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ESTROGEN RECEPTOR MODULATORS FOR THE TREATMENT OF
WYABRNIBEOR SYMPTOVE Background of the | nventiPOT/5S2005/000020

"Vasonot or synptons”, i.e., hot flashes, night sweats,

vagi nal dryness, sleep disturbances, nausea and nood

swi ngs commonly affect wonen-around nenopause. In

fact, a mpjority of postnenopausal wonen wil |

ex pSELECH VR ESTRQOGEDNRECHET OR MODUEAJORSEOR THE

per cent age PeIT)

synpt ons fﬁ%fmw&ﬁw(ﬂgﬁgs%m&ﬁ%m Med.

1965, 27, 266; Med. Gynecol. Soc. 1969, 4, 268). Wnen
who have undergone bil ateral oophorectony,

radi ot herapy or t HBaskgeoundgfithe BaRmtiongonadot r opi n

rel easi ng hornone) agonists are particularly prone to
experiencing hot flashes (Br. J. Cbstet. Gynaecol.

1974, .84, . 769).. Men .have, al so bheen reportied t

oxp Srsanio SRR or oy o T SR, 1 Romesnistere
distBrbendds| BEeeH Hid hdbd dwifhs commdBly Mfekt 9%ién atfddd nfdpade. In

after orchidectony (U ology 1980, 16, 620). In spite
factop maiqrity of prRsfeaPaEsah Y oRIeNaY I rEReicare RspRIgS ByIpgpmS With a
sigﬂ?ﬁ@ﬁf gg‘éerﬁggre}’(ﬁ%e%e wolien RhBfhis td@ﬁf@%&ﬁ@ l¥dr@han five

t he cause of vasonotor synptons Is not- clear. Wever,
yeam (P$yich&soni. tNiedl 4065, 127ngoe Med gemedtodveds 1069et, 268 naWvionsin who

. th i [ i del ted..
havy Rt iyl RBREEC Ry A B RS GaBH o
(goRNRBirbFin reSHRIES DN LagdBREY b b¥rtie@af1Ytprotd to@%kpéri@¥ing hot
nms unless they are first given hornone

vasonotor s Yy to
flashePack AL Choreio). IFRTI4, 269, tHiemhtenalse been reported to
exe iR IR 3ok s SRR Plimeliclith a i ggbifse R0 Fh. v

Medinda8t | 305n663)an afteidrchidsomy (Urolog\sto8a, 161 620)HRT i s
currently a preferred standard treatnent for vasonotor
Sy Matspits ofiedng idsntéfiddentan\aginient 56080cFaur®rfoe hunih@ds of years, the
initiate treatment, which again is supportjve of an

precisg eghagigannderping thecaupolaYasameigy sy matassy is nopelear. However, a

i g LR PR S SR Lt ML e
accgpie. Nptskeseinglyhwauien siidh laweeswbgeare vt dnpandadiah dysgenesis

sweatin alLpitati ons and cut aneous, fl ashi nqg. The
eengHiE b8t urf i i o5 0% s 0RO IS oy R Bt Bive Wormone
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 in the hypothalamus (for a review, see: Can. J.
Physiol. Pharmacol. 1987, 65, 1312). Regulation of the thermoregulatory process may

involve catecholamines, estrogen, testosterone, opioids and serotonin, among others (for a
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The hot flash event itself is thought to be centrally
nmedi ated resulting froma transient 30 | owering of the

wo b@snooizegul atory set point in the hypot hal anuBCT/A82005000020
review, see: Can. J. Physiol. Pharmacol. 1987, 65,
1312). Regul ation of the thernoregul atory process nay
i nvol ve cat echol am nes, estxogen, testosterone,
opi oi ds and serotonin, anmong others (for a WO

rev1é9 Os'yeolgég(g %lgb%&s%@pﬁ? 20%659 %tg t@cYﬂl %ﬁﬁ’ﬁ% g%& Isnlgﬁ Bte the

s1gna’1ngpahway biecach ofjthabd h[tgmaeﬂﬁmxyomefnsamlmdrs bivettieers evaluated for

the FRETERGIREREET- Wt & AR Lreacbed o2 DO, 1478 i e .

197Jt/%d4092@@&um3a§2197§ 818’2135/Ied'\4993;ust] 198@91214; 369; P@@@ Sterél6$1)985 43,

Nat uri’t as, 986,
4018y (Dbst&lt @[ynaecollg%@ 8839195 J4©11n @docﬂnoldgj[gtabt 1984 58, 578;

Chn(fgg@ocrgygl 1%3%122 88 Mardtead 2060 138 1%@2&&5’2’8&%%’8&3% 1583;

JAM@QJ@OB 1289, 2800 Laddet 2(1(55356 20@91N EAFICDIM&00294, 391 347
JAMA 2003, 289, 2827; Lancet 2000, 356,

Obstet. Gingeol. 195488, 1: (ivist. Ggiecols 1995, S4B Er. Lhbieh Oynecol.
9
503388 7 PSR SO 1085 B8 10380 Bl

Onc?ll 6998 (lds #24;.J. Ginddmwdol. 2009819, 2239;688 ;1. ButrQd0d, 130011, supl),

309 col. 1998, 16, 495; J. din. Oncol. 2001, 19, 2739;
SndJ Nutr. 2001, 131 (11, supl), 3095s. In spite of

ﬁ@@éﬁﬁ& ARk G | RETREHb&@ of tieSRicMBI o hbtash&l all the current

fI ashes, all I!t)he current therapies suffer from poor
therapies suffey froa @@gﬁu@%taé@awmme@ mahamaeesptablessidpectiects or are

cont%m&%att%d P c%ﬂ%g rp% %P‘ﬂg‘hﬁ%&T%r 4 Ig’lgrltlﬁ'l“rk R&: é&%nended

I ons I'S no recomren

for \fVO]Iheﬂ\mrh Mktoty & blﬂmt eanyer0fitebine agicer; @R agan cante] omenous
cancer, ovari an cancer, or venous thronbaoenpaolism

thropgbogmboluR-aRareabdalt glse spaeepinFlivhpagqot B%sug@ 481 womgp with
co1dtéggaghrfég%ﬁﬁeasgomﬁ%%ﬁn%aﬁ %re)(tn@n @ral hcacmus (e.g.

ts genera y are not U IC&CIOUS
clonidlioe) ahidfe cassedlverseeliets @dy, efesbtfaaﬁlﬁee galsap(eetng

Ve&g%{l %A%e?tﬁ(gﬁ%? eglﬂtpgg’%ed Wg/ﬁl %g%ﬁgslt I&é}:nz\%qa%gqs %Eosmg selective

estr@n%&dp\/& mé’dma@&ts '(S’ERMSB @Cgepttjcsr PaRAUNar 05,384, BERISBIBA,798,
'S 5,484,795, 5,484,798

5 51@,,3%@@5@9@ 10b a5 B/0, B0 Vi prBossS E My eeaprally sasaing,

o SRS AR e IR DRSO SHAC i, fe 2
cardievadtvdyesystaing Ml&WCmnmnmntmeaefmﬂmmthdgemelf aotivay in the
brea%fc’ t o ﬂ Sa%gﬂarﬂ'r Sstefu?céltﬂl)s\é’lt <t)1y sucﬂ 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).
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breast. A small, particularly useful subset of such
conpounds has al so been found to have 25 an estrogen
waniagoiznst ef fect or to have a non-estrogeni cPEr/US8TN5/000020
in the uterus. However, the actual use of a SERMin
the treatnent of vasonotor synptons has al so been
hanpered by problems with efsficacy, e.g., during Phase
[1l clinical studies of raloxifene for the
t 1 ePaNE ThérBfoRY 2thaiR alPiinBOSthedTBA ABAHDA b a Bl RO ISl
ral oxi fene was associated wth a slight increaséd
thejapies Hah eecresmpdre lfabdities 0bawzans treatmepisade partigwar, there is a need

or b ARNTEF S O AR O AN ol S
such 834&)0)(1%@5 GV VSTt @ffe&%ﬁ U52€) Atr ) BAE and Tarthi®@fa€eular system)
fore remai ns an unmet nedi cal need for vasonotor

bmé‘[} lgyiate} MAORHASYIREMS Y er come the |iabilities of
current treatnments. In particular, there is a need
for a nedication that possesses the positive
attri butes of previ o‘ﬂmhman‘ysvﬁlmﬁoﬁERl\/B such as

| oxi f ffect
broast | ol EEEG) %vé’ma o EfpbodRiognag 1 1

al l evi ates vaso pynptons Summary of I nvention
The present inv nt at es to a conpound of fornula
l: 12)mR R6 o\ ~ 10 (1); wherein m
is 0, 1 or 2; isl, 30r4 is.Hor nmethyl provided

that if mlslor2 thenR
0, 15 then R nust be nethyl;
al kyl) or COR2; Xis 0 or

'oe Hand that if mis
4 gp2(n-ca- Co

wherein:

mis 0, 1 or 2;

nisl1,2,3o0r4;

R is H or methyl provided that if m is 1 or 2, then R must be H and that if m is O,
then R must be methyl;

Rl is H, SO5(n-C4-Cg alkyl) or CORZ;
X is O or NR3;
X1 is 0, CHy or C=0;

RO is H or F or R® combines with X1 to form a moiety of the formula:

QQHZ)m
N—(CH,);—X
» Uy
G
»ee

wherein Y is O, S, SO or NR4:;



X1is 0, CH2 or GO R6is Hor F or R6 conbines wth

Xl to forma noiety of the formula: (CH2)m N (CH2)2 X
WR2005003204 R O 1 i 20 wherein Y is 0, S, SO or NRYUSIN5/000020

2005/ 073204 PCT/ US2005/ 000020 -4 R2 is Cl1-C6 al kyl;

Cl- C6 al koxy; NR5R5a; phenoxy; or phenyl optionally

substituted with halo; R3 a#d R4 are i ndependently H

or Cl1-C6 alkyl; and R5 and Rya are independently H,

CL-FBisat il atidyl; lmleﬂ);'alkoﬁt . KRPRAY e RsHy; 6Bbhas slpuo'iauy

addition salt thereof. e present invention also
subgtttad edthtlml@ phar maceut | caI conposition that conprises
a compound of forrmula I, or a pharmaceutical acid

add}t ashRS atetinddpendantly FhodCa Copflylnaskut i cal carrier.
I n anot her enbodi nent, the pharmaceutical conposition
of Rhand R?&arentdependently 6 OTeys bkkybalapicayl; bos phamateutical acid
treating one or nore vasonotor synptons. 10 The
5 addi’éioesse]mtheirwfenti on also relates to nethods for treati ng

Nep pﬁfﬁe L 1|nv§ 1on aatlsof{gla?%ggaggs arc':g céi c%gmsgtb%g cpmprises

a cdn’(pﬂhﬁ@ bf fdrmusdidb 4 pmnmﬁb@npﬂ%ﬁrmdhtmmw tétebh@t £ to
a conmpound of forrmula I, or a _pharmaceutical acid

phagpRrerticsh caier. repdest empefimgale therphapraagenigpl spmpesitioppeidhe
pres ARV Rn rﬁ%i dﬂ@%@?ﬁor usla?n H ﬁl%an 'oqxrﬁgé 'v?%%ﬂcﬁor sP/mp oms

urther e use o a-conpo or mu
10 or "ﬁlemneﬂen‘ameerttlonaﬂsoaelaobsad dlethads fmaketatmgl eneof mofemasomotor

the rranfacture of r treating. o
SR PR HELOT B TSRO RHAIRGH HAggn so
thefé@ﬂ_eat es to a compound of for rrul all: 13 (CH)

In addition, the present invention relates to a compound of formulal, or a
pharmaceutical acid addition salt thereof, for use in treating one or more vasomotor
15 symptoms. The present invention 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 invention also releates to a compound of formula II:

(CH),,
LN (CH,),~-X

R 6

x'R
G
Rk}O OO

20 II;

or an acid addition salt thereof; wherein m, n, R, and X1 areas defined above for a

formula I compound and:
R12 is H, SOyCH3, SOo(n-Cy4-Cg alkyl), COR2, C1-Cg alkyl or benzyl;

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



N? (CH2)2-X2 RIl1 / 6 X1 (Fn / 1 \ 1a RO 20 II;
or an acid addition salt thereof; wherein m n, R and
wX200anes2as defi ned above for a formula | conppOn@SzN08000020

Rla is H SO2CH3, S02(n-C4-C6 al kyl), COR2, Cl-C6

al kyl or benzyl; R6 is Hor F or R6 conbines with X1
to forma noiety of the forsul a: WO 2005/ 073204

PCT/ US2005/ 000020 -5- (CH2)m N (CH2)z X2 RY (F)n

Rl a0 wherei n Y-1(€H}, defi ned above for a fornula |
conmpound;  X2(i s N—@raNRZx*and R7 is H Cl1-C6 al kyl or
C02(Cl-C6 al k)4 provided Y if Rais H 5
S02(n-C4-C6 & kyl) or COR2, ¥R s, NR7 and R7 is
002(C -C6 al kyl); useful as an i(Ble to a
conmpound of formula |I. The S ntion al so
relates to a conpound %ﬁgé 3 (CH2) N2
(CH2)2 X Rs z (F)n

wherein Y is as defined above for a formula I compound;

X2 is O or NR7; and
R7 is H, C1-Cg alkyl or COp(Cq-Cg alkyl); provided that if R12 is H,
5  SOy(n-C4-Cg alkyl) or COR2, then X2 is NR7 and R7 is COy(C1-Cg alkyl); useful as an
intermediate to a compound of formula I.

The present invention also relates to a compound of formula III:
(CH,),,

{;N—(CHZ)Z—XZ .
CI R
R z
(3o,
wee

III;
10  or an acid addition salt thereof, wherein m, n, R and R12 are as defined above for a
formula II compound and wherein:
X2is O or NR7;
R8 is OH, O(C1-Cg alkyl), S(C1-Cg alkyl) or NR4(CO-(C1-Cg alkyl))
Z is C=0 or CHOH; and
15 R7 is H, C1-Cg alkyl or COy(C1-Cg alkyl); useful as an intermediate to a

compound of formula I where RO combines with X1.

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

exist in a variety of stereoisomeric configurations. As a consequence of these chiral
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la ROIIIlI; 10 or an acid addition salt thereof,
wherein m n, R and Rl a are as defined above for a

wo evosior04 | conmpound and wherein: X2 is O or NRIT/URBI05/800020
OH, Q(Cl-C6 alkyl), S(Cl1-C6 alkyl) or NR4(CO2(O -C6
alkyl)) Zis COor CHOH, and 15 R7 is H, Cl-C6 al kyl
or CO2(C1-C6 al kyl); useful-6as an internediate to a
compound of forrmula I where R6 conmbines with X1.

centest, diel cothpoesdy offthe presddn irvsstiepecuf aecicahites, wisgyres of

referenc hereafter ta "a co nd.of formula.l"
enaR R BSS PR R T st SUT S O PreOPeE AR xS of
diastd186:86%5 . ATNRCE pIRRAERE Sen@htidi@s %@%%Eerédiﬂ@r@ bileQtHIA Y scope
one or nore chiral centers and may exist in a variety

oftlmefplsseeltmynesmmru c configurations. As a consequence of

[ [
e e 5 RORLBRSF T RN 0 e

foll@wingaeePdre Sefitddtelyves of enantl omsr s and as
i nd| vi dual enanti oners, as di astereoners and .
A5 SHAL0 Rt 61 Qatrer B ora hrogcd s reftedgm “C1-Ce alkyl

ti t t
reprs?ean?%qaegtgaeeéﬁewn dhil ahey Sl T9goegbon sy Pitioe SOy g six
carH?ih%‘i&ﬁﬁ e SIVREhY 0 BthyB8-3b5e 1@(5;@5%}@ rk%/cﬁip%p_??% -heyeisdbutyl, sec-

the foliowing terims are define el ow. term
butylhiabwyl, exdlerusyls pertyluetctopertil, dexyl, eickrhsxdradtesdiake. Meieties

sucﬁ gsr {fn C "c?(%duﬁ%n%ghs%énxl ar{de(gr'el%ﬁﬁ g&ﬁnéh Eﬁ glteta’lstob&aﬂﬁ&?\gitﬁirn the

one

scop@difaoﬂl«’ﬂ@myl geoup. THaSEtéﬂi’ty1‘C1-€I4fayll:yl” fbfm opatiifically to methyl,
I sopropyl, cyclopropyl, n-butyl, isobutyl, sec 10

ethyhunt-plopyt, ideptoply], cyglopiopyt y+but>fbeml;x1ty1 wddu@rieuam%yh
exeRptbybuih B %8%@?10' AT G SR e e Tl o

o) BSSHOERFE R OESERREGR 2 Lyl o

thrdﬁ%ﬁ BM loxy 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; 1-
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



ethyl, n-propyl, isopropyl, cyclopropyl, n-butyl,
i sobutyl, sec-butyl, t-butyl, cyclopropyl nethyl and
waey@bsomzoyl . The term "n- C4-C6 al kyl " refers PCT/US2005/000020
specifically to n 15 butyl, n-pentyl and n-hexyl. A
"Cl-C6 al koxy" group is a Cl-C6 al kyl noiety connected
t hrough an oxy |inkage. The7term "pharnmaceutical" when
used herein as an adjective nmeans substantially
“preVentirte | red @K r@hSing N iHBSEHat € lrecipiehtofattdnigoaid sffokmula I
Is a salt forned by reaction of the free base 20 form
willgneus, fughpronad asteyaemanyzofithepatholagisaleanddions. & spquely thereof,
escribed in-the Encycl opedia of
des g?%%%éﬁtlcal Technol ogy, editors James Swarbrick and
JaneSvdsomobeghapton¥/as a GndifiSPselédisdfemvbd listrofdfot flash, mght
tical Products to Salt Fornms of Drugs and

Phar mac
5 swealgs¥as Htaf awneSSSﬂ%fa 1§LErbagees, ?%Hsﬁ%al}drFBP%%WmsﬁrtWI%fF%n srid
conclhhﬂh E‘t%@htg BoNBdecRAE @Ic@ncuﬁﬁﬁé c%eno&eég?ﬁ%@lsl%ﬁtf&&ﬁrs ta
4- chl or obenzenesul f onat e; r at et hanesul f onat e;
worhamfstlawéng essefioy burednetics; ofdneyistratimmdeet to natyiralt surgital; or other
col ate; hippurate; hydrochloride; 2-
pro §% Poxyet hanesul fonate; dl -lactate; nal eate; d-nalate;

| - Miedeaér@i “Wehent Red eron@Td 8l 2 6mbn eBrAifatigs from the claimed
met hanesu| fonate; 1,5 napt hal enedi sul f onat e;

10  pathpl qga@h?mdl@@fwwww at w@mﬁdéiskémrp@fy ppdesermined by
u and
med?éﬁ‘f 8{ 3@‘%53%6 i c%{lg%t%ml% @5{&1% %&gmll&%g SMI and "treat"
as AS.Ede heregi, the tema effeatil e wmatimnth meaanmi amomttlolﬁg,comﬁamd of
tln ohi bi ti strainin | owi n
fornlly b iahts capstly St {18 qqndions HENSEPEHABFN. saver ity of
a pathologlcal condi tion, or sequela thereof,
descri bed herein. The term WO 2005/ 073204 ‘
15  Prefpagd Ospposndsand Hmbodimenis ef/hainvegtiomeans reduci ng t he

l | ltel Iamogo%l ou%El% ﬁ% {n%%n cg13$rte ggrtléaté \%clprg%gr% €n%?ndta}1]e pre%erred.
Thepfallldsmng gllsﬁﬂg setomdi IséVe@zﬂS‘gIOLQTS of pepferal ¢drgioralls. It will be
descri bed herein. A "vasonotor synptoni is a condition

undersiogd thad eaghgrhthelistings may e CH@queﬂ é&lﬂl othprgingsstoRale s,
r t
addl\g\%ﬁﬂ}g{)uﬁ\%h of ?»?e?éredsdo uis ﬂe%ﬂS@ﬁllﬁ r{?%’ﬂ%?iﬁﬁ]@gsq R be used

erein sai condition res
20  to deregbettsepreferred pesitiausiof theefiubrg @moetsesest r ogen t hat
occurs in a woman foll ow ng cessation or reduction of
menstration due to natural, surgical, or other

CSHER:
N—(CH,),~x (CHy,,
R ; ( N—(CH)—
X' 2 O 4R
5
1 6 1
R'O R'0

a) mis 1;

b) R6isHorFandnisl,20r3;
25 c) nis 1,2 or3;
d) nis 1or2;

e) nis1;
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The term "worman in need thereof' is a woman either

suffering fromthe clained 10 pathological condition,
woross®7ROMNOMN at a recogni zed ri sk thereof, aBCT/US2005/000020

determ ned by nedical diagnosis, i.e., as determ ned

by the attendi ng physician. As used herein, the term

"effective anount” neans anganount of a conpound of

formula | that is capable of treating the conditions

gescrinhed, herein. 15 Preferred Conpounds and

Enbodi nents of the Invention Certain conpounds of the

ighv enRiddsm Hasrecoprbirtes eeithaX 1 yn isrt axlehé corgespardliag Buoro moiety is in

preferred. . The following listing sets out several

gr oup&estPREIBr red conpounds. It will be understood

at egch.of the. listings nay be conbined with other .
hfet i ROE P cpBbings SRR TR g B Srongihg dphdfoietes ace
conmpounghs 3 5pesitics! owi ng nunbering systemw || be used
20 to describe the preferred positions of the fluoro
moi et Rdsis H; (CH2) m N-(CH2)2-X X ()M R 0 3 N (CH2)2 X 3
XL 2l 4R1 Y 4 |l i, 5 RLO6 ROi i 6 a) mist; Db)
6 i sRbisH ¢r GORZ and B215 Cp-Gg alByl orpbeny); nis 1, 2 or 3;
d) nis 1 or 2; e) nisl; W 2005/073204
RLT/ UB2GOH @AD0ORD and B2 if §1+C4 alkgl; NGICHRGo1 shehlylor
conbines with X1, nis 1 and the corresponding fluoro
ioi et R3iis Hi methyher &hplosi tion; h) R6 is H or conbines
with X1, nis 2 and the corresponding fluoro noieties
ae ROisH;

n) Xis O;

0) X is NR3 and R3 is H or methyl;
P) x1is 0;

qQ) RO isHorF;

r) RO combines with x1,

s) the hydrochloride salt form.

With respect to the chiral center designated below:

Chiral Center

QGHZ)m
N—(CH,);—X l
Uy

R
(-,
e

an enantiomeric excess (ee) of 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 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., J. Jacques, et al., "Enantiomers, Racemates, and Resolutions",

John 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-
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5inthe 3,5-positions; i) RLis H j) RLis Hor COR2
and R2 is C1-C6 al kyl or phenyl; k) RL is Hor COR2
wapahse232ns Cl- C4 al kyl, NHCH3 or phenyl; 1) RBCT/ES1405/000020
methyl or ethyl; 10 m R3is H 11) Xis O o) Xis
NR3 and R3 is Hor methyl; p) Xl is O q) R6is Hor
F; 15 r) R6 conbines with X9t; s) the hydrochloride
salt form Wth respect to the chiral center
838d48,ippbhsted Apell @9; 19C8)r 6l c@and, ¢lie prefer2i rnit{oGkd?2 i2thXt Whidh

fln RIO.20 an.enantionerjc exces ee), of greater,
Posyd3its [SIAYIS “Ep R HiR OIRRICaLASHS SIS hEiy Tgapy e the
chifdP&roRhREAIH P tbcARiduA IS oLl hefGR RS preRéRd 8838t ot T PdE

especi alﬂdéwpr eferred. Enantioneric ~enrichnent 1s

enanteeuen Wi erahlerpstivity) typicalbf passessasdhy slowiet teténtion tisneai.e.,

usin tandard techni gues..an rocedures, such.as gas
ot S BB R P RRR AT B R BRy it i P8V
racéfticnaik tueq thenattiyEg of tR-ifdividdal id@E€Y SBoul@be @krified in the biological

"Enantj oners, Racemates, and Resol utions", 25 John
assayp|dgserifpdihesgis, | nc., 1981; E.L. Eliel and S H.

W | [1] s t R M [1]
v P o ShECE R £ e R oAt of ot s,
Ap pIhecatnponndNof forRulk MOpRHGHH1) T@A0datB T SRS M0I00RED .., in
- 9. 838448, published ril 29, 1998). course, .the .
an 1881é(f‘g’rﬂ1r %%IVS‘E’a"r‘?k‘fci‘hE?f %H’P}?aﬁ fast R CQ’W}@; BUQ'9 administration to
thef@ylﬁ_glﬁm(ﬁn@gt ivity in the biological assays discl osed

herei n. Enpl oying the
The compound of formula I is preferably administered orally.

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

(where R82is R8, H, or F), Preparations and Examples.
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chiral chromatography techni ques di scl osed herein, the

preferred enantionmer (the enantioner with favorable
wa@easwrizg) typically possesses the sl ower retePtT/082005/000020

tinme, i.e., 5 elutes second. In order to verify the

identify of the preferred enantioner in any given

racem c m xture, the activi-tg- of the individual

i soners should be verified in the biological assays

descri bed herein. The corguené 10f formula | is

preferably enpl ogyed in the treatnent of hot flashes.

The conpound o% mul a,l is preferably fornulated in
a dosage unz't MKGHZ)IZ—X ) 10 an i ndi vigual
delivery ve e, for e, a tablet & \capsul e,
prior to ad®inistration to reci pi ent 3
conpound of formula | is
orally. Synthesis 15 Th
prepared as descri hgd g ™0l | owi ng Schenme (where
R8a is R3, H, or F), Preparatlons and Exanples WO
2005/ 073204 PCT/ US2005/ OOO%@O -10 Schene ~N. (CH2) X
CH2). 2~ax RBR1\ A+ (F)n la / IV V
(CH2)m (CH2)2 X2 R ~ax 8)a R(F)n Rla O

</ ,N (CHy); X@ R
R X'

R'-0
V1
When X! is CO and RS /
is other than H When R82is H or F
Y
Carbonyl reduction then
cyclization
‘ Y
Removal of Hydroxy/Amino

Protecting Group(s) if Present
Optional R! Derivatization

l

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,

e.g., chloro, bromo or iodo or a sulfonate group such as trifluoromethyl sulfonate, to

provide a compound of formula VI (when R82 is RS then of formula IIT). When X! is CO
in the formula VI compound, the keto group may be reduced under standard conditions,

e.g., employing borane to provide the corresponding benzyl alcohol. This reduced
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VI Wen X1 is CO and R8a is other than H When R8a is

H or F Carbonyl reduction then cyclization Renoval of
wogasox3z0/Am no Protecting Goup(s) if PresentPCT/US2005/000020

Optional Rl Derivatization | Fornmula I Compound In

Schene 1, a compound of fornula Vis reacted with a

compound of -formula IV 5 unggr usual "Suzuki" or

"Stille" reaction conditions, i.e., wherein one of

profe gt 3¢ nined ey ot e B ior S BELRPER g cottysacion
with E)Qtlépsium ?:bgtoxi&rErQ{l%n I{Haqgﬁthlgf tHaﬁ?o acﬁ? cQta]Sr%tgo‘H\Qfﬂ? Cl, to
group yl~ sul'foén o )

such as trifluorone at e, provi de
proemaicucudresforidirgeongpovhd pffvemulRSeorils Aerhitérel g fihd letorploap

1]1). en X1 is,. CO in the faoarmula VI conpound, the .
may bg %?da%dﬁﬁs}m&éﬂqném@mma Seliian deach s aﬁé}?nmng
both Srefs fr “on&pBEQYé 6. o0 [ _.correspondi ng

Do o s 0081 8 13204

PCTWHE2 RIBADO09CH3, €1-Lgaitiod we beiBy ((REfebS) me@e], BT or

standard conditions, e.g., when R8a is F, base
SOg@Hg) sexdbydvoxy puoteetipg pasps miay be berhoveddmdearstaddand ddditions

other than F, acid catalyzation with HCl, to provide
(seq, lees. .dlae prossbvien thef fobey ou the latestregiitinn of Greenre, Protective Groups in

4 L.: o] d
Ol AR Tl VIR 1B Y Boa Yy oo £ B of

f L1 0 I} ¢ T RBEE; -6 :
oS IB0GL 5 R A0t D310 o i

amiab pydte@ingheogyay Bk6 be kb ved B tdight inRBOGYdener A SfREHS)

said hydrOXﬁ protecting groups nay be renoved under
congioand suhdred®h i H neayde fiskee dedvagized ehplpimeeshdasbadyhgion or

follow or the latest edition of Geene, Prot ecii ve
sulfgnyathen ngthodplgan icprepare heeinpoutbbiifoutiiley vdieSoRS is GORZ or

SOJ&[(J;(AL-C%La\ﬁ{})l).t o provide the conpound of

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 columns.

Conditions A: 3:2 heptane/IPA w/0.2% dimethylethylamine (DMEA), 8x30 cm
365 nm, 350 ml/min.

Conditions B: 3:2 heptane/IPA w/0.2% DMEA, 8x30 cm, 365 nm, 350 ml/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/0.2% DMEA, 8x34 cm, 260 nm,
375 ml/min.

Conditions E: 70/30 heptane/IPA w/0.2% DMEA, 8x34 c¢m, 260 nm, 375 ml/min.
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10 formula | where RL is H Simlarly, when X2 is NR7

and R7 is CO2(Cl-C6 alkyl), said amno protecting
w@e@ip7itay al so be renoved as taught in the G RPEN®ES2005/000020

formula | conpound where R1 is H may be further

derivati zed enpl oyi ng standard acyl ati on or

sul fonyl ati on net hodol ogy tm2-prepare a conpound of

formula | where RL is COR2 or S@2(n-C4-C6 al kyl). 15

Co nPonditdensdf: 4 lohaspndm/IP)O( wWidy2 % ® MIE & p &t 30cna, 3 30heny B S0ahldmin.

CortpARRar: £ D Psuinae /P2 Y Ee S3F3 Stnc lfhics 1 .

av o b Gn O ??Beﬁﬁné?lﬁpﬁrﬂ?@l% tryMFAogﬁmﬁ%wm 3% ml/min.

aval l able to th ordi nari | synt hetic organic
c he@omtitions Ias: lslnptme/&fﬁaw) Z%GDPE@Q&&)@B icon86@noh, 375 ml/min.

Exanp| i ral .
coridiions T 40 anP Bt A A8 7e Bl A S RiswtsiE BHE B0 mifngin.
hep@@lﬁtﬁ{ubrﬁﬁcw(ﬂz@%ﬂamm/etmbMEAesszl\éEﬁ\)3208m3Qasgrﬁﬂ/mm
25 365 nm 350 m/mn. Conditions B: 3:2 heptane/lPA

w/ 0ConditnesA.: 180%03 4 w/0-385DNHA. 3380 ey, A6 nm, Sehanlimians

C._ 804 3RbANDSSIRERAI AN AT BNERERS0 B35, 2P,

h e p@amhl/ldﬂEﬁN N30 hndfhar2 i BVEEA, 2 78 IAE A8 x 3066 260 nnd B 58 #hl/min.

70/ 3 e/ |_PA w O % :
o SAOBHOBE G5 SHBeRRe -2 h A0 050780426 mi/min.
PCTELISRR05/ 9000803 A w3 2 8A0SHEA 3930 Ein é6dnH1895@H§AﬂlﬁA
w 0. 2% DVEA, 8x30 cm 350 nm m/mn. Conditions
G @oudm@m@nm/mvm@mmﬂz%mm DMEA 830 @uR6AmMm,FH9 ml/min.
m/mn. Conditions H 3:1 heptane/lPA w 0. 2% DVEA,
8x33 cm 340 nm 375 m/mn. Conditions I: 3:1
hept ane/ | PA W 0. 2% DVEA pr&esdioam 360 nm 375 m /min.
5 Conditions J: 4:1 hept ane/ | PA w 0. 2% DVEA, 8x30 cm
Prfupremegnoesaiopicrcid Cawdioxydnid-R-piperidin- Indrthasy)-phenoxyl-

w 0. 2% DIVEA, 8x34 cm, / mn. Condi ti ons
L: 100% 3A W 0. 2% DVEA %%gla 20%15 5%10 nm 300 n/nin.

Shae!
O
OO OSOchs
>0

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 (K2CO3, 40.0 g, 290 mmol) and benzyl bromide (49.6 g, 290 mmol) 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 (3 X
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Conditions M 70/30 heptane/lPA w 0.2% DMEA, 8x30 cm

260 nm 350 m/mn. Conditions N 70/ 30 heptane/l PA
wor@sa9sDMVEA, 8x30 cm 260 nm 350 m/m n. 10 PCT/US2005/000020

Conditions 0: 65/35 3A/ heptane w 0. 2% DVEA, 8x30 cm

260 nm 350 mM/mn. Conditions P: 100% 3A w 0. 2%

DVEA, 8x30 cm 260 nm 350-m/mn. Conditions Q

70/ 30 heptane/ |l PA w 0. 2% DMEA, 8x30 cm 260 run, 350
125nhl jriben dBf gt 8M 7L offz-ﬁdn'z_f/lbm?noafembamﬁﬁﬂio&%h tedlbsk

6- met hoxy-1-[4-(2-pi peridin-1-yl-ethoxy)-phenoxy] -
(86ﬁgﬁht hal en-2-yl ester N~O G OSQ2CF3 Add

6- 3 . 23 _
G LB AR A0 B B By i 8 Bk AeBchatene (30 g,
87.4 emuely, @t (2 wipérirlih-dvydebtltaycy )ghbnalr®3.0 g 106 mingtd) 4NRSsiugilcabbonate
, 0 I 30 m t i od. Aft 4
(345 DS Qo At i o ey 0 F el RSOve i O he tadygpe (100
mL?L h%d@ ERG1 Rictaad @ob e udvi HRoBAna _cg?ﬁ&'ir?ljat@f)enzene complex (2.20

- br ono- 6- net hoxy- napht hal en- 2- ol
g, 4B omnoeb- te thestehesiop-mixphe hed stir-{or Hmin@es. 7Regmorahe potwent by

distﬁ&&ligf}ﬁling Fgﬁilaegrae%lﬂggg%egi’d&géb%dffo I El) ggraggsg q?lg%gxlfe?ﬁl}? ?éjsidue ina
mixAdﬂg lof &1 5@6&&@(2%(2 L)3R1a8 B ouls TR AN, WoSnE P (ere%allﬁ%d

wat er (400 ) to precipitate the product. .
congitfagethe rganiss ée i prisidiee Caotinmelyhmatngrdphl the resislak éo give A2.4 g

of IE[?QEZF-E%Rén%yéx%—%?@@{&%ég@a}gg —é/#‘(')sx%rs)-%gérg)og(c})/?—g‘t%yl}_-;;ig’er% 1r§e
(30%ZH)benzyl oxy-| - br ono- 6- net hoxy- napht hal ene (86. 2% .

Combi ne tol uene (200 ni),

2- bef VHgxly-E-bspaiexysomstimavnanbibalenal-Basy ) misnexyl-egwl i
T
to fovmat solugomi Rempee the hegfandedd Renmmngina fooratd @B3od, 766emmol) and

uene (10 )... et ac 390 . 4.3 .
Pa( R S SOk D EN Yy T} B bl bBHEh EBfPR0 Cmsis g filter he
mixfurd. OBaB¢nkratedhé AiRrat€RGIrb Aide 019X i @ nidfebx§t1i-f4-{20ip&idin-1-y1-
m nut es. Renove the solvent b
ethoxy)-phenoxy]-naphthalene-2-o0l (98.5%).

Cool dichloromethane (290 mL), triethylamine (3.08 g, 30.4 mmol) and 6-
methoxy-1-[4-(2-piperidin-1-yl-ethoxy)-phenoxy]-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 NaHCOj3 then dry before concentrating to a residue.

Crystallize the residue with ethyl ether — hexanes to provide 11.2 g of the title compound
(90.9%).
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distillation and heat the resulting residue to 174C

for 1.5 hours. Dissolve the residue in a mxture of
webdwlo7roet ate (200 nml) and aqueous HC (1 N, PBOT/IEI005/000020

Separate and 10 concentrate the organics to a residue.

Col um chromat ograph the residue to give 12.4 g of

1-{2-[4-(2-benzyl oxy- 6- net hgxy- napht hal en- 1-yl oxy) - phe

noxy] -et hyl }-piperidine (30%. Add 1-{

2-[4- (2-benzyl oxy- 6-i net gy pht hal en- 1-yl oxy) - pheno

xy% ethylg~ I peridine . 25.5 mmol) to a

b3 (2 Pifhiosm Bham - retions Raph b 1o 1oAs) Rhedo ety

15 to forma sol ution. Rem)ve the heat and add

amoni um formate (4. 83 g, dé mml) and Pd(OH) 2 on
carbon (20 % ww, 1- rmo Ref | ux for 50
m nutes then filtler he Concentrate t he

filtrate to provi

6- met hoxy-1-[4-(2- pi per| d| n I -yI

et hoxy) - phenoxy] - napht hal eng

di chl or onet hane (290 nL)\

nmol ) and 6- 20

met hoxy-1-[4-(2-pi peridin-1-yl-ethoxy)-phenoxy]-naphth

al ene-2-ol (9.2 g, 23.4 g) to -50C and add

tri Dis@@lﬁz@ oeflliaogetbhdsaliomc acid &-asfhygy-1.4&-(2-pipthideh-1235ethoxy)-
Stir the resulting mxture at -50C for 2 hours

Phqnﬁéﬂ nAPPBIR PV fsier (-8 gt WAPHISIES) diB) Bl DOMFehodhigsalugion
ad(pfg&lﬁﬁo i}hér{ ‘&901{19 cﬁQO @ L3 gmollaﬁu{:%tas%ﬂqn ﬁb%s at\(/em:k? 92 em.,

rate t ani cs e org
11 #\lahﬁms)tMé metqu(ﬂmehcrr}@lmeplue«:wm&admrg (@)d0d4rgms | 0.G8 m@dles) and

neaf IR % T8 gy CRES s gl pusiiggl an i cofimn,
eluﬁ @k%ﬁﬁﬁﬂesm MeraAsY, RACRRIng tAApEd@TRV i INL-(2- {
Di fluor ogtghenyl ).- 6- rret hoxy- napht hal en- 1-yl ox

amyprigienibgg). Pethyi ersIigetilie ar opump chuting itk 8 gradient of 50-
10% He%én}%@q}gﬁﬁyﬁeg%h Jﬁﬁé T% ﬁsopri)lﬁyl am)me to give 300 mg (32 %)

of the title compound.

ani pe (3.08 g, 30.4

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-yloxy]-
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/isopropanol. Wash the organic layer with
brine and dry over 3A molecular sieves. Purify further using reverse phase
chromatography to give 138 mg of the title compound (48%). Convert to hydrochloride
salt and lyophilize. 1H-NMR (CDCl3, 300 MHz) §7.92 (d,J =9.0 Hz, 1H); 7.59 (d, J =
8.4 Hz, 1H); 7.35 (d, ] = 8.4 Hz, 1H); 7.20-7.17 (m, 2H); 7.03 (dd, J = 9.0, 2.1 Hz, 1H);



10

15

20

25

phenoxy] - napht hal en-2-yl ester (1.0 gm, 1.9 mmol es)
in 20 M DW. To this solution add
waQ@ 2@diof3200r ophenyl boronic acid (0.6 gm, 3.8 nPol/@S3005/000020

pot assi um phosphate (2.42 gm, 11.4 mol es) and

tetrakis(tri phenyl phosphi ne) pal | adi um (0) (0.44 gm,

0.38 mml es) and 10 heat t0;400 C for 18 hours. Cool

and filter the mxture and purify on an SCX coI urm

zhﬁsz-

furt er 0

d h
6. s% (49 ke sERuED] £05 W 1 D sTElang 75?@@
25%(11114:&1) dei4-L69 (mn4H);llt46H]g44v(mh2H) gr adl ent of 50- 100%
nmet hyl ene chl ori de/ hexane contai ning 1% i sopropyl

amne to give 300 ng (32 %9 of the title conmpound. 15

Exanpl e 2 Example 3
6-Di f | uor o- phenyl pi peri di n-1-yl - et hoxy)

6-

1-(2- ﬁaé%&ﬂlu%@r@h@m 6-@1 @Iy-naﬁb b@m vexdeptrooxy jsetbyh-@iperidine
1-(2-{4-[2-(2,6-difluor &%@HXH& 6- met hoxy- napht hal en-
1-yl oxy] - phenoxy} - ethyl prperldlne (300 ng., 0.61

mmles)inzom oride and chill in ice.
To this add 2.0 boron bromde with swirling
and allow to vvar reqQm Pour this

m xture into a two-phase mxture co i ng of

saturated sodi um bicarbona 7 m xt ure of

chl or of orni i sopropanol . \Was i rganl c layer with 25
brine and dry over 3A nol®cular &ieves. Purify further
usi ng reverse phase chromatography to give 138 ng of

the title conpound (48% . Convert to hydrochl oride

sal Chapdan yephdrliddzi®0 B divid-HoBoEilBask 30ith tifliordndetRahetdlfonic

acidi6-§qe?§hqg@/'—_¥-w':¥>igpeé@iggl (ilgéﬂ(r(}]ﬁyj-?pﬁsﬁoiy%épb(lﬂg%;en { 'y?L gggrg(%g)mg,

0.5 mndk 1an9c |f)'iace M@e%%%%@&ésoﬁ@ﬂé&%%@%ﬁ@&&%ﬂe éIdHélr_?zand add
6. 85-

2- ﬂgq;i)ophgly]?lg)rqmc agld:€2‘ﬁ)10g,l-lz71 mm)oi) IZlCSQloh@{ﬁﬂlo(sphlmd H48mg, 0.17

mmi)l)( Ealil'afli':-’um gggtate I_§8mg1, 4 5 46 én”& cesfl_l% ﬂuorl({gp (l7 gOmg, 5.14 mmol).

Brirlg {(he-s6Ritibh u08DP bedytin)fobt Al Bilyer idpdtlitaddvet a ph@uF telite,
henoxy E et.hyl ) - pi peridine hydrochloride CH o

rinse with acefonitrile and concentrate in vacuo. Purify the crude product using radial

chromatography to give 295 mg (110%) of the free base of the title compound. Dissolve

the free base in 3mL ether and add 0.8 mL of 1N HCI. Immediately dry to give 305 mg of

the titlte compound: mass spectrum (ion spray) m/z =472(M-Cl).

Example 4
6-(2-Fluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenoxy]-naphthalen-2-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 5SmL anhydrous CH,Cl, and cool to 0 °C under nitrogen. Add 2.90 mL (2.90
mmol) of a 1M CH,Cl, 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 methylene chloride (150 mL). Dry the organic layer over sodium sulfate
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1~0 F Charge an oven-dried 100 nL round-bottom fl ask

with trifluoromethanesulfonic 10 acid
WO 20080y - | - [ 4- (2- pi peri di n-1-yl - et hoxy) - phenpy/S1T00m00020

thal en-2-yl ester (300ng, 0.57 nmol.) and pl ace under

nitrogen. Dissolve the solid in acetonitrile (10nlL)

and add 2-fluorophenyl boropgc acid (240ng, 1.71

nmol ), tricycl ohexyl phosphi ne (48ng, 0.17 nmol),

t .

o e, Pl A rull G TRhe (RS GO TRraphy guing
witlC8 @nle©H/CHLG, 10 ghveuS7 nig (5{2@@) of e fsed hase oﬁﬂm\tﬂa}e carqpauind.

el ol SR S T D B pEGRR

spe@thirﬁrthq F3phyz ESDIMLIRI5 my (110% of the free base
of the t?ta?e conpound. Dissolve the free base in 3nL

ether and add 0.8 nL of 1IN HClI. Immediately dry to

give 305 ng of the titlt und: maSS spectrum

(ion spray) niz —472(MC§(a—ﬁ§%anpl e 4
B—(Z—Z4F[I2£(@I4QDﬁhﬁwbher&})[@n(eﬂmy@ﬁphtﬁalen—l=ﬂbxﬁtﬂh@ﬂ%)y}Fﬂﬂlﬁyl)
noxy] -napht hal en- Jﬂ]n?gochl Charge a 100

round- bot t om f 1 ask v@%@ﬁ ydroc %ﬂ -fl uor o- phenyl) 6
25

met hoxy- naphthaggiiﬁé oxy
hydrochl ori de (

CH2C12 and cool to O(ﬁﬁunder
(2.90 mmol) of a 1M CH2Cl
moni tor the reaction by ES erg stirring for 1

hour, pour the reaction ©nto a ¥ol d saturated sol ution

of aqueous sodi um bicarbonate and net hyl ene chl ori de
(150 m.). Dry the organic | ayer over sodiumsulfate WO
200@6@5@1@%&&5&%@&5&9@@%@& 6-mefhofHd - [Q%Cﬁﬁérfcﬁﬁ §-y1/thoxy)-

vacuo. Purify the crude product using radia
Pheéwﬁmb@ﬂbpi%yleﬂsm K?n@9 g ?%H@I%INBM@Hlezenzon@pmm acid

3 h e title c
(2'7ér% 6 Z?)g (r?%é?)h@a r gc ( taPe l t gDy Q ngglﬁﬁexgrp%g sphine
(244 hthG.’BS [ mmEI)Z&esﬁmh ﬂtldnﬁxib (|7 m@sg ij 15 szg eﬁrbbl) hd b&RomERI1@Y)0 mL) and
e -

heahat[%) ? 2 Aiteb#@ muwtss, ﬁﬂ@lnty |ambem%anwgru4¢aﬁh@wdéﬁm@eysoé¥@m
undél v RNEROYisdolv MM Gromethane and wash with 1N aqueous hydrochloric

}-ethyl)-piperidine

~Snt. anhydr ous
Add 2.90 niL
BBr 3 and

acid, saturated aqueous sodium bicarbonate, saturated aqueous sodium chloride, dry with
magnesium sulfate, filter and remove solvent under vacuum. Chromatograph on silica 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-Cl).

Example 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-difluoro-phenyl)-6-methoxy-naphthalen-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 mL,

18.0 mmol) and stir for 2.5 hours. Add methanol (20 mL), warm to ambient temperature



10

15

20

25

pi peridine hydrochloride O CIH G aPF (c) 10 Conbi ne
trifluoronethanesul fonic acid

WO 20080y - | - [ 4- (2- pi peri di n-1-yl - et hoxy) - PCT/US2005/000020
phenoxy] - napht hal en-2-yl ester (2.99 g, 5.70 mmol),
2,4-difluoro-benzeneboronic acid (2.70 g, 17.09
nmol ), pall adium(11l)acetate1¢0.13 g, 0.57 mol),
tricycl ohexyl phosphine (240 ng, 0.85 mmol), cesium

and denmive delveit. utdegyachim? Disavble) in alidhi@oeitand withe fhifGnwh )of

nd 15 heat at 90C. After 10 mi nutes, cool to anbient
me%éﬂ%‘eﬂﬂ&twé,‘mfh 1AfwRicd AQUGOURBEIR DGR RRate AR dPM R kRNt under
va it WyGailde HifHi AOBLRAAGI AVhBRE et goﬂd\{oangﬂle $ree base

hydrochloric acid, saturated aqueous sodi um
of the title somavend. sRissalue te fregbesnin dddiromethhe/metenolingd 1M

i.th esi ym fate, ,filter and renove sol vent
iy SRR et PP ot o R oS Cuis e 2.68 &
9264)CIT IR Qi SHApRMAE kRS Spectlidht § Irogen
( ch)l orti de in e?ﬁ{élr (10 e)C 20 %@%’f@g%i’%@g]%%@ gf
the title conpound: nass spectrum (ion spray) m z=488

(Md). Exanple 6 6-(2, 4E? Eilggro-phenyl ) - 5-
[4-(2-piperidin-1-yl-eth = noxy] - napht hal en- 2- ol
hy(@r{del2l @r5-Défluced phersdpb-neethoxy-naphthalen-1-yloxy]-phenoxy} -ethyl)-

1-(2-{4-[2-(3,4-difluoraq-phenyl)-6-nethoxy-napht hal en-
1-yl oxy] - phenoxy} - e?WTlshpﬁﬁ%%tPF@PH%e hydr ochl ori de

(3.00 g, 5.70 mmol )i p-diohl oxronet hane (90 nlL) and
cool in an ice b@m bo tribroffide (1Min
di chl or onet hane, m_, Rg, O gm)l S
hours. Add methanol (Z8Hnl),
tenperature WO 2005/ 073204 p€
renmove sol vent under vacuu =
di chl oromet hane with a m @i met hanol and wash
wi th saturated agqueous sodi um bi carbonate and renove
sol vent under vacuum Crystallize wth ethyl
acetainBir tiheoaiElnafRfonid dciE6-nifldx§- 1L ﬁl-@'—ﬁﬁﬁeﬂicﬂﬁ- 11 f188hoxy)-
base of the title conpound. Dissolvé the free base in
pPhegpxYireapbhalanatrsl estar g, 4% mmwl), 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 IM hydrogen chloride in ether (1 mL) and remove solvent under vacuum to give 140

mg of the title compound: mass spectrum (ion spray) m/z=490 (M-Cl).

Example 8
6-(2,5-Difluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenoxy]-naphthalen-2-ol
hydrochloride

Dissolve 1-(2-{4-[2-(2,5-difluoro-phenyl)-6-methoxy-naphthalen-1-yloxy]-
phenoxy}-ethyl)-piperidine hydrochloride (133 mg, 0.25 mmol) in dichloromethane (5
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5 hydrogen chloride in ether (10 nL) and renove
sol vent under vacuumto give 2.68 g (92% of the
WO 2aos@7204rpound: nass spectrum (i on spray) nl zedi6S2005/000020
(MdA). Exanple 7 1-(2- {
4-[2-(2,5-Difluoro-phenyl)-6-nmet hoxy-napht hal en- 1-yl ox
y] - phenoxy } -ethyl)- 10 pipgridine hydrochloride F G
~CIHO OF Conbine trifluoronethanesul fonic acid
ij3 0Bt m?%cé sztﬂ aﬁ% add l%“rBh Hitdorhidd (18t Hok¥loromethane, 0.76 mL, 0.76
phenoxy en-2-yl ester (154 ng, 0.29 nnDI)
mn@])5-1att slowdy wphnmg/hmbmntjnmq;elamrd 01§ 181®arsguerch8gth saturated

aquE kol f SRR PHBRIAT. 6) OaviF dbEnE) e BB At fiter

andlﬂﬁl’cﬁhéﬂ)gra & GARIIRY g¥l With Bichlbkeh&HBidNABBakdl rdiktires3 Tdtbbine
mmol ), cesium fluoride (400 , 2.63 mmuvol) and

frao@@g@ epriteiningeroduai add 1M hydragen ¢hderidean edwo(l miy and rpmove
sorfbiufocs S8unt BB g (SSRGS B L AR TR e on
spr8b yk=478 ®@CD).fi | ter and renpve the sol vent under
vacuum Chr omat ograph the crude m xture on 20 silica
gel wi th dichl oronet hane/ net hanol m xtures, conbine
fractions containing progiglyle @#dd 1M hydrogen
chloride in ether (1 nL) and renove sol vent under
IvReiduio-Metlgixy - (340 5- trifjuab-phiveyl)-haphthdenrboloxg]-phersy } -ethyl)-
spectrum (ion spray) m z=490. (M ). Exanple 8 25
6-(2,5-D fluoro-phenyl) - 1{’9{0%%6 pi peridin-1-yl -ethoxy)

- phenoxy] - napht h n-2:0b. _h dr ochl oride Dissolve
1-(2-{4-[2-(2, 5- di fNuoro- ) 6- mgt hoxy- napht hal en-
| -yl oxy] phenoxy hyl ) - prpergi ne Bchl ori de (133
ng, 0.25 nmol) in dichloronethape ( D 2005/ 073204
PCT/ US2005/ 000020 -18 i) ) ' 'Ee bath and
add boron tribromde (1M iR d Or oret hane, 0.76 L,
0.76 mol). Let slowy ®armto anbi ent tenperature
over 18 hours, quench wth saturated aqueous sol ution
of sodi um bi carbonate, dry organic |layer with

magORsice fkkit {vadheasififibdoin@thanesulfonic acid 6-methoxy-1-[4-(2-piperidin-1-
yl-ethoxy)-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 g, 7.6 mmol) and purge with
nitrogen. In a separate flask, charge palladium(Il)acetate (34 mg, 0.15 mmol) 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 chloride, to yield 720

mg (93%) of the title compound: mass spectrum (ion spray) 508.3 (M+H).
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and chromatograph on silica gel with

di chl or onet hane/ net hanol m xtures. Conbine 5 fractions
wa@oemsarszag product, add 1M hydrogen chl ori de PoT/@51065/000020

(1 m) and renove solvent under vacuumto give 108 ng

(83% of the title conmpound: mass spectrum (ion

spray) mz=476 (MC). Exanghe 9 10 1-(2- { 4-

[ 6- Met hoxy-2-(3,4,5-trifluoro-phenyl)-naphthal en-1-ylo

xy] -phenoxy } -ethyl)- pmi,pghidijge OF GI OF F
Charge a flask with trif Sbﬁlkgkﬁanesulfonic acid
6-(B3dt N Oxifludrofpheagh P [Pe@igperidin-15/1-ethox y)-phenoxy]-naphthalen-2-ol

yl - et hoxy) - phenoxy] - napht hal en- 2-yl ester (800 ng,
1.52 mol ), 3,4,5-trifl BB‘%?ER’Zéﬁe boronic aci d (804
ng, 4.57 mmol) and cesiumfluoride (1.1 g, 7.6 mmol)
and pur]%e wWith nitrogen. In a separate flask, charge

pal Piagp ﬁ(lr(lfl)%c[@rm@@ow@-(&&,ﬁ—cr.ifnmwmbﬁn)yl)lamhthalen-l—yloxy]-
| ke e
b DTSR B8, A Loy Bl T g R U ST ga 2

HCuimdgthem(l1t4 mben. Sframol) @lndir"gmtteﬁ%ate iﬁd thdube [ﬁ@bh‘e}tgéore(s:idue Iin

o] uti 1o e_20 sol jds anc unge into an oi |
mefiSleie ¢Bbride (13 s aud S biron 5t hBuiA BT 4 Evaeldropwise at
°C frhddr @fird2h OB ﬁlaﬁieé(ﬂ%\z%tﬁﬁ%ﬂ?%héﬂs%oéﬂ% %i@gﬂbéﬁ‘zﬁ?é ¥ffer'43 minutes

nmet hyl ene chl ori de. saturated aqueous
andgxdiiagtwibh oettydenstab]orslep &oatantrathy the ofgabtodryexradd purify the residue

concentrate. Pupi esi due aqver silic el.,
ovef PR R Sffine ST %yt29E ekl P o et kg 954 me
(80%) oY itted flee/Rdde ofhe(tBR%bnPouhdeDiskIve t}féqm%%@éi§55 1.1 mmol)
spectrum él on spray) 50 25 WD 2005/ 073204

_ .3 (MtH) .
in epy} pcgtoie @6 pogod gther (1 miy néﬂ@ E%/I)HCI in ether (1.1 mL, 2.2 mmol) and

ol S | NS 2 LA Vel M ) e
of the (ile fdmp6ume tthass wp&:tfudy dobspray)fthizes 0HhevyCl).- napht hal
en-1-yl oxy] -

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

piperidine

SRR
e )
Yo

Using the procedure demonstrated in Example 9, react trifluoromethanesulfonic
acid 6-methoxy-1-[4-(2-piperidin-1-yl-ethoxy)-phenoxy]-naphthalen-2-yl ester (800 mg,
1.52 mmol), 2,3-difluorobenzene boronic acid (720 mg, 4.57 mmol), cesium fluoride (2.1
g, 13.7 mmol), palladium(Il)acetate (34 mg, 0.15 mmol) and tricyclohexylphosphine (64
mg, 0.23 mmol) to obtain 622 mg (84%) of the title compound: mass spectrum (ion
spray) 490.4 (M+H).
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phenoxy}-ethyl)-piperidine (720 ng, 1.4 nmmol) in
net hyl ene chloride (15 nmL). Add 2M HO in ether (1.4

workgos@7804mol ) and concentrate in. vacuo. Di ssPCT/@S1008000020

residue in nethylene chloride (15 nL) and add boron

tribromde (0.53 nL, 5.6 mmol) dropwi se at 0 C under
nitrogen. Pour into cold satppated aqueous sodi um

bi carbonate after 45 minutes 10 and extract with

met hyl ene chl ori de. ConceBtdmle 12he organlc | ayer and

D Sotp Dl SRR E g Gmiseinlo o eorD eapey] aptagin 3o

(80% of the free base of4leybiilid € conpound. Dissol ve
the free base (554 ny, X § in ethyl acetate (6
m.) and ether (12 ni). Add 2MHC1|n ether (1.1 ni,

S 2 L e Al IR SR B 5B A

pheifyl}- B&né&&iﬁnﬁ%ﬂiﬁ%ﬁﬂyld&?ﬁ%h&ﬁ@?%kéh‘?l)(p@éihd%&%%ﬁi il .27

mrﬁgﬁ(zﬁw%a@ i) et 61 émlma 9 m%@n@@omam@m&eéﬂﬁﬁzm x4 nmol)
to Fﬁrggﬁ c%%ﬁ?r \ eﬂﬁ%tﬁtl{’&ﬁ?}éd&%dn&@s'\ggp&n{% Eoﬁ: e%rgy)Z& 6l%? M%l)

trifluoronethanesulfonlc acid
6- met hoxy- | -[ 4-(2-pi peridin-1- yI ethoxy) phenoxy] - naph

t hal en-2-yl ester (800 np22 3ol ),

2, §
Ce’g g4mtif ﬁg@ggaﬁgﬂxeﬁgg%&h@@ﬁ Wemylo&y? > ph&BRY ) -ethyl)
paIIadlun(II)acetate (34 mgmi@HEB nnol) and

tricycl ohexyl phosphi ne (Q§ ng, 0.23 nmol) to obtain

622 ngy (84% of theN]tte und: nBss spectrum (ion
spray) 490.4 (M+H) . WO 200 04 PCI/ US2005/ 000020

-20 Exanple 12 0

6- (2, 3-D fluoro-phenyl)-5-] i pery dip- 1- yl - et hoxy)
- phenoxy] - napht hal en- 2- ol loride 5 Using the
procedure denonstrated iTo =10, react

1-(2-{4-[2-(2,3-di fl uoro-

Using the procedure demonstrated in Example 9, react trifluoromethanesulfonic

acid 6-methoxy-1-[4-(2-piperidin- 1-yl-ethoxy)-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(Il)acetate (145 mg, 0.64 mmol) and tricyclohexylphosphine (290
mg, 1.03 mmol) to obtain 3.3 g (100%) of the title compound: mass spectrum (ion spray)
490.3 (M+H).

Example 14
6-(3,5-Difluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-phenoxy]-naphthalen-2-ol
hydrochloride

Using the same procedure as for 6-(3,4,5-trifluoro-phenyl)-5-[4-(2-piperidin-1-yl-

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 mmol),
2M HCl in ether (7.9 mL, 15.8 mmol) and boron tribromide (3.7 mL, 39.2 mmol) to give



phenyl ) - 6- met hoxy- napht hal en- 1-yl oxy] - phenoxy} - et hyl ) -
pi peridine (622 ng, 1.27 mol), 2MHO in ether (1.3

workgosa7804mol ) and boron tribrom de (0.60 ni, BCHURI005/H00020

to give 309 ng (48% of the title conmpound: mass
spectrum (ion spray) 476.4 (MCl). 10 Exanple 13 1-(2-
21-

4-12-(3, 5- D| f 1 uor o- phenyl ) - 6- net hoxy- napht hal en- 1- yl ox
2.6 ] (6p%e 0D/ title-cdkdiyolnd aférslidadieh ehro@aiogfapEFI.GnEss spéctrum (ion

Ugi g theﬁi{ocedure denonstrated in Exanple 9, react
Sprayp A b hanesul fonic acid

6- met hoxy-1 -[ 4- (2- pi peri di n-1-yl - et hoxy) - phenoxy] - naph

thal en-2-yl ester (3.5 g, 6.67 mol),

3, 5-di fl uor obenzene bor ofixemakild (3.1 g, 19.6 mol),

cesy | uoride . , . 60.4 1),

T A POt 3 B Brniaehii 1O T rwspYengg-naphhalen-2-o
tricycl ohexyl phosphi ne G%%Ebchl&i»del- 03 nmol) to obtain
3.3 g (100% of the titleée conmpound: mass spectrum (ion
spray) 20 490.3 H)\/ e 14 6«3

, 5-Di fl uor o- phe I) E
[ 4- (2-piperidin-Is Hhoxy phenoxA apht hal en- 2- ol
hydrochl ori de 25 USI ng the _sane _pragcedure as for
6-(3,4,5-trifluoro-phenyl) I -piperidin-1-yl-

et hoxy) - phenoxy] - napht 9 hydrochl ori de salt;
react 1-(2-{ 4-[2-(3,5-di fI uor o-

phenyl) - 6- met hoxy- napht hal en- 1-yl oxy] - phenoxy} - et hyl) -
p|per|d|ne(38 7.9 mol), 2MHC in ether (7.9
L, Preparg Orfwt- Plfamowbﬁ@d) §1I#62-pinedidine Byrethoxy)ghenoxyl-

@_-’

10 10 S5O SN ATED T BROTILOTRIER b1 7
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of thdtideradrapeudh yhasyBpectsipe o spray): arz=45p r(mtcl)476 3
(Md). Exanple 15 5

6-(3,4-D fluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)
- phenoxy] - napht hal en- 2- oll’reparationZ '

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

g
2 2
Cy T
~0

Charge an oven-dried 250 mL round-bottom flask with 6-methoxy-1-tetralone
(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 (6.5g, 68.1
mmol), palladium acetate (76mg, 0.34 mmol), and racemic BINAP (212mg, 0.34 mmol).

Heat the solution to 115°C and stir 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 material is used
without further purification: mass spectrum (ion spray) m/z =267(M-H).
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hydrochloride F G~ F CIH O HO Prepare
6-(3,4-D fl uoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)

wo phvsnoeyd 10 napht hal en- 2-ol hydrochl ori de i nPer/E2ZM®000020
simlar to Exanples 7 and 8 to provide 1.79 g of the
title conpound: nass spectrum (ion spray): mz=476
(MCl). Preparation 2
4-[ 2- ( 3- Fl uor o- phenyl ) - 6- met hoxy napht hal en- 1-yl oxy] - p

henglissol¥e A(3- ﬂﬁox@t}ﬁfeﬁg&féﬂrn@ﬂﬁ@ﬂy -Aipnerh1ER-ds 36¢, (1% 5 6nmol) in

round- bottom fl ask w - met hoxy- 1-tetral one g,
N-mpthyl-drayrrojidimede (INNED (Lndk) and addsgdinm ydsisiel (§@0m$h 0% oil

d1s§g1{% o% i?gtngrpufg 2 O{)o(os O{ng)é)efaiurf %%931 itémélgﬁ%} ?ourg]ala iS?HHlOIl is

addediy Tacmluﬂ@n(o(ﬁ 4%or@&nlalaehmiz Amipad sagingnia NMB( BmL) that has
and racem c Bl NAP_(212nyg,

bem"?ed (O ESICT ReAR I 06 2 615U fePd Eha roheont room
I
e S 1L 59 40081 L LA S e PR bop.)
Wash dﬂle:jm}gam\z eextrsa:tsi wwithn wated dnatféter thrbtgra phag tof ailioadelo 1Pur1fy the

cru@? l(gi { algglilgﬁ%l Ca‘j g&oﬁa%%é{n]?}\é&%g]gg gp‘#)ﬁ %%él Bg@%gﬁg%ampound and
usd withBut Fhrhtutifichifor AARRUBELtrubi(iSn SREGY thA! = BFLNERY. 25

W thout further purification: mass spectrum (ion

spr @Prgwazloﬂzalzmnd;botw Hogon ol 32045 FOP LBEE0D H00IREY-
el T ORI (il SR iy pesifte (3mb g At room

teni{iérzﬁummlld)Z il of ¥5AEkifilrbgedr peydaidd. i TH e ItyRlowly@d 2 mL of
and ad di um hydri de (500mg, 60% oi| di ngrS| on
conesnisatRe Sy ?uré& agi¢, oﬁhq @ﬁﬁ@feawm@ to ApRrexinaat¢ly ng apghgetyrns to

dﬁ? reSwhdtt §1Q8 stirFed 1%91 @% 59 TAOIH! b d ethyl
o ué)robenza dehytsje ? . " S . r %oﬂl %?rrﬁn ey
acettzita(IQOaSL')S atpbdiy th@en@dmtlwyei 85@ sodmm sulfam $iltier andrgmﬁmmate in
vac?it'o.s IJ?J%%I; fhie c?uocPe pr%gl?ct %E%%tracﬂ& cthromato graphy eluting with CH,Cl; 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

CrQ,

CH

LI

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,

(I,

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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tenperature and add pH 7 buffer (50nL) and extract

wth ethyl acetate (2 X 100nL). Wash the organic
wezdosacize4 Wi th water and filter through a pl ugpof/Us2005/000020

silica gel. Purify the crude product using radial

chr omat ogr aphy giving 2.50g (54% of the title

conpound and use w thout fgi?ther purification: mass

spectrum (ion spray) mz 1(MH. 10 Charge a 100
usﬂigfa{zc@dz %H cmﬁ?%@eny Sidl 4«7%1\4e01+1/01{2012 to yield 234 mg (99%) of
therfeq@rhalsmbﬁlhe l}tlylcompum nE@hd@hMéro@Bloﬁge b$ addingrtBl hl. afia 1N

tate room er dd 2 nL of

S PhOMABEIT somsnptreninr 6O Ay LB BNy 2da 2
m_ of concentrated sulfuric acid. The m xture warns
to apprOX| mately 40 C and returns to roomtenperature
where it is stirred for Edxampel7Dilute the reaction
Wi t t 100
or S Do AR s e BTt ey PG gt i 2ol
concentrate in vacuo. Phlydrfxghldg\m crude product using
radi al chronmat ography eluting with CH2C12 to yield
540 ng (22% of the title conmpound: mass spectrum (ion
SPr @hir aﬂ%nﬁ&uﬁ%&tommmlﬂl Ia(21©4@il(3lﬂ(18ro phenyl)- 6-

4-[ 2-(3- Fl uoro-phenyl ) - 6- met hoxy- napht hal en- 1-yl ox
meﬂ@mwpl}lthaléﬂﬂyﬂpqurmi@npw @hylhwe@@medwdﬂ@hlwdﬂ(m 1ng;

0. 4§HI|D§61%/§ éqﬁ)éer%f; t{olff()f{fggﬁir_%g ’ﬂ}%)ggxg K?g HW@?&IWIZ g’olutlon of

BBaydyidnonitor Mraasﬂ@dld;eESMSj ifteh yidlt-ing dor Bﬁ)om‘gpodi @ rehdtion into
n stir

a cgﬁdﬁge o (gfolpg%qﬁ)f? Eé}gﬁglllgastqa %gg;sog!a Utgln methylene cﬂlorlde (150mL).
Dr§ ﬂﬂquige&ﬁéﬁbély&%d%% Eé(ﬁhﬁesuﬁﬁfére&lﬁ Qbﬁéén&@te(ul- 3§CLJ59 ’PuQif}7 @16 crude

and Stir the reaction y
prodeetatsingrradial ﬂlrnmamglr@h& e&;thmgwdi@q 4%d\dhOW¢H2 @aglw 1ﬁ9emf; (63%)

e, (lx extract the

of ﬁ’@‘i’%eg @%% %ﬁ{ r ér and, Onr% tgﬁ Ps’(iff) éh.lo?%er ?aﬁ&ytqﬁlglr{;grou%gﬂ‘ of a
1chonncm2m@>1aaa§/ ﬁlZWCﬂP@ﬁ/(iéﬁ%@%/b Q0HO268(M-ZP. Usi ng

radi al chronmat ography eluting with 4% McOH CH2C12 to

yield 234 ng (99% of the free base of the title

conpound. Form the hydroghlaridgsby adding 0.8 nL of a

IN HCLl in Et20 solution? 1SS spectrum (ion spray)

m z = 47[-BeaG)xy-5(Eflanpl-phehyl)-naphthalen-1-yloxy]-phenol

gl
- OI 98
BnO

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 the residue by adding 10% ethyl
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6- (3- Fl uor o- phenyl ) -5-[ 4- ( 2- pi peri di n-1-yl - et hoxy) - phe
noxy] - napht hal en- 2-ol  hydrochl ori de Charge a 100niL

wo oms@7izet t om fl ask with PCT/US2005/000020
1-(2-{4-[2-(3-fluoro-phenyl)-6- 10
met hoxy- napht hal en- 1- yl oxy] - phenoxy} - et hyl ) - pi peri di ne
hydrochl ori de (245ngy, 0.48m4p0l) and cooled to 0 C
under nitrogen. Add 1.45nL of a 1M CH2Cl12 sol ution of

acdtite 3n BednBV600 L) thebth@acolian Filker Esd Piﬁ thé&ES187 tosget 103 g‘ 8100 %)
for 1 hour, (gour the reaction into col d sat urated

of GHrElOH-L-dbiana.4sdhydien2Ei- @@*ﬂ@ﬁm&omd net hyl ene
hl
ol PGl hemoRde (I 038 fop) P Blfion SEG b Hgtony-
2 2pahbmm¢ 3148d1hgdrbaZH—ahplﬁhailemFﬂtcmgr(ﬁ($31g h(E5 ?tdl)ng gmtlhdnollexb .3 L). Heat
13 the free base
eGSR, RPRES FFG R AT ATe 08 ndyd ARy (540
ml19; ddaed (33L) Qﬂﬁ é’cgl td ﬁ‘ O@E@thﬁﬁil AN Fllf@?%ﬁ% gﬂﬁtﬁE 5311 to obtain

ion spray) Cl). Preparation 3
15215;[(%2 %ér@fﬂbmyy@xy-&&frbmofrmpbtﬂle}w’r1)91napht hal en 1 yl oxy]

|
A8 sod i PR o R ATGPER PP R aptosiin o ™)
6- b@ﬁ@ﬁbk\_g&iz%omo@ﬁﬁhtﬁaﬁﬁ 1901 (@7@% 054 mdl) inAHRR0 DF aﬂd‘% LAdd

over 1.5 hours. Add sodi um t hi osul fate

me@@lﬂ&ﬂmlmyl( chieriga (¢ 7elqlehmieDiaver 2 aurutemanst sti the, readion for 1.5
e
o ko 26 7 Rl bkl SRR F00BE Sig A BP0 gl Separace
thedaganamd ¢xaye tiss aguaets La@@rh;yﬁqtthpk%e&tﬁj(SO?\fnﬂt <2 bdamﬂilﬁe the
I yti d .Dr t ium sul fate i
ored8irdair st i bone otk BSCWET Fenadert s)liaa diig and
contefirt WY{Jac\ﬁQ A05/afr8e %1&%@%%@89@@0@@&9@@@&%‘% hexane (1L)to

acetate in hexane (600 nL) td obtain a sol
obtaing wlig. tﬁhberswlaﬂdtllﬁcsolg‘éwﬂhoglugnf( (200 n@@ X %ﬁnd dry the sohd to get

176 R e R TR S DS Bt BRI e

a s QbutbimnmethateshE#odiylaoXlys-benzyloxy-2-bromo- naphthalen—l yl ester (10.0
?(29% dlbro - 3, 4- di hydr o- 2H- napht hal en- 1- one 2058
uwepm&orwc e 10.2igay 2.9 snmela, sodimpersbennte (7.8 g,

73 gg%ﬂ?%%ﬁéj %tf(a%%énﬁfé%flphgﬁ)hﬁrﬁ:%ﬁl'a&’iﬂnf'@).(g #1284 bad) 1 ARk ture of
toluene (300 mL), ethanol (60 mL) and water (40 mL). 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 step gradient of methanol/dichloromethane (0 to 10%), to obtain 10.1 g
(98%) of methanesulfonic acid 6-benzyloxy-2-(4-fluoro-phenyl)-naphthalen-1-yl ester.
Dissolve methanesulfonic acid 6-benzyloxy-2-(4-fluoro-phenyl)-naphthalen-1-yl
ester (5.2 g, 12.3 mmol) in SM sodium hydroxide (12 mL, 60 mmol), THF (86 mL) and
MeOH (86 mL). Heat to 50 °C for 1 hour. Cool and add ethyl acetate (100 mL). Wash
the organic layer with 1N HCI, saturated sodium bicarbonate solution and brine. Dry with
magnesium sulfate and concentrate in vacuo to obtain 3.4 g (89%) of 6-benzyloxy-2-(4-

fluoro-phenyl)-naphthalen-1-ol.
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m.). Add H20 (3 L) and cool to 3 Cto obtain a solid.
Filter and dry the solid to obtain 152 g (92 % of
WO 28/023200XYy- 2- br ono- napht hal en-1 -0l . Add sodi BOT/US2005/000020
hydride (24 g, 0.6 nmmol) portionwi se to a solution of
6- benzyl oxy- 2- br ono- napht hal en-1-0ol (179 g, 0.54 nol)
in THE (3.0 L) at O T. Add -2®% net hanesul f onyl
chloride (47 nlL, 0.61 nol) over 45 minutes and stir
t he Adsbodiven hydnide(480 negil 8 nanol) ntGCa sAbitios of bienzyloxy-2-(4-

AR BRI SR RSB o

a selultmh oﬁ@&llﬁﬁ@ae&lﬁﬂﬁeﬁﬁdexgm @9'1‘1?1'1169 ify NMP @3(9&[‘4) 6t 163Y°€Y Sleat at
with brine gnesi um

16% Lﬂ:ff%"t ]ehoqr, Cpékmﬁﬁdd%@gﬁb@iﬁm@t =ﬂ \l/@mld Ad’d fliethyhetber (1 L).
Se z?gte the ga‘;lbl:gtag%f r\{&%gﬁl El{oé?aqglgo/q._sq% |w1ﬁccﬁ£tﬁg/fﬁher S(g %@B\H}lﬁ)h Combine

thet pargo @y@@O Orymivitlx miapnesiuin dulyate bed s@ldedtrite ifRicuo 1 Thrdinatograph
nethan sulfonic acid

theefeﬁéﬂg or 8>'8§P 2EOSONHBR RAHRE A Batenial witk a siep gradigssf methanol/

dicRRIrbaB@sHe¢ {01 1098Y%b bbtain 2.9 g (70%) of ]
6- benzy! ox§/- brq?m) naaént Rl on Ofo 18 benzyl?’iy2(54 Jluoro-phenyl)-

nalﬁﬂhademﬂO{l?XYHEﬁZaldﬁiUplhenyl boronic acid (10.2 g, 72.9

Vot P, SR ERRAET B mbof fomtinte So8lolof B i uhinyL o7

mnhal) Andvit{6-beezyddxy-20-Fiabtte QRphihhlenet YRR Lbeﬁ&&ld 0
nd wat er (48%n)1(_y -@4Heat tﬁlgenélnﬁxt ire at gl % éﬂyheato C

ang, i3 1oqey qul%?ﬁ@uﬁ for &2 howe. é@ﬁ&% (Q@rfnLhﬂlbL@Hz@z f)lé)@ k).
b4 AR U IS SR W e

orgBnig layer$y dryreithesagnesisml dubfhe mrld:onmm&atetm ati€ud 1o oBAGUD.88 g

RPur i .he residue over silic ting. the

(73@%t ogfrt?{%ﬁag\ﬁc?rﬁp%ur@f JPas§ SRRt O ? 8’? spray) m}'lz-43 .1 (M-H).
met hanol / di chl oronmet hane (0 to 10%, to obtain 10.1 ¢
25 (98% of nethanesul fonic acid ‘

6- benzyl oXy-2- (4-f | uor o- dixamply 1&apht hal en- 1-yl ester.

R LT A R ————

(5 2 g, 12.3 mmol ) in 5M sidtidimehydr oxi de (12 i, 60
mol ), THE (86 nlL) awm (86 n.). Heat to 50 C for

1 hour. Cool and o ate (100 nL). Wash the
organi c |layer w rated sodicum
i 30 nagnesi um

bi car bonat e solutlon and bn e. Ory
sul fate and concentrate in >

of 6-benzyl oxy-2-(4- fluorg
WO 2005/ 073204 PCT/ US208)4C 2L
hydride (400 ng, 10 mmol) into a solution of
6- benzyl oxy- 2- (4-

QbtYain 3.4 g (89%
) - napht halen- | -ol.

Dissolve 4-[6-benzyloxy-2-(4-fluoro-phenyl)-naphthalen-1-yloxy]-phenol (5.20 g,
11.91 mmol) in DMF (60 mL) under N; and add NaH (1.43 g, 35.74 mmol, 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 CH,Cl; (3 X 300 mL) and then combine the organic layers.
Dry the organic layer with Na;SO, then filter, concentrate and purify it by flash column



fl uor o- phenyl ) - napht hal en-1-0ol in NW (40 nL). Add the

above al koxi de suspension into a solution of
wd2d0s500320benzal dehyde (2 L, 19 mmol) in NVP (BOT/IEI005000020

165 C. Heat at 165 C for 1 hour. Cool and add buffer

solution (pH=7, 10 nL). Add diethyl ether (1 L). 5

Separate the | ayers and waskhpghe aqueous | ayer with

di et hyl ether (2 x 200 nlL). Conbine the organic

chrdrmaytefaphdl (3ilivd §d1, (ragRROIHMNILIOTRT 16/ B Miv)CCHCEN @hve 6.9g (99%)
vacuo. Chromatograph the residue on_a biotage colum

of the tigle Rympaediarass PRACWM GomsraY G = ehtMBH)-met hanol /
di chl oronmet hane (0 to 10% to obtain 2.9 g (70% of
4-[ 6- benzyl oxy- 2- (4-fl uoro-phenyl) -
napht hal en- 1-yl oxy] -benZixladgiyt®e. 10 Add 18M H2S04 (1

5 67(21 %%qrgr@ﬁéylg SO[QVX‘ZSp?perPchr?- 1ay1S lolilctyB pﬂenoxy -na?p%tlga}en- -ol

4 [ 6- benzyl oxy-2-(4-fl UQE(;%@&]@&Y&Q napht hal en- 1
-yl oxy] - benzal dehyde at C and stir at room

tenperature for 12 hours. Add H20O (20 nL) and CH2Cl2
(1 $_@n t ) .
| v ive A RSy PR A S B bl RAUE By
pheh@ye-sthyDfpipasidite (Getgg eldi. @hmsndl ¥ mtMe@HATHB (ROONhE.at/e=1/t) under
v ai . 88 15 73% .of the tjtle
10 N KBl B hepLant hentresie §b 45 HniEe st Seiyfgeaction
mixEr8Fot RvEhds Hrehiifer out the Pd/C Remove the solvent and purify the re31due
6- Benzyl oxy- 2- (4-fl uoro-p HZN ht hal en- JP
by mbhen@hgx}mategnayh}) (silppiaget, |2d$%eMF(% Q10/1v/%)/ CZ@Clz) to give
2 9%%% yf éjfyfref bage o g riye CR%‘R;‘?PS“‘ AP kanEAree PSS 2%y g 641

mmoBHﬁ@Illz(fl?(m ML), ahd 81 ifTRl7g 9 RMEHCEQ10%AL, E’O%ﬁn N20), and
and add NaH (1. 43 g, 35.74 mmol, 60% ). Stir the

15  stir gl aglitoon fopd OGnibutesuRsmave tmmmi\teetrwe]eatadneed pressuseckohd at 40 °C,

2-chl oro- et 25 salt (3.29 g, ..
overftiy it S eyt ot CR9 ettt f10e emeiPgnpsy Dasigim Gon
sprayh gy zadabgmabarch300 m). Extract the aqueous |ayer
W th CH2Cl2 (3 x 300 nl) and then conbine the organic

| ayers. Dry the organic layer with Na2SO4, then
filter, concentrate and ggr! wmh% by flash colum WO
2005/ 073204 PCT/ US2005/ =26
20 Trifluoromethanesulfonic acid 1-[4-(2-azepan-1-yl-ethoxy)-phenoxy]-6-methoxy-
naphthalen-2-yl ester

Shae!
o)
O O 0SO,CF,
~o

Add sodium hydride (18 g, 0.45 mol) into a solution of 4-benzyloxylphenol (41 g,
25  0.20 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 into 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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chromat ography (silica gel, 0-4% MeOH NHAOH (10/1,
v/iv)/ CH2Cl1l2) to give 6.5 g (99% of the title

W@oopom2d4d nmass spectrum (ion spray) mz = 548pGr/(8ob§/000020
Exanple 19 5
6- (4- Fl uor o- phenyl ) -5-[ 4- (2- pi peri di n-1-yl - et hoxy) - phe
noxy] - napht hal en-2-ol hydroehl ori de Dissol ve
1- (2-{4-[6-benzyl oxy- 2- (4-fluoro-phenyl)-napht hal en- 1-

pres\éh%%](%ﬁ%w&lr eJisvblve-thé BR fih Qﬂh@?ac{egh{e:)g@o naL) ﬁa Iﬁémélkl (500
in Me THF (200 nmL, v/v=1/1) under

mL)( @\cBBargmom% f@m@ﬁe&@% anb8% mmd) Ml padladipm thmfbon (W& 9.4

munf ok R B sy St et "B Pel I Fplle b0 ¢ 159

molh @ad guladilby dﬁcﬂaﬂ‘mﬁ (COROoEtHgODP Heaf Sic |rd:abﬁo@ ﬁhxtu?e BYS0
MeOH NHAOH (10/ 1, v/v)/ CH2Cl2) .to 8| ve \([:1/ (54%
mm@feSt Fidter thesupepsionghrqugh apadiod celétmaa Rlte mta §t=hy cefaie (500

i T8 0tARE ol ven it rly3d pTERRNGY abadd RaLECIOBIR D iuB e
mixiErestitlr ethpleacsleutS00 mlf)amd kOparatelsyess. Westothe orgemic layer with
und d. at C, . .
satuF e AP DI DU IO 20 ) PO gesiupsuliagg, Bler
and %%%%ﬁ%mﬁ@l&n&pe&hew;% ke tS@v @8] oM6Z %) o#a822zepan-1-yl-

Preparation 4 Trifl uoronmethanesul fonic ‘acid
ethOIC}[)'zPh(ﬂzO azepan- 1-yl - et hoxy) - phenoxy] 6- met hoxy-

233%%@#1%3{ g%%g'l(o%g'tl%m é)me)ﬂrg? (%Pgﬁlgfeggfg Cg9;6 ﬂé}%gl) 4-(2-
azeplal 3L ﬁih@xv) plieend(3 1( 139 mmal), dhpBér trohge @PE, 189 mmol),

2- (hexapet hyl enei_m no) et hyl chl ori de hydrochl ori de 4
potaﬁsm@n gg%%:/ 5 gl & 1 hqgglg)]é@)éd Rzljldlgﬁ zﬁ;@t WE)reaé:{lolg mixture

to réf‘i’l?)pfdr %%%ﬁﬁt o6t aﬂde@ﬁerttﬂe RO%GuE Hith3Q1ifE AMdlchiste Wltlﬁ%éthanol and

the solution into ice and water. D|ueW|thety
methykena thlo(ie SUAMLaVEV selparx Etveporhtayel'vsnt @dyr teldecadrxgeﬂsutc and

| ayer with nesi um.sul f er on
cnrqsFE-4th ik a5 doard s b e BEeBoR5st A3l aradient
of ni¥tB&FIMIEch] GroficHRn® (W10 ) to det $9 I(xw%§ be1-92[4i(D-behAWdxy-6-

acetate (500 nmL) and nethanol (500 nli). Add ammoni um

methgryraprhthalen Ly/loxy) pheniy)l-eAnd) -peapeBeli um on carbon (10

9. Bisdolve 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 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 ethyl acetate (500 mlL) 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
(97%)of 1-[4-(2-azepan-1-yl-ethoxy)-phenoxy]-6-methoxy-naphthalen-2-ol.

Add trifluoromethanesulfonic anhydride (7 mL, 42 mmol) into a solution of 1-[4-

(2-azepan-1-yl-ethoxy)-phenoxy]-6-methoxy-naphthalen-2-ol (15 g, 37 mmol),
triethylamine (20 mL) and methylene chloride (500 mL) at ~50°C. Warm the reaction
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nmol ). Heat the mxture to reflux for 30 m nutes. Add
ammoni um formate (100 g, 1.59 nol) and pal | adi um on
w@aoosom2040 g, 9.4 mmol ). Heat the reaction m RCTIUS2008000020
30 5 mnutes. Filter the supension through a pad of
celite and elute with ethyl acetate (500 nL).
Evaporate sol vent under reduged pressure and add water
(100 nm.). Dilute the mxture with ethyl acetate (500
mixfkeb t@RSbrs ERASRAErel VRS foriERdhr tahﬁlapfeqﬁaataﬁuﬂeat%m tﬂb*r@actmn
saturated sodi um bi carbonate sol ution
mixging toi-7 & Changask uine <20 fdt)e W tin th@rreacalnu t@v(aq@mtfmmrature

Sep%r%lfe\zl gt%te%l dv(x?arsh ed gr%gﬁjlg %ygeif\ﬁﬁﬁqéﬁ%t? (?%ﬁ%)l tﬂ%agrgona@ so?utlon (100
mL Qalhfﬂrihyd qm%fthe bfghﬁﬁ-lﬁydfﬁltmmugﬁbﬁﬁm hake¢) gilled indevalBbrate solvent
), azepan- 1-yl - et hoxy) - phenol (31 g, 13
undﬁaﬁiﬂd}wedcwswre Hrigamatqgraphghe 1@ W 3 silicagsl g@@mmlutmg the
ol EAEPRE Stcp Eradion LR IR FA A0 6 1000 Tk 20500
of tfiflhviermetheneseKoniuecid 1-f- (:Zehzdperlargd edidxwpphtrtobty]?ﬁ{tﬁmhimdy—
d15 t hyl ene chloride (500 nm., V/V = 1:5).
nap gﬁ ‘%ivent under reduced pressure and
chronatograph the residue on a silica gel colum
eluting the material with a step gradient of
nmet hanol / di chl oromethane (0 to 10% to get 19 g (43%
of 1-{2-[4-(2-benzyl oxy- 6
met hoxy- napht hal en- 1- ylog%fg%%%%%xy] ethyl } -azepane.
-2 g3qB \seDifluoro-phenyl)-6-methoxy-naphthalen-1-yloxy]-phenoxy}- ethyl)
1-{2-[ 4- (2- benzyl oxy- 6- et hoxy- napht hal en- 1| - Foxy - phe
noxy]-ethyl 2 0 azepane ( PFCRANC38 mmmol ) i n et hyl
acetate (500 ni) /agg (600 nL). Heat the
m xture to obtai/h aNc to room
tenperature. Ad ni um f'ag pa , 476 mmol)
and pal | adi um on car bon (2 g, Heat to
reflux for 30 mnutes. Add-Amm mte (7 g, 111
mol ) and pal | adi um on car g g, O. 7 mmol ). Heat
to reflux for 30 m nutes.OFiT™ t he supensi on t hrough
a pad of celite and 25 elute with ethyl acetate (500
mL). Evaporate sol vent under reduced pressure and add

\(’Vatﬁfssél%@%ﬂﬂ&romghhffésﬁlﬁﬁ% aﬁiﬁf-%@ ﬂeﬁgn-qt-ﬁiélthcﬁ9ff;@én%xy] -6-

and separ ate ayers e organi c
methpxhnaptthalen-d¢d/] seieli (@ad g @rfﬁbmamé) scsluun ifloorif@ (8642@@ 5.7 mmol)

and J 7 yigfiotebigitne BREREATLEU e To niphoh Hlad FoeySH RS i) ana
stir ﬂm{mmﬂm@eﬂﬂas dpayiueetablomsbeMpﬁmnim Bedi®t DBz N@PH hfidol),
len-2-ol. 30 Add trifluoronethanesul fonic anhg ride (7

and mic’:yqlr@eml)ospmpg (3 B8} %l 2 shmelp in dyypcetonitrile (1

under nitrogen for 10 minutes. Combine contents of both flasks and heat reaction at 60

mL) and somcate

°C for 15 minutes. Cool reaction and filter through celite and concentrate in vacuo.
Purify crude product by silica gel chromatography using a 1-3% gradient of methanol in
dichloromethane to yield 400 mg (98%) of the title compound: mass spectrum (ion spray)
m/z = 504.2 (M+H).
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(2-azepan-
1-yl - et hoxy) - phenoxy] - 6- net hoxy- napht hal en-2-o0l (15 g,
w@7Z008mud2p4 triethylamne (20 nL) and net hyl enBCT/US2005/000020

chloride (500 nmL) at -50C. Warmthe reaction WO

2005/ 073204 PCT/ US2005/ 000020 -28 m xture to room

tenperature and stir for 1 9ur at that tenperature.

CooI the reaction mxture to -78C and add brine (20
Warm t he reaction t &xaompia2knper at ure. Separate

b?ﬁc[%f(%?%@wl— vt FhreoiD) Caiitirs Bheth e alent b

organic |ayer wth magnegjdssopsetideate, filter and
evaporate solvent 5 under reduced pressure.
Chronatograph the residue on a silica gel colum

et RARAYS IC2rE et el p e SBauRs Gabndoiep- dony

pheﬁﬁxﬁ}ﬁdtlﬁﬁ)’l@idpaﬁ’ﬁef(f@’miagui D @ihel) ae dithloromethane (10 mlL). Coolto 0 °C,
4- (2-azepan- 1-yl - et hoxy) - phenoxy] - 6- net
ﬁ{(ﬁ -2z A3 nuielypand sty %Fgm@atgxe(fgr 1? mmutes Concentrate

in v%fM Hedigolve! thy LRap rpaaﬂx{am&ﬁm@%m@r@m@%ﬁ{ﬂpgl Ab®¥oron

phenoxy} -et azepane
tribDimige (Y78 g3 Bummol)eltrdmvuss ahd mng tcaboh temperature. Stir reaction for

th - .
15 o a0 PR SRS Ot PRt s bigarhpsts (10 mL) and
me@l@l?dlgm il Y O cf WY dBlorSméthah®, |cbmb%[édextracts and wash with water
| uor o- benzene boroni ¢ aci d (383 n? 4 mol )

and| satumts;d sadamritiearboratg. 5D yith gediusy sqlfafeof ilte1y apg peRcen(Tate in

vadyf BTG LRk pSBER, ABL 29144, AORER L eulchindln

dlcﬁloﬁoaldﬁffmb )io yieldBg6 &Ige(ﬁﬁ%)bf the ére(e bESG‘Kbt)thande S(mnpmai‘deDlssolve
under nitrogen. for tes. e conte

freqyich 1 Nk ERIOTOSPAROHES $05re MU0 G gy 19 Fjees and
contifitatd SabtiP o Hath 343 he's Ig M@? 8tGie E&hpSRdaREss Spectrum (10n spray)

concentrate in”vacuo. urity crude product by si

m/zre O h(MAEl).ogr aphy using a 1-3% gradi ent of nethanm
in dichloromethane to yield 400 ng (98% of the title
conmpound: mass spectrum (i on spray)

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

azepane

Shhe!
O
QC

Combine palladium acetate (33 mg, 0.15 mmol), tricyclohexyl phosphine (61 mg,

g4
F

0.22 mmol) and acetonitrile (6 mL). Sonicate the mixture for 5 minutes. Combine
trifluoromethanesulfonic acid 1-[4-(2-azepan-1-yl-ethoxy)-phenoxyl-6-methoxy-
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 acetonitrile (16 mL). Add the

sonicated Pd/Pcy; suspension to reaction vessel and heat to 90 °C for 30 minutes. Cool to



10

15

20

25

25 mz = 504.2 (M+H). WD 2005/ 073204 PCT/ US2005/ 000020
-29 Exanple 21

WG 20080(R04Azepan- 1- yl - et hoxy) - phenoxy] - 6- ( 3, 5- dP€T/U82005/0020
henyl ) - napht hal en-2-0ol hydrochl oride 5 Di ssol ve
1-(2-{4-[2-(3,5-difluoro-phenyl)-6-net hoxy-napht hal en-
1-yl oxy] - phenoxy}-ethyl)-azgpane (583 ng, 1.2 mmol)
in dichloronethane (10 nmL.). Cool to 0 C, add 2M

roofiGétnperditi¥e and feMTRbIeHARM o Aelitdnd %gb%?@@ E&tvﬁﬁte di olve

15 m nutes. Concentrate 1n vacuo. olve the sa
residpe i etihylaceiata (#Qmel) a6l wash withlsatwated NalICO; (1AddLp o?&@xarate the

tri j d 9.7 3. 5. r OPWI. ing to
v TR B D B 530, i i gnoca
in VoY, (Elﬁ&lﬁﬁdt@g}albﬂ HHeGeQd@NéP0a BB, comhﬂ %ﬁ&i% O]l with

bi carbonate (10 nL) and nethanol (10 nlL). Extract

metmql I d&hﬂ@pmana Heto T%6his giee €34 m&(ﬁé % thetle ppmpound:
Bg&mﬁg,gp%?{a% ?{,?d spA%i Wiy car bonate. Dry with
“So8rum sul Tater ti

tér, "and concentrate in vacuuo.
Purify by silica gel chrormt ography using a 1-4%
gradi ent of nethanol in _di ch: or onet hane to yield 366
ng (65% of the free base itle conpound.

S[aHglmz@p'anflr ?leéd%%@ pihenas@]isksdi aﬂiu%wgﬁé NEpfRfdieadt of

(0.8 nL) stir for m nut es and centrate
|n vacuo to yield 343 nthyd8g8Worgle title corrpound Mass
spectrum (ion spray) mz = 490.3 (Md). Exanple 22
20

1- (Ris{clvE 2-(0344p2003(4- aﬂm@r@hW))G-ﬁrdﬂlﬁix@%hthafémlh?lbﬁg'—
1-yl o ]- phenoxy} -et hyl ) - azeg)ane O/
phe ylé—élpq:%p 08t k %n(rg@ m;;’dlcblolcgnﬁhme) (20 ml). Add 2M HCl

AP, AG5E 15,88 B2 RSN 9 s
vacpd.nDilete, th€oasiduean diqhilcfrbnneﬁxam‘e(mhnbsmﬂﬂjdanet ‘aﬁ:h dltrogen Cool the
solujtlo[ﬁo 6%Ca WEI? %)rgterln 106:%t H}O XX&d BB (%Xé%/ L1L64 mmol) ‘Stir the reaction at
room temperature for 30 minutes and add the reaction mixture in saturated aqueous
NaHCOs3 (20 ml), 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 MgSOy, filter, and
concentrate iz vacuo. Chromatograph the residue on a SiO, column eluting the material
with a step gradient of methanol/dichloromethane (0 to 5%) to get the free base of the title
compound. Dissolve the free base in diethyl 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. Collect 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-C]).
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napht hal en-2-yl ester (787 ng, 1.46 mmol), cesium
fluoride (2.00 g, 13.2 mvol ), 3, 4-

waldosoarophenyl boronic acid (692 ny, 4.38 mol PCEOS2005/000020
acetonitrile (16 nL). Add the sonicated Pd/ Pcy3
suspension to reaction vessel and heat to 90 C for 30
m nutes. Cool to WO 2005/07§f04 PCT/ US2005/ 000020 - 30
roomtenperature and filter through pad of Celite and

evaporate the solvent. O resi due in ethyl
acetate (40 nL) and vvasl%—gvi&? £24 urated NaHCG3 (10

1-(2i{-[ 298 ddnarbephtig) - -y thos y-napisthalehrd - ylogglRplenbayleethyl)-akepane
brine (10 m), dry with I\/ESOﬁ10 filter, and concentrate
in. vacuo. Chromatograpﬁy EhlpEde que on a Si02 col um

el uting the materi ,M%{ .5 _ret hanol in
di chl or onet hane/ (0 %) e 630 nmg (86 % of the
O

title conpound: S s|_Pec on _gpray) mz = 504.2
(MrH) . Exanple 2
5-[4- (2- Azepan- 1-yl - et hoxy Hefi $ 4-difluoro-p

henyl) - napht hal en-2-ol 10
1-(2-{4-[2-(3, 4- dlfluoroﬁbhe yl )< 6- net hoxy- napht hal en-
1-yl oxy] - phenoxy}-ethyl)-azepane (630 ng, 1.25 mol)
in dichloronethane (20 mM). Add 2M HO in di et hyl

et Ipgg ﬁéthﬁg-eonﬁ)ognmlawmétthé pfo@édlﬁe 0 MHakes-2- &4-[2-(3—ﬂur(])ro-

Concent rate the slur ri/ in 15 vacuo.
pherrsé)sﬁmﬁéhqvxy-lmpblhabno qxazﬂrehqrmymeﬂnéhmpmld\m @bom nging 2-

(hex% ﬁ%ﬂ%ﬁ amg%?%;h%ldﬁ'ﬂoﬁgl H}éfi gall&rlﬁlfs to W ﬁﬁgﬁ e}'l? ? {l}e otﬁee base of

the title congsutint @fpefadiall cRron@ito@lphy. IKgrestha !hgld@dﬂlohhe salt by adding
reacti on m xture in_ saturated agueous

0.8 et ol g Hih e RRIBIon, B Specdhngion s o =186 (-,

di chl oronet hane (20 nlL), separate the |ayers, wash
the organic layer with brine (10 m), dry with MgSOH,
filter, and 20 concentraﬁemnMeQécuo. Chr omat ogr aph t he

(S5 B0 P PAESLATR RLLTE A TS Sl

get the free base of thg aﬂouﬂ@nd@orrpound Di ssol ve the
free base in diethyl ether (5.0 M), ethyl acetate
(6.0 M) and nethanol (1.0 M) and add 2M HO (1 i,

2. Q’fréHE?é thig ébnﬁioﬁh&)fbll@&/ﬁ%rﬂle ﬁ@cé&ﬁ& td Hﬁke If(gfﬂd%ké ﬁltu%yl) 5-[4-

[ ter paper, rinse wi'th dieth K et her and

(2- pmldm {~¥bailony)- phgymm] @aph@haiz@ -Zpbhydyochipridg abﬁvetsmtlng with 1-

o MR B3 OS5 B o B

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 HCI in Et,O
solution: mass spectrum (ion spray) m/z =472 (M-Cl). |

Example 26
1-(2-{4-[6-Benzyloxy-2-(4-fluoro-phenyl)-naphthalen-1-yloxy]-phenoxy}-ethyl)-azepane
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-31 Exanmple 24 1-(2- {
4-[ 2- (3- Fl uor o- phenyl ) - 6- met hoxy- napht hal en- 1-yl oxy] - p

Wb eosny2o4 et hyl ) - azepane

hydrochl ori de O Cl HpQI/US$605/800020

Prepare this conmpound follow ng the procedure to nake

1-(2-{4-[2-(3-fluoro-

phenyl ) - 6- net hoxy- napht hal ef321- yl oxy] - phenoxy} - et hyl ) -

pi peri di ne above,

usi ng 2-

(hexanet hyl enei m no) - et hyl

chl oride hydrochloride to get a 100% yield of the free

f the titl f di al.
e SR B E G B pUPa 11D 1o i of 4 begripgy 2
fluck§ plerfyl Tharhithederd LI -Nﬂ/l'pen) (P @3S0 YR HTSMFTPE ) 4 stix

i on spra mz =
foré pray)

d EX

l e
0 pojogtes aﬁg@@gﬁempynat@g.héﬁgy:@pémngg}lylgm(i@ino)ethyl chloride

hydﬁcggg girflfg)'ritaﬁ ?gé%ﬁggu 1 lg gﬁl&%ﬁ <6 rop etgrrn(lf)gr%ugé o

15
oW ng proceaure T 2dd

H,®¢1(03mi ) aral diebiybagiby (150 [dE). (Skpafanelmy&F ﬁﬁd gvash Elle aqueous layer
-yl - - ph - ht hal en-2-0 rochl ori de
Wiﬂig%l{}'@’ tg gl?r((é) 75,180 \%ﬁs)ﬁy P_rrrll‘t%g@ ox{g%ni% layers, dry ¥Vith magnesium sulfate and

= ™ r - - - - a - - o -
confsbd o poat ey ey il 80 A Sl v
gragiens| of ngfthaneldichieombthihe (A% té &0%artpobtaih A0tgof thadilatompound
. ch tography. FqQrmt hl ori de salt by

(66203“?1}?83()%%%@%112(?0 Spiay&%Q&n?%%& sol ution: nass

spectrum (ion spray) mz =472 (MCl). Exanple 26 1-(2-

El- [ 6- Benzyl oxy- 2- (4- f | uoEsamblel ) - napht hal en- 1- yl oxy]

P I'BQPIQ()?YA%ephﬁI flyll—gth@xzﬁ%@ﬁoxyﬁ)—é—(4|-ﬂl!lor\)—ﬁhehyl?ngphthalen—z—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,O (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), diethyl ether (2 mL) and
MeOH (0.1 mL). Add 2M HCI (1 mL, 20 mmol), concentrate the slurry and dry in vacuo
to give the title compound (270 mg, 50% yield): mass spectrum (ion spray) 472.3(M-C)).

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

naphthalen-2-yl ester

N/\/O
s
‘O OSO,CF,
o
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BnO 25 WD 2005/ 073204 PCT/ US2005/ 000020 -32 Add
sodi um hydride (324 ng, 8.0 mmol) into a solution of

wd 2006/0b@ney| oxy- 2- ( 4- PCT/US2005/000020
fl uor o- phenyl ) - napht hal en-1 -yl oxy] - phenol (1.18 g, 2.7
mml) in DMF (10 ni) and stir for 20 minutes at room
tenperature. Add 2- (hexaneti3gyl enei m no) et hyl chloride
5 hydrogen chloride (1.07 g, 5.4 mmol) and stir at
roon1tenperature for 12 hours. Add H20 (10 nL) and

aqu o R GRY A oy eﬁ&lhﬁ?lﬁ%ﬁ%ﬁ%@%@émﬁ o line,
disSN@A % Qith @NEE Thapifif1chk 0. 8ﬁe(zﬁgmé)s¢3 dxjoﬂrﬁe (Ilulgzi«llrﬂilté) at ambient

concéntrate I'n vacuo. e ov

tem@Blatur€! BbbNfe E(ﬂﬁtlﬁﬁ&?@ b@ly Wlthtﬁn%esﬁeﬁﬂ angragg (;Q nplggrbdln 1-yl-

met hanol / di chl or onet hane (0% to 10%,
etheyty)tbrezayl ehleridotipbaad Add {lesdgum whisside 20teglnOfcethe reaction is

det%ﬁ‘{ %Xl)(tg 'ﬁgﬁ:g@gﬁ%ﬁ qSancgg t|'1”118 {%cagﬁ éﬁgf@ thh 1 N NaOH and dilute with

additfonabwhietigtdocaheny! %@laﬂfa:tdalaé@fs 12 @Imﬂmrm@h& lfeH
Add amoni um formate (614 ny, 7y and palladlu
Comobing #rebmgar(id 6xtragitd@nd wathowah bﬂh@ hmd)dlryC(Na2804) Recrystallize the
1- (2-{4-[6-benzyl oxy-2-(4-fl uoro-phenyl)-napht hal en- 1-
crudg prrgyct fisremeihphokiolgive Qs dinesthoxy7aaphtiplent 13- [Hr@Hpipenidin-1-

MRSy ke Al & QU BERARDET (he suspensi on
t hrIOisgﬂv«a(?gﬁidnmefthcﬁj -hiphthatéh- Eya@ppr @t dﬁ éﬂikﬁnsloill\/eﬂﬂéxy) phenyl]—

' 2 ‘and h h H
metg%ﬂlgj%tﬁ i%?: @#&SM@H&E&@&@E@% tslm Paeek md&@ﬁééh%&skteﬁmpped
with S piSEe ed et i ahduphdes BBgea Ntagﬁgmtclea%@a@é flask in an

o ST PR PR Oy eassbigeg e, The
reac(idf WolutibR n@hy @ark #€d hhd 1@ 168 t g&@éﬁ@mgt;r’aigf lﬂ&eas%g% ¥b@! Within

mass spectrum (ion spray) 4 25 Preparation
one hoqy, jafl |stpstingnmater akis ohsmas, ascd@termlned by TLC (1:1, Ether:Petroleum

Eth&) néhg'?(?ﬁythé reIactl 1l wﬁh%eerthanoﬁ] (§' ealulvaﬁerlﬂo)xégd akflonwzt%yw m to room

temperature. Dilute the organic solution with CH»Cly (one volume equivalent) and add
to a 1.0 M NaHCO3 solution (5 volume equivalents) and stir for one hour. Separate the
aqueous and organic layers. Wash the aqueous layer with CHCly (one volume) and the
combine organic layers, wash with saturated NH4Cl and dry over NapSOy4. Purify the
product via column chromatography (50/1 silica gel) eluting with CHpCly/Hexanes (3/1)
to yield (2-hydroxy-6-methoxy-naphthalen-1-yl)-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-
methanone (typical yield 87 %).

Dissolve (2-hydroxy-6-methoxy-naphthalen-1-yl)-[4-(2-piperidin-1-yl-ethoxy)-
phenyl]-methanone in CHCly (10 volumes) in a three neck round bottom flask equipped
with a stir bar and Ny source and chill to 0°C in an ice/brine bath. Add pyridine (1.3

equivalents). Add trifluoromethane sulfonyl chloride (1.2 equivalents) via syringe over

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

N HCI (5 volumes), wash with 1.0 N NaHCO3, and dry over NapSOy4. Concentrate to
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napht hal en-2-yl ester N~~O G O 5"" OSQ2CF3 WO

2005/ 073204 PCT/ US2005/ 000020 -33 In a dry round
wbodosom2hd ask equi pped with stir bar, tenperatpPCEURI0H@0020

and N2 line, dissolve 2,6-dinethoxynaphthalene (1.0

eq) in CH2Cl2 (5 vol une equival ents) at anbi ent

tenperature. Cool the solutB¢n to O Cin with an ice

bat h, and add 4-(2-piperidin-1-yl 5 ethoxy)-benzoyl
givecth ditle dempourtl iegprantiativeayietd. ritise the brydudew{tRow fegher

ce the reaction is determned to be conplete,

PUriiGa ¥ the reaction slowly with 1 N NaOH and dil ute
with additional water and CH2Cl12. Wash the aqueous
layer with (1 x 20 nL) of CH2Cl2. Conbine the organic
extracts and wash mﬁth biEkampla?d dry (Na2SO4).

['g’z L DAL oS RS R | yg;%t%gs%gﬁtﬂ Oy

- et hoxy) - phenyl | - repham@netiavenage yi el d 68% .
D| ssol ve

(2, 6-di net hoxy- hrﬁabéﬂ y ) - [4 (2-pi peridin-1-yl-
10 yol une
ask equi pped

neI, stirbar,

t hoxy) - phenyl ] - {_retlhanone
equi val ents) in 3-neck ro
with a pressure equalizing a
and N2 source. Cool the fl}
and add 1.0 M BC13 sol ttdon 2C1¥% (1.2
equi val ents) dropw se. e 15 reaction solution turns
dark red and the tenperature initially |ncreases to 5
C. Wthin  one haqur, all _starting nateri

cortdistnbty rifuorggedianesybignis actd é‘r{l‘ithQXY'l]Et[ﬂé? H%ftrtdém dufhethoxy)-
benﬁ}*ﬂ]eﬁ?it}%@l@ﬂnegﬁ? {Zeﬂﬁt 290 rﬁ\fnt)p aﬂ&bh}aﬁ]ﬁ’fuog hen¥lboron1c acid

equi val ent s) to warmto room era
(7.0, Ho0ennhb indegasied dentthoxpethaviet (62CHAGL chtdom agakouysodium

cortfite 2 Bt P s Sedoe oGO Mg g minutes
Add f@ladRndly eRtise @Qd néY, gasnhﬁnéw@d fi é)hmﬁphés@ﬁi&qm% .6 mmol)

layer with CH2C1l2 (one vol une)
and plugge ingo k&9 Ll hedls hStini fiol 4@anmnws @ud kbl @ regd teinyeratvey. Pour

into BT gty Dah i P e s S b Ry FhlFide.

Drytie wrﬁhﬂed orgamc layers w1th sodium sulfate f11ter and concentrate in vacuo.
ydr oxy- 6- net P(y napht hal en- 1- (2-pi peridin-
iR K] co

Purlgy tﬂer@wﬁé&w lyrpnh daehi mpépn@laﬁlugﬁ ‘ém@l 2M7N%3/M60H)
to yield 10.8 g (93%) of the title compound: mass spectrum (ion spray) m/z = 502.3
(M+H).

Example 29
[2-(2,4-Difluoro-phenyl)-6-hydroxy-naphthalen- 1-yl]-[4-(2-piperidin-1-yl-ethoxy)-
phenyl]-methanone hydrochloride

Dissolve [2-(2,4-difluoro-phenyl )-6-methoxy-naphthalen-1-yl]-[4-(2-piperidin-1-
yl-ethoxy)-phenyl]-methanone (10.8 g, 21.5 mmol) in methylene chloride (200 mL). Add
2M HCI in ether (21.5 mL, 43 mmol) and concentrate in vacuo. Redissolve the foam in

methylene chloride (200 mL) and cool to 0 °C under nitrogen. Slowly add boron
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25 Dissol ve

(2- hydr oxy- 6- net hoxy- napht hal en-1-yl ) -[ 4- (2- pi peri di n-
wa2k0e2boxy) - phenyl ] - met hanone in CH2C12 ( 10Pe@DUSIO85D00020

in a three neck round bottom flask equi pped wth a

stir bar and N2 source and chill to OCin an ice/brine

bath. Add pyridine (1.3 eqﬁ%_\/al ents). Add

trifluoronmethane sul fonyl ori de (1 2 equi val ent s)

oo U0 RS P brp e 38 B 6oL 30 gl bR oy SRR
saturebd §quev@ dodREN bichasdhawd dnld ek uct\VWikiaPiFPEP AdiA Gh i ¥fodMe Dry the

Na2SO4. Concentrate to WO 2005/ 073204
OIgPtIpryawm@fsm@@m@lfatesﬁlt@ané copeeniiatel i vaemloureldiln.S g (100%)

of f{HAILLAEEI HE ggﬁﬁoﬁigﬁgﬁﬁ%ﬁﬁg‘% DOU FUE LRS! 11y, 7,40

a, izs(éﬂﬂ 3P0 7.981@-rhenyH}. - ﬁ{mtllsqwmemmmm hayd, ]J'=E erHz
Dé CEerl di n- 1é¥| - et hox phenyl ] - met hanone G O F
TH)pp e blasd 19233 Fﬁ%@ﬁ%@m )a@p8 (d, J = 8.6 Hz, 2H), 408 tJ

-SSR R S e S 0112 o

Disghivie tdiie fﬂeel buaegdhariyll bmmlma of acdtonifrile O wgyter4A.dd ammaplpjopiriate

dega oxyet ha Add 2M eous
am%gpﬁimgfgﬁ ﬂ%gcé an yo%ﬁé@eﬁh%mlxt&%w%@g he Gispmpound.

tenperature under nitrogen for 5 mnutes. Add

pal | adium(11) acetate (520 ng, 2.3 nmol) and

tri phenyl phosphi ne (1.2 Bxample3Pnol) and plunge into

PutzrePiflsre PR raltpoRon e Ay LaT 3020 T8 g ey -

bi carbonate and ext raqﬂleﬁyu_ﬁ%mnbhe met hyl ene chlori de.
Dry the conbined organic |ayers wth sodium sul f ate,
filter and conce BNAP vy, Purigfy the resul tant
oil with SCX colums (I oad
NH3/ MeOH) to yie 10.8 g (°©
conmpound: mass spectrum (i o
(MtH). 20 ExamIp e 29
[ 2- (2, 4- Di f| uor o- phenyl > §<hydrexs- napht hal en-
| -yl']-[4-(2-piperidin-1-yl-ethoxy)-

title

Dissolve trifluoromethanesulfonic acid 6-methoxy-1-[4-(2-piperidin-1-yl-ethoxy)-
benzoyl]-naphthalen-2-yl ester (4.51 g, 8.4 mmol) in acetonitrile (140 mL). Add
Pd(OAc), (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 acid (2.56 g, 16.2 mmol). 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 chloride(3 X 400 mL). Combine the organic layers and dry
with sodium sulfate, filter, concentrate and purify by flash column chromatography (0-4%
MeOH-NH4OH (10/1, v/v)/ CH2Cl) to give 2.42 g (68%) of the title compound: mass
spectrum (ion spray) m/z = 502.3 (M+H).



10

15

20

25

phenyl ] - met hanone hydrochl ori de 25 Di ssol ve
[2-(2, 4-difluoro-phenyl)-6-net hoxy-naphthalen-1-yl]-[4
wo ¢@spryes i di n-1 - yl =et hoxy) - phenyl ] - met hanoneP¢/OSB 089000020
21.5 mmol ) in nmethylene chloride (200 nL). Add 2M HCl
in ether (21.5 nL, 43 mmol) and concentrate in vacuo.
Redi ssolve the foamin netdfyl ene chloride (200 nl)
and cool to O C under nltrogen Slowl y add boron WO
2005/ 073204 PCT/ US2005/ Cfxaomie 31 35 tri bromi de (10.1

L AN T T .

extract wi th 20%ph&#yl]- ﬂleﬁllah@{edlfydf'mhl&id/ethe organi c
| ayer with sodiumsulfate, filter and concentrate in
vacuo to yield 10.5 g (100% of the free base of the
t1 i t]b@r%&%mg lﬂﬂgz 53difl éﬂl@%l@}neiﬁof}znﬁf(}hﬂlalelr 18ylﬁ [Aﬂ@z
piperidjn-1: Wl'f@O((Y) plmnéfl] m@hu@ne 24 2 g7 -82 npugol) yvith EBas mlza procedure

s1m§.ﬁ;to ﬁ% ;grgpe{x%?on o]f_Z'%Zg% 8@1&039@'%131%%&%11{%9 Jnaéﬁr%gl%é @ [4-(2-

pipe2idin-1-31-éok ¥)-phknyl] Sméhddione ﬂi—glve 2. 9'65% (8%70) dﬂ1l)ble free Gase of the
.. (bs, 4H), e free ba
title: qomm&@; ﬁ@saﬁpegﬁréﬂb@? it m/Z wé18§~§ (et a1 E\fectb? frse @ase in
a1 a'Rikdre of aéttd\ﬂlﬂ?ﬂé“ 5kt @[ddcanaag)bl‘d) ?‘ﬂ:@e hﬁgm%f'Szﬁ lf}Ja?ochlorlc acid
m xture to afford the ti oun
and [iyopholiz: the mllslmr@tomﬁbm@'ﬂl)etﬁlermmpomydnapht haI en 1 yl ]
-[4- (2- pi peridin-1-yl -ethoxy)- phenyl]-nethanone N~~O
F O OF 15 Dissolve trifluoronethanesul fonic acid
6- met hoxy- 1| -[ 4- ( 2- pi perilgﬁa@ﬂ et hoxy)
benzoy] ] - napht hal en- ester I(éi 4 mmol) in
Mﬁ@é’f’%ﬁ PRIp |a@d(61(<2@4 ﬁtfbuor%alafnywc é%@lgeadzelgl ethozy)-benzoyl]-
mmol ), tricycl ohexyl q%%ﬁﬁ%ﬁ%éﬁgs%% g, 2.1 mmol),

cesiumfluoride (11 and
16. 2 mmol ).

2, 5-di fl uor oben ﬁb’&w@ aci d (2. 56 g,
Flush the 2 0O @k Wi th Reat the

rogen then
reacti on m xtur o 90 C ’ ion m xture
f or

Dissolve [2-(2,4-difluoro-phenyl)-6-hydroxy-naphthalen-1-yl]-[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 triethylamine (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 column 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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one hour and then cool it to roomtenperature. Add

water (400 m-) and extract the aqueous |ayer with
woredsprane chloride(3 x 400 nL). Conbi ne the oPQgBDED05/000020

| ayers and dry wth sodiumsulfate, filter

concentrate and purify by flash col utmm chromat ography

(0-4% MeOH NHACH (10/1, vi3n/ CH2Cl2) to give 2.42 ¢

(68% of the title conmpound: mass 25 spectrum (ion

spray) mz = 502.3 (MFH)Exaﬁ@la@@S/ 073204

PCT/ US2005/ 000020 -36 Exa

(P2 655 uor Dl b- ey gD ASheles sy Y pipcsidinn L ity

-(2-pi peridin-1-yl ] - met hanone

hydrochl oride 5 DematEﬁ)(%%})t]In&mﬁ]‘yﬂe

[2-(2,5- dlfluoro-

-(2- piperidin- ethoxy

4.82 mmol) with 3 in a

preparation of

2-(2,4-difluoro-phenyl)-6-

(2- piperidin-1-yl- etho§¥ : - metfhanone to give

1.96 g (83% of the free“base of the title conpound:

mass spectrum (ion spray) mz = 488.3 (MtH). Di ssol ve

the free base in 10 a 1 :1 mxture of acetonitrile :

mt@arge%ﬂaskmﬂﬂnﬂuprdmmmfmﬁc odid B-nktthpsly-d HH@rpiperidin-1-

yl- e@aﬁ% lﬂﬁ?}ggylﬁgﬂﬁhlﬁag&éigg {Thgig,rs?ﬁ’( %rgﬂq?ly oé—%gﬁu%?ogﬂenyleboromc
amdQ‘l a2 g47dl' rfﬁdégr @tr@l&@ﬁﬂéﬂeﬁﬁ h@sﬁlﬁn@bﬂﬁfd‘uﬁh 'Q(?:)](‘SBS 1, b%)ﬂ]mol)

benzoyl ] napht - ester
and ppaslmghosphate (4.7 g, 22.2 mmol) add 100 mL of dry DMEF and heat under

e SR U R A5

elutmg]vdqt}ﬂm |aﬁﬁ1)omzﬂﬂ16thﬁﬁ(blh éBﬂlﬁf}S Blrfienyh acsﬁlﬁdargeﬂ eoluﬁﬁ elutbrk with a
acetonitrile a

gradtlfmt@f ﬁw%rm@a{@éae%leneﬂé@ﬂﬂ?mﬂé%ylel@. r5 g ﬁ%l%ﬁ xHHMNMR
(DI, 480 4Rt &4.06 LTS €My, 1Y, £8Y (Y3 -L8Y FIER! $.681a. N9 2
Hz, 2H): 7.39 (d, J = 8.4 Hz, 1H); 7.23 (d, T = 2.8 Hz, 1H); 7.18-7.08 (m, 2H); 6.78 (d, J
=10.4 Hz, 2H); 6.74 (s, 2H); 4.11-4.08 (m, 2H); 3.95 (s, 3H); 2.75 (t, ] = 6.4 Haz, 2H);
2.49-2.49 (m, 4H); 1.63-1.58 (m, 4H); 1.47-1.44 (m, 2H).

hoxy- napht hal en-1-yl]-[4
- et hanone (2.42 g,
filar to the

napht hal en-1 -yl ]-[ 4-

Example 34
[2-(2,6-Difluoro-phenyl)-6-hydroxy-naphthalen-1-yl]-[4-(2-piperidin-1-yl-ethoxy)-

phenyl]-methanone

Dissolve [2-(2,6-difluorophenyl)-6-methoxy-naphthalen-1-yl]-[4-(2-piperidin-1-
ylethoxy)-phenyl]-methanone (1.5 gm., 3.0 mmoles) in 500 ml methylene chloride and
chill in ice. To this solution add boron tribromide (6.0 ml, 63 mmoles) in portions with
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 3/1 chloroform/isopropanol and
an aqueous layer of saturated sodium bicarbonate. Separate the phases and dry the

organic layer using 3A molecular sieves. Purify on a silica column eluting with a 0-10%
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20

sul fonyl chloride and triethylamne and stir for 30

m nutes. Evaporate the m xture to dryness, dissolve
wo poos®rizanol and pass through an SCX col um. Véshusines/000020

colum with nethanol and elute the product with 2 N

amoni a/ nmet hanol to yield 433 ng (69% of the 25 title

conpound: mass spectrum (i ofy spray) mz = 566 (M-H).

WO 2005/ 073204 PCT/ US2005/ 000020 -37 ExamIn e 33

) I 4 111
e R e TRl PR e B0 b 11
NMR (Gmfma 490MH8}<5WBV d,0r= 8. DlH’zr OER hab €8,Ul £ 8 Kz acH)d7 49 d,7J
per i

=9 QlH%ﬂbei 3 Bgﬁzo%@ ?IZn%FéW I?Jr’é%5 fmy 1 H¥sh-3-721 (@, ¢ H)g7.96 (dd, J

I r
= 8, B b L OB HATD; 7ok 1 5.6ty om:
2.5%.53 my4HmiodS-1.590ad, 43); s LAG ginoBldhat e (4.7 g, 22.2
nol ) add 100 nL of dry DMF and heat under 10 nitrogen
at 100 C for two hours. Cool the reaction and filter.

Purify on an SCX col urmpr@mﬁ'bﬂg wth 2N

anmmoni a/ met hanol . Purify further on a silica gel

Tevlugrameshanepylfpnig acid &-beggyhel e hi4-62-piperigie-1-yl-ethoxy)-benzoyl]-
met hanol / met hyl ene ¢ eldis 1.5 819
1H NVR (CDCl)si 400 H@ﬁlg&}@g %% J =8.4 I—Iz,g (1|—|);/a

7.63 (d, J = = 9.2 Hz, 2H);
7.39 (d, J = = 2.8 Hz, 1H);
7.18-7.08 (m 2H) 78 (d .4 Hz, 2H); 6.74

(s, 2H); 411408(m 2H) ; ,93;2.75“,\]:
6.4 Hz, 2H); 2.49-2.49 (m -1.58 (m 4H);
1.47-1.44 (m 2H). Exanpl e .34

[2-(2,6-Di fl uoro- phenyI)Bré) hydr oxy- napht hal en- | -yl]
- [4-(2-piperidin-1-yl-ethoxy)- 2 0 phenyl]-nethanone
Di ssol ve

[ 2- Qi@s%vaikﬂuummﬂimmwh)onﬁ:—acﬁ My&ron&-plht%él—pipeﬂidiyﬂ-]]-y[—dthoxy)-

vendShPrdbG it o el R0 it 7o ) 5 380 B’ S Sotygion a
0 °(1 @rﬁler N9 atdhhcd ﬁ@hyntdu%oﬁgwsog 308 fnkdopy, Pt yEeer(iRH) (860 £635.8

ic,)) in portions wt
mmol) and IAD (5.21 g, 25.8 mmol). Continue to stir the reaction mixture at room

temperature for 2 hours. Add water (1000 mL), and extract the aqueous layer with
CH,Cl, (3 X 500 mL). Combine the organic layers and dry with Na,SQy, filter,
concentrate and purify by flash chromatography (silica gel, 0-4% MeOH-NH,OH (10/1,
v/v)/CHyClp) to give 10.0 g (96%) of the title compound: mass spectrum (ion spray) m/z =
614.1 M+H).
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25 swirling between additions. Allowto come to room

tenp. and stir for one hour. Pour 1into a two-phase
wayasem20onsi sting of an organic |ayer of 3/1 PCT/US2005/000020

chl orof ornifi sopropanol and an aqueous | ayer of

saturated sodi um bi carbonate. Separate the phases and

dry the organic |ayer usi 3A nol ecul ar si eves.

Purify on a silica columm €éluting with a 0-10% WO

2005/ 073204 PCT/ US2005/ QQ020. 25 38 net hanol / met hyl ene

chl oride gradient. The yret pure product is 600 ny
[6-Kehdfoxy-2H2 -fidib-phtas ObnaphGalelt-iz y1]-84- (%l{)&hdﬂ-kyl&ﬂ&)xlﬂ -phenyl]-
1H); 7.56 (d, ‘]:84HZ§1 7.49 , J =9.2 Hz,
1H); 7.33 (d, J=88Hzmegg°ne727725(m 1H);
7.23-7.21 (m 1H) ;7. J 8.8, 2.4 Hz, 1H);
6.86-6.79 (m 4H; .1 (t 56Hz 2H) ; 276(t,

J = 5.6 Hz, 2H); .53-2.

4H); 1.50-1.46 (in, 2H).

Tri fl uoronmet hanesul foni ¢ agi

6- benzyl oxy-1-[4-(2-piperi - ethoxy) - benzoyl | -

napht hal en-2-yl es Orfo & 10 Di ssol ve

trifluoronmethanesutfgni c acid

6- hydr oxy-1-[ 4- (2- pi peri di n-1-yl - et hoxy) -

benzoyl ] - napht hal en-2-yl ester (9.00 g, 17.2 nmmol) in

THE (540 nL). Stir the solution at. 0 C under N2 and

ad @lmwrlﬂap@mmanewlfmmgwdz%b@m»l 6?2 -pinstidpphyl-
ctho%g}]ﬁ&r%ggl] plgpcjﬂgn— A e%tga tlogh gr?%(?lés ﬁ%g%f%l&ntnle and
add Lefimesthzere Hodoni@ adid 00.46 g/8126 watiedy, (1000 ni), and

oS P ST RAP P R TeU D TG T G5 Beles) ahid sonicate

brleflkl Neke addc&ﬁﬁﬁpﬁﬁcﬁf(ﬁ (@nd gFM &7 Mmﬁl\)eﬁﬂl@ﬁ@at to 7% ;.% /fcir one hour.

romat ogr aphy (silica ge
AddTslytt amblia) Gancgitinte the solvent(u@deq vashuumh dissolye én methanol and

purfRs S FRBReS S50 Pl DisBBbbeThor bthe hlgdion

silicd el column eluting with a 0-10% methanol/methylene chloride gradient to isolate

.65-1.59 (m

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-benzyloxy-2-(2-fluoro-phenyl)-naphthalen-1-yl}-[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 vacuum, purify on a silica gel
column eluting with a 0-10% methanol/methylene chloride gradient to isolate 350 mg of

the title compound (76%). Convert to the hydrochloride salt to give the title compound.



10

15

20

25

[ 6- B enzyl oxy-2-(2-fluoro-phenyl) -naphthalen-1-yl] -

[4-(2-piperidin- | -yl-ethoxy)-phenyl] - nethanone
wokeo®0B2041 O\ O F 5 Dissolve PCT/US2005/000020

trifluoronmethanesul fonic acid

6- benzyl oxy-1-[4-(2-piperidin-I-yl-

et hoxy) - benzoyl ] - napht hal eyR-yl ester (1.00g, 1.63

nmmoles) in 20 M of acetonitrile and add

2-f 1 our obenzene boroniclgng¥é@746 g, 3.26 mol),
trans[ di chl orobi s(tri pheny osphlne}ﬂb(alladlumll

[¢-&/letoxga-(2.6, 639ﬂn@mfrél§ylylérﬁeplﬁl@aimétsd hpipetiflip-1-Neghoxy)-
add cesium fluoride (é%@?m{:&léng mml) and heat to
|

75 C for one hour. e And filter. Concentrate
t he sol vent und asyud._gissol ve in nethanol and
purify on an S@rtn dge

ammoni a/ net hanotd~Fur t her “pu

gl ut | pg W t he2N
O I'lica gel

chloride gradient to isolg 507 ny of the title

conmpound (60% . 15 Exam |Lpe3s F

[ 2- (2- Fl uor o- phenyl ) - 6- deroxy napht hal en- 1-yl]-[4-(2-

pi peri di n-1-yl - et hoxy) - phenyl ] - net hanone

hydrochl ori de 20 Di ssol ve

[ 6-Ibisstdyd mﬁmoﬂ)ilﬁ&hﬁlbslﬂfomctﬁm@kﬂeth@ghllﬂal(@-@iﬂeri)ﬂﬁd 1-[y!1-e(hoxy)—

- pJ d h
ben%ﬂ@s B %@ﬂ Vhesis ?F'ﬁ S i H%H%‘b - agfo% ensﬂwrpw@ﬁld
d hyd
(49:%91%{%%.%%3 ?}ﬁtﬁk@hh‘?ﬁid&ﬁ&t@'@l@% PammifRP) g8Ed and hydrogen

ours ter over'celite and
tetrai@ﬁtréﬂnﬁnﬂpbosvhieemllmbmm (Brbieng, O3 guome]) ipdry PMB(R5amL) and heat

hbhca pel . Wi t 0-10% .
o 100 S ihiselS: B GRISeP e ikt eRbihfo il 74 me3 of
the ffle E&nﬁcﬁ&ldt hiaksespeaﬂm (iofl sfré§Pih/z £onger(v-im).t he
hydrochl oride salt to give the title conmpound. WO
2005/ 073204 PCT/ US2005/ 000020 -40 Exanple 37
[ 6- Met hoxy-2-(2,4,6-tri fgﬁ%{’%l)-@@enyl ) - napht hal en- 1-yl ]
-[4-(2- plperldlnlyl -
[6-Hydroxy-2-(2,4,6-trifluoro-phenyl)-naphthalen-1-yl]-[4-(2-piperidin-1-yl-ethoxy)-

phenyl]-methanone

Dissolve [6-methoxy-2-(2,4,6-trifluoro-phenyl)-naphthalen- 1-yl]-[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 temperature for 15 minutes.
Concentrate in vacuo. Redissolve the salt in dichloromethane (10 mL) and cool to 0 °C.
Add boron tribromide (1.1 g, 3.9 mmol) dropwise and 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).
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phenyl ] -methanone GOF, F 0 F 5 Dissolve
trifluoronethanesul fonic acid

WO 2008028y - | - [ 4- (2- pi peridin-1-yl -ethoxy) - PCT/US2005/000020
benzoyl ] - napht hal en-2-yl ester (752 ng, 1.4 mol),
2,4,6-trifluorophenyl boronic acid (493 ng, 2.8 mmuol),
pot assi um phoshate (1.8 g, .14 mmol)) and
tetraki s(triphenyl phosphi ne) pal | adi um (324 ng, 0.3
mmol) in dry DVF (25 wLpgyﬁkd&ﬁa 10 at 100 C for 20
m nutes. Purify reaction on an SCX colunn to yield 674

ngﬂl{ogmethmesulfmc pqi¢ penetbapsouitenyloryskl&Eepipetiging 1 whethoxy)-
mz = 520.
[Sgrla—lg?jrox?/ 2-(2, 4%55%},_3?@?@*1 gy% napht hal en- 1-yl ]

- [4-(2-piperidin- X 15 phenyl ] - net hanone
Di ssol ve [z:/J

[ 6- met hoxy- 2- (2, 4, rifl uoroxphe

-[4-(2-pi peridin- 1-yl-ethoxy)- ph ny ks Met hanone (670
my, 1.3 mmol) in dichl ororret m.). Cool to O
C add 2M HA (1.3 nL, 2.6 PO apd stir at room
tenperature for 15 m nutM§ 20 Concentrate in vacuo.
Redi ssol ve the salt in dichloronethane (10 nL) and

cool to O T. Add boron tribromde (1.1 g, 3.9 mmvl)
dr ofusipsmel Moﬂnﬁaﬁ]garkmlfammmcémwﬁmﬂem (Stpiperidiaacyi-ahoxy)-

beng QY PR AL Lo SRR, EOe SRRl f100 D

Adﬂ'ﬁﬁsop@ﬁy[eﬂ?ﬂlarﬂ!n%% dingihl 43" AR HN &G 1y GaI Rl ARNEMIRFA Shloride
wat er and sat ur at ed”sodi um bi car bonat e.

2. 'tm}u 3@ tmmcdb @’pumegmcman@ safurated pquegngiso@iBing bivedhorate aftar 20

. Lfv.b | I I C e a .
iR oS fn e B Sdiite, AR SRR B8 vregy g win
sodéthd suﬂgate( T araf conbeénttaitd inﬁza@mﬂﬁﬂylﬁld 14PBS 97D RE T & tifle

(ion_spray) mz = 506.3 (MtH). WD 2005/ 073204
COmReRPLIS2005/ 000020 - 41 Preparation 7

Trifl uoromet hanesul foni ¢ aci d

6- net hanesul f onyl oxy-1-[ 4-(2- pi peri di n-1-yl - et hoxy) -

benzoyl ] - napht hal en- 2- y| Exsnge 39

[6-Hydroxy-2-(2,3,5-trifluoro-phenyl)-naphthalen-1-yl]-[4-(2-piperidin-1-yl-ethoxy)-

H') - napht hal en- 1-yl ]

phenyl]-methanone

Dissolve trifluoromethanesulfonic acid 6-methanesulfonyloxy-1-[4-(2-piperidin-1-
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(acetato)bis(triphenylphosphine)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 minutes, add 1-bromo-2,3,5-trifluorobenzene (4.9 g, 23.2 mmol) to the
reaction and bis(acetato)bis(triphenylphosphine)palladium (200 mg) and stir at 75 °C for
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N~~O LOTf MsO 5 Suspend trifl uoromethanesul fonic acid
6- hydroxy-| -[4-(2-pi peridin-1-yl -ethoxy)-
whewzoyizp4 napht hal en-2-yl ester (12.5 g, 24 mpCY/USI005/000020
dry nethylene chloride (100 m). Add
di i sopropyl ethylamne (8.3 nL, 48 mol). Slowy add
met hanesul fonyl chloride (g7 nL, 36 nmmol). Pour
reaction into saturated aqueous sodi um bi carbonat e
r .
25 BT Cog Mk T omRaIC R REr, ot A TECRE B0fe, Conegnirate
the §itschiteiin waakd anderedissblve theamsldwoineestbhara € GOnmiacAdd KOH (52) and

stir %{Sr%logn t%éfpgraglrs %\ggﬁlig%[ lg(g]uer t}tle rea(‘:‘atlon(ir?tr(gpsgtl{lrr]gte Eél?en.%ls gm?ﬁ?onium

chldrﬁi‘e"éhﬁ%@?f&ct%ﬂﬁn@th?l‘ehé EhIbHE. CDEI'TB@M% nicdh rhﬁhﬁé’bd%hﬁlshlfate

4- (2-piperidin-1-yl-ethox henyl ] - met hanone
fllteN and concerrate fn vaqmo| Purify ¢n qﬁ/ @g@ﬁ (% to 6% methanol in methylene

u {
chldglde) | BT TS fuSEdtbgund; marspppetmym gion spray) ms =
506y A+HRXY) - benzoyl] napht hal en-2-yl ester (7.0 g, 11.6
nmol ) i n degassed acetonitrile (100 nL). Add cesium
fluoride (9.1 g, 58 mml) and
bi s(acet at o) bi s(tri phenykphosphhne) pal I adi um (0. 87 g,
1.2 mol ) followed by brs(neopentyl glycol ato)di boron
[¢ M%Qxﬁ3(@3ﬁﬂmﬂ)lomﬂphepb'l)mgphﬂwitm1@1]751 - -piperibmt hyl-ethoxy)-
under nitrogen. After add

te
1- br ono- 2, 3, trlfluoﬁ%ﬁgﬂg%ﬁgm?%k© g, 23.2 mml) to

the 25 reactl on
bi s(acetato) bis(ftri henyl p
and stir at 75 WO 200%

-42 2.5 hours. Cool the reactio tenperature
and filter through celite. ;Coy the filtrate
i n vacuo and redi ssol ve.the_rg e i nethanol (100
m.). Add KOH (5g) and sfir at Yoomtenperature
overni ght. Pour the reaction into saturated aqueous
amoni um

Couple trifluoromethanesulfonic acid 6-methoxy-1-[4-(2-piperidin-1- yl -ethoxy)-

h| neI) pal I adi um (200 ny)
IR ANPCTY, US2005/ 000020

benzoyl]-naphthalen-2-yl ester (1.81 g, 3.37 mmol) with 2-bromo-1,3,4-trifluoro-benzene
(1.42 g, 6.75 mmol) in a procedure similar to the preparation of 6-hydroxy-2-(2,3,5-
trifluoro-phenyl)-naphthalen-1-yl]-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-methanone to
give 0.79 g (45%) of the title compound: mass spectrum (ion spray) m/z = 520.3 (M+H).

Example 41
[6-Hydroxy-2-(2,3,6-trifluoro-phenyl)-naphthalen- 1-y1]-[4-(2-piperidin-1-yl-ethoxy)-

phenyl]-methanone

Demethylate [6-methoxy-2-(2,3,6-trifluoro-phenyl)-naphthalen-1-yl]-[4-(2-
piperidin-1-yl-ethoxy)-phenyl]-methanone (0.79 g, 1.52 mmol) with BBr;3 in a procedure
similar to the preparation of 2-(2,4-difluoro-phenyl)-6-hydrox y-naphthalen-1-y1]-[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).
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chloride and extract with nmethylene chloride. Dry the

organic layer with sodiumsulfate, 5 filter and
wa@oemseniznat e i n vacuo. Purify on silica gel (O0PET/OSBA6/000020

nmet hanol in nmethylene <chloride) to obtain 3.7 g (64%

of the title conpound: mass spectrum (ion spray) mz =

506.3 (M+H). Exanple 40 10 45

[ 6- Met hoxy-2-(2, 3,6-trifluoro-phenyl)-naphthal en-1-yl]

4- (2-pi peridin- I-yI et henyl ] - net hanone F F
CBNIgI 8 | / F Couple trggé%%%ggethanesulfonlc acid
[6-Methorop Y23 [44trifRomi- ]pimyﬂinaphthylbn&t-ﬁ]}wZ[thq:Erldm- -yl-ethoxy)-

benzoyl ] - napht hal en- 2- 1.81 g, 3.37 mol)
wi t h bron0134trlp¥‘F?)gf B’éi%%%e (1.42 g, 6.75

nmol ) in a proceduyre~siwlax _to the eparation of
6- hydr oxy- 2- (2, B, N ™
trifl uoro-pheny apht halss
| - et hoxy) - phenyl ] - nethanone to
the title conpound: nmass $ spray) mz =
520.3 (MtH). 20 Exam|lp e : -2-(2,
3,6-trifluoro-phenyl)-n&pht al -yl] -

[ 4- (2-piperidin-1-yl-ethoxy)- phenyl]-nethanone
Denet hyl at e

[ 6- @mrgmmaac W2h %dﬁxo‘iérhéthh&%ﬂf@ﬁ@b’dﬁhb lﬁaﬁbi}h@-l[@@—%rp\éfﬂdm 1-

i peridin-1-yl-ethoxy) & enyl ] - met hanone

[ 4-
S1-cltsny 701 SBEAEEY. 208 ENBEh B & M. Gmprt: Saut-ingoepteay]
borélgl% %&g ( g.i()%ogﬁﬂngﬂéﬁir}s)dlgﬂﬂroglsgnyhenaf p%}%ors]%lfln??pflll d]u.]m EI (561
mg ((128 nm'lqdaa andi¢esivin flhorkie(6X5yg, 3p memnyl) ]aljldireddlﬂm fileoftetghivitle. Heat
the (rfubq.}resaﬁ %ﬁ%& Ry % h(t.‘ui]rgo IotglI i % B%gf%cgnra%rgcx

126 8QQ3Bnorridl e FAABD IR urih ilica colump el
0 I\?Eu?%%% (2,3, 0-ltrlefl uor o- Bﬁ%nuy ef%%%ﬁlt gC%H{nnelfr]mg

w1t]:[1 EH-9 amrp@na/@cﬂiaqolgnetbﬂmq}ljonqﬂie igyMe] 880anh 6Fidh)eof the title
compound: 1H-NMR (CDs0D, 400 MHz) 6 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 (d, J = 2.4 Hz, 1H); 7.07 (dd, J = 9.2, 2.8 Hz, 1H);
6.96-6.87 (m, 2H); 6.80 (d, J = 9.6 Hz, 2H); 4.10-4.07 (t, 2H); 3.91 (s, 3H); 2.72-2.69 (t,
2H); 2.48-2.48 (m, 4H); 1.61-1.55 (m, 4H); 1.46-1.43 (m, 2H).

-piperidin-1-y
79 g (45% of

Example 43
[6-Hydroxy-2-(2,3,4-trifluoro-phenyl)-naphthalen-1-yl]-[4-(2-piperidin-1-yl-ethoxy)-

phenyl]-methanone

Dissolve [6-methoxy-2-(2,3,4-trifluoro-phenyl)-naphthalen-1-y1]-[4-(2-piperidin-
1-yl-ethoxy)-phenyl]-methanone (880 mg, 1.69 mmol) in 100 mL methylene 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 room 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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F of F 5 Charge a flask with
trifluoronethanesul fonic acid
WO 2008028y - 1- [ 4- (2- pi peridin-|I - PCT/US2005/000020
yl - et hoxy) - benzoyl ] - napht hal en-2-yl ester (2.13 g, 4.0
mmol ), 2,3,4-trifluorophenyl boronic acid (1.0 g, 5.7
mol ), trans-di chl orobi s(tr44henyl phosphi ne) pal | adi um
I, (561 ng, 0.8 nmmwl) and cesium fluoride (5.5 g, 36
progued| PursfydnachdliGzehtolofnaedwing with 3 foemethiesl/nethyidre chloride to

eiv i e AR b s compai stk VBB (FROR b 780 84T =
8.8 ﬂm)ﬂ) &l gues. E@ﬁﬁ' 4Hj°l7f45f7/ 43 dht HQL 790 @ P pL E'zﬁﬁz COhUR4 (dd, T =

eluting wth 2N armmoni a/ et
9.2, bzi Ud); 7 §2¢fh. 8’é(188ﬂ{):ﬁ 2048%= Hb HAHEeHD; 2 849(t TetpdindH);

o FARLGEE i, S B T
= 2.4 He, 7.07 (dd, Jf92,2f8Hz:1'H);

15696687(m 2H) 6.80 (d, J = 9.6 Hz, 2H);
4.10-4.07 (t, 2H):; 3.91 Examplesd 2 72.2.69 (t, 2

H;
Bof5 it Pg 1) 6-ndafdks aphtnbith-148-14-o Fertaifid-fBihoxy)-

[ 6- Hydr oxy- 2- (2, 3, 4-t phédylilemethph@iey | ) - napht hal en- 1-yl ]
-[4-(2-piperidin-1-yl- etBoxy) 2 0 phenyl ] - nmet hanone
Di ssol ve N F
[ 6- met hoxy-2-(2,3,4:trifl ug apht hal en-1-yl ]
-[ 4- (2- pi peridin-"1-yl - et hoxXy) - pheny et hanone (880
nmg, 1.69 mol) in 100 nL S kot i de and chil
inice. Add 4.0 nL of neat ribromde with
swirling and stir in theoi \ for 25 30 mi nutes.
Al'low the m xture to conme to roomtenp and stir for an
addi tional 1 hour. Carefully pour the mxture into a

bi CAPEBER SRRk s o b P8 e piperidin1

yl- eﬂfbk?} 261l -nEFIRARRNG estSERA @t3E7 ol agsadiﬂﬁoroghé@ysammc

over 3A nol ecul ar sieves and eva orate to Qi veé

amdrfd lafg, 414 Igmompaﬂlﬁ@umehv@m@@ﬁ@vm phosphiys (70! /r@@dmzb

gl
g ApBERROTHE 1S 06 1% A 28l 50T St
Heaf iéhixafre bth&S 10 fok ewe hoqu@,um)dl theheddhibBn GADATTE, of A8 dWHdy. Purify

87 d, J. =, . . :
on an S&? C(glumn eluting with 2N ammonija/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 (CD3;OD, 400 MHz) §7.92 (d, J = 8.8 Hz, 1H); 7.54 (dd, J
=8.4,4.0 Hz, 3H); 7.43 (dd, J = 8.4, 1.6 Hz, 1H); 7.31 (d, ] = 2.8 Hz, 1H); 7.09 (dd, J =
9.2,2.4 Hz, 1H); 7.05-6.92 (m, 3H); 6.79 (d, J = 8.8 Hz, 2H); 4.10 (t, J =5.6 Hz, 2H);
3.93 (s, 3H); 2.73 (t, ] = 5.2 Hz, 2H); 2.50-2.50 (m, 4H); 1.62-1.57 (m, 4H); 1.48-1.43 (m,
2H).
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8.8 Hz, 1H); 7.69-7.42 (m 4H); 7.45-7.42 (m 1H);

7.31 (d, J =2.4 Hz, 1H); 7.14 (dd, J = 9.2, 2.4 Hz,
wabk)os5/073202-6.87 (m 3H); 4.20 (t, J = 5.6 Hz, Ped/USHORE00020

(t, J = 5. 6 Hz, 2H); 5 2.59-2.59 (m 4H); 1.71-1.65

(m 4H); 1.56-1.53 (m 2H). Exanple 44

[2-(2, 3-Di fluoro-phenyl) - 6-45¢dr oxy- napht hal en-1-yl]-[4

-(2-pi peridin-1-yl-ethoxy) phenyl]-nmethanone ,-\i0 F

OOF 10 Charge a flask midmﬂén, Iuor onet hanesul fonic

aci d 6- nmet hoxy -I-%4 (2-pip

12-Cet- Péﬁlwommdgr ]h}’ﬁméibftfl@ahféﬁle%-lyﬂ] Es(2%epipenidip-lgyl-eshoxy)-

mmol ), 2,3 difluoroph acid (1.17 g, 7.4

nmmol ) pal | adi um di chI HXA e @Eﬁ?{l(ﬁ phenyl phosphi ne)

(518 ng, O. 74 15 mol) and cesiumfluoride (5.06 g,

g R R P T e R S AR v
pipedfch-i i1 eox éhNéi‘lgM -m&hifhe (PU'G! ﬁ,ﬁ miAP) 3Ad 242 GP Y Methylene

elut| g wt moni a/ methafol . Puri'fy further on a
chlagideifeléowysl by 2ol nﬁHé]l/athpngldmvlaporate(io tdopaess. Dissolve the solid in

20035 SRS <hibacE R SR BT Bt iptiotuda Soren
trlbl%ﬁn@@(éi(@mbl 47, 4&n§10ﬂ2w1t1ﬂ-§®'1ﬂnig '5841r (tlﬁBjsoluhoZl(ht Toom &mﬁr&ure for 1

I—g 7.43 (dd, J =8.4, 1.6 Hz, 1H,; 7.31 (d
houQatgav}Hg paip all ﬂle@glrp@gmaypr}ai 1sgoge Bouy thyis intg gwo phase mixture

con%stg%cﬁf gglﬁzétgaz f_ﬁﬁ’ﬂm ?@cg%@o agﬂsous %h%sg’%d 247 muétu%eo (t,

chla2éfprmAsdpdepanblorganic Hhlise aild @Rurdct biing msepﬂrhtpry]fuﬁﬁell Séiﬁhrate the
org%*%pﬁﬂsg%% Ifyz)zv(g:g éorgo ggu arF;?eUes I%Qfglo(r)lgos 120a coluAfr?n eluting with O-
10%[ Hefﬂaﬁ@l?rﬁetﬁpﬁﬁé’ l:ﬁloﬁd@ %@flé@é Fﬂl%pthrtshﬁii&ﬁn that c¥hthins thSe product to

4-(2-pi peridin-1-yl-et hoxy - met hanone
giveCGH{irmge (3R %) ta&tkle wtle hompound 1H-NMR (CD;0D, 400 MHz) 07.84 (d,J =

54 bl ées%' o HEE ol 1) e AR RGNS 1 24 1 e,

1H)27 Qs 3 2amz a&'{j "2@@ 703 (RE LY £oe6. %f(hpaﬂj% §9ld, 9wesl) 1z,

by HO / ét her and evaporate to l)4ness
ZH)[}lég@],\Pgiﬁé{ZS%HD@Tﬁqz 73 (m, 2H) 2.58-2.52 (m, 4H); 1.64-1.58 (m, 4H);

1.49-1.45 (m, 2H).

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

N/\/O
)
oo
HO

Dissolve trifluoromethanesulfonic acid 6-methoxy-1-[4-(2-piperidin-1-yl-ethoxy)-
benzoyl]-naphthalen-2-yl ester (240 g, 430 mmol) in dichloroethane (1.5 L). Cool to O
°C. Bubble hydrogen chloride (36 g, 1 mol) into the reaction. Condense boron trichloride

(250 g, 2.1 mol) into a jacketed addition funnel and add dropwise into the reaction. Stir



10

15

20

200 nmL net hyl ene chloride and chill the solution in
ice. Add to this solution boron tribromde (4.0 ni,
wd2008/0mmd ) with swirling. Stir the sol ution aPCT/O8I005/000020
tenperature for 1 10 hour at which point all the
starting material is gone. Pour this into a two phase
m xture consisting of satugated sodi um bi carbonate
aqueous phase and a 3/1 m xture of
48 Chbar efeehy, §@cpfe%&?d?1cﬂ) aQhidank 6f ﬁ!ﬂ@§&h 8}?&(5&“(706‘&2,%&&
a separatory funnel. Separate the gnl c phase d
(50@ rn}L)omei digiflormphetharieat L3 heW S ARjnsi P t@ﬁ \Aathé(]% egueous sodium

t th.0-,10% [/ met.h
i Rt P LI T RESHRE T do o i pE AR mL
\%Y
P’gﬂﬁ, g;lrjgﬁgl@cl Hs_ls% N&&?%Cl%éw% &%%IW%/%1 0. Cbﬁblﬂetdr%mcs and dry
oveH@aggwum'ﬁulgge,(f@ltergmd coneengate ip ppeuoy | Sjm‘ry( mategmkmg 8

telfprpfhing(p'y1 e g s e cgibpult By

683(d J =9.2 Hz, 2H); 4.12 (t, J = 5.2 Hz, 2H);
276 2.73 (m 2H); 258252(m4H) 1.64-1.58 (m
1. 49- 1. 45 (m 2H) . E»anplediaration 8
= J- e

[26{2 I;Mgdé]l‘a ehylggi I(G}r%rcﬂd'{/lg}%gh%hfgn gi)_l_?’lh Iﬁg‘ ggﬁéﬂdgﬁsg pé’thl)xﬁ 2bny1]-

trifl uoronmet hanesul fomthanoae hydrochloride

6- met hoxy-1-[4-(2-pi perlgln 1-yl - et hoxy) -

benzoyl | - napht hat enN2-yt &g (240 g, 430 mmol) in

di chl or oet hane ( L). Bubbl e hydrogen

chl oride (36 g, 1 nmol ) Cltht o 't helre n. Condense

boron trichloride (250 g, R At a | acket ed

addi tion funnel and add dr | nto the reaction.

Stir WO 2005/ 073204 PCTHb 0020 -46 48 - 72 h.

Carefully add reaction to a m xture of 5 M sodium

hydr oxi de (700 nmL), water (500 nmiL), and

di c

aqu@ggg@ all émﬁhg d.l'o)rorﬁ%{hgneg‘ féofﬁé QC\;’M Elt6ﬁﬂ—}lrfltt(%iy 1- -&iljl'PI%Q ridin-1-
yl-ehogy-benvayg I(aj)hﬂ’lalejl 2ayl@stei (SoDang oeddanel Y mdQddll) mL water

along with 2 mL of 1,2 dimethoxyethane. To this add 3-fluorophenylboronic acid (270

mg, 1.91 mmol), transdichlorobis(triphenylphosphine) palladium II (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 0-10 % 2N
ammonia in methanol/methylene chloride gradient. Concentrate and convert to the HCI
salt: 1H-NMR (CDCls, 300 MHz) § 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, J = 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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Separate organi c. Wash aqueous with dichl oronethane (1
Q Conbine organics and dry 5 over magnesi um sul f at e,
wo péoser32oand concentrate in vacuo. Slurry mat ePCBUS2005/000020
di chl oronet hane (200 nlL) and obtain 196.2 g of the
title conpound (87% . Exanple 46
[ 2- ( 3- Fl uor o- phenyl ) - 6- hydrgfy napht hal en-1-yl]-[4-(2-
pi peri di n-1-yl - et hoxy) - pheny 10 net hanone

hydrochloride -,,i0 | / |/ Charge a
flask with trlfluoronethéﬂ%%%g%éﬁlc acid

6- hy Wrifsyroineftthnéstfohjeeicldli -(4-12-azepan-1-yl-ethoxy)-benzoyl]-6-
yl - et hoxy) - benzoyl ] - napht haI en- 2- yI ester (500 ng,
0.96 nmoi ) and addmeBoxynaphihalen-2gl efing with 2 inL of

1,2 di net hoxyet hane.. To thiss add 3-fl uorophenyl boronic

acid (270 ng, 1.9 Y Q
transdi chl orobi s(\ri p enylphs\p-'n

ng, 0.19 nmol) and Sodi um carbon
mol ). Heat the nmixture to 8082 I'd for one

hour. Cool and filter the\m @ amd purify on an SCX
colum, eluting with 2N a@mo et hanol . Concentrate
and purify on a silica colum eluting with a 0-10 % 2N

20 ammoni a i n met hanol / met hyl ene chl ori de gr adi ent.
Corldispelvat¢2-anebapdnyleathonyd beproyhcloride(70:4 g R4Rprnol) and 2,6-

dimp RO gphiAteat (548 821 gl in Yichudfomeling fidbn)y ol s o

and(zﬁ)d ail]unnnﬁm?rlblﬂo%aé‘bbﬂg @%’1(5’;) O?Tafrh 2t1c|)_|) Z00m te%g)%&u?rg Z?d stirm
m
ovepyight. elbaalbovaons . ﬁ@wn@szoaapmbszr 1 hawr. Pyespairthe moxfure

awa% fFﬁh%&gé@g&; ands §?‘He t(ﬁgénq eagl% gh a]ququs layer with
dichiteiomeetlyina mmmneamyinee)&t}enfesﬂuﬁﬂibm the reaction vessel and wash

with saturated aqueous sodium bicarbonate (1 L). Separate the organic after prolonged

® palladiumlIl (130
920 ngy, 8.64

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-
yl)-methanone (41.0 g, 88.0 mmol) and triethylamine (28.8 g, 284 mmol) in
dichloromethane (400 mL). Cool to —60 °C and add trifluoromethanesulphonic anhydride
(39.8 g, 141 mmol) in dichloromethane (100 mL). 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 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 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)-

benzoyl]-6-methoxynaphthalen-2-yl ester



10

15

20

25

30

Di ssol ve 4-(2-azepan-1-yl -ethoxy)-benzoyl chloride
(79.4.9, 249 mmol ) and 2, 6- di net hoxynapht hal ene (37.8

W@ 200201320901 ) i n di chl oromet hane (800 nl). CooPCT/WS2085/@0020
and add alum numtrichloride (134 g, 1 nol). Warmto
roomtenperature and stir overnight. Add chilled water
(1.5 L) and stir vigorouslyg§or 1 hour. Decant the
m xture 10 away fromthe residue and separate
organi c. Wash the aqueous |ayer with dichloronethane

( 50Rddadiurk @M 194 g{] D.45886161HR0 b 5QINbM S 4-8&EA AR Iphenol (41 g,

vessel and wash w th saturated aqueous sodi Um

0. Z%n@é)rq@dﬂa&héxqmethyleney@m)@th}él qhiheridsriydrsichlogifle €44 g, 0.22 mmol) in
PR S AL ISP IR R T B s

Poup ﬂgaeemﬂmlolnam@nse afdwaed Dite @ith 3thyYicetdd (300anigednd(s3phrate

%g] rragneS| um sul fate. Filter 15 and concentrate
laye L‘\),rg orggmﬁl gyt with Anz)@ngspum sulfate filter and concentrate under reduced

preisﬂre(tg R Joﬂ%b s%lk}Q ﬁi/e) (31?9195@%;1 hedide ?%%}(?#}'ﬁdsrggﬁh\a}%ol (500

- met Aoxy- napht anone
mLI Addznzmepam-formate (100 g, 1 59 mol) and palladium on carbon (10 g, 9.4

ST B et
molf aﬁd galgaduﬁﬁ én @RMBbA (107g, gj4 ﬁﬁllldILOH@Jt Hﬁi@a&ﬂ)ﬁ%ﬂ@re fcﬁ:@@l

to -60 C and add trifT uoronet hanesul phoni ¢ anhydr

minpitps ( Byeigthg supepsiopioyeh aped ehtediteoanstdiutn avithxoigyl rac_e)tate (500
{
L P T RPEAL A0Syt B M e e

mixsep aviditethyl heetate 500 ML) aMbsdpatdnelagebleBish Wet drganic laé/er with
n

d I th Conb t he or gani cs
sa 0 O OIS RG .3 0ST O i BRERRSR g g iter
and@%&&b Wi Jn@rsﬁedﬁdeh éﬁéssuﬁqg (218G Y6l 3 or 4-9-3/2%55191 yl-

Purify the residue ol umm c¢ ronatography usi ng" a
eﬂl@ﬁYD-Pb@llOé}el col umm eI ut| ng 25 with a linear gradient

d ' ith 30: .1
o S B 2 At iR RG SR b Ry etz
azemnpgmaﬂoi}%ﬁﬁmol/{m gr I%mﬁﬁl)%éﬁﬂaﬁsﬂoﬁz@(n g, 189 mmol),

Trifluoronet hanesul onic acid
potafmp;gp qagbcglf@,:{g m&q%gyl)pyndme (400 mL). Heat the reaction mixture

o SRS 0y o 1 RSSO AR
methylkede ¢hlomdea(560 Imlt, i\UW 01:54- E)apmtemoy\lephumhk re(dﬂl&e(gpressure and
P by PR ST TR bt g
of n%n()ﬂ/@ﬁhmam&har{qu% tmzep% 8tunes (abeator ﬁgzag?é{vaﬁzﬁ&y-e-

m nutes. 5 Pour the sol ion into ice an

methpy ypaphijalan- Evloyy)-plicapaylecthBdezendneand separat e
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 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 ethyl acetate (500 mL) and separate layers.
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| ayers. Dry the organic |ayer with magnesium sulfate,

filter and concentrate under reduced pressure to give
wohe@an7nd . Di ssolve the oil in ethyl acetate P&EDOS2003/000020

and met hanol (500 ni). Add anmonium formate (100 g,

1.59 nol) and palladiumon carbon (10 g, 9.4 mol).

Heat the m xture to reflux-4®r 30 m nutes. Add

ammoni um formate (100 g, 1.59 10 nol) and pal |l adi um on
Waglathb ongahicOlager v@l’ﬂtlsammﬂe)i soddeat bitdneorragasiutiom (@1x>@(10hﬁL)‘ dey with

o LS 1 b R S e B30 o0 15,1
(97%v@fpp[<ﬁ(2eaz%9£ﬁ@r3n-eﬂﬁsi§)" pﬁeﬁg%ﬁ%inﬁﬁ{%ﬁ H{a@nﬁa@n 2dg wat er
(100 m.). te the "nmxture with e acetate (500

M)A%alfh@m@th@esdm@anlmﬁﬁe t%mLM@mod) ingy® solwiidrhof 1-[4-

- P ATl TR PR p R 2 o 15" S g
triethglaeing (20nae) andadetb Gen@Egesdd @00 enlgiay esFT. Wrhtth¥esefion

. 4- éZ azepan-1-yl - et horn% ghenol . Conbi ne '
TOIXEUr &W%Wﬂer%% 3Bd BUIEE hHQUL 34 At terepesiare; $3ood thegigaction
m1x'ﬁH9 It() T78§g§)%grae ?gﬁéz‘go]rf% %%SPQ I‘CB{[&QSB r&ﬁ% %e:l'gtare
Sep@latdi@mitaad (a@sh the thfihmhipd:r)wﬂnshtlpweddbmanﬂﬁ%bma)te sdtiewdn (100
mLLot iR, S Syorbeth e Wik et sl it andpvaporte solvent
undBElebadalpréstle. TRLGMABRRPE mecféélﬂilfe Y Qheﬁ—gel%an élluéﬁg the

Evapor ate sol vent undér reduced pressure and
matemdl gyt @@tm predientof methand/dinhl erosrethana (Qfel 1080 targat 20 g (99%)

Y
of b kR IRERE A 1 42 BBl Ry AT Bhenchir g panoy-
rmpbmaﬁnﬁQﬂkﬁ&iZ benzyl oxy- 6-
nmet hoxy- napht hal en- 1-yl oxy) - phenoxy] -ethyl }
-azepane. 25 Dissolve
1-{2-[4- (2- benzyl oxy- 6- met hoxy- napht hal en-1| -yl oxy) - phe
noxy] - et hyl }- azepane (Benple 48 ol ) in ethyl
R oL RS TE PRIRy P CR SRly I Bhehpaphtnaten 1
t enper at ure. AmjammmﬂhmmmME (30 g, 476 mmol)
and pal | adi um on carboncgz g, 1.9 mmol). Heat to
reflux for 30 net’e Aget” aymoni um formate (7 g, 111
nmol ) and pal | adi um on carl 0, F 30 nmol).
Heat to refl ux 30 m nut ilte he supensi on
t hrough a pad of celite and et hyl acetate
(500 nL). Evaporate sol ve ced pressure and
add water (100 nmL). DNqfeAT i xture with ethyl
acetate (500 nL) and separate |layers. WD 2005/ 073204
PCT/ US2005/ 000020

Dissolve trifluoromethanesulfonic acid 1-[4-(2-azepan-1-yl-ethoxy)-benzoyl]-6-

methoxy-naphthalen-2-yl 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)palladium (416 mg, 0.4 mmol) in dry DMF (25 mL) and heat
at 100 °C for 3 hours. Purify reaction by SCX column and by silica gel chromatography
using a 1-3% gradient of methanol in dichloromethane to yield 320 mg (35%) of the title
compound: mass spectrum (ion spray) m/z = 534 (M-+H).



-49 Wash the organic |layer with saturated sodi um

bi carbonate solution (2 x 200 nL), dry with mnagnesium
wamosaryy4 filter and evaporate sol vent under redDwszios/000020

pressure to give 15.1 g (97% of

1-[ 4- (2-azepan-1-yl - et hoxy) - phenoxy] - 6- met hoxy- napht ha

l en-2-0l. Add trifluoronethgnesul fonic anhydride (7

m., 42 mml) into a solution of 1-[4- 5

(2-azepan- 1-yl - et hoxy) - pRgRMY hg6- met hoxy- napht hal en- 2

-ol (15 g, 37 nmmol), trrett |amne(20 nm.) and
[4{@{%91)%by&hthoxy)etdlegﬁw6-ﬂm§zglroay-2-(99{6 tividworo-tphenyl peaphitaten- 1-

m xture to roomtenperature and stir for 1 hour at

that tenperature. Cool YH&SGRAOPEon nmixture to -78C

and add brine (20 ni). Vﬁrn1the reaction to room

te&'ger ature. Separate |layer and wash the organic

issalye H-Satzapant byl- gﬂa@xwlwméﬂ@@mh@cysbmﬂﬁdnﬂgqmo

L

Codqte8 80y ®1d 14Or (leatmeghaph 2tohike, 7. @ﬁirﬁbl? aifhsti ab tdont Rnfetature for
colum eluting the nateri al with a steg gradi ent of

15 mniranPPEnErF gt vifsehBedistave Bresolign dishiggmsthang (19 g1y and
cooP‘E‘o d <r¢ fhye 5&&%@1&1@{%&&% 3;;1;;0 38 nthol ))] drgpw1se and 3?rmg to room

(2-azepan ‘phenox
10 tempalahlrdn abwErnee@etiph felsl é houﬂzﬁldﬁ)oamdaetlm #hikture onto ice, saturated

sodiyty bieaibantie il i MEHRRAE D B WiE AR adfine:

conﬁ)n'r_e exdficldahd Qlavie w‘ith Wdté%%@ @%flﬁ&?@dﬁlﬁﬂ Bicartdmbh@. Dry with
azepan- 1-yl - et hoxy) - benzo
sodwm ﬁé&*’}& HAShH Ehd Feeentralp innutcep. ngé' bwgslhqa ! ghomptography

us1r%" 41a§é7cit %ﬂaﬁleﬁtg i hat?ﬁ%}% H‘?&l&w dl?eghagle t{) ?i?éf'dzgg) m% (?7 mfl t)le title

15 compe:Undkaéstgpeahﬁnyibnhmp}m&ﬁad) (M (416 ng, 0.4
mmol) in dry DVF (25 nL) and heat at 100 C for 3
hours. Purify reaction by SCX colum and by silica gel

chromat ography using a EL-%BQO 19padi ent of methanol in
di chl oronet hane to vyi el ” nmg (35% of the title

[4e Grpoenaa: 1-peetborxgpebemyilii 2-(2eflucrp gyl b ameth &:34ndplthia)en-1-y1] -

methanone

N/\/O
S 0
SR

Dissolve trifluoromethanesulfonic acid 1-[4-(2-azepan-1-yl-ethoxy)-benzoyl]-6-

-

20

methoxynaphthalen-2-yl 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[dichlorobis(triphenylphosphine)]
25  palladium II (0.43 g, 0.61 mmol) and sonicate briefly. Next add cesium fluoride (4.17 g,
27.45 mmol) 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 a silica gel column eluting with a 0-10%

methanol/methylene chloride gradient to isolate 1.10 g of the title compound (72%).
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WD 2005/ 073204 PCT/ US2005/ 000020 -50 Exanple 48
[4-(2- Azepan- 1-yl - et hoxy) - phenyl ] -[ 6- hydr oxy- 2- (2, 4, 6-

WO peoslom2no- phenyl ) - napht hal en- | - vyl ] - nmet hanoPeT/552005/000020
Di ssol ve
[ 4- (2-azepan-1-yl - et hoxy) - phenyl ] - [ 6- met hoxy- 2- (2, 4, 6-
trifluoro- phenyl)-naphthalgn-1-yl]-nethanone (634 ny,
1.2 mol) in dichloromethane (10 nL). Cool to 0 C,
add HO (2Min ether, 1.2 nL, 2.4 nmol) and stir at
roomtenperature for 15 mnutes. Concentrate in
vacuo. Redi ssol ve the sdftampie @0chl or omet hane (10 ni)

[ofe]0) T. Add tribrom
SR osvrekotnat G R b smtean s Erhydiony (gt -y
reaction for 1.5 hOﬁ[eﬂfbﬁgn@H%{Oé}ﬁ@ﬁ‘del on m xture onto
ice, saturated sodium bicarbonate (20 nL) and

rret hanol (20 mL). Extract with dichlor orret hane

TR L3Sl 0 OO SR

napHﬂhdleﬁqnﬂ]aﬁieﬂﬁhend (TSSGQhﬁ‘gJ a. llﬂuﬁblb ¥ 2Yms) ﬂlétﬁ}'ﬁle@@bhlonde and cool
aphy a_1-3%gradient of nmethanol in

) h t

in af G AG RO RATRIORAGS 8IS T 91517%0%'40 QOmE 1OiTE0TE 15

tem! 8%9 rl‘ibur 'ﬁff§§ t@B%@Es@é@t&bﬂ%’f §ﬂ& s'aiﬁlm 1?%%0&% Eﬁd 3/1
epan - et oxy en

chlquﬁotlﬁMdpmpanelp (Repyitaje the ngahmdyyanawhﬁhhalﬂ'ewatet and/dily over 3A

swvteF i EY%}’{}F%?T@F ﬁgﬁgg&ﬁn%lmléy QR p aﬁlca gel column eluting with a 0-10%

metﬁal{o‘ﬂ/n{earyi’eﬁﬁﬁ:ﬁfbnhe)gkacﬁérﬁ @diébl‘aﬂan@Mk bf ﬁre free base of the t1tle
nmet ox§napht hal en-2-yl ester (1.68 .05 mol ) 30

comppound (5%t HHissohvel the aebasgdn -1 ﬂlnméﬁ%@frﬁz:émltﬁbr ovat@r Add an

app?o%hgte( o%a or OS/I lé%]trr T lecn%/ %%dslgﬁ‘:)holl)z? tl'fgmxtlﬂr'a to affordlt]ixe title

compoud® g, 0.61 mmol ) and sonicate briefly. Next add
cesiumfluoride (4.17 g, 27.45 mml) and heat to 75 C
for 1 hour. Add Celite and filter. Concentrate the

sol vent under vacuum dissgliveiin methanol and purify

on an SCX cartridge, eluting wih 2 N
5-[4ntrdvaepannevhethoxy)-tRaryli-p- (ﬂtﬂuoh@ph@wl)m@hmhba~23d Hydrochloride

colum eluting wth a 0- 18%

T

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 5ml lithium triethylborohydride (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 trifluoroacetic 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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nmet hanol / net hyl ene chloride gradient to isolate 1.10 g
of the title conmpound (72% . WD 2005/073204

wEON51082005/ 000020 -51 Examlp e 50 PCT/US2005/000020
[ 4- (2- Azepan-1-yl - et hoxy) - phenyl ] -
[2-(2-fluoro-phenyl)-6-hydroxy-naphthalen- | -yl] -

nmet hanone hydrochl ori de 5 Dsgsol ve

[4-(2-azepan- 1-yl - et hoxy) - phenyl ] -[ 2-(2-fl uoro-phenyl)
acot@umit hwatpr. Avdpint dpatapriate-antduntret SHdhbydodB&Ac Md and lyopholize
h 1..11m1FI2ffig 20.tIr1_ met hyl ene chloride and cool in an

ejmuxiyte 1o Aitqsd M fitle campotdde i s added (1.5 ni) and al | ow

to cone to room tenperature. Pour into a two phase

solution of saturated sodi um bi carbonate and 3/1 10

chl or of orn i sopropanol . Begaplat’& t he organic | ayer,

Bl L P o i R B B -

a 0-10% nethanol / met hylygngetiiloaei de gradient to
isolate 268 ng of the free base of the title conpound
(50% . Dissolve N1ee Base m xture of
acetonitrile : ter} Add 3 nriate amount of 5
M hydrochl ori c actd”and | yoph ,
afford the title 15 conpou
5-[4-(2- Azepan- 1-yl - et hoxy)
) - napht hal en- 2- ol Hydr ootkg e
Di ssol ve
[ 4- (2-azepan-1-yl - et hoxy) - phenyl ] -[ 2- (2-f | uor o- phenyl)
- 6- hydroxy- napht hal en-1-yl ] -nmet hanone (223 ng, 0.48
nmofyunle triffrogemethanespijenio feif drl4-(Fmzeprns]-ykethoxy) drenaeyd]-6-
i [ [ : ol ut i i,n
me Ot b oY PRSP SRR RGEC S oro-bensene
(1.18xg, 5eStmumiot)Hin etpnydedaeaiaila tadtd propweaidn GH[6-hyBioxyd-153,5-

.t h ' t | product) in 20 nL
iR enRBetrd Rt Cape Bt g &R en bmenone to
givO048 g (5% bf ARt cBnipbubd: inhdsy Q%e%&ﬁﬁﬁ (ién &?A)g m/z = 5344 (M+H).

Concentrate this reaCtion and purify on-a Ica ge
colum eluting with a 0-10% et hanol / et hyl ene
chloride gradient to gi VE 70 ny

xaniple 33

[4-(2-Azepan-1-yl-ethoxy)-phenyl]-[6-hydroxy-2-(2,3,6-trifluoro-phenyl)-naphthalen-1-

-fl uoro- phenyl
\' 1/ F 20

yl}-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
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.
Analytical data obtained for the corresponding HCI salt: mass spectrum (ion spray) m/z =
520.3 M-Cl).
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(31% of the free base of the title conmpound. Dissolve
the free base in a 1 :1 mxture of WO 2005/ 073204
wEOs0E2005/ 000020 -52 acetonitrile : water. PODUS2005/000020
appropriate amount of 5 M hydrochloric acid and
| yopholize the mxture to afford the title conpound.
Exanple 52 5 -53-
[ 4-(2- Azepan- 1-yl - et hoxy) - phenyl ] - [ 6- met hoxy-2-(2, 3, 6-
trifluoro phenyl ) - napht hetamplé 54yl ] - met hanone CY~\i O
F Cauple trjfluoronmethanesul fonjc acid
[4- @ %@P&lﬁﬁﬁwﬁpy@nﬂ rﬁ%o(%ﬁgl@é opylg-6-mgthoxy-naphthalen-1-yl]-
nmet hoxynapht hal en- 2 &anbde 48 g, 2.67 mmol) with
2- brono-1, 3, 4- trlfluoro enzene (1.13 g, 5.35 nmmol) in

a procedure sim : paration of
[ 6- hydr oxy-2-(2{3, 5
trifluoro-phenyl pht hal €

| - et hoxy) - phenyl ] - nethanone
the title conmpound: mass s
534.4 (M+H). 15 Exanpl ex
[4-(2-Azepan-1-y|-ethoxy%—phenyl] - [ 6-hydroxy-2-(2,
3,6-trifluoro-phenyl)-naphthalen- | - yl]-nethanone
Denet hyl at e

[ 4-Capdezigifbaordmgthanesu tnnyg aqgid M%@-ﬂk@anelt fleothioy) (benyH-6-

riflug 2 phenyl hth y net _han
meibtspf bl RN e o T L s STop DL PorptiCand 1.2
g, 718 |y 8 flfcedure described for the preparation of 2-(2,4- dlﬂuoro Rhenyl) -6-
1L4 (2- azepan 1-yl - et hoxy) - phen IT [ 6- hydro
me

PXY-napbihslgsn byl - (aamﬁr éﬁ/l-zﬂwy) nlwﬁaﬁnﬁgan@eg@ gize 1.1 g
B T L

(ion spray) mlz = 520. 3 (NLCI) 25 WD 2005/ 073204

PCT/ US2005/ 000020 -53 EﬁgarﬁPlIgS?Af

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

Epiperidin-l-y
66 g (46% of
spray) mz =

methanone hydrochloride

Demethylate [4-(2-azepan-1-yl-ethoxy)-phenyl]-[2-(2,4-difluoro-phenyl)-6-
methoxy-naphthalen-1-yl]-methanone (1.1 g, 2.1 mmol) with BBr3 (1.0 mL, 10.5 mmol)
by the procedure described for the preparation of [2-(2,4-difluoro-phenyl)-6-hydroxy-
naphthalen-1-yl]-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-methanone. Purify on silica gel
(0% to 5% methanol in methylene chloride) to yield 790 mg (75%) of the free base of the
title compound: mass spectrum (ion spray) m/z = 502.3 (M+H). Convert to the
hydrochloride salt.
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[ 4- (2- Azepan-1-yl - et hoxy) - phenyl ] - [

2-(2,4-difl uoro-phenyl)-6-nmethoxy-naphthalen- | -yl] -
woreisanane CY OF / F 5 Couple PCT/US2005/000020

trifluoronmethanesul fonic acid

1-[4-(2-azepan-1-yl - et hoxy) - benzoyl ] - 6-

met hoxynapht hal en- 2-yl esteg,(1.4 g, 2.5 mol) and

2, 4-di fl uorophenyl boronic aC|d (1.2 g, 7.6 mmol) by

the procedure described £o1, 1hggpr eparation of
2-(2,4-difluoro-phenyl)- %‘lmi——é

[4-(Pe aepay- Inplpdthdray)-@herdyl | 2 €24, G ifRiopo-pheryt)i- Grmb ik y enplakslya-1-yl]-
phenyl ] - met hanone to give 10 (85% of the title
conmpound: nass spectrun1@FéWm§E?ay) niz = 516.3 (MtH)
Exanpl e 55 [4-(2- gﬁ -loyl - thoxy)-phenyl] -

[2-(2, 4-difluorg-pheéhyl

nmet hanone hydr octil opi de 15
[ 4- (2-azepan-1-yl -
nyl ) - 6- met hoxy- napht hal en-
mol ) with BBr3 (1.0 ni, 1( D
descri bed for the prepardllo
[2-(2,4-difluoro-phenyl)-6-hydroxy-

napht hal en-1-yl ] -[4-(2-pi peridin-1-yl-ethoxy)-phenyl]-
met bﬁﬁg@gﬂaﬁwitﬁ yllmbr&huhsﬁesgﬁbmg Qcﬁqf’/mt <<72 %éf,ﬂﬂ.?ﬁeﬁbxy)

in nmethylene chloride) to yield 790
benfzoyiMba@bonﬁlaphtbalemﬂtyl estenFgbgrt0o rmml) Qyﬁe@tﬂummphmyh boronic

scid (L R el pelat s bhess P 30 Rl earto0020

tetralod(uipteAplipRosphine )palladium SO) (1.63 g 1 40 mmol) followed by 125 mL dry
Nhﬁ 2- Azepan- 1-yl - et hox n di f ] uor o- phe
DM | Hleag lh?é%lﬁ@%? uﬁé%rmmﬁ@ae@r@t ﬁ/ far %[%mma%ngoolcﬁltpr, ewaporate

the solvent and purify on an SCX cartridge, eluting with 2N ammonia/methanol. Purify

)
—
>
o
X
<
~—
o
>
D
: 3
‘i '
1
=
—
c
o
-~
o
o
>
D

fhapone (1.1 g, 2.1
by the procedure

further on a silica gel column eluting with 0-10% methanol/methylene chloride. The yield
is 2.5 g (70%): 1H-NMR (CDCl;, 400 MHz) 6 7.90 (d, J = 8.4 Hz, 1H); 7.66-7.61 (m,
3H); 7.39 (d, ] = 8.4 Hz, 1H); 7.23-7.22 (m, 1H); 7.18-7.08 (m, 2H); 6.79-6.74 (m, 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-yl]-

methanone

Convert [4-(2-azepan-1-yl-ethoxy)-phenyl]-[2-(2,6-difluoro-phenyl)-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 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
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Charge a flask with trifluoronethanesul fonic acid
1-[4-(2-azepan- 1-yl - et hoxy) -
whenznyizp4 6- met hoxynapht hal en-2-yl ester (3.9 BCT/USDB5/000020
mrol ), 2, 6-difluorophenyl boronic acid (2.23 g, 14.12
nol ), potassi um phosphate (9.0 g, 42.20 mol ) and
tetraki s(triphenyl phosphi ne_r?si_al | adium (0) (1.63 g,
1.40 mmol) followed by 125 dry 10 DMWF. Heat the
t
colﬁ%ﬁtel-hrtﬁggx\'f}glg%(r) gtbtgor W é?%gﬁ%&a%g&l&% ?ﬂl@ﬁl 16 gweggﬁh (54%) of

themletcbmqigmd elHHNME (@DOh,ZIlSlO MHDG aﬂﬁﬁtnadalollH) P8 @dyJ = 8.4
her on a silica gel um eluting with 0-10%

Ha, DR A (et B 10T 831180 (D116l @ I 72 s, D) 7.16.7.08

0 7,19 )
(m,11%§3;,/®5.?9 fi\lMgiilifP%]%s(ﬁgﬁ’?@'\g@ F%S& (%4 P= %dz %‘ZZH 4‘11'('?1 6.0
Hz,7ZI—P)33I)5229£{m2H}~I)Z 9072.88 ¢, 48); (M1-RH (mHAHP 16537146Q(m 4H).

4H); 15 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). Exanple 57
[4 (2- Azepan-1-yl - et hoxytxﬁ BY -

E—}%——r

2-(2,6-difluoro-phen OoXYy- nalohthal en-1-yl] -

ﬁqm;fﬂeyl cgbom-ypggnyd -[2- (2 5 d1ﬂuoro -phenyl)-6-methoxy-naphthalen-1-yl]-
[4 (2-azepan- 1-yl - et hoxy) e%?en |1-[2-(2, 6-difluoro-phe
nyl ) - 6- net hoxy- napht haI en y ? nmet hanone (2.5 g, 4.8

nmol ) into the hy sal t and charge a flask
with the SO|IdS| DISSO| he matgrial in 200 nmL
met hyl ene chl ori d chill i Add to this

m xture boron tribromde (5.0 ni, 53 Dl ) while
swirling. Stir the 25 reacti OOWr't enperature for

one hour and pour into a.twd phHa syt em of saturated
sodi um bi carbonate and an®rgani ¢ | ayer consisting of
a 3/1 mxture of chloroformisopropanol. Shake to
extract the product, separate the organic |ayer, dry

ov ebiss@Ae frifliwesthethasisel¥@sic and 1@&9@&@5@-1 heethotWaRhzoyl]-6-
metgnder vacuum Puri ffl on a silica WD 2005/ 073204

exynaphelsraodeser (28be.cofimmad) iat m{a, ofidegpsaednogtpnitrile and

t 1.3
SISO L1 98 Aol (8 13 0,

tranS[dich'l@wB1SMpK1¢hylphld}phiﬂe)5ﬁal(ad;um] 140514, B73 ri2ipl) aidd Séhicate
.(d, .J =88 Hz, .1H): 7.33- d,..1H: 7.1 w J =

brle%l%/4 Ii%t at?d’_ﬁesm-?‘l @%&D?deo(é 9%(3%“?52% gbngm%l) gggl gezg 0 %ﬁlgg fq_r'gbn.e hour.

Ad(ﬁC@Hte@tna Bilte Céidentrite @& sfo‘ljvent]undeQ Vgculdﬁl dkhlve th ﬂa@th@iﬁ@l and

J = 6. 5 Hz, 2H); 3.05-2.99 (t, H)290-2 4 (m
puruf]qpn an Sﬂ?{ qart;@ge,rﬁlum}g)wnll ZH@nggn@ga/pmthampib togive 1.74 g (93 %) of

the title compound.

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

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 mL 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 temperature. Pour into a two phase solution of saturated sodium
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Exanpl e 58 [4-(2- Azepan- 1-yl - et hoxy) - phenyl ] -
[2-(2,5-difluoro-phenyl)-6-nethoxy-naphthalen- | -yl]

wo 20msbhe@none Y~~OF O C 10 O Dissolve PCT/US2005/000020
trifluoronethanesul fonic acid
1-[4-(2-azepan-1-yl - et hoxy) - benzoyl ] - 6-
met hoxynapht hal en-2-yl esterg(2.00 g, 3.63 mmol) in 5
nm. of degassed acetonitrile and add

bicdsbonétt fahd 8/ 0GR MRS REY 0B CEPafate the Beanic BPer™VRN with water
15 trans d[chlorobls(trlphenylphosphlne%] pal | adi um |

and ¢rymyeyy3A gierss. niisppratatlic selnensand pubify of 4 gilicgsltcohuith eluting

: ' f ' 9 2. 76, t.to 75.C
il -8 At 28 o Ui B o e e 750
mgI@6%¢ bf thenfRIconpLktm 1 INIR! (E@_d‘lﬁ, 30 NIAZPS 73044, IPUB Yz, 1H):;
on an SCX cartrid eluting with 2N amoni a/ met hanol

e,
7.609 -3 e 37443 (@@%% 8.8 1.8 e LH);t71.26-2 8infow ibH); 7204-6.82 (m, 4H);

44(2 - 1oyl & hoxy) - A
6 TFATBUE A e AEoR 38l bl BRE . g 4 15
(m8Hhanone 25 Dissol ve

[4-(2-azepan- 1-yl - et hoxy) - phenyl ] -[2- (2, 5-di fl uor o- phe

nyl ) - 6- net hoxy napht hal en- 1-yl ] - net hanone (1.74 g,

3.37 mmol) in 20 nL neth loride and chill in

ice. Add to this solutio%kéﬂgE%@ of boron tribrom de
[44(8-/3zegan-2 4yl 2 thooy)-pheayid-[ 6inhashortye2- (2, 8)Fetriflaofosghenyl)-naphthalen-1-

tenperature. Pour into a.twy, phase sol ution of

saturated sodi um WO 2003HTHEBEWIBCT/ US2005/ 000020 - 56

bi car bonat e and | opof o ni i sopropanol . Separate
the organic |aygr, '\'/\J/E;J;\f{vm

aterg_afd dry over 3A
si eves. Evaporate e solv ap® pOFify on a silica
gel colum eluting with a 0-10 hapnkl / et hyl ene
chl oride gradient. Evapor . 0l vent Ko gi ve 780
ng (46% of the title conp H NMR (CDC13, 300
MHz) 8 7.79 (d, J = 8.7 ®z, V1H)3

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(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 palladium 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 chloride gradient to give 1.85 g (53%)

of the title compound.
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57.60-7.55 (m 3H); 7.41 (dd, J =8.7, 1.8 Hz, 1H);

7.26-7.21 (m 1H); 7.04-6.82 (m 4H) 671668(m
wQ@blos/od3204-4. 14 (m 2H); 3.03-2.97 (m 2H); 2.PSHRSBE5/000020

(m 4H); 1.73-1.58 (m 8H). Exanple 60 10

[ 4- (2- Azepan-1-yl - et hoxy) - phenyl ] - [ 6- met hoxy- 2- (2, 3, 5-

trifluoro-phenyl)-naphthal ef7d - yl]-methanone N-~OF

of F O Dissolve trifluoromethanesul fonic acid

1-[ 4- (2 azepan- 1-yl - et hokxamplerddoyl ] - 6- 15

BRI e 34 £ B e 1

bi s( pi nacol oat 0) di bor on y{jIn&hshoné. 96 Mol ),
bi s(tricycl ohexyl phosphl ne) pal | adium (0) (0.72 g,
1.50 mmol ) and cesiumfluoride (7.33 g, 67.0 mmol).

He

ot aDi e [EREhi i 1 31l o gt 24 33 EfuBldpheny)-
napbtial@rb-yl]2n8himadne i(2.85 gr HB¢ nmesiein 20 M. methili8ndéhloniad nd cool to
. th 720, L1 _adi st 20 and heat
0 Gy R Baierefrvdinngn by § miE i BpmpRenellotio rome Sncort eiperature.
Powd8tolibinof phasy@tedl bf s%ﬁu&@él so&iﬁh%ﬂ%dﬁe‘ A3 th a

0- 10% net'hanol’/ met hyl ene chl ori d gradl ent to giye
chlgrofgny lsem%nol oWashghet drghnic byapwith Srint\mQ@y3WeT32 0blecular

siefe! (CPRRORRAO G %ﬁiaﬁ?ﬁﬁéwﬁf PBPRG oxy- 2- (2, 3, 5-

trifluoro- phenyl) napht hal en- - yl]-nmethanone 5
Di ssol ve

[ 4- (2- azepan- 1-y| - et hox {¥eparEapiD. [ 6- net hoxy-2-(2, 3, 5-

t - .na I

i BB BN R 4 G S hn ol
C. Add boron tri brom deph{l®aléh-2dy] eddr. 7 nmol ) and al | ow
to conme to roomtenperaturg. Pour into a two phase
syst em of sat urat S\ Lef D bonate and 3/1

chl orof ornii sopropangl . Wash g8 _organic layer with
brine and dry over 3A nol ecul ar

Dissolve (2,6-dimethoxy-naphthalen-1-yl)-[4-(2-piperidin- 1-yl-ethoxy)-phenyl]-
methanone (56.0 g, 123 mmol) in chloroform (500 mL). Cool to 0 °C. Add boron
trichloride (150 mL, 150 mmol, 1 M solution in dichloromethane) and stir 2 hours. Warm
to room temperature and stir 1.5 hours. Add additional boron trichloride (50 mL, 50
mmol) after cooling to 0 °C. Warm to room temperature and stir overnight. Carefully add
ice and saturated aqueous sodium bicarbonate. Separate organic and wash aqueous three
times with a 3 : 1 dichloromethane : isopropanol mixture. Concentrate in vacuo and
dissolve in dichloromethane. Dry over sodium sulfate, decant, and concentrate in vacuo.
Slurry in ether and filter, rinsing with hexanes to give 49.4 g of (2-hydroxy-6-methoxy-
naphthalen-1-yl)-[4-(2-piperidin- 1-yl-ethoxy)-phenyl]-methanone (99%).

Dissolve (2-hydroxy-6-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 mmol) and heat the reaction to reflux. Allow to cool to



10 sieves. Concentrate to give 2.63 g (95% of the
title conpound. Preparation 10

wareeoslozxznonet hanesul fonic acid PCT/US2005/000020
6- met hoxy-1-[4-(2-pi peridin-1-yl-ethoxy)-benzyl]-
napht hal en-2-yl ester G OIf 15 Dissol ve
(2, 6-di net hoxy- napht hal en-1 <yl ) - [4 (2-pi peridin-1-yl-
thoxy) phenyl ] - net hanone (gé g, 123 mmmol) in

roopt g‘[ﬂ%ga?llﬁ aﬁ(? %gcbﬁie) Adf%ghu m{%} Qf t% Kgf‘gtgréalﬁ oﬂ/ltlll r51 M hydrochloric

acidli Dﬁihw\@memam eSOOanH) sWash ﬂlehmutIEe fodatimeR Qvithodicidordmethane
e a ir 1.5 hours Add addit onal bor on
(sop e ey éem?ne thg)OTSAHGH Tk pYeE SOUBRY Suigter deqgnerand
L \A A -6-
congEe ?’Jﬁ%ﬂ‘“‘sg‘?ﬁFa?“g‘é‘f‘)i‘aﬁﬁ%%?‘%%l&?lu%&EF‘%E%@ PR hedyl)-6
5 me@@pwnapls‘—hdp‘gémlc and wash aqueous three tines with a

CorRaAr T ATTHR a4 GRELBRGERY i Lo Bt ot e anc

trle@[yYsﬂaM@(l(B@ﬂﬂ_U B2 5 Uhinal) e Hede®ha Mactigittd eAAE ditIr e, TBol to room
vacuo. 25 Slurry in ether and filter, rinsing with

tentpesaiwe end dilgie etiygiuraigd gauqops podivmbjcaphanatedQ( mL). Extract the
org B PSS o s gice e kR 306 PLsaPh e
10 Con®ikgthe D‘@Bmh \tby over sodlum sulfate, decant and concentrate in vacuo. Isolate
hydr ox mst hox ht hal, -[4-(2-pi peri.djn-
a ey PRI & TRAT ek ARG |12y o et ale-2-ol.
Puﬁ@ttfl@fﬁéﬁﬁl@foﬁraﬁ@d}@%uﬂa elut‘l\‘i@th%'ntnfihﬂﬂt'f@s Ve tHARD, then eluting

hydri de (3. heat the reaction
the paddugk wi ﬂbb@mm@n@bmthmlm 2005/ 073204

PCTLU O 2 roo re a a i,ce .
A djlla %gﬁl% m%?x 39 % r1;4?mp iperie —f—g— x¥ begzﬂ?—na&l%alena-ol in

15 dlchlybftfeﬁﬁmleQB(D(DmI_@ﬁmdjadd:N lph%ﬁylbls(tfiﬂu@bﬁfetl(aﬁ%lfﬁhﬂrmdm g,42.0
the m xture four tinmes with dichloromethane (500

mmobk GG ERLY1BiRe (HE ML 4437 gapels and lgay topglipx Mﬁ mﬂrs

Cot i g OHSEIN ) SyBe g g o s

colim@ el Bingevitox y‘nm gmdfrfait begifiniog w1ﬁeﬂ¢m&ome&mnn and endmg w1th 20

1 b RpSaR e refigL) pyrdS(aB5 b Eomad el roai

20 the reaction to reflux for 1 hour. Cool to room
Example 62
1-(2-{4-[2-(2,5-Difluoro-phenyl)-6-methoxy-naphthalen-1-ylmethyl]-phenoxy} -ethyl)-
piperidine

SRR OEY
LI

Charge a flask with trifluoromethanesulfonic acid 6-methoxy-1-[4-(2-piperidin-1-

25

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 (0.6 g, 3.82 mmol),
transdichlorobis(triphenylphosphine) palladium II, (270 mg, 0.38 mmol) and cesium
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tenperature and dilute with saturated aqueous sodi um
bi carbonate (300 nL). Extract the organic and wash

w0 b@sagizeous twi ce with di chl oronmet hane (300 neCEESI005/000020
wash). 10 Conbi ne the organics, dry over sodi um
sul fate, decant, and concentrate in vacuo. Isolate a
resi due contai ni ng 5
6- met hoxy-1 -[ 4- (2- pi peridi ﬁ% yl - et hoxy) - benzyl ] - napht

hal en-2- 0 I f N esi n I
iR RS o 2 eilhh ¥obRo BRSBTSy oty (T e
houteidamadiditional drhalPMneumon th/ sakl, frmatalysbhisd tle\¢esium fluoride and
6- met hoxy-1 -[ 4- (2- pi.perj di n-1-yl - et hgxy) - benzyl ] - napht
heapyeamight. éptliqumon_rsngjﬁ@w the BwrtHegAnd rap trpggh golumn

cnds g9t g k45 Qo e v
2 0-46% méthenolfmethgemoeisride gfadiertntGontentiate toagivod 3nag (46%) of the

AT TR T T DR e

Hz, 36 P35 00, 1 B 19 S O 28 D027 305 18 M o', 4y 56.6.82
(m, GEHPG.IRHG.BBIH2H); 204-Bx1nid] H):et. B23.99-( 2H){3.93 (s, 3H); 2.72 (t, ] =

63 Fiy PRt b -5 L BRI L Shigar T oo et A8 i e
25 Charge a flask with trifl uoronethanesul fonic acid
6- met hoxy-1-[4-(2-piperidin-I-

yl - et hoxy) - benzyl ] - napht Bsample 3y| ester (1.0 g, 1.91

0b)s. | in- PEELANLH - hého-
T BB A B PR, PIELRRL T BTyt
3.82 mmol ), transdichl agéotisiotide phenyl phosphi ne)
pal ladium 11, (270 ng, 0.38 nmol) and cesium WO
2005/ 073204 PCT/ US2005/ 000020 -59 fluoride (2.61 g,
17.3; (2.3aNh Gatseq; ¢! 8- EE- 2l -
T T e
phepéwry tegthyl)-piesidipetin R sl gastbnithiée alsihillvinf 4nuioe batb. avld 1.5 mL of

heat, overni.ght..Jln t rning filter the m xture and
borght ity St S it A TR, 8Bt o b S rPes Rty Bt 1
mixEt Mao altwohakd dhidtifetof eituiteddsodivn BitahShate @bMfTBn and a 3/1

eluting with .
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) 67.77 (d, T = 8.7 Hz, 1H); 7.61 (d, J = 8.1 Hz, 1H); 7.28-7.25
(m, 1H); 7.11-6.94 (m, 4H); 6.89-6.83 (m, 1H); 6.74 (d, J = 8.7 Hz, 2H); 6.57-6.54 (m,
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).
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5 a 0-10% net hanol / net hyl ene chl ori de gradi ent.

Concentrate to give 430 ng (46% of the title
w@oompomds 1H NVR (CDCLl3, 300 MHz) 87.85 (d, JPET/9SB05/000020

Hz, 1H); 7.73 (d, J 8.7 Hz, 1H); 7.33 (d, J = 8.4

Hz, 1H); 7.18 (d, J 2.7 Hz, 1H); 7.11-6.89 (m 4H);

6.86-6.82 (m 2H); 6.73-6.860-(m 2H); 4.34-4.19 (d,

H; 4.04-3.99 (t, 2H); 3.93 (s, 3H); 2.72 (t, J = 6.3
Hz, 2H); 2.47 (t, J = 5. Exiunple4d); 1.58 (qui, J = 5.4

Hz, 4H): 1.46-1.41 (m 2H). 10 Exanple 63
165 (418 BripiErom BRestpr st oaY parhypERicy ety YimhepaosyaihyD:
- benzyl | - napht hal en- 2- ol iﬁ%iﬁq§hl oride 15 Di ssol ve
1-(2-{4-[2-(2,5-difluor o-pp enyl ) - 6- met hoxy- napht hal en-
Py

1-yl nethyl]- phe M}%QL- iperidine in 20 nL
acetonitrile an@ll in g ce bath. Add 1.5 ni of

boron tribrom de™wth sw rI'cag s

roomtenperature. Pour this to a two-phase

m xture of saturated sodiu e solution and a
3/1 mxture of chlorofarm opan® . Wash t he

organic layer with water~and dry over 3A 20 nol ecul ar
sieves. Concentrate the organic |ayer and purify on a
silica gel colum, eluting wth a 0-10%

met Pasaiv¢ mifliorbmehandshfonid ecid bamedoky- 1 Hv o pgpigerlin- heyl-ethoxy)-

B 808 S o0 SERRIT A BB

dd(XPGis 8¢ adid (080 ¢J332&mholhlz, 1H); 7.61 (d, J
addC roé&%n- 7028?71.2(«% f 7 ;ogl.zll-H)

='8.1 Hz, 1H); 7. ‘ m, 1%( 6. 94 gm 4H) ;
trang| dchlgrop s (iriphensiphosphine)] palladjum Ig027Hg 0.38pmob ap¢ senisate

i, 53,8 g dd 0 089 gl 576Gt
Add (fbl;itél-d)ld fﬂt/eﬂSCﬂanébﬁtrémtI’la?hﬁlven?{ﬁuﬁ %étﬁﬂ%Eﬁh’%OIA\:e in methanol and
purlly Op AR SCEY FATIIEE. HHER P AN AR RO et Aot ¢ Hile
Con\ﬁdundphenoxy } -ethyl)- piperidine GF OF 5

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

Dissolve 1-(2-{4-[2-(2,4-difluoro-phenyl)-6-methoxy-naphthalen-1-ylmethyl]-
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/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. 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 lyopholize the mixture

to afford the title compound.
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Di ssol ve trifl uoronethanesul fonic acid

6- net hoxy-| -[ 4- (2- pi peridi n-1-yl - et hoxy) -
wheozprjzonapht hal en-2-yl ester (1.00 g, 1.91 npoOl/US2005/000020

20 nL of degassed acetonitrile and add

2,4-difluorophenyl boronic acid (0.60 g, 3.82 mmol),

trans[di chl orobi s(tri phenyl pdglesphi ne)] pall adium ||

(0.27 g, 0.38 mmol) and sonicate 10 briefly. Next add

cesium fluoride (2.61 g, Exénile 6601 ) and heat to 75 C

for h . Add lite and fjlter. Concentrate the
sloi%rg‘ﬂ-&-sfﬁﬁéw%gw -6-meshazyaphihalear ndmsthyanehenpryli-¢thyl-
on an SCX cartridge, eluti ggnﬁfgh 2N ammoni a/ met hano
to isolate the title ng 15 Exanpl e 65
6-(2,4-Difluoro-p ')-5-[4-(2-piperidin-1-yl-ethoxy)
-benzyl]-naphthaﬁgﬁ?g-ol hydr ochl ori de Di ssol ve
1-(2-{4-[2-(2, 4-dif™Nuor o- phenyl ) - 6- net hoxy- napht hal en-
| -ylmethyl] 2 0 pheno W) - pi peridine (0.72 g,
1.48 mol) in 30 nL net &y e and chill in
ice. Add to this solution Z on tribromde
(21.2 mmol ) and allow to cq t enper at ure.
Pour into a two phase sglu saturated sodi um

bi carbonate and 3/1 chl 8rofor ni"i sopr opanol . Separ at e
the organic |ayer, wash with water and dry over 3A
sieves. Evaporate the solvent and purify on a silica

gel DigolnriflbiionitehanksuifodiCacidfm@eh it hpn@- fngatldrmheylaathoxy)-

chloride gradient. Evaporate the solvent to yield

bengyllenppighaisn-2-phestar (68 2»aHa r@molt)h%ﬂtmwhertyéhﬁ@ummd (3 8 g, 3.8
mnidI§ %%M?ﬂlﬁ@roﬁfs&ﬁgl?&?ﬁ)hx%ﬁn%] %ajuaﬁhfﬁli il (?66’&%0 38 mmol) and

acgt oni ppropriate
cesirhylondé (206 igec 1At indnal) th lg&:mh,@legzseed fvetomitxileiarel heavat 85 °C for

S o 51 Bl B S S AL AP i o
amirdmni#mEIHdRsI0 Eifas&ié{e)to@n%t Jﬁ%\arﬂa&m Lhﬁt:@ géljeo}ﬂn‘ﬁ%lﬁﬁﬁé with a

henoxy } -eth E peri di ne
gradlent of 0-10% methanol/met ylene chloride: mass spectrum (ion spray) m/z =470

M+H).

Example 67
6-(4-Fluoro-phenyl)-5-[4-(2-piperidin-1-yl-ethoxy)-benzyl]-naphthalen-2-ol
hydrochloride

Dissolve 1-(2-{4-[2-(4-fluoro-phenyl)-6-methoxy-naphthalen- 1-ylmethyl]-
phenoxy }-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 molecular sieves. Evaporate the solvent and

purify on a silica column eluting with a gradient of 0-10% methanol/methylene chloride -



Di ssol ve trifluoronethanesul fonic acid
6- net hoxy-| -[ 4- (2- pi peridi n-1-yl - et hoxy) -
whewzpizonapht hal en-2-yl ester (1.0 g, 1.91 mbC¥/1US2005/000020
4-fl uorophenyl boronic acid (3.8 g, 3.8 nmol),
trans[ di chl orobi s(tri phenyl phosphi ne)] palladiuml]I
(266 ng, 0.38 nmol) and ceghumfluoride (2.6 g, 17.1
nmmol ) in 125 nL degassed acetonitrile and heat at 85 C
: I sl ri
o S8 300 Y e MR of AU onouRT oY, oy R i s o the
salttlyy dissodvihg amakceponiirils arshadding Hyideechtpelc actl amiyephatizingythe
i.t h .qradi ent of 0-10% net hanol / met hyl ene chl ori de:
res%ggs@lﬂgg?.r um (ion spray) mz = 470 (M+H). 15 Exanple
67 6-(4-Fl uoro-phenyl)-5-
[4-(2-piperidin-1-yl-ethoxy)-benzyl] -naphthal en-2-ol
hydrochl ori de Di ssol ve Example 68

-2 - Q- [)-6- hoxy-napht-hal en- 1- vyl
P e e L B B S S
mol ) in 250 nL net hyl enepipbtidihede and chill in ice.

To this add 1.0 nL boron tribromde with swirling and
allow the mxtureAo\cone to roomtenperature. After
one hour add another /1.0 nL of the boron tribrom de,
then after 30 m nut add another 0.5 nL of the

bronm de and stir for anorh : Pour the

rated sodi um

bi carbonate and an organic | ayerl 25 5i sting of a
3/1 mxture of chloroformif ] Shake in a
separatory funnel, separate phe or gaRi ¢ | ayer and dry

over 3A nol ecul ar sieves.”Evaporate the sol vent and

purify on a silica colum eluting with a gradi ent of

0- 10% et hanol / met hyl ene chl ori de WD 2005/ 073204

PCTPsselye srilagoasthangalfonic gicided-geMony- 16 - r@pdridie 1hdsthoxy)-

f.th ifl 9 . t th . b
v GEAREHS P e SO b S SRR 50 m. 3
mnfoyd h@f_ﬁ[ﬂ%ldi‘olﬁ@dtﬂﬁ)l&ﬁﬁlph(y@hhieb]i pallagiuh g (266888 0.3 8 ghmol) and

solution. 5 Exa e 68 1 -(2- { L
cesyny ﬂu?wﬁ%goﬂgﬁmaml) ingLoReth drgastrafAce tvaitels-andyreptet B C for
2 hdurRh %Bf(ﬂl}:'rgéct%h,) filtd?'aR& E)hﬁify% an DX column, eluting with 2N
ammonia/methanol. Concentrate and purify on a silica column eluting 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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O INO Il F 10 Dissolve trifluoronethanesul fonic acid

6- net hoxy-| -[ 4- (2- pi peridi n-1-yl - et hoxy) -
wbeozprjzonapht hal en-2-yl ester (1.0 g, 1.9 nmoP¢T/US2005/000020

2-fl uorophenyl boronic acid (532 ng, 3.8 mol),

trans[ di chl orobi s(tri phenyl phosphi ne)] palladiuml]I

(266 ng, 0.38 nmol) and ceggum fluoride (2.6 g, 17.1

nmmol ) in 150 nL degassed acetonitrile and heat at 85 C

for 2 hours. Cool the reaction, filter and purify on

an SCX columm, eluting with 2N 15 amoni a/ net hanol .

Concentrate and purify oExampld9&a colum eluting with

1 0:10% radi ent . of t hanol thyl ene chlori to
oi Vit BElpcl RSl s - s LR s s e Rt 22-o
spectrum (ion spray) n zhydrdchfor{détH) . WO 2005/ 073204
PCT/ US2005/ 000020 -63 Exanpl e 69 ,

6- (2- Fl uor o- phenyl ) -5-[4-(2- pi peri di n-1-yl - et hoxy) - ben

- tihal lar | ' |
R B R S DR Pty
phemetcytihyl)iperiing (560N, )1-Dinpei) idi 25 b etongirild ardl el ice.
At G SO GBS SHITE FHprediont kil comiido room
tendl). | P 1 €8Nt iftd @%-gﬁﬁg@ysté%‘i’ %nstistﬂﬁtgro? SihlaRid Sba%lﬁl a

two- phase system consisting of saturated sodium 1

bichibonatb end b orgadicadayesof a3 mixtyesrof chlogofefm/nysthanol. eShake in a

chl or of or m met h | . Shake in separ at ory f.unne
sepfRGty R BB PRI crepl el g VB0 PleRe AT Evaporate the
sol$é1t RS pulEad0drS €Xtddtimis @lutRtwidNEIN pinhdnya/@thaRolSEXaporate
colum, eluting with 2N _anmoni a/ net hanol . Evaporate

thegsplyeniioaail and pwifypp agiisasolupmelgingwish pi0cl% ol um

. . _ .. | j .
e AR ool G AR L AT DRI B e
coripounadrp8%nd Codd to the k8 salt by diska vidglin aedtdnitrile and adding

[ l. vi ' onitril d addi hyd hl ori
by O RO NRPRORRE Bcampl e 70 L (2- 1

4-[ 2- (3- Fl uor ophenyl ) - 6- met hoxy- napht hal en- 1- yl net hyl ]
- phenoxy } -ethyl)-
Example 70

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

piperidine
SARCE
Nee

Charge a flask with trifluoromethanesulfonic acid 6-methoxy-1-[4-(2-piperidin-1-
yl-ethoxy)-benzyl]-naphthalen-2-yl ester (2.0 g, 3.82 mmol), 3-fluorophenyl boronic acid
(1.07 g, 7.64 mmol), trans-dichlorobis(triphenylphosphine)palladium I (536 mg, 0.76
mmol) and cesium 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 on an SCX column eluting 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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20 pi peridine cJNol3Jo Charge a flask wth
trifluoronethanesul fonic acid
WO 2008ty - | - [ 4- (2- pi peridin-|- PCT/US2005/000020
yl - et hoxy) - benzyl ] - napht hal en-2-yl ester (2.0 g, 3.82
mol ), 3-fluorophenyl boronic acid 25 (1.07 g, 7.64
mmol ), trans-di chl orobi s(trighenyl phosphi ne)pal | adi um
Il (536 ng, 0.76 nmol) and cesium fluoride (5.2 g,
withB % nieiRinbl/alef}BendichibrieQo @Veqeggéf’&ﬁ@ ti@l%%bﬁlg)bﬁﬁd B%): 1H-
and heat at 85°C for 4 hours or until starting
NMRi(ED4ile 408 Mdnsaim8d .(d,Joeb.6 He 1H)eaT8 (dd,= 8. |4IHzer1Ha,rTH39 d,J=

rif X caql | pti.ng Wi N

3 Mt Ba nehen . 1%3%@“#%49%“&5?1157%6@%%-704701

Fouy; leegg qauy Ef tpLig | =
(me u%l ng Q\aﬁlo 20%%}{%’%1364 PCQ’Ia l}gzoozé/2 g{)%%zz%{ % {1%3(&%}5@07 ®7=
6.0nfdz. Raho B PAds.BDeA81 dhl o 6.0 &1z 8HYi /%7-2.5T (., 8H);tIhe7-1.61 I(a, 4H);

3%: 1H NMWR (CDCL3, 400 Miz) 8 7.81 (d, J

14%0]3%@321&? /6 7.73 (d, J = 8.4 Hz, 1H); 7.39 (d, J =

8.4 Hz, ;728725(m1|—|) 7.19 (d, J = 2.4 Hz,

1H) ; 711706(m 2H); 7.04-7.01 (m 2H); 6.88 (d, J

= 9.2 Hz, 2H); 6.75 (dd, Bxampledl 2 4 Hz, 2H); 4.34

S, 1
(2 861 %%?Flucﬁro %ﬁeﬁ%) [S_é[él ‘(% aﬁﬁerg 1?% yé %Eﬂ]xz/)gbe%%m %ag}%@%,\mi -2- of
(m 4H); 1.48-1.46 (m Bydroctiorddepl e 71
6- ( 3- Fl uor o- phenyl ) -5-[4-(2- pi peri di n-1-yl - et hoxy) - ben
zyl ] - napht hal en-2-ol 10 hydrochl oride Charge a flask

W t CCharge a flask with 1-(2- {4 [2 (3 ﬂuorophenyl) 6- methoxy—na hthalen-1-
3-fluaorop hoxy- napht hal en-

| -
ylf%twél ﬁb?r}oxyﬁ @H{rykm}lp%ww 3/1 Lgp%% papele dissolyedin 250gnksthylene
chif}ids Qxlld’ @rﬁll '115‘ 1c%5 Q\(ﬁ‘ﬁ @"?ﬁ]b%i* 53Eborbf k@ﬁrb&ﬁdeﬁﬂﬂ:oﬁﬁr{s i\)\girl]lgstlmng

I ce. : neat boron tribrom
and/wttrhhstaapmcprngl 1¢<5foat ade sibiur theh et noemctinperatune far@ Hoors. dromr the
hen a erature for 2 hour

. P h
reap AL LR Y BB R R e (i Lo pigaiipnate fnd an

organiciphatest 370 ehlerarbirAdopRiARhSL. EXdradithe €5:8pMIf IRRARE oRanic
3/1 chl oroforn i sopropanol. Extract the conpound into

phasp asige g aP#atopy Bpack, senaeaie theabases ead ¢y tha weganiodaysaoser3 A
mel i BRIES BoREY uld R O rich Wl OB S Wi 7,

ecu ar sie te an pur
me&rahuhimeély].cﬁe ohlovide.h C3fvDtondat hﬁirobﬂlﬂiﬁddﬁeﬂt@ﬁé lﬁi]ihﬂ[zle de yield

hl I I

65(%11& (g%/ ) o? thtehutle ogr{p%%nd orlhcﬂ\eﬂ\ﬁ{a(dtataﬁggorte%ofgl thelfrzeee base) (CDCl;,
400 MHz) 6 7.73 (d, J = 9.6 Hz, 1H); 7.61 (d, J = 8.0 Hz, 1H); 7.32-7.30 (m, 1H); 7.28-
7.24 (m, H); 7.15 (d, J = 2.0 Hz, 1H); 7.04-6.94 (m, 4H); 6.79 (d, J = 8.4 Hz, 2H); 6.62-
6.59 (m, 2H); 4.28 (s, 2H); 4.13 (t, 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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650 nmg (57% of the title conpound: 1H NMR (data
reported for the free base) (CDC13, 400 MHz) 6 7.73
W@ d005d73208. 6 Hz, 1H); 7.61 (d, J = 8.0 Hz, 1H)PCT/US2005/000020

7.32-7.30 (m 1H); 7.28- 7.24 (m H); 7.15 (d, J = 2.0

Hz, 1H); 7.04-6.94 (m 4H); 6.79 (d, J = 8.4 Hz, 2H)

6.62- 6.59 (m 2H); 4.28 (s,652H); 4.13 (t, J = 5.6 Hz,
ZFD 2.92-2.92 (m 2H); 2.72-2.64 (m 4H); 25 1.74 (d,

= 4.8 Hz, 4H); 1.51-1. Ekafuple 2Z4). WO 2005/ 073204

119 Uﬁ%é@&@?ig%oé% é'Sgtg%aEffl&r? @ﬁ?%map%ﬁ@#ﬁrﬂ -yhagshylahaexy}-

-1-yl net hyl ] - phenoxy} - Qh’ep gpgridine (DN F OF
FOF 5 Dissolve trifluo t anesulfonlc acid

6- met hoxy-1-[ 4-( eridin-1-yl-ethoxy)-
benzyl]-naphthalégzgfyl ester (259 ng, 0.49 mol),
bi s( pi nacol at o) di boNon (151 ng, 0.59_ mmmol),

(0) (75 ng, 0.11

fmol ) in 20 L
C under nitrogen
'l ete in 10

bi s(tricycl ohexyl pho i neypal | adi u
mol ) and cesium fl uori d€ /
degassed acetonitrile and
in 10 a sealed vial. The rg
m nutes. Cool and add 1:br , B
tetrafl uorobenzene (224 @y, 0. mol ) along with 10

nmL acetonitrile, seal the vial, purge wth nitrogen

and heat at 80 C for 2 hours. Cool, filter and purify

on BBs&GKtriftdromethahedul faficicid6- ﬁwﬂmllnﬁéla(/%iﬁb&@d]ﬁ]l-yl ethoxy)

oi |

Evaporate the solvent and purify the resulting

bengyldinpphthalewiZoyhester (23%1g2i- %rrg%lh@ﬂﬁmnmoﬂmlqur@m@ﬁ mg, 0.59
nm‘[g)b;ig %s.ktgig%%lp%}@ggﬁﬁne)ﬁgﬂd&rﬂ f(O) (17 g rﬁé, b!ﬁ ﬁ&%ﬁ%&smm fluoride
(765 njgd-5((B-Rinod)r in @0NmIL dygase&tcfmxgohithww Heatat (120 3C4inBertrétrogen in
a sea{elduv%lo E?Qa}gtl)onna or}ltq}gllgtleelrrl] 18 minutes. g(r)glcarr]lld%ddq -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-(2,3,4,5-tetrafluoro-phenyl)-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 mixture consisting of saturated sodium bicarbonate and an organic
layer of 3/1 chloroform/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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20 Di ssol ve
1-(2-{4-[6-nmet hoxy-2-(2, 3,4,5-tetrafl uoro-phenyl ) -naph
wo b@ksem2b4 yl net hyl ] - phenoxy} - et hyl) - pi peri di neC/U8805/000020
ng, 0.34 nmmol) in 50 nL net hyl ene chloride and chill
inice. Add 2.0 nL boron tribromde and stir in ice
for 1 hour. Pour this m xt into a 2-phase m xture
consi sting of saturated sodi um bi carbonate and an
f S
me?%agglmpg%ggg% gglgflggnﬁef,éat dglg R bo AP 20RY f‘the%he%Ko hse of
thewakstcontpound tﬁ&%) rEhedfingt ehsy iscoarvenanl te chd Hydrsctlﬂmﬁﬁ salt by
. Evapor.at e the. sol vent d purif on a silica columm
sl g e tete it o T e HgpT N rip s saestri G HareR mz =
51B%1).2005/ 073204 PCT/ US2005/ 000020 - 66
met hanol / met hyl ene chl ori de. Repeat the purification
to give 45 ng of the free base of the title compound

(26% . The free base is éonverteﬂ to the hydrochl oride
salt by dissolving in i e, adding HA and

| yop(d-Br@h®@hentRs Q- §1@@ﬁ&1hhﬂﬂyl(étﬁﬂ)-%&fb§ﬁ‘ﬂc B tet-bipyQster
(MdA). 5 Preparation 1

(4- Brono- phenyl ) - ( 2- pi perldln | -ethyl)-carbamc
acid tert-butyl ester CIL Br 10 Di ssolve

(4- br ormo- phenyl) - carbamc ac tert-butyl ester (3.0
g, 11.0 muol) in , N\ orqani de (30 nl). Add
sodi um hydride (1.1 Qah and stir at room
tenperature. Add 1-( Ioroeth P i

nmonohydrochl oride (3.0 g, 16.5 mmol Stir overnight

at roomterrperature and then overni ght at 60 C. Cool
to nperature and diJute with eth acet at e and

¢ Bissolsg é‘g PERTBOPREA epIdrRIc| agidier gyl e (318t Hed mimaD in
N I@-‘Eli‘rﬁ&ﬁ?lf&‘rﬁéﬁuﬁé 0 mP§ AR SdifR 'ﬂg&% (tlh.f%,%@g%@gl Qloﬂgsetlrr at

wi th saturated aqueous I um ch
roona@n@sraumms dddalt-e2- clﬂoltqe&rylplmrdium) meawhydioehlpride@cig,. 16.5
| umm r omat Q '

o B A e T RS BAG B 8 8

temperature and dilute 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-Difluoro-phenyl)-6-methoxy-naphthalen- 1-ylmethyl]-phenoxy} -ethyl)-

piperidine

N/\/O
. )
- qoN
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begi nning with di chl oronet hane and ending with 9: 1

di chl oronet hane : nethanol to give 1.2 g of the title
wa@ompoumd 20 Examlip e 74 1 -(2- { PCT/US2005/000020

4-[2-(2,6-Difluoro-phenyl)-6-net hoxy-napht hal en- 1-yl ne

thyl]-phenoxy } -ethyl)- piperidine N~iOG~I1F OF

25 WD 2005/ 073204 PCT/ US2005£400020 -67 Dissol ve

trifluoromethanesul fonic acid

6-

oo P bt tvcs inghOgeV i gy evory
benzyi]ﬂapbtﬂlalmel phastari(l éO and.8acamal) 6a 50 infll ofcacehérilel and add 2,6-

bor

dlﬂ’r‘%fto&gl 3 F?‘B%%ﬂa(a%ﬁggpﬁﬁéwaih adi um{0) (0.66 g, 0.57
tetrﬂ&lﬁh)phé}@lﬁhoéﬁﬂn@%@a%ﬁﬁlﬁm) %018b %39 BALEME- %xgadd %Qum

and to 80 for one hour. Add Celite "an
phosphatee@ 64 @oht émnmaely andbeas o §@ AT ferrme ﬂlowacﬁdnerebteand filter.

coflly 8o sSLRPAE | BRI AT U BB s o

SCXunithidge, @hltﬁlgswitlh CH d@@hosialkthanck! Eﬁﬂl@quﬂhérrbnaa &4 column
met hanol / net hyI ene chl oride gradient. Evaporate the

cluting Widlaa 4-40%nesthanaltmethyjepsgugrids sradient i Byaporaimipe selent to
yle%%(og,ﬁ%gg%%gﬁr%eé 1389??0%1114 (2- pi peridin-1-yl -ethoxy)
- benzyl ] - napht hal.en-2-ol hydrochl ori de 15 Di ssol ve
1-(2-{4-[2-(2, 6-difluoro-phenyl ) - 6-net hoxy-napht hal en-
1-yl nethyl]- phenoxy}- (- M—@perl di ngIgZ(SOO g,
1 664, 6nmafldorophéRyl Etn A Oy AFHHE)-B hthaldn@ol
|cg bat h. To[bt h?}émgo[lqﬁtglt%ir)} add g}.LO r?L;@E)or on ?%Pbr om de
(21.2 mmol) and al | ow t ohydseshdonids r oom t enper at ur e.
Pour into a two phase solution of saturated sodi um
bi carbonate and 3/ 1 chl orof orm i sopropanol. Separate
t heDies ganile(2H @iy -2, v Hluord-phenydit- @ imethoxy-naphthalen-1-ylmethyl]-

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 temperature. 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 lyopholize the mixture to afford

the title compound.



ui

0O 20 and dry over 3A sieves. Evaporate the solvent and
purify on a silica gel colum eluting with a 0-10%
woreasan2b4 net hyl ene chl ori de gradi ent to gi ve BZDURL05/000020
(86% of the free base of the title compound.
Di ssolve the free base in a 1 :1 mxture of
acetonitrile : water. Add agg-appropriate anount of 5
M hydrochl oric acid and | yopholize the m xture to
afford the title conpourgkandfie WO 2005/073204
{/ US2005/ 000020 - 68 Exan'pl e 76 1-( ﬁiﬂl
1421 A-12(233- Biflyqrarbepyiefyngth 6"%@%‘9@}%& ethydrphenanyesthyl)-
t hyl ] - phenoxy } -ethyl)- glgﬁgpﬁgne 0. OF F5
Usi ng the met hod descri be e preparation of

1-(2-{4-[6-met hoxy=2: (2, 3, 4, 5-
tetrafluoro-phenyii?>aphthalen-l-ylnethyl]-phenoxy}-et
hyl ) - pi peri di ne, éQ?LS the title conpound in 49%
yi el d: mass spectrum{ion g y) mz = 488 (MtH). 10
Exanmpl e 77
6-(2,3-D fl uoro-phenyl)-5-[7
- benzyl ] - napht hal en- 2-0
met hod described in the pré
5-[4- (2- pi peridin-1-yl - ePhoxy) -

benzyl]-6-(2, 3, 4,5-tetrafl uoro-phenyl)-naphthal en-2-o0
hydrochl ori de, obtain the title conpound in 39%

yi etﬁlngﬁﬁééﬁleﬁﬂﬁ%ﬁé—i‘meﬁ'lﬂ theSREFMAH 8f E(ATA[6 M\é’fﬁoxyzﬁ(Z 3,4,5-

tetrffélwdﬁl@;ayb -naphthgles-1tylfethyblr phephen)tthyh apperidines prepangl the title
compo[u%d(n% 49%’3%5@'19&15% sf‘ée & h801¥ gpray) m/z = 488 (M+H).

i n-1-yl -ethoxy)
Elsi ng the

‘ 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)-
benzyl]-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-yl]-[4-(2-piperidin-1-yl-ethoxy)-

phenyl]-methanone
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phenyl ] - met hanone ~~O/ | FOF HOI / i F WO
2005/ 073204 PCT/ US2005/ 000020 -69 Di ssol ve

wo péoslozznonet hanesul fonic acid PCT/US2005/000020
6- met hanesul f onyl oxy- I -[ 4-(2-pi peridin-|-
yl - et hoxy) - benzoyl | - napht hal en-2-yl ester (10.0 g,
16.6 mol ) in degassed acet@9-trile (100 nL). Add
cesiumfluoride (13.0 g, 83 mmol) and 5
bis(acetato)bis(triphenylphosphine)palladiun1(1 2 0,

1.7 ol ) owed by s neo ntyl col at o) di bor.on,
( 4.131s5qlge @Hﬁ%@)ﬂegﬁa f H’Q@C} L arlsg Byloxpdt H-Grripgridin-1-
yl- eﬂiotx"yS’Qgﬁ‘zoygf ﬁa%htha?éx— 1 pé‘sttéarilO addj¢. 8 nél’nog o geﬁ%ﬁ%ac%tgnltrlle

obenzene T 7.
(100 md)r et Gesivnafivoride (13.0 g, 83 mmol) and

WO IR —
glydo@é?@j&ﬁd‘f@ﬁ (@5U{eg ﬁﬁﬂolﬁ bhd ﬁfun%@{ 59 s5eel d c}f ?zgla under nltrogen After

Concentrate the filtrate Tn vacuo an i ssol ve
15 mhaitgse sddi idromo-2ed, Hramdiorob@end §7.0 AJEB. K@ ¢l togthe asadtion and

bis Rigteso s e DO PP AN (VO TREIAEE ahth *ofa daithouss.
CodMtd A &Y ﬁo%@mct&lnﬁéﬂagﬁe andl Mlt&ﬂﬁrdﬁ{gﬁ%@ht‘%, lcohEEntitd dle filtrate in

sodi um sul fate ter and concenfrate I n vacuo.
vacipuand yedmsOE'e S@xesidue immiehaoeldil 6@ mii)t A dieK O&h@l g) andistir at room

| u th I t btain 8.4 .
remplrghish Syfoiahe PR B s et adge R tpinth chlpride and
exti@@rvadth mefll ene BRsrict. e ofpXAiRRhRE Fithsodium sulfate fllter and

Hydr oxy- [ - pi_peri d| n-1-yl-et hox - phenyl ] - net }

concegirae @ 157«6#@. Pu raL pREHyE umn%@m @g withan anoiz@nc?/ eluting with
M ipuhds BRRAl A PERIIDNN Bt s comnane. Nasapogyom on

spra¥):48/1e606.4 (M+dHol ve i n 1M BH3t et rahydr of uran ( THF)
(66 nmL, 66 nmol) and heat to 45 C under nitrogen.
Di ssol ve

[ 6- hydroxy 2-(2,3,5-triflgig hﬁg@@ﬁnyl)-naphthalen-
-[4-(2-pi peridin-1-yT-ethoxy) - phenyl ] - net hanone
(fﬁ/ oxXyE1-62- pnmtlghn;- hyIFﬂEo§Y/)Eph¢nyl] methyl }-6-(2,3,5-trifluoro-phenyl)-

naphthalen-2-ol

Charge a nitrogen-purged flask with (R)-(+)-o,a-diphenyl-2-pyrrolidinemethanol
(630 mg, 2.49 mmol), dissolve in 1M BHj-tetrahydrofuran (THF) (66 mL, 66 mmol) and
heat to 45 °C under nitrogen. Dissolve [6-hydroxy-2-(2,3,5-trifluoro-phenyl)-naphthalen-
1-yl]-[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 chloride.
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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25 and add dropw se via syringe punp to the borane

sol ution over 2.5 hours. Add ethanolam ne (20 nL, 332
wonws)7ebow y and heat at 45 C for 2 hours. PoRPCT/AURE05/000020

reaction into saturated aqueous amoni um chl ori de and

extract twce with nethylene chloride. Wsh the

conbi ned organic |ayers wt owat er, dry over sodi um

sul fate, filter and concentrate. Dissolve the residue

t: o)

chloe TR TYLPAT b PR yicid) o ke GG @i o 1Y) s spectrum
(ior{ $p18¥): mfz*ﬁ@SBl(MJd{):orrpound in >99%ee. Purify the

not her |iquor over silica gel (eluting with 1 to 6%

met hanol in nmethyl ene WO 2005/ 073204 PCT/ US2005/ 000020

-70 chloride) to yield 2fagpi/gdo total yield) of the

title conmpound in 91% ee. SS spectrum (ion spray):
m z/,+D5080rg-X- M—@—plpgmémgl-ell gihogy)-phenyl]-5SH-6-oxa-chrysen-2-ol
7,9-Difluoro-5-[4-(2-pipgyidin-1-yl- ethoxy) phenyl ] - 5H
- 6- oxa- chrysen- 2€0I'N"~> NGO ~ ~ FF HO | [ |/

Di ssol ve
5- { hydroxy-[4-(2-piperidin-1-yl-
}-6-(2,3,5- trifluoro-phen halen-2-ol (4.3 g,
3.0 nmol) in dry THE (85 KOiBu 10 (2.4 g,
21.3 mol ) and stir at H érature for 3 hours.
Pour into saturated agueous anmmoni um chl ori de and
extract twice with nmethylene chI oride. Dry the organic

Lgé’lﬁ%sglgé 5l r{h?fﬁfﬂé&;ﬁlgﬂlﬂ ghn— teg{o ?gh&ﬂ)gfﬁ@ﬁlérﬂ @ (2 8.
trlﬂlllplslspmpgk)map]nh(alenrﬁ ep(mayg 30 mreol 88dx THIH H)S mIheAdd KOtBu
B i et

amltnbﬁ'iﬁﬁl &ﬂorﬁlegandlé(tﬁEﬁtvﬁceﬁwml PR AendtAGIAE I8 the organic layer
9-Di fl uoro-5-[4-(2-piperidin-71-yl - et hoxy) - pen% I—§(

it e ety dBeandconyaieishionrdeto waks7 SU90%) of e e
compound: mass spectrum (ion spray) m/z = 488.2 (M+H). The mixture is purified by

- phenyl ] - net hyl

chiral chromatography (conditions P). The two isomers eluted with retention times of 6.9

and 8.6 minutes.

Example 81
7,9-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 HCI in 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 obtain 1.5 g (87%) of the title compound. Mass spectrum (ion
spray): m/z = 488.3 (IM+H-HCI)..
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Di ssol ve
7,9-difl uoro-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5H
wo Besnasohr ysen-2- ol (1.6 g, 3.3 nmol) in net hgl/@®05/000020
chloride (20 m.). Add 2M HO in ether (3.3 nL, 6.6
nmol ) and concentrate in vacuo. Dissolve the residue
in methylene chloride (5 nmyjand add dropw se to
vigorously stirred ether (30 nmL). Filter the
precipitate and dry in agefy gg vacuum oven over ni ght
to obtain 1.5 g (87% of the | e conpound. Mass
(6t tokpirA-( Kbﬁ—trlﬂmrgyghenyﬂx)—zlaphthglgn -y Hpippriding -yl-ethoxy)-
2005/ 073204 PCT/ USZOOS{l -71 Exam|p e 82
[ 6- Mt hoxy- 2- (2, 4, 6- t PR WSﬁ‘&H%%yu napht hal en- 1-yI |

- [4-(2-piperi h )- phenyl ] -nmet hanone OF F
F MeO 5 Di ssolgg:irlfluo hangsulfonkc acid

6- met hoxy-1 -[ 4- i peri di¥

benzoyl ] - napht hal en-2-yl ester .
2,4,6-trifluorophenyl bor ol g (403 nmg, 2.8 mmol),
potaSS|un1phoshate (1.8 g 4
tetrakls(trlphenylphoybﬂ nejyp adium (324 ng, 0.3
mrol ) in dry dinethylformam de 10 (DM, 25 nL) and

heat at 100 C for 20 minutes. Purify reaction on an

SCEl@@lxkértﬁﬂhﬁrom/dﬂﬁin@s@F(ﬁndT&:lﬂ @3%th@)fy-11ﬂ$(2-lpﬁﬂe€1dm-l -yl-ethoxy)-
ound. Mass spectrum (

benzmdﬂﬂ)aphs&ale@r%&lt Gs{ra ({92 @Snbfl ﬁ’ém?]rh ¥ f*éotrlél#@mhﬁ@émm@ﬁ jagid
(493 ?ﬁ%,ldz (glg' CB@(asg'luLn o%hatg'( P8 5 '}Em )) and

benzoy napht h ester (1.93 g,
tetraldis Gﬁphmqﬂphosplaﬁe)paﬂadl&mf(B%mgj@ 3(r5m©l)gn dgBdimmtihyiformamide

o SRR Sf ey
yieldgmcﬁlg@@l%%pﬂl@mitrercbh@oﬁé@ Meks spdegtm (dhesprayst sy 5302

or 20 mnutes to obtain a dark-col ored sol ution.
@W+ﬁmd 2-brono- 1,3,5-trifluoro-benzene (5 g, 23.7 mol)

%(l{%rl Cygyb %&l&ng Elrlﬂ r?lﬁlgghﬁnﬁ%ﬁgmc acl<d06 g}é:thoxy 01 % -(2-

pipefmmﬂ—)-yhanﬂoiy)kiﬁemﬁﬁyl]. anlﬁhzilEm Plylester (1.93 g, 3.60 mmol), 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 mL.). Heat
the mixture 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-trifluoro-
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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2 0 benzene (5.0 g, 23 mol )and heat at 90 C for 4

hours. Cool to roomtenperature and filter through a
w@awsof32eel ite and evaporate the sol vent. Puri PgT/URE05/000020

resi due over silica gel, eluting the material wth

met hanol in dichloronethane (0 to 5%, to give 1.30 ¢

(6799 of title conpound: ng2s spectrum (ion spray)

m z=520. 2 (MtH). WO 2005/ 073204 PCT/ US2005/ 000020 -72

Exanpl e 83 Example 83

T T —

- Hydro
oY
5 Dissolve henyl]-methanone

[ 6- met hoxy-2-(2, 4, 6-t rIi) fluoro- phenyl ) - napht hal en-1 -yl ]
-[4-(2-pi peridin- 1-yl-ethoxy)-phenyl]-nmethanone (670

O oAb S 8 B Ra i RehbiagfR i & Biperioo

1-yl-@ipe)) pheiiye]-hethahons {670 aS, 1.3 Gah6le it dRhRréHeti@tiQ0 mL). Cool
edi ssolve the salt in dichloronmethane (10 nL) and

to Oc bopdd PMIE (1. e Befr L) Bicostir @brqom tengperaiug farrb uinutes.

I : 0
CoRSAB SEA8 BARgoh 0k A SIRRS Sl Ene ) a1 Mt o o0 .
Add barpnisibtamidt €ld 150 Gl vmmiail cdropwisataad bgih@ tortgonatethperature. Stir

net han 10 m,). Extract w.th dichl oronet hane, )

roaqiHIPG BRYD BREHOHREFCUBIL R P G iTated dpaihan bigarbonate
(10 299 HERUEABPATRIE). Pritadivhith ﬁeﬂlb%&ﬁéﬁe%&nbif&b lek@hots and

and concentrate in vacuo. Purify by silica g
washhyighwaterandpaiumatidsgdian biggtbgnatdi Eny with sodimhaulfste, ifidter, and

ol TS AR 50 TR G Bl P o

methddtin didhlosinahaneEloyyieldi458 @hy €/0%) of the title compound. Mass
[ 6- met hoxy-2-(2,4,6-trifluoro-phenyl)-naphthal en-1-yl]
spectiun (IPQSIﬂfﬁﬁéW&i?ﬁ%%M&ﬂoxy) - phenyl ] - met hanone (1.90

i) 1 [ [ - = 7 = - 3 =N = - ]:. - -
T
(2-mpearidity 1 gnhethdxy)-phenybhoethan®id (1t99 g,13e67 maiodui@ dichloromethane (10
di,chl h 0O, nm K ith nit . .
m)ASR THITEHR AR T ane & BRE 8 R, Clrcsnfhss RSBy in
vach$ldDRGE @i fekiiRe A ReIdrdmBihand BOMDlahd bifukel witk itrogen. Cool the

m nutes, pour the reaction m xture into a m xture of
solytioa tp DGCqyith reexigml igetothAddherondrbipmide l @bel Limmol). After

o RS AL B 5 ] e )

saturdted evdjan bicatbayere sdlttorb2Del). 2k trdc) wittrdichidromethane (100 mL).

magnesi um sul fate, filter, and.concentrate in_vacuo..
SeppiHy t% lagts: W@é} ﬁﬁé)rs%? Tagby Wit bgjae ?2 4y vifhemagnesium
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 g

(87%) of the title compound: mass spectrum (ion spray) m/z=506.2 (M+H).
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25 material wth a step gradi ent of
nmet hanol / di chl or onet hane (0 to 10%, to give 1.6 g

w@ 30030732h4 t he titl e conpound: mass spectrum (i POT/SRIAYH00020
m z=506. 2 (M+H). WO 2005/ 073204 PCT/ US2005/ 000020 -73
Exanpl e 84 5- {
Hydr oxy- [ 4- ( 2- pi peri di n- 1- yi73et hoxy) - phenyl ] - net hyl }
-6-(2,4,6-trifluoro-phenyl)- naphthal en-2-ol
Hydr ochl ori de 5 Di ssol veExample 84

lﬁw%(”fyllt%iéfBﬁ’ﬁgéﬁnd]r' }%r]g{eﬁgﬁnyl E?{{? é?, |§ uorgrhenyl)-

(728 ngy, 1.4 mol )napmhlalré%ﬁ%ﬁHsr&)ocﬁmdeool 0
Add IMIithiumalumnum hydridé in THE (5.8 ni, 5.8

nmol ) and bring to room tenperature Heat the

fl 0
R OB o s BB e A eggin -
yl-eteky ppla Pd]sﬁleﬂﬁn@(’&l @028 nig, 1t Minol) inEXUF 883 mi§ aidl Edb1 2960°C.

I SO ropy al cohol in _chloroform_Wash orlganl c |layer
Addy MHithumnalumipym hyfride in THRES.8aphcbh mmel andbiing iporopm

tem}%@{ﬁ% % at'THe ¥€i]a980ﬁ Eﬁ%ﬂhi@ ?oﬁﬁ”gﬁmie% 54t geacﬁg Jr %c%our onto

ept atl'uorobut’yric ac
1ce/clﬂo1pr<umytloafommrwduspmsmn |1de1ﬁb H@& chbpwse@o abldmOa PHYE 1. Extract

with 2@% ?%gq?ér el e Blshiors: | Washorsme Jagep itberine, dry, filter, and
con8mA@ieSRacRo td ﬁel%%@ng aUO%)yof @@éﬂe E%Rour% 431 A R006.01%

mass spectrumiion spray
heppflnerobutyrigecid: 1 Q@dlsopzppy a)whaltwatﬁphengblbrphasmél ancl®3)1%

hep@mrg)bﬁﬁ%ﬂ%%é% L I?IJQ)I%J%ECO%?I %gt]b%/lltpl rlg glgcrt{}fé p-ﬂaselg gradient: 5

to 95 & ByRIfrivx Y@ 254 nm) = 2.41 (100%); mass spectrum (ion spray): m/z = 508.3
(2,4,6-trifluoro-phenyl)-napht hal en-1-yl]- [4 (2- pi peri

(M- 1- yI et hoxy) phenyl]- nethanone(0.83 g, 1.6 mml)

T d_t t
nods Wt add08)-PEC & dhnb BRELEPRATE 035 g ioh mixture
of 1Mitor2nain THFES hﬂD,(ﬂ merﬂomaﬁd_ﬂm 68 /1) at 45 ACOPWESIee [6HBPdroxy-2-
C for 30 m_ nutes, he m xture with water
@4 sitRoso-ahgn k?%@éhalelhawé]oﬂj’s@ma@@lw]rﬂ eho)-phewsit e
metﬁng)nQ'(iﬂ) 83 %;Of@t }ﬁol EHETHFQQ ﬁyaﬂfﬁo d.WaRm xhlte over 3 hours

bri ne. magneS| um S ate an concent rate In
via aaxrurge pPoYd anSt"ﬁfe CoebioduC amdeadd %—Bfnllnl“&e@ehol (I0uhLkp mmol)

crofulfdmgt Pt EronBriuRe. fhRE ity woigs (10 mhyangpxirac
aquédhé Yharfwieh athyl Sesedte C2 ﬂnl)) A0erh6ie @het cbr%luﬁc CARRUHAGvash with

mass spectrum_ (ion spray) m z=50
brine. Dry with magnesium sulfate and concentrate m vacuo. Purlfy the residue over

Ch

silica gel, eluting the material with a step gradient of methanol/dichloromethane (0 to
10%), to give 804 mg (97%) of enantiomerically enriched title compound: mass spectrum
(ion spray) m/z=508.2 (M+H).
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WD 2005/ 073204 PCT/ US2005/ 000020 -74 Exanple 85

8,10-Di fl uoro-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5
wok@soxrochrysen-2-ol OF i | HOI F 5 Di sspCT@S2005/000020

5- {hydr oxy-[ 4- (2- pi peridi n-1-yl - et hoxy) - phenyl ] - net hyl

}-6-(2,4,6- trifluoro-phenyl)-naphthal en-2-ol

hydrochl oride (730 ng, 1.4 rfmol) and potassiumtert-

but oxi de (5.36 ng, 4.8 mmol) in dry DM (25 nlL) and

heat at 50 C for 10 minutes. Cool reaction and pour

onto icel/ethyl acetate. Separate organic |ayer and

wash with 10% 10 aqueous@é’@ﬁ&ﬁﬁ chloride. Dry,

fikti@r |

chr o RO B RS fﬁn%&fﬂ‘?ﬂl LR R M B LG Ra0l

di chl or onet hane (7699 of the title

conpound. Alternati eI y, di | ve_enant i f__merl cally

enriched 5-{ hyd y-[4-(2-p rBp -

et hoxy) - phenyl ] - net hyl }-6- (2,4,

ht hal en-2-0l (804 ny, 1.59

Add potassiumtert-but Oéb 8 (5327, B.75 mmol ). Heat

at 50 C for 2 mnutes. ur the reaction mxture into

ice (5 9g). Extract with ethyl acetate (100 ni).

Separate the | ayers and wash the organic | ayer wth

10%@@9]@@)5&‘1%@@5’&%(21@@1@91 yé-ethoixiy bphera0l-methy D) 6-(Di.$-

atie jan rat in v

il PR Bz BB PR R TR Sl e Hipotasiom e

butdrEde(s. 3 myl 418 AmdHeR dey BV Af.) 21 heat at 50 °C for 10 minutes.
et hanol / di chl or onet hane (0 to 10%, to give the

Coql seastipn At PoR Mo sfetlh eectetet Separai§ipseaniellayesaendpyashggth 10%

aqug%léq%l@uxa C Iﬁgé;’e]# ﬁﬁtﬁr %@ggﬁ%ﬁ% Il% lr"?‘?f{a' ?ﬁ %fy ' g@%%%e

chr@ndtOgdply uing a3-6% et KLt pé medlamoﬂ.nydleldbfmlxe}tham:he yield 5B mg

hryse 2-ol (532 ng, 1.1 mmol) in

(76%5 8 i Lifesotmngun 0810 m) and add 2M HO (1.1 ni, 2.2
Alternatively, dissolve enantiomerically enriched 5-{hydroxy-[4-(2-piperidin-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 tert-butoxide (532 mg, 4.75 mmol). Heat at 50 °C for 2

h DVE (10 nl).

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% aqueous 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/dichloromethane (0 to 10%), to give the enantiomerically enriched title

compound.

Example 86
8,10-Difluoro-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5H-6-oxa-chrysen-2-ol
hydrochloride salt

Dissolve 8,10-difluoro-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5H-6-oxa-chrysen-
2-ol (532 mg, 1.1 mmol) in dichloromethane (10 mL) and add 2M HCI (1.1 mL, 2.2

mmol) and stir for 10 minutes. Concentrate in vacuo to yield 536 mg (100%) of the title
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mmol ) and stir for 10 mnutes. Concentrate in vacuo to

yield 536 ng (100% of the title WD 2005/073204
wWEON51082005/ 000020 -75 conpound. Mass spect r unCT/US2005/000020

spray): mz = 488 (MrH HCl). Separate the racemate

into its constituent enantionmers by chiral

chromat ography. Condi tions: »&olum: Chiralcel OD 4.6

x 150nm El uent: 0.2% DVEA, 5% MeOH, 10% 3A Al cohol in

n di$S0 r

conffRBha" Btas 3B ok Sp¥ay O hy | 88 o @?tf%)sﬁ’%}sakégthﬁﬁcemate
lntoaltﬁe(toalstetwrm erru)tiogmels bmchmalaﬂm(rﬁatﬁ gmpbly. afdnditiohs: ColgniT:, Chiralcel

on s M B Doy o A g2 R e

enaAlmiteielys alskdlve &%t@ﬂ@ﬂcdllyténﬁcﬁ&ﬂﬁ@émﬁe (A aﬁ:tHW etheB mL),
yiel d): mass spectrum (ion spray) nfz=488.

eth}iﬂ @CEﬂfﬁrﬁ) ) @rd pthapoladp ]zcliliL)langiICO@]t .- e ﬁ§4 ]|{C1 in diethyl
eth%ﬂ?% Eﬁﬁr@?ﬁ g%rgﬁlg.( %Bn@ﬁaf&{a% r}l‘ﬁ?lrirs)an%oh(ﬁg ?/Ae vadid Qg tgnz% e%gntlomerlcally

enriched titloconmmiuhéd 80uhE 0P8 % yaeld)d mass spectrum (ion spray) m/z=488.3 (M-
1-[4-(2-azepan- 1-yl - et hoxy) - benzoyl ] - 6-
Cl)°mathoxynaphthalen-2-y| ester (1.48 g, 2.67 mmol) wth
2-brono-1, 3,4-trifluoro-benzene (1.13 g, 5.35 nmol)
in a procedure simlar to the preparation of
[ 6- hydroxy-2-(2,3,5- tri Erample-8henyl ) - napht hal en-

RHTERETE R R N, S A .

spectrum (ion spr ay) MyR-methadord 20 (MHH) . Exanpl e 88
[ 4-(2- Azepan- 1-yl - et hoxy) - phenyl ] -
[ 6- hydr oxy- 2- (2, ZANPA henyl ) - rapht hal en- | -
yl ] - met hanone 5 met hyl a
[4-(2-azepan-1-y hoxy) - ph
trifluoro-

Couple trifluoromethanesulfonic acid 1-[4-(2-azepan-1-yl-ethoxy)-benzoyl]-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-
trifluoro-phenyl)-naphthalen-1-yl1]-[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-yl-ethoxy)-phenyl]-[6-hydroxy-2-(2,3,6-trifluoro-phenyl)-naphthalen-1-

yl]-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 BBr3 in a procedure
similar to the preparation of [6-hydroxy-2-(2,4,6-trifluoro-phenyl)-naphthalen-1-y1]-[4-(2-
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phenyl ) - napht hal en- 1-yl ] - net hanone (0.66 g, 1.24 nmol)
with BBr3 in a procedure simlar to the preparation
WO@1005/073204 PCT/US2005/000020
[ 6- hydroxy-2-(2,4,6-trifluoro-phenyl)-naphthal en-1-yl]
-[4-(2 WO 2005/ 073204 PCT/ US2005/ 000020 -76
pi peri di n-1-yl - et hoxy) - phenykl] - net hanone to gi ve 530
ng (82% of the title conmpound. Mass spectrum (ion
pip& i@y }yl- eﬂi&y}pﬁ&@l]&n&ﬂiﬂhﬁbﬂﬁb)gwmg%%) bf the title compound.
5-[4-(2- Azepan- 1-yl - et hoxy) I] 7, 10-di fl uoro-5H 6
Masso*i?é“&ﬁ?@@ﬁp@%mﬁyuﬁ%&#g% kalt N-~O/ F HCl |
O HOI / F Dissolve
[ 4- (2-azepan-1-yl - et hoxy) - phenyl ] - [ 6- hydr oxy- 2- (2, 3, 6-
trifluoro-phenyl)- 10 na@hmhgl 1- yI] met hanone (529

SUREpoRp LRLR ey rhearir 5T Cathor Shs ki sent ol hidpenoride

THF). Stir the reaction at ggom tenperature for one
hour then heat the react| on to 100 C. Continue to heat

the reaction or, : iteto room

t enper at ure. Addﬁsatp d S Iut'on (200 nm.) and
extract the aque ayetr w ¥

Conbi ne the organic | ayers and
filter, concentrate and puri
chr omat ography (silica gf’ ¢ :

(MeOH) - NHACH (10/ 1, v/v) C}QCJZ) to give 401 ng (79%
of product. Dissolve the above product (401 ng, 0.80

mmol) in CH2C12 (8 nL), and cool it to -78C. Add HC
( 0.18issalve Bi-2-agepsn- Evieihoxahphesyill (6 hyslrersi-24(2.8+6- trigluor®phenyl)-

|
napg"hgfébh 3%{5‘%‘?%683% @gl 1?1% &BH‘@,? ﬁl(r) (\1/18)?%1% 9(2?5 PnLﬁS %lljus% the flask
with N, 2Bergaddel dBIEL R ﬁrﬂ_Q%l oimdlhE0 M it THEO.NP Ot rezM&Sﬁ at room

spect rum (ion ray z = 502.3 MrH HC1) . Exanple
temgqatuee OR® J@9ur2tﬁ?rgheag the reaction to 100 °C. Continue to heat the reaction

o 5 S BRERE ARRADR) o0yttt 0
extra6iQhé @@%ﬁﬂla?@‘%ﬂﬁ@@ﬂ@lﬂ@@@?@) mL). Comblne the organic layers and dry
with Na,SOy, 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

t h Na2804,

solvent under reduced pressure. Dry the resulting solid at 40 °C, overnight, in vacuo 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-trifluoro-phenyl)-naphthalen- 1-y1]-[4-(2-piperidin-1-yl-ethoxy)-

phenyl]-methanone
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-77 F FF MOI Couple trifluoronethanesul fonic acid
6- net hoxy-| -[ 4- (2- pi peridi n-1-yl - et hoxy) -
whensoyip4 napht hal en-2-yl ester (1.81 g, 3.37 PenoK}005/000020
with 2-bronp-1, 3,4-trifluoro-benzene 5 (1.42 g, 6.75
mol) in a procedure simlar to the preparation of
[ 6- hydroxy-2-(2,3,5 -77-
trifluoro-phenyl)- napht hal'en-1-yl]-[4-(2-piperidin-1-y
| - et hoxy) - phenyl z give 079 g (45% of
the title conmpoupd: stnn(¢on spray): mz =
520. 3 (N%l) Exa

[4 (2- plperldln I-yI et hoy anyl | nethanone

Deret hyl at e F

[ 6- met hoxy-2-(2, 3, 6- triMeQoro- phenyl ) - napht hal en- 1-yl |
-[4-(2 piperidin-1-yl-ethoxy)-phenyl]-nethanone (0.79

g, 1.52 mol) with BBr3 in a procedure 15 simlar to

t heCpupdp &nifataramethfinesulfonic acid 6-methoxy-1-[4- (2 p1per1d1n—1 -yl-ethoxy)-

NN T A
(140 ¥&. 1 Bkhod 1(1&%%ceaﬁretshﬁﬂ§rlté |t1€e 5&&59%81@ of E&:ﬁg%roxy-z (2,3,5-

spectrum (ion spray

trlflslo{orgléﬁnoﬂawaphﬁle nﬁrsﬂbﬂ 64 papqmginn— Bh{bﬁbh@wl]}mﬂtbmmde to
glv% %@9%2(2@% oi" g{e t deényﬁlpgn C{]yl%l?iﬁs ho%?s&ray 3520 3 (M+1).

0.24 mmol) to a solution of BHGTHF (6 0 nm, 6. O nmol ,
1.0 Min THF) in THE (10_nl) under a sl ow N2 25 purge
with stirring. Heat t he Bxmpledd to 45 C. Add dr opwi se

[B-FERIrbiy-2172 9l6- &1@u9%d¢1}§}é%12ﬁ1 ]I)Ift%ale’ﬁ— -?/1] [4- (% plfzeéldm 1- IC}71 ethoxy)-

6-tTifluoro-phenyl) en-1

eridi n-1-yl - et hoxy) - plphm/}ﬂ]}melﬂmimnanone (0.60g, 1.20

nmmol) in dry THE (25 nmL) with syringe punp over 1.5

hours at 45 C. Continue to heat the reaction for

anobéasthiiaty [6ahettidxy 2 (18/6-t680 brd-phéy1 - RYMH LR €1 AL UL

WD 2005/ 073204 PCT/ US2005/ OOOOZOb rg,)r AHE:
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-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): 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)~(+)- & odiphenyl-2-pyrrolidinemethanol (0.06 g, 0.24 mmol) to a
solution of BH3-THF (6.0 mL, 6.0 mmol, 1.0 M in THF) in THF (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-trifluoro-phenyl)-naphthalen- 1-yl]-[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 cool it to room temperature.
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Add et hanol am ne (0.66 g, 10.8 mml ), and continue to
stir the mxture over night. Add water (200 niL) and

wez2dosaci204 he aqueous |ayer with CH2CL2 (3 x 20BCTiI$2005/000020

Combi ne the organic layers and dry with Na2SO4,
filter, concentrate and purify by flash col um
chrormt ography (silica gel, 782 8% MeOH NH4OH (110/ 1,
v/iv)/ CH2Cl2) to give 0.58 g 5 (96% of the title

Ada‘;&g%&w?le E@@é"g ﬁ) %Euol paélplc ntinye tolsl:lre %}ﬁ mlx)ture over 1}1]ght5 Add

Waté'i' @00 m)@hﬂ ¥Rttt areaiquecmsda;»&mlm CE{@CPZ (3 0 IﬁZM)OCoﬂdEine the
10 HO | | F Dissolve

orgzsuq layets arg d{YN‘(dENmS&% fidfier-congantraterfndyprribh By, §la§h PRbeR|

oAt B S IO ) s

(96%) éBthertle)comipbiindst i rri ng. Flush the flask with N2,
then heat the reaction mxture 15 to 50 C. Continue
to heat the reaction m xture for 20 m nutes then cool
it to roomtenperature. Adg, rated NH4CL sol ution
(100 nL), and extract the aqugtggs layer with CH2C12
(37 >&l01lbﬁlumg)5-[‘G&?pipmédmhbybc@am')epheayﬂfﬁi arkaehhyysant2hol
Na2SH4, filter, concenilﬁl @ g purify by flash

AN T’
AQ_gdve

col unmm chr omat ogr aphy ( 2 8% MeOH NH4ACOH

(10/ 1, viv)/ (99% of the free
base oftltle co d Di siS
(0.56 g, 1.14 |d“@l—l2 nd cool it to

20 free base
-78 C. AddHCI(lZOrrLZOMn , and stir the
solution for 10 m nutes. Re y'vent under
reduced pressure. Dry the s|jd a¢) 40rC, overnight, in
vacuo to give 0.60 g (10'(')% of t e title conmpound:
mass spectrum (ion spray) mz = 488.2 (Md). W
2005/ 073204 PCT/ US2005/ 000020 -79 Preparation 12
3, Diskdlved{hydeoxpidyl-sipkfidinyl -ybethoeyephrayGmehpld i@(2,F5-

trifluoro-phenyl)-naphthalen-2-ol (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 Nj, 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 NH4Cl solution (100 mL), and extract the aqueous layer with

CH,Cl, (3 x 100 mL). Combine the organic layers and dry with Na;SOsy, filter,

concentrate and purify by flash column chromatography (silica gel, 2-8% MeOH-NH,;OH
(10/1, v/v)/ CH,Cl,) to give 0.56 g (99%) of the free base of title compound. Dissolve the
free base (0.56 g, 1.14 mmol) in CHCl, (10 mL), and cool it to =78 °C. Add HCI (1.20

mL., 2.0 M in Et,0), and stir the solution for 10 minutes. Remove the solvent under

reduced pressure. Dry the solid at 40 °C, overnight, in vacuo to give 0.60 g (100%) of the

title compound: mass spectrum (ion spray) m/z = 488.2 (M-Cl).
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SHOBI "F OHY5 D ssolve 2-brono-4,6-difluoroaniline
(40 g, 192 mol) in nmethyldisulfide (250 nL) and heat

W@ 2003873204inder nitrogen. Add isoanyl nitrite (BFI/IE2005/000020
500 mmol ) dropwi se via an addition funnel trough a
refl ux condenser (-1 drop/sec). Large exotherm may
occur if addition is too fagt. After addition is
conpl ete, heat the reaction to 95 Cfor 1 hour and

cool to roomtenper aturlqegﬂl@pmentrate in vacuo.
Purify dark brown residue 10 via silica ge

chr omat ogr phyifbiome-2rpcthylsHisngkbfnesne bor;ﬂneq #FiB0. 3 g of
1-brono- 3, 5- difluoro-2-net hy sul fanyl - benzene (66%
Charge a flask with i soprgpyl magnesi um chl ori de (145
m., 2Min THF, 290 molJ~a di lute with
tetrahydrofuran (150 nmyp. at to 40 C under
nitrogen. Add

1- br ono- 3, 5-di f | uor o- 2- ne@HyIsquanyI benzene (28 g,

117 mol) slowWy over 5 mnutes. 15 After 30 m nutes,
cool the reaction to O C and add triinethyl borate (46

ML, Didsbdve I Blomo- ﬂ“GLdiﬂﬁ&o%ﬁtheg 4 abydneb rlﬁ@ne(tﬂﬁ@wﬁmd)a (250

via an addition funnel over m nut es. artltlon t he
mL) auliien| tng? 54 &) endenuitogen. xAdd sopey\wttitete? il &8 mmol) dropwise

chl or. . Ci t us Jlaver
via o iu?c#ttlc%l eg)troggglc \;c;:%% r%o%g Nset Fq dr ﬁ}ég§ SIﬁ é/ gxotﬁ ?{rﬁxjrﬁléy
ocoli it acﬂduad)ﬂ 1s&6d> fads Aﬂé@dditmcih vedpleioe baitahe rdabeomtcgww@ for 1

| ayer. over sodiumsulfate, filter an
houg kil FOartoem (OPT{UTE AR EORFERIFAIREFE- A’Nalffr fykdroyp residue

via %}éﬁ%ﬁ égrgh%or#rgﬂhﬁﬁhgﬁngt\bﬁl héddngs ©3ARRUWHS ¢ oFfaFBB- 4
diﬂﬁer@?}ﬂ -fettiylshilfaryb-beazeet KA%MI f anyl - phenyl ) - 5-

o HeRgAR oyt SRiispymameRum: orids (45 ke @Men THR290
mmol)-ahd ABud&Ri#DRRARKERAAANRTI W53 ARPHhEAA020 °C ﬁﬁeﬁhﬁfo@@n aAdd

flask with trifl uoronet hanesul fonic acid

1-bipmeed . halifdunip Longihpieylianyl-bepzene (28 g, 117 mmol) slowly over 5 minutes.
After 30 minutes, cool the reaction to 0 °C and add trimethylborate (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 1N HCI. Acidify the
aqueous layer to pH~1 (if needed) and vigorously stir the biphasic mixture until all solids
are dissolved. Separate the organic layer. Dry over sodium sulfate, filter and concentrate.

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-1-yl-
ethoxy)-benzoyl]-naphthalen-2-yl ester

O
i
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pi peridin- 1-yl-ethoxy)-benzoyl]-naphthal en-2-yl ester

(8.8 g, 14.6 mmol ) and 3, 5-
waldos0e3204 2- et hyl sul f anyl - benzene boroni ¢ aci BCT/9SD0§000020

42 mol) and flush with nitrogen. Dissolve solids in

degassed di oxane (240 nmL). Add 2M sodi um car bonat e

(120 nL) and 5 Pd(PPh3)4 (68% g, 5.9 mml). Plunge

into 110 C oil bath and stir vigorously. After 30

mi I’(Dhaegc a flasd with &1ﬂt&ﬁ@héthme%ﬁifdrﬂ©m1ﬂ @mﬂﬁhwuefoﬁﬁdxy-l [4-(2-

r off solids. Partition the fjltrate

. T
pipgiit “Yhrethor-Renzend-nanthplerie-vl e84 8. - @ammeb |aa§/ér5-
dififbrotD-MR [suifﬁﬁ gé'nlé bOMRiC achP@. (51 R g-{n?(?lggncg Elilgh%ltﬁﬂﬂrogen.

concentr ur| y the residue o
Disgdlug $ahigls v \m d¢ga&sed<§l1om% fﬂél@haln)a | Add12Me;tddjnlm merbrohhte r( 1 ZBEmL) and

Pd(%gh%ail@l) h%%té)\?%‘ﬁfg?% &)hﬁt(')u&f 3?54%9 rraplg%ﬂ(rj v1gorously A%t?ér 30

minu&8PécdPiteat£idglo Y@ﬁ@ferﬂp‘érdﬁﬁ@ bh@fiIRBASE sHid ParliOH e filtrate
hept af | uorobutyric acid:1. 0%

betwegmpy ¥ enand reeshplenaederide. tWashethe erganlsi lagerphidls wagr twice, dry over
sod%]ﬁl‘f;‘g%l% ﬁ@{ B&fjco%éeﬁt 51’(?(@% tIPlf'Eélgh}/e @é sﬁlca@e% fﬁ.l?fglg with 1 to

mass Spec
% (iddidnol ih&n&hyl&ndz ehleﬁddvm ynamesswgf(m%q dehdltitle compound. LCMS

M%)E?Ptf &(%Jrg&?th%gqgé 3,01%3 ijslolgr%g%lalcoﬂol Wager 15s mgbﬂe phase A and
0. Oﬂ%glka%tgﬂg&ﬁwtyﬁb \%&MI 1109 %oBYIp} raNBRBE N2t &l e Y mE6iiEPhase B;
gradi@)t-maethod2pivehfh B2 Ppsityr @125d inne red. hé non (02%3; mess spe@rum (ion
ol ) _ rge flask with nitrogen. Dilute with
Spra%&orﬁ)ér_aélgz'?ﬁ&fﬁg (43 m., 43 mmol) and heat to 45 C
under nitrogen. Dissolve nethanesul fonic acid
6- (3, 5-di fl uoro-2-net hyl sul fanyl -

phenyl ) - 5-[ 4- ( 2- pi peri dilxample 93t hoxy) - benzoyl ] - napht h
5 .
‘i\{%ﬁﬂaﬂ%s%ﬁ nShEd |6((§ 55 &ﬂ}l%rtgi-zgrﬁl shlfaﬂrﬁ rpﬂé“r:%l()-dﬁg{lg)d)ro@nﬁ @-

hours. Afpeadin- l:-ghfpﬂhexﬁ rhdalyli-inethyl }aﬂapl&hhiamdLﬁrasme

(12.8 nmL, 212 mmol) slowy and heat at 45 C for 3 25

hours. Cool the reaction to roomtenperature and pour

| NthaP@ diRkarIR HEpHSIi @fggyﬁé- dth :

with rr%%hyl ene chl'or’ 31 y g%(r)%slo u%%g‘%%?gﬁgg’lommob
andmutgeé}ash mdthcomegant Mitue witkdM bqram/'mrTHIH 8 anlgelB mmol) and heat

RO DN RS

pheﬁ?l%—ﬁl{ﬂf{Z-@)ﬁpe@'idﬁﬁl%ﬂ-@@l@ Jonzd PRithal - Qly"(Oestel (6.5g, 10.6 mmol)
t af  uorobutyric aci %1 sopropyl al'cohol (water is
in T 40 enlorradadd te g qatadw%qéwlqmep@ sirmg@rmbm 9V¢r<2 legirel ; After

oy B YRR S0 ol IR A S s
houssndCcd] &% raadniof 16 694n teetatapasd poun 1ﬁtd)§htu1‘éwda1¥1heou§f afnrfonium
chlorljde Exgracttglth methylene chloride, dry over sodium sulfate, filter and concentrate.
Purify over silica gel eluting with 3% methanol in methylene chloride to 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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Met hanesul fonic acid
W@ 28507520401 0- 5- [ 4- ( 2- pi peri di n- 1-yl - et hoxy) - pPeTy53005660020
-6-thia- chrysen-2-yl ester F):t~ F S MO 5
Di ssol ve net hanesul fonic acid
6- (3, 5-di fl uoro- 2- net hyl sulganyl - phenyl ) - 5-
{hydr oxy-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-nethyl
}-napht hal en-2-yl ester (7.4 g, 12 mmol) in dry
met hyl ene chloride (200 nL) and purge with nitrogen.
Add triethylanmine 10 (8.Bample86 rmol) fol | owed by

. | e My )., Afte .
VIERARAETG SO 7 EAPREEF 1B Pl cha bkttt mie-
met hyl ene chl ori de. \WaghysenQ@ayliester | ayer with water
dry over sodiumsulfate, filter and concentrate.
Purify over sili a,\g@l\,/o ing with O to 3% et hanol
in met hyl ene chllorilde, to d 2
title conpound. XCMS Rt (
acid: 1. 0% i sopropyl al cohol :
and 0. 01% hept af | uor obut yr 1.0%F
i sopropyl al cohol : acet gpid N8 nobil e phase B
gradient nmethod 25 to 95% B, Purity @254 nm = 3.34
mn (100%; nmass spectrum (ion spray): mz. = 582.2

. |
g bictTesgribagst o it o iRy reehyifrphehp-s:
(hyaxy R0 RN A1 Oho R REN} IR -nifhthalcPSFRME (7.4 g, 12

anesalfonic
mm)])9n diyf methylens efildride2c20D palr) ahid ipuigeyw ite nitoogeh. Add triethylamine

h -5H 6:thi a-ch en-2-vyl| ter (5.2 9.0
& FE L Rard] SybsbT R et Tty sBleble i phr 6% rio {5 30
mingtes FduRiRAClioiteo Whicf adf extReIMWIE ARETAA @lortdd. eWash organic
hours pour into saturated agueous ‘amoni um chl ori de

layes wethexatera dfy et podiwm syifetadilissapd rercenpete. Powify ovesgilismeel,
; b | r ' iAue 4 0.

elutﬁ‘g\{z@l‘f g F]oe § ‘Zoh %[{12'1 eﬂj( 1818@19?&%@ cﬁ%ﬁde,%%e(?h ¥9 é ?754‘?9) 6§t thd'title

compound. LCMS R; (0.01% heptafluorobutyric acid:1.0% isopropylalcohol:water is

uor obutyric
Dbi | e phase A

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 spectrum (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 hydrochloride

salt

Dissolve methanesulfonic acid 7,9-difluoro-5-[4-(2-piperidin-1-yl-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 chloride and extract with methylene chloride. Dry
over sodium sulfate, filter and concentrate. Dissolve residue in methylene chloride (90
mL) and add 2M HCl in ether (9 mL, 18 mmol). Concentrate in vacuo to yield 4.8 g
(99%) of the title compound. LCMS R; (0.01% heptafluorobutyric acid:1.0%
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20

m.) and add 2M HC1 in ether (9 nL, 18 mmol).
Concentrate in vacuo to yield 4.8 g (99% of the
wWo 2aos@7206rpound. LCVS Rt (0. 01% hept af | uor obut peT/TS2005/000020
acid: 1.0% WD 2005/ 073204 PCT/ US2005/ 000020 -82
i sopropyl al cohol: water is nobile phase A and 0.01%
hept af | uorobutyric acid: 1. 0%
i sopropyl al cohol : acetonitril'e is nobile phase B;

. i . 0% it =.

G T S N

isoplwpy]}llcollﬁﬁﬁatfaﬂoniu:ﬂlég@tfnlOBHt’V@h%e B gmllidglt iethod3 5 to 35 %S B',:Purity @
- Me - 4- -

255 B3 I OB 015 S0 THROR L S B GB APY 5 R-{BChiral

gpiglgyggol ) in methyldisulfide (220 nL) and heat to 75 C

under nitrogen. Add isoanyl nitrite (46 nL, 342 mmol)
dropwi se via an addition funnel trough a refl ux

condenser (-1 drop/sec)geLarage Giém herm may occur if

addition is too fast. A tion is conpl ete heat

the reacti OHZMetQﬁs@fafn?I-él—ﬂuBﬁﬂberﬁeﬁe b&8@L atid room
tenperature and concentrate in vacuo. Purify residue

twice via silica gel 15 chromatography eluting with

hexanes to yield 22 g of S F

1- brono- 4-fl uoro- 2- net gﬁ) - benzene (76% .

Di ssol ve 1-brono-4-fl uorosZ- et hyl sul fanyl - benzene (22
g, 99.6 nmol) in dry THEYHOO m) and cool to -78 C

under nitrogen. Add butyl l[ithium (2.5Min hexanes,
48 m., 120 mmol) slowy and stir for 10 mnutes after

conpl et.e addi ti Add .tripethy]. 20 horat 2 ,

Pl e S Ot et th o B et el (720 L)
and¥eH o C @ixdek ﬁﬁlto%é\ﬁ.t Rd&‘is'&ﬁﬁl%ll Aertd ( 4/mi "1 BRARRAYEropwise via

layer to pH 2 with concentrated HCI. Extract wth .
an &%ﬁ&n  fupps] troneh @ reftu eonflenser (i drop/sesdli Linres gkdtherm may occur if
ad({lt;}(Ll‘{lE rtooaﬂ?ﬁ. Cﬂ?&%ﬁ&ﬁl@é % J:o'?nﬁigt% $Qa'tRe re\éét%nqo%@ﬂ? ﬁ)r(lgl%)@r and

0] e ti € comnpouna.
cool to room temperature and concentrate in vacuo. Purify residue twice via silica gel
chromatography eluting with hexanes to yield 22 g of 1-bromo-4-fluoro-2-methylsulfanyl-
benzene (76%).

Dissolve 1-bromo-4-fluoro-2-methylsulfanyl-benzene (22 g, 99.6 mmol) in dry

THF (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 temperature. Pour into 0.1 M NaOH and
extract with ether. Acidify the aqueous layer to pH 2 with concentrated HCl. Extract

with ether, 1ry 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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WD 2005/ 073204 PCT/ US2005/ 000020 -83 Exam|p e 98
Met hanesul fonic acid

W@ 2¢os/0F3200r 0- 2- met hyl sul f anyl - phenyl ) - 5- [ 4- ( 2- pCD®S2005/000020
-1 -yl - ethoxy)-benzoyl ] -napht hal en-2-yl ester N~~O G
\' Il OF MsOSMe 5 Charge a flask with
trifluoromethanesul fonic agj.d
6- met hanesul f onyl oxy-1-[ 4- ("2- pi peri di n-

1-yl - et hoxy) - benzoyl | - n%ﬁ_@gp 2-yl ester (10.0 g,
16.6 mmol ), 2- nethyl sul =4-f| uor o- benzene boronic
RietithnésOlfon, aciil6-64-finddo) 2 -mpdiyl satfany pheayidSe 4 @Adiperidin- 1-y1-

1.66 nmol ), tricycl ohexyl hosphlne (700 ng, 2.5 mmol)
and cesi um f | udthFe) E éjﬂ -npphipalempylesishd purge with

nitrogen. Dilute t)z\/ased acetonitrile (150 ni)
and pl unge intﬂ 80" C

ath Cool to room
tenperature aft .5 hoursg and _Di | Lex_trough celite
and concentrate in vacuo. Partifti @- resi due
bet ween net hyl ene chl ori de~and atDydt e aqueous
sodi um bi carbonate. Dry t ' ger W th sodi um
sulfate, filter and ddstentTalte. Purl y the residue
over a silica gel colum, eluting with 2% net hanol in
15 nethylene chloride, to yield 9.0 g (92% of the
Ui iR SOIRANWith &%dﬁﬁetﬁ&e%%m@&% éfﬁl&ﬁé&%ﬁwﬁﬁ&cy— (54-(2-

aci d: 17 0% 1 sopropyl al cohol : water 1's nobile phase A
pipedidixt YoylHathot ar- bmoyiﬂ}uagllthaiela%1yb esterq96).0 g, 16. 6 mmol), 2-

medy QO Ay B BT G0 u BT B P9 sl sogjgte 71
mg, .66 ) tricjeRheshsdsphifie (’/100rin$ Qfﬁiﬂﬂnol) Hiiidlcesnﬁﬂﬂuarlde (13 g,
20 Exa | e 99 Met hanesul fonic acid

83 r!(ampl) q8d @wge[%ﬂx Bittg e rPYite Wlthﬁeg@ts%ﬁ%mfﬁﬁéﬁ {130 m[p aod
pluﬂé‘e%t%%ﬁ%e’@ oifbth. ESLED room 'tem[%rétulle aftdr 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, eluting with 2% methanol in
methylene chloride, 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% isopropylélcohol:acetonitrile is mobile phase B; gradient
method 25 to 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]-SH-6-thia-chrysen-
2-yl ester

s

”F
MsO
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MsO 25 WD 2005/ 073204 PCT/ US2005/ 000020 -84 Charge a
flask with (s)-(-)-a, a-di phenyl -2-pyrrolidi nenet hanol

wQ 3@38/0mzp4 1.5 nmol ), dissolve with 1M borane PoT/TBEH05/000020
(60 m., 60 nmmol), purge with nitrogen and heat to 45
C. Dissol ve net hanesul fonic acid
6- (4-fl uoro- 2-met hyl sul fanyks phenyl’) - 5-[4-(2-
pi peridin- 1-yl-ethoxy)- benzoyl] naphthalen 2-yl ester

(9. @h&ge 3 ad WA \s%) a( )2?/?3{ é’lgﬂ-&l&l %‘g) 11 ur ngﬁé {Plgt rleS

bor ane~sol uti1 on over
mnidip disdalive wath 1M bormaerpl EHE (6@, 60 hanel), qﬂirgbavitllﬁltﬁ&gﬂi ,and heat

d_st t. 45 C | 3 h Pour
to 3% Pordiv puSheiGhiedisdoub eI e DR -2
p1p§1’f(qlhﬁlc§'l éﬂlé)@ A%ghtﬁgfeﬁ i ?%ster By §°Y5ef fﬁr@ry THF (80

| fate, ncentrate to a beige
mLDﬁB@ aldie thh boranmwéuttoma\na syringe pymiphEef ZﬁﬁulﬁL)AfteAdrd addition is

corho, ) AR, SR s PR g

readf’tidnr ia@evaturddd adj@bﬁs arﬁﬁbﬁﬁtﬂﬁ&ﬂbﬁ@éﬁd S8t e mefytRe Hnloride.
5 nmpl ) after hours to drive the reaction to

Dr}t@‘f?ﬁ P‘éf%l}lmulfﬁféuﬁﬂtﬁtr fyad p@x@nﬁr@ﬁ ¢ Abeizs Sean. aD@dolaqtl@@usde foam
q-IIH:l Ig b .t |
in Cﬁg [ ori gb?’%}y eﬁ%tg 0 ne 2%9%1 %8 IHELEM% i FOLﬁp{l
chlenide (é{t(EmL 90 hinmi) eamldleaoncreﬁmix ﬂﬁcfbr ni?wgblﬁ %Alﬂﬂl ﬁld'rﬁgl due
neth in met .ene .
me{lipe ifal@? ngmgé 45 715 g‘3 Tmehyarist 2 B e five e Agistion. to
con‘rﬁé{%rRthuQ {&]re/ﬁdﬁ%ﬁtuﬁf) |sbt'tﬁfa@&}%@ﬁ%&é soaﬁfngbﬂ:al%g?late and 14 gx tract

i'sopropyl al cohol : water 1 s nobile phase
tw1¢¢e‘ryttbmq§i@fl@@miqndg Bey the conised organic layers with sodium sulfate,

flltérsagg -OR elnﬂ‘latt% if& gfeertgé)lallé% }r)llhlsﬁc r@‘% tg% (ﬁ_m Eleggylene
chlcmde) ¢c1§mem)7 5 gmsm;saeﬁ& Eitlecépéurslp HBIC Rn(ozor% a&ftafBiorobutyric
acugl %@Pﬁrosylfﬂ&ow Vtﬂt?}é? rabile phase Aot )} Lweiadngrobpysic

acidll @W&ﬁ[)%l%??lal%oﬁél al?é‘tgﬁlﬁ‘ﬂ@ll@&bgﬁe ptHdsS BObMRient method 25 to 95% B,

hane oni ¢ acl
Purly f@ @54 om | 249¢ mirpﬁlﬁé%l),dnass Spgdtrued iox ypraph ety £1564.3 (IM+H).
5H 6-thi a-chrysen-2-yl ester (7.5 g, 13.3 nmmol) in
nmet hanol (130 nL), add potassium 25 hydroxide (7.5g,
133 nmol ) and stir at rg@mpRMRr at ure over night.
Pour the reaction into saturafed agueous anmoni um .
8-EhqspiSdd-@riip@idin-hot-etiox - phentillt Ehé-thiatabrysde-2-dbhydrochloride
organic layer with sodiumsulfate, filter and
concentrate in vacuo. Dissolve the resultant
Dissolve methanesulfonic acid 8-fluoro-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-

5H-6-thia-chrysen-2-yl ester (7.5 g, 13.3 mmol) in methanol (130 mL), add potas sium
hydroxide (7.5g, 133 mmol) and stir at room temperature over night. Pour the reaction
into saturated aqueous ammonium chloride and extract with methylene chloride. Dry
organic layer with sodium sulfate, filter and concentrate in vacuo. Dissolve the resultant
residue in methylene chloride (50 mL) and add 2M HCl in ether (10 mL). Remove the
solvent in vacuo and redissolve in methylene chloride (10 mL). Add slowly to vigorously
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 R, (0.01% heptafluorobutyric

acid:1.0% isopropylalcohol:water is mobile phase A and 0.01% heptafluorobutyric
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residue in nmethylene chloride (50 nL) and add 2M HC
in ether (10 nL). Renove the solvent in vacuo and

wo e@is®32bve i n net hyl ene chloride (10 L) . Addret/ostogs/000020
to vigorously 30 stirred ether. Collect the resulting
preci pitate and place in a 50 C vacuum oven over ni ght
to yield 5.7 g (82% of the8fitle conmpound. HPLC Rt
(0.01% hept af | uorobutyric acid: 1. 0%

acid:3 §)% spylopllabohdl: avetoaitrilesis muibilk hised eradican dleﬂxcﬂﬂﬂ) t0 95% B

fl uoro ri.c 005/ 073204 PCT/ US2005 0
Pumégé 204 gy vo#@%’ @6@ aPRHBECtER (IGR SPAY): %%8@ {M-CD.
Chﬁﬁ]qm@ s4@kdi ent method 30 to 95% B, Puri ty @ 254

= 2.06 mn (1009 ; mass spectrum (ion spray): mz
= 486.3 (Md). Chiral HPLC. 84%e. 5 Exanple 101

[6-B enzyl oxy-2-(2,4-dif Hara- nyl ) - napht hal en- |
-yl] - [4-(2-piperidi n-Iﬁ—yﬁmp—e%p—Qg- Xy) -

[fﬁhlEemZb/ﬂoxyEI-(llal’-l&ﬂaorcﬁi)}ien@)ﬁlaﬁhﬂﬂl@nﬂd}d] [4-(2-piperidin-1-yl-ethoxy)-
trifluoronethanesul fonic acid

6- benzyl oxy- | - [ 4- ( 2- piRheRYldmethangpe et hoxy) -

benzoyl ] - napht hal en- 2.yl pester (0.45 g, 0.73 mmol),

bi s(neopentyl glfycoNatd)diporgn (0.18 g, 0.81 mmol),
bis(tricycloheleZEEsphine RaM s H0.098 g, 0.15
mmol ) and acetonitrile (7.5 nL ound bottom
flask. Stir at anmbient te RS z ~ approxi mately
5 mnutes to dissol ve nost reagents. Add cesium
fluoride (1.00 g, . 6@ Mol )Y place the flask in a
90 C oil bath, an ir under nitrogen for 2-3

m nutes. Now add 1-brono-2, 4-difl uorobenzene (0.174
m., 1.54 mmol) and stir for 20 mnutes. At this tine
add nore_1-brono-2, 4-di fl uor obenzene (0.06 nL, 0.53
nofyid gxtrcsemethpnssulfenis pgid @daemmlomeéd i(®mifesidiie 1 ybethoxy)-

berfibyP Aoniibled: 2' 2 szt{,}“@ %fﬁ Or%rlﬁ.\zl%%olg il glveolarpdiboron (0.18
g 631 mmom)g bfs(:tﬁcﬁiMeh?lpthﬂh@iﬁ)ﬁallaﬂlﬁﬂi(O) DB REONSaRHbY ANtIO

erature _and then filter |t through a pad
aceg}m q7t§emL onaslé)uflﬁ gottggéla‘?‘]gtﬁtlrazﬁﬁp@lenh@gn@f vile for

pp'i’&)ﬁfn% 5 ¥hshed t%%écsbiv‘érn%s? of ﬂ?le"i‘ea}t@ﬁt?;?xgg rc¥31ﬁﬁ{rfﬂl%hd¥“("l bog,

0% ueous sodi um carbonat e agueous
6. 6hmxmib phace ltheoflasten a9QCCamlcbatly, iang stit unelar n1thoger( fm) @iuminutes.

No?ssrz,g?{dfg bee{?) mo- %%gﬁ‘%or atnzeenle:t(o 194\1/139 li 54 moaﬂ ang stir %or 98 minutes.

At this time add more 1-bromo-2,4-difluorobenzene (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 aqueous 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
ammonia solution (2N NH3 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 spectrum (ion
spray) m/z = 578 (M+H).
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col um, wash wi th dichl oronmet hane, 50%
di chl or onet hane/ net hanol, elute with 25 ammoni a
wa@edodrzod (2N NH3 in nmet hanol) and renove sol vROT/USZNA®000020

vacuum Purify the resulting residue by flash

chromat ography (silica gel; 1.5% 3% nethanol gradient

in dichloronethane) to prog&de 0.245 g (58% of the

title conpound: mass spectrum (ion spray) nlz = 578

(MrH) . WD 2005/ 073204 PCT/ US2005/ 000020 -86 Exanple

102 [2-(2,4-D ifluoro-phenyl)-6-net hoxy-napht hal en- |

-yl] - [4-(2- piperidin Exalmpdt HiXy) - phenyl ] - net hanone
vetrlfl thane c id

- ELF RSy S et SR E Bt el Ly sy piperidin-1-yLethoxy)-

benzoyl ] - napht hal en- 2 phlenﬁ}ihﬁfhaﬁéx?e 4g, 23.0 mmol ) and

2, 4-di fl uor ophenyl boroni ¢ acid .0 g, 46.0 mol) in
degassed d|nethoxyethane (620 nL) Add 2M aqueous

2oy SHRNSH ot B 8 I el PSP

benﬁﬁﬁ]—ﬁﬁbhﬂ]ﬁﬁ(léﬂ 2- y&éﬁéﬂﬂe 4200 ol Randl meiﬂu enylboronic acid
trlphenyl?hos hi ne

qg_l. 29, 4.6 mol) and unge into
(7.0 tmitol) g gpassest el yorbing: (R &) e AIGDSRAYRSUS Gty
carﬁcﬁﬂ{%e(ggm Q45 BAHUE]) ahd &  Eldth ?etnﬁ% ?&H?lel‘ﬁ %%r?glrr 5 minutes.

bi carbonat'e an extract twce w t
Addpalladien@® abitare ¢S24 an2.8 mmglpasl mphbnylpid]sp]mms (.2 &t €6 mmol)

o ST G e ot o B o
1ntd\!§§fr5@@£@ue#gs Eéﬂlﬁfm%&\r zlé Ad X398 t\Q{Tftv&nﬁl régt%lg/%ne chloride.

conpound ss spectrum (i on spray)
Dry(the- efymbifird nygdagic1@@rs with sodium sulfate, filter and concentrate in vacuo.

-(2 hydr oxy- napht hal e vy

Py e gL ol S5 P RS A SR i AR MO
to yidl@ 30893 %) of the title compound: mass spectrum (ion spray) m/z = 5023

y?z (2, Lfge(dlfl)uoro phenylp)-6 met hoI;(ynaph(t halpenY)l yl]1-[4
M8 pi peri din-1- yl -ethoxy) - phenyl ] - net hanone (10 8 g,

21.5 mol) in nethylene chloride (200 nL). Add 2M HCl

in ether (21.5 nL, 43 mml) and concentrate in vacuo.

Redi ssol ve the foam in Zxampiehhd3 ene chl oride (200 ni)

?E (22 20d0 huoro p%er%/ﬁqulydror)];glfnrag 2“.6 y?] [4%/ (2a31%er1 1;19 1-yl-ethoxy)-

phenyl]-methanone

Disso}ve [2-(2,4-difluoro-phenyl)-6-methoxynaphthalen-1-yl]-[4-(2-piperidin-1-
yl-ethoxy)-phenyl]-methanone (10.8 g, 21.5 mmol) 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 under nitrogen. Slowly add boron
tribromide (10.1 mL, 107 mmol) and stir at O °C for 30 minutes. Slowly pour into
saturated aqueous sodium bicarbonate and extract with 20% IPA in chloroform. Dry the
organic layer with sodium sulfate, filter and concentrate in vacuo to yield 10.5 g (100%)

of the title compound.
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tribromde (10.1 ni, 107 mmol) and stir at 0 C for 30

mnutes. Slowy pour into saturated aqueous sodi um
woeeanhbamat e and extract with 20% | PA i n chl or pEDUS2005/000020

Dry the organic layer with sodiumsulfate, filter and

concentrate in vacuo to yield 10.5 g (100% of the

title conpound. 30 WO 2005/_§)7_3204 PCT/ US2005/ 000020

-87 Exanple 104 6-(2, 4-difl uoro-phenyl)-5-

{hydr oxy-[4-(2-piperi di -Vl -fihoxy) - phenyl ] - net hyl }

- naphthalen-2-ol 5 D SIE#%%(HEL@

[6%’(-,22(4291iﬂudn_*ozlphmlyl@)-sI@hgftrh,;]dx)y-[6-(B?]pﬁipseti)il>d]yn—II]@z{]}lﬁtlitna‘y}epllzegylg’ln}e,:[ly4}~

-(2-piperidin-I yl-ethoxy)-phe - met hanone .3 g,

6.8 mmol) in dry THE (f@é?“ili‘ﬁl)en' A stir under

nitrogen. Slowy add lithium al um num hydride (0.9 g,

24 mmol ) and heat to reflux. Cool to roomtenperature

af tIeisslave [A-Rut-dluarmplpnehehhphews sapbitlldnd 1wt H-(34piperidin-1-

ddition ..of ice. DilLute wth. water j ust e pH
-y e bifoneds o1t .8 i U5 R TARS L A0S b g1 e
nitrbgert 16w B 0 MithilhyaliHMusORRirde 0.9 g2 ifind (RYRT BeatotBflux.
sodium sul fate, filter an concentrate in vacuo to

Coglite repngtempgraturo@igr Y} mimnses qud|qaerdirppeetsd-iAblash glowpsldition

-8 =B = [ A4- (2-0i beri & n--1- Vs
o . AL sl A PR 7 JFLDRYY e g v
209DIBA @ stdoroform. Dry the combined organic layers with sodium sulfate, filter and

6- (2, 4-difluoro-phenyl)-5-{hydroxy-[4-(2-piperidin-1-y
conger PP R B L IOTe S s omrnostal (3 4g. 7.0

mol) in dry DM (70 nL). Slowy add sodi um hydri de

(440 ny, 18 mmol) and plunge into a 140 C oil bath for
30 minutes. 20 Cool to dixempteelfifer ature and pour into

vat e§~Flqu“%J)—%§[t4-(Eh ?pe?ﬁiﬁ-?—y?—eﬁl%gy)@ﬁeﬁﬁ -tSIi-E—ro?(%—cﬁliryrsrgns-Z—ol
|\‘/\\/O
Q O o O F
AL

Dissolve 6-(2,4-difluoro-phenyl)-5-{hydroxy-[4-(2-piperidin- [-yl-ethoxy)-
phenylj-methyl }-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, dry with sodium
sulfate, filter and concentratel. Triturate with ether to yield 2.2 g (69%) of the title
compound: mass spectrum (ion spray) m/z = 470.3 (M+H).
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wi th et hyl ene chloride. Wash conbi ned organic | ayers

wWth water, dry with sodium sulfate, filter and
wa@oenseniznat el . Triturate with ether to yield 2PCT/AgS2005/000020

(69% of the title conpound: mass spectrum (ion

spray) mz = 470.3 (M+H). WO 2005/ 073204

PCT/ US2005/ 000020 - 88 Exangke 106 [2-(2,

6- Di f| uor o- phenyl) - 6- net hoxy- napht halen- | -yl] -

[4-(2-piperidin-1-yl-et nyl ] - met hanone G OF /

F 5 Charge a flask wth@e_tér@%c;@orret hanesul foni ¢ aci d

62-(26- B flyerb-hényl p-6phghoxdnaphthalen-1-yl]-[4-(2-piperidin-1-yl-ethoxy)-

yl - et hoxy) - benzoyl ] - napht rhgl eg}-?%-xl ester (2.0 g, 3.7

mmol ), 2, 6-difluoroph ] f¢acid (1.17 g, 7.4

mol ), tetrakis(t Rl begylhgsphi ne) pal I adi um (0) (855

nmg, 0.74 mmol) nd'Ypot assi (4.7 g, 22.2

nol ) add 100 nis dry D ‘ der 10 nitrogen

at 100 C for two hours. Cool n and filter.

Purify on an SCX colum el ,

ammoni a/ met hanol . Purify f on a Rsilica gel

colum eluting with a gfadiént ~of 0-10%

met hanol / net hyl ene chl ori de. The yi el d is 1.5 g (81%.

1H NVR (CDC13, 400 MHz) 87.90 (d, J 8.4 Hz, 1H);

; ggha(r%e a iJias% \gltH tlﬁuoréﬁﬂmﬂesﬁ@m%g acid ﬁngmgx%/_lzh'qdf (%@pendm—l-
yl-efhopg)-henygylimaphtagleng- vigster (2.0 21357 ﬁHILQi) £.¢difluprgphesyl horonic

ey 1574 b, S By gt b iy 8 ofl .74 o

and]poda%siﬁnﬂﬁhoéphate?@? g BQalminﬁ)l)l.ﬁZl 100 mL of dry DMF and heat under
hydr oxy- napht hal en-

mtf[’gﬁfn@t(lgo i f&'eerlrjor Cﬂy Oifh?&i%tlonﬂné fihe ATy pREA A SkGhdolumn

lutASHIh YR ia/ th 1. Purify f
clutiyith & gmmonta ggh ianol. Pugify further on a silica se} colunyn efuting with a

grafglﬂntmfﬁem%i methano thbllmy)thlphémyﬂle yietdriah Sre(8( )5 1§-NMR

| d I ]
(Critts, Yl 8730 a0 T R 2R (s Sadlic 1S tad eg-2
Hz r@m 7.30 d,AQr 8 4ans 1A SW, il NG EED 1 RS TVBER o?%ﬂl SIP18S78 (d, J
l'ow to cone to roomtenperature and stir one
= 1%le_ 2B%6:74 5t 3H} 4.11-4.08 (m, 2H); 3.95 (s, 3H); 2.75 (t, J = 6.4 Hz, 2H);

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)-6-hydroxy-naphthalen-1-y1]-[4-(2-piperidin-1-yl-ethoxy)-

phenyl]-methanone

Dissolve [2-(2,6-difluorophenyl)-6-methoxy-naphthalen-1-y1}-[4-(2-piperidin-1-
ylethoxy)-phenyl]-methanone (1.5 g, 3.0 mmol) in 500 mL methylene chloride and chill
in ice. To this solution add boron tribromide (6.0 mL, 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 3/1 chloroform/isopropanol and an

aqueous layer of saturated sodium bicarbonate. Separate the phases and dry the organic
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t wo- phase system consi sting of an organic |layer of 3/1

chl orof ormi sopropanol and an aqueous | ayer of
waadosnadzed sodi um bi carbonate. Separate the phpSEESENS000020

dry the organic WD 2005/ 073204 PCT/ US2005/ 000020 -89

| ayer using 3A nol ecul ar sieves. Purify on a silica

colum eluting with a 0-10%, et hanol / net hyl ene

chloride gradient to give 6%% ng (449 of the title

d 1

e RPN ol IS By oma slicy clyma hing it 0107

methx@ol Aivtlydaie i elidelpradionttb (gNedS@O nig-(4@% ) GIf the-titleRfontfound.
Charge a flask with 100 nL of di oxane and add 1 M
borane-THF (5.0 nL, 5.0 nmmol) under nitrogen foll owed
by R-Met hyl CBS reagent .18 Mol ) and heat
10 the m xture to 45 C. ﬁxrégn arleogg sol ution of

10FBu¢; B{4(3-piperidinphghgthyx B-igulyl o2 k-6-oxa-chrysen-2-ol hydrochloride
napht hal en-1-y1]-[4-(2- plegerl di n-1-yl - et hoxy) - phenyl ] -
nmet hanone (580 ; 19 D n 200 nL di oxane and
add this to the neaction mxtyte dyopw se over one
hour. Mnitor the reggtion by Lf d continue
heating until conplete (abo . Add to this
reaction 20 mL of 1.0 MIit |etylborohydr|de
and heat at 95 C for 24 jotr 5 until reaction is
-conpl ete by LC/MS. Cool the reaction and quench with

i sopropanol. Evaporate the solvent and partition

oot e f g by ol St & AT L BpRE gL RO 50
mundoBy@kediithogény oM @ed BARYMea6I CRS 1e§geﬁt/§'ﬁ mEW. 18 Y@l @hd heat

silica gel colum eluting with a 0

the paxHENMOI40E: HrPRAR 2 splugey gbl2- @rGa@liﬂ@ﬁtO phﬂwl);ﬁ INRAS

oY riRENEE L v By bl n G (45098 208 Figmon in
2000mE d&x@nédand ddd) thisto Sle (edctioh mix@ur didpwideH)ver oie Haur( dfonitor
the gea%ggrgg%g(lm agéfgr%tggggmge §r§2 ur}?ﬁDm@gggz@gmg@vg rﬂourdéw Add to
mlszreft@loﬁ 28601 8F 1 HlitHiuRPrib OQngdﬂhﬂ andlhed? atlp53g ﬁ){‘nzdf hours or

WO 2005/ 073204 PCT/ US2005/ 000020 -90 ExamlIp e
untli @)@ctlon is complete by LC/MS. Cool the reaction and quench with isopropanol.

Evaporate the solvent and partition between a 3/1 mixture of chloroform/isopropanol and
saturated sodium bicarbonate. Separate the organic layer and dry over 3A molecular
sieves. Purify on a silica gel column eluting with a 0-10% methanol/methylene chloride
gradient. The yield is 460 mg (82%). Convert to HCI salt: 1H-NMR (Free base CD3;0D,
400 MHz) 68.11 (d,J = 8.8 Hz, 1H); 7.71 (d,J = 8.8 Hz, 1H); 7.57 (d, ] = 9.2 Hz, 1H);
7.17 (d, J = 2.8 Hz, 1H); 7.02-6.89 (m, 5H); 6.67-6.57 (m, 4H); 3.84-3.79 (t, 2H); 2.56 (1,
J =6.0 Hz, 2H); 2.36-2.36 (m, 4H); 1.52-1.46 (m, 4H); 1.37-1.35 (m, 2H).
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[2-(2,3-D fl uoro-phenyl)-6-nmet hoxy- napht hal en-

| -yl]-[4-(2-piperidin-1-yl-ethoxy)- phenyl]-nmethanone
Wo-2006/0832€harge a flask with trifl uoronet hanesubPdDOsz05/000020

acid 6-nmet hoxy-1-[4-(2-piperidin-I-

yl - et hoxy) - benzoyl ] - napht hal en-2-yl ester (2.0 g, 3.7

mol ), 2,3 difluorophenyl b_g{)oni c acid (1.17 g, 7.4

mol ) pal | adi um di chl ori de Br's(tri phenyl phosphi ne)

(518 ng, 0.74 mol) andE a?ﬁc,l!ugggluorlde (5.06 g, 33.3

mol ) and add 250 nL de tonitrile. 10 Heat

[D€2, BADG 16D HenPH-6Gnéhox J' -ephitelérs 1- yqqqt(ztﬂ%ﬁerrcﬁ@qtyl@ﬂmxy)-
and filter off any SO|I Purlfy on an SCX col um
eluting with 2N ammnl H&ﬂtﬁnon@urify further on a
silica gel colum_elutigg with a 0-10%

nmet hanol / net hyl ehe &hl ri dE adi ent to give 1.3 ¢
(7099 of the ti conpoukg CDSO), 400 MHz)
87.92 (d, J = 8.8 Hz, 1H); = 8.4, 4.0 Hz,
3H); 7.43 (dd, J = 8.4, 1.6%Rg (d, J =2.8
Hz, 1H); 7.09 (dd, J = 15 B 2, 1H) 7.05-6.92
(m 3H); 6.79 (d, J = 8.8 9; 4.10 (t, J = 5.6

Hz, 2H); 3.93 (s, 3H); 273(t J =52 H, 2H;
2.50-2.50 (m 4H): 1.62-1.57 (m 4H): 1.48-1.43 (m

2H) ¢ | —
(o, (e R S horomphansiutionts seid ompitary - Grmegiin-1-
s1-cti@espbpaciyti mphthylenc Yoy (2. peny imeb HadifhurofBhaylderonic
.a f ith . . . . .
il {557, %‘ﬁm@spﬂwm91cﬁﬂoeldﬁmsm9ewmwap@rﬁs18 918 074
mmoﬁ)2arﬁ| c@ﬁhhﬁﬂhﬁb‘riﬂe .oggb%y}mﬁm BYd lldd”@i(ﬂ%ﬂ%gas@éd gebbnitrile.

. and ad 2 nmet hyl ene 25 chlorid
Hefftéhlq @Wé@lfe@y 85 8C ier tyfo haars, popl dherisaction avyl filied OEf\ﬂap opladse Purify

2 t hyl en
on LSRR R il Mo b Byl o e
colwnh ehitiap withoa @109 mblhﬁxml,dl&tlﬁﬂe& dlﬂorld@gréldlﬂﬁmb Eivai £ Ng (70%) of
swirling. Stir the dark solution at room nper at ure

the fife campepd: AH-NHE FCIBIQ]H{4OQI MHtZI’l é TRAdt ] ﬁ@ 8THZ>e7rH)ai7 Spddd, T
_ t

= SERP AN boo S T hE VORI S e S 7 08 @9 -
9,238 v iy 7086 9, S STy amﬂu,szmh asi® (/7= 8,63z 2H);

3.93 (s, 3H); 2.73 (t, J = 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-Difluoro-phenyl)-6-hydroxy-naphthalen-1-yl]-[4-(2-piperidin-1-yl-ethoxy)-

phenyl]-methanone

Charge a flask with [2-(2,3-difluoro-phenyl)-6-methoxy-naphthalen-1-yl1]-[4-(2-
piperidin-1-yl-ethoxy)-phenyl]-methanone (1.3 g, 2.6 mmol) and add 200 mL 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. Pour this into a
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m xture of chloroforniisopropanol organi c phase and
extract using a separatory funnel. Separate the

woe@anizophase and dry over 3A nol ecul ar si eveBCT/B8200$/§00020
on a silica colum eluting with 0-10%
met hanol / met hyl ene chloride, collecting the first
fraction that contains 5 th%(product to give 400 ng of
the title conmpound (329 . anple 111

two7ph'§|sélﬁﬁ)€tm@ Joﬁs1§t?ng%ﬂ%§fu'rﬁéd‘sd’d‘1&‘rh 'b?éah%ﬁ@e '_:%h@dﬁé lpllﬁ&%'dhﬁ 23/1
Xa-ch rKsen- 2- ol drochloride F cN

ml?@f&roé e larcffbwv‘sowqphn@mﬁrmpha@s@d e)aga@nusmgﬁ)separamrg Sunnel.

Sepgg 3|égsa[§1§:l 1;( S%aliﬂ (%rp/ l%f,rr%‘%d %ﬁ%;]a? éi’jle%gﬁj Vﬁg{fy ona sﬁma column
elutivggoiith al 109 ﬂﬂeﬂia.]nol%ﬁeth?}eﬁda B biiad, Rofledting @5y drad¥id@ ilYdt leontains
nmet hanone (400 ny mol) in 100 nL of di oxane

the prpglugifa gél‘f%"&@l@éof@ettﬁ]@ coaerndP2H)xt ure over a two
hour period. 15 Continue heating at 45 C under
ni trogen overnight and add lithiumtriethyl borohydride
(15 mL of 1.0 M sol uti oExiampléil1 15 mmol ) and heat

PR a bl ol B S R R Rt

reaction. Evapor e weaction to an oil and add
saturated sodi um[bi d‘hr bonat m xture of

chl orof orni i sopr ol . EXtRg eparatory funnel
and renove the organi cCHyer. e organic |ayer
over 3A nol ecul ar sieves, e e o a paste and
purify on a silica colunmm Jg with 0-10%

met hanol / met hyl ene chl orii®@e. ~ConvVert the isol ated
product to the HO salt using HO in ether to give
145 nmg (35% of the title conpound. The two

ena@ﬁargmmsmﬂa Refaamlyl@gslﬂ Ht(@b'lﬁ"l‘jm: é%gfv%HIi‘ﬁlloo
(Conditions D). The pref erre i somer el uted second

mL\giqxqne apdwaim [ofd G- rgisedlva B-€, wﬁmog@pb@wl)n@bydm% WO

N T N R S

100-rhR of djpaanecinid-atid Yropetibowythe 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 saturated 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

isomer eluted second with a retention time of 16.5 minutes (98 mgs).
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phenyl]-methanone F F 5 Add trifl uoronethanesul fonic
acid 6-nethoxy-I-[4-(2-piperidin-1-yl-ethoxy)-
whenzoyizp4 napht hal en-2-yl ester (552 ny, 1.0 nPol/US2005/000020

2, 6-di fl uorophenyl boronic acid (320 ngy, 2.0 mmol),

trans di chl orobi s(tri phenyl phosphi ne)palladiumIl (70

nmg, 0.1 mmol) and cesium flgoride (1.3 g, 8.6 mmol)

toa 20 nL vial along with 8.0 nlL degassed 10
acetonitrile. Seal the Vismplell2 a septum and purge

. 3 e h : it h L
s TR hs s me et paphtRalgio-SHid- @aie ik Yshoxy)-
SCX colum, el uting \Ll}é}{ep?di_ é@ﬁgﬁgﬂé a/ nret hanol . The

ri

compound i s further on a silica gel colum,

eluting wth a 0- MNandopa i n netpanol/nethylene
chl ori de gradi ent|. e yiel @ 260 mg (50% . 15
Exanpl e 113 o

2-piperidin- |-yl-ethoxy)-p
Convert ~
[2-(2,5-difl uoro-phenyl) -8- et hoxy- napht hal en-1-yl]-[4
-(2-piperidin-I- yl-ethoxy)-phenyl]-nethanone (1.8 g,
3.5 mol) to the hydrochloride salt and dissolve it

i n 300 triftuonemphbesselfatit ecid demetGhky-I-[4-1{2-piyexidin:- &-yl-athbxg-

e St RS BRESR5% B Bafony G 20
mg} ROPEAHGH),Ufs aw_ﬁlor(_slsib«riﬁ}@h%%h@sﬂhﬁiﬁp%nadﬁqﬂl 11270 R 50.1 mmol) and
m xture acetonitrile (15 slow'y and with stirring
cesipig {pprade (3o Fetemmel) tora piad @lopigtveithe8 .0 PYudegared
i %1 ' t ' earhon Wi £h .
e S S S0 TP G i mixr
withrstireiog lag 80 ¥T éordbree howisv €ooll fHitegaraf purife oh inh SEX eIk Nduting

: % . WO 2005/ 073204 PCT/ 005/000020 . -93 ExamlIn e
w1t1§§131 onla/%le%lanol. e compoulLljg %s urther puri%ied on a silica gel column,

elut@rel 0 b 0=3% DA ARmBhiRgh h@&ﬁnér/ﬁﬁkm%ﬁe Kb g Mlehe. Shebid is

xa-chrysen-2-ol hydrochl ori de
260 mg (50%).

Example 113
[2-(2,5-Difluorophenyl)-6-hydroxynaphthalen-1-yl]-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-

methanone

Convert [2-(2,5-difluoro-phenyl)-6-methoxy-naphthalen-1 —yl]-[4—(2-piperidin— 1-
yl-ethoxy)-phenyl]-methanone (1.8 g, 3.5 mmol) to the hydrochloride salt and dissolve it
in 300 mL methylene chloride. Chill the mixture in ice and slowly add boron tribromide
(5.0 mL, 53.0 mmol) with swirling. Allow the mixture to come to room temperature and
stir for two hours. Add to this mixture acetonitrile (15 mL) slowly and with stirring
which produces an orange precipitate. Pour the mixture into saturated sodium

bicarbonate with stirring, separate the organic layer and dry with molecular sieves to give
1.5 g of the title compound (86%).
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N.~OOF HOI i 5 Charge a flask wwth (R -(+)-a, a,

di phenyl prolinol (76.2 ng, 0.3 nmmol) dissolved in a
wonossoreoof 24 nh of a 1.0 M sol ution of bor anedHR20a# 000020
500 nL THE and heat to 45 C Add to this, via syringe

punp over 8 hours, a solution of
[2-(2,5-difluorophenyl)-6- _93.

hydr oxynapht hal en- 1-yl ] -[ 4-(2- pi peri di n-1-yl - et hoxy) -
henyl ] - net hanone (1.5 g, 3.0 10 mmol ) dissolved in 100

mL THF. Continue heating for two hours after conplete
addition and add 6.0 grg%i@lpéﬁ_hbt assi um t . - but oxi de,

OO0l AR Sy MBS e Py B

Quench the react by Q@autiously addi ng saturated
sodi um bi carbongt e sol uti ovapor ate nost of the
\ /1 m xture of

organic layer u r vaguu
chl or of ornl i sopropanol and ext rg
funnel . Separate the |ayerg a
over 3A nol ecul ar sieves,
yield 1.0 g of inpure p'F'@duct.
colum eluting with 1.5% 2N
amoni a/ met hanol / met hyl ene chloride to give 620 ng
(430Margé a askpwiihl (R J-(#)Hog to) dephehdbral@bl @o6rats tms kamol) dls?jolved

enanti oners. The enantioners are further purified

in agaparg bt si- of ThP M poluberarbuany{GHE aodisperBakHEEnd heat to 45
. SRRyt 8 LA 454 080, ZOBLEDL G # i Honpeny o

hydlr@tyaapift}_ldlerﬂl ~yig- V4n@29p1péﬁrhn-|dF}dfedrdxguphagﬂmhet&mﬂirﬁlezmd 4,6.0
mmSQ:l)uc#i es)ﬁgil %ff g@z%ﬁ} ')?lglit ;05&%%@%1}%% é%é %logrlsg ter3 g’o?nplgt% addition
and%@-ﬂ/é@%@%/o@ Qt(ags@um‘r%toﬁl‘&rf%@col‘ﬁéue heating for two hour% then raise

4-trifluoro-phenyl)-naphthal en

the lepmeraruagd (- iapahiaiee anoffcr Gy by oty revetibahpne
caqutllzsly gﬂdgl:g satdrated sodium bicarbonate solution. Evaporate most of the organic

a 15 separatory
e forgani c | ayer
apopate the solvent to

Purify on a silica gel

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 % ethanol 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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MeO 141 5 Charge a round bottom flask with
trifluoronethanesul fonic acid 6-nethoxy-1-[4-

W@ 2e0pi0pz2n4 di n- 1- yl - et hoxy) - benzoyl ] - napht hal enP@¥/¥E2005/000020
ester (2.13 g, 4.0 mmol ), 2,3,4- trifluorophenyl
boronic acid (1.0 g, 5.7 mml ), trans-
di chl or obi s(tri phenyl phosphi E_e) pal ladiumll, (561 -ng,
0.8 mmvol) and cesiumfluoride 10 (5.5 g, 36 mol) and
add 50 nL of acetonitril he m xture at 80 C
for 4 hours. Cool and f%ﬁfglr—ﬁ_evﬁﬁﬁ-#e m xture and purify
[6rMeiho SEX-@ 3, Atrifluosd-pidnyd)-naiphihalei- 1-glifadi2-plpeeidmanegl-ethoxy)-
Purify further on a silica.colum eluting with 2% 2N
armmoni a/ met hanol / et hﬁhéﬂg]”é‘?ﬂﬂ%ﬂnpﬂ%. The yield is 880

ng (43%: 1H NWVR cazg%om MHz) 87.93 (d, J = 8.8Hz,
1H); 7.50 (d, J[= & 4 ¥z, ‘ 7.%9(,3::8.8 Hz,
1H); 15 7.35 ( = 2. 4 W NP dd, J = 9.2,
2.8 Hz, 1H); 6.96-6.87 (m 2H); | J = 9.6 Hz,
2H): 4.10-4.07 (t, 2H); 3.2 3F) ;2. 72-2.69 (t,
2H): 2.48-2.48 (m 4H): 1, 55 (m 4H); 1.46-1.43

(m 2H). Exanple 116 MpO
[ 6- hydroxy-2-(2,3,4-trifluoro-phenyl)-naphthal en-1-yl]
-[4- (2- pi peridin-1-yl -ethoxy)- phenyl]-nethanone

Di SSH&IE@ a round bottom flask with trifluoromethanesulfonic acid 6-methoxy-1-[4-
[.6- met hoxy-2-(2,3,4-trifluoro-phenyl)-naphthal en-1-yl]
(2-piperiqip-lnylsshexai-henzoyil-naphibrigy-2nHeniet 2. Hbg Had oweol, 8804

. ) e chloride and 25
trlf{z:ﬁgqupl]‘ie?}a b{&g&g}@ %&fg(ﬁ&g ﬁnﬁ?&lﬂ&aﬁ%or on tribromde with
dic]slmfc‘disi(m%;hamy_dplaisphiiné)pamat&uﬂl dE (36tdgf @8 mmaél) aildlcﬁsﬁ%n fluoride

Qw t m Xt ur 0 cone tq roomtenperature and stir
(5.4 B ARG a0 M ofEoncisr GARH iy Gt 6D B e drhgurs.
CodlHh@ el WR-RRASE artY S B o8 AACSE EAEmaf elﬁ(ﬁ)l?é‘(v?th%h sodi um

bi carbonate solution ahnd a 3/1 mxture
amgghhiefradthanal Bepiy dpdrsion aSéparcaiwenn blatiog yathi 2% WD
1.073204, PCT/ US2005/.000020. . - 95 | aye r
iRl sl dhevied 8 b3S ey ik hop,
4005V 617303 @PYES.SHY, PHYCT 50 R g 3cq gels, ;
col uEn el uotalpng wth gg}o net anol%/?re@lt}hglligr?ew:cﬁ’gri8d8thZ’olH)’

7.39(dsd =635 Hrg LHRA007 @fL, T 6.2, 248 Bz.0dHp 696eh. 8 B(EHips 80 14,7 =
9.6 Hz, 2H); 4.10-4.07 (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-hydroxy-2-(2,3,4-trifluoro-phenyl)-naphthalen- 1-y1]-[4-(2-piperidin-1-yl-ethoxy)-

phenyl]-methanone

Dissolve [6-methoxy-2-(2,3,4-trifluoro-phenyl)-naphthalen-1-y1]-[4-(2-piperidin-
1-yl-ethoxy)-phenyl]-methanone (880 mg, 1.69 mmol) in 100 mL methylene 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 room temperature 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
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7,8-Di fluoro-5-

[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5H 6-oxa-chrysen-
wQ@2ab/073294lr ochl oride N~~O/ F ClaH OF | HO 1BCT0810g£000020

a flask with ‘

[ 6- hydroxy-2-(2, 3, 4-trifluoro-phenyl)-naphthal en- 1

-yl] - [4-(2- piperidin-1- y_I9- et hoxy) - phenyl ] - met hanone

(620 ng, 1.23 mmol) and add 550 nmL  di oxane. I Start f

g d [ sl ution o

B {3 ARl BsR o EgBlanla vt Mg st e
pradeotp dusifyiorea sifice pgetoldfrhaslktian d/ithiti% netianoin@ethQléhe chloride to

. th lLask to 90 C under nitrogen and fol [ ow
g“%§§59%5ﬁ4%9OEEFWEkcﬁggpu? e reaction 15 for a total of
18 hours. Pour the reaction into 300 nL of a m xture

of 3/1 chloroformisopropanol and 300 nL of saturated

sodi um bi car bonat e sol ut I&éparate the organic

| ay. d dr ver . 3A .nol ecul ar si.eves. aporate t
Mgl e b e e s R
wi th 3% net hanol / net hyl eR@rsehlopidede. Evaporate and
convert to the hydrochloride salt using

P

FCL and | yophilize. The

3

acetonitril e/ wat Nt h-

yield is 20 295 [ng (46% . LE CD3QD, - 400 MHz)
157.90-7.87 (m IHy; ZPI 9 ( 3 Z, 1H); 7.65
(d, J = 8.8 Hz, 1H); 9-7 7.19 (d, J =

2.4 Hz, 1H): 7.11-7.05 (m [ : . 88-6.83 (m 1H):

6.81-6.75 (m 2H); 4. 10p4: H; 2.93-2.91 (m

2H); 2.71- 2.71 (m 4H); 1.67-1.63 (m 4H); 1.51-1.50

(m 2H). The racem c conpound is Iourihfi ed usi n%

hi ral chromat ography using chiral chromatography

(cobRter 8 RSOy It {hbydinsy 262 b torephersd-Raphmalen-1-ylJ-(4-(-
i gt ' . 2804 (& ] 73204
PR OO O BRaG ) eI (Cpd ol 5 BimolYSh A UPA A
diogane( Sty sspyeing ands addetolbis2)-mplh efig 10 M solution of lithium

trieglgl;rl{p%%hil;ﬂlgﬁée gnu'%ﬁ :a’P Eoe@?%{e}lip%fartrﬁte .h g%(%pgraf?ahsi( I;%h Stic folr ond L(lur.‘
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 (CD3s0D, 400 MHz) §7.90-7.87 (m, 1H); 7.79 (d, J = 8.8 Hz,
1H); 7.65 (d, J = 8.8 Hz, 1H); 7.59-7.55 (m, 1H); 7.19 (d, ] = 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, 2H); 2.71-
2.71 (m, 4H); 1.67-1.63 (m, 4H); 1.51-1.50 (m, 2H). 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 minutes.
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5 Couple trifluoronethanesul fonic acid
1-[4-(2-azepan- 1-yl - et hoxy) - benzoyl | - 6-
woretsoxiznapht hal en-2-yl ester (1.4 g, 2.5 mol PCEOS2005/000020
2, 4-di fl uorophenyl boronic acid (1.2 g, 7.6 mvl) by
the procedure used to prepare
[2-(2, 4-difluoro-phenyl)-6-98t hoxy-
napht hal en-1 -yl ]-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-
met hanone to give yi el dsEdandplg11® (85% of the title

onpound ctrun1 I on pray z = 516.

[4-¢ Iriga tflaxs(% slzﬁélbé%&ﬁdr l@r%aﬁwlm@whqu-naphthk?en-l -yll-
[ 2-(2, 4 di fl uor o- phenyl ) - %gﬁgxy napht hal en- 1-yl] -
nmet hanone 15 By the stan ar enet hyl ati on procedure

found in the pre D@ -(2, 4-

di fl uor o- phenyl X- 6- hydr oxy- ﬁb

[4-(2-pip eridi nnd-¥l -ethox thanone

[ 4- (2-azepan-1-yl - et hoxy) - ph 3, 4- di f | uor o- phe

nyl ) - 6- met hoxy- napht hal en- ' gnone (1.1 g, 2.1
.0 mL, 10.5 20 nmol)

“urify on silica gel (0%to

mol ) is denet hyl ated wt

to afford crude product.

5% nmet hanol in nmethylene chloride) to yield 790 ny
(75% of the title conmpound: nass spectrum (ion spray)
m zCeupls 06X ®rémetinesuifoio 0854071320 4 zBET- SR BM6X POfn20y1]-6-

meisS o TR A g (L end 2ymeh ang P-4 hprgphembpeisnisagid (1.2
g, m ﬁyﬁ@pbﬁﬂ@lprdsaeam@q{sh@fd teparé [2-(24-@iffuor&¥hy ) Pmethdxy®
nap[hmaéezL hi@ﬂﬁﬁz‘l’lﬁﬂflﬂ@t hokythopnephenyllnzetiianone ¢ give gictdsphk g

(85 P A RS Gl ol R ot (T,

THF, 4.5 nL 4.5 mmol ) dropwi se. Stir at room

tenperature for 30 mnutes then plunge into a 100 C

oi | bath for 5 hours. Cﬂﬁ@ﬂﬂﬁng%n1tenperature
[4Q¥%§éﬁaﬁntyl—e@1&é%—¥)henyl]-[2—(2,4-diﬂuoro-phenyl)-6-hydroxy—naphthalen—1-y1]-

methanone

By the standard demethylation procedure found in the preparation of [2-(2,4-
difluoro-phenyl)-6-hydroxy-naphthalen-1-y1]-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-
methanone, [4-(2-azepan-1-yl-ethoxy)-phenyl]-[2-(2,4-difluoro-phenyl)-6-methoxy-
naphthalen-1-yl]-methanone (1.1 g, 2.1 mmol) is demethylated with BBr3 (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 (M+H).



add nmet hanol (5 nlL) and concentrate in vacuo. D ssolve
the residue in nethylene 10 chloride and wash with
wagatosnaszed aqueous anmoni um chl ori de and bri nepCDUF2005/000020

with sodiumsulfate, filter and concentrate in vacuo.
Purify the residue on silica gel (0%to 3% nethanol

in nmethylene chloride), conggntrate, and suspend in

nmet hanol / chl oroform Add 2MHO in ether (1 nL) and
renove the solvent. Dry Etwnple$2@ue in a vacuum oven

vernight af 50 C to yield 499 64% of the title .
QY Bt aparrirs oaps 0B i FoRora S Fifoay Fhiysen-2 ol udrgchloride
(Md). Exanple 1
[ 4- (2- Azepan- 1- yf - etl\h/()W)O-
nyl ) - 6- met hoxy- napht’hal en- %
| '\ \ 20 Dissolvetrif#%luoro
1-[4-(2-azepan- 1-yl - et hoxy)
nmet hoxynapht hal en- 2-yl est
nmL of degassed acetonitrHOe 8
2,5-di fl uorophenyl boronic acid (1.15 g, 7.26 nmmol),
25 trans[di chl orobi s(tri phenyl phosphi ne)] pall adium 11

S (O Dl TSR IR LA s
naphithaben- bell(retBtnape (360 M6, hirohgolpiddibeate (80 n1ld) dadfadd LiBiet;H
R, S oGk SRR ST o s e

peSER100 €55y ) Aot CoON AT R e, oy

addi@ethanol (5 mL) and concentrate in vacuo. Dissolve the residue in methylene

10 el GERSRIN bR S s b SR
sodivin c¥ifAE SRRN add YbucBhiRX ¥ rRNBNPLifY (Be fedidte Hnfsiliarer @bgto 3%

nyl ) - 6- met hoxy-
methanol in methylene chloride), concentrate, and suspend in methanol/chloroform. Add

yl 1-[2-(2,5-difluoro-phe
DE e o F\ 1/

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 compound: mass spectrum (ion
15  spray) m/z = 484.3 (M-CI).

Example 121
[4-(2-Azepan-1-yl-ethoxy)-phenyl]-[2-(2,5-difluoro-phenyl)-6-methoxy-naphthalen-1-yl]-

methanone
O\I N o

20 O

Dissolve trifluoromethanesulfonic acid 1-[4-(2-azepan-1-yl-ethoxy)-benzoyl]-6-
methoxynaphthalen-2-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[dichlorobis(triphenylphosphine)] palladium II (0.51 g, 0.73 mmol) and sonicate
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30

napht hal en- 1-yl ] - met hanone (1.74 g, 3.37 mol) in 20

nmL net hyl ene chloride and chill inice. Add to this
waoedoaraad 2. 0 mL of boron tribrom de (5.3 g, 2BRCRURIO05/H00020

and allow to cone to roomtenperature. Pour into a

two phase solution of saturated sodi um bi carbonate and

3/1 chl orof orniisopr opanol %epar ate the organic

| ayer, wash with water g and dry over 3A sieves.

BRI 08P o B 088 o v

Add iﬂedmte mlei filced I(bﬂt:entlﬁte&hs s6lvent uh@erslcv@n | ditd1vs i lnsk i3] and

1y (46 of the title conmpound. Exanple 123 20 5-{
Pm[lr% SAUHdgR, cwﬁswsh%@ﬁmwaﬁwmw e eigIl) ez (93%) of
the%tﬂ:'cf g@henyl) - napht hal en-2-ol Dissol ve

zepan 1-yl - ethoxy)-phenyl]-[2-(2,5-dif|uorophen
yI) 6 hydr oxynapht hal en- 1-yl ] - met hanone (770 ng, 1.54
nmmol) in 10 nL THE and aﬁd 5101& 25 (5.0 mol ) of
[ithiumtriethyl borohydr M solution in THF).
A{1-8Fepanq-y1Qdio hé pL@Mdifld -1-y1]-
[t F}e [ it hi u}?n tr |X2? ﬁylr%}g?noh%drl deg%gﬁ?%ﬁggr (rénrogzﬁﬁgphETlfalen 1-y1]
solution with a heat gun.mghammel/z hour the reaction
Is conplete. Quench the reaction with water and pour
into a two phase system of saturated sodi um
bi CEisthIat[@ (Mdep@n&/ {li-athoxtydHpRenydf-[2-(2,5-difluoro- phenyl) -6~ methoxy—

rofo opropanol Separate t he phases,
;@Fi@ai 3 ]alg) (Pagniei{ 1 9 2 S @amalin oy @ ishe Chlerle‘? sl chill

n GRS BxCOINEe. b ks PRk Bl e

com@® BpantingerkPre. Pour into a two phase solution of saturated sodium

blc%‘ﬁ’&’g%té ﬁn‘g‘%épC%T%Qf%nhg‘%PQg L p%‘%g%/&llt%ﬂ% g!@glﬁc{ﬂgygltvgsh With water
an(ﬁdlﬁ’[o%ﬂ( 2A 30RAEapitatthb @3l ntRing @thy &y Q Elﬁ&y Q@tcmﬂrﬁn' &uting

5 d| fluor o/phen l)- napht hal en- 2- ol
wi qr_qup: mﬁ@eggﬁ@%dﬁumorate the solvent to y1e1d 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-yl]-methanone (770 mg, 1.54 mmol) in 10 mL THF and add 5.0 mL
(5.0 mmol) of lithium triethylborohydride (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 ¥ 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 to give the title compound to be taken on to the next step without purification.



t-butoxide (1.18 g, 12.32 nmol). Heat the m xture to
50 C for two hours. Dilute with water and extract
wondosiopdze4 ti mes with nmethyl ene chloride. Dry tPeT/US2005/000020
organic layer and purify on a silica gel colum
eluting with a 0-10% net hanol / net hyl ene chl ori de
gradient. 10 The yield is 37 ng (50%: 1H NVR ( CDCL13,
300 MHz) 87.76 (dd, J = 12. 8.4 Hz, 2H); 7.58 (d, J
= 9.0 Hz, 1H); 7.43-7. 40gsmoihhy 7.15 (d, J = 2.4 He,
1H);705701(m 3H); 7B. 1H); 6.83-6.80 (m
2H) ; B [462-3\m8Bar(-inyl 2&=Doxy)4pl&ﬁiyﬂ %BudrmSPBEBQXa&hﬂ@en? 22
(m 2H); 2.78-2.78 (m 4 166159(m8H) The
racem ¢ conpound/T s Nl 26 chi ral
chromat ogr aphy (‘condj tions R n i sonmers el uted

Wth retention ti of 9.9 ™5 b m nutes. Exam
lp e 125

[ 4- (2-azepan-1-yl -ethoxy)-p 8- di fl uor 0- phe
nyl ) - 6- met hoxy- napht hal ege nmet hanone OF CY F

20 Charge a flask with trifluoronethanesul fonic acid
1-[4-(2-azepan- 1-yl - et hoxy) -

s il AR G e 2

dlqﬁg?ﬂp?ﬁ?gi{?%ﬁ%%%gﬁgﬁ%n el( pal | ad) 131%0%8]“ 1@5‘%}%@ %8 sodium

t-butoxigle kHd B 2. 1P avieel)-bileatabe mxtdwom@d@a/v\@)?lsm Dllute with
wafe %éé;%ga%gfn%%%gg%nﬁ wt%d‘l%\{ﬁ%le I_‘!:e&llo ISnyﬁtl%J {)t%ﬁrlillcqayer and

pmeﬁyamr slien gl belusal aletitig ik amm0%Mn@ﬁarﬂiﬂnﬁ@i§lﬁﬁrdh[drﬁﬁ%rad1ent.
| uti n%avvl th 2N amoni a/ nmet hanol . Purify further on

10 Theyieldis JgRmEE0hnl BNMRG I P09 Mbiza 5776 (dd, T = 12.6, 8.4 H,
oL T o Y S04, 02 M8 s 20 B8 g on o
3H)16)89 @, 6B); 5.88L6.80(m528))6.6626.39 (mdzH)} 40083 98 a, 202.92-2.92

(m 41[];)3 2. 7§2%§§ gmo@i? i 662}_§9 ngoglg) e rg%:bn?lc ;g@gogdgl(g r]?(lflfled using
chlzglag%hroalaZ&rgpth&ﬂHm&@P). Fhe%wd 1s%9ne§s”élu§ﬁ|)wnh feteANBY Bimes of 9.9

15 and 13.5 minutes.

Example 125
[4-(2-azepan-1-yl-ethoxy)-phenyl]-[2-(2,6-difluoro-phenyl)-6-methoxy-naphthalen-1-yl]-

methanone

20

Charge a flask with trifluoromethanesulfonic acid 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, 42.20 mmol) and

25 tetrakis(triphenylphosphine)palladium (0) (1.63 g, 1.40 mmol) followed by 125 mL dry



[ 4- (2- Azepan-1-yl - et hoxy) - phenyl ] - [2-(2,
6-di fl uor o- phenyl ) - 6- hydr oxy- napht hal en-1-yl] - 10
wordsanane Convert PCT/US2005/000020
[ 4- (2-azepan-1-yl - et hoxy) - phenyl]-[2-(2, 6-di fl uoro-phe
nyl ) - 6- net hoxy napht hal en- 1-yl ] -net hanone (2.5 g, 4.8
mol ) into the hydrochl ori da0galt and charge a flask
with the solid salt. Dissolve the material in 200 niL
DME! blerethe nuivtupe inoiter aitchbget il 1001 € fot S0 irrnﬁmtesAcﬁodlpﬁltéﬂ &vaporate

neighett o Bt o n I PR sieidss: o ey pomatiafeehol. pusit

fur€ee oh @UlicANgdl @&Ufnn'eﬁitﬁlg@vlﬂi"@—lg%qﬁahﬁifoﬂn%ﬁgnes@ﬁéﬁcﬁt qq‘le yield
sodi um bi car bonat e and "an organi c | ayer consisting of

is 25 3/(T0%) x L He MR (CIoG10408X MiHn) |5§cqmr(dphms| 4 HehHke 7t66 7.61 (m,

th 0 t r at n| c,layer,
s 3L AR e B 18 TRY Ghdnb EpSy AR am s S Sbre i . 4k
4.0804165 (tv2EYW05 RUBHS,Y. 9822.89 & biy @%EME : g
Wi th g 0- 91}0% rr§t hajnol / met hf/t eng chl ori ge gir{g%ﬁ![[ %yﬁ SH).
give 1.3 g (54% of +the title conpound. Exanple 127
5-[4-(2-Azepan-1-yl -etho - ph | 1-210-fl uoro-5H 6- oxa
-chrysen-2-ol N-~O O @@m 25 Di ssol ve
[4{(z-A(zzpaz @ partoxy)-plednflI{2)(2 phdifiddo- ﬂl%nﬁl%@r;@téﬁyu%ﬁd@téﬁ- 1-yl]-
nyl ) - 6- hydroxy- napht hal en-1-yl]-net hanone (1.3
10 mmol) in 125 nL di oxane aR&hag#e20 nm (20 WO
2005/ 073204 PCT/ US2005/ 000020 -101 nmol) of a 1.0 M
solution of lithiumtriethyl borohydride in THF. Stir
at fFoovert f”ef'apaxmamﬂefl-fetjmxso)qphehwm[z (th’oehﬂhﬁatp}ﬁhyl;t-ﬁﬁnéﬂloxy-

nag it SERaREony @ = ACpPDnede hiker et danes

flagknwith geHotidRAIRS Els@f)lvé tl?e/rillateﬂbpih 206 nfIf methylene chloride and chill in
chl or of orm i sopropanol. Extract in a separatory

15 ices dydddp thig Epiuse korpn eritsprgidei (8. O5mla3de? rrmd) wihyle swahing AStir the
rea%r?&tlfl)% t é!l%ﬁl‘f%ﬁ)\f %PQ flg&r%nhg) ?]! 11'1?0 at 0 aos]:é stsflttqlﬂ g% éé}(urated

I npur e pro on ‘a ica co
sodirh tbic&rﬂgﬁ%ermtdmmgdmlamrl o@nsistidy efrd 3¢ m1gtuaélbie nt to

89 racem c_product: 1H NVR (CDC13,
chl&%) ))p% rg ake to extract theppro uct, separate the or(gamc layer, dry over

3A molecular sieves and evaporate the solvent under vacuum. Purify on a silica gel
20  column eluting 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-o0xa-chrysen-2-ol

. g
HO“ F

Dissolve [4-(2-azepan-1-yl-ethoxy)-phenyl]-[2-(2,6-difluoro-phenyl)-6-hydroxy-
naphthalen-1-yl]-methanone (1.3 g, 2.6 mmol) in 125 mL dioxane and add 20 mL (20

25
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J =8.4 Hz, 1H); 7.73 (d, = 8.8 Hz, 1H); 7.52 (d, J
:92I—|z, 1H); 7.21 (d, J 2.4 Hz, 1H); 7.08-6.99
W@ 29055204 6. 88 (s, 1H); 6.72-6.61 (m 4H); 4. 24rd1/RS2005100020
2H); 3.26-3.26 (m 10 6H); 1.87-1.87 (m 4H);
1.66-1.66 (m 4H). The racemc mxture is purified
using chiral- chronmatographyo{conditions F). The two
isomers eluted with retention tinmes of 7.9 and 9.0
mmolhof £3.0 Msaipioa of 2ithilm trlethylboroh dride in THF. Stir at room

h h 6- met h 2-(2
tef&ﬁqr?tmﬁggﬁww l)hﬁﬁg oxgl@(g rﬁle POI %hﬁ%gthﬁbe reée«rummro atwo

t
e il RO G g L1
mlmtdﬁﬂﬁ(qllh@pfmhﬁﬂseproﬁaryﬂ Exﬂrmt i 2 s@ﬁrajjory@uﬁ&l rsemdrite it organic
laysﬁ grtcf;%‘rp{g)%glit Itr%él%jclfugad?s?;gzes(a 1E %eltpgre}teh]tog%vmg)of slightly impure
prdélluét( thrE?’ oh aheicsl BhesPaLRS) Rahloatdid %e@l@a)nol/ﬁlgﬂlﬁ%ng gzhlorlde

) and cesium fluoride (7.3
graldmt ta gize B2Qotg (OB ) of raCHNIC produici: IIHM(CDdbcra@(bMHﬁ) 108.18 (d,

=R LM K6 48 sy DRETE 12 958l 1Ds Tl Gl . 1

lH?tﬂﬂOéaG@@f(ﬁ{ 5?1306 88 (LTHR @I 128616 1 AR LY S, Zﬁ(rﬁrﬂ{)h@% 3.26 (m,

hours. ilter the reaction, concntrate

6Hﬁ,| L. W ét8§ (ﬁh éﬁ)ulr VS Q§r(na 4&1)| iTha racgaiic mtmns plllmfuadngslng chiral

cirffuafbetagiy  QUAMEARAO TS B0, N8 A EASh Bffes of 78 and

90FfﬁIﬁ/uté82005/ 000020 -102 Exanple 129 [4- (2- azep
an- 1-yl - et hoxy) - phenyl] - [6-hydroxy-2-(2, 3,5
-trifluoro-phenyl)-naphthalen- | - yl]-nethanone 5

Di ssol ve
[4-(2-azepan-1-yl -et hoxyEz{)_%nl%‘g—‘l%@]&- [ 6- met hoxy-2-(2, 3, 5-
[4t (2t Atapendpyl eatlyoxy)-phei hE-mnthox y21(2i3ed-trifhone phéhyBmnaphthalen- 1-
5.34 mmol) in 50 nL neth jgen chI orlde and cool to O
C. Add bo’rontribrorride’%f 1.7 mmol ) and al |l ow

to cone to room
N/\/O F
e
OO F
\O F

Dissolve trifluoromethanesulfonic acid 1-[4-(2-azepan-1-yl-ethoxy)-benzoyl]-6-

J

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(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 palladium catalyst
and heat at 80 °C for 24 hours. Filter the reaction, concntrate filtrate and purify on a silica
gel column eluting with a 0-10% methanol/methylene chloride gradient. The yield is 1.85
g (53%)
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tenperature. Pour into a two phase system of saturated

sodi um bi carbonate and 3/1 chlorofornifisopropanol
woa®k/0r3ze4 organi c layer with brine and dry ovePCBES2005/000020

nol ecul ar 10 sieves. Concentrate to give 2.63 g (95%

of the title conmpound Exanple 130

5-[4-(2- Azepan- 1-yl - et hoxy) - Rﬁpnyl] 7,9-di fl uor o-5H 6-

oxa-chrysen-2-ol N~~O/ F F HO 15 Di ssol ve

[ 4- (2- azepan- 1-yI - et hoxy)pplgAYhio [ 6- hydr oxy-2-(2, 3, 5-

trifluoro-phenyl)- naphthalen-TI-yT]-nethanone (2.63 g,

[4-(2-aapany Lyhedox ytpheinphl d 6 dydrogy £6(@ 3L B-tuifluawé-pheryl Pnaplithalen-1-

sol uti on of I|th|un1tr|etﬂylq%rqﬁ%drlde in THE. At the

end of one hour, add anot of the lithium

r eagent nixture is added and gently warm the reaction.

After a further one hour, add an additional 25 n

of |1P18ﬁ?1&‘ﬁ{4 (3-eaeRgn-hod wHpaY)- a@wﬁd%&tﬁoxwy@ B Saieiflugrpphenyl)-
1
USRI BRI .85 o5 9941 S0 A FESAE | PafEioaco

uenc er w
to OCorAdtehordn yrithrhsnider Gahing., BhY enmol) thd aibdve ckdoic Hirov@s

. . Pyrif I
ePigary BRENG e R TOHH BT gl and 3/
chirafbr@/itoprépandP %@15{&7&3%0 B %11 W2 98r¢ %Qp&g%veﬁ ?%)ﬁtolecular

Exam | p e 131 [4-(2-azep an-1-yl - et hoxy
siegesreC paseptate(tp give 2663 g { ﬂ%b@fdhph@ﬂyd)r)lpmmdht hal en- | -
yl]-methanone F Y COF /F Me-O

Example 130
5-[4-(2-Azepan-1-yl-ethoxy)-phenyl]-7,9-difluoro-5H-6-0xa-chrysen-2-ol

T
SO
HO

Dissolve [4-(2-azepan-1-yl-ethoxy)-phenyl]-[6-hydroxy-2-(2,3,5-trifluoro-phenyl)-
naphthalen-1-yl]-methanone (2.63 g, 5.1 mmol) in 60 mL dioxane and add 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 a
further one hour, add an additional 25 ml of lithium triethylborohydride and heat the
reaction to reflux and hold for 8 hours. Cool the reaction and quench with water. Extract
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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5 Dissolve trifluoronethanesul fonic acid
1-[4-(2-azepan- 1-yl - et hoxy) - benzoyl | - 6-
woredsoxzoapht hal en- 2-yl ester (990 ng, 1.8 nmoOPYT/US2005/000020
2,4,6-trifluorophenyl boronic acid (634 ng, 3.6 muol),
pot assi um phoshate (2.2 g, 10.8 mmol),
tetrakis(triphenylphosphinegeﬁjladiun1(4l6 ng, 0.4
nmmol) in dry DMF (25 L) an eat 10 at 100 C for 3
hours. Purify reaction by, C@jum.  Addi tiona
purification is done by el chromat ogr aphy
[44€2- g pan-1-y8%lgxgytpkatyl jofo-methbayat (2 j4r6-tif ke pless ) hamkthalen-1 -
to yield 320 ng (35%. of _the title conmpound: mass
spectrum (ion spray) n1zﬂ£ﬂ5§£m9wwko. Exanpl e 132 15
[ 4- (2-azepan-| -yl -et haxy nyl ] - [ 6- hydroxy-2-(2, 4, 6-
trifluoro-phenyl/)-n&phthal yIL-nethanone
Di ssol ve o) F

ph

hoxy-2-(2, 4, 6-
anone (634 ny,

trifluoro phenyl)-napht hal

1.2 mmol ) in dichloronetha . F20 Cool to O C,

add HO (2Min ether, Me® " 2°4 mol) and stir at

roomtenperature for 15 mnutes. Concentrate in

vacuo. Redi ssolve the salt in dichloronethane (10 ni)

andDiReRk thiftudtofmetRHEsPRLRcld 1-P1-eIhABaA- 43¢ éi’-bghzoyl]ﬁ-

nmol ) dropwi se and bring to room 'tenperatwure. Ir
methozppaphhaten-2-y] &stérd89PQ mendl. 8pouol)r 246t idimortpkenylisoronicacid (634

i@, ' i te (20 mL d
me, 3 BimR3h {5 BREPR QA EIBRHBN or oret hane, 25
tetrakigtuipieenglphogysiise)pAlthdivas 4 W thB, 0V ingholRBAd§ BMEFLSEhL) and heat

sodium bi carbonate. Dry with sodiumsulfate, filter,
at ]éﬁg)ccfghg BRYES o FETIETeRgdqnbY Pakioolumsy Addifienal gurification is done by

oy 1 - 0 H f. . .
S TR AR By (07 LB el B ablleo in FRBIAARNLML o yied
32Qogdfadlof thesislespeponudnniass spepiuay fiomspray) iz @ JIHII-+H).

WD 2005/ 073204 PCT/ US2005/ 000020 -104 Exanple 133 5-.

{ [4-(2-azepan-1-yl-ethoxy)-phenyl]-hydroxy-nethyl }

-6-(2,4,6-trifluoro-phengkiampieapht hal en-2-ol 5 Charge

a flask with 1M borane in m) and (R)-(+)
[4a2cenmphoygihoxy)-Phestyllc[Senydepx ye2-(2. tfrorifluomi @hsoyly-eaphthalen-1-

[4-(2-azepan-1-yl -et hox%)u-_ﬁ)lg&lg%rle- [ 6- hydr oxy-2-(2, 4, 6-

Dissolve [4-(2—azepan—1-yl—ethoxy)-phenyl]—[6-methoxy—2-(2,4,6;trifluor0-
phenyl)-naphthalen-1-yl]-methanone (634 mg, 1.2 mmol) in dichloromethane (10 mL).
Cool to 0 °C, add HC1 (2M 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 mL) and
cool to 0 °C. Add boron tribromide (949 mg, 3.6 mmol) dropwise and 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). 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 350 mg (57%) of the title
compound: mass spectrum (ion spray) m/z = 520 (M+H).
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trifluoro-phenyl)-naphthal en-1-yl]-nmethanone (348 nyg,

0.7 mol) in THE (3 nL) and add to the catal yst
wa@edodrend vi a syringe punp over 1.5 hours at 4BCTUS1008000020

conpletion of the reaction add ethanolam ne (0.8 i,

13.4 mol ) and heat at 45 C for 2 hours. 10 Cool the

reaction to roomtenperaturd0dnd add brine (5 nlL) and

stir for 1 hour. Filter the reaction and separate

Iayers Dry the organic |[Exgepled33h sodi um sul fate,

. |
ohil bRl BBP i R R B AR el ¥ e e
di chl or onet hane to yiel dla%mapgg 2(§8% of the title
conmpound: mass spectrum (ion spray) mz = 522 (MtH).

15 Exam 1pel34 5- [4-(2-Azepan- 1 -yl -ethoxy)- phenyl]

) 8’ Chagg E;iélalsg Wbogarﬁdncﬁ—jﬁ/éﬁ %%dsg{}y(g« el %ixeny?prohnol

2d rﬂig(@-l ad@@pB N Dissplveqi Xy pabe Nérhoi‘% ﬁylyg@himloky@ =04.6-
trifluoro-ph | ) - napht ale
trlﬂ#ﬁspjp gimd) gmhé@%% ilnY{]- -Bathenenee(3¢4 o1&, ﬁg mmpl)sn &Eﬂi (f ml) and
and heat at 50 C f
ad(?{eogc % fand % P 8}4?%3 P?lg}Pe?‘fﬁn Oélfsa?t 45&%% S@I?cg]tcé’mpletlon
of BeGadtiion laad €!haﬁ<51§m\1ﬁb5(@ Pt N13.9% A9 8R4 Redtlat 4 oy 2 hours

chloride. Dry, filter and concentrate in vacuo. PUrify
Coplthgir¢dctian getooshieometasgreapt ndd brmg(s 25) andlst6% gt halire filter the

| di h 285 59
reaho T ¥3Rere fhudth o B Ie ekt ke, Sof il G ehe
corfcef®atb 3% adid8 5>uﬁgy bpsﬁcargalchrdrﬂatsgﬁgﬁpﬁ@g?& matrf% (gilaglent of

and_ add (2M i n_et her

ni)
me&tappl mcﬂflclylemmq&mnééo yickh3¥nme 3356 the tige @v@regmnd mass
Spggﬁi{%pﬁéﬁmmszz%@%n vacuo to yield 234 nmg (779

e tit conpoun ss spectrum (ion spray) mz =
502 (MCl). Preparation 14 5
2-(2,4-D fluoro-phenyl)-6-nmet hoxy- napht hal ene-
-carbal dehyde H OF %Xam E’fé‘l
5-[4-(2-Azepan-1-yl-ethoxy)-phenyl]-8,10-difluoro-5H-6-o0xa-chrysen-2-ol hydrochloride

HCl o O F
HO ‘ ‘ F

Dissolve 5-{[4-(2-azepan- 1-yl-ethoxy)-phenyl]-hydroxy-methyl }-6-(2,4,6-
trifluoro-phenyl)-naphthalen-2-ol (305 mg, 0.6 mmol) and potassium #-butoxide (197 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
mL) and add HCI (2M in ether, 0.6 mL, 1.2 mmol) and stir for 10 minutes. Concentrate
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O F Cool a solution of
2- hydr oxy- 6- met hoxy- napht hal ene-1 - car bal dehyde (18 g,

w@3008/073mml , see Wobel, et. al. J. Md. Chem paBP9%2005/000020

34, 2504.) in dichloromethane (90 nL) to 10 -78 C

Add pyridine (35.1 g, 443.6 mmol) and

4-di met hyl am nopyridine (0.5%0%y, 4.4 mmol ). Add

trifluoromethanesul fonic anhydride (27.5 g, 97.6 mol)
inaackostoivield 834 mgGirk) of Thd titlecaspdund: kaagsyetram (ion spray) m/z =
50@ g{ Ioric acid. Separate the organic |ayer and dry

J fagnesi um sul fate. Filter, add silica gel, and

concentrate in vacuo. Purify the residue by colum

chr omat ogr aphy using an eluent of 2:1

hexanes: dlchloronethane Preparajion ld 0 g of 15

trifluo I
1-for rryl& % ngll&hfﬁqﬁéetﬁo}éy ye}ph ajopp '1( %%lflehyde
Conbi ne trlfluoronethanesulﬁo-cn dF

1-fornyl - 6- met hoxy- napht hal enf 2- ter (2.53 g, 7.6

37.8 mwl), and 2, 4-di@1 Ut opfienyl boroni ¢ acid (2. 39
g, 15.1 nmmol) in acetonitrile (25 nL). Heat to reflux
for 1 hour. Cool to roomtenperature, 20 add DARCO,

and ddd1 ebluticadE Qfﬂa)ilﬁ;){%/ - &d}ﬁﬁé}% PHﬂhhl‘éh@ IVMaI'lﬁldehyde (18 g, 88.7

di chl or onet hane an urat ed aqueous
mekiserVeabddoriatlel. Mﬁrti/ Glizen. dB%hrfﬂcZS(ﬂy)sn daohdéoromatpass (AmL) to

f I
~Thakua it Gy £dd Rt A ARetalronarIu act & 44
mlﬁél)n%d@ﬂrlﬁhy&ﬂ{eﬂ%egulﬁmlc Raxanes (27, Sj%@?l Gjﬁlﬂi%zﬂﬁr&ﬁr & 1 hour.
v .4 g of the title conpound (
Dlg@@ Mtbﬂsrzlmum hySroddrrgosdd oSepanan@th@oaganhcpbyaEand dry over

5H-6- oxa- hr en 5-
ma[g?ﬂsglgm pslléﬁg% %J]cp{ﬁca[ §el rcks)g?ﬁné cl yagHe. tP"EEYW r]e31due by
cobﬁﬁrﬁtfhrﬂﬂi@tog@phy IusIﬁgEm eﬁlelﬁt 86211 \Hexanes:dichloromethane. Isolate 9.0 g of
4brog}té)lt_1 )-(2-piperidin-1-yl-ethyl)-carbamc

triflgqrgme S&E’f?)wc a¢id Erformyl-gmgthogy-naphyeslet-&rya asteGOr)) |

Coolodbind &itfaddOie@dikshifbnid agldblu%&ﬂnyi-g%tﬂ&ﬁ-&pﬂ%?eﬁgﬁyl ester
(2.53 g, 7.6 mmol) with dichlorobis(triphenylphosphine)palladium D) (0.53 g,0.8
mmol), cesium fluoride (5.75 g, 37.8 mmol), and 2,4-difluorophenylboronic acid (2.39 g,
15.1 mmol) in acetonitrile (25 mL). Heat to reflux for 1 hour. Cool to room temperature,
add DARCO, and filter. Concentrate in vacuo, dilute with 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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(0.79 nmL). After 30 m nutes, add

2-(2,4-difl uoro-phenyl)-6-nmet hoxy- napht hal ene-1 -
waeasosarztehyde (0.25 g, 0.839 nmol) and stir 45pr@i/081085000020

cold. Wvarmto roomtenperature 10 over 1 hour. Refl ux

2 hrs. Cool to roomtenperature and dilute with

di chl oronet hane (20 nlL) apghgsat urated aqueous

ammoni um chloride (20 nmL). Separate the organic |ayer

and wash the aqueous IayE;fanﬁ £ ¢85 W t h di chl or onet hane.
Conbi ne the organics and d over magnesi um sul f at e.

%(Balu@ncz-mﬁmmﬁhé@xaﬁhwa@mé -yDephenyl}-( tpeparidil- tykethyl-
colum chronat ogr gel colum
eluting with a I|i nggllr?)\éﬁn?éa%a@tet% @ﬁtgf ér;sgerng with 15

di chl oronet hane and endingywith 4: 1 dichl oronet hane :
nmet hanol to give 0.45 g ( %9 of the title conpound:
mass spectrum (ion spray. z = 583.3 (M+tH). Exanpl e
136

8- Fl uoro-5-[4- (2 Rer\l\;tN- ]
-6-o0xa-chrysen-2-ol} 20 di @
[4-(8-fluoro-2 oxy- 5H 630
(2-piperidin-1- yl-ethyl)-carbam | tert-butyl
ester in dichloronmethane (25 aloM

sol ution of hydrogen chiorig bt her (5 nb).
Concentrate in vacuo. Reffi ssolve in 25 dichl or onet hane
(20 nmL). Cool to O C Add boron tribrom de (0.238 niL,

2.52 mmol ). After 3 hrs dilute with saturated aqueous
sodbissolbe ¢abhonapkenyDO 2rpiperadinl 1rptedahptarbdrbic\ACid tert-butyl ester

2005/ 073204 P 0Q5/.000 -10 . e th
in Y R PRy et oL helonPline TS o aatadd EEWT neta d iy hexanes
0.79 &1, OARHEEﬁd‘ﬁﬁﬁues Q@@@J(@a dif€ore BRAY15- 8- BOHo £ -HapPHflene-1-

rragneS| um sul f ate. | ter and concentrate in vacuo.

CaﬂRlKﬂﬂhB’Sle {heS gl Siﬁlmﬂb#) ansl thindS epinlea coldr Apayn i9gpey temperature

oveﬁléllo i lggfll%(:? hrsdl C(H)Ill ) %)%g(f %énrr}r?réra lah&] g‘cllute% ﬁ{j (1'11 g}ggrfmethane

(20 ehIChdndrsafiitbé Bgucoud atiBichane bhloﬁﬁﬂtﬂ(nﬁu hSepafzmﬂdﬂhetorgamc layer
contajning fractions and add 1.0 M hydrogen chl ori de
and; washdhe, équepgs g tWesvEh dichlosoingthong foomBine 465 arganigawd dry
s
ovet pgfeABRANC FIREAnd ASRCRUIE b uoZ POEK) DI Rokirn
chr¢roatogdiaphyp using)a silichiigel talomnsbrtmgsvigl utiachr gradient begmtingwith
 tinmes of 4. nd54 Exanpl e .137.

aichyoRas Ring jing a0 aria: § a7 ARl ene, BebSeliR £irg 402
of thé 1itl® c&ngbdiw s & St WY S8 n/z = 583.3 (M+H).

| - et hyl am no) - phenyl | - 5H
ochl oride Dissolve
E-yl) phenyl ] -

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-butyl ester in dichloromethane (25 mL). Adda1l.0M
solution of hydrogen chloride in ether (5 mL). Concentrate in vacuo. Redissolve in
dichloromethane (20 mL). Cool to 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



10

15

20

25

2-01 hydrochl oride D ssol ve

7,9-difl uoro-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5H
wo Beoslorrechr ysen-2- 15 of (130 ng, 0.26 mmol) POT/ASENS/000020

acid (3 nL). Add sodium perborate (29 ng, 0.29 mol)

and stir at roomtenperature for 3 days. Slowy pour

the reaction into saturated 6gueous sodi um

bi car bonat e and extract w th 20% net hanol / met hyl ene

hl .

Y PR O bahiCo BB\ g ISR ALY Pt Brncthane
Colrﬂﬁrﬁermb loeganicsiand ey dyelr em@nehhmrsutfet)e Fdtey laml coriz8ntnaye &f vacuo.

T U ot o T B R S i
llnﬁ’eﬁ‘ sHidd %e%ﬁ’aﬁm%%ﬁ&?ﬂfchlo&&ﬁ&lﬂ@& drfa éﬁ%ﬁfgc'bvﬂm Y idgdoréfefine :

of the title conpound: mass spectrum (ion spray)
megHano Cg;ql)gblgle(tlm pmodnqgt)conmn@frectmg apd add 1.0 M hydrogen chloride in

t hoxy ht
ethL:fgz( é%fy{il?ﬁcteggr?{geﬁ IV pCéurOI ISOIT%C ﬂF tetgﬁ%/ %3611)&?)11%% hl'gw |S}JCC%I% Plon
sprageifran ciee. 2QM-G). Burky the 1|n1)(tu1‘e by dﬁ@aﬂ@ﬁ&th@@@&@ﬂy (conditions A).

PCT/ US2005/ 000020 -108 Charge a flask with

The {76 fSaBIeEWRPIRA S ACIBHPE TEs @f 4.02 and .46 mimies.

6- met hoxy-1-[4-(2-piperidin-I-

yl - et hoxy) - benzoyl ] - napht hal en-2-yl ester (580 ng, 1.1
nmol ), 2-net hyl sul fanyl Exafpleoi3- benzene boronic acid

7 %(’rﬁgq?"}or}g gn‘lzfm%? EN_}& 31?/1‘ H}‘f ?ylb gg‘]ﬁ%’#]?ﬂe!&g’ﬁééﬁgg@y&%fq%qbla-chrysen—
add pal I adi um acet ate (226‘1 H”}rfgrocﬂbo}%clgmm' ) 5 and

tricycl ohexyl phosphi ne ( nmol ) and suspend
in dry degassed acetonltrlle (10 mL). Soci nate under

o' B g gl ARl B8 BSh AR b tpen 2

ol (mso W 9.26Gaslol} i@ aE:éﬁU’ﬁdi&(K’ﬁL?t nae ,soahuintpéfborate (219191@ 0.29 mmol) -
celite and concentrate in vacuo. Purify the resid by

andstirj 3 ooz feranerghin oy dpry SlpwlhiRous the reegtivareio satwrated aqueous
sodﬁﬁln%% g%ﬁlagégn%réx%& \Lf?ltl ?{)J‘%: @etﬁz&lﬂgetl&?gn@ ch?guolg?’g) %tﬁe ofganic
lay(:lMVhﬁ sodinasnupthee, ﬂlﬂé?r and concentrate. Purify on silica gel (5% to 10%
methanol in methylene chloride) to yield 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-Cl+Na).

Example 138
[2-(4-Fluoro-2-methylsulfanyl-phenyl)-6-methoxy-naphthalen-1-yl]-[4-(2-piperidin-1-yl-
ethoxy)-phenyl]-methanone

O/\/O




10

15

20

25

1- { 2-
[ 4- (8- Fl uoro-2-net hoxy-5H 6-thi a-chrysen-5-yl)-phenoxy
wo 2008032b4 } -piperidine G\ | S F 15 Di ssol vePCT/US2005/000020
[ 2-(4-fluoro-2-nmnethyl sul fanyl - phenyl ) - 6- net hoxy- napht h
alen-1-yl]-[4-
(2- pi peridin-1-yl -ethoxy) - pl ggyl ] - met hanone (1.2g, 2.2
nmmol) in dry THE (20 nmL). A [itium alum num hydride
( IMCh@rgbHflask vAtHeifludroin SR s u b AP e g %-—méﬁ&%‘-li@—@— iperidin-1-
m nutes slowy pour the black solution into s fur ated
yl-eflerencRengetbnaphihalén-3ryil deten®80 e, rlalcmnd), igéthylsulfanyl-4-

o B bbb 2 T g R R R AP 3.4 mimoD

andyfilwdithwith 2itlogeh X T Sepakaté Glagk, a0 phllMiia s LS QL TR fg 0.11 mmol)
Di ssol ve the crude foam.in drl); THE (15 nl). Adg

anddricyglohepjphaspling 93 wg( 928 mmol) aud guspprs in dayidegassed acetonitrile
a . i : _ nd .heat

(o REORRYE L A 516 el BTy TRU P70

solidk laad iptienge @ntdanr80, *CooiBbati by 3irtites? Guall ESrdoth @frip¥Riture, filter

the reaction to 25 conpletion, Pour the reaction into
thr CNRPREFUER S FaHagHe b Periysbaessisug i sdice galcghromatography
(O 5% kbt TEhDUY ERE BIGHAE] €t Wifs Rt Biice compound:
mass apeetmomdion. spRay) inf/y =t330.2 @di#Hie on silica gel (0%to

3% net hanol in methyl ene WO 2005/ 073204

PCT/ US2005/ 000020 -109 chloride) to yield 440 ng

(449 of the title conmpouRgmpEK® spectrum (ion spray)

mz = 500.3 (MtH). Alternative Preparation of the

Gobpddn &-F@;org)(zaqﬁpqh@xmj 6l-6-thia-chrysen-5-yl)-phenoxy]-ethyl } -piperidine

8- Fl uor o- 5- [ 4- (2- pi_ peri dig-1-yl - et hoxy) - phenyl | - 5H- 6-t

hi a- chrysen- 2- ol ("hy F ocHl ory Di ssol ve

1-{2-[4-(8-fluore:2/met hox PR 6- 15hi a~ch

enoxy] -ethyl }- piperidine (330 |ng,

met hyl ene chloride (6.0 nL) ]

(0.67 nL). Concentrate in d dissolve in dry

met hyl ene chl oride (6.0 Y47, - 10 met hyl - 2- but ene

(0.71 mL, 6.7 mml) and cool to 0 C under nitrogen.

Add boron tribromde (0.25 m, 2.7 mol) slowy and

Sstif; s ] ti Nt

et i P (52 B oy B b e R A 14
(2-pipttidin elngl-athoxgn phehytp hiedmone (U2g, 2.2 Mol pingiznTEH @9 edl). Add

SRR AT T (e
slovilt i Phe BIRCHRIMYERE ERbalel d§heouPadtRintEn HRride 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 diastereomers. Dissolve the
crude foam in dry THF (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 methanesulfonyl 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 gel (0% to 3% methanol in methylene
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15 resultant oil in nethylene chloride (3 nL) and add

2M HCO in ether (0.5 nL). Renpbve the solvent in vacuo
wan@spraee in a 50 C vacuum oven overni ght to PCEUS2082800020

ng (65% of the title conpound: nmass spectrum (ion

spray) mz = 486.3 (Md). Preparation 15 20

(2- Brono-5-f1 uoro-phenyl)-caobam c acid tert-butyl

ester Br HN F >~01_ ~O Place 2-brono-5-fluoroaniline
chlpBldSoyield 340 fgnitats) of ek ikl ccdungponnet assepé&inibn sprly)om/z =

La]pﬂdﬁgottom flask. Add sodi um hydri de (60% di spersion

50(52 ral oil) (0.58 g, 25 14.47 mmol) and stir this

suspensi on at anbient tenperature for 20 m nutes. Now

add di- t-butyl dicarbonate (3.02 g, 13.82 mml) and

stir for &D&tﬂéﬁmﬁﬁwcwrﬁmdaﬁfﬂﬁxamnmmmmd
PSR S o Bl SRy s S i B G5ee ol Pidrochloride

dlsper5| on in mneral oil) (0.58 g, 14.47 mmol) and
di-t- butyl di carbonate (0.30 1.38 mol ). Heat this
m x Disselvatl-f =44-(Bcflaguer Arimgthoxycgdio- thWeCMﬁ@nti yibrpmoxy] ethyl}-

srfSHBLTRERS, ETLSE AR o8 G0 b g o

(. 6ﬂmﬂim (loncditiatd zdezacucEmtd disgoltvda dre aekiyildig diflotiddn(€.0intY Add 2-
acet at e. ne the extracts and wash with

el Sriates Qqiashcs 2 %@amlanaaql ol tip ASEamdppmiagen. bhddegron

tl'lb%gll%n%ﬂsb)éﬁ(elﬁ]? gisz (l)'llg SP B@ ?[]l aai ﬁr&gﬁf :Ig]é]:u%ﬁh 3 our the reaction

intd Sdthiagesd z@lﬁéousfs%ﬁma)ﬁ@‘t/oh@té ARG SXtrdc® “ﬂ%%éﬂgleh@&lorlde/methmol
desi red product, 9599 . Exanple 14

(4:B. BryLygaus layer wule QOCBPWe%ullfaten flhtemnd@pn@wr)awd@ rveend. |Punidy the
restt?lgér{@ 3 1%61281){1:3. %e'l %%‘%r_tU %W? 1&%@\51@1%%@0&&3) Dissolve the

reslanp denﬁ{ﬁ}ﬂe@r(ﬂﬂqﬂtbr@ | Ecardoaldi2V &11dn téiet (bBh¥)). Remove
ester (1.06 3. 67
the sgfvent zgz vacuo gnd place in a 50 °C vacuum oven overnight to yield 225 mg (65%)

of the title compound: mass spectrum (ion spray) m/z = 486.3 (M-Cl).

Preparation 15
(2-Bromo-5-fluoro-phenyl)-carbamic acid tert-butyl ester

nel
LT,

Place 2-bromo-5-fluoroaniline (2.50 g, 13.16 mmol) and dichloromethane (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 dicarbonate (3.02 g, 13.82 mmol) and stir for 30 minutes at ambient temperature
followed by 2 hours at reflux. Cool this solution to ambient temperature and add more
sodium hydride (60% dispersion in mineral oil) (0.58 g, 14.47 mmol) and di--butyl

dicarbonate (0.30 g, 1.38 mmol). Heat this mixture at reflux overnight. Cool the reaction
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nmol ), bi s(pinacol ato)di boron (1.03 g, 4.04 nmol),
pal | adiunm(l1) acetate (0.062 g, 0.28 mol),
wo eoospedzohexyl phosphi ne (0.103 g, 0.37 nmol) aPdI/US2005/000020
acetonitrile (40 nmL) to a round 15 bottom flask. Stir
at anbient tenperature for approximately 5 mnutes to
di ssol ve nost of the reagentg. Add cesium fluoride
(2.10 g, 13.82 mmol ), place the flask in a 90C oil
to 4Abibnt BAebirt ah@ qudRhARIHTHIOWEE sat %u%&fs I1,3*[;1‘:.1111of?ﬂltnkbhloride.
and allow the reaction m xture to cool to anbient
Extr@qﬁj@r esulting migturgingo athyt agetate.addmbine the extracts and wash with

L One aneulfonc chd 65 . .
safyalel o BE RN BiSoioRme o flF0 S brmesfin gy epirvane
coﬂcbﬁhﬁ@ iR vyduoe EHu@ify {H.résnl@ng dil B? flan ﬂ’ff@in)itography (silica gel; 5%
aIIadlurr(II) acetate (0.062 28 mmol ),
Et2phexpgiesh f@wpwﬁéweﬁ@@mﬂe@561(&@5%>mm|) and pl ace
the reaction in a 90C oil bath. Stir the reaction for
4 hours at 90C. Cool the reaction to anbient
terrperature filter it tmxamhamgpad of Celite and

[ th th t et etate. Wash t
e enaon T ledss Sﬁgﬁhiy%& o LBl aea balgPof hodgoro-
aqueous ammoni UMyede O daiSamicaEldaBH- Rty R&er t hen dry

(sodi um sul f at e) an 25 evaporate it in vacuo. Load

the resulting o~an SCX col umm. WAash with
di chl or onet han 0% d| ch )- ITE hane/ m'_et hanol , elute
wi th ammoni a so on (2N N3 noI) and renove

ting residue by

flash chromatography (si % 5% mnet hanol

gradi ent in dichi @@ owdd_phy
2005/ 073204 PCT/@%; 00020 -111 s co\é:
chr omat ogr aphy 2 2N NH3 i n net han®l / 25%

THF/ hexanes: followed by purification on a
Chromatotron; 2% I\/EO—V di chl oronet hane) to provide

0. 3 2 ohi ound:
800 R B0y b B RIPRAI e BB Res s 213
mrr((ﬁ) Eis(pm@ccﬁatb)dlboron (1.03 g, 4.04 mmol), palladium(II) acetate (O 062 %1 0.28
drox (2-pi er|d|n 1-yl - et hoxy)-benzo
mn%%f/r hOiﬂ‘i’é‘?ﬁﬂB)L 08 & Betrfitemabiad pestpnifyile 0 @M &t a round
bot‘EEQn ﬁa§1<9 u@@r %}ﬁb‘i’ t?é at@firor a%}])rox?at?ly 5 nﬁmute)s tg glssolve most of

-{6-benzyl oxy- 2- pl per
the b@gzmtyl ]Addapchmhaﬂem@— @LI0-& IBI&IUnmoib)hp]layé t)hecfhxslb:ma QO°C oil

[ t | .est 7 0,11
W ER R R OO T
coo$ kdkimityie@f tediPératii®d/ GoltBisGhkntre, adiRBEIRVoWRGAEIIRAR ac:1d 6-

ethanol (2 nlL). Heat the mxture, Wth stirring

benzglPrynl - ot2-Bioeridinut- Esethandtbenteyl-aanhthaben-2-o1 @mn (@ﬂﬁ g 122
Hnﬁo?)trpeﬁiz?&lﬁ%al)azﬂzgtafté &Ot(%rZ é,bifﬂﬁﬁl%%b tr?cyel%gexylphosphme (0.103 g, 0.37

mmol) 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 filtrate with 50% aqueous sodium carbonate,
saturated aqueous ammonium chloride, H>O and brine; then dry (sodium sulfate) and
evaporate it in vacuo. Load the resulting material onto an SCX column. Wash with
dichloromethane, 50% dichloro-methane/methanol, elute with ammonia solution (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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of Celite, then rinse the Celite with hot nethanol.
Evaporate the filtrate in vacuo and 15 purify the
wo e®dlorizng resi due by radi al chromat ography oveeT/S51008600020
(4-9% MeCH gradient in CH2Cl12) to provide the product
61 ng (94%: mass spectrum (ion spray) mz = 585 (M +
H) . Exanple 142 20 111
8- Fl uor o-5-[ 4-(2-pi peridi n-1- yI et hoxy) - phenyl ] -5, 6-di
secBYdERORRIAZS Bﬂ)ﬂypil a% %@gdi\]d' WY i meRhol/2¥96 PHE/A faned 1w by

round bottom
pur{fBatipy ona Chrpeakgtehno 2% MeDH/{Rhjvrgreethane)+d pydvide 0.300 g (36%) of

e R RS RERTR SATB PRbSR ST A S WL ©
di chl oronet hane (1.25 nL), anisole (0.15 niL, 1.39

mmol ) and trifluoroacetic acid (O 25 ). Stir t he
reactlon for 1.5 hour at%@ﬁlﬂ@al_lterrperature Add

Lum b ro rid
(AT PRE06105 6oLy o A0 SIS R -
t enper at ure for ﬂheﬁlyt)maﬂ&mﬁdddrt&nfbusﬂd*stafn bOf ohydri de
(0.024 g, 0.62 mmol) and stir WD 2005/ 073204
PCT/ US2005/ 000020 -112 the reaction at anbi ent
t enpeh b EbS oA feiit é&f‘@L{(gba%gfoip{ lAféf (32' g @Hl{s}l]l ethoxy)-

wor k-up and purification
benami]mm&ltbalenﬁeyl(}f& fyorormhenyl} dabamic scud tatebutymsser (0.075 g, 0.11

mol FhlRey R b Bp AR TP R B iy P! G pnd gy of 10%

Pd/CD91igx tus % Byoweikhd ah@efsnal (2aA0). qqéat&l%ﬁitﬁ%uﬁ/ﬁh stidfhg, at
nore sodium 5 cyanoborohydride (0.032 g, 0.51 nmo

reflyp forH0; mingiess feral itasrgrctiongtopaibient sgmperhtugshand filter it L{n'ough a pad
of CERP R Hh m%ﬂ%&% Bof ﬁ%@(@n Wab&a ah flﬁl‘eft‘? in vacuo and

agueous SO i um bi car nat e ract e resu
purdy theoesulning residuei bytradiat bybmaterahe. ov\ﬂéﬁhcat Ae9% M@H%ﬁadlent in

tracts with saturated eous sodi um b| car bgnat e
CHe) QRS the prolust e (EEAT ss ShaciirE) Cogmpray) m/z =585 (M +
H).evaporate the filtrate in vacuo. Purify the resulting

resi due by radial chronatography over 10 silica
(5% 10% et hanol gradient in dichloromethane) to

provide 17 ng (35% of the a ] tll conpound: mnass
spectrum (ion spray) mz ?g—(&%l+ H). Preparation 16

8-Fluoro-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5,6-dihydro-benzo[i]phenanthridin-2-ol
Cl H
N O F
HO I I

To a round bottom flask add (5-fluoro-2-{6-hydroxy-1-[4-(2-piperidin-1-yl-

ethoxy)-benzoyl]-naphthalen-2-yl }-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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(2- Brono- 5-fl uoro- phenyl ) - met hyl - car bam ¢ aci d
tert-butyl ester Br NF O 15 Pl ace
WQ 2008003204 5- f | uor o- phenyl ) - carbam ¢ aci d t ert - bOT/YE2005/000020
ester (2.00 g, 6.90 mmol) and di net hyl f ormam de (40
m.) in a round bottom flask. Cool the solution to OC
add sodi um hydride (60% di spgssion in mineral oil)
(0.303 g, 7.59 mvl), renove 20 the ice bath and stir
the hﬁbﬁoﬁ Hfszﬂﬁ%gpﬂ%rr% n{) Rfanfe a@aﬂ&'ih@ﬁalaj A, dglftfnt a(ﬁ.@o%wk—up and
Wy towar Ient tenperature. ol the
purIfESHleIll LAgMS shbwed signifi@nioameundgiaf the (WMD) ia(:himedlate so take this

RSB 10050 ) 3% PP b ST B 0.

mmo®MBe{rahid mixted €815 hb@s hearbiefNteWpbult] ARId3AGke sodium
extract the resulting m xture into ethyl acetate.

cyamhorpinedrided0 832 122063 mamel) wad Btindn additionab 1.5thesrs afapbient
e R P ke o R My SRR ETA BhBuh de Sl e

the g8liltingpub69% rdimln’e @mto mﬁn adeatgr Akis@nhe boinbhia¥dBasctstwith

proyi de t he giHSI red pr oduct. WD 2005/ 073204

W‘;{ BEYRYS SodiaEDkcatbanae. toShiidebrings thep_dry (sd iy sylfagyand

1 t

eva#ﬂ%égﬁ% e e Ty o A aReoN: by PRSI pohy over
sﬂlce?dﬁ%' IWoFmelrham@gradnyxﬁ irg dlomolsdmiethane) to provide 17 mg (35%) of the
trif Iuoronethane ul foni c
om0 FOASF ST G SR = 469 ey -

benzoyl ] - naphthalen 2-yl ester (0.73 g, 1.18 nmmol),

bi s(neopentyl glycolato)dlboron (0.29 g, 1.30 nmol),

bi s(tricycl ohexyl phosphibienasatianakfi un{ 0) (0.16 g, 0.24

ask, SR bl okl 2 AU RO

5 mnutes to dissolve nDst reagents Add cesi um

fluoride (1.62 g, 10.64 mol | ace the flask in a

90C oil bath, and stir:JEdEN gen for 2-3 m nutes.
(O]

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 slowly towards
ambient temperature. Cool the resulting mixture to 0°C once again, and add iodomethane
(0.56 mL, 8.96 mmol). Stir the resulting mixture overnight, allowing it to warm to

ambient temperature. Quench the reaction with brine and extract 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.
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Now add a sol ution of
(2- brono-5-fl uor o- phenyl ) -net hyl -carbam c acid

wo eoos/obs2oyf ester (0.86 g, 2.84 mmol) and acepPONUBI005/€00020
(3 m). Continue stirring the reaction for 2 hours at
10 90 T. Cool the reaction to anbient tenperature and
then filter it through a padi®f Celite. Rinse the pad
with anple, hot ethyl acetate. Wash the filtrate in a
separatory funnel mﬁth Eﬁﬁm@Q gdus sodi um car bonat e,

BB 5T i ptRerare| > ﬁtﬁo%?»;%%zay bttt 3l fuoro-

Purify the r t ogr aphy
(silica gel; e@%% ?ﬁgggfkﬂﬂéﬁh%¥%%e y&?%aprOVIde
0.320 ¢ (399@ (& Ie conpound mass spectrum
(ion spray) nmjz = 689 (M 73204

PCT/ US2005/ 000 -114 BX® =Q @

2- Benzyl oxy-8-fl uoro-6-neth
t hoxy) - phenyl ] - 5, 6- di hydr i] phenanthri di ne

NF 0]~ 5 To a rayn oliggiligsK/Ndn/

(2-{6-benzy|oxy{[Zi}?zggplperldin-l-y -é?ﬁgxy)-

benzoyl ] - napht hare#- 2-yl } - 5-f | uor o- ph€nyl’) - met hyl - carb

amc acid tert-butyl ester (0.070 g, 0.10 mmuol),

di chl oronet hane (1.25 nlL), anisole (0.012 ni, 0.11
cetl St.i

oot Bifophich S ARRR ek EREARSEP TG pirSiy g Fethoxy)-

bentoylﬁhamﬁmgeyypeg@t .13 1. m,}nn@dlyi &Qﬂédp@htyl lycolato?]d1boron (0.29
cyanobor ohydri de 064 02 nmmo
&, B At ey Thorp D B0 (068 0 2Adamel pad

ace?%?‘klﬁﬁ&%?@@??@ﬁ%‘?W@H&‘ﬂ%"%% aohibf BBty
appb@Qmbety I mihoesto @sibahmbitef Heaehgans. whtid caain fabgde (1.62 ¢,
10.BEHEGIE oFs i e SR AT ol o i VAR oo B ginutes

Noﬁzﬁhﬂ AGbRitivh bP(zsﬁidiﬁ@-ts%o%é pRGUARHR IS 0LL BT £Ad RADRIE: ester

and brine; then dry SOdI um sul fate) and evaporate
(0.86r% 2.8 hmebiaad paetpatls. (3 Fmilp) fG}ortthme sagiigthe geapmn fbmé hours at

t
90 (kgar/a r%?é reg&gx%r[ﬁ ary o%@qgrgogre{utr (# %\?fl gﬁi ef H I‘B}.l ﬁ Biu? of Celite.
Rlngéﬂﬂg)a(l ShtamplE dsot cHPRatdiats) WaR thofiRvte i Zsepadiody fdngl with

50% ‘aqueous sodium carbonate, saturated aqueous ammonium chloride, H,O and brine;

pi peridin-1-yl-

then dry (sodium sulfate) and evaporate it in vacuo. Purify the resulting residue by flash
chromatography (silica gel; 2% methanol/dichloromethane) to provide 0.320 g (39%) of
the title compound: mass spectrum (ion spray) m/z = 689 (M + H).
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20 Exanpl e 145
8- Fl uor o- 6- net hyl - 5-[ 4- ( 2- pi peri di n- 1-yl - et hoxy) - pheny

wo poosB7804i hydro- b enzo [ i] phenant hri di n- 2- BCT/TS2085/000020
round bottom fl ask add
2- benzyl oxy-8-fl uoro-6-nethyl-5-[4-(2-piperidin-1- 25
yl - et hoxy) - phenyl ] -5, 6- dlhyqﬁg benzo[i] phenant hri di ne
(0.030 g, 0.052 mmol), ammonirumformate (0.026 gd/C
0.42 mmol ), nethanol (5 slurry of 10% P
(0.005 g, -15% by wei ght b Eg%—%anm (2 nl). Heat the
PiBenaylexy-ti-fidors 16-methyly 5-[4t(2péfdridin- 1 fydetiRBy ¥pheiiytlss, 6-dihydro-
Cool the reaction to anbig teﬁgg,ature and filter it
through a pad of WO 25§89 £)S2005/ 000020

-115 Celite, then Ds\rkye elite with hot nethanol
Evaporate the fi@

p and purify the
resulting residu QN . O ap over silica
(5-10% MeOH gradient in CH2Cl2)|to i de the
product 20 ng (80%: mass SpPeEx  spray) mz =
483 (M+ H). 5 Exanpl e 146
[2-(4,5-Difluoro- o>(y pH - 6- net hoxy- napht hal e
n-l-yl]-14-(2-pip | -yl - ethoxy)-phenyl]
-methanone F N O OO F 1 1-1 10 Add
trifluoronethanesul fonic acid

6- met hoxy- | - [ 4- (2- pi peri di n-1-yl - et hoxy) -

benkoy trc]»umhlmttomﬂesk Rldy(2- EshenzyloRy3 - n(2-giperidindl- gssthoxy)-

ben?bfl ggﬁoh % a)@l% —ﬁlg(;rg &?@ﬁ%in%%l%ﬁéa&%élg %grt-butyl ester (0.070
g, 0L10 phey Hﬁkﬂﬂ)&bﬂieﬂﬁné 2225 wl,), &hifle (010D £3) 03N Qmﬁ6§ laHdn
fluoride 14.1 moles) in a 250 m round

trlﬂblefqaé‘?ﬁcra}ca@ (©. ?L%m&ﬁd SHr Hietteesgion famb hawcat powient tespperature. Add
tri gﬂ%ﬁg&@%@&?b &ﬂ“)i?]&lgltsg(}hg% gﬁﬂ 2’203 dte (8 OEE ol 1%2 tn‘?rgl%l% and stir
the aghdtiOn hiraombieds, tagefature feainh@al édd more sodium cyanoborohydride
(0.064 g, 1.02 mmol) and trifluoroacetic acid (1.0 mL) and stir the reaction at 50°C for 1
hour. Quench the reaction with saturated aqueous sodium bicarbonate. Extréct the
resulting aqueous mixture into ethyl acetate. Wash the combined extracts with saturated
aqueous sodium bicarbonate, H>O 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 (ion spray) m/z =573 (M + H).

Example 145
8-Fluoro-6-methyl-5-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-5,6-dihydro-
benzo[i]phenanthridin-2-ol

To a round bottom flask add 2-benzyloxy-8-fluoro-6-methyl-5-[4-(2-piperidin-1-
yl-ethoxy)-phenyl]-5,6-dihydro-benzo[i]phenanthridine (0.030 g, 0.052 mmol),
ammonium formate (0.026 g, 0.42 mmol), methanol (5 mL) and a slurry of 10% Pd/C
(0.005 g, ~15% by weight) and ethanol (2 mL). Heat the mixture, with stirring, at reflux

for 30 minutes. Cool the reaction to ambient temperature and filter it through a pad of
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(2.8 gm 12.5 mmles), palladiumlIl acetate (96 ng,

0.43 mmol es) tri phenyl phosphine (222 ng, 0.84 noles)
wapahsoeroum fl uoride (1.8 gm 12.2 mol es). ReP¢TINS100£000020

m xture for 18 hours and filter through Celite.

Evaporate the solvent and pass through an SCX 20

colum eluting the product w4 h 2N amoni a/ et hanol .

The product is purified on a~ silica colum eluting

i t . i h f 0, X . .

e e S AU B et filte e and purity
the pasaltingiresiduertey rpdioheromasepraph) R@0S1i07 G208% MeOH gradient in

PCGTY . US2005/ 00002 -116 aration 17 .
CHITG BArTs oA K0T Bk SHbeti (o sprayaay4E3 (M +
H).phenyl ] - 5H 6- oxa- chrysen-2-ol 3ThoQJF 0 F HO 5
Convert
[ 2-(4,5-Difluoro-2-met hoxy- phenyl) - 6- net hoxy- napht hal e
n-1-yl]-[4-(2-
, piperidin-1-y|-ethoxy)-&%g%§¥%;ﬁ%thanone to the HC
[QS(aﬂ,i-Dmlﬂ)radeknéﬂl&}gplmi‘Bylpﬁ—rﬁe’th@k}sﬂdphthaﬁ@l-B—y12_|5[0r-('2‘-pi}5é}iﬂiﬁi-l-yl—
bottom flask. Add 100 m nethyl ene chloride and pl ace
under nitrogen. Cb&ﬂ“?ﬁ@igﬁﬂﬂ¥ﬁ5ﬂﬂﬁﬁn® degrees Cel si us
and add 3.0 ml of boron trjibrom de. gAllow the
reaction to warm w stir for one
“hour. Quench t heg 1 Er eact i

ol and wash
w th saturated sadi/um bi car

ion. Extract
the water with nethyl ene 0 tonbi ne the
organi c portions and reg¥ he % . Purify the
resi due on an SCX columm, eluting the product with 2N
nmoni a/ net hanol .  Purify the conmpound further using a

a
silica colum eluting wth a gradient of 0-5%2 M
a

iflyeromagtancsufonde poid Snmedier vl [de(2eripegdin-lsyletkony)-

b & e A . . .
cng I alen 2yl i (33 gt 2 mmolgs), s pinaseptolgibaron (1.3 gm. 51
mmosp pal sty $leave@tea®7 nivg, . Onkmales), triphenylphosphine (222 mg, 0.84

mmoles) and cesium fluoride (2.1 gm, 14.1 mmoles) in a 250 ml round bottom flask

under nitrogen and add 100 ml of anhydrous acetonitrile. Stir and heat to reflux for 2
hours. Allow the mixture to cool and to this mixture add 2-bromo-4,5-difluoroanisole
(2.8 gm, 12.5 mmoles), palladium II acetate (96 mg, 0.43 mmoles) triphenylphosphine
(222 mg, 0.84 moles) and cesium fluoride (1.8 gm, 12.2 mmoles). Reflux the mixture for
18 hours and filter through Celite. Evaporate the solvent and pass through an SCX
column eluting the product with 2N ammonia/methanol. The product is purified on a
silica column eluting with a gradient of 25% THF/hexane to 5% 2N ammonia/methanol in
25 %THF/Hexane. LC/MS gives a peak with the proper mass.
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HO 14: 1105~ 20 Di ssol ve

8, 9-Di fl uoro-5-net hoxy-5-[4-(2-piperidin-1-yl-ethoxy)-
w@b@iprj2zebH 6- oxa-chrysen-2-ol (1.1 gm 21. nPol/@S3005/000020

30 Ml of methylene chloride and add 2 nl of

triethylamne and 2 m of trifluoroacetic acid. Stir

at roomtenperature for 1 hpw., neutralize with

sodi um bi carbonat e sol ution and separate the organic

| ayer. Wash the water PﬁxﬂﬂuMhﬂﬁ nethylene chl ori de

d.conbj ne_ t he ni.c yers UId over 25
8, SO S L GBS e s Sphon) - Fk 4oz chrysen-2-ol
described in Preparation 17 to obt ain an 18% yi el d of
the racem c. Obain t"h_\ dugl enanti oners by
chiral chromatograPay W @ 9204 H US2005/ 000020
4 17 using a Chixalpak AD colu ng with ethanol
contai ning 0.2 % di net hyl y i nd noni tori ng at
225 nm Exanple 148 5
5-[ 4- ( 2- Di et hyl ani no- ettbxy) - phenyl ] - 8, 9-di f | uor o- 5H 6
-oxa-chrysen-2-ol hydrochloride Dissolve
8, 9-Di fl uoro- 5- met hoxy-5-[ 4- (2- pi peridi n-1-yl - et hoxy) -
th(Ek)ﬁv}:rtM'-l(AﬁS iR 8oror ysetho A~ thenfyIh- 6712©tho31y31%ﬁmhb])enllnyl] [4-(2-
oroform (100 niL) and add triethylsil ane é
PIP?S1 rlrﬁ%ﬁshomdpftqwlm%hmtp éheaHCasqltzm%aéd 136 2emRRf spid salt

to a'ﬂ%@tmltraﬁnd' FRoH A2kt A dP16@h e énef&%rld%%dﬁdladoe‘fénﬁ&

cooling to roomtenperature, pour reaction I
nitroged. @I Me sslutibnm hidgers Tels{i@GAdiadd 3 Adal eﬁtbmoatmiﬁomlde

T B P e o LRI
readti®ARViNaaRAMdE Bh@Hafowiih o400 8ddium@ERbiitd ffution. Extract the

organics, dry with sodium sul fate, and renove the
watefgifie ethyleng shlgride rcrEnbine thecrsajc POTAONS Biket mmvgghgmi

R T e

PurifptHeeompotyd further wingoa silida ﬁsmlrruﬁelﬁﬁﬂl dithm grkadient of O- 5% 2M

acetonitrilel/l. HC. (4 reeze at -78C, and

amP?fB?f) qthap lfléﬁletlggle’f}?o%hléﬂg%z"é‘ﬂ;)ord 659.0 ng (37.9% of
the title conmpound: LCMS(5 min): 3.04 mn, 488 (Mt1l).
20 Preparation 18 6-Boronic

aci d- 5-[ 4- (2- pi peri di n- w_hﬁ(y) phenoxy] - napht hal e
n- %',éj—biili]l}/o%—g-c[gl Qrﬂlpde(la‘ldlna} -yl-ethoxy)-phenyl]-5H-6-oxa-chrysen-2-ol

/A
oy
HO

Dissolve 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 of trifluoroacetic 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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G NHC ~ao B(OH)2 HO 25 Charge a flask with
trifluoro-nethanesul fonic acid
WO 200810h328y - 1- [ 4- ( 2- pi peridin-1- PCT/US2005/000020
yl - et hoxy) - phenoxy] - napht hal en-2-yl ester (10.0 g,
19.0 mol ) and di ssolve in nethylene chloride (100
m.). Add 2M HO in ether (1917, 38 mmol) and renove
solvent in vacuo. Redissolve in dry nethylene
usindd @hirﬁi@al{ A00colkhnaNdingowith tBakbl Cobtadfifig 0 I2t‘}%;Qiin%Bthy lamine
BBr3 (9.0 ni., 95 mmol) slowy, and stir at 0 C for
andORIECEDS abget Nieact i on sl owl y i nto WO 2005/ 073204
PCT/ US2005/ 000020 -118 saturated aqueous sodi um
bi carbonate and extract with nmethylene chloride. Dry
over sodiumsulfate, fiEt&npladd8concentrate in vacuo.
| SsQl ecrude mat er.i al chl |de(20
5-[%3%{ ViaHdnae ko RbEv .35? ﬁfhw%%eﬁ ©xp-ghmisen2, ol gydrochloride
mol ) and 4- di et hyl am nopyridine (120 ng, 1.9 mmol)
and stir at roomtenperature. Add acetic 5 anhydride
( 3. Bispalye 88-Inihioyo-53n¢thoxyh- [2@2m1mtdes1arh<¢&mm phentyd]-5H-6-

xR et TP e RuS B AR i pth i bcthiuane

(1. G?ﬂﬂy 636mol add tﬁﬂ&cbtbﬁ@h@ acidl (QtSQ[L 301 56@A615N Head tBe kddction to
acuo to yield 10.5 %OO% of acetic acid 5-[4-

reﬂpg foyi fglérrhqursﬁ Aften qulhﬁg JQqsh geﬁm@ye]ture pour reaction into ice and 1.0 M

oy P THIS S LA ta BLIBLER: oo

Seﬂamte the onganict &l exAudt the agaéduad\mhr@% mopt@aﬁémwmforﬁl 8
T GG B TRAEY G P st i epvoshe Solvent.

Isolmerthé ﬁﬁ)d\ﬁéttﬂ'}‘f U8R @Eron?ﬁg%rﬁﬁl%; bifsifeA gelf[o 5% (2M

enox

[4-( peridin | - et
amm@@@ﬁhmb&%%ﬂ%&@ﬁm% oX yshrthp mShhingn;OEdWlth atberemd collect

o oo AR PR AR ST g, o

lyofifili%e D6 ho@Rdo @ﬂf@ftg@sg Ok 379%)erthd tildESmpaIS TIANISES min):
or 1 hr. 15 Cool to roomtenperature and [ ter

3.04 mindgR Meil)t e and concentrate in vacuo. Di ssol ve the
resulting solid in ether (100 nL) and add
di ethanolamne (1.0 g, 10.1 nmol) and stir for 1 hr.
Filter the resulting whiPkepapitionildi t ate. Suspend the

ARSI A IR BT A—

Extract with nethyl ene salt
N/\/O\©\
HCI (0]
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 vacuo.
Redissolve in dry methylene chloride (200 mL) and cool to 0 °C under nitrogen. Add

BBr3 (9.0 mL, 95 mmol) slowly, and stir at 0 °C for 30 minutes. Pour reaction slowly into



chloride (x3), dry over sodiumsulfate, filter and
concentrate in vacuo to yield 2.7 g (66% 20 of the

wWo 2dos@73204rpound. Mass spectrum (i on spray): mECHUSDS5/200020
(M+ 1 - HC1). Exanple 149 5 -
[ 4-(2-Piperidin-1-yl-ethoxy)-phenoxy] -6-(2,3
,4-trifluoro-phenyl)-napht rlqhen 2-ol trifluoroacetate

salt ~FFO OF FF OH | HO '6 25 Add 6-boronic
satiged a?.tebﬂs §(?duﬁ’fh@ﬁ’éaﬂﬂinﬂre]anb{ %X@éd? Qi Irf% %&ﬁﬁhﬂ)ﬁb%r
n- drochloride salt (20 ng, O. nmo

sodfméttﬂfa;e dﬂt@r pihd eahcefitribe inosgw. ﬂaaasolaen druﬂb/lmas@rdal immethylene

chififle T A 00 35 esT B BrTTe BT w58 sk 6567

dimefhd/Bintinbpyiridaieo 100 e DONEROD ahd s€id ht ookl @WRRrddYre. Add acetic

trans d| chl orobi s(tri-o- tolylphosphine)palladi um (10
5  anhyeridey3mpmd$ ymgly SHe far 20anipdtes apd PorT e saiwtad aqueous sodium

blc;li}tr)]%r%@eg trag‘cwlt]} fn%ﬂl?/fehg Qlil%gdé (nglﬁ W&% g??/ela&ﬂléz 'ealte% eElry over

eS cont al nrng agl
sodBinnguifase, fiel mehtonkedttaer md/aaio‘ toayldld/\msﬁ eq100% hoDidetic éﬂd 5-[4-

3N b.a nia i ter. Wash resin thre
PR RO i YA GI S IRE S PR 2! ester

vaqy.sga@ Aey RUEdnfit¥ildy 06 ﬁiLe) g ﬂﬁﬁ@g@n B'E*M@e &Y ﬁﬂﬁhﬁ&ésvgdd

HPLC s may be obtai ned .g., on a Mass CQui Wat er s

10 pall@dl@p?aacataitw(éSO Sy&tleﬁmm@i)nglcaclgmewlnmmmmﬂ) Ssgc@ﬁ’tmmol) and

cesff| #Hicg ({0 o E M s 80 URUETY ey b fbogoia s
[4- (tzrpqﬁdrmm Qq@%tho&yﬁpheﬁloxy] diifapederitanédubn 1Ehy—n§placﬁ@lleﬁa -yl

is a gradient of 10-95%B. MS (I1S+) in/e 494 (M
estey <516 g #&A)mma%é ARY PP NiepgenARE Suningkas. Sddpisénaoperiyl

glyc%@aﬁ@)‘ﬂ%r&b (:']gfa’fé? gO.ﬁg@g?{)/ gﬁ(ﬂ)ﬁgg@n?@ TR0 R bath Hnlhifted for 1 hr.

contalns a
15  Cool to room temperature and filter through celite and concentrate in 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

chloride (x3), dry over sodium sulfate, filter and concentrate in vacuo to yield 2.7 g (66%)

20  of the title compound. Mass spectrum (ion spray): m/z =408.2 (M + 1 - HCI).

Example 149
5-[4-(2-Piperidin-1-yl-ethoxy)-phenoxy]-6-(2,3 ,4-trifluoro-phenyl)-naphthalen-2-o0l

trifluoroacetate salt
SARE!
O
) F F
= OH
SO
HO

Add 6-boronic acid-5-[4-(2-piperidin-1-yl-ethoxy)-phenoxy]-naphthalen-2-ol

25

hydrochloride salt (20 mg, 0.05 mmol) and freshly distilled dimethoxyethane and 2M
sodium carbonate (9:1, 3 mL total volume) to a Quest210 under nitrogen. Add 2,3 4-
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15 (i.e., amno), said conpound may be fornul ated as a
phar maceutical acid addition salt, e.g., as the
wohyasocithori de salt or as a salt described in PeENSHODE00020
of Pharnmaceutical Salts: Properties, Selection and
Use", Weinheim New York: VHCA, WIey-VCH 2002. The
present pharnaceuti cal corrp?ﬁj'_t ions are prepared by
known procedures using welT-=known and readily
t ﬂ%Y)?d bl dBeh QL BALOTH yfﬂgh S lations of
& reseﬁt ggéﬁbeﬁ?v%ﬁb yg%%ng&l gredient (a
tolylphmzphlae)lpalmhqlm ((himgnD 0L nunuBlany hbat t0i70€d ovetrdiglat under
.carrier uted by a carrige qQr_encl osed w t hi
nittgger. 901 5 ?tzﬂﬁl tﬂﬁ%}OfB settpetaiEe it it tuReHrogladning =400 g
TsCHWNBland BARLS fR1B HLREBolveht ﬂl!télr@éi off\%ﬁnvésh&i @%@ME Add 3N
serves as a diluent, it may be solid, semsolid :
ammogiaiiel Megheae) aud filteat Wagt l@sasthaee\}tehwc‘{vsth 3dbamppeiatin methanol

Coﬁ@%ﬂ{rh@lﬁ 9dcub i @ﬁ%y' erexlrep e]gi 82#014%5 Somre exanpl es of

'e carrie Clpl i luents include
I achpaatwedHRLCQSlﬁay baIsHtemed, S 6h b MMass WA Wiaters Preparative
st ar ches, gum acaci a, cal ci um phosphate, al ginates,

Sysf%b}%i@&ﬁlzﬁ ]&QIII&@I(N SHNBEHCRIUIE: aFke eluent is a binary system of
botil: ﬁﬁcpl%tM§ &bl 1D RifaRIbAbRS Smﬁ@z? &41 fﬁ'(@ 1ot & fl g&a%etlc acid in

cellul ose, water syrup, net ulose,
aceppmggpd) hir He steydred pedtodds a gaid:e;nt ofni@{%% BmMS elﬂﬁ)lma’e asti(M + 1 -
TFg%neral oil. The fornmul ations can additionally include
| ubricating agents, wetting agents, emulsifying and
suspendi ng agents, preserving agents, sweetening
agents or flavoring agents. WO 2005/ 073204
‘ t Birmmaceutigal Compwitia®ol ogi cal Assays | shi kawa

Ce' e B0 L BEEDLATOARSAY o B SR RS 851 53hkic ety

eratiron (usin I ne ospha
(i.el, amlmi)hsaiahccmgmuné imayoddosmulhied ap raqﬁleﬁﬁ&eﬁlﬁca’il aﬁldlmdiﬂm salt,

of th gr % ventlon Ion and i n_an_antagoni s
e.5 nfbe PRURRTCHOS 0 g PRy grenked T SHBlonaK 6f PpH@aceutical Salts
PropEBeen 'S%lebt”&%ﬂd! Ot WlneRk, Kok AoV RiA .Myl %WHoiooz

growt h is neasured. |shi kawa human endometr tunor
cel leﬁ pressnhplianmageanéicalicampeMtions mierreparedbekiovan procedures using

o b TP
invagiouhé &&Sje iiMe¥ent (Eodada Bbhpoti® widlyusRAll Cflﬁe xed with a

assay rowh nmedia is_changed to assa

Carrmemdﬂu esl by eayrigrppy gstosed §V1t11@1 BTIeT Bt 1@3‘9%@%@@1 farm of a
cap%ﬂ%gsg&f&, pYbtdtotheF ediftaindr. Twiled i GurriBNERRL af §Aih&G it may be a

solid, semisolid or liquid material that acts as a vehicle, excipient or medium 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 agents, preserving agents,

sweetening agents or flavoring agents.
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BRL) supplenmented wth 5% dextran coated charcoa

stripped fetal bovine serum (DCC- FBS) (Hycl one,
whoeo@sn7320l), L-d utam ne (2mV), MEM sodi um pyrRPEBUS2003/000020

mV), HEPES (N-[2-hydroxyethyl]pi perazine-N -

[ 2-ethanesul fonic acid] 2 mMV all from G bco BRL).

After an overnight incubatipm- |shikawa cells are

rinsed with Dul becco's 15 Phosphat e Buffered Saline
Bidldgidal (M3sBBS) wi t hout Ca+2 and My+2 (G bco BRL), and
trypsini zed %g a 3 mnute incubation with 0.25%
Tr y%kaﬂWE[ﬁeAl nobitereion Ayar:, EBis @esa ssasprs cell prqliferatipe (using

o TSRt AT R R ponns

of the preacdianivention hiwne rotltio an SGiagelidt snodeiinrlgich th.eranlmy af as
t.ar. .3596) and i ncub 7C.in_a 5% CO2

cofgm ¥ Bprotont FuEREdp DG com e len AlesepWifip measured.

ser isBikafhahuidaf REdShetE ARRSP 8815 EmRMERREE th } M’El\ﬁg(ﬁﬁ%mum
medium (at 6 tinmes the final concentration in the

essgriphinediunn avigsBarle’s salts and LeGhiteminensiibeo Biggr(ﬁaameabdrg, MD)

00 OS50 i U5 REFRSTI TR BRES, PRESBrir o

assalf, lgrdvett] no@iipischenget td_s B@aﬁﬁ%&ﬁlﬁi DMERTE- pN(3: 8 (DXbdche’ s
' ncentrations) For the antagoni st node,

Mogif%gé%agfeel}éfsﬂ\v@ @@twww Fel2nfl Bixpars., phenodadofiee, Gibeo
BRﬁb m@ien%mec#@ﬂh $% @Ql ﬁﬁ ebd et VI s’tﬁﬂl%ylé%'ﬁét%la@fvg% sepym (DCC-

compound o resent 1| nve
FB$] (Fhyiclamenlcegeny €T, dﬂ@)utarm‘neﬁma/ﬁ MEM sOdhah phisivhe(t mM),

e S N U A e b Preginpitb 1 2 sfireuttenic apidl f ik 3) from

Gib¥e BRI iAfter 3l d@&night BREPatinCTsRkHvh BEIR are@irls@ll with Dulbecco’s
di | utions of conpounds are prepared and a ded to the

Phosphate Bukfered Sakine (1°D4B-BBOwithow Car~ and Mgdu (Glbn@BRm and

4
B W I N
BRL).nGelisprp bastigendesd m&issalynndﬂmluh aad @djﬁstaﬂ Qs BBG,OBO Belfsfar.ed

BRL Th | at WO
Aplgfg%%l}aé%%&mééﬁlf% )?dg)gpgree@.é@r tTpishotfe 95 wells
micidduuthiRSp1aes ((ﬁds@a?r%@@)tandzﬁ)cu@a{e@ rat ?ﬁ Cln@ %54 %JC(B%HIIP dﬂlﬂ%

pl ates ‘are then renoved fromt freezer
incybgtarfenzahowrs ofhe @erméasatscmaé dllﬁboma?(f ltomgidundy B premiﬁe(ﬂm assay

me(ﬁglgﬁg% ﬁﬁpg th(eF%L c?ﬁcg‘}{ag}on m &}tfbag?ziglgyThg %g%(a&gg gpleln:ﬁbg]ldmode

agoﬁmmcsmgo@nhﬁio@a@eter at 405nm 5 The data is fitted

to a linear interpolation to derive EC50 (for agoni st
nDdFé)r thg agonist mode, plates receive 25 pl/well of assay medium followed by 25

pl/well of a diluted compound of the present invention (at 6x the final concentrations).
For the antagonist mode, plates receive 25 pl/well of 6 nM E, (B-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 incubation at 37°C in a 5% CO,
humidified incubator, the assay is quenched by removing media and rinsing plates twice
in Dulbecco’s Phosphate Buffered Saline (1X) (D-PBS) (Gibco BRL). The plates are
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| C50 (for antagonist node) val ues. For the antagoni st
node, a % efficacy for each conpound is calcul ated

woeos0332e (1nM al one. For the agoni st node, BCPRAIS2005/000020
efficacy for each conpound is cal cul ated versus the
response to tanoxifen. 10 3-Day Rat Uterus Antagoni st
Assay: This nodel for uterijpg.antagonismutilizes
immature (3 week old) female rats that are highly

drieglefos b iniinetes OneBoZen@ENOC Sdriafldast | OO Thetfiftes i@rthién removed
given that their circulating estrogen |evels are

from thefigrzet and alipyied be thaw #trenm tompatetwe Faeachavellf1Q0 ) of 1-

t q t
St e B A8 COH D SRR M T Al I AR Oy fie
1nctdoauga,r;datss astrezmmm tp@cﬂoph&bmeter ata#%rmn oduces 15 a

I i t f .ut
s ebfierta R &R ikmaltion 46 aavs BESL HorRethisiimode) or

ICSQV(ﬁ)rtahﬁgbﬁgt Mbdd) vaRES F(%ttﬁ@ﬁit%onﬁﬁ%&edhf% 8ftRALy for each
concentrations of a ound of the present invention

confpgung l&jfa%}@l%w@jv‘trﬁérmu&le )radonge tFonheytgonish medaea%eféidacy for
d ol d qQr 45-50 femal e rats
cach oBBRGE & Gl MERN e QNCu BB E b YdRieD) Lo S

stimlatory estrogenic stinulus for rellably
i ncreasing uterine 20 weight) and 10, 1.0, 0.1 and

0. 0ty iy Usarys Aiagentificisper: Bhigayedel éorrlﬁ@r@wa@w@puuhzes
sy ey o e s Y Ferspiteag caosspls simyaien of
the pteres glmrutﬂmt théir 61r<211ating¢atrb gen(l&ﬁelsriam prppubertal. oTlidhweeri from

| trol, E2
imaSiRk i A6 b P Pap ik Pambeerous tiiRefiont s Beiiergn dhe absence
of e-'x_Bger@ﬁé Bﬁfo“geﬁ” A dasiitefion QY 8k SYedbls Eﬁ}dg@f{‘&@ﬁnﬁlﬁ‘ﬁré tal@broduces

dose. On the follow ng norning, the animals are
a reljablg leyatigrsof weninearei glinwhish cpibbe vaediorstutlyoxtdies antagonist

effe@tssp )é'rgtts 'alcént%e ClVlWothe%a{dlcﬂgﬁagli ééﬁfggen %% c%gtrzgtwns o?a

I'ne” ven I'NCT'S1 0
commxugﬂ] bf thegyesert 1gh¢nt1bﬁtfd>1(1£dz(ybl‘dﬂi tl&maltel&:hdtwbta\tzﬁghﬂ‘s Qfe measured.

| . The rc i nhj ion of the .
oot NBGRHS RnireBaonbBy ST lorn3 RLHTOal St ibcarelbytreqed with E2
©.1f 1%%&2% Rexink g rsﬁi‘ﬂ'uﬁtor? @§tfo%@1tnc sﬁﬂl’upl.'lst foP Pelmbléﬂgcféasmg uterine

estrogen - UWRt est conpound/ UWRest rogen
WelEW?@th dl.0, CEDm6l %almgkg mseCQmpoumeot” B days 6getsipet gopup. Test

confrgBhhtt ABaryed IeasPh BrtHEr ey U i AR L B ER by orel gavage
in alvoiRE bf @2 m1dadiB; @5 id. AEﬁfIdr 6 tedit yhy @ﬁ{a\‘ﬂcﬁ %é/ge?n?\ Viicle

anal ysi s of vari'ance wi th post-h
confrol F20Hgreand BZTH USZ@@W @@@@E@Gione mzmtsslsu e byimals are fasted

ove@l gl?ﬁo]tlo%l?lé gn éﬁlé@ ggl%en 3&%&%2&}%&%&d€or§mg?th%%nimals are weighed,

then euthanized (by carbon dioxide asphyxiation) and the uteri rapidly collected (via a

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 inhibition = 100 x (UWRestrogen - UWRtest compound/UWRestrogen

- UWRcontrol). ED5( values are derived from a semi-log regression analysis of the

linear aspect of the dose response curve. Both the UWR data and the percent inhibition
data are statistically analyzed by one way analysis of variance (ANOVA) with post-hoc
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using the Statview(r) 4.0 software package. Morphine
W thdrawal , rat hot flash nodel: Sinpkins et al.

WO 2®88Y3204 r st published 5 norphine w thdrawal PCTYUS1065/000020
rat as a putative nodel for hot flashes, based on
observations highlighting the simlarity of synptons
of gonadal steroid w thdrawpl, to those of opioid
wi thdrawal . Al though | ess séVere, the signis and

ESIHTH (0% 0

tesgz oggﬁe defi ci 2%?‘3 lﬂqlénal&af(fﬁge)} A]%t” ij%f? ? anlg c%ﬁ%gazyseg’ are performed

usipg ﬁmﬁi@t@lle@;@ halsoftome-packagepi t at ed  wi t hdrawal in
nor phi ne dependent rats, including: 1) an increase in
tail skin tenperature, 10 2) a surge in |uteinizing
honngighind diBdraal, irAERRFREH hiddb1e Filnpkats @t aE@0I%39First published
these responses are associ ated Mﬁtﬁ an increase In

vHedpwaldothe whas spitetivd model dor heiritashesc hassid oniabservations

DI i PO P R i

withdemeh saithaphyest ket tlmJﬁlgIhIQWl@SBdnﬁmmta@mldt&ﬁWIth clinical hot
incl ude hot flashes, . A key feature of aninmal nodels,

flaghgs. o SetrqEie JesiRacy: i (4 QARNEHEOR Poguesy tosbeNpBg precipitated
w1tl‘iﬁ1taki/aﬂ-§1 ﬁl&?hﬁb"ﬁ@ deREa8 CinclliBfheM! ggip iRGe et ?{)Pﬁg@é é?rgéerature

fl ash elt inits orli descr
2) osurgs inHutehzing liommqmtamd 33 anl wmasbadhdaetrmten Edch of these responses

ent cal | ed.i.n the treat
are E SRR Vi b PSR svimhRUoeR: el S Soeh s deupsripuegrnistc
hysiiesRgerhd: Hasheki ns anorcﬂlary, rﬂ&ﬁﬁme h@ﬂlg%@tlﬁ}naﬁ lsR6W diviiehdrawal

(LRL data), tibolone (LRL data),
patieEy f%ﬁyﬁwg@@%% penpatiticputtiow and sympiomsrtbat in¢laderaetdiashes.

A Hteﬁ f IoF ha¥ifhal glfoﬁﬂg Nt ?lr 9}] g%ﬂﬁc H&t eedtrﬁ&‘f‘toe(ffl tc? %bg\ér{fed with

uction nenopausa
theAunmdldﬂsemt iTha nefrphihe mﬂhdmwahhotrﬂasheﬁcbﬂee, eﬁ)ﬂheﬁnritsl@rrgSnally

et. 1983 se S, ovari ectom zed
de%‘?%ﬁf}@ﬂ%wﬁvhm i %P%ﬂ?ca‘g%agfa@ygs IETPOREYE (Qpgents
typrAly 845 in HeA@ImaHt f YR 8BS RI¥h&L dThid ftndlel Qﬁﬁgusafoams of

14- d@% rest period to insure surgical recover
eStioReh W@bm@)f'vt Bndds lléﬂsdaiv)aﬁllomdllkﬂ)ﬂrﬁin daja), tlbolone (LRL data),

andﬁﬁ%ﬁ%ﬁrﬁf&%{gg&gghéﬁ)&%gpﬁ ?rgd %ﬁn(&%eg Esis}nsfﬁve to agents
knqyasto hwmdceamddQWh ihe igdustiby whwﬂakhemdﬁ@@tm@m@@uﬁawbmen

adm nstr.ation test conmpound continues through the
enah drod Reaion eh e Prasedis of Snplias gizal. (1983) is used which

eml\%_@?st ow%ﬁﬁtb%%e@%ragﬂ@q}e{v?{:y; gﬁ%e eAﬁtheﬁé Ltys %BP %é @‘F%o 225

i soflura |ne
grappasa¥ opatidctimized, aod gilowdd ¥ 14+ dpjr East pdlodsmhnmrasl&gml tecovery

N e ] R R R .
pregifinVestidnapb 0P s@fis inf@atd s dHOMPEIRDyafi@itdAWINS volume of 1
ml/itg d(%ggelz (?aqu%fdnflrg?ragonr? g} tt;setsclo?npound continues through the end of the
experiment. On days 15 and 17 post-ovariectomy, the rats are lightly anesthetized with
isoflurane 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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rats are then placed in individual plexiglass cages

and tenperature sensitive probes are WO 2005/ 073204
wEOs0E2005/ 000020 -123 applied to the dorsal peT/d8200$/000020

the tail base. Tenperature nonitoring is initiated 30

m nutes after admnistration of ketamne and is

recorded every 15 seconds fgg_a 1-hr period. To

i nduce nor phi ne wi t hdrawal ng/ kg nal oxone is given

appﬁH@%@'&SﬁHﬁ%&des E"teﬂl%a‘ﬁé @érhlgér?tugé{(@%ﬁittg%ﬁg?ﬁi:ageh%oqninutes

noni't or rise
aftetr y@mﬁaé.tfaylon of hestamﬁla/unﬂhs reeSrdmﬂ avﬁmﬁS pasindd #o10x dbe period. To

i nj ect t wo, quant i atlvee ojnts are
indycg porp }nﬁ “flgﬁfs@’%h ]uF@ﬂ% SRORE I %‘%%If “:I?SPWSW@S yiﬂ Hm@\}t)es after
star® Bret%nﬁbef&ﬁfre hﬁﬁ‘ntbﬁﬂ@ eA‘%hgl?ens%%&W&ﬁﬁl teﬁlg%}‘zﬁufequﬁl?y occurs

5-mn post nal oxonhe ne ur enent peri o ng t he
w1t111nr5cmmutets @optenaeme igjottione tnd e queniiledye ehdpainis aed made: 1)

il B tERERUS S OB et R P BBl response
cur@-fobMe 4@ posthBloRbEOmERNGSGht Béridd) lfsbnomn Iﬂﬁ@l -hamd

wet wei ght recorded. Representative co
temperafiif goljecidereperiosk e anmeylp asspeificed b wgv.é@@plﬁ@oaﬁad trunk blood

is cgﬂ&%&‘pfo?gss%s‘h{%ﬂygﬂ ngn g;fH {e%l gby(ljtilgrsgé&? MRREALI %&o removed at this

I'NCrease, as measure change
timej andtvees weigdht revatdedone i nj ection or AUC over 45 m nut es

po nal oxone adm rati 15 Ui
D bRt soBao T oT SRR et Bolo 20 e O and
caubé}l M‘ﬁteﬁﬁzﬁﬁﬁl@%ll Qdin téﬁ?];%@ﬁﬁlte%crciéégms%supéﬁ by ©HipRFdue

| ashes, in a worman, particularl
chapgsiﬁ mﬁmanalomm eCereAaIIJ Cyyer ilﬁemwmtpww galpikone
t.he present invention are enployed in a woman 20 who
adq%3§t b@?ered at | east one vasonotor synptom event.
Thus, the conpounds of the present invention are nost
typically enployed to reduce the likelihood that the
lﬂ#ﬁ%ﬁ ent wll further incur vasonotor synptons. Dose

25 KE‘@re%R)%Q fs'té’fedj‘ﬂ?eecogig?uﬂﬂ o R&ﬁgl IS5 Q%Lﬂ? € tre b 6

parti tular ¢ircurstan sur roundi ng each situation.
vasﬁimesje smnplomsspamctdarly hatl fledbes, i:rlt'eewoman,epaoﬁcularly a post-menopausal

I Str tlon r medi cal hi st or
wofiag; pariD: HRGosedRTiuRt REvet lendb tRudhesd iy wpmen
whé R8s suffered at least one vasomotor symptom event. Thus, the compounds of the
present invention are most typically employed to reduce the likelihood 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



synptom bei ng treated, and the age of the recipient.

The recipient patient's attending physician should
waletspnizne the therapeutic dose admi nistered i PCT/USI5/000020

of the relevant 30 circunstances. Cenerally, an

effective minimumdaily dose of a conpound of formula

I will exceed about 5 ng. Jypically, an effective

maxi mum dai |y dose will not exceed about WD
35@0Q5/ e

o A e e dn aocfante bl A& Piherice in
thesftl%(h@?é rarjs pf"étk)tiﬂ: Geating” thdu@ci;ﬁditcﬁmat izar in$tia1>]fy addnmeterlng a low dose
of Eh' ngltl cggrgaﬁagwpagrg%sm% etq;?ée BB tﬁ:c}gsuegﬁ]aerapeutlc effect is
ob@f\&,dueﬂ l'y increasing the dose until the desired

therapeutic effect is observed. 5 WO 2005/073204

PCT/ US2005/ 000020 -125- WE CLAIM 1. A conpound of

formula 1: 112)mN(CH2)2-X RO Rs X (F)n RO (1);

5 wherein: mis O, 1 or 2; nisl, 2,3or4 Ris Hor

nmet hyl provided that if mis 1 or 2, then R nust be H

and that if mis 0, 10 then R nust be nmethyl; Rl is

H, S02(n-C4-C6 al kyl) or COR2;



Xis Oor NR3; X1 is O, CH2 or C=O,L, R6is Hor F or R6
conbines with X1 to forma noiety of the fornul a:
wQ arpm2blk (CH2)2 X RY (F)n R10 15 wherein Y PET/0S2085/000020
SO or NR4; R2 is Cl-C6 al kyl; Cl1-C6 al koxy; NRSRSa;
phenoxy; or phenyl optionally substituted wth halo;
R3 and R4 are independentlyjpkor Cl-C6 al kyl; and 20
R5 and RSa are independently H, Cl-C6 al kyl or phenyl;
WBCLAIMhar maceutical acid addition salt thereof. WO
2005/ 073204 PCT/ US2005/ 000020 -126 2. The conpound of
claifm 1 Upd of famylady 2. 3. The conpound of claim
1 or claim2 wher, téHz is Hor COR2 and R is 5
ad-c4 alkyl, N \ r_’@ﬁ;ﬂnyl. 4. The conmpound of any
one of clains 1- ererze’RlL is H 5. The conpound of
any one of clai 1- 4 wher gj is O 10 6. The
compound of any one of cl ai 1- Rwherein X1 is 0 or
CH2 and Yis QorS. 7. The conpéun ?Fy one of
clainms 1-6 wherein mis 1, R6 i Mand 15 X1 is
O. 8. The conpound of any @@ clainms 1-6 wherein m
is 1, R6 conbines vvithRgé apd 0.

(D);

wherein:
mis0,1or2;
nis1,2,30r4;
R is H or methyl provided that if m is 1 or 2, then R must be H and that if m is O,
10  then R must be methyl;

Rl is H, SO (n-C4-Cg alkyl) or COR 2;
Xis Oor NR3;
X1 is 0, CHy or C=0;

RO is H or F or RS combines with X1 to form a moiety of the formula:

Q\CHz)m
N—(CH,);—X
, v
O
WA

15
wherein Y is O, S, SO or NR4;
R2 is C1-Cg alkyl; C1-Cg alkoxy; NRORS2, phenoxy; or phenyl optionally
substituted with halo;
R3 and R4 are independently H or C1~Cg alkyl; and
20 R3 and R are independently H, C1-Cg alkyl or phenyl; or a pharmaceutical acid

addition salt thereof.



20 9. The conpound of any one of clainms 1-6 wherein m
is 1, R6 conbines with X1 andYis S. 10. The conpound
wobooany32one of clains 1-9 wherein the total nuPOEUSZING/000020
fluorine atons at n and Ris 1, 2 or 3. 25 11. The
conmpound of any one of clains 1-10 wherein the total
nunber of fluorine atons atiyg and Ris 1 or 2. WO
2005/ 073204 PCT/ US2005/ 0000 -127 12. The conpound
of any one of clains 1-11 wherein R6 is H or conbines
with X1, nis 2 and the corresponding fluoro noieties
ar e 2at t Hae3omappdndef gesi 1 ivdreseritbm1i8 1 ofle conpound of
any one of clainms 1-11 wherein R6 is H or conbi nes
with X1, nis 1 and the corresponding fluoro noiety is

at khe 4 L . The hydrachl or. sgkt .
corrgbundT@? %gl%?ggrﬁdeoﬁ?ﬂalc giorrrg a%p%wilefﬁmcl@ IS}& %?ﬁ)&% and R2 is
for trealjnpQy alke],ANHCBIze0r\phsoyIDt Or synpt ons conpri si ng
adm nistering to a woman in need thereof an effective
anmount of a conpound of any one of clains 1-14. 16. A
conpound _of any one of clains 1-14 for use 'in treating
oneor mine compoyrdehayomesy efimad -3 wherelthR! issllhod of
claim 15 .or the conpound of claim 16 wherein one
synptomis treated and that synptomis hot flash. 20

18. 5A coffpevodpotnd of anyl aneldf claihCH-49 whtte(nKidy) &- X2 R

X1 l1la RO

6. The compound of any one of claims 1-5 wherein X1 is O or CHp and Y is
OorS.

7. The compound of any one of claims 1-6 wherein m is 1, RO is H or F; and
xliso.

8. The compound of any one of claims 1-6 wherein m is 1, RS combines with
X1 and Y is O.

9. The compound of any one of claims 1-6 wherein m is 1, R® combines with
X1landYisS.

10.  The compound of any one of claims 1-9 wherein the total number of

fluorine atoms at n and R is 1, 2 or 3.

11.  The compound of any one of claims 1-10 wherein the total number of

fluorine atoms at n and R is 1 or 2.
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Il; wherein: mis O, 1 or 2; 25nis 1, 2, 3 or 4
WD 2005/ 073204 PCT/ US2005/ 000020 -128 Ris H or

woredosph32ps ovided that if mis 1 or 2, then R nest/uB®054000020

and that if mis O, then R nust be nethyl; Rla is H,
S2CH3, S02(n-C4-C6 al kyl), COR2, Cl-C6 al kyl or

benzyl; X1 is 0, CH2 or 0—%7_5X2i300r NR7; R6 is
H or F or R6 conbines with to forma noiety of the

fornula (CH CH2)2 Xa RY R a
"G S e enqotﬁamlyal o1 K5 g combines

NS GRS g D SR o e BUFLH Sn .

i ndependsiitionsH, Cl-C6 al kyl or phenyl R7 is H Cl-C6
al kyl or C02(Cl-C6 al kyl); provided that if Rlais H,
S02(n-CA- C6 alkyl) or COR2, then X2 is NR7 and R7 is

Chekeor - TbeopbindaicaBu A bf A fnl i t&ﬁl;?ﬁ qrcombines
2 and C“§1 b 0, Th
gcrmpoﬁﬂd bRFB(cI &t f'r%g en}?ﬁlnféngl\ﬂ%?’r& 015’& 1f &t %@4?331%0&

The conpound of any one of clainms 18-20 wherein X1 is

0 or CH2_and Y .isOorS. )
14.  The hydrochloride salt of a compound of any one of claims 1-13.

15. A method for treating one or more vasomotor symptoms comprising
administering to a woman in need thereof an effective amount of a

compound of any one of claims 1-14.

16. A compound of any one of claims 1-14 for use in treating one or more

vasomotor symptoms.

17.  The method of claim 15 or the compound of claim 16 wherein one

symptom is treated and that symptom is hot flash.

18. A compound of formula II:

(CH),
QN—(CHZ)Z—XO

R

x1 R O o
I |

II;

R"0

wherein:

mis 0,1 or2;

nis1,2,3 or4,



WO 2005/ 073204 PCT/ US2005/ 000020 -129 22. The
conpound of any one of clains 18-21 wherein mis 1, R6
WO 2005/02320&4 and X1i sO. 23. The conpound of anyPOnESTN5/000020
clainms 18-21 wherein mis 1, R6 conbines 5 with X1
and Y is O 24. The conmpound of any one of clains
18-21 wherein mis 1, R6 conggnes with X1 and Y is S
10 25. The conpound of any one of clains 18-24 wherein
th
or 3 R I EoRlacd PR IET 8 3RpRk M Huindeir s o
themRanest betthethylot al nunber of fl uori ne atonms at n and R
is 1.or 2. 15 27. The conpound of a one of clains
18-BE 13 $9nCHG. $926-6n- ComYISORA € Cetalkyl o Semybing
t he forrespondl ng fluoro noieties are at the 3- and 5-
posXt isds CHpo12@=OThe conpound of any one of clains
18-26 wherein_R6 is Hor conbines with X1, nis 1 and
5 theX%cbsr@eaﬁ@Rajngfluoro noiety is at the 4-position.
60‘ conpound f formula Ili: 3 (CHa) 8 N 2 (CHz)zX
a 111 RRRa g cqmbmemithéi 10 formgiraeieiyref thigformula:
2005/ 073204 PCT/ H;Sﬁ%OS/ 000020 -130-

N—(CH,)—X

) O v
rR"0 OO

wherein Y is O, S, SO or NR4;

(o,

RZ is C1-Cg alkyl; C1-Cg alkoxy; NRIR?; phenoxy; or pheny! optionally
10  substituted with halo;
R%is H or C1-Cg alkyl;
R> and R52 are independently H, C1-Cg alkyl or phenyl;
R7 is H, C1-Cg alkyl or CO2(C1-Cg alkyl); provided that if R12 is H, SOp(n-Cy-
Cg alkyl) or COR2, then X2 is NR7 and R7 is CO»(C1-Cg alkyl); or an acid addition salt

15  thereof.

19. The compound of claim 18 wherein m is 1 or 2 and Rlajg SO»CH3,
benzyl or methyl.

20 20.  The compound of claim 18 or claim 19 wherein X2 is O.

21.  The compound of any one of claims 18-20 wherein X! is O or CHpandY
is OorS.
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mis 0,1or2; nisl,2,30r4; Ris Hor nethyl provided
that if mis 1 or 2, then Rnust be Hand that if m

w0 2008/0732ben R nmust be nethyl; 5 Rla is H SO2CPB1/US2005/000020

S02(n-C4-C6 al kyl), COR2, Cl1-C6 al kyl or benzyl; RS
Is OH Q(Cl-C6 al kyl), S(Cl-C6 al kyl) or NR4(CO2(Cl-C6
alkyl)) X2isOCorNR7; Zis C@Dgpr CHOH, R2 is Cl-C6

al kyl; Cl1-C6 al koxy; NR5R5a; phenoxy; or phenyl

opt ignal | I

al kylﬁq RSngn%%nggggﬁ)g epené@ﬁr{gﬁgozl-][ ﬁéife%éﬁlaio& 1{6115%“1:
phenyl ; amd X ¥isi@. H, Cl C6 al kyl or C02(Ci-Co6 al kyI)

or an acid addition salt thereof. 15 30. The conpound

of claim29 vvherein mis 1 or 2 and Rla is H SOQ2CHS,

ben net h 1. The coppaound of claim 29 or 6
cl ai 30 T Hﬁ’u of anyorgef Glaims 18-21 whergm m b RO combines

conpound n f clains 29-31 wherein nis 1, 2
or 3. ﬁ?ﬁﬂf%8§€8U§u of any one of clains 29-32
mherein n is 1 or 2. 25 34. The conpound of any one

of clains 29-33 wherein n is 2 and the correspondi ng

fl uddo nulitetdoagpoané ofitny b F-claind 18-Fl0shérkians is BRO dddgbines
conmpound of any one of clains 29-33 wherein nis 1 and

t he corﬂ@ﬂpXﬂ d fslSioro noiety is at the 4-position.

30 WO 2005/073204 PCT/USZOOS/OOOOZO -131 36. The
compound of any one of clains 29-35 wherein R8 is OH,

Q(C43), The compound of any one of claims 18-24 wherein the total number of

fluorine atoms atnand R is 1, 2 or 3.

26.  The compound of any one of claims 18-25 wherein the total number of

fluorine atoms at n and R is 1 or 2.

27.  The compound of any one of claims 18-26 wherein RO is H or combines

with X1, n is 2 and the corresponding fluoro moieties are at the 3- and 5-

positions.

28. The compound of any one of claims 18-26 wherein R0 is H or combines

with X1, nis 1 and the corresponding fluoro moiety is at the 4-position.

29. A compound of formula III:

QCHz)m ,
N—(CH,);—X .
CILR
Z

R

wherein;



OCH(CH3) 2, S(CH3) or NR4(CO2(t-butyl)) and R4 is H or
nmet hyl .
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mis 0, 1 or 2;

nis1,2,3or4;

R is H or methyl provided that if m is 1 or 2, then R must be H and that if
m is O, then R must be methyl;

5 Rlajs H, SO,CH3, SOy(n-Cy4-Cg alkyl), COR2, C1-Cg alkyl or benzyl,

R8 is OH, O(C1-Cg alkyl), S(C1-Cg alkyl) or NR¥(CO(Cy-Cg alkyl))
X2 is O or NR7;
Z.is C=0 or CHOH;
R2 is C1-Cg alkyl; C1-Cg alkoxy; NRIR52; phenoxy; or phenyl optionally

10 substituted with halo;
R4 is H or C1-Cg alkyl;
RS and R32 are independently H, C1-Cg alkyl or phenyl; and

R7isH, C 1-Cg alkyl or COp(C1-Cg alkyl); or an acid addition salt

thereof.

15

30. The compound of claim 29 wherein m is 1 or 2 and Rlajg H, SO,CHj3,
benzyl or methyl.

31. The compound of claim 29 or claim 30 wherein X2 is O and m is 1.

20
32.  The compound of any one of claims 29-31 whereinn is 1, 2 or 3.
33.  The compound of any one of claims 29-32 wherein n is 1 or 2.

25 34.  The compound of any one of claims 29-33 wherein n is 2 and the

corresponding fluoro moieties are at the 3- and 5-positions.

35.  The compound of any one of claims 29-33 wherein n is 1 and the
corresponding fluoro moiety is at the 4-position.
30
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36. The compound of any one of claims 29-35 wherein R8s OH, O(CH3),

OCH(CH3), S(CH3) or NRH(COy(t-butyl)) and R4 is H or methyl.



