WO 02/ 32377 PCT/ US01/ 42735 TITLE OF THE | NVENTI ON ESTROGEN RECEPTOR
MODULATORS BACKGROUND OF THE I NVENTION 5 Naturally occurring and synthetic
est rogenwoavs3br oad therapeutic wutility, including: relPef/usér/4areisopausa
synptons, treatnent of acne, treatnent of dysnenorrhea and dysfunctional
uterine bleeding, treatnent of osteoporosis, treatnment of hirsutism
treatnment of prostatic cancer, treatnment of hot flashes and prevention of
cardi ovascul ar di sease. Because estrogen is very therapeutically val uabl e,

t here has IQTbeerr gHgatnvENermst i n di scovering conpounds that mimc
estrogen-1|i Vi ' tr n onsive tissues. For exanple,
estrogen-lﬂ%ﬁwgﬁﬂE§Jﬁ%§EaggﬁiwggﬁﬁéﬁbﬁﬁgiaI in the treatnent and
prevention of bone |oss. Bone |oss occurs in a w de range of subjects,

i ncl udi ng WQQ?@C#&ﬁBNEﬁﬁFHQﬁ§H@@ﬁﬁ?ﬁﬁ@al or have had a hysterectony,
y

pati ents who Were or are curren being treated with corticosteroids,
and pat Pent's havi ng NypwabzabccudysgenieyniheliThrogany ene bnejdsherbpméc di seases

of public cANEErR RSy ISt EUPRASHRsal sp%ﬁ@ gﬁsgglgﬁgﬂeﬁt&ﬂ‘acﬁa'deqnﬁémf

ost eopeni a due to bone netastases, pe I sease,

hyper par at KY?BFreiss apéAydrigtiontlarerareddsedie. irpatrgaupfesiiogompis Hrqatment
Paget”s di sgageutisni, MeRididnt ZBpiodAtE RS e QRTeSOPRIY BlasiRBEnd prevention of

gl ucocorticoi d-i nduced ost orosis. Al of 20 these conditigns are
characteri fé‘dil%vfs%g?{ecgﬁe&es ?Qq%é%ﬁlets?rﬂ@enflf‘ S 4 '?%ﬁFiWc@l%ﬁ F "%0one
r esor ptlDon bein greathneadst owh scoapdn omepduodsréiti mimicvdsirogencloiet hehanasr inhr oughout

life at thegsate boy 4% per year on the average. However, the rate
of bone turng%%r e%%??ersg%%%n1site to site, for exanple, it is higher in

the trabecul ar bone &Premmplerastbeaeliler@mpoendy vewde beoricid i thee j aws t han

in the cortieg@®n@hnd fevEARE JIOBES losst NBonedBsRRLERL h @lwifiOFanBOBLsUbRSR, 1 S
directly re%ﬁéﬁd to u%gﬁver and can anount to over 5% ear |
f

vertebrae i Pt ey it AR G B AR é%Paﬁ”gﬂﬁﬁX#%ﬁﬁéﬁ?dHXWE%Hégto
i ncreadéd fweactiuare cuirakly being treated with corticosteroids, and patient’s having gonadal
dysgenesis. The current major bone diseases of public concern are osteoporosis,
hypercalcemia of malignancy, osteopenia due to bone metastases, periodontal disease,
hyperparathyroidism, periarticular erosions in rheumatoid arthritis, Paget's disease,
immobilization-induced osteopenia, and glucocorticoid-induced osteoporosis. All of
20  these conditions are characterized by bone loss, resulting from an imbalance between
bone resorption, i.e. breakdown, and bone formation, which continues throughout life
at the rate of about 14% per year on the average. However, the rate of bone turnover
differs from site to site, for example, it is higher in the trabecular bone of the
vertebrae and the alveolar bone in the jaws than in the cortices of the long bones. The
25  potential for bone loss is directly related to turnover and can amount to over 5% per
year in vertebrae immediately following menopause, a condition which leads to
increased fracture risk.
In the U.S., there are currently about 20 million people with detectable
fractures of the vertebrae due to osteoporosis. In addition, there are about 250,000 hip
30 fractures per year attributed to osteoporosis. This clinical situation is associated with
a 12% mortality rate within the first two years, while 30% of the patients require
nursing home care after the fracture.
Osteoporosis affects approximately 20 to 25 million post-menopausal
women in the U.S. alone. It has been theorized that the rapid loss of bone mass in
35  these women is due to the cessation of estrogen production of the ovaries. Since
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In the U S., there are currently about 20 mlIlion people with detectable
fractures of the vertebrae due to osteoporosis. In addition, there are
about 250yQ0D3%3rp 30 fractures per year attributed to osPeDPSIORTIS. This
clinical situation is associated with a 12%nortality rate within the
first two years, while 30% of the patients require nursing hone care after
the fracture. Osteoporosis affects approximately 20 to 25 mllion

post - nenopausal wonen in the C.S. alone. It has been theorized that the
rapi d | oss ofiudenienveBBeSwih that &drobbieslewwoiaadisiod W bbee e @essat i on of
estrogen pr 0(95 ‘ctiloon,qof ‘“_t he QVF}I‘i s &jéwnce. 1 UV\Q gﬁ/ﬁZB?T PCT/ US01/ 42735
studi es have  SREMYEhaY 08gt FBESHIST S IhE SrERgRr S HegeBbivs Pitss due to
ost eopor osi speegknpgesico@pbsacenent therapy is a recogni zed treatnment for

post- menopausal osteopoy9si i Lion. t e Sve Bslif.0dsMaPpears to
have an effect on t,he%Slla ?182 té\?%%grﬁéstsb%%gﬁ%] gﬁ%@’rsg?ﬁ?ﬁdﬁ%ﬁegu ovggcul ar
heal t h. 8t athigpindgrsisp! chtiesterat endghrdigusey! pieifebh oflatisicilpvias st ok di sease i s

roughly equadcciifeReY TRARRAUS AL (WRHRNs ANGhIyHRNal ROYMBMESHopRIEMPHARAUSE!
wonen have a nuch | ower incidence of cardi ovascul ar. dj sease than nen.

Because postMEhOPAGLH: PHEIFEAPASY WEaDsHlef adBiShdPyRt incidengecot cAigvagedart hat
estrogen pl aliscage thanefdnciBebausepestinen@aavetdntg caedi@eadeidian, idissease. 10

The nechani ] [ ] u rst ood,.. but .evidence ingicates that estrogen
can upr oouryited b bk lRRIS Al S ARG P PR TR | b
liver tdOrenbeencdroigssisohovestredenitooRost eredrpa Usidatasdna gsigigzegaest r ogen

repl acerent (JesaRY a3 SHABIAAISLHIRIALe:bIBighdenehs 18 wogaRLT al i ons

conparable to level s associ ate e prenenopausal state. Thus,
estrogen rep*aeSrBALSEREr apy coul d be an effective treatnent for such
di sease. However, the BisdgeRbh@at &omss @hleaktbgshtrépli@A@nt thefpy est rogen use

limt the use?(pgxfier;[cglasret%H oel‘rl%% e¥€Ts to concentrations comparable to levels associated
15 with the premenopausal state. Thus, estrogen replacement therapy could be an
effective treatment for such disease. However, the side effects associated with long
term estrogen use limit the use of this alternative.
Other disease states that affect postmenopausal women include
estrogen-dependent breast cancer and uterine cancer. Anti-estrogen compounds, such
20 as tamoxifen, have commonly been used as chemotherapy to treat breast cancer
patients. Tamoxifen, a dual antagonist and agonist of estrogen receptors, is beneficial
In treating estrogen-dependent breast cancer. However, treatment with tamoxifen is
less than ideal because tamoxifen’s agonist behavior enhances its unwanted estrogenic
side effects. For example, tamoxifen and other compounds that agonize estrogen
25  receptors tend to increase cancer cell production in the uterus. A better therapy for
such cancers would be an anti-estrogen compound that has negligible or nonexistent
agonist properties.
Although estrogen can be beneficial for treating pathologies such as
bone loss. increased lipid levels, and cancer, long-term estrogen therapy has been
30  implicated in a variety of disorders, including an increase in the risk of uterine and
endometrial cancers. These and other side effects of estrogen replacement therapy are
not acceptable to many women, thus limiting its use.
Alternative regimens, such as a combined progestogen and estrogen
dose, have been suggested in an attempt to lessen the risk of cancer. However, such

35  regimens cause the patient to experience withdrawal bleeding, which is unacceptable



O her disease states that affect postnenopausal wonen include

estrogen- dependent breast cancer and uterine cancer. Anti-estrogen
conmpoundsyosuss77 20 as tanoxifen, have comonly been usedr@BUshientdisher apy
to treat breast cancer patients. Tanoxifen, a dual antagoni st and agoni st
of estrogen receptors, is beneficial 1in treating estrogen-dependent breast
cancer. However, treatnment with tanoxifen is |ess than ideal because

t anoxi fen' s agoni st behavi or enhances its unwanted estrogenic side
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termeffects of sto treat ment are unknown.

post - nenopdﬁggTﬂgﬁﬁg t%gﬁggﬁﬂﬁéP@%é”??dﬁﬁﬂ%%%? ﬁPéaWHXE%%@é¢S@§ﬁW%Iso
benefit frowleatitd FO@ERYOO@%RBCHWQM%W RInestaatekfec GANERIE shécifdityan a
endocri ne- %ﬁﬂﬁhﬁ%wq@n@ndrogen stinulation fosters tunor growth, while

androgen suppression retards tunor growth. The admi nistration of estrogen
is helpful in the What is needed in the art are compounds that can produce the same

positive responses as estrogen replacement therapy without the negative side effects.
Also need are estrogen-like compounds that exert selective effects on different tissues
of the body.
The compounds of the instant invention are ligands for estrogen

20 receptors and as such may be useful for treatment or prevention of a variety of
conditions related to estrogen functioning including: bone loss, bone fractures,
osteoporosis, cartilage degeneration, endometriosis, uterine fibroid disease, hot
flashes, increased levels of LDL cholesterol, cardiovascular disease, impairment of
cognitive functioning, cerebral degenerative disorders, restinosis, gynacomastia,

25 vascular smooth muscle cell proliferation, obesity, incontinence, and cancer, in

particular of the breast, uterus and prostate.



treatnment and control of prostatic cancer because estrogen adm nistration
| oners the |evel of gonadotropin and, consequently, androgen |evels. 10
The estrogen2/sseept or has been found to have two forns: ERaT/ARU/42ER( 3.

Li gands bind differently to these two fornms, and each formhas a different
tissue specificity to binding |igands. Thus, it is possible to have
conpounds that are selective for ERa or ER(3, and therefore confer a
degree of tissue specificity to a particular ligand. 15 What is needed in
the art are $@wp@mﬂdsophaﬁz@amgpwuyuce the sane positive responses as
estrogen repl acenent t ative si Al so need
are estrogen-|ike conﬁﬂﬁ g%PhQ m@%@ﬂ dgﬁﬁ% ?WB%”@?PgﬁFiogﬂwﬁPFngﬁﬁk

ti ssues of foheulbody. The conpounds of the instant invention are |igands
for estrogen 20 receptors and as such may be useful for treatnment or
prevention of a variety of cogtlitions related to estrogen functioning

i ncludi ng: bone | oss, bone, fraf _gsteoporosis, cartilage

degenerati on, endonet ri os? e roi d di sease, hot fl ashes,

i ncreased | evels of LDL chol g cardi ovascul ar di sease, inpairment of
cognitive functioning, c e e disorders, restinosis,
gynaconastia, 25 vascul ar "snooth miscl e prollferatlon obeS|ty

i nconti nence, and cancer, in B%rtlcula e (BHapMN(Z).ut erus and
prostate. -3 WD 02/32377 PCT/USO01/ 42735 SUMMARY OF THE | NVENTI ON The
present invention relates to conpounds of the follow ng chem cal fornmula:
R ::: R4

wherein R1, R2, R3, and R# are each independently selected from the group
consisting of hydrogen, C|-5 alkyl, C3.8 cycloalkyl, C2-5 alkenyl, Co-
5 alkynyl, C3.8 cycloalkenyl, phenyl, heteroaryl, heterocyclical, CF3, -

10 ORO, halogen, C |5 alkylthio, thiocyanato, cyano, -CO2H, -COOC| 5
alkyl, -COC].5 alkyl, -CONZ2, -SO2NZ2, and -SO2C] -5 alkyl,
wherein said alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, phenyl,
heteroaryl, heterocyclical groups can be optionally substituted with C .
5 alkyl, C3.g cycloalkyl, CF3, phenyl, heteroaryl, heterocyclical, -ORO,

15 halogen, amino, C|].5 alkylthio, thiocyanato, cyano, -CO2H, -COOC .-
5 alkyl, -COC| -5 alkyl, -CONZ», -SO2NZ2, and -SO2C .5 alkyl;

RS is selected from the group consisting of C|.5 alkyl, C3-8 cycloalkyl, C2-5 alkenyl,
C2-5 alkynyl, C3.g cycloalkenyl, phenyl, heteroaryl, heterocyclical
groups wherein said groups can be optionally substituted with C) .5

20 alkyl, C3-g cycloalkyl, CF3, phenyl, heteroaryl, heterocyclical, -OR0,
halogen, amino, C|-5 alkylthio, thiocyanato, cyano, -CO2H, -COOC] -
5 alkyl, -COC] -5 alkyl, -CONZ2, -SO2NZ2, and -SO2C1 .5 alkyl:

X and Y are each independently selected from the group consisting of oxygen, sulfur,
sulfoxide and sulfone;

25 RO is selected from the group consisting of hydrogen, C-5 alkyl, benzyl,
methoxymethyl, triorganosilyl, C|_5 alkylcarbonyl, alkoxycarbonyl
and CONZ2;

Each Z is independently selected from the group consisting of hydrogen, C|.5 alkyl,

trifluoromethyl, wherein said alkyl group can be optionally substituted

-



[ 0 (CH2)NN(Z2)2 5 wherein RI, R2, R3, and R4 are each independently
selected fromthe group consisting of hydrogen, C -5 al kyl, C3-8

cycl oal kywoQ 01Z23%7 al kenyl , C2- 5 al kynyl, C3_8 cycl oal kenyPCT/pReéin2l3s

het eroaryl, heterocyclical, CF3, 10 OR6, hal ogen, Cl-5 al kylthio,

t hi ocyanato, cyano, -CO2H, -COOC -5 alkyl, -COC1-5 al kyl, -CONz2, -SQZNZ2,
and -S02C1-5 al kyl, wherein said al kyl, al kenyl, alkynyl, cycloal kyl,

cycl oal kenyl, phenyl, heteroaryl, heterocyclical groups can be optionally
substituted with Cl- ijabkw ik G3CB; CymeoRkikydn, affi% cahemyiniet er oar yl

het erocyclical, -OR6, 15 hal og gg (@?é t%l rklliocyanato

cyano, - CO7TH, L c0001-th WY, ©Y ““@c%g alfic -5 5l.~and -sorci-s

alkyl; R5 is sel ectedcdNym tst(egl\gvlnulpdcmgcmsmlgylof C| 5 al kyl , C3 8

cycl oal kyl, C2-5 al keny| C2-5 al kynyl , , cI oal k

heteroaryl, heterocyd?s l&‘é‘i‘ st?%ﬂ‘ﬁé‘”\)’ll\ﬂ‘l‘:’éf‘é‘i’ %?gitg' YBdpE Eéﬁ“ﬁf eé ei“onal |y
substitgted with Cl- Etognﬂhdiltckwxm (CQ»-S&n@y[ﬁ‘dlaahkgllsdeﬁ% mﬁ)ﬁ@lmdnallifleiﬁr&m@ar yl,
het er ocyclical, - am.no -5 alkyl i ocyanat o, cyano
Moo Cooos. ' 5 al k Wtoms S AR erofiepRp Bl §E)%\|§%“ G BB

al kyl; X and Y are eamld rnltm@pe\mhmmlsyldsmaem)edtfferbmathl@teglromupsacmngdst| ng of

oxygen, sulfur, = sul foxigecang Mﬁg 8id A Riybopsehet edhinfm Uag o oup

consi 1 o o0 e AL RS i arest 91
sel ect @l from the gr aiipylcOhsi-ORPNiglodenhydinog€n, s Tkylthialtkipbyanato, cyano,
{AB B'ngrzgg‘;t EBé'T/ Ué@i}-?g%ﬁ@t@@ <Y higf, UBcGaA RA, RENQYaldeubshytuted -4

SO2C -5 alkyl;

Each V is independently selected from the group consisting of C_5 alkyl, CF3, -ORO,

halogen, amino, C1-5 alkylthio, thiocyanato, cyano, -CO2H, -COOC}| .

15 5 alkyl, -COC].5 alkyl, and -SO2C1-5 alkyl;
Each n is independently an integer from one to five;
and the pharmaceutically acceptable salts thereof.

The present invention also relates to pharmaceutical compositions

comprising the compounds of the present invention and a pharmaceutically acceptable
20 carrier.

The present invention also relates to methods for making the
pharmaceutical compositions of the present invention.

The present invention also related to processes and intermediates
useful for making the compounds and pharmaceutical compositions of the present

25  invention.

The present invention also relates to methods for eliciting an estrogen
receptor modulating effect in a mammal in need thereof by administering the
compounds and pharmaceutical compositions of the present invention.

The present invention also relates to methods for eliciting an estrogen

30  receptor antagonizing effect in a mammal in need thereof by administering the
compounds and pharmaceutical compositions of the present invention. The estrogen
receptor antagonizing effect can be either an ERa antagonizing effect, and ER3

antagonizing effect or a mixed ERo and ERf antagonizing effect.



with C1-5 al kyl, CF3, -ORS, halogen, amno, Cl-5 alkylthio, thiocyanato,
cyano, -CO2H, -000C 1-5 alkyl, -COC 1 5 al kyl, - CONV2, -SO/Nv7, and

- SO2C1- 5 ve0 ky82370r both Zs and the nitrogen to whi ch t heyrar@sai2ashed may
be taken 5 together to forma 3-8 nenbered ring, said ring may optionally
contain atons selected fromthe group consisting of carbon, oxygen,

sul fur, and nitrogen, wherein said ring nmay either be saturated or
unsaturated, and the carbon atonms of said ring maybe optionally
substituted with oneTlh@pﬁebfrrem\&:ub(sﬂ iltuentss tsehabd@dof &i@iide Grosh

consi sting amino, Cl-5 al kylthio,
t hi ocyanat O%fu%p@& Il:_?’or]rg r@fg‘ﬁct Inx ng%% rkec?theg%?&lﬂ/ d,\_C}l‘rHli] Ev[m R@O\I\/Z - SCPNV2,
and - SO201CC5“131UIQ9$ dn(Eﬁtélhm\}thl@wllmdememdelmdfyh@ellee@ﬂetdfeﬁhmm”[mbegtg:ro@up

t e #2506 o an era izi LEYigh]
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al kyl ; hef}tFL Q" 4 pnediiie and GREmephigwgeficet om one to five: and the
pharmaceutical | y accep |e§én$aiv‘éﬁtléd'leﬂicﬁ@fatcs-rb%a@lﬁ&ﬁ@m tré NS BF hR¥erR] 20

relates to pharmaceutica sitians  conprisin e conpounds of "t he
present i nv‘gﬁ?ld%ﬁ %ﬁtﬁdg E)% %E W’Z:‘%IW“%\E%@&O‘&SI%@CW% %%?QPP&SIS The
present i nventlhgndeaksoatie, ahécsmtmomtdmd& ffiosidriadeang civer ofthabrrageut i cal
conposi ti ong.Qf 8P F{%stptf tnffias'hg %E'lthQ/QTCLI]L %15@53%58352;[1#%9{1?nrr%o%ﬁﬁlgsgn&el at ed

to processes an | at es
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nmodul ati n efect in a manmmmal her eof by adm nistering
g andnph

ministering the compounds arm'tceutlcal compositions of the present

invention.
The present invention also relates to methods for reducing bone loss,
15 lowering LDL cholesterol levels and eliciting a vasodilatory effect, in a mammal in
need thereof by administering the compounds and pharmaceutical compositions of the
present invention,

DETAILED DESCRIPTION OF THE INVENTION

20 The present invention relates to compounds useful as estrogen receptor
modulators. Compounds of the present invention are described by the following
chemical formula:

R’ ~(CH2)N(2),
O
wherein R1, R2, R3, and R# are each independently selected from the group

25 consisting of hydrogen, C|.5 alkyl, C3.8 cycloalkyl, C2.5 alkenyl, C2_
5 alkynyl, C3-8 cycloalkenyl, phenyl, heteroaryl, heterocyclical, CF3, -
ORO, halogen, C|_5 alkylthio, thiocyanato, cyano, -CO2H, -COOC | -5
alkyl, -COC] -5 alkyl, -CONZ2, -SO2NZ>, and -SO2C|.5 alkyl,
wherein said alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, phenyl,

6 -



conpounds and pharmaceuti cal conpositions of the present invention. The
present invention also relates to nethods for eliciting an estrogen 30
recept or veavagpni zing effect in a mammal i n need thereof PgT/&EMON42735t eri ng
the conmpounds and pharnmaceuti cal conpositions of the present invention.
The estrogen receptor antagonizing effect can be either an ERa

ant agoni zi ng effect, and ER(3 antagonizing effect or a m xed ERa and ER(3
ant agoni zing effect. -5 WO 02/32377 PCT/US01/ 42735 The present invention
al so rel ates to nethdasrbayl. atiegicyilngl @@upﬁwndgemtionfﬁtyeqntmrtutagcwiihz(tng
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agoni zing 5 effect aryp, lm@@ﬁ ERQP(( 1R R 3sa9RphZ) rﬂﬂS@Bﬁ%C% -ua}[lhe present
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cartil age degeneratlQD)sanQﬂWEC@ugak&mn@hﬁwpm&wiw@&&wﬂwdhéa@sﬁzmsﬁncer of
t he breast ut erus or s%ate ot flas

carﬂlova g ease
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restenosis, gynaconmastiy,Cygsgubalkys tibgt [bhenm,lheﬂeﬁ)aqé Het@omcilt&rm}l@)n,

obesity and incont | nepece czh n Ia llf'thn)e‘ﬁ-ﬁ (E}n%tgobfé,a]t?g C’ﬁ‘)qi"—f n(|:§ nli ng the

conmpounds and pharmaceu et ~ rnven . The
presentl0i nvention al so? k)él é?t(é@lﬁdﬂ ﬁﬁét-l%ﬁ‘ézi OSOQ@ZQCM@QS&E@& josy; 15

R R R S R et e S O L I
conposi tions of the ng@@éﬁﬂndﬁv%ﬁﬁuon DETAI LED DESCRI PTI ON OF THE

| NVENTI ON 2R {Eheleptee $i@nt thi RvRiptdonsisiig] @tiesirdeen cOppaiitivensgf ul as estrogen
receptor methoxymethyl, triorganosilyl, C]-5 alkylcarbonyl, alkoxycarbonyl
15 and CONZ2;

Each Z is independently selected from the group consisting of hydrogen, C{.5 alkyl,
trifluoromethyl, wherein said alkyl group can be optionally substituted
with C .5 alkyl, CF3, -ORO, halogen, amino, C|_5 alkylthio,
thiocyanato, cyano, -CO2H, -COOC| .5 alkyl, -COC|_5 alkyl, -

20 CONV?2, -SO2NV?2, and -SO2C| .5 alkyl;
Or both Zs and the nitrogen to which they are attached may be taken
together to form a 3-8 membered ring, said ring may optionally contain
atoms selected from the group conststing of carbon, oxygen, sulfur,
and nitrogen, wherein said ring may either be saturated or unsaturated,

25 and the carbon atoms of said ring maybe optionally substituted with
one to three substituents selected from the group consisting of C|-5

atkyl, CF3, -ORO, halogen, amino, C_5 alkyithio, thiocyanato, cyano,
-CO2H, -COOC| -5 alkyl, -COC .5 alkyl, -CONV2, -SO2NV2, and -
SO2C .5 alkyl;
30  Each V is independently selected from the group consisting of C[-5 alkyl, CF3, -ORO,
halogen, amino, C-5 alkylthio, thiocyanato, cyano, -CO2H, -COOC |-
5 alkyl, -COC1-5 alkyl, and -SO2C}.5 alkyl;
Each n is independently an integer from one to five;

and the pharmaceutically acceptable salts thereof.



nodul at ors. Conpounds of the present invention are described by the
followng chemcal formula: R R YRS R3 XR4 0 -(CH2)nNN(Z)2 wherein RI,
R2, R3, avaora3are each i ndependently selected fromthe gPOPS@B2CIINSI St i ng
of hydrogen, Cl-5 alkyl, C3_8 cycloal kyl, C2_5 alkenyl, C2_ 5 al kynyl,
C3-8 cycl oal kenyl, phenyl, heteroaryl, heterocyclical, CF3, - OR6, hal ogen,
Cl1L 5 al kylthio, thiocyanato, cyano, -CO/H -COOCl 5 aI kyl, -COCI_5 al kyl,
-CONZ2, -SM2Nz2, and -SO2Cl1-5 al kyl, wherein said alkyl, al kenyl, al kynyl ,
cycl oal kyl, cycl oal kenyhe cmbkeﬂidompouﬁis\k\@tﬁb?{)@%?YnVBQ'I'aSrUsﬁfh/(ﬂ@é&‘ﬁ and

het er oar yl v he glrfocycl i cal groups can be optionally substituted with C 1- 5
al kyl, C3-8 cy Fodl kyl, CF3, phenyl, heteroaryl, heterocyclical, -OR6,

hal ogen, amino, Cl-5 lalokyklubi o cottpoondsariabopresyranoenti@ORH, R200D@1d RY al kyl |

-COC1_5 al K\Yé selectddN£em thes?ézggmns?sﬂqo o 0Py EEodh, @éa‘% KD(}/L C? SR@cloclﬁ(yﬁQile‘?t ed

fromth Si al kyl, cycl oa _5 al kenyl,
C2-5 al Ey I‘CR@?,%JQ] 5’5 ‘f”djlﬁfﬂeﬁ heteroaryl heterocycl [ cal gr oups

vvhelrel Pksf“ d groups qa'ﬁmQ@la@@&ﬁc%H@thdsscifQﬁé prtebgn@dwémcth R isxele@dleldtom C3_8
CycCl Oa , roar er am no,
A5 ar ko 1 RIS e (1 FEO R BTR RGf  ng Ry | 0988, °5

al kyl, - CONZrein SO N ps@na be Sﬁbﬁﬁaﬂy 5ukahktyéd wixh a&DH6\{nahao§@ch i ndependent |y
select ed i romhe grqgg) §r8f§§§] ﬁ]&o’%gpo%&dé)xé’t%%%mtsm% 1¥1\lflefn’tlﬁn§$6fo>(|fdléljz%ﬁdal Kyl |

sul fone; R6 is sel ect con
benzyl ,JO selected from the group consisting of hydlogen Ci-5 alkyl benzyl methox ymeth¥l

and triisopropylsilyl.
The present invention also relates to a process for preparing a

compound of formula I

R1
R? Y. R®
R’ | o (CH2N@):

L5
wherein RLis H, F, or Cl;
R2 is H or ORG;
R3 is H or ORO:
20 R4 is H or CH3;

RS is C|.5 alkyl, C3.8 cycloalkyl, C3-8 cycloalkenyl, phenyl. heteroaryl, or
heterocyclical groups wherein said groups can be optionally substituted with C|.5
alkyl, C3.g cycloalkyl, CF3. phenyl, heteroaryl, heterocyclical, -ORO, halogen,
amino, C].5 alkylthio, thiocyanato, cyano, carboxyl (-CO2H), carboalkoxyl (-

25 COOC| 5 alkyl), carbonyl (-COC|-5 alkyl, carboxamido (-CONZ2), sulfonamido (-
SO2NZ3), and sulfonyl (-SO2C -5 alkyl);
RO is H, benzyl. methyl, methoxymethyl, or triisopropylsilyl, with the proviso that
when ORO exists elsewhere, it is chemically differentiable;



met hoxynet hyl, triorganosilyl, Cl1-5 al kyl carbonyl, al koxycarbonyl 15 and
CONZ2; Each Z is independently selected fromthe group consisting of

hydr ogenw@e2/33at kyl , trifluoromethyl, wherein said al kypPChuUSUpI2¢3sN be
optionally substituted with C1 5 alkyl, CF3, -OR6, halogen, am no, Cl-5
al kyl thi o, thiocyanato, cyano, -CO2H, -COOCl-5 al kyl, -COCl-5 al kyl, - 20
CONV2, -S02NV2, and -SO Cl1..5 alkyl; O both Zs and the nitrogen to which
they are attached may be taken together to forma 3-8 nenbered ring, said
ring may opKiwdal hy cadnindkbpendationg|selddaine thef growp tiRisgh@upoc@esisafing of
car bon, oxygﬁﬂﬂkﬁq%gquoﬁgnd nitrogen, wherein said ring may either be
saturated or. unsatura ed?’25 and the carbon atons of said ring maybe
optional |y Stiis? IStinddgn gl sclspiedinm e 8w 9ssiplinmepl ydseeact Bd aflybm t he

ngup consi&Hhmgmﬁmhﬁlwﬁmﬁﬁiﬁylngﬁﬁamfﬁﬁﬁmcﬁﬁbﬂ%@%mb?ﬁh?@wmﬁﬁceéalkégépkg,
t hi ocyanat o, Gyano, ~sLCPH, - COOCL-5 al ky| . - a . = , - ,
and - scecl U8y la?E% -0 %éecgzélgéﬁ”’\?rqlgo’icrsid%ﬁléﬁﬂl@ﬁt‘I%%é”@?“é%tcéﬁé“q’ ref2the group

consi sting ©6P0C15 blkal, k§OC |GFakyk GRBN V2 hangevy, «aadi-80pCEL Bkl kyl t hi o,

t hi ocyanat o, . . H, - . al kyl , - 1-5 al kyl, and -SO C 1-5
al ky - EachOh VB2 ol HRe oans b e A einge ook ke Piia fowe

phar maceut i a8 iyeraboeptiaplsaidiatg say bpi@afly contdin\Md B4 BRBLTF RETHUSOLH 42735
In one clas f.cO S h e Jdnvention, s OX n..and Y is
Sul fur. i e TRAMIE ofech SuRE AL U ol TR B k% Rs and R
are sel Kbt etiifrptedrt Hesafjrdap andried earbangatemns hiye dyen maghe bptainkily, C3_8

cycl oal kyl , suBitithted with C]-5 alkyl, CF3, -ORO, halogen, amino, C|.5 alkylthio, thiocyanato,

cyano, -CO2H, -COOC| -5 alkyl, -COC|_5 alkyl, -CONV?2, -SO2NV2, and -SO2C] -5
alkyl;
Each V is independently selected from the group consisting of C|_5 alkyl, CF3, -ORO0,
15 halogen, amino, C]-5 alkylthio, thiocyanato, cyano, -CO2H, -COOC| _5 alkyl, -
COC|-5 alkyl, and -SO2C] -5 alkyl;
n is an integer from one to five;
and the stereoisomer is cis;
or a pharmaceutically acceptable salt thereof,
20 comprising the steps of
a) reacting a compound of formula II with a compound of formula III
under basic conditions

R* OR®
I M

to form a compound of formula IV



5 al kenyl, C1_5 al kynyl, -OR6 and hal ogen. In one class of conpounds of the
present invention R5 is selected from the group consisting of C3-8

cycl oal kywo opbesmyl , heteroaryl and heterocyclical groups P@heEs&/41735ai d
groups can be optionally substituted with -OR6 and hal ogen. In one class of
conpounds of the present invention, R6 is preferably 10 selected fromthe
group consisting of hydrogen, C _5 al kyl, benzyl, nethoxynethyl and
triisopropylsilyl. The present invention also relates to a process for
preparing a conpound of formAa IxR ::: R4/ 0 (CH)NN(Z)2 1; 15
wherein RLis H F, or d, RAis/Hor OR6; R3is Hor ORG; 20 Rd is H or
CH3; R5 is C15alkyl C358 ¢ aIkI, 3_8 cycl oal kenyl , phenyl,

het eroaryl, or heterocycﬁl cal yup gtein said groups can be optionally
substituted with C | 5 alkyl, 38 cyI oal kyl, CF3, phenyl, heteroaryl,

het er ocyclical, -OR6, hal ogerpq2 rpﬂng Cl _5~al kylthi 0o, thiocyanato, cyano,
carboxyl (-COX2H), carboal koxyl ( 25 kyl), carbonyl (-COCl_5

al kyl , carboxam do (-CONz2), sulfonam do SQ2Nz2) , and sul fonyl (- -S2CL_5
alkyl); R6 is H benzyl, nethyl, n&thoxynet yI OBr triisopropylsilyl, with
the proviso that when OR6 exists el sewhere, it is chen cally
differentiable; -8

b) cyclizing 1V, of step a, under acidic conditions in the presence of a reducing agent,

to provide the cis compound of formula V

5
R
R® YR’
R° xj;ij\
R
OR®
\'
¢) removing the protecting group RO to yield the substituted phenol of formula VI
R’
> 5
R Y. R
R® X
R
10

d) alkylating the substituted phenol of formula VI, from step ¢, with a reagent,
HO(CH2)nN(Z)2, lo give a compound of formula I

- 10 -



WO 02/ 32377 PCT/ US01/ 42735 X and Y are each independently selected from
the group consisting of oxygen, sulfur, sulfoxide and sulfone; Each Z is
i ndependavo by3set ected fromthe group consisting of hydropenwus@/47s al kyl
trifluoronethyl, wherein said al kyl group can be optionally substituted
with C1-5 5 alkyl, CF3, -OR6, halogen, amno, C1,-5 al kylthio,

t hi ocyanato, cyano, -CO7H, - 000Cl.-5 al kyl, -COCl-5 al kyl, -CONV2,
-S2NV2, and -S02Cl1-5 al kyl; O both Zs and the nitrogen to which they are
attached may be taken together'to form a 3-8 nenbered ring, said ring my
optionally contain atons_sel e¢ted from td¥e group consisting of carbon,
oxygen, sulfur, and nitr wher'ei ps aid ring may either be 10 saturated
or unsaturated, and the car
substituted with Cl-5 al ky

¥al ogen, am no, Cl-5 al kylthi o,

t hi ocyanato, cyano, - H, -COCl -5 al kyl, -CONv2, -S02Nv2,
and -S02C1-5 al kyl; Each V i B i ndepend gﬁ[&@pg@z&;on1the group
consisting of Cl1-5 alkyl, CF3, -ORS, 15 hal am no, Cl-5 al kylthio,

t hi ocyanat o, cyano, -CIYFL - COOC1-5 al kyl, - 0001 5 al kyl, and- SO2C1-5
alkyl; nis an integer fromone to five; and the st er eoi somer is cis; or a
phar maceutical ly acceptable salt thereof, 20 conprising the steps of a)
reacting a conpound of formula 11 with a conpound of forrmula Il under

basi ¢ condi é)ir%&/iﬁé cith% pYMe&Tng%rm%gfr&lﬁ' I,Ofrém% d, to afford either a compound

5  of formula VIII or a compound of formula IX

R1
HO Y _sR>—(OR®
R X
R* v o (CH2N(@)2
R1
R°0 Yo _oR°>~—(OH)
R® X
R* o (CHaIN(Z):
IX

f) removing the remaining protecting group from either VIII or IX, from step e, to
give a compound of formula I.

10 The present invention also relates to a process for preparing a
compound of formula ID

-11-



1 11l 25 to forma conpound of fornmula IV -9 WD 02/32377 PCT/ US01/ 42735
RA XHR3/ \ YRS R RLO\ VOB | b) cyclizing IV, of step a, under
acidic comaoyssms in the presence of a reducing agent, tpCpUSM/4e3sthe cis
compound of formula V5 R R YR5 C\ RB/ XR4/ 1, OR6 V c) renoving
the protecting group R6 to yield the substituted phenol of formula VI R R2

YRS R3/ X R4 VI OH
1 OH
R
HO Sj"\\\©/

RS Oy
4
R O/\/N

(+) - ID

wherein R1 is H, F, or Cl;
R3is H;
5 R4isHorCH3;
and the stereoisomer is cis;
and the optical isomer is dextrorotatory (+), having the absolute configuration: (28,
3R);

10 or a pharmaceutically acceptable salt thereof,

comprising the steps of

a) reacting a compound of formula IID with a compound of formula
IIID under basic conditions

OTIPS
BnO SH Br O
: :OH 0 O
D oH

L5 11]»)

to form a compound of formula [IVD



10 d) al kylating the substituted phenol of fornmula VI, fromstep ¢, with a
reagent, HOQ(CH2)nN(Z)2, to give a conpound of formula | -10 WD 02/ 32377
PCT/ USO1MQB3R37RL ::: R4 0 i (CH2)nNN(Z)2 e) renovi ng eitheT/UponL2esst i ng
group froml, fromstep d, to afford either a conpound 5 of formula VIII
or a compound of formula IXRL HO\ Y R5--(OR6) R3/ X\ R4 VIII / O
-(CH2)AN(2)2 RLR\ YR5-(OH) R/ X\ R4/ 0 ~(CH)nN(2Z)2 11X f)
renoving the renmai ning protecting group fromeither VIII or I X, fromstep
e, to give a conpound of formula ®H 10 The pre |nvent| on also rel ates

to a process for pr epar| ng a ound of U B 11 WO 02/ 32377
PCT/ US01/ 42735 1 /

b) cyclizing IVD, of step a, under acidic conditions in the presence of a reducing

agent to provide the racemic, cis compound of formula VD

OTIPS
O\C[S O
"
OH
VD

5
c) performing a chiral chromatography with VD, from step b, to resolve the
enantiomeric forms to provide the dextrorotatory (+) isomer VID;
OTIPS
O Sj‘\\\\©/
: : :O "/)/
OH
(+)-VID
10

d) alkylating the dexirorotatory (+) isomer VID, from step ¢, with 1-piperidineethanol
to give a compound of formula VIID

- 13-



HOSOH RBO X4 RN (+) - IDwherein Rl is H F, or d; R3is H 5 R4
i sHor CH3; and the stereoisoner is cis; and the optical isoner is

dext r or otve®@ 02/323(#) , havi ng the absol ute configuration: (2BCT/USRY427350 or a
pharmaceutically acceptable salt thereof, conprising the steps of a)
reacting a conmpound of formula IID with a conpound of formula HI D under
basic conditions Ol PS BnOSHBr OHOIIDOH t5 111D to forma conpound
of fornmula IVD 12 WD 02/ 32377 PCT/US01/ 42735 OH OTIPS S BnO O

OTIPS
BnO S Q\\\\©
C[OJ,,,@ »
O/\/ N

VIID

e) removing either protecting group from VIID, from step d. to afford either a
5 compound of formula VHID or a compound of formula IXD

OTIPS
HO S Q\\\\©/
\C[Oj "u/©\ O
O/\/ N

VIlID

OH
BnO S ‘\\\\©/
@O}”’@ 9
o~ N

IXD

f) removing the remaining protecting group from either VIID or IXD, from step e, to
give a compound of formula I.
10
The present invention also comprises a process according for preparing

a compound of formula IE

- 14 -



OH VD b) cyclizing IVD, of step a, under acidic conditions in the
presence of a reducing agent to provide the racemc, cis conpound of
formula WD WMABPS BnOS OH 5 VD c) performing a chiral BOroset4gisaphy
with VD, fromstep b, to resolve the enantioneric forns to provide the
dextrorotatory (+) isomer VID, / Ol PS BnOS,,,,\ OH (+)-VID 10 d)

al kylating the dextrorotatory (+) isomer VID, fromstep c, with

1- pi peridi neethanol to give a conpound of formula VILD -13 WO 02/ 32377
PCT/ US01/ 42735 OTIPS BnOS ,\ '\ VMID r giovi ng either protecting group
fromVilD, fromstep d, to afRbrd eithg conmpound of formula VIIID or a
conpound of formul a IXDHCS)TI P HSO\\\

i Oj%@ 9
4
R O/\/N

R1 is selected from the group consisting of H, F, or Cl;
R3 and R4 are each H;
5  R7is selected from the group consisting of H or OH;

wherein

the stereoisomer is cis, and the optical isomer is dextrorotatory (+), having the
absolute configuration (25, 3R);
or a pharmaceutically acceptable salt thereof
comprising the steps of
10
a) reacting a compound of formula IIE with a compound of formula
ITIE under basic conditions

R R
BnO SH Br O
OH o) O
HE OR®

15
to form a compound of formula IVE

- 15 -



/ OH BnOS N IXDf) renoving the remaining protecting group fromeither
VILID or I XD, fromstep e, to give a conpound of Fornula I. 10 The present
i nvent i ow@bxse3conpri ses a process accordi ng for prepari npCT/@Sewpsund of
formula IE - 14 WD 02/32377 PCT/US01/42735 R~ RHOS R3O KR4 (+)-I1E
wherein RL is selected fromthe group consisting of H F, or d; R3 and R4
are each H 5 R7 is selected fromthe group consisting of Hor OH the
stereoi somer is cis, and the optical isomer is dextrorotatory (+), having
the absolute configuration (2S, 3R)H or a phar nﬁaeuti cally acceptable salt
thereof conprising the steps o a) reagting a conpound of fornula HE
with a conpound of fornula

b) cyclizing IVE, of step a, under acidic conditions in the presence of a reducing

agent to provide the racemic, ¢is compound of formula VE

5
R’
R‘I
BnO S -
T
OR®
VE
¢) selectively removing the protecting group of VE, from step b, to yield the
substituted phenol of formula VIE
R
BnO
10

d) alkylating the substituted phenol of formula VIE, from step ¢, with 1-
piperidineethanol to give a compound of formula VIIE

- 16 -



| HE under basic conditions RLR BnOSHBr OHOIIEOR% IIIE 15 to forma
conmpound of formula I VE 15 WD 02/ 32377 PCT/US01/42735 OHR7 S BnORL O
OR6 | VEWY owyaslit zi ng | VE, of step a, under acidic conditPONESIIM2UISe
presence of a reducing agent to provide the racemc, cis conpound of
formula VE5 RL R7 BnOS OOR6 VE c) selectively renoving the protecting
group of VE, fromstep b, to yield the substituted phenol of fornula VIE

RL R BnOS
1 R’
R
oﬁs g
"L )
O/\/N

VIIE

e) removing either protecting group from VIIE to afford either a compound of
formula VIIIE or a compound of formula IXE

J{OTPS
o> N

VIIIE

gl

f) removing the remaining protecting group from either VIII or IX, from step e, to

provide racemic I.

g) performing a resolution of the enantiomeric forms of I to provide the dextrorotatory
10 (+)isomer I, having the (2S, 3R) absolute configuration.
The present invention also relates to novel intermediates useful for
preparing compounds and compositions described herein, i.e compounds of formula I,

IA.IB, IC, ID and IE.
An emobidment of the invention is an intermediate of the formula:

- 17 -



~ O\ OH VIEto d) alkylating the substituted phenol of formula VIE, from
step ¢, with |- piperidineethanol to give a conpound of formula VITE -16 WO
02/ 32377 WA@W/81301/ 42735 R7 RL BnOS O i N VIIE e) renosimgrisi t her

protecting group fromVIIE to afford either a conpound of fornula VIIIE or
a conmpound of formula IXER OINPS HOS OO NJ VIIIERL OH BhnhOS/ O

[ Gbi N 5 |IXE

R S R®

OR®

wherein R} is H, F, or CI;
R2 is H or ORO;
R3 is H or ORO;
5 R4 is H or CH3;

R3is C].5 alkyl, C3-g cycloalkyl, C3-8 cycloalkenyl, phenyl, heteroaryl, or
heterocyclical groups wherein said groups can be optionally substituted
with CJ-5 alkyl, C3.g cycloalkyl, CF3, phenyl, heteroaryl,
heterocyclical, -ORO, halogen, amino, C|_5 alkylthio, thiocyanato,

10 cyano, carboxyl (-CO2H), carboalkoxyl (-COOC|_5 alkyl), carbonyl (-
COC]-5 alkyl, carboxamido (-CONZ»), sulfonamido (-SO2NZ»), and
sulfonyl (-SO2C]_5 alkyl);

RO is H, benzyl, methyl, methoxymethyl, or trisopropylsilyl, with the proviso
that when ORO exists elsewhere, it is chemically differentiable;

15 Each Z is independently selected from the group consisting of hydrogen, C|.5
alkyl, triflucromethyl, wherein said alkyl group can be optionally
substituted with C|_5 alkyl, CF3, -OR0, halogen, amino, C|_5
alkylthio, thiocyanato, cyano, -CO2H, -COOC| -5 alkyl, -COC|_5
alkyl, -CONV2, -SO2NV2, and -SO2C| -5 alkyl;

20 Or both Zs and the nitrogen to which they are attached may be taken
together to form a 3-8 membered ring, said ring may optionally contain
atoms selected from the group consisting of carbon, oxygen, sulfur,
and nitrogen, wherein said ring may either be saturated or unsaturated,
and the carbon atoms of said ring maybe optionally substituted with

25 Ci-5 alkyl, CF3, -ORO, halogen, amino, C] -5 alkylthio, thiocyanato,
cyano, -CO2H, -COOC|_5 alkyl, -COC|.5 alkyl, -CONV2, -SO2NV?2,
and -SO2C|.5 alkyl:

- 18-



f) renmoving the remaining protecting group fromeither VII1 or I X from
step e, to provide racemc |I. g) performng a resolution of the

enanti oma¥® 02/83rhs of I1to provide the dextrorotatory 10 Pe)/USGINIEIS |,
having the (2S, 3R) absolute configuration. The present invention also
relates to novel internediates useful for preparing conpounds and
conpositions descri bed herein, i.e conmpounds of formula I, 1A 1B, IC ID
and I E. An enobidnment of the invention is an internediate of the fornula:

-17 WO 02/ @éﬂ/ EW&&&%@&%&%Z@%C&IB% ®e Eﬁ)up%%n@tjrﬁ%l% anP"c?ng‘-cﬁkoj s H,
F, or d; RRis Hor OR6; R3is Hor OR6, 5 R4isHor - RSis Cl-5 al kyl,
C3-8 cycl oal kyl, C3- §4¢3EEN gHMRRry| -5 WHHEARIA- thiferar8ai . -5P2Hhet@P8dycl i cal
groups wherein sai d gf gups-©a0 Beliopti@nabhy syhgylituted wth C1-5 al kyl,
C3-8 cycl oal kyl, CF3, phenyl, heteroaryl, heterocyclical, -OR6, hal ogen,
amino, Cl1-5 al kyl t hi o’NURTEEPaHERE Of Biedywngon carbBigymediniecs Hye,

car boal koxybrfn@OOCL_5 al kyl), carbonyl (- COCl-5 al kyl, carboxam do (-CO
*Z2), sul fonam do (-SO7Nz2), and sulfonyl (-SO?-Cl-5 alkyl); R6 is H,
benzyl, nethyl, nethoxynethyl, ROf trisopropylsilyl, with the proviso

R? S R®
(+) -
R® O
R* O/\/ N

wherein R1 is H, F, or Cl;

R2 is H or ORO;

R3 is H or ORO;

10 R4 is H or CH3;

RS is C1_5 alkyl, C3.g cycloalkyl, C3_8 cycloalkenyl, phenyl, heteroaryl, or
heterocyclical groups wherein said groups can be optionally substituted
with C]_5 alkyl, C3.8 cycloalkyl, CF3, phenyl, heteroaryl,
heterocyclical, -ORO, halogen, amino, C].5 alkylthio, thiocyanato,

15 cyano, carboxyl (-CO2H), carboalkoxyl (-COOC] -5 alkyl), carbonyl (-
COC] .5 alkyl, carboxamido (-CONZ2), sulfonamido (-SO2NZ>), and
sulfonyl (-SO2C| -5 alkyl):

RO is H, benzyl, methyl, methoxymethyl, or triisopropylsilyl, with the proviso
that when ORO exists elsewhere, it is chemically differentiable;

20 Each Z is independently selected from the group consisting of hydrogen, C1.5
alkyl, trifluoromethyl, wherein said alkyl group can be optionally
substituted with C]-5 alkyl, CF3, -ORO, halogen, amino, C{.5
alkylthio, thiocyanato, cyano, -CO2H, -COOC | _5 alkyl, -COC]_5
alkyl, -CONV2, -SO2NV9, and -SO2C| -5 alkyl;

25 Or both Zs may be taken together form a 3-8 membered ring, said ring
may optionally contain atoms selected from the group consisting of
carbon, oxygen, sulfur, and nitrogen, wherein said ring may either be
saturated or unsaturated, and the carbon atoms of said ring maybe
optionally substituted with C_5 alkyl, CF3, -ORO0, halogen, amino,

- 19-



that when OR6 exists el sewhere, it is chemcally differentiable; 15 Each Z
is independently selected fromthe group consisting of hydrogen, Cl-5

al kyl , tweébussohet hyl, wherein said al kyl group can be opCT/oR@l42y35
substituted with C1-5 al kyl, CF3, -OR6, hal ogen, am no, Cl1-5 alkylthio,

t hi ocyanat o, cyano, -CO2H, -COCCl-5 alkyl, -COC 1-5 al kyl, -CONV2,
-S2NV2, and -S2C1--5 alkyl; 20 O both Zs and the nitrogen to which they
are attached may be taken together to forma 3-8 nenbered ring, said ring
may optionally cont al@n saﬁlqrmlcsﬁtlemxedofcryamtﬁé)vg{ edpOLons hisyi, NGOGT - car bon,

oxygen, sulfur, and dl ¥b9(§BNWe§(?;#I{J1V§ |dg| ébg@MrIg%]<ﬁlther be saturated or

unsat ur at ed, and t he optionally
substi t ut edEwbt\h1s26d@mnc5%nallylsyﬂ0<;te¢ﬁ®m thorBuplrahgerg ofdhi-aalkyCLH. £DRYI t hi o,

thi ocyanato, " cyano, 5 GTH o EOOST 8 kL 1o OORks SRyl PR - STV,
and -SCRC 1-5 al kyl : h-‘qlgsg%\%‘m’ 153 cT)/d §gReinby oogHb B¥eC

i ndependent | y sel ect eddlErlorrPheé- @lbﬂp“f@oﬁ@r’&lrﬁﬁkﬂf C 1-5 al kyI CF3, - ORs,

hal ogen, ami no, C 1-5 1 i Qteri Fthe cooL I- 5
al kyl, -COCL 5 al kyl , A’%tﬁé/e?m%’mm Emg@é&%?ﬁ%?ﬂer%o rrgaendt of the

i nvent i on iTAWA] nt er medi ate of the 5forrru|a RL RR SRS RO 4N
wherein RLis H F, or d: R is Hor ORG;

wherein R1 is H, F, or Cl;

10 RO is H, benzyl, methyl, methoxymethyl, or triisopropylsilyl, with the proviso
that all existing RO groups are chemically differentiable.

Another embodiment of the invention is an intermediate of the

5

wherein R1 is H. F. or CI;
RO is H, benzyl, methyl, methoxymethyl, or trisopropylsilyl, with the proviso

formula:

15

that all existing RO groups are chemically differentiable.
Another embodiment of the invention is an intermediate of the
20  formula:

290 -



R3 isHorOR6; 10 R4 is Hor CH3; R5 is Cl1_5 alkyl, C3-8 cycloal kyl, C3-8
cycl oal kenyl, phenyl, heteroaryl, or heterocyclical groups wherein said
groups cavobz3sptionally substituted with CL_5 al kyl, C3r@8ragelaaiskyl ,
CF3, phenyl, heteroaryl, heterocyclical, -OR6, halogen, am no, Cl_5

al kyl thi o, thiocyanato, 15 cyano, carboxyl (-CO2H), carboal koxyl (-COOCl-5
al kyl), carbonyl (- COCl1-5 al kyl, carboxam do (-CONZ2), sulfonam do
(-SM@2Nz2), and sulfonyl (-SQ2C1_5 alkyl); R6 is H, benzyl, nethyl,

met hoxynmet hyl, or triisopropylsilylgtwith the proviso that when OR6 exists
el sewhere, it is chemcally differentiable; %ﬁsEach Z is independently

sel ected fromthe group consi g 2 o@ , Cl1-5 alkyl,
trifluoronethyl, wherein sdid- alk‘ oup [can be optionally substituted
with CL-5 alkyl, CF3, -OR6, h v, CIRQ al kyl t hi o, thiocyanato,
cyano, - CO?H, - COOCL- 5 al kyl, CIIH al kyl CONV2, -SO2NV2, and

-SO?-Cl -5 alkyl; 25 O both Zs may B% t aken gether forma 3-8 nenbered
ring, said ring may optionally contain atons selé@F%d fromthe group
conS|st|ng of carbon, oxygen, sulfur, and nitrogen, wherein said ring may
ei t her saturated or unsaturated, and the carbon atonms of said ring
maybe opt| I tuted with Ct-5 alkyl, CF3, -0OR6, hal ogen, am no,
19 WO OZISZ%Q% ké% ggf?ﬁ&%%S C 1-5 al kylthi o, thiocyanato, cyano, -CO2H,
-COOC 1-5 al kyl , R2@Og or OR:al kyl , - CONV2, -SO7NV2, and - SO?CL, -5 al kyl .
Each V is |ndepepg¢§gkycﬁgiected fron1the group consisting of C1 5 al kyl,
CF3, -OCRS, hanEg Hankgg Cl -5 al kylthio, thiocyanato, cyano, -COrH,
-cooL | - 15

R is C|.5 alkyl, C3.8 cycloalkyl, C3-8 cycloalkenyl, phenyl, heteroaryl, or
heterocyclical groups wherein said groups can be optionally substituted
with C|.5 alkyl, C3_g cycloalkyl, CF3, phenyl, heteroaryl,

10 heterocyclical, -OR®, halogen, amino, C|_5 alkylthio, thiocyanato,
cyano, carboxyl (-CO2H), carboalkoxyl (-COOC|.5 alkyl), carbonyl (-
COC]-5 alkyl, carboxamido (-CONZ?2), sulfonamido (-SO2NZ2). and
sulfonyl (-SO2C]_5 alkyl):

RO is H, benzyl, methyl, methoxymethyl, or triisopropylsilyl, with the proviso

15 that when ORO exists elsewhere, it is chemically differentiable;

Each Z is independently selected from the group consisting of hydrogen, C|_5
alkyl, trifluoromethyl, wherein said alkyl group can be optionally
substituted with CJ.5 alkyl, CF3, -ORO, halogen, amino, C|_5
alkylthio, thiocyanato, cyano, -CO2H, -COOC]_5 alkyl, -COC|.5

20 alkyl, -CONV2, -SO2NV2, and -SO2C -5 alkyl;
Or both Zs and the nitrogen to which they are attached may be taken to
together form a 3-8 membered ring, said ring may optionally contain
atoms selected from the group consisting of carbon, oxygen, sulfur,
and nitrogen, wherein said ring may either be saturated or unsaturated,

25 and the carbon atoms of said ring maybe optionally substituted with
C1-5 alkyl, CF3, -OR6, halogen, amino, C1_5 alkylthio, thiocyanato,
cyano, -CO2H, -COOC | _5 alkyl, -COC|_5 alkyl, -CONV7, -SO2NV?,
and -SO2C -5 alkyl;



5 5 alkyl, -COC 1-5 al kyl, and -SQ2C 1-5 al kyl. Anot her enbodi nent of the
invention is an internediate of the fornmula: R9 OR6 R60O S OR6 wherein
Rl is H WOous23¢t; 10 R6 is H benzyl, nmethyl, methoxymethgl/US@r42735
triisopropylsilyl, with the proviso that all existing R6 groups are
chemcally differentiable. Another enbodinent of the invention is an
internmediate of the formula: R~ OR6 RsOS/ O 15 wherein Rl is H F, or
Cl; R6 is H benzyl, nmethyl, nethoxynethyl, or trisopropylsilyl, with the

proviso thghcravls ﬁ}%lb]%nki@ﬂl)&@lsg[e‘aq%n HeSr Sﬂ?&rﬁ%} ihY ogt fseﬂ@ﬁt%ﬁ%" BreANOt her

enbodi nent of the invention is an internediate o -20 WO
02/ 32377 PCT/ US01/ 4273508 appnosC -l Ry thighigeyanng 0 RML‘WO?H -COOC|.-

5 alkyl, -COC].5 alkyl, and -SO2C .5 alkyl.

Another embodiment of the invention is an intermediate of the
5 formula;
wherein Rl is H, F, or Cl;

RT
"j"”@
OR®

RO is H, benzyl, methyl, methoxymethyl, or triisopropylsilyl, with the proviso
that all existing RO groups are chemically differentiable.

OR®

Another embodiment of the present invention is an intermediate of of

- OR®
RBO S ‘\\\\©/
() - j
T
O/\/ N

RO is H, benzyl, methyl, methoxymethyl, or triisopropylsilyl. with the proviso
that all existing RO groups are chemically differentiable.

10 the formula:

wherein Rl is H, F, or Cl:

15 Non-limiting examples of the present invention include:

-0 _



wherein Rl is H F, or d; RRis Hor OR6; 5 R3is Hor ORG6; R4 is
HorCH3; R5 is Cl1L 5 alkyl, C3-8 cycloal kyl, C3_8 cycl oal kenyl, phenyl,

het er oar WO om8237het er ocycl i cal groups wherein said gr oupsPCEHUSHIA2035t | onal | y
substituted with C1 5 alkyl, C3_8 cycloal kyl, CF3, phenyl, heteroaryl, 10
het erocyclical, -OR6, hal ogen, amno, Cl1_5 al kylthio, thiocyanato, cyano,
carboxyl (-COX2H), carboal koxyl (-COOCl-5 al kyl), carbonyl (- 0001-5 al kyl,
car boxam do (-CONz2), sulfonam do (-SO2Nz2), and sul fonyl (-S02Cl-5

alkyl); R6 is H benzyl, methyl, methoxyet®l, or triisopropylsilyl, wth
the proviso 15 that when OR6 exi sts ere it is chemcally
differentiable; Each Z i $1Pndepe el ected fromthe group consisting
of hydrogen, Cl1-5 alkyk)-tri or 0 thyI, wherein said al kyl group can be
optionally substituted with k CF3, - hal ogen, am no, 01.5
al kyl t hi o, thiocyanato, cyano, CO?H @O 1- [\}<y , -COC1l-5 20 al kyl,
-CONV2, -SOr’NV2, and -SQ2C 1-5 al kyl ; badh Zs' and the nitrogen to Whl ch
they are attached may be taken to togeliherQFHorma 3-8 nmenbered ring, said

ring may optionally contain atons sel ed fromthe group consisting of
carbon, oxygen, sulfur, HOd pidr®@en'swherein said ring may either be
saturated or unsaturateéd,- 25 i i

optionally substituted with at 'k CF3, - ~ hal ogen, am no, Cl-5
al kyl thi o, thiocyanato, cyano, - nrﬁo 1-5 kytCHEOC1-5 al kyl
-CONV2, -SOrNV2, and -SQ2CI_5 al kyl; >2T >0 >
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WO 02/ 32377 PCT/ US01/ 42735 Each V is independently selected fromthe group
consisting 01'C 1-5 al kyl, CF3, -0OR6, halogen, amno, C -5 alkylthio,

t hi ocyanav@2/gano, -CO?l-1, -CO00 i . 5 alkyl, -COC 1-5prarkgér/42a35d - SO2C
1 5 alkyl. Another enbodinent of the invention is an internediate of the 5
formula: wherein Rl is H F, or d; RL/ OR6 RGOS 0) / OR6 R6 is H,
benzyl, nethyl, nmethoxynethyl, or triisopropylsilyl, with the proviso that
all existing R6 groups are chemcally differentiable. Another enbodi nent of
the present invention is an internegiate of of 10 the formula: OR6 Rl /
RGOS (+) N ao----i_wherein Rl i F, or d; R6 is H benzyl, nethyl,
met hoxynmet hyl , or trifTsoepro %'»y dthe proviso that all existing R6

~nt2%b 1,
'3

groups are chem callit)y dif Non-limting exanples of the

present invention include: @\PCT/ USQ@Z?BS /| OHHO/ S \\
|
O/\/N
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An embodiment of the invention is a method of eliciting an estrogen
receptor modulating effect in a mammal in need thereof, comprising administering to
the mammal a therapeutically effective amount of any of the compounds or any of the

5  above pharmaceutical compositions described above.

A class of the embodiment is the method wherein the estrogen receptor
modulating effect is an antagonizing effect.

A subclass of the embodiment is the method wherein the estrogen
receptor is an ERa. receptor.



N~/i /[ p~\.i CH2CH3 (+) / "Il HO\ S\ I &4 / O,,I \ CH3 CH2ZCH HO S
"\ \ OH (+) 0 NCH3 An enbodinment of the invention is a method of
elicitingvan2/astTogen receptor nodulating effect in a nmp@BUSIIM2AEed

t hereof, conprising admnistering to the mammal a therapeutically
effective anmount of any of the conpounds or any of the 5 above _ _
pharmaceutical conpositions described above. A class of the enbodinent is
t he net hod wherein the estrogen receptor nodulating effect is an

ant agoni zi ng effect. A subel &a1$)Slu@5foﬂth@crﬁg%tﬁ%ﬁ%ig}t%dé@%ﬁybg &‘4’?%@8@‘/@\22% gi nAt he
estrogen receptor is an E eceptor. - _

secong subc%'s(gg%fccflﬂgl &b |¢réﬁct0pfoé‘ the method wherein the estrogen
receptor is an ERf3 rédbptonhclasbhihedndubohas s é mdnl@mb@dmméstlgg%ﬂRge g
nmet hod wher gi.p.it.h g n. . rec I ( b N eff_e,c,ols,aom__e ~an
ERj 3 recept gérc Ell331tgr)11t lﬁg%ﬂ%@%gme& kedc]?]&teg E@gﬁ}oﬁ%ﬁ c]fg'%te TG E‘f:ﬁgfz&ﬁ’t%l}éftnent i s
the net hbd wherein t h& se&Qndggess of the embodiment is the method wherein the estrogen

receptor modulating effect 1s an agonizing effect.

A subclass of the embodiment is the method wherein the estrogen
receptor 1s an ERc receptor.

A second subclass of the embodiment is the method wherein the

10 estrogen receptor is an ERf receptor.

A third subclass of the embodiment is the method wherein the estrogen
receptor modulating effect is a mixed ERc and ERf3 receptor agonizing effect.

Another embodiment of the invention is a method of treating or
preventing post-menopausal osteoporosis in a mammal in need thereof by

15 administering to the mammal a therapeutically effective amount of any of the
compounds or pharmaceutical compositions described above.

Another embodiment of the invention is a method of treating or
preventing uterine fibroids in a mammal in need thereof by administering to the
mammal a therapeutically effective amount of any of the compounds or

20 pharmaceutical compositions described above.

Another embodiment of the invention is a method of treating or
preventing restenosis in a mammal in need thereof by administering to the mammal a
therapeutically effective amount of any of the compounds or pharmaceutical
compositions described above.

O]
i

Another embodiment of the invention is a method of treating or
preventing endometriosis in a mammal in need thereof by administering to the
mammal a therapeutically effective amount of any of the compounds or
pharmaceutical compositions described above.

Another embodiment of the invention is a method of treating or
30 preventing hyperlipidemia in a mammal in need thereof by administering to the
mammal a therapeutically effective amount of any of the compounds or
pharmaceutical compositions described above.

Exemplifying the invention is a pharmaceutical composition
comprising any of the compounds described above and a pharmaceutically acceptable

35 carrier. Also exemplifying the invention is a pharmaceutical composition made by

-~ 34 -



receptor nodul ating effect is an agoni zing effect. A subclass of the

enbodi nent is the nethod wherein the estrogen receptor is an ERa receptor.
A second wobzsa3s of the enbodi ment is the nethod wherei nPCH®ES01102738st r ogen
receptor is an ER(3 receptor. A third subclass of the enbodinent is the

met hod wherein the estrogen receptor nodul ating effect is a mxed ERa and
ER(3 receptor agoni zing effect. Another enbodi nent of the invention is a
met hod of treating or preventing post-nenopausal osteoporosis in a mamral
in need thenﬁmﬂﬁhyomﬁyauﬂtnbmp@HMB@ckEWhhebmmnmah;ﬁdmh&eam@MQMCamtwm

ef f ecti ve ampunt, of, a0, LAR. EompaUnds oL RharMRCeNt .ol conposi ti ons

descri bed above. enbo Avention v
treating or(Iwnﬁvwnvwn@PUMBgP@mbﬂmmgobdélhmunnmnmﬁawmpnhnbéwvchedeof by

adninisterigg“hgdknguﬂpaga%(mﬁaghﬁ&apeutlcalIy effective anount of any of
S

t he conpoun euti cal conpositions described above, Another
enbodi meAt of the |nve‘ﬁt‘i‘@heﬁ%ﬂp&fﬁﬁgIﬁ‘%?d'”&i‘fmltoﬁé%ihﬁh@e B anypif dleprmpgynds

restenosi s ides@itFanmBle inthgefarkhied 604 rnla&ncaﬂemrfbxsmq@wentgqetneaﬁch@ mammal a

t her apeuti cal | ffective anpunt of an B% C HEPE? ﬁv ceuti cal
conp05|t|on§”8%?§PF8g8“§389§mlﬁgrﬁﬁBFﬁ f lﬁ%ef BHYI®n is a
nmet hod of tnbahhmgﬁ@rmtmfmmemhnmgfmadom@bmmhsbsnmadahﬂ&nnﬂk:mapmemﬁ1Mhereof
o Sl RBgc R in RO &, A AL EBE b Pl RbRY R BURHRIBE oY

of the conmpounds ositrons escrlb ANOt her
enbodi neAt dfactiies, |cw\vlé4$ﬁ|degﬁnﬁ§1t19nnfmdﬁwh&818t plgring Agroot disgoe grease paricay

hyper | i pi demtalﬂ&aﬁca&mhte can&e%ttffaﬁ{eg% &Mv@&ﬂhﬁﬂ@a@é iAot Qe mammal
a therapeutically effective ggp@nt 0 e conpounds or

phar maceut i ﬁlgméla lagfitlpplaﬁ,sfle ACBWI%B/G\?&OFCECI IeStel’lOSlS vascular smooth

muscle cell proliferation, incontinence, and/or disorders related to estrogen
functioning.

15 The present invention is also directed to combinations of any of the
compounds or any of the pharmaceutical compositions described above with one or
more agents useful in the prevention or treatment of osteoporosis. For example, the
compounds of the instant invention may be effectively administered in combination
with effective amounts of other agents such as an organic bisphosphonate or a

20  cathepsin K inhibitor. Nonlimiting examples of said organic bisphosphonates include
alendronate, clodronate, etidronate, ibandronate, incadronate, minodronate,
neridronate, risedronate, piridronate, pamidronate, tiludronate, zoledronate,
pharmaceutically acceptable salts or esters thereof, and mixtures thereof. Preferred
organic bisphosphonates include alendronate and pharmaceutically acceptable salts

25  and mixtures thereof. Most preferred is alendronate monosodium trihydrate.

The precise dosage of the bisphosphonate will vary with the dosing
schedule, the oral potency of the particular bisphosphonate chosen, the age, size, sex
and condition of the mammal or human, the nature and severity of the disorder to be
treated, and other relevant medical and physical factors. Thus, a precise

30  pharmaceutically effective amount cannot be specified in advance and can be readily
determined by the caregiver or clinician. Appropriate amounts can be determined by
routine experimentation from animal models and human clinical studies. Generally,
an appropriate amount of bisphosphonate is chosen to obtain a bone resorption
inhibiting effect, i.e. a bone resorption inhibiting amount of the bisphosphonate is

35  administered. For humans, an effective oral dose of bisphosphonate is typically from

-35-



Exenplifying the invention is a pharnmaceutical conposition conprising any
of the conpounds descri bed above and a pharnaceutically acceptable 35
carrier, woendBgenplifying the invention is a pharnmaceuti PET/US@M203S ti on
made by 34 WD 02/ 32377 PCT/ US01/ 42735 conbi ning any of the conpounds
descri bed above and a pharmaceutically acceptable carrier. An illustration
of the invention is a process for nmaking a pharnmaceutical conposition
conpri sing conbining any of the conpounds described above and a

phar maceut i aladui y . Saoc®phEdiios eatd bl .wdgHtuht peste@XemBbiif Wi Bansheobmvent i on
is the use LN@Qngﬁ %Q%h onpounds descri bed above in the preparation of a
medi cament for >the it eatment and/ or prevention of osteoporosis in a manmal
in need thereof. Stil Fof wrhiresrabscemplsitfops ngmptifieg hievémhiten i s the use of

any of the gRIRALIGS . BESCELE ahoVE. .| DI ration _of —a nedi cament
for the tregtneﬂ?ﬂgﬁéﬁgﬁﬁébgggﬁ??%ﬁSS?BOtgﬁéﬂngngH ﬁ%€W§QS?STYgH?Sbone 10
fractures, H&FONI%yBt duegemepariosompigs ety abest 8.75 meioi abeutf i40rmog df diesease,

breast cancegendrobit€tbRBoGRNEREN aRhADhALLILARGE Weid@badil 88N&Sthe basis of
cardlovascu&Pr di sease, inpairnent of cognitive Tunctioning, cerebra

degener at i vECEPEBPIAAINSAE: enosi s, vascul ar smooth nuscle cel
proliferation, incontFaeneen medidier thdissey 6feths co@paiRE of thiestERERNefer

uncton nor iSeThe LSAEELYENLL o8l 38, dLERELS L comd petions o

any of the —conpounds or any ©
above w& h rie prepanbpe ohthevoripasesukcardinghe therievenion @n obthetrr eat nent  of

OSt €0pOr 0Si Sharf@keuB¥APARepthIlE sal ORPRUNAS cBkhpb ORI P $EANEseh MY GO QN May be
effectively adm ni stered |% conbi nat i on .wntﬁ 2§¥ect|3§ anoun?s of ot her
agents suchCd$BA basiggmue: tills SReupresat it the teon Cphamepeduticallyi nhi bi t or .
Nonl i mi t i ngacexgatpk esltefrefsaiohoar RIS LPWERA ARPRIBANIO $rdfAfddURGeacBhs R Onat e,
cl odronate, ; et|i dr onat e uAtlaQ _rg)d(; onat e, i ncadronat e, i nodronate
neri dronate. “fisedr Oral e %lFfﬂidﬂd?@?a%&ﬁPgrgﬁﬁﬁ%?m?WWﬁHP%Wﬁhé?bm
zol edr ofdat egre not limited to the following: acetate, benzenesulfonate, benzoate, bicarbonate,
bisulfate, bitartrate, borate, bromide, calcium, camsylate, carbonate, chloride,
clavulanate, citrate, dihydrochloride, edetate, edisylate, estolate, esylate, fumarate,
gluceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine,
hydrobromide, hydrochloride, hydroxynaphthoate, iodide, isothionate, lactate,

20  lactobionate, laurate, malate, maleate, mandelate, mesylate, methylbromide,
methylnitrate, methylsulfate, mucate, napsylate, nitrate, N-methylglucamine
ammonium salt, oleate, oxalate, pamoate (embonate), palmitate, pantothenate,
phosphate/diphosphate, polygalacturonate, salicylate, stearate, sulfate, subacetate,
succinate, tannate, tartrate, teoclate, tosylate, triethiodide and valerate. Furthermore,

25 where the compounds of the invention carry an acidic moiety, suitable
pharmaceutically acceptable salts thereof may include alkali metal salts, e.g., sodium
or potassium salts; alkaline earth metal salts, e.g., calcium or magnesium salts: and
salts formed with suitable organic ligands, e.g., quaternary ammonium salts.

The compounds of the present invention can have chiral centers and

30 occur as racemates, racemic mixtures, diastereomeric mixtures, and as individual
diastereomers, or enantiomers with all isomeric forms being included in the present
invention. Therefore, where a compound is chiral, the separate enantiomers,
substantially free of the other, are included within the scope of the invention: further

included are all mixtures of the two enantiomers. Also included within the scope of



pharmaceutically acceptable salts or esters thereof, and m xtures thereof.
Preferred organi c bi sphosphonates include al endronate and pharmaceutically
accept abivo 8zb1337 25 and nmi xtures thereof. Mst preferredPCEUSIIRNAISONAL €
nonosodi um tri hydrate. The preci se dosage of the bi sphosphonate will vary
with the dosing schedule, the oral potency of the particular

bi sphosphonat e chosen, the age, size, sex and condition of the mamal or
human, the nature and severity of the disorder to be treated, and other
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the basis Oéleg(f]%ncﬁrsﬁﬁ%pgﬁQd@L @&I\Qtlvé:s%e H'e%@ubé?i' xﬁfn ge’u%nlt Iﬁ'ﬁ Fg@ oti's Of t he

corrpounds (6] Is 1nventio to non-toxic
accept abl e Rigrlfugs.” eyl dpundgpard, ﬁﬁwelhé%wmlchbé lwamﬂted by raferengee

prepar at i onh@éintihgs 6QMQU Wa&ﬂﬁ&rcﬁltﬁ&etc@mb&ﬁld's MyRidd @ﬁv@épe@fest heir
phar maceuti ca

i nvention 8h®%ﬁﬁ%§$Eg§$8dﬁVUH%OH?QPWg(gﬁWBHBQ Oun’ﬁﬁqﬁﬁ%aPﬁg&gé IFy-

"phar maiceut i cal |y The term "therapeutically effective amount” shall mean that amount of
a drug or pharmaceutical agent that will elicit the biological or medical response of a
tissue, system, animal or human that is being sought by a researcher or clinician.

The term "bone resorption," as used herein, refers to the process by
which osteoclasts degrade bone.

20 The term “basic conditions,” as used herein, refers to the incorporation
or use of a base in the reaction medium. According to the Lowry-Bronsted definition,
a base is a substance that accepts a proton; or according to the Lewis definition, a base
is a substance that can furnish an electron pair to form a covalent bond. Examples of
bases used herein, but are not limited to, are tertiary amine bases such as

25  triethylamine, diisopropylethylamine, or the like.

The term “acidic conditions.” as used herein, refers to the
incorporation or use of an acid in the reaction medium. According to the Lowry-
Bronsted definition, an acid is a substance that gives up a proton; or according to the
Lewis definition, an acid is a substance that can take up an electron pair to form a

30 covalent bond. Examples of acids used herein, but are not limited to, are strong
carboxylic acids such as trifluoroacetic acid, or the like, strong sulfonic acids, such as
trifluoromethane sulfonic acid, or the like. and Lewis acids, such as boron trifluoride
etherate, or stannous chloride, or the like.

The term * reducing agent,” as used herein, refers to a reagent capable

35  of performing a reduction. A reduction is the conversion of a functional group or an
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acceptable salts" refer to non-toxic salts which are generally prepared by
reacting the free base with a suitable organic or inorganic acid.
Representva® pv8233al t s i ncl ude but 15 are not limted to thRCT/OBIGRTITG:
acetate, benzenesul fonate, benzoate, bicarbonate, bisulfate, bitartrate,
borate, brom de, calcium cansylate, carbonate, chloride, clavulanate,
citrate, dihydrochloride, edetate, eisylate, estolate, esylate, fumarate,
gl uceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,

hydr abani nentenhycﬂm@bfdmﬂteaaté@édf RGO} 6@6 ERy@pRsynapitneatars hedi de,
i sot hi onat toblonate ?urate nmal at e, mandel at e,

|.act
nmesyl at e, ﬂ?lﬁ&dﬁ?ﬂi? TR LRy i oF ingsil: WE?WVF§WPW§t@mhﬁﬁééﬁéwsﬁﬁﬁsylate
nitrate, N-tnpbdylghocani ben-tangionihydridald theallieat e, oxal ate, panpate

(embonate), pal it or, A of NENALE i UATRNEY LA BTOSRAE: non

polygalacturonate Icylate bacet ‘succi nat e,
tannat e) t afemtignbRO slé@bttatﬂé wltO@@ymav@strmqtmrex vk odélddalore Fardnatyekill in

Fur t her mor gpe 315 CMQrCQO(SSQ@e&ggPe&m@or@fwﬁ E't?wb[?l\ﬂ%Mé?E‘o%fft){? Ath-akhdi,

noi ety, SU|t§. pharmaceutical | y acceptabl e salts thereof may 1 nclude
al kali net dt §5FF%mn%t%kI“@%BW&W@C%W:$SP§§S FH8HIYH. al kal i ne earth neta
salts, e.g., calciumTie (6RYNEBYIUBRSRES: a @mﬁmuaab hﬁwﬁl@hﬂ@@u;}l\h&ﬂ/eﬁlﬂ tabl e

i | d t d f th
| o o STy s
racem &0 n1%@ﬁ¥@§dhﬂﬁa%¥@¥@bﬁer GHa.nickblites ; ClafeHsHs . ndiNS Hakal

dlastereonecghcgg IQﬂEﬂgﬂMmﬁﬁoﬁtkCH§Bﬂ§é)C fornms being included in the
present invention. here ore, where a cofpound is chiral, the separate

enantiomers, subst antledpmy #keel ohall eeapalsabstituiing ynilerd @ebuni dehived t he
scope of thﬁ/doﬂé’é}‘iﬂ&dl@é}noxfa%ﬁ&%rh did¥eh Weed rfes s?eiahg% HYoX bish & dQhalhe two

t 02/,.32
BCT] UsoL) 43558 SL@S’“”&'@v“eLﬁgf(}?ﬁFb%%Omﬁ“ ReReln ARONRNE e SE =01 of ¢he
conpounds oﬁfbﬁéiﬁﬁéza@chﬁﬁﬂémHEBﬁSH¢ﬁéS§£@s@©D i nvention includes wthin

Its scope prodrugs ofplng., “alkynyl” shall mean a substituting univalent group derived

by conceptual removal of one hydrogen atom from a straight or branched-chain
acyclic unsaturated hydrocarbon containing at least one triple bond (i.e., -CH=CH,
-CH,C=CH, -C=CCHj3, -CH,CH,C=CCHj5_etc.).

20 The term “cycloalkyl” shall mean a substituting univalent group derived by
conceptual removal of one hydrogen atom from a saturated monocyclic hydrocarbon
(i.e., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl).

The term “cycloalkenyl” shall mean a substituting univalent group
derived by conceptual removal of one hydrogen atom from an unsaturated monocyclic

25 hydrocarbon containing a double bond (i.e., cyclopentenyl or cyclohexenyl).

The term “heterocyclical” shall mean a substituting univalent group
derived by conceptual removal of one hydrogen atom from a heterocycloalkane
wherein said heterocycloalkane is derived from the corresponding saturated
monocyclic hydrocarbon by replacing one or two carbon atoms with atoms selected

30 from N, O orS. Examples of heterocyclical groups include, but are not limited to,
oxiranyl, azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, and morpholinyl.
Heterocyclical substituents can be attached at a carbon atom. If the substituent is a
nitrogen containing heterocyclical substituent, it can be attached at the nitrogen atom.

The term “heteroaryl” as used herein refers to a substituting univalent

35  group derived by the conceptual removal of one hydrogen atom from a monocyclic or
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conmpounds of this invention, In general, such prodrugs will be functional
derivatives 5 of the conpounds of this invention which are readily
converti W@o02/8e391 vo into the required conmpound, Thus, in PORURE4203ss of
treatnment of the present invention, the term "admnistering"” shal
enconpass the treatnent of the various conditions described with the
conpound specifically disclosed or with a conpound which may not be
specifically disclosed, but which converts to the specified conmpound in
vivo 10 aft e'rcyad:rrim]insticr ghg oystdro comeinpatli. end,.or daveoiib P atlcREDOLBHUN 85, f or

the selectignga ion of suit r odr derivativ r

descri bed, ? v Egmn e BﬁhﬂgpﬁﬁﬂgﬁwngCﬁ FOHEJ Q%gamdrP ﬁﬂﬁgééﬁpgy

El sevi er, 198®y1 \Amud}hOiyg pynzohporatdd. tsijxrzet)értemzelyl hgridyinpyrimidirg/lentirety.
Met abol i t €s )ﬂf %ﬁpleﬁgnﬁrggﬂ?b'i?p??]donﬁl h'ﬁig Hufi l' \ll%ltélpl%ﬁ 'sﬁ[?sbllttgelrnps%ﬁ %g upon

|ntroduct|on 0 ogical mlieu. 15
The tern§"tWéﬁaﬁédti%%@myméttéémpvﬁt@ﬁﬁaﬁﬂﬁmghalI nean that anount of a

drug or pharnaceuti calrhagem “tltl&aﬁndé/ll%ll’ nlah€iHosd mylbld?Jp@ahs%ém%d di cal
response of a ste ani na human that s bel ng sog% t by a

researcher "V I‘lgkﬁff%ﬁoétﬁs ! %’8?9131 M5B ”‘tﬂE%‘bSrtﬁF‘i% and ‘é@er@l@é{ﬂe R FLHmt refers
to the proc&m$bbylow&uﬂhm@§$e@thSmﬁbdegﬁaﬂﬁmemﬁcn&ﬁmﬂhﬂmkernl"baSlC

condi tions, |,ncor pora se of a base
N the react Irﬁahﬂgi}guthl%{h%qul E%[t% cfme@l){en rnso B%%ltyéguagernlyﬁ t,]i on, a base
i s a subbt agiceethigenslsdelpt- @Ufalcbti’f@tlblﬁllylowh@aabbbldyhtgptm@(ymﬂw ahevidegilgtef i ni ti on,

a base is a substanc 0 fi a covalent
bond. Exanple ﬁq@§gggg%iﬁégg@ﬂg%§Fﬁbﬁhﬂé&gﬁgéﬁﬁﬁ pkgﬁhkﬁﬁﬁ ﬁetﬁg tertiary

ami ne bases®¥ Pﬁtﬁ?@@ﬁ?ﬁéﬂEﬁﬂﬁéﬁﬂﬁﬁﬁyﬁ@ﬂﬁfpﬁﬁ?ﬁéﬁmbr the |ike.
The term" ambdmt@tdaloﬂd‘ép loing one asmdgadRRER hibms t&f zﬁfe$natt1Qe hB&hydrBe@r por ati on

f t d C o the Low Br onst ed
géfrﬁ?t?onagoa&%gg S?gméxéu@ a%%@éqﬁ gﬁqélV%%%ﬁgmﬁ 8?@% HW“%Zcordlng to

the Lell s debixyi tyaonandnatheindyli s a substance that can take up an el ectron

pair to forma 30 COVWh%Hévep%qernp‘ﬁ‘m" 815"a?y1" BCL AR ld?ﬁtgnrb%f%( Hgbtstt are not

limted to, are .stron
appear in a nan% of a substituent (e.g., aryl Cp-g alkyl) it shall be interpreted as

including those limitations given above for "atkyl" and "aryl." Designated numbers of
carbon atoms (e.g., C1-10) shall refer independently to the number of carbon atoms in

20 an alkyl or cyclic alkyl moiety or to the alkyl portion of a larger substituent in which
alkyl appears as its prefix root.

The terms "arylalkyl" and "alkylaryl" include an alkyl portion where
alkyl is as defined above and to include an aryl portion where aryl is as defined above.
Examples of arylalkyl include, but are not limited to, benzyl, fluorobenzyl,

25 chlorobenzyl, phenylethyl, phenylpropyl, fluorophenylethyl, chlorophenylethyl,
thienylmethyl, thienylethyl, and thienylpropyl. Examples of alkylaryl include, but are
not limited to, toluyl, ethylphenyl, and propylphenyl.

The term "heteroarylalkyl," as used herein, shall refer to a system that
includes a heteroaryl portion, where heteroaryl is as defined above, and contains an

30 alkyl portion. Examples of heteroarylalkyl include, but are limited to, pyridylmethyl,
pyridylethyl and imidazoylmethyl.

The term “halo" shall include iodo, bromo, chloro and fluoro.

The term "oxy" means an oxygen (O) atom. The term "thio" means a
sulfur (S) atom. The term "ox0" means =0. The term “oximino” means the =N-O

35 group.



carboxylic acids such as trifluoroacetic acid, or the like, strong sulfonic
acids, such as trifluoronethane sulfonic acid, or the like, and Lew s

aci ds, swooz3poron trifluoride etherate, or stannous chCDUSER273 t he
like. The term" reducing agent," as used herein, refers to a reagent
capable 35 of performng a reduction. A reduction is the conversion of a
functional group or an -37- WO 02/32377 PCT/US01/42735 internediate from
one category to a | ower one. Exanples of reducing agents used herein, but

are not limted to, arfﬁeldlhﬂrsgﬁd"mﬁtbdl adHaf beldeSh&MANEde %ﬂtbl@&mecs of
trlethyIS|Iq tri tin hydride, or the like.

n ri- ty
The term " cRam c4ion ydﬂ?%&%éHE$§B@@ qWé?8P§”P®GFMB“@FmHBF@“ﬁ6NCS i denti cal
R6 Substltuéﬁ¥b$mh@§$nmndqheS@Rhﬂﬁ&@@@ﬁwﬁmécSMB@nﬂhﬁ@K@ﬂ@yQﬂm@mdﬂﬂ@ry ski |

f the
non- 1 deng 1 co e HpBo B ARCSABEL PR E ARSI BNRR, Elley RS WA B8° ©

substltu%nt““#H@“PENYﬁUQﬂ“MVﬁ"ﬂshékﬂmﬁbdmmaﬁwubsnmmuwuhgnmmnwamemnh@roup
derived by s@ﬁ@@ﬁmﬁg@htrenoval of one hydrogen aton1fron1a straE%SEng
branched-chai n acycli t urat ed hydrocarbon (i -

- CH7CH7CH3, CH(CIXB) 28“‘1%5%@3&1 Pg Wé@h@}lghomdleﬁ@y@&é@dhy The term
"al kenyl " shamhwhpamoaoéﬂb&hm@uﬂt@@duthﬁhﬁﬂkmgkﬁUEsﬂﬂﬂkM@ﬂb Bie concept ual

renoval of t t or ranched- c aln acyclic
unsaturatedgﬁggmyg&gg g; 9%}%?%E%rﬁ %5 SRk IS GBIBPSoRG (5 . e, - CHECH
15 - CH7E8H= Jrcylcaldzpﬁmmﬂ@ C L-GHIGHEEEHR)DIs cqtivalpnt the term " al kynyl " shal |
mean a substituting univalent group derived by conceptual renoval of one

hydrogen atom from a strai ght or branched<¢hain acyclic unsaturated

hydrocarbon containing at |eastcongtitingk , -CH=CH, -CHI C=CH,
-%%CI}B - CH7CH2C=CCH3, etc.). %p %hg tefﬁ%"c&gW§glkyl" shall nean a

substituting unlvalent %roup derived by
oosing compounds of the present invention, one of ordinary skill

in the art will recognize that the various substituents, i.e. R1, R2, R3, R4 RS, RO, R7,
RS, V. X,Y,Z,n, mand p are to be chosen in conformity with well-known principles

I5  of chemical structure connectivity.

Representative compounds of the present invention typically display
submicromolar affinity for alpha and/or beta estrogen receptors. Compounds of this
invention are therefore useful in treating mammals suffering from disorders related to
estrogen functioning. Pharmacologically effective amounts of the compound,

20 including the pharmaceutically effective salts thereof, are administered to the
mammal, to treat disorders related to estrogen functioning, such as bone loss, hot
flashes and cardiovascular disease.

The compounds of the present invention are available in racemic form
or as individual enantiomers. For convenience, some structures are graphically

25 represented as a single enantiomer but, unless otherwise indicated, is meant to include
both racemic and enantiomeric forms. Where cis and trans sterochemistry is
indicated for a compound of the present invention, it should be noted that the

stereochemistry can be construed as relative, unless indicated otherwise,
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conceptual renoval of one hydrogen atom from a saturated nonocyclic

hydr ocarbon (i.e., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or
cycl oheptw® »2/32Be t erm "cycl oal kenyl " shall mean a substi POTAURY/42m35val ent
group derived by conceptual renoval of one hydrogen atom from an

unsat urated nonocyclic 25 hydrocarbon containing a double bond (i.e.,

cycl opentenyl or cycl ohexenyl). The term "heterocyclical" shall nean a
substituting univalent group derived by conceptual renoval of one hydrogen
atom from a heterocycl oal kangt wherein said heterocycl oal kane i s derived
fromthe corresponding saturated nonqcyclic hydrocarbon by replacing one
or two carbon atons wi tfh~ate selecttd 30 fromN, 0 or S. Exanpl es of

het er ocycl i cal groups incl but |are not limted to, oxiranyl,
azetidinyl, pyrrolidinyls et diayl , i perazinyl, and norpholinyl.

Het erocyclical substituénts fan Be at bd at a carbon atom If the
substituent is a nitrogen aghtaining :rogxgpkﬁﬁkzgubstituent, it can be
attached at the nitrogen atom The ternt"heberoaryl™ as used herein refers
to a substituting univalent 35 group derived by the conceptual renoval of
one hydrogen atom from a npnocyclic or -38 WO 02/32377 PCT/ US01/ 42735
bicyclic aromatic ring systemcontaining 1, 2, 3, or 4 heteroatons sel ected
fromN, 0, or S. Exanples of heteroaryl groups include, but are not
limted to, pyrrolyl, Itfiuggnerallytphifenple,to iadnttazel admpdoydaaiadtyiturofpzol yl

i soxazolyl , B Vi i b -m dinyl . razi nyl,..benzi.m dazol yl ,
indolylfyaﬁaﬁnh@ﬁgﬁ%bbr‘¥%¥g%hwh§% %ﬁ%ﬂh@%g&aggﬁ[eék§X%¥yg§ﬁéﬁyg§l Scar bon
atom or thr@lgh stieee ¢anbevat draceMivemixdungs tar heotegantegiintpltheimmdnsduahose si | yl
groups tri sastibhbis@d By of h AWBHe A eBhvéiBHRSHARo& YiheH AHRSe OFi 0TI nat i ons
t her eof and wherein one substituen a | ogwer al koxy group. Exanples

> tﬁj may be . ) ;
of trior gand¥PMHioSHPBY e Y HEatiaR Witha shanhiyxdiiary followaddysgpasptian by
t - but yl di methiyhstobydphy br ¢rysialpizapyl, and §thetidngl @hemyil&idnydf diab@reomeric
dinethwbphqﬂ%gsilyl, t - butyl di phenyl silyl, phenyl-t-butyl net hoxysilyl and
the Iike. '

The compounds of the present invention can be used in combination
with other agents useful for treating estrogen-mediated conditions. The individual
components of such combinations can be administered separately at different times
during the course of therapy or concurrently in divided or single combination forms.

15 The instant invention is therefore to be understood as embracing all such regimes of
simultaneous or alternating treatment and the term "administering" is to be interpreted
accordingly. It will be understood that the scope of combinations of the compounds
of this invention with other agents useful for treating estrogen-mediated conditions
includes in principle any combination with any pharmaceutical composition useful for

20  treating disorders related to estrogen functioning.

As used herein, the term "composition” is intended to encompass a
product comprising the specified ingredients in the specified amounts. as well as any
product which results, directly or indirectly, from combination of the specified
ingredients in the specified amounts.

25 The compounds of the present invention can be administered in such
oral dosage forms as tablets, capsules (each of which includes sustained release or
timed release formulations), pills, powders, granules, elixers, tinctures, suspensions,
syrups and emulsions. Likewise, they may also be administered in intravenous (bolus

or infusion). intraperitoneal, topical (e.g., ocular eyedrop). subcutaneous,
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In the conpounds of the present invention, alkyl, alkenyl, alkynyl,
cycl oal kyl, cycl oal kenyl, heterocyclical and heteroaryl groups can be
further veabysastuted by replacing one or nore hydrogen atp@wUB@/@lisernative
non- hydrogen groups. These include, but are not |limted to, halo, hydroxy,
nmercapto, amno, 1.5 carboxy, cyano and carbanmoyl. Wenever the term

“al kyl™ or "aryl™ or either of their prefix roots appear in a name of a
substituent (e.g., aryl CO8 alkyl) it shall be i nterpreted as including
those |im t attionscgivenrabovend o g. "[ﬁlltd’ﬁyllonranq usin@lfytms well RESIORALEE number s

nmb f
of carbon ak 81’25? 1&? 9y i Eﬁflp]h th':‘i% d&c“if er mdependently to the nunber o

carbon atons J'kyl noiety or to the alkyl portion
of a larger substl tuefﬂhcﬁnsc\gmrc:glmcahky;hngpme:@hq)oasdsl dfahé)p:%fsdnxlrfv@@lﬁen The

terns "aryl &l slé}élctcdech oA W{: Wlt)(‘l 4 ya 1@@' cit‘qg S mclu(y\ﬂégor ;%IP???‘G? Slg%gvedg}tl ned.

as defined above and to inc ort ion
above. Exafpl dd ragdigyl W%ﬂilkylﬂ Of ﬁlélpa@@t tb@lsevarlé/ efghe bomiiti@dtiotbe, trebedzy| |
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uor ophenyl et h chl or oggen yl eth e , and
t hi enyl pr op§?11 EAREIROUSH o4 | hﬁfe)‘?f ema@w%eAn SLF’tm%ﬁ % skibed PhYSrﬂlftTed to,
tol uyl, et hyétphemiph or amdlcpuh@pyh@hﬂwétel nTh@ afﬂ@f)x@s hﬁttﬁé @@éd’w@kt‘ﬁ)ﬂmt ofas used
herein, sha He Cﬁl?fj lﬁé)d % psl ven o 1 My e tﬁ Sk ?‘es reoar 2{1 portion, where
heteroaryl Is as %é ove, élﬁa Yol the Pragress §F Bleppdifighti on.  Exanpl es
of het e?ﬂ%ar yl al kyl i n@ll&]d@sag%mf ﬁ\ﬁ@ldsamlnmﬂltmm,,wlmtfmsdgthcmhélyxldgate_d |

\/ u I ,
pyridyl et hybfrand V\hlmlzgﬁ!é%ﬁ VVQF?E mﬂ)ut O (ﬂemtf %E o%r){ v&hgﬂté)er? (mﬁ%&ay$he term

brono, chloro an
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"oximno" neamsy/kfeay:NFdD ordndgli AbRation3e WoBELiBek a eggérﬁﬁQJp{'Me%%

the form of tablets containing 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0,
15 100 and 500 milligrams of the active ingredient for the symptomatic adjustment of the
dosage to the patient to be treated. A medicament typically contains from about 0.01
mg to about 500 mg of the active ingredient, preferably, from about 1 mg to about 100
mg of active ingredient. Intravenously, the most preferred doses will range from
about 0.1 to about 10 mg/kg/minute during a constant rate infusion. Advantageously,
20 compounds of the present invention may be administered in a single daily dose, or the
total daily dosage may be administered in divided doses of two, three or four times
daily. Furthermore, preferred compounds for the present invention can be
administered in intranasal form via topical use of suitable intranasal vehicles, or via
transdermal routes, using those forms of transdermal skin patches well known to those
25  of ordinary skill in the art. To be administered in the form of a transdermal delivery
system, the dosage administration will, of course, be continuous rather than
intermittant throughout the dosage regimen.
In the methods of the present invention, the compounds herein
described in detail can form the active ingredient, and are typically administered in
30 admixture with suitable pharmaceutical diluents, excipients or carriers (collectively
referred to herein as ‘carrier’ materials) suitably selected with respect to the intended
form of administration, that is, oral tablets, capsules, elixirs, syrups and the like. and
consistent with conventional pharmaceutical practices.
For instance, for oral administration in the form of a tablet or capsule,

35 the active drug component can be combined with an oral, non-toxic, pharmaceutically
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The term "substituted" shall be deened to include nultiple degrees of
substitution by a naned substitutent, \Were nultiple substituent noieties
are di scivogez3sr7 cl ai ned, the substituted conmpound can bePCHispendsnt | y
substituted by one or nore of the disclosed or clainmed substituent
noieties, singly or plurally. By 5 independently substituted, it is neant
that the (two or nore) substituents can be the sane or different. Under
standard nonnencl ature used throughout this disclosure, the term nal

portion of Z[Cb@)tﬁiﬂ§|l@’iﬁ&cﬁﬂ€ﬁ@tldl@d€h@ld§€|83.11@1193@@1erdlLlEbgcshﬂtﬁyDLdeN@g by the
adj acent functl onall f att a CJ-5

10 al | cyl carBaisy M ERY %‘m‘Cl l%‘ll P ?ehoéab‘é% CHIGEL Y g‘ Ce&hnU%S‘Pleﬁ?‘g‘ﬁ‘g ‘méthcll -l
- 6al kyl - 1N11H1‘=6C#cCoI&15&1tnkry$t1 dtmnmmd]qsudrigl nt,ahpouhdsigabniphecrps esebetcdmbnamh on,

f di byt r
one of o0 0ar 6 o DB AL L RO RO e LN,
are to Be cHiser. Vaecakibe Hke.yMaredvenatheniiagvad qomiesrshal ewitallls bOfderShem cal

structure qqar@msl MistnYegr Rﬁ@@%@ﬂ%ﬁ@ bM@nﬁQ”%Bﬂ%rt% b btehﬁco@g&%mmb nyention
typically dis r affinit beta estrogen

ﬁﬂ syl nrlljcro ? é E a and
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The compounds of the present invention can also be administered in

15 the form of liposome delivery systems, such as small unilamellar vesicles, large
unilamellar vesicles and multilamellar vesicles. Liposomes can be formed from a
variety of phospholipids, such as cholesterol, stearylamine or phosphatidylcholines.

Compounds of the present invention may also be delivered by the use
of monoclonal antibodies as individual carriers to which the compound molecules are

20 coupled. The compounds of the present invention may also be coupled with soluble
polymers as targetable drug carriers. Such polymers can include
polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamide-phenol,
polyhydroxy-ethylaspartamide-phenol, or polyethyleneoxide-polylysine substituted
with palmitoyl residues. Furthermore, the compounds of the present invention may be

25  coupled to a class of biodegradable polymers useful in achieving controlled release of
a drug, for example, polylactic acid, polyglycolic acid, copolymers of polyactic and
polyglycolic acid, polyepsilon caprolactone, polyhydroxy butyric acid,
polyorthoesters, polyacetals, polydihydropyrans, polycyanoacrylates and crosslinked
or amphipathic block copolymers of hydrogels.

30 The novel compounds of the present invention can be prepared
according to the procedure of the following schemes and examples, using appropriate
materials and are further exemplified by the following specific examples. The
compounds illustrated in the examples are not, however, to be construed as forming
the only genus that is considered as the invention. The following examples further

35 illustrate details for the preparation of the compounds of the present invention. Those
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both racemi c and enantioneric fornms. Were cis and trans sterochem stry is
i ndi cated for a conpound of the present invention, it should be noted that
the stemeooliasistry can be construed as rel ative, unl essPCHURTIaLEsS

ot herwi se, -40 WD 02/32377 PCT/US01/42735 Rl ::: R4/ 01~(CH20(Z2)2 | It
is generally preferable to adm ni ster conpounds of structure (l) as 5
enantionerically pure formulations since nost or all of the desired

bi oactivity resides wth a single enantioner. Racem c m xtures can be

separ at ed Iﬂ&mxhhehémnmdnv¢ﬂu@hnmﬁﬂ@mlmgﬂﬁﬂﬁmanamyn§6ﬂﬁeQHMHQESQBd
conventional neth qﬁ ese include chiral raphy, derivatization
§9 usqglﬂ

with a chir BP“B85G 9 B?QQFBT” &é&“ﬂy“§€8§¥gﬁﬁdﬁ” P@HﬁﬁBdP%ﬁhy or
crystal | i zatingpounadsnidAfinaapdromnads acs Yestak [derand es9lbtdinaist asieeneri ¢ 10 salts.
The conpounds of the present invention can be used in conbination wth

ot her agents useful for treating estrogen-nedi ated conditions. The

i ndi vi dual Teormroprentls obhe pustntaovetinaticgnepaahadserdadnionhs fofioeths epar at el y
at dlfferen;m@hggghmgy¥lng the course of therapy or concurrently in divided
or single conbination forms. 15 The instant invention is therefore to be
understood as enbracing all such regimes of sinultaneous or alternating
treatnent and the term"admnistering” is to be interpreted accordingly,
It will be understood that the scope of conbinations of the conpounds of
this invention with other agents useful for treating estrogen-nediated
conditions includes in principle any conbination with any pharmaceuti cal
conposition useful for 20 treating disorders related to estrogen
functioning. As used herein, the term"conposition” is intended to
enconpass a

4



product conprising the specified ingredients in the specified anounts, as
well as any product which results, directly or indirectly, from
conbi nat ivod 0w823the specified ingredients in the specifi eBCESUM233I5 25 The
conpounds of the present invention can be adm nistered in such oral dosage
forms as tablets, capsules (each of which includes sustained rel ease or
timed rel ease fornulations), pills, powders, granules, elixers, tinctures,
suspensi ons, syrups and enul sions. Likew se, they nay al so be adm ni stered
in intravenous (bolus or infusion), intraperitoneal, topical (e.g., ocular

eyedrop), subcutaneousCHEME IVAEMNERAB &YRFHES1FGR 35S intranuscul ar or
(ransderml (e.9.. PappAbIRYDROBENSXASHIRTANEBENGBOXANERCSS Of

ordinary skill in the pharmaceutica osage reginen utilizing the
conpounds of the present invention is selected in accordance with a
variety of factors including type, species, age, weight, 5 sex and nedi cal
condition of the patient;the severity of the condition to be treated; the
he al andghepabi c funcgi,gn of the patient; and
alt thereof enployed—An—ordiwarily skilled
clinicitan ca eaet ]y determ ne and prescribe
the effective anmountg ’ HIg requi' event, counter or arrest
the progress of the conditjon. 10 O al the present invention,
when used for the indicat®d effects, will range Between about 0.01 ng per
kg of body weight per daylI(ng/kg/day) to dbout 100 ngy/ kg/ day, preferably
0.01 to 10 ny/kg/day, and nost preferably 0.1 to 5.0 ng/kg/day. For oral
adm ni stration, the conpositions are preferably provided in the form of
tablets containing 0.01, 0.05, 0.1,, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0,
50.0, 15 1,00 apg 50% mlligrams of the active ingredient for the

synpt omati ¢ adj'ust ne Hof the dosage to the patipht to be treated. A

medi canment typi ntai ns from about O.Q%% ngito gpout RO0 nmg of the
¥, from about | ut
Reductive
Cyclization R3 X
R4

the particular conmpoung
physi cian, veterinaria

;!

active ingr

OR®
v OR® v
R’
Deprotection R® Y R
P Mitsunobu Reaction
R3 X HO(CHZ)sN(2)
R
OH
\
R’
5 5
R Y "™ Deprotection of OR?
g3 X (if necessary)
R4 /(CHZ)nN(Z)Z

O
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ng of active ingredient. Intravenously, the nost preferred doses wll range
fromabout 0.1 to about 10 ng/kg/ m nute during a constant rate infusion.
Advant ageaoe2/§2377 20 conpounds of the present invention mapChe®S@dis st er ed
in asingle daily dose, or the total daily dosage nay be adm nistered in

di vi ded doses of two, three or four tines daily, Furthernore, preferred
conpounds for the present invention can be admnistered in intranasal form
via topical use of suitable intranasal vehicles, or via transdernal

routes, using those flﬁr\%dﬁlfclclttll’vm@ﬂl]@rsﬁﬁémeslﬁhrl)@@bﬁaﬂ@@ Rdtlonkinguanid-o those

25 of ord|n e art. istered in the f

t ransder malP Béﬁ’ﬁ@éky gybte‘?ﬁml? HE ‘86‘@&9‘@“ rﬂ‘s‘t‘?eéfip(‘)%paﬂql?{@f (gnurse be
conti nuous Y=a$hehidhhanprepateudordiegto Lilrougpostedtibe vigsaged eghaen. In the
met hods of the 0 the co unds descrl ed in detail
Can for m t Ha0SelGREkg IR Mhicr "% SRTBOMAERrORE Gl rORSPRATTS ' S0

adm xt ube vlzetdnewmgmrblr@tlplhmth@bemlﬁlmaﬂthyjuﬂnue)nttsn tléx@mmeéﬁfél%r)rmdm riers

(col lecti vgaxasea@é eft%ﬂm‘i pclrnﬁleeoh& a%h &qgétﬂnzﬂémlﬁ@ﬁﬂ #@é@)etﬁw@% ¥ ﬁﬁ@' ect ed

with respe i nt ended ormo Istrati o
tabl ets, cdH‘:‘%ul”e‘sSOl\éq“F sichgs dmthﬂéolahwlé%@l}/lﬁkém%de c@@ﬁt@n@v%m with

conventi On&ixm@fﬂ@[s[f&@ﬂué (SRISCPI @G hH y&RStur ﬁqmﬂm&tlang@meimne Qdrahe like, at a
adm ni stration i eatlve dr ug

o onent - ctA Pyl (e BT TS 1R s s PR for B2 ritfiet i capicte ' 4
WO 02/ 3237 To RO iSO A E8EMea peaptabV eWhemKnth:@mhlyeR3 sughe 43R $.act ose,

starch, SUG; ?eisrﬁatw%kw%?ﬁ’ JYE—@XAd ltﬁe 4 l@@ ®he 1eﬁﬁglnee@cﬁgltfq%qge%gdlatgl §a| cium

phosphat e, cl um-sul manni sorbito
admi ni str atqb(fmﬂ%'w mm}@ngmqﬂt of the ket and brpreiderpowtpnalitieahisee conbi ned

Wi th any orsaFmaﬂ@m;41@z@qg,redptaﬁnmwwec@k}wamnﬁ@@lc@mlpaﬁ{ds of@d i er such as
et hanol , gYﬁycerol ter and the Like when desjr

necessary, IGBMEeE e Fesence of by B'éﬁ"&t?“u@fl@lvﬁf é&?‘a@‘? h?f‘cgtj‘@hglgthénd

col oring agéehdicaRy@hsone i ncorporated into the m xture. SUI t abI e

binders include star Clplferrgéatlié?t% il{}’War%artéguc%velsy c?fgllzed I presegce S %r Uamc
acid such as trifluoroacetic acid, triflic acid, or the like, or a Lewis acid such as boron
trifluoride etherate, stannous chloride, or the like, and a reducing agent such as a
trisubstituted silane, such triethylsilane, or the like, in a solvent such as

20  dichloromethane, chloroform, THF, toluene, or the like at a temperature of from —
400C to 1000C for as long as it takes for the reaction to complete to provide the
cyclized product V, in which the stereochemistry of the aryl substituent and RS in the
newly created ring is exclusively cis. The formation of the intermediates with
analogous trans stereochemistry is depicted in the next general Scheme II.

25 In product V, when RO is a protecting group it is then removed in a
manner consistent with its nature. Such methods are well documented in the literature
which are incorporated in standard textbooks, such as Greene, T.W. and Wuts,
P.G.M., Protective Groups in Organic Synthesis, Third Ed.,Wiley, New York {1999).
Further, it is understood that it is possible to have any number of the substitutents R1-

30 R4 be or contain—-ORO, or RS may contain-ORO. where RO is a protecting group, and
it is further understood that in these instances the protecting groups are chemically
differentiable, ie., they maybe selectively removed when necessary. For example in
product V, RO is a methoxymethyl (MOM) group, R2 is ~ORO, wherein RO is a
benzyl (Bn) group, RS is a phenyl ring substituted by R7 where R7 is ORO, wherein

35 RO is atriisopropylsilyl (TIPS) group, and all unspecified substitutents are hydrogen.
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bet a-| act ose, corn sweeteners, natural and synthetic gunms such as acaci a,
tragacanth or sodium al gi nate, carboxynethyl cel |l ul ose, pol yethyl ene
glycol, weaex3asnd the |ike. 10 Lubricants used in these dPER§8042r3IsE

i ncl ude sodium ol eate, sodium stearate, rmagnesium stearate, sodium
benzoate, sodium acetate, sodiumchloride and the like. D sintegrators
include, without limtation, starch, nethyl cellul ose, agar, bentonite,
xant han gum and the |ike. The conpounds of the present invention can also

be i’;ldm :‘l: st aseetit: med 15 phﬂﬂ@l fh@rsm]tﬁ&tld sjlelﬁmgﬁ’l lgﬂlﬁc\éﬁﬁyzjoséé%}cﬁ%fy Iéilﬁ'(lwé s smal |
uni | anel | ar icles, la vesi cl es nul tilanel I ar

vesicl es. LIN}[;CZIZI RS’ ?C%IH %gc hmnﬁ‘ﬁn[ﬁgs o r’lcé?‘i}’saﬂ“b‘ﬁfi%ﬁ}?gloidblf%‘d‘%uch as
chol est er ol Gresheard YW alwi ihes pmsmphds phatratd yhechofeire $nieGarpoa Ndshokid k€ ipr esent
i nvention rrpIyRa|1§OOBﬁ ﬁ@ §/ycﬁa%ﬂﬂl?gol}hg§)du%1d alFunsBFmPeJ gungtllg%nts | bodi es as

i ndi vi dual carriers to dlipl ed. The
conpounds ofyYdrpgenpkes elﬁ@ npigd el |1r0nr0d’acy Valtkd vHencabel REomR S s GRO LR e

pol ymers aspfugd el sbleetifly glg)uﬁad'nrd' tfrd {t%noSH)ClIf's RANIBLR e&%ngngR%C@oup
pol yvi nyl pyi rol.i done, gEwran copol ymer

pol yhydr oxyPHERA SRERE LR i ak0gsibrlecting group.
pol yhydr oxy- et hyl aspaThaﬁrIbleolprht&mﬁﬁdiat@l\/lwsy}%nhiéhcﬁé‘tﬁﬂﬁh deeRphtyl ysi ne
subst i t ut edgop H{a A@@Zﬂnt tsﬁrﬁ)%'uq on EWt&{b?ﬂWlﬁd‘b e abr]eg f, the

present i nventl on" may be 2 oupl ass o egra %/msrs
useful th attshlsyituied pb@ﬁ@hmbl gah netreﬂlseylpmmpbmdrauga dfaandiexanp)i e, spn@lh ys actic

aci d, polygiyeptdp ?la%dllgarbGQQ?[Eyl rsﬁltgl%pﬁbyrﬂ%hgg?sgfﬁl: apﬁJJ%QJlOﬁ,‘CTOlS 5 aCI d.

polyepS|Ion capr ol act one, ort hoes

pol yacet al sfor ﬁ%l%‘élahgfdf*%ﬁﬁiﬁ‘a‘% ‘eﬂﬁb@‘yéﬁmﬁd@ﬁw awsiedhm%rp@simmea or
anphi pat hi cTid Qﬁiﬁbﬁe@m{théTB/IlEsu%bLQﬁéQd’t%@Jage bR, J&@ﬂ&&\&%te@gﬁ%}éﬂgs ﬁf the
present invention can be prepare or di t he procedure of the

fol | owi ng scﬁ%ﬁ%@%ﬂ}?‘%%gﬁﬁ%@“%%ﬁ‘g‘ lﬁbrﬁg%ﬂ@? %elr iC@plé0.dhl- Qre

f ur t her l5exeliguicr. 1983, 28y 1t Heglieco] Dawiong RqeecilPPz, «2xabpl es. The conpounds

illustrated in the exanples are not, however, to be construed as formng

the only genus that is considered as the invention. The foll owm ng exanpl es
furt her Finally, after the Mitsunobu reaction, it is understood that in I if any R group is or

contains ~ORO, wherein RO is a protecting group, it was removed utilizing the

appropriate method found in Green and Wuts to give the final product where R0 is H.
20
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35 illustrate details for the preparation of the conpounds of the present
i nvention. Those -43 WD 02/32377 PCT/US01/42735 skilled in the art wll
readi |y waer3x3and that known variations of the conditi onBCHUE01/42735Cesses
of the follow ng preparative procedures can be used to prepare these
conpounds. All tenperatures are degrees Cel sius unless otherwi se noted. 5
The conpounds of the present invention are prepared according to the
following generic Schene 1. -44 WO 02/32377 PCT/ US01/ 42735 SCHEME | .
GENERAL SYNTHESI S FOR Cl S- DI HYDROBENZOXATHI | NS AND BENZODI OXANES R1 R2 \

YH Br R5 Base FRGCHEME . BENERALISYNTHESISRFORT RL R R3 Y RS R2 Y
Reductive R2 Rl fhaxE Aty bROBENZOXAHSINSAND BENZODIOXANES

R' XH R"  XH
RB%\ :>—Y R Reduot RaﬂY R°
Reduction | — Cyclization
2 1 2 1
R Ro R° R 0
H
v ORB Vi ORG
S
R’ R'
2 R> 2 5
R Y R Y. R
j/ Deprotection j/
RS X A'l//©\ R3 X -,)//
R* R? [ 1
OR® OH
Vi X
R1
- , R2 Y. R® - 6
Mitsunobu Reaction j/ Deprotection of OR
HO(CH?),N(Z), RA X .,,,/©\ (if necessary)
R* o (CH2)N(2),
|
10 In words relative to the above scheme for the general preparation of the

trans isomers of I, the ketone intermediate IV from Scheme I was reduced with
sodium borohydride, super hydride, or the like, in a mixture of methanol and
dichloromethane, or THF or the like at from 00C to ambient temperature for from a

few minutes to a few hours to provide the analogous hydroxyl intermediate VII.
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R5 Deprotection R2 Y 1 Mtsunobu Reaction R3 I X HO(CH2)nN(Z)2 R4 OH VI
RL5R2Y RDeprotection of OR6 R3 / X 1; (if necessary) R4 dl AGH2) N(Z) 2
-45 WO 03¥@837287PCT/ USO1/ 42735 In words rel ative to the BCHER®/42335
appropriately functionalized bis phenol Il (X=0 Y=0, which are readily
avail abl e, or a nmercapto-phenol Il (X=0O Y=S), which are prepared
according to literature procedures, was reacted wth a brono-ketone
derivative Il1, which was readily prepared fromthe corresponding 5 ketone
by brom na]EI on with meny ttdnldmrﬁtbr)hh@im@f\/llllmlt nddorrpikictel i6 fTeABYsent@of he
presence of a )

di i sopropyl Qt’ﬁﬂﬂ Caﬁﬂ‘ éguc as “H}?Cﬁ ﬁ?lp H“éc éLﬂ)(F etﬁ?f)(‘!ﬁcﬂ“afgwﬁfﬂnsé‘%yl f or mani de
(DVF), for nelneds or deetoomméthareayr thcﬂillmetlhaylesrmefcmmn@éln@@l\@ﬁ)}lﬁntttewfahgﬂdr of uran
(THF), dichl than Iy nperature of from-200C to
800C for ag“%(gm%aigﬁl t%omgéuédhflﬁ ?ﬁ% 8@#?]3% to conplete 10 to provide the
di spl acément pr oduct Thvlerwxh@ﬁew\tfmyn@mhy SFBIeResy ePToCRe anal 1eidpgical el v,

when X=Y=Oanfh: Batiingd n%em%h%na@&wle?d fyveycl i zati on internediate is
obt ai ned by intercha

and §u t| lities.
These stipul ations 2&5 Clpénﬁﬁ'il?dsd)}}?%e 'Y r}\1/(\?nf of?el?f%g pr epara Bgf 't hese
Conpounds glregah@l asi owieiediio thewbedific tdienes esefig®vwof certain substl tuents will
alter the reactivity of the

SCHEME Ill. GENERAL SYNTHESIS FOR

10 DIHYDROBENZOXATHIIN DIOXIDES
R1
R? s._R°
R* o (CH2N(Z):
l
R2 \S//O
Peroxidation
3
R O @
O/(CHz)nf'\J(Z)z
0]
©
Oy
Selective Deoxygenation R® S
R® O
o ~(CH3),N(2),
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1,5 phenolic oxygen atons. Internediate |V was reductively cyclized in the
presence of an organic acid such as trifluoroacetic acid, triflic acid, or
the |i kewop2/a3lewi s acid such as boron trifluoride etherPal/@soisaismnous
chloride, or the like, and a reducing agent such as a trisubstituted
silane, such triethylsilane, or the like, in a solvent such as 20

di chl oronet hane, chloroform THF, toluene, or the like at a tenperature of
from-- 400C to 1000C for as long as it takes for the reaction to conplete
to provide the cyclized product V, in which the stereochem stry of the
aryl substituent and RS in the newly created ring is exclusively cis. The

formation of the int elrnr(ggjdgfc?@v\é‘tg gchﬁ%peaggg%%son%g é}el eog@ﬁm WSL;[IEy 's

depicted in the next genera I's a
protecting kproupized Wil antpardanestisbed 7i-ghlero m@nw@nc mcdmsa@emﬂtwctahctnct S

nature. Suchidret hﬁqﬁmafnea Y ent Q%Qﬂ@ﬂ&%%e’[%n& Bfelhle'lft}\@r ?ftal'lér?l CI\A\tmeC& are
i ncor por at ed |@Bstandar textbooks such G eene h ts, P.GM,

Prot ective €9BUBS tPrcityganmed L‘S?H’t‘ﬁé‘@i‘@e mlfﬁ’l“?e(ﬂl“E%IX Wi uéyX Wév%e}?@‘r"i’@lﬁ( 1999) .

Fu[) ther, i tddogygendet st oeditd@h addm b u@m&fehbmh h@cdRWE ANt AURelodafmt he
substitute

is a prot egf fLHgéegor‘ g‘a‘{jlke quqmplfdslc m?cﬁ?‘{nl‘?@?h %%Easatcna%ﬁ ?Hé‘f“t‘?r OCRﬁ%EEIner ° R

i nst ances tthergvidt Bcting groups are chemcally differentiable, ie., they

maybe sel ectively r erm\fﬁgccym&%énlagBﬁﬁ%e%entlzgvenﬁéﬁ%lise}%ljeféralﬁ)'; la'['rfot },&n) R6 is

a met hox nethy %% oup, wher ei n
group, igelgrabietyl ring substituted by R7 where R7 is ORG, mhereln 35 R6

is atriisopropyl SIlyﬂntﬁeT& OL&BQUPBhe Rdedlihvennspeei fﬂmt3sm@$$4lz¥rytents are

hydrogen. 1@' m\égl s%%{d?’e%sfz%mt [83‘ n% ?x?fg of ﬁdx' Qe%l :gkylaﬁé%art of the

synt hetic 0 'se MOM group in
pref erence @@k@“WhéhA5h@€mﬂPSLdﬂmBWYQF@E @ndbmbg¢m|ng met hods found in

G een, and Wit ¥ L scheeailaghes aR0RLal g ds el oS e et v
subst i tht engf%m eEDIQup consisting of C3.g cycloalkyl, phenyl, and sugstltuted phenyl.

In the compounds of the present invention, RO is preferably selected
from the group consisting of hydrogen, C]-5 alkyl, benzyl, methoxymethyl and
trisopropylsilyl.

In the compounds of the present invention, a preferred subset is found

20  where R1 and R# are hydrogen, R2 and R3 are independently ~OH, and R5 is
independently selected from the group consisting of phenyl and substituted phenyl.

In the compounds of the present invention, another preferred subset is
found where R1 is independently selected fluorine and chlorine, R4 is hydrogen, R2
and R3 are independently ~OH, and R3 is independently selected from the group

25  consisting of phenyl and substituted phenyl.

In the compounds of the present invention, the most preferred subset is
found where R1 and R# are hydrogen and, R2 is ~OH, and RS is independently
selected from the group consisting of phenyl and para-hydroxy-phenyl.

30
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5 hydrogen. It is also noted that in product V, that when either R2 or R3
is ORS, R6 nust be a protecting group, and that prior to its renoval, the
exi sti ng woR83roup nust be covered by a differentiabl e peDuset42nsy gr oup.
The al cohol internediate VI was then reacted with a reagent HO(CH2)nNZ2 in
a Mtsunobu reaction protocol, in which they are conbined with a 10
trisubstituted phosphene, such as triphenyl phosphi ne and a

di azodi car boxyl at e, such as diisopropyl azodi carboxylate, in a suitable

sol vent such as THE at from OOC to 800C for as long as it takes for the
reaction to conplete to provide the coupled product |I. The variables for

herein by S ARE R AL P e R DI pHOBENE QXTI ™ &y 15
React . 1983 Q%@ﬁ Hughes, D.L. Org. React. 1992, 42, 335. Finally, after

the Mtsunobu reaction, it is understood that in k}if any R group is or
contains - OR6, whgtein R6 is a protectlng grqu é was renoved utilizing

the appropriate nethad fo in Geen gi vepfhe final product
where R6 is M 4 7 /U ME_Ll . GENERAL
SYNTHESI S FOR 4 XH R3
Y R5 R3 Y R3:3R VOR6 VIIL HORG
5

D
i atlon

OR® OR®

Xl

S
R? Lw
i o (CH2IN@),
|

In words relevant to Scheme IV, the intermediate V of Scheme I was

mono-oxidized by careful treatment with one equivalent or a slight excess of an
ox1idant such as m-chloroperbenzoic acid, or dimethyldioxirane, or the like, in a
10 solvent such as dichloromethane, ether, acetone, or the like, at a temperature of from —
780C to ambient temperature for from a few minutes to a few hours to give the
corresponding sulfoxide intermediate XI. The remainder of the synthetic sequence to
produce I is identical to that outlined in Scheme I and detailed above.
In the compounds of the present invention, X is preferably O, and Y is
15  preferably S.
In the compounds of the present invention, Rl ,R2 R3 and R4 are
preferably selected from the group consisting of hydrogen, C -5 alkyl, C3.8
cycloalkyl. C .5 alkenyl, C|-5 alkynyl, -OR0 and halogen.
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RLRL RRS R\ YR5 Deprotection R3 X'' aORR3 /X alOH 44 6 RVIII IX
RlL 2 5 Mtsunobu Reaction R\ Y R Deprotection of OR6 HO(CH2)nN(Z)2 R3 / X
(i1 f necess@nyy23Rd [aO (CH2)NN(Z)2 | 10 In words rel ati veP€DUSHRI2250V e
schenme for the general preparation of the trans isoners of I, the ketone
internediate IV from Schene | was reduced with sodi um borohydride, super
hydride, or the like, in a mxture of nmethanol and dichl oronethane, or THE
or the like at fromOC to anbient tenperature for froma few mnutes to a

02132977 PCT) Lsor) 473 e THRARS HEHREN (I EDITIRS B ety skt shed

/. : Ccli I of I i

"n the. breshR 15t eaip s b SRy el Rt aer T Se b ctSRe BT TP et

or the like, in a sol venhe saafountiobli@p@resent idiaiibar RMa fraRebor sdlded i ke, at

a tenperaturg, gy, Sl%ﬁg@%lis%% of 9%%-83411? L4 alkgif, E&{%gl,ﬁxﬁk‘?héxr s fqppound VI I
. i-he Synt hét

as the major isoner e rénalinder o i C sequence to produce
trans nl 5i s tridgnopdalylt o that outlined in Schene | and detail ed above. The

conpounds of the inveU&RRQCMﬁﬁﬁﬁdggﬁﬁg%ﬂx&ﬁ$§%§ﬁo§§?w@&%edsMﬁeHsﬂnmd
where R1 and R% are hydrogen, R2 and R3 are independently —OH, and R is
independently selected from the group consisting of phenyl and substituted phenyl.
In the compounds of the present invention, another preferred subset is
10 found where R is independently selected fluorine and chlorine, R is hydrogen, R2
and R3 are independently ~OH, and R3 is independently selected from the group
consisting of phenyl and substituted phenyl.
In the compounds of the present invention, the most preferred subset is
found where R1 and R4 are hydrogen and, R2 is -OH, and RS is independently
15  selected from the group consisting of phenyl, meta-hydroxy-phenyl, and para-
hydroxy-phenyl.
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prepared as outlined in the specific schenes that follow. SCHEME II1.
GENERAL SYNTHESI S FOR 10 DI HYDROBENZOXATHIIN DIOXIDES RIT R2 S RS 11 R3 p
R4/ O (pigysediz)2 | RL R2 OS R5 Peroxidation | R3 O FAT/USM2m¥( Z2)2 O
X 0CG RL R2 nSOR Selective Deoxygenation 3 ROR4 / 0i (CH2)nN(Z)2 -49
WO 02/ 32377 PCT/ US01/ 42735 In words relative to Schene 111, the conpounds
| of the invention are pet-oxidized with an oxidant such as

i n-chl oroperbenzoic acid, or per-trifluoroacetic acid, or the like, in a
sol vent such dichl oronethane or the |ike, at a tenperature of

EXAMPLE |
GENERAL PREPARATION OF THIOPHENOLS
R
CuSO,, NH,SCN

S
—o
HO OH HO o
R

R-] R1

S 1. NaOH SH
e
o)

2.H' OH
Ro R,

Protection

PO PO

The functionalized thiophenols were prepared by the known procedure, with minor
modification, which is depicted in above scheme: Wermer, G.; Biebrich, W. US
Patent 2,276,553 and 2,332.418.

O OH @
. S. _NH CI® O
Thiourea \f 2 Heat @i >:o
HCl NH, HO S
0O OH

PhCH,Br O OH
Base /©: >:O 1. NaOH /@[
BnO S +
2.H BnO

SH

10



5 fromOQC to reflux to produce the trioxide internediate X In turn X was
sel ectively deoxygenated at the nitrogen atomby treatnment with a reducing
agent suovOoay3xsodi um bisulfate or the like in a bi phasi cPapt@isenm23isch as
ethyl acetate and water, or the like, to provide |I. In the conpounds of
the present invention, X is preferably 0, and Yis 10 preferably S. In the
conpounds of the present invention, RI R2 ,R3 and R4 are preferably

sel ected fromthe group consisting of hydrogen, Cl-5 alkyl, C3_8

cycl oal | cyl ic@hrdf»haid{ﬁﬂy&tpd @bO\Et ahIqyBylred 2d0BRlIBNG thalowenng iemeréﬂi’t@s conpounds

consi st ng G el QybPaat S 2 Ry PO Ant GG kBl phak U Che

conpounds of99h&’.pirésent |nvent|on R6 is preferably selected fromthe
group consi sting of hydrogen, Cl -5 al kyl, benzyl, nethoxynethyl and
trisopropylsilyl. In the Conpounds of the present invention, a preferred
subset s found 20 mhere RI and RAEXr@VPEIRogen, R2 and R3 are

i nd d ly -
constating of phoRy R AN e P R M N R ORI R e

present invention, another preferred subset is found mhere R is

i ndependent |y selected fluorine and chlorine, R4 is hydrogen, R2 and R3
y& v~ sel ected fromthe group 25

he Conmpounds of the

found where RI and R4 are

gpendently selected fromthe group

phenyl. 30 -50 WD 02/ 32377

consi sting of phenyl and substituted
present invention, the nost prefern
hydr ogen and, R2 is -OH, and RS is
consi sting of phenyl and pare-MgQr oxy-
PCT/ US01/ 42735

10 To astirred solution of anisole (1.49 g, 13.8 mmol) in anhydrous dichloromethane (5
mL) was added AICl; (1.2320 g, 9.2 mmol) followed by dropwise addition of 2-
thiophene acetyl chloride (0.57 mL, 4.6 mmol) at 0 °C under N>. The reaction was
stirred for 1.5 h, then poured into a separatory funnel containing ice/brine/EtOAc.

The organic layer was washed further with brine, dried over Na»;SO., and concentrated

15 invacuo. The resulting residue was purified by silica gel chromatography with 30%
EtOAc/hexane as the eluant to afford the desired product as a yellow oil. 'H 500MHz
NMR(CDCls) ppm(8): 3.89 (s, 3H), 4.46 (s, 2H), 6.98 (m, 4H), 7.24 (d, 1H), and
8.05 (d, 2H).

20 EXAMPLE 3
PREPARATION OF 2-THIOPHENE-4-HYDROXY-BENZOPHENONE

HO

25 A mixture of the 2-thophene-4-methoxy-benzophenone (0.8294 g, 3.5 mmol),
generated in Example 2, and pyridine-HCI (4.0627 g, 35.2 mmol) was heated to 190
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SCHEME |V. GENERAL SYNTHESI S FOR DI HYDROBENZOXATHIIN OXIDES 1 1 OR2 S R5
R2 R5 Mno-oxidation R3/ Xp RBROR-OR6 ORs VXI RRORSR5 R3/
p RA/ OW@BRI23K(Z)2 5 In words relevant to Schene |V, theTiUReRMSdI ate V
of Scheme | was nono-oxidized by careful treatnent with one equival ent or
a slight excess of an oxidant such as in-chloroperbenzoic acid, or

di met hyl di oxirane, or the like, in a 10 solvent such as dichl oronet hane,

et her, acetone, or the like, at a tenperature of from- 780C to anbient

tenperatu (r]I evd Qﬁdélcl ][mnbaa hewnhgiauliss whé)rnl%nfuslﬁ_‘ré]/d mgtémmtrgn @WMI}%CH ns aliguats of
corr espondi sul f oxi e femai nder o e synthetic
sequence toQ%ﬁF%HBE@yq$#%E¥H%ﬁ%W%§hm%%ckﬁ%F‘BﬂFPPH@@CPWe@Hhﬁhﬁe athngd
det ai | ed abaveice/rhOthgs &i@lﬁ@ommd&m(ﬂfmg Rex tprees Ndx ttabdea M o0 A% iThepr ef er abl y
0, and Y is_ 15 preferabl ‘ s nds t he ent .invention, R
R2 R3 and RlcﬁPQCXngng§%F§3 ﬂg%ﬁﬁ@iﬁgﬁﬁﬁwa<5Fgaﬁmg§ﬁgégt "y of
hydr ogem O&M@eahkyizncﬂg® T@y¢ﬁméh@¢h@wmmm&haHWSnmhﬁe¢byahamgynyl - OR6
and hal Ogenchrbﬁl%tography with 30% EtOAc/hexane as the eluant to afford the desired product

as a yellow/orange solid. 'H 500MHz NMR(CDCl3) ppm(d): 4.43 (s, 2H), 5.60 (bs,

1H), 6.90 (d, 2H), 6.92 (m, 1 H), 6.97 (m, 1H), 7.22 (d, 1 H) and 8.00 (d, 2H).

10
EXAMPLE 4
GENERAL PREPARATION OF CYCLOALKYL-4-HYDROXY-
BENZOPHENONES
O
15 HO

To astirred solution of the 2-cycloalkyl-1-(4-methoxy-phenyl)-ethanone [prepared
according to the method of Barrio, etal, J. Med. Chem.,1971, 14, 898] in dry
methylene chloride at 0°C was added 3.6 equivalents of aluminum chloride and 3.0
equivalents of isopropyl mercaptan. The ice-water bath was removed and the reaction

20 mixture was stirred further overnight under an inert atmosphere of nitrogen. The
reaction mixture was poured onto a mixture of 2N HCl/ice and extracted with ethyl
acetate. The ethyl acetate extract was washed with brine, dried over anhydrous sodium
sulfate, filtered, and evaporated. Purification by silica gel chromatography afforded
the corresponding 2-cycloalkyl-1-(4-hydroxy-phenyl)-ethanone.

25  Utilizing the foregoing experimental procedure the following compounds were
prepared:
2-cyclohexyl-1-(4-hydroxy-phenyl)-ethanone: 70% vyield using methylene chloride-
ethyl acetate(50:1) as the chromatography eluant. 'H 500MHz NMR(CDCls)
ppm(8):1-2.0 (m, 11H), 2.96 (d, 1H). 5.6 (bs, IH), 6.92 (d, 2H), and 7.95 (d. 2H).
30
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WD 02/ 32377 PCT/ US01/ 42735 |In the conmpounds of the present invention, R5
is preferably selected fromthe group consisting of C3_8 cycloal kyl,
phenyl , avaoxsd33tituted phenyl In the conmpounds of the prREBUSI42UINtI ON

R6 is preferably selected fromthe group consisting of hydrogen, Cl1_ 5

al kyl , benzyl, nethoxymethyl and 5 trisopropylsilyl. In the conpounds of
the present invention, a preferred subset is found where RI and R4 are
hydrogen, R2 and R3 are independently -OH, and R5 is independently

sel ected froboydhiengt-oup-oansiysiieng)-efhaphenyhsanedsypgtrdibfled ghanril . 1 n the

conmpounds of, t.he present invention, another pr.ef d is 10 found
where R ismP]\é%@ﬁ ngr§‘@%fé8?étg?Pu%PPH3~aﬁ?O@ﬁpﬁ?Pﬁg?&ﬁé?ks hydr ogen
R2 and R3 @amedi:hdep@htentd), 2@Hm. dHd 2R (ds | Hhde@érsdéH).|69Is@l 2di.edd f rom t he
group consy§§hng9f phenyl and substituted phenyl. In the conpounds of the
present invention, the nost preferred subset is found where Rl and R4 are
hydroger and, R2 is -OH, and R5 is independently 15 selected fromthe group
consi sting of phenyl, meta-hydroxy-phenyl, and par-a- hydroxy-phenyl. 20
-52 WD 02/ 32377 PCT/ US01/ 42735 EXA%Q%E@%QSEHERAL PREPARATI ON OF
THI OPHENOLS R1 R CuSO4, NHASCN 1 HO\ O RR R2

PREPARATION OF ISOPROPYL-4-HYDROXY-BENZOPHENONE

10 HO

To a mixture of isovaleric acid (1.4 mL,13.0 mmol) and phenol (1.0253 g, 10.9 mmol)
was added BF;OEL; (15 mL) under nitrogen. The resulting mixture was heated to 80
°C for approximately 3.5 h. The reaction was poured into ice/2 N HCI and extracted
15 with EtOAc. The organic extract was washed with brine, dried over Na;SO,, and
concentrated in vacuo to give a yellow residue. The final product was isolated as a
pale yellow oil after silica gel chromatography with 30% EtOAc/hexane as the eluant.
Upon standing at ambient temperature, the oil solidified to give a white solid. 'H
500MHz NMR(CDCl3) ppm(5):1.01 (d, 6H), 2.27 (m, 1H), 2.81 (d, 2H), 6.99 (d, 2H),
20 7.93 (d, 2H).



Rl RlL Protection S1. NaOH/ SH p O2.H\ POpp OH R2Z R2 5 The
functionalized thiophenols were prepared by the known procedure, with m nor
nodi fi catW@n2/328fiT ch i s depicted in above schenme: Werner, BET/UBMelarisch, W
US Patent 2,276,553 and 2,332,418. O OH Thiourea S NH2Cl~ Heat 0 1 Y >-- O
HCl NH2 HO/ S O OH PhCH2Br / O CH >0 1. NaCH 10 Base \ BnO 2. H BnO SH
-53 WD 02/ 32377 PCT/US01/ 42735 The thi ophenol depicted above was prepared
according to the followi ng references: Maxwell, S. J. Aiii. C107n. Soc.
1947, 69, 712; Hanzlik, R P. et. al. J. Og, Chem 1990, 55, 2736. 5
EXAMPLE 2 PREPARATI ON OF 2-THI ODHE'\ES(ﬁ\Ml\ﬁT XY-B ENZOPHENONE O S MeO

PREPARATION OF 4-PYRIDYL-4-HYDROXY-BENZOPHENONE

@ 2

<

HO

A dried flask equipped with a stirrer bar was charged with a 2.5 M solution of nBuLi
in hexane (18 mL, 45.0 mmol) and cooled to 0°C under N,. A solution of
diisopropylamine (6.4 mL, 45.7 mmol) in distilled THF (20 mL) was added slowly.
After stirring for 25 min., a solution of 4-picoline (2.0 mL, 21.4 mmol) in distilled

10 THF (8 mL) was added to the reaction. The resulting red solution was stirred for 25
min. before removing the ice bath. A solution of cyanophenol (2.5670 g. 21.4 mmol)
in distilled THF (20 mL) was added via a dropping funnel over 30 min. Upon
addition of the phenol, the reaction became a thick slurry with oiling out of a
red/brown tar. Further addition of THF did not alleviate the difficulty in stirring. The

15  reaction stood at ambient temperature for 16 h, and was poured into a mixture of
ice/sat. NH4CI/EtOAc. The intermediate enamine precipitated from the mixture as an
insoluble yellow solid and was collected by vacuum filtration. The solid was
redissolved in 2 N HCI. The EtOAc layer from the filtrate was also collected and
extracted with 2 N HCl/ice. The acidic aqueous extract was combined with the

20  enamine solution in 2 N HCI and stirred at ambient temperature for 16 h. The acidic
solution was washed with EtOAc, cooled to 0°C, and neutralized to pH7 with sat.
NaHCOs. The desired product precipitated from the solution as a yellow solid and
was collected, washed with cold water, and dried in vacuo. 'H SO0MHz NMR(d-
acetone) ppm(8): 4.37 (s, 2H), 6.97 (d, 2H), 7.31 (d, 2H), 8.01 (d, 2H), 8.52 (bs, 2H).



10 To a stirred solution of anisole (1.49 g, 13.8 mmol) in anhydrous
di chl oronet hane (5 nl) was added AIC13 (1.2320 g, 9.2 mmol) foll owed by
dr opwi se ve@d?/8336nh of 2- thi ophene acetyl chloride (0.57 neCTAS@/4mm35 ) at O
C under N2. The reaction was stirred for 1.5 h, then poured into a
reparatory funnel containing ice/brine/EtOQAc. The organic | ayer was washed
further with brine, dried over Na2SO4, and concentrated 15 in vaciro. The
resulting residue was purified by silica gel chromatography with 30%
Et OAc/ hexane as the eluant to afford the desired product as a yellow oil.
"H 500MHz  NMR(CDC13) ppm(6): 3. 89 E;: Il_% 4.46 (s, 2H), 6.98 (m 4H),
7.24 (d, 1H, and 8.05 (d, 2H). B3’ PREPARATI ON OF
2- THI OPHENE- 4- HYIBIR(B)PAIBEINKIURHMHE’RIDY& HB 'Y 2BOX YARGNZ @P IOEN O
2-t hophene- 4- met hoxy- benzophenone (0.8294 g, 3.5 nmol), generated in
Exampl e 2, and pyridi ne-HCl (4.0627 g, : 3 was heated to 190 -54 WO
02/ 32377 PCT/ US01/ 42735 C under N2 for Thelreacti on was nonitored by
exanm ni ng worked-up aliquots of the : . N'LC (30% f Et OAc/ hexane).
The reaction was cooled in an ice p and ice/ H?O was added. The

: Ft OAc. The organic extract was washed
with 2 NHO and brine, dried over Na2SO4, and 5 concentrated in vacuo. The
resul ti 2(3 brown residue was purified by silica gel chromatography with 30%
Et OAc/ hexane as the eluant to afford the desired product as a
yel | ow or anE@llcﬁﬂhb the %%éﬂ%‘ﬁh%ﬁ E)e (pgfg%st’)ie e%sé%vdn(tﬁflt ll_é_(%’ivage 3%6( bs,

1H), 6.90 (d 0 (d.
2H). to EXA szHFwas addedto eleactlon

0 lowmo addition of diisopropylamine, the
3-pyridyl-4-hydroxy-benzophenone was prepared from 3-picoline. The work-up
differed slightly in that hydrolysis with 2 N HCI was unnecessary. Instead, the

10 reaction was simply partitioned between ice/sat. NH4Cl and EtOAc. The organic
layer was washed with brine, dried over Na,SOy, and concentrated in vacuo. The
residue was triturated with CH>Cl, and EtOAc to give the desired product as an
orange solid. '"H 500MHz NMR (d-acetone) ppm(0): 4.39 (s, 2H), 6.97 (d, 2H), 7.31
(m, LH), 7.68 (m, 1 H), 8.01 (d, 2H), 8.43 (m, 1H), 8.52 (m, LH).

15
EXAMPLE 8
GENERAL PREPARATION OF CYCLOALKYL-4-TRISOPROPYLSILYLOXY-
BENZOPHENONES
20
O
TIPSO

To a stirred solution of the 2-cycloalkyl-1-(4-hydrox y-phenyl)-ethanone, prepared in

Example 4, in dry DMF at 0°C was added 1.3 equivalents of diisopropylethylamine
25  and 1.2 equivalents of triisopropylchlorosilane(TIPSCI). The ice-water bath was

removed and the reaction mixture was stirred further until tlc showed the reaction to

be complete (1-3 hours) under an inert atmosphere of nitrogen. The reaction mixture
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GENERAL PREPARATI ON OF CYCLQOALKYL- 4- HYDROXY- BENZOPHENONES O 15 HO To a
stirred solution of the 2-cycloal kyl -I|-(4-nmethoxy-phenyl)-ethanone

[ preparedvoawssrding to the nethod of Bar io, etal, J. MBCT/CR&m273971, 14,
898] in dry nethylene chloride at 0C was added 3.6 equival ents of alum num
chloride and 3.0 equivalents of isopropyl nercaptan. The ice-water bath
was renoved and the reaction 20 m xture was stirred further overnight under
an inert atnosphere of nitrogen. The reaction m xture was poured onto a

m xture of 2Nsp@Ghitibsel L&lﬂﬂde@?(éth@ﬁlﬁ@l@Miéé’hn@UﬁB’J}rgu@i@%%Qstee\yas-@aﬁzmttcP.yl acetate
extract was \Y‘@ih‘%%wt' Q}(ﬁgr_\e , ﬁr%ed %y,er C@_nhydrqus sodi um “sul fate,
filtered, and &vaporat'@yVasinl4sredtiBRrig Eiediovs g dins sedivege Hisay

af forded t fidecdr srelspopatiied. Rsroyatioabkyilied gdl4hhysioxypiphanytidd @t hanone. 25
Utilizing thg. i B i ment al procedure the follow ng conpounds were
pr epar ed: 2? g@%ﬁéﬁ(gg T%P@?&EWyg‘r%%&(@-sﬁ%‘??&?’)yf%lfeﬁﬁH'c%fé‘.”o’?%% yi el d using

net hyl ene chitibizingdbe wregpinaerameBOpyedse thadolddwingabogpaphywet uant . ' H
500MHz NVR( GRGLR): ppn(6):1-2.0 (m 1IH), 2.96 (d, IH), 5.6 (bs, 1 H, 6.92
(d, 2H), ang 7.95 (ﬂ’ oH).. 30 -55 WD 02/ 32377 PCT/ US01/ 42735

2- cycl opent yI<YPOAYhdrduipoprenisilylosy-RbsioReethrws yvise Inetd eneg hivstday | ene

chl ori de- ehbyhesdce) & B¢ BRohat@Fa i Gl O RS CaVIERVMRI @B ) phi($OOME

T'V'Eé ,CDGCL;9)1 ?cg%g}_‘;lﬁé%ﬁh?%}&mz(ﬂ;(%)j%gﬁé%@'%‘zsg(gézé)@ 1R, 5.6 (bs,

2-cyclopentyl-1-(4-triisopropylsilyloxy-phenyl)-ethanone: use methylene chloride-
hexanes(1:1) as the chromatography eluant. 'H 500MHz NMR(CDCl3) ppm():1.12
(d, 18H), 1.2-1.91 (m, 13H), 2.4 (m, LH), 2.95 (d, 1H), 6.92 (d, 2H), and 7.9 (d, 2H).

15 EXAMPLE 9

GENERAL PREPARATION OF ALKYL-4-TRIISOPROPYLSILYLOXY-
BENZOPHENONES

20 TIPSO

To a solution of the 2-alkyl-1-(4-hydroxy-phenyl)-ethanone, prepared in Examples 3,
6, and 7, in distilled THF was added 1.3 equivalents of 60% NaH in mineral oil at 0
°C under N». After the gas evolution ceased, 1.1 equivalents of was added dropwise
25 and the resulting solution stirred for 30 min. The reaction was partitioned between
ice/water and EtOAc. The organic layer was washed with brine, dried over Na,SO,,
and concentrated in vacuo. Purification by silica gel chromatography afforded the
corresponding 2-alkyl-1-(4-triisopropylsilyloxy-phenyl)-ethanones.
Utilizing the foregoing experimental procedure the following compounds were
30 prepared:



PREPARATI ON OF | SOPROPYL- 4- HYDROXY- BENZOPHENONE O HO 10 To a m xture of
isovaleric acid (1.4 nL, 13.0 mmol) and phenol (1.0253 g, 10.9 mmol) was
added BF3OBEDZ3315 nl) under nitrogen. The resulting m xt uPeTAas/42ext ed t o
80 C for approximately 3.5 h. The reaction was poured into ice/2 N HCl1 and
extracted 15 wth Et QAc. The organic extract was washed with brine, dried
over Na2SO4, and concentrated in vacito to give a yellow residue. The
final product was isolated as a pale yellow oil after silica gel

c?ﬂr)orrat ogr aghye- wléﬁhea@% Et- W1MW@1@§ i%ﬁyl%ﬂﬁﬁ@nc isjpiodal cistdgndl ng ag .

ambi ent tenperat ol | H 500MHz

NVR( CDC13) pBi{es Yeﬁbtfff"?ﬁ ”S‘éﬁ)%%zg ??ﬁ"“ft ihg e @‘f”{“&o"‘ hEnhe Tt 2H)

20 7.93 (d, 30HMHz 5B/RNO DRI BABTD): IPGEI/(HJSMMZBBEm BWANPLH s 62 IPRERARATH ON OF
4- PYRI DYL- 4- j—g@)ﬁp ENZOPHENONE O N HO 5 A dried flask equipped with a
stirrer bar was c’har ed with a 2.5 Msolution of nBuLi in hexane (18 ni,

45.0 moP) and cool ed to OC under N2. A solution of diisopropylam ne (6.4

m., 45.7 muol Q4 bﬁ st id- hﬁgofwﬁzlsﬁ@@oxrﬂah Wgﬁ cBHEE: S4oPM Vas aﬁmwsow rring

for 25 mn. i'col’i né . i Ied 10
THE (8 nL) vﬁgﬂoa@ @é@écfg%mﬁéa&fte.Caﬁomafﬁ%mpl&ﬁperitngﬂ o8 ‘\ﬁ%ﬂ de
stirred for pbn(dying (befspner. B@mammmmas;m) bauhd, m)soBst(momﬂpﬁ 69 (m

cyanophenol (2. ) n distilled THE (20 nL) was added via a
dr oppi ng fun I’é%ggg%& ?Hd48 % 2H),
10

2-(3-pyridyl)-1-(4-triisopropylsilyloxy-phenyl)-ethanone: isolated as a yellow solid
using 40% EtOAc/hexane as the chromatography eluant. 'H 500MHz NMR(CDCl5)
ppm(d):1.14 (d, 18H), 1.20 (m, 3H), 4.18 (s, 2H), 6.82 (d, 2H), 7.10 (d, 2H), 7.82 (d,
2H), and 8.43 (d, 2H).

15

EXAMPLE 10

GENERAL BROMINATION PROCEDURE OF ALKYL AND CYCLOALKYL-4-
20 TRIOSOPROPYLSILYLOXY-BENZOPHENONES

TIPSO Br

To a stirred solution of the 2-alkyl- and 2-cycloalkyl-1-(4-triisopropylsilyloxy-

25  phenyl)-ethanones, prepared in Examples 8 and 9, in dry THF at 0°C was added 1.0
equivalent of trimethylammoniumpheny! perbromide. The ice-water bath was
removed and the reaction mixture was stirred further for 1 hour under an inert
atmosphere of nitrogen. The reaction mixture was partitioned between ethyl
acetate/brine/ice/5%sodium thiosulfate/sodium bicarbonate and the organic phase was

30  separated, washed with brine, dried over anhydrous sodium sulfate, filtered, and
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addition of the phenol, the reaction becane a thick slurry with oiling out
of a red/brown tar. Further addition of THE did not alleviate the
difficultwoomsstrirring. The 15 reaction stood at anbi ent Penmpsoaaise for 16
h, and was poured into a mxture of ice/sat. NH4CI/EtOAc. The internediate
enam ne precipitated fromthe m xture as an insoluble yellow solid and was
collected by vacuumfiltration. The solid was redissolved in 2 N HC1L. The
Et OAc | ayer fromthe filtrate was also collected and extracted with 2 N

HCl /i ce. Theapau@tcPaifurdus bextlicagt! c\h/ﬁﬁm&@ﬂbpmdf atigchiht berrdPordiagine
sol ution |n 2 and %éature for 16 h. The acidic

t
sol ution wa: Wgﬁ(ﬁed b\}\?q}ﬂsléildh\ésomé)éfrggloﬂﬁ pB “R8Gtralized to pH7 with
sat . NaHCCDBLxlx7Trh@tMéeueged1grwp‘dun¢nupmemepmteatued)llfomomg tdrepsoHuteen as a
yel | ow sol E%S@.ﬁd was col |l ected, washed with cold water, and dried in
vacuo. 'H NVR(d- acetone) ppn(o): 4.37 (s, 2H), 6.97 (d, 2H), 7.31
(d, 2H) 5 8.Dayc(ehexplf-brgna3-(dysisopipylsilyl gyy-pesroRripapre: P@Erﬁ@smem2735

EXAMPLE 7 PdREPﬂé’AuE&Q]\@sQﬁﬁas'??(&}wmhld‘ﬁ@ﬁ@?&){m%wm ) HO 5

Cout vl oot i BLI RN Subma S PRE okl P 7ol dtn7'3£ i on of

di i sopropylafii ne, the 3-pyridyl-4-hydroxy-benzophenone vvas prepared from
3-picoline, The work-up differed slightly in that hydrolysis with 2 N HC
was unnecessary. Instead, the 10 reaction was sinply partitioned between
i cel satLO NH4 Gl epedtyE2 e moThéH-origparipy Lsily iy emhoad)-sbsmed: wictrhetbyleme, dri ed
over ' a- 78%101f%@qleﬁ%?lni)r%ttﬁcherW§9%hyIﬁ'ﬁnt DESIOINBYRARIABCLA ed W LR
CH2C12 and Et QA é:]l sired _produ

pm(&) L. 13( 18H), 1.1-2.2 (m, LIH), 2.8 (m, 1H), 498 (d, 1H), 6.94 (d, 2H), and

7.96 (d, 2H

15 2-(2-thiophene)-2-bromo-1-(4-triisopropylsilyloxy-phenyl)-ethanone: stirred at 0 °C
for 40 min.; isolated as a dark brown oil and used in the next reaction without
purification.

"H 500MHz NMR(CDCl3) ppm(8):1.13 (d, 18H), 1.30 (m, 3H), 6.73 (s, 1H), 6.97 (d,
2H), 7.00 (m, 1H ), 7.30 (m, 1H), 7.49 (d, 1H), and 8.00 (d, 2H

2-(4-pyridyl)-2-bromo- 1-(4-triisopropylsilyloxy-phenyl)-ethanone: added 2
equivalents of trimethylammoniumpheny! perbromide and stirred at 0 °C for I h;
isolated as an orange/yellow oil and used in the next reaction without purification. 'H
500MHz NMR(CDCl5) ppm(5):1.03 (d, 18H), 1.21 (m, 3H), 6.21 (s, LH), 6.98 (d,

25  2H),7.40 (d, 2H), 7.90 (d, 2H), and 8.57 (d, 2H).

2-(3-pyridyl)-2-bromo- 1 -(4-triisopropylsilyloxy-phenyl)-ethanone: added 2
equivalents of trimethylammoniumphenyl perbromide and stirred at 0 °C for 3 h;
isolated as an orange/yellow oil and used in the next reaction without purification. 'H

30 500MHz NMR(CDCI5) ppm(d):1.13 (d, 18H), 1.30 (m, 3H), 6.30 (s, 1H), 6.98 (d,
2H), and 7.39-8.75 (m, 6H).
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orange solid. 'H 500MHz NWVR(d-acetone) ppm(6): 4.39 (s, 2H), 6.97 (d, 2H)
7.3 (m [H, 7.68 (m | H, 801 (d, 2H, 8.43 (m 1H, 852 (m 1H. 15
EXAMPLE SvGENERAL PREPARATI ON OF CYCLQOALKYL- 4- TRHSOPROPYLBUT/VR@XE735
BENZOPHENONES 20 O TIPSO To a stirred solution of the

2-cycl oal kyl -1 - (4- hydr oxy-phenyl ) - et hanone, prepared in Exanple 4, in dry
DVF at O' C was added 1.3 equivalents of diisopropylethylamne 25 and L2
equi val ents of triisopropylchlorosilane(TIPSCl), The ice-water bath was
renoved and the reaction m xture was stirred further until tlc showed the
reaction to be conplete (1-3 hours) under an inert atnosphere of nitrogen.
The reaction m xture -58 WD 02/32377 PCT/USOl/42735 was partitioned

bet ween ether/2N HCl/ice and the 05%@ pﬁe was separated, washed tw ce
with water, washed with brine, dri ove hhydr ous sodi um sull' ate,
filtered, and evaporated. Purification by silica gel chromatography

af forded the N&SPY 9 7

2- cycloglkyI-F??EAtrl|g§%ggpysg¥§u% o Pj anoﬁ‘HYEH%E FF%?%EY%%e

f or egoi ng experinental procedure thET @MWEng conpounds were prepared:
2-cyc|ohexy|-|-(4-tiiisopropyI5|Ionxy phenyl ) - et hanone; use net hyl ene

chl ori de- hexanes(1:1) as the chromatography eluant. 'H 500MHz NVR( CDCl 3)
ppm(o):1.13 (d, 18H), 1-1.99 (m 14H), 278 (d, 1H, 6.91 (d, 2H), and
7.89 (d, 2H). 10 2-cyclopentyl-1-(4-triigpprapylsilyloxy-phenyl)-ethanone:
use net hyl ene chl ori de-

HO

10 Following the procedure outlined in Example 10 and using the product obtained from
Example 5, 2-isopropyl-2-bromo-1-(4-hydroxyphenyl)-ethanone was isolated as a
yellow oil and used in the next reaction without purification. 'H 500MHz
NMR(CDCI5) ppm(d): 1.01 (d, 3H), 1.21 (d, 3H), 2.46 (m, LH), 4.93 (d. 1H), 6.96 (d,
2H), and 7.96 (d, 2H).



hexanes(1l: 1) as the chromatography eluant. 'H 500MHz NVR(CDCl 3) ppm(6):1.12
(d, 18H), 1.2-1.91 (m 13H), 2.4 (m 1H), 2.95 (d, IH, 6.92 (d, 2H), and
7.9 (d, 2 02/328%7 EXAMPLE 9 GENERAL PREPARATI ON OF PCT/US01/42735

ALKYL- 4- TRI | SOPROPYLSI LYLOXY- BENZOPHENONES O R 20 TI PSO To a solution
of the 2-al kyl -1-(4-hydroxy-phenyl)-ethanone, prepared in Exanples 3, 6,
and 7, in distilled THE was added 1.3 equival ents of 60% NaH in m neral oil
at 0 Cunder N2. After the gas evolution ceased, 1.1 equivalents of was
added dropwi se 25 and the resul tingzgahmbi@n.stirred for 30 mn. The
reaction was partitioned between ice/water and Et QAc. The organic | ayer
was washed with brine, dried over Na-'S04, and concentrated in vacuto.
Purification by silicaGBRERA RRBLARAGION OF BRODKEEONEST I espondi ng

2-al kyl -1-(4-tiiisopropylsilyloxy-phenyl)-ethanones. Utilizing the

f oregoi ng experinmental procedure the foll ow ng conmpounds were 30 prepared:
-59 WD 02/ 32377 PCT/ USO01/ 42735

2- (2-thi ophene)-1-(4-triisopropylsily
orange/ yel l ow solid using 15% Et Oac/
500MH#z NMR(CDCl 3) ppm(6):1,14 (d, 1
6.93- 7.98 (m 7 H. 5
2-(4-pyridyl)-1-(4- trllsopropyIS|Ion henyl ) - et hanone: isolated as a
yel l ow solid using 40% Et OAc/ hexane erchr omat ogr aphy eluant. IH
500MH#z NMR(CDCI 3) ppn(6):1.14 (d, 18H), 1.30 (m 3H), 4.28 (s, 2H), 6.97
(d, 2H),5 7.35 (m 1H), 7.69 (m R=H or MOM

@| gﬂgﬁyl ) - et hanone: isolated as an

le as the chromat ography eluant. IH
JH,71.30 (m 3H), 4.42 (s, 2H). and

b

Step A

To a stirred solution of 3.0g (13.2mmole) of dry desoxybenzoin (freshly azeotroped
with toluene) in 25mL of DMF at 0°C was added 5.7mL (5.7mmole) of neat
diisopropylethylamine. To this stirred solution was added slowly 1.25mL (19.73

10 mmole) of chloromethylmethylether (MOMCI). The ice-water bath was removed and
the mixture was stirred further under an atmosphere of nitrogen for 18 hours. The
mixture was then poured into a saturated NaHCOs5 solution, extracted with EtOAc,
and the extract washed with water, and dried over anhydrous MgSO,. After
evaporation of the solvent, the residue was purified by silica gel chromatography

15 (EtOAc/Hexane =1:1) to provide the product, as a solid. '"H NMR (400 MHz, CDCls)
& (ppm): 8.0 (d, 2H), 7.19(d, 2H), 7.10 (d, 2H), 6.8 (d, 2H), 5.23 (s, 2H), 4.8 (s, 1H),
4.2 (s, 2H), 3.5 (s, 3H).

Step B

20 To astirred solution of the product obtained from Step A (423mg, 1.55mmole) and
imidazole (21 1mg, 3.1mmole) in 20mL of dry DMF at 0°C was added
triisopropylsilyl chloride (3.1mmole) and the reaction mixture was allowed to warm
to room temperature and stirred further for 2-3 hours. The reaction was quenched by
the addition of aqueous NaHCOj3 solution and extracted with EtOAc. The organic

25  layer was washed with brine and dried with MgSO,. Chromatography (10%
EtOAc/hexane) yielded the desired product. 'H NMR (400 MHz, CDCls) 6 (ppm):
8.0 (d, 2H), 7.12 (d, 2H), 7.08 (d, 2H). 6.82 (d, 2H), 5.21 (s. 2H). 4.18 (s, 2H), 3.5 (s,
3H), 1.24 (m, 3H). 1.1 (d. 18H).
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1H), 7.97 (d, 2H), and 8,56 (bs, 2H). 10
2-(3-pyridyl)-1-(4-triisopropylsilyloxy-phenyl)-ethanone: isolated as a
yel | ow soVv® d2/323871 ng 40% Et OAc/ hexane as the chronmat ogr aphpceUs@an273s H
500MHz NVR(CDCI 3) ppm(6):1.14 (d, 18H, 1.20 (m 3H), 4.18 (s, 2H), 6.82
(d, 2H, 7.10 (d, 2H), 7.82 (d, 2H), and 8.43 (d, 2H). 15 EXAMPLE 10
GENERAL BROM NATI ON PROCEDURE OF ALKYL AND CYCLQALKYL-4- 20

TRI | SOPROPYLSI LYLOXY- BENZOPHENONES O R TIPSO Br Y To a stirred solution
of the 2-al kyl- and 2-cycloal kyl-1-(4-triisopropylsilyloxy 25
phenyl ) - et hanones, prepared in Exanples 8 and 9, in dry THE at 0C was added
1.0 equivalsgptCof tri nmet hyl ammoni unphenyl perbrom de. The ice-water bath
was renoved and the reaction mxture was stirred further for 1 hour under
an inert atfivosphérre obfherionroged frofhgep B40tigoh | finxtale)én Wa@mpafti ti oned

between et )y eRsRtAeLAE Lagl €8/ eRdindiE) dE ARHLSALE! 8aMId bl car bonat e

and the organlc hase was E ried over
anhydr ous s@ahbmﬁl@el(%{\& ﬂ‘f@ "G dheere-varier batlpyasyenoEd 2B Th POTIWS01542735

evapor at e(cji stéd fuirt@at fop BndMo®l TThe d1@ain whvasmtpgeanhy watfandadyileand
corr espondi

cycl oal kyl - ggB?ﬂﬁ%gle%quJW&SgprB@QWQPFng%V@Bh@ﬁVﬁﬁd%Fﬁ@ﬁBﬁ%Of@PFPFZ|ng

t he foregoi heosspdMONenbap wak peidlly eendiedy, olhlicwy fguse o RpdvOdRirwer e

prepar ed: purification due to their instability toward chromatography.

10 Bromoketone with MOM group: '"H NMR (400 MHz, CDCls) & (ppm): 8.0 (d, 2H),
7.4 (d, 2H), 6.88 (d, 2H), 6.86 (d, 2H), 6.36 (s, 1H), 1.24 (m, 3H), 1.1 (d, 18H):
Bromoketone without MOM group: '"H NMR (400 MHz, CDCls) & (ppm): 7.94 (d,

2H), 7.4 (d, 2H), 6.88 (d, 2H), 6.86 (d, 2H), 6.36 (s, 1H), 1.24 (m, 3H), 1.1 (d, 18H).

15 EXAMPLE 13
PREPARATION OF

Br. O
“ U
OTIPS

20 The required bromoketone was prepared using the procedure in Example 12 (Step C).
'H NMR (400 MHz, CDCl5) & (ppm) 7.94 (d, 2H), 7.56 (m, 2H), 7.38 (m, 3H), 6.9 (d,
2H), 6.36 (s, 2H), 1.28 (m, 3H), 1.1 (d, 18H).

- 64 -



5 2-cycl ohexyl - 2-brono- 1- (4-triisopropyl silyl oxy-phenyl)-ethanone: use

nmet hyl ene chl ori de- hexanes(l:1) as the chromatography eluant. | H 500MHz
NVR( CDCI 3yo oppes3(6): 1.14 (d, 18H), 0.98-2.27 (m 15H), 4.PaT/(0801/42F)5 6. 94
(d, 2H), and 7.94 (d, 2H. 10

2-cycl opentyl -2-brono-1-(4-triisopropylsilyloxy-phenyl)-ethanone: use

nmet hyl ene chl ori de- hexanes(1:1) as the chromatography eluant. 'H 500VHz
NVR(CDCI 3) ppm(6):1. t3 (d, 18H), 1.1-2.2 (m IIH), 2.8 (m 1H), 4.98 (d,
1H), 6.94 (d, 2H), and 7.96 (d, 2H). 15

2- (2-thi ophene)-2-brono-1-(4-triisaqpy | | yl oxy-phenyl)-ethanone: stirred
at 0 C for 40 mn.; isolated as aoﬁgé‘rg&wt@ol/% oil and used in the next
reaction without purification. 'HREQORMIINNRIICDCI 3) ppn(6):1.13 (d, 18H),
1.30 (m 3H), 6.73 (s, tH), 6.97 (d, 2H), 7.00 (m 1H, 7.30 (m 1H), 7.49
(d, 1H), and 8.00 (d, 2H). 20

2-(4-pyridyl)-2-brono-1-(4-triisopropylsi I%ngy phenyl) - et hanone: added 2
equi val ents of trinmethyl anmoni unpheny gt brom de and stirred at 0 C for |
h; isolated as an orange/yell ow Bi\| and”used in the next reaction w thout
purification. rH 500MHz NWR(CDC13) |ppm(6):1.03 (d, 18H), 1.21 (m 3H),
6.21 (s, 1H), 6.98 (d, 25 2H), 7.4 (CXH, 7.90 (d, 2H), and 8.57 (d,
2H) . 2-(3-pyridyl)-2-brono-1-(4- tr| i § opy! si |l yl oxy- phenyl ) - et hanone:
added 25 equival ents of trinethyl anmoniMtinpoergl perbrom de and stirred at 0
Cfor 3 h; isolated as an orangelyellow oil and used in the next reaction
w t hout purificati on iH 30 500MHz NMR(CDC13) ppm(5):1.13 (d, 18H) 1.30
(m 3H), 6.30 (s, 6.98 (d, 2H), and 7.39-8.75 (m H? WO
02/ 32377 péﬁﬁ@g@ty;@yg@okmm@@mred using the procedure in Example 12 (Step ).

'"H NMR (400 MHz, CDCl3) 8 (ppm) 7.9 (d, 2H), 7.5 (d, 2H), 6.9 (d & d, 4H), 6.4 (s,
1H), 3.8 (s, 3H), 1.28 (m, 3H), 1.1 (d, 18H).

10
EXAMPLE 15
PREPARATION QOF
OMOM
Br. O
s
OMOM
15 Step A

To a stirred solution of a mixture of the 0.1g (0.37mmole) mono phenolic compound
from Step A in Example 12 and diisopropylethylamine (0.13mL, 2eq) in 5mL of DMF
at room temperature was added slowly neat MOMCI (0.05mL, 2eq), and the mixture
was heated at 85°C under N> for three hours. The mixture was then poured into a

20 saturated NaHCOj; solution, extracted with EtOAc, washed with water, and dried
over MgSO.. After evaporation of the solvent, the residue was purified by silica gel
chromatography (EtOAc/Hexane =1:1) to provide the pure bis-protected MOM
product, as a solid. '"H NMR (400 MHz, CDCl3) 8 (ppm): 8.0 (d, 2H), 7.19(d, 2H),
7.10 (d, 2H), 7.02 (d, 2H), 5.23 (s, 2H), 5.2 (s, 2H), 4.2 (s, 2H), 3.5 (two s, 6H).



5 PREPARATI ON OF 2-1 SOPROPYL- 2- BROMD- 1- ( 4- HYDROXYPHENYL) - ETHANONE O HO Br
10 Foll ow ng the procedure outlined in Exanple 10 and using the product

obt ai ned wo oms23Exanpl e 5, 2-isopropyl -2-brono-1- (4- hydr oxpghesyl/4273st hanone
was isolated as a yellow oil and used in the next reaction w thout
purification. 'H 500MH NWR(CDC13) ppm(8): 1.01 (d, 3H), 1.21 (d, 3H),
2.46 (m 1H), 4.93 (d, 1H, 6.96 (d, 2H), and 7.96 (d, 2H). -62 WO

02/ 32377 PCT/ USO01/ 42735 EXAMPLE 12 GENERAL PREPARATI ON OF BROMOKETONES
OTIPS Br 0S¥ B5 RFH or MOM StepA To a stirred solution of 3.0g

(13.2mmol e) of dr es benzoin (freshly azeotroped wth tol in 25
of v at - od Tt odsih SR Rt B bl PREG e RERE biskhasi e vy RMRhe. “To
this stirred480Miti,aiD@RSES gubdeds Sl(oviEl), T.4362H) 1D 1T GwbQl, Fil) &) (sofl H).

chl or onet hyl | et (4\/8}/5: )siThe i ce-water bath was renoved and the

m xture was %P%gg’?ﬁg’ﬁﬁe u%’déefg)'an at nosphere of nitrogen for 18 hours.
The mixPure was then poured into a saturated NaHCO8 sol ution, extracted
with EtOAc, and the extract washed gy Ajprvat g5, and dried over anhydrous

SO4. After evaporation of the solvent, the residue was purified by silica
gN2| chr omat ograpﬁy SeRBRAT BrEBAR ATIONTGE P y

10
To a stirred, freshly prepared solution of 2-thiophenol (0.2g, [.6mmole) and Et;N
(0.34mL, 2eq) in 15mL DMF at 0°C was slowly added a solution of 0.627g
(1.232mmole) of bromoketone (prepared from Step C in Example 12) in 13mL of
DMEF. The reaction mixture was stirred for three hours at room temperature and was

I5  then partitioned between saturated NaHCO3 and EtOAc, the layers were separated,
and the aqueous layer was extracted again with EtOAc. The combined organic layers
were dried (Na,SOy), filtered, and evaporated in vacuo. The resulting oil was purified
by flash chromatography (EtOAc/Hex=1/4) to provide the desired product as an oil.
'"H NMR (400 MHz, acetone-dg) & (ppm): 8.0 (d, 2H). 7.2-6.6 (m, 8H), 6.8 (d, 2H),

20 6.2(s, 1H), 5.24 (s, 2H), 3.4 (s, 3H), 1.22 (m, 3H), 1.1 (d, I8H); MS m/z 575
(M+23).
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15 (Et OAc/ Hexane =1:1) to provide the product, as a solid. 'H NWVR (400 Mz,
CDC13) 6 (ppm: 8.0 (d, 2H), 7.19(d, 2H), 7.10 (d, 2H), 6.8 (d, 2H), 5.23
(s, 2H), w0828877 1H), 4.2 (s, 2H), 3.5 (s, 3H). Step B 2BCTos@/&£ris red
solution of the product obtained fromStep A (423ny, 1.55mvole) and

i mdazole (211 ng, 3.Imvole) in 20nL of dry DMF at 0C was added
triisopropylsilyl chloride (3.1mvle) and the reaction m xture was al | owed
to warm to roomtenperature and stirred further for 2-3 hours. The

reacti on was quenched by the addition of aqueous NaHCO3 sol uti on and
extracted with Et OAc. The organic 25 | ayer was washed with brine and dried
with MgSO4. Chromat ography (10% EtFOAsMPeEane) vyi el ded the desi red product.

"H NVR (400 MHz, CDC13) 7.08 (d, 2H).
6.82 (d, 2H), 5. .21 (s, 2%}‘(@'2%“9% %ﬁ@ou\?ﬂ@ﬁ% , o (m 3H). 1.1
(d, 18H). -63 WO 02/32377 PCT/USO01/ 42735 Step C To a m xture of the
compound from Step B (0.5g, 1.16mmle) in | GOrL of anhydrous THE was
added 0.39g (L.I6mmole) of trret@yPphenyl anmoni um 5 per brani@eOPTAB) at
0C. The ice-water bath wgs r ed, and the m xture wagH rred further
for one hour. The se¥uUty vas el wat er and
brine and dried ovel ISHeo &

br ono- ket onesMPNIOM gf oup partially renoved) > whDch
further purification d L@eir instability toward chrigneto ra'a 10

Br onoketsone wi th MOM gr oup: NVR (400 WMHz, CDCI3) 6 (ppm: (d 2H)

74 (d, 2H), 6.88 (d, 2H), 6.86 (d, 2H), 636(s IH, 1.24 (m 3H), 1.1 (d,
18H); Bronoketone w thout MOM group: 'H NVR (400 MHz, CDC13) 6 (ppr’r) 7.94
(d, 2H), 7.4 (d, 2H), 6.88 (d, 2H), 686%d 2H) 636(5,1, 1.24 (m
3H), 1. (CFOIIPSJH) g the procedure outlined in Examplel {.2-dihydroxybenzene and the

bromide of Example 15 was converted to the product which was purified by silica gel

chromatography using EtOAc/hexane (1/4) as eluant. MS m/z 448 (M*+23).
10

EXAMPLE 18
PREPARATION OF

OBn B OBn

15  Following the procedure outlined in Example 16 and using 0.83g (3.6mmole) of 4-
benzyloxy-thiophenol, prepared from Example 1, product A and product B were
obtained after silica gel chromatography using EtOAc/hexane (1/5) as eluant.

A: '"H NMR (400 MHz, acetone-dg) & (ppm): 8.15 (s, LH), 7.8 (d, 2H), 7.4 (m, 5H),
6.98 (d. 2H), 6.98 (d. 1H), 6.75 (d & d, 4H), 6.0 (s, 1H), 5.62 (s, 1H). 5.0 (s, 2H),
20 1.22 (m,3H). .15 (d, 18H).
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15 EXAMPLE 13 PREPARATION OF Br O OTIPS 20 The required bronoketone was
prepared using the procedure in Exanple 12 (Step Q '"H NMR (400 MHz,
CDC13) 6wW@p23$237194 (d, 2H), 7.56 (m 2H), 7.38 (m 3H), BCPUFW/M427BH), 6.36
(s, 2H, 1.28 (m 3H), 1.1 (d, 18H . -64 WO 02/32377 PCT/ US01/ 42735
EXAMPLE 14 PREPARATION OF W Br p | \ 5 OTIPS The required bronoketone
was prepared using the procedure in Exanple 12 (Step Q 'H NVR (400 WHz,
CDC13) b (ppm 7.9 (d, 2H), 7.5 (d, 2H), 6.9 (d & d, 4H), 6.4 (s, 1H), 3.8

(B S, OBH) . 1.8t MMRHDO0 M, (&bhiorkS]) § (dfn YAMALEHIS 5 RRERARATRGN i, OMOM
O MM L, @SR /2.96 (0. 1H). 6.8 (d. 2H), 6.56 (d. 1H), 6.32 (dd, 1H), 6.1 (s. [H), 5.25
(s, 2H), 5.09 (s, [H). 3.4 (s, 3H), 1.22 (m, 3H), L.1 (d, [8H).

5 EXAMPLE 19
PREPARATION OF

OBn

10 Following the procedure outlined in Example 16 and using 1.1g (2.3mmole) of the
bromoketone from Example 14, the desired product was obtained after silica gel
chromatography using EtOAc/hexane (1/5) as eluant. 'H NMR (400 MHz, acetone-
dg) 0 (ppm): 8.46 (brs, 1H), 7.98 (d, 2H), 7.48-7.3 (m, 5H), 7.24 (d, 2H), 7.4 (d, 1H),
6.92 (d, 2H), 6.82 (d, 2H), 6.56 (d, 1H), 6.38 (dd, 1H), 6.1 (s, LH), 5.04 (s, 2H), 3.72

15 (s,3H), 1.25 (m. 3H), 1.1 (d, 18H).

EXAMPLE 20
PREPARATION OF

20 OBn
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To a stirred solution of a mxture of the 0.1g (0.37mmle) nono phenolic
conpound from Step A in Exanple 12 and dii sopropyl ethylamne (0.13nL, 2eq)
in 5nL ofW@®WF323at room tenperature was added sl owy neat ROMCBO(Q73F5mL,
2eq), and the m xture was heated at 85C under N2 for three hours. The

m xture was then poured into a 20 saturated NaRCO3 sol ution, extracted with
Et CAc, washed with water, and dried over MgSO4. After evaporation of the
solvent, the residue was purified by silica gel chromatography

( Et CAc/ Hexdfutlowing thp pt(ﬂ:c{jml@\oiudmctiheEp;uﬁle!ebESm@Itl@ﬂhg@tE@(Wmcﬂémlﬂﬁd as a

zlc-)||)i d? Og %ﬂé@&%@ & ngﬁ)_{&ﬁ(sgﬁ%gq the %—I) g(?ﬂlo%ﬁ%t waqﬂjg?a(m%l é!—? %%7 10 (d

25 -65 WO @2/ Gﬁem?tOB@DhMSG)I]JEWBS/he&@ﬁIB)Ih@lumlodud‘ﬂl\/l&f(ﬂlﬁﬁ dpHA was treat ed
with bromn PPk ppm :
8 0 o Zml%ctbFPeG)Va?( glfh? ?D gﬂ?ﬁlt)oﬁ% 701"&7{\'%) H‘Q? MFB 6@ @2@ two .
3.8 (t@old); 66‘H)(d HFIE%&WEEHES OBENERAL ﬁ?&EPR TZ@JNS ). i20mpPs  MOVD |
S Ho -b  1QHo1.a(gtigHed, freshly prepared sol ution of 2-thiophenol (O0.2g,
1.6mmole) and Et 3N (0.34nL, 2eq) in 15 DM at 0C was slowy added a
solution of 0.627g (1.232mvle) of bronoketone (prepared from Step Cin
Exanple 12) in 13nL of DW. The r&cAM®LEMAIXture was stirred for three

hours at room tenperature and WASREPARATION OF
10

Me OBn

Following the procedure outlined in Example 16 and using 0.8g (1.57mmole) of the
bromoketone from Example 12 (Step C) with the thiophenol derivative prepared from

15 Example 1, the desired product was obtained after silica gel chromatography using
EtOAc/hexane (1/5) as eluant. "H NMR (400 MHz, acetone-dg) & (ppm): 7.9 (d, 2H),
7.5-1.3 (m, 5H), 7.12 (d, 2H), 6.9 (d, 1H), 6.84 (d, 2H), 6.79 (d, 2H), 6.4 (d, 1H), 6.0
(s, LH), 5.1 (s, 2H), 2.1 (s, 3H), 1.25 (m, 3H0), 1.1 (d, L8H).
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15 then partitioned between saturated NaHCO3 and Et OAc, the |ayers were
separated, and the aqueous |ayer was extracted again with Et OAc. The
conbi ned voo ga803¢7 | ayers were dried (Na-7SO4), filtered, poOUSMapo¥sated in
vacuo. The resulting oil was purified by flash chromatography (EtOAc/ Hex=
t/4) to provide the desired product as an oil. 1H NVR (400 MHz,
acetone-d6) 6 (ppm: 8.0 (d, 2H). 7.2-6.6 (m 8H), 6.8 (d, 2H), 20 6.2 (s,
1H), 5.24 (s, 2H), 3.4 (s, 3H), 1.22 (m 3H), 1.1 (d, 18H); M5 mlz 575
(W23). -66 WO 02/32377 PCT/US01/ 42735 EXAMPLE 17 CYCLI ZATI ON OF COUPLED
PRODUCT OMOM | | : oOMOM MOMO : 5 HO OMOM Fol | owi ng the procedure outlined in
Exanpl e 16, 1, 2-di hydroxybenzene andsxhgipihy om de of Exarrpl e 15 was
converted to the product which wa ilica ge chr omat ogr aphy
usi ng Et QAc/ hexane (t/4) as el uan%%%ﬁ?%ﬁ?%%%) 10 EXAMPLE 18
PREPARATION OF O OTIPS OOTIPS HOSMOMOS HO-0HO O OBn B OBn A 15
Fol | ow ng the procedure outlined in Exanple 16 and using 0.83g (3. 6mmol e)
of 4- benzyl oxy-t hi ophenol preparedofro pP& 1, product A and product
B were

5 OBn

Following the procedure outlined in Example 16 and using 0.56g (1.lmmole) of the
bromoketone from Example 12 (Step C) with 0.19g (0.73mmole) of thiophenol
derivative prepared from Example 1, the desired product was obtained after silica gel

10 chromatography using EtOAc/hexane (1/5) as eluant. "H NMR (400 MHz, acetone-
ds) 6 (ppm): 7.9 (d, 2H), 7.48-7.3 (m, 5H), 7.16 (d, 2H), 6.84 (d, 2H), 6.78 (d, 2H),
6.42 (d, 1H), 6.38 (d, 1H), 5.96 (s, IH), 5.1 (s, 2H), 2.6 (g, 2H), 1.22 (m, 3H), 1.1 (d,
18H), 1.1 (t, 3H).

15 EXAMPLE 23
PREPARATION OF

Et OBn

20 Following the procedure outlined in Example 16 and using 2.04g (4.33mmole) of the
bromoketone from Example 12 (Step C) with the thiophenol derivative prepared from

- 70 -



obtained after silica gel chromatography using Et OAc/ hexane (1/5) as
eluant. A: IH NWR (400 VHz, acetone-do) 6 (ppm: 8.15 (s, 1H), 7.8 (d, 2H),
7.4 (m S5¥p02/38B798 (d. 2H), 6.98 (d, 1H), 6.75 (d & d, 41FPQy/Us&/4Q735 s, | H),
5.62 (s, 11-1), 5.0 (s, 2H), 20 1.22 (m 3H), 1.15 (d, 18H. -67 WO

02/ 32377 PCT/ US01/ 42735 B: 'H NVR (400 MHz, acetone-d6,) b (ppm: 8.0 (d,
2H), 7.5 (m 5H), 7.18 (d, 2H), 7.04 (d, 2H), 6.96 (d, 114), 6.8 (d, 2H),
6.56 (d, 1 H, 6.32 (dd, 1 H, 6.1 (s, I H, 525 (s, 2H), 5.09 (s, IH)

3 4 3 lll U dYCl1 d P IS1 Q\I
R e e g

e
and using | Er@%“ﬁmérﬁﬁ) {16)) ¢ ‘éfe]“t“H% %&M‘%@dﬁg/f%‘élﬂnﬁé {RPMy7 tHeJﬂ)em red
product was obvd medHaf 1.e2 (cswlmcam@di LFDD6.eared, agh aphy (Ui ge B @Aathexane

708 (a oHt 0w B R At CARE B 13 GRD2 G 6705 o) hiy

6.82 (d, °2H), 6.56 (d, 1H) 6.38 (dd, 1H), 6.1 (s, 1H), 5 04 (s, 2H), 3.72
15 (s, 3H), 1.25 (m 3H), 1.1 (d, 1 E 20 PREPARATI ON OF O OTI PS
L St 20 o S AMPME

PREPARATION OF

OTIPS
)
HO O S OBn

OBn

10
Following the procedure outlined in Example 16 and using 2.0g (4.33mmole) of the
bromoketone from Example 12 (Step C) with the thiophenol derivative prepared from
Example 1, the desired product was obtained after silica gel chromatography using
EtOAc/hexane (1/5) as eluant. "H NMR (400 MHz, acetone-dg) (ppm): 7.8 (d, 2H),
15 7.62 (d, 2H), 7.48-7.3 (m, 8H), 7.12 (d, 2H), 6.8 (d, 2H), 6.76 (2H, d), 6.28 (d, 1H),
6.18 (d, 1H), 6.0 (s, 1H), 5.24 (s, 2H), 5.05 (s, 2H), 1.22 (m, 3H), 1.1 (d, 18H).

EXAMPLE 25
PREPARATION OF




-68 WO 02/ 32377 PCT/ US01/ 42735 Followi ng the procedure outlined in Exanple
16 and using 0.748 (1.5mvle) of the bronoketone from Exanple 12 (Step O,
t he desi meadopssaduct was obtained after silica gel chronmaPOUspM273sSi Ng

Et OAc/ hexane (1/5) as eluant. 11-1NVR (400 M-1z, acetone-d6) 6 (ppm: 7.92
(d, 2H), 7.46-7.1 (m 5H), 7.18 (d, 2H), 6.84 (d, 2H), 6.78 5 (d, 2H),
6.42 (d, 11-1), 6.36 (d, 1H), 5.98 (s, IH, 5.02 (s, 2H), 2.2 (s, 3H, 1.22
(m 3H, I,1 (d, 18H . EXAMPLE 21 PREPARATION OF 10 O OTIPS HO S HO Me
(OBn Fol | lovvi)mjglotwheg ﬂhé@@@ﬂﬂﬂl’?e o@UtdeHﬁﬁExairﬁplEXlampﬂelsﬂq@ 1802d 3158 hingh | ©). cﬁghe

1.57mmol e a

i ophenol warPvaes B repardat R R ERa e i e T S malict e
obt ai ned afltdrcclﬂsﬂm:ctat att vmtsrqum@gﬂ@phyccugelmgr@n Aghprexane (1/ 5) as

el Ua“t7 12 4Q0 é\@%) @%gt PGEP 8468%4 (Z;:e@;gé‘i‘b)t?g!)pm) é?oia
60 (s? 1%57@ m, (19H) JH) (d.2, QQ?(CB?- ,6.34 65 1HH 0.3 ddiﬂ)ié(bﬂm -69V\D
02/ 32377 PGTdIS0L4#2 73! m’@gﬁ!\/ﬁlﬁd’Z@I_RREPARATI ON OF OOTPS HO S Et

EXAMPLE 26
PREPARATION OF

10

Following the procedure outlined in Example 16 and using 2.6g (5.82mmole) of the
bromoketone from Example 13 with the thiophenol derivative prepared from Example
15 1, the desired product was obtained after silica gel chromatography using
EtOAc/hexane (1/5) as eluant. 'H NMR (400 MHz, acetone-dg) 5 (ppm): 8.0 (d, 2H),
7.4-7.2 (m, 10H), 6.94 (d, 2H), 6.84-6.74 (m, 3H), 6.24 (s, 1H), 4.85 (s, 2H), 1.23 (m,
3H), 1.1 (d, 18H).
EXAMPLE 27
20 PREPARATION OF

OBn



HXO 5 OBn Follow ng the procedure outlined in Exanple 16 and using 0. 56g
(1. tmmole) of the bronoketone fromExanple 12 (Step © with 0.19g

(0. 73nmoIved ows23rhi ophenol derivative prepared from ExanpbPer/ysot42e3sdesi r ed
product was obtained after silica gel 10 chromat ography using Et QAc/ hexane
(1/5) as eluant. "H NWR (400 MHz, acetone- do) 6 (ppm: 7.9 (d, 2H),
7.48-7.3 (m 5H), 7,16 (d, 2H), 6.84 (d, 2H), 6.78 (d, 2H), 6.42 (d, 1H),
6.38 (d, 1H, 5.96 (s, 1H, 5.1 (s, 2H), 2.6 (q, 2H, 1.22 (m 3H), 1.1 (d,
18H), 1.1 (qulo&lﬂ)gth&@mﬁw«m@bﬁl%d nPBEBABA‘ITb@NdGEn@tl@le]BSmI\SOh{: Gofd HOO Et
OBn 20 Fol | n edur ut l.ined, i.n usin 049

(4. 33mol ¢) C5F e 1,0 O BAFe Aokt dC”V‘I“E‘%elf’réTP ﬁdlﬁ%;‘g R P

t hi ophenol @@n ¢d/poiiva W ep b el cfftleomhca o CWDHQWQMWWSP@IE%@M@&Z&SS

Exanpl e 1._(ihg daridi Piesuek gevebt ald @4585 L Bl 98 75hy oL Ography

using Et OAC/ exane as el uant. t ofe- dc; é

7.9 (d, 2H)7H). 7.05m7 580 4m1H>ﬁ%&(qdle2+q)l4<@ 52). 68 (5 BHD. 6.284m( H)zH)
6.78 (d, 2H.](6.148)(d, U-1), 6.0 (s, 11-1), 5.1 (s, 2H), 2.7 (q, 2H), 1.24
(m 3H), 1,1 (d &t, 21H). 5 EXAWPLE 24 PREPARATI ON OF

EXAMPLE 28
PREPARATION OF

10

OBn

Following the procedure outlined in Example 16 and using the bromoketone from
Example 13 with the appropriate thiophenol derivative prepared from Example 1, the

15 desired product was obtained after silica gel chromatography using EtOAc/hexane
(1/5) as the eluant. 'H NMR (500 MHz, CDCls) & (ppm) 8.28 (s, 1H), 7.82 (d, 2H),
7.40 (m, 5H), 7.22 (m, 5H), 6.80 (d, 2H), 6.40 (d, 1H), 6.21 (dd, 1H), 5.80 (s, LH),
5.00 (s, 2H), 1.24 (m, 3H), 1.10 (d, 18H).
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0 OrNPS HO JO S 013n Ho -O OBn 10 Follow ng the procedure outlined in
Exanpl e 16 and using 2. Qg (4.33mmovle) of the bronoketone from Exanple 12
(Step C) woonshe t hi ophenol derivative prepared from ExR@pUS01142735she
desired product was obtained after silica gel chromatography using

Et OAc/ hexane (1/5) as eluant. "H NVR (400 MHz, acetone-d6) 6 (ppm: 7.8 (d,
2H), 15 7.62 (d, 2H), 7.48-7.3 (m 8H), 7.12 (d, 2H), 6.8 (d, 2H), 6.76
(2H, d), 6.28 (d, 1H), 6.18 (d, 1H, 6.0 (s, 1H), 5.24 (s, 2H), 5.05 (s,
2H), 1.22 (m 3H), 1.1 (d, 18H). EXAMPLE 25 PREPARATION OF 20 0 i TIPSO
I S HO OBn -71 WD 02/32377 PCT/US01/ 42735 Follow ng the procedure
outlined in Exanple 16 and using 1lgggMBLB28mMmoDl e) of the bronoketone from
Exanple 13 with the thiophenol deri i ared from Exanple 1, the
desired product was obtai ned aftgétégkféﬁoggﬁpchronatography usi ng

Et OAc/ hexane (1/5) as eluant. 'H NVR (400 MHz, acetone-d6,) 8 (ppm: 8.0
(d, 2H, 5 7.5-7.2 (m 101-1), 7.0 (d, 189, 6 d, 2H), 6.54 (d, 1H),
6.35 (dd, 1 H, 6.12 (s, 1H, 5.06 (m 3H, 1.1 (d, 18H).

TIPSO

HO

OBn

5  Following the procedure outlined in Example 16 and using the bromoketone from
Example 13 with the appropriate thiophenol derivative prepared from Example 1, the
desired product was obtained after SiO, using EtOAc/hexane (1/5) as eluant. 'H
NMR (500 MHz, CDCls) 6 (ppm) 8.19(s, 1H), 7.82(d, 2H), 7.40(m, 5H), 7.24(m,
SH), 6.80(d, 2H), 6.64(d, 1H), 6.44(d, 1H), 5.84(s, [H), 5.00(s, 2H), 1.23(m, 3H),

10 1.10(m, 18H).

EXAMPLE 30
PREPARATION OF

[5 OBn

Following the procedure outlined in Example 16 and using the bromoketone from

Example 12 with the thiophenol derivative prepared from Example 1, the desired

product was obtained after silica gel chromatography using EtOAc/hexane (1/5) as
20 eluant. 'H NMR (500 MHz, CDCls) 8 (ppm): 8.20 (s, 1H), 7.81 (d, 2H), 7.40 (m,

~ 74



EXAMPLE 26 PREPARATION OF to o TIPSO\ I S HO OBn Follow ng the
procedure outlined in Exanple 16 and using 2,69 (5.82mmovle) of the

br onoket ov@ 02/83m Exanpl e 13 with the thi ophenol derivati vRCpUS@a2ezx5 from
Exanple 15 1, the desired product was obtained after silica gel

chr omat ogr aphy usi ng Et OAc/ hexane (1/5) as eluant. 'H NWVR (400 MHz,
acetone-d6) b (ppm: 8.0 (d, 2H), 7.4-7.2 (m 1 OH), 6.94 (d, 2H),
6.84-6.74 (m 3H), 6.24 (s, 111), 4.85 (s, 2H), 1.23 (m 3H, 1.1 (d,

18H) . EXAMPIB, 20220, RREPARAT] AN, OB¢ Q1A H)S6. 70 P&O 1\H)HOS (OBHI), 4 F2(sVHP2/ 32377

PCT/ US01/ 427 Egl| ow t procedure outlined in Exanple 16 and using
t he brormketg}ﬁ(e ﬂ-@ ?wghﬁ?§>'12 (Step © with the thiophenol derivative

prepared from Exanple 1, the desired product was obtained after silica gel
chr omat ogr aphy usi ng Et OAc/ hexane 75%@[) %smt he eI uant. 'H NWR (400 MHz,
acetone-d6) S (ppm: 8.0 (d, 2H) , 7.0 (m 5H) 6.54 (d,
1H), 6.28 (dd, IH), 6.14 (s, 1H PRJEFU’@/(&EIOIQQF 1 23 (m 3H, 1.1 (d,

18H). EXAMPLE 28
0 O OTIPS

Bene
o

0OBn

Following the procedure outlined in Example 16 and using the bromoketone from
Example 12 with the thiophenol derivative prepared from Example 1, the desired

10 product was obtained after silica gel chromatography using EtOAc/hexane (1/5) as
eluant. "H NMR (500 MHz, CDCl3) § (ppm): 8.24 (s, 1H), 7.80 (d, 2H), 7.40 (m,
5H), 7.10 (d, 2H), 6.78 (d, 4H), 6.62 (d, 1H), 6.42 (d, 1H), 5.84 (s, 1H), 4.98 (s, 2H),
1.23 (m, 3H), 1.10 (m, 18H); MS m/z 650 (M"+1).

L5

EXAMPLE 32
PREPARATION OF

Following the procedure outlined in Example 16 and using the bromoketone from
Example 12 with the thiophenol derivative prepared from Example 1, the desired
product was obtained after silica gel chromatography using EtOAc/hexane (1/5) as

~-75 -



PREPARATION CF 10 O TIPSOS F HO OBn Follow ng the procedure outlined

in Exanple 16 and using the bronoketone from Exanple 13 with the

appropri e oy/sa3ephenol derivative prepared from Exanpl e 1PCT/H80114873esi r ed

product was obtained after silica gel chromatography using Et OAc/ hexane

(115) as the eluant. "H NMR (500 MHz, CDC13) 5 (ppm 8.28 (s, IH), 7.82 (d,

2H), 7.40 (m 5H), 7.22 (m 5H), 6.80 (d, 2H), 6.40 (d, 1H), 6.21 (dd,

IH, 5.80 (s, 1H), 5.00 (s, 2H, 1.24 (m 3H), 1.10 (d, 18H). 73 WO

02/ 32377 PGTLE0'H AGTRSS0CRAVPLE 2R BRERARATHEN @F2HO7. 4 MSGHS, £ho . HO -0
n o] n e cedur e Qu ned..i n np n n

br onoket oncel‘%)r g]%br?@xzﬁgl%%lé {Aﬁ}ﬁgﬁh(é ﬂﬁbﬂ%?ﬁ‘a?g})’tlhl(ﬁ%’e‘@); M™Aative

prepar ed fram(EXarpl e 1, the desired product was obtained after Si02 using

Et OAc/ hexane (1/5) as eluant. "H NWR (500 MHz, CDC13) 6 (ppm 8.19(s,

1H ), 7.82(d, 2H), 7.40(m 5H), 7.24(m 5H), 6.80(d, 211), 6.64(d, 1H),

6.44(d, 511-1), 5.84(s, [H), 5.00(s,EXAMMPLEIB(m 3H), 10 1.10(m 18H).

PREPARATION OF

OBn

10 Following the procedure outlined in Example 169 and using the bromoketone from
Example 12 with the thiophenol derivative prepared from Example 1, the desired
product was obtained after silica gel chromatography using EtOAc/hexane (1/5) as
eluant. "H NMR (500 MHz, CDCl3) 8 (ppm): 7.82 (d, 2H), 7.40 (m, 5H), 7.05 (d,
2H), 6.95 (s, 1H), 6.80 (d, 4H), 6.52 (s, 1H), 5.64 (s, 1H), 5.00 (s, 2H), 1.23 (m, 3H),

15 1.10 (m, 18H): MS m/z 629 (M"+1).

EXAMPLE 34
PREPARATION OF

20 OBn

~-76 -



EXAMPLE 30 PREPARATION OF O OTIPS HO JOF HO 15 OBn Follow ng the
procedure outlined in Exanple 16 and using the bronoketone from Exanple 12
wi t h the whbpptsenol derivative prepared from Exanple 1, tpheT/dsei42e3h

product was obtained after silica gel chromatography using Et OAc/ hexane
(1/5) as 20 eluant, ' H NWR (500 MHz, CDC13) 6 (ppm: 8.20 (s, | H), 7.81
(d, 2H), 7.40 (m -74 WD 02/32377 PCT/USO1/ 42735 5I-1), 7.02 (d, 2H),
6.75 (d, 4H, 6.36 (d, 1 H, 6.20 (dd, 1 H, 5.78 (s, IH, 4.95 (s, 2H,
1.23 (m 3HFollbwifk (hmprdc&kﬁ)us OEMI&’E’MEE%mﬁleHRERARA"EgW lﬁﬁrr@kéto@ﬂB’ﬁ HO I S

Cl HO OBn Eg)low ng the dreotl sing the

br onoket one )!r‘lénrﬁeﬁgg%ﬁ}ég CI;]J(H dteHv‘nf\%'uc f)lh‘lé%%fleaergfgﬁdmé% {/EE P%Hgfigd from

Exanpl e 1, thedwhésias ebtalr@dpflochikta gﬁehshr@btmmadwyalfstrgrEt@lAlc{k@aar@e(ll/S) as

chr omat ogr aphy,yst | ua CDC13

6 (ppn) o thy n‘t‘ }@%1@&?@‘6@ 0 %/85()%0 gﬂ (: ﬂli) 7§b'£38' EKM%}% %) )
65 (d7 101@4& 2Hg, ALEY (i 2H mﬂ6  8)(Gs04 cH)'sz @%(d( 3H), mé (s, 1H23.38m  3H)

1 10 (m 18%,,_%1%%16591)(1“40%1:& 181=§ MS m/z 650 (M*+1).

EXAMPLE 35
PREPARATION OF

HO OBn

10

Following the procedure outlined in Example 16 and using the bromoketone from
Example 12 with the thiophenol derivative prepared from Example I, the desired
product was obtained after silica gel chromatography using EtOAc/hexane (1/5) as
eluant. "H NMR (500 MHz, CDCl3) & (ppm): 7.82 (d, 2H), 7.40 (m, 5H), 7.24 (m,

15 3H), 7.20 (d, 2H), 6.82 (d, 2H), 6.80 (d, 2H), 6.58 (d, 2H), 5.65 (s, 1H), 4.80 (d, 2H),
2.22 (s, 3H), 1.23 (m, 3H), 1.10 {(m, 18H).

EXAMPLE 36
PREPARATION OF

~77 ~



EXAMPLE 32 PREPARATION OF 0 / OTIPS ~I HOI S HO OBn 20 Follow ng the
procedure outlined in Exanple 16 and using the bronoketone from Exanple 12
wi t h t he whinzptsenol derivative prepared from Exanple 1, tPeT/ds6l42e3h

product was obtained after silica gel chromatography using Et OAc/ hexane
(1/5) as -75 WO 02/32377 PCT/USO01/ 42735 eluant. 'H NVR (500 MHz,
acetone-d6,) S (ppm: 7.95 (d, 2H), 7.40 (m 514), 7.20 (d, 2H), 6.80 (m
7H), 6.20 (s, 1H), 4.85 (s, 2H, 1 23 (m 3H), 1.10 (m 18H), Ms nlz 616
(MH ), 5 W@Bﬁpl%ﬂ%&%ﬂmlmxa@ﬂeﬁﬁ anithe ﬁol’ﬂ?ké@ne &Bm E)Jd}?n;ﬁ@' | owi ng
t he procedu e bronp e from
Eeanm o 12 YT Vel B SBH ORI RIS el Eorh Faplsat Rt eseiing ﬂwwst he
desired pradaoced yies S(ilw@r:hédommngmpby tlslagaEgZ@#\c/bé:vrcmam/ngsaq:bMtu

EtH)O“C; h%aﬁ@mzlﬁ)éb My, @ J‘%é rhbg"‘ﬂgéﬁﬁ% Méé(d%é?ﬂlg?m E@W 55%1?2 (d
5.64 (s m;H %76(661(#1) 3 <d1u:m6(8ﬁ,(d )66956111}!)0‘3(7&1@118994 T8 R 629 (M
+1). 1.23 (m, 3H), .10 (m, 18H).
EXAMPLE 37
PREPARATION OF

10
Following the procedure outlined in Example 16 and using the bromoketone from
Example 13 with the mixture of the two thiophenol derivatives prepared from
Example 1, the two desired products I and II were obtained after silica gel
chromatography using EtOAc/hexane (1/5) as eluant.

15 I 'HNMR (500 MHz, CDCl3) § (ppm): 7.80 (d, 2H), 7.40 (m, 5H), 7.25 (m, 3H),
7.16 (d, 2H), 7.04 (s, 1H), 6.80 (d, 2H), 6.60 (s, 1H), 5.78 (s, LH), 4.80 (d, 2H), 1.23
(m, 3H), 1.10 (m, I8H).
II: "H NMR (500 MHz, CDCl3) § (ppm): 7.80 (d. 2H), 7.65 (s, LH), 7.44 (d. 1H),
7.40 (m, 5H), 7.25 (m, 5H), 6.96 (d. 1H). 6.80 (m, 3H), 6.00 (s, 1H), 5.15 (s, 2H),

20 1.23(m, 3H), 1.10 (m, I8H).
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EXAMPLE 34 PREPARATIONOFi O Ofl PS HO\ | SHO-O 20 OBh -76 WO

02/ 32377 PCT/ US01/ 42735 Followi ng the procedure outlined in Exanple 16 and
usi ng t havopossket one from Exanple 12 with the thi ophenoPCO®RINETIVE
prepared from Exanple 1, the desired product was obtained after silica ge
chromat ogr aphy using Et OAc/ hexane (1/5) as eluant. 'H NVR (500 MHz, CDC13)
6 (ppm 8.24 (s, 1H), 7.80 (d, 2H), 7.40 (m 5H), 5 7.10 (d, 2H), 6.78 (d,
2H), 6.76 (d, 2H), 6.64 (d, 2H), 6.45 (d, 2H), 5.86 (s, | H), 4.98 (s,

2H), 1,23 (m 3H), 1.10 (m 18H), M5 nmz 650 (M +1). EXAMPLE 35
PREPARATION CF O S TIPSO ']::: FKQ&%QgH%giﬁ?Ilomﬁng t he procedure
outlined in Exanple 16 and using th r etone from Exanple 12 with the
t hi ophenol derivative prepared fr REBSRPIEON O/ he desired product was
obtained after silica gel chromatography using Et OAc/ hexane (1/5) as
eluant. 'H NMR (500 MHz, CDC13) 6 (ppm: ~. F2H), 7.40 (m 5H), 7.24
(m 15 311), 7.20 (d, 2H), 6.82 (d, 2H), 2H), 6.58 (d, 2H), 5.65
(s, 1H), 4.80 (d, 2H,

Following the procedure outlined in Example 16 and using the bromoketone from
Example 12 with the thiophenol derivative prepared from Example L, the desired
product was obtained after silica gel chromatography using EtOAc/hexane (1/5) as
eluant. "H NMR (500 MHz, CDCl3) 8 (ppm): 7.80 (d, 2H), 7.40 (m, 5H), 7.14 (m,

10 2H), 6.96 (m, 2H), 6.84 (m, 2H), 6.82 (d, 2H), 6.70 (d, 1H), 5.68 (s, 1H), 4.86 d, 2H),
1.23 (m, 3H), 1.10 (m, 18H).

EXAMPLE 39
GENERAL PREPARATION OF
15

OTIPS

S
L8
PR~ 0 OH

Utilizing the bromides prepared in the Example 10 and the appropriate mercaptan
20 prepared in Example 1 and employing the procedure outlined in Example 16 the

following compounds were prepared:

Cyclohexyl derivative: use methylene chloride/hexanes(3:1) as the chromatography

eluant. 'H 500MHz NMR(CDCl5) ppm(d): 1.12 (d, I8H), 1.11-2.34 (m, 15H), 4.19

(d. IH). 5.0 (s, 2H), 6.44 (dd, 1H), 6.54 (d, 1H), 6.86 (m, 3H), 7.25-7.72 (m. 7TH).

-79 -



2.22 (s, 3H), 1.23 (m 3H), 1.10 (m 18H). EXAMPLE 36 PREPARATION OF O
TIPSOl HOOBn 20 A -77 WO 02/32377 PCT/US01/ 42735 Follow ng the
procedur avouoysismed i n Exanpl e 16 and the bronoketone fronPERaRpIL73513 Wi th
t he thi ophenol derivative prepared from Exanple 1, the desired product was
obtained after silica gel chromatography using Et OAc/ hexane (1/_5) as
eluant. 1H NWR (500 MHz, CDC13) b (ppm: 7.98 (s, 1 H), 7.82 (d, 2H), 7.40
(m 5H), 7.25 (m 5 3H), 7.20 (d, 2H), 7.00 (d, 1H), 6.80 (d, 2H), 6.60 (d,
1H), 5.78 (s, 1H), 4.78 (d, 2H), 1.23 (m 3H), 1.10 (m 18H). EXAWPLE 37
PREPARATION OF O TIPSOS TIPSO< | SC HOOBh HOOBn d it 10

Fol | owi ng t Hevgwrsobddeeyabiyel ysaeekth erBcapide/Meg arpstd: Uisisnle ¢hiemblogrmpket one
from Exanpleg,, {L@ VI‘l"SbOM'T'{% rmmt(@b@ %pﬁh@) £yod hmphefgob 46@&4 Y&l Y6

prepared from crEﬁ sired products | wer e obtai ned
after sili ca{dgbﬁl) S 950%%1 églrs?fpm/ skl Et OAc/ hexane (1/ 5) as eluant. 15 1:

"H NVR (500 MHz, CDC13) 6 (ppm): 7.80 (d, 2H), 7.40 (m 5H), 7.25 (m 311),

EXAMPLE 40

PREPARATION OF

OH
S
L0, ¢
PR 0 OH
10

Utilizing the bromide prepared in Example 11 and the appropriate mercaptan
prepared in Example 1 and employing the procedure outlined in Example 9, the
desired product was obtained as a yellow oil in 77% yield after silica gel
chromatography with 30% EtOAc/hexane as the eluant. 'H 500MHz NMR(CDCls)

15 ppm(d): 1.00 (d, 3H), 1.21 (d, 3 H), 2.30 (m, 1H), 4.13 (d, 1H), 4.99 (s, 2H), 6.41-
7.72 (m, 12H), 8.02 (bs, 1H), 8.80 (bs, LH); MS m/z 409 (M").

EXAMPLE 41
20 GENERAL PREPARATION OF

R OTIPS
Ph\/O\@[S

@)
OH
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7.16 (d, 2H), 7.04 (s, 1H), 6.80 (d, 2H), 6.60 (s, 1H, 5.78 (s, 1H), 4.80
(d, 2H, 1.23 (m 3H), 1.10 (m 18H). I1: 1H NWR (500 MHz, CDC13) 6 (ppn):
7.80 (d, woip2/38765 (s, 1H), 7.44 (d, 1H), 7.40 (m 5H), FCPHES@M27HBH), 6. 96
(d, 1H), 6.80 (m 3H), 6.00 (s, 1H), 5.15 (s, 2H), 20 1.23 (m 3H), 1.10
(m 18H). -78 WD 02/32377 PCT/ US01/ 42735 EXAMPLE 38 PREPARATION OF O F
TIPSOl S HOOBn 5 Follow ng the procedure outlined in Exanple 16 and

usi ng the bronoketone from Exanple 12 with the thiophenol derivative

pL epar ed frpmlﬁxcamaltﬁoﬂudct bﬁipdl@:ﬂ'llﬁ e:ddmfneq@u@tiltmp@maﬂtmmmaﬁm@r silica ggl)
chr onat ogr a xan el u VMHz, CDC1
ooy 7 B0 MRy ERE GOt KPR 52 n e 18Nk RS i sty 6. o4
(m 2H) 6 BHo¢the @h‘l)ppuﬁdS?\@ex(s(ﬂ);epllH)d, 5.68 (s, 1H), 4.86 d, 2H), 1 23 (m

<xs ] Utllo| (@(cléh%ﬁzll deE%'}’vPe'—'ﬁsé%e ENER&BHE’?EE’AE%YW\M% c%?oﬂ{)é’% &p?r Ep:‘l gte
mer capt @n  @@npr e‘ﬂ)éQ@dHZd\JM;Ré ) IPPand): é#ﬁl(@yﬁ&r@ 1 Hé-2pt oeelddh et &hifd.i ned in

Exanpl e 16 fie4.89 (m, 2H), 6.8-7.6 (m, 12H).

Cyclopentyl derivative: use methylene chloride/hexanes(2:1) as the chromatography
eluant. 'H 500MHz NMR(CDCl3) ppm(d):1.12 (d, 18H), 1.26-2.12 (m, 11H), 2.5 (m,
10 1H), 4.24 (d, 1H), 4.9 (m, 2H), 6.8-7.69 (m, 12H).

4-Pyridyl derivative: isolated as a yellow oil using 30% EtOAc/hexane as the
chromatography eluant. 'H 500MHz NMR(CDCls) ppm(0):1.12 (d, 18H), 1.28 (m,
3H). 4.84 (q, 2 H), 4.88 (s, LH), 5.63 (s, IH), and 6.69-8.50 (m, 16H).

15
3-Pyridyl derivative: isolated as a yellow oil using 30% EtOAc/hexane as the
chromatography eluant. 'H 500MHz NMR(CDCls) ppm(8):1.12 (d, 18H), 1.28- (m,
3H), 4.84 (q, 2H), 4.90 (s, 1H), 5.79 (s, 1H), and 6.70-8.50 (m, 16H).

20 EXAMPLE 42

PREPARATION OF

OH

.o W
T o

OH

25 Utilizing the bromide prepared in Example L1 and the appropriate mercaptan prepared
in Example 1 and employing the procedure outlined in Example 16, the desired
product was obtained as a yellow oil after silica gel chromatography with 30%
EtOAc/hexane as the eluant. 'H 500MHz NMR(CDCl3) ppm(8): 1.02 (d. 3H), 1.21
(d,3H),2.34 (m, IH), 4.13 (d, 1H), 4.90 (q. 2H), 6.25 (bs, 1H), 6.79-7.70 (m, 12H).

30
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foll ow ng conpounds were prepared: Cyclohexyl derivative: use nethyl ene

chl ori de/ hexanes(3: 1) as the chromatography eluant. |H 500MHz NVR( CDC13)
ppm(S): WaR2/$177 18H), 1.11-2.34 (m 15H), 4.19 (d, 1H),PETOSE27BH), 6. 44
(dd, IH, 6.54 (d, 1H), 6.86 (m 3H), 7.25-7.72 (m 7H). -79 WD 02/ 32377
PCT/ US01/ 42735 Cycl opentyl derivative: use nethyl ene chloride/ hexanes(2:

) as the chromatography eluant. | H 500MHz NMR(CDC13) ppm(6):1.12 (d,
18H), 1.28-2.49 (m 12H), 4.18 (d, 11-1), 5.0 (s, 2H), 6.45-7.77 (m 12H).
5 EXAMPLE 40 PREPARATION OF P OH gRAQpRhz9 \ OH 10 Wilizing the bronide
prepared in Exanple 11 and the aplp BI’I ate nercaptan prepared in Exanple |
and enpl oying the procedure out!inEEPARABIGANIPE 9, the desired product was
obtained as a yellow oil in 7796y|eld after S|I|ca gel chromat ography with
30% Et OAc/ hexane as the eluant. 'H 500M< NVR(CDCl 3) 15 ppm(6): 1.00 (d,
31-1), 1.21 (d, 3 H, 2.30 (m IH), 4s13)d, 1H) o149 (s, 2H), 6.41- 7.72
(m 12H), 8.02 (bs, IH, 8.80 (bs, IH;
GENERAL PREPARATION OF R, | 6 ~ Orl

Utilizing the appropriate bromide prepared in Example 10 and the mercaptoquinol
[prepared according to the method of Burton, eial, J. Chem. Soc., 1952, 2193] and
employing the procedure outlined in Example 16, the desired product was obtained as
an orange/red oil after silica gel chromatography with 30% EtOAc/hexane as the

10 eluant. 'H 500MHz NMR(CDCl3) ppm(8): 1.10 (d, 18H), 1.27 (m, 3H), 6.00 (s, 1H),
and 6.76-7.89 (m, 10H); MS m/z 515 (M).

EXAMPLE 44
PREPARATION OF

15

To a flask charged with 0.1g (0.16mmole) of thio-ketone generated in Example 22 in
dichloromethane (ca 0.04M) was slowly added trifluoroacetic acid(TFA) (2 X
0.062mL, 10eq) under an N, atmosphere at room temperature. To the stirred reaction

20 mixture was slowly added triethylsilane (2 X 0.05mL, 4eq) and the resulting mixture
until starting material was consumed (approximately 5-6 hours, as monitored by
TLC). The reaction mixture was poured into saturated NaHCOs/ice water, stirred 10
minutes, and extracted with dichloromethane. The organic extract was washed with
brine (2 X 50mL), dried with Na;SO,, and concentrated in vacuo to afford a light

25 yellow oil. Purification via flash chromatography (EtOAc/Hex=1:5) provided the
desired compound as an oil. 'H NMR (400 MHz, CDCl53) 6 (ppm): 7.44 (m, 5H), 6.98

-82 .



Ph.~O/ S O OH -80 WO 02/32377 PCT/USO01/ 42735 Uilizing the brom des
prepared in Exanple 10 and the appropriate nercaptan prepared in Exanple 1
and enpl oy ny33e procedure outlined in Exanple 16 the FRCT/OMIMZG7IS0NMpounds
wer e prepared. Cycl ohexyl derivative: use nethyl ene chloride/ hexanes(3:1)
as the chromatography 5 eluant. 'H 500MHz NVR(CDC13) ppm(6): 1.12 (d, 18H),
1.11-2.3 (m 15H), 4.24 (d, 11-1), 4.89 (m 2H), 6.8-7.6 (m 12H).

Cycl opentyl derivative: use nethylene chloride/ hexanes(2:1) as the

chr omat ogr aghyH), lagamt 2H), 4. B0QM). NM@((@DﬁHBb aral 6. &.682d(2H), $8H)d.

5261212 (my At 2 By (M 10305 @ 208 Uil 408 00 BH0,0,857. 69

Et QAc/ hexaren. asl)t hes (& HBBialt. bfmnaphy l‘dBuna/mt6785Hl\/5*e{l)M-lz NVR( CDC13)
ppm(8):1.12 (d, 18H), 1.28 (m 3H), 4,84 (q, 2 H, 4.88 (s, 1H), 5.63 (s,
1H), and 6.69-8.50 (m 16H). 15 3-Pyridy| derivative: isolated as a yell ow
oi | usifng 30% Et OAc/ hexane as the mmgfr aphy eluant. 'H 500M#

NVR( CDC13) ppn(8):1.12 (d, 18H), %g‘ o 85—19 4.84 (g, 2H), 4.90 (s,

1H), 5.79 (s, 1H), and 6.70-8.50 (m Ai H;ﬂ NEEXAVPLE 42" PREPARATI ON OF OH
Ph'---,0S 0 H

10

Utilizing the procedure from Example 44, the desired dihydrobenzoxathiin without
MOM protection was isolated after purification by silica gel chromatography with
10% BtOAc/hexane. 'H NMR (400 MHz, CDCl3) § (ppm): 7.2-6.98 (m, 4H), 6.85 (d,
2H), 6.78 (d, 2H), 6.66 (two d, 4H), 5.5 (d, J=2.2Hz, 1H), 4.8 (s, 1H), 4.33 (d,

15 J=2.1Hz, IH), 1.22 (m, 3H), 1.1 (d, 18H); MS m/z 515 (M*+23).

The other dihydrobenzooxathiin with MOM protection was also isolated. 'H NMR

(400 MHz, CDCl3) 6 (ppm): 7.2-6.6 (m, 8H), 6.78 (d, 2H), 6.66 (d, 2H), 5.5 (d,

J=2.4Hz, 1H), 5.14 (s, 2H), 4.35 (d, J=2.1Hz, IH), 3.48 (s, 3H), 1.22 (m, 3H), 1.1 (d,
20 18H).

EXAMPLE 46
PREPARATION OF

-83 -



25 Utilizing the brom de prepared in Exanple 11 and the appropriate
nmercaptan prepared in Exanple 1 and enploying the procedure outlined in
Exanpl e M0 or/sm37tesi red product was obtai ned as a yel | owoT/US@i42e35 silica
gel chromatography with 30% Et OAc/ hexane as the eluant. 'H 500MHz
NVMR(CDCI 3) ppm(6): 1.02 (d, 3H, 1.21 (d, 3 H, 2.34 (m | H, 4.13 (d, 1
H, 4.90 (q, 2H), 6.25 (bs, 1H), 6.79-7.70 (m 12H). 30 -81 WD 02/ 32377
PCT/ US01/ 42735 EXAVPLE 43 PREPARATION OF S POTIPS HO, SO0 OHS
Utilizing the appropriate brom de prepared in Exanple 10 and the

mer capt oqui hol repared according to the Burton,. el a

Chej u. Soc. “EQBQHWZEQ§F“&hHm“éﬁpFEWiﬁba¥%b bF%ESBM&8b%ﬁP¥¥WéHgWﬁ“ﬁ%5nple
16, the desmmdaxp W&@Sieﬁbtlﬂbdleﬂma@theq;m@rcangem\ﬂd(41](1 Malfzt €DC$H)16i ca gel

chomog gt L e e ot g I do s e 1
éle); VS m ZHBE5 6(MDH), EXANPLE 14, 4 FREPARATHEN HOF3.40T6P8D). S BnO \ O 15 Et

EXAMPLE 47
PREPARATION OF

OMOM
: O @O
[ °
OMOM

The ketone generated in Example 17 was converted to the desired product following

X

10

the procedure described in Example 44 with the exception that 5 equivalents of TFA
and 2 equivalents of Et;SiH was necessary to drive the reaction to completion. The
MOM group was removed with mild acid treatment (2N-HCI, 75°C) to give the

15 desired product. 'H NMR (400 MHz, CDCl3) & (ppm): 7.0 (m, 4H), 6.85 (d, 2H).
6.65 (d, 2H), 5.38 (s, 2H); MS m/z 343 (M"+23).

EXAMPLE 48
PREPARATION OF

The ketone generated in Example 18 was converted to the dihydrobenzoxathiin
utilizing the procedure from Example 44 with the exception that 20 equivalents of
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To a flask charged with 0.1g (0.16mvl e) of thio-ketone generated in
Exanple 22 in dichloronethane (ca 0.04M was slowy added trifluoroacetic
aci d( TFAW@Q 82/3¢370. 062nl, 10eq) under an N. atnosphere at PODESQIIpS at ur e.
To the stirred reaction 20 m xture was slowy added triethylsilane (2 X
0.05nL, 4eq) and the resulting mxture wuntil starting material was
consuned (approximately 5-6 hours, as nonitored by TLC). The reaction

m xture was poured into saturated NaHCO3/ice water, stirred 10 m nutes,

and extractga whd s Lﬁhllmgaﬂstgth@wwe%h@c&&ﬂ@% @n%mea@mm& vashecon t h
in vacua to afford a

brine (2 X Og(lk)s qd dwth ﬁ\lc’il%%() dco etratq

light 25 ye 15§4 pro |“‘f‘IF(ESé’ A ‘é’“f‘ 8“§Hm W&mﬁg%HBWO(éE‘[P EF'Péx=1: 5)

provi ded t h&% &@Af/ewcmenpolumd abl MW R0 MM NI\ZBC(ME Qopiiriz 7.5€D&LB), 6 (ppm) :
(d,

7 44 (m 5 8 QR/ / 1 6, 90
675 (1 S o ThebEa R OB L 6 e %%@ézaé%éﬁé@

J 2 3Hz? 14411) 55. (QOIZG&HZZII-D{) 7o @b2K), 468Hp, L), 33 ((d]=204%, IH2, 127H), 2. 77

(qd 2H) , .1 (m 3l1-1), MS mz 628.5 (M+
5 EXAI\/éIr_T%%E1 A&']ﬁd%%ln%cﬁl%m 361’ IPS SS OO OHOVM 10

Ut| lizing the pr ocedure from Exanpl e 44, the desired di hydrobenzoxathiin

wi t hout MOM protection was isol atgdy l@fPtL qpurification by silica gel

chromat ography with 10% Et OAc/ hexane "H NI\/RF(400 MHz, CDC13) 6 (ppm:

7.2-6.98 (m 4H), 6.85 (d, 2H), I%TI%)OGGG(tmd 4H) , 55(d,

J=2.2Hz, 1H), 4.8 (s, 1H), 4.33 (d 15 J=2. tH), 1.22 (m 3H), 1.1 (d,

18H); MB mz 515 (W23). OMe

10

The ketone generated in Example 19 was converted to the dihydrobenzoxathiin
utilizing the procedure from Example 44 with the exception that the reaction was run
at —10°C for 48 hours in the presence of 20 equivalents of TFA and 2 equivalents of
15 Et3SiH. The desired product [with 20% recovered starting material] was isolated after
purification by silica gel chromatography using 10% EtOAc/hexane as eluant. 'H
NMR (400 MHz, CDCl3) 6 (ppm): 7.5-7.3 (m, 5H), 7.1-6.6 (m, [ 1H), 5.54 (d,
J=1.9Hz, 1H), 5.06 (dd, 2H), 4.32 (d, 1H), 3.74 (s, 3H), 1.22 (m, 3H), 1.1 (d, 18H).

20 EXAMPLE 50
PREPARATION OF




The ot her di hydrobenzooxathiin with MOM protection was also isolated. 'H
NVR (400 MHz, CDC13) 6 (ppm: 7.2-6.6 (m 8H), 6.78 (d, 2H), 6.66 (d, 2H),
5.5 (d, wedyarz; 1H), 5.14 (s, 2H), 4.35 (d, J=2.1Hz, 11rQ@y/US@/4B5 s, 3H),
1.22 (m 3H), 1.1 (d, 20 18H). EXAMPLE 46 PREPARATIONOF / OHS\ ~ O\
OMOM -83 WD 02/32377 PCT/US01/ 42735 Utilizing the procedure from Exanpl e
71 (Step C), the di hydrobenzoxathiin generated from Exanple 45, was
desilylated to give the product. IH NWR (400 Ml-1z, CDCI3) 6 (ppm:

3 g SHSG (TRoliding e gocéih\{\@ otllinddln E)@}rﬁae@d1clnglfﬁln0@1e@<c€(%e d%H)/dtlZHgg’z (Ic-ii)
rs

3.48 (s, % “@@%L@ “%@A‘F&MSG‘& Eji’—edlﬂtﬁ@b@m“‘@“@éyé‘“cd%jw OH 10 The

ket one genehatnedogmpixasind EﬂVaHO\é\agqe&mvercﬂtedttb{NMRdﬁm Vier, Dotk Gt )

follown the. pr, re r t t that 5

equi val egt ép}o'}q) %‘%ﬁ%&mzqgaﬁq %‘a Enﬁtlg 6E;f§a(gp }% éAGGV\QWneCes ar y%ﬁ Ig)lrjl ve the

reacti oh t (ﬁ Tolpll BY.i oh(d, Tha 2HMOW g+ S0 d weks), £ efds.ed)wd £A (mi Bid). dcli @. t r eat ment

(2N HCl , )_l)to g| ve the 15 desired product. "H NVR (400 MHz, CDC13) 8
(ppm: 70 6.85 (d, 2H),
EXAMPLE 51
PREPARATION OF

10

Following the procedure outlined in Example 44 and using the ketone derivative from
Example 21, the desired product was obtained after purification by silica gel
chromatography using 5% EtOAc/hexane as eluant. '"H NMR (400 MHz, CDCls) &

15 (ppm): 7.5-7.3 (m, 5H), 6.98 (d, 1H), 6.9 (d, 1H), 6.76 (d, 2H), 6.6 (m, 5H), 5.51 (d,
J=2.2Hz, 1H), 5.1 (s, 2H), 4.8 (s, 1H), 4.32 (d, 1H), 2.4 (s, 3H), 1.22 (m, 3H), 1.1 (d,
18H).

EXAMPLE 52
20 PREPARATION OF

Following the procedure outlined in Example 44 and using the ketone derivative from
Example 22, the desired product was obtained after purification by silica gel
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6.65 (d, 2H), 5.38 (s, 2H); M5 nfz 343 (M++23). EXAVPLE 48 PREPARATI ON OF
20 OTIPS S BnO\ O OH The ketone generated in Exanple 18 was converted to
t he di hyavoebzsmoxathiin utilizing the procedure from Exar@r/@sdwu2aist h t he
exception that 20 equivalents of -84 WO 02/32377 PCT/US01/ 42735 TFA and 15
equi val ents of Eta, SiH were necessary to drive the reaction to conpletion.
The desired product was isolated after purification by silica gel

chromat ography using 10% Et OAc/ hexane as eluant. 'H NVR (400 MHz, CDCl 3) 6

(ppm) : 7. 5- ThidnograptbH)sing?s B&EOGc/hbx e, as 818, (' NR@R 00 9H75ch)
o ory . eafilat 3 5P P13 7y o mfiéﬁ% 11%%@48?8%1 ‘N5

mz 515 (M £23y2 OEXANRLE.0(br BREFPARATI (G, OFT), M4 (&S JBDOHS: T J')Qs Qﬁ The
0

ket one generaf @k BX3FP nverted to the di hydro enzoxat hi’i n
utilizing the gr oc)edurg1 f?ggn lEXQ?%ISEI?44 wi th the exception that the

reaction was run at -10C for 48 hours in the presence of 20 equival ents of
TFA and 2 equival ents of EXAMPLE 53
PREPARATION OF

OTIPS

BnO

Et

10 Following the procedure outlined in Example 44 and using the ketone derivative from
Example 23, the desired product was obtained after purification by silica gel
chromatography using 5% EtOAc/hexane as eluant. "H NMR (400 MHz, CDCl5) &
(ppm: 7.5-7.3 (m, 5H), 6.98 (d, 1H), 6.9 (d, 2H), 6.74 (d, 2H), 6.7-6.6 (three d. SH),
5.5(d,J=2.3Hz, 1H), 5.1 (s, 2H), 4.74 (brs, 1H), 4.32 (d, J=2.4Hz, 1H), 2.79 (m, 2H)

15 1.22 (m, 3H), 1.1 (d & t, 21H); MS m/z 628.5 (M*+1).

2

EXAMPLE 54
PREPARATION OF

OTIPS

BnO

Following the procedure outlined in Example 44 and using the ketone derivative from
Example 24, the desired product was obtained after purification by silica gel
chromatography using 5% EtOAc/hexane as eluant. 'H NMR (400 MHz, CDCl3) 8
(ppm): 7.5-7.3 (m,10H), 6.84 (d, 2H), 6.78 (d, 2H), 6.66 (two d, 4H), 6.38 (s, 2H),
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15 Et3Si H. The desired product [with 20% recovered starting material] was
isolated after purification by silica gel chromatography using 10%

Et OCAc/ hewe@@2/337-l uant. IH NWVR (400 MHz, CDCl13) & (ppn):PCT/AHS0/4735m 5H),
7.1 -6.6 (m 11H), 5.54 (d, J=1.9Hz, 1H), 5.06 (dd, 2H), 4.32 (d, 1H),
3.74 (s, 3H), 1.22 (m 3H), 1.1 (d, 18H). 20 EXAMPLE 50 PREPARATI ON OF Me
OrPS S BnO\ OOCH -85 WD 02/32377 PCT/US01/ 42735 Foll ow ng the
procedure outlined in Exanple 44 and using the ketone derivative in

Exanpl e 20,5 4, giesm@dlmr 9dued wpss obg ared 78fbey nzwu 44 @;ﬁmmnpy silica
gel chromat rag 5| ng 5% Et OAc/ hexane as el uant. 400 MHz,
CDC13) 6 pﬂof 7‘!m4 Hy 13b(d f§HE) | 6 84 (d 2H), 6.78 (d 2H), 6.66 (two
d,4H),662(d 1H, 5 6.57 (d, 1 H, 3 (d, J=2,2Hz, 1 H), 4,35 (d, IH,
2.28 (s, 3H, 1.22 (m 3H, 1.1 (d, )ﬁ% EXAMPLE 51 PREPARATI ON OF
OTIPS S BnO O M OH 10 Fol | owi ng & M? idcedure outlined in Exanpl e 44 and
using thBe ketone derivative fromprRERMWATI@QL,0OR he desired product was
obtained after purification by silica gel

Following the procedure outlined in Example 44 and using the ketone derivative
obtained from Example 25, the desired product was obtained after purification by

10 silica gel chromatography using 5% EtOAc/hexane as eluant. 'H NMR (400 MHz,
CDCl) 6 (ppm): 7.5-7.32 (m, 5H), 7.2-7.1 (m, 4H), 6.9-6.82 (m, 4H), 6.76-6.7 (m,
4H), 5.56 (d, 1H), 5.06 (br q, 2H), 4.36 (d, 1H), 1.22 (m, 3H), 1.1 (d, 18H).

EXAMPLE 56
15 PREPARATION OF

Following the procedure outlined in Example 44, with the exception that the reaction
was run at 0°C for three hours, and using 1.7g(2.83mmole) of the ketone derivative

20  obtained from Example 26, the desired product was obtained after purification by
silica gel chromatography using 5% EtOAc/hexane as eluant. 'H NMR (400 MHz,
CDCls) & (ppm): 7.5-7.34 (m, 5H), 7.2-7.1 (m, 3H), 6.94 (d, 1H), 6.9-6.82 (m, SH),
6.4 (m, 3H), 5.48 (d, I=1.9Hz, IH), 5.05 (s, 2H), 4.36 (d, J=1.9Hz, 1H), 1.22 (m, 3H),
1.1 (d, 18H).
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chr omat ogr aphy usi ng 5% Et CAc/ hexane as eluant. 'H NVR (400 MHz, CDC13) 6
15 (ppm: 7.5-7.3 (m 5H), 6.98 (d, 1H), 6.9 (d, 1H, 6.76 (d, 2H), 6.6 (m
5H), 5.5WQd/3233%2. 2Hz, 1H), 5.1 (s, 2H), 4.8 (s, IH, 4. BerT/d01/Hs 2.4
(s, 3H), 1.22 (m 3H), 1.1 (d, 18H). EXAMPLE 52 20 PREPARATI ON OF Et
OrPS S BnOJt( OCH Follow ng the procedure outlined in Exanple 44 and
using the ketone derivative from Exanple 22, the desired product was
obtained after purification by silica gel -86 WO 02/ 32377 PCT/ US01/ 42735
chr omat ogr aphy using 5% > Et OAc/ hexapg mﬁe‘want H NVR (400 WHz, CDCl;)
(ppm: 7.5-7.3 (m 5H), 6 85 (d 2I-Elt)P H) 6.66 (m 5H), 6.56 (d,
IH), 5,48 (d, J=2.0Hz, }%]ATWO@ 74 (br s, | H), 4.34 (d,
J=2.0Hz, 1 H), 2.64(q, 2H) 13(t 31-1), 1 .24 (m 3H), I. | (d,
181-1). 5 EXAVPLE 53 PREPARATION OF Ol Pg BnO J;;:( O Bt OH

5  Following the procedure outlined in Example 44 and using the ketone derivative
obtained from Example 27, the desired product was obtained, which was subsequently
desilylated using the procedure described in Example 71 (Step C). The desired
product was obtained as an oil after purification by silica gel chromatography using
15% EtOAc/hexane as eluant. 'H NMR (400 MHz, CDCls) 8 (ppm): 7.5-7.32 (m,

10 5H), 7.09 (d, 1H), 6.9-6.8 (m, 6H), 6.73-6.7 (m, 4H), 5.52 (d, 1H), 5.04 (br q, 2H),
4.34 (d, 1H), 1.22 (m, 3H), 1.1 (d, 18H).

EXAMPLE 58
15 PREPARATION OF

Following the procedure outlined in Example 44 and using the ketone derivative from
Example 28, the desired product was obtained after purification by silica gel

20  chromatography using 5% EtOAc/hexane as eluant. 'H NMR (500 MHz, CDCl3) §
(ppm): 7.5-7.3 (m, SH), 7.22-7.10 (m, 3H), 6.90-6.80 (2d, 4H), 6.75 (d, 2H), 6.55 (d.
2H), 5.55 (d, J=2.1Hz, 1H), 5.05 (d, 2H), 4.40 (d, J=2.1Hz, 1H), [.22 (m, 3H), [.1 (d,
[8H).
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10 Followi ng the procedure outlined in Exanple 44 and using the ketone
derivative from Exanple 23, the desired product was obtained after

purifi catwon2/es7si |l i ca gel chromatography using 5% Et CAcPéiBXana2ass el uant .
"H NWR (400 MHz, CDCI3) 6 (ppm 7.5-7.3 (m 5H), 6.98 (d, 1H), 6.9 (d,

2H), 6.74 (d, 2H), 6.7-6.6 (three d, 5H), 5.5 (d, J=2.3Hz, 1H), 5.1 (s,
2H), 4.74 (br s, IH), 4.32 (d, J=2.4Hz, IH), 2.79 (m 2H), 15 1.22 (m 3H),
1.1 (d &t, 21H); MS nmz 628.5 (M+1). EXAMPLE 54 PREPARATION OF OBn / |
OrfPS S BnO\ Olo~ OH 20 Follow ng the procedure outlined in Exanple 44
and using the ketone derivative frqg%Agﬁﬂﬂ?%ﬁ 24, the desired product was
obt ai ned after purification by sili I r omat ogr aphy usi ng 5%

Et OAc/ hexane as eluant. ~H NVR (40EMRATERIQN 6 (ppm: 7.5-7.3 (m1 OH),
6.84 (d, 2H), 6.78 (d, 2H), 6.66 (wo d, 4k 6.38 (s, 2H), -87 WD 02/ 32377
PCT/ US01/ 42735 5.48 (d, J=2.1 Hz, |1 H), R (s, 2H, 5.0 (q, 2H), 4.76
(br s, 11-1), 4.32 (d, J=2. | Hz, >2 (m 3H), 1.1 (d, 18H).
EXAMPLE 55 5 PREPARATION OF S BQ Fol | owi ng the procedure
outlined in Exanpl e 44 and usPHg the K&tohe gerivative

OTIPS

Following the procedure outlined in Example 44 and using the ketone derivative from
Example 29, the desired product was obtained after purification by silica gel
chromatography using 5% EtOAc/hexane as eluant. "H NMR (500 MHz, CDCl;) §
(ppm): 7.5-7.3 (m, 5H), 7.22-7.10 (m, 3H), 6.90-6.80 (2d, 4H), 6.73 (d, 2H), 6.64 (d,

10 2H),5.50 (d, J=2.1Hz, 1H), 5.05 (d, 2H), 4.43 (d, J=2.2Hz, 1H), 1.23 (m, 3H), 1.10
(d, 18H).

EXAMPLE 60
PREPARATION OF

15

Following the procedure outlined in Example 44 and using the ketone derivative from
Example 30, the desired product was obtained after purification by silica gel
chromatography using 5% EtOAc/hexane as eluant. "H NMR (500 MHz, CDCl5) §

20 (ppm): 7.5-7.3 (m, 5H), 6.82 (d, 2H), 6.68 (d, 2H), 6.64 (d, 2H), 6.62 (d, 2H), 6.46 (d,
2H). 544 (d, J=1.9Hz, 1H), 5.02 (d, 2H), 4.30 (d, J=2.0Hz, 1H), 1.22 (m, 3H), 1.10
(d, 18H); MS m/z 618 (M*+1).
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obtai ned from Exanpl e 25, the desired product was obtained after
purification by 10 silica gel chronmatography using 5% Et OAc/ hexane as

el uant. 'WOBMVR3(A00 MHz, CDC13) 6 (ppm: 7.5-7.32 (m S5HPCT/OS@/42735 (m

4H), 6.9-6.82 (m 4H), 6.76-6.7 (m 4H), 5.56 (d, IH), 5.06 (br q, 2H),
4.36 (d, 1H), 1.22 (m 3H), 1.1 (d, 18H). EXAMPLE 56 15 PREPARATION CF BnO
S\ plI \ ONIPS Followi ng the procedure outlined in Exanple 44, wth the
exception that the reaction was run at OC for three hours, and using
1.79(2.83mmol e) of the ketone derivative 20 obtained from Exanple 26, the
desired product was obtained after purification by silica gel

chromat ogr aphy usi ng 5% Et OAc/ hexan& asMEllgaht . ' H NVR (400 MHz, CDCl3) 6
(ppm: 7.5-7.34 (m 5H), 7.2-7.1 PREFDATOO9DH M, IH, 6.9-6.82 (m 5H),
6.4 (m 3H), 5.48 (d, J=L9Hz, 1H), 5.05 (s, OTHs36 (d, J=1.9Hz, IH),
1.22 (m 3H), 1.1 (d, 18H). 25 -8&MD 02/7 PCT/ USO1/ 42735 EXAMPLE 57
PREPARATION OF F S BnO O OH 5 FoliquwiSags#he procedure outlined in Exanple
44 and using the ketone derivative bt aiined from Exanple 27, the desired
product was obtai ned, which wasosub N @

Following the procedure outlined in Example 44 and using the ketone derivative from
Example 31, the desired product was obtained after purification by silica gel
chromatography using 5% EtOAc/hexane as eluant. '"H NMR (400 MHz, CDCl3) &
(ppm: 7.5-7.3 (m, 5H), 6.86 (d, 1H), 6.82 (d, 2H), 6.76 (d, 2H), 6.70 (d, IH), 6.67(d,

10 2H), 6.65(d, 2H), 5.44 (d, ]=2.0Hz, 1H), 5.04 (s, 2H), 4.38 (d, J=1.9Hz, 1H), 1.23 (m,
3H), 1.10 (d, 18H); MS m/z 634 (M*+1).

EXAMPLE 62
PREPARATION OF

OTIPS

15

Following the procedure outlined in Example 44 and using the ketone derivative from
Example 32, the desired product was obtained after purification by silica gel
chromatography using 5% EtOAc/hexane as eluant. 'H NMR (500 MHz, CDCls) &

20 (ppm): 7.5-7.3 (m, 5H), 6.94 (d, 1H), 6.85 (d, 2H), 6.80 (d, 2H), 6.74 (dd, 2H),
6.65(m, 4H), 5.43 (d, J=2.1Hz, 1H), 5.05 (d, 2H), 4.30 (d, J=2.1Hz, LH), 1.23 (m,
3H), 1.10 (d, L8H).
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desilylated using the procedure described in Exanple 71 (Step Q The
desired product was obtained as an oil after purification by silica gel
chr omat ogv@pu$23esi ng 15% Et OAc/ hexane as el uant. 'H NVR PA0OSMHA2735CDCl 3) 6
(ppm: 7.5-7.32 (m 10 5H), 7.09 (d, 1H), 6.9-6.8 (m 6H), 6.73-6.7 (m
4H), 5.52 (d, IH), 5.04 (br g, 2H, 4.34 (d, IH, 1.22 (m 3H), 1.1 (d,
18H). EXAMPLE 58 15 PREPARATION OF F S BnO\ O OTIPS Follow ng the
procedure outlined in Exanple 44 and using the ketone derivative from
Exanpl e 28, the desired product was obtained after purification by silica
gel 20 chromat ography using 5% Et CAc/ hexane as eluant. 'H NVR (500 MHz,
CDC13) 6 (ppm: 7.5-7.3 (m 5H) EXA2MFLE03 (M 3H), 6.90-6.80 (2d, 4H),
6.75 (d, 2H), 6.55 (d, 2H), ?1(59/:\ MO% 5.05 (d, 2H), 4.40 (d,
J=2.1Hz, 1H), 1.22 (m 3H), 1 1 REFAR 5\/\002/32377 PCT/ US01/ 42735
EXAMPLE 59 PREPARATION OF Cl BnO O QT P% f§s Fol | owi ng the procedure
outlined in Exanple 44 and usi ng the ket erlvatlve from

BnO O

Following the procedure outlined in Example 44 and using the ketone derivative from
Example 33, the desired product was obtained after purification by silica gel
chromatography using 5% EtOAc/hexane as eluant. 'H NMR (500 MHz, CDCls) §
(ppm): 7.5-7.3 (m, 5H), 6.88 (s, 1H), 6.84 (d, 2H), 6.82 (d, 2H), 6.70 (d, 2H), 6.68 (d,

10 2H), 6.66 (s, 1H), 5.50 (d, 1H), 5.05 (s, 2H), 4.43 (d, 1H), 2.35 (s, 3H), 1.23 (m, 3H),
1.10 (d, 18H).

EXAMPLE 64
PREPARATION OF

OTIPS
BnO 0 O
OH

Following the procedure outlined in Example 44 and using the ketone derivative from

15

Example 34, the desired product was obtained after purification by silica gel
chromatography using 5% EtOAc/hexane as eluant. 'H NMR (500 MHz, CDCls) 6

20 (ppm): 7.5-7.3 (m, 5H), 7.24 (s, 1H), 7.20 (s, 1H), 6.82 (d, 2H), 6.68 (d, 2H), 6.64 (m,
4H), 5.44 (d, J=2.0Hz, 1H), 5.05 (d, 2H), 4.28 (d, J=2.3Hz, [H), 1.23 (m, 3H), 1.10
(d, 18H).



Exanpl e 29, the desired product was obtained after purification by silica
gel chromat ography using 5% Et QAc/ hexane as eluant. 'H NMR (500 Hz,
CDC13) 6wWQpps3s77 7.5-7.3 (m 5H), 7.22-7.10 (m 3B), 6.90r€1/8801(L2@35 4H),
6.73 (d, 2H), 6.64 (d, 10 2H), 5.50 (d, J=2.1Hz, 111), 5.05 (d, 2H), 4.43
(d, J=2.2Hz, 1H), 1.23 (m 3H), 1.10 (d, 18H). EXAVPLE 60 PREPARATI ON OF
F OMIPS S BnO~ O15 OH Follow ng the procedure outlined in Exanple 44
and using the ketone derivative from Exanple 30, the desired product was
obtai ned after purification by silica gel chromatography using 5%

Et OAc/ hexane as eluant. '"H NWR (500 MHz, CDC13) 6 20 (ppm: 7.5-7.3 (m
5H), 6.82 (d, 2H), 6.68 (d 2H), G6p&ANIFLEBK), 6.62 (d, 214), 6,46 (d,
2H), 5.44 (d, J=1.9Hz, 5.02 (d, J=2.0Hz, IH), 1.22 (m
3H). 1.10 (d, 18H): |vs rrlz 618 F%E%w“@é’é% 02/ 32377 PCT/ US01/ 42735
EXAMPLE 61 PREPARATION OF CI OTIPS S BnO\ OOH 5 Follow ng the procedure
outlined in Exanple 44 and using the keto derivative from

Following the procedure outlined in Example 44 and using the ketone derivative from
Example 35, the desired product was obtained after purification silica gel
chromatography using 5% EtOAc/hexane as eluant. 'H NMR (500 MHz, CDCl3) 8
(ppm): 7.5-7.3 (m, 5H), 7.05-7.20 (m, 4H), 6.90 (d, 2H), 6.88 (d, 2H), 6.78 (d, 2H),

10 6.70 (d, LH), 6.65 (d, 1H), 5.30 (d, J=1.8Hz, 1H), 5.05 (d, 2H), 4.20 (d, J=2.3Hz, LH),
1.23 (m, 3H). 1.10 (d, 18H).

EXAMPLE 66
PREPARATION OF

BnO

Gl

15

Following the procedure outlined in Example 44 and using the ketone derivative from
Example 36, the desired product was obtained after purification by silica gel
chromatography using 5% EtOAc/hexane as eluant. 'H NMR (500 MHz, CDCl,) §

20 (ppm): 7.5-7.3 (m, SH), 7.05-7.20 (m, 2H), 7.10 (m, 2H), 6.98 (d, 2H), 6.88 (m, 2H),
6.80 (m, 1H), 6.60 (d, 1H), 5.56 (d, J=1.8Hz, 1H), 5.05 (d, 2H), 4.44 (d, J=2.3Hz,
1H), 1.23 (m, 3H), 1.10 (d, 18H).



Exanpl e 31, the desired product was obtained after purification by silica
gel chromat ography using 5% Et QAc/ hexane as eluant. 'H NVR (400 WHz,

CDC13) bw@ppsa377.5-7.3 (m SH), 6.86 (d, IH), 6.82 (d, 2r§T/US0I7A73d, 2H),
6.70 (d, IH, 6.67(d, 10 2H), 6.65(d, 2H), 5.44 (d, J=2.0OHz, 1H), 5.04 (s,
2H), 4.38 (d, J=1.9Hz, IH, 1.23 (m 311), 1.10 (d, 18H; M5 mz 634
(Mt+l). EXAMPLE 62 PREPARATION OF OTIPS BnOS OI \ 15 OH Follow ng the
procedure outlined in Exanple 44 and using the ketone derivative from
Exanpl e 32, the desired product was obtained after purification by silica
gel chromat ogr aphy usi ng 5% Et QAc/ hexane as eluant. '"H NVMR (500 MHz,

CDCI3) b 20 (ppm: 7.5-7.3 (m 5H), ék@ﬂgﬁgﬁgﬂkﬂ, 6.85 (d, 2H), 6.80 (d,
2H), 6.74 (dd, 2H), 6.65(m 4H), 5'431%A J=2.1Hz, IH), 5.05 (d, 2H), 4.30
(d, J=2.1Hz, 1H), 1.23 (m 3H), PREPARATHEINOF _91 wo 02/ 32377

PCT/ US01/ 42735 EXAMPLE 63 PREPARATION OF QTIPS Me S\ BnO/ OOH 5
Fol | ow ng the procedure outlined in Exanpl 44 and using the ketone

derivative from Bné:[::jis
Cl @)

Following the procedure outlined in Example 44 and using the ketone derivative from
Example 37(I), the desired product was obtained after purification by silica gel
chromatography using 5% EtOAc/hexane as eluant. 'H NMR (500 MHz, CDCl3) &
(ppm): 7.55 (d, 2H), 7.45 (t, 2H), 7.35 (¢, LH), 7.20 (d, LH), 7.15 (m, 3H), 6.88 (d,

10 2H), 6.84 (d, 3H), 6.78 (d, 2H), 5.46 (d, J=2.1Hz, 1H), 5.15 (s, 2H), 4.39 (d, J=2.1Hz,
1H), 1.23 (m, 3H), 1.10 (d, 18H).

EXAMPLE 68
PREPARATION OF

15

Following the procedure outlined in 44 and using the ketone derivative from Example
37(11), the desired product was obtained after purification by silica gel
chromatography using 5% EtOAc/hexane as eluant. 'H NMR (500 MHz, CDCl3) §

20 (ppm): 7.55 (d, 2H), 7.45 (t, 2H), 7.35 (t, 1H), 7.20 (d, 1LH), 7.15 (t, 2H), 6.80-6.90
(m, 4H), 6.78 (d, 2H), 6.76 (d, 2H), 5.42 (d, J=2.1Hz, 1H), 5.18 (s, 2H), 4.42 (d,
J=2.1Hz, IH), 1.23 (m, 3H), 1.10 (d, 18H).
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Exanpl e 33, the desired product was obtained after purification by silica
gel chromat ography using 5% Et QAc/ hexane as eluant. 'H NMR (500 Hz,
CDC13) bw@ppsgs77 7.5-7.3 (m 5H), 6.88 (s, 1H), 6.84 (d, P&y/Us@/€235d, 2H),
6.70 (d, 2H), 6.68 (d, 10 2H), 6.66 (s, 1H), 5.50 (d, 1H), 5.05 (s, 2H),
4.43 (d, 1H), 2.35 (s, 3H), 1.23 (m 3H), 1.10 (d, 18H). EXAMPLE 64
PREPARATION OF OTIPS CI / S Bn0O O15 OH Follow ng the procedure outlined
in Exanpl e 44 and using the ketone derivative from Exanple 34, the desired
product was obtained after purification by silica gel chromatography using
5% Et CAc/ hexane as eluant. 'H NWR (500 Mz, CDC13) 8 20 (ppm: 7.5-7.3 (m
5H), 7.24 (s, 1H), 7.20 (s, 1H), 6.%&9\(1\@?14%8, 6.68 (d, 2H), 6.64 (m 4H),
5.44 (d, J=2.0Hz, 1H), 5.05 (d, 2PREPARAION,0F=2.3Hz, IH, 1.23 (m 3H),
1.10 (d, 18H). -92 WD 02/32377 PCT/US01/ 42735 F EXAMPLE 65 PREPARATI ON OF
BnOS OOTIPS 5 Follow ng the procedure c@‘ ned in Exanple 44 and using
the ketone derivative from ER > 2 desired product was obtai ned
after purification silica gel

OTIPS

Following the procedure outlined in Example 44 and using the ketone derivative from

Example 38, the desired product was obtained after purification by silica gel

chromatography using 5% EtOAc/hexane as eluant. "H NMR (500 MHz, CDCls) &

(ppm): 7.36-7.50 (m, 5H), 6.96 (d, 2H), 6.80-6.90 (m, 4H), 6.70-6.78 (m, 5H), 5.42
10 (d,J=2.1Hz, IH), 5.18 (s, 2H), 4.38 (d, J=2.1Hz, 1H), 1.23 (m, 3H), 1.10 (d, 18H).

EXAMPLE 70
CHIRAL SEPARATION OF

OTIPS
BHOQS O
T
OH

Each enantiomer of the racemic dihydrobenzoxathiin, obtained from Example 62, was

15

obtained via chiral chromatography using a Chiralpak AD column, with 30%
isopropanol in hexane as the eluant.
The fast moving 1somer: [0]p= +18.44°(c=0.725, MeOH).

20 The slow moving isomer: [of]p= -18.85%c=0.74, MeOH).
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chr omat ogr aphy usi ng 5% Et CAc/ hexane as eluant. 'H NWVR (500 MHz, CDCl 3) 6
(ppm: 7.5-7.3 (m 5H), 7.05-7.20 (m 4H), 6.90 (d, 2H), 6.88 (d, 2H), 6,78
(d, 2H), w0o0s32307 (d, 1H), 6.65 (d, 1H), 5.30 (d, J=1.8Hz, PAHUS134205 (d,
2H), 4.20 (d, J=2.3Hz, 1H, 1.23 (m 3H), 1.10 (d, 18H) . EXAMPLE 66
PREPARATION OF BnO S 15 C OTIPS Follow ng the procedure outlined in
Exanpl e 44 and using the ketone derivative from Exanple 36, the desired
product was obtained after purification by silica gel chromatography using
5% Et CAc/ hexane as eluant. 'H NWR (500 MHz, CDCli) S 20 (ppm: 7.5-7.3 (m
5H), 7.05-7.20 (m 2H), 7.10 (m 2H), 698(d 2H), 6.88 (m 2H), 6.80 (m
1H), 6.60 (d, 1H), 5.56 (d, J18Hz,E>kk|M 5 (d, 2H), 4.44 (d, J=2.3Hz,
1H, 1.23 (m 3H), 1.10 (d, 18@H)2F vg RZ/ 32377 PCT/ US01/ 42735 EXAWVPLE
67 PREPARATION OF BnO S ClCi ﬁlbs"R%P BNTEMVHSF THEMNSY ocedure outlined in
Exanpl e 44 and using the ketone derivative from Exanple 37(1), the desired
pr oduct was obt ai ned after purifi I&l&:s%ca gel chromat ography usi ng
5% Et OAc/hexane as eluant. '"H NWR Y 13) 8 (ppm: 7.55 (d, 2H),
7.45 (t, 2H), 7.35 (t, 1H), 7.20(d 1H, 7.15 (m 3H), 6.88 (d, 10 2H),
6.84 (d, 3H), 6.78 (d, 2H), 5.46 (d, J:2.IHz,H1H), 5.15 (s, 2H), 4.39 (d,
O

J=2.1 Hz,

Step A
10 To a stirred solution of a mixture of dihydrobenzoxathiin (60mg, 0.1 mmole),

obtained from Example 48 (which was dried by the azeotropic method prior to use),
triphenylphosphine (157mg, 0.6mmole), and 1-piperidineethanol (0.08mL, 0.6mmole)
in 4mL of anhydrous THF at 0°C was added dropwise 0.118mL (0.6mmole)of
diisopropyl azodicarboxylate (DIAD) over 0.2 hours. The resulting pale yellow

15  solution was stirred at room temperature for 2-3 hours. The volatile components were
removed in vacuo and the residue purified by flash chromatography
(EtOAc/hexane=1:5, followed by 2-3% MeOH/dichloromethane) to give desired
product. 'H NMR (400 MHz, CDCls) § (ppm): 7.5-7.34 (m, 5H), 7.08 (d, LH), 6.86
(d. 2H), 6.78-6.64 (m, 8H), 5.5 (d, 1H), 5.01 (br q, 2H), 4.3 (d, LH), 4.2 (t, 2H), 2.75

20 (t, 2H), 2.5 (brs, 4H), 1.6 (m, 4H), 1.48 (m, 2H), 1.22 (m, 3H), 1.1 (d, 18H); MS m/z
712.4 (M™+1).

Step B
To a stirred solution of the adduct (71mg, 0.098mmole), generated in Step A, in 2mL

25  of EtOH/EtOAc/H-0 (7:2:1) was added 13mg (1.2eq) of palladium black and
ammonium formate (62mg, 10eq).The resulting mixture was heated at 80°C and
monitored by TLC. After 3hours, the reaction mixture was cooled to room
temperature, filtered through a pad of Celite to remove the catalyst, and the filtrate

was partitioned between water and ElOAc. The organic phase was separated, dried
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1H, 1.23 (m 3H), 1.10 (d, 18H). EXAMPLE 68 PREPARATIONOF C BnO/ S O
15 OTIPS Fol |l ow ng the procedure outlined in 44 and using the ketone
derivati weobr/sasrExanpl e 37(11), the desired product was POT/AHSOMAL735f t er
purification by silica gel chromatography using 5% Et OAc/ hexane as el uant.
"H NWR (500 MHz, CDCI3) 8 20 (ppm: 7.55 (d, 2H), 7.45 (t, 2H), 7.35 (t,
1H, 7.20 (d, 1H), 7.15 (t, 2H), 6.80-6.90 (m 4H), 6.78 (d, 2H) 6.76 (d,
2H), 5.42 (d, J=2.1 Hz, 1H), 5.18 (s, 2H), 4.42 (d, J=2.1Hz, 1.23 (m
3H), 1.10 (gverMiHO, arﬁi"cov]\@@%(caaﬁZ/ZLLB%/OH%OCMSH&V@%LIu#XWREEO(?Bﬁ%A‘RAT | ON

CF F BnO IPS 5 th cedure outlined in Ie44and
usi ng the képgjﬁg%cf@PiT\/a% &/E‘J gwg s aﬁlsi é@éﬂ 2th¢ ﬁ%étl‘vr‘)éﬁ‘lblﬁm
obt ai ned af ue;r 6p‘U(d fmcasr 400, by2 3HE | 148, gek (doknoret 0gl, amBy(tUHﬂ)E‘Q.SE(%

o mrR T S S P 06 (0

J=2.1Hz,5 111), 518(S 2H), 4.38 (d, J=2.1Hz, 1.23 (m 3H), 1.10 (d,
18H) . Step C

To a stirred solution of a mixture of the debenzylated product generated in Step B and
HOAc (10eq) in mL of THF was added a solution of tetrabutylammonium fluoride
(3eq) in THF at room temperature. The resulting solution was allowed to stir for two

10 hours at room temperature and then poured into saturated aqueous NaHCO; and
extracted with EtOAc. The organic layer was washed with brine, dried over MgSOs,,
filtered, and evaporated. Purification by silica gel chromatography using 5-7% MeOH
in methylene chloride as eluant afforded the desired product. 'H NMR (400 MHz,
CD30D) 6 (ppm): 6.95 (d, 2H), 6.92 (d, LH), 6.78 (d, 2H), 6.71 (d, 2H), 6.48 (d, 2H),

15 6.47(d, 1H), 6.44 (dd, 1H), 547 (d, J=2.1Hz, 1H), 4.37 (d, J=2.1Hz, 1H), 4.1 (t, 2H),
2.85 (t, 2H), 2.65 (brs, 4H), 1.66 (m, 4H), 1.5 (m, 2H).

EXAMPLE 72
PREPARATION OF

Step A
Using the procedure described in Example 71 (Step A), the dihydrobenzoxathiin
25 obtained from Example 53 was coupled with [-piperidineethanol. After purification
by silica gel chromatography, using 3% MeOH/CH,Cl, as eluant, the desired adduct
was obtained. 'H NMR (400 MHz, CDCl3) § (ppm): 6.98 (d, LH), 6.92 (d, 2H), 6.74
(two d, 4H), 6.65 (d, IH), 6.62 (d, 2H), 5.5 (d, LH), 5.1 (s, 2H), 4.31 (d, IH), 4.09 (m,
2H), 2.75 (t, 2H), 2.55 (m, 2H), 2.5 (m, 4H), 1.6 (m, 4H), 1.45 (m, 2H), 1.22 (m, 3H),
30 1.1 (m, 21H).
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EXAMPLE 70 CHI RAL SEPARATION OF OrIPS BnOS Ol \ OH 15 Each enanti oner
of the racem c di hydrobenzoxathiin, obtained from Exanple 62, was obtained
vi a chi r avoetissmat ogr aphy using a Chiral pak AD col um, w POT/B804/42735
i sopropanol in hexane as the eluant. The fast noving isonmer: [a]o=
+18. 44(c=0.725, MeOH). 20 The slow noving isoner: [a]n= -1.8.85(c=0.74,
MeOH). -95 WD 02/ 32377 PCT/ USO01/ 42735 EXAMPLE 71 GENERAL PREPARATI ON OF
THIINS 5 PREPARATION OF OH S HO O Step A 10 To a stirred solution of a
m xture of gleprdrobenzoxathiin (60mg, 0.1 nmole), obtained from Exanple 48
(whi ch was ryeg by the aze %ro ic nmetho 'gaiar to usg%{_ s
L1 pheny! phBSHICHE S 18 Fied 1 81 e el Y 5798 i Rl kafsF i iBant
0. 6mmol e) Exurdnid 7 bfStep By dr gius tiEHEs@¢d DGdwas ' e @0 pils € 0CIIIB M
(0. 6mml e) o id I Ihear t I r The
resul ting p(ngrgsi' dé?%l)g{wq%’ 65'?#5"&%@ %“?s%s%dfe?gg 62@ ?Cg\gﬁli’t(’g%%dé? glb]’ufse(C%’or 2-3
hours. The J\F@I?aﬁz,l ldh)cbApdnet HiamdHe, 4.1 (m, 2H), 2.8 (t, 2H), 2.68 (m, 2H), 2.58 (br s,

4H), 1.64 (m, 4H), 1.48 (m, 2H), 1.2 (m, 3H), 1.09 (d & m, 21H).

Step C
The debenzylated product from Step B was desilylated using the procedure described

10 in Example 71 (Step C). The desired product was obtained as a white solid. "H NMR
(400 MHz, CDs0D) & (ppm): 7.0 (d, 2H), 6.79 (d, 2H), 6.76 (d, 1H), 6.71 (d, 2H),
6.47 (d, 3H), 5.46 (d, J=2.2Hz, 1H), 4.38 (d, 1H), 4.08 (t, 2H), 2.8 (t, 2H), 2.5 (m,
2H), 2.6 (m, 4H), 1.62 (m, 4H), 1.5 (m, 2H), 1.1 (t, 3H); MS m/z 493.2 (M"+1).

15 EXAMPLE 73

PREPARATION OF
COH

)
Step A

20  The dihydrobenzoxathiin obtained from Example 45 was coupled with 1-

piperidineethanol using the procedure described in Example 71 (Step A). After
purification by silica gel chromatography using 3% MeOH/CH-Cl, as eluant, the
desired adduct was obtained. 'H NMR (400 MHz, CDCls) 6 (ppm): 7.14-6.92 (m,
41), 6.8 (d, 2H), 6.76 (d, 2H), 6.72 (d, 2H), 6.64 (d, 2H), 5.48 (d, J=2.2Hz, 1H), 4.34

25 (d.J=2.1Hz, 1H), 4.1 (m, 2H), 2.85 (m, 2H), 2.6 (m, 4H), 1.65 (m, 4H), 1.5 (m, 2H),
1.22 (m, 3H), 1.1 (d, 18H).

Step B
The adduct from Step A was desilylated using the procedure described in Example 71

30  (Step C). The desired product was obtained as a white solid. "H NMR (400 MHz,
CD;0D) & (ppm): 7.14-6.92 (m, 4H), 6.06 (d, 2H), 6.78 (d, 2H), 6.72 (d, 2H), 6.48 (d,
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renoved in vacuo and the residue purified by flash chromatography

(Et CAc/ hexane=1:5, followed by 2-3% McOH di chl oronet hane) to give desired
product. WolopBR71 400 MHz, CDCl3) S (ppm): 7.5-7.34 (m SHpCT/VS@B2(35, | H),
6.86 (d, 2H), 6.78-6.64 (m 8H), 5.5 (d, 1H, 5.01 (br g, 2H), 4.3 (d,
1H), 4.2 (t, 2H), 2.75 20 (t, 2H), 2.5 (br s, 4H), 1.6 (m 4H), 1.48 (m
2H, 1.22 (m 3H, 1.1 (d, 18H); MSmz 712.4 (WIl). StepB To a stirred
solution of the adduct (71ng, 0.098mmuvle), generated in Step A in 2nL. 25
of Et O:I/Etmplglj%(?d(]zoal_@ yy?sl@g@pql.ll)m(t( JF#QQ?Sr(?f?I—Babli%‘i’blusmclpil yack and

amoni um f or matei he resul heat ed at’ 80C and
noni t or ed by OoF (i 4Axte r(”B%UrMS e +P@AEM " ﬂ)h) m xture was cooled to room
tenperature, filtered through a pad of Celite to renove the catal yst, and
the filtrate was partitioned between water and Et OAc. The organi ¢ phase
was separated, dried |w -96 WO 0223ABWLESGT/ US01/ 42735 over MySQO 4 and
concent rsat ed in vacuo to gi ve degigmeh pAgHyRior 11-1 NMR (400 MHz, CDC13) 6
(ppm: 7.01 (d, I H), 6.8 (d, 2H), 6.75 (d, 2H), 6.66 (two d, 4H), 6.54
(dd, 1H), 6.5 (d, 11-1), 5.45 (d, J=2 3HzOH1H), 4.28 (d, J=2.3Hz, IH),
4.08 (t, 21-1), 2.8 (t, 2H, 4H), 1.68 (m 4H), 1.5 (m 2H),

1.22 (m 31-1), 1.1 (d, 18H) _~5_SPeps astlrred solution of a mxture
of the debenzyl at ed product d din St ep B and HOAc (10eq) in nL of
THE was added a solution of tet W} ahgroni um ride (3eq) in Ti-IF at

roomtenperature. The resulting solut ﬁ\{ dto stir for two 10
hours at roomtenperature and then poured @nto safurated aqueous NaHCO3 and
extracted with Et OAc. The organic | ayer was washed with brine, dried over
My S04,

Step A
The dihydrobenzoxathiin obtained from Example 46 was coupled with 1-

10 piperidineethanol using the procedure described in Example 71 (Step A). After
purification by silica gel chromatography with 3% MeOH/CH,Cl,, the desired adduct
was obtained as an oil. '"H NMR (400 MHz, CDCl5) & (ppm): 7.14-6.94 (m, 4H), 6.96
(d, 2H), 6.84 (two d, 4H), 6.66 (d, 2H), 5.5 (d, J=2.1Hz, 1H), 5.12 (s, 2H), 4.5 (d,
J=2.1Hz, 1H), 4.04 (t, 2H), 3.42 (s, 3H), 2.75 (t, 2H), 2.55 (br s, 4H), 1.6 (m, 4H),

15 1.48 (m, 2H): MS m/z 495.2 (M*+1).

Step B
The adduct (10mg, 0.02 mmole) from Step A was deprotected with TFA (10eq) and

MeOH (6eq) in CH,Cl; at room temperature to afford the desired product. '"H NMR

20 (400 MHz, CD30OD) 6 (ppm): 7.14-6.92 (m, 4H), 6.84 (two d, 4H), 6.66 (d, 2H), 6.6
(d, 2H), 5.45 (d. J=2.2Hz, 1H), 4.45 (d, ]=2.2Hz, 1H), 4.05 (t, 2H), 2.8 (1, 2H), 2.6 (br
s, 4H), 1.6 (m, 4H), 1.5 (m, 2H) ; MS m/z 450.2 (M*+1).

EXAMPLE 75
25 PREPARATION OF
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filtered, and evaporated. Purification by silica gel chromatography using
5-7% MeOH in nethylene chloride as eluant afforded the desired product. 'H
NVR (400 wdi2/323¢D3CD) S (ppm: 6.95 (d, 2H), 6.92 (d, |HPCHUS@/42035 2H),
6.71 (d, 2H), 6.48 (d, 2H), 15 6.47 (d, 1H), 6.44 (dd, 1H), 5.47 (d,
J=2.1Hz, | H, 4.37 (d, J=2.1Hz, 1H), 4.1 (t, 2H), 2.85 (t, 2H), 2.65 (br
s, 4H, 1.66 (m 4H), 1.5 (m 2H). EXAMPLE 72 PREPARATION OF 20 OH S HO
\ OEt N Step A Using the procedure described in Exanple 71 (Step A), the
di hydr obenzoxat hiin 25 obtained from Exanue 53 was coupled with
1- pi peridi neethanol . After purificati by silica gel chromatography,
using 3% MOH CH d -, as el u Pl red adduct was obtained. 1H NWR
b8 |

(400 MHz, CDC13) 6 (ppm): 6. d, 6.92 (d, 2H), 6.74 (two d, 4H),
6.65 (d, 1H), 6.62 (d, 2H), 5N = 51(s 431(d | H, 4.09
(m 2H), 2.75 (t, 2H), 2.55 (m 2H) ; 1.6 (m 4H), 1.45 (m
2H), 1.22 (m 3H), 301 . 1(m, 211 O 797 WD 02/ 32377

PCT/ US01/ 42735 Step B The adduct generat ed in St ep A was debenzyl at ed
usi ng the procedure described in Exanple 71 (St ep B) to gi ve the desired

6 ggu?é & d%hlgm"(a%g%%w‘de%“@dé@“ ﬁgg“% %g wig ‘%U ‘&d “8 Ly ggHgd | 5{') 4.3
(d, J=2. 2Hpjpetidjneethatol(uning2hi proRed@ir¢ tigscfibld 1n2E>6®11;(1¢n7 1 QSJM A21b8v¢ bre s,
5  product. 'H NMR (400 MHz, CD5;0D) & (ppm): 7.04 (d, 2H), 6.98-6.84 (m, 4H),
6.82 (d, 2H), 6.74 (d, 1H), 6.63 (d, 2H), 6.56 (d, 2H), 5.36 (d, 1H), 5.33 (d, J=3.0Hz,
1H), 4.02 (m, 2H), 2.8 (m, 2H), 2.6 (br s, 4H), 1.62 (m, 4H), 1.5 (m, 2H); MS m/z 432

M.
10 EXAMPLE 76
PREPARATION OF
Step A

15 The dihydrobenzoxathiin generated from Example 49 was desilylated using the
procedure described in Example 71 (Step C). The desired product was obtained as a
white solid. "H NMR (400 MHz, CDCl3) § (ppm): 7.5-7.3 (m, 5H), 7.2 (d, 1H), 6.9
(d, 2H), 6.88 (d, 2H), 6.68 (m, 6H), 5.53 (d, J=2.2Hz, 1H), 4.33 (d, J=2.3Hz, 1H),

3.75 (s, 3H).
20
Step B
The desilylated product obtained from Step A was coupled with 1-piperidineethanol
using the procedure described in Example 71 (Step A). After purification by silica gel
chromatography with 3% MeOH/CH,Cl,, the desired adduct was obtained. 'H NMR
25 (400 MHz, CDCl3) 8 (ppm): 7.5-7.3 (m, 5H), 7.08 (d. 1H). 6.9 (d, 2H), 6.84 (d, 2H),

- 100 -



4H, 1.64 (m 4H), 1.48 (m 2H), 1.2 (m 3H), 1.09 (d & m 21H). Step C The
debenzyl ated product from Step B was desilylated using the procedure

descri beavo 09323m7 Exanpl e 71 (Step Q The desired product rapuUsSy£rised as a
white solid. "H NVR (400 MHz, CD30OD) 8 (ppm: 7.0 (d, 2H), 6.79 (d, 2H),
6.76 (d, 1H, 6.71 (d, 2H), 6.47 (d, 311), 5.46 (d, J=2.2Hz, 1H), 4.38 (d,
1H), 4.08 (t, 2H, 2.8 (t, 2H), 2.5 (m 2H), 2.6 (m 4H, 1.62 (m 4H),

.5 (m 2H), 1.1 (t, 3H; M5 mz 493.2 (M+l). 15 EXAMPLE 73 PREPARATI ON OF
OH'S O O No.76 (d, SHep.66 34, thg sdivhmdrwbermzsqxaxmi in20btahnedofr om Bxanpl e 45

was coupl ed ridineet rocedure described in
Exanple 71 ((Sg%)p k)g (P&{p—ﬁ J)q g P‘?claé ('8 %8 ST ﬁlﬂgaﬂé chr omat ogr aphy usi ng
3% McOH CH2C13 as el uant, the deS| red adduct was obtained. 'H NVR (400
MHz, CDC13)_.8 (ppm: 7.14-6.92 (m 4H), 6.8 (d, 2H), 6.76 (d, 2H), 6.72
(d, 2H), 6. , 2H), 5.48 (d, S=2.2Hz, 1H), 4.34 25 (d, J=2.1 Hz, 1H),
4.1 (m 52H) The2addbct(gener@dtdil,in 3idp I mas déhenzllaed uginy tid)rocddube (ﬂdﬂ‘tnlﬁald)m 1.22

(m S L bty 3Hhen B £Po0e T, AdCL, KA ERA, Va5 S Lylat od usi ng

the procedure € desi'r oduct was
obt ai ned as6.26 (hi2tle, G (d LHLH. BJM@ CHO.00. M, 7H@[§6313) 28D (ppdydd, YH}L@#@ 92 (m

‘;EDT/ ugogﬂ(z 311?!)”)5 5 @ 18005, @) 4.48({3=02H,200, 408, A1, 3.68%;, W) 02432377
(6. 2H), 2.59 (br s, 4H), 1.6 (m, 4H), 1.48 (m, 2H); MS m/z 479.4 (M"+1).

10

EXAMPLE 77
PREPARATION OF

Step A
15  The dihydrobenzoxathiin obtained from Example 50 was coupled with 1-

piperidineethanol using the procedure described in Example 71 (Step A). After
purification by silica gel chromatography with 3% MeOH/CH,Cl,, the desired adduct
was obtained. "H NMR (400 MHz, CDCls) § (ppm): 6.83 (d, 2H), 6.75 (d, 2H), 6.69
(d, 2H), 6.62 (d, 2H), 6.5 (d, 1H), 6.48 (d, 1H), 5.42 (brs, 1H), 4.3 (brs, H), 4.06 (t,

20 2H),2.78 (t, ZH), 2.5 (br s, 4H), 1.6 (m, 4H), .44 (m, 2H), 1.22 (m, 3H), 1.1 (d,
18H).

Step B
The adduct generated in Step A was debenzylated using the procedure described in

25  Example 71 (Step B).

Step C
The debenzylated product from Step B was desilylated using the procedure described

in Example 71 (Step C). The desired product was obtained as a white solid. 'H NMR
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2H), 5.48 (d, J=2.1 Hz, 1 H, 4.44 (d, 1 H, 4.1 (t, 2H, 2.78 (t, 2H.
2.58 (br s, 4H, 1.64 (m 4H), 1.5 (m 2H); M5 mz 450.2 (M +1). EXAMPLE
74 5 PREM®RATBIBN OF OH O S O Step A The di hydr obenzoxere€hiusew/2bisai ned
from Exanpl e 46 was coupled with 1 10 pi peridi neethanol using the procedure
described in Exanple 71 (Step A). After purification by silica gel

chromat ography with 3% McOH CH2C12, the desired adduct was obtained as an
oil. "HNWR (400 MHz, CDC13) 6 (ppm: 7.14-6.94 (m 4H), 6.96 (d, 2H),

6.84 (two d, 6. 1 2 5 (d
0.9, (50, sy 80,80 Gty 20 530 k% W BP0 g o
1.6 (m 4H) (d1BHL .48 @MHRE)43 MBI+ ZHAIB)24 4 VH] ﬁ:b)my $H§‘.m@1hek1;ad®at
(10ngy, 0.02 mmle) from Step A was de rotected with TFA( and  MeOH
(6eq) in CHz?éIl)z’é)t(br @&Hh%hgé? athdr 64 d?ﬁbﬂé@hé“de@ﬁrfé@ ‘b? e+ H VR
20 (400 MHz, CD30D) 8 (ppm: 7.14-6. 92 (m 4H), 6.84 (tw d, 4H), 6.66 (d,

2H), 6.6 (d, 2H), 5.45 (d, J22Hz 4.45 (d, J=2.2Hz, 1H), 4.05 (t,
21.1) 28 (t, 2H), 2.6 (br s, H, 1.5 (m 2H) ; M nmz
%N@lé’@ 7839 WD 02/ 32377 PCT/ US01/ 42735

450. (M+1) EXAMPLE 75 25 PREPARA
OH PREPARATION OF

OH

Step A
10 The dihydrobenzoxathiin obtained from Example 51 was coupled with 1-

piperidineethanol using the procedure described in Example 71 (Step A). After
purification by silica gel chromatography with 3% MeOH/CH,Cl,, the desired adduct
was obtained.

15  Step B
The adduct generated in Step A was debenzylated using the procedure described in

Example 71 (Step B). After purification by silica gel chromatography using 5%
MeOH/CH,C], as the eluant, the desired product was obtained as an oil. 'H NMR
(400 MHz, CDCl3) & (ppm): 6.9 (d, 2H). 6.89 (d, 1H), 6.73 (m, 4H), 6.62 (d, 2H),

20 6.52(d, 1H), 5.5(d, LH), 4.3 (d, 1H), 4.1 (brs, 2H), 2.8 (br t, 2H), 2.6 (br s, 4H), 2.2
(s, 3H), 1.6 (m, 4H), L.5 (m, 2H), 1.22 (m, 3H), 1.1 (d, 18H).

Step C
The debenzylated product from Step B was desilylated using the procedure described

25  in Example 71 (Step C). The desired product was obtained as a white solid. 'H NMR
(400 MHz, CD;0D) & (ppm): 7.02 (d, 2H), 6.76 (d., 2H), 6.7 (d, 2H), 6.47 (two d,
3H), 5.48 (d, J=2.3Hz, 1H), 4.38 (d, J=2.3Hz, 1H), 4.1 {t, 2H), 2.8 (t, 2H), 2.6 (br s,
4H), 2.1 (s, 3H). 1.6 (m, 4H), 1.5 (m, 2H); MS m/z 479.2 (M*+1).
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O OO~/ The dioxane derivative obtained from Exanple 47 was coupled with
1- piperidineethanol using the procedure described in Exanple 71 (Step A)
to give MWeos3product. 'H NVR (400 MHz, CD30OD) 6 (ppn): 7POWUSE/4223) ,
6.98-6.84 (m 4H), 6.82 (d, 2H), 6.74 (d, 1H), 6.63 (d, 2H), 6.56 (d, 2H),
5.36 (d, IH, 5.33 (d, J=3.0Hz, | H), 4.02 (m 2H), 2.8 (m 2H), 2.6 (br s,
4H), 1.62 (m 4H), 1.5 (m 2H); MS mz 432 (M. 10 EXAWPLE 76 PREPARATI ON
O OS HOO/ O Step A 15 The di hydrobenzoxathiin generated from
Exanpl e 49 was desilylated using the procedure described in Exanple 71
(Step C). The desired product was obtained as a white solid. 'H NWVR (400
MHz, CDCI3) 6 (ppm): 7.5-7.3 (m 5Hix AK/ﬂQdeg 1 H, 6.9 (d, 2H, 6.88 (d,
2H), 6.68 (m 6H), 5.53 (d, J=2.2Plz H% (d, J=2.3Hz, 1H), 3.75 (s
3H). 20 Step The desilylated pro@%%?AgﬁtﬁPWéaFfron1Step A was coupl ed with
1- pi peri di neet hanol using the procedure des ribed in Exanple 71 (Step A).
After purification by silica gel chronra .-hy with 3% MOH CH2A ,, the

desired adduct was obtained. 'H NWR
NS

HO O
Et

Step A
The dihydrobenzoxathiin obtained from Example 53 was coupled with 1-

piperidineethanol using the procedure described in Example 71 (Step A). After
purification by silica gel chromatography with 3% MeOH/CH,Cl,, the desired adduct
10 was obtained.

Step B
The adduct generated in Step A was debenzylated using the procedure described in

Example 71 (Step B).
15
Step C
The debenzylated product from Step B was desilylated using the procedure described
in Example 71 (Step C). The desired product was obtained as a white solid after
silical gel chromatography with 5% MeOH/CH,Cl, as eluant. 'H NMR (400 MHz,
20 CD;0OD) 6 (ppm): 6.94 (d, 2H), 6.76 (d, 2H), 6.7 (2H, d). 6.48 (d, 2H), 6.41 (d, LH),
0.3 (d, 1H), 5.44 (d, J=2.2Hz, 1H), 4.4 (d, J=2.2Hz, 1H), 4.08 (t, 2H), 2.8 (t, 2H), 2.62
(brs, 4H), 2.6 (q, 2H), 1.6 (m, 4H), 1.45 (m, 2H), 1.2 (t, 3H): MS m/z 493.2 (M*+1).
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25 (400 MHz, CDCI3) 6 (ppm: 7.5-7.3 (m 511, 7.08 (d, 1H), 6,9 (d, 2H),
6.84 (d, 2H), - 100 WO 02/32377 PCT/US01/ 42735 6.76 (d, 2H), 6.66 (m
4H), 5.57Qd2/3137H), 5.03 (s, 2H), 4.32 (d, | H), 4.06 (t,PCHUSIBRTS (S,
3H), 2.75 (t, 2H), 2.5 (br s, 4H), 1.6 (m 4H), 1.45 (m 2H), Step C5 The
adduct generated in Step B was debenzyl ated using the procedure descri bed
in Exanple 71 (Step B) to give the product. "H NVR (400 MHz, CD30D) S
(ppm: 6.96 (d, 211), 6.92 (d, 111), 6.82 (d, 2H), 6.78 (d, 211), 6.63 (d,
2H), 6.48 (dd, 1H), 6.44 (d, 1H), 5.5 (d, J=2.2Hz, 1H), 4.42 (d, J=2.2Hz,
1H), 4.08 (t, 2H), 3.68 (s, 3H, 2.78 (t, 2H), 2.59 (br s, 411), 1.6 (m
411), 1.48 (m 211); MS mz 479.4 (MMAMPLEREXAMPLE 77 PREPARATION OF Me
/ OH S HO "60 c¢c~0~1~ Step A 15 ng?epl%g*hig@ﬁ%ﬁpzoxat hiin obtained from
Exanpl e 50 was coupled with 1- pi I ﬁ anol using the procedure
described in Exanple 71 (Step A). After pubini cation by silica gel
chromat ography with 3% McOACH-, GH2, the“dgsired adduct was obtained. 'H

NMR (400 MHz, CDCI3) 6 (ppm): 6 835(d), 6.75 (d, 211), 6.69 (d, 2H),
6.62 (d, 2H . 6.5 (d, 111), 6.d, 1117
4,06 (t. 20 211), 2.78 (t, &“‘ 5, 5N

5.42 (br s, 1H), 4.3 (br s, IH),
, 411), A6 (m 4H), 1.44 (m

2H), 1.22 (m 311), 1.1 (d, ~1.811)" @

was debenzyl ated using the procedure des€r irbed~

B The addupt generated in Step A

5 StepA
The dihydrobenzoxathiin obtained from Example 54 was coupled with 1-

piperidineethanol using the procedure described in Example 71 (Step A). After
purification by silica gel chromatography with 3% MeOH/CH,Cl,, the desired adduct
was obtained. '"H NMR (400 MHz, CDCl) & (ppm): 7.5-7.3 (m, 10H), 6.86 (d, 2h),

10 6.78 (d, 2H), 6.74 (d, 2H), 6.64 (d, 2H), 6.38 (s, 2H), 5.48 (d, 1H), 5.14 (s, 2H), 5.02
(q. 2H), 4.32 (d, 1H), 4.08 (t, 2H), 2.8 (t, 2H), 2.5 (br s, 4H), 1.62 (m, 4H), 1.5 (m,
2H), 1.22 (m, 3H), 1.1 (d, 18H).

Step B
15 The adduct generated in Step A was debenzylated using the procedure described in

Example 71 (Step B). After purification by silica gel chromatography using 5%
MeOH/CH-Cl, as eluant, the desired product was obtained as an oil.

Step C
20  The debenzylated product from Step B was desilylated using the procedure described

in Example 71 (Step C). The desired product was obtained as a white solid. "H NMR
(400 MHz, CD50D) & (ppm): 6.94 (d, 2H), 6.78 (d, 2H), 6.72 (d, 2H), 6.5 (d, 2H),
6.06 (d, 1H), 6.02 (d, 1H), 5.42 (d, J=2.2Hz, [H), 4.33 (d, J=2.2Hz, [H), 4.09 (t, 2H),
2.8 (t, 2H), 2.6 (brs, 4H), 1.64 (m, 4H), 1.5 (m, 2H): MS m/z 482.2 (M*+1).
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25 Exanple 71 (Step B). Step C The debenzyl ated product from Step B was
desilylated using the procedure described in Exanple 71 (Step Q The
desi red pvodusa37ivas obtained as a white solid. 'H NVR - 1BATN@102/&2377
PCT/ USO01/ 42735 (400 MHz, CD-,0D) 6 (ppm: 6.94 (d, 2H), 6.76 (d, 2H), 6.7
(d, 2H), 6.49 (d, 2H), 6.4 (d, 1 H, 6.32 (d, I H, 5.43 (d, J=2.3Hz,
11-1), 4.4 (d, J=2,3Hz, 1 H), 4.08 (t, 2H), 2.8 (t, 21-1), 2.6 (br s, 4H),
2.18 (s, 3H, 1.64 (m 4H, 1.5 (m 2H); MS nmz 479,2 (M+ 1). 5 EXAMPLE 78
PREPARATION CF OHHO O Me ON Step A 10 The di hydrobenzoxat hiin obtained
from Exanpl e 51 was coupled wth 1- piperidi neethanol using the procedure
described in Exanple 71 (Step A). Af Mpdiﬁ"i“fication by silica gel
chr omat ography with 3% McOH CHZClZJ,REm@RAlEEKDN@F adduct was obtained. 15
Step B The adduct generated in Step A was~debenzyl ated using the procedure
described in Exanple 71 (Step B). fterlfication by silica gel
chromat ography using 5% MOH ¢ the el uant, the desired product was
obtained as an oil. "HNWR (4 , \CDC13) 6 (ppm.: 6.9 (d, 2H), 6.89 (d,
1H), 6.73 (m 411), 6.62 (dHPH, 2 '; d, 1H,(5% (d, IH, 4.3 (d,
1H), 4.1 (br s, 2H), 2.8 (br t, 2H), 8. LB s~ 4 .2 (s, 3H, 1.6 (m
4H) , 15(m 21. 1), 1.22 (m 3H), 1.1 (d, 189)

Step A

The dihydrobenzoxathiin generated from Example 55 was desilylated using the

procedure described in Example 71 (Step C). The desired product was obtained as a
white solid. '"H NMR (400 MHz, CDCl3) § (ppm: 7.48-7.32 (m, 5H), 7.2-7.1 (m, 4H),
6.94-6.84 (two d, 4H), 6.7 (m, 4H), 5.56 (d, J=2.1Hz, 1H), 5.04 (br q, 2H), 4.74 (s,

10 1H), 4.37 (d, J=2.1Hz, 1H).

Step B

The desilylated product obtained from Step A was coupled with 1-piperidineethanol

using the procedure described in Example 71 (Step A). After purification by silica gel
15 chromatography with 3% MeOH/CH,Cl,, the desired adduct was obtained. 'HNMR

(400 MHz, CDCls) & (ppm): 7.5-7.32 (m, 5H), 7.2-7.04 (m, 4H), 6.94-6.86 (m, 4H),

6.76-6.66 (m, 4H), 5.54 (brs, 1H), 5.04 (br s, 2H), 4.38 (brs, 1H), 4.06 (t, 2H), 2.76

(t, 2H), 2.5 (br s, 4H), 1.6 (m, 4H), 1.42 (m, 2H).

20 StepC
The adduct generated in Step B was debenzylated using the procedure described in
Example 71 (Step B) to afford the desired product. "H NMR (400 MHz, CD50D) 6
(ppm): 7.2-7.14 (m, 3H), 6.94 (m, 3H), 6.9 (d, 2H), 6.74 (d, 2H), 6.48 (dd, 1H), 6.45
(d, 1H), 5.53 (d, J=2.3Hz, 1H), 4.46 (d, LH), 4.06 (t, 2H). 2.78 (t, 2H), 2.58 (br s, 4H),
25  1.62 (m, 4H), 1.5 (m, 2H); MS m/z 449.2 (M"+1).
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StepC The debenzyl ated product from Step B was desilyl ated using the
procedure described 25 in Exanple 71 (Step Q The desired product was

obt ai nedve@oz328fiite solid. 'H NVR (400 MHz, CD3CD) 6 (ppnPCT/VS@242(35, 2H),
6.76 (d, 2H), 6.7 (d, 2H), 6.47 (two d, 3H), 5.48 (d, J=2.3Hz, |IH), 4.38
(d, J=2.3Hz, 1H), 4.1 (t, 214), 2.8 (t, 2H), 2.6 (br s, 4H), 2.1 (s, 3H,
1.6 (m 4H), 1.5 (m 2H); Ms mz 479.2 (M +1). 102 WD 02/ 32377

PCT/ US01/ 42735 EXAVPLE 79 PREPARATION OF OH S HOOE N O 5 StepA The
di hydr obenzoxat hiin obtained from Exanple 53 was coupled with 1-

pi peri di neet hanol using the procedure described in Exanple 71 (Step A).
After purification by silica gel chxemappgrraphy wth 3% McOH CH2Cl 2, the
desired adduct 10 was obt ai ned. uct generated in Step A was
debenzyl at ed using the procedure g&@@ﬁ?ﬁgﬂe$ﬁggExanple 71 (Step B). 15 Step
C The debenzyl ated product from Step B was desilylated using the procedure

descri bed
5 Step A

The dihydrobenzoxathiin generated from Example 56 was desilylated using the

procedure described in Example 71 (Step C). The desired product was obtained as a

white solid. "H NMR (400 MHz, CDCls) 6 (ppm): 7.5-7.3 (m, 5H), 7.2-7.1 (m, 3H),

6.96 (m, 2H), 6.92 (d, 1H), 6.88 (d, 2H). 6.84 (d, LH), 6.74 (dd, 1H), 6.66 (d, 2H),
10 5.48(d, J=2.1Hz, 1H), 5.04 (s, 2H), 4.37 (d, J=2.1Hz, 1H); MS m/z 428.2 (M*+1).

Step B

The desilylated product obtained from Step A was coupled with 1-piperidineethanol

using the procedure described in Example 71 (Step A). After purification by silica gel
15 chromatography with 3% MeOH/CH,Cl>, the desired adduct was obtained.

Step C
The adduct generated in Step B was debenzylated using the procedure described in

Example 71 (Step B) to afford the desired product. 'H NMR (400 MHz, CD;0D) &

20 (ppm): 7.14-7.02 (m, 3H), 6.92 (m, 4H), 6.8 (d., 1H), 6.74 (d, 2H). 6.58 (d, 1H), 6.51
(dd, LH), 5.42 (br s, 1H), 4.45 (br s, LH), 4.06 (t, 2H), 2.78 (t, 2H), 2.55 (br s, 4H), 1.6
(m. 4H), 1.5 (m, 2H); MS m/z 449.2 (M*+1).
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in Exanple 71 (Step Q The desired product was obtained as a white solid
after silical gel chromatography with 5% McOH CH2Cl 2 as eluant. 'H NWR
(400 MHz WQO02/€330D) 8 (ppm): 6.94 (d, 2H), 6.76 (d, 2H), BCTUC@H273), 6.48
(d, 2H), 6.41 (d, IH), 6.3 (d, IH, 544 (d, J=2.2Hz, IH), 4.4 (d,
J=2.2Hz, 1H), 4.08 (t, 2H), 2.8 (t, 2H), 2.62 (br s, 4H), 2.6 (q, 2H), 1.6
(m 4H), 1.45 (m 2H), 1.2 (t, 3H); MS mz 493.2 (M4-+1). - 103 WO

02/ 32377 PCT/ USO1/ 42735 EXAMPLE 80 PREPARATION OF OHOH HO~ OND OS5
Step A The di hydrobenzoxathiin obtained from Exanple 54 was coupled with 1-
pi peri di neet hanol using the procedure described in Exanple 71 (Step A).
After purification by silica gel c@xgrmmggg@phy with 3% MOH CH2C12, the
desired adduct was obtained. iH NI\/R% CDC13) b (ppm: 7.5-7.3 (m
10H), 6.86 (d, 2h), 10 6.78 (d, 2RREP RMIQHOE 6.64 (d, 2H), 6.38 (s,
2H), 5.48 (d, IH, 5.14 (s, 2H), 5.02 (q. 2H) 4. 32 (d, 1H, 4.08 (t, 2H),
.8 (t, 2H), 2.5 (br s, 4H), 1.62 (m { C15(m 2H), 1.22 (m 3H), 1.1
(d, 18H). Step B 15 The adduct gener 3 in Step A was debenzyl ated usi ng
t he procedure described in < Step B). After purification by
silica gel chromatography McOH CH2C12 as el uant, the desired

product was obtai ned as an Ve The deben ated product from Step
B was desilylated using the prcgg%% 3 cri bed

Step A
To a well stirred solution of the dihydrobenzoxathiin (30mg, 0.06 lImmole) prepared

from Example 74 (Step A) was added Sequivalents of meta-chloroperbenzoic acid (m-
CPBA) in methylene chloride at 0°C. The ice bath was removed and the reaction

10 mixture was stirred at room temperature for three hours. The reaction mixture was
quenched with a saturated solution of NaHSO5 and stirred for additional 30 minutes.
The aqueous layer was extracted with EtOAc and the organic layer was washed with
brine, dried with MgSO., and evaporated to give a residue which was used for next
step without further purification. "H NMR (400 MHz, CD;0D) & (ppm): 7.82 (dd,

15 1H), 7.67 (dt, 1H), 7.28 (m, 2H), 7.2 (d, 2H), 7.03 (d, 2H), 6.92 (d, 2H), 6.82 (d, 2H),
6.32(d, 1H), 5.12 (s, 2H), 4.84 (d, 1H), 4.2 (br t, 2H), 3.40 (s, 3H), 3.2 (m, 2H), 3.0
(m, 4H), 1.75 (m, 4H), 1.6 (m, 2H).

Step B
20 The MOM protecting group was removed following the procedure outlined in

Example 74 (Step B). The desired product was isolated after purification by silica gel

chromatography using 5% MeOH/CH,Cl, as the eluant. 'H NMR (400 MHz,

CD;0D) & (ppm): 7.82 (dd, 1H), 7.64 (dt, 1H), 7.26 (m, 2H), 7.04 (d, 2H), 6.06 (d,

2H), 6.76 (d, 2H), 6.65 (d. 2H), 6.24 (d, J=1.9Hz, 1H), 4.71 (d, 1H), 4.1 (t, 2H), 2.72
25 (t,2H), 2.5 (brs, 4H), 1.6 (m, 4H), 1.45 (m, 2H): MS m/z 481.1 (M™+1).
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in Exanple 71 (Step C). The desired product was obtained as a white solid.
HNVR (400 MHz, CD3OD) 8 (ppm: 6.94 (d, 2H), 6.78 (d, 2H), 6.72 (d, 2H),
.5 (d, 20238706 (d, | H), 6.02 (d, 1H), 5.42 (d, J=2.2PET/U$MH)42735. 33 (d,
=2.2Hz, 1H), 4.09 (t, 2H), 2.8 (t, 2H), 2.6 (br s, 4H), 1.64 (m 4H), 1.5
2H); M5 mz 482.2 (Mtl). - 104 WO 02/ 32377 PCT/ US01/ 42735 EXAMPLE 81
PREPARATION OF S HOO i N 5 Step A The di hydrobenzoxathiin generated
from Exanpl e 55 was desilylated using the procedure described in Exanple
71 (Step Q The desired product was obtained as a white solid. "HNVR (400
MHz, CDC13) 8 (ppm 7.48-7.32 (m 5H), 7.2-7.1 (m 4H), 6.94-6.84 (two d,
4H), 6.7 (m 4H), 5.56 (d, J:2.|Hz,Ej<mpgr55@4 (br q, 2H), 4.74 (s, 10 IH),
4.37 (d, J=2.1Hz, 1H). Step B The desilyrated product obtained from Step A
was coupl ed with 1-piperidineet haflEPABSTHGNGE procedure described in
Example 71 (Step A). After purification by silica gel 15 chronatography

/-\(_lm - -

wth 3% MOH CH2Cl 2, the desired add Oldbt ai ned. ' H NMR (400 MHz,
CDCI3) 6 (ppm): 7.5-7.32 (m 58 b-7.04 (m 4H), 6.94-6.86 (m 4H),
6.76-6.66 (m 4H), 5.54 (b 1A s, 2H), 4.38 (br s, 1H), 4.06
(t, 2H), 2.76 (t, 2H), 2. s EomH), 1.42 (m 2H). 20 Step

C The adduct generated in B, enzyl at ed ing the procedure
described in Exanple 71 (Step I_@ to grd the@d sired product. 'H NWR
(400 MHz, CD3OD) 6

5 StepA
To a well stirred solution of the dihydrobenzoxathiin (60mg) prepared from Example

73 (Step A) was added 5 equivalents of m-CPBA in CH-Cl» at 0°C. The ice bath was
removed and the reaction mixture was stirred at room temperature for 3 hours. The
reaction mixture was quenched with a saturated solution of NaHSOj; and saturated

10 NaHCOs, and stirred for additional 30 minutes. The aqueous layer was extracted with
EtOAc and the combined organic layer was washed with brine and dried with MgSO.,.
The solvent was removed by evaporation to give an oily residue, which was purified
by silica gel chromatography with 3% MeOH/CH,CI; as the eluant to give the pure
product. 'H NMR (400 MHz, CD50D) & (ppm): 7.85 (dd, LH), 7.66 (m, 1H), 7.28

15 (m, 2H), 7.12 (d, 2H), 6.86 (d. 2H), 6.8 (d, 2H), 6.7 (d, 2H), 6.22 (d, J=2.1Hz, 1H),
4.72 (d, J=2.3Hz, 1H), 4.08 (m, 2H), 2.8 (t, 2H), 2.6 (br s, 4H), 1.6 (m, 4H), 1.5 (m,
2H), 1.22 (m, 3H), 1.1 (d, 18H); MS m/z 637 (M*™+23).

Step B
20 The silyl protecting group was removed following the procedure outlined in Example

71 (Step C). The desired product was isolated after purification by silica gel
chromatography using 5% MeOH/CH,Cl; as the eluant. 'H NMR (400 MHz,
CDs0D) 6 (ppm): 7.81 (dd, 1H), 7.64 (m, 1H), 7.35 (m, 2H), 7.2 (d, 2H), 6.82 (two d,
4H), 6.6 (d, 2H), 6.28 (d, J=2.2Hz, 1H), 4.69 (d. J=2.2Hz, 1H), 4.2 (t, 2H), 3.08 {(t,

25  2H), 2.85 (brs, 4H), 1.7 (m, 4H), 1.55 (m, 2H).
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(ppm: 7.2-7.14 (m 3H), 6.94 (m 3H), 6.9 (d, 2H), 6.74 (d, 2H), 6.48 (dd,
1H), 6.45 (d, 1H), 5.53 (d, J=2.3Hz, 1H), 4.46 (d, 1H), 4.06 (t, 2H), 2.78
(t, 2H), wosg3g@hr s, 4H), 25 1.62 (m 4H), 1.5 (m 2H); MCTIZ0KRIIS2
(M+1). -10.5 WD 02/32377 PCT/ US01/ 42735 EXAMPLE 82 PREPARATION OF HO S
O 5 Step A The di hydrobenzoxathiin generated from Exanpl e 56 was
desilylated using the procedure described in Exanple 71 (Step Q The
desired product was obtained as a white solid. 1H NVR (400 MHz, CDC13) 6
(ppm: 7.5-7.3 (m 5H), 7.2-7.1 (m 3H), 6.96 (m 2H), 6.92 (d, 1H), 6.88
(d, 2H), 6.84 (d, IH), 6.74 (dd, 1H), 6.66 (d, 2H), 10 5.48 (d, J=2.|Hz,
1H), 5.04 (s, 2H), 4.37 (d, J=2. |HexAMPLE M5 nMz 428,2 (M++1). Step B The
desilyl ated product obtained from Step A was coupled with

1- pi peri di neet hanol  using the pridtdtReTHNGE bed in Exanple 71 (Step A).
After purification by silica gel 15 chromatography with 3% McOH CH2C12,
the desired adduct was obtained. Step C e -Sftuct generated in Step B was
debenzyl at ed using the procedureO\d cr in Exanple 71 (Step B) to
afford the desired product, _FhNMR(4% , CD3OD) 6 20 (ppm: 7.14-7.02
(m 3H), 6.92 (m 4H), 6.8 H), , 2H), 6.58 (d, 1H), 6.51 (dd,
1H), 5.42 (br s, 1H), 4.4 TGN o Ny (t, 2H, 78 (t, 2H), 2.55 (br
s, 4H, 1.6 (m 4H), 1'5°(m 2H),OMS €149, 2 (I\/H@- 106 WO 02/ 32377
PCT/ US01/ 42735 O/\/N

Step A
Utilizing the procedure from Example 83 (Step A), the dihydrobenzoxathiin (20mg,

0.028 mmole) obtained from Example 71 (Step A), was oxidized by m-CPBA at room
temperature. The crude material was used for next step without further purification.

10 '"HNMR (400 MHz, CDCl3) & (ppm): 7.84 (d, 1H), 7.7-7.4 (m, 5H), 7.02 (d, 2H),
6.88 (dd, 1H), 6.82 (d, 2H), 6.76 (two d, 4H), 6.72 (d, 1H), 6.22 (d, J=2.2Hz, 1H),
5.18 (g, 2H), 4.28 (d, J=2.1Hz, 1H). 4.09 (t, 2H), 2.8 (t, 2H), 2.55 (brs, 4H), 1.63 (m,
4H), 1.48 (m, 2H), 1.22 (m, 3H), 1.1 (d, 18H).

15 Step B
The product from Step A was deblocked using the standard procedure described in

Example 71 (Step B) to afford the debenzylated product, which was used without
further purification.

20 StepC
The silyl protecting group was removed following the procedure outlined in Example
71 (Step C). The final product was isolated after purification by silica gel
chromatography using 5% MeOH/CH-Cl- as the eluant. "H NMR (400 MHz,
CD;0D) & (ppm): 7.62 (d, LH), 7.14 (d, 2H), 6.84 (two d, 4H), 6.68 (dd, 1H), 6.6 (d,
25 2H),6.55(d, 1H), 6.22 (d. 1H), 4.55 (d, J=2.1Hz, 1H), 4.1 (t, 2H), 2.8 (t, 2H), 2.6 (br
s, 4H), 1.64 (M, 4H), 1.5 (M, 2H); MS m/z 496.1 (M*+1).



EXAMPLE 83 PREPARATION OF OH O OSAON 5 Step A To a well stirred
sol ution of the di hydrobenzoxathiin (30ng, 0.061mmole) prepared from
Exanpl e ™O (888p7 A) was added 5equi val ents of neta-chl or opeT/gnzar3s aci d
(m CPBA) in nethylene chloride at 0C. The ice bath was renoved and the
reaction 10 m xture was stirred at roomtenperature for three hours. The
reaction mxture was quenched with a saturated solution of NaHSO3 and
stirred for additional 30 m nutes. The aqueous |ayer was extracted with
Et OAc and the organic | ayer was washed with brine, dried with MgSO™, and
evaporated to give a residue which was used for next step w thout further
purification. "H NWMR (400 MHz, CD3ORk AGfPRRY: 7.82 (dd, 1,5 1H), 7.67 (dt,
1H, 7.28 (m 2H), 7.2 (d, 2H) 7. 92 (d, 2H), 6.82 (d, 2H),
6.32 (d, 1H), 5.12 (s, 2H), 4.84 }(%Epg}ﬁ)‘mg}\’z@(br t, 2H), 3.40 (s, 3H), 3.2
(m 2H, 3.0 (m 4H, 1.75 (m 4H, 1.6 (m 2H) StepBZOTheNDVI
protecting group was renoved follow ng #he eyoutlined in Exanple
74 (Step B). The desired product was ig '] purification by silica
gel chromat ography usi ng 5% CH 127as the elvant. 'H NVR (400 MHz,
CD3CD) 6 (ppm: 7.82 (dd, JH 1H, 7.26 (m 2H), 7.04 (d, 2H),
6.06 (d, 2H), 6 76 (d, 2H, 6. 65 (%, / 6.24 (d, J=1.9Hz, 1H), 4.71 (d,
1H, 4.1 (t, 2H), 2.72 25 (t, 2H), 2.5 & b 4H), L6 (m 4H), 1.45 (m
2H); MS mz 481.1 (M+1). 107 WD 02/32377 PCT/ US01/ 42735

5

Step A
To a solution of dihydrobenzoxathiin (100mg, 0.167 mmole) generated from Example
48 in CH,Cl, was added triethylamine (0.07mL), a catalytic amount of N,N-
dimethylaminopyridine (DMAP) and acetic anhydride (0.034mL, 2eq) at room
10 temperature. The resultant mixture was stirred for 30 minutes and then poured into
saturated NaHCO;. The aqueous layer was extracted with CH,Cl, and then dried over
anhydrous Na,SO4. The solvent was evaporated to give an oil, which was subjected
to silica gel chromatography with 10% EtOAc/hexane as eluant to give the product.
"H NMR (400 MHz, CDCl5) & (ppm): 7.48-7.34 (m, SH), 7.08 (d, 1H), 6.99 (d, 2H),
15 6.94(d, 2H), 6.76 (d, 2H), 6.72-6.67 (m, 4H), 5.56 (d, 1H), 5.06 (br q, 2H), 4.34 (d,
1H), 2.3 (d, 3H), 1.22 (m, 3H), 1.1 (d, 18 H).

Step B
The silyl protecting group was removed following the procedure outlined in Example

20 71 (Step C). The desired product was isolated after purification by silica gel
chromatography using 5% MeOH/CH,Cl, as the eluant. '"H NMR (400 MHz, CDCl3)
S (ppm): 7.48-7.34 (m, 5H), 7.09 (d, LH), 7.04 (d, 2H), 6.98 (d, 2H), 6.78 (d, 2H), 6.7
(m, 2H), 6.59 (d, 2H), 5.56 (d, 1H), 5.06 (br q, 2H), 4.74 (s, LH), 4.36 (d, 1H), 2.2 (s,
3H).

Step C
The desilylated product (80mg, 0.165mmole) obtained from Step B was coupled with

L-piperidineethanol using the procedure described in Example 71 (Step A). After
purification by silica gel chromatography with 3% MeOH/CHCl,, the desired adduct

- 110 -



EXAMPLE 84 PREPARATION OF OH / O OQAc \ Oo~H 5 Step A To a well
stirred solution of the dihydrobenzoxathiin (60ng) prepared from Exanpl e

73 (Step W omss7added 5 equival ents of m CPBA in CH2Cl2 apCDCS0142e35 ce bat h
was renoved and the reaction m xture was stirred at roomtenperature for 3
hours. The reaction m xture was quenched with a saturated sol ution of
NaHSO3 and saturated 10 NaHCO3, and stirred for additional 30 m nutes. The
aqueous |ayer was extracted with EtOAc and the combined organic |ayer was

washed wi t hy e ing; and IiiiN[\%ﬁ (X\MMH\/{U% )%@&g@“" X&) 34"@‘5 SE‘}? Ef}fica Jel

evaporation to give an oily resi due
chr omat ogr apAy ( ‘gHPH B985 %&U@—I@t@ 248, .Aéda) ll!rén@ 68& diHieb. ﬁ&éd plHeS.5pr oduct .

' H NVR (400(dViHz3 2 1GR3@D) 585 (8 748 dy Hi M1 7988 515 (m
o4 (( ‘ 24}% 6)@9 SJLE)(( D), éf(q H*)gH%A?ﬁS(( BH): H}sgg 12@ 15

J=2. | Hz, 73 éds & ol r@? 4¥1P-|)1 54(@8?1'_1%%{“52134}25927 BN+ o) | 2 6 (br s,
4H) , 1.65(m 4H) 1.5 (m 2H, 1.22 (m 3H, 1.J (d, 18H); M5 nlz 637
(M+23). St ep, EDZO The silyl protecting group was renoved foll owi ng the

pr ocedur e ed in Exanmple 71 (Step Q The desired product was isol ated

after purifTeasolohobyf Eirhg 60 GetmolehobirahddrcpeyeasdigpnbStebbiGHhEHRGEs , as
the el uant. Ilﬂ:'l\&Mdeéékpf%u nvalgpg’(gpc} 1 91\4 §L%3r hy%ﬁ%%()dﬂ%%_# 'Tlhé? g"ggél (m 1H),

7.35 (m 2H) 2 (d, 2 6. 82
J=2. 2Hz, 1H)esult4n%g11>(tare \gaszstlzqqg forlq_bloulaatzo Crand2pgn allpwed tg room temperature

10 (30 minutes). The reaction mixture was hydrolyzed with H,O/NaHCO;. The aqueous
layer was extracted with EtOAc, the organic layer separated, dried, and evaporated to
give an oil, which was used for next step without further purification.

Step E
15 The crude product from Step D was deblocked using the standard procedure described

in Example 71 (Step B) to afford the final product, after purification by silica gel

chromatography using 5% MeOH/CH,Cl, as the eluant. 'H NMR (400 MHz,

CD30D) 6 (ppm): 6.92 (d, 1H), 6.83 (d, 2H), 6.82 (d, 2H), 6.65 (d, 2H), 6.58 (d, 2H),

0.46 (dd, 1H), 6.42 (d, 1H), 5.44 (d, J=2.1Hz, 1H), 4.38 (d, 1H, J=2.3Hz, 1H), 4.04 (t,
20 2H), 2.78 (t, 2H), 2.6 (br s, 4H), 1.6 (m, 4H), 1.5 (m, 2H); MS m/z 465 (M"+1).

EXAMPLE 87
PREPARATION OF

F

NS

OS]
()

Step A
The desilylated product obtained from Example 57 was coupled with 1-

pieridineethanol using the procedure described in Example 71 (Step A). After
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25 2H), 2.85 (br s, 4H), 1.7 (m 4H), 1.55 (m 2H). - 108 WD 02/ 32377

PCT/ US01/ 42735 EXAVPLE 85 PREPARATION OF OH HO\ ON 5 Step A Uilizing
t he procedapz3f3rom Exanple 83 (Step A), the di hydr obenzoxB€HURN/4228ny,
0.028 mml e) obtained fromExanple 71 (Step A), was oxidi zed by m CPBA at
room tenperature. The crude material was used for next step w thout
further purification. 10 "H NWVR (400 MHz, CDC13) 6 (ppm: 7.84 (d, 1H)
7.7-7.4 (m 5H), 7.02 (d, 2H), 6.88 (dd, 1H), 6.82 (d, 2H), 6.76 (two d,

4H), 6.72 =2, 2Hz, 1H). . va4..28 (d, ,J=2. 1Hz,
o o 06 (furirgion B §6ed b oo i s phfoopEth gl dyagg?
2H), 1.22 (wps@Hpinedt. 1 (d, 18H). 15 Step B The product from Step A was

debl ocked usi.pg the standard procedure described in Exanple 71 (Step B) to
afford the'de%enzylated product, which was used wi thout further

purifi cati ohhc ssguciesperetettip S&pl 4 Wap dehcasylned ugina i Mesedushtsedbaddnl owi ng
t heI p[ odcsed ]ymmqué i Pf_ﬁ@p 'th tcEéﬁfﬁdTﬂ'tﬁe debred SlogRctQ HTBIR (meIMHz,qu_@%)é}as
| SOl at e alrer . p | | | Q ra u n 0
MEOH CHRC) 2 PRIV TS BTG AR %%ﬁé@ (‘E‘gc?g%r@ ﬂj‘%‘g é:%%[ﬁ) L.sﬁ)?igééd( d, 1H),
7.14 (d, 2H)H), 8.084t, CHMR.80 (t4BH), 266268 §,did), |68 m, BHE (B(m2BI2MS mb 55 (d,
1H, 6.22 (ghed . 4 55 (d, I=2,1Hz, 1H), 4.1 (t, 2H), 2.8 (t, 2H), 2.6 (br
EXAMPLE 88
10 CHIRAL SEPARATION OF

o
e sWe
o >N

The racemic dihydrobenzoxathiin obtained from Example 81 (Step C) was resolved

via chiral chromatography on a Chiralpak AD column, using 20% EtOH in hexane as
15 the eluant. The fast moving isomer: [o{|p= +33.43°%c=1.205, MeOH).

The slow moving isomer: [c}p=-34.2°(c=1.09, MeOH).

EXAMPLE 89
CHIRAL SEPARATION OF

HO@W@



s, 4H, 1.64 (M 4H), 1.5 (M 2H); M5 mz 496.1 (Mt+1). - 109 WO 02/32377
PCT/ US01/ 42735 EXAVMPLE 86 PREPARATION OF S\ \/ HOOOCH 5 Step A To a
sol ut i on v 021833ydr obenzoxat hiin (100ng, 0.167 nmol e) geneP@l/@d04203% Exanpl e
48 in CH2Cl2 was added triethylam ne (0.07nL), a catalytic amount of N, N
di met hyl am nopyri di ne (DVAP) and acetic anhydride (0.034nlL, 2eq) at room 10
tenperature. The resultant m xture was stirred for 30 m nutes and then
poured into saturated NaHCO3. The aqueous |ayer was extracted with CH2Cl 2

and then driTgd rQ¥sic dlaMMQér@H@uW%rneJh]%nﬁﬁi }{m& 8W§teﬁ\cé}l%ws%s%8beho gi ve

an oil, which ubjected to sjil |ca%§? ro togr&p

Et OAc/ hexanél“acilaél %&ﬂ%“?%"‘@ﬁ%ﬂ f & HEE @R columm. WNa ¢ d%ItQHzm hepaE3s 6

Edpr’r)i_i)7.48’ch7:.e$t4m¢.rﬂih05hi)t ,momrcg&s@d?x Ib:@l)@@ﬁﬁ?(c(:dﬁg,zweol—gfb 6. 943(d(d2l—|) Hgs. 76
, 2H), 6.42-6.67 L4 5.56 (d,,olH),,-5 rq, , 4.34 (d, 1H),

2.3 (d, 3H) Jr%igfg' T%’%Bﬁ)%eiﬁﬁt—djﬂl%&ﬁ)l:3751[\4%%%' The silyl protecting group

was renoved follow ng the procedure outlined in Exanple 20 71 (Step Q The

desired product was isolated after ng fhgﬁébon by silica gel
chr omat ogr aphy using 5% McOH CH2C 2 M uant. 'H NWR (400 MHz, CDC13)

6 (ppm): 7.48-7.34 (m 5H), 7.09 PREPARATIONOGF(d, 2H), 6.98 (d, 2H), 6.78
(d, 2H), 6.7 (m 2H), 6.59 (d, 2H), 5.56 (d, 1H), 5.06 (br g, 2H), 4.74

(s, 1H), 4.36 (d, I H), 2.2 (s,  3H).
o A
O/\/'\O

The dihydrobenzoxathiin generated from Example 58 was desilylated using the

HO

10 procedure described in Example 71 (Step C). The desired product was obtained as a
white solid. 'H NMR (500 MHz, CDCls) & (ppm): 7.5-7.3 (m, 5SH), 7.2-7.1 (m, 3H),
6.85 (2d, 4H), 6.68 (d, 2H), 6.55 (d, 2H), 5.55 (d, LH), 5.04 (s, 2H), 4.40(d, 1H).

Step B
15 The desilylated product obtained from Step A was coupled with 1-piperidineethanol

using the procedure described in Example 71 (Step A). After purification by silica gel
chromatography with 3% MeOH/CH,Cl,, the desired adduct was obtained.

Step C
20 A mixture of the adduct (80mg, 0.144mmole), generated in Step B, 20 mg of

palladium black and 5 drops of AcOH in 4 mL of ethanol, was stirred under a balloon
of hydrogen gas and monitored by TLC. After 18 hours, the reaction mixture was
filtered through a pad of Celite to remove the catalyst, and the filtrate was neutralized
by the addilion of saturated, aqueous NaHCOj5 solution and extracted by EtOAc. The
25 organic layer was separated, dried over MgSO, and concentrated in vacuo to give the
desired product. 'H NMR (500 MHz, CD;0D) § (ppm): 7.20-7.02 (m, 3H), 6.92 (m,
4H), 6.78 (d, 2H), 6.30 (d, 2H), 5.55 (d, J=2.1Hz, 1H). 4.50(d, J=2.3Hz, 1H), 4.06 (t.
2H), 2.78 (1. 2H), 2.55 (br s, 4H), 1.6 (m, 4H), 1.5 (m, 2H); MS m/z 467 (M*+1).
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25 StepC The desilylated product (80nmg, 0.165mmmol e) obtained from Step B
was coupled with 1-piperidineethanol using the procedure described in
Exanpl e MO (B38Bp7 A). After purification by silica gel chromEsagraphy w th
3% McOH/ CH2C12, the desired adduct - 110 WO 02/ 32377 PCT/US01/ 42735 was
obtained. 'H NWMR (400 MHz, CDCl;) 6 (ppn): 7.48-7.34 (m 5H), 7.08 (d, 1
H, 7.04 (d, 2H, 6.98 (d, 2H), 6.82 (d 2H) 6.7 (dd, 1H), 6.68 (d,
I1-1), 6.68 (d, 2H), 5.58 (d, J=2.2Hz, 5.05 (br q, 2H), 4.36 (d,
J=2.2Hz, 1 H), 4.05 (t, 2H), 2. 68%% é\;% %5 (br s, 4H), 2.25 (s, 3H),
1.6 (m 4H), 1.45 (m 2H); M5 mlz 7 2 5 Step D To a solution of
10ng (0. 017mmol e) of the adduct, pg@PRABIDON O St ep, in anhydrous THE was
added four equivalents of a 1. OM Super hydride solution in THF. The
resulting mxture was stirred for 2 hours at 0C and then all owed to room
tenperature 10 (30 mnutes). The reactign m xture was hydrol yzed with

H20/ NaHCO3. The aqueous | ayer @as exted with Et OAc, the organic |ayer
separated, dried, and evaporateg g kye-an oil, which was used for next
step without further purificat . St epE 15 The crude product from Step D
was debl ocked using the stapgard | . descr@ in Exanple 71 (Step
B) to afford the final product, after fic n by silica gel

chromat ogr aphy using 5% McOH CH?Cl ? as H NVR (400 MHz, CD3QD)
6 (ppm: 6.92 (d, IH), 6.83 (d, 2H), 6.82 (d, 2H) 6.65 (d, 2H), 6.58 (d,
2H) , 6546%@9_?%1) 6.42 (d, 1H), 5.44 (d, J=2.1Hz, IH, 438(d | H,

J=2.3Hz, 1 04 (t, 20 2H), 2.78 (t 4H) ,
1.5 (m 2Ht hem]yﬁrglg@@gxﬁ(twpnl_ge)nexat@@w@agl-ple 39 was (E)esﬂylateéH)smg%he m 4H)
procedure described in Example 71 (Step C). The desired product was obtained as a

white solid. '"H NMR (500 MHz, CDCl5) & (ppm): 7.5-7.3 (m, SH), 7.2-7.1 (m, 3H),
6.95 (d, 2H), 6.90 (d, 1H), 6.85 (d, 2H), 6.70 (d, 2H), 6.65 (d, 1H), 5.50 (d, 1H), 5.04
10 (s, 2H), 4.42 (d, 1H).

Step B
The desilylated product obtained from Step A was coupled with 1-piperidineethanol

using the procedure described in Example 71 (Step A). After purification by silica gel
15  chromatography with 3% MeOH/CH,Cly, the desired adduct was obtained.

Step C

The adduct, generated in Step B, was debenzylated using the procedure described in

Example 71 (Step B) to afford the desired product. "M NMR (500 MHz, CD;0OD) &
20 (ppm): 7.14-7.02 (m, 3H), 6.92 (d, 2H), 6.85 (d, 2H), 6.74 (d, 2H), 6.58 (d, LH), 6.41

(d, 1H), 5.52 (d, I=2.3Hz, 1H), 4.55 (d, J=2.3Hz, 1H), 4.06 (t, 2H), 2.78 (t, 2H), 2.55

(brs, 4H), 1.6 (m, 4H), 1.5 (m, 2H): MS m/z 483 (M"+1).
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PREPARATION CF F S HO i o 0O 25 Step A The desilyl ated product obtained
from Exanpl e 57 was coupled with |- pieridineethanol using the procedure
descri beavon2/B2sanpl e 71 (Step A). After WO 02/ 32377 PCT/ USOLUSR72335
purification by silica gel chromatography with 3% MeOH CH O 2, the desired
adduct was obtained. Step B The adduct generated in Step A was
debenzyl ated using the procedure described in 5 Exanple 71 (Step B) to
afford the desired product. i H NVR (400 MHz, CD3OD) 6 (ppm: 6.98-6.76
(m 9H), 6.5 (dd, IH), 6.46 (d, IH, 5.52 (d, J=2.3Hz, IH), 4.5 (d, IH),
4,05 (t, 2H), 2.80 (t, 2H), 2.62 (br s, 4H), 1.62 (m 4H), 1.5 (m 2H); M
mz 466.2 (M). EXAMPLE 88 10 CH RALASERARMION OF S Ho / O The racenic
di hydr obenzoxat hi i n obt ai ned frona) a&%IAe 8l (Step C) was resolved via
chiral chromatography on a Chiral kP dEPNIRE usi ng 20% Et OH i n hexane as
15 the eluant. The fast noving isoner: [a] n=+33.43(c=1.205, MOH) . The sl ow
nmovi ng i soner: [a] D= -34.2(c=1. @9, o@ EXAMPLE 89

S

“Oﬁo L)
o >N

Step A
The dihydrobenzoxathiin, obtained from Example 60, was coupled with 1-

piperidineethanol using the procedure described in Example 71 (Step A). After
purification by silica gel chromatography with 3% MeOH/CH,Cl- the desired adduct

10 was obtained. '"H NMR (500 MHz, CDCls) 6 (ppm): 7.5-7.3 (m, 5H), 6.80 (d, 2H),
6.70 (2d, 4H), 6.60 (d, 2H), 6.40 (2d, 2H), 5.40 (s, 1H), 4.90 (d, 2H), 4.20 (s, LH),
4.08 (t, 2H), 2.8 (t, 2H), 2.5 (brs, 4H), 1.62 (m, 4H), 1.5 (m, 2H), 1.22 (m, 3H), 1.1
(d, 18H).

15 Step B
The adduct, generated in Step A, was debenzylated using the procedure described in
Example 7] (Step B).

Step C
20 The debenzylated product from Step B was desilylated using the procedure described

in Example 71 (Step C). The desired product was obtained as a white solid. '"H NMR
(500 MHz, CD3;0D) § (ppm): 6.93 (d, 3H), 6.78 (d, 2H), 6.69 (d, 2H), 6.50 (d, 2H),
6.28 (m, 1H), 5.46 (d, J=1.8Hz, 1H), 4.39 (d, J=2.2Hz, 1H), 4.05 (t, 2H). 2.8 (t, 2H),
2.6 (br s, 4H), 1.64 (m, 4H), 1.5 (m, 2H); MS m/z 482.2 (M"+1).
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CHI RAL SEPARATION OF HO/ S o 20 112 WD 02/32377 PCT/ US01/ 42735 The
racem c di hydrobenzoxathiin obtained fromExanple 82 (Step C) was resol ved
vi a chi r avoetissmat ogr aphy on a Chiral pak AD col um, usi ngPQOVUSEILBS n
hexane as the eluant. The fast noving isoner: [aJl=+32.4"(c=1.36, MOH).
The sl ow noving isoner: [aji~= -31.3"(c=1.37, MeOH). 5 EXAMPLE 90
PREPARATION OF F S HO\ O The di hydrobenzoxathiin generated from Exanpl e
58 was desilylated using the 10 procedure described in Exanple 71 (Step Q
The desired product was obtained as a white solid. '"H NWVR (500 MHz, CDC13)
b (ppm: 7.5-7.3 (m 5H), 7.2-7.1 (m 3H), 6.85 (2d, 4H), 6.68 (d, 2H),
6.55 (d, 2H), 5.55 (d, IH, 5.04 (sgxAWipL#040(d, 1H). Step B 15 The
desilyl ated product obtained fromStep A was coupled with

1- pi peri di neet hanol using the prpd?cFePdﬁulﬁ@TH%@cQ fbed in Exanple 71 (Step A).
After purification by silica gel chromat ogra}t_Ehy wth 3% McOH CH2C12, the
desired adduct was obtained. Step C 20 A g “dUre of the adduct (80nyg,
0.144mmvol e), generated in Step B 20 ng pal | adi um bl ack and 5 drops of
AcOH in 4 nL of ethanol, was g edYundgr a ball oon

HO O

5 StepA
The dihydrobenzoxathiin, obtained from Example 61, was coupled with I-

piperidineethanol using the procedure described in Example 71 (Step A). After
purification by silica gel chromatography with 3% MeOH/CH,Cl, the desired adduct
was obtained. 'H NMR (500 MHz, CDCl3) 6 (ppm): 7.5-7.3 (m, 5H), 6.85 (m, 3H),

10 6.70 (d, 4H). 6.63 (d, 2H), 6.60 (d, 1H), 5.42 (s, 1H), 5.02 (d, 2H), 4.40 (s, 1H), 4.08
(t, 2H), 2.8 (t, 2H), 2.5 (br s, 4H), 1.62 (m, 4H), 1.5 (m, 2H), 1.22 (m, 3H), L.1 (d,
18H).

Step B
15 The adduct, generated in Step A, was debenzylated using the procedure described in

Example 71 (Step B) to afford the desired product. 'H NMR (500 MHz, CD;0D) 6
(ppm): 6.82 (d, 2H), 6.78 (d, H), 6.70 (2d, 4H), 6.62 (d, 2H), 6.58 (d, 1H), 5.40 (d,
1H), 4.30 (d, 1H), 4.06 (t, 2H), 2.78 (t, 2H), 2.55 (br s, 4H), 1.6 (m, 4H), 1.5 (m, 2H);
MS m/z 655 (M*+1).

Step C
The debenzylated product from Step B was desilylated using the procedure described

in Example 71 (Step C). The desired product was obtained as a white solid. 'H NMR
(500 MHz, CD;0D) 6 (ppm): 6.92 (d, 2H), 6.75 (d, 2H), 6.68(d, 2H), 6.60 (d, 1H),

25 6.50(d, 2H), 6.42(d, 1H), 5.42 (d, J=2.2Hz, 1H), 4.42 (d, J=2.3Hz, LH), 4.07 (t, 2H),
2.78 (1, 2H), 2.55 (brs, 4H), 1.62 (m, 4H), 1.48 (m, 2H); MS m/z 499 (M*"+1).

- 116 -



of hydrogen gas and nonitored by TLC. After 18 hours, the reaction m xture
was filtered through a pad of Celite to renove the catal yst, and the
filtratewae2smsatral i zed by the addition of saturated, apOBOSGL/4AIECO3
solution and extracted by Et OAc. The 25 organic |ayer was separated, dried
over MgSO4 and concentrated in vacuo to give the desired product. 'H NWR
(500 MHz, CD3OD) 8 (ppm: 7.20-7.02 (m 3H), 6.92 (m 4H), 6.78 (d, 2H)
6.30 (d, 2H), 5.55 (d, J=2.1Hz, 1H), 4.50(d, J=2.3Hz, IH), 4.06 (t, 2H),
2.78 (t, 2H), 2.55 (br s, 4H), 1.6 (m 4H, L5 (m 2H; MS mz 467 (M'+1).
- 113 WD 02/ 32377 PCT/ US01/ 42735 EXAMPLE 91 PREPARATION OF C S HO\ O
5 StepA The di hydrobenzoxat hiin gengxg@@ﬂLéggnlExanple 59 was desilyl ated
using the procedure described In?ﬁﬁﬁ&ﬁ 71 Step Q The desired product
was obtained as a white solid. é%ﬂ 7, CDC13) 8 (ppm: 7.5-7.3
(m 5H), 7.2-7.2 (m 3H), 6.95 (d, 2H), 6. 90 (d, 1H), 6.85 (d, 2H), 6.70
(d, 2H), 6.65 (d, 1H), 5.50 (d, 1H), 5.82~40 (s, 21-1), 4.42 (d, 1H). Step
B The desilylated product ofpai ped &rog ep A was coupled with

1- pi peri di neet hanol using thece iIre“described in Exanple 71 (Step A).
After purification by silica g8l .tograplf‘ti;g with 3% McOH CH2C12,

t he desired adduct was obtained. St pC' adduc enerated in Step B,
was debenzyl ated using the procedure d 2 anple 71 (Step B) to
afford the desired product. 1H NWR (500 NPE, CDh, -,0D 8

5

Step A
The dihydrobenzoxathiin, obtained from Example 62, was coupled with 1-

piperidineethanol using the procedure described in Example 71 (Step A). After
purification by silica gel chromatography with 3% MeOH/CH,Cl> the desired adduct
10 was obtained.

Step B
The adduct, generated in Step A, was debenzylated using the procedure described in

Example 71 (Step B).
15

Step C
The debenzylated product from Step B was desilylated using the procedure described

in Example 71 (Step C). The desired product was obtained as a white solid after
purification by silica gel chromatography with 5% MeOH/CH,Cl, as eluant. 'H NMR

20 (500 MHz, acetone-dg) & (ppm): 7.04 (d, 2H), 6.90 (dd, 3H), 6.72 (d, 2H), 6.64 (d.
1H), 6.59 (d, 2H), 6.57(dd, 1H), 5.44 (d, J=2.3Hz, LH), 4.52 (d, J=2.1Hz, 1H), 4.08 (t,
2H), 2.8 (t, 2H), 2.62 (br s, 4H), 2.6 (q, 2H), 1.6 (m, 4H), 1.45 (m, 2H), 1.2 (t, 2H);
MS m/z 465 (M'+1).
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20 (ppm: 7.14-7.02 (m 3H), 6.92 (d, 2H), 6.85 (d, 2H), 6.74 (d, 2H), 6.58
(d, 1H, 6.41 (d, LH, 5.52 (d, J=2.3Hz, 1H), 4.55 (d, J=2.3Hz, 1H), 4.06
(t, 2H), wou833r7 2H), 2.55 (br s, 4H), 1.6 (m 4H), 1.5PCTUS@HR73NG nl z
483 (Mr1l). -114 WD 02/32377 PCT/US01/ 42735 EXAMPLE 92 PREPARATION OF F OH
SHO\ ONo 5 Step A The di hydrobenzoxathiin, obtained from Exanple 60,
was coupled with 1- piperidineethanol using the procedure described in
Exanple 71 (Step A). After purification by silica gel chronmatography with
3% McOH CH2CI 2 t he desired adduct 10 was obtai ned. 114 NVR (500 MHz,
CDCla,) 6 (ppm: 7.5-7.3 (m 514), 6. 80 (d, 214), 6.70 (2d, 4H), 6.60 (d,
2H), 6.40 (2d, 2H), 5.40 (s, 1H), 4ESOMRLEYH), 4.20 (s, 114), 4.08 (t,
2H), 2.8 (t, 2H), 2.5 (br s, 4H),pEEBRRAMOKRD, 1.5 (m 214), 1.22 (m
314), 1.1 (d, 1814). 15 Step B The adduct, generated in Step A was
debenzyl ated using the procedure described bm Exanple 71 (Step B). Step C
20 The debenzyl ated product from St ep 4ds desilylated using the procedure

described in Exanple 71 (9 Aesired product was obtained as a
white solid. 1H NVR (500 MHz, oD) 6 (ppm: 6.93 (d, 3H), 6.78 (d, 2H),
6.69 (d, 2H), 6.50 (d, 2H),HO 0" N

5 StepA

The dihydrobenzoxathiin, obtained from Example 63, was coupled with I-
piperidineethanol using the procedure described in Example 71 (Step A). After
purification by silica gel chromatography with 3% MeOH/CH,Cl- the desired adduct

was obtained.
10

Step B
The adduct, generated in Step A, was debenzylated using the procedure described in

Example 71 (Step B).

15  Step C:
The debenzylated product from Step B was desilylated using the procedure described

in Example 71 (Step C). The desired product was obtained as a white solid after
purification by silica gel chromatography with 5% MeOH/CH,Cl; as eluant. 'H NMR
(500 MHz, acetone-ds) & (ppm): 7.00 (d, 2H), 6.85 (s, 1H), 6.80 (d, 2H), 6.78 (d, 2H),

20 6.59(d, 2H), 6.52 (s, 1H), 5.49 (d, I=2.3Hz, 1H), 4.65(d, J=2.2Hz, 1H), 4.08 (t, 2H),
2.8 (t,2H), 2.62 (br s, 4H), 2.6 (q, 2H), 1.6 (m, 4H), 1.45 (m, 2H), 1.2 (t, 2H); MS
m/z 479 (M*+1).
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6.28 (m 1H), 5.46 (d, J=1.8Hz, IH), 4.39 (d, J=2.2Hz, 1H), 4.05 (t, 2H),
2.8 (t, 2H), 2.6 (br s, 4H, L64 (m 414), 1.5 (m 2H), M5 nlz 482.2
(Mt+1) . 260402/328%7 - WO 02/ 32377 PCT/ US01/ 42735 EXAMPLE 93PEREPWRATISON O F
Cl OH SHO\ O~ 5 Step A The di hydrobenzoxat hiin, obtained from Exanpl e
61, was coupled with 1- piperidineethanol using the procedure described in
Exanple 71 (Step A). After purification by silica gel chromatography with
3% McOH CH2C12 the desired adduct was obtained. 'H NVMR (500 MHz, CDCl13) 6
(ppm: 7.5-7.3 (m 5H), 6.85 (m 3H), 10 6.70 (d, 4H), 6.63 (d, 2H), 6.60
(d, 1H), 5.42 (s, 1H), 5.02 (d, 2H), 4.40 (s, 1H), 4.08 (t, 2H), 2.8 (t,
2H), 2.5 (br s, 4H, 1.62 (m 4H, dxaMmgeas). 1.22 (m 3H, 1.1 (d,

18H). Step B 15 The adduct, generated in_Step A was debenzyl ated using the
procedure described in Exanple flRQ%%%éTI@Nt%Fafford t he desired product.
"H NVR (500 MHz, CD30OD) 8 (ppm: 6.82 (d, ZI%, 6.78 (d, H), 6.70 (2d, 4H),
6.62 (d, 2H), 6.58 (d, 1H), 5.40 (d, 4 30 (d, 1H), 4.06 (t, 2H), 2.78

(t, 2H), 2.55 (br s, 4H), 16 ( @ (m 2H; M mz 655 (M+1). 20
Step C j@[
HO O

N
5 Step A

The dihydrobenzoxathiin, obtained from Example 64, was coupled with I-

piperidineethanol using the procedure described in Example 71 (Step A). After
purification by silica gel chromatography with 3% MeOH/CH,Cl, the desired adduct
was obtained. 'H NMR (500 MHz, CDCl5) & (ppm): 7.5-7.3 (m, 5H), 7.20 (s, 1H),

10 6.85 (d, 2H), 6.70 (2d, 4H), 6.63 (d, 2H), 6.60 (s, LH), 5.42 (s, 1H), 5.02 (q, 2H), 4.30
(s, 1H), 4.08 (t, 2H), 2.8 (t, 2H), 2.5 (br's, 4H), 1.62 (m, 4H), 1.5 (m, 2H), 1.22 (m,
3H), 1.1 (d, 18H).

Step B
15 The adduct, generated in Step A, was debenzylated using the procedure described in

Example 71 (Step B) to afford the desired product. '"H NMR (500 MHz, acetone-dg) &
(ppm): 7.10 (s, 1H), 6.98 (d, 2H), 6.82 (d, 2H), 6.78 (d, 2H), 6.70 (d, 2H), 6.68 (s,
LH), 5.50 (d, 1H), 4.50 (d, 1H), 4.06 (t, 2H), 2.78 (t, 2H), 2.55 (br s, 4H), 1.6 (m, 4H),

1.5 (m, 2H).
20

Step C
The debenzylated product from Step B was desilylated using the procedure described

in Example 71 (Step C). The desired product was obtained as a white solid. '"H NMR
(500 MHz, acetone-ds) 8 (ppm): 7.12 (s, 1H), 7.02 (d, 2H), 6.80 (dd, 4H), 6.69 (s,

25 1H), 6.60 (d, 2H), 6.42 (d, 1H), 5.55 (d, J=2.3Hz, 1H), 4.54 (d, J=2.1Hz, 1H), 4.07 (t,
2H), 2.78 (t, 2H), 2.55 (brs, 4H), 1.62 (m, 4H), 1.48 (m, 2H): MS m/z 499 (M*+1).
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The debenzyl ated product from Step B was desilylated using the procedure
described in Exanple 7t (Step Q The desired product was obtained as a
white solwa@02/387NVR (500 MHz, CD1OD) 8 (ppm): 6.92 (d, 2PyT/US0I773d, 2H),
6.68(d, 2H), 6.60 (d, 1.H, 25 6.50 (d, 2H), 6.42(d, | H, 5.42 (d,
J=2.2Hz, 1H), 4.42 (d, J=2.3Hz, |H, 4.07 (t, 2H), 2.78 (t, 2H), 2.55
(brs, 4H), 1.62 (m 4H), 1.48 (m 2H); M5s mz 499 (M+1). - 116 WD 02/ 32377
PCT/ US01/ 42735 EXAMPLE 94 PREPARATION OF OH HO <X S ON 5 Step A The
di hydr obenzoxat hiin, obtained from Exanple 62, was coupled with 1-

pi peri di neet hanol using the procedure described in Exanple 71 (Step A).
After purification by silica gel chreorRimg @phy with 3% MOH/ CH Cl, the
desired adduct 10 was obtained. Step B The adduct, generated in Step A,
was debenzyl ated using the pr ocedLFrpeé)PclAe%'éﬂ(B@d)lfn Example 71 (Step B). 15
Step C The debenzyl ated product from Step B was desilyl ated using the

procedure described in Exanple 71 (Step , The desired product was
obtained as a white solid afg@r urg f is on by silica gel chromatography

with 5% McOH CH2Cl, as el uant. VR[20 (500 MHz, acetone-d6) 8 (ppm:
7.04 (d, 2H), 6.90 (dd, 3H), 6.

5 StepA
The dihydrobenzoxathiin generated from Example 65 was desilylated using the

procedure described in Example 71 (Step C). The desired product was obtained as a
white solid. "H NMR (500 MHz, CDCl3) & (ppm): 7.5-7.3 (m, 5H), 7.2-7.1 (m, 5H),
6.95 (m, 3H), 6.64-6.70 (m, 2H), 5.46 (d, J=1.8Hz, 1H), 5.04 (s, 2H), 4.42 (d,

10 J=2.0Hz, 1H).

Step B
The desilylated product obtained from Step A was coupled with 1-piperidineethanol

using the procedure described in Example 71 (Step A). After purification by silica gel
15  chromatography with 3% MeOH/CH,Cl,, the desired adduct was obtained.

Step C
The adduct, generated in Step B, was debenzylated using the procedure described in

Example 71 (Step B) to afford the desired product. 'H NMR (500 MHz, CD5;0D) 6

20 (ppm: 7.00-7.12 (m, 6H), 6.90 (d, 2H), 6.75 (d, 2H), 6.42 (s, 1H), 5.42 (d, J=2.1Hz,
1H), 4.48 (d, J=2.3Hz, 1H), 4.06 (t, 2H), 2.78 (t, 2H), 2.55 (br s, 4H), 1.6 (m, 4H), 1.5
(m, 2H); MS m/z 463 (M*+1).



1H), 6.59 (d, 2H), 6.57(dd, 1H), 5.44 (d, J=2.3Hz, 1H), 4.52 (d, J=2.|Hz,
1H), 4.08 (t, 2H), 2.8 (t, 2H), 2.62 (br s, 4H), 2.6 (g, 2H), 1.6 (m 4H),
1.45 (m wop2/3872 (t, 2H); M5 mz 465 (M+1). - 117 WO OPCBPS¥I742735

PCT/ US01/ 42735 EXAMPLE 95 PREPARATION OF OH Me / S HOO 5 Step A The
di hydr obenzoxat hiin, obtained from Exanple 63, was coupled with 1-

pi peri di neet hanol using the procedure described in Exanple 71 (Step A).
After purification by silica gel chromatography with 3% McOH CH2Cl the
desired adduct was obtained. 10 Step B The adduct, generated in Step A,
was debenzyl ated using the procedure described in Exanple 71 (Step B). 15
Step C. The debenzyl ated product fremaRiEep: Bswas desilyl ated using the
procedure described in Exanple 71 és‘%\egg% The desired product was
obtained as a white solid after PRYEPAREPHPBy silica gel chromatography
with 5% MOH CH2Cl 2 as eluant. 1H NVR (500 MHz, acetone-d6) 8 (ppm: 7.00
(d, 2H), 6.85 (s, 1H), 6.80 (d, 2H d, 2H), 20 6.59 (d, 2H), 6.52
(s, 1H), 5.49 (d, J=2.3Hz, HH), 4. 65(d .2Hz, 1H), 4.08 (t, 2H), 2.8
(t. 2H. 2.62 (br s, 4H), 2.6 16 (m 4H), 1.45 (m 2H), 1.2 (t,

2H); M5 nmlz 479 (M"+1).
NS

Step A
The dihydrobenzoxathiin generated from Example 66 was desilylated using the

procedure described in Example 71 (Step C). The desired product was obtained as a

10 white solid. "H NMR (500 MHz, CDCl5) § (ppm): 7.5-7.3 (m, 5H), 7.2-7.1 (m, 3H),
6.95 (d, 2H), 6.92 (d, 2H), 6.90 (d, 1H), 6.78 (d, 1H), 6.70 (d, 2H), 5.52 (d, J=2.1Hz,
1H). 5.04 (s, 2H), 4.46 (d, J=2.2Hz, 1H).

15
StepB
The desilylated product obtained from Step A was coupled with 1-piperidineethanol
using the procedure described in Example 71 (Step A). After purification by silica gel
0 chromatography with 3% MeOH/CH,Cl,, the desired adduct was obtained.

Step C

The adduct, generated in Step B, was debenzylated using the procedure described in
Example 71 (Step B) to afford the desired product. 'H NMR (500 MHz, CD;0D) 6
(ppm): 7.05-7.15 (m, 5H), 6.90 (d, 2H), 6.79 (d, 2H), 6.65 (d, 1H), 6.55 (d, 1H), 5.50

25 (d,J=2.1Hz, 1H), 4.62 (d, J=2.3Hz, 1H), 4.10 (t, 2H), 2.80 (t, 2H), 2.60 (br s, 4H), 1.6
(m, 4H), 1.5 (m, 2H); MS m/z 483 (M"+1).



-118 WD 02/32377 PCT/ US01/ 42735 EXAMPLE 96 PREPARATION OF OH C / S HO O
ON 5 Step A The di hydrobenzoxat hiin, obtained from Exanpl e 64, was

coupl ed W@ h2/3237pi peri di neet hanol using the procedure desk€TWsa/42msExanpl e
71 (Step A). After purification by silica gel chromatography with 3%
McOH CH2CI 2 t he desired adduct was obtained. 'H NVR (500 MHz, CDC13) 8
(ppm: 7.5-7.3 (m 5H), 7.20 (s, 111), 10 6.85 (d, 2H), 6.70 (2d, 411),
6.63 (d, 2H), 6.60 (s, 111), 5.42 (s, 1H), 5.02 (q, 2H), 4.30 (s, 111),
4.08 (t, 2H), 2.8 (t, 2H, 2.5 (br s, 4H), 1.62 (m 4H), 1.5 (m 2H), 1.22
(m 311), 1.1 (d, 1811). Step B 15 The adduct, generated in Step A was
debenzyl ated using the procedure d M I@Eﬁz@n Exanple 71 (Step B) to
afford the desired product. 'H NWR , acetone-d6) 8 (ppm: 7.10 (s,
|.H), 6.98 (d, 2H), 6.82 (d, 2H) PREPARATIONOE, 6.70 (d, 2H), 6.68 (s,
111), 5.50 (d, 111), 4.50 (d, 1H), 4.06 (t, 2H), 2.78 (t, 2H), 2.55 (br s,
4H), 1.6 (m 4H), 1.5 (m 211). 20 St C The debenzyl at ed product from
Step B was desilyl ated usi rpjg%t he procedur@ described in Exanple 71 (Step
Q The desired product was o i white solid. "H NWVR (500 MHz,

it
acetone-do) 6 (ppm: 7.12 (gl, o d, 2H), 80 (dd, 4H), 6.69 (s,

N
o

Step A
The dihydrobenzoxathiin generated from Example 67 was desilylated using the

procedure described in Example 71 (Step C). The desired product was obtained as a

10 white solid. "H NMR (500 MHz, CDCl3) & (ppm): 7.5-7.3 (m, 5H), 7.2-7.1 (m, 3H),
7.08 (s, 1H), 6.95 (d, 2H), 6.86 (m, 3H), 6.70 (d, 2H), 5.42 (d. J=2.1Hz, 1H), 5.14 (s,
2H), 4.40 (d, J=2.0Hz, 1H).

Step B
5  The desilylated product obtained from Step A was coupled with 1-piperidineethanol

using the procedure described in Example 71 (Step A). After purification by silica gel
chromatography with 3% MeOH/CH,Cl,, the desired adduct was obtained.

Step C
20  The adduct, generated in Step B, was debenzylated using the procedure described in

Example 71 (Step B) to afford the desired product. '"H NMR (500 MHz, CD;0D) &
(ppm): 7.05-7.15 (m, 3H), 6.95 (m, 3H), 6.90 (d, 2H), 6.75 (d, 2H), 6.72 (s, LH), 5.45
(d, J=2.0Hz, 1H), 4.52 (d, J=2.3Hz, 1H), 4.10 (t, 2H), 2.80 (t, 2H), 2.60 (brs, 4H), 1.6
(m, 4H), 1.5 (m, 2H); MS m/z 483 (M"+1).
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25 111), 6.60 (d, 211), 6.42 (d, 111), 5.55 (d, J=2.3Hz, 1H), 4.54 (d, J=2.
| Hz, 111), 4.07 (t, 2H), 2.78 (t, 2H), 2.55 (brs, 411), 1.62 (m 411),
1.48 (m Wop23W8B nlz 499 (M++1). - 119 WO 02/ 32377 PCT/ USPAT/ARM38735EXAMPLE
97 PREPARATIONOF HOS ol j N 0----, 5 Step A The di hydrobenzoxathiin
generated from Exanpl e 65 was desilylated using the procedure described in
Exanple 71 (Step Q The desired product was obtained as a white solid. 'H
NVR (500 MHz, CDC13) 6 (ppm: 7.5-7.3 (m 5H), 7.2-7.1 (m 5H), 6.95 (m
3H), 6.64-6.70 (m 2H), 5.46 (d, J=1.8Hz, 1H), 5.04 (s, 2H), 4.42 (d, 10
J=2.0Hz, 1H). Step B The desilylated product obtained from Step A was
coupled with 1-piperidineethanol ystQgplpeger ocedure described in Exanple
71, (Step A). After purification ilLica gel 15 chronmat ography with 3%
McOH CH2C12, the desired adduct V\géE%’BFéiTrll@ Ok ep C The adduct, generated
in Step B, was debenzyl ated using the procedure described in Exanple 71
(Step B) to afford the desired oduct .7 K NVR (500 MHz, CD30D) 8 20 (ppm
7.00-7.12 (m 6H), 6.90 (d,H 6.42 (s, 1H), 5.42 (d,
J=2.1Hz, 1H), 4.48 (d, J=2.3Hz : 2H), 2.78 (t, 2H), 2.55 (br
s, 4H, 1.6 (m 4H), 1.5 (m 463 (M@ - 120

Step A
The dihydrobenzoxathiin generated from Example 68 was desilylated using the

procedure described in Example 71 (Step C). The desired product was obtained as a
white solid. 'H NMR (500 MHz, CDCl3) & (ppm): 7.5-7.3 (m, 5H), 7.2-7.1 (m, 3H),

10 6.92-6.80 (m, SH), 6.78 (d, 2H), 6.70 (d, 2H), 5.40 (d, J=2.1Hz, 1H), 5.20 (s, 2H),
4.46 (d, J=2.0Hz, 1H).

Step B
The desilylated product obtained from Step A was coupled with 1-piperidineethanol

15 using the procedure described in Example 71 (Step A). After purification by silica gel
chromatography with 3% MeOH/CH-Cl,, the desired adduct was obtained.

Step C
The adduct, generated in Step B, was debenzylated using the procedure described in

20 71 (Step B) to afford the desired product. "H NMR (500 MHz, CD;0D) 6 (ppm):
7.05-7.15 (m, 3H), 6.95 (d, 2H), 6.90 (d, 2H), 6.80 (d, 1H), 6.75 (d, 2H), 6.70 (d, 1HD),
5.38(d, J=1.8Hz, 1H), 4.56 (d, J=2.1Hz, 1H), 4.06 (t, 2H), 2.78 (t, 2H), 2.60 (brs,
4H), 1.6 (m, 4H), 1.5 (m, 2H); MS m/z 483 (M™+1).



WD 02/ 32377 PCT/ US01/ 42735 EXAMPLE 98 PREPARATION OF HO/ SO C N 5
Step A The di hydrobenzoxat hiin generated from Exanple 66 was desilyl at ed
usi ng t havopz/aesedure described in Exanple 71 (Step Q ThePde®se1ed73r oduct
was obtained as a 10 white solid. "H NWR (500 MHz, CDC13) 6 (ppm: 7.5-7.3
(m 5H), 7.2-7.12 (m 3H), 6.95 (d, 2H), 6.92 (d, 2H), 6.90 (d, 1H), 6.78
(d, 1H, 6.70 (d, 2H), 5.52 (d, J=2.1Hz, 1H), 5.04 (s, 2H), 4.46 (d,
J=2.2Hz, 1H). 15 Step B The desilyl ated product obtained from Step A was
coupl ed with 1-piperidi neethanol using the procedure described in Exanple
71 (Step A). After purification by silica gel chromatography with 3%
McOH CH2Cl 2, the desired adduct wasg:obiiped 20 Step C The adduct,
generated in Step B, was debenééléat ed using the procedure described in
Exanple 71 (Step B) to afford tHéRA&sIBRRPIBMAIEE ' H NVR (500 MHz, CD3CD)
8 (ppm: 7.05-7.15 (m 5H), 6.90 (d, 2 6.79 (d, 2H), 6.65 (d, 1H), 6.55
(d, 1H), 5.50 25 (d, J=2.1Hz,Cl H), 4. ,1=2.3Hz, 1 H), 4.10 (t, 2H),
2.80 (t, 2H, 2.60(br§}_| 4H) | 1.6. ( , 1.5 (m 2H); M5 mz 483

(M-+1) . -121 WD 02/ 3237
O/\/O

The racemic dihydrobenzoxathiin obtained from Example 100 (Step C) was resolved

via chiral chromatography on a Chiralpak AD column, using 20% EtOH in hexane as
the eluant. The fast moving isomer: [0]p= +26.09°(c=1.025, MeOH).

The slow moving isomer: [0]p= -25.44°(c=0.95, MeOH).
10

EXAMPLE 102
PREPARATION OF

F

NS

15 Step A
The dihydrobenzoxathiin generated from Example 69 was desilylated using the

procedure described in Example 71 (Step C). The desired product was obtained as a

white solid. 'H NMR (500 MHz, CDCl5) § (ppm): 7.5-7.3 (m, 5H), 6.95 (d, 2H),

6.90(m, 3H), 6.85 (m, 3H), 6.74 (dd, 1H), 6.70 (d, 2H), 5.45 (d, J=1.9Hz, 1H), 5.05 (s,
20 2H),4.35(d, J=2.1Hz, 1H).

- 124 -



EXAMPLE 99 PREPARATION OF HOS C O hi N 5 Step A The

di hydr obenzoxat hiin generated from Exanple 67 was desilyl ated using the
procedur avaexsasirbed in Exanple 71 (Step Q The desired prpdh@someas3sobt ai ned
as a 10 white solid. "H NWR (500 WMHz, CDCI3) S (ppm: 7.5-7.3 (m 5H),
7.2-7.1 (m 3H), 7.08 (s, 1H), 6.95 (d, 2H), 6,86 (m 3H), 6.70 (d, 2H),
5.42 (d, J=2.lHz, 1H), 5.14 (s, 2H), 4.40 (d, J=2.0Hz, 1H). StepB 15 The
desilyl ated product obtained from Step A was coupled with

1- pi peri di neet hanol using the procedure described in Exanple 71 (Step A).
After purification by silica gel chromatography with 3% MOHICH2C12, the
desired addyet pwas obtained. StepC 20 The adduct, generated in Step B, was
debenzyl at € Sing the procedure descri bed in Exanpl e 71 (Step B) to
afford the H@sfilqséﬂldi@ﬁl@a%wct ohtpnpgfRoNsYEP RHyas Epgld)wit | ewﬁnjimee#hosw 15 (m
3H) 6 95 (uBingdth} 1&6&@3@@5(:11%5& in @xa?ﬁ;lédi Qt'é%A)fSAf_?’[@lzl.(Lﬁbﬁchﬂnb siftlén g

52,0 1 LE0AS e de gl 49 ki e e AT

PCT/ USO01/ 42%88 witaXAMRLtEe100i flRREHARATI ON OF Cl

Step C
The adduct, generated in Step B, was debenzylated using the procedure described in

10 Example 71 (Step B) to afford the desired product. 'H NMR (500 MHz, CDs0D) &
(ppm): 6.98 (d, 2H), 6.94 (m, 2H), 6.80 (m, 5H), 6.60 (d, 1H), 6.75 (dd, 1H), 5.40 (d,
J=1.8Hz, 1H), 4.50 (d, J=2.1Hz, 1H), 4.08 (t, 2H), 2.78 (t, 2H), 2.60 (br s, 4H), 1.6
(m, 4H), 1.5 (m, 2H); MS m/z 466 (M'+1).

15
EXAMPLE 103
CHIRAL PREPARATION OF
AN /OH
HO Sj“\\\\/l
\/: :o /’/\
NN N
(+) 1somer
20

Step A

The fast moving (+)-dihydrobenzoxathiin obtained from Example 70 was coupled

with 1-piperidineethanol using the procedure described in Example 71 (Step A). After

purification by silica gel chromatography with 3% MeOH/CH,Cl,, the desired adduct
25  was obtained.
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HO/ S O N5 Step A The di hydrobenzoxathiin generated from Exanple 68 was
desilylated using the procedure described in Exanple 71 (Step Q The
desired pvodusa37ias obtained as a white solid. ' HNVR (50PCVH201/42D83] 3) 6
(ppm: 7.5-7.3 (m 5H), 7.2-7.1 (m 3H), 10 6.92-6.80 (m 5H), 6.78 (d,

2H), 6.70 (d, 2H), 5.40 (d, J=2.1Hz, 1H), 5.20 (s, 2H), 4.46 (d, J=2.OHz,
1H). Step B The desilylated product obtained from Step A was coupled with
1- pi peri di neet hanol 15 using the procedure described in Exanple 71 (Step
A). After pgfhfg cation by silica gel chromatography with 3% McOH CH2C12,

t he desi redrg (ﬁjct was ob al ged Step C The adduct, generated in Step B,
was debenzyl B¢ EHUES AN RS Gﬁédﬁ‘f“é dglescylnsd gsing thoproyadurstiesprifsy ing af f or d
t he desiredEpsopladt (SteplBMVR (500 MHz, CD3OD) 6 (ppm: 7.05-7.15 (m 3H),
6.95 (d, 2H), 6.90 (d, 2H), 6.80 (d, 1H, 6.75 (d, 2H, 6.70 (d, 1H, 5.38
(d, J=1.8Hz, 1H), 4.56 (d, J=2.1Hz, 1H), 4,06 (t, 2H), 2.78 (t, 2H), 2.60
(br s, AH) Step® (m 4H), 1.5 (m 2H); M5 m z 483 (M +1). -123- WO

02/ 32377 Pcrr{leudc"%enz %atgc{)pl oIE:I&(AE S%’eij \cA:/ljls cFieéALlyF?P using t%]\lprocedule desscnbe_:d i N
in Example 71 (Step C). The desired product was obtained as a white solid after
purification by silica gel chromatography with 5% MeOH/CH-Cl, as eluant. 'H NMR
(500 MHz, acetone-dg) 6 (ppm): 6.90 (d, 2H), 6.78 (d, 1H), 6.72 (d, 2H), 6.70 (d, 2H),

10 6.60 (d, 1H), 6.50 (d, LH), 6.48 (d, 2H), 5.38 (d, J=2.0Hz, 1H), 4.38 (d, J=2.3Hz, 1H),
4.08 (t, 2H), 2.8 (t, 2H), 2.62 (br s, 4H), 2.6 (q, 2H), 1.6 (m, 4H), 1.45 (m, 2H), 1.2 (t,
2H); MS m/z 465 (M'+1); [a]p= +27.68%(c=0.49, MeOH).

EXAMPLE 104
15 CHIRAL PREPARATION OF

OH

(-) isomer

Step A

The slow moving (-)-dihydrobenzoxathiin obtained from Example 70 was coupled

20 with I-piperidineethanol using the procedure described in Example 71 (Step A). After
purification by silica gel chromatography with 3% MeOH/CH,Cl-, the desired adduct
was obtained.



5 The racem c di hydrobenzoxat hiin obtained from Exanple 100 (Step C) was
resolved via chiral chromatography on a Chiral pak AD colum, using 20%
EtOH in hecang3as the eluant. The fast noving isoner: [aPOEFUS01/42735

+26. 09(c=1. 025, MeOH). The sl ow noving isoner: [a] D= -25.44(c=0.95, MOH).
10 EXAMPLE 102 PREPARATIONOF F HO S O 15 Step A The

di hydr obenzoxat hiin generated from Exanple 69 was desilyl ated using the
procedure described in Exanple 71 (Step Q The desired product was obtai ned
as a white solid. 1H NWR (500 MHz, CDC13) 6 (ppm: 7.5-7.3 (m 5H), 6.95
(d, 2H, 6.90(m 3H), 6.85 (m 3H, 6.74 (dd, IH), 6.70 (d, 2H), 5.45 (d,
J=1.9Hz, |HptepB 05 (s, 20 2H), 4.35 (d, J=2.1Hz, I.M - 124 WD 02/ 32377

PCT/ US01/ 42,735 B Th si lyl ated product obt i ned Ste A was
coupl ed Wi tﬁﬁ “%‘FBEPFWHS&%&F?B “{j‘éldﬁbé) Wétcﬂr%’@ed Bog ’é‘? Yo ?dnmExarrpl e
71 (Step A) Exahpler7lg8repfH)cati on by silica gel 5 chronatography with 3%
McOHl CH2CI 2, the desired adduct was obtai ned, which was used w t hout

further purification. Step C The adduct, generated in Step B, was
debenzyl at efitepsi ng t he procedure described in 10 Exanple 71 (Step B) to

afford the ‘i"ﬁé Héb%qZﬁgtgg BloductI fl_(i)rrl}llg%p(é%s Me_iszil’yla%% lg%g t%e procedure described
in Example 71 (Step C). The desired product was obtained as a white solid after
purification by silica gel chromatography with 5% MeOH/CH,Cl, as eluant. "H NMR
10 (500 MHz, acetone-ds) & (ppm): 6.90 (d, 2H), 6.78 {d, LH), 6.72 (d, 2H), 6.70 (d, 2H
6.60 (d, 1H), 6.50 (d, LH), 6.48 (d, 2H), 5.38 (d, J=2.0Hz, 1H), 4.38 (d, J=2.3Hz, 1H),
4.08 (t, 2H), 2.8 (t, 2H), 2.62 (br s, 4H), 2.6 (q, 2H), 1.6 (m, 4H), 1.45 (m, 2H), 1.2 (t,
2H): MS m/z 465 (M'+1); [op=-26.33%(c=0.515, MeOH).

15 EXAMPLE 105
GENERAL PREPARATION OF

20 Step A: Reductive Cyclization
To a stirred solution of 102.2mg (0.17mmole) of the cyclopentyl-thio-ketone

generated in Example 41 in ImL of dichloromethane at —=23°C under an N,
atmosphere was added 68uL (0.087mmole) of neat trifluoroacetic acid(TFA). To the
stirred reaction mixture at —23°C was slowly added 41.4uL (0.259mmole) of neat

25  triethylsilane and the resulting mixture was stirred further for three hours. The
reaction mixture was partitioned between ethyl acetate/saturated NaHCOs/ice/ brine,
and the organic phase was separated, washed with brine, dried over anhydrous sodium
sulfate, filtered, and evaporated. The residue was purified by silica gel
chromatography using methylene chloride/hexanes(1:1) as eluant to provide the cis-

~ 127 -



(ppm: 6.98 (d, 2H), 6,94 (m 2H), 6.80 (m 5H), 6.60 (d, IH, 6.75 (dd,
IH), 5.40 (d, J=1.8Hz, IH, 4.50 (d, J=2.1Hz, IM 4.08 (t, 2H), 2.78 (t,
2H), 2.60v00238774H), 1,6 (m 4H), 1.5 (m 2H); M5 m z 4BGT/UMHALRY35 15
EXAMPLE 1.03 CH RAL PREPARATIONOF / OHH O/ S,,, ~ (+) isoner 20
Step The fast noving (+)-di hydrobenzoxathiin obtained from Exanple 70 was
coupled wth 1-piperidineethanol using the procedure described in Exanple
71 (Step A). After purification by silica gel chrorratography with 3%
Mc OHI CH2C k 32377
PCT/ US01/ 4%%]§B@'§?F§Ih%$$hmgg%hl”?éel}gﬁgyat ePg WngR vvas debenzyl at ed
usi ng the phméhhﬁ%(@elsgﬁh béer2i 3 (etahiplZed @, (1t é@‘%}i 1), $9dpcihe
debenzyl at eff. pr@qutmﬁgom Step B was desilylated using the procedure
described in Exanple 71 (Step Q The desired product was obtained as a
white solid after purification by silica gel chromatography with 5%
Me OHl CH2C1 Btasing| widimtthe ‘citIDNMR YL (dEﬁ@tilVHzpremred (blmeExdﬁq)pleS 4(1 ppnld) atiléyi@0 t{ed, 2H) :
gzg Eg’ |21 gvgp%e%%’e t%@zﬁblﬁq?onci dcmz';%@h l%j: o%ggm S pleaal%(lﬁt?x H)
(2- 8 (t, Z2H)purifichor( BY sifica é@ohx@nﬁoéxﬁph@@ng ﬂqeﬁ]y(e'ﬁb cﬂl?ﬂl,delle%eﬁ(fﬂl)zl'lﬂ{
t ’
500MHz NMR(CDCl3) ppm(d): 1.14 (d, 18H), 1.11-1.9 (m, 14H), 3.2 (t, 1H), 5.03 (s,
2H), 5.44 (d, J=2.5Hz, 1H), 6.66-7.47 (m, 12H).

10

Step B: Desilvlation

To a stirred solution of 89.6mg (0.156mmole) of the cis-cyclopentyl derivative
prepared in Step A above in ImL of THF at 0 °C was added sequentially 13.3uL
(0.234mmole) of acetic acid and then 171uL (0.17 Immole) of a 1M solution of

15 tetrabutylammonium fluoride in THF. The mixture was stirred at 0 °C for 0.5 hour and
then partitioned between ethyl acetate/2N HCl/ice/brine, and the organic phase was
separated, washed with brine, dried over anhydrous sodium sulfate, filtered, and
evaporated. The residue was purified by silica gel chromatography using methylene
chloride-ethyl acetate (50:1) as eluant to provide the phenolic derivative. 'H 500MHz

20  NMR(CDCls) ppm():1.32-1.94 (m, 9H), 3.51 (dd, J=5.5, 2.5Hz, 1H), 5.03 (s, 2H),
5.42 (d, J=2.3Hz, 1H), 6.67-7.47 (m, 12H).

Starting with the cyclohexyl derivative prepared in the previous example and utilizing
the above procedure the corresponding cis-cyclohexyl-benzooxathiin phenol was

25  prepared. 'H 500MHz NMR(CDCl5) ppm(8):1.11-1.93 (m, 11H), 3.23 (t, J=3Hz,
1H), 5.03 (s, 2H), 5.44 (d, J=2.3Hz, 1H), 6.66-7.47 (m, 12H).

Step C: Mitsunobu reaction

To a stirred solution of a mixture of 56.3mg (0.135mmole) of the cis-cyclopentyl
30 derivative prepared in Step B above, 53.6uL (0.404mmole) of 1-piperidineethanol,
and 123.5mg (0.47mmole) of triphenylphosphine in 1mL of anhydrous THF at 0°C
was added 87.4uL (0.444mmole) of neat diisopropylazodicarboxylate (DIAD). The
ice-water bath was removed and the mixture was stirred further for six hours. The



2H); M5 mz 465 (M++1); [a D= +27.68(c=0.49, MeOH). EXAVPLE 104 15 CHI RAL
PREPARATION OF OH HO/ S O/ ON (-) isomer Step A The slow nmoving

(-)-di hyaovebzsesoxat hiin obtained from Exanple 70 was coupP€mUS@/4a3sh

1- pi peridi neet hanol using the procedure described in Exanple 71 (Step A).
After purification by silica gel chromatography with 3% MOH CH2C 2, the
desired adduct was obtained. 126 WD 02/32377 PCT/US01/42735 Step B The
adduct, generated in Step A was debenzyl ated using the procedure described

in Exarrpl emlduleSh: %Fbaﬁ)tron@d g&%c@efﬁ}?ac@@@@ﬂﬁﬂ@%@g lﬂfn%dlflrﬁittgé BQJ%@ ep B was

desi |l yl at ed u5|n procedure descCribed 1in
deS|rgd proHUE?“&é%’Hbﬁ%ﬁH@ﬁm%%WQhQMP?é”@%PYﬁWﬁFY@PUS%Hkmﬁﬁ@éﬁ¢on by S|I|ca

gel chromat bgeaphyidwigoradd MHeHEGHZGH 2 @ﬁlfﬁh%&)@thca ool MYBEmaQ o (?QQUW

211 70 (d,
510 8 BB i et S i A e
4,38 (05 J=BMRMEDROmIE) 03310 (£H)5H)22.86 in, SBHP.S 2102 6 26, 3‘5'T')(dd2 °

2 : ] D=
20, 3%(5 (m 51,5 HH%%H?@ (6, Az, 303, 62 s, 2,55 MRS 482 1267 LR

Starting with the cyclohexyl derivative prepared in the previous example and utilizing

10 the above procedure the corresponding cis-cyclohexyl-benzooxathiin adduct was
prepared. 'H 500MHz NMR(CDClI3) ppm(8):1.11-1.93 (m, 17H), 2.6 (m, 4H), 2.87
(m, 2H), 3.2 (d, J=2.5Hz, 1H), 4.2 (m, 2H), 5.02 (s, 2H), 5.44 (d, J=2.1Hz, 1H), 6.65-
7.46 (m, 12H).

15 Step D: Debenzylation;

A stirred mixture of 36.6mg (0.0069mmole) of the cis-cyclopentyl derivative prepared
in Step C above, 14.7mg (0.014mmole) of palladium black, and 87.1mg
(0.138mmole) of ammonium formate in 2mL of ethanol-ethyl acetate-water(7:2: 1)
was heated at 80°C for two hours. The mixture was filtered through celite, washed

20 well with ethyl acetate and the filtrate was partitioned between ethyl acetate/saturated
sodium bicarbonate/brine, and the organic phase was separated, washed with brine,
dried over anhydrous sodium sulfate, filtered, and evaporated. The residue was
purified by silica gel chromatography using ethyl acetate-methanol(9:1) as eluant to
provide the final product. 'H 500MHz NMR(CDCls) ppm(9):1.33-2.0 (m, 15H), 2.6

25 (m,4H), 2.88 (m, 2H), 3.48 (t, J=2.3Hz, 1H), 4.18 (m, 2H), 5.38 (d, J=2.3Hz. 1H), 6.5
(m, 1H), 6.63 (d, 2.9Hz, 1H) 6.74 (d, J=8.7Hz, 1H), 6.89 (d, J=8.7Hz, 2H), and 7.34
(d, J=8.7 Hz, 2H).

Starting with the cyclohexyl derivative prepared in the previous example and utilizing

30 the above procedure the corresponding cis-cyclohexyl-benzooxathiin adduct was
prepared. 'H S00MHz NMR(CDClI3) ppm(9):1.00-1.90 (m, 18H), 2.6 (m, 4H), 2.81
(t, 2H), 3.19 (t, J=3.0 Hz,1H), 4.18 (m, 2H), 5.38 (d, J=2.3Hz, 1H), 6.43 (m, 1H), 6.62
(d, J=3.0 Hz, 1H), 6.68 (d, J=8.7 Hz, 1H), 6.87 (d, J=8.7 Hz, 2 H), and 7.34 (d, J=8.7
Hz, 2H); MS m/z 454 (M™).
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15 EXAMPLE 105 GENERAL PREPARATION OF HO\ S O Ghi N 20 Step A
Reductive Cyclization To a stirred solution of 102.2ng (0.17nmol e) of the
cycl opentw® 02/80307 ket one generated in Exanple 41 in | nL oPCUUSM/Qrisnet hane
at -.23C under an N-, atnosphere was added 68L (0.087nmol e) of neat
trifluoroacetic acid(TFA). To the stirred reaction m xture at-23C was
slowy added 41.44L (0.259mmol e) of neat 25 triethylsilane and the
resulting m xture was stirred further for three hours. The reaction

m xture was partitioned between et hyI acet at e/ sat urat ed NaHCO3/i ce/ bri ne,
and the organi c phase was separated shed with brine, dried over
anhydrous sodium sulfate, fil tered3 %pﬁ’orat ed. The residue was
purified by silica gel chromat ogIPIaEh)p(RusmogJ oet hyl ene chl ori de/ hexanes( 1:
1) as eluant to provide the Cs WD 02/32377 PCT/ USO1/ 42735

cycl opentyl - di hydrobenzooxat hiin derivative. 'H 500MHz NVR( CDCl 3)
ppm(6):1.12 (d, 18H), 1.26-2.12 (m 12H), 2.5 (m | H, 4.24 (d, | H), 4.9
(m 2H), 6.8-7.69 (m 125@}0 5 Startin wi th the cycl ohexyl derivative
prepared in Exanple 41 an . above procedure the correspondi ng
ci s-cycl ohexyl - benzooxat hiin repared after puri fication by silica gel
chromat ogr aphy usi ng net hyl ene~Chl & i d® anes( 1: "H 500MHz NMR( CDC13)
ppm5): 1.14 (d, 18H), 1.11-1.9 (m 14H /(\/ 5.03 (s, 2H), 5.44
(d, J=2.%5Hz, 1H), 6.66-7.47 (m 12H). 10 Ste@ Desilyl ation

Step A: Reductive Cyclization

Starting with the isopropyl adduct (0.0208 g, 0.049 mmol) prepared in Example 42
and utilizing the procedure outlined in Example 105 (Step A), the crude product was

10 isolated after stirring at —23 °C for 6 h 20 min. Purification by silica gel
chromatography with 30% EtOAc/hexane as the eluant afforded the desired product
as a yellow oil. 'H 500MHz NMR(CDCl5) ppm(d): 0.95 (d, 3H), 0.98 (d, 3H), 1.95
(m, LH), 3.30 (t, J=3 Hz, 1H), 5.03 (s, 2H), 5.42 (d, J=2.6 Hz, 1H), 6.66-7.47 (m,
12H).

15

Step B: Mitsunobu reaction

The dihydrobenzoxathiin prepared in Step A above was coupled with 1-
piperidineethanol using the procedure described in Example 105 (Step C) with the
exception that the reaction was allowed to slowly warm from 0 °C to ambient

20 temperature over 3.5 h. Purification by silica gel chromatography with 10%
MeOH/CH,Cl; as the eluant afforded the desired product as a pale yellow oil. 'H
500MHz NMR(CDCl3) ppm(8): 0.95 (d, 3H), 0.98 (d, 3H), 1.50-1.68 (m, 6H), 1.95
(m, 1H), 2.60 (m, 4H), 2.86 (t, 2H), 3.30 (t, J=3 Hz, 1H), 4.20 (t, 2H), 5.03 (s, 2H),
5.42 (d, J=2.6 Hz, 1H), 6.66-7.49 (m, 12H).

Step C: Debenzvlation

Starting with the compound prepared in Step B above, and utilizing the procedure
outlined in Example 105 (Step D), the corresponding cis-isopropyl-benzoxathiin
adduct was prepared after silica gel chromatography with 10% MeOH/CH,Cl, as the
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To a stirred solution of 89.6ng (0.156nmmmol e) of the cis-cyclopentyl
derivative prepared in Step A above in InL of THE at 0 C was added
sequent i V0y92/3378L (0. 234mmol e) of acetic acid and then RCIUS§ER2135 mol e)
of a IMsolution of 15 tetrabutyl ammoni um fluoride in THF. The m xture was
stirred at 0 Cfor 0.5 hour and then partitioned between ethyl acetate/2N
HCl/ice/ brine, and the organi c phase was separated, washed with brine,

dri ed over anhydrous sodiumsulfate, filtered, and evaporated. The residue

vas puri i ed B S LhoaelROCAFRLBEARNY sl g TRYL e | SBl oy de- et hy!

acetate (5 uan rovi- enoli ¢’ derivative. VHz 20
NVR( CDCl 3) Gipnt 89 (. 380, 2.@u (i H)QHPO (32H),1.3@d, =313, 11D, 520 (t, 2H),, 5. 03 (s,

2H), 5.42 ¢ (d??gzﬁwza,lﬂ{'ﬁ)6.4ﬁ(-09,7ﬂgh‘§765((mJ::lelIQ,-l\kﬁ'E@.ﬁtzi(di‘,Q:%t |big

cycl ohexyl derivative prepared in revious exanple and utilizing the
above procé@dﬁé”ﬂﬁekﬁ%?f@sﬁﬂﬁdﬂﬁéﬁéHgl8§drohexyl-benzooxathiin phenol was
25 prepared. 'H 500MHz NMR(CDO 3) ppm(b):1.11-1.93 (m 11H), 3.23 (t,
J=3Hz, 1H), 5.03 (s, 2H), 5.44 (dE§éﬁﬁ E%ﬁo 1H), 6.66-7.47 (m 12H). Step
C. Mtsunobu reaction To a stirred ‘ F bf a mixture of 56. 3ngy

(0. 135mMmml e) of the cis-cycl opentRREPAIVATEINHEE i ve prepared in Step B
above, 53.6L (0.404mvl e) of 1-piperidineethanol, and 123.5ng (0.47mmol e)
of triphenyl phosphine in 1n of anhydrous TI-1F at 0C was added 87. 4L
(0.444mol e) of neat diisopropyl azodi carhoxylate (DI AD). The ice-water
bath was removed and the mxture was sfiryed further for six hours. The -
128 WO 02/ 32377 PCT/ USO1/ Xtyfeas partitioned between ethyl
acetate/ 2N HCl /icel brine, e ofgani ¢ phase was separated, washed
with brine, dried over anhydro i Oy il f at e, i fered, and evaporat ed.
The residue was purified by silica gel omat.ogr gphyJ) usi ng et hyl

acet at e-net hanol (9:1) as eluant to provide the addurt. 'H 500MHz 5

NMR( CDC13) ppm(6):1.33-2.0 (m 15H), 2.56 (m 4H), 2.82 (t, J=6Hz, 2H)
3.51 (dd,

Step A: Reductive Cyclization
Starting with the 2-thiophene adduct (0.0208 g, .049 mmol) prepared in Example 43
and slightly modifying the procedure outlined in Example 105 (Step A), the crude

product was isolated after stirring at 0 °C to ambient temperature for 1 h 40 min.

15 Purification by silica gel chromatography with 30% EtOAc/hexane as the eluant
afforded the desired product as a red oil. 'H 500MHz NMR(CDCl3) ppm(d):1.11 (d,
18H), 1.24 (m, 3H), 4.67 (d, J=2.0 Hz, 1H), 5.50 (d, J=1.8 Hz, 1H), 6.60-7.12 (m,
10H).

20  Step B: Protection with MOM
To a solution of the didhydrobenzoxathiin (0.0629 g, 0.13 mmol) prepared in Step A
above in distilled THF (1 mL) was added 60% NaH in mineral oil (0.0090 g, 0.19
mmol) at 0 °C under N,. After the gas evolution had ceased, MOMCI (0.013 mL,
0.16 mmol) was added dropwise to the reaction. After 30 min., another 1.3

25 equivalents of MOMCI was added to the reaction. Within 5 min., the reaction was
complete by TLC. The resulting dark red solution was partitioned between EtOAc
and ice/H>0. The organic layer was washed with brine, dried over Na,SO,, and
concentrated in vacno. The desired product was used in the next reaction without
purification. 'H 500MHz NMR(CDCl5) ppm(d):1.11 (d, 18H), 1.24 (m, 3H), 3.52 (s,
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J=5.4, 2.4Hz, 1H), 4.16 (t, J=6Hz, 2H), 5.02 (s, 2H), 5.42 (d, J=2.3Hz,
IH), 6.66-7.46 (m 12H). Starting with the cycl ohexyl derivative prepared
in the pme@bwss7exanple and utilizing 10 the above proceBOT/@SOIR735
correspondi ng ci s-cycl ohexyl - benzooxat hiin adduct was prepared. 'H 500MHz
NVR(CDC13) ppm(6):1.11-1.93 (m 17H), 2.6 (m 4H), 2.87 (m 2H), 3.2 (d,
J=2.5Hz, 1H), 4.2 (m 2H), 5.02 (s, 2H), 5.44 (d, J=2.1Hz, 1H), 6.65- 7.46
(m 12H). 15 Step D Debenzylation: A stirred mxture of 36.6ny

(0. 0069mol ey afgrtey-ci tyl -dgrd. SIR:L Step C above,
14 7y (0. 0T Akl o) o BT e T Ao P RS b TP o

anmoni umfo#%)(e in 2nm. of ethanol -ethyl acetate- vvater(? 2:1) was heated
at 80C for two hours. The mixture was filtered through celite, washed 20
well with ethyl acetate and the filtrate was partitioned between et hyl
acet at e/ sat 8hCe®esidddilim bi car bonat e/ brine, and the organi c phase was

separ at eql, m@mﬂﬁm%érﬂomhmpmp&reuw SRPE alRNBYE @Hsﬁly?rﬂgdl Hm]gwllef ate,

filtered, and eva e y silicta gel
chr omat ogr aBR§EE qp%ﬁ "EWPE}‘@E{@? L%%%&PC&B‘%W%S‘&%H@UCF 8 aprovi de the
final pr oduodlollésHoBQﬁM-lzlllbwgélﬁﬁmaatogpﬁm}liwtﬂ38%]2tm\dllﬁﬂxa&c5tr®t.he21u@nt25 (m

4H), 2.88 ( : J=2. 3Hz,
11 65 (g R Cred Bt o o b (gl Sy TS g (o

J=8. THz, 2I—QH) and (¢, 134. 8 Klg, 11)=8.69-Hz3 (eHOH)St arting with the cycl ohexyl

deri vatiove prepared in the previous exanple and utilizing 30 the above
procedure the corpespondlng CIS cycl ohexyl - benzooxat hi i n adduct was
prepared. '}ep ‘ ppm(6):1.00-1.90 (m 18H), 2.6 (m 4H), 2.81
(t, 2H, 3. “tmo . 6.43
(m 11 6.%& 1ok t}le%r&ehgle]dé}allil)eé rlﬁéz(rﬂ% le 3% (Stégéﬁ‘zv\ﬂlﬁi\ t'jg egcgﬁggn E%Whﬁ

Hz, 2 H), aﬁ?actrpnwseﬂowgdso yarngronpyC tOI\ﬁE@‘?‘rFTZt terggerpivrg over 41p the material

prepared in the previous step was converted to the desired product after silica gel

15  chromatography (one elution with 30% EtOAc/hexane followed by a second elution
with 10% MeOH/CH.Cly). '"H 500MHz NMR(CDCl5) ppm(d): 1.40-2.60 (m, 10H),
2.79 (t, 2H), 3.52 (s, 3H), 4.10 (t, 2H), 4.69 (d, J=1.8 Hz, 1H), 5.15 (m, 2H), 5.51 (d,
J=1.8 Hz, 1H), 6.60-7.15 (m, 10H).

20  Step E: Deprotection of MOM
A mixture of the material (0.0401 g, 0.080 mmol) prepared in Step D above and 2 N
HCI (0.20 mL, 0.40 mmol) in MeOH (1.0 mL) was heated to 60 °C under N> for 2.5 h.
The reaction was partitioned between EtOAc and ice/sat. NaHCO;. The organic layer

was washed with brine, dried over Na,SO,, and concentrated in vacuo. The residue

25  was triturated with Et;O and desired product was obtained as a white solid. 'H
500MHz NMR (dg-acetone + CD3;0D) ppm(d): 1.50-3.19 (m, 10H), 3.23 (t, 2H), 4.30
(t, 2H), 5.00 (d, J=1.8 Hz, 1H), 5.51 (d, J=1.8 Hz, 1H), 6.57-7.25 (m, 10H); MS m/z
454 (M")



WO 02/ 32377 PCT/ US01/ 42735 EXAMPLE 106 PREPARATION OF HOS O 51 GOI N
Step A Reductive Cyclization Starting with the isopropyl adduct (0.0208 g,
0. 049 nmmwoopsBspared in Exanple 42 and utilizing the proredus&/42ms i ned in
Exanpl e 105 (Step A), the crude product was 10 isolated after stirring at
-23 Cfor 6 h 20 min. Purification by silica gel chromatography with 30%
Et CAc/ hexane as the eluant afforded the desired product as a yellow oil.
"H 500MHz NVR(CDC13) ppm(6): 0.95 (d, 3H), 0.98 (d, 3H), 1.95 (m IH),
3.30 (t, J=3 Hz, 1H), 5.03 (s, 2H), 5.42 (d, J=2.6 Hz, 1H), 6.66-7.47 (m
12H). 15 Step B: M tsunobu reaction_The di hydrobenzoxathiin prepared in
Step A above was coupled with 1- piEﬁ(eﬁ‘M(? hanol using the procedure
described in Exanple 105 (Step C) pmEPRRMAEON®EEPLi ON that the reaction was
allowed to slowy warmfromO C to anbient 20 tenperature over 3.5 h.
Purification by silica gel chromatography with 10% MOH CH2Cl 2 as the
eluant afforded the desired product as a pale yellowoil. 1H 500VMHz
NVR(CDCI 3) ppnm(S): 0.95 (d, 3H), 0.98 (d, l H, 1.50-1.68 (m 6H), 1.95 (m

1H), 2.60 (m 4H), 2.86 (tHO.2 3830 A&, N=3 Hz, 1H), 4.20 (t, 2H), 5.03
(s, 2H), 5.42 (d, J=2.6 Hz, 6.56-749 (m 12H). 25 Step C
Debenzyl ation Starting with t repared A Step B above, and
utilizing the procedure O @

o ™>N

5

Step A: Reductive Cyclization

Following the procedure outlined in Example 44, 0.0792 g of the 3-pyridyl derivative
prepared in Example 41 was converted to its corresponding benzoxathiin after stirring

10 at ambient temperature for 5 h. The desired product was isolated from the reaction
mixture after silica gel chromatography using 30% EtOAc/hexane as the eluant. 'H
500MHz NMR(CDCls) ppm(6):1.11 (d, 18H), 1.24 (m, 3H), 4.36 (d, J=2.1 Hz, 1H),
5.05 (s, 2H), 5.50 (d, J=1.6 Hz, 1H), 6.77-8.43 (m, 16H).

15  Step B: Desilylation
Following the procedure outlined in Example 105 (Step B), the dihydrobenzoxathiin

generated in Step A above was desilylated to afford the desired product after silica gel
chromatography (one elution with 50% EtOAc/hexane followed by a second elution
with 30% EtOAc/hexane). 'H 500MHz NMR(CDCl3) ppm(d): 4.42 (d, J=2.1 Hz,

20 1H), 5.07 (s, 2H), 5.50 (d, J=1.6 Hz, 1H), 6.77-8.43 (m, 16H).

Step C: Mitsunobu reaction

Following the procedure detailed in Example 105 (Step C) with the exception that the
reaction was allowed to warm from 0 °C to ambient temperature over 4 h, the material

25  prepared in the previous step was converted to the desired product after silica gel
chromatography using 10% MeOH/CH,Cl; as the eluant. 'H 500MHz NMR(CDCl5)
ppm(8):1.40-2.60 (m, LOH). 2.80 (t, 2H), 4.10 (t, 2H), 4.38 (d, I=1.8 Hz, 1H), 5.07 (s,
2H), 5.50 (d, J=1.8 Hz, LH), 6.77-8.43 (m, LGH).
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outlined in Exanple 105 (Step D), the correspondi ng

ci s-isopropyl -benzoxathiin adduct was prepared after silica gel

chr omat ogv@pig23wi th 10% McOH CH2Cl 2 as the -130 WO 02/ 323FQT/BSMN/42851/ 42735
eluant. IH 500M-1z NVR(CDCl-) pprn(8): 0.95 (d, 3H), 0.98 (d, 3H),
1.50-1.68 (m 6H), 1.95 (m tH), 2.60 (m 4H), 2.86 (t, 2H), 3.26 (t,
J=3.0 Hz, 1H), 4.20 (t, 21-1), 5.37 (d, J=2.5 Hz, 1H), 6.47 (dd, 11-1),
6.65 (d, J=3 Hz, 1H), 6.72 (d, J=8.6 Hz, 2H), and 7.35 (d, J=8.7 Hz, 2H);
MBS nz 414 M b pRpESAMRLE 107 PREPARATION OF SHOS 0 O--N 10 Step A
Reductive Cyclization Starting with the 2-thi ophene adduct (0.0208 g, .049
nmol ) pr epatt@dne nvibaapreees prepagddn PERIT Yoovedihy Lhzinakepieseddiar e out | i ned
in Exanpl e cldned$h ERaMple L0TQSEPUDIE theRoREYhdwasid-sQhatiad after stirring at

0O Cto anbient tenperature for | h 40 . 15 Purification by silica gel
chr omat ogr afﬁﬁagﬂ*wef* 0% }drE?‘g&fE? Y’f%%(pa"ﬁ@l"%fglf{g%‘éﬁlﬂa%L?h“o‘ﬁf‘ﬁoéﬁz‘tﬂ@ﬂ%ﬂtaéOg%si ?ed
er;)duct Sas(Me(DHdCHL@lQ al Hemm‘mm?(m@mlmpmc@) ppmiSD: I(40-2.60.8) 10H), 24 Hg m
3H), 4.67 =2. , , . 60Q:,(. 1 10H) .
20 Stop B Prohedih e CiOMRP 1 SRS B B e Sty B dbensatat i 1 h

(0.0629 g, @.13HwMP)m/prdpaMed in Step A above in distilled THE (1 nL) was
added 60% NaH in mneral oil (0.0090 g, 0.19

EXAMPLE 109
10 PREPARATION OF

ZN N
HO\@[S N |
O S
o ™>N

Step A: Reductive Cyclization

15 Following the procedure outlined in Example 44, 0.1871 g of the 4-pyridyl derivative
prepared in Example 41 was converted to its corresponding dihydrobenzoxathiin after
stirring at ambient temperature for 30 h. The desired product was isolated from the
reaction mixture after silica gel chromatography using 30% EtOAc/hexane as the
eluant. 'H 500MHz NMR(CDCls) ppm(8):1.11 (d, 18H), 1.24 (m, 3H), 4.32 (d, 1H),

20 5.08 (s, 2H), 5.50 (d, LH), 6.60-8.39 (m, L6H).

Step B: Desilylation

Following the procedure outlined in Example 105 (Step B), the dihydrobenzoxathiin
generated in Step A above was desilylated to afford the desired product after silica gel

25  chromatography (one elution with 50% EtOAc/hexane followed by a second elution
with 30% EtOAc/hexane). 'H 500MHz NMR(CDCI3) ppm(d): 4.33 (d, 1H), 5.07 (s,
2H). 5.46 (d, LH), 6.63-8.37 (m, 16H).

Step C: Mitsunobu reaction
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mmol) at 0 C under N-,. After the gas evolution had ceased, MOMC1 (0.013
m., 0.16 mmol) was added dropwi se to the reaction. After 30 mn., another
1.3 25 equovassmts of MOMCL was added to the reaction. WPOT/WS®/42735. , t he
reaction was conplete by TLC. The resulting dark red sol ution was
partitioned between EtOAc and ice/ H2O. The organic | ayer was washed with
brine, dried over Na2SO4, and concentrated in vacito. The desired product
was used in the next reaction without purification. 'H 500MHz NVR( CDC13)

FF))pC_rI[} 5)501/ |4% F()tl(pwfh&lﬂ)c prbceurd ﬂ&taﬁd‘d)m Babdld 805 (Stc%)%) W Q%/c?@%yl%n that the
U gsgél_}o as( dlflva%d&zD ‘“@t é(Hn 8%&§H)W5le‘%m?wg%l 5 h, the matcna\l]

d| hydr obenz@)@@tﬂhdllmtmm@aomt@mw& emvBiabowke maaed@ﬁjduyﬂ meedllluslgéllg t he
procedure degoh.Rthdh Q@gpﬁl { rd tihe desi roduct
as a colorl ess 10|°I ?t(er S| SR 1P§ lﬁgg@a %o(%]a ?1[? RE %ﬁ&ﬁ'ﬁ[%ﬁ{? 'hexane
as the el uafitth & DN NIiR( @b@g@MHQWBICDQIﬁQP(T@) 13H)-2 6@(591()H) J=1. 8
Hz, 111), 5935((HH) 28 ¢, 3Py {0, 1310 B, Hay, S5 6 r}%
Step DD M t?#Bcgggg @3& €on Fol Io(c)'(vm ng thé pr)oceéu(!r;ejEH etgélll5 (&g }g}q le 105
(Step O w t )ion that the reaction was allowed to warmfromOC
to anbient tenperature over 4 h, the material prepared in the previous
step was copverted to Hhe desired product after silica gel 15
chr omat ogr aS@%@%M@O@n wi th 30% Et OAc/ hexane fol |l owed by a second
el utionl0 wi Sfmrtﬂx@%nlﬂb%llnﬁt@@l Prepardd i CQMEZ 2 DIMR( Q%Lﬁ)lzlﬂg@}(eﬁﬁrocédu@ 2.60 (m
1011), 2.7 2 Hz,
111), 5.15 (M’ E%%]Ej’%”g’i ?@ ((S%%P Q}égiﬁes“‘igﬁ‘%d“%”g%Of’t“i%e‘j(ffﬁa"lé)mi“anéo St ep
E: Depr ot ecmu@we@iﬂe]\ma gel chromatography (1X elution with 30% EtOAc/hexane

followed by a second elution with 10% MeOH/CH,Cl.).

Cis isomer: 'H 500MHz NMR(CDCl3) ppm(8):1.40-2.70 (m, 10H), 2.80 (t, 2H), 4.10

15 (t, 2H), 430 (d, J=2.0 Hz, 1H), 5.44 (d, J=1.8 Hz, 1H), 6.59-8.40 (m, 11H).

Trans isomer: "H 500MHz NMR(CDCl3) ppm(8):1.40-2.70 (m, L0H), 2.80 (t, 2H),

4.15 (t, 2H), 4.38 (d, J=8.7 Hz, 1H), 4.92 (d, J=8.7 Hz, 1H), 6.59-8.46 (m, 11H);

MS m/z 449 (M.

=1.8

20 EXAMPLE 110
PREPARATION OF
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25  Step A: Reduction
To a stirred solution of 265.1mg (0.449mmole) of the cyclopentyl-thio-ketone
generated in Example 41 in 3mL of methanol-dichloromethane(1:1) at 0 °C to room
temperature was added portion-wise sufficient sodium borohydride to complete the
reduction. The reaction mixture was partitioned between ethyl acetate/2N HCl/ice/




A mxture of the material (0.0401 g, 0.080 nmol) prepared in Step D above
and 2 N HO (0.20 nmL, 0.40 mmol) in MeOH (1.0 nL) was heated to 60 C under
N2 for 2Ve0K2/323The reacti on was partitioned between Et OAcPa@ndSiigerisat .
NaHCO3. The organic |ayer was washed with brine, dried over Na2SO»4, and
concentrated in vacuo. The residue 25 was triturated with Et20 and desired
product was obtained as a white solid. '"H 500MHz NMR(d6-acetone + CD3QD)
ppm(S): 1.50-3.19 (m 10H), 3.23 (t, 2H), 4.30 (t, 2H), 5.00 (d, J=1.8 Hz,

021 b2ar7 pesE B en e ol Bt ey . s aRtathogs 132 YO
Step A Red@éuinyeul e filizendi o1 opeisiRing pravedepradeaigtapeait-thimed binelsexanpl e

44, 0. 0792 \ghigh whlbGs3r Wk @YlrdepiyRtaive in HegRAr &6h.i n Exanple 41 was
converted to its correspondi ng benzoxathiin after stirring 10 at anbient

tenperature for 5 h. The desired product was isolated fromthe reaction

m xt ur e saf tgg, i FLC@..d6l, chromat ography using 30% Et OAc/ hexane as the
el uant. Hﬂ%WVF%NWR?CDClS) ppm(6):1.11 (d, 18H), 1.24 %m SH%), 4.36 (d,
J=2.1 Hz, WMnixtuse @l52q08ng Bpdmmaly) ¢fdhe gridegroguct, prgpareg 17 plap A30eYR, 16H) .

15 Step B: dresoh @tdneerlval I5aMBRE. éfheluprosadsiitedalibimbr@dichipefx@apbe 105
Gosi |yl at ed O MY SPE G HosTPed! B BUGEEn and PP O BB LAR Mt ogr aphy
(one el uti dfheviltrate5080 et fketeth exdthe réadlbcovtedndywas pedoddyalliteigsh with 30%
Et CAc/ rl%xa%%}ométgééggmné\lml%ﬁar@%%és(ﬂ 1)4% it t]cﬁ%ovlidy%he trans-

dihydro-benzoxathiin derivative. 'H 500MHz NMR(CDCl5) ppm(d):1.13 (d, 18H),

1.26-1.94 (m, 12H), 3.64 (dd, I=7.8Hz, 5.5Hz, 1H), 4.78 (d, J=7.8Hz, 1H), 5.02 (s,

2H), 6.6-7.45 (m, 12H).

15  Step C: Desilylation
Following the procedure outlined in Step B of Example 105, 228.5mg (0.397mmole)

of material prepared in the previous step was desilylated to give the corresponding

phenol.

20  Step D: Mitsunobu reaction

Following the procedure detailed in Step C of Example 105, the material prepared in
the previous step was converted to the corresponding trans-cyclopentyl-
dihydrobenzoxathiin adduct. 'H 500MHz NMR(CDCls) ppm(8):1.39-2.0 (m, 15H),
2.6 (m, 4H), 2.88 (m, 2H), 3.66 (dd, J=7.8Hz, 5.5Hz, 1H), 4.21 (m, 2H), 4.81 (t,

25  J=7.8Hz, 2H), 5.01 (s, 2H), 6.64-7.49 (m, 12H).

Step E: Debenzvlation

Following the procedure detailed in Step D of Example 105, the material prepared in
the previous step was converted to the corresponding trans-cyclopentyl-

30  dihydrobenzoxathiin product. 'H 500MHz NMR(CDCl3) ppm(9):1.29-2.0 (m, 15H),
2.6 (m, 4H), 2.88 (m, 2H), 3.67 (dd, J=8Hz, 5Hz, 1H), 4.18 (m, 2H), 4.77 (t, J=8Hz,
2H), 6.5 (dd. J=2.7Hz, 8.7Hz, LH), 6.65 (d, 2.7Hz, 1H) 6.77 (d, J=8.7Hz, 1H), 6.88
(d, J=7.5Hz, 2H), and 7.27 (d. J=7.5Hz, 2H).
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20 1H), 5.07 (s, 2H), 5.50 (d, J=1.6 Hz, 1H), 6.77-8.43 (m 16H). Step C
M t sunobu reaction Follow ng the procedure detailed in Exanple 105 (Step O
wi th thevesoptsion that the reaction was all owed to war nP€T/ORMIB2BS 0

anbi ent tenperature over 4 h, the material 25 prepared in the previous
step was converted to the desired product after silica gel chromatography
using 10% McOH CH2CI 2 as the eluant. 'fl 500MHz NVR( CDCI 3)
ppm(6):1.40-2.60 (m [OH), 2.80 (t, 2H), 4.10 (t, 2H), 4.38 (d, J=1.8 Hz, 1
H, 5.07 (s, 211), 5.50 (d, J= 185%1\@&“@ 77-8.43 (m 16H). - 133 WO
02/ 32377 PCT/ US01/ 42735 Step_D: lation Starting with the materi al
prepared in Step C above, ancﬁ@ﬁlﬁﬁﬁhp RMRABIQRHUre outlined in Exanple
105 (Step D), the correspondi ng cis-3-pyridyl- dihydrobenzoxathiin adduct
was prepared after silica gel chromatography with 10% 5 MOH CH2Cl 2 as the
eluant. [ HS500MHz NVR(CDCI 3) p 6)s1. 60 (m 1OH), 2.80 (t, 2H), 4.10
(t, 2H), 4.36 (d, J=2.1 Hz, | 54( J=1.9 Hz, 1H), 6.59-8.43 (m |
IH); M5 mz 449 (M) EXAWP \/\55 RATI ON NHOS O Ohi N Step
A. Reductive Cyclization Fol | owi"'ng pr ocedurne outlined in Exanple 44,
0.1871 g of the 4-pyridyl derivative 2 |l e 41 was converted
to its correspondi ng di hydr obenzoxat h| in after stirring at anbient
tenperature for 30 h. The desired product was isolated fromthe

5
Steps A and B: Reduction and Cyclization

Utilizing the thio-ketones prepared in Example 39 and employing the procedures
outlined above in Step A and B of Example 110, the following compounds were
prepared:

10 Trans-cyclohexyl derivative: 'H 500MHz NMR(CDCls;) ppm(d): 1.14 (d, 18H), 0.98-
1.8 (m, 14H), 3.37 (dd, J=2.5Hz, 8.1Hz, 1H), 5.01 (s, 2H), 5.05 (d, J=8.1Hz, 1H), 6.6-
7.44 (m, 12H).

Trans-cyclopentyl derivative: 'H 500MHz NMR(CDCl5) ppm(d):1.14 (d, 18H), 1.28-
15 1.9(m, 12H), 4.53 (m, 1H), 4.93 (d,1H), 5.01 (s, 2H), 6.6-7.43 (m, 12H).

Step C: Desilylation

Utilizing the trans-dihydrobenzoxathiiins prepared in the previous step and employing
the procedure outlined above in Step B of Example 105, the following compounds

20 were prepared:
Trans-cyclohexyl phenol: "H 500MHz NMR(CDCl5) ppm():1.0-1.8 (m, 11H), 3.3
(m, LH), 5.05 (s, 2H), 5.1 (d, 1H), 6.6-7.44 (m, 12H).

Trans-cyclopentyl phenol: '"H 500MHz NMR(CDCl3) ppm(8):1.29-2.0 (m, 9H), 3.55
25  (dd,J=5.7Hz, 7.6Hz, 1H), 4.95 (d, J=7.6Hz, 1H), 5.02 (s, 2H), 6.6-7.45 (m, 12H).
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reaction mxture after silica gel chromatography using 30% Et QAc/ hexane as
the eluant. 'H 500M 1z NMR(CDCl 3) ppn(6):1.11 (d, 18H), 1.24 (m 3H), 4.32
(d, IH, woos3Bd (s, 2H), 5.50 (d, 1H), 6.60-8.39 (m 16HPCT/USMIATH:
Desilylation Follow ng the procedure outlined in Exanple 105 (Step B), the
di hydr obenzoxathiin generated in Step A above was desilylated to afford
the desired product after silica gel 25 chromatography (one elution with
5011' o Et QAc/ hexane foll owed by a second elution with 30% Et OAc/ hexane). 'H
500MHz  NWVR( 3 (d, I H, 507 (s, 2H), 5.46 (d, 1H),

6. 63- 8. 37 % RRE R eadiah? (E b sact ton 134 WD 02/ 32377

PCT/ US01/ 4217857m§61€|fdw\ﬂ@hxdh@%i@e@ﬁulﬁ ehensisapeded B B QIS 368 40dt ep O
with the ex&ﬁ}ﬁ%%/lggtﬁc}ﬁ%cetdhf‘e o BR&L iHeNe Westegld sPRdnty® VE, e sk (g C to

anbi ent tenperature over , the material prepar ed in the previ ous step
was conver t SUNMRYNEHRCSETHEG: product after silica gel chromatography (one
el uti on swi t k0% dveIR IGHRIGH? ' SDDPIEAN MR (G D8R O @ipeh(8): LD [0 (1B, WiH)N2.28%

E QAc/ CH2Cl 6 40Q:.2. 2.80
by 14 (6 %H) Ay PRy o gt O e o 5350 v,
H) 6. 79-8.38, (If), A6HAM43 (8t,dpHD: Debenzyl ation 10 Starting with the

material prepared in Step C above, and utili zi ng the procedure outlined in

Exanmpl e 105 (Step D), the desired product was obta 1 cis/trans
m xture af t Biansichqlepengiadéyst: oﬁh@%ﬂﬁé%(@@@bh?ﬁ"@@%ﬁ% Q(ﬁ% E?I@Ax@/%exane

fol I owed by coem 18l 241§, ars svint, N 1 094 Me@H DA OUZ )i, 1=G1 3HA, 38I7ET .0 (s, BIHSO0MHz
NI\/R(CDCI3)|J§80:/( 2 70 (m 1 OH), 2.80 (t, 2H) 4.10 15 (t, 2H), 4.30
(d, J=2.0 J=1.8 Hz, 111), 6.59-8.40 (m II1H). Trans

i soner: 'H500M—Iz NI\/R(CDClB) ppn(6): 1.40-2.70 (m 1011), 2.80 (t, 2H),

Step E: Debenzylation:

Utilizing the trans-dihydrobenzoxathiiin adducts prepared in the previous step and
15  employing the procedure outlined above in Step D of Example 105, the following

compounds were prepared:

Trans-cyclohexyl adduct: 'H 500MHz NMR(CDCls) ppm(8):1.0-1.8 (m, 17H), 2.58

(m, 4H), 2.86 (m, 2H), 3.33 (m, 1H), 4.16 (m, 2H), 5.08 (d, J=7.8Hz, 1H), 6.4-7.23

(m, 7H).

20
Trans-cyclopentyl adduct: "H 500MHz NMR(CDCl3) ppm(9):1.29-2.0 (m, 15H), 2.68
(m, 4H), 2.94 (m, 2H), 3.51 (m, 1H), 4.2 (m, 2H), 4.95 (d, J=7.4Hz, 1H), 6.45-7.31
(m, 7TH).

25 EXAMPLE 112

PREPARATION OF



4.15 (t, 211), 4.38 (d, f=8.7 Hz, 1H), 4.92 (d, J=8.7 Hz, IH), 6.59-8.46
(m IIH; M nlz 449 (MWM+). 20 EXAMPLE 110 PREPARATION OF HO S NrD 25
Step A: Re@owsi3oh To a stirred solution of 265.1ng (0. 449p@DU8)1/4235 he

cycl opentyl -t hi o-ketone generated in Exanple 41 in 3nL of

met hanol - di chl oromet hane(1:1) at 0 Cto room tenperature was added
portion-w se sufficient sodi um borohydride to conplete the reduction. The
reaction m xture was partitioned between ethyl acetate/2N HCl/ice/ --135 WO
02/ 32377 PCT/ US01/ 42735 brine, and the organi c phase was separated, washed
with brine, _dried .?ver_ anhydrous sodiumsulfate, filtered, and evaporated

to provi de,éﬁgl%{fé—%i—[é%bntyl -thio-carbinols, which was used wi thout

Further purTducatre@rsolutiornt dslehﬂfmp:o@pletm;o ketShem. @9%@(0@92 atrhemn géndrs w e of

{ d
200m (0. w BBl Ehadh oS ETHRT) BOTHE G B SRR QTR B Ol e omd
for two ho@rQsLSB‘Eh@ 20gsinnl) ielbo weelntpVEIRSBY (3.04& méat .6 nand) wastkedls weh| with
et hyl acet a&rf%’t er -Egﬁﬁvfdl'ehttJfaltlﬁsmase%%ggﬁégﬁge f?l@qe'ltcn foecsorﬁlﬁanbtﬁlened was

purified by r omat usin loro xanes(l 1)
as el uant t'@aﬁr%wwaﬂ%@qeﬁézﬁ%ﬁeem ﬁmn@éw taniirh@ desniy Byenveas | H 500MHz

’E:W?I(—Iz CDC13) WiKe8 )it tJrﬁqe( @ll,lecﬂ&lé} Naosﬂog§ndlc&f&eﬁt?atec@%|‘|)acuo;>t06§f&8"Ehe d;eﬁl)z e@HZ
Step C Desﬁ”PW‘gt &gﬁ CT—E@FI“?W\?] t‘H%ﬁéseﬁlrIB@é"d'ﬂﬁxé S@HtW‘fhﬁéHf“iTHelﬁ%ﬁ‘CBtl‘éﬁ Exarrpl e
105, 228.5nmg (0.397mmvol e)

Step B: Reduction

To a solution of the crude product (0.097 mmol) prepared in Step A above in distilled
THF (1 mL) was added a 1 M solution of super-hydride in THF (0.15 mL, 0.15 mmol)
at 0 °C under N,. The reaction mixture was stirred for 20 min. before partitioning

15 between EtOAc and ice/H20. The organic layer was further washed with brine, dried
over Na;SO,, and concentrated in vacuo to give the desired product. The crude
material was used in the next step without further purification. 'H S00MHz
NMR(CDCl3) ppm(0): 0.90-1.40 (m, 49H), 1.69 (m, 1H), 3.10 (dd, 1H), 4.60 (d, 1H),
5.05 (s, 2 H), 6.70-7.50 (m, 12H).

Step C: Desilylation

To a solution of the material (0.097 mmol) prepared in the previous step in distilled
THEF (1 mL) was added AcOH (0.018 mL, 0.32 mmol) at 0 °C under N; followed by
the addition of a 1 M solution of TBAF in THF (0.29 mL, 0.29 mmol). After 15 min.,
25 the reaction was partitioned between EtOAc and ice/sat. NaHCO;. The organic layer
was washed with brine, dried over Na»SO,, and concentrated in vacuo. Purification
by silica gel chromatography using 40% EtOAc/hexane as the eluant afforded the
desired product as a yellow foam. '"H 500MHz NMR(CDCl5) ppm(9): 0.92 (d, 3H),
0.98 (d, 3H), 1.59 (m, 1H), 2.86 (dd, 1H), 4.62 (d, 1H), 5.02 (g, 2 H), 6.77-7.45 (m,
30  12H).

Step D: Cyclization

Following the procedure outlined in Example 110 (Step B), the material (0.0366 g,
0.089 mmol) generated in the previous step was converted to its corresponding trans-
35  dihydrobenzoxathiin after stirring for 5 h 15 min. at ambient temperature.
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of material prepared in the previous step was desilylated to give the
correspondi ng phenol. 20 Step D: Mtsunobu reaction Follow ng the
procedur avaer3sied in Step C of Exanple 105, the naterial PET/@pavL@®s n t he
previ ous step was converted to the correspondi ng trans-cycl opentyl -

di hydr obenzoxat hiin adduct. 'H 500MHz NVR(CDC13) ppm(8):1.39-2.0 (m 15H),
2.6 (m 4H), 2.88 (m 2H) 3.66 (dd, J=7.8Hz, 5.5Hz, 1H), 4.21 (m 2H),
4.81 (t, 25 J=7.8Hz, 5.01 (s, 2H), 6.64-7.49 (m 12H). Step E:
Debenzyl at'l%nll ol (Lrpw ﬂﬂci&qgl?hfo%ﬁ&i# Sngr@'i(f%ilﬂ @A@‘h@ﬂm dethe@ﬁhﬂpl e 105,

the material prepar pr E\ﬁ ou was converte

cor r espondi ﬁ@‘ (ﬂqdath%d@sy@rl@ﬁ@wws BEhE M@r obely2diEe NMIN G @ldum(9):H 500MHz
?NgngDCéa)z PE(BBHY, %@%@1 QHb.m. 748k LH), 256 (fdn)= 4'7')2% 3= %85&?}1’&@@]87? 67 (dd,
8. 7Hz, = %d)ééz (1<§Ej %B?#&%%H%?’Zﬁg@a’ f%ﬁé 7Hz, 1H), 6.88 (d, J=7. 5Hz

2H) , and 7 27 (d J=7.5Hz, 2H) - 136 WO 02/ 32377 PCT/ US01/ 42735 EXAVPLE
111 GENERALStI% lsun(ghlle oh0 O 'C(S Of/ N 5 Steps A and B:

Reducti on lizing the thio-ketones pr epar ed in Exanple 39
and enpl oyuﬁvglowm the powdduresietaged In Bednd 60z (Step Sh.ahe matenidl B.266 BExanpl e

110, the f Qj.d)@%%l)%m%q§ tﬂ’@ﬁr@vmﬁ)srsqﬂj’irv@lg converted to its corresponding trans-

isopropyl-dihydrobenzoxathiin adduct after warming from 0 °C to ambient

10 temperature over 4 h 20 min. Purification by silica gel chromatography (one elution
with 10% MeOH/CH-Cl, followed by a second elution with 30% EtOAc/hexane)
afforded the desired product as a white solid. "H 500MHz NMR (CDCl5) ppm(d):
0.98 (d, 3H), 1.02 (d, 3H), 1.29-1.67 (m, 6H), 1.78 (m, 1LH), 2.58 (m, 4H), 2.85 (t,
2H), 3.57 (dd, J=3.7 Hz, J=8.5 Hz, 1H), 4.18 (1, 2H), 4.83 (d, J=8.4 Hz, 1H), 5.02 (s,

15 2H), 6.63-7.46 (m, 12H).

Step F: Debenzylation

Following the procedure detailed in Example 105 (Step D), the material (0.0395 g,

20 0.068 mmol) generated in the previous step was converted to its corresponding frans-
isopropyl-dihydrobenzoxathiin product. Purification was accomplished by silica gel
chromatography using 10% MeOH/CH,Cl, as the eluant. 'H 500MHz NMR(CDCls)
ppm(3): 0.98 (d, 3H), 1.02 (d, 3H), 1.29-1.67 (m, 6H), 1.78 (m, 1H), 2.58 (m, 4H),
2.85 (t, 2H), 3.57 (dd, J=3.7 Hz, J]=8.5 Hz, 1H), 4.18 (t, 2H), 4.83 (d, J=8.4 Hz, 1H),

25 6.48-7.29 (m, 7TH); MS m/z 414 (M™).

EXAMPLE 113
PREPARATION OF
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10 Trans-cycl ohexyl derivative: 'H 500Mi NWVR(CDCI3) ppm(6): 1.14 (d, 18H),
0.98- 1.8 (m 14H), 3.37 (dd, J=2.5Hz, 8.1Hz, 1H), 5.01 (s, 2H), 5.05 (d,
J=8. | Hz, WeH2/3B76- 7.44 (m 12H). Trans-cycl opentyl deri vR€TA801/42F35500MHz
NVR(CDC13) ppm(6):1 14 (d, 18H), 1.28- 15 1.9 (m 12H), 4.53 (m 1H), 4.93
(d,1H), 5.01 (s, 2H), 6.6-7.43 (m 12H). Step C Desilylation Utilizing the
t rans-di hydr obenzoxathiiins prepared in the previous step and enpl oyi ng

the procedure outlined above in Step B of Exanple 105, the follow ng
conpounds 20 were prepared: Trans-cycl ohexyl phenol: '"H 500MHz NMR( CDC13)
ppm(6):1.0-1.8 (m 11H), 3.3 (m 1H), 5.05 (s, 2H), 5.1 (d, 1H), 6.6-7.44
(m 12H). Tg@psycyighaprgntyl phenol: ' H 500MHz NVR( CDC13) ppm(8) H)l 29-2.0(
m 9H), 3. 25 , J=5.7Hz, 7.6Hz, 1H), 4.95 (d, J=7.6Hz, 1H), 5.02 (s,
(2H), ED 6-7. glo(wg E@m?wﬁwfﬂlﬂmdwf%g@w PerPiosay) the7gmromtidorselauet sunobu
reaction: Woid3izigng. Strhhaol)roamﬂtdﬂhwﬁkmbﬁlﬂmxaishil'yliat’é:dpfﬂ’@ﬂﬁbﬁti@r ied in the

d d tl b i t C of
Banl o 105 R A e e é‘g%gmgfﬁv@% o M shahe fedad eyl onexy!
adduct: 1 I-PISO@IWB&IMMR(VCDJ@ SQQMBZ)NMIUCD@O(WQ(‘DYHWZS HI)ZB(SgnO%%?dQH)S 2.84
2H), 3. ’ ?g-gi S
\(]2]7. 8I|:|)|z, 11@)7’,1@ %%8 H? 499 (%—i) T?g?]g cycl'opentyl adduct: 'H 500MHz
NMR( CDC13) ppm(8): 12920(m 15H), 2.58 10 (m 4H), 2.84 (m 2H), 3.55
(m 1H), 4,§{g§3 e&@t’oné 94 (d, J=7.3Hz, 1H), 5.0 (s, 2H), 6.6-7.72 (m

12H) . Ste tion: Uilizing the trans-dihydrobenzoxathiiin
adduct s Opr e%a}oé\dng Wetph@eglflr@\gugu@dgp &pamplg 112 (Step B), the material (0.8009 g,

1.1 mmol) isolated in Step A above was reduced to its corresponding alcohol and
used without further purification in the next step. 'H 500MHz NMR(CDCl3) ppm(0):
0.98-1.30 (m, 49H), 1.90 (m, 1H), 2.92 (dd, 1H), 4.59 (d, 1H), 5.05 (q, 2 H), 6.47-

7.43 (m, 12H).

15
Step C: Desilylation
Following the procedure outlined in Example 112 (Step C), the material (0.022 mmol)
isolated in Step B above was deprotected to afford the desired product which was
used in the next step without purification.

20

Step D: Cyclization

Following the procedure outlined in Example 110 (Step B), the material generated in
the previous step was converted to its corresponding trans-dihydrobenzoxathiin after
stirring for 22 h at ambient temperature. Purification by silica gel chromatography

25 using 30% EtOAc/hexane as the eluant afforded the desired product as a colorless oil.
'H 500MHz NMR(CDCl5) ppm(d): 0.98 (d, 3H), 1.03 (d, 3H), 1.79 (m, 1H), 3.45 (dd,
1H), 4.98 (d, 1H), 5.02 (s, 2 H), 6.59-7.46 (m, 12H); MS m/z 393 (M").

Step E: Mitsunobu reaction
30 Following the procedure detailed in Example 105 (Step C), the material (0.008 g,

0.020 mmol) generated in the previous step was converted to its corresponding trans-

isopropyl-dihydrobenzoxathiin adduct after warming from 0 °C to ambient
temperature over 6 h. Purification by silica gel chromatography using 10%
MeOH/CH,Cl, as the eluant afforded the desired product as a pale yellow oil. 'H
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15 enpl oying the procedure outlined above in Step D of Exanple 105, the
follow ng conpounds were prepared: Trans-cyclohexyl adduct: 'H 500MHz

NVR( CDC13yopps38) : 1.0-1.8 (m 17H), 2.58 (m 4H), 2.86 (PCT/PH)1/4233533 (m
111), 4.16 (m 2H), 5.08 (d, J=7.8Hz, 1H), 6.4-7.23 (m 711). 20
Trans-cycl opentyl adduct: 'H 500MHz NVR(CDC13) ppm(8):1.29-2.0 (m 15H),
2.68 (m 411), 2.94 (m 2H, 3.51 (m 1H, 4.2 (m 2H), 4.95 (d, J=7.4Hz,
1H), 6.45-7.31 (m 7H). 25 EXAMPLE 112 PREPARATIONCF HO S )"", Obi N -

138 WD 02/ P& g t f
the isopr Oz%ﬁ)&/thl-‘ll 0- ke@gﬂiﬁ@)% 65§(d%6i§’7i m '3?13 0 99 ?6% i Bﬁqéx% b IeOn °
in distil I TR 208 ) 4 Wl)aaéﬁﬂdféd%ﬁléﬁ |J1—=18 %Pherlal) 4018 (t52f(ID 0183 g,
0.20 mmol ) Lfgﬂd)weglvhy, '[HF)’SQ!)I(SOQSQ86MQ7@6@@ After 35 mn.

anot her equi val ent of TIPSCl was ded to drive the reaction to corrpl etion.
The reaction was partitioned between Et OAc and ice/H20, and the organic
| ayer was Slvaysﬁeﬁ)ewmzhlabbxh ne, dried over Na2SO4, and concentrated in vacito

w thout furthigr bl Bttt 1 P Ee TR Rt e P s s ol of e
crude produt®l1q @m&@)?oemnmlte)d iptiepae edus ﬁeLStveep cAnehpdedo itm coliresspphdiegltraiHE (1
m.) was addegh8pdi-dhgRbsELOM FHBRY - IS AFod WasTddBohBrishRd B sitka e Mol )
chromatography using 10% MeOH/CH,ClI; as the eluant. '"H 500MHz NMR(CDCl5)
10 ppm(d): 0.98 (d, 3H), 1.02 (d, 3H), 1.49-1.70 (m, 6H), 1.75 (m, 1H), 2.61 (m, 4H),
2.85 (t, 2H), 3.41 (dd, J=3.8 Hz, J=8.3 Hz, 1H), 4.18 (t, 2H). 4.96 (d, J=8.2 Hz, 1H),
6.43-7.26 (m, 7TH); MS m/z 414 (M").

EXAMPLE 114
15 PREPARATION OF

Following the procedure outlined in Example 16 and using 0.36g (2.5mmole) of 1,2-
benzenedithiol, purchased from Aldrich, 221mg (ca 20%, impure) of desired product

20  was obtained after silica gel chromatography using EtOAc/hexane (1/5) as eluant.

EXAMPLE 115
PREPARATION OF
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at 0 C under N2. The reaction m xture was stirred for 20 mn. before
partitioning 15 between Et OAc and ice/ H20. The organic | ayer was further
washed wiwdonsasne, dried over Na2SO4, and concentrat ed i PCTESO427350 Qi ve
the desired product. The crude naterial was used in the next step w thout
further purification. 'H 500MHz NWVR(CDC13) ppm(6): 0.90-1.40 (m 49H),
1.69 (m 1H), 3.10 (dd, 1H), 4.60 (d, 1H), 5.05 (s, 2 H, 6.70-7.50 (m
12H). 20 Step C. Desilylation To a solution of the material (0.097 mmuol)
prepared in the previgus st@ep in distilled THipEl nl) was added AcCH
(0.018 ni, 0.32 nmol 0 C under N2fo fed by the addition ¢gF 3

sol ution of FBAR (0 29 ni #ly. After 15 mn, @
reaction art i t| oned bet wee OAC and i ce/sat. NaH Th orY gani c
| ayer was Wast prine, dr QVEY/ S04, and con s

vactto. Purificatio silica gel chro graphy usi ng 40% A
as the eluant affordeé ¢ desired produ asHa yel | ow foam 1H S&
NVR(CDCl 3) ppm(g): 0.92 (d, 3H), 0.98 (d, 3H, 1.59 (m IH C 2.86 (dd
1H, 4.62 (d, 1H, 5.02 (q, 2 H, 6.77-7.45 (m 30 12H). Step D
Cyclization Follow ng the procedure outlined in Exanple 110 (Step B), the
material (0.0366 g, 0.089 nmol) generated in the previous step was
converted to its corresponding trans- 35 di hydrobenzoxathiin after stirring
for 5 h 15 mn. at anbient tenperature. 139 WO 02/ 32377 PCT/ US01/ 42735
Purificati anilbynsithd paocgelrecho@nBkagplaphy Uslinng (SO Bf%eﬁlh&xarw tageet he

el uant afforded the desired product as a white solid. '1-1

NMVR( CDCl 3) ppftets) €A B o il 3l W@swewsomd aflteveurcfhﬁatlmby %11@3‘7g‘fldd

‘é 2377H516 %‘lr?lﬁm%t%glaptﬁllwitp\ 104 B Athexaks8- 4 Hz, 1H), 5.02 (s, 2 H),

EXAMPLE 116

10 PREPARATION OF
B TFA
Step A

The thiin obtained from Example xx was coupled with 1-piperidineethanol using the
15  procedure described in Example 71 (Step A). After purification by silica gel

chromatography using 3% MeOH/CH-Cl, as eluant, the desired adducts were

obtained as a mixture.

Step B

The adducts from Step A were desilylated using the procedure described in Example
20 71 (Step C). The desired product A was separated by HPLC (Meta Chem Polaris C

184.6x50, 5 micron: gradient 5 to 75% of acetonitrile on Reverse Phase Column) as a

white solid. A: "H NMR (400 MHz, CD-0OD) & (ppm):7.2 (m, 2H), 7.1 (m, 2H), 6.9
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5 Step E© Mtsunobu reaction Follow ng the procedure detailed in Exanple
105 (Step C), the material (0.0266 g, 0.068 nmol) generated in the

previ ous Ve0 ep323at converted to its correspondi ng trans- PCT/US01/42735

i sopropyl -di hydr obenzoxat hiin adduct after warming fromO C to anbient 10
tenperature over 4 h 20 mn. Purification by silica gel chromatography (one
elution with 10% McOH CH2Cl 2 fol |l owed by a second elution with 30%

Et OAc/ hexane) afforded the desired product as a white solid. 'H 500VHz
T%R( CZDCég) ((HPVB(I—@M 8é91 Qﬁ (@ss gﬁbﬂ) 492(@0'%1?'2% (rh: 2 3566@)1 QI%H§H>?_6HTI 8 (m
(t, 2H), 4.8BY. (%d) (bd £ HY, IHZ)S (im)’)ﬁ)smzm siH): 15Mes Hyz @46(34*3 4ﬁ dmNm:m)

Step F: Debenz atl on Follow ng _the procedure d |l e 105 (Step
D), the Tt @py M Hy. 610885 ggbpﬁd 0068 Hibl’y (@éﬁé@a? écﬁdwﬁk ﬁéﬂfﬁe@ﬂbé@ step

was convertgd, ORI ndi, 11$0RI I athj in

pr oduct . PU(I’%I f%{gaété gin msﬁgggglop ?93%63[}%?/ SI_?) ?cﬁ%élﬁﬁﬁﬁso ?o ﬁ@pﬁ;ﬁ usi ng
10% McOBJ CHRCH 2H)s | 8Hen, éHyant MS H1/5O{WHM*NNR( CDC13) ppm(6): 0.98 (d, 3H),
1.02 (d, 3H), 1.29-1.67 (m 6H, 1.78 (m 1H, 2.58 (m 4H), 2.85 (t, 2H),
3.57 (dd, J=3.7 Hz, J=8.5 Hz, 1H), 4.18 (t, 2H), 4.83 (d, J=8.4 Hz, 1H),
25 6.48-7. Z@SSQ offdgs M5 mz 414 (M+). EXAWMPLE 113 PREPARATION OF S HO O

301 O~ N 2/ 32377 PCT/ US01/ 42735 Step A: Silylation
The utility of the compounds of the instant invention can be readily determined by

methods well known to one of ordinary skill in the art. These methods may include,
10 but are not limited to, the methods described in detail below.

Estrogen Receptor Binding Assay

The estrogen receptor ligand binding assays are designed as
scintillation proximity assays employing the use of tritiated estradiol and recombinant

15  expressed estrogen receptors. The full length recombinant human ER-oc and ER-f
proteins are produced in a bacculoviral expression system. ER-ol or ER- extracts are
diluted 1:400 in phosphate buffered saline containing 6 mM o-monothiolglycerol.
200 pL aliquots of the diluted receptor preparation are added to each well of a 96-well
Flashplate. Plates are covered with Saran Wrap and incubated at 4 °C overnight.

20 The following morning, a 20 ul aliquot of phosphate buffered saline
containing 10% bovine serum albumin is added to each well of the 96 well plate and
allowed to incubate at 4° C for 2 hours. Then the plates are washed with 200 ul of
buffer containing 20 mM Tris (pH 7.2), 1 mM EDTA, 10% Glycerol, 50 mM KClI,
and 6 mM o-monothiolglycerol. To set up the assay in these receptor coated plates,

25  add 178 ul of the same buffer to each well of the 96 well plate. Then add 20 ul of a
10 nM solution of *H-estradiol to each well of the plate.

Test compounds are evaluated over a range of concentrations from
0.01 nM to 1000 nM. The test compound stock solutions should be made in 100%
DMSO at 100X the final concentration desired for testing in the assay. The amount of

30  DMSO in the test wells of the 96 well plate should not exceed 1%. The final addition
to the assay plate is a 2 ul aliquot of the test compound which has been made up in
100% DMSO. Seal the plates and allow them to equilibrate at room temperature for 3
hours. Count the plates in a scintillation counter equipped for counting 96 well plates.
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Fol I owing the procedure outlined in Exanple 112 (Step A), the

i sopropyl -thio-ketone (0.6314 g, 1.5 nmol) generated in Exanple 40 was
silyl at edvoPusa3ft cation by silica 5 gel chromatography usPOyUS@%42735

Et OAc/ hexane as the eluant afforded the desired product as a yellow oil.
'H 500M+z NVR(CDC13) ppm(8): 0.98-1.30 (m 49H), 2.35 (m 1H), 4.38 (d,
1H), 4.99 (g, 2H), 6.33-7.79 (m 12H). Step B: Reduction 10 Foll ow ng the
procedure outlined in Exanple 112 (Step B), the material (0.8009 g, 1.1
mmol) isolated in Step A above was reduced to its correspondi ng al cohol and

used w t hout, further lﬁl’i fication in the next step. 'H 500MHz NVR(CDC13)
ppn( 6) : O.Mpﬁﬁ—agéﬁéﬂl 90 (m 1H), 2.92 (dd, 1H), 4.59 (d, 1H),
5.05 (q, 2 H), 6.47- T %80(/11&&5021;&@(1 >V Sy Rlﬁt ﬁ%sap%?bgélﬁ?df%&nElelL%%:&)g the
rocedure outlined e 1l the materia no

Psol ated i n'"St'&p® C%EEB'\?QS\[%B rcoﬁ‘?é’&gg%? ‘E“B“e‘a‘flFIS‘i‘SdIth[ﬁé/“ae@Bfﬁ@d])pr oduct
whi ch wes asedatied withexcnexitatesitb@pe vésbipoivh aﬁdllf(blfﬂaﬁaﬁl Bﬁth tH@BS‘HB@ndDbone

e rar ! o oo ithat DR B BGE st bR L AR B Pl P omel

mat eri al gener revious s ndi ng
t rans- di hydvebenpessahinich rraﬁmeause s"lfher@‘l/)igizﬁ ayssBAs rthemnrar}iai entivd sssper at ur e.

Puri f t I orhS| 9 e as the
el uant ot T ordeg the G Il AP Lo RS O A L RER OB R

NVR( CDC13) ﬁﬁml% engtigggn Q)gpvegtp_‘)g esfrogen- @Qflmg]qy bone lpgs. (m 1H), 3.45 (dd,

1H), 4.898 (d, 1H), 5.8Zaf& -Dawky ,ferﬁalégatZaé&i(ﬁ Bimckdhd are W Xd #n3A3théM ) . Step

(stop O tAENREY il 3y Soe 8‘* N R I
step was cofverduad. tLbltlleatsd slomr-@500nad algndronatasreated (.003 mg/kg s.c., g.d.) or
I'7-B-estradiol-treated (.004 mg/kg s.c., q.d.) groups are included as positive controls.
Test compounds may be administered orally, subcutaneously, or by infusion through
15 subcutaneously-implanted minipump. Before necropsy, in vivo dual labeling with
calcein (8 mg/kg by subcutaneous injection), a bone seeking fluorochrome, is
completed. At necropsy, blood, femurs, a vertebral body segment, and the uterus, are
obtained.
The routine endpoints for the OVX Rat Assay include assessments of
20 bone mass, bone resorption, and bone formation. For bone mass, the endpoint is
BMD of the distal femoral metaphysis, a region that contains about 20% cancellous
bone. The vertebral segment, a region with ~25% cancellous bone may also be used
for BMD determination. The BMD measurement is made by dual energy x-ray
absorptiometry (DXA, Hologic 4500A; Waltham, MA). For bone resorption, the
25 endpoint is urinary deoxypyridinoline crosslinks, a bone collagen breakdown product
(uDPD; expressed as nM DPD/ nM creatinine). This measurement is made with a
commercially available kit (Pyrilinks; Metra Biosystems, Mountain View, CA). For
bone formation, the endpoints are mineralizing surface and mineral apposition rate,
histomorphometric measures of osteoblast number and activity. This measurement is
30 done on 5um sections of the non-decalcified proximal tibial metaphysis, using a semi-
automated system (Bioquant; R&M Biometrics; Nashville, TN). Similar endpoints
and measuring techniques for each endpoint are commonly used in postmenopausal
women.
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i sopropyl - di hydrobenzoxat hiin adduct after warmng fromO C to ambient
tenperature over 6 h. Purification by silica gel chronmatography using 10%
McOH CH v 82/387t he el uant afforded the desired product aBCHUp@l£73tl | ow
oil. "H- 141 WD 02/32377 PCT/US01/ 42735 500MHz NWVR(CDC13) ppm(s): 0.98
(d, 3H), 1.02 (d, 3H), 1.29-1.67 (m 6H), 1.79 (m | H, 2.58 (m 4H),
2.81 (t, 21-1), 3.50 (dd, J=3.8 Hz, J=8.3 Hz, | H), 4.18 (t, 21-1), 4.97
(d, J=8.2 Hz, 1H), 5.01 (s, 2 H), 6.59-7.46 (m 12H). 5 Step F:

Debenzyl at i pa EQJiésomb N wdhe s Qeedure detailed in Exanple 1,05 (Step D),
the materia : : : generated.in the previous step was
converted to its corrg@ﬁ%‘ﬁ?ﬁlgﬁljletyr‘a‘ﬁ%éS P?‘&é%@ﬁ@ﬂ‘gfﬂl‘&y?ﬁ%gé%wlﬁth| in

product. Pugubtilaaddusly div@@d ﬁﬁB@ﬂWbbL&h@@Fbﬁé é:s]ehlclavglﬂlon GfonrBLEgr aphy using

% McOH CH(Cl he 0.98 (d,
10/ Mi 02 (é%péias tyio ‘Egﬁ‘ﬁ;é ‘(“rﬁlo “‘% %Q?DC]% jh V%P @n% éﬁome 2.85
(t 2H) ,5 3. @fth (ejd ratd wBreBeuzanizkd8yith d‘dzbonld-lt)mddaﬂ.thk(eh bl@}@sanﬁ)l&&eﬁd J=8.2

Hz, 1H), olﬂ%ngd Zﬁafr‘g& {ezg%io{%@ol@téoﬁ\%éer OC% d ﬁX@NPH%I sééﬁ')les]wﬁ PREPARATI ON

OF O PsS O HO ) ure ou nple 16 and

usi ng 0. 3690%72?@%*&’éyalb’ﬂelq@lesﬁ‘é%z@ﬁé@lftahi?@l<1tS framchiased from AI dr| ch,

221nmg (ca 20% inpure) of desired product 20 was obtained after silica gel
' t. EXAMPLE 115 PREPARATI ON

(af;romat ogr%_J/JEIst? E)%%%I/] ent %1oel\1ferat105 Asasszlyel uan

10 MCEF-7 cells (ATCC #HTB-22) are human mammary gland
adenocarcinoma cells that require estrogen for growth. The growth media (GM) for
the MCF-7 cells is Minimum Essential Media (without phenol red) supplemented
with fetal bovine serum(FBS) to 10%. The FBS serves as the sole source of estrogen
and this GM supports the full growth of the cells and is used for the routine growth of

I5  the cell cultures. When MCF-7 cells are placed in a media in which 10% Charcoal-
Dextran treated fetal bovine serum (CD-FBS) is substituted for FBS, the cells will
cease to divide but will remain viable. The CD-FBS does not contain detectable levels
of estrogen and the media containing this sera is referred to as Estrogen Depleted
Media (EDM). The addition of estradiol to EDM stimulates the growth of the MCE-7

20 cellsin a dose dependent manner with an ECso of 2pM.

Growing MCF-7 cells are washed several times with EDM and the
cultures then maintained in EDM for a minimum of 6 days in order to deplete the cells
of endogenous estrogen. On day 0 (at the startof the assay), these estrogen depleted
cells are plated into 96-well cell culture plates at a density of 1000 cells/well in EDM

25 inavolume of 180ul/well. On day 1 test compounds are diluted in a 10-fold dilution
series in EDM and 20ul of these dilutions added to the 180ul of media in the
appropriate well of the cell plate resulting in a further 1:10 dilution of the test
compounds. On days 4 and 7 of the assay, the culture supernatant is aspirated and
replaced with fresh EDM and test compound dilutions as above. The assay is

30 terminated at day 8-10 when the appropriate controls reach 80-90% confluency. At
this point, the culture supernatants are aspirated, the cells washed 2X with PBS, the
wash solution aspirated and the protein content of each well determined. Each drug
dilution is evaluated on a minimum of 5 wells and the range of dilution of the test
compounds in the assay is 0.001nM to 1000nM. The assay in the above format is

35  employed to determine the estradiol agonist potential of a test compound.
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-142 WD 02/ 32377 PCT/ US01/ 42735 OTIPS OTIPS OTIPS S a S S(XS 11 OH OH
90H A B C5 Uilizing the procedure from Exanple 44, 121ng (80% of a

m xture o¥OoOhswE7 products (A: B: C=1: 0.1 : 0.25) weerisal/arisd after
purification by silica gel chromatography with 10% Et QAc/ hexane. EXAMPLE
116 10 PREPARATION OF / CHOH S| oc:xi 0 0 ""~No A TFA B TFA Step A The
thiin obtained from Exanpl e xx was coupled with 1-piperidineethanol using
the 15 procedure described in Exanple 71 (Step A). After purification by
silica gel chromatography using 3% McOH CH2Ch as el uant, the desired

cgducts vere (POt 10 a8 S LIS B e B IR MRS RS BB & e
desired prodddt7 felivase separiaidid FIYMHBL Cniidetuan &he duyRolTéen on Gay 084 .thx 50, 5
mcron: gr asqgujtegit thg agsgy),?ﬁ%%ggstl%%gﬁ 89}51&%&1 lccﬁlsoai}]e ﬁeﬁye%lri R d?)h\ggﬁ} Cec]\PéLH{Lrlp as a
5  plates at a density of 1000 cells/well in EDM in a volume of 180ul/well. On day 1 the

test compounds in fresh media containing 3 pM estradiol are applied to the cells. On

days 4 and 7 of the assay, the culture supernatant is aspirated and replaced with fresh

EDM containing 3 pM estradiol and the test compound. The assay is terminated at

day 8-10 when the appropriate controls reach 80-90% confluency and the protein

10  content of each well is determined as above.

Rat endometriosis model

Animals:
Species: Rattus norvegicus
15 Strain: Sprague-Dawley CD
Supplier: Charles River Laboratories, Raleigh, NC
Sex: Female Weight : 200 — 240 gram

Rats are single-housed in polycarbonate cages and are provided
20  Teklad Global Diet 2016 (Madison, WI) and bottled reverse osmosis purified H20 ad
libitum. They are maintained on al2/12 light/dark cycle.

Rats are anesthetized with Telazol™ (20 mg/kg, ip) and oxymorphone
(0.2 mg/kg sc) and positioned dorsoventrally on a sterile drape. Body temperature is
maintained using a underlying circulating water blanket. The surgical sites are shaved

25  with clippers and cleaned using three cycles of betadine/ isopropyl alcohol or
Duraprep® (3M). The incisional area is covered with a sterile drape.

Using aseptic technique, a 5 cm midline lower abdominal incision is
made through the skin, subcutaneous and muscle layers. A bilateral ovariectomy is
performed. The left uterine blood vessels are ligated and a 7 mm segment of the left

30  uterine horn is excised. The uterus is closed with 4-0 gut suture. The myometrium is
aseptically separated from the endometrium and trimmed to 5X5 mm. The trimmed
section of the endometrium is transplanted to the ventral peritoneal wall with the
epithelial lining of the segment opposed to the peritoneal wall. The explanted
endometrial tissue is sutured at its four corners to the body wall using sterile 6-0 silk.

35  The abdominal muscular layer is closed using sterile 4-0 chromic gut. The skin

- 147 -



white solid. A "H NWR (400 MHz, CD3OD) b (ppm:7.2 (m 2H), 7.1 (m 2H),
6.9 -143 WD 02/32377 PCT/US01/ 42735 (m 2H), 6.8 (m 4H), 6,55 (d, 2H)
4.75 (m woip2/32878 (m 2H), 3,6 (br d, 2H), 3.5 (m 21-1)pCBUS042r3st, 2H),
1.95 (m 211), 1.8 (m 4H); (Ms nlz 464 (M), B: i HNWR (400 MHz, CD30D)
6 (ppm: 7.4 (m 2H, 73 (m 2H), 7.1 (d, 2H), 6.95 (d, 2H), 6.8 (d, 2H
6,6 (d, 2H), 4.3 (br t, 2H), 3.6 (br d, 2H), 15 (br t, 2H), 3.05 (br t,
2H), 2.0 5 (br d, 2H), 1,8 (m 4H); ); MS mz 462 (M). Assay Methods The

utility of lmglosaqm%wzﬂ%n@fsté h@sﬂdnﬁésa@axowams' oM EAR d@edaty%ﬁg'ulnXd det er mi ned
by methods well known to one of ordinary skill In These net hods

may i ncl ude'eleaaﬁoeSHageranaf‘émheﬂncrwm Beseagsh af hAéanh‘ft“h%ag ”é/é@]é‘?tr HEdl4tiedet ai |
b ndi ng S5SauS A& Hasie SB"“’@WPMaﬁ"ﬁ“i%‘?’éﬁ‘mﬁﬁ?ﬁ?@@iﬁ“w'“""‘Pﬁy. g
Phe ueg of AT SEuliT 2k S ETe 4Rl Plblip ra TR R B e B o

recept ons. GﬁﬁTI@MﬂDSe&gﬁ@drEﬁmnbnnamﬂsthmnmEﬁHﬁnahddEEb#ﬁp@nml@yms are
produced i %,B?s%gb&\éwea'mgrg (GRS SL IR R Percogﬁm% SikLgets are

diluted 1:4 ate he contal ni
a- nonot hi ollmdyﬂélélbeqi for 32\®@3kli al i quots of the diluted receptor preparation

are added to each weltyef w@el%@ﬂé’?hhns Fn@tRl Atk endbAESRI BERe GAY &RGHIWM Th
Saran Wap and i ncubat gﬁd at 4 ' over ni ght, 20 The foll ow ng nprning, a 20

ul aliquot ‘Bﬁde’ﬁﬂﬁ’@s‘ﬁﬁ%ﬂt PBLReTRY éﬂngéﬁ;qpﬁé Surgisat sif el’ﬁ‘ﬁ@“”f@%%&\ﬁ%@%‘éfﬂ?ﬁ
al bum noi s eﬁ@dﬁhdlst@aﬁlaﬁ—:h f@\i&érbft@iﬁce@hﬁc&&nmel argd ﬁtn@ea@ﬂﬂdd watdhl calgds bed | ncubat e

at 4 C for Then | at vvashed ul uf f er
cont ai ni ng IEE)OI hea lj-‘t I?Jef%% ﬁ%‘laAe r%}fn %&Smdﬁéo%&l\ﬁ“aéf}e and 6

mVl a- nonot mOdb@Ita/@eatelsmszm asgtlgeu@(pdm vakisaeypeir grqu}pese recept or coated
plates, 25 add 178 ul DRJfg &h’@hlé%(%ngHgftl%at[ﬁé?lt %qﬁnm\’g%l (Jne(?ifay Bﬂ&vtvg{jféegbét Eleat €.

Then add 20 ul of a 10°nM tion Hestradiol to eac
pl ate. laparotomy and continued for 14 days. Body temperature is recorded every other day

15 at 10:00 am using the BMDS scanner.
At the end of the 14 day treatment period, the animals are euthanized
by CO; overdose. Blood is collected by cardiocentesis for circulating estrogen levels.
The abdomen is opened, the explant is examined, measured, excised, and wet weight

is recorded. The right uterine horn is excised, and wet and dry weights are recorded.

20
Pharmaceutical Composition
As a specific embodiment of this invention, 25 mg of the compound
from Example 71, is formulated with sufficient finely divided lactose to provide a
total amound of 580 to 590 mg to fill a size 0, hard-gelatin capsule.
25
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Test conpounds are eval uated over a range of concentrations from 0.01 nM
to 1000 nM The test conpound stock sol utions should be nade in 100% DVMSO
at 100X tweoi/823a1 concentration desired for testing in thRCEES@Y4273Bhe
anount of 30 DMSO in the test wells of the 96 well plate should not exceed
1% The final addition to the assay plate is a 2 ul aliquot of the test
conpound whi ch has been nmade up in 100% DMSO. Seal the plates and all ow
themto equilibrate at roomtenperature for 3 hours. Count the plates in a
scinti || atign CcolNELAaeY RPred for counting 96 well plates. - 144 WO

02/ 32377 PCT/ US01/ 42735 Oyariectom zed Rat Assay In the ovariectom zed
(OVX) Rat Assay, estrogen-deficiency is used to induce cancell ous
osteopenia (e.g. |owjhone Aip@painddgnsd toymhlBMD; mg/cnP]), 5 associated with
accel erated bone resorption and formation. Both the BVMD and bone
resorption/formation out comespar e used to nodel the changes in bone that
occur as wonen pass through nopause.. The OVX Rat Assay is the principa
in vivo assay used by df j ¢t ¢ and industrial |aboratories
studying the efficacy of ne entities in preventing
estrogen-deficiency bone_J -Dawl ey fenmal e rats aged 6-8
nonths are OvXd and, within , dfted on treatnment for 42 days
with vehicle or nmultiple doseg*of test oRpPOoUNdH ngzggted sham OvX and

al endronate-treated (.003 ng/kg s.c., ¢.d.) @r 1?-B-estradiol-treated
(.004 nmy/ kg s.c., q.d.) groups are included as positive controls. Test

fﬁrmouR@i 5@%6@@ tmd@pk&uam@ él’é@hdhﬁndeﬁjéh@éﬂt@%%@?@ﬁYﬁorrpfhe@’odpnf usi on dual
roug subcut ane Vir n . CHORS ivo dua
| abeling with calce%ﬁﬁ%g”#gﬁﬁﬁﬂkéggg%%gggﬁggj§§Fﬁ?§%Fﬁb§¥gEé“%ggg$5eeking
fluorochrome, is corfpHiyned. CAg chdes!bpyly phbhdoterbantihstereeydiant, éBizat  body
segment, and the ut ersig6, @ldken ABf 8§ Hhioltigodyab N§assIdeeL AL SchOt | the OVX

Rat Assay include assessnents of
alkyl, -COC]_5 alkyl, -CONZ2, -SO2NZ», and -SO2C |5 alkyl,

10 wherein said alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, phenyl,
heteroaryl, heterocyclical groups can be optionally substituted with C|.-

5 alkyl, C3.8 cycloalkyl, CF3, phenyl, heteroaryl, heterocyclical, -ORO,
halogen, amino, CJ.5 alkylthio, thiocyanato, cyano, -CO2H, -COOC]| .-
5 alkyl, -COC] -5 alkyl, -CONZ2, -SO2NZ2, and -SO2C|5 alkyl;
15  RSis selected from the group consisting of C].5 alkyl, C3_8 cycloalkyl, C2-5 alkenyl,
C2-5 alkynyl, C3.8 cycloalkenyl, phenyl, heteroaryl, heterocyclical
groups wherein said groups can be optionally substituted with C.5
alkyl, C3.8 cycloalkyl, CF3, phenyl, heteroaryl, heterocyclical, -ORO,
halogen, amino, C|.5 alkylthio, thiocyanato, cyano, -CO2H, -COOC .-
20 5 alkyl, -COC] .5 alkyl, -CONZ2, -SO2NZ>, and -SO2C| 5 alkyl;
X and Y are each independently selected from the group consisting of oxygen, sulfur,
sulfoxide and sulfone;
RO is selected from the group consisting of hydrogen, C|_5 alkyl, benzyl,
methoxymethyl, triorganosilyl, C[-5 alkylcarbonyl, alkoxycarbonyl
25 and CONZ2;
Each Z is independently selected from the group consisting of hydrogen, C|-5 alkyl,

trifluoromethyl, wherein said alkyl group can be optionally substituted
with C -5 alkyl, CF3, -OR0, halogen, amino, C|_5 alkylthio.



20 bone mass, bone resorption, and bone formation. For bone nass, the
endpoint is BM of the distal fenoral netaphysis, a region that contains
about 20%Wa@amnssit ous bone. The vertebral segnent, a regi PEATASOIM2735%
cancel | ous bone nmay al so be used for BMD determ nation. The BMD
measurenent is nmade by dual energy x-ray absorptionetry (DXA, Hol ogic
4500A; Waltham MA). For bone resorption, the 25 endpoint is urinary
deoxypyri di noli ne crosslinks, a bone collagen breakdown product (uDPD;

expressed as nM DPD/ mMGheas]hre)cobhi sc@@@Eygg@ntcd)@l_ gy Wi th a
comercially avail ablﬁ Ilﬂ\; (g%rﬁg) nks; tra Bi'osystens, Nbuntain View,
CA). For bone format o %’h é ﬁoi"?f{"ss ! -mitk&kal i zi ng surface and

m neral apposition rapehothlWssihanm ﬂh@ﬂ&i{ow@him?%wﬁéqt&th&%ﬁpﬁé ggLy number
and activity. This neasurenment is _30 done on 5m sections of the

non-decal ci fi ed proxi W8FIDET Bi'aIM A APRYOrEd ring #gd HNS 81y -oPHaRBEOB@INS Y St em
(Bi oquant ; R&M Bi omet stbes selbtsiiiohl e gidNp.cofisid g2df cRRObNesn, salfdr, measur i ng

techni ques for each endpojnt are conmonl.y used.jn postnmenopausal men. -
145 WD 02/ 32377 PCT/ USON 9 3s el S‘@Bf{@g}aé%l‘”ﬁg\ﬁéﬁﬁ?ﬁ@g&%&mdtgg?
Spr ague- Dawl ey rats (& dgbe cgbouplonweif ghidmy gabobt op6O: wesnbstitstad ovitlaneous| y
dosed with conpounds e tbhige@E@s8RlenisR¥REEH AonMine SRONEDnkiRinPs Py kene
gl ycol for 4 days. A%Equg of g{g%ts Were.dozqed V\%’[P vehicle only. On the 5
fifth day, rats were S hahpzERWERSTLABER: &ilox FU3I TR HIMAIG CHHY: sanpl es
were olit ai ned. Pl asmCOEeCOQT | _shtilybsTenml 5 wikyk -@odsayedSOsNILt hirise
sanples with comrercé%gég g.mﬁle abl e chol esterol determnation kits from
Sigma. MCF-7 Estrogen p"r? ent’ Proliferation Assay 10 MCF-7 cells (ATCC
#HTB- 22) arBadhursnndependanylygelanigd Mmdeie carup ovormatitedl G 1-shdtyl.&pi ©BO,
estrogen for growth. piecdr awti, aedi Ak ; e - .80~ M ni num
Essential Media (wit ho;{lﬁg phgggl ggg) lé%ﬁ)éi’gﬁrlgiytaggﬁ ;Lo eode Y
5 alkyl, - 1-5 alkyl, and -SO2C| -5 alkyl;
15  Each n is independently an integer from one to five;

and the pharmaceutically acceptable salts thereof.

2. The compound of Claim 1 wherein Y is sulfur and X is oxygen

*

and the pharmaceutically acceptable salts thereof.

3. The compound of Claim 2 wherein
R1,R2,R3, and R4 are each independently selected from the group consisting of
hydrogen, C|.5 alkyl, C3.g cycloalkyl, C2_5 alkenyl, C2.5 alkynyl, -
ORO and halogen, provided that one of R2 and R3, is —OH;
25  RYis selected from the group consisting of C3.g cycloalkyl, phenyl, heteroaryl and

heterocyclical groups wherein said groups can be optionally substituted
with -ORO and halogen;
RO is selected from the group consisting of hydrogen, C]-5 alkyl, benzyl,
methoxymethyl and triisopropylsilyl;
30  and the pharmaceutically acceptable salts thereof.

4. The compound of Claim 3 selected from the group consisting
of:
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with fetal bovine serum(FBS) to 10% The FBS serves as the sol e source of
estrogen and this GM supports the full growh of the cells and is used for
the routiweozsswt h of 15 the cell cultures. When MCF-7 cebPCHRUSII2pIsSaced in
a media in which 10% Charcoal - Dextran treated fetal bovine serum (CD FBS)
is substituted for FBS, the cells will cease to divide but will remain

vi abl e. The CD-FBS does not contain detectable |evels of estrogen and the
media containing this sera is referred to as Estrogen Depleted Media
(EDM . The addition of estradiol to EPMstinulates the growh of the MCF-7
20 cells in a dose dependent manper wthyan EC50 of 2pM G owi ng MCF-7
cells are washed sever L 1Tes_wih-EDMand the cultures then maintained
in EDM for a m nimum of 6 @ in order to deplete the cells of endogenous
estrogen. On day O (at the 3 @ e-assay), the strogen depl eted
cells are plated into 96-well cell c e plates |at a| density of 1000
cells/well in EDM 25 in a volunme of 180w Wmd | test conpounds are
diluted in a 10-fold dilution series in EDNM and 204l of these dil utions
added to the 180ul of nmedia in the appropriate well of the cell plate
resulting in a further 1:10 dilution he test conpounds. On days 4 and
7 of the assay, the cu]ture supernat s aspirated and replaced with
fresh EDM and t est con% i NOP above. The assay is 30 term nated
at day 8-10 when the appro e controls reach 80-90% confluency. At this
poi nt, the culture supernatas g ated, the | s washed 2X with
PBS, the wash solution aspirate proteinfcontent of each well
determ ned. Each drug dilution is e ) ipkFmum of 5 wells and
the range of dilution of the test conpoun in the assay is 0.001lnMto
1000nM The assay in the above format is 35 enployed to determ ne the
estradi ol agonist potential of a test conmpound. 146 WD 02/ 32377

PCT/ US01/ 42735 In order to eval uate e..ant agoni st activity of a test
conpound, the MCF-7 cells are maintai in EDM for a mninum of 6 days,

Then on day 0 (at the HO\@S
0
AN ’
O

and the pharmaceutically acceptable salts thereof.

5 5. The compound of Claim 3 of the formula:

(R
R’ =)
R? S A ’
R® O
R’ o (CHa)N@):

wherein R1, R2, R3, and R4 are each independently selected from the group
consisting of hydrogen, C|_5 alkyl, C3-g cycloalkyl, C2-5 alkenyl, Co_
5 alkynyl, -OR0 and halogen, provided that one of R2 and R3 is ~OH:
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start of the assay), these estrogen depleted cells are plated into 96-well
cell culture 5 plates at a density of 1.000 cells/well in EDMin a vol une
of 180ulweb?/323Cn day | the test conpounds in fresh nmedi BCTORMA2AISNG 3 pM
estradiol are applied to the cells. On days 4 and 7 of the assay, the
culture supernatant is aspirated and replaced with fresh EDM containing 3
pM estradi ol and the test conpound. The assay is termnated at day 8-10
when the appropriate controls reach 80-90% confl uency and the protein 10

content of e@aghclelel o HRILHIP RRdisRSs dANogenRaY_samdanebpjiosi s nmodel
Ani mal s:  Speci gs eRattus norL\‘/Begl ch 15 Stralnn tlSp‘pgtggue Dtlvw ey CD

Supplier: Charles R vapthpayoetarlaniésisomapebigh; NC  Sex: Fermal e Wi ght : 200
- 240 gramRatssertedSionglie-doysetkcica fpoh yteagrbonadsiscageshancgear € py ovi ded
20 Tekl ad d obal Diet 2016 (Madison, and bottled reverse osnosis
purified H2O ad i bi#'th hangp. %‘rflélowé?%%%h ﬁléjor%é ‘al2/12 light/dark cycle.
Rats aré arfashri’ensmzcmwememﬁyi@b(az@ﬁwllthe g@@pmghfkq;nglqﬁ)hyalr@gero@lnmlmybne (0.2

ng/ kg sc) and positioned dor ent r al 0 Steril
tenperature is maint & HEE ] s W]?frﬂﬂcié nl"ﬁ rOU|prcélﬂl éﬂa\lf\é SU?SY]BLftSnket
Ithigi ng t hr ee

The surgical sites ar‘éltgﬁ%\via%MSCﬁBat * fﬂﬁ)l@é?“s: QNP Qle%fh
cycl es of betadine/ @R gm,ycl C?A@Ol’@?{bf)l@l’ cAucaprepd, 3¢ shhgli-nci si onal

area is covered with a tlctechnlque abcm

m dl i ne | ower abdom n(:p é@%ﬁﬁ{’ “drrgééagﬁraggh t he skin, subcutaneous
and nusl e layers. A b} b@h%ahd%aﬂr@@mmm@q th@}i‘ﬁxfe%tﬁ@ﬁd ﬂd%e't@lfein uterine
bl ood vessels are ligated an 8ment of t |l eft 30 uierl rte horn is

exci sed. The uterus i9S¢'gs8 OW?F\ 4m%)m UEd Sneu ”%@aw}?}ﬁﬂa Y8
aseptical ly separ at echidmenelehied odahegionp roaidingraf mmbddn taxysx(b sufiar, The

trimred section of t{}ﬁen‘?ﬂg&'ﬁ?%érgmsiaﬁi A AREPLAN B ofBrabddort BB Aled,

peritoneal wall with ‘ ~ )
and the carbon atoms of said ring maybe optionally substituted with

15 one to three substituents selected from the group consisting of C]-5
alkyl, CF3, -ORO0, halogen, amino, C1_5 alkylthio, thiocyanato, cyano,
-CO2H, -COOC] -5 alkyl, -COC| -5 alkyl, -CONV2, -SO2NV?2, and -
SO2C 1.5 alkyl;
Each V is independently selected from the group consisting of C|_5 alkyl, CF3, -OR®,
20 halogen, amino, C|_5 alkylthio, thiocyanato, cyano, -CO2H, -COOC].
5 alkyl, -COC]_5 alkyl, and -SO2C]| -5 alkyl;
Each n is independently an integer from one to five;
Each m is independently an integer from one to four;
and the pharmaceutically acceptable salts thereof.

6. The compound of Claim 5 selected from the group consisting

of:



epithelial lining of the segnent opposed to the peritoneal wall. The
explanted endonetrial tissue is sutured at its four corners to the body
wal | usi mgoereasite 6-0 silk. 35 The abdom nal nuscul ar | apeT/Us&l/42r3ssed
using sterile 4-0 chromc gut. The skin -147 WO 02/ 32377 PCT/ US01/ 42735
incision is closed using sterile stainless surgical clips. A sterile 90-day
sustai ned release estrogen pellet (lInnovative Research of Anmerica, 0.72
ng/ pellet; circulating estrogen equivalent of 200-250 pg/nL) is inplanted
subcutaneously in the dorsal |ateral scapubgr area. A sterile inplantable
progranmmabl e tenperature transponder PTT) (BMDS, Seaford, DE) is

i nj ected subcutaneously inOhedorsoscapular region. The rats are observed
until fully anmbul atory,pand & (ved |t o recover from surgery undi sturbed

for 3 weeks. Three weeks afte '-pr tion of the endonetrial tissue,
Iap-'ot srng as ptit surgical site

the animals undergo a repeat
preparation and technique. The 10 exp a uat ed for graft
acceptance, and the area is neasured with callpers d recorded. The
animals with rejected grafts are renmoved~fromthe study. Aninals are
sorted to create simlar average exp I urre per group. Drug or
vehicl e(control) treatne > 3~te‘ oheqglpay after the second

| apar ot omy and conti nuéd-for Body tenperature is recorded every

other day 15 at 10: 00 am using titg B canner. he end of the 14 day
treatnment period, the aninmals are eut ed by overdose. Blood is
col l ected by cardiocentesis for C|rcul og n vels. The abdonen
i s opened, the explant is exam ned, neasured ex0|se , and wet weight is
recorded. The right uterine horn is e Hand wet and dry weights are

recorded. 20 Pharnaceutgg Cbnpgfltl a specrflc enbodi ment of this
i nvention, 25 ng of the
Y/j/CHa
o
] % s

and the pharmaceutically acceptable salts thereof.

7. The compound of Claim 5 of the formula:

R1
R sI
R® O

R4

(R

>

() <
{
o

- 153 -



fromExanple 71, is fornmulated with sufficient finely divided | actose to
provide a total amound of 580 to 590 ng to fill a size 0, hard-gelatin
capsul e. W8 043870 02/ 32377 PCT/ US01/ 42735 WHAT | S CLAI MECI/USH1/42735A
conpound of the formulal Rl ::: R4/ O (CH20(2)2 5 wherein Rl, R2, R3,
and R4 are each independently selected fromthe group consisting of
hydrogen, Cl1_5 alkyl, C3_8 cycloal kyl, C2-5 al kenyl, C2- 5 al kynyl, C3_8
cycl oal kenyl, phenyl, heteroaryl, heterocycl ical, CF3, - CR6 hal ogen, Cl1_5

A (R %t?°§ozé%r'%‘ 3 P Al ity Mcenyl
t

al kynyl cycl oal kyI PPy K FO"CBh%hiildlkyl Het- é%‘d?'ﬁ)l Yl ie"rlb%y'blq?cal
%r:gupshcanI behopt i onay Jllyyrgxubsiﬂ(t ;kﬁd&dll(Weﬁ Fpl@mde&tr@l &36 of Barft RY &l -@ahikyl ,
pheny et

0 het er oC i.cal no, Cl-5
al kyl thi o, BhISE 8?%;{‘8“ W P %&ﬁwg O‘Edééigehs%ﬁk\%%e -5 al kyl,
- CONZ2, 5- SO2NZ2, and m&RgGin eﬁhﬁlalﬁyltl,m@&ofg'asﬂ - selected fromthe group

consi sting 159%@@&%#&44 he%ﬁe& Y&l k%ﬁpybfhyd%eﬁ“gi ynyl,

C3_8 cycl oal keny eroary Ccﬁll ca ein said
groups can be opti ona:llltw }mld@hlmlfmecbmmtlhﬁ z(ﬁlﬂ 5)R6al kyl, CS 8 cycl oal kyl ,

CF3, phenylrs8 heh&peadent
S e I%hlﬁocyang(% ly sQ18ied ﬁ‘éMpﬂhb%?dugcofg?ﬁmde%lygﬂ)%Qn @%{l (5 P

-0ONZ2, - SC2Nz2, " and %@OS%PWPO O iy g Biog e, ﬁéﬂ@‘é’en%‘%ﬁf
sel ect em from the gr auPOConsalRYl, (GOCT _saaMgecOrsub fF-80pNV2, and -SO2C |5
alkyl;
Each V is independently selected from the group consisting of Cy.5 alkyl, CF3, -ORO,

al kyl

halogen, amino, C].5 alkylthio, thiocyanato, cyano, -CO2H, -COOC ..
5 alkyl, -COC]-5 alkyl, and -SO2C| -5 alkyl;
15 Each m is independently an integer from one to four;
Each p is independently an integer from one to four;

and the pharmaceutically acceptable salts thereof.

8. The compound of Claim 7 selected from the group consisting
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sul foxi de and sulfone; R6 is selected fromthe group consisting of

hydrogen, C f-5 al kyl, benzyl, nethoxynethyl, triorganosilyl, Cl-5

al kyl car womy/323a1 koxycar bonyl 25 and CONZ2; Each Z is i nBepe&tdienrisy
selected fromthe group consisting of hydrogen, C t-5 alkyl,
trifluoronethyl, wherein said al kyl group can be optionally substituted
with C 1-5 al kyl, CF3, -OR6, halogen, amno, Ct-5 alkylthio, -149 WO

02/ 32377 PCT/ US01/ 42735 thiocyanato, cyano, -CO?H, -COOCl-5 alkyl, -COCt-5
al kyl, - CONV2, -SO7NV2, and -S02Cl-5_alkyl; O both Zs and the nitrogen to
which they are attached may be takoget her to forma 3-8 nenbered ring,
said ring may optionaf t sel ected fromthe group

consi sting of carbon,{+px j fur, and nitrogen, wherein said ring may
either be saturated or unséat 3 on atons of said ring
maybe optionally substituted w t h sUl6d14 t uents. sel ected from
the group consisting of Ct-5 alk hal ogen, am no, CJ-5

al kyl t hi o, thiocyanato, cyano, 10 COZH Gl-5 al kyl, -COCl-5 al kyl,
-CONV2, -SO2NV2, and - SQ2C1_5 al kyl; (Each |s |ndependently selected from
t he group consisting of OR6, hal ogen, am no, Cl-5

al kyl t hi o, thiocyanato, : -800C1- 5 al kyl, -COC1-5 al kyl, and
-SC -5 al kyl ; 15 (hch n' i depe dently an i ger fromonetoflve

and the pharmaceutical |y actept ahhe 9a there The conpound of O aim
1 wherein Y is sulfur and X i s oxygen, d the ph t(ﬁhl;;:al | y acceptabl e
salts thereof.

Q.
L o e




20 3. The compound of Claim2 wherein Rl, R2, R3, and R4 are each

i ndependently selected fromthe group consisting of hydrogen, Ct-5 alkyl,
C3_8 cyclwabxgd3;7 C2-5 al kenyl, C2-5 al kynyl, - OR6 and haPOU®R01/42r35vi ded
that one of R2 and R3, is -OH 25 R5 is selected fromthe group consisting
of C3_8 cycl oal kyl, phenyl, heteroaryl and heterocyclical groups wherein
said groups can be optionally substituted wth -OR6 and hal ogen; R6 is
selected fromthe group consisting of hydrogen, CL 5 al kyl, benzyl,

met hoxynet hyl and triisopropylsilyl; 30._angH he pharmaceutically acceptabl e
salts thereof. 4. The compound of C | selected fromthe group

consisting of: - 150 WOHT2/ 7 ( 1/42735 S HOS O NHO\ CS /
O0 HO\ S/ Oand th@r)pharuti cal |y acceptable salts thereof. 5 5. The
conpound of Claim 3 of t'he frauf &

‘7
O 2
OH
HO S ‘\\\©/
taee
ke
OH
HO S ‘\\\©/
teee
0" | | CHs

OH ;
HO S _\\\©/
D)
")
O
O/\/N ]
OH

HO S ‘\\\©
(+) - \C[] CHs
eI
O/\/N ;
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(R”)m R~ RS RZ3ORA 0 i(CH20(Z)2 wherein RI, R2, R3, and R4 are each

i ndependently selected fromthe group consisting of hydrogen, Cl-5 al kyl,
C3_8 cycwabxgds;7 C2_ 5 al kenyl, C?- | al kynyl, -OR6 and haPOU®R01/42r35vi ded
that one of R2 and R3is -OH - 1.51 WD 02/32377 PCT/US01/42735 R6 is
selected fromthe group consisting of hydrogen, C 1-5 al kyl, benzyl,

nmet hoxynmet hyl and triisopropylsilyl; R7 is selected fromthe group sel ected
fromthe group consisting of hydrogen, Cl1-5 alkyl, hal ogen,

trifluoronethyl, and -OR6; 5 Each s_i ndependently selected fromthe
group consi sting of h{_ldr ogen C 1- @ yl, trifluoromethyl, wherein said
al kyl group can be optl1@ng st Hwnth Cl1-5 al kyl, CF3, -OR6,

hal ogen, am no, G -®)al ky 't hi ocyanato, cyano, -CO2H, -COOCl-5 al kyl,
-COC1-5 al kyl, - CONV2, em» Wza 5 l; 10 O both Zs and the
nitrogen to which they are attache be ta together to forma 3-8
nmenbered ring, said ring may optiona oontai atons selected fromthe
group consi sting of carbon, oxygen, sulfur and nitrogen, wherein said
ring may either be saturated or uns ted, and the carbon atons of said
ring maybe optionally syfstituted w 5 one to three substituents

sel ected fromthe gry ggp 6‘2 n 1"6H al kyl, CF3, -OR6, hal ogen,

am no, C 1-5 al kylthi fanap. ano,
CH
/\/I\Q<'l 3
_A@
L,
©\O__/\/N CH,

o L, ‘ON L

HO j
HO S N
b 1)
o~
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-A0'H, -COCC1-5 al kyl, -COC1-5 al kyl, -CONV2, -SO02NV2, and - S02Cl-5 al kyl;
Each V is independently selected fromthe group consisting of Cl-5 al kyl,
CF3, - ORayoo2#e3hal ogen, am no, Cl1-5 al kylthi o, thiocyanatBCT@p@M2735- CO2H,
-000C1- 5 alkyl, -COC1-5 alkyl, and -SO 2C1-5 al kyl; Each n is

i ndependently an integer fromone to five; Each mis independently an
integer fromone to four; and the pharmaceutically acceptable salts
thereof. 25 6. The conpound of Claim5 selected fromthe group consisting
of : -152 WO 02/ 32377 PCT/US01/42735 H K ,\\ OO i HOS OHOI ~I N
OH HO\ S\\\ or HC (+) -FI / 3 -@ HOS ,w v (+) f / ) OH H3C CH3

ao~~ HO S ‘
(+) ) j'r
o

\
D
OH
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and the pharnmaceutically acceptable salts thereof. 7. The conmpound of Caim
5 of the formula: (R7)m R R2 S 11 R3O~ R8)P 5 4 N 153 WD 02/ 32377
PCT/ USO1m@@3R37wherein R 1, R2, R3, and R4 are each i ndependset42y3ssel ect ed
fromthe group consisting of hydrogen, C -5 alkyl, C3-8 cycloal kyl, C7_5

al kenyl, C?- 5 alkynyl, -OR6 and hal ogen, provided that one of R2 and R3 is
-OH, R6 is selected fromthe group consisting of hydrogen, C 1-5 al kyl,
benzyl, 5 methoxymethyl and triisopropylsilyl; R7 is selected fromthe

gr oup sel ected fromthe group consisting of hydrogen Cl-5 al kyl, hal ogen,

trifluoronethyl, and -OR6; RS |s |nd ently selected fromthe group
consi sting of hydr ogen,HQL- 5 K$ 1, \\ hal ogen, am no, Cl-5
H - 10%000 -5 alkyl, -0od-5 al kyl

al kyl t hi o, thi ocyanatq yd
- CONV2, -S2NV2, and @020 b
the group consisting of Cl-5 al kyl,
al kyl t hi o, thiocyanato, cyano, -COZH, yI, COCl 5 al kyl, and
-S0?Cl -5 al kyl ; 15 Each mis independently an integer fromone to four
Each p is mdependently an integer fron one)Ho four; and the
pharmaceutically acceptable salts th
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8. The compound of C aim7 sel ected fromthe group consisting 20 of: -1.54
WO 02/ 32377 PCT/US01/42735 HOS OH ."ICH3 NO/ OH HO\ S +> ~., [/ ~
H3CI, OoOwoeMe37HO S)-,,,/ +> OH3C/,, CH3 phi F/ S, PETHSOIHRTIS O F /|
p~\i ND F S\I\ OH HOOC N3 - 155 WO 02/32377 PCT/ US01/ 42735

o
T

-
-

Qy@

///
O

HO S,
o J
o) g

o

-

P
T
=

HO S
oL
0]

NCH,

®)

Q0
o

o
-
-

HO S
0"
O

@)

i 8
i}
9]
o

A\

/

HO S
o "L
)

o

\_/
Ig T
O

>
E:

©)]

*
T
@)
O w
—/
C}
i?
O
a-

o
T
w

- 160 -



/| OHHOS v~ ON OH HOS-
O'-,-- NOH HOS +) _
0) ,// N®o3BTa S .

,-NCH3 OOH HOSCH3 OOH HOS OiCH3
CH3 CH3

-156 WO 02/ 32377 PCT/ US01/ 42735 HO S OH
v~ ~h OH O PCT/US01/42735
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NCH3 / HO\ S\ H
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32377 PCT/US01/ 42735 FHOS'\: OH oliCH3 NOH FSHOO FO4d HOO

ao-,---0"jICH3 FHOS\\ aCH FHOS\ OH (+) pig NCH3 - 158 WO
/
| OF WwomiBBOo/ S\ FO1n~N OF PCT/US01/42735
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HOS\~\ CH F\ O/ o~N9 159 WD 02/32377 PCT/US01/ 42735 OH HO\ S (+)
,CH3 0/ NCH3 OHHO\ S~ +) - CH3 O ulCH3 HOSvv ao OH CH3 CH3 or
OH HO \ v (232377 H3C 0 CH3 COH HO\ S CH3 PCT/US01/42735
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CH3 160 WD 02/ 32377 PCT/ US01/42735 HO S +~
(+) /[ CH3 "
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CH3 - 161 WD 02/32377 PCT/US01/42735 OH HO\ S\\ \ 0 11ICH3 NCH3 HO S
c,\\al (+) - ~, OHO 1iCH3 OHCH3 HO\ S\/ \ / 0)""// \ H3C/,, CH3 HO
\' S, \\"WO@BBTN, tiCH3 OOH HO\ SO iCH3 CH3 162 HOIOSH13Q3%7
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and the pharmaceutically acceptable salts thereof.

9. The compound of Claim 5 of the formula:
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O"JCH3 CH3 / HHO\N S,,,\ \' / O/ phi N; / OHCH3 HO\ StH3
HO\ S,,,\\ 0) ,,// NCHRCH3 CH3/ OH HO\ S\\ \ 0 rCHCH3 N
WO 02/ 323VG op&2Bf1US01/ 42735 HO "''\ OH O N CH3 HO\ S " PCT/USH/42733H3

\

10

R3 O O
4

wherein R1, R2, R3, and R# are each independently selected from the group
consisting of hydrogen, C[_5 alkyl, -OR0 and halogen, provided that

one of R2 and R3 is ~OH;
RO is selected from the group consisting of hydrogen, C].5 alkyl, benzyl,

methoxymethyl and trisiopropylsilyl;
R7 is selected from the group selected from the group consisting of hydrogen, C|-5

alkyl, halogen, trifluoromethyl, and -ORO;
Each m is independently an integer from one or two:

and the pharmaceutically acceptable salts thereof.

10. The compound of Claim 9 selected from the group consisting

of:
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CH2CH3 CH3 HO\ S ,,NaOH | 0 )"// CH2CH3 Q@N HO S ,,,v \ IN- ~ i CH2CH3
-164 WO 02/32377 PCT/US01/42735 \ OHHO\ S ,,\I\ ~I / O CH2CH3 4CH3 ao
N HO\ SwO0Vv2/823/70 CH2CH3 'Do~''CH3 / OH HO S\ CH2CH3 PE€iOUS01BI2V3s /| O , '/
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HO\ S\ Ii O) ,,// --- ""1ICH3 phiN CH3 - 165 WD 02/32377
PCT/ US01/ 42735 OH HO\ S NO' | ICH2CH3 a---~ OOH HO\ S| JAY i (H3
a0 ----~NDBYEEHZ HO S/ O CH3 Obi CH2CH3 HO S O OH (+)PCOUS)42CH3  CH3

and the pharnaceutically acceptable salts thereof. 9. The conpound of C aim

5 of the formula: 5
F
HO\@S O
T
O/\/N ;

Cl
HO S

Cl
HO S _‘\\\

F
HO S

Cl



-166 WD 02/ 32377 PCT/US01/42735 (R7) mR R2S RO R4 1 / ~v N wherein
Rl, R2, R3, and R4 are each independently selected fromthe group

consi sti mgo01/3339drogen, C,1 5 al kyl, -OR6 and hal ogen, prpeT/asd/£nst one
of RR and R3is -OH 5 R6 is selected fromthe group consisting of
hydrogen, Ci1-5 al kyl, benzyl, nmethoxynmethyl and trisiopropylsilyl; R7 is
sel ected fromthe group selected fromthe group consisting of hydrogen,
Cl 5 alkyl, halogen, trifluoronethyl, and -OR6; Each mis independently an
integer fromone or two; 10 and the pharmaceutically acceptable salts

t hereof. 10. The conpound of Claim?9 sel d fromthe group consisting

of : - 167 WO 02/ 32377 PCT/ US01/ 42735 $ Oa,, 0 HO\ S ~~\ (+) OH
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and the pharmaceutically acceptable salts thereof.
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HO
OH

5 11. The compound according to Claim 1 wherein X is sulfur and Y
is sulfur, and the pharmaceutically acceptable salts thereof.

12. The compound according to Claim 11 selected from the group
consisting of



OH 171 WD 02/32377 PCT/US01/42735 O OHS HO OO, -\i
N OHS HOOCH3 / N and the pharmaceutically acceptable salts thereof.

N CH3 OHS HOO

5

11. The owopwse3d’ according to Claiml wherein X is sul furrendsSo/42i3s sul fur,
and the pharnaceutically acceptable salts thereof. 12. The conpound
according to Caim1l selected fromthe group consisting of -172 WD

02/ 32377 PCT/US01/ 42735 HO/ S ,\\aOCH N OH N9 and the pharmaceutically

acceptabl e salts thereof.
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and the pharmaceutically acceptable salts thereof.
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13. A pharmaceutical composition comprising a compound

5  according to Claim I and a pharmaceutically acceptable carrier.

14. A pharmaceutical composition made by combining a

compound according to Claim 1 and a pharmaceutically acceptable carrier.

10 I5. A process for making a pharmaceutical composition

comprising combining a compound according to Claim | and a pharmaceutically

acceptable carrier.

16. A method of eliciting an estrogen receptor modulating effect in

15 amammal in need thereof, comprising administering to the mammal a therapeutically

effective amount of a compound according to Claim 1.

17. The method according to Claim 16 wherein the estrogen

receptor modulation effect is an estrogen receptor agonizing effect.

18.  The method according to Claim 17 wherein the estrogen

receptor agonizing effect is an ERo receptor agonizing effect.
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13. A pharnmaceutical conposition conprising a conmpound 5 according to
Claiml1l and a pharnmaceutically acceptable carrier. 14. A pharnaceuti cal
conposi t ivodomsase7 by combi ning a conpound accordi ng to C BCMMUBO1AaN@sa
pharmaceutically acceptable carrier. 10 15. A process for nmaking a
pharmaceutical conposition conprising conbining a conpound according to
Caiml and a pharnmaceutically acceptable carrier. 16. A nmethod of
eliciting an estrogen receptor nodul ating effect in 15 a nmanmal in need
t hereof, conprising adm nistering to the manmal a therapeutically
effective amount of a, £onp un%yﬁpqg to Clrﬁumlt 17. Thelnethod
according to C aim 16 Wher o (¥‘5©8hmcy SEtPOF RO HYY on effect is
an estrogenmkmmenﬁmnna@mnumnmgmdﬁheuﬁbﬁumﬂﬁm&ﬁhgtmﬁmﬁadah@cord|ng to daim

agoni 21 ng. oreE RSO RS LR gB T s SR T o of b r eat ng
or prevéntlng post - mrenopausal osteoporosis in a fenale in need thereof by

adni nistering to the 5@@'&@@&%&@@% bP?Ie{/%tﬁfrfaQﬁstdréYé? s@l@@&'@rfmm th
conpound according to aim1,
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