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WO 2005/073204 PCT/US2005/000020 -1- SELECTIVE ESTROGEN
RECEPTOR MODULATORS FOR THE TREATMENT OF VASOMOTOR
WOIWRBHFeS Background of the Invention 5 "Vasomotor synfisteig20454000020

hot flashes, night sweats, vaginal dryness, sleep disturbances, nausea
and mood swings commonly affect wpmen around menopause. In fact, a
" majority of postmenopausal women will experience vasomotor symptoms
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symptoms for more than five 10é¥5ears§Pa/chosom Med. 1965, 27, 266;

Med. GynecoT MéOne bilateral
oophorectomy, radlotherapy or treatment with GnRH (gonadotropin
releasing hormone) agénlsts are partlcularly prone to experiencing hot

flashes (Br. J. Obstet. GHF4SESIIELOY tho IR¥BEgN, have also been

reported to experience vasomotor symptoms following treatment with a
GnRH agonist (N. Engl. J. 15 Med. 1981, 305, 663) or after orchidectomy
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by sweating,
In spite of being identified as an ailment of menopause for hundreds of years, the

precise mechanism underlying the cause of vasomotor symptoms is not clear. However, a
link with declining estrogen levels (due to natural menopause or otherwise) is widely
accepted. Interestingly, women with low estrogen levels due to ovarian dysgenesis
generally do not suffer from vasomotor symptoms unless they are first given hormone
replacement therapy (HRT) and then have it discontinued (Clin, Endocrinol. (Oxf) 1985,
22, 293), suggesting that estrogen withdrawal may be an underlying cause of vasomotor
instability. HRT is currently a preferred standard treatment for vasomotor symptoms and
is effective in >80% of women who initiate treatment, which again is supportive of an
estrogenic role in the etiology thereof.

Hot flashes (flushes) are characterised by a warming sensation that begins in the
chest and moves towards the neck and head, and are often accompanied by sweating,
palpitations and cutaneous flashing. The episodes last from 30 seconds to 10 minutes.
The hot flash event itself is thought to be centrally mediated resulting from a transient
lowering of the thermoregulatory set point i the hypothalamus (for a review, see: Can. I.
Physiol. Pharmacol. 1987, 65, 1312). Regulation of the thermoregulatory process may

invelve catecholamines, estrogen, testosterone, op%oids’ and serotonin, among others (for a
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palpitations and cutaneous flashing. The episodes last from 30 seconds to
minutes. The hot flash event itself is thought to be centrally mediated

WQ@%‘LHHH& frbm a transient 30 lowering of the thermoregulatory Ret/B8apHp00020

the hypothalamus (for a review, see: Can. J. Physiol. Pharmacol. 1987,
65; 1312). Regulation of the thermoregulatory process may involve
catecholamines estrogen, testosterctre, opioids and serotonin, among
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within the last ten years disclosing selective éstrogen receptor
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generally speaking,
clonidine) and/or cause adverse effects (e.g., venlafaxine, gabapentin).

Many publications have appeared within the last ten years disclosing selective
estrogen receptor modulators (SERMs), e.g., U.S. Patent No.’s 5,484,795, 5,484,798,
5,510,358, 5,998,401 and WO 96/09040. Many of these SERMs, generally speaking,
have been found to have a beneficial estrogen agonist activity in the bone and
cardiovascular systems with a concomitant beneficial estrogen antagonist activity in the
breast. A small, particularly useful subset of such compounds has also been found to have
an estrogen antagonist effect or to have a non-estrogenic effect in the uterus. However,
the actual use of a SERM in the treatment of vasomotor symptoms has also been
hampered by problems with efficacy, e.g., during Phase III clinical studies of raloxifene
for the treatment/prevention of post-menopausal osteoporosis, raloxifene was associated
with a slight increased incidence of hot flash compared to placebo and tamoxifen is
known to induce hot flashes in more than 50% of patients (Arch. Intern. Med. 1991, 151,
1842).



have been found to have a beneficial estrogen agonist activity in the bone
and cardiovascular systems with a concomitant beneficial estrogen
antagonist activity in the breast. A small, particularly useful subset of such
compounds has also been found to have 25 an estrogen antagonist effect
or to have a non-estrogenic effect in the uterus. However, the actual use
of a SERM in the treatment of vasom@tor symptoms has also been
hampered by problems with efficacy, e.g., during Phase Il clinical studies
of ral @%ﬁ%ﬁbﬂﬁfﬁﬁéﬁé&@ﬁéﬁtﬂ@ﬁé@bﬁﬁgﬁp@k Inferfopa@se symptom
thePSIRORRIPS IR LRIRX RO R ANARIBS SRRt With AigntinGreRaRs, HEIASRGE ced
of hot flash compared to placebo and tamoxifen is 30 known to induce hot
forfggpdisHPndhatRaTTSe% be pestiie YAieMshelrAravieysiygbsclaser SERMs
suchBAZh o3ifdRere. thRgiRe. femains L mRetNedicalngedifbvascular system)
vasomotor symptom therapies that overcome the liabilities of current

butAls FIGTHSISR FRATRATEYE SHRREPTESa need for a medication that possesses
the positive attributes of previously disclosed SERMs such as raloxifene
(i.e., positive effects on bone, uterus, breast and cardiovascular system)
5 but also alleviates vasomSHRBARbRIARYStfiffhary of Invention The
present disglaspraséaldRsliRrCaaRRYRs Dédaipauialloffeinfutad F("2)2-X R
R6 X (F)n RIO 10 (2); vg{ll{elgein: mis 0, 1 or 2; nisl,2,3or4; Ris H or
methyl provided that {:/N or 2, then R must be H and that if m is 0,

o =X
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R

wherein:
mis0,1or2;
nisl,2,3or4;
R is H or methyl provided that if m is 1 or 2, then R must be H and that if m is 0,
15  then R must be methyl;

R is H, SO2(n-C4-Cg alkyl) or CORZ;
X is O or NR3;
x1is O, CHy or C=0;

R is H or F or RO combines with X! to form a moiety of the formula:

C@Hz)m
N—(CH,);~X
¢ Uy
e
WA

wherein Yis O, S, SO or NR4;
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15 then R must be methyl; R1 is H, S02(n-C4-C6 alkyl) or COR2; Xis O
or NR3; X1is 0, CH2 or C=0; R6 is H or F or R6 combines with X 1 to
form a moiety of the formula: 3 (CH2)m N-(CFIZ)Z XRY (F)n ROii20
wherein Y is 0, S, SO or NR4; -4- R2 is C1-C6 alkyl; C1-C6 alkoxy;
NRSRSa; phenoxy; or phenyl optionally substituted with halo; R3 and R4
are independently H or C1-C6 alkyl; a#td 5 R5 and RSa are independently
H, CI-C6 alkyl or phenyl; or a pharmaceutical acid addition salt thereof.
The present disclosure also relates to a pharmaceutical composition that

comppises-a of-fo F Bharmaceutical acid addition, salt
thereﬁof?%%&i a%Ha%?ﬁr?éeé c%g?:gﬁ%%{ﬁ{an’ogﬁlg?oe%b% |§1eélﬁf(%é%éongn%]
sulgtiammbeedticgbgomposition of the 10 present invention may be adapted

for usg in tregting.one or more vasomotor symptoms. The present
dischysard Rdaieiateptadenilticlsrbri tleatt brsddbr more vasomotor
loying a compound of formula I, or a pharmaceutical acid

sym ms er§1 [ .
addifioriehR t‘ﬁé?%m@m@a@&&%%&zpﬁ?@@hﬁb%@&w&é psIaiharmapeutical acid

ad gggp&mﬂe%égrmula [, or a 15 pharmaceutical acid addition salt thereof,
or use in treating one or more vasomotor symptoms. The present
disclosupecisftdhelaninted to tHetest af thaunapounalofdonmsilaon that

comprises a compound of formula 1, or a pharmaceutical acid addition salt thereof, and a
pharmaceutical carrier. In another embodiment, the pharmaceutical composition of the
present invention may be adapted for use in treating one or more vasomotor symptoms.

The present disclosure. also relates to methods for treating one or more vasomotor
symptoms employing a compound of formula I, or a pharmaceutical acid addition salt
thereof.

In addition, the present disclosure relates to a compound of formula I, or a
pharmaceutical acid addition salt thereof, for use in treating one or more vasomotor
symptoms. The present disclosure is further related to the use of a compound of formula
I, or a pharmaceutical acid addition salt thereof, for the manufacture of a medicament for
treating one or more vasomotor symptoms.

The present disclosure also relates to a compound of formula IT:

QNW(CHZ)Z—XiQ

R
x' RS
e
ey

I
or an acid addition salt thereof; wherein m, n, R, and X! are as defined above for a

formula T compound and:
R1ais H, SO»CHj3, SOy(n-C4-Cg alkyl). CORZ, C1-Cg alkyl or benzyl;

RO is H or F or RO combines with X! to form a moiety of the formula:



I, or a pharmaceutical acid addition salt thereof, for the manufacture of a
medicament for treating one or more vasomotor symptoms. The present
disclosure also relates to a compound of formula Il: (CHz,n ~-(CHz)2-X2
RxrR6\(F)n ~1\RIaO 20 II; or an acid addition salt thereof; wherein
m. n. R, and Xl are as defined above for a formula | compound and: Rla
is H, SO2CH3, S02(n-C4-C6 alkyl), G®R2, CI-C6 alkyl or benzyl; 25 R6
is H or F or R6 combines with X1 to form a moiety of the formula: -5-
-(CHZ2)23 2R (YF /(EIH){ Rlao Whereln Y is as defined above for a
fonnula | compound; .2
.. CO2(CI-C6 alkyl); provided that if Rla @ 5 §P2( C4 C6 alkyl) or COR2,
- then X2 is NR7 and R7 is C02(CI-C6 alkyl);luse -I 3 Frptermedlate to a
compound of formula I. The present ghSelps errelates to a compound
of formula IlI:

wherein Y is as defined above for a formula [ compound;
X215 0 or NR7; and
R7 is H, C1-Cg alky! or COy(C1-Cg alkyl); provided that if R12 is H,

5 SO5(n-Cy-Cg alkyl) or CORZ, then X2 is NR7 and R7 is COx(C1-Cg alkyl): useful as an

intermediate to a compound of formula L.
The present disclosure  also relates to a compound of formula I

(§H2)m
N—(CH

et
R z
RI@O OO

IR
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10  oran acid addition salt thereof, wherein m, n, R and R14 are as defined above for a

formula II compound and wherein:
X2 is O or NR7;
R8 is OH, O(C1-Cg alkyl), S(C1-Cg alkyl) or NRHCO-(C1-Cg alkyl))
Z is C=0 or CHOH; and
15 R7 is H, C1-Cg alkyl or CO2(Cy-Cg alkyl); useful as an intermediate to a
compound of formula [ where R® combines with X1,
In a first aspect, there is provided a compound of formula Ta:

(CHy,,
—(CH,)—



~(CHz 3N-(CHz)2 X2 R R Z (F)n RIa0 Ill; 10 or an acid addition salt
thereof, wherein m, n, R and Rla are as defined above for a formula Il
compound and wherein: X2 is O or NR7; R8 is OH, O(CI-C6 alkyl),
S(CI-C6 alkyl) or NR4(CO2(CI-C6 alkyl)) Zis C=0 or CHOH: and 15 R7
is H, CI-C6 alkyl or C0O2(CI-C6 alkyl.)suseful as an intermediate to a
compound of formula | where R6 combines with XI. In a first aspect, there
whiss@revided a compound of formula la: (CHZ)m ~-(CH2)z X R~ Y ~ RO
la; -5a- wherein; inis 0, 1 or 2; nisl1,2,3or4; R is H or methyl provided
that Tril§ & 1 8%, then R must be H and that if in is 0, 5 then R must be
methyls RI2s3hr302(n-C4-C6 alkyl) or COR2; Xis0or NR3;Y is O, S,
S0 ?{r ilél 5{40’1? methyl provided that if m is 1 or 2, then R must be H and that if m is 0,

5 then R must be methyl;
R1 is H, SO9(n-C4-Cg alkyl) or CORZ;
XisOor NRB;
Yis O, S, SO or NR%;

R2is C1-Cg alkyl; C1-Cg alkoxy; NRIR52; phenoxy, or phenyl optionally
substituted with halo;

R3 and R* are independently I or C1-Cg alkyl; and

R and R2 are independently H, C1-Cg alkyl or phenyl; or a pharmaceutical acid

15  addition salt thereof.
In a second aspect, there is provided the compound of the first aspect wherein m is
1or2, Rl is Hor CORZ, R? is C1-Cy4 alkyl, NHCH;3 or phenyl, X is O and Y is O or S.
In a third aspect, there is provided the use of a compound as defined above for the
manufacture of a medicament for the treatment of one or more vasomotor symptoms.

20 In a fourth aspect, there is provided a compound of the formula:

(CH,), i
N—(CH,);—X

; D

wherein:
misQ, 1or2;
nis 1,2, 3or4;
25 R is H or methyl provided that if m is I or 2, then R must be H and that if m is 0,
then R must be methyl



10 R2 is C1-C6 alkyl; C1-C6 alkoxy; NRSRSa; phenoxy; or phenyl
optionally substituted with halo; R3 and R4 are independently H or CI-C6
alkyl; and R5 and R5a are independently H, CI-C6 alkyl or phenyl; or a
pharmaceutical acid 15 addition salt thereof. In a second aspect, there is
provided the compound of the first aspect whereininis [ or 2. Rl is H or
COR2, R2 is CI-C4 alkyl, NHCH3 or glenyl, XisOand YisOor S. Ina
third aspect, there is provided the use of a compound as defined above for
the RaRIALISE T e R0iEANBAC foalthe) reaRient EQNeIOr Mekzyl;
vasomotor symptoms. 20 In a fourth aspect, there Is provided a
compaun@afith® formula: ~(CH ) ~ (CHz)z X2 R ~I Y R1 O wherein: in is
0,1 or 2; nisl,2,3or4; 25 R is H or rEethyI provided that if inis 1 or 2,
then R must be H bt thar #5h 5& URtfien R must be methyl -5b- Rla is H,
SO2 202(N-4:C6 a R_nGEES alkyl or benzyl: X2 is. O
SR R AR e RS

5 sulphenexyyiok piienyl optionally 5 substituted with halo; R4 is H or CI-C6
alkyl; R5 and R5a are independently H, CI-C6 alkyl or phenyl;

R# is H or C-Cg alkyl;

R3 and R32 are independently H, C1-Cg alkyl or phenyl;

R7 is H, C1-Cg alkyl or CO9(C1-Cg alkyl); provided that if R12 is H, SO9(n-Cy-
Cg alkyl) or CORZ, then X2 is NR7 and R7 is CO5(C1-Cg alkyl); or an acid addition salt

10 thereof,

In a fifth aspect, there 1s provided a compound of formula IH:

(e
N—(CH,);—X- .
R
Z

R

wherein:

fd
83}

mis0, lor2;
nis 1,2, 3 or4; &
R is H or methyi provided tha_t’ ifmis 1 or 2, then R must be H and that if

m is 0, then R must be methyl;
rlajgH, SO2CH3, SO2(n-Cy4-Cg alkyl), CORZ2, C1-Cg alkyl or benzyl;
20 R8 is OH, O(C-Cg alkyl), S(C1-Cg alkyl) or NRHCOo(C-Cg alkyl))
X2is O or NR7;
Z 1s C=0 or CHOH;
R2 is C1-Cg alkyl; C1-Cg alkoxy; NROR32; phenoxy; or phenyl optionally

substituted with halo;



R7 is H, CI-C6 alkyl or CO2(CI-C6 alkyl); provided that if Rla is H,
S02(n-C4- C6 alkyl) or COR2, then X2 is NR7 and R7 is C02(CI-C6 alkyl);
or an acid addition salt 10 thereof. In a fifth aspect, there is provided a
compound of formula lll: (CH2)m N-(CH z)zX2R$ RZ (F)n R'.0lll;
wherein: iS mis0,lor2; nis1,2,3or4: R is H or methyl provided that if mis 1
or 2, then R must be H and that if m is€, then R must be methyl; Rla is H,
SO2CH3, S02(n-C4-C6 alkyl), COR2, CI-C6 alkyl or benzyl; 20 R8 is OH,
O(CI-C6 alky)is${GH-Cp-alkytkor. NR4(CO2(CI-C6 alkyl)) X2 is O or NR7;
Z is C=0 or CHOH; R2 is CI-C6 alkyl; CI-C6 alkoxy; NR5R5a; phenoxy; or
pheny! optiBAatyl BiBsticitettpeitiddvalp H5C1 R islky or@hSlakyd R5
and R5a are independently H, CI-C6 alkyl or phenyl; and R7 is H, CI-C6
alkyl or COXCisEb Gliefiy okahoadi®atieitin sty therabrEdodthiier salt

ncRggPOr

Detailed Description
Unless specified otherwise, reference hereafter to “a compound of formula I
includes the pharmaceutical acid addition salts thereof.
The compounds of the present invention have one or more chiral centers and may

10 existin a variety of stereoisomeric configurations. As a consequence of these chiral
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Unless specified otherwise, reference hereafter to "a compound of formula

I" includes the pharmaceutical acid addition salts thereof. The compounds
Wt #05knt invention have one or more chiral centers and ffal/Ub@ogsitee20

in a variety of stereoisomeric configurations. As a consequence of these

chiral WO 20051073204 PCT/USZOQg_lOOOOZO -6 centers, the

compounds of the present invention occur as racemates, mixtures of

centBRANIOAIBISADE A Idiyidval enastiqiess casvelas diasiereeme s and

mixtures of diastereomers. All such racemates, enantiomers, and
enan}igEtETL SRS AHEVIARRI IR RIBEE. 6f telbrs sHAv RvRImGE RS Frkipes of

diasRUEBARES Ok thenpresesnhventinRuasdisclasrdiand Lalnedb arriBa W8 scope
foIIowin%%?rms‘are defined below. The term "halo" refers to fluoro, chloro,

of the; BFRvF A VS8BT he term “CI-C6 alkyl" represents a straight, branched or

cychigiivdraapdien snaistyrBavintamanadasosaian Aemsd Relein, the
methyl, ethyl, n-propyl, isopropyl, cyclopropyl, n-butyl, isobutyl, sec 10
folloywing eHuRAT:gE elg®htyl, cyclopentyl, hexyl, cyclohexyl and the like.

Moigtiegerfiichags 2ua 0b dhybns bnieny Rbeh s yelaRsepy methviareyl are aricyr
also included within the scope of a CI-C6 alkyl group. The term "CI-C4

repragepls M@%Wﬁnﬁl@dtormmﬁylbyémmﬂmn@fwlﬂﬁbmwmympw

- i t - 1 )
e e O, A R S B0, XD BRI s
butyh tbntyb ancdslmtphatp iy ook heaibtyysdeirecicadrotih dierics
sucﬂi%ﬁ%ﬁ%ﬁr&ﬁm&é@{a{ﬁ'aﬁs%&ieﬁiise&gg%n%ﬁ&%{;ﬁi%@&z@&i IGEIVG ithin the

means substantially non-deleterious. harmaceutical "acid addition

scopaff (el dait Mivhaerby- rddietisirot the Ge el ercferssparidicalborn puing.

f formula I with a pharmaceutical acid, such as, des ibﬁf in th
R R S RN
cyclaprbjgihmethl. alBbylainbvolll 3T Hoe6iPre SEpvayosliol Pleésmasasifically to n-

Products to Salt Forms of Drugs
butyl, n-pentyl and n-hexyl. A “C;-Cg alkoxy” group is a C1-Cg alkyl moiety connected
through an oxy linkage.

The term “pharmaceutical” when used herein as an adjective means substantially
non-deleterious.

A pharmaceutical “acid addition salt” is a salt formed by reaction of the free base
form of a compound of formula I with a pharmaceutical acid, such as described in the
Encyclopedia of Pharmaceutical Technology, editors James Swarbrick and James C.
Boylan, Vol 13, 1996 "Preservation of Pharmaceutical Products to Salt Forms of Drugs

and Absorption". Specific salt forms include, but are not limited to the: acetate, benzoate,

benzenesulfonate, 4-chlorobenzenesulfonate; citrate; ethanesulfonate; fumarate; d-

gluconate; d-glucuronate; glutarate; glycolate; hippurate; hydrochloride; 2-
hydroxyethanesulfonate; dl-lactate; maleate; d-malate; l-malate; malonate; d-mandelate; I-
mandelate; methanesulfonate; 1,5 napthalenedisulfonate; 2-naphthalenesulfonate;
phosphate; salicylate; succinate; sulfate; d-tartrate; I-tartrate; and p-toluenesulfonate.

The terms “treating” and “treat” as used herein, means alleviating, ameliorating,

preventing, prohibiting, restraining, slowing, stopping, or reversing the progression or

severity of a pathological condition, or sequela thereof, described herein. The term
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and Absorption". Specific salt forms include, but are not limited to the:
acetate, benzoate, benzenesulfonate, 4-chlorobenzenesulfonate; citrate;
WO Mhdiiegtifonate; fumarate; d 25 gluconate; d-glucuronate; gtOtRIREINS/000620
glycolate; hippurate; hydrochloride; 2- hydroxyethanesulfonate; dl-lactate;
maleate; d-malate; I-malate; malonate; d-maudelate;l- mandelate;
methanesulfonate; 1,5 napthalenedisulfonate; 2-naphthalenesulfonate;
. phosphate; salicylate; succinate; sulfate; d-tartrate; |-tartrate; and
“PreveRting s Meenfsriteing e diksithaed dhay thergeipiont-of @ cemporndpf formapla I
will i )Falingr aoelier alindopEhp eveRNEN BIGRIRIL RS JRRIRRIINGRIGWEreof,
_stopping, or reversing the progression or severity of a pathological
descripgd §fF5H or sequela thereof, described herein. The term WO

20(BAAEBRAR ST SROG5DORRRAory sBIQMNRET e BRE SR AUEIMEIN i ght
likelihood that the reci%ient of a compound of formula | will incur, further

swealin SF B HVEGH: iR P i BRRAGToBRAFERATRIRG SV LssuRheTHB e
condititesesiuid hreiain décrvasunolienBrmplondsieRoae Reitipasalected:kam the
Iis% (ﬁf hot flash, night | gsweats vaginal dryness, sleep disturbances,
alley A5t

womag oUW RS RIS UGBTI RORG A5 S Beie o el abdeater

procegybgirculating endogenous estrogen that occurs in a woman following

(:ﬁ.?%sattion ar reduction ofrﬁggst tion due to natural, surgical, or other
proceSEBY FREFEM BEFSHIGRERT nBct HRmpaBeier aHEReItREY e riaimed
patholvgivatenthifosbri0 pathalegicaleonsities Hsisieewomadat jzed
.. risk.thereof, as determined edical djagnasis, i.e., as determined by
medic Felzé %ﬁ%ﬁné’%h@%&ﬁ?ﬁ?ﬂ?@%@%&gﬁﬂ% Rl Bfective amount”
méansedrharsinytitabanctrffpaimdal cermuleddhat imeape bl ebinpating of
he gonditions.deseribed herein. 15. Preferred Compounds and
fomuﬁéﬁ&a imen s% tgf} %getrﬁ?‘\%ﬁ%ﬁ %S’é‘r%é‘.’r? %So‘f[‘r%%ﬁﬁ %@%ﬁ% invention are
particularly interesting and are preferred. The following listing sets out

PrefersSY S'ALIINRS Al Prefgred compeynds, Jt will be

Certain compounds of the invention are particularly interesting and are preferred.

The following listing sets out several groups of preferred compounds. It will be
understood that each of the listings may be combined with other listings to create
additional groups of prefefred compounds. The following numbering system will be used

to describe the preferred positions of the fluoro moieties:

(CH),,
QN"“(CHJTX (CH,
o s S

R N—(CH,);—X
X' 2 O 45
5

SOk
RO :

a) mis 1;

b) ROisHorFRandnisi, 2or3;
c) nis1,2or3;
d) nis1or2;

£) nis1;



understood that each of the listings may be combined with other listings to
create additional groups of preferred compounds. The following
WO MIrBERRY system will be used 20 to describe the preferred PESitiSaapo6620

the fluoro moieties: (CHA-X r(C'~ R!13 N-2)(C2)2 X}~ 3 X124R Y4 65

5 RIO Rlo 6 a) mis 1; b) RdisHorFandnisf,20r3; 25 c) nisl,2or3; d) nis |

or 2; e)nis 1; WO 2003/073204 PGFIUS2005/000020 -8-f) nis 2; g) R6

is H or combines with XI, nis 1 and the corresponding fluoro moiety is in

Bhe 4 ?)6%21 on; h) R6 is H or combines with X1, n is 2 and the

¢§0rrespeOnding, floro MOIGHESsare, %in tha $e &Rﬁ%&' Wit gié s in
is H.or COR2 and R2 is CI-C6 alkyl or phenyl; k) Rl iSHO OR2 an i

is C1-@28 HRGIPEFCH3 or phenyl; 1) R3 is H, methyl or ethyl; 10 m) R3is
hlfl n)ﬁtﬁ&%} %(olrﬁbl}ln%ss \%Rg §§ 'ﬁ’ 1J§| 2N %é/ ¢orresponding fluoro moieties are

5 in the 3,5-positions;

) RLis ¥ |
i) R1is H or COR? and R? is Cy-Cg alkyl or phenyl;
©)  R1isHor CORZ and R is Cy-Cy4 alkyl, NHCH3 or phenyl;
Iy R3 is H, methyl or ethyl;

10 m) R3 is H:
) Xis O
0} X isNR3 andR3 isHoor methyl;
P) x1is 0
q) ROisHorF

15 ) RS combines with X1;
5) the hydrochloride salt form.

With respect to the chiral center designated below:
Chiral Center

CHY)
QN“(CH,_);—X

R

rlo
20 anenantiomeric excess (ee) of greater than 9G% is preferred, an ee of greater than 95% is
most preferred and an ee of greater than 99% is most especially preferred. Enantiomeric
enrichment is readily determined by one of ordinary skill in the art using standard
techniques and procedures, such as gas or high performance liquid chromatography with a
chiral column (see, e.g., . Jacques, et al., "Enantiomers, Racemates, and Resolutions”,

25 Jobn Wiley and Sons, Inc., 1981; E.L. Eliel and S.H. Wilen,” Stereochemistry of Organic

Compounds”, (Wiley-Interscience 1994), and European Patent Application No. EP-A-



i

15

p) Xl is O; q) R6isHorF; 15 r) R6 combines with X1; s) the hydrochloride
salt form. With respect to the chiral center designated below: 3CH2).

WO (GffraB@anter R ~) Y (F}" R!0 20 an enantiomeric excess(egyfsas/noose
greater than 90% is preferred, an ee of greater than 95% is most
preferred and an ee of greater than 99% is most especially preferred.
Enantiomeric enrichment is readily-8etermined by one of ordinary skill in

earty standard technigues and procedures, such as gas or high
83845 %WH% Fenidh %@toé%%&v% GPEHFEPA SRAROEERI syt whlch

posseb&éﬂﬂ@ﬁrﬁﬂﬁbcﬁﬁﬁ?ﬂﬁ@ﬁéﬂfﬁﬂ&ﬁ@@ﬁ'ﬁ%% &@Q@@@EQEQPS nﬁﬁ

hi agé gand Sons, 1981 E.L. Eliel and S.H. Wilen," Stereochemistry of

chir r}b' cﬁﬁzﬁ% BRI e TRtardarrRe he gastoard EumRBR Baont

enant@qﬂﬁhcaﬂmrﬂ\b@rﬁ&'ﬁcﬁ@ji}%ﬂ:ﬁﬁﬁﬁﬁésm/ 1S 2RRRIORAGLD - 8:838448,

elute? bl ni&eggAgél 29, 19&?) Of ourse, the preferred enantiomer is that :
Which TN E AT é(tﬂéeé SR iRTHRe BISSHRA PRRE iR Resea ven

racerhiermiixtiren dieyicgyine of el ehvemalegrahystealnipl 08 #ig!8s8f biclogical
assayse ein,.t E&Preferred enantiomer (the enantiomer with favorable act|V|ty)

yplcgﬂ)tl) pos§8§§es the slower retention time, i.e., 5 elutes second. In
or e eowpiifynthef i famtiyof il erdRepien W@?é@m e MBSV QIR hot fiashes.

rageme mlxtur B! actg\_gac)i of th P&IVI%isomers should be verified in
the Biologreal astavEd .Bé’& Wtrp SuAdsesHidamR. e, in
an ingrefbralllsionylogkitic ibe dxeatphent abhotlaspese, Thecemaaunsation w

the rgggpelﬁkawloirsng{gferably formulated in a dosage unit form, i.e., in

The compound of formula I is preferably administered orally.

Syathesis

The compound of formula I may be prepared as described in the following Scheme

(where R82isR8, H, or F), Preparations and Examples.
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10 an individual delivery vehicle, for example, a tablet or capsule, prior to

administration to the recipient woman. The compound of formula | is
WOsrdPaBlHadministered orally. Synthesis 15 The compound SETHRRRIgS (00620

may be prepared as described in the following Scheme (where R8a is R8,

H, or F), Preparations and Examples. WO 2005/073204

PCT/US2005/000020 -10 Scheme 1103\.(CH2);;-X2 H)~R\'XIRsaAD

/I\Rlal/+(~a 0:x~IVV R N§cH H %f&Xj(F)n RlaO VI When X'is

CO and Rsa / is other than H Wh&h RB4 is H or F Carbonyl reduction

then cyclizatiorCﬁiQH‘émoval 02f Hydroxy/Amino Protecting Group(s) if

Present N-(CH,);—X %a
Tl R

S oA
R'%0
v l \
(CHY),,
{_/N-(CHz)

VI
When X' s CO and Ré /
is other than H- When R3is Hor F
¥
Carbonyl reduction then
cychization
¥
Removal of Hydroxy/Amino

Protecting Group(s) if Present
Optional R! Derivatization

i

Formula I~
Compound

In Scheme 1, a compound of formula V is reacted with a compound of formula IV
under usual “Suzuki” or “Stille” reaction conditions, i.e., wherein one of substituent “A”
or “D” is a boronic acid/ester or alkyl stannane moiety and the other is a leaving group,

€.g., chloro, bromo or iedo or a sulfonate group such as trifluoromethyl sulfonate, to

provide a compound of formula Vi {(when R82 is R8 then of formula D). When X! is CO

“in the formula VI compound, the keto group may be reduced under standard conditions,

€., employmg borane to provide the corresponding benzyl alcohol. This reduced
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Optional R' Derivatization 1 Formula | Compound In Scheme 1, a
compound of formula V is reacted with a compound of formula IV 5 under
W@/ Baeuki" or "Stifle" reaction conditions, i.e., wherein oneOf/US2065/000620
substituent "A" or "D" is a boronic acid/ester or alkyl stannane moiety and
the other is a leaving group, e.g., chloro, bromo or iodo or a sulfonate
group such as trifluoromethyl sulfonatg-to provide a compound of formula
VI (when Rga is RS then of formula R. When X1 is CO in the formula VI
_e.g., employing borane to provige the corresponding benzyl alcohol. This
wi EPstsaefio s 2thep & TS o8 E0030-id sosisaemetC, to
pro¢ i BecoREQIoAENE LRGN AP Fo bV REMR 83 k5hr basehiahz alen

with potassium t-butoxide or when R8a is other than F, acid catalyzation

may) e EEPEOUBIST RABFHIP S Ha SBAMAL tentyslintiion rsastina tus performing.
boﬂ?xB@ﬁ%&ﬁV@%-ﬁtﬁ’@&,g{@%Fﬁfﬂﬁi&fé@ LR dognsigsppnditions that

promote the cyclization reaction thus performing. 5 both steps in

"ondihsr ReBds 6 9 CarihldScoion b8 bgl dprrfatibniRichis, BERGHS,

C1-C6 alkyl oy benzyl (preferably methyl, benzyl or SO2CH3) said
SO b ARG AT 5P B R b A B fencarumsonsons

sge, end. dition of, . .
e e G o RS R s
Orgeoye Sihresisatoime ¥ daipSurrnaf i evioriemdal¥ WherepRY ideth Sioniipolynd of

_when X2 is NR7 and R7.is CO2(C1-C6 al sal minQ.protectin .
fona}%laj% vﬁ%{/ea solsozileﬂr(-:-gr%n[cl)]é?er Yad Ty giﬁs GP8 ?lﬁ(r}g?ﬁg yt6 Z%kyl)’ said

amiBRIPRALEth Wby Rid6 AseBY Renbytiesdervatizad amploving stapdard

acylation or sulfonylation methodology to prepare a compound of formula
comppafevheresRE OR2 weydeirle: Ge kiR A Sipbyipg stuisiotiferphtiaor
suli[yx@{a%eo gghﬁg%g)1%5}!%%%’%‘&?4%%8&1%%&1){3 %% grrr%gia I where R1 is CORZ or
S09(n-Cy-Cg alkyl). ‘
Compounds of formula IV may be prepared as shown below or by procedures
analogous to those found in the art. Compounds of formula V are, in general,
commercially available or can be prepared by procedures readily available to the

ordinarily skilled synthetic organic chemist or as shown below.

Preparations and Examples

Chiral Separation Conditions: _

All prep conditions use Chiralpak AD colummns.

Conditions A: 3:2 heptane/IPA w/0.2% dimcﬁlylethy}amine (DMEA), 8x30 e
365 nm, 350 mV/min. -

Conditions BE: 3:2 heptane/IPA w/0.2% DMEA, 8x30 cm, 365 nm, 350 mi/min.

Conditions C: 80/10/10 heptane/3A/MeOH w/0.2% DMEA, 8x34 cm, 260 nm,
375 ml/min. ‘

Conditions D: 75/15/10 heptane/IPA/MeOH w/).2% DMEA, 8x34 cm, 260 mm,
375 ml/min. | -

Conditions E: 70/30 heptane/TIPA w/0.2% DMEA, 8x34 cm, 260 nm, 375 ml/min.



10

15

20

25

analogous to those found in the art. Compounds of formula V are, in

general, commercially available or can be prepared by procedures readily
WOL04i14B%%b the ordinarily skilled synthetic organic chemist orP& 41530/ 000620

below. 20 Preparations and Examples Chiral Separation Conditions: All

prep conditions use Chiralpak AD columns. Conditions A: 3:2 heptane/IPA

w/0.2% dimethylethylamine (DMEA),1§$<30 cm 25 365 nm, 350 ml/min.

S el S e e S
cm{2edifiams §75 thimpirnedndingie . DBIEN] 6:438pton S4P ArtEO kil/min.
w/ QI%%B&ME%{%@% ?&R’KM @Q‘?’é @'%ﬁoé}%%%g‘bg%s&fmm

heptane/IPA w/0.26/0 DMEA, 8x34 cm, 260 urn, 3/5 ml/min.
20657048204 PAT eranriBo0sLh2 % DEBHYItRNIS Fmy 36AapaAds P min.

W/ Qe MIEA ﬁz@ﬂegmn%@& Wr0358, AR 5@%&1}2%@5&% 50 ml/min.

heptane/IPA w/0.2% DMEA, 8x33 cm, 340 nm, 375 ml/min. Conditions H:
3:1Grapstisions A G Qb msane/Al 888 &, BhOE N 8376 enlirdd§. nm, 350 ml/min.

CopdiigRiis .1 itRRieN O WOMEAVEA B 801 A0 A I,
ml/min. 5 Conditions 3: 4:1 heptane/IPA w/0.2% DMEA, 8%30 cm, 260 nm,
356-aftHtiansAdndiidh St 3B MR e IPNME 0. B3 hivie R6BngY 33, ml/min.

32Q-amuidoRls N/ Mo GepEitoms A wk89% MR- 2R ME AR] %E%b mb/min,

260 nm, 300 ml/min. Conditions M: 70/30 heptane/IPA w/0.2% DMEA,
8x360eritions And BB Hiheprare sr8iddh SNEEAY S0 HepranPRmwit0 wl/min.

DMEA XS 371 864 BR w0283 Wi AL s eanditionsy, 5430 Jfvigptane
w/0.2% DMEA, 8x30 cm, 260 nm, 350 ml/min. Conditions P: 100% 3A

iSRS AL BB L RPIBIS ARA. 340 AT AME o RuioNs.G69 0350 ml/min
heptane/IPA w/0.2% DMEA, 8x30 cm, 260 run, 350 ml/min.

Preparation 1
Trifluoromethanesulfonic acid 6-methoxy-1-{4-(2-piperidin- 1-yl-ethoxy)-phenoxyl-
naphthalen-2-yl ester

Shae!l
G
\O :

Add 6-methoxynaphthalene-2-ol (20 g, 114.8 mmol) to dimethylformamide
(DMF, 250 mL) at ambient temperature followed by N-bromosuccinimide (NBS, 21.5 g,
120 mmol) over a 30 minute period. After 45 minutes, dilute with water (800 mL),
collect and dry the precipitate to provide 25.5 g (87%) of 1-bromo-6-methoxy-naphthalen-
2-ol.

Add 1-bromo-6-methoxy-naphthalen-2-ol (66.7 g, 264 mmol), potassium
carbonate (K9CO13, 40.0 g, 290 mmol) and benzyl bromide (49.6 g, 280 mnol} to DMF
(800 mL). Stir the mixture at ambient temperature for 1 hour. Add water (400 mL) to
precipitate the product. Collect the precipitate and wash the filter cake with heptane GBX
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Preparation 1 15 Trifluoromethanesulfonic acid
6-methoxy-1-[4-(2-piperidin-1-yl-ethoxy)-phenoxy}- naphthalen-2-yl ester \
WONGIOREF3 / Add 6-methoxynaphthalene-2-ol (20 g, 114.8ramblztos/000024
dimethylformamide 20 (DMF, 250 mL) at ambient temperature followed by
N-bromosuccinimide (NBS, 21.5 g, 120 mmol) over a 30 minute period.

- After 45 minutes, dilute with water (88-mL), collect and dry the

precipitate, to provide, 25,5 g (87%) of 1-bromo-6-methoxy-naphthalen-
1253009 N AR B gﬁ%%ﬁ ARy b G PEU R Bphthalene
{86.p6kassium 25 carbonate (K2C03, 40.0 g, 290 mmol) and benzyl bromide
(49, 90 mmol ME (800 mL). Stir the mixture af ambient
tor o ARITS PO S Rl v (YU L o TP sl G0 &
87 .4olech!He(pregigidie BS‘H@&/ asly thiechilie (liﬂg%%/\m'ﬁh h&%ﬁﬂp&l@c&igi@ g%ﬂ;onate
00 3204.PCT/US2005/000020 -13 125 ml-) then dry to proyide 83.
B Y o LR a 5 R i B PR Gt felene (100
mLYolaede2fi0oata)e 2306 mayl a3/ shrmmpaGdnefiexyrifaphtialene (3thglex (2.20 -
4 mmol), 4-(2-piperidin-1-yl-ethoxy)phepol (23.2 g, 105 mmol) and
& 4'ce5|rarrﬁgc§¥8§1rllé &5 B4 }‘Jél,l}/f(%] ?ﬁ%#%?%%@ﬁﬁ?%gw&ﬁ@?osé?ﬂ%by
distiRlerimyvend pedtide efsiharigkseimd 100 Mk Add sthyhacetate 3@ hsidue in a
. 4.37 mand cog;pgarélrglate benzene complex.(2.20 g, 4.37 mmol) to
izl QbR ks Hest SaHARtdd CRENMbVORE-BoRentady and
cone&&tﬂlaﬂM@dﬂ&&ttﬂ@r&ﬁﬂéﬂ@fﬂ&iﬂﬂ%ﬁ%ﬂzﬂ@g@ﬁlﬁtﬁeﬁ@ﬂ@e@&?@@? 24¢
1N,

the residue in g mixture of ethyl acetate (200 ml-) and aqueous HCI (1 1
of 1oh e o Pt e BB R TN EoRane

(30@hromatograph the residue to give 12.4 g of

e CER b R R A R 2o R R
piperidine (12.4 g, 25.5 mmol) to a methanol/ethyl acetate mixtare (1:1, 490 mL) and heat
to form a solution. Remove the heat and add ammonium formate (4.83 g, 76.6 mmol) and
Pd(OH), on carbon (20 % ww, 1.58 g, 1.12 mmol). Reflux for 50 minutes then filter the
mixture. Concentrate the filtrate to provide 9.9 g of 6-methoxy-1-[4-(2-piperidin-1-yl-
ethoxy)-phenoxyl-naphthalene-2-ol (98.5%).

Cool dichloromethane (290 mL), triethylamine (3.08 g, 30.4 mmo}) and 6-
methoxy-1-{4-(2-piperidin-1-yl-ethoxy)-phenoxyl-naphthalene-2-0l (9.2 g, 23.4 g) to
-50°C and add trifluoromethane sulfonic acid anhydride (7.26 g, 25.7 mmol). Stir the
resulting mixture at -50°C for 2 hours then allow the mixture to warm to ambient
temperature before stirring for an additional hour. Add brine (150 mL) and separate the
organics. Wash the organics with NaHCO3 then dry before concentrating to a residue.

Crystallize the residue with ethyl ether — hexanes to provide 11.2 g of the title compound
(50.9%).
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(30%). Add 1-{
2-[4-(2-benzyloxy-6-methoxy-naphthalen-1-yloxy)-phenoxy]-ethyl }-
WhatHIAE412.4 g, 25.5 mmol) to a methanol/ethyl acetate miRGFERMS/060020
490 mL) and heat 15 to form a solution. Remove the heat and add
ammonium formate (4.83 g, 76.6 mmol) and Pd(OH)2 on carbon (20 %
ww, 1.58 g, 1.12 mmol). Reflux for 534minutes then filter the mixture.
Concentrate the filtrate to provide 9.9 g of 6-methoxy-I-[4-(2-piperidin-I-yl-
ethoxy)-phenoxy]-naphthalene-2 : ). Cool dichloromethane (290
AR (e VN a0 BIgn0-4- et b:angdph#len-1-yloxy]-phenoxy } ~ethyl)-
methoxy-I-[4-(2-piperidin-1-yl-ethoxy)- #enoxy]-naphthalene-Z—ol (9.2 g,
23.4 g) to -50C and add trifluoroﬂggf{g @%ulfonic acid anhydride (7.26 g,
25.7 mmol). Stir the resttjing~nixd 50C for 2 hours then allow the

hour. Add brine (150 mIyand separate
with NaHCO3 then dry before concenitatingto

the residue with ethyl ether - hexane
P FES

compound (90.9%). WO 2005/073
Example 1 1-(2-
{4-[2-(2,6-Difluoro-phenyl)-6-methoxy-naphthalen-1-yloxy]-phenoxy}-ethyl)

” pineridi ) oo Wionioacid .1 . _
AL i Ll S

Phe(@?@’_ﬂgﬁﬁpiﬁbalﬁm& SFﬁfZ@:ngli:erﬂﬂkm&@nnhBMF: To this solution

add%;@éﬁﬂﬂf%@ﬁﬂ@&&ﬂ&éﬁﬂd%@rﬁm&gl%ﬁﬁmb?ﬁbt&%ﬁ'ﬁﬁ? WBsphate (2.42 gm.,

phosphat m., 11.4 mmoﬁés) an )
H 4anmalspiphe ks somayiahasnimempalindaa©) (0a8HameR 3P amadles) and
heal@A1 00 189de fRML3N00E1 GRPkARY MLChIRE.RIXHI B PYHE 8 iumn,

SCX column, . )
eluting the impurities with methanol, then eluting the product with 2N

alkesidue. 25 Crystallize
le 11.2 g of the title
S2(05/000020 -14

aminonia/methanol. Purify further on a silica gel column eluting with a gradient of 50-
100% methylene chloride/hexane containing 1% isopropyl amine to give 300 mg (32 %)

of the title compound.

Example 2
6-(2,6-Difluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenoxy}-naphthalen-2-ol
hydrochloride

Dissolve 1-(2-{4-[2-(2,6-difluoro-phenyl)-6-methoxy-naphthalen-1-yloxyl-
phenoxy}-ethyl)-piperidine (300 mg., 0.61 mmoles) in 20 ml methylene chloride and chill
in ice. To this add 2.0 ml of boron tribromide with swirling and allow to warm to room
temperature. Pour this mixture into a two-phase mixture consisting of saturated sodium
bicarbonate and a 3/1 mixture of chloroform/isopropanc!. Wash the ofganic layer with
brine and dry over 3A molecular sieves. Purify further using reverse phase
chrorhatography to give 138 mg of the title compound (48%). Convert to hydrochloride
salt and Iyophilize. 1H-NMR (CDCl;, 300 MHz) 67.92 (d,1=9.0Hz, 1H); 7.59 (4, =
8.4 Hz; 1H); 7.35 (d, T =8.4 Hz, 1H); 7.20-7.17 {m, 2H); 7.03 (dd, J = 9.0. 2.1 Hz, 1H);
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eluting the impurities with methanol, then eluting the product with 2N
ammonia/methanol. Purify further on a silica gel column eluting with a
WOrHdB450- 100% methylene chloride/hexane containing 196 &80prapydens2e
amine to give 300 mg (32 %) of the title compound. 15 Example 2
6-(2,6-Difluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenoxy]-naphthalen
-2-0l hydrochloride 20 Dissolve -15-
1@%-[2- 2,6-difluoro-phenyl)-6-methoxy-naphthalen-1-yloxy]- ‘
6.85 -é“%@-é?p@ﬁi&ﬁéi B8 (nd =0.61HnMbIES)- 13 20 het metHyl&HD; 2.52-
2 sehierigapncsatilldn isesn thigsadgs2, mtgf boron tribromide with
swirling and allow to warm to room temperature. Pour this mixture into a
two-phase mixture consisting of saturated sodium bicarbonate and a 3/1
mixture of chloroform/isopropanolg dRe organic layer with 25 brine
and dry over 3A molecular sieves. Purify further using reverse phase -
1-<8n§6ﬂ%€%*g‘?hﬁﬁ9-ﬁbw9f3@?ﬁ@%ﬂwhﬂ@@rﬂdég @B Coethyh-wiperidine
hydrochloride salt and lyophilizgy i MR;§e DCI3, 300 MHz) &7.92 (d, J
=9.0 Hz, 1H); 7.59 (d, | =8.4 Hz, 1H); 7.35 (d, J = 8.4 Hz, 1H); 7.207.17
(in, 2H); 7.03 (dd, J = Q07T Mz, 9.2 WO 2005/073204
PCT/US2005/000020 %@.85-6.8); 6.52 (s, 4H); 3.95 (t, J =5.7
Hz, 2H); 2.73 (t, J = 6.0 Nz, 213¥12.52- 2752 @, 4F); 1.64-1.59 (m, 4H);
1.46-1.44 (m, 2H). Example 3 5
1-(2-{4-[2-(2-Fluoro-phenyl)-6-metho @ F1-y|oxy}-phenoxy}-eth
yl)-piperidine hydrochloride CY CH a 6110 F Charge an oven-dried 100
mL round-bottom flask with trifluoromethanesulfonic

Charge an oven-dried 100 ml round-bottom flask with trifluoromethanesulfonic
acid 6-methoxy-1-{4-(2-piperidin-1-yl-ethoxy)-phenoxy]-naphthalen-2-y] ester (300mg,
0.57 mmol.) and place under nitrogen. Dissolve the solid in acetonitrile (10ml) and add
2~ﬂu0r0pheny150ronic acid (240mg, 1.71 mmol), tricyclohexylphosphine (48mg, 0.17
mmol), palladium acetate (38mg, 0.17 mmol), and cesium fluoride (780mg, 5.14 mmol).
Bring the solution to 85 °C and stir for 1 hour. Filter the solution over a pad of celite,

rinse with acetonitrile and concentrate in vacwo. Purify the crude product using radial

"chromatography to give 295 mg (1 10%} of the free base of the title compound. Dissolve

the free base in 3mL ether and add 0.8 mL of 1IN HCL. Immediately dry to give 305 mg of
the titlte compound: mass spectrum (ion spray) m/z =472(M-Cl).

Example 4
6—(2—F1uoro~phenyl)—5—[4—(2~piparidin—1—yl—cthexy)—phenoxy}naihthalen@-ol
hydrochloride

Charge a 100 mL round-bottom flask with 1-(2-{4-[2-(2-fluoro-phenyl)-6-
methoxy-naphthalen-1-yloxy]-phenoxy}-ethyl)-piperidine hydrochloride (290 mg, 0.57
mmol) in SmL ashydrous CHyCl, and cool to 0 °C under nitrogen. Add 2.90 mL (2.90

-mmol) of a IM CHyCl; solution _of BBr; and monitor the reaction by ES-MS. After

stirring for 1 hour, pour the reactioninto a.cold saturated solution of aqueous sodium

bicarbonate and methylene chloride (150 miL). Dry the organic layer over sodium sulfate
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10 acid 6-methoxy-I-[4-(2-piperidin-l-yl-ethoxy)-phenoxy]-naphthalen-2-yl
ester (300mg, 0.57 mmol.) and place under nitrogen. Dissolve the solid in
WO 1OomL) and add 2-fluorophenylboronic acid (240Ffgh/US2e6s/006020

nimol), tricyclohexyiphosphine (48mg, 0.17 mmol), palladium acetate
(38mg, 0.17 mmol), and cesium fluoride (780mg, 5.14 mmol). Bring the
~ solution to 85 C and stir for 1 hour. Hifter the solution over a pad of celite,

15 rinse with acetonitrile and congentrate in vacuo. Purify the crude )
and GRS i RO (0 5 DB Ehep e duting
with!5#6 VB QlE dHe Compgivd 3Disgolvevahel e fbaseuin 3MmhetmRIaRHas.

0.8 mL. of.IN l. Immediately.dry to give 30 f .the tithe compound:
PrergtE Ao T, Ui e I pieead sofion mass
specBy@ Bluosprphenyh) 5448 (R1pifigridin-1-yl-ethoxy)-phenoxy}-naphthalen-2-

ol hydrochloride Charge a 100 mL round-bottom flask with

1-(2-{4-[2-(2-fluoro-phenyl)-6 25

methoxy-naphthalen-1-yloxyl-phéxaxyjtethyl)-piperidine hydrochloride

3R A R SRR i (R orh b
monitor the reaction by ESpigSidafteliystiscitigdde 1 hour, pour the reaction

into a cold saturated solution of aqueous sodium bicarbonate and
methylene chloride (£50 N7iLY, DF organic layer over sodium sulfate

WO 2005/073204 PCI/US2005106Q028 G centrate in vacrro.
Purify the crude product usf§ radial chromato y eluting with 8%
McOH/CH2Ch to give 137 mg (529 jease of the title

compound. Prepare the hydrochlo ' 2)Y] ading 0.8 mL of a IN HCI

in Et20 solution: mass spectrurg (ion spray) rn/z =458 (M-CI). 5 Example

5 1-(2-{4-[2-(2,4-Dfluoro-phenyl)-6-methoxy-naphthalen-I-yloxy]-phenoxy

)-e(tpc))/:rlz?ﬁ)_ing Fﬁt{itg(ipgn?eggggg?fggiec acid 6~methoxy—1-[4~(2—piperi;liu~1»y1~ethoxy)—
phenoxy]j-naphthalen-2-yl ester {2.99 g, 5.70 mmol), 2,4-difluoro-benzeneboronic acid
(2.70 g, 17.09 mmol), palladium{Ilacetate (0.13 g, 0.57 mmol), tricyclohexylphosphine
(240 mg, 0.85 mmol), cesium fluoride (7.79 g, 51.25 mmol) and acetonitrile (70 mL} and
heat at 90°C. After 10 minutes, cool to ambient temperature, filter and remove solvent
under vacuum. Dissolve in dichloromethane and wash with 1N aqueous hydro‘chloric
acid, saturated agueous sodium bicarbonate, saturated aqueous sodium chloride, dry with
magnesium sulfate, filter and remove solvent under vacuum. Chromatograph on sitica gel
with dichloromethane/methanol mixtures and add 1M hydrogen chloride in ether (10 mL)

to give 3.0 g (100%) of the title compound: mass spectrum (ion spray) m/z=488 (M-CI).

Exampie 6
" 6~(2,4-Difluoro-phenyl)-5-{4-(2-piperidin-1-yl-ethoxy)-phenoxy]-naphthalen-2-ol
hydrochloride

Dissolve 1-(2-{4-[2-(3 ,4-diﬂuo_ro«phenyl)-6—m¢thoxy—naphﬂlalen~1—yloxy}-
phenoxy}-ethyl)-piperidine hydrochloride (3.00 g, 5.70 mmol) in dichloromethane (90

- ml)and cool in an ice bath. Add boron tribromide (1M in dichloromethane, 18.0 mI.,

18.0 mmol) and stir for 2.5 hours. Add methanol {20 mL), warm to ambient temperature
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CIH aPF 10 Combine trifluoromethanesulfonic acid
6-methoxy-1-[4-(2-piperidin-1-yl-ethoxy)- phenoxy]-naphthalen-2-yl ester

WQ 20538970 nunol), 2,4-difluoro-benzeneboronic acid (2.70 B T/USBO5/660020
mmol), palladium(11)acetate (0.13 g, 0.57 mmol), tricyclohexylphosphine
(240 mg, 0.85 mmol), cesium fluoride (7.79 g, 51.25 mmol) and
acetonitrile (70 niL) and 15 heat at 90€C: After 10 minutes, cool to ambient

t [ filter and remove,.solvent .under,vacuum. Dissolve in .
e e AR R Sy vt iR et
methguelous] seaibnw icatbonede@aumted ngubuthsagiumChiatife, sdlent under

ith jum sulfate..filte .remove splvent.under. vacuum.
vac%%‘riéma o%%lglp%? on si%g lgaéﬁe%v%ﬁ%g%ﬁ%ﬂ%%lﬁtgﬁgnéymﬁﬂgﬂ%? e LR fase
of thelttimdeyapoged dhlsvidecithetirer (a6 jii2Ditagieech3dd/gncIROR) afdhnas
it] : ion spray) ni/z=488 (M-Cl). Exampl '
B S R S A TR T A e
(92%) off tiyel s khhoviaeouzl Disgssvpectrum (fon spray) miz=476 (M-CI).
1-(2-{4-[2-(3,4-difluoro-phenyl)-6-methoxy-naphtlalen-1-yloxy]-
phenoxy}-ethyl)-piperidine hydrochloride (3.00 g, 5.70 mmol) in
dichloromethane (90 niL) and coB@mapidce bath. Add boron tribromide
iy g 8.0. mmol) and stir.for 2.5 hours, Add
etas SRt e e S R e
PCT/US2005/000020 -17 aigremoveydaigigioridader vacuum. Dissolve in
dichloromethane with a inimu\rrl@f methanol and wash with saturated
agueous sodium bicar@b and rolvent der vacuum.
Crystallize with ethyl a e/dichlorometf ape, filtet~solid to give the free
base of the title compound. 5t&olve the freg ba
dichloromethane/methanol, add 1M 57iy¢ chipride in ether (10 mL)
and remove solvent under vacuwmy

Combine trifluoromethanesulfonic acid 6-methoxy-1-{4-(2-piperidin-1-yl-ethoxy)-
phenoxy]—napht_haien—Z-yl ester (154 mg, 0.29 mmol), 2.5-difluorophenyl boronic acid
(139 mg, 0.88 mmol), [1,1°-bis(diphenylphosphino)-ferrocene)dichloropalladium (II),
complex with dichloromethane (1:1) (239 mg, 0.29 mmol), cesium fluoride (400 mg, 2.63
mmol) and acetonitrile (6 mL), stir and heat at 90°C. After 4 hours, cool to ambient
temperature and remove solvent under vacuum. Suspend and sonicate the residue in ethyl
ether, filter and remove the solvent under vacuum. Chromatograph the crude mixture on
silica gel with dichloromethane/methanol mixtures, combine fractions containing product,
add 1M hydrogen chloride in ether (1 mL) and remove solvent under vacuum to give 140

mg of the title compound: mass spectrum (ion spray) nﬂz:—AQO‘(M—CI).

Example 8
6~(2,5—Diﬂuoro~pheny1)—5-[4-(?.—piperidin-1»yl—eﬂloxy)—phenoxy]-naphﬂaaien-}ol
hydrochloride

Dissolve 1-(2-{4-[2~(2,5-difluoro-phenyl)-6-methoxy-naphthalen-1-yloxy]-
phenﬂxy }-ethyl)-piperidine hydrochloride (133 mg, 0.25 mmo}) in dichloromethane (5



10

15

20

25

(92%) of the title compound: mass spectrum (ion spray) m/z=476 (M-CI).
Example 7 1-(2- { 4-[2-(2,5-Difluoro-phenyl)-6-methoxy-naphthalen- |
WO MM noxy } -ethyl)- 10 piperidine hydrochloride 0C / F @fF/hSaM/pooo2e
F Combine trifluoromethanesulfonic acid
6-methoxy-I-[4-(2-piperidin-1-yl-ethoxy)- phenoxyl-naphthalen-2-y| ester
(154 mg, 0.29 nunol), 2,5-difluorophér£?{7l boronic acid 15 (139 mg, 0.88
mmgql), [1,1'-bis(diphen osphinQ)-ferrqc dichloropalladium (1|
L) AT RSP R T 48 Bl AaT ol ol 076
mmdH0LmgR:63 wamoil) androetenitréde (Ganlvestis aodrheateatBOGEhARR4ed
hours&cool tofan'g)ien temperature and remove solvent under vacmli#m. il
AQUBHRPRNG Ad sonicate the residie i Sty StHar fiter APPSR thate, Hlter
and clolvantopdeh vacilim. gehrathataipapinibi aradechbdolendth2@ssikoangahe
with dichloromethane/met mixtures..combine fractions contajnin
frac R LR SR AR LR M e
solvemderdeacaomto tgigeyd 408mip ¢8 #e) titfelmontjzoemopmoads spesstspentfion (ion

ray) nyz=49! -Cl). Example 8 25
Sprag?ﬁfg#u%ﬂr/g% enyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenoxy]-naphtltalen-

2-ol hydrochloride Dissolve
1-(2-{4-[2-(2,5-difluoro-phenyl)-6-methoxy-naphthalen-1-yloxy]
phenoxy}-ethyl)-piperidine hydro%é“rnr@ggéss mg, 0.25 mmol) in

1-(icbio 6 rvétHamy -5 (WO 2005073 204:F G TApE 20051000020 | 118:nok ; Jeaiblyl)-

in an ice bath and add boron trib;gpég%%eM in dichloromethane, 0.76 mL,
0.76 mmol). Let slowly warm to mbient temperature over 18 hours,

guench with saturate Qelution of sodiuga bicarbonate, dry
organic layer with magnegium sulf er and chromatograph on silica
m

gel with dichloromethaitelmethanol turés. Cg

Charge a flask with trifluoromethanesulfonic acid 6-methoxy-1-[4-(2-piperidin-1-
yl-ethoxy)-phenoxyl-naphthalen-2-yl ester (800 mg, 1.52 mmol), 3,4,5-trifluorobenzene .
boronic acid (804 mg, 4.57 mmol) and cesium fluoride (1.1 g, 7.6 mmol) and purge with
nitrogen. In a separate flask, charge palladium{I)acetate (34 mg, 0.15 mmeol) and
tricyclohexylphosphine (64 mg, 0.23 mmol) and purge with nitrogen. Add degassed
acetonitrile and sonicate under nitrogen for 10 minutes. Add the catalyst solution to the
solids and plunge into an 80 °C oil bath for 10 minutes. Cool to room temperature and
filter through celite. Concentrate and redissolve in methylene chloride. Wash with
saturated aqueous sodium bicarbonate, separate, dry, filter and concentrate. Purify the
residue over silica gel, eluting with 0 to 5% methanol in methylene chioride, to yield 720

mg (93%) of the title compound: mass spectrum (ion spray) 508.3 (M+H).



5 fractions containing product, add 1M hydrogen chloride in ether (1 mL)
and remove solvent under vacuum to give 108 mg (83%) of the title
WOCHHIBEEHY: mass spectrum (ion spray) m/z=476 (M-Cl). ExaR{plél92005/660020

1-(2- (4-[6-Methoxy-2-(3,4,5-trifluoro-phenyl)-naphthalen-1-yloxy]-phenoxy

} -ethyl)- piperidine F F Charge a flask with trifluoromethanesulfonic acid
6-methoxy-I-[4-(2-piperidin-I- 15 yl-ethBxy)-phenoxy]-naphthalen-2-yl ester
(800 mg, 1.52 mmol), 3,4,5-trifluorobenzene boronic acid (804 mg, 4.57
mmol) and cesium fluoride (1.1 @ﬁﬁlﬁlﬁrﬂ) and purge with nitrogen. In a
esepamte st preas Ralidivp{idianetaty Ghdng.thigo ﬁDpﬁﬂglen-z-o1
tricyclohexyiphosphine (64 mg, 0.23 mmol) and purge W|th nitrogen. Add
degassed acetonitrile and somé"a Ct?ﬁ@‘é“r“#ﬁtrogen for 10 minutes. Add

the catalyst solution to the 20 solids and plunge into an 80 C oil bath for

inutes. Cool to room temperature and filter through celite.

5 B NEe S R T RO Rt e LrmeprRb opy Rehephihaleanir ey ]-

pherangom}a@qimﬁmrpmm&eg sepaiaiendnyaidteyiend &9@5@@{@%}5‘1 r4d oM
the ﬁgu %glca gel, eI ting with 0 to 5% methanol in methylene

HCl g ether dP gl §8 «;Wﬁ&rezwﬁfﬁeuﬁa*sﬁﬁé%%%éﬁmﬁ fon
matﬁﬂm)cﬁﬁ&ﬁiéwfaw@da@ﬁ@ﬁ@g@&ﬁz@g@%%/ 9X8ZR1y ¥opwise at O

o SR o5y L S PsodiHER Rt et

10 and eﬁa%fﬁ Miﬁydﬁ@ﬂﬂwﬂéﬁﬁc@iﬁéo Wencentrate the orﬂramc layer and purify the residue
ib -L?-n%etho ﬁ?ﬁ 4,5 t luoro-phenyl)-nap hthaler- 1-yloxy]-

e VLR R T A M e e R

(80%)L()f Addi2dbiChintethae (éoﬂlmhna mmﬁe&ﬁe HepsaIaRtimFatYdnmol)

in et?ﬁ%%r%vtle i % Lg] b In%}%e c&%\dég quﬁ)e?hneg ad?lggoznz mmol) and

collect the precipitate. Dry na vacuﬂm oven at 50 °C overnight to yield 467 mg (79%)
15  of the title compound: mass spectrum (ion spray) m/z = 494.3 (M-Ci).

Example 11
1-(2-{4-{2~(2,3-Difluoro-phenyl)-6-methoxy-naphthalen-1-yloxy]-phenoxy} -ethyl)-
piperidine
SRR G

O

20 O

Using the procedure demonstrated in Example 9, react triflucromethanesulfonic
e~ acid 6-methoxy-1-[4-(2-piperidin-1-yl-ethoxy)-phenoxyl-naphthalen-2-y1 ester (800 mg,
1._52 minol}, 2,3-difluorobenzene boronic acid (720 mg, 4.57 mmol), cesium fluoride (2.1
25 g, 13.7mmol), palladium(IDacetate (34 mg, 0.15 mmol) and tricyclohexylphosphine (64
meg, 0.23 mmol) to obtain 622 mg (84%) of the title compound: mass spectrum (ion
spray) 490.4 (M+H).



C under nitrogen. Pour into cold saturated aqueous sodium bicarbonate
after 45 minutes 10 and extract with methylene chloride. Concentrate the

WO 28¢34ME Y yer and purify the residue over silica gel, eluting WitiFG'{3"{59gue20

methanol in methylene chloride, to yield 554 mg (80%) of the free base of
the title compound. Dissolve the free hase (554 mg, 1.1 mmol) in ethyl
acetate (6 mL) and ether (12 mL). Add 2M HCl in ether (1.1 mL, 2.2 mmol)
and collect the precipitate. Dry in@ yaguys oven at 50 C overnight to

ield 467 mg (79%) 15 of the title compound: mass spectrum (ion spray)
%{/%é@@fhl_lgwtng@x%mp@—p]pendm—1~yI—ethoxy)~phenoxy}—naphthalen»’l—o}

1-(2-{4-[2-(2,3-DifIuoro-phenyl)@@g&ﬁmﬂ@aphthalen-l-yloxy]-phenoxy}-e
thyl)- piperidine fIP F 20 Using the procedure demonstrated in Example 9,
react trifluoromethanesulfonic acid

5 6-Methe e HolRRiRaidinlsyh e ox xR @mjf@embg-egr_%zykﬁ§t-%§ﬂuom-
(800 mg, 1.52 mmol), 2,3-difluorobenzene boronic acid (720 mg, 4.57
phengbstpatherirranbiiglonal ey - Phersrmoni ANRIRERRINT4E2A a4 Ho,

- mmo) L BVNA]ianRe QI CloRe XY NSNS EHordY « QorciB .40 ARtaHB2%hol)

.mg (84%) of the title compound: mass spectrum (ion_spray) 490.4 (M+H).
to ei\g e Idns MESbba sReTtitissRmRAIIdo Stss AP Eckarmien spray) 476.4 (M-C).
6-(2,3-Difluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenoxy]-naphthalen
-2-0l hydrochloride 5 Using the Erocedure demonstrated in Example 10,
10 react 1-(2-{4-[2-(2,3-difluoro- ~ Example 13 '

1R AR oRGRREMIBIE Il @edsPhe K WL RIASHAINS (B2 y1)-
&g%ly.gz?qmmol), 2M Hcﬁgether,(l.s mL, 2.6 %rﬁol&ﬁ eg%r{?&ﬁ @thyi)

tribromide (0.60 mL, 6.4 mmol) tBBRFEES9 mg (48%) of the title
compound: mass spe m@@wﬁ?A (M-gl). 10 Example 13

gg
~F
~o

15 Using the procedure demonstrated in Exanﬁple 9, react wifluoromethanesulfonic
acid 6-methoxy-1-[4-(2-piperidin-1-yl-ethox y)-phenoxy]-naphthalen-2-yl ester (3.5 g,
6.67 mmol}, 3,5-difluorobenzene boronic acid (3.1 g, 19.6 mmol), cesium fluoride (9.2 g,
60.4 mmol), palladium(I)acetate (145 mg, 0.64 mmol) and tricyclohexylphosphine (290
mg, 1.03 mmotl} to obtain 3.3 g (100%) of the title compound: mass spectrum (ion spray)
20 490.3 (M+H). |

Example 14
6-(3,S-Diﬂuoronphenyl)—S-{4~(2_-piperidin'1-yi-ethoxy)»phenoxy]-naphthalen~2-oi
hydrochloride

Using the same procedure as for 6—-(3.4,5—triﬂuor0—phenyi)—5—[4~{2—piperidin-l—y1—
ethoxy)-phenoxy]- naphthalen-2-ol hydrochloride salt; react 1-(2-{4-[2-(3,5-difluoro-
phenyl)-6-methoxy-naphthalen-1-yloxy]-phenoxy}-ethyl)-piperidine (3.8 g, 7.9 mmot),
2M HOl in e_ther (_'?,-9 mL, I_IS.SImm'ol) and boron t’ribrorﬂi_.ﬁe -(-3.? mk., 39.2 -rhmo‘l)_to give



1-(2-{4-[2-(3,5-Difluoro-phenyl)-6-methoxy-naphthalen-I-yloxy]-phenoxy}-e
thyl)- piperidine F 15 Using the procedure demonstrated in Example 9,

WG Ui romethanesulfonic acid PCT/US2005/000020
6-methoxy-I-[4-(2-piperidin-1-yl-ethoxy)-phenoxy]-naphthalen-2-yl ester
(3.59, 6.67 mmol), 3,5-difluorobenzene boronic acid (3.1 g, 19.6 mmol),
cesium fluoride (9.2 g, 60.4 mmol), ‘&&ITadium(H)acetate (145 mg, 0.64

r| lohex Sphing 290 1 03 mm to obtain 3.
%n@O% of the %ﬁt%é cor#o%ﬂ% massgcsap‘%fc::trumI('ﬂ %S&%eftfkﬁ%ﬂfn
spragxAGpe(4CL).
6-(3,5-Difluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenoxy]-naphthalen
-2-0l hydrochloride 25 Using the same procedure as for
6-(3,4,5-trifluoro-phenyl)-5-[4- (2 E_mg_ig-ll_yl ethoxy)- phenoxy]

T .

7.9 nunol), 2M HCI in ether (7. erdl‘.q@lﬁ@idmol) and boron tribromide
(3.7 mL, 39.2 mmol) to |ve WO 2005 073204 PCT/US2005/000020 -21
2.6 g (64%) of the titl conpound ca gel chromatography: mass .

spectrum (ion spray .3 (M Cl) Ble 1

6-(3,4-Difluoro-phenyl)-5-[4* ﬁ{plperldln 1- /1-et
-2-ol hydrochloride CIH HO Prepafe
6-(3,4-Difluoro-phenyl)-5-[4-(2- Hg

Prepare 6-(3,4-Difluoro-phenyl)-5-{4-(2-piperidin-1-yl-ethoxy)-phenoxy]-
10  naphthalen-2-ol hydrochloride in a manner similar to Examples 7 and 8 to provide 1.79 g

of the tide compound: mass spectrum (ion spray): m/z=476 (M-CI).

Preparation 2
4-[2-(3-Fluoro-phenyl)-6-methox y-naphthalen-1-yloxy]-phenol

g
? O
Iy 7T

Charge an oven-dried 250 mL round-bottom flask with 6~meﬂ10xy—l-tea‘alone

15

(3.0g, 17.0 mmol.) and place under nitrogen. Dissolve the solid in toluene (30mL) and
- add 1-bromo-3-fluorobenzene (4.7 mL, 42.6 mmol), sodium t-butoxide (6.5, 68.1
20  mrnol), palladium acetate (76mg, 0.34 mmol), and racemic BINAP (212mg, 0.34 mmol).
Heat the solution to 115°C and stix for 18 hours. Dilute the solution with cold 5N HCl
(50mL) and ethyl acetate (200mL). Separate the organic layer and dry over sodium
sulfate, filter over a pad of celite and concentrate in vacuo. Purify the crude product using
radial chromatography to give 3.4 g (74%) of the title compound. This miterial is uséd
25  without furthez‘puﬁﬁcaﬁion: mass spectrum (ion spray) m/z :’267(M~_‘H).
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15

10 naphthalen-2-ol hydrochloride in a manner similar to Examples 7 and 8

to provide 1.79 g of the titte compound: mass spectrum (ion spray):
WEINSAZE2M-CI). Preparation 2 PCT/US2085/000020

4-[2-(3-Fluoro-phenyl)-6-methoxy-naphthalen-1-yloxy]-phenol HOOp ~o

~) F 15 Charge an oven-dried 250 mL round-bottom flask with

6-methoxy-I- tetralone (3.0g, 17.0 mm&?%) and place under nitrogen.

Dissqlve the in toluene (30mL) and add 1-bromo-3-fluorobenzene
(@. 75‘§1lES° e B%HW BTN 6 B Leaiend a1 Ogaliadimmol) in

N- Mﬂ@(ﬁml&%mmﬂﬁ)&ﬂdﬁﬂgﬁﬁ@aﬁmmy&ﬁd@ AP AD% oil
Heat the’ég ution 1o 115C and stir for 18%%urs Dilute the solution with
L

dispefy FAROPRRIIRCRRNE: ( at e Gigapltion is
addegeo arsdidtyonmmﬂdmmbauﬁmewd&a(mﬁmﬁ @mﬁbtem (10mL) that has

ntrat c Purl he cr duct us radlal
beerﬁ%?% a(%(?g%g%f/? toLég?v Usdfiffi’ﬁo é‘ﬂﬂbs c ]o%‘ﬁd HHOHRIEAG) is
temsed@s mthadxﬁ Mﬁl‘i‘etmﬁﬁerf(d@udn) md%:spﬁowmﬁgn wmye (X 100mL).
H /07 CT/ /000 20 ss ve
Wég(&& ﬁl%i%o TOREAVTH 2 &(%/ehéaﬁgt% o33 E)T:)l irf urify the
cruNerpm&W@syxgmhdmbdméMMB’gré@m g)mgi zaﬂﬂqudl%mdmtﬁadee@@&mnd and

60% oil erS|on 2.5 mmol at room temperature. After ir
BT b e s e
22.5CGhangd)an Wﬂ(k@mﬂ}ﬁbﬁbﬁﬁﬁz@}b@ﬁh he{atemmd&'s@leﬁgammemoxy-

ctl o roo ture and add pH 7
na@%&%ﬁ I(_}fzgﬁgl ex rac Q[ ace g@?ﬁfﬁ“’%&%ﬁ {Rk)- At room
terepreraniceextda mlvith ?vﬁé'bdusamdg&hefeﬂmmdgh "Pophig afisilica gewipudafy2the. of

coftiie Reduet glgg({a | chrotmat iving 2.5 éS % he title
Comp%und anci.{ Use without further purﬂi35 O r(%éss %% c?r)u 8(néan sﬁfg )t
roogy emBR{NcHyhere it is stirred for 2 hours. Dilute the reaction with water and ethyl
acetate (100 mL) and dry the organic layer over sodium sulfate, filter and concentrate in
vacuo. Purify the crude product using radial chromatography eluting with CHaCl, to yield

540 mg (22%) of the title compound: mass spectrum (ion spray) m/z = 359 (M-H).

Example 16
1-(2-{4-[2-(3-Fluoro-phenyl)-6-methoxy-naphthalen-1-yloxy]-phenoxy} -ethyl)-piperidine
hydrochloride

SO

CIH o

To 4-[2-(3-fluoro-phenyl)-6-methoxy-naphthalen-1-yloxy}-phenol (180 mg, 0.50

- mmol) in 10mL anhydrous DMF is added sodium hydride (60 mg, 60% oil dispersion,

1.50 mmol) and the solution stirred 30 minutes at room temperature. Add 1-(2-
chloroethyl)piperidine hydrochloride (138 mg. 0.75 mmol) and stir the reaction for 3 days.

Dilute the reaction with methylene choride, wash with saturated sodium bicarbonate {1x),

brine (1x), extract the organics and dry over sodium sulfate. Purify the crude product
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10 Charge a 100 mL round-bottom flask with
4-[2-(3-fluoro-phenyl)-6-methoxy- naphthalen-1-yloxyl-benzaldehyde
WOZHE 78274 nunol) and ethyl acetate (5 mL). At room temperB{Ui@ sdesme6020
mL of 35% hydrogen peroxide. To this solution slowly add 2 mL of
concentrated sulfuric acid. The mixture warms to approximately 40 C and
returns to room temperature where42# stirred for 2 hours. Dilute the
reaction with water and ethyl 15 acetate (100 mL) and dry the organic

usingiadighdrepHitnar i U RS MR Se deRFHIErClaeaue P GAf) (W oot
the REOWISE USiRG m@éaécﬁﬁﬂamﬁomﬁb&%'Hﬂia%m&ﬁé'%&é&iﬁ?ﬁy(ﬂ%ﬁ% 2 IN

mg_(22%) of the title compound: mass spectrum (ion spray) n>/z = 35
HCl(m -é})%@iﬁﬂﬂé: 1Bagyspectrum (ion spray) m/z = 472 (M-CI).
1-(2-(4-[2-(3-Fuuoro-phenyl)-6-methoxy-naphthalen-1-yloxy)-phenoxy}-eth
yl)-piperidine hydrochloride a~o_ctrl To
4-[2-(3-fluoro-phenyl)-6-methoxyEéssrtaleh-I-yloxy)-phenol (180 mg,

0.5((325115@%0911'&@)@[&(@@%&@@&4FﬂSeﬁﬂQ@@ﬁH&iﬂ%ﬂﬂ%&ﬁaﬁ&Qm1

60% oil dispersion, 1.50 mrnol) and the solution stirred 30 minutes at
room temperature. Add 1-(2 chi8¥9Easpkridine hydrochloride (138 mg,
0.75 mmol) and stir the reaction for 3 days. Dilute the reaction with

methylene choride, was gpsa rated. oL?i i a%?ate %;g byi

o R AR R I S R B R P et
methoaguctpit: RAOE/AHIDHHRAKISZROB/Q0RRne 23 disitgoredtial45me,

hromatograg Ium with 4% McOH/ 12 to yield 234 99%) of

048?%@“&@3%%305%'@}% fﬁté)tltle cuglra%rorﬁrt{a:"ﬁ%rn% %ﬁf@@?&?ﬁ&r' @%‘é inyBiet of
BB nyndfracihitoH Clei met 205 biukib FiviSia gsfepeadinting (i Spnay podlz thedéction into
aco(yl'grl) a?eﬁ%%iﬂ%'c? Y5 queous sodipm bicarbonate and methylene rige (150ml)

6-(93-Ffuoro-phenyﬁ-5- 4}@9p|per|(]tll|ln-1-y -ethoxy -“I&enox ]‘-napch afien-%s- ’
Drygherygesen lopigeover sodium sulfate and concentrate in vacuo. Purify the crude
product using radial chromatography eluting with 4% MeOH/CH, to give 139 mg (63%)
of the free base of the title compound. Form the hydrochloride salt by adding 0.8 mL of a

1IN HCl in Et,O solution: mass spectrum {ion spray) m/z =458(M-C1).

Preparation 3
4-{6-Benzyloxy-2-(4-fluoro-phenyl)-naphthalen-1-yloxyl}-phenol

L
i

Add bromine (107 mL, 2.08 mol) into a solution of 6-benzyloxy-3,4-dihydro-2H-
naphthalen-1-one (250 g, 0.99 mol) in chloroform (2 L) at 5 °C over 1.5 hours. Add
sodium thiosulfate solution (250 mL) to quench the reaction at 0 °C. Add ethyl acetate (1
L) and separate layers. Extract the aqueous layer with CH>Cl; (500 mL) and combine the

organic layers, wash with aqueous sodium bicarbonate solution and brine. Dry with

- sodium sulfate and concentrate in vacuo. Triturate fthe_ residue by-adding 10% ethyl
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30

Charge a 100mL round-bottom flask with 1-(2-(4-[2-(3-fluoro-phenyl)-6- 10
_methoxy-naphthalen-1-yloxy]-phenoxy}-ethyl)-piperidine hydrochloride
WO(%‘WSH’]@{”’C}ASmmoI) and cooled to 0 C under nitrogen. Add 1PA3HS¥¥iz/v0020
1M CH2CI2 solution of BBr3 and monitor the reaction by ES-MS. After
stirring for 1 hour, pour the reaction into a cold saturated solution of
aqueous sodium bicarbonate and mé%]lene chloride (150mL). Dry the

' i If trate | Puri
s s BT S e il o
of Gbgivsloge MY 88%hood théiipdrbadé mihth tkta-dernpound. Form the
hydroghlo ing 0,8-mal_of HG! in Et20 solution:
e iy BD T g S T 2By
2,2~¢iism%@12dmﬂ@bmmnbdm=&apmmrgw@wmnm&mi F1BNK). Heat
the QA3HAMING FR6IM2 980 1@5&%%%%{8 0°C g ad IN HCI (540

6-benzyloxy-3,4-dihydro-2H- naphthalen-l-one
mEphidieishi (B L) apd @elier 1S o aksainddsoBdoblilien ahibdoiftte sdldtiombtain

152(8362) & fuenchiihs reaclion ab0iAddielhyl acetate (1 L) and
separate layers. Extract the aqueous layer with CH2CI2 (500 mL) and
combiiteseisumrfadtedmit <, Wadsmmith pepismysisodiarobicahohate
“ iQn, an ine ith. sodi Ifat TNV} .
O e e e JhoB A L R aad
methariiondsidootizd4 nhcdktarial hexendS(600ust psl stitdhe acsotign for 1.5

houklignand-dry e salidde 9ehtag é&f&%%ﬂ)(%oh%)r] and watsr (500 m). Separate

6-benzyloxy-2,2-dibromo-3,4-dihydro-2H-napht one. A )
the Lyrsrand stHaxi dee@auras, lavon widtrthid ersaieiGALmE-Bahz forgkine the

or g WHLRMES W:SHWHR eRNaRRAS N HANG B IRGn O R MO ke, filter and

methanol (1.3 L). Heat 5 the suspension t0 dissolution. Cool the reaction
CONGTRRHGE {8 trevand Hig ¢ theresidosnby)adting 186G @hy) asriatost kesaaettl L) to
obt&R@kbAGORdriwhanthers taesatliechiacBtain0 mL x 2) and dry the solid to get

176 g (80 %) of methanesulfonic acid 6-benzyloxy-2-bromo-naphthalen-1-y! ester.
Combine methanesulfonic acid 6-benzyloxy-2-bromo-naphthalen-1-y1 ester (10.0
g, 24.4 mmol), 4-fluorophenylboronic acid (10.2 g, 72.9 mmol), sodium carbonate (7.8 g,
73.6 mmoel) and tetrakistriphenylphosphine pailadium (2.8 g, 2.4 mmol) in a mixture of
toluene (300 mL), ethanol (60 mL.) and water (40 mI.). Heat the mixture at 100 °C for 12
hours. Cool and filter the suspension through a pad of celite. Evaporate the solvent in
vacuo. Wash the residue with sodium bicarbonate solution and brine. Dry with
magnesium sulfate and concentrate in vacuo. Purify the residue over silica gel, eluting the
material with a siep gradient of methanol/diciloromethane (0 to 10%), to obtain 10.1 g
(98%) of methanesulfonic acid 6-benzyloxy-2-(4-flnoro-phenyl)-naphthalen-1-yi ester.
Dissolve methanesulfonic acid 6-benzylaxy~2~(4—ﬂu0m—phenyl)-naphthaie;l-1—y1
ester (3.2 g, 12.3 mmol) in 5M sodium hydroxide (12 mL., 60 mmol), THF (86 mL) and
MeCH (86 mL). Heat to 50 °C for 1 hour. Cool and add ethy! acetate (100 mL). Wash
the organic layer with 1N HCI, saturated sodium bicarbonate solutidn and brine. Dry with -
magnesium sulfate and concentrate in vacuo to obtain 3.4 g (89%) of 6-benzyloxy-2-(4-

fluore-phenyl)-naphthalen-1-ol.
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152 g (92 %) of 6-benzyloxy-2-bromo-naphthalen-l-ol . Add sodium
hydride (24 g, 0.6 mmol) portionwise to a solution of
WO Be82¢idxy-2-bromo-naphthalen-l-ol (179 g, 0.54 mot) in TREN(BBUH/84®20

C. Add 10 methanesulfonyl chloride (47 mL, 0.61 mot) over 45 minutes
and stir the reaction for 1.5 hours at 10 C. Add sodium bicarbonate

- solution (500 mL) and water (500 mly.-Separate the layers and extact the
aqug ith - t L. x2), bine organic layers
B e S o

fluogynbenytiteaphabine ] Tty &idHh &tesibhciod dhiclrhp 209ketive acpatedn nto

; ' id_Filtes, he.sqlid, with tolu
<ol LR A A NS €
165 3 far By dxgod and st hafietialobian ypBiiar 1 ©oibiAdd diethyl ether (1 L).

' ' ' -2~ - -1y 0. .
Ser oA AAPRELIOH B A P B
the QugaARih &E{%éfg,“’ﬁg. saAgTRITIvER sulEata Ridrismsapipte spMisep alThciortograph

the 1Rh 8'h BRI BRI LAR:AE £ Fakeng 6%%95%'%3 aagt &%@# ol/
and water (40 ml/z%Heat the mixture at 100 C for 12 hotrs. Cool and filter

dichiqermrans{Briard%) fr-Lhiint -8 aifd OB &b crdfehirrsisedt (d-frmrophenyl)-
napi¥RRhINS 1esilieyiispelium bicarbonate solution and brine. Dry with

mag&esium sulfate and concentrate in vacuo. Purify the residue over silica

gel ﬁtﬁéﬂﬁ@sﬁa@r%wkﬁ%@fé@bﬂé@ﬁéﬁ‘iﬁ@ﬁﬁéﬂ@i@ﬂ@n@ﬁﬁ@aéﬂmﬁegﬂ R
mmdP) thd %rﬂi@zﬁ?ﬁ@@@(M@&&%%?@@—H&ﬁm%%ﬁuﬂ%%@%l%%zalde_hyde at 0 °C

6-benzyloxy-2-(4-fluoro-phenyl)-naphthalen-I-yl ester. Dissolv
and SHEHAQEY HEARE A Hehd o - 25 ddridus b eryl and STin@le LA0yINL).
Sep@sieN4Pess Gnd 2:3: 210k kySM SOy roxide (12 nko 68 MrpgpltdEn.
a;}86 ) angWMQOH (86 mL). Heat to 50 C for I hour. Cool and add ethyl
OTEANIG {RYETE 60 I (RRRIPSHHE SRR @A) 6PRARRUNGHE Yogu lp AR IB IS
(73%josl esadie softpemanchpirpepRBuwiticaCmagnasiurssyliagnd
concentrate in vacuo to obtain 3.4 g (89%) of 6-benzyloxy-2-(4-
fluoro-phenyl)-naphthalen- i-ol. WO 2005/073204 PCT/US200i/000020
-25 Add sodium hydride (400 mgZ@qptengd) into a solution of

i _2-(4-
q—?f-q%&xt%)-%enzglr]i0xy~2-—(%ﬁuoro—phenyl)«-naphthalen-1~y}0xy}—phenoxy}~cthyl}-

piperidine

Dissolve 4-[6-benzyloxy-2-(4-fluoro-phenyl)-naphthalen- i-yloxy]-pheno! (5.20 g, -
11.91 mmol) in DMF (60 mL) under N and add NaH (1.43 g, 35.74 mrol, 60%wt). Stir
the solution for 0.5 hours at room temperature then add 1-(2-chloro-ethyl)-piperidine, HCI

salt (3.29 g, 17.87 mmol). Continue to stir the solution for and then add water (300 mL}.

‘Extract the aqueous layer with CHyCl (3 x 300 mL) and then combine the organic layers.

Dry the organic layer with Na,SOy, then filter, concentrate and purify it by flash column



fluoro-phenyl)-naphthalen-I-ol in NMP (40 mL). Add the above alkoxide
suspension into a solution of 4-fluorobenzaldehyde (2 mL, 19 mmol) in
WONRIPIEE L) at 165 C. Heat at 165 C for 1 hour. Cool and JfcFBlifgs/0t020
solution (pH=7, 10 mL). Add diethyl ether (1 L). 5 Separate the layers and
wash the aqueous layer with diethyl ether (2 x 200 mL). Combine the
organic layers, dry with magnesium stiffate and concentrate in vacuo.

raph..theresi @ﬂﬁ%gﬁf ' aterial wit
Chr{)gg{g%g%igﬁbﬁ é’t%%%ﬁ\? ichioromet agggl On}]?)é'?g}/%l?g)o tgﬁézé/ ggh(gg%)
of theATE) CORAPBLBETIAMRSSPOC(AAUGES- pheyn/z = 548.3 (M-+H).
naphthalen-1-yloxy]-benzaldehyde. 10 Add 18M H2S04 (1 mL, 16.8

mmol) dropwise into a solution of H202 (1 mL, 9.7 mmol) and
4-[6-benzyloxy-2-(4-fluoro-phenyBxaasiehbden-1-yloxy]-benzaldehyde at 0

5 %%@%&ﬁi{&%ﬂ}gﬁm%@t idAbEL houEen A8 HRGR- Mk @Rt 2-01

CH2CI2 (100 eparate layers and extract the aqueous layer with
CH2C12 (2 x 50 mL). Combine Hyéroehliiddayers, dry with magnesium
sulfate and concentrate in vacuo to obtain 1.88 g 15 (73%) of the title

compound: mass spectrum ](ion spray) m/z=435.1 (M-H). . Example 18
1_(91§solve 1-(2-{4-[6-benzyloxy-2-(4-fluoro-phenyl)-naphthalen-1-yloxy]-

pherd{61Ban7IPYetrédntueromhany) hariihalprbreaiRen 2/ HaIMD1) under
piperidine 0 F Bn0Q 20 Dissolve

10 Mo 296.befzfoky- 8 MHiGadsHeRsnsTApRiNaks Hayfrg isenot (s e action

mixtdd FoOMOhoRDMEn (BReMba g eraNg, anshadd Mol s shd3Rudty MO Alsidue
t:1 Stir the solution for 0.5 hours at room temperature then a

0%w r d )
by cqlymn fRFRRibe g 95 £ Mo BIGLPHEF Oimuly M hafabto give
2.93 19 (Srdesahatipebasnst themiaddomaietsd0DmidivExEaeidhaaquensys 6.41

layer ith(;'CCfHZCIZ (3 x 300 mL) and then combine the organic layers. Dr
momql i, A 4VEP T 1S8R 1B Titor oo BB Aokl el M By :0), and

15  stir tHesb @R O RAARQ7IZMPEHY 2007/ Qx%&%é&@pr@ssure and at 40 °C,

overnight, in vacuo to give 3.17 g (100%) of the title compound: mass spectrum (ion
spray) m/z = 458.2 (M-CI).

Preparation 4
20 Triffuoromethanesulfonic acid 1-[4-(2-azepan-1-yl-ethoxy)-phenoxyl-6-methoxy-
naphthalen-2-yl ester :

O a,

_ 0S0,CF,
LI

Add sodium hydride (18 g, 0.45 mol) into a solution of 4-benzyloxylphenol (41 g,
25 (.20 mol) and 2-(hexamethyleneimino)ethyl chloride hydrochloride (44 g, 0.22 mmol) in
THF (600 mL) and DMF (100 mL) at room temperature. Heat to 60°C for 30 minutes.
Pour the solution'i:_nto ice and water. Dilute with ethyl acetate (500 ml) and separate

layers. Dry the organic layer with magnesium sulfate, filter and concentrate under reduced
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chromatosraphy (silica gel, 0-4% MeOH-NH40H (10/1, v/v)/CH2CI2) to.

give 6.5 g (99%) of the title compound: mass spectrum (ion spray) m/z =
WOSABSAOTRA4H). Example 19 5 PCT/US2005/400020

6-(4-Fluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenoxy]-naphthalen-2-

ol hydrochloride Dissolve

1-(2-{4-[6-benzyloxy-2-(4-fuoro-phenyh=naphthalen-1-yloxy]

henoxcy. -eth l‘;i iperidine &3.5 , 11.87 ol) in McOH/THF (200 mL,
ores R TR AT D A8 it i b DAl B ARl (500
mL) HRdbreertionésmTordter Eilion 5068 toidwalaowes themfiinr quidheq
o Pﬁ/ R%a ove the solve ]tfggd %%_the residue by column
A AR R g2 B BB ACH PR foemse (30, 1.59
mol)ginel R:B3dinth4tnrabtie(reg tasemhdie lilecompaoundn Risaaladhedree
_._hase(2.93.9, 6.41 mmql) in CH2CI é1{{10 .mL), and coql.it to -78 C. Add
S e I PRI RS 0 St LB G  HRF gate (500
i) Révapueath ecdeive shdadedredd gedspres andeadd dvated 01 60 mySrighiteithe
. ive 3.17 r\é’#@?@f f the title compound; mass s ectrum?%ion X
i A ot I /D i et rapEr e
saturbied (@ dirapbsdiydrethoxlphebx 3e6-mEih dxy withphibals vy yhEster fher
d. sodium %gge%w 45 mol) i olutjon of
and QYRR Son i S0 R N B ARt 3 B L A et
ethosdeplanhl/drochloride (44 g, 0.22 mmol) in THE (600 mL) and DMF (100
mL temperature..Heat to 60C for 30 minutes. urgée solytio
e S T e R S T el e
azepBrylthid-othyaip phyeoMth grdgResinol)sutfpter fitenzar(dconbehiraseiinder
12LSHHSed WO, 200R/Q73204 PCI/US2005 OO(()%% Bi essure to give .
pota rown oll. (é?lgsco ve ‘fhg’goil)llfﬁne%t y n?cg}’fﬁél?g r% i’n ?ﬁte O s xture
to refTux for 85 hours, Cool and filter the residue with celite and elute with methanol and
methylene chloride (500 mL, V/V = 1:5). Evaporate solvent under reduced pressure and
chromatograph the residue on a silica gel column eluting the material with a step gradient
of methanol/dichloromethane (0 to 10%) to get 19 g (43%) of 1-{2-[4-(2-benzyloxy-6-
methoxy-naphthalen-1-yloxy)-phenoxyl-ethyl }-azepane.
. Dissolve 1-{2-[4-(2-benzyloxy-6-methoxy-naphthalen-1-yloxy)-phenoxyl-ethyl }-
azepane (19 g, 38 mmol) in ethyl acetate (500 mL) and methano! (600 mL). Heat the
mixture to obtain a clear solution. Cool to room temperature, Add ammonium formate
(30 g, 476 mmol) and palladium on carbon (2 g, 1.9 mmol). Heat to reflux-for 30
minutes. Add ammonium formate (7 g, 111 mmol) and palladium on carbon (0.7 g, 0.7
mmol). Heat to reflux for 30 minutes. Filter the supension through a pad of celite and
elute with ethyl acetate (500 mL). Evaporate solvent under reduced pressure and add
water (100 ml). Dilute the mixture with ethy! acetate (500 mL) and separate layers.
Wash the organic layer with saturated sodium bicarbonate solution (2 x 200 mL), dry with
magnesium sulfate, filter and evaporate solvent under reduced pressure to give 15.1 g
(87%)of 1-{4-(2-azepan-1-yl-ethoxy)-phenoxyi-6-methexy-naphthalen-2-ol. ‘
Add wifluoromethanesulfonic anhydride (7 mL, 42 mmol) into a solution of 1-[4-
(Zg'azepanf1—yl—.ethoxy’)—phenoxy}—6~meth0xy~naphﬂm’1&‘n—2—ol (15 g, 37 mmol),
.m'eﬂzylamme (20 mL} and methylene chloride (500 mL) at —SOOC Warm the reaction
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mL). Add ammonium formate (100 g, 1.59 mol) and palladium on carbon
(10 g, 9.4 mmol). Heat the mixture to reflux for 30 minutes. Add
Warththid?formate (100 g, 1.59 mol) and palladium on carboR{IB 4054106020

mmol). Heat the reaction mixture for 30 5 minutes. Filter the supension

through a pad of celite and elute with ethyl acetate (500 mL). Evaporate

solvent under reduced pressure and a@%“water (100 mL). Dilute the

mixture with ethyl acetate ‘B}ﬁ,} separate layers. Wash the
LA SR At A S B B -SBRARIS o200 b paction

mudmmhmgm;ﬁtalmﬁswfﬂée(mlnemﬁnwgmnﬁéat@a%matr@@ﬁefe&ﬁg@tﬁﬁde.

ress re to ive 3% %64 %) of 4 pan-1- I 10 ethoxy) phenol.
SRR S ) A AHHE M R L ER pgfoion (100
mE4-48d &Zﬁf&aﬁéiyyheﬁflfgﬁwdﬂa@mh(&i @aéﬁ%mmgwmpﬁﬁeb@ﬂ@:@&ﬂe solvent

a d1 6% E? OS"[aSSI arbtonateééﬁg 181 mmol) nd rldlg%r(éoo
L) e T80 B?ﬁ:?@fﬂ? (x50 %%‘H’oﬁﬁé‘ Pliffing the
mamsaiwemlwﬂ’st@@eadrcdmhﬁtmwhbzmmﬁ\dﬂofc&ndtﬁzﬁlmethymeMQBdﬂ) g {99%)

5Q0 mL VV 1:5). Evaporat vent und r essur
of e e g G D R e P -
naphﬁtehrgmgle:menf methanol/dichloromethane (0 to 10%) to get 19 g (43%)

of 1-{2-[4-(2-b(,nzyloxy-6- methoxy-naphthalen-1-yloxy)-phenoxy]-ethyl

)-azepane. Dissolve

1-{2-[4-(2-benzyloxy-6-methoxy-naphthalen-1-yloxy)-phenoxy]-ethyl)- 20

azepane (19 g, 38 mmol) in ethyl acetate (500 mL) and methanol (600

mL). Heat the mixture to obtain amon Cool to room

e bdalrS Aﬂﬁfmumqyﬁwwiﬁeﬁmm@@«gaﬁﬁﬁammmym]p@ﬂmﬁmm -@thyl)-

carbon (2 g, 1.9 mmol). Heat to refluxfor 30 minutes. Add ammonium

formate (7 g, 111 mmol) and palladlumpon carbon (0.7 g, 0.7 mmol). Heat

to reflux for 30 minute er asion through a pad of cefite and

25 elute with ethyl acétate (600 mL). morate solyent under reduced

pressure and add Wa@EO mL). Dilute the m|x with ethyl acetate

(500 m1..) and separate layers. Wash# . ith saturated
sodium bicarbonate solution (2 x 200
filter and evaporate solvent under Bdused pFéssure to give 15.1 g
(97%)of 1-[4-(2-azepan-1-yl-ethoxy)-phenoxy]-6-methoxy-naphthalen-2-ol.

Dissolve trifluoromethanesulfonic acid 1-[4-(2-azepan-1-yl-ethoxy)-phenoxy]-6-
methoxy-naphthalen-2-yl ester (435 mg, 0.80 mmot), cesium fleoride (864 mg, 5.7 mmol)
and 1,3-difluoro-benzene boronic acid (383 mg, 2.4 mmol) in dry acetoniirile (5 mL) and
stir for 10 minutes. In a separate flask suspend palladium acetate (18 mg, 0.08 mrmol),
and tricyclobexyl phosphine (33 mg, 0.12 mmol) in dry acetonitrile (15 mL) and sonicate
under nitrogen for 10 minutes. Combine contents of both flasks and heat reaction at 60
°C for 15 minutes. Cool reaction and filter thrdugh celite and concenirate in vacuo.
Purify crude product by silica gel chromatography using a 1-3% gradient of methanol in
dichloromethane 10 yield 400 mg (98%) of the title compound: mass spectrum (ion spray)
m/z = 504.2 (M+H).
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30 Add trifluoromethanesulfonic anhydride (7 mL, 42 nunol) into a solution

of 1-[4- (2-azepan-1-yl-ethoxy)-phenoxy]-6-methoxy-naphthalen-2-ol (15
wOogeeYomgl), triethylamine (20 mL) and methylene chloride (BO®/oi2p@tecoozo

-50C. Warm the reaction WO 2005/073204 PCT/US2005/000020 -28

mixture to room temperature and stir for 1 hour at that temperature. Cool

the reaction mixture to -78C and ad&Brine (20 mL). Warm the reaction to

room temperature. Separate layer and,wash the organic layer with

saturated sodium bicarbonate sﬁéﬁgﬁzﬁgé mL) and brine. Dry the

drgan(i-feyepenith-vhagresiyphsttialg, Gl Sadid evapsiiais 3aluphthbiendear

reduced pressure. Chromatogr %th esidue on a silica gel column

eluting the material with a step%& Eﬂg}ﬁgto fhethanol/dichloromethane (0]
to 10%) to get 20 g (99%) of trifluoro-methanesulfonic acid

o i comehutk b e R
pherby@PHAH I3 S MifledfEphen ) 6amett)dxyeipitalahahy| 03y ket ke °C,

: 1~6thyl)- az ne\(@yi}_l issolve trifluoromethanesulfonic acid
gl PR R L RS G, Cpeence

in vqaB5s Redicr8entholaitesidichiivronce (884 (Mn3. Y Adusoi)]l @dl°C. Add boron

. -dif -he ORI i 8 4 mmal). in dry acetonitrile (5
o B PG R R b L b S O el or
L5 haeesated(pgunmg; @hSmursroonanit erisyolotied godhoas Hhaaeh(83 [ 002 and

e e A R i e
and satated. soboimebistisboantt fikanytvidu ghdietiteuditc dilcenratedmocatats in
vaalgyf“r'iggmsiﬂﬁ%%ugéi%&iﬁ?ﬁ&%ﬁﬂﬂ?ﬁ%@ qrenmy Seindd driteanadient
dichloromethane to yield 366 mg (65%)of the free base of the title compound. Dissolve
free-base m 10 ml dichloromethane and add 2M HCI (0.8 mlL) stir for 10 minates and
concentrate in vacuio to yield 343 mg (88%}) of title compound: mass spectrum (ion spray)
m/z = 450.3 (M-CI).

Example 22
14(2-{4-[2-(3,4-Difluoro-phenyl)-6-methoxy-naphthalen-1-yloxy]-phenoxy} -ethyl)-

azepane

Combine palladium acetate (33 mg, 0.15 mmol), tricyclohexyl phosphine (61 mg,
0.22 mmol) and acetonitrile (6 ml). Sonicate the mixture for 5 minutes. Combine
trifluoromiethanesulfonic acid 1-{4-(2-azepan-1-yl-ethoxy)-phenoxy]-6-methoxy-

naphthalen-2-yl ester (787 mg, 1.46 mmol), cesium fluoride (2.00 g, 13.2 mmol), 3 4-

- difluorophenyiboronic acid {_692 mg, 4.38 mmbol) and acetonitrile (16 mL). Add the

sonicated Pd/Pcy; suspension to reaction vessel and heat to 90 °C for 30 minutes. Cool to
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dichloromethane to yield 400 mg (98%) of the title compound: mass
spectrum (ion spray) 25 nilz =504.2 (M+H). WO 2005/073204

WO RH18266H5/000020 -29 Example 21 PCT/US2005/000020
5-[4-(2-Azepan-1-yl-ethoxy)-phenoxy]-6-(3,5-difluoro-phenyl)-naphthalen-
2-ol hydrochloride 5 Dissolve
1-(2-{4-[2-(3,5-difluoro-phenyl)-6-meth&ky-naphthalen-1-yloxy]-

henoxy}-ethyl)-gzepane (583 mg, 1 mol) in dichloromethane (10 mL).
oo R P LR A G S T SRR ol e ROt ve
resi@ielin edingliesetaionaoniBiema vashiovithesiasalia Merati M0 mL). Separate the
C,.Add boron tribromide (972 mg,

dichloromethane (10 mL) and cqol tg ,
ey, RS LHEEHHAD T BN oA M6 Tonciir 1874 6opegmirate
in aeuss ahd-@autogapliahdrisidie ente Me,saliaiedisagimebicarbRnaten
0 mL) and ,methanol (10 mL), Extract with dichloromethane, combine
meexaf%g‘]cé %ﬁ%‘%ﬁ&%ﬁ?ﬁ@%&& %%3 ‘ORI SBRARY Bre bRt SpPRand:
masosfiertmsalféim fiftery)and: conogrmdte-it).vacuo. Purify by silica gel
chromatography using a 1-4% gradient of methanol in dichloromethane to

yield 366 mg (65%)of the free base of the title compound. Dissolve 15
free-base in 10 mL dichloromethaBeangiadd 2M HCI (0.8 mL) stir for 10

minutes, apd concgentrate in vacuo to yield 343 88%) of title
o e A R T e rphery epamhilen 2-o!
20 '

hydrochloride
1-(2-{4-[2-(3,4-Difluoro-phenyl)-6-methoxy-naphthalen-1-yloxy]-phenoxy}-
ethyl)- azepane 0ti 0 F F Combine palladium acetate (33 mg, 0.15
mma%mbh?%ﬁmﬁﬂ}hﬂiﬂdﬁﬁ)mban&b)@ﬁﬁdmm?)napﬂmmLtyilt];ﬁq@-
mL.), icate the mi or inutes.,.Combinge triflugromethanesulfqoni
P R S TR g o) P g e . A3 S s
in diethyl ether (1 mL, 2,0 mmol). Stir for 5 minutes. Concentrate the slurry and dry in

vacuo. Dilute the residue in dichloromethane (20 ml) and blanket with nitrogen. Cool the
solution to 0 °C with external ice bath. Add BBrs (0.4 mL, 4.3 mmol). Stir the reaction at
room temperature for 30 minutes and add the reaction mixture in saturated aqueous

NaHCO; (20 mi), ice (5 g) and methanol (5 mL). Dilute with dichloromethane (20 mL), -

separate the layers, wash the organic layer with brine (10 ml), dry with MgSOQy, filter, and

concentrate irz vacuo. Chromatograph the residue on a $i0; column eluting the material
with a step gradient of methanol/dichloromethane (0 to 5%) to get the free base of the title
compound. DDissolve the free base in diethy] ether (5.0 ml), ethyl acetate (6.0 ml) and
methanol (1.0 ml) and add 2M HCI (1 mL, 2.0 mmol) in diethyl ether. Coilect the
precipitate on filter paper, rinse with diethyl ether and dry in vacuo (<2mm of Hg) to give
310 mg (47 %) of the title compound: mass spectrum (ion spray) m/z = 490.3 (M-CI).
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naphthalen-2-yl ester (787 mg, 1.46 mmol), cesium fluoride (2.00 g, 13. 2
mmol), 3,4- difluorophenylboronic acid (692 mg, 4.38 mmol) and
WOMeisAd (16 mL). Add the sonicated Pd/Pcy3 suspension be TEE608000620
vessel and heat to 90 C for 30 minutes. Cool to WO 2005/973204
PCT/US2005/000020 -30 room temperature and filter through pad of
Celite and evaporate the solvent. Dissplve residue in ethyl acetate (40
mL) and wash with saturated NaHCO3 (10 mL). Separate the layers,
* wash the organic layer with brind2gnoopig. 24y with MgSO4, filter, and
[ r | 02 ¢
T e e e R B o
630 mg (86 %) of the title compby#gcrasdespectrum (ion spray) m/z =

504.2 (M+H). Example.23 o~ O

5-[4-(2-Azepan-I-yl-gthoxy-phénox ,4-difIuoro-phenyl)-naphthalen-z
-ol 10 hydrochlorid@l\@&-(;‘
4-[2-(3,4-difluoro-phenyl)-6-methoxy-naphthale xy]-
phenoxy}-ethyl)-azepane (630 mg, “in dichléromethane (20
ml). Add 2M HCI in diethyl ethex 2.Q.zmol). Stir for 5 minutes.

Concentrate the slurry and dry in15 vacuo. Dilute the residue in
dichloromethane (20 ml) and blanket with nitrogen. Cool the solution to 0

C \egl_th ext%\hnal ice bat “\%ﬁﬁﬁ BBrSﬁO 4 mL, 4.3 mmol). Stir_ the reaction at

room teniperatreqor e NG BERFIHBTRS it it -(3-fluoro-
*’he‘?f‘i"m?amd lerometane (BOm ) St e e v e & 2

ilu ith.dichloro rate the s, wash the

orgéﬁ}'ce%yer Wlﬁ‘l bﬁ%ﬁﬁ%ﬁ‘f&%&ﬁ@? 65%&3%8:%6' sl e frgafase of
the tlﬂa/amnpoﬁfdaﬁatmghab klirenesigueion &6i0eolymo@iding 1R by adding
0. 8rgjfltina{r {LE ad| nt of methanolldichlgr omethag Otg 5% to

ree

getthe 4s8'6 fhestcf gu&r)im oy Sd)eﬁ%ggl BPRELBLE
ether (5.0 ml), ethyl acetate (6:0 ml) and methanol (1.0 ml) and add 2M

HCI (1 ml-, 2.0 mmol) in diethyl :‘%E? J,%ct the precipitate on filter

paper, rinse with diethyl ether a ua (<2mm of Hg) to give 25
310-Md 34 zmppef thd-ttlecsoinpbernk h 498 Sheuuphetion) sppiyhatetz-2-ol
490.3 (M-CI). hydrochloride

Prepare this compound following thf; procedure to make 6-(3-fluoro-phenyl)-5-[4-
(2-piperidin-1-yl-ethoxy)-phenoxy]-naphthalen-2-ol hydrochioride above starting with I-
(2-{4-[2-(3-fluoro-pheny!)-6-methoxy-naphthalen-1-yloxy]-phenoxy}-ethyl)-azepane
hydrochloride, to get a 52% yield of the free of the title compound after radial
chromatography. Form the hydrochloride salt by adding 0.8mL of a 1 M HCl in Et,O
solution: mass spectrumn (jon spray) m/z =472 (M-CI).

Example 26
Iu(z—{4-[6—Bénzyloxy—2—(4—ﬂuoro—pheny})~naphthaien—1~yloxy]—phenoxy}-eﬁayl)—'azepane
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WO 2005/073204 PCT/US2005/000020 -31 Example 24

-(2-{4-[2-(3-Fluoro-phenyl)-6-methoxy-naphthalen-1-yloxy]-phenoxy}-eth
woﬂ}-‘é’?’éﬁéﬁé hydrochloride CIH\ O e F 5 Prepare this compoﬁﬁafpoﬁ?%“% 026

the procedure to make 1-(2-{4-[2-(3-fluoro-
phenyl)-6-methoxy-naphthalen-1-yloxy]-phenoxy}-ethyl)-piperidine above,
using 2- (hexamethyleneimino)-ethyl chloride hydrochloride to get a 100%
yield of the free base of the title compound after radial chromatography

Form the hydr c Itb ing 1 08mL Cl in Et20
solu én @éa{lss?1 (#ru %? i@ H)é%‘( %&gé)%zyloxy -2-4-
ﬂuoméﬁymmmﬂmwfemmmmmﬁﬁ IS«guprDrﬁh@M)r DaVIEtRIQAE3-Qid stir
droc{élsoglde 15 Pre&arggltr@s R%TBO&”OI f0||0WI the procedure to make

for {%% g8 at pﬁgirllly 20 examethyy. ne1m1n0)ethyl chloride
hydr(eishtinidel/Dataosy) -phesioxylinzihithalem Z-nipeystiastaridenalayesdd
wit

HOTRE M it ether 100 b, Separai huees R AATHBR SRRy

Wlﬂlahef#)ahethhy&acﬁ{bnd@ t@gﬂﬁﬂﬁﬁgg&ﬂda}feﬂwd@m@tﬁm@kﬁium sulfate and
fter chro ato For. he h rochlorid It b

con SHTREND . SRR S e o P

gradipmg m&tl(mm;ﬁﬂammetﬁ&lc (0% to 10%}, to obtain 1.0 g of the titte compound

(66@(%@@ Q&{@()Fctx 285 ﬁ%w%.(lzf\qa%'ghalen-I-onxy]-phenoxy}-eth

azepa
Example 27
5-[4-(2-Azepan-1-yl-ethoxy)-phenox y]-6-(4-fluoro-phenyl)-naphthalen-2-ol
hydrochloride

Add ammonium formate (614 mg, 9.7 mmol) and palladium on carbon (10 mol%)
into a solution of 1-(2- {4-[6-benzyloxy-2-(4-fluoro-phenyl)-naphthalen-1-yloxy]-
phenoxy}-ethyl)-azepane (709 mg, 1.26 mmol) in MeOH (20 mL) and ethyl acetate (12
ml.). Heat to reflux for 1 hour. Cool and filter the suspension through a pad of celite.
Evaporate the solvent, dilute with CH,Cl, and wash with H;0 (20 ml.). Dry the organic
layer with magnesium sulfate and concentrate in vacuo to obtain the free base of the title
compound. Dissolve the free base in ethyl acetate (2 mL), diethy! ether (2 mL) and
MeOH (0.1 ml). Add 2M HCI (1 mL, 20 mmol), concentrate the siurry and dry in vacuo
to give the title compound (270 mg, 50% yield): mass spectrum (ion spray) 472.3(M-CL).

Preparation 5
Trifluoromethanesulfonic acid 6-methoxy-1-[4-(2-piperidin-1-yl-ethoxy)-benzoyl]-

naphthalen-2-yl ester

Sy
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25 WO 2005/073204 PCT/US2005/000020 -32 Add sodium hydride (324
mg, 8.0 mmol) into a solution of 4-[6-benzyloxy-2-(4-

W pHRERYI)-naphthalen-I-yloxy]-phenol (1.18 g, 2.7 mmol) FFHRfz{ageoceze
mL) and stir for 20 minutes at room temperature. Add
2-(hexamethyyleneimino)ethyl chlorigﬁgs hydrogen chloride (1.07 g, 5.4
mmol) and stir at room temperature for 12 hours. Add H20 (10 mL) and
diethyl ether (100 mL). Separate layers and wash the aqueous layer with
diethyl ether (2 x 50 ni,). Combine organic layers, dry with magnesium

sulfHté SRaramHdeiteie skt tmPrestifyithstieBrIuc BpeTasITe D sie enditly line,

. 1 erial with a st adient.of methanol/dichloramethane (Q% t .
s e el s qobien
temBRFAdN/Z56PRSOVi idh 5X70 1R &R Ml HEERAd 4-(2-piperidin-1-yl-

-yl-ethoxy)-phenoxy]-6-(4-fluoro-phenyl)-naphthalen-2-ol hydrochloride
o RFSLIHHTBIRGAT 1drrh 468- (SR BT FRly At B A I@iu MAnsis B Bosction is
detddRimBe o bRt RetURRRhIHe rdaction slowly with 1 N NaOH and dilute with

s R g TVOS i LS H AL O 280mh phiieln
Cobfiated é?gﬁlk)eiﬁ%eké%ﬁfwa&%i‘ﬂ!{‘BHﬁe%BQ'cﬁ%)?ﬂté%\%ﬁ g%%gﬁgalﬂ z¢ the

]
through a pad of celite. 20 Evaporate the solvent, di an
cm&qubdﬂmmr@ﬂmh) -@B\?‘Ié‘belﬁ‘gﬁm?ﬂia%?mﬂ@&k]}hﬁﬁgpfiﬂwsaﬁﬁigeﬁdin—1—
_.and concentrate in vacuo to obtain t ase of the title compound.
- By ety frclhagone %%?ﬁ%%é?&@? Eﬁﬁb, diethyl ether (2 mL) and
Me @@ de 1§29~ dichet Ak Ghilithale20-yipral cofeeidiiae yhembiy-pRehyl]-
ry in vac ive.the title compound (270 mg, 50% vyield): mass .
e U SR 210 PSP Dok cppe
with B BSHHQRIGIA6IIfunnel, stirbar, and N source, Cool the flask in an
_ 6-methoxy-I-[4-(2-piperidin-1-yl-ethoxy)-benzoyl]-
ice/brine bath and add 1.0 M BCl3 solution in CHpCly (1.2 equivalents) dropwise. The

reaction solution turns dark red and the temperature initially increases to 5 °C. Within
one hour, all starting material is consumed, as determined by TLC (1:1, Ether:Petroleum
Ether). Quench the reaction with methanol (5 equivalents) and allow to warm to room

temperature. Dilute the organic solution with CH»Cly (one volume equivalent) and add
to a 1.0 M NaHCO4 solution (5 volume equi\_faients) and stir for one hour, Separate the
aqueous and organic layers. Wash the aqueous layer with CHyCly {om:: volume) and the
combine arggnic layers, wash with saturated NH4Cl and dry over NaQS(};;. Purify the

product via column chromatography (50/1 silica gel) eluting with CH»Cly/Hexanes (3/1)

o yield (2-hydroxy-6-methoxy-naphthalen-1-y1)-[4-(2-piperidin-1-yl-ethoxy)-phenyi}-

methanone (typical vield 87 %).

Dissolve (2-hydroxy-6-methoxy-naphthalen-1-yl)-[4-(2-piperidin- 1-yl-ethoxy)-
phenyl}-methanene in CHoCly (10 volumes) in a three neck round bottom flask eqﬁipped
with a stir bar and N source and chill.to 0°C in an ice/brine bath. Add pyridine (1.3
equivalents). Add triflucromethane sulfo'nyl chloride (1.2 equivalents) via syringe over

15 minutes. After 15 minutes, quench the reaction with H>O (10 volumes), wash with 1

NHCI (5 volumes), wash with 1.O0N NaHCO3, aﬁd dry over Nép_SO4. Concentrate to
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naphthalen-2-yl ester 0 OS02CF3 WO 20051073204

PCT/US20051000020 -33 In a dry round bottom flask equipped with stir
Wai0eHidetature probe and N2 line, dissolve 2,6-dimethoxynBphtHakep00020

(2.0 eq) in CH2C12 (5 volume equivalents) at ambient temperature. Cool

the solution to 0 C in with an ice bath gnd add 4-(2-piperidin-1-yl 5

ethoxy)-benzoyl chloride (1.1 eq). Ada aluminum chloride (2.0 eq). Once
; I Ta]aly rmy :ampl i ly
B R T i ool Ak e e SRR R
P“ﬂﬁ’éf@’é%s layer with (I x 20 mL) of CH2CI2. Combine the organic extracts
and wash with brine and dry (Na2S0O4). Recrystallize the crude product
from methanol to give (2,6-dimethoxy-naphthalen-I-yl)-[4-(2-piperidin-| 10
yl-ethoxy)-phenyl]-methanone (alZ#eaaplgi2dd 68%). Dissolve

E-Ldnahenomephialaph ok LSRRI BRMRBEN . cnoxy)

methanone in [2 (10 volume equivalents)’in a 3-n ottom
flask equipped with a pressiecatliieatpagagtion funnel, stirbar, and N2
source. Cool the flask.in an-.ice/bsine hath and add 1.0 M BC13 solution in
CH2CI2 (1.2 equival@‘drop_wise 15 reaction solution turns dark
red and the tempera initially incréases-ie ithfh one hour, all

equivalents) and allow to warm. emperatére. Dilute the organic
solution with CH2CI2 (one volume equivalent) and add toa 1.0 M
NaHCO3 solution (5 volume equivalents) and stir for one hour. Separate

b e R A e PS5 oy
bendhiGapanakitry bybesna?2 801 ¢ PRATY theadyeddQ Yidighlurophenylboronic acid
(’?.O;%rlf%ﬁ:@ %&? E‘x}/ d(=:5gca)1{;]s'e%l '&%9@&2»%%@%“&"{@2%%}%?@ gﬂffgq@e{% stgodium
carbQupipdi Gy b- St horgthaphstilen 1Dyt [4oiRepiterdimdbiyhithgoy Yot femytiutes.
Add PARANARS BRI ¥0IE %) mmol) and triphenylphosphine (1.2 g, 4.6 mmol)
and plunge into a 85 °C oil bath. Stir for 40 minutes and cool to room temperature. Pour
into saturated aqueous sodium bicarbonate and extract twice with methylene chloride.
Dry the combined organic layers with sodium sulfate, filter and concentrate in vacuo.
Purify the resultant oil with SCX columns (load in methanol, elute with 2M NHz/MeOH)
to yield 10.8 g (93%) of the title compound: mass spectrum {ion spray) m/z = 502.3
(M+H).

Example 29 -
[2-(?..,4~Diﬂuoro—pheuyi)-Gwhydroxy—naghﬁxaiem 1-yl}-[4-(2-piperidin-1-yl-ethoxy)-

phenyl}-methanone hydrochloride

Digsolve [2-(2,4-difluoro-phenyl )-6-methoxy-naphthalen-1-y1]-[4-(2-piperidin-1-

yl-’etlmxy)-pheﬁyi}-methanone (10.8 g, 21.5 mumol) in methylene chloride (200 mL). Add

2M HCl in ether (21.5 mL, 43 mmol) and concentrate in vacuo. Redissolve the foam in

methylene chloride (200 mL) and cool to 0 °C undér -ﬁitmgeﬂ. Slowly add boron
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25 Dissolve
(2-hydroxy-6-methoxy-naphthalen-I-yl)-[4-(2-piperidin-1-yl-ethoxy)-
woO phenyipemethanone in CH2CI2 (10 volumes) in a three neckpoungmotomezo
flask equipped with a stir bar and N2 source and chill to OC in an icelbrine
bath. Add pyridine (1.3 equivalents). Add trifluoromethane sulfonyl
chloride (1.2 equivalents) via syringesover 15 minutes. After 15 minutes,
guench the reaction with H20 (10 volumes), wash with 1 30 N HCI (5
tribroudtisniEs), mastiWitindo0) MddaHER S, %d@m@@Z%@%&emme
to WO 2005/073204 PCT/U S2005/000020. -34 give the title compound in
R A e L i W
organft layer with sodium sulfate, filter and concentrate in vacuo to yield 10.5 g (1(}{}%
[2-(2,4-Difluoro- phenyl) -6- methox‘)& aphthalen-1 J4 (2-piperidin-1- é@
of the s bass il ramRRImSY 8 BN R S e S BT ERT 42
@, Jémqtmmj FA 92 @inedding - atioxy)r€lg, W?@!{Eamihf?'?ﬂ‘%%'ﬁ eI Hy,
ﬁ(i'? 23.0 mmoli_&nd 2,4- dlfluoro&henylboronlc acid (7 %c?d 0 nunol)
15D, 8 AL e A (596 A A6 VIS Sl .08 .7
= 5.0GH IRt (T &Vl Ma-mrrgllabaﬂ%t{b@wmm emperatyy el Wylgh mipgen

for 5 minutes. Add allad_lum(ll) cetate (520 mg, 2.3 mmol) and
Dissqlyg e r‘rﬁi@ésm LB ey SR b o A A E ABPRHES i

amouf@rdf@ Mi ﬁg@@@oﬁ%@@@i@afﬂpmmﬁ@%& eniRpite 15 4@ é@raiRtbompound,
aqueous sodium bicarbonate and extract twice with methylene chloride.

Dry the combined organic layers with sodium sulfate, filter and
concentrate in vacuo. Purify thgtesifitarsiooil with SCX columns (load in

elut Wlt M NH3/MeO oyleld (93%) qof the title
izr%‘?ﬁ’p%a‘iw TR SRy PP S opip Ser e sy

phenyl}-methanone

[2 (2,4-Difluoro- pher&hydrox& naphthalen-1-yl]-[4-(2-piperidin-1-yl-eth
oxy)- N F

Dissolve trifluoromethanesulfonic acid 6-methoxy-1-[4~(2-piperidin-1-yl-ethoxy)-
benzoyl}-naphthalen-2-yl ester (4.51 g, 8.4 mmoi) in acetonitrile (140 mL). Add
Pd(OAc), (0.28 g, 1.3 mmol), tricyclohexyiphosphine (0.59 g, 2.1 mmol), cesium fluoride
(11.4 g, 75.6 mmol) and 2,5-diflucrobenzeneboronic acid (2.56 g, 16.2 mumo}). Flush the
flask with nitrogen then heat the reaction mixture to 90 °C. Heat the reaction mixture for
one hour and then cool it to room temperature. Add water (400 ml.) and extract the
aqueous layer with methylene chioride(3 x 400 mL). Combine the organic layers and dry
with sodivm sulfate, filter, concentrate and purify by flash column chromatography (0-4%
MeOH-NH/OH (10/1, v/vY CH2Cl) to give 2.42 g (68%) of the title compound: mass
spectrum (ion spray) m/z =502.3 (M+H). |
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phenyl)-methanone hydrochloride 25 Dissolve
4-difluoro-phenyl)-6-methoxy-naphthalen-1-yl]-[4-(2-piperidin-I-
WO%@W&%‘}} -phenyl]-methanone (10.8 g, 21.5 mmol) in methyfé‘?‘ngf %ﬁghé"mmo
(200 mL). Add 2M HCI in ether (21.5 mL, 43 mmol) and concentrate in
vacuo. Redissolve the foam in methyglene chloride (200 ml-) and cool to O
C under nitrogen. Slowly add boron WO 2005/073201 -

PCT/USZOOS/OOOOZO -35 tribréixagep{d 81 mL, 107 mmol) and stirat 0 C

,;‘ |nto a q odlum icarbpnate
d extract wn%%%%éyé)ﬁ in chior gﬁk&% g[éilryal t#gct) arP RIEY Fay(gr v@ﬁtﬁf)eg1
sulfate, filter and conpbntrdientiatiamuee toydietdl0rdg (100%) of the free
base of the title compound: 'H-NMR (CDCI3) 57.72 (d, J = 8.6 Hz, 1H),
7.49 5 (d, J = 8.6 Hz, 314), 7.35 (d, J = 8.4 Hz, 111), 7.18 (t, J = 7.8 Hz,
1113P}n?ﬂ1¥!€(f6 {3~£21*9dﬁ2101:9ﬂh@1§6 @@eﬁwgy@a@@ﬁmﬁw@wcgaz
plper{mmﬁtpl @dﬁ&f%pﬂ)en?} e‘k@&itlg J1 5 %61)2‘11':@1 §B71% & aJ rodure

Hz, 2H), 2.55 (bs, 41-1), 1.63 (bs, 4H), m, 2H). Dissolve the free
Smﬂﬁ%‘é’e&i’ﬁ afﬁpaf%ﬁs&afeﬂ%& ephﬁfatar s Arbckid -

piper@fif- Mﬂ;@éﬁ@ﬁm%}fcﬁgpﬁ@@hdﬁgﬁmlé@vm owduresi)affard Hei8e of the

compound. 10 Example 3

title m&%ﬂﬁﬁm&% saf%eﬁw éi?ﬁé@raxwemf’r{%ﬁe% N (Risssdraihefigedipse in

a 1 :JonRBTleRaiRaR0NRter 08 ddlAQ piropHatb 2GSRIV 5 M hydrochloric acid
glflﬁoromethanesulfonlc acid 6=methoxy-1-[4-(2-piperidin-1-yl-ethoxy)-

iento Aff g e PGP A HIfhol) in acetonitrile (140 mL).
Add Pd(OAc)2 (0.28 g, 1.3 mmol), tricyclohexylphosphine (0.59 g, 2.1
mmol), cesium fluoride (11.4 g, 75.6 mmol) and
2,5-difluorobenzeneboronic aci&%ﬂ%@?—%az mmol). Flush the

Methanesulfonic acid 6-(2,4-difluoro-phenyl)-5-[4-(2-piperidin- 1-yl-ethoxy)-benzoyl]-

naphthalen-2-yl ester

Dissolve [2-(2,4~difluoro-phenyl)-6-hydroxy-naphthalen-1-y1]-[4-(2-piperidin-1-
yl-ethoxy)- phenyl]-methanone (540 mg, 1.11 mmoles), and methane sulfonyl chloride
(254 mg, 2 22 mmoles) in 10 ml acetonitrile and add tnethyiamme (224 mg, 2.22
mmoles). Stir the mixture for 5 days at room temp. Add equivalent amounts of the
sulfonyl chloride and triethylamine and stir for 30 minutes. Evaporate the mixture to
dryness, dissolve in methanol and pass through an SCX column, Wash the colurnn with
methanol and elute the product with 2 N ammonia/methanol to yield 433 mg (69%) of the
title compound: mass spectrum (ion spray) m/z = 566 (M+H),
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20" flask with nitrogen then heat the reaction mixture to 90 C. Heat the
reaction mixture for one hour and then cool it to room temperature. Add
WO 878290 mL) and extract the aqueous layer with methylePr€Tstiiiokg8or20

400 mL). Combine the organic layers and dry with sodium sulfate, filter,
concentrate and purify by flash column chromatography (0-4%

~ MeOH-NHhOH (10/1, vtv)/ CH2C13Yto give 2.42 g (68%) of the title
compound: mass 25 spectru& élon sgrgé) m/z = 502.3 (M+H). WO
2005/073204 PCT/US2005/0 = xample 31

{2{@,@Bimiﬂwmnémt)aﬁﬂwﬂr%phdwﬂmlemw{a%@cpi@ﬁdn%kmbgm-
oxy)- phenyl]-methanone h dro orld 5 Demethylate
[2-(2,5-difluoro- phenyl) 6 eﬁ*ng nap thAEn-1- -yl]-[4-(2-
piperidin-1-yl- ethox e ne (2.42 g, 4.82 mmol) with BBr3 in
a procedure simlla he prepar

plperldln -1-yl- ethoxy) phenyl] me
base of the title compound: mas
(M+H). Dissolve the free base" 1
Add an appropriate amount of 5 M hydrochloric acid and lyopholize the
mixture to afford the title compound. Example 32 Methanesulfonic acid

6 Bditlueia:RianiiadAneRipRdRchiv I RRENERY 18 piperidin-1-

naphthalen-2-yl ester (~ F MsO Dissolve

Y1~efhf>zﬁ(>z‘mﬁﬂa8raaghwyéﬂyaﬁm_ﬂ%tﬁamow 24-@ifmeerriipnyl boronic
acid (YHgteoxy) m@yllﬂﬁm@dﬁgﬁ@%&%dﬂm%ﬂw%m&@@% mmol)

sulfonyl chloride 20 3254 m 2 mmoles) in 10 ml acetonitrile and adcl

and potAsHUTL athd B % Sspdd O anfnnf Gry FOME sag hettrBadst

nitrogigap 19@@%!&9&%@@@5&5@&&@&&%& ﬁ@d&ﬂ%ﬁ%ﬁéﬂ%}hz@m@&umﬂ

. and stir.for 30 minutes. Evaporate the mixture to
eluting wuﬁ ﬁN ammoma}'l thano?pPun further on a silica gel column eluting with a

gradient of 0-10% methanol/methylene chloride. The vield is 1.5 g (81%): 1H-NMR

'(C‘DClg, 400 MHz) 67.90 (d,J =84 Hz, 1H), 7.63 (d,J =84 Hz, 1H); 7.62 (4,7 =92

Hz, 2H); 7.39 (d, } = 8.4 Hz, 1H); 7.23 (4, J = 2.8 Hz, 1H); 7.18-7.08 (m, ZH); 6.78 (4, ¥
= 10.4 Hz, 2H); 6.74 (5, 2H); 4.11-4.08 (m, 2H); 3.95 (s, 3H); 2.75 (1, ] = 6.4 Hz, 2H);
2.49-2.49 (m, 4H); 1.63-1.58 (m, 4H); 1.47-1.44 (m, 2F).

Example 34
[2~(2,6~Diﬂuormphenyl)wé-hydroxy-naphthalen—1—yl]-{4m(2~piperidin~lmyluez‘hcxy)a

phenyi}-methanone

Dissolve [2-(2,6—dif1uorophanyi)—(i—meﬁloxy—naphmalen-l—yl}-[d—(Z—piperidin-lw
ylethoxy)-phenyl}-methanone (1.5 gm., 3.0 mmoles} in 500 ml methylene chioride and
chill in ice. To this solution add boron tribromide (6.0 ml, 63 mmoles) in portions with
swirling between additions. Allow {o come to room temp. and stir for one hour, Pour
into a two-phase system consisting of an organic layer of 3/1 chloroform/isopropanol and
an aqueous layer of saturated sodium bicarbonate. Separate the phases and dry the

organic layer using 3A mofecular sieves. Purify on a silica column eluting with a 0-10%



dryness, dissolve in methanol and pass through an SCX column. Wash
the column with methanol and elute the product with 2 N

WA thethanol to yield 433 mg (69%) of the 25 title compéUAbSHHaEet020
spectrum (ion spray) m/z = 566 (M+1-l). WO 2005/073204
PCT/US2005/000020 -37 Example 33
[2-(2,6-Difluoro-phenyl)-6-methoxy-ri#phthalen-1-yl]-[4-(2-piperidin-1-yl-et

oxy)- phenyl]-methanone of 00 /F 5 Charge a flask with
e OO LGRS Ot 15/ LSS . 600 me (445%): 15
NMH-atim;benzoplzn antghaleny-2-yl@ester (2 9.58 (dyimod4 Hz, 2H); 7.49 (d, J
2.6-difluorophenyl boronic acid (1.17 g, 7.4 mmal), )

= 9 tethaiddfrigneriftphoshh iﬁé)&ﬁ%&i@%%ﬁ%%é%s g 3.7 fedddip-addp: 7.06 (dd, J

= 8 BOPSSIM HNASROH G d4nd, 41522 10296 100 minof dy BYE sedheatl);

. _under 10 nitrogen at 100 C for two haours. Cool the reaction and filter.
5 2.55ImR/Bh HPsE0 bR itk With-HR(EAiBnia/methanol. Purify
further on a silica gel column eluting with a gradient of 0-10%
methanol/methylene chloride. The yield.is 1.5 g (81%): IH-NMR MHz) S
7.90 (d, | = 8.4 Hz, 1H); 7.63 (d£5eBa83510 1 1): 7.62 (d, J = 9.2 Hz, 2H):
T8 dEbndethShdstiZoditicia 23tish 2l 1o:2y81 H. HYip 48 081 H))- Be ABoyi]-
(d, J 15=10.4 Hz, 2H); 634 (s, 2H); 4.11-4.08 (m, 211); 3.95 (s, 3H); 2.75
(t, J = 6.4 Hz, 2H); 2.49-2 4BFRUAIFR-7-8BEH88 (m, 4H); 1.47-1.44 (m,
2H). Example 34 N/\/O :
[2-(2,6-Difluoro-phenyl)+6-hydroxy-nag Ien-I(—)yI]—[4-(2-piperidin-l-yl-etho
Xy)- 2 0 phenyl]-methan Dissolve
[2-(2,6-difluorophenyl)-6-methoxy-nap
ylethoxy)-phenyl]-methanone (1.5 gm
chloride and chill inice. To this spigti
mmoles) in portions with

hth
10

Dissolve trifluoromethanesulfonic acid 6-hydroxy-1-[4-(2-piperidin-1-yl-ethoxy}-

benzoyl}-naphthalen-2-y1 ester (5.00 g, 17.2 mmel} in THF (540 mlL). Stir the solution at
0 °C under N, and add benzyl alcohol (2.78 g, 25.8 mmol), polymer-PPh; (8.60 g, 25.8

15 mmol)and DIAD (5.21 g, 25.8 mmol). Continue to stir the reaction mixture at room
temperatare for 2 hours. Add water (1000 mlL), and extract the aqueous layer with
CH>Cl; (3 X 500 mL.). Combine the organic layers and dry with NapSOy, filter,
concentrate and purify by flash chromatography (silica gel, 0-4% MeOH-NH,OH (1071,
viv)/{CH,Cly) to give 10.0 g (96%) of the title compound: mass spéctrum (ion spray) my/z =

20 614.1 (M+H). '
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25 swirling between additions. Allow to come to room temp. and stir for

one hour. Pour into a two-phase system consisting of an organic layer of
WOR4eMIgE8torm/isopropanol and an aqueous layer of saturat@6 BoERM5/006620

bicarbonate. Separate the phases and dry the organic layer using 3A

molecular sieves. Purify on a silica column eluting with a 0-10% WO

2005/073204 PCT/US2005/0000203£38- methanol/methylene chloride

gradient. The yield of pure product is 600 mg (44%): 1H- NMR (CD30D,

400 MHz) 87.87 (d, J = 8.0 Hz, BXampisdSd, J = 8.4 Hz, 2H): 7.49 (d, J =
6-BOn P2 £33 plen @ Bt iidn i “Op?@ i 1231 B .
: 1H)§;m72}.{8ﬂé ((de, ] =88, 2%1 Hz, 1H); gsé-zgﬁqu?m, H@i‘ﬁ%ﬁ%@é ’épg Pyl

2H); 2.76 (t, J = 5.6 Hz, 2H); 5 258138 m, 4H); 1.65-1.59 (m, 4H);

1.50-1.46 (m, 2H). P@aﬂo\w@ﬂi Joromethanesulfonic acid

6-benzyloxy-I-[4-(2-piperidin-1-yl-et
BnO 14 11;; 10 Disso rifluorometkanes ieacid
6-hydroxy-I-[4-(2-piperidin-1-yl-ethoxy)- b
(9.00 g, 17.2 mmol) in THE (540 ml). S

and add benzyl alcohol g2 8- polyimer-PPh3 (8.60 g, 25.8
15 mmol) and DIAD (5. 25.8 mmol). Continue to stir the reaction
mixture at room temperattre for 2 hours. Add water (1000 rnL), and
extract the aqueous layer with CH2CI2 (3 x 500 mL). Combine the
organic layers and dry with Na2S04, filter, concentrate and purify by flash
ch%ﬁﬁﬁ{%%ﬁﬁyf@m@%s}éfﬂw ReOMHRIEIOKHYAHA- (2 pip S HRE LR} t0
eth . —%é’fg = Lt . : i m/z =
e ot G Dot B B G B SRR e
add 2-flourobenzene boronic acid (0.46 g, 3.26 mmol),

trans{dichlorobis(triphenylphosphine)] palladium I (0.23 gm., 0.33 mmoles) and sonicate
briefly. Next add cesium fluoride (2.23 g, 14.67 mmol) and heat to 75 °C for one hour.
Add Celite and filter. Concentrate the solvent under vacuum, dissolve in methanol and

purify on an SCX cartridge, eluting with 2N ammonia/methanol. Further purify on a

silica gel column eluting with a 0-10% methanol/methylene chloride gradient to isolate

550 mg of the title compound (60%).

Example 36
{2-(2-Fluoro-phenyl)-6-hydroxy-naphthalen-1-yl]-{4-(2-piperidin- 1-yl-ethoxy)-phenyl]-

methanone hydrochloride

Dissolve {6—'0enzyioxya-‘(2—ﬁuoro~phenyl}—naphﬂ1alen—1-y1}—[4—{2-piperidin—1-yl-
ethoxy)-phenyl}- methanone (0.55 g, 0.98 mmoles) in 25 ml of ethanol and after a
nitrogen purge add 10% palladium on carbon (60 mg) and hydrogen (1 atm). After 12
hours, filter over celite and concentrate the solvent under vacuurm, purify on a silica gel
column eluting with a 0-10% Eeﬂi&nol/mé&ylene chloride gradient to isolate 350 mg of

the title compound (76%). Convert to the hydrochloride salt to give the title compound.
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Example 35
[6-Benzyloxy-2-(2-fluoro-phenyl)-naphthalen-1-yl]-[4-(2-piperidin-I-yl-ethox
WG HIREA*methanone aooo 5 Dissolve trifluoromethanesulfdifid AER§05/000028

6-benzyloxy-I-[4-(2-piperidin-1-yl- ethoxy)-benzoyl]-naphthalen-2-yl ester
(1.009,1.63 mmoles) in 20 ml of acetonitrile and add 2-flourobenzene

~boronic acid (0.46 g, 3.26 mmol), tré?%[dichlorobis(triphenylphosphine)]
palladium Il (0.23 gm., 0.33 mmggs an s7onicate 10 briefly. Next add
cesium fluoride (2.23 g, 14.67 mn@élgniheat to 75 C for one hour. Add

[ Exlitthaxyg (e Condentvapbahy sohrdnbaladel-yieiu(h; dissodve- invi-ethoxy)-
methanol and purify on an SCX cattridge. eluting with 2N
ammonia/methanol. Further %n %hr%eg%?ﬁlgangel column eluting with a
0-10% methanol/me i dient to isolate 550 mg of the title

compound (60%). 15 - Example 36
[2-(2-Fluoro-phenyl)-6=fiydroxy-nap
phenyl]- methanone hydrochloride
[6-benzyloxy-2-(2-fluoro-phenyl)-nd
ethoxy)-phenyl]- methanone (0:5% s nmoles) in 25 ml of ethanol and
after a nitrogen purge add 10% palladium on carbon (60 mg) and
hydrogen (1 arm). After 12 hours, filter over celite and concentrate the

SOhI?I@EMR}éQﬁﬁ@@fﬂﬁﬁ@ﬂﬁﬂ@iﬁl%ﬁc%iﬂﬁﬁfgﬁieﬁ%ﬂ@@—@@?&%@ﬁﬁﬁx@%@f’é&oxw\
methanaol/methylene chloride gradient to isolate 350 mg o the title

b Y HTARRE B96] EBYTEH 15 TRE Hyraembide' <t B nrphsetihgronic acid
(A9TRBPDENAMMY ZA0RHGH PRO4HRE TIUS2A0H/RR008Pand0 Example 37

6-Met -2-(2,4,6-trifl -phenyl)-naphthalen-1-yl]-[4-(2-piperidin-1-yI-
tetrzhg'{:j%%&?ex%dph(esphincglpgl?z{c?ilgme(ggg Q}ag?0.3 axgrgol)%xl (gry(DIBIIEe(irZIS II?]L) %n?l heat
at 100 °C for 20 minutes. Purify reaction on an SCX column to yield 674 mg (93%) of

the title compound: mass spectrum (ion spray) mv/z = 520.2 (M+H).

- Example 38
[6-Hydroxy-2-(2,4,6-trifluoro-phenyl)-naphthalen- 1-yi]-[4-(2-piperidin-1-yl-ethoxy)-

phenyl]-methanone

Dissolve [6-methoxy-2-(2,4,6-trifluoro-phenyl)-naphthalen-1-yi]-[4-(2-piperidin-
1-yl-ethoxy)-phenyl}-methanone (670 mg, 1.3 mmol) in dichloromethane (10 mL). Cool
to 0 °C, add 2M HCI (1.3 mL, 2.6 mmol} and stir at room temperamre for 15 minutes.
Concentrate in vacuo. Redissolve the salt in dichloromethane (10 ml.} and cool te G °C.
Add boron tribromide (1.1 g, 3.9 mmol) dropwise anxd bring to room temperature. Stir
reaction for 1.5 hours and pour reaction mixture onto ice, saturated sodium bicarbonate
(10 mL) and methanol (10 mL). Extract with dichloromethane, combine extracts and
wash with water and saturated sodium bicarbonate. Dry with sodium sulfate, filter, and
concentrate in vacuo. Purify by silica gel chromatography using a 1-3% gradient of
methanol in dichloromethane to yield 454 mg (’70%) of the title compound: mass

spectrum (ion spray) m/z = 506.3 (M+H).



phenyl]-methanone OF F F /5 Dissolve trifluoromethanesulfonic acid
6-methoxy-I-[4-(2-piperidin-1-yl-ethoxy) benzoyl]-naphthalen-2-yl ester
WO(TB2/8ig62.4 mmol), 2,4,6-trifluorophenylboronic acid (493 neg;i2e82605/000020
mmol), potassium phoshate (1.8 g, 8.4 mmol)) and
tetrakis(triphenylphosphine)palladium (324 mg, 0.3 mmol) in dry DMF (25
mL) and heat 10 at 100 C for 20 mirdies. Purify reaction on an SCX
column to yield 674 mg (93%) of the title compound: mass spectrum (ion
spray) m/z = 520.2 (M+H). Exatiskaggiion 7
TRy draeeed 2 Brici Hetor 6-RheRm- SR AIRR- L 45 (ZRIRRTIFIT Lihoxy)-
-yl-ethoxy)- 15 phenyl]-methanone Dissolve
[6-methoxy-2-(2,4,6-trifRFSFERH SRR Rl am 55124 1]-[4-(2-piperidin-
1-yl-ethoxy)-phenyl]-me ane (6 g.1.3 mmol) in dichloromethane
(10 mL). Cool to 0 C, add HCI (1. L 2.6 mmol) and stir at room
temperature for 15 min . 20 Conce ~irYacuo. Redissolve the salt
in dichloromethane (10 mL) and cool to Q C. {Adddgggron tribromide (1.1 g,
3.9 mmol) dropwise and bring to roo 'ure. Stir reaction for 1.5
hours and pour reaction mixtureypupe TeesSatufated sodium bicarbonate
(20 ml..) and methanol (10 mL). Extract with dichloromethane, combine
5 extracts and wash with water and saturated sodium bicarbonate. Dry with
sodj I ' ent in vacuo. Purify by silica_ge
o e B e
bengaglinephthaderrdod estehd Zitess rh pood): imdss nepisdtnaciliondp(A9) miy.
AadAR Ml Wi RS/l 3 AR S0A) PR e onyl chtoride

Preparati
(2.7 mL, 36 mmol). Pour reaction into saturated aqueous sodium bicarbonate after 20

10 omnutes and extract with methylene chloride. Wash the organic layer with water, dry with
sodium sulfate, filter and concentrate in vacro to yield 14.2 g (99%) of the title

compound.

Example 39
15 [6-Hydroxy-2-(2,3,5-trifluoro-phenyl)-naphthalen- 1-y1}-{4-(2-piperidin-1-yi-ethoxy)-

phenyl}-methanone

Dissolve trifluoromethanesulfonic acid 6-methanesulfonyloxy-1-{4-(2-piperidin-1-
20  yl-ethoxy)-benzoyl]-naphthalen-2-yl ester (7.0 g, 11.6 mmol) in degassed acetonitrile (100
mL). Add cesium fluoride (9.1 g, 58 mmol) and _
'bis(aceta‘to)bis(triphgnylphosphine)pa-lladium (0.87 g, 1.2 mmol) followed by
‘bis(neopentyl glycolato)diboron (3.1g, 13.9 mmol) and plunge into a 75 °C oil bath under
pift_rogen._ After 15 minutes, add I-bromo-2,3,5-trifluorcbenzene (4.9 g, 23.2 mmol) to the

25 rteactionand 'bis(acetato)’bis(tﬁpﬁcnylphosphine}_paﬂadi'ur'n {200 mg) and stir at 75 °C for
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Trifluoromethanesulfonic acid
6-methanesulfonyloxy-I-[4-(2-piperidin-1-yl-ethoxy)-

YR bhthalen-2-yl ester O | OTf MsO 5 Suspend PCT/US2005/000020
trifluoromethanesulfonic acid 6-hydroxy-I-[4-(2=piperidin-1-yl-ethoxy)-
benzoyl]-naphthalen-2-yl ester (12.5 g, 24 mmol) in dry methylene
chloride (100 ml). Add diisopropylethyffamine (8.3 mL, 48 mmol). Slowly

5 53§d meEgé:l esulfony| chloride (2.7 rnL, 36 mmol}. Pour reaction into

S R SR ST T 7R S B AT e SRHexirageentrate

thevithanethyleae shiokdas¥ashthegmanicdayRmuittl oeiaL ANMWitROH (Se) and

StilrsodIi(l)J(gn siulfate, {ilter and concentrate in vacuo to yield 14.2 g (99%) of the
Rt OOB B%lgﬁﬁa BV pRsY- sour the reaction intd saturated aqueous ammonium

chiffidy dncborRa? 315: lttoypmhenyhidapbifalrrodeyiid4ag-pipridiailn-ehifate,

hoxy)- phenyl]-methanone ~lyOiFHOIiiF issglve .
B o o R HBR AR o Py gl e dene
chipkiiiamy)blrn 20y I (@fashat dne 21t estap (éd gndds Spaenehn 1idespsss th/z =
Soggﬁgpg%%iie (100 mL). Add cesium fluoride (9.1 g, 58 mmol) and
ce

0)bis(triphenylphosphin(-)palladium (0.87 g, 1.2 mmol) followed
by - bis(neopentyl glycolato)diboron (3.1g, 13.9 mmol) and plunge into a

75 C oil bath under nitrogen. After 15 minufes, add
1-bromo-2,3,5-trifluorobenzene (%g%’,—@@g—mmol) to the 25 reaction and
I6id(aabtatplbiQBiphaflyimhoshbiyt)nafiadisien{200) ol 2atbetiuat- 15 CelBbxy)-

WO 2005/073204 PCT/US200 /11(](;)_020 -42 2.5 hours. Cool the reaction
to room temperature and filterHAFO hr%aeth?é’.o&%ncentrate

Couple trifluoromethanesuifonic acid 6-methoxy-1-[4-(2-piperidin-1-yl-ethoxy)-
benzoyl]-naphthalen-2-yl ester (1.81 g, 3.37 mmol) with 2-bromo-1,3,4-triflucro-benzene

(1.42 g, 6.75 mmol} in a procedure similar to the preparation of 6-hydroxy-2-(2,3,5-

trifluoro-phenyl)-naphthalen-I-yl]-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-methanone to

give 0.79 g (43%) of the title compound: mass spectrum (ion spray) m/z = = 520.3 (M+H).

Example 41
[G»Hydroxy-z-(z;’a’,6~triﬂuorolphanyl)—naphthalen~1~y1}~{4—(2-piperidin—i-y}-eﬂwxy}

phenyl}-methanone

Demethiylate [6-methoxy-2-(2,3,6-trifluoro-phenyl)-naphthalen-1-y1}-[4-(2-
piperidin-1-yl-ethoxy)-phenyl “methanone (0.79 g, 1.52 mmol) with BBz ina procedure
similar to the preparation of 2-(2,4ediﬂuQro—phenyl}-6-h§droxy—naph‘ﬁ1alen»1-»yl}—{4—(2»
piperidin—l—yl-ethoxy)np'henyl}-mc:thanone to give 0.67 g (88%) of the title compound:

~ 1mass spectmml(ion spray) m/z = 500.3 (M+H). .
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the filtrate in vacuo and redissolve the residue in methanol (100 mL). Add

KOH (5g) and stir at room temperature overnight. Pour the reaction into
woszingatsdiagueous ammonium chloride and extract with meth¢iBT82665/060020

chloride. Dry the organic layer with sodium sulfate, 5 filter and concentrate

in vacuo. Purify on silica gel (0% to 6% methanol in methylene chloride)

to obtain 3.7 g (64%) of the title comypund: mass spectrum (ion spray)

m/z 506.3 (M+H). Example 40 10

[6-Methoxy-2-(2,3,6-trifluoro-phdisammiptthalen-I-yl]-[4-(2-piperidin-I-yl-et

B R T T i

(1.81 g, 3.37 nrmol)-with 2-beherl-gathefionso-benzene -(1.42 g, 6.75

mmol) in a procedure iml&(ItQ@he preparation ofé-hydroxy-z-(2,3,5-
trifluoro-phenyl)-na@én- -yl]-|A biperidin-14yl-ethoxy)-phenyl]-meth
anone to give 0.79 %) of thetile tap Somd me S spectrum (ion

spray) mlz = 520.3 (M+H). 20 Example 4
[6-Hydroxy-2-(2,3,6-trifluoro-pheny

thoxy)- phenyl]-methanone D @

[6-methoxy-2-(2,3,6-trif|uoro-phenyI)-naphthaIen-l-yI]-[4-(2 25
piperidin-1-yl-ethoxy)-phenyl]=methanone (0.79 g, 1.52 mmol) with BBr3

L G T R —
yi-eflipeyitretadylapy) bphergdinastaaoiegoigivedidy, BIa8Hleldndia
b S C DS BORL S LTI B Sohopiladom 1, (51
mg, 0.8 mmol) and cesium fluoride (5.5 g, 36 mmol) and add 50 mL. of acetonitrile. Heat
the mixture at 80 °C for 4 hours. Cool and filter the mixture and purify on an SCX

cohimn, eluting with 2N ammonia/methanol. Purify further on 2 silica column eluting
with 2% 2N ammonia/methanol/metlrylene chloride to give 830 mg (43%) of the title
compound: 1H-NMR (CD;0D, 400 MHz) & 7.93 (d, J=8.8Hz, 1H); 7.50 (d, J = 8.4 Hz,
3H): 7.39(d,J =8.8 Hz, 1H); 7.35 (4, Y = 2.4 Hz, 1H); 7.07 (dd, J = 9.2, 2.8 Hz, 1F);
6.96-6.87 (m, 2H); 6.80 (d, J = 9.6 Hz, 2H); 4.10-4.07 (t, 2H); 3.91 (s, 3H); 2.72-2.609 (t,
2H); 2.48-2.48 (m, 4H); 1.61-1.55 (m, 4H); 1.46-1.43 (m, 2H). '

Example 43
[6-Hydroxy-2-(2,3 4-triftuore-phenyl)-naphthalen-1-y1}-[4-(2-piperidin- 1-yl-ethoxy)-
phenyl}-methanone

Dissolve [6-methoxy-2-(2,3,4-triflucro-phenyl)-naphthalen-1-yI}-{4-(2-piperidin-
1-yl-ethoxy)-phenyll-methanone (880 mg, 1.69 mmol) in 100 mL methyiene chloride and
chill in ice. Add 4.0 mL of neat boron tribromide with swirling and stir in the ice bath for
30 minutes. Allow the mixture to come to Toom temp and stir for an additional 1 hour.
Carefully pour the mixture into a two-phase system consisting of saturated sodium

bicarbonate solution and a 3/1 mixture of chloroform/isopropanol. Separate the organic

layer, dry over 3A molecular sieves and evaporate to give 800 mg of slightly impure
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[6-Methoxy-2-(2,3,4-trifluoro-phenyl)-naphthalen-I-yl]-[4-(2-piperidin-1-yl-et
hoxy)- phenyl]-methanone F OF F Q 5 Charge a flask with

WIS 8thanesulfonic acid 6-methoxy-I-[4-(2-piperidin-l- ~ PCTAUS2005/0000240
yl-ethoxy)-benzoyl]-naphthalen-2-yl ester (2.13 g, 4.0 mmol),
2,3,4-trifluorophenyl boronic acid (1.0,g, 5.7 mmol),
trans-dichlorobis(triphenylphosphine)palladium 11, (561 mg, 0.8 mmol)

pro@id CRSMPIRUIR A3 Sidfunimeh and &dtp A ou-RbAseiRnitileHigRte o

10 the mixture at 80 € for 4 hours. Cool and filter the mixture and purify on
givaaIs o (tofahe teuiftgommtn i rbhrdMdRnEthacy), PN NITIEE ¥hid, T =
il I el ith 2%:2 E /___rpegln hg)i -
A oty e e e T R DAGD ot s
92 AdR (A H=8 8051 M); Fbo4d0Ss BaHz HardHY,. 384dL.J = 8.6 Hz, 2H);
2 534059 65 W A4 B el Told. Jr 2yp)8 Hz 114) 19 6.00-6.87
(in, 2H); 6.80 (d, J = 9.6 Hz, 2H); 4.10-4.07 (t, 211); 3.91 (s, 3H);
2.72-2-69 (t, 21); 2.48-2.48 (m, 4H); 1.61-1.55 (m, 411); 1.46-1.43 (m,
2H). Example 43
[6-Hydmx -2-(2,&4-trifluoro-phe%%alen-l-yl]-m-(z-piperidin
i%%ﬁ@i&éwﬂ@@bﬁ@ﬁw:mﬁmmgm&yﬂ-{4-(?>-piper%din-1-y1~eﬂmy)-
[6-methoxy-2-(2,3,4-trif|uoro-Bﬁg‘§g{ -Raphihalen-l-yl]-[4-(2-piperidin-
1-yl-ethoxy)-phenyl]-methanone (880 mg, 1.69 mmol) in 100 mL
methylene chloride a RithinuicesAdd-4.0 mL of ngat boron tribromide
with swirling and stir @ ice bath @ es. Allow the mixture to
come to room temp and stir for an additiong @ arefully pour the
mixture into a two-phase system copsisting-af sdaturated sodium
bicarbonate solution and a 3/1 mixtuf | oform/isopropanol.
Separate the organic layer, dry éver ecular sieves and evaporate
to give 800 mg of slightly impure WO 2005/073204 PCT/US2005/000020

Charge a flask with grifluoromethanesulfonic acid 6-methoxy-1-[4-(2-piperidin-1-
yl-ethoxy)-benzoyl}-naphthalen-2-yl ester (2.0 g, 3.7 mmol), 2,3 diflucrophenyl boronic
acid (1.17 g, 7.4 mmol) palladium dichloride bis(triphenylphosphine) (518 mg, 0.74
mmol) and cesiuﬁl fluoride (5.06 g, 33.3 mmol) and add 250 mi. degassed acetonitrile.
Heat the mixture at 85 °C for two hours, cool the reaction and filter off any solids. Purify
on an SCX column eluting with 2N ammonia/methanol. Purify further on a silica gel
column eluting with a 0-10% methanol/methylene chloride gradient to give 1.3 g (709) of
the title compound: 1H-NMR (CD;0D, 400 MHz) 67.92 (d, J = 8.8 Hz; 1H); 7.54 (d4, J
=84,4.0Hz,3H), 743 (dd, J = 8.4, 1.6 Hz, 1H); 731 (4, ) =28 Hz, 1H); 7.09 (dd, T =
9.2, 2.4 Hz, 1H); 7.05-6.92 {m, 3H); 6.79(d, ] = 8.8 Hz, 2H); 4.10 .(s‘.J = 5.6 Hz, 2H);
3.93 (s, 3H); 2.73 (¢, § = 5.2 Hz, 2H); 2.50-2.50 (m, 4H); 1.62-1.57 (1, 4H); 1.48-1.43 (m,
2H).



-44 product. Purify on a silica gel column eluting with 3%
methanol/methylene chloride to give 635 mg (74%) of the title compound:
WORNRKMYCD30D, 400 MHz) 57.89 (d, J = 8.8 Hz, 1H): 7.6 ADSR95/000020

4H); 7.45-7.42 (m, 1H); 7.31 (d. J = 2.4 Hz, IH); 7.14 (dd, J = 9.2, 2.4 Hz,
IH); 7.02-6.87 (m, 3H); 4.20 (t, J = 5.6 Hz, 2H); 2.84 (t, J = 5.6 Hz, 21-1); 5
2.59-2.59 (m, 4H); 1.71-1.65 (m, 4F6,51.56-1.53 (m, 2H). Example 44
[2-(2,3-Difluoro-phenyl)-6-hydrog&g%len-l-yl]—[&(lpiperidin-l-yl-etho
xy) phenyl]-methanone OF 10 ask with
%@1&1@iﬁ@mafﬁmﬁéh@mdwﬁmﬂdeﬂ-@aq@ewméﬁdim 1-yl-ethoxy)-
yl-ethoxy)-benzoyl]- naphthal nﬁﬁargz .0 g, 3.7 ramal), 2,3
difluorophenyl! boronic amd? E} mmoB palladium dichloride
bis(triphenylphosphine) (518 mg, O 74 15 mmol) and cesium fluoride (5.06

il H
O N R Sy R T e
Plpe@@xk&m@mhgwlﬂmmmam@@mwmwmm mﬁ.am!fuybsne
chlogd f@ﬂ&%ﬁ 09 éll&ttk?d%E%!!%‘h{}}é:?@e ¢h “de Em

give 1 3 A) of the title compound
00 gk piethy FHge 2pf chi4helsplg:er-mgick. 4401 ¢, m&t)scmm@mrdn:
1 9.2, 24 Hz |
f‘-‘l‘“‘%%%éé%gfz:% 4l M R Al Sl o
16  hourgf whm@t(ﬁlhthewzrnmg Meme}sg@@wpwm_ma Bio(phasklhjxtare

cons Aatﬂ& b3 iPed!dbat¥n BROMGLAC QGRS MRedAUACIN QxR Grample

chlorfzfm@mﬁésﬂmmmwﬁmﬁmm3 $epa(CrpipendinStodretfithe

orgarﬁlé @E%ﬂﬁ'h@%@@%@l%ﬂﬁ@vgﬁspw H) on 2 sili L column efuting with 0-
2,3-difluoro- phenl;{l) -6-hydroxy-naphthalen-1- yj-[q
10% me anol/methylene chloride, collecting the first fraction that contains the product to

i

15 give 400 mg (32%) of the title compound: 1H-NMR (CD;0D, 400 MHz) 57.84 dJ=
8.4 Hz, 1H); 7.55 (d, J = 9.2 Hz, 211); 7.50 (4, T = 8.8 Hz, 1H); 7.40 (dd, =92, 1.6 Hz,
1H); 7.25 (d, I = 2.4 Hz, 1H); 7.10-7.03 (m, 2H); 6.99-6.95 (mm, 2H); 6.83 d,J=92Hz,
2HY, 4.12(t, J = 5.2 Hz, 2H); 2.76-2.73 (m, 2H); 2.58-2.52 (m, 4H); 1.64-1.58 {m, 4F);
1.49-1.45 (m, 2H). B

20

Preparation 8
6-Hydroxy-1-[4-(2-piperidin-1-yl-ethoxy) benzoyl]-naphthalcmE—yl ester

O\!/\/O _

HO

25 - Dissolve trifluoromethanesulfonic acid 6-methoxy-1-[4-(2-piperidin-1-yl-ethoxy)-
:bcnzb};fl]—naphthalen—ﬁ—'yl ester (240 g, 430 mmol) in dichloroethane (1.5 L). Cool to 0
°C. Bubbie—_: hydrogen chloride (36 g, 1 mol) into the reaction. Condense boron trichloride

(250°g, 2.1 mol) -inf:o 4a jacketed addition funnel and add dropwise into the reaction. Stir



10

15

piperidin-I-yl-ethoxy)-phenyl]-methanone (1.3 g, 2.6 mmol) and add 200

mL methylene chloride followed by 25 ml of HCl/ether and evaporate to
WORRAIAIS M Hissolve the solid in 200 niL methylene chloride and€RiliTA@s000020

solution in ice. Add to this solution boron tribromide (4.0 mL, 42.4 mmol)

with swirling. Stir the solution at room temperature for 1 10 hour at which

point all the starting material is gonefour this into a two phase mixture

IS f saturated sodium bicarbonate aqueous phase and a 3/1
48 “ﬁ&r&%@?&ﬁ%@ﬁ%@&%ﬁﬁ&ﬁ%ﬁé Pricodiumerieeda ey i), water
(500separaterdiciioinReparale the OrganisBaaserRasMAVSIBATRIECHATum
B dr&egfesggignt? on a s#lgca olumn eluting with 0- 10% methanol/methylene
YIRS &) Bl ¥Ryt RSP ORI bhthins A irblTereiame a0 mL).

Sepatfid migaHRYOYakhadiderompotitkloldrhiRHCD 30D MERIEHiE&hnd dry
ove d J = 8.4 Hzltz‘:s[tllgi7'5%g]’ J=9.2 Hz, 2H); 7.50 (d, J = 8.8 Hz, 111);

RSB S, apf foncsatate i yague, Sy RSeRtdm, 2H);
dich89n6tB8ne(2061inb)aRddbiain 9 175 GHtde4ifi2 chndpernd (4292H);

2.76-2.73 (in, 2H); 2.58-2.52 (m, 4H); 1.64-1.58 (m, 4H); 1.49-1.45 (m,

21-1). 20 Preparation 8

6-Hydroxy-I-[4-(2-piperidin-l-yl-efhaxgplbegzoyl]-naphthalen-2-ylester 0O

=N/moo / ,OTf. HO / i.25 Dissolye triflyoromethanesulfonic acid
g e T P B RAEAAREIG e Shestepheny-

(240 g, 430 mmol) in dichlarakihaneH{dook)::6:¢94 to O C. Bubble

hydrogen chloride (36 i 1 mol) glto the reaction. Condense boron

trichloride (250 g, 2.£'m /iﬁto’aj i- addition funnel and add
dropwise into the reastjgn. Stir WO 5
-46 48 - 72 It. Carefully add rédEtion to a rfii
(700 mL), water

4.RCT/11S2005/400020
5 M sodium hydroxide

Charge a flask with trifluoromethanesulfonic acid 6-hydroxy-1-{4-(2-piperidin-1-
yI~ethoxy)—benz§yl}—naphthalen-z-yl ester (500 mg (.96 mmol) and add 10 mL water
along with 2 mL of 1,2 dimethoxyethane. To this add 3-fluorophenyiboronic acid (270
mg, 1.91 mmol), transdichlorob_is(triphenylp-hosphme) palladium I (130 mg, 0.19 mmol)
and sodium carbonate (920 mg, 8.64 mmol). Heat the mixture to 80 °C and hold for one
hour. Cool and filter the mixture and purify on an SCX column, eluting with 2N
ammonia/methanol. Concentrate and purify on a silica column eluting with a 6-10 % 2N
ammonia in methanol/methylene chloride gradient. Concentrate and convert to the HCL
salt: 1H-NMR (CDCl;, 300 MHz) 6 7.76 (d, J = 8.7 Hz, 1H); 7.52-7.41 (m, 5H); 7.21-
6.96 (m, 4H); 6.89-6.86 (m, 1H); 6.52 (d, ] = 9.0 Hz, 2H); 4.09-4.05 (t, 2H); 2.78-2.78
(m, 2H): 2.56 (s, 4H); 1.67-1.63 (m, 4H); 1.48-1.46 (m, 2H).
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- ethoxy)-
_ ovemjigtxt. Add cgﬁled water (1.9/ 2,) and sfir vigorously

(500 mL), and dichloromethane (1 L) at 0 C. Adjust pH to 7 with 50%
aqueous sodium hydroxide. Dilute with 1 M sodium bicarbonate (1.7 L)
WO 8d/¢hieHbromethane (500 mL). Separate-organic. Wash aqeenuseineso2o
dichloromethane (1 L). Combine organics and dry 5 over magnesium
sulfate, filter, and concentrate in vacuo. Slurry material in dichloromethane
(200 mL) and obtain 196.2 g of the4ile compound (87%). Example 46
[2-(3-Fluoro-phenyl)-6-hydroxy-naphthalen-1-yh-[4-(2-piperidin-l-yl-ethoxy)
-phenyl] 10 methanone hydrodtiepitatim® CIH F HO Charge a flask
withytHHgremeatha [ [ -|-[4-(2-piperidin-1-
yI-ethoxy)g-fbenzoyIIeﬁg}El)éfi;?r?a%((a%‘?291y@r gs%tdé{rg [%g%,_%@ﬁ%%(g”r%%dd 10
mL water 15 along witlgtikysipizidileretokgetiane. To this add
3-fluorophenylboronic aci (2,7\hr/ng, 1.91 mmol),
transdichlorobis(triphegnylpRosphine) yallggium 11(130 mg, 0.19 mmol)
and sodium carbonate\ (920 mg, 8.64'wmmdl). Heat the mixture to 80 C and
hold for one hour. Cool and filter the mixturg and ijrify on an SCX
; sphncentrate and purify on a

methanol/methylene chloride gradient. Concentrate and convert to the HCI
salt: 1H-NMR (CDC13, 300 MHz) S 7.76 (d, J = 8.7 Hz, 1H); 7.52-7.41 (m,

SH)istdte 6.Q68pt-); 18- 89§ HEM 31 dh BB 7 99N ¢ Wnd D and 2,6-
) .09-4.05 (t, 2H); 2.78-2.78 -- - - (m, 2H); 2.56 (s, 411); 1.67-1.63 (m,

dimethosyRapaiales s 72, H00DoWS) 07 B werrstinne (M8 odopdealio -5 °C
and aBdepasakiam SitHfbiromenaneswionieasid 1o room temperature and stir
4-(2-azepan-1-yl- benzoyl]-6- methox%/naphthalen-Z-yI ester

or 1 hour. Decant the mixture

away from the residue and separate organic. Wash the aqueous layer with
dichloromethane (500 mL). Combine with residue from the reaction vessel and wash
with saturated agueous sodinm bicarbonate (1 L). Separate the organic after prolonged
stirring (2 hours) and wash the aqueous layer with dichloromethane (300 mL). Combine
the organic layers and add Darco (30 g), silica gel (30 g), and magnesium sulfate. Filter
and concentrate in vacuo to give 72.4 g of [4-(2-azepan-1-yl-ethoxy)-phenyl}-(2-hydroxy-
6-methoxy-naphthalen-1-yl)-methanone (73%).

Dissolve [4-(2-azepan-1-yl-ethoxy)-phenyl]-(2-hydroxy-6-methoxy-naphthalen-1-
yD-methanone (41.0 g, 88.0' mmol) and triethylamine (28.8 g, 284 mmol) in
dichloromethane (400 mL). Cool to —60 °C and add triflucromethanesulphonic anhydride
(39.8 g, 141 mmol) in dichloromethane (100 mlL). Warm to room temperature and stir.
Dilute with saturated aqueous sodium bicarbonate (500 ml) and separate the organic.
Wash the aqueous with dichloromethane (200 mL). Combine the organics and wash with
saturated agueous sodium chloride. Dry over magnesium sulfate, filter, and concentrate
in vacio. Purify the residue by column chromatography using a silica gel columa eluting
with a linear gradient beginning with dichloromethane and ending with 30 : 1

dichloromethane : methanol to give 48.6 g of the title compound (96%).

Alternative Synthesis of Trifluoromethanesulfonic acid 1-{4-(2-azepan-1-yl-ethoxy)-

b_‘e’nzdy_l]«6—methox;maphﬂlalen—2~yl ester
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0 0 5 Dissolve 4-(2-azepan-1-yl-ethoxy)-benzoyl chloride (79.4 g, 249

mmol) and 2,6- dimethoxynaphthalene (37.8 g, 201 mmol) in
WOditHigrémtéthane (800 mL). Cool to -5 C and add aluminum tHERIB GRS/ 006020

(134 g, 1 mol). Warm to room temperature and stir evernight. Add chilled

water (1.5 L) and stir vigorously for 1 hour. Decant the mixture 10 away

from the residue and separate orgaﬁ“’i‘@.’Wash the aqueous layer with

dichloromethane (500 mL). Combine with residue from the reaction vessel

a”%’é‘?&‘%w't S%t”c[eﬁ% 2093 5§d' 0L.icR u%’“aﬁ% %?oe %%55‘?41 g,

organic after pr longe sffr“rlng( urs Wagh & aqueous]

0. 20mﬂ¢ikﬁnﬁlﬁf@maimﬂw(&%nnm))@byh b}ﬂenmmmhmia@ecgzagmammmon in

m%nce“‘ﬁg?%) ein vacu@?tié §iv and ) ngésij i t%t‘%:é@cl%faggmmmes

PouﬁﬁéﬁahepanmeybeMthﬂneﬁylp@myﬂrﬂky} acetate (500 mlL.) and separate
alen 1- ethanone

|
e D T R Ry PR ot reduced
PYGSWWQMQbﬂW@QIC @1%}1@' mmmﬁthymdéww) 428 4nmbnablifc00

T o e e A an om0 04

mm@b:hl&@rﬂmm@(@wmﬂqumraﬁ)@mm te%ﬂgamummndfmmaﬁl[d@ g, 1.59

i d arate t
md%%%?%@v%ﬁ@%&?ﬂ% %ﬁorﬁgéﬁaneq%é%ggh g fnaesthe
minyagaHitsrahe waehswmﬁhmgkaaqméqxﬁe:gh@ soduamt@mnh@ém @cmtﬂ{SOO
mL) ARG GIVR! G HUPE- AL 8 IEAEIG A AAPRHE 1 %ﬂ? ERidHaRY

column chromatography using S|I|ca gel column e ut with a linear

Mixgradia oy mmgw\iﬁﬁ(bmh&)mg@nm@dmﬁmdm@em 0gapic layer with
satuFIgAQLAMAIRANEL IRhanalie 98 ﬂé@n%f&%?&}ﬂﬁ @%}&%M}Q (880 fitter

Alternative Synthesis of Trifluoromethanesulfor’is aci
and gvppepigAOheniupet ResggehRrReco MR Sy B ah thh R 3 pasprar-1-y)-
eﬂmy\gg)}%@gg{_1173zo4 PCT/US2005/000020 -48

Combine 2-benzyloxy-1-bromo-6-methoxy-naphthalene (31 g, 90 mmol), 4-(2-
azepan-1-yl-ethoxy)-phenol (31 g, 132 mmol), copper bronze (12 g, 189 mmuol),
potassium carbonate (25 g, 181 mmol) and pyridine (400 mL). Heat the reaction mixture
to reflux for 85 hours. Cool and filtér the residue with celite and elute with methanol and
methylene chloride {500 mL, V/V = 1:3). Evaporate solvent under reduced pressure and
chromatograph the residue on a silica gel column eluting the material with a step gradient
of methanol/dichloromethane (0 to 10%) to get 19 g (43%) of 1-{2-[4-(2-benzyloxy-6-
methoxy-naphthalen-1-yloxy)-phenoxy]-ethyl} -azepane.

Dissolve 1-{2-[4-(2-benzyloxy-6-methoxy-naphthalen-1-yloxy)-phenoxy}-ethyl }-
azepane (19 g, 38 mmol} in ethyl acetate (500 mL) and methano! (600 mL). Heat the
mixture to obtain a clear solution. Cool to room temperature. Add ammonium formate
{30 g, 476 mmol) and palladium on carbon (2 ¢, 1.9 mamol). Heat to reflux for 30
minutes. Add ammonium formate (7 g, 111 rmol) and palladium on carbon (0.7 g, 0.7
mmol). Heat to reflux for 30 minutes. Filter the supension through a pad of celite and
elute with ethyl acetate (500 mL). Evaporate solvent under reduced pressure and add
water (100 mL). Dilute the mixture with ethyl acetate {500 mL) and separate layers.
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Add sodium hydride (18 g, 0.45 mol) into a solution of 4-benzyloxylphenol
(41 g, 0.20 mol) and 2-(hexamethyleneimino)ethyl chloride hydrochloride
w(4dogp@RA mmol) in THE (600 mL) and DMF (100 mL) at ro®OT/US2065/006626
temperature. Heat to 60C for 30 minutes. 5 Pour the solution into ice and
water. Dilute with ethyl acetate (500 mL) and separate layers. Dry the

organic layer with magnesium sulfaté filter and concentrate under

educed pre ssure to give bro e the oil.in eth acetate (500
W R (o Rt S R G PR Ak b, 0Bbe
magam:imaltatﬁalm ﬁhe@&fbbﬂ@@rg&e%vmmﬁiﬁdﬁﬂ eambﬁrptxﬁ@ﬁ@etﬂargfm.fm g

T R R VB s

F5| g%ﬂh&@mmmhaﬂim?ﬂim? m&zelmmmzmmm;héﬁ%haﬁfm?g é [4-
e O R AR T rnals A et

meﬁiy‘ézshxﬂaémgﬂn) mayeemﬂansainoaiéd (ssw il i aﬂﬁnawmmeé&ﬁon

under re ressure (0] glve

mm@lﬂ’m&?@ﬁ@mﬂ Mm(zmmzylwwmm&mth oEyn whﬂwiﬂﬁe
e L(3
Sep %%%%qe ronze %?g 1(%%%8 P}E sgs)%?%ﬁggrn ?6(%1{“{" %%%gg Tﬁr% P%MBBH (100

mb)gnd pyitdinBrA 06 mg)mméayahBméanagnemunusalmacﬁﬂeihmﬂxﬁ@mwvem

r d elute wit meth I and , .
und%%%g‘%ﬁiﬂ P%%H%%e (H)JI? ﬁﬁ%é@ﬁﬁ %% g'g)g v%orolr% elsol%en? uma’élr é‘gﬂgé%e
matgrabsiitie astap gmdmatgbm;jhamﬂlmsida@mthwh({ﬁ gel e@unonpel Aing(99%)

| of meth U omethane (0 t0,10%)
of ﬁ{ig%‘g%%%ggél % S ﬂoﬁ%@fi ﬁbtéz & ;ﬁ 6)6—391 qjloxy phsnox -methoxy-
naphthstlesdryigstahalen-1-yloxy)-phenoxy]- ethyl} -azepane. 25 Dissolve
1-{2-[4-(2-benzyloxy-6-methoxy-naphthalen-1-yloxy)-phenoxy]-ethyl}-
azepane (19 g, 38 mmol) in ethyl acetate (500 mL) and methanol (600
mL). Heat the mixture to obtain@xg{ﬁ@{esmution Cool to room

perature. mmonium formate (30 g, 476 mmol) and palladium on
LR o SO IS TALROIOF 362 v e oReap B e -

formate (7 g, 111 mmol) and pailpgisiReas:earbon (0.7 g, 0,7

Dissolve wifluoromethanesulfonic acid 1-[4-(2-azepan-1-yl-ethoxy)-benzoyi}-6-
methoxy-naphthalen-2-yl ester (990 mg, 1.8 mmol}, 2,4,6-triflucrophenylboronic acid
(634 mg, 3.6 mmol), potassium phoshate (2.2 g, 10.8 mmol),
tetrakis{triphenyiphosphine)paﬂadium (416 mg, 0.4 mmol) in dry DMF (25 mL) and heat
at 100 °C for 3 hours. Purify reaction by SCX columu and by silica gel chromatography

using a 1-3% gradient of methanol in dichloromethane to yield 320 me (35%) of the title

compound: mass spectrum (ion spray} m/z = 534 (M+H).
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30 mmol). Heat to reflux for 30 minutes. Filter the supension through a

pad of celite and elute with ethyl acetate (500 mL). Evaporate solvent
WirgeHPeHided pressure and add water (100 mL). Dilute the niIKE/ESHF00002¢

ethyl acetate (500 mL) and separate layers. WO 2005/073204

PCT/US2005/000020 -49 Wash the organic layer with saturated sodium

bicarbonate solution (2 x 200 mL), dr¢flvith magnesium sulfate, filter and

evaporate solvent under reduced pressure to give 15.1 g (97%)of
1-[4-(2-azepan-1-y|-ethoxy)-pheré@@%‘?ﬁéhoxy-naphthalen-z-ol. Add

[4rifuozepaathanasiiionioaaITirida (droxy- ALaaokimiers-ppksomapiiden-1-
5 (2-azepan-1-yl-ethoxy)-phenoxy]-6-methoxy-naphthalen-2-ol (15 g, 37

mmol), triethylamine (20 mL) aAHTRERIRARE chloride (500 mL) at -50C.
Warm the reaction mixture to room temperature and stir for 1 hour at that
temperature. Cool the reaction mixture to -78C and add brine (20 mL).

WarkhihRd Ye bt ratsaibmtlsAtprmatirenyd armetheyer akt Waifiprro-
phﬁfﬁ?-@ﬂ%pﬁ%ﬁ[ewiﬁlﬁﬂﬁléﬂiﬁﬂ&@gm Eig,aibpﬂﬁi%mivgﬁiﬁl@@gﬁ@dﬁ&é 1@).
ine, Dry the qQrganic layer with magnesium sulfate, filter and evaporate
CoghghiCn A eI PSS e EVron B e ol 08 Fdigateare for
15 gehaslunlatetingdhie viaieirRewikolveter giadiedidioromethane (10 mL) and

i 0, 0,
qo%ﬂ?ﬁ%ﬁ@f&%ﬁgﬁ%ﬂ %ngé%t&}grgzgf %ger}lr%%ﬂ %gp/o isg 1;md bring to room
terdpba(draz Spancicyibe faXyi-pbenaxy boumetoxyr manhib alen-2-y/lsesitted

5 Example 47 [4-(2-Azepan- | e e
SO0 R BSAOBRE o FEL a1 20 o Bassh Y diissparefoane,
copbimethanonend Nisk with Risso veitsikuoiem ethhnesifamnicaeid Dry with
-[4-(2-azepan-1-yl-ethoxy)-benzoylj-6- methoxy-naphthalen-2-yl ester
o3BG 8 ) S ON UG oGO ehes 26 Slxomiiography
using a 1-3% gradient of methanol in dichloromethane to yield 350 mg (57%) of the title
compound: mass spectrum {ion spray) m/z = 520 (M+H).

Example 49 _
[4-(2-Azepan-1-yl-ethoxy)-phenyl}-{2-(2-fluoro-phenyl}-6-methoxy-naphthalen-1-yl}-

methanone

Shs

Dissoivé. triflucromethanesulfonic acid 1-{4-(2-azepan-1-yl-ethoxy)-benzoyl}-6~
methoxynaphthalen-2-yi ester (1.68 g, 3.05 mmol) in 30 mL of acetonitrile and add 2-
fluorobenzene boronic acid (0.85 g, 6.10 mmol), trans [dichiorobis(triphenyiphosphine)]
palladium II (0.43 g, 0.61 mmol) and sonicate briefly. Next add cesium fluoride (4.17 g,
27.45 mumol) and heat to 75 °C for 1 hour. ‘Add Celite and filter. Concentrate the solvent
under vacuum, dissolve in methanol and purify on an SCX cartridge, eluting with 2 N

ammonia/methanol. Purify further on asilica gel c‘_élumn eluting with a 0-10%

methanol/methylene chloride gradient to isolate 1.10 g of the title compound (72%).
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(634 mg, 3.6 mmol), potassium phoshate (2.2 g, 10.8 mmol), 25
tetralcis(triphenylphosphine)palladium (416 mg, 0.4 mmol) in dry DMF (25
womb)savddeeat at 100 C for 3 hours. Purify reaction by SCX cetuivirsamd épozo

silica gel chromatography using a 1-3% gradient of methanol in
dichloromethane to yield 320 mg (35%) of the titte compound: mass

- spectrum (ion spray) m/z = 534 (M+tk). WO 2005/073204 -
PCT/US2005/000020 -50 Example 48
[4-(2-Azepan-I-yl-ethoxy)-phenyl]-[6-hydroxy-2-(2,4,6-trifluoro-phenyl)-nap
hthalen-I- yl]-methanone 5 Diss%{ 4+ z@zepan-
1-y|-ethoxy)-phenyl]-[6-methoxy§’%— -(2,4,6-trfluoro-

[ptefyppaaphiaibaxyyibersihd A dAef [63-plegny 2 frimdityiy-naphthalen-1-yl}-
dichloromethane (10 mL)..Gaal 19 0 llggdc(ZM in ether, 1.2 mL, 2.4
mmol) and stir at room temperature for 15 minutes. Concentrate in vacuo.
Redissolve the salt in dichloromethane (10 nil-) and coolto O T. Add

b0VBMHW@m?&@é%&%ﬂ%?%%&%ﬂﬁ%ﬁ%%’%ﬁ% ¥k oxcy-

temperature. Stir reactionfo 0] pour reactio re onto ice,

naplfhaleatdo bamthnpnadbthme RblmmelhiAembmtintentd JhBxtaend cool
in ayVith gieh! %%ﬁ%@Mﬁ&%%%ﬁﬁ(ﬁawgﬁwwgﬁé% 2

saturated sodium bicarbonate. Dry with sodium sulfate, filter, an

tem%ﬁ%ﬁ{rgﬁéwmammw bylutiien ot atwaieksodiuphjcarbimgta dn@%1 )
chicBASHI SN PEISDIRETERRNE B AIS SRR 110 AL e

15 compound: mass spectrum (ion spra

sieves. (ByRpefin theyiobYRBX Wiep A 2ikgoes! sRimyn Surirgivosy pRfeal

metRiHHheRsIRARCAR R DissrMa o flraromethangsuienic R of the tite
1-[4-(2-azepan-1-yl-ethoxy)-benzoyl]-6- methoxynaphthalen-2-yl ester
comppga{>9% #R&ﬁ%ws‘fﬁ@eﬁ?eéﬁ%ec@t@rﬁtméraﬁw seetpmbdiserivaige Add an

apploRriCaatidt:85 B1 Byktodnreld Jransddinhigrehis(tiphamrhesanine e ttle

compound.

Example 51 _
5-{4-(2-Azepan-1-yl-ethoxy)-benzyl}-6-(2-fluoro-phenyl)-naphthalen-2-0] Hydrochloride

Dissolve [4-(2-azepan-1-yl-ethoxy)-phenyl}-[2-(2-fluoro-phenyl)-6-hydroxy-
naphthalen-1-yl]-methanone (223 mg, 0.48 mmol) in 15 mL tetrahydrofuran. To this
solution add Sml lithium triethyltborohydride (1M solution in tetrahydrofuran). Dilute
reaction with water and extract with ethyl acetate and concentrate. Dissolve the residue
(the alcohol product) in 20 mL. methylene chloride and add triethylsilane (0.06 mL, 0.40
mmol) and 1.5 mL triflucroacetic acid. Concentrate this reaction and purify on a silica

gel column eluting with a 0-10% methanol/methylene chloride gradient to give 70 mg

(31%) of the free base of the title compound. Dissolve the free base in a 1 :1 mixture of |
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25 palladium 11(0.43 g, 0.61 mmol) and sonicate briefly. Next add cesium
wofluesisle s 17 g, 27.45 mmol) and heat to 75 C for 1 hour. Agldi@ielite sl 2o
filter. Concentrate the solvent under vacuum, dissolve in methanol and
purify on an SCX cartridge, eluting with 2 N ammonia/methanol. Purify
further on a silica gel column elutingb®4th a 0-10% methanol/methylene
chloride gradient to isolate 1.10 g of the title compound (72%). WO
acetonitrlo 7 3204 Pt spesmoto 2oast e Mowdochloric acid and lyopholize
the In(dnA28 RaR ke thoxysRhenyd-[2-(2-fluoro-phenyl)-6-hydroxy-naphthale
n-l-yl]- methanone hydrochloride 5 Dissolve
[4-(2-azepan-l-yl-ethoxy)-phenyl]-[2-(2-fluoro-phenyl)-6-methoxy-
naphthalen-Il-yl]-metbanone (55@¢:@gyl«ldmmol) in 20 mL methylene
_chloride and cool in an ice bath. Boron tribromide is added (1.5 mL) and
{4-Ghdverreomd- ehsomphempbiatneboshitds & tidyasehsoiilivapbthalen-1-
saturated sodium bicarbonate gnd.ih AR ghloroform/isopropanol.
Separate the organic layer, wash with water and dry over 3A sieves.
Evaporate the solven purify © {lica gel colymn eluting with a
0-10% methanol/methylene chloridg dier¢ZI isglate 268 mg of the free
base of the title com d (50%). DisSolvet ase in a1 :1 mixture
' M hydrochloric
>-compound. Example

of

51 ~o
S-[4-(2-Azepan-Il-yl-ethoxy)-benzzyl]-6-(2-fluoro-phenyl)-naphthalen-2-ol
Hydrochloride HO \ ( F 20 Dissolve

[4-(2@ggpanibobaiban-phen]bd(2-fueropheny)-A-BydeNvbenzoyl]-6-
t{gﬁ)hth I n-I-yIEmethanoneéZZ mg, 0.48 nnnal).in 15 mL .
e SRR NI T oSS Coliort SAGPSID MHRiAaFey Ibs b e faeene
{1.130lU8¥3 il phya ptosukeRiltiBr to the preparation of [6-hydroxy-2-(2,3,5-
triftuoro-phenyl)-naphthalen-1-yi}-{4-(2-piperidin-1-yl-ethoxy)-phenyl}-methanone to
give 0.66 g (46%) of the title compound: mass spectrum (ion spray) m/z = 534.4 (M+H).

Example 53
[4-(2-Azepan-1-yl-ethoxy)-phenyl]-[6-hydroxy-2-(2,3,6-triflucro-phenyl}-naphthalen-1-

yi}-methanone

Demgﬂiylate [4-(2-azepan-1-yl-ethoxy)-phenyl}-{6-methoxy-2-(2,3,6-trifluoro-
phenyl)-naphthalen-1-yl]-methanone (0.66 g, 1.24 mmol) with BBrs in a procedure
similar to the preparation of [4-(2-azepan-1-yl-ethoxy)-phenyl}-[6-hydroxy-2-(2 4,6-
trifluoro-phenyl)-naphthalen-1-yl}-methanone to give 0.53 g (82%) of the title compound.

Anatytical data obtained for the corresponding HCI salt: mass spectrum (ion spray) nv/z =
520.3 (M-Cl).
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reaction with water and extract with ethyl acetate and concentrate.

Dissolve the residue 25 (the alcohol product) in 20 mL methylene chloride
WO 23/8ddotiethylsilane (0.06 ml., 0.40 mmol) and 1.5 mL triflbOTegWts/000020
acid. Concentrate this reaction and purify on a silica gel column eluting
with a 0-10% methanol/methylene chloride gradient to give 70 mg (31%)

of the free base of the title compouﬁ% Dissolve the free baseina 1 :1
mixture of WO 2005/073204 PiéT/USEOé;?/OOOOZO -52- acetonitrile :
water. Add an appropriate am hydrochloric acid and lyopholize
[4{2%&@5&&@:&&@6@5@#@&1@@1{]@[Qo@mpauﬂdoﬁxgm@ﬁe Bethoxy-naphthalen-1-yi}-
[4-(2-Azepan-1-yl-ethoxy)-phe %ﬁé 6- methoxy -2-(2,3,6-trifluoro-phenyl)-na
phthalen-I- ylj-methanone F \o Ie trifluoromethanesulfonic acid
1-[4-(2-azepan-1-yl- 4 10 methoxynaphthalen -2-yl ester .
(1.48 g, 2.67 mmol Wlth -bromo-|l ene .(1.13 g, 5.35
mmol) in a procedu ilar to the g<hydroxy-2-(2,3,5-
trifluoro-phenyl)-naphthalen-1-yl]-[4-4 A-ethoxy)-phenyl]-meth
anone to give 0.66 g (46%) of the I: mass spectrum (ion
spray) m!z = 534.4 (M+H). 15 Exdn .
[4-(2-Azepan-1-yl-ethoxy)-phenyl]-[6-hydroxy-2-(2,3,6-trifluoro-phenyl)-na
phthalen-I- yll-methanone Demethylate
[4{&waepa i‘%ﬁ'éﬁ@ﬁé@u?fmﬁéﬁg'm %@X %gr'itréwﬂl?egmyl} 6-
pheny -naphthalen-1-yll-methanone 4 mmol) with BBr3 ina
me gﬁge Brditsr The threparatbRad and 2 4~dxﬂuor0p enyl boronic acid (1.2

g, 7. 5411@0@)289@5&' Yb@!ﬂ%ﬁé%k&@t@é% 2t 0P2-(2,4- d1ﬂuoro~phenyl)-6-
trlfluoro Ehen 1naphthalen 1]- methanone to give 0.53 g (82%) of thé

hoR%-BIH . a{f%%al digntaeth e hebesdspehanmgHesived 1 &
(85 %malsﬁ@m@tm;ém&p s EpEcER? (i) miz = 516.3 (M+H).

Example 55
[4-(2-Azepan-1-yl-ethoxy)-phenyl]-[2-(2 4-difluoro-phenyl)-6-hydroxy-naphthalen-1-y1}-

methanone hydrochloride

Demethylate [4-(2-azepan-1-yl-ethoxy)-phenyl}-[2-(2,4-difluoro-phenyl)-6-
methoxy-naphthalen-1-yl}l-methanone (1.1 g, 2.1 mmol) with BBr; (1.0 mL, 10.5 mmol)
by the procedure described for the preparation of [2»-(2,4~diﬂuoro—phenyi)—6-hydroxy—
naphthalen-1-yl}-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-methanone. Purify on silica ge}
(0% to 5% methanol in methylene chloride) to yield 790 mg (75%) of the free base of the
title compound: mass spectrum (fon spray) m/z = 502.3 (M+H). Convert fo the
hydrochloride salt.
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25 WO 2005/073204 PCTIUS2005/000020 -53 Example 54
[4-(2-Azepan-1-yl-ethoxy)-phenyl]-[2-(2,4-difluoro-phenyl)-6-methoxy-naph
WRTASAE3NT- methanone /N'--OOF ~0iiF 5 Couple PCT/US2005/060020
trifluoromethanesulfonic acid 1-[4-(2-azepan-1-yl-ethoxy)-benzoyl]-6-
methoxynaphthalen-2-yl ester (1.4 g, 2.5 mmol) and 2,4-difluorophenyl
boronic acid (1.2 g, 7.6 mmol) by thééfrocedure described for the
preparation of 2-(2,4-difluoro-phenyl)-6-
methoxy-naphthalen-1-yl]-[4- (Z-Mﬂ&lﬁiﬁ/l -ethoxy)-phenyl]-methanone
[4- (@gwa;aﬂlwyll&t(&%%}gﬁéﬁ?ﬂ WQQ@QJHHMQ PHESA RS ALHEY (19RHRFAen- 1-y1)-
m/z = 516.3 (M+H). Example 5
[4-(2-Azepan-1-yl-ethoxy)- phenyl]"[‘%‘b@“@&lfluoro -phenyl)-6-hydroxy-napht
halen-1-yl]- methanon drochlogide 15 Demethylate
[4-(2-azepan-1-yl-ethpxy)- enyl]-[2d|fluor;e-ph nyl)-6-
methoxy-naphthalen-methanon g-21 n ) with BBr3 (1.0 ml,
10.5 mmol) by the procedure described forithe preparation of
[2-(2,4-difluoro-phenyl)-6-hydroxy- nfphtt 1-yl]-M-(2-piperidin-
1-y|-ethoxy)-phenyl]-methanone.\B horsiica gel 20 (0% to 5%
methanol in methylene chloride) to yield 790 mg (75%) of the free base of
the title compound mass spectrum (ion spray) mlz = 502.3 (M+H).
CoUttR IR TAIO R SR HR S50 1 P RS T SRe05 -
benzoyl]-6-methoxynaphthalen-2-yl ester (3.9 g, 7.06 mmol), 2,6-difluoropheny! boronic

acid (2.23 g, 14.12 mmol), potassium phosphate (9.0 g, 42.20 mmol) and
tetrakis(triphenylphosphine)palladium (0) (1.63 g, 1.40 mmol) followed by 125 mL dry
DMF. Heat the mixture under nitrogen at 100 °C for 90 minutes. Cool, filter, evaporate
the solvent and purify on an SCX cartridge, eluting with 2N ammonia/methanol. Purify
further on a silica gel column eluting with 0-10% methanol/methylere chloride. The yield
is 2.5 g (70%): 1H-NMR (CDCls, 400 MHz) § 7.90 (d, ] = 8.4 Hz, 1H); 7.66-7.61 (m,
3H); 7.39(d, J = 8.4 Hz, 1H); 7.23-7.22 {m, 1H); 7.18-7.08 (m, 2H); 6.79-6.74 (i, 4H);
4.08-4.05 (t, 2H); 3.95 (s, 3H); 2.96-2.89 {t, 2H); 2.78-2.75 (m, 4H); 1.66-1.59 (m, 8H).

Example 57
[4-(2-Azepan-1-yl-ethoxy)-phenyl]-[2-(2,6-difluoro-phenyl}-6-hydroxy-naphthalen-1-yi]-

methanone

Convert [4-(2-azepan- 1—yl~eth0xy)-pheny1]-{2-(2,6—diﬂuoroaphiény1)—6—methoxy-
naphthalen-1-yl]-methanone (2.5 g, 4.8 mmol) into the hydrochloride salt and charge a
flask with the solid salt. Dissolve the material in 200 mL methylene chloride and chill in
ice. Add to this mixture boron tribromide (5.0 mL, 53.0 mmol) while swirling. Stir the
reaction at room temperature for one hour and pour into a two phase s_ystém of saturated
sodium bicarbonate and an organic layer consisting of a 3/1 mixture of
chloroform/isopropanol. Shake to extract the product, separate the organic layer, dry over

34 molecular sieves and evaporate the solvent under vacuum, Purify ona Sﬂma gel
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Example 56 [4-(2-Azepan-
I-yl-ethoxy)-phenyl]-[2-(2,6-difluoro-phenyl)-6-methoxy-naphthalen-Il-yl}-
wO methasmae OF CY F 5 Charge a flask with ttifluorometharresutismiesgesg2e
1-[4-(2-azepan-1-yl-ethoxy)- benzoyl]-6-methoxynaphthalen-2-yl ester (3.9
g, 7.06 mmol), 2,6-difluorophenyl boronic acid (2.23 g, 14.12 mmol),
potassium phosphate (9.0 g, 42.203amol) and
tetrakis(triphenylphosphine)palladium (0) (1.63 g, 1.40 mmol) followed by
columpBhtingyith @ DNIF? Heshahel misdurenmddoridrogredient 0 @ R399 (54%) of

e e R LS R MR PR T e Stz 8

Hz, A§umb0alditing VG- 180 TrikdHasodne iy ene ¢ildride.4THe, yilkd 7132 h08

70%): 1H- D 0MHZz).6.7,90 (d. J = §.4 Hz,JH), 7,66-7.6
an, ISP UG S TR B P ey 187 e bl (LA o0
Hz, BIFB36)742.48 (A R3)1 3.2008-21 A5 (6121 )t 3195.73, (3 1 2 96B 3060, (RH {H).
2.78-2.75 (m, 4H); 1.66-1.59 (m, 8H). Example 57
[4-(2-Azepan-I-yl-ethoxy)-phenyl}-[2-(2,6-difluoro-phenyl)-6-hydroxy-napht
halen-1-yl] methanone 20 Con¥aample 58

4c(2-azepan-dryl- - (2. 6-difluor -6-methoxy-
e L R P e e

and charge a flask with the solich&fhinBissolve the material in 200 ml-

methylene chloride and chill in ice. Add to this miture boron tribromide

sodium bicarbonate and an organic layer cpnsi bf a 3/1 mixture of
chloroformlisopropanol. Shake to ex t, separate the organic
layer, dry over ~0 F

Dissolve trifluoromethanesulfonic acid 1-[4-(2-azepan-1-yi-ethoxy)-benzoyl}-6-
mcthoxynaphﬂlﬁlcna—yl ester (2.00 g, 3.63 mmol) in 5 mL of degassed acetonitrile and
add 2,5-difluorophenyl boronic acid (1.15 g, 7.26 mmol),
trans{dichlorobis(triphenylphosphine)] palladium II (0.51 g, 0.73 mmol) and sonicate
briefly. Next add cesium fluoride (4.96 g, 32.76 mmol) and heat to 75 °C for one hour.
Add Celite and filter. Concentrate the solvent under vacuum, dissolve m methanol and

purify on an SCX cartridge, eluting with 2N ammonia/methanol to give 1.74 g (93%) of
the title compound.

Example 59
[4-(2-Azepan-1-yl-ethoxy)-phenyl]-[2-(2,5-diflucro-phenyl}-6-hydroxy-naphthalen-1-y1}-

methanone

Dissolve [4-(2-azepan-1-yl-ethoxy)-phenyl]-[2-(2,5-difluoro-phenyl)-6-methoxy-
naphthalen-1-yl}-methanone (1.74 g, 3.37 mmol) in 20 m1. methylene chloride and chill
inice. Add to this solution 2.0 mL of boron tribromide (5.3 g, 21.2 mmol) and allow to

come to room tempeérature. Pour into a two phase solution of saturated sodium
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3A molecular sieves and evaporate the solvent under vacuum. Purify on a

silica gel WO 2005/073204 PCTIUS2005/000020 -55 column eluting with
wQ BUeFEIhethanol/methylene chloride gradient to give 1.3 g (gﬁ%yé%“ffwé"“‘m'

titte compound: 1H-NMR (CDC13, 400 MHz) S 7.79-7.74 (d, 1H); 7.58 (d,

J=8.4 Hz, 2H); 7.50 (d, J = 8.8 Hz, 1H); 7.33-7.30 (d, 1H); 7.17 (d, J =

2 4 Hz 1H); 7.16-7.08 (m, 1H); 6. 99—@695 (dd,1H); 6.77-6.73 (m, 2H);

J 2 22H 3.05-2.99 (t, 2H
bics RS b e AR TSR AR SePT U OB e Rt wate
and@@o%epmicweem@a@omemuﬂs[&(&ﬁﬁlﬂ@m&@fpbﬁmwi}ﬁd@em@xmhtmo

] m tha ne 0 OIL 10.Diss lve trif oromet anesulfonic acid
Wil AL (é%%]éﬁ ap .laﬁ%xlw% 56-BraAtsHo b RO B SraRg Ve 750
mg( 24603 0863 hillw ebripduAdk: mesﬁﬁﬁgst@w ﬂ@mcﬁ 09 (4, J = 8.7 Hz, 1H);

5-difluorgphenyl boronic acid (1.15 g, 7.26 mmol

7. a%éfdﬁméﬁb@(%&p@é@rpﬁﬁséh fies paRadrafy Th(l)@l BER: 708 (D

6.7906U6%1En ieflys Next Bogcesiym ttaonge (4.96; 3256 gEnel) anyl hoat1.58
t%éi C for one hour. Add Celite and filter. Concentrate the solvent under

um, dissolve.in methanol and purify on an SCX cartridge, eluting with
2N ammonia/methanol to give 1.74 g (93%) of the title compound. 20
Example 59
[4-(2-Azepan-1-y|-etho_xy)-phenylﬁwgéﬁluoro-phenyl)-&hydroxy-napht
[m@eﬂz&p}l&Trﬁtbaim@ﬁﬂé@iﬁ%%ethoxy—z-@ﬁ,5-triﬂuoro—phenyl)~naphﬂzalcnﬁ1«

[4-(2-azepan-1-yl-ethoxy)-phenyl [2 ( 5-difluoro-phenyl)-6-methoxy-
naphthalen-1-yl-methanone (1. 24/g*¢% fihol) in 20 mL methylene

chloride and chill O/\/O_

Dissolve trifluoromethanesulfonic acid 1-{4-(2-azepan-1-yl-ethoxy)-benzoyl}-6-
methoxynaphthalen-2-yl ester (2.60 g, 6.53 mmeol) in 200 ml. acetonitrile and add to this
bis(pinacoloato)diboron (1.5 g, 7.96 mmol), bis(tricyclohexylphosphine)palladium (0)
(0.72 g, 1.50 mmol) and cesium fluoride (7.33 g, 67.0 mmol). Heat the reaction to 100 °C
until LC/MS indicates all starting material is consumed. Add to this mixture 1-bromo-
2,3,5-trifluorobenzene (2.00 g, 13.06 mmol) and another 720 mg of paliadium catalyst
and heat at 80 °C for 24 hours. Filter the reaction, concentrate and purify on a silica gel
column eluting with a 0-10% methanol/methylene chioride gradient to give 1.85 5;(53 %)
of the title compound. l



in ice. Add to this solution 2.0 mL of boron tribromide (5.3 g, 21.2 mmol)
and allow to come to room temperature. Pour into a two phase solution of

WO 28880Ya" sodium WO 2005/073204 PCT/US2005/000020 #56r/US2005/0006020
bicarbonate and 3/1 chloroform/isopropanol. Separate the organic layer, -
wash with water and dry over 3A sieves. Evaporate the solvent and purify
on a silica gel column eluting with-8 0-10% methanol/methylene chloride
gradient. Evaporate the solvent.to iv? 780 mg (46%) of the title
compound: 1H-NMR (CDC13, g@é%ﬂ-ﬁz‘?i 7.79 (d,J =8.7 Hz, 1H); 5

[4-(22 B82epasS 1yl 8hDx V) 4hdold I8 dok B HE2, 3 1) uiR6ed- 2k 49))-hhthalen-1-
7.04-6.82 (m, 4H); 6.71-6.681‘9 , 2H); 4.14-4.14 (m, 2H); 3.03-2.97 (m,
2H); 2.95-2.88 (m, 4H); 1.73- _ﬁg“‘( “BE® Example 60 10
[4-(2-Azepan-1-yl-ethoxy)-phenyl]-[6-methoxy-2-(2,3,5-trifluoro-phenyl)-na

p =|-ryll-n one, EOF f.F O Dissolve trifluorpi ulfonic
e e R e -
naphtbgi@e&ﬁb@?&wmsﬁ £:2084minach tonfifi mbmetdigitete thisride and cool to
0°C. I{BpaLARINFR P8 §1hn I3 7 P ﬁ]ﬂﬂﬂ)ﬁ) %867%118w to come tolf%or% temperature.

bis(tricyclohexylphosphine)palladium (O , 1.50 mmo um
Pour migRdevo7phes§ ey omvhsiied st wedkiverbanaioerd 3htil LC/MS
chlordRd i torial i ] . ]
e o b0 L e e A Ao BB
10 sieveyfromriteedry ot HEafar ol igiuomumandilter the reaction,
concentrate and purify on a silica gel column eluting with a 0-10%
methanol/methylene chloride gradient to give 1.85 g (53%) of the title
compound. WO 2(N1510732t¥aepgatios 20051000020

Trifluoromethanesulfonic acid 6-methoxy-1-[4-(2-piperidin-1-yl-ethoxy)-benzyl}-
naphthalen-2-vl ester

SRS
Woeou

Dissolve (2,6-dimethoxy-naphthalen- 1-y1)-{4-(2-piperidin-1-yl-ethoxy)-phenyl]-
methanone (56.0 g, 123 mumol) in chloroform (500 mL). Coolto 0 °C. Add boron
trichloride (150 mL, 150 mmol, 1 M solution in dichloromethane) and stir 2 hours. Warm

15

20 toroom temperature and stir 1.5 hours. Add additional bofon trichloride (50 mil, 50
mmol) after cooling to 0 °C. Warm to room temperature and stir overnight. Carefully add
ice and saturated agueous sodjum bicarbonate. Separate organic and wash aqueous three
times with a 3 : 1 dichloromethane : isepropanol mixture. Concentrate in vacuo and
dissolve in dichloromethane. Dry over sodium sulfate, cfecant, and concentrate in vacuo.

25  Slurry in ether and filter, rinsing with hexanes to give 49.4 g of {2-hydroxy-6-methoxy-

naphthalen-1-yl)y-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-methanone (99%).

Dissolve (2-»hydrdxy-ﬁ—methoxy-naphthalen—-1-yl)—{4—'(2~piperidin— 1-yl-ethoxy)-
phenyl]-methanone (12 g, 29.6 mmol) in tetrahydrofuran (200 mL). Add lithium

' aluminum hydride (3:0 g, 78.0 -rh_m'oi) and heat the reaction to reflux. Allow to cool to



-57 Example 61

[4-(2-Azepan-1-yl-ethoxy)- phenyl] [6-hydroxy-2-(2,3,5-trifluoro-phenyl)-na
W(WH&]Q;#H yl]-methanone 5 Dissolve PCTAUS2005/000020

[4-(2-azepan-1-yl-ethoxy)-phenyl]-[6-methoxy-2-(2,3,5-trifluorophenyl)-

naphthalen-1-yl]-methanone (2.85 g, 5.34 nunol) in 50 ml- methylene

chloride and cool to 0 C. Add boron-frfbromide (3.0 mL. 31.7 mmol) and

allow to come to room temperature. Pour into a two phase system of

rooRARTPRRIAHINIM A A borstit rigesnt ehiBroRIREdpropatd. WayAtgdloric

acidOr I layar Mﬂﬁ@r@m ANg Y RUEH SN 1M SOUSSIichloromethane
Concentrate to give 2.63 g (95%) of the title compound. Preparation 1.0

(S0Grpd Breh WaThheSomhire Abgyorganics, dry over sodium sulfate, decant, and
confemRiRaxhildd dRiRRrdingldvbeitaxy)-peradin N1aphthrle prail SatemnQidi ) -6

15 Dissolve
5 methemraiapitislirRaphthalen-1-y1)-[4-(2-piperidin-l-yl-ethoxy)-phenyl]-
metkamians (6 6:Qaoka3miaah M@hlm@m&ﬁeedmtas Geal teNnivdd and

dichloromethane)

e S A S LB T o

tempelditins ahbqrmérwiﬂpmm&a ducis Ruaiohnaf e BORNRY 300 KL \WERkRact the
lo.room temperature and stir overni g@Care lly add ice and saturated
orsgif BBHl oh i WSS B PS8 S Hree

10 Cortibies Wil ahict, @@Hﬂ@@ﬁihﬁﬁ%ulﬁ@@@ﬂﬁﬂmaﬂiﬁ@ﬁ@eﬁﬁmgeﬁwaéﬁén Isolate
arev&cuo and dISSO|VeI chloromethane D?/ qve sodlum sulfate decant,

CONNRIAE T -l S {rRIRATEtRe Aha RSy hemg wpghthalen-2-ol
Purifexiae essiougive %%@&ﬁﬂdm@m@m@%ﬁ&@m&m&nol then eluting

0
the é}# éF &Bﬁg |- ethox nyI] -methanone (99%). Dissolve

-1-yl)-[4-(2-piperidin-1-yl-ethoxy)-
phebyébm&r@nmﬁm@m%élz&@pﬁpm@ﬂntgﬂrah;édp@mtfﬂiy(?%pﬁih)al&dd-oi in

15 dzch![thlu R?flg\g% X (!id adﬁ@ ﬁicnyl%xga{gﬁgoarggle %ggﬁi{gﬁ% E?S.O g,42.0
mmol). Add tnethyiaxmne (20 ml., 143.5 mmol) and heat to reflux for 6 hours.
Concentrate in vacuo and purify the residue by column chromatography using a silica gel
column eluting with a linear gradient beginning with dichloromethane and ending with 20

: 1 dichloromethane : methanol to give 13.6 g of the title compound (88%).

20
Example 62
1-(2-{4-[2-(2,5-Difluoro-phenyl)-6-methoxy-naphthalen-1-ylmethyl]-phenoxy } -ethyl)-
piperidine
QN/\/O _
e
25

Charge a flask with trifluoromethanesulfonic acid 6-methoxy-1-{4-(2-piperidin-1-
yI«et’hoxyybenzyl]—néphthalen—z—yl ester (1.0 g, 1.91 mmol) and add 20 mi. degassed
. -acetonitrile. To this solution add 2,5v'diﬂﬁ0r0phenyl boronic acid (0.6 g, 3.82 mmol),
transdichlorobis(triphenylphosphine) palladium II, (270 mg, 0.28 mmol) aﬁd cesium
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25

WO 20(N073204 PCT/1JS20 0510 000 20 -58 room temperature and add
ice. Adjust the pH of the mixture to 7 with 5 M hydrochloric acid. Dilute
WORPERSE (500 mL). Wash the mixture four times with dichloP@iTigtseang000020

(500 ml- each wash). Combine the organics, dry over sodium sulfate,

decant, and concentrate in vacuo to give

1-{hydroxy-[4-(2-piperidin-1-yl-ethoxs®-phenyl]-methyl}-6- 5

methoxy-naphthalen-2-ol. Redissolve in chloroform and add trifluoroacetic
fluodid 380 gnL7 8aomihofjamchteribthylsitanebtiey mid BB THOT. Hder 3

hour"GiEACHRR B L8R £ am&&fogﬁ 'toiqggﬂm%ﬁ“yg?%nggﬁﬁ%%%%“ﬁ% R and

saturated aqueous SO |um bicar € organic an
heat wa@mm a@.fbousqvmg Hiltbr dichigronTe tirsieuGboomth ead S WXStYlubin
eluhgrg Qﬁlﬁ'gﬁ LA WWU@SB%%%BC& gaeT%o 89}?’?']”&{16 with
vacuo. Isolate "a residue containin

a0- m?h ehidvapol/fredsphne ntin:idy Retiony,) Benzwmapmmem:ﬂ@aﬁg @aHyof the
e e SRS g R R s T s

e product wit isSolve”

Hz, BEHIé{BaK%IJ[&-@%@rﬂﬁ) ¥- Wédhd)xyjlﬁétﬁz,yl]}ﬁaﬁmhfﬂéﬁlmmﬁ)lﬁ 86-6.82

I 3 trifl
R iR e CT e T e h e =
6.3 H@ﬂ@ﬁ}oi 6 htuiss Tbhberikid 4518\(61@31,07 an‘ﬂribﬁhmﬂig &e%(zdhébgmdlﬁhn
chromatography using a silica gel column eluting with a linear gradient
beginning with diehioromethane and ending with 20 1 dichloromethane :

methanol to give 13 6 g of the timmm (88%) 20 Example 62

({ 0 hihalen-1- [net -phena
1?é%%h§;f/ per| r](%;har ggn é%k i%%%y rOrethanasutfonic - =

acid 6-methoxy- 1 [4 (2- plperldlhyﬁrochlonde

Dissolve 1-(2-{4-[2-(2,5-difluoro-phenyl)-6-methoxy-naphthalen-1-yimethyi}-
phenoxy}-ethyl)-piperidine in 20 mL acetonitrile and chill in an ice bath. Add 1.5 mL of
boron tribromide with swirling and allow to warm to room temperature. Pour this
mixture into a two-phase mixture of saturated sodium bicarbonate solution and a 3/1
mixture of chloroform/isopropanol. Wash the organic layer with water and dry over 3A
molecular sieves. Concentrate the organic layer and purify on a silica gel column, eluting
with a 0-10% methanol/methylene chloride gradient. Evaporate the solvent and convert
the compound to the salt with HCI to give 369 mg (82%) of the title compound: 1H-
NMR (CDCl3, 300 MHz) §7.77 (d, ] = 8.7 Hz, 1H); 7.61 (d, ¥ = 8.1 Hz, 1H); 7.28-7.25
{(m, 1H); 7.11-6.94 {m, 4H), 6.89-6.83 (m, 1H}; 6.74 (4, T = 8.7 Hz, 2H); 6.57-6.54 {m,
2H); 4.31-4.10 (d, 2H); 4.04 (t, ] = 6.0 Hz, 2H); 2.80-2.80 (m, 2H); 2.59-2.59 (m, 4H};
1.68-1.65 (m, 4H); 1.48-1.46 (m, 2H).
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20

yl-ethoxy)-benzyl]-naphthalen-2-yl ester (1.0 g, 1.91 mmol) and add 20 ml-
._degassed acetonitrile. To this solution add 2,5-difluorophenyl| boronic acid
WO(%)‘!%‘@?“?.@Z mmol), transdichlorobis(triphenylphosphine) paIIBﬁMH‘?i‘T?m""“z“
(270 mg, 0.38 mmol) and cesium WO 2005/073204 PCT/US2005/000020
-59 fluoride (2.61 g, 17.2 mmol). Sor 'Bgte the mixture briefly and heat to
75 C. After 3 hours add an additional small amount of the acid, the
catalyst and the cesium fluoride pagh,hpagpvernight. In the morning filter

the mixture and run through and 'SCX column eluting with 2N ammonia in
-Grdthahét- PLHR RienRiee X Ginedhyah cetihih d et oy wieths i ehamwy | -ethyl)-

methanol/methylene chloride gradigpt; fancentrate to give 430 mg (46%)

of the title compound: 1H-NMR ClI3, 300 MHz) 87.85 (d, J = 9.3 Hz,

1H); 7.73 (d, J = 8.7 @m}\? 34 = 8.4 Hz, 1H); 7.18 (d, J = 2.7 Hz,

11-1); 7.11-6.89 (m, 41-1), 6.86-6.82_(M, 2H); 6.73-6.69 (m, 2H);
4.34-4.19 (d, H); 4.04-3.99 (t, 2H); 3. ; (t, J = 6.3 Hz,2H);
2.47 (t,J = 5.1 Hz, 4H); 1.58 (qui, 7 46-1.41 (m, 2H). 10
Example 63 -
6-(2,5-Difluoro-phenyl)-5-[4-(2-pfperid
-ol hydrochloride 15 Dissolve
1-(2-{4-[2-(2,5-difluoro-phenyl)-6-methoxy-naphthalen-I-ylmethyl]-
phéhsseiietinifl):piperidinadm Xl seceblemittiteand-chiipiparidmbaih-cthoxy)-
Add 1. of an. tri ide,vyith swirlin d allow, to warm to, roo

ber B e 20 s R 3 ana

add 8glilifmbioahsoybtesalitieniditd 8/3. $ixtumelnf chloroform/isopropanoi.

the organic layer with. water and dr 3A olecular sjeves.
B YO B e
briefijthM¥egt 20d0oasitina foismeét Pléhe chiforftlmpralient Exapot A the one hour.
\ t It wi . ive.3
Adégé%ﬁ? R e R I
purigypigi $EN raswrigie) eh@ingyith AN aopgonpgmgihane] io7isolas: tie vitle
corfpbln8-89-6.83 (M, 111); 6.74 (d, J = 8.7 Hz, 2H); 6.57-6.54 (m,

F
n-1-yl-ethoxy)-benzyl]-naphthalen-2

_ Example 65
6-(2,4-Diflucro-phenyl)-5-[4-(2-piperidin- 1-yl-ethoxy)-benzyl]-naphthalen-2-ol
N hydrochloride

Dissolve 1-(2-{4-[2-(2,4-difluoro-phenyl)-6-methoxy-naphthalen-1-yimethyl]-
phenoxy }-ethyl)-piperidine (0.72 g, 1.48 mmol) in 30 mL methylene chloride and chill in
ice. Add to this solution 2.0 mL of boron tribromide {21.2 mmol) and allow to come to
room temperature. Pour into a two phase solution of saturated sodium bicarbonate and
3/1 chloroform/isopropénol. Separate the organic layer, wash with water and dry over 3A
sieves. Evaporate the solvent and purify on a silica gel column eluting with 2 0-10%
methanol/methylens chloﬁda gradient. Evaporate the solvent to yield 300 mg (43%) of
the free base of the title compound. Dissolve the free base in a 1 :1 mixture of acetonitrile
. water. Add an appropriate amount of 5 M hydrochloric acid and lyophelize the mixmre

to afford _-tiie_-tit_ie compound.
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25 2H); 4.31-4.10 (d, 2H); 4.04 (t, J = 6.0 Hz, 2H); 2.80-2.80 (m, 2H);
2.59-2.59 (m, 4H); 1.68-1.65 (m, 4H); 1.48-1.46 (m, 2H). WO
WOEE5/6723204 PCT/1JS2005/000020 -60 Example 64 1-(2-{ PCT/US20H65/00002¢
4-[2-(2,4-Difluoro-phenyl)-6-methoxy-naphthalen-I-ylmethyl]-phenoxy}-eth
yl)- piperidine p I'i F 5 Dissolve trifluoromethanesulfonic acid
6-methoxy-|-[4-(2-piperidin-I-yI-ethox;’/?-lbenzyl]-naphthalen-2-y| ester
(2.00 g, 1.91 mmol) in 20 mL of dE assed acetonitrile and add
2,4-difluorophenyl boronic acid (Ofgég,@@mmol),
tral¥sfdidRtdfobls(iriphleryibhosphine) ) paithdiaient 1-(iri2Thg] 1:88n0mpkthyl)-
and sonicate 10 briefly. Next add cesium.fluoride (2.61 g, 17.19 mmol)
and heat to 75 C for one hour. Ad%l%eéﬁlen%nd filter. Concentrate the
solvent under vacuum, 4issolve in methanol and purify on an SCX
cartridge, eluting with @monia/methanol to isolate the title

o

phenoxy}-ethyl)-piperidine (0.72 g, 1) in 30 mL methylene
chloride and chill in ice. Add tothyj #+2.0 rnL of boron tribromide
(21.2 mmol) and allow to come to room temperature. Pour into a two
‘phase solution of saturated sodium bicarbonate and 3/1
chlorsiuTViSRRIABANIRRSERI: D a QEIARIEdRYEL 1 WAH With MRLe §0dthoxy)-
dry over 3A sieves. Evaporate the solvent and p;;g on a silica gel

berz3hirnpbridts it st Ooh 25 midtramelnfetiperrbenibhergienish(3.8 g, 3.8
m@ﬁ%%@ﬂ%ﬁ%@i@%@@gﬁ@&bﬁiﬂﬁ%‘%ﬂh@fuﬁ@ﬁf%Qﬁg&%ﬁﬁ%ﬁﬂﬁ and

compound. Dissolve the free base in a 1 :I mixture of acetonitrile
cesium fluoride (2.6 g, 17.1 mmol) in 125 ml. degassed acetonitrile and heat at 85 °C for

compound. 15 Example

15.(2,4-Difluoro-pheny|)'5'[4§(—2—'bcilD

-yI-ethoxy)-bgnzyl]-naphthalen-2
-ol hydrochloride Dissolve

8 hours. Cool and filter-and purify on an SCX column and elute with 2 N
ammonia/methanol. Evaporate to an oil and purify on a silica gel column eluting with a
gradient of 0-10% methanol/methylene chloride: mass spectrum (ion spray) m/z = 470
(M+H). |

Example 67
6~(4-Fluerc-phenyl)-5-[4-(2-piperidin-1-yl-ethox y)-benzyl}-naphthalen-2-ol
- hydrochloride |

Dissolve 1-(2-{4-[2~(4-fluoro-phenyh)-6-methoxy-naphthalen- 1 -yimethyl]-

. phenoxy j-ethyl}-piperidine (500 mg, 1.06 mmol) in 250 mL methylene chloride and chill

in ice. To this add 1.0 mL boron tribromide with swirling and allow the mixture to come
to room temperature. After one hour add another 1.0 mL of the boron tribromide, then

after 30 minutes add another 0.5 mL of the bromide and stir for another 30 minutes. Pour

- the reaction into a two-phase system. of saturated sodium bicarbonate and an organic layer

* consisting of a 3/1 mixture of .chloroform/isopropanol. Shake in a separatory funnel,

separate the organic layer and dry over 3A melecular sieves. Evaporate the solvent and

- purify ona silica column eluting with a gradient of 0-10% methanol/methylene ¢hloride
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15

: water. Add an appropriate amount of 5 M hydrochloric acid and
lyopholize the mixture to afford the title compound. WO 2005/073204
W ehtHE20b5/000020 -61 Exarnple 66 - PCT/US2005/00020
1-(2-{4-[2-(4-Fluoro-phenyl)-6-methoxy-naphthalen-1
ylmethyl]-phenoxy}-ethyl)- piperidine ON O ~ ~ F s Dissolve
trifluoromethanesulfonic acid 6-methdd-|-[4-(2-piperidin-1-yl-ethoxy)-
henzyl]l-naphthalen-2-yl ester (1.0 g, 1.91 mmol), 4-fluorophenyl boronic
to S gt %‘%@?ﬁﬁ%ﬁ?%ﬁiﬁdﬁ’cﬂﬂ&r&ﬁi&?@% Brodpie) BaifEendise o the
samﬂfm@amng.B&mmaihﬁe@n@@&iumgfmf@@h@&gcfwaﬁdmfapﬂﬁmﬁaéiﬂ@l'
egassed acetonitrile and heat at 85 C for 10 8 hours. Cool and filter-and
fesg’b’??%%’ "HRT8CX column and elute with 2 N ammonia/methanol.
Evaporate to an oil and purify on a silica gel column eluting with a
gradient of 0-10% methanol/methylene chloride: mass spectrum (ion
spray) m/z = 470 (M+H). 15 Exam
Q-(@-Flupraprani-pHdn(2ronaseioxF-ymhox-psnadhpaHENe I 2:alyl)-
hydrochloride Dissolve C .
1-(2-{4-[2-(4-fluoro-phenyl)-6-metHBR§EEHhthalen-1-yimethyl] 20
phenoxy}-ethyl)-piperidi@EO mg, 1.06 mmol) in 250 mL methylene
chloride and chill inice To this add 1.0 mL boron tribromide with swirling
and allow the mixture to Come to room temperature. After one hour add
another 1.0 mL of the boron tribromi en after 30 minutes add another
F"30 mingftes,. Pour the reaction

reparatory funnel, ~0 F

Dissoive trifluoromethanesuifonic acid 6-methoxy-1-[4-(2-piperidin-1-yl-ethoxy)-
benzyl]-naphthalen-2-yl ester (1.0 g, 179 mmol), 2-flucrophenyl boronic acid (532 mg, 3.8
manol), trans{dichlorobis(triphenylphosphine)] palladium II (266 mg, 0.38 mmol) and
cesium fluoride (2.6 g, 17.1 mmol) in 150 mL degassed acetonitrilé and heat at 85 °C for
2 hours. Cool the reaction, filter and purify on an SCX column, eluting with 2N
ammonia/methanol. Concentrate and purify on a silica column ¢luting with 1 0-10%
gradient of methanol/methylene chloride to give 560 mg (63%) of the title compound:
mass spectrum (ion spray) m/z = 470 (M+H).
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separate the organic layer and dry over 3A molecular sieves. Evaporate

the solvent and purify on a silica column eluting with a gradient of 0-10%
WO gteiRdAmethylene chloride WO 2005/073204 - PCT/US2086/0088R6/646620

-62 to give 300 mg of the free base of the title compound (62%). Convert

the free base to the salt by dissolving in acetonitrile and adding

- hydrochloric acid and lyophilizing the6%esulting solution. 5 Example 68

1-(2-{4-[2-(2-Fluoro-phenyl)-6-methoxy-naphthalen-1-ylmethyi]-phenoxy}-

ethyl)- piperidine C F 10 Dissolve trifluoromethanesulfonic acid

6 methoxy I -[4-(2-piperidin-1-yl-gtheppretgnzyl}- naphthalen -2-yl ester (1.0

ﬁ 2 fluorophenyl| boronlc acid (532 m Rg’l

tra 53%1' ERig Wgﬁﬁﬂﬁénﬁ ORISR At e 1?9’5’6’%3 Balatdont
and cesium fluoride (2.6 g, 17. hyaraehisridd0 mL degassed acetonitrile
and heat at 85 C for 2 hours. Cool the reaction, filter and purify on an
SCX column, eluting with 2N 15 ammonia/methanol. Concentrate and
purﬂysmﬂ-,sﬂl@{apmg-ﬁhhﬁmgw&kyl)%-h%o%ad@ﬂﬁm%1 -ylmethyl]-

methan ethyle e chlaride to_give 560 m 3%) of the title compound;
e R R RS AR e e

Add%Tﬁil&%lﬂﬁiﬁQ&Qﬁ@m% EJX@I@Wﬁlﬁ% stir one hour and allow to come to room
halen-2-ol
Flu %I)Eg%[ iperidin-1-yl- ethoxg/) benrzg/;upapht en-2-0

tem%y Pllé ase Syst M oGNSt tmg [4) ted SO ulm
bicafbRi4- @adaﬂlurgenm‘nbwt) eﬁmﬂhmymﬁxhﬂhalefbﬂamlmﬁmdﬂml Shake in a

no e |ne in 25 aCetonItr e and
sep B T i SRS S the

solvetiom doposifyecto mﬁmX column, eluting with 2N ammonia/methanol. Evaporate
the solvent to an oil and purify on a silica column eluting with a 0-10%
methanoi/methylene chloride gradient to give 220 mg of the free base of the title
compound (48%). Convert to the HCIl salt by dissolving in acetonitrile and adding
hydrochloric acid and lyophﬂizing.

Example 70
1-(2-{4-[2-(3-Fluorophenyl)-6-methoxy-naphthalen-1-ylmethyl }-phenoxy}-ethyl)-

piperidine

Charge a flask with triflucromethanesulfonic acid 6-methoxy-1-{4-(2-piperidin-1-
yl-ethoxy)-benzyl]-naphthalen-2-yl ester (2.0 g, 3.82 mmol), 3-flucrophenyl boronic acid
(1.07 g, 7.64 mmol), trans-dichlorebis(triphenylphosphine)palladium I (536 mg, 0.76

-mmol} and ¢cesitim fluoride (5.2 g, 34.4 mmol) along with 100 mL degassed acetonitrile

and heat at 85 °C for 4 hours or until all the starting triflate is consumed. Cool the
reaction, filter and purify '0_11 an'SCX.-cblurrm-.éIuting with 2N ammonia/methanol. The

crude yield is 1.5 g (83%). Further purify the crude material on a silica column, eluting
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temp. Pour the reaction into a two-phase system consisting of saturated

sodium 10 bicarbonate and an organic layer of a 3/1 mixture of )
WO ehtefRtimethanol. Shake in a separatory funnel, separate’ R Gt Bo0626

layer and dry over molecular sieves. Evaporate the solvent and purify on
an SCX column, eluting with 2N ammonia/methanol. Evaporate the
solvent to an oil and purify on a silica®blumn eluting with a 0-10%

i SRR SR A2 945 PR RS o .

Wﬁdﬁmmﬁl@mé?@ﬂgiiq.&%/@goéhﬁﬁié amdlaﬁ)t?]mtlﬂlilzi&gt;ﬁwém?% t(d, I=
r -6- Xy:=n n-I-ylmethyl]- Xy}-

84 T T B0 409 L oo e GEEFRE A7 01

(m, Bfigteﬁmydlls[é-@m@eaﬁm—ﬁ.iﬁqubﬂ;?ﬂ-%@mﬂ)Y 795942(35('2'%}?4.0&% =
, , 3-fluorophen ronic : .64 mma)),

60 Qo Ay PGS BT A A TS 44gTOETE . 4K

1.48and&esippiifluoride (5.2 g, 34.4 mmol) along with 100 mL degassed

acetonitrile and heat at 85 C for 4 hours or until all the starting Inflate is

consumed. Cool the reaction, filter and purify on an SCX column eluting
with 2N ammonia/methanol. Thetgasdslyield is 1.5 g (83%). Further purify

the.c materjal o ilica column, eluting WO 2005/073204
ST BBs 22 e Bo Rk A SR TR et
1.1 g of the title compound (63%)ydibleilidlide(CDC13, 400 MHZz) 6 7.81 (d,
J=9.6 Hz, IH); 7.73 (d, J = 8.4 Hz, 1H); 7.39 (d, J = 8.4 Hz, 1H);
7.28-7.25 (m, IH); 7.19 (d, J = 2.4 Hz, 1H); 7.11-7.06 (m, 2H); 7.04-7.01
(m,21yze 88 ¢ek wihol X B 4203y B frdotderhony§-a-10sthbivy-RiphthBdn(d -

e et T LA
chloride and chill in ice. Add 6.0 ml. of neat boron tribromide in portions with stirring
and stir the reaction in ice for one hour then at room temperature for 2 hours, Pour the
reaction into a two-phase mixture consisting of saturated sodium bicarbonate and an
organic phase of 3/1 chloroform/isopropanol. Extract the compound into the organic
phase using a separatory funnel, separate the phases and dry the organic layer over 3A
molecular sieves. Evaporate and purify on a silica column eluting with 3%
methanol/methylene chloride. Convert to the hydrochloride salt and lyophilize to yield
650 mg (57%;) of the title compound: 1H-NMR (data reported for the free baﬁe) {(CDCls,
400 MHZ) 87.73 (d, ¥ = 9.6 Hz, 1H); 7.61(4,J = 8.0 Hz, 1H); 7.32-7.30 (i, 1H); 7.28-
724 (m, H); 715, J=2.0 Hé, 1H); 7.04-6.94 (m, 4H); 6.79 (d, T = 8.4 Hz, ZH); 6.62- |
6.59 (m, 2H); 4.28 (s, 2H); 4.13 (1, J = 5.6 Hz, 2H); 2.92-2.92 (m, 2H); 2.72-2.64 (m, 4H);
1.74 (d, J = 4.8 Hz, 4H); 1.51-1.51 (m, 2H).
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6-(3-Fluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-benzyl]-naphthalen-2-01

10 hydrochloride Charge a flask with 1-(2-{
WO200/0338brophenyl)-6-methoxy-naphthalen-I- PCT/US2005/600020

ylmethyl]-phenoxy)-ethyl)-piperidine (1.1 g, 2.3 n7mol) dissolved in 250

mL methylene chloride and chill in ice. Add 6.0 mL of neat boron

tribromide in portions with stirring 15%8d stir the reaction in ice for one

hour then at room temperature for 2 hours, Pour the reaction into a

two-phase mixture consisting of%%ﬂ}%%dsl%odium bicarbonate and an

I-@ﬁdérﬁﬁ»b’n‘ﬂb&x@@_ > 3R chinfetenuiisemy qmnf 91|)-Ea§btanm&1e rf:@mmmh Qiﬂiﬁgmoxy}-

the organic phase using a separajory.funnel, separate the phases an

dry the organic layer over 3A ﬁi@ﬁ%&f&?’é‘%&%g_ Evaporate and purify on a

silica column eluting wittr8% 20 methanol/methylene chloride. Convert to

the hydrochloride sal?andayophilize to yield 650 mg (57%) of the title

compound: 1H-NMR (data reported for the free base) (CDCI3, 400 MHz)

87.73(d,J=9.6 Hz, 1H); 7.61 (d .0 Hz, 1H); 7.32-7.30 (m, 1H);

7.28-7.24 (m, H); 7.15(d,3=2.0 i £6.94 (m, 4H); 06.79 (d, J

= 8.4 Hz, 2H); 6.62- 6.59 (m, 2H); 4, 8 (t, J =5.6 Hz, 2H);

2.92-2.92 (m, 2H); 2.72-2.64 (m, 4 4 (djJ ='4.8 Hz, 4H);

1.51-1.51 (m, 2H). WO 2005/07g?2 20(5/000020 -65 Example

72

1-(2-{4-[6-Methoxy-2-(2,3,4,5-tetrafluoro-phenyl)-naphthalen-1-ylmethyl]-p

he thyhiRe G B L\ ISSQl

trifﬁ%ﬁ@t%ﬁesulfo%ﬁu %‘fﬁ‘é‘fﬁg%é;’%ﬁ@q‘ﬁéﬁaﬁf‘ Erelﬂw%klﬂ-lneﬂmxy}

bew&g%ﬁ%ﬁé—@rpg%ﬂ @32 masd4Rgnoab. kisfityacolato)diboron (151 mg, 0.59
m&ﬁ@ﬂﬁ@@@@ﬁgﬁﬁ%ﬁcﬁﬁ%@% 5 mg, 0,11 mmoland cesium fluoride

bis(tricyclohexylg e)palladium (0) (75 mg, 0.11 mmol)jand cesium
(76408, iq&3 mmol) in 20 mlL degassed acetonitrile and heat at 100 °C under nifrogen in

a sealed vial. The reaction is complete in 10 minutes. Cool and add 1-bromo-2,3,4.5-
tetrafluorobenzene (224 mg, 0.99 mmol) along with 10 mL acetonitrile, seal the vial,
purge with nitrogen and heat at 80 °C for 2 hours. Cool, filter and purify on an SCX
column eluting with 2N ammonia/methanol. Evaporate the solvent and purify the
resulting oil on a silica column eluting with 3% methanol/methylene chloride to give 188

“mg of the title compound (73%).

Example 73 -
5-[4-(2-Piperidin-1-yl-ethoxy)-benzyl]-6-(2,3 4,5-tetrafluoro-phenyl)-naphthalen-2-ol
hydrochloride

Dissolve 1-(2-{4-[6-methoxy-2-(2,3 A,S-tetrafluoro-phenyly-naphthalen-1-
ylmethyl]-phenoxy}-ethyl)-piperidine (180 mg, 0.34 mmol) in 50 mL methylene chloride
and chill in ice. Add 2.0 mL boron tribromide and stir in ice for 1 hour. Pour this
mixture into a 2-phase mixtur:: consisting of saturated sodinm bicarbonate and an organic
layer of 3/1 chioroform/isopropanol. Shake in a separatory funnel, separate the organic
layer, wash it with brine and dry over molecular sieves. Evaporate the solvent and purify

on a silica column eluting first with pure methylene chloride, then with 3%
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(764 mg, 5.03 mmol) in 20 mL degassed acetonitrile and heat at 100 C

under nitrogen in 10 a sealed vial. The reaction is complete in 10 minutes.
WEHYOr4nEEddd 1-bromo-2,3,4,5- tetrafluorobenzene (224 mg, OP9I /Ry 006626

along with 10 ml- acetonitrile, seal the vial, purge with nitrogen and heat

at 80 C for 2 hours. Cool, filter and purify on an SCX column eluting with

-2N ammonia/methanol. Evaporate thesgelvent and purify the resulting oil

on a silica column eluting with 3% methanol/methylene chloride to give

metiggolBrpfgybinghebdels donipmeat (3ow)ificrtintple Z8e 45 mg of the free base of
- - - | - - -0O- B
e e G B e 0 b hfogboride st by
dissplingdthesgjopi(pls, addiag fiGbroblyephilininmtmaksrspectrun (ion spray) m/z =
5mlhpgg{jg_l]-phenoxy}-ethyl)—piperidine (180 mg, 0.34 mmol) in 50 mL
methylene chloride and chill in ice. Add 2.0 mL boron tribromide and stir
in ice for 1 hour. Pour this mixture into a 2-phase mixture consisting of
saturated sodium bicarbonate anglap,Qrganig 25 layer of 3/1
chloroform/isopropanol. Shake in a separatory funnel, separate the
organﬁé“ﬁ”&?@??@é%?yﬂt)mm?ﬁ@@nb‘rﬁ?@v@r%é%ﬂFa?%ﬁﬂe\?é‘sbﬂvh%?&te _
the solvent and purify on a silica column_elyting first with pure methylene
chloride, then with 3% WO 2005/073204 R)S2005/000020 -66
methanoUmethylene chloride. RepedftheQurification to give 45 mg of the
free base of the title compound (%gﬁﬁﬁe free base is converted to the
hydrochloride salt by dissolgingin acéton @: dding HCI and
-lyophilizing: mass spectrum@pray) mgr(M-CI). 5 Preparation
11 (4-Bromo-phenyl)-(2-piperidin-I-yl-ethyl)-carbanuc acid tert-butyl ester
Y .

Dissolve {4-bromo-phenyl)-carbamic acid tert-buty! ester (3.0 g, 11.0 mmol) in
N,N-dimethylformamide (30 mL}). Add sodium hydride (1.1 g, 27. 6 mamol) and stir at
room temperature. Add 1-(2-chloroethylpiperidine) monohydrochloride (3.0 g, 16.5

mmol). Stir overnight at room temperature and then overnight at 60 °C. Cool to room
temperature and ditute with ethyl acetate and water. Separate the organic layer and wash
the aqueous with ethyl acetate. Combine the organics and wash with saturated aqueous
sodium chloride. Dry over magnesium sulfate, filter, and concentrate in vacuo. Purify the
residue by column chromatography using a silica gel column eluting with a linear gradient
beginning with dichloromethane and ending with 9 : 1 dichloromethane : methanol to

give 1.2 g of the title compound.

. Example 74
1—(2-'{4«[2—(2,6~'Diﬂu0r0~phcnyl)—6-methoxy—naphthalen*1~y]merhy.l]-phenoxy}—ethy1)~

piperidine

O\i/\/o
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Ot0 Br 10 Dissolve (4-bromo-phenyl)-carbamic acid tert-butyl ester (3.0
-,,,11.0 mmol) in N,N-dimethylformamide (30 mL). Add sodium hydride
WO 29034 32%. 6 mmol) and stir at room temperature. Add PCT/US2005/000026
1-(2-chloroethylpiperidine) monohydrochloride (3.0 g, 16.5 mmol)-. Stir
overnight at room temperature and then overnight at 60 C. Coot to room
temperature and dilute with ethyl acétate and water. Separate the organic
Iar)ﬁr and wash 15 the aqueous with ethyl acetate. Combine the organics

and YK SRR EEgHE R Liditrrefiontd - BriZoveeridiorieswmoxy)-
benzijHash filigen and) cengantsaie I ¥aGHe AT S ANR1 TepIE Y AR A 2 6-

... _Chromatography using a silica g‘;al column eluting with a linear gradient
dmuﬁ@éﬁﬁﬂﬁ%%ﬁmﬁﬂ@'ém%ée Arreabling with 9 : 1 dichloromethane :
tetrallBRINSAGHITOITIYEhInG)Bbfathadite) c0meuDS 2RI MRIE ¢ 1d potassium
phos’;%étzé 4-[2-(2,6-Difluoro-phenyl)-6-methoxy-naphthalen-1-ylmethyl]-phenox

$4pLiidineani 2od hserte 89 56 (grppe fomroatindelite and filter.

ConcBiirh{t BROQINNOA2er 62 dainnaly s Sk orormathare suifRicR19ud purify on an
6-methoxy-|-[4-(2-piperidin-1-yl-ethoxy zyl]-naphthalen-2-yl est%r

'SCX(f%% £ SBURSBI S %wa{raﬁsﬁa%? iknroler emacibenanlpolumn

elutiOKIMCaaGItNR. A Gabol Ardiibae chloride gradient. Evaporate the solvent to
eldtgdpakls(t{#%?eé%ggoigume)palladlum(O) (0.66 g, 0.57 mmol). Next add
potaB&insg R AL (308G 2% 16 mmol) and heat to 80 C for one
hour. Add Celite and filter. Concentrate the solvent under vacuum to a

dark oil, dissolve in methanol agg %urig qQn an SCX cartridge, eluting with
2N ammonia/methanol. Purify f =silica gel column

6-(2,6-Difluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-benzyl]-naphthalen-2-ol
hydrochloride

Dissolve 1-(2- {4-[2-(2.6-difluoro-phenyl)-6-methoxy-naphthalen- 1-yimethyl}-
phenoxy}-ethyl)-piperidine (800 mg, 1.64 mmol) in 20 mL methylene chloride and cool
in an ice bath. To this solution add 2.0 mL boron tribromide (21.2 mmol) and allow to
come to room femperature. Pour into a two phase solution of saturated sodium
bicarbonate and 3/1 chloroform/isopropanol. Separate the organic layer, wash with water
and dry over 3A sieves. Evaporate the solvent and purify on a silica gel column eluting
with a 0-10 % methanol/methylene chloride gradient to give 670 mg (86%) of the free
base of the title compound. Dissolve the free base in a 1 :1 mixture of acetonitrile : water.
Add an appropriate amount of 5 M hydrochloric acid and iyopholize the mixture to afford

the title comapound.



eluting with a 0-10% methanol/methylene chloride gradient. Evaporate the

solvent to yield 800 mg (58%%) of the title compound. 10 Example 75
WORNSS BBt oro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-benzyl]-RapitfAiEes0 020

-ol hydrochloride 15 Dissolve 1-(2-{

4-[2-(2,6-difluoro-phenyl)-6-methoxy:g%phthalen-l-ylmethyl]-

phenoxy}-ethyl)-piperidin (800 mg, 1.64 mmol) in 20 mL methylene

chloride and cool in an ice bath. Egam';zggwtion add 2.0 mL boron

tribromide (21.2 mmol) and allow t0~ COmME& to room temperature. Pour into
1-@tlvtr phibé-Biflion-oheanlrftetasbermanbarbisnateyimetiayil-phenoxy ) -ethyl)-

chloroform/isopropanol. Separate the.grganic layer, wash with water 20

and dry over 3A sieves. Evaporate the solvent and purify on a silica gel

column eluting with a @=T8% methanol/methylene chloride gradient to

give 670 mg (86%) of<he fbee base of the title compound. Dissolve the

free base in a 1 :1 mixtur&'of acetonitrile : water. Add an appropriate

amount of 5 M hydrochloric acﬁ%a Qpholize the mixture to afford the

title compound. _ 25 WO 2005/0732 T/USZ0051000020 -68

Example 76 1-(2- ' e

{4-[2-(2,3-Difluoro-phenyl)-6-methox len-1-yImethyl]-phenoxy}-et

hyl)- piperidine O o 5 Using thegmeth

1-(2-[4-[6-methoxy-2-(2,3,4,5-

tetrafluoro-phenyl)-naphthalen-1-ylmethyl]-phenoxy)-ethyl)-piperidine,

preRasigghiditiRicanieotilseh iA3Me yielgamass SPREHYM [EomSRERY) THZ, 4,5-

AHBS (M+EI). o .
tetrafluoro-phenyl)-naphthalen-1-ylmethyl]-phenoxy }-ethyl)-piperidine, prepare the title

compound in 49% yield: mass spectrum (ion smaj) m/z = 488 (M-+H).

Example 77
6-(2,3-Difluoro-phenyl)-5-[{4-(2-piperidin-1-yl-ethoxy)-benzyl}-naphthalen-2-ol
hydrochloride

Using the method described in the preparation of 5-[4-(2-piperidin-1-yl-ethoxy)-
“benzyi] -6+(2,3,4,5-tetrafluoro-phenyl)-naphthalen-2-ol hydrochloride, obtain the title
compound in 39% yield: mass spectrum (ion spray) m/z = 474 (M-+H).

Example 78
[6-hydroxy-2-(2,3,5-trifluoro-phenyl}-naphthalen-1-y1}-[4-(2-piperidin-1 -yl-ethoxy)-

phenyl]-methanone
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10 Example 77
6-(2,3-Difluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-benzyl]-naphthalen-2
WO 28hsHyeechloride Using the method described in the prepar&Uniskoos/000620
5-[4-(2-piperidin-l-yl-ethoxy)- 15
benzyl]-6-(2,3,4,5-tetrafluoro-phenyl)-naphthalen-2-ol hydrochloride,
obtain the title compound in 39% y'rél%l". mass spectrum (ion spray) m/z =
474 (M+H). 20 Example 78 [6-hydroxy-2-(2,3
,5-trifluoro-phenyl)-naphthalen-1-yl]-[4-(2-piperidin-1-yl-ethoxy)-
phemsadpirethfinomend FocsOfpRI WG COOBATARE1IPCTIALSA0RS(DIRN in-1 -
yl-eﬁ%g_)?”@iﬁéggfgg%%@%ﬁﬁ?g%;%%%Egﬁ(ﬁ'gq 16.6 mmol) in degassed acetonitrile
{100 ylexh ydd trsnzoyiiwoaislethEh 2 83 ester]jiad g, 16.6 mmol) in degassed

S O S BT (120,  POR r

glycdisibis{neonanty] Gy oiatoliint phutds irkd.9 TIMOIpARARIURGE itegerD After

C ail bat er nitr . After 15 minutes, ad .
15 e SR % Bk 5 ki AR e i edion and
bis(abis{aobisteipisdyphesytiinesrhineipal e mdPORIEE At Str &k 3% Gdek.
2.5 hours. Cool the reaction to rogm temperature and filter through celite.
Cool 5 eaFtR AT RV 206 RHEF LERAE 5 e (cenRsiAin e aliote i

vacub 100 met)sHile KRk} anehstiialblaQud eMpetatiN ey hhdRev RS room
the reaction ié%? (Etura ed aqgueous ammonium chloride and extract with
[

EmPAIEISNER OB ST SR RIS AR R ATRE AT S BRSO Chlpide and

extracowdentiateylenachiafigifDen o ¥a0lumes (radnguwitkmath et and
eluting with 2M 0 obtain 8,4 %) of the title

ti H3.in met I 1Q0
concel lflﬁ%%ﬂrn\éf% sg%%%'c% - %%%&Eumm ( oading &/181 méthanol and eluting with
2M NH; in methanol) to obtain 8.4 g (100%) of the title compound. Mass spectrum (ion
spray): m/z = 506.4 (M+H).

Example79
5-{Hydroxy-[4-(2-piperidin-1-yl-ethoxy)-phenyl}-methyl }-6-(2,3,5-trifluoro-phenyl)-
naphthalen-2-ol

Charge a nitrogen-purged flask with (R)-(+)-o., 0-diphenyl-2-pyrrolidinemethanol
(630 mg, 2.49 mmol), dissolve in 1M BHs-tetrahydrofuran (THF) (66 mL, 66 mmol) and
heat to 45 °C under nitrogen. Dissolve [6-hydroxy-2-(2,3,5-trifluoro-phenyl)-naphthaten-
1-y1}-[4-(2-piperidin- 1-yl-ethoxy)-phenyl}-methanone (8.3g, 16.6 mmol} in THF (75 mL)
and add dropwise via syringe pump to the borane solution over 2.5 hours. Add '
ethanolamine (20 mL, 332 mmol) slowly and heat at 45 °C for 2 hours. Pour the reaction
into saturated aqueous ammonium chloride and extract twice with methylene chioride.
Wash the combined organic layers with water, dry over sodium sulfate, filter and
concentrate. Dissolve the residue in methylene chloride (20 mL) and allow to slowly
precipitate. Collect the precipitate to yield 4.3 g (51%) of the title compound in >99% ee.

Purify the mother liquor over silica gel (eluting with 1 to 6% methanol in methylene
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15 spray): m/z = 506.4 (M+H). Exam ip €79 5- |
- (2 piperidin-1-yl-ethoxy)-phenyl]-methyl }
WO%Y-{%% trifluoro-phenyl)- naphthalen-2-ol 20 Charge a nitrddeli*pargagooeze
flask with (R)-(+)-a,a-diphenyl-2-pyrrolidinemethanol (630 mg, 2.49
mmol), dissolve in IM BH3tetrahydrofuran (THF) (66 ntL, 66 mmol) and
heat to 45 C under nitrogen. Dissolve -~

2 I y
o B o Sy DAL e eEgountn 21 e Mg hectwam
(ion me’IWﬁ]Eﬁ@% 2fladd. dropwise via syringe pump to the borane
solution over 2.5 hours. Add ethanolamine (20 mL, 332 mmol) slowly and
heat at 45 C for 2 hours. Pour the reaction into saturated aqueous
ammonium chloride and extractE&imﬂ'ﬁt&%ethylene chloride. Wash the
combi | t od| fate f ter an
co?cbe;m&gg%ags%ﬁ% re&dt?e?l{]er?{léggfe%g A al%w
to slowly 30 preC|p|t pregjpitate to ¥|eld 4 3 g (51%) of the
titte compound in >9 % e. Purlfy oth% liquor over silica gel (eluting
with | to 6% methanol ih methylene WO Hl 3204
PCT/U820(15/000020 -70 chlorlde :

(M+H). Example 80 5 HO
7,9-Difluoro-5-[4-(2-piperidin-1-yl-(-,thoxy)-phenyl]-5H-6-oxa-chrysen-2-ol
F HO Dissolve

5-{Ryshaxy- 134{tﬁfﬁipleyi@mﬂ%wiﬁﬁmﬁﬁ)—b@@%ﬂﬁb&&aﬂﬁﬁtﬁﬂ} 6-(2,3,5-

e P8 R AT TS (3 o

(2.4 polrs Poud ntadsaivratedmaguagusaaneanif moﬁzhiondﬁraﬁﬁ)@aﬁa@td&va@aeous
armnwmqu@%m&? ea% Ong thygctQ %v%gam&)lﬁ ne chloride. Dry the organic layer
with sodium sulfate, filter and concentrate irz vacuo to yield 3.7 g (90%) of the tite
compound: mass spectrum (ion spray) m/z = 488.2 (M+H). The mixture is purified by
chiral chromatography (conditions P). The two isomers eluted with retention times of 6.9

and 8.6 minntes.

Example 81
71,9-Difluoro-5-{4-(2-piperidin-1-yl-ethoxy)-phenyl]-5H-6-oxa-chrysen-2-ol hydrochloride

salt

Dissolve 7,9-difluoro-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5H-6-oxa-chrysen-2-
ol (1.6 g, 3.3 mmol) in methylene chloride (20 ml.). Add 2M HClin ether (3.3 ml, 6.6
mmol) and concentrate in vacuo. Dissolve the residue in methylene chloride (5 mL} and
add dropwise to vigorously stirred ether (30 mL). Filter the precipitate and dry in a 50 °C

vacuum oven overnight to obtam 1.5 g (87%) of the title compound. Mass spectrum (ion

spray)y m/z = 488.3 (WMI+H-HCD)..
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with sodium sulfate, filter and concentrate in vacuo to yield 3.7 g (90%) of

the title compound: mass spectrum (ion spray) m/z = 488.2 (M+H). The
waongiesimpurified by chiral chromatography (conditions P). Bg-Bass/meoso2e

isomers eluted with retention times of 6.9 15 and 8.6 minutes. Example

81

7,9-Difluoro-5-[4-(2-piperidin-1-yl-ethgxy)-phenyl]-5H-6-oxa-chrysen-2-ol

hydrochloride salt 20 Dissolve

7,9-difluoro-5-[4-(2-piperidin-1-yiEethaxy)88henyl]-5H-6-oxa-chrysen-2 of

' hylen lori 0 mL d.2M.HC1.in ether (3.3

6 e Vel A3 -

methylene chloride (5 mL) apbemddhuhetpariereto vigorously stirred ether

(30 mL). Filter the pregipitate apd dry in a 50 C 25 vacuum oven overnight

to obtain 1.5 g (870/@?% e cund. Mass spectrum (ion spray):
mlz = 488.3 (1\4+H> , WO 2008/078200PSEat$5005/000020 -71

Example 82
[6-Methoxy-2-(2,4,6-trifluoro-pheny!)-faphthelen-X-yl]-[4-(2-piperidin-1-yl-e
thoxy)- phenyl]-methanone OF F E MEO 5/Dissdive

trifluoromethanesulfonic acic?”’ggnethoxy-l-[4-(2-piperidin-I-yI-ethoxy)-
benzoyll-naphthalen-2-yl ester (752 mg, 1.4 mmol),
2,4.6-trifluorophenylboronic acid_ (493 mg, 2.8 mmol), potassium

phbisalyq Falhom meiiaemy Lnaitanikimashenyitbspminspanadighrhoxy)-
benzd$PlashRBerrmolelited (7 sinaethyliprmasnide 4 HdRME o RRemibaradibaatd
(493 3 O o 0 S Pl aeagen oD SGE- cglumn to
tetrakis(triphenylphosphine)palladium (324 mg, 0.3 mmol) in dry dimethylformamide |
(DMEF, 25 mL) and heat at 100 °C for 20 minutes. Purify reaction on an SCX column o
yield 674 mg (93%) of the title compound. Mass spectrum (ion spray): m/z = 520.2
{(M+H).

Alternatively, combine triffuoromethanesulfonic acid 6-methoxy-1-{4-(2-
piperidin-1-yl-ethoxy)-benzoyl}-naphthalen-2-yl ester (1.93 g, 3.60 mmel}, cesium
fluoride (5.0 g, 33 mmol), bis(neopentyl glycolato)diboron (1.0 g, 4.4 mmol),
bis(tricyclohexylphosphine)palladium (0.50 g, 0.75 mmol) and acetonitrile (50 mi). Heat
the mixtare to 90 °C for 20 minutes to obtain a dark-colored solution. Add 2-bromo-
1,3,5-trifluoro-benzene (5 g, 23.7 mmol) and heat at 90 °C for 2 hours. Add

bis(tricyclohexylphosphine)palladium (0.50 g, 0.75 mmol) and 2-bromo-1,3,5-trifluorc-

- benzene (5.0 g, 23 mmol)and heat at 90 °C for 4 hours. Cool to room temperature and

filter through a pad of celite and evaporate the solvent. Purify the residue over silica gel,
eluting the material with methanol in dichloromethane (0 to 5%), to give 1.30 g (67%) of
title compound: mass spectrum (ion spray) m/z=520.2 (M+H).
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yield 674 mg (93%) of the title compound. Mass spectrum (ion spray): m/z
=520.2 (M+H). Alternatively, combine trifluoromethanesulfonic acid

WO BuHETRgRY-1-[4-(2.. piperidin-1-yi-ethoxy)-benzoyl]-naphthalBGETagresiestezo
(2.93 g, 3.60 mmol), cesium 15 fluoride (5.0 g, 33 mmol), bis(neopentyl
glycolato)diboron (1.0 g, 4.4 mmol), bis(tricyclohexylphosphine)palladium
(0.50 g, 0.75 mmol) and acetonitrilé"?(%o mL). Heat the mixture to 90 C for
20 minutes to obtain a dark-col%r)ggn | ggn. Add 2-bromo-
1,3,5-trifluoro-benzene (5 g, 23. and heat at 90 C for 2 hours. Add

[6-hlgdieayclotekftpndbphioaipalidinspihseny L oy tdahamidin-1 -yl-ethoxy)-

2-bromo-1,3,5-trifluoro 2 0 tigmg ] nunol)and heat at 90 C for

4 hours. Cool to room temperat }e ér%&%t‘%rough a pad of celite and

evaporate the solvent. Purify the residue over silica gel, eluting the

maRialL Lo ipLic! X ﬂ@r@)}o Rinie-give % G0 i

of title corglpound: a%@pﬁ%@n%%}%spr r%%’ﬁ}g%eg Mﬁ—{ 9@% iperidin
1-yl-aosit prIpiimeBmusA656/06002 mrmBMardpibl@®methane (10 mL). Cool
o0 °[,6ﬂi36d19?(¥1é1 @% Qﬁtﬂflgg %HE?PXR&” HJHPI%%% tecrgpsrature for 15 minutes.

[-yl]-[4-(2-piperidin-I-yl-ethoxy)- phenyl]-methanon ISsolve
COHCW@HbWW(Z&@MﬂM@Qh@K@-ﬁ@mm@qﬂ(ﬂ@@lﬁi padidir! to 0 °C.
Add doMRiesnRhenylmethanen gohd 6&%@%';58}%*{@{1%@?&&5}%?9&&

(10 mL). Cool to 0 C,'add 2M HCI (1.3 mL, 2.6 mtol) and stir‘at roor
reactinipelat o rn S AIRUTEACUCH FESHIEIETIPVaeuS eI Soristhbicahanate

(10 nfighiromethanei@ Qi) Bog Lo QitnisdsRarentribsomidet b 63

mmol) dropwise and bring to room temperature. Stir 10 reaction for 1.5

wash gt vales P ebagisens Adivoy bispiqpates dratiiisendinm it sofiltes, and
concddfhikn Andsnethan H}Qimh)gtﬁ)@lﬁ?gﬁiﬂig}fﬁﬁ%?ﬁ@mg thaney, combing.r

extracts and wash with water and saturated sodium bicarbonate. Dry with

methahimishipgeeostisnairyyisihbeh e taektir il wramadchass

spectRlifQERAQeaPIASIngds 5-aVgradient of methanol in dichloromethane to
yield 454 nig (70%) of the title compound. Mass
Alternatively, dissolve [6-methoxy-2-(2,4,6-trifluoro-phenyl)-naphthalen-1-yi}-[4-

(2-piperidin-1-yl-ethoxy)-phenyl]-methanone (1.90 g, 3.67 mmol) in dichloromethane (10
ml). Add2M HClin diethyl ether (4.0 mL, 80 mmol). Concentrate the slurry and dry in
vacuo. Dilute the residue in dichloromethane (30 ml) and blanket with nitrogen. Cool the
solution to § °C with an external ice bath, Add boron tribromide (1 mL, 11 mmol}). After
60 minutes, pour the reaction mixture into a mixture of ice (20 g), methanol (10 mL) and
saturated sodium bicarbonate solution (20 mL.). Extract with dichloromethane (100 mL).
Separate the layers, wash the organic layer with brine (20 ml), dry with magnesium
sulfate, filter, and concentrate in vacuo. Purify the residue over silica gel, eluting the

material with a step gradient of methanol/dichloromethane (0 to 10%), to give 1.6 ¢

(87%) of the title compound: mass spectrumn (ion spray) m/z=506.2 (M+H).
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15 spectrum (ion spray): m/z = 506.3 (M+H). Alternatively, dissolve
[6-methoxy-2-(2,4,6-trifluoro-phenyl)-naphthalen-1-yl]-[4-

WO 26e8easmiin-1-yl-ethoxy)-phenyl]-methanone (1.90 g, 3.67 mma)ims$2003/600026
dichloromethane (10 ml). Add 2 M HCI in diethyl ether (4.0 mL, 80 mmol).
Concentrate the slurry and dry in vacuo. Dilute the residue in
dichloromethane (30 ml) and blanket#ith nitrogen. Cool the 20 solution to

0 C with an external ice bath. Adg boroi'u tgitl?romide (I mL, 11 mmol). After
60 minutes, pour the reaction mi ¢ mixture of ice (20 g),
S+fiéydeorol-{20(Mbjpendisdtyiatdcsgpipiraryidarhoahelp SO HiGR2Mioab-phenyl)-
Extract with dichloromethane, (100 ﬁi,ls arate.the layers, wash the
o S ik

organic layer with brine ?58 fh sulfate, filter, and
concentrate in vacuo. Purify the residue over silica gel, eluting the 25

magerial,with a. st radignt of methanol/dichJoromethane (0 t0,10%)..to . ..
give ] 15 © (%%]/33&1(? %‘2% éié%'r%]pﬁ)%%g m gggigﬁg%h&ﬁ??o}ﬁg:g"r!a%?sf%’lpmdm"1"
yl-etmbzypPBeR M- hien2 QBBA0TE2 04! RETdsROVEP (80 &(. )i cxahple °C.
[Hydroxy-[4-(2-piperidin:1-yl- -pbenyl]-methyl .
Adf@@‘%ﬁ rﬁ;%{orbqp erxl%r-’ neap ﬁi&%ﬁﬁﬂ%ﬁ%’!&% %@%R/’éoom
temféritparotjedt(@d éazifhoro pliemyRmiphihalen. 1 el pipendipdur onto
. lseth -phegnyl]-methanane (7, , mol).in THE (85 mL) a
o R AR B 0 SRR i 7B B e
withadt{iforingrte i enobaliperzionelorisat\Wsheaghoit teyeftuxidn B, dimufder, and”
' ) e roferm to form a sus | d A
co e I s S O S e
hepifilerutbyinrie/acid:drgZnisoprmpyailtrheiheathy jfittehidmphasofeent 816 1ifh
ield 730, 1 9 if] d, HP 2 (0.01% ..
e e s T Ol TR kel B bt
to S5%dR0 Durdty KR piad norbubyHC(A6RFD) Derisspaiaiditobpresionilke 58.3
(M_{[Hgbile phase B; gradient: 5 to 95% B, Purity C 254 nm) = 2.41 (100%);
mass spectrum (ion spray):m/z = 508.3 15 (M+H).
Alternatively, add (R)-(+)- &, ¢ -diphenylprolinol (83 mg, 0.33 mmol) to a mixture

of 1M borane in THF (8 mL, 8 mmol) and THF (8 mL) at 45 °C. Dissolve [6-hydroxy-2-
(2,4,6-trifluoro-phenyl)-naphthalen-1-y1}-[4-(2-piperidin- 1-yl-ethoxy)-phenyi}-
methanone(0.83 g, 1.6 mmol) in THE (5 mL) and add to the reaction mixture over 3 hours
via a syringe pump at 45 °C. Coel to 0 °C and add 2-amino-ethanol (1.0 mL, 16 mmol)
dropwise. Heat at 45 °C for 30 minutes. Wash the mixture with water (10 mL) and extract
aqueous phase with ethyl acetate (20 ml.). Combine the organic layers and wash with
brine. Dry with magnesium sulfate and concentrate in vacuo. Purify the residue over
silica gel, eluting the material with a step gradient of methanol/dichloromethane (0 to
10%}), to give 804 mg (97%) of enantiomerically enriched titie compound: mass spectrum
(ion spray) m/z=508.2 (M+H).
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Alternatively, add (R)-(+)-c4q,-diphenylprolinol (83 mg, 0.33 mmol) to a

mixture of IM borane in THE (8 mL, 8 mmol) and THE (8 mL?J at45C
Woﬁ?gg’é()lv&‘[‘é-hydroxy-z- CT/US2005/000020

(2,4,6-trifluoro-phenyl)-naphthalen-1-yl]-[4-(2-piperidin-1-yl-ethoxy)-phenyl

]- methanone(0.83 g, 1.6 mmol) in THE (5 mL) and add to the reaction

mixture over 3 hours 20 via a syringe’ pump at 45 C. Cool to 0 C and add

2-amino-ethanol (1.0 mL, 16 mmol) dropwise. Heat at 45 C for 30

minutes. Wash the mixture with water (10 mL) and extract aqueous

phase with ethyl acetate (20 mLﬁE&E&@the organic layers and wash

wigh g Bk wil pagpesim syitale and-peeg tﬁi@éfb%@%ﬂ?ys&lﬁm

the residue over silica gel, eluting the material with a step gradient of

methanol/dichloromethia %), to give 804 mg (97%) of

enantiomerically enrrjheg title compQungl; mass sectrium (ion spray)

m/z=508.2 (141+H). WO 2005/0732114 PCT/UB21J115/0000211 -74
Example 85
8,10-Difluoro-5-[4-(2-piperidin-1-yl-¢
COoF HO F 5 Dissolve HO
5-(hydroxy-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-methyl}-6-(2,4,6-
trifluoro-phenyl)-naphthalen-2-ol hydrochloride (730 mg, 1.4 mmol) and
pofassieine t@f{hbdtom@(ﬁlaﬁwﬂgﬂﬂlﬁ yrsldnrydrptoddH-(2bthyl )-618,4,6-

B LR G DGR GROHEAEIOR A A0 IRISEIE M i

ace eparate organic ayer “Aha wash with ium

butogileid8omeg, @ maed) dorer ANCE (B vadumruriyt by KA fyell O minutes.
@oﬁ%&@ﬂ&&%@ﬂ?ﬁ ing:AH:600 gradient dd%%%’f Lin dichloromethane. 0 14,

yield 532 mg" (76%) of the title compoun terna |veﬁ/, igsolve

aque@ﬁahﬁm@mbéﬂyléﬁruamdfﬁt@nmwe(mmp@mmumfunfy by silica gel
m@%ya]gﬂmmol #A%u0 Erld g R haknnloRYl AR BeleDe )%gleaaz mg

15 in DMF (10 mL). Add potassium tert
(76%91“ ﬂlwwﬁ@mn%a@at 50 C for |

Alternatively, dissolve enantlomencally enriched 5-{hydroxy-[4- (2—p1per1dm 1-yl-
ethoxy)-phenyl}-methyl }-6-(2.4,6-trifluoro-phenyl)-naphthalen-2-ol (804 mg, 1.59 mmol)
in DMF (10 ml.). Add potassium terr-butoxide (532 mg, 4.75 mmol). Heat at 50 °C fof?;

minutes. Pour the reaction mixture into ice (5 g). Extract with ethyl acetate (100 mL).

ji-5H-6-0xa-chrysen-2-ol

Separate the layers and wash the organic layer with 10% agueous lithium chloride
solution (20 mL x2). Dry with magnesium sulfate and concentrate in vacuo. Purify the
residue over silica gel, eluting the material with a step gradient of

methanol/dichioromethane (0 to 10%), to give the enantiomerically enriched title

compound.
Example 86
8,10-Difluoro-5-[4-(2-piperidin-1-yi-ethoxy)-phenyl}-5H-6-0xa-chrysen-2-ol
hydrochloride salt

Dissolve 8.10-difluoro-5-{4-(2-piperidin-1-yl-cthoxy)-phenyl}-5H-6-oxa-chrysen-
2-0l (532 mg, 1.1 mmol) in dichloromethane (10 mL) and add 2M HCI (1.1 ml, 2.2

rnmo_l) and stir for 10 minutes. Concentrate in vacuo to vield 536 mg (100%) of the title
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minutes. Pour the reaction mixture into ice (5 g). Extract with ethyl acetate

(100 mL). Separate the layers and wash the organic layer with 10%
wa@gersousithium chloride solution (20 mL x2). Dry with magneasiungsstistaonze

and concentrate in vacuo. Purify the residue over silica gel, eluting the

material with a step gradient of 20 methanol/dichloromethane (0 to 10%),

to give the enantiomerically enriched-file compound. Examine 86

8,10-Difluoro-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5H-6-oxa-chrysen-2-ol
conmmr@épﬂ@ﬁp@ggm[ﬁgggpgay): mfz = 488 (M+H-HCI). Separate the racemate
: = -5-[4-(2- iglin-g-yl = - -aQxa-chr - 2-0l, .
o o om0 sty CRr Yo Chirate
ODAS hblugreod. 20 MRS, ThridettFatlm Sdcddcnholdildgtany

(10 itle: TS 0. -

W Rbie! &WQ@%&%&B&?&%& r#)&ﬁ%ggg%@gggm é%hgd ether (4 mL),

compound. Mass spectrum (ion spr parate

ethyhacpiaie ol ansl imabaek Bt elarrisheend by thitalAddSiMalighaphicthyl
[HORS: = Chi i - 0.29 9

O 00 S Nloch e s o e A WD & e hibasghatty
enrisheiéHiélg traenousd (4 ¥ansy| x8feyiddilnas simptasatdon Cpra))ahe488.3 (M-
Cl)_methanol (0.5 ml-) and cool to 0 C. Add 2M HC1 in diethyl ether (2 mL,

20 mmol). Concentrate the slurry and dry in vacuo to give enantiomerically

enriched title compound (480 mg, 58% yield): mass spectrum (ion spray)

m/z=488.3 (M- Cl). 10 Example 8¢y zmple 87

[4-(2-Azepan-1-yl-ethoxy)-phen I]'-"[B-_m%ﬂﬁiy-z-(Z,3,6-trif|uoro-phenyl -na
[4-6%1%@#3:1y}]17ﬁ§ﬂw}&>¥@w]@[%@qthony—(Zﬁ,6-triﬂuom-phenyi}nap thalen-1-

yl}-methanone

Couple trifluoromethanesulfonic acid 1-[4~(2-azepan-1-yl-ethoxy)-benzoyi}-6-
methoxynaphthalen-2-yl ester (1.48 g, 2.67 mmol) with 2-bromo-1,3 4-trifluoro-benzene
(1.13 g, 5.35 mmol) in a procedure similar to the preparation of [6-hydroxy-2-(2,3,5-
niﬂuoré—phenyl}naphthalen~ 1-y1}-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-methanone to
give 660 mg (46%) of the title compound: mass spectrum (ion spray): m/z = 534.4
(M+H).

Example 88
[4-(2-Azepan-1-yi-ethoxy)-phenyl]-{6-hydroxy-2-(2,3,6-triflucro-phenyl)-naphthalen-1-

yI}-methanone

Demethylate [4-(2-azepan- 1-yl-ethoxy)-phenyl]-[6-methoxy-2-(2,3,6-trifluoro-
phenyl}-naphthalen-1-yl}-methanone (0.66 g, 1.24 mmol) with BBr; in a procedure

- simiiar 1o the preparatioh of [6~'hydroxy¥2fj(2,4,6-triﬂuoro—pheﬁyl_)-naphthalem1~y1]-[4—(2- o
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14 MeO 15 Couple trifluoromethanesulfonic acid

4 -(2-azepan-l-yl-ethoxy)-benzoyl]-6- methoxynaphthalen-2-yl ester

2{%‘/@ 32'13[37 mmol) with 2-bromo-1,3,4-trifluoro-benzene (1.1 ES35/H60020
mmol) in a procedure similar to the preparation of [6-hydroxy-2-(2,3,5-
trifluoro-phenyl)-naphthalen-1-yl}- [4-(2-piperid
n-1-yl-ethoxy)-phenyl]-methanone to”(é?\“rje 660 mg (46%) of the title

pipcggéﬁp@%détﬁaﬁ@é~§ﬂéﬁlfﬂﬁaé€ﬂ&%ﬂré‘é’3: gr% 5%6%;;4@9%5/'&'&& I%ft(l%rggll"relpound.
Mags spRotpaB AN Speethionip eyl {BLmidsy) 2-(2,3,6-trifluoro-phenyl)-na

phthalen-I- yl]-methanone 25 Demethylate
[4-(2-azepan-1-yl-ethoxy)-phenyl]-[6-methoxy-2-(2,3,6-trifluoro-
phenyl)-naphthalen-l-yl]-methandeakatome 82 1.24 mmol) with BBr3 in a
S-[RCCRIBEn SN RLERA 0. lrtucro SE6-ons- crsen - i
[6- hydrgI?(y 2 n% 4, 6-trifluoro- phenyl)- napﬁt rrSt’Ien I yﬁx[ﬁc&r%s/%x 2-ol hydrochloride
2005/073204 PCT/US2005/000020 sa§
piperidin-l-yl-ethoxy)-phenylj-methanon
compound. Mass sp trunN(/lrg}s/pra
Example 895 HCI

to give 530 mg (82%) of the title
z = 520.3;(M+1-I-HCI).

hydrochlorlde salt t|0 F O HCI I 0 H
[4-(2-azepan-l-yl-ethoxy)-phenyl];
naphthalen-1-yl]-methanone (529 mg, 1.02 mmol) |n dioxane (205 mL)
Flush the flask

Dissolve [4-(2-azepan- 1-yl~ethoxy)-phenyl]-[6-hydroxy-2-(2,3,6-trifluoro-phenyl)-
naphthaien-1-yi]-methanone (529 mg; 1.02 mmol) in dioxane (205 mL). Flush the flask
with No, then add LiBHEt; (4.1 mL, 4.1 mmol, 1.0 M in THF). Stir the reaction at room
temperature for one hour then heat the reaction to 100 °C. Continue to heat the reaction
for 4 hours then cool it to room temperature. Add saturated NH:Cl solution (200 mlL) and
extract the aqueous layer with CH,Cly (3 x 200 mL). Combine the organic layers and dry
with NaxSO,, filter, concentrate and purify by flash column chromatography (silica gel, 2-

" 8% methanol (MeOH)-NH,OH (10/1, v/v)/ CH,Cl,) to give 401 mg (79%) of product.

Dissolve the above product (401 mg, 0.80 mmol) in CH,Cl, (8 mL), and cool it to -78°C.
Add HCI (0.8 mL, 2.0 M in Et,O), and stir the solution for 10 minutes. Remove the
solvent under reduced pressure. Dry the regulting solid at 40 °C, overnight, in vacwo to

give 432 mg (100%) of the title compound. Mass spectrum (ion spray). m/z = 502.3
(M+H-HCI).

Example 90
[6-Methoxy-2-(2,3,6- mﬂuoro—pheny})-naphmalen 1-y1}-{4-(2-piperidin-1-yl- ethoxy)—

phenyl}-methanone
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with N2, then add LIiBHEt3 (4.1 nil.., 4.1 wmol, 1.0 M in THF). Stir the
reaction at room temperature for one hour then heat the reaction to 100

w& 2669ntiptee to heat the reaction for 4 hours then cool it to ro@DT/US2005/066020
temperature. Add saturated NH4C1 solution (200 mL) and extract the
aqueous layer with CH2CI2 (3 x 200 mL). Combine the organic layers and
dry 15 with Na2S04, filter, concentrat® and purify by flash column
chromatography (silica gel, 2- 8% methanol (MeOH)-NH40H (10/1, v/v)/

CH202) to give 401 mg( 9%%?8 el Dlssolve the above product
(401 mg, 0.80 mmol) in CH2CI2 (8 lg~78C. Add HCI (0.8
mL, 2.0 M in Et20), and stir the solution for L0 mi @ Remove the

. i sofid at 40 C, overnight,

in vacuo to 20 give 432 mg (100%) d compaund. Mass spectrum

(ion spray): mlz = 502.3 (M+H¥8)). ExampTle 90 [6-Methoxy-2-(2,3
,6-trifluoro-phenyl)-naphthalen-1-yl]-[4-(2-piperidin-1-yl-ethoxy)- 2 5
phenyl]-methanone WO 2005/073204 PCTIUS2005f000020 -77 F OF
Medb%dp@l@iﬂmbmshﬁnmﬂaduémhowl ~[4-(2-piperidin-1-yl-ethoxy)-

2 -et r
i T T A
(.t %mﬁea@rergmlapm@rpﬁ@ Harepepast{@hytiieAyydr(z B 5(2,3,5-
wiffiflheroneha melagﬁmml ihlAigenieatiding:-velg ?Qeﬁ AMLNENR

none to give 0.79 g (45%) of the title compou d mass um (ilon
et Pk P Tt tNpompRaRdp 81935 18pectrum (ion spray) m/z 520.3 (M+1).
[6-Hydroxy-2-(2,3,6-trifluoro-phenyl)-naphtdtalen-1-yl]-[4-(2-piperidin-l-yl-e

thoxy)- phenyl]-methanone
, Example 91

[6-Hydroxy-2-(2,3,6-trifluoro-phenyl)-naphthalen-1-yi}-[4-(2-piperidin-1-yl-ethoxy)-

phenyll-methanone

Demethylate [6-methoxy-2-(2,3,6-trifluoro-phenyl)-naphthalen-1-y1]-[4-(2-
piperidin-1-yl-ethoxy)-phenyl}-methanone (0.79 g, 1.52 mmol) with BBr; in a procedure
similar to the preparation of [6-hydroxy-2-(2,4,6-trifluore-phenyl)-naphthalen-1-yi}-[4-(2-
piperidin-1-yl-ethoxy)-phenyl}-methanone to give 0.67 g (88%) of the title compound:
mass spectrum (ion spray): m/z = 506.3 (M+H).

Example 92
5-{Hydroxy-{4-(2-piperidin-1-yl-ethoxy)-phenyl}-methyl }-6-(2,3,5-trifluoro-phenyl)-
naphthalen-2-ol

Add (R}-(+)-¢ ardiphenyl-2-pyrrolidinemethanol (0.06 g, 0.24 mmol) to a
solution of BHg-THF 6.0 mlL, 6.0 mmol, 1.0 M in THF) in THE (10 mL) under a slow N
purge with stirring, Heat the solution to 45 °C.  Add dropwise a solution of [6-hydroxy-2-

(2,3 ,6—-_triﬂuorowphcnyl)-na_phﬁlalem 1-y1}-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-methanone
(0.60g, 1.20 mmol) in dry THF (25 mL) with syringe pump over 1.5 hours at 45 °C.

Continue to heat the reaction for another hour at 45 °C then ool it to room temperature.
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Demethylate [6-methoxy-2-(2,3,6-trifluoro-.phenyl)-naphthalen-1-yl]-[4-(2

B{e;lg Gig-%)—}/I-ethoxy)-phenyl]—methanone (0.79 g, 1.52 mmol) with BBr3_in
procedure 15 similar to the preparation of PCT/US2005/000020
[6-hydroxy-2-(2,4,6-trifluoro-phenyl)-naphthalen-1-yl]-[4-(2-
piperidin-1-yl-ethoxy)-phenyl]-methanone to give 0.67 g (88%) of the title
compound: mass spectrum (ion spray§-mlz = 506.3 (M+H). Example 92

A e R PP b Thecture over night. Add
wal@)A00-nd-pipHenyalt gysrajiioamatRaneittOci8.ai034-Puoalitd. & ombine the
solution of BE' THF%%?OgL, 6.0 mmol, 1.0 Wl in THF) in THE (10 nL.)
OTEANG PSR N S8 B G Wi SR G st b B ash sekgmn
chranepugaehySeilitopedl 1B YMORIRNELOH (10/1, v/v)/ CH,Cl,) to give 0.58 g
(96(; 3, &gréfltugro- henyl -naphthalen-1-y|]-[4-(2-p|perldm-I-yI-ethoxyj’-phenyI]
-ﬁ?e sl e?@%&? , 1.20 mmol) in dry TI-' (25 mL) with syringe pump
over 1.5 hours at 45 C. Continue to heat the reaction for another hour at
45 C then cool it to room temperature. WO 20051673204
PCT/US2005/000020 -78 Add (0.66 g, 10.8 mmol), and
contjhixDidissinthe X tpieeauai-nighich ey Waen (20O handexiacb e
agueous layer with CH2CI2 (3 ry}f‘é%?ﬁnl’é) Combine the organic layers
and dry with Na2S0O4, filter, co SRROLHE purify by flash column

chromatography (silic N2=82/9, -OH-NH40H (F:_I,Oll, viv)l CH2CI2) to
give 0.58 g 5 (96%) ofj the |t|${§: mp Example|93
7,10-Diquoro-5-[4-(2-pi:r|din- “yl-ethoxy) 5

hydrochloride HCIO O/!F 10HO!/

5-{hydroxy-[4-(2-piperidin-1-yl-ethox

W Bi
a

Dissolve 5-{hydroxy-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-methyl }-6-(2,3,5-
trifluoro-phenyl}-naphthalen-2-ol (0.58 g, 1.14 minol) in dry DMF (20 ml.). Add t-BuQOK
(0.39 g, 3.43 mmo!) with stirring. Flush the flagk with N,, then heat the reaction mixture
to 50 °C. Continue to heat the reaction mixture for 20 minutes then cool it to room
temperature. Add saturated NH,Cl solution (100 mL), and extract the aqueous layer with
CHCl; (3 X 100 mL). Combine the organic layers and dry with NaySQq, filter,
concentrate and puzify by flash column chromatography (silica gel, 2-8% MeOH-NH,OH
(1671, vivy CHaCh) to give .56 g (99%) of the free base of title compbund. Dissolve the

free base (0.56 g, 1.14 mmol) in CHRCl, (10 mlL), and cool it to =78 °C. Add HCI (1.20

mL, 2.0 M in E;0), and stir the solution for 10 minutes. Remove the solvent under

reduced pressure. Dry the solid at 40 °C, ovemight, in vacuo to give 0.60 g (100%) of the
title compound: mass spectrum (ion spray) m/z = 488.2 (M-CI).



trifluoro-phenyl)-naphthalen-2-01(0.58 g, 1.14 mmol) in dry DMF (20 mL).

Add t-BuOK (0.39 g, 3.43 mmol) with stirring. Flush the flask with N2,
wiheshreat:the reaction mixture 15 to 50 C. Continue to heat theseactings/eoo02e

mixture for 20 minutes then cool it to room temperature. Add saturated

NH4C1 solution (100 mL), and extract the aqueous layer with CH2CI2 (3

X 100 mL). Combine the organic layer®and dry with Na2SO4, filter,

concentrate and purify by flash column chromatography (silica gel, 2-8%

MeOH-NH40H (10/1, viv)/ CHXz¢ppratiindd .56 g (99%) of the free base

of title Compouﬁ9&&%&8}}5921%3%1@@&?@?@6@%%%6@@8|) in

CH2CI2 (10 mLJ, and cool it to -78 C. Add HCI (1.20 mL, 2.0 M in Et20),

and stir the solution for 10 minutes. Remjove the solvent under reduced

pressure. Dry the solid at 40 C, overnightyin vacuo to give 0.60 g (100%)

of the title compound: mass spggtru spray) m/z = 488.2 (M-C1).

WO 2005/073204 PCT/US2005/008020-79Preparation 12

3,5-Difluoro-2-methylsulfanyl-benzé&tié boronic acid F rSHOBiF OH5

Dissolve 2-bromo-4,6-difluoroaniline (40 g, 192 mmol) in methyldisulfide

(250 ml,) and heat to 75 C under nitrogen. Add isoamyl nitrite (67 niL, 500

mmalssiodpwiseronm-dntadiditiorofniine (HiugH 8 eflmobdndeethgtdidulfide (250
rop{sec). L xotherin may ogcur. if addjtion is tpa fast. r addition .

i RN T G VERABEts QL R TR ek Sh et o PRl aropvise

viagymé}iﬁmu@amdl@:m@mmtﬁd_n yagimlsm#y uﬂmﬁfmwmﬂegéchxeﬂaemianay
oo L e B et ddithag o9 v or
howritmdsemicpylovrdgresieniol end eqaBimiks PN dnd Fuzdy daninbtpumdesidue
viF i YUNAeUARGUABHRBELRY Wi RYRERII9 A S 5HAdeLPIReRR, Add
difluoro-2-methylsulfanyl-benzene (66%).

Charge a flask with isopropyl magnesium chloride (145 mL, 2M in THF, 250
mmol} and dilute with tetrahydrofuran (150 mL) and heat to 40 °C under nitrogen. Add
1-bromo-3,5-difluoro-2-methylsulfanyl-benzene (28 g, 117 mmoi) slowly over 5 minutes.
After 30 minutes, cool the reaction to 0 °C and add iriméthylborate (46 ml., 410 mmol)
diluted with tetrahydrofuran (100 mL} via an addition funnel over 5 minutes. Partition the
resulting gelatinous mixture between methylene chloride and 1IN HCI. Acidify the
aqueous layer to pH~1 (if needed) and vigorously stir the biphasic mixture until ajl solids
are dissolved. Separate the organic layer. Dry over sodium sulfate, filter and conecentrate.

Triturate with hexanes and filter to yield 14.7 g (61%) of the title compound.

Example 94
Methanesulfonic acid 6-(3,5-difluoro-2-methylsulfanyl-phenyl)-5-{4-(2-piperidin-I-yl-
ethoxy)-benzoyli-napiithalen-2-yl ester
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1-bromo-3,5-difluoro-2-rethylsulfanyl-benzene (28 g, 117 mmol) slowly
wyer 2 []ninutes. 25 After 30 minutes, cool the reaction to 0 C and add

Qritefytsdtate (46 mL, 410 mmol) diluted with tetrahydrofurdi FBFHRE00020

via an addition funnel over 5 minutes. Partition the resulting gelatinous

mixture between methylene chloride gnd IN HCI. Acidify the aqueous

layer to pH--I (if needed) and vigorously stir the biphasic mixture until all

solidnaase diBsaivets aepasalR tiptaaniciaxels BRAOYRLsadium sulater o
) fiI,t§,r and coEEcentrate. 20 Triturate with hex:anes and filter tg%%?gl_’mg’agi -2
PIPGBYH) Y AR s thaaPRRaApIE- BaemethResulfbRicism) and 3,5-
dif16ot3-2-tilugtentme husrbiand:ehr bl f(dﬂrg-@zpﬁﬁm £\ l%h | flush with nitrogen.

S

._ethoxy)-benzoyl]-naphthalen-2-y| ester oooo { F Ms
Dm%ﬁq&%}rys@%wﬁﬁ%ﬁ%&’sizwgé&%hs@@ eodikahpnate (120 mL) and
PA(REtyp eSEhanesutienic Meitk8 imsthanesWippvRd d8r Bizorously. After 30

._piperidin-1-yl-ethoxy)-benzoyt]-naphthalen-2-yl ester (8.8 g,"14.6 mmol)
minls ¢obl i |

SR EBIERYERENEARE Biaméiaolde. & ytiapmiheoiirate

betvageh fisbrwith nidtagRAc Mivsrlve solidse deaasses diR¥aNS/BAGMEY: dry over
dAdd Zg sodium carbonate (120 mL) and 5 Pd(PPh3)4 (6.7 g, 5.9 mmol).
SO S oS B FMEHEAS- SHrUTyoRsussidusevesilisa el schmiamdth 1 to

2% taattiao]t wethlempairitde, a9 ¢ifites off salisis) Bauiiemhefilaied. LoMs
R &e&g&y Wﬁ%ﬁr and methylene chloride. Wash the orgaryc Ia¥‘§r with water
v i 5P O%O&aﬁwcﬁﬁ‘a—ﬁe%ﬁtwamﬂ‘a%f&%}%@.%ﬁm derligne and
o.omelne@mmmlbmﬁnQthl.a%QSQp@mmeh:imami%g abBlidenQe B;
ield 8. % title co . LCMS 10 RI (0.0 1% )
gra“ﬁ%%ta”%ﬁ%%éb%%y‘?}.ﬁ%’fg.ts%}’é’i;%pp%‘gms%c%ﬁo#m fobiRaRss A Gon
spragindm@. @16phe gdiibrobutyric acid: 1.0% isopropylalcohol:acetonitrile is
mobile phase B; gradient method 25 to 95% B, Purity @ 254 rim) = 3.18
min (99%); mass spectrum (ion
Exarnple 95
Methanesulfonic acid 6-(3,5-difluoro-2-methylsulfanyl-phenyl)-5- {hydroxy-[4-(2-
piperidin-1-yl-ethoxy)-phenyl]-methyl }-naphthalen-2-y] ester -

Charge a flask with (S)-o,0-diphenyl-2-pyrrolidinemnethanol (253 mg, 1.0 mmol)
and purge flask with nitrogen. Dilute with 1M borane in THF (43 mL, 43 mmol) and heat
to 45 °C under nitrogen. Dissolve methanesulfonic acid 6-(3,5 -difluoro-2-methylsulfanyl-
phenyl)-S-{4~(2—piperidin—1~y1~ethoxy)—beni0yl]-naphthaien-2~yl ester (6.5g, 10.6 mmol)
in THF (40 mL} and add to the catalyst solution via syringe pump over 2 hours. After
complete addition, add ethanolamine (12.8 mL, 212 mmol) slowly and heat at 45 °C for 3
hours. Cool the reaction to room temperatufe and pour into saturated aqueous ammonium
chioride. Extract with methylene chloride, dry over sodium sulfate, filter and concentrate.
Purify over silica gel eluting with 3% methanol in methylene chloride 1o yield 7.4 g (93%)
of the title compound (60:40 mixture of diastereomers). LCMS R, (0.01%
heptafluorobutyric acid:1.0% isopropylalcohol:water is mobile phase A and 0.01%
heptafluorobutyric acid:1.0% isopropylalcohol:acetonitrile is mobile phase B; gradient
method 25 to 95% B, Purity @ 254 nm) = 2.91 and 2.94 min (100%); mass spectrum (ion
spray): m/z = 614.2 (M+H). ' '
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spray): m/z = 612.3 (M+H). 15 Example 95 Methanesulfonic acid
6-(3,S-difluoro-2-methylsulfanyl-phenyl)-5-{hydroxy-[4-(2-

WOopgsridizzddyl-ethoxy)-phenyl]-methyl }-naphthalen-2-yl ester @aargeesfiasiozo
with (S)-a,a-diphenyl-2-pyrrolidinemethanol (253 mg, 1.0 mmol) 20 and
purge flask with nitrogen. Dilute with 1M borane in THE (43 mL, 43 mmol)
and heat to 45 C under nitrogen. DBsolve methanesulfonic acid
6-(3,5-difluoro-2-methylsulfanyl-
pbenyl)-5-[4-(2-piperidin-I-yl-ethoxy)-benzoyl}-naphthalen-2-yl ester (6.5g,
10.6 mmol) in THE (40 mL) an%@ggég@s@ catalyst solution via syringe

M%ump over 2 hours. After complete addition, add ethanolamine (12.8 mL,
BnaEURI Amidtlups- é%(w@%@%&ﬂle@@méw -thia-

room temperature and pour igt@ygaiuraigdsagueous ammonium chloride.
Extract with methylene chloride,-dry over sodium sulfate, filter and
concentrate. --- Purg ér‘sm'c% 161 ejuting withg3% methanol in
methylene chloride 1Q yigld 7.4 g (¢ [

isopropylalcohol:water is mobile phase
acid: 1.0% isopropylalcohol:acetor
method 25 to 95% B, Purity @s2b4 nm) ="2.91 and 2.94 ruin (100%);
mass spectrum (ion spray): m/z = 614.2 (M+H). WO 2005/073204 -
PCT/US2005/000020 -81 Example 96 Methanesulfonic acid

79Ul obrosze{dai@spiparidissid P-Eedifjuohelsbitydsthfanynsiseyi)2sy|
{hydg?g{- gﬁﬁ%ﬁﬁ%ﬁﬁ@%ﬁﬁ%ﬁ@%@%ﬂ%&é&%ﬁ A hthalen-2-y1 ester (7.4 g, 12
mmol) in dry methylene chioride (200 mL) and purge with nitrogen. Add triethylamine
(8.3 mL, 60 mmol) followed by methanesﬁl-fonyl' chloride (4.6 mL, 60 mmol). After 30
minutes, pour reaction into water and extract with methylene chloride. Wash organic
layer with water, dry over sodium suifate, filter and concentrate. Purify over silica gel,
eluting with 0 to 3% methanol in methylene chloride, to yield 5.2 g (74%) of the title
compound. LCMS R, (0.01% heptafluorobutyric acid:1.0% isopropylalcohol:water is
mobile phase A and 0.01% heptafluorobutyric acid:1.0% isopropylalcohol:acetonitrile is
mobile phase B; gradient method 25 to 95% B, Purity @ 254 nm) = 3.34 min (100%);
mass specirum (ion spray): m/z = 582.2 (M+H).

Example 97
7,9-Difluoro-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl}-5H-6-thia-chrysen-2-ol hydrbchloridc
salt

Dissolve methanesulfonic acid 7,9-difluoro-5-[4-(2-piperidin-1-yi-ethoxy)-
phenyl}-5H-6-thia-chrysen-2-yl ester (5.2 g, 9.0 mmol) in methanol (150 mL). Add
potassium hydroxide (5.0 g, 90 mmol) and stir at room temperature. After 4 hours pour

into saturated aqueous ammonium chioride and extract with methylene chloride. Dry

over sodium sulfate, filter and concentraie. Dissolve residue in niethyle_ne chloride {90

mL) and add 2M HCl in ether(9'mL., 18 mmol). Concentrate in vacuo to yicld 4.8 g
(99%) of the title compound. LCMS R, (0.01% heptafluorobutyric acid:1.0%



10

15

20

{ hydroxy-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-methyl}-naphthalen-2-yI
estgrgf g, 12 Hanoi) in dry methylene chloride (200 mL) and purge with
WO ARBER Add triethylamine 10 (8.3 mL, 60 mmol) followed b§CT/US2605/006020
methanesulfonyl chloride (4.6 mL, 60 mmol). After 30 minutes, pour
reaction into water and extract with methylene chloride. Wash organic
layer with water, dry over sodium stfifate, filter and concentrate. Purify
iso r%\legaic”@al el, elutin v,vith}g) to 3% methanol in methylene chloride, to
PRI S G Y255 SIREHRIBI S ApthE:- Uk ismaigstobyyric acid:1.0%
isopiopplafiubsbbuysisiatids kovlispriapPaleahpivalani 15 e mhase#y @
954 AN “930&;[:@ he%i%g%gpbu%ric acid:1.0% isopropylalcohol:acetonitrile IS
Mobile ThASE B GrEdidRt ThERATTSE (9 805): B 10 baMmil: £hiral
HPL@AT%00%); mass spectrum (ion spray): m/z = 582.2 (M+H). Example 97
20
7,9-Difluoro-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5H-6-thia-chrysen-2-ol
hydrochloride salt Dissolve niathargssifasic acid
7,9-difluoro-5-[4-(2-piperidin-1-yl-ethoxy) phenylj-51-1-6-Chia-chrysen-2-yl
ester (5.2 g, Qg‘ﬁﬁ'%%%}% ngh"éi’ﬁ@ll?f ?ﬁﬁfnﬁéar%%é%%sium
hydroxide (5.0 g, 90 mmol) and st}ir at room temperature. After 4 hours
pour into saturated aqueous amraQniux clroride and extract with
methylene chloride. Dry over sodium ate, filter and concentrate.
Dissolve residue in methylene<chifide90 ml-) and add 2M HCI in ether
(9 mL, 18 mmol). Concentrate in WRCito to yield 4.8 g (99%) of the title

compound. LCMS R, (0.01% heptafluorobutyric acid:1.0% WO
2005/073204 PCT/US2005/000020 -82- isopropylalcohol:water is mobile

phessAvedidhisshpateduarrRybse asithQ%) in methyldisulfide (220 mL)
|soprcl)3%ll%lfoh%:raqetomtnle is_ mobile phase B; gradient method 15 to
X , [ ,

and hgapl BEREf) 2UII0RMY| DOBYE ks Fermmid) sppwise via
an adaiiiay)fundel+o04h% (it cdadieae P @8R Fiepataitclth may occur if

addition is too fast. After addition is complete heat the reaction ta 95 °C for 1 hour and
cool to room temperature and concentrate in vacuo. Purify residug twice via silica gel

chromatography eluting with hexanes to yield 22 g of 1-bromo-4-fluoro-2-methylsulfanyl-
benzene (76%). -

Dissolve l'al_):omg-4~ﬂuor0~2~methylsulfanyl—benzene (22 g, 95.6 mmol) in dry

THEF (500 mL) and cool to —78 °C under nitrogen. Add butyl lithium (2.5M in hexanes,
48 ml., 120 mmol) slowly and stir for 10 minutes after complete addition. Add trimethyl -
borate (22 mL, 200 mmol) and warm to room temperatare. Pour into 9.1 M NaOH and
extract with ether. Acidify the aqueous layer to pH 2 with concentrated HCL Extract

with ether, rry the organic layer with sodium sulfate, filter and concentrate in vacuo to

yield 15.4 g (83%) of the title compound.
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2-ivvlethylsulfanyl-4-fluoro-benzene boronic acid 1 S F Hag )OH 10

Dissolve 2-bromo-5-fluoroaniline (25g, 131 mmol) in methyldisulfide (220
worpsanskieat to 75 C under nitrogen. Add isoamyl nitrite (46 it/ 88#05/600020

mmol) dropwise via an addition funnel trough a reflux condenser (-1

drop/sec). Large exotherm may occur if addition is too fast. After addition

is complete heat the reaction to 95 (g4or 1 hour and cool to room

temperature and concentrate in vacuo. Purify residue twice via silica gel

15 chromatography eluting with Fesanésd® yield 22 g of

-4-fluoro-2r fanyl- bepzene (76%). DJ
B R Py ST S posoipe
(500 mL) and cool teth@8yEhendeyllitrapighalediyltybishium (2.5M in
hexanes, 48 ml, 120 mom{{owly and stir for 10 minutes after complete
addition. Add trimet@ borate (2 1, 200 mmol) and warm to room
temperature. ' Pour i .1 M NaOn.and_e&ractwithfether. Acidify the
aqueous layer to pH 2 with concentrated . @ t with ether, try the
organic layer with sodium sulfate, fiftera fitrate in vacuo to yield
15.4 g (83%) of the title compoundft W2006/07383M PCT
JUS2005/000020 -83 Exampl¥®88 Methanesulfonic acid
6-(4-fluoro-2-methylsulfanyl-phenyl)-5-[4-(2-piperidin-I-yl-
ethaxy)-benzoyl]-naphthalen-2-yl ester O F MsO - SMe 5 Charge a flask
witl%‘?ﬁé%Fo‘i]ﬁé]fh‘ﬁﬁgéﬁﬁﬁﬂfé"&@}é%%‘é‘fﬁ&ﬁé%‘i}#oﬁfmﬁgfﬂ@mﬁOXY“1"54“(2‘

pipepiirtiphkaibrihosihensaplimaphithaleasdyBsteL(10.9anid)s mol),

met%}lsuifanyl-4—ﬂuoro~benzcne boronic acid (7.7 g, 41.6 mmol), palladium acetate (371

mg, 1.66 mmol), tricyclohexylphosphine (700 mg, 2.5 mumol) 2nd cesium fluoride (13 g,
83 mmol) and purge with nitrogen. Dilute with degassed acetonitrile (150 mL) and
plunge inEtO an 80 °C oil-bath. Cool to room temperature after 1.5 hours and filter through
celite and concentrate in vacuo. Partition the residue between methylene chloride and
saturate aqueous sodium bicarbonate. Dry the organic layer with sodium sulfate, filter
and concentrate. Purify the residue over a silica gel column, ¢luting with 2% methanol in
methylene chioride, to yield 9.0 g (92%) of the title compound. LCMS R, (0.01%
heptafluorobutyric acid:1.0% isopropylalcohol:water is mobile phase A and 0.01%
heptafluorobutyric acid:1.0% isopropylalcohol:acetonitrile is mobile phase B; gradient
method 25 10 95% B, Purity @ 254 nm) = 2.92 min (95%); mass spectrum (ion spray):
m/z = 594.3 (M+H). |

Example 99
Methanesulfonic acid 8-fluoro-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5H-6-thia-chrysen-
E—yl ester

@A\/O
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methylsulfanyl-4-fluoro-benzene boronic acid (7.7 g, 41.6 mmol),

palladium acetate (371 mg, 1.66 mmol), tricyclohexylphosphine (700 mg,
WY BoF%nd cesium fluoride (13 g, 10 83 mmol) and purge WEA7US2065/060020

nitrogen. Dilute with degassed acetonitrile (150 mL) and plunge into an

80 C oil-bath. Cool to room temperature after 1.5 hours and filter through

celite and concentrate in vacua. Parti#én the residue between methylene

chloride and saturate agueous sodium bicarbonate. Dry the organic layer

with ﬁﬁ%ﬁjﬂfﬁt&?‘ﬁl@”%&’%Hﬁgﬁﬂﬁ@@w@l@ﬁ@%ﬁéﬁ]@ 8P angiichs
mr@@lb,caimmeatuﬂnmma%imﬂ{ar{@bim@a@@mﬂ&@ﬂ?ﬁ%@m SRYEE and heat
¢ AZSO° (%g;/o) of the title compound. LCMS Rt (0.01% heptafluorobutyric
© Rid1. 6% GBS HEPWERT S trbtiucphseataher Baspdmbenyl)-S-[4-2-
pipesigiafiLglohbibts beisol1PHeisonsepyaigohelagetaniiyy | ie BYaser
nﬂi; %%ad'gent %bey%%d 2?0%5‘%%, Purity C 254 nm) = 2.92]§nl1ﬁiqr§)I 9456%); o (§O

Ll A e SO i SR RAR Y ok dsoipl & B the adlition s

colvethanslttbaiolagithe (18.2 ml., 300 mmol) and stir at 45 °C for 3 hours. Pour the

8-ﬂuoro-5-é4-gz&/%eridin-l-yl-ethoxy)- henyl]-5H-6-thia-chrysen- 2-yl ester
TeAGSR R MER I HE SISO AP ©605/Ot01H ¥ it Ancthaiene shioride.
Drflaskswiihi(@) (kaie; tikemd-Spyrolidinen ¢b43B0MG ol HO Y foam

i PN Pl R (0, comgl. purge i ifogerand
chl6r{deflldion2;hethyisiltaryhahesybiS{4nder nitrogen. Add more
e G R ARE G ET E
corhpletsonfieoithéradditioom imtocmtpleted agaethasdiumiBR4#HHR:08landQR tract

o BB Sl Bhote E el o e
filter and concentrate. Purify the residue on silica gel (0% to 4% methanol in methylene
chioride) to yield 7.5 g (88%) of the title compound. HPLC R; (0.01% heptafluoTobutyric
acid:1.0% isopropylalcohol:water is mobile phase A and 0.01% heptafluorobutyric
acid:1.0% isopropylalcohol:acetonitrile is mobile phase B; gradient method 25 to 95% B.
Purity @ 254 nm) = 2.96 min (100%); mass spectrum (ion spray): m/z = 564.3 (M-E—H).

Example 100
8-Fluoro-5-{4-(2-piperidin- 1-yl-ethoxy)-phenyl]-5H-6-thia-chrysen-2-ol hydrochloride

Dissolve methanesulfonic acid 8-fluoro-5-[4-{2-piperidin-1-yl-ethoxy)-phrenyl]-
SH-6-thia-chrysen-2-yl ester (7.5 g, 13.3 mmotl) in methano} (130 mL), add potas sium
hydroxide (7.5g, 133 mmol) and stir at roomn tempera;;ure over night. Pour the reaction
into saturated aqueous ammonium chloride and extract with methylene chloride. ]ﬁry
organic layer with sodium sulfate, filter and concentrate in vacue. Dissolve the ressultant
residue in methylene chioride (50 mL) and add 2M HC] in ether (10 mL). Remowve the
solvent in vaciio and redissolve in methylene chloride (10 mL}). Add slowly to vi gorously
stirred ether. Collect the resulting precipitate and place in a 50 °C vacuum oven overnight
to yield 5.7 g (82%) of the tile compound. HPLC R, {0.01% heptaftuorcbutyric _

acid:1.0% isopropylalcohol:water is mobile phase A and 0.01% :hepta‘ﬂuordbutyric
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Dry over sodium sulfate, filter and concentrate to a beige foam. Dissolve
the crude foam in dry THE (150 mL). Add triethylamine (12.4 mL, 90
whpslpandimethanesulfonyl 10 chloride (7.0 mL, 90 mmol) antiTaE2005/060020
reflex under nitrogen. Add more methanesulfonyl chloride (0.45 mL, 5.8
mmol) after 2 hours to drive the reaction to completion. Pour the reaction
-into saturated aqueous sodium bicartfenate and extract twice with

s BN Sy R EuTIOE LT GO b a7 B

Puinyn@2 2deme) E52cidonde] 100gidldrass gr@8tmnaiishe gitig)campoude 3HRL-CI).

Rt % tafluorobutyrie acid: 1.0% isopropylalcohol:water is mobile
Ch%ﬁa%?ﬂ%F#f%%l% heptafluorobutyric acid:1.0%
isopropylalcohol:acetonitrile is mobile phase B; gradient method 25 to
95% B, Purity @ 254 nm) = 2.96,min g 00%); mass spectrum (ion spray):
m/z = 564.3 (1\4+H). 20 Exampl%% I% Po/f _
B-Blowsyld:j42(2 dipbfluind-phathixy) piteaiyt- Sl b {eia-plwysdin2-glk-ethoxy)-
hydrochloride Dissolve methanes 9nicﬂ<;icid
8-f|uoro-5-[4-(2-piperidin-l—yl-% 0% )-xf)lﬁer?yr/’ﬁ%eH-&thia-chrysen-2-y| ester
(7.5 g, 13.3 mmol) in Ej?nel ( pb), add potassium 25 hydroxide
(7.5g, 133 mmol) andistir &t room atur over niqht. Pour the
reaction into saturatedd@queous am iU chigridgrand extract with

ogditt -J Ifate, filter and

(50 mL) and add 2M H MAL)~Femove the solvent in vacuo
and redissolve in methy hloride (10 mL). Add slowly to vigorously 30
stirred ether. Collect the resulting precipitate and place in a 50 C vacuum
oven overnight to yield 5.7 g (82%) of the title compound. HPLC RC (0.01

ORI SE e EopRtl el el P A
bermdyt}}lﬂ%uhdpmmmswm{)aﬁego ﬁlﬂﬂ&ﬂm@f@hﬂi@(ﬁbﬁmﬁl ggwdﬂam)mtga@oﬂ (0.18
o G R R R RSB e Gose 80
acetonitrile (7.5 mL) to a round bottom flask. Stir at ambient temperature for
approximately 5 minutes to dissolve most of the reagents. Add cesium fluoride (1.00 g,
6.61 mmol), place the flask in a 90 °C oil bath, and stir under nitrogen for 2-3 minutes.
Now add 1-bromo-2.4-difluorobenzene (0.174 mL, 1.54 mmol) and stir for 20 minutes.
At this time add more 1-bromo-2,4-diflaorobenzene (0.06 mL, 0.53 mmol) and continue
stirring the reaction for 2 hours at 90°C. At this time add more 1-bromo-2,4-
difluorobenzene (0.05 mL, 0.44 mmol) and continue stirring for another 2 hours. Cool
the reaction to ambient temperature and then filter it through a pad of Celite. Rinse the
pad with ample, hot ethyl acetate. Wash the filtrate in a separatory funnel with 50%
aqueous sodium carbonate, saturated agueous ammonium chloride, H,O and brine; then
dry (sodium sulfate) and evaporate it in vacuo. Load resulting material onto an SCX
column, wash with dichloromethane, 50% dichloromethane/methanol, elute with
arnmonia solution (2N NH; in methanol) and remove solvent under vacuum. Purify the
resulting residue by flash chromatography (silica gel; 1.5%-3% methanol gradient in
dichloromethane) to provide 0.245 g (58%) of the title compound: mass spectrium (ion
spray} m/z =578 (M+H) |
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5 Example 101
-B xy-2-(2,4-difluoro-phenyl)-naphthalen-1-yl]-[4-(2-piperidin-1-yl-e
wo %}%&@?—%ﬁenyl]-methanone - ,a,0FF 10 Add trifluorom&ﬂgjﬁégﬂﬁg'feoz"
acid 6-benzyloxy-I-[4-(2-piperidin-1-yl-ethoxy)- benzoyl]-naphthalen-2-yl
ester (0.45 g, 0.73 mmol), bis(neopentyl glycolato)diboron (0.18 g, 0.81
mmol), bis(tricyclohexylphosphine)]i&aqradium(O) (0.098 g, 0.15 mmol) and
acetonitrile (7.5 mL) to a round bottom flask. Stir at ambient temperature
for approximately 5 minutes to dissolve most of the reagents. Add cesium
fluoride (1.00 g, 15 6.61 mmol)EptaelthidBask in a 90 C oil bath, and stir
[0 j - -2,4-diflugrohenzene
e T B e L 5
1-bromo-2,4-difluorobenzenekengd-methdreBanmol) and continue stirring
the reaction for 2 hours at 90C. At this time add more 1-bromo-2,4
difluorobenzene (0.05 mL, 0.44 mmol) and continue stirring for another 2

holtiss@wplrifenemedencsifoainbizh btermiportiré4a(itigheniditet iyl-ethoxy)-
benzRIpuaniARad o Gelie, Ri9se t@?.()‘?ﬁf,ﬁév‘fgﬁn%mglgdiﬁ%%hyéxgg]%%%ic acid

ash the filtrate in a separat8ry funne 50% acueo ium

(7.0 peAhérramobnin dagas s vbvetharyatbmie (626 dide A0 Mndybrne; sthbinm
carbSHMSOIIHM, SHIERIR) AR EY 3RPIRIG 'g@&&&%@ﬁ;ﬁ%&@%@?%mutes.

onto an SCX column, wash with dichloromethane,

MRS IRABE Gt @mnh agdimphoniapbonione(@N2IgHBGMmmol)
and 08 b 289 RUAME AT LYBCH L FUlY I I RRE o

. ash chromatography (silica gel; 1.50l0-3% methanol gra
nto yiehedrpataantyediprobidertonas enbespafthstitathoneiolet: chissde.

Dry (BRSEHUTLEQ BrMéE% gl &&E(}gxtl's?&‘%@ P Ba W entrate in vacuo.

. PCTIUS200S1000020 -86 Exam
Purify the resultant oil with SCX columns (Ioad in methanol, elute with 2M NHy/MeOH)
to yield 10.8 g (93%) of the title compound: mass spectrum (ion spray) m/z = 502.3

(M+H).

Example 103
[2-(2,4-difluoro-phenyl)-6-hydroxy-naphthalen-1-y1]-[4-(2-piperidin-1-yl-ethoxy)-

phenyl}-methanone

| Dissb}ve [2-(?.,4—diﬂu0ro~phenyi)-G—methoxynaphmalen-1nyl]w[4—(2—piperidin~l»
yl-ethoxy)-phenyl]-methanone (10.8 g, 21.5 mmol) in methylene chioride (200 mL). Add
IM HCl in ether (21.5 mL, 43 mmol) and concentrate i vacuo. Redissolve the foam in
methylene chloride (200 mL) and cool to 0 °C under nitrogen. Slowly add boron
tribromide (10.1 ml., 107 mmol) and stirat 0 °C for 30 minutes, Slowly pour into
saturated agueous sodium bicarbonate and extract with 20% IPA in chloroform. Dry the
organic layer with sodium sulfate, filter and concentrate in vacuo to vield 10.5 g (100%)

of the title compound.
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[2-(2,4-Difluoro-phenyl)-6-methoxy-naphthalen-1-yl]-[4-(2-piperidin-I-yl-eth
oxy)- phenyl]-methanone 5 Dissolve trifluoromethanesulfonic acid
Wé-1eEh g - [4-(2-piperidin-1-yl-ethoxy)- benzoyl]-naphthalen2Elestes/000620

(12.4g, 23.0 mmol) and 2,4-difluorophenylboronic acid (7.0 g, 46.0 mmol)

in degassed dimethoxyethane (620 mL). Add 2M aqueous sodium

carbonate (73 mL, 145 mmol) and stg7at room temperature under nitrogen

for 5 minutes. 10 Add palladium(H) acetate (520 mg, 2.3 mmol) and
triphenylphosphine (1.2 g, 4.6 nknatipdndldlunge into a 85 C oil bath. Stir

for [ nd reom. t re,.Pqur, into saturate
B B T R L LR S -
Dry the combined organic layersphthegodiinn sulfate, filter and
concentrate in vacuo. Purify the resultant oil with SCX columns (load in
methanol, elute with 2M NH3IMeOH) 15 to yield 10.8 g (93%) of the title
compsiayerixés spdbaarmithonyd plabydix v sohGatre Myl Eiatntipeddn-1-
-dBideA-g )y 3 o ad iReNdinr 1ads
1 %@ ﬁﬁ%ﬂ@fﬁ%@?ﬁmﬁ AR ey e (D RE A S g
nitqeea,4Sttisrer ghishiyn 6 lmatmenysitn Sch o4 famolpipdrigat 4o reflux.
c«;é(%%@ﬁ&%)% g@)ﬁliﬁ%ea‘ﬁéﬁﬂ?ﬁ;&% &z@&éﬁﬂﬂ‘&ﬁ#ﬁ‘. 4 YIERa I8 Ssdition

2M HCI in ether (21.5 mL, 43 mmol) and concentrate in

of iggcudlwewisbomretadasinsniep e ith EMJAES BavaaLferinsorith
zo-cﬁ&@&iwl%%r%ﬁg.e@)&hﬁw%ﬁﬁ%ger%%mmpé%%1: byt QAR Bler and

and stir-at 0 C for 30 niinutes. Slowly pour into” saturated aqueous sodium
consrRritBnaBasHe ©xield: vits SOAbal the hildesRmaomy-the organic layer
with sodium sulfate, filter and concentrate in vacua to yield 10.5 g (100%)

of the title compound. 30 WO 2005/073204 PCT/US2005/000020 -87
Example 105

8-Fluoro-5-[4-(2-piperidin-1-yl-ethoxy)-phenyt]-5H-6-0oxa-chrysen-2-ol

Dissolve 6-(2 4-difluoro-phenyl)-5- { hydroxy-{4-(2-piperidin-1-yl-ethoxy}-
phenyl}-meti:yl }-naphthalen-2-ol (3.4g, 7.0 mmol} in dry DMF (70 mL). Slowly add
sodium hydride (440 mg, 18 mmol) and plunge into a 140 °C oil bath for 30 minutes.
Cool to room temperature and pour into water. Adjust the pH to 7 and extract three times
with methylene chloride. Wash combined organic layers with water, d;y with sodium
sulfate, filter and concentratel. Triturate with ether to yield 2.2 g (69%) of the title
compound: mass spectrum (jon spray) m/z = 470.3 (M+H).
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Example 104
w@@ﬁggﬁggeg'};yggi{shglg;zxy A W

[2-(2,4-difluoro-phenyl)-6-hydroxy-naphthalen-I-yll-[4-(2-piperidin-1-
yl-ethoxy)-phenyl]-methanone (3.3 g, 6.8 mmol) in dry THE (100 mL) and

~stir under nitrogen. Slowly add lithiu®$=aluminum hydride (0.9 g, 24 mmol)
and heat to reflux. Cool to roon?,tempgragu;e after 30 minutes and quench
excess LiAIH4 with slow additiof*SHeE: te with water and adjust the
[2H26-DifitoidphiGit] Eatraahive-tiapshlith-10y2004-(RAi G farem &Ry
the combined organic layers wit 5k dium sulfate, filter and concentrate in
vacuo to yield 3.4 g (100%) 3\% & tile ComPpStind. Example 105
8-Fluoro-5-[4-(2-piperigin:] phenyl]-5H-6-oxa-chrysen-2-ol O F

h
A

three times with methylene chloride. Wash combined organic layers with
water, dry with sodium sulfate, filter and concentratel. Triturate with ether

to Yieihe2 2 BABOROE AR diilen SRMmBGUATMASS 8%8%5‘(5%@[145@%@&3&4« ~
= 470.3 (M+H). WO 2905/073204 PCT/US2005/0001120 -88 Exarmple
yi-ethggy)-benzoylJ-naphthalen-2-yl ester (2.0 g, 3.7 mmol), 2,6-difluoropheny! boronic

acid (21 Difluarsophesylk tempiaipRaRin a6 pips ol o)
and Do SRS B9 25 2 mmal) add 100 mL of dry DME and heat under
nitrogen at 100 °C for two hours. Cool the reaction and filter. Purify on an SCX column
eluting with 2N ammonia/methanol. Purify further on a silica gel column eluting with a
gradient of 0-10% methanol/methylene chloride. The yield is 1.5 g (81%). 1H-NMR
(CBCls, 400 MHz) §7.90 (d, J = 8.4 Hz, 1H); 7.63 (d, J = 8.4 Hz, 1H); 7.62 (4,1 =92
Hz, ZH);.7.39 (d, J = 8.4 Hz, 1H); 7.23 (4,7 = 2.8 Hz, 1H); 7.18-7.08 (m, 2H); 6.78 (d, }
= 104 Hz, 2H); 6.74 (s, 2H); 4.11-4.08 (m, 2H); 3.95 (s, 3H); 2.75 (t, T = 6.4 Hz, 2HD);
2.49-2.49 (m, 4H); 1.63-1.58 (m, 4H); 1.47-1.44 (m, 2H).

Example 107
[2—(2,6—Diﬂuoro-phenyl)-ﬁ-hydroxy—naphthalen—I—yl]—[4—(2-piperidin—1~y1—ethoxy)«

phenyll-methanone

Dissolve [2~(2,6-diftuorophenyl)-6-methoxy-naphthalen-1-yl}-[4-(2-piperidin-1-
ylethoxy)~phenyl]--meﬂlanone (1.5 g, 3.0 mmol) in 500 mL methylene chloride and chill

in ice. To this solution add boron tribromide (6.0 miL, 63 mmol) in portions with swirling

between additions. Allow to come to room temperature and stir for one hour. Pour into a
two-phase system consisting of an organic layer of 371 chloroform/isopropanol and an

aqueous layer of saturated sodium bicarbonate. Separate the phases and dry the organic
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5 Charge a flask with trifluoromethanesulfonic acid

6-methoxy-1-[4-(2-piperidin-I- yl-ethoxy)-benzoyl]-naphthalen-2-yl ester
wWREegBAmol), 2,6-difluorophenyl boronic acid (1.17 g, 7.4Gwrds)pes/000620

tetrakis(triphenylphosphine)palladium (0) (855 mg, 0.74 mmol) and

potassium phosphate (4.7 g, 22.2 mmol) add 100 mL of dry DMF and heat

under 10 nitrogen at 100 C for two h@ges. Cool the reaction and filter.

Purify on an SCX column eluting with 2N ammonia/methanol. Purify
laydunthieg 8/ ansilicaigebizolesm rli’etifsimg witthica grhoientlofifgkOfh 2 0-10%

ne chlor R (CDC13,

R L S SR AL S RS

92 Hz, 2H): 7.39 (d, J = 8.4 Hz, 1H): 7.23 (d, J = 2.8 Hz, 1H): 7.18-7.08

(in, 2H); 6.78 (d, J 15 = 10.4 Hz,2H): 6 7f\(s, 2H); 4.11-4.08 (M, 2H); 3.95

(s, 3H); 2.75 (t, J = 6.4 Hz, 2H); erg%mgn 4H); 1.63-1.58 (m, 4H);

I&F@pﬁ%%pe@ﬂm -ethpxy)-phenyl}-SH-6-oxa-chrysen-2-ol hydrochloride

[2-(2,6-Difluoro-phenyl)-6:hyd oxycpapthalen I-yl]-[4-(2-piperidin-1-yl-etho

xy)- 2 0 phenyl]-metha oneNDlssoIve .

[2-(2,6-difluorophenyl)- thoxy-na -(2-piperidin-I-

ylethoxy)-phenyl]- methanon&(‘i 5g, 3. 0 mmol) in mL methylene

mmol) in portions with swwllng 2%(% aween additiors. Allow to come to
room temperature and stir for one hour. Pour into a two-phase system
consisting of an organic layer of 3/1 chloroform/isopropanol and an

iy ST A B o S8 7 28 A BT SR80 G238 Ao ey 5.0

mrdA) mtdepuiaﬁg&w&ﬁlm@‘bpkavmm CHis @iy \M§1 @ﬁh&%@l) and heat
methan e Ch|0l’|d adle fo.give.Q00 m fthe title
the el %%%n 2 E a 6?@35_%@? 1011 or { (%Zgé 8181101‘0- ydroxy—

naplﬂiﬂlmmEeﬂ{@l#@-mgemﬁm—l—yﬂ—ethaxy}nﬂimpﬂ}%ﬁnﬁ&a(mm 216/ mmol) in

"0{;1 Xﬁij ?(p:l{gxrl'g %Gnd add this to the reaction mixture dropwise over one hour. Monitor
the reaction by LC/MS and continue heating until complete (about two hours). Add to
this reaction 20 mL of 1.0 M lithium triethylborohydride and heat at 95 °C for 24 hours or
until reaction is complete by LC/MS. Cool the reaction and quench with isopropanol.
Evaporate the solvent and partition between a 3/1 mixwre of chloroform/isopropanol and
saturated sodium bicarbonate. Separate the organic layer and dry over 3A molecular
sieves, Purify on a silica gel column eliting with a 0-10% methanol/methylene chloride
gradiept. The vield is 460 mg (82%). Convert to HCI salt: 1TH-NMR (Free base CD30D,
4OOMHZ) 6811(d4,1=88Hz, 1H); 771 (d,J =88 Hz, 1K), 7.57 (4, I = 97Hz iH);

- 1.17(d, 3 = 2.8 Hz, 1H); 7.02-6.89 (m, 5H); 6.67-6.57 (m, 4H); 3.84-3.79 (1, ZH) 256(t

J=6.0 Hz, 2H); 2.36-2.36 (m, 4H); 1.52-1.46 (m, 4H); 1.37-1.35 (m, ZH).
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CIH HO I / F Charge a flask with 100 mL of dioxane and add | M

borane-THF (5.0 mL, 5.0 mmol) under nitrogen followed by R-Methyl
WORHSHE4nt (51 mg, 0.18 mmol) and heat 10 the mixture toP#FES2005/000020

Prepare a solution of [2-(2,6-difiuoro-phenyl)-6-hydroxy

naphthalen-I-yl]-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-methanone (580 mg,

1.19 mmol) in 200 mL dioxane and-2@dd this to the reaction mixture

dropwise over one hour. Monitaor the reaction by LCIMS and continue

heating until complete (about tv&;&ﬁ@@%}}:—%d to this reaction 20 mL of

(200 syl ppeomyetide aRgiIRak AL 9 5024 MO Of . 1Pl y).

reaction is complete by LCIMS. Cool the reaction and quench with

isopropanol. Evaporate the SBRASHY E¥3aMGon between a 3/1 mixture of

‘chloroform/isopropan d~satd sodium bicarbonate. Separate the

organic layer and dry over 3A mol sieves. Purify on a silica gel

column eluting with a'8<10% methar P loride gradient. The

yield is 460 mg (82%). Convert to H (Free base CD30D,

20 400 MHz) 88.11 (d, J = 8.8 Hz, §

=9.2Hz, IH); 7.17 (d, J = 2.8z 02-6.89°(m, 5H); 6.67-6.57 (m,

4H); 3.84-3.79 (t, 2H); 2.56 (t, J = 6.0 Hz, 2H); 2.36-2.36 (m, 4H);

1.52-1.46 (m, 4H); 1.37-1.35 (m, 2H). WO 2005/173204

PC - — .

235 it phi RS et aid 6-methory-1-(4-C-piperidin-1-
yl-etbomyt henpyyBrisintthylcatBasdgstph@nf B ctiamohe 28 difoFobHEmgryeranic
acidllastowith MB’E%&Q@%H*&H&@Q%@%@S@ 'ﬁﬁ%@'ﬁ?&‘&"am

h y g, FAMo , 2, =

|
yi-ethoxy)-benzoyl]-naphthalen-2-yl ester (2.

%4

- el SEHERY Eyerkl €506 g, 33.3 mmol) and add 250 mL degassed acetonitrile.

Heat the mixture at 85 °C for two hours, cool the reaction and filter off any solids. Purify
on an SCX column eluting with 2N ammonia/methanol. Purify further on a silica gel
column eluting with a 0-10% methanol/methylene chloride gradient to give 1.3 g (70%) of
the title compound: 1H-NMR (CD;0D, 400 MHz) §7.92 (d, T = 8.8 Hz, 1H}); 7.54 (dd, J
=8.4,4.0 Hz, 3H); 743 (dd, T = 8.4, 1.6 Hz, 1H); 7.31 (d, F = 2.8 Hz, 1H); 7.09 (dd, ] =
9.2, 2.4 Hz, 1H); 7.05-6.92 (m, 3H); 6.79 (d, T = 8.8 Hz, 2H); 4.10 (t, T = 5.6 Hz, 2H);

13.93 (s, 3H): 2.73 (t, T = 5.2 Hz, 2H); 2.50-2.50 (m, 4H); 1.62-1.57 (m, 4H); 1.48-1.43 (m,

2H).

Example 110
[2-(2,3-Diflucro-phenyl)-6-hydroxy-naphthaten- 1-y1}-[4-(2-piperidin-1-yl-ethoxy)-

phenyl}-methanone

Charge a flask with [2-(2,3-difluoro-phenyl}-6-methoxy-naphthalen- 1-y1]-[4-(2-
pipm‘idin—1—yl—ethoxy)-phenyg;methanone (1.3 g, 2.6 mmol) and add QOO‘fnL methylene
chloride followed by 25 ml. of HCI in ether (1 M) and evaporate to dryness. Dissolve the .
solid in 200 mL methylene chloride and chill the solution in ice. Add to this solution

boron tribromide (4.0 mL, 42.4 mmol) with swirling. Stir the dark solution at room

temperature for 1 hour at which point all the starting material is gone. Pourthis intoa -
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acid (1.17 g, 7.4 rnmol) palladium dichloride bis(triphenylphosphine) (518
mg, 0.74 nimol) and cesium fluoride (5.06. g, 33.3 mmol) and add 250 mL
walegEgssdeéacetonitrile. 10 Heat the mixture at 85 C for two holrGT/os2NaHe002¢
reaction and filter off any solids. Purify on an SCX column eluting with 2N

ammonia/methanol. Purify further on a silica gel column eluting with a

0-10% methanol/methylene chloride-g§dadient to give 1.3 g (70%) of the

title compound: 1H-NMR§CD30D, 400 MHz) 57.92 (d, J = 8.8 Hz, 1H);
twopbasedarigue @onsising of spirFtabselivnbrabenateizgudals piasednd a-3/1

. , : = . 4 : _6. :

gl 0 5 iy A 080 il .
Seppryeisnrzanqphadend $2-0V57 I raelycnlassievis.(FyrifHynEgiina column
elut Q@Q«lo% methanol/methglene chloride, collecting the first fraction that contains

[2-(2,3-Difluoro-phenyl)-6-hyc roxy-naphthalen-1-yl]5]4-(2-piperidin-I-yl-etho
the prpdypbingivadihme - hhiiseamperagifd2%).

[2-(2,3-difluoro-phenyl)-6-methoxy-naphthalen-1-yl]-[4-(2

piperidin-I-yl-ethoxy)-phenyl]-methanone (1.3 g, 2.6 mmol) and add 200

mL methylene 25 chloride foIIov@&MﬁﬁL of HCI in ether (1 M) and
7-FRYGHIOS A4 (0. ﬁﬁﬁ*ﬂm % ighig : éH@%}ﬁL ' i

and chil 'thée solution in ice. Add to ﬁ%@jluﬁdgg‘;on tribr??n&id%%%ﬁde

42.4 mmol) with swirling? Stjr the-daresdtytion at rgem temperature for 1
hour at which point all the starting ma
2

Al is gene.Pour this into a WO
2005/073204 PCTIUS2005/00@Q20 -9T two e m)
saturated sodium bicarbonate agueoysghase
chloroform/isopropanol organic phasd Act using a separatory
funnel. Separate the organic ph&ie and dry“over 3A molecular sieves.
Purify on a silica column eluting with 0-10% methanol/methylene chloride,
collecting the first fraction that contains 5 the product to give 400 mg of

the tleargmagbuhavi8eBomethahPks redgent (50 m, 0.18 mmol) dissolved in 100

oL@l R sk iR A SR Y2 RE bR B YRR Y
naphthalen-1-ylj-[4-(2-piperidin-1-yl-ethoxy)-phenyl}-methanone (400 mg, 0.82 mmol) in
100 mL of dioxane and add dropwise to the reaction mixture over a two hour period.
Continue heating at 45 °C under nitrogen overnight and add lithium triethylborohydride
(15 mL of 1.0 M solution in THF, 15 mmol) and heat reaction to 100 °C for 24 hours.
Cool the reaction mixture and add 25 mL of isopropanol to quench the reaction.
Evaporate the reaction to an oil and add satarated sodium bicarbonate and a 3/1 mixture
of chloroform/isopropanol. Extract in a separatory funnel and remove the organic layer,
Dry the organic layer over 3A molecular sieves, evaporate to a paste and purify on a silica
column eluting with 0-10% methanol/methylene chloride. Convert the isolated product to
the HCI salt using HCI in ether to give 145 mg (35%) of the title compound. The two
enantiomers are separated using chiral chromatography (Conditions D). The preferred

1somer eluted second with a retention time of 16.5 minutes (98 mgs).



0"OO0FCIH HOii 10 Charge a flask with R-methyl CBS reagent (50 in,
0.18 mmol) dissolved in 100 mL dioxane and warm to 45 C. Dissolve_

WO 7[%?5’,??c?#lu oro-phenyl)-6-hydroxy- PCTIUS2005/000026
naphthalen-1-yl]-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-methanone (400 mg,
0.82 inmol) in 100 m1.. of dioxane ayd add dropwise to the reaction
mixture over a two hour period. 15 Continue heating at 45 C under
nitrogen overnight and add lithigg, trigthyiorohydride (15 mL of 1.0 M
solution in THE, 15 mmol) and heat reaction to 100 C for 24 hours. Cool

(2 P Eier Bl iR 25 RAD RIS bHE girsaidintHeytestheiny)-
Evaporate the reaction to an,i; Salkwated sodium bicarbonate
and a 3/1 mixture of chloroform/isopropanol. Extract in a separatory
funnel and remove the Organietayep=20 Dry the grganic layer over 3A
molecular sieves, evapordte to a pa 4 /rw rifylon a silica column
eluting with 0-10% methanol/methylene ch oridnvert the isolated
product to the HCI salt using HCI in-etherta.givel45 mg (35%) of the title
compound. The two enantiomgrs afe sdpargted ysing chiral :
chromatography (Conditions D). &he Prefefred isomer eluted second with

5 a retention time of 16.5 minutes (98 mgs). 25 WO 2005/073204
PCT/US200S/000020 Exar::_ie 112

[2Addtiissrongthenyip Banisthckd Sraptithaje h-4-(2-piperidin-1-yl-ethox y)-

-W-[4-(2-piperidinr L-yl-ethoxy)- phenyl]- ne CY 0sqliF 5Add.
e e T S e L 5 TR R 2o (20
mg, %myl}mﬁmbmm@mmmmm)mm)uﬁx &k diflumig Bhiemyihol) and
cesinAABIERYH £32Q.6 mmol) to a 20 mL vial along with 8.0 mL degassed

10 acetonitrile. Seal the vial with a septum and purge with nitrogen gas. Heat the mixture
with stirring at 80 °C for three hours. Cool, filter and purify on an SCX column, cluting
with 2N ammonia/methanol. The compound is further purified on a silica gel column,

eluting with 2 0-5% 2N ammonia in methanol/methylene chloride gradient. The yield is

_ 260 mg (50%).
i5
Example 113
[2-(2,5~Diﬂuoropheny1)~6—hydr0xynaphﬂlaIen‘l—yl}-[4~(2-piperidin~l-yl-ethoxy)—phenyl}»
methanone
20 Convert [2-(2,5-difluoro-phenyl)-6-methoxy-naphthalen-1-yl]-{4-(2-piperidin-1-

yl-ethoxy)-phenyl}-methanone (1.8 g, 3.5 mmiol) to the hydrochloride salt and dissolve it
in 300 mL methylene chloride. Chill the mixture in ice and slowly add boron tribromide
____ (50 mL, 53.0 mmol) with swirling. Allow’the mixture to come to room temperature and
stir for two hours. Add to this mixture acetonitrile (13 ml.) slowly and with stitring
25 which produces an orange precipitate. Pour the mixture into saturated sodium
bicarbonate with stirring, separate the 01‘gan-ib layer and dry with molecular sieves to give
1.5 g of the title compound (86%). |
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mg, 2.0 mmol), trans dichlorobis(triphenylphosphine)palladium 11 (70 mg,
0.1 mmol) and cesium fluoride (1.3 g, 8.6 mmol) to a 20 ml- vial along

wnith:B003mkk degassed 10 acetonitrile. Seal the vial with a sepram/anehos/006020
purge with nitrogen gas. Heat the mixture with stirring at 80 C for three
hours. Cool, filter and purify on an SCE: column, eluting with 2N
ammonia/methanol. The compound-83¥urther purified on a silica gel
column, eluting with a 0-5% 2N ammonia in methanol/methylene chloride
gradient. The yield is 260 mg (50%). 15 Example 113
[2-(2,5-Difluorophenyl)-6-hydroxymn Mlgaf@ -1-yi]-[4-(2-piperidin-1-yl-etho

pheny% methanone 20 Convert
o pos iR - RelhER A H-E il

yl-ethoxy)-phenyl]-methanone (1¢ :
and dissolve it in 30 mL ethylen rlde Chill the mixture in ice and
slowly add boron tribr e (P mCE3. rhebAvith swirling. Allow the
mixture to come to room temperature [
mixture acetonitrile (L5 mL) slowly &
orange precipitate. Pour the mixy k6 satttated sodium bicarbonate
with stirring, separate the organic layer and dry with molecular sieves to
give 1.5 g of the title compound (86%). WO 2005/073204 -

TR IR G it 5 s

in dnydixaaklofide rAllHIQ HON sclhdigeos BasiawiitRnd36® @l THF and heat to 45

o0, di 1%5}5‘ Lgrollnol SB?}};‘?:% 0.3 mr(g%edlsso%‘ﬁ%t lg]ﬁ?P E@t&{g of foglﬁhgi;l ?1}-6—

hydroxynaphthalen-1-yl}- [4-(2-piperidin-1-yl-cthoxy)-phenyl]-methanone (1.5 g, 3.0
minol) dissolved in 100 mL THF. Continue heating for two hours after complete addition
and add 6.0 grams of potassium #butoxide, and continue heating for two hours, then raise
the temperature to 60 °C and heat for another five hours. Quench the reaction by
cautiously adding saturated sodium bicarbonate solution. Evaporate most of the organic
layer under vacuum and add a 3/1 mixture of chloroform/isopropanol and extract in a
separatory funnel. Separate the layers and dry the organic layer over 3A molecular sieves.
Evaporate the solvent to yield 1.0 g of impure product. Purify on a silica gel column
eluting with 1.5% 2N ammonia/methanol/methylene chloride to give 620 mg (43%) of a
product mixture that contained both enantiomers. The enantiomers are further purified
and separated on a chiral column using a ChiralPak AD column, 4.6 X 250 mm using an
eluent of 100 % ethano! containing 0.2 % dimethylethylamine and a flow rate of 1.0
ml/min. The preferred isomer (the 2 to elute) is converted to the HCI salt yielding 330
mg of final product (23%).
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C. Add to this, via syringe pump over 8 hours, a solution of
ﬁ-(z 5-difluorophenyl)-6- _

wo §}H§’c’§§'<§)ﬁ’aphthalen-I-yI]-[4-(2-piperidin-1-y|-ethoxy)-phenyI]-Fr%lff!tla?ﬁ8‘?‘?(5"00"20
(2.5 g, 3.0 10 mmol) dissolved in 100 mL THF. Continue heating for two
hours after complete addition and add 6.0 grams of potassium t-butoxide,
and continue heating for two hours;4ften raise the temperature to 60 C
and heat for another five hoursgé ;_%uegch tEe reaction by cautiously adding
saturated sodium bicarbonate - porate most of the organic

[6-Isfpaiayelr( Qacuariflach qaeey B hdpixisero oflioreiapiseiienasok@osy)-

extract in a 15 separatory fugel@eg%%&ate the layers and dry the organic

layer over 3A molecular sieves™ A We solvent to yield 1.0 g of
impure product. Pugi iiga_getcolumn eluging with 1.5% 2N
ammonia/methanol/megylene C R to gi Q mg (43%) of a product
mixture that contained both enantiof ghandiomers are further
purified and separated on a chiral Z i ChiralPak AD column,
4.6 X 250 mm using an 20 eluent ethanol containing 0.2 %

dimethylethylamine and a flawa [ T:¢”ml/min. The preferred isomer
(the 2"a to elute) is converted to the HCI salt yielding 330 mg of final
product (23%). WO 2005/073204 PCTIUS200S/000020 -94 Example 115

[6cMethoxrAta Bofririnase-pivenyitnsrtaiansaybhid {2 PRardind-yiy4-
) . ethoxy)- phenyl]-methanone of F MquS Charge a round bottom flask
C-piRghd iR oo GHet e Rbth s eylec @13 8. 4.0 mmol), 2,3,4-

riflué2opliRaiitiivbdoiicatheyooewowimanhthalen-2-yl ester (2.13 g, 4.0
gi hlmrﬁoﬁljzf{gﬁ,# rifluorophenyl boronic acid (1.0 g, 5.7 mmol), trans- )
fohiehh %ﬂﬁﬁﬂ‘m SALIBRIiRt ResE S Mg anfepanfuoride
(3.5 gesiwnmibiipsiseai0 £5.m, Fa.cemeirasd Bes B RixalaceenitiRrd¢Rkis.
Coal tagled @f%‘é}‘ eax;nSx u%]gdzlpﬁ% v on an SCX colummn, eluting with 2N
ammonia/methanol. Purify further on a silica column eluting with 2% 2N
ammonia/methanol/methylene chloride. The yield is 880 mg (43%): 1H-NMR (CD30D,
400 MHz) 67.93 (d, J = 8.8Hz, 1H); 7.50 (d, J = 8.4 Hz, 3H); 7.39 (d, ] = 8.8 Hz, 1H);
7354, J=2.4Hz, 1H);7.07 (dd, F = 9.2, 2.8 Hz, 1H); 6.96-6.87 (m, 2H): 6.80 (4, ] =
9.6 Hz, 2H); 4.10—4.97 (t, 2H); 3.91 (s, 3H); 2.72-2.69 (t, 2H); 2.48-2.48 (m, 4H); 1.61-
1.55 (m, 4H); 1.46-1.43 (m, 2H).

Example 116 -

[6-bydroxy-2-(2,3 4-trifluoro-phenyl)-naphthalen-1-yi}-{4-(2-piperidin-1-yl-ethoxy)- |

phenylj-methanone

Dissolve [6-methoxy-2~(2,3 4-triftuoro-phenyl)-naphthalen-1-yI]-[4-(2-piperidin-
1-yl-ethoxy}-phenyl]-methanone (880 mg, 1.69 mmol) in 100 mL methylene chioride and

chill inice. Add 4.0 mL of neat boron tribromide with swirling and stir in the ice bath for

30 minutes. Allow the mixture to come fo room temperature and stir for an additional 1

hour. Carefully pour the mixture into a two-phase system consisting of saturated sodium

‘bicarbenate solution and a 3/1 mixture of chloroform/ isopropanol. Separate the organic
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Cool and filter the mixture and purify on an SCX column, eluting with 2N
ammonia/methanol. Purify further on a silica column eluting with 2% 2N

WO 4B/ methanol/methylene chloride. The yield is 880 md fAYfy105/000020
1H-NMR (CD30D, 400 MHz) 67.93 (d, J = 8.8Hz, 1H); 7.50 (d, J = 8.4 Hz,
3H); 7.39 (d, J =8.8 Hz, IH); 157.35(d, J =2.4 Hz, 1H); 7.07 (dd, J = 9.2,
2.8 Hz, 111); 6.96-6.87 (m, 2H); 6.88¢d, J = 9.6 Hz, 2H); 4.10-4.07 (t,
2H); 3.91 (s, 3H); 2.72-2.69 (t, 2H); 2.48-2.48 (in, 4H); 1.61- 1.55 (m, 4H);

Iayeri@%pfqgﬁ&fpghﬁu@gﬁﬁfé au¢evapgrate to give 800 mg of slightly tmpure

proddBeNyaipsR-42:3:d ifiuenarphenxipanhihaiepdndial R piprridindadeth

_oxy)- phenyl]-methanone Dissolve

give %»%{@%Gﬁ% 5 Bt GoreRpMRshy 1) -naphthalen-1-yl]-[4-(2-piperidin
1-yl-ethoxy)-phenyl]-methanone (880 mg, 1.69 imnol) in 200 mL
methylene chloride and 25 chill in ice. Add 4.0 mL of neat boron
tribromide with swirling and stirfE&aBRl&&3ath for 30 minutes. Allow the
MiKBIBHREITE [9-(0GHbiRMReIaH EgoRe) SidRyRR RGHBIQNA Y sHot 6]
Carefully pour the mixture into a two-phase system consisting of saturated
sodium bicarbonate solution abtfPEHORfiture of chloroform/isopropanol.
Separate the organic 20056073204 PCT/US2005/000020 -95 layer,
dry over 3A moleculiis?@es and ve 800 mg of slightly
impure product, Purify-0n a gjlica g& H ettting With 3%
methanol/methylene chlorid gi {4%) of the title compound.
5 Example 117
7,8-Difluoro-5-[4-(2-piperidin-1gd-etheXy)<ghenyl}-5H-6-oxa-chrysen-2-ol
hydrochloride GN-~O FF CIH HO

Charge a flask with [6-hydroxy-2-(2,3 4-trifluoro-phenyl)-naphthalen-1-yi]-[4-(2-
piperidin-1-yl-ethoxy)-phenyl}-methanone (620 mg, 1.23 mmol) and add 250 mL
dioxane. Start stirring and add to this 20 mL of a 1.0 M solution of lithiam
triethylborohydride in THF at room temperature. Stopper flask and stir for one hour.
Heat the flask to 90 °C under nitrogen and follow reaction by LC/MS. Heat the reaction
for a total of 18 hours. Pour the reaction into 300 mL of a mixture of 3/1
chloroform/isopropanol and 300 mL of saturated sodium bicarbonate solution. Separate
the organic layer and dry over 3A molecular sieves. Evaporate to dryness and purify on a
silica gel column eluting with 3% methanol/methylene chloride. Evaporate and convert to
the hydrochloride salt using acetonitrile/water with 1N HCl and lyophilize. The yield is
295 mg (46%). 1H-NMR (CD3;0D, 400 MHz) 67.90-7.87 (m, 1H); 7.79 {d, J = 8.8 Hz,
13); 7.65 (d, T = 8.8 Hz, 1H); 7.59-7.55 (m, 1H); 7.19 (d, J = 2.4 Hz, 1H); 7.11-7.05 (m,
3H); 6.88-6.83 (m, 1H); 6.81-6.75 {m, 2H); 4.10-4.07 {m, 2H); 2.93-2.91 (m, 2¥1); 2.71-
271 (m, 4H); 1.67-1.63 (m, 4H); 1.51—130 (1, ZH). The racemic compound is purified

using chiral chromatography using chiral chromatography (conditions O). The two

isomers eluted with retention times of 5.2 and 7.4 minufes.



10

15

20

10 Charge a flask with
[6-hydroxy-2-(2,3,4-trifluoro-phenyl)-naphthalen-1-yl]-[4-(2-

WOZMERERY -yI-ethoxy)-phenyl]-methanone (620 mg, 1.23 mmbf HHeag o020
250 mL dioxane. Start stirring and add to this 20 mL of a 1.0 M solution of
lithium triethylborohydride in THE af room temperature. Stopper flask and
stir for one hour. Heat the flask to 9 under nitrogen and follow reaction
by LC/MS. Heat the reaction 1%%? 18 hours. Pour the reaction
into 300 mL of a mixture of 3/1 "Chlo isopropanol and 300 niL of

[4-(Zatararsd sphiitihe titalivoyitd SGhtidill Sspatateyihe mrghoiglayphthntbn-1-yl)-
dry over 3A molecular sieves. E\(g&%%t& o dryness and purify on a silica
gel column eluting with 3% methanol/methylene chloride. Evaporate and
convert to the hydro igte satbusiag~acetonitrile/water with IN HCI and
lyophilize. The yield@% mg (4 . IHNMR (CR230D, 400 MHz)-
57.90-7.87 (m, 1M; 7-79(d, J = 8.8 i), 7.65 (7 J = 8.8 Hz, 1H);
7.59-7.55 (m, 1H); 7.19(d,J=2.4 LAY P5 (m, 3H); 6.88-6.83
(m, 1H); 6.81-6.75 (m, 2H); 4.10-4.¢ 3-2.91 (m, 2H); 2.71-

2.71 (m, 41-1); 1.67-1.63 (m, 45 15F-150 (m, 211). The racemic

compound is purified using chiral chromatography using chiral

chromatography (conditions 0). The two 25 isomers eluted with retention

timeswgfl5 (ZiAnerd hinuial oW 20BN (3204 RCT1LL82095 1200099 6

-96 Ex e118
et B o YAGISEAL i RN T SRR b 1.2
LI e e e b methoo e o g

id 1-[4-(2- an-1-yl-ethoxy)-benzoyl]-6:. methoxynaphthalen-2-

G S B T B o Vi e o
(85 Mmbihbiitheprpeaddrenasedptatprepéoe spray) miz = 516.3 (M+H).

[2-(2,4-difluoro-phenyl)-6-methoxy-

naphthalen-1-yl]-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-methanone to give

yields 1.1 g E)Fample 119
{4-(2-azepan-1-yl-ethoxy)-phenyl]-{2-(2,4-difluoro-phenyl)-6-hydroxy-naphthalen-1-yl}-
methanone

By the standard demethylation procedure found in the preparation of [2-(2 4-
diﬂucro—phenyl)-G-hydroxy—naphﬂlalen—_1—yl]«{4~{2—piperidm-}—yl—ethoxy}—phcnyl]—
methanone, [4-(2-azepan-1-yl-ethoxy)-phenyl}-{2-(2,4-difluoro-phenyl)-6-methox y-
naphthalen-1-yl}-methanone (1.1 g, 2.1 mmol) is demethylated with BBrs (1.0 mL, 10.5
mmol) to afford crude product. Purify on silica gel (0% to 5% methanol in methylene
chloride) to yield 790 mg (75%) of the title compound: mass spectrum (ion spray) m/z =
502.3 (VI+H).



10 (85%) of the title compound: mass spectrum (ion spray) m/z = 516.3
(M+H). Example 119
WQRPsQZ&19dn-1-yl-ethoxy)-phenyl]-[2-(2,4-difluoro-phenyl)-6-hyBiEaxysaasin 0020
halen-1-yl] methanone 15 By the standard demethylation procedure found
in the preparation of [2-(2,4-
difluoro-pheny)-6-hydroxy-naphthalefiA=yl]-[4-(2-piperidin-1-yl-ethoxy)-phe
nyl]- methanone,
[4-(2-azepan-1-y|-ethoxy)-pheny$§5%§§5rjc?i‘ﬂuoro-phenyl)-6-methoxy-
fidphthalerpinyll-vhetharpppheh il s Fhdmniol)- ésderepthiateoniiBBiforide
(2.0 mL, 10.5 20 mmol) to afford crude product. Purify on silica gel (0% to

5% methanol in methylengnchtoride ield 790 mg (75%) of the title
compound: mass spegtrum(ion spray.mz = 02,3 (MtH). WO
2005/073204 PCT/US2005/00%¢20 -97 Exampl§ 12

5-[4-(2-Azepan-1-yI-ethoxy)-phenyI]- jiste
hydrochloride OOoF HC!ii HO 15 b@:
[4-(2-azepan-1-yl-ethoxy)-phenyl}$2-(2;4-difluoro-phenyl)-6-hydroxy-
naphthalen-1-yl]-methanone (760 mg, 1.5 mmol) in dioxane (30 mL) and
add LIBEt3H (1M in THF, 4.5 mL, 4.5 mmol) dropwise. Stir at room

5 temparaflive ibr@orandsythehopiirmienitd B 129 -diflikdatplon®) Hobpsiroxy-

oM iemp verni nﬁlﬁﬂ‘ﬁl t ( .
naigngr%lé&%tg?gn vacm?%@ségl\%gghgér%esiduexinnar%%t%%e%cﬁ%}r% e andE:SH

(M Akrfshntatd spebusariitontin shiorddeanet taames. OrpMitioutes then
P U PSS S
addpmphmdliTweland mhiorofatminhdaio. Dissolve the residue in methylene

10 chloride and wash with saturated aqueous ammonium chloride and brine. Dry with
sodium sulfate, filter and concentrate in vacio. Purify the residue on sili;:a gel (0% 1o 3%
methanol in methylene chloride), concentrate, and suspend in methanol/chloroform. Add
2M HClin ether (1 mL) and remove the solvent. Dry the residue in a vacuum oven
overnight at 50 °C to yield 499 mg (64%) of the title compound: mass spectrum (ion

15 spray) m/z = 484.3 (M-Cl).

Example 121
[4-(2-Azepan- 1-yl-ethoxy)-phenyl}-{2-(2,5-difluoro-phenyl)-6-methoxy-naphthalen-1-yi}-

. methanone
Q I O

20 0

Dissolve trifluoromethanesulfonic acid 1-[4-(2-azepan-1-yl-ethoxy)-benzoyl]-6-
methoxynaphﬂaalen&—yl ester (2.00 g, 3.63 mmol) in 5 mL of degassed acetonitrile and
add 2,5-difluorophenyl boronic acid (1.15 g, 7.26 mmol),

25 'trans_[dichlombis(:triphenylphésgﬁlline)]. pallédium ‘113(0.51 g, 0.73 mmol) and sonicate

-~
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306

2M HCl in ether (1 mL) and remove the solvent. Dry the residue in a

vacuum oven overnight at 50 C to yield 499 mg (64%) of the title

“’0&8?%{,%{}%; mass spectrum (ion 15 spray) m/z = 484.3 (M-CI)‘?%&'Q%B@MB‘)ON
121 [4-(2-Azepan-
I-yl-ethoxy)-phenyl]-[2-(2,5-difluoro-phenyl)-6-methoxy-naphthalen-1-yl]-
methanone 0000 ~0 1 F 20 Dissolv@¥rifluoromethanesulfonic acid

._-[4:(2-azepan-1-yl-ethoxy)-bepzoyll-6- methoxynaphthalen-2-yl ester _
brief oG AL TG Gr JoBubecis BB AL BAL onli . for one houe.
Addﬂﬁ%ﬂ@t@ﬂﬁ’gm&d&%@mﬁ?ﬁﬁdﬂdﬁoﬁﬁ& \Yﬁagrmmlh(%aissoivg ingmeﬂlallloi and

Jrans|di robis(triphe osphi palladium 11 (0.51 g,.0.73 mmao
por T e R S0 BB B SR IET60 290 88 SHerh RBAEE) of

the tadslcoasisomfluoride (4.96 g, 32.76 mmol) and heat to 75 C for one hour.
Add Celite and filter. Concentrate the solvent under vacuum, dissolve in
methanol and purify on an SCX cartridge, eluting with 2N :
ammonia/methanol to give 1.74 Ext88ptg d22the title compound. 5 Example

2 .

e s SR B2 R Al
alen-1-yl]- methanone 10 Dissolveethanone
[4-(2-azepan-1-yl-ethoxy)-phenyl]-[2-(2,5-difluoro-phenyl)-6-methoxy-
naphthalen-1-yl]-methanone (1.74 g, 3.37 mmol) in 20 mL methylene
chibrigeandelarepas- Aghdthithxis)seiatiphn- P20 - dfioorophéhydrsidacthoxy-

T L ST R 0
in iaehlérddamtitiscoiopand.(Geparfitmthe oibamiddaysr3 washavitmatiater allow to
come to room temperature. Pour into a two phase ;soiutio'n of saturated sodium
bicarbonate and 3/1 chloroform/isopropanol. Separate the organic layer, wash with water
and dry over 3A sieves. %véporate the solvent and purify on a silica gel column eluting
with a 0-10% methanol/methylene chloride gradient. Evaporate the solvent to vield 780
mg {46%) of the title compound.

Example 123
5-{{4-(2-azepan-1-yl-ethoxy)-phenyl}-hydroxymethyl }-6-(2,5-difluorophenyl)-
naphthalen-2-ol '

Dissolve [4-(2-azepan-1-yl-ethoxy)-phenyl}-[2-(2,5-difluorophenyl}-6-
hydroxynaphthalen-1-yi}-methanone (770 mg, 1.54 mmol) in 10 mL THF and add 5.0 mL
(5.0 mmol} of lithium triethylborchydride (1.0 M solution in THF). After one hour at
room temp, add another 4.0 mL of the lithium triethylborohydride gently warm the
solution with a heat gun. After ¥5 hour the reaction is complete. Quench the reaction with

water and pour into a two phase system of saturated sodium bicarbonate and a 3/1 mixture

of chloroform/isopropanol. Separate the phases, dry the organic layer with 3A sieves and

evaporate {o give the title compound to be taken on to the next step without purification.



15 and dry over 3A sieves. Evaporate the solvent and purify on a silica gel
column eluting with a 0-10% methanol/methylene chloride gradient.
woBveporate:the solvent to yield 780 mg (46%) of the title compaamdsz005/4600026
Example 123 20
5-{[4-(2-azepan-I-yl-ethoxy)-phenylj-hydroxymethyl}-6-(2,5-difluorophenyl)
- naphthalen-2-ol Dissolve -09.
[4-(2-azepan-1-yl-ethoxy)-phenyl]-[2-(2,5-difluorophenyi)-6
hydroxynaphthalen-1- yIJ methanﬂﬁﬂn@_m% 1.54 mmol) in 10 mL TIF

Coluion s B SRl E%Baéﬁgﬂmﬁn% RRERS5R 8f ne

lithium triethylborohy warthe solution with a heat gun. After
1/2 hour the reaction{s complete. Q @ theyeaction with water and
pour into a two phase zem of satura bigarbonate and a 3/1
mixture of chlorofornVisopropanol. Set
layer with 3A sieves and 30 evapora
taken on to the next step withoutairific
PCT/US2005P000020 -99 Example 124
5-[4-(2-Azepan-1-yl-ethoxy)-phenyl]-9-fluoro-5H-6-oxa-chrysen-2-ol 0 F
HO BikXskel e {[4-(2-azepan-1 ~yl~eﬁ10xy)~phenyl] -hydroxymethyl }-6-(2,5-

epa -y|-ethoxy)- hen droxy methyl}-6-(2,5- .
GBS AR L0k 00 TR SR S MR ik sodtiom
t bmﬁ@a@mym Bbtﬁ@%&ﬂ}e kB dle lﬁu&%x@fﬁ@@ Aot tie IModeIIRE with

C for two hours. lIIte with w ter nd extract multée times with

watgl e HERchIBRER B Y aﬂ Yrae ShEPTRlsHA Bhthcsprganijayer and

purff9loma seiwﬂ@ammxﬁrﬁr E0fnm wnﬁmwmewyimblﬁﬂé@ﬁ@@iem@ﬁ& gradient.
The yield is 370 m (%50% 1H-NMR (CDCI3, 300 MHz) 87.76 (dd

Theyweldgs Syl mg§0%agt i NMRy (°Ro-Tn AY0MH2) 4316 (A 7. &%%85‘; Hz,
2HR A 38%7(dL 7} 9.0%12,0%4007.43-7.40 (m, 1H); 7.15 (d, = 2.4 Hz, 1H); 7.05-7.01 (m,

3H); 6.89 (s, 1H); 6.83-6.80 (m, 2ZH); 6.66-6.63 (m, 2H); 4.00-3.98 (m, 2H); 2.92-2.92
{m, 2H); 2.78-2.78 (m, 4H); 1.66-1.59 (m, 8H). The racemic compound is purified using

chiral chromatography (conditions P). The two isomers eluted with retention times of 9.9

and 13.5 minutes.

Example 125
[4-(2-azepan-1-yi-ethoxy)-phenyl]-{2-(2,6-difluoro-phenyl)-6-methoxy-naphthalen-1-y1}-

methanone

‘Charge a flask with trifluoromethanesulfonic acid 1-[4-(2-azepan-1-yl-ethoxy)-
benzoyl}-6-methoxynaphthalen-2-yi ester (3.9 g, 7.06 mmel), 2,6-diflucrophenyl boronic
acid (2.23 g, 14.12 mrx_l_ol); potassium phosphate (9.0 g, 42.20 mmol) and
tetrakis(triphenylphosphine)palladium (0) (1.63 g, 1.40 mmol) followed by 125 mL dry



3H): 6.89 (s, IH); 6.83-6.80 (m, 2H); 6.66-6.63 (M 2H); 4.00-3.98 (M, 2H);

2.92-2.92 (m, 2H); 2.78-2.78 (m, 4H); 1.66-1.59 (m, 8H). The r IC .
WOC%(?%‘“[%%E)'{]%%‘S purified using chiral chromatography (conditior?'s)(gl;?g%@?wgwm
isomers eluted with retention times of 9.9 15 and 13.5 minutes. Example

125 ~-100-
" [4-(2-azepan-1-yl-ethoxy)-phenyl]-[2-(2,6-difluoro-phenyl)-6-methoxy-naph
DMKl efed -y miethanoneGY:Ofch a2000rargerdashwih Cool, filter, evaporate

trifluoromethanesulfoni id 1-[4-(2-azepan-l-yl-ethoxy)- _
th“’68%&%&1?&%?25%%%@%8?{!15&?%%57&?@59‘8%%%85531de- Purify
furdy&-diflucitiphgelytdaroniguaaid W22 890 hdtmsineaiasséiloride. The yield

) ﬁos hate (9.0 g, 42.20 nunol) and 25
is Jor el U LA Bt AP AT (984 T A ol R id B3 (.
5 3H§k%53@1td(JnyA/ﬂQ‘m95ﬂ§t7”820%47(%§m€¥032§95!@@mc I(x%,l(i@{b?"é.59ltt?ﬁit éﬁﬁm);
[ under nitrogen at or 90 minutes. Cool, filter, evaporate the
P B AP bl s S 1 801 35 (o, 560
- ammonia/methanol. Purify further on a silica gel column eluting with
0-10% methanol/methylene chloride. The yield is 2.5 g (70%): 1H-NMR
(CDC13, 400 MHz) 57.90 (d, J :-%Sﬁﬁﬂlﬁl,glil/g% 7.66-7.61 (m, 5 3H); 7.39
[4-4Q- Vs BpolrHp. yliedlioh ZBphet@ 1 (ni2 LRI - 4l ot OB KA 16y d 0y iéh pRth Aeh) 1 -y1]-
4.08-4.05 (t, 2H); 3.95 (s, 3H); 2.96-%}89 (t, 2H); 2.78-2.75 (m, 4H); -
1.66-1.59 (m, SM. Example 126 Mettanone
[4-(2-Azepan-1-yl-ethoxy)-phenyl]-[2-(2,6-difluoro-phenyl)-6-hydroxy-napht
halen-1-ylj- ethanone Conver .
4L RT L RERBRD) DA S i b methosy-
naphaipiitielest kytdnethanose(2.3 guad nicothikgdheHiydwchinrida sadtee a
ﬂas%né(%ﬁ%hgé e%g%ilcg 'ré‘l‘z(zjg ﬁ?hséa‘?ﬁ ?ﬁg%sa?é%ﬁ'fns G e el 0, 200 M et chitt in
15 ice. Add to this mixture boron tribromide (5.0 mL, 53.0 mmol) while swirling. Stir the

16

reaction at room temperature for one hour and pour inte a two phase system of saturated
sodium bicarbonate and an organic layer consisting of a 3/1 mixture of
chloroform/isopropanol. Shake to extract the product, separate the organic layer, dry over
| 3A molecular sieves and evaporate the solvent under vacuum. Purify on a silica gel
20 column elating with a 0-10% methanol/methylene chloride gradient to give 1.3 g (54%) of

the title compound.

Example 127
5-{4-(2-Azepan-1-yl-ethoxy)-phenyl]-10-fluoro-5H-6-0xa-chrysen-2-ol

Dissolve {4-(2-azepan-1-yl-ethoxy)-phenyl}-[2-(2,6-difluoro-phenyl)-6-hydroxy-
naphthalen- I-fy_lj—mgthanqne {1.3 g, 2.6 mmol) in 125 mlL .didxane and add 20 ml. (20
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1s

25

15 ice. Add to this mixture boron tribromide (5.0 ml-, 53.0 mmol) while
swirling. Stir the reaction at room temperature for one hour and pour into a
WO vaset system of saturated sodium bicarbonate and an QHBIS2BFE006206
consisting of a 3/1 mixture of chloroform/isopropanol. Shake to extract the
product, separate the organic layer, dry over 3A molecular sieves and
evaporate the solvent under vacuum!®arify on a silica gel 20 column

g9 Yig Ce0e metenol metiuiene chipride prgglent o g 13 9
temgg[ﬁt(&eéfbg pas Tiouiffﬂgﬁmeap bellwl] %@ﬁ@f}k&ﬁﬁﬁﬂ%ﬁ&&@h fito a two
issolve [4-(2-azepan-l-yl-ethoxy)-phenyl]-[2-(2,6-djflupro
Phaa%a&%&w?a%ag RG 3&@&%}}%@% ohRle 308 g0 STg ARG B P 3/1
mixmechfXANR AOthEto RO kol MR QDB AP AR P RIS 2900820 s anic

-101,mmol) of a.1.0 M solution of lithium triethylborgohydride in THE Stir at
133’%%‘&%‘?@%7?&8?%8’?? T RS0PSthEraRaaid B oAt Sl &npbis

prothetreBafidnants sl ivacpbasechysigrv o s singretinalvlated BesiuRioride

icarbonate and an argani¢ phase of a 3/1 mixture of
gra ‘r%‘rb‘hﬁ‘r‘%ﬁ@%ér@ﬁéﬁﬁ%@ﬁf&ﬁ?ﬁ%@%ﬂ%t%%ﬁﬁe@%&rﬁ?@ MElz) 58.18 (d,

= @ggagmg I*si{;a,yav:a(@ oy &seﬂgﬁ,/my@ffe.gg |‘I€§i,$i%\/i9.§- ﬁﬂ,?nqgﬁaﬁgiﬁ%v&%ﬁ iz,
of sli impure, product. Purify on a silica column eluting with 0-10%
LB E R T R e G Zt o B B M B R R .26 (m,
6HRAUCE IHMNMRIICDESL 8.0 M) 3%d Baldmil ™Befhid2s Pkifed Séthelchiral
= 8.8 Hz, &;g 7. 2,% J=9.2Hz, 1H); 7.21 (d, J =.2.4 Hz, 1H), 7.08-6.99
chrpppaEgeTaR! C@H% §ops7E)e Bhe(HOARmATS Aluteh it saigatiopdimesofid .9 and
9.010iAk;1.87-1.87 (m, 4H); 1.66-1.66 (m, 411). The racemic mixture is

purified using chiral chromatography (conditions F). The two isomers
eluted with retention times of 7.9 and 9.0 minutes. Example 128

Example 128
[4-(2-Azepan-1-yl-ethoxy)-phenyl}l-[6-methoxy-2-(2,3,5-trifluoro-phenyl)-naphthalen-1-

yi}-methanone

OQ/\/O

Dissolve trifluoromethanesulfonic acid 1-[4-(2-azepan-1-yl-ethoxy)-benzoyl}-6-
methoxynaphthalen-2-yl ester (2.60 g, 6.53 mmol) in 200 mL acetonitrile and add to this
bis{pinacoloato)diboron (1.5 g, 7.96 mmol), bis(I:ricyclohexyiphoéphine)pailadiu}ix ()]
(0.72 g, 1.50 mmol) and cesium fluoride (7.33 g, 67.0 mmol}. Heat the reaction to 100 °C
until LC/MS indicates all starting material is consumed. Add to this mixture 1-bromo-
2,3,5-trifluorobenzene (2.00 g, 13.06 mmol) and another 720 mg of palladium catalyst
and heat at 80 °C for 24 hours. Filter the reaction, concnirate filtrate and purify on a silica
gel column eluting with a 0-10% methanol/méthyléne chloride gradient. The yield is 1.85
g (53%)
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15
4-(2-Azepan-1-yl-ethoxy)-phenyl]-[6-methoxy-2-(2,3,5-trifluoro-phenyl)-na
WO%W&T@H’J— yll-methanone CY o F F 0 F Dissolve trifluorom&thHHa&tifgiieo2e
acid 1-[4-(2-azepan-1-yl-eth6xy)-benzoyl]-6- 2 0 methoxynaphthalen-2-yl
ester (2.60 g, 6.53 mmol) in 200 ml. acetonitrile and add to this
bis(pinacoloato)diboron (1.5 g, 7.96“%9%00,
bis(tricyclohexylphosphine)pallagur?nﬁ% (9572 g, 1.50 mmol) and cesium
fluoride (7.33 g, 67.0 mmol). He fon to 100 C until LC/MS
[intdieatpsvall-siarting yhplenol 5 Garyshrmed AL, fotiifiasrixpliea ot alen-1-
2,3,5-trifluorobenzene (2.00 g, 1? 06 monl%and another 720 mg of
palladium catalyst 25 and heat 3 ]881%?}%1} 4 hours. Filter the reaction,
concntrate filtrate and purify on a silica gel column eluting with a 0-10%

met /methylene chloride gradient. The.yjeld is 1.85 g (53%) WO
00O L OSOSIBtRaS) Lhe e oy 2 S Heropheny-
napphedeazbpyhinniethaotox(d Fhen§ip46vhypdipiy-20(2:8 Sdiiffioro chheiid)andzool
dpalen . yil- 5 Rissol
o e O -7l S99 RIS e
temparsiiiRl UL yiiteretardres 3y86w, & S wratol ki Hith inicartetimtened 3/1
ol ol al sto d bo i ide (3.0 mL, 31.7 mmel) and
C%ﬂ aIIOWH{ggﬁcﬂéﬁoéi%gl Lﬁ%o\r%étggn%%e?g‘fé%}. g égr)%% g&f\l}\%oabl gg’g %‘f/%rtg‘é %’Plewl&
sievgsiufareceRibaia e Bizab6aat€oafe) shithetidrofompisapropanol. Wash the
organic layer with brine and dry over 3A molecular 10 sieves. Concentrate
to give 2.63 g (95%) of the title compound Example 130
5-[4-(2-Azepan-I-yl-ethoxy)-pheryakfielififbro-5H-6-oxa-chrysen-2-ol

5-{4-(2-Azepan-1-yl-ethoxy)-phenyl]-7,9-difluoro-SH-6-oxa-chrysen-2-ol

Dissolve [4-(2-azepan-1-yl-ethoxy)-phenyl}-{6-hydroxy-2-(2,3,5-trifluoro-phenyl)-
naphthalen-1-yi}-methanone (2.63 g, 5.1 mmol) in 60 mL dioxane and add 10 mL of 2 1.0
M solution of lithium triethylborohydride in THF. At the end of one hour, add another
10 mL of the lithium reagent mixture is added and gently warm the reaction. After a
further one hour, add an additional 25 ml of lithium triethylborohydride and heat the
reaction to reflux and bold for 8 hours. Cool the reaction and quench with water. Bxtract
the water with methylene chloride, dry the organic layer with molecular sieves and

concentrate. Purify on a silica gel column eluting with a 0-10% methanol/methylene

chloride gradient.
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F QF HO 15 Dissolve

[4-(2-azepan-1-yl-ethoxy)-phenyl]-[6-hydroxy-2-(2,3,5-trifluoro-phenyl)-
wonagineen-1-yl]-methanone (2.63 g, 5.1 mmol) in 60 mL dioxene saedsageac2o

10 mL of a 1.0 M solution of lithium triethylborohydride in THF. At the end

of one hour.-add another 10 mL of the lithium reagent mixture is added

and gently warm the reaction. After 3@ further one hour, add an

additional 25 ml of lithium triethylborohydride and heat the reaction to

reflux and hold for 8 hours. CooEkenrplgctibh and quench with water.

Ex he r Y Wlth
RSP e S 00 NS B .
with a 0- 10% methanol/methyleyi¢-retliozidmegradient. 25 WO
20051073204 PCT/US20051000Q20 -103 Example 131
[4-(2-azepan-1-yl-et oxy /hEﬁ/I -[¢=M§ hoxy 2 (2 4,6- trlfluoro -phenyl)-na
phthalen-I- yl]-meth OOFF E e
trlfluoromethanesulfonlc acid 1-[4-(2- azep
methoxynaphthalen-2-yl ester (990
2,4,6- trlfluorophenylboronlc ..' 4 G
phoshate (2.2 g, 10.8 mmol), Gfe akls(trlphenylphosphlne)palladlum (416
mg, 0.4 nimol) in dry DMF (25 mL) and heat

Dissolve trifluoromethanesulfonic acid 1-[4-(2-azepan-1-yl-ethoxy)-benzoyl]-6-
methoxynaphthalen-2-y1 ester (990 mg, 1.8 mmol), 2,4,6-trifluorophenylboronic acid (634
mg, 3.6 mmol}, potassium phoshate (2.2 g, 10.8 mmol),
tetrakis(triphenylphosphine)palladiom (416 mg, 0.4 mmol) in dry DMF (25 mL) and heat
at 100 °C for 3 hours. Purify reaction by SCX column. Additional purification is done by
silica gel chromatography using a 1-3% gradient of methano!l in dichloromethane to yield
320 mg (35%) of the title compound: mass spectrum (ion spray) m/z = 534 (Wi-+H). -

Example 132
{4-(2-azepan-1-yl-ethoxy)-phenyl}-[6-hydroxy-2-(2,4,6-trifluoro-phenyl)-naphthalen-1-

yi}-methanone

Dissolve [4-(2-azepan-1-yl-ethoxy)-phenyl}-[6-methoxy-2-(2,4,6-trifluoro-
phenyl)-naphthalen-1-y1]-methanone (634 mg, 1.2 mmol) in dichloromethane {10 mL).
Cool to 0 °C, add HC1 (ZM in ether, 1.2 mL., 2.4 mmol) and stir at room temperature for
15 minutes. Concentrate i vacuo. Redissolve the salt in dichioromethane (10 mL) and
cool to 0 °C. Add boron tribromide (949 mg, 3.6 mmol) dropwise aﬁd bring to room
temperature. Stir reaction for 1.5 hours and pour reaction mixture onto ice, saturated
sodium bicarbonate (20 mL) and methanol (20 mL). Bxtract with dichloromethane,
combine extracts and wash with water and saturated sodium bicarbonate. Dry with

sodium sulfate, filter, and concentrate in vacuo. Purify by silica gel chromatography

- using a 1-3% gradient of methanol in dichloromethane fo yield 350 mg (57%) of the title

- ‘compound: mass spcctmm*(idn spray) miz = 520 {(M+H).
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10 at 100 C for 3 hours. Purify reaction by SCX column. Additional
Wo %‘ld[ifi%azt(ipn is done by silica gel chromatography using a 1-3% gradient of
SIR&RO! in dichloromethane to yield 320 mg (35%) of the fiffd 7VS2005/000020
compound: mass spectrum (ion spray) m/z = 534 (M+H). Example 132 15
[4-(2-azepan-1-yl-ethoxy)-phenyl]-[6;ydroxy-2-(2,4,6-trifluoro-phenyl)-nap
hthalen-1 yi]-methanone Dissolve
[4-(2-azepan-1-yl-ethoxy)-phen@kdasmettasxy-2-(2,4,6-trifluoro

nyl)-naphthalen-|-yl]l-methan 34 mg, 1.2 Din .
afﬁ‘rg%a%ﬁe ane’l "1%1?/?18.}"%‘Cﬁﬁiﬁé%oﬂ’éq&%j‘lﬁé?gz&n‘fr?éfl‘?%‘r‘?ff.??ﬁﬂffl)"
2.4 mmol) and stir at room tempgiatieid-cl5 minutes. Concentrate in
vacuo. Redissolve the salt in dichloromethane (10 mL) and cool to O C.
Add boron tribromide (949 mg, 3.6 mmol) dropwise and bring to room -- _
_ tempgeaduteskStiftheetisr e kb TI9RIE aMd) RAU(FOAGHOR AR RPESTinol
ice, saturated sodium bicarbonate (20 mL) and methanol (20 mL). Extract
(26 gl ch RO DImBHESRR® b AT e DRSS ol R 2.6
triflusatupategadiphthbiearboNpiae Mo it 3081ing) sl off R Tand3 ml ) and

concentrate in vacuo. Purify by silica gel chromatography using a 1-3%

add tg,the; caalystRANERBI ViF SRRSO RIS T dBuss 8t thy (G734 er raptesion

of thEQEARAHAGaMARSRISAHUNAIaN 3D ey k7,515 204k WOk for 2 hous.
2005/073204 PCT/US2005/000020 -104 Example 133 5- {

CoolthexeasBgatorsAB e pHERRhgdfdxnei6tml) and stir for 1 hour. Filter the
T 3 5 y 7 &l ]
wc%f?ﬁ‘fi‘%‘%&%@(@ hell]}%s)ag}f(] (R)-(+§ 6,a—c§l)ﬁeﬁ)}ﬁ$§#rg§fl ?Z%ﬁgm%v%%}#r%ol)
concesEashve paqpaZapEn-ayyiiEaIoss) chrenyIpsanhs teyer Rk gradient of
et AR AR RSRely B elAngos (AT Q MBI @

mL) and add to the catalyst solution via syringe pump ove ours at
specsne(ioph SR Eompretion 2ofthidteaction add ethanolamine (0.8 mL, 13.4
mmol) and heat at 45 C for 2 hours. 10 Cool the reaction to room

temperature and add brine (5 mL) and stir for 1 hour. Filter the
Example 134

5-{4-(2-Azepan-1-yl-ethoxy)-phenyl]-8,10-difluoro-5H-6-0xa-chrysen-2-ol hydrochloride

5

Dissolve 5-{[4-(2-azepan-1-yl-ethox y)-phenyl]-hydroxy-methyl}-6-(2.4,6-
trifluorc-phenyl)-naphthalen-2-ol (305 mg, 0.6 mmol) and potassium -butoxide EiQ’! mg,
1.8 mmol) in dry DMF (10 mL) and heat at 50 °C for 10 minutes. Cool reaction and pour
onto ice/ethyl acetate. Separate organic layer and wash with 10% aqueous lithium
chloride. Dry, filter and concentrate in vacuo. Purify by silica gel chromatography using
a 1-6% gradient of methanol in dichloromethane to yield 285 mg (95%) of the free base of
the title compound. Dissolve the free base (285 mg, 0.6 mmol} in dichloromethane (10

mlL.) and add HCl (2M in ether, 0.6 mL, 1.2 mmol) and stir for 10 minutes. Concentrate
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reaction and separate layers. Dry the organic layer with sodium sulfate,

filter and concentrate in vacuo. Purify by silica gel chromatography using
wo ;dspBsgradient of methanol in dichloromethane to yield BOG/ugu@Baeu2o

of the title compound: mass spectrum (ion spray) m/z = 522 (M+H). 15

Example 134

5-[4-(2-Azepan-1- yI ethoxy)- phenyl}-@i@ ditluoro-5H-6-oxa-chrysen-2-ol

. drochloyi Dissolve
in v R T i ) B R RO Bt s ramtion spra) e =
502 feSp-phenyl)-naphthalen-2-ol (305 mg, 0.6 mmol) and potassium
t-butoxide (197 rug, 1.8 mmol) in dry DMF (10 rnL) and heat at 50 C for
10 minutes. Cool reaction and pour onto ice/ethyl acetate. Separate
organic layer and wash with 10%@aueos lghium chloride. Dry, filter and

1695 oraaheAT o PR TR Chr%% ] SHOHFRAY) o

the free base of the titte compoundi Dig3olye-theffree base (285 mg, 0.6

mmol) and stir for 10 minutes. g£ongéntrate WO 2005/073204
PCT/US2005/000020 -105 -
compound: mass spectrum (ion spray) m/z = 502 (M-C1). Preparation 14
5 2-(2,4-Difluoro-phenyl)-6-methoxy-naphthalene-Il-carbaldehyde H O F O
FC o SOIﬁﬂlon of 2- hydrox -methoxy- naphthalene -I-carbaldehyde

(18" B FOrHHR B SRR RIS Irsgmbaldehydpilpig, 88.7
mdlgmemmeme @Ormmoa@;ﬁ 89@1A3w pyuiding (R b&rddB8400001) ©

and 4-dimeth Iamlno yrldlneéo 54
~78 °C. Add pyridine ( g, 44 % and 4- -dimethylaminopyridine (0.54 g, 4.4

mmol). Add triflucromethanesulfonic anhydride (27.5 g, 97.6 mmol) and stir for 1 hour.
Dilute with 2 M aqueous hydrochloric acid. Separate the organic layer and dry over
magnesium sulfate. Filter, add silica gel, and concentrate in vacuo. Purify the residue by
column chromatography using an eluent of 2:1 hexanes:dichloromethane. Isolate 9.0 g of
trifluoromethanesulfonic acid 1-formyl-6-methoxy-naphthalen-2-yl ester (30%).

Combine trifluoromethanesulfonic acid 1-formyl-6-methoxy-naphthalen-2-yl ester
{2.53 g, 7.6 mmol) withmdichlorobis(triphenylphosphine)paﬂadium () (0.53 g, 0.8
mmotl), cestum fluoride (5.75 g, 37.8 mumol), and 2,4~diﬂuor0phenylbpronic acid (2.39 g,

15.1 mmol} in acetonitrile (25 mL). Heat to reflux for 1 hour. Cool to room temperature,

~add DARCO, and fiiter. Concentrate in vacuo, dilute wigh dichloromethane and wash

with saturated aqueous sodium carbonate. Dry the organic layer over magnesium sulfate,
filter, add silica gel, and concentrate in vacuo. Purify the residue by column
chromatography using an eluent of 1.5:1 hexanes : dichloromethane to give 1.4 g of the
title compound (62%).
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-mmol). Add trifluoromethanesulfonic anhydride (27.5 g, 97.6 mmol) and
stir for 1 hour. Dilute with 2 M aqueous hydrochloric acid. Separate the
WORYSHEMYer and dry over magnesium sulfate. Filter, add silRGTg&i2¢ta@o020
concentrate in vacuo. Purify the residue by column chromatography using
an eluent of 2:1 hexanes:dichloromethane. Isolate 9.0 g of 15
trifluoromethanesulfonic acid 1-form]5ff)-@'-methoxy-naphthalen-z-yl ester
(30%). Combine trifluorometha saulfopic1 id
1-formyl-6-methoxy-naphthalen%‘yrggs?agﬁ- -yTe 2.53 g, 7.6 mmol) with
e o e )
uoride (5.75 g, 37.8 mmgol), an difluorophenylboronic acid (2.39 g,
15.1 mmol) in acetonitriI%afl%%mrrlf%q.d&eqae ”oglrl%ﬁuef%r 1 hour. Cool to room
temperature, 20 add DARCO, and filter. Concentrate in vacuo, dilute with
dichioromethane and wash with safurated aqueous sodium carbonate.
Dry the organic layer over mag m sulfate, filter, add silica gel, and
concentrate it vamo. Purify the r@sidue by column chromatography using
an eluent of 1.5:1 heanes - dich
compound (62%). 25.W0O 2005/073204RCTHJS2005/600020 -106
Example 135 O
[4-(8-Fluoro-2-methoxy-5H-6-oxa- fryse )-phenyl]-(2-piperidin-1-yl-et
hyl)- carbamic acid tert-butyl ester 8t0_{ Dissolve
(4-bromo-pheny|)-(2-piperidin-l-@l-ethyl)-carbamic acid tert-butyl ester in
dry tetrahydrofuran (20 mL). Cool to -78 C and add 1.6 M n-butyl lithium in
hexanes (0.79 mL). After 30 minutes, add
2-(PussgivsdrotpnenyplesiRoripeiagintiaidmshi b erbddenydil (@pbugy! ester

in dxg-%%ﬁg}mealmﬁ A5 Miniies colg -owma@dr9.%rﬂéfﬁmem§]§u{ﬁ&0m0ﬂa{m

hour.'Reflux 2 hrs. Cool to room temperature and dilute wi
(0.7%18hibrdHerithainutes, add 2-(2,4-difluoro-phenyl)-6-methoxy-naphthalene-1-

carbaldehyde (0.25 g, 0.839 mmol) and stir 45 minutes cold. Warm to room temperature
over 1 hour. Reflux 2 hrs. Cool to room temperature and dilute with dichloromethane
(20 mL) and saturated aqueous ammonium chioride (20 mL). Separate the organic layer
and wash the aqueous layer twice with dichloromethane. Combine the organics and dry
over magnesium sulfate. Filter and concentrate in vacuo. Purify the residue by column
chromatography using a silica gel column eluting with a linear gradient beginning with
dichloromethane and ending with 4 : 1 dichloromethane : methanol to give 0.45 g ( 92%)

of the title compound: mass spectrum {ion spray) m/z = 583.3 (M+H).

Example 136
8-Fluoro-5-[4-(2-piperidin-1-yl-ethylamino)-phenyl]-5H-6-oxa-chrysen-2-ol
dihydrochloride

Dissolve [4-(8-fluoro-2-methoxy-5H-6-oxa-chrysen-5-yl)-phenyl]-(2-piperidin-1-
yl-ethyl)-carbamic acid tert-buty! ester in dichloromethane (25 mL). Adda 1.0 M
solution of hydrogen chloride in ether (5 mL). Concentrate in vacuo. Redissolve in
dichloromethane {20 mL). Cool 10 0 °C. Add boron tribromide {0.238 mL, 2.52 mmol). |

After 3 hrs dilute with saturated aqueous sodium bicarbonate (10 mL) and methanol (10
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(20 mL) and saturated aqueous ammonium chloride (20 mL). Separate
the organic layer and wash the aqueous layer twice with

wdliehkaremathane. Combine the organics and dry over magnggigigSiafaiReszo
Filter and concentrate in vacuo. Purify the residue by column

chromatography using a silica gel column eluting with a linear gradient
beginning with 15 dichloromethane arg-gnding with 4 : 1 dichloromethane
: methanol to give 0.45 g (92%) of the title compound: mass spectrum

ml(jorSspnayy 12orpalid. BudHddd wxamhteatBous layer twice with dichloromethane.
OB Sl et RARABAE LD R S0 e Vo
Puf#y(8:8 verich2:- byetoxybrhfoutoshiyss isdnyl - pitien wii ChRiper Witrs with a
. Yl-ethyl)-carbamic acid. tert-butyl ester in dichloromethape (25.ml). Add a
i RS R B g B GRS TRBEEN TS e iR i
meRadiss denbiRbiichledonethanm{Zo fak)icnoehdniQ.08dthkaresen chloride in
tri ide (0.238 mL, 2.52 mmol). After 3 Ins dilute with saturated .
S SHER s e AT e T
spIRQ T S2d0S/0 ABOAE). - Fairifn the Sepauate theh ved) aimontayer: aptdy i@t ifiens A).
ous layer,twige with dichloromethane. .Comhine the organics and dry
Th%\%‘} kg r%%?ﬁés?&%esuﬁﬁ‘e?%ﬁ?&o gr% o n{"c’?e%rig‘éit"iénﬁlar?JJ \l'}a%cﬁlfji?t L&%rify the
residue by column chromatography using a silica gel column eluting with a

linear gradient beginning with dicE%oromlettf?,?e and ending with 4:1
dichloromethane : 5 methanol. C roduct. containing fractions

7,%hdfhadolOovbhydiegepiphiatioe ipl-ethex Y2 phedy To[fedihyaie-BAYAGHR dRrysen-
isolate the title compound: mass specfrum (iqn spray) m/z = 469.2 (M+H).
Purify the mixture by chiral chroif éfé?éﬂg?‘?éj(‘fnditions A). The two
isomers eluted with retention times of 4.02 and 5.46 minutes. 10 Example

7 o BIEORS &-SBpio shaRerigiehoks R B A i eleen-2
ol (33¢hmysdn2@mitdoliinchisiide-idicsolie). Add sodium perborate (29 mg, 0.29 mmol)
and sOYQ5%; %éhéip ZRipegdin: %Mé?%)%}_ pho%? &g choysen-as aqueous
sodium bicarbonate and extract with 20% methanol/methylene chloride. Dry the organic
layer with sodium sulfate, filter and concentrate. Purify on silica gel (5% to 10%
methanol in methylene chloride) to vield 28 mg of impure product. The material is
dissolved in methylene chloride and 2M HCI in ether (0.2 mL) is added and the solvent
removed in vacuo to yield 28 mg (20%) of the title compound: mass spectrum (ion spray)
m/z = 542.2 (M-C1+Na), ‘

Example 138
[2-(4-Fluore-2-methylsulfanyl-phenyl)-6-methoxy-naphthalen-1-yi}-[4-(2-piperidin-1-yl-
ethoxy)-phenyl}-methanone

O\]/“\/O .
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15 of (130 mg, 0.26 mmol) in acetic acid (3 mL). Add sodium perborate
(29 mg, 0.29 mmol) and stir at room temperature for 3 days. Slowly pour
WOHEYBAEWAN into saturated aqueous sodium bicarbonate andPEXtEE2Hittp0020

20% methanol/methylene chloride. Dry the organic layer with sodium
sulfate, filter and concentrate. Purify on silica gel (5% to 10% methanol in
methylene chloride) to yield 28 mg oftfpure product. The material is 20

dis%]llvecg in H1elt(h%l e %ﬂoride d 2M HC| in ether (0.2 nL) is added and
the SONVERE rég'tr%ové%litlli1 JOTOSHARGS3H Ry 62641/5 2L Eofpynsadin-1-
o Eluoro 2 mey Sy Drer L e hony naohh Lt g
-(4-Fluorg-2-met yl-phenyl)-6-methoxy-naphthalen-1-yl]-[4-(2-pi
o K B S e RS B GELE S06e A, > 4 mmo)
and R@gfu&ﬁﬁg&@@?@Zmaé@&d@ﬂ&&ﬂgﬂl@im?wMﬁ% u.@é@ieﬁmaiﬁgw]i?rﬁ@ml)
cid 6-met -|-[4-(2-piperidin-|- yl-ethoxy)-benzoyl]-naphthalen-2-y o
o B R YRR i 5 Bt TR TOGR B R e eesmpiie
(10 140D Bgcidenamizt) aine gasiiom fuebice <8 30dnagd B4 canigh: sneiuah the
. with nitrogen. In a separate. flask, add palladium acetate (24 mg, 0.11 )
sl R s Y GHHIE (B O iy 4P G BpErie, filtr
throwfgh de(?d&saad. s m?maﬂfﬁ:_z(wcmh) Pﬁﬂfygaa@:%ﬁdlaé Bifragen ggg%%mﬁwg@hy
add the catalyst solutiop to the solids and plunge into an 80 C oi
O oSk T SO RGO TS 5 s bl e e apound:
mascepeantiatéon vaeiyd oy ehf He2rgdidg. by silica gel chromatography (0
to 3% methanol in methylene chloride) to yield 476 mg (83%) of the title
compound: 10 mass spectrum (ion spray) m/z = 530.2 (M+H). Example

139 1-{ E_xamgle 139 o
B A D B D e

She

Dissolve -{2-(4—ﬂuoro—2—meﬂ1ylsulfanyl~pheny1)—G—frlcthoxy-naphmalem1-y1]~{4-
(2-piperidin-1-yl-ethoxy)-phenyl]-methanone (1.2g, 2.2 mmol) in dry THF (20 mL). Add
litium aluminum hydride (IM in THF, 2.3 mL, 2.3 mmol) dropwise. After 10 minutes
slowly pour the black solution into saturated aqueous ammonium chloride and extract
with methylene chloride twice. Dry the combined organic layers with sodium sulfate,
filter and concentrate to yield a 2:1 mixture of rotational diastéreomers. Dissolve the
crude foarn in dry THF (15 mL). Add diiéopropyieﬂlylamine.(’l.ﬁ mL, 14.4 mmol) and
methanesulfony! chloride (0.45 mL, 5.8 mmol) and heat to reflux under nitrogen. Add
more methanesnifonyl chloride (0.45 mL, 5.8 mmol) after 2 hours to drive the reaction to
completion. Pour the reaction into saturated aqueous sodium bicarbonate and extract

twice with methylene chloride, Dry the combined organic layers with sodium sulfate,

filter and concentrate. Purify the residue on silica 2el (0% to 3% methanol in methylene
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15 Dissolve
[2-(4-fluoro-2-methylsulfanyl-phenyl)-6-methoxy-naphthalen-1-yl]-[4-
w{2qpiperidin-1-yl-ethoxy)-phenyl]-methanone (1.2g, 2.2 mmol) mronysTid&Eocoszo
(20 mL). Add litium aluminum hydride (IM in TFIF, 2.3 mL, 2.3 mmol)
dropwise. After 10 minutes slowly pour the black solution into saturated
aqueous ammonium chloride and ext##-20 with methylene chloride

twi t C mbine ic layers with sodium sulfate, filter and
cHIgBEL Ay eﬂfﬁ ot Bt e HRBIAP BRRramT Ch R B2 =
DG(EBJQﬂ»#@Bm in dry THE (15 mL). Add diisopropylethylamine (2.5 mL, 14.4

mmol) and methanesulfonyl chloride (0.45 mL, 5.8 mmol) and heat to

reflux under nitrogen. Add more rnethanesulfonyl chloride (0.45 mL, 5.8

mmol) after A howrgite Givg-agsaagtian Cuapeendmieianeut ghe
ction @(fp_ aturat fg‘aaqui/ous sodium bicarhonate and extract twice

s b thessmhted sryadiy eyt &shiydrochloride

sulfate, filter and concentrate. Purify the residue on silica gel (0% to 3%

met noI in O 2005/0 3204 PCT/US20(15/000020 -109
chlofderty Tee@iﬁ%?%%@ﬁ e B RvasY Kdts o Yigrthyl}-
pipspikkiy mmmgoo G7(Mrid)) AterahiiaPchpaidioo.0tihy L0MAPYNCHEET in ether

© gfﬁ’moﬁc%??&‘é?ﬁe feto kiSO i B O s ivne chipuds 6.0 mL). Add 2-

meﬂyﬁ#@diﬂ&ﬂdﬁ(@[?lsmlv% .7 mmol) and cool to 0 °C under nitrogen. Add boron
1-{2-[4- l(q8 -fluorg- 2 meth ‘?ﬁs 5H-6-thia-chrysen-5-yl)- henoxyj eth

AT AN St b b o e el s ——
inte Mddfaldp %uﬁ%@cﬂﬁﬂlrbl&‘i’ﬂgﬁﬁg%?d' BRI QAR g Hﬂlgﬁﬁe/methanol
methylene Iorlde (6.0 mL). Add 2 10 methyl-2-butene (0.71 mL
Moy 1886 5% w@mﬂamégléﬁt%&&ﬂémcwmmwmm the
restRQosl Qe ﬁﬂ@aﬁgél@%@o 95,20 AHRLEE $n. BRUTB %ﬁﬁﬂﬂfé INfQseolve the

saturated aqueous sodium bicarbonate and extract with meth {g ene

respHSH GEhmaniRgera Blasre Siymhit 2gadd AVEBGH iR eimaO. Jindpafemove
theGICERIARIYARUGIRA Y Shs sesullantAibovgbslica.ge c(?r{é’i&)ﬁ%ng (65%)

methanol in methylene chloride): Dissolve the 15 resultant oil in methylene

of A5 PERAYISH SRASRISPRAEE e SRR DI/ A E FBRe M ED.

OO

Preparation 15

{2-Bromo-5-fluore-phenyl)-carbamic acid tert-butyl ester
L
>L HN F
O/KO

Place 2-bromo-5-flucroaniline (2.50 g, 13.16 mmol) and dichloromcfhanc (50 mL)
in a round bottom flask. Add sodium hydride (60% dispersion in mineral oil) (0.58 g,
14,47 mmol) and stir this suspension at ambient temperature for 20 minutes. Now add di-
t-butyl -diearbonate (3.02 g, 13.82 mmol) and stir for 30 minutes at ambient temperature
followed by 2 hours at refhux. Cool this solution to ambient temperature and add more

sodium hydrlde (60% dispersion in mineral oil) (0.58 g, 14.47 mmol) and di-t-butyl

dicarbonate (0.30 g, 1.38 mimol). Heat this mixture at reflux ovémight. Cool the reaction
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the solvent in vacuo and place in a 50 C vacuum oven overnight to yield
225 ma (65%) of the title compound: mass spectrum (ion spray m_/z =
waé%}.%w? “)). Preparation 15 20 (2-Bromo-5-fluoro-phenyl)-ca‘r’ﬁ)ﬁml%z&‘aﬂ’"o“m
tert-butyl ester | -N F ~JiH ~~. O O Place 2-bromo-5-fluoroaniline (2.50
g, 13.16 mmol) and dichloromethane ﬁ mL) in a round bottom flask.
Add sodium hydride (60% dispersion i mineral oil) (0.58 g, 25 14.47
JRmek) arg stixthi sionghambient femper t%re for 20 minutes. de.
0 Nowa%dd déét-%glglti)% %k#g%n%?e (3.(.‘?%9 g, 13.8%?%%?8 Tha Lt F8ryguum chloride
Exirafi itesratdisanttenspsiatiey fotiowed Gipabioarthetrefios Gdokakiswith
ofaled 9B R AN RIRRL e BBRIARrR.AF @%W@ spdiwm dride (607,
™ L(tZIfiasperé?ilqn in n%)?g‘}ﬁ gill)g({(%%gg% %%47 mmol) &nd al %&%ﬁ %%a?r%@ﬁ%)tgﬂd
CongYy, T:3gaimotiuiyabeniestiigreibbysieshaleonighigGpioy thica gel; 5%
Ets (sl QUZIQ}Q /3204 Pl 5§ogpo g0 to ambient
J?&?r??l%pera%l%ée and %ﬁd%n%h Witﬁ%z%%?r‘%q satura%é’@ Saéf eous ammonium
chloride. Extract the resulting mixture into ethyl acetate. Combine the
extracts and wash with saturateg:agyeous gedium bicarbonate, H20 and
brine; then dry (sodium sulfate) and cgﬁe‘ﬁﬁate in vacuo. Purify the

FetbBraaionkdA-EPmoinmia oty qinea ybensoy - EpOh#lengl) Sofluoro-
provide the desired prﬁw}g%%@g@d Example éf? (2-{
Y

6-Benzyloxy- I-[4-(2-piperidin-1-yl-ethoxy)-benzoyl]-naphthalen-2-yl
}-5-fluoro- phenyl)- it tylester OF 0iiHN O\/

Add (2-bromo-3-fluoro-phenyl)-carbamic acid tert-butyl ester (1.06 g, 3.67
mrnol), bis(pinacolato)diboron (1.03 g, 4.04 mmol), palladium(Il) acetate {0.062 g, 0.28
mmol}, tricyclohexylphosphine (0.103 g, 0.37 mmol) and acetonitrile {40 mlL.) to a round
bottom flask. Stir at ambient temperature for approximately 5 minutes to dissolve most of
the reagents. Add cesium fluoride (2.10 g, 13.82 mmol), place the flask in a 90°C oil
bath, and stir for 30-45 minutes. Remove the oil bath and allow the reaction mixture to
cool toambient temperatire. To this mixture, add triﬂuéromethanesulfonic acid 6-
benzyloxy- 1-[4-(2-piperidin-1-yl-ethoxy)-benzoyl]-naphthalen-2-v1 ester (0.75 g, 1.22
mmol), pall adium(II) acetate (0.062 g, 0.28 mmol), tricyclohexylphosphine {0.103 g, 0.37
mumol) and place the reaction in a 90°C oil bath. Stir the reaction for 4 hours at 90°C.
Cool the reaction to ambient temperature, filter it through a pad of Celite and rinse the
pad with ample, hot ethyl acetate. Wash the filirate with 50% aqueous sodium carbonate,
saturated aqueous ammonium chloride, HQ and brine; then dry (sodium sulfate) and
evaporate it in vaciro. Load the resulting material onto an SCX column. Wash with
dichloromethane, 50% dichlero_—methane/methanoi, elute with ammonia so_lutioﬁ (2N NH;
in methanol) and remove solvent under vacuum. Purify the resulting residue by flash

chromatography (silica gel; 1%-5% methanol gradient in dichloromethane: followed by a
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10 O 11\ Add (2-bromo-5-fluoro-phenyl)-carbamic acid tert-butyl ester
(2.06 g, 3.67 Hanoi), bis(pinacolato)diboron (1.03 g, 4.04 mmol),

WO peiEdis{H) acetate (0.062 g, 0.28 mmol), tricyclohexylphoBEHiHe2(05188026
g, 0.37 mmol) and acetonitrile (40 mL) to a round 15 bottom flask. Stir at
ambient temperature for approximately 5 minutes to dissolve most of the
reagents. Add cesium fluoride (2.10-¢11:3.82 mmol), place the flask in a
90C oil bath, and stir for 30-45 minutes. Remove the oil bath and allow

secoRqREARIASH NI T 0t 80! ItmipristhanayRak i Tbare s falievedily

purifidtiienoseAERe B ReA 9 8vcOH/dichloromethane) to provide 0.300 g (36%) of
benzyloxy-I-[4-(2-piperidin-1-yl-ethoxy)-benzoyl]-naphthalen-2-yI estel’g

the t@%@%&@?@ﬁﬁﬂ??ﬁ&%&m&%nﬁé%é%#@8 mmol),
tricyclohexylphosphine (0.103 g, 0.37 mmol) and place the reaction in a
90C oil bath. Stir the reaction for 4 hours at 90C. Cool the reaction to
ambient temperature, filter it thr@@ﬂ@%ﬁaﬁbf Celite and rinse the pad

(BaEREBPIE.{ bq{y@}wdﬁ@qf@l@-wmzﬁvrﬂﬁmﬂ-ﬁ%%E&(%%‘P%ﬁfé@ﬂ%}}~

carbonate, saturated aqueous ammonium chlori H2O an ine; then
dry (sodium sulfate) BRGYS SoPHRsARIh IR RISYL B48F the resulting

material onto an SCX column. Wash with dichloromethane, 50%

dichloro-methane/ , elute with ia solution (2N NH3 i
IR B LA B A e VABLEN DUy el

benzbylﬂlaﬂbmham&@gr@ﬁh(ﬁﬂi%a@ﬁ)l%rﬁ%lm%ﬁl@@éﬂtﬂa‘iﬁ?i%wﬁg}iﬂﬁ g, 0.11
q]%chloromethaﬁe: followed by a(gvo 200‘%073204 PCT/U52005/000020

R et ?M&@ﬁ&bﬁw’ hTEr BRI AR AnB259d a slurry of 10%
Pd/CTigReranes Zapwerkhty piaidication i ChIRMAARRY with stirring, at

1 MgOIél dlchlorom%ﬁga ﬁito provide 0.300 g (36%) of the title compound:
reLtug ISt g% § FAAieng o ppicnn eaupegatvs andilter it through a pad
of CéiliiE,l ﬁmﬂ.fﬁ-lﬂf{@r?)}@@itéj{jiﬂiiﬁgpﬁffﬂiﬂﬂdl-ﬂh@bﬁa%%ﬂé@ﬁ&dﬁ@@:ﬂ%ld&ﬁaﬁd
P%%@%%@%@%@%ﬁ%ﬁ% ﬁﬁf@%ﬁ%T § et silia (4.9% MeGH gradient in
CH. 08 toyiaraphthalpro@ugl} G- fiugr@4seenyl) scatmmicaiis igiab)iyl2s®85 (M +
H). (0.075g,0.11

Example 142

8-Fluoro-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5,6-dihydro-benzo[i]phenanthridin-2-ol

To a round bottom flask add (5-fluoro-2-{6-hydroxy-1-{4-(2-piperidin-1-yl-
ethoxy)%enzoyl]maphﬂmlem2~y1 }-phenyl)-carbamic acid tert-butyl ester (0.060 g, 0.103
mmol), dichloromethane (1.25 mL), anisole (0.15 mL., 1.39 mmol) and trifluoroacetic acid
(0.25 ml). Stir the reaction for 1.5 hour at ambient temperature, Add trifluoroacetic acid
2.0 mL) and sodium borohydride (0.024 g, 0.62 mmol) and stir the reaction at ambient

temperature for 1.5 hours. Add more sodium borohydride (0.024 g, 0.62 mmol) and stir.
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mmol) ammonium formate (0.056 g, 0.89 mmol), methanol (5 mL) and a
urry of 10% Pd/C (0.012 g, -15% by weight) and ethanol (2 mL). Hea
w‘%ﬁ%”r#fxt‘a?é with stirring, at reflux for 30 minutes. Cool the reﬁgﬁ&lﬁfﬁ““““’”m“

ambient temperature and filter it through a pad of Celite, then rinse the
Celite with hot methanol. Evaporate the filtrate in vacuo and 15 purify the
" resulting residue by radial chromatog‘ré%”hy over silica (4-9% McOH

rowdet rod 1 mg (94%): mass spectrum
the %%Hg%?g%lg?zen §1 ns)l ﬁ)axgl(a% %(fe %hﬁ’ Sg ter & queous work-up and

purlﬁﬁﬂmm&m&mmw@uﬁeam@xw}m 1, GhdiDY thehenzefi poankathis

mat{lﬁ%‘?lm al ;a%N%HFﬁ lz;l%l )gjﬁ[w_léu Seggonaél %Slémm cyanoborohydride (0.032 g, 0.51
me&ho‘?@y das mﬁﬁmaﬁbﬁhddm&y&epbﬂnyb&caﬁk;ﬁmmﬁcm@d&bw&b@ﬁiﬁn :
0 m dIChl ane isole (0.15,mL
Cym%%%%g\&péé d tri Lﬁ‘irr%%l)ée ic a ég@%’i’?ﬁ!@) %HSI‘%F FRBr
tempgraiisie t@uembéfwtma:tmumﬁiwatmd caqmdaué&ﬁdinh) Bhdbodixn Extract

the IQQIER}CB’Q QQS@&Q gﬁﬂugi&%ﬂz &%g:f Ir Ctlon 1?%33Oeéciractb\%xﬁh

temperature for 1.5 hou ore sodlum orof;iy(gfﬁﬂ

satufﬁmb@cm@a@t|$0W@2@@5v@7@oﬁmmmmqmmmfate) and

i [ I S, ueo
oGRS R P 2D A LS A S e
Sﬂlcm@%n eafarmetheniathden natishigyimeadetic b p(@vidm L] angi(86 % adthe

title SOHIHALANANARQY 3 is mixture for 1.5
hour% at amblent%%perature ix%{?nore s rg}v? cﬁnoborohydnde
(0.032 g, 0.51 mmol) and stir an additional 1. 5 hours at ambient

temperature. Quench the reactig g!ggé{%u{rgted aqueous sodium

bicarbonate. Extract the resultifg ixture into ethyl acetate.

Wash th@c%ﬁ%iﬁédfb;@fambm&@@métwmttmwmmnate

H20 and brine; then dry (sodium sufate) and evaporate the filtrate in
vacuo. Purify the resulting residue by re thromatography over
~
N F

S &

Place (2-bromo-5-fluoro-phenyl)-carbamic acid tert-butyl ester (2.00 g, 6.90
mmol) and dimethylformamide (40 mL) in a round bottom flask. Cool the solution to
0°C. add sodium hydride (60% dispersion in mineral oil) (0.303 g, 7.59 mmol), remove
the ice bath and stir this suspension for 25 minutes allowing it to warm stowly towards
ambient temperature. Cool the resulting mixture to 0°C once again, and add jodomethane
(0.56 mL, 8.96 mmol). Stir the resulting mixture overnight, allowing it to warm to
ambient temnperature. Quench the reaction with brine and extraét the resulting mixture
into ethyl acetate. Combine the extracts and wash with brine; then dry (sodium sulfate)
and concentrate in vacuo. Purify the resulting material by flash chromatography (silica

gel; 35%-50% dichloromethane gradient in hexanes) to provide the desired product.



10 silica (5%-10% methanol gradient in dichloromethane) to provide 17

mg (35%) of the title compound: mass spectrum (ion spray) m/z = 469 (M
WOe45/8eparation 16 (2-Eromo-5-fluoro-phenyl)-methyl-carb&giiciaeiss/o06626

tert-butyl ester Mr MaF 15 0 0 Place (2-bromo-5-fluoro-phenyl)-carbamic

acid tert-butyl ester (2.00 g, 6.90 mmol) and dimethylformamide (40 rnL)

in a round bottom flask. Cool the sotdién to 0C, add sodium hydride

(60% dispersion in mineral oil) ((:%5303 an? mmol), remove 20 the ice

bath and stir this suspension for llowing it to warm slowly
(2eltaBtszgivhich{ 4eiRpsaiuien Cogdtiere3titingoylixiapd doRE-B1nee-5-fluoro-

again, and add iodomethan .56, mL, 8.96,mmal). Stir the resulting
mixture overnighP, il i Hﬁe%]téﬁ\ﬁ%brﬁ%cgﬁ%gi%eﬁ%’éﬂ &itture. Quench

the reaction with b act the resulting mixture into ethyl acetate.
Combine the extracts and wash rine; then dry (sodium sulfate) 25
and concentrate in“vacuo. Purify the-fesy fraterial by flash
chromatography (silica gel; 35%-50% dihlorag hane gradient in

hexanes) to provide the desired O 2005/073204
e N0

PCT/US20051000028 ol 4.3
(2-{6-Benzyloxy-|-[4in-l-yl-ethoxy)-benz ylj-naphthalen-2-yl)-5-fl
uoro- phenyl)-methyl-carbamic acid tent-butyl ester ccO 'INY',,01'r Add
trifluoromethanesulfonic acid 6-benzyloxy-1-[4-(2-piperidin-1-yl-ethoxy)-
benzoyl]-naphthalen-2-yl ester (0.73 g, 1.18 mmol), bis(neopentyl
g|ye%ﬁ‘§itgy§§%fgﬁe(bag§:sggf@gg @ﬁ}ﬂ(ﬁ%penzyioxyd~[4-(2—piperidin—1~y1—eﬂmxy)-
benﬂ!ﬁ@i'ﬁw&ﬂgg&mpﬁ)%%Ejlu.[%(Mﬁ@ﬁs(Q%éﬁ )RR )diboron (0.2

acetonitrile (14 mL) to a round bottom flask. Stir at ambient temperature
£, 1139 mmol), bis(tricyclohexylphosphine)palladium(0) (0.16 g, 0.24 mmol) and

acetonitrile (14 mL) to a round bottom flask. Stir at ambient temperature for
approximately 5 minutes to dissolve most of the reagents. Add cesium fluoride (1.62 g,
10.64 mnol), place the flask in a 90°C oil bath, and stir under nitrogen for 2-3 minutes.
Now add a solution of (2~bromd~»5~ﬂuoro-ph:myl}-methcharbamic acid tert-butyl ester
(0.86 g, 2.84 mmol) and acetonitrile (3 mL). Continue stirring the reaction for 2 hours at
90 °C. Cool the reaction to ambient temperature and then filter it through a pad of Celite,
Rinse the pad with ample, hot ethyl acetate. Wash the filtrate in a separatory funnel with
50% aqueous scdiﬁm carbonate, saturated agueous ammoniam chloride, HsO and brine;
then dry (sodium sulfaie) and evaporate it in vacuo. Purify the resulting residue by flash
chromatography (silica gel; 2% methanol/dichioromethane) to provide 0.320 g (39%) of
the title compound: mass spectrum (ion spray) m/z = 689 (M + H).
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approximately 5 minutes to dissolve most of the reagents. Add cesium
fluoride (1.62 g, 10.64 mmol), place the flask in a 90C oil bath, and stir

WO MEP Htfdgen for 2-3 minutes. Now add a solution of PCT/US2005/000020
(2-bromo-5-fluoro-phenyl)-methyl-carbamic acid tert-butyl ester (0.86 g,
2.84 mmol) and acetonitrile (3 mL.). Continue stirring the reaction for 2
hours at 10 90 C. Cool the reaction td &mbient temperature a nd then filter

it through a pad of Celite. Rinse :ge gag ;%{HQ ample, hot ethyl acetate.
Wash the filtrate in a separatory i i 0% aqueous sodium

ZeBrhoyiiey séifiratedsanetolss faniopiperditorige.chd2d-phediline 6 Mgk dro-
dry (sodium sulfate) and ev%rpora it.in vacuaq. Purify the resulting residue

by flash chromatography (si %g(&@?%}(}?%@ﬁgﬁlﬁldichIoromethane) to
provide 0.320 g (39% e fitle pound: mass spectrum (ion

spray) m/z = 689 (M @ O 2005 104 PICT/US2005/000020 -114
Example 144 N a
2-Benzyloxy-8-fluoro-6-methyl-5-[4-(2-Rip |
hydro- benzo[ijphenanthridine F ~Nf b To a round bottom flask
add (2-(6-benzyloxy-I-[4ZpipeTidjr-Ty-ethsxy)-
benzoyl]-naphthalen-2-y luoro-phenyl)-methyl-carbamic acid tert-butyl
ester (0.070 g, 0.10 mmol}, dichloromethane (1.25 mL), anisole (0.012
mL, 0.11 mmol) and trifluoroacetic acid (0.25 mL). Stir the reaction for 1
hour at ambient temperature. Add 10 trifluoroacetic acid (1.0 mL) and

soditht EQRRESSEHDdEE adEX o-Par KGN ddd tiripgiédiaderbathexy)-
benAYNiSApIRMNSRAIWE f9ff&&®ﬁh@ﬂﬁjﬂﬁé&§ﬁéﬁéﬁhﬁ¥@ﬂ&ﬁ%@%ﬂfﬁ Sster (0.070

z(1110.064 0, 1.02 mmol) and trifluoroacetic acid (1.0 mL) and stir the feaction
£ 0305pe0 FAxbinranindiae Hel alubriintlstthicaladlbbrmaiang
wrifliE3HeeRaIR- B asUHIS. Stir the reaction for 1 hour at ambient temperature. Add

trifluoroacetic aéid (1.0 mL) and sodium cyanoborohydride (0.064 g, 1.02 mmol) and stir

dthoxy)-phenyl]-5,6-di

the reaction at ambient temperature for 1 hour. Add more sodium cyanoborohydride
(0.064 g, 1.02 mmol) and triflucroacetic acid (1.0 mL) and stir the reaction at 50°C for 1
hour. Quench the reaction with saturated aqueous sodium bicarbonate. Extract the

resulting aqueous mixture into ethyl acetidte. Wash the combined extracts with saturated

“aqueous sodiwm bicarbonate, HzO and brine; then dry (sodium sulfate) and evaporate the

filtrate in vacuo. Purify the resulting residue by radial chromatography over silica (2%-
6% methanol gradient in dichloromethane) to provide the product, 32 mg (55%): mass
spectrum (lon spray) m/z = 573 (M + H).

Example 145
S—Fluoro—ﬁ—methyl-ﬁ-[#(2—piperidin~1~yl~ethoxy)—pheny1]w5,6—dihydro—

benzo[ijphenanthridin-2-ol

To a round bottom ﬂagk add 2-benzyloxy-8-fluoro-6-methyl-5-[4-(2-piperidin-1-

__yl—ethoxy)-phenyl}—s,6~dihydro«_b_enzo[i}phenanthridine (0.030 g, 0.052 mmol),

ammonium formate (0.026 g, 0.42 mmeol), methanol (3 mL) and a sharry of 10% P&/C
(0.005 g, ~15% by weight) and ethanol (2 mL). Heat the mixture, with stirring, at reflux

for 30 minutes. Cool the reaction 1o ambient temperature and filter it through a pad of



resulting agqueous mixture into ethyl acetate. Wash the combined extracts
with saturated 15 'aqueous sodium bicarbonate, H20 and brine; then dry
WO JeudiGindulfate) and evaporate the filtrate in vacuo. Purify tRER@SadERg00626
residue by radial chromatography over silica (2%- 6% methanol gradient
in dichloromethane) to provide the product, 32 mg (55%): mass spectrum
(ion spray) m/z = 573 (M + H). 20 ExESnaple 145
8-Fluoro-6-methyl-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5,6-dihydro-
Celitg, dhenyrimsdha fplitginish sotgne bEieReTRgdErate in vacuo and purify
RRZYGAS TR HrfRsrineriin: & fent i
e ) phery e e e OREE i i s S OE gl i
CH2Glahigiproids Bisigrrdsrhifians (BQ): 0ass srecium Eomewiad miz)af8BdM +
. Slurry of 10% Pd/C (0.005 g, -15% by weight) and ethanol (2 niL). Heat
the mixture, with stirring, at reflux for 30 minutes. Cool the reaction to
5 ambient temperature and filter it through a pad of WO 2005/073204
PCT/US200i/000020 -115 Celiig thpneringe the Celite with hot methanol.

Evaporate the filtrate in vacuo and purify the resulting residue by radial

[2-EmdMBrograpreirspiean i ogmathoaziieiem ¢ldeR) nippidindk-y1-

the product 20 mg (SO%}h@ﬁﬁﬁﬂﬁﬁl}%&ﬁ&ﬂ@Y) m/z = 483 (M + 10.
5 Example 146

[2-(4,5-Difluoro-2-methoxy-preny}, -naphthalen-1-yl]-[4-(2-piper
idin-I-yl- ethoxy)-pheny ettfRnd o) g-Add
trifluoromethanesulfonic/acid 6-methoxy-k eridin-1-yl-ethoxy)-
benzoyl]-naphthalen-2-yl ester (28 gm mmaqles), bis
(pinacolato)diboron (1.3 gm, 54 "

i¢
Add triffuoromethanesulfonic acid 6-methoxy-1-[4-(2-piperidin-1-yl-ethoxy)-

benzoyll-naphthalen-2-y1 ester (2.3 gin, 4.2 mmoles), bis (pinacolato)diboron (1.3 gm, 5.1
mmoles), palladium II acetate (97 mg, 0.4 mmoles), triphenylphosphine (222 mg, 0.84
mmoles) and cesium fluoride (2.1 gm, 14.1 mmoles) in a 250 m! round bottom flask

15 under nitrogen and add 100 ml of anhydrous acetonitrile. Stir and heat to reflux for 2
hours. Allow the mixture 1o cool and to this mixture add 2-bromo-4,5-diflucroanisole
(2.8 gm, 12.5 mmoles), palladium II acetate (96 mg, 0.43 mrmoles) triphenylphosphine
(222 mg, (.84 moles) and cesium fluoride (1.8 gm, 12.2 mmoles). Refiux the mixture for
18 hours and filter through Celite. Evaporate the solvent and pass through an SCX

20 column eluting the product with 2N ammonia/methanol.. The product is purified on a
silica column eluting with 2 gradient of 25% THF/hexane to 5% 2N ammonia/methanol in
25 %THEF/Hexane. LC/MS gives a peak with the proper mass.
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mmoles), palladium Il acetate (97 rug, 0.4 mmoles), triphenylphosphine
WO ézzmzngn%i 0.84 mmoles) and cesium fluoride (2.1 gm, 14.1 mmoles) in a
KoMl F6und bottom flask 15 under nitrogen and add 100 mPEFARHEREE20
acetonitrile. Stir and heat to reflux for 2 hours. Allow the mixture to cool
and to this mixture add 2-bromo-4,5difluoroanisole (2.8 gm, 12.5
mmoles), palladium Il acetate (96 mg, 0.43 mmoles) triphenylphosphine
(222 mg, 0.84 moles) and cesjpayfldetigde (1.8 gm, 12.2 mmoles). Reflux
g g_wﬁmixtge foE 18 hogr and filter through Cglite. Evaporate the solvent
7 BRASE%S TG i S X B RS mA-¥lcRAG e RiteRIdt Wi oma-chrysen-2-ol
ammonia/methanol. The product is purified on a silica column eluting with
a gradient of 25% THElyexaRe t9/5% 2Nca81monia/methanolin 25

%THF/llexane. LC/MS giyves a peak withfthe propgrmass. WO
204)5/073204 PCT/ 05/00002Q gparation 17
8,9-Difluoro-5-methoxy-5-[4-(2-pif
-yl-ethoxy)-phenyl]-5H-6-oxarghrysefi-2~gf"N 0 00 F F HO 5 Convert

[2-(4,5-Difluoro-2-methoxy-phenyl)-6-methoxy-naphthalen-I-yl]-[4-(2-
piperidin-1-yl-ethoxy)-phenyl)-methanone to the HCI salt and add 1-6

grems &t @@%ﬁ&&@@ﬁ@ﬂﬂ%@@ﬁ?@é@ﬁ&%ﬁ ﬁQé}lmhmﬁlP)é’@%%{z-

hloride and place under nitrogen. Cool the solution 00 egrees C

piperigii ihe o BREOHITIRBFERARICto Ao W67k Aebidth Whemes wormid salt
o a 250Nt OSSR cnadl-RYRAHNIhE LRIsaRionMil-meihapo

and (ﬁ(qa h with_saturated sodium bicarbonate solution- Extract the water
gl

nitrogghn (R L il dssrish e héus ipthrddotiom ahborombibremaide.

Allovs0ly efctiBaE R eSidUerOR ARt CAIMB: PHHING 1SPrRIUG Mt
.2N. ammonia/methanol, Purify the compound further using a silica
IWI%MHR i

TRARAG AR Xeva et wereied sadivambieonieiabation. Extract the
water mﬂhﬁi&ﬂ@iﬁm&ﬂeﬁc@xﬂlﬁne the organic portions and remove the solvent.

Purify the residue on an SCX colummnn, eluting the product with 2N ammonia/meéthanol.
Purify the compound further using a silica column eluting with a gradient of 0-5% 2 M

ammonia/methanol in methylene chloride (78%).

Exampie 147
8,9-Difluoro-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5H-6-oxa-chrysen-2-ol

Dissolve 8,9-Difluorc-5-methoxy-5-[4-(2-piperidin-1 -yl-ethoxy)-phényl}-5H-6-
oxa-chrysen-2-ol (1.1 gm, 21. mmoles) in 30 ml of methylene chioride and add 2 ml of

triethylamine and 2 ml of triflucroacetic acid. Stir at room temperature for 1 hour,

neutralize with sodium bicarbonate solution and separate the organic layer. Wash the

water layer with methylene chloride and combine the organic layers. Dry the liquid over

sodium sulfate .and_remoVe the solvent. Purifiy as described in Preparation 17 to obtain

an 18% yield of the racemic. Obain the individual enantiomers by chiral chromatography
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Example 147 8,9-Difluoro-5-[4-(2-piperidin- |
-yl-ethoxy)-phenyl]-5H-6-oxa-ciuysen-2-01 INOOF U FHO/_- 20

WODRsET 8204 PCT/US2005/00002¢
8,9-Difluoro-5-methoxy-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5H-6-
oxa-chrysen-2-ol (1.1 gm, 21. mmoles) in 30 ml of methylene chloride and
add 2 ml of triethylamine and 2 ml ok ¥fluoroacetic acid. Stir at room

tgmB ra r r‘our utralize with sodium bicarbonate solution and
using Separate Qﬁ% ‘gg%ﬁﬁ Sy &M Waéﬂ*?h&%fgﬁa%aﬂwﬁ Uty fbmsthripiiylamine
andanchoomtyne D& miganic layers. Dry the liquid over 25 sodium sulfate and
remove the solvent. Purifiy as described in Preparation 17 to obtain an
18% yield of theracemic. Obainzhe individual enantiomers by chiral
chromatography WO 2005/07329;4@&_@%/@&005/000020 -117 using a

S R R SRR g -0l hydrochlorde

5 [4 (2- Dlethylamlno ethoxy) phenyll-8,9-difluoro-5H-6-oxa-chrysen-2-ol

chI ri
8 9 sﬁuor dig L}%{Vg- fﬂe&‘?}fﬁé %(%9 Pee[ﬂg%)l ﬁﬂé‘ﬁ?ﬂ"g tRbenyl]-SH-6-
exae?kmysbny?seh(Z-mngm&BG i MI dirothier Qimm&@&mbhﬂtlﬁdfﬁﬁﬂsxlane
triet ane nuno C aci m )
(.05, r%%mo (% lg‘rlgac oerglfo?i'iﬁ[@?é\‘#m%%%glg %?téhﬁﬁﬁﬂm‘m to
reﬁwrﬁm‘foterixp&satd*r&mmlmammdmammdﬂw;iwuﬁmiwmhyﬂm@md 1.0M
|u bicarbonate solutjon ntll asic. rate
organic a extr e aqueous With 2592 |sopropano
sod Q:I?&I)OM %8&':?; saﬂr 16808 (g §1car ozaa CT?EH%} %t?ﬁﬁaslc
Sepmmga@gmmmmmmdeM|mm¢meydmdﬁm&ve
Y Al b roma ra on silic
(3}% éﬁ/%s(ze?\@/lganéﬁgrer?ﬁorg]fe eéti% %&3)%5% ﬁllg/ﬁefg[nés X\Was(hv a%% solvent.
Isolpess tiipgodotitibyifirstiebromdtoghiasiy besﬁﬂtcatgm [DiS%o(@akolid in 1:1

2mASRIDAIROM SR 18855 A8 mand resulting solid with ether and collect .
by filtration. Dissolve solid in 1:1 acetonitrile/1.0M HCl (4ml.), freeze at -78°C, and

Iyophilize for 16 hours to afford 659.0 mg (37.9%) of the title compound: LCMS(5 min):
3.04 min, 488 (M+1).

Preparation 18

6-Beronic acid-5- [4 (Z—plpnrldm~ I-yl-ethoxy)-phenoxy]-naphthalen-2-ol hydrochloride
salt

Shael
HCI 0
o
HO : . ’

Charge a flask with trifluoro-methanesulfonic acid 6-methoxy-1-[4-(2-piperidin-1-
yl-ethoxy)-phenoxy]-naphthalen-2-yl ester (10.0 g, 19.0 mmol) and dissolve in methylene
chloride (100 mL). Add 2M HCI in ether (19 mL, 38 mmol) and remove solvent in vacué.
Redissolve in dry me_thy’iene chioride (200 mL) and cool te 0 °C under nitrogen. Add

BBr3 (9.0 mL, 95 mmol) slowly, and stir at O °C for 30 minutes. Pour reaction slowly into



lyophilize for 16 hours to afford 659.0 mg (37.9%) of the title compound:
CMS(5 min): 3.04 min, 488 (M+1). 20 Preparation 18 6-Boronic
W%&i‘a‘é([ﬁz‘(é -piperidin-1-yl-ethoxy)-phenoxy]-naphthalen-2-ol HRfdFdERg(Lo026
salt HCI 0 r(O B(OH)2 HO s 25 Charge a flask with
trifluoro-methanesulfonic acid 6- methoxy 1-[4-(2-piperidin-I-
yl-ethoxy)-phenoxy]-naphthalen-2-yl ld&ter (10 O g, 19 0 mmol) and

n OI’I |n et
san RIS RO D U B CIRNRE. P Mk I IR TeRe T e
sodmowﬁeyeaﬁ&md@@@mem itrogen o BRIIEe HrandriASmmedlylene

chl %@05%7@320 t%@%&%%%‘(%%ﬁ ﬁ%usa ura% i:ﬂ‘ﬁ%lg%g;to i d4-

dimgibalaemerytidine X 2@ mgith. thathrpkd ot kilorideoby ougresoaicr ddliateic

t d t | th
5 ) R R S S T, BRI S godiom
bicaahepatedirieusy wntinosiiidine ¢hhoide Vﬁag}nrﬂlmt)rgmdcstmt retmwater, dry over
sod{RMPRIGHLI e A0e, AcRlic 2 anlvdride (3.8 g‘%ﬁd@%@g% a¥s Ofég,( fie acid 5-[4-

minutes and pour Into saturate aqueous ium rac

(2-pingridithylepidetidpienawakh-thifurganithayeswiftimyatar ndphibubm-2- vi ester.
Sodwva\%l&rgtgcéegﬁﬁﬁf&d(mmw& IRVASHY FAMSIAL0;3 9,{100%0),00

acetic acid

10 paﬂeélbm@ﬁ%rﬁq SErmREy)-p Eneky Eyaitisrartihhapitisal {8/l oxy-Adpmthalk and

(@99 bRlgyf ;
e R

[4-(EBiRaBRBk s St RBTO RG: @mfﬁum@xpaﬁmamnmgwm@mﬂc@-z -yl
este?@SrE @,Oibainﬁu%(ﬂi)f‘ﬁﬁg Qtﬂ‘ﬁ?ﬁ&snmghg?ﬁﬁ% Add acetis a¢ Lrgis%lecapentyl

eridin-

"lng}al-t@%ﬁ WpREh iy R AT kRS RS AYIGE) “Raph thrileaud-stirestder 1 hr.
15 Coﬁﬁrige%%%n o hrand SHikPIELAIQIER IAh3 BINYES AN vacuo. Dissolve the
resulting solid in’ether (100 mL) and add diethanolamine (1.0 g, 10.1 mmol) and stir for 1
hr. Filter the resulting white precipitate. Suspend the precipitate in water and add 1N HCl
followed by methanol to dissolve the suspension. Stir for 36 hr. Extract with methylene
chleride (x3), dry over sodium sulfate, filter and concentrate in vacuo to yield 2.7 e (66%)

20 of thetitle compound. Mass spectrum (ion spray): m/z =408.2 (M + 1 - HCI).

Example 149
5-[4-(2-Piperidin-1-yl-ethoxy)-phenoxyl-6-(2,3 »A-triflucro-phenyl)-naphthaien-2-ol

trifluorcacetate salt

Add 6-boronic acid»»Sn{4»(2~piperidin—1-y1~'eth0xy)-phan0xy]—naphthalen~2—ol
hydrochloride salt (20 mg, 0.05 mmol) and freshly distilied dimethoxyethane and 2M

sodium carbonate (9:1, 3 mL total volume) to a Quest210 under nitrogen. Add 2.3 4-
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glycolato)diboron (13.7g, 60.6 mmol) and plunge into a 60 C oil bath an d
stirred for 1 hr. 15 Cool to room temperature and filter through celite and
wWOQehrerittate in vacuo. Dissolve the resulting solid in ether (1DOTHIS304f800020
add diethanolamine (1.0 g, 10.1 mmol) and stir for | hr. Filter the resulting

white precipitate. Suspend the precipitate in water and add IN HCI
followed by methanol to dissolve tha B#ispension. Stir for 36 hr. Extract
with methylene chloride (x3), dry over sodium sulfate, filter and

triflegpechinmabeprore (bao yRlaveed by 6evs)didhbrahesitte compound. Mass
toly I RN RRERY PWBﬂf @#op 1%1@1\41? ahd HGDoBPPNUG A nt under
" 5-[4-(2-Piperidin-1-yl-etho)y)-pirenoxy -63;233 ' o
mitrOgetHffcRALFATERGI ST ERSFRHSTBPRIAIE AN AdIE st StiRd whes cotnining ~EOQBg
TsOHREOR QA 88 PGB DRI filtered off and washed with DME, Add 3N
aC|d-5_-[4-(2-p|%gldm-l-yl-ethoxy)-phenoxy];naphthalen-z-ol hydrochloride
Aoz 36 Mg aebRthidifatoe sardisnretannsiib i)t arameniadrmethanol.
ConSefivm GAVA0RRIR s B 19k qREkpBQuUest210 under nitrogen.
Add 2,3,4 WO 2005/073204 PCT|US2005/000020 -119 ]
trifl 6 BRRHEYR BB RS RS Htianh & 8y @BsMAsH GrEBrs Waters Preparative
Systaly\Riesrhing) pad aciv 1@ 9yme &) amReh). anskheatd0id Q FAveiaht, of

under nitrogen. Cool reaction to room temperature and filter into fubes
bottletndikmbe 208G wifopometicrrihitareten Pt & stiverpamesicecisin
acetaRRGSAL WithdaM Bl 3N 2ammania in-owihanalandJiltes, Weshiov + 1 -

resin three times with 3N ammonia in methanol. Concentrate in vacuo
TFAd purify by reverse phase HPLC. Preparative HPLC's may be obtained,

e.g., on a Mass Guided Waters Preparative

Formulation (Pharmaceutical Composition)

Because the free base form of a compound of formula I contains a basic moiety
(i.e., amino), said compound may be formulated as a pharmacentical acid addition salt,
e.g., as the hydrochloride salt or as a salt described in “Handbook of Pharmaceutical Salts:
Properties, Selection and Use”, Weinheim, New York: VHCA; Wiley-VCH, 2002.

The present pharmaceutical compositions are prepared by known procedures using
well-known and readily available ingredients. In making the formulations of the present
invention, the active ingredient (a formula I compound) will usually be mixed with a
carrier, or diluted by a carrier, or enclosed within a carrier which may be in the form of a
capsule, sachet, paper or other container. When the carrier serves as a diluent, it may be a
solid, semisolid or Hquid material that acts as a vehicle, excipient or medivm for the
active ingredient. |

Some examples of suitable carriers, excipients, and diluents include lactose,
dextrose, sucrose, sorbitol, mannitol, starches, gum acacia, calcium phosphate, alginates,
tragacanth, gelatin, calcium silicate, microcrystalline cellulose, polyvinylpyrrolidone,

cellulose, water syrup, methyl cellulose, methyl and propylhydroxybenzoates, talc,

‘magnesium stearate and mineral oil. The formulations can additionally include

lubricating agents, wetting agents, emulsifying and suspending agénts, preserving agents,

sweetening agents or flavoring agents.
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System using a 20 x 100 mm C18 Symmetry column. The eluent is a
binary system of bottle and bottle A (0.1% trifluoroacetic acid in water) B

WO R ftdoroacetic acid in 10 acetonitrile). The standard metfddiszys/ 60020
gradient of 10-95% B. MS (IS+) nzle 494 (M + 1 - TFA). Formulation
(Pharmaceutical Composition) Because the free base form of a compound
of formula | contains a basic moiety@g"(i.e., amino), said compound may

Biolggiégf'ﬂfﬂ@%d as a pharmaceutical acid addition salt, e.g., as the

ydrochloride salt or as a salt described in "Handbook of Pharmaceutical
Sakgiirepéred d rebfecitn daddysd ipasisiyaima Mans Yoilprvliferion (using
leys ical ifions are prepare
o e e el o e B buno
of the,pFRSRIHGIMEDiR IR ABDMAE pREazanisDoedmtiviithalsctividity of a

. A I : | ; . i
Comg}%%%%@g;&a carrier, %1#’ gﬁgligggé% ?/vaﬁﬁllr% a carlrisilg?%lvﬁ%? ?nngpkgeiﬁie??g%sumd.
of askikp¥iaduszeherdpagiiad tanmsresdstainarinhinethio M (senasiss

esseAHlyRREILIN AN RS2 SQlid s amisOligifaligyid m@%@ﬁi&t@ﬁ{ﬁe@%ﬁ% MD),

vehicle, excipient or medium for the active ingredient. 25 Some exam

suppleagigsievediriars fasedipneiis ,saﬂuru(ﬁﬁ%ﬁimmﬁﬁmé’&demw prior to
assa§USFORen SLBitok MARRtol, RENER U] BRREIRERIGYA ﬂh@ﬁﬁﬁé‘é‘é@ s

Inates, tragacanth, gelatin, calcium silicate, microcrystalline cellulose,

|
Modifg Faals Mstabme NeuirnbNixaedr doh ! Mbtirectafosh reddkosh Gitico
BRID' QAR /ME0E dcktien FDAGRCHEINLSIR85BISAN MBSOk EREDOC-

formulations can additionally include 30 lubricating agents, wetting agents,

FBS3 dtnsionsg s dperdaliy et Fride i heedtsm ayestaisith ™M),
HEfagemsptﬁb&j@i@&@fﬁﬂ@%@%@emwﬁzﬁgﬁéé’%ﬁéw 00RR2%r ke

., Biological Assays Ishikawa Cell Proliferation Assay: This assay measures
Gioga Blohieh SR AT QY S BRHIBEHEASe o BB RDBIH Bpibecco’
Phogiganist ninged S e MESP 0TS GRMPAUDE? and Mg (Gibco BRL), and
trypsinized by a 3 minute incubation with 0.25% Trypsio/EDDTA, phenol red-free (Gibco
BRL). Cells are resuspended in assay medium and adjusted to 250,000 cells/ml..
Approximately 25,000 cells in 2 100ul media are added to £lat-bottom 96 wells
microculture plates (Costar 3596) and incubated at 37°C in a 5% CO, humidified
incubator for 24 hours. The next day, serial dilutions of cornpounds are prepared in assay
medium (at 6 times: the final concentration in the assay). The assay is run in dual mode,
agonist and antagonist modes.

For the agonist mode, plates receive 25 pl/well of adsay medium followed by 25
ul/well of a diluted compound of the present invention (at 6x the final concentrations).
For the antagonist mode, plates receive 25 ul/well of 6 nM E, (-Estradiol, Sigma, St.
Louis, MO) followed by 25 pl/well of a diluted compound of the present invention (at 6x
the final concentrations). After an additional 48-hour incubation at 37°C in a 5% CO,
humidified incubator, media is aspirated from wells and 100 pl fresh assay medium is
added to each microculture. Serial dilutions of compounds are prepared and added to the
cells as described above. After an additional 72 hour incub ation at 37°C in a 5% CO»
humidified incubator, the assay is quenched by removing media and rinsing plates twice

i Dulbecco’s Phosphate Buffered Saline (1X) (D-PBS) (Gibco BRL). The plates are
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of the present invention alone, and in an antagonist mode in which the
abilitﬁ/ of a 5 compound of the present invention to block estradiol ~
WO 2ih{07468h of growth is measured. Ishikawa human endomdthiX{Hpiby0e020

cells are maintained in MEM (minimum essential medium, with Earle's

salts and L-Glutamine, Gibco BRL, Gaithersburg, MD), supplemented

with 10% fetal bovine serum (FBS)(V/V), ((3ibco BRL). One day prior to
drieddSSRmPANLMEAIR L5 char@ed P a3y I QM“TPA\’{?@AM: aled:

© (Dulbecco's 10 Modified Eagle Meé‘lum: Nutﬁent Mixture F-12, ?f?’l&}emoveé

from i tuipezphusribilewdide Ginos rBRE Leuppiatientdd withsysltehifae of 1-
Step/SoRIepE AR SlARGS Rlabbay: éﬁf&*&@&%aﬁ@él (SN g0 29T

UT), L-Glutamine (2mM), MEM sodium pyruvate (1 mM), HEPE

inculpipp. idies@RE ARSI sppstopiotmsthmried0fanic acid] 2 mM) all from

Gibge BRI Afies anovsmiantipoHhalion Rk w568 A G0RRethdl) or
Dulbecco's 15 Phosghate Buffered Saline (1X) (D-PBS) without Ca+2 and

1C50\fgn arvemgas Brede hyrluesy JaonidecBlscs it mrdant dh stidermitioneasho
compoRSH/ Ed%%té&‘@&@ﬂ%f(ﬁﬁ\ﬁﬁm. BRE)nfcelle a8 reausrendasifcy for

assay medium and adjusted to 250,000 cells/mL.” Approximately 25,00
each coRAMIAY ol HiAgH dFesunledaePRBED BUEAMOBIRRIS microculture
plates (Costar 3596) and incubated at 37'C in a 5% CO2 humidified 20
incubator for 24 hours. The next day, serial dilutions of compounds are
prepBulAtddeays AdararivaA s aneEsenpdsldon sierintiontaaapism utilizes
immASSAY). OSBRI IR ﬁfé@hpe@f#%@m@@%%@@%%ﬁﬁthﬁim of

For the agonist mode, plates receive 25'I/well of assay medium followed
the utgrusssiNeRiBAt SheltrinrelaEmasbamPdetsts prssarpiRalo T tarBsrifeom

imma ¢aRGRRFalPAShoRAVER he anleaonistspedeykiate arrsele pulillence
of 6 nM E2 (3-Estradiol, Sigma, St. Louis, MC?) followed by 25 pl/well of a

of eXARGRAMLGIHOSER Of TR EHEEER O FERETIP e BB IAAPUBARER i BRasuces
a reliABRY dévadoilioNNAG Wiz CWhatinBaat iz Alkel 10 DU ECG2rihe midifiesdst
incyQator, media is%ﬁsﬁira ed.from wells and 1%%I fresh assay medium is

effechy bR ERER HRRSEII RO S PRI DAL RS EH RS et
comprchaddelktpriiendtheelitastoes dihedmbove, Ailighanadgdiional «f2 fMedsured.

e 1 s O et e SO i
(0.1 mg/kg, a maximal stimulatory estrogenic stimufus for reliably increasing uterine
weight) and 10, 1.0, 0.1 and 0.01mg/kg test compound for 3 days, 6 rats per group. Test
compounds are dissolved in 20% B-hydroxycyclodextrin and administered by oral gavage
in a volume of 0.2 mL daily (15 min. prior to the ethyny! estradiol gavage). A vehicle
control, E2 alone and E2 + raloxifene are also done as controls. The animals are fasted
overnight following the final dose. On the following morning, the animals are weighed,
then euthanized (by carbon dioxide asphyxiation) and the uteri rapidly collected (viaa
mid-line ventral incision) and weighed. _.

Uterine weight/body weight ratios (UWR) are calculated for each animal. The
percent inhibition of the estrogen-induced response is then calculated by the following
formula: percent mhibition = 100 x (UWRestrogen - UWRtest compound/UWRestrogen
- UWRcontrol)- ED50 values are derived from a serni-log regression analysis of the
linear aspect of the dqse response curve. Both the UWR data and thé_ percent jnhibition

data are statistically analyzed by one way analysis of variance (ANOVA) with post-hoc
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in Dulbecco's Phosphate Buffered Saline (1X) (D-PBS) (Gibco BRL). The

. tes are WO 2005/073204 PCT/US20051000020 -121 dri f? S/00002¢
wo Qmji%ﬁf{a%(gnd frozen at -70,C for at least 1 hour. The plates a?é%t (g}r%r5 V057000020

removed from the freezer and allowed to thaw at room temperature. To
each well, 100 | of 1- StepTM PNPP ,()E;ierce Chemical Company,
Rockford, IL) is added. After a 20-ritriate incubation, plates are read on a

: t T N7 | |nterpolation
R BELS for oot s D L L B ptfrmea
usinghécahiaisise hodeftavereatiideagefor each compound is calculated

versus E2 (InM) alone. For the agonist mode, a % efficacy for each

compound is calculated versus the response to tamoxifen. 10 3-Day Rat

Uteﬂﬁ%s:WHtag*émérmhwrmma aedelitinwbinagjoridhoghl fost published
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. . Stimulation of the uterus given that their circulating estrogen levels are
highligbbngdhesimpariteal Fympioms slugenadal sewifywitbfmmalaashose of opioid
withBHAGANQUMBEYRYER MO LAl HILIRSES AL IR ABRRNES o LI ERXP YRR U hical hot

estrogen. Administration of exogenous estrogen to immature rats

flashes, gniegisops adrdicipc Iy difortor el ish &rpragmednierbyainlsx erepresipitated
withavachauterRepANagRpisiasfiests; bR stea18 teatedwith.poth ﬁﬁﬁmeratum.

and 4 different concentrations of a compound of the present invention for

2) 2 SUIRf ARG AR LRI Irctidely RIS BFERAsE AB et NiRetBaplief these responses
are ANEABHEANGIBAMNAILAOL:A3n00mfamale risiate ARy teated withieen Biltc

mg/kg, a maximal stimulatory estrogenic stimulus for reliably increasing
hypoEsitd P Neighty nd 10 cerolleny B eAgiigeddreaanssee rprathdrawal

pattéays b dais aE@RuR s TRPhERNALNS AeIdiSeIMNREs h3D¥ciude hot flashes.
Ak E‘Sﬁ-tﬁjé/adroxy?cl,od xtrin and administered by oral gavage in_a volume of 0.2
Gk

1y ! RIS th VG I BERSRBP SRR et TSR S PeaRiFe Wit
the Tuhatotiecans o malgtifeneahdalsal dongiasheaolalsiithe Rimaisaally

fasted overnight fqllowing the final dose, On the,following morning, the
e MR i B (e e A R

typieily thedietheopidiyeal ettlad:(vohat Midhine Taniiakingision}and forms of
cstre\)%%ilg{}g%pkins et al., 1983; LRL data), clonidine (LRL data), tibolone {LRL data),
and medroxyprogesterone (LRI data). Furthermore, the model is sensitive to agents
known to be associated with the induction of hot flashes in postmenopausal women,

A modification of the original procedure of Simpkins et al. (1983) is used which
employs ovariectomized Sprague-Dawley rats. Animals at 60 days of age (or 200-225
grams) are ovariectomized, and allowed a 14-day rest period to insure surgical recovery
and clearance of endogenous ovarian hormones. Administration of a compound of the
present Invention (po or sc) is initiated on day 14 post-ovariectomy in a volume of 1
ml/kg. Once daily adminstration of test compound continues through the end of &e
experiment. On days 15 and 17 post-ovariectomy, the rats are lightly anesthetized with
1soflurane and a single 75 mg morphine (free base) pellet is surgically implanted
subcutaneously.

On day 21 post-ovariectomy, animals are given ketamine (80 mg/kg: IM) 2-hours
after final administration of the test compound. Following induction of the anesthesia,

rats are then placed in individual plexiglass cages and temperature sensitive probes are
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Uterine weight/body weight ratios (UWR) are calculated for each animal.

The percent inhibition of the estrogen-induced response is then
WQZwsIaté-by the following formula: percent inhibition = 100 }?CT/US2605/¢60020

(UWRestrogen - UWRtest compoundIU estrogen 30 - UWRcontrol)- ED50

values are derived from a semi-log regression analysis of the linear

aspect of the dose response curve.-B2ith the UWR data and the percent

inhibition data are statistically analyzed by one way analysis of variance
appliesl VG deRsrboise s dhty e bipss/ 0 Fappar it/ W eRopSImDB0aBiated 30 minutes
afidCIRG R AR EBhRWIRNINYICAIRE BYeR /P 5ARBmaefiRlical analysas To

are performed using the Statview(r) 4.0 software package. Morphine
indyserapanbaner ik awsh hoabiss isEay e BT Hrsepudisheminntes after
st RiFperithdraualdndbe falinsArautative modeligsiahllashsra93Rdurs

_on observations highlighting the similarity of symptoms of goniadal steroid
WithiRRRHRE PR SRfoRICGHifH AR AV AR RBRIgHtINSscadpeiatsRE sigs: 1)
rail 3REh YMPAMS Ass o Riadhudth alnisad hatl Inahes: M &stheaeRsieitif@éponse

farallel those produced by naloxone-precipitated withdrawal in

in th
"“flﬁr’]féﬁ‘gﬁa%g depEhaeHale eI e RictedsE MLRTiRg e 1-hour

teniBERRBANMNR L 3) Besib@anp Auiainizing hHrirREE BN AN INGEAREH ANk blood
heart rate. Each of these respgnses are associated with an increase in

is coflersedretiasstifBvni Ml 4 ELireds AbecRaRiéte Hyptresisoiemutved at this
rimflaghe s Asagoralanssnorphine addicted humans show a withdrawal
pattern suggesting increased Sﬁmpathetic outflow and sym;f')toms that

inclfPREEHaEESoRAMAYS plfimsintetiefaioibalarey tafkako and
cadteptmentificagyorhserratviipeiiihalivmad disaassulienRiRpiure

withdrawal hot flash model, either in its originally described form, or with
chapee b RS RO QRLOTHIY HEFEHPMOTESIErRIGE 10 BYEMSs BpitamlPaees
adilithedtatment of human hot flashes. This includes various forms of

estrogen (Simpkins et al., 1983; LRL data), clonidine (LRL data), tibolone

(LRL data), and medroxyprogesterone (LRL data). Furthermore, the
Utitiddel is sensitive to agents 20 known to be associated with the induction

of hot flashes i stmenopausal wagmen. A modification.of the original

oroCBATE T S A Pa L LR et (e e of
vasomotor symptoms, particularly hot flashes, in a woman, particularly a post-menopausal

~woman. Typically, the compounds of the present invention are employed in a woman

who has suffered at least one vasomotor symptom event. Thus, the compounds of the

present invention are most typically employed to reduce the likelibood that the patient

will further incur vasomotor symptoms. _ -

Dose .
The specific dose administered is determined by the particular circumstances
surrounding each situation. These circumstances include, the route of administration, the
prior medical history of the recipient, the symptom being treated, the severity of the
symptom being treated, and the age of the recipient. The recipient patient's attending
physician should determine the therapeutic dose administered in light of the relevant
circumstances.

Generally, an effective minimum daily dose of a compound of formula I will

exceed about 5 mg. Typically, an effective maximum daily dose will not exceed about



employs ovariectomized Sprague-Dawley rats. Animals at 60 days of age
200-225 grams) are ovariectomized, and allowed a 14-d 1
W(’tﬁmhé'ﬁfrg%rglcal recovery and clearance of endogenous ngé%ﬁ}slim 9(%0&20
hormones. Administration of a compound of the 25 present invention (po
or sc) is initiated on day 14 post-ovariectomy in a volume of I ml/kg. Once
“daily adminstration of test compoundlé)&ﬁtinues through the end of the
expe n ost variecto the.rat htl
3Soa%%st tlzgé wit g%/s%%i%n%%n £ s(ljr(: Je 75 mgg;a}ér%orp [ﬁﬁel?fr % did gractice in
the peifecad &m?g\lﬁ:édlysmptan@f thulvcoipiraoubiyt BOlﬁinaﬂ@yaﬁﬂmmstennc a low dose
- estom are |ven etami kg: IM),2-h
o e S S R e s
obsaruedthesia, rats are then placed in individual plexiglass cages and
temperature sensitive probes are WO 2005/073204 PCT/US2005/000020
-123 applied to the dorsal side of the tail base. Temperature monitoring is
initiated 30 minutes after administration of ketamine and is recorded
every 15 seconds for a 1-hr period. To induce morphine withdrawal, 1
mg/kg naloxone is given subcutaneously 15 minutes after start of
temperature monitoring. A sharp rise in tail skin temperature typically
occurs 5 within 5 minutes post-naloxone injection, and two quantitative
endpoints are made: 1) tail skin temperature at 15 min post-naloxone, -
and 2) area under the temperature response curve for the 45-min
post-naloxone measurement period. Following the 1-hour temperature
collectuion period, the animals are sacrificed by decapitation and trunk
blood is collected for assessment of serum LH levels (by ELISA). Uteri
are also removed at this 10 time, and wet weight recorded.
Representative compounds of formula | were tested at or below 30 mg/kg
PO and caused an attenuation of tail skin temperature increase, as
measured by temperature change 15 minutes post naloxone injection or
AUC over 45 minutes post naloxone administration. 15



Utilities As previously stated, the compound of formula | is useful in the
treatment of vasomotor symptoms, particularly hot flashes, in a woman,
particularly a post-menopausal woman. Typically, the compounds of the
present invention are employed in a woman 20 who has suffered at least
one vasomotor symptom event. Thus]2e compounds of the present
crinygpgion are most typically employed to reduce the likelihood that the
patient will further incur vasomotor symptoms. Dose 25 The specific
dose administered is determined by the particular circumstances
surrqundingaeaghithatignLGsegircumstances include, the route of
administration, the prior medical history of the recipient, the symptom
being treated, thiﬁﬁt@)@f the symptom being treated, and the age of

the recipient. The\recipient@asignt$.attending physician should determine
the therapeutic dgSe administered inllight of the r
circumstances. é{enerally, an effective minjmu )
of formula | will exceed about 5 mg. Fypieatly gffectivé maximum daily
dose will not exceed about WO 2008/073 PCT/US200S/000020 -
-124 350 mg. The exact dose & be detefmined, in accorgance with the
standard practice in the medical arts of "dose titrating" the recipient; that
is, initially administering a low dose of the compound, and gradually

whigigfBasing the dose until the desired therapeutic effect is observed. 5 125
CLAIMS é,: fbgggnpound of formula la: (CH2)n ~N-(CHz)z

levant 30
e of a compound

nisl,2,3o0r4;
R is H or methyl provided that if m is 1 or 2, then R must be H and that if m is 0

E

then R must be methyl;
Rl is H, SOy(n-Cy-Cg alkyl) or CORZ;
XisOor NR3;
Yis O, 8, SO or NR4;

R2 s C1-Cg alkyl; C1-Cg alkoxy; NRSR3a,; phenoxy; or phenyl optionally
substituted with halo;

R3 and R4 are independently H or C1-Cg alkyl; and

R3 and R348 are independently H, C1-Cg alkyl or phenyl; or a pharmaceutical acid

addition salt thereof.



R~IY~(F)n R'Ola; wherein: mis 0, 1 or 2; nis1,2,3or4; Ris H or
methyl provided that if mis 1 or 2, then R must be H and that if m is O,
then R must be methyl; Rl is H, S02(n-C4-C6 alkyl) or COR2;
XisOorNR3; Y is 0, S, SO or NR4; R2 is C1-C6 alkyl; CI-C6 allcoxy;
NRSRSa; phenoxy; or phenyl optionalB6 substituted with halo; R3 and R4
are independently H or C1-C6 alkyl; and R5 and RSa are independently
H, CI -C6 alkyl or phenyl; or a pharmaceutical acid addition salt thereof.
126 2. The compound of claim 1 wherein mis 1 or 2, R1 is H or COR2,
R2is C1 C4 alkyl, NHCH3 or phenyl, XisOand YisOor S. 3. The
compound of claim 1. or 2 wherein R1 is H. 4. The compound of any one
of claims 1-3 wherein mis 1 and Y is O. 5. The compound of any one of
claims 1-3 whereinmis 1 and Y is S. 6. The compound of any one of
claims 1-5 wherein n is 2 and the corresponding fluoro moieties are at the
3- and 5-positions. 127 7. The compound of any one of claims 1-5
wherin n i§ heandnheiod wés pomdingHftuciromisiétyrid, & the ¥-poSiBR, R2 is C; -

C4 alkyl, NHCH?3 or phenyl, X is O and Y is O or S.

3. The compound of claim 1 or 2 wherein R1 is I

4. The compound of any one of claims 1-3 wherein mis 1 and Y is O.
3. The compound of any one of claims 1-3 whereinmis 1 and Y is S.
6. The compound of any one of claims 1-5 wherein n is 2 and the

corresponding fluoro moieties are at the 3~ and S-positions.



8. A compound of claim 1 which is ): | aoos F HO or a pharmaceutical
acid addition salt thereof. 9. A compound of any one of claims 1-8 for use
in treating one or more vasomotor symptoms. 10. The compound of claim
9 wherein one symptom is treated and that symptom is hot flash. 11. Use
of a compound of any one of claims 1-8 for the manufacture of a
medicament for the treatment of one or ke vasomotor symptoms. 12.
Use according to claim 11 wherein one symptom is treated and that
symptom is hot flash. 128 13. A compound of the formula: (CliZ) m -(CH
Hz)z-X2 R in.m.i or 2;, nisl.2.3or4;. Ris H. or
meth?/'i proﬁgdc%?%ﬂgﬁéﬂ&'%%%n mr%lsulsi%b‘g Ilgf‘rrll d tﬁSaFi [ nr% téeo,
then R mustdecapetriihRienis BOBO2CHINSHEsiTACE alkyl), COR2,
C1-C6 alkyl or benzyl; X2is 0 or NR7; Y is O, S, SO or NR4,

8. A compound of claim 1 which is

NS0 F
DO
HO

or a pharmaceutical acid addition salt thereof.

9. A compound of any one of claims 1-8 for use in treating one or more

vasomotor symptoms.

10. The compound of claim 9 wherein one symptom is treated and that
symptom is hot flash.
I1.  Use of a compound of any one of claims 1-8 for the manufacture of a

medicament for the treatment of one or more vasomotor symptoms.

12, Use according to claim 11 wherein one symptom is treated and that

symptom is hot flash.



R2 is C1-C6 alkyl; C1-C6 alkoxy; NRSRSa; phenoxy; or phenyl optionally
substituted with halo; R4 is H or C1-C6 alkyl; R5 and Rya are
independently H, C1-C6 alkyl or phenyl; 129 R7 is H, C1-C6 alkyl or
C02(C1-C6 alkyl); provided that if Rla is H, S02(n-C4 C6 alkyl) or COR2,
then X2 is NR7 and R7 is C02(C1-C6 alkdd$ or an acid addition salt
thereof 14. The compound of claim 13 wherein mis 1, Rla is SO2CH3,
benzyl or methyl, Y is O or S, and X2 is 0. 15. The compound of any one
of clzi/fms 13*@%%@@%?@2“&?1@ the corresponding fluoro moieties
are at the 3- and 5- 16 The compound of claim 13 which is F
aoos/ \\ F 3S02 '% 1 agid addition salt thereof. 130 17. A
compound of form I: 3- gL %la ; z -8 RRZ R1a0 Il

R%0

wherein:

mis0,1or2;

nis 1,2, 3or4;

R is H or methyl provided that if m is 1 or 2, then R must be H and that if m is 0,
then R must be methyl;

R12is H, SOyCH3, SOo(n-C4-Cg alkyl), COR2, C[-Cg alkyl or benzyl;
X2 is O or NR7;
YisO,S8,S0o0r NR4;
R2 is C1-Cg alkyl; C1-Cg alkoxy; NRIR>8, phenoxy; or pheny! optionally
substituted with halo;
R%is H or C1-Cg alkyl;

R and R34 are independently H, C1-Cg alkyl or phenyl;



wherein: mis 0, 1 or 2; nisl1,2,3or4; R is H or methyl provided that if m is
1 or 2, then R must be H and that if m is 0, then R must be methyl; Rla is
H, SO2CH3, S02(n-C4-C6 alkyl), COR2, CI-C6 alkyl or benzyl; R8 is OH,
O(C1-C6 alkyl), S(CI-C6 alkyl) or NR4(C02(CI-C6 alkyl)) X2 is 0 or NR7;
Z is C=0 or CHOH; R2 is Ct-C6 alkyl} €21-C6 alkoxy; NRSRSa; phenoxy;
or phenyl optionally substituted with halo; R4 is H or C1-C6 alkyl; R5 and
RSa are independently H, CI-C6 alkyl or phenyl; and R7 is H, CI-C6 alkyl
or CBZ(BHO6 jalkyBilod an @oist @geiyorisalt fherelefl da: TiHeleamigosod(n-Cy-
of claim 17 whereinm js 1, nis 1 or 2, Rta is H, SO2CH3, benzyl or
CorabitryloarfdORZ ishen 162 FSRbamddRiNth & @1etin 75 el whrereicil isddition salt
th anc%the corresponding fluoro moieties are at the 3- and 5-positions. 131
5P The compound of any one of claims 17-19 wherein R8 is OH, O(CH3),
OCH(CH3)2, S(CH3) or NR4(CO2(t-butyl)) and R4 is H or methyl. 21.
The compound of claim 17 selected from the group consisting of: | O/ F
~IN Yo jrIdsermpousdobelsinc Hawhae oy rslakd Ss8Qsn eyl or

addition salt thereaf, . X
methyl, YisOor S, and X2is 0.

15, The compound of any one of claims 13 or 14 wherein n is 2 and the

corresponding fluoro moieties are at the 3- and 5-positions,

16.  The compound of claim 13 which is
CTE/\/O\

CH,50;07

)

7 N\

WA

or an acid addition salt thereof.



17.

wherein:

130

A compound of formula Ii:

C\C’Hz)m )
N—(CH,);—X g
R ZR
(o,
REQO OO

HIR

mis0, 1 or2;
nis i, 2,3 or4d;
R is H or methyl provided that if m is 1 or 2, then R must be H and that if

m is 0, then R must be methyl;

RlaisH, SO7CH3, SOp(n-C4-Cg alkyl), CORZ, C1-Cg alkyl or benzyl;
R8 is OH, O(C1-Cg alkyl), S(C-Cg alkyl) or NRH(CO4(C1-Cg alkyl))

X2is O or NR7;
Z 158 C=0 or CHOI;

RZ is C1-Cg alkyl; C1-Cg alkoxy; NRSR52; phenoxy; or phenyl optionally

substituted with halo;

thereof,

18.

19.

R%is H or C-Cg alkyl;
RS and R2 are independently H, C1-Cg alkyl or phenyl; and

R7isH, C1-Cg alkyl or COy(C-Cg alkyl); or an acid addition salt

The compound of claim 17 whereinm is 1, nis 1 or 2, R12is H, SO,CHa,

benzyl or methyl and X2 is O.

The compound of claim 17 or 18 wherein n is 2 and the corresponding

fluoro moieties are at the 3- and 5-positions.
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20. The compound of any one of claims 17-19 wherein R8 is OH, O(CHjy),

OCH(CH3)2. S(CHj) or NR‘4( COo(t-butyl)) and R%isHor methyl.

21.  The compound of claim 17 selected from the group consisting of:

CH,S0;0 ond CH,S0;0

or an acid addition salt thereof.



