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GLUCOPYRANCSI DES CONJUGATES OF ’mmﬂm,

2- (4- HYDROXY- PHENYL) - 1- [ 4( 2- AM Wﬂmm )
This invention provides gl ucopyr ano,§cjl6g§s conj ugat es of 1
2- (4- hydr oxyphenyl )-1-[4-(2-am n- 1-yl -

- BENZYL] - 1H- 1 t NDOL- 5- QLS 5

4 1, FEB 200 _
t hoxy) - benzyl ] - 1Hi'ndol - 5- ol s whi ch
are usefulwasl/193%sue sel ective estrogeni c agents. Al so pr BOTHEW24738
processes for preparing these conpounds and pharmaceutical conpositions
containing them 10 The use of hornone yepl acenent therapy for bone | oss
prevention in post nenopausal wonen is well precedented. . The nornal
protocol calls for estrogen supplenentation using such fornul ations
containing estrone) estriol) ethynyl estradiol or conjugated estrogens
isolated fr &\LHQQF%%RABI%&P@ (E%J'.VJFHESQ W@%ﬂwamm-
estrogens). |In sonme(PAMBGSYL-ETHQKY)BENDELP-OHLINDOLIS:0U8d due to the IS
proliferative effects of unopposed estrogens (estrogens not given in
conmbi nation with progestins) have on uterine tissue. This proliferation is
associat@d with increased risk for endonetriosis and/or endonetrial cancer.
The effects of uifbispinventianstproyjdess ghiropyrenesidesi senjugatgse of e2€4-bydsexy- but are
of some cong The N for [ _hi: chy Ge {at al sparing
ef fect whil gﬁémng'll?i']' z@n%ﬁlﬁhle p?‘g‘?{y?éﬁ?%@é@égf@s iw?;dcp hagé Bﬁmu?" graggs?]%and
breast is eytledive. esBegemac mgamsst éylsn gadvidatd iaes tprangsses fonvrefaceg thésewn t o
mai ntai n bone_mnass, | var: ] r as well as in human
clinical trfg?lg(.’u“?&ﬁ'gc&ﬁ%ﬁg gg#aggéégﬁif@?ﬁ?n%?ﬁen citrate)) for
exanpl e,10i s a us&heluspaf homidne geplacentene therayt foe boneolosb rpeavehtiaaincgost-and has
been denonstrat ed tlo exert %nnestre%glreig agQni stré_{aj ketef Lec]ﬁ ?n t he bone, in
hurans. | HowdRpBpPaussl atg ds, Wl poenied Sty dormpl protgsel s, Feleesifasn ni & 1 o
cause for soealéandtaion usinylstchofmalatorsfoenayningednone eistiioh etisag eamidisist r ogen,
has been shown t.o seténul ate.uqt}ée{rcige grovvtr in t?e oglgf_:' mzed rat to a
| esser ext eff COHBBRAIEFTTYRBS 1SAHHET HOMRRANTAT MUATS (he Wt GonYERIE pone. A
useful revi gyuifd ebireehis). SB esthé patiamd, Bgapy mhay BERbBntrdindififedlid & the
"Ti ssue-Sel ectjve Actjons O Estrogsen Anz ogs") Bone Vol. 17, No. .4,
Cct ober 180 Pydterativecfiesis S ugepposed-cSPeqns AeiOgensnoL S1vER HLePmhinatigb Wil s has
been report %Ebg@éﬁnvpﬂhvé@ﬁ@ﬁtﬂne tivR) This\RelifehRith isl &366iatdd with frreas&iiikk
J. Med. Chem 1987, 30, .131-136.., Al sp_.see Cer. fen., DE 3821148 Al 891228
and WO 96/ 0farendometriosis agdler enggmetrial\ganser. | ects of\ynoppased gsegensOkar B o
AB) descri b@geaktiioheard Néss @idaf, 4 fe ¥ dohel Ungernt MPHeMEed E61dsHEgen WHIdAET
rel ated patent WO A 93 10741 descri bes 5-hydroxyindol e with a generic
descri ptor icateRisnthehone spasing sffget whily munimigindthe profiferativy effpets in the

Phar macegt i Gains) andaRedd) istsdent. DEsr#iR MBS RaMMtieBiroliehl Bhvel Beeishdvm @ esent 5
invention; where ORz in the present formula |) bel ow defined a

» IS. . S
thi oal kyl amepintae hose shash e e Qearissomised whanwdebapyaH s inwpmag chipigrins from
the indol e mifif OPERoNANI(BS1d WO RCABREDEK! M&&ﬁngﬁ;a&a?fo?.@fﬁnﬁe,qy?ﬁggulby the

present invention. Were the side chain clained is'simlar to

descri bed hepliative fordhe: Begswanidef Breast spncee and hay beanedemangisated toaexertrast
claimed in the,dohS36Mk-1KRVERct 8R thébbfdl iR Humaf€! HokbvaOH H9A %g?lt he

e
sel ective estrdgen receptor nodul ator raloxifene (a benzothi opﬁg have
been re@drt @goristrin ab3 wtposndobis1is cpuseEos semst sonperns VIS TiAn (ralexifena), 85 Thi s

wnorei n: R CAggpERCRRAgSed iap) i Ao el SLEMCENUR B gle 1o
at oms, benzphvariegtoplizesi raptoza lesseh extentt thars Tamexifen, whil@maiptaining the@bility to
spare bone. A useful review of tissue selective estrogens is seen in the article
"Tissue-Selective Actions Of Estrogen Analogs”, Bone Vol. 17, No. 4, October
30 1995, 181S-190S. '

The use of indoles as estrogen antagonists has been reported by Von Angerer,
See, J.Med.Chem. 1990, 33, 2635-2640; J. Med.Chem. 1987, 30, 131-136. Also see
Ger. Offen., DE 3821148 A1 891228 and WO 96/03375.
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1 ~ FES 200 WO 01/19839 PGI/ US00/ 24738 -3 X is hydrogen, alkyl of 1-6
carbon atons, CN, halogen, trifluoronethyl, or thioal kyl of 1-6 carbon
atons; n = 1-3; 5 with the proviso that at |east one of R and Rz is or
-1~ ... ..,H. f~cO,,. .,,~~0-c cwc or a pharmaceutically h(ftﬁ@ploﬁ'ble sal t
t hereof which are useful as tissue selective 10 estrogens. The term al kyl

i ncl udes DYPRI/AWYI ght chain as wel |l as branched noieti es?%ﬁ%‘é‘? i ncl ude
alkyl of 1 to 4 carbon atons such as nethyl, ethyl) n-propyl, isopropyl,
butyl and t-butyl. Hal ogen neans brom n2) chlorine, fluorine and iodine. 15
The term acyl includes al kanoyl groups especially those where the al kyl
portion is al kyl WO dessri7hgyl (KhOB&R AB)Odesérites yhdolﬂﬁuimtregenefw% asmg al kyl

groups of 1 to car bon at ons are 2 &/3.
Exanpl es of SngéhélhzﬁE aﬁéomﬁdéb’é‘ﬁld&‘ﬁnqu&y“dpgggﬂﬁ %é?@iﬂs INEEERdoly | | t he
20 other of R g%nggc Q@dcﬂﬁto?riﬁ‘c or&ingHfther side chdidd. AW@ 93/23374 (Ors6kaG Thi s

i nvention provides both the D formof_ the, 25 %@uc pyranosi des, the D

f or m bei ng quéﬁcalﬂhéapﬁ%rq?%’é’&% i OEPOYnds c wbisha g s the, AIERBE sal t s
formed f Bomlh{;bgm@ﬁi Bér@'@) ?@Q{e E‘sei‘i‘ﬂ fobm&lh T NSovk, N9 BEFRIRH Gs BlioAlkFlamt gherCi ds.

| norgani C aci suc dr oc or| c acid, hydrobrom c acid) hydr oi odi c
acid, sulf urrefcrcmce cﬂlsqlmgs Maosuch compourdsdhaying chains frenedleatr@msémegen Or gani ¢
aci ds such efwh r@ ~1
1°FED 200 @Ry e abSee e A6 NnEs Bitkided By i ol veflin® Wherd

succinic aCIsﬂie ﬂmmahancd isonmdaam that describadeheseiny thmoon@emﬂs are amides:

napht hal enespl f on X f n ze [ cid are
al so usef ul Kemflu%‘ CLHH??q ,eafﬁ rcsglﬁqéllﬁlgécﬁe;p I%ISQ“ @Ht h@@”ﬁé@ﬁﬁgﬁ al s

i ncl ude jQuatchfigates afmierselamv:e&bnrsgewlncaeptocmodtldetopraécpaﬁead(aﬂ;cnmjhmphm)z| ng t he

basic 5 am the c hisS (h4wvention with an el ectrophilic

or gani ¢ hal n?féi Ffé’s’;‘???i?egp(%?g&g;}ﬂ étl %ﬂ&b@he | i ke. Compounds of this

i nvention which contain a carboxylic acid nmay form pharmaceutically

accept abl e base addition sal tsDbé ,rteati he neutral starting material
with a suitable inorganic base M@—%ﬂ%@?—@é‘%ﬂ or carbonates of alkali
metals such as |ithium sodi um pot assi um cesi um) magnesi um 10 cal ci um or
barium O, the acid may, be t at ed w grgg 25 aﬂlc ba}s1 é}uuch as various
or gani ¢ 1|c§r| mary (Thisinyention Pé ‘?ﬁcg)nfm & Bt DgVIE the SRUCHP hes) to form
the ammoni um sal ts. This invention al soxprovi des processes for preparing
the conpounds of 15 fornula IR0 pLQvi ded is a process for

preparing a conpound of fornula 2oMne of the follow ng: a)
reacting a conmpound of fornula I3

CHo)n

wherein:
R, and R, are independently, hydrogen, alkyl chain of 1-6 carbon atoms, benzyl, acyl

of 2-7 carbon atoms, benzoyl,
20




Rs 20 wherein X and n are as defined above and one of Rl and R2 is ‘19
FEB 2004 WO 01119839 -5 Me02C O AcO~~, ~~~0QAc OAc Pcrn~soona~3s the other
is a protecting group) under conditions suitable for renoving the
protecting group, to give a corresponding conpound of fornuqg FERH e '
one of R and RZis MeO O ~'~i AcO QAc QAc 5 and the other of R~ and RZ is
hydr ogen; wanewetes®onpound may be hydrol ysed, si nult aneous|RCRF§08/24738
deprotection or sequentially, to give a correspondi ng conpound of fornula I
where one of R and RZ is hydrogen ands.he other is HO2C O HO~~~ ~~~ OH OH
or 10 b) reacting a conmpound of fornmula Il H where X and n are as defined
above, vm'th a conpound of fornula 111 WO 01119839 -6 M02C O' ~~~0 NH
ACO~~" ~~~ Q%%og%oamyll)f E@a%ﬂ%toﬂgﬂﬁoﬂlgg‘éﬁfiﬁﬂh&oﬂicml for@ibaikgpondi ng
conpound of for wherein and RZ both represent Me02C O AcO~~~
~~~0Ac OAc or )Oflir&rCGIWE@Ffﬁ“Sa compound of formula | wherein one or both of
Rl and R2 5 repgesents Me02C O AcO~~" ~~~CAc

5  with the proviso that at least one of R, and R, is

or a pharmaceutically acceptable salt thereof which are useful as tissue selective
10  estrogens.

The term alkyl includes both straight chain as well as branched moieties.
Examples include alkyl of 1 to 4 carbon atoms such as methyl, ethyl, n-propyl,
isopropyl, butyl and t-butyl. Halogen means bromine, chlorine, fluorine and iodine.

15 The term acyl includes alkanoyl groups especially those where the alkyl portion is

alkyl as described above, e.g. acetyl.

Examples of X are alkyl groups of 1 to 4 carbon atoms, e.g. methyl.

Examples of n are 2 and 3.

Examples of R; and R; are independently hydrogen, benzyl and pivaloyl, the

20 other of R, and R, being one of

This invention provides both the L and D form of the
25  glucopyranosides, the D form being preferred.

The pharmaceutically acceptable salts include salts formed from the addition
reaction with either inorganic or organic acids. Inorganic acids such as hydrochloric
acid, hydrobromic acid, hydroiodic acid, sulfuric acid, phosphoric acid and nitric acid

30 are useful. Organic acids such as acetic acid, propionic acid, citric acid, maleic acid,



OAc to give a conpound of fornmula | wherein one or both of R and R2 is
HO2C O HO~~~ ~~~ OH OH or d) reacting a conpound of forrmula IVa or |Vb R~ HO
10 1 1 FEB 2004 WD 01119839 _ '7 _ in which forrmulae X and n are as
defined above and R and R2 are each selected from al kyl of él’ g__gdf@; bon
atons, benzyl, acyl of 2-7 carbon atons or benzoyl, with a c n% &

formula | IlwoomeRBAL O , ~~~~0 NH AcO~~~ ~~rOAc CCl1l3 OAc ||| reringsogkyas
correspondi ng conpound of formula | where R~ or RZ is Me02C O AcO~-~, ~~~QAc
QAc Wth regard to process a) the protegting groups can be any suitable
protecting group known in the art that can be renoved (i) under conditions

whi ch do aff t nol ecul e.. .e. g., benzyl oups, whi.ch can be
renoved by h@%}rcoagclehaﬁé{ugaﬁcsag@r })ﬁkgalicl %c)lé: &H‘&%?‘%?g‘ﬁ‘dmr'}@ﬁ?“?frﬁatc @f%‘?li’%musl y
renove thﬁ asoHonit algfdo:npmumgle_sulforﬁceadid]hecamp?hbﬁﬁlf?mg ag1doatd %&ﬁi)ésujf&,ign acyl
roup such as. pivalo I ui val ent hydrol ysahl e group. Wth regard to
grocgss b) a?ﬁﬁipﬁfoa& &slgseﬁ')l' f@gcq\ﬁagnawq%ﬂy%&mﬁgmsgqsogﬁm Fﬁ"&ﬂ‘ﬂ@g_%o of
formula |11 incydeuaceomare ameaohiuyn e which m_tbetwelsdr&ﬁgy' Geat¥fnizingHha bgdidier at e
in a polar a I‘.Otl(t: EOl vent. e.g. CHZC12, Wth regard to process c) the
acetyl groug@had! °|"8WB?/‘MSH§ IS PRIAns With; #y clectrpphilic orgamia halide,

sol vent . 20 ridxglaeomoatie]sand! theNike, | CoMPbIRT 6P Mib Infite WAL Lomfl fosi zed

according to the gene(i)i ¢ nmet hods shown in Schene 1. e orthogonally

protect ed i rfatosylicsacimay form pharmgcentiqaly appeptablechasp addition saltstor tesating he

- br ono- 4- pi skt d p ' hepone 1 is

reacted w t\éﬁ%?%dgnag;l oxy_aﬁ?ﬁeﬁﬁle{v?ﬁ)ép{vl!@@%%ﬁ%gﬂg %Jrsgggﬁtgpgﬁ d WAk ﬁ{/l am ne.

The react i orfatbenatenef dkadigmpialssuch aglithivom ssodivii, potas§iumt eesiumgmagtesininal s. The

ani | i ne ygubstj 1 isolated but instead, in

The samar| sefchd %g%ﬁg?vt\}r't n 408 te, JIGER it B otghiticase (sUeh anvatoBy 4
organic primary (including ammonia), secondary or tertiary amines) to form the

ammonium salts.

This invention also provides processes for preparing the compounds of
15 formulal. Accordingly provided is a process for preparing a compound of formula I

which comprises one of the following:

a) reacting a compound of formula Ia

20
wherein X and n are as defined above and one of R, and R, is



1 1 FEB 2004 . WD 01/19839 _g_ pc~r/~soona~3s benzyl oxyanili ne
hydr ochl ori de and heated to 120 - 160C until the previous internediate is
conpl etely consuned. The protected indole 2 is subsequently treated with a
sui t abl e -base such as sodium hydride in DVF and then reacted] Wi EEB 2004
appropriate benzyl chloride of type 3. The indole 4 can then be

nmono- depr N@e1¥8B9by 5 eit her hydrogenating the benzyl gr oPEI/B$00241838¢ he
5-position of the indole or hydrolyzing the pivaloyl group at the

4' -position of the 2-phenyl group of tBe indole. The group renoved is
determ ned by the position of the glucuronic acid conjugate desired. The
renmoval of the benzyl group or t\NsgO 'vakpyl ester renders conpounds of
either type 5 or 6, respectively. Rea of conpound 5 or 6 with the
trichloro 10 acetim date CAS# [ 150607495-74] of the protected

) 'E'/g%gfe in a polar aprotic solvent

gl ucopyranosi de in the presence of BIS
such as dichl oronet hane results ifi°Phe d uc r ani sodat ed conpounds 7 or 8.

W have found that the reaction of eith&*°5 or 6 with the

trichl or oacgeioffed & £proteRfifg froufHiider conditidgs Suitablenfol eshdviig the drqectial| owed
for the synthesis of the gT ucopyranosi d in ver ood yield. The conpounds
are 15 excl EFOURAP gm@@&gaspagdlﬂﬁeompwrﬂ@g l?o's‘rf%fé%ﬂ@éaeéﬁmda&z 18

nd.7 can be then treated with LiCH in
P t the conplete deprotection of

substituted). The pival oylated c
THF/ H-Q MeOH (or di oxane/ MeOH H, O t
t he conpound, to give after worl cup, nogl ucuronic acid 9. The

nono- benzyl ether 8 can be hydrogenag »hydrogen transfer between

cycl ohexadi ene and Pd/ C and t hen Q‘Ephyd oly 2§ by LiOH in THFi H-O MeCH (or
di oxane/ MeOHI H=0) to yield the nono gl Uefonic acid 10. Mre preferable for
| ar ger sgal r nat o e: [ i al yst,
H and agso I\lfgﬁ}q élggrtg{mkhgﬁcé?%t |1%13§%1?QQFQHF}J£%§4C&§M}Q%%E%%%SO 4 : g%1I 19839
_g_ Schene Simmltxheously vith deprot¢ction Br seqvEDtigthy~fo give a/comespondjng canpound 1 X =

H, CH3 CAS 1 ~ I I at ~~~~ \ [/ " [ ]
NH- G H 2° °~%@§Wﬁ’§|ﬁ“§%§é§% %@%ﬁé@@iﬁﬁdﬁﬁgﬁgﬁrﬁam MeOW hl F/ 1 i,

PCT/ USO0I Z4738 NaH, pMF X X R~ -HQy ~o-\/ (/ AcG: ."""0O Ac ~ O eF,
enerate, a~az a ~~s~ "'t~Ao OAc

or

10  b) reacting a compound of formula II

CHn

where X and n are as defined above, with a compound of formula ITI



1 1 FEB 200g WD 01119839 - 10 Schene 1 (Cont.) 5 R, . 21 Conpounds wherein
bot h phenol s are gl ucuroni dated can be prepared according to Schenme 2. The
bi s-benzyl protected indole 12 is prepared by a nodified Bischler reaction
anal ogously to that described for indole 2 in scheme 1. The indole can then
be subsequently alkylated with the side chain 3 (sane as showhli REBEWane
1). The 10w9&5)é?q3?ut ed indole 13 can then be deprotected pcimyshoagesnati on
of the benzyl ethers to formthe deprotected conpound 14. ' The deprotected
conmpound i s then bisglucuronidated by tgeatnent of the free phenolic

contai ning conpound with the trichloroaceti mdate of the protected

gl ucopyr anosi de CAS# | 150607»@%;% (sanmeprea used as in schene 1) to
afford 1~. The final deprotecte 2 Luronffc acid 15 is obtai ned by base
hydrol ysis of precursor 15 to afford prpduct [16. The side chains can be
prepared in the general fashion ske ¥y, SCheDEl, 3. 1 1 FEB 200g WO
01119839 -11 Schenme 2 Bn \ x +/8® ~ /Ar ™4 EbN Bn / HH-,~ 11 x ° H,
Chb Bn CAS ti [ 51388-20-B ] Not Isol@Aed PCT/13800J24738 C Bn \ DMF, heat

Bn '- NaH, sl o=~ + NE~ 12 \ ) n. Cydohexadi ene/ PdK
THFI Et OH a %‘é arY ?f?&?’&%g’]i“‘i ﬁ°8tﬁl?f‘“1?¥ﬁwﬂ“drl‘dﬂéh [SREESR a~NH AcO-~

rc Acr~l 3 MeO,Cq o

AcO\\ //OAc
OAc

or ¢c) hydrolysing a compound of formula I wherein one or both of R; and R,
5  represents

to give a compound of formula I wherein one or both of R;andR; is

HO,C o
O
OH
ord) reacting a compound of formula IVa or IVb

10



unc BFy ettlen3te) CI~Go RZ\ \ \ oAz 16 HCH)n RZ~ HO OH5 n = 1.2.
or 3 1 1 FEB 2004. WO 01119839 -12 Schene 3 HCl H /- (CHxM K2Cp3/ DVF H |
[+ Cn=1,20r3 [123-08-F C"r 1-HCUEtpO 3 ~(CH2~" i 2- SOfly ﬁf%,,
pcrn~soona~3s H 17 ~N~ ~(CH2Xt n=1,2,0r3 NaBH,,/MeOH H 18 ! = = nns
1,2, or V3 5 Estrogen antagonist activity was shown for representative
corrpoum(g({mt,{g s invention. in a standard pharnacol ogi PATUSAYR4I{ ocedur e
usi ng -7 cells transfected with an estrogen receptor. When adm ni stered
orally, the conpounds of this inventign act at |least partially as prodrugs
for the correspondi ng hydroxylated 10 conpounds di sclosed in EP 802183.
Accordingly, the conpoynds, of this. i i ' Qedifieen

est rogens, l>/ﬂn‘t'élé!ﬁli‘ FFQTWE%SSP?‘W LEF £ ?%%nf:?élgdl}% a@%ﬁ?é@n@ngégg%}?%en receptors,

t he corrpougolq 1 Y1 to AGboRSitdRss, baag!na@@om-ﬁtcal;boan@mwrb@lr?é‘b’ht i ssue contai ni ng

estrogen receptors, the con'qo ds will act as antagonists. The procedure
used to den@h@t@&@@“ﬂ%@f@%?'ﬁgﬂn ant agoni st activity in MCF-7 carcinonma

cells is briefly 15 sumari I0\8 a MNeEul ts obtained are provided
Ys w§re passaged twice a week with

in Table 1. Cell Preparation:
iningl110% (v/v) heat-inactivated

growt h medi um [ D- MEM F- 12 nedi um dont
fetal bovine serum) 1% 20 (v/v) Rem™ 'I'/)d{{]- §tq'133ptorryci n, and 2 nM
' d if*Yented flasks at 37C inside a 5%

7,

gl utaMax-1]. The cells were n#ickk ai
C) 2/ 95% huni dified air incubator. O®Aday prilBF to treatnent, the cells
were plated wth grow h nedi u A/ TWalete RIGIROR Wel | pl ates and

i ncubat 8d 49 gwse Vé?ﬂ?f‘&‘ﬂ%.mm&l“% °§§E‘ggoo4 WO 01119839 PCT/ USCOl 24738 - 13
M302C 0

AcO\\\ II/OAC
OAc

With regard to process a) the protecting groups can be any suitable protecting
group known in the art that can be removed (i) under conditions which do affect the
rest of the molecule, e.g. benzyl groups which can be removed by hydrogenolysis or

10  (ii) under conditions that simultaneously remove the acetyl groups e.g. where the

protecting group itself is an acyl group such as pivaloyl or equivalent hydrolysable

group.

With regard to prdcess b) and process d) reaction with the trichloroacetimidate
15  of formula Il may be conveniently carried out by treating with BF; etherate in a polar

aprotic solvent, e.g. CH2Cla.

With regard to process ¢) the acetyl groups may be removed by hydrolysis

using LiOH in a suitable solvent.

20
The compounds of this invention can be convenently synthesized according to

the generic methods shown in Scheme 1. The orthogonally protected indole is
formed by a modified Bischler protocol wherein the -bromo-4-pivaloyl protected
hydroxypropiophenone or acetophenone 1 is reacted with 4-benzyloxyaniline in DI-VIP
25  in the presence of triethylamine. The reaction is monitored by TLC for consumption
of starting materials. The aniline substituted material does not need to be isolated but
instead, in the same flask, treated with an additional 1.25 - 1.5 equivalents of 4-



Test Procedure Conditions: The cells wera infected for 2 h at 37C with
SQuL/wel |l of a 1:10 dilution of adenovirus 5-ERE-tk-luciferase in
experinmental medium [ phenol red-free D-MEM F-12 medi um cont ai ni ng 10% (v/v)
heat -i nacti vat ed charcoal stripped fetal bovine serum 1 % v/} FEB 2004 .
Penicillin-Streptonycin, 2 mMgluta-Max-1, 1 S nmM sodi um pyruvate]. The
wel I's wer ¥Q4Y once with 150 uL of experinmental medi umpdaimsvokyhst he
cells were treated for 24 h at 37Cin replicates of 8 wells/treatnent with
150 ulJwell of vehicle (< or equal to Ogl1 %v/v DVBO) or conpound that was
diluted > or equal to 1000 fold into experinental nmedium 10 Dose response
experi ment s berylxpaiifiny HparothoRid RAA hdaRda@0NbEt . Qlgedt ggQnj st  nodes on
active CO”D?,H{[—Q,%d?%ﬁiL%g,:?nf eases f@‘ioﬂ ?fgg) ?35.103560?7? @?gn%hgr%maﬁse
response cuives RG2S CARBCrBeCRsimed  Therrpleeien jrdgle 2 iesubseanentintreated The
final well Mmithemgwitablee hasvesuch grsosodiuno hiyadides itb DMF Odnd3thén eacted Fiml82: 780

(10~ M fi naly St b i . t. ,Sst control. 15 After treatnent
t he cel lf Werr’lse\r I sedéng%],égi%%dg%?ﬁf (Ijslr:-{ %’%&2‘9 C?Ih&fgtbﬁlfllﬁﬁé’r epgateqed by |
cul ture 7 ysFuher Jiydeogengting, theg henzyt pgmeun ioffpt threS-pesition wfathesindae ¢k) ver e
transf er r edhydrolgziaf trepivalbyIBro Rites 4PhARn ML igﬁﬁ%@%ﬁ@ ofﬁé% Wit fe, W
nmeasured in J 6_P lLum nonet.er G an et hol ugehg 100
uLwel | of Zgﬁi g(}caﬁp g‘!#gggédslllﬁt?’g& ngdE’ﬁr%ﬁ@aﬂu%é’g&?eagli‘ﬁ}ﬁ?l.ﬁcﬁcid)ﬁmﬁbgﬁthe
i nj ection oflesité ‘Thmreemoyalof the hengpcgrogp oratb pivaloyll esi@asadep§Bothpoiidds BRrde for
each wel | . Eitel eyes) of BErdshd [¥o) : te, luciferase activity
was meagyr egd E?o?ileo § ﬁkrd:)mcg? &gz/ﬁ m&%néﬁggfoﬁ%ﬂ%,{ngyf OF- W ttée \;%qhiloro-
transf et ed FroaHG sﬁ gPrZ'tg T Pg‘hé Prptested sluropysanosidglin clenpresemce afid
analb yzEd us BRig etherate] P as pélamapmtic SdBrennshél dt Q)iémbwnﬁu?.ﬁxegfe%ﬁhs HPlttf.@Ct 3 the
25 backgrou ; ke e asurement for each we an
t hen deter ngﬂgg LFelﬁgat%J angi_ Jsﬁt% %ﬂg*r %’ %\S}}aggfodwﬁd'ﬁatég%ﬁa?qwfrﬁtﬁﬁﬁNnal ysi s
of Results: Ol %B?%&‘%E“%Kr sperein CHHS wringd A yndleylurisidves allewell t he
Huber M est foraheosyndmsis W @he ERicosodRle tdwign r ned

The ] ; O virp ol yitlas Ord BBbAIIE Bt o

obser vajq on h ware was used to andly; e’
wei ght efdi da%gllggfl—;ogg}ﬂ\/\!gy%gl\@?Aﬁ(%?ﬂl?éfa“%s‘qeés {(§quatasial cbséutad)t r eBherent s

wer e conpar@aleyated comppind @ canrher tien reestel twith| LiOHNM TRFVHOMetH @by i n the
ant agoni st dioxiae/MSOHHB) tdbffécttheS| perinent, if the conpound
) éb‘?‘*@?‘? %ﬁ@ﬁf‘?&gl&fl@%ﬁg‘“ﬁw&}b% 19839

treatnent r I wer g signi f.i cant.l

PCTNSOQ 24 p-&’%ﬁf“?'r%ﬁ\ Pﬁ@%lb%ﬁ’?fb? 1 351% ¢ onkheomonedenz) ethetéh cameber esul t s
ver e repor tidrogenated byehyseogenr garafarvisetweent becldhdxadiesd aadi Pd/CC 4 rtpgrﬂ [i.e.,
( (comamd- mRIFdIFed by Q3 hﬁ?@ﬁ;; el n = hi c) ontrol)) x
100] . The JNP s’c?)df.t v?/gr ebmg S0’ Use @@’?é?’%ﬁﬁ@‘@%’e@&? 8‘“&1&"6?0‘1008

val ues frong't“‘f;'éo"ﬁ‘br‘?ﬂdi H&ar Meye corefesabln far dargerescals hyideogenations! areutieni ¢ aci d
conj ugat es coodidonseusieg a 10%hPINCFcatalRESHY ahd £ Qolve NkSilsi | as
the antagonigt/pisg-dosed with 10 YRR A )hﬂgﬁ%g@ pisile 6
conpounds tested showed antiestrogenic activity in this cell system and
none of the conpounds showed significant agonist activity in these cells.
This is a desirable outcome since the MCF-7 cell line is derived from human
manmary tissue and these 10 results indicate that the conpounds were
counteracting the proliferative effects of estrogen activity in these
cells. This also is a positive indication in that these conpounds are
showi ng cell perneability and receptor binding affinity (since the MCF-7
cells express estrogen receptors). The data for the conpounds is shown in
Table 1 infra. 15 Table 1 Conpound #MCF-7 |1 C, ~29 (Schene 5)230 nMBO ( Schene
5)210 nM37 (Schene 6)1200 nM38 (Schene 6)1100 nM As st ated above, the
conmpounds of this invention are tissue selective estrogens: acting as
estrogen agonists on certain tissue, and antagoni sts on other 20 tissue. In
particul ar, the conpounds of this invention act as estrogen receptor

agoni sts in providing protection against osteoporisis, lowering lipid

| evel s, and increasing HDL | evels. The conmpounds of this invention act as
estrogen receptor antagonists in inhibiting uterine gromh (as a potenti al
side effect fromthe adm nistration of estrogenic conpounds), provide
protection agai nst breast cancer, provide 25 . contraception, inhibit
denential, and provide cognition enhancenent. Accordingly, the conpounds of
this invention are useful in treating certain conditions resulting from
estrogen deficiency, such as bone | oss or osteoporosis



') 1 FEB 2004 WO 01/19839 pc~r~soonar~s -15 which may have resulted from an
i nbal ance in an individual's formati on of new bone tissues and the
resorption of older tissues) leading to a net |oss of bone. Bone depletion
results in a range of individuals, particularly in post- Menopaug @béﬁﬂnen)
wonen who have undergone bilateral oophorectony, those receiving or Wwho
have 5 reggloypmssxt ended corticosteroid therapies) those roupEsones88 ng
gonadal dysgenesrs and those suffering from Cushing's syndronme. These
conpounds may al so address individual sywith special needs for bone)
including teeth and oral bone) repl ace nt) bone fractures) defective bone
structures, individuals having bone-rel ated surgeries andl or the
i npl antation of prosthesis. In addition to those probl ens descri bed above)
10 these cojgg QH gs can be used in treatnments for osteoarthritis,
hypocal cema, hypercal cem a, Paget's di sease, osteonual aci a)
osteohalisteresis, multiple nyel oma and other forms of cancer having
del eterious effects on bone tissues. conditions resulting from
estrogen deficiency which can ke treated mnth conp unds of this invention
i nclude prostgki c hypertrop v ginal a d acne, 15
cardi ovascul ar prgsease) Lo ce t a aI monen) as well as
hor mone repl ac t 4 a sal in other estrogen
deficiency stateswyere estrogen supple ntatron Id e beneficial. As
the conpounds af .f0bs, i nvéritton al so act {as estréggen antiagoni sts in certain
20 tissue, they are useful i n providing anti estysgden t herapy, particularly
in treating male pattern bal dness, dysfunctional Jterine bl eeding,
endonetrial pohyps, benign breast disease) uterine]l ei onyomas) adenonyosis)
in treating neoplasnsoMyeh as o‘ﬁi" ~ bre cancdt.®Bndonetria
cancer, nelanbd prostrate cance th ol on, and CNS cancers,
in treating endonewrﬁosrs polycystgb ovary syndraoge, 25 infertiltiy
Al zhei nmer' s di sease) cognitrve decl 1 ne and ot her di sorders) and in
provi di ng contraception,. The conpounds of thig™ nvention are al so useful
in treating di sease states where anenorrhea is-d8¥ant ageous, such as
| eukem a) endonetrial ablations, chronic renal rer2#gpatic di sease or
coagul ati on di seases or drsorders 30 Addrtronally) conpounds 27) 28) 33,

o =08 a t B Suq o

\V

adm ni stration of these c/npounds of:] grveﬁ at a dose of) from 35 about
0.1 ng/day to ah kday P erably) adm nistr nwll be from

about 10 ng/ day X abo pre prefer@bly fr bout 50 ngl day
to 9 1 FEB 20%1r wo ovﬂ®s®@"P0¢|§eoona 3s - 16 about 00 ngéday, in a
single dose or dn two or nore divifled doses. Such doseg nmay be adm ni stered
in any nmanner ¢4 i n directing g¢nEtActi ve conpounds in to the
recipient's bl stream including™rally, via inplantsy-parenterally

(i ncluding intravenous, intraperitoneal and subcutaneous injections))
rectally) vaginally, and 5 transdermal ly. For the purposeg of this

di scl osure, transdegmal adm nisfgations are underseoQdyl 0o i nelyude all
admi ni strations X3 urfac Q1)

bodi | y passages i ncl @ bﬁr thelia 5

adm ni strations na?”bz cd¥ried out usyng the Present comgdbunds) or
pharnaceutrcalIy—aeeep#§b+e—sarts tﬁE}eof) in laetions, f oans)

pat ches, suspensi o™ 8§t i ons, 1 and suppositoriesq(rectal and vaginal).
Oral formul ations containing the agtiver conpounds of is ipvention may
conpri se any conventionally used ogal forns, including_fahlets) capsules,
buccal forns, troches, |ozenges ad |®Pal |iquids, as pensi ons or
solutions. Capsules may 15 contain m xtures of the active conpounds) wth
inert fillers and/or diluents such as the phafnaceutically acceptable
starches (e.g. corn) potato or tapioca star gars, artificial
sweet eni ng agents) powdered cel | ul oses) $uch,g gt alline and

m crocrystal line cellul oses, flours, gelatins, , etc. Useful tabl et
formul ati ons may be nade by conventional conpression, wet granul ation or
dry granul ation 20 nethods and utilize pharmaceutically acceptable

di luents, binding agents) lubricants, disintegrants, suspending or
stabilizing agents, including, but not limted to, nagnesi um stearate,
stearic acid) talc, sodiumlauryl sulfate) mcrocrystalline cellul ose)

car boxymnet hyl cel | ul ose cal ci um pol yvinyl pyrrolidone) gelatin, alginic

acid, acacia gum , xanthan gum sodiumcitrate, conplex silicates) cal cium
25 carbonate gl ycine, dextrin, sucrose, sorbrtol drcalcruntphosphate
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The foll ow ng procedures describe the preparation of representative
exanples 5 of this invention. All reactions were carried out under a
nitrogen atnosphere. Chromatography was perforned using 230-400 nesh silica
gel. Thin | ayer chromatography was perfornmed with silica gel plates. 1H NWR
spectra were obtai ned on a Broker AMA00, GE QE 300, Broker} ﬂ)ng)i bor

DPX- 301 |Q§ﬂ{§g§t and chem cal shifts 10 reported in ppm MIlting points
were deter n a Thomas- Hoover apparatus and are uncoP¢EESWE473BR
spectra were recorded on a Perkin-El nmer diffraction grating) Mattson
5020FT-1 R or Perkin-El mer 784 spectroplét-oneters. Mass spectra were
recorded on a Kratos M5 50 or Finnigan 8230 nmass spectroneters. LC/ M5 were
pref ormed oSchemellc(@mds system Model PlatformLC with a HP 1100 LC system
15 and a Diode Array detector. The colum used was a 2.0 x 50 mm C 18 3l un
colum. The nobile phase used were as followed: A= 950 (10 mM NH40Ac): 50
(CH CN); B=p0 ¥ mM NH, OA\C) 950 (CH The gradi ent used is as

foll owed) t=0 A 0 130 %E -C were recorded on a
Wat ers 60F Pu shremwith a 4 6\,..,,x @ 7 prm Cl 8 col ut€m and
a 996 Diode Array’ 20 det®ector (at 300%hn{of" 220 . Flow=1. 0 m Jmin.
Tenp=30 C. The| | e phase m%iﬁre as foll gwed: A=950 H, O 50 CH CN, 20nM
K2HPO, / H, PO, ; nv | f z /H PO,. The gradi ent used
is as fol |l owedp t=07 100% B) Olo C t=55, 0%\B, 10Q% C. El enental anal yses
were obtained\ith a Perkin-El mer 2400 el enedtal anal yzer. Conpounds for

whi ch CHN are&'ﬁorted are 25 wthin 0'4%0f<ejw t heoretical value for the
formul a given unl ess expregsseg ¥W se. The-follow ng conpounds [ Exanpl es
1-3] were prepared according to.Schemre 4 as shown bel ow. 30 1 1 FEB 200
WD 01J19839 Schermg 4 H OH 1- ‘8—! 2- Ac20, Pyr OH A OH Acd ~ ~'QAc Ac C
-18 OQAc Ad7® AR ' ¢ CCh CszC03 ~O
~~CCl ~ CHzCl z i‘ﬁtyl gI ucuroni c
Ester B To a s
avai l able fro
(0.4 g) 0.01

4c M Ac D Exanple 1 For ’
ensi on of D-d ucuronol actone A 100

(Alldri ch Chemicaf%*n MeOH (750 was addid O—l pel lets

8 10

Compounds wherein both phenols are glucuronidated can be prepared according to
Scheme 2. The bis-benzyl protected indole 12 is prepared by a modified Bischler
reaction analogously to that described for indole 2 in scheme 1. The indole can then
be subsequently alkylated with the side chain 3 (same as shown in scheme 1). The
10 substituted indole 13 can then be deprotected by hydrogenation of the benzy! ethers
to form the deprotected compound 14. ‘The deprotected compound is then bis-
glucuronidated by treatment of the free phenolic containing compound with the
trichloroacetimidate of the protected glucopyranoside CAS# [150607-95-7] (same
reagent used as in scheme 1) to afford 15. The final deprotected bis-glucuronic acid
15  is obtained by base hydrolysis of precursor 15 to afford product 16. The side chains

can be prepared in the general fashion shown in Scheme 3.



10 under Ar. The suspension slowy turned to a clear yellow solution over 2
h of stirring. After 16 h, the reaction m xture was concentrated in vacuo
to give a brown foam The crude product was dissolved in pyridine (200 nL),
cooled in an ice-bath before acetic anhydride (375 nL) was{ad@€8 00% 50- ni
portions. The reaction turned dark brown during addition. After addition,

t he reactywegmni/fdsss ure was purged with Ar 15 and stored i nPCRASPEFFIBger at or .
After 36 h, a brownish precipitate formed on the bottom of the flask. The
reaction mxture was filtered and washed with warm Et O4 (100 nl)) air-dried
overnight to give B 78.5 g, 37% of an off white solid: RI = 0.65 (EtCAc);
"H NW\R (CDCl,) 5.77 (d, 1H, J=7.7 Hz), 5.12-5.35 (m 3H), 4.18 (d, 1H) J~. 3
Hz)) 3.75 (s, 3H), 2.04-2.12 (m 12H). 20 Exanple 2 Fornmation of

Hxdr oxygl ugtt¢mié 2 Ester C To a solution of tetraacetyl glucuronic ester B in
DMF (90 nL) was added solid hydrazine acetate (3 g, 32.6 mmmol ) at rt under
Ar. The suspensi on was heated 1 1 FEB 200 WD 01119839 -19 Pcrn~soona~3s
to 65 C under Ar. After 1 h, the reacti was cooled toyrt, poured into HzO
(200 nL) and EtCAc (200 nL). e two laylers were sgparafted. The organic

| ayer was exhracted with H 150 miI. ), dri 0 ~SO,, filtered,
concentrat ed yr vacuo. Pur [ | i.a |Si O~ egwi tth (2:1)

hexanes: Et QA ve+4. 1 gpo yl'r:'%'ﬂ'\éi’i hydarnoxy uronic ester C as a

yel | ow syrup. nicr0. 61 (Et®Ac); "H NWR [(CDCl,) -5.63 (m 4H), 3.75 (s)
3H), 1.97-2.22 (m 9H). B¢mple 3 Formatj on of B chl orqaceti mdate D 10 To
a sol uti on YFAYEPENygl ucuronic ester C T11.1 mghaadd. 3 nfol ) in CHzCh ( 100
m.) was added cesium carbonate ( 1.5 g, 4.7 nmol) and trichloroacetonitrile
( 10 m., 63 @ml) at rt under Ar. Akter 4 d of sfiNring, HsO (200 nL) and
CHCI, ( 100 wer g agded tRL g ensi on. The AWo | ayaisomer e
separated. T ganmrc—tayer REXYT & PP t h* HEO |(2 x—t00—Tt™ dri ed
over Na2S0,, f1 §"_E,E,,ed) concentr . Pgrification via Si Qg,
eluted with (1:1) hexanes: Et OAc gav¥e 8.9 g, 58% oj°trichl oroacetim date D
as an off white solid. RI = 0.67 (EtOAc); 'H NMRIC3C,) 8.78 (s, N-H),
6.63 (m 1H), 5.63 (t) 1H J=9.86 Hz)) 5.27 (K) I1H) J=10.0 Hz)) 5.15 (dd)
1H, J=3.54) 10.2 Hz), 4.50 (d) 1H, J=10.2 Hz)) 8 (s) 3H) 2.02-2.12 (m
9H). 20 The follow ng 5-gl ucopyranosi de cogj ugat¥&s*and i nt er nedi at es

[ Exanpl es 421] g4 ir ed accor dite aes 5 and 6 as shown bel ow.

1 1 FEB 200 WO OIf 19 " :2Q.8 ) -20 DVF~
Et PCTI US00/ Z4?38™~ ¢~dohobdl end
THFI EI OH Cyciohexadiens/PA/C "OAC

THF/EIOH

.

Pd/C thTHFEDH BFs ethorate, CH.Cla




n=2,23n. 3, 24 C\ NaH, OW C(CHX)n n.2; 21 n . 3; 22 ~NH DA~~b QAc n
. 2; 25 BFa etlwata, GH x&, ~levas n.3:26 / jCHx)n |, THF/ MeOH 11
FEB 200 WD 01/19839 -21 Scheme 6 LfOH, MeOMHFh~O NaCH, Me%’.WI‘EEhi ~C

PCT/ USOQY Z4738 Me ~' C~NH AcO-r ' QAc ¢ BF3 ethsrats, ChizCl ='si EG8004,

1 1 FEB z00 WD 01119839 PCT/ US00I 14738 -22 Exanple 4 Pronanoi c acid.

2, 2-di met WQ 01/19889| | - ox0- 2- br ono- pr opyl ) phenyl ester (19) Pkx/esodizlizge
solution of the 4'-pivalolyl propiophenone (22.4 g) 95.6 Mol ) in ether (
1.2 L) at OC was added slowmy Brz ( 1§27 g, 105.2 mmol). The reaction was 5
run at OC for 20 min and then allowed to roomtenperature for 45 mn. The
gradual di sppagasance of the brom ne color was observed as the reaction
went on at rt. The

HCl
H Gc“z)" K,CO 3/OMF 3_@_
+ Cl—/_ H %_\

17 N\
12 CH
[123-08-0} n=12or3 n=120r3 v Gz

NaBH,/MeOH

2 Y2 S raYal

3 Z: S(CHa ™ SOCI /THF 48 O(CH n
2

n=12,0r3

Estrogen antagonist activity was shown for representative compounds of this
invention in a standard pharmacological test procedure using MCF-7 cells transfected
with an estrogen receptor. When administered orally, the compounds of this
invention act at least partially as prodrugs for the corresponding hydroxylated

10  compounds disclosed in EP 802183. Accordingly, the compounds of this invention
are tissue selective estrogens, meaning that in certain tissue containing estrogen
receptors, the compounds will act as estrogen agonists, and in other tissue containing
estrogen receptors, the compounds will act as antagonists. The procedure used to
demonstrate the estrogen antagonist activity in MCF-7 carcinoma cells is briefly

15  summarized below, and the results obtained are provided in Table 1.

Cell Preparation: MCF-7 cells were passaged twice a week with growth medium
[D-MEM/F-12 medium containing 10% (v/v) heat-inactivated fetal bovine serum, 1%

20 (v/v) Penicillin-Streptomycin, and 2 mM glutaMax-1]. The cells were maintained in
vented flasks at 37°C inside a 5% C)2/95% humidified air incubator. One day prior
to treatment, the cells were plated with growth medium at 25,000/well into 96 well
plates and incubated at 37°C overnight.



product has the sane rf as the starting material in the TLC system 10%

Et CAc/ Hex. The reaction was quenched with 10% sol uti on of NazSO , washed

with water, brine) and dried over MJSO . The product is a waxy solid and

was used in the next step 10 without purification (yield = {89 gEg 390 - np
40 - 45C Exanple 5 2.2 - Dinethyl _propionic acid

4 (5- ben fiass- Met hyl - 1H-i ndol - ~1) phenyl ester (20) 15pcv/esdoz#tisn of DMF

(350 nlL) contalning bronmo ketone 19 (44.82 g, 143 mmol ), para-benzyl oxy

ani line hydrochloride (37.1 g, 157.4 1§m)| 1.1 eq), EtsN (31.8S g, 314.8

mml, 2.2 eq) was heated to 130C for h and the rxn followed by TLC (15%

Et CAc/ Hex). The internediate odyct |I|n enan s pbserved
as a mremm—%tﬁﬂé %?f ﬁ‘ﬁ"ﬁ’ ??it?ﬁi 5y g‘j ‘? ﬁbﬁoune hiter all

20 of the gwalda%%ae%bvmss-gnaweraas mlc'S@&mbﬂaT ﬁammm[lphamll utl on was
treated w h add

It1ona ar a-benzyl oxy anili hydr ochl, OI’I% % 177
o) Thereidie | DOEM BB o eungalish Gy e A vREh GhasosT) o
130C. The r.e FrepBmiy6i rn)mmaghﬁm.u 1wat er
(800 ni), Sé&]?r acf? %Meg%& @W)%ﬂlmﬂ,s was mté’dnvvlth br| ne %@?ng dried
over wigh Mgﬁ@dxuriﬂpemymghnirbe Mﬂéﬁ%ya%d@aﬁﬁ:é’#@rlzﬁ?@é&*P eyperimental . e
product whic t (3, t S g ktef golid (38
g) 649%: l\)ﬁ‘e&'l‘“l’s H"Tg Eﬂl %{g g@%‘? f?ﬁ 2|4n§sat wﬁ) W?e%%&‘(%d 2 H J =
8.6 Hz)) 7wéws/t(e:i;mau+wuw 150 nuwemzyt) vehidg (< ar. emial 1 OF%)vv DMEO) oF 19 (m 3

H, 7.12 (d, 1 Hz), 5.13 (s)
2 H, 2. 37°?’§P°“§d ﬂba‘ Ya%%’ﬁ‘(édz’)g%)“gﬁﬁ/gg fﬁfi‘% @Wﬁnﬁﬁ&{aﬂﬁs’ﬁ %:5,%80 2970, 1745
cro'. 30 1 1 FEB 2004 V\D 01/ 19839 -23 Exanple 6 pcTnmsoona~38 2

2- Di net hyl - propj.oni ¢ _aci

4- (5- b&hzyr | oxyPSETRPRYTE. %P?%“‘('ﬁs BF’ﬁe"e’fa?‘FFdf"f jther the agonist o apfagqnist

H-i ndol - 2- ylodds dihautive c@ﬁpcﬁmdi #3]og Tiucreased fromleo‘f toNéJ—’| M. From éeseetm

di spersion in mneral no 25C was
added dr opWSB@Sﬁc%F%P&aﬁn‘é?cw Vé“ [Yﬁg%B l?‘t LEed E'er% ﬁ?gg%e&?ﬁm (48.3
g) 0.117 npheh kestfhknt RrodyFcdrtdlfs o Julowér3 ax pHY’i $QI-082, 580 n(ila Mnfinalhe
reaction allowed to coné#nue for an hour at -25C for an additional hour.
The i ndol e censeaatiBasRdR MMREPBHCM®Ph a dr opwi se addition of a sol ution
consi sygng of the side chain 21 (51.0 g) 0.176 nol, 1.5 eq) in DWVF (500 ni)

over a period of 55 10 m nutes during whic e soL rature
was mai nt ai ned é{ten@@énenfﬂgqe %gﬂ"c}ﬁg\ﬂlzﬁ’ aasl?-%vggr t ol 1 ;jo(rm‘é&n’aa di ti onal
hour at - ZE!QCElfPlc{lﬁl‘i@qiysﬁyrea%mh(mbmé a Cofperatieny:t The cell ysates (ﬂ&:ﬂLbJMcuEt ed with
EtOAc ( 1.2 L) bri ne §30 %};ﬁdrled over I\laSOé
concent r at éunsfertegh toa 3well lyminometer, Rlats rasy agHunyMas Gieos CH? % he
m m mm aﬁwgﬁ%{? Qﬂ%@é mﬂnﬁbﬁﬁfmt(w aﬁl@ Buthald) usmggmo (LawelboKg) with
hen f 8:2 and finally CHLCI ~/ Me 4 The fraction
eI ut ed Zﬂn t Huctferass Sﬂbé@fﬁ? Q’T’rﬁ@agm‘ﬁ%a@fle@ Frior 19 the l%ﬁtlé’f‘u"él‘h? supjtrate g‘ﬁ and
.the el Uantsgé %%?07%%&%&1"\%5 e wﬁeawmnonaﬂmmtmdlmaugme t he
uct

deS| red pro 709 H NWVR ( 4 7.43 -
7.36 (m 4thggubsrtra% luci rasq_ar(qﬂtyrvqsom%‘“?d 10 S?F%’S(ﬂgﬁﬂfélkﬁm %”(d, 1 H,
J =23 & wérg‘ilranéfeﬂf’zd from lﬁe Qurhﬁxbm@teﬂ td"&)Macmtosh personal computer

6. 73(s, 4H) 18 “2H) 2H, J=5. Ohp) , agnl J=5.9 Hz))
2.41 - 2. 35anqua14m¢)usnz !!G P sz'Hﬁfc P&‘lmSPt%? ‘§’2“‘(° | R
(KBr) 3410 2 7 ferade rheadimehR t7f8r %aas mélhwlndpﬂﬁﬂl omc
acid 4-75- beg‘%%uggygérrgin QTME Zuﬁexarreth egeam ne vl - et hoxy -Benz
1~~1- 1Hi notmtenmnynherpmmydstasdagd )eaqlh C3UMERt e 20 (2 0 g, 4.84 mml)
was di ssolved in DVF and cooled to OC and treated with NaH (0.13 g, 5.32
nmol as a 60% di spersion in mneral oil). A 30 separate flask contai ning
the benzyl mkdl_‘gisldélem ( 2The ciferasy daaoiere itrpnsiormerdh 8y tpgaritbaswiithiaH (0. 17
g9, 7.22 n QformEd SbsePldtionOn

cont ai ni ng Bﬁﬁ%aor %{sg R)ddvﬂ} ﬁ)dr%ﬁ{?%r?s%)nrgg}cfnw a san nge to the

sol uti @8y comea]Mﬁ’ seftwire wandsﬁdetoeanab'rze thehtsansgormee @nd weeightad datifeeanest 0oC for

0-5h way ANOVA (Dunnet’s test). The compound treatments were compared to the

vehicle control results (0.1 nM 17p-estradiol) in the antagonist mode. For the initial

single dose experiment, if the compound treatment results were significantlty different



1 1 FEB 200 WO 01119839 PCTNSCO 24738 - 24 then allowed to rt and stirred
for an additional 5 hours. The reaction was worked up by partiti oning the
reaction mxture between water and Et OAc and washing the E4GA @E bri ne
and drying over MgSO4. The solution was concentrated and chr oma o %phed on
SIO (MeOH CH=Ch; 5:95) to yield the ~ desired pdt as a foam5 (0.41 g).

The foam¥B&MPB&hted with a IN HO sol uti on in Et~O to r@6@aisoHasspr oduct
as a light yellow solid. Mp = 222 - 225C, "H NWMR (DMSO 10.17 (br s, 1 H),
7.95 - 7.22 (m 10 H, 7.16 (d) 1 H -J4= 2.3 Hz), 6.87 - 6.76 (m 5 H))
5.22 (s, 2 H, 5.13 (s, 2 H, 4.27 (t) 1 H J =4.6 Hz), 3.47 - 3.37 (m 4
H, 3.20 - frdmle (approanki):)coaudﬂ £6.053 théh) thd r&81d el %ﬁor(cfal as4tht')percém66 -1.53
(m 4 H, 1328 43 APClI 645 (MtHt) .

2 2. Di met hﬂﬂlaudF ﬁbiﬂlfﬂ} %%r,aglo control [i.e., ((compound-vehlclc control)/(17B-estradlol

4- d5- hydr oxyfrtrdt MRéHIME chnthdh))(

benzyl | -1H-indol - 2-~rl | - ph?a)nillwgg?%q}(‘/ﬂrS)O%mﬁ}él'ﬁéy%)l?oo?sggtt%getfrr%’g? t(5“323 (61.8,
0. 098 nol) Gaémy%ls%dYPé'éPﬁfwmﬁpﬁlEﬂdJHeqr@O%reEpm@@cm;s and 10% Pd/C (7.0 @)

was added. The ThedhbAG oHRSH ar I atus at
50 psl for 30 hours. ﬁe rggicéﬁ&on d&é@g?ﬁenaﬁe F%E'}e%k?vﬁ%uﬁﬁsaﬁl FE‘? ock and
0.62 g of theegerbstas aellchsulsamapdaiit (co-dosed With 10 pVe17Roestdadiollici®iean)[1pot ent i al
oxi dation._ The cake .o k was washed with THF and the conbi ned 20

Siluflo
o on by EomBa lesit sHowe fasREeee R Yy o gl gadnowstiea it

hexanes angie doin dnid@ Bowed <ignifi @h Q@ raa - dcBeY) infdest cfls.t
(DVBO) 8. 765 P s 1c t@go %91 e dé’ﬂé '(?léﬁ@éZQchnjHe 7.8 ),

7,14 (d, 10O dnggthe MG 76col e i adpveg Rom-hugbin ety thete arl e (1) 4 £)
b. 63 (1, rksxhkst&the HAat the compounds were counteraé:ﬁngvI the %rohfera}_izve efffcti 2of 2 33

1.4Hz), 5. 14(s 94(t , 2H, J=5. 8Hz

(m 4) , Erfaen( §§“%3‘Y | these; gells. 113%; elﬁ? lél arposxtlvesmd(cgyomin H)at thége ( KBr )
3400) 290 | ik d
(5 hvdro"f i ﬁ‘éﬁ“"h“f‘"‘*@ PP pernt B o fockoldk Tyt a@hiy'QRCugl) <,

yl 1- phenyl Trellsxx Pff@é)ﬁﬁtﬁﬂ‘m fg@PW&@ ﬂ’l@pﬁalaaﬁbrab@g@umdsm shownpnocedure
of Exanpl ergp 1 i@ faam IR (KBr) 3410, 2920, 1750 cmi; M5 555. 11 FEB
200 WD 01/19839 PCT/ US00/ 24738 - 25 Exanple 10 2 3

4-Triadetyl -11-Of4-(2-piperidin-1- 1-Y ethoxy)-benzyll -2-14-(2, 2-di met hyl
erosi on | oxy)-phenyll-3-nmethyl-1 Hjndol-5-yl 1-~lucuronic acid nethyl
ester (271 5 To a m xture of the @ahkﬁ‘dloxyl ndol e cpd 25. (31 2 g) 0.058

nnnnnnn b 2 B A o W W o NP

nol, 1 eq)) T Tt o atre D L.JUUUI TI P 9 I’T'D' 1.2 eq)
and nol ecul §r _si eveg& 8%8’38 g) in{CHClz (M@U’C’v\as added OEt~ (16.5

g, 0.116 nof) 2 eq)29ctSclmu'lxes§e) at 0C. |The mxtuagome;s stirred at rt for 24 h.
The mxture-‘aooes—ﬁ—i—\léiéer-ed-,-—q-u-enehed—wlfh conc NaHM3 ( L), the
organic layer was WISRERFMG Hh water | bri ne, d?i‘éﬂMlo over Ng~SO, and

evaporated {0 Gi VE 35 gy & Yer T pw foam
chr omat ogr aphed_on 53#0%‘0 | (2 Kgl columm d @g cm eluant |Et OAc/ Et, N 9: 1,

100 mil 3m n| 125 ni38f(Belemeo)s) to yiel d the dEHOOmM product |27 as a foam
HNNR(DNBQ—?—H—B—H,—J&&-&-HLL,YMM1H1—FQHZ) 7.23
2 H, 85Hz)718(d 1 H J=22Hz), 6.82 (dd, 1H)J-88Hz

J =

g'z) ) 6 79 £ As Ostggd( gg tge %m_p%gr?&%?rtms |1_1|1v¢=i]1t10_n %reo n':§3e) sv.':SIt',clgvt:(t 1A
estrogcns acting as estrogen agonists on certain tissue, and antagonists on other

20  tissue. In particular, the compounds of this invention act as estrogen receptor agonists

in providing protection against osteoporisis, lowering lipid levels, and increasing

HDL levels. The compounds of this invention act as estrogen receptor antagonists in

inhibiting uterine growth (as a potential side effect from the administration of

estrogenic compounds), provide protection against breast cancer, provide
25 . contraception, inhibit dementias, and provide cognition enhancement.

(d
2.
J

1 OO“

Accordingly, the compounds of this invention are useful in treating certain
conditions resulting from estrogen deficiency, such as bone loss or osteoporosis



2 H, 467 (d 1 H J=9.9Hz)) 3.94(t) 2H J =59 H), 3.65 (s, 3 H,
2.58 (t) 2 H J =57 Hz)) 2.43 - 2.35 (m 4 H, 2.18 (s, 3 H, 2.06 (s, 3
H, 2.01 (s, 3 H, 2.00 (s) 3 H) 1.51 - 1.42 (m 4 H)) 132&__3% 1J‘H); I R
(KBr) 2910, 1752 cmi; MS 857 (MeH ). 20 Exanple 11 2.3.4-TAiaEEBNY (" 1-0Of
4-(2-azepan-1- |-y et hoxy) - benzxl | -2-f 4-(2. 2-di net hvl

propi onyexet)egeeny! | - 3-met hyl -1 Hindol -5-yl ~- ~I ucur orRG@/EOPA4TABL h~r |
ester (28) The sanme procedure used for the preparation of conpound 27 supra
was used for corrpound 28. Purificatiofsvia SiO-) eluted with (20: 1)

CHC1, : CH, OH gave 1.2 g, 25 82% of glycoside 6 as a brown foam R = 0.21

(20:1 CHCl . .. MR LGP indb n dhi 1d11.l§i'§')fom§drugn5f f}e\(z EbneBH)
SH;) 4124( ﬁmi%;gﬁgﬁ@; ?ldp% ;%;%N{A%@éﬁ@ a “%7‘&‘890 EH% 1B°'1“70 o§ "

169.9, 169 s Fosf i 15980,
133. 7, 131d3§ CU%@% Spts %lgg rénge lﬁan&)\ud?hﬁlz Parti y61,n pid5ttménophBel 8o

12 1 0. 7
109. 2. 30 \1@?612 whpdhavg ““968%“ g‘?‘%’ '3 hf"’)"‘f’w “ﬁ’f‘i J‘%’%’Vg'bg ‘}1%8% h§3]'°167 8,
65.5, 3p. Qcc&ﬁccﬁextEﬂieﬂ)co&ﬁ:oﬁt,crow tne;am 1hosg EXPEriep@ng) goxzqglab dysgene@ $20. 5,

20,4 oo R bl TRUEChRM{ RIS, AT thmfithcd may AeolafFs 2004 VO

1- f 4- ( 2- Pi ipdividwials- witly spegiah seps fefeh%?r }“cb‘d RSB 92h ReRy MR ey | - 1
H i ndol - 5- Qe Frdonstes) cdefeefivél Bote stﬁtcmrésanmmﬂdums baing bagjrelited swganie on

?ggg i rsﬂt_ i In% g%l}qﬁ_ %8}1 ﬁﬁ'ﬁgtg‘%‘g‘)tsprﬁq’zel—ﬁ{ %,? %EE%%B tf?gsg%rdm’érﬂs dégcr%e‘a)%e\g{s Ngm rH;g

at 60Q1( or thaseh compBhhds18arb bel psegadn atm&raer%éort stepdrihrifise hypecalesmit at ed t o
g‘L;’ef 53. g ﬁyp%} a}oléfm& tssaishéie. E&t@oxﬁﬁaaal edteommaémmrmmdpw myelmaerf ( 5go
or tere shed of the
crude 10 paishotter fPANS Qhpanrer, ? cqife ‘ﬁ?ﬂ&ﬁh sﬁﬁ 0(% hed /5.3 n)
and et her {cHditions esndting ﬁmpswepldeﬁﬁenqmé’h@hpﬂn be treateghith comPPERdShi ch was
filtered, W\é%aggqg‘v,\dé.fuggﬁ%&sae ?P&ltdiii'& ithBi'ﬁS' V@g%bﬂlmnﬂckk@l weroplly, (aife,q) 99%

H NVR y = 1
ég ganflioyasqplar disggsey qpntrgclzgq;log in_prg- eqqg%sg‘.l:i\b%g Pad ngflgf h&g'ﬁ%ﬁ
H) : 2 74 ( }épla%ex'ﬂ):nt tBerEﬁy inlpostsmeropaisal Slome(ls)y inpther esqoggg d(:fgcplerg:y sxpte§5 H)

i ?171 EgrAié"BﬁWI%’Qge“ R@L’)“f‘%ﬂer?zw@?%gbﬁ Rvdr oxy- phe~I | - 3- net hy! -

H i ndol -5-01 5-,0~- ,lucuronide (30) 20 To a solution of indole gl yc05| de
precursor 28 (2, A8 tﬁecénﬁouﬂapbﬂuusnnéaman also pcti asestraze/aiisgdhis (to@rtaln) was

added solid Li O4d HZ I, d T on was
heat ed 2P0 #stue, ey afe 'Sseéﬂff’g‘) gagngg%m’ ace(?%tec aéébg éﬁar ﬁe&cs%ﬁgegggé The
reacti on nipatiem dakinessc dmsfnmt\oaﬁle'efemw blsedine. qodem ‘F‘E“a?‘i’ L el uted
with (20: 1y ?skapﬁ"‘ Qﬁnk‘%@n@ﬁ@ai Oddeﬁmybsbsy ify tieQrirg ﬁéopﬂsh@*“bm dﬂzﬁh!gave a 25

brown syrup dition of f fle t he
brown syr uSaRFEHETEAT FANGFR e'b‘gg\%i" %ﬁs’?‘%}%\ %Pmay@% (ft ere cgl-s)aond air-dried
to give 84@0@ a0 9ENs @mmrmmeume@@r@tmsgsmmbwm QWATY syndgome, o o4

(2 ]2-8 L 235 Qéer é"ﬁlsgas(ﬁ% ﬁ&ndédnﬂ?aﬁcﬁoﬁleﬁUNS/\ﬂisbrdﬁfs anddn %4 gt ( "
nm

1H, J=5.5 I-!E?Vldl!}g QOWCCP‘(‘{“ %W 'ﬂ&.gs ?fz‘%‘ ‘%""f“gg %‘e?"rﬁa’ ‘%E@“ fhogr 3 ,

J=4.5 Hz), disebse?stdtes whefdlamedortheasis Bipntageoss,{sich gis)leukegiag\sudo 172. 3

116 4, 114 S chronfifnalor b ciit of cosplhich BRI ARGISE. 151 ] e

200(r WD 01119839 PC TNS00/ 24738 -27 73.3, 72.1, 66.1, 56.0) 55.1, 40.1,
39.9, 3 7, 39. Nddifendlly 3ébripoudds 27, 28/.33) afb 36 predintermediatexmsaful imthe 3424,

2928, 1612, 1510, 1 144 1 S
LC/ NB ( ESI )PrERATEHN nc‘%'l ﬁ%“‘é)%gl%éﬁr" ]%2373’1‘92@&5;%%2 if BeRime!T and 60 C

4-15- Benzyl (belpw3- net hyl - 1-f 4- (2- pi peri di n-1-yl - et hoxy) - benz
| ~1-1H i ndol - 2-yl ~ henol 31 A m xture of the substituted indole 23 (61.8 Q)

8. 83 Smrer}) :\/EO%V aq)dif?%g@é_ Iﬁ%" “ﬁ‘t)"? Q%ée Qo SunTPlnhy e Bivefl)at b tose of from
35 about 0.1 mg/day to about 1,000 mg/day. Preferably, administration will be from
about 10 mg/day to about 600 mg/day, more preferably from about 50 mg/day to




10 nmL,) was stirred at 60C for 2 h. The m xture was cooled to rt and 12.1
m. of AcOH was added in order to adjust the pHto approximately 7. Then
wat er (600 nlL) was added and the m xture was extracted with CHzCl 2 (6x150
m.), the organi c phase was washed with conc. Ag. Na~CO,) HBO 1%\/":1%% ;pﬂ{l ed
over NaZSO“) and evaporat ed to give 31 (51.6 g, 97% as a yell'o a

NVR ( CDCl , oA $ (m 19 H), 6.10 (s, 15 2 H)) 5.03 (s, 2Pc¢hseb2@Bs(t, 2
H, 2.8 (t 2 H) 2.53 (br s, 4 H, 2.21 (s, 3 H, 1.63 (t, 4 H)) 1.43 (br
s, 2 H. Exanple 15 4-,~5-Benzyl oxy- 3-ngt-hyl - 1-f 4-(2-azepan-1

yl - et hoxy) - benzyl | -1Hindol -2_yl |l 20 henol 32 Conpound 32 was synt hesi zed
anal ogousl y dbourtopagidsy, il a sinfleNVR VR oﬁmareﬁﬁwaﬁg désgs 8 OSESEE 7.29

5 511
Ersn 2 L)D) 4. %}d(’%"z’“g‘%ﬁ( ny mgp"?’fﬂé"? i i ip d‘f%C"(“S(thf’za%Vegome@ jejn @.the - 2. 60
(m 4 H) 2.Tegpiests QIQQﬂ)tl‘CBltﬁlmcludmg ofally)) Vl?25nﬁlﬁﬂfﬁp| paréiflerdlly (mcludm
4-O Tri acet Mhuéveﬂbt(s‘ﬁﬁ%p@ﬁibﬁé’ bERAAR S LS %JB&] é g‘ I di n-1 l&sé}‘ hoxyl be

nzyl | - 1H nqﬁ’ﬂ ‘%5‘}/’ en~- beta D ucur.oni ¢ “acl To a
m xture i y. ( 8r @ed’“rﬂ’s%@f this) disclosuep, Fanﬂeuhaloadnanstrammare D 30

[ 150607- 95 1in(&3todd ¢ indluaz 8il mmmshaaoxﬁ%roaﬂdlemﬁlfs&%ﬁﬁe Ebcg)/ dé, ef8 9) in
CHzCh (500 i, ovmse at

0C. The ni xt ur gga%tq?? E%Sﬂ ltncélg'rng4§plﬂ%h?1hé’“a1 9’(“6?%1 mfé@“?ﬁ | t§|“é‘%l and
then quenc h@émmtf?tleemay hqcarnec!mm using umﬁesenmmuﬁagaepmsamc ;738 -28

NaHCO, (1 L)accépthﬂéleoﬁﬂaﬂh&edfaﬁﬁloﬁ\dﬁsg c\‘@ﬁﬂeﬂ) Eat Eusp%] &ﬁ) 5%] (7\%&5 ?Yer h
as

Naz SO, ve .65.4 of a ye w
chr omat ogragﬁéyﬂgﬁ&&q%g{&g@@"d 38 R@} colum d = 15 cr‘r) usi ng Et QAc/Et, N
(9:1) to yield 33(3459 599 of the desired conpound: I\/S863(I\/HrH') 5

Exanpl e 17
2.3~4-OTriacetyl - | -fofm ul_a tlor{s %orﬁl%l/?lo%ym%acn cqm%upﬂs b ﬂ%\‘ie‘BYﬁPt’Pny‘Pa}ét hoxy) b
en~l |- 1Hi n&BlF’PéSfyP“)) Cﬁ‘%ﬂ‘maﬂbétsed Br@fe@m otm:lnd:agu tabletst kegpsutest dtccaB4)
Conpound wagforprse acked, lozerges and dr&lrhcfua;ﬁ;h spedsioRebr Qﬂ?ﬁw’ bed %ﬂfi)’?‘%gsupr a:

(Rf m 1gl-|)_19 42lor£{§@ "?“ %éif ‘%; “’?flt}‘)'\‘/‘R%(‘H m&‘)‘(fﬁ{er%mdforzi%messucrm ) o0

2.0-2.2 (m thepharmacguticajly aggepta leﬁta(r#)esm cotiG PR OOaGIoch starch),lsugd®?. 4,
169. 3, 166. Srtifithab. Bweetenlfd. daent5 7. 2 uch31.8, 1
* Al iy Sl 4P 5,

127.7. 127. 2.6) 110. ,
71.8) 71.1, f},ﬁ&%} ‘éé‘ e}]cg@i"sf r§)g°iﬂ§'“§~)g‘§%s ¢t 4 Psghul agblet fopmuBtions 20. 6,
20.5, 20.4, Myshe mrde kB Jonverti®dBEompRSHHIn, 286 2grailation b6 dy éﬁm tio3 /2,

122 ?rp 1206, rmef842) artPifee phacmae R ESepiab B M bif dilE Faid TuliieihisS 7

2.3, 4- O Tr | Sginfsprants: suspending, o stahilizing, aeayts.. inclurding- putpaor dlimitad yto, et hoxy)
genzyl I all—lr gm@wlm ﬁitdmemmc faeida - tﬁlcg|sUGMﬁgg%ﬁyB%$E?:t/€Eh/Lxﬁm}oc$ﬁmné 35) 20
ycosi dat eghjj o in

treated with, uOO/EPE/ ng )gseuﬁhg 1(ijgmg’eﬁo YRy ghgpdx}er a‘g‘&’é“cat 50

psi for 30 FFIdTARCH gpty e %H!s‘h% ISPE'F ediunt caitgate, Scomplen c kiliaatels, O caldium of

L- AﬁcorZﬁ c mbahaWaglwﬂ:dedle:du@T tsneroké, | SoftRbE - mé&i@uﬁadiﬁs@{ates'c'até L}Lg% jgs vas hed

with THF a LAt e e.concentrated to yie pro t 35

(29 8 g) 9%§wkﬁ&§ﬁ) ’Pﬁ’q"‘msﬁ- \ Shlgtider 41, Hyos ?lm woered gugms. () 11
5.34 (nPr ?ll}l)"layomhfrem mawuuZeit@dam) dclSy ol tifne, relzasd) fordml&ﬁoﬁ.mo 1H)

: 14 (e e 2N R oT o Silpesicm ool by 1) ¢

19 2 3 4. O—tﬁh’l ac&'fllﬁlbadlfoaél at?n S, mc uding cocoa butter, with or without the addition
5- hydr B8 - fnwaxes| tolalfe4 tt’Q-SalZMH“‘YrB wkekiag hpoigt) -ahe Ndyédrin. Water soluble

ol & 34 (BTGt 4 FIGHIPE ot Br SR mEkar bR 100

PdIC ( 1.5 ba?ﬁ‘(ﬁ <11ydrogenat ed in a Parr apparatus at 40 psi for 23 h.

It is understood that the dosage, regimen and mode of administration of these
35 compounds will vary according to the malady, the individual being treated, and
subject to the judgement of the medical practitioner involved. It is preferred that the



The reaction mxture was filtered through a bed of Celite and the filter
cake was washed with THF (20 nL) and EtOH (20 nL). To avoid any air

oxi dation) Lascorbic acid (0.37 g) was added to the filtered solution. The
sol ution was concentrated and chromat ographed on silica del &8 2§t
CHCI,/i-PrOH (7:1 ) to render 10 the product 35 (1.6 g, 48% as a brown

f oam R~y 0fessy: 1 CHCl, :i PrOH) ;' H NVR (DVBO) 6.5-7.5 (RET/US24738. 7 (d,
1H) J=7.9 Hz), 5.5 (t, 1H J=9.6 Hz)) 4. 9 5. 2 (m 4H), 4.7 (d, 1 H, J:9 9
Hz),36(s 3H))33(s 8H)) 2.1 (s, 9-2.2 (m 9H), 1519(n)
8H); "C NWR (CDCl,) 170.0, 169 0 167 g 157. 0 156.5) 150.0, 138.0, 131.7)

76, 123‘7’@@&%&@% o 2% gyt i g%’daﬁ*%fwo‘aag@ﬁ fon gt e, 20.5)

9.5, IR (Kﬁiﬁdreasdd-untﬂLtRe?desBérBﬁfchmsaChi%’EQ 1757, 1612, 1510, 1462, 1374,
1227, 104.0 crri'; LC/MS (ESI) retention tinme=13.0) MrH = 787. Exarrple 20
20 d describe the preparation of representative examples

2- (4- Hydr oxv_ phenalf?lll(3WI§gﬁireocﬁ urfs- e-Sf -(2- BI Berl di n- 1-yl - et hoxy) - benz~l Hi nd
ol - 50l 4- Oofthisinventiate tri et hvl anmoni um salt (37) dycosidated indole 35
e Srer N2y Tty fafitin e bkl bl Giids duGienthugtholit) ChOBADgpHY00 m  of

di oxane/ MeCH HZ was stirred at 60C The m xture was

al | oned t o wazoperfarmed wsing zxmoq mesh BJIWE)SCJNasT%é%'GY chomatqgraphy oWaShas 25
concentrated to yield 44.3 ay w foam Thi dWIth
wat er and tmefoneed with Sd%qaé&?alﬁ@st h S5FIR g ete °b§aélﬁf%ﬁqfl %im

1511 ) and 4d9€d %%é eatBaﬂdepbmswrwmxaoednmmnwmd bbem:xcaldshlfumenal
whi ch was redf ssol 3|n MeOH (100 L), at 40? and sﬁ vgrem taéate fell
out of Kol uepatedainnpre. iMeities aw@PSywefﬂfEte&nB\? &“taa?ﬁm%? TVt 8P hashed

Wi th MeCH rﬂéﬂt@ﬁr Iﬁgpééas weee fe@orﬁ@:ﬂdﬁﬁ P&kﬁl-@mf difﬁ'ac(u'b&%atmg a white
solid: 'H 6 (m 4 H u{f Hé% 81 (m 1
H) 6.74 (sMattsar) 50291"151% er PerkinyElmer 564(%&” Phmee‘efsi Maféew WA 01/ 19839
PCT/ USO0/ 247 Spetometers] HC/MSweze 0 Hz
3.32 (m 3 ﬁ?grdez-d %ga&a%%sowzﬁd o?’F%léramff@O'TMss oﬁnf-l 1S ﬁole'ﬁ% ?153 (br)s
4 H, 1.38 xbformdenH)Mldfmamlsﬁstm, Moﬂﬁlf latf ?“I’ZL%H%-%-Q YN penzy!

| - 2-(4- drox n Jnﬂpg & To a
ot ut o of st DR Ay JY e shiubiififea Rada 26 OGhHEQID Il olubin

di oxane: MeCrhd-irob{l& phast usedversrecasfetlowes): |Pd= EiQi—lOHQM 4@“‘@} SQGCW at rt

under Ar. The o] ggcetic
acid ( 1.5 ﬁfﬁg@[)%&g%&%{pﬁ(?}g éthe‘ral m Qteqjl%sgaﬁ/;aé@%(@r%%n??am in
vacuo. Puri Aj oed BOE15, G 3i, D00%.uHBHCwerh rqcpgied op p WatersiOFENmp-HE €0l | oned
by (10:1:2) H20 e r itelal Dlo® (a3kaynL)

fol | owed bysm“’(ﬁ%ﬁ gﬁ\é ‘frﬁé‘qg@x@mji&}s/y@%pc gavekgdriglg?ght br own’
suspensh@n. ddiétsr wes0d llu’nbe 020ima) dFlaive=1 Ormls/thin. ngonéOS’EO Tihg mahilephase

| de 38 light b ol

CHBON Honc : weedy werpre st Srodt HOssg SHCR: ui K hESARRO B30
HZIV;?) ( ENSO% t ﬁg-,z,o?cﬁ@q ) mMP- I%HPEL/HMD Fhel g(ddfensuieﬁl-i); aszfonzwu te®, J=5.5
2.5:2.7 (m 1@% B20% @61-5)@-6)% B, Q;OQ‘@) I-Wjﬁe °’E“‘%l\i}9ﬁly%"ﬁi\)§c5)’ optaji ?95“’[%

ﬁz g) ﬁ% S’Lﬂmﬁ@h@er 23468el')em Lnéj-a&lyib?OCG)n dfls Gor widch QHNlﬂ'érapOf&dM)

, 107 105, 102. 3,.72.1 66 1
56.0, 5351, within 0.4%. of ﬂwﬂmr%a% yvaig. % s g s §f"°’é7“";“sz%"?§ s 4.
(KBr): um'~ %@6)8 2928 1612, 1510, 147S, 1444 1238, 1099, 1065 1039,
1020) 917, a5 Crr ! ; LOIVB(ESI) retentlontlrre90 M+H =647. 3. The
bi s- gl ucurorude, conpounds 46 and 47 [ Exanpl es 22-26]) were 25 prepared
according to Sch . 1o FBB w&e £dd 1083ingC henme 7
AR D v THE JoifSfiy AbpBEldR (Eramblel T3P WA MEp e

Scheme 4 as shown below.

30



B_~HO NaH DWW N + H p~ ~Cl 0 Pd~C. eydoh~xadisne H) PtYc 1 LIDHH 1 R
. HO~-~OH OH ~~H ~M AcO~ QAe as QAc BFI ~t~sr~ty CH SCIl: MeO R . |4d~~0Ae
OAc 0 PCT/ US00/ 24738 1 1 FEB 20Q WO 011 19839 PCTI USOQt ¢4 75k @?
Exanpl e 22 5-Benzvl oxy- 2- (4- benzyl oxy- phenyl)-3-net hyl - 1Hi ndol e (% : The
brormketonﬁ, C@ﬁ?ﬁg [ b6414-19-5] (50.0 g) 0.16 nol) in 200 m. DV was
treated wi TR 4-benzyl oxyani |l i ne hydrochl ori de CAS No. HOIUS0824738 5] (44
g, 50.22 nol) and the reaction purged with nitrogen for about 10 m nutes.
The triethylam ne (54.6 nL) was added-d8d the reaction was heated at 120C
for 2 hours. TLC anal ysis (EtQAc/ hexanes) shows the starting materi al

di sappear edSthemeé 4g a nore pol ar spot. The reaction mixture was allowed to
cool down and an additional 48 g of the aniline hydrochloride was added.
The reaction was heated to 150C for 2 10 hours. An additional 5 grams of
the aniline hydrocigp ori de was added and t reacti on was heated at 150C for
an additional 30 maxutes. The reaction (i véxe al l owed to cool to room
tenperature and &H ) F-Hac. imatpl y]1. 5 LM#H=A0 yater and
extracted with 2 |i  of efh§P Acet at eacoSONUsoar e di 8ol ved with

addi tional ethyl acegf at®¥ as necessary. The etfayl acetate layer is washed
with 1 liter of 1 N NaOH 15 solution ag., 1 giter of water, brine, then
dried over magnesiugpsulfate and filtered. The organic |layers were
concentrated down tfp yield a crude solid ch was stirred with 500 nL of
met hanol and fi | bereg K™Y sebic, auzs, t e S #acy 500 nL of et hyl
ether and filtered. | g0l | dwas—stTTPed atiyely wi th nethanol and
ether until it is i t P8h coftfz React iAok’ F‘dsc'gG g of product: M =
150- 152C;, 'H 20 NVR (DMSO 8 10.88 (s) 1 H), 7046 (d, 2 H J = 8.8 Hz))
7.48 (d, 4 H) J 7.9 Hz)) 7.42-7.29 (m 6 HHP 7.21 (d, 1 H J = 7.0 Hz),
7.13 (d, 2 H J=88Hz), 7.08 (d, 1 H J =2.2Hz)) 6.94 (dd) 1 H J =
8.8, 2.4 Hz)) 5.16 (s, 2 H), 511 (s, 2 H, 2.33 (s, 3 H; IR (KBr) 3470,
2880, 28%20) 1620 crri'; Ms el mz 419. 25 Exanple 23

u

Example 1
Formation of Tetraacetylglucuronic Ester B
To a suspension of D-Glucuronolactone A (100 g, 56.8 mmol, available from
Aldrich Chemical) in MeOH (750 mL) was added NaOH pellets (0.4 g, 0.01 mmol)
10  under Ar. The suspension slowly turned to a clear yellow solution over 2 h of
stirring. After 16 h, the reaction mixture was concentrated in vacuo to give a brown
foam. The crude product was dissolved in pyridine (200 mL), cooled in an ice-bath
before acetic anhydride (375 mL) was added in 50-mL portions. The reaction turned
dark brown during addition. After addition, the reaction mixture was purged with Ar
15 and stored in the refrigerator. After 36 h, a brownish precipitate formed on the
bottom of the flask. The reaction mixture was filtered and washed with warm EtOH
(100 mL), air-dried overnight to give B 78.5 g, 37% of an off-white solid: R, = 0.65
(EtOAc); 'H NMR (CDCL,) 5.77 (d, 1H, J=7.7 Hz), 5.12-5.35 (m, 3H), 4.18 (d, 1H,
J=9.3 Hz), 3.75 (s, 3H), 2.04-2.12 (m, 12H).
20
Example 2
Formation of Hydroxyglucuronic Ester C
To a solution of tetraacetylglucuronic ester B in DMF (90 mL) was added
solid hydrazine acetate (3 g, 32.6 mmol) at rt under Ar. The suspension was heated



5- Benzyl oxy- 2- (4- benzvl oxy- phenyl ) -3-net h-1-f4-12-azepan-| ~rl - et hos) - benzyl
| 1Hindole 144) To a slurry of NaH (20.0 g, 60% oil dispersion, 0.5 nol,
2.5 eq.) solution of 5Benzyl oxy-2-(4-benzyl oxy-phenyl)-3-net hyl - 1Hi ndol e
(84 g, 0.2 nol, 1.0 eq.) in 30 DVF ( 100 nlL) was added at1@ FEB-2000 C over 1
h. The reaction mxture was stirred for 30 min. A solution of the

benzyl chl woiotlgesssynt hesi s shown in schene 7 and details §CFAISW2AT38e

foll owi ng experinmental) (67 g, 0.22 nol, 1.1 eq.} in DV (200 1 1 FEB 200
WO 01/19839 PCTNSOO 74738 - 33 nl) vwqg.added dropwise at 0 / + 10 C over 2
h. The reaction mxture was stirred at 25C for 2 h. TLC at this point

7 eacti on oI RS Al PGSR Apoie S Sk AR POl (5,

L), and drigfl RRORE BOGGHL). TiTRe swb uhye@sn weees semnateht (Bieeatganic 16@r5vas, pour ed

MeOH (750 niL ht T t at filtered and
iri od 1o gevesadionits BG Gyt S0 mld et NagOyilete cofisRrlleq i packd 1 "
(DMSO) S 7§%§géﬂron4wb" Sig,, eled3with)R: 1? h‘éiarres Et@ﬁc (gﬂ)/e4 Hy, 48%3%ield 6’f 30 (m 2
H) 7.29 ( 8 Hz), 7.19 g;h714 10(m3
H) 6.86 (dhgldrokyg-lyculomc gste ¢ias 3 yellow symp. B,H)O 6ls<Ef9A(° 2“%“ (%D‘ib)

H, 511 0 ) He), 2.76 (t, 2 5.0 ),
D a3 (52)5(8%@(%33}823255(5 ﬁﬁlﬁnﬁ(&@ Y (m 8(H) MY ERB 2 651)

(MtH+) . Exanple 24 1-f4-(2- Azegan 1 yI et hoxy) - benz

| ~-2- ~- hydr ox~phenvl )-3-nmeth 1-y 1@,@;}@% 5-01 15 A solution consisting of
indole 44 (17.5g, 26.9 mmol) in TH ?1 1) was hydrogenated under an
at nospher e FfmilbnusfiTighibAfcdtutidatad a cat al yst. Chromatography on silica gel

CHzCLj / MeCH d t. f 00/ 0 85/ 15 { d t
T R Rt e G
l( Tpur i i es. d;ntn u@baadee ok chibose 615 mwn:mdslb aid shibrosmetbisind0 st ep

i sql ucur ani dat i on ur poses of . characteri e
Commaunds. Sl 65 b a4 bt ARk 4 SEitin iy PG R R CHER 00
di FS?| vi ng &9%&3&36 tHc%u%Q'btﬁ”ﬂﬁt?@?ﬁyd?QWetshp&a&? £Thebrgani2 lﬁ)begﬂ HCl |
sol ution. The conpound sl o recipitates ite Cr si ca
data |i st edvﬁéwang%%ﬁhl%&(gﬁgoﬁﬂ‘ﬁséwd SYcrggazgﬁd\g{]E’r% COKﬁ?D atf‘;é" 1¥4C 'H
NNR (D@ V%Qrballf’gxbﬂcaﬁbn %za"@xO %hﬁ@d )@.\ﬁﬁ) @a:1 hex&lez Et@ﬂ: ghvdiB.9 ¢, 38% (0@802_ H J
6. (rr) 5 tHphlomageingidate Dlaswn gff-ivmegwé) Rz—zo ﬁ%lit%%l P?M?Q)C?Q 26 (t,

2 H, = (1m, 32160 H; 835(s, 3
H | Vg3 TR M:')m(“?lﬁg?sgh(h 3332}12) gi;) 2/@)2 3500H%r 73250 br,
2900, 1610; (dWBI-FABBﬁ#zlﬂéﬂﬂiZ)BGlSQMkl-liHﬂ'lOZLHl) ﬁa@(g G120

PCTNS00/ ~4738 - 34 Exanpl e 25 2,3.4-O Triacetyl - 1- O f 4- f

1-f4-f2- (hexahydro- 14 azepi n- 1-yl ) et hoxyl benzyl | - 3 net hyl -
(2,3, 4-1 t r i acadlhel followdngdtgiydopiranesids conjugstesApd dnigrrasdiaies EEecamiqq 4-

i ndol - 2-yl | iy, et hyl ester (46) 5 A
m xture congﬂ eﬁge@a?&&c@é%ﬂr% tgﬁgﬂ%%})?{ﬁ {l@%gm?)% 59, 5.3 mpl) and the
gl ucuronyl imdate D (5.60 Q) 11 7 mol) 2.2 eq) in CHzC z (25 nL) was
treated with slow addition of the BF3.OEtz (1.43 nL) 11.7 mol, 2.2 eq)

while stirring the reaction m xture vigorously. After the addition, the
reaction was heated to reflux for 2.5 h.




Some of the starting material remained stuck to the bottom of the flask

t hroughout the 10 reaction. The reaction was wor ked-up by addi ng additi onal
CHzCl =) and a small amount of MeOH and washing the organic |ayer with

wat er, brine and drying over MgSO, . The crude nmaterial was pufif FE8 2004
chronatogrgﬁ;éépn silica gel wwth CHzCl zI MeOH (95/5) to yield the protected
bi s-gl ucur 88 (0.95 g): Mp = 110 116C, 'H NWVR ( DVBO ¢d18sobnzg(d, 2

H J = 85Hz) (d, 1'H J =8.8 Hz), 15 7.16 - 7.10 (m) 3 H), 6.79

7.25

(dd, 1 H J = 8.9 Hz, 20Hz))675(br2@)4H) 5.74 (d) 1 H J =7.7 H),

558 (d) 1 H, J = Hz)) 5.47 (tit, 2 H J .5 Hz, 2.3 Hz}, 5.18 (br s,

2 H)) 5.15 - S. 04 AH, 4.73(d) 1H J =09 9 Hz), 4.66 (d, 1 H J =
H J

10.0 Hz), 393(t) = 5.8 Hz), 3.64 (s, 3 H) 3.636 (s) 3 H, 2.81 -
2.60 (m 6 ISF!‘emQS (s, 3H, 2.05 (s, 3 H) 2.03 (s, 3 H), 2.02 (s) 3 H)
2.00 (br s) 9 H) 1.61 - 1.47 (m 8 H; M 1103.7 20 (MtH ). Exanple 26 4-f
S-(beta-D-Ad ucopyranuronosvl oxy)-1-f 4-f 2- (hex

ahydro- 14 azepi n- 1-yl ) et hoxy] benzyl | - 3- netrhyl - -
yranosi duifoni c aci d f47) bS The protected

8.0
(m
2

16

H-i ndol - 2-yl | ;-henyl - bet a- D- gl uc

i ndol e bi s- glu oni de 46, (0,K9 0. 81 |, e i psolved in 24 nL
of p-di oxanei (5] 1,52& A/M'FtﬂhNa ﬁpﬁ( [ 24 nL of an
aqueous LiOH (0 |, i on. [i on was heat ed
to 60C for 2 h. AP allowing the reactioh to cone AcOH was added

(0.97 g, 16. Tasrmres204l0 eq) and the sol uti op concengated upder reduced
pressure. 30 Benzene was added and this process gepeated a couple of times
in order to azeotrope any residual water fromthe reaction m xture. The

crude residug, was purlfl ed by reverse phase HPLC t ield the desired
product 47 (0. "' H NVRO(DM ' 1 1 FEB 20Q WO 01/19839

PCTNS00/ 24738 —g“—i%-l»(d @ /e .}_@)1 702 (LMY ] =8.5 H),
7.19 (br s, 1 09 (d, 2 H>J %

H, 499 - 493 (m 2 H), 487 - 4.83 (m 2 H) 3.00 (several
protons buried under H=0 peak)) 2.13 (s, 3 H) (br s) 4 H, 1.56 (br
S, 4 H: M 823 5 (MtH*). The preparation of site®®iain 22 is shown in
Schene 8, as prow ded bel ow. Side chain 21 was o=@ ar ed anal ogously. 10
Schene 8 | C/ by42I~CO~/DIVF_H4ONe -~, MeOH H 41 HD SCC
THF 2Z Exarrple

8. 4Hz), 690(d|H"3% 7Hz) , 6. 75- 6. Gd(m 4H) 5455;f4 2H) 5.28 5.10 (m 4

Y




4- (2- hexamet hvl enei m ne-1 ~1-ethoxy)-benz | aY | dehyde (40) 15 To a

well -stirred slurry of NaH (65 g, 60 % oil dispersion, 1.6 nol, 2.2 eq.) in
DMF (500 nlL) a solution of p-hydroxybenzal dehyde hydrochl oride (90 g) 0.74
mol, 1.0, eq.) is added dropwise at OC. The reaction mixturd i 2Uﬂ€ed for
30 min, then 4-[2-(hexanet hyl enei mno)]ethylchloride ( 153 g) 0.77 nol, 1.0
eq.) is agdgerhass portions. The reaction m xture is stirrpedr/ise/2a73sour. TLC
at this point shows little 20 starting material, nostly product

(Et OAc/ hexane 1:1 ). The reaction nuxjure is diluted with water (1 L)) and
extracted with ether (5 L). The organic layer is dried ~ 1 F~a 2004 WO
01/19839 -36 PCT/ US00/ 24738 over MySO,, and concentrated on a rotary
evaporator to give 176.8 g (97 %9 of al dehyde 40 as a yellow oil. 1H NWR
(CDCI 31 TM8)cheBe - 87 (s, 1H)) 7.81 (d, 2H) J = 8.7 Hz)) 7.02 (d, 2H) J = 8.7
Hz), 4.14 (t, 2H J = 6.09 Hz), 2.98 (t, 2H, J = 6.14 Hz)) 2.78 (m 4H),
1.66-1.61 5 (m 8H ). Exanple 28 4-(2- hexanethyleneimne -1

yl - et hoxy) - benzyl al cohol (41) To a stirred solution of the al dehyde 40
(200 g) 0.72 mol, 1.0 eq.) in nethanol 10 (400 nL) at 0 | +5 C sodium

5.6 g/ 0.41 nol) 0. 5%&na ' [ ortions. The reaction

0/ t, this pa S S werial, nostly
[ e;tfytam'ne 3T IX. e reacti on jmffure is diluted
extracted with netayfene chl orixd® @400 nl)) and
e soﬂm‘bonc ator to
A4 % of the al cohol AT as a thick eaisheats.trtd NVR
(CDCL3PTMS): 7. A7 (d) 2H, J = 8.5 Hz),} 6.87 44) 2H J ve8.5 Hz), 4.b0 (s,
2H), 4.05 (t, M226.21 Hz), 2.93 (t) 2mE@ = 6.15 Hz), 2.77 (m 4H),
1.7-1.5 (m 8H) le 29 20 CHz)n
(4- Chl or onet hyl enoxy) - et hyl - hexanme | enei m ne-1-~hydrochl oride i22) To
a solution of the alcohol 41 (179 g) 0.72 nol, 1 eq.) in T HF (300 nL) a
solution of HO (26.3 g of HO in 263 nL of THF) 0.72 nol) 1.0 eq.) is
added dropwise at O/ + 10 C. A white precipiaiahe {s fa{ned. Thionyl

. n = . N
chloride (80 R D .5 e is added tof t @ 8] rgo.mé t he
hydr ochl ori de i’ d mkﬁ s 25 heat ed ' unm ear. The
reaction mxture i s conceg | L0 350 nb, and A«g i n A@f Yl g@feat or

overni ght. The yfife sol i d oliai ned, Peesefil tere§, Mashed wi th col d THF (100
m.), and dried p8Aive 147 g (67 99 wéednl ori de 22: 1H, (DMSO-d6) : 11
(br s, HO), 7.0 (d, 2Hz8%= 8.6 Hz), 7.00 (d) 2H) Jn=zi38.6 Hz), 4.74 (s,
2H), 4.44 (t) %J:S.ZS), 3.64 - 3.39 (m 44, 3.25 - 3.17 (m 2H), 1.84
- 1.54 (m 8H) »3Q, 1 1 FEB 200 WD 011 19839 -@7{c&canpl e 30

(4- Chl or onet hyh-phenoxy) - et hyl - pi peri di n-1-vl rdrochl oride (21)
FCTNS00124738 The side ghain 21 was prepared anal ogously to side chain 22
descri bed supra: )

product (Et OAc/ heX
with water (400 nL
dried over MySO
give 201 g 15 (

LIOH, MeOH/THFHO

y



1H (DIVBOd() 11 (br s) HA), 7.39 (d) 2H, J = 8.5 Hz}, 6.99 (d, 2H) J
:8 5 Hz), 4.74 (s, 2H), 4.4b (m 2H), 3.45 (m 4H), 2.69 (m~2H) and
1.9-1.2 (m 6H). 1 1 FEB 2001~ WO 01119839 -38 CLAIMS: 1. A codrr:poun(a

f rrrula | having the structure: 5 | wherein: PCT/USOO Z4738 R1 ArdErely e
| ndependent | Xdrogen, al kyl chain of 1-6 carbon atons, benzyl, acyl of
2-7 car bonQ %8?19@ benzoyl, 10 HO MeO or Hd~~~~ ~~ ' OH ACO-BCT/US00R4738A~c COH
OQAc X is hydrogen, alkyl of 1-6 carbon atons, CN, hal ogen)
trifluoronethyl, or thioal kyl of 1-6-@r-bon atons; n = 1-3; 15 with the

proviso that at |east one of R or Rz is HO O Me02 or HO~~~~ ~'""OH AcCl ~ r
~~~'""0Ac H or a pharmaceutically actepiplb4e salt thereof. 1 1 FEB 200 WO
01119839 P 39 :

/USOO/ 247 A 1corrpound according to claiml1 wherein X is

al kyl of 1 : o) ' = arpemepIgp I AR HEStER(I@ ai m 1 wherein X
is net hyl 5 4. ma:em&wl@loacmﬁéﬂa 419yP ga& ereinn
is 2 or 3. 5. A conpound a::cordl ngq’?g ary gﬁgﬁe@;]eﬁ ng%l?hﬂﬂg‘%mrei n Rl
i's hydroger?thelél%L)At&ﬁrWBﬁédmldlﬁm( 2nP5¢hmmol). cThe reactiont wass Wher ei n

\?%l |C?] Ihas ) at%"ttr or 20 mfh QRIS WRE SRR Wb Eraflly 1228 r3ih. cllhglgrrrgd htob

dlsappearance of the bromine color was observed as the reaction went on at rt. The

product has the same rf as the starting material in the TLC system 10% EtOAc/Hex.

The reaction was quenched with 10% solution of Na,SO,, washed with water, brine,

and dried over MgSO,. The product is a waxy solid and was used in the next step
10  without purification (yield = 30 g, 100%). mp = 40 - 45°C

Example 5§
2.2 - Dimethyl-propionic acid 4-(5-benzyloxy-3-methyl-1H-indol-2v1)-

phenyl ester (20)
15 A solution of DMF (350 mL) containing bromo ketone 19 (44.82 g, 143

mmol), para-benzyloxy aniline hydrochloride (37.1g, 157.4 mmol, 1.1 eq), Et,N
(31.85 g, 314.8 mmol, 2.2 eq) was heated to 130°C for 1.5 h and the rxn followed by
TLC (15% EtOAc/Hex). The intermediate product o-anilino propiophenone was
observed as a more polar spot than the a-bromo 4’-pivaloyl propiophenone. After all

20  of the starting material was consumed, at 130°C the reaction solution was treated with
additional para-benzyloxy aniline hydrochloride (42 g, 177 mmol). The reaction
mixture was then heated for an additional 3.5 h at 130°C. The reaction mixture was
allowed to come to rt, washed with water (800 mL), extracted by EtOAc (3 x 300
mL), washed with brine, and dried over with MgSO,. The organic layer was

25  concentrated to give a crude product which was triturated with MeOH (3 times) to
give a white solid (38 g, 64%): Mp = 156 - 158°C; 'H NMR (DMSO) 11.0 (s, 1 H),
7.67(d,2H,¥=86Hz),749(d,2 H,J = 7.1 Hz), 7.43 - 7.29 (m, 3 H), 7.28 - 7.19
(m, 3H),7.12(d, 1 H,J =2.3 Hz), 6.83 (dd, 1 H, J = 8.7 Hz, 2.3 Hz), 5.13 (s, 2 H),
2.37 (s, 3 H), 1.33 (s, 9 H); MS 414 (M+H)+; IR (KBr) 3380, 2970, 1745 cm”.

30



15 configuration. 8. A conpound according to claiml which is

2,3,4-triacetyl-{

1-O [ 4-(2pi peridin-1-yl -ethoxy)-benzyl]-2-[4-(2, 2-di met hyl - propi onyl oxy) - ph

enyl]-3-nmet hyl 1Hi ndol -5-yl }-gl ucuronic acid nethyl ester q0{ FEB 2004

pharmaceutically acceptable salt 20 thereof. 9. A corrpounJ according to

claim1 webGindsss 2, 3, 4-triacetyl -{ PCT/US00/24738

1- O [ 4- (2azepan- 1-yl - et hoxy) - benzyl ] - 2-[ 4- (2, 2- di et hyl - pr opi onyl oxy) - pheny

| ]-3-nmethyl 1Hi ndol -5-yl }-glucur oni_cz}?a_ci d nethyl ester or a

pharmaceutically acceptable salt 25 ereof. 10. A conpound according to

claim1 which is

1- [4 (2- pi peridin-1- yI et hoxy) benz@ﬁmlﬁle& hydroxy phenyl) 3- et hyl - 1Hi ndo
Bi { mehyl- B2 tnalpyiind accor di ng

=1y dr oxy- phenyl ) - 3-net hyl - 1H-i ndol -5
rrwcgelab%ca&ﬂeysx@pmmham 6ilsk292 moksoég) 1 1

-0l 5- Ogl ucur 5 :
FEB 20Q WO 0111 839 P NSOO/ 4738 -40 12. A corirlg)oundf %cci)unsubgmu%dcl aiml

which i$ in DMF (500 mL) at -25°C was added dropwise a solution 0

2,3,4-0-tri ac 13q7% DYMF d5004nl.Lodrreperiddrof 50y - et hoxy
) - benzyl ] - ‘%ﬂ% }Sf fﬁ%d§geny 2estt’/a mgﬁ ucur gnl ¢ aglod rﬂ hyl ester or a
phar maceut nﬁmlahy t]maemqmbalallewe;hﬂotconmmleé@‘faﬂ i 3t -28 € EFsAddtoRali¥fng t o
claim1l whj 1 ting of
2,3,4-0Otr |Lr§?: H’td9]|e afloﬁv(a& tlf%lbnécﬁtze?/ Iw(%gl(lya (go%els%yc}dmon gas %t%o(;l pﬁ%l Sli I;/ ? et hoxy)-b
enzyl | - 1H iackide chrastl 23 ¢31teg)\0. ) t6erhal; ID-SQEIqDlUUDW 6 ) rEer periogh &S50y K

(r:)lhglr ga(ies\}qug&tégd%&%egﬁagl e e tsohBEl SfperdirelWas HAAREP QU @CPRY di NG tO
2,3, 4- Ot r ir@eRbY Wad alldwel x{oﬁdmwdsmlyadajmmmu;m 5215 *CXoowed bpli24-T ay1t- et hoxy) -

b 1-1 Hindol b |
pﬁgf?/ra]ceut Toaresguon el daur Wi By B 450 ishés B5h SRE LA I 0, 2 m
1 which is ded dreONaSGCAIdY bontertrated {(Diive 92.8 g of a brown oil which was

hydr oxy- 3- neth | -1-[4-(2-azepan- 1- oX benz phenyl)
-beta D gI @e&a@l&m in &’6 ’Hm%'{'ﬂﬂmg%‘télcﬁiﬁa ‘ﬁ’u 8%5%@%&# nggic‘:%ép%/g%l e salt

t her eof; Ayitip ERpendias CH,01 /e O gslmlaml Iirmhycd’:ﬂ eOH 96:4. The

2- (4 hyar oxf phenél )~ 3net h | -"1- [4 g‘ﬁag@ di n: -e%g gea?ay(h -1H- ndo
| - 5-01 ~ 4- Oftgictien elytedoitly C Cl2(§°‘&ﬁ‘& t? éﬁwga & er eof .

17 A compayndy & QC%Z%MeQH?‘fréBulmWhmnb&trated to give the desu‘cd product

2- (4- Hydr oxy- ph q'? thyl -1-[4-(2-pi peridin-1-yl-ethoxy)-benzyl]-1Hindo
| -5-01 4- O(Qﬁﬂ@u? de triethyl amoniumsalt. 18. A conpound according to

claim 1.whig *NMXK DMS0) 7.52 -7.45 (m, 2H), 7.43 - -7.36 (m, 4 H), 7.35 - 7.31 (m, 1 H)
1-[ 4-(2-azepan- -SA - et OXé) enzibt é4 h drgxy g&egyi %9%5 i ndol -
-al 4- @0yl UER8 efiZ8cms 3 B), gHEr Wat EudiT AP IR o264 5¢ t P *30 19. A
compound aC&’i‘s;]&' P16k ) 5 9 ch) 3. 92 (3 2HQ 4 5igeEs) 7156 1t, OH,4[= 5.9
1-[4-]2-(heX géﬁ{ Oxéé

benzyl ] - 3- nﬂt)h?lﬂ 52{3é2m34ﬂ)d iﬁ'{sa Lik: %ﬂphﬂn’t}éza(s{)ugﬂbc%%ﬂuronyl 0s
yl ) oxy] - 1""54}6%};@ ? &gt a- D- gl ucopyranosi duroni c acid nmethyl ester
or a pharnuceut eal 'y accept a%l e salt thereof. 1 1 FEB 2004 WO O1/ Z 9839
PCTNS00/ 24738 -4120. A conpound according to claim1l which is

4-[5- (bgt a- D- gl ucopyr anur onosyl oxy)E;‘a,[lére[ﬁ { hexahydro-1 H azepi n-

| -yl)etfroxy] benzylj - 3- met hyI .

H ndol - 2- yI p pisimethybetopi

formul a | a: yhgthaxy)-benzylt 3 : ‘ mlandoneofR and R2
is MQ2C O Ac O‘“Thﬂnd@éQol(Q @m 84mmmas dssqivqmmtBMH aerd geddethyo Okder

condi tions SU|tabIe f r e pr.otec
corres pond| WF?@Y ?ﬁ "iﬂﬁ%lr"’és ?‘ntsgﬂ n éﬁ g%%?OH 02 O
AcO-~, 3(T~~Q%ra9°\ﬂadk5ccfhminlh@¢hd)bmm ctﬂoxﬁaelzarmOFg 6.57 myniolo g PMEHWah

compound rra)t/rcz?tgd \bv}/tg rI\I%J-Iy(%) q g, 7.22 mmol as a 60% dispersion in mineral oil) at 0°C. The

solution containing the benzyl chloride was then transferred via syringe to the

solution containing the indole anion. The reaction was maintained at 0°C for 0.5 h



simul taneously with deprotection or sequentially, to give a correspondi ng
conpound of fornmula | where one of R, and RZ is hydrogen and the other is

1 1 FEB 200g WO 01119839 -42 HO2C O HO~~~ ~~~ OH OH or b) reacting a
conpound of forrmula Il H 5 PCT/US0O0I Z4738 wherein X and n arel 4sFffi0hed in
claim1l with a compound of formula Il Me02C O '~ ~~O NH AcO~~~ ~~~ OAc CC13
OAc to gi WP H18¥r espondi ng conpound of formula | wherei nPEUSOIERIRB bot h
represent Me02 O AcO-~, ~~~QAc OAc 10 or c) hydrolysing a conpound of
formula | wherein one or both of R a4 -RZ represents Me02 O AcO~~, ~~~CAc
OQAc WD 01119839 -43 to give a conpound of fornmula | wherein one or both

of Rl and BRniaHloWed € MatiDstirred-for &irlaf¥tional @)hoﬁ?s@of‘ﬂer}gacﬁioﬁ%ggmdqu formil a
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by partitioning the reaction mixture between water and EtOAc and washing the
EtOAc with brine and drying over MgSO,. The solution was concentrated and
chromatographed on S5i0, (MeOH/CH,Cl,; 5:95) to yield the desired pdt as a foam
5 (0.41 g). The foam was treated with a 1N HC] solution in Et,0 to render the product
as a light yellow solid.
Mp =222 - 225°C; 'H NMR (DMSO) 10.17 (br s, 1 H), 7.95 - 7.22 (m, 10 H), 7.16
(d,1H,1=2.3Hz), 6.87 - 6.76 (m, 5 H), 5.22 (5,2 H), 5.13 (5, 2 H), 4.27
(t, 1 H,J=4.6 Hz), 347 - 3.37 (m, 4 H), 3.20 - 3.16 (m, 2 H), 2.19 (s, 3 H), 1.85 -
10 173 (m, 4 H), 1.66 - 1.53 (m, 4 H), 1.32 (s, 9 H); MS (+) APCI 645 (M+H"),

Example 8
2.2-Dimethyl-propionic acid 4-{5-hydroxy-3-methyl-1-[4-(2-piperidin-1-yl-ethoxy)
benzyl]-1H-indol-2-yl}-phenyl ester (25)
15  The protected indole 23 (61.8, 0.098 mol) was dissolved in THF/EtOH (0.35 L/0.35
L), and 10% Pd/C (7.0 g) was added. The mixture was then hydrogenated at rt in a
Parr apparatus at 50 psI for 30 hours. The reaction was then filtered through

Siluflock and 0.62 g of ascorbic acid was added to the filtrate to minimize any
potential oxidation. The cake of Siluflock was washed with THF and the combined
'20  filtrates were concentrated to render a white solid which was washed with hexanes
and dried to give 44.5 g of 25 (84%) as a white solid.
'H NMR (DMSO) 8.76 (s, 1 H), 7.40 (d, 2 H, J = 8.0 Hz), 7.22 (d,2H,J=17.8 Hz),
7.14(d, 1 H,] =87 Hz), 6.84 (d, 1 H, J = 1.6 Hz), 6.76 - 6.72 (m, 4 H), 6.63 (dd, 1
H,J=8.7Hz, 1.4 H2), 5.14 (s,2 H), 3.94 (t, 2H, ] = 5.8 Hz), 2.57 (t,2H,J =6.0
25 Hz),2.42-233(m,4H),2.14 (s, 3 H), 1.50 - 1.39 (m, 4 H), 1.32 (s, 11 H); IR (KBr)
3400, 2900, 1750 cm™; MS 540.

Example 9
2,2-Dimethyl-propionic acid 4-{5-hydroxy-3-methyl-1-[4-(2-azepan-1-vl-ethoxy)
30  benzyll-1H-indol-2-yl}-phenyl-ester (26)
Compound 26 was prepared according to the procedure of Example 25, as a
foam. IR (KBr) 3410, 2920, 1750 cm™; MS 555.
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treated with 10% Pd/C (5.4 g) and hydrogenated in a Parr apparatus at 50 psi for 30 h.
The mixture was filtered through Siluflock and 0.34 g of L-Ascorbic acid was added
to the filtrate. The cake of Siluflock was washed with THF and the combined filtrates
were concentrated to yield product 35 (29.8 g, 98%) as a yellowish-white solid: 'H

25 NMR (CDCl,) 3 6.95 (m, 11 H), 5.34 (m, 2 H),5.14 (d, 1 H,J =2 Hz), 5.01 (s, 2 H),
4.21 (m, 1 H), 4.06 (t, 2 H), 2.83 (t, 2 H), 2.62 (br s, 4 H), 2.13 (s, 3 H), 1.65 (t, 4 H),
1.44 (brs, 2 H).
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concentrated and chromatographed on silica gel using CHCl,/i- PrOH (7:1)to render

10  the product 35 (1.6 g, 48%) as a brown foam: R, = 0.20 (7:1 CHCI,:iPrOH); 'H NMR
(DMSO) 6.5-7.5 (m, 11H), 5.7 (d, 1H, J=7.9 Hz), 5.5 (t, 1H, J=9.6 Hz), 4.9-5.2 (m,
4H), 4.7 (d, 1H, J=9.9 Hz), 3.6 (s, 3H), 3.3 (s, 8H), 2.1 (s, 3H), 1.9-2.2 (m, 9H), 1.5-
1.9 (m, 8H); “C NMR (CDCl,) 170.0, 169.0, 167.0, 157.0, 156.5, 150.0, 138.0,
131.7, 131.6, 130.0, 127.3, 116.9, 114.7, 112.0, 111.0, 108.0, 104.5, 98.8, 72.6,71.8,

15 71.1, 69.1, 64.4, 55.0, 55.2, 53.0, 47.0, 26.7, 23.6, 20.6, 20.5, 9.5; IR (KBr): v,
3427, 3037, 2935, 2612, 1757, 1612, 1510, 1462, 1374, 1227, 1040 cm'; LC/MS
(ESI) retention time=13.0, M+H" = 787.

Example 20
20 2-(4-Hydroxy-phenyl)-3-methyl-1-[4-(2-piperidin-1-yl-ethoxy)-benzy}]l-1H-indol-5-
ol 4-O-Glucuronide triethy! ammonium salt (37)
Glycosidated indole 35 (25 g, 0.029 mol, 1 eq) and LiOH.H,0 (12.3 g, 0.29
mol, 10 eq) in 300 ml of dioxane/MeOH/H,0 (2/1/1) was stirred at 60°C for 2 h. The
mixture was allowed to cool to rt and AcOH (13.5 mL) was added. The solution was

25 concentrated to yield 44.3 g of a yellow foam. This foam was washed with water and
the residue dried and then dissolved in 160 mL of MeOH/EtN (15/1) and the
resultant solution concentrated to give the crude material which was redissolved in
MeOH (100 mL) at 40°C and a white precipitate fell out of solution almost
immediately. The precipitate was filtered, washed with MeOH and dried under

30 vacuum to render 9.7 g of 37 (78%) as a white solid: 'H NMR (DMSO) § 7.16 (m, 4
H), 6.86 (d, 2 H, } = 2.8 Hz), 6.81 (m, 1 H), 6.74 (s, 4 H), 5.15 (5,2 H), 490 (d, 1 H,J
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109 () -5 1-[4-(2-Azepan-1-yl-ethoxy)-benzyll-2-(4-hydroxy-phenyl)-3-methyl-1H-indol-5-ol
4-O-glucuronide (38)
To a solution of the indole glycoside 36 (2.8 g, 3.3 mmol) in (2:1:1)
dioxane:MeOH:H,O (52 mL) was added solid LiOH.H,0 (1.5 g, 36 mmol) at rt under
Ar. The suspension was heated to 65 °C. After 1.5 h, glacial acetic acid (1.5 mL)

10 was added. The reaction mixture was concentrated in vacuo. Purification via Si0,,
eluted with (20:1:2) CH,CN:HOAc:H,O followed by (10:1:2) CH,CN:HOAc:H,0
gave a brown syrup. Addition of H,0 (30 mL) followed by MeOH (10 mL) to the
brown syrup gave an light brown suspension. This was filtered and air-dried to give
840 mg, 40% of glucuronide 38 as a light brown solid. R, = 0.24 (10:1:2

15 CH,CN:HOACc:H,0); HPLC retention time=23.2 min with 95 area %, at 220 nm; 'H
NMR (DMSO) 6.8-7.2 (m, 7H), 6.7 (s, 4H), 5.1 (br s, OH), 4.8 (d, 1H, J=5.5 Hz), 3.9
(t, 2H, J=4.5 Hz), 3.1-3.6 (m, 8H), 2.77 (t, 2H, J=4.5 Hz), 2.5-2.7 (m, 4H), 2.1 (s,
3H), 1.5 (s, 8H); "C NMR (DMSO) 172.3, 157.5, 157.4, 151.7, 138.5, 132.2, 131.3,
130.4, 128.6, 127.2, 121.7, 115.4, 114.3, 112.9, 110.5, 107.2, 105.6, 102.3, 76.6, 73.9,

20 73.3,72.1,66.1, 56.0, 55.1, 40.1, 39.9, 39.7, 39.5, 39.3, 39.1, 38.9, 27.8, 26.5,94; IR
(KBr): v, 3424, 2928, 1612, 1510, 1475, 1444, 1238, 1099, 1065, 1039, 1020, 917,
840 cm; LC/MS (ESI) retention time=9.0, M+H'=647.3.

The bis-glucuronide, compounds 46 and 47 [Examples 22-26], were

25  prepared according to Scheme 7 as shown below.
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Ml logAPl P& (ore p@ﬁﬂsﬁdtzsa‘hé )each’étﬂ&%?%m&k:{s{))aﬂogcd to fg?lld(;)l“ino?ndT?n addmonal( -2
ggllg 0/%2/; é&( @ g%?lﬁpqqgﬁ@i g{y? &Ho%e was a#dle(a réz)ctlon was heated to 150°C for 2
10 hours. An additional 5 grams of the aniline hydrochloride was added and the reaction

was heated at 150°C for an additional 30 minutes. The reaction mixture was allowed
to cool to room temperature and then poured into approximately 1.5 liters of water
and extracted with 2 liters of ethyl acetate. Solids are dissolved with additional ethyl
acetate as necessary. The ethyl acetate layer is washed with 1 liter of 1 N NaOH

15  solution aq., 1 liter of water, brine, then dried over magnesium sulfate and filtered.
The organic layers were concentrated down to yield a crude solid which was stirred
with 500 mL of methanol and filtered. This solid was then stirred with 500 mL of
ethyl ether and filtered. The solid was stirred alternatively with methanol and ether
until it is of whitish color. Reaction yields 36 g of product: Mp = 150-152°C; 'H

20 NMR (DMSO) 8 10.88 (s, 1 H), 7.56 (d,2 H,J = 8.8 Hz), 7.48 (d, 4 H, J = 7.9 Hz),
7.42-7.29 (m, 6 H), 7.21 (d, 1 H,J = 7.0 Hz), 7.13 (d, 2 H, J = 8.8 Hz), 7.08 (d, 1 H, J
=2.2 Hz), 6.94 (dd, 1 H, ] = 8.8, 2.4 Hz), 5.16 (5, 2 H), 5.11 (s, 2 H), 2.33 (s, 3 H); IR
(KBr) 3470, 2880, 2820, 1620 cm™; MS el m/z 419.

25 Example 23

1H-indole (44
To a slurry of NaH (20.0 g, 60% oil dispersion, 0.5 mol, 2.5 eq.) solution of 5-

Benzyloxy-2-(4-benzyloxy-phenyl)-3-methyl-1H-indole (84 g, 0.2 mol, 1.0 eq.) in
30 DMF (100 mL) was added at 0/ + 10 °C over 1 h. The reaction mixture was stirred
for 30 min. A solution of the benzylchloride (synthesis shown in scheme 7 and
details given in the following experimental) (67 g, 0.22 mol, 1.1 eq.) in DMF (200
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20 small impurities. Although the free base is the material used in the next step (bis-
glucuronidation), for purposes of characterization and enhancing the compounds shelf
life an acid addition salt may be made with HCI by dissolving the compound in
MeOH and treating with 1.1 eq of a 2 N aq HCI solution. The compound slowly
precipitates out as white crystals. Physical data listed below describes the HCI salt of

25 indole 45: Mp = 172-174°C; 'H NMR (DMSO) 10.11 (br s, 1 H), 9.70 (s, 1 H), 8.71
(s, 1H);7.15(d, 2 H,J = 8.6 Hz), 7.05(d, 1 H, ] = 8.8 Hz), 6.85 (d,2 H,J = 8.8 Hz),
6.80 - 6.77 (m, 5 H), 6.56 (dd, 1 H,J = 8.8 Hz, 2.2 Hz), 5.11 (5,2 H), 426 (t, 2 H,J =
4.6 Hz), 3.48 - 3.30 (m, 4 H), 3.22 - 3.08 (m, 2 H), 2.09 (s, 3 H), 1.83 - 1.76 (m, 4 H),
1.67 - 1.48 (m, 4 H); IR (KBr) 3500 br, 3250 br, 2900, 1610; MS FAB m/z 471

30 (M+H).
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7.16-7.10 (m, 3 H), 6.79 (dd, 1 H, J = 89HZ,20HZ),675(bI‘S,4H),574(d 1H,
J=7.7Hz),5.58(d, 1 H,J] = 8.0 Hz), 5.47 (dt,2H, J = 9.5 Hz, 2.3 Hz), 5.18 (brs,2
H),5.15-5.04 (m,4 H),4.73(d, 1 H,J =99 Hz),4.66 (d,1H,J = 10.0.Hz), 393 (t,
2H,J=5.8 Hz), 3.64 (s, 3 H), 3.636 (s, 3 H), 2.81 - 2.60 (m, 6 H),2.16 (s, 3 H), 2.05

(s, 3 H), 2.03 (s, 3H), 2.02 (s, 3 H), 2.00 (br s, 9 H), 1.61 - 1.47 (m, 8 H): MS 1103.7
20 (M+H.

Example 26

25 The protected indole bis-glucuronide 46 (0.89 g 0.81 mmol, 1 eq) was
dissolved in 24 mL of p-dioxane/MeOH (5/1) and treated with a slow addition of 24
mL of an aqueous LiOH (0.31 g, 12.9 mmol, 12 eq) solution. The reaction was
heated to 60°C for 2 h. After allowing the reaction to come to rt, AcOH was added
(0.97 g, 16.1 mmol, 20 eq) and the solution concentrated under reduced pressure.
30 Benzene was added and this process repeated a couple of times in order to azeotrope
any residual water from the reaction mixture. The crude residue was purified by

reverse phase HPLC to yield the desired product 47 (0.294 g): 'H NMR (DMSO0-d)
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Example 27
4-(2-hexamethyleneimine-1-yl-ethoxy)-benzyl aldehyde (40
15 To a well-stirred slurry of NaH (65 g, 60 % oil dispersion, 1.6 mol, 2.2 eg.) in
DMEF (500 mL) a solution of p-hydroxybenzaldehyde hydrochloride (90 g, 0.74 mol,

1.0 eq.) is added dropwise at 0°C. The reaction mixture is stirred for 30 min, then
4-[2-(hexamethyleneimino)]ethylchloride (153 g, 0.77 mol, 1.0 eq.) is added in
portions. The reaction mixture is stirred for 1 hour. TLC at this point shows little
20 starting material, mostly product (EtOAc/hexane 1:1). The reaction mixture is
diluted with water (1 L), and extracted with ether (5 L). The organic layer is dried
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<=>? @A\BCDEFGH| JKL MNOP RS'I'_U\,/V\XYZ[\]("_ abcdef ghi j kl mopqgr st uvwxyz{| } ~
| " HGUR () * + ,_-(__-,J@_Q@g@ggggmme -1-yl-ethoxy)-benzyl alcohol (41)

<=>? @\BCDEFGH! J KEYNGRIESIMUN A hd 21aerRBE 86 L0, b75M0R BledY U ¥ ltlahat
" #$9R' ()*+,-./0123456789: ;

<=>7 @G\BEDEFEIP IR ORE T\ andtinas bprohydride dE5.6 g, P14l malp Q15T taq\V)vix \adddd in

bR S i Ty s e

| " #$UR () * +materigh amstp pasluct (EtOAc/hefane/triethylami_np 3:7:1). The reaction mixture
<=>? GBCDEFRGAISMEPREST AP, biracteARRASH AR Aokl SHSRSY & Syuecy ! by
dried over MgS0,. The solution is concentrated on a rotary evaporator to give 201 g

15 (100 %) of the alcohol 41 as a thick oil: 1H NMR (CDCI3/TMS): 7.27 (d,2H, ] =

8.5 Hz), 6.87 (d, 2H, J = 8.5 Hz), 4.60 (s, 2H), 4.05 (t, 2H, J = 6.21 Hz), 2.93 (t, 2H,J
=6.15 Hz), 2.77 (m, 4H), 1.7-1.5 (m, 8H).

Example 29
20 (4-Chloromethyl-phenoxy)-ethyl-hexamethyleneimine-1-yl hydrochloride (22)

To a solution of the alcohol 41 (179 g, 0.72 mol, 1 eq.) in THF (300 mL) a
solution of HCI (26.3 g of HCl in 263 mL of THF, 0.72 mol, 1.0 eq.) is added
dropwise at 0/ + 10 °C. A white precipitate is formed. Thionyl chloride (80 mL, 1.1
mol, 1.5 eq.) is added to the thick slurry of the hydrochloride 42, and the mixture is

25  heated to 50 °C until clear. The reaction mixture is concentrated to 350 mL, and kept
in refrigerator overnight. The white solid obtained is filtered, washed with cold THF

(100 mL), and dried to give 147 g (67 %) of chloride 22: 1H NMR (DMSO-dg): 11

(br s, HCI), 7.40 (d, 2H, J = 8.6 Hz), 7.00 (d, 2H, J = 8.6 Hz), 4.74 (s, 2H), 4.44 (t,
2H, J =5.25), 3.64 - 3.39 (m, 4H), 3.25 - 3.17 (m, 2H), 1.84 - 1.54 (m, 8H).
30
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Example 30
(4-Chloromethyl-phenoxy)-ethyl-piperidin-1-v hydrochloride (21)

The side chain 21 was prepared analogously to side chain 22 described supra:
1H NMR (DMSO-dg): 11 (br s, HCI), 7.39 (d, 2H, J = 8.5 Hz), 6.99 (d, 2H, J = 8.5
5  Hz), 4.74 (s, 2H), 4.46 (m, 2H), 3.45 (m, 4H), 2.69 (m,-2H) and 1.9-1.2 (m, 6H).
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CLAIMS:
1. A compound of formula I having the structure:
R¢O
O
GCHg)n
5 1
wherein:

R, and R, are independently, hydrogen, alkyl chain of 1-6 carbon atoms, benzyl, acyl
of 2-7 carbon atoms, benzoyl,

MeO
, or :
AcO
10
X is hydrogen, alkyl of 1-6 carbon atoms, CN, halogen, trifluoromethyl, or thioalkyl
of 1-6 carbon atoms;
n=1-3;
15  with the proviso that at least one of R, or R, is
HO MeOy
, Or :
o ” AcO"

H

or a pharmaceutically acceptable salt thereof.
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2. A compound according to claim 1 wherein X is alkyl of 1 to 4 carbon

atoms.

3. A compound according to claim 1 wherein X is methyl.

5
4. A compound according to any one of claims 1 to 3 wherein nis 2 or 3.
5. A compound according to any one of claims 1 to 4 wherein R, is hydrogen.
10 6. A compound according to any one of claims 1 to 5 wherein R, is

7. A compound according to .any one of claims 1 to 6 which has the D

15 configuration.

8. A compound according to claim 1 which is 2,3,4-triacetyl-{1-O-[4-(2-
piperidin-l-yl—ethoxy)-benzyl]-Z-[4-(2,2-dimethyl-propionyloxy)—phenyl]-3-methyl-
1H-indol-5-yl}-glucuronic acid methyl ester or a pharmaceutically acceptable salt

20 thereof.

9. A compound according to claim 1 which is 2,3,4-triacetyl-{1-O-[4-(2-
achan-l-yl-ethoxy)-benzyl]-Z—[4-(2,2-dimethyl—propionyloxy)~phenyl]-3-methyl-
1H-indol-5-y1}-glucuronic acid methyl ester or a pharmaceutically acceptable salt

25 thereof.

10. A compound according to claim 1 which is 1-[4-(2-piperidin-1-yl-ethoxy)-
benzyl]-2-(4-hydroxy-phenyl)-3-methyl-1H-indol-5-0l  5-O-glucuronide triethyl-
ammonium salt '

30
11. A compound according to claim 1 which is 1-[4-(2-Azepan-1-yl-ethoxy)-

benzyl]-2-(4-hydroxy-phenyl)-3-methyl-1H-indol-5-01 ~ 5-O-glucuronide or a
pharmaceutically acceptable salt thereof.
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12. A compound according to claim 1 which is 2,3,4-O-triacetyl-1-O-(4-{5-
benzyloxy-3-methyl-1-[4-(2-piperidin-1-yl -ethoxy)-benzyl]-1H-indol-2-yl }-phenyl)-
beta-D-glucuronic acid methyl ester or a pharmaceutically acceptable salt thereof.

5
13. A compound according to claim 1 which is 2,3,4-O-triacetyl-1-O-(4-{5-
benzyloxy-3-methyl-1-[4-(2-azepan-1-yl-ethoxy)-benzyl]-1 H-indol-2-yl}-phenyl)-
beta-D-glucuronic acid methyl ester or a pharmaceutically acceptable salt thereof.
10 14.  The compound according to claim 1 which is 2,3,4-O-triacetyl-1-O-(4-{5-

hydroxy-3-mcthyl-1-[4—(2-pipcridin-l-yl-ethoxy)-bcnzyl]-lH-indol-2-yl }-phenyl)-
beta-D-glucuronic acid methyl ester or a pharmaceutically acceptable salt thereof.

15. A compound according to claim 1 which is 2,3,4-O-triacetyl-1-O-(4-{5-
15 hydroxy-3-methyl-1-[4-(2-azepan-1-yl-ethoxy)-benzyl]-1 H-indol-2-yl }-phenyl)-beta-
D-glucuronic acid methyl ester or a pharmaceutically acceptable salt thereof.

16. A compound according to claim 1 which is 2-(4-hydroxy-phenyl)-3-
methyl-1-[4-(2-piperidin-1-yl-ethoxy)-benzyl)-1H-indol-5-ol 4-O-glucuronide or a
20 pharmaceutically acceptable salt thereof.

17. A compound according to claim 1 which is 2-(4-Hydroxy-phenyl)-
3-methyl-1-[4-(2-piperidin-1-yl-ethoxy)-benzyl}-1H-indol-5-ol 4-O-glucuronide tri-
ethyl ammonium salit.

25
18. A compound according to claim 1 which is 1-[4-(2-azepan-1-yl-ethoxy)-

benzyl]-2-(4-hydroxy-phenyl)-3-methyl-1H-indol-5-ol 4-O-glucuronide or a
pharmaceutically acceptable salt thereof,

30 19. A compound according to claim 1 which is 2,3,4-O-triacetyl-1-O-[4-
[1-[4-[2-(hexahydro-lH-azepin-1-yl)ethoxy]benzyl]-3-methyl-5-[(2,3,4-0-u-iacaetyl-
6-0-methyl-beta-D-glucopyranuronylosyl)oxy]-1H-indol-2-yl]phenyl]-beta-D-gluco-_ .
pyranosiduronic acid methy! ester or a pharmaceutically acceptable salt thereof.
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20. A compound according to claim 1 which is 4-[5-(beta-D-gluco-
pyranuronosyloxy)-l-[4—[2-(hcxahydro-1H-azepin-l-yl)ethoxy]benzyl]-3-methyl-1H-
indol-2—y1]phenyl-beta-D-g1ucopyranosiduronic acid.

21. A process for preparing a compound of formula I which comprises

a) reacting a compound of formula Ja:

wherein X and n are as defined in claim 1 and one of R; and Rz is
MCOZC (9)

AcOY “70Ac
OAc

the other is a protecting group, under conditions suitable for removing the protecting

group, to give a corresponding compound of formula I wherein one of R; and R; is
MCOZ f0)

and the other of R, and R, is hydrogen; which compound may be hydrolysed,
simultaneously with deprotection or sequentially, to give a corresponding compound

of formula I where one of R; and R; is hydrogen and the other is
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or

wherein X and n are as defined in claim 1 with a compound of formula III

MeO,Cq o ‘\\\O \(NH

to give a corresponding compound of formula I wherein R, and R, both represent
MeO, o

' ‘s,
AcO® 70Ac
OAc

10 or c¢) hydrolysing a compound of formula I wherein one or both of R; and R,
represents
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to give a compound of formula I wherein one or both of Ry and R, is
HOCq o

&

HOY “on

OH

or d) reacting a compound of formula IVa or IVb

.OOO

IVa IVb
CHe)n Chen

in which formulae X and n are as defined in claim 1 and R, and R, are each selected
from alkyl of 1 to 6 carbon atoms, benzyl, acyl of 2-7 carbon atoms or benzoyl,

with a compound of formula III:

MeO,Cq o. &° \]/NH

N ”, CCl
AcO\\ //OAc 3

OAc m

10 to give a corresponding compound of formula I where R, or Ry is
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23.

24.

26.
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Use of a compound of formula I as claimed in any one of clalms 1-20 in the
manufacture of a medicament for treating or inhibiting cardiovascular disease,

lowering blood lipid levels, or increasing HDL levels in a mammal in need

thereof.

Use of a compound of formula I as claimed in any one of claims 1-20 in the

manufacture of a medicament for treating or inhibiting breast cancer in a mammal
in need thereof,

Use of a compound of formula I as claimed in any one of claims 1-20 in the .
manufacture of a medicament for treating or inhibiting bone loss or osteoporosis
i 3 mammal it need thereof,

Use of a compound of formula I as claimed in any one of claims 1-20 in thfa
manufacture of a medicament for providing hormone replacement therapy in a

mammal in nced thereof,

Use of a compound of formula I as claimed in any one of claims 1-20 in the
manufacture of a medicament for increasing cognition or treating or inhibiting
dementia or Alzheimer's discase in 2 mammal in need thereof.

27. A pharmaceutical composition, which comprises a compound of formulaI -

as claimed in any one of claims 1 to 20 and a pharmaceutical carrier.



