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Thi's inventwedipdsevi des gl ucopyranosi des conjugates of 2pgfndyeiAxy-
phenyl)-1-[4-(2-am n-1-yl -ethoxy)-benzyll-IHindol-5-0ls which are useful
as tissue selective estrogenic agents. Al so provided are processes for
preparing these conpounds and phar rracéutl cal conpositions containing them
10 The use of hornone repl acenent therapy for bone | oss prevention in post-
menopausal wonen is well precedented. The normal protocol calls for
estrogen sufSIECRBRYRANOSIDES(CONIIGRATES G 2:(4-EYDROXY HHENYLBS{4-0ne,

estriol, ethynyl estpatnal.1-Al-easbxeRERNZ92} 100l Sobpsed T rom natural
n

sources (i.e., PREIVARI N, conjugated ‘equl ne estrogens) sonme patients,
t herapy nmay be contraindicated due to the 15 proliferative effects of
unopposediestrogens (estrogens not given in conbination with progestins)
have on uterine tThs ueveniidr QJr@\ndﬁ“-l ’gmtqtyrannsmies asgomtaat 6fl W4thydiorgr eased

risk for i S_a The effects of
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concern. Theseleetek festrogemsit raggens Muocjxovﬁem afmipﬁioasses tiére phpmengS patd Ng ef f ect
whi | e mn|m2|np ut(ﬁm{!)ro |fertaca ve ef Fects in.t 20 uterus and breast is

evi dent . Cer FEIRUNGRET RFET S IBh TR POy SALaRng ‘B‘éen shown to nmintain
bone mas$0in t he Trease eﬁhmmmzeeblxMemhlﬁhpyaﬁyr \behd 108S pleRerlioam pedii ni cal

trials. Tanoyif L ifen citrate for exanple, is a
useful pal Ime’fa%ausglf‘gv?g%és M DE(#PE Tng}e noral, protespl %ﬁ’% fAc, estig st

denonst r at edsmpplemmeationamrigsmﬂarfogmhatﬂgmuﬂ&ﬁmrhg dserosd, kel @hydyhecvbase, in
humans. Howeyver s.al so. a 25. a i erus and this is
cause for so%ecoclgﬁcteedr BUOER) §Pk %%%W‘?’@h%‘%méa %M&R&H@W&m

antiestr ogemquhmsssb@ns)s hhmsnrﬁe()pzﬁiehusmihafapy lﬁa@rbmeorgﬁmuicbtedj iué f?@ the
mai nt.ai ni ng the

ovari ect sser
ability ?gn rghéxa IYJG é%fccts'& 0% usleé etv)rg%%q?ﬁtmg‘?néi §‘ﬁteg‘§eéll ‘gﬁ?Wg‘éat@tVY@gens is
seen in the Iapgasmtsa;have“ﬁnawee Seshe cThivprolifetation & ds¥ocsdnvitencrénal #gs", Bone

Vol. 17, No. fof'lmdgﬁ}tet%%gz and?or €n om5étrie:1llsc::aan§f. l?k(x)eSEffects of unopposed estrogens on
breast tissue are less clear, but are of some concern. The need for estrogens which
can maintain the bone sparing effect while minimizing the proliferative effects in the

20 uterus and breast is evident. Certain nonsteroidal antiestrogens have been shown to
maintain bone mass in the ovariectomized rat model as well as in human clinical
trials. Tamoxifen (sold as NOVALDEX, tamoxifen citrate), for example, is a useful
palliative for the treatment of breast cancer and has been demonstrated 1o exert an
estrogen agonist-like effect on the bone, in humans. However, it is also a partial

25  agonist in the uterus and this is cause for_some concern. EVISTA (raloxifene), a
benzothiophene antiestrogen, has been shown to stimulate uterine growth in the
ovariectomized rat to a lesser extent than Tamoxifen while maintaining the ability 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, 1818-1908.

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.



The use of indoles as estrogen antagoni sts has been reported by Von
Angerer, See, J.Med. Chem 1990, 33, 2635-2640; J.Med.Chem 1987, 30,
131-136. Noansse GCer. Ofen., DE 3821148 Al 891228 andCWUSOB#4@8375. WO
01/19839 PCT/ USO0/ 24738 -2 WO A 95 17383 (Kar Bio AB) describes indole
antiestrogens with long straight chaigns. Another rel ated patent WO A 93
10741 descri bes 5-hydroxyindole wth a generic descriptor incorporating

ot her side chai n\§ f;&@?362@36@(%Sﬁkﬁdedehsésm&utAnﬁadtﬁgenéawam)lo@escrl bes
| er

conpounds whi ch fromth resent inven ere. OR2 in the
present f or strsiight ichaifse| Anethergelgad iPﬁtéEF WO Af3oHI7RY deserbes; Frhydrpgtidolence

di scl oses ng.such. compounger fRYpBAHENAIHRS sfik Ukihile WO/ 3nk oaaRN  havi ng
t he sane stglll}g'tﬁu%enggs t eﬁgrnes Ilpr ovllg d ; the present invention. Were the

si de chai n Bhaimpesgticats, sJamn)aﬁe%chSha?mEfé@é% i Waigh iffen from Hie cfR¥sBUNds are
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d ucuronl c acl conj ugates of the selective estro%hn recept or nodul at or
ral oxi fene (ederbeagzdisthosopimersyh cRmpeungs d13ving pRhying frqnphe gugdolen nifjoees 1122) |

Descri pti O”hQJI r%tih@ skl SRIchfd aslBe 'EﬂésSprbﬂHé‘dWEy @.e pRds O iiShREt G0 WAL ARe Of

Formul a | the structure ~(C I V\/nereln R, and R2 are
i ndependent lsxylrp chsiul rctagraed isasinailar T@Hh‘#rf“’é‘fﬂbfd @e@b[‘r s comRayRds H@rﬁ‘?ﬂes acyl of
2-7 carbon gl onpy RAGEOMre P claidldd iNARE privent\RAddhI83GIREEHESIR 24738 -3

10  conjugates of the selective estrogen receptor modulator raloxifene (a benzothiophene)

have been reported (EP 683170 Al 951122).

Description of the Invention

15 This invention provides compounds of Formula I having the structure

OO

CHz)n

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

of 2-7 carbon atoms, benzoyl,
20




X is hydrogen, alkyl of 1-6 carbon atons, CN, hal ogen, trifluoromethyl, or
t hi oal kyl of 1-6 carbon atonms; n = 1-3; 5 wth the proviso that at | east
one of R @fhifeszds or HD2C*' McCy2 Ac or a phar macepdingsabhiszsaccept abl e
salt thereof which are useful as tissue selective 10 estrogens. The term
al kyl includes both straight chain as || as branched noieties. Exanples
include alkyl of | to 4 carbon atons sdch as nethyl, ethyl, n-propyl,

i sopropyl, butyl and t-butyl. Hal ogen neans brom ne, chlorine, fluorine and

i odi 15 The I I il -1, wh
the alkyl pofs SRR iyl f ¢80 BTN na BBt B ERRRILA P T, D0°0T x

are al kyl groups offi- Gcathwndtcxmr bon atons, e.g. nethyl. Exanples of n are 2
and 3. Exanpl es ngf R, and R2 are independently hydrogen, benzyl and

pi val oyl , t he™ other of R and R2 being one of f-O2 or 1-101' ' "CH
ACO' , "fo with e @robimoghat avieast or@rof Br andiRles both the L and D formof the 25

gl ucopyranosi des, the D form being preferred. The pharmaceutically
acceptable salts mq&:ﬁ e sglts formed fromphe agddition reaction with

ei ther inorganic or i ds. Inorganic agfd uch as hydrochloric
acid, hydrobrom c acid, hydrgiodic &id, sul fur0| d, phosphorl c acid and
nitric acid 30 are uséi)ul ) Yai ¢ aci ds subd® as aceOP@ acid, propionic
acid, citric acid, maleic id, WO 01/19839 PCT/ g@Q0/ 24738 -4

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

The term alky! 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 alkanoy] groups especially those where the alkyl portion is
alkyl as described above, e.g. acetyl.
Examples of X are alkyl groups of  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

HOz

or

HO'™

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, hydrotodic acid, sulfuric acid, phosphoric acid and nitric acid

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



malic acid, tartaric acid, phthalic acid, succinic acid, nmethanesulfonic
acid, toluene- sulfonic acid, naphthal enesul fonic acid, canphorsulfonic

aci d and lvemaemnmssul fonic acid are also useful. The phark@EseoR43 |y
acceptable salts of this invention also include quaternary amonium salts
whi ch can be prepared by quaternizing.4he basic 5 am ne of the conpounds of
this invention with an electrophilic organic halide, nmesylate, tosylate,
and the |ike, ., Conp %mhﬁxd M@%émc Wi Cle Rt AoRicBaci M1y ! | ¢ aci d
may forn1pharnaceut|ca I tabl € base addition salts by treating the
neutral st asulfonis arid.eraphthalegesy oaws%ﬁui emphorsyfagicacid pad benggresulianihy dr oxi des
or carbonatag Of J@8 ke, ARl kLB saROLK Wil iRhasSLgn cesium
nmagnesi um clum or bar , the acid may be treated with an

or gani ¢ bas énciusia ghatersany geieapinm salg aniich ¢apibswrspaed by | quaiCTZiRg e R |

secondary Of, for b ﬁlreyccﬁﬂﬂoﬂl’ftﬁ) oft fhid va@hﬁdﬂewnﬁrﬂﬁoélbélfé‘pﬁﬁU& arﬂ-@'hﬁhdenvent I on
al so prOV|des processes preparing the conpounds of E formula I.

Accor di ngl yrrmsyialtﬁdmylﬁts, aﬂdpﬂ@cblses Comppwnrds 41 tis wvensiep oukigh Gpmﬁ’@r‘hul a l

whi ch Corrpr' Y6l BhdrPfielfcalid)actpable! tAgk ARRARAMWY @aiher MUl @ | a
la (JCi %8){ 12;381?” a;(' B]lﬁ are acs lgéclege d above and one “of aR and R2 is
WO 01/ 19839 tlmwuummwmtenas wWith G eniablacingyganic (Paggagnch tas erydeaides 05 g
protecting g afne Al GRAMN LicRAS hmﬁqaslahﬁna‘ 96ta§s?1fﬁ‘?vde£19mt REemsARect i ng

group, to give a correspondi ng conpound fofmia | wheraino one of R and
R2 i s MHOCR cacimpprdagum. Or, the acid may be treated with an orgamc base (such as various

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

Ia

UCHz)n

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



OAc 5 and the other of RL and R2 is hydrogen; which conpound nmay be

hydr ol ysed, simultaneously with deprotection or sequentially, to give a

cor r espondivagpigeggpound of fornmula | where one of Ri andpgzg,ugog,zk%glrogen and
the other is HC O HO "OH OH or 10 b) reacting a conpound of formula
Il HIl C-~)n where X and n are as_defined above, with a conpound of
formula I'll WO 01/19839 PCT/ US00/ 24738 -6 Me02C O "NO --~r NH AcO ~ QAc
is QGAc IIl to give a correspon%%ccongound of formula | wherein R and R2
both represent MOQ2C O AcO OAc hydrol ysi ng a conpound of
formula | wherein one or both of R and 5 represents MQ2C O AcO ' QAc
GAc to give a conpound of formula I 4 one or both of R and R2 is
H2C O HO ~~~ . ~/"OH AcO OAc

QAc
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
MeOz O

AcO® “OAc
OAc

and the other of R; and Ry is hydrogen; which compound may be hydrolysed,

L

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

or

10 b)reacting a compound of formula II

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



OH or d) reacting a conpound of formula IVa or IVb ~1 \' \ __ HO HrlVWb
IVa G CT Fb)n 10 WO 01/19839 PCT/ US00/ 24738 -7 in which forrmulae X and n
are as defwowmdomsbove and R1 and R2 are each sel ected fr ®@T/UsPl@Ar38of | to 6
carbon atons, benzyl, acyl of 2-7 carbon atonms or benzoyl, with a conpound
of formula I'll: MQ2C ONH AcO-~ "7Z@«c CO3 QOAc in 5to give a
correspondi ng conpound of formula | where R or R2 is MQ2C O AcO'V

rl'~CAc OAc Wth regard to yr@eess a) X\ pLeNgct i ng groups can be any
suitabl e protecting group known<$ & artfthat can be renoved (i) under
conditions which do affect the re¢st ¢f thelnolecule, e.g. benzyl groups
whi ch can be renoved by hydrogen 's"/,8r 160Cl5 i) under conditions that
si mul t aneously renove the acegﬁq) gr dups é.cg. where the protecting group
itself is an acyl group such as piv8A6yl or dHuival ent hydrol ysable group.
Wth regard_t r i h
trichlor oactgt n%pad%?gﬁﬁg@%?&?poo?%?gﬁ%ﬁlﬁa h&v}ﬁ/@xﬁfg lgghr?%%?cg&?% ;esglgr ried out by
treating with BF3 etherate in aypel@ey aprotic solvent, e.g. CH2Cl2. Wth
regard to process c) the acetyl gro be renoved by hydrolysis wusing
LiOHin a suitable solvent.

&

AcO Z0Ac

OAc

or ¢) hydrolysing a compound of formula I wherein one or both of R; and R;

5  represents

AcOY 70Ac
OAc

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

HOCq o
Homﬂ
OH

ord) reacting a compound of formula IVa or IVb

10



20 The conpounds of this invention can be convenently synthesized according
to the generic nethods shown in Schene 1. The orthogonal |y protected
i ndol e i s woainsds by a nodified Bischler protocol whereigcinse4r3s
- br ono- 4- pi val oyl protected hydroxypropi ophenone or acetophenone | is
reacted with 4-benzyl oxyaniline in DVMF525 in the presence of triethylamn ne.
The reaction is nonitored by TLC for consunption of starting materials.
The aniline .suhsti b i nst ead,
in the same T %Z% f&kgruzaé’tf%%dq{% %LS Cgﬂg%‘d% 18 %%%gﬁgfkgg %reé@%ﬁeglg\éa ents of 4
WO 01/ 19839 #GTloJSOC m&&tom58bdney1zeycb/bof;i'a’lnulrbqneltdmschr(bcmow| de and heated to
120 - 160C unt$ th%)Rgﬁyonmﬁan¥nternediate is conpletely consuned. The
prot ect ed i Nt &CUTROY Sequent’ly treated with a suitable base such as
sodi um hydride in DVF and theged,e cdi WO NEppropriate benzyl chloride
-b-deqrotected by 5 either

of type 3. The indole 4 can t hert
hydr ogenating the benzyl group off{at {he 5-iposition of the indole or

hydrol yzi ng the pival oyl group ~$t & 6RO %8 on of the 2- phenyl group of
the indole. The group r enoved™f rnlned t he position of the
gl ucuronic acid conjugate de5|red. e remp of the benzyl group or the

pi val oyl ®St @lgiveatdatshodppipdenddf foriutdTorhete/ReorR,G8 6, respectively.
Reaction of conmpound 5 or 6 with the trichloro 10 aceti m date CAS#

[ 150607-95-71 of the protected gl ﬁno ide in the presence of BF3
etherate in a polar aprotic solvent swyC di chl oronet hane results in the
gl ucopyr ani sodat ed conpounds 7 or 8. )
either 5 or 6 with the trichloro d¥gasupra in CH2Cl, using 3 A

nol ecul ar sieves allowed for the synth is of the glucopyran05|des in very
good yield. The conpounds are 15 exclu5|vely formed as the

[i-gl ucopyranosi désh (egamadz procesh axthb protectinggtpups The be giyvsaktalié progedtimgompound 7

can be then trea L . .- (] e Q%%%V 20) to
effect the c%rﬁpif %‘Eownd reetg_! iGN bg%FrA(ﬁgg)ég@ rrrf)q(‘):"ﬁ%fg{dlt{ogé gfﬁ\% c{oa rﬂv\or kup,
t he nonogl uctestoofitie ma}edxle% gTbmzzvicgnmprmh'zcwcaebhamcﬂed:hy\hjamgehyldmgxenat ed by

R e T e o e

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

group.

With regard to process 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. CH,Cl,.

With regard to process c¢) 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 Bischier protocol wherein the -bromo-4-pivaloyl protected
hydroxypropiophenone or acetophenone 1 is reacted with 4-benzyloxyaniline in DMF
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-



gl ucuronic acid 10. Mre preferable for
conditions using a 10% Pd/ C cat al yst,

| arger scal e hydrogenati ons are the
H2 and a sol vent system consisting of

THF/ Et OHwd\61/0983%19839 PCTI USUUt 24738 -9- Schene | x Brer/UsBR4m8/\ |/-N -

[/ OW, EI3N NH3'Cf 1\ / X =H CH3 BnO CAS [ 51388-206 1 Not Isdated Cl

Bh x NaH OW, heat \ \ - |, DAF NHSC HO2 N (CH2)n n=1,2, or 3 x H
X X BnhOBn0O / NNHO F adie e/Pd/C 4 C clohex O

10

15

20

benzyloxyaniline hydrochloride and heated to 120 - 160°C until the previous
intermediate is completely consumed. The protected indole 2 is subsequently treated
with a suitable base such as sodium hydride in DMF and then reacted with an
appropriate benzyl chloride of type 3. The indole 4 can then be mono-deprotected by
either hydrogenating the benzyl group off at the 5-position of the indole or
hydrolyzing the pivaloyl group at the 4’-position of the 2-phenyl group of the indole.
The group removed is determined by the position of the glucuronic acid conjugate
desired. The removal of the benzyl group or the pivaloyl ester renders compounds of
either type 5 or 6, respectively. Reaction of compound 5 or 6 with the trichloro-
acetimidate CAS# [150607-95-7] of the protected glucopyranoside in the presence of
BF, etherate in a polar aprotic solvent such as dichloromethane results in the
glucopyranisodated compounds 7 or 8. We have found that the reaction of either S or
6 with the trichloroacetimidate supra in CH,Cl, using 3 A molecular sieves allowed
for the synthesis of the glucopyranosides in very good yield. The compounds are
exclusively formed as the B-glucopyranosides (equatorial substituted). The
pivaloylated compound 7 can be then treated with LiOH in THF/H,0/MeOH (or
dioxane/MeOH/H,0) to effect the complete deprotection of the compound, to give
after workup, the monoglucuronic acid 9. The mono-benzyl ether 8 can be
hydrogenated by hydrogen transfer between cyclohexadiene and Pd/C and then
hydrolyzed by LiOH in THF/H,0/MeOH (or dioxane/MeOH/H,0) to yield the mono
glucuronic acid 10. More preferable for larger scale hydrogenations are the
conditions using a 10% Pd/C catalyst, H, and a solvent system consisting of
THF/EtOH.



or NaOH, MOH/ THF/H2O5 t~ 8 N'c)ncH2)n"tcH2)n x x an \ HRt MO Oe A
'"IDAc 3 OOAC\ , O BF3 etherate. CH2CI2 7 CF12)n CHkr R Acf7" 'OAc
OAc WD 01/ g,\%g#gg/ US00/ 24738 -10- Schenme | (Cont.) X ¥ctuseenapp _ [/ \ \

| HOON/ OOM"OHOH O \ / UGH THFIMOHH20 9 7 2n Hzn
.g.
Scheme 1
Rajpe S eg e >
H
DOMF, ElaN
d
X= HCH;, 8n0O

CAS #{51388-206 | -
Not Isolated

an

X
8n0
_DMF, heat A _ NaH.OMF
.
"\
NHy'Cl H

C“
{Crigln

n=120r3

y X
BnO. A HO O \ Bno
(CO~= )
O
Cyclohexadiene/Pd/C
4 THFIE!OH
; NaOH, MeOWTHFIHzo ?
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““0AC (o]

OAc
Or \

BF3 eiherate, CHaClp

7 }



R, = AcOC "OAc X OAC X BnO ~ on, 104 110, 1-Pd/C. Hz 2-Li OH THE MeOHWRO0
QR\ / 610 J'} ir2n iN'~HZn 5 Conpounds wherein both phenols are

gl ucur oniwpgiadssgan be prepared according to Schene 2. riTa@Ishi/zzisenzyl
protected indole 12 is prepared by a nodified Bischler reaction

anal ogously to that described for inggle 2 in schene 1. The indole can then
be subsequently alkylated with the side chain 3 (sanme as shown in schene
1). The 10g R&tifﬁbEﬁfj i ndol e 13 can then be deprotected by hydrogenation
of the benzyl ethers "to formthe deprotected conpound 14. The deprotected
conpound is then bis- glucuronidated by treatnent of the free phenolic
contai ning conpoynd with the trichloroacetimgdate of the protected

gl ucopyr anésy 150607-95- 7] . o rnt sed as in schene 1) to
afford 15. T iynal_7d tected bi's-igl Ui ,' g—/Ccyd15 i s obtained by base
hydrol ysis of prgcursod 15 to affor® pHot"]'Uct 16. The side chains can be
prepared in t eneral fashion &Q)ovm I'n Sc 3. WD 01/19839
PCT/ USOQ 24738~7-11- Scheme—2-—HB-r=Bn DVF, 13" H3' - 11 X=H, CH CAS R (
51388-20-61 Nopt Iselated C s
Cx e
A= il
AcO™” “0ac

X
BnO. O
N N

-0 (Qm

H Y 'OH

1-Pd/C, H, o
2-LiOH, THF/MeOHA:0 d
a ?

UHzn N~cH,n

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 benzyl 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.



Bn DMF, heatM Bn 08n + NaH, DMV NH3'Cl 12 3 (CH2)n nl.2,0r3 CH en rl3
H OBn Meohexadl ene/ Pd/ C Acd' OAc C13 THFfEtOH Ac or Ha Tl1 i F/ EtOH 13 BF3

et herate, gjg&hﬁa 2 Cam) r R r2-)n. Ra OR OR2 UGH THRMGkLAL6E8 H AcO
QAc CH2)n ﬂiO OH Ac 5 WD 01/19839 PCT/ U500/ 24738 - 12 Scheme 3 HC
p | HCH)n K2C03/DVF + H H n =1, 2, 1qr317/ (CH2)n

Scheme 2
™ .
) N
. B r  DMF, Etl -
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X =M, CHy
CAS #[ 51308-20-6 ) L -

Not isolated

Cl
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ey Can + L e e
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rf)/ |
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n=120r3
80 +HO
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t
“ XL L
- Cls
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THFEIOH Ac

4

.

P, Hy THE/EIOH BFs etherate, CH;Clo

) Ry =
(/,‘CHZ’" " AcO Ohc
AC



[123-08-0] n =1,2, or 3 v NaBH4/MeOH If 1-HCI/Et 20 Hp 3 QcH2)n 2-

SOCI 2rHF 1B ~(CH2)n n = 1,2, or 3 5 Estrogen antagoni st activity was shown
for represemtiavssve conpounds of this invention in a st aedarsdorzars

phar macol ogi cal test procedure using MCF-7 cells transfected wth an
estrogen receptor. \Wen adm nistered prally, the conpounds of this
invention act at l|least partially as prodrugs for the correspondi ng

hydr oxyl at eflpdfle §onpounds di scl osed in EP 802183. Accordingly, the
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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 cormresponding 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.
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Ix cell culture lysis reagent (Promega Corporation). The cell lysates (20 ul.) were

transferred to a 96 well luminometer plate, and luciferase activity was measured in a
MicroLumat LB 96 P luminometer (EG and G Bethold) using 100 uL/well of
20  luciferase substrate (Promega Corporation). Pror to the injection of the substrate, a 1
second background measurement was made for each well. Following the injection of
the substrate, luciferase activity was measured for 10 seconds after a 1 second delay.
The data were transferred from the luminometer to a Macintosh personal computer
and analyzed using the JMP software (SAS institute); this program subtracts the
25 background reading from the luciferase measurement for each well and then

determine the mean and standard deviation of each treatment.

Analysis of Results: The luciferase data were transformed by logarithms, and the
Huber M-estimator was used to down-weight the outlying transformed observations.
30  The JMP software was used to analyze the transformed and weighted data for one-
way ANOVA (Dunnet’s test). The compound treatments were compared to the
vehicle control resuits (0.1 nM 178-estradiol) in the antagonist mode. For the initial

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



relative to the 171-estradiol control [i.e., ((conpound-vehicle
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15
Table 1
Compound # MCEF-7IC,,
29 (Scheme 5) 230 nM
30 (Scheme 5) 210 tM
37 (Scheme 6) 1200 nM
38 (Scheme 6) 1100 nM

As stated above, the compounds of this invention are tissue selective
estrogens: 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.

Accordingly, the compounds of this invention are useful in treating certain

conditions resulting from estrogen deficiency, such as bone loss or osteoporosis
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coagul ation di seAs&e compRngs PLfBisdnventionplen acf BITPSED aggApIsinIscent®n 28, 33,
and 34 #0e itistves teylaratiesulus efovidingrantiésrogen therapy, particularly in treating male

pattern baldness, dysfunctional uterine bleeding, endometrial polyps, benign breast
disease, uterine leiomyomas, adenomyosis, in treating neoplasms such as ovarian
cancer, breast cancer, endometrial cancer, melanoma, prostrate cancer, cancers of the
colon, and CNS cancers, in treating endometriosis, polycystic ovary syndrome,
25  infertiltiy Alzheimer’s disease, cognitive decline and other CNS disorders, and in
providing contraception,. The compounds of this invention are also useful in treating
discase states where amenorrhea is advantageous, such as leukemia, endometrial

ablations, chronic renal or hepatic disease or coagulation diseases or disorders.

30 Additionally, compounds 27, 28, 33, and 34 are intermediates useful in the
preparation of compounds 29, 30, 35, 36, 37, and 38 as shown in Schemes 5 and 6
{below).

Effective administration of these compounds may be given at a dose 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



preparation of conpounds 29, 30, 35, 36, 37, and 39 as shown in Schenmes 5
and 6 (below). Effective admnistration of these conpounds may be given at
a dose of Wwoamws85 about 0.1 ng/day to about 1,000 ng/ d@CT/UBME@I4EIsabl y,

adm nistration will be from about 10 ng/day to about 600 ny/day, nore
preferably from about 50 ng/day to WO €1/ 19839 PCTI US00/ 24738 -16 about
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20 methods and utilize pharmaceutically acceptable diluents, binding agents, lubricants,
disintegrants, suspending or stabilizing agents, including, but not limited to,

magnesium stearate, stearic acid, talc, sodium lauryl sulfate, microcrystalline
cellulose, carboxymethylcellulose calcium, polyvinylpyrrolidone, gelatin, alginic
acid, acacia gum, , xanthan gum, sodium citrate, complex silicates, calcium
25 carbonate, glycine, dextrin, sucrose, sorbitol, dicalcium phosphate, calcium sulfate,
lactose, kaolin, mannitol, sodium chloride, talc, dry starches and powdered sugar.
Oral formulations herein may utilize standard delay or time release formulations to
alter the absorption of the active compound(s). Suppository formulations may be
made from traditional materials, including cocoa butter, with or without the addition
30 of waxes to alter the suppository's melting point, and glycerin. Water soluble
suppository bases, such as polyethylene glycols of various molecular weights, may

also be used.

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



25 carbonate, glycine, dextrin, sucrose, sorbitol, dicalcium phosphate,
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were record on a ers
B=50 (10 mM NH,0Ac):950 (CH CN). The gradient used is as followed, t=0, 100%

A, 0% B; t=15, 0% A, 100% B. HPLC were recorded on a Waters 60F Pump HPLC
systern with a2 4.6 mm x 15 cm LUNA 3um, C18 column and a 996 Dicde Array
20 detector (at 300 nm or 220 nm). Flow=1.0 mL/min. Temp=30 °C. The mobile phase
used were as followed: A=950 H,0:50 CH,CN, 20mM KHPO/HPO,; B=300
H,0:700 CHCN, 20 mM KHPO/H,PO,. The gradient used is as followed, t=0,
100% B, 0% C; t=55, 0% B, 100% C. Elemental analyses were obtained with a
Perkin-Elmer 2400 elemental analyzer. Compounds for which CHN are reported are

25 within 04% of the theoretical value for the formula given unless expressed

otherwise.

The following compounds [Examples 1-3] were prepared according to
Scheme 4 as shown below.
30



systemwith a 4.6 mmx 15 cm LUNA 3pm C18 colum and a 996 D ode Array 20
detector (at 300 nmor 220 nm). Flow=1l.0 nL/mn. Tenp=30 C. The nobile
phase usexbeowps9as foll owed: A=950 H2O 50 CH3CN, 20mM REZHRSMI343B0O4; B=300
H20: 700 CH3CN, 20 nM K2HPO4lI H3PO4. The gradi ent used is as foll owed, t=0,
100% B, 0% C, t=55, 0% B, 100% C. El epgental anal yses were obtained with a
Per ki n- El mer 2400 el enental anal yzer. Conpounds for which CHN are reported
are 25 wit hgdpede4% of the theoretical value for the fornula given unless
expressed otherw se. The foll ow ng conpounds [Exanples 1-3] were prepared
according to Schenme 4 as shown bel ow. 30 WD 01/19839 PCT1US00/ 24738 - 18-
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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, 12B).
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



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 m.),
cooled in apsmesspath before acetic anhydride (375 nl) pesugddedsin 50-nlL
portions. The reaction turned dark brown during addition. After addition,
the reaction mxture was purged with Ar, 15 and stored in the refrigerator.
After 36 h, a brownish preci pitate forred on the bottomof the flask. The

ti nd hed th EtOH (100 niL
i dri od ovRPn GREoE oo b e TR Teston Senetoled i ormde EQAPEDR = 0. 65
(EtGAc); H dﬁB’@tO@DQIZOO HE.,)77Tdetwollﬂger§ “erd sﬁ%}ated5 i‘ge %rg%ﬁ:c( Byerdds 418 (d,
1H, J=9.3 Hz Exanpl e” 2 ormation

of HdY roxfé%‘ﬁf‘é“iiir EICEQQS(@&% dﬁeds%‘leﬁ FP»cﬁkefeét ?@%@?Vﬁ@! vRsug-oni c ester
Bin DW (9Q’uﬁ|ﬁ):atmsvz@(3@delu&9|\hﬂx by O R%hAe ERSAL %&ﬁ: 43 9.4692yi01agp0l ) at rt
under Ar. The suspensi on ‘was_heat ed WO 01/ 19839 PCT/ US| /247§ -19 to 65 C
under Ar. Af}tyé'fongiﬁcur?’Ff’eesFeé&%sl oYPLgR Sy B0 Fed O&d EtOAQO I MR (ERCIPRO (200

m.) and Et@ggjg@ﬁn mjg%gﬁ*@ oA BY 8% &n RS e separated. The organic |ayer
was extracted wt (2 X 150 mL), drle over Na2SO4, filtered,

concentrated in vacua. Purification via SiQ2, eluted wth (2:1)

hexanes: Et OAc gave 4.1 g, 46%yi eI dEi%fm;? gydroxygl ucuronic ester C as a
yel | ow syrup. Rl 0.61 (lEtOAc) "H NMR 4.58-5.63 (m 4H), 3.75 (s,
3H), 1.97- 2 Eppmation ofilsichlgroa gate D For mat | on of Trichl oroacetimdate D 10

To a solyfion Of TB%@OWQ'?%Y%’Q}W&&CE&?}%% st @‘(11%]1 ngoﬁ%%smm(?wmle!{ bp G2a 2

(100 ni) was added cesium ca
tri chl or oacdt@hnt} whsead@adcesipn, C@Enmrﬁlgg,aiﬁ minol) mokd trichioroaddibetiled(1d  of

stirring, i (@bl AR Belet 90 offgk)nqgaggg ERASL Qaldeisdpens! on. (2

The two | ayers were Separa € organic
X 100 nl), awi)etkrosdded N4RS@Ypensiv.t Bredup layorscent septrewd.i TheldrganiClager

Purificati Or%vawei’tra%itegzwiﬁ?h% %fjx Wob M)E"&r}e)d hex ﬁgzggd,%lt%‘é%, gg%gntr%ie% i 58% of
15 vacuo. Purification via SiO,, eluted with (1:1) hexanes:EtOAc gave 8.9 g, 58% of
trichloroacetimidate D as an off-white solid. R, = 0.67 (EtOAc); 'H NMR {CDCL)
8.78 (s, N-H), 6.63 (m, 1H), 5.63 (t, 1H, J=9.86 Hz), 5.27 (t, 1H, J=10.0 Hz), 5.15
(dd, 1H, J=3.54, 10.2 Hz), 4.50 (d, 1H, J=10.2 Hz), 3.68 (s, 3H), 2.02-2.12 {m, 9H).

20 The following 5-glucopyranoside conjugates and intermediates [Examples 4-

21} were prepared according to Schemes 5 and 6 as shown below.



trichloroacetimdate D as an off-white solid. Rf = 0.67 (EtOAc); '"H NMR
(cbAd) 8.78 (s, NH, 6.63 (m IH, 563 (t, IH J=9.86 Hz), 5.27 (t, 1H,
J=10.0 Hz)wobewib&ss (dd, | H, J=3.54, 10.2 Hz), 4.50 (d, IPCI/USP624I88 2 Hz),
3.68 (s, 3H), 2.02-2.12 (m 9H). 20 The follow ng 5-gl ucopyranosi de
conjugates and internedi ates [ Exanpl egp4- 21] were prepared according to
Schenmes 5 and 6 as shown bel ow. WO 01/19839 PCT/ US00/ 24738 -20- Schene 5
Bhl / H + Br DMF EI3N NH3' Cl' l1a CAS # ( 51388-20-6) Bn Not Isolated C
Bn Bh DMF, heat | \ =\ NaH DMV HNH 3 C' 200 (C Hz)n n=2;21 n=3;22
Bn H rn=- (B¢hemsSCNH CCb hexadi ene/ Pdl C AGAC Cydo THE/EtOH QAc n 2; 23
BF3 etherate, CH 2Cl12, sieves n3;24 (CHz)n ~ (Hz)n

Bnl
+ >%i Br DMF,E!:N,

NHa*Cr
19

CAS # { 51388-20-6]

Not Isolated

c
Bn Bnl
DMF, heat N NaH, DMF
' —————————
e —— N +
H f; .
20

NHa*CI”

+

O

C(C Hz)n

n=2:21
n=3; 2

THF/EOH Ohc

\4

BFa etherate, CH 2Cl2, sieves




AHd, OH OAc OH \ rn= OH UGH, THE/ MeOMH 20 n=2;28 n=3; 30 fCFFzln CHz)n

WO 01/19839 PCTNSOQO 24738 -21- Scheme 6 Bn Bnh .~ OH M NH Ac O' QAc 3
NaCOH, MOHMdH/bin® = BF3 etherate, CNCl2 sieves n=2;23pdwrgsedd4Bs3; 24 n=3;
32 CH2)n AJCH2)n Bn _ H\ ~ [/ ,COOve | i ,aCOAcCtime Ac AcAc 1 ~ aAc

Pd/C, H2 bAc THE/EtOH n=2:33 n=2; 3 JO_n:3;34 n=3;36 cJ(CH2)n [ fCH2)n H
|

rn ~ ~~, CO2H CC OH LIOH MOH THF

Scheme 6

O
Me _,\O\g,NH
AcO™ oA
c

BF, etherats, CHCly
sieves

DAc PU/C, H2 Dac

4

THF/EIOH

LiOH, MeCH/THFALD

Y




g 2) WD 01/19839 PCT/ US00/ 24738 -22 Exanple 4 Propanoic acid,

2,2-dimethyl -, 4-(1-oxo0-2-brono-propyl)phenyl ester (19) To a dilute

sol uti on AVOOHESY - pi val ol yl propi ophenone (22.4 g, 95. 6PGEG$0p/24788 et her
(1.2 L) at OC was added slowy Br, (16.7 g, 105.2 mmol ). The reaction was

5 run at OCfor 20 mn and then allovwext to roomtenperature for 45 mn. The
gradual di sappearance of the brom ne color was observed as the reaction
went on at rt. The product has thExaspr4 f as the starting material in the
TLC system 10% Et OAC/ Hex_ The reaction was quenched wi th 10% sol uti on of
NazSO3, wasHerRfy i Al L-oxor2bromo-propyliphenyhesien(19rhe product i s a_

waxy solid and %:a diﬁ&ckoldﬁoﬁbﬁth@@(-bl r&qup\mﬁ&a.el@wgms‘é ffdap (yield =
30 g, ropi oni ¢ acid

100%
2 (£ benylshey (62 RoghOIC w5 stk plon By (F6 7 am o . 9w (B reagsion sl ut i on of
DMVE (135G mphn oMt 3o/ M0NHin26he BRn kBEWEE Foorh Mniatite frk3 mﬁﬂfﬂhl gradyal
par a- benzyl oxy aniline hydraochloride (37.1 157.4 mmol, 1.17eq), Et3N
(31.85 g, 3JisePpeaanst of the dromne coler wasAbservechasthe reactign wers on ahFd HhRe rxn
fol I owed byprodiefhds ki sakle@ad ﬂﬁ@%r)amnﬁhﬁhtérfhﬂ%ﬁ@qm@ é%l%lﬁﬁ)om%ﬁt@A@HH' no

propi ophenone was observed as a 80 ar sgot than the a-brono
4' - pi val oylﬂﬁrré‘t?%'ﬂ)l’i’éﬁﬁ‘l*?é“’heﬂf"(‘g}I%IWIE ppf NaeOg thashed yjthyyater bene. was

consumed, afd Jd%@&:obawgmctmrprsdﬂcuisl é)ﬁawi&hhraﬂé‘%@ u!udt # thadicepnal
par a- benzyl oxy aniline dr ochloride (42 g, mrol ). The reaction

mi xt ur eldasviipghryEisaton (V’Gld =P &dAPED-geRT 48, §5Ff: at 130C. The reaction

m xture was allowed to cone to rt, washed with water (800 nL), extracted
by EtOAc (3 x 300 nL), washed with brine, and dried over with MgSO4. The
organic |ayer was 25 concentrated Féa’&PlFe’ a crude product which was

triturated %t Bid&R idnii ; 64%: M = 156
- 158C 'H

7. 67(d. 2H Bhendiser @040 d 2H, J=7. 1Hp) . 7. 43-7.20(m 3H) . 7. 28-7.19 (m 3 H),
|7_|)12 (dis 1 H J £ séufon &) DMF 830(48E) cdndining trofo keldhe 13- @4ld3)g, 12313 (s, 2

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,J=86Hz),749(d, 2 H,J=7.1Hz),743-7.29 (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 (5, 2 H),
2.37 (s, 3 H), 1.33 (s, 9 H); MS 414 (M+H)+; IR (KBr) 3380, 2970, 1745 cm”.

30



2.37 (s, 3 H, 1.33 (s, 9 H; M 414 (MtH+; IR (KBr) 3380, 2970, 1745
cn'. 30 WO 01/19839 PCT/USQOQO 24738 -23 Exanple 6 2,2-Di net hyl -propionic

acid 4-{5- beaybwxy-3-nmethyl -1-14-(2-pi peridin-I-1I- PCT/US60/24738

et hoxy) - benzyl | -1 Hi ndol - 2-yl } phenyl ester (23) To a slurry of NaH (11.7

g, 60%di spersion in mneral oil, 2.5eq) 5 in DW (500 nm) at
-25C was added dropw se a sol utlon of he 1 unsubstituted indole precursor
20 (48.3 g, 0.117 nol, | eq) in DWE pﬁm_) over a period of 50 mn, and

the reaction all owed to conti nue derK R%our at -25C for an addltlonal
hour. The RRdRinethyhp mgiMmcMMad-wnaMmeB wethil- B[4 2eppérilin-agdi ti on of a

sol ution con%| S 1 1 &5 ehch?i n (51.0 g, 0.176 nol, 1.5 eq) in
DMVF (500 ni s during which tinme the solution

tenperature was Tak oAy aeﬁarat(u 25099 BepersigamtrhineraVall 02bh e dayystir for

an additi.onal 25C 24 . h at e.rea tLon m xture
was di | utsediww fES[O%C{BL)(T ggg w’gﬂgﬁmmsﬁ ab?ql‘ﬁi?“(qé%g?) Sut“‘ﬁ?l ed over
Na, SO4 and GRBEGREuALEED (4@3%%193108 1%e®fin am?@mnmﬂovm fdhoWSDdl ssol ved
in the m ni mym an?}%lr}éeégf %%2 and chro o hed on sjlica gel (1 15 Kg)
with CH2Cl 2 Mig3a% oy épcopunisfor ¢ uF ?1‘ Eéﬁﬁ%@qﬁ@ea Aourrhe
fraction el qhedldwretamoz@bdaghan @eu?édamppdrwﬁ@aﬁdﬁﬂmsctfa@&mm doRbifiedk (14.5 9),
and the el uant fromth OH fractions was _concentrat eg to give the

desired prodfsctde ghaig 23 (61 0?0%176 mPi Mporea) VM (208 ml) oyerpperigd o5y | 7. 43 -
7.36 (mM104 Hnutek @1511% %10311mﬁmhelsolﬂ10}2@en7pe?a%ue was %me(tﬁiheé”at"DZD /e (d, 1 H
J=23H), 684 (d 8.9 Hz) 4H), 5. 18 (s, 2
H, 5.13 (s reagtxqq) wasgﬂ]g,yyeté 1{0 stg fp{ anJaddgmgaal)Jr at2-2§§ foﬂlowgd( py 24 hatgt. g Hz) ,

- 2. 35 ThéNeadidimixt@rehas @Buted with EtdAcS(]l Zéglwés%etﬁ With ‘ﬁh‘pne (8%36%mfs, 11 H);

1
R (KBr) 3410 (H20), 2930, 1750; N5 631.
Di met hyl - Spgpppbqgl §Q4 and concentrated to give 92.8 g of a brown 011 which was

5-benzyl gxyoividTR tthe hirimdi -sbrduiteatar@ th eng @ﬁx%maf%ra hed on silica gel (1
I~ et hoxy) -benzyl| -1 Hi ndol - 2-yi | -piferiyl "est er (24
g) with"CH,Cl,, then CH,C1/MeOH 98:2 and finally CH,CL/MeOH 96:4. The

fraction eluted with CH,Cl, contained unreacted starting material (14.5 g), and the

2.
|

2-
4-{
1-y

eluant from the CH,CL/MeOH fractions was concentrated to give the desired product
(36.7 g, 10%).
'H NMR (DMSO) 7.52 - 7.45 (m, 2 H), 7.43 - 7.36 (m, 4 H), 7.35 - 7.31 (m, 1 H)

200 7.28-720(m,3H),7.15(d, 1 H,J=23Hz), 684 (dd, 1 H, ] = 8.9 Hz, 2.4 Hz),
6.73(s,4H),5.18(s,2H),5.13(s5,2H),3.94 (t, 2H,F =5.9Hz),2.56 (t,2H,1 =59
Hz), 2.41 - 2.35 (m, 4 H), 2.18 (5, 3 H), 1.51 - 1.42 (m, 4H), 1.32 (s, 11 H); IR (KBr)
3410 (1,0), 2930, 1750; MS 631.

25 Exampie 7
2.2-Dimethyl-propionic acid 4-{5-benzyloxy-3-methyl-1-[4-(2-hexamethyleneamine-
1-yl-ethoxy)-benzyl]-1H-indol-2-yl}-phenyl ester HCl (24}
The indole 20 (2.0 g, 4.84 mrmmol) was dissolved in DMF and cooled to 0°C

and treated with NaH (0.13 g, 5.32 mmol as a 60% dispersion in mineral oil). A
30 separate flask containing the benzyl chloride 22 (2.0 g, 6.57 mmol) in DMF was
treated with NaH (0.17 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



The indole 20 (2.0 g, 4.84 mmol) was dissolved in DWW and cooled to 0OC and
treated with NaH (0.13 g, 5.32 mmpl as a 60%di spersion in mneral oil). A
30 separ atWo PR8I cont ai ni ng the benzyl chloride 22 (2. PQF/USRI/BMI&MOI ) in
DMF was treated with NaH (0.17 g, 7.22 mmol as a 60% di spersion in mneral
oil) at OC. The solution containing-29e benzyl chloride was then
transferred via syringe to the solution containing the indole anion. The
reaction vvaﬁenrmliowte@idtedncaturﬁet fanel’n dddhiohal\3hddds. TOBIGaclibd WeSWOIKed 438 - 24

t hen aIIo to.rt. and stirred gn addi ti onal téphours The reaction was

wor ked up paﬁ‘é‘l"tnl"’tgl ﬁlrﬁbcnt’ﬁémr““ PRYCTh™eter 2Bd fPRs A esdingathe £t oac and
washi ng t hegtORt Qiieh Biihd) altl dAGng@ BeeraMES0g aversolMiS Avas Tddacentthidd izgd Was

concentrate and A Cl2 95) to yield the
desired pdt° aoeaaogregtﬁ) gn %ﬁﬁ%ﬁi%%vé?%ﬁm% gé%te%‘&d\m Hs)a iR L)

sol uti ors i MoK 35 Tke foan &eE treited ﬁ[tﬂdllNHCBﬁ)ltﬁlohllﬂE%O)t@Hnﬂ& th®@profuct M = 222 -
225C, ' H NVR (DVB 17 (br s, 1 H, 7.95 - (m 10 H), 7.16 (d, |
H, 3:23a|s12§gt6ye9wso W76 (m 5 H, 5.22 (s, 2 H, 513 (s, 2 H, 4. 27
(t, 1 H Jmp 42@2H.2.25°C?>‘}¥1NMR®1\3§OII0174(bi"§,,113) 295= 7@21161 1078), Zlbi) 2.19 (s,

3 H, 1.85 - 10 1.7 32 NS (+
APlC_J? 645 (N §LI= ?535%” 69378%7626"}3%3@15&? ?p?g‘;\?%}ﬁ‘é L4 (5.9 h; )
4- { 5- hydr oxy-1341et by H); 1.47 ( 33pigResiH)j R2d- 3/16&Mh X)) 2.19 (s, 3 H), 1.85 -

benzvl I -1 Hindol - y p )...15 The ected jndol e 23 (61.8,

0.098 ni#l) Wakimyt 3!9 1%@d{]?ﬁ;‘l’#ﬁkﬁéz&3}951\4_3/(6)‘3‘3(:?%_‘35 (MAHI-1006 Pa C (7.0 g)
was added. The m xture was then hydrogenated at It in a Parr apparatus at
50 psl for 30 hours. The reaction ‘“PHE%P filtered through Siluflock and

0.62 g of ascorbic acid was added iltrate to mnimze any
potential @2 Dahéteyl-prdpi

conbined 20 filtrates were concent ted to render a white solid which was
washed wt%@%ﬂ%ﬂéﬁh—@gﬁﬁ@—@@e 44.5 g of 25 (84% as a white SO|Id
'H NMR 1(53'\/5‘1@\», :Z&ed( I%dolé 2k|)(51 g. Mébs(rﬂet) &ghdxsséﬂvef%n Qdﬁﬁtoﬁ%)%% (@352 H J =

7.8 Hz), 7. d) , 6.76 - 6.72
(m 4 H), dd)ﬁgld(ldﬁﬁ’o Pg_/C . O g) was adde The mixture was then hydrogenated at rt ina

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, 2 H, J = 7.8 Hz),
7.14(d, 1 H,}=8.7Hz), 684 (d,1 H, J = 1.6 Hz), 6.76 - 6.72 (m, 4 H), 6.63 (dd, 1
H, ) =8.7Hz, 1.4 Hz), 5.14 (5,2 H), 3.94 (t, 2 H, ] = 5.8 Hz), 2.57 (t, 2 H, ] = 6.0
25 Hz),2.42-2.33 (m, 4 H), 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

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.



H J=87Hz, 1.4 H), 5.14 (s, 2 H), 3.94 (t, 2 H J =5.8 Hz), 2.57 (t,

2 H J=6.025Hz), 2.42 - 2.33 (m 4 H, 2.14 (s, 3 H, 1.50- 1.39 (m 4

H, 1.32 (svookthoddd; IR (KBr) 3400, 2900, 1750 cm; M5 Sd8rudpsaies € 9

2. 2-Dinet hyl - propionic acid 4-{5-hydroxy 3-nmet hyl -1 -14-(2-aze ap

n-1-yl-ethoxy) 30 benzvll-I|Hindol- 11 phenyl ester (26) Conpound 26 was

prepared according to the procedure o% nmple 25, as a foam IR (KBr)

3410, 2920, 1750 cm; Ms 555. WO 01119839 PCT/ USQQO 24738 -25 Exanple 10

2,3,4-Triacetyl-1 1 -0-[4-(2-piperidin-1-yl-ethoxy)-benzyll-2-f4-(2

2-di met hyl - propi onyI oxy) phenyl ! - Bxamﬂé\yo-l H-indol -5-yl I -glucuronic acid
5 .

nmet hyl este F y %I d 25 (31.2 g,
0. 058 nol , p RS st BLA8YD g 0.069 nol ,
1.2 eq) andnmoﬁﬁuiﬁlphsnyﬂ@ﬁzeth(lﬁlI-AmdBBS mlaugdmca :ﬁ&hﬁ cbﬂzr added

BF3.CE, (16.5 g,_.0.116 nol t tirred
at L Fob 24 n Tha REFR O e WeRBNE e SR (AL £ ey éaeﬂézee%ﬁs NaHOOS

(1 L), the gfERMabetinddRE Dwmamgmﬂsw%mmtn%z 1@54)%@1 nﬁrécagr sdepver Na' SO4
and evaporated to give 50 ow foam mat eri al was

chr omat ogr aphad®of 18 CHiaOgelt) wae a%ed %%1@5%0&1@1“@11 d&At depdse JEL 3N 9: 1,

100 nLJ3ni g, e°é2§~h%litﬁ@%q%ﬁﬁéd qut ¥or @4 ch, tm rﬁ'ﬁ‘:ﬁiré was ﬁrt%@f@e&%ﬁs a_foam
'H NVR (DVBO). 7. 42 (d Hz H, 7.23
(d, 2 H J with gong. pq;:)NaHflO_Lgl (—H thelorggmg axerzwag wqgl}ed »g&ggatg@@nnq, ded J = 8.8
:"ZH 2J3 lﬂ)"z)evel?é\ga%% Ad @?aﬂoﬁtedl_bébal% k.7 g5015§ gélﬁvw fodth. FIné nBuddialBds O 47 (t,
2H), 4. 67(d, QWmﬂggrgwlrfsi on sdigg ge‘éﬁszwlmﬁ"l%crasflle@t EPAYELS 988106, 2 H, J =
5.7 Hz), 2. #43/3miR- I§§nﬁﬁ?racﬁorﬁgm ﬁel&&e@émr&égﬁ%act%’?9§|§§§dm 3 H, 2.01 (s, 3 H,
2.00 (s, ? TR (KBr) 2910, 1752
cm; M 857@%@1\4@@ BPaldpt . 1+ 8D B3t {chééi yI=§9Hz), 7.23(d, 2H,J
1-O f 4- (2- aZ§Baty) '73@@%%2%%2@&5'76\@2'(&1@11‘14JLlnglQ'ﬁ?H Y kkg - 6,68 (m

u thyl ester

|onlox I1-3 et hyl -1 H'i nd curonr'c aci
(gg) y VZ? leJ 8.0Hz),547(, 1H,J= géHz)DZO(s 2H),5.15-5.03 (m,

2H),467(d,1H,7=99Hz),3.94(t,2H,J=59Hz),3.65(s,3H),2.58(t,2H,] =
5.7Hz), 243 -2.35 (m, 4 H), 2.18 (s, 3 H), 2.06 (s, 3 H), 2.01 (5, 3 H), 2.00 (s, 3 H),
1.51 - 1.42 (m, 4 H), 1.32 (s, 11 H); IR (XBr) 2910, 1752 cm™; MS 857 (M+H").

20 Example 11

2.2-dimethyl-

propionyloxy)-phenyl }-3-methyl-1H-indol-5-y! }-glucuronic acid methyl ester (28)

The same procedure used for the preparation of compound 27 supra was used

for compound 28. Purification via Si0,, eluted with (20:1) CHCL:CH,0H gave 1.2 g,

25  82% of glycoside 6 as a brown foam. R = 0.21 (20:1 CHCL:CH,0H); 'H NMR

(CDCY,) 6.6-7.4 (m, 11H), 5.0-5.4 (m, 6H), 4.0-4.2 (m, 3H), 3.8 (s, 3H), 2.8-3.2 (m,

6H), 2.2 (s, 3H), 2.0-2.2 (m, 9H), 1.4-1.8 (m, 8H), 1.4 (s, 9H); "C NMR (CDCl,)

176.9, 170.1, 170.0, 169.9, 169.6, 169.3, 169.2, 168.5, 167.0, 157.6, 151.1, 150.8,

138.1, 133.7, 131.3, 1304, 129.1, 1289, 127.1, 121.5, 114.6, 113.7, 110.7, 109.2,

30 107.2,101.1,90.2,72.6,72.1,71.7,71.0, 69.7, 69.3, 67.8, 65.5, 56.0, 55.5, 52.8, 52.6,

47.1, 39.1, 27.0, 26.9, 26.6, 20.6, 20.5, 20.4, 9.3; LC/MS (ESI) retention time=15.9,
M-+H'=8714.



The sane procedure used for the preparation of conmpound 27 supra was used
for conmpound 28. Purification via SiQ2, eluted with (20:1) CHCLl3: CH3OH gave
1.2 g, 2w@Qiwesd gl ycoside 6 as a brown foam Rf = 0. 2PCraGod24738
CHCl 3: CH3OH); "H NMR (CDCl,) 6.6-7.4 (m 11H), 5.0-5.4 (m 6H), 4.0-4.2
(m 3H), 3.8 (s, 3H, 2.8-3.2 (m 6Hg-2.2 (s, 3H, 2.0-2.2 (m 9H),
1.4-1.8 (m 8H), 1.4 (s, 9H); 13C NWR (CDCI3) 176.9, 170.1, 170.0, 169.9,
169.6, 169.3, 169.2, 168.5, 167.0, 157.6, 151.1, 150.8, 138.1, 133.7,
131.3, 130.4, 129.1, 128.9, 127.1, 121.5, 114.6, 113.7, 110.7, 109.2, 30
107.2, 101.1, 90.2, 72.6, 72.1, 7Examplid 69.7, 69.3, 67.8, 65.5, 56.0,

9.4, 9.3;

-26 Exanpl &-02iutufosi gitinm shlt (29)

-yl -et hqexv) - benzvl | -2-( 4- X 4 MICRCE Y, ' - 501,

5-0- gl uc€ur oni de rs%)lélﬁﬂgll%ggn%r%fr’?gu% g—gﬁ{l k%&%s(ge%s(g?étggg%gggnsrﬁg iuﬁg of

i ndol e pr eclivxeos/M2OHHED® @00 mlgl @38/ 16 ML) iand LB X0 I 225CG/0340n¢1280 ni/ 100
m./ 100 m.) and Li OH g, t] 60C for 2
h. AcOH (184 W%i)““xﬁ%‘??c?ﬁ%ﬁ"% ﬁ?@“snﬁﬁ{gﬁéﬂé) %Ss%’%e?%%r‘%t%ﬁd{“?g%?ve 53.6 g
of the crudeameitedito Jike Shrfitgeofi thd cnds salidur Theemiaterial hwasaluried wibOvardr) for 2 h,

filtered, i t , | i ve 241 g qf 10

br odues . TR il Y L MRl w0 hd, S Pael ot o B g DEBeSRIEE 10

(20) s usedhct oTs meiypil s dissdhesdsaMeQR/EGN (HIO mLA! k) andiedter @48 {1 | t er ed,
hed wit dri o g 999 - ' H NMVR

(DVBO o) o8 G p pPlpyle I T BHNTy iy B igch, (el yikiller (1 IO

3.99 (t, 2 ah dridd 6idef dacutimhp give29125g,H99f%): B . NMR(PMSD-g) 5 6999, (14, 6 H),

274 (t. 2 52 2 . y . 1,37

o Sf A H)},W, E.'lgél?r(sf,i%, i@géaﬁ)é{ﬁ%ré%lgh3.%9?9,21%&8’6&?’1}EJ_41.5 i H

1- 1 4- ( 2- Az iz, 2yH), 20RGe0 B St -1, 242 oy 4:8), Bhénpil), 3.5a¢erts #- 1

H i ndol : 5- 50- gl Qi 30) 20 To a solution of indole glycoside
precurslosfr3 (2)%)837@”% ygy’sl%?)ﬁ)i'n (2:1:1) p-

Example 13

2-Azepan-1-yl-ethoxy)-benzyl}-2-(4-hydroxy-phenyl}-3-methyl-1H-indol-5-ol

5-O-glucuronide (30)
20 To a solution of indole glycoside precursor 28 (2.8 g, 3.3 mmol) in (2:1:1) p-

dioxane:MeOH:H,O (52 mL) was added solid LiOH.H,O (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) was

added. The reaction mixture was concentrated in vacuo. Purification via SiO,, eluted
with (20:1:2) CH,CN:HOAc:H,O followed by (10:1:2) CH,CN:HOAc:H,0O gave a
25 brown syrup. Addition of H,O (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 30 as a light brown solid. R, = 0.24 (10:1:2
CH,CN:HOACc:H,0); HPLC retention time=23.2 min with 95 aréa %, 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
30 (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, 1154, 114.3, 112.9, 110.5, 107.2, 105.6, 102.3, 76.6, 73.9,



di oxane: MeOH: H20 (52 nlL) was added solid LiOH H20O (1.5 g, 36 mpl) at it
under Ar. The suspension was heated to 65C. After 1.5 h, glacial acetic
acid (1.5 rR{go@ge added. The reaction m xture was concep&.f,g% ?4.;351 vacuo
Purification via SiQ21 eluted wth (20:1:2) CH3CN: HOAc: H20 | owed
(10:1:2) CH3CN: HOAc: H20 gave a 25 bro% syrup. Addition of H20 (30 m_)
followed by MeOH (10 nL) to the brown“’syrup gave an |ight brown

suspensi on. i rj.ed 9

gl ucur oni degg (AN .54& %ﬁﬁo%ﬁpg& ; 59!’1%% 3%953 ?%%072‘3 g%?e%ﬁ%{gimc: H20) :

gPléC7r§t?nt I(ﬂnr)tbrreaaaﬁs 2@231 1H1 1t5I110 9157@%@4 %@3@&0@?3&%{&3%0@5@1&2 D;V503 0 30
m =

(t, 2H, 8%0 FER): LCéM% (ES%N(‘%HHOBPW—%O M+1(1t—64h$4 J=4.5 Hz), 2.5-2.7 (m

4H) , 21(s 3H), 1.5 (s, 8H): "C NWR (DVMBO) 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, 187.2, 105.6, 102.3, 76.6, Faampledd 01/19839 PCT/ USOQ 24738 - 27

73.3, 72.1. 4665 feny iperifin- 9 yl-gﬁogp-b%gtlfﬁ%dg’a-ﬁ 1, 38.9,
, ; , 44, 1238,

27.8, 26.5, 9. r): v
1099, 1065, pha@b(31)020, 917, 840 cnmi; LC/ MBS (ESI) retentlontlrre 9.0,

MrH =647. 3. 5 Exal o ( l; - yl - i erldlnl-

| - et hox )benzyll - InEél ‘rllréo?f- é yﬁ%Fgﬁ‘E}éﬁ%elﬁdg}% ?%@§g %‘n 69%@5&% Ii)t subst ituted

i ndol e 23 (640B.H0 (8.5@98.20Dnpl, 12.leey) imdidxane/MIQHARID (H05nh, 130120245001 , 2.1

e i n dinoXx / : ni at 60C for
q)' Thgmm %r%%ﬁcaggﬁ%gg{ 0 rT&esgdmﬁvé?%f’lejdqu %ﬁ%ﬁsﬁ% '%Siﬂn order to

adj ust the ptdstaddedppouiei toedgisythg pHTh epprasinetely BOTherl yateas00 adde’das and the

m xt ure was rashe t r gani hase was

washed with ag%etr?c%k' %&%&g—&%d&g I %12921316)?5 "G‘?ér ) N Sevapor at ed

to gl ve 31 V(aﬂledawgh c@Z 9 q.al2,6 0y &fl,Dp lrifie alnied ovtrMM;S(Dp@ﬁﬂ gyapSra®d@d (m 19

81, 10 (Sﬂxﬂe%z%g% év?%%g?zo%’@m %ﬁiaxggc?@r)@vogr%fh&ﬁ%gﬁ(e 2.53 (br

'15 2H),5.03 ¢, 2H) 403 (t, 2H) 2.8(t,2H),2.53(brs, 4H),2.21 (5,3H), 1.63 (1,4
H), 143 (brs, 2H).

Example 15
4-{5-Benzyloxy-3-methyl-1-[4-(2-azepan-1-yl-ethoxy)-benzyl}-1H-indol-2-vi}-
20  phenot (32)
Compound 32 was synthesized analogously to compound 31: 'H NMR
(DMS0) 8 9.83 (brs, 1 H), 749 - 7.29 (m, 5 H), 7.21 - 7.09 (m, 4 H), 6.89 - 6.73 (m,
TH), 5.15(s,2H),5.11 (5,2 H),4.04 (t, 2H,J = 7.1 Hz), 2.77 (t, 2 H, ] = 6.0 Hz),
2.65 - 2.60 (m, 4 H), 2.15 (s, 3 H), 1.51 (br s, 8 H).

25
Example 16
2.3.4-O-Triacetyl-1-O-(4-{5-benzyloxy-3-methyl-1-{4-(2-piperidin-1-yl-ethoxy)-
benzvil-1H-indol-2-yl }-phenyl)-beta-D-
To a mixture of indole 31 (35.6 g, 0.065 mol, 1 eq), trichloroacetimidate D
30 [150607-95-7](37.4 g, 0.078 mol, 1.3 eq) and molecular sieves (3A, 28 g) in CH,CL,
(500 mL) was added BF,.OEt, (18.45 g, 0.13 mol, 2 eq) dropwise at 0°C. The mixture

was stirred at 1t for 48 h. The mixture was filtered and then quenched with conc. aq.

glucuronic acid methyl ester (33




4- {5- Benzyl oxy- 3-net hyl -1 -f4-(2-azepan-1- |-ethoxy)-benzyll-IHindol-2-y)-
2Q phenol (32) Conpound 32 was synt hesi zed anal ogously to conpound 31: 'H
NVR (DVBQobi/Bs83 (br s, | H, 7.49 - 7.29 (m 5 H, 7.pdrwsedrfs (M 4 H)
6.89 - 6.73 (m 714), 5.15 (s, 2 H, 511 (s, 2 H, 4.04 (t, 2 H J =
Hz),277(t2HJ 6.0 Hz), 2.65,; 2.60 (m 4 H, 2.15 (s, 3 H, 1.51
(br s, 25 Exanpl e 162340Tr|acetyl 10(4{

¥ BEQ%I ?Xﬁéﬁ‘f@@%d}e&ﬁ% e BV s R ¥ o SRRt NSt il &

31 (35.6 g,and. OGHonry, td ghe) 65Hr |gclofcrrq&tleWi foadnt e TE: 36m[ ¥@660&h95- 7] (37. 4

g, 0.078 nol and...nol r _sleves A 28 (500 ni)
was added B‘Il—qi I&?gfap?')f%.oﬁglh&? g“gig?agh%qﬁ?mﬁ e § W%%W&tdﬂcﬁgrﬁ °mi xture
was sti rreoylﬂt133(34fSJg, 59%) bf thd Hesired xdmiponndiedd S B63 (Md#HY. and t hen quenched with
conc. WO 01/19839 PCT/ USOQO 24738 -28 NaHCO3 (1 L), the organic |ayer
was vvas ed with water, brine, dried over N;SO4 and evaporated to give 65.4
g of a yellow foam The foam was f Exfiple ¢hr omat ogr aphed on silica gel (2
Kg, colum d i cn? us! n ( 9. t \ 3 3 59% of
the desire l : AR ' : ‘ -1-0 (4-
{ 5-benzyl Qi@)izﬁt mliﬁﬂ ﬂll@éﬂlj@w@hlcﬁmﬁh aﬁ& MW) ester (34)

benzyl | -1 H 1 ndol - 2-yl I - phenvl ) - bet a- D- gl ucuroni c acid neth ester (34)
Conpound was pr &9aReEnd yasprepaggd inp S’F%?ﬁfaéhm{‘&‘thﬁ‘ef’(es‘alé’%qu@ééuﬁfér R33 supra
(Rl éa) 0 02826 38: 1%;1@@01& NME! waxs:@elﬁamemeﬁy 57- sm(mlﬁnﬁ) 3H) -5.5
m -

2.0-2. (m4%~ﬁ94("&(3gf)(3rr§ (s. 3Hy, 3(&37‘((11@*)%23 (EB@NI@FQ%%:Q@ﬁH)_ﬂ(? (1n, 169. 4,

169. 3, 166 ﬁi) 15%9411;5’6: 1'3MR1(5:5b(§) 17(13716'94 16@321661)315@9 115313 ﬂ53 3.28. 5,
127.7. 127. 98.9, 72.7,

71.8, 71.1, 13717 d32 %9@8 6‘&11 1%?55 9‘276’51%7 6’51§7é 1A€r90114276 192 62111%
108.8, 102.5, 98.9, 72.7, 71.8, 71.1, 71.0, 69.1, 64.1, 55.9, 55.2, 53.0, 47.0, 26.9, 24.8,
15 20.6,20.5,20.4, 9.5; IR (KBr): v_ 3435, 2034, 2862, 1756, 1612, 1510, 1372, 1226,

1176, 1041, 828 cm™; LC/MS (ESI) retention time=16.1, M+H'=877.

Example 18
2.3.4-O-Triacetyl-1-O-(4-{ 5-hydroxy-3-methyl-1-[4-(2-piperidin-1-yl-ethoxy)-
benzyll-1H-indol-2-yl1}-phenyl)-beta-D-glucuronic acid methyl ester (35)
20 Glycosidated indole 33 (34 g, 0.039 mol) in 400 mL THF/MeOH (1:1) was
treated with 10% Pd/C (5.4 g) and hydrogenated in a Parr apparatus at SO 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 (CDClL,) 8 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 (1, 2 H), 2.83 (t, 2 H), 2.62 (br s, 4 H), 2.13 (5, 3 H), 1.65 (t, 4 H),
1.44 (brs, 2 H).



15 20.6, 20.5, 20.4, 9.5; IR(KBr): u,,,,,, 3435, 2934, 2862, 1756, 1612,
1510, 1372, 1226, 1176, 1041, 828 cm; LC/MS (ESI) retention tinme=16.1,
M-H*=877. kxawplesl8 2, 3,4-0O Triacetyl-1-0O (4-{ PCT/USB0/24738

5- hydr oxy- 3-net hyl -1 -f 4- (2- pi peri di n-1-yl - et hoxy) -

benzvl | -1 Hindol - 2-vl) - phenyl) - bet a- D-gl_ucuroni c acid nethyl ester (35) 20
@ ycosidated indole 33 (34 g, 0.039 nol) in 400 nmL THF/ MeCH (1:1) was
treated with 10% Pd/C (5.4 g) and @ngn % ted in a Parr apparatus at 50
psi for 30 h. The mxture was filtere rough Siluflock and 0.34 g of

L- Ascorbi c $ac (4t - hvlds)xﬁrﬁkmthﬂd [4TBezaakd-WthSky iehndk was
washed with ; ) ) e concentrated to yield
product 35 (25-¢ $ ] ottt ' H 25 NMR (CDCl 3) S
6.95 (m 11 H), 5‘:1)3:&31(12[&:{1 ihdbi)s 345(3374g (4 mindb, mJ60=m2 TRY/MeBHU:()swas2 H),

1 65 1t e et s andRygrbacpio bl bppendi efg@@sg?mﬁhl?zés i

EXﬂ-rT'S| e 19 2rh3, réacfloﬂ' iget Whs fitdd l4arc{u|gh a bed of Ceélte andl tlhe filter cakedwaq
5yroxy3rre 4 L4 (A-a an-| -yl - et eny- i.n

| phenyl ) - bet %28 %Y"H%J&g:n%) ‘E‘i?%“‘ﬂ@{?@ﬁﬂgé’% a8y a%dgl‘ﬂg“ idol e 34
(i’: 7 g h4d2 A3F00bi} agm @:@377%) Tirits/ Adeed 16 1thd )filteas scﬁutic#heamhé smdubnlsﬂ&ﬁ Pd/C (1.5
g an yar enat e In arr ratus a (6] reactlon
) hire as TP oS R o e B0 B HGHASPE R ) 1o i

was heg wig h %&ﬁoﬁ@SﬂP6 g,m@%itaeglbfom fﬁ&thllcnmlgudc?ﬂy zI&OH)_?_IGII NMR: on L-
ascorbi c aci wa Iltere o] ut n e sol ution was
concent r at ed? gﬁé%g}@pggc‘d Slr-?i) ?“uéﬁnﬁé—kﬁ%ﬂ? PO (7:1) to
render 10 thgy mm@uqﬁ 29 4 U6 36.(s,48003.96, @Hprzqw@ Fan- 28 (nr 9@1)2ﬁ5(7 1

CHCI 3:i P 5 5
(t 1HI 503)169#12)8311 9&%‘5‘@?{-}%&%”3%%Q”Ldll?’)"t%mﬁﬂgliﬁ%zl)”@sl%g‘%

.3 (s, 8H), 132 711:(155 lm,,izi 3911%921(477 191211);1111 €5'109-0 910(461 9f3t72.6, 3CB, NIVR
(CDClB) 170.0, 169.0, 167 138.0, 131.7, 131.6,
130. 0, 1867, F1.11 $8.1064.4156.6% 5512123@ 41@12@7 2@@82@6 203, %5 Be(EB 0.6, 71.8,
15 71.1, 69.34p7 %34 28 96120975, 1822, Q516 1482, 8947122931840 @R-Q.c¥Q- 5. 9.5

JR (KBr): u,,
(ESI) retention time=13.0, M+H = 787.

Example 20
20  2-(4-Hydroxy-pheny!)-3-methyi-1-{4-(2-piperidin-1-yl-ethoxy)-benzyl}-1H-indol-5-
ol 4-O-Glucuronide triethyl 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 mi of dioxane/MeOH/H,0 (2/1/1) was stirred at 60°C for 2 h. The

mixture was allowed to cool to it 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,2H. J=2.8 Hz),6.81 (m, 1 H),6.74 (s,4 H), 5.15 (s, 2 H), 490 (d. 1 H, ]



3427, 3037, 2935, 2612, 1757, 1612, 1510, 1462, 1374, 1227, 1040 cm';
LOMS (ESI) retention tinme= 13.0, MtH = 787. Exanple 20 20

2- (4- Hydr oXQ 011983y | ) - 3- net hyl -1 -f 4- (2- pi peri di n-1-yl - et hesayusseer9s | - | H- i ndo
| -5- ol 4-0-Gd ucuronide triethyl ammoniumsalt (37) G ycosidated i ndole 35
(25 g, 0.029 mol, | eq) and LiOH H 203§12.3 g, 0.29 nol, 10 eq) in 300 m
of di oxane/ MeOHfH, O (2/1/1) was stirred at 60C for 2 h. The mxture was

al | owed to £00 HA)03.98 (rﬂ,rmﬂﬁgﬁbl (@, 113H5J th)o H\@$3 3idads vl e7se) 1), @sgwas 25
concentrated to eI d 4 r"ﬁ g ‘ﬁ@h 3w oam. This foam was washed with
wat er and (tbﬁé“r Fdtés-d 5]a%ls’t PSS ¢8% in 160 nL of MeOH Et 3N
(1511) and the resultant solution concentrated to give the crude materi al

whi ch was redissolved in MOH (10Q m) at 40C and a white precipitate fell
out of solution alnost inmmedi atel?a“?ﬂé Zbrecipitate was filtered, washed

with MeGH angs ¢ hefyl 3 Gnef 13?1-&3@&01&5 a white
solid: '"H NWR (D , 6.81 (m

b. . O y y
i H), 6.744:52:%&%!59%5@5 (s, 2H) 490(d 1H JV\001/19839

PCT/ US00/ 24738 1530, 2 floki, ud- Stk Bycheth 36370 B3 Tk g 1) 392
(m 3 H, 2.78 (t, 4 H), 1 (Cbr s, 4
1.38 ( bqhmganquL])H éﬁ%gp@ »2@15 agded solid LiOH. HzO ( 1. g, 36 mmol) at rt under

1-[ 4- (2- Aze

nenyl ) - 3. oty T Hspabio N TPRETI 65 . {ATON ES ¥ Wasig scptc scid (| Sm1J o1 e

i ndol e ? ycwes atided 6 Theregetipn myxmraryypy 9°nic¢mr(a@d1n I‘}CﬂOleGméPﬁétONB'@-SIQ,-,,O (52 m-)
was added sgj g dnlhotiOHZQ (:111 &I QIOA§:6H EﬂTﬁhll)w@& byt (18 gl{’é’g HORE: fgéspens' on

was heated to 65 C. %&am al acetic aci was added.

The reacti ogﬁvmaﬁrwlé SWB ééﬁ!@eﬁpf @ §3Q mLy fellowved by r¥eQH A10 mL)\mw thesj o2
el uted withy (20 s%ug)ga%%hk%%ﬂg eﬁs%d %Qwaﬁftéler %dzélr-&?iﬁ(;?‘ fNQAC H20

gave a brown syrup. "Addition of m.) | oned by Me O m) to the
brown syr up84fame, A% |0§rﬁ1uq9mm §%sﬁ|§e‘hshgbh bmﬁ'ﬂ soliths Ri #t@2ed1&hd air-dried

E ° 09'1V§15 848N HHXA120) HPICH FRGHER iRR=352 Thih WaRlosR VR, 803d0dm;Fy = 0- 24

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, 1574, 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, 9.4;: 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.



CH3CN: HOAc: H20); HPLC retention tinme=23.2 mn with 95 area % at 220 nm
NVR (DMSO 6.8-7.2 (m 7H), 6.7 (s, 4H), 5.1 (br s, OH), 4.8 (d, 1H,
.5 Hz), vBo@rnsfsb, 2H, J=4.5 Hz), 3.1-3.6 (m 8H), 2. 77p{trusodarad=4.5 Hz),
-2.7 (m 4H), 2.1 (s, 3H), 1.5 (s, 8H); 17C NWR (DVMSO 172.3, 157.5,
.4, 151.7, 138.5, 132.2, 131.3, 139.4, 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, Aferle739.9, 39.7, 39.5, 39.3, 39.1, 38.9, 27.8, 26.5, 9.4; IR
(KBr): u,n_ 3424, 2928, 1612, 1510, 1475, 1444, 1238, 1099, 1065, 1039,
1020, 917, 840 cm; LC/ M5 (ESI) retention tinme=9.0, MtH =647.3. The
bi s- gl ucuroni de, gompounds 46 and 47 [ Exanpl gs 22-26], were 25 prepared
according to Sch 7 as,sfiown belgw. 9889, PCTI USOQ 24738 -31
Schenme 7 No+q oBn | N H—ERm3% %\ .~ OBn C HQ NaH, D\VF
"~-: 6-0-~ C 30%43 A ‘N4 HYip HR _* OR MOA

Y

anQ O HCI
3 \\\ NaM, DMF
°B" ;
i (NO\/CI
% a3

<0, e
o
PAIC, cytiohazatiens AcO

Ha, Pdfc

BFs ethamtg, CH Lh

O MeD
A=
acO OAc




Pt11C, cycienaratliene Acd CQAe Ha. Ptl/c , OAc BF3 etherate, CH zd:
46 411 t00 V Acd OAc RIl Ot R4 OR 1 LOOH47 R" Hd6H! . ~ OH1ly
(,~y, jJ'" We1Q$329839 PCT/ US00/ 24738 -32 Exanple 22 PCT/US00/24738

5- Benzyl oxy- 2- (4- benzyl oxy- phenyl ) -3-net hyl - 1Hi ndol e (39) The br onoket one
CAS No. [66414-19-5] (50.0 g, 0.16 no32-in 200 nL DVF was treated with the
4-benzyl oxyani | i ne hydrochl oride CAS No. [51145-58-5] (44 g, 5 0.22 nol)
and the reaction purged with nltr(mﬁmﬁlonz about 10 m nutes. The
trlethylamne(546n1_ dded h | .was heated at 120C for 2
hours. TLC-EHEN\PE TR L2t ing material

di sappear ed forthBroﬂxok&Bﬁ@CRSMr [6611QT4 19131116{509%0@'19&011511&90%1,%&' lowed to
cool down and an additjonal 48 of the aniline 1\}/ drochl ori de was added.
0.

The react i o¥asiesated ddthdhe ¢ Be%@@yqnblfnejmydrochlondc CAS [51145-58-5] (44 g,

5 0.22 mol) and the reaction purged with nitrogen for about 10 minutes. The

triethylamine (54.6 mL) was added and the reaction was heated at 120°C for 2 hours.
TLC analysis (EtOAc/hexanes) shows the starting material disappeared forming a
more polar 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 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) § 10.88 (s, 1 H), 7.56 (d, 2 H, ] = 8.8 Hz), 748 (d, 4 H, ] = 7.9 Hz),
7.42-729 (m,6H),721(d, 1 H,J=7.0Hz),7.13(d,2H,J=8.8Hz),7.08(d, 1 H,J
=22Hz),6.94(dd, 1 H,]=8.8,2.4 Hz),5.16 (s, 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 DMEF (100 mL) was added at O / + 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



10 hours. An additional 5 granms of the aniline hydrochloride was added and
the reaction was heated at 150C for an additional 30 m nutes. The reaction
m Xt ure wasygadithomged to cool to roomtenperature and thegpgdssedsd Nt o
approximately 1.5 liters of water and extracted with 2 liters of ethyl
acetate. Solids are dissolved with adﬁgtl onal ethyl acetate as necessary.
The ethyl acetate layer is washed with™1 [iter of 1 N NaOH 15 solution aq.
1liter t.e ver, pagnes msulfate a ered.
The or gani c\@ vias ag’cﬂrﬁg;&gdp“gir%cagggr Fated USWh toefea‘:raﬂ g Wﬁdveaségﬁ[?dfoa‘v\hl ch was
stirred w 125°(5(M)} 2rih. of TLiEe tith 80 boiat ehdvielit rer admng'hnaeml mmdstiyaprotiingn stirred
wi th 500 niL of t hyl andfllt red. The irred

al ternati ve|<€‘%°ﬁﬁ"%/?§t %hgllrh © drRyuet H’é’?“ma‘éﬁﬂ ﬁ“flih %?terv\ﬂ%{‘)r B or |

Reacti on yi elitiE:Ghc B ofl Lp,randuﬂéd mPéngSD@O Ihéé’drutxohl-w&(éoﬁﬂv&rit%@)sw 10. 88

(s, 1H, 756 (d 2 H 7.48 (d, 4 H J = 7.9 Hz), 7.42-7.29
(m 6 H S 713 pogred in MeOBI (_50/1"@) Hzlyl stlvedlgve(raghtz The pzpcmt@esv Yiered 08 (d, 1
H J =2 ZaKE)inecﬁtOQ%véﬁgmlé c!ﬂn}%o]unﬂ & 78-%); Hétb: = 9646 16PC; BHWMR5 11 (s, 2
H, 2. 33 (s, KBr 2820 620 cm 1; M5 el mz 419. 25

Exanpl e 23 (Ehﬁ&)ﬁyﬂ@)@r@ﬂ(ﬁ B@divl 'bﬂ/ Z}ﬁ@ﬂyl‘)HBﬂr@ h7y3(1(1r4 PAHY, 228zepan- |
-yl - et hoxy) (%Qgﬂ%' 3.8z E”gg‘?? 1% (144§8I36?7 1%' YoY% HYedkd @; Prdy -60% oi |

di spersion, "U. sol ut1on
Benzyl oxy 28(84141396123/(504{9‘1—) phEne) 3 H3-508t (ey2 HLB-liinsld ),638 (g2 H0.JZ= 591, 1.0

e in L d C.Que h eactl on
qu%ure vvas g f%nj é‘éﬁﬁz)aﬁigﬁ_ %“?I‘{O%) z\agt(shé?’qﬁéglgél gﬁ?’g 98 *(synt hesi s
shown in scl%‘ir’éABnanGSI @ettdinl s given in the follow ng experinental) (67 g,
0.22 nol, 1.1 eq.) in DVF (200 WO 01/19839 PCT/ U500/ 24738 -33 nL) was
added dropwise at 0 / + 10 C over 2 h. The reaction m xture was stirred at
25C for 2 h. TLC at this point shoﬁeainpb?.ét arting material, m)stly pr oduct
(EtOAc/hexari , S ] (1 L),
extracted i X A tti on was
concent riat e@@®o 150 5 rnL, poured in I\/EO—l (750 m_) and stirred overni ght.
lge(yg”e‘,\’,;)p'_t e )Qﬁsxal,@éo%{ﬁd 200 a7 52 285 Yad i TR AR (99 9
hydrogenated under an atmosphere of H, using 10% Pd/C as a catalyst.

Chromatography on silica gel CH,Cl/MeOH (gradient from 100/0 to 85/15) yields

the desired product as 8.5 g of white foam along with 2.5 g of a fraction containing

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 HC! 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 HCl 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,2H,1=8.6Hz),7.05(d, 1 H, ] =8.8 Hz), 6.85(d, 2 H, ] = 8.8 Hz),
6.80-6.77 (m, S H), 6.56 (dd, 1 H,J=8.8 Hz, 2.2 Hz), 5.11 (5, 2 H), 426 (t, 2 H, I =
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+HD).



(DVMSO) 8 7.47 (d, 4 H J = 8.3 Hz), 7.41 - 7.36 (m 4 H), 7.36 - 7.30 (m 2
H, 7.29 (d, 2 H J =8 8Hz), 7.19 (d, I H J =8.8 H), 7.14 - 7.10 (m
3 H, 6. pD6dds3el H J = 8.8 Hz), 6.73 (s, 4 H, 5.15 gGrusdokliras 5. 13 (s,
2 H, 5.11 (s, 2 H, 3.90 (t, 2 H J =5.9 10 Hz), 2.76 (t, 2 H J =5.9
Hz), 2.64 - 2.56 (m 4 H), 2.15 (s, 33f), 1.58- 1.44 (m 8 H); M5 FAB mz
651 (M+H+). Exanple 24

1- (4-(2- Azepan- 1-yl - et hoxy) - benzyl h éﬁ Eydroxy_phenyl ) - 3- net hyl -

| Hindol -5-0l 15 A solution conS|sf‘ |ndole 44 (17.5g, 26.9 mol) in
THF/ Et OH ( 12.3.3-OvTsiacdtyldr-O ydraribag hﬂbahﬂ]ﬁdizwm -ng 10% Pd/ C
as a catal yst L& , S
100/0 to 855%—%5’ . ' 1 ' .

with 2.5 g milol2- f/lﬂ@ﬁhvlq}bet adntlac oszdhrsrrrahdld Iestdr 46 Although the free
base is the mateyial use ext, st roni datiqn for
purposesg of char‘%é‘i‘é‘r‘lfez‘é’flflﬁtwgaqqdh%ﬂﬂ%ﬂoﬁg "glﬂ{? o‘%ﬁogj fsmEleg) and t %"1 fe an
acid additi ncﬁaﬁﬂ uﬂmxtehr(swge 1‘1\n7tnhmhlcizbq) idiczsol 29\@LS Res eQbdacund in MeOH

and treating wth HCL sol ytion. The con@ound sl oy
preci pitate 0\369‘1‘3%“ WCHF‘E QF:CQ%EI 433"11“ Prly’spagl 2 3802 While Stepn G e SACURIS cr i bes

the HC sal ﬁm@lflre drdflfs'?yI EARE: thé\f@ddﬁloh7are]ﬂé£§on vHs NMRed MeEhx 38} 2ldn(br s, |

H) g gng)S SorBe g%h% sfarting mateyaﬁreglalgexi&()lc?c tg (tjhe bottom oJf the figasls5 throu)g’h(,u7t tl(l)eS (d, I H

- 10( n}e5é'ﬁo,n6 5@&( Qdictidﬂ, waB wifiiéd-dp szaddl ﬂdhlt{o'ial @Hfd) afd %Gsrﬁill: 2 H J=
,348- é I-thZZ- b é@ ,183-
4 ffpount i’f Me H I“d48’a g the PﬂgamFFkai(ekE}F”'])h %ero B?c arglz ‘“Bro"e‘2900
M TFABI ns?zl ATk cra& (rM’eHal) waéf\ﬁnmddl&Big&oRl@?fng%@joa“sﬁ?& gel 3Exanpl e 25
riacety
e

<ahydr BERVMH 581 i Yt isapiseind pisrelusuronide 46 (095 £ Mp = 110-
yl-5-1(218cAONMR mbyd%ﬁ-z@sgtml Jbewﬂ%; 7.5 caC@rieranﬂrqu os |y
oxyl -1 H indol-2-~I1phen eta yranosi duroni ¢ aci d methyl ester

o8] & B Rd8r 2186mes £01 019 @8, L Hel bB5 KA e RS b Y SO4.@ WL &5 ! )
and the J=7.7Hz),5.58 (d, 1 H,J =8.0 Hz), 5.47 (dt,2 H, J =9.5 Hz, 2.3 Hz), 5.18 (br s, 2

H),5.15-5.04 (m,4 H),4.73(d, 1 H, J = 9.9 Hz), 4.66 (d, 1 H, J = 10.0 Hz), 3.93 (t,

2 H,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, 3 H), 2.02 (s, 3 H), 2.00 (br s, 9 H), 1.61 - 1.47 (m, 8 H); MS 1103.7
20 (M+HD).
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Example 26

benzyl]-3-methyl-1H-indol-2-vllphenyl-beta-D-glucopyranosiduronic acid (47)

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 (DMSO-d,)



gl ucuronyl imdate D (5.60 g, 11.7 mmol, 2.2 eq) in CH2C 2 (25 nL) was
treated with slow addition of the BF,.OEt, (1.43 nL, 11.7 nmol, 2.2 eq)
while stir¥oep/198% reaction m xture vigorously. After tbhereshdizeizon, the
reaction was heated to reflux for 2.5 h. Sone of the starting materi al
remai ned stuck to the bottomof the flgsk throughout the 10 reaction. The
reacti on was wor ked-up by addi ng additional CH2CI 2, and a small anount of
MeOH and was, L.Ga r h jover

MySO4. The c?tgg(dtrrz:?e?l al V\g)sJy Q%I@I ?fe%l bgwﬁr%%{b%g?ﬁ;%g@ :]‘?l Ca gel with
CH2 Cl IMeQH Q@%’ﬂB)ﬁ%ddyi Hl 8= tgﬂeﬂpr@%eﬁéd (ipi 4 HY! LdUr DBS (e, 21H), (3285 g) M =

5.8 o), 15 T pteey 1 En(g R Al A 1 B0 S gefigitutn ) o

(br s, 4 H), buslemnféquﬂ@naak)213:(?371{)421)70(&5848@1136&5;5,]4%81\@ $28), 5.47
(dt2H,5J %1 2.3 Hz), 5.18 (br s, 2 H, 5.15 - 5.04 (m 4 H),

4.73 (d, 1ka1 L 99 H), 466 (d, | H J=10.0 H), 3.93 (t, 2 H J =
5.8 Hz), 3.64 (s, 3 H), 3.636 (s, 3H) 2.81 - 2.60 (m 6 H, 2.16 (s, 3

A RN N N NEN LYY L

5- (bet a- DG&@@@Wnaimaslp@wemm)ogﬂmslﬂ f 2- (hexahydro-| H azepi n- |

-yl )ethoxyl - benzyll-3-nethyl-1Hindol-2-yllphenyl-beta-D Ig
ucopyranosiduronic acid (47) 25 The protected i ndol e bis-glucuronide 46
(0.89 g, 1®. ScbameB, 1 eq) was dissolved in 24 nL of p-di oxane/ MeCH (5/1)
and treated with a slow addition of 24 nlL of an aquegus LiOH (0.31 g, 12.9

nmol, 12 eq) solution. The reactio s heated to @0Cyfor 2 h. After
allowing the rgaction t@cone to rt OH was added ~97 g, 16.1 mmol, 20
eq) and the ution concentrated under| reduced pressur 30 Benzene was

added and t hi roges theatiedoar coupl ep of td@pRod N orddr to azeotrope
any residual ter fromythe reaction m r & The crude 5i due was
purified by °reVerse se HPLC to vyiel he desired prodtct 47 (0.294 g):
"H NVR (DVBO-d6) WO 01/19839 PCT/ US00124438 -35 57.31 dud, |

H, J=8. 8Hz), 7. 22(d 2H, 3=8.5Hz), 7. 19(brs, ,J H) 7.09 (d,2H;J= 8.4 Hz), 6.90

(d, 1 H J =87 H), 6.75 - 6.64 (m 4 H,5.45 - 535 (m 2 H), 5.28 -
Q- Q.
HOVED N\L SOCh THF NI
HO c
42
Example 27

4-(2-hexamethyleneimine-1-yl-ethoxy)-benzyl aldehvde (40

15 To a well-stirred slurry of NaH (65 g, 60 % oil dispersion, 1.6 mol, 2.2 eq.) in
DMF (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



5. 10 (m 4 H), 4.99 - 4.93 (m 2 H), 4.87 - 4.83 (i, 2 H, 4.10 - 3.00
(several protons buried under H O peak), 2.13 (s, 3 H), 1.70 (br s, 4 H),
1.56 (br syoa/a®39 Ms 823 5 (MHH ). The preparati on of SRGRUSOH247BB 22 i S
shown in Schene 8, as provided below. Side chain 21 was prepared

anal ogously. 10 Schene 8 HO KaCO,/ DM=3BlaBH,, MeOH OHt "* HH 40 41 HD
HO ON,~ HCrt@ SOC6 THEJ ' 1 H C 42 22 Exanple 27 4

(2- hexanet hyveMiSo, nend -cohceRMtated @X)a ReRy ¥vapataaipdavd 499.8 L5(9T 0% Rof

wel | -stirred slurr (65 g, 60 %oil dispersion, 1.6 nol, 2.2 eq.) in
DMVF (500 niyld %Py%f‘éf‘%?)YFUBV"%I hydr oxybenzal dehyde hydrochl oride (90 g, 0.74

For' 30 mn. "TAMR GOFEPTREABMER: Mot it o oI T AP Bl 197470 77 o

1.0 eq.) isHayldad d,nm, ps-)stopm;:,29‘Ehezﬂea£tsl1ammmw4m, sé6-1.68d for 1 hour.
TLC at this ogfpt shows little 20 starti ng material, nostly product
(EtOAc/héxa . The reaction mxture is diluted with water (1 L), and
extracted with ether (5 L). The organic layer is dried WO 01/19839

PCT/ US00/ 24738 -36 over MgSO4, ang, concentrated on a rotary evaporator to
give 176.8 g (97 % of al dehyde 4 "a’é‘p&:{;el | ow oi | .

4-(2- hexamethyleneimine -1-yl-ethoxy)-benzyl alcohol (41)
To a stirred solution of the aldehyde 40 (200 g, 0.72 mol, 1.0 eq.) in methanol
10 (400 mL) at 0 / +5 °C sodium borohydride (15.6 g, 0.41 mol, 0.57 eq.) is added in

portions. The reaction is stirred for 30 min. TLC at this point shows no starting

material, mostly product (EtOAc/hexane/triethylamine 3:7:1). The reaction mixture
is diluted with water (400 mL), extracted with methylene chloride (3 x 400 mL), and
dried over MgSO,. 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, J =
8.5 Hz), 6.87 (d, 2H, J = 8.5 Hz), 4.60 (s, 2H), 4.05 (t, 2H, Y = 6.21 Hz), 2.93 (1, 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 HCl (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. Thiony! 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



1H NVR (CDCI 3/ TMS): 8 9.87 (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), 1waberthe©d 5 (m 8H ). Exanple 28 4-(2- hexanet hytepsicRiRe

-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 m&*thanol37 10 (400 nm) at 0/ +5 C sodium
borohydride (15.6 g, 0.41 nol, O. 57 eq.) is added in portions. The

reaction is stirred for 30 mn. E,ptl ¢ Point shows no starting
mat eri al, nostl y pr oduct (Et QAc/ hexane trirethylamne 3:7:1). The reaction
mxture 1is rethy2t ipendin-1 - v& kydrachleide h net hyl ene chl ori de

(3 x 400 nmL), an drle SA.., The uti nls centrated on a
rotary evapor at o(rjrh[f:Bd Cgaé %’g‘fasggi@"'(df@ o%us{yftots %c%‘%gﬁ‘gﬁs %dé’é"rﬁ t hi ck
oi I: 1H NWR (#Reh3 7 H, = 8.5
AR WRAREE S %ﬂlb@bdg ?lﬁfrq Héb'?glg(ﬂ 25335 BHZ()tsﬁﬁ%J{? 865315 ay
2.77 (m XHHz)]14. 74 &, ZH), Mé&hl)ZH)EBc{aﬁm 641-32,92 &0(m, ZH) and 1.9-1.2 (m, 6H).

(4- Chl or onet hyl - phenoxy) - et hyl - hexanet hyl enei mi ne- 1-yl hydrochl ori de (22)
To a solution of the alcohol 41 (179 g, 0.72 nol, 1 eqg.) in THE (300 nL) a
solution of HCl (26.3 g of HC1 in 263 nL of THF, 0.72 nol, 1.0 eq.) is
added dropwise at 0/ + 10 C A white precipitate is formed. Thionyl
chloride (80 nL, 1.1 nol, 1.5 eq.) is added to the thick slurry of the
hydrochl oride 42, and the m xture is 25 heated to 50 C until clear. The
reaction mxture is concentrated to 350 nL, and kept in refrigerator
overnight. The white solid obtained is filtered, washed with cold THE (100
m.), and dried to give 147 g (67 % of chloride 22: 1H NVMR (DMVMSO-d6): 11
(br s, HC1l), 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 WO 01/19839 PCT/ USOQ 24738 -37 Exanple 30

(4- Chl or onet hyl - phenoxy) - et hyl - pi peri di n-1-yl hydrochl oride (21)



The side chain 21 was prepared anal ogously to side chain 22 descri bed
supra: 1Hiw MR (DMSO-d6): 11 (br s, HC), 7.39 (d, 2H J = 8.5 Hz), 6.99
(d, 2H, Jwo®@a®395 Hz), 4.74 (s, 2H), 4.46 (m 2H), 3.A4BCTMASMM38 2. 69 (m
2H) and 1.9-1.2 (m 6H). WD 01/19839 PCTIUSOCO 24738 -38- CLAIMS: 1. A
conpound of forrmula | having the struggure: RL R2 9 {C Hen 5 | wherein:
R, and R2 are independently, hydrogen, alkyl chain of 1-6 carbon atons,
benzyl, acydpam®is:2-7 carbon atons, benzoyl, HOMO or Hd''', 'OH Aco''"
"OAc 10 OH OQAc X i s hydrogen, alkyl of 1-6 carbon atons, CN, hal ogen,
trifluoronethyl, or thioalkyl of 1-6 carbon atons; n = 1-3; 15 with the
provi so that at ll easA compowfd qRforpwlad havipg theGRrugiehe02 or Ac  HH AcVAc!
armaceutically acceptable salt thereof. or a ph 111111111111111121111111111
L1

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 OAc

X is hydrogen, alkyl of 1-6 carbon atoms, CN, halogen, trifluoromethyl, or thioalkyl

of 1-6 carbon atorms;

n=1-3;

15  with the proviso that at least one of R, or R, is

M802

, Or

or a pharmaceutically acceptable salt thereof.

A



WO 01/ 19839 PCTI USO0/ 24738 -39 2. A conmpound according to claim1l wherein
Xis alkyl of 1 to 4 carbon atons. 3. A conpound according to claim!|l
wherein X is nethyl. 5 4. A conpound according to any o laims | to 3
wherein n f%oﬁyﬁ?%%. 5. A conpound according to any one g&“@%&%ﬁ@%lto 4
wherein R2 is hydrogen. 10 6. A conpound according to any one of clains I
to 5 wherein R is HD Ha~ 'OH 7. A codpound according to any one of clains
1 to 6 which has the D 15 configuration. 8. A conpound according to claim
| which is 2,3, 4t r4 gewpgund{acqarding Lo clpim g WeareigiXnis alkyl of 1 to 4 carbon

-yl -ethoxy) - bergy! 1 - 2- [ 4- (2, 2- di net hyl - pr opi onyl oxy) - phenyl ] - 3- et hyl |

Hi ndol -5-yl ]-glucuronic acid nethyl ester or a pharmaceutically acceptable
salt 20 thereof. 9. A conpound according to claiml which is
2,3,4-triacetyl -3 1A Gerppup@according to claim 1 wherein X is methyl.

azepan-| - gl - et hoxy) - benzyl ] - 2-[ 4- (2, 2- di net hyl - pr opi onyl oxy) - phenyl ] - 3-net h

yl - 1Hindol -5-y]]-glucuronic acid nethyl _.ester. o har maceytical ly
cceptabl e salt 4o pHEIUGH eofeie BRI EERECP TG BRI | whi oh i s
1-[4- (2-pi peridin-1-yl-ethoxy)-

benzyl | - 2- (4- hyds oxy =Rk decdrdlBlb iy ook Bidds-190 Alwharel B WGydegEnde
triethyl- ammoniumsalt 30 11. A conpound according to claiml which is

| -[ 4- (2- Azepan- 1-yl - et hoxy) -

benzyl ] - 20( 4- hy d¥. ox4 eqhymmyd ecBrdimettbyahy drielof pidimis-150 Slwhsreih §liscur oni de or a
pharmaceutically acceptable salt thereof. 11111111111121 111111111111111 WO
01/ 19839 PCTI USOQO 24738 H

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-1-yl-ethoxy)-benzyl}-2-[4-(2,2-dimethyl-propionyloxy)-phenyi}-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-
azepan-1-yl-ethoxy)-benzyl]-2-[4-(2,2-dimethyl-propionyloxy)-phenyl]-3-methyl-
1H-indol-5-yl}-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-yi-ethoxy)-
benzyl]-2-(4-hydroxy-phenyl)-3-methyl-1H-indol-5-0!  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.

TR



-40 12. A conpound according to claim1l which is
2,3,4-0-triacetyl-1-0O (4-(5- benzyloxy-3-nethyl- | -[4-(2-piperidin-

| -yl -ethowOo01yes2yl ] -1 Hi ndol -2-yl }-phenyl)- beta-D glaraisoonszss aci d

met hyl ester or a pharnaceutically acceptable salt thereof. 5 13. A
conpound according to claim1 which igp2,3,4-0-triacetyl-1-0(4-(5-

benzyl oxy-3-nethyl - |-[4-(2-azepan-1-yl-ethoxy)-benzyl]-1Hindol-2-yl }
-phenyl)- beta-D-glucuronic acid nmethyl ester or a pharmaceutically

accept abl e sal t12t hgr@ﬁ{pouriuoac&érdm“ghe cf&ﬂplowméhafggfﬂoﬂﬂaéegdq'@'(m§ which is

2,3,4-0-t t "3
_[4-(2-pi Lé%%gx' me‘f& h%i‘%'?%éﬁr*@%1]y1~fmomoh9m>21 Yihyindob R} phenyl)-

bet a- D- gl ucwa:mgruoaedr@t d¥Rt dthyl@steLor d}ihaﬁndé@vﬁfcﬁﬁycé‘dééﬁté’lﬁé bale tRGEGPL abl e sal t
t hereof._15. A conpound accordlng toclaiml which'is

2,3, 4-0-1 tyl - 1-
hydr oxy- 3r|rrgf ﬁ)} [CR Eu@z%:ﬁ%mmf t9 |claip o whirh e A2y P-triagetyhd §P-(4 {511
} - phenyl ) - bl%n@ylo@:%iéagl-wm az“epﬂx 51 BibxySHhidh l]Oer ﬁ)dQﬁ@-Sfﬂ?ﬁﬁH}t m)]cal ly

accept abl e salh her e 8_ ound accor to clai ichis
2- (4- hydr OX ta-13- %u)-ongz aci methyl ester Ia pharmaceutlcally acccptable salt thereof.

nmet hyl - 1-[ 4- (2- pi peridin-1-yl -ethoxy)-benzyl]-1Hindol -5-0l 4-0-gl ucuronide

or a 2 har i call cceptable salt thereof. 17. A conpound accordin
Lo ol ai M1 whi af i DhexompOuiA-CRgDEe g | whicha Rgit-Pfarcbigbgeri-din 1

yl -et hoxy) t@aﬁﬁaylﬂmédrwnplpdz Iﬂp@idn{li 1n3 gh@@%@:&yqqﬂ fndol- 241 ¥hefyTrONI UM sal t.
25 18. A co accordi Lq | aim 1 which
-[ 4- (2-az e% roacmg ethyl ester or a pharmaceutlcally acceptable salt thereof.

benzyl] 2- (4- hydroxy phenyl ) -3-net hyl -1 H i ndol -5-0l 4-0-glucuronide or a
phar maceut i cal |1y as eepipaitideacsaridingttb @A 1. whidh 192,3A- @iﬁfiﬁ}@@ﬂ@' gieapding to

cIa|n11 Mh 2,3 cetyl exahydro-1 H azepin-
| -yl)elh ?y‘i"f‘hg“ﬁ%‘f{?gﬁm@“[l(ﬂ %*’025989%“@/%&{5!@9%91 2°y1}-phenyl) beta-

6- O net hyI ]bfgh&uxlanglaurdomtlliylIastémeﬁﬁtyﬂa):ﬁmwmy]acceptable salt thereof.

H i ndol - 2-yl ] phenyl ] - bet a- D- gl uco- pyran05|duron|c acid nethyl ester or a

Iplhﬂ n’a(c::eutl cal llg a&ceo%p%lt])lll({e acs:c%lr ngt Qg I’c?alm llvldlml:hl llsl 2I (Icllhlylil!oxl'-lp{lé]nlyl)} %111 H

methyl-1-[4-(2-piperidin-1-yl-ethoxy)-benzyl]-1H-indol-5-01 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-5-0] 4-O-glucuronide tri-

ethyl ammonium salt.

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-5-0l =~ 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-1H-azepin- 1-yl)ethoxy]benzyl}-3-methyl-5-[(2,3 ,4-O-triacaety!l-
6-O-methyl-beta-D-glucopyranuronylosyl)oxy]-1H-indol-2-yl}phenyl}-beta-D- ghuco-

pyranosiduronic acid methyl ester or a pharmaceutically acceptable salt thereof.

* c L M S *



WO 01/ 19839 PCT/ USOQ 24938 -41 20. A conpound according to claim21 which
is 4-[5-(beta-Dgluco- pyranuronosyl oxy)-1-[4-[2-(hexahydro-1

H-azepi n-| -\x)q]g)ﬁEEPQXY] benzyl]-3-nmethyl -1 H _ PCT/US00/24738

i ndol - 2-yl ] phenyl - bet a- D- gl ucopyranosi duronic acid. 5 21. A process for
preparing a conpound of fornula | whi CJ(] conprises a) reacting a conpound
of formula la: f la Fb)n wherein X and ' n are as defined in claim| and one

of RL and R2 is,_, MO2C O AcQ QAc ,..10 OAc . the qther. i ecting group,
under condi ti on€Osuitt SHPROUPS SFEHEGI 1Yy ﬁﬂ‘é‘ Br o“fqg& il?lgg'[%f'bg[?g,s"g "$%give a

cor r espondi ngyr&RraReslskyR -[4-02-(Rekanytrovilibaaepin- loylietaky Bengiid-RahylsilM 2 O AcO
QAc OAc 15 and the oﬁ]her of. Rl and.qﬁZ IS t@/drogen; whi ch conpound nay be
hydrol ysed, &t Y ipRerorg-Rip uroryEposua¥ts 4 or sequentially, to give a
correspondi ng conpound of formula | where one of RL and R2 is hydrogen and

the other is | LIIIII 11%111 111 11111 151}11 L Ms X WO.01/ 19839
PCT/ US00/ 24738 2142&1%9‘65 Opesepans 2 epiprgind g formula d Wiich £omBRSSY ind of for nul a
I

a) reacting a compound of formula Ia:

Ia

UCHz)n

wherein X and n are as defined in claim 1 and one of R; and Ry is
MEOZC O
AcOY “0Ac
10 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 Ry and Ry is

MCOZ o
AcO® 70Ac
OCAc

15 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

ARG



HH C- )n 5 wherein X and n are as defined in claiml with a conpound of
formula Il MQRCO~,0(NHAO "OAc I3 QAc IIl to give a correspondi ng
conpound &¥0 6149831 a | wherein R, and R2 both represent Hdr@&o13735cO~~,
~"CAc QAc 10 or c) hydrolysing a conpound of forrmula |I wherein one or
both of R and R2 represents McQ2C O4AcO OQAc QAc | LI EL 1Ererr vl
VI I Tl WO 01119839 PCTIUS4(c)/ 24738 -43 to give a conpound of
formula | wherein one or both qﬁo is HCOHO—~ .~iOH OH or d)
reacting a conmpound of formnula I HO IVa lyb C-f)n d-2)n 5 in
which formulae X and n are as defln dinclaiml and R and R2 are each

sel ect ed HO\\. k

or

5
wherein X and n are as defined in claim 1 with a compound of formula IIT
MCOZ \\O \(NH

\]:‘J"/OAC Cls

to give a corresponding compound of formula I wherein R; and R, both represent
10 or ¢) hydrolysing a compound of formula I wherein one or both of R; and R,
represents
MCOzC o)
AcO® 70Ac
OAc

* c L M S *



fromalkyl of 1 to 6 carbon atons, benzyl, acyl of 2-7 carbon atons or

benzoyl, with a conmpound of formula Ill1: Me02C O NH AcO'Il~ 'OAc CO 3 QAc
[11 10 to wovrigasscorr espondi ng conmpound of forrmula | wheteuRle,ef3sR2 1S
MeQ2C O AcO OAc OAc I IM1Jari 212aza teeer reere rrrrrr L Ms W
01/19839 PCT/US00/24738 -44 22. A method of treating or inhibiting

cardi ovascul ar di sease, lowering blood I|ipid |evels, or increasing HDL

| evel s in a mamal in need thereof, which conprises admnistering to said
mammal a conpound of formula | as clainmed in any one of clains 1 to 20. 5
23. A net hodtagive & eampione ¢frfoimyle Ipvheramorsraedeth of RaemtRi is a manmal i n need

t hereof, which conprises adm ni stghifig to said manmmal a conpound of fornula

| as claimed in any one of clainms 140 10 24. A nethod of treating or
i nhi biting bone | oss or osteoporosis in ajmanmal in need thereof, which

conprises admnistering to said manmg gmpound of  fornula I as cl ai med
in any one of clainms 1 to 20. 25. HO et Rod provi di ng hornone repl acenent

therapy in a mammal in 15 need thereof QHwhi ch conprises adnministering to
said mammal a c o] f e {n any one of clains 1 to
20. 26. A netho of”?%é%“&%%@&&kfﬁﬁﬁé?%@% ing or inhibiting
denmential or Alzheinmer' gt Disease in a manmal in need thereof, which
conpri ses admi A& } - 26 rmula | as
clainmed in any one

IvVa

ChHin

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:

MCOZC 0 \\\O Y NH

S P CCl1
AcO® “oAnc T °
OAc 1 H4
10  to give a corresponding compound of formula I where R; or R, is

MeO,Cq o

{/OAC
OAc

AcO\\

O



27. A pharmaceutical conposition, which conpri ées a conmpound of formula I
as clainmed in any one of clains 1 to 20 and a pharnaceutical carrier.
1111111 1 ™WOQOo1Hp8BP |11l 111 CS PCT/US00/24738

_44 -

22. A method of treating or inhibiting cardiovascular disease, lowering blood
lipid levels, or increasing HDL levels in a mammal in need thereof, which comprises
administering to said mammal a compound of formula I as claimed in any one of
claims 1 to 20.

5
23. A method of treating or inhibiting breast cancer in a mammal in need
thereof, which comprises administering to said mammal a compound of formula I as
claimed in any one of claims 1 to 20.
10 24. A method of treating or inhibiting bone loss or osteoporosis in a mammal

in need thereof, which comprises administering to said mammal a compound of
formula I as claimed in any one of claims 1 to 20.

25. A method of providing hormone replacement therapy in a mammal in
15 need thereof, which comprises administering to said mammal a compound of formula
I as claimed in any one of claims 1 to 20.

26. A method of increasing cognition or treating or inhibiting dementias or
Alzheimer's Disease in a mammal in need thereof, which comprises administering to
20  said mammal a compound of formula I as claimed in any one of claims 1 to 20.

27. A pharmaceutical composition, which comprises a compound of formula I
as claimed in any one of claims 1 to 20 and a pharmaceutical carrier.

O



