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WOANSAHERISSTS BACKGROUND OF THE | NVENTI ON 5 Therou 66906563

(hypocretins) conprise two neuropeptides produced in

the hypothal anus: the orexin A (OX-A) (a 33 am no

acid peptide) and the orexin B (OX-B) (a 28 am no

acid peptide) (Sakurai T. et al., Cell, 1998, 92,

TITLEWrﬁﬁEINVE@i%N‘S are found to stimulate food
tion in rats SC%)eStln%g E‘(ﬁ‘ﬂl ol ogical role
PYRIDfYéJrP INE SIREXEN REGHIGIQR ANTA 8TScent r al
f eedback mechani smthat regul ates feedi ng behavi our
|, 1998, 92, 10 573-585).
BACK@%@ QPTEEH%;‘F‘E\’EM@’ of sl eep and wakef ul ness

openi fthe podxim (hapogretins) ebmptiss eypensurepeptippy praduced ih dre

o RGPS, B8 (RSATEL S5 B 0 SAGPRRRI 0 Rl ) 2

amino 4qidj p@mtd@hj(%upil a“y ch@ Lellp]l W8, ﬂlaﬂiu%&aﬁl) Orexiag are found to stlmulate
food chl{lleglﬁleﬂl&gmarggoﬂgé@%ﬁ}ig H?t{lf)l' xcaprtoleafor the-gé ﬁé‘ﬁfdes as mediators in the

0ScCl

ore
central {sbpsanehaE B B EVEIRS mnsaqlaphenm@%& 2 dich g} Cell, 1998, 92,
573- 585)3@&&&3 ra_éiﬂa/te Bekang sIe@p hh@ wakgfamebaopeningofoténtpiligtndivel therapeutic

oo GRS Lt Rl S ok s i 1898 0, 407450

Orexinsbdvectlsoteeh mmdlﬁ(edAasapidymge roleen arougaly eeepd,dearpidgand memory
(HaHIS%F T e%d? ﬁ@ lsgl tz‘bol’s’ fgj( I% 7 a55’77 Hvo%‘?emfp}%égto}_@gave been

act’ions’1'n INS are pre
cloned cha@aq@m@dam mantoys hfl"hcsobeﬂ@ng @xtb¢ supes damyily obHepretein coupled

receptopso({)SQthfal @)%t]al I €CRPLIDR, 9917826 82).HBEERKAL 1 Ateplod (OXr OXI1R) is

or exin recept xln r tor
selectidan - A S ? meawaf@iaﬁa&ﬁﬁ {562 aBr R OX-A as well as
OX-B. I THe! ph/siblagical hétidstinohid @exisiafk ;ﬂﬁsud@ﬂrtewm;ﬁpate are thought to be

expres 3 isloneing BB FLORTE resBPERR] IR TRIRTe R b SRR of orexin

receptoreur 0si s; dysthym c di sorder; behavi our di sorder nood

di sor %Exm%&?%?f’drs gﬁé%uféﬁe: frf 8, m o Ogﬁs’lﬁw%d maﬁl have numerous

dysfunction I'sor renta; nma
implicatieps @srmtlmioglqmumuampp@és@htame% addicdonp ﬁbwsswe compulsive

dlsordef SRR h&ﬁo%@@egb@l‘ib@ R&lrdsis; a%%e@#ﬁéhr@éis ﬂy@iglyﬁﬁlé @Ro’ler; behaviour
i se our ndrone:; eatin sorders ,suc
dlsorde&sm%?fg&é%ﬁsr SHEHA ﬁef%ffun%b?ehewhoseém} @5@&?&13}1 ECT RSN
schizophexd; ﬂ@arbehéptesslcm dblirige] denmgriafl esdiengerieh@tardation and dyskinesias
such asg-?léng o%gsc 1se?rri§§8|dldS fgurgé? S)qld%%r% ee%tuéfgﬁg{dﬁ}ses/utcﬁ% gnorexm bulimia,

S, " vor
cachexiaarnd ohesity; gddlcsleaﬁmlr@mlnawgrss bgggn@urgeefﬁcﬁmg QS@VIOTS

cardlovﬁ?c%%mléeﬁseéd&iggé@s g&it@ﬁ&s{&fig@rd rs/HREGS) &ehﬁ&ﬁg N&INed; asthma;

pop ysi's t umour /atlenony; a1 am ¢ _di seases;
cancer;i gt arkinsanehisepse; Swshingls syndremsidisegses basaphile afenma; grolactinoma;

hyperpmhhelﬁlau hﬁ]%p‘hysﬁEﬂﬁbﬁﬂ/&i@n&nﬁ)ﬁ}%bﬂﬁﬁm@d[s@ﬁ&@lﬂﬂﬂﬁﬁ&h&y bowel
diseasepBBRG ARG VR ATFH o Sick s Ry SRR Ee PRy ophysis discase
hypophlgyip dtsh@deaiﬁrend‘rwpoghm;mhmfudéabﬂl radré o hgpyopdiy sishyperfunction;
hypothe(lgmlc %gor%ﬁs%ggk?imal{y tﬁim8 rwap%%lgfﬁgﬁnhﬁlctlonal or
psychogfymamymmmasmpowpmm ehyp@tha an@hmothwgfd;m;t hypathalamic- adrenal
dysfundtfé)'no Rﬁ&ﬁb‘tlﬁc R%P&bfmgtﬁe&'up %%&hal%&%?&ld@m& gt W HRMOne
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-1 WD 2008/ 147518 PCT/ US2008/ 006563 and ci rcadi an

rhyt hms; sl eep di sturbances associated with di seases
wosieg@signeur ol ogi cal  di sorders, neuropat hi c pegiuk2863%06563

restless | eg syndrone; heart and |ung di seases, acute

and congestive heart failure; hypotension;

hypertension; urinary retention; osteoporosis; angina

pectoris; myocardinal infarction; ischemc or

and c1r&'ﬂ%{i‘ior'h9fh?rw SleSp Hﬁﬁﬁbarﬁepﬂséﬁﬁ@@ 'vﬂtlﬂﬂ?éﬁ@ésr sﬂx@ﬂ as nélrologlcal

disord egqqglg{ﬁr%eatﬁgérm%e {ea en ffg%ﬁggil%zl%eg Y QXQP dﬂ%agles acute and
conges@b&ﬁ@ﬁﬁail@e?h@&&swﬂ gy@drfeﬁslohytnﬁfaajr gaeem@h @A¢dporosis; angina

pectorlh;rbgorncgfdg%ﬁ lggrcggﬂslgf %gc %g %e'ngclfr\r/}é)t nStra?k s éJBbtaISaléﬁFmd ﬂﬁemorrhage
ulcers; bliergieppbenjgraprppatahypeatcoptiy; plrionic mealrfmyhatmenal ¥3¢iase; impaired
glucoséol%ﬁia&t@% @1@8&%}&%&?&&0 ﬁﬁbf %ﬂggfﬁy%x?g&réte?g%s Jl\iitg to pain such
as hyperalgesda, icawsaegiyy angi odm@tacgqqemm rbgfrhwn,pq;ymcal facial pain; neuropathic

pain; b%k%alﬁt&)%‘?exﬁ%gﬁnaﬂ%ﬂ Sﬁﬂ%rﬁé { ¥4 BaarftiritieCaine Léb@ﬂtgin?hry pain; pain
nmesli s, nan_ﬁ H%ﬂ tin condj tions aiSOCJ at ed
S

related §7 irdisig i smP{ierapy A PRYTIOKE Phidy B%‘OPSWHV" pain;
neuralghd) @fesis, MugéR vomiting; icondijiond adeldated mdthntisdeedl painesugh as irritable
bowel ane | n\%ﬁ Eu:;\gqg%cnﬁlgralé °:u%"n"é‘rr§z %&ec%rl rggﬁ%éélr%g %Srlre%: incontinence;
toleranggptogwrcatias oowabélyawal frnmcpcmcsmengbmdqs ql@p apaga narcolepsy;

I
1ns$>r.nn?%§Qfag&:ﬁglgr e ldr%%?rﬁl o égﬁ%ﬁédrx&‘eg@hégﬁg@ﬂﬁoﬂd@fs iHALABg nosological
entitiesfugh phdisinhibitiortderaentiaapaskinke B rAmSARR) Y, £9BPIsy; pallido-ponto-nigral
degenef—‘a‘i&’n’?ﬁ‘ﬂI &ilepPalstizGR-ARE&s BhAbker diRe ACIRMRERID @eral orexin system

g) epsy; ‘seizure disorders and other diseases relate
dysfungipngeneral orexin system dysfunction. Certain orexin
r ec eptCertaBnéraginne dpsoraaheagdhistl ads ddcliose G P (B patant publications WO

oo R FSIASTS. Yo i i ST, wo

01/8569% WO G602, W@ZO@ED@‘MWQ?WO\ZM)Q/OGEZI%Y\Q@ZOOWI%S WO

2002/0%%%(@ gxﬁzgggz/o%%\@%ggxg?@% W@z@@ﬁ?@ggg&%ﬁo 2063/032991, WO

2003/0%35@@@@@03 1043 léeﬁ‘é@@@%@i”%\‘é@@@%@i%@ Wip2003/051873, WO
2004/089133/ QB3 8G84/0Y63660 02D 00880334 180W G 004402433 WBR004/041816, WO

2000530 9350088 OB SRS SBH A 48 sonspgons, wo

2005/025434/ 9852003/ 1 864 20040 DEH/@IF22WOVZDDBIBIB26, WED2006/127550, WO

2108865 S5 0L 35785, WBOASTE 0 gpnzaso, wo

2007/126553; B3 3607/12¢9320 WP 369%6885 MoWO @P03/068T8, Wip2008/008551, WO
2008/026408! 923 20d8//001 4208 &Y tRARR25 VO 2007/ 126935, WO

2008/ 008517, WO 2008/ 008518, V\o 2008/ 008551, WD

2008/ 020405, WD 2008/ /026149, WO 2008/ 038251. SUMVARY

SUMMAR YidiF TNYENVENTBINThe present invention is directed
L DY B S AOTTRN S leRife ARBRERE i

antagotisteaf orenin ereposyandt whichafe usefulin legraaahertrod prevention of

neurolo%%éé? Qikcﬁésrg}cﬁlag'ics&igcq' 398 ghsgﬁs%g?x?@ﬁldhrbr%h 9&1 gfo(:r?(éuja involved. The
are nvo nvention 1s

inventigf rseaésce@rqctﬁdﬁh @hmaseum@aépomem@&qmlsmﬁsesqwomds and the

use of &@&Sc%n%ﬁﬁ@#zﬁﬁﬁcﬂ%sh%s itR pRévenfi6s 8r FOARRHNGISsuBR diseases in
onpositions in the prevention or treatnent of such

which @pyé\a{g%cg)tqrﬁ are involved.
-2-
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2008/ 147518 PCT/ US2008/ 006563 DETAI LED DESCRI PTI ON OF
woltdes/ I MWESNTI ON The present invention is direct®d/t9008/006563

conmpounds of the formula l: R4 R5 RRa L~ 1 R2b R3 NN

X R2c Rlc RIb AO Rla 51 wherein: Ais selected

fromthe group consisting of phenyl, napthyl and

heteroaryl; Rla, Rb and Ric may be absent if the

val ency of Al does not permt such substitution 10

and are |nd endent | sel ect ed fromthe group
DETARRERsPESCRAP pr)Tﬁﬁ N 2) hal ogen; (3)

hydr ok prdsént in(éztohs ﬂlﬂe&tﬂd l@&iolﬂﬁoun&th@ﬂ‘ the fdrnfuldI:or 1,

nISOOI‘l(WheI‘eInIfmISO nisgla 15 a bond

i s present) and where the &* les t/‘z’ubstltuted or

substituted with one or Sb%m erﬁ@ sel ect ed

fromR13, (5) -(CGOm - 6C |, where the

cycl oal kyl is unsubst, or subsNt ed wth one

or nore substltiﬁ@tﬁsel cted from R13, (6)

-(CO m C2-4al k pe. the al kenyl is

unsubstituted @nbshb

substituents sel ecie

-(C=0 m C2- 4al kyng

unsubstituted or substituted with one or nore

substituents selected from R‘13 (8) -(C=O m On-phenyl
whereimr - (C=0) m On- napt hyl, where the phenyl or napthyl is

Ais sellé{:}%ﬁ' ?&%{u{hlét ?(q.lé) on§#ﬁ§é H @lﬁ %gfﬁ&ﬁ%&?ﬁﬁer%ﬁ

-(CO m On-heterocycle, where the heterocycle is

Rla, RW%IHPRN fnlé%%g aBlen® Hbcﬁé VA E Dbt AU &&s%@ &ﬁmf'};ﬁcﬁ substitution
st tuensse ected fromR13, (10 COmMmNRI OR

and areindepgpdandly selected frame the group consistingebendent | y sel ect ed
{nom theroges,oup consisting of: -3
2) halogen,
3) hydroxyl,
4) -(C=0)m-On-C1-6alkyl, where mis O or 1, nis O or 1 (whereinifmisOornis 0,

tut& with one 20 or nore
rom R13, (7)
where the al kynyl is

a bond is present) and where the alkyl is unsubstituted or substituted with one or

more substituents selected from R13,
(5) -(C=0)m-Opn-C3-6cycloalkyl, where the cycloalkyl is unsubstituted or substituted

with one or more substituents selected from R13,
6) -(C=0)m-C7-4alkenyl, where the alkenyl is unsubstituted or substituted with one

or more substituents selected from R13,
@) -(C=0)m-C2-4alkynyl, where the alkynyl is unsubstituted or substituted with one

or more substituents selected from R13,
8) -(C=0)m-Onp-phenyl or -(C=0)y-Op-napthyl, where the phenyl or napthyl is

unsubstituted or substituted with one or more substituents selected from R13,
9 -(C=0)m-Onp-heterocycle, where the heterocycle is unsubstituted or substituted

with one or more substituents selected from R13,
(10)  -(C=0)m-NR10R!1 wherein R10 and R11 are independently selected from the

group consisting of:
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WD 2008/ 147518 PCT/ US2008/ 006563 (a) hydrogen, (b) C
1-6al kyl, which is unsubstituted or substituted with

woRbas/1476) C3- 6al kenyl, which is unsubstitut eba@nus2008/006563

substituted with R13, (d) C3-6al kynyl, which is
unsubstituted or substituted with RL3, 5 (e)

C3- 6¢cycl oal kyl which is unsubstituted or substituted
with RL3, (f) phenyl, which is unsubstituted or
subst l(g)ut efydfobin, R13, and (g) heterocycle, which is

(0 TR | etk YRR i esistlbled qibssndidd bR 13, o
and wiar e EBZsallserryélvdutlew unsubstituted desubstitutesnwitoR ] ;LO
RI O a@bmb&, éé%})n 1, % is &fgg stﬂ'ﬁ% stlﬁﬂéi)wnﬂ@:* 15

r'e i ndepende ected fromt hg
gr oup (@onsﬁs’&t-é%’gloéfkyl which ipyasubsE ted(%)suh%}%'ﬁé Avith }f\%

L U, i e B b dplg of Yoo e GO kY

is un ‘d or subs C _ _
subst (gluentstezasiyelet whichrig unsabgituteg)or substituted with R

((1@—O)$Q(I)12 NIBEERCMc | oal kyl , V\,here the cycl oal kyl is

g@st | %dﬁigﬂ{:@ gjhg%tjﬂg}%tq:.:] wlteés R i9{eldl¥dfrom the definitions of

- (C=OrtbG@ad4dllkenyl, where the al kenyl is
ubs@ g yt ed or substltuted with one or nore
stl nts selected fromR13, 25 (7)
(K@-O}@Ncandflal kynyl, where the al kynyl is
ubsqiphut ed or substltut ed with one or nore
substituéents sel ected from R13, (8) -(C=O m On-phenyl
or -(C=O m On-napthyl, where the phenyl or napthyl is

R2a, R2OSHRLE Srdtifdd eﬁdemp%élle&t@a %thtefgr&)rpec&xglsﬂﬁg Bf:

LibStlt ents sel ected fromR13
T®8€het er ocycl e, where the heterocycle is
(a)sub:hhlogeﬁ ed or substituted 30 with one or nore
i@bSt (Tentlg sel ected from R13, (10) -(GCOMNR I OR
2“ 0) 2-NRIORIL _ (12) 0 q-R12, (13)
(‘@OZH (C=§®n( 4yC 168l kyl pyehere t eakyl 1s unsubstltuted or substituted with one

or more substituents selected from R13,
(%) -(C=0)m-On-C3-6cycloalkyl, where the cycloalkyl is unsubstituted or substituted

with one or more substituents selected from R13,
(6) -(C=0)m-C2-4alkenyl, where the alkenyl is unsubstituted or substituted with one

or more substituents selected from R13,
@) -(C=0)m-C2-4alkynyl, where the alkynyl is unsubstituted or substituted with one

or more substituents selected from R13,
(8) -(C=0)m-On-phenyl or -(C=0)m-Onp-napthyl, where the phenyl or napthyl is
unsubstituted or substituted with one or more substituents selected from R13,
) -(C=0)m-On-heterocycle, where the heterocycle is unsubstituted or substituted
with one or more substituents selected from R13,
(10)  «(C=O)m-NRIORI1,
(11)  -S(0)2-NRI1ORI1,
(12) -S(0)q-R12,
(13) -CO2H,
(14) -CN, and
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-4 WD 2008/ 147518 PCT/ US2008/ 006563 (15) -NO2; R3 is
hydr ogen, C1-6al kyl or C3-6cycl oal kyl, which is
woHesIbgsist ut ed or substituted with one or nNOEET/US2008/006563
substituents selected fromR13; 5 R4 and R5 are
i ndependently sel ected from hydrogen and C 1-6al kyl,
which is unsubstituted or substituted with one or
nore substituents selected fromR1l3, or R4 and R5 may
)l olg@g; together to forma C3-6cycloal kyl with the
rbon afom to whi ch they are attached, where the
cycl oal kyl is unsubstituted or substituted with one or
R3is hﬁﬁbgkns @gsédllt}ﬂ R 3. sotealkel] whichis Rhsubslifut&ASr ubstituted with one or
sel ected fromthe 9 oup consisting of: (1) hal ogen,
more sybstituggig selggted fiog) R %aC-O)mOn C 1-6al kyl, where the
al kyl is unsubstituted or substituted with one 15 or

R4 and? ate ﬁ&g%r%&aeﬂﬁg eﬁef?% ﬁ%{l‘%‘!}&éﬁgg 3%%21 Géaﬂpq{l %kc('n(;’s &rmbstltuted or

substitutdiewitly ohoat fpke substitusnis sele¢tad EdmoR 13, Ldméﬁ atnﬂlt}é% mawble hoined
togetheP{befo% a%% iy} i BNhE c&®bf idatltd WRITh i art @itached, where the

al kenyl , where the al kenyl is
cycloalkoriswmubstuwd opsubstibieed witheme wF morosbstingnisrselesied from R13;
substituents selected fromR14, (7)

m C2- 4al kynyl ,. where the al kynyl is
R13is i?ﬁf‘sctﬂﬁ)sfir?lfllﬁb"e%FO&}P cepyigingfied with one or nore
@gbst hﬁl@géﬁs selected fromR14, (8) -(C=0O m On-phenyl
% E—QP -napt hyl, where the phenyl or napt hyl is
sub&’ ed or substltut ed with one or nor
6Dbst FGENs Onel boakkyl, rhsrg the alkyl gg,m@glystltuted or substituted with one

(GOLE.\ SEERANSERoUERPRIAE heterocycle is
unsubs or, sub wi’th one or nore
Uibst rOwdhi 3)esfluerod YLr om R14, (10) -(C=O m NR 10R

1),  CHORPORC3 MR RlIky!, whérd xhe S(cWalieyR1LunsdBst{th@) or substituted

t he ?"6@1([9’@2%%1?%“? lsﬁléstlgfegmts %lec{\%%’romqé 4' s selected from
(6) -(C=0)m-C2-4alkenyl, where the alkenyl is unsubstituted or substituted with one

or more substituents selected from R14,
@) -(C=0)m-C2-4alkynyl, where the alkynyl is unsubstituted or substituted with one

or more substituents selected from R14,

¢)) -(C=0)m-On-phenyl or -(C=0)y-Onp-napthyl, where the phenyl or napthyl is
unsubstituted or substituted with one or more substituents selected from R14,

)] -(C=0)m-Onp-heterocycle, where the heterocycle is unsubstituted or substituted
with one or more substituents selected from R14,

(10) -(C=0)p\-NRI1OR11,

(11)  -S(0)2-NR1OR11,

(12)  -S(0)g-R12,

(13) -COH,
(14) -CN, and
(15) -NO2;

R14 is selected from the group consisting of:



WD 2008/ 147518 PCT/ US2008/ 006563 (1) hydroxyl, (2)
hal ogen, (3) C I -6alkyl, (4) -C3-6cycloalkyl, 5 (5)

wo fodlid7ss6al kyl, (6) -Q(C=0-C | -6alkyl, (7)pcTiN$2008/006563
1-6al kyl, (8) phenyl, (9) heterocycle, 10 (10)
-CO2H, and (11) -CN, or a pharmaceutically acceptable
salt thereof. An enbodi nent of the present invention
i ncl udes conpounds of the fornula la: R2a R4 R5 R2b

?)N\h%&xyﬁs N Rlc Rlb A O Rla 15 |la wherein A R
, R1 b, R1c, Ra R2b, Rc, R3, R4 and R5 are
§&r i ndalogehei n; or a pharmaceutically acceptable salt
(Ber edl-¢akkylenbodi nent of the present invention

i-ncl ud ds of the formula la': R2a R4 RS/
@b O @6&2@’88&%, Rlc Rlb A O Rla -6 WD 2008/ 147518
5 BT/ UPOBLaIBEEE3 | a'
(6)  -O(C=0)-Ci1-6alkyl,
@) -NH-C-galkyl,
(8)  phenyl,
)] heterocycle,
10 (10) -CO2H, and
(11) -CN;
or a pharmaceutically acceptable salt thereof.

An embodiment of the present invention includes compounds of the formula Ia:

R2a
R* RS //n_sz
SR
o] N R2c
R °N
R1C
R1b O
R1a
15 Ia

wherein A, R1a, R1b, Rlc, R2a R2b, R2¢, R3, R4 and RS are defined herein; or a
pharmaceutically acceptable salt thereof.

An embodiment of the present invention includes compounds of the formula Ia'":

RZa
R R5/K{W_sz
OX s
O N R2c
R N
R1c



wherein A, Rla, R b, Rc, Ra, R2b, RRC, R3, R4 and R5
are defined herein; or a pharmaceutically acceptable
wosAbg/1d7kr eof . An enbodi nent of the present i pPcanis200%/006563

i ncl udes conpounds of the fornula la": R2a R4 RS /

RPb ON R2c R3 NRlc RlIb AO 5 Rla la" wherein A
Rla, RIb, Ric, Ra, R2b, R2c, R3, R4 and RS are

defined herein; or a pharmaceutically acceptable salt
thereof. An enbodinent of thg present i nvention

i ncl des co f t.he RPa. R2bh ON
whereif R1RcR b R TRk % RZG, Iﬁé Bohéfee‘iierﬁ%d hejen; agap,
phannaBblmcaR?acceBi’alble sB?tQhét’@é'f R3 are defl ned herein; or a

Db o IR BB Bt S Emunts ft ol ™

of the fornmula Ic: -7 WD 2008/ 147518 28

PCT/ US2008/ 006563 R2a -1IR2b O N\ R3 Rlc R1lb
\\ O Rla- 4 5 = 3
R\<R o 3 R2b
D 7 N\R2°
R N
R1C
R1b @)
5 R1a
Iall

wherein A, Rl1a, R1b, R1c, R2a R2b, R2¢, R3, R4 and RS are defined herein; or a
pharmaceutically acceptable salt thereof.

An embodiment of the present invention includes compounds of the formula Ib:

R2a
f\isz
s U
/(\/’AO N\R2°
R¥ °N
R1C
R1b 0
10 R1a

Ib
wherein A, R1a, R1b, R1c, R2a R2b, R2¢ and R3 are defined herein; or a pharmaceutically
acceptable salt thereof.

An embodiment of the present invention includes compounds of the formula Ic:
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wherein A, Ra, Rb, Rc, Ra, R2b, R2c and R3 are

defined herein; or a pharmaceutically acceptable salt

wotdoeg/eoss 5 An enbodi nent of the present i nvemdrmrk2008/006563
i ncl udes conpounds of the fornula Id: R2a ONR3 N

Rlc Rlb \ \ O Rla"/ Id wherein Rla, RIb, Rc, Rla

and R3 are defined herein; or a pharmaceutically
acceptable salt thereof. 10 - An enbodi nent of the
present invention includes conpounds gf2at he formul a

RRza N R3 NRlb Rlale -8 08/ 147518

PCT/ US2008/ 006563 wherein Rla R ,;EZQmand R3 are
defined herein; or a ph
t hereof. An enbodi nent (of
i ncl udes conpounds of
Rib O Rialf 5

I y\accept abl e salt
e ﬁ}ese t "R®vention
ormula If: R2a ONCH3 N
1 a R1band Ra are

defi ned her ei n; ha ceutically acceptable salt
t her eof . H?er \n of Ot he present invention
i ncl udes conpo d ein Al is phenyl. An enbodi nent

S
of the present i uae/wn

is heteroaryl. An enbodi nent of the present
i nvention includes con‘poundslcv\her ein Al is pyrazolyl.
An

I on includes conpounds wherein A

wherein A, R1a, R1b, R1c, R2a, R2b, R2¢ and R3 are defined herein; or a pharmaceutically

acceptable salt thereof.

An embodiment of the present invention includes compounds of the formula Id:

2a
7 | R
\N
O
1c Ra/(Nj/\ .
R
R1b r\ O
A

Id

wherein R1a, R1b, R1¢, R2a and R3 are defined herein; or a pharmaceutically acceptable salt

thereof.

An embodiment of the present invention includes compounds of the formula Ie:

RZa
=
-
Ly
R °N
R1b
(@]
R1a
Ie
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enbodi nent of the present invention includes conpounds

wherein Al is thiazolyl. 10 An enbodi nent of the
waorteesensisi nvent i on i ncl udes conpounds wher ei n PTAyS2688006563

and R 1 c are independently selected fromthe group

consisting of: (1) hydrogen, (2) halogen, (3)

hydroxyl, 15 (4) C 1| -6alkyl, which is unsubstituted

or substituted with hal ogen, hydroxyl, phenyl or

whereif'RPA tﬁ/llb' §)anc'i ?ﬁ% ?@ﬁr&‘eﬁlhehe 09'% ﬁhﬁrﬂg&ﬂﬁéﬁly é&:?ﬂ HE salt thereof.

substit u
het er é\alre,nnbochmemt@frﬁhmmem m\yntwrsn@mdé& @@apwrmof the formula If:
triazolyl, oxazolyl, pyrrolyl, 20 imdazolyl, indolyl,
pyridyl, and pyrim’dinyl, vvhichi/ S tituted or
substituted w th hal ogen, hydroxyl, | I -6alkyl, -0-C
| -6al kyl or-N02, (7) pbenyl unsubstituted
or substituted with haloge h9dro>f‘§/l, C1 -6alkyl, -
O C 1-6al kyl or-NO2, - -phenyl, which is

unsubstituted or sGbstit
I - 25 6al kyl, R®
-6al kyl, or -N(C I

Nt ed with hal ogen, hydroxyl, C
al kyl or-N02, and (9) -NHC |
kyl®(C 1-6al kyl), which is
unsubstituted or J33Q t ut ed wi th hal ogen, hydroxyl,
Cl -6alkyl, -0-C I < 6al *Ryl or-N02. -9 WD 2008/147518
PCT/ US2008/ 006563 An enbodi nent of the pr esent

i nvention includes corrpoundsfv\/ner ein R a, and R c

e nt | ctedfro t he
wherelrg#?a (lgll)% q%;lgffa \éefs qu%*poﬁrgnp arrga?% ﬁ&’ﬁ%@‘{a € (sal? t}Ereof
1- 6al layl emlwhilmhntl of thmpnehmt invehtoh orclsiebsomponrsly wherdin Al is

phenyl. hﬁh %ﬁﬁ)%fiml?%j E)?ﬁ)él rQJenPﬂg&?tkon 1@51889@(;0'?1)& Sl:ltnﬁ? l’vthe%upAl is heteroaryl.

*hs I'tu

An emb@dimqﬁmf thwm'p@xxy mvgntlorpmehgips co_mpc(t@}is M@p@l@ér yp pyrazolyl An
embodieqt @f t‘Be B?és@ﬁtQQﬁéﬂtlohﬁncﬁ%e%QBﬁl‘ﬂ)oﬁﬁd%mvﬁérbﬁlel W thlazolyl

oxazol yl pyrimd whi¢ch | s unsubstitu CL la R1b

subst AWR%QPWFW Qféheo@r@ﬂsm W&%&ry}m ethmeg%w efgigR
and R1¢ dpe 1ﬁd‘®eﬁdlentl\9/%brebted$rdﬁﬂﬂi¢lg&6mﬁ ¢oneidtiag ofubstituted with

ﬁl ogﬁ iro %/fgr oxyl or C 1l-6alkyl. An enbodi nent of the
bPeseRydrog

ntion includes conmpounds wherein Rla, R b
&)d Rhalogere | ndependently selected fromthe group

e8NS 8} 4A3gy10f -

©) C1-6alkyl, which is unsubstituted or substituted with halogen, hydroxyl, phenyl or

napthyl,

(5) -OI-)C 1y -6alkyl, which is unsubstituted or substituted with halogen, hydroxyl or
phenyl,

6) heteroaryl, wherein heteroaryl is selected from triazolyl, oxazolyl, pyrrolyl,
imidazolyl, indolyl, pyridyl, and pyrimidinyl, which is unsubstituted or substituted
with halogen, hydroxyl, C1-galkyl, -O-C1-galkyl or-NO2,

@) phenyl, which is unsubstituted or substituted with halogen, hydroxyl, C1-galkyl, -
0-C1-6alkyl or-NO2,

(8) -O-phenyl, which is unsubstituted or substituted with halogen, hydroxyl, C1-
6alkyl, -O-C1-galkyl or-NO2, and

) -NH-C1.6alkyl, or -N(C1-galkyl)(C1-6alkyl), which is unsubstituted or
substituted with halogen, hydroxyl, C1-6alkyl, -O-C].6alkyl or-NO2.

-9.
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15 (1) hydrogen, (2) halogen, (3) Ci -6alkyl, (4)
triazolyl, (5) oxazolyl, 20 (6) pyrimdinyl, and (7)

WoPIegyd7s1sAn enbodi ment of the present inventi GET/US2008/006563
i ncl udes conpounds wherein Rla, Rib and Ric are

i ndependently selected fromthe group consisting of:
(1) hydrogen, 25 (2) chloro, (3) fluroro, (4)
methyl, (5) triazolyl, (6) oxazolyl, 30 (7)

pyri m di nvil n
prese |n¥nl€/dedl |%noéﬁ%P£g%s¥%v§nﬁgﬁﬁ‘g§% ere %%@BRM RID
and Rl%‘tm lmetpead@tlb’ﬁd]@p@dcfmm the grem@qnétﬁtmg ofh t he group
géggg (1) hydrogen, -10 WO 2008/ 147518
7006563 (2) hal ogen, (3) hydroxyl, (4) C
12)6al kglogetwhi ch i s unsubstituted or substituted with
Egl 0g@idrokyldr oxyl or phenyl or napthyl, 5 (5) -0-C
6al k!l [ ' [

a?l 0g Ieé %T\gﬁlc S Hﬁk%g%r;ﬁﬁfyeﬁ% ?‘%Sﬁ?}lt dejalgtgrhtawg%g Pgdt‘&ﬁll or phenyl
het er oanaqjthyls selected frompyrrolyl, im dazol yl,

.ﬂd‘)l ¥b.Cq EMkyﬁWhuclﬁg%MshmtéH &yslubst%ﬁﬂeﬁl%vﬁ}ﬁhalo en, hydroxyl or
substituted or substituted wth hal ogen, hy roxy?’

C 1-6ahdyll, -0-C 1-6al kyl or-N02, 10 (7) phenyl, which
@) u nﬁl‘:’t@ é}l Ul Rty he'ié’r@i:? {sUkReeWitfol Halz668 rbxazolg'l and pyrimidinyl,

%dLﬁX h SRR RO Cgral Eoad P S G i, and
(] og@henyﬂl,y\dhlohyd uns@bstitutdd lok yubstitudedOvith Galogyh, hydraNgor C1-alkyl.
and An embodiment of the present invention includes compounds wherein R1a, R1b
and R1¢ are independently selected from the group consisting of:

(1) hydrogen,

2) halogen,

3) Cj-ealkyl,

) triazolyl,

%) oxazolyl,

(6) pyrimidinyl, and

@) phenyl.

An embodiment of the present invention includes compounds wherein R1a, R1b

and R1¢ are independently selected from the group consisting of:

(1) hydrogen,

2) chloro,
3) fluroro,
4) methyl,

(%) triazolyl,
(6) oxazolyl,
) pyrimidinyl, and
8 phenyl.
An embodiment of the present invention includes compounds wherein R2a, R2b
and R2¢ are independently selected from the group consisting of:
(1) hydrogen,

-10 -
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(9) -NHC 1 6alkyl, or -N(C 1-6al kyl)(C 1-6al kyl),
which is unsubstituted or 15 substituted with

wombHgess hydroxyl, C 1-6alkyl, -0-C 1-6al kyl per/d¥2808/006563

An enbodi nent of the present invention includes

conpounds wherein R2a, R2b and R2C are i ndependently

sel ected fromthe group consisting of. (1) hydrogen,

(2) hal ogen, 20 (3) hydroxyl, (4) C 1-6al kyl, which

&f) unsﬁgggglil’t uted or substituted wi th hal ogen, hydroxyl

r- phenyl", = (5) -0-C 1-6al kyl, which is unsubstituted

&) su%gﬁoﬁﬁk’ed wi t h hal ogen, hydroxyl or phenyl, and

(®) - KH-galkylswhichlis umubstio@d br Substiyutyd @ith-haddgen) hydroxyl or phenyl
whi ch isliﬁslubstituted or 25 substituted with

hal og&h™@RY enbodi ment of the present inventiaon

(Pl udeC b-6abksli mdchyis ansybstimped orrmbstityied vRtchalpgen, hydroxyl or
i ndep g 1tIy sel ected fromthe group consisting of:

(1) h?r gen, (2) halogen, 30 (3) C 1-6al kyl, which

(® unetesaryluywbereoy heserpanyl tsiselsatediftam prirelybnmidagylyl, indolyl,
-0-C1 ﬁ%ﬁh)‘fl}’émd WhHrrididy?, Winisl RedrishbtiRste @ br ﬁﬂﬂﬁﬁi&édﬁvﬁﬂ halogen,

with ogen.. dn ( -NH-.C. 1- kyl, or -N(
1- 6al ﬁif)og& ?—16@1?1991) -Cfiady! Pg'mubst ituted or
$Tbst iphertyddwhich s insubgsuted An swhstibdédwith hafogemehydregénil-6alkyl, -
I nventd_pn J l onpounds wherein R2a, R2b 35 and
R2c a:deeilhé(?e é%ggﬁ%fy sel ected fromthe group
€®Onsi sOrrhgnyf whichiis wyubsti@tedpr suistipatyd goekeizoxyl, C1-
( 1; h)gtgn@geo,cg.F)Mk?hdnorggg, arld3) ) fl _u?r o, (42 hb:r ono, OI5
nmet hoxy, - oXY, uor.ome an
(B) | PNRR b blog PN Sk ekl hine Rmsubited o
I nventkilsituted vittiemlenpigdass e kslkyl, RALC ) .flkyl sriNand
Sgﬁsiarﬁ} %gge I_?lglgti() tth%//aqségelgg Erfw%gtigrrl ?nc l}c{gg cgrrngglgmds wherein R2a, R2b

and R2¢ are independently selected from the group consisting of:

(1) hydrogen,

2) halogen,

3) hydroxyl, _

4 C1-6alkyl, which is unsubstituted or substituted with halogen, hydroxyl or phenyl,

(5) -0-C1-6alkyl, which is unsubstituted or substituted with halogen, hydroxyl or
phenyl, and

(6) -NH-C1-galkyl, or -N(C1-galkyl)(C1-ealkyl), which is unsubstituted or
substituted with halogen.

An embodiment of the present invention includes compounds wherein R2a, R2b

and R2¢ are independently selected from the group consisting of:

(D) hydrogen,

@) halogen,

3) C1-6alkyl, which is unsubstituted or substituted with halogen,

4 -0-C1-6alkyl, which is unsubstituted or substituted with halogen, and

(5) -NH-C1-6alkyl, or -N(C1-galkyl)(C1-galkyl), which is unsubstituted or
substituted with halogen.
An embodiment of the present invention includes compounds wherein R2a, R2b

and R2¢ are independently selected from the group consisting of:

211 -
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(2) fluoro, and (3) trifluoronmethyl. An enbodi nent of
the present invention includes conpounds wherein R3 is
wolhodiygesmggen, C 1-6al kyl or C3-6cycl oal kyl . ApcT/US2008/006563

enbodi nent of the present invention includes
conpounds wherein R3 is other than hydrogen. An
enbodi nent of the present invention includes
conmpounds wherein R3 is Cl-6al kyl. An enbodi nent of
gge Ph§fREMIn, | Nvention includes conpounds wherein R3 is
-6cycl oal kyl . An enbodi nent of the present invention
{ZAcl ubldero: conpounds wherein R3 is methyl or ethyl. An
g@ybodflgem; of the present invention includes 20
npounds wherein R3 is nethyl. An enbodi ment of the
g eseRP%vent i on incl udes conpounds wherein R3 is in
(Me t mattoxgonfigurati on on the piperidine ring
gﬁjoat {_K&O%& the pyridyl oxynmethyl substituent. An
odi ment”’of the present invention includes conmpounds
(er edifluepmeshylnanche cis configuration on the
{g)ger{rmd@%rﬁgtﬂgl.rel agi ve to %hehpyri dyl oxynet hyl
Substituent. Anh enbodi ment of the present invention.
i ncl ufes ﬂﬁ@ﬁ%ﬁﬁ&nﬁlwnﬁ@ ingludggCqmpounds wherein R2a, R2b
and R2c g8 fihdpperdentl seldbted frohhehe @r@igy dosideng big. An
@ﬁ‘ood' naant of the present invention includes conpounds
er e P%E substituent at the 6- position of the
@) per fldomogand ng is in the R configuration. An
odj he present invention includes
%ohﬁh\mépgn pyri dyl oxymet hyl group is in the R )
conf i Qarearbodimen of Hee pressat inyenton mﬁgx.demrém)éﬁ wehsreinR3 is
hydrogdnl € 1 pgatist bt CiIpeecibalapl. | A kmbedimeno opihe pesentiaveaitiontihdudes

sybstituepnt, .at the 3-position of the piperidine ring..
compoyds pherHL Rk ShEE Hpn Bliges n Rivbodieth REfhe FofseptaVehiion
includepearspounds wherein BA is G¢laatlod. dorppthedisentiod thsi preseat jnyention includes
compouhds WAgRh RB isCFéé?ggélé%lk%l. A 6BOSKERNGS @ phdientihG&RIdh includes

Invention inc ounds wherein R4"is hydrogen
compounds mdeteyn R3 Anmethiyboi ethylt Auf embedimentefithe presenttingamtion includes

compodgﬁ gxgxlgl%‘f’n RS '?%’ﬁ’itgﬁlgﬁ pAWEﬁ{b%hﬁné?ﬂ of &eﬁ*é’é’eﬁgﬁﬂemﬁfh includes compounds

i odl nent o resent 1 nvention I ncludes conmpounds
whereing rSemﬁhesEarnstomﬁghgaa%@eﬁheomp@qlneap&WI?UWOéh%Bngymethyl

substim@%togﬁirgg&gﬁ%gt_r ?ﬁ&ég ggdgleﬁt iiévsﬁiéi@ﬂ Q\AﬁclmﬁR ﬁndsh \iltgerm R3 is in the
. A . er.el n | ogen
s confGgurgHany g the RIPSEHIRSITTRGIANSE 3 e TSP BLIaR Ry b Ber An
embodiineal ofiths presatioendsn windudess kompoinsdshyletreig RP. is Sp ewi R configuration

e Jnopresant . . SYRE .
onthe SRR R bk DR S LA BITELANS, Gmpcuns wherein e

substitught at ke G-ppjiten ot hwpipanidéneoing isdn thedhpbriiguratian. Memiodiment of

the pres@%ﬁ@ﬁﬁgtigaﬁ‘aés%oﬁ@%ﬁﬂ&@@h@reﬁ?ﬂ}&id&nﬁ&%fhyl ggb;ﬁp is in the R

conmpounds of the present | nyent’ion may con n one oc{
configurasion oadharpiperidige ringnydr enbatimentpfithe presertt ipveation includes

compoun@s WheRis MERBStithdl kit BopdsaiRIBIES ppetdinaegiisin the R
foglXtUres, —enantioneric mxtures, si ngl e enanti oners,
configUERlQBY e eoneri ¢ mi xtures and i ndi vidual  di ast er eoners.
Addi t Aareaibodiyentef thecpresent envsntiayinbkides esepounde péwethiim§4 is
hydrogdtRAC . BAKNATAH &mBSdif2t of the present invention includes compounds wherein

R4 is hydrogen or methyl. An embodiment of the present invention includes compounds

wherein R4 is hydrogen. An embodiment of the present invention includes compounds wherein
RS is hydrogen or C].galkyl. An embodiment of the present invention includes compounds

-12-
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10 various substituents on the nol ecul e. Each such
asymmetric center will independently produce two
woabhg/e@kisi soners and it is intended that all glcit008/006563
possi bl e optical isoners and diastereoners in
m xtures and as pure or partially purified conpounds
are included within the scope of this invention. The
present invention is meant to conprehend all such
r th
wherelﬂ E@ n?{wy é%oérm@éyl 4 e/?f? % lé& faﬁggfsj ﬁe 81\?3&?1 lﬁ\gé;ﬁ%?)ntn?ﬂﬁ&g
Comme@bWﬂWasnBﬁliBY@héﬂlnventlon it |s under st ood t hat

bot h GheciEREmBBdinteRts GARE b&%rﬁ%%ﬁoﬁﬁné}ﬁ& £&thdund which is
carbon, and hence both enantioners ﬁﬂwgghxtures
I

selected framghe sroahpéoemv%%fd HSYRIEG compowRsls XYRPlex Bsfsineor a

pharmaté@itivdllpadceplablissaltiRerséf uct ure of the cl ass of
Ste eochem

conpo ds wi t hout eci

conpou HaEoBPORRE o HBSERen iDSRE UL SREAI O Thpfe sy mmetric
centers aaditar thus becuras HstésbBomeiss almhld'mg racematte and cicemic mixtures,
enantlo%ﬁ@ﬁ&{@%‘g i%gfé aﬁlﬁ” e ’O(ﬁgrlsé 139 Fﬁﬁt%ressaﬂﬁ I?n(ﬁ@id'ﬁgle
dlasterqwnqrs;réédltlm asmeygt:rn:d@merfsym hepwemﬁdepwébeg upon the nature of the

varlouscéhgsctft@érﬁé)@i? fhe xﬁéleéﬁlg' EadlRARERIMER @nte? SRR 'ix?de'p@ﬁk&ntly produce

be achi eve he art by appr
two OpyRGisPIeRs A1t BrimiendhDEhaLe) fia@yosseﬁ?lg Sbtehipotsrs pp diastereomersin
mlxture-Ehiﬂtl fas pRDrpatiaslyGueitied esinpbiinds m&ymbmddeheﬂm tiedchpe of this

e TSR G SSF L Pt A BBl B e
compourgls e $élamyhonds tdithae chral easspmrdre depittad as stgaight laey _mnrtltemoarmulas of
the 1nv&ﬁ‘%heirt ﬂné&k‘?&!& tﬂgtsl?clt#fﬁlﬁe (‘Rg ahd @Eﬁ A,%Blfrg{fragbfls GERL ﬁﬁia carbon, and

m Xt ures € separated so
hence btorimnamhemmchndur@mre%ihamf @mambraﬁ@i Wstbmdhé dormylge For example,

Formul& ?Ql%v@st ihe @trﬁ@tﬁrebﬁ' th@Elabest &H{poﬁﬁdﬁﬁﬂ&ﬂ%pwﬁ& sﬂé%\éﬂerhﬁtry When
rt, such e. coupl j ng %; c mxture of
the conboeﬁﬁ@a FHlbS PEsSef IBYEROR GBI irg ool oMBERTAY SEeTisNRET
included bethashati@nER ahd miriuxdswienadtinicvsdclbys theppedfic 60:50fmixture
i_ndi vi.dual dlastereonErs by standard net hods, such

he
refemé@ a§6‘ U RS % ryst al | i zati on or chromat ogr aphy.
The cdhplindegendeat synshesesoftheserdiasteredroenser itheir gfromgtgigraphic
separatigﬁk H&g%@ ERR0Ld NE{dviPinl the Qﬁ‘t’[ﬁ ﬁﬁﬂoﬂ%é’d& nl?(ﬁﬁﬁcatl-glﬁg)f the methodology

roneric derivatives converte
disclosedheerpinr & heﬁahsqlawmqghe@u%m@eb%qlet?mn%%aieehwmstallography

of cryst‘clﬁﬁlb %&iucf@r& ckREAMhE infntletiates viHich i@ déf—i%’t%d:ﬁdff n@é’d%sary, with a

al so arated direct b hr omat o hi ¢
reagemlfpmaﬁ%@n Y Bsympiric eREy M&g@? febfiog, MEARTER gacemic
mlxture%ﬂf Ithd«mmmwnﬂs irag barstpardied es that theehdﬂvuhllayermmanmlemme isolated.
2008/ /. )
T T
racemiomixturgl dfycqmnpcmnsls atD @an ngammrmncalll}spme corr@agmhtcsfogm a diastereomeric
mlxturé( ‘?&Ymv ?lﬁgﬁgh Bﬁh}*@in(ﬁ@ Bmgﬁ%téﬂaaﬁ‘ﬁeﬁfoﬁs such as

ose o SkIF in the art, hal oge
fracuor@% crbraqaalzagorugre@iuﬁ@mgfﬁpaye ¢ FeURIEACACsion it piefuthe Tormation of

salts usfdg%ré?xanﬁtﬁ}hé}ﬁé&,ll i@Bfbdse dPhe cﬁhiﬂ:ﬂoﬂr{drbﬁ defivatbves @Syl tHen be

convertﬁg\ﬁ alplj(:l € gla%ggr%&}s dcd%a%égec%tttg écliquc Ffeggigl?p 8'?16 racemic mixture
of the cbfr@bﬁiﬂdﬂ:baaral%ﬂ@mpm’atedﬁmehtly byathrGmbtagadphyd methods utilizing chiral

statlonaﬁ'g gﬁésre%,g\a}uky n{eg%dg (APeSin‘F RE fnetthtg él;tt A[]bé?{lﬁf%lyp an)[/ elilantlomer ofa
and hexyl. A group mhlch S deS|gnated as being
i ndependently substituted wigh substituents nmay be
i ndependently substituted with nultiple nunbers of
such substituents. The
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term "heterocycle" as used herein includes both

unsaturated and saturated heterocyclic noieties, 10
woMves/ef7gist he unsat urat ed heterocyclic noi eti edI/uR008/006563

"heteroaryl™) include benzoi m dazol yl,

benzi m dazol onyl, benzofuranyl, benzofurazanyl,

benzopyrazol yl, benzot hi azolyl, benzotriazolyl,

benzot hi ophenyl, benzoxazepi n, benzoxazol yl,

compo®Rf R8¢ B¢ Mﬁtam@é‘bp%térébéklecﬁ'l/é"ﬁﬂﬂtﬂegi}é|u51 }‘ngpﬁE‘Mly pure starting materials or
I m dazol yl ndol i i ndol’yl, indol-aziny

reagents ﬁ&h‘i‘b‘f’%f’on l%‘é%lé’ﬁ‘ztt)‘f ‘B?"Qﬁ?‘f well kgowadt e art soqui nol yi |

I sot hlﬁékzdlﬂpkématd:diﬂ,?(fhb@é ¥ skilhapihicapy haldgetydr, halo as used herein are
. n X .
mtendegﬁgfﬂé:ﬂﬁ%’ ﬂ’dfgo 8:’51?%% %{9 o&é?ﬁgédo %{r}xlagl?/’r ég%Ji Ihﬁsri (’31-6alkyl is defined to
identifypthe igdoypyasihdivimg| 1, 2p§r4, dacmémalrborpyn adiykar qrybranchey hrrangement, such

thatClpf}‘cx'lﬁ}msiz{écaﬁca‘ﬂl?'lﬂéﬁ@ésl hthyl, St nQLmbpquMbWumma ISO butyl tert-
tetrazol etrazol opyri dyrl, thladlazgué hi azol

butyl, pentybngnd hexv} iApgroup | Whieglh is dqsrasaataéés briag permaﬂmebsgmed with

substltdelﬂf%tlﬁ%ﬁ b ﬁaﬂ@&dﬂ@ﬁ@}‘ ﬁﬁ)‘éﬁ{u'téa Wih ﬁidlﬁ’;ﬂe hﬁﬁfﬂbé‘ﬂ%f such substituents. The
azet |

term "lﬁ}eﬁ%yg nﬁ@pse:h %ﬁ%ﬁ ?I)gﬁ W%s bo ell)l(qasg { gaa @?fﬁqat\}/rated heterocyclic moieties,
whereuli)}Hehmlsatdtaltbd hetéfbéﬁ‘m@mcﬁlyﬂles (i.et' mahycshryalf'pmamylé benzmmldazolyl

vncin i ST RSBy B bR ABHES 8 Doy A0 Do peonisaos,
benzotlsaplienyl, befizoxazdpin,dehzexagokyh antbdzdlyh narbphwlnuaecuimyd,aﬂutqnyl

1m1dazé\2p ‘?rmo?igkle 71! ﬁﬁbﬁzﬁgﬁ %?daQBl&/?qédiﬁnidfﬁllaﬂw %deolyl 1soqu1nolyl

ar gani %‘anl Cc sSes an I norgani ¢ Or orga
lsothlawlwoxwlyﬂsna@é& pyeding}, oxadingnlyaaxazobdse@zoling, eﬁ%azolme oxetanyl,

yrazm?l WYita2ERA, p@rﬂggisihﬂpnbyr#ﬁyﬁﬂﬂm p?ﬁﬂ&@ﬁyl heldyl, pyrikfaylopsrolyl,
quinazefipy s, ABESy L Ao, i oYY, Ruactialyh gzl thienyl,

triazolydAnd N -oR1de s tHeRed fairl Whereiarth® mtumtedd&kdrowﬂlc ragetesiinetude

azetldlrﬁlgt Pi%lOﬁ%Ylaﬂ%aiggEO%%€§§ ] 1per§§1§1§'§|plp% S/ E)Sfl'ldgm 53)'1.12’1&
yrroll@hssloni@qnhqhnvh eetlfabydm@iramﬂdﬂlmm@phwyﬂ,sarldéctralwdrqthmml and N-
oxides g{g@ﬁroqaceutl cally acceptable organic non-toxic bases

I nclude salts of primary, secondar%/," and tertiary

am ned he tergh harmecsytigativinssentaRle selfsn gelesto salfy prepared from

pharrna@@tﬁlbraﬂy A€ceptaBid ndrfoRet h’r’di‘bsf\@famd“s)'lﬁ&lu@mgﬁmdig@mc anorganRitases and
exc a gsﬁl ins, .such as ar

inoreari S QTGS SE51 SHE SRERE S BREIE PISFLAGLF Aaam, ammonium,
calciuntliceppuyr] feriia) éerrdirsdh&mhyj mageshi) amiganic salts, manganous, potassium,
sodlumr\gﬁt{:,gﬁﬂdm{é ﬁg‘%n ﬁn@&ﬁ{ém}nﬁ&nﬁ%ﬂ& (?]eﬁtéle M&ﬁ%d&ﬁ@u&e
magnesgumcwgmwe anflisediugti sedts. Sykﬂs @Hhﬁswei forlinsnzpf opstiinmare than one

crystal Et)‘&'tﬁl% ar{HerBQ)Y !11% ¥e ﬁm}ﬁ%)rrﬁrﬁf RiRhiefesalR ReWvad ot pharmaceutlcally
peri di ne, procai ne, ,purl

am ne r
acceptablRIBR BRI 1OKiS %@%ﬂﬁﬂ%\lﬁe 5 pf primaRy petndaEy, an and tettiary amines,
substitdtéd fhRY irtlidifg ndt tddalﬁlhlﬁg,sub@l&lte@dmiﬂke dyicke amirded, MA basic ion

8/ 147518 PCT/ US O 8/ 006563
exchang g5 UGS PEVRR: 1A NG CRRSE: ChOLTe QR PBR AR By apecdiamine,
diethyléming Didietidareinoe thaholy 2 sitmethylabligoatianol, ethanokoiivs, ethylenediamine,
[
N- ethyf Bglrﬂ‘ﬁggﬂcgg\g @%%Eéergdzlg% 1191r ?{i‘ﬁl% %llﬁ%kﬂﬁ‘me %‘i&ﬂhﬁ& h‘;fﬁrabamme
lsomonymn@rlmner, orithylglicamine, memholiae.tipesazine, mpgrigding polyamine resins,
procalrﬁI PAERIRS Cthe SHréh e, ﬁ'letﬁb)d%ﬁﬁr leéihylﬁr\‘l‘i’r[eoﬁji}:lr@ﬁ)l'lﬁmlne tromethamine,
ethionic, lactic, naleic, malic, mand
and the, hanesul foni ¢, nucic, nitric, panoi c, pant ot heni c,
phosphori c, succi nic, suI furli40, tart ari C, p-
tol uenesul fonic acid, and the like. Particular
enbodi ments include the citric, hydrobromc,




10

15

20

25

30

35

hydrochl oric, maleic, phosphoric, sulfuric, fumaric,

and tartaric acids. It will be understood that, as
woumeshshersei n, references to the conpounds of Remud2808/006563

are neant to also include the pharmaceutically

acceptable salts. 10 Exenplifying the invention is the

use of the conpounds disclosed in the Exanples and

herein. Specific conmpounds within the present

| nventygh heebmd Suxﬁl &ﬂﬂ@g&@&t iNUnEiBn $EHRE §ﬂtsfrﬁ5’ﬁbé PRpared from

group COﬂSIS |n o) ounds, di sc] os
pharmapeytically Agsersa 0@stoxs§rﬂsld§hlaﬁwae@upp%gamc>ﬁn§&e%aae%%ﬂl%s Such acids

mcludeSan;ﬁ@ beRRhea foand bédic/ cstphorSilfdHi¢, @ieic SetBanesulfonic, fumaric,

stere r t hereof .. .15 The .subj ect. conpound
elucorie gt YA AREPRBG PO ShPS STRTSONE, B A Be BBl mandelic,
methanesull foviid, ynucit, aitfiatpaardic, pantottesicaphesphatic,isnceiviegsufurisytartaric, p-

tolueneglpfc;n% 5(!18 rhnﬁ‘%ﬂ'e" i(ec' ' p%hl:thgr &968&%%3{?%&1% thQf tﬂ@ hydrobromic,

I V€ anou of
hydrochlpsiamaleis, p@samrecc selfunie fmrherlq,u gad éﬁrtatrllq@mdéo ﬂﬁp\b\!ﬂrhﬁsunderstood that,

as useddfe&% Qéﬁsﬂenlaesr 1%I tHe BSmPNRYBP FeinSuIRT o B¥AM 16 856 M Pide the
act|vjty %ﬂ%btl on to prinmates, especially humans,

phamaaewgalléﬁgﬁeeﬁa # mammal s can be treated according to
t he nExB@@liffind e iddnfibR $etht ukdWetht icompolmd discdssedtin the

SR IR O T N —
which seleeteddfonh the greaep camsmaig off the. cofifppupdediscibsddringing fodlowisg Examples

ot pr LI RSB s Rellaofl i SOOI Hlr Dgrcomer
thelfCOfsaI t thereof for the manufacture of a nedi canent for

ant agqmk $hectRofpolndLae E\Eél’ﬁl iAGth¥hbY o ﬁnthé&ﬁ;hh@ grex‘irhféceptor
di sorders and di seases not her ei %IH%n umans a

activitydpApaient sueh armamsyalde nedihsueh [hifien SPBEERPE Higgistration

of an et}fé‘ctlgle ﬁﬁfo&hﬂ ()ft the B@ﬁﬁ@lnd STlhéfpr@s‘énﬁmv&?t]Et}ins derectgd tomhkeais@of the

e erm er ape ef fecti.ve ,a t" .
compougit Aot Bsrb i antobSp R b eeefibh SR T RARHPp to primates,
especialy humtng, lhevabietyl af gitlea imapnmate dac bé treatsgh acrsediog tatheissbed of the
present%ﬁ(\f‘eﬂlﬁe}x THE b%@%nt%véwim?% &Fh%&gd' 19 aklzghgﬂmﬁﬁ) W fHe ;ﬁé(sehhﬁventlon ora

arch er, eri naril an
pharmaewtwraﬁy a¢repiablej sglt thereefrioy us in wmdl@n@ Ehe pqeé%nt iipventian is further

directedfola ﬁgéX)f @%ﬁﬁfouhél‘ 8f ﬂﬁ%&%ﬂﬁh?@itloﬁm aﬁﬁx‘ﬁﬁﬁé&hflbd}ly%ceptable salt

rders at i i ent esen
thereof for e TRBUEAC Y DR iegaBS LG BREGIuARE QTR cFRlat iy or treating
the disqpdérs and dgédsks nsted hedeirintHuenatts and deihsalsv t h an ef fecti ve
amount,, of t.he co d of t
e T R T TR L
human beihgrmale Oalfémqicod" hsm "theirapeaticaltyheffastivegmounty means the amount of

the subﬁt:p&ﬂxﬂ%unh ae(‘RaﬁH RAik# the tﬁ{)fogﬁta% ediCALE olnbengﬁ 3 @dsue, system,

plh%‘a he progressi o e neur oglca and
animal pswﬁ 1 b@rr@oﬁoe} tbythe eerswelaprhw@wﬁnaaume%@sd%&r or other

c11n1c1a§5 Itﬂ§ ?&%gﬁh&éd that 66t SAQI iA thOirR ba@'afﬁbﬂt@b |n@ﬁkoﬂfg1@l kind psychiatric

disondelzfrepiing sipane Rikssons ot e PisgfR {1854 Sooiiiiely
treatingvepdticansfflictahdith itlndisondarstwidudraefifactiva amopat ofeht cohpoursl of the

presenterrnge%i R O?“:s‘ qltsédglﬁesro hth‘g ag‘r‘?r?ss’?reat%{err]mg; f' qgﬁtlréé[ kfgfetr % 5'1? Y processes
whereirs there majobe a almdxengt@odup@gmanstmgowmmﬂgna ot @memg@f die
progrestsl%ﬁ of E}Yeel{&kcqg%lgﬁl d?ldgyr ggﬁé’(ﬂc af soﬂie?soﬂ@eﬂﬁéh }foreﬁlhﬁut does not

tion I'n need thereo )
necessarlly mdlcate a total elimination of all disorder symptoms, as well as the prophylactic

-15 -
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5 The term "conposition" as used herein is intended to
enconpass a product conprising the specified

wo ngg/edsgnts in the specified anmounts, as wel lpaEASUKL008/006563
product which results, directly or indirectly, from
conbi nation of the specified ingredients in the
specified anmounts. Such termin relation to
pharmaceutical conposition, is intended to enconpass a

therapy R @RUREnt RAER chRdifibns, ?ﬁnﬁﬁﬁaﬂx €n h Bgﬁé‘iﬁ' ot i §}edls'p6§’ed 3&uch disease

inert ingredient(s) he caryier,

or disorgen. | Thederaps,” aemamtlwafi Anq 5 Lﬂdfrgms@rl.ng &t Fﬂ)ms?und should be

understbdto B€dn pfoviﬂlrigl’ﬁ Esmhpiumdtof @it inGentiunetat prodru@lof a compound of the
nore of the ingredients, or

ation r
mvem“?nrgtgﬁﬁ%}@évdﬂ‘fagt“? B?léa er8ﬂg or nore of the ingredients,
or frdhe mrimé\comppamm'f aysad hewirsis ontendedap ot dropass @fproduct

compnﬁﬂéth% 5@{' ? queqnté H&%lg g#l e?l ar%(ﬁ‘ﬁl?so e Wagl ¥ 'an§ Efoduct which

resent 1 nve

results, éne@lypassdlmylycfsm@@mblmonwééhwe@dfwﬂxmgargdlanté drihsupecified
amountgz g%ﬂftgﬁ{l ??iégtﬂngp %ﬁin%&eﬁt'i&l @orﬂB?ﬁﬁﬁ&f ?yin'téh@leli Yo éﬂ"_bompass a
ar maceut j ca
producticompsisipght aqtHYe le&rref'aee&@ eh @smerb&ng@égngﬁﬁ?? mﬁE% Bp e carrier,
as well QQMrchQ wHiéHrebiigs, dtrbﬁty cbrﬁgdhed:ltl@nfrsmafonimeatlon complexatlon or
and n del et ri ous.to %ﬂgsoc rec

seereEq R ALAR MR 0T T DEMTR oS ac i BB B aaE pore of the
ingrediexit, lor flom gtherstgpés dfireamionsor meerastions of oneerporrofdxd Rgredients.

r
A e
compositigsmadambyt #dimixing a mmm}mdmj thenpresen jrpRniten and q:plae(maceutlcally
acceptabR@Mer g‘ﬂﬂ&hﬁc@&ndﬂlly ac&bﬁi‘blkem is Bhe@RNKS caffR$, dilRATdr excipient

must begom 280, gﬁgler\g%lémed}tﬂ'%{ﬁp %p@ﬂe egfl@ppg]%{l9n arfuy p(P]té{eTeterlous to the

reciplelﬁ@m&fnds of the pr esent invention was determned in
accordance,.w th the foll.ow ng exper:|
i adBf bl orda epafindR AL AR AP WAER el AR bt orexin
receptonQHIIR (nCHD)OX 2R lastagapisessdyriy rehdly deteroriesd withoutewdpe or
. A i r 2+
experln%gxaagl\gg,bgﬁnnéggw%%f %ﬁ}lﬂiﬁgwﬁ aEfR LA lncﬁfd‘?n h@WpLIPR Ca®* Flux Assay”

> . contal nin ut am ne,
(Okumgast g, Riochens BiaphysyRes &onHn S?,&ﬁ-ﬁiﬁl, R80 gu ap |aéy@ﬁql experiment
the OXinQd O reBpibCantddoRistié @@tl\!d@/ é’ﬂthe Séx’ﬁ HIWE tHe ﬁB&nﬂ-Qw%ltlon was

{-inactivated fe serum
determiggg easeaiians b thecofipyTie %@Fmemaﬁmgcgf?@ FoEiterlyf Sicium
measuréthank Cidesethhinstel eaaryhé@HO)meHi expresingy tht es ocodh-ddevdptdr or the

human eééé)feﬁv¥s gage%“’c‘;”o“ r 18 gtsznéé{@ﬁgd AE M containing 2 mM Lrglutamine,
0.5 g/mBG4d8.c%h |hgpraath1@e7chyandmswm@nem hOQsUml prmgiHin, 100 ug/ml
streptorﬂ{uﬁ?f b fo %Shéatﬂ‘?%ov%‘t'eﬁ tfethlscaﬁrs%fiﬁ‘ﬁ BECRE Thelk Hg/hressteg&‘éﬂ at 20,000

ution in ine serum al bumn ('BSA)., and di |

cells / well intosBectonrPiekinsonddasketidr wethegr bostomietijemtaies epion With poly-D-
lysine. B reageht?wordfrdh CIBOEE-Irflitr¢ddh-Corpf The Yesded E)ldteh;&rél&ﬁ:abated

v S 20 ASREL el SAMREIHEpLS 01
stock salutiatt @dl % boBiné sevail albhmire@SA) argltdifutedOihBSyaythufier GdB8§ containing

o L GRS R 8t i
concen@giani of 70p¥1. (Teskoprappynds presprepared ag 50 Wiyl 3t0gR selurisn gn DMSO, then
diluted Fﬁéé@%@%ﬁt&oﬁ%@% DMS;@)/th@HHsﬁff bﬁﬁ’&t atbﬁ‘ﬂfégla} offMe assay, cells are

4AM est ér pl.uronic aci
washedcimes Withil G ubessay Pbﬁer agldtthf'éwnsglpﬁt%daﬁoégo 28 ({% 5 %r@&) in 60 ul
washed 3 tinmes with 100 ul -assay buffer. 30 ul of
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that sanme buffer is left in each well. Wthin the

Fl uorescent Imaging Pl ate Reader (FLIPR, Mol ecul ar
woDevs/ces)s, test conmpounds are added to the pl atca/ug2088/006563

vol ume of 25 ul, incubated for 55 mn and finally 25

ul of agonist is added. Fluorescence is neasured for

each well at | second intervals for 5 mnutes and the

hei ght of each fluorescence peak is conpared to the

assay blﬂ?ér%htaﬁ{mé 'PequI}lH@-ﬁm %ﬁ@le 0% pill‘i}@cheéélcp)incY @ 99MSA. The dye
6, 12 _of exi.n- uffer . in pJaceoé@(ﬂ agsgnlst

loadingsgfutiop o en AR ad cHjlpgts Wished 3 hnHs idh Pohpffsr- 30 ul of
that santcObaTe igllefeigdach welli MhitHin theﬁQu%e@éent hﬁa@@g)l?laﬁ Reader (FLIPR,

Mol SRS PSR BB LR ol gt or
min andafisdly I50dsod apbest is adBelk §immneseénceas meatumd fpr edddwelClatirsecond

1ntervalL'%r S m?r?xq %i%he ﬂieéé?t of’ eag'l‘f' g%rﬁk ﬁg?&ﬁ% i E&n 5‘1]35 k?%{}#qu}ﬁht of the

ar

ﬂuoreso@n@ pe@bun cest ,byaﬁsnl\ﬁ g\lmét Reqrexine? ®ith wffeoxzpkgé@ epangagonist. For

each an&%@nl's{‘g%%@%lﬁe fhe Ebﬁbehﬁﬁﬁm @F co?rﬂfo%ﬁ@ Rb&ded t8§kHiNik Y 99bf the
|

agonist fESPORSE) &éfe&rmlwéid %@rﬂ ca@gaﬁ}%de p%&f’y(ffgtﬁ&ﬁqg%g?%%
radiolighR@ bin@fpaissels(dedcribbe irf BbﬂgﬁWnrbg ®)XBispte Mdthdhast Leitt3008, 18, 1425
- 1430) upwh?crﬁttﬁg ﬁﬁl’xlﬁﬁ@g O o?ki)?]g ?ﬁh@m&ed ﬁfﬁ@ﬁl%’fan@g]gllegﬁrsegggom CHO

or exi n-2-recep e af orenenti oned
cells exgms:ang bitheruwhd OXd mrIGiXE razkptoes I he hatninsis euexib Gedeptok/antagonist
t
act1v1ty%ff ta%gﬂiggﬁﬁalgmharg %ll)éz l{fkﬁgq{l ﬁ%eﬂ}éastent) frh\élg(%dl{iﬁﬁg gg determmed by these
assays. and/ or the human orexin-2 receptor in the

af Or em?gsarh@msxd tIRSERYount$ Bf RB fdlfMinglexhipres hﬁ@ﬂctﬁb@l-ih

ds of 20, th resent i.nyention.al

antagoq%g% Hgaﬁ Q;E? recepiar anddordhe S\éwan QTS decggg)égn the aforementloned
assays, geneeal bl with an i(Bs(aoNesmhaq aooui H0addi Manytdi sompewnds-vithin the present
1nvent1 angy oa‘rgggptf H)Oa[ng%goglzéng ﬁ)ge ghorgxwﬁdxde'c%ptlgrs Idr/](gi Iq P{u%an o¥ex1n- .
receptor Weth¢ atorgmentiongd essays yithandhs0 eblesoihan abeyt &Qéﬂ\és Compounds of
the pres@ﬂlt 1ﬂggﬁio§t#ﬁ$q{ave Qi inkhé %ﬁﬂ%‘aﬁ? gﬂféﬁ ?sgé}e g@ﬁéarél'l}nw?th aKi<

esent” 1 nventi o 0] I

100 nMcagﬁmsmha grexjp+l mnﬁ/qrﬁlae Qfexar] receptoneAdditiond datpis provdded in Table 2.

Such a ¥3uE % 1ﬂ@§§l¢§e§oﬁﬁé iﬁthhéic astivagTited @orﬂ;ﬁoddd@ uDﬁ@@srimta]g,oE@ts of
tor he .orexin-2.rece

orexin-| fgptop P e PP ATBURIS, TR rOPES K op R gaes Sompounds
within th¥ lgeric sunpe(cpléthé ad/eprlmpamidhqm,ssesm adtivaty asiagbnisssy elet orexin-1
receptog?%c%?raiﬁ? Orel g?géépto(l?{ g\éltth f/)es?&\{ @tﬁ@l& g&fﬁlmg@ P&%ﬂ(ﬁ the present
compounds exipib uuncbg)emmdanopqm@sm @rwlt,ln@gm tq mcp,e@sed potency, oral
bloavalf%gﬁf | LR fc' s@fﬂnllltyhgnc?&e%f‘e'&hvﬁ}? ”P&%‘Aﬁmpw %l@ﬂl\ﬂ: 82 olfhounds which

i tut e such
possess@pamgaskiutedpipdiae Gingxihe @E“él!“;ﬁogﬂ@é}tl@fr wpeﬁegh%?/ issubgtifyted such
as with ar(qus akky1 GO0C 3 goyploatkybpolisess unkrpastestty greter pateptyoat. theTbrexin- 1
i n receg}tgrs have been inplicated in a w de range
receptobzlm OTdPo greEd2 ISR ons. This has suggested a
pot entThel orexih eedeptors heeebeen daplicte] inra wideaangetof badlogical
functlorgs Sﬂl@?ﬁ%sgsﬁggeesﬁ?ef%otkggﬂ &?Ec\?/retﬁ squéﬁc\)/rg ‘?rSQ kaﬁr? -5? ﬁlsease processes
in humarxs@apthrrg speciase ddacomgpourdssifithe preseng investion bave lﬁg‘l% in treating,
preventf@d%bf‘&aﬁ cBhﬁJﬂhﬁ? of réfRkingtie Hﬁk Gﬁ#bé}k&ﬂbpﬁém@lﬂglcgﬁand

chiatric di sorders associ at ed orexin
PSYChlangc@mfé?@ as§oq itV I OBsYn ECcptre IS oA Qe Ry the fpjlowing
WO 2008/ 147518 PCT/ US2008/ 098563
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conditions or diseases: sleep disorders, sleep
di st urbances, including enhancing sleep quality,
wo 1pg/oivbizg sl eep quality, increasing sleep ef fAcaigs2608/006563
augnenti ng sl eep mai ntenance; increasing the value
which is calculated fromthe time that a subject
sl eeps divided by the tinme that a subject is
attenpting to sleep; inproving sleep initiation;

Condltl&%QﬁQl?S%h&g Slee _ RisoAde®d) §heep distirbices tlﬁ@u&hgﬁnhinc%gtsﬂ%%squahty,

. t(Jéggg ﬁlee ; dec eaS| difficulties n fall ﬁ

1mMpIOVig) quanEYy WEERRRES e@@ﬁ qﬂcp' rRHementing slepp, gga?rﬁgnaln g increasing

the vahiblmbleh indalailgkd frloﬁgﬂhe dintie that esilfbﬁu sldep‘sr diarded gy the time that a subject
ermttent wa

s auerglog et Apl A et @S SR sing P IRBIY oy me (the time i
takes td falllasleepg) dedweasmg diffadultiessiefalting adéepe créasmgesisprogntimety;
decreasﬁr&t Rk n ﬁ]‘ir)]‘Bt erfl aﬁwak% fngd duﬁﬁ%ﬂ&%ﬂ" geér@%n%ﬁgé}ﬁ%% ::V\%Qm%g Tduring sleep;
decreasmog:pgg 3 apeysals; d%grqaémgﬁge gﬁ@ spERf avgke folkpviag die ipitial onset of

sleep; iAMERIADIRe @cﬁtaﬂ&n@drﬁ\ﬂf Ry rédluc%g tht FABMmentafibn 4F sl&l:;? eéll?termg the

outs; increasin and percent age .of s
timing, ey o FigOnq S RN fem b D S B ke P dpation of
slow wanad (i.¢J dtyged Brory skkp bputsplmclreeaﬁg nhe aaotntrandlpercantage af stage 2 sleep;

promotH%sSﬁ:@alng ggar l gr?crlrg%ggp% tm%édur inesle Csrleeeas '(celgcgeasmg nocturnal

arousals,respeciiaily aarly rrmiumgragvad;miegsuwe@agg daytimgs| %@menre geducing daytime

drowsuﬁe@ytf‘e%ﬁh% r I%ﬁh&lﬁg %%ésﬁ@e Whaitlind B@eplh&ts %t?fet;léin%gatﬁka%%eh with the
reasil sl eep~mal nf enance; idiopathic Ins

intensity|o§ élserprlawa,%g slf:%@mwealanqea lﬁywh@wwwq slfepagtiems; insomnia,

hypersdw;ﬂ@rlamthao hﬁﬁ%ﬂixﬂb'ré}b&bﬁbhﬁﬁ&ﬁ&fﬁﬁaﬁa 1h1ﬁhfsid’l@p@rsomma
rrupted s
narcolegh S RlE AP RiEA ek Ty oPaHTE WEMOQP%S%M sleep

interruptivherjetdiag) shits worledrs'lskgp dmltmrbanomrdyesrcm’lmsd @éqht terror, insomnias

t ..
assoc1age§1§%§{ giapli]%s%fc'o g%gégég;/ggoﬁygnﬁécg& IS, ﬁlzﬁ%ﬂerk gﬁg&g g?gognmve
impairna¢nt hasi wadt asssl@hps&dkmgmndccogwsm angl sleq;vphfsqrﬁgmwhlcélsaommpany aging;
Alzhelraiﬁ'l s?uﬁ&m kécﬁ‘lgltﬂﬁg a%@fa?e?f \§ th @i‘%jadﬂnelﬁzthﬁhél?f 88,811 as mental and

acco % gt elner s _sind OMMIngh
physica disgrdersoassociaied piit t@demrwsm%weaﬁw HyRtalpg Fhifigwork

schedul‘é@'don@x%oﬁ?ﬂﬁeaﬂo cﬁfﬁg’s whith ehgs! redhc$1@h§iﬁf ISEN@ﬁ@é}JI zi!;taesidd\bﬂfébt

ﬁbrom%aiﬁ or oeg %él{n?rsﬁ%{]ng%étea gy poish] dgst Xcﬁs g%@'{é{ mug\qe pain or sleep
apnea wiachu rstasmmtedwwREMs)hmmny dstabaicdedairigalecp; conditions which result

e
from a i ngglgesc?% etZMg %ec‘as lggnﬁng %é%@%ﬁ%%% 1ncreasmg
retentlmﬂfmnn@ya@@og|daﬂoe@brs\/a33hc1at@§pv1ﬂa¢>@p§m‘cﬁ opd rlt!iakﬁb@si compllcatlons
assoc1ad'drthé}9w§ti1 &&th Lﬁé?{?éjéétin%'lﬁsdfﬁ@rg hobe&igddue tc?g’n)f 288, Qvhether genetic or

Sl eep _ I NCreasi ng rnln

I'm ni shed a
environmegid ?@Wﬁewsqrﬁw é%fév B8 OYERHIY acslﬁ “H%ﬁ%"r" sa,
hyperteﬁﬁbh rtﬁaKBté‘sQélé%tSd prs@a iissutid c@hédﬁtr@ﬁ@r&&ﬁﬂd\&ﬁsﬂm&éswtaﬁc&ke

{ d t W .
aystipieties SRl RbPE raBReral, 3t PSR Ceal SR TRS piBparthrics,
obstrucgenseecamea, choldlitiuasiergallbtppesobest digease) abnerinalitsart deyrtbms and
arrythrdngkc lnyahé}gla? %ﬁé%%%né&%v? Hleérm"a E&Qﬁi@ry hea.Ttldlsease sudden death,

t ensi on evate asna I'ns
stroke, Q@Ibr@s@ﬁs pawydﬁ@asﬁa@rammmgmsq élteaRreéer-\é’@lh Syndrome, Frohlich’s

syndro¥,; SdiHlQieﬁ@iEhtaﬁ:b P %hhzﬁ'v@ﬁ%tashoﬁ @@M@twﬂkn s §asthe, and other
tate. an coJon t eoart

pathologwéf?qs@ttr% Sy g me&%hﬂ?laawwrya@‘ asdecg‘éﬁ? i} 15fiRg energy
heart di sease, abnormal heang-rhythns and arrythm as,
myocardi al infarction, congestive heart failure,
coronary heart disease, sudden death, stroke,
pol ycystic ovary di sease, craniopharyngi oma, the
Prader-WI1li Syndrone, Frohlich's syndrone,
GH deficient subjects, normal variant short stature,
Turner's syndrone, and ot her 35 pathol ogi ca
condltlons shomnng reduced metabolic activity or a

- o o,
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-18 WD 2008/ 147518 PCT/ US2008/ 006563 expenditure as a
percentage of total fat-free mass, e.g, children with
wonud/fi7kgnphobl astic | eukem a, netabolic syndicangs2008/006563
al so known as syndrone X, insulin resistance syndrone,
reproductive hornone abnornalities, sexual and
reproductive dysfunction, such as inpaired fertility,
infertility, hypogonadismin nmales and hirsutismin

expendfotgl'e%a:st ’erdce'ﬁF ?L: oflﬁftﬁcﬁltsfr A @Feanl’&r&hwﬁh%ﬁt%rlﬁﬁbhoblastlc

, r0|ntest|n ot | di sorders, such (%
leukemy, gueta }Ceﬂyafi@aleg%mkaowg@aﬁ)a@éqne X, énsulin resigtangesypdrpipe,

rep roddé't1$@h&%cﬁme abH6fARieoesud] )én@)/eﬁﬁé(cﬁféhlvé aysfaﬁbtﬁmn slichrae impaired

i an syndr ane at hl.essnes .
fertility, &fm1WVaEmgng§§@dp &qu%s anld FSutis in ’al%st,J gﬁaladgfects associated with
maternal \obtsityl, gadtiofntestinat motilifdisdrders,susk at abasitg-related gastro-esophageal

reflux, ﬁer é%tbx&scﬁgoq'ﬁg@' Sﬁ.ll’ch El¥ Bﬁ%ﬁgq}y‘gg\g&rtlﬂtﬁﬁ gpdrggme (Plc§w1ck1an syndrome),

breathl@gmss q.'glrdjmggscclahdl@@rdersngﬁ]@agleajloan@ghhl@tsy.ﬁemmgnﬂammatlon of the
vasculah&é %eﬁgsctlé}%snrs' %e&fhof&ﬁ%gxﬁf h&éﬁ—&%‘éﬁué QoWEr 1HRR Phainy gallbladder

such as red u0|ng the risk, of eft ventrjcul ar

diseasepgRys i RANCRY; DsEedsed asestpisoHitke Festugiig the Tigl AbfegaRdary outcomes

of obesﬁ? Gsubh a$ RudMcing the/tigk/ofaeR Wesirictllat RepeptrGphy; diseiﬂey oi ﬂ@orders where
ar ki nson'

o A e TP RS G B G B e
pain, Patkssaisedisease dpsyonabesr andvdohuzephrbina;a}: well abdiseased or disorders where

there is%ﬁH&rﬂaﬂ goﬁ’rglm% Jf a}é{l@fy Qﬁ{chlayl ltﬁ{oh%h h{ytﬂylgﬂlu%h&hancmg cognitive

ancl ng gn Itrv
ﬁmctlomnbagcmg mrr@azsungemmﬁ)mympét ©tentien; intieasiag snmyng rﬁmﬂ@ﬁe

increasingIMMUHE ﬁlﬂélo'nnﬁét%%h&g nig‘W@ati %Rfétnﬂﬂﬁ 1ifBQpar; @ h6ishrenia;

ght swe ext endi n zophr eni a;
muscleiEigtdis0etess that AecOPraicd e Sh BUoBElsRE A Fyinisjanposed by the
neural @X&hi Qichap éirﬂlaakﬂjrthﬁmrfdh)thé“ﬂmsdrdﬁig) 6fthe deidsn&scﬁlm)@iem

condiigiz-GIRLGP Son e Ep CLORI ™ STLARIAIST  EhGRUHE g &l blood

pressurgyraahédrecaadiao arrbf'thma Ils'paltmisloas cargsstlie lmmtdmhme, conditions of the

gemtalMﬂﬁ%%ﬁ&éﬁlcaﬁgﬁeﬁw BB funcBbR SR fe‘?’tlhﬁ/a (f?lf 18h@Function;
pertension; congestive héa

responsiiydfotanesibetiss; mﬁ@d diyorsiers, ﬁ%ﬂh/@rﬁepr@ﬁvog 9§v@m pmlg'éﬁdb depressive

dlsordePsf fereXemblel b'l'ﬁgte' e‘iy‘ihoﬁﬁ:cbrfr%&feht ﬁﬁiﬁ)r @Qﬁx‘ék‘ﬁ%’ didbrdeRNld dysthymic

func o sivity t e
disordety, b pigaln disgiHRs. 40 BmPLS BT ) AIsopi WRP Y b fisgedey and
cyclothd@fy dissrdse mdd)tlili)s“dﬂ@dfrs dud fra genarad hﬁ:,dl(&l ogiditi@piand dilsstamce-induced

oo A SO RT3 RO B, g
anxietyldispirdasy @hsmsvbn pohpulsive dgoelsr, d@nlcaﬁtdclcmhwtdnsmd@, post-traumatic
stress d?s'o gara LU i, é%‘dglugﬁotﬁa gsg)@&ﬁ@ hBEd! ﬁfﬁktance induced

substance-1n ISOT ers;
anxwtyaimr@qr;an@ aseietelus tpacenermhgedicthconditiossacu agirelggical and

psychlaﬂwalﬁ*&ﬂgﬁ'sﬁch Qﬁ&%lﬁhl deHits %Béb@le.‘x‘lt £ @@dld@b ass surgery and graftmg,

ke, SRRSO Sve Siooler pae ok e Lo
cardiac amstehyppo@l)&emkeneursm daiagd) Ghindingtops ((Ilfolrm phgybiraphic lateral
sclerosi§ mg tlg) ?et:'l %laé gﬂ%‘ ?é '¥etﬂ{o§9{h9§£ e]atﬂ%%raéﬁé Qiﬂg)a‘h(?c and
drug- mpsgcdrﬂaaklmscm mlm@en@cslac bpasmis @pd dtﬁpsdersj@tisp@meé with muscular
spastchfﬂéﬁqu@'ﬁerﬁ(gﬁ] Ct?f l@k} Mﬁsﬁénsg U&@ﬁﬁ% @i@@’rdgfsqmmﬂlﬁﬁ défhentia

I sch cerebral 1schem a, spina
(associgled wnbr/’alahﬁamehéé&e@%eawﬁhﬁmlﬁeﬁr@% APSENAI PP Riems S onstepleee HIV
arrest, hypogl ycem c neuronab-damage; Huntlngton S
Chorea; anyotrophic lateral sclerosis; nmultiple
sclerosis; ocul ar danage; retinopathy; cognitive
di sorders; idiopathic and drug-induced Parkinson's
di sease; nuscul ar spasns and di sorders associated with
nmuscul ar
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spasticity including trenors, epilepsy, convul sions;

cognitive disorders including denentia 35 (associ ated
worobdnsAsghei mer' s di sease, ischem a, trauma, WaIOUR2808/006563

probl enms or stroke, HV -19 WD 2008/147518

PCT/ US2008/ 006563 di sease, Parkinson's di sease,

Hunti ngton's di sease, Pick's disease,

Creut zfel dt-Jacob di sease, perinatal hypoxia, other

disease qeﬂ%h%n 0B &al HERMHbH 9 afe e, Fiéi?sst&&%?e @é’@tﬁﬁeldt Jacob dlsease
lirium_ ammestjc _disor ers or bge rel at

0
perinatal PTG, otherigengghmedical con ﬁ@yé RbSY taf‘ﬁf‘c?tﬂﬁg)n& A, amfestic
disordeStia @ pdted b@gm(x%ﬂél‘lﬁﬁb dschfﬂopmfegﬁmr @@ﬁbho@xaﬁladlwding sefizophrenia

(paranogdéﬂr%fﬁ%?‘?zg R ob FrFRRBLARA] SHPRP LT g
schizoaffegtiveatiscrdeti delnsienal chﬂmde&dbrmf)psymtonc ddsosder,dsbared psychotic disorder,
psychotpc %1%1'8% eﬁéé&o%req%l ngﬁlcgloc ﬁf:orﬁefgﬂlsuﬁgggic%qnd&ga%%h%ﬂc disorder;
substansm@atand@o:ders&r@caddiomp @ehasvuam@nalcyréurgtsub&ta@f@hladu@dsiellrlum

persistifid @&héﬂi’ianﬁeﬁgﬁﬁé ANAEtCHNHEL, héticdbord@esringiekydisorder;

ment | a, per si Sting anmes rder chot i
tolerancg; adspetie fotdingeeRieara e wgb&aWPbﬁo%méHE%gn%a dicbidingalcohol,
amphetiaBdh, @nndbey) e0eENE hallicinbgens) rlﬁhl‘ﬁhntﬁ rrﬁf@tﬁﬂeb@;haid@ eﬁhencychdme

sedatlv%aﬁl udl n %rgahg(o rl;/{\(hsalrgﬂ? grtl) hlﬁtdis?{ s 1nc gllqnemgsoé:n%' akfnetic- rigid
syndrorpdrsdmmytmlnngmmnsos ‘sdbsciase slrugaylpnmdl pasklosormmlx,l mistencepdinlitic

parklnsg{ﬁyrﬁg?r'&%regh%@ Eﬁﬁucléaﬁl &EHQ' rﬂgltll@l%' ds@' {'ngrg r(%ﬂg comcobasal

ndrofres” (I nclfu

degener@tlg@aa@&mwmgx I}é’@rcl@mmﬁ@rhas cg@tlélpﬂ:%nﬁpattqné chronic

fatigue BRHdKOAS T AIY) 1&[&9165??%:%%@0&&' Pcft%ﬁé' IGh@@pleRRlesdsis ftighé, Th@gue

ystematro cor ener ati1.on,
caused Bk RieFR dhiP nt%cnm ﬁ&ﬂﬁ?@g - reiggLiOnindpee pprkinsonism
(such a@ﬂélﬁd)lﬁptﬁicamdﬁééd pa&hin@dimﬁnlﬁeu‘r@lépmmahgmﬁt symrorthetriegrudeptic-

induced 5} 5 ARG IHRE el aPME sl BHEaRRLFIARISa trdive
dyskmesnaraodm@manhyﬂmcdd postiml tremedx Galthscd\? la ffdute@té S Syndrome epilepsy,

and dysQﬂ{eEth Eﬁah&ﬁ? t{eﬁﬂﬁ'gflﬂ:ﬁ ag%'srt %&B} 'egsénﬂglut?é?gor postural tremor and
onrs neurol eptic ma lgnant syndr ong,
mtentloné@mr); sherea (sush e Sydephames gjyg@ab ugtington’s disease, benign hereditary

chorea, 'ﬁ@ﬁ%@&a%ﬂidc?fobﬁdﬁﬁﬁo?ﬁﬁg Sh&léa'rl rﬂuced chorea and hemiballism),
ardi ve

oo Ao 6 e bl LA PS30 fggingsmpe i
compleX 0igs aid §/niptoyiats tes), resthdsk dgpssynddthesard dygokia(@silading generahsed
dystom% ?uc‘fl as 10&%@?5%r@s&o&xﬁéﬁgnlgalﬁgﬁ@eﬁtqyg{oﬁﬁo %yr?;r?taﬁﬁ d%tﬁma and
paroxyr(lsltdyntoam, Sydifachbdistonihsuchas blaphatospason osoransibidar dystoma
spasmohﬁ nﬁhdﬁﬁ{ @ﬁié dic to‘?p&flﬁ@ axﬁ?H&s‘?@ﬁ@'Hy@@ﬁ)ét\Qﬁief”s cramp and

matI’'c c rea i nduced chorea _an

hemlplqggmlxsgmlq)s ﬁt}entlomp@i{lpWhuger@;twéqylpdﬁq%erééw]a), icepduct disorder;
mlgram@(ﬁl@llﬂmgsm%?ﬁné Qﬁzﬁiacﬁéboﬁhﬁ’zﬁy $contihdite{ dubStabiet tdlersric@Pdudstance

itk g PR A S o S T b prp R, S5 3o,
benzodidygiings, eocairehseaiatives hymaﬂhs ctdy $)Syn‘]ll0815, sthimgphrediac enixiety
(mclud%é?%&%l@led%gﬂﬁ)pg@{ﬂdg g%lg{cqp%?deqn&d F&M%lmgulswe disorder);

such as epharo
mood disordessndndudiag depresoen, ananus;bamm igordgrs)y Fregﬂnanal neuralgla hearing

loss; tlrﬁﬁ){ﬁ?'HBQfo?laf @d’xﬁég@e%&lh&ng%hﬁl’ dﬁﬁzéeo Pf!tﬁ‘lopgtlrﬁI MRdlar degeneration of
t'er scra egi c dystonia), attention

the cye:(RaReSEs, DI, AT R0 rgﬁ?@%?%?ar( ic DhiBRRIES Severe pain,
di sorder; mgraine (includipg n1gra|ne headache) ;
urinary incontinence; subst ance tol erance, substance
30 withdrawal (including, substances such as opi ates,
ni coti ne, tobacco products, alcohol, benzodiazepines,
cocai ne, sedatives, hypnotics, etc.); psychosis;
schi zophreni a; anxi ety
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(i ncluding generalized anxiety disorder, panic

di sorder, and obsessive conpul sive disorder); nopod
wotios®1gerss (i ncluding depression, nania, bi polpT/US2008/006563

di sorders); trigem nal neuralgia; hearing |oss;

tinnitus; neuronal damage including ocul ar damage;

retinopathy; macul ar degeneration of 35 the eye;

enesis; brain edema; pain, including acute and chronic

mtractag%ﬂ}l Sgﬂ?)é%OGE‘yg&ﬁ R g%héﬁpalﬁ\%c?sg%flﬂ?ﬁtzéﬁﬁn bone and joint pain
(osteoaphitis), Tepefitiisanotien painflents painy SRR BYQ ﬁsm% S Gppgeular

injury, ﬁ@ﬂomyaigaa)nper(dp%mﬂaIpbﬁhr(g&ﬁe?al sufg,%?ﬁtg;yhdzdbﬂbgiwl) Qhrop#Y phin,
cancer

neuropqtﬁ cd)@yl gpg.tgfaémp é)lag\? %1&;@1%6)&@@6,@ aige éxgzgﬁlégrgne headache.
sur gefThus, dy speifioghbadinents hopriesenp aiventiom provadea niktlpods for:
enhancﬁ)gltﬁ]e qtﬁaﬁﬁ‘%on dgl&lﬁn%aéxﬁergﬁg% Gee%rnllzgﬁ%hggfﬁhgﬂl%waﬁhg l\f( sleep; increasing
stage 2 ehbmdien@nmsg ﬁhempntegempf $leapepaticons; Hpaimgdesom@amﬂlgncmg cognition;
mcreas{rg mem@rgl?@t@ﬁt'l(ﬂﬂ trtle?néJ&ado'nErﬁllﬁlf o‘ﬂeﬁ?}p tre@t‘t‘xgér&nédnﬂgllﬁig%gressmn

nce; .increasing REM sleep i.ncreasi

n
treatings Fenipllings ameligiatige OF Ehene ks Bk of crilepwyp inch ldteg i#é%nce epilepsy;

treatingt dr@ehirslfing @ﬁﬁnﬁicﬁldl@ﬁ@!ﬁ@paﬂﬁc pa@mntredtig or doRG6KIAg PAgkinson's
reten '

disease; tfgagltné G ch?tr(ghﬂg chpgﬁélog gtré%%c I(c):glthtrr&iilpé,gagﬁqlﬁggﬁntgydr'reducing the
risk of scthrztophiehlanm a mapimaliaatpatienton neebtheienfwhivh qomap,rlsosf administering to
the pati%‘&I tﬁ@ll%kéeutlcgﬁggﬂ%& %P‘FOS]HF &f 2?96111 cﬂﬁM of e bt ge?&tt luﬂ%nﬁ&n

neur Ex@ treatin
or coﬂihp @ubjpﬁgomnnmﬁﬁw egusefpkia:a m%a@l f@fg}h@preventlon

treatmeff '3515(%1' ARSI RSN %§ k‘&iucﬁ[ontdﬁﬁ('df Fhe FiOHsED |dis'oftﬁars and conditions
arTE | Orat| ng or re

uci n ri sk of. schi renia,
noted herginy Hagdasrgnef askive é}ﬁrqu ?Ptﬁ%éhf GoRyIosition§ AT éﬁsp PYRRIqIsaaY be
varied, B6WeVdr Sit & ﬁe@&sh@ thﬁthﬁe RAbIRIUS the &dﬂﬁ/l’e &lﬁ)gi’acﬂlleﬁt&id $nich that a suitable

ect n und ent .. .
dosage s bty R LRI gl ERE Patienp goigls and
human)ein meedofisuch itrettneenp iredesagéscthat wibl groeide mphm,al plammacgutical efficacy.

The sel%ﬁ@& H(gs‘re gé Hgﬂzgd %WIH gg%fegﬁgaég&.lqglﬁeéﬁgt togl?héjfa)% ? n}mlstratlon
and on thetdupasionrd tealireatmentn Theedose miplbypmyifEam patient fbp patient depending upon
the natdrgvﬁﬂtsb@é?lt?%f’dﬁ@ase VAE ip8ifbnt’ BWrspeélﬁl didts ﬁﬁ&ﬁ@eﬁ@ ﬁ)llowed by a

that the a unt o ctive
patient £OBeHITeRb MK Bg%gaedfogr feeors ytigtribase FedBefe g1 will Ecognize.
Generallﬂ@fo@ﬁ@eﬂéﬁelﬂﬁﬂbdﬂ@eﬁd@fﬂm IstoerOetlgikg. O%O@Mﬁglﬁt&hnlg&kﬁadmmlstered

to the p\%f ?I‘]lt epg g&lrb%n a&lae ﬁ;geirf) uzr?a?rrlg Cttg{?t%?dca (%t a%)a?%gg%n (Slfkb%xm
recept0§eI"ﬁmt@dagﬁogamwdbm@lylhg@boumS mliorle@ gt prepapenitper day which
may be gﬁfxﬁrﬁgtereﬁq? tsﬂ%ler &%ﬁtlﬂe nctﬁ)ggg_rrlh%ﬁ 2hbBAimerANtle Gssagg fange will be

uratron o treat dose w | | var

about Opami éo00Q Bgmer PatiRnt ep&s mothss smboRimnaEhew e to 200 mg per

patient §&V&r}" %ﬁlﬁi fafy gﬁhlﬁﬁﬁé%mlfohﬁn&ﬁtab&ﬁtﬁ HgWeisg g pé‘rﬁﬁﬁbﬁ'per day.
en

di foll t
PharmagesicakToRps g OG Ui STRb Frat e bf Risidedin frsafid dpsoee
formuldtio sach asédnhpristepnginiuz 8.5 mgens0ami\acti domgerelidnt\e|compiising about 1
mg to égtxﬁ)\’\gg nltvg 1%%9(%%111 oﬁ}% 'ﬂg{nlf eug{al Q&% o%’iﬁhrg Hﬁx%@?r@fvia&?in a solid
dosage &matwnmmmnga{bogbt mgnS aig, d@tnilgs Sang.a¥onesHlong, 200 mg or 250

mg aCtIQ% f’rﬁréﬁxerﬁeﬁspéﬁi SdmiHiErad68 a8e c5RPSStiYHS rha)gﬁé‘ %é\hhé’d #&he form of
patient per day

tablets gRntaipiRg T & icokl0N ‘T‘HII%I‘PWQIOEt}tS’raCHﬁ? tqgmdéerao%@b asiin i e 13, 20,25, 50,
enbodi nent, the dosage ranggjwill be about 0.5 ng to
500 ng per patient per day; in another enbodi nent
about 0.5 ng to 200 ng per patient per day; and in
yet anot her enbodi nent about 5 ng to 50 ng per patient
per day.
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30 Pharmaceutical conpositions of the present
i nvention may be provided in a solid dosage
wd mogrud7aisi on such as conpri sing about 0.5 ng treT202068006563

active ingredient, or conprising about 1 ng to 250 ng
active ingredient. The pharmaceutical conposition may

be provided in a solid dosage fornulation conprising
about 1 ng, 5 ny, 10 ny, 25 ng, 50 ng, 100 ny, 200 ngy

75, 1000'&56%0 94D, %@b'm BU@%@' WI 806090005&1 1(ﬁﬁ1%nhgltahﬁtdf@ﬁb active

osi'tions form of

onp Vi
ingrecipiifpethg smﬁmwcf?&mtreertt@f mngmq Hithe BHETfo befscated. The
compo@idsiny® beiiingidiseréd os bl edpimen df 1 %o 4 lithes por dQ suctbas dde or twice per
da -21 WD 2008/ 147518 PCT/ US2008/ 006563 75, 100, 150,
Y- 200, 250, 300, 400, 500, 600, 750, 800, 900, and 1000
mlli g‘rhara:smpbundseofahd: pmeent iimgngon exaty bearsed tecombination with one or

more o%%pg}ugg?{e%)% t%%ﬁﬁ'esrﬁ ?er@ ver n n! &)%trgg %ﬂﬂ:ﬁﬁ]}agioé{]égrrlggﬁétﬁ)ﬂtof TRk of

diseases eyronsitiasfs for which Opmmgnctﬁeqf taepresmj dnveaton AE thegithar\gregs may have

utility, WﬁEre tHé‘XomémIﬁ@n 6P1He ‘H&'@sto thdrlfe PITESHE Hork RYREEVORamBither drug
in conbinati.on ne or 1rlré)re ot her drugs

alone. rSHCII ﬂ’é‘e’f ‘ihé‘gfs?rgﬁ‘ty ﬁ‘tdg\}'é‘ﬁtlef Y 8 5oHte 3R ingpamayn cpgonly used
therefof) fcoht%ﬁip@tdn@ﬁus@}" of $&1&e1ﬁfallydﬁ1&ﬁzﬁ6c&ﬁp@[ndcrﬁ‘nhh piesdin ifvenhtion. When a

resent inven el the oth
compoll iné R 38er o By GRERpoHESTE B Spe Shgft B aoes o
pharmadeutgrs! ¢ogpdsitéon ianmitsdoisage form gon@infg swhmﬂeertdn@gs aeldtthecompound
of the Iggégt 1n%r9[b% is gmmgiﬂgc{mlﬁé\?&%g m%}:/lpﬁlgggﬁﬂﬁ%ﬁgﬁédalso includes
theraplwnt\’elnpbtmrv@mpyd of thseiessnt inxentipngndong or 15 AthgT drugs are
admm1§t@1%d RhQE A& ent @é?lﬁf)ﬂ)lﬁ@ schAABRs alt i§ ARV @Hﬁt@m@fatéd"ﬁa%ﬁéﬁﬁged in
nvention is used contenporaneously Wt

combingfip ihaRg OF TPFE BHSF AUEUDEERETE oI SSmpPutS of s present invention
and thedIBé&GietiVeOingretietitainay be usadcin l@\t/hedosd:f thgs wiied ehdteis used singly.

Accordfc_%rxggger ghwgceuélﬁ%lo%og%qog tlotng\ér 98 6 )Pgensaents lglggnq o%n.gflﬁgg ﬂiose that contain
one or mioer @perestive ingnédients,He additipn thal compotrsl ¢fitbe prqsent invention. The
sbove LBHTRALRE IRAE0G B B LDt B4R mcmign oL nty wi
one othgr awive sampapndtbug alse xyithiwerpr maerg other a%m%azquaﬁs vv| th

One OIL i K&WiSe, @bRPouRds df\tBe plrégérfe ‘i’mﬁéﬂ{@n nia e GREPRLHISHifdtion with
resent |n enti on and t her ,active

other dfygs ARG Haherise FOB Fral By B TiSHFP ey TEdegfion of risk
of the diseastsa condigbiys for i etinngdunds dfithe phrasentineetitionadre useful. Such
other dpx%inQ bteI a‘&ﬂﬁn@feréd“ %}/ R 8&% g}l? hxm{l? %P&ﬂ coﬂﬁﬁé‘ﬁgg Pé%@refor
contemadnamwusly @roseaummbm oith aﬁommmgrOégl@mmr%w emen@w Wihen a
compogrQi Sany gregé}{Wh\F@ahbH nssudeﬂ%l)hll‘éﬁlthFHﬁ@bM viDnelor ?nore other drugs, a

npoun present 1 nvention pnot, on

phanna@t:\ﬁéaal GRIMPRAEIQILTANAIRME SBEh otheLdrugs ’c"nad@%tf’%{‘)%?‘én%‘t‘ﬁ’é‘r‘)f the

presentﬁﬁ&én‘t’l@m GOETHRN tedLlAtQWcﬁﬁgly,QﬁéT’pﬁmﬁﬁﬁetﬁfcaI étﬁn%fs&&ﬁi@ lof the present
I n_conbinatj on W t

inventiph e e dhorE QLR AL BUER O OIpras HemEr g b pdditon to 2

compoarddfi the ptesant,inventioaduct i on of risk of the di seases or

condi t"Ilh% Qﬁ’elél& at‘{\@{pf;{?}e %gxq@ﬁhjl%gg‘f t?& c&tﬁ OIB{CFS‘IEIHE pBesent invention to the

i nvention arfe use rugs
second adyeningredieati malyype varied;ard wﬂadmnérupemrﬁwm eébﬁ‘?ré‘?ﬁe}ﬂf each

ingreditt® ‘tetx@ﬁ'll?f ag'f effecti9R UBEIATARIS RAIP by usdd. Sﬁﬂ@ ofk b%hMeVthéh a
a compound of, the resennpéy Btlon

When
compoppd ¢fge B’feé%féﬁ’t“’qnﬂé?@hft FRP @ne'bRt 287Pb ﬁ%%@gF {0 ot he

Wi th one or nore other drug®2-a
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phar maceuti cal conposition containing such other drugs
in addition to the conpound of the present invention

wo sogenssnpl at ed. Accordi ngly, the pharmaceut irgalus2008/006563
conpositions of the present 30 invention include those
that al so contain one or nore other active
ingredients, in addition to a conpound of the present
i nvention. The weight ratio of the conmpound of the

com o%@%ﬂre@éntﬁ@@enﬂbﬁ?@ﬁ% o KEY @P&rt 11 toRndraBy rah@6 $deh about 1000:1 to
active 1ngredi

ent Wl de end Uupo
about 1}00cqchas pbRGI0d t8fab8‘é‘ch%¢ gﬁn@gméﬂ?ns 8 Shfhe present
mvenn@f érﬁiléthM%cﬁOS (hg%dlétﬁ@ viNvigbher4lBy alseble withlisthe faﬁfrementloned range, but

in eachicgs ffﬁcéﬁ'e\ﬂot% og?ﬁggngo\l/'lealjllglgﬁetd1eni1 ﬁédpl.\j\iﬁegﬂ%ed %1/ S\E&h cf%rr]nbmatlons
the contpoand of the\WEE2AOBA drlitinl:thdRIUT B CORIABEDHBbe aximinoxtered edparately or
in conjmﬂoﬁr ﬁfﬁtléﬂ“fﬁ?édrgﬁhs&bﬁu{)#§g§ry§&? @' i ﬂ)xj or t8 concurrent to, or

rom a out
Subseqwtztp the aémvustrez@m of other agenits)-1: 200. Conbi nat| ons of a

conpoytgd c@ﬁpbﬂl?dsmﬁﬁ@ﬁklseﬂt 'ih’\)%ﬂﬁbx@ﬁl@ Be a@h’i‘:ﬂﬁteﬁ;@tlh ¥6nbination with
i ngr general |

ts wll
other comgERE AN kpgygdn the At to; “Sa, foicul ancipe  Sesnpplipeand
preventﬂ%sai‘ldtheaﬁﬁg bleéﬁ Hisﬁﬁietsﬂﬁfd@l’ée@ﬁﬁstﬁﬂb@h&dﬁ ineludice.g.| sedatieds,

e .conmpound sent. i nyenti.on
rypnotEh ARl PR NGB Py tb sl RS Bpbose BEbY Barres.
barbitumtes, cytl(myn]olmxct |®ABAI agoadhthi, CHIR2 amthgaomsimnwihghngﬁHaTriMoﬁntagonists
ond SHETEABCRRop R nFlhs Bliabohiad AL CHbhiine B8 aptagoists
hlstamlqrhéIBClgmj@mqtgjgnm, 1mp@zpp)§§igpﬁs mines itanew lizery, Igglatonm agonists and

antagorﬁﬁﬁn rﬂélﬁttoﬁéx%it Ag%nﬁsomhbﬂ&‘ék&rhnm Rists9bRKIn @gbﬂ&@#?ﬁ’cﬁ(metlcm agonists
art to. be useful for, en

and antggclglgsﬁs 3)&%25 ﬂ’d&fﬁs r%ﬂ?%ﬁ?lf”ﬁﬁl %n?lraé%&gpﬂldts r@gﬁiopgrldmes and
the likedswhrage adinarslam| siégbachital, wildrdimid; &lpram&m CHnigrigtyline, amobarbital,

amoxap:{ﬁétj %tgﬁéﬁ?ag} il, gé’gf' gé GD%H{ anX| O| iam@ntbr&éyoqgrgt B\? %‘Oplon

nzodl azepl
buspnoba,rtlmtaharlataésbutalynalompmmbmha,scapmca@onlomlschlﬁaﬂr bezame chloral

hydratesﬂ%l&g%%@&adé NESHErdtfine Tokde ﬁ(%yrﬁﬁ)ﬁe, AHzepa ate, 8loaeéhate

ant’agonri'sts, hista oni’sts |
clozapipg, §pa¢ﬁeﬁ@nke/pa%neagr§nd@tmamm¢p éff)@llﬁm@ Z4Pave ﬂsféﬂoralphenazone

dlvalpr@é?ko Gip‘h%ﬁh driﬂlﬂﬂz@&wblrﬂ ENED-28M0 ) reph{/zﬁﬁ@llﬂh lds#@68m, eszopiclone,

ag nd_15 ant ggoni sts, at one
cthchlofggof elomilefie ngpis flTiireAga Do Ryl oXGBES Pgorctine,
fosazepafno gatadadal, gluagbmndt <Shalaapphmaiydgexyzsie sibutamoren, imipramine, indiplon,

.y NARVAe o) . n

hthlum {aze ni ’Fs)l%g r| azo gp}/éé@?h@%&g#gb q{/@i qu?m medﬁqualone
melatoras, me@qbamﬂah mpepad baoisde, athdqualsine ninpthyiprylang mideflugrnidazolam,
modaﬁﬁ‘i‘fnx{eﬁzgﬁé/ﬂé W}DW% hidhte, ni B %@nrlﬁfyﬁﬁg‘%ﬂaﬁéﬂam

ben azeg enzoct am n Broti zol am
paraldebwr a@roesﬁme peripharbite, pmﬁpgt?apﬁpbarazmup%ﬁnslze%q, phenobarbital,

prazep&@ﬁfr@lﬂ@ﬂh@hh@,, r§§cﬂ’dr lpii’(ﬁrlp@/ﬁhEQﬁlla@d‘p’ain riﬁﬁél&foﬁl rdd&fzépdﬁﬁmoletamde

secobar@pglﬂ ﬁyhﬁﬁffﬁ h%m@élgpfi,dlé&féoj?gr %pﬁ%om zhxo FB%I%? Hg\lggl?lné, tracazolate,

tranylcypromaine teazodomng neqgraiam ayapi e pamtardtds; pickfosdrifluoperazine,

tnmetoglﬁé Cthﬁﬂ@llgmér?né %@ﬂg}g&% q;eﬁﬂlf% %@%@%ﬁoﬁaﬁeﬁ%\é g&e@&gﬁé 'zolpidem,

and salééhqmﬂ and ccéslzmm@lsdh@reof andhihielikeyorghe cwpw@a@féhe present
1nvent1(15rieﬁll‘a§J @g’adrfnhrﬂﬂblteﬁé}ﬂ %&%%ctfdn%ﬁ? fRa% of k)h%%@fﬂeﬂﬁ)ds such as with light
[ uoxeti ne, osazep gaboxadol, gl ut€thi m de
therapngel;pfggg}ﬁtuﬁy He%kyzi ne, i but anmor en, imipranine,
indiplon, 25 lithium | orazgpam I or met azepam
LY-156735, maprotiline, MDL-100907, mecl oqual one,
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mel at oni n, nephobarbi tal, neprobamate, nethaqual one,

nmet hypryl on, mdaflur, mdazolam nodafinil
wombazesgne, NGD-2- 73, nisobamate, nitrazepampCT/us2008/006563

nortriptyline, oxazepam paral dehyde, paroxetine,

pent obarbital, perlapine, perphenazine, phenel zine,

phenobarbital, prazepam pronethazine, propofol,

protriptyline, quazepam ranelteon, reclazepam

r ol et g ifner3th RAGRORAT fhe Lsab; ectsc%fﬂproﬁhd R b%lélﬂ{ﬂé}l'e‘arlﬁ combination
AK- 375, tenazepan] thiorjdazin gl

with othqr&ealpep%d%w ich ARG HInG A ATt the %@z@&bﬁtréede $sRaEpsey gfn the same

pharmabétﬁ&h%ﬁpdsftidﬁ@hﬂﬂl‘ude but bieclopliafitedtts mkmmhaﬁzm including (i)
met o trin (fﬂ enl a

PPARyfgiagB{ua sa%lgﬁ &c&léﬁzeonee%}rgﬂlt&é(me eréai}a%o&et lgaglltazone
(MCC-s5%0r pxoghtaamé mnghtmanmpnegltthmxepﬁﬂarﬂ;n&&[m@%B Kel.Xe)921; 5-BTZD),

GW- ozb'? L GOTBEAT, gné?fu} 9605%6 tthe 1ﬂk@¥ %{ﬁﬁ 'b?@se s ?&ﬁl as.metformin and

on| uné
phenfomnh@d snsybc ler insulin nhmengsmsucfeas higler by Oafn@amd,u@saﬂm detemir,

insulin ﬁE}BrHU n&dliP arén"t)e'3 indig Qgﬁlﬁéﬂeﬁl%nm{e%amélg%ﬁ §3s!Po msuhn

YA e e N A e —

chlorprépinide.Ciibihéke! Hlibeniclami@éd;idhipizidy] Igly‘[duﬁﬂé‘fgﬂn@e@@d @ﬂlelaylde

t | 1L
slpent it 1pdts SR IrBR PReePides o CORRER b, B % phERidiRg gohivicor,
such as(acarbost%l%ﬁposam a:gunglsbcse,samghm,e agiglimbomghbdse; gradimicin-Q;

salbostﬂo%@l@%é%‘ vl 9 |6'3§ APIIET3, gﬁlgla'nH‘M@ReM hﬁ@ﬂ’ie 1z gfﬂ%hélesterol

azone rasiglitazane;
lowering aigents Ruchgql_(n) m@ggqse 1ghlgrrg@)(ator\@§‘§aggoryavastatm fluvastatin,

lovastaﬂﬂﬁp}m%ﬂm ﬁ\'f'lﬁtalﬁx ﬁﬁ,g{?—’a]st?atmaﬁﬂw‘éﬂﬁtlﬁ'dﬁﬁ)othe@'sta'tl}ls) (ii) bile acid

absorbePy AR DA oSk B, boptne A Ao sivatives o
Cross- hﬁk)adade&lﬁ‘ad ColBstd®; LM ®, andithe like r(ub hﬁ:bﬁ@yl alldohvl, inicotinic acid

ora salﬂ\‘IhFrregf ZH ) g&%ﬁv&oré&ggtﬁéfﬁ%gﬁgrs o %?_;S its ant%noﬁbrlc acid derivatives
(gemfitrozik gldfibratofieng fibratecindibentafibrat@p IwN}@)bﬁo@s:g’f cholesterol absorption
such as% bPavd Y rtﬁf’assno%gi%‘l Qt%roqgﬁke%lﬁgﬂﬂcﬁ Gs Iléﬁ)emde and azetldmones such as
I abi nes enc

orpro

ezetlmlgq: yind rt]pcd e, gnq (-p@pjl deé)ho@sqegql@gylgénsfer@pq @gﬁ@ S)énhlbltors such as
avasimibe] £dl xﬂ&ﬁﬁml% '($Pérﬁf1bﬂﬁant§ Quek aﬁbl%%uccﬂ n@x)t \Q{aﬂuh PYafl@ (vii)

thyroméxac?tlfga,sg%n gii I a%q%ﬂs:sgglé: aégxpépflprélfee exma& fagemmproﬁbrate, clofibrate,
etofibratg dendiibsse, 4ndadmfibeozil, @nhd odwrel Abst atidmleriCiBreg Isuth as Atromid®,

Lopld% ’lzrédtogéofmdvgg\}\%ﬁ annéds%%@lﬂg agéi%t%%s d@%ﬁ?gmw(%§7/3%§?9 by Glaxo;

(g) PP ARStagomists (PR AR todd sg¢ristersugk asimuraglitazay and the gpmpounds disclosed
in US 64 146051 &id {7) amtRob& Ytz%géﬁtb r&uc}%@("l }M%nﬁbﬂ@s%tc?été%'bgues growth

fosUvast at si nva er statins)
hormongjsggretagpgre rggg)équgysmms&qﬁgc as NIN7Q3 hexarelm MK-0677, SM-

1306865 0PL423t 301 aN1692,4200ARBL. 11691255 423 biattia iyrosiat kkibsphatase-1B (PTP-1B)

mh1b1t0|?§ é?]) (Taa&ﬁl%?ﬂ?ﬁ reé"egt(% l%ﬁﬁc'i%{ st efg %ﬁﬁh{% C%ﬂ Iee?écﬂtﬁl( {r)tagomsts or
inverse Agoikts jsuch ac tichonabara (Saloffi S}hﬂ'(esmfo,) 1@MT 251 and SR-14778 and SR
1716H SR ShRLEREL S STa (SH69) 2 SEMITESIBITH B ppesi
serotoncngmagemsa;@han@erﬂbm@amebdmfg)ffurqmm)e plpﬁmmm, gn@slbutramme &)

B3- adre%{%g@%sf%@%lg?%§9€1§%&D98¢7/wg{;&796S gﬁﬁﬁlmﬁa%%l&é)ia -316,243, SB
18790, BT B o o s, Nk 96T L SR JS T A o Th S

(acyl CoA: chol esterol acyl t.rzansferase (ACAT))

i nhibitors such as avasi m be, and nelinam de, (V)
anti - oxi dants, such as probucol, (vi) vitamn E, and
(vii) thyromnetics; (f) PPARa agonists such as

becl ofi brate, benzafibrate, ciprofibrate, clofibrate,
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etofibrate, fenofibrate, and genfibrozil; and other
fibric acid derivatives, such as Atromd(r), 25

womps/ts)s and Tricor(r), and the like, and PPARAE/US2008/006563
agoni sts as described in WD 97/ 36579 by d axo; (Q)
PPARS agoni sts; (h) PPAR a/S agoni sts, such as
mur agl i tazar, and the conpounds disclosed in US
6,414,002; and (i) anti-obesity agents, such as (1)

Trecadi@d PeRe AT TTNBESR SN €9 RA@Y PEiforedicQiabe inAif¥8) Guch as orlistat

¢ret ago re onlsts/an i sts, such as
OE R T A R T T
diethylkm 681 Bfetd Dhosphatd; (Durdpep tldie?Yl pAtagenists] suchas BEBP3226, J-115814,

o0 BREEY 5780, 0,87t B o001l vSSAOARRDAL o

GW-560h804,0BWs5248BHA, GV 18568 B.0BWs 5481 18X FRA2693 S ERANG62,

| 7
ras2 sty Rk sk o8y T 3 R s,
120819@sarglsHeiy - 5%3@} gxelapm)-ccmqgntraémggxpfryones cHy ﬁ@eg’gqg antagomsts (10)
melam@g&%ﬁtratﬁgqtbrﬁ%né @GE&ePfdi“@M@ﬂI@)e&iﬁ@g&ﬁsw SHAN&, T-226296 (Takeda);

hent er m ne i ram ne adr enor ec
(1) meﬁ rcgpeentratig horn Rséd?%m@@éﬁ%&?%ﬂ 8H§2‘$8%‘é§§a§1% orexin
receptoﬁb,nta déhistd IuctSls SB-3348FRA,, afdRthosy 3idélosdd inYatem8 publications herein;

(3 soSY5 R5RRs R GRS RERE B R ol Y

melanobitihdgodiRs58th aAMdl &jotpakc(lénother Mcﬁaéaelammobtm $receptor) agonists,

e AP L 0T 5 T A Ot . 1.
141, andPdt- h‘i/(Hﬁlﬁﬁél)il 01\6)351;” %?ﬁ%lﬁﬂ‘ﬁat(y) SHA2G éi?f%%ﬁtr?‘if@ op2C) agonists,
such asEV RO IDHCA 3 US hwasy B 1B63 226,069, (181 ?ﬁ&xﬁn anBlBAsB304) CCK

agomstar(?ﬁk;%&}%s%é%mto gﬂ@%ﬂ%g%g%g@ SRR Of P17, IMv-180,

A-7137MASBIH28 hxd SQMSH&IIMOWHQ&IeaERgMﬁGQe agonists; (23) histamine

e T W T W T T

hioperamada 3-(1He mndemlfdayh)prgpyidﬂ 1bpentengt)eprbasmade tehybenpropit,
1odoph9r§>tr€pgp nx'nﬁ%%ﬂ_f&& %T2m| (@faﬂ:cﬁp Qﬁ@ @t [336 l'mgngéﬁ%mﬁﬂ)ﬂropanol]

ant agoni st s,

carbamptPa 8- XY Pl ATy rcRa] AR ARTS (oF Rl »26) PDE

(phospm&ﬁ&&:r@ge) {(MiBiIR), sagom &&é;ﬂﬂﬂﬂ@o ¢ritbsifyl(ide) zaprigast, Rildéhafil,
receptor an

amrinopg, JUTHIONg. qlfp %{ﬁn Ig%:rgwgﬁc g%{f %bcﬁgllq?g (éfi)nphos oa;gesterase 3B (PDE3B)
1nh1b1t(3gr(|8))NE r(nmepmépﬂnma) dandpottankibiorshswch afslG]WﬁQtOﬁﬁ@, despiramine,

talsuprzﬁ@ AR gr{olmrl?eg]lsJ 0 ({??Eérlr glﬁ o{lz%%tof %Iéllt}i%(_)[rgﬁg a(?ﬁ H\}E anluding recombinant
human (epindRECeOBi Hoffmand et ashy) agbnw@nbmantsmeﬂhlcmyl ornasboys (Amgen);
(31) le;(tl &QQZA esl\gﬂ‘ BREA, (b@&@e%r&gff&:’ stdYBh M(g%hlsts%l:ﬁgﬁ A3Phe6, beta-

|
Alal 1, B3 1B Dt Pasb P SO bylmede. Apioss compounds

disclosdPineph Si:ii 2@@9{3@5 8@@@7251)5(33W’ﬁ‘1€©3ary&ehﬁﬁfnph(clﬁ}ctors) such

o 1§ SRR SHABR SR S5 S30eSHAS 17020, e

PD 149184 ?Hﬂzer)l I(/M) QISTUF deAvativds,SuchhasdakheaRetgSRIaH1 BS5) (chzl)aamme
reuptak% ?ﬂlﬁ bﬁc?rg rs%@h gs Elﬁpﬁﬁﬁw@g@l{f@ﬂ? (&%%ﬂéﬁﬁ%gr Qegﬁ‘-)l% or 3 actlvators

dul
such aSrpél(s@ptcmmcs 4([!6@) a(ﬁi6a7g8ntﬁ drorf &8 Setetrgmathyl-2; na@th@hmé@ 1-

propen{lﬂ%ﬂ%l@%ﬁ TT'?J’I](BI)"EG'U%Q%R! (ﬁ)%h?r@fﬂmﬂnone B agonists, such as KB-

ca
2611 (ResSBIRMOT AR (AR s s ot arts ik e Gyrulepipyand C75; (39)
0-[3-(1H i m dazol -4-yl ) propasel ] - carbamates; (25)
(3-hydroxy steroi d dehydrogenase-1 i nhi bitors
((3-HSD-1); 26) PDE
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(phosphodi esterase) inhibitors, such as theophylline,
pentoxifylline, zaprinast, sildenafil, anrinone,

wotobg/iaeke, cilostam de, rolipram and cil om lpgaiys208/006563
phosphodi est erase-3B (PDE3B) inhibitors; (28) NE
(norepi nephrine) transport inhibitors, such as GW
320659, despiram ne, 25 tal supram and nom fensi ne;
(29) ghrelin receptor antagonists; (30) |eptin,

DGATI (kﬁb 1p&r61%9n%§1@mse1 Mtdrﬁmo)m(}m@(aﬂaeylgﬁ%fdmn

B o S R TN

glucocdrﬁ&ﬁ@faﬁfa SMbttsy@B) 3yl agwogent sushlaholesylldsurbhe @isvddsad in del Mar-

. B0 IR B s ORI A N B

inhibitdrs, sRelpas 1s&eucm20ﬁ&o&udgie 84183 pyar©Lidins) NvmypmmAsz MK-431,

P93/01("§IL h35 Y %82}2'59?@ @?9%611%@%%?@4 ras g@' %1%?327713444 (46)
dlcarbowkawrmp@@r ipmbitorsp6y) shisese tmysnwgeIeahlpmrsZ@@ phosphyte

transpofteH fihfbfiots/ "(’49)\4‘@?13;‘?(&(96 QG?%F?%%%@%I{SF@QWQSI%%?Z‘ 9?5131max®) and
(50) pepithy TBCBSY §besie Y praes Reriyativss. 35d HagtienfoupEpeBIM-

4307305 BIM- asom(@lmvsk aviad et 4-, Dig. Dis. Sci. 44(3) 643-48 (1999)); (51)

Neurop%lgté(#y% @PQ&? 8 8}})]6% jrigogﬁsj%f%c £P§3 ? ?ty tLrLYIkZSZS {}?RJ‘P@' 24-36,
TASP-¥cardt cy@tmzsvmfm amasﬂn&]((zsd@mpm& (SBN¢urapekiBe 35t (NPY4)

agonlstg %a@@ﬁa@é&%@nde Q%g) {1: hg ?hgéoxﬂgﬂs dudy f@?gb\}\b(ﬂ)

enin_an (39
cycloowems1271911@“9@1%152@eterle@ebe@leceeh:rxal(i@ﬁoaéy pgTegeibpjumiracoxib,

BMS380Y0 Hirddsi 8 bASEE SR, IABTI3t 05502 ArfOGWXBB381, and pharmaceutically

accepta&&%ﬁ%/g-%é%%e {S&NCBQ%BB'{%?LZN@? ﬁrhfléﬂr}{?%? |§1}c a&é?)lg%g'%% J-115814,

BIBO :gloucmcssﬂsm@Pammmgﬁssnm:nss)a@pimmuamm suchusmalmefene

(Revexaﬁ) 9 “&f?‘é‘l‘%xfn% tl{fg‘ge%rnc? o%(%gg %%g eg(% %35_7[ 1r isf‘ll N%ta gx%iroxy
steroid pelmdr@seseNyp@P) intbi®r swih asiB\GF 249&, VT §§3 s(éB)s@rmmeex (59)

ampheé’\l}% A ?&O)(th%nfta\‘rﬂhé Elg%é'snrzﬁlllét%ﬁlﬁ‘ &dﬂy ghé@ﬂ@égtgrmo 2l FE633 clobenzorex;

(64) cqungoqééz slominprexp(bpy clogepmingu(64nayclexedyine; {63 dextrogmphgramine;
(69) dlﬁﬂeﬁ{éﬂﬂﬁtﬁdlﬁé (voﬁmkvtmﬂﬁrﬁ he(tzﬁiianeg(mmutrﬁmmmmmsorex (73)

T e R S A

levamfétdmnerr38) Agvophasetbpefaid) (158 ptelfdmreﬁx’ (8(9Yi(et8m&),rarpem (8B

methanﬁ&%ﬁhgg?m ﬁ%%e}@&zﬁé%ﬁ{l §L(§3)[§ i%@%‘t(§4%gdﬁﬁen%lzme,l&5)
phenmeizine (63 picslosex £87) phy@pharny sl)andm&@rw@qgml@re Y2
( NPY2)y, ﬁﬁ&ﬁ@@ﬁb(ﬁﬁﬂ%ﬁgl& sﬁ%‘ét‘t dﬂlﬁl\ﬁ%uﬁé md) R&@iplbyed in combination
[Leu( 25°31)] NBY
with awgr p(eggz;r@ o7 anfi- _a[qcﬁgfzge@ %ﬂdIQQEOTSB‘}‘eHNP‘P revgtgl}e inhibitors
(includMgué®iagPirhigie tidyclitPXH secagdny amtesticyclizs), pelegiveaketatonin reuptake

NN GO R R T e T

oxidasec@ IbAs)j serotonindmdorordsirenmdine copiaike inhihitora BNRibs), caricotropin

releasugﬁgkéggq&’) éﬂé&%‘f‘lgs)rﬂﬁgtcgctrtexf%%?or ggﬁgtgb@&apﬁnp receptor
antagonisteratyrfical @BEdeRressantre p@m@élasrpplpwﬁﬁ arAZQDISHI ftantaggaists,

espe01afl71c§> SQLIJﬁgg?agﬁal aébﬁéggéid corﬁ& %I‘ﬂagsigntféigﬁlﬁz%l; ) aélltjagr?msts Specific

sgens (B8]t ARFDDES LTSI HEXSRLIATEREIRGRY TR ARG amoxapine,
nal trexone; (57) 11(3 HSD-12611-beta hydroxy steroid
dehydr ogenase type 1) inhibitor such as BVT 3498, BVT
2733; (58) am norex; (59)
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20 anphechl oral; (60) anphetam ne; (61) benzphetam ne;
(62) chl orphenterm ne; (63) clobenzorex; (64)
woclood/ogres, (65) clomi norex; (66) clorterm ne; H@/AS2008/006563
cycl exedrine; (68) dextroanphetam ne; (69)
di phenet hoxi di ne, (70) N ethyl anphetam ne; (71)
fenbutrazate; (72) fenisorex; (73) fenproporex; (74)
fludorex; (75) flum norex; (76)
de51pra]c"an'1'iéc &Haék‘&ﬁﬁ@%éﬁﬂ%f%ﬁﬁd&epro&%@lmel ﬁM@lEfti%E Affhv¥kamine paroxetine and

sertraluixég%ﬁp ﬁ?( ?é]%g?e glf%ﬂ%ﬁp&%%?é{lg lln?,gggclobemlde venlafaxine;

aprepltzﬁﬁf bﬁ@ﬁﬂhﬁﬂﬂm mefazO&8che, fresidonexnd (Behazine; alprazolam,

chlordx% ?x1’g ,f:lr e pan: #?oréﬁag{ggglfmgzo%ﬁ}z bg%@:n,)lﬂgg%%é%&epam and
prazepaniiiod pinei, ﬂemhexanu b¢paine (andrmapldonmynd)pharmbmysdlly acceptable salts
fcorrbl nation wth an anti-depressant or anti-anxiety

agent, including norepinephrine reuptake inhibitors

(i ncl delpmfhereambogimentnihasubjectopoirosnd aay bsesmmleadyin combination

with anlﬂnmhlliié?l%rge'rrgx dt%ﬂ:ta -RB1eBRE iMBhiRRS Paith AL sE@EBRIAIRIbYBrs; growth

0 ne OXI nhi bj t ors
homorxem@egagogweév@ﬁgmgmén v@ﬂlwnsf St FRaucss ihibitors;
NSAID{sRh&Ading iB&rofe@NVifanaings:; mﬁfiaﬁiﬁdilablnfibodles; [OBd @eceptor antagonists or

CB-1 ooy R g o aan b iclos o Do s ERY up s Nty 1-D-

aspartareeDIMRAN revefitor antegcbmsts sach agoementine; ahyhnastdrase inhibitors such as

galantaﬁﬂﬁé rlqgﬁg?ﬁ:iﬁ@%ﬁe %{flf# g&ﬁ%g%ﬁ'?thrt rﬂﬁh@s&g@g@§%ﬁéh as
lbutam%rsmlgefamom Wewi%t&a%@ FEPOTOrn: Hesig Aggts; AMPA agonists;
PDE IVShibifors; G¥BAgeinterse Bgdnidls lor aambhalptnycbtinieagomsts

o aF ARDUDCE OB oHE T4 OB B DRSO i combination

with sedﬁ&e@,ﬂ@@h@t@cs ﬂiﬁﬁbl@tlbd langpsytleatics) aﬁiﬁylhxle@/ ageflts, cyclopyrrolones,
rot.rl

midan P et Ay RS o GhBIZ, By PR RERY s p Aloniss
melatorzemgic sgéregitenmediazepinesbamitieates; éMTaE amagemstsazp*rdetpc {ikertsuch as:

admazd?éi‘ﬁrﬁwbgﬁmai fd?ﬁﬁ{ fab%z%mlﬂ Iﬂ‘tgl?r?eogﬁgﬁaﬂﬂ?l amoxapine,

oxazl ne; epo dnazepam
bentazepame benzegiaméne, @r@@b@mbunmmbamrlqnér @ttéfp?amta ORH2 ﬁalmﬁapurlde

carbocl8fdl o'ﬁl&ﬁlﬂ?e%ﬁé%hh#ﬁﬂiyﬂ% chfolrﬁatdi)@xm; chRﬁ’prﬁﬁﬂ% al¥fazepam,

copeibdi e S 1o BOE Chome oo SRRk S, dlcepam,
dlchlorﬂpherhEOI&l;rﬂivaMﬁdex rallpmnbydhahlrrandom:pirb estazolal ethehloeaynsl,
etomldaﬁgefn am, %}u%ltra% V\ﬁah% aleﬁainﬁta]}nbhh%)? 199%x§§1% g(t)s%%

RN D ors, AT SELTET: agdgues; ré
glutethlgrldmhaldzgpmdvdrdmﬁomlp@dum dzth:lunn mrbqu@ms lormtazepam
maprotfﬂ%@‘l lgoﬁo%&%x%Bhﬁ%t&QH% obarbital, 36 ﬁma"t‘@%etﬁéﬁﬂaﬁin@ midaflur,

recepto ant ag Onl S or
mldazoia@béysf@pdww evsgbaragemlg%epa@nwr&ml% %ama@s paraldehyde

paroxet‘i’&x)zS@Mﬁi)drBi@alaﬁ@laﬁairfeaﬁ&bﬁena%ﬁeﬁﬁh‘xﬁlelzﬂre phdvbhatiel, phyeam,

tor oni sts, such mant i n
prometfazipe, RO RTINS AH-EPLcie ecbAghlrasiogfipscoobarbital
sertralifid, ya@yxbtlgne,nemazbpamp diodidazardtracazolates tragyloygrhmiaorenoazodone,

triazolaRy, ‘flreﬁg%glo grlrlc%gan%ldg hm@ﬁ)fo% B’%lﬁﬁgfa?[he {rHH{tgHBE e[ﬁmlﬂrarr{me uldazepam,

nt ne ant a
venlafame,azaégdm, laazea@m Ropidem, andislts dweseof,@mgmmmwrpgéthereof and the

like, or@%’ﬂgfé&corﬁﬁo&ﬁ%ﬁnﬁé adthinfdrBd f &Qﬁﬁﬁcﬁbﬁ wdmthe%@é H€hhysical
nment JeCt conp ound enp oye rn
Inﬂhm%éﬂﬁlﬁﬁWF@thMP@ﬁP%@UQvaﬁﬂS“H&%ﬁﬁmrcs anxi ol yti cs,

anti psychotics, antianxiety2agents, cyclopyrrol ones,

thereo
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I m dazopyri di nes, pyrazol opyri m di nes, m nor

tranquilizers, nelatonin agonists and antagoni sts,
wombgi©OBRr gi ¢ agents, benzodi azepi nes, bar bi t YETER008/006563

5HT-2 antagoni sts, and the |i ke, such as: 20

adi nazol am al |l obarbital, alonimd, alprazolam

am triptyline, anpbarbital, anpxapine, bentazepam

benzoct am ne, brotizolam bupropion, busprione,

but abay BiJtRdrentBdddthBid e su&@%oh%und i k?)@‘éhﬂil&led in combination

chl oral  betaine, chloral hydrate, chlordlaze Q

with leyqdgpp pvithoRwitheytaselestypexiracerben! idaensoxylasg ﬂ@%gﬁ%& guch as
carbxdo@h of Bér’ﬁ@ﬁaﬁndey |aﬁﬁéﬂ61fﬂ1@rg1€s)l§ﬁfsl&lEﬁ]@@mlddﬁ@pﬁbmm its hydrochloride or

actate 40 R R TR ) Qg TieD) s P, COEARIP O RGrer s

entacapehe, M Qai-B, m]ﬁlbnoﬂsamtxdxhdmtst A22 agenysirkel recepra@atagonists, cholmerglc
agomst% %E&Q&Hr %xlntgggﬁ%tk rb%rolt&ﬁﬁ P& %%ntﬁg(%rﬁgtgtaﬂd Hz)ﬁja?nme receptor
agonisth swchzs plamferhaly hr@m_cenpam, fenﬁé@nnam liswrade, m&ﬂg@qaalmr@hde and
pramlpé'SﬁJlélt HWlﬂ be EF&IE&Q@'thQtQhe dWlH@ apcHi & mefﬁeﬁﬁq}a’@f&ﬁ%f a

m nerazodone,

phamaﬁ?thaaéawtahbr&a}t &rwﬁrﬁ@e %J%E@Bbga{dsfﬁ%m&@%i‘wfaeocrlptme mesylate,

fenoldo@althﬁi@styldﬁ@ naRelidb agdickAlbride end pergolede mesytenBisuride and
hen barbl taI azepam 30 pronethazine,

Pramlp%fgﬁfﬁ‘iﬂ %?121”?? Y\A 19 ”qﬁff&?épam recl azepam

rol et émmuiﬂherseadmkianmtt thie subjsetrdomgiouné may ipereodl gyed, in combination
with ac%t%gﬁéfagﬁgl aléﬁlkr%l %@ﬁﬂ&gl B{(ﬁﬁ%&lﬂﬂé e(?%erlden chlo romazme

chlorproﬂm@@@mmmet dnaé¢m§enql¢¢m @p\ehwm, hetl@p biﬁ:\méiopa

levodopd With BERRIDRle, 1tk 8@G 5 carﬁ%bﬁflﬁiﬁhﬂ@ lo%@nfép hi¥Qeridazine,
zol azepam . zol p| dem and s(? tsrﬂi_) er eof
molindglgnginsxpgadide. Qlavrapyie; Pergaliqege F‘P@émeoPmi!cl‘?édes@?Eﬂ"é‘BFXOle
risperidof&RAlIfidd]Betraben i, Ittlllﬁdx?pl@aiudy] thivtidariat, thivthikérte dirhﬁﬂuoperazine.
use o

hysi cal h Li ..
or et BiRB o, (B EeieonliBut bty s SHpy YA R Rmbination
with a de@TpduUBa sl 08 Ghetothiazmeothiranthehe dicterortyclic Hibeszdzppiot,

butyrop((flgf@%uaghmlﬁlhgltp@id eefhd' iRdSORPLIRRE 8fhe W\P&l&ﬁkié 4309 Rtable

sel ectl ve extracer
examplgebplsogipiagines intuds ¢hderpsemearing mesaridazingy thigridazine, acetophenazine,

flupherlASiAg eﬁe@ﬂleﬂ@ime and trﬁhﬁpbﬁ@fm@' Chitanle szﬁﬁpl@é Bethici@Rthenes include
sits roc actaesat)

ption and
chlorprbPiros Gih e Brent s ATEREIY Ol AlPoRhr st Sgenie. AnHample ofa
butyrophehérei ik ﬁﬁl@pﬁtﬁdﬁ A é:'xaﬁﬂbﬂea@faqjdlpbenym@\yl&penblrblls pinsgzide. An

ant.i oxi dant s deno |
examplg ﬁgf‘ Hgff)gong 1$ glg 1nfi§1 Qk%in%%@ eegy : geglﬁ %ggfg]l ?(%)ga’pme sulpiride and
risperidoee.oftovillberapprepiated taaatt thg osirsteptio agendophen needrin celprbmatlon with

thesub;?ﬁ%ﬂin% ﬁncﬂﬁﬁg ﬁrfﬂg%ﬁﬁ @Egr%{;ﬁgﬁ aﬂaﬁ 'a&% tafb?er‘s%lltd%?%%mple

per g pexo e, It
chlorprwazmbéy%rs phlen demessorisiezing brsylatsp Ziggonidsechieridepe

acetopﬂeﬁailﬁ@mfalébf@ ﬁﬁplﬁenﬁfﬁﬂé 'H?@x%b'ﬁlbﬁﬂé |ﬂhr91€€§ﬁ@1'hél leh&hsa] flupHeQszine

decano?.}g,s gerazx&%)h«g’g%l'ﬂa%g m de E@glrglsﬁ?a&%pendol decanoate,
loxapinkgdedinit amd dlellﬁdtdqerhyldgmdhldﬂiem;mhehamd, ichlorprdehizeng, clozapine,

haloperri)c{o r&&% f?ie ag{ij $is néé}m{: ate &)%rgrg u@eJ‘ﬂlrla r?cgl Laif I%Erm In

errpl oy@dnother@mmdnacmothe subneei C@@mocp maiqermployed in combination
with ana%z{%ﬁg%ﬁrﬁgbnt sgap@aﬁﬁﬁ{orexbﬁ &hildthi, Qﬁnlphahﬂ%é g@ﬁhphetamme

nmazi ne or ro h] xene, ozapl ne, di azepam
chlorplxeewwa@p%lﬁberfzm%h@lﬁﬁf%ec orﬁalpﬁfﬁeﬂoasmme%lféﬁ ingj 5
| evodopa with benserazi de, _hbgvodopa w th carbi dopa,
lisuride, |oxapine, nesoridazine,
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nol i ndol one, naxagol i de, ol anzapi ne, pergolide,

per phenazi ne, pinozide, pram pexole, risperidone,
wostbgigrsde, tetrabenazine, trihexyphenidyl,  pCT/US2008/006563

t hi ori dazi ne, thiothixene or trifluoperazine. In

anot her enbodi nent, the subject conpound may be

enpl oyed in conbination wth a conpound fromthe

phenot hi azi ne, thi oxanthene, heterocyclic

dexfenfiirRaE agfd%‘oaﬁl heé@Qmit VARNSORIdE, diphemethoxidine, N-ethylamphetamine,
exenqp.nen peri dine and Pnﬁolgne Iaggés of yiamp

fenbutrqg@{} fﬂn&gfqn@ng,gtémsoregufepa@pgrexe wipspedlygpinorex,

furﬁlrylﬁféﬂfy%xg‘;blﬂidrﬁhﬁé wﬁhfwhﬁmﬁhllwdyhemp@m msaamdbrj ardfasorex,
ori dazi ceto hena

z
metamflﬁ@ﬁﬁﬂ@w? hahpRciam ey P%Bﬁ%ﬁggél?*ﬁg“n PORIOET PB%%*FE%Z*B‘%
phenmehhzmx,agﬁeh&hﬁmel, pbdnyttﬁopanblamme qfi¢ilorenendasibutramine; selective
serotomfgllhrlsg t gﬂ%mﬁgSﬁﬁ@ alcg%eggtegsgxtpﬁ ?léeﬁcgéﬁﬁ/?iltlbg‘s including
chlorphhtabtmpxec,l d@ﬂoremnl@&anmeed@fe@mammen&hﬂumlm égilagexand
mbutraxhi?nepé aceﬁﬂﬁ (E’Pmle%af?sf th@feok N d ol one is
one er neur ol

eptic agents include
I ox aplrh@lotlg,qmemhoida@engﬁae sybjegt spmpgped may emplqygd in combination

with an@thﬁ@&fgoﬁﬂs@Ch Iﬁ;b'tﬁ(tygérth@e ﬁﬂ%lwreﬁfch @s ag ﬂﬂﬁﬁtcwhﬁf 3-ligsaggernnse, a

cycloo gD HIPTR A AES 6T QP Gy A i per pyin ilficor, such as

an interkexikinp] inhibitdn) o1 WMIDaA zntagohiytl ao dthibitardd nitne aidedaznnehibitor of the
synthesg %¥ntﬁ% %‘x;fqt hj ﬁgﬁ gf%?élﬁﬁ aggﬁ%ﬂgﬁrﬁlllﬁ&é'da%e?ﬁa&eg Egﬁgfzﬁgzs'uﬁﬁressmg
antiinflanmeateay egent,| gpmme neth a:ac@miwad sugheas qcpiamlu@ﬁ@na&spﬁe, codiene,

fentanyhmgx?&t@h QBﬁgrﬁethﬁahoﬁé?bl’éﬁa@emBﬂﬁr%c Bhﬁbké’fﬁ hBdceRg/pifticam, a

noate Oxa I Ne succl.nate li
steroidah geftgiow shfeaiany pavH SRR IFHERP. apd gl‘dq%t ot %‘ﬁgy, the subject compound
may be @hl@irﬂﬁblféﬂ ,w1tlh:iib&1ﬂ@élhdi@f, a ﬂlbltdmatdﬂ guéingk daiffejrel alHReantgenist,
N a.non- a t

smethu‘e%m%uﬁéqﬂm of H’@ggfﬁﬁl% élp’ f@ékﬂﬁoﬁﬂ&“’ﬁ’& St%lg sg::'];bfis Og/heényleﬁhrme
phenylpmm’dnbhatmqrpsewddpheémeanxwymd:tamlmgemhlmphhnaslaahamnex

xylome%%?lhfe El‘o%&ﬂlemmh Sf ATh %so@eéﬁgﬁﬁx} ¥ e)rz(lﬁtutl?silve such as codeine,

erm ne obenzor om nor ex,
hydrocasiiooc,tc@rmmben cyibetapertana er dextrgefyphug e Ayste and a sedating or

non- SC(P{;H'% LISA0a8LHR6563 dexfenfl uram ne dext r oanphet am ne,
)ﬂlpropl on, . di phenet hoxi di ne, t hyl anphet
t

f enbutl g samBOuTids of |ﬂaﬁ%rﬁ§q%m1e%ﬁlﬁfyamé © afHy t%é?’gﬂa@l parenteral
(e.g., inframdSdutar, 1nftﬂapcfﬂ1tbﬁ€aﬂ)<mtrav‘rdmt)ﬁuﬂQNUBttﬁyismrMenjammeor infusion,

e TS, Db RUOPAPERARER] 0. sTPRLI o FBAE B8l o
topical peutgsarf @dm i kteatohinresd magyi bfefonﬁukatednnlgnc athgether in suitable dosage unit
formulaglliagp{:(ﬁ{tgﬂl coggfrgiﬂngf M‘ﬂcﬁﬂﬂaﬁﬁaceﬁh%ll%%éptgﬂg camers adjuvants

ramn ctive serotonin reupt e 1nh

and vehicisRappromRIRHe ﬁmle@umfwémwwl%rlp@éémeéo therf&qalmﬁwf warm-

bloode&iﬂlf%ﬁf}ﬁé‘ﬁ &y Hﬂid’éeratﬁ? |h@fs‘é§ R4itleCHeep BddEs éats, monkeys, etc., the
ur ani ne, ur.ani ne, i cilorex and

compo‘é’idE) e?ﬁ&ﬁmﬁeémoaﬁae ‘Pfﬁgé‘disf' dhh¥gans.cept bl e salts
t her eThe pharamotitival esthpasitions tfor ﬂhla edmirijteationadtiocommipounds of this
lﬂVCDthélg%lﬁY g?nvnpuelnﬁ}sg yresgr?tnglrp &%s'agéq%mlg’ 901'}99 ilﬂl rﬂg& 10k bl%})gred by any of the

enase
methods melltkinown inthesart phphaymaeiasill na:thq;i;gnqjg&e/@g rsg@@eof bringing the active
mgredlér{ﬂ l?rlntg a5 QL iatiSH gﬂtlﬁtﬁe @aﬁﬁé?lvﬂ YRNRRs dnk Bk &!’cess‘%f’y ingredients.

rieukin i suc as an interleukin-1
In generaﬂ»ﬁh%ph@macgﬁwmmt&g@ Aresprepagad by HnKpryy agd infimately bringing
oxide or an inhibitor of theg.synthesis of nitric
oxi de, a non-steroidal antiinflammtory agent, or a
cyt oki ne- suppr essi ng
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antiinflanmmatory agent, for exanple with a conpound
such as acetam nophen, asprin, codiene, 15 fentanyl,
wo hupieEan, i ndonet haci n, ketorol ac, norphi ne,pct/US2008/006563
napr oxen, phenacetin, piroxicam a steroida
anal gesi c, sufentanyl, sunlindac, tenidap, and the
like. Simlarly, the subject conpound may be
adm nistered with a pain reliever; a potentiator such

the acti¥® irfg@ddiGitfro a@%cmloﬂ%ﬂgﬁ’ l’igﬁ'ﬁd carridr B8 h ti'in@l?y"lﬁwd@él WX \eHRHer or both,
or. magnesi um hydr oxi d

econgest
and thepi A BV HAPINE SHESPRPFT SRR {bF dehiiee aforﬁyé B dg pharmaceutical
compoﬁtiyxirﬂfeaﬁﬁw algectej@mlfcbeﬂdn is ifcludedinazahduik suffidient to produce the

desired 1580 iRy bR ERUIOEH SERISPer oBp yer Lhgaginglbe term "composidon'
is intendedi ti mpmpbgsd&r produs cempeiaingthospenifiedangrediapo thesspecified

) . . e
amoung ec)é \&é;lggst Jhy gﬂ?gé\?ﬁ %aﬁglﬁ{eg ft eﬁ)goor%%geggg' i?gm%ﬁglbmatlon of the
SPCCIﬁfp’r @gr@dtentmﬂéhﬁ $R9ﬁlﬁr¢d)an1ﬁbm§dm ni stered by oral,

par entﬁ%ﬁhaceﬁﬁca@ combBilfléﬂiﬁfe‘ﬁH@d forlopd1 AP ﬁfabltb@ 'i)?é}iared according to
i nt.ravenous, I nj ect.

ntracj ster
any mefhod koo, to s s CHuFf %ﬁ%hasﬂ cegficq! tpmaAfionggnd such
composlﬁbk&‘l ahy chht@nﬂroﬁy or ﬁﬂ)‘i@hgent/sa@ld&&id from Qlﬁeaéroup ubsistiggalf sweetening
ni str.ation and

aents?r{ éj 4 ol g et ra erving agent rgalyt he vide .
g c'S‘VPﬁﬂ'i‘ ?ge& SolgHBE geens, WEFSTVIR 28T Eb?'e i SLAGE “tini t
pharmaceutimallpelegargt and rpahatahlmgrepmmxm i Tabldts eamaindlxd active ingredient in
i

i S SRRARPLE RO SRR D for
manufachuregfiiabletsn These prcipieatsmmayrie- fop exangplas ingit dduends. H¢they eplcium
carbon§tl=:I CsBdﬁﬁ’n BdrB6naté, %c‘i@seh@‘ﬂ&ﬁﬁr pr@f)Edt@ or &Jﬂﬁtﬁﬂ ph8Qdste; gﬁhhﬁlatmg and

¥ ? he 30 ¢ und ép ventl% are
disinteGTR G APl o5/ rBBIe FOTH SIS O SN A BB A, for Example
starch, gdﬁﬁhﬁ)ét idaOhSarfdﬂlhbhbtﬁu@Ch@eﬂﬂssﬂor akdmple aiaghbdunenacateidsearic acid or
talc. T@eo gpeés may be Fveg(%orarx?egn ma?’ [%nvgg 'cr:cgaQe(,aAr ¥ Qrgov% %%ﬁr?hggshto%elay
dlsmtegretm»mdgi absbiption amthei gaslrhleteannal cblracmthemyy pmvndermusmsed action
over a loﬁgér%ﬁoa he oRipBPRitiBhs ﬁf 2y n{a?%ls%%' pPtEsentedds ‘ﬁgfdeéétlatm capsules

O assocl at| on wt e carr constl
wherei Hhe ashverpgeedirnt ésmired W%%meéﬁpbd dﬁsentnfog ém@!ﬁ cal¢jum

carbondtb), &fam?ﬁ l}bhi)ﬁ?;fh'atec&magﬁh tdrQB Sofd @lafzifé ggﬁéﬁ&g wherdin ktheOd il ingredient
ntil mat e

/
s mixdo 851568 SubBSCRE [SEeTGRIF REPULP Lrtda, byafin,or live oi,
Aqueowssshiganaion® Bomaintth@adtivgunatedals in admixtura withnexicipidhty suitaile for the

manufa%ﬁJIé g qu{ {)]ﬁsegusg%l C({%tsh 118/%%%&1%%%5 n{a& or W@S‘{eé{ bx su?pendmg the
active lng@dpnammetableml Oid-amrasir emomsionsemay alisg be emjplayed. Dispersible

powders QH® @%me's §u1'teﬂﬁé %?Z)qeﬂapat% FRRURbectiishigeh§iBh bl ®he addition of water

ro tce th desir fect Joly] the process or
prowdec@ﬁ éFtHedﬁg@file&F Headmugturawith A IsneEvipg AT WehiBg@genh suspending agent

and one §1QHB&SprE§eWht1V55 | Bhdrivh€diieall dodnpRIitidnp as ﬁ1e§3r£§eﬁﬁ¢tﬁﬁpounds may be

in the 1535 Rt Sen BhdhigSiabREan 5 or ofeRaEEo fb e Fioby THE BEMPOLRE of the

presentdnventibh ynayralsonsl adatinisyered imathe €armbohauppositooies fdraectal administration.
f t

Fo cnAERL LS AL S0 MBSO Sping

compoyyls of Hisapresenhbyeniiemgay be employaet Abel campornds of tthﬁeprafiqnt invention

may aldo®e forligulméa ybPsdrkinBitébd 9&1 W@Ht Tﬁeaéorﬂ;samasa b ihe preseAinvention
C or noye, a

onposi tions na taln ents
may alsgﬁqe@énealswr%m hEagds by mefgody Knangbtndhs %a
agents, flavoring agents cgboring agents and
preserving agents in.order to provide
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pharmmaceutically el egant and pal at abl e preparati ons.

Tabl ets contain the active ingredient in adm xture
woMob$eiR- t oxi ¢ pharmaceutical ly accept abl e ex¢QTnL0dsi006563

whi ch are suitable for the manufacture of tablets.

These excipients may be for exanple, inert diluents,

such as cal cium 15 carbonate, sodi um carbonate,

| act ose, cal ci um phosphate or sodi um phosphat e;

gr anulsgidApmadds fBr%iréHa?iﬂg Ad éwn;ﬁﬁﬁﬂi §f thﬁﬁhv&ﬁﬁmyr@lllustrated in
corn starch, aci d; |n I ng agents,

the follgwingpichemes and ﬁxaraﬁheat ¢ Startine taetsenla arcmads %Pfdd%% f%gocedures
known @@ tast, orfa@ il wearedl Hereig flfﬁé fdll@nﬁﬁ@ﬂﬂﬁéﬁau@rtseﬂé useddiréln: Me:

Th b d t.h
methyl O el Pt A B R PLAL B Bearls ARCdse I THE:
tetrahydnothiray SOk ADi: d'rethyhaztokimamylatﬂ IBEA: NaN- diisepropglathylamine; DMSO:
dlmethgmhségae gﬁwggfa %ggﬁg@arrﬂgggﬁ%gfg%-&ﬁ 13%(@%&%3&0%9%31
hydroxyheagetnigeele asdrn@r, Bogeterthutyleupearbenyl; lrfy\ttyﬂé'r wiethylaminge POM:

dlchlorbl'ﬂgﬂhﬁﬁé mEJ SchbrdRehant 1 BS ANbdvigd §erl%ﬁ|a'lt51m§iihl PRAL triffdracetic acid;
exa car bonat e

DMF: N%Hpmﬁthﬂforagnﬁ ?,tMagr%ameH\YJ:%% eﬁ?égp ik ehlogide: CDI:
carbonyl HginEdaAd; rt: Ir&rmte&ﬁﬁerﬂ\ﬂutdj HMI® rhlglf péifbrﬁiahcd‘lﬁthd l&hroﬁlﬁitography,

T3P: 1 RGP gt S st thgb bt Bie pRseR io¥ fuufie ag be prepared in

avanﬂa@ﬁﬁwhume mnth exci pients suitable for the 25

manuf S

may Do $ 8 ofies B 0N BrohE AR bORine ol M REISAADR, by
mampql'cwoa of @ub%me@t&au Thesmammﬂam]é may andludes Byt #rgyoplimged éo, reduction,
ox1dat1@rﬂml@%ﬁﬂm B3ERRINS hikd BydrO9Vid ecastiondwRicR Ak &ﬁmﬁthtyel&bﬁ'n to those

or preparation of. an aqueous, sus
skilled autar: Brtofin spmeSRses ¢ heQrdex ol eamyioe gut ﬁ\?éjowﬁawgd%lpﬂ isphemes and
examplaﬂﬂmxj'z de ear\i\ddtb facldtaweles-earcrgo@ or twtvbidw@ma:gﬁéu reaction products. The

followin us)? v1g% tgl f t S rillgveggg Sgléc\%/{t%tfg%ﬁ%%deﬁ%god These

examplengre bléumtwn onlyeinﬂchmldmoabfsccmstru@i amljlmnmbh@ iryqoiégruin any way.

or ol eagenous suspenS|0@)uﬁgg @p%Pounds of the
present invention nmay al's nistered in the form
of suppositories for rectal adm nistration. For

topi cal use, creans, ointnents, jellies, solutions or
suspensi ons, etc., containing the conmpounds of the
present invention may be enpl oyed. The conpounds of
the present invention may also be formulated for
adm ni stered by inhal ation. The conpounds of the
present invention 35 may al so be adm ni stered by a
transdermal patch by nethods known in the art. -30 WO
2008/ 147518 PCT/ US2008/ 006563 Several nethods for
preparing the conpounds of this invention are
illustrated in the foll ow ng Schenes and Exanpl es.
Starting materials are nade according to procedures
known in the art or as illustrated herein. The
foll ow ng abbreviati ons are used herein: M: nethyl;
Et: ethyl; t-Bu: tert-butyl; An aryl; Ph: phenyl; Bn:
benzyl; Ac: acetyl; THF: 5 tetrahydrofuran; DEAD:

di et hyl azodi car boxyl at e; DI PEA:

N, N- di i sopropyl et hyl am ne; DVBSO  di net hyl sul f oxi de;
EDC. N-(3-Di et hyl am nopropyl )-N -ethyl carbodii m de;
HOBT: hydroxybenzotri azol e hydrate; Boc:
tert-butyl oxy carbonyl; Et3N triethylam ne; DCM

di chl or onet hane; DCE: di chl-gnoet hane; BSA: bovi ne
serum al bum n; TFA: trifluoracetic acid; DW:

N, N- di et hyl f ormam de; MIBE: nethyl tert-butyl ether;
SOC12: thionyl chloride; CDI



10 carbonyl diimdazole; rt: roomtenperature; HPLC
hi gh performance |iquid chromatography; T3P:
wolopg/epyisphosphoni ¢ anhydride. The conpounds alcTiis2008/006563
present invention can be prepared in a variety of
fashions. In sone cases the final product may be
further nodified, for exanple, by manipulation of
substituents. These mani pul ati ons nmay include, but are
not limted to, redugdio 15 oxi q:qbon alNyl ation,
, aH@)Wg)dr ol ysy act i ongar
t hose kit | ed e art n_sone ca
(5012 reacti on scheneés Cone
and anpCesHnmay be vawzi ed to fadheRtate the
reactpon or to avoid unwanted reactM@QN&/MﬂQHs
foll owi ng exanpl es are provided so &Gt 4tday i nve t g\H"m THF
m ght be nore full )Mémde stood. These exanpl es
illustrative only an ouhd not bERDW: EtydNd

Ilmkmeilnve |on in ny DA th8AMPL <31
WO 200 475185‘3 : Pt O
Ve k » AcOH/%la ggléH mm%@hHr%{gCnm OH

A2then -3 A-1 50 C, 4 day Li AlH4, THE A-4
DcPhaB 3N Me N OH O N OH DCM t hen 1-~
Eﬁg E(IM;rta| HPLC HNOH F OA-5 A-4 DIAD

DCM rt Pd(@d&@H) ted e, MeBn’ Ol
(9}\,_00~- DCH(BTA—/FI\/E
: - N O NANL< o\(&
F
EDC, HOBT,
Me Et;N, DMF Me
Me,
I\O\/O N OH
| N. O
,N\ 0o \i)\ 7N
NN E NN A8

\ A-9 \_/

6-Methylnicotinic acid methyl ester (A-2)
A solution of 6-methylnicotinic acid (20 g, 146 mmol) in MeOH (300 ml) was
treated with HCI gas until the solvent was saturated. The reaction was capped and stirred for 1.5

h at RT. The mixture was treated again with HCI gas until the solvent was saturated and was

capped and stirred overnight at 22 °C. The solution was concentrated to yield A-2.
Data for A-2: LRMS m/z (M+H): 152.75.

6-Methyl-3-piperidinecarboxylic acid methyl ester (A-3)

A solution of the A-2 (23 g, 152 mmol) in EtOH (200 ml) was treated with 5
mol% platinum oxide (1.728 g, 7.61 mmol) and acetic acid (8.71 ml, 152 mmol). The Parr bottle
was evacuated and backfilled with H (g) three times and stirred under a H; (g) atmosphere (45

psi, recharged 4 times) at 22 °C for 3h. The mixture was filtered though Celite and the filter cake

-32.-
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N, NFNNAS8 ~// A9 6-Mthylnicotinic acid nethyl
ester (A-2) A solution of 6-nethylnicotinic acid (20

woRoodfgsignol ) in MeOH (300 m) was treated wirdr/¥2bos/006563
gas until the solvent was saturated. The reaction was

capped and stirred for 1.5 5 h at RT. The m xture was
treated again with HO gas until the solvent was
saturated and was capped and stirred overnight at 22

was wagzjerclmﬂlzmbﬂw's‘?ﬂe PREE RRE ESHE AR tPyi¥ldgIrédudt vith 4783 .8:1 cis:trans
diasteregmgg fatipt Té‘nbma@ﬂabwﬁ%gﬁw%wthwoaaff MeRnieated with sodium
methox{d®-(32.9%0 183 ﬁﬁhd}m iHeatedfto 506C And stiZddat thlﬁt%m”ﬂmk % dags. The mixture

was coctl%ié)_' 192%22‘%0 n;u%q mﬁ&) ?ﬁ Hg]éff%‘ﬂ‘i E@C?Ber(s %y%&!g# UI‘H-{OXI dj fhe filtrate

was coneentrjted. Thie feaidue lvais tshgpendetsindveQHanediltonet! agairk f Thd rdulting filtrate

J t4i d d
was coﬁgtehtgagg!% gzlg A@_‘f@ I R D’%{ fif'?%_%eﬂW§ %ég@vctﬁ% 158.9.
3h. The m xture was flltered though Celite and the
6-Meth£li _4, ; 13 rlﬁﬁléﬁ GH%@ KB% ﬁiOS/ 147518 PCT/ US2008/ 006563 was
filtrate was concentrated to
yi el d Apsuspenstonvafithe amirg hydiochlosider aé trags:aisi(89@mge?-58 mmol) in
THF(15%15 Ras El%té% ggimlmM1hﬁhﬁﬁhz &Ahe%@%ﬂnl 'Vb@Hn) mol) at 22 °C.

l um et hoxi d
The soljan s WA} to,0 Unandsgtirreddar 29 mim tgert E‘fﬁse# 6rropw1%?a\yl§h 0.294 mL of

water, OTM il ¥f 159 NdGI$, 4@, 88D thD of 2valer siedebsiatly Z eSbdiem Bhlfate was added

o the kil SRBEslhe 2 8T P8¢ AR RSk e e usares

concentratedeGHeldnk-4f ad 4 esledesagal. rDatd fr A-és WRMRgn/ki(MHHBt €30.2.
was concentrated to yield A-3 (-3:1 trans:cis). Data
for A-3: LRVB mz (M+H): 158. 9.

Benzyl G2 BRI (hydirpk areth )ﬂaﬂeﬂlhhamﬂrldhk-ﬂ-):anhoxﬂatee(vk%bn of

t he a nff h%ldglfﬁ'%] alc?)rgmledf 4 (WaO ill'l,g( o :nal%l ﬁ 11(1 %\/Irf?ﬁ n?l) a'%s treated
with THA (Oﬁiﬁnnaliﬂﬁ momhgmit CBE -C3 0387 mhl, 271mmnﬁo IThe anixpge @as stirred
at 22 °CT%E1 SRkHtta 9&!&1 \gﬂﬁ EEEE AL Eargtlgn&f%t\%éx{ E@Aé Qﬁd %Qtef” The organic

reate ro 0.

W se
phase wep db‘ﬁd 95%%@94, ﬁw@a@@@ww%m cryde s@és‘g}a& Bfay Purlﬁed by
gradlengéldhb'tﬁ'fbﬁ 'sh'liﬁ:@@@l (0as 76WIEMDAL & Hdg tdSny?é‘ldJB’H m@fdfeécemlc material (~3:1

vons 9,154 W 20 R R 5 St 56 A
enantlom@i'swd @S smoDD.chidal eolfuan b&\ ighcrdtieMButiniz(98 M xant 300H; 75 mL/min; 1

inj) mtﬁ?ﬁt@?t)l&‘}zlit 2(l§§3rf @ )Ggl;dl(l Y)ne- f" A-5 lS)eak E é%olor(lt’:&s j AOO% ee) and 114 mg
of peak Qo [aplortass ofl, Qomalmlmit?é mth430(°@so, %97 e2). 7Ratarfor A-3:nLRWM m/z (M+H):
264. Sl%ﬁﬂ&ﬁléﬁ’ﬁ%?&ﬁ&@&ﬁgr calf ﬂerbegﬁéteﬁ%tgﬁf% éihnticné? af¥Btidized in the

. The m xture was
following procedyresto prepare Qfﬁé) é’éﬁ](}%ﬂ? F‘é’f‘%m ¥he residue was
partltl oned betvveen Et OAc and water. The organic 20

A [(SIUOTOPYTIC méthyipiperi med -carboxylate (A-6)
or adi & B e g s A8 (120 RoyD SR, ko2
hydroxyridir! (96 3 tdg, M5 Af mhREE th:re'?ﬁltﬁd’uhéltrlﬁheﬁlﬂ)osphlne (0.254 ml, 0.547
mmol) in DCM (3 ml) was treated with diisopropylazadicarboxylate (0.106 ml, 0.547 mmol).

The mixture was stirred overnight, filtered and the filtrated concentrated. The crude material

was purified by gradient elution on reverse phase (5 to 95% MeCN in water (0.1% TFA)) to give
-33-
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trans:cis). The trans material was separated away from
the cis diastereoners and into its enantioners on a 5
wocisd7ensi ral col umm by isocratic elution (93:PET/US2008/006563
Hexane: EtOH, 75 nmb/min; 1 inj) with detection at 215
nmto yield 120 ng of A-5, peak 1 (colorless oil, 100%
ee) and 114 ng 25 of peak 2. (colorless oil,
contanminated with 30%cis, 90%ee). Data for AA=S:
pure frdcB¥Es WhichWértkoncefBdted Shmté@\ﬁ'ltbl EtOAS afildl SvaSh@SWRR SANR]. NaHCO;.

can be separated into its enantioners and utilized in
The organis pHase Wesvilnied gves Ned8Oe Silteredrndaneentited)toyigdd ASS By a colorless

film. Dg‘ﬁ{f?ﬁé@@@ t%@%@‘ i 3i EQ(FEQ?EB%’Y;{S' ?A— 63” 30

A sol utlon of the first-eluting isomer A-5 (120 nmg,
), 5-fluoro-2- hydroxypyridine (56.7 ng,
—Fluom 2-«@[{3&681)\6 me@hmlmmldm -Boylimethoxy, hi ne (0.254

g1| i sco)p?og Y57 ad %lggé}gw el %))7 %20?9%@% ETEP%V)(:S ml) was

treated With Il mbdl96 paNmBumthydroemﬁemtecramb(ngD.%i rhg €).@30 mnubl}. HEhe flask was

filtr ed. The cr teial S
evacuaigd apg S@?ﬁ(‘h&?g Vi ) Thee s asaf StEgsbydsT ke pigasghere (1 atm) a
22 °C fSRA0VEENE hitxtiRL ks fiRerddantubh h syRngh fMiger: 3Pe Wirate was concentrated to
2008/ 147518 PCT/ US2008/ 006563 “pure fractions which
yield Avasa caodenstfilmt d2ita firl A7e . RWMBw/E(MAE)a225.washed wi th
sat. aq. NaHCO3. The organi c phase was dried over
Na2SO4, filtered and concentrated to yield A-6 as a
2-(2H-ELQBOI'ﬂi&%!iZ-Vflj-f’-metﬁﬂb@zﬁ)wao{ﬁ G-84RMS m'z (MrH): 264. 5
-Fluoro-2-{[ (3R, 6R
- 6 e tAhsdlitigrest ziida}oss “tekliitidnaxiy apir(#di g€l 5(30m;ﬂol)qn DMF (10 mL)

was tre%glﬂ]%‘; {hgln%,?fm% ?@ée A_I% 4%8%@96 - §§ 10 )) Clf (0.145 g,

0.76 minptjrand itcies N;Ni: dnimhyl(:ﬁcﬂol&&amg,l ;2ediediner(@vid)g, 3‘K]5emfrio$)s KThe mixture

h
was he%@& at fl?()ra’r@;ig} g‘gfr? Q%Q ﬁé&f k»{aklg gea‘(:\fotr hgir% {agﬂoﬁ %?@o&léggﬁrg’om
temperatme, didwted wn@ AR, an@avmlse lelth E c t%@ﬁewssghaﬁmyés acidified with

IN HCf add @(rtract-gh Svift E{0 &L eTH@SroaMb ¢8Rt vat 8Hed BvekN 86l dilfrdd and
orless film g;ta for

concenfzed. e € [osidug was pugified byjeraslint ﬁ“é“’?r@f‘:gpb éfﬁ%f@%%‘* in CH,CL,
with 0.(%-A)0I) ddivé therfaxiér utindd (12, hyridretr2oil 5 5-andthlylbénzdic acid A-8,

, L3 LY. in .DVE (.10 r i c
followe% bZ’]tgg Prr’ﬁﬁtcg}z)%% éegc%s%n%r’ 1}%&;) %i?ﬁ?,%é%@%-%%%get&ylbenzow acid.
Data fo@-& HSMR (5S00IMHg, DMS Qrds )1 129§ GbrrenolH), 804 (s, 2H), 7.72-7.45 (m,

A1 @Sy %; di net hyl cycl ohexane-1, 2-di am ne (0.43 g,
3H)’2%.%5§rr>‘\r% . The m xture was heated at 120 C for 10

mnin a mcrowave reactor. The reaction was cooled to

room tenperature, diluted with water, and washed with

5-FluorstZB¢3 R E RS- 6AHEE O B-[ PARSIEY IS FAE - fria@gl Wvl)BenﬂoNl]erndm 3-

and extracted wth Et OAC. The organic layer was dried
vl}methnxarbmmdzm&)‘lltered and concentrated. The residue

vvas p rified %y%%r@‘cy en&? ut | g}) g?)ﬁg%gﬁ?ﬁ,t r%g{?a with acid A-8

(60.7 n%' 0t2|99 Gnrdolf, 2D, (88 3hg,ioess m&rojol, HOBTe34 hige 0368 enrael) tand

foll owed by the undesired re gi oi soner isoner,

trlethylam(nzrqﬂﬁz g, { rl%zrmxoli Aftgrstirming HyA20 BEroYGTH Ehle Thg, mixgsie avas diluted

it 5P o R M Rt fodd Sl i

filtered and concentrated. The crude material was purified by gradient elution on silica gel (0 to

-34-
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25 5-Fluoro-2-(f (3R 6R)-6-nethyl- |
-[5-nmethyl -2-(2H1, 2, 3-tri azol - 2-yl ) benzoyl ] pi peri di n-
woXxoos/147s8t hoxy) pyri dine (A-9) A sol ution of APET(E2008006563
0.299 mmol) in DVF (1 m) was treated with acid AA=B
(60.7 nmg, 0.299 mol), EDC (68.7 ng, 0.358 mmol), HOBT
(54.9 ng, 0.358 mmol ), and 30 triethylamne (0.167 m,
1.195 mmol ). After stirring at 22 C overnight, the
75% Et?jﬁél@ e )RS ylld R mdrial ErimAnshi WAsS R R bkbgiz‘%ﬁdcgﬁ elution on

ree tines: The organic phase was dried over A
reversefpihbsee(Sad 9AMHdMeEN mrwvatar @dl % T\ )do gile pvee a¢tadnswehich were

uri,fi. . ient .el ution.on sili to -34
concenied iyl B A St GBE Rt a0 58P B The bkt phgoe was
dried oVérN £ SOFRlE@edBiPEdmRbntratéd © yiBHA-Dak aWwatiteolidf DRtk foY A-9: HRMS

gradient elution on reverse phase (5 to 95% MeCN in
m/z (M)A 10(199394onpd) 4 1001 37y eqpiiede fr acti ons whi ch were
concentrated, diluted with Et OAc and washed with sat.
aq. NaHCOB. The organi c BPRAMPLEEB  dried over Na2SO4,
filtered and concentrated to yield A-9 as a white
MOl i Data for A 9:Humyls Basez (MeH): 410. 1993,

fo(nd.410. 1987, redCMed. EXAMPLE Be)Me, . Hunig' s
Ban DEM Mgy HNjH—==0 NO'&I\ 10

I/ . Byl B-2MeN O N I, ICsF,yN tetralgs, N
DVF \ N N F S(By)3 B- 3 5- Fl Opf 0-3 X
{[ (3R 6R) A1l (2>¥6do+5 | benzoyl ) - 6 met hyl pi peri g

§Z

-3-yM nmet hoxy} pyri di ndg ég o0 a solution of A- F
(325\ffy, 1.5 mml) in CHZCIS n) at OC was addgd
di i senrdp | ami neB-q

' 06 L 2.9 mol ) fpllowed by
116 mol, ‘generat a{ A- BN5Y
andncatal y |§§E Cl 2).
oom er at E(%ta bIDM'i: ri or 2

h, the rcti on was pattitiloned between CH2C1 Bd
aqueous Na ~ TRe | ayers were se Hlaq,
Jeous wasgextracted again wth CHCL2, the

5-Fluoro-2-{{(3R.6R)-1-(2-iodo-5-methylbenzoyl)-6-methylpiperidin-3-ylJmethoxy}pyridine (B-
2)

To a solution of A-7 (325 mg, 1.5 mmol) in CH2Cl3 (50 ml) at 0°C was added

diisopropylethylamine (506 mL, 2.9 mmol) followed by C-1 (447 mg, 1.6 mmol, generated from
A-8 by treatment with SOCIy and catalytic DMF in CH2Clp). After warming to room

temperature and stirring for 2 h, the reaction was partitioned between CH2Cl2 and saturated
aqueous NaHCO3. The layers were separated, the aqueous was extracted again with CH2Clp, the

combined organics were washed with water, dried over Na,SOy, filtered and concentrated. The
crude material was purified by gradient elution on silica gel (0 to 100% EtOAc in Hex) to yield
530 mg of B-2 as a white solid. Data for B-2: LRMS m/z (M+H): 469.1.

2-{2-[((2R.5R)-5-{[(5-Fluoropyridin-2-yDoxy]methyl}-2-methylpiperidin-1-yl)carbonyl]-4-

methylphenyl}pyrazine (B-3)

-35-



15 conbi ned organi cs were washed with water, dried
over Na2SO4, filtered and concentrated. The crude
woRbgii7als was purified by gradient elution on miti$808/006563

gel (0 to 100% EtQAc in Hex) to yield 530 ng of B-2

as a white solid. Data for B-2: LRVS mlz (MtH): 469. 1.

2-{2-[((2R, 5R) - 5-{j (5- Fl uoropyri di n- 2-yl

oxy] met hyl } - 2- net hyl pi peri di n-1-yl)carbonyll-4 20

et hy liphedntidn GHB-2 VO%é,Bl%)mm%@ IM@M?QQMHN& added 2-

PCT/ US2008/ 00656 0o a solution’of B- m%
trlbutylnmn})lpyra21mﬂ§83(mgm) P2 mmoR.scopperél) igdide (5. 7mg,0 mmol) cesium

il {40 RO Y G Thep A B S OTBELE 5 e

After sﬁ)rrﬁlgmb‘)c owdiflight thédehstidn WAL bRt egal Btah dafiddhturated
0.015 mmol ). After stirring at 80C overni ght,

5 aqueous h@%rtﬂamlamg Weag saperaiask theuedmie wagtaakedawith water, saturated

v, RSP SR R LT BB SRS rin

elutlon%lsﬁ@aﬁéﬁm 180% Ef0A¢ ﬁf Hek)andlowd s JeddRichrdfgtogfape on silica
eria &urlfled ﬁgradlent elution on silica

gel (0 tgd POE0: 10 EHIES EAS AciMeklin G I3dlRickh202me o8 Badias a colorless

0to 0:10: 10
sum. RTINSl Rl- ey 0. Jruici3be Braed o
colorless gum Data for BB 3: HRVS mz ( MtH)
10 421 2011 found. 421.2034, required. 10 EXAVPLE C
vy, Pd(OH) 2, H?E&ME@/%,, OH HN OH Y MeOH
OA—5C—1 Pl M, d 2. LiOH H2O O ,N O THE/ MeCH

||% Md;/, 3NUJ C 2 NNUNaHMeDl\,(F DCM
NN O N /Pd(©H),, Hz
HN OH
O

A5 MeOH C-1
Q\H/ 2. LiOH, H,0,
THF/MeOH
\\___// NaH DMF TEA, DCM
\—’\ } Me

[(BR.6R)-6-methylpiperidin-3-ylJmethanol (C-1)
To a solution of A-5 (2.75g, 10.4 mmol) in MeOH (50 mL) was added 20%
15 Pd(OH); on carbon (~ 700 mg), the flask was evacuated and the atmosphere replaced with H,.

After stirring under a balloon of Hy overnight, the reaction was filtered through Celite and
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Me [(3R 6R)-6-nethylpiperidin-3-yll nmethanol (CG1) To

a solution of A-5 (2.75g, 10.4 mmmol) in MeOH (50 nl)
womes/adesd 20% 15 Pd(OH) 2 on carbon (- 700 ng)pCTybe2008/006563

flask was evacuated and the atnosphere replaced with

H2. After stirring under a balloon of H2 overnight,

the reaction was filtered through Celite and -36 WO

2008/ 147518 PCT/ US2008/ 006563 concentrated to provide

concentratéd tc%y&%ﬁf@l o @5‘%) @fSC-ﬁl a‘é‘&' WisiteS@idd DRt d-9r LRMS m/z (M+H):
LRVS nfz (MHH):

130.2. 6R) - 6- Met hyl - 1| - [2 (2H— 1 23 tr| azol - 2-yl ) benzoyl |
pi peridin-3-yl | methanol (C-3) 5 To a solution of
CC-1 (675 ng, 5.22 mmol) in CH2C12 (70 m) at OC was

{(3R, 6m)d§imethﬂr1 P.Z-Mam mm(zal 9- vmibenzzﬂllglﬂmﬂhi}fvwmahad)l b9-3)

synthesized in a

n?nneﬂo&so?gwp Gl BRye) wznm@a@b@ﬁlzz@lz; (Himlyat 0°C was added
Al
wietylgpinerip et 1 il SRS GareizRdad Thinchefivesiacdip o simitar

mannerd3B-V3tRiing FbM 1-ABbEN20RS Rid)S @&wra&a@ﬂmgt foGoemyamiperanas and
washed vvltgn saturated aqueous NaHCO3, water, dried

stlrrmg@yemlghazts@neacmgn ap pagtisignethbrtwesi ERiiCh and wetepr 5ls lpggers were

separati, the Fgpeie iz shere et oo BiandeeaRo ey U FCE” iR e qrggNeson
ﬁlteredgnbg ggh%’e‘gﬁﬁ%a é(% pRvide £h6 &0t 2 M0 dist Ry law?! Iﬁat‘éﬁ§l To

MLIOH™ Arter stirring overm ght
hydrolyze tha ¢SGH1’[SelBaﬂ\wﬂ)e this meateriat was dissolaied patf't(] inLaofddl EélfWé[e@H and to

i b8 TS S LB e R L e o

was paﬁ’ﬁﬂoﬂ@d b&tWe8HERYARE aNR8 SPA NJOH !t ¢he ‘]?hy@fkdv@r@ REsrhtedthe organic was
15 The crude material was purifi edq‘q& gradl ent el ution

washedgwiesi vitk 8. 534 NaQF ., satuiedbrinepdeied v ed angogneentrated.

The cr%tc::r%é %@%uﬁﬁ%@ k&%ﬁa}sﬁ%n{% gl’(l{l?@hﬁ ékﬁ:ra ggI (?O tole BlGAc in Hex) to

yield 890Bm@RIfityB ab a White2blid., Dafi-for Caiz OLRRAS/ hny@utzld):130pi2per i di
n-3- yllnmethoxy)p idine (GC-4) 20 To a solution of G 3
(50 ng, 0.25 mmol) in DWF (2 rr1) was added sodi um

[ b L) 0 H Q)

iB eﬁ’dhh)}
8

' $ ny,
vl}metlnrrml)ﬁvrldkiet(;é} 4)st irri ng at room tenperature overni ght
an additional portion of NaH and

2- f | udior Slutismhef]l @3r(5 @ imrgs 0\RErmemabde ME (2 nd) was pddpdysgdium
hydrldec(g@trﬁé;l@e% ol 09, TR Hf@néi'&{ i 01?1 p&wecﬂb’ﬁﬁgﬁ%% Wlth&hylpyridine (21

queous N xt ure was
mg, 0. 1§apmpb); i SBEiERs o @a\epeaﬁé}rez%veglagms ap éfédlgaﬁeéwgﬂon of NaH and

2- ﬂuorMHﬁéﬁylp}halnk: &%@é 8R! endaRAR@MAS contlifie@ FerE81h éndke aintil being

quench%‘?wtgrsg%u%ﬁd X‘% e elﬁl?{rs 1. gﬁé %ixtkafé &gs thdh nglqltl(())}‘lg& bR EtOAC and
saturatq:clﬂquf:o@d\l #yCOgr ddie dayersewvereiseparatad.she ptﬁnge\NaS(‘Ga&héd yothowater,

saturat l%rme drlecg zf')r l\hl—%%’ E’ll,{lt%re I\?HI-IE)% R%;é\fj %gggl'h% C\A(fﬂetd;ﬁat%ﬂgl' Was purified by

gradiengeintipa®n silicagel (Octd.108% ingH¢x) to 31pld 70 mg of C-4 as a white solid.
Data for C-4: HRMS m/z (M+H): 392.2059, found. 392.2081, required.

EXAMPLE D
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K2CO3, MeCN OWe Biocatalysis O+ OO Ove HN /O MO
woQwbs/[a741sD-2 0 O Me,,, NaBH4, CaCl 2, LAH, THedY#:S2008/006563

D(+)-CSA EtOH HN ,OH HN OH THEEMIBE O D-3 D-4

BOC20, TEA, Me,, TsCl, pyridine, DCM M,, DCM _ ON OH

H2ZN+ OHOY D6 O S D5 Me,, Me Cs2C3, NV O N

O 177Y F OD7 0/ HON Me,,, TFA, DCM Me,, O N O HN

O08 N FDI9N i met hyl £3- oxobutyl ) nal onat e

(D To a visually cljean and gry 100 L round bottom

= ui pped with N funnel , amei,trogen

'l et ank,@O}Meomcoupl e was| add@Y'%aBeratalysis | 6 @End

pot dssi umcarborate. D net mal omate—was—2dggp a OMe

tBe reédulting mxture was @ool@¥eto 17 C (i ce/ wat

batt h) .l The net hyl vi nyl 5*gEtone was added overD_g o)
MeOM t r"t héOMet er nal tenperdture not rising above 26

After 18 hyHPLC showed full conversion. The mixture

N&BH, ICadsf er reg”’t 0Na 100 L, ext agt e, char ged wi tip-G.csa
wer¢f separated_and”

—ttre—aguedbus |ay back extrac with 26,4 THF/MTBE
MIBE. The conbi ngd organi6:3l ayers vwgie Wweshee™wi th 20
L water, -38 i
H BOC,O, TEA, Me,, -
. Me.,, DCM .O\/TSCI, pyridine, DCM
O N OH
Hzl@\/OH \{/
°. T o
SO; D5
Me.,, Me Cs,CO3, NMP
yoUwes -
b N -
© D-7 © » HO” N
Me,,
O\n/N o) | N HN o | N
o - N -
D-8 Z F D-9 N .~ F

Dimethyl (3-oxobutyl)malonate (D-1)
To a visually clean and dry 100 L round bottom flask equipped with an addition

5 funnel, a nitrogen inlet and a thermocouple was added acetonitrile and potassium carbonate.
Dimethyl malonate was added and the resulting mixture was cooled to 17 °C (ice/water bath).
The methyl vinyl ketone was added over 3 h with the internal temperature not rising above 26 °C.
After 18 h, HPLC showed full conversion. The mixture was transferred to a 100 L extractor
charged with 60 L MTBE and 20 L water. The layers were separated and the aqueous layer was
10 back extracted with 20 L MTBE. The combined organic layers were washed with 20 L water,
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WD 2008/ 147518 PCT/ US2008/ 006563 allowing 5 h for the
emul sion to settle. The organic |ayer was then
wo 10bg/e7e@ t hrough sol ka fl oc and batch concentgrage0es/006563

flushing with 20 L MIBE to afford 15.1 kg of D-1 (80

w%by '"HNW, 80%yield). Data for D-1: 'H NWR (400

MHz, CDCl13) S 3.69 (s, 6H), 3.40 (t, J= 7.3 Hz, 1H),

2.50 (t, J=7.2 Hz, 2H), 215206(m 5H). 5 Met hyl

allowm% Sua({} tﬁ@é\ﬁﬂ sioft8%ERkE PEE StbAfe B ?&Q?fﬁéhfﬁlﬁréd gﬁ‘%oﬁ(a floc and

ean 20 L round botto | ask was charge
batch cé’ndbﬁtrktgd,dﬂusﬁmng% 20 L MABE toaftavd ped kgof DA wt% by 'H NMR,

e R o5, YU g S W AP e e,

2.50 t[}e.ax;gqqz hzqaygrdge@d irring was added 45 L water.
( Heatl\r%lgﬂto 3OCVVaSS?-II’2ItIated foll owed by addition

of 852 g Na2HPO4, 7.2 kg Dal ani ne, 6.48 kg d ucose,
] | ) , s adj usted to 7.4

ransam nase, 9 ¢

< ]
Lact atle dhhyﬂhyom@nm rcund bé&om fwshmehﬁgb& a rldg@mfsﬁe wt% D-1
were added and. rinsed ||T he vessel

and rotgyeped to 1gMoXE refiduabacaioridilaareM TPk &%ql%'r*g Sqlwéon 583 wit. Toa

visually aEﬁ]VﬂR?g Bu%ﬂll H&l{e% r@gcta" \;ﬂtl’x‘@%lﬂg&{?glmﬁg Wa@‘ﬁﬁ@ecp% )2 water

H control utilizing
Heatind ® 3G%thaatmmlateﬁhblhomdtby@ddMQ oﬁISBZ)gé\bhthH’CM |7r2 k@D atlane 6.48
hours; reaction was conE_I ete at 31 hours. To
kg Glugase,22. bg Nf’e@s%ld 45 PhBddle pH. wasagljwaed toahd wsthd\laLOId iqnd then 450 g

ATA-lg&glt&s%gﬁ 551 é g\%gata '1) ?og?eo?,s%g%nd Eg 8 g%%égeggéh&g{ogrgn%?ere added

and rin§edrin@ho¥éssanglith bs L wawr:t iAGwRr Al &ﬁzyh&sabdrem.@bmﬁmg elict Iloeivaped
for 1 hr. The acetonitrile |layer was drummed

th
solutiomg{Roliwas pddpedr follqwed by afinaha Sdawaler-h PALeansrel tlFllmég S AN2OH was
h
e DS A PR S0 DU Ry B RORBES Tl o 3t hous. To
the reactiohkasdel oas addtdclOmbkgdldChand6.8 Ls8N 61 tbatipist thepr to 3 5. 20L of

simlar size and batch.concentrated t.o renove
acetoni{IE pigh POJad NG WRR Lartr IO L0 P T iF RGBT WA Bred: Gt the
reactlorhhﬂhufe%%l\a_&d% st8it €5 100RN CPHS ad¥dHlitrild H§eOivhs éi‘t%%nﬁé’tﬁéff the aqueous
di ssolved in 50 L EtOAc and transferred to a visual %‘
layer we$ rsagxta0ted mﬂn@cemtndﬂnaflqi theke agetoriilelaypwsdvare cpmbisicde The

resultmg @F%tpmtﬁfé goh.vof_xl fi Aﬁ 9664%14 éllg é( &4&%/ %ndf om 1%8«:2{9 \%Ethﬁéecond batch

of snm1ﬁ5 S&M!rﬂrﬂ batcH Zé’ncentrated to remove both acetonitrile and water. The resulting oil
(Hydroxynet hyl ) - 6- net hyl pi per.i di n- 2- one

3) A
contameqi algzlm lp\gplw%laﬁseraa@eavwi% Thegit pge thsp dwéalyeﬂb%é(’hl%tﬁmc and
G |
transfe1‘3!}13/(:1{(7)?‘4n el?l%lgl c%n Drob r%un gét{cfeng ngm&t ‘JH{H I%Eavgbgcf %tep%gg%e ?(?tg?] an oil (5.5
kg, 94 wf%,DBH/& yied, 9996 &t ﬁtbrﬁnfinﬁd lb_y KEL CaomdChimalpalgi tDatan fdr DE2: KRMS
gm [25.4 L/kg]. Calciumchloride was added in 3

(M+H) 5392\p 2008/ 147518 PCT/ US2008/ 006563 portions over 15

mn and stirred until conplete dissolution with

cooling from26 to 22 C. Sodi um borohydride was added
(6R)- 311152(3010Ym¢thw0<6 mothylppperidim2-oaeBr3)| ast addi ti on,

tenperatur NCreas ' '

el S0 1 R ro 0 BARR iAo
nitrogen inlet, large gas exit and thermocouple was charged with an 18.7 wt% solution of D-2 in

EtOH [4.6 L/kg] and an additional 71.4 L EtOH [25.4 L/kg]. Calcium chloride was added in 3
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stir for 20 h with the cooling set to keep the
tenperature below 22 C. The m xture was cooled to 5 5
wdoegth7ees quenched by careful addition of 11.pt1a9088/006563
HCl over 30 min, keeping the tenperature below 9.5 C.
It was warnmed to roomtenperature and stirred for 2 h.
Wet pH paper dipped in the m xture showed pH 2. It
: was filtered over Solka floc and rinsed with 2x12 L
portlon%BQi' 15 rﬁﬁﬁ%d@hﬁe&’%ﬁnm@t@ diQblufioh %ﬁ] cddling froen BQ to 22 °C.
108% AY). The filtrate was conbined with a second
SodlunblatrollVbedesvanakidc:d 81 ¥ portions bmrczﬁ meionAdtat laat ddgitionitaneperature

1ncreas%etpé5§gdg%s ﬁsolg@g@ l(s;\lbbosf%p t ed, 'Elier Ee%gt can r?uxt&’% Wis allowed to

stir for 3@ huWiatH the @obliRLicPitd Réep. thé\fefnﬁierdtﬁ@ﬂﬁ:f(ﬁﬁ p2 RQ. Thehﬂm&ﬁrd_was cooled to
aqueous | ayer to the extractor, the vol une

5 °C angddyasswerchgrtoy oaeafiraddiionrofd 112 L 6iN fi5d OVétx%Q- @elt b &GeRine e
2 2
cnperfighs 80 20y b P S BB e
dipped & @ miig tur@yterveedvsH . Wa@sé'ﬂltemdtheﬂ. Sokka fldorand elnséfPWEh 2x12 L EtOH.

each 5oL o 5 B 082 0 i S vin s

second B&Eh b sithtlar %‘ﬁ@ f&olgh(f&p&ﬁﬁhﬁ%foﬁ AftB? ﬂbWtH@étHE‘fﬁ)l wds evaporated, 8
was then azeotroped wth 12 wat er, then 120

L of wategropare pddeol to cilih‘@pl&@tv\ﬁﬁ)ldgséyezﬂlaﬂm SQ)IUBWWWPIW d\fter transferring
suspens filtear
the 23 f Gafbout Pty B e e WAESRGET p gl Al 1 s
extractedWRith 55 Utaéxezm SLi1-b@andl THPNE asext dhatsO2 & Q. 9% losses in the
honogeni ze it and was assayed to 4,13 k%ni( 94% A
aqueoug lager). Hhe comrhined etganicdayormyerestashedvith | LMH@&HELC assay shows

1195, B RERS RGN0 S VBB ORETL bl $ T P s, %

AY) and&oﬁcdne‘a@d t6 aspaisum ero(LQAe % Waseﬂhdl) azdeobIM?whd\iz?& ®atr, then 120 L

| = 4 .
lsomoqa'e@th KEstaiy saygg 15 aisE walgr © Walgf PPréttWﬁ i B')Oir A Higaupgension was
ﬁlteredQJv%a@olﬁﬁ‘ ﬁog hyd flig&dl-wéh Deck) ¥ %Bﬁsﬂaﬁélt oRe filtpsk “@9 GiREEHh the

nmechani cal stirrer, a'thernocouple

extractqm to rhogl@gemm #and mas assayed tm‘blbbg P4k d CHat: @e’d) Wh@ lsolptign was
separatéég t(\%)oq%é\alll% gcheg%Eaeﬂ%fH:E pﬁéntr(agad?@l Jlmm oéur}zéJ bid

azeotropedwill)| 40STHHAE ¢ieRVPL3 @ PBEIEOSuspénsiorb(9a% ,yléqe)e p‘IHlEMR shows 0.6
the mi xture between -25 C and +12 C. An inportant gas

eq isopeapanelt iRata foud-3neBMbhEMieT Iddri ng the addition of the
first 6 L of Li AlH4. Upon conpletion of the addition,
the m xture was allowed to warmto 20 C, then 30
[(6R)-6hmethelpipesidivg3 9 jesthdnol 8D-4C. The m xture was aged at
this tenperature for a period of 12 hrs. GC-FID and
LC- VS Ashisualy ci@sandalry é 06 Lanngok rotued-Hettdm dldsk equipped with a

mecharﬁi&#ﬁ{}gg%gglj%ég le Vz\lglgﬁg I{IB%E nd a ggo%@ &%Wa%éﬂéé@d with D-3
(2.07 kg ela@ eoandielF @hcHbaL{®)i e mwetum wascqoolash R -2p C\Bhedri AlH,
(2.6M gogn I%ZL%IrJtégl\gt% ﬁggseééhvcgfl E)?eﬁa Bé'rﬁ)dtd}' ﬁ{‘ﬁrg?ké%&)ﬂ{ggthe aliRftkd B&ween -25
°C and Wé% Gr;rpe/i,r@ ntqr\ygg]é gas %1@1 ZLWE%o%erveg c[;%wé &B%%Fc{ltzorzoft)he first6 L
of LlAl\l\ﬁSUdekElerﬁﬁléﬂ&l bbthe hddltlﬂihz(ﬂha hexvewasalierédw vwdrmlioR0 °C, then

heated ES‘% steﬁ;ﬁg éMrT?V\??ﬁ' rémévg e}%}g\é\@ E%d dte%pg% re ?‘o éér]g)qi 0%2 hrs.

GC-FIhasd LCHM Sshoped 3P8% aomsersiontte theddesared| ptphedmawémlvak The mixture
rinsed with THE (20 L). 1.54Kg (2.33%) were
obt ai ned, therefore the assag-.yield of DD=4 was
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82 % (dr = 1.7:1, favoring the trans isoner). Data for
D-4: LRV (MtH) = 130
wd 08816R)s- 6- net hyl pi peri di n-3-yl | net hanol - CSA ialts2008/006563
(D-5) 10 A visually clean and dry 140 L 5-neck
extractor equi pped with a nmechanical stirrer, a
t hernocouple, a nitrogen inlet and a cooling coil was
charged with D4 (3.04 Kg, 1.0 eq) and THE (60 L, 20
was coéTEA & ,25'5@ hRethEiredobe Wﬁ@%u@xﬂﬁ@&j u§ln%r kife Bieder WRR-upAWatd (2.2 L)
L) (D)- (+)-CSA (4.37 K q%y ver a erlod
was ad@ﬂd °1veh$ hrsrtﬁéh%mvftueer gEeaung ?%BHP%TN“% 9 tloélé‘é‘éueﬁ@ erm
(tempelldﬁﬁa wa$ RBfﬁ' wRtwéh 06 °Chad addi 10) N 75MMEaOHX R 2rTe) wasthagadtled to the

mixuurd ik S pRfipR OF TR Ae vt ?%gi«a%aﬁ@ eg 2 FEfgf of T . The

mixturcwad @wblddros T andeaged 31 hs. "lﬂlmesuspensiolrwaw\ﬁh;era@exndahe cake was

rinsed \%L{i:}ll %Pﬁe(?‘e\%ggtl ?{ﬂkg @@3@6\96 %\Leg{?@(fll 8 rﬂlﬁi‘gf ﬂ{é ?{ EA)I ﬁElﬂ%fD 4 was
82 % (dri=F) -Kipfavering thehegns isome). w@aga of Dc4:1IBRMS Bﬁ) =dR8 was
dried on the frit under a nitrogen atnosphere for a
3R 6HIR-@hy Blipd G131 ALY B A 41K ( t5§°/% or D5 as a
( meas ur eisualy dednrand dmskéo Earmdok eafroeir sqlippedineisi) megbanical
. 2 tert . . .
stirrer, eg}g{ngpso%)}e( ﬁ)}’gtlrr?ﬁ@‘r’rﬁ%éhwq a %%@gﬁg}lmﬁéhﬁr&eﬂ éwth D-4 (3.04 Kg, 1.0

eq) and 8 6O, 20t ALIEY- o tHd ﬁﬂiix%i@'v%% aaa&pmﬁlfrchoﬁft%nm&wg 12 L) of (D)-
extractor, equipped with glycol cooli nﬁ coi l
)¢

(H)-CSAi(¢Bd&emn 0+8n¢catoveramgenqde¢frﬂol¢ro Upe salterystaized eut wmhq;utéﬁedmg Upon
compiey DL AL b Ss Bl o o308 e (kg 300

was added dver £xain) ThontRaed W&d)géddbf o5vetin iierBosléd (02 €Boke 45min. The
added over 5 mn, 4 C exotherm observed

16‘ Af t e]geUSCf )
mixtur s ggsd at fhﬁ%tenrp@aaéwecfﬂr HPsashf 3&@8%@% HptsenEhgsalt wigs rinsed 2 x
6 mL/gl(%he with S@ith TRIEVOTRE 1) h§HQ‘9@6jm‘i | €48 1) MPTSHRId WA dried on the

ting rraterla The reattion m'xture was
frit undelr 4 ultmgemamﬂosghm) mommpartddmf 1@brs 1@ phoy(idd4 B Kegn($204)eof D-5 as a white

solid. t&ae:%/cﬁgﬁ%r\é\gsre ghwﬁﬂt;grge o Iaigrlee: %sre s\é\%‘;’)}e ?gglt break) was
40-50:\er e separ at ed An HPLC assay of the crude reaction
m xture indicated a 105 % AY (2.81 kg). This crude
reactl on m xture was dr| -ed over Na2SO4 (200 wt % ,

tert-bu

PCT/ U&Zﬁ@&l@%&ﬁ?andtcﬁﬁﬂ 4 the)drac(tBRequlpped with glycol cooling coils,
5R) - 2- et hyl - % - et hyI phenP/I ) sul foni\]/l |l o %Eyﬁ
nitroges mé@r and ‘il?émllQ%)élP o3 chprged 4B L79f dickipeamsgt Pﬁ%me yh-3 (4.2
Kg). T8 ﬂﬁ 9(31&81&?9«% &de@qHétlﬂgﬁgh\é"lﬁ Bné &%%Hi‘@ '8q4a|no%§(b{h%ﬁﬁ observed)
rogen in et and er rmco pl e was c¢harged th
followetd oy ercu@dz@ﬁddgl addedrevdrameins 41°Gtexotheoh obserged)( fAmeO mlnutes the

ted t 0 t
reaction e epgma TOBRETSH DR EC VR A ek il T P (et
consumptioR 8f ﬁfé%td?ﬁﬁgprﬁtb?ﬁ[ V‘PHQ reh & droyyBdure Ywakdtlutdd \Khtl4 ammomum chloride

(gortl on over exot herm observed but easil
2 M (4@bhandothe dayprs Were sepaseted.ohherirganie layepwaswashsd vmil hadbsaturated brine

20L) an%qR?e [a?grlﬂr\serg %)p a?éd rA? Q—{IJLQ‘S %sg {;'f the (CHFc%eQeac‘JﬂT&%ﬁme indicated a

€ “consu |on 0] he” s

105 % AQ’a(QtSIQ{g)l Thisi orider @astivs thixaums fvers rdeldd o ION®SD}A200 wi%), filtered

extractor and diluted with MIBE mL/ NH4Cl sat .
and trar(sﬁeg‘red into a 100 L flask }or the tosylation rea((:t170n 9)
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L) and water (10 L). The layers were separated and the
organi c | ayer was washed with CuSO4.5H20 (20 L
wo »bd/omed by 10 L), NaHCOB sat (10 L) and hal fpct/us2008/006563
saturated brine (10 L). The «crude organic |ayer was
filtered on a pad of silica gel (1.5 kg) and the pad
was rinsed wwth MIBE (10 L). The assay yield of D7
nmeasured on the resulting solution was 93 % (4. 28 kgQ).
Data for 15 D-7: LRMS (MBoc) = 284.0 tert-butyl
(2R 5R)-5-{1(5-fl uoropyr| di n- 2-yl ) oxyl net hyl } - 2- net hyl
tert-butyl BR.3 R 2renethyd &5 { fidvinethelphenyl Bl fay xyamethybpipgridingel -carboxylate
D-7 dry 100 L 5-neck r ound- bottomflask equi pped with a
(@O-7) 0" rechani cal sti rrer, a thernocouple, a nitrogen
' nI et A@%@uﬂly@éﬁdﬂﬂ&?ﬂbo YL@%a&Mq@%erilhl @méchdnfoal stirrer, a
.0 eq) and Nw (65 L, 20 ni/g).
nitrogen miptlp@d@_tgexﬁwpgglyqu,caprrggd withithe p\@xde glcjxg)rgql)ethmg solution of D-6

o G SR 0, B A 2L TSR 4Bl 0o

added pwﬂmbﬁ(ﬁlﬁd, riocexothetinabgeragd)cfoHdwed bg Ts€h(ie # gorticn dver 1ar, exotherm
peri od of 26 G%fg HPLC showed >99. 9% copversion to

observediat gasiircentpllesly die FAREORMIKHE AL AFEG BJoDD (gmPerature and

stirred fotP § 8 MPAGIPIAN skAVAPSONIER %Bﬁgmbpﬁcinhff tﬁéthxtti'ng '?nzﬁérlé’l'gt ‘Bhe reaction

65 L), added over I hr to control the exotherm (
mlxturet was @gns@rredfihe gl 4B ﬁdirmoﬂmlmmﬂh\/&iﬂ%ﬁﬂ adt/@d NH4Cl sat. (20

1) and 3leR 10 B T St o omprred apdlhe BB Brp R wedf e

CuS0,3H,0 (Mad fohawtd 6311013} RHE O, Wad (20 DQ an lial$3atﬁ}ateﬂlﬁme (10L). The
assay yield of D-8, neasured on the MIBE | ayer,

crude opganis: IRger was folgerashoma pad ofsilica geliRh/B kenmug the paésvafgme@vylth MTBE
(10L). 5%1{ lr%é?{?&lgld{def s_)?_gng éurefl ent tltlehresul.}m§ rs?lgltlcr)]ré w(aE)_98 % (4.%% k% Data for

D-7: LROB3M-B601.8 2BET/ U82008/ 006563 A visually clean 50 L
flask equi pped with a thernocoupl e and nechani cal
stirrer was charged with a solution of D-8 (2.15 kg,
tert-bufl R §®-3-{[(5- ﬁ&ﬁ%mh&b YRSy RRe AN &mhtyrdﬂsald;& I-carboxylate (D-
dichloromet hane (11.40 L). This mxture was cooled to
8) -2CW|than|ce/IPAbath TFA (5.5 L, 71.4 nol) was
then added slowy (over 40 minutes. TC=-1.9 Cto
5.5 CA vigwally deap)anddry 00 & maenkirourd-hatom dlapk equipped with a
mecharﬁ@ﬂ%h&n a‘ﬁ?e?m'b%ﬁiﬂ@% rﬁfr@é@nt Bfet hifa Q@(‘ilkhgaﬁh% \9@5 BRfedPwith D-7

nper at th wa ter (start

(323 K R WGP (@dotdmLAR-E Bioph-2uotraypHiding (510 Ke, 1.25 eq) was
added, Fslloweed b§QH@@d&1ﬁ&i bPihe C¥IEO; (minmgplz preqmw exdhétm was observed.

The mlg{yl?%%;%{p(alg%e(#\}g (g%yl L ng ﬁ hésqtempﬁgl? or? f(i?rga Igetr’féicﬂ_&% hrs. HPLC
showedxa9. %tconvmsnftcmtheajmmcbproddm Thomixtiire3@ad copled tvMBEC, the reaction

was qu\%@ﬁ% E§ ﬁ[@ag%n\@?{\fmgﬁ@%ﬁt ad %8& ﬂﬁ'%‘@éxﬁrdh ﬂieeé)ﬁ_‘ﬁ?e?m (15°C to
28 °C).dtge merldWﬂU@UmW*WQted@ﬁ@gtMEgEda@ mddg (@ 1) Thp@rganic layer
was wakgﬂ Na@hi ¥y 109610RY ég Rt3d Ié)t, fRnPH 1818 Na€l fial },at@atedTé-'blutlon 2

his solution was added 25 L 0 BE and
X 32 L)ngh%a%;ax yiekd qfaIl)_-lgy me@ﬂgedaa% M&ﬁﬁéyermgs qu Kg, 6%%4 SData for D-8:
HRMSipeHexs8zae9xd with 10 L of MIBE. Quantitative HPLC
assay reveal ed 98% vyield and >99. 7% purity of D9 used
as Is a subsequent reaction.
5-fluoro-2-{[(3R.6R)-6-methylpiperidin-3-yl]methoxy}pyridine (D-9)

-42 -
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Data for D-9: LRV (MtH) = 225.1 15 EXAMPLE EH M M

O'B'O H2SO4 OH MeOH Ove Pd(OAc)2, P(o-Tol)3 O1 O
woRods/{d7side TEA, 2-MeTHF Me N' \N Ove Ove NaGOhCT/US2008/006563

PdCl 2dppf - DCM O- BOO O 10. N N O H20/ 2- MeTHF  Na2CCB,

2- MeTHF/ H2O M E-2 M E-3 Me,,, T3P, DI PEA, DCM OH N

O DON NONNON F I\ JE4 L) E5 Mthyl

2-i odo- 5- net hyl benzoate (E-1) -43 WD 2008/ 147518

PCT/ U%QQ@AIQDQWSOAL Wa?ly@c}dlyqe‘al witla ﬁ%@mbcéd;ﬂ@&d mechamcal stirrer

equi p rrrer her noco

was ch%aﬁdewﬂbm Spllé@ncsér&térﬁ%éﬁ kgg@,6 %ﬁmllg'@d\/lmw gwaéégPVE*j“ switched to
dichloréme®dfe 6108 Dy | a9 &k teredwidedofeddd -2 9C WIaearBﬁeﬂBA)bamﬂerA (5.5L,

dde ile . stirri Ifgcac o
714 mig Sgs e 20454 igogiavet ALinyRh 12heieal -BoriPors Rk 59 °C). Onee
additioninas hompld:mld therreanivheeseemovédfanhé ivedaflr am warn@dtto room
mperSy Sl TS 126 AL THE 4800 48 ol wiin 3.5
hours. Congénitratioff hadergrduced prassuye ahé trarsden q»fahe multmga)@]ﬁ@@ cooled stirring

110 1
solutlong 8?%?22(’?%%1\?# gﬁﬁ)l}’% gtt ahl(gﬁ_,d&é%%{rir){“%? f?l‘?&\k’&ﬂb Mdid&Hof 30 L of

0.
MTBE @a@ the I)ha\%'éswedﬁ deRpraipdul e prspRic 1axsT Was Mies WWH?P@ 62N HCl and
again withi( Dof DN H@F—‘ THE aqbtb@r laidi@w@ﬁgjthém @dSblEdl@ ) amalsl OF NaOH was

added Wil i a1 AP AN T B 0ig RIOBp o RSt of TG and the
layers wére puic diinalhyt, thet et s layaywas backi-xtrauet with 4 0dusidABEo Quantitative
HPLC ¥§|§a;ys Iéeg@a\(/lmgci Eg‘%ﬁq%l%l %And >§99%|)‘p$)1(t§' ro?fi—_@ BsedTi%exs fa'sﬁﬁé%qﬂ@rﬁ reaction.
Data for D-9: LRMS (M+H) = 225.1

EXAMPLE E

Me Me

B
o” o
H,S0, ﬁ—% _
OH MeOH OMe

Pd(OAc),, P(o-Tol)z

I 0 O E-1
cl TEA, 2-MeTHF

x\
NaOH
PdCIzdppf-DCM

H,0/2-MeTHF
Nazco3 2-MeTHF/H,0 v
E-3

% T3P, DIPEA, DCM %?\”/ Ov
N

K)E-&t

Methyl 2-iodo-5S-methylbenzoate (E-1)
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| PAc and 4L of water which were also transferred to

the extractor. 32L IPAc along with | COL of 5w NaHCO3
woaroos/t4ks@L of 15w Brine. The |ayers were cut panaus28/006563

aqueous | ayers were back- extracted with 20L of | PAc.

The organic |ayers were then conbi ned and washed w th

| OL of 15W% Brine. The organic |ayers were coll ected

to provide EE=1 (6.055 kg, 21.93 nol, 98 %yield) 15

i n 98.3VispHIy dI¥an MR 1D Ylask equlpped with a mechanical stlrrer thermocouple and

wtee B b oeisaoreedovih VB b EaL - R g et 5.5 ke
22.32 nfigl) vat theh Bgedvahil€ birriggd Gdﬁc@matamlﬁmc @hea(o 5980., 1L.16 mol) was

then o bRl R g A R P SR GE e BN TERO 2 s This
mixturd Yas iadedllyybranghteo 4B iiférmhl tefperhture b 64vaSCaddgdd amd‘ntghe (~18h).

The ne%ﬁqutn rp%r})hg\@esagggtg giﬁ%%l‘f@vc\}t;b (0 co@eﬁ%&?ﬁy et el’}(e‘]ﬂcﬁﬁ vhas cooled to

mnut es

16°C bspiazing e an gThath &1 ST IO T NN (B BeRENuveseaddvglowly (over 10

mmutes%Q)l/lHIe‘ rﬂGmY@?n oftHe bﬂe rAﬂI&QHé; §&ﬂt1$rpﬂle:¥@{ Wh@%ﬁ@a@ﬁgn tYringing pH over
can rqu tp%mno ahlgqul %ng e(qu Ué) $ éor[D qy@s n cogcaslggted to about
9

16L andretis susﬁmﬁorﬁﬁb@&ﬁhdﬁ’rﬁed ©ackiodheskteactosr Thblfask was rinsed with 8L of
ow e to 30

e apd Wbk R Yty ot tipSiotalit Mechfbd sinte P i 1oL of

S5w% NaHE Osemdt~i16h of d pés Brine e Thatayemseate cot H1d the dquesns lyers were back-
extractég \QH% Qéi of Tﬁ/?o:ﬁ%%%ﬂg c Iai%@%e% Hleh c@@%deﬁ%ﬂ%ﬂe& Qith 10L of

15w% Bppe Eh%mrggmg laergwersollpgad i prqmsi@ E:M@ﬁﬁ%lﬂg ZIrg mob 98 % yield)
in 98.3%RRiyPt i on of the starting material. The heat source
was renoved and an ice bath was placed under the
. 1fI ask to cool the reactl on over 1 5 hours A 26\/\/%
Met amothi 4 2 Srodatd2 "

\(,:\EPE rh%t%{gg %fo%_éé %rk% ?i CﬁXOt g 13’116,t overﬁh%ogeghlg atv‘iesu)dlly clean 100

L equlp‘f)le!@ Wiﬁh&i @BBéhanial §tirddtahe ﬁlﬁ&ﬂho&@}ﬂ@ eTiex$d@edrowasdbil et switched to 2-
| ready contained 40L of water. The black slurry

MeTHlf é‘r?’éllr)r Agictiydamine (894 4., 64 13801k avaspddedand %gqléaowqh degassed
with N;T E?co $3ra %{\p(éggg) B/ %ﬁg%}ﬁ R/gé(#ﬁégext&gg&e@%S rﬁ"ﬁéglgat)? etP% stirring

t ra foa nt 0 ctor.
solutiomehéde m:ﬁntamchgahe pyrgef Theasohtigawas furltlsey degassm/ﬁmllédmﬁuﬁés and tri-

0- tolylg(nggpéllu 81 %éi ]I C%tlﬁ%lz “fa(é/])aﬁgﬁd ﬁ%ogfpg gy pgl ur ');iﬁ’ aéiert]adte (0.120 kg,

0.534 n?olgemx 'cal%eQYHé ﬁh&id?) 8 Mhﬁﬁm&ﬁ{xﬁe&aﬁe@m& 8 oW dxQthe?hn from 11.5

15.84 nol) fromthe previous reaction
°C to 3. Ahangpdnt adelayed sy wisedbserved and theaeaction temperature

nrces S AP BTG e g R i RELIBERYDY o am aed
for anothet 85 wasuttf| Aothepdadit, MPAIC arilysef ofdrregdtioaradiqust revelilétecomplete
(2.18 kg, 19.01 m)I endothermic 19 to 14 ¢ and
consumpggn Qm}@ﬁ%ﬁ&p@tqr@ O&hq'( Beat sourgy was pgmqved pgd pjige bath was placed
e 4 48 BRI 1046 058 A9kt okt oo
added wery sloNRy n‘ocuomﬂrﬂl g‘asrwbhmoafahé exotherah (RO (rdmyes)-vaiRlCiAised a black
dded whi ch ca

precipifid tp doret T BB AERIETRNG PrESra Y alreacgntained

40L of WaRerSThe Bﬁclzgfluqu'gﬁaﬁﬁ?éjwﬁé)ﬁltér@d Bn SkadH1bABRE wi@d with MTBE
taken for HPLC anal ysis and reveal ed near
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conpl ete consunption of the starting boronate (>97%
cony.). The reaction was cooled to room 15
wopmpersisure, and 12 L of water and 24 L of MpghE/we068/006563
added while maintaining stirring for 10 mnutes. This
solution was filtered on Sol ka floc and transferred to
a 100 L extractor. The flask was further rinsed with
4L of both MIBE and water (x2) and then another 4 L of
(~20L) MEBE filtd i€ wab 4BES ittE EiR e@cﬂtact%i“ dThORy&I YRS Sut a%)debrs&yVMfrtﬁe organic
back-extracted with 21.5 L of MIBE' Assay of
layers rovegimdl ELI(ayférk‘g G dhenbls Tﬁe%bndd)/in &ls6%rpugity 78l WgS USEE agds in the
foll a 6 %yield). The organics were 20 rel oaded into
° OWIP%éegxtractor and 1.26kg of Darco KB-G was added and
the m xture was stirred for 2 hours and then filtered
over Sol ka floc The fllter cake was washed with 3x |
l hy A+ 1bgpa End) ysi s reveal ed 427-493ppm

o 2 TP SO P AP iy S s

a visually-cRAAR] (D @éddror cGRIPpad withAiectiEMSh! stBref@nd d thetmrocdurBd. The

mixnue?vzv’gsgsquggxft gwitched 19 2gMeTpf G ,1.§'Z Tl;ulsl\ggs;(qo?lb e b agditi of -
chlorop?}lmlémg ?2 (s ke, 31991 m%l)A(én({&her%lé‘QQ to 14 °C() Eanécll sodium carbonate (5.04 kg,

- -pyrlmd|n2ylben20|c acid A sol ution
47.5 mal). Ee ﬁns stomng sespeneion ovas addesbwates (I0HEE he@xothernic 15-24°C). The

ick it ¥ eeeci Wit adpy A e A G BepTC 3aC et 0518

kg, 0. 63‘29mbf)|v$as added Whidhi déﬁse\é@lfie @d&ﬁiﬁ tode€bmé Blick) TaBGhtéiaNntemperature
50|umh dr oxi de gll L, 26.0 nol). After the

was set tg 34 ﬁ@az egydifer3 o P‘@I’?‘IUB‘.@OW@)S 6B 6o HBlgionlyis epd revealed near
compleffg%%q:ﬂguéd%ﬂﬁg sfaftéh oxy?g %céﬂ“f Oﬂme"\@.ﬁctfb%t\?/%s?cogleg to room

m Xt ure wa I's tenperature
temperdtore; Sndifit Erof Walte(rhnnd dmﬂ Qf(MTB(Ehwenesaldde’d while olzémtainegg soiyring for 10

C
minuteq Fijs PRI GEES THEIE o Y ek BIE RET4OR 10QL Piffgisg: The flask
was furYHe? piné‘ed'—wfi’lfn 4L\ b6th I@i‘T@Elzglde{ﬁEr Mﬁ?gnd\ﬂkﬁ Qn%@r @Qd:ﬁ“‘MTBE The

estlrrlng m xture in the extractor. ers
layers waac eutmmtd theaghephelayensovare bmka@@ramsl wuds?alaé It Md B\H tAssay of the

orgamcﬂlg}jeir% ogvd: I?fg%bliam gaTI%};]@o 'rﬁslé% é (1\@%@ 7E‘)ﬁ°}1 ?ﬁ:lcgu The orgamcs were

reloadet intb itheexttactor andl 2126k of Barcdi KB a@wasadded aild tﬁé mlit&rd\bvas stirred for
HCl was_added slowy to the_cold m xture which_caus

2 hours;andahasy iared pyas ofka oo gthe frsake yas B@shedpygitiyéx 101 C 6t MTBE.
Heavy #ﬂ%ﬁ: 51931%9?&‘ I_eFanﬁ d Qf’ﬁh?ﬂ:}ﬂm oftPd ﬁ;ﬁ]k@ -8 bf L. eA\@@-@' was 2 381kg of

ere bei ge ter ca ed tw ce
E-3 (6630 otdrall, cﬁ6%cdcdvemytfmm DARDOJ. hBataakeE_v_Sh H\M‘sllﬁ!e(domlvﬂ-[z EDCI;,

293K, st 48 (€ 1t Vb D T @ o P Hg P Moot (1 PHE 39 0.1 -

7.99 H3, qm?ﬁfﬁl%eJ Mﬁ% HBdl HW 895\, 3hHy; 0@@45@%@1 ature 3

Hept ane. The solid was then drie under a stream
of N2for 2daysto provide E-4 as a |light beige
s.Methopyder. (2. 1o kg, 10, Q4m), 97 % yield). HPLC

ct to be 99.2% purity. Heavy

met al Aagvhty aﬁ:e\fﬁah 51T prEﬁéppmpﬁvaEdhagea fb9a Vippatlyadlean 100 L
Fe. Data for E-4: 'H NMR (500 NHz . 12.65 (s, )
flask thyoygh-anjn;lige gulteg cggce(nﬁﬁateg a|q§i so}yeq@swlg@ed o Z—Me’@lgF (=l élq) To this

solutiong%ii}?c?%i Z\aﬁ?gégp E,_)?Kd tBn s3aidn hydr8Qidé $1009) 60 L, 26.0 mol). After the

L(5- Fl uor opyri di n-2-yl ) oxyl met hyl } - 2- met hyl pi peri di n-|
-yl)carbon |1-4- nethyl pheagspyri m di ne (E-5)
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The solution of D9 (1 kg, 4.46 nol) was charged in a
visually clean and dry 50 L 20 flask equi pped with a
wd hveg/mmeupl e and nechani cal stirrer and was S@TVENH08/006563
switched to DCM (11.00 L). DIPEA (2 L, 11.45 nol) is
added and then E-4 (1.22 kg, 5.67 nol) was added to
this stirring solution. This solution was cooled with
an ice bath (12 Q To this stirring solution was
addmo§l ?CT%R thrhe8 ?ed—and]ﬁe $BatTBlince WA QLD 72°C aqidl Fﬂ&tﬁre was aged at
unne eeping the reaction tenperature <21 C over 1
this tenkperamncefoaddmoutsraftmsvmdnmnmletd Conmsmea\cas obserpestbynPLC analysis.

mhe el 2 B S GATARLT 19 P 3 RIGaE Syl e or

water a8 T8I ofMTBESKRicRtwas4ded 161th€ hlﬁlﬂg pestrd i the BREAAS 'Ehe layers
torise to 46.7 C and maintain that tenperature for 30

were cuj g1id the Wop@ nhase ovasweashedyacawithHOL e &E;xt Theaqueous layer was

then re ?ntgc;d%gg&h rggci (}90%%5%5%313%%@1}%% ﬁﬁ]g grgfg &tion. 2.3L of

12 N HOY mae addedrslowlyeto miexold ayix fudwhichtcheses eaekotherm fam 7 to 10°C. This
et SR ESIPLEL b LFLC, i v o et 1 2 £, B2 e
was wafshcrdsttvwée with 3tHE chc%H MatE@SThe)n th@ 8RicNJad \D&‘Sh&@ @\Cifh' PRL/g of cold
enper at ure under C. -46 WO 2008/ 1
15% MFFBE//HlazamEBmt)wﬁ ?th/Heptaee V\Eamalé)t 1trwaecrvaahedr wdbnl 5 mL/g of room

emperb GERGIE G 5t ¥ PR e et o705t yos them e
under a%reMRBIEN, BE2 Hhﬁ% phesidé ENB8a M%ﬁtfbe?g% pekdiet (018kg,20L04 mol, 97 %

of water and 4 of MIBE. The Tayers were cut and the

yield). iR} £npradyssy @vwds H@cprmuqﬁ tobe §9.2% mml)q Heavy mp@hanalysis revealed
f | a h
264ppitof bR D 7pi VP e Pl R RLEORSBIRNR MR BRISHAE 12,65 ¢ 1 1
8.85-8.821082 HYATI MgdHPLE 7895234 41z, 1.165 7«@9 787 nt, B); t2.4G(sed H).
with -50wW% of Darco KB (750g) for 1.75 h, filtered on
Sol ka floc and rinsed wwth 10 niL/g of MIBE (1.559 kg,
2-{2- r(&‘k 51% 5 RS P byridif-RyYSHREIY1 1) GRth ApiBeddiv- RO barb¥iy1]-4-

pped W ih a mechani cal stirrer, a thernbcouple, a

M@E@@Mand a nitrogen inl et was charged the
s gL ) R4 Ay S 9 i bcn o 01

flask ecfdul)[fe@rv)'lth J fiRrmh6esipl©ihdin¥¢HahR all firkéd ang dlay %lkleﬁtthl&haﬁto DCM
| PAc and the final volune was adjusted to

(11.00 ERBIREA Chy bl 65 mobae pddedrang hamBe Wrp e s emalavas added to this
stlrrmgt%flﬂi%g tI?llS%%lLﬁiO(’l%AS SRl an &Q@aﬁg(lg%\kj ?ﬁ)n't}'lés sélrrcl)?g solution was

erature seeded at
added 'BRS(7( 87( k3. 38Jmomithmugh lan additian lﬁmhef kmplrrgsthe reaction temperature <21

B A O N T T E R —

facilitaf® sﬁmn HEBEIV Werdthdded! qh\‘?@@dcﬁgﬁ q'ag Qeatdd {'H 44’@ @hﬁillté?(otherm at
be cooled to 5 C and stirred for 30 mn.

42°C, whislp eznsemhemmrh@me torrigesd éﬁr7 € vt maiatdin Fftaé termmatmcfor 30 min).

The re%han hvgf) fl%eﬁp atI( G eg%gtanuxlehe% d %eqblglfh the %a} t%g %}als PAF gomplete

and T3H(1.8d, llmerm@l%fda@ﬂddﬁ‘d torac&dl@gertoﬁoemba Mhe @taimaiayr(am Uy the reaction
was found to be dry w 0.3 W % of sol vent

1.2
was degpeheonppets byJdARLE apd aag aoglgd in 1 gRbakdede’ Gotd fa of 9ptes was added

(slowlw fgskil)gS iéa%rgﬁ%eg? f%%;geeﬁm n?a;h?%ﬁﬁérﬁt?:@l%me?wj °C. This

found. 421.2035, required. 20 EXAMPLE F O NN Br
-46 -
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HOHN OBr F1 NA7 N OF2 N EDC, HOAt, TEA N N
F DV COHCOCHCO Pd(QAc)2, DPPP,I 2 NaCH, THF, 2
woRo0dA7E50, MeOH N O MeOH, H20 N~ N, O N/  N,pc@/d$2008/006563

N F-4 FNNF-3F -47 WO 2008/ 147518

PCT/ US2008/ 006563 2-(] (3R 6R)-1-[5-Brono-2-(2H1 2,

3-triazol -2-yl)benzoyl | - 6-net hyl pi peri di n-3-yl } net hoxy

)- 5-fluorop, dine (F-2) To a solution of 250 ng (1.12
mlxturéTWQsl] Stirfdd A'rdom fehipdiBrutelfot 30 W]Hl!ltks F"l:héln henERaLE QIas tingtEtred into a

anal ogous manner RS A8 start ng from
50 L exfrabtoopimarged with @izl MTBE. dihe B8R way rinkedwithrapl addit®nal 2 L of water

7-azabenzotri azgl e, and O. .
and 4 L MR e PR ARTL P it o iy 28 1B NeOH and
then 1018 IN BROMRNHink, the 8fpahRRs wepswasdHed t&etelvaith 40 D Tbrin@T5%. The
The reacti on was artiti oned between Et QAc and

organicsfgactipng eantifabvul PNEHERD, at uebStked avd than igated withy+30v% of Darco KB
7509 B 155 Tt flsre §riite RS o BHER P P n b MIE (559 ke, 94.5%

recoverbz}:/ 'MBa v1sﬁ1hlly—cl§a16tﬂndnlﬂy SOI‘Ii RBF qu}iﬂ):d wn417a4m3:c}famwaﬁ stirrer, a
1 require 10 Meth
themomples a{rffé% sandenssppnd arﬂﬁwgcy I"B%y‘l"%seqlﬁwe,d the gruidp atgriqd from above

(E-5 so}@_ g)aglil:éll)sfg%gtg @:{éc} ére f{l ';%cﬂ'%%?% dﬁpﬁ%ﬁql 21'1¥ér9 bﬁqézx‘%%tﬁ)n mixture

rbon nonoxi de was sol uti on
was soloéntsRched (oIPAZ antdwhe figd] vblune w2§adjgsté(0t0115 @bdut 4 mL/g of IPAc).
pal l adium(11) acetate,

The reain@n B]il)gttlfﬁ \ﬁ%wwrtﬂng ﬂﬁl ﬁd}iﬁ%@lggkié‘gn@lt)ﬁﬁ@r@ tgppetpture slowly and
seeded %4#’0%}1)1 Stag; degt. @Xkr@?? f n'leﬂel}cﬁ (mtalﬂgd EF%M&%SE %h Img’hgpténe) stirred
of DMSO B0 Cto e

r 10 m nutes. reacti on was
overnighh@6 hp) atocedmueniperaturd ﬁielndmptané wasptdad (Gonmldg)i aler &0 dhin. The

reactiof Y vyiages o7, PekooAp be F0Teh S S 8l 583ed fow 30 min. The

suspenshGi ivaBtheHARREETY bitoWar IR poPidd ¥ensed Wi PR he AR, x 3mL/g of
and concentr at ed bi rotary evagoratl on. The residue

cold 15y@mE>An) end hesrfans (Sonl(em The rasidiabbgiag bslidwasdigdundgep flow of

e AR I0RR s PARE B B S S0 S, 12 o

was isothbell ds o ligh Beigd 54lid (9X.£10APed.99.5 % ee, > 99.5 % dr, Pd level of 8 ppm and
KF of 0.1). Data for E-5: HRMS m/z (M+H): 421.2067, found. 421.2035, required.

EXAMPLE F
‘e, ' Br
. HO-C N
. e
F1_
A-7
EDC HOAL TEA N
DMF
CO, Pd(OAc),, DPPP,
COzH _NaOH, THF, CO,CH, -
o, TEA, DMSO, MeOH
MeOH H,0 O\/
@ SV
N, O N~
N F-3 F
N/
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3-[((2R 5R)

5-{[ (5- Fl uoropyridi n-2-yl ) oxy] nmet hyl } - 2- net hyl pi peri di
woods/y7ssar bonyl | -4- (2H 1, 2, 3-triazol - 2-yl ) bagamig2008/006563

acid (F-4) 25 To 95 ng (0.21 nmmol) F-3 in 15 nL of

1:1:1 MeOH THF/ H20 was added 0.84 nL (0.84 nmol) 1M

aqueous sodi um hydr oxi de solution and the m xture was

stirred for three hours at 50C. The reaction was

2-( §g3Rf§ BFE-qr!gcbro&%-!ﬁ’-g%rla, bedlligol-onm )b%n%ﬂﬁéunﬁetﬁﬂbi\b@ﬂaﬁl»}vl}methoxy)-
T c an Wasedvvltn1MNau-| ree
Mﬂlﬁé&_@c@eous | ayers were acidified with
vvashea"otah?pbélopmﬁo\mgﬂ Bowmahofddi7e49 %V’@r(ll\@S@@Ol)F -1 (prepared

in an ana g%ﬁgneg%g(}\egt sfatfi %goﬂoméit Ex%)}xﬁcfex-lg’@ob% 9585} 982 rﬁ?@ d34 mmol)

e was s anes n concent’r
-hydrc)b(g)-?pdizaberii@tlﬁ:crzéleaSndiO 47mL €3.30 himbl) Baithyl&mrneﬁnlj mL Gf IBAF was

added 3,2(13@95 {16@7 mnm,@)@@d)thmefc@im%g stgmqgi f%yg ,11 é)&ﬁdThe reaction was
partmo&%%%o%%‘%gﬁ%%@%ugNa% Wﬁﬂ%&ﬂ%@ brlne dried over

r~~O THE
MgSOsNarid ddnCenitraffed Byvrokary eFapdradich foPproid@R-2 as a gum. Data for F-2 2 LC/MS:

It = 26%:"?1“’2'"{?[@"@ }b i‘ﬂ‘gi}fg‘?‘%?ﬂ|r%‘l%f8f‘1 di n- 1-yl ) car bonyl | -
4-(2H 1,2,3-triazol-2-yl)phenyl]nmethanol (G 1) To 175

ng (0.39 nmol) FF=3 in 20 nL of THE at 0 C was added
Methyl 8- [8@ RAR S { [ 8-flubropynidin-24yiok y Jmi ety $2eme thylpipeyidhin-d eyDcarbonyl]-4-

(2H-1 %{r%bpg :Pge@g’%emgt he mixture was stirred for 3. 5
to warmto roomtenperature,
r eact C@rbonasomwwbwbﬂw throvghyg soliggiosrof 528 mag(1nd 2 1115%1) of -2,
25 mg (f@ql-lerﬁh'l%l NafhbiaRl(H) Qe Mg 4P 1 MnMElh q:r3 -Bi5@ipHeaM phosphino)-

propaneeaﬂé;@é ek 361?%1?1 s Llfétemhﬁ?%%'@mgg?ddbé Ml DMSO at

80 °C fguroi Iﬁirﬁt‘bsbﬁ‘hé |r6e8:hoﬁ @Vad nien sihded amdega Bzﬂlvpn of carbon monoxide and

xanes/ Et concentr at S n '
sired @ AGSFIS ST Ther BORNERR BTHong RETRCROAL and sporpeg aqueous
NaHCyswashedliwith water,dbrinadried aver BIgSO4 @/icwancpntraiectbﬂ mtmymvaporatlon

el s B s B v

3 as an pffiyghi lidHPats for Fsj: L@(M wtEBS THA=1456 Hopng} 454.2

required.

3-[((2R.5R)-5-{[(5-Fluoropyridin-2-yl)oxy]methyl }-2-methylpiperidin-1-yl)carbonyl]-4-(2 H-
1,2.3-triazol-2-yl)benzoic acid (F-4)

To 95 mg (0.21 mmol) F-3 in 15 mL of 1:1:1 MeOH/THF/H,0 was added 0.84
mL (0.84 mmol) 1M aqueous sodium hydroxide solution and the mixture was stirred for three

hours at 50°C. The reaction was filtered, concentrated to remove organic solvents, diluted with
EtOAc and washed with 1M NaOH three times. Aqueous layers were acidified with 1M HCI,
washed three times with DCM and dried over MgSO4. Following concentration by rotary
evaporation, the residue was suspended in Et,O/hexanes and concentrated to provide F-4 as a
white solid. Data for F-4: LC/MS: rt = 2.02 min; m/z (M + H) = 440.2 found; 440.2 required.
HRMS (ESI) m/z (M+H): 440.1744, found; 440.1729, required.

EXAMPLE G
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10

15

Br DMF fSfIBU3 | CO Pd(OAc)2 Pd(OAc, DPPP, N O " \
Tetrakis, CsF ' TEA, DVMSO, MeOH Cul, DVF O NN N H 2
woR006H26493 CO2H N3 O NaOH, THF, \ N O 0 N MeQ@diZo69/0¥563
N/ NFNNH4F \ H3 15 -49 WO 2008/ 147518
PCT/ US2008/ 006563  2-
{[ (3R, 6R) - 1- ( 5- Bronp- 2- i odobenzoyl ) - 6- et hvl pi peri di n-
3-yl I net hoxy} -5-fluoropyridine H1 To a solution of
350 ng (1.56 mml) of A-7, 58.mg (1.56 mmol)

C025H rono- 2- i odobenzoic acid, 2 ng (1.87 nmol)

1;hydgoxy-7- azabenzotrlazole 0' (4.68 mol)
aflded 44 (2.34

5t|ehylamne|n5 Hof
{he reag{gon was [

atlt 50C. The Irea tion was partitgon betvveen t OAc_and

sdt urated ad NaHCO8, waslieN with mater, DBrine,

N

N N

\_/drie over MySO4i and concentr d by rotary
evaporation to provide H1 as a gum Data for H 1:
LOMS: rt = 2.8l mn; mz (M+ H = 533.0 found,

[3- [((215@@) @ ﬂ@qpluB%man f-vl)éﬁvlﬁ’fem{m 3- r{létﬁngm%R)irrﬁi y{)carbonyl] -4-(2H-

or op n- 2- 3T ) oXyT methyl
123t” t g yI)carbonyIIphenyI}pyrlnldlne
(H 2) Tbol 75 g sn89 invsl) BE3 Ef3 230 mp o(fQ‘HfF3atr0’ﬁﬂ Yaohdddd 1,89 mL (3.78

0 d .
mmol) égil(ﬂgg.g% amp%éné% aolg 1(;&1#’]613%%9&1 ¥hqp xiélrxlé{ljrr}e &a@%&rr%i }or 3.5 hours
while aD¥inglts weam taddend t&0pergtufd Thd reastibh was quenched with 0.15 ml water,
0.15 mf ﬁ‘}"}o %ﬂlecbtug 'I\&W%lﬁg&? 2 6% ﬁhlv?ﬂéﬁﬂﬁ?%erﬁﬁﬁer%@ ﬂlrough a pad of Celite.

on was InN a mcrowave m nut es
F ollowmg@gncemr@n@@ hi: £9tary avaBOTahenithq wwaidye peas puefie@Ebpilash %mamn

chroma&%ﬁ@(ﬁ&ﬁ@%@ﬁc%b&%trat@@%@&n%@ th PBOAiexaldsi ahd concentrated

i S e e g8 LS s 2Dl + 1= 262

found; 426.2 rejuirgd ARMS(EST) hi/c@16) 424, B3 43 ohhéydteldB 6trequired.
provide HH=2 as a yellow gum Data for H2: LCMS rt

= 2.6l mn; mMz (M 20 + H = 485.1 found; 485.1
required. EXAMPLE H-

’;@00 s : q@ .

F EDC, HOAt, TEA

Br DMF
(\)\SnBu;; O\/ CO, Pd(OAc),, DPPP,
Tetrakls CsF N TEA, DMSO, MeOH
Cul, DMF P
CO,CH,4 COZH
NaOH, THF, OV
Ow - @
MeOH,HZO
NN © N
‘\/” H-3
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Met hyl 3-[((2R, 5R)-5-
{[(5-fluoropyridin-2-yl)oxyl nethyl }
wo dodreizbigl pi peri di n-1-yl ) carbonyl | - 4- PCT/US2008/006563
pyri m din-2-yl benzoate (H 3) Carbon nonoxi de was
bubbl ed through a solution of 500 ng (1.03 mmol ) of
H2 25 23.1 ng (0.10 mol ) palladiunm(ll) acetate, 43
ng (0.10 nmol) 1, 3-bi s(di phenyl phosphi no) - propane,
2-{ [(31@6‘1@) 2(2Brétho 240l o BH2bY1)J6 A Bh DM PIdENE 3 1yN mde?h Wy } 5 ﬂuoropvrldlne
nmet hanol and 7.5 mM of DVSO at 80 Ctor 10 m nutes.
(H-1) The reaction was then pl aced under a bal | oon of carbon

nmonoxiTde svhetionsdfiIS0afg at. sﬁﬁmiblf AL, 510y d. 56T:Iamol) 5-bromo-2-

odonh A b5 IR B 2P TR S0 IR 6 o

triethylAfgB@4n Sand of DME mtas atiéat] 449 mg(284 mewal)p EDAE achthe 36aclibe was stirred

for fouf }?cﬁlrgéi% OV"?S g@?%é ﬁgxan ﬁédtlldﬂai ?%SV@%?ER%{;@QMS%&M aqueous

NaHCQst waehﬂdt@tlsmtea bring; dri¢heverMg Q@n@cown&a@d bp rotagyevaporation
to provfdng' 1 aguﬂﬁ%gta fOMA: L‘@F—MSZ rt £ Q‘*ll'rﬁi%dm/zl RYS 1F-SIsB3 W Bund;
1944 found: 465.1933 required
5330r%q1{"(e(12R 5R) - 5-{j (5- f | uor opyri di n- 2-yl
oxyl met hyl } - 2- net hvl pi peri di n-1-yl ) carbonyl | -4 35
d 4 5 !

vl)carbaadhhmﬁvlk@@rhiﬁhﬁ/(l—ﬁ@) was added 0.97 an (0.97 mml) 1M

aqueo bééfglo%’cﬁ"z%'n‘?gg @i H%o‘?ﬁoﬁfidl e n{ga(;é)t% fm2-

stirre
tributylsfemylwrmz@mes 43 bme(086mpe1GaFnd &g ((Afé)é megobKrwdn 3 mL of DMF

was ad&édrﬂ?ﬁn@"é@ 04 nﬁﬁ@%‘etraﬂﬁ%ﬁeﬁ?@h&s h ﬁﬁad@&hg)%a hedrettidh was

rine, ncent.rat ed
heated g\ﬁawrgwwfdor IO mlavﬁea & L 2SR castion s peMcdnr btiken B1OAC
and satﬁx@fed'ﬂqéeods@ﬂd‘i‘BZOLtwashéd Qdthrvater, bifide, dtibll dvé)MzS@%1and concentrated

oy rora R T BN 8 LRSS e ol o e

(EtOAhdxangy) To proividerHQ ds-alyeNowEd@). BaBtfor ﬂa\ IIC/MS: rDivR. @8 win; m/z (M
+H)= &%M‘E@w“ lidq;t’g_ﬂ 4PdC12(dppl7 Br ON '~/ THF, H0

HHO Li BH4

Methyl 3-[((2R,5R)-5-{[(5-fluoropyridin-2-yl)oxy]methyl } -2-methylpiperidin-1-yl)carbonyl]-4-
pyrimidin-2-ylbenzoate (H-3)

Carbon monoxide was bubbled through a solution of 500 mg (1.03 mmol) of H-2,
23.1 mg (0.10 mmol) palladium(II) acetate, 43 mg (0.10 mmol) 1,3-bis(diphenylphosphino)-
propane, and 0.57 mL (4.1 mmol) triethylamine in 15 mL of methanol and 7.5 ml of DMSO at
80 °C for 10 minutes. The reaction was then placed under a balloon of carbon monoxide and

stirred at 80 °C for 2.5 hours. The reaction was partitioned between EtOAc and saturated aqueous
NaHCOs, washed with water, brine, dried over MgSQs, and concentrated by rotary evaporation.
The residue was purified by column chromatography on silica gel (EtOAc/hexanes) to provide
H-3 as an off-white solid. Data for H-3: LC/MS: rt = 2.30; m/z (M + H) = 465.2 found; 465.2
required. HRMS (ESI) m/z (M+H) 465.1944 found; 465.1933 required.

3-[((2R,5R)-5-{[(5-fluoropyridin-2-yl)oxy]methyl}-2-methylpiperidin-1-yl)carbonyl]-4-
pyrimidin-2-ylbenzoic acid (H-4)
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NN THF\ Br O1-3 NBr O NF 1-4 1IF -1'rOI N

Ac20, DMAP O N-11 SnBu3 pyridine \ I N O\ Tetrakis,
woRbs/148s, DMF O Br O 1-5 HON F ~ | N O NaOH,pClis2008/006563

MOHH ON20 ONNNI-6 FN,NI1-7 10

2-{[ (3R 6R)-1-(2-Brono-5-i odobenzoyl - 6- net hyl pi peridin

-3-yl ] met hoxy}-5-fluoropyridine (I- n -51 WO

2008/ 147518 PCT/ US2008/ 006563 To a solution of 3 g

(13. 4TgMBh)m® EOﬁKm{]ol?ﬁ 91r(§ﬂrL1ea@H‘BlfMe©Il?)Iq{F7H§O was added 0.97

|odoben20|c a

mL (0.97mip@hohN 13gHets SPEixe) laydg&@ﬂéﬁwpa%anda&he nejxgrgrwag grred for 30 min.
at 50°C"Y deattidreWiyheualiged o fR0="TLwith 1DMACMaAd adsted tBre8Bintes with

EtOAc. ('?h%htfr L%eg%r?%sﬁéaewﬁﬁ ﬁfihé Qﬂle%%%ﬁgbfﬁeﬁd Bﬁcentrated by

urs at room tenperatu eact
rotary epmdratﬁommqﬂohde reénas b 6¥fewhmjsd£1ds Data ﬁdrébl—4ah0é‘dﬂsrt = 1 91 min; m/z

(M+Hglad conce rat eigfl Bn" g—ﬁg}dy ev S’%/fzgy+1§wﬁlg6?/g '451'1776

requiredvas purified by coI umm chromat ography on silica gel
( Et QAc/ hexanes) to prow]gigAMplL@Is a gum Data for | _1:

LOMS: rt = 2.75 min; 532.9 found;
533.0 required. 10 |
2- { 6R) 1-(2- Bronﬂ vmmylbe zoyl) met hyl pi perid
I Nn-3nyl! HBOXV - 5- fluor |d|' " s spenS|on of
6.85 g (12 9 ) of I1= 4. Q
potass m Vi kfluorolorate and|| 5. 33

0B in35 nl g ? 8Hd 9401ng (
nnol)|HdClZ(dpp an§ Ph b i on was purged Mﬁth

argon gt 5 mnes~th eated at 85C for 15 four

hours. [Th§& rean wﬁ%}t;dired at roomj;&amrature
for%—afary%kh o%

sat UtdaAdppAqueo AHCOB, was th Mé’bo brine,

dri édCQS/QIMFI\/gS, and Iezoncentr edFby rotary

e Hati on. The residue was puHd.ied by col um
chr gmat ogr aphy on
5 ’/\j\/ L|BH4 O\/
THF
F
O
f N
Ac20, DMAP @) ‘“,, SnBuj
—_— _—
pyridine I\O\/O XN Tetrakis, CsF
| Cul, DMF
Brr O . N~
\n/o S Ho F
' NaOH, THF O\/
O\/O | XNy ———* N ° [ =
MeOH,H,0 N
2 N NNC 1 7 F

<

2-{[(3R,6R)-1-(2-Bromo-5-iodobenzoyl)-6-methylpiperidin-3-yllmethoxy}-5-fluoropyridine (I-
9]
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silica gel (EtOAc/hexanes) to provide 1-2 as a gum

Data for 1-2: LM rt =2.80 mn; mz (M + H =
woAes/y7eund; 433.1 required. 20 4- Brono- 3- [ ( (rfyUS2008/006563

5R)-5- {[(5-fluoropyridin-2-yl)oxy]nmethyl }

-2-met hyl pi peridin- | - yl)carbonyl | benzal dehyde (1-3)

To a solution of 4.2 g (9.7 mml) of 1-2 and 5.7 ¢

(26.6 mol ) sodium periodate in 50 nL of THE and 20

M watgr émlcﬁxd&@jg G miolf OF AL, m‘@g 19f1 AP bY¥mo-Xt

solutlon of osh . um t et raoxi de. solution in

iodobenzoi adift2zHoe ( laﬁahnt%l) | ddraxghenzatiiagple merphyfirate; gpd 5.6 mL (40.1
mmol) triRAaBindlif 60 @iL of DMF Wasl hdded B85 § €2t hﬁﬁleES)C and the reaction was

artitioned between EtOA sat rated a
stired R eyabigen Ut i DR EEre. o Taoe g TG IoNRg gestreen EIOAc and
saturatalndjueausdeall € Gt esashyd mﬂhavqterebam) rdaied omert Mg{SO@vamle:onQerﬁrated by

rotary e%gl’)_@' m&@géﬁoéen aJ ﬂlgé’lefl'b? él.n%n%bc?ggaﬂny%n dlica éeM
(EtOAq/lexBpesiie Brovidedr m gan{ Data fqr d:dr bpWISarte= 2.7y myipxa(zrM + H) =

5329f&\ﬂd 523 oBtditeni peridin-1 yl carbonyllphenyl} met hanol
- To a solution of 3.94 g (9.1 mml) of 11=3 in 50

nLof THE was added 5.4 m  (10.9 mmol) of a 2 M

2-{[GRORI-(BBrétholS-¥iRy BhRghodyyétiylis péridil3Ey 1 ethbke} - 5-fluoropyridine
(12) reaction was stirred at roomtenperature for thirty
- m nutes. The reaction was quenched with saturated
aqueoUs aNtddnsRm ofd. 8 g OF2. amingdpof §-1,i Hb2veg (be? wesel) potassium

i BRI 195155 SRR AT e W g ms (15

mmol) Bdeh(dppSand thetrastion was purged with argandfioy S aniapiss shandieated at 85°C for

four hoﬁstVI'h@ ‘%edc'tloﬂ v@a% sBrrod B robal t@mp@ﬁiué{% ;& 3 ddysMRn ﬁimtror?ed]lﬁtween
EtOAc gngﬁzgmgtegl Wg% Igﬁ}Cég,, wasﬁaeéJ with water, l13r1rr1ee %lflllegl %ver MgSQ,, and

concen{r{ité@ b kroteryawdpddiion. ZFhel rpgdyd wad putifidd by column chromatography on
o AL (5L Pt M PRI F g s
+ H) = 483.0 $ouriph}3.0fredi#&R. i n 50 nL of pyridi ne was added

1.67 nl (17.7 mol) of acetic anhydride and the

reaction was stirred at roomtenperature for thlrty
4-Bromer (2% 5 A [(S=Hreropwidias N gl il

vDcarb&iilbetaldehl/ 86 (I-Hgueous Na vvashed V\/lthvvater

25;25? ?ﬁrsl(? C{I i 4 gg%%én '/a%&jq:gw socyum periodate

in 50 mEhGfOTTeE @@1 a@hy vaterSivdsi added) $J42(ert(Q4d/dimE)nﬁ$)2 5%owt. % solution of

osmi gramﬁ;’ﬁ% lkxf ion f%rtg%%l ga apdt ou;géachx?a Was 81 Lsg{-rg@at {oém te%lp%?ature for

four hogrs| IbeZRastR)n way partmoned between EtOAc and saturated aqueous NaHCOs,
washed]\(' r&ﬁ‘écﬁo@:r % 2 gﬂ@&&%lehtrﬁeﬁrﬁ? b te%f)éx‘QhSn fo provide

car ony [-4- ]Fg I n-2- enzy tate 6)
13 a5 gy 19408 gt /DS 16 2P om 262 Pioh 35 B433.Csfoundiohisgl fequired.
(0.84 mTDI) 2- trlbutylstannylpyrlmdlne 170 nmg (1.12

{4- Brommgg-E(QCéER)gg q.[(]j &{%ﬁ&ymd ﬁZWolx)\/]n(ljeJtLvll}[b-%eth%geri in-1-
yl)carbdsrﬁﬂ]'phkm&tmenhhmﬂ p‘nenyl pho}sphi nepal | adi um(0) and the

To a solution of 3.94 g (9.1 mmol) of I-3 in 50 mL of THF was added 5.4 ml
(10.9 mmol) of a 2 M solution of lithium borohydride in THF and the reaction was stirred at

room temperature for thirty minutes. The reaction was quenched with saturated aqueous NH,Cl
solution and partitioned between EtOAc and saturated aqueous NaHCOj3, washed with water,
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reaction was heated in a mcrowave at 150C for 25

m nutes. The reaction was partitioned 20 between Et OAc
woxos/sAk14r at ed aqueous NaHCOB, washed W th watglyus2008/006563

brine, dried over MgpSO4, and concentrated by rotary

evaporation. The residue was purified by colum

chromat ography on silica gel (EtQAc/hexanes) to

provide 1-6 as a gum Data for |1=6: LOMS rt = 2.26

brine, dfied ov%‘? MgSU%;, dhd'ﬂbncerﬂr?:%d]byf r@té?fdeveﬂ)a%tx%nrts BHVi®IL-4 85a gum. Data

for L4 LA/MS, P o3y o 74 (- b BOgeiadi4a7 4153k bon
111- 4 pyrim d| n- 2 yl phenyl % nmet hanol (1- IQZ To 830 ny
|

yl)carbmojllbbnz;da@atet(hé) m xt ure vvas stl rred for threehours
at  1qam LAIRA Flug~ 8@‘%:@&?&“ g g(é%%%g%‘fwm in 50 mL

renove CEganl C solve rtitione

of pyriding weeadded A7 mh(il 7s'émmczli elacgtie édugirlﬂa probthe rgagdipagvas stirred at

room téMﬁeli‘atWEtf%f thitdy IfiSutedThe deR¥6H waW%on@d‘get%B& E@A@h&ﬂ saturated
rotary evaporation. The resid S’é& g}ljélfled
4

aqueouggﬁaﬁﬁsph washs %Wﬁ?ﬁﬁ)br’élﬁ drigq Quer concentratgd by rotary
evapora(tﬁHCIEe Fetsﬁﬁé wele Pu¥ifiedHEl 3dluainct hir-erh htopiaphy 60 BiteagebEtOA c/hexanes)

oo Rl SRR RS s P YA AP B 4 B, 47,

requiredhi t e SO|Id. Data for 1-7: LOMS: rt = 1.97 min;, mz
(M+ H = 437.1 found; 437.2 required. 35 HRI\/S(ESI)
7 437 1966 found 437 1983 reQU|red

pynmlmeylgé&p@[&ggt@gmg the f or egoi ngmst hodol ogy, but

descr TBGRRETSID Gl0PAqe: (or einal] ehi-s ol hare (F&R oD 2

tributylﬁxmimﬂ))&ﬁmdﬂte 17@ g @ 1t2anmba)r¢simdnm 18p (@08 myeol Cul in 3 mL of

DMF w%?nairélg% @/m{al | als éegtatl)(ys? engl%gFrlxyz%hosHﬁ E%aliahqm?@y A the

reacnomwgahmedsxym mhisowawe at 160%C fondGeningiepe Theresaction vias pStitiened

betwee% EE%J% Q.E@%ﬁl/taﬁe ru@o&%éﬁ@ﬁg W¥shEd A3 WwAED EHB@ gfrﬁ@ R¥er MgSOy,

es or appropri at e’ sol vent
and conggriraieq by RIS B QT3 (T residyera% PsHicRdyeolumn chromatography on

silica gél (Eﬁ!)naﬂhekeme %ﬂa@ﬂe%s gUBT. D@ bl L& AWM S :a¥ €258 min; m/z M
H20 containing 0.1 % TFA as a

HPL
+H)= ?E? %aé 1iedi ed as the TFA salt, in which case
the nasses reported and found are 10 for t he

fb%e?idri“-rl] G 1feBbonyl]-4-

difd cxtlactced

2 = = . H A .
pyrimidin-2kylphedsti mathdnoli(lol)er Na2SO4, and concentrated to

Pf ovi g¢ 8@'0%& (24 Bise)) L6 @gﬂls%ﬂé E&éggﬁg&@ngﬁ d%s added 5.2 mL

(5.2 mng[olp E?\/hgqus @deqn @y@qqp(glf.@p Lon&gé t mwtgx@rmas stlged '}jor three hours at
room téiﬁﬁeﬂﬁﬁx%OYh& Riap@sr Whilcohcedizfied fieniond digadit solventd 4hdthén

partltloXed %etwee ]gt)&)\g Xnd saturateN%queous NaHCO;, washed with water, brine, dried over
MgSOy, and concentrated by rotary evaporation. The residue was purified by column
chromatography on silica gel (CHCl;3:EtOAc:MeOH/ CHCI;) and following concentration by
rotary evaporation, the residue was suspended in Et;O/hexanes and concentrated to provide I-7 as
a white solid. Data for I-7: LC/MS: rt = 1.97 min; m/z (M + H) = 437.1 found; 437.2 required.
HRMS (ESI) m/z (M+H) 437.1966 found; 437.1983 required.
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2-({(3R, 6R) -6-nethyl -1 -[5- Nr~
nmet hyl - 2- (2H1, 2, 3-triazol -2- 460. 1955 found, 1-2
wotobs/M7e18N / F yl ) benzoyl ] pi peridin-3- 460. 195 T/US2008/006563

required. v F F yl}nmethoxy)-5

(trifluoromethyl)pyridine M

2-({(3R 6R)-6-nmethyl -1-[5- 1-3 1 NO

nmet hyl -2-(2H 1, 2, 3-triazol -2- 392. 2095 found,

yl ) benzoyl ] pi peridi n-3- 392. 2081 required. NNyl

Ve, e sy ig Soppotings VR PECRRERG Hna s foTegoing methoddlogy, but
substltLitrrnghé Zprd: j)ﬁata‘ytslxbﬁimﬂed 2eag319!6as’l.&%&.nlﬁmﬂdhe fotegbing Reaction

Schem%@%g%?)vpy;}l eridi.n-3

d‘ﬁg,tjlf)]y(‘r st Wg Wés [ &3 cro?ndmermally aValhllb?e described

in the |Beratunooore2dily| {y2Rt1e81Red by wat Biilled M the art of organic synthesis without undue
expermJ:er{te{t%n”@o%’el ﬁl@fl ts-vherd pﬁﬂﬁeé—&ﬁﬂﬁ%oma%&r@'ﬁy iy,

hi azol -4- 42 646 required
EtOAc&hr:yams poatE] mmeprxm ﬁOlge@‘ISY§tem@%W91)ep9¢lﬁ@ﬂr&é theefrganbage;

alternat¥B, sém® pfdduots Gveze ()ﬁrlﬁé’(fbﬁi%)veﬁe @Bid&)HPL(NKCH3ON/H20 containing 0.1%

TFA asfaoxafglé;ffg}e) hyllmﬁﬁtsg gg 5]11441% aégF rugﬁlrhl asg’ theé‘fr(l)z?ssgs rsel%orted and found are

for the Yre¢-badeh oﬂwrilazmgr ifithctiord dointainiA@ theprydyry coaldrive babifietVeyith NaHCO;
and extiacieguxﬁlél? ﬁ%?/&é(% @8&§I£6|‘$542¥n%i@ci%%eq E)o u%rawde the free-base.

Cpd Structure Name ‘ HRMS m/z (M+H)

5-fluoro-2-({(3R,6R)-6-methyl-

11 1-[5-methyl-2-(1,3-thiazol-2- 426.166 found,
"— yl)benzoyl]piperidin-3- 426.1646 required.
yl}methoxy)pyridine

2-({(3R,6R)-6-methyl-1-[5-

methyl-2-(2H-1,2,3-triazol-2- 460.1955 found,
1-2 ylbenzoyl]piperidin-3- 460.1955 required.
yl}methoxy)-5-
(trifluoromethyl)pyridine
2-({(3R,6R)-6-methyl-1-[5-
13 methyl-2-(2H-1,2,3-triazol-2- 392.2095 found,
- yl)benzoyl]piperidin-3- 392.2081 required.
yl}methoxy)pyridine
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wob0bd/uoss- 2- ({ (3R, 6R)-1-[5- 1-8 N o

o N/ yl)benzoyl]piperidin-3- 410.1875 required. UF

yl '} nmethoxy)pyridine F

'\/Ell

fluoro-2-(2H1, 2, 3-triazol -2- 414.1747 found,
I yl)benzoyl]-6-nmethyl piperidin- 414.1736 required. N
I'N F 3-yl } et hoxy) pyri di ne cl

2-({(3R,6R)-1-[5-chloro-2- Me,, |

N o

PCT/US2008/006563
, NN o N

(ZH-1, 2, 5-Tri1azol -2- 450

y L rheweo - 6- net hyl pi pe
F B-yl} met hoxy) - 5-
2 /0

1447 1ound, 1I1-9Y9

g

D 65532 HME2, Btriazol-2-

0. NI NN
VO
396.1831 found,

8
14 | 5 ¢l uo¥ o- 2- ({ (3R, BR) {6- np - Q +.N.0 .
W71 (K- et hyl bi phéﬁ 2 @ @yéé‘f?]?]‘fg‘g%fh%%}l}a_o N f 3961831 required.
yN) dar bonyl | pi peri di n- 3- | Wiimedox9)pyeidiner ed.  yl |}
nmet hoxy) pyridine Me 5-chjoro-2-({ (3R 6R)-6- M|,
ngs hyl - | -[5-nmethyl-2-(p -11,1 ,3-triazpl-2-
4% 762 feund, N, N O mﬂfﬁﬁ"“ﬁ)(égré@ér 'B?%Y?i Hi n- 3-
426. 116911lrequired. N V yl{(Qmethyk§iphgnyldi,Be Me
1.5 | 5- Ty o™ { (Eﬁ%ﬂ " 6- et hyl - | 426.164 found,
— | - [k meghyl - 2- (2H le | 1,2, 3-triazol-2-| 426.1646 required.
p145 found, 474. 24Rybesgoanydgiperiim8N 0 N F
yN-benzoyl ] pi peridin-3 U yihmetfRyKMIARY " i di ne | Me
Me\N Ve, 5-fluoro-2-({(3R,6R)-6-methyl-
~N
1-[(1-methyl-4-phenyl-1H-
\ AN PN {(1-methyl-4-pheny 409.2051 found,
1-6 | pyrazol-3- .
o] N _~ e 409.2035 required.
F | yDcarbonyl]piperidin-3-
yl}methoxy)pyridine
Me
Me,, 5-fluoro-2-({(3R,6R)-6-methyl-
17 O\/O N 1-[5-methyl-2-(1,3-0xazol-2- 410.1875 found,
— | yl)benzoyl]piperidin-3- 410.1875 required.
Sy ° N 1} methoxy)pyridine
\/ y y)pyr
F
Me,, 5-fluoro-2-({(3R,6R)-1-[5-
18 O\/O N fluoro-2-(2H-1,2,3-triazol-2- 414.1747 found,
_ N O N| P ylbenzoyl]-6-methylpiperidin- | 414.1736 required.
N\(_://N F | 3-yl}methoxy)pyridine
ol y 2-({(3R,6R)-1-[5-chloro-2-
e, OV (2H-1,2,3-triazol-2- 430.1442 found
1-9 N O yl)benzoyl]-6-methylpiperidin- ' ou.n ’
| 430.1441 required.
N’N‘N 0 N e 3-yl}methoxy)-5-
N/ fluoropyridine
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wOA0s/2288 required.

Me, . 2-nethyl
1-13 C N\ 1,2,3-triazol

-6- ({(3R 6R) -
-2- 406. 2241 found,
yl ) benzoyl ] pi peri di n-3 MpCT/US2008/006563

6- met hyl -1-[5-nethyl

- 2-(2H
N,MNO N

Yl } met hoxy) pyridine M Me- 5-nethyl-2-({(3R 6R)-6- N
O nethyl- | -[5-methyl-2-(2H 1-14 N\ O N\
1,2,3-triazol-2- 406.2241 found, N, N M 406.2238
required. U yl)benzoyl]piperidin-3 vyl }

MetNrEoXxy) pyr| dine M Mg,

5- A umten- [ (3R, 6R) - 6-ne

i BuorgEi tHaR6R)-6-mettyh

1 met yI - pyridin-2- .
yI N 8 I \-52201-[2(@8&3??1217;1;1?&3@1-2- N F 419.2127 found,
met ho r -
)F/’ \ SQO)C()>8/} 836 6I5 6I3N %cgr%%nyl}plpencﬁn%- 419.2129 required.
5 oro-2-{[ (3R, 6R) - 6- rrEch}fhetthyl)pYridilne)
1-T5-net hyl -2-pyridin-3- [442. 1875 found, 6 442./1901
req\uared fi oNbeenz yl)piperidin-3 F (M+[Na) N
vt hoxy} pyr i di ne M WerBroPZ | R ¥R} 6-
or o 2- {(3R, 6R) - 1- [ 2-niGhyIN -f3-netgppr@di-n- 2-[yl ) - 5
1- o d 1.2 3-triazol-2- 426.1702 found,
/ o yD)benzoyl]piperidin-3- 426.1691 required.
yl}methoxy)pyridine
M
€ . 5-fluoro-4-methyl-2-({(3R,6R)-
- 6-methyl-1-[5-methyl-2-(2 H-
1-12 N (0] 1.2.3-triazol-2- 424.2145 fOllIld,
N’N\N o yl)benzoyl]piperidin-3- 424.2143 required.
\_/ yl}methoxy)pyridine
2-methyl-6-({(3R,6R)-6-
O\/ methyl-1-[5-methyl-2-(2H-
1-13 1,2.3-triazol-2- 406.2241 fou-nd,
yl)benzoyl]piperidin-3- 406.2238 required.
Me yl}methoxy)pyridine

5-methyl-2-({(3R,6R)-6-
methyl-1-[5-methyl-2-(2H-

406.2241 found,

ylJmethoxy}pyridine

1-14 1,2,3-triazol-2- 4 _
Me yl)benzoyl]piperidin-3- 06.2238 requ1red..
yl}methoxy)pyridine
Me
Me,
O\/ 5-fluoro-2-{[(3R,6R)-6-methyl-
. N o] N 1-(5-methyl-2-pyridin-2- 420.2082 found,
N7 o) QF ylbenzoyl)piperidin-3- 420.2082 required.
|
2
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N net hyl benzoyl ]-6 N F 438.1988 required.
met hyl pi peridin-3- yl} nmethoxy)pyridine F O Me,,
wo2ohgtekigor o- 2- [ ((2R, 5R)-5- { [(5-fl uoropyri dipet12ushodsiosses
N yl)oxy] nmethyl }-2- 441.1496 found, *"'~ N N 441.1488
required. o NF rr}et hyl pi S_endm Fll\/_b
| ) car bonyl ] phenyl } pyri m di ne ' o
)2/-}4-“ uo?/o]-rz)-[(%/ZR, 5R) -5- { [(5-fluoropyridin-2 1-19

N

N omyl ) oxy| met hyl'}-2- 4251786 found, O n F NN

met Ayl peperidin- | - 425. 4 re \ )
borfyl Tphenyl } pyri mi O{ﬁgoro,\,’g?t\@s 6R)- 6 methyl 442.1875 found,

- N ON2- 6Pk 6- Mgt _REA-methy2Q-pYridin-3- k
L-l6 E_1)-[ - met hyl - 2- (1 -t hj azql %ﬂ %g%légh f3ound N #42.1901 required.
N A Nbéhzoyl ] pi peP‘ ) D5 MPYLYb T ed. i (M + Na)
oxy) pyridi ne s Me M yllmdthaxyypyridine
Fuoro-2- ((3R 6R) - 6-netlhyl - 1-[5-nethyl -2-(1

oI 4-409.2013 fodnd, 1-21 0 _
yl i peri din-3- 4G9£0Q32-( @I 6RRI-[2-(5-
yl ho y)pyri d' ne fluoropyridin-2-yl)-5-

438.1966 found,

ethylb 1]-6-
o methylbenzoyl] 438.1988 required.

methylpiperidin-3-
yl}methoxy)pyridine

1-18 , yDoxy]methyl}-2-

2-{4-chloro-2-[((2R,5R)-5-

Me/,,
5-fluoropyridin-2-
. I\O\/O « | pyn 441.1496 found,

441.1488 ired.
NN f | methylpiperidin-1- require

K/“ yDcarbonyl]phenyl} pyrimidine

2-{4-fluoro-2-[((2R,5R)-5-

Me/,'
5-fluoropyridin-2-
O\/o “ e Pyt 425.1786 found,

1-19 | yDoxy]methyl}-2- .
NP o No - ¢ | methylpiperidin-1- 425.1784 required.
U yDcarbonyl]phenyl} pyrimidine
Me
Me,,, 5-fluoro-2-({(3R,6R)-6-methyl-
1-20 O\/O N 1-[5-methyl-2-(1,3-thiazol-4- 426.1623 found,
— | yDbenzoyl]piperidin-3- 426.1646 required.
ZZN © N A E 1 h . 4
\_J _ yl}methoxy)pyridine
Me
Me,, 5-fluoro-2-({(3R,6R)-6-methyl-
121 O\/O N 1-[5-methyl-2-(1 H-pyrazol-4- 409.2013 found,
A © Nl N, yl)benzoyl]plpeflc?m-B- 409.2034 required.
N r\/l yl}methoxy)pyridine
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HN-N -57 WD 2008/ 147518 PCT/ US2008/ 006563 M Me,,
5-fluoro-2-({(3R, 6R)-6-nethyl- 1-22 ' N o

wolzob14veishy| - 2- (2Htetrazol - 2- 411. 1917 f ound,pcT/d$2068/096563
yl ) benzoyl ] pi peridin-3- 411.1939 required. N/ N F yl
} methoxy)pyridine N M M,,
5-fluoro-2-({(3R 6R)-6-nethyl- 1-23 N O
1-[5-nethyl -2-(1 H pyrazol - |- 409. 2020found ,No N

YT )MReNzoyT [ pi peridin-3- #09. 20324 Tequifed. =

yI}rre hoxy) pyri dine C Me 0 1-24
5” Berzoyl )-6- 373. 19p4" ff‘i?u‘%& (({%%gﬁ%(’ﬂi‘?(‘gﬁ
5 y [ SQ 3- .373.1 922{5¥mﬂhylFB(12H-tgﬁhiz€g2t onyll}l .1917 found,
L2z | 5 f [ ffor opyrYTdin - -41- ( bi phen
yl.dar bényl ) - 6- met pe V@P%lzgg@éﬁixg@g ound, Mﬂ _39 required.
OWN P 3-yl ] met hoxy} - 5-7 4081 nger®xysrymidined.
fINjoropyridine Me,, N O -fluoro-2-({

(3mebR) -6-nethyl 1-26 o N F 1-[2-(2- 433.2287 fpund,

ghnykns:h )benZOéI]pi E/E Bcﬂdb’r 43( (3332&@) 6-%%1'1%;‘130\"-
; f”e Py e S 780 | g hrethyl-2- [Prpsrabtt: ' %09.2020 found,
— | yl)benzoyl]p1per1d1n-3- 409.2034 required.
N_ © Ni /j\
NG ) F | yl}methoxy)pyridine
Me,,
O\/ 2-{{GR,6R)-1-(2-
. N ° Y | ethoxybenzoyl)-6- 373.1924 found,

~0 © N~ | methylpiperidin-3- 373.1922 required.
yllmethoxy}-5-fluoropyridine

MEI,'
O Oyo « | 2-{[GRER)-1-(biphenyl-2-
I

ylcarbonyl)-6-methylpiperidin- 405.1975 found,

1-25 o N A i
O F | 3-yljmethoxy}-5- 405.1973 required.
fluoropyridine
Me/,,
S SR
' 5-fluoro-2-({(3R,6R)-6-methyl-
126 0 N A | 1-[2-(2- 433.2287 found,
phenylethyl)benzoyl]piperidin- | 433.2286 required.
O 3-yl}methoxy)pyridine
Me,,‘o\/ 7-[(2QR,5R)-5-{[(5-
fl idin-2-
i 6)\(” 0@ l‘)lomll’y”t;“l}z 368.1780 found,
oxy]me -2-
B U ANSZ N A 368.1769 required.

methylpiperidin-1-

yl)carbonyl]-1H-indole
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1-27 yl)oxy]methyl)-2 HO N,

F 368.1769 required.

met hyl pi peridin-1- yl)carbonyl]-1 Hindole -58 WO

wo20814%418518 PCT/ US2008/ 006563 M, ,

2-

PCT/US2008/006563

{2-[((2R, 5R)-5-{ [(5 N fluoropyridin-2- 407.1879

found, 1-28 NN ON F yl)oxy]nethyl}-2- 407.1878
requi red. nethylpiperidin- | yl)carbonyl]phenyl }
pyrimdine / M,, M 3-nethyl-2-({(3R 6R)-6 NO-IT
1 <[ Z-(3-methyl -1, 2, 4- 407, zUbts found, | 1-29
(" oxadi azol - 5- 4072.&@7{&(2@3}@.5-
NoepL difs 3- ﬂﬁ%&'\-@ﬁd met hoxy) pyr| di ne
0 2-(2-{[ (4R, 130 0 N 4071879found
(Q, 3- oxazol - ¥ r yoxy]méByl 2026 found, | N,
-yl ﬁ\‘oxy} met hyl ) pi peri Eﬁeth ﬁ%g "f?@ﬁq r equi red. 4(97N878 required.
y ar bonyl } phenyl ) pyri g y,  2-
{2-[((2R 5R)-5-{[(6- N O yléwb@wmbymylmmmzdml 2435
3t tIyr)yoxyinethyt =2 N"NO0N43124¢2
B-mdthyly2-{ {{AR 6@ ] pheny!| }
R miRiNY b2 N Ol
3%&%@ ?[OLQE{“ gl 407.2068 found,
oxadiazol-5- .
. 407.2078 required.
yl)benzoyl]piperidin-3-
yl}methoxy)pyridine
2-(2-{[(2R,5R)-2-methyl-5-

1-30 o P ({[6-(1,3-0xazol-2-yl)pyridin- 456.2026 found,
NT IN 2-ylloxy}methyl)piperidin-1- 456.2030 required.
V o XN | Yllcarbonyl}phenyl)pyrimidine

\—/

f—

2-{2-[((2R,5R)-5-{[(6-
isopropylpyridin-2-
ylDoxy]methyl}-2-
methylpiperidin-1-
yl)carbonyl}phenyl} pyrimidine

431.2435 found,
431.2442 required.

()
[\

4-{2-[((2R,5R)-2-methyl-5-
{[(3-methylpyridin-2-
yDoxy]methyl} piperidin-1-
yl)carbonyl]phenyl}-1,3-
thiazol-2-amine

423.1842 found,
423.1849 required.

[a—
(U8 ]

5-fluoro-2-({(3R,6R)-1-[2-
fluoro-6-(2H-1,2,3-triazol-2-
yl)benzoyl]-6-methylpiperidin-
3-yl}methoxy)pyridine

414.1738 found,
414.1736 required.
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1-32 0 N Y1)oxY] net hYl} piPeridin- | N 423.1849
required. // yl)carbonyl]phenyl}-1,3- S S NH2

wd hogizebs2- amine  Me,, 5-fluoro-2-({(3R 6R) - 1-H&Usko@¥06563
NONfluoro-6-(2H1,2,3-triazol-2- 414.1738 found, N
N F N F yl)benzoyl]-6-nmethyl pi peridin- 414.1736
requi red. 3-yl}nethoxy)pyridine -59 WD 2008/147518
PCT/ US2008/ 006563 Me,,. 2-{3-fluoro-2-[((2R 5R)-5 0

O {[(5-TTuoropyridip-2- 425.1786 tound, 1f34 NF

N yl )me } -2- ' | M{B-fupso-2A6@R: Yl T ed.
met hyl pigerigdin- | yl)cp l»} pyrimdine /
P 2N{ (3R ([@9@1&5110%258%2 425.1786 found,

1-34 | 1 1¢2, 4-tr -5} ylé%]@s@zl}r 1-35 ,
N F<,
/ t%: y ghzoyl ] pi peri df n} PrethyBfipek L 1¢ eqw red. :@IJSI\I';?L‘ required.
} et exy) pyri di ne Me,, , 6R) - 6-
et byt Lo (ot 1 2. 5t e HBrSong pReR Pyt | 1 36
N’ Mg/, | ) benzoyl ] pf peridin-3- 412.1535 repuired.
y met floxy) pyri di ne M s ﬂﬂo}d-él (23R 6R) -6-methyl-
5- - ﬁ, - met H pyrazol 1 -
5 395/ 1841 found, 3/2 N Ol K [ls(r\l -trlazol 5- 396.1833 found,
T | wN E/enzoyl ] pi peri dii- 3-F BASbehBd ] pipetidin-gd. 396.1830 required.
N= yl}methoxy)pyridine
O\/ 3-chloro-2-({(3R,6R)-6-
136 methyl-1-[2-(2H-1,2,3-triazol- 412.1516 found,
2-yl)benzoyl]piperidin-3- 412.1535 required.
\\—// yl}methoxy)pyridine
Me/,,
Q\‘( O\/ o 5-fluoro-2-({(3R,6R)-6-methyl-
x
1.37 \O\ 1-[2-(1H-pyrazol-1- 395.1881 found,
N\’N /7 ° NF F | yDbenzoyl]piperidin-3- 395.1878 required.
yl}methoxy)pyridine

[

o0

C 406.1925 required.
methylpiperidin-1-

o~ Me, O\/ 2-[((2R,5R)-5-{[(5-
| fl idin-2-
X N 0 N l“°r°py“ }‘1“1 ) 406.1924 found,
d N, yhoxy]methyl}-2- -

yl)carbonyl]-3-phenylpyridine

[a—

N | Me"'OV 5-fluoro-2-({(3R,6R)-6-methyl-

N N O\G\ 1-[(4-phenylpyridin-3- 406.1931 found,
O N | yDcarbonyl]piperidin-3- 406.1925 required.

yl}methoxy)pyridine
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yl
fluoropyridin-2 406. 1924

} met hoxy) pyri di ne Nwe, ,

2-[((2R, 5R) 5-{[(5-
ON

f ound, 1- 38

N O

woyiopoxyrkizet hyl } -2 net hyl pi peri d| n-1- 406. 1925 pcagus20632h06563

F Y1) carbonYl] - 3- PhenY1PYri di ne
N 1- 4-hen 1 idin-3- 406.1931 found,
0O N/ F yl)carbonyl]piperidin-3-

(3R, 6R) - 6- net hyl
1-39 [( P.Y PY

5-fl uoro-2-({

406. 1925 required. yl}nethoxy) pyri di ne -60 WO
20087 147518 PCI7TUSZ0087 UP6563 WME,, 3-[1((2R 6R)F5-{[(5
N , ropyridin-2 434(283RX)fo{lter, 1-40 o
I I F m=hmﬁl @iIhinl n-1- 406. 1p25
140 . %E’E/rzg\nyl li O%H? r| di ne 406.1936 found,
1-40 0-3- ({(3RNpRLA6G 11 ¥ OWQ)G .
[2-(2 Er ﬂé;?dlﬁliSZ found, | dORIQRS required
N 2 yl') benzoyl ] pi pe 1535 requi [ ed.
ml/ yl } nmethoxy)pyridi 1@8?”1?0'}3‘@2 P@?Pgmg“ﬁ‘%(:%? 6R) - 6
1 -42 N mathyl |-[2-(2H 1,2, 3-triazol - 456.103p
20 Oe(;I Br 2}y ?%ﬁ[&?)gl.d {03 B6R)-Bi N- 3-
eq ir nmet hoxy).p
L S gl e Z%Fﬁﬁ-tnazol- 412.1552 found,
— -| - [N2- ( la a‘i Q@I)béﬁﬁ)}l]bMﬁd;n 3N, N, N| @12.1535 required.
I)/ enzoyl ] p| ri n S'yﬁ%nze'thlo%’r)r’pyrrﬁﬂl%' red. vyl }

xy) pyri di ne TABLE 2

2-bromo-5-({(3R,6R)-6-
methyl-1-[2-(2H-1,2,3-triazol-

456.1039 found,

1-42

N O | NT B 2-yl)benzoyl]piperidin-3- 456.1030 required.

\W/j yl}methoxy)pyridine

Me"'OV 2-chloro-4-({(3R,6R)-6-

14 N O~ | methyl-1-[2-(2H-1,2,3-triazol- 412.1553 found,
- N,N\N 0 U 2-yl)benzoyl]piperidin-3- 412.1535 required.

S/ yl} methoxy)pyridine

TABLE 2

Table 2 shows representative data for the compounds of the Examples as orexin

receptor OX1R and/or OX2R antagonists as determined by the foregoing assays.

Cmpd

Structure

OXIRK;(nM) | OX2RK;

(nM)

Me

96 29
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Table 2 shows representative data for the conmpounds of

the Exanples as orexin receptor OXLR and/or OX2R
wonsgeeisst s as determ ned by the foregoi ng asgayss2068/006563

Cmpd Structure OXIR Ki (nM OX2R Ki (nM M 2=1 NO

96 29 ,N, O NN N F -61 WO 2008/ 147518

PCT/ US2008/ 006563 Me Me,, N~~~O AA=9 \r~ 1.0 0.24

NNNONFMM, \ NONBB=33.30.54 ONF N

, Mmée N O~ 4 NN NOUONZZ U b/ -T~TNe Ve I Ne, |,
N NONF CR2H Me,,, F-4N

@eE-5.-f 2.9 0.31
0 N
§ NS 1.0 0.24
N._ =~ F

B-3 OVO NS 33 0.54

NZ ° 2
N
Me,’.
?ﬁr"owo N
C-4 S P 22 0.67
-/ Me
Me
N O
E-5 ﬁ@\ 2.9 0.31
NZ N © NS
W
CO,H

Me,,,‘
F-4 ,O\/O@ 260 410
,N\N 0] N~ F
\/

N
\_/
HO
Me,,,,
G-1 O\/O ~ 14 1.7
N, O N~
NN F
W
CO,H
Me/,,_
H-4 O\/O N 84 37
NZN © N>
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NON v HO Me,,, G1,,,014 1.7 NNNONFN U
CO2H Me,,, HH=4 NOS84 37 ON/ NNF-62 W
| =

wo2H081454184518 PCT/ US2008/ 006563 HO Me, , , 7 PETES2068/006563
220 NNON/ F~0 M / \ My,, 11 No,,. O1.8
0.24 s ~-NONF/ M,, \ NO11-44 0 N12 0.37 NNF
L/ F / \ M-8 O\ 6.8 0.50 NIN'N ONF ~//

F

HO
Me,,
-7 @YO\/O@ 30 2.0
N7 INo N~
N

[—y

Me
M

-1 N O\,ﬁ 1.8 0.24
Ay © N7

\—/

QYN Y

N( O N ~ 12 0.37
N N F

W
F
1-8 N ° S 6.8 0.50
1 _N_ © N~
N N F
W

—

o

O Me/,,
N 0 S 0.71 0.08

—

z:"
O
/

32 0.35
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M Me,,, N 110\ 0.71 0.08 / ON/ F Me M, 1-15
CN\ 3.20.35O0N NI F -63 WO 2008/147518

wo%04/1458(308/ 006563 F / Me,, 1-19 \ N O 10 0. 3&T1/632008/006563
NLzN F \/ Me Me,,rr \ ( NI,~O1-21 7.1 0.48 ON/ F
HN-N 1-24 Me,"No,..., 036 1.7 \ I ,,/O0 N/ F 1-27
75 10 PNMH4 Me,, ON M,,. NO1-28 O N17 0.67 N
NF\/

3
Me/,'

1-19 N °|\ 10 0.53
WAy © AN
g
Me

=z
e
L
o
/

1 | 7.1 0.48
@ ° N A e
HN—N
Me,,,
1-24 Q\[‘/O\/o | X 36 1.7
~_O © N AN
Me/,,
7 Q\’(O\/O | N 75 10
\
NH O. N =~ E
Me/,'
%N o
1-28 17 0.67
128 1 N, © LNZ N

—

2
@]
=
@
z:’
@]
/

|
\N%F L NZ 8.2 0.68

—

4
=
o o
z:’
(@)
Z—=
\ /

55 1.5
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1-34 Me,,.r /| ONr" ~O N820.68 NFNFNI 1-37

CCe NON/ 551.5 NOMN / F -64 W 2008/ 147518
woPdd/1458308/ 006563 NVe,, N O 1-38 0 N 86 1.9 pdvys2008/006563

1-42 N\N.. NO NBr 64 3.8 CM,, ~ 1 NOC 1-43 N,

O N 140 22 N- NLJ Wi le the invention has been

described and illustrated with reference to certain

parti cuI ar enbodi mnents thereof, those skilled in the

reciate that yvarious adaptafions,
, Substitutions, deletions, or
es ahd protocols nay be 5 nade
1-38 the spirigt and sgcope g the
1-38 147518 P&V Us2008/ 006563
AII\/ED IS: 1. A conpound of the forpula I: R4 R5
Me,ll@\/
Q(N N
1-42 64 3.8
- N’N‘N © N/ Br
\_/
Me/,'
SV
1-43 N, O | ~N 140 22
N N
\_/

While the invention has been described and illustrated with reference to certain
particular embodiments thereof, those skilled in the art will appreciate that various adaptations,
changes, modifications, substitutions, deletions, or additions of procedures and protocols may be

made without departing from the spirit and scope of the invention.
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10

15

20

25

S NN\Rc R Rc Rlb AO Rla 51 wherein: Ais

sel ected fromthe group consisting of phenyl, napthyl
wodds/hesgroaryl; R1 a, R1 Db and RI ¢ may be@hs20isnsses

if the valency of Al does not permt such

substitution 10 and are independently selected from

the group consisting of: (1) hydrogen, (2) hal ogen,

(3) hydroxyl, (4) -(CGOmOn-C 1-6al kyl, where mis 0O

WHATAS
bon

AIMEBI@Of (wherein if mis O or nis 0, 15 a
IS present) and where the al kyl is unsubstituted

or substituted with one or nore substituents sel ected

fromRLA c&;ﬁbour{d.};f@,mcﬁmm-&ycl oal kyl, where the
cycl oal kyl is unsubstituted Or SubStItRhed wi th one

or

nore substituents sel ec
-(C=O m C2- 4al kenyl , wh

fd R

mﬁﬁ&ﬁl(G)

substituents sel ecte on¥R13,

unsubstituted or substltut d w h e\ nmor e
(7)N

-(CO m C2- 4al k?/:gyl
unsubstituted o

RwhelNe the al kynyl |s
itted with one or nore

substl tuents sejie KT omAR13, (8) -(C=0O m On-phenyl

- (GO0 m On- napt

where the phenyl or napthyl is

unsubstitut ed oRr'substituted with one or nore

substituents selected fromRLl3, 25 (9)

-(CO m On-heterocycle, where the heterocycle is
whereininsubstituted or substituted w th one or nore

eI A A b gl o

t he

group consisting of: -66 WO 2008/ 147518

Rla, R FCIRROR3( BOGB&R if(tRe vAIslyQdrell d((ég)nogpémﬁ@éml subitintidh

.S unsubstltut ed or substituted wth
and arecndepsngealy|selegisd drpm the graumeqnsisting@fior substi t ut ed
W)t h R¥droged,d) C3-6al kynyl, which is unsubstituted or
bstltrted with R13, 5 (e) C3-6c¢cycl oal kyl which is

€)

@)

)

(6)

)

(8)

&)

(10)

ubg}f1

C8tfbed or substituted with R13,

hydroxyl,

-(C=0)m-On-C1-6alkyl, where mis 0 or 1, nis O or 1 (whereinifmis 0 ornis 0,
a bond is present) and where the alkyl is unsubstituted or substituted with one or

more substituents selected from R13,
-(C=0)m-On-C3-6cycloalkyl, where the cycloalkyl is unsubstituted or substituted

with one or more substituents selected from R13,
-(C=0)m-C2-4alkenyl, where the alkenyl is unsubstituted or substituted with one

or more substituents selected from R13,
-(C=0)m-C2-4alkynyl, where the alkynyl is unsubstituted or substituted with one

or more substituents selected from R13,
-(C=0)m-On-phenyl or -(C=0)m-On-napthyl, where the phenyl or napthyl is

unsubstituted or substituted with one or more substituents selected from R13,
-(C=0)m-On-heterocycle, where the heterocycle is unsubstituted or substituted

with one or more substituents selected from R13,
-(C=0)m-NR10R 11, wherein R10 and R11 are independently selected from the

group consisting of:
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(f) phenyl, which is unsubstituted or substituted wth

R 13, and (g) heterocycle, which is unsubstituted or
wosiebsid7sisted with R13, (11) -S(0)2-NRIORI 1, (PkA)US2008/006563

-S(Og-R12, where g is 0, 1 or 2 and where R12 is

selected fromthe definitions of 10 RIO and R11, (13)

-CO2H, (14) -CN, and (15 -NO2; 15 R2a, R2b and R2c

are i ndependently selected fromthe group consisting

C—O @ hy E,Q,g@ﬁl (2) halogen, (3) hydroxyl, (4)
| Kk ' )
u(nsub) B Cudous tbishif Hote u0fen s bstisfed it R 13,

subst (¢)uentCG3.satkeanyl,evhith crunRaBstingtsd or substituted with R13,

unsubi‘ﬂ O G e Aahiki b ulbBY furk r SHEliRRLdWln 83,

S u bst (®uent(S- S@ICES@i éinhtl@mS R!I!SJbS(ltsl}ed Or substituted with R 3,

u ns u b??l t ulp ggﬁ e&mcgs%&ﬁ {%d%k g‘?‘m{‘l‘uté‘?w‘th Rl 3, and
subst (@uentstesesyelst whichrip rngebstituted O(r“p)xbstxtuted w1th R13,

((1@—0)510032 NRI /iy | ] where the al kynyl is
t tdtut ...
(e PS(eharees, St O ¢ oinarend Vkef R slatdiiifirom e gefinitions of

- ( &2 OQ)amd ®-lnapt hyl , vvhere t he phenyl or napt hyI |s
ubsg: 2 pted or substituted with one or nore
stl nts selected fromR13, (9)

{(@-O}GNde‘leter ocycl e, where the heterocycle is
ubsfiphut ed or substituted 30 with one or nore
substituénts sel ected from R13, (10) -(CCOMNR | OR

11, (11) -S(0)2-NR I OR 11, (12) -S(OQg-R12, (13)

R2a R2EEXdR2c 8% ihdepbnddatly seReted GronY\Be 2008 dohéRiiRg of:

PC§T i 08/ 006563 15) -NO2; R3 1s hydrogen, C
Gal RYFTO8¢™C3- 6¢cycl oal kyl, which is unsubstituted or
@u)bst haloget] Wi th one or nore substituents sel ected

B°™ B,
4) -(C=0)m-On-C1-6alkyl, where the alkyl is unsubstituted or substituted with one

or more substituents selected from R13,
(5) -(C=0)m-On-C3-6cycloalkyl, where the cycloalkyl is unsubstituted or substituted

with one or more substituents selected from R13,
(6) -(C=0)m-C2-4alkenyl, where the alkenyl is unsubstituted or substituted with one

or more substituents selected from R13,
@) -(C=0)m-C2-4alkynyl, where the alkynyl is unsubstituted or substituted with one

or more substituents selected from R13,
(8) -(C=0)m-On-phenyl or -(C=0)y-Op-napthyl, where the phenyl or napthyl is
unsubstituted or substituted with one or more substituents selected from R13,
% -(C=0)m-On-heterocycle, where the heterocycle is unsubstituted or substituted
with one or more substituents selected from R13,
(10) -(C=0)p-NRIORI1L
(11)  -S(0)2-NRI1ORII,
(12) -S(0)q-R12,
(13) -CO2H,
(14) -CN,and
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R4 and R5 are independently selected from hydrogen and
C 1-6al kyl, which is unsubstituted or substituted

woMob$Oe8 or nore substituents sel ected from BREyu008i6563
and R5 may be joined together to forma

C3-6¢cycl oal kyl wth the carbon atomto which they are

attached, where the cycloal kyl is unsubstituted or

substituted with one or nore substituents sel ected

([gn1a¢@ 10 R13 is selected fromthe group consisting
(1) halogen (2) hydroxyl, (3) -(COmn-C

1 6a|ky| where the alkyl is unsubstltuted or

R3is hﬁdtbgéﬂ U{t&(ﬂkywiot E30¢’b@cloiﬁty!} rwhigh 8 umshisstitited o subsetuedtwith one or
rom R14, (4) 1- 3)perfluoroal kyl, (5)

more SUb(Sﬁf—”G))‘ Séﬁcf&éff@ey& al kyl , where the cycloal kyl is

unsubstituted or substituted wth one or nore

R4 and%‘%ﬁ% ﬁdé@gﬁc%aﬁg Lﬁ&%t@dj&rk ?gdﬁ#één #E)C ?alkyl which is unsubstituted or

substituteds with oné ot Mrcosubsmusnts selcetdd \fvlothéﬁa)r R*Darak R rorag be joined
togethe? %ﬁh%%%@y&&ill%qtvﬁ% fhe @EbBARAtont 0 which they are attached, where the

dal k |, where the alkynyl is
cycloalku*lsmbmubstuu@d opsubtibused pithemewr mproebstisientielected from R13;
substltuents sel ected fromR14, (8) -(C=0O m On-phenyl
On- napt hyl , ere the phenyl or napthyl is
RI3is %ﬁé’sﬁr?md %%FOBPc%%gﬂgt ted with one or nore
gp)bst hhleged,s sel ected from R14, 25 (9)
&é? llyn%()n het erocycl e, where t he heterocycl e 'S
subdY§P ed or substituted wth one or

bst FEns Onef b@@]&{l Mrhera M@lky( 1so3nsu?@®;¢rm\ﬂlhstlmf@d with one
%il?r)gé 9? ehE st Qgﬁslm 142) -S(0q-R12, 30 (13)

; R4 is selected from

(‘ﬁ grgu RS PPW@ k. -68 WD 2008/ 147518
%%ﬁ.écjcl()alhy/ldwhmlthe (R odilat] agemsubst{tdled Gr kubstituted

) 6a| k%‘/lth o(ne or mCos;e ?S stxtuents %iected fro(rrsl)Rl4O C1 -6alkyl,

(6) -(C=0)m-C2-4alkenyl, where the alkenyl is unsubstituted or substituted with one

or more substituents selected from R14,
@) -(C=0)m-C2-4alkynyl, where the alkyny! is unsubstituted or substituted with one

or more substituents selected from R14,
8) -(C=0)m-On-phenyl or -(C=0)m-Op-napthyl, where the phenyl or napthyl is
unsubstituted or substituted with one or more substituents selected from R14,

9) -(C=0)m-On-heterocycle, where the heterocycle is unsubstituted or substituted

with one or more substituents selected from R14,
(10) -(C=0)m-NRI10R11,
(11)  -S(0)2-NR1ORI1,
(12) -S(0)q-RI2,

(13) -CO2H,
(14) -CN, and
(15) -NO2;

R14 is selected from the group consisting of:
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(6) - C=0-C 1-6alkyl, (7) -NHC 1-6alkyl, (8)
phenyl, (9) heterocycle, 10 (10) -CQ2H, and (11)
wo ob%/10818a pharmaceutically acceptabl e salt thermagd2008406563

The conpound of Claim1 of the fornula la: RRa R4 RS

/ 1 RRb ONX R2c R3 NRlc Rlb AO 15 Rlala or a

phar maceutically acceptable salt thereof. 3. The

compound of Caim2 of the formula Ib: -69 WO

é?OS/éﬁ&g;ﬁ PCT/ US2008/ 006563 R2a R2b O N R2c R3 N
C b A0 Rla lb or a pharnaceutically acceptable

§8t thalegedf. 5 4. The conpound of Caim3 of the

{®r mulGg -dadkylR2a R2b R3 MN O N\ R2c Rlc

4) -C3_gcycloalkyl,

5 &) -0-C1-6alkyl,
(6) -0(C=0)-C1-6alkyl,

(7)  -NH-Ci.galkyl,
(8)  phenyl,

9) heterocycle,
10 (10) -CO2H, and

(11) -CN;
or a pharmaceutically acceptable salt thereof.

2. The compound of Claim 1 of the formula Ia:

RZa
R4 R5 //ﬂ R2b
W
0O N RZC
R °N
R1c
R1b O
15 R1a
Ia

or a pharmaceutically acceptable salt thereof.

3. The compound of Claim 2 of the formula Ib:
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R1b O Rla,~Ic or a pharmaceutically acceptable
salt thereof. 10 5. The conpound of Claim4 of the

woBosnsusl 0 R2a N R3 N Rlc Rlb \\ O Rla/ -p&G/d42008/006563

2008/ 147518 PCT/ US2008/ 006563 1d or a
pharmaceutically acceptable salt thereof. 6. The
conpound of CAaimb5 of the formula le: RRa N R3 N

Rbl~o05 Rlale or a pharnaceutically acceptable
salt thereof. 7. The conpound of O ai mgkawherein Al
phenyl. 10 8. The conpound of d ai wherein Al

heteroaryl. 9. The conpound of C mﬁl__wgg;ei n R a,
Rib and Ric are independentl sellgcty

consisting of: 15 (1) 0" (2N hajxwgen, (3)
hydroxyl, (4) C I -6al
substituted with halgggenn~hydroxyl, phenyl or

en

romthe group

whi ch i s unsubstituted or

napt hyl, 20 (5) r©C I - aI kyl, which is unsubstituted

or substitut edR\%t ) hydr oxyl or
R1a
Ib
or a pharmaceutically acceptable salt thereof.
5 4. The compound of Claim 3 of the formula Ic:
R23
Z /n_RZD
SR
/(j/\ 0" N e
R °N
R1C\
R‘lb_'_f_ N o
o
R1a
Ic
or a pharmaceutically acceptable salt thereof.
10 5. The compound of Claim 4 of the formula Id:
2a
@ R
X
Ly
R °N
R1C\
R1b_ﬂ_ O
Ly
R1a
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phenyl, (6) heteroaryl, wherein heteroaryl is selected
fromtriazolyl, oxazolyl, pyrrolyl, imdazolyl,
woO U914k pyridyl, and pyrimdinyl, which is pcT/US2008/006563

unsubstituted or substituted w th hal ogen, hydroxyl,

C 1-6al kyl, -0-C 1 -6alkyl or-N02, 25 (7) phenyl,

which is unsubstituted or substituted with hal ogen,

hydroxyl, C1 -6alkyl, - OC | -6alkyl or-N02, -71 WO

2008/ 147518 PCT/ US2008/ 00654 (8) -0-phenyl, which is

unsubstlfuted or s &ltu ed mnth hal ogen, hydroxyl, C
or a pharmaggytica|ly acqgpiable and (9) -NHC

1- 6al kyl, or N(C 1- 6a|ky|)(C 1 6al kyl ), which is

unsubstituted or .s titut i t h,hal ogen, hydroxyl,
C 1- 6%’ @16,°°P@-°&"19§§f%9‘|§%’f‘ﬂ&#27‘"¥ 0. The conpound
of Caim9 wherein Rl a, Rl b and R ¢ arg

i ndependently selected fromthe nsi sting of:
(1) hydrogen, (2) halogen, 10 (3) hydroxyl, (4) C

1-6al kyl, which is unsu I tute bstituted with
hal ogen, hydroxyl or pheny 0@ napthyl, (5 -0-C1
_6al kyl, which is ung stifuted or substituted with

hal ogen, hydroxyl oR phenyl, 15 (6) heteroaryl,
wher ei n het er ogy'y!
oxazolyl and pyril

Owhi ch is unsubstit ut ed or
substituted with hydroxyl or C 1-6al kyl, and
(7) phenyl, which I's"unsmli#stituted or substituted with
hal ogen, hydroxyl or C 1-6al kyl. 11. The conpound of
Caim10 wherein R1 a, R1 and R1 c are
i ndependently 20 sel ected fromthe group consisting

or a phgrmaceyticpllngeheptpdle, saftaheredf. oro, (3) fluroro, (4)
methyl, 25 (5) tri azol yl, (6) oxazolyl, (7)

rim.dinyl, and |
Py 7. Th)e/: compound of 231a1m 1 v)\//herem Al is phenyl.

8. The compound of Claim 1 wherein Al is heteroaryl.

9. The compound of Claim 1 wherein R12, R1b and R1¢ are independently
selected from the group consisting of:

(H hydrogen,

2) halogen,

(3)  hydroxyl,

4) C1-6alkyl, which is unsubstituted or substituted with halogen, hydroxyl, phenyl or
napthyl,

) -0-C1-6alkyl, which is unsubstituted or substituted with halogen, hydroxyl or
phenyl,

(6) heteroaryl, wherein heteroaryl is selected from triazolyl, oxazolyl, pyrrolyl,
imidazolyl, indolyl, pyridyl, and pyrimidinyl, which is unsubstituted or substituted
with halogen, hydroxyl, C1-galkyl, -O-C1-galkyl or-NO?2,

D phenyl, which is unsubstituted or substituted with halogen, hydroxyl, C1-galkyl, -
0-C1-6alkyl or-NO2,
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30 12. The conpound of Claim1 wherein R2a, R2b and
R2c are independently selected fromthe group

woeERosigsisng of : (1) hydrogen, (2) hal ogen, (@)1/US2008/006563

hydroxyl, -72 WD 2008/ 147518 PCT/ US2008/ 006563 (4) C
1-6al kyl, which is unsubstituted or substituted wth

hal ogen, hydroxyl or phenyl or napthyl, (5)

-0- C1-6al kyl, which is unsubstituted or substituted

¢)t h helggan, wh%ﬁ@ﬁﬂiub@ﬁtutdﬁhﬁ@ﬁbstlt@te& %tﬂﬂ@g’eﬁaﬁ%roxyl Ci-

erei n_heteroary] |s sel ected from pyrrolyl,
i m dasdlkyl; 'Orq;lbéﬁ@ﬂy or-NORi 88 | and pyrim di nyl, which

(® UnSNHSCi %Htkgﬂ o@tNgupgﬁlkS'l)((@[d M/ktm Vhlﬂbl@gﬁmsubstltuted or
heny FLbsted 8 Hilkgkpapieisbd bh o beligrano2

hal ogen, hydroxyl, C 1-6alkyl, - OC 1 6al kyl or-NO2,

20 i TR S bhant DL iSRRI Gl gre npegsenty

selected froml thy gromp-chfstignal: (9) - NH C 1-6al kyl, or -N(C

6al 1-6al kyl), which is unsubstituted or
i{?bst :ﬁ%{if% g'%’vvl th hal ogen, hydroxyl, C 1-6alkyl, -0-C

{2)6al Ihylogm, NO2. 15 13. The compound of C aim 12
ereg%d R2b and R2c are i ndependently sel ected
i

0g R RB S bbbl Rhior SR S8 Hatogbf g aroxy or pheny!

subst ot HiByIW t h hal ogen, 20 (4) -0-C 1 _6alkyl, which

““S@b%gpélﬂﬁf%?&f RPRBLESL R Rl Rl 6, byt o

|s unyh&mﬂltut ed or substitut ed wi t h hal ogen. 14. The

f MPOY lqvﬁ Fis%el%gf%d fl%%ptrﬂﬁgl aZd1§1 and pyrimidinyl,
o?fjef’%k ﬁy@pamé?tigﬁzg Sighisd Wittyhel gy Py 8??@%1 "Shaikyl, and

bT)0 M0 pheity1,(Whiches WiBwlstituted or substituted with halogen, hydroxyl or C1.galkyl.

11. The compound of Claim 10 wherein R12, R1b and RI¢ are independently

selected from the group consisting of:

1 hydrogen,

) chloro,

3) fluroro,

4 methyl,

(5) triazolyl,

(6) oxazolyl,

@) pyrimidinyl, and
(8) phenyl.

12. The compound of Claim 1 wherein R2a, R2b and R2¢ are independently

selected from the group consisting of:

(1 hydrogen,
2) halogen,
3) hydroxyl,
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selecte@é@g_t{l? gRpSRysisting of:

(6) t-butoxy, (7) difluoronmethyl, and (8)
trifluoronethyl. -73 WD 2008/ 147518 PCT/ US2008/ 006563

wolhos/Ifreigconpound of C aim 14 wherein R2a, R2lpcangs2Bm06563

are independently selected fromthe group consisting
of: (1) hydrogen, (2) fluoro, and 5 (3)

trifluoronethyl. 16. The conpound of Caim1 wherein
R3 is hydrogen, nmethyl or ethyl. 17. The conpound of

yai Mmch 652481 ®hizh RSunsibSfbialor sdibtibfled Wih Ha®iBeAURRIréXyl or phenyl
aim vvherel n R4 is hydrogen or Cl-6al kyl and RS is

hydr ogenapshylC 1- 6al kyl . 19. The conpound of O aim 18

her eLo- @46111&%1%:1!1&@@@ Rnaitgtifdted & saystitogdwith Hdogdh, hidroxyl or
conpound which is selected fromthe group consisting

of :  Bb¢Mboro-2-({ 6-methyl- | -

(6- fTEhE‘t}éfoa?yl,( thrlnﬂa@erbﬁﬂyﬁﬁ%b}e&eﬂ|f1)otm3ﬁ?1@dl|y] imidazolyl, indolyl,
pi peri d| o)
5-flu Byrd I%l nyg vﬁé{: gsl unspbs%‘tuted or substituted with halogen,

[5 rTbY‘I*WKylZ mallqylzoscﬂrdaawépr-ﬁqu ) benzoyl ] pi peri di n-
g?) 20pMé r}y'FE\KIllilePst) BsLb&itied or substituted with halogen, hydroxyl, C1-galkyl, -

fl -6- et hyl - |
@ﬁwaaﬁ({ém?"? 3- ::Tfl a)z/ol 2-yl ) benzoyl ] pi peri di n-
?)f %/L%)?@H_ﬂﬁz(wlg%%ns dl:nS‘i{b'stittuLed or slubstituted with halogen, hydroxyl, C1-
-[ 5- nét"%%zé{élzﬁﬁ@%org“@si a&ﬁol -2-yl)benzoyl ] pi peri di n-
®) vyl -NHe@tlgebky), py ENET nealk gy (G-alknd),ovtdclf {s(whsubstituted or
S, 6R -
) SRS GY ighplogeny hydrox LS B
3 yI } nmet hoxy) pyridine; 2-{2-[(5-{
[(5-f llyoﬁﬁ9¥?ﬁlgbﬁhdzof;/1d?ﬂ)aﬂﬁeny lf@(h hQZ RE6 hyd RDOGH 1qﬂ%ehdenﬂy

) carbony pyr azi ne;

[(105- f hy@opsyr i di n- 2-yl) oxy] met hyl } - 2- net hyl pi peri di n-|

Zél )cC rbogél] 4- 30 met hyl phenyl } pyr azi ne; 2-
(5-fluoropyridin-2-yl)oxy thyI}

(32) rrem)'dqdifxi,ewhmh s uHS)ab$tUatCﬂ on ylhl]stlmtedmthyia ny|

BYF 82L& gdiftyl, which is unsubstituted or substituted with halogen, and

(5) -NH-C1-6alkyl, or -N(C1-galkyl)(C1-galkyl), which is unsubstituted or
substituted with halogen.

14. The compound of Claim 13 wherein R2a, R2b and R2¢ are independently

selected from the group consisting of:

(1) hydrogen,

2) chloro,
3) fluoro,
C)) bromo,

) methoxy,

(6) t-butoxy,

N difluoromethyl, and
®) trifluoromethyl.
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WD 2008/ 147518 PCT/ US2008/ 006563 2-{2-[((2R 5S)-5-{
[ (5-fluoropyridin-2-yl)oxy] nethyl}-2-nmethyl pi peridin-|
wo bg/e@gonyl | - 4- met hyl phenyl } pyrazine; PCT/US2008/006563
2-(2-1((2S,5R) -5-{
[ (5-fluoropyridin-2-yl)oxy] methyl}-2-nethyl pi peridin-|
-yl )carbonyl]-4- net hyI phenyl } pyrazine; 5
2-methyl -6-((6-methyl -1-[2-(2H1, 2, 3-triazol -2-yl)benz
gylrr]et) ke d' on 3@%@(&&%?’1&%&#&5 F%?(lilz_}_) and R2¢ are independently
selectedfr@nﬁhc grcalpcclons_lstyng oenzoyl | pi peri di n- 3-
%Mg@yn di ne; 2-methyl-6-({(3S, 6S)-6-nethyl -
3-triazol -2-yl)benzoyl ] pi peridin-3- yl}
hoﬂ}dpfwﬂp@l ne; 10
33)met floGobldR 6S)-6-nethyl -1-[2-(2H1, 2,3-triazol -2
yl ) benzoyl ] pi peridin-3- yl } rret hoxy) pyri di ne; ‘
2mathy| 6-({(3S,6R) -6-nmethyl-1-[2-(2H 1, 2,3-triazol -2
- y|') ba6z ahk kpmpeundioNCRim \il wl}eraiatlh?oi)syl)fﬂwghiﬂ,i methyl2r efhyl.
2-[(5- { [(5-fl uoropyrl di n- 2-yl )oxy] methyl }
- 2- et hyl pi peridin-1-yl)carbonyl]-4-
met hy [13hdihg cpppoiund o.u:“ @leim 16 whezeip &bsanan)yls {
[ (5-fluoropyridin-2-yl)oxy] nethyl)

32” i i gyhglle F(ngrrnlpg urg A‘l(?l?\é'n J vgljer%myd{‘il is hydrogen oY b hﬁ% | akd RS is

hydrogéd &€ galkepyri di n- 2 yl )oxy] methyl }
-2-met hyl pi peridin- | -yl)carbonyl] -4- nethyl phenyl }
pyrimdine; 20 2-{2-[((2R, 5S)-5-
{ [ (5- filbudhe pympdimt &F @la)m §]wietrdiy RA- iR hydropgh pacdR# ichydrogen.
-yl)carbonyl ] - 4 met hyl phenyl } pyrimdine; 2-
(2[((228 5R) - 5- [(5f|uoropyr|d|n2y|)oxy]rrethy| }
ﬁylqu‘-qmmtmdnvhlch isydelestedfemy the groupreensistise@fiy | }
5- ﬂuor@W(}%g‘ tﬁ‘ﬁ 1-B5- In(eﬁlyl b- (fzfﬁx ﬁlsuefagayf Bb&iz85 Wpipersih-3-
- et hyl'pi peridi n- |
yl}meth )’)RY& yI] 4-(2H1, 2, 3 triazol- 25 2-yl)benzoic

5- ﬂuor@-Ql-(q 3I86RI G%tgﬁ) l'-gS-;rl{e)tlg/)l(f] (r%IIe_It %]3 ,3-triazol-2-yl)benzoyl]piperidin-3-

y met}L Or OpyT i | t
SIi‘luorqé{ﬂgFﬁég)aé ty?)}r})sb[g%%ﬁg(g@ %£ %éna%oi[%yl&egz%l]%per{dm-}

I meth g{eopyrl di n-2-yl)oxy] net hyI
ylyme &x@)&rﬂ peridin-1-yl)carbon 2H

| pi 4-(
5-fluord- ,29_({(3& 6$h@-fmetlgllyll )omethyl-2- (aHrﬁZ 330'azol 2-yl)benzoyl]piperidin-3-

2 58) 5-{[(5-fluoropyridin-2-yl)oxy] nethyl)-2-nme
Y‘}meﬂ?‘ﬁ{yéﬁ % din-1- yl')carbonyl]-4-(2H

5-fluord-23{ B3, 6R P& Metiy1 V- ) @ el -0- (aHLplz 3=tfiazoN2- Y08z d W T p&ridin-3-
PCT/ US2008/ 006563 = 3-[ ((2S, 5R) - 5- {
yl}methqxsdmirdsieopyr i di n- 2- yl ) oxy] met hyl ) - 2- net hyl pi peri di n-1

2-{2- [(S-B{I[()Scf?lfol?g}%%ld]m 4: }Kl)%%y]methyl} -2-methylpiperidin-1-yl)carbonyl]-4-
methylphenyl} pyrazine;

2-{2-[((2R,5R)-5-{[(5-fluoropyridin-2-yl)oxy]methyl } -2-methylpiperidin-1-yl)carbonyl]-4-
methylphenyl} pyrazine;
2-{2-[((28,5S)-5-{[(5-fluoropyridin-2-yl)oxy]methyl}-2-methylpiperidin-1-yl)carbonyl]-4-
methylphenyl}pyrazine;
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1,2,3-triazol-2-yl)benzoic acid; [3-[(5-{
[ (5-fluoropyridin-2-yl)oxy] nethyl}-2-nmethyl piperidin-1

wo Mby/easonyl ] -4-(2H1, 2, 3- triazol - 2-yl ) phenydr/us2008/006563
met hanol ; 5

[3-[((2R, 5R) -5-{[ (5-fl uoropyridin-2-yl)oxy] methyl }-2-m
et hyl pi peri di n-1-yl)carbonyl]-4-(2H
1,2,3-triazol-2-yl)phenyl] nethanol; [3-[((2S,5 S)-5-

{92. =4 lgpror iperidin-1- -4-
2-{2 [({Qg’grr%t% ){/ F(glfgfgﬁ irclilihlgy o%:(g]}f%&ényﬁw:l‘r{et}l%/mlpeﬂdg’l 1-yl)carbonyl]-4
methylphenyl} ayrazing; y| ) phenyl ] methanol; [3-[((2R 5 S)-5- {

e ST SN by gt g+

methyl Hehy? yxlazﬁeyl)phenyl] et hanol [3 [((2S,5R)-5-{
Puor 0B¥r| di n- I ) oxy]

2- meth}/L (et pil dér(RHr ]n2 -tylpgcgé?rblélpﬁn[z?ylhpxpgﬁhn-?a -yl}methoxy)pyridine;
I
2- meth%l(é(g(Pkrd éé?he&y%_llz[?;t?% o rretla%gll()j yl)g’erﬁg?l];ilperldm-}

yl}metﬂﬁx&)pwtdmel pi pgrl di n-1-yl)carbonyl ]-4-pyrim din-2-
i id: 15 3- 5R - 5- o
2-meth B S S8 s By b 2 bR B -

yl}methdéJ )@qx{dlggényl ]-4- pyrimdin-2-ylbenzoic acid; 3- [((2
g -fluoropyridin-2-yl)oxy] nethyl )

(5
2- methy126 (r{s(saﬁsmspmpiw -h-[2-(9H) G2BHuAgaI2-ylbenzoyl |piperdin-3-

Ln 2-yl benzoic acid; 3-[((2R, 5S)-5-{
yl}meﬂ?%%’ GSY Opyrl di n- 2-yl )oxy] met hyl } - 2- et hyl pi peridin-1

2- methyly(’f {{((gssbgf)g@xhet;hyl -2(02 gL 2 itriazbl - Yisenod ¢ | péritin-3-
yl} methqa)myridincapyr i di n- 2- yl ) oxy] met hyl } - 2- net hyl pi peri di n- 1

PSR S BRI o=
methylplién;at}pmmmlperl di n-1-yl) carbonyl ] -4-pyri m di n- 2-

2- - QRPRT S e SO iRy el - meihiRgridien ryispsbon -+

methyl iyl yl%;dlgé n-1-yl)car bonyl ] 4- pyrimdin-2-yl phenyl
?{ Eanol { 3- [((2S,5S)-
2- (2-{ (PSS o ratridin 7 Poxylprstily 2-methylpiperidin-1-yl)carbony1]-4

th eridin-1-yl)carbonyl]-4-
methy‘%vw%&ﬁ‘%“g §1 pheny! yrrzet hanol . ]{ 3-[((2R 5 9)-5- {
2-{2- [({2(15551)“@[(5%&@ rdi’n-yly)ﬁxﬂmd’fﬁjil%ﬁ-m}:thylplperldm 1-yl)carbonyl]-4-
nmet hyl pi peridi n-1-yl)carbonyl] -4- 30

methylphenyHpyiimidings| phenyl } methanol; { 3-[((2 S, 5 R -5- {
2-{2- [(_2??51&%3 (gfﬁéfé)'rr(?d 1d¥ri¥ f%&% r%on IFBQl m}:thylplperldln 1-yl)carbonyl]-4-
methylphenyhpgimiding;| phenyl } net hanol; 5- fI uor o- 2- ({

6-nmethyl- | -[5 -methyl-2-(1,3 -thiazol-2-yl)benzoyl ]

3- [(5 {[iﬁfihlompymdﬁl 2-y'l)o}(y]msithbd}(-32)rpyuhyljmmxdln B-yi Jcanhooy3-4¢@H-1,2,3-triazol-

I 2-(1 th| azol - 2-yl ) benzoyl ] pi_peridin-3
3-[((28,, h-étﬂﬁ(&glygypyr@ﬁm@ yl)opeyJmethyl }-2-methylpiperidin-1- yl)carbonyl] -4-(2H-
1,2,3-triazol-2-yl)benzoic acid;
3-[((2S,5S)-5-{[(5-fluoropyridin-2-yl)oxy]methyl }-2-methylpiperidin-1-yl)carbonyl]-4-(2H-
1,2,3-triazol-2-yl)benzoic acid,;
3-[((2R,5S)-5-{[(5-fluoropyridin-2-yl)oxy]methyl}-2-methylpiperidin-1-yl)carbonyl]-4-(2H-
1,2,3-triazol-2-yl)benzoic acid;
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WD 2008/ 147518 PCT/ US2008/ 006563 2- ({6-nethyl - |
-[5-nmethyl -2-(2H1, 2, 3-tri azol - 2-yl ) benzoyl ] pi peri di n-
woopd/ 1475®t hoxy) - 5- (trifluoronethyl)pyridine; perds2008/006563

(3R 6R) - 6-net hyl - |
-[5-nmethyl -2-(2H1, 2, 3-tri azol - 2-yl ) benzoyl ] pi peri di n-
3-yl } nmethoxy)-5- (trifluoronethyl)pyridine; 5
2- ({6-nethyl -1-[5- net hyl - 2- (2H—1 2,3-triazol -2-yl)benz

3- [((ZS% 1] ?ﬂ'u@fdbﬁﬁdw i—%bgﬂ th Q%&ﬁhplp%rl(i{n 1-yl)carbonyl]-4-(2H-

me

1,2,3- tr!l.aZQ )PF%ZPEﬂ acZdyl ) benzoyl ] pi peri d| n-3 yl}
[3-[(5-{163- ﬂwbﬁydmm ﬂ@oxquéther.mnﬂﬁmeﬁdnhyl -yl)¢arbonyl]-4-(2H-1,2,3-
triazol- ﬁ%ﬁﬁg e&%ﬁ r| azol - 2-yl ) benzoyl | pi peridin-3-yl }

3- [((2l§5Rbﬁe€[(ﬁ-ﬂuQ@bﬁrﬁdlﬁF§ yBoxsimegyl}-2 pstylptptridinal-yheaxkonyl pa-CH-
1,2,3- trg&H ?Sﬁéﬂ%{y{]ﬂ&ﬁr{o in-3- 10 yl}net hoxy) pyr| d| ne:

th
[3-[(2%59)- iﬂ{(észmrqpmdm—andmml@flﬂé?f meﬁly@mmqm- 1-yl)carbonyl]-4-(2H-
123trm§bh@>yy) Mymemnoﬁ fluoro-2-({ (3R 6R)-6-nethyl- |

1R SSE 31 porap e By Iy efipipgiigin-1-yDoarbonyl]-4-(2H-
1,2,3 trmbhm))mﬂyll]dldﬂﬁnolﬁ
AT A o AR RS

1,2,3-tripzbl- Zrofl)ph@“rYUﬁn@GmOBR) 6- et hyl -
3-[(5- {Lé-(ﬂ]uo%p}ﬁg) lyp g\ﬂ%xke't ] |§| ’B‘é?‘?ﬁ’i'%e.”éjfn )1/lyl)}carbonyl]-4-pyrimidin-2-

Ylbenl%@fhéaxy) PV | d| ne; fI uor o- 2- ({

3- [((2R65R§B$ t{lp(B ﬂuoE&pymatdayl )%xg]h.esh)q;@zlakmgtpyﬂ;&mm GY)chioR ) i4-
%/ % c{hoxy) pyr i

pyrimi n r B”&O L3R 6R) - 6- net hyl -1 -[ 5- et hyl - 2- (1, 3- oxazo

3- [((281582f5y{ [Iﬂsﬂnmwﬂlqhnﬁbyi)mﬂnﬁﬂwﬂ} -2-nnathyipipgdiginr 1-g1)carbonyl]-4-

[5 fl uoro-2- (2H—1 2, 3- trlazol 2-yl ) benz
pynmld?n )H@J fch pi peri di n- 3- gﬂzrrethox yri di ne;

3- [((2R53‘)+5u{J[l(irﬂBO(O{pQ'edanGR)’l)QX)[]Mh}{h anghylmendm B-yl)earhonyl]-4-

pyr1m1d'i b) Sﬂﬁgw)%ﬁl g}ehgyl pi per| di n-3- 25

3-[((28 ﬁl%)é kI @fylewpy(lm%ybowlmﬂa/ibﬁ -ethyipiperidiy | plearkersr-
pyrimiddh-R8f1béliz0ic3eld; } net hoxy) -5- fl uoropyri dine;

16 Gid e B AR G2ty att | SRRy SR Ran 2

ylpheny@Pméthahalpr o- 2- ({ 6- net hyl -

(3-[(2R sﬁy% fifs. ?1%%9@8@& gﬁo@h{e?{;{fg gyr%%]&@?ﬂehﬁkd“ %1)?55:}08%5‘ 4.
ynmldllﬂ-@fbllh]mnﬁ msithsmehiy | - 2- y1 ) car bonyl | pi peridin-3 yl }

3- [((z%SPQX{%[%sDﬂﬁer%ﬁfdm@ - AR Rethy (4GBl iptridih-1-yl)carbonyl]-4-

Pyﬂmldl“'@ ﬁpliqnygilkﬂth%l ) benzoyl ] pi peridin-3- yl}
{3-[(CRBShSXY | PRubBbMEdin-2-yl)oxy]methyl }-2-methylpiperidin-1-yl)carbonyl]-4-

pyrimidin-2-ylphenyl } methanol;

{3-[((2S,5R)-5-{[(5-fluoropyridin-2-yl)oxy]methyl } -2-methylpiperidin-1-yl)carbonyl]-4-

pyrimidin-2-ylphenyl}methanol;

5-fluoro-2-({6-methyl-1-[5-methyl-2-(1,3-thiazol-2-yl)benzoyl]piperidin-3-yl }methoxy)pyridine;

5-fluoro-2-({(3R,6R)-6-methyl-1-[S-methyl-2-(1,3-thiazol-2-yl)benzoyl]piperidin-3-
yl}methoxy)pyridine;
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-77 WD 2008/ 147518 PCT/ US2008/ 006563 5-chl oro- 2- ({
(3R, 6R)-6-nethyl - | -[5-nethyl-2-(2H
wola08s/8t7618 azol - 2-yl ) benzoyl | pi peridin-3- yl} pcT/US2008/006563
met hoxy) pyri di ne; 5-fl uoro-4-nethyl-2-({6-nethyl- |
-[ 5- net hyl - 2- (2H
1,2,3-triazol -2-yl)benzoyl ] pi peridin-3- yl}
nmet hoxy) pyridine; 5
2-({6- n%TE}lHQ[SJm‘éfH}TrﬁthH B2 (3{t§1§£é16ﬂ l-)ﬁen%wlw&)eﬁdlh% fl%lamox% -§-

triazol benzoyl ] pi peri di n
(mﬂuomq%MWrr}edu ne: 2 nret hyl - 6- ({6- net hyl - |

2- ({(3R 615) oBihdilyl- lzri -Aidthyl-2-(2H-1,2,3-triazol-2-yl)benzoyl]piperidin-3-yl } methoxy)-5-
(trif] %er 7S] 2y|)benzoy|]p|per|d|n3 yl}
n “°¥-Pé‘&€iﬁ Mi ne; 2-met hyl - 6- ({ (3R 6R) - 6- met hyl - |

2-({6-mdtByl e hyethzl-2 APH11 2 3anamla?zpu)b@zwllmpmcby+3hdu}methouy)pyridine;
2-({3R %)19 mﬁ%ﬁ 8L BO%}{W bLEHED, 3B nBenb P e ih-3-

yl}metlloxz)mcrmdmeazol 2-yl ) benzoyl ] pi peridin-3- yl}
5: ﬂuor&@t(l'{]g)fﬁlétﬁ?'ltl' -f-081-1 2, i d¥1-2 21 bendod1 R R irf3 Bnsthox Y)pyridine;

5- ﬂuorqu({@Ft ﬁgkgﬁpet |_l|;,] ﬂ)@rﬁé}%% bqla’gg dﬁl)[l;?e@zoy}]lpq}erldm -3-
jmetllypepeidlay ) 00 15- - (5~ hyl + 2- pyridi n 0

s-tuor 2R TB 2 TR Sl PR el D St

yl} meth:3ydidjnes - net hyl - | ) o
5-fluoro- @5(3%5‘% gérrlél}gj{'l (an?t?‘lkl ?gﬁgﬁﬁj -)IFJGQﬁagog '4:-’551%21)‘6011yl]p1per1d1n-3-
yl}methw myeiding; - 2- pyri di n- 3-yl benzoyl ) pi peri di n-3-yl | met hox

i : L4 -
ot areey RS Dby
yl}meﬂgﬂ ?Fé’t”ﬁi v} pyridine; 5-fluoro-2-({

5-fluord- 2{(2(3(166R} Geﬁabylti -f(i1 mehyl-3-pheriyiil By pyrand B4y ebbomi fpypepidin-3-

|d4 ,- met hoxy) pyri di ne; 5-fluoro-2-({
ylmethdiidnypding: (5 fI uor opyri di n- 2-yl ) - 5- met hyl benzoyl |

5- ﬂuor(-)-e (ﬁé-mhgthyjr ]p[aj' -ingthyl-3-(1y3-oRazake2 ybkenzoy Hpiperidin-351 methoxy)pyridine;
sork ALt L N 2 FOHABI R

yl}met@xy{pya HI§% or o- 2 [((2R 5R)-5- { [(5

5-fluoro QL(%PJ[QHMH@QT(ZQ NtBQﬁHﬂol@flEﬁénz&) 1]-6- methyl iperidin-3-
pi peridin-1- yl)car p enyl pyrl m di ne;

Yl}meﬂioxy?e ?/ft?oro 2-[(5- { [(5- quoropyrldln 2-yl) oxy]
5-fluoror@t(HEAR R )- 2| Srluioyd-PHRHF 1,8 BRriatol-2-Afbenzoyl]-6-methylpiperidin-3-

yl}met%h&ﬁ%;nlag)[{éyl ] phenyl }5Eyr| m di ne; 2-

2-({1-[p-¢Blofe-ddPpls édnnzozl %ryl)@w?ﬁbﬁhvtthylplpendm 3-yl}methoxy)-5-
ﬂuoropygdlggt hyI p| per | d| n (- yI ) car bonyl ] phenyl }

2-((GRE- gt Rplorer 1R i w122y Dbl yme by ieergingd 9 ymethoxy)-5-
fluoropyridi@éhoxy) pyri di ne;
5-fluoro-2-({6-methyl-1-[(4-methylbiphenyl-2-yl)carbonyl]piperidin-3-yl} methoxy)pyridine;
5-fluoro-2-({(3R,6R)-6-methyl-1-[(4-methylbiphenyl-2-yl)carbonyl]piperidin-3-
yl}methoxy)pyridine;

5-chloro-2-({(6-methyl-1-[5-methyl-2- (2H 1,2,3-triazol-2-yl)benzoyl]piperidin-3-
yl}methoxy)pyridine;
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5-fluoro-2-({(3R 6R)-6-nethyl- |

-[5-methyl -2- (1, 3-thi azol -4-yl ) benzoyl ] pi peridin-3 35
WoylohsreizBexy) pyri di ne; -78 WO 2008/ 147518 PCT/US2008/006563

PCT/ US2008/ 006563 5-fl uoro-2-({6-nethyl- |

-[5-nethyl -2-(1 H pyrazol -4-yl)benzoyl ] pi peridin-3 vyl
} nmet hoxy) pyri di ne;
5-fluoro-2-({(3R 6R)-6-nethyl-1-[5-methyl-2-(1

5- chlorts'“zo?;{"(ﬁ% 8R)-4- Mka@ﬁ!‘@%émpﬁ(z}ﬂh,rr,ﬁtria\zbl-i-yl)benzoyl]piperidin-3-
xy) pyridi ne;
ylymetboxy)Rygidsnes - ({ (6- met hyl - | - [ 5- met hyl - 2- (2Ht et r azol - 2- yl

5- ﬂuordh&ﬁétﬁ)’l'-i-l@{@ﬁfetl%‘lﬂ =[3=m¥thy}- 2-1’@Hf10.2<S)tﬂa/idl-Ql-)‘]ﬁ)enzoyl]plperldm 3-
l tl515f5uoro R, 6R) - 6- net hyl

yl}methoxy)nycidipe; . 2 (2H—tetrazo| 2. yI)benzoyI]pl peri din-3- vyl
5-fluord-4rmethgid: G RIGR A& mekhyl - [lsememgl-z{(zle I8 Hgikzoli2-

yhbenipy TpBEhdlss b BT | o o) 27 (3R BRY- . et nyi -
2-methyl- 6[ métlbdrll qthyL pyakAdl, 31tn§a0}48@§1§xgpzqy&]pmndma
yl}metE/dx ipﬁﬁﬁ&oéy) pyr: di ge Zh{ [

2 methylaéﬂ(égr%%é;ﬁ?%?%/é?l B-methyr 2 CoR S 2 $1iarei 3 Benioy Yperidin-3-
yl}met]ﬁdp@ﬁ;ﬁﬁ}nel (2-et hoxybenzoyl) 6- met hyl pi peri di n-3-yl ]
s-methifE-( B PR L5 HRSRGY %5?%Qﬁ%,?)tn%zohémghewoa&w%ﬂwﬂg3y| Im
yl}metlmﬁybpwﬂdirﬁv-fl uor opyri di ne; 2-

Sl SR B G e st g

Yl}meﬂllox-y W@Z‘-ephenyl et hyl) benzoyl ] p| peridin-3-yl }

5- ﬂuor&@tﬂe [y- Eb Hl%th 1-2=yr )piperidin-3 yl methoxy} yr1d1ne
5- ﬂuoro%Rg[ ﬁgﬂ (%mﬁa 2yl %he)[%n ){1 inz %plge n- %er I
yl]methoﬁ(_ly}mmlmerl d| n- 2 yI )oxy] net hyI } -2-methyl pi peridin- |

5- ﬂuorg)é & %gyl éi fl'%/ll ?r%ﬁgij ryllaenﬁO)Q) Psrbdln ]3 rPéleretp})X)é}pxrédxne
5- ﬂuor@-ﬁyﬂ [@RQéR) G1rmethylyl J Taretiy2-pyridih- Bf)dhﬂrlgg)yl)mper{dlg-s[ (5- {

P S T e

>- ﬂuorWr(u{}n[%(ﬁré]uoglmeu{ vb) yibengoyl
yl}methdx@)fyridateopyr i di n- 2-yl )oxy] et hyl }

5- ﬂuor(?-é (?&H{]gﬁ)o FES (% (Huoropyrlduy 5) ?)ag-met ylllep ¥|6}Ig¥tlil|)'fn1perﬁln-3-

yl} metBoxyiyiidine?- ({ 6- met hyl - -[ 2- (3- met hyl - 1, 2, 4- oxadi azol -5

2-{4-c}{}>é_/r|r(%%3ﬁ?ﬂz{fﬁ-ﬂa?A:?gﬁi%%ﬁ}é)%é{]ﬁ%ﬁh%}-?—%ﬂﬁgiﬁgﬁﬁiﬂ?ﬂ

yDcarberfy2lphgnyhimymiphidine?, 4- oxadi azol - 5- yI ) benzoyl ] pi peri din-3

2-{4- ch'lorﬁI (&iﬁ%ﬁ%y{)[g&ﬂh g?nldl% igl“)m{y ?Et-f‘-ﬂe'tl@lﬁl{pendm-l-
[ 6 oxy e

oxazal 1din t hyl )pi peri di n-
yl)carb@nylbbewl]%méwp } phenyl Ypyrimdine; 2-(2-
2-{4- ﬂlﬁc(rg@-ﬁﬂ{f@) ﬂ[[ﬁirbp/}‘ncﬁn@{yl oxy]methyl} -2- meihylplperldm-l-

yl)carb(l&%’t‘@?’j%fxazm “f%?zyl )Pyrl di n- 2-yl'] oxy

2-{4-fluoro-2-[((2R,5R)-5-{[(5-fluoropyridin-2-yl)oxy]methyl}-2-methylpiperidin-1-
yl)carbonyl]phenyl}pyrimidine;
5-fluoro-2-({6-methyl-1-[5-methyl-2-(1,3-thiazol-4-yl)benzoyl]piperidin-3-yl} methoxy)pyridine;
5-fluoro-2-({(3R,6R)-6-methyl-1-[5-methyl-2-(1,3-thiazol-4-yl)benzoyl]piperidin-3-
yl}methoxy)pyridine;

6 metﬁylplperldm 3-
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yl ] carbonyl } phenyl)pyrimdine; 2- (2-[(5- {
[ (6-1sopropyl pyridin-2-yl)oxy] nethyl }

wo dogretrbigl pi peridin- | - yl)carbonyl] phenyl }pcT/Us2008/006563
pyrimdine; -79 WD 2008/ 147518 PCT/ US2008/ 006563
2-{2-[((2R 5R) - 5-{
[ (6-isopropyl pyridin-2-yl)oxy] methyl}-2-methyl piperi di
n- | - vyl )car bonyl ] phenyl } pyrimdine; 4-

5-fluord-3= ([{6%1 gs ﬁetﬂyl-b((:fglﬂﬁrphen Ylb&'nﬂoﬁ?{bérﬁﬁfib et hyl

plper car bo
yl}methoxypmd 1‘2’4 am ne;

th ¥ ] s3et
Hﬂ Rg%:liggﬁl ﬁﬁy cﬂw yigbenzaylyiperidin

5- ﬂuoré;’-ZEé}P d
eri di n- eny
yl}meth&fl‘ ytrﬁf %ol - 2 am ne; 5-fl uoro-2- {
5-fluord-2F(2¢6-meathyb §5{m2¢th - 22-(2H{t¢trmb12—ﬂ)byhz)obdpmyiﬂjn-5~ nmet hyl

3- yl } nmethoxy)pyridine;
yl}met@)&fﬂﬁ%& (3R 6@ 1-[2-fluoro-6-(2H1,2,3-triazol -2

5- ﬂuoro-gf(){@éﬁqéﬁgrﬁ-]mghﬁelt mesthyé2r@Hntegazol¢2- ylpbqnzoyl]plperldm -3-
yl}meﬁf)?xtyw r|d|ne 2- { 3fltjgr|02 [ (5- [(5 i

5- ﬂuorq> 2 (%91 tﬁ,{n]etlyh]éo,((y l?yr;gw ylﬁ}(l&l?eﬁéquﬁ)lp I'I(P in- ger ' din-
y]}metlﬁyxfy py@irdgrez [ ((2R 5R)-5- [(5-fl uoropyr| di n-2-yl) oxy]
5- ﬂuorcg‘; ﬁ%%lﬁbg %fl)ny % gl%{hy? I2n(1HI pyra%l )1 )%Sl?e%gg)lllif Ir)]eerpc%{n 3}
yl}metl&x&bp;wrdmez ({6-nmethyl-1-[2-(1H1,2,4-triazol -5-yl)benz
2-{[1- (%—é&bg%g&gbﬂg ?tlllgllfp Bﬁgf Wét}%xr}?é ﬂéoxfobyx%lﬁe 2-({
2-{[(GRR)- b-rethomabestos)-rmenipaaridingd pilriethexyd-§ flugropyridine;
2-{[1- f:&i\g?@ﬁ&%b&b?ﬁ6 n?E‘tFliyhgi‘bEﬁdl% =3 fll]ﬁljeﬂi%&l]}’JS fédoro 1d1ne
2-{[(3 i g}}y’l§ )Hrér gl%/l): -Ix%qt%ytig?p??ﬁ](n]eﬁy@%eltl@lx%g' oréq)yrldlne;
5-fluore-R2{ 6-21|rd:tﬂ.y121 B-(2-pleengletidd e hbstipiperidin-pat jmiéthexd ) 2idine;

5- ﬂuor%_&} gﬁtﬁ%yé%qtgnﬂ ?ng ?lbenargellhyAfbﬁfn%)yﬁplﬁerﬁYn -3- yl}mltgmgy])pyrxdme

7-[(5-{ et hoxgpypiylim-2Hy Bexy I ntethiyl] 3rroethy Ipf pef @iy 613) Jc aebrray lint H-indole;

((2R il% g ig;'b i Id&ﬁlﬁldmlﬂéfk%%g] }Ll B Iﬂ%&ﬁ!ﬁ&rr’alﬁ/ h y}l)carbonyl -1H-indole;

2-{2- [(HKSfﬂq%@mWn divhoxylmethyly2rmethylpiperidin-1-

yl)carbor%dfﬂ ?y Pedigdt n- | -yl)carbonyl]-3-phenyl p%/LI Ioll ne;
2GRS Beomatis 2 R Eb s At e%lc{“s g
yl)carb@iye]pyihm}y}pydimndmeS fluoro-2-({ 6-nethyl-

g U S S AR et
yl}metth(y)pyplIdHWyl pyridin-3-yl)carbonyl ] piperidin-3 yl }

3-meth fdﬁ%'e 112[§5néth1124 digzol-5-ylbenzoyl din-3-
me fiejb{f((? pyrlgﬁl i ( ) OXy met’hyox}a 1azo y)l %?Zﬁgr]?lgfﬂ lIrl

ylymethqy)pyzid Hti’nyl ]-2- phenyl pyridine; 30

2-(2- {[@da&}(ﬁ&@{lﬁa (53{05(6501f2 wgpﬁwxmcyl]ma}mhthswmamyi -}-2-ne
yl] carbonﬂi&eg)%pynmldmeyl ) carbonyl ]
2-(2-{[(2R,5R)-2-methyl-5-({[6-(1,3-0xazol-2-yl)pyridin-2-yl]Joxy} methyl)piperidin-1-
yl]carbonyl} phenyl)pyrimidine;
2-{2-[(5-{[(6-isopropylpyridin-2-yl)oxy]methyl}-2-methylpiperidin-1-
yl)carbonyl]phenyl} pyrimidine;
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35

phenyl pyri di ne; 2-chloro-3-(f 6-nethyl- |

-[2-(2H1, 2, 3-triazol -2-yl ) benzoyl ] pi peridin-3-yl }
wombgioxylpyri dine;  2-chloro-3-({ (3R 6R)- 6- naid1ylis2048/006563

-[2-(2H1, 2, 3-triazol - 2-yl ) benzoyl ] pi peridin-3 yl }

met hoxy) pyri di ne; 35

2-brono-5-({6-nethyl-1-[2-(2H 1, 2, 3-triazol -2-yl)benzo

yl ] pi peridi n-3-yl }met hoxy) pyridine; -80 WD

-{2- (P&5 yg%@mm 2&@§meth 1}-2-methylpiperidin-1-
242 [(%m?é)]r'rg-{g%( 55%6 - 6- me‘%l yl=1- %-}(ZH- 1)12p§t riazol - 2-
Yl)carb%ﬁl?%ﬁ‘%ifmrﬁ?‘ﬁgﬁ din-3- yl } methoxy)pyridine;
4-{2-[(21dthy2r 0 {3 i Bhy1pyridih-2-¥1)oxy]methyl } piperidin-1-yl)carbonyl]phenyl}-1,3-
hiazol [2-(2H 1, 2,3-tri1azol -2-yl ) benzoyl ] pi peridin-3-yl }
thiazol;2:4miNeN ) pyr i di ne N

4-{2-[(@Rc SR p2-anethyl{- B3 -Gith @ pyridinZh-ylloxyPmei } piridin-1 azol - 2

yl)carbg,%g@)gg,lgégjégj;mti%%q_b_' ne- 5 Yl }methoxy)pyridine or a

ereof, or a pharmaceutically acceptable
5-fluore-2t+({ 14 Ardluent-6-(8H- h2 gHaprrlceyhhenapyly-6-raetbulpipasidin-da) ¢
yl}metixyfpytiddfecoi somer thereof. 21. A pharnmaceuti cal

5-fluorg B B b1 -LExor 6-@P- el e pazoy Sxe B rbrigin s
yl}metﬁ(ﬁdyppytr;aa{e@pf X I22. A co;rpglund o:‘tCI ﬁi m 1f o; a _
ar. iga agc S ereof. for. use in
2- (- R RS S Bufub STy iin 20,
yl)carbphdlphremyd ipyiroaiding; accept abl e salt thereof, for the
f f ' th_§ A iBEridin-1-
2- (3RO RIS 518 TRA B AER 2 Y Ry Y 2R p Bridin-1
yDcarbemyhiphenyl ipyriveidingal ity of sleep in a manmalian patient
s-ﬂuorwiaﬁsﬁ,?ethylhﬁ[zepm-m,mialrz@np@ﬁeﬁz@qmﬁhahfsJy]p}gxtléﬁnoiy%gyridine;
er ape 'ecti_ve, anount . of,
5-Muorf dre 6 ub e B S b S PIRE B o
yl}metlsadydpyiridategof . 25. A nethod for treating insomia in a
| ' i h ich. . ' N
o TR AR, PRI P 2R M R pvriines
3-chloref2+@¢(IR,6B)-@rmethyl- bi 2 2- Ich Bpoasedt 2afl)bear el jnigerstin-g -

yl}met tically acceptable salt thereof. 25 26. A
nme d fof treating or controlljng qQbesity i

5-ﬂuor%arﬁiﬁweahylplafz-@ﬂi—pmzwekrcrl)b%wwﬂwempciwya?a#ghq?@wﬂdine;

5-fluor@ @ (FRS 6 RJ-b 18 th - 1-[B( HdlpyRabl- B-yt)beizapRpipeidint -yl }methoxy)pyridine;

2 5 TR S SRS By Byt Foercine
2-[((2R,5R)-5-{[(5-fluoropyridin-2-yl)oxy]methyl }-2-methylpiperidin-1-yl)carbonyl]-3-
phenylpyridine;
5-fluoro-2-({6-methyl-1-[(4-phenylpyridin-3-yl)carbonyl]piperidin-3-yl } methoxy)pyridine;
5-fluoro-2-({(3R,6R)-6-methyl-1-[(4-phenylpyridin-3-yl)carbonyl]piperidin-3-
yl}methoxy)pyridine;
3-[(5-{[(5-fluoropyridin-2-yl)oxy]methyl}-2-methylpiperidin-1-yl)carbonyl]-2-phenylpyridine;
3-[((2R,5R)-5-{[(5-fluoropyridin-2-yl)oxy]methyl}-2-methylpiperidin-1-yl)carbonyl]-2-
phenylpyridine;
2-chloro-3-({6-methyl-1-[2-(2H-1,2,3-triazol-2-yl)benzoyl]piperidin-3-yl } methoxy)pyridine;
2-chloro-3-({(3R,6R)-6-methyl-1-[2-(2H-1,2,3-triazol-2-yl)benzoyl]piperidin-3-
yl}methoxy)pyridine;
2-bromo-5-({6-methyl-1-[2-(2H-1,2,3-triazol-2-yl)benzoyl]piperidin-3-yl} methoxy)pyridine;
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2-bromo-5-({(3R,6R)-6-methyl-1-[2-(2H-1,2,3-triazol-2-yl)benzoyl]piperidin-3-
yl}methoxy)pyridine;
2-chloro-4-({6-methyl-1-[2-(2H-1,2,3-triazol-2-yl)benzoyl]piperidin-3-yl}methoxy)pyridine
2-chloro-4-({(3R,6R)-6-methyl-1-[2-(2H-1,2,3-triazol-2-yl)benzoyl]piperidin-3-
yl}methoxy)pyridine

or a stereoisomer thereof, or a pharmaceutically acceptable salt thereof, or a pharmaceutically

acceptable salt of a stereoisomer thereof.

21. A pharmaceutical composition which comprises an inert carrier and a

compound of Claim 1 or a pharmaceutically acceptable salt thereof.

22. A compound of Claim 1 or a pharmaceutically acceptable salt thereof for use

in medicine.

23. Use of a compound of Claim 1, or a pharmaceutically acceptable salt thereof,
for the manufacture of a medicament for the treatment or prevention of a sleep disorder.

24. A method for enhancing the quality of sleep in a mammalian patient in need
thereof which comprises administering to the patient a therapeutically effective amount of the
compound of Claim 1 or a pharmaceutically acceptable salt thereof.

25. A method for treating insomnia in a mammalian patient in need thereof which
comprises administering to the patient a therapeutically effective amount of the compound of
Claim 1 or a pharmaceutically acceptable salt thereof.

26. A method for treating or controlling obesity in a mammalian patient in need

thereof which comprises administering to the patient a therapeutically effective amount of the

compound of Claim 1 or a pharmaceutically acceptable salt thereof.
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