WO 03/ 082814 PCT/1B03/01033 1 PURI FI ED LASOFOXI FENE AND A METHOD FOR

PURI FI CATI ON OF RACEM C LASOFOXI FENE BY RECRYSTALLI ZATI ON 5 BACKGROUND OF
THE | NVENVb@Slog1ses present invention relates to a process from/Bemying
inmpurities from a racemic mxture of 1cis isomers of a conpound of Fornul a
|, cis-6-phenyl-5-[4-(2- 10 pyrrolidin-1

-yl et hoxy) phenyl ] -5, 6, 7, 8-t et rahydr onapht hal en-2-0l, (hereinafter "racemc

| asof oxi fene" or "racemate”). N Cis HO This invention also relates to a
purified racem c | asofoxifene, cis-6- 15

phenyl -5-[4-(2-pyrrolidin-I-ylethoxy)phenyl]-5,6,7, 8-tetrahydronapht hal en-2
-ol, (herei nafRBEFIEN EASQROYIFEE AR Al UBTHIOBXTFRe RERIFGFATION, PF | ed racemate"),
and purified | asofRA¢ERENSAEPROZAFRER &Y RECRYSTALLIZATION
(-)cis-6(S)-phenyl-5(R)-[4-(2-pyrrolidin-1-yl ethoxy)phenyl]-

5,6, 7, 8-tetrahydronapht hal en-2-ol D-tartrate, which is useful as an
estrogen agoni st/ antagonist, also known as a sel ective estrogen receptor
nodul ator ("SERM'). 20 Racem c | asofoxifene is an internediate in the

synt hes®2s of |asofoxifene D-tartrate, having the follow ng structure: WO
03/ 082814 PCT/1B03/ 01033 Babkdrounb art¥iat jveldibisof oxi fene, | asof oxi fene
Dtartrate, its racemate and proOCeSSES 1or € preparation thereof, are

di sclosed in comonly assigned U. S. Patent No. 5 5,552,412, issued

Septenber 3, 1996, afif drbsept invBhtRAlelbRs tPa BRe8IRr rdniiAmpurities from

a racemic mixture of cis isomers of a compound of Formula |, cis-6-phenyl-5-[4-(2-

10  pyrrolidin-1-ylethoxy)phenyl]-5,6,7,8-tetrahydronaphthalen-2-ol, (hereinafter “racemic

O/\/D

lasofoxifene” or “racemate”).

This invention also relates to a purified racemic lasofoxifene, cis-6-

15  phenyl-5-[4-(2-pyrrolidin-1-ylethoxy)phenyl]-5,6,7,8-tetrahydronaphthalen-2-ol,
(hereinafter “purified racemic lasofoxifene” or “purified racemate”), and purified
lasofoxifene D-tartrate, (-)cis-6(S)-phenyl-5(R)-[4-(2-pyrrolidin-1-ylethoxy)phenyl]-
5,6,7,8-tetrahydronaphthalen-2-ol D-tartrate, which is useful as an estrogen
agonist/antagonist, also known as a selective estrogen receptor modulator (“SERM").

20 Racemic lasofoxifene is an intermediate in the syntheses of lasofoxifene D-tartrate,

having the following structure:



Septenber 7, 1999. The text of these patents and all other references cited
inthis specification are hereby incorporated by reference in their
entirety.wowpigald y, drug substances preferably contain | ess/1BB01083. 2%
inmpurities, nost preferably less than20.1% inpurities. During the scal e-up
process for 10 conmercial production of |asofoxifene D-tartrate, however,
it was determned that the resulting | asofoxifene D-tartrate conpound
cont ai ned undesirable inpurities greater than 0.2% It was al so determ ned
that purification of |asofoxifene D-tar te to less than 0.1 %inpurities
was not commercially feasible at t pn ed scal e-up. Consequently,
there was a need to obtain an int@rnedi ate of Lasofoxifene D-tartrate, 15
having a purity of |ess than 0. 1A84j nmpurdib-taa&tte The process described within
the instant invention resolves i ssue. SUWMARY OF THE | NVENTI ON 20
This invention is directed to a™s ] purifying facemc, cis-6-

phenyl -5-[4-(2-pyrrolidin-1-yl et hpxy) yl]-5,6, 7, 8-tetrahydronapht hal en-2
-ol, which conprises: a) susPend r&eceni c

ci s- 6- phenyl -5-[4-(2- pyrroll

yl et hoxy) phenyl ] - 5, 6, 7, 8-Hoét r&hydronapht hal e-2-0l in a m xture of ethanol
and tetrahydrofuran to forma suspension; b) agitating and heating said
suspensi on; WD 03/082814 PCT/1B03/01033 3 c¢) cooling said suspension of
step (b); and d) Colllaecfoklf@\ealasdfbiufénalﬂrﬁaft'raﬂi its @aemate amdsprﬁeqiﬂseﬂjdr 5-[4-(2 5

pyrrolidin- Ietho 678tetrah dr on t In a
preferred ﬁ’?{ﬁ?ﬂ Xﬁ%’% a%“l %clﬂ,sgﬁg}co&rﬁgl%ra dtq‘zg E%BC%? uran has
about a5 4: §,560)41pEssuRdiSepibnten 3a1906ehed Uel. RatbradNors 948,808 issuedxt ur e of
et hanol angeEJteetmrb%P yd{ Q%Bu TRe texpgfsthgsbeoéjattenqs g’hc;‘ al}l&hgrnn%ferréaﬁce(s) cited in this

specification are hereby incorporated by reference in their entirety.

Typically, drug substances preferably contain less than 0.2%.
impurities, most preferably less than 0.1% impurities. During the scale-up process for
10  commercial production of lasofoxifene D-tartrate, however, it was determined that the
resulting lasofoxifene D-tartrate compound contained undesirable impurities greater
than 0.2%. It was also determined that purification of lasofoxifene D-tartrate to less
than 0.1% impurities was not commercially feasible at the proposed scale-up.
Consequently, there was a need to obtain an intermediate of Lasofoxifene D-tartrate,
15 having a purity of less than 0.1% impurities. The process described within the instant

invention resolves this issue.

SUMMARY OF THE INVENTION

20 This invention is directed to a method of purifying racemic, cis-6-
phenyl-5-[4-(2-pyrrolidin-1-ylethoxy)phenyl]-5,6,7,8-tetrahydronaphthalen-2-ol, which

comprises:
a) suspending racemic cis-6-phenyl-5-[4-(2-pyrrolidin-1-
25 ylethoxy)phenyl]-5,6,7,8-tetrahydronaphthale-2-ol in a mixture

of ethanol and tetrahydrofuran to form a suspension;

b) agitating and heating said suspension;



In a nore preferred enbodi nent, said m xture of ethanol and
tetrahydrof uran has about a 2:1 volune ratio. In a nore preferred

enbodi nenwp o3asxs14ri xt ure of ethanol and 15 tetrahydrof ur aoThes/abssut a 1:1
volune ratio. In a preferred enbodi nedt, said suspension formed in step (a)
is agitated and heated from anbient tenperature up to about 70C in step
(b). In a preferred enbodi nent, said suspension fornmed in step (a) is
agitated and heated from anbi ent tenperature up to about 65C for about 30
mnutes 20 to about 12 hours (b). In a preferred enbodi nent, suspension so

f di t b) i - j b 30 mi nut t bout 18
ormed in step (b) IICZ cool:g(?hg?rgg@ Sg]r%%ﬁfoﬁ%fg@b (P m nutes to abou

hours in step (c). a pre I ment, said suspension so fornmed in
step (c) is collected by filtration, providing purified racemc

ci s- 6-phenyl -5- [4-(R-pyr (e T o P s e i~ i B
yl et hoxy) phenyl ] -5, %’,37, 8- E:&ealtelrca %%%Iﬁgagﬂﬁdarlag%rpg_cglé prﬁ%n\ylj% ? I(zess than 0.1 %
inpuritdes. 1n another appedidin-t-wethoxxiehanyd®.6.58detrabydienapshalen-2fi ed
racem c cis-6- phenyl-5-[4r(2-pyrrolidin-1

-yl et hoxy) phenyl ] -5, 6, 7, 8-t et rahydr onapht hal en-2-0l. The term "anbi ent
tenperature,” as used here nmeans about 15-25C. The terns "unpurified

racem c | asof oxi fengy, . y i 30 i Xhd BB difygnr acemc
m xture of cis iSongrrmgcﬂé?feﬁlérg?@_B%ﬁgwggﬁ?gt!ﬁggr_epyF?ﬁnlﬁdélhn_1 Attt n.
yl et hoxy) phanghqut B 46! wlgne eaticahydr onapht hal en-2-0ol prior to perforning the

urifigation roce i N YR hi 082814
bCT/ 1 B6%/ 02033 4 Tﬁgagdé?frg}s'lre‘?%ﬁﬁ’%ggb?ggg’r{é%’ dreih g%"fﬂdz)ﬁté?hwaaarf&gﬁuri fied

racenat e, " hasabaut @@ hedlwneratifeans racem c

ci s-6-phenyl -5[ 4- (2-pygr ﬁJoF%id?éf%glé{j e BsymBRe WHid -mixird : & ethangl and

t et r ahydr onapht hal en-2-0 avin ess that 0.1 % inpurities. The term
"purified leiebydiuranhas@bodia 2dtvelumegatiqsed herein, means 5

ot aycr onapi hal ent 2ol e oLt ag e peren) S0 HHAR S sl e s
15  tetrahydrofuran has about a 1:1 volume ratio.
In a preferred embodiment, said suspension formed in step (a) is
agitated and heated from ambient temperature up to about 70°C in step (b).
In a preferred embodiment, said suspension formed in step (a) is
agitated and heated from ambient temperature up to about 65°C for about 30 minutes
20 to about 12 hours (b).
In a preferred embodiment, suspension so formed in step (b) is cooled
and agitated for about 30 minutes to about 18 hours in step (c).
In a preferred embodiment, said suspension so formed in step (c) is
collected by filtration, providing purified racemic cis-6-phenyl-5- [4-(2-pyrrolidin-1-
25  ylethoxy)phenyl]-5,6,7,8-tetrahydronaphthalen-2-ol, having less than 0.1% impurities.
In another aspect, the invention is directed to purified racemic cis-6-

phenyl-5-[4-(2-pyrrolidin-1-ylethoxy)phenyl]-5,6,7,8-tetrahydronaphthalen-2-ol.
The term “ambient temperature,” as used here means about 15-25°C.

The terms “unpurified racemic lasofoxifene” or “racemate,” as used
30  herein, means the racemic mixture of cis isomers of cis-6-phenyl-5[4-(2-pyrrolidin-1-
ylethoxy)phenyl]-5,6,7,8-tetrahydronaphthalen-2-ol prior to performing thg_kpurification

process (i.e. greater than 0.1% impurities). .



DETAI LED DESCRI PTION OF THE I NVENTION 10 SCHEME | O--~ N Cis unpurified
racemc | asofoxifene HO 1 EtOHTHF ND Il I \ cis purified racemc

| asof oxi fwoas/0s®L D-tartaric acid (US 5,948,809) H2Q Et ®dTNBD/01D8% artr at e
Il purified |l asofoxifene Ho | WO 03/ 082814 PCT/I1B03/01033 5

Lasof oxi fene is a val uabl e estrogen/antagoni st and is useful for, inter
alia, oral contraception; relief for the synptons of nenopause; prevention
of threatened or habitual abortion; relief of dysmenorrhea, relief of
dysfunctional uteri nEh&terheéulirified raceiniatef lagsfoxifaoe net “purifisidgacemmate,’ ds i n
ovarian dey t. : [y [ IcV, rowt h of
body hai r IRSIE PRI e s pREDESlL i Beo JEET o6 9

cardi ovascteltrahydjorwaﬂ‘@lenp? -elveavingdasathdt 9.1 bdmpentiesof arteri oscl erosi s;
prevention and {reat fhglanRloGis MBFARR DI4FAL TR0 LsE nOER! AlaRy OSat i C
hyper pl asia and prostatic carcl esity; anhd suppression o

post - pdr t umdisa8iSxphenyl-5(R)-[4-(2-pyrrolidin-1-ylethoxy)phenyl]-5,6,7,8-

tetrahydronaphthalen-2-ol D-tartrate, having less than 0.2% impurities.

DETAILED DESCRIPTION OF THE INVENTION

10 SCHEME |

O/\/D

() 1
cis O ) ) i
O ‘ unpurified racemic lasofoxifene

1 JEtOH/THF

C :
cis ‘ purified racemic lasofoxifene
HO

HO

2 | D-tartaric acid (US 5,948,809)
H,O/EtOH

I

purified lasofoxifene




10 Lasofoxifene also has a beneficial effect on plasma |ipid | evels and, as
such, is useful in treating and preventing hyperchol esterolema. Wile

| asof oxi fwoasios2san estrogen agonist in bone, it is an antceadaBogess i n
breast tissue and, as such would be uSeful in the treatnent and prevention
of breast cancer. Racem c |asofoxifene is the cis-racemate of | asof oxifene,
containing 15 two asymmetric carbons corresponding to two optically active
conpounds. Resolution of the racenate has been acconplished by
crystallization of the salt with R-(-)-1,1" binaphthyl-2,2"-diyl hydrogen

phosphate ("R binap"),o %ﬁé&rd \l}éﬁ% \enestrﬁﬁmégon%@@ﬁ&i %fu! Fc)@t/ntehb

5,552,412. Resolution o e was~al so accorrp

addi ti on o#liddotahcontraceptivni weliefdor the svrap@mS@fmengmtanrle\}ermpn |ot:a| ly 20

enri ched lief fd f ti | ut

cis-6- phentr]rquerref ?rfablturarl gtl)orgon rihef Pf dyﬁmengrrl)faBre jef of dys un%lo ? c%jn%'{lpr)]ﬁt hal ene- 2
- ol, fornblegdiag; 1renef9fa¢mdometrm§1§eemgldem hw@n dewomﬁrtmﬁémentrpfecr& Pat. No.

5, 948, 809. dlﬂmga%ﬁg{dﬁﬁ%\,& B%udr & JRORER irl ForREPR ?&ﬁs‘?n)aﬁweap Blich gl 1S

col | ected, provi pharmaceuti c acceptabl e sa
(-) cis- D- treatmeat of dastiovascular d’rﬁe@aeynrereatlomvbtmtmpnﬁrqffartemac@msmt hods were

| dt nl tartrat
Co 1 ase t hBrevitghrark HeaffiHt Bt odbonorcris FRMehl cbehion Al K e
met hods weeed prestatic sdraivpmeypbesityt ard suppresaion obpostpesumiagiationd  or
| nsuff @i eE&sq%&(f?Eé( alb Pééé%ﬁéﬂc(al?gﬁeé%ﬁ g@&@aiﬁg |éJ§|s Q?E@tfhms%?fgi hat the

desired urifrcatron (Ieéess nd optimal  yield were
obt ai ned bin traating pm* Dlﬁwﬁltmg@ﬁp@réweﬁtefg@@l@le\é/dS\HQ gefoxtangiiman ggrogsnset forth

in Schene t'a% &nti sy Wi Bﬁi‘égtftfg?%ﬁé‘?ﬁ aﬁ@&ﬂ&?f? B@ﬂ%efhﬁncom' ned

with a mx or# et han an rahy per son of
ordi nary smeltreaitmemtraedaretvemlqnlof@maﬁé@ar@e@ that the ratio of ethanol to

tetrahydrofuran may C}??%Bﬁf%s%o%g@rw ¥ thd OUR) ‘68@? tJ?Ta e, LahthifingS 1:1 to

4:1. WD 03/082814 PC I'n ste e resulting uspensi on
was he#d edtwa asymaheiie cathdisceprrespendingrta twe ept@pllytactmmpmmand agitated for

gr te::‘ renreagfr h%golgt?otn"@% RHLte $Os b%ﬁ'é’é&ﬁw&ﬂé}%d'ﬁg (ﬁ'ﬁté’ﬂ%%n 3fanE 04 With
y, however e suspension Is
R-(-)-1,1’binaphthyl-2,2’-diyl hydrogen phosphate (“R-binap”), as described in
commonly owned U.S. Pat. No. 5,552,412. Resolution of the racemate was also
accomplished by the addition of D-tartaric acid to the racemic or partially optically
20  enriched cis-6-phenyl-5-[4-(2-pyrrolidin-1-ylethoxy)-5,6,7,8-tetrahydronaphthalene-2-
ol, forming a 1:1 salt in aqueous ethanol, as described in U.S. Pat. No. 5,948,8009.
Upon cooling the (-) isomer is separated as a solid and is collected, providing the
desired pharmaceutically acceptable salt of the (-) cis-D-tartrate isomer in high yield.
Several purification methods were explored to reduce the amount of
25  impurities in lasofoxifene D-tartrate to less than 0.2%, including recrystallization and
chromatography. These methods were unsatisfactory, either because of loss in yield
or insufficient purity of lasofoxifene D-tartrate. It was determined that the desired
level of purification (less than 0.1%) and optimal yield were obtained by the
purification techniques described herein.
30 As set forth in Scheme | and the examples, unpurified racemic
lasofoxifene is combined with a mixture of ethanol and tetrahydrofuran in Step 1(a).
A person of ordinary skill in the art will appreciate that the ratio of ethanol to

tetrahydrofuran may vary. Preferably, however, the volume ratio is 1:1 to 4:1.



for about 8 to about 12 hours. One of ordinary skill in the art wll

appreciate that the 5 duration of agitation of the above suspension may be

ext ended weyong2si® hours. In step 1(c), the heated suspemsiTaBoi/@oiden

cool ed to about anbient tenperature weth agitation for a tinme period from

about 30 mnutes to about 18 hours. Finally, in step 1(d), the solids may

be collected by neans known to those skilled in the art (e.g. filtration)

and washed with an appropriate solvent (e.g. ethanol) and dried (e.g. in 10

vacuo), providing pulnftépetib), sheciesultingsuspensiorevwas heaied fiomiabiosiprbiedni ¢

| asof oxi f epe- Ay r 0 j ki Li&dPpdthvedndb ribed in US.

5, 948, 809, {ég? oVl %{éﬁ" tg%?éq{?gdc ?'stg@{(%tﬁc#éﬂ%h%tpgr't r at e.e A pg‘;ﬁggn of ordinary

skill in thinutestangol td abpyiri@diostse Rraterabiynbowenerdie sespeasipn ifolgitated

t et rahydr of ur t ur, i A rahé 90 wal F;ey,a@(?'t ¢haatHd agi tating

15 may be &gﬁéﬁ&_m&%gé@q@ﬁolﬁ%ﬁ i%‘r?sﬁgf%ﬁ%}?tshyn t%g scoap o) all?hi S I nvention.

EXAMPLES  Jratiernkefmgitationint thevabmve suspespige nay dej extended heyongalihoyis. dp

enbodi ment i Lion; bt HRSISH tdRodrailitd wiihe

speci ficat ?tgﬁ,%?cl)’%? hg?tﬁggﬁfﬁ%“’g'ﬁﬁfsﬁ@%‘ ?c%o‘i’ed;tﬁ;a btr%gttnner. I%(AR/éPrhli{llEn}élvf 25

Puri fi cat i agitatibn for a-tisngiesing frog gbpuf 30 minutes! th @beut 18oetsh dhinglipHe sigpl -

5,6,7,8-te | SRsds | : lsiil&d 5 af uran 60 grans
H@WQE&BQ%%@ c?ﬁ'%%?datl)y Wbt notnfeb ieeels |Lé°t§1|53ﬁé/ rgﬂ_ o,

of unpurifi racem c I'asof oxifene was conbi ned wit _ et’hanol and
76. 8 nl t efiltrationd aod washed Withearr appoariatgysaivespers iefiane anthdded@- ;itn 30 about
65- 70 nd I : ; ; ol ed to anmbi ent tenperature and
agi tatcledéll f5@3&%&%&%@”&@??%&?\@%& )Sfl?ﬁg The solids were collected by

filtration, washed Th¢ perifighracepsc lasofexifeardnay kergselyek@s dariglgd i at about

45C t o prowi : f idol d hE Y2 .3%vyield).
W0 08/ oboo TP Eos D S5 '%8%%%?’ P?@%’ﬁﬁ @i&%@?éh%{ﬁhﬁ f %éunpfj)r/i i o)
and purified raceni cA pesopfobgidinaneskileindhearawpuld @ppipciata lopttee prigs 6f Hi gh
Pressure Liguhd {StaRHOaFAPI temperature, and the duration of heating and agitating

15  may be varied. These variations are within the scope of this invention.

EXAMPLES

The examples below are intended to illustrate particular embodiments
20  of the invention and are not intended to limit the specification, including the claims, in

any manner.

EXAMPLE 1

25 Purification of cis-6-phenyl-5-[4-(2-pyrrolidin-1-ylethoxy)phenyl]-

5,6,7,8-tetrahydronaphthalen-2-ol with 2:1 Ethanol:Tetrahydrofuran

60 grams of unpurified racemic lasofoxifene was combined with 150
mL ethanol and 76.8 mL tetrahydrofuran. The resulting suspension was heated at
30 about 65-70°C and agitated for about 3 hours, cooled to ambient temperature and
agitated for about an additional 18 hours. The solids were collected by filtration,
washed twice with 25 mL ethanol, and dried in vacuo at about 45°C to provide 49.36

grams of purified racemic lasofoxifene (82.3% vyield).



(hereinafter "HPLC'), using a HPLC systemw th an ultraviolet ("UV")
detector set at 230 nmand a Symmetry C18 cartridge colum (50 mmlength x
3.9 nm | .Wo0ans#dC). 5 The nobil e phase consisted of 1400P6@aBa&s/04033at i O
viviviv water:acetonitrile:trifluoroacetic acid:anmoni um hydroxi de, having
a pHof 3.0witha 2.0 nl/mn flowrate. The retention tine of racemc

| asof oxifene is 5.7 mnutes. The results are tabul ated bel ow and reported
in percent (% area. 10 TABLE 1: Percent inpurities in unpurified and
purified racenic | astheimgusityeprofite obbdth theRaerfiadandnuriied @eemicl. 9 2. 19 2.3

Racom o Lala Ealy B S gy yele St Mg erEsded i Prlyor it ' Sl

Puri fi cati thereihafter HR-Giheusing-s6HPUC spstery with [an diltraviplef (‘dt "b@@i?%@reﬁ‘rwatl
5 6.7, 8-t 24.9
ki | ogr amsegé@ﬁ%gﬁ‘?%%ﬁgﬁgﬁS%rld%%gluﬁ?eggwmégﬂém% %g,g,mibo ) liters

of et hamol Taedn@ile phase eonsistadanf 114090005 dralie. vVIWWE resul ting suspenS| on was

20, heat ed_gh Boubr Ok ARGxA0L120HH RGN naRHle 1REUTSH ocAORM 1O

anbi ent tenp era ure an out an additio ours. The
sol i ds wer éO mb’m"eﬂnvetatQJyTFﬁa netemom tjme Of/mh@@ lpgicofoxifene sig &minuggs. eitganol , and

dried fied
I gllsgf o|><|nf gﬁ%“?%%é%yl eFé‘?\gaﬁ]ﬁer |O(Pn%gﬁjrf %9%?(8 II[eéla‘(r):‘ Ibgt hr 3?133 |Cf| ed and

purified | asof oxi fene was 25 analyzed by HPLC as descri bed above. The
resul ts,are tap |13 ﬁ‘enV\D 03/ 082814
PCT/ 1 BO3/ 0103 S ' i ) 0 purified
racem c IasofOX|fene Rel atlve Retention Tines 0.91 1.9 2.19 12.3 2.34

Unpurified Ra‘“gg‘rg—el_—’g 0199538 01 £90- 38240425 Furifij g Rageni c
Lasof oxi f ene 62"0 %Ehﬁ%]lgﬁggo 02 <( 0(?2)' b _Exa o?'e 3 3 '

Unpurified Racemic Lasofoxifene | 0.19 | 0.38 0.2 0.38 042
Purified Racemic Lasofoxifene <0.02 | 0.09 <0.02 | <0.02 | <0.02

Example 2
15 Large Scale Purification of cis-6-phenyl-5-[4-(2-pyrrolidin-1-ylethoxy)phenyl]-
5,6,7,8-tetrahydronaphthalen-2-ol with 2:1 Ethanol:Tetrahydrofuran

24.9 kilograms of unpurified racemic lasofoxifene was combined with 62
liters of ethanol and 31 liters of tetrahydrofuran. The resulting suspension was
20 heated at about 60-65°C and agitated for about 12 hours, cooled to ambient
temperature and agitated for about an additional two hours. The solids were
collected by filtration, washed with 22 liters of ethanol, and dried in vacuo at about
45°C to provide 20.5 kg purified racemic lasofoxifene (82.3 % yield).
The impurity profile of both unpurified and purified lasofoxifene was
25 analyzed by HPLC, as described above. The results are tabulated below and
reported in percent (%) area.



Purification of cis-6-phenyl-5-14-(2-pvrrolidin-1-ylethoxy)phenyll-5,6,7,8-
t et rahydr onapht hal en-2-o0l with 2:1 Ethanol: Tetrahydrofu ran 8. 14 grans of
unpuri fi edoroaossi£ | asof oxi fene was combined with 20 nL PQ@TaBosiibzsnol and
10 nL of tetrahydrofuran. The resulti fAg suspension was heated at about

60- 65C and agitated for about 8 hours, cooled to anbient tenperature and
agitated for about two additional hours. The solids were collected by
filtration, washed with 2 nL of ethanol, and dried in vacuo at about 40C
to provide 6.81 grams of purified racemc Iasofoxrfene (83.7 %yield). 15
The inmpurity pfg : J . | of oxi f ene
was anal yzed ] Hﬁﬁé(d _a‘bf%r'qu;t ed bel ow
and reported in percent (% area. TABLE 3 Percent inpurities in
unpurified ang tasof en 20 tgtivEa Re rom] Ti mes
0.92 1.93 2.08 Rgfé%é gag%ﬁo%bﬁ@legmpurlfl% ?gcgem o Agof o%?fe 2% . 5410. 49
0.2 0.07 0.12| OngwrifieBRacémied aBaforifdne La$@f pRI3Bene| &Q. 02 M3IP3 0..495 0.[01
<0.02 <0.02 E

ci s- 6- phenyl - 'i Ql“e(jgia}g\ewcoqusdo%liineyl eﬁﬁoo% 88ny1 | <808 [7°402 | <0.02
tetrahydronap1t hal en-2-ol wth 2:1 Ethanol: Tetrahydrofuran 25 8.2 grans of
unpuri fé ed racem c | asof oxi fene was_co ir%ed with 41.1 nL of ethanol and
20. 6 of tetrahydrofuran. The res@ﬁﬂgﬁﬁ—suspensi on was heated at about
60- 65C and agi t ueiichtion aborst-G-BhémMHSS[A-(ereddhm-ﬂemoedvtpﬁealsmérﬁﬂ gse and WO

03/ 082814 PCT/1B03/0103 9 agita ed for. an Ia‘ld |th| two hours. The
solids were coll ect i %—Mﬂ%ol and dri ed

i n vacuo at about 40C to provi de 6.76 grans purified racem c | asof oxifene
0,
rgtz:erSn é) y;glog Z)XI ;I'Q e4rg?'lajrrnlsto¥u pur| eclj ?ac%}cnlcblgéo oxi eRg K/vlafslccengnb%% |tlflwrﬂ mEd

10  of ethanol and 10 mL of tetrahydrofuran. The resulting suspension was heated at

about 60-65°C and agitated for about 8 hours, cooled to ambient temperature and
agitated for about two additional hours. The solids were collected by filtration,
washed with 2 mL of ethanol, and dried in vacuo at about 40°C to provide 6.81 grams
of purified racemic lasofoxifene (83.7 % yield).

15 The impurity profile of both unpurified and purified racemic lasofoxifene
was analyzed by HPLC, as described above. The results are tabulated below and
reported in percent (%) area.

TABLE 3: Percent impurities in unpurified and purified racemic lasofoxifene

20
Relative Retention Times 092 [193 |208 |[225 |236 |243
Unpurified Racemic Lasofoxifene | 0.54 | 0.49 | 0.2 0.07 |012 |0.25
Purified Racemic Lasofoxifene <0.02 | 0.03 | 0.05 |0.01 <0.02 | <0.02

Example 4
Purification of cis-6-phenyl-5-[4-(2-pyrrolidin-1-ylethoxy)phenyl]-5,6,7,8-
tetrahydronaphthalen-2-ol with 2:1 Ethanol:Tetrahydrofuran
25

8.2 grams of unpurified racemic lasofoxifene was combined with 41.1 mL
of ethanol and 20.6 mL of tetrahydrofuran. The resulting suspension was heated at
about 60-65°C and agitated for about 8 hours, cooled to ambient temperature and



5 was anal yzed by HPLC, as descri bed above. The results are tabul ated bel ow
and reported in percent (% area. TABLE 4: Percent inpurities in

unpuri fi estoandsysus i fied racem c | asof oxi fene Rel ative RetremtB@n1d33res 0. 92
1.93 2.08 2.25 2.36 2.43 Unpurified Racem c Lasofoxifene 0.18 0.29 0.38
<0.02 0.03 0.19 Purified Racem c Lasof oxifene <0.02 0.05 0.1 <0.02 <0.02
<0.02 10 Exanple 5 Purification of

ci s-6- phenyl -5-f4-(2-pyrrolidin-1-yl ethoxy)phenyll-5 8-

t et r ahydr ongitttediar about apladditienal volhaersafies Sofies W&W'@qﬁm hnfirstia. 2 granms of
unpurlfled nol and
6.8 nlL of ¥k9%§ﬁ§§}% 3%%&b%ﬁgﬁpggﬁ ??%gbgégggﬁiggn Sghgﬁ?gﬁ %?% about
60- 65C and patfiedaacaini¢ wsofgisiéane (B2.RSuvield).cool ed t o anbi ent tenperature and
agitated for about 140 il bfidlor bR UABHHRG ahl Buifid Heerti iRofRliaRE! ed by

filtration, washe d dried in vacuo at about 40C
to provh dewas@Balgresrhy ML Gfasislestitied @by efecepuiseire jabulatrd ket 8ndy yi el d) .
The i nmpuri A tigunpurified and purified racem c | asof oxifene
was anal yz1iééc(i)ogt%8;fd:’[k%:cénc g%gesca:rl bed above. The results are tabul ated bel ow
and reported in percent (O/c) area. 25 TABLE 5: Percent inpurities in
unpurified andrpiig 4. £ |B¢és%mxlfé’r% Times 0.92
1.93 2.08 2.25 Z-36 2 ene 0.29 0.38
<0.02 0.03 0.19 Purlfled Racemc LasofOX|fene <0. 03 0. 07 0 16 <0.02 <0.02
0.02 WO 03/ 082&idn R R LRl € Py PUBIgB T al5E0TT Dkg

ci s- 6- phenyl - }ﬁé AVGgék t’n&l n- 1 | et %%wa”n%er F 22§ ' 243
t et rahydronap 1Uhpd1réi9dRanémmlidsoﬂ:xnlerEt handl| : amys 01 w08A (30.83 0 | Gri®@ns| of

g 855
1 iad racerma e L acanf A A~y o~ A A HEE S B Py 2R il B2 |
unpurified rae Eunf"ed F?ace'rmc I'_asofoxﬁene CPIRE G087 2T %6.02 [ <0.02 | <0.02
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Example 5
Purification of cis-6-phenyl-5-[4-(2-pyrrolidin-1-ylethoxy)phenyl]-5.6,7,8-
tetrahydronaphthalen-2-ol with 2:1 Ethanol:Tetrahydrofuran
15 8.2 grams of unpurified racemic lasofoxifene was combined with 13.7 mL

of ethanol and 6.8 mL of tetrahydrofuran. The resulting suspension was heated at
about 60-65°C and agitated for about 8 hours, cooled to ambient temperature and
agitated for about an additional two hours. The solids were collected by filtration,
washed with 2 mL of ethanol, and dried in vacuo at about 40°C to provide 7.65 grams
20  of purified racemic lasofoxifene (93.3 % vield).
The impurity profile of both unpurified and purified racemic lasofoxifene
was analyzed by HPLC, as described above. The results are tabulated below and

reported in percent (%) area.

25 TABLE 5: Percent impurities in unpurified and purified racemic lasofoxifene

Relative Retention Times 0.92 1.93 2.08 | 2.25 2.36 243

Unpurified Racemic Lasofoxifene | 0.18 0.29 |038 [<0.02 [0.03 |0.19
Purified Racemic Lasofoxifene <0.03 0.07 |0.16 |<0.02 |<0.02 | 0.02




of ethanol and 7.5 nL of tetrahydrofuran. The resulting suspension was
heated at about 60-65C and agitated for about 8 hours, cooled to anbient
t emper at uwe oafsksi1agi t ated for about an additional two hoursT/IB6s018%8 | ds
were collected by filtration, washediowith 0.5 nL of ethanol, and dried in
vacuo at about 40C to provide 3.31 10 grans of purified racemc
| asof oxi fene (82.8 %yield). The inpurity profile of both unpurified and
purified racem c | asof oxifene was analyzed by HPLC, as descri bed above.
The results are tabul ated bel ow an@mm_@t ed in percent (9% area. 15 TABLE
6: Percent inpurg, f5c§<7§ene
Rel at i ve RetentiTl 20 Raceni ¢

R af : p : E keiranye an asof oxi f ene
>0.02 0.04 0. 07 <0. 02 <0 02 <0. 02 Exarrple 7 20 Purlflcatlon of
ci s-6-phenyl -5-f4-(2-pyrrolidin-1-ylethoxy)phenyll-5,6,7, 8-
t et r ahy®r onapht hal & grams Oﬂ\mwﬂﬁeqraEEWM@qufdﬁm%W%ﬁ@T‘blﬂ%Wlth 0-5gnlans of
U“pu“f'edo@ﬁ&'iﬂlgn %%@5#% HO*‘F‘Pé Fé%qm g?e%suén Whs h@é ggpanol and

e resu

2.5 nL of tetrahydro uran t|n susp was eate at 25 about
60- 65C andaa@pttGQtG@&?Bmi agamctfoeabmmwouzﬁomcé@ tp@n&fﬁﬂt&mpetr@tmear@ture and

agitated fg bltaqg@f& gﬂggé g&%{w& N&urs) Ot solla_;'\?v i ed&ﬁed"ﬁy Rtrgiinl ected by

filtration ™ Washeq of ethano and d i n"vacuo at about 40C
to provi dewasieal wigy @&m@f efhanol, ped drietbiavaeud aisbpebdPeteprogige3.3% yi el d) . The

I mpur i @% ed racem c | asof oxi fene 30
was anji yzégng &ﬂgtf agerﬂlgg‘%?f xlfﬁﬂe g%%a?%%fj)' results are tabul ated bel ow
and reported in péﬁhe@nmurw@rowﬁ@ébom@nl@ﬁeezamumf@wramp(taﬁgtgvalfensl TABLE 7:

Per cent [ e Rel ative
ot ont on TS halZed BY HIAR e o€ g Bl SpRH e s IR LRI AR Sy
Lasof oxi f erspoged in gereent (Joparean. 02 0. 05 0. 12

15 TABLE 6: Percent impurities in unpurified and purified racemic lasofoxifene

Relative Retention Times 092 [193 [208 [225 |236 |243
Unpurified Racemic Lasofoxifene | 0.11 024 | 022 [ <0.02 [0.05 |0.12
Purified Racemic Lasofoxifene >0.02 | 0.04 | 0.07 |<0.02 | <0.02 | <0.02

Example 7
20 Purification of cis-6-phenyl-5-[4-(2-pyrrolidin-1-ylethoxy)phenyl}-5,6,7.8-

tetrahydronaphthalen-2-ol with 5:1 Ethanol:Tetrahydrofuran

4.0 grams of unpurified racemic lasofoxifene was combined with 12.5 mL
of ethanol and 2.5 mL of tetrahydrofuran. The resulting suspension was heated at
25  about 60-65°C and agitated for about 8 hours, cooled to ambient temperature and
agitated for about an additional two hours. The solids were collected by filtration,
washed with 0.5 mL of ethanol and dried in vacuo at about 40°C to provide 3.69
grams of purified racemic lasofoxifene (92.3 % vyield).
The impurity profile of both unpurified and purified racemic lasofoxifene
30 was analyzed by HPLC, as described above. the results are tabulated below and
reported in percent (%) area.



Purified Racem c Lasofoxifene >0.02 0.08 0.13 <0.02 <0.02 <0.02 5 Exanple
8 Attenpted Purification of cis-6-phenyl-5-f4-(2-pvrrolidin-1-

yl et hoxy)wanwpkisib, 6, 7, 8-t et r ahvdr onapht hal en- 2-ol w t h Etrltans3/014330 gr ans
of unpurified racem c | asofoxifene wad conmbined with 15 nL 10 of ethanol.
The resulting suspension was heated at about 60-65C and agitated for about
8 hours, cooled to anbient tenperature and agitated for about an additi onal
two hours. The solids were collected by filtration, washed with 0.5 nL of
ethanol, and dried in vacuo at about 40C to prOV|de 3.31 granms of purified
racem ¢ | asof o urlRd T8 oL bt
unpurified an
descri bed above. The results are tabul ated beIOM/and reported in percent

(% area. TABEE i t+es ot qr N
| asof oxi f ene Eal‘é eq ?téﬁéo eingﬁtlon Ti nggz égf )2@ )g'_ : 256' %.43
Unpuri fied Rau@ﬁblﬁ'lflbamf:@mlch%ﬂﬁfoQiféhé 0| 8410. 22.240 0&20 &5.0(2. 1@.05Pyra.f2 ed
Racem ¢ Lasof 05013 018 <0l 02 <0102 0 Exanp!

Q
Recrystal | i zat PHifl enga§eg1|06LaF§ﬁ@>@ena5 faiC @%vr PR8 dpn fpgzho§@9%keﬁ9ﬁ% :
5, 6,7,8-tetrahvdronaphthal en-2-ol wth Tetrahydrofuran 25 4.0 granms of
unpurlfled racem c | asof oxi fene was_conbi ned with 15 nL of
tetrahy@rofuran The resulting sol uEXampleds neated at about 60-65C and
agitated for about Rt téd p@ﬁqbgﬁbr{@f@gr:bl. 2 S EX-pyrvbIfdinaon whi ch no
crystallization V\DO [ [
commenced after sed : u Z
tenperature for about tvvo hours The SO|IdS wer e coIIected by filtration,

4.0 grams of unpurified racemic lasofoxifene was combined with 15 mL
10 of ethanol. The resulting suspension was heated at about 60-65°C and agitated for
about 8 hours, cooled to ambient temperature and agitated for about an additional
two hours. The solids were collected by filtration, washed with 0.5 mL of ethanol, and
dried in vacuo at about 40°C to provide 3.31 grams of purified racemic lasofoxifene
(82.8 % yield).
15 The impurity profile of both unpurified and purified racemic lasofoxifene
was analyzed by HPLC, as described above. The results are tabulated below and

reported in percent (%) area.

TABLE 8: Percent impurities in unpurified and purified racemic lasofoxifene

20
Relative Retention Times 092 [1.93 |208 |225 236 | 243
Unpurified Racemic Lasofoxifene 0.1 024 | 022 | <002 |0.05 {(0.12
Purified Racemic Lasofoxifene 0.05 |013 |0.18 | <0.02 |<0.02 |0.03

Example 9
Recrystallization of cis-6-phenyl-5-[4-(2-pyrrolidin-1-ylethoxy)phenyl]-
5,6,7,8-tetrahydronaphthalen-2-ol with Tetrahydrofuran
25

4.0 grams of unpurified racemic lasofoxifene was combined with 15 mL of
tetrahydrofuran. The resulting solution was heated at about 60-65°C and agitated
for about 8 hours, cooled to ambient temperature upon which no crystallization



washed with 0.5 nL of ethanol, and dried in vacuo at about 40C to provide
2.65 g product (66.3%vyield). 5 The inpurity profile of both unpurified
and puri fwedsnsxsesi ¢ | asof oxi fene was determ ned by HPLCpcagBabxse3si bed
above. The results are tabul ated bel o and reported in percent (% area.
TABLE 9: Percent inpurities in unpurified and purified racem c |asofoxifene
10 Relative Retention Tines 0.92 1.93 2.08 2.25 2.36 2.43 Unpurified

Racem ¢ Lasofoxifene 0.11 0.24 0.22 <0.02 0.05 0.12 Purified Racenc

Lasof oxi f enecus@d0 Zrydalization 66ma@noed aflerGReding 0Zhe Buspepbion Was/agditaiegt ed

Purificati | 4-(2-
pyrrolidi nggaﬁplebﬂox§§éh%§$ﬁ% EP‘S/“; OtU? ran/ r"gsng/%@%dﬂP ﬁ)ﬁ tc[artﬁate
by 15 Recmwpashed \Ivntrzaﬁlminoff etbancEtdlwrdJleﬂV)at/muo&t 2BowrddfE t@broumiptﬁ@ﬁ ged

| asof oxi fene D-t 5%3"3 gyas dissolved in 166 nL of a 1:1 m xture of

et hanol anB%éfF %9\ I ng at about 50C. After filtration, the solution
was sl osdy cool e’de lirnpmatbppfcofu[é(bf hotto onpurifiedh aod ysitifiEdl razernicdasadfoxifere ead. ;I'hg 20
mxturevva erature, fo sol i
was colle t@ﬂn'ﬂ ?)P'q%mg?b%%gg?ﬁﬂ' sall?%et e're§v| &%Oé%‘_lgfgg erluo"?_gﬁﬁjt was
then dri edrepmrteuatqnencait(%bma 45C to provide 6.37 grans of purified

| asof oxi fene D-tartrate (76.9% vyield). The inpurity profile of both
unpurified and purified | asofoxifene D-tartrate was 25 anal yzed by HPLC,
as descri bed aDABLE 9 Heecant Buguriiesineinparifiedsind gutifddoacemid lasoépderteed i n
percenl’I (%9 area. TABLE 10: Percent inpurities in unpur| fied and pur| fied

anti NA .2 1

oot ox0 1 g B BB Pl o e PSR e B ey o 025350 24 P2 D, 98
<0. 02 0. 14 Uppafied Resemicjagsofgyifene | 017 [ 0.24 [70.227] '<0.02° [~ 0.05 [ 0.12

Purified Racemic Lasofoxifene <0.02 | <0.02 | 0.05 <0.02 | <0.02 <0.02

Example 10
Attempted Purification of lasofoxifene D-tartarte, (-)cis-6(S)-phenyi-5-(R)-[4-(2-
pyrrolidin-1-ylethoxy)phenyl]5,6,7,8-tetrahydronaphthalen-2-ol D-tartrate by

15 Recrystallization from Ethanol/Water

8.28 grams of unpuirified lasofoxifene D-tartrate was dissolved in 166 mL of a
1:1 mixture of ethanol and water by heating at about 50°C. After filtration, the
solution was slowly cooled to about 0°C, upon which crystallization commenced. The
20  mixture was stirred at ambient temperature for about 48 hours. The solid was
collected by filtration and washed twice with 10 mL ethanol. It was then dried in
vacuo at about 45°C to provide 6.37 grams of purified lasofoxifene D-tartrate (76.9%
yield).
The impurity profile of both unpurified and purified lasofoxifene D-tartrate was
25 analyzed by HPLC, as described above. The results are tabulated below and

reported in percent (%) area.

TABLE 10: Percent impurities in unpurified and purified lasofoxifene D-tartrate

Relative Retention Times | 0.92 | 2.06 | 2.14 2.26 2.38

Unpurified Lasofoxifene 021 | 016 | 0.07 | 0.28 0.11
Purified Lasofoxifene <0.02 | 0.14 | 0.04 0.32 0.09

30



WO 03/ 082814 PCT/I1B03/01033 13 Exanple 11 Large Scale Purification of
Unpurified Racem c Lasof oxifene, cis-6-phenyl-5-[4

(2- pyrrolwoioand2syd et hoxy) phenyl ] -5, 6, 7, 8-t et r ahydr onapht haicenB@/ab3awi t h

Et hanol / Tetrahydrofuran 5 20.4 kil ogt3ans of unpurified racemc

| asof oxi fene was conbined with 50 liters of ethanol and 25 liters of
tetrahydrofuran. The resulting suspension was heated at about 55-65C and
agitated for about 8 hours, cooled to anbient tenperature and agitated for
about an additional four hours. Thé&xanipleitl were col lected by filtration, 10

washed t I M t 40C,
o di n‘é\“f_ _ é | Bulr.hwﬁ &u fm Rac@nﬁ ﬂs%uggé x‘?f?ﬁgﬁ%@ﬂ%. el

The inmpurity p[g2e 3f1-ke phe b aphthalenr2-e! withs of oxi f ene
was anal yzed by HPLC as desc,g{[!gﬁglgéﬁgdrﬁggﬁl ts are tabul ated bel ow and
reported in percent (% area cent inpurities in
unpurif®ed and purified | asof oxifene Rel ative Retention Times 0.92 1.93

2.08 2.25 2. 36 %P qu DR of DA ERER Fcléé%?%@[@?fé \ng%@oréblggd Qllt@%%ﬁtgrsoz <0. 02

0.06 0.11 Puri cem cC Laso OXI <0.02 <0.02
WD 03/ 0828 dflethai D33 BteGaY tetiahydofrars The repulting susaergiorpwas heatethatr acemi ¢

Slyfr gl PS?R §°L§I5§t sgéwpﬁg'tat?i foga%ou} 8&? oSt FX ?/ddtro oar%b'%qt rppera ik ?n conpri si ng:
5 (a) suspegithterfor abariao addifergal fﬂmehgnlursST[rﬂsQl@s p:;ere gcbliedhed by filtration,
;Ingt P ce) ;Egv%? e}c{fyvéqff v{llgw 4%) Iﬁ%s?g?g%grbo na{{?iq% 8 I/n vacuo?a about §O°dnp)r%v% & of ethanol

16.8 kilograms of purified racemic lasofoxifene (82.3% yield).

The impurity profile of both unpurified and purified racemic lasofoxifene was
analyzed by HPLC, as described above. Results are tabulated below and reported in
percent (%) area.
15
TABLE 11: Percent impurities in unpurified and purified lasofoxifene

Relative Retention Times 0.92 | 1.93 2.08 225 | 236 | 243
Unpurified Racemic Lasofoxifene 1.60 | 0.22 | <0.02 | <0.02 | 0.06 | 0.11
Purified Racemic Lasofoxifene 0.07 | <0.02 | <0.02 | <0.02 | <0.02 | <0.02




(b) agitating and heating said suspension; (c) cooling said suspension of
step (b); and 10 (d) collecting a solid purified racemc

Ci s- 6- phewplo3osisd4 (2- pyrrolidin-1 PCT/IB03/01033

-yl et hoxy) phenyl ]-5, 6, 7, 8-t etrahydr ondapht hal en-2- ol. 2. A nethod according
to daim1, wherein said m xture of ethanol and tetrahydrofuran has a 4:1
volunme ratio. 15 3. A nethod according to Caim1l1, wherein said m xture of
et hanol and tetrahydrofuran has a 3:1 volune ratio. 4. A nethod according
to daim1, wherein said mxture of ethanol and tetrahydrofuran has a 2:1
volune ratio. 5. A nethod according é! a ﬁ;au m 1, wherein said m xture of

et hanol and 20 tetrahydrofuran has volunme ratio. 6. A nethod
according to O ainms A& mehodof phrifyingracethiecéHiphenydSfti&hensi on forned in

oLsP 02 Bt e BRrlegh o 1 BOMAIBORAAEPE LB Lo TOC 1, step

(b). 04 a cor suspension forned in
25 steps(a) is agitatad aauismeealngdaderrmm&ﬁmheml Stiédripeyeelidinelup to 65C for

up to 12 hours in step ( Retho%()gﬁér{@tshbof'ﬁ%t%ml‘oﬂg? Ra&h3idNid gWherein said

suspension so formed in (o)o]o} ed up to 18 hours in
step (c). 9. A met hod accoixunegf etb\amblanm@rahmemmt%foma|Sdqu08lpn‘f| ed
racem c cis- -

6- phenyl - 5- [4 (2 pyr?b(gl i d?%‘tﬁtm?llae? R%?(tly p gnsyf?erglog 7, 8-t etrahydr onapht hal en
-2-ol, in said suspési onodiogfsaidramepansiostodpiep ¢h); ard col | ect ed by

frl Fragéo naving | g5s tB&I%cf?qqze(%olfd;ﬂ&wé&Ha@érnncjc%-a PndRiBes@ccording to

Caim wherein a s
6- phenyl - 5-[ 4- (2-pyrr oI i dowdudyll-‘evlhﬂmW)pﬂT&mﬂ-l5]6»'5§36¢tfﬁ,h8d@Gapfah@lm-aﬂapht hal en
-2-o0l, in WD 03/082814 PCE( | BO3/ 01033 15
2. A method according to Claim 1, wherein said mixture of ethanol and
tetrahydrofuran has a 4:1 volume ratio.
15 3. A method according to Claim 1, wherein said mixture of ethanol and
tetrahydrofuran has a 3:1 volume ratio.
4. A method according to Claim 1, wherein said mixture of ethanol and
tetrahydrofuran has a 2:1 volume ratio.
5. A method according to Claim 1, wherein said mixture of ethanol and
20 tetrahydrofuran has a 1:1 volume ratio.
6. A method according to Claims 1, 2, 3, 4 or 5, wherein said suspension
formed in step (a) is agitated and heated from ambient temperature up to 70°C in
step (b).
7. A method according to Claim 6, wherein said suspension formed in
25  step (a) is agitated and heated from ambient temperature up to 65°C for up to 12
hours in step (b).
8. A method according to Claim 7 wherein said suspension so formed in
step (b) is cooled and agitated up to 18 hours in step (c).
9. A method according to Claim 8, wherein a solid, purified racemic cis-
30  6-phenyl-5-[4-(2-pyrrolidin-1-ylethoxy)phenyl]-5,6,7,8-tetrahydronaphthalen-2-ol, in
said suspension so formed in step (c) is collected by filtration, having less than 0.2%
impurities.
10. A method according to Claim 8, wherein a solid, purified racemic cis-
6-phenyl-5-[4-(2-pyrrolidin-1-ylethoxy)phenyl]-5,6,7,8-tetrahydronaphthalen-2-ol, in



said third suspension forned in step (c) is collected by filtration, having
less than 0.1 % inpurities. 11. A nethod of purifying racemc

ci s- 6- phewplo3osisd4 ( 2- pyrrolidin-1- PCT/IB03/01033

yl et hoxy) phenyl ] -5, 6, 7, 8-t et r ahydr onagsht hal en- 2- ol conprising: 5 (a)
suspendi ng racem c ci s-6-phenyl -5-[4-(2-pyrrolidin-1-

yl et hoxy) phenyl ] -5, 6, 7, 8-t et rahydronapht hal en-2-0l in a mxture of ethanol
and tetrahydrofuran in a 2:1 volune ratio to forma suspension; (b)

agi t at i ngsaihthirtdsaspengiopderthesiun plend¢)dncdlieetad aybitratien, hagng eatlut up to
65C for '?'} élsz hours; (c) cooling said suspension so fornmed with

agi tation up to 18 hours; and (d) collecting a solid racemc

ci s- 6- phenyl - 5- [14- ( 2Apyethed pmumfylng racemic cis-6-phenyl-5-[4-(2-pyrrolidin-1-

yl et hoxy) pp@ﬂ%&bﬁlﬁel&ﬂﬁ §f q%ggﬂg)m;ngpﬁﬁ p% 0%0,% Mindy filtration. 15 12. A

purified crs rro o>|<n phenyl]-5,6,7,8
t et r ahy®r onapht hal en{3@- ol suspending ragemiensisrG- P@eﬂyb -(Z-egelidindn 0.1 %

ylethoxy)phenyl)-5,6,7,8-tetrahydronaphthalen-2-ol in a mixture
of ethanol and tetrahydrofuran in a 2:1 volume ratio to form a
suspension;
(b) agitating and heating said suspension from ambient
10 temperature up to 65°C for up to 12 hours;
(c) cooling said suspension so formed with agitation for up to 18
hours; and
(d) collecting a solid racemic cis-6-phenyl-5-[4-(2-pyrrolidin-1-
ylethoxy)phenyl]-5,6,7,8-tetrahydronaphthalen-2-ol by filtration.
15 12. A purified cis-6-phenyl-5-[4-(2-pyrrolidin-1-ylethoxy)phenyl]-5,6,7,8-
tetrahydronaphthalen-2-ol, having an impurity level less than 0.1%.



