WD 2006/ 116165 PCT/ US2006/ 015208 CHROVANE AND
CHROVENE DERI VATI VES AND USES THEREOF CROSS REFERENCE
Wa DORELAGED APPLI CATI ONS [ 0001] Thi s appl i cat i PET/TEZ06r815208

priority to United States Provisional Patent
Application serial nunber 60/673,820, filed April 22,
2005, the entirety of which is hereby incorporated
herein by reference. FIELD OF THE | NVENTI ON [ 0002] The
p CEHROMANEANDCCHROMENE DERIVATIVESAND USESGOHEREOF
or partial agonists, processes for their preparation,
and uses thereof. BACKGROUND OF THE | NVENTI ON [ 0003]
Schi zophrenia affects approxinmately 5 nmillion people.
The nost prevalent treatnments for schizophrenia are
currentl , RIESAHT TS t i ombi ne
dopami n e(}z(]%@‘)g %%EES er ot % rﬁkfgfﬁgg)Agpe%le%g?bN%

[0001dnt adbisi applicdDespilsimst préorite porlimttd Statpes Fvensiona Ratent Application

. effica i de-eff Lability. of atynpi.cal .
sra AR, S5 S, AOEE L el B ety ncorported
hereif B $elege@ounds do not appear to adequately treat all
the synptons of schizophrenia and are acconpani ed by

probl ematic side effects, such as wei ght gain
(Alison, D. B.,FBELDQF THEANYENSNi atry, 156

686 : (4 i . . .
100038 o T et iventE Hfhes T BprmagBient dbopsts o payil, agonist,
proceksek dorSheie peeparatibecindivees thexgofir ces.  2: 1-9, 2000) .

[0004] Atypical antipsychotics also bind with high

oY Lo S FPRATGERPD, BB hRSION 25 o5 o2,
[0003)S aSEHiLEPHeIRS | FretlsdEpprotihRedly 25 SREliH oMkt h TAE YRb&brevalent

anti psychotics such as clozapi ne and ol anzapi ne, and .
treatmenthder s¢ldespheaniayase sureiti U5 FAtR0calntangipsicdati¢ss which combine

resp ible for the | sed i.ght. gai.n. .
dopaifi, dP2bi 578 SPIOWIL: G160 st PoiedPiiimp Besmitg the reported
imprdueesntstio effRaty nd sidéleffe@aiability oP4lypivhlakepsyrhetiddadiative to typical
. weight (Malsh et. al., Psychopharnacol ogy 124: 57-73,
antipsygheficsciligsn copipoynds de .noa|appearH@na¢¢qp@t9%htrﬁﬁa¢1hélaf‘o spgptoms of

. 10 ] , » i Quli _ . )
il S0 858 PSR 530, syl sin Ao,
D. BevidesigeAsuppdrdychiatrp| é56:01 68%6-H® 1¥Oe dViasandgdni SmExp. Opin.
arti al LS s..a.treatnment for s¢hizophrenia.
Phargigificesl 3 f00 oRaIhitakirs R hheson It et date sigsmBesources.
2j4ﬂ2@m?;51 WD 2006/ 116165 PCT/ US2006/ 015208 synaptic

evels of dopam ne and may be effective in ani nmal
[0004}pd e Adyridal Patirsyehoticss aldp Sund evitll Dighvaffingty, tovS-HEx. receptors and

functlg{n'a’s gr'YS&‘{COIQQe%Qo%%9Jg8§%ts%¥ :invze?s%_a%gl‘g‘i’sts.l %%?g.‘ht Egl)r(l’is asprpo'lématic side

effect associated with atypical antipsychotics such as clozapine and olanzapine, and it has

been suggested that 5-HT,c antagonism is responsible for the increased weight gain.
Conversely, stimulation of the 5-HT,¢ receptor is known to result in decreased food intake
and body weight (Walsh et. al., Psychopharmacology 124: 57-73, 1996; Cowen, P. J., et. al.,
Human Psychopharmacology 10: 385-391, 1995; Rosenzweig-Lipson, S., et. al., ASPET
abstract, 2000).

[0005] Several lines of evidence support a role for 5-HT,c receptor agonism or partial

agonism as a treatment for schizophrenia. Studies suggest that 5-HT,¢ antagonists increase
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Experi mental Neurol ogy 151: 35-49, 1998). Since the
positive synptons of schizophrenia are associ ated
wowaok/116165 eased | evel s of dopam ne, conpounds BET/01S2006/015208
actions opposite to those of 5-HT2c antagonists, such
as 5-HT2c agonists and partial agonists, should reduce
synapitievievels of dopamiaptand nepypbareifectivrde entmal tmededss of Barkinson’s disease

L i L L )

Expeggﬁﬁﬂgggléggogd‘éylllgﬁn 35M9, J998)et Slneé the pdﬂﬁmcuyhmm of eghyzophrenia
et.
are apetiptse w&iﬂmﬁ@sﬂa@?@ylews o’i ﬂgmmﬁwmppyg@s Wﬁh agfionpapppOsite to those
i
o B, YIRS A0 L 00 R B0 vt
synami‘cfchmhmm"ﬁ‘ Rieaeg’ssthdﬂee hﬂmd@mbnstrate&ldhﬂ\/jeHTzéagm decrease levels

agoni st.s Crease oa l's in the
of AGRRTAS i, e nEBPIA, PBEF GRIuBeTel scoPeas HAERCA. 1. et al,

NeurdpHabina®tddyePl 9850998 19980D1 #8619, ef. A1 Adelirbpiiimadblogy 38: 1195-
ew?}&ecen? stglrjd_ denonst r at eslthaat 5- chI'ZC agom%ts ACIoBY 22

1205 de299eBs éhcb\ramnh g} i at. alhSynapse 34l 53@@;%}90h|bran e@glqnmh;tt are thought

to meffre #licd) ol SRR P8BS Py Uianbhr bR Riftgec agoniss

do not @k@tdse dopanind eveldhakd ithaﬁuﬁi theihinwayios wa@eslbsdl a‘.isomated with
5- HT2C a%gnl sts have |inbic selectivi ty, and will be

extrapysagidal gidleyetiests. pnoaditione 2t teegs SEHdy lamassaes thag Srid Toc agonists
ceorsti ARR e be! YRSt 71 hob e I O T e

differbatil 2ects of ST, caponisstia the nmmlimlab pa@maystlatlwm thel agsostriatal

M L A T NI W CR
produ'ég QRirSyRaRidaPand é@éct@&%&eﬁ%@ with tiheal %nf‘ﬂs%f@h&tﬁ,% eptor.
he conpounds can be used, for ‘exanple, 'to treat
SChI zophrenia and the concomi tant nood di sorders and

cognitive i n’paSUMM&RXfOEaHE ENNEN W Nind
the .
00022 5 B 5 TS S TRANACS R

uses theregfit [l o1 Hps@sthasnwmtion eclates td‘lclﬁbmﬁﬁ@hnd dirypeti@lerivatives that
anti psychoti.cs. The conpounds of the present invention
act agagpnisis oF Prrtiplsagpnisty of e S-Hi exereier of hopRBPYRda an be gised, for
b [ u e n e
examg m)tro E%kétf‘ UFI%F Oﬁﬂﬁig a%lfhrs] &H‘g c%/dgr@?lg?éﬁo?{oo'd \ﬂﬁefdepsn 440 cognitive
impaiuimpnte s sohizapittenie|aatl eltprtission.ddn ssertaindercogiimtnts,ecompounds of the
d'sor ers as d ri bed in deta herei.n. [00071.In
prescfiL g 1oraip 3t TRFIE S0 DIGHCY (RS CREY P SIS SoCUmBS it current
atypi&dl aﬁﬁ%ﬁéh@hds THRonYpundEo2 e i sdit “ihveRfion Aan BfsoMd used for the
Page of 151 WO 2006/ 116165 / US2006/ 015208 or a
treatrmmrqfad?@&ty ead lity coowebidiishe Gehpounderoddhe pidsemteinwention are also

useful for treating a variety of psythotic, depression and related disorders, and cognitive

disorders as described in detail herein.

[0007] In certain embodiments, the invention provides a compound of formula I:
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inis 1lor 2;, nis 0or 1; -- designates a single or
doubl e bond; Ar is thienyl, furyl, pyridyl, or phenyl,
wob@ee1d16Ar i s optionally substituted with onePOr/USINE015208
R' groups; each R' is independently -Ph, hal ogen, -CN,
-R or -OR, each R is independently hydrogen, Cl1_6
or a phhinpdvatticallyacteptablesalighéreeft lle@n:6 al i phatic; y is
. g%fs each Rl is independently -R, -CN, hal ogen or -OR
mis B9'¥s hydrogen, CL.3 alkyl, or -O(CL 3 alkyl): and
nis0eraqh of R3 and R4 is independently hydrogen, Cl_6
al i phatic_ or fluoro-substituted C1_6 aliphatic;
=== fim}esmﬁmgéwramb&w; enbodi nents, the invention
. (0] | . o
aris BRLR B S AR AP It AEEL Al Bpudtally Ss(Ritd St B or more
RS gtoupgaf f ecti ve di sorder, delusional disorder,

Wbst ance- i ndu sychatic_di sqrder, L-DOPA-induced
cach BS i @egéen%ggﬁﬁﬂaiq na-gi@{‘zcﬁéiré Raith Al zheimer's
each RETRIUehEhdeRIY BIRSES, €55 Qﬁb}ﬁ&ig &r l’i&lﬁl‘suﬁ’ﬁft&b@ €91 aBphatic;

_ disease, psychosis associated with Lewy body disease,
yisOlsmentia, nenory deficit, intellectual deficit

$saci.at e j t einer's di,sease, bipolar
eaChgi ésdpg@ﬁgfgerﬁfgﬁke&ﬁ}gl%egﬂa 5, nood epi sodes,
R? is Bdogén, Gli; 2068eirsO(@d) AsflyyeAl di sorders, eating
di sprders, epil e&;%/, sl eep di sorders, mgraines,
each gERyand laywnfﬁml ily dydrogem Co-sabiphaic gdhor-pestituged Cre
agélhgaﬁle,ol and various other drugs, including cocaine
ni cotine, gastrointestinal disorders, obesity, or
[0008] ceid rattainesthauambyditments, def invemimy restsodd abetbodsi fdn treating a
, traupge, stroke, or spjnal .cord ipjury, ar other . .
patleeoﬁ%*feﬁng%mars‘{htﬁogbﬁeg@r §c}3§0181é%$me§'sw3%i Wiizpsfeive disorder,
delusidial UHERdRIHuPétSARLihMEeH OpdydRoRAldi®fder@ L-DOPA-induced psychosis,
therapeutically effective amount of a conpound of .
psycHosisnedsacibted owith phheimer’sudénseitiay payaheopis adsseciaiad twith Parkinson’s

. thereof.. [000 In still other enbodinpents, th .
diseale, ey YA PO BV B EEnal) HEHE RO ayoR fefict, intllecral
defick GiIRQIEH Sfithf Al Rdingerls @ikeade, PhipoAR ARBEdee | deyreasioe @isabdegs, mood

. salt thereof, and_one or nore pharmaceutically _
episodes apxighl diserdersi adjustmenicdiparders.seatipg disordsaheilemsgralpqrpgisorders,

i LTSRS NI, g RROYESE s ot amee,

including eptdinnaml Ecagrngstsinmdstipalrdiscaateragbasitt, sr etertiad n@€ous system
f ' i .. P
deﬁc%&%yagsigo &%mgég{gggg%z&gcs%%a rc%rd il% A ,3oro£th%r5 :cL:on itions or

disorders as described herein, that includes administering to the patient a therapeutically

effective amount of a compound of formula I, or a pharmaceutically acceptable salt thereof.
[0009] In still other embodiments, the invention relates to compositions comprising a
compound of formula I or a pharmaceutically acceptable salt thereof, and one or more

pharmaceutically acceptable carriers, excipients, or diluents.

DETAILED DESCRIPTION OF THE INVENTION
1. Compounds and Definitions:
[0010] The compounds of the present invention are agonists or partial agonists of the 2C

subtype of brain serotonin receptors.
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[0011] In certain enbodi nents, the invention provides
a conpound of formula I: (Rl)y 1 (CH2), R3B ONR A
woR200M11616r a pharmaceuti cal ly accept abl e sal t P€TTES06/015208
wherein: mis 1 or 2; nis 0 or 1; ---- designates a
singl e or double bond; Ar is thienyl, furyl, pyridyl,
[0011Gr pheceylaindrebaiiments, the inyprtiiareioVidesybempe foumfa I:
one or nore R' groups; Q. i s independently -Ph,
hal ogen, -CN, -R or -£RX¢ach R i s independently
hydr ogen, C1.6 a(R'p or hal@subBlituted C1 6
aliphatic; y is 0-3; h S | dgendently-R,
-CN, hal ogen or -OR 2. 1S hydr , 8t.3 alkyl, or
-Q(C1.3 alkyl); and each of and R4 is independently
hydrogen, Cl1_6 aliphatic or Xfluoro-substituted C1_6
al i phatic; provided that: when designates a single
or a phappcsriicallyjagcaptablq il tharepls WhsteIioH i n t he 6- positi on:
1nis€§92-“hen -- designates a single bond and nis 0, then
I’s not -ORin the 7-position. [0012] The term
nis 0"all phatic" or "aliphatic group”, as used herein,

ans a straight- in. (i.e., unbranched) or
= ?%Fé&‘, Sl@%g"t ﬁsq'@rezlaon&r unsubsti tut ed hydrocar bon
Ar is R&hy1, fub@ pyrilyl, (R PREBH SHhér SR LS RBnAlly §ulbaiitu@ntlh B or more

one ‘or nore units of ‘unsaturation, or ‘a nonocyclic
Rhgrhpsar bon that is conpletely saturated or that

ent.al,Ns _one, ofr, re uni u turation, but which
cach gs 1SHB?ep§P§‘?‘P§]tyi i h?g?lg%enl’ é¢§f '?{e%r '{a}é@her ein as
each RGaidaepdestly hgdtesan O, phnphatic o halo-sopstitart Iy a)iphdtioat

~ has a single point of attachment to the rest of the
yisOdl ecule. In certain enbodi ments, aliphatic groups

oKnt.aj _nphad;i nnat ons, and in yet other
each gn‘%&??%%?ét@jaﬁ’ Bﬁgt]?aég%ﬁig)gpgﬂéont ain 1-3 aliphatic
R? is bipdiogen, at;arikyl,lor -©(0); dkyihdindents, "cycl oal i phati c"

cach 0 B? BEERDOANRGRSLY BEORBF oI St B o BB fed Cro

:al Nns one or nore units of unsaturation, but which
alioHAkie! _
is not aromatic, that has a single point of
provided hehment to the rest of the nol ecule. Such
vcl oal i nhati c aroups i,ncl,ude,cycl gal kyl , . e
WRSR o destennteS aSpSlehnd 2 95 P, e R is oL QL ipthe 6-position; and

when ==== designates a single bond and n is 0, then R' is not -OR in the 7-position.

[0012] The term “aliphatic” or “aliphatic group”, as used herein, means a straight-chain
(i.e., unbranched) or branched, substituted or unsubstituted hydrocarbon chain that is
completely saturated or that contains one or more units of unsaturation, or a monocyclic
hydrocarbon that is completely saturated or that contains one or more units of unsaturation,

LI

but which is not aromatic (also referred to herein as "carbocycle" “cycloaliphatic” or
“cycloalkyl”), that has a single point of attachment to the rest of the molecule. In certain
embodiments, aliphatic groups contain 1-4 aliphatic carbon atoms, and in yet other
embodiments, aliphatic groups contain 1-3 aliphatic carbon atoms. In some embodiments,
“cycloaliphatic” (or “carbocycle”) refers to a monocyclic C3;-Cg hydrocarbon that is
completely saturated or that contains one or more units of unsaturation, but which is not
aromatic, that has a single point of attachment to the rest of the molecule. Such

cycloaliphatic groups include cycloalkyl, cycloalkenyl, and cycloalkynyl groups. Suitable
Page 4 of 151



Page 4 of 151 WD 2006/116165 PCT/ US2006/ 015208
al i phatic groups include, but are not limted to,
wo 2eveat616¥ branched, substituted or unsubsti tRPCEUS2006/015208
al kyl, al kenyl, al kynyl groups and hybrids thereof
such as (cycloalkyl)alkyl (cycl oal kenyl ) al kyl or
aliphatisy grams kiricjusick ny | are| wlél}mtpﬁe tq, e Hpgary AL Arandhedd subsiiduted or

unsubg? {31%# glgczfr ailkegxf’m 6’9?% o?lﬁgr%b bﬂﬁsg \%%?eeoaf I%k ch?iE ¢ a};wéatikc'yl)alkyl,

(cyclcbbﬁl&ﬁhyl’)@lﬂ@l&(cyﬁéﬁkﬂ)dlk)er?rl .hydr ocar bon cha| n havi ng up
carbon atons erably 1 to carbon atons,

[0013)nq Fhe term, anwtepie, s p@edzheé@pb@ﬁarﬁttw morpfyghgs Gg-0T more units
includes, but is not limted to, straight and

Ofun%a%lgﬁ%({)wed chai ns such as nethyl, ethyl, n-propyl,

[0014] sopTheierm ‘hovoertajity],”ias abadt lgdreln,smfbrbtu @/hydroqrarbormhajn having up to

0015] The _term"a " as used herei
4 car{)%atg% Bref@éaly ]\/\}?eg &t opz,atqngs ang more PT%FI{”‘;FY gli%& carbon atoms.
The th0 1eﬁic¥lﬂi§clﬁ@ers NBut 19 Ab1OGRRed @ strdightQnd b@aﬁmcﬁ&? ehdi®y fich as methyl,
refer to chlorine, bromne, fluofine or iodine.
ethyl{10PmPY], TWoprapet, m-butel isobuik séctbuteld of t-butylised herein, or

v, D35 < TR RS R EREK RS B Patover

alkyl@l:tfu@ hal ogen substituents. In certain enbodi nent,
drogen atomon said alkyl group is rep | aced by
[0016d ha%b@ af b«ﬂpg i o “halpo a8 wped ereinergfer|tp ﬁhlé’lfliﬂ% Bypings fluorine
orlod[“g%l ude -CF3. Such hal oal koxy groups include -OCF3.
18] The term "fluoro-substituted aliphatic, "as
[0017)s ed The rteinn,“halo-sabstithiat, ” casgusadpheram, cdeds pad dfea encigty such as

. Lhat one or re fluorin i tuepnts. In certain
haloglkg] LRt 1 4t aRGHe: ESkBsts Seli r@ﬁslaﬂr?lﬁh@m gagyPRspY Perephalogen
substftﬁéhgsr og J@Ythmgern%bgimérgoélv%}y ﬂ}lﬁoé&rﬂbmfdn%f@ﬁkiﬂyémup R&%eplaced by

herein, or as part of a npbiety such
a halbgdm atogal I&mb ‘halefuhstitutesl alnplatlkygrO@sompludas-CEef i Prech haloalkoxy
‘5‘? g t has one or nore fluorine substituents.
grouﬂsﬁn uJq 3anbodi ment, every hydrogen atom on said

[001@ KY Th@rerep “ﬂﬁoﬂoed%ﬁﬁﬁtédbahphatuf I"ugrise@ Mt arl QOZKYc group, as
he term "Ph," as used herein, refers_ to a phen

defingg bergin, W’@Mﬂ OIfth r m@fmﬂu%rm@eq@putuergg Ins gertaie p@,b%dlment a fluoro-
subst t&%&%ﬁ (ﬁc 1ls|3 tcﬁo%lkéﬁ §Pdu ht or branched

F 6ca o al n “havin 8 carbon atons that may
[0019]ont The tl:rrho“i&mioalbyle’ hsndsed héxeanpbdre ais opartl dfeaymoiety such as
I -1 -
“ﬂuo%{g kl,(|)||§)(§ | gﬁ%rsu%ﬁ@ﬁ/ IQ y, ,gg,q'?fp? @atdegn%Li}Freme t{]at rgFét cl)qnael clny more fluorine

substi? fél *ﬁ%ﬁﬁin@l‘ﬁbddnﬁ&w evebgr il AN BN Syl %T@up is replaced by

I's preferably ed alkenyl of
aﬂua:melammatorrs The term "l ower al kenyl" refers to an

[002(ﬁ | ke[f"ﬁle term “Ph,” as used herein, refers to a phenyl group.

[0021] The term “alkenyl,” as used herein refers to an aliphatic straight or branched
hydrocarbon chain having 2 to 8 carbon atoms that may contain 1 to 3 double bonds.
Examples of alkenyl groups include vinyl, prop-1-enyl, allyl, methallyl, but-1-enyl, but-2-
enyl, but-3-enyl, or 3,3-dimethylbut-1-enyl. In some embodiments, the alkenyl is preferably
a branched alkenyl of 3 to 8 carbon atoms. The term “lower alkenyl” refers to an alkenyl

group having 1 to 3 carbon atoms.
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group having 1 to 3 carbon atons. Page 5o0f 151 WO
2006/ 116165 PCT/ US2006/ 015208 [0022] The terns
wO edobaotisve anount” and "therapeutically effeckCwES2006/015208
anount " as used herein, refer to the anount of a
ound of formula I hat when adm nj stered t ,
[0023dat i She termss“effective .av@utlfo and [thampeyically aﬂffeytlYEr é@pwat’ as used
al

hereng,gre] Htél) g%sefnlﬁcﬂiéﬁk 5%@@1&?&?@{ fg%?{l Isthfacftgg\fh@ﬁ bBRinisHEl to a patient,
is effsethieztophirlesst partialipitreatad cenditive fidis ohibdrthe patient is suffering. Such

schi zophreni f orm di sorder, . L- DOPA: i nduced chgsis, ..
condigippy| igFludes drfepre @Béslinﬂ;ed of9s e &4H4PR e(‘?k?ﬂp% gtse"tlve disorder,

sch1zg151§9ﬁ1?cﬁg‘r dlg&géle SLSD@PA BRBE& ﬁ’égg%s@se ﬁ)upocfére(ﬁﬂ)rgéts BbESH Sobsessive

ting ers, epilepsy, or any
compdisiar disorders ddpmsm@mqmnh:edlecprder [s&@ﬁ@l]soi‘dms tegtmg d1sorders epilepsy,

. "phar ce(ﬁt |y acg) ﬁlabl e salts" or
pain, of A5V AREediborigh 4 e BEEERbERIT bl v el udes aci d
[00233}dd| trhe ﬁer&ﬁ"?ﬁarn{ahéltldaﬂy Sa@l:ép‘ialﬂl@ rshNeof Fplarinaeittichlly Acceptable
npound of fornul a an orPanlc or inorganic
T

salt” i;ng:,lugieg aeid agdltloﬂ@alt%)ﬂmﬁﬁ @alts sleuvedt omfqua,tl@g a(gom-gognd of formula I
with gﬁ ?%%ﬁnc%r 11¥o%ézfrﬁ£ 5(8(’1 S U%Cfo? 'eg?méllé n&re{ig .’la&ﬁl altl‘i"c cinnamic, tartaric,

succibi¢drfoghatior IrﬁalelchytdzliloblbprﬁlﬂideﬁaOSmﬂm[ I@;ahﬁ,l tprd)momc hydrochloric,
sul furic, g ycolic, uvi c, .nmet hanesul foni c,
ﬂlil

hydrabrpmice BB Mt op iR B PR @y mafhangsulfopic; ftgnesulfonic,
toluef?ﬁ;suﬁbm: | %‘ill}?lhé( %@Mblﬁ&ﬁ?ﬂgﬂ% fk@&vllrfj dece \Aﬁﬁﬁfeeac?d C @iRe4!ddompound

¢ont al t1tuent aC|
of fomudp drcontams ac m‘osﬁmusmta\mﬂe aciplvepropartiedy yaoir mxtyhcaashen@iic drydroxyl as

R oy . dhea gt ot AT SR GErTve Trerd A5, T B g salis. In
certaﬁlrh%llﬂfdﬁﬁ&m, thWRBdrt %eﬁﬁ@ﬂFﬂﬁﬁe& IR Mém&wdaﬁ%f%aﬂotnpound of
of a compound of fornula [0024] The term

formulpdt i ent," as used herein, refers to a manmmal. In
[OOZAﬂg teﬁ‘hg te%q#b‘ga%ggl?tgi a;’s thea tPlgre Bgfggslq% I%QJ{nmal A%h gesr%‘ijn embodiments,

the tenddiphtdrst, @k used’ mléth,meﬁetrsefol dighmarQr "admi ni stration," as
used herein, refer to either directly adn1n|ster|n

a,
002%onpa“ D teres “admipedery ‘GAmiRstaring i peradmigistralien nP%‘t‘S@Fi%ﬁ'@?m’ refer
Y d, :
to eltgxgr @g%?&%\%ﬁﬂﬁﬁfeﬁﬁ% (%n?ﬂr%ugg %gggxlngg 12{)11? t&g:%ﬂéﬁ’c #Qc%n%@?stermg a
prodmgtdemeatu&mmmahbgm‘f thd:l bemponrel toi thé [paltleﬂu,ewhlahlveﬂtfosn an equivalent

amonp e R et S i i ph 4O 2 oo

[00261' | exhatdhg, “tfeahl &4 4} dAfling Pra8 \REd !h@l‘.ém 38RE @ pdrtifl% or completely
nd/or relieving the condi tion. [0 027] The terns

allevra@ug,ﬂehlbltmg, provénting; amelicsatingsnd/dieeleaving the eprdition.one
r conditions fhat. a.patient has been di agng
[002'@‘ orerFlsS gllljtléf%re F ot erlnﬁa as usej‘h SI CrFlef) Iooonneoc%r}ngr%%ondltlons

that aﬁmepﬂ 186 Ye&oapentRes withO828 kuspscte@td ledve. embodi nent s,
the invention relates to a conpound of fornmula I:
Page 60f 151

2. Description of Exemplary Compounds:

[0028] In certain embodiments, the invention relates to a compound of formula I:
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WD 2006/ 116165 PCT/ US2006/ 015208 (Rl)y I / ~CH2)n R3
i O*EYNR4 or a pharmaceutically acceptable salt
WO b@saofles wherein: inis 1 or 2; nis O or 1;PEFUS2006/015208
desi gnates a single or double bond; Ar is thienyl,
furyl, pyridyl, or phenyl wherein Ar is optionally
substituted with one e=R' groups; each R' is
i ndependently -P ) hal ogep, -CigH, R RE -OR, each Ris
i ndependent | y hydr dg 6 ipLatHc or
hal o-substituted Cl1_6 a iph@fﬁ%?{%y/NsRQ-S; each Rl is
i ndependently -R, -CN, Aal oge®?or* ™OR, " R2 is
hydrogen, Cl_3 al kyl, or -QLCl 3 al kyl); and each of
R3 and R4 is independently drogen, Cl.6 aliphatic or
or a phhtt@dceuBdaf§ tactdpiaite $alt theredd, WhbRin:C. [ 0029] As defined
. 1generally above, the n group of fornmula | is O or 1.
mis}er¥ertain enbodinments, nis 0 thus forning a
nis oggpound of formula la: \ R3 (Rl)v 11 N OR2 mR4
Ar 't la or a pharnmaceutically acceptable salt
=== tlérigraads,a svdpde ef douBle bddd; R3, R4, Ar, y, and in are as

. define bove, for compouynds of .forymula | .and in .
Aris la%yﬁe@rﬁnwrwlar Rhew wherein &z is FRAPEBLYLSIted Wih ghgor more
REQR3QL; According to another enbodiment, the n group of

formulla I is 1, thus form ng a conpound of fornula
each Rbis ip@penddntly RS, hadog¢nRACNAR ¢2-OR;

each R is independently hydrogen, C,.¢ aliphatic or halo-substituted C,.¢ aliphatic;

y is 0-3;

each R! is independently -R, -CN, halogen or -OR;

R? is hydrogen, Cy.3 alkyl, or -O(C).3 alkyl); and

each of R* and R* is independently hydrogen, C.¢ aliphatic or fluoro-substituted C .4
aliphatic.

[0029] As defined generally above, the n group of formula I is 0 or 1. In certain

embodiments, n is 0 thus forming a compound of formula Ia:

Ia

or a pharmaceutically acceptable salt thereof, wherein R!, R% R?, R4, Ar, y, and m are as

defined above for compounds of formula I and in classes and subclasses as described above
and herein.
[0030] According to another embodiment, the n group of formula I is 1, thus forming a

compound of formula Ib:

Ib
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b Page 7 of 151 WD 2006/ 116165 PCT/ US2006/ 015208 or
a pharmaceutically acceptable salt thereof, wherein
WOR2006RK16R3, R4, Ar, y, and in are as defi nedPEhUsY®06/015208
for compounds of formula | and in classes and
subcl asses as descri bed above and h [0031] As
or apdhemmwtlc@am@p@dpltgblami\xb@reyf Mé\emrBRarR? BacRn Rt, yyeodim @k as
|nd

cofing RS For sorippbl Fnra o 2 Phslessru s SPERSInH despiogdabove

andhhﬁgependently hydrogen, Cl1_3 aliphatic, halogen -Ch@

. In still other enbodinents, "Pﬂ)d/slo
[0031413 hASo@@med[mzqﬂmewmmgs t0o3 cavd & p 9f i@rmula I is

Spl, t f
indepgpddly R IRIGEERSE Rk, 1 Eaff SRR b oot formule
is 1nﬂep$dﬂidé1ﬁlyi [tydfogeh, C,.;RAlipHaticR3haRbenO -BMEO &, -BF; Ar IR2still other

m, Ila llb a pharmaceutically acceptabl e
emboggmntw(é? doid Rijghaloashach R, Re, R3, RA. Ar, and in

[0032qr e ﬁ%cor@r%fg't@ Ble %Béfcﬁm“eﬁf y5é T"FIPM NdgnPR! fsoa‘t R ’ﬁg&r)]séﬁél{jof the

cl asses -and subcl asses”as ‘descfi bed above
blcyche ripg iof fqroodsl, thsdomingg compamad <b1’éﬁormu1bdbh oeklb;, vy is
1, nis 0, and RL is at the 6- or 1posltlon of the
i {2 TTRg of fornmula I, thus foOrm a-conmpound of
I1d, |i3leor||f RL \ \ R4 R
'{\ﬁ Ile I|d X01r: 3

g2 rr'

IIa IIb

or a pharmaceutically acceptable salt thereof, wherein each R!, R% R’ R4, Ar, and m are as

defined above for compounds of formula I and in classes and subclasses as described above
and herein.

[0033] According to another embodiment, y is 1, nis 0, and R! is at the 6- or 7-position
of the bicyclic ring of formula I, thus forming a compound of formula Ile, IId, IIe or IIf:

R1 N FIQS R1 ITS
A o R2 mN\R4 )6 o R2 mN\R4
Ilc IId
'T3
R [ 0"l mN\R4
r
Ile IIf

or a pharmaceutically acceptable salt thereof, wherein each RL R% R3, RY, Ar, and m are as
defined above for compounds of formula I and in classes and subclasses as described above
and herein.

[0034] As defined generally above, each of the R® and R* groups of formula I is
independently hydrogen, C;¢ aliphatic or fluoro-substituted C,¢ aliphatic. In certain
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Ar Ar Ile Ilf or a pharmaceutically acceptable salt
thereof, wherein each R, R2, R3, R4, Ar, and in are
wa@soosdefivhed above for conpounds of forrmula | BeMUS2006/015208
cl asses and subcl asses as descri bed above and herein.
[0034] As deflned generally above, each of the R3 and
emboRimeyts epeh of thed randaR | eroeps ofrfaupda demndppmn@g bydrogen, methyl,

ethyl,lc% ﬂ@gFQteggfﬂai %glé@uog%e%t ' %\;%lég)a%%)}y 12118gqerem clhﬁlhe% sI Ghe of the R’
and W@bﬁﬁ%ﬁqﬁﬁﬁ)ﬂlﬁ ZQ@hycﬁH@eﬁﬂarﬂﬂﬁé sthee®é lor & i hplrBgem ﬂd:tlﬁ‘} ethyl, 2-

of formula | is independently hydrogen, nethyl,, 4
ﬂuor@ctlpﬁg); 2 2gliftyqreetbil osyayclopropyli Jn ailsr satbegimesys, neither of the R’ and R

group% Zfﬁlf&%lﬁg ¥| sf h)%cﬂo tnp 9h sﬁﬂ%ﬁ%& gﬁgg&meﬂ%eb S Igl?eh R arll__gﬁg groups of

groups en and
formit4 Iiage hpddogemen, net hyl, ethyl 2- fluoroethyl

, 2-di f| yor pet hyl ot he
[003ﬁnbog‘is deftees seneallybous e@ﬁﬁﬁp Oé}HéPf F o %Lwdgd%aendenﬂy R, -CN,
halogfgﬁ roEmbR |In'c§rt5‘i¥1dern?&ﬁﬂneﬂt§‘ eabh Rl g%\%e(gf f%fﬂ?ﬁlg'lqg ‘BSfévogen In other

of the R3 and rouso rmul a
embddynlmtg@‘n lezfs©©35]ea¢3cs Rd@omdf demedalliy lntorgva Ag@@hﬂlﬁg to another

aspec ?l{ﬁﬁ%rqsw%glgl?/?% jom, é’ﬁ% Agdgrgend r}lgg%lﬂa Ells gl}cyb%gegf an%gt%e other R

grougfsOlofiluf@miuld S W@fﬁﬁ@ﬁbndéﬁtlyptﬂaﬁf en€MOOHi MRArS alldl, 1&R&t alkoxy,
one each R @g of formula | 1s hal ogen. Accor di ng
¢

trifluprgmeHe, hgrﬂuoa@p xyfort HaNpr ¥steanothery asierbaf thh@rqent invention
prov19és y@on?%c%lﬁm? ro@qﬂ!)@dl? I %vh@%ﬂ{ g a4y fsg'n%}]o%fegg grh ar‘gaal_lembodlments,

ar e 1 ndepehdent
y is 1Ie¢m11/EK1 iefllsgro, orlchives. al koxy, trifluoronethyl,
of the

rifluor hox or - Yet anot her
10036:% csthdet Wﬁ%ﬁrﬁe@ﬂy aBP¥Rithfedr grovs ﬁégqmal?%f bl By, pyridyl, or
phen}yl'h %}ﬁ!ré'in YsalcP pi]iefiw Ui ngti galg?‘lsﬁgﬁ ted Mift rotné' more R* subsituents

nmbodi nent's, uoro or chloro.
1ndepF@tﬂESﬁ]Y SAl@Ctdéfﬁqme dPlgj,e-tﬁ?er -aN, ilalagfm/mf -Qhhe Ifcertpim embodiments, the Ar

arou GE PRt R i o 5bhoRpe BRE b g ol
is ph@fgl Rthet RasBeRSRt $iBBitSentiiA @lﬁp&&@e}f&sitwns gh @eHee dmbb@Ments, the Ar
R, -CN, halogen or -CR _In certain enbodi nents,

group n’éfcmnuiagl isuphesy] paihnailleast one Rl mybssiseant in & @ﬁ@wp@sﬂmm selected
from —Eﬁeﬁ?ﬁ%\%ﬂr ﬂé\{}%na[l%'astog%ﬁ 3 kﬁ%,s ub‘csr{ffutogoglﬁ]e?}&l %corcﬁn% 0 one aspect

the pm&thn\mmloh proidsra enpadindeftfsomulh & wiereig AaUp phényl d1 substituted
) f or mul g | is phenyl vvhth at | easi gne R' substituent
in the qfthorpad gpeth BO%@?W% e tarer akyba lopisr alkgxp gt another aspect

of thd \égé'nt AlvEMtion prBVRES Qk&ﬁfﬁéf d(Uf fhininflh ¥ NHR PG !21}‘ lis phenyl di-subsituted
A i i

ccording to one aspect resent 1| nvent
in the rcmthodmsi QAROPRHLIY Wfthﬂmﬂ(rgehaldwamﬂkﬁl or Nwersalkmqnylln certain

emboﬁ%ﬂ StAlrlt %Ey&eng: %Elﬂg? a@p ?@%ﬁl OSI'&%@BE@%&HIy selected

halogé# € ﬁfethy‘l)f Ek@laﬁﬁf}eﬁﬁﬁﬁtubﬂt‘é %ﬁtth@ﬁhé?lﬁfpiﬂoﬁﬁ oﬁt}féqf@ipgl’éﬁ}g of formula
of formula I erein Ar is phenyl di-subsituted

I 1nclude -OMe, fluoro, chloro, methyl, and trifluoromethyl.

[0037] According to one embodiment, Ar is phenyl substituted with R* in the ortho-

position thus forming a compound of formula ITIa or ITIb:
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in the ortho and para positions wi th hal ogen, | ower

al kyl or lower al koxy. In certain enbodidnents, Ar is
w@hb@asielsuibsi t uted at both ortho-positions w tPCT/US2006/015208

i ndependent|ly sel ected hal ogen or nethyl. Exenplary

substituents on the phenyl nviety of the Ar group of
fRlyrul a1 include -Owve, fluoro, chl ‘n met hyl , and

‘ % Ing a conpound of f ol
111b:Y Page—9 N W 2006/ 116165 PCT

RL NEL ON'I R4 p RR M M R
( )O-4 Ma Illb or a phar '
acc ‘ (Bdb-4 t hereof, wherein each "(REBs R4

Rx, V¥and in are as defined above for pounds of
formul a | d in classes and subcl asses as d ri bed
above an erein. [0038] According to another
or a hatmatienterlly dcbeptgble sainthereo, evtterein epetoR|, dEsRY RéoRPouamd m are as

deﬁngé F\P%’%kgy kﬂ?r}g%c}%%s gﬁ fc:zilni\lﬁ@i Ia?%g] }/n( é{aRsls)y% g@ﬁ?tﬂ@%?afﬁpl_sg@*gqrged above

and helelifl  or a pharmaceutically acceptable salt thereof,
wherein each R, R2, R3, y and in are as defined
[0038 bov &ctadingdnpooihds embodiment ks presentlinvaniidrapoesleaadompound of
fom@u? as .as described above and herein. [0039] In
&S odi nents, the Ar group of formula I is
ected fromthe foll ow ng: .yin.,(ghl LU I N
it y

N \R4 0 ) R4
RX RX R
(R%o0-3 (Ro0-3
Illc 1IId

or a pharmaceutically acceptable salt thereof, wherein each R!, R?, R®, R, R%, y and m are as

defined above for compounds of formula I and in classes and subclasses as described above

and herein.

[0039] In certain embodiments, the Ar group of formula I is selected from the following:

Cl
Cl
i iv
NAT.¥

i iii

g.
g. <

\ N N
Cl Ci

vi vii Viii ix X

-
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it Miv V .rvL, .rirv .r" Virtu C I\ I\ FI\ O F
I a A F/ wvi vii viii ix x Page 10 of 151 WO
WQO®611616365 PCT/ US2006/ 015208 rin, ~irti, grPer/US1006/015208
~rirti F5 MOL F3C F F xi xii xiii xiv xv vin
virt rtorvt, o, rir-~, I\/EOCI I\/EOI\/EOCI MeO |, @
XVI [ XVI |~rV\x| x xx XXI ii. FsC L @
i XXi Mec‘z v VI (@
XXI X XXI ii
CI OCF3 CF3 'F ' F /| F CN XXXI v XXXV XXXVI
XKEXVI D XXXViil XXXi x CI F3C F3C Cl OVE owve OVE F CF3
()Etxz Xi o xli xii lelX| i xli \xml \Y;
xvi xvu Xxviii Xix xx

f?j

XXii.

Cl CF3
xxiii Xxiv xxv Xxvi Xxvii
A wh v whw whn whae
cl cl ¢l cl cl cl CI\©/CI CI\©/CI CI\©/CI
CFs F OMe OCF;
XXViii xxix xxx xXxxi xXxxii xXxxiii
r b o e
ol T o ol T C|©/Cl ©/OCF3 CFs F\©/CI
i F: i :F
CN
XXXxXry XXXy XXXvi XxXxvii XXXvili XXXIx
i o e W s A
cl FsC FaC cl
OMe OMe OMe F CF3 OFEt
xl xli xlii ' xliii xliv xlv
o o e s e whar
F:© Me0\©\ FsC F3C\©\ F3C\©\
cl F CN CF3
Cl
xlvi xlvii xlviii xlix l li
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FI1 MOl FBCF3Ct,CNF3CC / FCF3 A xlvi xlvii

xIviii xlix 1 1i Page 11 of 151 WO 2006/ 116165
wWE@NbUBA606/ 015208 WIW F I Ove | CF3 NC | \P¢ToUS20Mz@5208

FFF lii INUW IVivi 114i [0040] According to

anot her enbodi ment, the Ar groupM?f formula | is \

yridyl. [©Q04 defi*ned ggrerally above, e R2 Y

F tr)r@%a I ]C])}:ar og ﬁ? @ or -\if(C? al ky %O
certaj odi men the R2 { ormula | .
ydroge%, met hyl, or nethoxy. Inl other enbodi nents,

the R2 of fornmula | is hydrogen 6r nmet hyl . IR still F
it her enbadiments, the R2 of fodhmula | is Hydrogen. Ivii
[ 0042] Conpounds of the present invention contain

[00408s Y MAREdrHiRig 8 bR AerddntitRliré, the WS grélipVeT foinsda 1@ pyridyl.
st ereoi soners, including enanti omers and

[00419i aSAsamgeneﬁgg%slw%esz d)ﬂfohﬁulaCIQBhﬁdFBééﬁ €d.;ld1, or -0(C1.3

f he present I nventl on I‘? ates to al
alkyl)st by esstadm nmﬂogdm@;nts«\éhd Raeof fomula ktis hﬁ@roeen trh@thyl or methoxy. In

s SPAEATIRETET EFSUFROES e 0 4GB BB oamens,

theR&@frfohguraatlsﬁydmge@n asymmetric center |s not
indicated, is _Intended to enbrace the indjvidual
[00424t er G%@Wso fAhe \pEyspizigveRtion foptin ASHRBEES| carhnEr fomp gnd thus
te

s B8 A, STRSHLIPBA Ry DRIV P PO Ttk i

contetnplatedt thai theepieedtit ievinsipn trélatep te alndf ihasesiticosomeny aslewll as to

mlxtlg?é:é))?{%ound ()?{Pn{e% mﬂyozlg o%&hllé\égphép\tﬁp, E:rﬂlaﬁ: q@ﬁw@qdyg‘[ of this

inventi¥R, wher¥ the Qthbluft Qnfidrdtion™f B¢ a8y RnBlricRéeMrNs M8 ih¥Rated, is

intended to embrace the individual stereoisomers as well as mixtures of stereoisomers. In
certain embodiments of the invention, compounds having an absolute (R) configuration are

preferred.

[0043] In certain embodiments, the present invention provides a compound of formula
IVa, IVb, IVc, or IVd:

IVe Ivd

or a pharmaceutically acceptable salt thereof, wherein each R!, R%, R®, R*, Ar, y and m are as
defined above for compounds of formula I and in classes and subclasses as described above
and herein.
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or a pharmaceutically acceptable salt thereof, wherein
each Rl, R2, R3, R4, Ar, y and in are as defined
w@bwea1d16¥ conpounds of fornula | and in cl assEST/EH06/015208
subcl asses as descri bed above and herein. Page 12 of
151 WO 2006/ 116165 PCT/ US2006/ 015208 [0044] According
[0044]0 aAotdrdingeotanciharerhbodimenty thesmadent mvemtidropropidey b dempound of

any %315’ OV/HdV%aV@‘Y (‘?&Vf\foi’ﬁl‘jr %a" RXbN' VZ \(ngzvfn R?(lfo

RZMR R (R)0-4 (Rx)0-4 Va Vb (Rl)y R3 (Rl)y R3 o

imN 4.0 R RRX R2 MR RX)@ ROy 4 V&3V
RERBB—( R A)v I N 4 Ni's B Ry

R2 MR RO RkAVe Vi (RI) R*
0 Nt ONRA Rx R '‘R2 mMR Rx / RX jsx

(Rx) or a pharrmceuticalﬁ

t her eo eRfoeach Rl, R2, R3, R4, 4in are

as def d above for conpounds of forwl a I and in

cl asses and subcl asses as descri bed above and herein.
Va Vb

or a pharmaceutically acceptable salt thereof, wherein each RY, R% R RY R, y and m are as
defined above for compounds of formula I and in classes and subclasses as described above
and herein.

[0045] Where an enantiomer is preferred, it may, in some embodiments be provided

substantially free of the corresponding enantiomer. Thus, an enantiomer substantially free of
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[ 0045] Where an enantioner is preferred, it may, in
sone enbodi nents be provided substantially free of
W b@eaorisespondi ng enanti omer. Thus, an enant i PCEDS2006/015208
substantially free of Page 13 of 151 WD 2006/ 116165
PCT/ US2006/ 015208 the correspondi ng enantioner refers
the cpgespopdingotnsatiomret kel fosa| eomnoupd Whighrigtiselatpflsor separated via
separﬁft?cﬂlat'cor s gg%io |Str?g$e g%tﬂlq%:e% tﬁ@%@f&dﬁﬁgﬁﬁaﬁ{l?ﬁlgﬁ Substantlally free,
as usetb heteing mehins thaeﬂ:m:ohipatmd Bemadenmoohd sigﬁlﬂtad@y gﬂ:a&f pﬁ)portlon of
ortion of, one enantione

f tl
one epﬂ%@é}%g cerbaif amberimebisibe COMBOMIS insadqaipeol g legst afout 90% by
welgﬂt‘%ﬁsat%eﬁ?ﬂéﬁ A2 dNer. "Tﬁ'o@ﬁ& etfboRiRéfRe 6F flﬁqn%}ﬁ%h' ﬁﬁ omgound is

I'n other enbodi ments of the I nvention, the co
maderrpdef afjeast abaut|99%s by a@@ght o @oprifprros Bg&lttlomfer a Ppeferfreﬂ exgobtiomers

Preferre ntlorrer i sol at e
may (SRl Bom. Hispinit RSl YirgpSiEiethod Tkt 9 58led in he ar
1nclu(ﬁhg | drel iHigh hReddtite liqhidC chidhiaghgzdinya(HPLON Ryegru !f&matlon and
gui d chromat ography (HPLC) and the fornation and

cryst@éh%ﬁélpmqfu chire] etsoir pipared byanetbods desedbrd betelny Hes, Horsxample,

Jacqu%%sé%rdlb%anﬁ&ﬁé& R§§e“:r‘nat£s @éﬁ%é@uﬁom éﬁﬁ% ritbrsgltencae New York,

1981); Widsrs Siteneten]., Wetah¥dron, 33:228X) 97 Ekél, ES. Blteqre(fzhelﬁistrv of Carbon

ComiSEIREER ) ek s
T V
Resolh868)p. 2% e, ) EfeltEd. %}?ﬁ@%g\f %%%eéi’x@gs' Mﬁgtmﬁﬂj 197%)

I cal esol utiond p
[0046]ot r & 1iﬁm@eﬂeesgnzd‘ddhatat@pmemetstIH@ﬁt)esent oRp6lndstmaysexit. The

prese e B e I B B T F e B S ot 1 s
deﬁnmw and s clabded Bhé ABRaksées [18s e @ hibSRMRA MRk, Of
ormula | as defined above, and in classes and

[00475; ubl E%@@@@rywmpuwopfa”bwda E et setfoetlrin Tjablp4iz pelow.
Exenpl ary conmpounds of fornula | are set forth in
Table 1, below. Table 1: Exenpl arnpounds of For mJI a

Tablell: Facmplid Compohnd? of F3rrhul4I: 1-0 ~111 | o f ~ | -
-6 1-7 1-8 Page 14 of 151 WO 2006/ 116165

PCT/ US2006/ 015208 CI cI cl N.T \l \~\ 1- 0
|-11 1-12 \ \ CI "
¢ WA °
") ’

I-1 12 I3 1-4
(L)
o G » " S0
O - O O~ O
I-5 I-6 I-7 I-8
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cl \''\ o 1-13 1-14 1-15 1-16 cl ci N I NI \ 1 \ C
1-17 1-18 1-19 1-20 \ I~ \I sl i-o /1 \I 1-21 1-22
wa2@g116121 0 H2 CI a \ | NI \ | \ C 1-25 1rCBGUS20847015208
1-28 Page 15 of 151 WD 2006/ 116165 PCT/ US2006/ 015208
1142 1le I\ / e/ 1l eHa/Od 1.0 -1l cl VI \ I\
129130131132/IeH2Ie"~\/OH2€eCIe

%@, ,,,,, o Bt Sl E I
38 1-39 1-¢ cl
e SN

/N & - e
cl o~ AN T o
g AN G

I-13 I-14 I-15 I-16
O o~ NI i, N O i i O g NG
cl cl
9 J O SN

I-17 I-18 I-19 1-20

I-21 1-22 1-23 1-24
SO
O 5 N \=fj\ﬂ
I-25 I-26 127 I-28

Page 15 of 151



F\/ O~\ FF\ FINcl /01 /[ ;fL N1 /7 /"] O OCd

\' IV N~ 1-41 1-42 1-43 1-44 F |/ INF~ ,N Tcl Fz
w@bhkoobl1¥d6D Cl e Cl \ | O \ | 1-45 1-46 1-47 1rdBUSHage15208

16 of 151 WD 2006/116165 PCT/US2006/ 015208 F F\ F F

cl NCI \I \I 1-49 1-50 1-51 1-52 F FFF\ I \ / Hz

[ EL 1 / FF/ cl ¢l NGC cl 1-53 1-54 1-55 1-56_E F \
cIcIIcIIcII\I\I~I\I1158w
591N F\ \ a oz a /o o\ 3
o 1-61 1-6 5t () . /o
/0
O 0~

I-29 I-30 I-31 1-32
O . He : H O . /N\ /NF&
cl | cl |
J e g 9
I-33 1-34 I-35 I-36
F F F "
o g e B
c
a O _0 O O O g
1-37 I-38 1-39 I-40
F
QW :
c| ~ F/N\ F /“\ o M
Ci O O N/\ l
1-41 I-42 1-43 1-44
o

Cl

F

F O 0 A F,.,,,,/NFh c;:ij a F O o A
C!

Re SN J

I-45 1-46 1-47 1-48
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FI'VVFAVVYVY FO'""aiNH2 ONH2 ci cl cI G C \I
\I \I \I 1-65 1-66 1-67 1-68 f"O\ \ \ C ~NH2 C

WO L200QI1NHS F 1/ p "' ",NH2 F I/ p NH2 cl cl clPCl/usD06/015208
1-70 1-71 1-72 Page 17 of 151 WD 2006/ 116165
PCT/ US2006/ 015208 \ r ~F 0 ,~NH2 0 NH2 jYC Ph d
1-73 1-74 0 ',,7NH2 O',,,NH2 O "",iNH2 C ', ,/NH2 O

NKDN G C a a f a FFF F
5)1. %6 1-77 8179 ,i N NH2 O ¢ by
n°NH2 / Ood [a’a d a a [F3T CF3 owe 3

80I-81 1-82A1583 F F F B I\ 0" ,iN 0
JiINH2 1 0, W | 0 ~, i NH2 NH2 C d a C

aaaad\Ni Vi1l FI'F GG CF3F 1-84 1-85
118 1-87 1-88 1-50 I-52

F O
F
O . H 0 R cl
O /
N &

PII(
n
iy

H
| cl ci
1-53 1-54 I-55 1I-56
F F oS
N
/N ,.,,,uv o (L
(o] O | [o]] O | cl O | cl O l
1-57 1-58 1-59 I-60
F ~ j O N ] O h ] O h
o NH ,
H\ i:foj\/""‘z . 0 AN
; ° g )
) g . 9
I-61 1-62 1-63 1-64
F
PON" N o O F
O """u/Nl-b O
e OO, TO
AL O ct O | cl O cl Cl O Cl
I-65 1-66 I-67 1-68
Cl O o Nz g O o N2 O o N2 F O o N2
l i Cl ! Cl O
Cl
1-69 1-70 I-71 1-72
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2 FFFFTCO~iNH (r) ",/"AH2 O,,~NH2 ~,iNH Cl
ad a dd dad F3C Owe OCF3 CN 1-89 1-90 1-91 1-92 F

wo-2do6M1d16d O ', ,iNH2 O ', ,~NH2 0 '',,i NH2 O .'PQu/B®006/015208
F3C F3C Ph F3C CF3 CF3 1-93 1-94 1-95 1-96 Page 18
of 151 WD 2006/ 116165 PCT/ US2006/ 015208 0 ', ,i NFH2 | |
S UNHR 1N i-NH2 1 O ', ,iNH2 1 i O',, 6 NH2
i R3C0, INGF3 F K OMAHOME 1-97 1-98 1-99 |-100 1-101
05 "I~ N2 0 0 NH2 0 ',,i-NH F3C F3C O Ov F
EOEt 1- 10 103 1-104 1-105 0 ', ,iNH2 O ', i NH2
" UINH2 ' ONGANH2 0 'L iNH2 F MeO F3C F3C G F ON
Lo 1-106 1-107 1-108 1-109 1-110 0 ',, NH2 0 ,,,"" NH2
o0 |NH20,~{\II7-!2 F3CF(]VEF3CCF3F |-111|-112
79.113 1-114 ~NH2 1 O L iNH2 | | 0
// ,/NHZ
]

Cl CI
g F
F
1-78

~I
,/NHZ ’//
Cl cl O C
I-77

OMe OCF3 CN
1-80 1-81 1-82 1-83
F F F F O F O
O o e NHz O o NHz O o Nz o Ntz o N2
cl cl cl cl cl cl Cl O Cl cl O Cl
¢ ¢ ¢ AL,
cl CF3 F
1-84 185 1-86 1-87 I-88
F F F F O
O o NH2 O o NH2 O o NH2 o N2
cl O cl cl ! cl cl g cl FsC O CF3
OMe OCFj CN
1-89 1-90 1-91 192
F F O ®
O o NH2 O o NHz o NH2 o N2
FsC O FaC O Ph FsC O
CF3 CF3
1-93 1-94 1-95 1-96
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FFF 1-1151-116 1-117 1-118 F, FTCFFF\ O

"o, NH2 '~ JINH2 0 O,,,.NH2 10 ',,",NH2 F3CO, F C
w@oodvisiehVe |-119 [-120 1-121 1-122 |-123 PageC1/8S2wh6/015208

151 WO 2006/ 116165 PCT/ US2006/ 015208 F F .,,/~NH2 O

“ [ .

for each racem c conpound di scl osed iameTabl e 1, almase,

ot h enantipgpers are sepgrately conggypl ated and

i ncl uded herein. For_ exanpl e,

pi ctled above a rpacenate,
pructiites | \la~gnad, tNH21b:

1-106 1-107 1-108
O o NH2 o NH2
F3C O F O OMe F3C
CFa
I-111 I-112
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are contenpl ated and included herein. [0049] It wll
be appreciated that for each enantioner disclosed in
waawba16iss above, the opposite enantioner is PCT/US2006/015208
contenpl ated and i ncl uded herein. For exanple, for
ounds 1-36 _and 1-57 depikted above as arsingle

eUZﬁtof 1 B2006NM16165 0y, ~NH2

0 I n add| , for each ensa Q
able 1, above, fthe racenate of compound ils, al so
@¥at enpl at ed and i ncl uded herelnEP¥or exanpl e, oF

Genpounds 1-36 amd 1-57 depi ct @kéabove as a sﬂﬂgle
. enantioper, their r gcenat s of s

thhodsFof PYOVIdIMQ)t e Presemy;

onpounds the presg i nventio
et hodsg kfrawn to one gr di nary
for |nstance Iby (i) alkylation of @ conpound HNR3R4
as gl ating agqg; a conmpoppgd of the forumd a X
FIuRl)YI Héno4 AR (CH)mY X where Yis a
Gr 2 . -0 (ii) reduction of a
‘l‘l DNIHQ( LI .- NH2

[0048] It will be appreciated that for each racemic compound disclosed in Table 1, above,
both enantiomers are separately contemplated and included herein. For example, for

compound I-1 depicted above as a racemate, each of its enantiomers of structures I-1a and I-

1b:
O 0 NH2 O 0 "/,/NHZ
Cl ! Cl O
I-1a I-1b
are contemplated and included herein.
[0049] It will be appreciated that for each enantiomer disclosed in Table 1, above, the

opposite enantiomer is contemplated and included herein. For example, for compounds 1-36

and I-57 depicted above as a single enantiomer, their opposite enantiomers of structures I-
36a and I-57a:
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O Ar R (CH2)m N3 Xa; or (iii) c"hiPrtina n
r.mmrnind having the fornmula Xo Page 21 of 151 WD
WQ®6116163 65 PCT/ US2006/ 015208 (R1)Y | (CH2) nPREUS2066/015208
rR2 (CH2)mN A\ Rb Xb where Ra is selected from
R3 and a renoveabl e nonoval ent orotectlng group whil st
Ro is a renoye s tonoval ent ke g group or Ra
ﬁ a dival oteﬁﬁlng group
't m do) to Z to renove
the protecging L gr@up(s); and, ci sigled a resultant
conpound havi ormula I is conv ed into a
phar maceuti ca
particul ar the conpounds may be prepared by nethods
illustrated in Schene 1-17, bel ow X@ ess ot herw se
noted, all vari d0as are as defined™4dBove and in
scri bed above and herein.
med%%%%ﬁ%ﬁ?%%ﬂaﬁﬁ%%@%ﬁgﬁ %ﬁichronene derivatives of
[00507 or N additdorffort dueh phaéimier idivekned tnTatde @, ghowpathe dacesate of that
illustrated in Sc eme 1, below., Uyl ess othe W se not
compppd %ﬁawoabcrrg%mlala@ d uavém?erﬁléefr%o?@r CXgIRRIF£ 108 apmoundesdl-“ and
R,
157 AR RRUEL b Mgl ol lRRTARHRNS TS les 1 and 17
partner, such as aryl boronic ackd J [

catal yst undep-H c. conditions af
derivative (2

tetrakis(tri pheffyrphos
suitabl e seurce _sugh as trans-
di chl or obi s(t -toI yl phosphi ne) paltfadium (11). The
normal choi cessfor the reaction base are sodium or
pot assi um car bonate, cesium or potai% gn1f|uoride or
pot assi um phos&ﬁﬁi’( e, and the sol vent’€hoi ces incl ude

tetr di et hyl ene gl ycol di nethyl
are alé? RET e ?eg éncéu#egl)i%eeﬁfé Di spl acenent of the

tosylate | eavi ng group in (2) with a nonoal kyl am ne or
di al kyl am ne affords a conpound_of fornmula la. The

3.t dakrer B e hedant Pész@éwgé@e Pfr?saﬂw"ww@ apr otic
[00513OI veq lpﬁﬂl?dsu&' tpg )g?éé%nﬂ%eﬂtfomlﬁf}ﬂbé Pre@ it YEE® H'§ ﬁﬁbwn to one

sul e at tenperature i ng
of ordmmmskél’m&haanurfer instah &) b,

(i) alkylation of a compound HNR®R* with, as alkylating agent, a compound of the formula X

he iaryl
Nﬁbrnally

Ry (CHg)n

where Y is a leaving group, e.g. -OTs :

(ii) reduction of a compound Xa

RY— (CHg)n

()
Xa; or

(iii) enbiectine a comnonnd having the formula Xb
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Page 22 of 151 WD 2006/ 116165 PCT/ US2006/ 015208
Scheme 1 OH (Rl)y Ar-B. H(Rl)y i OR2 (CH2)m OTs Pd
we@awaliygss 0 R2 (CH2)mOls r X Ar | (X = OIf , P@G/YSR06/015208
RSRANH (R1 )Y R3/ 0 R2 (CH2)mN. Ar R4 la [0053]
Al'ternatively, the tosylate (2) can be converted to
on treatnent wth sodium azide, and
azli de redyged to amne with a suitable reducing
tri phenyl phosphi ne in tetrahydrofuran
cqypo ounds of formula la, wherein

and [wat & f e
R3 Ahd R4 Bre Hy rogen, \féheme 2. Schene 2 (R1)v\\

NaN3 3 14-1 O R2 (CH2) m bOF€2(CH2)mOTs Ar Ar 2 3
(RIPPh3 )vl R3 (CH2)m N.R®® THF, H2O Ar 0 R2 | a
[ 0054] Xthe internedi ate tosylates (1), wherein X IS
OIf , can be prepared as |IIustrated|n Schene b .
where)R {5 gglactedcliom R oandah rempyes .ra@l&v?leghbr@tqcflag @aoup whilst R” is a

remm?ﬁag%d g“%é‘éﬁ%%ﬁng GEene ( gl)%% sﬁhs u nolé)(ﬂ)RbWt(%‘é% It%lg‘%gr %Sdlvalent
protec(tﬁl)g group r(e@t nNRPvabbimgaplﬁhdiﬁnndb)m@dreairﬁey]lt ito mhmah aghe protecting
aroun) S SR S A BRSPS o «
e AT R BITRINERA 0 S h ot
methods illustrated in Scheme 1-17, below. Unless otherwise noted, all variables are as
defined above and in classes and subclasses described above and herein.

[0052] The chroman and 2H-chromene derivatives of formula Ia of the present invention
are prepared as illustrated in Scheme 1, below. Unless otherwise noted the variables are as
defined above. Specifically, Suzuki coupling of the appropriately substituted bromide or
triflate (1) with a suitable coupling partner, such as arylboronic acids, using a palladium
catalyst under basic conditions affords the biaryl derivative (2). The source of palladium is
normally tetrakis(triphenylphosphine) palladium (0) or another suitable source such as trans-
dichlorobis(tri-o-tolylphosphine)palladium (II). The normal choices for the reaction base are
sodium or potassium carbonate, cesium or potassium fluoride or potassium phosphate, and
the solvent choices include tetrahydrofuran, dioxane, ethylene glycol dimethyl ether, water
and toluene. Displacement of the tosylate leaving group in (2) with a monoalkylamine or
dialkylamine affords a compound of formula Ia. The reaction can be executed in a suitable

aprotic solvent including but not limited to tetrahydrofuran or dimethyl sulfoxide at

temperatures ranging from room temperature to 100 °C.
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ruthenium (I1V) dichloride (Schwab, P. et al. Journal
of the Anerican Chem cal Society 1996, Page 23 of 151
wODdRA0863116165 PCT/ US2006/ 015208 118, 100) tePCHUSM®06/015208
2H chronene derivative (8). Hydrogenation of the
doubl e bond of the 2H chronene derivative (8) in the
M&sence of a netal catalyst (gi ves the chroman
derivative (9). Suitable met@fl catal ysts include
a(:Rh)adl um on acti vat ed caffiok pl atghum (1) oxi de or
i num on car bon ag'd t he ’h cat al yst
Is defe ntion the substitoemnts™on
ring. HipHoler F?ér? pridsatatysion (9) i cI%eRzéﬁHiérn OTs
treat ma’ﬁt with iodotrinethylsilane in d'hal ogenated
sol vent suygh @§, & 2- di chl oroet hane to gi ve phenol
(10). The phenol (10) is reacted with
trifluoromethanesul fonic anhydride in the presence of
a base such as pyridine or N, N-diisopropylethylam ne
to giygahe teiflate (1), wherein R2 is hydrogen, X
is O'I'ﬁ?l aﬂg t“?&‘b a singl e_bond. Schene 3
S TR ) ttig PhBPCH36r (R1)y\\ | OH 6
(Rl)yl Ofs  OH n-BuL? @ PPh3 O (CH2)m g OMe
Ov OV 4 5 7 Ru Aat al yst (R”)§ H2, catalyst (R)y~
ring cl osing mstathe3|£a (CH2)mOTs I O (CH2) mOls
O O 8 9 TMSI (Rl)y Tf20(RI)y9'O O (CH2)m Ors Rz
[0053] CHZAMe @R vad the tqsy(am(a Cif) bf 0055 tedia therraidev(@),on tradament with

d wh d
sodiugCaFaEp ipZgFe 38R Riiietalop g™ Sifhoet Bt uifagalint such as
trlphéﬁfygﬁloé’;ﬁuﬁ inX6tkaE oF0RAE/ahd BEl tE@ﬁbMﬂﬁfuﬂ&@@pﬁmuh 134 wherein

eme 4 (R1)y allyl bromde (Rl)y Caisen (R1
andR re hydrogen gchemey (RL)y (RL)y /

Scheme 2
1 R1
(R )yl\\ N NaN3 ( )y\\ N
= > P
r2 (CH2)n=OTs 0”2 (CH2)m=N3
Ar Ar
2 3
(RY), N 3
PPh, l\\ N R
> NP ot Chan N
THF, H,0
y 112 Ar R
Ja

[0054] The intermediate tosylates (1), wherein X is OTf, can be prepared as illustrated in
Scheme 3. Wittig  reaction of an appropriately substituted 2-hydroxy-3-
methoxybenzaldehyde (4) with a phosphorus ylid gives an alkene (5). Mitsunobu
ctherification of (5) on treatment with a substituted allylic alcohol (6), diethyl
azodicarboxylate and triphenylphosphine affords diene (7). The diene (7) is then subjected to
a ring closing metathesis reaction on treatment with bis(tricyclohexylphosphine)benzylidine

ruthenium (IV) dichloride (Schwab, P. et al. Journal of the American Chemical Society 1996,
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kr~ O~/ OH Br Br Br 11 12 13 (R1)v~\ (CHZ)m COTs
(R1)yCl 2Pd(CH3CN)2 OHg / OIs OH O '(CH) Br

workdsanaby Br R2 2 "' 14 15(R2 H 0L 16 R2 FEIT/USZOO6/015208
catalyst (Rl)y TsC (Rl)y I / OHd/ MOTs

Rz ( Br Br 17 15 I,k :

118, 109)Epsgive @Heﬁ“?mﬁ%ﬁiﬁ_’im(‘}@ﬁ%&( %@Ff%&h%{‘ ‘?f e gwl? o8 pl fpe 24

chromel?lg g@h&*a‘%w 38} Ethe ?Fe%&%(‘(ff a0hetal Sdtdlia @1‘&8 has ehlsmh chﬁvatlve 9).
pot assi um car bonate to give %fV

Su1tabl€| aetale natab'ansrmn@dcrmaﬂladiﬂm( op)actifatgd rcgfhog,(, inum (IV) oxide or

sulﬁde(é);}) hlB‘ki)l?(’)lId{nlrftg, &eh o\é%ncgf ﬁ%{égﬂ ?ssdei; ééllh f “substituents on the

aromatflengat | Vige( %@thylﬂéﬁleﬂ Op&h@t bOﬁld(9)n if 1&>a\resl on treatment with

I sonerized to give in which th bIe bond i,s
iodotrimethytsipmeiat a bﬁogﬁfla‘f?dtsﬁié’ea? e do4- filﬁgl %18 & Yreplienol (10).

The phgt 1%125@)65 g'%%c Y%t? Q@E%?ﬂfglﬁ% algl%}dléfin the presence of a base

such aM pysidabdr eV, hNFdlfsbp‘l@pyleﬁlme(lattg) give tthe dtiffeiet (Wi tvheggin R is

substituted allylic alcq di et hyl
hydrogﬁlz,c?élF%@TBMT”tr@’rﬁ??étstar9f“|’bé1%h§‘i‘%hosph| ne affords diene

(15), wherein R2 is hydrogen. Alternatively,

treatnment of phenol (14) with a substituted
Schem¥3nyl oxi rane (16) in the presence of a suitable

pal | adi um cat al yst, such as

tetraki s(tri phenyl phosph| ne) MHHW&Q) will give
the diene ) (Gou12 %t Tal ._Jou q’s of| t he
)"

®"y Chentaal ans 1 9802 49 nt
\f he a_ﬁﬁgﬁﬁﬂ-}wlth toJ—Heﬁes-u-I—f—e-nyI hllor iide in

presenceBsf a suit eOH bas@EsRICRNas pyrY difie @GHam™OTs
NomdH di i sopropyl et hyl amdMee gi ves the tosyl at@g 15),
wherein R2 is C 3 alkyl and mis 1. Page 25 of ;151 WO
20b6/ 116165 PCT/ US2006/ 015208

1
Ru catalyst (R )y\\ \ Hg catalyst (R )yl\\
ring closing metathesns ij\ (CHy)m-OTs Z 0" N(CHy)y-OTs
OMe
9
! R
wst B T,0 Rl
— | —_— P
7 (CH2)m~OTs O g2 (CHo)y=OTs
OH X
10 ' 1(Rz=H)

[0055] Alternatively, the intermediate tosylate (1), wherein X is bromide, can be prepared

as illustrated in Scheme 4 and Scheme 5.
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[0057] As illustrated in Schene 5, subjecting diene
(15) to aring closing netathesis reaction on
woe@atinass Wi th bi s(tricycl ohexyl phosphi ne) benegt/Us00€015208

ruthenium (1V) dichloride gives 2H chronene

derivative (18). Hydrogenation of the double bond of
Schemed 2H- chromene derivative (18) without reduction of

t hg,naryl brom . de. an achleved usj a spint abl e

A a)I? O i @‘3 (1) A% é#)i, ~

pl ati L9 giveachro t|ve of for %rl

wherei i - represents a sipgle bond and X is brgm

Scheme 5 (R1)y\\ Ru catalyst (Rl)yl OIs cl~ 2 (

CH m OTY ring-closing metdhesis 02 (CH2)mO B Br R

18 15 (R1) Y H2\ LLMOIs Pt catalyst OR2 (CH2)m X

I (X= Br) [0058] Alternatively, the internediate

8-aryl chromar@R@r 8-aryl -2 (SHenzOTs nt@{rredl al es (2)

canlhgcHewpar e I\a I Y Ustrat iy Schene 6)

( RB—Re>€at a of{RL) ¥A—6-2—(CH2)m-CTs 1 igr?és

metathesis O CH QJs ~ R2 ( 2) MitstnobAr 19 20 2?% 2hm

)y~ Pt catal yst 152 (CH2) m OTs  Ar

15 (RZ=H)
0
L.S(\ 16
R2
Pd catalyst
1 |
(R )yl\\ /ﬁ/ TsCl
OTs
= OH -
O R2 CHZ)m
Br
17 15 (R2 = Cq.3 alkyl, m = 1)

[0056] The substituted 2-bromophenol (11) is alkylated with allyl bromide in the
presence of a suitable base such as sodium hydride or potassium carbonate to give (12).
Claisen rearrangement of (12) in a refluxing high-boiling point solvent such as 1-methyl-2-
pyrrolidinone or ethylene glycol gives phenol derivative (13). The double bond in (13) is
isomerized to give (14), in which the double bond is in conjugation with the aromatic ring, on
treatment with a suitable palladium catalyst such as bis(acetonitrile) palladium (II) dichloride.
Mitsunobu etherification of (14) on treatment with a substituted allylic alcohol (6), diethyl
azodicarboxylate and triphenylphosphine affords diene (15), wherein R* is hydrogen.
Alternatively, treatment of phenol (14) with a substituted vinyloxirane (16) in the presence of
a suitable palladium catalyst, such as tetrakis(triphenylphosphine) palladium (0), will give the
diene (17) (Goujon, J-Y. et al. Journal of the Chemical Society Perkin Trans 1 2002, 496).
Treatment of the alcohol (17) with p-toluenesulfonyl chloride in the presence of a suitable
base such as pyridine or N, N-diisopropylethylamine gives the tosylate (15), wherein R? is C;.
3 alkyl and mis 1.
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[0059] Diene (19) is subjected to a ring closing
woredoatiihaed s reaction on treatnment with PCT/US2006/015208

bi s(tricycl ohexyl phosphi ne) benzyl i di ne ruthenium (1V)

10057114y o GUHETA MO PORHE: AR B REr Br (Lo ZErof hoeing, motthesis
reac‘noﬂ%‘h't @AlhMe v&x@%m&ﬁ&&cl&ﬁxﬂﬁﬂés@hﬁﬁ)ﬁeﬁtﬁ@h@ Sithiehaunh €IV) dichloride

al yst such as plati num (1V) oxide_ or sulfj

gives w-ahnomme eriyitive (18 eHpdroasnation f thedquble hond o d’%&ﬂ% A& ¢romene
; atalys
vy G TR e RS FERSE H rems

such ab maﬁﬁmﬁmwy oxidSehenddd pRtiym (tRigjve' a ¢Rbingn deriydtive of formula 1,
brom de BBr3 (]Vb Pd catalyst (J\d/%()ﬂ HO' B, OH Ar Ar
whereip =2 peppeseniRe spele g AW |y bromi de ( )y
Caisen ( )y\\ ~OH base O- Ar Ar 24 25 */ (CH2)m OTs
Sche Jv~\ i TOH6 (RL)y~\ I / OH Mtsunobu O R2
-——m(ggtl—mmOTs Ar Ar 26 19 (RR=H O L 16 R2 Pd
catal yst (R)yV'" |/ TsC (Rl)y~\ RZ2 OR2 (CHz) m OTs
IP7 19 (R2 = Cl_3Rralkuhst m= 1) R

( y \
X Z - X
I\ ~OTs ring-closing metathesis } | Z ~OTS
(CHz)m g-closing 0712 (CH2)m
Br Br
18
15
Ry
Ha XS
> | _OTs
Z
Pt catalyst o] R2 (CH2)m
X
1 (X = Br)
[0058] Alternatively, the intermediate 8-arylchroman or 8-aryl-2H-chromene
intermediates (2) can be prepared as illustrated in Scheme 6.
Scheme 6
(RYy Ry
\ N y Ru catalyst \ NN
R2 (CH)y-OTs ring closing metathe31s Z o () >(CHa)m-OTs
Ar Ar
19 20
1
H2 (R )y\ \ \\\
> | P
Pt catalyst o) R2 (CH2),~OTs
Ar

2
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[0061] Suzuki coupling of 2-methoxyphenyl boronic acids
(21) with different aryl halides using a palladium
we 200al1ygs5 under basi c conditions affords ani soPE&I/US2006/015208
deri vatives (22). The source of palladiumis normally
etraki s(tri phenyl phosphi ne) pal |l adium (0) or another
[0059§;u| t]a@Fl@ (1 S@aygesu@pcgﬂ to 5 ring chpyiw meRilgsis reaction on treatment with

bls(tnc?c:aﬁ or X Qé]&?’ﬁ(ﬁ}lﬂg Clt%tlfeﬂﬁﬂﬁ a@VPﬂ dnl(é 18%11? ag' %%e (ff[f{-)chromene

derlveiﬁwpl(zm)l IHydbealaheﬁQﬂf rtl&ﬂdodb&?esbondSofsmélwﬁblﬁf)rrﬁﬁé as@vaum (20) can

carbonate, ce ssium fl uori de or paqtass
be aclAve e SUhla oL BRPRPARBIM U OFide BN Bl to give

L0 Ys
the cHORENGA D i?ﬁ?f%%l LR g B8 S 6y
[0060¢t heByrithes{sadanwiteimdsigato diche pbfownmhiew 1g|11\h3$raplie1m 8the3].
that can be alkylated with allyl bromide in the
Sche Erfsence of a suitable base to give allyl ether
ivatives (24). Caisen rearrangenent of (24) in a
wrefluxing high-boiling p0|nt sol vent such as

R ret hyl Ry et hyl |
ol ter Lol Bl DONE e yegfag%ﬁn,(zs)IE

I Sghepmveed tcbd%v\? (26) |n iaMe t he doubl e bon SOH
"(BIDB nj ugati on th the arematic ring, on treatngnt
is(acetonitrile) palladium (I11) dichloride ig
ref1'uxi ng di chl oronet hane. M“sunobu etherification b
(26) on treatnment with a substituted allylic al cohol
(6), diethyl azodi carboxylate and tri phenyl phosphi ne
affords diehg (19), wherein R2 i®\hhydrogen.
Adliyl@romedtsi vel y, eat msnt of qunenol (
substTtouted ng XK gne (16—t h
sui baabl e pal | adi unTcat al yst, such as
tetrakis(tri pheﬁyl hosphi ne) pal | adi uﬁ\r(O) will give
the diene (27) ( on, J-Y. et al. JourBal of the
Chem cal Society Perkin Trans 1 2002, 496). Treatnent

a CloPd(CH3CN),
nceof—a—»
Os‘_le C

of the al coh ?‘)Hz)antTh p-tol uepesul fonyl chloride
(R0 _the presence sui t ghe bask such as pyridine or
Nip< \PI sopr opqﬂ yl am' ne yp\ tHe tosylate (19),

An al ter natlve ?&ﬁ E%I Sag? co oufg?&Hcfsngbofnul 20??2)1

AlrI lustrated in Scheme 8 and Schene 9. Schene 8
Rl)y 26 Ru catalyst (R1) \'Il Pzz"9@¥Hying cl osing
metathesis OH 2 Ar RAr OR2 27 28 H2 Rl)y

LY 16
R2
Pd catalyst

¢
0 R2 (CH2)—OTs

27 19 (R? = Cq.3 alkyl, m = 1)

[0061] Suzuki coupling of 2-methoxyphenylboronic acids (21) with different aryl halides

using a palladium catalyst under basic conditions affords anisole derivatives (22). The source

of palladium is normally tetrakis(triphenylphosphine) palladium (0) or another suitable
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OH Pt catalyst OR2 Ar 29 Page 28 of 151 WO
2006/ 116165 PCT/ US2006/ 015208 [0063] Diene (27) is
wG@aiwprodiexl to a ring closing netathesis reactiPCI/U82006/015208

treatment with bis(tricyclohexylphosphine)benzylidine
chrone

soureg St 1 PO Lfh G P BRNSTPTRG o Ibr ol tiilyofhe reaction
base ib Q&laﬂ&%%gﬁﬂﬁ ARSonYfRL | e\éﬁm( oth@tim ?ﬁg}?& 61913/ Silsiii! Bbsphate,

a suitabl'e catal yst sut t1num e or
and theiselvergdinpludes trirahydrofirame dlbicmlec kthyhama glycrdlvdatnletl@l ether, water,

toluer%_?r?d L&Rﬁ'@egghemqjs @gmﬁg& o'ggg)e R}etl}yi(l R%l%@(lgﬁ%/)m)tg\bogn tribromide

gives B&Rﬂ)thiS_) Ry b alByﬁteBAwnIQalﬁ'l Beorhl ARG 6 IR AU A sﬁlt?blgbase to

)m N 32|aH-lr M t sunobu honol ogati o
give atlbré et;hﬁf 6%%’[1@% A c lmmeeamangﬂmmnt (03(634)\/mtmrefla15mgdngh—bo1hng

point ﬁléﬂ]\l&ﬁ,h%%ﬁ a{g Hle?“@? % )}{ygribgglcn%g? 6)6)?51}?{1% %lpfaol gives phenol derivative

(25). tThebdduplephasphi (25) (sTwoneeed To gt (26), id Qﬂﬁ@lﬁﬂﬂr&ﬁble bond is in
Letters 1 99, 40,, 7355) gives nitrile (31).
conjuggtion; ith &) arpmatigeripgy B elcaimeR veth W@(@@W@Eﬁ)nmlh@um II)

|
dlCth@l}(}g el Yégﬁlrxé éflﬂgrotgéegﬂéh’@e 2[8[(1: ﬁﬁu%the?ﬂfbat?a* c?Ji’ (‘?ﬁj ﬁn freatment with
a subﬁymed ddlyliReadecdiol (@), dasthylasdodivathoanlagi ved ttﬂﬂl&ng?l;imqﬂmﬁbs affords
er e mis

diene 8oy ¥ Sy diPEED B B abe! Hinol@e) pitye sbstinted

vinyloikfigndr Q%ntm' P[H@mpké%@ncear@f P Rtk ABalddittst 'BaBflt, Nuch as
Schene 10. Schene
tetrakis(triphenylphosphine) palladlum (0), will give the diene (27) (Goujon, J-Y. et al.

Journal of the Chemical Society Perkin Trans 1 2002, 496). Treatment of the alcohol 27)

with p-toluenesulfonyl chloride in the presence of a suitable base such as pyridine or N, N-

diisopropylethylamine gives the tosylate (19), wherein R* = Cy.3 alkyl and m is 1, Scheme 7.
[0062] An alternative synthesis of compounds of formula (Ia) is illustrated in Scheme 8

and Scheme 9,

Scheme 8
R? 1
ROy Ru catalyst (R%y
> \I\ S
ring closing metathesis = OH
0 R2
Ar
27 28
(R
H2 y\l\
> H
Pt catalyst & 0 R2 o

Ar
29
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(R1) vI\V - - RBRANH(R1vi \ / RR Ar R (CH2 -OTs
Ar OR2 (CH2 , -N, R4 33 Ib [0066] D splacenent of
w0 b@etiogyd at e | eaving group in (33) with a PCT/US2006/015208
nmonoal kyl am ne or dial kyl ami ne affords a conpound of
[0063]f or mibge (A7) iJBebjeaed té anigaciobiag axaathbas réactian Sui tkcabhent with
e 29 of 151 WD 2006/ 116165 PCT/ US2006/ 015208
bls(tn% ohexyphesphingibenzdiding suthenm, 41V dighieaifler ¢ give 2H-chromene
y I fq
oertva % L IR pCHESIN, Sl RN oo B ) co
be ach{dRke) ysing aNaltiblé Rit)tl)yst stich B2 plathizh (1\OTexidy oRAlfideidiMBum to give

PPh3 R3 THF, H20 Ar R2 (CH2-N R4
the Ch‘ioﬂlan[%ﬁ‘g‘?t}veil&&?sﬁ%‘?m%gl y, a tosylate (33) can be

converted to azide (34), on treatnment with sodium
azide, and the azide reduced to amne with a suitable
SchemedHuci ng agent such as triphenyl phosphine in
tetrahydrofuran gl \g&ger to give the conmpounds of
(R1)forrrul a Ib, wherepq R3 and R4raye hydrogen, Sche
68] Synt heS|s of the |nter * ; WE@IS')"
ed in Schene 12. Schboe RCNY\ ' Ru

P tosyl at

i
ﬁé{aléa? (RL)y NHPUOB R2 (CH2) m rilng-cRbsi ng
athesis O Ar Ar R2 (CH2) m OTs 2536 H2, Pt
catalapst (Rl)y is CH2-CH2 1 31
<R1)y\\ N o R3R*NH (R1)y\\
POt SO G U
0 H . 01> (CH)m=N
Ar R2 Reducing agent Ar R2 '\ 2m "
32 Ia

[0064] Mitsunobu homologation of the chroman or 2H-chromene alcohol (30) with
acetone cyanohydrin in the presence of N,N,N’,N’-tetramethylazodicarboxamide and
tributylphosphine (Tsunoda, T. et al. Tetrahedron Letters 1999, 40, 7355) gives nitrile (31).
The nitrile (31) may be reduced to give the corresponding aldehyde (32) on treatment with a
suitable metal hydride reducing agent, such as diisobutylaluminium hydride. Reductive
amination then gives the compounds of formula 1a, wherein m is 2.

[0065] The 2,3,4,5-tetrahydro-benzo[bJoxepine derivatives (Ib) of the present invention

are prepared as illustrated in Scheme 10.

Scheme 10
1 1
(R )y|\\ ROR“NH R )yl\\
P o - P o R3
Ar Rr2 (CHmOTs Ar R? (CHz')'nTN.R4
33 Ib

[0066] Displacement of the tosylate leaving group in (33) with a monoalkylamine or

dialkylamine affords a compound of formula Ib. The reaction can be executed in a suitable
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or (MeCN)2PdCl 2 Ar R2 (CH2)m OTIs is CH=CH 33 [0069]
Diene (35) is subjected to a ring closing netathesis
WO e@etiians on treatnment with PCT/US2006/015208
bi s(tricycl ohexyl phosphi ne) benzyl i di ne ruthenium (1V)
dichloride to give 2H chromene derivative (36). .
aprotigty gyl veyé niseiudingobut et diwitdde th opttatvidrafiean? pir cdimothyhesulfoxide at

o ' :
emp SRy 638 ER 00805k g & sui table

catal yst such as platinum (1V) oxide or sulfided

platinumto give the chroman derivative (33), wherein

S—Chﬂ-rr‘—e—ll—bpresents a single bond, Schene 12. |sonerization
OER1 he doubl e bond can be achi eved by Eﬁgﬁat ment of 36
W { "0y obi s(acet oni tMaNse) pal | adi um =
[ met hyl ene chtortde—to—gdrve the l@
erein - represents a doulyl edop
ScheneAl2.Rq "(DT\?%ﬁnt hesis of the diene (38) ir? q"ﬁm_NC*
illustrated in Scheme 13. Schene 13 (R1)Y ( m OT's
(Rl)y / VOHOHOR (CH2)m Ols Ar M tsunobu 25 35
(RR=H 016 R2 Pd catalyst (RL)y\\ TsCl (RL)Y\ O
2OH/ OR (CH2)mOIrs Ar Ar 37 35 (R2 = C1.3 al kyl,

m= 1) [0071] (A"} obu—et herification of (25) on
trefﬂ)ﬁent with ayslhb itied allylic al cohol (6),
dierhy—=aZodi carb and trRphenyl phosphi ne

afHm; Hso di ene (35), ,WherqCAR2Ni s hydr ogen.
Al ternatively, treatne of pherbl (25) with a
substituted vinyl oxirabt® (16) in the presence of a
sui tabl e pal | adi um cat al yst, such as
[0067] et rakdéradtivelyn etvglipteo@Bhicire be Rahvattidum {zje, (34),| dn geatment with

. the.  diene (37)..(Goujon, J-Y. et al. Journal of the
sodiurgy, azide, aanzisg{(@i g%g}é p@cﬁ{gpqll g appige 1ng(ﬁ2’su1&a§)éf) reducing agent such as

triphenylphosphine in tetrahydrofuran and water to give the compounds of formula Ib,

wherein R? and R* are hydrogen, Scheme 11.
[0068] Synthesis of the intermediate tosylate (33) is illustrated in Scheme 12.

Scheme 12
& 1
R! Ru catalyst (RY)
( )y\\ 7 Y . N \
| OTs ) - > |
Z " ring-closing metathesis Z
0" g2 (CHa2)m
35 36

Ho, Pt catalyst (R1)y
== is CH2~CH2 \\ ==

or o % o
(MeCN),PdCl, Ar  RZ (CHp)m-OTs
=== is CH=CH 33

[0069] Diene (35) is subjected to a ring closing metathesis reaction on treatment with
bis(tricyclohexylphosphine)benzylidine ruthenium (IV) dichloride to give 2H-chromene

derivative (36). Hvdrogenation of the double bond of the 2 H-chromene derivative (36) can
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Treatment of the al cohol (37) with p-toluenesulfonyl
chloride in the presence of a suitable base such as
w@eosdidies or N, N-diisopropyl ethyl am ne gi ves PEEUS2006/015208
tosylate (35), wherein R2 = O _ 3 alkyl and mis 1,
Schenme 13. [0072] Schene 14, below, depicts an . _
be ackipvashysing & suitableraathlyss sughraspaating d¥psideds selfided platinum to give

o AR R YT O RIS Bk BRRE SHGHE B pameration
of {HBl) dulkle 1béhd cycl czat iy (dohieyed Ybpddirddi@enty\ Af A3k with
| A OH CONVO COOH S-2 0 COoH

... 2. removal _of Ra |l /[ | i ) .
dichlqrpbig(acetenigilpaydivmt @D dn rijering aralylens clderids ® give the chroman

: rRge .0Nn_a i ' educti on and
ety e et o SRl on (RD) yca
[0070] O Synthd3BoOfFabdiend(35CENHAstGAtel i SchHIE D E S-6

i ntroduction of a coupling group C& (R1)yTfA (Rl)y
(R1)y (R)z i GL B NHz salt formation j ONHzZ-HX 1 0O
Scherfe N PGz Cp2- Csp2 coupling S.g and CGA am ne

deprotection (RX)z (Rx)z IlHX S-7 wherein each z is
=

0:.5. (CHg)y—OTs
(R") 7 2/m R
G agEue Tl '
Z>0oH > Z >0 1> (CHIn-0Ts
Ar Mitsunobu Ar
25 35 (R?=H)
0
L 16
RZ
Pd catalyst
Z 1 Z
R? R
L —— LS
Z>o (> OH 2o 15 (CHInOTs
Ar Ar
37 35 (R2=Cyz alkyl, m= 1)

[0071] Mitsunobu etherification of (25) on treatment with a substituted allylic alcohol (6),
diethyl azodicarboxylate and triphenylphosphine affords diene (35), wherein R* is hydrogen.
Alternatively, treatment of phenol (25) with a substituted vinyloxirane (16) in the presence of
a suitable palladium catalyst, such as tetrakis(triphenylphosphine) palladium (0), will give the
diene (37) (Goujon, J-Y. et al. Journal of the Chemical Society Perkin Trans 1 2002, 496).
Treatment of the alcohol (37) with p-toluenesulfonyl chloride in the presence of a suitable
base such as pyridine or N, N-diisopropylethylamine gives the tosylate (35), wherein R? = C,.
3 alkyl and m is 1, Scheme 13.

[0072] Scheme 14, below, depicts an alternative method for preparing compounds of the

present invention.
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[0073] In step S 1 a conpound of formula His allowed
to react via conjugate addition wth a conpound of
wo oooai@ed, foll ow ng which the Ra groups are PENDY®A6/015208
to afford the product of fornula G as depicted in
Schene 15, below. One of ordinary skill in the art
Scherpg 14 appreciate that a wde variety of reaction

® 1)ycondl ti ofppriTAY) DR ENP! oyRe)(yJI tQcPromote this
ansf or Eatl on,addtibrer ef ef o & W He var icgtiziorof KR@%
®qd| ti o| S are. gRvi.szoned; @be enerally, Mar%
gd fhced®®@Rgani ¢ Cheni stry:” REalPPbns, SRechani si6, 0 aledoH
ructurd, M B. %%rith and $ Mrch, 5th Edition,F
John Wley & Sons, 2001 and Conprehenswe OQ@;ﬂ
Transformaions, R C. Larock, 2nd Edition, 2t || ey
& Sons, 1999. For exanpl e, the conj ugat e,yda,geq;t,tnla,{’a’ S-3

step may be run in the presence or absence ofrsgithgse,
and with or wTHSHE™ herﬂ;l ng. In certain enmbodjnerts,

onjdigat e ddeteionn in the Ern@sencé“o(
@ﬁ:}n dr oxi sodi@\/jl
0~ “COOH
E

(RYy

|

sitg, carbonate, potag
hydr gxi dg& tet rz§E§utyI amoni ug)qxh)?a%%m de‘34
benzyl t ri met hyl anmoni um hydr oxi de
g.@lEhhﬁlmbﬁaﬂZy| anmoni um hydr oxi de, 1,1, 3, 3-
t et ARy guantdi ne,
1, 8-di azabi ¢ @5 4. Olrypdec- 7- ene, R,

Ry t hyl.nor fHotlae,  dii gQpropyl et hyl anine, (¥
|4 tran%(t hyLet hyl eBedi ani me? gyt n&! ©ragton 7
gPet "Ry P& feCsdomvleer t ai A enbodi ment i’s the reaction
s

®s garri ed Q,Hlde,ﬁ&ct@n suRraBlle frEdI um ui R el medi um

is a solvent or a solvent mixture that, in ‘HX

combi nation with the combined reacti ng partners and
whereBe@Rh 335 0fs. 151 WO 2006/ 116165 PCT/ US2006/ 015208

reagents, facilitates the progress of the reaction

t her ebetween. The suitable soI vent may solubilize one

r nRre.of (the react,i ent alternatiyvely
0073 et SanaRe ySSmRat it plovecd oo atige nepibie b eddition
with Deempsundosefodhulan® folaingOnhica RO R NHrSupsS&E removed to afford the

eneral ly, March 2001 In certain enbodl ments the

PrOdu%&f@‘ﬁ@u g (Garss epigigeliip Acheme Uh telovaxOas of ofdindrg Sblllﬂendihe art will
TN T R R -
transfaomtian etheneﬁnp lao;mylb vagey af eeacdbﬂebﬂfdiﬁ&w dre@heSioned; see generally,

I I
o R P ok il Koty S, .. S

d IN-NIBich Istmmmc!d n t
o N- et hy yrroli di JLr:oe}:m ﬁ?% ugrdedg t Ogrle%?d ([’ompreﬁenszve Organic
Vg f'anSfemwnmit €. Lh@ck,e&“StEchnon,sI ohn dﬁdayct&e@oas 1999peFat enadsple, the
. t n_around 25 about 110, T t
confughf BRI Moy B2 ri g AP nes i ibednet o4 CaFoAd Y38 of withou
heating.n [0 t&€4in eMBOINTEREY She Mﬁlgﬁ fORIdMER! 18 rasl jéHeCiﬁedeﬁce of potassium
carried out accordlng to e procedures outl I n
carbongien e gefassiung, hydroxgee nsoddes . hy@@mldeq7tetmh@11an®@nuthydrox1de

benzyl%m%gﬁh%cwnﬁfdr%?g] ﬁéﬁ%gggnzy%gmc@y "Rydigdst | 1,1,3,3-

tetramétayiglibeding,  P. Msdlazablo@bb[ﬁ 40988ecA%neS77, Nam@thylmorpholine,
ri.ce, British Patent No. 1262078,

dusopr(opyfggr n%g:tratilgg)g?et hydenediming pyridine, or triethylamine. In certain

embodiments, the reaction is carried out in a suitable medium. A suitable medium is a

solvent or a solvent mixture that, in combination with the combined reacting partners and
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(R1)x COCRS conjugate (R), RaOOC a (R ),~ HOOC
addition renmoval of Ra AlIll | a 11 OH + COORa 0 COOR
wO200@0005 H J G [0074] At step S-2, a conmpouneCDiIS2006/015208
formula Gis cyclized to afford a conpound of fornula
reagent%: m?af‘]c&f R Eﬂo@?&rsé' ofkhd lredchod MEeratickwidn. | The GaEabIE &olvent may
’ha ere are a wde variety of reaction conditions
solubllﬂzdﬂ ahe ommotreofstp Irezapedn tonpyashisz er, @Bm@@m the syitablagodvent may

facilitatg rﬂ?? §$§rygfg§5§ gg gna \gﬁ ér}ecgg%% tﬁq\ée Of C cgﬂegﬁﬁ a@q_ %@ner&lly, March
2001).( 18 L@}ain dnibde@hb@l Ahe PROs "fﬁtﬁhf@rm&ﬁtﬁl Byfohi inadxicess éfSthe phenol
pronoted by treating a conpound of fonula G wth a

reagents (eoradsbendingnée eformalad Higx ighenyly eard sdipraey ganisole, acetone,

v USFSETLIG) B Ay PPBRBRCT et B e e

toluene§ Niwaked s Ulifisapicpyletitdampine) stiictlonaminea n}iyrldme N-methylmorpholine,

acetonlggg,géggéeglp@frg]ﬁf% d{yg)al%q?%gqhg%g g’n othpr %I}}S%g]l‘néi’ltos qgf': reaction is

conducPe%ioﬁp Q%Hecraﬁ?&t Reiviien iﬁjgﬁﬁp har ug hid Ca.'Bbﬁ’tr i1de.°C. In yet other

hor pentachl or , acetyl chloride, or acetic
embodmdmysql rthelercadtion of cmrduictadr%yc gikid 25n°C. heIraIOEhﬁm ¢mbodiments, the
recqgnj ze that SolTe the conditigns de cr
conugf G 1 CARSCOTHIGI oo T SO S Qe By idann. S.
Chem. Bbt. 490,07 4N ULT ARERAAVIC XC ki czzamdmwlaheyﬁtmwm ber Cairns, H. et al.
embodi ment, the reaction is conducted with ace tyI

J. MedcGham.i 982045, %88 s¥toersesdylv&and Frisligtl) |§. Aushdy Chem. 1995, 48, 677,

errbodl 10} 121}%]825
and Flt@&%“ﬂg %IS‘H 1%5@%‘ IP?%@ |I\II?>OZ a?‘igzoor]?%i % con d%?
descri bed in Ruhemann (1900), Gudi (1969), Cairns
(1972), Stoerner (1995), or Fitzmaurice, C. et al.
Ch_mlsﬂ_ﬁtlsh Patent No. 1262078, (filed 24 May, 1968).
: [ 0075] cddr= St emjuSte3, d of formula F g8, redyced
g 0 fo$rd a ctffbund o%gggiméi E.emexsee’ g or%@y
lAskill Yn the art will at conpounds OO
“r 8¢ mul RE, D, C A and I cont ain a
Hster eogkni c car bon. Accor dingly, this invention

[0074]6”0%&?%%9?? ‘éaa‘é%npblﬁfél' yi @d%ﬁlulae @ﬁ'i’é "E&éﬂ;z’éd ab mcﬁlﬂ&ﬁpound of

formulaiBt Gnesoftdrdineny skilVin It art ’smngb@gltZ@rfé@tclhem wala wisreaiety of

[ d for for
reactlogcqqgﬁ]glogﬁ%alt tcarwa: 1 mioyggptp &Sye IDIé ee%ow%otpd%o)f(‘ t?gr(rflneds:,lé & thé}efore a
wide vBRSHIJrRIBARI0RS ateh@SBioreal §8¢l @peRlle, RREdS $20013 agd IIJafdmRC(l999)
in & ther enantioner via the present invention.

In certame@nbcwbmentﬁ,, thetryclization is dremetd rbéfrm%mw préo@f fomula G
with a nsg blg %nﬁ%té)qe Q&&C@g%pﬂaﬁ? %[;I s italqe @1{&% SQIﬁﬁc phosphorlc

east e prepar
polyp}ﬁﬁfﬂmﬂllcn”e Rdcshankfidfongy, TEEatalesn otreagehat (E&@/Mem&l)o rm‘hlorosulfomc

makes up at | east of the prepa i on,
campherspHenifoAnd P-mélr?éle%“% adn B RRbodirefsa sfpsiorengents arc
t r
oo 3 RGN 1, 0 s i s

pentachiogidey adetyd nchilsriden @r afcetich enlgdaide.i o(am s>f ordinary skill in the art will
recognize that some of the conditions described will promote formation of an intermediate
acylchloride prior to undergoing cyclization. In yet another embodiment, the reaction is

conducted with acetyl chloride or water as solvent. In still other embodiments, the
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In still other enbodi nments, the terns denote that at
| east 97.5% of the preparation is one of the
wepaetiianers. In yet another enbodi nent, the tBCTES2006/015208
denote that the preparation consists of a single
enantioner to the limts of detection (also referred
cycliz[atjoms;s bem@rﬁadomjdesc}ribed\én Ruhgmahe r(@90(), whidh (1969), Cairns (1972),

Stoerlagr @B% oSt féfrﬂ%%mg% qtﬂgﬁ}gtisg:%.{?h% ﬁgl ?&6&%&??&%2481{46 ay, 1968).
[0075¢ NaNtyi s@cﬁﬁSJSCQ@Qmﬁ&IH@lOd{Tfﬁrr@Gla o Rtuded o afffrd a@3mpound of formula
enanti oenri ched chiral an ne" , 1t should be

E. Om%@rgt@@dsklﬂmt}pwét wilbiepeaniz thefrcomponads efefprpelac E, D, C, A, 11,
and I?r-l » Lc'rogﬁg{ gesrt]é;rﬁ egrﬁr'ye F%rgoxga% c%?qlggymﬂggtlh\?eg@éf#n G cr:).ggmgasses each

individagldenahtoes 6f chmpaurﬁisrtqufoaﬂhurmtm, De.@. A, IB dandCHFHIX as well as
ound of .formula E'), it should be underst ood t hat

. CO

mlxmmggfré? VWaile g singlg Starégel%%fsa%gsoaner i3 degigted fer fgpmulae E, D C, A,
% r

II, anlﬁ%g{(?igﬁg&rse{r%gfhgqg V‘}Illz bggh?P Ou’%h‘ag i/ﬂl%‘[ggeg fclﬁf’eg{&htlomers of these

formléaﬁbprecﬁtcpcﬂglblet Iamdmd*pmmﬂhenf:nafrmbmt did-tlteoprayentt dgentdn.oms used

e S WA SR RATECLESELSY rce tut one

enantihfed li'l‘fékeWu‘prht ABast "7@% bPaRr b&ﬁﬁgtl&{“ 'I@ |certa?iH‘ ddbodirfidnts, the terms
sel ectively crystallizing one of di astereoneric

denotg Hiaf anq enagtiperetmakesdimaaitlesse &Oﬂérqfdbﬁ pl;@p@ﬁmm hidothenemragliments,

w1 an C e aci
te tefihs SRS AR L PRSY s P, et cngptigers. T otter
embo&llﬁ’fdnt’sbﬁié tehd denate tHatpit tdago % oSﬂﬁqﬁ‘Epaﬂ:ﬁlonﬁg |oﬁWof ﬂfd enantiomers.
ertain nbodl ments, the h%ildr ogenation in
In Stﬂi 8HEn em@a imensy theiepae Aenote thahatglspst i \mog éheapryg@ratlon js one of
i
the eng%tli‘(grgerrg mogl ﬁ'lﬁgtihéll' ?rh%ﬁ@r@ﬁl{ g@ng%&g}scﬁd%ht@%,}fﬁ%tﬁféépl@ﬁéljaﬁ& YWBsists of
a singhgdna;n};lenm’r |t@mha Emits of idaten’éd)rhéa‘lm refatdibtoods, “emantdaetd’y. As used
.acid. Accordi ng tQ,one, ect . of the, sent .
hereis /Ry TP G er R TeA i EATATF R dped 1 desoribe a
smguMﬁho@ﬁ g “BRGRanttbefiched lcoNP 4RO & ]féﬁﬁ-@ﬁ II” or “an enantioenriched
CT/ US2006/ 015208 ~ enbodi nents, the hydrogenation is
chiral @ﬁh@nfd,tlé&hqum bm@l@r%@@rfb@t thé “eamauni’e onicl]” maebd enantiopure, or
may nqqﬁcg 18% %C?ﬁgi%enncthﬁ% mﬁ)r( élgeenfb%% ﬁrgrc?rg%fgf éwim dr 21 nagml%l;} is used
to deﬁiribbl a Gidpedarefidamd (BN, rat:élﬂlchwdiﬁﬁlﬁﬁiﬂabf %‘rnhﬁa E”) it should be
uct d as described in Wtjak, D. T. et al. J Med.
under@ﬂ ‘gxygerml]g in tagh descyib @ﬁ@tlhbmlﬁf%tftenémlqws pr esent
[0076]( nVQﬁtan rds etclf‘@f tﬁ@@fgsérﬁqﬁ‘\;énﬁﬁﬁ %éerp S nélé r@g% Bt BR'S(S) first subjecting
the comppsnébf fczratuila)E to hyd;tbgqsnatl()n xonditicos) Qb,bcﬁ)ﬁdlmgrdlastereomenc salts by
acetonitril.e, .netha t hanol ro nol , et.hy
combing the gacemit HHxtng o of TE’GJ{YE’EO@“‘H}O&HW‘? t"ﬁ@ran ?%‘POW%C\PFd chiral
amlnenetd)Wsel%Etli‘\fé'ly BSSHaDSg { QleUede thdli ﬁﬁkt@fe%ﬂﬁhha@ﬁltsortot Nford a
ke. In certain enbodl ments, the free acid is
dlasterqog@rlg{tlbdemmphgd @pjx‘(lmg opyaltsy elai (cbgecch@rlgglthe a¢id hn enantioenriched

C ac:4 1OLS Ifurlc
form 4R MsRlelson@fisiny el S Blftorih SheIEhdS. belairor cortin
embodimeftisx therlgalrddeaat@nf in (aNniscddagiictedriptheRedetice b palladium catalyst.
resol ution step is_conducted as described in

In othgy g@ppefiments, the pplladiumegatalyst is) peldadivmi omadarhpm erdn still other
embo%ﬂn@%f.s, %'hg?rogfﬁfmﬁé i¥¥n iR %?e%%}%zl A'thag&ggg g%eny%adL%%ﬁmg to one

ur opean pa ent
aspectpublthe giresent invention, the hydrogenatlon 1s run in methanol. In yet other
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nunber EP 145067 A2 (1985); or Schaff, T. K et al. J.
Med. Chem 1983, 26, 328. Schene 16 (R )x 0 (Rl)x
whyasogasation i Aresolution (R). CA ~JA 0 JpCXDOs2006/015208

COON 0 COOH F E [0077] In another aspect of the
is carried out by (a)

embo?fn?e?ﬁsmt Cée'ga%@dx} ﬁéc%gg%%mhgprepwféuﬁum@amd acetic acid, or
both. Hyld;bmgelnﬁtoldﬁﬂerﬁg Mkl hyROSenafibh 1src%ﬁ@|hc\fécf‘ﬁh th@?ré'sé’l’fc%r@f Sulfuric acid.

uc oduct by enzymatic neans.

In StﬂLPrrg‘SH glentght@e éﬁérpﬁmaru@n ilsemﬁmtﬁcbas cﬂ@cmb)@hthdmﬁpD T. et al.
t u at ent I j ca

J. Megc@lz}{ng Ie}??g n'%ﬁ g%eiﬁ ?SEH“?{ E%ﬁggf‘ th ?%61)1 IUPBa‘&i‘e epantioenriched

chlral\;lmmeEur(B.Drd gphepyit@opylamire. datcb®din Eﬂfbb&igrﬁatn'tso bhe PR8Nz Hon in step

and. Rossi

© ‘S f‘%gi‘ %néacﬁto&{%l&atm%fbm ,cafihami itobrdapencl, sthyh atbiate, 1sopr0pyl
acetat&’ﬁl&ﬁﬂp&ﬂé* Pre-6d PRk thyl Ql(ﬂzis]bgﬁ%nx ettolu%gg fcgghrlfﬂ%l%%g]gﬁnf & the like,

the present invention, step I's—ca
In centaig r@@@dﬂﬁlﬁlﬁg ﬂlecﬁﬁq)@mddlsoﬁbérmtbmihastﬁg (@) dp RSINBBLE Gt with
hydrod S ga 9 ord .gn Jintermedi at e ketone-containing
Y 1rocorrpoun S Su&ﬁé‘ﬁ?ﬁ’l nelploél&queP FREH® FtePoldbhis geriluctsyl in toluene,

water, h<ytd nmgiﬁmt theeogai Bh oihef %ﬁf%gin?etn?s 1Be rFQ)ll‘LEﬁmt Qt%p lgtconducted as
and afford a conpound of fornu

descrlléqﬁiam : ingka 8. yl.eBr iPe e dilf dnternationa hoatent | appicdtiendniber WO
| t d nt asynmetric
o cerak i 1B K YET . EiForedR P akiietion gublicarion
numbed; HﬁPr]alISOG%lMI (¥985); drScdeafil B K. ereMOMHEOhSy, 1938, %“3&?'
catal yst is a conplex conprising a transition méfa
species and a suitable chiral ligand. In certain

Schemengodi nents, the transition nmetal species is a late
transjtion Page 35 of 151 WO 2006/116165

R'RCT/ US2006/ 15208 r®ial species (e.g., a Ry, Rh, Pd,
I|>A or) Pt &%ﬁ@ﬁéﬂ.l@iemodlﬁ@m%th e
cepy et al  spec c8oii hodi um or rut highl u
speciges. In certain enbodi ments, the chiral Ii gand
contains a phosphorus noiety that LS capabl e of Eh
0077] bi nhi mgpthert 4spoc 6 M Freledt iBRARLE Ssié 83 - o
0077] ang) hi t% noi et y)ﬁgl n ot her engoolgl ?rseﬁi %aI?'E Cﬁﬁ bryafa) first

subject}n[ggtgga B?,qng, ¢fdoxmpula lFetpl}“dmthmwon?uﬁby tib)olfaﬂaimgah@facemlc

1reducecl3biﬂfﬁi‘u&gby';1 chs y%{%fctlhgl S, gglﬁﬁe%l%epglmlg}tﬁst g epzypatisaresolution is

mbodi nent's
carried n@teqoyomdhg to SchapaH, eGeifmabi pateftd aﬁ}ﬂlc@u&ﬂ Fdlitdton number DE

Yl e e KL e
044825&@2’ @@9“1)9 he 'H'o)émof{ @’ %Iarlb\fpfn%giqﬁgﬁgé %%%hc%@(g}}w}c%on number

Si1'en, ey an
WO%@%‘%@W%(@%h Organl c Synthesis, R Noyori, 1994, John

i Ch R
[0078] , 20 gyye?gagl %%‘éfﬁpecgr?é%@ P?%%’@tK gflljt;@ne;%§ 36?&1@@1?1\éckemt by (a)

hydrogena‘ung a compound of formula F in an asymmetric fashion to afford an intermediate

“'COOH

ketone-containing compound in enantiomerically enriched form, and (b) hydrogenating said
intermediate to reduce the keto moiety and afford a compound of formula E in
enantiomerically enriched form, as shown in Scheme 17, below. In certain embodiments, the
asymmetric hydrogenation in step (a) is catalyzed by a suitable chiral catalyst. In certain
embodiments, the chiral catalyst is a complex comprising a transition metal species and a
suitable chiral ligand. In certain embodiments, the transition metal species is a late transition
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2003, 103, 3029. Additional exenplary chiral |igands

i nclude, but are not |limted to, JosiPhos-type,
woedgRes TM t ype, Wal Phos-type, Tani aPhosTM t REEDS2006/015208

RoPhos-type, DI PAMP-type, Butiphane-type, BPE-type,

metal s%& é\!é(ﬁ g YR, 11, 'ldﬁpl‘rt o, sphiEdyh Q’Soﬁtﬁ@ﬁnbodlments the transition metal
STM t'ypeé, unePhos type, Ml Phos-type

specleS[ilSI Phoslivy pe ;ruthemltspp@es }{@tcgﬂpn@gmbogiywts the chiral ligand contains
Ket al Pho
a phosl?hé)msd{\%]ﬁ t?1 tp% %bh niﬂo (gisi% 53{1%831 1?11151 p}&lane (%s )g 58 a phosphine or

phosphide ﬂﬁﬁétﬁ? IYdBer eﬁfd?rdhﬁﬂﬁs tH&’GHtrhand RbfRRiris ywpelefinic m01ety that is
Chi raPhos-type, BPPM type, and BI CP-type. The

capable g hinding ¢ érangla%g&ﬁ@dtspsﬂes T yeicahemup o mF’étﬁeYﬁ@ ghyal ligand
contains %ec%géﬁ%rﬁﬁggp@hpgn&éaﬂg 2B 1o { tatNifi] meulS écﬁése Suitable

nantionerically enriched hi r al
chiral figandictfor |asymeretrid rhyéndgedaticentase twiell deyowretini the art; see, e.g,

Sereo JBSaRSEAALER . oS i e L, Al T84 L0y e an

Sons; Xk}é%%%@@wa%ﬂ"zs‘ i @Iggﬁzc(.ﬁ)ztlie§s R. %I@)Q)‘Fid l]!9943 Joh Wil and Sons; X.

esence of "a pal | adi um cat al | n ot her
Cui ané rﬁacﬁurgmst €hemhBew 200 3dl B2 taady&t Tpeg ped Xadharg, drfrem. Rev.

2003, 785 2805, Mkt R0 SR R BGARLAHCRRTRY i
Jos1Ph$‘s\l€'?@geMrid9Phcbs§Mfi%BiUC%lPlio@-tj?ﬂ?e? PrasaPhosbfype, RoPhos-type,

uric acid and acetic acid. Schene 17
DIPAM%ymt Bridphareywpen BREjtpe, h{QAHDgd 0B m?ffb" g@énalﬂ?%’hos-type
078k
Mono@_o _g;bcorrpouné)%ornm a E@mg el% to a%ﬂg?é “RetalPhos-

type, iCKBﬂalPhlﬁd-tyqfe TanpPhbsatype, BﬁH—IEP-tmedlfmamym&-kg{pel Bmaphhee-type f-

rt will reco t th
TN SECe T A .
type, anfl r@@#‘%ﬁ OfT}feoﬂ'efHﬁfl‘@sﬁmm%ﬁ‘f%r}%fcﬁ’&g‘éna@on i gl %sé’cﬂhél%irﬁ/re‘férs to the

conditi ons are envi sioned; see generally,
hydrogeﬁﬂ[bh) Qf anaercbtrkl 11969} suhsgraﬂz whigh grsulteinpdn qrgalltlvmencally enriched

6/ 1 PCT US2006/ 01520 nt he
chial Ko PR R BBIRGEL 4 0 Gt BBRIERER g AE) o chiva
transitiol @ﬁéiﬁsdoﬁtalmﬁg @ﬁdcaesB In Mbutaﬁ@hib@ﬂlmdﬂw Wr&e&ﬁﬁon Mestep (b) is
York, NY, Vol. 6; and Bailey Ani des
is condugtedoimihe measeneeeoli galﬂﬁd@m@ﬁ@l%n&} 0@3% e@bodlments fhe palladium
tio t 1. t Zy
s ETHRGTRL POyl 'Y ol spbmB) 1Y PyoBpe@ame: cn i
methar®li diat v@nothe erabsdimenidtheyhfdrogenatiet is adbndugtetihia the presence of
.carhoxylic acldtofamlltate acylation (e.g., by
sulfurig agid @pd aesiicidqid- Soc12 or similar reagent s), and
Schemsybsequently treating the activated species with a
— source of ammonia [e.g., ammpnia gas or solution in
t dr of
s@:ﬁi s e N A
A —_——— A —_—_———
L COOH 0" COooH &

F E

0~ “COOH

[0079] In step S-4, a compound of formula E is amidated to afford a compound of
formula D. One of ordinary skill in the art will recognize that there are a wide variety of
reaction conditions that can be employed to amidate compounds of formula G, therefore, a

wide variety of conditions are envisioned; see generally, March (2001); Larock (1999); Benz,
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met hyl ether, diethyl ether, ethyl acetate, isopropyl

acetate, dichloronethane, chloroform dichl oroethan,
wo@roosatl@ss (e.g., NHACH)]. In other enbodi ment SPCT/OER06/015208

reaction is conducted by first activating the

carboxylic acid to facilitate acylation by reaction

G. "Synthesisofmigdes and fnlated &omppupdeatn fgmprehicasive Wigade Synthesis,
[ it h i di th
Tos BEMERHA A PN O e b o o

"Amidést hihoCanpichamsive OfgamicoFaridtionald GedupoTesisfoametion, Katritzky, et. al.
Edi coﬁoi nat i Qﬁ\? thereof. In some enbodinents, the o
itogsy TR NG York MYt Mol aibdBnewtow capdisants, (the amidation is
lﬁ . . . . 0
oo PO IBR B SRS ROSU L ABYEHDThh g y raction wi
SOClppheimilanieagents)tand stbsequadlyt traating she amivatedapecies with a source of

t enper at ure bhet ween bout .50 C.and about 100 C. In
e 16 e AP BABG v SOV i S EHPRP R hc R Gaptate, fert-buty
methyA Cetidrddfeehy] tethefNaiRgl addtatBl isBpropyichdetie ddieM otedl dhard O @fioroform,
45, 5229 or Devant, R International patent

dichlogphars gt water ferh NERQTDh  Fusither enypobosms 1this(12e@®. is conducted by

I : 1. moi ety in_conmpounds.of,
e f0RMe 3 SRl o LRI s B np o0k e
subsequuintig tichting ahe atiddhitddosprties rviitic BIAROIN ddn Gtillf @héé@bSdiments, the
.I'n conpounds of formulae C and A, PGL and P& are
reactiony Ko MPotiRci?lHePeyr Befrane. predisd c reeiatan debloggreethanie,  chloroform,
: [ kN t : ri in..detail .
Ol Lobgfs AR 5 BB WL SSp} AgHF L n
absenéeaofi dodrent. nlnl atbier, endthatdiraeres, ind rehétiort iedur ax, a temperature between about

o~aral kylam nes.. carbamates, allyl am nes, am des, and
25 “Ciid H%?Sk?f B Be Groadmpat of HEASHOP HOTHCE cteBperire between
about B0 °€lah@ abiRalpude. tn yoWild: QbR kl@'@e?@ioﬁfié\%ﬁg&ted according
et hyl oxycar bonyl am no, net hyl oxycar bonyl am no,

to Zheng, M| 6f ebt Fejtabrgwar beith 3084 b, 5209 vt deyeuts Boripteamitional patent

applicgﬁwr%%%%?n ﬁﬁg@&%%gﬁam@p no (- NHCBZ) ,

[0080F | udnetepl S¥5} thy lagadd@piety {r MipTREds of PEABAI DI reduced to an amine,
m do, .ch] oroacet am do, di chl or oacet am do,

t
and t}{ae(r:q%gﬁgp% aRdieaiti pietectstl dopifard eempeids of formula C. In compounds of
idluar pasat ami 2 ' - b di iyl
i 40180661 A REVERRL g B L pbs e v
knowmin thesart had iselede thobes tletcribed! imidttailtinoGreeis {19998 N tSwitable mono-
i ndependent sel ected fromthose descrjbed above as
Pr"te"ff‘@n%‘gﬁ’%ffﬁ‘éfe%dma Freg‘,lt. G JreiiRe 19, rfsalisglaméngg) parbamates, allyl
amineb,Hndless, aSUR 1AS. @%{i}?ie‘s W%tabf@h@h&bf&@ec‘cecﬁﬁﬁ@b gﬁéﬁt‘?e%'include t-

and the like. Suitable di-protected amnes als
butyloxpiedrbriylanyine ol (SHBRC) hethyldzgcarbezgeniza, ometiloxpCarbonylamino,

. .US2006/ 015208 d .
trlcmo%(?eg%%ég% &%P glr%re;g{nilﬁll -1 1,2, ylf%ggqrggrryéqlqlla)]one and t HNHAlloc),

benzylokearbdiylaminbst andNHCBZA)e defaliflaiigs) abeyeylaffigo Of  (-NHBn),
ei.ther PGL or PG _in conpounds of formulae Cand A may
fluorepdmg{iiy} v ACDBTEnAY: t o formamidpect acstarpide,  chloroacetamido,

dichlotdR¥ QiR tritH1Gro: (g ol ;1 Lag: & 30d - hido, t-

oL R ot X, P Sle it gy Ol B o Ragmico,

butyldipheinylsityl, skd | theiliket heSuitablewdli-proteedgimies tiRelidé hediBes that are
Al 8 a.iglvidev ri.et¥l of .

substituted with’ two substituents independently selected from those described above as

mono-protected amines, and further include cyclic imides, such as phthalimide, maleimide,

succinimide, and the like. Suitable di-protected amines also include pyrroles and the like,
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reaction conditions that can be enployed to reduce an

am de, therefore, a wde variety of <conditions are
wepwslianed;, see generally, March, (2001) and BEr/U81006/015208

(1999) In certain enbodinents, the reduction step IS

erformed by treatin aconpound of formula Dw't
and 0 SAPrySgaY ok by BEREH UGy Vb2, i UNPHUARSCINgefhe efintion

~ abovd, | oglu' Sl Y B dug bz;d rlhdc%n%ﬂoﬂndsogp?{) @';*aﬁw Snay B hydrogen.

ction step I's
Accotdmg tehynd raspact afﬂ;he dm\einhglh theiN@G )(P@Fl) mbmt}yéf fortitilye C and A, is t-
re thereof. In certain enbodi nents,

butyl?’ﬁ'éa’ib%ﬁewrt?;? ¥s run at a tenperature between
[0081?b0u€)né 0 Jrdiafg aPuh 1Ot Guilll RcOLBSS nabRRdd 'EFé"ESwlde variety of

he reduction Step is run at a tenperature betwee
reactigh sandifor® thatl cax0 b€ eniphoystlitbIredudeem areivspthierdones athde variety of

condlﬁxglils:J g%e?r?va.ﬁglaec tnseclaJ ngﬁggra %‘56@88 A g?o's,gk (éll99§ In certain
embolintenty ahe Rdualietl keplik @@rf@h‘ﬁ’éd B ttdefting B R RIpoliR] 8P 3519&@9 D with

Devant, R et al., International patent

Red- /ﬁ]p[cspﬂ%:lﬁt pise- @@mom%th%ﬁalﬁmmhyvl@d@]s%h@lm ajyrgipgy; hydride. In
other %rtﬂ%lﬂglg%t%ﬂ r;chc% B%c_g!ctm%&g 318 2‘8‘1& érg Q&%?geg%sgﬂéego p&]kljaﬁ)&frbﬁl?an diethyl

ether, atle; tbukyltreethplt ethﬂ'gllor Iaahﬁdmlire akmrbd)fc aln Cemaﬁm bllnbﬁdihieﬁfs the reduction
umber WO 02020 or Bok% .
step iBHE} (BRPEHHITS 5‘iweeata o ﬁﬂb G, waraoait [l Frithér embodiments,

the re]dqgt%gﬁgt% it 2092} 2 t[e&@@%lun?‘ﬂ&xb@eh‘ ouP @&Cptcm&’ r4@| @f Xn stlll other

skill 1n the art recogni ze t there are a
embOquna the oéduetion ddeondneied aadesl@abedrpi Gyusel X d. ﬁlemzhmorabett 2003,

o4, LS 251, LS5 TGR puGaT SRR oszsor

(20053 Bgvadt, R. e oCCht@hiMal @temtaggﬁwf@ﬁ &ﬁ hédﬂi%n‘%ﬁﬁ{bePWd)@SOWSN
osition relative to the bridi zed carbon

(2005§é\4rtsw@ Met @lhrI@Wﬁw@ow;pg@nt anplmmm@h@mwnmr@@x WO 03040382
oo 83 of, o 8L THBloh) LB P BESRAOpamps 6 gg020507

(2002edBekelf He eatl. g dhemhaJpgent applivatian publication 2nesie WE 10120619
gearl ng a C& coupling group in conmpounds of fornula
(20028 35 shown in step S-7. Suitable coupling reactions

[008213lr e giﬁhfarﬁ”@ﬂ@ of 0P 1951? a1 glﬁ %f@ftywﬁlkfe!cl)%ﬂlﬁe e tﬂ{g& are a wide

and typi cal |nvo ve’one e coup gr oups bei ng
varietg of md:thmisrﬂm‘e vant bal caplaygd do pumedteangaming) theBifore] a vadé varlety of

.etc. ch that the resultin ar carbon- CG bond
condlf%nss%%g%‘ﬁ?rpﬂlag% ?f’e&?fl‘a%ﬁ \ﬂtér 3‘8@1%9 rb})n by an
[00838! eclrsiyr Siczha Ot gfoubeis GntrodctPW ! PRk orths! ;Joﬁi@'ﬂoﬁ Te@five to the
ni ckel speC|es) nd the conpl ementary coupling group

sp2- hﬂmdﬁ@dawrb@reé)@ar@mﬂiq rhiemage owge{re iny fornpda B cTlec (C6%, group of
formuli)aPAoﬁ' &c&fptlﬁlg grg arg ';‘.l?aggg ]flt%ﬁegnt %QB t!ililg_e[%gf%a &p -Csp2 coupling

I NC Specl'es,

betweElCThéJSﬂﬁkﬂﬁﬂ 00920 bok | anth the! T S PELbEE beﬁﬁ@nﬁ%@%ﬂﬁouphng group in
such that the

t
comp @i o T B, BRI S roBblerovBlabisprions g vgh known
to ond &f éﬂdﬁﬁlﬁ}pgklﬁllﬁ ‘[ﬁ@oalrt ﬂ@%@%allgqn%log bné Bﬁlﬁferc%sﬁﬁé brtps being an

speci es . cl es
electrcm-wltbfj]ewu@ groub(ngpl(éi[ PBr, rl’;‘a)ﬂfﬂ efes, suvtl thahb iresyltireopdsr carbon-

CG bond is susceptible to oxidative addition by an electron-rich metal (e.g., a low-valent
palladium or nickel species), and the complementary coupling group being an electropositive

group (e.g., boronic acids, boronic esters, boranes, stannanes, silyl species, zinc species,
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i ncl ude those described in Metal-Catal yzed
Cross-Coupling Reactions, A de Meijere and F.
woe@dardileh, Eds., 2d Edition, John WIley & SonBCT/BSMMG/015208
and Handbook of Organopal | adium Chemistry for Organi c
Synthesis, Negishi, E., de Meijere, A Editors, ly)/
alumiNgy SPEPIRS, TRAENESIRMOPECIPS ZHEPRISTSRERISHRIE rfIEh ﬂ@@ihq ?ﬁr on which

bears C‘tﬁg%?e%ﬁgﬁos%\b R éﬁ'ﬁhg %:bﬁaf hsas&gt?@ﬁ)'ldec 1 ?ﬂaﬂsfel‘ég B{h%f‘ lefectropositive

specmsc(mgqmrﬁiﬂl Wfspédesnat! aNA Y specidsyr Brémplest feactloné\(and cduplmg groups
to. one_aspect. of th

1ncluc&eoq1?ﬁ§ﬁquﬁ§grllgﬁd ingVetal- g’az%rlyesg Z‘[roqﬁoa(gwﬁzggra}{gpﬁnonfyoésge Meijere and F.,
D1ede'?“féﬁcﬁﬂso N gaeki dn Mle Q@ lS%H§ %Ohhﬁ{d BhLRdpboR %f@ganopalladtum

mot € the transtormat dépicted in step
Chemzmlm ford ©rganiit Spthabis, Ncgmhl ,td@d‘vfem at, AtEditors, (W ﬂ@»wé\ébvbyork NY,

2002, t # ea%%t ié"‘sgiiﬁ],eﬁfég g%}?gl? ﬁoéﬁ% Ecergmflqj&lé &abé)aonqp ac18 a boronic

ester, & b beRRLAIL 8iHePBbSIifeaREEGE th Yo foundaf foRmtilav tida Boronic ester.
‘borate ester, which is optl onal | y subsequently

Accotdjnsy & paedsnest of fibs aresefoisentiona &G inseenpaungs of formula A is a
boron%nécgkus V. Chem Rev. 1990, 90, 879 and Schl osser,
gew. Chem Int. Ed. 2005, 44, 376. Another
[0084¢ X enRbAttiyns 284 tedrtion | sBywn¢es tHaalaggesat toprdnmdte ahe drabslformation
arretallatlon/transrretalla on, sequence af ford

depictedriotifll Sof PpdritA, diFsriede pithprmetaliaiion fbigped by treatment with

sultamé‘l Retd Qﬂ’oﬁﬁg &R foﬁhhl‘anA' Sin %&?ﬁﬁ%d‘%@rﬁs directed
eat nt Wt orate ester, ch 1s optionall

orthomntaﬂemre ng Isgacwdccblvyrﬂedreamemfwmhoh dolade aasiec, a\(hl(dI is optionally

S ENERTA g AR 0 A0S 0 SLSGHLS, EASRke 1o

90, 899MRHAUSENSsed, IMUiBel: iCHehil TRt K100S! @4, 896,  Another exemplary
orthonetal | ation to afford an internmedi ate aryl net al

seque@mmgl’ms hﬂagenaboqulbmd by metabationtransmetafatien sequencerto afford
a con% ou oqxfﬁrm l%l Ao NS A g;%ﬁ@m%ﬁt%u Balto enca‘ﬁgRQalﬁﬁqra% metallation is
A R ‘dertain [

succe@dd&@hﬁtrah’drrﬁaht Qiithiasborste @t ivitieldis bmtlbﬁa&l:yt Jubgec@ently hydrolyzed to
nmpound of forrmula C with an alﬁy | i thium

afforq bl 25 SRBTAIY: e Maiietn (20PH1 e $l@s<a@ﬁt<1%ﬂ$gi Syrearding to
one ésfﬁgcts 8# & Gfledeh 'Hl\;eﬁf , ﬁt é’dnllﬁotuﬂg u% f&‘[rrp,ﬂﬁ oll¥. t Hsz rQ'ubjected to

[Tt hium hexy ium” an
orthomﬁtaddilmrem affdrthen alhtklyrhddiiettdﬂ anyhnctehgnmﬂouad‘m]harbyss@lmv&d to react with a

borat} G5t b AT (1O Ve ekt HPBPar AFoRGOURYT TRERGR A In cerisin

embo@iin’i@ftsh QNy %hh@qﬁ@tall&ti‘dri fs &&bmhhﬂﬁafw tr@4ther a c@ﬂhﬁound of formula C
conbi natl ons t her eof I n ot her enbodi nents

with pi aﬂthﬂltlbwnrrewmt ofin jother emboflimants ﬂlarﬁ}lebrlbﬂxum meagent employed is

odi nen he re
selectted fr m ey E Elétyﬁ% m,, z-bulyl utt ﬁll lﬁ& a oUP&@ﬂ)&Mlmd the like. In
otherSdmlbddnﬁél’ﬁ@ rthe ol thimni &edgiaﬁt emplﬁyb@ fs Itért-fbut'yllaﬂhuﬂn In yet other

enperature between about -30 C and about -50 C
embOégthn therseAsiing A gun dip éetrqhmioglf%ndlp@yl ethsT:i ﬂmﬂ&xyethane tert-

butyl %ﬁﬁ%ﬂ% 0& Sbifdtio ﬂF'ﬂ‘?eﬁ&:{f In ther embodrments the 11'(!:)}8’[10]];1 reaction is

-tetramst enedi am ne,
run iﬂ&&tré&@dﬁ@;&hllﬁi@&ll RﬁderLBﬁ'ﬁkﬁﬁmeﬂJSZBB reactlon is run at a temperature

betwqreﬁ)él QXépaé@ts %oo ‘SQ %451 2[ ﬂ@ﬁ#%o%@ 1mgrr1IcE ‘%ﬁ'é ?e%@tﬁn 1srun at a
temperature between about —30 °C and about —50 °C. In cetain embodiments, the lithiation is

run in the presence of one or more of N,N,N’,N’-tetramethylethylenediamine, or
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[B(O/Pr)3]. According to another aspect of the present
i nvention, a conpound of formula C is first
whe@aitndas®d, then is subjected to hal ogen- net aPCT/US2006/015208

exchange to afford an internediate arylnetal conpound

that is allowed to react with a borate ester to
hexanadthydplospberi¢ whaatidy Iodthevinkpdithents.chg bprate dsjer ietrisopropylborate
o REE TR Bk i G Re P ER P i 24Pl gt ot
is first GamaipactdOtheh ok Mubjactéd tb GAREEn-hiktdltex@hdngé, to aafﬁ@drmuﬁténnedlate

of formula Ais coupl ed to a conpound of fornu

arylmgtahcorapaud tiegy 3s %lbm&du ) geacéyahua&@rm@wetﬁ afﬁ%d @8?1@@%1\1}’ following

hydrof R B Bo Bt MR AR SRR . SRR 30, or the

like) tomhmbcbrnglcraemlca compowrdchf femmdlaBl. e coupling groups are

[0085fl E@esc g%aggf)/oeqnﬁsogg?t h pglg, e_scri t f?{]%ggrwenbna g(')srrr]r}u?a B, via
a Cspﬁeﬂpeb’m g%aét%%t@e& i &hbor een‘i’érs @B‘u‘mg @&ﬁﬁl@ﬂl‘eﬁ@gﬁ €oupling

aspec present invention, i n conpo
groumeG cnnmﬂ?@ B provide .a dompound Dﬁlfcn'nmwbﬂm Snitable, couhking reactions and

st AT TR0 GBS0 RS PR or
abovel).r anserimt émbodimesn) WGPZRA chmpOaldsasi @sPhd TRk Br, I, or OTL.
tri phenyl phosphi ne. In certain eqbodlnents t he

Accordinggioiang aspest of the nreseatinventian, Céi riachypaendsafifawnula B is Br. In
cert.aul(t{1 %Inb%ﬁ%%ngsf lﬂ{eaﬂa sﬁ‘érﬁ%*&f? X%@%tﬁ??er%ow glpﬁg&ﬁml SI%emFs Accordmg to

one islpecrteof thaSuﬁ/@hN(&rJt thel nransfbirativne b ogitAyadt yt b@lladlum tetrakis
n wth dinethyl acetam de as

cou ctionisr
wiphegphesmiieace R OPFPIT o CENBEISNSns HiEc (cOUP IR oTegF 4o rip Tun with
dimethyM&MhB, gﬁﬁ?f&xtahorﬂlﬁléth'bﬂﬁkthe{het r‘t@ld@fl@s%ﬂﬁ@chﬂffowamlde N-

pot assi um phosphat e or potassium carbonat’e
meth}épvbmildmtos mixhees ﬁmﬁof,oacs sdvintatledcertincembiodigmends dime coupling

reacti?ri ﬁhcﬁrlﬁg‘ﬁhly gtg{nll t Vefxbdgac;tc%ﬁgtog?nog%glta%gp S e present
invenfdi, |t1|16 teBctidheis it in¥ht pradBRiea s pRtAsitiMatholpl@BioptisksRim carbonate.
formula I, as prepared by the nmethods of the present

In othepgahedientsnthy reectionaahesiedii Acerding to Ak @smich A thedinvention, the

R , to forma salt
reacu@ﬁes?lee%t?a( ?ggeﬁg)ser‘fﬁ e&qab&ftf)‘l?)ﬁuFa I1HX). Exenplary
[00865ci d3nd oL brditarhyidilag elﬁe hakild appreciatebthxtyd temp@indsof formula II, as

[ fonic a ul furic, acid, and _ phosphoric acid
Preparﬁgéar@lﬁﬁae {C‘%C?So?fe sHS%Sé’flt BrveRtion, @aaéfswreat?ﬂ/ Bfithj @ guitable Bronsted

acid, AXTRRWY 1c9écd {ng |SaS |tb fohﬁ 4 sehkto W(f%ré’sglteﬁ q’)gf f&'frﬁhl% II'-HX).

conpoun erein X 1S
Exempmo@tjiq}aemt]gde hzymngen' hvdldasglcdrboxylhmmds sulifenic adidg dulfmdc acid, and

phosph i€t ATEHRS PR BRblShahb e R TRHRS, S b B bt m
is tredtéd REBUHEY tb ToAn af HSPRAUUSE fRRLRA NN %H@reﬁpﬁmi%u@ﬂ ®f certain
formula Il as a solution in nethanol, ethanol,

embodigspisoydivet thoacidaiseHCL) i isetntiodhead arbdbe meedienm ccrmalmng the

K t cont ai.ni ng, t he
compQELELS b8 1P B ol U o MR LB e v
the mledlluﬁe costbiningniediompdund oft RemURATUER @QOogHl@idH ﬁgnieﬂﬁinol ethanol,

onpound of fornmula Il is isopropanol.. According t

1sopr06ﬁ1éolagb@/@{er Aa gt Athesfembogdiments, the acid is introduced 1nto the medium

containing the compound of formula IT as a solution in isopropanol. In certain embodiments,

the medium containing the compound of formula II is isopropanol. According to one aspect
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WO 2006/ 116165 PCT/ US2006/ 015208 of the present
i nvention, the deprotection step of step S-7 and the
wa200b/1i@asdat i on of step S -8 are conducted i n BCHUMYNE015208
step by enploying the acid HX in the deprotection
. . [ I e i.ent.s
ot he 8y ARG, 4L UDQUSFELD oF SBHSIP 0 YRR o 5
are condactad pt € singleattptiyaimploying thedridH Xt ihehd Mypestbétivn &N be
pr egﬁled according to the nmethods described generally
[0087] 5 oirthorgnepTiREh PEFBRRIAY craodimeniy arpadenictad and geseribpdgkove and
‘ I e o i i h '
herein, A€ AR BF gpp @Yl ARirtuohibafits 6 mBiRAROK chf bt proshndd\ocording to
the medlagdsi deshébeeli genetallyUsbsve Esingdpatdpoiatea stdrtignminatesintsaby anethods

0088 ounds .of .the p ent i nventiaqn. have .
generalisf fqvﬁ%l?l%)gg r OB ¢F 2Dy Sk’ﬁf Pt 71T aé‘gﬁﬁt’gpalaé’inib%hwms are
exemplified Mene dstalltéRGn Of brain serotonin receptors and are

thus of interest for the treatnment of a variety of

di sorders and/or the alleviation of one or nore

' . ¢ch di sorders associated with
4 ?ﬁ%ﬁﬁ??%%%g%%%%’%@%tgﬁb%ype of brain serotonin
[0088] r ec€pinpowmdar & tliepresi edvimiodehavel atfi@it\Wor THhE HFRELNr partial

. invention contenpl ates .t hat conpounds of the present
agonist aHEHY Piothe 2 cSRbRe Qf brein SgiotaRIIaCaRIPE adse thas of dntergsf for the

treatme{nﬂ o4l Q%ﬁeétg% gig?ﬂgxg%ﬂg/%r gfe agf;@%aﬁﬁﬁ 3E0e 01j[ %%%&%g&ﬁtécﬁ%ptoms.

the si sexua st unct’i on.
Such diSordesiasstsiaiéd with nprdedints ofthe ACi subtyae ef bmir sdrotboin receptors are

Ltreatin ne nore psychotic  disaorders, as
deseribl EE4BERIRE i Prome e SO SO GuHRLdS of the present
inventibh AREISOGLNAES Withi SraPidSdifder ofedctieh! 1RASARLRIRhPBUALS of the present
) .atégl cal ~antipsychotic agents. Wthout wi shi'ng to be
inventigiplagky theysidengitechaf sqm@ncbnst%mh@my, it is believed that

t he~di t S| ciated wt typi cal .
10089) R BARLRRE U AL PG Le bl FRARRER ovs g momasaetore
disordeag e tdesaitedShdrfig o wathb@geitisBigSdiahGogtasds.i IBdbdiesRiesis is a side-

esent conpounds_are 5-HT20 agonists, or partial

t he, . [ LS
effect aé_@‘&eﬂlﬁt% YHAGPIEHASPEBOBS @EHsE. ASRlutt ayigeing up bR bound by any
particuld} 8REEOHER %%liéved[tgﬁlgcﬁ% dﬁg%géﬁégﬁ gg%or?ﬁea@%ir &ﬁg ‘:ag’})ﬁcal antipsychotic

i nvention are use or tréatin
agents yesyltsHioer ¢he flbsthatdbos agents asesS-8dhi anpgordsts. aAs dedcrilederein, the
aranoi d t di sorgani zed type, .catatonic.type, and
present QP PR{HY P Lt FBEC. SE RTLBDRRLIT Gt dlgroiat not associated
with distehigenadid ective di sorder, del usional disorder,
subst ance-i nduced psychotic di sorder, and psychotic
[0090] ¢ srrarqundsof Bielesenbinvertpnmcire jueefnl for DErng ertueratore psychotic

. | St Sj ssociated with Al zheiper's .
disordel HERNS Shia BB Ip o ART BRI BP Byl Fismigppa Bipes ctetonic type
and undiffeeasiatedatyge psehidophicnifans alisarli@y suhitbuffeeie BdYder, delusional

. di sease. [_009?14 Conpounds of the present invention are
disorde,| sypstregs-inducedt nsyehqticngiseydept rd pwrheticd disogder not otherwise

specificS YCDOIH A iSO : 0 Wi WiBRimer: ia;
P i ncl udi nglt he Sgﬁgﬁoﬁg@bﬁgﬁi?ia@g&ﬁgﬁd& “ﬁthnéggfeim\}%n's dementia;
psychosy apooiatedotvith dhirkziopdn’ e disaaseT had @sgohopis aayodiated wdth Lewy body
di exanpl e

isease.
[0091] Compounds of the present invention are also useful for treating symptoms related
to psychotic disorders of the schizophrenic types, including the so called “positive” and

“negative” symptoms of schizophrenia. These symptoms include for example
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Page 41 of 151 WD 2006/ 116165 PCT/ US2006/ 015208
hal | uci nati ons, del usions, paranoia, anxiety,
wW@iobatldleh, excessive aggression, tension, thoRQhUS2006/015208
di sorder, blunted affect, and social or enotiona
wi t hdrawal in psychotic patients. Oher synptons
hallugihatéms adelvgive, palramiaharps’gtymgitatiomiesxmsdie'leaggmssimj gension, thought

cisordef Byl ol erio bl bR P el BRhat ppigpts. Other

symptBRh Ao £ssSVRRH ML pRREotiS Hﬁéf&f‘s‘:ﬁmﬁfd@ $8gnilidH Yisorders or deficits
anot her enbodi nent of the present invention provides a

such pepopscdtieniion andeimpaingd dhection, dmressmmmmd@ metabeliasyylrome, and
substgeﬂ% Qgﬁsep S’%‘kﬁﬂo%rh ghe%lrezrgo; %fmerg[og%) eseélrt gﬁvljagléf)n Prc%vtgcll,es a method for

treauﬁg ond bﬂhgotb’MrﬁitMns dssaolhdﬂr\sltlsw phychstipdisbeieat t ack,
or aphqbi a, _pani c di sorder, specific phobia, social

l0092f})hob¥na0t ek, GbRAITARS by rpseBt gRPpPowKs e weltd Jap deating anxiety
er., t
disor igl? is p aglgc: gfrte{a f ggégh}gho}?efé?éﬁlg:jdslgdr}gge [spesczﬁzéébﬁoblac‘ JoERP phobia,
socia]aanmﬁy)dmhrw; dlfmsmwbsxhpmimse |d1mbmdmﬁposzmmaurmm gitesodiderder, acute
a nxi et order not othermnse speci fied, [0093] .
sress AL RV GEREr CapIh e B R s induced
anx1e®" cﬁsdi&ﬁ*f Hﬂd :irﬁ:'iet& H%@fdepﬁot cﬁh&%éérs gijgay ders. Such
i pol ar di sorders i ncl ude bi pol ar | disorder, bipolar _
[0093|] | diswrdiag to ah@heltglanﬁlhiym thegprsgsint| e&pmp@mﬂglagﬁr useﬁrlifar treating
blpoléjredg§OéErl] r?cgﬁgg Bpiogsar gif’seor elr%\éwlchxs d]?ocl?r dlg?rfggl? t %?ar II dlsorder and
cyclo{hlyﬁﬁé didbrigr;thigola @yeA} ddngdntiaf arfd)/d‘dptd%@loh Reith pB¥hot@Cbfires. The
bet ween bi pol ar depressi on and bi pol ar mani a. [0094] A
PreseRfrfoBROYReH %.rﬁ alsgaselyl] friteeating (ineluding dhepreventimadaf ewchipg that may

%q%!a o aDl agnostic and
oeett fgﬁegﬁ@all %S%F‘Qg‘?wk}@%ém& sorders, 4th edition,
[0094‘]/\&5 hA mydre cpmplEte deAn®pticrest tRs yﬁok’em&ntuonedﬁsm%l dikordars can be found

of porat ed herein b nceg n.its

in thegHagetly, 0, BoB Al Hega ol Motpb BEoHER & Culisbheington, DC.
Ameridaf PRY@SRAE AlsfeohqNog) ein@é*?’bﬁ'te%ltlfefé?g bl @efeféﬁ@g’inrl?st énfifety.

wi th one or nore anti-psychotic agents
[00954nt i Inpeeytehioemeodigents scampounds bf thermesent mvph@oraalte agimdnistered in
combi(ngﬁgrlf %vel%c!) oza égq?? Saslt)l %SYGqug% i’lg%ﬂtlﬁér s&/} gigga(eglcljlt)s are well
knowfjuat thapirn anﬂ Gin@ude Shzasivel €lg), )Cloéhrﬁl@?shﬂﬁﬁﬁoﬁee (8g., Risperidal®),

Geodon( r?‘% ard pi prazol e, am sul pirjde
olanzging ((pe ndypigsa >f |ypheniRe i(RE,s ﬁ%l’P@‘ﬁﬁér)i depragidoge (e.g., Geodon®),
arlplplfﬁlofégle%gﬁzs}ll 1r1!1églnggl'z Iﬂg‘omgﬁﬁgr Iﬁ:,.g)?lé&%l emirlelilglge?ﬁl%l (e.g., Haldol®),
loxaptrh; mescnimhzme,, moliddont fpexp:lmﬁazmcr ipithoipe rsamiquel, swpidide, thioridazine,

. blfepr nox to na few. [0096] The conbination of a
thiothyxg ﬂaogﬂraztup.pe ag&@&%ﬁwn‘% SRS SW t h one or nore

[0096}lnt 'Theo&ifﬁllfiﬁ&ﬁdh S0£ @&ﬁpélﬁldutﬁecﬁé‘ rdsefit thV&RHhNGith one or more anti-
schi zophreni a includi ng paranoi d type, disorganized

psychpijg @gerﬁauSaumﬁmlcht yseting sehizaphieintae e hidigt patamylpi dype disorganized
schi 0 schi zoaf f ect.i ve

type, SERGBRD NG i LSRR ARRE: aRE e AR BRI dhbie Shizoatrective

disorddt, sduliesnal dﬁﬂrd@ﬁ Y§ubOhh€e-Bid8QAdSy chdiR! di9éraer, Whd §sychotic disorder
specified; L- DOPA- i nduced psychosi s; psych03| S

not otggrgsggﬁ speetdied; LHPQPAtadupsd psychosis; psychosis associated with Alzheimer’s
dementia; psychosis associated with Parkinson’s disease; psychosis associated with Lewy

body disease; bipolar disorders such as bipolar I disorder, bipolar II disorder, and
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denmentia; psychosis associated with Parkinson's
di sease; psychosis associated wwth Lewy body di sease;
whepelafesli sorders such as bi pol ar | di sorder, P@i/ps1086/015208
Il disorder, and Page 42 of 151 WD 2006/ 116165
PCT/ US2006/ 015208 cycl ot hym c d| sorder; bipola
cyclothypiic disgedep hipalar gﬁgladégm@gtgai, ! \g}iepqqssg@},@ﬁ@{psychotlc features. In

f n,
some ég@d&lﬁlﬁénts eesef‘ ?g@?ﬁ%ﬁt o?ﬁbl %’!glll Je_us %[Hleﬁ’?tolf%ﬁolﬁ'f Qisorder,
including fou céxmgplfedreaﬂn@ﬁplcgclﬁn@lmtwe@ blpelacdfeplmss@nmeﬂ \bgeitar mania.

U W et B R ﬁgbﬁﬁwﬁa&gg bgnt vention with

an an@itlﬁ‘s%%tlc' Q%’e%‘f‘tﬂr%dt‘!\" dnfl-psPEhoRRt berRAKC DAL ClRESRMing or minimizing
provi de anti-psychotic beneflts while elimnating or

certalnrsmiﬁ nifette ge.g< ekathisia, @ysémmafPhé@nwn {s;m gys;kmmtahd data dyskinesia and

the ARG oprlist DRRT PG EREeRRS alodicio B alon0os! 2

[0098aNt | In&ﬁhﬁf@ﬁbdanﬂ@ﬁ@tobﬁ))pouﬁdsadﬁthé pleRentahediion (eSS ullfBr treating
ot her enbodi nents, conpounds of the present invention

one 01OYes AeRIPSSivGr disprdarsi sigh emaaier Aemressiyspdiserdes escasonal affective
S S S d er
dlsordtj:k g%s?]:f}f/nzlc g:gékgr@% es'rﬁ‘B!stgﬁce Bﬁc%ﬁ g‘l\é)gd 385’&8& dep§e§§}§9 '@éorder not
othersi3b sppeaifieel; anttjunmdemesistdmt&tapﬂaemon depressi ve di sorder
erw se C|f|ed and treatng resj st ant

ot
10099ﬂepr%%%tﬂ%fnaspf6 fhe ApretcRb .mvggﬁ% PrORdesH nysthadefpr treating one or
i e
R i S
hyporagiig @Qsodem aeldadipstesde disarddrs byghoanpiljosteping cirdamdvith anxiety
4/ %P i sorders such as adjustnent disorders with
ANOLINPIEP 83 /or depressed mood. [00100] Conpounds of
[00100he EsapaIRds onHRiresRAt BiventtdrSae Ukefusbiul edr tidafing dj‘lﬁptoms related
synptons related to depressive disorders includin
to deprespite @isexdast mﬁhldmgcw%wn@/mmmﬁ tseh pa.nﬁur@mthyewmand sexual
un u
dysfu:ﬁéfﬁ)fgl e?sdﬁ%; goxgé]lﬂi p?,rﬁgsn Is gnc%%/cfgg Bg@ess&gg H?lplessness anxiety and
worriem,emenmryt oompaing withiok hvmibutl\blijétﬂivh stgimjs o bbg’nﬁtlﬁd msaimdent, loss of

. coghifive ijmpairnent, of feelin asure _ . .
o o) (RS RED oS e s o s
persoﬁ)afl chidt 1B 3L pb& a,dﬁ@ﬂ’eﬁ@éqlﬁlm&ﬁéa? or a:*[é&gﬁ%n o adherence

to nedi cal dietary regi nens. ertain
[0010&hhddi eratairs embhélnpal‘m ghe preseentnentipn proddss a methndof treating

A Ay T REA -

provides FEBMEd O tieaBRd kddGab &%%ctl@ﬁsafsbﬁé@c{técpﬁntﬁsaﬂﬁﬁhi@ieﬁﬂg a serotonin
w th adm nistering a serotonin reuptake inhibitor

reupt%smbmqsr(SRil)e@r iragfing aldgnressivievas ogher disheder.dSuer methods of treating
S tr ual dysfunction are
sexualg(gggﬂzg&l? g degér%béeflﬁﬁgét?% \‘R/el%% ,

edin 0102] In certain
[00102nbddi d&ﬁ@msemmlﬁﬁaumdﬁ)anouhﬁwobﬂﬁ%ﬁéﬁeni ﬁi«(l@ﬁﬁdrpzﬁre akinistered in
adm ni sLered in inatjon with ane or
combiHorB OS] oF &Pt SRHEPreSsIVE ABFES A Table e gbisyseagsats include,

SRR S e T e

comblned serotonin- noreplnephrlne reuptake inhibitors (SNRIs), monoamine oxidase
inhibitors (MAOIs), reversible inhibitors of monoamine oxidase (RIMAS),
phosphodiesterase-4 (PDE4) inhibitors, corticotropin releasing factor (CRF) antagonists,

alpha.-adrenoreceptor antagonists or other compounds including atypical antidepressants.
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conbi ned serotonin- norepi nephrine reuptake inhibitors
(SNRI's), nonoam ne oxidase inhibitors (MAAS),

WO eavefisilhd e i nhi bitors of nobnoam ne oxi dase ( RPOBEF2006/015208
phosphodiesterase 4 (PDE4) inhibitors, corticotropin
rel easing factor (CRF), antagonis

Additipngh antu&@reé%%écmdavnlaﬁ%@ahP%@lnaﬁwrbwércog&%%a%the presen‘f
e B LR S RGN eGP PO Mttoni

agoniatstsicleqy axpswehdtmef mpeadmromransmnhtemglptake bboekersd ENGBsye.gh NS-2389

srom S3PRRUA s bR RES S5t LB SR A5 bt B subsnce

P/netﬁ@hﬁﬁ@féc@ptoﬁ&ﬁﬂt‘g%ﬁtsS%Cé“ §1§re %WIQI%QefroﬁUMé&ck NKP 608 from
neurotransmtter uptake bloc ers &SNUBS e.

Novaﬁrse%PGIa%mrﬁr@mﬂﬂﬂzwe Rerid fmeuR oghsal QMK O637 Ry ; ctar@nd GW 97599
cQ d/ or substance P/ neurokinin receptor
ﬁnn1§ﬁ$% ﬁﬁﬁ¥uw?e g., aprepitant/M-869 from Merck;
[00103IKP- ﬁﬁ&hﬁef @Miss NOVamtitlegresseil! adeds/ 2ok Admoimistiringeln cH@Fidation with
from Roche; TAK637 .from Takeda; and GWM 97599 from
compeprdio i (thi Presgnt [ivsnbep Afsorirerdrencagie gpd specific  serotonergic
[ i nati on
anidGRLARELSSSNY, AL, LOACE SNt eR DB b0 g
[00104pr almmbdaa' OiRds dmdackpmtsﬁdrlrxg isaroatbomeiogi with compounds of the present

1nven%8t ; d et%st}%?)gglgé{\ﬁggﬁ%é i@cﬁ?e%‘gh&a?%%pgﬁ( clézelf%i Stitable examples
of ter®df) E‘Ihﬁfeeth'c?&lc's rincﬂQ&@?'a%ﬁfrip@ﬂlﬂé" bR nGAIRAN) FRoxpint ﬁﬁipramme (See

present i nvention inclu eterflary amnetrlcyc I CS
Umteén tatesc Batgalr 2.5 136, tm¢<xrwhﬁedshersm| babt@erelmwm dts enfirety) and

tertiar mne tri cI|c cl line
i e b PR S e S B BECS Qb Gpoq fscondary
amindati@dyiclids SHluE6, andeasipr alegiraieing] Nmayrotither enkfiptyline and
its entirety) and _trim pram ne, and pharmaceutically
protrlatyé@&taélmpéla@aacwmaﬂé@é@ﬁmtabﬁﬁadtamegﬁx ampl es of

[OOI%ZCORH%& NRT ¢ ol ‘dnﬁX hhg} $n 'cgﬁlleQﬁ pn Wi @%hﬁ@unds of the present

si pram ne, napro NOrtrip
invenfioot ri$ pretoketine amﬂir@’raai”ﬁ'acwalpthaLdzyeth@q&)]pﬂmbkﬁbmﬂyl]morphohne

usually, ARG i P ‘BT IS SITER R SEHET. P ocorporated

herein By f&'@r@ﬁ&tlhrit% doblpnaxT™™ 2- [. al pha.
- (2- et hoxy) phenoxy-"benzyl ] norpholine, usually

[0010&dirri Hnitabde 8 §REssfor administerieg & cc@e@nwmrt with Soatpeynds of the present

. 2atent . . 4 9,449 r.at ed I N D fere

invenf i FRbudsh oG 1130 et Flrd U g R ihycro--

isobeﬂiﬁﬂnrahﬁelr%mﬁﬂe | BeeC Uliilted) Bttdt€ Pivehth 4 qgﬁ,ﬂ%mdﬁrlﬁénsfeh&:t al., Eur. J.
esent invention include: citalop

Pha”mcc{l 3-4lehet WA7TarPaSpprépgl- - ﬂt@orPém@ﬁfw’ynafols, aiZRy, 1987
TlmnJ nfa 3t Al 132 T 94?99 Cq%@l‘f YroPRih rlk llﬁc rﬁgx%‘EtfPhérgq §§7 3t RPence in its

t'ent ri stensen
entlreBhar naﬂubxetm]: 153N-hethyl- 3-lel-ft1®ﬂluoreme&iylphehdSbty) Iphenylpropylamine,

ey S R ISOTES kig H Tim ASP o TRt % s s e,

for e){aﬁfp@é' Qﬂﬁfcd'ﬁa‘[% f’ateﬁm 31681) ROBEM%' eJ d. Chem. 31: 1412 1988,
(N I -3-(p-trifldoronmet hyl phenoxy)™- %eny I propyl a

each pf n\énch 1s incorporated herein by reference); ﬂuoxetme/olanzapme in combination;;

fluvoxamine (5-methoxy-1-[4-(trifluoromethyl)phenyl]-1-pentanone O-(2-aminoethyl)oxime;
See United States Patent 4,085,225; Claassen et al., Brit. J. Pharmacol. 60:505, 1977; De
Wilde et al., J. Affective Disord. 4:249, 1982; Benfield et al., Drugs 32:313, 1986, each of
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marketed in the hydrochloride salt formand as the
racem c m xture of its two isoforns; see, for
wex@aplaes United States Patent 4,314,081; RobepPtBU2006/015208

al., J. Med. Chem 31:1412, 1988, each of which is

|ncorporated herei n by referen e);
whichf s, ineernomied | herein givh éefFWn%ﬁlbllﬁa?mHﬁtY) PRIOK e A ans-(-)-3-[(1,3-

(figdf! enyek] United States Patent
benzogl%xgiagsr ﬁmé@%wg ﬁﬁdoetrﬁ@f ?g@is ﬁell;lalﬁésle res)é'cbm Inited _ States Paten
3 912ﬁaBE‘THh1téH O8fs Pakent €0OAISE®LastenaEur. JBPharmakol. BASSKatBIS; Hassan
60: 505, 1977; De J | t.al., J Affective Di,sord. i
ot al Pitad, Chibgidreggeh (Deios [955, Lagssiny Ao AcidPoRYTR, Siangy71:249,
1985; %atteg A0& a.‘f'%\/@fzroé?ﬂchmog%Q 4 33]161% ch-ﬂ Wﬁ’i@ﬁﬁ@ﬁl@gﬁgra’ced herein
is | hcorporated hé€rein by réference inits

by reference &t it pnquatybxsmraime( (1Sa¢is)-4-(3,4lighlaroghenyl)-1,2,3,4-tetrahydro-N-

eS8 RTBA A oSS P g 551, oo

herein3by %&‘e?eﬁ@e itk egrebhat@saBpten (sed, 0REd 1 Notes Passe RE34,712); and
Eur . . Pharmacol . 47:351, 1978; Hassan et al. Brit.

pharnmcetmcaﬂyamaﬁhﬁégltst@wfos 1085 Laursen et al., Acta

TS SR B B Py o e s

inventi®i€ Ofredidat ethob@betazid, byhewdlgingneleigilinet sandnttiangioypromine, and
sertraline
pharnpagetically agpep@b]@ S&lt%meberogphenyl )-1,2,3,4-tetrahydro- N
[001021” hgl!llf :glerﬁ%fi}&rsﬁ)‘l'é ﬁ/ﬂ&@ﬁ fay gﬂlﬁﬁmt%ﬁfﬁr co%?lﬁnéiﬂint @ﬁh compounds of
at ent 4,536,518, incorporate herein
the r prfeeemancenvamtlons énclidet y)modshsintidé op4ehiosed- Bnﬁ%l@drphdlnyl)

e B R L T B s R Bt pgronce n s

entireBI el hPphatmGEMBLAIBL dcoshtiblE BalisanBesnds of the
present invention include: isocarboxazid, phenelzine,

[0010§bl edjiitableeSNRE for @dmlmytsﬂ@gﬁrh@om@ﬁ@twrpw&hr?@@@ewnfbwﬁ the present
1nvenm%%9cl$& 9en2§la§1§1e (pe%r ﬁ’gftedn E%@eﬂsmolggﬁelﬁ% 5%3 ﬁé’oﬁ% ggnerem by
refereﬁf:e nﬁ h’@ m@agmed lMerIUmaﬂ Stk LRiaaaenthggléwem 6274, 171 6,403,120,

N-[ 2- (4- nor.phal i n am de; ., See
64190555 BTy AR.cssohgi BRIt arhicd Heteyh BB FalFaRon gt U Bigpty): and
e I f.at I
pharfERRIT LRI ERiPS ST (P, PhIoRF  ZRLDE thendssypgyivenlafixine
succnﬁtﬂe salb| milGNRiran [N-dtttuh}m?sarmmpmgthyhlqqhnbylnmlppmpmeparboxamlde

co unds, of tion incl
see UG Stk oot 3428 B atesetale SPiieplpnigotiss 24411-19, 1985, cach
of whibIE 9§ PRl Rt QiR YYrefériRr MNEE ehifrety)S nefkddopt YavaiR®le from
al so United States Patents 5,916, 923, 274, 171,
Bristq Mpgs Saaibb agd DroRedsty, Labs Jaw); ioxciiag; end phegmagputically acceptable
saltst'hnr%gf porated herein by reference in its entirety), and
arrraceutically acceptable salts and anal ogs,

[001 1|0mcl Sdlidbl: CRE aBtagesisn tthyddneinisatiay iim eombinatiomwith compdyunds of the
m | naci pr an

prese{lwm‘ae@m mgluds thasenesmerawprls desoribrg e JerBigHowA Fedent piesification
Nos. W@' 84/1388% \tb JuPh 62k @ PodTed &1L Y\é@ 948 3§$§and\/@f(?§4/@§677

Neurdpharmacol ogy 24: 1211 1985, each .
[0011\M]1| cBuitablé nmtgpmaulr adretidepressents  Lyr r adreinéstering rini tcs»mblnatlon with
nef azodpne vai l.abl e from

comPSH A D RL I D TIHESS:: DBt | e i - (-+-)-1-G-
chlor@fIRRIBOEM1 1 CRinl Yt1BFARAYARKE]-1-propanone), lithium, nefazodone, trazodone
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salts thereof. [00110] Suitable CRF antagonists for
adm nistering in conbination with conpounds of the
w@e@santied nventi on i nclude those conpounds desPCT/D8I06/015208
International Patent Specification Nos. WO 94/ 13643,
VWO 94/ 13644, WD 94/ 13661, V\D 4/ 13676 and WO 94/ 13677.
and Yilsreging, angd pggp@cg%tyﬁllx Arcepty Qjé Fse%w s fpether suitable atypical
conmbi nation with conpounds of the
ant1d§gg§§g%t§i§ %ﬁ%%?il gn i ncl ude: bupropion (WellbutrinTM
[00112] +- PartitulaB-antdedposseatie iyl :)diﬁn{s(enng 1d| mnblnatlon with compounds of

the pqugitdg{sh {o ggmﬂgg%é%%egg%%%%% /4 18"1 nqeaftl%r%c (a)lt% alnespirone,

amlngfﬁ-f/e USZR064#1p208 5 rﬁ!i‘l‘il}[)t lullé?é‘lﬁ@ﬂd%e;t) combmatlon amoxapine,
harmaceutical |y acceptable salts thereof. Anothe

aprepstaliltt aipemgrglpi @aamwamrm;l epazappane, ibsfusalingt rlafnnmiane binodaline,

blpengm%% l?]r%f chqrntngﬁ Eogﬁg%hggagg%%ssanée%g%gl%? géngﬂd[p‘?atlrr?{ne glmoxatone
citalopringNteledfeprsi¢| cldgiprathlinedr elon@tanihe)]l tdagedisil, AhiAZ OdemtBxiptiline,
al aprocl ate, al nesi)l rone, _am neptl ne, amtri ptyl i ne,
desipgyming,; ppy‘liqsﬁ’éﬂb’ll]‘re@ %ﬁ@%po@lb%eﬁmﬂ*ﬁwmﬁ, ARBSRPDI nélfOXIdOPa
pi l e a azi, e,
o B5EP A3tnart! SRS, S AL SR By LOGRILAS coperidne
femokatikafengabing, tbrglamine] fnotravan,oftemeting, fambkahaw] pepirone, idazoxan,

1miprgllp1g{%:? gllrnaﬁ'pﬂ)g 13{1%0 ))éa;ag'g(}%:? ﬁx@rmégtg,g lﬁq?q%l[a ox%pgléﬁ qavop?c!tlhne litoxetine,
lofepﬂﬁﬁﬁé( InRdpr b1, medFS MR Iﬂﬁaprgmﬁﬁ‘:s HEHQHIH&()@@ | &b AkACmilnacipran,
benzepin, dothiepin, doxepin, dfoxidopa,
mlnamtmeoxgnntaz@pme] zasdnbamidenghenxireld), epbrapitaronenefopam, nefozodine,
ridane,.  fenoxet

nemi iRl o B RBET L oGRS horubRn " Frint B rigoifetn, oxaflozanc

paroxblitl O>phBhdigine 0 efhiRPam, | Fidleas, pikdhRERMpAGryptiline, reboxetine,
i ndal pi ne, indel oxazi ne, |pr|ndole i socar boxazi d,

ritanspiR. oAl P RN ElipFIN.oSedag e, seml@r@wmamqas@almmp?tmtﬂxnpn@butramme
sulbuﬂ?rﬁinr{gg)ﬁgﬂéﬁge OGle gﬁfoqlm t@ﬁllo a;glth%ﬂhﬁ%eé mhgﬂr%?lg%pn tianeptine,

tlﬂucaubnteg rtefemacmn ebﬁmpamanuoldxafoﬁﬁ,al’romﬁﬁétﬁﬁpdteﬁh@lcypromlne trazodone,
emtiti ni al am_de, no nsi ne, norfl uoxetine,

trimiptgpine, &@Mﬁﬁ@e SFEPFGF K i ovlgrazine,n Xjaykins, pemelidine and

zomeRAKAET D ?harﬁia@ﬁﬁf%@ﬁ‘ﬁ‘ac@p‘idb‘l@ dafeheRiof0hnd isp eJohn's wort herb, or
protryptifine, reboxeting, ritanserin, robalzotan,
HYPenQ)llm p¢r£¢mhmeloegxﬂraqwethe®ef clorenine, sertraline,
m ne sul sul pir

100113 Sl Ber oo TR RGBSR o GRSy b epiination with

compbiniRedt {hEpreseht ﬁﬁ\kéﬁﬂbrbhﬁlﬂ?udet SfHEM A Gl Bnists Arl aﬁ@zig%msts especially 5-
t ol oxat one, tonoxeti ne, anél cyprom ne, trazodone,

HTua foptig] agcprrwtﬁenew@ﬂmafras@pﬁﬁé raaltagpnistie(e. gy Jasedatrmhend osanetant)
L BSRS89 S8 T guoniss o

antagdibie’ thatwaiay Beended o thei—ynemm Uhvengieti fiacladielmn pdrticular, the 5-HTia
extract thereof 0Q113] ﬁgl tabl e cl asses of
recepfé’ﬁt i PALHAL e38PNLE SH“WPeaad HRta8y | rgﬁplir?fleco?r’é‘? ndpjaghone, and

phanﬁ’éﬂc&ﬁhcaﬂ? ARG RbRe QJltsttH&e(W BN hnipY 674 b Pblﬂ? WHE 5-HTy, receptor

HTl A agoni sts or antagoni sts, espeC| a
antagonlst/partlal agonist activity is pindolol. new SHT;s agonists variza, alnespirone,

gepirone, sunepitron, MKC242, vilazodone, eptapirone, and ORG12962 from Organon; new
SHT)a antagonists such as robalzotan; new 5-HTp agonists such as elzasonan; new 5HT,

antagonists such as YM-992 (from Yamanouchi Pharmaceuticals) and nemifitide.

Page 46 of 151



HTI A partial agonists, neurokinin recepter (NK)

antagoni sts (e.g., saredutant and osanetant) and
weorsiioass opi n rel easing factor (CRF) antagoni BCEDS2006/015208

SUI tabl e 5-HTI A receptor agonists or antagonists that

used in the present invention include, jin
[0011ﬂbr tA%c@r%mg ichelh - prEFRY ERiTr thﬁarne\reaFW%gmﬂl@pgﬂons may  be

admirRHSR §POGy urfcltlﬁﬁ LAY or ARE bRREaRAL thﬁ%@ﬁéé’fﬁ’lﬂﬁ tre depression
pharmaceuti cal Iy acceptabl e sal ts thereof. An exan‘p e

or ot}(dr oo rjsorteds. wi A herbathFELyA or elddmonally, amvagxym emilpaatidnal may be
oni,st. activit A agoni, sts

admirggeipd 3105 R i ool EprTHiseial AEHTT FERTe N(SAgne any other

symptéh] BZ AEARAI cERiBB R&A8nt ANtheQREThARD Zhdtrio %lgeﬁa(ﬁloﬂmreﬁ%& to the
5HT1A ant agoni sts such as robal zotan; new 5-HTIB

depressiom |05tmoec8c;hs<aéereb@ag ovkpetiented By-he mammgbni Bxamplag tof such

prarRRe s Rl BEUISNIRAER, SABERAGALAL, copoic s

anti-dRGHIAISPRRE/ %ﬁﬁﬁﬁcﬂ{z@%&ﬂﬂs Aaiefetbvigg t agdhfse epmemlhotlc agents,
invention, the inventive conbinations may

gastrojipgtinpkagentsel eicn qwﬁfrx?mlpwhﬁf@ﬁ Qrﬂéerdqha%%%um%% @gents useful in
t r

the prQ&?cg Z ."ﬁé?%seéﬁ@ i t o Hfgﬁd\% e]ﬁ)?%ke{lﬂplggé?{) AREy ?F}ile’réﬂleso&ﬁi%lly used

to enhanwetht ieffects ofrhm auaﬂdepmssamnysm adpuiniing sgemtsadayinchidenfor instance,

re oth har ceutl ents.active.n . treati
moodgfapTer® o SO B b OROREP Lot gy wodsiel Fopfs e
methy[RERRlatd MRkirbSnpIRkAhiad 6C.)UBF %ﬁbl@dadg%ehhﬁg a%@lﬁﬁ qegl,0mn); anti-
or mood di sorder bei ng experlenced
psychBtiesypintisanaietys agents dhgr, neeneodineepinea)y eemdéaru mmtﬁdﬁlat frelieve sexual

B N T s L

amanfadind; fremixbRYbGHEPILE, et@Nt | - psychoti ¢ agent s,
strointestinal agent s, etc. or conbj natj ons

[00118hr A6p-H bxen dilatemsnerrapaungs Pl ﬁ)@msgnfu@é?rmonu ae ugeh for treating

a varlggfé‘f{ ‘?lg&d&gj LSE%? Pi\ﬁ/sg»? ! §e }ﬂacgll\ﬂg étng%fs'(t:rg? é}ﬂursoe dé)(Ptl\(/)IS), premenstrual

dyspherlh divoedet IBMED e atctionfor arvtandisatdgs sstaat Parlinsdn’s disease; chronic
ctive a%ent s may j.nclude,. for instance

fatigu SO 26 FATO B GOrv P AHEGRATS GLPTbACcE o, apnea), Ad mutism.

[001 1G]iIr bﬁ%ﬁ%ﬁﬁhﬁ?dy@%né disBtdRe r PMDBY isiieRBleSfokif 08 PMS. Like PMS,
hyl pheni dat'e, dextroanphetam ne, etc.); or thyroid

PMDEu:glmtemy @fg:ugsghnwe]@ belgre thc@pseta]fmenstp@}@n@md@lgsappears a few days

after. aglgl:% ?si( I%I%%é/ Iteg%eg\})éz %ggg Jhon ?ﬁ%‘h %&3 Bh}‘?slcall gymptoms that

interf@YSHALH eveeydaptlife hespb&allasvordn’s Wioﬁbh&p@ﬁvﬁtﬁ@eﬁ family and friends.
dopam nergi c_agents such as anmantadi ne, pram pexol e,

PMDBuiyms@rah godpt. byyordophatsyre gensidemd enanparpbia of sormal prémenstrual
sym pfo qpounds of the present invention are useful for

reating a variety of disorders. Such disorders
[00117hc| RA®IPprie meashbinations yhdympen(sPMB) mayr mokds tlrrualblhty, depressed

moodd%zgﬁgtggé gf‘é)(rj ?ﬁg@ﬁgg Q}DD ZE% gonct@hggtmogg arrﬂgrté{?qql&%sstg rbreast tenderness

and bﬁ)\éﬁﬁlé Ofike didtsHE 'cﬁteﬁﬁ reﬁff)ﬁ@sméjé]ﬁgft&ﬁﬁ of &p r@és@@ﬁo(ﬁ -dhxiety, mood
sl eep Enea and nmutism Pr emsnst rual

swmgs)&splhmﬁa idityli Bl denditiay atffM‘_DDupl t© Qnesmvé@ é\rheniganoWoiRiB who have
cur s, t.he week befor

regul G b megd - et PR A IR oot BE pritagluéntfn provides

a method for treating one or more symptoms associated with PMDD.

[00118] Selective serotonin reuptake inhibitors (SSRIs) are the current preferred method

Page 47 of 151



after. PVMDD is characterized by severe nonthly nood
swi ngs and physical synptons that interfere with
weeosdays | i fe, especially a woman' s rel ati onsPCPES206/615208
her famly and friends. PMDD synptons go far beyond
what are considered nmanageabl e or normal prenenstrua
for tregtingt Bvebtome Gesorjatevpithi BMPLR o ndaeedingio ghothempsnses the present

. : incl LIl W . .
e e Tes DG o RO, SR RE RSk TR ppgioed i
PMDB gy yidmidisterisg & compeast oft fondela Tds Somdlitibh edthi 0SSR eEln certain

di agnostic criteria enphasize s tons of depressed
emboplsarhs, H1e, UL IHeRsine VIR Bg: PRORE R, Fploxgiiner esertraline.

d . . f ! . . .
[0011?23 eAEécﬂEl‘ln? 1) G6dtRet it nggrr?ci %ﬁnﬁ&@ggf fc]ﬁ%ﬁges%% Se{rare useful

regufar nenstrua to anot
for treatingda veriety dtheatingedismrtlers.nvianteriain pmbvdidests, shemedtingddisorder is

for .treating one or, nore synptons .associagted with
hyperpitss. POIIEATT SBTTERR VEVRE! ot rfFHARCUpPek R pmpeys of the
presefitSaRESlon34:8 dsBRil GUF ﬁ@ﬁﬂngo b8 QdnMelibRdersPage A&’ m@ffunction of
151 WO 2006/ 116165 PCT/ US2006/ 015208 for treating

gastradgiapinehncaidien of antestinal proppidbm. Aeowodidsgof theapresent invention are

B S

intakd;Mald/orbyppratd Bipsiredsiony. aSedhnaetidds Qfre fpartiBlaly ubdful for treating
conbination with an SSRI. In certain enbodi nents, the

obesityspithj s pprssgeant semoykiditias angluding ighsiest inpipidus, Type Il diabetes,
. t e i .. 11 C L AQ.L 0

cardi TS I e BB o, SR Pr PR D e el

bladder disaas® fgolit, sbme cancesst songe mfartiliiyetnd edrlyanditality.

[ sorders, In certajn enbodinepts, the eating disaorder )
o1z} Wéﬁaﬁh%}’%ﬁmﬁﬁ‘isi FRTBPBINAS Rb HERTEs b YSRUIN i administered in
combﬁﬁfibﬁ'v\{i‘th%ﬂ@%gH@@Eﬁ?-oﬁ&‘f@%ﬁ@&§., ShcH 4fi-oBRERY 88dnts are known in the

i nvention are usefu for “treating gastrointesti nal .
art andi dnelugier apolipapieteis-Bragdretinnyinsnosomal deglyeaidet tansferaprotein (apo-

tility or. pLntestinal propulsion. f the .. ..
BN it o e BTt B0 BT iy foior,
PYYEi Gt ahf88s Qher€ONt MR -4 afonist§,e EHOIESRPKiMIN G| @ICHE-A9" agonists,
food intake, and/or appetite suppression). Such
monopm@inigodeupitle pahibitenl éﬂulcg s effibritrafrone)t ryatpathpmiolstisi agents, R3

ith |t onseqguent, conorbiditjes including diabetes
screnfile” it RRE o BY QehMoe T BV et BBl SRetanceyte-
stimulayipg hbensieoBeepiydial dgpl canitinois tr ekdtorasmtpealsisheigt, irfimonabant),

sl eep apnea, gall bl adder disease, gout, sonme )
melaniny Gelseatratingnormme ranfagppists, lanbing 4he qtgin).tlpptin analogs, leptin

1.1 i dii- t G s of . . .
reocplol? Relbty oSl AhMLSINE PR, B SRRPTURAE af et droipstatin, ie.
orlistag), mhorectéc agentsasechansta bonltesint agoagonNsurofeptide-Y receptor antagonists,
h anti .-obes't?:y nts are known in tag rt ng@i ncl,udg

yrorRtticn RSPt PRV ES USRI PBEBAAE tharpejt pisprerdcoid receptor

agoni$ts ¥ ThBigoRisRl 8fdkir ?&@ptoB/aME@ni'st@,hh@'c&@i'hsbin&i%??protein antagonists,
-hydroxy steroi d dehydrogenase-1 (11(13-HSD type 1

glucagainlils pentisle-1 Ryy@oBamIstS, ailidrp gsutoheplioffacipMsRsuch as Axokine™),

ni st hol ecys Lo n= A CCK- A) aqgoni sts,, . .
humaff 3Rl ATpERN T R 00 ety BESEEUT e, 3 receptor
antag &M TP of MO BIsEBEdriistddRA hSuroli@din U receptor agonists.
[00121] In other embodiments, a compound of the present invention is administered in
combination with an anti-obesity agent selected from orlistat, sibutramine, bromocriptine,

ephedrine, leptin, rimonabant, pseudoephedrine, PYY3.36 or an analog thereof, and 2-oxo-
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adrenergi c receptor agoni sts, dopam ne agoni sts (such
as bronocriptine), nelanocyte- stinulating hornone

WO eweplass anal ogs, cannabinoid 1 receptor ant aRORNUS1086/015208
(e.g., rinobnabant), nelanin concentrating hornone

ant agoni sts, leptins (the (BHDrotel n), leptin anal og
N-(5-pegnyinyrazied ispirerlisabowpBran-1G énpweaﬁmabbﬁa@%ammepaé@cordmg
t
to anbtﬂFg Q%pte%)gf ‘é‘ll% glr%tebc I81(1: ggéﬁpgﬂ{dg%fcﬁgggé 1n#%1‘?tlon is administered in
combii@dioh stijh aiNemtiaibesity dgeny in ecrjuhciormmithgiypicslt teatments for obesity

t hyrom metic agents, dehydroepiandrosterone or an
such %*rfé‘le%set%éraéﬁpﬂblﬁldé?&ocoru coid receptor agonists or

[0012%F|t a8Ordthg toPhRthe ERGERHRNL, aéi‘t Lad Sof erogl%éﬂt Ninvention is

ndi ng pr tein ant agoni st s, | ucagon- | ptid

admimisteredt iorcoagomit®nswyitls ione a:xrynme uargcms dph rtzcatﬁlm: dxabsteq sod hssoc1ated
.as_Axpoki neTA), U outl s .

cond@ﬂ?sel ﬁxncepggle%?lac}cﬂlgﬁle c?rg]ecgm fg’{leameﬁ%i? énvegﬁglénls ﬁ?l)uhlstered in

comb#@atids Wiihsdn‘é R'mdrd¥ eﬁ@QﬁUlﬁdlﬁg i1%0Hn BEV IRUBS hihldss (e.g., LysPro
recegtor oni sts. [00121] In other enbodinents, a

InsuliggngbBrid (o7 h@squ@tgwtx) rRdy GH - b7136)-AtH skiersiwgay and analogs
thereééf? i é@oa}%)foggmgﬂu ﬁ)eﬁag%rc%?rgi‘[ﬂb% a?rg&é“ %‘on z%gmtufed fe{c%{ghexamlde
Glyplhﬁja?,l rghn{dpﬁimaabﬁphghrﬁ&? Uﬂregnhmdél rbeguaimta 3thorman phenformin,

I th f d 48 of, 1
bufor%g6%%%g§g?§%¢p%gg@ég @2@@1 gghzoleo isag 1iliole deriglidole, idazoxan,
(5 YT @ide N Ir %%gzo $(3N)41456 PR
efam%kﬁ ﬂBEfr??(_rgar boﬁa%inh%mﬁ g%%J[r 38 tléhé\%%ltdher aspect g azones:
ciglitgrfone, he%tn en@mgh,tazanc)o rrpnglmlzooé tmlpmaaentdargmms,o nAvandia®

steredln 0 nvmth n anti-obesjt
BRI EEH A1 B Riar BRIy prETOE SPREN ob poppidase inhibitors:
acarb8RE SthlgYitols ekl gRGite XRiglibsf:, AMDIA2S 6B BARigHbEYe, I{/IW’Z?-MS 13-
Accor I ng to anot her enbodi nent, a co ound of t

agonipisesBRL i3aht |B)RIL| S7344 iR stl6187d4i ol 1A4s i Gh iloR43; or
reati ng di abetes and
phOSp%ggle%ragpé%lbﬁ%? 3%()ggsggt In certgal n enbodi nents, a

[00123p MPhLU a@kepémbh@mh&s @ndonpduadtaf ahe Ipﬁesaﬁh’ﬂnmﬁﬂ(mr sohdlnﬁnistered in
conbi nation with one or nore such agents includin
combingHign i Withs A8 iOF JPTE IRIFrA B e d2egts: bEpEmrex: Yarsdne r‘F‘Pd vanadium

compgﬁg? ge %/f : ﬁvéﬁzaﬁg h)@ %BQﬁaHW@&Pﬁegﬁl afn§1i3 Bhi sts glucagon

as a 0gs ropam
antagghistse plutenvodenesisahnbibitarsi d@natbsihm amldg, aat:bpozlwm( agnnm nicotinic

acid, g?iéﬁaiaﬂ 3@%@ ﬁ%ﬁ? lf%gﬁ.ﬁﬂtrl(liepgﬁér 1%?39 Cp i2g§} J,Zﬁq%# tdienial%gée reductase

inhibites a{etgag eapoaf@taan %wdngé@zmobmﬁylam %ﬁbﬂt&@l Sorbitol dehydrogenase
i sa dol e, deriglidole, idazoxan, efaroxan,

lnhlblft¢rs,papéwahhyd@@m qxg@mgelh tsmrbt@ﬁﬁfgdbslnhlhlmaglamdm egholesterol

bios E)lfel%ig Fﬂhtﬂgzocr)ne ?es‘te]rolt ibs0; ‘élgl% rﬁﬁblfo'%% t93 Qlly a HMG-CoA reductase

inhibd@{ @k iat HM@OAA&WH&S@(lﬁhlbltéﬁ%@ @5@(}‘1@6@&5%0@&& Gbr synthase gene
oxi dation inhibit . clomoxir, etonoxir; _glucos

expressipn Hibikitos, a g%’grné,lggléor mb&p |a§1g|seq1@ﬁ1e§qn|’c,taaffﬂgate an A%AT inhibitor,

e ol 38 2, PS8 B0 i o

presef@l i3EHtiEM 3 adminighed pino domebiheti@s evithn bhdior ansre naturally occurring

L- 386, 398,
compoundSS that acts to lower plasma cholesterol levels. Such naturally occurring compounds
are commonly referred to as nutraceuticals and include, for example, garlic extract, Hoodia

plant extracts, and niacin.
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[00123] In other enbodinents, a conpound of the
present invention is admnistered in conbination with
woe@p@eoteln®re |ipid-1owering agents: benfl uor exPCT/US2006/015208
vanadat e and vanadi um conpl exes (e.g., Nagiivari) and
[0012RFT OPRO¥ @RS dMBoRNBItE X ESp @ik | 0T eHat BASdtt SinSentiinUgRIAseful for
ant agoni st s; gluconeogene3|s i nhibitors; somatostatin
1nducmgaps§g;§ng Snmdintpining desirabje Megldemq:q;@qo,l i @ magamal. The methods are
4 P pthge; (
partlcﬁfé{lgg{%gm Otxé\’ﬁ %e?lg ng a %ﬁi‘rﬁ atégt is; & 15 cln% o(régage’%%ﬁte to bladder

instabilffpodrr efhay) inc@itiengen Inhasivh Qﬁyﬂhaﬁf mdlnlidebbte@énsuon treatment or
. ...sorbitol dehydrogenase | nhi bi tcfgfagl sodi ugw hydrage

inhibigen 104 épstder Tripdeds UpingE-cppditians Rq Bladderniptapilishdnelt Be éqhopathw
st BRI Sy A0EREL A SoClgE AR, 8yl ARSBL R oo
(includinga fdiNBa@plz, styess hamtinerdviebintge rincamtinendeMirdBorimixed 1ncont1nence)

e tase or t has en ression in itor, .a .
Also BERHSTF AR P EBRb YD B 08 &8 JGUTPRRE O 41 Byt is bladder
instabflity A6ébhdhNoirb Rite hy?er@r@?@ Q8 ¢s § NHRRL RS enhdnbinki Jréthral tone and
or “an anti - oxi dant n ot her enbodi nents, a conpound
reducisfg undeanbﬂeemem lsakagsrevienrinias ofbiervisesheakthyl pexson. For example, the
1nveng ge%ean s ztxrﬁ aatppnc gee tt(g ra[lln% i n%ﬁltg%ngle%%g? egf ci%%rrlng in women

during thedlrst yeSigfer Rbildsisgh) y occurring conpounds are
ommpnly referred to as nutraceuticals and i ncl ude,
[00128p, I@xaﬁ»ﬁr embpdiments.ether regent | easepoands|agh usebid {qk ticating urine

retendi NAGh wiEdy SoBoety RiGE? PURIEE Ro wing scenton include

those suﬁﬁ@mg’fdmn epinthmre irgwérstor inrale pdtients \mtlebemg‘i pilostiatic hyperplasia.

assi.stin [ mai.ntainin [ bl e bl adder
(0012 e Ko Hing 35 i prasent FHED it ACHads Bé?ﬂﬁp&ﬁea} nyention is also
useﬁlpﬁleﬁrelnoﬁﬁ% e @a{pbmy AelFH! rm.!nnaﬁ@{ whéneR¥PE&sh8PIe! MMicRcompounds
susceptib | adder “instability or urinary

may b @bhmdnem«ecordm% rvrithy ghenprebryd Snyention de qmteh@ntheolvladder in any
apphcgél% n?%xtrﬁsofgl 81'1’[?)\1%21%1'&%1})% I%lgs:(re qua:g?asrr gﬂdh flo ry recipient to

contrdl GhoRgbiiycandita@dessy dfgihaliid.i ty, nocturnal enuresi s,
nocturia, vojding dysfunction and urinary_incontinence

[0012(7] ncﬁnumrﬁrgemb@f}lmé&tarﬁ@“l the infeptany qoRHONRGnhhthe, Presegkinvention are
t.j,ne /
admlﬂlﬁ&gtﬁ atg %eﬁ‘g@%a?gg en%%% i Qf&ﬂ‘ fof gl%ﬁ%@{i?gﬁpg%veﬁtx&g inhibition and/or
ameliontipowidirgé winhy invuetiidanos (also tkinaddess bladddrainstabiliyy, neurogenic
secondary I.ost at e h er. phy, .as is a netho
bladder, g diyéﬁ‘gg‘iﬁ?%l Bingrct i diad By SO AU RS A P getriSor hyper-
reflext blnﬁmhﬁ’ Blt8081a84& ok thided Qflﬂaﬁr&"ihé:cﬁmhﬁ?éet hyvBRKeARes fRlude, but
exanple, the inventive nethods are applicable to
are noj lind{eddo, thgseulior hbdd@ma@@e@améms@bdmm umyhlch theowmsmary urgency is
chi.l db

assoc e KR Siaoniro G0, L0 el bt At et inections

or vaéﬁaitlst r gt imghods B this Sh@mtibA Al aldetieusRd ®PMsRE i@ finhibition or
yssynergia. Patients suffering fromurine retention

correthemfd’@e cqlifions ffhirequeney-Hreamck Siypdiomee ped jagy (pladder, gkso known
beni gn prostatic hyperpl asi a.
asuﬁ?%%?g@?&%@%%&ﬂﬂ%%@to thg p?esent |nve¥F|oﬁ a

[00128p npCGompsuros of ke peeathtventivremby also ibs ua¢d treat, prevent, inhibit, or

limit the urinary incontinence, urinary instability or urinary urgency associated with or

resulting from administrations of other medications, including diuretics, vasopressin
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useful in pronoting the tenporary delay of urination
whenever desirable. Such conpounds may be utilized in
waewoendante with the present invention to stabPCT/E820061€15208
bl adder in any applicable context. Inventive nethods
therefore may be utilized to allow a recipient to
antageRifisy Gitichplinergiy agenss.isdatives g BMBROTSTA2GRIS BATPIFS, alpha-adrenerglc
agomLtQ,er%@Yal ddréhe?@@ﬁnﬁg&%k bR clﬁel?)‘ﬁef 1518&% 4 on,
CO unds of~the e3&nt Thvention are  admi ni stered

[00120p aCompuomidsiof tl’feelﬁdsehhmvemiorf ave usdfel for @atunimgtor assisting in urinary
ion, inhibition a

bladdgli. ﬁ:eq\zlpgrg of H@K?ﬂt}%&{é@aflﬁg df Oﬁl@q\;ﬁ nglgslc%Lgcgh%Emolfn hlflrmans in need of

such Eé’lﬂ’ 3k huling: ad’ﬂﬁtuéﬁ?:g B&istric lsaddamey MRAALRG vy shiaat foP Rreterinary
hyperacti vé bl adder, detrusor overact|V|ty detruso

applidajipes, partiefilaglyiinclading namm wid &eting bhtdd@'m)ontrol mbheds If deS1red the

i,nar.y i ncag tlnenc entive uyses .jinclude,
ety MR 8RB, ROGGvh ot A Sork BF VR Atpne, Fofine and
eqmnébﬁka@I|ItIES |n mhlch the urinary urgency is
associated with prostatitis, prostatic hypertrophy,
[00130h¢ efegording|to ghespresens inypntinar spmpoaads phihscurpesnt invgrtion may be
| T f
admlr}{?cgllgﬁ Jlbrgesgo g dmaatte!1 Bﬁﬁ%é)r riu%ﬁ/ﬁt bpég%et‘?\{klgw f{v% %dgn?nlstered in
combinatio W1thr($1heﬂ1eﬂlﬂmﬂtemml§drog sepienting oaser nﬁ)lﬁdoﬂhaﬂpfharmaceutlcal

bl ad | so requent voj dlng yndr o
agenty omfgg]még aﬁﬂgﬂ%}f of ﬁ)&(ﬁ%@éﬂwtx nve ?r%thvefwr Adsiiopally, the
compb®RH Jrand bRAEnt iRYEYBAIma @b@hfms’t&@d i bOhbinhfi6h With"SHeYor more

incontinence, urinary instability or urinary urgency
other gbgumdcatidehl \eigetts arseful és uthe itregtoignd mrapteventionr aft omnser afiore other

oo R R ) b, LGS S5 OR Ehr acuviy

modumﬁbﬂgonl sts, anticholinergic agents, sedatives or
pnoti c agents, narcotics, alpha- adrenergl c

[0013Aﬁon®§1@§ phaimsiseutical egentyivgefuhimdammedslation of dleddemactivity, and
particﬁ%\?}g 2@! trgaltrﬁgljfte ?&tﬁglﬁl%lbl{?@&%%'/&? gm(é)lflortafq (?I% bf &r%nar incontinence,

ion are’ f or
includer iﬂoarqmmlpleadcthemopmﬁm Ohcetdte [(aerRablel Ial ]DDAN‘I@t Nﬂ@tl t$}ﬁ'ay and
rein in_humans in need of suc

pDAJBE; @Fle% gﬁlﬁ%ﬁ?@%a?g@rma%?ﬁacaé@d Pavellcass é%smom%asmnwtate thinal
tube (%k/éﬁ?dbﬁ%eﬁ‘éﬂ ket g Ifl‘%:imyc%lﬁléélg] 3hd)). @H+ lﬁ'ga"ﬂ;ﬁgg“&é‘#“’ for example,

particularly in ng canine and fe
tolterading testratoeehgtible as‘ Dstagltmetableltm &onmmBhivodsiah&r Eipjphmyoxybutinin

oG TR et RO s 397 PSR Goh hF xence

releas@ ftéﬁb‘}éﬁ‘ frohﬁMEZI/\l %rmﬁé&ﬁﬂ@él@d ?rd@ﬁn&ﬂl%%@ﬁﬁ&t (a'vﬂYa%‘lg in9Bblet form
be adm nistered al one to nodul ate bl ad

from a%@wpt %ab@ﬁtoalm edn@bi BEpseyminchendd hmcmremed splfate (available,
respe(gfé/gg/'én " ﬂ)t/%ﬁﬁa&@ (té{%i&‘sh%d ﬂw)ﬁa%q\%@stjn}{e relelase cags?lgs from

One or nore o harmaceut i c
PolyMisidau Phammacbgticatsd (I 8t A.9n Iref), biyasi@amnaa: hiydiobyomide, flavoxate HCI

(@vailihie Gan DR PRrmiols HOF MG RrmARSB AP drimine. HCI
(avail%ﬂ%@ [‘iﬁoﬁ‘ﬁ Rk P8 Bio B H{r%a'imgufrérﬁabemni’ﬁarﬁ?aﬁ&ﬂ cals, Inc.),

e trestment cor preveriti on of one or nore
phenylpropanolamine, midodrine HCl (available in 2.5 mg and 5 mg Proamatine® tablets

from Shire US Inc.), phenoxybenzamine HCI (available as Dibenzyline® capsules from
WellSpring Pharmaceuticals Corporation), and prazosin HCl (available in Minipress®

capsules from Pfizer Inc.). Each of these medicaments may be administered in the
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synptons, disorders, or diseases suffered by the
i ndi vidual in need of bladder activity nodul ation.

WO 0®E314165x her phar maceuti cal agents useful i nPE€TES2006/015208
nodul ati on of bl adder activity, and particularly for
treatnent, prevention, inhjbition, and/or anelioration

phanmﬁetumaﬂhﬁifeﬂn@cﬁmqum@ww regineeis karewnfin theesmniplading those listed in

the ng ; g%sgﬁg’%‘bﬂ%% § ta%\@ci Lg%@li v@%ﬁyﬁgd’ )byNﬁlfe%lcal Economics

Comﬁﬁhﬂfllﬁaczﬁuﬂbﬁ\ailﬁ)NJ OFR648El M2 athe acldesmpprtessiof videl afedncorporated
rhinal tube (available from Ferring Pharmaceuticals
herein pypreferergeher pr oducts include, for exanple,

[0013??' t?gﬁ&h& htaﬁﬁ i o% {h%P% s?c%tcl)ﬁatoﬁmagepi}lg@d%'r &Livity include,

oxybutinin
for exaavde, ahéxeragnlatdm of thenS8IT: 20ireceppan( For txnhpde,sUaitet States Patent

Apphﬁ%tr@'&p %ﬁ@é&ﬂﬁé&ég (ggqvi%u ypﬁrg:gglﬂg%gqi liagelnga%a 'éérence in' s entlrety)

descn@@é’ al \Lefi‘fé{}e of @H’[@Plr@éepfcﬁ’ ribdf141859 fRax @fke uﬁe@ﬁlofrﬁﬁ&%i‘c@iﬁce with the
hyoscyam ne and hyoscyam ne sul fate (avail able,

practmeegb@c mmsemtynveamomy duddjtongk JHT mirigenistszmel e)@]@nlrﬁ@ézn Béshop etal,

Experﬁgm ;?m?r ?2%{1’?&%5@205 rﬁ:&%t ﬁme}{ﬁ/{%d' C??g?ﬁ Wthh are incorporated

herenhb’}dfe@émw@ de, flavoxate HO (available in Ur| spas(V
m‘:i tabl ets from ALZA Phar maceuti cal s arri_ ne .
[0013i5t1 Strlhother phyrmaceytied aggnts Seit gep agido gwd fq 1@1541 gctiyitypinclude,

for exm ?ev%(%ﬁ%%?%hé %Fk@{re 1 (é gta%lﬁ%gﬁgﬁ&?”ﬂ{ mygmbodlments

odrine avai
of ther“remmahwmﬁ(dn) compbetds of theopressit rrﬁlelhﬁ)ri are a)immlstered in conjunction

with cg)ge i %rg earéglggﬂs %&a ﬁ al kﬁ?ﬁ(ﬁ%{g §5|P1§ g@’é in%edglie?tors include, for

exampie) Fé@fnﬁbﬁ&ﬁ) deRRBePriAZ0a1tE Hehted LR aN{u%béIn 5,384,330 and those
hipress(r) capsules fromPfizer Inc.). Each of

describpd s Unitdq &amPstenhNumbelaﬂ,ﬁﬁhﬂgi,ease‘dehl 1as ttlmse desggibed lin United

States) Rol i ABRIIFAE | BPPE DTy B n e o i S Roighp gptiation

NumbeR 200800299491 Mk ediiftconf@dseof éa‘éh%@the@e bt'éﬁts Ry PatehBiSplications
Desk Reference, 55 Edition, 2001, publlshed by Medi cal

is inqospsafid deereitobipdaiprencac. Imtsomsnembedimqptsoph4he present invention,

rat ed
compp e of A ep DR S B A D BEARRR T 20 ca
[0013dpenins séthat embodiaeits t @ thed pratet vedder, eahpotintdy of the present

i.ncl ude, .for exanple, other ulators of the 5HT2¢c
invention @ Gmigisfere gx%ﬁm@un%mnt Bih<Pa Q8 Patce ppmPoUIds Which act as

Vasopﬁﬁﬁlh' £ 112&9&&6&2%&8%& GRLiRY R Shosel @éé@lrllﬁﬂr # Q6. Patent No.

herein by reference in its entirety) describes a
6,194;487 i(Baijli of al3HUZD Ratané pioo 6,090 BB dF aills et dlas UsS.PategeNd. 6,096,736

n_accor W th-t i ce of he pr esent
(Ogaw%?/teaﬁ? a&ﬁ%ﬁg\gpoaft?rft%{? ?eogﬁf%g%éé%‘ﬁ? gtt are exenplified
[0013B] BinSde@dpraglit &lill oftefPbR &lekirdBl T adddedancEMi@Nthe present invention to
13:1691- 1705, 2003, the entire contents of which are

adminiFiRScH ARRE CORPPENds dfythe Bresers ireentip i g} urstion (Wit osror more

alpha%@%?@%?c?é?ﬁ%@]u éggﬁ&ta%dyol? Bhe GARORCEhER sy%%ﬂo%l%em: &%%gr

[00136] According to the present invention, compounds of formula I may be used to treat,
prevent, or alleviate dependence, withdrawal, or symptoms thereof for any of a variety of
substances including, for example, recreational substances (e.g., alcohol, tobacco [for

example, nicotine]), pharmacologic agents (e.g., pain relievers [for example, Vicodin®,
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for exanple, nodul ators of one or nore KCNQ potassium
channels. In sone enbodi nents of the present
w0 poentdle, conpounds of the present inventi onP@r/ES2006/015208
adm' nistered in conj uncti on with one or nore agoni sts
KCNQ, 2/ 3 or KCNB/ 5. KCNQ modul ators i nc| yde
Lortab orLorés@anﬁp@oc@o,nBeraﬁ@@ dé@/&q& b &8/ drerogane: daxgientias, methadone,

Tram%?)gfe&tc] g@@ﬁ hz?fu %ﬁmﬁ%ﬂ§6%‘ij 4%@9‘%5) da\?lfil ﬂ%‘g‘e?ﬂiﬁ e(‘é.%'.,t I%erjuana,

herondﬁ@@kfairi&@destdﬂy,umm ERCP, Shethasptesineint, efpp! i Cat i on Nunber

2002/ 0183395 and Unit d St at Pat ent
[0013N], ypEhe zesemssb%@&ga ufr?? e 28 rﬂS?‘f gar@&htr’é‘iﬁ Qg h@%{i Wlfglfreference to
cmentafge@renﬁqﬁ %tszagnssfs%arsttats%ﬂz@aﬁaa@ DR Mehifil Dw;xas@ rated (1994)

herein by reference. I'n sone enbodi nents of
(“DSMrdSywhichwestrepared by thpolizstisFaée b éqummbtmremnd éatistips of the

are_adnm.ni.stered with retl
AmerS BRTRAE ArS i LB SRk isH 20uihis dURBGIBY e Rettrn of
substAHce 386 imanifoted iy GBciafet @ﬂﬂns\lﬁ?ﬁ@hﬁ‘dd\l'e‘i*secﬁﬂsét[ifehbé%nrelated to the
W th one or nore conpounds ich act as vasopressin

repeatgd ofe sefs substanoes nas rﬁsntechorl the P W, osubpteses dleuserisbdadined as

mala en? Rgrﬂt gf’q 6518&?%& g? llf:adr eé Fgl (!l&nlcaggl Sﬂg )fﬂcanLtJ &%a.u’ment or

distre$s, G)Qﬁaaﬂlwte(d(@@wmoria) ;)ﬁ the a%%%@ ocEaﬁrﬁrgtwrlﬂlﬁn a 12—month period:
6, 096, 735 awa et cal.). [ ener a

(1) regpraq % Ste%cg.g Ysqueanling st@o‘a[agsﬁcf@ fssfqh%%w sﬂ%s@a&aﬂom at work,

school, ¥ &Bhe ofﬁatr@cun%ﬁf@dyst%h@er usdnf sPhatiHHs ﬁh%{mqyﬁqﬁgrﬁgaﬂﬂ%zardous,

gresent vention i n conjunction with one or
(3) reshipbi- substenes-grlaed dr_:g\;btmoblaxys,n ped <4 prditorued nsaibstanceuse despite

ot her ' s at hom t| dr.ugs 00136] . According to th
having pESISIGHY O TCBN SO U Pak BIPTS SPoiing” BEAGRBiFd by the
effect$ Of tHeCalbstand¥. eIheéﬂdatldH tld DRYS-8Y 48RS MR RRS symptoms of substance
wi t hdrawal , or syrrptorrs thereof for any of a variety

abuseip no msst the exiteriprien whtstarge dependsrempl e, recr eat i onal
[0013§1‘I g’{' “glﬁ?]sganbe 8@: e%lagﬁce”ta%bfs&'f Ferle "ma %aagfi %d w1th reference

arrac anre

to crlfeharse’e&ﬁﬁ@irﬁthe\d)iz@ﬁbﬁl(crc)nd Szﬁﬂg@aﬁMdn‘uaﬂBﬁ MWtal Dzsorders 4t Ed.
2006/ 116165 PCT/ US2006/ 015208 _Lortab', Lor
(1994p £ RIM ”) \p@pbm,p(regaredﬂw QB?(T%S F% %Hgmegclature and Statistics

of thecx%gﬁge[’q %z{ginatrfﬁe;\ps%gﬁﬂgn. ThE %H?egﬁ for ?&lﬁ;ance d%penflence set forth in

tranq stimul ant's, or sedatives
DSMdVugs patemy. of sobstarjcaang, leadiiey o oim,rcaducs@nnﬁqan‘emspmgent or distress

L , th het am ne 00137] The te
as margted et EBUABRe e Trd o dhe HIHRE BaUR Tty time
withil SLELRE SwtlRe rﬁérhtheﬁe'n%ds ef) fo‘krréﬁdenast B@ﬁl@dasﬁ @ﬁhéﬁ(a?rhdneed for
Statistical Munual Ment'al Di sorders,

substa(ﬂ:ﬂ@@ﬂ)lncr@ase@mmw)ts Qﬁhihe hsulatenesr écpaacer@vwhc hds%srreé leffect; or (b)

s 467 A0 IMUERBLSP ARSI F 06508 oy SFBE8mes

Wlthdi‘aS\faiﬂ spliatentiied Patiiernapihe chibsdiaitic wikdhwil §egi@ee for the
recurrent and S|gn|f|cant adver se consequences

speCIfiCeﬂfué)ﬁféacee 6 {hehe sape sr arlersly wlated wbstanecis takes tp aeliqve @r avoid
Ml fi
Wlthd#g‘f%gg%?ﬁ th i g%ﬁbg?‘& '%?@ttf%ﬁ Ctked?'e l‘ll}sllea%% unts or over a longer

periodcthenivealiptendddy 64 ¥ themnt aiprpsistenteletiroor unsuccessful efforts to cut down
or control substance use; (5) a great deal of time is spent in activities to obtain the substance,
use the substance, or recover from its effects; (6) important social, occupational or

recreational activities are given up or reduced because of substance use; and (7) the substance
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di stress, as manifested by one(or nore) of the
follow ng, occurring within a 12-nonth period: (1)
WO ewant@n substance use resulting in a fail urBCT/US2006/015208
fulfill major role obligations at work, school, or
home; (2) recurrent substance use in situations in
use inh¢arttiniied i dsspitey dinowlddge hefz Aeviogsa persiytenicour reewrent physical or
psychgﬁx&i g z)lr eI %g@ 51 e%atl hlga\y ki)egr[ir% us%ador g)ace('fgaﬂéd %y%g% tsubstance.

r'ng pe stent of Tec

Subst&ﬁlfél (ﬁbeﬁenbd’l&e@f&e\hﬁlﬁ) Eﬂ&s@b@ibﬂtl&i’éﬁer&ﬁhé@ tledt @Widﬁfcb @l’ eflerance or
the effects of the substance. In addition,

Wltlldmvell is/preseqi prewithop physialogigahdensndearce sybae élﬁcf‘é“de&% gftolerance
or W1F'@65117gag] EI_PPEése yeFSﬁﬂS{)’lﬁ{l{eacofna{tlgﬁy gétt f’d?'ﬁlemdB@ﬁ/f‘gﬁrlgaude remission.

erm ance dependence
Thesehtgpes of, remmisgionere bdscd od thu Ilnterveéfoxﬁ tiarechat Hae elapiddesinca thetessation

of de g e P S5 R i s AP Hordigtthe symptoms
1nclud’é%§nﬁ{e‘iﬂﬁé&.{jfo?ﬁe%éﬂﬁeﬁ@e%k Force on Nonencl ature and
Statistics of the Anerican Psychiatric Association.

[00139he lor certain cenibpdimentist eeropoutsisevldthecpresent inyention are useful for

treatnag %Pleoa{ SP&/ Sé) g%#:? é gﬁlllsei, ﬁ%cﬁ%:t?q%%%&?iewn??pce I clugglg treatment for

abstindBed, RS IRteBYctith ahgadhpdepr@rntich 6£41@Ehd1iAMAkEhd/or tobacco abuse
fol I owin group occurrln/g at any tine_ wthin the
w%d of

(e.g., swpakin wtinpn eesspasn gad Hepensleapaiedudias desdtment By craving
reducﬁ?ﬁ Qﬁ(ﬁ rél%%se?)gér}%ﬁg?ﬁ 8F topaLHa B?thull I'l'y increased amounts

achreve the desired effect; or (b)
[001481 bsinaavialvatihy substanoe abwesd irfat@adanck mtlr:tdm tpresamtdinuaioaf reference

t he t st W t
may Yedhisia ot AR8B By e ReRopa Surves iy ind Heath tNsDbtD, which
obtalﬁ(M 1%1%&1% oS ¥ind Hﬁf@?eﬂt%ﬁte?@ﬁes o?ﬁﬁi‘éitf §§éb§1taﬁﬁﬁﬁa c%Ealne heroin,

he sane, or a closefy related su stance I's taken
halluginogess,i dulalants,avepild nowinetitrlaviase g;fnmrmph@l&)ypleh epain relievers,

subst ance often taken in Lar amaunt
tranqlfﬂéﬁed%r stntI,afngd atnﬁ e ﬁec@ﬁ ehl&:g ca eg)orqasn eﬁaes% sg és lindfuded with
marij@as hifd etk deeddsRletyd élﬁﬁrﬁﬁ&e&ﬁfaﬂie SéVeRdlt FugPareUrosidunder the
or control substance use; éS) a great deal of tlme S

hallucigngens progrry Wekuding k8D oBER; Pryoire magealingnmashrogss ande'Ecstasy"
(MDI\%A?.. frﬁlgfaﬁts Bt @ %Ox\/aﬁfegf 6P Rutbshahc sf T$66 1{1% %n RO rctléaaﬂ ng fluids,

occup a I ona recrea I’ona Tres
gasolme V paint) pandr g]lue dhe dolne categaicof ofspu&esdrmmoe-typee drugs CKpéﬁ’l) relievers,

subs nce age .53 _of 151 WD 2006/ 116,
trang plifort STV 20 TaiEe) PaveE BRUFIRNG &%@ﬁﬁ@%%@b}g@dﬁ@wmwm

and s&ﬁetlﬂﬁé’é 3 ﬁlyp‘ed'nst'hé L&, "%etﬁ%ﬂﬁé’t@rﬁfneﬂ?ﬁéﬁs?@érecgé tere of stimulant.
psychol og| cal problemthat Is likely to have be€e

Respardante dreoaskek ticrep iyt peky usys othdruguthst wereenot p@a@diedrfoethem or drugs

ependenge can be .w i0 i cal
they RERCOSISORE 81 orighesnab Refind, Pk (Rl S ErIRE S ues and
legitimhte @t op fp\f@écﬁb@&i anlgs depend (ﬁ[&&ied\/\NSIﬁ IHoregyﬂtsd enEBinefthe four
tolerance or withdrawal is present. Four o

presciipfifi-type Asgsgspunsdniors qategosmMelayradrie [ag d@yrmmlﬁhqmpeuucs

[00143'~I nesﬁ%%mg 8%:%%85% éoarl]co%[)ia talgﬁsseeqlugﬂ i ql%e ! (ﬁt S{Ies‘aons about the

S nce cessa I on

frequetep exfdke cossmprion Wi @ldoRolid bereeades, stohtas e V\ﬁﬁ@ sgisiey, brandy,
of one or nore aof fhe synptons__included in the
and méchd[ drks. A exigaiEn e ,eégnples of the kinds of beverages covered is given to

respondents prior to the question administration. A "drink" is defined as a can or bottle of

beer, a glass of wine or a wine cooler, a shot of liquor, or a mixed drink with liquor in it.
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[00139] In certain enbodi nents, conpounds of the
present invention are useful for treating alcoholism

W@ 200g/116168 cohol abuse, addi cti on and/ or dependPCi/ES2006/015208
including treatnment for abstinence, craving reduction

Times et &os” SRy Ehly BRy Areip 1 Gy o Bn GG B, B, gonsidered as

consuﬁpﬁélprl?&eﬂﬁmaf&fe dsfiflatedi 08 thé aévmdtice f 6 alebBNi B@ are reported
reducti on and rel apse greventl on of tobacco snoki ngo
WS:

prlmatpla@tiﬂwe Jevele definpgtionboth mpdesand deraplgs and for al eseshsre

eﬁ.:u L. }Xp Ea?{ro?ﬁ %{?15{( i,i]ﬂ‘%&L@@ﬂa&%&ﬁé@&&%m@ﬁdﬁ&g?gsﬁe&.
Blnge 'ﬁ'?@- E 1% QWQIMMWnCtHe ?éﬁpé ?dcﬁﬁoﬁ Qﬁl@ﬁs‘ﬁ%héé’iﬁ tﬁé"FaQ;'t BE days

(incl h fn% categories o cit drug use: ] uana,
Heues W %er oi n, hallucinogens, inhalants, and

Heavﬁ ;@8 U‘FWeQﬁ'mc% %r1ﬁfcs ! ﬁr%%ﬁrh@%b&@mhmeat RALS &1?feke@1¥ 8&3% 'in the past
30 davk’ @nqui l'i zers, stinmulants, and sedatives. In these
cat egori es, hashi sh is included with mari j uana and

crack is consi dered a form of cocaine. Several drugs
[00142]r e T@:: d{ﬁiéﬂﬂnistecharmﬁma theuase g gelma@cqz m@lglgiSyi,ncluding cigarettes,

chewmgio&ag%oy %mli%m)s éu?cﬁ R%ﬂ%ttﬂ?"’scc? nﬁﬁ)r :Hg,?}gl ]%Hrp%ste§ n@:%ta ?‘or chewing

tobacc® WAS SAFE 8 coprtiife s ‘@bkelBdsttbbdceo.” CEmarte Gisé Isitiefified as smoking
gasoline, paint, and glue. The four categories of

“part ¢y ald i apf&lgéf?iﬁe peQuestigns E%dpﬁqnﬁ’@?l gading, dependence among current
mgareltté @ngﬂéﬂs [ Sre 1?151'\18}’(1 E}FE\%H] (?1% '&é?éﬁc%eﬁ@ev & baseccil on criteria
unerous u S aval rou prescriptions “an

from th@ mdtmesl)eﬁehmﬂé ISyndiomet S‘taleS(N]B@S). Or tive Fagersinerh aresnef Nicotine
i.S COE %Sr ed a type of stinulant. Respondents are

Depengdenced f@ eport only uses of drugs that were not

[00143]" €3£ biRe gmﬁa@&uﬁeﬂ%”b&ﬁ{)&[ﬂdg of tﬁehﬁr}fse‘hP %e 4 alfleseifuh for treating
experience or feeling they caused. -t he- count er

w1thdrdwa|lgf$01a rgug hdslétidnnacleding eédloﬁcnptoesccmrpt aloohaly anglsothereubstances

nclu rts copbi ne the,four

of abul? N Mo Bt o St OF Rieiine Bbug o5 a panspaypnce of

the dicdnffiueda(d BSYEHHRESN SR RO UoleS inclidRL 4Bdt dRelidibiMb smoking of
cat egori zes al cohol abuse through use of questions

cigareip igart pePiperiebisencyr B arleoicienpt ingestim of tabredd er chewing

e r |
tobaccg gﬁ%@gﬁ? r?ﬁzﬁl& 9’3 t eﬁg? \}1\({5%1 S %%fﬁg(%g lmﬁ'ée%n%ymtuﬁiaé}% chewing
tobaccku THs cedsatiay ef ageﬁne: oseemed:duamgn nethe ta!nmuhesﬁ ﬂi’bdﬁﬂé 8ise, is often
ior to.the question adm ni trat| A "drink"
followg@f‘fvﬁ@a 24" Bots, P sy Bt TpAuding ﬁ?yspg ot adepregsedypgod; light-
.0 i

heade(ﬁfegsa ﬂﬁ\%cg‘xﬁlgg Iff%ﬁtl'b%htﬁ‘ ﬁgég%%ltlgﬁ dri A 91" aane Ooﬂgf%ﬁ%ll 1tgéérh61k difficulty

concemﬂpgmeﬂ)@sliEBS,ZQRrea%dmcsmm 1n¢reaseésappctderur vomiglyt dasg and the

craving gc?{lstﬁpﬁﬁcp Sh mc,ggpe t]ﬂ}eger FyS%@S{n% Ogtg{l I{:%%?Z: g%éﬁy tsi?gitiﬁcant distress or

1mpa1rﬂfeﬁt/ﬁh| s0BiaE cetupalie@dr JISR impErtdR RRAS 8SfunBhibdAs | Y at
ree |evels defined for both males and fenales and

[0014‘ﬂor Thp| disgpaginged pp|rpdigsion igupdreinistrgtien -of pn opipid, typisally self-
admmg{rhtﬁ% éﬂrohgﬁ iy @éﬁonggr graaﬁ'l? Hr{)l& hugrgg 1%% Pﬁglgasglle%\égstlon often

ITTAREE R paTsa e
resultsoitc @i presaice | efas tchamcristic bb@lcp & thdgval ayoaditionn dthisd @sthdrawal

heav PS%)' .. e . . .
condition cafl also be precipitated by administration of an opioid antagonist such as naloxone
or naltrexone after opioid use. Opioid withdrawal is characterized by symptoms that are
generally opposite to the opioid agonist effects. These withdrawal symptoms may include
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Heavy use - Five or nore drinks on the sanme occasion
on at least 5 different days in the past 30 days
WO 0@EAN165The NSDUH al so characterizes the use PET/US2006/015208
tobacco products, including cigarettes, chew ng
t obacco, snuff, C|gars and pi pe tobacco. For anal yti
anxiefyy FesHlewBessmuscle ashegrftanin thetbaisk 68 legseraying forgnioids; lrrltablhty
e s 0 t
and glglgg%ge(]l 1 q%lgsﬁé rr%n%( gﬁa%f d&%ﬁﬁ@f\ig oocg,:'f glgﬁsgg grr g,t%?nhﬁg’ lacrimation;
rhinofghiest | papslldry didgdtRmnm pikoerdceiot; maledlﬁtgendﬁﬁhea ayewging, fever; and

. current cigarette spokers al so,are included i
insomgia, JF heredepERiste e SOTEERE OIS, Such s ferom, qxdﬁaewuljsympfoms
usualB &Lhs \Qfﬁhfﬁe@Q@ ﬂ‘ég‘;‘fé oY HNATRI0SE Hile WHD @1&95 Ladi€ opioids, such as

ager st rom Test N cotine Dépendence
methddo0d,43mptoms thag rtalendrd diagre it emengenPloase d;smpfomsrmftqanr @sentlinically

signiRE A (ol ReEI Bt R StA EERGANOR T GHIER cmporant areas of
ﬁlnctléhﬁl@h“{’he ?1%5611‘[ ahRBA0S 18RS PRESabIYfus@Piesleviatdbng Fu4RdiS symptoms
often suffer the sg nptons of nicotine withdrawal as a

attribeleh Se quriidewthdrawnle wien cs@nh issontorus ereohiot dsadecr genearlymedical
condlflgﬁ gﬁd %r? %lolf'gét&g acc%%teﬁ %r by ﬁg&heg mealc {T? &r38; of
cigar, tobacco, e oral or

[001415]1t r*ahmaabontme@ton: Qéﬂmloh dhage of cha@blewtmol cola@@y beverages)
oral or_intranasal tobacco. includes, but is not
resultﬁ .%th%@nﬁ?d afnethanol thaseviplngpnditinmsc Eganah withda cgpditions are

charaﬁglgigdcly %Fl?ptbﬁg fﬂg‘{tl %ggg e&lﬁﬁloé]dw%%ﬁrgﬁa{rfgﬁgbf g{lllaﬁ'dl%l::h&esharply,

within #dd U2 ihngrs dﬁswthaﬂo& usalbgsrtess etdpp@bmi' reflaagtt These ethanol withdrawal
L NS rritabillity, frustration or

symp&eﬁggﬁgﬂ F])?Faéltl%/g q{eqﬂea&ag WWC a ¢rpgtivity; (guch as sweating or pulse

rate PG ARA ADD)NGand BEhbESAMRSSA; rﬁt@@éae%&%‘i’tl 2@fahsibA Bsual, tactile, or
I ncreased appetite or wei ght gain’ and the craving

auditqry halledinations or illsians! peychdthelor agijationomexielyt e grand enal seizures.

These lskf}lgfo%llgoé/ocﬂ%' gnélésna?\]nﬁlceg ySts@?ﬁiaﬁ_%ocﬁtgéﬁ?l rrrgrg%)afgpent in social,

occupfatidjh@tll oni ster [OPdehk kb Af SAEidnMEedTIRY pr&dHCih@itib is most
dm nistration of an opioid, typically self-
preferglii; yRegtp Alewiate ens oLBIOTS AYRRIOMS iUl sthanoh withgkawal when

such b9 2ol Hﬁé Herd] RRQARGR] Ohdi®d £ ar ﬁétl‘ﬂetttgr A RohuldEd for by
ot a d W thdr

sence o cteristic oploi
anmhanndhmﬂdumnEMJs mnthdramal condi ti on can also be

ec ted b m ni ation of an o ant agonj st
o014, crEeorfiEcieo e Sralpdifisnbre campgvnﬁm ot Bisaeht inventon is
admirf@RbRet Gn %&Bﬂlﬁﬁ(\ﬁ?{mﬂl%n@ Rahfes ﬁéélﬁseﬁ’se?dd SN HFR4tRY ;g‘%ubi’cﬁﬁce abuse. In

are genera y opposite to the opioid agonis fects.
certairfiggrhedimeniy raavmnpwdmfdhs presynti ingénitpe is RelydnisBragf inl@mbination

with %@ (}%%%ye Jaégn]tés ?o tFr)e %g%o%oaé ucs)e::L S gyé}]ageﬁ 1H%1¥%%ewotéﬂedreceptor partial

restlessn

agonite gr;ipmpiroa\mypgchﬂmdesC(I;zn_ylaaudfg?1 and ﬁlbbt@l’i&dﬂepla&em@ﬂ @hdrﬁ]ﬁéﬁ ased
ori ¢ noo nausea or

O T KA
admlrgétgéh'lﬁ o nka?%ﬁe&ftlll %ﬂ%o?viﬁﬁfe %%gtsdﬂoat'ié'ali‘ %?cthﬁ%ﬁ' §8h as opioid

ever I nNsomil a
antag@hists t {agr,l mgltesbmd, d ReVEath, aﬁalhxefmen dmunﬂmn awantabuse™), and

acamererQe &E‘ésmpralm).

[00148] In certain embodiments, a compound is administered in combination with one or

more agents for reducing alcohol withdrawal symptoms such as benzodiazepines, beta-
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usual ly occur within 6-24 hours after the | ast dose,
while with | onger-acting opioids, such as nethadone,
W@ y0vptLodmss may take 2-4 days to energe. These sSpOpUSU86/015208
often cause clinically significant distress or
I mpai roent in social, occupational or other inpor
blockgise glonigtine, f ¢arbamazaping. PTERababine g8t SADARASHN] @kur@ltms) In other

embogl n?é;n?{)%? letée tﬁgx‘?egltllgg g’leka%grhgﬁlﬁ W{ﬁ %o mﬁgoﬁgdéc n_%?gggnt 1nP/ent10n is

admlmstbredu&)nt:mnﬁarg@nwﬁtaj investineaion Wlith;:i bhd/on Slﬂﬁdqla’lhe t@h educational
medi ¢cal di saorder.

and/or %@E%%?r%ﬁ-cou 1%%@%?§rﬂ§é@a?99 Ei a%tcpgtlqueﬁ ghstingpce from substance
h I
SRS, Sk Bin 0 AT MBSO miE Ui st i
treatuvg tSIyrdrpmm crfomuhtlramd; aftea obseavel e rnehéﬂhtayaosyolptodtw treatment
bl ood concent rat

proseiaE) TRECISRearf JIOBR R o5 T SHIRLR 5Y PTG ph 4flgpeionsl and

behavlﬂ&ﬁl ﬁi@&lf EESH SJalD BetheP FodubiY @RLinciHBRZDPrEBAR non-completion.
drawal ~synptons include craving for ethanol;

[00143ht ohoﬁ?féalhy%@b@@mﬁﬂlﬁ,t orpBeHIMs aef e aresery mwelpimns ere useful for
treatn%lr)nﬁe% ?{1 gl%tre? fntélbe%ﬂl fggﬁmt H%Q%te}s %?prism(%, g'(Pmm Gs?e{rgl afl §§mpound of

ransi ent Vvi sua

the pfeaéﬂtummatdnonsn Q@ithdr| drlsdddments pﬁmhmfﬁﬂe%ala@bﬁ@t idoiders include
anxi ety a grand mal seizures. These synptons often
demerlzps SBOR, by Plaswey of pgines YassAlr deentin gnidd cpapitive mpRpirmant, age-

related O&d Rlitive an&%atdnﬁnﬂlld QLurBE 5u¢mﬁro}c?e91 AﬁEl?efi'rﬁFP% a%Tef}se, and

unctioning. The préesent inv I's nost  prefe
memary edefiat, ahtteaniont defioie disordars e(AsDBptaim; laotvni st Adtettion Deficit

e R e LB 5 e 8o, e

prese@CigPetoBdprbPidePY mnSd BEfrehitl ABD dh&Bf Q@HD[lgoalgéilatrlc patient
According to anot her enbodi nent, a conpound

compyisiag eatkministesingi ton seid paiigm i sompednd nf dombilaal i awnphermaceutical

e agents useful for treating substance
compgégﬁm?{he{g%% certain enbodi nents, a conpound of the

[0015p} esknjthérreneduidients Sh@ﬂfﬂséﬂtﬁﬁﬁhﬁdn ipfovédu3til mathb® df trehtidt one or
ne .qQr nDre agents to treat tobacco abuse, Such agents
more Phgiien AHPEISES neciudiBpte —RNpRFL sRECt: H@mggtt@nwwéﬁ. igg learning

dlsorc?%.pogﬁého 'iéa‘ijxfloé %?H%M ar@NEhoNC 8 1RE Al Qﬁcﬁglﬁﬂﬁﬁg autism, dyslexia,

er api es. ccording to yet anot
Aspergehodymbnine, a vonpgolodicel disheleprsasiat to awtésnt iand dharacterized by

i LRSS by SRR AL LD o0 1 RS, Q0B 100 i

one o dhéreCNONR, bd?ﬁ:vb%;l;%logfé@ﬂ pRIE6R8s ng}o?s}éldf inr ﬁl’iﬂerstandm or in using
(Ant abuseTM) , acanprosate (Canmpral TM. [0014 In

spokeg o mmnémgm’m@h may eermplesiritbelfdn aul minpérfece pbidity to listen, think,

M T
dlfﬁcﬂﬂ@I with Pag@eind Getedrs 35hriViBs 2Q064 A W&l 5até,UBR046MIRL E?d?&rder that

bl ockers,  cl oni di ne, carbanmazepi ne, pregaballn and
causey; AEAPIENICI Hayenetrbisms v, aritimstineand evaspiaR meathsmatical rroncepts;

dyspr?ﬁé\{,gﬂéﬂoﬁfén} HRREPYodPd Ysfnl8r HOMBL U St Qrerb &R aPeEs ability
to make a controlled or coordinated physical response in a given situation; visual perceptual
deficit, difficulty receiving and/or processing accurate information from the sense of sight,

although there is nothing wrong with vision; and auditory perceptual deficit, difficulty
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adm ni stered concomtantly with, in connection wth,
and/ or subsequent to an educational and/or behaviora
wore@sfiiaes i on programto enhance conti nued absPCTESINE6/015208
from substance dependence or abuse. The nethod of the
present invention may be particularly useful in
receivimgagciraie njorpradios tlypugh @ evareanss even thpjeghrtheng is no problem with
ehabilitation or other treatnment prograns.
heref ore, the prograns can be nore effective by
[0015fpCc U degtadinerebbdimtnto ik padsent ibedraioh Qredidesod hfei:}matfbﬂﬁreating one
goal s, further redu0|nthhe i nci dence of prag

or m@f@ NIBRYISE idiserdery @084 prderiing eparaqnal lafnﬁtsaxd%@mdésruptwe behavior
dlsorcfe%m@[u 194 cbhGoIPERSEEEs. | 1Y edg}th{ﬂn Jﬁ?@dlﬁ%ﬁ%ukhef gfesent invention
réati ng one of nore intellectua icit disor
prov1das rapmeﬁmd domitenting skomrétiey gndmm:eo(de, af inhérdited paemsadogical disorder
tion. In other enbo nts, such intellectual
charagjgifted, by TP LAY R HEb O SHRVRTI RIS N Ghiarellgble vocal
sounddf aging, vascular denentia, mld cognitive
i npai rment, age- related cognitive decline, and mld
[00153E ur Aecogding ity enatherosgeat, thalprdseitripvensiodipserddes, a method for treating

ttenti ficit d| ord
one. o AR o pa B P e Bt REY Pt S i ns and
addicéHdisorderh atsule HidnglriBe iansticadoh téhe bdhs€Lffomh Rhe release of brain
enmpodi nents, the present invention provides a nethod
chemigplst (eegat $igfonmp adrimpbine, AﬁBHBPhWH%?: séd) during cparineastivities. Such
[ n t
oonfRITAY S L B8 Sl ke BB L0 SR Shontrs,
spendﬁlfg)dfﬁﬁk]tldmragEhagereWﬂdd!hﬂhnhsexetd]& qaidbsomt rislowekidg aldictions, and
rovides a nethod of treating one or nore cognition

peﬁé%“@ﬁ?%@%@mn%& 'ding to another aspect, the cognition

‘ [0015@] S Ol ARk talnSerBbd BREAS NS cobSRIISH the %ﬂ@sjanﬂ BREMIJIYis administered in
di sorders are known in the art and‘include autism

combmy‘sq)rewuth one Agpmr@grgnstlwn@rwmenaagwtsr dhich Iaggm,: atle well known in

the off SR Pordlt Mt RRREST €l PBr piicgotinesteras

inhibisiP€, GafdnCanhigéui@rétbaaRi dgehty , (ed. dh&ﬁmdﬁfe) | ADDPABH®Y agents (e.g.,
nore of the basic psychological processes involved in

methymgr@f%%ﬁqh@ o 4tﬁm9§¢twg spdran o me\mlphe@rdaltwg@ra@éd release
t ability to
m"“ﬁ?ﬁ@ﬁ@%ﬁ?ﬁﬂ% sp ea&rﬁ%ﬁhé&ﬁnfﬂ@ ({XHE l&)?lr) or to do
[001545t hecomtdingilto alaithen‘l apeanhe pebgegriapdntian peovddesor drethotirfei treating
difficulty vvlth formn rg letters or witin
sexual fyshimotian gupprEge & aisteriResE sipRAung 0 shepregsiurventn. In certain
embodiHeRRS tﬁ’ee@&hﬁl 495 AU P IO RIs6 1Bl odvﬁ‘lg a2l )ﬁr@ﬁﬁk' &s&ﬂgr Ll other
raspln mat hematical concepts; dyspraxia, a probl
embodhirtentst hfge bmyals dsyfsmqmnofls rassdodated h\alth i in¢admbatr @ an dlkprder by

. @ rson' s_abi ke..a cantrol d . .
aamirfBFRE 38 Sy aptoPe dRNRed: {0RbGinipiche papseppinvention are
usefulios tahtinpesek @it didfuncH& irCihk m4lé bhd ﬁiﬂh‘é)feﬂhﬁfée' SticAGlisorders include

and/or processing accurate information fromthe sense

male gfectile glystunctien Y anf demalesseppaldyisngriem gE YWY e-g. female sexual

[ uditory perceptual deficit, difficulty
amus%é%gé’p‘%’i @&921 WD 2006/ 116165 PCT/ US2006/ 015208
[00158 c din\ithey eabodinadngs, ity mesant iyentidi grogideab ehdilgodyfor@iting one or

even though there is no praoblemwth
more disorders ass%c1ated w?th sexual gysfunc‘uon including: HSDD, characterized by a

heari

deficiency, or absence of, sexual fantasies and desire for sexual activity; FSAD, characterized

by a persistent or recurrent inability to attain, or to maintain until completion of the sexual
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hearing. [00151] In certain enbodi nents, the present
i nvention provides a nethod for treating one or nore
WO palisilgd ty di sorders (e.g. borderline personedT/U§2006/015208
di sorder), disruptive behavior disorders, or inpulse
control disorders. In certain enbodinents, the present
activi‘f}h wardeqiate wbooatimssveelling rrspotseof sexail exmitement; dtQI2 ‘characterized

a |nher|t ol ogi ca i Sor
by pYAPREPE 0 tens Hdh 05t 0 ienF o S A58 S homat sexaal
exciteTame NFHakS; Sé)tlﬁl!S)Pa&ﬂdIl@dSrdHﬂ’SCﬁmhféd ldskaeeun@f ahd waRiMistfus; and/or
00152g Accordi ng to anot her aspect t he present

HSDliID wheReieARchbY ¢ vmaanavhe hatorp piolittle desirs fage ssiwaaloandviaseno or few
S@“wggﬂﬁ%h@r?&mggﬂ&ﬁt'O”S and addi ctive disorders.

or al Ictions and addictive disorders result
[00156}F onAtdredingt toXx anahéroambodineeat) se sofuponnd hof thel psent oiivention is

.brain. chem cals (.e.g., serotonin, _adrenali
admisg i S GPTIEOEE Vit Gt phgoReHEaI ORISR URE FRSE sepish dysfunction
(e.g., dxgﬁl@r Ql%(:ﬁleaﬂ%fﬁﬂéii’&h I nshbe %@ﬁtsa&g kﬁtﬁbﬁ‘qg 8RR B include a

X addi ction, eatihng disorders spendi ng addi cti on,
dopamingtgia ﬁgfm’f (e-@oPRaR3| qr§h4 agomsts a8 apomdpiphine); ar NEX (neuropeptide

Y) @["%lé‘f@gj ngg]? W%:ﬁ%‘é etéor n%%ﬂ%}%@ﬂ?gﬁne r?cﬁzgf"or agonist or

modulHt@lS Gﬂtmélél’kﬁtﬁi’tirp Bnh#hca€ M INBPe idbitdt; aCPDIB RiBiRR (phdférably, a
nor.e co%gltlve |rrproverrent agents Such agents

CGM%PB%mhlbéww pibegip gecgpior aWag@rn&q Qrd@oct%eﬁ@p@@d o soluble secreted
endoﬂ%ﬁ@{le@?"iﬁﬁ bitde (éﬁi’ Ce%T% a@ﬁ o s ga an ?Tc])mn%o’und of the present

|nester
inventien imzphmﬂnes@dred/m eqabihstidrewith ,ongerandre rggnts ABDrAdR male sexual
agent s . 0., . nethylphe 'date (RitalinTn"),
dyﬁhﬁ aﬁgﬁ¥@%W%¥¥éﬁ§¥W$ met hyl pheni dat e, sustai ned

l e
[0015‘7F R&%rdlﬁg%‘ GRI Ladi: é}ﬁgodlment A Spmpound I\%f tPO @reseﬁr{ invention is

het am ne/ déxt r oanphet am ne
admmﬁ@@dm pembinaterowitk onaspmote agehs for treming ﬁenmtmstemoai dysfunction.

suc BEEN L8 B by S S SRR csogen

agonlst@ V@IEtI/ 610 estrbFenC @htagbhistsBN Qe SPROAS  replaCeriditUabents, testosternone
sfunction I's associated with a depressive di sor der .

(Tostqeﬁebt%@fdrotéﬁméisr%nd@lydtmwg@méﬁrow@ﬂﬁéﬂ; ariestesterone implant;

e e

acetat€dMRA dconfbiidinpfestogen mded inethy] agstosterond hbrﬂﬂcﬁfe replacement

he
e G BB e B P e LR o et Solo

Estrln‘é}’ Eﬁé’tﬂﬁlﬁhﬁ? ViR tr A R xe Iﬁ%h‘ﬁhl ‘i%lé:ﬁslgﬂé%te' Fﬁgﬁl§§?)Prempak

. femal e séxual arousal 'disor
Premlﬂne,oEﬁwesanEﬁmtmﬁi& Tlfohb)np,r eslepsminevgntaigent; @gmapodesplane or a

setee B, B8PS Bktiek R6R oF rror e Rle aBprroAaAaat bihsgpeptide

Y) inbibitd; egef | ININ‘3 Madtrofptidd SENGhiifor SRKUAl 2 NIY AYr &SP BB nhibitor,
desire for sexual activity, FSAD, characterized by a

preferghlydNRY & rghibitor; @ anelprqeortimegseptor podelatartaaiamelsnoeastin enhancer;
eg m%%@ltaﬁ" , Linf-'l Ll, W&Et hoﬂIE%f (Bg]u%ra lél%peptll:é%gee) 51%1181tor, a PDE
(phosphodiesterase) inhibitor; eg sildenafil, and/or a bombesin receptor modulator.

[00158]  According to the present invention, compounds of the present invention are useful
for treating any of a variety of different types of pain experienced by mammals, such as

humans. For example, the compounds of the present invention may be used to treat treating
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WD 2006/ 116165 PCT/ US2006/ 015208 activity, an

adequate |l ubrication-swelling response of sexual
wexostieirent ; FOD characterized by persistent BCT/US2006/015208

recurrent delay in, or absence of, orgasmfollow ng a

acute Qﬁl@hn?g di:;g%lé)lnéexm téﬂrrg %H’S hr%g@h%}? %é(%:%{.}l;rg% cr>]r| Igg@tu S%{e%t %vhether

centraﬁ{@r@%ﬁ het5d by a woman who has no or little desire
be sexual and has no or few sexual thoughts or

[00159]antEa@m@®s pi)@a@e}ha.t\c@orbh ragute ootanbtohisr aedrdb@tl m;mbe teated in

d of S s I nvention | LN
cccor DN B inRbn gt oo nBisot ebton Pk Iy pain
muscub@keletal P¥isf boSt baRA, luntbo¥acral"BHi R G ivpPerdd:ek Ui, ivadtkral pain,
Such agents are known in the art and i nclude a
somatgmmqqgwp@uag'@m cangergpaimppaimgaysed ty iaHEY o8 syrgghgsuch as burn

pin, ARARAERL RN i BEUGOERLARGyc Y CARERATR U B pios

One sldfjedirsthe art witindedgufizer thatrthegel paivsanayt overkaploan aasthed nFcNERample
i nhi tor a PDE i nhi bi pr ef er abl c.GW PDE- 5

a painchgRER D ¥ fjammationipax plso %wé?ralroramsga%ﬁk@?taldp nature.

[00166Y0d %@remﬁ’d'&ﬁlm@ntsé’f Wl Bres&ft rlﬁ‘/é?ﬁloneegg%‘?%bx‘éa&ﬁw%poun s of the

i'nhibitor (SEPI').. In certain enbodi nents, a conpoun
presenbﬁmteh‘eorp iségre ntministoredtin onarmaladnitreas tlgoeid pam such as neuropathic

on_W Qne.or nore ts faor .treating male
pain SERRARThos Balinls R el "o BRBYP g opE Pyfsaryrpheral or
central RHER0} AGREIsHi dAdcdropXi@l +Adtetdlepaif AAS6Hi BN witR for example the
conpound of the present invention is admnistered in
abdon%@ﬂ%bpﬂm ard/gf perirsab regionsoprepangeaatits;fwpsoutaskeletaly pain associated
u
it 280 15 G YRS SOBAONIT 1 FoPARL e oo, o
myofa@algpain g&nﬁrcmg@ fbongp @aini &ﬁ@laaétﬁﬁvﬁh faSéﬂaﬁmbone or joint degenerating

. anta nlsts st ost erone repl.acenent, agents,
disordi3 1B 351 A% r&‘{l%sfhﬁéma&l agibEifizr 0% ERiB FlERQis, headaches such
migrail€ 0¥ dERER ROHARS; e&oﬁﬁn ((R¥detied FithGRfcRRAR QRA dsTIANickle cell
eg dehydroandrostend on estrogen, estrogen,
anemigeit@yping ghsqréeranaultmbdsodmym ogasflanmaton agdt at esteoarthritis or
theu %pﬁ?%gFg.conbination of estrogen and a net hyl
CUmMRIRL ¥one hor none replacenent therapy agent;
[0016Hr eMBkbie cdemhdnts, the 86thpd BNk bElthe M intetibAG®s used to treat
Estrofem Elleste Sol o, string, Eastraderm TTS,
chronigpain el i NEEEPsthicDRRie JiscRtal MRinnpHseoskpietsé mpin, bony pain,
headac!ﬁr e%g%(ﬁ 1%16%1]%:> ()f Cfﬂfﬁﬂﬁnz%tglsyt e[ga% 4 EOmgﬁlgtL %}sgﬁéreas in % ?cla%ce with the

metho&ZdesBﬂb@T h@ﬂinDSH@hmrﬁatto@up‘dm &an bp ra@iﬁctmtbbvﬁhwdarlety of medical
irinol, a NPY g ur opepii de, i nhi bi to; a NPY_ . )
condm@ﬁg argp@pPstERarthyit PG Slion Srgonpor i SEopathic pain

may bé B3bh{8 Rmth ﬂBE e £hRL a¥abdie Yﬂeéirrlglghglﬁ%{, ﬁ)gﬁl‘o&h ITRLAD Qﬁlg,gf:(gs?-herpetic

receptor nodul ator  or a ne nhancer
neuralgia] afrigesninal | neﬁfﬁlga, Rimban 1 or a chiFiRal neadicwddpathies, fibromyalgia,

B g TR K T T —

nerve 1ol abakidh; of QS ZhmAEE et NG 1 {111'5' rﬂ@suﬁfr%si%nﬁeripﬁ&%f‘ hh@Br central

conpounds of the Fresent i nvention are useful
sensitiggtiont Jugly ag mpragipma liglrpadn,yrefiex dympathesist dysynopky of ppathvracotomy

pain, GROSE! é}%ﬂﬁgﬂ igﬁﬁrﬂq%&sﬁutrsftli'&n%l ggﬁcieneies, or viral or bacterial infections

such as shingles or HIV, or combinations therecof. Inventive treatment methods further
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humans. For exanpl e, the conpounds of the present
i nvention may be used to treat treating Page 59 of
waBeMB12006/ 116165 PCT/ US2006/ 015208 acut e pRECTIUS2006/015208
(short duration) or chronic pain (regularly
reoccurring or persistent), whether centralized or
includse fregments| in M}@%m]e @uﬁ?ﬁ?ﬂ@% pein fsap rronfidion cigponsiary, éq meetastatic
1nﬁltr?1{1019 I&dﬁaﬁklg dgf(]J?os%l n§ &nce alt }ga%%cﬁiqhﬁc{hs r&ﬁﬁg ';ccgj ﬁﬁfa?rux\"c&lihltlons
resen i‘nven N

[00162f | Newepathic paMSrdescri‘bd:ﬂ(abmeQy alsalbe piai somelxdidympahdes, classified
pai n, ne vi.scer a|

¢ urfrﬂf)san%lnécr . oee fsaropat o 6&95\'5 P c%?fgaﬁﬂﬁg '&gl??éleﬁbﬁaapﬁmﬁﬂ sensory
neuro@?ﬂhﬂ,egxggwgﬁgglqgr UL Yle%]f?actﬁfegeg%hscfé SRnffin ﬁ{ghdeél?ﬁda'fhy or axonal

ch as mgraines or tension
neuropathg oob corabinatiensathetehf s éupiamnsropatﬁne ask idedegitied mn tiwere detail, for

cxamf b+ BSOS PSP B B0 s BT AR, G i ety
incorptNted b$ PefbRn¥é ﬁlq%r@llmé@y muscul oskel etal in nature.
mm‘f’owof I n one enbodi nent of the present invention,

he branpbies e@@hﬁé@ﬁﬁdstw ccm@unés— usednlt i m| #he emeseoh inveptigremay be
admnﬁgtg}ea'tg tt(ﬁ:glgjo pﬂa SSOCI a ?}%tthlg s (f‘idi‘? %{1 iy aﬁeve?opmg For

example %mp@tﬂd@ lo@ ghec pilesetin alli’l@ﬁﬁom nadyhise ﬂﬁﬁmm@écato @fmammal who is at
central nervous systens; cancer pain; visceral pain
risk fox dg¥sloping wwowaéhlc haiisPrditipR sughad i mamm%éwm has contracted
I eatitis;

Shmg%l%gégfnogﬁﬂflgﬂ? 1s%§?lg‘?%§t§ggo1gc%gg& W th for exanpl e the
[00164bweln one wpﬂmdnimxt,kthes pompounkls bIs@fthhﬂgihﬂ present invention may be
e r ona d| oint, or of asci ai n, syndr one,;
admif S 0 S P A oS R B 6 TBioHdevelopment

ofpalﬁ%gﬁﬂﬁﬂf@ﬂvﬂlgthe@’u%%dﬁ Pfcteduieh as osteoarthritis,
rheumat oi d arthr or spinal stenosis; headaches
[00168])chAs m@ﬂan%pmmomélms ﬂ@nmn@adacﬁ@@ pl@seqbam\rentlon may be used to

n HI V I ckl
treat }gﬁﬁ ?ﬁe{t% gg %{)\ﬂlc n%lilj \Zl%éegéidlgr%a [rrgzlx% Blger g?rg%t} pan& that can be
treated R haﬁfﬁﬁhb@ﬁlnﬁub}dﬂmaﬂlodsi beoR rptré%‘éhﬁ ihSer@ion ihd18dU¥EIali dhsociated with
arthritis. [00161] In sonme_enbodi ments, the conpounds
structpal (o SOty H8A INjUY eFPPIFNCEd el WiBE STy dettal proceghires, burns, or
traum%S Eclﬁ)hﬁiur g?%gf?:@'b'ﬁ 'g%ﬁ%@ |1?1 Wia? ea@ ﬁa%cf]rélaanccordance with the
methquigiof t}wrpresmht mnnmtamrlyclpde thoea tytpesmﬁ pednt assnsiatel evithodr, resulting from

cco anc t h the ods. descr.i bed her.ei
maladicifq 8‘?“9 PP e e 'f%f‘é%th& 2E) Wﬁaﬁleabw Pgdjorge, irritable

bladdé‘iEdC?&Jn s COBGHsE | QRSunSHEIBRS (ATERASS, hrﬂlﬁ‘lblss éaﬁ?rﬁﬁat Pirfdreatitis,
arthritis, surgery, or an ury. Neuropathi ¢ pain

infectipms of dscirgansdonitipryfitet @x@tﬁpﬂseomoaﬂnnatmnﬂ &wrmfaﬂw skilled in the
art wi lgoor%g?r%:l zentggtrtgg gﬁlg%fqaffﬁégporgpﬁ% rt@ei @gﬁ%ﬁé" og{he present invention

neur

may aﬂ@db@ wlapdtd taslitidistittyyadaliiedia, altldgaROBNBHHN %@dltlonally, chronic
neural gia, reflex synpathetic dystrophy, casual g
pain tp fbgtieaied 13 perardbmes Wlthéh%reﬁ%ﬂnwu% g, ed’flﬂh@fr‘b'?éhou’[ peripheral

orcerﬁx%ﬁ?&@ CAUSE by injury resulting in peri pher al and/ or
ent ra]I sensitization such as phantom | inb pain,

[00166]31‘ | Ebe mysopaidvention dysproojdey use offiihs téhpsumde bbthe present invention
to treat acute and/or chronic pains associated with female conditions, which may also be
referred to as female-specific pain. Such types of pain include those that are encountered

solely or predominately by females, including pain associated with menstruation, ovulation,
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pai n, cancer, chem cal injury, toxins, nutritiona
deficiencies, or viral or bacterial infections such
wa@sooshigqigd es or H 'V, or conbinations thereof. PCWEMDVES208
treatment nmethods further Page 60 of 151 WD
2006/ 116165 PCT/ US2006/ 015208 include treatnments in
pregnapGycer chHdbighyRésearaES P RIESnAnehABresTads mersbvaton, repjure of a
fd 5,0 S
folhcfﬂgf ?P&ﬁﬁﬁs;llutﬁhféﬁo r}g {ilﬁt)dr%féﬂrog ﬁ‘lgét }gegﬁb %lstq%]al gtr%ﬁ@e ﬁpllﬂ)'i(ﬁ, a@¥nomyosis,
endometndsml mmiisctlon[ &ﬁdGﬁﬁlaﬁbmatmpatﬂeil\ac paigas Wdsoripbebstalntioe, intra-
may. al sa be, in so nces classifie
abdomgﬁé q,f*hﬁ?mgsﬁﬁpqtomlmo Ftoﬁgﬁlrcg'gg pelue: lega@ho%aglapaggﬁasv lgsg of pelvic

suppo?f‘?drhdlfs | R&Fic Bahgabin SGeRped aiﬁ%rﬁ B@ﬁ%{Y/ned%!oglm balfsed.
| arge fiber neur opat hi es” suc I nating

[OOIGﬂaurb]p@qﬂa;n embedinweals, a gempopadt hg/themre&goh@vnmqmmsadmmlstered in
comb f é}iﬁe lc*)v\ffﬂ:qt g:f)%pnegegf?%%gaa{geﬂ{e ts ggr\%p ﬁ&)‘gﬂr} reéltevgllg ageRFs that may be
admidigigled With NRshpodB83 .of 3RS phestat IARRtioNMTheltidd, Shdiedreyot limited to,
incorporated by reference in its entirety. [00163] In
analgegiest HER a8 oBdIaRROc anglgesieh pp puseiic aralgesics; Anti-frdlammatory agents
e
st B 53F R B ST ST i AR s
mlgraam:v Prepatatigns Fsmch ax depl edrenergo wietkiny aghetspreegenderivatives, or

invention be. adm ni stered to a n? who js at
isomethepieney ey el PREREFSsAnke SHOb st AR Y BRHIAC LRSI GR, Qi ipipramine;

anti- eﬁﬁe;ﬁlcgaml 8N QahaanGR N Chdamask Ipn?eh' 18RafR SR Bhlproate or

who 1's being treated for cance 0164] Th one
phen}e«mhodb g onists besedemwe seotdonis eémptakmlnhﬂnetopm’mm/e norepinepherine

ention tered prior to or during a
uptake (pHERIIGH. O B%E%P@%tg!’rﬁ‘éf tially or totally inhibit
[00168§V ebAP TRANEd 1ﬁfth@%i'tnwﬁ§ $QBLALEIhM o d Q&nﬁjﬂéﬁcﬁﬁéd herein act to
pr ocedure. 65] As nentroned previously, the

rehevnemhl@@b ofn msw@beast painvandt inflammeiohe whele cother agentsamay just

rehevg)(()gn OgliOSI% %gi%‘%gf ﬁ&a{h%éﬁ'r 1c egﬁmggoéyap gg?xgtjqa%% mulgple properties
is aspB@G @V}ﬁa{lﬁs@lrvﬂ fshintifieflamnhbees whikn ghen ik B58dostd) benitleWer doses is
i ncludes pain associated with structural or soft
just qn swalgesing urbhee ppity irelifvéte dgpRtngiayuindyde, agBnembination of the
[
aforerEXrﬂfo%?&' EQ \?éljps.@(?gr glrle E)lge:' I?]a 1 eglng%g% nt r?ér}};%’;lt £ gon -narcotic analgesic
1ncmnbmmmMMWnbamwmbh¢hmﬂgmmihods of the present invention

I ncl ude t hose t es of Jn associ a with ar .t
1001698 N rerpo el rmica el e RciiFs o fglawreéﬁlgaﬂger%lee fnclude, for
example, Qe!tl{acgfa@és' é’lﬁ:hcz?é h§ﬂ1ﬁm ib'hf)fotfélp (RroRaye! A SHI¥r E&Sprofen (Orudis®),

Prrit Crohn”s di sease, 'rheunmat ol ogi c
Daprogett fﬂ&ﬁmcbsgma); )acetammmphen glacklmqthacm opannblaamnsnbe;reof Examples of
nfetlons of ar bi l,i. di sor

nareoff aihesty e A R0 88K et Dintiitini e hb&RHA Fiipe present

invenfib1s thchRieQpidid thl@@élcsi firhpa| antEﬁ}ﬂaﬁlﬁEln@ﬁP Qﬁ@ﬂgﬁﬂlet Hydrbﬁorphone
met hods o the present invention al'so be related

codeingy EBYFPIORG N HuUPENPRPBEEaloy eshaamaa«mt@ i accepipblgotsplls thereof or
conn bR BABLE P UL AR G o e s
combiniati bwo withpetripphedsdf the tprezentt inadntivarisclhde Brihﬂ @@ not limited to aspirin;
ibuprofen; ketoprofen; naproxen; etodolac (Lodine®); COX-2 inhibitors such as celecoxib
(Celebrex®), rofecoxib (Vioxx®), valdecoxib (Bextra®, parecoxib, etoricoxib (MK663),
deracoxib, 2-(4-ethoxy-phenyl)-3-(4-methanesulfonyl-phenyl)-pyrazolo[1,5-b] pyridazine, 4-
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[00166] The present invention also provides use of the
conpounds of the present invention to treat acute
w@nabotelehr oni ¢ pai ns associated with femal e PCT/US2006/015208
conditions, which nmay also be referred to as
fenale-gfec[fic pain. Such types of pain include th

ose
(2-oxe-Raphepyle?. dnidinidrecpee]-4-sbawgncsulipnaatden dabulelongy flosulide, 4-(4-

oS e LU, P S ETGAC htbis, 1
Methﬁ@ilIfddSlZ—@Q’ﬂijlOdiﬁﬁth'l-4F(4€t‘gm&frﬁ1)tn}dbcycldpbﬂkb42r,z-ﬁien-3-yl)benzene, 4-(1,5-
) ' rriage, .ectaqpi regnan et r ogr ade
Dth%%gﬁwaﬁg@ﬁthéma?(Uf%i%a?lg%ﬁylg%?)-ﬁ%@p goayra%‘héﬁépyraéol-l-
b SR, o2 LB LS Mo,
4- AminviNe(fr@iflvong-Spaflvoromethybrthisgoh2yl)ahenabyst r galformmide, 1-(7-tert-

buryl g e R EhgR S B e  iea BB st aPy | Bleprfioft, 1OF  iheir
physiSIHERANY , adcopRbIS, sHIEY, Vesers 0BPESIA8s; OkuliRfhET (€AY diclofenac

from non- gynecol ogjcal causes. ng%ig‘ﬂj In certain o i
(Voltaspm odpwericam (Beldeneph dhidurasal (Relopide s.armbuingipan (Relafens), oxaprozin

aded ni st ered. | conbj. nation.wth,a pgin rebievin .
Oayfhhiegiin SmgBOa) 1 uPBidh o yRedatefay S jane sodium
phospRAR1 &thB §Hitesh, I AELMRITRO UREyIpfedniB1dRE &8RN sicehitid @8 injection,

i nclude, but "are not limted to, analgesics such as
PrelomeSrbraat prednisolamasyyesi cs or narcotic anal gesi cs;

0017} i Fiher ERabicr I SN TS S TBRGSE Bred for treating pain
for exdfiple LABHIARE! FitR I Sitoid BBkl e ReRBh& WRRAShS l15933»eﬁ?csinvention
bet'a adrenergi c bl ocking agent's, ergot derivatives, or

includeswapeteap iy ist sonuyericiatly savailatdprie slsafirm ofiER-Nsprosyn® delayed
am tryptylineg desiprgmne, or ignpran ne; i

releasg igRletEpNRRIBENTE s _Aéﬁewxasanga%%?@@?ﬁ i RS @hletsird Alpragn” suspension

from TFEUE al??o_ts,e’Ce&}é)o‘ii%:Wb}fﬁldp ro?acte ecOkib Pa%?e@%ft 950%(®agrand of rofecoxib,
agoni sts ake

: sts;” of Selective serotonin reup
CelesfoRB? tirkl of SRk£EIthas6Nnd)OCERLASRITEbiNE pdhidliBdiBine capsules, Depen®
i nhi bitors, or conbinations thereof. T00168] One
brandstitrdtatdel rienicilluniag tabléth, Depedlpdicle et of emghypedbisolone acetate

.. scribed.herein agt .t relieve multi .condi tiogs

inectdlie  SLBETh A ot ARG, PRI o SR o & agprand of

sulfashidSihe HAhYRY GeRAE ?Mﬂ&g .O'iﬁeﬁﬂéﬁ? %F@@Lﬂlrox&aﬁp eGbllils, Cataflam®
exanpl e of an agent having nultiple properties™ 1s

diclofersoi gottsiumhiabletsa¥pltaren® tildaidc-sotifuhpdatmfedrylendanblets Vesltaren®-
in _high doses, but at |ower doses i®s just an

XR diglofenge sp@ummxéended release fablatngr Hogbuel etaneraspt productny

rpat ihon of the af orenentioned ent for . .
[0017;12%@?&1?%%9 %%ioﬁ &r age eiuﬁ%d" é?g@%aft‘ nﬂ@ %18?1%{18, éspecially r%leurnatmd
arthritis) NinowAe OfrirGurdtapeshits dudh CayTTiongtaf0h bbid) cicldce@bi €apsules,

aﬁal gesi c. [00169] Non-narcotic anal gesigs useful in
Neoraf hbragd gyelosrorise qehsles erseak saluhiamor dnutanc |buens) azaghioprine tablets

or IV((:"i),égetc llf)ﬁ;’( H%%Lll&gzl!?r?%(f ?I}(?O%’%E]%a%%} g%%h{e%gf{?bj Eﬁ%{e%lgrq or. suppositories;
PlaquélBi® Brgsa h&ﬁﬁR?&ﬁUl@ﬁ?%ﬁ suffeel &”Rg@mﬁm i NI REGhBint for TV

conbi nati ons thereof. Exanpl es narcoti c anal gesic
injectiagent goldhaimpuoayidd sudhsasdairmotiondd Myotlatsynie®hgatd spdiumdtiomalate
.. of the present invention include opioid anal gesics
mjecti9fch as fentenyl, sufentanil, norphine, hydronorphone,

[00172] As 5-HT,c modulators, compounds of the present invention are useful for treating

a variety of disorders. Such disorders include premenstrual syndrome, motion or motor

Page 63 of 151



codei ne, oxycodone, buprenorphine or pharmaceutically
acceptabl e salts thereof or conbinations thereof.
wex@aplass of anti-inflammatory agents that nmayPOBEUSHEE015208
in conbination with conpounds of the present
disorde!r.ﬂé’@cﬁﬁt sopaﬂKEﬁLﬁ‘g%l QUtc 8EE ePiipst; MidrBided, Chasit htlgue syndrome,
I buprofen; ketopr ot en; naproxen; etodolac (Lodine(r));
anorexi@@r@wsadisdilensof skap fe.as sleep ansg), land pdisebr ex(r) ) ,

[00173L g:@gcgﬁérgerrgtg{dgtﬁ%( %) Ioglp\(/)%l{%%%ﬁﬁic %&eé?rg‘cé%\)%%%i?}l)are useful for treating
one or AiofdcedtraPxtvRiaRyeh &ficknbied habeiat  fonykanpblenyith tpymhazstroke,
olo[1,5-b] pyridazine, 4- Page 62 of 151 WD )
and spipglowtd Tduss, paTsdegeuaslieidiseges or toxic or infective CNS diseases (e.g.,
encephlgllgt%s’o c))(rgﬁalrg%iﬁglzﬁ% lr?-é %a 'ixgéé)%l}/s:j%g%gz ?he Foribd RO L AR YA AMention
can thezdfotobexydd & fmpibyé ob ishibiz diyher - R gfddatiom bE rzere sighfomn sy stem
.. mde), neloxicam ni neai%:i‘iede, 1- ) . | 0 th
activityvaupipe sel fphgiving- fhe, m Ohylraung 40 fUssHEHh e AYHYLSfc iy these
improvEf ﬁtg dre?i }n%h'aﬁéé’ |k DENAERGnert? - fol nRtor and motility skills, control,
hydr o- 6- Tl uoro- 7- met hoxy- 3
coordinafibn ahd stoengitet hyl ) - (2) - benzot hi opyrano( 4, 3-c) pyrazol -1
- yl)benzenesul f onam de,
5 %}@@?@?@%@%’ﬁy’%@?ﬁgﬁ%'cb%béﬁffo”r%t hyl sul f onyl ) phenyl ) cycl o
[00174;1 ﬁigﬁ%gﬂg&éﬁ?éigﬁg{fﬁu%Qh?e:r%t@if{ﬂglréﬁsqe%mﬂolﬁfoﬁé 38@priciny lat least
one compbyhd &f B)rlﬂiiufayﬂm-aaqlﬁ’nﬂitmtiny-@Ctmdzl@ sglf) themgaf) angl eyecor more

s 25 e 38 PR g, BB S Abossions e

pharmdcEhtidaP %bﬂnbbéiﬁiénsdfdﬁ'tf&aﬁﬁ?@r coM@bltias elidehse) stafeh lo@>dosidifions of the
Fel dene(r)); diflunisal (Dol gbid(r)), nabumetone,

central (nResjoss sYiteh) In esaigin embadintenisy leomppsitiony eprapmgdpiytures of one

ormoréwrgﬁ 'nra%()}}drm%gafteroi ds such as Pedi aped(r)
predni sol one "sodi'um phosphate oral sol ution,
[00175%0! Iir derirobrhbydinehisyihprirvimtionrelntes sodomposstinnsicoatpeisingrat least

I njection, Prelone(r) brand prednisqgl one syrup.
one copgeurdpt Eimwlfch W easreEceoncalit ForPRIRTIS SR P Iaghpre or more
pharmdcRafic %cg’e%téﬁﬁgarﬁ&rs, ELCGREALE) Br ﬁﬁh&ts. §@h nAMWitRns are prepared

assoclated ™ wth rheumatoid arthritis, in accordance
in accoidphcet wéthpremptable phantacanical pedogderenapichx es, fonhéxample those

. i.all ilable in the f ... EC-
deser TSR, AR Bt Sl 0, S AR PR ) o,
Mack PURRRRE CdnipdeS, EAbbLP a9ds\arHias inédrpordtediRigh 0 reference in
from Roche Labs, Celebrex (r) brand of cel ecoxib

its entiretip| Eharmagewtically aycaptablnicasticis e tivse barricrssihakarg seppptible with

ran f (Te1]
the ot ABtaRn R ARIABRAOR an FHRTATOREA aREARte, )
[00176)eniThé boapduiels b firaituta I dape-addadnietetad) orblipoipayénterally, neat, or in
.met hyl predni sol opne acetate injectable S si on, .
combingtign FiNt $oBv PRIHER Jal@rmafﬁﬂuélf%l,camq-f35?#9@%@556@@@58 can include
f l.azi a .
one mggxfcgg n% ?‘r)aﬁ%é'rs aﬁ%ﬁ et 1 d&l ay %Vlﬁﬁhg a%gntts Bhtsicants, solubilizers,

pl roxi cam capsul es; tafl am )
suspending| agbeteaftllqrstglislsntsmongiréssion, aidso bindexsntablet-distitedratizgagents, or

encap SEPEASHRL S 0B o RS o 0 5RO big Rt is n samivun
with tl’énﬁﬁéi% &I’n)id@d ansieciapRYicRf. Oty ¢dblets, B0 hédde MeadtiRSs @lixed with a

yet other agents used to treat inflanmations, )
carrier dgpiogithd hscessasueamprEssionaproperiies in suitable pgeportions and compacted in

I mmunosuppressants such as Gengraf TM br and

cycl ospori ne capsul es, Page 64 of 151




Neoral (r) brand cycl osporine capsules or ora
solution, or Inuran(r) brand azathioprine tablets or

WO Yobnj@et i on; | ndocin(r) brand indonet haci n CBEBUS®E6/015208
oral suspension or suppositories; Plaquenil(r) brand
hydr oxychl oroqui ne sul fate; or_ Remi cade (r) inflix

the shape @i isingrdesired. [The nomdﬁtst fshtablsts psferaldy wop@UYP é@ é’ﬁ% of the
. fi t
actlvelasln 1?{1‘)12 : Fggﬁh}%/y &X?r Qﬁ()llé%o ?oosggd nbl(')ylﬁngmlll g‘#l‘?osphate,

magnbshmnmmmttahcnmtsl, taotose, edetx&af lstardhp gelatinadellotpse,anethyl cellulose,

vari et rders. Suc e J ude
sodi @m%/me&m ce\iHaico RRLY VIR HYEH n{%"b eltipguaxgs apd iopsexchange
reSlns\_ND 2006/ 116165 PCT/U82006/015208 di sorders such as
rarxnmson s ul svas,; and epil epsy; mgraines, chronic
[00177ht i lgiguidssandiers nen be amdrimpireparieg volutionsy iseypedsonss, efulsions, syrups

B iy T —

accep@ib® Uigaidulafief sutleadsi Reter0BR GgaMiBr QIGRAL hamiiffeV 0 %oth, or a
system defi ci enci es associ ated, for exarrpl e, wth

pharmaeatielly saceemtable @hdrsftnallhe ognid n(}amlq:regan contain other suitable
g IV, i sga xi c fectiv
phanrglgé'ﬁtféQF g{lﬁﬁ@ets s%cl‘ii eg’hgfﬁ gﬁar%@ so%bl :?e rs emuqsﬁgg buffers,
preseiRatikdsn Sanétsndls, sﬂasﬁmgT&igen&p Rppendiag Qafgehﬂﬁ;e tlﬁél@lﬁ{gt agents, colors,
i.nvention 3%& t herefore be used to inprove or inhibit

viscosi{y I AWRIOs STERUIFETR RMCERTIAES n SPUEIE Cxyraplenpt liquid carsiers for
oral aﬁ&tﬂai"énk)faldéﬂ?ﬂlﬁﬁtrﬁ’tﬁoﬁ ﬁﬁHuﬁWv&hgert ErtilBla ng%oﬁfalrﬁﬁg?‘%{ﬁtﬂf& as above,

quest i on. hese rovenents ar
e.g. cnﬂulnsee mlamwlves, pmﬁamh,lys nmdtum rcartmcgame‘dxyﬂ cnﬂtlln’se Isglutlon) alcohols
IIs cqntrol at.i.on. and stre
(nclulig HRLARE foyols e FELEPEHE GHEBElS Sl 4 thp dervatives
and ok f(@l’g &H&Qﬁiaf@%o‘éonﬁthﬁl bAY @fchRMoiNe! PérefarbiBeral administration, the
conpositions conprising at |east "one conpound of
carrief gathgls@ be angrilyzespiispeimaeethybaleptyp and dequremil enyistate. Sterile liquid
) I ;1I bl
carrwfs%% ﬁgé;dsln%&%l@ H&Lélﬁ tfoﬁli? Ec?m%@%]tzgeng?‘éleﬂa% ,raé: %crlr%nélgsﬁ[%% gn‘s The liquid
carrief nd:‘cbru Ckﬁessph%MG(ﬁﬂmsﬂ?twnsCmmOSdet | Ieisgehatedt gdtdcadoar or other
contr oi i ng db ease states or conditions of the
pharmaggiically Aryahls oRBRY | n certain enbodiments, the

0
[00172}; %ﬁ%gsﬁ%f?m%%ﬁlﬁé l%%nfﬁofﬁlgﬁggﬁaf) re %gr}le g?%ﬁ%ﬁ? or suspensions can
be admimistdiedeby, sfor ehamplay Hl’ultarrmsculm antw)etlmmdnmosuﬁcutansous injection.

rLS|n ound of f

. at le
sterld PO L Lty Bt cpRaurGeRal i pelr | digiiops for ora

admini@¥agion BARbERCSME BQlill ¥r ﬁﬂﬁlelﬁhﬁm e carriers,
exci pients, or diluents. Such conpositions are

[00178 ep mpoyndgelooaanied oantr aé@l@@ﬁiﬁ@dlrectplﬂﬁaomgmdlwaalthe form

h
ofac é&hﬁﬁ&#ﬁﬁ §§ppfgaff&ﬂ3€§fu dlngé]ls&éﬁﬂgb C1‘n’urtan Osf%r i dfs{t?r[)%ﬁug élahalatlon or

1nsuff¥h|tlbﬂﬁﬂﬁ00dﬁ1pﬁﬁd$‘l af dormRdkeaiubd ifediulgedCatpadty aquedtd @ partially
PA (,11985) V\{?l ch is _incorporated herein by reference
aqueops, Solml%na éﬁ‘tl? &ty theprbsritized in thel foym i vamespsob  dhe cpmpgunds of

Form®h 9 E0880 B8'ddhfthiStelditfaRiEmBATPREduBh by of a transdermal patch

containing the active compound and a carrier that is inert to the active compound, is non-

toxic to the skin, and allows delivery of the agent for systemic absorption into the blood
stream via the skin. The carrier can take any number of forms such as creams and ointments,

pastes, gels, and occlusive devices. The creams and ointments can be viscous liquid or
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the other ingredients in the fornmulation and are
bi ol ogi cally acceptable. [00176] The conpounds of
w0 oooak@ed can be admini stered orally or parene@r/ak1096/015208
neat, or in conbination with conventi onal
pharmaceutical carriers. Applicable solid carriers can
semisplid | apridsionm ef sitherothe glibswaise @5 wierringaih typles oPagies egmprised of

flavor.i ents, .lubricants, - | . .
sbsor % Bt R0 i SR AL, S R BRNS YEE B compiping the scive
ingredibfiScanbdl il B Suitdbdd)| & veliay Bf @gelative devigentsh bOlused to release the

encapsul ating materials. In powders, the carrier is a

active ingsedjenti piiéep Slsorastierpy sycd ph, 2atemiReieableyinerbiang covering a
reser\fo'ipcedn}’aiﬁhé 'ﬂ?e%tti@? ﬁﬂ%@diélﬁ%'ﬁ{j&ﬁ\ﬂfmo& q ctaﬁ@r,ecgrsa mhfif co taining the

active ingredient 15 m xedl wth a carrier having tﬁe
activeniagedeat. yOthenpechsssveodevines prerknoes in theslitetatlat.e

oportians and conpacted in Page 64 of 151 WD
l0018§[)o_6 iekestg (ROTABBB06-S LoResiipnas Ehupk dagage {prpp e.g. as tablets,
capsu?%,s BB@Qers,Tglﬂuﬂ?&i@ QhispedIbhs %quﬁ&lspréﬁnﬁf&bbb’ sEPYsROMesUPIn such

9% of the active ingredient. Suit abl e solid N
form, cthe rcompesitine lis) d@b—dquﬁedemammt doseceingdining pippgyphiateequantities of the
. magnesi um st earat.e. talc, sugars, lactqese, dextrin
active] SEBEREMTBE SN uBsneb Hobias Ao DS et Bl - fp St g pomte,
packe€l fude® tvinds, agflobilel, sefillqaodyy ey diaehiedd E6ttaiGingl 1R)ids. The unit
melting waxes and ion exchange resins. [00177] Liquid
dosagg dformesas bearfonexysplg. F‘rPaBWé%@F it?i@efsmeli% iQsrik can be the appropriate
' [ and elixirs. The
num%%?&\?lgss}lﬂg‘?%%ﬁegﬁk&lgZﬁﬁ%céé%ﬁirgég%[ ved or suspended in a
[0018phar Tiec andbutalflcpmpaced pf fobinelal § providled as tipatiesiueiil w3y depending
ter,, an organic solvent, a nixture of hoth, or a .
upon &ﬁ@r Heltsing pddmisiersd.cbp yptose of iheopdyiggstratyy Uy @s grophylaxis or

theraﬁggftjlﬁé SthteCGthE %@fiéﬂt!‘th@trﬁﬁﬁleﬁ oF h&R|BstraRBAr ARCAUINGA! In therapeutic

itives such as, for exanple, solubilizers,

applications icoinpeendsmffformga I apr prowided ttd v estierswefednefrom a condition in

on g Y QL0 vy SRS M FARLI S HER Moo and it
compD&dRng guhakBbent SGhAB! © Sxcompliss Bfs s 8UitHerEukibANS effective

for oral and parenteral administration include water )
amoupt) 28 dpscibad pievivwrtydeiting The dpsage da baysehiswtbe tregfmgnt of a specific

I i vat | e L m.ca . l
case 581 8 SRTeASPY Bhinified B MhP A BNALE T RSRRY rvolved
include! the hspbdfiardngitiby ndrthe sakcadegland @egpong pattdrs Jof ahél patient. The
hei . ! % P .
treatnieag I&rl'q @Sg%%u;/c%tae},%lg%,fglﬁg tb?g: $a)%}e( g:@ﬂmo&aqg %&llggcgq%% ec?rug administration
derafEHdghdASH AB attbith idig, GRRerdi % 881iAD dBkd

o ersug]ﬁ as et hyl gl eatrég gﬁ%s ilsopr opﬁly?"ryrlgstlage. S%éea?ﬂ%l{lgg e per
day withcgradial tergase irsthardailpslest forabstriel 000emp ipquday, fto pravide the desired
dosa cgr{pfsi&li ons for parenteral adm nistration. The |iquid

8& ATt BYE B essuri zed conposi tions can be

hal ogenat ed hydrocarbon or other pharmaceutically

acceptabl e propellant. [00178] Liquid pharnaceuti cal
6. conpednbingtien vHAO karelagtri| e sol utions or suspensions
[00189{:” C&ﬁP@\ﬂﬁ's NifShehae g)ﬁlatyflg’é' 2B HIRERa A ﬂfrgltsd%y !t(?rtreat various

I htrapetitoneal or subcutaneous 1 njection. erile
disorderd int acenslanen withsthe Ipeesenttninnérsioar e mantbeasoamtsinal with one or more

ositions for oral . . . .
other %%ggmaceutlca? agents as gescrlbed herein. Where the present invention involves
administration of two or more pharmaceutical agents, the two or more agents may be

administered simultaneously (such as individually at the same time, or together in a
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adm ni stration can be in either liquid or solid form
[00179] The conpounds of fornmula |I can be adm ni stered
WO ewbaldiys or vaginally in the form of a convePtT/08206/015208
supposi tory. For administration by intranasal or
i ntrabronchial inhalation or insufflation, the
pharmpgergisahermpssitiony.randier suecgssivaly Mathranecanether.nlrogensral, a compound
e rt
of forﬁl%h f ylfl the C?‘?F?er p@%%%g\g%%g?&gli(s)zgﬁ%g{ﬁﬂs% 1§21 Iﬁﬁ{he{' E‘c? that both

are prédent Inathetagnal Gady frsicebeingfiod of tigeed tiebtahs dﬁbﬂhf | y
t hr ou%h the use of a transder rral at ch éont ai ning the

[00183k ¢ i b0 chApwR 78 mesr PhATBRFFYticr] 38Rt May bydglivered i dhe same route
ct

ofad S0 OB NSO DA, LALLMt ) 48 epnd

upon bho cpdrtlcsdar eggent(s)achdsen,skiany ofhwhichr haver recamntealed adyninistration

er of_ for as eans and ai ntnments, ast es
route(GUE R e oRORE theciyt Jisk SRR Elouoaits T ey A ttered by
oral, BRAvaRuY| FGAESMbdcal AdRinistRARE Bt siiﬁﬁaﬂ@l) as is known in the art,

2006/ 116165 PCT/ US2006/ 015208 sem solid enul si ons of
doses @if phammaceigicel agelntf»m@t@mp@sltmtn@w benaffﬁctedtlgypeeimlpagw@l route. In

0 QL RIV .
genergl ?ﬁarpégégﬁtﬁ?,l ar%gza %It l?ei cgosgtg Frrlcg Pém}%l %ﬁf‘ éf:crﬂr%lélg tt(ﬁ gractlces known
to tho@@ klilled in Mhgraegiueitas Clege Aissosb®ibrefdrailes such ¥ethe Physiofans’ Desk

occl usive devices can be used to release the _active

Refergnggy Bubdifion; 2008, puidishrdptMedicaldiropgrmiesdso-glne., Montvale, NJ.
[0018§E m R&L e %hﬁl&@ oy GiharY 19£l}ﬁactirvg 5&251‘(’[9' ﬁlﬁludlng aPam relieving

ntaining the active ingredient wt
agents; arani leer found ia nflatRhymcmnsft Besli Rgfardree, &6 tHdrigon, 2001 pubhshed by

i ngredi ent ch Si evi c are known
Mediqe] Fgb e Copo v B 5l RE st ropiottay og adiistered in
conjur@BROR{th ol o'rﬁndr@ cBHio}:uﬁJd%Sﬁgﬁnﬁﬁfanl a&ofling' %o H?Ebfn%ﬁeﬁlt invention.
capsul es, powders, utions, suspensions, emulsions,
For mgstmr@lllgg” these agensp @sgqommqareigd effnctg{gd@sageg |anqi rqgrrges are known in the

|t|n|ssb d.in I t.dose nt

ant; nERTRAR e, R S P Pt -iPetphba Bl F L REER, fa aition
2001 lpnbﬁshéafb@@&ecﬁwl Meokidhich €op sk adetvaRNgsi ti ons, for

exa% _packet ed powders, vials, anpoul es, refi 'l ed
[00185],; j lng &srtaip §I&b?f@¥l§n@oﬁb%|1?f?$¢§tlmﬁ%ﬂtﬂ>§ isihregiglt to prodrugs of
comp&ﬂﬁl@%? HRh 0 G2 TRE terfn0% r%% | & us% Pty nx@eeﬁ{s %@&hé&nd that is

Itsel of it can be tHe ap oprla nunmber of "an
convesmlﬂh m o’imolsy ietat®lic Mmqzas age by diydrol <i€) 11814 ca'lhpomtbom"l formula I.

la I, ovi ded to ient w |

nd .of for a
Variogs, i HOHeRAS ApBHOWAAR 1S SBTRY AdRS, Gpdied I ffr example,

Bund fcpo(%ﬁ)of)ehgﬁ cﬁdﬁ‘oﬁf@%rﬁls’e@i@r (BO3. HBdBEORNYL. a(;éﬂ% ®ethods in
herapy, the state of the pati ent t he manner

EnZyra@lm%Yu wilr 4t AoﬁtdenamdPr¢SIae(l9$ﬂ<)eKr¢gsga¢réfIaip®m gcal., (ed). “Design and

Ao BBRHL bR, TRRRICEP Rl DR R iy bt 315,101

(1991§l31fﬂdgaeﬁ‘ﬂtetta® Yaweadl o8 Drag Ueﬁa&y Rwiet\zvsak;llyw(w%) Bﬂl‘ﬂigaard J. of
synpt ons of the condition and its_ co nplicati

Pharmageyifical gg@wt &7285 gt seshpl Y83 @rrq Higughpand Stella (eds) Prodrugs as
Novel lﬁgg Igﬁg\l}é ))' ggértléﬁ’l?fe&ﬁaﬁﬁédg\égléeé@g?% 1et€§16%%§,ﬁé'a{>€ g‘fl which is hereby

incor;tomz&ad bernifereficeaindpentifatyy case nust be subjectively
determ ned by the attendi ng physician. The vari abl es
i nvol ved

EXAMPLES
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i nclude the specific condition and the size, age, and
response pattern of the patient. The treatnent of
wGaapstiaee abuse foll ows the same nethod of suPfEUS100€015208
drug adm nistration wunder the guidance of the
at t endi ng physi ci an. GEneraII a starting dose is
[00188hous 5denict p%rm dig/ amplegr &sﬁm ith ctedlaive expmplisy dambagiments,

compg ag ér%l @peg)#edlg&%rﬁg ?t%re I’;] a¥“%ll&%g§b$éﬁ' ?a(f O}f%ljagecﬁ.ﬁg‘sg ﬁlg will be

appreé\g’&ﬂtthat[ Ahd8gy tl@og‘ahemn gsettaids fdepmjt}a syntheyis o€ certain compounds of

mnistered_alone in order to eat i ous
the pr&ﬁ%rlaw%wpnthacfeﬁ?wmc%ﬁwa% et Hon F, Hist Sdme set forth
hg0 her t
above'a"giédntggleggr%scgqb eérﬁgel ﬁf o{@{ea?}é k lef?lptrhgg‘cﬁ'{ RGeS igikd to all

comppundsrand swbdlassed andspeaeiafieash obthesercoofpotinds, as desoribed herein.
pharmaceuti cal agents, the two or nore agents nay be
adm ni stered sinmultaneously (such as individually at
the same tinme, or together in a Page 66 of 151 WO
2006/ 116165 PCT/ US2006/ 015208 har maceuti cal
composi tion), and/ or sucEe%lQPlﬂefy with one another. In

N-{(848 05 Blop B RSP r 22 LB 2y PN it ammine

hydn&xhldﬂimi. bot h are present in the manmal body for a
certain period of tinme to treat the disorder. [00183]

Step N S, susBengio o 'mdTRYIRBAYIFRGPHONGAl bRESA F19RYg,bsS, o mmol) in
dellvered via the sane route "of adm nistration or

anhycioyst EhTRBEDL0Rar ts Gorlodrioad oL AMmbE e M in
hexan'g?y24v\? HL %%Rﬁ&%éo\p;&r%g 8{1)%1%1113 Cﬁlg ng £ gégn ?ﬂl:ﬁngt Y it tglsgtlrﬁll’?é) S§He resulting

clear, m@aﬂge(ssl)ltlbm@\m stifed MABEC ﬁdtlahlaadmloﬁaltjﬂ)&nﬁmtes aﬁd tthen was added via
xanpl e, Opl 0| ds ﬁ ner ally adm nistered by or o
cannyg, 0y &, RN ER Ty ML AR T éLROeeL) at 23 °C.

AfterSJ Aol |t}ie 1@§ctfoﬁ KJQQVéfﬁethleH h\@ltﬁrstaturatg&’saﬁéy&% am onlum dchlorlde

pharmateutical agents in a composition ecte
solutibry (Etfinhj),sdifused wrth rveatere(300 mL)gend thed aqupbas 1vimse ortals eatracted with

v BT 3 TR R by B B SO g 300w,
dried bh&&ﬁa%e&ﬁhpﬁﬁﬁtd shd BhQECNEOThSHEING 3T sl gE’hM@I & 8l x 5-6 cm
Desk ef erence, 55 Edition, 2001, publishe
H). Qprficatstiqn opdsiireduced presswe, prowigad wauds, 2 _mbthdxm%mm phenol as a
I ]
clear, %fq@le%@gﬂ (%8 ré) tﬁ%tl \g%s ﬁ&ér\ggle nrtﬁlu'ﬁ% Bﬁgét%o\élﬁ d% Wﬁe(DMSO)

83. 79%1)8‘-1{ C(D@H§) SDQS(KdRﬁﬁeCHﬂGHH)5§7E dd,i19n,CEO0MN), 6.74 (t, 1H, ArH),
publ i shed gI%]I\/Edl cal Econom cs ., Inc. Mbnt val e,

56. 86!@(1 1ER AHDS 6.96 isle 1 HgEHEC ), 7194 (ddinkFhiAsErand 8.7 (s, 1H, ArOH).
conjunction with one or nore conopunds of fornula I
ccor.di t t Jdnvention r t_or
sip 550380958 <HUE PEEERL DI (20, 23T ughf aony s
butennegl PEssyBte (KDDWH 3010 inlﬁfbl) aiid iriglReRYlphésphbe (78mg, 5@0 mmol) in
above-referenced Physicians' Desk Reference

tetrahEénOf‘}reh (ca. 280 @L)p‘(‘lﬁsl frezieswih dvethylezadicebaryiate 6. %%g; 30.0 mmol)
via sy%lﬁge at 293 V\%%tlrrhk]% AQ&]i%g‘louksn 115 {mqfoﬂ v@%tlﬁxgh&ﬁ?%th water (200

present 1 nvention 1s |reéte
mL) and the organic phase was separated. The aqueous phase was extracted with ethyl

acetate (2 x 250 mL) and the combined organic phases were washed with water (200 mL) and
brine (300mL), dried over magnesium sulfate and concentrated under reduced pressure to

yield an oily yellow residue (21.3 g) which was pre-adsorbed on silica gel (50 g in
Page 68 of 151



conpounds of formula |I. The term "prodrug,"” as used
herein, nmeans a conpound that is convertible in vivo

whyorgi@ab®l i ¢ neans (e.g. by hydrolysis) to a PORps2one015208
of formula |I.  Various forms of prodrugs are known in

he art such as those cussed inh, for exanple o
dlChlfBGWGQ’&a?)d Purifigation ‘Dé@?%r? mEpgAPusingh selyFRrycionsf 5 to 20%

W al ods N .
ethyl em . {er hex%‘{eg 3 éj)ro&fﬁéch 3th tﬂ%& Wh Ken but3eenyl 4

ess Kr gsg
meth‘(lbchzsnésﬁh”snam (4Adg, F£pph ioverallpas of cl?amatohng]sss ZFﬂxHRM& calcd for

Cattp9so Y. Ao dngieg) SN AB TR I g pel i very
Revi ews, 8:1-38(1992), Bundgaard, J. of

Step Bhaan@t@itn 68b- (§Eﬂ1& 6—v 1ph8Ro:BH b enyll lﬂﬁl%fhyllfbﬁgenesulfonate
H| guchi and Stella rodrugs as Novel

(44 el |1%ewn®stmn@chlmmqtb@¢ Chelyvi d) =m8i éﬁegﬁe@lwgl) benzylidene-

bis P o B Elthopl BE R 9 B 75 VS SRR R 4 hous

the sdPeeht WESRDQGWASLEA08d lﬁlﬁ@ﬁ%hcd&pﬂmd:@& da. 10 inlhg afk drepdobrition was
conmpounds

pre- a%%lé&g %‘Ibgﬂ e s B 51“3%%%%@ 13|fiaé i GhgorgeRgiaghy using a solvent
gradlﬁﬁo&‘fewrtgslzo% tetl’fﬁgl deelfe iRRRLAR ﬁr‘o@fﬁe& M etk 2480 HeBSopyran-2-

general nethods “depi ct the synthesis of certain
methapohfansibidbeafzen¢snbomate ¢bt g, 9890 )eastd dank oil NeISH(ESDowiz3¢5.0 ((M-H]).
general nethods, in addition to the Schenmes set forth

sen 820K S B0 KAV Il S blburns

(13. s?lbelsaﬁﬁxﬁﬁ) BNeth§P et RS (MO m&%&fhﬁh@@ﬂa@@m@ﬂmd% , paadium-on-
escri bed herein._ Exanmp

carbop &2 82)c# 158 risp Hem i Iy Perrzﬂaak hMeéﬁzlwu&a itlshegialystywgs filtered (Celite)
o BRI O PR o A" OO 515,00 R v henct
sulfortic abid. @m&ﬂmkiz-oMmamnhwnmt}srl ety @Bydg,of00fgres(28 snhd MS (ESI)
to 0 Cand n-butyllithium (2.5 Min
’”/23%2%&5@2?}{?34 0 mL, 60.0 nmol) was added during 5-10
mnutes with stirring. The resulting clear, orange

Step $:0IAU§d1bINEYStoRIchs-4ad1Bhic Acfd g-ﬁfet}ﬁﬁyﬂ:ﬂ%rﬁd@ﬂ%ﬁ n@%yl ester (10.5 g,
m nutes and then was added via cannula to a solution

30.1 gmop-ipdei-Hichlorqeshage (ep. 306 nd.)rwes| tieated wigh méhy@mihxlsme (9.4 mL,
0 f o
o 1 8 Tl i 29 g RN SR R ot

After$0h¢1irs ahe cd610d meutloﬂlvlrastcﬁﬂnNMeﬂhViﬂatleN aﬁﬁ&ﬁls Hrooﬁ[lﬁhc acid (250
agueous phase was_extracted with ether x 200

mL) W)Snrfpﬁef% PUANRERtasEI RIS HAPheY WAt *’r?PWa“feéira“@Sté}e agpgous phase

was %&%Ctg? 'e\pﬂ% E?tglgcgﬁ?nkthafléj éﬁ %?2& | I@”Qﬂ?%{)%f?&@ %&Eﬁc%ﬂﬂses were
washdst @ith rsetukfted Ggueoes soditindricarhokeate seldiioe (3I4q0rmﬁ$ ane brine (400 mL),
as a

. .provided crude nmet,hoxy- 6- vi LI
cried B5PY IaBRSsTgt s 291 gL et BETCRFA RGSETF f offdR '@ dark oil
(10.6 RY KIS Maks Ge-adddrDd ol BMegel (20 ¢ in dichloromethane). Purification by

flash chromatography using a solvent gradient of 10 to 20% ethyl acetate in hexane provided

toluene-4-sulfonic acid §-hydroxy-chroman-2-yl methyl ester (7.6 g, 75%) as an off-white

solid.

HRMS: caled for Ci7H 5058 + H, 335.09532; found (ESI, [M+H]"), 335.0942.
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83.79 (s, 3H OCH3), 5.19 (dd, 1H, CH=CHH), 5.74 (dd,

1H, CH=CHH), 6.74 (t, 1H, ArH), 66.86 (dd, 1H, ArH),
wW@2®6/1(cdey 111, CH=CHH), 7.04 (dd, 111, ArH), BemUS200¢/015208

(s 111, ArOH). Step 2: A solution of crude

hoxy 6-vi nyl - phenol (4. 20 25. 0 nmmo
_tep_é; r?yéﬁlbth af tofiphert= ﬂﬂfynwpa@tdo%wgwywrm@ ybmedlyﬂmﬁpl) (14.0 g,

41.9 J?He{?)l)t dﬁg@@ur A Hﬁtn R@;} oy d1 g{m‘%hé (<tah 300 mL) was treated

with tﬂifhﬁ)i'@thcﬁhmmﬁ'frb@xMi}alhde (5t.22nlg, 833%Drrﬁncrl)'rai 0 °Cwith stirring. After
After., 18 hours, .t he

syrin at th stirrin
ca. 5 REBHES F SR nagéﬁ\gcworewowﬁ ot spligign was wagmad fgd3 °C. After 1
additi8h g #oLE tlﬂél%§@cldﬂ%%lﬁﬁﬁ%a§tdﬁqtedmﬁl QGM%fﬂfﬁetEi’ﬂés(%U\ﬁﬁ) and washed

extracted wth ethyl acetate
with bbh@qmeds bydyadtileriphcad €500y, W\ﬂ@h@dx 8D myernersa(u2died brine (500

). e @3 A uts ot T SUARDEN ) L PBY ERepEElg e reduced

press&ttaI y tyel bﬁWldeeSl @uE (tifhoRntbkh yWRLESn RS v P3et- UG @00 cBR men-2-
I n e 68 of 151 WO 2006/ 116165

I 50
SI | ca %wﬁjeglzmmﬂfondterﬁ d} g;@?%br@e)a hghjrliamsg)hm BRMS: caled for
SN RN AE e o
2- met hoxy- 6- V|nylphenoxy but 3-enyl 4-
Step_ret h beixtemesfil ﬁeﬂwlﬂuéﬁnibt}gll)séﬁo%lmy}é 4-bhh§16roa2H-chromen 2-

yl)megxyg% 112%%3’; b%%%?}%%l E@F (0?%%_"1 gaﬁl I(l:lglfg)o rfze;h%rog ﬁ@roq@p acid (0.33

g, 2. ISHMIL%t%Elu% Ca&bORID QU465 V4. @%ﬁh?%ﬂ@;ﬁm IR (0.13 g, 3.1

benzenesul fonat e
mmolpjjiee Idioaam@t Hamd) gdbdatet 1. %mﬁ) reast puged with bdinegeni fde A -minutes.

A I AT N N

mlxtuVGQ hbkarr&i was 00 edutsd] thedler ThedioRd fRE@RSUMEiiOwER thelaopamuoned
the solution was pre-adsorbed on silica g

betwep egi] ETRE(GO AL by M1aabspesriogwen bty (b8 aThe organic
layer wak ¥@;g1rr%ecg rv@ﬁ%mﬁ&]%tﬂfvy_étg {)5‘6 &E{ﬁﬁé&%bﬁt%%@glﬁn{ gﬁlﬂ?ex #Mered and

provi enzo
concedtratedl hytidee nzdmedu bfe@mé eto( 4ffBrdg an98hgasoiR dRukfigtion by flash

chromgtqﬁ%@ig&p% %glgggzgfé%rgtﬂrpf)? Fﬁef éﬁ(/grfg]pyl apc\et%’?el 1lf|1t}|1e?<2né) ];gave 400 mg
(89%#+- et hyt benZ ol 9aphéy] (A4 dinliro 37 SrilEl b-Jifn Y| 4-

acetatewéb L) was hydr ogenat ed over 10%
methyfoenpentisuiforrate asgawhitnsol 2. TR SataledfqrshsHnCO.S + NPaF,146.11873;

f th tal yst filt d
round(ESEMAENAERES i 15 Cohl Y Seerate (55 560 ).

Concentration of the filtrate provided tol uene-4-

tep 8ul Tord @u@ensiorB-de[Bt(Qk}ﬂcﬁbﬁﬁmm) =324-Yihydet-Darlchfsh &1 2-yl]methyl 4-
s a tan id. MS ESI m z 349
methygfrwmew.f%fee p05:3 gy 439 mmeh) iprdimethylspioxide &OdenL?c was added a
aci 5 R yl er
solutlgg .og n?ﬁ%?% ('12(:(51 I\gI i @a drc}@%ﬁé Seﬁh_g 030@ ﬁ?g{kg%nd the mixture
heated toeG(l 2@ mvatshaled) siod forrastt Ergdrsl Tha eoc(lgd feaption milxthiredWss thed diluted

with iRy P erTo! pathetnith it 6 ek M) R PerrafoskBansofoemL), dried
over rﬁ&én@hh@lnsu\l\@fe ausRangd cohddhtrdtell AAMCRHSANAEQRGR BTdfford a yellow

aci d
oil. Purlﬁcatlon by flash chromatography using a solvent gradient of 0.5 to 5% ammonia

saturated methanol solution in dichloromethane gave 69 mg (79 %) of N-{[8-(2-
chlorophenyl)-3.4-dihydro-2 H-chromen-2-yllmethyl}-N-methylamine. . The product was
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m.) and stirred for 5-10 m nutes. The organi c phase

was separated and the aqueous phase was extracted
wowdok/1ditehl or onet hane (2 x 250 nmL). The conbi nBCI/US2006/015208

organi c phases were washed with saturated aqueous

dlSSOlV?{?‘l c‘ﬁ@%l?l &g&b@ r}ﬁifaﬁcpé 5811196 6148frdBeh cAthdB (1 .Devi(A QQ:tnyl ether,

gnesi um sul fate and concentrated
0.25 mindel5 menhly eds mdésis Lﬁwlkpwed by 8tropangh(k depns). (. Bsyjing white

preclplm%}%/gayﬁwﬁeﬁhtgnifgorgjéf @g{‘lf) @ ﬁgl(%-(:l%!gro%heﬁkgﬁ 4-dihydro-2H-

chrome@ltmnﬁkﬂmpmetﬁwaﬁﬂnea lﬁ@ﬂo\tl@lﬁhdg raada e;mlteoﬁolﬂco HRME%alcd for
eth acetate 1 n hexane pro t ol uene-4-sul fonic

C17H18§Wé +gH h 288 d%427% Howee(B.Sh- M"' }R% 1¢43.er (7.6 g, 75%

as an off-white solid. HRMS: calcd for C17H1805S + H,

335.09532; found (ESI, [M+H +), 335.0942. Page 69 of

151 WD 2006/ 116165 PCT/ 200?/?15208 Step 6: A

sol ution of toluene-4-s % acid

{8- (z-&nbv(qmnyr)m ﬂmsyﬂra-zy{-cmi&ﬁﬁeﬂ-z qhwth,(lmnﬂlegnﬂuaiog&etate

pyrldlne

Step _Hi chgx or @ﬁlﬁtlh‘an@f (&4 Cémoﬁh?)ly]\)ﬁs“ dﬂl@é&o&fﬁcwomna -yllmethyl 4-
methylEer Cﬁegaéjsﬁ ﬁxgﬁ%zh%gﬁzﬁ% P @xﬁmgﬁh%g éeﬁj? QéﬁS? M58 ﬁﬁnﬁ) and sodium

stirrin m nut es,
azide (00161 &3 hambl)viasanhgdrove dimettlyt hdfosddeutd. i)mh/}awazwhcat@lj % 70 °C

to 23 C. After addj tional hqur, the_.re
under 5P 51 G0t [KPe O CHRAPE AEPBrUER G S50 HE Gy ether
@sied )o%r)magnesmm

(50 mL&Z@QﬁQS Wit !i}at%r gﬁ_ﬁq SRUSInANAReRE Qﬁﬁec‘(z@%g
sulfatep tﬁ@ﬁmdcarph aememtrstedl runddr oedicedrayessuieutn Qifblfdapé"ra& d82%) of 2-

and ‘'saturated brine %
cqgn ed nd educed pr
man

azido as a cof%rlseé'lsr 811 tﬁatpvrv uge% without further

punﬁcmrf onyl ] oxy}- 3, 4-di hydr o- 2H chr onen- 2- yl net hyl
4- et h¥l benzenesul fonate (19.0 g, 979 as a |light tan
MS (E§B|m/a2 HRBIEAND- f or C18HL7F307S2 + H, 467.04460;

o) 0 45 0 A B0 o 4,017
tetrahydfofirad-(7 8l mHEWayladéedTpdlymbbhmnﬁlnmhmyd)pfwsphl(lé) (43)ngpl/g, 0.31 g,

R M T AT
brown's n}l%ﬂéh’sigh %HSQBérgﬁlt&Qd Jcﬁr)og%\légelilte mmﬂ baketvashaa melﬁdlzﬁwl ether

wat er s purged with nitrogen fo
(50 m2Pami thatcembinelidiltrates sified iopbemy s Mlfag, patared adegQ))centrated

under éﬁ%)lgf%l%ére%et Xy rdfoi\gcﬁlse g& %uﬂggq,t}ohn rl'ee%CItSF iagase HPLC using a

solvent @R&didrR NofTs XoUO B/ \\aetdriigile PRMWAtéd efeginigedvee ﬂrlﬂﬁdmbhcetlc acid
acetate (50 nL) and 1 M agueous sodi um hydr oxi

followed py tritheation gh iecprodusy arithbeshylegihar 42 &, m §ﬁ‘@d7W€ i(€45%) of {[8-
(2- chlorolghenyf)%% A aflib 8910 °£n-£‘%%%ﬁsﬂf5 5 k@ Soroddetdté 5§ Q tan solid.

concentratea uarm reauce esSure 1 0 arrora
HRMS3 rcalrog €orQl J¢H, PUNOf 4 BAL 1 ™09992 ffoﬁ@d](ESdh[rmuﬁ] OPR7AHN2.
using a solvent gradient of 5 to 10%ethyl acetate in
hexane gave 400 ng (89% of {8-(2-chlorophenyl
- 3, 4-di hydr o- 2H- chr onengZe\Jiggt hyl  4-
met hyl benzenesul fonate as a white solid. HRMS: cal cd
{{2R)B (2, A nHRMCHA &y 1)-Bj44dihy dvi62 Hidir8men-2-yljmethyl}methylamine

hydrochloride:

Step 1: Racemic (8-{[(trifluoromethyl)sulfonyl]oxy}-3,4-dihydro-2H-chromen-2-yl)methyl
4-methylbenzenesulfonate, was dissolved in acetonitrile and the resulting solution injected
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found (ESI, [M:NH4] +), 446.1179. Step 8: To a
suspensi on of
wQ 3e0621cabd or ophenyl ) - 3, 4- di hydr o- 2H chr onen- 2- p¢T/De10h/015208
4- et hyl benzenesul fonate (0.13 g, 0.30 mmol ) in
di met hyl sul foxide (0.5 nL) was added a solution of
onto aduhgrcrndal &lgid. (ChrMniatogtamyaihgtUmMr dihe Wosdinglresdyv@ enantiomers

and t tur a to 60 Cin a seal ed vial
were n(g%c%g rtﬂ 10@8%?%0&%?‘&5 Yon mi xture was then
Colurfth:! WiRtk-Ow (Ah6ﬂ'2§0ﬂ)ﬁ) ether (10 nL), washed with water
and saturated brine (5 nL), dried over

X
MObllﬁd’dﬁ%ﬂlfm)zme]e’”% CQered and concentrated under
ssute to afford a yellow oil. Purification
C““‘@‘?ﬂ%gg‘iﬁ‘%ﬁr%ﬁa ography using a solvent gradient of
Flow Bafe: t2ombYmsinumeni a saturated met hanol solution in
i chl orgnet hane gave 69 ng (79 %9 of N 8- 2-

Wave ‘ofeBY | ) - 3, 4- di hydr o- 2H chr onen- 2- yI ) met hyI} N- me
288 HATLASmethyDRELEHPRYE {3 WaSihydr Igzggg 3§T n-125 1 | e y 4-
methydbérzend silfvhite 9%12% ewhtidmenc ez)q‘ce#sym.gaellat@}ﬁsq:ealdé (1l.u
in di 40, .
HRMEG el Colf oD Sy 80 Mo 5 ik s 1D, 267G, o

precipitate was filtered to afford 74 ng (76% of
8q(2 chlorophenyl) 3 4 dlhydro 2

ot 0h) s T BT e??év%iﬁ%@w%wﬁﬁlf
[a] 25{%83(1°Z(cehj mnqrgmnyb)v{sr,)ﬁ di hydro 2H chronen- 2-yl ] rret hy
tamne trifluoroacetate: Step 1: A soluti on of

HRM[Sgca(lc;_d for Costhipfséh$1 ¥ 15, 4167d<i)4f&96r foupdi(BHl Oiehl] 2. §67.0E6hy |

sien 2 KPS SO o BERRISH 5, ALy e

yl)methyd)l 9-miethydseny elfeouifordicmed. By | g,SLl|1 fiaxiotle Z,Q—dﬁ:hM;bph@?lboronlc acid
2t ed t}g 70 C_under nit r/gbgen for 16 hours
(0.42 go o dmpBaRAtpHINF 3P oRate EnbA Tnelead Him ca Oélldﬁ)ﬁ@ 14 g,3.3
t
mmolzglb g{og?é%@b’{g-)ﬁré) %i%gt\‘&nl‘é Y. %‘ \g%/seélﬁﬁ%éigﬁlgtg%?e%dfor 30 minutes.
Tetra]ss(ﬁlﬁldteaylphoﬂlﬁimeﬁnhlladmnc(ﬂ) 0{601 tII@tOéleLmnhef) waschdded and the reaction

mixtuf BESHLERIP0 S BT 3hRes. phengioteireiamnmixrup wet Shnegititioned

betweeh letiylatet@S 15 Md hout ﬁéﬁdsfk%ﬂunpﬁ Aokt 9L )VBTh
(E§| )}mm{ez 2?2 sﬁg) [ MrH N2] a(l 1 %"o a so(l ut i o)lur\ulsgfe organic

layer zvaézﬁenam@dhwaslgd(vzﬁh [ F@@nyl& dﬁlﬂv)odﬂmd Qmerlma@nesmm sulfate,
filtered: a]i‘ﬁ CQH(% Orﬁﬂre] Eleerrj %R%? B efgéupr f%?r% 2y m‘r%r}gf il ?u%i%c%tion by flash

chron&J;(Qgiiaphyonhs)ng @lsbhwﬁtdgﬁﬁlembﬁﬁ t0 @08/0 &thyl a&daﬂe he HeksdeUgfre 0.46 g
gentlg sha engfor 22 hours The ,brovvn suspen5| on vva}s11 4

(90%} henok i | t K24 all 5 '
meth%étﬁe@sﬁltféﬁélte %w off(éfﬁ te%nsbh&md gﬂpﬁ gﬁg énh}jo@*(% + H

dried over mag HESI um SU
463.053H¢ Ennd4ESHY [M+H] "), 463.0553.

Step 3: To a suspension of [(2R)-8-(2,5-dichlorophenyl)-3,4-dihydro-2H-chromen-2-

ere

yllmethyl 4-methylbenzenesulfonate (0.15 g, 0.324 mmol) in dimethylsulfoxide (0.5 mL)
was added a solution of methylamine (2.0 M in tetrahydrofuran, 1.62 mL, 3.24 mmol) and the
mixture heated to 60 °C in a sealed vial for 24 hours. The cooled reaction mixture was then

diluted with diethyl ether (10 mL), washed with 1.0 M aqueous sodium hydroxide solution (5
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under reduced pressure to afford a yellow oil.
Purification by reverse phase HPLC using a solvent
w@er@ditenss of 5 to 95% acetonitrile in water coPCHUSI00§015208
0.1%trifluoroacetic acid followed by trituration of
the product with diethyl ether (3 x 2 m) dgave 77 ng
mL) :(mi5%1teo(5 K[ B8ml)2dred Qwerptméml)lmg sulfate, filtered and concentrated under

reduc?c} P]fef%%? g %fg(ﬁrgta é/egE 02121r ?m‘ﬁ%\tl 11.’3}93l %éhr ?to%rapl(% using a solvent

gradidat @FDGGHND, mirhtonia dAhu@R9 3RsthArl B@luﬁ&ﬁin dlbhllbhﬂrrféthane gave {[(2R)-
274.0992. Exarrpl _e 3
8-(2.5-dighdpraphenylis3 ¢

syrup%;ﬂhe :ﬁ%cﬂ% évas'@%ﬁéfe%lrﬂn 'a?ethﬁ%ﬂ{e&) %Nn‘ir) aﬂ@ a sé‘ﬁﬁgn 6f hydrogen chloride

(1.0 M8n {dﬁe(thyll dtherp0.afenlny0.25 ulrhapyal (adgl@d- B),lléwﬂd foy d-probhal (B drops).

met hyl th ben nes nat e
The reqGE Ve PrRORYBie st SOt g Boghel tFilpraley aefhgtiethy! ether

ij e f / 2H-
@ x P%T sggo%ff%gﬁ%én e o(r?g; ‘Zéaé‘gjﬁ%?ﬁ B> rohlorophenyl)-3 4-dihvdro-2/1
H ) mine|) e basewhite soidoMBAESI) m/z 322.0
M+§Z§mtl oner s vvere col | ect ed using the conditions
cri bed bel ow. Colum: Welk-O1 (4.6 x 250m)
Mobi | e Phase: 8% 2-propanol / 92% CO2 Col um
Tenperature: 35 C Flow Rate: 2 nL / mnute
V\&vel ength: 222 nm ((2S Egample 4

s

hydrmh&nﬁda e aredazm:esdihg v Exarsple 3t eghlaingd2, él{dldhloﬂchBiylboromc acid
lcd for Cl HL7F30752 + 467, fo
Wlth%%m rophegylberc acid ipgen 2{1\@@58%/0 gﬂ%@r(ﬁﬂy“%’i Df onyl |

oxy} -3, 4-di hydro-2H chronen-2-yl) net hyl 4-
met hyl benzene sul fonate (>99.8% enanti oneri c excess)
was isolated as peak 2. Exomples  -30 (¢ = 0.0114 g/ ni,

X f 18 307S2 4 6/.04406;
Neme BN @ S S Shubrochi et 2le iy apae o
hydrdécdhdéRid & -Hebridréd ﬁdc'éf—ﬁiﬁ’@ﬁi EX&Iﬁﬁl@'Sf SPIA XY b= (ﬁclﬂoﬂébhéfgﬂl&r@mc acid

H chromen-2- yl)nmet hyl 4-methyl benzenesul f pnat e g
with phenylberomigncjd imstep ‘gkedrfor GotonY@ +ddi.d54(163%h feund (ESI,

3 pot assi um car bonate (0.46 g, 3.3 nmmol) and
[M+}ﬁ)2%%%qwl oride (0.14 g, 3.3 mmol) in dioxane (3.75

m) and water (1.25 nlL) was purged with nitrogen for

30 mnutes. Tetrakis(trj phen}/ea{ghosphi ne) pal | adi um (0)

(60 my, 0.052 nmol) was %d¢®Blefhd the reaction
N—{[(ﬂl)xg-‘{f-?n&ﬁé’i}%eﬂﬂ)akqﬂdﬁgﬁ% 2. Mﬁrcendi[s)ﬂ %}h}‘iﬂ/ methylamme

ction mxXture wad thén partitione en eth
hydreahdorid e Hra_;sar«rd_j)ccanﬁng_ taVEsaquele Us repdatingr ﬁyctiddmopber(yllﬁ)romc acid
with I ethokSh AR Se acid in step 2. HRMS: caled for CigHaiNO, + H, 284.16450;

found (ESI, [M+H]"), 284.1661.

Example 7
N-{[(2R)-8-(2,4-dimethoxyphenyl)-3,4-dihydro-2 H-chromen-2-yl|methyl}-/V-
methylamine hydrochloride: Prepared according to Example 3, replacing 2,5-
dichlorophenylboronic acid with 2,4-dimethoxyphenylboronic acid in step 2. HRMS: caled
for C19Hy3NO;3 + H', 314.17507; found (ESI, [M+H]), 314.1743.
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| ayer was separated, washed with saturated brine (15

m.) dried over nmagnesiumsulfate, filtered and
weoveentisat ed under reduced pressure to affor dP@mUS2006/015208

orange oil. Purification by flash chromatography

using a solvent gradient of 5 to 20% ethyl acetate in

hexane gave 0.46 g (90% of

[ (2R) - 8- (2, 5-di chl orophe % di hydr o- 2H chr onen- 2-

yl I met hyl 4- et hyl benzenesuP onate as an off-white

N-meSquJf]\Zi-{[(BR)VB-(2-&ﬂéthﬁlpﬂl@ﬁylﬁBWﬂ@ﬂ?@&ﬂ-dhlﬂinen-zlﬁﬂnﬁﬁﬁa}hmme
&1 c{W 3 463. 0553, Step.3: _To suspensi on
hydrqf?l orlde repare according to Example 3, replacing 2,5- dlchlorop enylboronic acid

with ﬁ&&@ylﬁhé@lb@rcﬂh {:ﬁrlﬁ% 84 élldgyféﬂ@ %‘Iklﬂ@' QUigr) 2%3. 16959;

4 rret benz esu nat e 0. 324
foundr(ﬁtSI)[MJrrH]d) ﬁé%ﬂl@%ulfom de (O 5n) was added a
solution of nethylamne (2.0 Min tetrahydrofuran,
1.62 nL, 3.24 mol) and the mxture heated to 60 Cin
a sealed vial for 24 houggampl® cool ed reaction
m xture was then diluted with diethyl ether (10 nli),
N-meflyd el (WR)-8- pyr@lmﬁaodtﬁe%dsilysi@dﬂdﬁchwnwzddnmthmamme( 5

P 20 2
vy A8 5 R A S SR R0 A3 o aci
with 3‘-pymamad>raﬁfsl laﬁﬁﬁﬁ%fﬁﬂﬁ&ﬁﬂ%@ﬂ dsled fdng(dfgﬁ@gmzﬁreirmws .14919; found
el | ow oi Purification by as
(ESL, ﬁ}ﬁtfkg‘aﬁt%@% By using a solvent gradient of 0.5 to 5%
ammoni a saturated nethanol solution in dichloronethane

gave 2R -
8- (2, 5-di chl orophenyl) - Ex&nqilhyﬂlro 2H chronen- 2-yl ] net

NI TR ST G0 g il a2 SR anyen AR by Y. G Uy lamine

hydrdbliﬂfrﬂlke Pr&fakddr éc@@rdlrggltooﬂMnhﬁle di %pha)éﬁngei bQﬁehl&ogﬁenm-boronlc acid
nmoi ) was ad wed by 2-propanol (3 drops).

with %d@ombmxlbwgnmmctdemp&tmz PR M S oab;d for Coh e(all\%d H €88.11497;

found-;@§1 qm}ﬁd)ggggwét ur?zg% Wlogh diethyl ether (3 x 3

{[(2R) - 8- (2 5 d| chl or oplExayiple 81 4- di hydr o- 2H
met hvl am ne hydr ochl or| de as

{[(ZR)%E{(S gﬁgispp nya)sﬁ ﬂ@sﬁyjdrﬂr ZH-ghpomen2iylhmgthyl aa%mbv@oahlpnde
Step ( lnlﬁlgﬁlzoﬁé(?ﬁg tﬂﬂﬁ&%ﬁlg}hggﬁﬁlfa{}}g%%EBZﬂ_hlﬁg%x‘drﬁ? \ehromen-2-

or | repar
yl)methyt éfrdethglbbnzeﬁxalﬂbhae,Sprepapd aam:iE)xgmple 3, step l (0.50 g, 1.1 mmol), 2-

2,5-dj chloro bor qni c Wi t
chlordphar bR BHh Gyt BoporEol PalasHG agposaten 46c .3 oD and
11th1urﬁ?€%ld?1d(e[(M*lhﬂ 3.3 E}?ﬁ%lphﬁd@xane (3.75 mL) and water (1.25 mL%was purged
NVret hyl - N-{ (2R) - 8- phenyl - 3, 4- di hydr o- 2K chr oren I

with pigregeny f9ra Al reinutesdr Setrakis(iripbenyplqsahing)rabadinmi () (166 mg, 0.052
ool AR R AEPRFLNSa RyBs fB0L T RPSIEUGR. e st
mlxtuﬁlﬁaIaliQh@ paﬁhon@&‘beﬁbﬁ%ﬁ%thflomté B ,mL] Mk )M aqueous sodium
hydro%?ie (15 frn6L) E[Xhend%!gamg layer was separated, washed with saturated brine (15 mL)
dried over magnesium sulfate, filtered and concentrated under reduced pressure to afford an
orange oil. Purification by flash chromatography using a solvent gradient of 5 to 20% ethyl
acetate in hexane gave 0.38 g (81%) of [(2R)-8-(2-chlorophenyl)-3.4-dihydro-2 H-chromen-2-
yllmethyl 4-methylbenzene sulfonate as a white solid. HRMS: calcd for Cp3H;;Cl04S + H,

429.09218; found (ESL, [M+H]"), 429.0924.
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N-{

[ (2R) - 8- (2- met hoxyphenyl ) - 3, 4- di hydr o- 2H chr onen- 2-yl |
woreaohgtigieN- met hyl ami ne  hydrochl ori de: Prepar eBCT/US2006/015208

according to Exanple 3, replacing

Step 22 sttt S EENENY-B6RBhényRC3,4-diNddi &2 H-chromen-2-ylJmethyl 4-
2- et hOXé hgzr?)l b%dronl cBamy?Cl n srtme . HRMS: ca}i]cd fy

methylbeszemesutionate it 24 280.56 680l) and sndigm @EQP (0.1 }8+§-24 mmol) in

anhyd%?lg1 Qé?eq}éyl (sgﬁ%?’g!e ﬁe Iﬁhlil wa%heaterc& t037 0°C u.l'hdeld P%rogﬁ} for 13 15 hours The

cooleddeydtionBhiltytirg whs ther dilyted wwittedibgelr ahdsrl (60 Inrd'_@ wE’srher:lamﬂﬂwater Gx
according to, Exanple 3, replacing

25 mLyppd, patytg %ﬁmp e @ﬁ,l),dirggloaewrlpgpesmm sulfate filtered and concentrated

nder et E IR0 1ETN )

chromad-2-yl[ShylPeride &3 aflorlésd ol\ha2 OA6 LitbaBiEout further purlﬁcatlon

PCT/ us2006/ 01 208
Step ¥ oR) 18- (- 18 uﬂwp nywlé Hekail %P’\éeryﬁ i 0-3Hhyomen-2-
yl]metglt}ﬁﬁihé (@M% e 0, Wﬂhﬂﬂ)h rpfetlgl%rdrﬂh%@(m nfQCHANAGr {®8 mL) was

repIaC|ng di chl or ophenyl boroni c aci d

added momm hwilwlnphﬁ@mkphbmlm ¢ 3aunel/s, 034 gpl 98 mm;s andahe anixture

gentlyf A %éfggl%l(ggﬁ bég\%? ﬁégﬂg%g?g OIN_\A{ag l%ﬂen ﬁﬁ:’ red t Hl cglite the filter

cake v{za{sﬁ@ V\Bﬁlp&iéﬂhgll Bther YIl0- B4 adil Aiel comBirled Hiltrate® dried yblvér magnesmm
am ne @édrochl orjde; Prepared_ according t
sulfateEflétﬁfﬂdea!@ conggntERésdrender sedypedh PsFBEn &9 ok o iPloweild The crude

o AT bR P S Sk £ 50 i

in wa@bxohtitng EXhIPHI mﬂhﬁrdﬂeétlc acid. The fractions containing product were

concelJ %gde&eﬁﬁ?e{ﬁl%rg 21% %ayeo%’qq‘f trlgeean%ginég(ry?eggsn f)l%a_sg lbllsiﬁed by
the adaﬁﬁﬁrgf BeHitR E¥BEMRLE art tKe%péﬁPdcﬂﬂ w1th ethyl acetate (100 mL). The
5-di chl orophenyl boronic acid

Separatedcqrga;m@ pheseyWisodiind eveaanagnesiumt selqlfa@ andRBeenseatesduridsr reduced

pressu%tg;Haifﬁolél}!Eégg—:g-gg-c%gg%oghleﬁgﬁ 3 4-dﬁ]l\J/ chton[len-fﬂvﬁ)methvl}amme as

a yellé\EJ(Sg'R)p 8-1t@- pioldestoRhe diksdlved 4n Cﬂlé’tlvlﬂlr 9th81H( C hﬁIO)TEﬁH 2- ¥dlxtion of
}am ne hydrochloride Ste

hydrogepoarnie (1 (1 M 1 Ggigl by 0250k o] Bing)). wssuadsesyfolloe by 2-

prop I{g'rl ;(g 2T ¥l %E@Ilﬂ%lwlﬂfegglte? ktgﬁnéﬁg‘ Qﬁ{i&gfp BRd (?Sle s%hd product

trlturateh Imtlotha‘ényybthmr (C’an 8 naaIc)l td a(fﬁbchéG mg QS%)mfdlf()Z.R)-lﬂe(ﬂa@ﬁorumenyh-
oL anine B (l‘:tﬁ{!’gv gfsﬂ | de
HRMS: & 1%5 f@itd mwggd 2 il f

Tef1 raki s( 1téqu?éicé):henyl phosjgﬂhqgﬁg) pnglﬁ(g%{Sl} mﬂ?gﬁ?e @ﬁuﬁ(ﬁé

0. 052

Example 12
{{(2R)-8-(2,5-dichlorophenyl)-3,4-dihydro-2 H-chromen-2-yljmethyl}amine
hydrochloride: Prepared according to Example 11, replacing 2-chlorophenylboronic acid
with 2,5-dichlorophenylboronic acid in step 1. HRMS: caled for CisH;sCLNO + H',
308.06034; found (ESI, [M+H]"), 308.0602.
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nmol ) was added and the reaction m xture heated to 100

C for 4 hours. The cooled reaction mxture was then
warbiltdilehed between ethyl acetate (15 ni) andrpdI/bB2006/015208

aqueous sodium hydroxide (15 nL). The organic |ayer

was separated, washed with saturated brine (15 nl)

dri ed over magnesi um sull¥xampledd| tered and

R LSRRI e

hydrechiaiide ntreparadliaecdrdimg o Exanﬂﬂ%let heplacime et-cﬂlﬂcﬁ"opllibnylboromc acid

ne gave 0,38 g
with F(‘fz(%fhlerqpilewﬂb%rpwhéﬁé | - 3tea bi FRMS: splodnfosnBrstasCLNO + HY,
BOSOEbQJW%JH@(E qupﬁgépg@gg@ﬁ;sulfonate as a white solid.
MS: cal C or 3H21C104S + H+, 429.09218; found
(ESI [ MPH] +), 429.0924. Page 74 of 151 WO 2006/ 116165
PCT/ US2006/ 015208 St ep : A .sgl ution of
[ (2R) - 8- (2-chl or ophenyl ) lﬁgﬁydro 2H chromen-2-yl ] m
{[(ZR)EBgiHenﬁl's ﬂﬁilﬂ&’dl"bﬂH—Qﬁ?&%ﬁ-&%ﬂ}lﬁﬂﬁ?l}aﬂuﬂe Ry@@chl®@lde: Prepared

odi um azi de (0.15 in anhydrous

accordipgde RIS fbm@clpa@ Hgrophesy fwsanielacid with Phemironic acid in
step 1\’)@&1‘%{1\? e&lc&%r%ﬁ 1@\}‘&?% u %R ﬁ@éeﬂtﬁ‘gl%r{ L&t Mﬁﬁ‘m‘z&ibgs%

wth water (5 x 25 nL) and saturated brine (25 nl),

dri ed over magnesium sulfate, filtered and
concentrated under redde@®MPedSsure to afford 0.14 g

L s (R A e L U

hydroshdatidd: t Propdred laDd:dlréllng porEfangae i1dn rephacdpe 3-chlarophenylboronic acid

. ol tio of Lo +
with 7 s HioxBPheBY resis g i 52 3 JIRYIRy et S0 CrfNh AT’ 270.14885;
ﬁmndxghpqug{Wvagqs@p 14 g, 0.47 mmol) in tetrahydrofuran
(7 .8 mL nm.) and water (0.8 nL) was added pol ymer - bound
trlphenylphosphlne ((3nnDI/g, 0.36 g, 1.08 mmol ) and
the m xture gently sha n days. The brown
suspension was then filt ough celite, the
{[(ZRf 81(2 ardmmmymsm;iswdlhydr@mydhremlaﬁrz &l}ﬂeﬂi‘?’ Jandifle t he

nbined filtrates dried over magnesn um sul fate,

hydrqqhiftr&ieed’rawaefé ARRABRINE P kel L senlecirs grebdaaphenyoronic acid
fyf e €1 PERAYEt reh f

with %;1 (?g%te}?)sgﬁ{éﬁg %ﬁ.&zusrﬁg éol ventggréggl en%J %@Hggqtoc? + H,

300. lgmmeﬂc(ESI M-I, B00va58%. containing 0.1 %
trifluoroacetic acid. The fractions containing product
were concentrated under reduced pressure to renove
acetonitrile and the aqusomspiplipse basified by the
addi ti on of sodi um carbonate and then extracted with

{[(ZR)EGﬁ%-Im%IbElPéteele-iSdeihN)irO-IHechrgapaflaﬂémeﬂng}imioepﬂwdeochloride:
Prepa%gﬁ d él(rg&grrgldﬁc 29 Eé?e lgeﬁlr m rse%%ﬂ?ntg (%a ?rlﬁ(e orrgrtuc acid with 2-
methy8pHeRylbbtaaiopieny|step3l. 4 HRVIdegled beccr79nm62+ W] p®4.154394; found
e, as el l ow syrup. The product was dissolved in

(ESL, W&*HW!Z%H@% (1 nm) and a solution of hydrogen

chloride (1.0 Min diethyl ether, 0.25 ni, 0.25 mmol)

was added foll owed by 2- propanol (2 drops). The

resulting white precipi tEa:tamp/laSSfi Itered and the solid

ether (3.x 3

{I(ZRE%%%?@E%E% ¥ é@%ﬁra}%ﬁ%&@ vHmeth e pineny | ) - " hyaFochtoride:

Prepared according to Example 11, replacing 2-chlorophenylboronic acid with 3-
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3, 4-di hydr o- 2H chronmen- 2-yl ] met hyl am ne hydrochl ori de
as a white solid. HRVS: calcd for CL6HL6CINO + H+,
wQ7200609882; found (ESI, [MH +), 274.1016. ExBopUs2002015208

[(2R)-8-(2, 5-di chl or ophen % dro H- chronmen- 2-
pridyshommeiniq imime. FRpaY castacbior it bbb gound (ESL

repl aci ng 2- chlorophenylboronic acid
[MH_fvln@)t‘ %g@ di chI or ophenyl boronic acid in step 1. HRMVS:
cal cd for Cl6H15C12NO + H+, 308.06034; found (ESI,

[ MtH] ), 308.0602. Page 75 of 151 WO 2006/ 116165
PCT/ US2006/ 015208 Exangh%®

sk Rkl ooyl ST A0 1%?"3‘&‘4’"‘ LAy~

hyquhltﬁmimpl ePﬂ:jhared eplaamrdglgz ctol orEpdmepiyl bai, onlnephcnng ((2R)-8-

(ol e R 0 S s RSBt oo

sulfordaldH| +vith308. BHA&- { TEXRIBI ot 1fonyl -3,4-dihydro-2H- hr 2-
YT (2R 18- phen(@?g} {e hydr o %ﬂsgh?%yn&(yﬁ et hyl 3am o

yl)methé' h m&mlbﬂnzd‘@sulﬁrr@tﬁar en a?cfcdrchlmgoheoyl@mmpﬂ e adid, w1th 2-
chloropq‘iagﬁgjﬁgrggb 2l Pgbhe ’13(1%1?@ o gRCEIHIANG + 1Y, 288.11497; found

(ESL, {m&mm\@wwﬂ 240. 13829; found (ESI, [MH +),
240.1398. Exanple 15 {

[ (2R) - 8- (2- net hoxyphenyl ) - 3, 4- di hydr o- 2H chr onmen- 2- yl ]
nmet hyl } am ne hydrochl orE.q‘ e lg’QQpar ed according to
Exanpl e 11, repl acing 2-ch ol?op enyl boronic acid wth

{[(2S)28@Slrtticxh/lphmimhpt)ﬂwfdmyﬂco-dH-chmhmn-zl-yl]mmzl}maihtylhlﬁimb

hydr Hl I\I@ l-)l—;r)?gzﬁ;ﬁql 27%8gc?r§mg tfooun]gxamp e [Ml_“r-'e-%)l’acing ((2R)-8-
(trliﬁﬂog&let%?lf)aﬂﬂ) 91]8?}}'39113@11;5%&&}1‘ alrémgﬁ-b)@q RetkRyT Chr@ﬁﬁﬂly?oenzene
am ne ydriochl oride: Prepared accordi ng

Sulforta@ Examihe 1]((25'«)ép{ [ﬁuﬂngromedmlbnkfmé}wb’bdwemhadmld-chromen-Z-

yomefiyh Ul MTERISNEAE ) NG00  aBENS: R FR G0 + m,

322. 0[759'9‘4]fd1)nd (B80.[1689 ), Bzaopsr 17
{[(2R)-8-(2- msthyl phenyl) - 3, 4- di hydr o- 2H- chr onen- 2-yI |

met hyl }am ne hydrochloride: Prepared according to
Exanpl e 11, repl acing 2 lcril% !'l1enyl boronic acid with
2- net hyl phenyl boronic acirdin step 1. HRVS: cal cd for

{[(25)=8-(2a 9Nk lor dphenPDHB,4-885dro-R Al cltron{enSt -y 1] étin B ethylamine
hydrozc?lf'drjft?es:& Prepared  according to  Example 3, replacing ((2R)-8-
{[(trifluoromethyl)sulfonyl]oxy}-3,4-dihydro-2 H-chromen-2-yl)methyl 4-methylbenzene
sulfonate with ((28)-8-{[(trifluoromethyl)sulfonyl]oxy}-3,4-dihydro-2 H-chromen-2-
yDmethyl 4-methylbenzenesulfonate and 2,5-dichlorophenylboronic acid with 2,4-
dichlorophenylboronic acid in step 2. HRMS: caled for C17H;7CLNO + H*, 322.07599; found
(ESI, [M+H], 322.0775.

Example 22
N-methyl-1-[(2S)-8-phenyl-3,4-dihydro-2 H-chromen-2-yljmethanamine hydrochloride:
Prepared according to Example 3, replacing ((2R)-8-{[(trifluoromethyl)sulfonyl]oxy}-3,4-
dihydro-2 H-chromen-2-yl)methyl 4-methylbenzenesulfonate with ((25)-8-
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Exanpl e 18
{[(2R) - 8-pyridin-3-yl -3, 4-di hydro-2H chronen-2-yl ] neth
wQ kdoatriaies hydr ochl ori de: Prepared accordi ng tRCEKS20p6/€15208
11, replacing 2-chl orophenyl boronic acid with 3 Page
.76 of 151 WO 2006/ 116165 PCT/ US2006/ 015208
{[(riflyarpapethaboubmyHonr)-3 4rdihyire g Hrchromem2-dneliyk or 4-methylbenzene

sulfor%i% E%@ %d@?@h@%&%ﬁ%‘mé %ﬁld pﬂggiboml{i%@dﬂﬂ step 2. HRMS:

caled FQASyHENQ +HT, 0500503y Found (RSH[lwa1]0); 254 cHs0omen- 2- yi |
nmet hyl } met hyl am ne hydrochl ori de: Prepared according
to Exanple 3, replacing ((2R)-8- {

[(trifluoronethyl)sul forpé}tj @%

- 3, 4-di hydr o- 2H chr onen- Z- )ﬂll;arre hyl 4- met hyl benzene
{1255 84(2-ometh exyplteny ) (3264 il-d r§-2 H-t ol eme2-g Hhat eltlyy 1) a et hiytenyinke

.= 3, 4-di hydr o- 2H nmen-2- yl t hyl .
hydr&f%ﬁ‘iﬂ beﬁ%B%sé3| faﬁﬁ%prgl%andtoz, SEﬂ%rgﬁFo)r/o%henﬂ‘?Plé‘BﬁnSni ((2R)-8-
e . . e 5 . _

L D o R R X OB OAEK S YOS S e Ibenzene
sulfoqam H] +yith288.((2%8-{ [ExiflwptometiaylJsulfonyl]oxy} -3,4-dihydro-2 H-chromen-2-

S) 7 8- (:2+:5-di chl.ar ophenyl ) - - di hydro-2H chr onen- 2- .
e RN * B v Bl PRl g B i -
meth@gpherditigoiio aBanRted B, HR&MM :anicddof CZRL1M0, & HY, 284.16450; found

&(t ri.fluoronethyl)sul fonyl] oxy}

(ESL I+ o B2 H chr omen- 2-yI ) net hyl  4- net hyl benzene
sulfonate with ((2S)-8-{
[(trifluoronethyl)sulfonyl]oxy}-3,4-di hydro-2H chronen
-2- yl)met hyl 4-nethyl bdivmndsaif onate in step 2.

{ [(ZS)(-}_%%I-C{ZI%Q do;y?){ngxg%)zg%égﬁ%%[g@i'%gg-%lﬁ]?g2tsl)1;yl}fn?el'tlﬂ)glamine
hydr&cl(hi’o?)de%- (Zpdpsiegh! %9&3&@%' ) o3, 4EQddiydr o-2H %ﬁfg&%@- 2-((2R)-8-

nmet hyl } ‘et hyl am ne ydrochl oride: Prepare

{[(tri ]@mdﬁhm sulpnglexd-243lihydepRae¢hrgme-2R))geth{l  4-methylbenzene
trif] | | .£ I .
sulfore | oA S SRR S SR Lo bt chromen-2-

yhmesiyl f an@at@yWehrenec§d®had- {and  2,5-dichlorophenylboronic acid with 2,4~
. L trifluoronethyl)sulfonyl]oxy}-3, 4-di hydro-2H chronen
dimetboxyphenleragyic a&ldﬂétsrﬁpl%éﬁ%l\éﬁe ¢ for SadloalN@s + H', 314.17507; found

HC henyl boronic acid with 2, 4-

(ESL ﬁ?@ﬁﬁ?fgiﬁgﬁ&f boronic acid in step 2. HRVS: calcd for
Cl7HL7CL2NO + H+, 322.07599:; found (ESI, [MH +),
322.0775. Exanple 22
N- et hyl - | - [ (2S) - 8- phenyiXa8Ble &S hy dr o- 2H- chr onen- 2- yI ]

N-megu;,gﬁg{a%ﬁjéﬁzr-g}/)eﬁg@?Eléﬁlj-g,ﬂldih?&ﬁpmréﬁ%ﬁfzdﬁme{h%namme
hydrqchhmjde- { [Rreparéd uoroenedingl ) stal f obydrdplxy} -33, 4-replacing  ((2R)-8-
{[(trifluoromethyl)sulfonyl]oxy}-3,4-dihydro-2 H-chromen-2-yl)methyl 4-methylbenzene
sulfonate with ((25)-8-{[(trifluoromethyl)sulfonyl]oxy}-3,4-dihydro-2 H-chromen-2-
yDmethyl 4-methylbenzenesulfonate and 2,5-dichlorophenylboronic acid with 2-
methylphenylboronic acid in step 2. HRMS: caled for C1gH, NO + HY, 268.16959; found
(ESI, [M+H], 268.1712.
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di hydr o- 2H chr onmen- 2- yl ) et hyl

4- met hyl benzenesul fonate with ((2S)-8 Page 77 of 151
wODd0BA0B63116165 PCT/ US2006/ 015208 { PCT/US2006/015208

[(trifluoronethyl)sul fonyl ] oxy}

- 3, 4-di hydr o- 2H- chr onen L hyl 4-met hyl benzene
sul fonate and 2, 5-di chl g?%%'ﬁ r@,{ boronic acid with

N-meﬂh By (2339:80p¥16didC3-§1-3,4-dihfdr 02 HidRMah en-2a piethahamine
H-)l{gl\lo + H+, 252 153945&@1‘ ound ( ESI [M+H] +),
hydrogl;l,grxl]565 ng@pﬁgﬁ e gcg:O{ ing to xample = 3, Teplacing  ((2R)-8-

{[(trlﬂ[u(){og?ﬁ'ﬂf&nésaﬁgxﬁlm%ﬁzgnﬁHizlbréiro 1l (?Wéaf-’ggléar i gg‘g%r etmrll)enzene

sulfonate Exawifh e 3((26)98)4{ﬁ(mﬂ)g)rér@aﬁy})ﬁ}lfohyl]oxy} -3 4-dihydro- 2 H-chvomen-2-

shmethyl 3 anetuPeraareREHen. Bt propberelbypBEnaie ik -

pyridisebof@i@h&ah tskp(d. %@RM&* %alcd for C16HisN,O + HY, 255.14919; found (ESI,
(t rifluorometiyl)sul fonyl]oxy}-3,4-di hydro-2H chronen

[M+H]"2-2551 1488t hyl 4- met hyl benzenesul f onat e and
2, 5-di chl or ophenyl boronic acid with 2-
nmet hoxyphenyl boronic acid in step 2. HRMS: calcd for
C18H21INC2 + H+, 284 1648Qampa  (ESI, [MH +),
284. 1635. Exanmple 24 {
{[(ZS){8c@sshlgt0(pbenyldﬁsf’edﬂwﬂywﬁgnghmm3n42-ml] methyd}aming hr Bydrpchloride:

Preparg% glé?dgﬁﬁlgytlo}E@ﬁn% 3 ngé})? r%y gﬁﬁ%@l{ml‘é@?orgﬁr ?Brf)'éﬁﬂ)nyl] oxy}-3,4-
d1hydr[0§32tf2—b]ﬁﬂ_omg€m’¢ll)ﬂnyih)rlsul f oﬂyhéthﬂbyﬂzrfmlasuifonate ] with ((25)-8-
-3, 4- - -2- t - et
Griﬂé'emnzﬁ%%x% Lf?%ﬁﬁ%gré?fgﬂly roril% el s afgeﬁﬁgwy oul 1 gﬂfu ] 4-
methyﬂ?éﬁieneﬁxlfongﬂehﬁd{téb 2HERNI@ B2 forYd: ), %d?l?(fb + HY, 274.09932; found

hyl benzenesul f onate and 2, 5- d| ophenylboronlc
(ESI, [M*Hdi] WA7H.0986- di met hoxyphenyl boronic acid in st ep 2.
HRVS: cal cd for CL9H23NOG3 + H+, 314.17507; found
(ESI, [I\/H—I] +), 314.1766. Exanple 25

N- et hyI 1-[(29) - 8- (2- mpkhmprhEy| ) - 3, 4- di hydr o- 2H chr
nmet hanam ne hydrochl ori de: Prepared
{[(ZS)e%c@ei-dlc%@rpnh@Mehhydlrﬂe%ﬂacbrwgeﬁlzﬁ)msthy{}amme
bydrobihbtdel PR PR o B ERR, o ?ﬁ%ﬁa%é’”e?@m -
{[(trlﬂhofo(rﬂdthﬂ)sgﬁbwmﬁdy%ﬁ)%dih&dmylﬂf -chroyten-2-yl)methyl
2H
methy IR ARSI 1 oD KM TBOSEN EH) SO HIR b yeeo 28

chrom@xg-Q%)M%ég?y%t g%ﬁ#]ﬂén%&ﬁﬂl%%&ﬁ%@%%hff%‘)g%ﬂglgﬁlﬁ&o%m ERMRiith 2,5-

dichlofapkefyihorogedcitiinatepFaglRMS: elcdifst CWBHRGBHDMHiﬁﬂ)S 06034; found

ESI, NP A9%045208  Exanpl e 26

Example 29
{[(25)-8-(2,4-dichlorophenyl)-3,4-dihydro-2H-chromen-2-yljmethyl}amine
hydrochloride:  Prepared according to Example 11, replacing ((2R)-8-
{[(trifluoromethyl)sulfonyljoxy}-3,4-dihydro-2 H-chromen-2-yl)methyl 4-methylbenzene
sulfonate with ((25)-8-{[(trifluoromethyl)sulfonyl]oxy}-3,4-dihydro-2 H-chromen-2-
yDmethyl 4-methylbenzene sulfonate and 2-chlorophenylboronic acid with 2,4-
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N-net hyl -1 -[(2S)-8-pyridin-3-yl -3, 4-di hydro- 2H chronen
-2-yl] methanam ne hydrochl oride: Prepared according

wo eoosamd e 3, replacing ((2R)-8- { [(trifl uorpeeUukzong/015208
sul fonyl ] oxy } -3,4-dihydro-2H chronen-2-yl) et hyl

. 114- benzene .sul fona Lt h - 8-
oo BT Rga TR ety S S5 oy T 0s Polsd 25 CharlieGbBIR. b8 06034;
found(B-SIyﬂMﬂg}’%gog%rret hyl benzenesul f onat e and
- di chl or ophenyl boronic acid with 3- pyridi neboronic

aC| d in step 2. HRMS: calcd for CL6HLI8N20 + H+,

255.14919; found (ESI, i);:l\/H-}—&f 255. 1495. Exarrpl e 27
{[(2S)-8-(2-chl or ophenyl anpe I'hydr o- 2H chr onen- 2-yl ]

{[(2S)mmmhyhmrmhmnmhhmmdm-ylﬁﬁamyl}aﬂnﬁ@cnyaitdwldrme Prepared
accorfyBrp. Bginpley [ F1 GokORgY R Sl grymstyDifonyloxy) 3 4-divydro-
AR B T Sl (i @98
{[(tm(mqrpmmhubstdfmvﬂwks)}sBx,nfdmy;d@abwhraménm)nyﬂabylzH chieiBilbenzene
sulforg%wén& ge acﬁu@oéoqlgpy@@;ﬁ{l be?\@? &egﬁénfygypatrgglgg@sltnfesé%a HRMS: calcd

for CGHBINO WPt 40.13 804 (ANAGE ?
[(2S)-8- (2 5-di chforophenyl di hydro 2H- chr onen- 2-

yl] nmethyl}amn e hydrochl ori de Prepared accordi ng
to Exanple 11, repl aci nwig;%? {
[(trifluoronethyl)sulfo )‘47
{[(2S)-83-,(2|-—nthtlilty1d/llxheﬁy‘l-)-6bf on@ﬂrazﬂ-amh{wz -$timethyl}amine hydrochloride:

I b | f
e A —————
dihydf$-2 GTEheITRG: 2 p@% (hyl 4 gﬁ%ﬂh&;@ze”%uﬁﬂﬁaté’”at Sit"d  (25)-s-

2- chl or opheny ni c aC|
{[(trifiocetheth yl}@»r}(}n?p ¢-dalgyidao- lZH~G}trﬁne1i=2 yifsdMthylcal cdmbthylbenzene

i GRS 08 O f hok

+
-methoxyp enylgaoronlc acid in step 1.

HRM$ (it Br C2Z 505 B IHPT ond e484s) f&n&(ﬁsﬁgglg@g§WWi n 2-

yl] methyl} am ne ﬁydrochl ori de: accor
to Exanple 11, replacing ((2R)-8- {

[(trifluoronethyl)sulfori%l %é%
- 3, 4-di hydr o- 2H- chr onen p;i hyl 4-met hyl benzene
{[(28)s8:(Z, aneﬂmyph 4811liydr0-2H-chr0men-2-yl]methgl}amme

hvd [c g}{Iuo onet h I)sulfonyl]oxy} 3,4 H chr onen
ydro °r me I’i‘iﬂar [ retteprdinhzefe sBrrmnlst e and replacing  ((2R)-8-

e R AN o685 Tt Brrndti SRR, Do oY Bensene

sulfongigi d iwitlst ep ((2S)- BleﬂwbmdthfyDBulml-]ﬂ:ﬁﬂlZ,NCdlhydﬂtbeH-chromenQ—
yl)met%%8 Q’E tzf'lylbeggen%(sjul ona [arl\ﬁ- —cfl]orop er?ﬁbor%ﬁl%np lagldsowﬁh 2,4-
dimethoxyphenylboronic acid in step 1. HRMS: calcd for C1sH,;NO; + H', 300.15942; found
(ESL, [M+H]"), 300.1585,

Example 33
{[(2S)-8-(2-methylphenyl)-3,4-dihydro-2H-chromen-Z-yl]methyl}amine hydrochloride:
Prepared according to Example 11, replacing ((2R)-8-{[(trifluoromethyl)sulfonyl]oxy}-3,4-
dihydro-2 H-chromen-2-yl)methyl 4-methylbenzenesulfonate with (25)-8-
{[(trifluoromethyl)sulfonyl]oxy} -3,4-dihydro-2 H-chromen-2-yl)methyl 4-methylbenzene
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{[(2S) - 8-phenyl -3, 4-di hydr o- 2H chr onen- 2-yl | et hyl } am
ne hydrochl oride: Prepared according to Exanple 11,
WO 2pbatilng PCT/US2006/015208
((2R) 8 {[(tri fI uoronet hyl ) sul f onyl ] oxy} - 3, 4- di hydr o-
t hyl 4-net hyl be zeneful fonate wth

sulfor(a(cezg)d %chlprqppt:wl‘pcprgg],c@ﬁ@tm yapgth koggnig acid in step 1. HRMS:
+2 4 | b
calCdg&qllong@yg% gk&ﬁ or 6 5#%%% )acflméigv]'\?/t henzene

phenyl boronic acid in step 1. HRVS: calcd for
C16H1L7NO + H+, 240. 13829E fo%ng‘l(ESI [ MtH] +) ,
240. 1381. Exanple 31

{[(25% {zip?ﬁhn&s(ﬁ IRH s’h?ﬁmx)on?enélz 1] mediyA; Ak’ Onerhy%raéhlonde

arii né hydrochl ori de: Piepar ed accordi ng t
Prepa@daqrpp‘p ing fo Eelpﬂnabl hig replacing ((2R)-8- {[(trlﬂuoromethyl)sulfonyl]oxy} -3,4-

ainydlt-Ep o RS (el B e it @9

{[(mﬁudrémetamswohbl]éiﬁ}% 48hh}{drc[>—(2H¢Hrbmeﬁ-Qfm)rﬁWch}\lSU| fonyl ] 4-
di hydr o- 2H chronen- 2-y

meth}’élbfw}éﬁll‘f‘y“}“é@?ﬁeeﬁ@ 2§910F‘%1ﬂ1§f1)é1b91i%1023%41 %@o}smérﬁfglmm@ﬁp @cid in step

RS €U BI OO P, b P SER

[ MFH] +), 270.1485. Exanple 32 {

[(2S)-S- (2, 4-di et hoxypﬂg nt 3 4- di hydr o- 2H chr onen- 2
-yl] nethyl}am ne hydr é Prepared accordi ng

{[(ZR{ -9-(E%adPhRrdpheny B, ﬂﬂilﬁ@r&-&%ﬁlhﬁ)me{n-}yﬂmethyl}methylamme

(t rlfluoronethyl)sulfonyl oxy}
hydrochloridii:hydr o- 2H chr onen- 2-yl ) met hyl  4- net hyl benzene
sulfonate with ((2S)-8- { [(trifluoronethyl)sulfonyl]
tep oky} -8, 4nidiung diod- Z%roﬂrnoé&;@nd}cmorgbe)mmmyﬁ 0 g, 0.022 mol), 2-

e R SRS (R0 tte 2 L SCoRNE BBl
mol) h'RM%xaﬁ@kQ@) m?)) R4 SHRNGS th')""‘wassnggé@%ﬁm n#t@¢BE for 20 minutes.
(ESI, [MH +), 300. 1585.

T rans{cllghj 3(@20 ﬁﬂyl@boqyﬂim}paﬂa@ug}p ADHQ87 @ 0180t hmebewasadded and the
reactigtnmqu}rea%ﬁgg *%X %@C‘% %r' gg "hour; Pr € g%(cj)o 3 eacgl m1>8ure was then

ﬁltereﬁ(ﬂ&R)ugﬁ c{2eﬂ|_1lfd ﬁﬂaﬁﬁlﬁ@ ftl@d‘fﬁlhbt/ bél&eubvﬁtﬁrathj}loa%}at@ 4Fhe combined organic
ro- chro

ﬁltratgp_ Wélfeh?i‘ﬁ%‘hﬁ%ﬁ%% s gﬁ db“’e ad\ﬁllflﬁn of zthyl geette, then washed with 2.0 M
aqueo|g§( %/(idl‘%[hg&gl Ade a:rt% rhgg%(rilea]ter é35 (f Snn% aﬁd Faturated brine (350 mL), dried

over magnetinyl hefake [ﬁ'ﬂtei%d@d&ibncﬁntfh&ﬁ dﬁ@eﬂﬂ:ﬁﬁeﬁeﬂhﬁ&ﬁﬁre to afford a yellow
6 sul f onat.e and2c:h| rophenyl bor oni

oil. PRt I B ER PR EATT D BHiGH A COy T et ar T to Plais] acctate

in he)E%fﬁle Xé o7 %%W@‘%)Qf*’ ZW*dlaﬁ&olﬁﬁ%whe‘;@}lQ-q'l @thyl ether as a white

solid. {M@ })@Z@§2|(M D 3-yl - 3 4 d| hydr o- 2H chronen- 2-yl ] net h
yl }am ne hydrochloride: Prepared according to Exanple

Sten 2 T SRR B 200 cishlorar b iy Syt sty e (583 & 0.023 mol) in

anhydrous d1chloromethane (100 mL) at 0 °C under nitrogen was added a solution of boron

tribromide (1.0 M in dichloromethane, 27.6 mL, 0.0276 mol) dropwise over 40 minutes via a
syringe pump. The reaction mixture was then stirred at room temperature for 17 hours, then
quenched by the addition of absolute ethanol (50 mL). The mixture was stirred at room

temperature for 1.5 hours then concentrated under reduced pressure to afford a dark oil. The
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di hydr o- 2H- chronen- 2-yl ) met hyl 4-net hyl benzene

sul fonate with ((2S)-8- { [(trifluoronethyl)sulfonyl]
wW@3200p/11636%- di hydr o- 2H- chr onen- 2-yl ) net hyl 4-  PCT/US2006/015208

nethylbenzenesulfonate and 2- chlorophenylboronlc aC|d

wi th 3-pyridi neboronic aC|d in st
oil wasoisgeleidiiondt) M agueous £9 lrsghndrorlée rralu(ﬂey(Zoq mh)uan;i e resulting

millyr g S SER R Bshub el 04t Jhe seospied ey phase was

then qdo]edrtet(h‘jﬂ hmahdflgiifmmtm pH hwj nlamhddunordcﬁ cdBteprated Wydrochloric acid.

The l‘ﬁ.ﬂ,})isulg ?IHWEW‘?BWWEWW B&ras:ﬁe ﬁ}(ﬁf)actg{age 830%01118%,3&1e separated

organitP bhas@Néla Rl awith URAteA BN ‘%I?) fu?d §§tu§atecp bBRe ZU@lth) Ndried over
di oxane (130 niL) and water 3 nm) was purged W t
magnegigm o gafate (ﬁndzgomnentnat@@ under reduced pressure to afford a yellow oil.

Purlﬁi%%éf;’bydhc%l %ﬂgﬂb‘bﬁé %&gfngg%%(gb%rﬁ %@%(ﬁeg)t 3’63Ja€ot ér,}n e(thyl)acetate in

hexanii gatel A@ohe 1o 31, 50&1&0&9[ 18biph&iil-9-ol Be whied ﬁﬂld MS (EI) m/z
reaction mxture was then Tiltered through celite

238 (Ma%hl ng the filter cake with ethyl acetate. The
conbi ned organic filtrates were diluted to 500 nL by

.h ' fg t h :
S b 011 A Mo e BED SIS g oo 0
mL) wm:la@hdlpotﬁss&dnbcarh@la@é%nﬁrg) 0.0a71 edbl) ﬁﬂbwedﬂ:g'naiml Unomide (2.58

ter . and co ntrate r edu .
L, G oA BB BT S LA cooed recton
mixtubd &8 poliFeAMRt® WabR B0V ShINY tRe %gkwe@tsuaé@dig%%usgf f& P hour then
to 2% ethyl acetate in hexane gave 2.74

extracped with gthyhpestase (300 mp). phbe gaparated org@mhyxtr@qt rvms vygh@d with water

(200 moil)u%flo%?%?tgg '¥Er (éo hl'fqtf c?rie%l (gveé rﬁ 2L e su}fa-{e,rg{l%ﬁoncentrated

underetdieed plesfide G afford23ydliohy) sylrlﬁp Hﬁiﬁfﬁfl@lu By ﬂash chromatography using
dlchlgronethane (100 nmL.) at 0 C under nItTQ%® '
a solvapforradigntstd] 1ufo; o ety B‘é?rteﬁ in h¢xape gy 3¢ £.(83% ph Tlallyloxy)-2.6-

dichidb-g M- %{ﬂiﬁ@f%ﬁ%%m&%ssﬁmfftmso(ﬁ?%@ Rl rgr opwi se over 40

mnutes Vv rin e reacti'on m xture was
then stirred at roomtenperature for 17 hours, then

Step duent hwtitiop phe-gallileiy?. efichlvsoll Ut-bipbeind n(d.7 (gs 00.6204 mol) in

Th j t f 1.
any {3 Coldh 2 bt b Bl e ReabE T THY olidfy &b Thom at 190
°C foRbfdys ahdajokledi reactibRemixfas Svadlpdkedl o W@te@c@@(’} HIB1ER mixture
PCT/ US2006/ 015208 oil was dissolved in 2.0 M aqueous

stirreds gigorHshy firokd arinsles whano the( @suitlng)oﬂanwspmme@dractngwﬂh ethyl

acetatg‘(J)ldW nﬁﬁpzs gg@ glr[%?e d@%r%ﬁfé%fgsgw\é%hea v%'thehvg%k Eﬁ)tohl%f% Eu%d) Qattura'[id brine

ase wa en co

(300 ol pnidied oiveli ﬁlagd:smm Slﬁfaie imd ¢oneeratehidd uraler edduced pressure to afford a
conc ntrated hy The resul ting

chloric acid.
browry gl B ERIaEY gﬁﬁr P@awmphyww a %f&é@%tgéactl%@f&sye 4% ethyl

acetath ﬂ?héﬁﬁ@ggﬁeﬁégg } Gf %%—2”@; %Et%%rw ltff' b%%eﬁ&l £.2985 a colorless

oil. M&QE’S@SW/@&V&.I([M#H] and concentrat ed under reduced
pressure to afford a yellow oil.

Step 5: A mixture of 3-allyl-2',6'-dichloro-1,1'-biphenyl-2-ol (2.922 g, 10.47 mmol) and
bis(acetonitrile)dichloropalladium (II) (136 mg, 0.523 mmol) in anhydrous dichloromethane
was heated to reflux under nitrogen for 1 hour. The cooled reaction mixture was then

concentrated to a small volume under reduced pressure and directly pre-adsorbed onto silica
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Purification by flash chromat ography using a sol vent
gradient of 3 to 15% ethyl acetate in hexane gave

wWa2®9/1061691% of 2' 6'-dichloro-1, 1" -bi phenyl -RcDUS286/615208
white solid. M5 (EI) mz 238 (Mt-). Step 3: To a

solution of 2',6"-dichloro-1,1"-bip he%él-z ol % oqf.‘%b
gel. Ryrgiesdomby ﬁaswha%etea@pbne@ng A9 Ivisradiens ot 8&9 5oyl acetate
in he}gzﬂi'é%%@tﬁ}zl( g ég@ng of Oy @2 4ik B[ At 1183 A Miphenyl-2-ol as a

colorlessatyrupe IH]EMSedalbd) fcmﬂllsH)gCh@r 228.0pahD; SoundlEI,ddo1),6278.0262.
reaction mxture was poured into water (300 nL), the

scn ) o LA T b M L SR .
mmolg;(ﬁ)]@':lﬁ yMESy-IBSRAd - d}ﬂﬁoé@@ét@'(l 64 206, m%nﬁﬂﬁ aﬁcﬁh‘aﬂ]ﬁhﬂ%hosphme

{200 rrL% dried over magnesium sul fate an
(1.78 c dhac éntt amwaol) urideranbpdioved telperss uf t ;laf ey added dropwise

dleth})fu%og%\ﬁ‘rbg%gfépev éﬁw 'ntdL ¢ @'72 ?1981?)}31%@?% /(‘;J}’I ﬁgiftrr?% 0 rMrre:d at room

gradre ace ate I'n

tempdﬁﬁ)ﬂmﬂ?er gavheuss. Sthegred QU waf qudneled! Hyytlh6>ayld1-t18n6>f water (40 mL) and
dichloro-1,1' -biphenyl as a colorless oil. M5 (El) niz
the bl@k}@Sl‘{ mnxsure g{ngyg:l zglgopptggf %qr, %ﬁnlgp‘tes The mixture was then partitioned

e AR08 S RP g R
with wiiyr (248 nileatnd datuoatdBbrie 160md.2, drmdrcs/et hegneatund 9@ fate filtered and

concepfifigd SHEF TediS pSsirndS rALEr & VeLpT: Futioy; BORBEgiop by flash
chronfa@dgrdghy sty £l %ratdli’éht bESUbY O%QetHﬂ'a\éet%’eéS,iﬁ%%&rhfforded 2.06 g

extract ed Wt h et hy acet at e (400 nL). The organic
(85%xoff r R {2, Grudi i g iphenyl-2 i loxaptar-3-enyl 4-

meth éannes&I% n%t 5 dceogtgrlrleesg u}Zrugr M&g@kﬁf@yﬁ%@ﬁﬁ/ﬁm{ iﬂdbr own

oil. Purification by flash chronmat ography using a
Step Fol vE&nt agsddii@ntofo{2R)-2-¢{246bditklyto-3-HQ EY-piwp-1-eniig deiphenyl-2-

4.7 839 f .
yl}ox%%\éfﬁfpyl% gE‘geth%ﬁr?ZGP%mifO‘ime bi Btfny®astAl cgngedesi  anhydrous
dlchl&béthaﬂgs(iOE%LWa{f 1%31% %nﬁﬁe%'tﬁﬂeﬂmde?t ﬁft’ro%en A\zég )éHH'é'c? bRfizylidene-

-di chl oro-1, 1' - bi phenyl - 2-0l
blS(trlmclalerxwipdnb;pmmdwbhog(rathenmm 033 g)%&lhhmo@mﬂlth@raaqmon mixture

s 38552 R o e PBAEATY 3 5L 05 BRI cot

reacti6i0 GhiRthré 80dst t@ReMratéd k€ ANGSall NRIumE AN téRLEH pr@sdre and then
smal I vol ume under reduced pressure and directly

directly, prezpdserpesk anontibicasgeli Parificatien By ﬂ@ﬁh digompggraphy using a solvent

gradl%?%ql 318168 &E@U?ﬁe%@ BLRAOR, - Lf@zf *@f gﬁfqu) 8-(2.6-

sh™ chr omat using a grad
dichlo?o&e%l&-ﬂ@bhramehdt-‘ﬂ]methvlh@%rﬁiﬂl@yl’gﬁhténé&uﬂdn@ 09a%rowh foam. MS

2' .6 -] rQ-3-[(1E)-p-1-enyl]-1,1"-bi phenyl -2-0l as
(ESD@/Z%@&M%@@WW HRVB: cal cd for Cl5H12C120,
278.02652; found (El, M), 278.0262. Step 6: To a

sgl utign Qlution of 5_(2R) -8-(2,6- dlchlor [phenffl) 2H—chromen—2- gmethyl 4-
,6'-dichloro-3-[(1E)-prop-I-enyl] - bi pheny
methylbenzgenegulfanags (0.84fplg) ,1.§3Smnel) yil retxy} - Betater £ mlgbl was added to a

suspefiS 3¢ i FrYue O Ty BismBRD b RISEE B, CRLAD) and e

mixtudigieido ghhaewas €0 psi of hydrogen for 100 minutes. The reaction mixture was then

filtered through celite and the filtrate concentrated under reduced pressure to afford a brown

syrup. Purification by flash chromatography using a solvent gradient of 5 to 20% ethyl
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di et hyl azodi car boxylate (1.07 nmL, 6.77 nmol) and the
reaction mxture stirred at room tenperature for 19

whewss161@he reacti on was quenched by the addi t POIUS$006/015208
water (40 nL) and the biphasic m xture stlrred

vigorously for 5 mnutes. The m xture was
acetatgaint heppiam éffordb@t(l/@@ng doEohpf [RSe( 2469dmhlemnhﬁnﬂ)ﬁﬂr_hvdro-21{-

chrong 09 RO n% ﬁ%lg Shate RN A1 &S ﬁg g caled for
rine )? ]8&)/\%? drlﬁl%Mover

CxHyeR0eS HUHN, 263 D53 XH,; fhindt(BREJMVHHI), d6R 0858, r at ed under
reduced pressure to afford a yell ow syrup.

Step SUITSf 4 §ALHAD oby(zkb-@-y 6- &El[l@f@h&gﬂ)ap mﬁﬂwﬁirmmcrﬁ@hmagyumethyl
radi ent of to 10% eth acetate in hexane afforde
4-methylbpgnggnegudopgte 239 mg, 0.54 mmol) in anhydrous dimethyl sulfoxide (1 mL) was

ot PG L P PRI W Lod g e

mlxtwﬁhémécbfﬁ)%()sw ipa sddbed Gl Jor WQZhOE:&O THeNok4] rdzéctﬁha@lxﬁlre was then
sol ution

poure(lzp@f) bl 28 Mcﬁ%lﬁ?‘@r wdim pydrpxige ud |sawrafed brine (S0gpfh and the
e B B e B G EhAne poysed vit

rous ane
1 : 1 niy) 2.8tMrappeousespdema hydexidecad saturated) brinevd30 addeand half saturated

. b id : .
brine (BB CHED c GO ey MARORHP Y e et G coPasAs S ynger reduced
press&‘e“t@]afmi‘ﬁ"a) GInc %ﬁ%ﬁr epgific@fof byt ﬂisﬁ chitbinblog 8%’ ursﬁx%n& solvent

tenperature for 20 hours and thén heated to 5
gradiers oh8rte. S"Trmmandd saduraied angthanel pilution i dmtdoromethane gave 125 mg

(75%g%gciﬁ|%1{ ?aé @216 tcle&ré%@ &1 ;—;ogﬁi Hfglgg :2?? chfoer_l%deucfdy |§1Ireﬁ1sy ‘théthylamine
as a vhitel sblig¢.atthe prdayic W%&lsiﬂhﬁdﬂﬁﬁ&%pﬂﬁy (UgIL) @nd diedthyl @tHer (2.5 mL)

dient_of 5 to 15%eth acetate in hexane afforded
and afo]glgog of Bydrpeet chlpnidy (150 {/Qngdlethyl ether, 0.39 mL, 0.39 mmol) was added

follovgédcw EE}?@Q ?@%ﬂ)’ 2?['?& i, ‘gﬁlyébb@m;ﬁ’ﬂ fe was erec& 'Ii%lagford 118 mg

enzenesul Tt onat e Oam
(64%)110i ﬂm){g-ﬂtmﬂ%h}bkolﬁteﬁml)s 4- Ahsd)ﬂObaHmhrmien-IZ-vllmethyl}methvlamme

baroghIpFL B& ASUREStVRoRaE BoLEh FbSes Y B iy 32207599

founda &S Iher d]1p3g§b7g\1ps added to a suspen3| on of platinum
(1V) oxide (45 ng, 0.198 nmmol) in absol ute ethanol (30

nm.) and the mxture hydrogenat ed at 10 psi of
hydrogen for 100 m nute action mxture was
then filtered through :c:Eé’flnt‘% gﬁd the filtrate
{[(my—er(z,ﬁmnmme@bmgigrs 4-QihyaR0-2H-eh i én-L 1l dthyIPaminer own
rup. Purification by flash chromatography using a
hydrg Qfi: gradient of 5 to 20%ethyl Page 83 of 151 WO

Ste ?O?\ cg drgé‘%Eg%-y—?%&%élggn%f)ﬂélyl)@ﬁglﬁﬁﬁr&-ﬁ[ﬁ%&ﬂ@n-}yl]methyl 4-
methﬂb%ndﬁuﬁ@riaﬁe d]rqjaukeﬂ mpﬁmyﬁlé 33, derd8 I@@ﬁ' mg2 61664 mmol) and sodium

amdeiig'ho zgéyl | hylnh§gq%§1% Rt ﬁ}rf]lééngz;u ga 4@?)4_ geated to 75 °C

under”rﬁ’?fo iLZthQthd TiEStoolddMichtifon mﬁ@&*e%@que%&l% l9y thEQdition of

sol ufion of
water[(29 R)L)Bar(dzth@ -rdswting puspiesigr ;ﬁr&MVldotwasﬂwofoﬁ B rofnutese AF1R- mixture

was ﬂ)r{rerrrl]olf 1t1%neg 4 v&n?%%ll}aihygenzt%%ﬁ HQ gﬁ‘_p &1(')]?1 dé% lﬁﬁ)ml%a?me organic phase

separd@i€lt] @thsBe Wl th twaldt (000 mEl) vl @ﬂhfh@ec(&uﬂ: (M)O ML), dried over magnesium
tetrahydrofuran, 2.7 nL, 5.4 nmmol) and the
sulfate, filtered and concentrated under reduced pressure to afford a cream solid. Purification

by flash chromatography using a solvent gradient of 5% ethyl acetate in hexane gave 210 mg
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m xture heated to 60 Cin a sealed vial for 42 hours.
The cool ed reaction m xture was then poured into 1 :
wda2wbi1ede®d M aqueous sodi um hydr oxi de and sat uPEL/E82006/015208
brine (50 nL) and the mxture extracted with ethyl
acetate (50 nlL). The separated orgam c phase was
(95%Weafh dE2R)-8H2.61dichlorophenyd)-Bddibydre ' *

and aI f st ur at ed | br !‘A
Whltecsggd n@su(r‘ﬁ;ﬁg’g%oiﬁgel %e& um sul fate, filtered and
Step c:pncem r at sshutisddest r g2, RaRhRMSghehl)-3{4- @ﬂagldl@ 2 H-chromen-2-
| ow Sé)rup Purification by flash chronmatog

phy
yllmewl}@l%‘e 3l 8nb-028 mampR i téﬁrafwd@fﬂ@ns@@aﬁhb ﬁn@\ water (I mL) was
addedi@%nglt'ﬁ%?g% f;'lge?& ph%?dhlfﬁe' (O R nlnﬂof?é,cd?&ﬂ%ré), W%%ﬁog%ﬁg the reaction

mixtufd 6@Yd 8t fcdnd {dhpﬂﬁhtOfeOﬁh@ylhys- 3 THe dbirdwynl rsospehbioi rvasether? filtered

throué%lgellg?,tstg% |ﬁ3],tgﬁ ca I‘ggrln%lpg b&gﬁ)o?tﬁxllacﬂa}e 0| I g é{-mghepéfrﬂgged filtrates
conceﬁg’at%d ”ﬂlﬁder %@u&dsﬁ]e!ﬁu&@ Ho oe{ff(m{ d£ %@IBWC %ﬁf)' dg’u Cﬂic&hcﬁ{' by flash

i n diethyl ether,
chronfagégrantxydusing f eolsiere graiwm)of OTfhm 5%Sdmhmomg safurdted methanol solution

i i SShEIAR S 1 TP 0 B b o

chromenld-gBinBivhABLRe Y cBlofess Sy, OThe prddier was disvdld®in 2-propanol
crystalline solid. HRMS: cal cd for C17H17C12NO + H+,

(1 mi3 24 Gipgod ether G L) BBA & spiipg of hyBogrOPGTIASHL il i disghyl ether,

0517047 3l g S5, AIIRS 23D oo o el whie
precmlia}e Imtshﬁltéreamm affoly dlS@CinQO(nﬂG) oft ﬁ' [2.R)-8-& . 6-dichldrephenyl)-3.4-

dihydp o Abhchgory T pﬁymlgtezqry%ﬂ}lgmldzmp 188-

hyl ° I ate, prepared in

190 %Xﬂgﬂ'? %ﬁ ﬁ@%%%ﬁﬂﬁ%é@%& nmol ) and sodi um

HRMS8z¢alel foi E:ﬁergﬁhN%BHﬁ;rﬁﬂS)OGOM Aobydl (RIIS[M-HED J808.0603.
sul foxide (10 nL) was heated to 75 C under nitrogen
for 22 hours. The cool ed reaction m xture was quenched
by the addition of wat gy, (Iﬁg ) and the resulting
suspensi on stirred vi gorous or 5 mnutes. The

{[8- (Zmblowrpbenylaré flven-3pdadihiytdiro2¢8 cluetmee2-yHnkethy oo it e

hvd i‘g ) and water (100 nL), the organic phase

yares, OJI' ‘ed, washed with water (100 nl) and saturat ed

d , .
s 37 8, (100 b edoorl mmgnepigm, SUste
carboﬂefté 1.9 8, 6. 0§@H10®qltl'a@etoﬁé1(12fS' AES LA addy aflléf?ﬁfbmlde ﬁ4 ?4 mL, 0.054

chr omat ogr aphy using a sol vent” gradi ent 5% et
mol) askthatreadtioneikane hgateé t@ 1¢fluxgfor Baybo@4. oThelctbbleW)eactlon mixture
0
was t}{eo?(i/ 1161?}2 gt%ér& ggg tér?g}zlﬁ%?y su(sgeSn onogxtracted with dichloromethane

(2 x 508, ALYl Mie rcomBlied r@4TRE ezuaété Weiehdﬁeda@veﬁi@n eﬁumV\Jﬂl'lfafé filtered
sol i d. I\/S APPI) mz 333.1 % 8
and capispRfrateshungier feduced pressure to afiord 11.79 g (1 O%) of 1 (allvloxv) 2-bromo-4-

b AR o o chromen

t et rahydr ofuran (10 nL) and water (1 rTL) was added
Step 2;10Iﬁynéxtutmomﬁﬁ-(almlqnlyedybrphms@ﬂum@bénz&nm@ lg/ 9,018.10313 agd ethylene

1,885 t
glycol (1% mL as)h {ég at r50 %a?n Iaosgaled vial under microwave irradiation for 20

minutes. The cooled reaction mixture was then poured into 2 M aqueous sodium hydroxide

solution (150 mL) and the resulting milky suspension washed with diethyl ether (150 mL).
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m xture stirred at roomtenperature for 4 days. The
brown suspension was then filtered through celite,

wo b@ofiidis®r cake washed with ethyl acetate (50Pe/PSHNe015208
the conbined filtrates concentrated under reduced
pressure to afford a_yellow syrup. Purification by

The agpepyts pheser wanthsy raarslrfyeduter Y 1abyStbtP\aédttlogrﬁmoeeﬂntr@reddlygrochlorw

acid aéafdcﬁr./ o%g ri 5 ve @bsﬁ%&?g\gér%g%twl'e%er ('1 8o mL). The organic

extrac{t[\(ré’sR}vaﬁteGZVvﬁh diza(tbﬂ @ aphenyl) - dhddsadiratedr iorindH100 mL), dried over
chrone am ne 8 col.orl ess syrup.
magnﬁqugalfg{] a‘%agr tgeg a8 \cgyace,nﬁratg wgﬁrarﬁgpce H}'eﬁsﬁ)‘e @n:a?ford a yellow oil.
9
Purlﬁgétfb%?iy% gﬁ%}h f@ﬁroﬁl%to% 'cgghgt ér%&ggf; o Bab f g%%lqyl acetate in
hexangrgalvy 2viisg &eRexiof b{allmlv\édtrdmo Hd’kmnmhéﬁolma} a cBlhc&less oil. MS (ESI)
[ white precipitate was filtered to afford
”’/22%@%'}@32% of { [(2R) -8-(2,6-dichl orophenyl -3, 4-
di hydr o- 2H-chronen- 2-yl ] met hyl } ami ne hydrochl ori de as

Step Si Wblai ﬁ)l@tidtﬁém |allj/7186 BﬂirrrﬂLdjﬁ/E ﬂii@réb%ﬁllgl\l/é(%iﬂ% 0“@095m61) in anhydrous

(c
dlchlcmqleﬁbsmzr(@ﬂr ML) 36@. 0834, tempcrﬁqu Eandel[ I\/IBFHOEPH was  added

visecp YRR RRRIRY R WD K9-8 4:59 gl apd e siacton heprshested to
refluxyfo} 1rbetulny LA}ddamnaBbls@ydbmnﬁib)Mid}d@ropﬁtadmlﬂ (1. a g[TOXD wiol) was
brono-4-fl uoro ngnol 0. ’511 nol

added%@iggqlqﬂﬁo reflwp g ’r}orﬂeadéhtlo@a ‘53 copgle Ee@gtéq{bmlxture was
then doillgeﬁltﬂjte)d RS RUIRY Fbdswte tQ ra%}cgg bﬁﬁw@?ﬁnﬁtso i: %ﬁﬁcﬂ@n)by flash

and the reaction mxture heated to re
chrontamgr@hymg: eoioed:nt erdidnd nf 19 ot E%eethy\laecetdmem ﬂ:exmeogave 6.44 g

35 SRANS! S E 5%z 229

(IM-Hngani ¢ extracts were dried over rragneS| um sul f at e,
filtered and concentrated under reduced pressure to
afford 11.79 (100 y)-2-b

Step 4| 9 .aéebﬁ@mé oac;?éﬂp@rzr% (|1E)-wpctspy}1]nhe§012(é§7% 0.0276 mol),

tOlueI&- _S"?lfonﬁoxy ol 2 @d}‘%'ﬁt GorsberSEe %838 g9.20. 9% IHSIOI) and

trlpheayﬂdhmphyiee(rié 1zgg,yc 0B84 hyol)rix) amm)&drdsmatoda.cbnat(ZQQGnD BN0C under

seal ed ,yial ynder m.cro i rradj fo
nitrogF e eddedheo G5 i PLEL TROGirerHORs BikelCordse P e yenhycrous
toluereNt 00 ZIY ARHEO YSinSRE kitem tHY Mot d Ehrix SR éﬂriréanat (réérg tE‘ﬂi erature for
and the resulting mlky suspension washed wth diet

19 howtsh e"}}he(rgwlom_\yas quRneleddsy bf additionof 2606/ (ﬂQ@nﬂQ stirred v1gorously

015 he eous
for 5 RiPS PR R ARAT: o FuBOHTR BrBRRS IS Rk e 00 mu). e
organh%ﬁﬁ&hhs@idp@rat@i@ wdslfbﬁd)viﬂhﬂlafeﬁgyk 5006hI0] And SUERRADAN (400 mL),
extracted with diethyl ether (150 nL). The organic

dried Gy RGeS S 1HHRch kb eIt Bl TEJucaf pressire 1o aford

u 0] r 0
sl PR 00 P U TODEIACY 2 o 100 iy
acetatpr essegate0 gdvieor t2.41 yel | @6%0i | of RY Qrb‘rcmatélr fhitorby6-[(1 E)-prop-1-

| ash.chromat ogr aphy. usin sol vent di e of 0to
MMMM&;%}%bemen %ul?onate as a co or ess cr>11& HRMS: calcd for

CaoHyoBrFO4S + NH,", 472.05879; found (ESL, [M+NH,]* ), 472.0581.

Step 5: To a solution of 2-{2-bromo-4-fluoro-6-[(1E)-prop-1-enyl]phenoxy}but-3-enyl 4-
methylbenzenesulfonate (10.95 g, 0.024 mol) in dry dichloromethane (300 mL) at room
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hexane gave 2.07 g (69% of
2-al l yl - 6-brono-4-fl uorophenol as a colorless oil. M
w@ EBb)ie1sd | z 229.0 ([MH'). Step 3: To a sol up¢DOSWN6/015208
2-al |yl -6-brono-4-fluorophenol (7.14 g, 0.0309 nol) in
anhydrous di chl oronet hane (100 nlL) at room )
tempearaiiser at ur @nderder ni tittngen was aweed added benzylidene-

bls(trlg%éﬁ?&g rpg{cy éﬂlﬁér)gl)cgjto?%h&)m 1 kfa% gn? Jn%mo(lf) gdlfxre]aa}onlmlxture

stirred @Ufoonﬂtbi*mﬂelrﬁﬁ@ fob ISSc(agrg eﬂlhﬂl residtiod) dixelit G?Ve&mibli adhdentrated under
added and heating to

reducs%cisplfeasm% B ﬁrﬁalé MOlﬂl&e ailda@dlapféy Bivadserbes ontprialicioesi.c Burification by
R S8 LORAI 15 Py BUBDCONE R ILBSLAARE i FElRE e 0
(96%)‘ b € B-brarho-6Onfiitava2a&pthromsn-Aeyl inasthylv émethylbelizendsutfondle tas a grey

lid 2% et hyl acetate in hexane gave 6.44 g (90% of
S014-2_br onmp- 4-f | uor 0- 6- [ ( 1E) - prop- 1- enyl ] phenol as a white
solid. M5 (ESI) mz 229 ([MH-). Step 4: To a
HRMS 0¢diéd R CfH4BrFO,S + NH,", 430.01184; found (ESL, [ M+NH4]3 430 0116.
2- brono-4-fl uoro-6-[(1E)-prop-1I- enyl]pheno 7

0.0276 nol), toluene-4-sulfonic acid

Step 6. fryaliiey o8 (§-brreargtilueze-¢ - c(hgoraergZ Yoneesed 4npethyhgazenesulfonate
(500 1 09T BISFNA CHRI2 8 R0 B0 BTN B con o
mg) andlthd mdxturef h}dir@elnyﬂedaz 'O'ﬁllpSJaasﬂalwdyd)mefo( @.ho2r.g The nlikBke was then

N e T o NN T,
semi- §c9ifd BRifletibS by hgh Elﬁéﬁﬁio%fhpﬁ?%sﬁh ea%'i‘\%t gyadie'ﬁ? o¥ 5 to 25% ethyl

addi tion of water irr dwgor
acetatm inukexenargdve hied8r e@u(‘ﬂ%ﬂgﬁl pramefefhrod Aedihydio Hd-chromen—2-
d| thyl eth 300 organi ¢ phase was
Do} Egg bt R p el S‘Zlé“ex 500 ml), and
saturated brine (400 rTL) dri ed over magnesi um
HRMSwal@t for CfiHtByFEXS &rief,@l@ﬂ.@em.’r; Foed @SUgM-+IEdy aed.0004.
pressure to afford a yellow oil. Purification by

Sten_Zhog dphgi SOHEGE e R i Brogaad-dbyde 2 thmendtvmethyl -
methﬁbeﬁ%e&%ﬁ’l@&laﬁ (.99 3g3 @7555( ;n@lol ra‘ﬁg 3 thloro henylboromc acid (249 mg,

enyl | phenoxy} but - 3- enyl hyl benzen fonate as a
1.589 garh |neslsoxan¢ (9 mLRVES adéws@l sélgtion @Q@bﬂ@nﬁ@d&omate (329 mg, 2.38

mmolgHH-4 ater g D 3[(7)9%1%{ gtlf'md t%rsel pul[gNHNH%lll %t‘roéé?lzforsﬁ)lmmutef Trans-

dlchloioﬂlé’(ﬁb-bqwlﬂfrofs H6¢)BalGrdivnd BT 03 p@ﬁgmmmﬁa{mwhb laade’ﬂ and the
enyl, 4- neth enzenesul fonate (10 nol )

reactiof 9111&1%% |hsat65rét> hafex (fgod Srhgurgt Fhso ﬁ@olﬂbg@acgen dfllxllﬁi was then

pamnXRer%é?\gléér}v\gilﬁg%fg&g gen% %%ﬁ@%/{ ahﬁgg{g rsgalﬂ{neh}%ﬂg)?lde (100 mL).

The otgas(ctlayarymscshpafyﬂeﬂhwsshhd e fhovater (00 mull &l dararftdd Bring (100 mL),
). and eact| m xture q%F:rred at room

dried 9&%@%&6&1&1@ Pt 5l anpheomcsaEts b Hndt (PR B SERgR alford o
yellov@ @ﬁ%ﬁ ntpaiRdtsnds rﬂasﬁ it n@‘ﬁﬁ?s Pglﬁ%tao o?ve?l’ff%h{dléﬁ‘e l#%Bt0 20%

directly pre-adsorbe
ethyl mtatef incleexamgdye 2581 rag K7 1Chy Qﬁ‘tahmm-éfslulzfonnsmnnﬂ &(Z-ohlvmnrphenyl)-6-

ﬂuorogch?(gﬁla?l{l& v‘fmet%vf esteef%g/a%gpo)ﬁessas%frt at ﬁs (ESBGX/a Ql%4 %NENIQL;]EP)

Step 8: A solution of toluene-4-sulfonic acid 8-(2-chloro-phenyl)-6-fluoro-chroman-2-
ylmethyl ester (253 mg, 0.566 mmol) and sodium azide (147 mg, 2.264 mmol) in anhydrous
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(9699 of (8-brono-6-fluoro-2H chroinen-2-yl)nethyl

4- met hyl benzenesul fonate as a grey solid. HRVS: cal cd
WO 0061668 4Br FO4S +NHA+, 430. 01184; found ( ESIPCT/US2006/015208

[ MMNH4] +) , 430.0116. Step 6: A solution of

f§18 br onp- 6-f | uor o- 2H- chr onen- 2-yl ) net hyl
dime yhmlﬁyu@eﬁz@héguﬁsf@ﬁ‘@deto 7(03&) unger 0trpgemfas| 20 heurs. The cooled

.absaol ut e et han S 5% s
reacif WS ARPhea P e T ioh Br BE4e i pER pEli® g pponsion
stlne@ﬁlgby&fsggﬁﬂ Tfoofinkitd¥0 UThe hitguse Wéwﬂ@n\mﬁtlttoﬁh@ﬁl bedeeh%ﬂ@ﬂ acetate
hro}é(gh celite and the filtrate concentrated und

(100 mgq aedwaisr 600 mb ) the awrgﬁ@p @hase ggparated swaghed lethdwater (100 mL) and
y r
s LA G dhEShe HORBAIEIANI, (PIA B SRl e
reduced) pfeb96se mf afford 170 mg (95%) of 2-azidomethyl-8-( 2—chloro-phenv1) 6-fluoro-
brqinﬁ) 6- fl uor o- 3, 4- di hydr o- 2H chr onmen- 2- yl ) net hyl
BeAZ8Resul fonate as a white solid. HRVS: calcd
for CL7HL6Br FO4S + H+, 415.00095; found (ESI, [ MtH] +),

Ste 915TQOQ‘§olu§bﬁpof72-a%—i@oﬁieﬁlgl GI(QQHIO% henyl) -6~ ﬂuoro chrorrrllan (170 mg,
yl

br onp- 6-fl uor o- 3 dro-2 rorren 2-y
0.5354mmpd} Hyltﬁéﬁhléli@@@@nf(é nale a@d w&elg (O 0. m% Wmoaqdednpblymer -bound

trlpheé?flg)m)sgﬁl?r%h@ %ygn%) @nb&agm gl (gs()(?;l %Jtmn%)n a%c}l tlbe {eggtéc?%%ﬂlxture stirred at

room C&tfipanateio 32%dngs. "Zhe38rovmmis erstonadthef Jilteted @Rshgh Relite, the
mxtu@g@ ed with nitro or 20 m nutes. Trans-
filter ggkeneshebivd %&?thYI@CFTéFeyQ% #ﬂ%@y sambisd fHirptes popcgntrgted under

reducﬁ%gre@sa.@g’ga %ﬁf&%v %\g}ﬁ dTﬁQgro%! & wa @gsg)l\%'?i 1@2(%11%{)8101 (1 mL)

to r ours € C00 react
and diwithtl lﬂtkerv(,@snlthanﬂ a palutidh o ﬁ\ydirogelt mlendel(hQIMane:hahﬁl ether, 0.51

mL, Oﬁh mg}n(%?aqfﬁgg ﬁ(ﬁl};&z M@ la{lgegglarpgg eEH ﬁ]éxg)“ de écggléq,te Zivas filtered

to affck@011%) m%nCt6$%? Ubﬁt ﬁ g-( @fchf(‘)?o&é%)-mﬂuoro-@rél @ﬂv@x‘éeZH-chromen 2-

magnesi um sul f af e, [tTered and concentrated under
yl]methyl saine rkwdmh}oemdﬁ cﬁSa@ fuhitg solidy SIRMA: pkedpfor Ci6HisCIFNO + H',

t rmt ography using a sol vent

292. Og@d&%’ﬁ]{% (Esi]é%ﬁ]zg?ﬁz 6?(?1 acetate in hexane gave 253
nmg (719 of tol uene-4- s%fomlc gm d 8- (2-chl oro-phen

Iy) 6- fluoro-chroman- 2- 9 ester as a colorless

1- [(ZE)VG-ﬂﬂord\lﬁ(Q@thoﬁlﬂ]eﬁ@% 3(,4 WiVt b-2H-6 @ &-2 AR A Afine

of tol uene-4-sul fonic acid
hydr@hlarides| or o- phenyl) 6-fl uoro chroman-2- yl methyl ester

2 ' 147 2
S L25 yl0 SB SUE EL  B emne .
step 4RGH Q??%?gb&&ﬁ&g)-wlﬁmftew;kulﬁmy él‘).(c;l2 g&lﬁfﬁﬁ)xmﬁu_ﬁ?aéhyl ester (7 07 g,
ed to under nitrogen for ours. The cool
0.028 P@j}:ﬁfido‘ﬁlphmlﬁwpma% Q14 op h@alat}/émqs(Sl?Hl%@%ﬂe} at room
tempekat@reMhvhs aagg d I?l?etf(i))ﬁsé‘ioﬁ &%o%#ﬁ%eEfV QL Blday @%l nthen the reaction

vi gor ousl m nut es Xt ure was
mixtupgastiriediab neuh benpeesnredbhy? hawet The rea@ﬂﬁlﬁwak)lumﬁed/\hy e addition

0 the o anlc h se arated washe
of wigty B0y Aoy SLAEOreAa Sapiiode g 6B RES ik Pl suspension
extrac@de\rvlt ériénBhidHdeat 60 nill)! tree %‘flgeﬁ'ﬁh(;%lﬁh‘?sé‘ %@tség&(rﬁgd washed with
under reduced pressure to afford 1

water 42 g7 il 0@ mdt )k yhd 8a1(uza,t@<h bono (Hemp))) dged bwr aphydrous sodium sulfate,

filtered and concentrated under reduced pressure to afford a yellow oil. Purification by flash

chromatography using a solvent gradient of 0 to 20% ethyl acetate in hexane gave 7.26 g
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chroman a colorless syrup. Step 9: To a solution of
2-azi donet hyl - 8- (2- chl or o- phenyl ) - 6-f | uor o- chr oman
W@ 2000/10365 0.535 mmol ) in tetrahydrofuran (5 mQT/E81906/015208
water (0.5 nmL) was added pol ymer-bound
tri phenyl phosphine (-3 mmol /g, 0.535 g, 1.605 nmol)
(82%hnd t led reac(R)o%[%bmn«#ﬂuot&@éwtoml -enybphenoxytbnt-dranyb  4-

L R

Step acetat g s()ﬁﬁ)loﬁi-df W{ﬂbrmﬂm% Gl(bﬁoﬁoalt-é@fl)phenoxy]but-’a’ enyl 4-

concentrated under reduced pressure to af

methyfeqnzengsuljonate (TRe rOalk malhdn dirxébvhl@@mqﬁlazwm%aanbb at room
d m_
a3, U ST o4 b pa L AL pnosine-

dichlddornthenivmt J2.6gd2a rﬁmbl) ane thehex@ioa rﬁmmt)stlrrérmet memubmpﬁgture for

whi t recipitate was fjltered to afford_ 11 679
18 hobqf %hg reaction rr?ixture was tken concentrated under reduce% ggssure t(/)() a small

Volun{eSa]n(i%i'u%Bﬂl bﬁ%@%’ea oﬁt‘ofsjllwaréﬁ 3p i fillafya by RSk Eﬁ}()ﬂﬁ?d%éﬁ)hy using

hyl}am ne hydrochl oride as a white solid
a solvent] grddlﬁmrofdmmﬂhmeeta%& in h&xage 8@oR7 of (300%) CEQR)-(8-bromo-6-

B dtlbenzchestdfonats a5 a ey, sptisk Bdochr §206.6 °
(c 1%@%&11%1?1)11'11\4 Zjﬂmmﬁ%/zhxﬁb?ﬁmﬂmﬁ Step 1: To a

sol ution of bronmo-"4-fl uoro- 6- (prop-1-enyl)phenol,

prepar ef, i n, Exappl g 34f (R )bt 6 Fro- H%?o b Atk thyl-4-
Step P4 di PR Sl S i ek

t ol uene-4-s oni ¢ aci
methy(ll?anﬁé’negulfomteowmg,l 0.9Ancn o) iapd enyéthlmqﬁxbnyiboxbﬂﬁb ®2 (.44 g, 2.9

043 | d
mmol? e%&l%”i%a% (1 d ou%gﬁwot%sﬁwm c%%ralvﬁss% g{bé%  72-4 mmol),
dichlodbis(®i Qéltgly'liﬂio);pﬁlﬁéﬁaﬁaﬂ%rﬁ €Ay E2301ﬁ% 0T0%S Wifolphhd Wakr @ mL). The

room tenpérature for 19 hours e reacti on was
reactl@fu gnxﬁuemlvv@y heated deldéfiuxofor Zohowrat éfhe( diedntcpetiant inixtet was then

purRRYBLY o a3l YOS DT B9 smgce 100 )
The ofahic Hj?@ vodsgRparbtephasdicd@sthsefss ane dnl WarhRtiried Brine (100 mL),
wat er x 100 _nm.), and saturated brine (100 ni),

dried &WP%&nWé?uSamfywmoﬂéfa&adﬁlm% @rl# aﬁoescentlfaatth upéay fgduced pressure.
Purlﬁga‘?{&ﬁecg; &E&ﬁ%%@ﬁf WS ap§ dtlé?it EfOo{odZ(f%yeﬁ{}Jl QWtate in
ol |. Pur sing a

i cation "as orap
hexans ghveeh#6 gr(a(d{)%mf (@- 6Qﬂmcnro-ﬁkg(%mttﬂwkvﬂeﬁvlwé{-a:lﬁoinenansd)methyl 4-

et bl S s s E WO

(R)-2-[ 2-brono-4-fluoro-6-(prop-1-enyl)phenoxy] but-3-e

gyl A somidoyl benzgreawbbm ﬁe%xﬁgr}féﬁmrzmélﬁomeh 2-WBnethyl 4-
ES) mz 472. 1 ([ MENH4] +) sol ution of

methy pzenepitnatm®-46 g, LA mospl) mrab@olluteeﬁkxmoé) e @d@ﬁd)@tpl@relm Iv)

oiae 3 ] DA RSRESOTDLERAEN 3500, 80y By S0 APBbl. P i

was thmd'ﬁfereni thraghresanddhkeflltrate concentrated under reduced pressure to afford
benzyl i gne bls(trlcyclohexylphosphlne

a whitg; SflisP utveiicaiiay by dlagh claroalaﬁﬁﬁémhmw& Asolerk giadignt of 5 to
25% MoitlyHr €actlatd " 6 hexaRO™M JLEPEHADUTE T@6%) of  (R)-6-fluoro-8-(2-

methoxyphenyl)chroman-2-yl)methyl 4-methylbenzenesulfonate as a colorless oil. MS
(APPI) m/z 443 ((M+H].

Step 5. A solution of (R)-6-fluoro-8-(2-methoxyphenyl)chroman-2-yl)methyl 4-

methvlbenzenesulfonate (400 mg, 0.90 mmol) and sodium azide (290 mg, 4.5 mmol) in
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18 hours. The reaction m xture was then concentrated
under reduced pressure to a small volune and directly
w@e@eatdes bed onto silica gel. Purification byP¢T/aS1906/015208
chromat ography using a solvent gradient of 5 to 30%
et hyl acetate in hexane gave 6.7 g (100% of
anhyc(rﬁ)sr D84 (2hal§- was heated to 70 °C under nitrogen for 20 hours. The cooled

reactlg% méxtg.]:ez%écgqepg?e%ibi{ %le) 101¥ ng(é{m 'ﬂ)yreg‘f S ul tgt%as%uﬁpensmn
stlrred\/b@d}ousl‘ﬁfo(r 59) miufesd 3PhOmbttsNe then PafRioded _Betv@een ethyl acetate

solutio

(100 pR) alqdawmeé ferDenL) wls ergaric phassrieparated) washed yithawater (100 mL) and
s TR REE0NE SR8 ol <ORL) GBEY sp cononra

underdtducad @re(sﬂlﬁe mommstogﬁgeﬂ Wik t0e3®@h Wiyt aENB dh BeXdeSafferded 0.21

2.4 |chlorob|str| otoI | phosphi ne) pal | adi um
g (74%,)@ netzd)-Grh (o- h2rmethos - : phr as a colorless oil.

MS (ABBS b/ was heated to reflux for 2 hours. The
( g@? dp 3@“0 e)m xture was then partitioned between
ethyl acetate (100 nl) and 2.0 M aqueous sodi um
Step 6y choaisdb:tlpmoﬂ (R)R2- (aziﬂhmednvbeﬁaﬂuomﬁf@r rrmldmwﬁmybtchcbman (210

hed at ur at e e 00
me, W )edn %trahgﬁﬁ\%‘?{suél me8g % eé ( tréﬁ)edwas added
trlpheﬂﬂ@hﬁs@)hﬁﬁftg nated, mﬁﬁfol)ra@lduﬁeﬁba@mﬁﬁmﬁre stﬂéﬂ'af koot l:e%berature
flash chromat ogra?hhé‘lusn ng a sol vent gradient of

for 24 gowe%@trwmogt,@@hﬁtve %emeﬂvén@lameetbylmae@yl(em@bfborldﬁ plus 1%
NH“q(I_B) - % % enze Te 'h-" i ] ‘tC omen-2-
yl]meﬂﬁﬁhmnﬂezastolﬂrle(s[s MAH] ’Fl)e 01Bfwis dAs«SlOédUin eﬂhybﬁcetate and made into its

ol A o SR S 5 AR o
ogb t I ds
G T R L TR

MeOHr 18 hour The m xture was then filtered through
celite and the filtrate concentrated under reduced
Elemq@lmeﬁmﬁsm @AFAQFNO,a Hli-t0e3 Bgmi - sol i d. Purification
ash chromat ography using a solvent gradient of 5
TheorVoC é%‘%eﬁh L0 aWe‘?&fe i n hexane gave 0.40 g (86% of
I nmet hoxyphenyl ) chr oman- 2- yl ) net hyl
Found% é%ﬂ lkf;{é)r?(z)‘rgglegé onate as a colorless oil. M
(APPI) inlz 443 ([MtH]). Step 5: A solution of
(R)-6-fl uoro-8-(2-net hoxyphenyl)chroman-2-yl) net hyl 4-
nmet hvl benzenesul f onat e (400 rrg 0.90 mmol ) and sodi um
azide (290 ng, 4.5 mol )g age 89 of 151 WD
2006/ 116165 PCT/ US2006/ 01526)8 anhydrous DVF (20 nl)
{[(ZR)AMZﬁbhlreplh«myl)?@ﬂ@omaérdlhydma@ﬁ rehiromeR2- }'it]!!leﬁnyl}'fﬁﬁhylamme

ac m xt yr.e vvas uen d!bé E& dd|t|2 ]}
hydroc Ol‘l ér %ge m%é -Q- =3.4-d % methvl

-metl_v_ly_gﬂ{z@ﬂédulfoﬁa)é Iﬁk@paﬁémﬂi Egamplf187,9t 81 Rad\@iSsdlV&INin acetonitrile and
partiti oned bet ween et hyl acetate (100 nL) and water

the reﬁlﬂb@g gelption prje@ed)antoca SHpeyeriienp Fluid Lchromaiogeaphyiingirument. The

s OV SORLAH R R
Colunoo nQEfilt (Fla& 2 850mm)
Mobile Phase: 20% ethanol / 80% CO,

Column Temperature: 35 °C

Flow Rate: 2 mL / minute

Page 90 of 151



under reduced pressure. Chromatography with 0-20%
ethyl acetate in hexanes afforded 0.21 g (74% of

w@ Ros21q1exi donet hyl ) - 6- f | uor o- 8- ( 2- met hoxyphenpti/usionems208
an as a colorless oil. M (APPI) mz 313 ([ MH +).

P B nlf a solution of
Wavele?g ﬁ(éam donet hyl ) - 6-f | uor o- 8- ( 2- net hoxyhenyl) chrom
[(2R)-8abr0oin 3 KD fludig: 34}dﬂde1ﬁH§chrq1m@w metiryd f zengyulfona
Jwater. (0.5 nl) was ai%(? henyl phosph| ne (0.21 g,
(982/‘03@9“%1‘53’&%68)9’??@1? &t AP xture stirred at room
MS (Egnzmﬁgﬁfgﬂmﬂﬁ r 24 hours. Chromatography with 0-10%
a

nol “in ethyl nethylene chloride plus 1% NHAOH
[(2.5)-8 & pfefuoro-3.4-dihydro-2 H-chromen-2-yl|methyl 4-methylbenzenesulfonate

ono B HRPEIE Y o5 & o recnon

orless oil. was

25 dissolc\ed ol o7 /&ﬁIyIDmse VI8 (BRD nvade 5i(INeH[ 'S
[odo ydrcgdghl ori degsal t g ( g as (MMI yg solid

Step usi @y excess et I‘ﬁﬁ(ﬁéhﬁ (ﬂ;ﬁhlg%@?hem’lb'@ -fqrer3,4ihy Y@L@Ozfécmomen‘z'

eSS oy e g ) B, o

(2R)-8t qgtnﬁh&idhf’aﬁmgulgbﬁl]doxg}c 3, 4g|gﬁydromhi5omeﬁ, -2-§DnR iyl H 4-
methylbsagegs @J.lggla{e Wltho[l(JZr}Q) 8-bromo-6-fluoro- 3 4~ dlhydro-ZH-&romen-Z-yl]methyl

| Qr0 d ronic
e
ac1d1n|§ap@n1\/ts (mpmmﬁ%e({mm)o-s,4-di hvdr o- 2H chr omen- 2- yl
met hyl  4-net hyl benzenesul fonate, prepared in Exanple
37, step 6 was dissolved in acetonitrile and the
resul ting solution injegtfnpreapo a Supercritical Fluid

Chr omat ogr aphy i nstrunent. The baseline resol ved
{[2R)-8r2s5-dichioreplenyd)- @ﬂMbHeﬁédﬂleﬁWZHH@r@mﬁuﬂtl ons

e, I Bl S 0Tl g (2

8-{ [(triffuersnidhd)sulfo ]dxymmaﬁym&mmenlml)mmoe/ 116165  4-
PCT/ US2006/ 015208 \Wavel engt h; rg]
methylperprnesglippaspowish fl](%{@r% pmo-6- ﬂuoro-3 4-dihydro-2 H-chromen-2-ylmethyl

_methiﬁgeh?%‘g ‘ggoﬁlglfg ﬁg;s% onat @ﬁl}(‘%}’i‘éﬁo Pélﬁarxt | oneri c excess)

was isolated as peak 1. M5 (ESI) mz 415 ([ MtH| +).
[ (2S)- 8- brono-6-fl uoro-
4- di hydr o- 2H chr omen- 2- %‘?‘Hﬁl"h‘vl
{[(ZR)%QELHMhRﬁG ﬁé}ﬁ»‘wk-ftﬁ'a%-m 4§02 AL IRAEL- C excess)

I sol ated as
yljmethyl}methylamine hydrochlorlde Prepared according to Example 3, replacing ((2R)-
8-{[(trifluoromethyl)sulfonyljoxy}-3,4-dihydro-2 H-chromen-2-yl)methyl 4-

methylbenzenesulfonate with [(2R)-8-bromo-6-fluoro-3,4-dihydro-2/-chromen-2-yljmethyl

4-methylbenzenesulfonate and 2,5-dichlorophenylboronic acid with 2,4-
dichlorophenylboronic acid in step 2. MS (ESI) m/z 340 (IM+H].

Example 42
{[(2R)-6-fluoro-8-phenyl-3,4-dihydro-2 H-chromen-2-yljmethyljmethylamine
hydrochloride:  Prepared  according to  Example 3, replacing  ((2R)-8-
{[(trifluoromethyl)sulfonyl]oxy}-3,4-dihydro-2 H-chromen-2-yl)methyl 4-methylbenzene
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[a] D25 = +25 (¢ = 0.0107 g/, DVSO); Ms (ESI) mz 415
([ MtH] +). Step 2: {

WO ¢@R)i1@63 2- chl or ophenyl ) - 6-f | uor o- 3, 4- di hydr oPQHUSIWEMS208
en-2- yl ] methyl } met hyl ai ni ne hydr ochl ori de was

prepared according to Exanp lacing ((2R) {
sulforfage r i f withr one[(w+8rbn@mooﬁrﬂupt@x§/}l @hﬁ@ﬁz%dmmgwmhmtbﬂ 4-

et TR S50 FRLIMIBSREARS SN 000 Bobdhorgrs e n s
2. MSYHST) A4mepigivbezenesul f onat e and
2, 5-di chl or ophenyl boronic acid with

2- chl orophenyl boronic acid in step 2. M5 (ESI) mz

306 ([ MtH] +). Exanple 4 |’] 8-(2,5-d ichloroph
enyl ) - 6f|uor034d|hy3%o B%rom&*n 2-

{[(2R)l-5]ﬂmirh-38|-(}2nntaﬂ§yll[ﬂmnlyl) 3)4/-dihmhb{ﬁH-dbrmﬂlﬁD€yﬂ]mbthyl}methylamlne

hydr([csli qridq: uor%ﬁ%ﬁrﬁ | )Igg?q?;gwr%e]p ltg)(ily} xangpzle ,_ replacmg ((2R)-8-
{[(trlﬂlﬁ)rémgt'h?b}ﬂﬂﬁ)hﬁ]bﬁr}t? m%ﬁ'h}%l'rwzmﬁ&ﬁlen 4=-y)methyl 4-methylbenzene

| benzenesul fonate Wit
Sulfor{a(ez R) - ®ithr ond €848~ bmnm-@rﬂmom-hfr@hydmﬁéIWGmnn-z wietkyl  4-

methyg%dlz?ltelwnﬁﬁqg | %Eg ﬁ,g?dz&ljﬁro? enylbo?omct: ea%ldz w1{\{15 2~ metlh)ylprﬁénylboromc
acid ih 61@Rp: Bﬂ@sz})wzcz%q%m E*r)yl) 6-fl uoro-3, 4-di hydro-2H-c

hr onen- 2- yl | net hyl yl am ne hydrochl ori de:
Prepared according to Exanple 3, replacing ((2R)- 8- f

[(trifluoronethyl)sul fori%‘!a]n,r
- 3, 4-di hydr o- 2H chr onen quet hyl 4-
{{R)veifluolrbSrpyatidiaed- j'bih,atdéhyﬂﬁokTZH—chromen-Z-yl]methyl}methylamine
hydr%&xf hde o ST o ST PBnae aiample 3 Teplatind " (2R)-8-
(trlf?uo'i_’OrgétﬁW)éiﬂf?)BPﬁMgb?ﬁ%‘iﬁﬁlr@QHch%ﬁlQn 3. }f\f)’énet}éyl 4- methallbenzene

| orophenyl b nic acid i n st nmz 3
sulfon@feivi-H| with Ex;{@jil)fs B2 mjo-§- @25&)0—354fd1hydro 2H—chromen 2-yl]methyl 4-

AR By BB K, S b i

step 2 S8) sz 2eRiMeHTy. ((2R-8- { |
(trifluoronethyl)sulfonyl]oxy}
3 4-di hydr o- 2H-chronen- 2-yl ) met hyl 4-net hyl benzene
Page 91 of 151 WD 2006/ %x%ﬁﬁﬁe RET/ US2006/ 015208
sul fonate with
{{2R)-8-ARchBrrbplvenyd)66-{lud £6-3; 4§dmydrdqyﬂgarr8h+eﬁmﬂ}maﬂ@fl},ahﬂiﬁet
onate an

| b
hydr‘fxg’réﬂ"chl &Féﬁﬂﬁ%ﬂ;ﬁg‘gﬁ’%% ad? d wxemPphenyl-borispieeingci d(28)-8-
L I
(PP ISR sl T2 S DA o
sulfongfe- 2- ywith met Iﬁ@R})f&bmmoaﬁrﬂnero-hyﬂﬂnlqmlm-aﬂrcdmomal-égd}mﬂhyl 4-

meth °e?1?%r?e'ﬁ@%%?&w%"fs ¥ G e s D

, 4-di hydr o- 2H chronmen- 2-yl ) met hyl 4- net hyl benzene
Example 46
{[(2R)-8-(2,5-dichlorophenyl)-6-fluoro-3,4-dihydro-2 H-chromen-2-yljmethyl}amine
hydrochloride:  Prepared according to  Example 11, replacing ((2R)-8-
{[(trifluoromethyl)sulfonyl]oxy}-3,4-dihydro-2 H-chromen-2-yl)methyl 4-methylbenzene
sulfonate with [(2R)-8-bromo-6-fluoro-3,4-dihydro-2 H-chromen-2-ylJmethyl 4-
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sul fonate with

[ (2R) - 8- br ono- 6-f 1 uor o- 3, 4- di hydr o- 2H chr onen- 2-yl ] net
whiloeA4i61n®et hyl benzenesul f onat e and PCT/US2006/015208

2, 5-di chl or ophenyl boronic acid wth

2- met hyl enylboronlc acid in step 2 L
methyibazenqoniipnate andadyphtoraphepylboronic acid w1th 2 5 d1c lorophenylboromc

) +3- Yyl - 3, 4-di hydr o- 2H chr onen- 2
amdl{lg\%]gl @{S{K}ﬁﬁ%/% (LMdrHl) hydr ochl ori de: Prepared
according to Exanple 3, replacing ((2R)-8- {

[(trifluoromethyl) sulfaqnyl] gé%(y }
- 3, 4-di hydr o- 2H chr onen- 112“\}!‘1) hyl 4-met hyl benzene

{IeR -?-2(5 Q‘\ﬁkﬁlo%%ﬂkgyp 6ui(;hrlgr0§3 z-th%dré)-ZH fﬁ! ?%-2- r%]lgethpr]}amtine
hydrm}.bllordde nethydeechzeaemndlhgnatte arEkample replacing  ((2R)-8-
RS S Bt S Pt 8 ern

sulforfatd ( 2RWitB- ( 2{cIR)W-BRkh0-6-fluoro-3,4- d1hydro-2H—chromen-2-yl]methyl 4-
en I)-6f|uoro 4- di hydr o- 2Hchr amen 2-yl]

meth;dlpﬁn@eneshlfma& Hangr peblorgphepaiberpnic @oidd ity L- @Khlnp}péaenylboronlc
aCldl%)%‘l?}%)rl:e%l’SZ@cﬁTﬂmp () H\% F‘ﬁ& (trifluoroinethyl)sul fonyl]

imen- 2-yl ) net hyl
4- met hyI benzene sulfonate with
[ (2R) - 8- br ono- 6- f | uor o- 3, 4- di hydr o- 2H chr onen- 2-yl ] net
hyl 4- mst hyl benzenesul f@?‘i‘a‘il@el“ﬁ step 1. M5 (ESI) tolz

(ICREGIor kS itk > 0 Bt S romepy ylbmethofaping o, fdppebloride:
Prepatedoansordngy td Emp}pl }l asplacieg ((ARIFSedriflubshenetidmaHord]oxy}-3,4-

dihydfo(-?&r ﬁ%{%‘g%gé’ﬁxﬁm? fl-fxrtﬁ%l? ngg%sﬂl%ona(te vzrlth [(éR) 8-bromo-6-fluoro-
3,4-dihPdré=2H- Bh&@hfén%l@ﬁé@ﬁ?ﬂ rdetitl IbERichYdul fnave i | RENERPRenylboronic

sul fonate with
acid vyittoenglbrogitpacid i gielr b- 3, 4- di hydr o- 2H chr onen- 2-y| |

Eggﬁ WI - +92 of 151 WD 2006/ 116165
M8 ( %0@%%@2)08 nmet hyl benzenesul f onat e and
2- chl orophenyl boronic acid with

2, 5-di chl orophenyl boronic acid in step 1. M5 (ESI)
mz 326 ([ M+H +). ExanplExample 49

(R AR ) i i
hydracbbaiddi ng Prepafocanpheotding r epd acExgmple2R) 1 8- {replacmg ((2R)-8-

R R N S S e 8 S8 LSS e

sulfm{a{eZ R) -®itlr ompgze @)L nieme:- é’zﬂﬂo&@%ﬂ@d?dﬂzﬁtm&ﬁéhé WddBl  4-

4- neth nzenesul f onat e ‘and
methyﬂ:e@ﬁq:r@p‘ldfm)@tﬁ)mﬁ&-ghipmpa@mﬁbwmh acid with 2-methylphenylboronic acid in

s S OSBRI £ 0 st B IR (5

Example 50
{[(ZR)-6-fluoro-8-pyridin-3-yl-3,4-dihydro-2 H-chromen-2-yljmethyl}amine
hydrochloride: ~ Prepared  according to Example 11, replacing  ((2R)-8-
{[(trifluoromethyl)sulfonyl]oxy}-3,4-dihydro-2 H-chromen-2-yl)methyl 4-
methylbenzenesulfonate with [(2R)-8-bromo-6-fluoro-3,4-dihydro-2H-chromen-2-yl]methyl

Page 93 of 151



{[(2R)-6-fl uoro- 8- phenyl -3, 4-di hydr o- 2H chronen-2-yl | m

et hyl }am ne hydrochl oride: Prepared according to
waEx@nplaeill, repl acing PCT/US2006/015208

((2R)-8-{[(trifluoronethyl)sulfonyl]oxy}-3, 4-

di hydr o- 2H chronen- 2-y

met.hyl . sy s ‘1 . ‘1o

-methalopmengrbonaie g e IRRPe DRropic#id gV daRyridinbgispie acid in
3, 4-di hydr o- 2H chr onen- 2- yl ] net hyl
4- et hyl benzenesul fonate and 2- chlorophenylboronlc
MS (ESI inglz 269 (VY| boronic acid in step 1. MS (ESl) mz

258 ([ MtH] +). Exanple 49 {

[ (2R) - 6-fl uoro- 8- (2- net hyl phenyl ) - 3, 4- di hydr o- 2H chrom

en-2-yl'] nethyl} am ne gxuaplechl ori de: Prepared

according to Exanple 11, replacin

([25) B ritdrouhondt oS oRpyTre AT chtomen 3-y T methylamine
ydroglﬁplflggrla? )e/ {ﬁg?rﬁgl- ¢ E:&gﬁfﬁgz ¥b) ”%Mplé’ gy | hyl Fé%[%ﬁ{ge ((2R)-8-

{[(tmﬂ{l&%ﬁ%)eﬂﬁd)l@ﬁmmd]@xﬂ -B @ dihPdré-XH-olydmen 2-y metpk n - 24-yngtipdbenzene

- hyl b | f
RN LT T
methyl‘{fl)enéjenegﬁlfoﬁétg Pn dtep VEViSESIs) 202 (BidiiiH +) . Exanpl e 50

[ (2R) - 6-fl uoro-8-pyridin-3-yl -3, 4-di hydr o- 2H chr onen- 2

-yl'] methyl} amine hydgochl Prepared accordi ng
to Exanple 11, repl aci nE"? E?)ézg {

{[(2S)I6(-ﬁ\5'61{?-%959%5ﬁ12§;ﬂ/ g%@gkgﬁm%kgﬁm& 2-yl]methyl}am1ne hydrochloride:

2 hy
Prepamétahgdrﬂmgzterﬁgmml@ Adt tephacing ((2R)-8- {[(trlﬂuoromethyl)sulfonyl]oxy} -3,4-

e

3,4- d114y<ﬂ€12W&1)981&éﬁ‘-Q9ﬁ]4hétﬂylaﬂ&ealﬁbdb&rzeﬁﬂsulfmnﬂn@ and Ze¢tdetiophenylboronic
acid with 3-pyridineboronic acid in step 1. M5 (ESI)
acid withzphesdbeonietgeid in st8palhpl e 51 { [(25)-8-(2-chl o

p v ro- 3, 4-di hydr o- 2H chronmen- 2-yl ]

M8 (E;ﬁ(%%é%mjéﬁm'ydr ochl ori de: Prepared according to

Exanpl e 11, replacing ((2R)-8- {

[(trifluoronethyl)sul fori%m%ﬂ ﬁé

- 3, 4-di hydr o- 2H- chr onen l;i hyl 4-met hyl benzene

20~ ,4-dihydro-2H-chromen-2-yljmeth l}amme
{[(ZS)[@E)BW% Shédiytppenyl)-3,4.dibyds hydr o- 21+ chrgr]re éy,a L™ o
hydrdeploride: netﬂwpam@hzen@@mmgmatt@ i kxamgls 1. s (B ¥m ((2R)-8-

{[(trltfl.[ogg%twlsgqﬁ%yﬁx@ﬁg ﬁlﬁp’dgo %H—chfr]orgen-Z ill-zmeﬁ}rl}gnen Z-{n)e/:thir}genzene

sulfoﬁawyl ;f@&hne r[y;aslr)rxcusxbﬁroL@Lﬁuoropz emq&ldo-aaemmmgzm]met yl 4
e 11, replacin

meth;(lquynﬁu]{fq_n(a{tq— aqu %@hl@f@hﬁwlyg@ppm Tv&%};mgthxl_phenylboromc acid in

step 14%&;15& é’f‘%zeng@ﬁ% Z\ltzemvevlt P%l [ (25) - 8- brono- 6-fl uoro-

Example 54
{[(2S)-6-flu0ro-8-pyridin-3-yl-3,4-dihydro-ZH-chromen-Z-yl]methyl} amine

step 1.

hydrochloride:  Prepared  according to Example 11, replacing ((2R)-8-
{[(triﬂuoromethyl)sulfonyl]oxy}-3,4-dihydro-2H—chromen—2-y1)methyl 4-
methylbenzenesulfonate with [(25’)—8-bromo-6-ﬂuoro-3,4-dihydro-2H—chromen—2—yl]methyl

Page 94 of 151



3, 4-di hydr o- 2H chr onen- 2- yl ] net hyl

4- met hyl benzenesul f onat e and 2-chl or ophenyl boroni c
wa@eood/1vitsh phenyl boronic acid in step 1. M5 ( BRT/DA2006/015208

258.1 ([ MtH] +). Exanpl e 53 { [(25) 6 flu

4-merfierbed SuiTiate’ a0 oo BnchyHondiE Serd AR R RaRebarhic acid in

step 1 Exanpl e 11, replacing ((2R)-8- {

E[S%)t rifl uoronethyl)sul fonyl ] oxy}
MS (ESB), /z@SRYMBHE M chr omen- 2- yI ) met hyl  4- met hyl benzene

sul fonate with
[ (2S) - 8- bronp- 6-fl uoro- 3, 4-di hydr o- 2H chronen- 2-yl ]
met hyI 4- met hyI benzeneEuhnfnpleeﬁfe and

2- hen i hen ni c,
{[(2S)z§c€°2 3}98 arpp enly %é’l Ml\gy ﬁ M Eﬁ agnine
hydroeflofid P d di to  Example 11, 1 2R)-8-
0re LY 6. PIBSRS. o ByPEN- 31 B vy - 2R Bhron 0

{[(trlﬂgomethpé)shgfbl}ylhvmhé 4- Mdmdﬁmhr@mn—?ybmﬂvb ac éomthyigenzene
sulfon%tgt le ?v'/ € it(?ﬁig l ac] -g%f;l}h(tzg 4- glhyélro 2 H-chromen-2-yl]methyl 4-

methyﬂ%ﬁialésﬁfoﬂh@y ghicP '22&18%539&8%0201565) #63d hlth 42,5-dichlorophenylboronic

benzenesul fonate with
aCldH{S(t%{l\@@SdeZé%pl@ﬁtH.’BM di hydr o- 2H chr omen- 2- yI | et
hyl Page 94 of 151 WD 2006/116165 PCT/ US2006/ 015208
4- et hyl benzenesul f onate and 2-chl or ophenyl bor oni c
acid with 3-pyridi nebor BRampleiad in step 1. MS (ESI)

anpl.e 55 _
(128 el FishleroBhembi-Beapmreriy i ire-Poptomen- 2y ipgthyamine
hydrobffofidehr OB V! doclRLY| ) AT MR 0N Ot ffing,  (2R)8-

Prepared according to Exanple 11, replacihn
{ [(tnﬂ[u()tomaﬂh)dbnlfmml}wdy} SiA- ﬂihuglﬂo]—ZIéachl}omen-Z-yl)methyl 4-methylbenzene

sulfongtal ? og dr og(ﬁ'SJS gr‘t])rrgnrlrg & f%uo\éo )B?Eilli]gj/dro 2ﬁec£ro¥nen- —Zﬁmethyl 4-
methyfb@&%heﬁﬂﬁh@t@o aled fA-&106 Pﬁerﬂd]ﬂir&&i@r &id HvERr DaRctdorspldiBtboronic

- nmet hyl benzenesul f pnat e and
acid 11)251‘%1111 d\‘IS;ﬁE%W/(Zkﬁaﬁdrﬁ[M%Od with
2, 5-di chl orophenyl boronic acid in step 1.M5 (ES) m z
326.0 ([I\/H—|] +). Exampl.e 56 {
[(28) 8- (2, 4- di chl or ophERyinpies7 | uor o- 3, 4- di hydro 2H—c

2-vyl] th Ile am ne _hydraqchl ori de: Prep
(R diehiropn et bt e Al eiropyee2-ylmmcihy jamine
hydro_k%l?»ﬁi‘_dg!i ﬁ;y@%j?@tﬁbyd %] dioo §- ngﬁYc}rﬁbromobenzeﬁe F %215 .7 mmol) and

ro- 2H chr omen- 2- yl
sodiung ubyfdoorsitie @ildh g, 78.5 mmol) in DME-water (2:1) was added 5-fluoro-2-

metho%éhen%e g b q?fgglﬁgna];c!gﬁ gl? p? oga?g gggn?m% chro n_"é_ylfcll{fevsed by
tetrak%(’h%}lg 5’5?)3 e%‘ilg | @.9Mgt 978 mmol). The reaction mixture was

phenyl oronic
heated at 90 °C ovemlght and cooled to room temperature. The mixture was extracted with

methylene chloride and washed with water. The organic solvent was removed under vacuum.
Chromatography with 5% ethyl acetate in hexanes afforded 2.62 g (87%) of 2°,6’-dichloro-5-
fluoro-2-methoxybiphenyl as a colorless oil. MS (EI) m/z 270 (M").

Step 2: To a solution of 2°,6’-dichloro-5-fluoro-2-methoxybiphenyl (12..44 g, 46 mmol) in
methylene chloride (200 mL) was added boron tribromide (10.8 mL, 92 mol) at —78 °C. The

resulting mixture was stirred at —78 °C to room temperature overnight. The reaction mixture
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acid in step 1. M5 (ES) mz 326.1 ([ M+H] +). Exanple 57

{
W ¢@R1186% 2, 6- di chl or ophenyl ) - 6-fl uor o- 3, 4- di hpdr/USDPb/€15208
hromen-2-yl] nmethyl} amne hydrochloride: Step 1: To
a solution of 2,6-dichlorobronobenzene (3.5 g, 15.7
was powrsid) intm‘dle isapiHuthyat extragéed( Bith meghyl@: hlomad. ) The organic layer

N A e R et
was ieﬂ{dfv@ﬂhﬁ{dkf ivab@iy! poasahitoehpal g Um4p9; o 19a&tat9 iff Shexanes

The reaction m xture was heated at
afford?delrlrﬁ3g&t(9%}j062a’n6 edichlpro-frilyorabighenyltdrobas 'erlqelonﬁesa eit.eMS (ES)
m/zzg\sa? ﬁ'f(lffﬁ ted wwth nethylene chloride and washed with

@ ’ orgam c solvent was rermved under vacuum

oq, aggl%%ag Q¥& P gg%il%g?e tigi/ulog%: gt% Fa s (gleé? 35 mmol) in DMF

150fnl Qli3- a2kl BE a1 pIx e (B4
( mug LA %lt be‘xbhﬂ [P:/) gﬁioﬂ%?{éﬁag ?ﬁé pBiaksiut¥Rattidnhte (18.6 g,

135 mpmol atgoem t@mpmsﬁurﬁu oFlts: respiing oRixigirp Huasy stirterat, mrrg temperature

ovemégﬂ tpl) {5)3 Hg’g@%g Oq@ ﬁﬁllx%}é%as (e%g %tnﬁ'%&%m %ﬁ’g ene chloride and

washardewuh twaneg. rhetsolventvass sfhiove@ dnddr vaédurk. IChré@MOEraphy with 0-30%

erature ov The reaction mxture Page 95
ethyl aqet {gin %a@g@@f?@gﬁg@égﬂﬁpﬂ@ﬁl ey .0’ ghiehloreni-fyorobiphenyl
as ahg_ﬁtlt}%gl?)g%ﬂ oSG, 208 (g, r act ed with net hyI ene

The "organi c l'ayer was washed with water and
Step dr i Adsadvtéon afiRyallybory- %’cﬁhdmhlmul—f-ﬁherohrp&ieﬁyll (clér()édg, Thenmol) in

decah?{gr %@nﬂ&a{lmﬁ (16(1)@ épgfgvag &g é}g\éﬁgg a]chgt r%removed under
Vacuuws@ﬁlrdﬁ{at@gra@my itk I@'—ZU%"B { béé@it@li’xh BE‘;@Jﬂles lﬁé‘ﬁle@ 9.26 %(84%) of 3-

col orl ess oi MS (E z 255.
allyl-2¢’ liehdorg §- ﬂuorﬁbmhemdll eliastal ltghm’@ ofv gkhr |(%S)am{zl 29.0(M - H]).

s §12408 B 0411 oy AT TR0 o

bls(acéﬂaﬁltﬁlegdlchl&ﬁl@ammlhﬂl (H) (0.631) 2.eMpasR inirthyldie chRside twalGefluxed
was stirred at. roomtenperature overnight and

for 2‘B1<151u © SAVEM RS FemeYRd VAGRE (YREMBS RPRALEEPY WD 0-30% cthyl
acetatdBh |B¥J(a‘;r‘1@§ aﬁmdaﬂ%d@ %96*’%%%“@, SiM168- %h&%&-ig %-ﬁggéggoﬁ%phenyl-

was renoved under
Ldaeahyﬂorlassenhfvég (ES)hm’xaaéﬁ (BVIf-GEjded 12.7 g (94% of

~p—‘§el © o%/“g}lﬁ}{on R)%g ‘f‘mfg r5g%‘6°r%1|\}; 5%%%%?1% hgayluf-pL g;?g g, 10.0

mmol? (@')JZM{}@MW% bﬁtenqI Fhh-edsQtaks 3. swrgot?smhﬁmdl% éﬂdltr%eﬂylphosphme
1) ecanﬁ/dronapht hal ene” (100 i nL
(53 @f |%Q<@dnmml) 38 mnhypheuss détvabiydrofaren r 61 vel) uwm radded dropwise

dlethyxﬁga%@bog}l n'ng gt@ﬁ pg% g\M Y 28(y%eetrlg§{ctlo%c%tix e ist?rred at room

Xanes

tempegdtiingl foR'16 Gloushl, CTheomdxthrel Wakde:aRicRidenith n?etl@ler@sc}ﬂoﬁdegﬁﬁd washed

ellowoil. M5 (ES) mz 295.0 M - Step 5: A
with %@pqﬂ i B sg,lfvent we(ls re)moved under vacguLm Cll:.“ronzatographypmth 0-30% ethyl

tate Al h¥tenes L@ L3714y oL LRRRAGHY #08b-3-(prop-1-
acetate) mm)%a)n S nagfor@édchi P37 Y05 LRRPBGIYE ficBlbrd-S:rRiofb-3-(prop-1
enyl)biphenyl-2-yloxy)but-3-enyl 4-methyl benzenesulfonate as a light yellow oil. [a]p> = -
4 °(0.9% solution in MeOH); MS (ES) m/z 538.1 (M + NH*"). ‘

Step 7: To a solution of (R)-2-(2°,6’-dichloro-5-fluoro-3-(prop-1-enyl)biphenyl-2-yloxy)but-
3-enyl 4-methyl benzenesulfonate (3.0 g, 5.7 mmol) in anhydrous methylene chloride (50

mL) at room temperature under nitrogen was added benzylidene-bis(tricyclohexylphosphine)-
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bi s(acetonitrile)dichloropalladium(ll) (0.53 g, 2.1
mmol ) in nethylene chloride was refluxed for 24 h.

wab®esodlgent was renoved under vacuum Chr omat POY/EFIVY6/015208
with 0-30% ethyl acetate in hexanes afforded 3.0 g

0% of . . :
d1cnlc(§<5mg/?1engllng KP-gf & 3.1 myeh-2ad ths mactionmprtyresitisid ) room tgpperature
ovem?’nta T4 b eﬁ%ac@foh mﬁ@né Evak dShdenfrafRdYo o Manl FBihe wRtEPreduced

To a sol ution of
press@re, GCthmtdgmphySWﬁh Bekr53s 3tHyyb raoqﬁatle 1adgeb<and3|qffoedqd 1.80@ (65%) of
) ) A

i- : L1 s 1
a broﬁ)@} %oeﬁln 291 —gm?m-L)lS'SrQ angy qj%og§lu¥1§ﬁ i b‘Pf url\@gl q&‘?i-)) mlz 496.0

as added dropw se et hyl azodi car oxy1 ate
([M+NH,4] 25.0 mmol ) and the reaction mixture stirred at

BN L TR Ry TR a—

methyﬂbérﬁénesﬁff@na?t@ 0.6, 1WBSmMERIPMEShANARTatd/@&BAHN(10/10 mL) was added
Chr omat ogr aphy with O- 30%’et hyl~ acetate in hexanes

platingmy(Bf) e3(4é n@g OstP8ummet) and the mixture hydrogenated at 45 psi of hydrogen

for 2 B&Iu%b( zlillqéan {/qagg&glngfg)((% %U\Evass Qféeﬁxy I:%m%Perq‘e@Hy\lgh celite and the filtrate

conceherazd madeﬂ edinat rasue. |(Elﬁbﬁ1awgfdpgg/v(i‘it}i CI)\/I IB%IN% eﬂ:e{gfb #%exanes
+

attordhd $450 b Pty oot (R ERy 2 Exlichlorgpheais Dr-Beroshiomin dinetyl -

meth@gé}fz%ﬁ’esu&%qa%‘x{ ;%%@ﬁgmﬂ @a)}“z J} ?%tl nﬁ@ﬁ%@g'ﬁt MLom); Ms

(ES)mﬁtMlOe(lﬁl‘eHNH@r)J de (50 nL) at roomtenperature under

Step Doy By ABAIBIRN S0k r (R ordieplopprbspifefuorpeyemow 2o lmethyl 4
methﬂ@el&z%sgﬁg%éﬁl umgh(% %@%‘?‘rﬁ?ﬁ 1 HS;tggll‘%jm azi € 0 31 4 8 mmol) in

di chl or or ut ctlon
anhydmpystIoMe @0 |mIL)eNasaheate(ddm90 é?ﬁpmda.t nmtregerommgbhtTherwled reaction

i STTE] b BB e R Rkt bl s
betwe@n kﬁ%ﬂ abdtite @0ShALECaldwhRX RS mE,f BEdRgante $Mas® faed, washed

with ‘efaf@;z ]él()dméﬂlaéficﬁphléﬁwl )bneef(lQ(me)z Hried oyereantydyduis reediugd sulfate,

L T T T e e —

with O-[lm\lbﬁl]yll-)acé?bhteplnShexAnésngel 270 @ﬁg (83%) of (R)-2-(azidomethyl)-8-(2.6-
[(R-(8- (2 6-di chl orophen‘y ).-6-fl uoro; 52I—|—chrom=:n 2-yl]
dichlogephepyl)-6-flyaseehyoman aeadighl Yalleat eil.(bule g +119282 ‘hfm$)3mg107mL

{ anol (10/10 nmL) was added

MeOP& EUt(é ﬂ“ﬁﬁ‘?{/@ﬁ/@&ge (45 nmg, 0.198 mml) and the m xture

Step Ity GloagssiaticdofR)£5(apilomethylygH Dgaichldropheh P3]II)C61f1’Et@rozl_llit@man (0.26
reaction mxture was then filtered through celite and

g 078 pmal) fr ehydrofisend Hardd edsiter dd bl ipseaisigd aolymer-bound
trlphe@”l?gcg% ¢ 6@9 Wm&‘f/%tbg)ét % 5%0 chit¥l) 268h& TG clich REXARESirred at room
tempe[e(tlﬁ)e f8r-2( da- diteltirown pispaydion Gaf theo fidietedahmngR cMﬁth k¢ fijter cake
Washed \11% nﬁairli]é %%tg égg o %Q%ﬁ%o%%dcfo ]I,VBrels ?o?g%?e%:‘qga lggigtz)gacuum
e PRGNS L o Bt st gy i 01 o
methylene chloride plus 1% 4OH afforded {[(R)-8-(2.6- dlchlorophenvl) 6- ﬂuoro 3.4-

dihydro-2 H-chromen-2-yl]methyl}amine as a colorless oil. The colorless oil was dissolved

in ethyl acetate and made into its hydrochloride salt (0.18 g, 67%) as a white crystalline solid
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net hyl benzenesul fonate (460 ng, 0.96 mmol ) and sodi um

azide (0.31 g, 4.8 mol) in anhydrous DVF (20 nlL) was
wheabeth16® 90 C under nitrogen overni ght. The PODUS06/015208

reaction mxture was quenched by the addition of

20 h +

using Beces ebceh Pl ragioas 6c 0 MU dndCnaeEon06 250 (Pg" HI:
hed th wat 100 nL
zsorg E&fg? 1%%3%%?3’8 washed with water ( )

rine dri ed over anhydrous
Eleme%ﬁh‘ﬂA% f}glf&a@gﬂmmi}m@pmland concentrat ed under
reduced pressure to afford a cream soli d.

TheorghFop2PBgiahhy Nad-§h 0- 15% et hyl acetate in hexanes
Foundgia(\,’%'229790 9 rf‘]%% 78 (R - 2- (azi domret hyl) - 8- (2, 6-

Oro | uorochroman as a light yellow oil.
[a]D25:+1982 (053rrg/07m_ MeOH); Ms (El) mz
351 (M. Step 10: To a qut|
(R) - 2- (azi donet hyl ) - 8- ( l?:ﬁqzorophenyl) 6-f |1 uorochr

N-{[(ﬂ{ﬁl%@ . d7éh Olg)#‘l_lgn}&lgﬁm&) 3 @dh@&i&é\mﬂmfmmz( 10 ni)

nmer - bound

yl]methyl}:dhbaqﬂmhodyﬂm@l((m@e nﬁﬁ_b_[_g X@ol‘pﬂog of GR)=8- %d}chgﬁgphenyl) -6-

t d
rorcs S BT KB SRt e IR Bt 3 ¢ 100
mg, o@@lmﬁls O)I aha @thfyldnhﬁé (Zakein TEENED nvl, t01 einfyl) 1rfmﬁ1yéttoas Dmso was

the combined filtrates concentrated und
heateds aw:'uﬁc folrh® houtsy dhe mizgkire sigsvhey RATEEnod RetveRN cihyl acetate (100

mL) g %ﬁ%@g?@f‘ﬁ@%ﬁﬁe}\ﬁggﬁg‘%%ﬁ? eLAANRLY, \hsh P WA §B€r (100 mL) and
satura{e{d( 31)11’1&8({02) figi efdd b@@hﬁﬂl\yﬂl)ouﬁ -sblliwar eulBatd- filtered and concentrated

dr o- 2H- chr onmen- 2 ] met hyl } am ne  as (o] o}
underieycetnpresorey [yens FuaBOGREBOPDCaicH BLlet iy -G meianol in

methyqer%%@&?de @h?éﬁtﬁflh@g{r ﬁﬁgh%ﬁ’dﬁ(@lg 2(5) di’cﬁlcﬂ@plﬁ:ﬁﬂ 6Fuoro-3,4-

e Cr
dlhde&Qchhl@ﬁﬁBZWdtlﬁﬂpeﬁhﬁ)ﬂrﬁﬁeas atysilony oelx d‘éssyeHDWenlewas dissolved

in eth;z%/gcﬂregagt:elg llrg{ llg]%@ygglltoqlts rgéﬁorecge %%@g/g}%g@éﬂ as a vﬁyﬁ sgzlﬂ\/lne solid
e B Y DRSS e -

(c = 136 SOLEEON, dIEBHNMS (ES) m/z 354.1;

(2R)-8-(2, 6-dj.c I)-6-f|uoro-3,4-dihydro-2H—c
Elemﬂt@%ﬁwﬁﬁ%ﬁ?wﬁ%whmm ne hydrochloride: Step 1:
Theo@ O/ 3414308, Qf9ogﬁ)3%8(2 6- di chl or ophenyl ) - 6-

| uorochf oran- 2-yI | met hyl 4- met hyl benzenesul f onat e,
Founghr €p&5.01; Hod. 3. H).57, step 8 (100 ngy, 0.21 mmol)

and ethylamne (2.0 Min THF, 1.0 niL, 2.1 mol) in
anhydrous DVSQ was heated at 45 C for 18 hours. The

m'xture was t hen partitimﬂ k&oween et hyI acet ate
100 rrLLl and water (100 the organjc

{[(ZRé-ép(éﬁﬁad’é oropksied T chromen - D gy heairagas Gy drashioride: To
a br ' eroééogn Z:oncL@?‘? Qﬁ',grdlﬂﬂgﬁégﬁéifﬁ) SAShHR SV §ARRthyl 4-
methylbenzenesulfonate, prepared in Example 35, step 7 (0.33 g, 0.715 mmol) in anhydrous
dimethyl sulfoxide (1.2 mL) was added a solution of methylamine (2.0 M in tetrahydrofuran,
3.58 mL, 7.15 mmol) and the mixture heated at 60 °C in a sealed vial for 26 hours. The
cooled reaction mixture was then poured into 1 : 1 v/v 2.0 M aqueous sodium hydroxide
solution : saturated brine (50 mL) and the product extracted with ethyl acetate (50 mL). The
separated organic extract was washed with 1 : 1 v/v 2.0 M aqueous sodium hydroxide
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under reduced pressure. Columm chronat ography on
silica gel with 0-10% net hanol in nethylene chloride
WEkws/1196NHAOH af f orded N { PCT/US2006/015208
[ (2R)-8-(2, 6-di chl orophenyl)-6-fl uoro-3, 4-
di hydr o- 2H chronmen-2-yl ] net hyl } et hanam n S el l ow .
solutioni:satiFited yeih¢ (N0 wiL), andshadfi sBR g cpring {5 ba%gp%é/?félagnesmm

sulfatemﬁfeggg ?asplgtn égmc%et %atg% dp %;‘ | ahhals f’és&ux@ 5 ?[h nﬂforéS 999 bi@%na syrup.

using e cess et her eal
Purlﬁcgﬁgﬂ 953 Waﬂ{ b}ﬁoﬁﬁto@rayﬂp uging 2%oRentvEradieh) off ro 3%dnfikbiia saturated

%o SOLUT
methags 40111’t10E|11e d@iﬁoa@m%h%mey&q‘@ ! 108 rmgib@h%:@'ﬁmmomphem’”‘
i 1%0 gfgllov?«) Y3up. FauRprofuct Swadissolved 2-

proparfofl (12 R)mﬁ) (112?1 6ted1y¢ lbther ()’:bhﬂl)ydn):l QMI@MQ%WCQO@QH] eidenide {14 M in

dlethy{ gt@p@) 0r8n36? gﬂ.gy()gﬁ%gq%h }Iygg ﬁgl,c}ea fgﬂp &g%r)l?%f neLt>h 1]“he 4resultmg
white Fg%@%ﬂa{%e&%se@ﬁé% [ Eﬁ&% 1Ar ﬁ@gﬂﬁ%} o {E&ﬁmsl(e @&chlstcﬁbheﬂvl) 2H-

I n anhydr ous dlnethyl sulfoglde
chroméﬂ.?.Zylhhéth g1ty :::_-.n-a hydroehlomdent asne HpR apflife @IQ{M M §aled for

Oyl

Co SRR L Gl B, RRlaShp D Sl e e

cool ed reaction mxture was then poured into 1 : 1 v/v
2.0 M aqueous sodi um hydroxide_ solution : saturated
brine (50 nL) and the pEsamPle@ktracted with ethyl

{I(ZRE%Z%E&%#'?WPWY‘&5?’?%"@“8"?‘%?‘2{5‘3‘52“ dphfpetiuradholas
F’xalget 9% abhibh WD 2(108)- amﬁaﬁcmpms@m)ew@m 2-yl]methyl  4-

methy%@%m%@'e?@@iq%aﬁr%éﬁtﬁiw Branbiscinsp 0 ireat ¢ Pt g sodium

azide gﬂﬂ ﬁl‘g”§qatxﬁ%gqn%ﬂﬂm{@qﬁﬂ&ﬂyl%ﬁ@ﬁd& 10 Gnlaf #ay Headed at 70 °C

yrup urification by Tlash chromat ograph
under usnrmnafos ao \heuts gFleedicoird ishotipn: mixsgrs arafotHeacld %P@édmon of

water 2?6 {nEaIgg rgs rllreﬁl gl.ﬁgl%ﬂc,: golrsﬁ sret%ﬁed; Qggﬁu&ﬂ\r/fgﬁé ﬁ‘glélms ( ¥ mixture
was tﬁ@é}iﬁéﬂﬂ\lﬁ%ﬂ gﬁé{vﬂfélgrbghﬁlfacaaﬁé gl 0@ WIS et pvatdin@ 00 lm'.id)u tte awgmnic phase
- no

Lé m.) and.di 8 eg \;
separafttd, vmbechWﬁblwawrdﬂaO(bm yad é@tewt%brm GR0TRLIGIRF gy magnesium
st . By iyl S FRB W nORCEsh il b o1

e resu ate was
azidofiethlyB8ED, Gt@c}ﬂf)fcﬁﬁhénﬂzﬁ DHrohromen® aod cdlsfles sgrup that was used without

6- di chl orophenyl ) -2H chromen-2-vl | net hvl } met hyl am ne
further puriBe#tiodr i de as a tan solid. HRVS: calcd for d

Cl 7H15C1
Step 2200 @@gilug@}@%ezgégogg%fs (5 %ucﬂghlc()r%slghengr%ﬂ gl)lr’omene (120 mg,
0. 361{.—,‘{‘"‘%‘@ @] %rtét(r: ?fg%flglj%g?oﬁﬁi rb)ﬁk) g‘ﬁ}éﬁgbgg o? was hddgt pyyidr-bound
triphen§BRbsphife? (& tinedlgn IOdiﬂ‘l enyl. D84 hinodl) @ne the rapclion niiyiure stirred at

room temperature for 43 hours. The brown suspension was then filtered through celite, the

filter cake washed with ethyl acetate (50 mL) and the combined filtrates concentrated under

reduced pressure to afford a yellow syrup. Purification by flash chromatography using a

solvent gradient of 0 to 5% ammonia saturated methanol solution in dichloromethane gave

100 mg (90%) of { [(2R)-8-(2.6-dichlorophenyl)-2H-chromen-2-ylJmethyl}amine as a

colorless syrup. The product was dissolved in 2-propanol (1 mL) and diethyl ether (2 mL), a

solution of hydrogen chloride (1.0 M in diethyl ether, 0.326 mL, 0.326 mmol) was added
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nmet hyl benzenesul fonate prepared in Exanple 35, step 7
(250 ng, 0.542 mmol) and sodium azide (141 ng, 2.17
wor@b)1d1ss anhydr ous di met hyl sul f oxi de (10 nlL)P@EES2006/015208
heated at 70 C under nitrogen for 20 hours. The
cool ed reaction m xture was quenched by the addition
followéd hmne (7 020. th¢ rfasnlimgl'vdnteqsemputa‘hg wag Siered ito affetd lr(}Oefdg (80%)
, Th

e as an off-

wh1te( 100 m_) he or gam c phase separ at ed washed W|th solid.
vvaterﬁéloo n‘h)ri] ,and saturated brine (100 m.), dried

MS (BYBm/magm MMt )-sul fate, filtered and concentrated
under reduced pressure to afford 120 ng (67% of 2R
-2- azi donet hyl -8-(2 6-di chl oro-phenyl)-2H chronene as
a colorless syrup that was used w thout further
purification. Step 2: ToEsamplewli on of
(2R) - 2- azi donet hyl - 8- (2, 6-di chl or o- phenyl ) - 2H chr onen

{[8- (X-lﬂ@ré'ﬁhengl) @ﬁﬁofm@H)chh'ﬂmbﬁIZf-ﬂ]‘méth@i}hieiﬂylﬁﬂuﬂé—hy(wwhlonde

water (O nm.) was added pol yner-b

Step ¢ rilbhenyl phos th‘llh%n (-9of mn§$fogom@r6:#@}pr@;2f&cfesmem¥wrl)methyl 4-

t
PR IEIG0EL! ot 0,300 o, Shy, SORIDI RSP 2
chlordptreauipbronéd adié,(1lkhe, 736 ﬂnerol)cmkdaoxmf(éﬁi mil X Waetdded a solution of

t at 50 th onb d
potasE i BEPIEA T Thiber 261 BEGOEH: 'b\fg%gs{?r L) gt sy e purged with
nitrogéBl foP 0 SHMhHRs. mﬂsfdlé}ﬁ@)ﬂogﬁ(tf‘l% fdlﬂﬁﬂos@ﬁnn%ﬁilgﬁﬁﬁp@}ﬁ (95 Ing, 0.12

using a sol vent gr adi ent of nia saturated
mmo}}evdsa\dmd arol the reactipm miktotel heatedet 6% C dan2howrs.0 They cooled reaction

mixti? dirien SRNERDTS PRceR UM oo { 98URL) P2 M gdypous sodium

hydrdi@de,o( 106SELRY MR - orgdific Mg@g :J\ﬁl)ﬁ} | s\égatﬁr?]lglri S?Igéﬁﬁﬁ;jwiﬂﬂ water (100 mL) and

ropanol (1 nlL) and a
Saturag@ff @rlne 108 Nyl dbigd rpvieh mesenersup 1sulfalg, fijteride and) corgenaated under

B30T, 3 B P 558, By ekt e

gradléihe)frfemnzo%nghy%ndeatqo irehéxant abee 09 ¢ (53%) ofl [8-@-alilbriptenyl)-6-
00

D H-aly o% lﬁéﬁ@lggqo}}gtﬂwsamalcdfor
C23H18@1¥(b14>sdr N‘Pﬂ‘r %Q@@ﬁé f@ﬁhdJ(fEfS‘I [Whia, 18Uk 09146 (ESI)

s Sl Qo N DAY +

methleettnemmlfSnétb (Q)B]b g2®i74:81nm11ﬂ)11-n2&1mb/§hrmk Hirhethyl sulfoxide ( 1.2 mL) was

addec[r; s§ uléllggn Tt o Ong{%& &f ?ﬂt@ﬁ E,H'Sl,tp %?%%127761@? glmol) and the

mixtrd hddtedto 60 26 1H"B3ie)ale'dn&7151' orxang gl&h%o%%e%ﬁ%ﬁmre was then

sol ution of potassium carbonafe . mol ) in
pouredaintsr 2. 06Mnequeand sediem niydrenide pxun’g@d (41(] tIiL) amdtﬂlognewdtfct) extracted

with SRIAER W 30 SFBEPRSSERF APl vy GO L)

and s&fdbaté@brifk 15D mM‘Hr)edV\&&r adgackiandulfhie, fiRael ia8f cBhedhth®Rd under
heat ed at for 2 hours. The cool ed reaction
reduced pressure to afford a brown syrup. Purification by flash chromatography using a

solvent gradient of 0 to 5% ammonia saturated methanol solution in dichloromethane gave
101 mg (45%) of {[8-(2-chlorophenyl)-6-fluoro-2H-chromen-2-yllmethyl}methylamine as a

yellow syrup. The product was dissolved 2-propanol (1 mL) and diethyl ether (2 mL), a
solution of hydrogen chloride (1.0 M in diethyl ether, 0.33 mL, 0.33 mmol) was added
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m xture was then partitioned between ethyl acetate

(100 nL) and 2.0 M aqueous sodi um hydroxide (100 niL).
wab@eorgeni c | ayer was separated, washed wi th BeX/E82006/015208

(100 n.) and saturated brine (100 nL), dried over

rrggnesi umsulfate, filtered and concentrated under
followehlbie bekape €5 ) e The r@ﬁlitmgmr@plplém vias Giltered po pffpidc HI0 g (39%) of

{[8- gié !fgwl h hg;@}ﬁ?'%ﬂ%tégogba &;r%{m tﬁﬁ& {}]wlarr ! ag;,gc?mchlonde as a tan

I IIC)\d I \IV7() Ul
crysteﬂﬁne( golidh | PIROBSEENEd fR- clfyHgo:nm@H H’fr ewos@wlf&m (BSI [M+H] ),
4- met hyl benzenesul fonate as a white solid. HRVS: cal cd

304.088}. C23HIBCLFOAS + NH4+, 462.09366; found (ESI,

[ MENH4] +), 462.0916. Step 2: To a sol ution of

[ 8- (2-chl orophenyl)-6-fl uoro-2H chronen-2-yl ] net hyl 4-

net hyl benzenesul fonate (0.33 g, 0.748 mmol) in

anhydr ous di net hyl squOX|de (1.2 nL) was added a

solution of nethyl am ne é M6;n t et rahydrof uran,

3.74 m_, 7.48 mmol) and PI§i02t ure heated to 60 Cin
{8- (@cme?d;ﬁﬁnyl)ad-ﬂﬁ&ro-iﬂ%ymeiizeylﬁaedwp}aﬁﬁﬂ@hymcmoﬂw e

poured into 2.0 M agueou$ 'sodi um hydroxi d

ﬁp_s.él ut i An §alot1<m) 0§nd8{%@hbrqnbanyl)é)ﬂuoa@ﬂéﬂchromﬁM@tthhyl 4-

meth)z\lagri]z%%ees\}lmﬁ?%at%%e a;[epéasbﬁ%%p?e §ﬂ Os?e a?@%&% ext Ig% éangla and sodium

aziden(l)9 ntly, i 1688 40M 1ol YOS d ik ﬁﬂhétﬁylesulfobdde%eﬂL?Ms heated at 70 °C
caoncentrated under. reduced Pr essure to afford a brown

underggifrggen fogirlorhquat i dhe BYoled rartieh PeRHOYRRArsAchad Ry the addition of
a
vt GUMED) 8 SEUEL gk BT RS TEL 98 mr
was t{mﬁpf(rﬁtlcﬂtdddvetbwbmngthyl-e@efatam06-rﬂL—}-aﬁdrwatené]l’)Oth)mhd‘loﬂgynic phase
thyl ami ne as a e||OMIS up. , The
separfiF LU e A SO T e S PREH 008k e S Optymagnesium
sulfat8, ﬁf—t@ﬂebltdrfanc&fcefi‘t)‘éiéd)%@ercféhﬁé’éddﬁreﬁslu@ tManf(‘)r&“lQthh (567%) of 2-
) et her, O. 33 m., 0.33 nmol) was added Page 1
azidomethyb g phe Hahoenae5208 yélbiw owen Ei}at hea@aneed without
he resulting precipitate was filtered to

furthey Ppfilibaright Mg (39% of

Step 2{ 8F( 8- %mt@hmazdﬂdm&hﬂ-m-@hlatdy-plﬁﬁr@mm{%hﬁdrﬂdﬁet(mS'd) mg, 0.459
nnnd&% t hyl ami ne hydraochl oride_as a tan %stalllne sol i d.

eteallvdp g éimi%c&mrhovaiew{o 530uLD8950; adkledinpolymer-bound

4 . . .
it ool 007 T B DR Fa e s st o
room rttmpel’a‘gadft darh3 (daysjeThStbeqMﬂ sushesgbm twag rthﬁrf filtered through celite, the
filter h%teh‘ﬁ\/'? n! Orﬁlggtﬁ ya{g%‘rél?e S:erjrg%%ﬁugﬂ hi%rr}:%o Z’I:él¥r|8 rsr%tg{l]éﬁtrited under
reducéé‘zgfksﬂﬂe t@aﬂ‘&% A5@loky Sogé Bdeu@tZ‘bvgsedlggolgedTﬂ 2- ﬂro%g’xﬂ)l (1 mL)

in anh drous di mret’hyl sul foxi de (8
and drpéb)tl@@heat@ )Ca sahidien afihydgem chloridg g1 ﬁd‘drlg dlélfhyel ether 0.46 mL,

.45 AR SRELE AL B mB TRl M B b g

afford/i QIor @gsI(52%Pr o {[BAcERropHRAYINEXAIwHTE-2 MBS oiBD- v methyl }amine
part. | tioned between et hyI acet ateél%l(\)l% _rﬁﬁJr and wat er

ydroeg!gg %P a giqyesold gHRMS : slgd dor CiHis , 290.07425; found (ESI,
[M-+H])), 290.0746.

()
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separated, washed with water (100 nlL) and saturated
brine (100 nL), dried over nmagnesium sulfate,
w0 pdobet@Ees and concentrated under reduced pressSPCEUS06/015208
afford 120 nmg (6799 of 2-
azi donet hyl - 8- (2-chl or o- phenyl ) - 2H chronene as a
yel l ow syrup that was usEsampler63ut furt her

f fon.. St I t
(R0l hs Finol 3B aen Ly Bineriorhawming  ydpgetloride:
Step Q 4519) ang@htion Bf [E)rSbeHoob-flary-1,3-dikydr@ el dlﬂbﬁén—(’loylﬁnethyl 4-
was added pol yner-bound  tri phegﬁ/l phosphi ne (-3

methmbﬁmmgeswonagg, grepared 7in Fasnple B38d stepe? r 6269 %097 el and 2,5-
eGSR Ao SRR oD FEAGAPLE nILOePREIR o stuion of

potaskiuhi esrborde (034hgd2wi inmodt hy wasreaind ) (&id tHe) méttdret perged with

nitrogsi (0 6 TBUIsh £ o DIEHIETY G e ugggl;“r@%ﬁ%jﬁ%t (a0 me, 0.029
mmog'ﬁa?soc{dﬁg&j ahd 16 r@é&%qﬁ Ixtifrd hHBRed ¢ Q'f&t h%' uft 5 c&ﬁed[ reaction
m.), a solution of roenchorl .0 Min |et

mixtwe fveas, then $értitioned (be‘w&emﬁﬂh})l mﬁstea@@@ drnL)) Iahd)\&e(dlweaqmws sodium
s filtered to

hydroé%c}enbéﬂ)srfﬂﬁg ’I?%l'” L n?l yre?%\lfas stelglgrgteyivawashed with water (100 mL) and
saturdt&t bZné Il 00 ehedyied -Ref bﬂ%fd@o@'kdamr@ etaid; Yiltbreat atiﬁd' concentrated

am ne hydrochforl de as a grey solid HRMS: cal cd for
undergedpeed Gresyme-to [iord g gelbom sgup £ Bwﬁﬁ%{tl@SIbY flgsivehgonyatography using

a sol%%? /ggéggﬁ éﬁ?ﬁ%ﬁé@% %iq%lﬁ%]eg}(%)ﬁﬂ%{n%]g%g%.41 g (88%) of ((R)-8-(2,5-

dichléropRdR)y1)86- ﬂﬂo@m{ghﬂ@ﬁimgﬁeihvg 4-Irnw1mballzlemﬁlirfmﬁe as y:tcolorless
am ne rochl ori de: tep 1. To a solution o
oil. Mgﬁ#gﬁmér@ﬁﬂ)@ 8 3, 4- di hydr o- 2H chronen- 2-yl ) net h
4- met hyl benzenesul fonate, prepared in Exanple 38,
Step s.% ep & §duim d(Rﬂ@SMgromyb fluoro-2 H-chromen-2-yl)methyl ~ 4-
I [
methgbgﬁygﬁéﬁwgﬁg (Q 6 %S]é g%gfé élgl'ﬂg@ %gt sl%éihlﬁ’% ]?azfggo(?)gg SrH 4.3 mmol) in
anhydrand DMF €2( @nB)4wgs h2atdd norsl0) °G Ifiln&iﬁt itrogeh fdr)2(thuﬁs heThe cooled
Jm xt.ure purged ni trogen for 20 m nutes. _ _

reactigp SHKBG BRS @Wﬂc %ff bemaé%@ﬁmf MY 400 BaDan the zpsylting suspension

stlrreﬁrgf’l%o% for”m)hl)imﬂ@ss @HQ BHxARdWHY ﬁlehe;%%ﬁcﬁﬁdrﬁeﬁifé%e thyl acetate

to reflux for 1 hour. The cool'ed reaction
(100 miLy and svatwa£1 Qthmh.),ghe viganismbdsdepured, eathed vitetatee (100 mL) and

e RS AR MU i b
under(tQGcedipredtfd. Clabiia Whpmﬂﬂ?og@@p@tﬁw acefhid ROheRWRSs afforded 240

anh drous sodi um su filtered and concentrat ed
mg (§3@erof r @HU2ens o shenwWebflagrosghroman as a colorless

h ‘ h | vent
o hg?é’él ?’%@“%ﬁ %;?”ZES?Q? e hexane gave 0. 41
89 .
send 9?%8%?‘?8{%5?1 R E2 11 B S shlom-phspepgyfluoro-chroman (240

mg, 4}6eetmﬁiokp)enmerte@m¢d%miaa a($o anfI9l Qildesater0l (0.5 ML) EQas added
nmz 496.0 (%) MNH4] +) Step 2: A sol ution

tripheny fphosphine @.24) &Hi0x Bihgnd) the reaction srizMreHirtndea room [tgmperature
for Bt tHéhrs.d" The solvent was removed under vacuum to form a colorless oil.
Chromatography with 0-5% methanol in methylene chloride plus 1% NH;OH afforded {[(R)-

8-(2.5-dichlorophenyl)-6-fluoro-2H-chromen-2-yllmethyltamine as a colorless oil. The oil

was dissolved in ethyl acetate and made into its hydrochloride salt (121 mg, 45%) using

Page 102 of 151



nmet hyl benzenesul fonate (410 ng, 0.85 mmol) and sodi um
azide (280 ng, 4.3 mmol) in anhydrous DVF (20 nmlL) was
wheabath16® 90 C under nitrogen for 20 hours. TPET/USWDEHS208
reaction m xture was quenched by the addition of water
(30 nL) and the resulting suspension stirred
excessw@wmll diygrothblorit @cidi tmg:t%a white splictrop 8134 9t°ReMS (ES) m/z 324.0

B Leg F i%“éeé S et 2B SRR S washed i th -
Elem@@tglegna&;gg {tﬁzpﬁgt.q{@t ed brine (100 m.), dried
rous so

over a fumsulfate, filtered and
Theoqorﬁ,dﬁtit%tﬂad 63uhG8r88r educed pressure. Chromat ography

Founth £0<0170% SLIM, pstate in hexanes af forded 240 " my

(2R) - 2- azi donet hyl - 8- (2, 5-di chl or o- phenyl )-6-fl uoro-ch
roman as a colorless oil. M5 (APPI) mz 322
([ MN2+H] +). Step 3: To Ex%mplﬂtﬁ%n of

R ARG R s
1: a”nd watseruubﬁ of M(R)-8dsoreidefthorsd-B4pdiandioroshivnia-- 91)1213thy1 4-
10.2 mmol ) and the reaction mxture stirred at roo
meth%bﬁsp?@pﬁwpeateaf grepavedhigy Egammge3 & ofteR it 0%450 rgerﬁa%anmol) and 2-

f.ar I
chlor%ﬂﬁl'&lb\ﬁs% rretlgggq 43 .’29 ‘??1#{18) ifiSfo nle P[})I ek @pdhé/olutlon of

ene Cc
potashidOchrdbhate d834{ g,[ 2. FR) mmol) m water (2 mL) and the mlxture purged with

.. 8-(2,5-dichloro 2H-chro

nitrogeg i G SR RES oPTRb Bt orRb e R Bl Bl (b Cach . 0.029

mmoB adAE&hAd ﬁle%gcﬁm%lx*uﬁ& %eétfe@ td YRGB PHode TR Eooled reaction
? 459 using Page 102 of 151 WO 2006/ 11616

XTI BADRY bt aéd teetntsali ORyakbend 0rd B aqnepus sodium

hydrOj(gc}EgEl\b%(Tw _‘1_5% Osl‘?!%lljll%éég’n.? 217ea'<2ate% N@}gﬁf%l} | nljﬁz_r (100 mL) and

satur:N&QH}me Ell @oredit )2 ldriad alvigs iashyfdesusCidalintin? GhARRNOfilteket: and concentrated
Theory: C, 53.29: H 3.63; N 3.88. Found: C,  53.14;
undeq_;edgceggoreqqurego abford=g é{f:ﬁlﬂ% syap. Purification by flash chromatography using

a sol{'érft 2%ﬁdlgnt( ﬁI;/ §hb o{ﬁ%’ I'Elﬁﬁ}gl e)cgﬁfef Ugé)&?g HaGh rOOAfUE go@’a’ng)] S R)-8-(2-

m ne hydrochl or 0 a sol ut
chlorélﬁnenal)tﬁr ﬁmn*oEiZH chronen.- xﬂl)ldethvljr 4-r2dthylberorpesufoydty mst dycolorless
oil. 5 s Brtcioad QREQR mol) “and 2. chi or opheny! bor on ¢
_v_géi St .(/gnielru%%ot(é&)sff Qw@iay%@gérgﬁ(gg%@owa -C zoraerrrﬁgﬂ?»nthl 4-
et nk U 08 LG, DO HERIPUF K Bt 290874 ) in

anhycﬁlbus HME (39,mD) 029 healtmbltg: S\Qa% alddlﬂdnla'ngert fe 2(ehotnsorThe cooled

reactipy S S anfIRISPE R Le RN ot T AR ELD eh dufoatlipe suspension

surreaw%@b@sb( 101 0kimasy  ZhO nitk RS RAY ShehOgHriionclYSHiWSdnd&hyl acetate
The l(%é)gam c layer was separated, washed wt

(100 mﬂ@ndmm (99

saturated brine (100 mL), dried over anhydrous sodium sulfate, filtered and concentrated

cthe orgamc phase separated, washed with water (100 mL) and

under reduced pressure. Chromatography with 0-30% ethyl acetate in hexanes afforded 240
mg (88%) of (R)-2-azidomethyl-8-(2-chloro-phenyl)-6-fluoro-chroman as a colorless oil. MS
(APPI) m/z 288 ([M-N2+H]").
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saturated brine (100 nL), dried over anhydrous sodi um
sulfate, filtered and concentrated under reduced
w@e@ssuiesto afford a yell ow syrup. Purifi catiPeiI/Dg2006/015208
flash chromatography using a solvent gradient of 5 to
20% et hyl acetate in hexane gave 0.40 g (93% of R -8-
Step 3. Tehd wlumrenﬁz(@) -Batiflooetbyl nhlﬁmanh@ywﬁrﬂwwhroman (210 mg,

0.67 mm‘al egra%cﬁﬁﬁﬁéﬂ E};W%{Lz a%é V%A&O{g)q knig SwasPdded I\@p}{elﬁﬁphosphme

(0. 26(g, RD-8mlbD- 4ldl 10E QpAREDH In)ixfiné kw@écbaﬁﬂdoﬁhfemfmﬁewbb ﬂ@thbyrs The
4- et hyl benzenesul f onat e 90 mmol ) a

solvegbafﬁm mraQYedleur(ct?r Ygoym 40 efomﬁrm 901<Prh°~ss @th@h&&%a‘f r}(yzwﬂh 0-5%

meth%q?le 113(’:\%% hg%% %Hloh‘ae gﬁls%%ﬁggg}g\%ﬁfﬁ&? ”!%gg'g %—thbg%é}ényl) -6-fluoro-

2H—c]addieh429vﬂméthvﬁhmr_1g( &0a nhiprlesscbik h@her ee;luﬂessrtgl wsias dessslivedin ethyl

ool S S LB bt o 4 525205 A5 45 v excess
ethergvﬁvﬁ‘%ﬁ&ro(:ﬂiggc ?Lilgbmkﬂﬂs qugapl I pHase sgapanakets m\gw fﬁ%ﬁMeOH)

wat er and saturated brine (100°nm
Elemelmth]eedlaly\sfsrfoaﬁh;jfhlg"(dENQ;ﬂHChfrOgﬁl[Hz@te filtered and

e reduced pressure. Chromatography
TheoWl t(l";r %@aﬁ/fgt%&dgcl@t ate in hexanes afforded 240 ny
Foun&S@/% 8f. H, 4.41; N, 3.98.

(R) 2 2-azi domet’hyl™-8-(2- chl or o- phenyl ) - 6- f | uor o- chr oman
as a colorless oil. M5 (APPI) mz 288 ([ M N2+H| +).
Page 103 of 151 WD 2006/&}(616?e 6PCT/ US2006/ 015208 Step
3: To a solution of

{[(zRQJB)ﬂamzs @m&ﬁnﬂypﬁeﬁﬁ)-szHLamnnhepyi]meﬁryﬂ}aumhe Cfli)im‘aéhlorlde

i n tetrahydrofuran

__ulate teTo (aoscéumr) q;ﬁa@)ﬁd'ar@alwé ﬂﬂﬁré’n%ﬁf"ﬁﬁa’%%&ﬁechf?@e@@ -Yymethyl 4-
meth%lgem&)ulf@ﬂéjtf Preegar%ﬁcltn' Egal{gﬂ)ét% b r%(}a%é :gg@jnénmol) and 2-

enperature ours ent was
methom@daenyd‘mmmm deal ((221gal.6ohmol)es $11cmahe (Ith ml))‘rwasn addeghay solution of

-5% ' | hl d %
oo TSR] By PR S5 A8 B ybprnd i
mtrogelﬁ" Rﬁ‘rmngfeyl | ﬁ%h‘l’dfbﬂil@@hfbetoﬁﬁplﬁ)sﬁﬁlh%hﬁﬁﬁm@ {II) Zrl"Ve mg, 0.022

colorless oil was dissolved in et acetate and
mmOI)nwas added hydi theakehaiondeixtat hegisd tm@ﬂuxé% 1 doun Bhd g@led reaction

le’[LEiéVaf 4‘%@1'&%%1"{}%%%%& %et & hee(r‘_r)l?_yzfl %t%% @6@ IHE Cl}c? %Idj %%eous sodium

hydr(ﬁdlﬁ’fﬁm}t)ahLﬁn&fh&%rgaﬁl@ﬂa}@ilw?s@ﬂﬁbi@d Washed Owifl> W24 (100 mL) and
57; H 4.60; N, 4.12. Found: C, 56.87
saturq,qed jprlz;g_ (1(;9@ n@)ggirlew pahygizous sodium sulfate, filtered and concentrated

B o

a sol(/a)t -Gadiennof 5-tbl 209 i3] éhcduateydr bex2ie cgawe)rﬁeﬂﬁ 2- @my@mmk) -8-(2-

n Exa
=) l ﬁpé:olorless

oil. qul(gsm/;@sggl ([ﬂ,{m@ﬂ‘gl) in d| oxane (10 nl) was added a

solution of
Step 2: A solution ((R)-8-(2-methoxyphenyl)-6-fluoro-2 H-chromen-2-yl)methyl  4-

methylbenzenesulfonate (300 mg, 0.67 mmol) and sodium azide (0.22 g, 3.4 mmol) in
anhydrous DMF (20 mL) was heated to 90 °C under nitrogen for 20 hours. The cooled
reaction mixture was quenched by the addition of water (30 mL) and the resulting suspension
stirred vigorously for 10 minutes. The mixture was then partitioned between ethyl acetate

(100 mL) and water (100 mL), the organic phase separated, washed with water (100 mL) and
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pot assi um car bonate (0.25 g, 1.8 mml) in water (2 nl)
and the m xture purged with nitrogen for 20 m nutes.
w@r@hkiionedi s(tri-o-tolyl phosphi ne) pal | adi um (1 PQT/{182006/015208
ng, 0.022 nmmol) was added and the reaction m xture
heated to reflux for 1 hour. The cool ed reaction
saturatek brine (We(s ntlh)e dripdiover ruyedousesodenm selfity) fikeret and concentrated

BT E i et
mg (é@@ﬁoﬂ"ﬂi’)l{)-@%ldo‘i@éth‘ﬂ%@dméﬂqbﬂﬁ-pﬁé{% ijhorﬁéhr@&aﬁ\ﬁra colorless oil,

édr ousS sodi um syl fate, Tiltered and concentrated
MS (ABB iz 884 NI EHure to afford a yel |l ow syrup.
Purification by flash chronmatography using a solvent

Step & Adiassntutiof of (R)p2-20emethyl-8 42 etahexyphetgkaiiimorasieoMmas (190 mg,

032 fhatelh 2} sty et T10015) 306 o0 B9 Wasehdig triphenylphosphine

(0.264%, "[@Hﬁﬁﬂob%@ﬁ@%ﬁcﬁ@ﬂ HiRUAS s@Brr&PhiOfobRS RmRtdture M6r 04 Bburs. The
inlz 458."1 ([ MtNH4] +) Step A solution

solveni Rps gerpovedettisk ypeiamy (19 fornt aueplerlezsioghr Ghuomapographyewith 0-5%

0
et B VSRO FHFSEHLL 0P I O O P g peniv.
ﬂuorcmzH ohesm e aty@lindtly] Pinice W8 d&foldﬂe&g oijeThé @bloﬂ@smu was dissolved in
cooled _reaction mxture was_ quenched by

ethyl aa%}atte.aaﬁ I eth%lﬁs ](13(5@0911_91’1%%1&@%9 s G YD @L@BMP Grystalline
A e e B

Elemwal&rnab&ﬁ(fom:m{IJFINDZO-rIgan| c phase separated, washed
with water (5100 m.) and Page 104 of 151 WO
Theoryy d6/0P 1461 65 SPSTNu$3606/ 015208 saturated brine (100

Foun&”-t 69956[@ py@erdr ous sodiumsulfate, filtered and
content rated” ’urider reduced pressure. Chromatography

with 0-30% et hyl acetate in hexanes afforded 190 ny

(90% of (2R)-2-azidonethyl - 8@ - met hoxy- phenyl

-6-fluoro-chroman as a yep oil. M (APPI) niz
{[(2R?-@4(2é6[ Mcﬁ%‘i‘bﬂ»ﬂ'@nyl)%-ﬁﬂo?odﬁoclﬁ'oﬁﬁh%ﬁﬁeﬁffyl}amme hydrochlorlde

donet h nmet hoxyphen uor o- chroman
Step (1 DoARGUIGH 37 (R oclorshyaiio o2 HG et Imethyl 4

meth%énez%n s@lfgnzg% )pﬁél\%iseda fj dﬁga le%*’berg%épp??r i e'glrég 0( Qnmcﬁ) 9hd sodium

reac 1 on Xtare room

azidet(B4REAS. anemf)li) fin 2ehydedis DMFRER0 nf Qv hieatadat 9@NOvadbr nitrogen for
under. vacyumto forma colorless oil. Chromatograp

20 haprs e sopledrisprigROMIRIe I gHcarkeddn beiaddition pd viajsr "0 mL) and

{ h |
the re%'filﬁ%' ga§ ﬁ_ﬂ%glr? gtlnlére& gl%rcﬁl nﬁog% xg?nfﬁ}(néé. gf;ﬁéaﬂucx@lll yas th then partitioned
betwasnl ethyl rectats ﬁlODetBE) and wates (dj()@; sdl)y 8at donganietphyse mpataaetde washed

with SR A0 AP S e Q0P L. ied SH D8 roafodhan sulfate,

filtered a‘hlﬂc%n@&tra{e@l und@r %dﬁ@h/d p%@suMs @t‘)lumﬁcﬁf%@% }grgaéﬂ/ §iliga gel with
for Cl7HL6F . Theory: C, 63.46;

10-2%%0 3hyl fstatel: 1ndmexgseszgff01}eled53]3)6mg\|(854’/022>f (R)-2-azidomethyl-8-(2.6-
dichloro-phenyl)-6-fluoro-2 H-chromene as a yellow oil. [a]p® =+ 282.1 ° (¢ = 2.7 mg/.7mL
MeOH); MS (EI) m/z 349. (M.

Step 2. To a solution of ((R)-2-azidomethyl-8-(2,6-dichloro-phenyl)-6-fluoro-2 H-chromene
(300 mg, 0.85 mmol) in tetrahydrofuran (10 mL) and water (0.5 mL) was added polymer-

bound triphenylphosphine (~3 mmol/g, 0.85 g, 2.6 mmol) and the reaction mixture stirred at

room temperature for 43 hours. The brown suspension was then filtered through celite, the
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Exanpl e 66
{[(2R)-8-(2, 6-di chl or ophenyl ) -6-fl uoro-2H chronmen- 2-yl
wQ pwbhyipam ne hydrochloride: Step 1: A sol ut PORUSE006/015208
(R -(8-(2, 6-di chl orophenyl)-6-fl uoro-2H chronen- 2 yI]m
et hyl 4- nethyl benzenesul fonate prepared in Exa
filter cak¢ mw wm@ 5my1 aegtate (80 mﬁla}ldéhﬁc%@il%@%ﬁﬁsd@negﬁtﬂed under

h
waeng ooy RUEAYE HHFT et 8jobge, 1 e, oo
affordgarl] Xt {{tmge)vmez GlJldtﬁiMd}@ﬂlehyl)Idlﬁuc&dth-CMmﬁ-MﬂIﬁethyE}@mmc) as a
e resu I n
colotes ik e i wran e oived VST HERIAATY SAGH E DY RGHONe Salt (83
2!
mg, 226 g gltée?grsre%ﬁ&g s'dhd dﬁ‘ﬁ‘l%l é@%&s\%‘ ettléerl‘gg l'gﬁd)ochfo'?fé &Ecﬂ%ﬁ‘;b G53-155
°C; [oéj,gﬁs mam%m (0"E% (sdR@iofrin) MedE)eM SofES) na{mma Q[M+Hb¢u um

|fate, filtered and concentrated under reduced
Elemqmaéfslalr}’éls fouC e EiioRadldr aphy on silica gel with

O 25% et hyl e in hexanes afforded 310 859
Theorgy ’(%Q%}giéu fﬁ??gﬁ _8-(2, 6- "o (859

FounddiC; 5B A8 )HpH8OYN) 3. 65f| uor o- 2Hchronmene as a yel | ow oil .
[all) 25 = + 282.1 (¢ = 2.7 ng/.7nL MeCH); MS (Hl)
mz 349. (M. Step 2: To a solution of
((R) - 2-azi donet hyl - 8-(2,E§raq;lg@5¢ro phenyl ) -6-fl uoro-2H
-chronmene (300 ng, 0.85 mmol) in tetrahydrofuran (10
{[(2R)¥ﬂ9(2,6nﬂclidarh(qrheg@l)£2,3lﬂ,)5 -tetrahypdicve trbpnzoxepin-24yHmethyl}amine
yl phosphine (-3 mvol/g, 0.85 g, 2.6 mmol) and
hydrqqlhbﬁ?‘g"act ion mxture stir redgat roo?n t enper at u?re for
Step 3 TWHs8lutibh & f B-AWI-255'sdet16ion 1 VBiphduybD-dl| priepared in Example 35,

rough celite, the Page 105 of 151 V\DZ% 6215657
step 4FOTY 37B06nambR (9-2- “hydrony-3 ke SRS i% gtnﬁ%al 07 mmol) and
trlphegglﬁig%sr? i af(@ (?'3183%?'367 Hh?olz ﬁﬁg‘%ﬁﬁg)ug 'tdlﬁérfét( 8§ mL) was added dropw1se

er vacu ronatograp
diethyr@iodaioxiyateTel. 304 eiie 2c5ﬂ7omnd>¢) midl memmlxtmfef sttmédat room

tempe}r%tgfzq?%d?h%ﬁ%qqgerglgﬁgl %@B\p 0%5 ac P{l lv&a?;[qge g Fd \Eégle add2c10¥1 of water
(10 nﬁifr 1y Has% rﬁYlkuﬁ'@ %ﬁﬁ!&dﬂ v%}ﬁlmﬁﬁd €or NtRut.t SThe mixture was then

esat as a white crystalline
partitonakd Hetwsem diethyt eésr élt(lﬂenlehandwdpbﬂlfi)paﬂp): thecqrganipphase separated,

Washq\ggwq}qSS < @)arl‘lgﬁ /agd éﬁt&lr%gd( Fm«?_'%fgolm rsgﬁg% togPr klﬁgﬁlesmm sulfate,

ﬁlterécdodndcdcﬁx"@&%le"d\'ﬁﬁder teduced I@@&Eﬁ(re t@ afﬁﬁd 2%/ellbi;v s’&rtﬁﬁ PN:lﬁca’uon by

. Found: C, 53.13; H, 3.
flash pb@n)ai@r@mly@lsmgm p@,lw@rm@a@;pr}t (ﬁ 33t0410§4>teg}y|1 &FF;I@F dn |he)baé1%2afforded
0.7842% P! flerdry! by MRORYD N RAIAS: 6 WEIBRRY MHeh Ay BRI ER 1-y1 -

methy@bédzend sudfonbie-adiachititer sotid, MS GiﬁihmMZO@[M-quHﬂ“é)par ed in
Exanple 35, step 4 (0.5 g, 1.791 mol),

Step £5) T)% zh)édfuﬁ&ﬁ oF- (QRY-20F(I-aly1-P,6t-dieklopdpHeRPB2yox Ab66TF-en-1-y1 4-
mm

methylbenzenesulfonate (702 mg, 1.394 mmol) in anhydrous dichloromethane (35 mL) at

room temperature under nitrogen was added benzylidene-
bis(tricyclohexylphosphine)dichlororuthenium (114 mg, 0.1394 mmol) and the reaction
mixture stirred at room temperature for 5 hours. The reaction mixture was then concentrated
under reduced pressure to afford a brown syrup. The crude product was dissolved in ethyl
acetate (7 mL) and the solution added to a suspension of platinum (IV) oxide (32 mg, 0.139

mmol) in absolute ethanol (21 mL). The mixture was then hydrogenated at 12 psi of
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tri phenyl phosphine (0.658 g, 2.507 mmol) in anhydrous

toluene (20 nL) was added dropw se
waele@bhwey odi car boxyl ate (0.395 ni, 2.507 nmol pCEHO20D61€15208

reaction m xture stirred at room tenperature under

nitrogen for 19 hours. The reaction was quenched b
hydrages @dd: hpen dfhevigretion mixtura yvaarfdterdse thypygin splite and the filtrate

coedBS A PRSTLIIV A, YR T o B

chroti@b pﬁﬁ@ﬁn@*&kolvérﬁ%raﬁ@ﬁ R 8 t ma%eetls}& padtate é6l hexana affeftled 0.615 g

with water (100 .nL) and saturat ed brine (100m), drjed
(92%gv e9f nHERES; dichlproph en A3-tetrah Faronlabea ,.‘_.:‘.'n;‘_n: 4-
f up.
meth B8 ené dﬁfcggml??]? Eoﬁcﬁrlqg (tﬁggrng/gﬁgb ng ol vent

Step % ?glAfAegsto o‘fo[(%gf%-?%%yd(@ﬁ&ﬁ%ﬁoﬁ n?ré), i]3 qeaxéﬂgh}a({rg quge%goxepln 2-

yl]md&@hyldi- mbimmhmhaﬂfdna@ (881 gy 01798 ninéiNand sddivin azide (208 mg, 3.192
nmet hy| benzene sul f te as a_white solid_ N5 (ESI), nlz
mmobAp agpydrapp fimetisl éﬁlfgmdq-@l Oangawmsﬁgﬁtegfat 70 °C under mtrogen for 19

e 2 Gt o o LSRRG L O 1) o

resulfimg auﬂpynhlmustlﬂect Ivhgmrmr@st tian & Iﬁﬁ]ﬁtem_) Tl mixtmoanwas then partitioned
benzyl i dene-

betwisoR ] RNy bh a4 EGE) DL A loh Ghe DIRaRR R Sopaffed: washed

with Qate3 Q400meLl) )an@nﬁt&rﬁ'@d "RRE _F'l@@‘ mI Yied Svat hbgRdivat sﬁlPﬂé’n filtered
ten‘peraturefor hours. The redction mxture was then

and conpowntadatrsidr redvded pre@s:iu@é@i affors 8 wolorless syrfpr dusifibatiwnby flash

u The c s di ssolved in
chvorgipiBpin Hing oy ST FRRUAE o Bbr " RNGRC ebe A Mipper ot 212
azidodfetiBl Bt 2081 dichlod-pRetiyie?, B%-féﬁahﬁﬂr@%@nzdml@képih@ as a colorless
absol ute ethanol (21 nlL). The m xture was then
Syruphydr ogenat ed at 12 psi of Page 106 of 151 WO
2006/ 116165 PCT/ US2006/ 015208 hydrogen for 1 hour.
Step Fhe Tfeatcscpluﬁonn@ft @ﬂé'z\‘lﬂédquﬂhﬁf%@ 4- ﬁkbl@g%pb@i}ﬂ}mdnﬁitetrahydro-

benzqﬂ[?fox@alln%r nt ) ]tel%rcagl (?rgﬁlr ?f(?j nﬁﬁeasnsdu\gveettel; ?1 mlL) was

added bél@ﬁ‘ﬁt-@gﬁlﬁpﬁtphaﬁylﬁl@sghﬁe |(¥$ AMmdl/, g@@l@l’g 20§683mind1)1d%othe reaction

. eth acetate in hexane afforded 0.615 g (92% of
mixtyre gggrc ¢ af goom temperature for 20 hours. The brown suspension was then filtered

throu]@frlrgtkﬁtg‘ 8{?% {Eﬁﬂ«)[ Washdwith Eﬁng[ ahydle 356 nﬂ?’lﬁg"tﬁ@ ic{;‘ﬁaﬁ@éh filtrates

benzenesultonate a w sol|
concéw&‘ra(eEShmderrnfezluéleZi? pf({lerbl] fo. afforlp a3ycllbvs cslyntp orPwffication by flash

oo S oA L RIS £ T L it i
dmhl@roﬁ%aﬂwa%e ang ﬁg)@ho%jﬁ @@!M?R)@@ﬁeia%m&oél%%vnmh)s tbﬁ‘ahvdro 1-

drous dineth sulfoxide (10 nL) was heafed at
mmmﬂ%ﬂmﬂhxdz@m@ms a ooldrless §yrlfphe TBeopewduste wias |cb$solved in 2-

propdligh (1) ¥A3 (B RIRE O F sftEbs bPButbetitb St M i dictny

etherM38tAE; 0.F8emmoXt wa@ am folle e iyt hé)daﬁ@@d mIbet WR€ Resulting white
et hyl acet at e (100 and water (100 2 t he or

precipifaid éwge@]éqrg@ é@ affggis Hga mgii (7 BYohetf @H_(_Q(_])f% —dlcalmop%lenvl) 2.3.4.5-
tetra 173k ne (2 indid gc ¥8he gggg?ﬁlﬁ{ §Bhd MS (ESI) m/z

322([M&BEDre to afford a col orl ess syrup. Purlflcatlon by
flash
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chr omat ogr aphy using 3% ethyl acetate in hexane as
el uant gave 240 ng (86% of 2R -2-
w@2iodonashyl - 9- (2, 6-di chl or o- phenyl ) - 2, 3, 4, 5- t BCT/E2006/G15208
-benzo[ b] oxepi ne as a colorless syrup. Step 4. To a
sol ution of
(2R) - 2- azi donet hyl - 9- ( 2, Bxainpkel68r o- phenyl ) -2, 3, 4, 5-t et

1) I i hrRp T el é,i%tg?hyg‘f(sﬁf?emzpla?aed

yl]maﬁiy%minéa%mouﬂbﬂhenyl pisesphi: ney (sobutiviolofg 3- a@lyﬁQ’ 6/ ~dichloro-5-
he reaction m xture stirred room

fluorgbiphray bl é3 £6re, 24 -hawma) angh éSb?wﬂr%Mép@ﬁgn-éryl Wa@sylate (4.0 g,
6.4 G SRR AMIRYST 206 T G
mL) msafdﬂéd ar@ovise dethyleddivacbopylats (4.2 b, af.Panchod) el Hwweaction
mixtigy i HigP e ERPOBRIb PO PG SRR CREETE Righgpethylene

chlorﬁf%l aﬂE @R ddwitH vl 0 r"[@l@%%ﬂ@ﬂlew&ai‘éﬁojvgg uﬁ&r (\/ﬁgtr@m othfomatography
[ (2R9- (2, 6-di chl orophenyl) -2, 3,4, 5-tetrah

with B-S0Zostbpli awe@tqnlnl h\m@lwy Iaf%medel %isg (a77(‘3/o))l afi( l@éﬁﬂ lyirg’ .6 Fhiehloro-5-
odUC C 1 25
8 B AR il gdoo = -

ﬂu0r1 17l 18

15. 92(Q§dg(f'\§hﬁé h%ﬂeofl{@;an (E(Sim? 3@-%{2/{ ?@W %gw\ﬁl te

Step Pr &oi it (yﬁa(ﬂ)-m(BtaéhyEﬂ’ ’edla}ﬁlbm-ﬁi-fﬂlsﬁ)hn@w(ly]%lax&)but -3-enyl 4-
(2R

methylel?qng%ﬁpay oﬁfee;) e’{ﬂ (ﬁhen $ }I}Téqlgfg?ouérﬁl%oroethane (50 mL) at room

c d e
temp&[ﬁfu’rfﬂ El%rfﬂ'e% aergﬁ?%é’h WéfSl%\Q)\% Zocyglﬁzl}gfg%% -bi¥thicyd&exylphosphine)-

dwhl@i@mﬁthﬁﬁﬁmdpajﬁ@w nEmaimgn@ tl%regctlon mixture stirred at room temperature

over g T, Bl Re e ey s LTl GEf reduced

pressite. ACERIMHtdRD I@ffwﬁhiﬂ 15% e@hyl GicetdieCinl gxané- afforded 0.70 g (70%) of
fluoroblphenyl 2-al (3. 26 g,  11.0 npol ), and
: = hotlpeue-21.5ihydrabsaza[ Alaxepin-Jyylgmethyl 4 4-

R (3 ) : By

D an e [ n 201 [
meth{f %@%ﬁ PRI uf%%( 58 Ss R T veom
MS (ESQtMB@@QQ[MaNDQXyI ate (4.3 nL, 21.9 mol) and the
reaction mxture stirred at roomtenperature for

Ste rsd FRktAR x (R E- @ésdléktlpm@@@d)Wﬂq@r@r@éh@lhﬁ&#ebenzo b]oxepm—Z-

i

was alded platinum ﬂh’){ mmﬂs (af2f gyrabddhd ndittuge hy&%enafed at 45 psi of hydrogen
R) - 2- ( 3-.al I di chl

for 1§ﬂ @Méutﬁ %lonz; %W%%W%Eﬁ%ngﬁw Bt e vl By filtrate

concé?itxlatedmdglsreagfce%zprés%ure %lﬁoﬂgfo@raﬁhﬁtvvlm O% ey EtatBlif hexanes

To a sol ution

affor@d@) 2 QGO aI | )gl 2 (86%) d| ch»lfor oMM@bM@iynmﬂvﬂlmv-Z 3.4.5-

_____ c 0 'n of __- (%]QBB%SS oil. [OL] 25 =

+ 24, E?’W@L %%%@/OW‘Q@M@OH‘)%@WES?%/@W([M+NH4] ).
benzyl i dené- bi s(tri cyél ohexyl phosphi ne

_EE_dJ_C_‘EiJ or or ut Aeni welyt®n33 @f 0. QRM%‘IZ)G -digtlordphengxdtflwnmo-2,3,4,5-

tetrahydrobenzo g]toxrepguel }%Smetgomt quﬁﬁg&zlélne sulfonate (230 mg, 0.46 mmol) and

sodium azide (0.15 g, 2.3 mmol) in anhydrous DMF (20 mL) was heated to 90 °C under

nitrogen overnight. The cooled reaction mixture was quenched by the addition of water (20
mL). The mixture was then partitioned between ethyl acetate (100 mL) and water (100 mL),
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overni ght. The cool ed reaction m xture was
concentrated to a small vol une under reduced

w@e@ssuies Chromat ography with 0-15% et hyl acep@r/ES1i0n6/015208
hexanes afforded 0.70 g (70@6 of

the orgqgl}%glgﬂgq: ( 2132? g | ??gllés Y o&hﬁ% ﬁw 5& s?anﬁﬁgﬂ Byiele %%Ei dried

ene sulTonate as

hfﬂz 2ﬁlt ed aB® c&fcen{r@te@r ubde m@ﬁd&d?prmsure to afford a
over an.ﬁ%@iy g&%@1(5 Sl) meZT 510.1 { M-NH4] +
cream muut(lllﬁnmatography with 0- 15% ethy

t e
acetate in )nex f gave %O mg (83%) of

light yeﬁg%&ﬂ I}IE‘(E)) h 365 M) aget atoe/ et hanol (ﬁO/ 10 nl) was

b i gros:
x1 t L

tetrahygqqgerfzioflﬂpﬁpé u{OJ’gz)tlIrdﬁfxﬁlgfl)' ihti&rf9didFmat 9o 8@l iahe ward (1 mL)

er feduced pressure.

was added opmylﬁarmﬂma wphmﬂﬂaogmmet(hw mawdigat0etG 8, Hek apeel) and the
af forded 0. 60 (85%

reactioft R)ixfuge @ergi at g}%ﬁmﬁ% foy 2 days, o lée Eroxvnssuspensmn was then
filtered! t%}&%ﬁyc]%g&bﬁ{ézﬁﬁal QXERFRhedt WitHRdi lacetate (50 mL) and the combined

ehzene-sul fonate as a col orl ess oil g%&g
filtrates Eélnoaﬁtrat(:@ anéer6 vagh@ny Hhe MBIt MBS HSMONFS I, vacuum.
Chrome{qg glél ‘?}dﬁ Od HIIBFtBﬁIhOj nly|]§’l @19%6?1% Ocrh(ljorgie 3plus 1% NH,OH afforded

{[(R)- é ?Z é ﬁ@ﬂﬂfr@&%ﬁ%@lﬂu&éﬁm Bih2dyo-) Hehtophen-2- vl]methyl}amlne as
net hyl benzené- sul f onat e

colorless)dll uffhgzq)ldées(s@111\5a59dlssg)1\@dm‘8y{rgq§taé?] H%glgg% nﬁ/g P}écgochlorlde
90.C U L25Th °
015, 1% B 0B S SRR g e 0.2

y the a I on

(c 1% géluﬂ@{ﬁfmé@ﬁP MS)(Esmﬁzzm@aqwmé)s then partitioned
etween eth acet ate élOO n) and water (100 niL),

E1eme@aganalo®r&17115@12%02'06 } 1He965 PCT/ US2006/ 015208 t he

r ated, washed with water (100 niL)
Theor%réasgaéu?lg ??é (100 i), dried over anhydrous

Foundsgdwm&mla‘meq %64 tered and concentrated under
reduced pressure to afford a cream solid.
Chr omat ogr aphy with 0-15% et hyl acetate in hexanes
gave 270 ng (83% of (Rkampiegd donethvl) 9-(2 6
di chl or heUl)-7-fluoro-2 3

((2R)5=¢mbraayatwnehmmi-awé)mqﬁbammme hyrlgvﬁhlgréd? ow oil. M

Step I(R")Fog sph%o& %Hois (é3§ %aﬁ & E5KE dlg&ﬁjgodlum carbonate 9.0 g,

| uor o-
84.9 rﬁm‘btl)51n Dﬁi%%'&?e@lr(ghe %O[Iblpm@haﬂéed 0-chlorg-6 -methexyhmia?jnedboromc
I n tetrahydrof uran and_wat er e
acid (@Olgyﬂéﬂ rhmnu})dlt 82 f’@hé)rﬂ wsﬁggg me\k@(f(fmbew]ﬁﬂ? m%‘a peélaalum 0) (1.5
nd th t
o 14 o e SRR Bl RE LAl e o soom

’ce:mpefr%‘cl,%lI LI 1%5'151{%‘% Hn}@tﬁi'é ‘&/Ss eiti’a@teﬁhbfftle éthsmdﬁﬁtamsﬁeeﬂedmﬁth water and
acetate the combined filtyrat ea
satursna e dtmatchtbridseired aGuHO T adS SPFERFe s Eh e pressure.

P e R PO T & DA 6 P Ol Provided
39¢g %2%)‘:&1 0B Methoyid-ueARBiphenyl as a colorless oil.

di’hydro-2H chronmen-2-yl | meth a
Step 2: 2- Chloro 6-methoxy-2' -methyl%llphenyl %g 8 r%ép ? mmol? was heated in hydrogen

bromide (33% in acetic acid, 60 mL) at 65 °C overnight. The resulting mixture was cooled to

room temperature, poured in water and extracted with ethyl acetate. The organic layer was
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colorless oil. The colorless oil was dissolved in
ethyl acetate and nmade into its hydrochloride salt
W@ 083165 7199 as a white foam using excess etPEr/881006/015208
hydrochloric acid, [a]D25 = +38.220 (c 1% solution in
MeOH); MS (ES) n12 340.0 ([MtH] +). Elenental Anal. for
washel w6 @zRNROd s40Tatedodiunh ebloyide Cilrigh ove: anliydrougssodium sulfate,

ﬁltereg’d( gr% cguo %ﬁg%?cg ’ugc?eg %1}% essﬁ,ra ”gh 136)512@? :%lﬁg% %.1!‘&1%1‘ treated with

potasEMﬂf eebhimatd d6:5 S7BK ﬂamomnanéthzhndl (000 @i) 3t ﬂfoﬁmhqietaﬁﬁe for 2 h.
8 g, 80.6 mmol) and sodi um carbonate (9.0

The mhjﬁn): wag my%p@der(@dqcedzggswg NP rg@é@ed was egctracted with ethyl
acetafd. 5‘:{3) 2k Xr aiﬁ‘%u}?%( ?%gﬂ%d DRLORAEr altf Eﬂm(a?edosoghurg%hﬁmde dried

over tzﬁﬂiydkius( todipie rsylfﬁlhpsﬁ)lkﬂrﬂb) arial doadénirmed0 )unddr Sredgged pressure.

Puri J(ggtéqqqyo HCOCI-HI-@%& ragab(taht? gr,}a rl@éﬁ%& oaqtﬁltzlg%et%%?em%exanes produced
10.9 é ??37%} éﬂ@cm%t?fn%tm%lﬁﬁﬁlﬁﬁlo? ds Yb41Bridsheyl acet ate,

Wwih water and saturated sodi um chl ori de,
M |T@da sNaiSOaf 6-ahbbro-dhmethyt-hiphdnyddelr (4 Edgcidd/ mmol) in DMF (30

) Puri fi ti | t
L) RS SRS boip i SeSBeaY e st i AR bish: GymL. 326
mmo8-a¥ rfbnﬁ l@&%er@tﬁlr@ "g}iilﬂl fb%ﬁltlﬁg AEkABX Wag stif®d Myobmplapyianas for 4 h.
a colorless oil. ep

The mixthteowas @xﬁﬁt%wﬂgemﬁ{;@p@m@ W@hﬁ@ withswateyy and patyrated sodium
chlorﬂi‘@fD éi)ﬂe ng%ﬁhfcﬂ'ggp éga,lgfno gﬁgah% bfiﬁ’,«%}peﬁi ean(isgf%{gcleﬁ]traqgc? tu'nﬁer reduced

OVer ni I'ng N x
press\ms Rm@lce@brt oy IS@D nmtng ra[rsemhugmdlepmﬂ(htﬂ) 30% \Mityéacmel in hexanes
h )

prov@ggg%%dggg% 9E2 YYaw oil.

Step ¥R3N&Aut F]Myt& 2"@11}% @hﬁﬁ%-ﬁﬁ%ﬁ%ﬁ 9!‘@4@& qr5| Qﬁmoﬁ lih Gfsitylene

over anhydr ous “so um sul fate tered and
(100 ool evesr wtlesiedu e 24 rled utled sp}vemswae refflozed emideiuecdoicéd pressure.

pusity g RBYGO st v eraisBehED e isgned provided

3.0 g (™% RotB-allyite clf6t B Ghet Wi pheRBVES d4ndesht &@msw efl.
pressure. The residue was extracted with eth

Step Beetn @ sptatiamhef G-gfhnitcchlonped -matkylwpbersd-2nlt %/?- Qe ef.7 mmol) in
B8, MR 153 5 A IR 622 5, 0.4

mmol)edThe despitpsSmixture Way kdfluxad iovtrolight! STKS ssliverg was removed under
| vent gradl ent of 10 to 40% ethyl acetate in hexa
red uqsg paewa- Pyohioatipn by7CQupsigg aplyedl. gradiggl of 3 oGy WYFWate in

hexal?es kﬁO@ﬁiea i:@n'g L /§) 8f|6 bR Inet 1-2-0l as a

oro-2' bi phenyT-2-0
colorlensdﬁll/F (30 nL) was added pot assi um car bonat e (4.5 g,

[ m.... 3 )
step B Jih 4 S freiosprs T QB (g B DGR R V1106 3,56 mmo)
in toh@M8 [ITREN AtwHse addd ﬁl}%‘lenyl-ﬁh@sﬁﬂﬁét 18 pas, @(tlﬁﬁh%l)ednd diethyl
with ethyl acetate, washed wat er _and sat ur at ed
azodigg@pxipate (0.9 mL, 5. 79 mmol) followed by (S)-2-hydroxy-3-buten-1-yl p-tosylate

(1.4 g, 5.79 mmol) at room temperature. The resulting mixture was stirred at room

temperature overnight. The solvent was removed under reduced pressure. Purification by
ISCO using a solvent gradient of 0 t010% ethyl acetate in hexanes provided 1.4 g (75%) of
(2R)-2-(6-chloro-2'-methyl-3-(prop-1-enyl)biphenyl-2-yloxy)but-3-enyl 4-

methylbenzenesulfonate as a colorless oil.
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chl oride, dried over anhydrous sodi um sul f ate,
filtered and concentrated under reduced pressure.
weosfiiaes i on by |1 SCO using a sol vent gradi ent POf/US200€015208
30@6ethy| acetate in hexanes prOV|ded 5.6 g (100% of
2-al |, oxy-6-chloro-2'- rrethlblﬁh as a light yello
Step @i ITo Ssalptich oR(2RIFA1(6-eorsr2'-methyl-3 %/pmp- 1-enyl)biphenyl-2- yloxy)but-3-

o $a RIS AL 1 2, T BB gy o s

benzﬁldeﬁélﬁls&ﬁhycﬁéﬁexv@)ﬁ Cgh iRy diehluisieheriau ¢e.d7 pg.e 959r (ﬁnmol) and the
Purification by usi ng a sol vent gradl ent of Ot

resultzrzg)/m@ttmrwwaé@arra@ ét JORMHERRREETR PHINEEH e plypn W/aef%qved under
reduc%& Hs&kre Fﬁﬂg?egﬁgzo ﬁ%?é%ﬁ%??glgngﬁacﬁkntaﬁ Oato|20§'pkthyl acetate in

hexar&s aptoyidei- 018l @r ¢eFo) roft (R pihborgi’-G-iayl-212- dirameri/2-yl)methyl 4-
nmmol ) in,_ methyl en&&”{on de (70 nL) was added

methylpengenpsybfprals adt 1 &lpal 1 adium (11) (0.22 g, 0.84
Step T8I ) - e idtatth | NG MORYIGHNGS- L EIAKET BHRAH-Bhmethyl  4-

€ sol vent was renoved under reduced pressure.
methybenzehesatfovate 6§.8 1gSCO mmiohgn atlsoblv(éﬁtmlg)r andi eshyl ageta® (1@ mL) was

prepsgei iy b PR o otid spf PR e PRy befle ave v
0.23 &H ddRIee a@dl Jche r&tc@l@n ﬁnxfﬁ@b ﬁa§ﬂiaﬁéﬂ @iedh h drogen atmosphere (40 psi)

| oro- 1) prop- yI%blphe@% -2-ol (1.0
for 3§ h 3 S rﬁﬁ:ﬁm}g ml]qtufeowg% iﬁétel(egohm_ug Eglite and the solvent was

remoaeZ 5 Icgzgr%cglgé)cf g{%kﬁu?%( %ur rg&tlgé J}%% Eﬁﬁ;sll}gg{ olgérgtggé/dlent of 0 to 20%

ethyl ( &etale Hy diiexdies3 pluvlidad- 08yl @Oﬂb@ybﬁt(@m(ﬂch’lo@ 8-5-1:6E'lchroman-2-

mmol ) at room tenperature resulting mxture was
yDmeli Aty bepgns s RBases 20k SHERh| ght | The ol ven
Step:’_"g remgyed , un@@ml{)ﬁd%ﬁd Q'R?Sﬁéﬁlgro ?Hrtbfyu&@ama{lz%methyl 4-

usi ng a solvent gradi Ox ethyl acet’ate
methyltbeﬁmneﬂmé‘bnxpfﬂ QQB@edj 81muhol) i PHIFOEF0 mL) was added sodium a21de (1.2 g,

18.4 PR} gt - 5E Sr e ity Ve SRR EE PP oL P! e was

extraied Qitle 8 ph&etatg a@eshdd Qvig wik: MO 2RPREL 38did chloride, dried with
PCT/ USZOO%/ 015208 St ep 7: To a solution of

anhydrpRy sodipm- sitfatey mdzcmwemrmd godesrregnded ggasyisi phaHiqation py 1ISCO

wind AN st b 205 DN EORENSOLLG0) Gy 5% BB or o

2- (azbbnieyﬁvmﬁmﬁ}obcb-séd-fdhdmbmlaﬂ)&;/h pbloslpdsi d’ib) di chl or or ut heni
res

step 807 Wpacrontion s R LAY Dy carg o TS fackss mmo)
in THE! \ge{gle g‘cﬁﬁewafe?d@g?ﬂﬂ?rg s Yh§ed g hfei‘ %@ﬁﬁd) Rri¥eny BERphine (3

usi vent gradien O to 20% et hyl acetatée’in
mmohigx&reg, rdvnumel) &nddthe @'ﬁﬁ%ﬁgomlxture was stlrred at room temperature

o S M PTG ) TP e e

pressﬁf%l Ult’ﬁrﬁl'baﬁf)n by ISCO using a solvent gradient of 0 tolO% methanol in methylene
chl oro-8-o-tolyl -2H chronen-2-yl ) ne

yl
chlorrd-@t myvndeqh Qelrﬁes af thsristleecqrap@ing as 2. <s>l<mlﬁss )mh nTh,et wéﬁ\@rs dissolved in
ethyl(aég %gena ﬁttg)g\%htlci%cl%td%& n(ci]if%r gﬂs&} &ﬁ&d '5%19, 1.5 mmol)

hydr e’and purge
was Rldetl] sulerf |vM)s rexod&l {a#teRolid was washed w1th ethyl ether (3 x 5 mL) to
provide 0.13 g of ((2R)-7-chloro-8-o-tolylchroman-2-yl)methanamine hydrochloride as a
white solid salt, mp 155 °C; MS (APPI) m/z 288 ([M+H] ™); [a]p> = -55 ° (¢ = 1% SOLN,

MeOH).
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0.23 g) was added and the reaction m xture was shaken
under a hydrogen atnosphere (40 psi) for 3.5 h. The
WO e®ahtdingy m xture was filtered through a pad pET/Os1006¢/€15208
and the sol vent mas renoved under reduced pressure.
Purification by 1 SCO usi ng a solvent gradient of 0 to
Elem@gshanelysiglforCe NOr Hfelxanes provided 0.8 g (100% of

(2R)5 £~ chl )- ol yl chroman-2- yl) net hyl
fﬂw0é5§§%%§7§§ﬁ§éﬁ§§u %%nate as a thick dark oil. Step 9:
Found:0C26 591 ;Uli ©09;04, 4.00.

((2R)-7-chl oro-8-o0-tolyl chroman- 2-yl ) net hyl 4-

nmet hyl benzenesul fonate (0.8 g, 1.8 mmol) in DVBO (50

nm.) was added sodiun1aziE§54¥he% 09. 18.4 mmol) and the
e

resulting m xture was heat at 60 C overnight. The
((2R)m-xhlum-8v@schlmphaqtl)nlirmah-Zeylhybthauem@ydmshledidw th

NIRRT I e T
meth&@@@ﬁ&ﬁe Rbfoiacd (50 g bk 8ahingl) iRDNIBFAteiS NP58 mL) according to

ent gradi ent Of to 20% et hyl acetate i'n_hexanes
the p;cncedfmrde;@s@ﬁ@dgfo( g3epplef 62F8tep 1 provided 5.0 g (74%) of 2.2-dichloro-6-

2- (azi dagnet h | oro-8-0-tolylchroman as a
M&i’—g@?s& 53 §ts%%?10 To a sol ution of

Step QQ RIredtni h¥ iogt Qm?IdﬁBHldro76 fBihek fbiBhdiryl Q5 W g; fHOOEmmncﬁllj) V\'ﬁt}ghydrogen
1.6 mmol) in THE (15 nL) and water . dél
bromists| (3 A%r intasatie a¢il; @mewaﬁmémtﬁéhq BrOCﬁﬁiﬁsF /dsscrlga é fgf xample 69,

s Py P LML OBAANT D s abiasl =

Step Bh rI@wgiohath:imf 2f-dietllotoebipinohybdnd ¢10.6 &t ¢H8 wmdel) in aME ads added

s B gL b eS| 80, 2% b S b8 R Bk g3 mL, 27
mmo r ?tv 'r(qﬁﬁei r]pg’raﬂqu trhe ltebﬁljuﬁg GRIFRRE NHaP Stifre§ Odt 0fdoﬁ§ Semperature

was di ssolved ih ethyl acetate (5 nL
overmgtd t“ﬂmmmhrehyw oyented hwith edyl @qetﬁe,wwasheétmﬂl wetenepd saturated

iy 35051 B R 5 LR, "SRG 30M cer

redud@ﬂ %Yésgtﬁreo PlAfiBatith by ISCO using a solvent gradient of 0 to 30% ethyl acetate in
chl oro-8-0-tol yl chroman ).met hanam ne

hexaw@m@mdoﬂ a8 (%) ofva:f;bé_&b&aédmw adighgellow oil

s EET L, 358 S 3B 4505 HbOFA s

(100 Fl‘ﬁm hﬁ%Of%]/uQédSZf&B 24Eh.en®h¢ ablvanialwasi emfosed @hdetl 8k 'pressure.

Pur1ﬁ@§t1c.7r1by ié)Cé u(gglg q\polypnégradg%ggﬁ%péy ?8‘% e%ﬁyl aclgt%%]eni%: hegi:énes provided
9.0 (% R%of? 361197 @: &cﬁlgrO%thﬁﬂﬁl@F%la)l?égﬂ Q8MRy 8ty ) met hanam

I he drochl ori de: Steel ITeat ne
Sten 3. DT ED0AI T g Sh6 (80 rhBOLE ohtbR) Evid b mmol) in methylene

o 30 SRS ISR 6% 24 Rl ssnin

to th@pﬂfé@@lﬁé Qestemed If&eEIx nfle 6BX |5€‘p1691.de§13€fpg 14prpyf Q’ﬁfddlchloro 3-
% (749 of 2,2'-dichloro-
(prop 1-eny )blphenvl 2-olas a hght yellow oil.

Step 6: Treatment of 2', 6-dichloro-3-(prop-1-enyl)biphenyl-2-ol (3.0 g, 10.7 mmol) in
toluene (100 mL) with triphenylphosphine (4.22 g, 16.1 mmol), diethyl azodicarboxylate (2.5
mL, 16.1 mmol) and (S)-2-hydroxy-3-buten-1-yl p-tosylate (2.4 g, 10.0 mmol) according to
the procedure described for Example 69, Step 6 provided 3.0 g (60%) of (2R)-2-(2'.6-

Page 112 of 151



met hoxybi phenyl as a colorless oil. Step 2: Treatnent
of 2,2'-dichloro-6-nethoxybi phenyl (5.0 g, 20.9 mol)
wowah/1vies ogen brom de (33%in acetic acid, 6BCTI$2006/015208
according to the procedure described for Exanple 69,
Step 2 provided 4.2 g (89% of
dichlgro-66pdem-hienyObiphenvh i vioxybutakenyl c Atmpthybenzgnesul fgn ‘ﬁzgg as a pale

1 To. 12 sol ution of 2',6-dichloro-biphenyl-2-o0l (10.0 g,
yelloypilg o1’y in DMF was added sodi um hydride (60%in

Step T ‘Vn me raaslohﬁioh of 2218)-2H(2' B2diZnh16703 Y prapd -alyl)piphenylr-slox ¢ but3-enyl 4-

62 mmlg at roomteira[rl‘)peratur(ﬁ The reseéb g dded
methﬂbmzan@uwﬁgatgt Brir & 5296 myBah) t BrbLrdiehiprocthigher ) was adde
benzyTﬁ?g%éttHE?ch%%gg%%@?ﬁe zﬂc é)'?utﬁéﬁ]ﬁ{noﬁ‘fgt at &, 82\’31%?&)‘1’) and the

um c ride,” dried over
resulta{gfmﬁdtm‘dswasadrrﬂdmsmbfrﬂbmpeﬂahirt evadighh dTioosedemt mas egnoved under

BN AN T S TN TR N =S T

hexarférs 0}5&(9)? leQ 5 9o (089 oFf ((2R)-7- chloro 8-(2- chlorophenvl) 2H- chromen-z-
I oxy- 6- di chl’or obi'phenyl as a oW Ol

[ el
DmeShdph-shotbAtbsmbnesulforate @ a bioh(e idbMS R ASASHEMAE :
8 mol) in nmesitylene (100 nmi) was
mk"f.‘@ﬁﬁ%%h@ﬁ? 24 h. The sol vent was renoved under
Step I @ducegbaph&fs 'ebfe((ZRF-Urdhidr@ DI R pheBGO-ABich@neen-2-yl)methyl 4-
sol vent ?radl ent of to 20% et hyl acetate in

methylpengedesylionaty (@1@ 37%6261111131) ap |e§hangl (180 m@ﬂ@r%&lﬂqg’rﬁte (15 mL)
with gljégﬁ‘lllrgrq\g)s )@dé h}r g%? ib@%hag%é}‘ld n?tt ﬁhesgrogécﬁﬁ‘é ggs@%lb&f for Example

69, Step Srpidvidedrel10 gl{P6so) dL((RRDI- dhitdro-\&-(ﬂlﬁnhlorophenvl)chroman- -vl)methyl

di chl or obi (acetonl ril e%}J 5} adium (11) (0.86 g, 3.3
iﬁ%ﬂ%@é@?—%—%s%ﬂﬁ Pl8dure described for
_s__tgp_z_”p' erlé?tme% el%f5 (@ﬂ@)\lv Q%r038-q2-g:hfo4§1%en%chroman- -yl)methyl 4-
di ch

oro-3- (prop-1-enyl)bi phen I as a %
methylbbhapnesvifonatsSt(@d 06g, 462 armehtwigi sedipm a21de (l 77 g, 27 20 mmol) in

oS AR 2hSP i GRIRY s Shp it By ied 15

(99%6 %fZ@Rm (&ﬁdamem)b)z cidb@tdyi-ciagaphenebromhat & 6 2wvhte solid. MS
mmol) and (S)-2-hydroxy-3-buten-1| -yl

16.
(EI)’B/—Zt36§39|[M]e (2.4 g, 10.0 moi) according to the

s 3067 S B T REA AR PSS g n (15 5

4.48 Zﬁﬁhﬁl)ﬂaﬁth6@o]?@i5‘r$8&ﬁk0&h@ﬂdﬁ&ﬁﬂwsphme (3 mmol/g, 1.94 g, 5.82 mmol)

sccorg R oRRSGWEL AP DR doralearile . Sy | buroxined Blge (45%) of

( (2R)77 cﬁl%rda8 58l MidrOheR{) chroman-2-yI)methanamine hvdrochlorlde as a white solid
(ZR)-2-1Z, 6-dichl oro-3-(prop-T-enyl)bi phenyT - Z2-yl oxy) b

salt, mb- zaommommmemymmwze]n@wrﬂomuﬁ 3.-26.4° (c5= 9% $OIGN) MeOH).

2-dic nm.) was added
Elemﬁ’éﬁizl%allﬁ %ﬁf&ﬁaﬁé exyl phosphi ne) di chl or or ut heni

TheotMd, 55 6 H ;6§2Nmirg[5) and the resulting mxture was
stirre “room fenperature overnight. The sol vent was

Foundetﬁ;\ﬁé(88quéB6 Nediided pressure. Purification by |1SCO
using a solvent gradient of 0 to 20% ethyl acetate in
hexanes provided 2.15 g (78% of
((2R) - 7-chl or o- 8- ( 2- chl ope@apRYT) - 2H chr onen- 2-

((2R)-8-(2-chlorophenyl)-7-fluorochroman-2-yl)methanamine hydrochloride
Step 1: Treatment of 2-bromochlorobenzene (9 mL, 77.6 mmol) with 2-fluoro-6-
methoxybenzene boronic acid (10.0 g, 58.8 mmol) in DME-water (5:1, 250 mL) according to
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yl') met hyl 4-net hyl benzenesul fonate as an off-white
solid. M5 (ESI) mz 460.9 ([MtH +); mz 477.9

W@ padsMiAps) Step 8: Treat nent of PCT/US2006/015208
((2R)-7-chl or o- 8- (2-chl orophenyl ) -2H chronen-2-yl ) nmeth

yl 4- nethyl benzenesul fonate (2. 4.62 mnol) in
the pmhdmgldeécrﬂmd rfioy mp& 6l Stap et at%flc?e%lM)g Ofc“NQHahloro-2 -fluoro-6-

tinu (84%Pt, 0.50 g) according to the
gmﬂx%p@g%@gﬂé AEQIOPCRT  or Exanpl e 69, Step 8 provided
tep %( Tﬁb)aﬁnélﬁﬁi@' @ﬁloro-Z fluoro-6-methoxybiphenyl (17.0 g) with hydrogen bromide
R)-7-chl oro (2-chl or ophenyl ) chr t
(3% b, PR ML\ ACk o AES a0 el ey GO o TRl 9, Step 2
prov1c?e(dz’;r§ | 35"?%?& of c?lo;%-6-%!3I10r0b18%en%1/-%-01 as a colorless oil.

chr oman- 2-yl ) net hyl
Step 3 :- ’ﬂﬁehﬂrrydnbeﬁibnldsm -6-dlnatcebipRenty-2enl (/5 058, 22vd|hmel)t With potassium

carbogRe st i Rl a8 alibenidLd i Yol medibgh Dggo (100 i)

accoréitn pcogché’r Rydeded cies@rllﬂad fo?@f&m%ie 69 SteP 3 provided 4.5 g (76%) of 2-
- 2- a2| domet hy ) - 7 chl or o- or ophenyl )chrorm

1y ch pliph aRaEyellwszss 0 [M+. Step 10:
Ste % qcf&oww% -BloggoerRiphend (50 §piad e msiviene
(100 fAnICY v@s gr,eﬂuﬁed4$orfm|ﬁ Wl“Eieh s@l@bﬁ{tﬁ%s hemoded under reduced pressure.

triphen hosphi ne_( 5.82
Purifigaféssy oy ﬁ%;p Q gsinge q@ﬂ‘@@b a@d@ng@fs@ i9 %%% atley! a@%ﬂéﬁ@é@es provided

7.0 gﬁ% f

0. sha colorles 5 oil

roman- 2-yl ) met hanam

Step §: ﬁﬁeﬁmhﬁaﬁﬂ .]ﬂyl@-ch&r@@ﬁuot@bqﬂlbm}d -2-alaBt8, g,rt}é 528moP)AR methylene

chlorileg (560 e gichices iaratripabiach h (B (23518 3o according

to th5 gggﬁﬁlodeﬁerg%d ﬁ)'is Ezémfl'é 69, §§Pe§\|_}9rdlv1% 1.5F@YRebs) Gf 2'-chloro-6-

sngh P ysahghtf}dnﬁowmlhronan 2-yl ) met hanam

s KRR, B R R S it 20 761 mmon i

toluere (dotmpwﬁh tﬁﬁtelﬁsappnb?m@r(s obgmq m50mﬁll©l)§jdl(eﬂ@l @z@hcaﬂﬁax&late (1.78
DME- wat efr according to

) .
L, 1145 gmaly 1n«1/\(§)22r@5¢m*§d@1tmirﬂbsze@é¢tei%Qc% 12t3r$emmol) according
to theoﬁfgg&ﬁ% &esgﬁﬁé‘t{] og F%gaxgﬁ%lé?ér tel 66_epr§91d Pl %% %40%?‘%1%'( glgﬁ%—( 2'-chloro-
6- ﬂu@olao(ﬂre;ss -eniy])biphéeit-22ylody)bat- 3remg] éﬁmethvlbenzenesulfonate as a pale
2' - chl oro- 2-fl uor o- 6- met hoxybi phenyl (17.0 g) with

YelloW)P(!i]r ogen bromide (33%in acetic acid, 60 nl)

tep QCQ?éa%@&r %f\? Z'RZQ (1572' 91?18{4“5 ?lugf’osy(pﬂéﬁq ér@l)b@iﬁﬁﬁl-’f-yﬁ&y)but 3-enyl
4- meﬂiyl@htmeulﬁ}rfata(d rSobi bﬁ& nyholﬁwﬁlh twyzdident-bis(teisyclobdxylphosphine)-

dlchlgge h%uu%;&)ggﬁo&))%% lg glsgdwﬁiorge%ﬁﬁggg@h rn?dél %ccor%ng to the

proce'gﬁwrsez)déﬁ@l@ecrlrfgﬂi alkhblebsOMigiey (2. Fotilded 3B77gnEA)) ioff ((2R)-8-(2-
chlorophenyl)-7-fluoro-2H-chromen-2-yl)methyl 4-methylbenzene-sulfonate as a thick dark

oil.

Step 8:  Treatment of ((2R)-8-(2-chlorophenyl)-7-fluoro-2H-chromen-2-yl)methyl 4-
methylbenzenesulfonate (0.7 g, 1.57 mmol) in ethanol (40 mL) and ethyl acetate (10 mL)
with platinum (IV) oxide (84% Pt, 0.21 g) according to the procedure described for Example

Page 114 of 151



according to the procedure described for Exanple 69,
Step 3 provided 4.5 g (76% of 2-

wa@bkdogliongs 2' - chl or o- 6- f | uor obi phenyl as a pal ePgEUEI06/015208
0|I Step 4 A soI utlon of

69, Shinch yrqvmeﬁéy gﬂ@%) oz' 3R)-8;(7-chloroplie prgehre
4- me#!;%ﬁ:e@?én\é?tﬁfon%sas VR oWer T educed pr essure.

using a solvent gradient of O to
Step 20% et h];/rleammet atof |®2Hh)3&1ﬁ2+ehlopm1wn}oléd ﬂubr@:lgor(l&l%yl)mﬁethyl 4-

methglppnze Sél ogate @) 2 S ﬁ.é%ltnyrgﬁg Hle az1ge (Oa 51 & g, SF% r%rrrllo in DMSO

(20 nﬁ,)adcl:c\’t{ifn?g to Qﬁé oBediné Hés@flsedafo@ m&ambt%mISt&;f@ Bro¥idedd.38 g (67%)
) in nmethyl ene chlorlde (150 m) wi
of (21?d)-2-lﬁa7rhdcam¢t (e j e aeIDehOmAN Bs Q(palsefegowg)ﬂg

step JH0 4;efiigh 4 [@R)--(p%lg gﬁlgﬁ%@' - Sfg3GRER hBfochroman (033 ¢,

1.04 ihm(ﬂ}l k)\@lﬂancﬁyméﬂ Ibtind- tﬁpﬁ@ymiphl@myi )nlmqilge 0yl g,2t.60 n@asold in THF

yellow oil. Step 6: Treatnent of

(10 rrzL) %’1 waigt 6L marw@rdn{aoﬁodbe procegyg|depiriied for Esargple 69, Step 10
provifiéd Qh g ﬁb/g'm %%%%uo%éﬁomm -2-yl)methanamine
pheny osphi

tri ,_dl et hyl
hydrc&hnﬂide&rsuowﬁtatselt( fp7R3-p25 °Q1MES (APPI) )mamd2 (M+H]"); [a]p® = -
ten-1-yl p-tosylate (3.0 g, 12.38

dr oxy- 3- bu
40. Oom%l:)w&é )f\ﬂ 10 the procedure described for
Elem%f‘yg%ﬁpg 6?%(?Fﬂtp\ji1@ﬁd 1.5 g (40% of
Theofy: {0, G8156; B; 4,91 085 4.2€nyl ) bi phenyl - 2-yl oxy) but - 3- eny|
Foungz:_ @%Eﬁ%ﬁé%g&eﬁuﬂpnat e as a pale yellowoil. Step

(2R)-2-(2'-chl oro-6-fluoro-3-(prop-I-enyl)bi phenyl -2-y
| oxy) but - 3-enyl  4-met hyl benzenesul fonate (1.5 g, 3.08
mol ) with benzylidene- bExqgmpleci’cl ohexyl phosphi ne) -

((2R) § %P 8,91 %-géet hglnhglpggg |$ﬁsor‘Qiché'glrnrrw-)i%' )me{lhanamme hg(cl’rochlorlde

Step dI]?Sg ﬂ‘k&ﬁﬁeﬁto bf Exbroploe4-Ghlordtbepne’ (R0 omigedl19. rﬁog #itho@-fluoro-6-
0 R -

methewbsm@ﬁ é’ﬁmn}c 7id (100 8- 238 erpedirihDY 5 Pptas g 300 mL) according to
the pg ﬁﬂ%é%&%%”for%&la%ﬂ“@%@ 3Rpal biivikeddB1 6 ¢ 8F U-chRED"-fluoro-6'-

r eat nent
methé}(VZEQ%meBh‘ﬂEmhblhxdrasphe]mylless-dﬂ f | uor o- 2H chronen- 2-yl ) net h

I, hiﬁ&%%rﬁ)&fﬁ{-fﬁene ethf ong O. éz?@etwphr%? 21217%, 10.8 mmol)

with %&Bg&%ﬁbﬁﬁ&@ (3‘3% Hﬁac@ﬁé%lﬁ)t 50 QL? &cﬁ}dlﬁ%@@ﬂﬁlﬂﬂ&eﬁﬁré d¥8cribed for
procedure describ a%ﬂ 14 of 151 WO
B

EXﬂHB@@éP,lﬁ_f@nQSPIPQJﬂﬁdJQZZ)QGB@%Mﬁﬂ' Chflqro grof2 methylhiphenyl2-ol as a

color é 0% of

%f; -8-(2-chl orophenyl)-7-fl uorochroman-2-yl) et hyl

Step 4~ nﬂtré‘adnbﬁtﬂéﬁ Aeshlbioch8lerodB-neetPAbidhyeiow @.7 .g, Stiep ndhol) with
Treat ne

potasel(umarbor(aée é%ﬂ & dpriemino)). ands allyd bermids - 2Ly 1Y eippl) in DMSO
(100 fhr. fh I’B‘S%ﬂ&g Zr{g‘je %Pfé‘oﬁég&ﬁﬁ’é‘ gésggééh 170[r %xaﬂup%l\;g“@é(ﬁ }M&v;aed 2.1 g (66%)

of 2'- a]d:vdox'd #rohldro-6l- ﬂaowbmduﬂlﬁphiawbas dedofless odxanpl e 69,

Step o 9 Ria31 HoAreH KRS TP B BN ePh1sh 67 i o) i

mesitlede (70 RA) Qax @&MBWAFhl 24 h. The solvent was removed under reduced pressure.
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Step 10: Treatnent of
(2R) - 2- (azi donet hyl ) - 8- (2-chl or ophenyl )-7-fl uorochroma
wWo2@0/1836%8, 1.04 nmol) with pol yner-bound PCT/US2006/015208
tri phenyl phosphine (3 nmmol/g, 0.5 g, 1.50 mvol) in THE
(10 nL) and water (0.5 nL) according to the procedure
Purifidatingr hoBECQ gpinErcpepicat stgdlest @0 1(020"/8661%11 @egfalg. ip heganes provided

20¢g EJS% 1-2-0l as,a }ilalls %'ellohw 011

Step §:MEreatRjeat @ﬁ Blatiyi-dlechisrob- ﬂﬁkbrbeZ' ﬁ&lthylblp‘h)en&EB ?23.0G, MR mmol) in
PPI) nalz 292 ([.

methyleiey fHlome SRRM WAt Socerirspaiedm (I8 8 1.0 mmoD
accor{{fﬁEQBgtge gﬁ?cggu.\‘%sdes&'lllbeﬁ @il ’Ex%knpfe 85 Stgﬁ’@nﬂovﬁed 3% §2(8O%) of 4'-

chlor¢-62XR)or82(- meﬂilvll-éif(oroz)—mmhlﬂtwmw !l Bsfd woloolessr oitanMS ((ESI) m/z

am ne hydrochloride Step 1: Treatnent of
27soéqﬁioﬁ£ 4-chl orotoluene (20 nmL, 0.15 nol) wth

Step &7 fréRmenof mm&m@@ﬁnkﬁfy@ﬂl(@ro%cl-@m;&p&ngl 25;% (86 g, 5.78

mm) in DME-water (5:1, nL) according t

mmo}{)r trc elglneee dedc mlbe dvﬁ]@)rtrmhgmy@p}@sglgne St%/ 18:p ,8&7, d@@ol) diethyl
seodiygpRedySh AL By PR Y O Ry dutench 1 pigeylsis @10 8 8.7

mmoﬁraeﬁirﬂiﬁgtto e fprocedure descrlbed for Example 69, Step 6 prov1ded 1.35 g (47%) of
I (2.7

chloro | uoro-6' rrethox 2rreh|
(RG] vl ey Y et D

é % gg g cedure descrl bed for
meth geﬂge es‘a 4t b@ghgﬁ’tp)‘ehs ef(:j) 2.2 g (86% of
Step 47-- chTezaom it lod 0(2R)22—(4m11fwd>-l6l-ﬁiltwm52| -m2thyl-3gpragp-1-enyl)biphenyl-2-

RCTIETEIN EAIE 1o
bls(trmohe%ylﬁﬁbspﬂﬁé)%ﬁﬂ&mﬁ%ﬁﬁﬂ@5 %0 %20 45 %mély 1r%m€ﬂi91ehe 3hkride (30

brom de

)
mL) woahng tcgthemromlupfr d@edmdefcmég@mpﬂfeél%f Yep @ma’pﬂd@d 89, g (41%) of
2R
methﬂ%ﬁeh@ﬁlﬁ‘oﬁatb as Sbﬁﬁmf]roﬂA sol Ut i on of

| hi -f] Lb
_p_é, “reatiee Oxl)é’)f - 83@3?1@191%%?%1%65@5?}) P lorBr b hghiear2-yDmethy]

s BRSO D8R SRS AP S0V 021 0

ethanE?]J (25f mERbnd athipl adeBEO(3 m]'.r) gtca)rdmlg\/te rihe gnoaeﬂteﬁ ﬂemhb@d far Example

69, Skt ppriopa e 81 Gl 8

Vl)meﬁﬁ‘\!flel-ﬁﬁ%{ﬂyf’d@ni’éﬂesul@rﬁfé a3'a IE}@BEW’&I Of
'yl -4 -chloro-6-T1uoro-2 msthlbd?henl-z ol

ﬂreﬂmﬁmb of ((2R)-§rét- bi;lbma%m&wéphewl) ﬂucvmyhrwrxana(-yl)methyl 4-
meth%%%e%gsoifgg 18 %ﬁé I& 0 P eé ta%lrd%ueurrr% e%sllc,l% |((§) 6 94 m]m&) in DMSO

s n@()adﬂabﬁhr@%o thé fdcedure @b‘sc@h@éd Ior@i)&n(p&%@ szép 9 prov1ded 0.30 g (83%)
ro-6-fluoro-2' -meth enyl phenyl - 2- ol as
of ( ZR) 27( peidomethyy; - ( 4- c;\hdnrpﬁam\ethw enylg) 7- ﬂuorochroman as a colorless oil.

Step 10: Treatment of (2R)-2-(azidomethyl)-8-(4-chloro-2-methylphenyl)-7-fluorochroman

(0.30 g, 0.90 mmol) with polymer-bound triphenylphosphine (3 mmol/g, 0.5 g, 1.50 mmol) in
THF (10 mL) and water (0.5 mL) according to the procedure described for Example 69, Step
10 provided 021 g (69%) of ((2R)-8-(4-chloro-2-methylphenyl)-7-fluorochroman-2-
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275.00 [M- H]". Step 6: Treatnent of
4' -chl oro-6-fluoro-2'-nethyl-3-(prop-1
wo eyl )disphenyl -2-ol (1.6 g, 5.78 mol) in toPCENR)E015208
m.) with triphenyl phosphi ne (2. 27 g, 8 67 mml)
diethyl azodi carboxylate (1.51 [ )
yDmetiBnadirteyllydvaohl Gidaasem-vihite| sopidt S@l:tym@t bOQ P02 OCgM% (@371) m/z 306.1
) according to the procedure described for Exanple
([M“L%g? Step 6 provided 1.35 g (479 of

Elemérﬁﬁ)amaryéé fomJ7Hq7@1ﬁNt)l 10 0B H,Pe 0ty C1FQLpr op- 1- enyl ) bi
%I oxv but-3-enyl 4- nethyl benzenesul fonate as
TheOl&Y ﬁb 3}135ay 1364 Di3.66.Step 7: Treatment of

2) -or fl uor o-2' - net hyl - 3- (prop- 1-enyl ) bi
Founcé).hghyf é %@x‘i\)ﬁ%u -3-enyl 4-nmethyl benzenesul f onat e

(1.35 g, 2 69 mmol ) with benzylidene-
bi s(tricycl ohexyl phosphi )d| c? or or ut heni um (0. 70 g,
0.85 mmol) in nethyl ene 'Bi’]ie é (30 nL) according to

((2R)t g1 gz\iﬁ’ ﬁ%ﬁ%ﬁeﬂﬁ? ? %lﬁﬁ?cﬂﬁﬂn@smhﬁatﬁﬁlanﬁﬁ ydrochloride:
Step (1§ 2RBedtrhenthbd r204 -Bichkerdlybmphenzyng (73.81 2106 b2 20mebr viithn2-gluoro-6-
meth(g%/yg)ﬁmgng ¥Pg)élll%%{l IE%P bg? 96 2Emd )flg Wﬁ-\%&%’cer (Spf, 949 nQU according to

the pfdc%&%)re&te(s&q&al RF Exd By piep rly#)ﬁodeeﬂHJ@ngf@%)Cdiﬂ paafichloro-2'-
|') met hyl 4 nmet hy benzenesul fonat e (0.5 g, 1.09

ﬂuor t pruenlonless o8xi de (84% Pt, 0.21 g) in

s 3} 100l 0 B RSB b 0 6 4 ) v

hydrdgl’eﬂ\brﬁiﬁﬂieo(ﬁ%g in( 468i¥acaf, 100 mL) according to the procedure described for

Examﬁ ﬁé»t%fyp 4112185{%%&45%2%%5&? Dt aio-s SRR g Zol as a light

Step 9: Treatnent of
b p
row%(ogR) 8- (4-chl or o- 2- net hyl phenyl ) - 7-f | uor ochr onan- 2- yl

Step Brrekrbatinedt oﬁ%’t%ﬁich@qé%wbmphgwb%(ﬂ (5. 6§g, 612 egnehrvlith potassium

o EPE R TSP 0.3 BP0y ). b3 YRR BR,S8)s0 m

acco 09th9r Uée@ﬁfé @esgﬁbeﬂl {3 3amp™ 69, Step 3 Frowded 17 g ?92%) of 2'-
o] - 2- a2|domst I) 8- (4-chl oro- 2- msthy phenyl)-7-
a VQX[V

o5 flyo mﬁpmﬂcag agiale yellgweqil- 10 Tr eat ment of

T

mesrity[dnB sl p hess péiluxed (3 48| The sdlvént g\;as 1erﬁﬁ)verahmid)3r feduced pressure.
(10 nL) and water (0.5 nL
Puriigagese BUASCHE GG bt i e ot 8 o0t BY) actiste ohguss provided
le yell L.
L1edoZ RIS 2oL ey s e yellow el
Step Bag &"re:anﬁemfoﬂmum zGdﬁhrbt@mﬁﬁloMphﬂssz ((F RS 2@83 70 mmol) with

dichiiob a3 omn o abins () 05 b8 & 05 il 5. Rty fenk AtloridtPs0 mL)

accoﬁﬂ@ $65he Bfrwedﬁ%%?dél(?rﬂeﬁ'\ﬂ@ Exéiﬂ)le 690 S@gz pronieﬂ (IE'QS(O?%) of 2'.4'-
heor H, ound: C, 58.44;
dlchlpro— Qro N(pr@p-ihenvl)blphenvl 2-01 as a pale yellow oil.

Step 6: Treatment of 2',4'-dichloro-6-fluoro-3-(prop-1-enyl)biphenyl-2-ol (0.8 g, 2.69 mmol)
in toluene (25 mL) with triphenylphosphine (1.06 g, 4.03 mmol), diethyl azodicarboxylate
(0.70 g, 4.03 mmol) and (S)-2-hydroxy-3-buten-1-yl p-tosylate (0.97 g, 4.03 mmol)
according to the procedure described for Example 69, Step 6 provided 0.6 g (43%) of (2R)-2-
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Exanpl e 73

((2R)-8- (2, 4-di chl orophenyl )-7-fl uorochroman-2-yl ) neth
wa@paaitnaehydr ochl ori de: Step 1: Treatnent of PCT/US2006/015208

2, 4-di chl or obr onobenzene (13.8 g, 61.2 mmol) with

2-fl uoro-6- nethoxybenzene boronic ,acid (5.0 g, 29.4
(2. 4'-divtdbro-6-AuivE3-(propd -quyDbiphemd-2ny lox Wbl @AWy t o the 4-

rocedur descrl anple 69, Step 1 provided
methy egEeifueRs by By GEOTD ¢

Ste 7t | BRE@achit orrgmgozcyp 4 pdiehipto-6luaredi(probesenydjbiphesyled yloxy)but-3-
r eatnent o

di chl oro 2' -fluor g hox [ phgnvl lidene-
enyl ( g-methylbpgzeneinpten t £9-6 hy & ogen h Pﬁﬂg@ cnzyi
bls(tn%é:?oheg%@gb%hmla?(gxmolngﬁ%rgﬁxﬂ é@ QOtgg O@@S%ﬁhb[}clﬁqLE—&whloroethane (30

tep provi ded 4. tg ? .
mL) aecforamgéto 1leH plbbmlme Ges[chb@i ﬁinlﬁgdagmjd 69-S6¢p agarcanqich@, 5 g (63%) of
ro l yhenyl ) 7dluorg-2H .._!n Of2 benzenes! Ifonate as

abrov%ﬂ&h pot aSSI um carbonate (1.3 g, 9.3 rmol) and aIIyI
mde (0.79 ni, 9.3 mmol ) in DVBO ( accorng
Step 8o tTinwtlpwc efl L((Hi)d&»élzﬂ1db®éprﬁﬁren@ﬁnﬂu@0€2§1-clgtown32 yhmethyl 4-
' ovide 4% Pt 0.14
mettefisyionade §)-Lhod 37 56D i RegRER,/ 0 g8 85 B¢ o)
ethanél'(,lzo nfﬂ)%ddet Zﬁ asEthtat (| QﬂL}Jiccordlng to the procedure descnbed for Example
b :

on dICh oro-6'-fl
AR a8

69, Stmo8)pr@wde A5t g1 dRR%) 55 f , 3phenyl)-7
yl)meéh¥?4sh?f étﬂﬁﬁénzeﬁessuﬁg% yed, Hgl‘ﬁq{ro%ﬁgﬂced pr essur e.

u3| ng a solvent gradient of 0 to
Step 20% eThatmaaetodt €(AR)- fh@;éhdﬁhlopw}dwnyié-d ﬂtm)rg_clgo@@lg-%ylhmethyl 4-

methys].‘@‘:]n[z@;Q/gsyé],%cpna?r 1(@B§ g, O({r?% g&f | @:? Isgcﬂgr% %zzldeo ](O .a/'.§ AP % %mol) in

DMS? @%h}t a@gor&mgq{) Y 96 Qsdfrd dléd@rﬁml f@hEﬁMh}IﬂB 69| Step lprovided 0.22 g

d| chI orobi s(acetonitril.e) pal I adi um
(86%Y ofl (PRY-Q-(2Bdgmeth dichiafophenihH/eilgore¢iirgmpp as %S@OH@S oil.

Step @ SllrdI A ﬁ?fd{ggﬁgo @ogde %)fg&jl)d§ ifﬁ'd?&ﬁjort)ﬁﬁen%@ﬁ'ﬁhgro%man (0.22

g, 0. Gil fﬁh{ocpf aatﬁ FdlHREChAmAnFipherylthioyphite hemyol/R-035 gs 145 mmol) in
ellowoli|. Step 6: Treatnment of
THF QlO nglmd;wp’@f ({l émlp)@@p@dglg_tg rglpeogocqiure described for Example 69, Step

10 cle)db : B? e ° ﬁg‘y £ 0-& 9¢2R)- 8! mbﬁlordpﬁeﬁm ?'—ﬁml%r({cgﬁ)man-}

vvlth osplne(l 06 g,
vl)meﬂhaaamyﬂe Hs?cbdﬁﬂanidmxg/haﬂﬂte {lid74lig li@ﬂel@ﬁrﬁC; I\%@ESI) m/z 326.0

oxy-3-buten-1- sylate (0.97 g, 4.03
([M+§1Iﬂrﬂl W]DaUc*@ﬁ(@pnécTé/‘t%@L%’rB@ re described for
I viided 0.6 g (43% of (2R)-2-
Elem%%‘e%f%@gfw %%p‘\%%ga 116165 PCT/ US2006/ 015208 (2’
Theody: CJ620DOHP4.67 N B86 3
prop:- 1-enyl ) bi phepyl - 2-yl oxy) but - 3-enyl 4-
Founéfe 53-8@%ﬁé1égﬁf%ﬂ%te as a light yellowoil. Step 7:
Treatmsnt of (2R)-2-(2',4'-dichloro-6-fluoro-3 -(prop-

- enyl ) bi phenyl - 2-yl oxy %%rh R’ 74 €nyl
4 nmet hyl benzenesul f onat e % g, 1.15mmol) with
((2R)9$-IﬂBmhleﬂjéhbryl) -6- ﬂuorochroman-Z-yl)methanamme hydrochloride:

ﬁp_g %‘%eqrgﬁlq%{ X@BH)%E%H(SE gé gﬁg%&géﬂ%&% AR 1(006 ﬁl%t}%xybenzene

boronic acid (5.0 g, 29.4 mmol) in DME-water (5:1, 150 mL) according to the procedure
described for Example 69, Step 1 provided 7.3 g (89%) of 5-fluoro-2-methoxy-2'-

phenylbiphenyl as a colorless oil.
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m.) according to the procedure described for Exanple

69, Step 7 provided 0.35 g (63%9 of ((2R)8 (2 4
walc@biionephenyl ) - 7-f | uor o- 2H- chr omen- 2- yl ) net hpdT/US2006/015208

4- et hyl benzenesul fonate as a brown oil. Step 8:

Treat ment of

Step ¢ 29}0 8- sobutipnd € AHBraspRamsthyxy 2t phesy binhendh (e - 263 |mmol) in
methﬂ?xe%é/}gﬁ)ré(ﬁ ﬁ@hﬁ%ﬂr beni?{] t§ ui|<88 at eacﬁc%d?’tgro%?h g%rzg’%eﬁﬁ}?!)ﬁ ribromide

(1.0 X2 SehiopdifletBardey hoacalate. o ﬁm’f&) I GeAbting hixtirbewvas stirred and
procedure descri bed for Exanpl e 69, Step 8 provided

allowed gswgrr(x y@dg@roqm tqmp@aqu overnight. The resulting mixture was diluted with
4- di oro ) Q y

aichi oy ARIET Nl FalesBU GNP Bo gy MITRAC g qyer gahydrous

sodiufl @lﬁl‘feﬁ@rathfoncentrated under reduced pressure. Purification by ISCO using a

2R) - 8- 4-di chl henyl ) -7-11
solveém( grazii%fgm|t%éh§%%3§ﬂ$®%%% %@nsg%%lcgﬁ%?&éﬁ?M?E-én_——ﬁuoroﬂ -

\ AZ ( O H.38 mmol) in DVSO (10 ni)
henyIHigh J@éldagal%htz roce ure described for Exanple 69,

Step St epre@tnpand \oif cﬁeﬂu@o%—p@en}(l&ﬁ%nyd)-ﬁ ql2AR)8- 8- 257 rdmmebt with potassium
carbogﬁtgldgglog r%?& %@#@ngfa lyloﬁr%?n%eo r(‘(?g maf %6 %n%lB ?)l\ng (150 mL)
accor(h%@)tb%hé &}%d)ééﬁﬁi%t Jfééln)ibe%l fo@ ]ﬁ(aﬁip@é" kor %Beﬁgf&wd%df(t A @20%) of 2-

roman ound
trpichiheslbinhonsB ot sobd 5915 (ED 55 Jkaps4 (M1 mp 46-
49 THE (10 nL) and water (0.5 nlL) according to the

rocedure descri bed for Exanple 69, Step 10 provided

Step 7 AB1tibA%BE ZOJIIyG&)&EQ-ﬂ§01(022'-phenylb1pheny1 (6 4 g, 21.0 mmol) in mesitylene
4-di chl orophenyl ) -7-fl uorochroman-2- yl ) met hanam ne

(200 hyky ol il der azvhu t Bhes gpivanis aas  remgvad andeys reducqgs pressure.

r B o Sk S 39 20 e s e

62g m%) of Theldylys- ﬂﬁbro@-pﬁ&wlﬂﬂphéhvl Zrol Ns aPaB6eellbwwid: C,

Slep 3 ?F‘«';lai@g%tmf&w@hslﬁ @u%rpjl-ehqnyémpmk%w&@ ngP)Sﬂam@Qﬁarﬁlethylene
chlor{«lig(g%@g@ 5'769{ &1%0{3%&3\%&6 nét-lr ﬁ'ﬁlgtgﬂfén ge)t @ %W RRRYVAccording

oxyBenzene
to thdpravedwre atesctitied. or @xaﬁ@le%?m&fbp 5 proRiMEd \2aT&ig (©3%),0f1%fAuoro-2'-

hen33. acc_[dl . 1o the pargocéje? a delscrlbed for Exanple

Sk e O g e o 2 o

toluet 02mLYovith yrighgnylphosphine (3.59 g, 13.69 mmol), diethyl azodicarboxylate

5-fl 2- et h h I : :
3 R I R PRSP 5 BB £t o
accordf tadietesrotétude @kcabéd f@:@@ntbﬁﬁématé xidoprovidee 1.8(g (XYM dfi2R)-2-(5-
| chlorlomet hane 40 .- m., 40.0 mtml ). The react |on ‘

light gaﬁféﬁf&rﬁﬁ‘?ﬁﬂ)%@@% lmﬁrl\f}?ﬁ“' ting m Xt ure was
Step 7: Treatment of (2R)-2-(5-fluoro-2'-phenyl-3-(prop-1-enyl)biphenyl-2-yloxy)but-3-enyl

4-methylbenzenesulfonate (1.8 g, 3.40 mmol) with benzylidene-bis(tricyclohexylphosphine)-
dichlororuthenium (1.0 g, 1.22 mmol) in 1,2-dichloroethane (100 mL) according to the
procedure described for Example 69, Step 7 provided 1.36 g (82%) of ((2R)-8-(biphenyl-2-
y1)-6-fluoro-2H-chromen-2-ylmethyl 4-methylbenzenesulfonate as a brown solid. MS (ESI)
m/z 504.1 ((M+NH,4].
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di chl or onet hane, washed wth water and saturated

sodi um chl oride, dried over anhydrous sodiumsulfate
wa@paeaoneent rat ed under reduced pressure. PuriPCTHS10061015208

by 1 SCO using a solvent gradient of O to 40% et hyl

B TR R T RN ——
methylggngng’sulfg{éﬁgt(i@@t 9f795%q oBOw R %la:tﬂﬁlﬁﬂmwlo&itﬁf\&ﬂ%l’t}m 35 g) in

pot assi um car bonat e Ig@
ethanoB@LO&nmmid) ethyldacaﬂateyﬂl 0 bmb)mcd@d(r& tg the proggluge ﬁﬁs(gp})ec} r Example

69, Stepc p@@ﬁg ﬂgﬂ@@%s@ gﬂ% 1}':&lgegayg£ %?)eéj pgg%gﬁl%g{ ?ﬁbﬁﬁ)methyl 4

| 440410 ﬁ tﬂtéemlldbl WS BLD) a5z aseli (RHSH); du/z 506.2
methyk@%k%yfﬁﬁitgsﬁ P1264 ([M +) . np D gocd Step 4: A
([M+N§Lh,[] l)tl on of 2-allyl oxy-5-fluoro-2'-phenyl bi phenyl (6.4

sieo B 21 S, Ly KBS R bl

methyBHﬁieﬁqbﬁﬁﬁtht@ ol §C.@66I&n1lﬁgl)awﬁlolsudmm gmddl(bﬂﬂ g;f15c96t mmol) in
% et hyl acetate in hexanes ‘51? %e geég %é%? 9.4 0.85
DMSCB(%\X my) a@ofdlmatodthrqsﬁétﬁy IdEﬁ gt IoF FX3WPIE rhPER 2 PIOY 8

.0 g, 9.8
flgprochroman (0.85 g, 2.36

wiep 147
mmol){%ﬂl)p%iyglg%?h(fpi%}% trl %tnﬂpb %PF[ dl umy 5 %)Z%g Ff% xgmo%) R5THF (30

F{BQHé Rt au € efer(R3%br Bkample Cl-Me prov1ded
mL) aEEﬁvFH?ér @6%14) %E&Rdﬁﬁg 9o e1 ren;I )rbl phernyl 2pol
0.46 p&Boyef k!@ﬁ)@tﬂbm@d& 8 verpehrgmap2-yl)méthanamine vdrochlorlde

as an @fffvgﬂ%gs%};ﬁﬁpﬁ ¥l ot ﬁ\@%g@ﬁ@ P 2P ol £7:00° e = 1%

ﬁjmwyl phosphine (3.59 g, 13.69 mmol ), diethyl
SOLNt zodi carboxylate (2.38 g, 13.69 mml) and
Eleme@aﬁ)laﬂalyn:ysjfaxﬂazﬂzoﬁhiﬂeﬂiql- HpQtosyl ate (2.87 g, 11.87

to th d d bed f
Theorf el SHHat MU AR ded 1.6 g (379 of 2R -2 5

Founcfl@OmOS72H Biemw, 332( pr op- | - enyl ) bi phenyl - 2-yl oxy

but - 3- enyl 4- et hyl benzenesul fonate as a [|ight yellow
solid. M5 (ESI) miz 546.1 [ MtNH4] + Step 7: Treat nment
of Biological Assays

(2R)-2-(5-fluoro-2'-phenyl - 3- (prop- 1- enyl ) bi phenyl - 2-y

| oxy) but - 3. SIS S S P18tk dndBPBntiaBASEnists
4. %l er{t %Zt%neggsnfé%)n‘g(t ri ?scm?wch% pshos;Z)hl ne) - &

di chl ororuthenium (1.0 g, 1.22 mol) in
[00187] 2- Thecabilityadtheacrentclds nﬁ}usaummmﬁ@aqt@s SHd ¢ agonists and partial

agomgtg g%gg uezsgbgglf r ?1?1% Fge?/rgga%%%ﬁl ﬁiy?p rmac%PochaP rtgyt gﬁ)%edures the

proce%ﬁr)es Q?]efdl QOB RABRe groyldea®Eldw. In the test procedures, 5-HT stands

| benzenesul fonate as a brown solid. M ( ‘fb@
for 5 hychosmyplar(l{lwmﬁﬂf* starda dler mys-chiorapEnypineniraie) vad §91 stands for

1-(2, 4;%7 SZOO‘E ng:flfg ?ﬂyl)?%ﬁ%y%n}l %gf‘famzm cg]; onen- 2-yl ) met hy

[OOIQSF 4- T%Vﬂﬁhte&nez eﬂgﬁtyl df%ﬂg?s édmﬁ(ﬁn@s o? famnmrwlf@r gativity at the 5-
HTyc re?épltgrun; (CH\g (OC)illmeese Hamgter 0vary§ ceq hne transfected with the cDNA
expressing the human 5-hydroxytryptamine-2C (h5-HTsc) receptor was maintained in
DMEM (Dulbecco’s Modified Eagle Media) supplied with fetal calf serum, glutamine, and

the markers: guaninephosphoribosyl transferase (GTP) and hypoxanthinethymidine (HT).
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et hanol (40 nlL) and ethyl acetate (10 nlL) according to

the procedure described for Exanple 69, Step 8
wee@siidaes 1. 30 g (96% of PCT/US2006/015208

((2R) - 8- (bi phenyl - 2-yl )-6-fl uorochroman- 2-yl ) net hyl 4-

thyl b - whi '
The cghl?sz Wﬁ@ggﬁg\ggmg;z;\? qt}adec?% B%}nc?oifnlz ][amxg_ql\;;ﬁfuig ldé?}gﬁ) Nvgu}g Ii:'n%el)mediate

Tr s )
) fl , th 1 h ted b
chane{4 SRR afl, i, Uiy, g, copfune 5 sl et

scrapinge Ty hasrzed eslid Wenatgpededd hglf 2hege ofisesh Dhb’ﬁihlog)t/‘?_@l phasphate
AT T T
repeat?c%?l‘éged?ﬂe Qo121 cellBXKe BEn homo%enized with a polytron at setting #7 for 15

(azi donet hyl bi phenyl h:rg-f uorochronman as_a _pal e
sec inyteh volungis|of 56t mp! Tois.HEle s Atandf0.5 mM EDTA. The homogenate was

cc~:ntri§.|§?c:a3 _%t29_g(f0a>§ Ig g%%rfﬁﬁ{ go_r\%hg)ﬁsj: glgqefé%né)ra?q%é&?ﬁagﬁ otV QEIP ALS AR Re pellet

was distdrBEEand P eaphaent(fRidrakhigifuged R 40,008 xQSfom30n)ini Bhe resulting
THE (30 nl) and water acco

2 di
pellet yyas geshgpendgd de i) s5ead] YQJPI(HEM jsd1i) g‘&%r}?ﬂ“éahé glgsued?rﬁ@hb"omem

529 of 2 , .
was d%tﬁpﬁqgcﬁiﬂ él.%lu@s_o%_lpl-zl? ol'rllé gﬂlru(r)nr%.ng%\iuﬁ §$%%nh%lrl])g}1ﬁur1] éBSA) was used as
the stiMREPEhHR! prdein Asteaningfibn biithe nswhdddof Bbtry epalR8(JCBiNGSChem.,

193.265.01951) Ef eermnibe. oy SpAenes S0 PPN WACKIUSted, iSO mM
Tris.}@eng&%i} _C&Kﬁizgigg g.;l "/!Qasc@rkﬁé' 'acilhl; 1PnR? ga%?}igésj and m- &6, to give a

. I ol ogl cal ™ Assay sessnent of
tissue Efrbedt cvenasstiaf oCdpmmder ad EHTRpenaiponTée prepagation membrane

Partial Agonists 00187] The abili f th
suspepion fnany v’@ﬁtc%wnkateéwaa&ﬂ%ﬁ%i i ol <o bR GRTRREE R 70
until G89M Sf3 c}(‘)&féﬁtlﬁﬁ&iﬁgekﬁé?ﬁgeﬂﬂéi ng several standard

pharmacol ogi cal test procedures; the rocedures used
[00188hd Bizdinigtmeashierientsdvere peyfprnddded Ipevalluniarefiteriplatedggmat, in a

M T T T N S
Tris.}ftglgbfé%f,(@g 5.21%?‘36&%?%&4 iad eplenvh ?’L&ﬁﬂ%@ﬂ@rﬁsn@.; 2200

evaluate the affinity of various conmpounds
Ci/mmbl, NBNTLifa Stiehax). activity at the 5- HT2C receptor, a

Chi ne Hanst ' f '
oo EEUES R T i S, H AR S s
receptd? 745024 hM B SRt@FioMBsdTR WitRIifeehsing coabdrviafibnd bEETY BOIL. The

Modi fied Eagle Media) supplied with fetal calf serum
reactigh wtaamitisted Ay the fitmd additike p§ 10QGuaof Heyvh Gu§AeBsiPHeRApINING 50 Lg of
transferase (GJIP). and hypoxant hi.net hym di ne (HT
receplaagEotE ) \GFSS L S6F TSRS pOTIUBRITIS (s ob! vigbeled DO
I e t f : i ar i
waaof B R UFES AR QuFEQNAL D GNIERE SO Lot 9B e s
incubafeldi dt trbtg - tetparature dahé M grin.oTlid irenbaiont was stepped yerapid filtration.

harvest ed by . .
The bound ligand-receptor complex was filtered off on a 96 well unifilter with a Packard

®Filtermate 196 Harvester. The bound complex caught on the filter disk was dried in a
vacuum oven heated to 60° C and the radioactivity measured by liquid scintillation with 40
uL Microscint-20 scintillant in a Packard TopCount® equipped with six (6) photomultiplier
detectors.

[00191]  Specific binding is defined as the total radioactivity bound less the amount bound

in the nresence of 1 uM unlabeled DOI. Binding in the presence of varying concentrations of
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scrapi ng. The harvested cells were suspended in half
vol unme of fresh physiol ogi cal phosphate buffered
w@ a006nN&16BS) sol uti on and centrifuged at | ow BEEES2006/015208
(900 x g). This operation was repeated once. The
collected cells were then honogenized with a_pol ytr
test diags Ssedxipraseedias Heorent 6 speeificibindiegintbf abienco el dugmihese e results are

et 0 BT o T PR iy dBon snatvs

of dat@%lﬂt&&ﬁﬁis%ﬁh fehes, 4/l the Kebaluss ofTlst doipoaids wials 95% confidence
di'scarded and the supernatant fluid recent rifuged

hmlts4e~1t©mat1xelg, ¢ bpeaggegrpssionTiine oledsgling afdatp @opmds 1 §ited rom which
d r fi fol
the IC{sﬁgeﬂﬁg gegluge %F@ togf tﬁ% (?H{Eq{qfa -Etdee?em ne %l&fr];oa 1n% ollowing
equatioh: 10- 25 L vol unes. Bovi ne Serum Al bum n (BSA) was
used as the standard in the protein deternination by
the nethod of Lowy et ﬁe_ 50 Biol. Chem, 193:265

(1951). The vol une of t iﬁf@gged cel | menbranes was
adjusted with 50 M Tris. fer containing: 0.1%
caorplc_acl 0 P 2 tiQ g -~
where i E ugncep%?téo]h ofggél;c]crgﬁ XJ:’C \J% n&ﬂﬁ L% g% D n119 tﬂ# Ufssociation
const&ﬂ%@ﬁféﬂigaﬁd fortBe fceptar, &btmpmmlanﬁ/l sus penSI on (many

mes concentrat ed) was aliquqoted [n 1 m
[0019§i or €e fallowzpg &i's (Hit% |copddence Anterys é’dﬁ@ﬁ?‘“%‘? %Fﬁ@“ous reference
compSérPcﬁrlh'Tﬁgfesz bélg 89] Bi ndi ng neasurenents were
imha 96 well microtiter plate format, in a
total volune of 200 L. To each well was added: 60 L of

[ [ buffer .made in 50 Tris.HCL buffer, pH
7%&%@%@&@%@%& 20 L of [125/1 DO

(S. A, 2200 ijé,qagﬁnd NEN Life ygci ence). [00190] The
di ssoci ation constant, KD of r12'%|1 DA _at the hunan
serotoni n 5- HIRi@nsertept or was 2)061 hl\/Bki))nMatur ation

bi nding with |I§§_‘tr easi ng concentya 7?) ] DA .
The reaction &5°HM i at ed bythe I'na tion of

100 L of tissudifid&ensi on contAfqi. 99353@@/1 of
receptor protein. Nonspecific b|nd|n is neasured in
the presence dflozapin&in| abel ed D&-2 ég(?je%l“ VoMo, o L

vol une. Test c %33 were addegdd .-Gk The

m xture was incubat roomtengrperaturefor 60 mn.
The incubati oanﬂ]sfseigxdpped by r@pi46fi8l@)mdMi on. The
bound | i gand-receptor conpl ex s f [ ff on a 96
vel | uni 7111t eroePia packar d v\?’r‘?ﬁ%{‘ﬁ‘ﬁ ?’frgl 196
Harvester. Theupepnd conpl ex cagighd gow hhgsfil ter disk
was dried in a vacuumoven heated to 60 C and the
radi oactivity BPasured by |iqui@2£6PnSiQmdMion with 40
L Mcroscint-20 scintillant in a Packard TopCount(r)
equi pped with six (6) photonultiplier detectors.

[00193)019%¢ aSipiechf the chinpeindy df Sordefld Dedpiddudeh dgohit response at brain
r adi oact|V|ty bound | ess t he anount bound. in the

5-HTpe waepwsessed bY datormimingiapis ¢ifpey on cg,lcﬁ@pﬁ@olqlhzqtlﬁg using the following

rocBiFSSERP, S ST BBy S CoRecpel e ket

Dulbecco’s modified Eagle’s medium (DMEM) supplemented with 10% fetal bovine serum

and non-essential amino acids. Cells were plated at a density of 40K cells/well in 96-well
clear-bottom black-wall plates 24 hours prior to the evaluation of 5-HT,¢ receptor-stimulated
calcium mobilization. For calcium studies, cells were loaded with the calcium indicator dye

Fluo-3-AM in Hank's buffered saline (HBS) for 60 minutes at 37 °C. Cells were washed with
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test drugs is expressed as percent of specific binding
in the absence of drug. These results are then
w@bk@btiedéens | 0g% bound vs | og concentration of PEBEES2006/015208
drug. Non linear regression analysis of data points
yields both the 1C50 and the K; val ues of {est
HBS @dﬁp@dﬁ@@ewtﬂﬁ ag@;zeaesfﬁwm@@ ﬂuqr%mtﬂélc imegiwerplete veadsr (FLIPR,

MOIGCB}ASIHE%% UL n’?évxﬁ A qﬁ%c%gs B@c%nnﬁ’zgieg@r i é:ﬂ%ﬁoﬂ & 488 nm

was dchRvedirwigh aalndAter kon \adetieandet ei]rﬁ-i'sfélj nioy mbswrng‘lltehewas used.
followng equ Ki ere, L

a [
Fluoresegitce itpass %fhi E?Flatwﬁemteaa?l%&ier%aﬂt?raﬁﬁa | G Al Hhd cell
were éﬁgnﬁlﬁteﬁ% 8‘?'0? Qﬁist £RRStRBhsefhe hQshkmend dsalg thReinternal
ceptor, expr sse in nM [00192] The follow ng,
ﬂu1d1dé| rhede(leQ 58the diiﬂPHeAn angregse iy ﬂluyreacreacp eoitsieqirgspends to an increase
¢ arll Pus ref erence conpounds in Table 2, below Table
in intrgcellplar galelint. o Ref er ence Conpounds  Conpound K
[00195‘}2t 2 ehé BvaluklidnlofBagondt %)haﬂ&McolﬁgSI ans eslciund éhdhgty th Yesponse to
0) nM Manserin 2.7 nM C ozapi ne
differ@® . @neargragions 34, @pmﬁﬁvlwemetdmetmw@@ lrrﬁmg 8 paxigium gnigys gRjpimum

calcul%/t?ct)rg§§ ﬁﬁgraﬁfd},gog c%ﬁ%e c%m% dg‘)ao) n,{}}ﬂ?é&?ﬂ%@ 2\%32 ghéglzéspgessed as a

perceft@EEl&3he TrpomdBidbbdryedivith hendimpiby affsctive cbmelmtrh‘aoﬂ of HT. ECs
produce an agoni st response at br ai ﬁ 0
valueweestmalsy atoer HeA RETeoHan analypisef therlog: kptelfition% maximum

5-HT rfggib }nkez AR u‘éﬁl n@letﬁb lfaﬁllejce‘PVl’bagtlc PERERHYT B c&iefh G@ldodiments,

expr essi g the hunman 2Cc receptor were
compautlds uasfethe| pres@| ingetimns prowitief RECE(&@fe<SahWUI1@ﬁO (MWEMn other
Iemant ed wi 10% f et al bovi ne ,ser
embodiifibiss Sambq s ahisdrerenGovensi o gs g sy S dpouy 100 1M, in yet
other ‘éﬁﬂféﬂfrﬁen@i <4BBuced hdf il il sth&beiBddimeiseaabi@ty AN, and certain
 ack-wal | "pl ates 24 "hour s prior to the eval uation of
emb%ma‘n@éa@wéétnM stimul ated cal cium nobilization. For

L T T e

belowl HBS) for 60 mnutes at 37 C. Cells were washed with
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Table 3: ECso Data for Reference Compounds:

Compound ECs

5-HT 0.5aM
DOI 0.5 aM
mCPP 5.4 nM

[00196] Table 4 below shows the results of the activity of selected compounds of this
invention in the assays described above. The compound numbers correspond to the
compound numbers in Table 1, supra. Compounds having an activity designated as “A”
provided a K; value of less than or equal to 10 nM; compounds having an activity designated
as “B” provided a K; value between 10 nM and 50 nM; and compounds having an activity
designated as “C” provided a K; value greater than 50 nM. Compounds having an activity
designated as “D” provided an ECsp value of less than or equal to 50 nM; compounds having

an activity designated as “E” provided a an ECsq value between 50 nM and 200 nM; and
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WD 2006/ 116165 PCT/ US2006/ 015208 HBS at room
tenperature and transferred to the fluoronetric
wo pgitngepl at e reader (FLIPR, Mol ecul ar Devi CBST/US2006/015208

Sunnyval e, CA) for acquisition of calciumimges.
Excitation at 488 nm was achieved with an Argon ion

compbursisrhaxing zn &1¥itseosignatedras SFonravideder amiEseedue greater than 200
Fl ugr.escence |j @S. an ' j: b

nM. ég&c{wl dgegfgnil eggi ?or%tngr%élgﬁabﬂfd fﬁ%@ﬁi&ﬂl%rﬁggﬁ means that the

ond i n S an
dataﬁgsiﬂmbﬁﬂvﬁfédqyrﬁaﬂédrﬂlmn@_f agoni st after 10 baseline
nmeasurenents using the internal fluidics nodul e of
Tﬂﬂ&4u5ﬁﬂﬁdﬁmﬁW&¥qf@ﬁ%@@ééxmﬁxﬂﬂﬁbrescence count s
corregponmds to arm rncrease i n intracelfarar_cal cijum
[00194] $emppHad ey abdhizc Binding agoni HHTphBYREHAN ogy t he
cal ci ym cRap@es (N ' 96@0p9am) O dEELIRANt EMax (%)
concerftratroris or jagonrst Wer e peterin nedajustng a
maxi mym mi nds i nijnum cBl cul atj on d? the|raw0
f | uor gseenece—count—data—~Calctumchanges—were—then
expressed a® a pgrcentage of the rd3ponse ob&krved
with amaximlly gffective concpntration—of5-HF—EC50
val ueg were sestinmgted bypnon-1|ipear megressi o9y
anal ydis of the ldg-concentration% nmaximum 5-HT
resporse curges using the 4-parpaneten | ogistigy
functijon. In certain enbodi nents, conpounds of the
present invention |provide an EC50 ofy< about 00 nM
In other enbodi nents, conpounds of The presen
i nvent|i on provide [an EC5Q of < about_ 100 nM jn yet
ot her lemboditrents |< abouf* 20 nM in RBtill|oth ¢
enbodi[ments < about 5 nM and cgrtain enpodi gents| <
about |2 nM 700195] The ﬁollomﬁng EAB0's are %Qovided
for various refergnce conmpounds|Tm Tabi e 3, Del OW
Tabl e [3: ECS0 Datd for RAference Conpounds: 1@8npojund

EC50 [5-HF6-5nM—bBa—65nM—rCPP-54 it {00196}
Tabl e 4 bel ®w shows the Aesul ts|of the activilt0p of
sel ectled-compoundst-of—this Hrventi-on—in—t-he—assav

CTTC 1 Ot L] e UaSoSUyo

descri|bed abgve. The conpound nunber® corfespood tlo
the clonpound nunbers in Table I supra. Conpounds
having an agfivity| desigpated as "A'p proyi dggoa K
value of less than or equal to 10 nM conpounds hayi ng
an activity1 esi gnjat ed s "B" Jrovi%ed a|K ygl ue

bet weegn 10 nM and |50 nM "and coppounds hayi ng”an
activigty d §ignated as "C' prOJideSDa K; val%ﬁ
greater than“50 nM Cbnpéunds havi ng~an acti%

desi gnated as "D" jprovided an ECSO value of Tess than
or equal tol0 nMm conpot’nds havi ng *an activ?@y

desi gnated as "E provi ded a an| ECo0 _val ug bet ween| 50

nM and 200 AM and A D 90
16 A D 100
17 A D 80
18 C D 90
19 A E 80
20 A D 90
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conpounds having an activity designhated as "F"

w@e@siltaes a an EC50 val ue greater than 200 nMCPHIIS2006/015208

activity designated as "-", for any conpound listed in
Table 4, below neans that the data was net provi-ded
for thatcGappavdd. FaLeBhdidg HT. CsfaTiWdnctioh
Sel ect] ed Coggounds C.gﬁ-lzpcgun lgg HTEé: Bi n c}' n - c
Funct ilon Nwighge: K Anavgfnidics . ax: D 80
2 AD|8 ADO9 4CHB H AER 6 ALRRO |7 A
D 90 8A 100 9 AD100 10AD 100 14 A D10 12
B EO9) 13 D 100 14 BCF 80 |15 A D90 |16 A D 100
17 A D 80 CD|90 19°A E 80 20 A D90 Page 124
of 151 WD 20067116165 PCJ/ US2006/ 015208 [Conpound
5- HT2C Bi nd@%g 5- HT2c Functi on Nunber Kj an nM ECHo
(nM EVEXx— 21T T EJ80

24 E 100

25 B F 90

26 C - -

27 B E 80

28 B E 100

29 B F 80

30 C - -

31 C - -

32 B E 90

33 B F 80

34 C - -

35 A D 90

36 A D 80

37 A D 100

38 A D 80

39 A D 100

40 A D 90

41 B E 90

42 A E 90

43 A E 90
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22 C- - 23C- - 24 BE100 25 BF9 26 C- - 27 B
E8 28BE100 29 BFS8 30C- - 31C- - 32BE
wWOM063B1IBE F 80 34 C- - 35 A D90 36 A D 80 PGIU$0D5/015208
100 38 ADS80 39 AD100 40 ADO9 41 BE 9 42 A

E 90 —43—A—FE-96—Page225-0f 151 WO 2006/ 116165

Pt | oSnplaRey - epmomiify HTo Sl AhdioT 2o

A'D od Mmber on’ 3% %gﬁﬁgﬂ) 7 (350 4,

B D 9( 44 B
45 A D 90
46 B F 90
47 C E 90
48 A E 90
49 A D 90
50 B D 90
51 B D 20
52 C _ )
33 B E 70
54 C } i
55 A E 70
56 B E 20
57 A D 20
58 A D 60
59 A D 90
60 A D 100
61 A D 90
62 B D 100
63 A D 90
64 A D 90
65 A D 20
66 A D 90
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5 BD8 52C- - 53BE770 54 C- - 55 AE 70 56

BES8S8 57 AD80 58 AD60 59 AD9Y9 60 A D 100
wW®100413180 62 B D 100 63 A D90 64 A D 90 PEI/BSIDE015208

66 A D 90 Page 126 of 151 WD 2006/116165

PCT/ USQﬁﬁﬁf—eﬂ:S%e-B——ee-ﬁﬂﬁm-lnd 5- HT2¢c Bindi ng-—5-HT2¢

Functi|o K, nM ENAMT ﬁ.c@, B E|(80
68 B E g(:)&'H &ﬁd Q-‘FITQ(!\’B%%] flFuncéién

31- -
2% a T Cvumbenaz1 Thoave il ooe EGa (sl Eado
thus have affinity for agd agoni st qf partialgpagoni st
activilty at brainjserotonin 5-HT2C receptprs. They are
t hereflore o élnterest f the |treatgrent pbf t
central ner 8ous system condi tigns déescri bped previqusly

herein. B. é?ssessrrent of , Ef fect|i veness of | Compoungs in
Qbesi tjy Mod hesi ty Aodel A

70 - - -

71 A - -

72 A - -

73 - - -

74 - - -

[00197] The compounds of this invention thus have affinity for and agonist or partial
agonist activity at brain serotonin 5-HT,c receptors. They are therefore of interest for the

treatment of the central nervous system conditions described previously herein.

B. Assessment of Effectiveness of Compounds in Obesity Models

Obesity Model A

[00198] To evaluate acute in vivo efficacy of various compounds, 7 weeks-old male
C57BL/6J mice are obtained from The Jackson Laboratory (Bar Harbor, ME) and 6 weeks-
old lean Zucker fa/? rats are purchased from Charles River Laboratories (Wilmington, MA).

Mice and rats are single housed in a temperature-controlled (25°C) facility with a 12-h
light/dark cycle. Animals are allowed normal chow diet (Rodent chow #5001, PharmaServ,
Framingham, MA) and water ad libitum. After one week acclimation, animals are
randomized to vehicle (saline) or treatment groups. Animals are fasted overnight (16 hrs) and
orally dosed with vehicle or compounds. Thirty minutes after compound administration,
animals are given a weighed amount of food, and food intake was recorded 30 minutes, 1h,

2h, 4h, 7h and 24h after refeeding.

Obesity Model B
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[001981 To evaluate acute in vivo efficacy of various
conpounds, 7 weeks-old male C57BL/6J mce are
wo@bioaitnaes from The Jackson Laboratory (Bar Harbor/pSivBg/015208
and 6 weeks- old |lean Zucker fa/? rats are purchased
from Charles River Labgratories (WI m ngton, M.
[00198) T margessat yivarcahiency gf ¥atiehssH Tpmcompounds oh weight loss, 5 weeks-
f L0 id:d b dand; 0
old wpRiESTRLIIDIEPRYEL ReRt 1 el B il Huckose i (5% Roalpé o, 164
keal%( [Roetemt2 505 kel #5e@BohyRkee)nfaBdd wyeekBr Gwenlghald) male)Zusker fa/fa rats
water ad libitum_After .one vvefslié accliat i

n,  ani nal
purchased fropn pHESAIeR LARPEHPRTSOVITE BIFP a0, AYICE PR e Rifre Stngle housed
n o SRS POCOBLEY MALE O (AR ANEh AN Al voro
allowa foerl aod mmtarrad lidmimi sferame oveck aselimation, animals werg randomized to

. i ghed anobunt of foodq,.and food jntak ecor
veniclS i o0tk SrowS” A e ol O HEP B B 18 Gave. Boay
weighEP R Uoﬂyaﬁgﬁoﬁ g 8K ebmp&sLioNORNIE/ Wikl éorded. Epidydimal

PCT/ US2006/ 015208 [00199] To assess in vivo effi cacy
adipossf tissue was soiedterat the arb ohths sHKIYwEResHlts pélgespseifodks/BL/6]-DIO

. old nmal e ' . i ah- .
mice fe pTBtEAL BPR DY SO hgo S, fih solee R Aph A ats are summarized
in Takl®60bdi6w| % car bohydrate) for 11 weeks. 6 weeks-old

nmal e Zucker fa/fa rats purchased from Charles River
TableiSapor at ori es were al so used. Mce and rats were single
uUsed T a tenperature-cpntrolted (250 facility |
th a 12-h lilght/dark cycle% Redugtian fgadcintalie (vpehicle)
pod—and—water—ad—ti+birtum TAfFter—oneTweek —accti tiom,

ni Galpowadd rlanbose @epk)t o| Wehhaire (salfibowys or| 4 hours

reat mpnt or ot | | A
AT TITLTT HI J

ps—Anr-ral-s—pwere—oraH-y—dosed—once—datty
br  141dgys. Body wei ght, | foggk-ddnsunpti2ohny and/ ofS +=8

hdy conpositijon (NVR) weré recorded Epidydi-na

LSS Za =~  aa ~ e~

i posg 3ki ssueg was aggl | ect ¢d gt .tde end pofrshe stusty+9
Results with riespect to C57BL/6J-DIQl nice are
sunmari zed in Table 5, below. Results with respect to
Zucker rats are summarized in Table 6, below. Table 5
% Reduction food intake (vs vehicle) Conmpound # Dose

Table(@Pk) 0.5 hour 2 hours 4 hours 1-36 30 86 11 72+7
65+8 1-36 50 836 776 679 Table 6 9% Reduction -food—

i ntake (vs vehicle) Conpound,R{autioh T4 infal (V9 VEhidle)
hours 4 hours | 1-36 30 016/08 09
Compound # Dose (mpk) 0.5 hour 2 hours 4 hours
I-36 30 0x16 0+38 09
I-36 50 58+9 11+17 0+13
C. Assessment of Effectiveness in Treatment of Pain

[00200] Compounds of formula I may be evaluated in accordance with the present
invention to establish the extent of their effectiveness to treat pain, and may optionally be
compared with other pain treatments.

[00201] A variety of methods have been established in the art to evaluate the effectiveness
of compounds for relieving pain. See e.g., Bennett et al, Pain 33: 87-107, 1988; Chaplan et
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1-36 50 589 1117 0+13 C. Assessnent of Effectiveness

in Treatnment of Pain [00200] Conpounds of fornula I
woreyehe1eval uated i n accordance with the presePtT/US2006/015208

invention to establish the extent of their

effectiveness to treat pain, and_ nmay optionall

al, J. N@macrzeMet/aodh 55603, b and mmegal Paintdy7- ﬁ\y\ila?PﬁeBylow lsa
net.hods hi the art to
Spec‘@?/g Scrét’teort?t One rQ% ;C/hgdrﬂenggbe%ﬁ%%a}ngounds for relieving
pai n. See e. g. , Bennett et al, Pain 33: 87-107, 1988,
Proce@@P | mbiveduallP3@aseti2Sp ueiﬁéwM@ 129 Q6 Ei6d Gfee access to rat chow and
PCT/ US2006/ 015208 al’, J. Neurosci.  Methods 53 55- 6
water] 08.4:2-aighibBolerk eyclans pwainretfet Gightsyon frogs 6 @etre\/tp.%oo pm).
Amm@l nt?aﬁl?&lggéepargig%g%afr@ ! Q:gﬁ&u S&c%ﬁttdgﬂéé Wt BYidffhes provided
by thSFNa&iw&l- Davitugys dSiGlHSalﬂr é)ogtmaﬁae bndeabamI@sSAnmai dResotrows. These
.and water. A 12-h || ght/ 2-h dark cycle is put in
subjeglf prscised 11} hRestois SPY ‘amto 6:00 pm). Animal
mai nt enance and research are conducted in accordance
with the guidelines provided by the Nat i onal
Test Mﬂﬁmdtlutmestmﬂart@@Et-tm chibietnaad hy jivitiyor y Ani mal

02 B 53 S 535, B o e

warmEd 1d Bgupedet Siersaaby Sy per $88 Hddcyiif ¥ecoh@92H 2he ddial to remove the
termnal 10 cmof the tail is plfaced into a thernos

tail fromt the evatep it eiediang mvasee of nwagicantiono Ifstae adimal 46¢s IBID rergave the tail
The .l at enc e anpi nal

withif 28 G Porr ol e en el gom e ek B e P tency of 20

Semsqgcd}@&i ception. If the animl does not renove the tail

thin 20 sec, the experinenter renoves the tail from
[002Q3|]1€ Hellewing il assessricRLon ba@@lg}edyer@’fal sensitivaly, thermal hypersen31t1v1ty

s R AP s DR 0 R BB S5EORY, B BEREhART 1 em o

the tafll OPbiERAatOre-Efdd c#rvb@h&cgdn@t@tddfbe@oré (B@eDﬁQSdrﬂgif&ﬂ din 30, 60, 90
E2 (PGE2) into the termnal 1 cmof the tail

and 120 wpig} ﬁletl’r(%EzelflfeéB@n cBieyioys sfudiesémathgt gecise (e emonkeys; Brandt ct
) e t

al., Jé@é’%&rﬁ%? é}r e??é é§9 S?&)C} %chla glgmo &Patéd?g%atl‘gaez ﬁ%duces a

dose-( #ndy tlmempkm@t t]&lfrmaﬂlhypdrseraitwtty\]thathad(Habohnn Efgeernjection and
Ther 296: 939, 2001) have denonstrated that PGE2

dissipgtes dfiers dose- and tine-dependent ther nal

SinglBY P&hSSRRI Gstididsy TRL RERKS ofSdMibe Rf téferdd St i‘ﬁﬁu&ﬂd thermal
disSipates after 2 hr. Single conpound studies.

hypeabisitivity iohissgssedsising arsinge éese@@@cwmhmededuwmﬁader thls procedure,

o BRSPSl B GRS tFhBR R SRR B85 g 00

or inf@8alBf (IN? S0CAPBOEE the nlijecﬂcﬁtséﬁﬁGE? Fgerileissnspivas) is assessed 30
i ntrape oneally (IP), orally (PO or intranasally

min aftenPGBo inie¢iionef ore the injecti on of PGE2. Tactile
Comlﬁg&%n 'céﬁln%guﬂds st%ai%gssegm%%atlon studies with two or more potential pain

treatment agents can be conducted. A minimally effective dose of a first agent, e.g.,

morphine is administered alone and in combination with ineffective doses of one or more
compounds of formula I in the thermal warm-water tail withdrawal assay. Compounds are

administered IP at the same time 30 min before testing.
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mn after PGE2 injection. Conbination conpound
studi es. Conbination studies wwth two or nore

w@oientdled pain treatnent agents can be conduRCBEUS2086/015208
wininally effective dose of a first agent, e.g.,

rphine is adm ni stered al one and in conbination wt
[0020|4hef@@mbmaeomo%he%fcaan@lser frororducteshiBuHigs &Ezflaiil#ﬁﬁfiathefmal

L e s

h perbﬁfsﬂfv@tyt(est rd’t@m tBameelitid caf bd adminB3t@6da@loht G:h65n combination with

PCT/ US2006/ 015208 00204] t
dosesgf e 9s AR &9@@@%8#& W@@gﬁ%@g}}dﬁ%u il Warm-eater tal
w1thd% rh%%%g/st d ﬁiﬂoﬁn@ss gAY ?dn'ﬁﬁfste‘?é@'?pla? th@ sAA8 Qind as PGE,, which is

hat conpl etely reverses thernal
adminiytped SOnsinttiefirt yesfing.e. , return to basel i ne) can be
i ni stere | on n .conbi.nati,on ,wWth
Test Gefhod ~hEc it Tna E e SRR b R A e SR isgge in e
tail- vditlﬁgfa%l laféc L T—'lo) {s@hlculapddt ficth @UEH tedpSRAYIre CORBIQURES The Ty is
are admnistered |P at the sane tine as PGE2, which is
detenaumi ysinterpadatBo fivm aolemmdr@wé@twwg thypeint peevscnditheppit below

0 sef YAl STREL A S BB B R otied
as a léfBwadlsBifl 1@&5@&{@%@@(&%&@&@% atdur &cﬁaﬁ@ﬁtthe C[h()/mlueTl'ik:versal of
T10 is determned by interpolation froma |ine

wn
thermgb hyRSESDEIHEILY & dRiingd By 8 reiFEn &O@Sw@rﬂf thteBperatiye: §é§°fowwe and
t udi es,
the T e B o o P
shift in the tenperature-effect curve and a decrease

in T10 val ug.p8VefSabeof _ thermal
hyf3 ﬁsitlﬁ—yi—s——?&eéf asXdO0Peturn to baseline of

t he tenperat L Ga'seﬁlfei %{- ve and the T10 value and is
cal cul at ed a{ rdi e foll ow ng equation: % MPE
O dr ug+PGE2) (T10P X 100 (T1lObaseline) (T1I0PGE2) in

o rug +PGE2|sthe T10 after a
in Wi R 0 RS drep e oh bR 1 e Tio afer

PGEPL]%Q@ afNg, T aﬂ@ﬂb%ﬁpE 1% 7€, LfddeN@nkdL cHREgsnsCORL 5OMPE value of 100

condi'tions. A % ue of 100 1indicates a conplete
indicates arcontpdete hetutrase thenkastlgr thekmalesessitivity topsabek middut the PGE,;
ol R ) G o B, SRR 08 hema
sensitivi@y ﬁ@%e th&e SiYakelink ¥hd¥RaEsenbi@Rity Rethbasht POE, idjestioal
sensitivity wthout the PGE2 injection. Test Method 2:
Chronic Constriction Injury [00205] Rats are

zed W .3. 50 othane in 02 at 1 L/m n and
Iﬂ;ﬁr{;—ﬂmd Tdhr T BR § thane in 02 during surgery.

[00205] MO Riafsi L€l anddriemized sathad.§% HatsthanedarGt ati CLinoin dndjmigiytained with
(Mosconi, & Kruger, 1996; Ben & Xje, ,1988) is
1.5%hadeihenedingy)> quisng sHESYs geii %41 chiqgicascigic psrve constriction injury

(Mosgéélﬁzif I‘Kcrju e A V%@%ﬁ&%% Ri£ 9088y RREdRed By XRRAR b Frcision and a

blunt dissection through the biceps femoris to expose the sciatic nerve. A PE 90

Polyethylene tubing (Intramedic, Clay Adams; Becton Dickinson Co.) cuff (2mm length) is
placed around the sciatic nerve at the level of the mid-thigh. The wound is closed in layers
using 4-0 silk suture and wound clips. Testing is conducted 6-10 days after surgery.

[00206] Animals are placed in elevated wire cages and allowed 45-60 minutes to acclimate

to the testing room. Baseline tactile sensitivity is assessed using a series of calibrated von
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Pol yet hyl ene tubing (I ntranedic, Cay Adans; Becton
Di cki nson Co.) cuff (2mmlength) is placed around the

wa@eiloatiiaeher ve at the [ evel of the m d-thigh. A¢EUSZIOGIONS208

is closed in layers wusing 4-0 silk suture and wound
Testing i S con d 19 ~d EiSE S r'yYvon Fre
Frey n{oaegbe]enﬁnma?@ ngr &' acedﬁd i ﬁ“)epgvg%{yzsd%vfore Ciégegyg nd y
monofifileA¥ede ﬂﬁplﬁ:@ 1§ REplasapkinl ipawtie SeQLIﬂ:ntldd@S(:&E@mgﬁg' descendlng

0

order, a;seng]@ss?agjie@gﬂg\@tr %%ngga‘l&t%%‘it% @F tﬁg‘i‘fﬁ% 13pdided! The
threshof ?sgﬁll fl?gsb)(,\gg/ B%?toﬁ{r%}?gag%\ysolg dezy bR QfittdadwRi trésponse to the

s before surger %1
stlmullv%lﬁ r EletHMG&l irbspoRsd Bady © thp mrcsedtatlon 1ol éhqﬁl@d gightrr gtimulus

and thealgcm ggg Yy,\\lgéiggas\;\?ag geesgé%sg lrleaqué c‘ég Iﬂﬁs@%?% 1%% ‘Z)ggh e@(g tstr&{g%? timulus.
Rats W{[E eb%?%l\%le g{n%tf*hd'lgsg Q?lh%?érce Theexdife8 Shah ahd ﬁudﬁdm@@tcemimbtyly one

orce t evoked a brisk vvlthdravva hibit
week follsips € csut deey, mbillnusennsmvm@s arey 14gseaseRca afl@%aé%ﬁ’%aé exhibl

motor lg%?p?;rﬁ:té(oF é&%@%ﬁ%&%ﬁ ?aé totr ere}(zlrl)lgﬁ éﬁebs}e%&gf {earcu&t Wfsb@sltlvﬂy
(threshgfde 3 el'bgztaf c‘i’l{g‘ deliNorh eﬁiﬁthé‘rt e Qn@er Uﬁﬂérmﬂmlﬂatlve%mg/\mrtdltlons

ol ds < g force are excludedfromthe y
compo@hdidite aAﬁﬁ)ﬂil@beradalﬂ)eévytrma@ mmygteai( Wity th@\ﬁpm(g}la@@ dess geregsing in %

tactile sensiti i es are r.eass d
log uniipgregoents. nﬂ‘tasﬁllegaé(p?ré?rgﬁbv)}ty(lﬁ a%segs%g\%% dﬂggléllﬂﬂ%%%‘lﬁ“ﬁﬂgaéach rug
admlm(gtq%ﬁ&{e to exhibit subsequent tactile hypersensitivity

eshold >_ 10g) are excl uded from furth estin
Test Miribiet 2@@1@@1@@1&@? 5§ % Sheshoid alues @Brﬁi%ffrﬂr&@ Sytimated by the

D1xond@gl1é)glraﬂ1ﬁ 83 ?SL éChearPﬂry <§3a(1) mﬁztaﬁ:scaWLﬁﬁe& hed sreat- g\iaméﬁbf force is

nit rncrenents. Tactile
used A MRENEERSI Frvd, t PodesefRs emmdara @eateil fort cach Pxparmgnig) condition

each drug  adm njstration, .Test
for eagtnadty Sndividpab tastilg, bWé?H%iP&%iFE% ({1 ﬂu%sngg@o m)ged to provide a
mean ;?t 1 ?@I{/@g Jﬁ%@&ﬁ? of %cﬁ@hﬂﬁ?seﬁﬁﬁ@ﬂ?ﬁﬁa‘s Glefigsd af Ghepirano baseline

are cal cul ated and fifteen-granms of force
tactileisénsitivigchnaswisheloubatédhaicofdingie. thoidloweng tetigr ves are

generated for each experinental condition for each
rat. Individual tactile hypersensitivity threshold
val uesoapg augraged t@s(p,{,ckﬁ‘&‘icél’e; 850%EAN (X108EM .

Reversal of tactile hy §§%|t|w dpwas defined as a
return to baseline a(g ry le‘néﬁot vity and was

cal cul at ed according to the foll owi ng equation: %
Reversal = (50%rug+CCl) - (50%CCI x 100

in whic05@a%et°hR)the 505@9’6]}@ after umnmunﬂd%imugals:@ppnoglmﬁ@ly one week
50% val ue after ound i n ani.nal
sfer GRRRERi: S06 s B0 Pk VSRR LY A B0k G get <Ay alone
bis el | 369 feer S UMM alaéfBae of 1@0d% reversal
and S@d‘gh/basegﬁ?}g %Os/ot g%ﬁ%a?ﬁesgg%%’re CCl gur ery
repreddani ameturetd thetmah tOOpstatieydreshpld Vi‘ab}@rf@}éW%CtsalnrtB?tLﬁxﬁerlmental

to the mean pre-operative threshold value for subjects
condifignt hat experimental conditi on.

Test Method 3: Scheduled-controlled responding.

[00207] Rats are trained under a multiple-cycle procedure during experimental sessions
conducted five days each week. Each training cycle consists of a 10-min pretreatment period

followed by a 10-min response period. During the pretreatment period, stimulus lights are
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Test Method 3: Schedul ed-control | ed respondi ng.

[ 00207] Rats are trained under a multiple-cycle
w@e@erduse during experinmental sessions condupCEUSID&E15208

days each week. Each training cycl e consists of a

10-m n_pretreatnent peri 1 owed b 10-m n .
not ilhgpyad and sespepdinglhiag wgsq%ﬁ@u 5$ e?nssfélt%%% a%@m&%‘e response period,
the lwug%ogﬁxgg@g olgh? a'r:)@g Iﬁlq’éteaf %:%@%e%a%@é@/aﬁ%ﬁéﬁﬁbjects), the

not um nat and respondi ng
responm: ]scdslelsl wk&ddﬁbmsbmbﬁuse@.n rEmpomd gmtitrea ﬁescbmme?(bﬁﬂlcdlde of food

I(,Sght sti mul £ % aﬁe il ni % e

prese’(ﬂeta%t o Pisdfing Eeiotio PPt Byf et Lopectiite Velhonde g, gssions @

identic8l ©%t2RdE Qeﬁﬂﬁls Y fp@‘fﬁa’ft aCsiblé B6RWTUrUR deidrinistered at the start of
rati o 30 schedul e of food presentation. Training

the fisseswilons consi st of 3 consecutive cycles. Testing

Test ﬂ%ihs ido'_{] Egaf%r @eg’g }édaseg n(t)!B?Cr%l&tr ¢ %oltnéé?l %elgé ?Igtqg(? gféﬂﬁ g@iﬁﬁﬁt are averaged

for the ket c@dles ditthpftestStsstong lagd arbashvédeddopeieRadfcontrol response rates
anal ysis. Qperant response rates from i ndi vi dual

usingzthe wierase Fatc fiam dageprevioys taHung Apseas Bipctdrol ypriup die-eayerage of

three S,%I%Son%agdn? ﬁr%se%%&/ 8{ %k%dmtegn £ gﬁ{\/le) 1¥e 1%091'3{; Qe as a percent of

sera usi ng e aver ge ra

contrfll €Thed)Sfof keRhmpleg aCtaM \aﬁiuet be 10@%t wolld vialligste (the @esponse rate after
average of three cycles). Data are presentiad as the
admlmtaﬁlqn of t‘mmp@@édﬁ e tasigdds e sams@r hsrrongpl regponse ste and there
is nog See dFRGt mg’g{)ﬁpo dttgs%d val ue of 100% woul d i ndi cate
e response rate afte admi ni stration of the
compound to be tested |s the sane as the control
nc& i t of the

NS¢ rate a
Test@ip e dssessment 0g

Com@euféﬁc tT'eE’tedB%ﬁ)%uhﬂb a8 ‘als‘séleedaid s@éi'ﬁ@ ’séhnM&ﬁ& lsa6epeR@N RCGuspended in

conpounds are dissolved in sterile saline and
2% Tyeba e i 0.A% methylosbnivedlandsteriioshivsehll gompauglsses administered

| ul ose and sterile water. AII conmpounds are
mtrapf&‘&ﬁ%?&b intraperitoneally (i. Subj ects: Mle

subieeh 94 ﬁ&%@%g@%%, vf@u%qwﬁ'%h%@mw B gividually

housé:cpén BLddiSs. Utr &F SHiHiSPArimals furdRiafit@hé&®h élimate-controlled rooms on a
climate-control |l ed roons on a 12-hour |ight/dark

12-hayy diight/dark giels (lightnien aig¥69) with Boddownd vater anatlehle ad libitum.
avai lable ad libitum Surgery: Al surgical procedures
Surgaye Alenirgicalguocaddzss atd/pérfomed uade /402 isslesnbékiaassthesia, delivered

del t dat 2.5%f
via nf o ?%ff mﬁl'f%Pgﬂf fie- Sagufs GuBoRpP Rtk e i gat on
s S e SR o
Chudﬁz }A{i;t‘él‘%ﬂé@&g]s) ¥ b Sitrvd inglﬁ'? bR oBficelity et ki ng?cﬁ)nscff'tﬂ@ieﬁ L5 spinal

Assessnent o Tactfl e Al odyni a acti |
nerveSensi tivity): Tactile thresholds are assessed using a
series of calibrated von Frey nonofil aments
Assefstienebf Tautile WiodyMial Bactild Sensifivéy): HF aesiteotheeshblds are assessed using a

series of calibrated von Frey monofilaments (Stoelting; Wood Dale, IL). The threshold that

.. .-4- ---\--

produced a 50% likelihood of a withdrawal is determined using the up-down method, as
previously described (Chaplan et al., 1994). Animals are placed in elevated wire cages and
allowed 45-60 minutes to acclimate to the testing room. Von Frey monofilaments are applied
to the mid-plantar left hind paw in sequential ascending or descending order, as necessary, to
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produced a 50% i kelihood of a withdrawal is

determ ned usi ng the up-down nethod, as previously
waele®enidiexl (Chaplan et al., 1994). Ani mal s ar eP@i/a8m™d6/015208

in elevated wire cages and allowed 45-60 nminutes to

hoveraeclafQY P HoSTS (e aABPIA RLAERDES. ot HEISRRE Foyos et evolces
' 1d

brisk %ﬁﬂfdgigédrl %Sp@ﬁ&%qg(ﬁggﬁl{@l i %’e}?@rgngl%ql V%g B%%g/ﬁnrlei%cﬁ@ Tactile thresholds are

deterﬁ(ﬁEﬂUﬁQﬂ%ﬂ@lﬁﬁ%to hogey ad weisowih baseinedbwisholds t<o1@héorce are

e SRR AR T S LS et
amm&lg1 Gc’h;ﬁ Ghil 16 RLEBRYubseqh@ftithdife taﬂ&ﬁfnli@ttﬁl%sﬁdl@ > s@t £6HkBRbed from

day prior to surgery and rats w th baséline
furthdsrhieas’(gnl @sibjectsQuye f msevdo-sandombx divididdinte dest gromfise@=8-10) so that

M T AT R T RS TN G

admn%%?é%lqy%ktt dodffobh& (3! L@y ni7a, Gigy, %&B'&ﬂeﬂtlﬁ (18@)m@kE i.p., postivie

excl uded from further testing ects are
contrpl eudishicknaishiagtili thragbelds ﬁteoaStS@SsSQd gp do$d, (Bgnd 3P0 gpinutes after
dosih hat average baseline and post-surgery sensitivities

Sre sinmilar anong groups. Rats are adm ni stered a

Anatjsls o SEREY " Sybiduioql whidinis e Bithg oP FeB R Sy fmalysis of

Varlah&r eskoNdS aify aSuSRaREbdUPALRxEE, aphBBatimd(SI Iifktifue,eSary, NC).
after dosing. Analysis of Results: Statistical

Signifieaitymain pHedorse vorkiged fugiss dre qubrsauut dlsash nugifipant ofifference

analyé%[): g%?ite(or '\%égﬁ 'g I%tﬁfgr%ﬁ%a% 6%@%2\%&?&11 ]pf tactl e allodynia is

calcu[mémao%fdaﬁgﬁ)tﬁé elrMahy ép@tibntr t her by subsequent I east
significant difference analysis. The criterion for
signi ficant (sl gt gideese T msst peay 0.(06% tReNGaSaeth
tactile allodynia is calculated according to the
% REQdPW ng equ b MhireshadP e shodd] (HielehidPPOST) X 100
surgery) % treshol dpost “surgery) % Reversal =
(50% t hr eshol dpre Surgery) - (50%threshol dpost
surgery) X 100 In which 50% threshold drug + post
4 rup © Yostt shrgeB S, e
tn wRh S R0 et o, gt P e BhBPERE g U ahk in nerve

1n1uréch§ul§&9t’s t 0% sheklgbldH @"gf’rblii:t-hel $0% ethieshaldjitrgdorce in nerve injured
jects, and 50% S‘t;lgergsho d'_ surgery is the 50%

SUbJeP'ﬁr é%‘llléloeﬁ) thregholdr ce” bdb dhee SPér theeshipiduiny g fOT\?Exl?%e nerve injury.
Maxﬁ{aé%‘ﬁfectof)f 169 %)/"ré\fei/s%ﬁ@r%sre I R ustoathé% g)%ﬁtﬁve threshold

n pre-operative t e for s ect

valud foatulBeqrein thetrexabrimemntdl ¢conditionSSee Figyue B 1. Test Met hod
5: Assessnment of Effectiveness in Chronic Inflammtory
Conmpounds: Test conpounds are dissolved in sterile
sal i ne. and adm n| stered intraperito DaIIy (i p ).

Test Mothod s: Apsegsment of Bffgetivengssdn Chionie by

ComSMiRENded in 2% Tween 80 in O 5% rret hyl cel | ul ose and

stered orally (p.o0.).

Test compounds are dissolved in sterile saline and administered intraperitoneally (i.p.).
Celecoxib was used as a positive control and is suspended in 2% Tween 80 in 0.5%

methylcellulose and administered orally (p.o.).
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Page 133 of 151 WD 2006/ 116165 PCT/ US2006/ 015208
Subj ects: Mal e Sprague-Dawl ey rats (125 - 150 g,
woooban163 ndi anapolis, IN) are housed 3/cage PCI/US2006/015208
bedding and. animals are maintained in
| imate-controlled roons_on a 12-haqur I| ht / dar k

_ublf‘&;aﬂ Male |S@Fﬁ%1319?“él?y 88 @ 23t 10 soldaday Tndiesapolis, IN) are housed
v, E -

ol baRS, ! b REAHGH 6 RS A 0L B 1210

lightAlwkeyhlsl (ﬂghte Bﬁ\ﬁs%?@: wathrfoxd entswatec inzailableladdibitoml. us ar e
determ ned usi ng an anal gesi neter (nodel 7200; Ugo

Freuri3#ss edrepleteGidiwfaht (BGA S of nchafiéhl hypaalbetibe Hrdp@ad Paw withdrawal

gen 1s conplete paw, withdrawal. PW is determ ned
threslaﬁ U Sbf&c%n%?uwe@@ewak stiaulp® pist determingdgysingyn analgesimeter
r
(odBE281 8 ML S0 2500l o Bl e s complte pv
w1thdrewdl P8l andateriringl emtedor eavheat atomaclo finfe086iRGA=( G@rdup) Baseline

d he | eft. hi Twe
PW Ty, RS, SRR Hpte Srort puesfhebizgd OgebRplu@pe L% i Sxygen) and
receiveIeALEInGeplafafl idj 8ioh S 09 FCAG(@U‘ pﬂ' cﬁfu@é’c?i‘ﬂ %ﬁﬂézocb Gihé)l'eft hind paw.
conpound and assessed on

Twenéb@@urdhm@s agent ﬁAstmg:(tlpnnpreﬁdmg )&WQ’S oﬁerReBQasu@d and the rats are

SRR AR b BGRRet s e hgd20 Ao

admigig@ationat i on (SAS Institute, Cary, NC). Significant

mai n effects are anal yzed further by subsequent |east
Analysigef Resuliy: ditrtisicelnaialyalsy dpre uTHE 2 ORP WY eARlyws of variance

(AN(\%Z%? h%lielgt%:bglgtge éi g g@? €3l ﬁ@ Cg“?% 9.>5A$ grgsgi:tq te, fary, NC). Significant
main méfems rire reslgrshiurtec by d;lub@qtlenttlhﬁt fstgnhfmmﬂ difeqerae i apatysis. The

o, EERehRiststls Coens ™ gne b0l C mandied L
preseifed-as Qerc&%st%ﬁé’gﬁ%c&ﬁln%ftf)% fo\fl%gﬁ?% d]cd'étl&g eg&ﬁ@ﬁ‘ttre%{sal = [(post-

DepresSsi on [00208] Effectivenes unds of
dose hresheld) - prev |ﬂunShv@)/ﬂmdmeehmhréd-pwdwshehreslmldi)] X 100.
suspension test. Wiile not a direct nodel of
depression, the tail suspension test is an assay that
D. cms@mbma#@:ﬁameae@nﬁmeﬂﬂof@eﬁe&ﬂ@ﬁs of drugs.
Ginically effective drugs such as Prozac
WOZW | uBleetiveayss &t éoep%r@ts ghei pesept @venfipaymay be determined by the
[
i sSREEIA 8L Wl A9 5018080 AU O g f ot s o
assaytthatican Bmlt&'te dnmdelp@sl;dme-hke sffectd bf disigs.i OlmisaliybdfEectioe drugs such as
determ n S inde ed. However, the
Prozag BECKHED ar pAFERF Ry (it Shre AL dBpY desseie Yoo time
the mid¥ERBAd frin Meru}ﬁ: BEiRE In
e m d’é"ﬁgog K oBIR UTfer 1V\g g{lée F{ﬁsrlndf{%lédv%{ B}y t ﬁtﬁl’fked &he test. It is
lmpomlgm ermaneﬁ agneuse lihlc)\d%ld:leprﬁSgadOL}bsvewf th@ faet thet clinically

eftc Rk Fordle g F S SRMEPIRT bR lve Itk gh e maoe
[00200600Ma)e Swids WaetRter hiee ECHREISS Riverf WOIGhRBD 5B £hre housed in groups
Experi nental groups consist of 12 mice, randoni

of five &1 ¢pgadn HeE lqudaqabty thgtie mmﬁhmgd ane 12-hyhght dark cycle
(light® Eﬁ 5966‘@1)%%@1?99 fr%agtg)ceséb%I ? i aeﬁor a%%r?n)}glﬁnnlc%gﬁ%s consist of

12 mis, randomly assigned to treatment groups. Experiments are performed between 9:00

AM and noon in accordance to the Guide for the Care and Use of Laboratory Animals as
adopted and promulgated by the National Institutes of Health (Pub. 85-23, 1985).
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adopted and pronul gated by the National Institutes of
Heal th (Pub. 85-23, 1985). Page 134 of 151 WO
wWQR®6116163 65 PCT/ US2006/ 015208 [00210] Sol ut i peEUST006/015208
test conpounds are dissolved in distilled water.
Compounds are injected i.p. at a volune of 10 m/kg
[00219pdy Suletigie of Gstroompdumls dre etidsnied Sn ahmlkcdt watat. e ongunds are

ico ULt S5 o R0 68 07 KT B SEES e coard, 3

IanQQ?QBqugeggtSteru et al. (1985). 30 m nutes
low ng treatment, the mce are suspended upside

[0021d$wn Thy prasedura idescribed hereiisesbstantiadystmilartp thatplesqripag by Steru

v L2625 40 ALY i L e STORREH P ey e

usmg&‘&lﬁ@ﬁ*ze’ﬂa@@x)atorﬂr hpet (VTER TRRAdatioAEH b lacfld WwidtAlthad connected to a strain
6-m nute test session is automati cal !ﬁ‘ recorded. 8

gaugqrveiBing teil snsnensiam ebarabey (Med Asgodipteni T hedammsnsnkimmobile during a
6—mirﬁﬁ]9 [E%? rsec’s'tsiogalts aau%:}héc}ﬁ:%tlg q‘e&rrgecf“ xgr ﬁf’c%eage %ﬁnﬁ‘lte[.ﬁ%'&[f%ly ftesteéi within
Inmobi Tty tine and s er

rcal ~ analysis s p
separal.ﬁichgnbemn@aﬂ@bl]ébi@%rmﬁpkesb@%ta mbgnoﬂ‘ inaAckility time and statistical

di fference (LSD) post 002121 The tire
analygfs 4t Pdamed &Plngécqvep\a%yeﬁ%\éfgw@m esisﬁrgné%&%ﬂl%me (LSD) post-
hoc tRublication cited or described in this docunent is

hereby i ncorporated by reference. [00213] Wile we
[002124v e The estanatdistlesuraunbeachgfateantbpatintepplicatibns rdspublication cited or

inyenti.o it is aren basi ¢ construction
descriti Sp i€ fkculent & heiBE HaBastBlby Slbriioer: < Cuhi ch
[0021@%! | aglet He m@pﬁ@m@adnm@ogﬁ eRboditichts BY &Rk i i@Pention, it is
Therefore, it w be appreciated that the scope of

apparepij thaf ey besio pongTucHon can diei ﬁ&yecbyo revidgp pihet eenbodinents which

utlhz% "f]ﬁeeﬂcec{ eﬁp&&ggse % d g&gnoﬁg oFf 'tﬁl ‘frév)?g rrpr? d 'Tﬂgggoz‘a,\i@ g\ﬁf; be %éﬁre%ted that

the scpO6f thlSiheEntRETs %B@Gﬁl&]iﬂﬁlﬁﬁe aﬁieﬁHMBclaMés ftter thanby the specific
ou f formula I: )Y | n R3O0-~NR4
embogjmes Mﬂwg hgye Beeprary YOHM 9f é@ﬁ@& abl e salt

t hereof, wherein: mis 1 or 2; nis or 1;
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-- designates a single or double bond; Ar is thienyl,
faryl, pyridyl, or phenyl wherein Ar is optionally
wastiidios ed with one or nore Rx groups; eachPERUB®06/015208

i ndependent|y hal ogen, -Ph, -CN, -Ror -OR, each Ris
I ndependent|y hydrogen, Cl1 6 aliphatic or
hal o-substituted C1 6 al i@hAIMS; y is 0-3; each Rl is
i ndependently -R, -CN, halogen or -OR;, R2 is

We clygr ogen, C1.3 al kyl, or -Q(CL. 3 alkyl); and each of

and R4 is independently hydrogen, Cl.6 aliphatic or

fluoro-substituted C1_ 6 aliphatic. 2. The conpound
a cordl erein said conmpound is of
formul 4> O&BOW%“IX\?M)N 1N '4-, C4 OR m
~R Arr la or a phar Feal |y acceptable salt
thereof. 3. The gp ccor gsclaim 2, wherein
each R1 is indepg9 en Iy/ é%

R - X hal ogen or -OR
Page 136 of 151 WD 2006y 11 QG’WS& Q6/ 015208 4.
The conpound accordi ng Ao cl airh 3\ /pwherei n sai d

conpound has the formula 11c or 11d: R1\ \ R3 Rl R3
R&A a OAf ORzZ MRA Rz MIllc lid or a

or a PHABHIRGRHy SR YA A SRRRERLE widldint her eof .

mis 1 or2;

nis0orl;

==== designates a single or double bond,

Ar is thienyl, furyl, pyridyl, or phenyl wherein Ar is optionally substituted with one or more
R* groups;

each R* is independently halogen, -Ph, -CN, -R or -OR;

each R is independently hydrogen, C,.¢ aliphatic or halo-substituted C;.¢ aliphatic;

y is 0-3;

each R! is independently -R, -CN, halogen or -OR;

R? is hydrogen, C .3 alkyl, or -O(C1.3 alkyl); and

each of R® and R* is independently hydrogen, C;.¢ aliphatic or fluoro-substituted Ci.¢
aliphatic.

2. The compound according to claim 1, wherein said compound is of formula Ia:

Ia

or a pharmaceutically acceptable salt thereof.

3. The compound according to claim 2, wherein each R! is independently -R, -
CN, halogen or -OR.
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5. The conmpound according to claim4, wherein Ar is
thienyl, furyl, or pyridyl. 6. The conpound according
W 006l &iles 4, wherein Ar i s unsubstituted phenyPCT/US20061€15208
compound according to claim4, wherein said conmpound
is of formula 111b or I11& (R1)y (Rl)y R3 R3 N~ N~
O4R4 0 TheromprRIndaccrdde RCIEM 3,FHYerein sgifpmpgund hasphe formula
Iic orlgflldd or a pharmaceutically acceptable salt thereof.
. The compound according to claim?7, wherein each RX
RS 1 pdependently selected from-R RrtCN . hal g
-OR &conpo hd accordi ng to cl al
eac i s ilndepepdently -R, -CN, halo
i s hyf@f ogen, yI"R4or methoxy; Ar is pyfi oy i
pyri hi"enyl, furanyl, or phenylaopti ol
substityted with one or nore R groups; each R' is
[ ndepenHént ly selected from-R, -CN, hal ogen orldoR;
6/ 116165 PCT/ US2006/ 01520
ora@gg%acggi%}%%éﬁ%ﬁ%alt?@%é%ndent 'y hydrogen, nethyl,
et hyl, cycl opropyl, 2-fluoroethyl, or

2,2-di fl.uoroet hyl. 10.. The conpound .accor di.ng,t | ai m.
15 wher B oBRo U e QBT R R A b M etg ey Liof pTHidy
RBOR Ar R M |Ib or a pharmaceutically acceptable

salt thereof. 11. The conpound according to claim 10,

wier ei Thezemprund accoriegtordeint 4.ywherein Ar@nunsyhbtégisd pbenyl.
-OR 12. The conpound according to claim11l, wherein

said conmpound is of fornula

7. The compound according to claim 4, wherein said compound is of formula
IIb or I11d:
(R")y
R3
|
AN

(R)0-4

IHTb

or a pharmaceutically acceptable salt thereof.

8. The compound according to claim 7, wherein each R is independently
selected from -R, -CN, halogen or -OR.

0. The compound according to claim 2, wherein:
each R' is independently -R, -CN, halogen or -OR;
R?is hydrogen, methyl, or methoxy;
Ar is pyridyl, pyrimidinyl, thienyl, furanyl, or phenyl optionally substituted with one or more
R* groups;
each R is independently selected from -R, -CN, halogen or -OR; and
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[laor Ilb: RL\ RL\ RBRZI ONRa ON~Ra Ar R2 M Ar
R2 M Ilallb or a pharnmaceutically acceptable salt
w0 b@saofies 13. The conpound accordi ng to cl ai m BQI/US2006/015208
vvherei n Ar is thienyl, furyl, or pyridyl. 14. The
npound according to claim 13 wherein Ar is
each @:fh% ua;sitR“t igtimstepprviently hycilegenrmﬂ@drmbﬂnwm@md; Irfluprpethyl, or
zﬁ_qa@ . 1\/\,hereln said compound is of fornmula Illa or
FTIHeY BStBEé 138 of 151 WO 2006/ 116165 PCT/ US2006/ 015208
(Rl)y(Rl)yRSRS O N, R402N RA& RmMmRXx RR MRx R
(Rx)0-4 (RX)0-3 _Illa_lllc ar phar maceut i cal
ad®ept dfieconmornd prepEling t%éalmrhév}e?é% é@ﬁ&owem%asﬁé forgula Ib:
cl ai m 15, wherein each iLndependently sel ected
fromR, CN, hal o%e 17.\The coppound accordi ng
to claim10, whefRehi is |
-CN, hal ogen or -OR qet hyl , or
met hoxy; Ar is pyridyl,apyrimi t R enyl furanyl,
or phenyl optionally substituted with one or more Rx
groups; each Rx is independgmtly selected from-R,
-CN, hal ogen or -OR and each of R3 and R4 is
Oranhh@éaﬁé%v@ﬁwayc Q}‘ij‘étﬁher hyl, ethyl, cycl opropyl,
2-fluoroethyl, or 2,2- dlfluoroethyl. 18. The conpound
according to cI aiml, wherein Ar is sel ected from
vild, tiThe cotripotuid haviording to claim 10, wherein each R! is independently -R, -

CN, halogen or -OR.

12.  The compound according to claim 11, wherein said compound is of formula

Ha or IIb:

R R®
|
S R

or a pharmaceutically acceptable salt thereof.
13. The compound according to claim 12, wherein Ar is thienyl, furyl, or pyridyl.
14.  The compound according to claim 13, wherein Ar is unsubstituted phenyl.

15.  The compound according to claim 13, wherein said compound is of formula
IIa or Ille:
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;X3 /[ wvi vii viii ix x Page 139 of 151 WD
WQQ{%IIIQ[GSLGS PCT/ US2006/ 015208 ~vt, .rvt, . eVvRCT/US2006/015208

Jin, FF M0 F3C F F xi xii xiii xiv xv MOC MO

MeO ~cl MeO C xvi xvii xvilj Xix xx J;n, ,yin. cl

I .5.({@1)3, cl xxi xxii F3C Me0 ®Ph c owe | / A CF3

XXi i Xt =XXVi xxvii cl ¢ ti\cl L cl C cl
Cd F Owe i) XX R3XXX

XXX [l nnnv v"" 3C |
cl ¢ ayl i N4 C VR4
XXX VHX XXM XXRYI M/mXXXI X RX

(R%)o-4

IlIa Ilc

or a pharmaceutically acceptable salt thereof.

16.  The compound according to claim 15, wherein each R* is independently

selected from R, CN, halogen or OR.

17.  The compound according to claim 10, wherein:

each R! is independently -R, -CN, halogen or -OR;

R? is hydrogen, methyl, or methoxy;

Ar is pyridyl, pyrimidinyl, thienyl, furanyl, or phenyl optionally substituted with one or more
R* groups;

each R* is independently selected from -R, -CN, halogen or -OR; and

each of R? and R* is independently hydrogen, methyl, ethyl, cyclopropyl, 2-fluoroethyl, or
2,2-difluoroethyl.

18.  The compound according to claim 1, wherein Ar is selected from:
Cl OMe
Cl
Cl
i ii iii iv v
NV oW AV, ¥ NV SSU Ny, ¥
cl F cl F
cl cl F
vi vii viii ix X
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Cl F3CF3CCl Ow Ow OW F CF3 Ot xi xli xiii xliii
xliv xlv FMOFI CF3CF3CO FCONCF3 d xlvi xlvii

wokmbitiesd i x | i1 Page 140 of 151 WD 2006/ 116H@GBUS2006/015208
PCT/ US2006/ 015208 .nnnr wivv ,Nw W .iw .,v F Ow CF3
NC OMO FFFEF IiiIi.iiIivIvIviIvii 19. The
' i i i'm sai d cofound
\ F4C -1
7 1-8 o0
1-11 15 I\
\' I o~ 1-13
' xv
e NV o¥)
Me0\© \@/
xvi xvii Xxviii Xix xx
N V¥ Vo ¥
CI\©/CI CI\©/
Xxxi xxii
v e . e A
F3C MeO. t Meo\©\ Ph\©
Cl OMe
cl CF3
xxtii xxiv xxvi xxvii
ﬁj f;r ﬁj ﬁj r;r W@
OCFj
xXxviii xxix XxXx xxxii xxxiii
1 1
F3C\©/CF3 Clj@[Cl ©/OCF3 \@/
F F
xXxxiv XXXy xxxvi XXXVii xXxxviii Xxxix
whns hnr hnr whar o whne
Cl FsC FsC Cl
OMe OMe OMe F CF4 OEt
xl xli xlii xliii xliv xlv
whar v wnne e o whnr
FD MeO\©\ FsC F3C\©\ F3C\©\
Cl F CN CF
Cl
xlvi xvii xlviii xlix l li
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NI\ Il \ cl 21-17 1-18 1-19 1-20 1 1-0 ci \ 1-21 1-22
wazegite@st p\ 1 / / p C / G NI \ \ C 1-PSI/usSR66/015208

1-27 1-28 00 2 H2 ¢l 1-1 -0 cl I 0'-, 1-29 1-30
131132CIcI| N\\133134135136F\FF

g /p \ | Cl 137 1-
‘ 616 b
/0/' FF Q@ \ | NI
F F

Ivi Wii

lii liii liv

19.  The compound according to claim 1, wherein said compound is selected from:

L) s
G 0 2,

I-1 1-2 I3 I-4
C)ae
"”l’/“ \ l'”/“ i /0 "’,I/H i
/O

O O O~ O

1-5 1-6 17 I-8
%O/n :@ i :ﬁ f

cl Cl

N Cl

1-9 I-10 I-1 I-12

(L)
G
Cl
I-13 I-1 1-15 I-16
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FFIVI/ iNFAF\ N/NHC H d / | ol cl 1-45
1-46 1-47 1-48 F\ FF F «cl \I NG \Il \~ 1-49 1-50
waz28d116162 F FF\N F\N I \ / z [/ hl | / FF /PCQ/BSI0D6/015208
(@ \' I NI \ C C 1-53 1-54 1-55 1-56 """NH2 | F I
\FAV (2Vv 1 "120C" a1 altl adil N1\
1-57 1-58 1-59 1-60 Page 143 of 151 WD 2006/ 116165

| \
RCT.US2006/ 0 1 1362
63..1nG4 F‘%) %lvq\
1-65 1-66 1-67 or 1- cl
=
O N & | Cl
N

I

1-17 1-18 I-19 1-20
Ehon oL OO, B9
ol o} ™~ O ~ 0
cl 0
121 1-22 I-23 1-24

°f
(

/
el
&

(O~
7 1\

(O
\.
/
dg

1-33 1-34 I-35 I-36
F F - O
NJQ F O o N2 O 0”7 A~ o o A
a Gl
0 0 g SN
I-37 1-38 1-39 I-40
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C ONH2 d ONH2 FI O ~""~NH2 FI ONH2 1 / I C
Cl 1-69 1-70 1-71 C 1-72 FFp',,"NH2 p"",,iNH
w@hookhie1s 1 \ | C 1-73 1-74 p ',,,INH2 Cl p "PCT/Ns0§015208
'-,,,-NH2 O ',,,INM2 LO"',,,", NH2 C C d Cd d d
aadadaaa N\ NN\ FF A CFR3F 1-75 1-76 1-77
1-78 1-79 ONHR2 p ,,,-NH2 O I-INH2 I/ p,,~NH2 C d
F @ Ch CIl CIl F3C/ CF3 Ow OCF3 CN 1-80 1-81 1-82 1-83
Daige 1 40-of % 0. 2006/ 116365~ PCT/ US2006/ ©
o EVTVFFO wow,mj
,,,-NH2 | O 47 ¢ C X
~F Cl CF3 F 1-85 1- 86 7 1-88 F F
da~,i-NH2 O ', 1/ Oo',,iNg2"',,,. N«
Cl C F3SCOw OCF3 CN 1-89 1-90 1-91 1-92 F F \ \
1-41 1-42 1-43 I-44
F
: : L )m
O o N O n ¢l O L
cl cl ‘
O O ! cl O
I-45 1-46 1-47 1-48
F F F F
O D ."”'I/N }-b """/;/N w O D }'h O D HZ
O N | O O
1-49 I-50 I-51 I-52
F
F F - O O Ho
O . H H 0 g
: g
- (]
O N & | cl cl
I-53 I-54 I-55 1-56
F E N
> 9
O o N O 5 /H\/ O 5 /H\ o N
1-57 1-58 I-59 1-60
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O,,,-NH2 | O",,"NH2 | O-,iNH2 O"',,,"NH2 F3C F3C
Ph F3C \I \I \1 \l CF3 CF3 1-93 1-94 1-95 1-96 O
WO 2006Md63 O "~1,iNH2 | O ,,~ NH2 O ', ,i NH2 | ETT/pSIob§AR15208
F3CO/ CF3S FCl C Ow Ow 1-97 1-98 1-99 1-100 I-101
O',,,INH2 | O",,iNH I O',,,,INH2 | O",,,iNH F3C
\'1 \ Ow FCF3 C&t 1-102 1-103

, F3C a \ | \ |

1-104 1-105 (O

F
67

*'INH2 | O'",, T+

NH2 (O, iNH2 |

FRCF F F 1-115 1-116 |-117 1- F. TFFF
,iI\ﬂQlO',,iN}—|21:'l?210",7NH2T£.~~ O",,iNI—]ZgIFSCO
/] CF3 F a C
F N F
C 200 ®
O ."’%/N]'b O 0 """’/N He O 0" NH, 0 ""// NHZ
/O ‘ Cl O 1 al O cl v C' O Cl
1-65 1-66 1-67 or  I-68.
cl O ) "'//NHZ cl O 1) "///NHZ F O 0 "/,/NHZ E O ) "'//NHZ
¢ Y 98 ¢
1'69 I-70 I—71 Cl I~72

Cl CF3

I-75 1-77 1-78 1-79

O e O e O e O
Cl O Cl Cl O Cl Cl O Cl FsC O CF3

OMe OCF5 CN

I-80 1-81 1-82 1-83
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Ove OMe |-119 1-120 1-121 1-122 1-123 F\ FFF O
,,,-NH2 o N2 | O'",,iNH2 0 '"/,iNH2 F3C/ F3C C

WOMBGHI@RS OEt | -124 1-125 |-126 |-127 F F FPEI/USH0E015208
"-JiNH2 | O-,iN2 0o NHI O'e,~NH2 O',~NH2 F MO
F3C/ F3C\I \l \I \| O FECN C_ [-128 |-129 1-130

|- 132°SF N N e

N A~J~1,38Hor epantitame .~ NHz
cl mat et h Page 146q0f 15% /11665
US2006 conposi ti ¢h gonpri sing

ne or nore Ipharmaceutical |y acceptable carriers,
| uent s, Of s €XCI pi ent §.. 21. The cqrposi tion of glaim
, further Conprising an additional pharmaceuti cal

S sel ect dofRg ,

epr ggisi ve lagent J. anygnt i - abesi t y., agent
sefQl “I'n ?he nodul @t i ‘6n l—%f bl adfler®activity,
Leild ant agesi st -@n agent €l e@lt i ng 1AdS AtHiiD,
ognitive i agent for t [

Cl

wdehod for treat®Gig a condition @l ected fromat | east
Qpe of psychotigg,disorder, angpxiety disordefy, a
bipol ar di sorder, a depressive disorder, prenenstrual

F. F
O o nNHz O o nNH2 O o NHz O o NH2
g g e g

CF3 CFs
1-93 1-94 I1-95 1-96
O O O e T e T,
T T 0 0O )
OMe OMe
1-97 1-98 1-99 I-100 I-101
O o .,,,/NHZ O o -,,,/NHZ O o //NHZ O o ',,,/NHQ
g ) ) )
OMe F CF3 OEt
1-102 1-103 1-104 1-105
2y ) Yt O g
Cl F CN
Cl
I-106 1-107 1-108 1-109 1-110
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syndronme (PMS), prenenstrual dysphoric disorder
(PMDD), an eating disorder, a bladder control
wale@endasy substance abuse or substance dependeCiES2086/015208
cognition disorder, ADD or ADHD, an inpulsivity
di sorder, an addictive disorder, l e or femal e sexuya

Phop artmptor dizsogder Nar ki ispg, di.sitdse vy NHy
epil epsy, m ronic ti gue syndrone,
FaC~ghor exi a nervgga 3 %ﬁ%ep digéﬁs« nutism or
xwre_central nefyods system defilgj encies in a psg ,
conpfféing adm nistering to the patient a
tther apeutical | y efif ecti ve anounti-igd a conpound 1-114
accordi ng to any _gne-of clains 0.19 or a
ositi on co -@ ngl a conpo acgor di ng ny| one
of” chal e to 197287 Pl et f el-dim 22 ei.aNz

il ype schi zo
adi f ferenti atee
sghi zophreni a, a schi zophreniforgn di sorder, a

schi zoaf fective dj sorder, a delusional disorder,
Ié,llf{;stance-induceg{l%sychotic dﬁ?&?der, a psycﬁgﬁic
Fsorder nd rw s i ed; F i

;,‘
Nc. the psychotLﬁ/@is-rder i S Sfdoi_zgphrenia, ppara

i nduc

1, SiikgP S1.5 NS S Led_whi i, DRR; S o -NHz
F.CO a; psy LS assoc ated w son's
3 ;. or Hosi s rated wi ewy bo
2ase 24. nmet hod | ai m 22, rein the
condition is hipolar disorder and is gsel ected frogy,
bi pgl ar | d!gg%per, bi po] gf I'l disordgr, cyclothymc
di sorder; bipolar mania, “denmentia, depression wt
wct cycl i ng Fbetweenbi pol ar
la. Pa 147 of yk51 i
) G108 he ﬁr’ef'?ﬂo?d of r N2
eqr essi ve di s@rder.i s mj or
seasonal aff ive di sorde
subst ance-i ndtiged nood di sord
demeessi ve di sorder not otherw se @qecified, trea
r_ﬁhstant depres§h_§, maj or depre&a%ve episode.Lgﬁ.
€ nethod of clarm25, further conprising
F i st Mt tONt he Pathent~an  &nti essive
| eat ednf lomiser.ot Qpi euptak@Hi N Lt ors -SRI ., _NH
or%pVﬁepari e Orel t%ke i n |6fio%s NRPs)f/ggnbin go” e
r ot oni noyrox epi ne AP zes r eupt alkeE i bitors e ),

noam ne axi dase inhibitors (MAO s
nhi bi t of§ nonoani ne oxi'dase (Rl VAs),

phosphodi est er ase- 4 ( PDE4) i nhi bitor§ corticotropin
I428] easi ng fldét or (CRF) M&ht agoni st s 131 I-132

CN

F. - adrm pt or Apt-agoni sts, triple uptake
i bijto at oni aoﬂﬁﬂ

stg, uper
b oc<ke'r’s’N?'SNUBs) ,

NC adre nd sp®ed serotonergic
i depr ess4 (NaSSAs)|, ar substance P/ neurokinin
ceptor antagoni sts.
F F F
1-133 1-134 1-135

or an enantiomer or racemate thereof.
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27. The nethod of claim 22, wherein the cognitive

di sorder is a learning disorder. 28. The nethod of
web@smday wherein the patient is treated for POEER1006/015208

29. The nethod of claim 22, wherein the patient is

treated for ADD or ADHD. 30. The nethod of claim 22,

whik ei PA chpesition eomoprisiigis eorgpmmdain@@dmri@ aue peof Qdalms 1to

of a recreationa st anc ha g| c.agen
19, 2 gff G S Hratieu ey s PRl RER T BN g
31. The nethod of claim22, further conprising

adnm nistering to the atlent an addi tional
; clpam

phvalr mac g osRositiga st cladnads Buther eempiising e agdi{jenpd phermaceutical

t
agentas%f‘e'ralte’d fgd%n glgéfrl]t? ?)8}2021?‘3{: Xg %%1 Eldgﬁ?gﬁ%odﬁelg?c@%?ﬂﬁ 8bes1ty agent, an
agentacsetul i Yhe moduipticn of bladdeageiniityt an apioaamagdnist, dir geht fog treating

DHD, a cqgnitive jnprovenent agent, an
ADIx %Aﬁhﬁéﬁ%@t%k BIOVAYERI AR 3R 286K far s%ﬁtwgrsswag?w#gnctwn or
a paif 88#lin {g% gentA Method for treating schizophrenia in a
patien conprising adm nistering to the patient a
ther apeutically effective anount of a corrposi tion

P arh darBad s Fediie A°REHER Plseth udl foRtiadiy S psyehotic

dlsordélr aanPahkiet disoRI¥R kS bipalaaddiksidst, e | Prdssivé h@isgratd, eftemenstrual
a ther aggutl cally ‘ef fective anount of a composi tion

syndrggeottal m@n%nsawh dysphauic disorder KOMDIYL apreaking hsorder, a bladder
contrB Bfgl)l%re{ gsjruﬁ%ﬁl‘ii&r aﬂu{g?ér %g{)étmte de %?lg&ﬁlg%'eeﬂgo%m 1cl)n disorder, ADD or
ADH@f faﬁqtnpulsnatyodmérde;f afl addignios idisopderpmabs di fegndle sehai dysfunction,

35.. A nethod for treating depressjon in a patjent,

pain, ﬁ@,ﬁqﬂp’qegy p@s%am PIRECE ,’rq%lopé)r?rﬁgop Blgpll' htP aékmsonps disease 'epilepsy,
migrdif€ ARGHE Fafduk YoyRaoR 'aH@reﬁMosgf a 3lek 'H?s%?c’iér' fitism, or one or

according to cl gl m 20. 36. Use of a conpound accordi ng
moretcentaayneooas o sterh dlefisierci¢soin BGpationt, pcpraplasmg] gdmainistering to the patient

fortreat a condi.tion.selected fr at

o tefiBeu AR e s epEngt Poe BrEaPpdctRIREIRREPY® b Gofitret o 19 ore
compds#ioARbAprising alcd@pou] 4RBFARSSIoVHRy Gné OF Elims 1 to 19.

premenstrual syndrome (PMS), prenenstrual dysphoric

di sorder (PMDD), an eating disorder, a bladder control

disord t

co%gl . ?1(‘)}}? %gi%? dgf;‘ Eﬁxﬁgf %vhg%ﬂ%%?es %)%%8'[1 cﬁseo%j% NisCschfbophrenia,
parardiids qltpd echizephramid, dikorgenigedsopd ebhlzdsmiran@,rcafe&mb eypeeschleophrenla

, late l ut eal , phase syndrone

undifg%@l?t c{)tlryggéflg?(l)gyﬁr%@ defc hizeghiepifergy, d @oyﬂ%&@a%cglzoa?fectlve disorder,
a defRRIJn&P Msord¥rI'sBbMshnce- 15&11095? d?sggﬁ&icg U0 A0 BBy chotic disorder not

anorexi a nervosa, a sl eep rder, mutism ~Or one or
othermizee speciiedr di- Dlﬁ)?rAfmsﬂle@L/@B}thsie;f mrcanms essacinted with Alzheimer’s
37. A. e ,manuf act ure of

demeBBR s Ao tE L SRS SRR e Vblaedh actet mith Lewy
body Nidsase

24.  The method of claim 22, wherein the condition is bipolar disorder and is
selected from bipolar I disorder, bipolar II disorder, cyclothymic disorder; bipolar mania,
dementia, depression with psychotic features, or cycling between bipolar depression and

bipolar mania.
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Ar RR2 M1 or a pharmaceutically acceptable salt
thereof, wherein: inis 1or 2; nis 0 or 1;

waele®sgnases a single or double bond; Ar is thiBCHUS2006/015208
furyl, pyridyl, or phenyl wherein Ar is optionally
substituted with one or nore R' groups; each RXis )
i feperittenmethot af olpém 22, PhereirCiie depregsive dRordsadhmgjor slepressive

asor 3 SRS B 98" g 8L i gy gt asoncer
depreg8106 AkdRIES AoPEthéivas DR AikE 20 tm¥nt Bsiftar cilgﬁ@l@ioﬁ,lnﬂaﬁ)r depressive
i ndependently -R, -CN, hal ogen or -OCR IS

episof¢.dr ogen, C1.3 alkyl, or -O(Cl_3 alkyl); and each of

R3 and R4 is independently hydrogen, Cl1 _6 aliphatic or

fluoro-substituted C1_6 aliphatic; which conprises

(126. al KyHeatiethiod aff daisp2hofurttetBif3rdbing tdmindsering to the patient an

| kyl ati t, g . :

antid?m%lm%n Iagqgnt %fe@@qz?rﬁﬁggg&yq% Sguptyatk%sfl rll%ug)lég i (ﬁ&léﬁl g)ggﬂpmephrlne
reuptREinh{tfiofd dikgusﬁ ¥BR8lRd 3R tdEn réﬁﬁvg)hﬁgé"f&gtak@ihﬁibitors (SNRIs),

reduction of a conpound Xa (R1)Y (H2)n :(041 r R2 _
monda@HRg nexitase Ainkighitors(dEAOTshe reventibles ibitgtons efefmanedmine oxidase
(RI%S,ﬁpgg%&fe%t%féﬂ?%ﬁn %g%bi&%gggg?n%?ﬁb nr &ﬁt?gﬁlg factor (CRF)
antagonists, alpha.-adrenoreceptor antagonists, triple uptake inhibitors, melatonin agonists,
super neurotransmitter uptake blockers (SNUBs), noradrenergic and specific serotonergic

antidepressants (NaSSAs), or substance P/neurokinin receptor antagonists.

27.  The method of claim 22, wherein the cognitive disorder is a learning disorder.

28.  The method of claim 22, wherein the patient is treated for obesity.

29.  The method of claim 22, wherein the patient is treated for ADD or ADHD.

30.  The method of claim 22, wherein the substance abuse substance dependence is
of a recreational substance, a pharmacologic agent, a tranquilizer, a stimulant, sedative, or
illicit drug.

31.  The method of claim 22, further comprising administering to the patient an
additional pharmaceutical agent selected from an anti-psychotic agent, an antidepressive
agent, an anti-obesity agent, an agent useful in the modulation of bladder activity, an opioid
antagonist, an agent for treating ADD or ADHD, a cognitive improvement agent, an agent for

treating sexual dysfunction, or a pain relieving agent.

32. A method for treating schizophrenia in a patient, comprising administering to

the patient a therapeutically effective amount of a composition according to claim 20.
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Xb where Ra is selected fromR3 and a renoveabl e
nonoval ent protecting group whilst Rb is a renoveable
worewon adient protecting group or Ra and Rb t ogeP¢EDS2006/015208
represent a divalent protecting group and the other
synbol s are as defined aboveto treatnment to renove the
pradt ectA mgethod dgy( BYgtingrabesity i e giatient, gompysing administering to the
i verte

. compound haying fornula | is con dinto.a . .
patieBiEaRRioR L P e CBistaheta MmO TRE ARG gl 800
151
34. A method for treating bipolar disorder in a patient, comprising administering

to the patient a therapeutically effective amount of a composition according to claim 20.

35. A method for treating depression in a patient, comprising administering to the

patient a therapeutically effective amount of a composition according to claim 20.

36.  Use of a compound according to any one of claims 1 to 19 for preparing a
medicament fortreating a condition selected from at least one of psychotic disorder, an
anxiety disorder, a bipolar disorder, a depressive disorder, premenstrual syndrome (PMS),
premenstrual dysphoric disorder (PMDD), an eating disorder, a bladder control disorder,
substance abuse or substance dependence, a cognition disorder, ADD or ADHD, an
impulsivity disorder, an addictive disorder, male or female sexual dysfunction, pain, late
luteal phase syndrome, a motion or motor disorder, Parkinson’s disease epilepsy, migraine,
chronic fatigue syndrome, anorexia nervosa, a sleep disorder, mutism, or one or more

central nervous system deficiencies in a patient.

37. A process for the manufacture of a compound having the formula I:

|
or a pharmaceutically acceptable salt thereof, wherein:
mis 1 or2;
nisOorl;

==== designates a single or double bond,
Ar is thienyl, furyl, pyridyl, or phenyl wherein Ar is optionally substituted with one or more
R* groups;
each R* is independently halogen, -Ph, -CN, -R or -OR;
each R is independently hydrogen, C.¢ aliphatic or halo-substituted C,.¢ aliphatic;
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y is 0-3;

each R! is independently -R, -CN, halogen or -OR;

R*is hydrogen, C;.3 alkyl, or -O(C;.3 alkyl); and

each of R* and R* is independently hydrogen, Cy. aliphatic or fluoro-substituted Ci.¢
aliphatic; which comprises

(i) alkylation of a compound HNR’R* with, as alkylating agent, a compound of the formula X

where Y is a leaving group and the other symbols are as defined above:

(ii) reduction of a compound Xa

Ry (CHa),

Xa;
where the symbols are as defined above; or

(iii) subjecting a compound having the formula Xb

Ra

Rb

Xb

where R? is selected from R* and a removeable monovalent protecting group whilst R®
is a removeable monovalent protecting group or R* and R® together represent a divalent
protecting group and the other symbols are as defined aboveto treatment to remove the
protecting group(s); and, if desired a resultant compound having formula I is converted into a

pharmaceutically acceptable salt thereof.
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