 100 mL (1.31

ol 0. of t hionyl
ror Ao 08 AR aroRie, “ThelTialibi lerisra S sechedh 17C.

:gtih qopding g 1G, e rmcnf ommnmmraa B@ddcylledratbb( di}%lgggﬁmg ”Lyss«,&med to
of acid chloride was_adde
W:‘Bj}i’#é%“‘éf S PRSI P i cnesto phmsesins avashod
FBvdtert The 2épatated TR dichiorddihand QPR ;
lﬂlﬁf §h FI in ang?ce bat h and 100 ms_ﬁu@ 31 £p%g#§ﬂ81gwe
F B was added dropw se. The maxi rrumten‘perature
After cooling to 4 C, the reaction

{Oﬁnﬁ@f hgg %ﬁf&e’gﬂn flaskpithean ovm@actsﬂmw mncha@d mmasm £@.515

e solld The mixture was cooled in an ice
bath, and 73.8 g (0.455 mol) of a,oc,a-tnﬂuoro-m-cresol was added dropwise. The maximum
temperature reached was 13 °C. The solution was cooled to 5 °C before the dropwise
addition of 134.1 g of the oil obtained above. The material was rinsed in with 18 g of 2-

propanol. The slurry was evaporated to a residue, then charged with 250 mL of water and
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with 37 nL of water. The separated 1, 2- dichl oroet hane
sol ution was evaporated to give 134.1 g of an oil. 25
[01861 A | -L round-bottom flask with an overhead

st r.was charged with 34.0 g (0.515 nol) of- 85%
pé’i"gg@%ﬁ?’ﬁydroxr de and 370 nL of 2-propanol . PTHES2004/019616

m‘%é @ﬁﬁ warmed to 41 C using a water bath to

difs8B( Rihob10% sameaus|spdium hydrowidet Themistge vaohatid taveflux for
aphj ce bath, and 73.8 g (0.455 nol) of
a,a,a-trifluoro-mcresol was added dropw se. The
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i,ving 160 g of an

T CACHETE A ——
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B o e L 8 el AL ot
withoh. Q)g Ei2ahmoB nfisolid 5&d1gn(b&;aﬂmndmﬂt‘ﬁe sefvehhianevh orated, and the

ref

P SIS fter 90 m nutes at
SRR bt 25 ol Fadione. ApeEihing witkvaianézon 10t soivent
“asldvapbmtealt El e@dﬂ 2% grmi&mﬁt %@%?
(%déj %} cétr e éﬁqt han 1 aregg/?’lof %%%G@Ee 510 am%Iezz
s B PEY Sﬂng fuer@nper at ure and treated 20 with

E1 0.9 (12 mol) of solid sodium bi carbonate. The
was evaporated, and the residue di ssolved in

(if] 5l))]m—Tfﬁ§ eiﬂﬁi@mstra‘ﬁfsta%etmw c[é%&éﬁ/i svc\)’? gl:itaﬁgrasemlg CRTA.

, the sol'vent mas evapora
6. 8% of ¢ ound 4 of Exanple 22
[‘ﬂ9£] A IWL w:ﬁe 2 in pot “%Hg magnetic stirrer wasnr.:%nnected toa

recirculating water bath and charged with 9.44 gofracemic CPTA and 16.78 g of 1,2-

dichloroethane. The bath temperature was warmed to 35 °C, and the slurry was stirred for
one hour, The agitator was shut off, and the solid was allowed to settle for 30 min. A 0.1360
g sample of the supernate was removed and diluted to 25.00 mL with acetonitrile, and the

solution was assayed by HPLC analysis. Results for this and a series of other measurements

are shown in Figures 11 and 19. For analysis at about 2 °C, 2 0.54 g-sample of CPTA in 1,92
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(95.8 area%of 7, 2.4 area% of toluene). Exanple 33 25

[0190] This exanple illustrates a nethod for
determining solubility of racem c CPTA. 10191] A 100

nm. water jacketed resin pot with a nmagnetic stirrer

WAKO 208#H3THed to a recircul ating water bath
charged with 9.44 g of racem c CPTA and 16. 7898%?004,019516

1g of l,aMlmmnhmestofEh fn bl%ﬁihei‘a@’dm%ﬁfgﬂf &f%ﬁﬂﬂﬁsﬁ%ﬁe su
rry was stirred for one pernate
% It?ﬁ {‘6 anfll ﬂlﬁ W#lﬁyﬁr@%ﬁfﬂel@mw ingludediin| Figueel 12 shown in

sﬁguneelzfmsd&&mmnaduﬁa@nﬁm 30. 9 sanple of the
supemate was removed and diluted to 25.00 nmL with

Eeiprigile, and the solution was assayed by HPLC

%i\éﬁms Results for this and a series of other
ehfihesmply iustiatson ticthol figueseRirlg 4 racentlc AeuE@F CPTA.

anal ysis at about 2 C, a 0.54 g-sanple of CPTA in 1.92
461 zﬂowwmmma:aea%tdsa@@a{a%@%ﬁ 48.2% (146 mmo 1o]) of CPTA, 16.4 g

d f
ST Rt SR RIS 3 L b ivopkengchopshotigl (BAFD- Base), and

dA3k S 2propaing. T0E slir) bk Paloy o
peeart Sl i) s S 5 0 05 o 0

sho in
aﬁ‘d Eﬁl@ ?orﬁ J;s aqhaﬁes g rrg w3z celgdet 025 °¢Anns teesjacket @mperature of 2

?(E hutbhaldfop
o e o kRt pe R kL £ PO T s aated b vacuum
g l@%aldvﬁlqspﬂ wih 37 g of 1-pepawnd) TheohotB Aol fnd4vagh sdififonvas

S‘ﬁglédg HPLC C gnalysis, a:_uf Fesults, ARy Fisyred3, The S a%te ayeteake
asaplo edgg g-@) -L aeagtor M}B 1@3 g)ﬁf 2;}1{@[}&%%5 %hﬁ-Ehﬁl-y%a:rﬁéd’ to a gentle
a.sol ution en cool ed
i R L ik Rerhersrte B U b4 108, SheSalysionues sampled for
EBIT seplysis; thezEsulis ane{hgn‘ed) nﬂixg@e klﬂ {Jsﬁﬂﬁi%?ﬁédr ox?éooﬁnglr&: &ec.
e ernal tenpérature was
‘iﬁﬁg“%‘{ﬂﬂ‘é (G88 °C 3P0 b he PR AP AR 4 028 AGmin,then 1o 18
o hér'to® “0fat 22
| Clain to@ at2 @/E:ﬁ@a(;hglr)ﬂl E}% anap%ﬁml:ir%o %g?zﬁ%q

r icqusoi?u“ o] | ed SI'S
Festits ‘B‘WF\ “*eﬁ hesplid was isoltted BYvatBumg ﬁlﬁmﬂ,kﬁnsed with

1@t earondst|atdidditnbe viaBA6 b 20013 372 otk @154 s34 piets) of -

c%w and thesurryvva
‘gff Foenalysis wsulls f@Shdisbiated isolid dd adeiiék 1iQbr and

W_ﬁﬁlﬁarsmc[ﬂdb@ﬁly@&e §rrp| ed for 15 HPLC anal ysis; the
results are l1Sted in Figure 13. A slurry f or med upon

lbAg to 65 C. After warming to 68 C for 30 mn,
e sfarry was cooled to 40 C at 0.25 C/mn thento

[01 84] CThis eXandplilhvstatespiéparation &&eﬁﬁutﬂon%m AF&
igure

hdis rations, linear cooling rates recor
a?ﬁ%gre used.) The solid was isolated by vacuum

tration, rinsed wwth 18 g oft-propanol, and dried
["E#d 3\}5&:%&@6“@? flaskowittom qyeq@l stirromwas chadsed %twlgb B g

(013&2 ﬁtolfof?%gﬂg I‘g‘&“%‘oﬁﬂf aB’ g?\ﬁat{ar;l gt];Ld(}?f g 6(¥§d‘§rmol) F@ afugous
solea lu@gauqqq 'Ifi:qegulm wis heated to 60 °C for 1 hour to give a solution, then cooled.
At a temperature of 40 °C, 328.5 g of 1,2-dichloroethane and 44 g (0.45 mol) of 37%
hydrochloric acid were added, and the two-phase mixture was cooled to 29 °C., The pH of the
aqueous phase was 0.85. The organic phase was separated and washed with 250 mL of
water, then evaporated to a residue of 118.2 g 2-Propanol (149 g) was added, and
evaporated to a residue of 131.2 g. The residue, containing theoreticaily 103.2 g of racemic
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Exanpl e 35 [01941 This exanple illustrates preparation
and resol ution of racem c CPTA from hal ofenate. 25
[01951 A 1-L round-bottom flask with an overhead

stirrer was charged with 129.75 g (0.312 nol) of

r ¥emovibziof enate, 325 g of water, and 32.6 gofB6dB19616
mol ) of 50% aqueous sodi um hydroxide. The slurry was

h€RTAdbaged ofi theGniount olf hblofehaté Ragddy ﬁ'asach‘é%eﬂ td szlL toli&ih-drain reactor

C@g{, 300 S Bemlbotd Bagp & 49‘% B ﬁE¥ ))mvﬂn@?%c mixture was
R e w—
p‘@iﬂg %Jx%@ he golid lwag@rhycvawas&m @émslmﬁe'dtheﬁﬁ ahl of 2-
Vpﬁ@ﬁhﬂél Wi ﬁ@sﬂ‘resﬁfts !%Iatffdt %ﬁg 61?&’ @Q %fé g géﬂilger iquon and wash

resi due of 118. ropano
Soier ateého‘wn& Izwf% ifﬂ@mpamnen@l The92.7he mmkm reloaded to the 1-

SO UGRS3l e o R BB 8 142 o s ot

die aﬁutum‘ wirgiooled faf *C 4t omeﬂmnmﬂ tlcmysgeemzeﬁ Qoldl lbolé,ted b vacuum

PR b B L2 aflmht, e oedl e dioble Qualsmol 3T

mid)eﬂ the Q-)&‘/PT@L CAF@-B&e disbtegbinerid saur mxmﬁalyﬁp&kuﬁé f&rqhe
gte? 10 d|55(§/9 r}, The m xture was chill ed -
BRI G BT St Higuoy aud wisshplutionare le‘-ﬁﬁfblmmw

1\gthpg m, of 2 5 propanol. HPLC anal ysis results of
ated solid and the 492. 8- g nother |iquor and

(308, A8 ] S LAY L S e

The
'Bﬁg with 477 g of 2-propanol, and the mixture heated

to 75 Cto give a solution. The sol uti on was cool ed

019 Cletre®hfiiofand recrystalliz4tiog nfothes h@idrédﬁ'&ﬁttl&qjeéoﬂmon og 1032 gof
rrnsed w

GPEA B itndin YREHHTSs Wave s T 1161 § 215 resuod GROW, (44 Y6 of

tﬁ.@('iweaénﬁbnﬁf) bated on-theyidld &ﬁhﬁtﬁﬁﬁéﬁol@ﬂe@ﬁﬁ?&ﬁ% | sglt ‘was.

sal t LC gnalysis_results for the 1solated
“’5?%’0‘"%%@5@ IgsicHe Gl Ph e Thejissiucvies twoated %3] 176 igof Lardishlorocthane,

351208 oftheder] dhdf. O 6?37%1:@&%}%&9 L&d3%nd %%ﬁ@@ié %a?ﬁﬁ%édeand

illustrates a neth f'or racem zi ng

Yo tPﬁgcﬁlfh’@é?r?%O g Bra(8018 u[ae ;m ﬂehers@ie\&hmapmated toa
réfifke 6!5‘?8’ Yt gh 1%@[&29& t@&ﬁ g&!’ﬂ A4 g%c ?I“@g cf@@%g}pqog ngl) of

resol ution of
59%ageeous sdivm hydrgxaae. aﬁd the §dlutRinAvasdie)tedfo remmof 4BofE® give a

d th | d t
itk B AR LT U F e Passoplednd weutligl ol or1.2
dxcbloepeﬁm?¢ ?Lhde’i-"-cdﬁ g (rllllt%rs Trot) of B Hyﬁﬁicﬁlugc g»fa& \A'ggé:ﬁkﬁﬁb péfasemas
re%@f:@ggio; ?tsci aesi ue g?@? gmglcgpv Hp%edpwgsgsq,mg of heptane in
forovas W@Wﬂ@? ooty BRI il iy it
giﬁ?&fﬁi’- é ?(P l%) m(‘)IY? §'9‘§l d) of racemic CPTA. Resolution ofg sample gave results

consistent with those of fresh CPTA (entry 10 of Figure 13).

Example 37 _
[0198] This example illustrates a method for isolating (-)-CPTA from the diastereomeric

salt.
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residue of 78.1 g. The residue was treated with 141.9

g of water and 24.6 g (0.308 nol) of 50% aqueous

sodi um hydr oxi de, and the solution was heated to

reflux for 4 hours to give a racemate by chiral HPLC

awelzgeiiz2774he sol ution was cooled and treate

m, of 1,2- dichloroethane and 32.0 g (0. 325%&,§£00f%%616

wlwmyériﬁ»@hhb fingk veith aimaghietic mgawggcuafgf@a ithal®,040(73.7 mmol) of (-)-
V‘iﬂqﬁﬁ a e 80.1

%ggRtreat egaag alﬁﬁ’ g?gf’@“‘ﬁ’ébﬁf‘ ﬁ‘é Waéerﬁ’éd%‘sxﬁg%e‘i‘"ml) of 37%

maimhmcgwme Aftes batnpiyte dibkitutivg bf the W85, itsIbwéas egne é%se was

P e A o 2 i et e e

lagsag a9 E28. 28 bf thé
SR e gOuTaLEgl 0 otaPug k9. R el o

entr
g&%ésﬁﬁ Tydony ind sdighloreethans. f or i sol ating (-)- CPTA
fromthe diastereoneric salt. 43 WD 2004/ 112774

04/ 019616 101991 A 500-nmL flask with a

mfﬂmg etT[ﬁsC%{Fk&” Eﬁ@&%ﬂ%— %as €, ¢ hlg?{ %f ﬁ a%ctgrlealanolamm

di t t d 7.6 g (77
[3%"71!4707:? hr e Biow ek aqmmmeﬂ'? ﬁ@%ﬂﬂ@t@m@@sﬂ&%ﬁtﬂ and s
shért patk dﬁsﬁnatﬁm Hehuewmh@ﬂge@maﬂb 6P BPﬁPao!\?ethaﬁcﬁ ke gnc?ﬂgced

shed with_ 10 of water. The coml

ug ﬁiéaagu%a@@pmgnﬁelgo 35°‘F-I@®béﬁ§§alyﬂedfas trdiqnidgvas heatere
albi@RinG c&hﬁﬁﬁtﬁf @Mll%ed? %1&11]&%%@@ cﬁii'&ked a2 héult@bperature of

t heory)  of a so

alipfgmm b tﬁ afferd 2@2& BiP2%% wo{/mm-maemmmm as a clear-

ligkigustrates a vacuum purification of
N- acetyl et hanol am ne. [0201] A 50-nL round-bottom

E&% gagﬁqui pped with a nmagnetic stirrer, heating mantel
10 short path distillation head was charged
[0202h THis @Qargple iliublraesi nidtRid Yorroaubine(- Pidofehaag ed  under
a vacuum of approximately 0.8 ton. ubbl es forned as

[oebyy | Amodnm&%na%a&&ﬁﬂaswl W%eﬂgst&%gﬁﬂggﬁo&dm 35.5 g (65.4

collected. Distillate was ¢ ed at

mmoRod the O GPBA / Ca‘ﬁﬂ?—&mﬁms@repmalo st (99.4%héed 890l A12-g
Bt 5038 6 36T 0L OLAT Yy 6 et

liquid
hYé!rqvblom @crﬁoandghmmm waq stirroi al avhlsiexstttempcr 26 3 gide ﬁﬂmm

D Typ s Reah® oty g PRERE sp D sl e

D msenvmed ® mebitue( 2643 Y¥ethin dlSé&&dﬂn 4.6 Eo?i ,2-dichloroethane

anll iR ool gshn S bowimagnsagel sk menepetcabirer and
fitted dnmereﬂum distillatiGshdall] HPEC ashy 3fhe 8MutibCRRES £4.00 £(d69 mmol,

109‘% of ﬂge\g%)%lf'%%&‘ﬁt To the solution was added 7.5 mL (100 mmol) of thionyl
chloride, and the solution was heated to reflux for 2 hours. Heating was continued to collect
6.1 g of distillate. The solution was cooled to ambient temperature, then chiiled in an ice bath
for the addition of 25.85 g (251 mmol) of distilled N-acetylethanolamine (KF analysis 1176
and 1288 ppm water). The temperature rose to about 26 °C after the addition. The solution
was added slowly with stirring to 9.90 g (71.6 mmol) of potassium carbonate in 36 g of water

chilled in an ice bath. The maximum temperature reached was 15 °C. The reaction mixture

was rinsed in with § mL of 1,2-dichloroethane. The lower organic phase was removed and
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phases. The | ower organic phase was renoved and washed
wth 7.0 g of water. The organic phase was evaporated
to a residue of 26.13 g, then dissolved in 55.6 g of

1, 2-di chl oroet hane and placed in a 250-nL

rwmﬁobﬁtﬁﬁmflask in a heating mantel with netic
stirrer and fitted with a reflux / di stlllataﬁcg:ﬁ‘%ﬁué'é(ﬂl%m

e SO found 22.0 66. 7
?a%g ?}ﬁtﬂ%’i% eory terbﬂ%?%ﬂmn%’s ?Y‘FB"’?[?S L‘]g G‘g' (mrgﬁ &Y The oil
7w8s Mte(dlﬁﬂl mﬁhepa‘and, ndhy bolvefnhwwfeﬁeveda@ gﬁee bfss gofa sohd
ux for ours at i

t f
SR B B S0 S e o e 2.1

saf asolid residns, TieaoRd wb@d:@d&%@ﬂi%ﬁﬁﬂ’@?ﬁ—ﬁ{oﬂﬂrﬁj tt4heg then diluted with
e bath for the addition o

hilled i
C ' dﬁwﬁ?@s 3L o Dvnronegel 2l &34aml; obheptane @mlmtc(«ﬁbwnt temperafure
agmbyﬂnﬁsl&&y 6A tﬁa@lsléh%ﬁ&nﬁ Yﬁﬁk@&lgn]g Qﬁ%ﬁéﬁ?%@% rdfifing for 2

rose to about 26 C after th add e sol ution
Vi, tag selidsyasdsalated byvageym filtration, un@%dgﬂtl@9(g7ofh€ptmepin)d dried to

Og‘weOMﬁSngsu @:ﬁﬁ&b%@%%}éidg,pﬁf ﬁal&fené@@tﬁ Q&q\%fﬁlé enfig wé detected by

ice The maxi mum ure reach
'Fﬁé‘alrfﬁ%l&at@lysm(ﬂﬂ.ﬁ‘léee)mas rinsed in with 5 nL of
1, 2-di chl oroet hane. The | ower organi c phase was

r[omyemmhssa%fm 2004 Jx%ﬁ%flmﬁﬁ &kﬁ@&ﬂ%&&%%@ of halofenate

iggg ‘(Ep 87 of water. The sol ution
ap EPEGPT. a‘pggo!gﬁxpt wag eveggatga a@q 12. 4ﬂ~@oﬁh¢ residiseswas dissolved
i
o . Q00 SP A Rgfes U Tn Big ovnio
m‘aﬂm@p&%@a 2 séurmwmpﬂmm andeechatthanddin solid travaslected,
d
BB b S PRl e

nlofenateiang 3996 @Tmmm@ amzbyals, 3966 Wee):bff t(@@alﬁfeﬁ?annn@ Bsbay of
(0] n e rature
o0 80 B 0B Ay and st At 8 B Sme S8 Pelsbmats gna

3ﬂ3&fﬁsumomat.mwfmerA.Stlrrlng for 2 hours, the solid

was isolated by vacuumfiltration, rinsed vvlth 29 g of
and dried to give 14. 219(342mno| 52. 3%

@%‘fg d).,of (-)-halofenate. No ( i hal of enat e was
Lot 2P lerd]lysimates ppmetharh firjeolating rgemisyGPI) sodiutn salt.
02041 HPLC assay of 294.1 g of the nother |iquor and
{Ida mother liguags G6maatsohbnmenystalination aa@regryetﬁnﬁﬁmmntaxmng

] o RS0 ) SRR e AR pioiforachren o etpored oo

rmduepf ﬁbg.t Theregidvewss ditsolved/indib glof $2LdisHlor0etRige il Bédked with

288 AR b SR Bl el anig S The pougprommopisapvas

: empotaeqmtaaeemnedfair eegt T the irdkRiud wad adiiel 130 gomépana% 5%

d. 8 fenate and 3. 9% CPTA
(‘?ﬁ%"? By %‘9 5‘1.3/ ‘615 wg Ey ropridg.Sheialuiprag heatepiq 16l $hep abiowed to
ol :o?aamgemftexﬁ;mamw e h Hﬂék% Loy \egéﬁh ﬁl%%f@ﬁ’u%
§18 g hal of enat e ‘an 519%1 &thg was
is ygp tratlon rinsed with 25 mL of water, then dried to give 31.78 g (0.0901
mol, 46.7% recovery) of the sodium salt of CPTA. Chiral HPLC analysis found that the
material was racemic. HPLC assay of the 188.6 g mother liquor and wash found 28.3 g

(0.0856 mol, 44.4%) of CPTA.
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Exanpl e 40 [02051 This exanple illustrates a nethod
for isolating racem c CPTA sodiumsalt. 20 [02061 The
not her liquors froma resolution crystallization and
recrzxst allization containing in theory 63.9 g (0.193
mIOPYHBBIA based on the resol ution recover ypesaosoios1s
evaporated to a residue of 91 g. The residue was

2 d in 146 g of 1, 2-dichloroethane and treated

2o 75 . r.an . of . 37% hydrochloric
gjc i ? at ig"%’ﬁ%ﬂﬁgﬁ%‘ “d"%‘i“’g‘a’ﬁﬁ ‘g"tﬁmfgeg the solubilityind ragemis CPTA
foliwn saltsi due of 71.86 g. To the residue was added 120
g of water and 21.5 g 25 (0.269 nol) of 50% sodi um
[9208]0xA d60-mlihRatePjablict et W id Silelas Lhen
al .l orﬁe.d to cool jto anmbi ent ten%g?aﬁlﬁgt}%s%ﬁllgrgﬁcém%ectedma
’ieﬁﬁlzé‘ tﬁigeﬁfg? bathad @fﬁ;d wiith 4 8feoofitiegiraoain Oﬁﬁglséoﬂn'%m\/&faﬁ and 200 g
oSt h Yeipd dAsed  wi 0

er, then dri e%o‘ gl%%gi:'?%f g}ﬁg@%fﬁﬂym?mﬁ@_fqm@emun

t
f@@&\?@?ry‘ya»@huttﬁé apd the solidswstallowediid Bttle @t 30ahin HPhEHH was 9.4. A
HPLC

- terial.,  C.
s saolcUl e subBhat U8 wllBV e syl it i S MoE stibacaeniaile, ma
the @@@omaﬁgﬁuﬂ by IMafllﬁa@ally@i&.ﬁRﬁﬁszi% gb?s x‘jéﬁﬁ%h’l @Zu%”at 19°C.
Is exanpl e

A T B oL i e
fRyeatire, AR TA g Fodi ' i T
B etr:’d resig gtdﬂﬁaiﬁﬁédgd %%éﬁg% tﬂvﬂé\%r temperature.
cohnecy gﬁ’“’ta&”d;mg &t ARRE Aemnerptiig ba thesddition 0050% angewh sodium

hydroides sk oRilydibifas QAR 31923081 W 2P 108 3% Jothn in

ath tenperature’was Warned

f er,_ The
F%H’gsm@ﬁgﬁ‘fd&pwas stirred for one hour. The agitator was
shut off, and the solid was allowed to settle for 30

Example4he pH was 9.4. A 0.3036 g-sanple of the
ted 1t0.25.00 nL with

di |
O oDt Exaffie LG o S pieico it Ohaliyoniges
| ysi lySi ted at 47 C and at 19 C
“’%"zAﬁﬁ 530y b Besls PANGRPPA vt rapansti Sirem snctnt mante]
‘wasahargédhivith 1, . Pendid DS At d
| %:;: @ of V\?‘E o O PR A (B oPARS et Bt vt nd 421
8648 %%%é? Ehpeicqussodium hydewoxise. The shury masbetkdito 50.8 60 °C. The
Hdf thves SRRRA i labys R R ed ¥ Ay
f gl mlﬂﬁg(gdi e 128 YIRSl (A o O AR BT and
03% of fap mn@mtwiav@.shmub refhuafor Sthoiuics.NClifil HPLESualysi
st TG0 BT TR e Aot

ambiept tpmperhiane BPRroXiBRMHHIS0AnD 60} Ddidhrbsthaae Wa® R del 33H the pH was
heati ng mant el

adjflet tB@?éjngé%E Aadin bR %&(%1_1@5 VA gqu?hlgﬂqﬁgid@ T argamic

.“was char

 PhasgBagesipeinicd 1Ra Pesliue b1 610 £ The ARdudwasltreated with 25 mL of heptane,

warmed to dissolve the oil, and then cooled in an ice bath. "The solid was collected by
vacuum filtration and dried to give 5.10 g (15.4 mmol, 88% yield) of racemic CPTA. Data
for this and two similar hydrolyses are shown in Figures 17 and 21.

[0211] Similarly, heating 6.75 g (16.3 mmol) of (+)-halofenate with 0.65 & (8.1 mmol) of
50% aqueous sodium hydroxide in 67.5 g of water for 2 hours at 60 °C gave 37;5% of

- halofenate and 54.2% of CPTA. Heating to reflux ovemnight gave 92.1% of CPTA and 1.1%



f g (52.6 nmmol) of 50% aqueous sodi um hydroxi de. The
slurry was heated to 50 to 600C. The 20 pH of the
resulting solution was 12.8. Chiral HPLC anal ysis

shﬁg wed 80. 4% of (+)-CPTA and 10.5% of O CPTA. The

S0 812?064’[1"%‘5 heated to reflux for 90 ninutes. PCRIUSZI04/019616

l(_| %{fﬁ@%ﬁ' 3" ?)ﬁf‘éi/ﬁv% Ofé%ﬁ %%;KF @L()é agﬂ@g‘cmg aréll g&g;{%gratm of (H)/(-

t OFpRF At ure, approximately 50 niL of 1, 2-di chl onet hane
was added, and the pH was adjusted to 0.8 by the

aBkiainbRU3 of 7.3 g (74 mnol) of 37% hydrochloric acid.

Tq%l Eganl c 25 ]ghase was evaporated to a residue of
13 ks eramplg dlustiates prepaeationl ofi-1-hal@Bnand wisk rebeefyedtahe (-)-

Dt noGhE LEBRR b AP kel ek Pomeltaion ot iquors,
PR A foaiPuchs Bty denel runinevenhamsed with 500 g 523

h;nmcxb] gfsbs(-)acem lnomtg D;BsasE Hﬂitg&ﬁm&?c ﬁﬁ@ﬁll%eé),oﬁzhlg]of 1,2-

in
niﬂﬂ h%gen gﬁ t"f‘?t% 9@5 3@8 Iﬂfﬁmgmﬁf hyd@hfbﬁe/amd The organic

aptme@ms statemeht/ Hisned W 7
. a ng C gave_37. oo g?mﬁhog%g e(ralﬁaetn andmfzo["r ngyl%foum'b"“om

10 %ﬁflpﬁ@aﬂ@ it 3 magnstie stirfagn A refite’ dOBillarin dbad3Pasttached,
aﬂ:d
o ﬁﬁ;@%ﬂ%%%é&&ﬁz §€I4 PRRRC SEARAS, Rher cooling to 40
aﬂ’§§P]§“‘be'Hﬁﬁjdlh‘I¢d80th:?/5mL 8t aﬁmhmahm)le, G AL mEXBstth@ol) of
ﬁoﬁ)ﬁ tidd Wadad8 RAG helu‘ B3 R Mnoh SN OBE2.6 g of

4
enat e h rec ov
rdl%élgf@, b sstleeeaseoaled Blaintxceflfaﬁmbf the d£ )m’e G GHa8, £8(374

I Sk} B AR N oo iapic e ronptog tesaéer@w'ar%e%r%%”m 1g°c
Joriae fhe @Odtich, Anmg :s?mﬂé ot/éiﬁog/gt;a} m@a&ﬁ tér%%atﬁ%e B Solution was added
g‘{‘%ﬁ"%}“%&ﬁ%h 8 of B@awhﬂb?afwf@ﬂn 5 bw& 03 wetegcl(lm imamicy bath. The

o psse .
RRELE, ‘”?’é’ﬁ E“&ﬁﬁ?é@kﬁﬁp%%‘g"‘g ol a0 ol phes oo of

S BoP brranatysis) sek evaporateth epdn cmbpfﬂﬂ.ﬁtga treated
20 with hl33ag Uaﬂdp%b el dviited @ of il UXad3 1 B LERLLAN. Bedllec)veq

v\%si attached,  and t e solution was
814 gol-prgpanol Md@ﬁl@rgﬁ!/toah&sl-iu Hottomalnein Ahtter alROVitHIR0t of

If’thangl vtv:atl’?%gcrl oetqﬁ?he %15 ﬁ{m g &b n‘ﬁéﬁ‘)“ ab{ Qé/ﬂﬂ‘i‘ ®1yA °C. The
S@hat!@n beeemedieznatl@3dC, aﬁﬂla&hlcmamtrjé ﬂﬁ’f&f ?tu?ﬁc u'ﬂ]]g Mid lzvats isolated by
i stil])ate e solution
vaohl? Slof, SR\ B Hr Rpant b ol Zaemmpanoh aod drd
25 tagive 24.0( ¥20, ﬁﬁnmwﬂﬂ% yiekd, 95.53% by BBLC) of (- halofenate (99.9 %ec). The
3P|5 %erbgt% rtlhanol e. .The reacgtlon terrFera ure
7o o and jigs sRjut9RecoRtrming Lho5 3§érmlgolu) of lnalngfcnate (883

Yok amd i g€64ﬂﬂhﬂ Nﬂnm@%&ay WS %&@iﬁ £21.5
"pot 47 @F21.57
& 17 fesile st Bt to BTG i 106 miep et bt 516 E;‘nﬁ;ixrnol) of 50%

aqueous sodium hydroxide to give a solution. HPLC analysis after about 10 minutes found

30 '83.6% of CPTA and 0.3% of halofenate., The solution was cooled, diluted with 50 mL of [,2-
dichloroethane, and _the pH decreased from 12.‘7&to 1.6 with 7.3 g (74 mmol) of 37%

hydrochloric acid. Afier washing with 30 mL of water, the 72.9 g organic phase, containing
11.32 g (34.2 mmol) of CPTA by HPLC assay, was evaporated fo a residue, treated with 36 g
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30

organi ¢ phase was renoved and washed with 51 g of
wat er. The organi ¢ phase (85.2% of halofenate and 6.1

% CPTA by HPLC anal ysis) was evaporated to an oil of
44.3 g, treated 20 with 133 g of heptane, then
eVWEFHAITA4 t 0 a solid of 43.3 g. The solid reptEyRoiRfsic
dissolved in 61.5 g of 2-propanol and charged to the

10fhepiene: e ayanpratedda e rasiduabb i Tike BBGesideiwashiRBIa6HEn 38 g of
. Ihen at

, d.at,3 in to 20 at .

\J’-@ %&?Eé@}&gccwﬂ‘é%g‘géoﬁ%u‘{‘ﬁk B&Wm na‘flﬁ’?o pveq andzhevesidual oil

aliggolyed ini3¢I18 sxofimethyléywlakexhnat AA bil Gormbl ith @bblshey nEsol}/ent was
(0]

. il ti d wth 40
RERRAER B et A ot lond LRI g gs et or.
QiGRTAN® (BJL(-Jralib Of 66.98D). Fothe Milloshat ﬁﬁbi&%"(&xﬁ%erﬂﬁﬂle%ag Qdded 6.50

-3 hal of .9 % . Th 395. 7
%r%o L@E@%‘ﬁ%ﬁf?ﬁ ﬁ??ﬁ”&oﬁ?’gzﬂﬁﬁl*rgye@nid%f%m?ds gl‘oée smrrrm Yas gfarmed to 40
PG with a1iding, thélBeodicd 48 81 icB Bsth in ?‘8 ch{d%ol}atga]g)lr % F?@g@&tinm,

by HPLC, assay, was evaporate resi du
&?éshf"ﬂ I O erenoh and Giedto 280 159WE (25, 1080l of)-GRIAITAF D-
Bad dasrddniefs sMWﬂch&éE%B%dsw%/% ye%]g)?e(eg? Ioggl]g Eﬁ.%;gg))%lsg? initially

{?gﬁ%i ve a solution. analysi's a
t d8e O (ndCRA sioneds 077/0P86 HROCAsAYo theltd] 3at@Rcthé liquor

3 ,.diju ith 50 nL of 1, 2-
o0 ke TolRP4 AR L mitol 2t FETALWhies corfornonss i dmee of he
09 gofsall injtiglpdiondad] ) of 37% hydrochloric acid. After

washing with 30 nL of water, the 72.9 g organi c phase,

Exanipleiddi ng 11.32 g (34.2 mmol) of CPTA by HPLC assay,
0O a residue, treated with 36 g 47 WD

e or at ed , 4
[%'(Sﬂ/ ﬁ%ﬁﬁ“@g? UE2150a PotTs I8 reppveringtGAdR D-Base from CPTA/CARD-

Breapdir ated to a residue of 14.9 g. The oily residue
was dissolved in 38 g of heptane wth heating. .

 (628).' D919 P8 ool U 3 WAART: S ¥ e 3 8016 ¢ (0.145

resi dual

el of iyl CBPAACHIRD-Buse aiild, 23708 Ol aohbroe@iahd, 4d STHE of water. To
and, r ce h 45.6
SR M3 LR C rocblopt peidosvBe smeoctom ases,
The iPH t@P_ Xha aqm(tﬁb)a&ér?as{wﬁ. i'ﬂze@tfwel' Qrgaﬁﬁlajg}dwgg %Iﬂéjggd and washed with
| at, anbi ent_tenperature was added 6.
lgg‘&.%é “pr?ﬁ‘iﬁ'l ;"h%?"”i‘ﬂiﬁedﬁq%nﬂé phase {140 J\e) sies freated with dz.g g (0.161 mol)
off % rapheouklrediatmtiydyo R ' Mg
e ool R HARE P oP b e Ml e
agg Eiﬁ?ﬁiﬁﬂ‘faﬁ fiRsad; Wit 25 b of waterandrdripd tp give 30.79 o (GibS molp98Y;,
c6bvieRd of QAP %ol ) of (-)- CPTA/ CAF D-
’ Baggqgi gﬁgg&ﬁi{” clﬁg":\ll(lt%?'ﬂv\,ﬁm Zzorregpgnds to 28%

Elepfygry of the 50.0 g of salt initially 10 | oaded.
iﬁei!‘("-!-‘)./ (-)- CPTA ratio was 1.77/97.86. HPLC assay of
(02163 JBhissekagplenillivtratds b grieess fatecovasiy CAF 1.BaR fﬁdﬂm% resolution

métherd; 13.1 mmol ) of CPTA, which corresponds to
no%&qg?rgt he 50.0 g of salt initially | oaded. Exanple

107101 60 el BRI Hs PO w3 20 SR kCAB D Baso i
240 g of 2-propanol as described above to give a 74.7 g wetcake. The wetcake was
recrystailized in 218 g of 2-propanol to give 32.35 £(32.8% yield) of (-)-CPTA/CAF D-Base
salt. The mother liquor and wash solutions from the crystallization and recrystallization,
theoretically containing 40.32 g of CPTA and 8.23 £ (38.8 mmol) of CAF D-Base from the
amount of salt obtained, was evaporated to a residue of 72.9 g The residue was dissolved in
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[0215]. A 1-L round-bottomflask with a magnetic

stirrer was charged with 50.16 g (0.148 nol) of the

(-)-CPTA/ CAF D-Base salt, 237 g of 1, 2-dichloroethane,

and 80 nL of water. To the slurry was added 15.2 ¢

(OYO3e+mmtr4 of 37% hydrochloric acid, giving pm@oml%m
ueous | ayer was 1. 2.

phase he pH of the a
 PeGRs otk dihioloegrs SAad. &m@ad 40 @RS mlwf‘tB»ﬁ"/ZIydmshlonc

nic @f Thiddq agﬂﬁ @as(e&
tréat ed W%Oﬁsl}gﬁ'\%gw 161 ?Hﬁ“gp queous so i the
nafditioniofd.-38 & G%%@WO& af S0%faquepug soditehydesiret |'Iihg r@hltmg slurry was

bterkd g 301 Rfeclaod Algyfhotifond y AR08 el 12337 s mitol, 873
rréméﬁﬂcbfmeﬂnﬁéékM@Oi@D 4-161.0 O). Exan'pl e 45
25 [0216] This exanple illustrates a process for

[Iﬁgﬁierﬂ {48@%% oﬁt@%é}% I o%?@ %‘? 2 {ggtg#%gsc@%& ; %ﬂe for
nbmbdakmrbwpdsh; o 59 tigat Qﬁncéﬁé&o@{fﬁﬁﬁihs bfbhaxgé.@naz@i thereof will be
Bl SBES rB SE Ba 0 e b e o g of

ﬂnpa i ah®@scBby 6f B aptendbd cBem 8%
% él:A b SD— %ase Sﬁﬁén ﬁ\?més AIYP@Jtht‘oﬁ; Sgtfnts, agd patent

fratons Gitsddiceein a1g Rerehpi m@mygrta@rl |bw referpasn uaihdxr entirety for all
egpbystal | ization, theoretically containing 40.32 g

of CPTA and 8.23 g (38.8 nmol) of CAF D Base fromthe

anount of salt obtained, was evaporated to a residue
of 72.9 g. The residue was dissolved in 48 WO

2004/ 112774 PCTI US2004/ 019616 265 g of

1, 2-di chl oroet hane, 50 nL of water, and 4.0 g (40.6
mml ) of 37% hydrochloric acid. The aqueous |ayer was
separated, and the pH was increased fromO0.6 to 12.3
by the addition of 3.88 g (48.5 nmol) of 50% aqueous
sodi um hydroxi de. The resulting slurry was filtered
and the solid was collected and rinsed with water to
give 7.12 g (33.6 mmol, 87%5 recovery) of CAF D Base
(mp 162.4-163.0 C). [0218) It is understood that the
exanpl es and enbodi ments descri béd herein are for
illustrative purposes only and that various

nmodi fications or changes in light thereof will be
suggested to persons skilled in the art and are to be
included within the spirit and purview of this
application and scope of the appended clains. Al
publications, patents, ‘and patent 10 applications
cited herein are hereby incorporated by reference in
their entirety for all purposes. 49 CLAIMS 1. A

met hod for enantiosel ectively producing a

a- (phenoxy) phenyl acet at e
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conmpound of the formula: 0 0O R OR7 said nethod

conprising: (a) resolving an enantioneric m xture of a

a- (phenoxy) phenyl acetic acid of the formula: 0 R O

OH \ ~I X using an.enantionerically enriched chiral

am ne conpound; to produce an enantionerically

enri ched a-(phenoxy)phenyl acetic acid, wherein the

total amount of enantionerically enriched chiral anine
' conmpound used is |ess than 0.5 nol@QELARMGI val ents

wi th. respect to t he a- (phenoxy) phenyl acetic acid

compound; . (b): ﬁ%u0|ng an enantionerically enriched

act i vat ed &t £Hypivsrlrively araducingiag-(Rlepgayiphensigeetate
com@oum§8ﬂ$@ghhﬁg the enantionerically enriched _ _
enoxy?phenylacetlc acid wth a carboxylic acid
act | vatl ng reagent; and (c) cont actl ng the
enantiomerical Iy enriched activat edfa- ( phenoxy) phenyl -
acetic acid derivative wt ;0f the formul a
(R7-O,Mto produce the aﬂﬁ(p enoxy) phenyl - acet at e
conpound, wherein R is alk orhgl oal kyl'; X is
halide; R7 is heteroalkyl; Mis égen or a netal;
and 50 the subscript wis the oxidation state of M 2.
said methotheomprisiegi of C al m 1, wherein the

a- (phenoxy) phenyl acet ﬁ{erfo unde 1 ﬁ%eﬁ%gynﬂ%‘&%c acid of

the formulﬁesol ving the enantiomeric nixture of the
: a- (phenoxy) phenyl acetic acid conprlses

-

[\\ O OH
&
\\l
X

using an enantiomerically enriched chiral amine compound;

to produce an enantiomerically enriched a-(phenoxy)phenylacetic acid, wherein
the total amount of enantiomerically enriched chiral amine compound used is less than 0.5 molar
. equivalents with respect to the a—(pheﬁoxy)phenylabeﬁc acid compound;

(b  producing an enantiomerically enriched activated o-(phenoxy)phenyl-
acetic acid derivative by contacting the enantiomerically enriched o~(phenoxy)phenylacetic acid
with a carboxylic acid activating reagent; and

(c)_ contacting the enantionieﬁcally enriched activated o-(phenoxy)phenyl-
acetic acid derivati:‘/e with a compound of the formula (R’-0),M to produce the o-
(phenoxy)phenyl-acetate coméound, |
wherein

R! is alkyl or haloalkyl;

X 1is halide;

R’ is heteroalkyl;

M is hydrogen or a metal; and
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(a) producing a crystallization solution mxture
conprising a solid enantionerically enriched

aci d-base salt of a first enantionmer by contacting the
enantioneric mxture of the a-(phenoxy)phenyl acetic
acid compound with the-enantionerically enriched

chir am ne conpound. under. congditions sufficient to

pr odgb‘aes‘%ﬁn?ta‘{’irl%%ﬁf’x’tdﬁgo%ﬁﬁﬂ[frﬂ%%f first enantioner

to the anopptmofod BECHEGINGHBRMHQHES B} e

at | east abour%1 3?1, ergl’n tﬁégﬁ et ot atfe'ng)ng@ ﬁ?fﬁg%&‘ dtecompound
is {-)-halefeantei oneri cally enriched chiral am ne conpound used

is less than 0.5 no . equival.ents with respect to . ]
. the a:( phgﬂ&mfgﬂ% Hb&[ﬁ‘é‘@tlh WhigsiB g 58 &%deamng(ﬂbf) enantiomeric
; at | .Gk ALl 6l alt of the first
InmnueEﬁggﬁ¢%ﬁg%”§p@#%?kgggo ﬁ??@%ﬁﬁﬁ%kture at a tenperature
wher €a)t he proheiny 4 atystallizafior@solagortmbasesahiprisingtdwlid
of the_a-(phenoxy)phenyl acetic acjd

. _secand enanti oner ]
enantiomggal pphed Aeidrbass silepigufist snaniomer by sontaeing the gnanfiogeric
. i U ; S |

mixtore JERHO PR, T tacHRELR Port By P o haiRior g cBHched
chiral amsiod ¢ampnadtundsretinditidny sefficicin esipdict tha s&ticsel the efouhte first

. firs enantior%r conprises: (i) heating the solution .
enantiomgy o e @moyntok agenoat Grantiomerdi fhessaltie ddaast aput 3:1, wherein the

- total amoufRfPE&RARHS eﬁ{ial dnirfcfidd ﬁﬂﬁ@&n@ﬁ@é&nﬁdﬁﬂd%é& is less than 0.5 molar
subsequently Towering the solution mxture tenperature
equivalerttowithtrespeer atthe e-(phénoay)ghehglacétieaciicdmgdundn
tenperature of the first enantioner to an _
enantibneri cal | y enriched a- (phenoxy)phenyl acetic

aci dgno. - A _ ej [ . |
of s8lar atvariiplBesdlla S EBANI B §infiphkf Rolhhe solution
mixture abadahponire wheredhe caicedirationso ft amrgeii-biserselt € tie secormib@Matiomer

a saturation tenperature of an acid-base salt of the
of the a-{(BRERARIENIACEHEAON compAdis PRGPTdRIcTy s pAtYration pewmb

conpyi sin r oMn

Femodi ng. She B ofalnd, SALCH A o IR B
crystallizstin sbhattmombase coaipkisivl thdisolid éragtiomBasdllyameicheddcid-base salt of

~ The, method of Caim6, wherein the enantionerically

the first epAIiAMESOBPIIET:  ani ne conpound used in produci ng the

aci ase i e | :

Fecolby eqtedin fy shch el BRREHEE Bl e nygleation
teniperatuft af anfitst ehautidieer; ammhpri si ng racem zing at |l east a

pormign of . the second.enantioner in the separated _
sol Ui on FHbseqneatyJowemeihe solytion MIXWEGFEPeraiReite Adgmperature

at or beloég;qtg% Pﬂcl@ﬁf’oql' teﬁlpgi;ﬁrﬁ'g %gm%%’gpefg{a%igf.n@ & an%%&énﬁeﬁ&?ly ep’riched o-

‘ I onmeric
(phenoxy)phenylacetic acid.

3. The method of Claim 3, wherein said step (b) of separating the solid acid-

base salt of the first enantiomer is conducted at a temperature near or above a saturation
temperature of an acid-base salt of the second enantiomer.

6. The method of Claim 1, further comprising recovering the chiral amine
compound by removing the chiral amine compound from the separated solid acid-base salt of the

first enantiomer.
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(phenoxy) phenyl acetic acid conmpound used in said step
(a) conprises a racem zed a- (phenoxy) phenyl acetic

acid conpound. 10. The nethod of Claim1, wherein the
chiral am ne conmpound is of the fornmula: ORZ OR3 Ar

R4 Il R5R6 wherein each of RZ and R3 is
| ndepend : 1 - and .
w tht at onbe PR ARTRES. ShetinQbwiifo MR sty HGRALI hira

amine cofpb@idesedlih produbigTheé aiil-bafdsaltsofR3yidrsbgoa) osmptisey lthe recovered
) each of RS and R6 is independently hydrogen or alkyl,
chiral ampye copwo¥RdR5 or R6 is an ami ne protecting group; and
Ar is aryl. 11. The nethod of Claim1, wherein the
_ ?n_' gf@t?goé@@ﬁﬁ%ﬁﬁ@h& 2CufhércoRiprisBARbLAIRLY & least a portion of
the second endrltoner an (i@ separhted sohatioh myik pine by xg)tpéterpthe setond enantiomer
ithab acid, said nmethod conprising: (a) producing a
with a base, v st ol | j zati on sol ution mixture conprising an
enantionmerically enriched acid-base salt of
() - 49.chl otRe Arefhdd delCIbitt 9 HERERXALHERBMLAD SAYhAS 6 th o.-
acid by contacting the enantioneric m xture of
(phenoxy)phetylecaticacid Smpdund usedinetahl/dteh () eamppbesataaemized o-
~acid with less than 0.5 nol ar equivalent of an 52
'@heﬂoxy@ﬁslﬁiﬁmraic@afmp%'ﬁﬂi ched - -
(1R, 2R) - 2-ami no-| - (4-nitrophenyl)-1, 3-propanediol in
abo 4 j :
) G Rl o Sk T SR B (AL iy of the
formula: aci d; (b) separating the enantionerically enriched
aci d-base salt fromthe gl utiton mixture which is
.enriched with (+)-4-chlgro-
a-(3-trifluoronethyl p%a Ryl acetic acid; and
(c) renoving ) :
. (1R 2R)-2-am no-1-(4-nitr obfﬁaﬁyl )-1, 3-propanedi ol from
wherein the acid-base salt to produce enantionerically
enriched (-:)-4-chloro- a-(3-trifluoronethyl

phersestyyER:ad BEtindensofientiylpyirages. arsliisbcbidk’ U riogather vith
atoms to IO 0 o BB SR SR SRS - O T

equiRfal Bidrogén bedRyRf

(1R 2R)-2-ami nogz| - (4-nitrophenyl)-1, 3-propanedi ol is..

us e §a¢tboff Rr aad Reisdedependetlydudrogen or alkyl, or one of R” or R™is an
‘amine protecting group; and '

Ar is aryl.

11.  The method of Claim 1, wherein the o-(phenoxy)phenylacetic acid is an
enantiomeric mixture of 4-chloro-a~(3-trifluoromethylphenoxy)phenylacetic acid, said method
compriéing:

| (a) producing a crystallization solution mixture comprising an
enantiomerically enriched acid-base salt of (-)-4-chioro-o-(3~
trifluoromethylphenoxy)phenylacetic acid by contacting the enantiomeric mixture of 4-chloro-c-

(3-trifluoromethylphenoxy)phenylacetic acid with less than 0.5 molar equivalent of an
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14. The method of Claim 13, wherein said step (a) of
produci ng a solution mxture conprising an
enantionerically enriched acid-base salt of
(-)-4-chloro- a-(3-

trifluoromethyl-phenoxy)phenyl acetic acid conprises
heating the solution mxture to a tenperature at or

enantiomeggehecrgiobad I(h&tZRbﬁﬁr@inpelr -g-oitopbényh b3 (prypansidip! bmaleout 4 grams

of an alcol?cﬁ{)ctsg v%s%%rﬁwneg?gﬁi 8ﬂ8ﬁ’aﬁ’t [go lﬁo\é\%‘{el{; &]ghgr?%%é@mnglacetlc acid;

aci Qh)b as %eﬁﬁ‘itﬁng the Bﬁirfti%r[@%@aﬁ? efvidHROREIdAl A4k €alf B3 n @1% solution
above a saturation tenperature of an acid-base sal

mixture whith ihenr{chpd sithr(tH)-drdalorol6- (3=|1hﬁunmnianhiylplﬁenﬁbca)mneﬂﬂacet1c acid;
d wherein the enantionerically enriched (1R 2R)-
an 2-am no-1-(4-nitrophenyl)-1, 3-propanedi ol conprises at

| eagd) a Péiﬁ&nhﬁ?(ﬁi,zﬁ{?)@ﬁﬁhoZr-gmt ilenyl) 1,3- r%‘o%anedlol from the

(4-ni t rophenyl r opanedi I's’ r'e from
acid-base saftdo goodhcb asmtmatericelly emcdledt(e)pﬁl—(ﬂd))ro BZ(3-fifmomembibg-of
m 12, further conprising racem zing at |east a

_phenoxy)pﬁgwl cagid- (1) 4-chl or o- _
a- (Batrifhy %&{Hﬁ&b«bmﬁw%&@ﬁ% ?&%ﬁélﬁ: Rt %g@ﬁ%l.

in said step (b). 18. The method o alm 17,
t hel®naniThe methosl ofi Glaum ¢2 ofheremdbonod.47 molar eqmvalent or less of

_ rifluorome y henox hen acetic, aci

(1R 2802 B o PR BB T AL B S P fpegiegs-bgse salt
(3-trifluoronethyl phenoxy) phenyl acetic .acid that is
r acefli Zeghe mdthod of Claim 13, wherein said step (a) of producing a solution

mixture comprising an enantiomerically enriched acid-base salt of (-)-4-chloro- a-(3-
trifluoromethyl-phenoxy)phenylacetic acid comprises heating the solution mixture to a

temperature at or above a nucleation temperature of the (-)-acid-base salt.

15.  The method of Claim 14, wherein said step (b) of separating the
enantiomerically enriched acid-base salt is performed at a temperature near or above a saturation

temperature of an acid-base salt of the (+)—enantiomer.

16, The method of Claim 12, whereln the enantiomerically enriched (1R,2R)-
2-amino-1-(4-nitrophenyl)-1,3-propanediol comprises at least a portion of (1R,2R)-2-amino-1-
(4-nitrophenyl)-1,3-propanediol that is removed from the acid-base salt of said step (c).

17.  The method of Claim 12, further comprising racemizing at least a portion

of (jl*)~4¥chlc;>ro- a~-(3-trifluoromethylphenoxy)phenylacetic acid obtained in said step (b).

18.  The method of Claim 17, wherein the enantiomeric mixture of 4-chloro-
oi-(3- mﬂuoromethylphenoxy)phenylacetlc acid comprises at least a portion of (+)-4-chloro- o

(3-trfluoromethylphenoxy)phenylacetic acid that is racemized.
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