WO 2008/147518PCT/US2008/006563 TITLE OF THE INVENTION PYRIDYL PIPERIDINE OREXIN
RECEPTOR ANTAGONISTS BACKGROUND OF THE INVENTION 5The orexins (hypocretins)
comprise two neuropeptides produced in the hypothalamus: the orexin A (OX-A) (a 33 amino acid
peptide) andyihoqesaxizf (OX-B) (a 28 amino acid peptide) (Sakurai T. etety€els 8383 92, 573-585).
Orexins are found to stimulate food consumption in rats suggesting a physiological role for these
peptides as mediators in the central feedback mechanism that regulates feeding behaviour (Sakurai T.
etal., Cell, 1998, 92, 10573-585). Orexins regulate states of sleep and wakefulness opening potentially
novel therapeutic approaches for narcoleptic or insomniac patients (Chemelli R.M. et al., Cell, 1999,
98, 437-1%%5@%;%@\3@55%%% indicated as playing a role in arousal, reward, learning and
memory RMRINS lePERERTORdE NBESEIRR20BBT 28 AL £PL575ISTwo orexin receptors have been
cloned and characterized in mammals. They belong to the super family of O-protein coupled

15recep LS g%b %?Lr}&efk%’% 94, ©73-585): the orexin-1 receptor (OX or OX1R) is selective
A i . .
for OX-A?gan the orexin-2 receptgr (0X2 or OX2R).is ca§able to bind OX-A as. well as OX-B. The

physiological actions I RATER B RS HrE e REE D PIfidipRR S S ﬁ%”%%"gﬁ%fi tg’%ltéeexpressed via one
or both dfy@Xhtlseusptbe arstiX G¥caploridsmiacwednemisesasd sherrreBiers Bidoiéxin
receptorgug iQunddpihg rammatias: Rraigsandavepha/es Mgslerousdimpiiedtions in pathdiegies such
as depregsion, Al Xeﬁ%rfaﬂqj&g %Qéfg%?ﬁﬁsg‘%&@g%l%? g iSOidRE ooty e NgLinskts Giepiessive

neurosis; anxiety neurosis; dysthymic disordér; behaviour disorder; mo isorder, ysfunction;
psychosé?(‘i‘féql(f%qa?\%ﬁW?@@%s&%%;%‘éﬁggo&aﬁﬁgﬁ%g@ﬁig?ﬁ%%}r?fg e?b_%‘é%é@e; '(?sléfif%ffr}fﬁ éér%faér%a; severe
metal réfErdatbnCmditysianetiatasBRfciear P mHGIoE i RaE B IcTHERE 1S ) iBFEHE Eating
disordergsi6hcne: anokexisicpilimianeachiexipstame ¢Obsity] iaddidtiveaTe €tigl BehREoAS TbHgR/purge
feeding Qﬁ@%ﬂé’ﬁ%&z&%[%%%@ﬁ%ﬂ!ﬂéﬂ&?&%ﬁéﬁl@ﬁ’?&?éiz@ﬁ@ﬁ&ﬂ?’%&%&%ﬁ%@fﬁ%@mx&omltmg,
nausea gothina, canger, Earkinsons dhgease fyshinass yngiome/disease; bazgobigadenoma;
prolactingmgf%?b@p%d IR Ay sopRyais-tirmdiradefioma: hypothalamic diseases: inflammatory
bowel 30diwed sad ghataiaiskihiasreymattic Thesslre dhiehwrss M&fMHWﬁBWQiS disease;
hypephysissgisaasakagicn aypoPhiSI By PRILFITIIGAS pdie notyipdptrysigdny fetfonOgorR hypothalamic
Eypogfin_?é?é%ﬂve*%@l“mﬁﬂ%m @59%1{@19;&&o#w%%@mn%pwﬁr&?m%@mig%m&amremea;
ypopituitarism; hypothalamic hypothyroidism; othalamic- adrenal dysfunction:; i
hyperproé%f%’eﬁé?%?}%ﬁﬁ%‘@%&gﬁgrgae‘}fg%}? S%I%Q{V%/’f‘ﬁ Tormone. %%%’ %?{e“ﬁ a%iéfggg%hgé%%&%h
deficiencgrrdeveatisia. gy anbieth Pﬁé—‘i&ﬁé@%ﬁﬁoai%%ér@%%zﬁﬁﬂ?}&%ﬁsﬁﬁe-“éﬁa“é%aiaﬁofﬁiifﬁms; sleep
disturbaneagpassociated with diseases such as neurological disorders, neuropathic pain and restless
leg gyndrome; heart apg:lyng.disrasas. acuie Aand-conmesiive: bear {adwiey Rypotrmsteridypertension;
urinary retention; osteoparasis, andina pesialsLMYRcIINAIAIG R ISehe i hRsmorThagic
stroke; surB%rac nomPt?aemoﬁhage; chers, allergies; behign prostatic hypertrophy; chrt?nlc renal
failure; rérreREEC R PSIHERT 5 EBES BIe AEHES irafie RS e R R T N
exaggeratedrésnsitieilyiteophin stchlalysiypetialyasicchoaurszgis angtisio dpnidisaiddre pain; burn pain;
atypical fagiabprisBeMERRAYs G RRibh DadirnaiNdaasple X Fegmahplir eyhdiemed dekitkserthritic
Pain SOOI ARIL ARG (PR 0 R llolilYe AR SOSMANGIARK PRI REstliRKe Pain

ost-operative pain; nguralgia; emesis, nausea, vomiting; conditions associated with visceral pain such
gs irritgbfé%’&%}% %B?Sﬂiﬁé% i DI ?é’;oﬁ?'igg??%ﬁﬁ%?eﬁppﬁ%%%c%vé%rsé.g. urge i
incontinencdictciendncdisomcbtbeion witstialralfdrmrdarscnees s ¥epiRprasitcddeP®pnea;
narcolepgy;dBsomRia: fad asemeia iehingssyndrome daadadusogrfeatindive; gisdadensingluding
nosologigg| 8“E%ifaét?%%%aa%%%ﬁmQiga{aﬁ@ma@H@ﬂpﬁwﬁmiﬁmx—@mg&? (VISRINAIBY bowel
pallldo-po?ﬁ)o- igral éle eneration; epilepsy; sejzure, $ordec[s and %ther dlseahses rglated_to general
oresth sﬁ‘t@ﬁ%ﬁ%ﬂﬁﬁ%g&sﬁ.‘mm@%ﬁ%ﬁ g%?ﬁﬁé%e K SR S e L RS S T e batent
publicatidysanes8oeeez AiDoymEh3ss Werboeriosy gdwrotopprsyy bypertoriirsso, wo
01/6860%yYh 450 GIBo AR G340 Bn MO 2003104 Gho2mW (0 Z06 R85 HR8&} WD 002/051838,
psychogenic amenorrhea; hypopituitarism; hypothalamic hypothyroidism; hypothalamic- adrenal
dysfunction; idiopathic hyperprolactinemia; hypothalamic disorders of growth hormone
35 deficiency; idiopathic growth deficiency; dwarfism; gigantism; acromegaly; disturbed biological
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WO 2002/089800, WO 2002/090355, WO 2003/002559, WO 2003/002561, WO 2003/032991,
WO02003/037847, WO 2003/041711, WO 2003/051368, WO 2003/051872, WO2003/051873, WO
2004/004733, WO 2004/026866, WO 2004/033418, WO2004/041807, WO 2004/041816, WO
2004/052876, WO

and circadian rhythms; sleep disturbances associated with diseases such as neurological
disorders, neuropathic pain and restless leg syndrome; heart and lung diseases, acute and
congestive heart failure; hypotension; hypertension; urinary retention; osteoporosis;
angina pectoris; myocardinal infarction; ischemic or haemorrhagic stroke; subarachnoid
haemorrhage; ulcers; allergies; benign prostatic hypertrophy; chronic renal failure; renal
disease; impaired glucose tolerance; migraine; hyperalgesia; pain, enhanced or
exaggerated sensitivity to pain such as hyperalgesia, causalgia, and allodynia; acute pain;
burn pain; atypical facial pain; neuropathic pain; back pain; complex regional pain
syndrome | and I; arthritic pain; sports injury pain; pain related to infection e.g. HIV,
post-chemotherapy pain: post-stroke pain; post-operative pain; neuralgia, emesis, nausea.
vomiting; conditions associated with visceral pain such as irritable bowel syndrome, and
angina; migraine; urinary bladder incontinence e.g. urge incontinence; tolerance to
narcotics or withdrawal from narcotics; sleep disorders; sleep apnea; narcolepsy;
insomnia; parasomnia; jet lag syndrome; and neurodegenerative disorders including
nosological entities such as disinhibition-dementia-parkinsonism-amyotrophy complex;
pallido-ponto-nigral degeneration; epilepsy; seizure disorders and other diseases related
to general orexin system dysfunction.

Certain orexin receptor antagonists are disclosed in PCT patent publications WO
99/09024, WG 99/58533, WO 00/47576, WO 00747577, WO 00/47580, WO 01/68609,
WO 01/85693, WO 01/96302, WO 2002/044172, WO 2002/051232, WO 2002/051838,
WO 2002/089800, WO 2002/090355, WO 2003/0602559, WO 2003/002561, WO
2003/032991, WO 2003/037847, WO  2003/041711, WO 2003/051368, WO
2003/051872, WO  2003/051873, WO 2004/004733, WO 2004/026866, WO
2004/033418, WO 2004/041807, WO 2004/041816, WO 2004/052876, WO
2004/083218, WO  2004/085403, WO 2004/096780, WO  2005/060959, WO
2005/075458, WO2005/118548, WO 2006/067224, WO 2006/110626, WO
2006/127550, WO  2007/019234, WO 2007/025069, WO 2007/061763, WO
2007/116374, WO 2007/122591, WO 2007/126934, WO 2007/126935, WO
2008/008517, WO 2008/008518, WO 2008/008551, WO 2008/020405, WO
2008//026149, WO 2008/038251.

SUMMARY

The present disclosure is directed to pyridyl piperidine compounds which are
antagonists of orexin receptors, and which are useful in the treatment or prevention of
neurological and psychiatric disorders and diseases in which orexin receptors are
involved. The disclosure is also directed to pharmaceutical compositions comprising
these compounds and the use of these compounds and compositions in the prevention or

treatment of such diseases in which orexin receptors are involved.



2004/083218, W0O2004/085403, WO 2004/096780, WO 2005/060959, WO 2005/075458,
W02005/118548, WO 2006/067224, WO 2006/110626, WO 2006/127550, WO2007/019234, WO
2007/025069, WO 2007/061763. WO 2007/116374, WO2007/122591, WO

In a first aspect, there is provided a compound of the formula L
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28
2c
wherein:

A is selected from the group consisting of phenyi, napthyl and hetercaryl;

Rla R1band R1c may be absent if the valency of Al does not permit such substitution
10  and are independently selected from the group consisting of:

(1) hydrogen,

(2)  halogen,

3 hydroxyl,

(4} “{C=0m-Op-Ci-calkyl, wherem isOor 1, nisOor 1 {whereinifmisGornis 0,
15 2 bond is present) and where the alkyl is unsubstituted or substituted with one or

more substituents selected from R13, S
(5) A{C=0)n-On-C3.seycioalkyl, where the cycloalkyl is unsubstituted or substituted

with one or more substituents selected from R13,
(6) ~“{C=0)y~C7-galkenyl, where the alkeny! is unsubstituted or substituted with one
20 or more substiteents selected from R13,
(7N ~{C=0)m-Co.galkynyl, where the alkvnyl 15 unsubstituted or substituted with one
or more substituents selected from R13,
(8) ~-(C=0)m-Cp-pheny! or -(C=0)y-Op-napthyi, where the phenyl or napthyl is
unsubstituted or substituted with one or more substituents selected from R13,
25 %)  -(C=0)m-Onp-heterocycie, where the heterocycie is unsubstituted or substituted

with one or more substituents selected from R13,
(10)  «(C=0)m-NR1OR1], wherein R10 and R 11 are independently selected from the

group consisiing of;
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2007/126934, WO 2007/126935. WO 2008/008517, WO2008/008518, WO 2008/008551, WO
2008/020405, WO 2008//026149 WO 2008/038251. SUMMARY The present disclosure is
directed top r%éfm%egdine compounds which are antagonists of orexin recqgtors/, and which are
useful in the reatmentior prevention of neurological and psychiatric disotGefs 4Rt as%es in which
orexin receptors are involved. The disclosure is also directed to pharmaceutical compositions
comprising these compounds and the use of these compounds and compositions in the prevention or
treatment of such diseases in which orexin receptors are involved. In a first aspect, there is provided a
compound of the forgaula |hRZagen,

)  Ci-galkyl, which is unsubstituted or substituted with R13,
{c) C3.-galkenyl, which 1s unsubstituted or substituted with R13,
(dy  Ci.galkynyl, which is unsubstituted or substituted with R13,
5 (e} C3.goycloatkyl which is unsubstitated or substituted with R13,

§3] phenyl, which is unsubstituted or substituted with R13, and
(g)  heterccycle, which is unsubstituted or substinzted with R13,

(11)  -5(Oyp-NRIOR1I,

(12)  -8(0)q-R12, where qis 0, 1 or 2 and where R12 is selected from the definitions of

10 R10and R1T,

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

15 R2&, R2b and R2¢ are independently selected from the group consisting of;
(1 hydrogen,
(2) halogen,
{3 hvdroxvi,
4 {C=0)m-Op-C1-galkyl, where the alkyl is unsubstituted or substituted with one
20 or more substituents selected from R13,
(5) {C=0)y~Cp-Ca-seycloalkyl, where the cycloalkyl is unsubstituted or substituied
with one or more substituents selected from R13,
(6 {C=0m~Co-galkenyl, where the alkenyl is unsubstituted or substituted with ons
or more substituents selected from R13,
25 (7 -(C=0)p-C2-galkynyl, where the alkynyl is unsubstituted or substituted with one
or more substituents selected from R13,
(8) A{C=0)m-On-pheny! or -(C=0)n-Op-napthyl, where the phenyl or napthy! is
unsubstituted or substituted with one or more substituents selected from R13,
% ~(C=0)p-Op-heterocycle, where the heterocyele is unsubstituted or substituted

39 with one or more substituents selected from R13,
(10)  ~«(C=0)y-NRI1O0R11,
(1) -5(0)-NRIOR1I,
(12) »S(C})q--R1 2,
{13y -CO2H,
35 (14) -CN, and

Zb



R4 R5 li R2b N NR2c wherein: A is selected from the group consisting of phenyl, napthyl and
heteroaryl; Ria, Rib and Ric may be absent if the valency of Al does not permit such substitution 10and

are indepqgggrilﬁ%g%ﬁgted from the group consisting of: (1) hydrogen, @P/ﬁ%%%%tg%g gfslydroxyl, (4)

-(C=0)m-On- where inis0or1,nis0or 1 (whereinifinis 0 ornis nd is present)
and where the alkyl is unsubstituted or substituted with one or more substituents selected from RI 3,
(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 wittb bne-Rly; more substituents selected from R13, (7) -(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 o Srg%= -Qn-napt l},k]yher .the phenyl or napthyl is .. ... unsubstituted or
substitrl?tgeéfqvhetﬁ%ggjoé “3‘}%9’5?%1%1% ct:gcéevt\aﬁéf’gﬁ r%rlﬁpgﬁ?% ?éfé%?&rzg(ﬁl)éﬁ?a‘!ﬁ?ﬁe etlgiogxy}%ltg, where the
heterodyete Jebgrsumtitatetiedrisupdtitiited with one or more substiaients selected from RI 3,

5
R4 and RS are independently selected from hydrogen and Ci.galkyl, which is unsubstinted or
substituted with one or more substituents selected from R13, or R4 and R may be joined
iogether to form a C3geyeloalkyl with the carbon atom to which they are attached, where the

cyeloalkyl is unsubstituted or substituted with one or more substituents selected from R13;

R13 is selected from the group consisting of:
) halogen,
{2) hydroxyl,
(3 “(C=0)m-On-C1.-galkyl, where the alkyl is unsubstituted or substituted with one
15 or more substituents selected from R 14,
4 =Op-(C1 .3 perfluorcalicyl,
(5) ~(C=O};n-0n-€23.,6c:ycioaikyl, whiere the cycloalkyl is unsubstituted or substinuted
with one or more substituents selected from R14,
(6) -{C=0)yy-Cr-galkenyl, where the alkeny! is unsubstituted or substituted with one
20 or more substituents ssiected from R14,
) {C=0 )}y ~Cr-4alkynyl, where the alloynyl 1s unsubstituted or substituted with one
or more substituents selected from R 14,
(8) (C=0)p-Op-phenyl or «(C=0}m-Op-napthyl, where the phenyl or napthyl is
unsubstituted or substituted with one or more substituents selected from R 14,
25 (%) (=0} -Og-heterocyele, where the heterocycle i1s unsubstituted or substitued
with one or more substituents selected from R14,
(10)  ~(C=O)m-NRIORII,
(1) -5(0)2-NRIORL!,
(12)  -S(O)gq-R1Z,

30 (13) -CO2H,
(14) -CN, and
(15  -NO2;

R 14 is selected from the group consisting of:

2c



(10) -(C=0)m-NR I OR I 1, wherein RIO and R1 1 are independently selected from the group consisting
% WO 2008/147518PCT/1182008/006563 (a) hydrogen, (b) Calkyl, which is unsubstituted or
Sibstituted with R13, (c) C3_6alkenyl, which is unsubstituted or substituted with R13, (d) C3_6alkynyl,
which is unsubstinned or substituted with R13, 5(e)C3_6cycloalkyl which is unsubstituted or
substituted with R13, (f) phenyl, which is unsubstituted or substituted with R13, and (g) heterocycle,
which is unsubstituted or substituted with R13, (11) -S(0)2-NR1OR11, (12) -8(0)g-R12, where qis 0, 1
or 2 and Wher%IﬁelZ i é&l{gacﬁed from the definitions of 10RIOand R11, (13) -0021-1, (1 4) -CN, and
(15)-NO2; 15RZ2a, R2b a dR2c are independently selected from the group consisting of: (1) hydrogen,
(2) halogen, (é}hydr&%}ﬂg@!} -(0=0)m-On-C1-6alkyl, where the alkyl is unsubstituted or substituted
with one 20or fAbre sthstitllents selected from R13, (5) -(C=0)m-On-C3-6cycloalkyl, where the
cycloalkyl is unsubstitated ar.gubstituted with one or more substituents selected from R13,

5 {5) -0-Ci.galkyl,
(6) -0(C=0)-C1.galkvl,
(7} -NH-C.galkvl.

(8) phenyt,

(9 heterocveie.
10 (10)  -COnH. and

(11)  -CN:and

2d



(6) -(C=0)m-C24alkenyi, where the alkenyl is unsubstituted or substituted with one or more
- tituents selected from R13, 25(7)-(C=0)m-C2_4alkynyl, where the alkynyl is unsubstituted or
““substituted with one or more substituents selected from R13, (8) -(0=0)m-01li-phenyl OT
-(C=0)m-On-napthyl., where the phenyl or napthyl is unsubstituted or substituted with one or more
substituents selected from RI 3, (9) -(C=0)m-On-heterocycle, where the heterocycle is unsubstituted or
substituted 30with one or more substituents selected from R13, (10) -(C=0)m-NRIOR11, (11)
-8(0)2-NR1OR11, (12) -S(0)g-R12, (13) -0021-1, 35(14)-ON, and WO
2008/147518PCT/U823%8[00 563 (15)-NO2; R3 is hydrogen, CI ..6alkyl or C3-6cycloalkyl, which is
unsubstiruted or substitlit h BHERSHROIS StitShtLBATE Suaars ROMIRIE; &'R4 and R5 are
indepéndepty Séfécretitivorh Hydrogen andiGil 6dlicsibawhil ibensubiiisiediansubstituted with one or
more substtienisselgeted from R13, or R4 and RS may be joined together to form a C3_6cycioalkyl

with the on af vhich they are attached, I%Iere the cycloalkyl is unsubstituted or substituted
with one%%o?g &Eﬁﬁu\svegnfgeé%f‘gctegf%%%ﬁ?ﬁ"& REZEEeked fmradgretpisonsisting of: (1)
halogéh'r(’?)ﬂwa’r)é’g{ﬂ?’@ -(C=0)m-On-CI_6alkyl, where the alkyl is unsubstitu ed or substituted with
one --iluoro-I-({(35,65)-6-methyl-1-[5-methvi-2-( 2H-1.2.3-1riazol-2-vl)benzoyl|piperidin-3-

vi}methoxy)pyridine;
S-fluoro-2-( {{(3R.68)-6-methyl-1-[ S-methyl-2-(2H-1.2.3 ~riazol-2-vl)benzoyl|piperidin-3-
10 vlimethoxy)pyridine;
5-fluoro-2-( {{38,6R)-6-methyl-1-[ 3-methvi-2-(2H-1.2.3 -triazol-2-yl)benzoyl Jpiperidin-3-
vl} methoxy)pyridine;
2-{2-[(5- {[(5-fluoropyridin-2-vDoxy}methyl}-2 -methrylpiperidin-1-yl)carbonyl}-4-
methyiphenyl}pyvrazine;
15 2-{2-[((2R.5R})-5-{[(3-fluoropyridin-2 -yhoxy]jmethyl}-2-methvipiperidin-1 -ylcarbonyl}-4-
methyiphenyl} pyrazine:
2-{2-[((28,58)-3-{[( 5-fluoropyridin-2-ylyoxyjmethy] }-2 -methyipiperidin-1-ylcarbonyl]-4-
methylphenyl} pyrazine,

2e



150r more substituents selected from R14, (4) -0Orr(C1.3)perfluoroalkyl, (5)
e §,O)m-0n-C3-6cycIoa1kyI, where the cycloalkyl is unsubstituted or substituted with one or more
“'substituents selected from RI 4, (6) -(C----0)Th-C2_4alkenyl, where the alkenyl is unsubstituted or
substituted with one 20or more substituents selected from R14, (7) -(C=0)m-C24alicynyl, where the
alkynyl is unsubstitutecl or substituted with one or more substiments selected from R14, (8)
-(C=0)m-On-phenyl or -(C=0)m-Ornapthyl, where the phenyl or napthyl is unsubstituted or substituted

with one (ormore g%bs Iitfggqﬁ&%lﬁgﬁgnf@_m)gx ﬁ;(gm m-On-heterocycle, where the heterocycle is
unsubstith_ted or substituted with one or more s%bstituglgé” s%’leé%?é%l ngmlﬁi&Y eiﬁ)gc(%‘él Afh-NRIORll,
(11) - ﬁﬁwv}@%awm -S(0)g-R12, 30(13)-CO2H, (14) -CN, and (15) -NO2; R14 is selected from

the grauprepnsisting.of [ 22888% SIyAroXy. (3 HhRIRgeNGICAIYL cridin-1 - carbony 114
methviphenyl | pyrazine:
5 Z-methvi-6-({6-methyl-1-[2-(2H-1.2 3-riazol-2 -yDbenzoylipiperidin-3-yl ) methoxy Jpyvridine:
2-methyl-6-({(3R.6R}-6-methyl-1-[2-(2H-1,2.3 ~triazol-2-y1)benzovljpiperidin-3-
vl }methoxyipyridine;
2-methvl-6-({{35.68)-6-methyl-1-[2-(2H-1.2.3-triazol-2 ~vI¥benzovlipiperidin-3-
vlimethoxy)pyridine;
10 Z-methyl-6-({(3R.68)-6-methyl-1-[2-(2H-1.2 3~triazol-2 -vhbenzovi |piperidin-3-
vlimethoxy)pyridine;
2~methyl-6-({(35.6R)-6-methyl-1-[2-(2H-1.2,3~triazol-2 -vhybenzoyljpiperidin-3-
vitmethoxy)pyridine;
2-12-[(5~{[(5-fluoropyridin-2-yoxy|methy]}-2 -methylpiperidin-1-y}earbonyl]-4-
15 methylphenyl} pyrimidine; '
2-{2-[((2R5R}-3-{]( S-fluoropyridin-2-ylhoxylmethyl} ~2-methylpiperidin-1-yl)carbonyl]-4-
methylphenyl} pyrimidine:
2-12-[({28.58)-53-{ [(5-fluoropyridin-2-yl)oxy]methyl -2 -methylpiperidin-1-yDearbonyl]-4-
methylphenyl } pyrimidine;
20 2-{2-[((2R.55)-5-{[(5-fluoropyridin-2 -vhoxylmethyl}-2-methyipiperidin-1 -vhcarbonyi]-4-
methylphenyl} pyrimidine;
2-{2-[({28,5R}-5-¢ {(5-fluoropyridin-2-vioxylmethyl i -2-methylpiperidin-1-ylcarbonyl]-4-

methylphenv!} pyrimidine:

3-[(5-{[(3-fluoropyridin-2 -yDoxyjmethyl}-2-methylpiperidin-1 ~vijcarbonyl}-4-(2H-1.2 3-riazol-

2
thn

2-vDYbenzoic acid;

3-[((2R,3R)-5-{ [(5-fluoropyridin-2-yljoxylmethy]}-2-m ethylpiperidin-1-ylcarbonvl}-4-(2H-
-2.3-triazol-2-yl}benzoic acid:

~[((25.58)-5- [(5-fluoropyridin-2-vljoxy]methy! J-2-methylpiperidin-1-yl)carbonyl]-4-( 2H-
.2.3-triazol-2-vbenzoic acid: -
((2R.55}-5-{[(5-fluoropyridin-2-vDoxy)methyl {-2-methyipiperidin-1-yl)carbonyl]-4-(2H-

el '3 ISR % RN

[
2.3~triazol-2-y)benzoic acid;
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(4 )-C3_6cycloalkyl. (51) (6 )-0(C=0)-C1_6alkyl, (7 )-NH-C1_6alkyl. (8)phenyl, (9iheterocycle.
7‘}10(\1,0)-00-)H. and (11)-CN: and 22399Y wherein the compound is selected from the group
‘“’88?1sisting of: 5-fluoro-2-( {6-methyl-] -[5-methy]-2-(2H-1.2.3-triazol-2-yl)benzoyllpiperidin-3- y1

)methoxy)pyridine: 5-fluoro-24 ( (3R6R)-6-met_hyl- |

-[5-methy1-242H-1.2.3-triazol-2-yObenzoyl]piperidin-3- :v1} methoxy)pyridine; 5-fluoro-24

{(3S,6S)-6-methyl-1-[5-methyl-2-(2H-1,2,3-triazol-2-y1)benzoyljpiperidin-.3- yl)methoxy)pyridine;

5-fluore-2-6 $342.65)r 651 s b 4R Rkal 3. 3:thazol-2-vlibenzayllpipericiin; 3. 10yi

e 0SS ATl TSR ARSI
-[5-me1<hyii§35‘§i-”ff¥.g?iﬁﬂgz%@é;—yl)benzoylipiperidin-3- yl } m ethoxy)pyridine; 2- (24(5- (
[(5-fludropyridiii-2lughaxyimethy l@rhethiyidigendihipiylieatibonyl l-4-bmethylphenyl pyrazinn.; 152- {
2 -[((2R:8R)-5- S fvanenyrigin: 2-yl)oxylmethyl ) -2-m ethylpiperidin-I-yl)carbonyl]-4- methylphenyt

pyrazipe; 2, -B(2S,5 %)- -)[(5-flugropyri in-2-y0oxy]methyl)-2-methylpiperidin-1 -yl)carbony1]-4-

m%ethyﬂ‘i’ﬁﬁﬁ}% p% ?a{’z"i'ﬁ é 5Y" -%%’(’?@hé%)ﬁgfg {(52%56}3@’69)&?8{%9@-‘;};36%9%‘?@%&)!]}4"(9}{

-2-methylpietiin2tylpbardyftanaethylphenyli-m(razine; 2- 24( (23.5R)-5- [(5-fluoropyridin-2-y1

Joxy]methylis-2smethytpipesidis kigricathen i4nmethylphenylipyrazine,: 2:methyl6:( ~t6-methyl- 1

'[2'(2ﬁ_lzégﬁé{i%‘%ﬂl’:ﬁ%%)ﬂ@@é% i%?ridin-?;-yl methoxy [pyridine; 2-methyl-64 { (3R1,6R)-6-methy1-1
T,2,S -tria701-2-y

-[2-(2H-T, fria’ % nzoyl|piperidin-S-
[3-[((2R.55)-5- {[(3-Tluoropyridin-2-vloxyvimethyl :-2-methvipiperidin- 1 -vhcarbonyi}-4-(2H-

10 1.2.3-triazol-2-viphenylimethano!;

[3-[((25,3R)-5- {[(3-fluoropyridin-2-vl)oxy]methyl ;- 2-methvipiperidin-1 -vljcarbony!l-4-(2H-

1.2.3-nazol-2-vhphenviimethanol:

3-[(5-{[(5-fluoropyridin-2-yljoxy]methyl} -2-methylpiperidin- 1 ~ylycarbonyl]-4-pyrimidin-2-
vlbenzoic acid;

15 3-[((ZRSR)}-5- {[{5-fluoropynidin-2-yloxylmethyl} -2-methylpiperidin- 1 -yl )earbonylj-4-
pyrimidin-2-vlbenzoic acid; :
3-[((28,58)-5-{[(5-fluoropyridin-2-yljoxy]methyl} -2 -methylpiperidin-1 -vhcarbonyl]-4-
pyrimidin-2-ylbenzoic acid;
3-[((2ZR.58)-5- {{{5-fluoropyridin-1-yljoxyjmethy!}-2-methvipiperidin-1 -vl)carbonyl}-4-

20 pynmidin-2-ylbenzoic acid;
3-[((Z5,5R)-5-{ [(5-fluoropyridin-2-yloxy]methyl }-2-methylpiperidin-1-vl)carbonyl}-4-
pyrimidin-2-ylbenzoic acid;

1 3-[(3-{[(5-fluoropyridin-2-yhoxy]methyl } - 2-methylpiperidin-1 -vl)carbonyl]-4-pyrimidin-2-
viphenyi}methanol;

25 {3-[((ER,53R)-5-{[(3-fluoropyridin-2-vl)oxyjmethyl }-2-methylpiperidin-1 -vlcarbonyl]-4-
pyrimidin-2-yiphenyl imethanol;

{3-1((25,58)-5- {[(5-fluoropyridin-2-yljoxylmethyl }-2-methylpiperidin- 1 -ylcarbonyl}-4-
pyrimidin-2-ylphenyl } methanol:
£3-[((2R.58)-5- {[(5-fluoropyridin-2-yhoxy]methyl -2-methylpiperidin- | -yhecarbonyl]-4-

30 pynmidin-2-vipheny!} methanol;

{3-[((25.3R)-5- {[(5-fluoropyridin-2-yoxyJmethyl } -2 -methvipiperidin-1 ~vlcarbonyl]-4-
pyrimidin-2-viphenyl i methanol;
5-fiuoro-2~({6-methyl-1-[5-methyl-2-(1.3-thiazol-2-vl)benzoy!]piperidin-3-yl }meﬂqox3f}p3fﬁdine;
5-fluoro-2~({(3R.6R }-6-methyl-1-[3-methyl-2-(1.3~thtazol-2-y]Ybenzovl|piperidin-3-

L2
L

vi}methoxyipyridine;



y1.} methoxy)pyridine; 2-methyl-5-( [(3S.6S )-6-rn ethyl- 1 -[2-(2H- 1 .2.2-triaz01-2 -y1lhenzoyl]pip
_}%igp-g- ,y1 methoxy)pyridine; 1 02-methyl-6-( [(3R,6S)-6-methyl- -[2-(2H-1-triazol-2-y1Thenzoyljpipe y1]
"“mgﬁwoxyjpyridine; 2-methyl-6-({(3 Si6R)-6-methyl-1-[2-(2H-1,2,3 iazo1-2-yl)benzoyl]piperidin-3-
yl[methoxy)pyridine; 2- 2-[(5- [ [(5-fluoropyridin-2 -yl,ioxy)methyl } -2 -methylpiperidin-1 - 1)carbonyl ]-4-
1 5methylphenyl [ pyrimidine; 2- [ 2-[((2R,5R)-5- { [(5-fluorop, din-2-yljoxylmethyl. [-2-methylpiperidin-
1 -yl)carbony1]-4- methylphenyl pyrimidine; 2- [2-[((2S,5S)-5- [(5-fluoropyr din 2-yl)oxy]methyl}
-2-methylpipgdiorlyi)c Ayl methy. LI pyrimi dine;. - 2-[(12R.5S[(5 -fluoropyridin-2
)oxylmeﬁ%l%%gip . éﬁyﬁgﬁ%ﬁ . 11;%)?&5o%??ﬂ¥“m§¥ﬁ§?ﬁﬁéﬁ9??ﬁ§ |F{%%rdrﬁ’§1§£%{-’f’f%’é‘5ﬁ5 R)-5-
[[(5-f|u%r %}&f&"ﬁ-ﬁ%}i YietHyl [ -2-methylpiperidin-1 1)carbony1]-4- m ethylphenyl! [ pyrimidine;
3-[(5-[k8-HaBrepyricimabyloxiAmethyl 22 mbthylpipersind. vyieaseonylA(2H 52,3 triaggi2;yibenzoic
acid; B:{2d2rBivayl(rdiyeropyridin-2-, l)oxylmethyl 2-m ethylpiperidin- -yl)carbonyl j-4-(2H1

2,3--tdazol-2-ylb, nz w'"c acid; 3- S5.5)-5- [ [(5-fluoropyridin -y Joxylmethyl [ -2-methylpiperidin- 1
-yT)carbﬁ%ﬁ}%@éghfg?}ﬁﬁaé‘%i ‘-%Dbér%z‘bﬁ@ﬁ‘@id?: ?@@%?@ﬁb’@ﬁgd¥ﬁ(§=ﬂljéﬁ@§3@?ﬂ1Fﬁ%@l?)f@xy]methyl

}-2-mettylgibeficii-o myijoarboiyiletb@2- L1 BadaztilyDheneaimatitinR2@99Y. 1}-[((2S,5R)-5-
({(5-fluarenytrdia-A-ymexytmethyl ( -2-methylpiperidin- 1 -ypcarbony11-4-(21-1-
1.2.2-&[%(%}-§:yl henzaic ac ig};[%—, o5 (,[(B-fluor p)yriﬂi{gl-Z-yl)oxylmethyL(-Z-methyIpi eridin-1 -y1
car oy 1411 LS oS R em a1 LSRR8 e o e
[(5-f1@dﬁ5tﬁfﬁ&miéﬁy?u) yimewe (i 2lrhetiyipipérdindapl joaiiomapdi@ petidin-3-
12,3-wlazelReyl)phadilimethanol;
S-fluoro-2-({ 6-methyl-1-{(2-methyl- S-phenyl-1 -3-thiazol-4-ylicarbonyijpiperidin-3-
ylimethoxyipyridine;
5-fluoro-2-({(3R.6R)-6-methyl-1-{(2-methyl-5-phenyl-1 J-thiazol-4-ylicarbonyl]piperidin-3-
vl}methoxy)pyridine;
15 3-fluore-2-({6-methyl-1-1(1-methyl-4-phenyl-1 H-pyrazol-3-ylycarbonyl]piperidin-3-
viimethoxy)pyridine;
S-fluoro-2-( {{3R.6R}-6-methyl-1-[(1 -methyl-4-phenyl-1H-pyrazol-3-yl)carbonylpiperidin-3-
ylimethoxyypyridine;
5-fluoro-2-({6-methyl-1-[5-methyl-2-(1.3-oxazol-2 ~yhbenzoyl]piperidin-3-yl} methoxy)pyridine:
20 S-fluoro-2-({(3R.6R)-6-methyi-1-[5-methyl-2-( 1.3 -oxazol-2-yl)benzoyl |piperidin-3-
vlimethoxvypyridine:

vl}methoxy)pyridine;
S-fluorc-2-({(3R.6R}-1-[5-fluoro-2-(2H-1.2 3-triazol-2 -vl}benzoyl]-6-methylpiperidin-3-

25 ylimethoxy)pyridine:
2-({1-{5~chioro-2-(2H-1 -2.3-triazol-2-yl)benzoyl}-6-methylpiperidin-3-yi methoxy)-5-
fiuoropyridine;
2-({(3R,6R)-1-[3~chloro-2-(2H-1.2 3111 azol-2-yl)benzovl}-6-methylpiperidin-3-yl smethoxy)-5-
fluoropyridine;

30 S-fluoro-2-({6-methyl-1 -[{(4-methylbiphenyl-2-vljcarbonyljpiperidin-3-y1 methoxy)pyridine;
3-fluoro-2-({(3R.6R}-6-methyl-1 -[(4-methylbiphenyi-2 -yDcarbonvlpiperidin-3-
vl}methoxyipyridine;
3~chloro-2~({(6-methyl-1-[5-methyl-2-(2H-1.2.3 ~tnazol-2-yl)benzovl]piperidin-3-
vl}methoxv)pyridine;

Z2h



[3-[((2S,5S)-5-1[(5-fluoropyriciin-2-y1 )oxy]methyl (-2-methylpipe 'din-1 -yl }carbony1}-4-(2H- 1,13
g' zol-2-yl)phenyllmethanol; [}}} -R(2R.5S)-5- [(5-fluoropyridin-2-yl)oxy]methyl (-2-methylpiperidin-1
-y1 karbonyll -4-(2H- 11,2,3-triazo1-2-yl)phenyHmethanol; [2-[((2S,5R)-5- ([(5-fluoropyridin-2-y1
)oxy]methyl ( -2-methylpiperidin- 1 -y1 icarbonyl11-4-(2H1,2,3 -triazol-2 -yOphenylimethanol; 3-[(5-
[(5-fluoropyridin-2-yl)oxy]methyl (-2-methylpiperidin- 1 -yl)carbony11-4-pyrimidin-2- ylbenzoic acid;
153-[((2R,5R)-5- [(5-fluoropyridin-2-ypoxy]methyl(-2-methylpiperidin- 1 -yl)carbony11-4-

pyrlmt@lmh%yebberomlg 8RId5 3RS 935 Selethvl-2-(2H-1.2 3-triazol-2-y1 Ybenzo r]lp in-3-
[(5-flu g{g@ dlng-wm%/ methy11-2- methylplperldln -l-yIjcarbonyli-4- pyrlml i Zpyi_ll:)enzom acid;
3-[((2 % uoropyrldln -2-y0oxylmethyl (-2-methylpiperidin-1 -yl)carbonylJ-4-

pynm@ﬂl@-sﬂ AYOIY lacid (Buas! SRS 5B -luord plyr dirs2ayjeXyiinethyb-2 metHylpiperi

din-l-yficarbonydl:dvpyrimidin-2-ylbenzoic acid; (34(5- f

[(B-fluer in-2- ; fe]] e idin- 1 -y 14 p iclin-2- ylphenyl }methanol; (

3%((2%%%%%%5 f@ﬁﬁ%@fﬁ%g gq%éy nE?le h é-mgtﬁ%gé{rrd %Z 1S}carbonyl] -4-

pyrimidin=2t HW} ethansie (3‘1{()(@318183) 5- ([(5-fluoropyridin-2-yl)oxylmethyl (-2-methylpiperidin-

| -yl)carianiygted-{ pyrietigint 2-Aphenyl } rrthand; (3H(2R. oM B HFfheseryidin-2-yl) oxylmethy!

(-2- mg@hx{mﬁgg ;ldlyl)carbonyll -4- 30pyrimidin-2- yIphenyI tmethanol; ( 3-[((2S,5R)-5-

[(5- flugrop%/ (l% Eﬁ% methyl }-2- methyﬁperldln I)carbon 1}-4- pyrimidin-2-ylphenyl ;methanal,
e

5- quo‘r’oE’ie- SR ISRethy-2-(2-Bne 013! \Ijit‘heﬁzﬁiﬁlfﬁi erlﬂllﬁeg%iw@ﬁmﬁéxy)pyndme
Blfluord- ¢8R BIR):6emethy1-1 -{5-methyl-2-( 1,3-thiazol-2-yl)benzoyllpiperidin-3-

35yl(mattmymy{l®nﬁ@t%9 A RettR=Mednyl: b 3 triazol-n-ylibenzoyl piperidin-3-
-[5-me }/% %62 1 2.3-triazol-2- yl)benzoyl]plperldln -3-y1}methoxy}-5- t |ﬂuoromethyppyr|d|ne 2-(
(3R Ii') - My methy1-2-(2H-1.2.13-triazol-2-yl)benzoy[]pmeridin-3-ylknethoxy)-5- (trifl
uoroﬁeWW%?oﬁh@KﬁR} -G-methyi-1-[ S-methyl-2-(2H-1.2 3-triazol-2-y1benzoyl jpiperidin-3-

vl}methoxy)pyridine;

15 5-fluoro-2-{[6-methyl-1-(5-methyl-2-pyridin-2 -vibenzoyl)piperidin-3-yljmethoxy ! pyridine;
5-fluoro-2-{{(3R.6R)-6-methyl-1-(5-methyl-2-pyri din-2-ylbenzoyl)piperidin-3-
vijmethoxy)} pyridine;
5-fluoro-2- {[6-methyl-1 -(5-methyl-2-pyridin-3-yibenzovl)piperi din-3-yljmethoxy}pyvridine;
S-fhuoro-2- [{(3R.6R)-6-methyl-1 ~(5-methyl-2-pyridin-3-ylbenzoyl)piperidin-3-

20 ylimethoxy}pvridine;

S-fluoro-2-({ 1-[2-(5-flucropyridin-2 ~vI}-5-methvlbenzoyl}-6-methylpiperidin-3-

vl methoxy)pvridine;

S-fluoro-2-{ [(3R.6R}-1-[2-(5-fluoropyri din-2-y1}-S-methylbenzoyl}-6-methylpiperidin-3-
vlimethoxyjpyridine;

25 2-{4-chloro-2-[(5-{[(5-fluoropyridin-2-yloxylmethyl ! -2-methvlpiperidin-1-
yl)carbonylphenyl }pyrimidine;
2~ {4-chioro-2-[((2R.5R}-5-{{{5-fluoropyridin-2 ~yloxylmethyl}-2-methyipiperidin-1-
Vl)carbonvi]phenvl ypynimidine;

-{4-fluore-2-[(5- {{(5-flucropyridin-2-yDoxyjmethyl} -2-methylpiperidin-1-

30 yl)carbonyi]a henyl }pyrimidine;

2- {4-fluoro-2-[((2R.5R)-3- {[(5-fluoropyridin-2-yDoxyimethy] } -2 -rnethylpiperidin-1-

vlycarbonyljphenyl | pvrimidine:

S-fluoro-2-( {6-methyl-1-[5-methv]-2-(1 -3-thiazol-4-yhbenzoylipiperidin-3-ylimethoxy pyridine:

S-fluore-2-({ (3R.6R)-6-methyi-1-[5-methyl-2-(1.3 -thiazol-4-y)benzoylpiperidin-3-

vl methoxy)pyridine;

L}
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2-( 6-methyl-145-methy1-242H-1.23-triazol-2 -yl Ibenzoyl]piperidin-3-yl[methoxy)pyrid e, 2-(
3R,611)-6-methyl1-145-methy1-2-(2H-1,23 -triazol-2-yl)benzoyl]piperidin-3- yl}methoxyjpyridine;

- -%Joro-z-( [ 6-m ethyl -1 -[2-(2H-1}2,3-triazol-2 -yl)benzoyl}piperidin-3 -y1} methoxypyriciine;
5-fluoro-2-( [ (BR.6R)-6-methy1-142-(2H-1.2.3 -triazo1-2-yllbenzoyl}piperidil-3- 10yl [methoxy)priciine}
5-fluoro-2-( [ 6-methy1-1-[(2-methypheny1-1.3-thiazol-4-yl)carbonyllp peridin-3- yl[methoxy)pyridine;
5-fluoro-24 [ (312,6R)-6-methy1-1-[(2 -methyl -5 -phenyl-1;3 -thiazol-4-yl)carbonylipiperidin-3- yI

tmethoxy)pyridin 10r@=2- :
(6-methyl-1- %1 rrc?et]r}?/l? }Pie& ?‘TIE}F"I Ao ﬁ%car%’aﬂm@mmﬁﬂgmﬁéthoxy)pyrld|ne 5-fluoro-2-
{(3R,6R)B" ?"T‘P{Temethyl 4- phenyl 11-1-pyrazol-3-yl)carbonyl]piperidin-3- yl}methoxy)pyridine}

5-fluord-2up{6-metiii-tiethoxy)pyridiiem205 - 4@5@@%&2@1@@@}-&@@&%@“&;
-methyd+2:(4,3:Q J;ﬂ%yl)benzoyl Ipiperidin-3- yl ; methoxy)pyridinc; 5-fluoro-2-

[1:15- ﬂu ro-2-(Z &2 -triazol-2-y1)benzoyll-6-methylpiperid 3- [methoxy)pyriciine; 5-fluoro-2-(

(3R, 6R\) U KGOSO T b s S B o AT bEnFe LB hbena piietdiniB- §1) metho xy)pyridine; 2-(]
1 45-cHiioretlo@IpyriiR3-triazol -2-yl)benzoy1]-6-methylpiperidin-3-yl[ metho ) fluoropyridine ;

2-(R,6R fiudor{oa ‘r(REL 2R tpzal en2ey! thy. er|d| 1, methox5-
quoroR}Y(ldlr{g C%%oro)zz -( 6- m%t yzf 1%%&&%%#&?\ % yil)ca‘bz"‘@ﬁp% mrf’ 3-yl

1metho>é pyri gvgxc* uoro-2-( (312,6R)-6-methyl -1-[ (4-m ethylbiphenyl -2 -y1)carbony]ipiperidin-3 -
yl [memgié?fﬁyﬂﬂmg%ﬁlﬁré?ﬁ(!%w@ -methiiptBeinbtyte2da i kRadriazol-2-yl)benzoyl]pipericiin-3

391} m@;h&xybﬁymﬁlﬁem@%%Y 5-chloro-24 f
S iorg 1 24 L5 el 145G Lo 2 SO LR yiL
methokyByiiingIPyridine:
2-{{1~(2-ethoxybenzoyl }-6-methylpiperidin-3- -yljmethoxy }-3-fluoropyridine:
2-{{(3R,6R)-1-(2-ethoxybenzoyl)- -6-methylpiperidin-3-yIjmethoxy}-5- -fluoropyridine;
15 2-{[1-(biphenyl-2-ylcarbonyl)-6-methylipiperidin- 3-ylimethoxy}-3-fluoropyridine;
2-{[(3R,6R}-1-(bipheny!-2Z-yicarbonyl}-6- -methylpiperidin-3-yljmethoxy}- -3-fluoropyridine;
5-fluoro-2-( {6-methyl-1-[2- ~-(2-phenylethylbenzoylipiperidin- -3-yl}methoxy)pyridine;
5-fluocre-2-({(3R.6R)}-6-methyl-1-[2-( 2-phenylethyl)benzovl]piperidin-3 3-ylimethoxy)pvridine;
7-[(5-{{(5-fluoropyridin-2-yhoxy}methyl : -Z-methylpiperidin-1-yl)carbonyl}-1H-indole:
20 7-[((2R.3R)-5-{{(5-fluoropyridin- -2-yhoxyimethyl} -2-methylpiperidin-1-yljcarbonyl]-1H-indole:
2-{2-[(5~{{(5-fluoropyridin-2-v1) yoxytmethyl}-2-methyipiperidin-1-
vijcarbonyliphenyl ipyrimidine;

i

!

2-{2-[((ZR,5R}-3-{ [(5-fluoropyridin-2-yhoxylmethy] -2-methyipiperidin-1-
yDcarbonyllphenyl} pyrimidine;

25 S-methyl-2-({6-methyl-1-[2-(3-methyl-1 -2,4-oxadiazol-5-yD)benzoyljpiperidin-3-
ylimethoxypyridine;

3-methyl-2-({(3R.6R}-6-methyl-1-[2 -(3«methy1~1,2,4—0xadiaz01-5-y1)beﬁzoy1]piperidin~3-

vi}methoxy)pvridine;
2-(2-{[2-methy}-3-({[6-(1.3-0xazol-2 -vipyndin-2-yljoxy }methvl)piperidin-1 -

30 yljcarbonyl}phenylypyrimidine:
2-(2-{[(2R.5R)-2-methyl-5-({[6-(1.3-0xazo0]-2 -vDpyridin-2-ylJoxy i methylpiperidin-1-
vljcarbony!} phenvl)pyrimidine:
2-02-[(5- 41 (6-isopropyipyridin-2-v1)oxyimethyl t-2-methvipiperidin-1-
yDecarbonyi]phenyl i pyrimidine;



5 -fluoro-4-methy1-24 ( (317C6R)-6-methy1-145-methyl-2-(2H-1.2.3-tria701-2-
yl)benzoyljpiperidin-3-yl]methoxy)pyridine; 2-methyl-6-( 6-methy1-1-[5-methyl-2-(2H-12.3
224PA701-2-y1 Ibenzoyllpiperidin-3- y1} methoxy)pyridine;  2-methyl-6-( (3R,6R)-6-methyl-1
-13-methyl-242 H- 1 .2.3-triazol-2-y1llbenzoyllpt. ridin-.3- 10ylimethoxy)pyridine; 5-methyl-24 16-methyl-
| -[5-rnethy1-2-(2F1-1.2.3 -triazol-2-y1)henzoyl]piper din-3- yl }methoxy)pyridine; 5 -methy1-2-(
(3R,610-6-methy1-145-methy1-2-(2H- ,3-triazol-2-yl)benzoyllpiperidin-3- y1}methoxy)pyridine;

155-flupre-2- ((6-methyl-1-(5-methyl-2-pyridin-2-ylben2 piperidin-3-y1llmethoxy }pyridine;
5-f|uo$§§" ﬁt&%gg%%"#lébtﬁf/ﬁpio@%vﬁyff] %‘é’iﬁ“ﬁ { )'":’1"21839 5L Y)methoxy} pyridine:
5-f|uorﬁLEﬂKF@%@m\ﬂﬁWE@ﬁ%ﬁﬁ@lﬁQ-pyridin-3-y1benzoylIpiperidin-3-y1)methoxy} pyridine; 5 -fluoro-2-
[(3R,6R):G-Nibtytik-45-rriethtaZnpyridinm3:Wbenz oy dniperidin:ds 20vimathaxyipyidine: ; 2.
5-fluorg;2:(11+(2-(2-fluoropy din-111-y1)-5-methylbenzoy11-6-methylpiperidin-3-'y1} =
mgthoxy)pyridﬁ!ne; 5 “;}fluoro-Z;()(QSﬁR.6R)-1-[2_4,5-f|uoropyridin-2-y1)-_5-methylhenzoyl]-G-methyIp p
din-3- §1 mathoky)Byridifeths! -4 {Ehigrstbypsrigms-Rasrspyrairthy o rgliasthyl
)-2-methylpiperidinHyticaridhyliphengHpyitmidine; 2-

(4-chlorgrgok2RSR)-5: dluoropyridins2-3/1)exyj -A-met Ivi e din- I“,-_,‘ylicarbonyflphenyl
}pyrimic;?g\%?%z ‘EE{EFS%%J;[( “?@({{5&%&%% %3%@r%ée‘iﬁ%ﬁf?mgﬁ}yrpiperidin- 1-
30y A HIRSHERYHAPYAmidine; 2-14-fluoro-2-k(2R.5R)-5- ( [(5-fluoropyridin-2-yloxymethyl | -2

-methytpiperidin-tyiCapboniAjphdngttpyiimiting: Gifluoro-24(H{bameathy me b metyiie-GL
Bathiazpld-y)benzeylpiperidin-3-ylimethoxy )pyridine_: o
o i TR S A e
701-4-Yhtrensayilpisantinsainyidingethoxy)pyridine; 5-fluoro-24 [ (3 IC6R)-6-methy1-1 [$-methy1-24
HépyrﬂQB%%rIm(@QFJjﬁilD%ﬁ 1 ng@ﬁm%@yﬁq%ﬁez Ehrﬂusi r&(&;v(?éé%féi}sﬁ?lﬁiperi gi4n- e 6R)6-methyl
Imal S e oerid yiimethoryyoridine:  S.uoro.2¢ [o-metytl |
8-meth BQ’ETI—?—'&W%F-}WLSAIH%@Hijoili?p‘?p‘ja? -5 ~-ylibenzoylpiperidin-3-y] ymethoxy)pyridine;
S-fluoro-2-({(3R.6R)}-6-methyl-1-{2-(1H-1 2.4-triazol-5-yI)benzovilpiperidin-3-
vl}methoxy)pyridine;
3-chloro-2-{ {6~-methy}-1-[2-(2H-1.2 3-wiazol-2 ~ylybenzoyljpiperidin-3-yl}methoxy)pyridine;
3-chloro-2-({(3R.6R)-6-methyl-1-[2-(2H-1.2.5~triazol-2-yD)benzoyl piperidin-2-
20 ylimethoxy)pyridine;
5-fluoro-2-( {6-methyl-1-[2-{1H-pyrazol-1 -yhbenzoylipiperidin-3-yl methoxypyridine;
S-fluoro-2-( {{3R.6R}-6-methyl-1-[2-(1 H-pyrazol-1 ~vDybenzoylpiperidin-3-yl} methoxy)pyridine;
2-[(5-{[(5-fluoropyridin-2-yl)oxyimethyl }-2-methyipiperidin-1 -yDearbonyl]}-3-phenvipyridine;
2-[{(2R.5R}-5- {{(5-fluoropyridin-2-yhoxyImethy! }-2 ~methylpiperidin-1-yl)carbonvil-3-
25 phenylpyridine:
S-fiuoro-2-( { 6-methyl-1 -—[(4—pheny1pyﬁdin~3~y})carbonyl]piperidin-S-yi}methoxy)pyri dine;
S-fluoro-2-( {{3R.6R }-6-methyl-1 -[{4-phenylpyridin-3-ylicarbonyl Ipiperidin-3-
vl methoxy)ypyridine;
3-[(5-{[(5-fluoropyridin-2-vljoxylmethyl }-2-methyipiperidin-1 -yl}carbonyl}-2-phenylpyridine;
30 3-[({ZR.5R)-3-{[{ 5-fluoropyridin-2-yloxymethy] y-2-methylpiperidin-1-ylcarbonyl]-2-
phenyipyridine;
2-chloro-3-( {6-methyi-1-[2-(2H-1.2 3-triazol-2-v] Jbenzoylipiperidin-3-vl} methoxvipyridine:
Z-chioro-3-( {{3R.6R)-6-methyl-1-[2-(2H-1,2.3 -triazol-2-vl)benzoyllpiperidin-3-
vi}methoxy)pyridine:

L2
Lh

2-promo-3-( {6~methyl-1-[2-(2H-1.2 3-riazol-2 ~yDybenzoylipiperidin-3-yl} methoxy)pyridine;

2k



iethoxy)pyridine; 5-fluoro-2-(-{(3R.6R)-6-methy1-1 -[5-methyl-2-( 11-1-pyrazol- |
-yl)benzoyl]pipericiin-3- yllimethoxyjpyridine; 2 - { [I -(2 -ethoxybenzoyD-6-methylpiperidin-3-yl)methoxy
-5-fluoropyridine ; 2- { [(3R,6R )- |
-(2-ethoxybenzoyl)-6-methylpiperidin-11-y1]methoxyl-5-fluOrOpyridine; 152 - [ 1
-(biphenyl-2-ylcarbonyl)-6-methylpiperidin-13-ylim ethoxy} -5-fluoropyridine; 2-.1{
[(BR,6R)-]-(bipheny1-2-ylcarbony1)-6-methylpiperidin-3-ylimethoxy{-5- fluoropyridine
-fluore:2yuneinybrlsriRs@ephenvietibenzoplipingrisiondarimeshsyipyridine; 5-fluoro-2-(
{(312, 61R1)n6tfneﬂé\é1 -1-12-(2-phenylethypbenzoylipiperidin-3-yli{methoxy)p y ne; 7-[(5- f
[(5- fluor’opyrl In= ﬁ‘methyl {-2-methylpiperidin- 1 -yl)carbony1]-1H-indole; 7-[((21c5R)-5-
[(5-fluereipyrictif= Q’rfrﬂy@ﬁyﬁh{efﬁyﬂ—ﬁzlr&eiﬁyﬂ@?]@endtr‘ﬁhemmdﬂbmwldmﬂwidn‘:et@}l@@ﬁ&}dme
{[(5- fluntwm@cyﬁcmyim@mwwmemﬂpenmmaz\@)earhmm?@%mﬁtm@ne 2-
{2- W% } - IFn? -flu 1o yridin-2-y1)oxylmethy _ ethylpipe yl icarbonyliphenyl}pyrimidine; 253
-methy gthy @ﬁ%z (3 -methyl- H2,4-ox.ad azol-5- yI)benzoyijlperldln -3-yl
}meth@(%ﬁ?ﬂgﬁﬁ@el‘,&hﬁﬁ ﬁ_gb@r(g@myeélméct‘ﬁ@ptqime salt thereof, and a pharmaceuricaily
42-(3-methybit, 2:4-okadiazoydbenzaypipendin-3- y1{ methoxy)pyridine;  2-(2-{ [2-methyI-5-( { [6-(
1,3-0xazol-2-y1)py din-2-ylJoxy {methyppiperid n-1- 30ylicarbonyl}phenyljpyrimidine; 2-(2-
[(2R,51:)-2- methyl -5-( [6-( 3-oxazol-2-yOpyridin-2- yI]omethyllplperlcun | - yllcarbon y%{}?
phenyppyrimiBlide P2 (&P (6HSShropylEYidit 22y EYeryHethgh (SRR Rip SRR 1-
yHcarbonyfistiernyl {pyiimidire; ap2 303 vmpdpoR (294 28R)e8- #jEdsopropyipyriaiauRaaloxylimethy
-2-methylpipstidiadyHearionyliphenyll pyrimidine 4- (2-[(2-methy1-5- ( [(3-methylpyridin-2-yI
Joxy]methyl }piperidin-1 -vhcarbonyllphenyl 1 2- thiazol -2; 4- ( 2-[((2R.5R)-2-m5- (
[(3- methylpyrldln Noxylm torI 1 Icarbon hen zoI e;.5-fluoro- 2 -(I-]2
gég'ﬁazo?% g\%n%et% ¥ |pe|r|1:(’19nn§hal o8 @

-fluoro- 6 (2H ]1 enzo 1 et?ﬁ xyjpyrlalne
p aarmaccutlca y acceptabl e sa It thcreo for use m medwme

in a fourth aspect, there is provided the use of a compound as defined above, or a
pharmaceuticalty acceptable salt thereof, for the manufacture of a medicament for the
treatment or prevention of a sleep disorder.

In a fifth aspect, there is provided a compound as defined above or a
pharmaceutically acceptable salt thereof for enhancing the quality of sleep.

in a sixth aspect, there is provided the use of a compound as defined above or a
pharmaceutically acceptabie salt thersof in the manufacture of a medicament for treating
insomnia.

In a seventh aspect, there is provided a compound as defined above or a
pharmaceutically acceptable salt thereof for treating insomnia.

in an eighth aspect, there is provided the use of a compound as defined above or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament for treating

or controlling obesity.

In a ninth aspect, there is provided a compound as defined above or a
pharmaceuticalty acceptable salt thereof for treating or controliing obesity.

21



5-fluoro-2-( ( (3 R.6R)- 1 42-fl uoro-6-(2H-1.2.3-triazol-2-yllbenzoy11-6-methylpiperi
ICylimethoxy)pyridine; 2- ( 3-fluoro-2-[ (5- {[(5-fluoropyridin-2-yl)oxyji e-methylpipendin-1 -
yhcarbonyl]lphenyl{pyrimidine; 2- { 3-fluoro-2-k(2R,5R)-5-1[(5-fluoropyridin-2 -yl)oxylmethyK
-2-methylpip&tiditdiiResEfonyliphenyl{ pyrimidine; 155-fluoro-2-( 6-methy#{ 1424181046362 4-triazol-5
-yObenzoyllpiperi din-3-y1{methoxy)pyri dine; 5-fluoro-2-( {(311,6R)-6-methy1-1 4241
H-1,2,4-triazol-5-yl)benzoylipiperidin-3- yl{ methoxy)pyridine; 3-chloro-24 6-m ethyl-1 -[2-(2H-1,2,3
-triazol-2 -yObenzoyl]piperidin-3-y1}methoxy)py dine; 3-chloro-2-( {(3R,6R)-6-methyl-1
42-(21-1-1--triazo1-2-y1llbenzoylThiperidin-3- yl}methoxy)pyridine; 5-fluoro-2-( 6-methyl-1 -[2-( 1
H-pyrazal-1 -yllbenzoyllpiperidin-3-y1 { meth ridinc; 5-fluoro-2-( (3 R,6R)-6-m ethy1-1 -[2-(
1H-pyran¢?1X£§7ﬁPe§%§ E‘r%%@y{ﬁ“{%o%%%dme; 2-[(5- ( [(5-fluoropyridin-2-yl)oxy]methyl
{-2-methylpiperidin-1-yhearbemny InGiphess/ipdtih e eongeerisR)Be Sxflmblopyridin-2-ylloxylm ethyl {
-2 -methylp iperidin-1 -yl )carbony1]-3 - 25phenyipyridine: 5-flufrs-2-(-{6-methy1-1
-[(4-phenylpyridin-3-yl)carbonylThiperidin-3-y1}methax )pwﬁﬁ\né}f 5-f£goro-2-(
{(3R.61Q-6-methy1-1-[(4-phenylpyridin-3-yljcarb nylipib“é‘r@in-“B:F““yﬁmethoxy)pyridine; 3-[(5- ( R5-l
uoropyridin-2-y|)oxy|methyl}-2-methylpi%§ idin- 1 -ypcarbony]-2-phenylpyne; 303-[((2R,5R)-5- {
Ipip

[(5-fluoropyridin-2-yl)oxy]methyl {-2smet idin-1-yl)carbony1]-2- phenylpyridine; 2-chloro-3-( {
6-methyl- | -[2-(2H-12,3-triazol-2-yl idin-3-y1}methoxy)pyridine; 2-chloro-3-1 { (3 R,6R
)-6-methy1-1 42-(2H- 1,2,3 -triazét’2=y©benkoylipiperidin-3- vl } methoxy)pyridine; 352 -bromo-5 -( 6-m
ethyl- 1 -[2-(2H-1,2,3-triazo|-2-371%{b?% piperidin-3-y1{ metho xy)pyri dine;
2-brorno-5-(1(3R.6R)-6-methyl-1-[2-(2H-1..2.3azol-2-yl)benzoyflpiperidin-3- yllmethoxyjnyridine;
2-chioro-44/6-methy1-142-(2H-1.2S iazol- -yl)benzdyllpiperidin-3-yl, methoxymyr d e 2-chloro-4-(
(3R.61t )vaeagthyl-1-[2-2H-1.23 -triazol-2-vllbenzoyl jpiperidin-2- ylimethoxymyridine, a stereoisomer

thereof. a phaimaceylicativ arogpianlesaall treiral angRyphaiacaikRallv acceptable salt of a

stereoisomer thereof.

Rla R1b and R1¢ may be absent if the valency of Al does not permit such substitution
10 and are independently selected from the group consisting of:
(1) hydrogen,
(2) halogen,
(3) hydroxyl,
{4) -(C=0¥n-Op-Ci1-salkyl, wheremisfor I,nis Qor 1 (whereinifmisQornis(,
15 a bond is present) and where the alkyl is unsubstituted or substituted with one or
more substituents selected from R13,
(5) -(C=0)y-Op-C3-geycloatkyl, where the cvcloalkyl is unsubstitisted or substituted

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

20 or more substituents selected from R13,
(7 {(C=0}m~Cr.4alkynyl, where the alkynyl is unsubstituted or substituted with one

or more substituents selected from R13,
(8) -(C=0)m-Ogn-phenyl or (C=0)m-On-napthyl, where the phenyl or napthyl! is

unsubstituted or substituted with one or more substituents selected from R13,
25 (%) ~(C=0)m-On-heterocycle, where the heterocycle is unsubstituted or substituted

with one or more substituents selected from R13,
(10)  (C=0)m-NRIOR11 wherein R10 and R11 are independently selected from the

group consisting of;



in a second aspect. there is provided a pharmaceutical composition which comprises an inert carrier
and a compound as defined above or a pharmaceutically acceptable salt thereof. In a third
aspect, there is provided a compound as defined above or a pharmaceutically acceptable salt thereof
for use in m&wHEAReE/147518|n a fourth aspect, there is provided the use of #E6gBEPEsHefined
above, or a pharmaceutically acceptable salt thereof, for the manufacture of a medicament for the
treatment or prevention of a sleep disorder. In a fifth aspect, there is provided a compound as
defined above or a phaimaceutically acceptable salt thereof for enhancing the quality of sleep. In
a sixth aspect, there i,? grovig&q(}g&ﬂuse of a compound as defined above or a pharmaceutically
acceptable sa_lt there_g(gk? th%mgargg@c&, re of an mﬂl&&@grgrfg%g@%gwm Aia. In a seventh
aspect, there is provi a compound as J‘eﬁne above or a pharmaceutically qgceptable salt thereof
for treating insomnia. ) - arbdiepti- ek SRR g didesriie HEs 81 Sormpound as defined
above or a pharmace(dicallyCacedptable shithhie reotintthecrhanufasttreoidinitdicament for treating or
controlling obesity. (e)In amynibyaispesh thete is praysediaconpeaunaaswefined above or a
pharmaceutically acceptable salt thereaf for treating o contro#]i besit 0]

D 008/147518PCT/US 5008/ REE A‘ﬁ‘é‘ﬁ“%ﬁé&eéfﬁf% ‘@ﬁ%ﬂ%&i\%ﬁﬁom The present
invention is directed té@om PSRRIt eRriHF RERSHARS GiFrRUBFhHEAIR K is selected from the
group consisting bf ph&)2AaptNA dnd heteroaryl; Rla, Rib and Ric may be absent if the valency of Al
does not permit such ssipstitutiontaand,ase independently-selétrd dlenedhecgroupdeansising of: (1)
hyd{ggen, (2) haloge {g)a X%rpﬁxyl, (4) -(C=0)m-On-Ct _6alkyl, where mis O or I, nis O or 1 (wherein
ifmisOornis 8,3]):5a_ ond Is preésent) and where the alkyl is unsubstituted or substituted with one or

CO2H
(14y  -CN, and
(15y -NO2;

15 R22, R2b and R2¢ are independently selected from the group consisting of:
(I} hydrogen,
(2) halogen,
(3) hydroxyl,
{(4) “(C=0)p-Op-C1-6alkyl, where the alkyl is unsubstituted or substituted with one

20 or more substituents selected from R13,
(5) ~(C=0)n-On-Ca-geycloalkyl, where the cycloalkyl is unsubstifuted 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,
25 (7) (C=0)m-C2.-4alkynyl, where the alkynyl is unsubstituted or substituted with one

or more substituents selecied from R13,
(&) ~(C=0)m-Op-phenyl or -(C=0)m-Op-napthyl, where the phenyl or napthyl is
unsubstituted or substituted with one or more substituents selected from R13,
{9 -(C=0)m-On-heterocycle, where the heterocycle is unsubstituted or substituted
30 with one or more substituents selected from R13,
(10)  -(C=O)m-NRIORI],
(11y  -8(C)2-NRIOR1I,
(12)  -8(0)g-R12,
(13 -COzH,
35 (14) -CN, and



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-C2WARIRYFHA >Where the alkynyl is unsubstituted or substituted WAtR/BP@ %68 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 sea%)ted WW;RB, -(C=0)m-NR | OR11, wherein R10 and RI' are independently selected
from the group consisting of: WO 2008/147518PCT/US2008/006563 (a) hydrogen, (b) C1-6alkyl,
which is unsubstituted or substituted with R13, (c) C3-6alkenyl, which is unsubstituted or substituted
with R1R{dy BdreadkyriAsWiitariS nsstpsatirbavdidus smankdi vigs RAISIEYES - BE)IBdky1 which
is unsubglitedarsuhstituted MihRA 83 .(f) phenyl, which is unsubstituted or substituted with R13, and
(9) r'geterocycle, which is unsubstituted or substituted with R13, (11) -S(0)2-NR10R11, (12) -S(0)g-R12,

where 6 50,4 05 Z20dwhere 12 R sgiecied fram dhe definition? qf (0102098 s ditued or
substituted with one or more substituents selected from R13, or R4 and R5 may be joined
together to form a C3.geyeloalkyl with the carbon atom to which they are attached, where the

cycloalkyl is unsubstituted or substituted with one or more substituents selected fom R1I3;

14
R13 ig selected from the group consisting of:
(H halogen,
) hydroxyl,
3 AC=0)m~On-C1-galkyl, where the alkyl is unsubstituted or substituted with one
15 or more substituents selected from R14,
4 -On-(C1.3)perfluoroalkyl,
(%) -{C=0)p-On-C3.6eyeloalkyl, where the cycloalkyl is unsubstituted or substituted
with one or more substituents selected from R14,
{6) -(C=0)g-C2-4alkenyl, where the alkenyl is unsubstituted or substituted with one
20 or more substituents selected from R14,
(T A(C=0)m~C2-4alkynyl, where the alkyny! is unsubstituted or substituted with one
or more substituents selected from R14,
¢S -(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 R14,
25 {9 -{(C=0)m-Opn-heterocycle, where the heterocycle is unsubstituted or substituted
with one or more substituents selected from R14,
{10)  ~«(C=0)p-NRIORIL
(1D -S(O)Z-NRIOR'i 1
(12)  -S(O)gR!2,
30 (13 -CO2H,
(14) -CN, and
(I5) -NOz$;

R 14 is selected from the group consisting of;



(13) -CO2H, (14) -CN, and (15) -NO2; 15R2a, R2h and R2c are independently selected from the group
consisting of: (1) hydrogen, (2) halogen, (3) hydroxyl, (4) -(C=0)/6-06-C1_6alkyl, where the alkyl is
unsubstituted or substituted with one 20or more substituents selected from R13, (5)
-(C=0)m-On-E8-Bojoitalkyl, where the cycloalkyl is unsubstituted or suhstitutechwéthaane 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, 25(7)-(C=0)m-C2_4alkyny1, where the
alkynyl is unsubstituted or substituted with one or more substituents selected from R13, (8)
-(C:O)m-On-phzﬂyl orﬁ%&EO%prOn-napthyl, where the phenyl or napthyl is unsubstituted or substituted
with one or more Substituents selected from R13, (9) -(C=0)m-On4heterocycle, where the heterocycle
is unsubstituted® sudEHASEY 30with one or more substituents selected from R13, (10)

-(C=0)m-NR10RI1, (1%) -8(H2-N1210R1 1, (12) -S(0)g-R12, (13) -CO2H, 35(14) -CN, and
(4} -Ca.geycloalkyl,
5 (5) -0-C1.galkyl,

{(6) ~O(C=0)-C1.galkyl,
{7y -NH-C].galkyl,

(8} phenyl,

(%) heterocyele,
10 (16y -COpH, and

(1ty  -CHN;

or a pharmaceutically acceptable salt thereof,
An embodiment of the present invention includes compounds of the formula Ia:

RZ‘&
=
e RS/C\/E_sz
J\/j% ° N\RZC
RN
R1C
R0 A ©
R1a
15 Ia

wherein A, R1a, Rib Rlc R2a R2b R2c 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":

R2e
R RSKS e .
OXO \N\ch
RN
R"C



WO 2008/147518PCT/1JS2008/006563 (15)NO2;- R3 is hydrogen, Calkyl or C3_6cycloalkyl, which is
ansubstituted or substituted with one or more substituents selected from RU; 5 R4 and R5 are
independently selected from hydrogen and C t_6alkyl, which is unsubstituted or substituted with one or
more substirigntessaigsted from R13, or R4 and R5 may be joined togetheriarfosos/aéa 6¢cycloalkyl
with the carbon atom to which they are attached, where the cycloalkyl is unsubstituted or substituted
with one or more substituents selected from R13; JO R13 is selected from the group consisting of:
(Dhalogen, (2) hydroxyl, (3) -(C=0)m-On-C1-6alkyl, where the alkyl is unsubstituted or substituted with
one 150r more substituents selected from R14, (4),-On-(C1_3)perfluoroalkyl, (5)

-(C=0)m-On-C3_6¢c Io% here) theztg/cl%a”g%/i igsa nsubstituted or substituted with one or more
substitue e Etetdd 3 B AB<HMER #iedHeraideriyins Gifsubstituted or
substitutedanitacoriedoranorebdubstitherts selected from 1(14, (7) -(C=0)m-C2_4alkyny1, where the
alkynyl is unsubstituteg;0¢sHbsHidiRE WD PBQ AriMeRa Y BRiMe Nt selestad Srom Ridu(8)a:
-(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 R14, 25(8p{C=0)m-On-heterocycle, where the

heterocycle is unsubstituted or substituted with one or mor tituents selected from R14,
RY R R
NN
RN
RIG
R™— A ©
5 R1a
ia”

wherein A, R1a, R1b, Rlc, R2a R2Zb rZc 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\{ﬂ__sz
N
lfij/\o N\h%
RPN
R’it
oM
10 R‘\a

wherein A, R1a, R1b, RIc, R2a RZb, R2¢ and R3 are defined herein; or a pharmaceutically
acceptable salt thereof

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



(10) -(C=0)m-NR 1 OR11, (11) -S(0)2-NR 1 OR11, (12) -S(0)g-R12, 30(13) -CO2H, (14) -CN, and (15)
-NO2; R14 is selected from the group consisting of: WO 2008/117518PCT/CS2008/006563
(Dhydroxyl, (2) halogen, (3) C _6alkyl, (4) -C3-6cycloalkyl, (5) -0-C t_6alkyl, (6) -0(C=0)-C1_6alkyl, (7)
-NI-1-C |6alRyf; e8¥eeényl, (9) heterocycle, 10(10)-0021-1, and (I)-CN; gt plyastagesstically
acceptable salt thereof An embodiment of the present invention includes compounds of the formula la:
R2a R5/1:1 R2b

RZa
f A e
Yo
R R rf
be#{?fo
ria”~

o
wherein A, R1a R1b, Ric RZa RZb, RZ¢ and R3 are defined herein; or a pharmaceutically

acceptable salt thereof.

5 An embodiment of the present invention includes compounds of the formula Id:
2a
= ‘ R
.
Ly
R TN _
RTC\
R‘lb_ﬂ: o o
Lo s
R1a
Id
wherein R12, R1b, Ric, R2a and R3 are defined herein; or a pharmaceutically acceptable salt
thereof.
LU An embodiment of the present invention includes compounds of the formula le:
Z2a
@ R
S
Lyr="
R*" "N
Rib
O
R1a
Ie



Nj OR2c 15la wherein A, R | a, Rib, Ric, R2a, R2b, R2c, R3, R4 and R5 are defined herein; or a
pharmaceutically acceptable salt thereof An embodiment of the present invention includes compounds
of the formula la: WO 2008/147518PCTTUS2008/006563 la' wherein A, R1 _a, Rib, Ric, R2a,
R2b, R2c, RBR4BAERS are defined herein; or a pharmaceutically accepfateX¥afYtHedof An
embodiment of the present invention includes compounds of the formula la": 5 1a" wherein A, RI a,
Rib, Ric, R2a, R2b, R2c, R3, R4 and R5 are defined herein; or a pharmaceutically acceptable salt
thereof. An embodiment of the present invention includes compounds of the formula Ib: 1 0 Ib wherein
A. Ria, Rip, Rie R2ax R2hoR2c apd B3 ke define noreig on s ahyamaceulioal Agaemiable salt

thereof. An embodiment’ the present Invention incfudes compounds o ormula Ic:
An embodiment of the present invention includes compounds of the formula If:

RZ&
e
Ly
CHy M
R'ib
D
/"/ Ria

If
5 wherein R12, R1b and R28 are defined herein; or 2 pharmaceutically acceptable salt thereof.
An embodiment of the present invention includes compounds wherein Al is
phenyl. An embodiment of the present invention includes compounds wherein Al is heteroaryl.
An embodiment of the present invention includes compounds wherein Al is pyrazolyl. An
embodiment of the present invention includes compounds wherein Al is thiazolyl.
10 An embodiment of the present invention includes compounds wherein R1a, R1b
and R 1¢ are independently selected from the group consisting of:
(1}  hydrogen,

(2} halogen,
3 hydroxyl,
15 (4 Ci-6alkyl, which is unsubstituted or substituted with halogen, hydroxyl, phenyl or
napthyl,

{5) -0-C1.galkyl, which is unsubstituted or substituted with halogen, hydroxyl or
phenyl,
(6) heteroaryl, wherein heteroaryl is selected from triazolyl, oxazolyl, pyrrolyi,
20 imidazolyl, indolyl, pyridyl, and pyrimidiny}, which is unsubsiituted or substituted
with halogen, hydroxyl, C1.6alkyl, -O-C1.galkyl or-NO7,
{7y phenyl, which is unsubstituted or substituted with halogen, hydroxyl, Cj-galkyl, -
0-Ci-galkyl or-NO7,
&) -O-phenyl, which is unsubstituted or substituted with halogen, hydroxyl, C1-
25 galkyl, -0-C1.-galkyl or-NO2, and
%) -NH-C1.galkyl, or -N(C1.-galkyl}(Ci-6alkyl), which is unsubstituted or
substituted with halogen, hydroxyl, C1.galkyl, ~O-Cj.galkyl or-NO2.

-9.



WO 2008/147518PCT/US2008/006563 R28 R2b Ic wherein A, RI a, Rib, Ric, R2a, R2b, R2C and
R3 are defined herein; or a pharmaceutically acceptable salt thereof. 5An embodiment of the present
invention includes compounds of the formula Id: Id wherein R la, Rib, Ric, R2a and R3 are defined
herein; or a pHatAt8adéGRally acceptable salt thereof. 10An embodiment ef thespeasarsmvention
includes compounds of the formula Ic: R2a le WO 2008/147518PCT11182008/006563 wherein R | a,
Rib, R2a and R3 are defined herein; or a pharmaceutically acceptable salt thereof. An embodiment of
the present invention includes compounds of the formula If: R2a If 5Swherein Rl a, Rib and R2a are
defined herein; or a plgkanr%nmaé:ealilti%%ltly cce table salt thereofk An embodime %t ?bpresent
invention includes c‘ompouné)s wherein A1 E:S% ewﬁ?%iﬁ%%l%gg?&%?ﬁlg?% Spvr"gg%eﬁ?' verition includes
compouﬁ&é e C%ﬁnﬁqp@qi%yégﬁmed from the group consisting oft

{1} hydrogen, '

(2} halogen,

5 (3) hydroxyl,
(4) Cy-galkyl, which is unsubstituted or substituted with halogen, hydroxyl or phenyi

or napthyl,
(5) -0-C1.galkyl, which is unsubstituted or substituted with halogen, hydroxyl or
phenyl,
0 (6) heteroaryl, wherein heteroaryl is selected from triazolyl, oxazolyl and pyrimidinyl,

which is unsubstituted or substituted with halogen, hydroxyl or Cj.galkyl, and

(N phenyl, which is unsubstituted or substituted with halogen, hydroxyl or C1.galkyl.
An embodiment of the present invention includes compounds wherein R1a, g1b

and R1¢ are independently selected from the group consisting of:
15 (1) hydrogen,

) halogen,

(3)  Ci-galkyl,

(4) triazolyl,

(5) oxazolvi,
20 (6) pyrimidinyl, and
(N phenyl.

An embodiment of the present invention includes compounds wherein R1a R1b
and R1¢ are independently selected from the group consisting of:
() hydrogen,

25 (2) chloro,
&), fluroro,
{4y methvi,
(5} triazolyl,
(6) oxazolyl,
30 (7 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:
(H hvdrogen,

-10-



An embodiment of the present invention includes compounds wherein Al is pyrazolyl. An embodiment
of the present invention includes compounds wherein A' is thiazolyl. 10An embodiment of the present
invention includes compounds wherein R | a, Rib and RI ¢ are independently selected from the group
consisting of *@ BfsHGER, (2) halogen, (3) hydroxyl, 15(4)Cl -6alkyl, whichGE/UpeBSteEed or
substituted with halogen, hydroxyl, phenyl or napthyl, (5) -0-Ct_6alky1, which is unsubstituted or
substituted with halogen, hydroxyl or phenyl, (6) heteroaryl, wherein heteroaryl is selected from
triazolyl, oxazolyl, pyrrolyi, 20imidazolyl, indolyl, pyridyl, and pyrimidinyl, which is unsubstituted or
substituted With( Iogggibgggroxyl, C 1.6alkyl, -0-C _6alkyl or-NO2, (7) phenyl, which is unsubstituted
or substituted V\IH halg}%?n, ydroxyl, Cl _6alkyl, or-NO2, (8) -0-phenyl, which is unsubstituted or
substituted with'fralog8A™ RYdroxyl, C _ 256alkYI, -0-C t-6alkyl or-NO2, and (9) -NH-C1_6alkyl, or
-N(C1_6alkyl)(E* 6alkylyotfiicn 1 GRSt BE TR 6 SIS SHEHEL hiith h Adgeats %ya%@&x}mbﬂ)h@m&yn -0-C
-6alkyl or-NO2. WO 26Q08%4v/518PCT/US2008/006563 An embodiment of the present

invention includgs compatndsivheremn RiauRibangRicansingapendanty selected-fromdhe group
consisting of: (I)hydro%gn, 2)halogen, 5(3)hydroxyl, (4)Ci_6alkyl, which is unsubstituted or substituted

with halogen, hydroxy oF enyl
(6 heteroaryl, wherein heteroaryl is selected from pyrrolyl, imidazolyl, indolyi,

pyridyl, and pyrimidinyl, which is unsubstituted or substituted with halogen,
hydroxyl, C1.galkyl, ~-0-Cy.galkyl or-NO7,
10 (7) phenyl, which is unsubstituted or substituted with halogen, hydroxyl, C1.galkyl, -
0-Ci.galkyl or-NO7,
&) -O-phenyl, which is unsubstituted or substituted with halogen, hydroxyl, Ci-
galkyl, -0-Cj.galkyl or-NO2, and
(%) -NH-C1-galkyl, or -N(Ci.6alkyICi.galkyl}, which is unsubstituted or
15 substituted with halogen, hydroxyl, C1.galkyl, -0-C1.galkyl or-NO7.
An embodiment of the present invention includes compounds wherein R2a, R2b
and R2¢ are independently selected from the group consisting of:
(1) hydrogen,
(2) halogen,
20 (3) hydroxyl, ,
(4 C1.palkyl, which is unsubstituted or substituted with halogen, hydroxyl or phenyl,
(5} -0-C1.galkyl, which is unsubstituted or substituted with halogen, hydroxyl or
phenyl, and
(6) -NH-Cj.galkyl, or -N(Cj.ealkyl}C1-galky!l}, which is unsubstituted or
25 substituted with halogen.
An embodiment of the present invention includes compounds wherein R22, R2b
and R2¢ are independently selected from the group consisting of:
(H hydrogen,
(2) halogen,
30 (3) C1-galkyl, which is unsubstituted or substituted with halogen,
(4) -0-C}.-galkyl, which is nnsubstituted or substituted with halogen, and
(5) ~NH-C1.galkyl, or -N{C1.6alkyl{C1.galkyl), which is unsubstituted or
substituted with halogen.
An embodiment of the present invention includes compounds wherein R2a, RZ2b
35 and RZ2C are independently selected from the group consisting of:
211 -



or napthyl, (5)-0-C t_6alkyl, which is unsubstituted or substituted with halogen, hydroxyl or phenyl,
(6)heteroaryl, wherein heteroaryl is selected from triazolyl, oxazolyl and pyrimidinyl, which is
unsubstituted or substituted with halogen, hydroxyl or Calkyl, and (7)phenyl, which is unsubstituted or
substituted With2pER34BEA hydroxyl or Ci_6alkyl. An embodiment of the prESERSHIEHAIA%ncludes
compounds wherein Ri a, Rib and Ric are independently selected from the group consisting of:
15(1)hydrogen, (2) halogen, (3) C _ealkyl, (4) triazolyl, (5) oxazolyl, 20(6)pyrimidinyl, and (7)phenyl.
An embodiment of the present invention includes compounds wherein Rla, Rib and Ric are
mdependently lected fr. Ehe group consisting of: (I)hydrogen, 25(2)chloro, (3)fluroro, (4)methyl,
_(5)tr|a_zoly_l, (6)pxazol ,g (7)pyrimidinyl, and (8)phenyl. An embodiment of the present
invention includes co bgﬁ’nds wherein R2a, R2b and R2c are independently selected from the group
consisting of: (Bhydr8yes;
{4y  bromo,
5 (5)  methoxy,
{6) t-butoxy,
(7 difluoromethyl, and
(8)  ifluoromethyl.
An embodiment of the present invention includes compounds wherein R28, R2b
160 and RZ¢ are independently selected from the group consisting of:
O hydrogen,
(2)  fluoro, and
3 triflucromethyl.
An embodiment of the present invention includes compounds wherein R3is
15 hydrogen, Ci.galkyl or C3.gcycloalkyl. An embodiment of the present invention includes
compounds wherein R3 is other than hydrogen. An embodiment of the present invention
includes compounds wherein R3 is Cj.galkyl. An embodiment of the present invention includes

compounds wherein R3 is C3.geycloalkyl. An embodiment of the present invention includes

compounds wherein R3 is methy! or ethyl. An embodiment of the present invention includes

20 compounds wherein R3 is methyl. An embodiment of the present invention includes compounds
wherein R3 is in the trans configuration on the piperidine ring relative to the pyridyloxymethyl
substituent. An embodiment of the present invention includes compounds wherein R3 is in the
cis configuration on the piperidine ring relative to the pyridyloxymethyl substituent. An
embodiment of the present invention includes compounds wherein R3 is in the R configuration

25  on the piperidine ring. An embodiment of the present invention includes compounds wherein the
substituent at the 6-position of the piperidine ring is in the R configuration. An embodiment of
the present invention includes compounds wherein pyridyloxymethyl group is in the R
configuration on the piperidine ring. An embodiment of the present invention includes
compounds wherein the substituent at the 3-position of the piperidine ring is in the R

30 configuration.

An embodiment of the present invention inciudes compounds wherein R4 is

hydrogen or C1-galkyl. An embodiment of the present invention includes compounds wherein
R4 is hydrogen or methyl. An embediment of the present invention includes compounds
wherein R4 is hydrogen. An embodiment of the present invention includes compounds wherein

35 RS is hydrogen or C1.galkyl. An embodiment of the present invention includes compounds
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WO 2008/147518PCT/US20081006563 (2) halogen, (3) hydroxyl, (4) Cl-6alkyl, which is unsubstituted
or substituted with halogen, hydroxyl or phenyl or napthyl, (5) -0-C1-6alkyl, which is unsubstituted or
substituted with halogen, hydroxyl or phenyl, (6) heteroaryl, wherein heteroaryl is selected from
pyrrolyl, imida&zotgbsindekgl, pyridyl, and pyrimidinyl, which is unsubstituted-otsigbsisiusetsvith halogen,
hydroxyl, C -6alkyl, -0-C1-6alkyl or-NO2, 10(7)phenyl, which is unsubstituted or substituted with
halogen, hydroxyl, CI -6alkyl, - 0-Calkyl or-NO2, (8) -0-phenyl, which is unsubstituted or substituted
with halogen, hydroxyl, C _ 6alkyl, -0-C1-6alkyl or-NO2, and (9) -NH-C1-6alkyl, or
-N(C1-6alkyl)(C1-6alkyl), which is unsubstituted or 15substituted with halogen, hydroxyl, Cl-6alkyl,
-O-Cl-GaP%?"SW%gé‘? hyarogen armathyb it e Bras Eit IRASAtiBI SRERTIES 86/ pounds wherein
R2a, R2BANpORRYS aecindepe meritpsalected from the group consisting of: (1) hydrogen, (2) halogen,
20(3)hydroxyl, (4) C 15alkyl whitkiisemsubstityieckar isubstiitad nith-nalpgennhydmoxykor phenyl,
(5 0 Cl el ahich 5 dns Ba ﬁgﬁé‘%%‘é&e&%ﬁ’i}&ﬁﬂo&% e BXER QLReOYL and (©)

-NH-C1-6alkyl, or -N(C1 %%Clﬁﬁl?yl .Which Is unsubstitute stituted with halogen.
An efnb ot h AESEREIHE St OPFIRudes compounds wherein R2a, R2b and R2e are

independently selectedftwrbewgrsup dsrsistingiofeiphydipgenia@ phayen383i®ctdalkyl, which
IS unsubstitisteckad subatitttedwith Radag@dmers" including racemates and racemic mixtures,
enantiomernic mixtures, single enantiomers, diastereomeric mixtures and individual
diastereomers. Additional asymmetric centers may be present depending upon the nature of the
10 various substituents on the molecule. Each such asymmetric center will independentiy produce
two optical 1somers and it is intended that all of the possible optical isomers and diastersomers in
mixtures and as pure or partially purified compounds are included within the scope of this
invention. The present invention is meant to compsehend all such isomeric forms of these
compounds. When bonds to the chiral carbon are depicted as straight lines in the Formulas of
15 the invention, it is understood that both the (R) and (S} configurations of the chiral carbon, and
hence both enantiomers and mixtures thereof, are embraced within the Formula. For exampie,
Formula I shows the structure of the class of compounds without specific stereochemistry. When
the compounds of the present invention contain one chiral center, the term “sterecisomer”
includes both enantiomers and mixtures of enantiomers, such as the specific 50:50 mixture
20 referred to as a racemic mixtures,

The independent syntheses of these diastereomers or their chromatographic
separations may be achieved as known in the art by appropriate modification of the methodology
disciosed herein. Their absolute stereochemistry may be determined by the x-ray crystallography
of crystaliine products or crystalline intermediates which are derivatized, if necessary, with a

25 reagent containing an asymmetric center of known absolute configuration. If desired, racemic
mixtures of the compounds may be separated so that the individual enantiomers are isolated.
The separation can be carried out by methods well known in the art, such as the coupling of a
racemic mixture of compounds to an enantiomerically pure compound to form a diastereomeric
mixture, followed by separation of the individual diastereomers by standard methods, such as

30 fractional crystallization or chromatography. The coupling reaction is ofien the formation of
salts using an enantiomerically pure acid or base. The diasteromeric derivatives may then be
converted to the pure enantiomers by cleavage of the added chiral residue. The racemic mixture
of the compounds can also be separated directly by chromatographic methods uiilizing chiral
stationary phases, which methods are well known in the art. Alternatively, any enantiomer of a
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(4) -0-C _6alkyl, which is unsubstituted or substituted with halogen, and (5) -NH-Cl-6alkyl, or
-N(C1-6alkyl)(Ct -6alkyl), which is unsubstituted or substituted with halogen. An
embodiment of the present invention includes compounds wherein R2a, R2b 35and R2c are
independentky@etegtrdsiom the group consisting of: - 11 - WO 2008/14 &8P idkis26008/006563 (1)
hydrogen, (2) chloro, (3) fluoro, (4) bromo, (5) methoxy, (6) t-butoxy, (7) difluoromethyl, and (8)
trifluoromethyl. An embodiment of the present invention includes compounds wherein R2a,
R2b 10and R e are independently selected from the group consisting of: (1) hydrogen, (2) fluor, and

3) trlfluoromet l, An %ﬂme t of the nt invention |nclud S cem ounds Whereln 3is
15hydrogen Re dégﬁ%’ %}n%cyglsmfkyFEn em gh ment ¢ P%{?ﬁ‘ﬁ%? Flp ﬁ\% htio |ncerfjaeS o

compoun’&%ﬂﬁﬁéféﬁHTQW%@W&WPW&F{?&@?@SM%W%@FMM present invention includes
compounds wherein R3sisipiGatky - Ahambodin entref thehpleganti hebntonsiachedss eampounds
wherein Rcisi€iBobaynldaliybrarigobostisrenief itepasentiinyentipndnelodas compadndsiwherein
R3 is;meflivl g Ay il smbodiment af the B seepLpvenlg &égga%gp%snzggao Qg wiagrein R3is
methyl. Eﬁ 9! |ﬁve qf es compoun ereln e Fans

configuratBn on S b er.ﬁtfﬁ%“'?’ﬁ'ﬁ% e 0 AR of e
present itvertiorriyiclatéswompogmds whiehsindRigsaindhe kisgonfiguration onitisdpipérdihe ring
relative t@%ﬁiﬂ%ﬁﬂx{meﬂa&b&m{ﬂy@ﬂ&sﬁm&mﬁmMQﬁb@fdﬁwﬁE@%@hﬂhVﬁfwﬂ&mUdﬁé
compoundawhelsi %18 R.aen 1%1&{58%'% grongRIRd g Ing A% smRediment aline
present invention inclu dges compoun ereint qh Y
10 wherein the unsaturated hetf:mcychc moieties (L.e. "heteroaryl™) include benzoimidazolyl,
benzimidazolonyl, benzofuranyl, benzofurazanyl, benzopyrazolyl, benzothiazolyl, benzotriazolyl,
benzothiophenyl, benzoxazepin, benzoxazolyl, carbazolyl, carbolinyl, cinnolinyl, furanyl,
imidazolyl, indolinyl, indolyl, indolazinyl, indazolyl, isobenzofuranyl, isoindolyl, isoquinolyl,
tsothiazolyl, isoxazolyl, naphthpyridinyl, oxadiazolyl, oxazolyl, oxazoline, isoxazoline, oxetanyl,

15 pyrazmyl, pyrazolyl, pyridazinyl, pyridopyridinyl, pyridazinyl, pyridyl, pyrimidyl, pyrrolyl,
quinazolinyl, quinolyl, quinoxalinyl, tetrazolyl, tetrazolopyridyl, thiadiazolyl, thiazolyl, thienyl,
triazolyl, and N-oxides thereof, and wherein the saturated heterocyclic moieties include
azetidinyi, 1,4-dioxanyl, hexahydroazepinyl, piperazinyl, piperidinyl, pyridin-2-onyl,
pyrrolidinyl, morpholinyl, tetrahydrofuranyl, thiomorpholinyl, and tetrahydrothienyl, and N-

20 oxides thereof,

The term "pharmaceutically acceptable salts" refers to salts prepared from
pharmaceutically acceptable non-toxic bases or acids including inorganic or organic bases and
inorganic or organic acids. Salts derived from inorganic bases include aluminum, ammonium,
calcium, copper, ferric, ferrous, lithium, magnesium, manganic salts, manganous, potassium,

25 sodium, zinc, and the like. Particular embodiments include the ammonium, calcium,
magnesium, potassium, and sodium salts. Salts in the solid form may exist in more than one
crystal sfructure, and may also be in the form of hydrates. Salts derived from pharmaceutically
acceptable organic non-toxic bases include salts of primary, secondary, and tertiary amines,
substituted amines including naturally occurring substituted amines, cyclic amines, and basic ion

30 exchange resins, such as arginine, betaine, caffeine, choline, NN -dibenzyiethylene-diamine,
diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine,
N-ethyl-morpholine, N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine,
isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperidine, polyamine resins,
procaine, purines, theobromine, triethylamine, trimethylamine, tripropylamine, trometharmine,

35 and the like.
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substituent at the 6-position of the piperidine ring is in the R configuration. An embodiment of the
present invention includes compounds wherein pyridyloxymethyl group is in the R configuration on the
piperidine ring. An embodiment of the present invention includes compounds wherein the substituent
at the 3-posiEr?WfH&Spiperidine ring is in the R 30configuration. PG @Aesdineast of the
present invention includes compounds wherein R4 is hydrogen or C t_6alkyl. An embodiment 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 coryaLpds,Wheei S5 I udransn 6Ol balkyLAv cmhadimentokibs present
invention includes compound WO 2008 1473“5§PCDU82008 06563 W%GI%H % IS Jag/drogen or

methy!. Rﬁ@ﬂ‘?ﬁ%‘iﬁﬁ?&ﬁlﬂfﬁ%"@ ?é?é’n‘tofﬁ\?é?ﬁf s BOIRBBGATS WhETSA yarGgen.
Specific E‘ﬁib@fdmn@@ﬁﬁﬂésp}@%%thﬁ%ﬁﬁmaﬁé}ﬁ)wmﬁa@W%‘ st Fom the group
consistingwebthe subiect codpbitis ofihedxatpleshereinatia, dphenmactuficatiydicceptable salt
thergol methanedASACHARNNAR AL B RIRSENUMENLPLBIBKGAD AlE-A0E @mmaee@ﬁxmtnc centers
and can t us occ ras’s ereqisom ncludipﬁg al? inate% an d? mlcc::ltmlx es, enantlomerlc
mixtures’ ‘l‘ﬁ&?é“ AitRsHie?s: %‘5&% o&r?ﬁ%’r% R R AT A a s S8 e e A ditional
asymmetigreaiinsie, malgibe preriicd s pintin §Heen. te iatars itk i‘ov&hé%%&ﬂﬂ?éh@é on the
molecules haghhstoh Wmtﬁemt&nmunaﬂeﬁémﬁﬁnw prodigeet iwalepticahdsaimers and it is
intended,thatall.of: the nEss glggyggl isomers and diastereomers in mixtures and as pure or partially
purified Compounds are inc V\g‘thln the. scope of this.invention. T e pre Oméhlnv ntlon is meant to

comprehend all such |§{§ﬁ%gﬁg ¥ormS Ot %é%néom%gﬁenos R RERHSSRGS tot ira carbon are

depictedfaammsigd e FreabrmorRROsrdSIHBIATBHBEHCRL BB 1865 4A A1 BB (R) and (S)
configuratidcs efitheddhiralicagrony andhengebibthcenantiotseiiscradiixtuedsltheiepEammebraced

within the, GIRWa. S8t SXARRSER Rulad-Ahpwsthr stusilEg.afihe-slassiokeopapeunds without

specific ﬁxere(%chemlstry When the compounds of the present invention contain one chiral center, the
term "steteoisomer” includes both enantiomers and mixtures of enantiomers, such as the specific

50:50 mixture 20referféd 8BS epRRpHRdRfsgER! in 2 methpd ﬂﬁ&@%ﬁﬂ@r‘ﬁ%ﬁﬁ’ﬂ@é@%ﬁﬁh%e
diastereenteity gr theitichorniate graphiosbiarstiorSsnehyijetaithicvatpasikadherpiminetartipy

appropriafeamﬁiﬁp@tmo%m methageiagy disclpsechhrreiaudheirabselte sieteoeheamistry may be
Cormmgshi% b S ey RalageRiv el Scilinepiediiats ebansAlNRABeAIRERIT o e

derlvatlzeofnﬁ necessary rea t containing an mmetric’ center, of ng% bsolute
gtt

conf.gur&ﬁwwﬁs%as ALY ﬁ#.fffh?é?&ﬁﬂél%s?ﬁ&s ShaSF B B8i8 el S th2 individual
enaftionpers:ar@isolated ihersepaiationtican ybresinddd s gompenathodSERRADWIEIHIERECRR, such as

the coupling:efRuacamicfabute i compelidssoiamesrmioNeREGalypulevenposndieform a
d'astere%wgfe&d%'étug&wl g&ﬁ%@y@%ﬁﬂﬁ@ﬁewmdﬂgwwﬂmmgsM@@g@%methods

or ch omatogarpm{a The cou Ilngnreactlon is often the f?brmatlon of

such as fra on crystaél
Salts GHT S CRE THBREAY BT St S Bo Ao TG B R

PAstErBmeric d erl\?a?{/%%“rﬁg Pthét
converte@lftéimédwr@éﬁéﬁ?ﬁéﬁﬁé%eé)h@éﬁv@d@%ﬁﬁ@%%@@éﬁrral residue. The racemic mixture

25 The subject treated in the present methods is generally a mammal, such as a
human being, male or female. The term "therapeutically effective amount” means the amount of
the subject compound that will elicit the biological or medical response of a tissue, system,
animal or human that is being sought by the researcher, veterinarian, medical doctor or other
clinician. It is recognized that one skilled in the art may affect the neurological and psychiatric

30 disorders by treating a patient presently afflicted with the disorders or by prophylactically
treating a patient afflicted with the disorders with an effective amount of the compound of the
present invention. As used herein, the terms "treatment” and "treating” refer to all processes
wherein there may be a slowing, interrupting, arresting, controlling, or stopping of the
progression of the neurological and psychiatric disorders described herein, but does not

35 necessarily indicate a total elimination of all disorder symptoms, as well as the prophylactic
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of the compounds can also be separated directly by chromatographic methods utilizing chiral
stationary phases, which methods are well known in the art Alternatively, any enantiomer of a WO
2008/147518PCT/11IS2008/0116563 compound may be obtained by stereoselective synthesis using
optically pur&&ta#ti#tiétfatierials or reagents of known configuration by meth@GSeH®RAAN in the art.
As appreciated by those of skill in the art, halogen or halo as used herein are intended to include
fluoro, chloro, bromo and iodo. Similarly, C1-6, as in C1..6alkyl is defined to 5identify the group as
having 1, 2, 3, 4, 5 or 6 carbons in a linear or branched arrangement, such that Ci_galkyl specifically

'nC'udeSMé@gf'ﬁ&%&ﬂ%ﬂ@&sﬁaa{?&agy%aﬁlww Iﬁoagﬂgyénmobﬁgty}e&w&d%@mﬁake&group
which is desighated %?gt%g_g enden y ,e with substltuents ‘lfy endently
substltutgb ith Fﬁulﬁﬁ *éﬁ@ﬁ’%u s%'%ueﬁts T2 Re fETBRy B 1S useci“ herein includes
both unsutdestedhitatupstst inee UyeREnf Slchesr1DiRe RsiA ediisatarstepEté ciélic moieties

(i.e. "hetareanyt inchadedbanzslimidazdyerbehzimidazolonyl, benzofuranyl, benzofurazanyl,
benzopyrazolyl, benZ%l;u'%QM %@é@fﬁ&;‘%lua%n@&mqm%ex&em%%%%%,akg%ége%azolyl
carbazolgO carbolin O%I cmn? I fur;:?ng I;Lazol l |rgjdolln I |ndo ndolazmgl mda&ollx{

isobenz é’r’i}yfn% ?18%?9 7§ |s§t |a28F ISoxazolyl,' nap yrlﬂ?'n 1 oxadiazolyi, oxazolyl,
oxazolin& e &sRHE 06%@%5 Yi?ﬁﬁéﬁﬁﬁ“ﬂw&ﬁﬁ%e 9%&%%@5@%9}.%%% ifdazinyl, pyridyl,
pyrimidyhbspyrady S gelinazolinytlguinoty hrquiseexatingl ctetrasiph t &t iazoldgpl/ridydc thigdiazolyl, thiazolyl,
thienyl, tﬂﬁﬁ@%‘c@x@ﬁﬂ\! kﬂ@%&@@é@ﬁ&éﬂ&w@e%t{‘zﬂa@&%% &@@fﬁﬁy@ﬂ&@&?ﬁ%@%ﬁ%ﬂde
azetbdlnyl 1 d|oxan%/ e>§a 0%%& mglgé% erazin é% eirldln%drggnano jXrgolldlnyl
morpholmy tra ou}lﬁn |ormor 0|n %ra )gro{fﬁnen Q%es t%ereof

The ternfSgtravRILel wawo&ac@ﬁf&métﬁa%grﬁéf%tars%ﬁ@ éﬁ?&fé‘*’éﬂﬁ&%@ﬁﬁ%ﬂ%@ﬁﬁé‘éﬁ
acceptabtendirtoxio fasestberagids ricledingnnorgasie oomrglnic basesaritinongasicwE organic

acids. Salts.gleshad Efﬁfﬁﬁﬂﬂ{m&&%@ﬁﬁﬂﬁﬁﬁ@s@'ﬂﬂ%w&@mﬁmwﬁbr&@lﬁm &gpper, ferric,

USROS Zopdlm. g an the like

ferrous, I|th|um magne apgdanic
i ORISR BT A0S 33 %uﬁl?&}%ﬁé‘
Particular embo mensm%lu et e%ammo lum, calcium, magnesium, potassium, and sodjum salts.

Sals in FRESSHAITGAT Hhal e ESRTPARGHY AL, BHEPEYS AN StreHIVe S farHFS “ARTTHE R ¥Bm of
hydratesm8gilts: deripetibtirowith by mthce inwatlicaiscdphailomrdpinio pohawxielpasessieliide salts of
primary, ﬁ@gﬁ&ﬁ&ﬁgr@gd tertiary amines substituted amines including naturally occurring substituted

amines, cyclic amine choline,
N Ni-dibenzylethy ean amﬁ%iﬁ & i T A %@.%ﬁa&%ijﬁiﬁé‘ﬁﬁgﬁzl

ethanolaFiAR OB &Hﬁ’é‘?ﬁﬂ TR, rﬁ? Hﬁﬁﬁ?ﬁ@f&ﬁﬁlewé‘lfé’éﬁﬂ & glucosamine,
hisBdine ehpefiatsaring, hs@fﬁ’(bpgikdﬁﬁﬁevqs}éﬁﬁéwm’étﬁ}ﬂ@r&c@ﬁin%ﬂgﬁb?pﬁﬂﬁg %%pe?élﬂnésﬁﬁiwpendlne
polyamin@kesing areacanehpuimspiyeoheonticastrizshydamireg, tihethjdamypeatripgepitantine,

tromethagp f@?x:?Qﬁ&'@%Eg@pmw&@ggﬁé@xﬂé&&%%ﬂwg%%ﬁm resenMAeEHiDS Gappound of
the present inve ??on 5 ba Sic, Sa I%%%%‘ cf 8@ ared from har%gagel}gtlca Xa%gﬁeﬁgactg&non -toxic
S

ccor ewt X erl cnt me or m
acids, inCER Ko AR HE ORI AhIEas R REd:

measurements, Chinese hamster ovary (CHO) celEs ex.pressmg the rat orexin-1 receptor or the

25  human orexin-2 receptor, are grown in Iscove’s modified DMEM containing 2 mM L-glutamine,
0.5 g/ml G418, 1% hypoxanthine-thymidine supplement, 100 U/ml penicillin, 100 ug/m!
streptomycin and 10 % heat-inactivated fetal calf serum (FCS). The cells are seeded at 20,000
cells / well into Becton-Dickinson black 384-well clear bottom sterile plates coated with poly-D-
tysine. All reagents were from GIBCO-Invitrogen Corp. The seeded plates are incubated

30 overnight at 37°C and 5% CO2. Ala-6,12 human orexin-A as the agonist is prepared as a 1 mM
stock solution in 1% bovine serum albumin (BSA) and diluted in assay buffer (HBSS containing
20 mM HEPES, 0.1% BSA and 2.5mM probenecid, pH7.4) for use in the assay at a final
concentration of 70pM. Test compounds are prepared as 10 mM stock solution in DMSO, then
dituted in 384-well plates, first in DMSO, then assay buffer. On the day of the assay, cells are

35  washed 3 times with 100 ul assay buffer and then incubated for 60 min (37° C, 5% COZ) in 60 ul
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include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, ethanesulfonic, fumaric, gluconic,
glutamic, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, mandelic, 5methanesulfonic,
mucic, nitric, pamoic, pantothenic, phosphoric, succinic, sulfuric, tartaric, p- toluenesulfonic acid, and
the like. Partiealamembtidiments include the citric, hydrobromic, hydrochletieusaleiopgaosphoric,
sulfuric, fumaric, and tartaric acids. It will be understood that, as used herein, references to the
compounds of Formula | are meant to also include the pharmaceutically acceptable salts.
toExemplifying the invention is the use of the compounds disclosed in the Examples and herein.
Specific ompaunds wilhin ihe Riassnt iayepion.nclude 3 cempoung @%Wﬁﬂgﬁfﬂ} the group
conS|st|ng of the compoun disclose 0 dwmg amp es and pharmaceuti cce table
sals thel&8 BHePHERILAIBAATDRLFE b tePaTars tHBrear R f%éﬂs%ﬁﬁj’é(é?‘%% URdS are
useful intaamethotudfcantdcfoizing erakin¥ebaptor Botiviseim alpationt BachRasdnignif®al in need of

such inhm@&&@rﬁ@a&w the pistiatian.efansiiective-ampupt.oidhe ypmp@w&@mmesent

mvegtlon is d|r the use of the compounds disclosed herein as antagonists, of grexin receptor
activity. Ion agoms 18, aﬁg% uorestencs 18 me of 28aCH Wi

prlma es, especially humans, a variety o 0 her mammals can Be treated

accordmgﬂmﬁﬂé {retoEBr e B RgR: ShoRFIBHOTRRETRES5RY inverRsiTfs Bifkthsiels & &mpound
of the présentsimuentiork onduqarmapitiéahp déceptable saththelfieoffolasseimmradioiriel Fhe present

inventionisrurthesdieated (aia sr:ehaccampennd efie Riesepidaventionios@pharmaceutically
acceptaple, t%?slt 4%%53135%%&%@%@% W& {}%19‘%9}& MEALIGE &?%9%?@%939{&&%} receptor activity

or treatin eases noted herein in umans and animals. /5The subjgct gﬁited in

the Pres&t AlBATg R e Ay AP S FHERTRP LR A £ h i b, MR dremals: The'
"therapeutitally e da bt th&anbareeD e damse SRR efiéh the
biologica«ti; megicahiesnense: A aitissos sy stemr arTmaheiiimasdnat ispeingsgught by the
reseam%y@%&iQ%ﬂ%%ﬁ%ﬁm%}ma@m glinician, It isdesaonized hatang skilled,in.the art

may affect the neurological and psychiatric 30disorders by treating a patient presently afflicted with the
disorderd 8?53y prophylactically treating a patient afflicted with the disorders with an effective amount
of the compound of thé pregareitbe saamwonads sédhrdedivivine tapmalorbadmeihtr it "treating” refer to
all processagonhereimdhareramay beasiovant/ointer iuptiagsanest ne;spontiolihrg foresteppongdof the
progressioa:af Q’éﬁdﬁﬁw@ﬁﬂigﬁh@@@ FISyehintrcsisorteisdaseribed &tﬁﬁ@i:bhri@ldtvdﬂﬁﬁ m@tpa@aacessarily
indicate a total elimipat; on of all sorgI?eHrl s&mp rr;gXL%siwgél as the the roph actlc WO.

2008/1475 era fhéTmen ons, aufxéarf r’iy |n atentwho is
preduspo‘é‘“’é&%“s‘ﬂéhecﬁ 8‘%‘8‘8%98?50?65&?51‘?1 &t ‘Efo §§%‘h8€%"8¥ ]ar$ é%’r‘ﬁ‘?%ﬁ

corgpounisk: shewid beamderstadthte meaimyproliddialigendponiohp bthey jrpeadiy vith @Mug of a
compoung@hiigdaventiendsihe ndveual é&ﬁﬁﬁﬂﬂ&@ ' SThg e mpgﬁiﬁﬁfw@w@ﬂg herein is
intendeddg.ensempacs apioruet somprisina. e sperilied lngrediants e a&sg fisgaounts, as

well as any pro duct which results, directly or mdirect Ination of the s redients in

the specﬁf@ﬂ‘%ﬁw{‘?ﬁﬁ?ﬁmﬁé{?’fé}?ﬁw‘iﬁ?&atﬁﬁ%‘%%ﬁ%fﬁﬁd%ﬁ?ﬂﬁ%ﬂﬁ%nﬁ ﬁ%BOfB’ compass
a productsbin grishegetiresaety e fitgrévientits) vane thessneremgredis ngsptaphbkerepthke carrier, 10as

welias aryaprackilyvhighoresilts relicpaily ovithdignily idrormce Ipbinaiio BorapbIpiexalioprafaggregation
of any t"‘é%rﬁééﬂf?&? g Ing 5@%@5&?8%&9&9 digsoLiay %Q}T&Q% ﬁE%ra%e%f;BBFeﬁBQVSQ'P”tS or from

o R Roar sl oot o v e oarelont, Reco 00 v
possess an unsubstituted piperidine ring, the present compﬁunds wherein R3 is substituied such
as with a C1-¢ alkyl or C3.4 cycloalkyl possess unexpectedly greater potency at the orexin-1

3¢ receptor and/or the orexin-2 receptor.

The orexin receptors have been implicated in a wide range of biological
functions. This has suggested a potential role for these receptors in a variety of disease processes
in humans or other species. The compounds of the present invention have utility in treating,
preventing, ameliorating, controlling or reducing the risk of a variety of neurological and

35  psychiatric disorders associated with orexin receptors, including one or more of the following
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composition made by admixing a compound of the present invention and a pharmaceutically
15acceptable carrier. By "pharmaceutically acceptable” it is meant the carrier, diluent or excipient must
be compatible with the other ingredients of the formulation and not deleterious to the recipient thereof
The utility of the mesposreds in accordance with the present invention as gexikreasgiarOX IR and/or
OX2R antagonists may be readily determined without undue 20experimentation by methodology well
known in the art, including the "FLIPR Ca2t Flux Assay" (Okumura et al., Biochem. Biophys. Res.
Comm. 280:976-981, 2001). In a typical experiment the OX1 and 0X2 receptor antagonistic activity of
the comp the resent i tlon was deter d in acco ith the followin experlmental
method. (l){r{&;%i?gce dIpsr caFC|urf:1 elggﬂdr%rrsﬁgn ‘gqﬁ%‘egréc Sariﬁléjger ogary fﬁ%) 2 ssmg the

rat orexinTH AL EkSI6P m&%maw*&@mq@@w HETGFOIRA w«a@cr@wgemn@@ww
containingi@ vt gicitamisiey Ribdgimt 041814 Y%hahppokaothinesthjimitin @stippleneat 400k¥ml

penicillin zslﬁi%ﬁagém $g§@Wﬁ% éQ,a%)ﬂﬁ%&ﬂk@%\@é&&fg@&&?ﬁéﬁ&%Qﬁ&é){ﬁl&%&% s are

seedgd 0 ell§ee Er}%cgls?n c(tioi%c ﬁfcéé F 4-well clear qottom sterile plates coated
with pon ysme \g ?s werefrom & nv|Pr%ase%@&dmmﬁﬁlg%%ga%aeﬁé?ggyare incubated
300verni§ Fﬁra?’%%:t oAk ‘Hﬁfﬁ&ﬁ%%)&}ﬁﬁﬁ%%éi%@%m%ﬁ%ﬁ%&éW% alemM stock
solution ifictdabioyines Beraha@inain] (B Sktinarbediluteshentassay: Heifferifd BGSdoataining 20 mM
? OE P MEST 06k BSeeand RomM mﬂgg@@%&é&é@@ @ﬁ@ﬁ@gﬁ@%ﬁgﬁﬁ@@@ﬁﬁ;@f}mﬁa}on lof

p re stock solution, in en diluted in
plates, fl%%ﬁik o L(%e%%e% g%i%@@é%ﬂgé %?15 S%E &' sae méﬁe!ﬂg %%q§?W§$ d'3 ’t?f%%éNWlth 100

ul asday ar?e‘%’%ﬁo(irﬁeﬁ%mﬁaafea ?E?F%é%iﬁ c@%ﬁ@% féwyfﬁ%@m pergeniggroyf siage 2 sleep;
2008/14 1518PEE/tiS2 008066563 susain b UG ceitainingtd diMiElsleetAdestsinDnd2:@mgluronic acid,

and 1 % BSAalhesialoading selionshemaspiaiesandicols argwashed & timed yith100 ul
assay bulfgt 0L, qiemﬂ}gsmﬁaﬁg CIR4ethie eaehell i Irbcereﬁélfgresge&%éma%'@g ate Reader

(FL1PR, Molecul g:zé)ewces test c mpoun sare a fate i avolume of 2 mcubated for

5 5mm aH TN 25° 6P o Siie KR D SRR SOREE S AEF PO BIOR B AP 88Eond
intelVals fsPSseTiHite Kinnatine aryReBnisactphtiehiiontempenkiis turpirbppotertieight of the
fluorescenceoppak imeungmadyséOppMeArl aphicd 2valiedin-Aswith duffer invelass.ef rpiaapnist. For each

oo sh AL e 9&%@6%@@19& MMQEE‘%SQ&%%Q*HP%B?%P 0 46 Aganist response)

is determined. Alternat compou enc as ed by a I0radioligand binding assay
(describ&d i eé W{é%né(/a ygﬁSlngOano % ﬁo‘gg%i%“@f SeAFR 5P RENHIE the inhibition
constantl(m%%l@ﬁétéﬁmﬁlééﬁﬁi?ﬁémﬁlaﬁéérpﬁr@pmwm dradisstidesx praishiner eitpenithei@Xx 1 or 0X2
recéptor AlHe ingritvsicroexiine cepthiantagonistedotiiiy v Al earpeunttvhic kvmpys betiseghin the

presenlt lmm@@;%?&eaeagg@lwm%?%ms&@%@%% ;&{@ieaﬁl@wm?ﬁmﬁg%mwa&s 0f2 the fO"tOW'ng
example | an oniz € ral orexin-1,receptor r.ine uma XIn-Z receptor in
PIe3, ng&%% UYL S %93 13, ﬂg?w\zm ﬁ%?s!jeor (%ul% ar?%%/g egB N?r%ﬁf}e P

the aforementloned ass%ys generally’ ’compounds
within théilalgérg gia; syndromes which are mamfested by non-restoratwc sleep and muscle pain or sleep

apnea which is associated with respiratory disturbances during sleep; conditions which result

25 from a diminished quality of sleep; increasing learning; augmenting memory; increasing
retention of memory; eating disorders associated with excessive food intake and complications
associated therewith, compulsive eating disorders, obesity (due to any cause, whether genetic or
environmental}, obesity-related disorders including overeating and bulimia nervosa,
hypertension, diabetes, elevated plasma insulin concentrations and insulin resistance,

30 dyslipidemias, hyperlipidemia, endometrial, breast, prostate and colon cancer, osteoarthritis,
obstructive sleep apnea, cholelithiasis, gallstones, heart disease, abnormal heart rhythms and
arrythmias, myocardial infarction, congestive heart failure, coronary heart disease, sudden death,
stroke, polycystic ovary disease, craniopharyngioma, the Prader-Willi Syndrome, Frohlich’s
syndrome, GH-deficient subjects, normal variant short stature, Turner’s syndrome, and other

35  pathological conditions showing reduced metabolic activity or a decrease in resting energy
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invention had activity in antagonizing the rat orexin-1 receptor and/or the human orexin-2 receptor in
the aforementioned assays with an IC50 of less than about 100 nM. Compounds of 20the present
invention also have activity in the radioligand binding assay, generally with a Ki < 100 TIM against the
orexin-1 andvop taesarexin-2 receptor. Additional data is provided in Tabler2r83ctiaa@sedt is indicative
of the intrinsic activity of the compounds in use as antagonists of orexin-1 receptor and/or the orexin-2
receptor. The present invention also includes compounds within the generic scope of the invention
which possess activity as agonists of the orexin-1 25receptor and/or the orexin-2 receptor. With
respect tg other piperidine compounds,,the present com ds exhibit unexpect roperties, such as
it resp D o R BT SAdby b Sk, For
example [TEi5HR 5 8Rb6 g inte Al LaRYE SRRt PiperRIME Yy e BFesent
compoundsrodvereiniRBrisrsulistittiedtsucte asahvitid aGoduatiod dysGBc6oyclodlleglipogssess
UneXDeCE@ﬁlYn@! %ﬁt&ﬁl@@{@ﬁ@;\é@g{ﬁﬁsﬂf ?%E@alé@ﬁ%%&ﬁﬁ[s@ﬂm @é;ﬁ%@e@r@é@ '&f&@?@&%aimd withThe
orexin regepiars have beed mplicaarlin i de ange olpislogical,uncions, This. fiag sugoested a
potential role tor these rgceptors in a variety of disease processes in ihuma or Qﬁ‘le? species. The
compourTHEBF FRRP SRS HRUREGH HeRree BETASY 1Y BUSHHE v Rt AE cAfiehuiaking, ¥BRtSIhg or
reducingttvethisksof o.varibty afcnbudiogics, antk85psimhiatrt dispraers asSevsmtbnithiorexin
receptorsaiaeludingLRe e Meks: Ohibe JpHRWIRNGlenlié, 1HLAR0R8A4 153 8P Tk ha2008/006a63
conditiong g, diseazes alcen disorglers, Sle @gge&%t%@!e?@e%ga%gugg%&n&%emgségsgt&%gy'

improving sleep quality, increasing sleep efficiency, augmentin ep maintenance; increasing the
vald wHER TSI O e m%ﬁ%%m%&%&%&%&a <t PR & AT A SHBEC is
attemptirigrorsidepciiawoyict Sleasdniaits, Wetrdadivij lalspriamemyoe oz nghepiriidcit Stakes to
fall aslegpindearcasing ditiedtipsyihdailinglasisep:inerrasing.gleepisantinuity; degreasing:the number

of awakeqings, %{J&%l%%ﬁﬁg@%%@%}%%%ﬂﬂﬁ&@%t] yﬂ%ﬁl@?}%&%ﬁ&%@&%ﬁ%uma'

arousals; decreasn%]g tgﬁélae spent awake following the ifiitia] onset of sleep; increasing the total

amount 5? e, RS RTATBR BF e~ SitB ARy S iR P R &RRP S duration of REM
sleép boin&reattas gatimingofrctpidishes dghatvhist easladingdife penseiieerdreria) sleep bouts;
increasing:tivicamaad tisndipardantageoiisidgeby sleep:iprisnatingsiowrvaiaskeapsenbaneing
EEG-delia.achivity.dpring sleapadecreasinehaoeisr Bl AIausH s ESRaRIA GBI ReNIng awakenings;
increasing daylime alerinessi [eduaino daytime drowsiness, lrcaling or redicing excgssiye daytime
sleepiness; increasing Satl ,acflon with_the intensity of sleep; increasin SIEep mé} t&Rahce; idiopathic
insomniTSIEES: SAOBENTaT FirsoTAN TS AYRPESATHNE; fansisatie Wﬁeﬁ%%ﬁﬁii‘é‘?ﬁ@ﬁ@ﬁ?a‘lﬁﬁ‘w
hypérsoremiszlittrirsicshiypersbsmiarnel cotepisiprictterraptddrsleepm Gleep npfismahakefisine ss,
nocturnalRpsaciemif Riivhelrepioteruians, IRtiag, &hiftwerker ssieeRdislbragsssdyssomnias,

night tengl, isemajas assecigied win depieseian. arolonalimosd dizalders, AIZRSINGES disease or
cognitive Impairment, as \%eﬂ as s?eé} walkin a%%eenuréss, nds_sleep Isor &rs Slcwgé%ompany
aging; 26X2HEMEF 8RkE SRRTATS B RRIG EBRlart 4 RtAcsikiaaiam R AMRERPSs well as mental

and cyclothymic disorder, mood disorders due to a general medical condition, and substance-induced

25 mood disorders; anxiety disorders including acute stress disorder, agoraphobia, generalized
anxiety disorder, obsessive-compulsive disorder, panic attack, panic disorder, post-traumatic
stress disorder, separation anxiety disorder, social phobia, specific phobia, substance-induced
anxiety disorder and anxiety due o a general medical condition; acute neurological and
psychiatric disorders such as cerebral deficits subsequent to cardiac bypass surgery and grafiing,

30 stroke, ischemic stroke, cerebral ischemia, spinal cord trauma, head trauma, perinatal hypoxia,
cardiac arrest, hypoglycemic neuronal damage; Huntington's Chorea; amyotrophic lateral
sclerosis; multiple sclerosis; ocular damage; retinopathy; cognitive disorders; idiopathic and
drug-induced Parkinson's disease; muscular spasms and disorders associated with muscular
spasticity including tremors, epilepsy, convulsions; cognitive disorders including dementia

35 (associated with Alzheimer’s disease, ischemia, trauma, vascular problems or stroke, HIV
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physical disorders associated with travel across time zones and with rotating shift-work schedules,
conditions due to drugs which cause reductions in REM sleep as a side effect; fibromyalgia;
syndromes which are manifested by non-restorative sleep and muscle pain or sleep apnea which is
associated WiH ?%ﬂif%ﬁ@ry disturbances during sleep; conditions which réSEE2BRef¥E@iminished
guality of sleep; increasing learning; augmenting memory; increasing retention of memory; eating
disorders associated with excessive food intake and complications associated therewith, compulsive
eating disorders, obesity (due to any cause, whether genetic or environmental), obesity-related
disordetrai@@hésim(mé@ffa&ﬁggefl,@m@gsggoﬂ?rm@s@bmgw@%@%g,d@aﬂ@ém@lﬁ\@ﬁeab@&%?a inSltJ"[‘
concentr, nsulip, resistance slipigemias, erlipidemia, endometrial, breast, prostate
and colo ,%:%%%gr, é%{é%g?t i 3?36%5 r%cgﬁéecépinegé%og ; r?éé},/‘%c t%’%ﬁt%%%?%: géé%fé‘f‘ghé‘gl%eér’gﬁ disease,
abnormdl FREAR TRy A% AT SPRRRIGAE Yo CARRaPTArEI o M LRgEsvE fisarsdhitgrbrenifonary heart
disease,(sexdtien.desttizasrokesspulyoysticnddfrdiseasd, cianippraiyngioinardae Prader-Willi
Syndromenizsafilichne syaciame Ghmeticientsubier sy hasmativarirntshar SIS cTHEDRES,

syndro : n 0I i £ ndei ions showing reduced meta olcic activity or a decrease in
resting%?M-quégr\%%%%]&%%g%lglgt%ﬁﬁgc%ggmgggﬁgé%i%gﬁ%| urlé_gg %%(é“r%t_cr}f?ésgo C%f ‘total
fat-free ﬁ@gg%@%femﬂﬁ%wwm Apd AR ST widincdrding FrbeiBeiic -8 HeRS ARAriIEL known as
syndroniEiisiing dirmesistansis syp drometiceprodactisedrorin dive rdbnor maditiysiisexdsal and
reproductiveadysiunttion. suehasiippaicatfertilithdnfemiltynhynoaenadis.inpales:nd hirsutism in
femgles, fetal. defects associated-with maisinalobesity. gasyeintestinal motilty disarders, such as
obesity-related %strb-eso hageal refl X, respi?ato?y%&sol%gérs, suc% a: olbé’s?t‘y- \ ,Coivérriﬁjlation
syndroms'eeﬁ%ﬁfg“’r %\/fﬁ%ﬁl ;ﬁﬁ%?ﬂiﬁg%}“bcsi ?ﬁ‘i’é’gggggﬁ?é?afwm%cﬁ@@ﬁf&%?% Hi889uch as
systemi¢TRAEAMAL ajsissaiafuiscaitefiosclofusid pyrbmwshiieseoslemialiyperuricaemia,
lower bagitiaionigal pladiesidisagsengou; kitienaanmes,meseaseshanasiiaticisk, reducing the risk
of seconglany auieaMesAANt hesitys sush.A% tedhaing theyisk gglgﬁavfeanhg%' AL [yReriigehy: diseases

or disorders where abnormal oscillatory activity occurs in the brain, including depression, migraine,
negipﬁl %a%ﬁ?%%?ﬁhggﬁ%ﬁg%lgé)&gp% Ii‘ﬁ'bgé)@sa#ﬁ%@h%&ﬁ i SRS B85 4E8YEs or disorders
where tIféHssd Bohearradisendsting v ueariay rhuhre dikarpen owgic gionHatrrdspasiinantisg cognitive
function{=nhanchgohptinanduirc pading miemonyuelestio ndhgiensinglimim newesganse; 15increasing
idmmUdneiﬂdggﬁg@Elédi@Bﬂ%gfﬁ%?g&%Eﬁﬁ@%%@%&ﬂ@&ﬂfﬁﬁ@ﬁ&ﬁﬁmg@&li}f%@é@éi E%Hﬁ%eife'ated )
isorder re cantrolled.by the excitation/relaxation.thyt impose the neural system suc
as cardig% lﬂ%&/@t l_re‘lna'(g%ﬁl Eth"é‘r‘ﬁﬁb’% ers gt nér%ia%rr iOve s%}ﬁpagrss‘;{%%eﬁc?ué%tﬁ%ﬁ%ﬁ’ ’%ﬁeﬁ’ig’%ﬁ’oliferaﬁon
of eBils S0EKEEDEUAtIARATBR Fesene SirtiBh SR AT BRI GSreasth BEemancersuabirear Ayihmia;
hypertensiignicedryestivehbearfstailuze Sgdaditions dictire, 2Rgeinigalflsidan sy stetiyndisesdgiers of sexual
functioncaaebderiilityaasietieatysiaf sonalduncianoresnansiviyie anestietics,apod giggrders, such as
depressjpn or. more partichlarly de ' isqrders, for example, single.episodic or recurrent major
depresslilgibdfordgns nd %Sgith rﬁ%%?;ﬁg%}egr@%o%é%%ﬁ[rr&%ﬁé%%) ’f%%&%@nu{ﬁg&gbﬁb%?a? ccsfisorder,
bipolar ITAMOFIEBA &Yl fﬁ?‘%‘i‘@ 8@&6@?%%&8@ FGeerap dgigdnsiarmedrasrdidition, and
substanégsipiiacueh 25 indvnaiite distenianstivsy idibsadetssinolading ploatatistdyseoliserder, agoraphobia,
generalized-amdetytisordei ahsedsivencomplsivicdisasepismacisriack. pARGdiserder,
post traugatiealiessial debsarRRAUAR AR £'5pUiet SBRiRlRDabiR, RRElE Alipbia. |
substanﬁe-lnduce ratrm.egy isorder agd. %met due fq a genéeral medical condition; acute neurological
and psychiatric-disorders’stch’ . sub i ery and grafting,
ARl SS e s LR T 8PA T YRR R et A Bl i Sensyp s g
30strok &8N EeHER Kbl nasmbr dcrdrdai arspinaincont neaor sulréand aitalariac penibatariday poxia,
30 withdrawal (including, substances such as opiates, nicotine, tobacco products, alcohol,
enzodiazepines, cocaine, sedatives, hypnotics, eic.); psychosis; schizophrenia; anxiety
(including generalized anxiety disorder, panic disorder, and obsessive compulsive disorder);
mood disorders (including depression, mania, bipolar disorders); trigeminal neuralgia; hearing
loss; tinnitus; neuronal damage including ocular damage; retinopathy; macular degeneration of
35 the eye; emesis; brain edema; pain, including acute and chronic pain states, severe pain,
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cardiac arrest, hypoglycemic neuronal damage; Huntington's Chorea; amyotrophic lateral sclerosis;
multiple sclerosis; ocular damage; retinopathy; cognitive disorders; idiopathic and drug-induced
Parkinson's disease; muscular spasms and disorders associated with muscular spasticity including
tremors, epil&{s3L0ga@iAikions; cognitive disorders including dementia 35fasaoiatechyyith Alzheimer's
disease, ischemia, trauma, vascular problems or stroke, HIV - 19- WO
2008/147518PCT/US2008/006563 disease, Parkinson's disease, Huntington's disease, Pick's disease,
Creutzfeldt-Jacob disease, perinatal hypoxia, other general medical conditions or substance abuse);

dellrlum,lm%@&g%oggﬁé%g{a@t%é%@t%gu?gﬁacggeggclm nsa(fh'z hrenl or psy, h05|s |nclud|ng

SChIZOp enia %)’Hranm ISorganiz catato or Undl erentla e gch&o{f)rhren 6rm éjsorder

53ch|zoa i%"d@?%@ﬁ?ﬁ%‘?ﬁ%l‘%%‘?d@?%P@IBSWﬁ?ﬁ&ﬁW@@%r@df’p@wmﬁ@d|sorder

psychotiédiisoraeiotivelmea peneralamadical (onditbruagrdysgpstaniogintudedpsyehatic disorder;

substance:uelgietcdisordess-anchaddicive hrBaviors.onalusing syhstaneerndueed delidum, persisting

dem?flt'a persisting afpesHG diseroer, RRYERANGKISoLder ‘%ﬁ%”%ﬁ%%?ég Qrder; ti plerance, addictive
ing a e

feeding, d ende ice or withdr Wal from subst%Pces includin amlnes cannabis,

cocaine, ﬁu%’ GE A& Fscpnﬁf@l‘?ﬁ%mé‘ﬁ W%ﬁ%ﬁﬂﬁﬁﬁé@é&‘&ﬁ\%@ %?ﬁbt%féﬁ%ﬁ*&lolytlcs)
movemeﬁ?%ﬁs%ﬁ@@?sdm&a@mfﬁﬁﬁégtaﬁ@né srimenpsieigi] Byadrgnnesniinel wdirgdarkinsotisndisease,
drug- mdmebmagl«mmﬁmtmﬁ@nﬁﬂm@ﬂt&@x&flﬂm@mmwpr@gé@ﬁ@w@@&@nyg@@ry@@m multiple
system %EEQQHQ’ &oktigah %Qﬁ&ﬁﬂﬁ?&ﬂ%@ﬁ’ﬁﬁ@@?@ﬁ%ﬁ%ﬁgﬂ; MRt % S!g{)}(ggnd asal ganglia

calcfglca:tloni, ronlctl atlgpu ¥ me, fatigue, incl nsons atigue, mu ngélero&s
fatigue, fAtigut 8%%%%r SEBES Ir%%?eﬁrr%j& ?&33?3?1 Fﬁ?ﬁﬂﬁ? arsrgE! Wreg?égﬂﬁﬁ%duced
parkmsoﬂ%‘i‘f‘ﬁ‘{sﬁ%ﬁ‘&% ‘Pféi%!‘@ﬁﬁ&lﬁﬂ@@@ﬁ%&%ﬁ@@h&@ﬁé&h@@m&emﬁmm syhdiogide
ncuroleptisindfiscedatuteid)istamiapnesiiolepticintuced dottte pkatbisiampeutoepticindHaedtardive

dyskinesig @agem%qfe@ammgmﬁmmgaﬁm@@c@umﬂs i foyellsis adigme, epilepsy, 20and
dyskinesias [|nclud|nngem guch as res ttre%ﬂ essegéla tremgém%ost ral tremor and intention

tremor), chorea (such as ?yéleenh chorés, Himtingfon's U BSEE wehigh HEVEEHARy chorea,

nedPoacgﬁﬁfﬁﬁ%dﬁgﬁ%ﬁ{ﬁ%ﬁféﬂe%ﬁﬁrﬁﬁummﬁﬂ%@féﬁéﬂééﬁ%ﬁ@él ﬁ@lﬂﬂiﬁﬁl@?ﬁ)c%%moﬁus

(includingptrsineralisefhmyosignus andfacakiyndloftusjoticm{inchsding:Rimptadias negmplex tics and

symptomatisdicslveestiass }@géymr@m%m%gwwﬁélm'ﬂgﬁsﬁﬁ{%@%h%ﬁaﬂé{§tﬁ{yﬁiéUCh as

iodiopathjic. esf&,%a}s Eggnggu%g Q&(ls\}gpﬁgtba tom%tlc sto |a arox E:ngton , and focal
as

1ms e atle api
dystoni % arosgasm oroman g dic

%‘?S%Oﬂla spasmo

torucon%“‘&%ﬁﬁ | BVSTEh SHSBBRATTGEP Seteamn R HE RTRIXS @H%ﬁ%m%ﬂwéﬁﬂ cfficacy.
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urinary incontinenoeatubsaneartalerancerisiskangs Aowitheramalinslyding sybstancessiich as
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trigeminSeHE R Iglgsasedrirdsl o5 SetrAn OfkLiro A mafragy hedvidisgtodally atamdgarisetiebpathy;
meksulartd eigeperationgnf13htihaseye ddeelsianbrain edema; pasinchdipgracuterangshronic pain
states, Se¥gIRRAMhe &Qage range will generally be about 0.5 mg to 1.0 g. per patient per day which
may be administered in single or multiple doses. In one embodiment, the dosage range wil] be
about 0.5 mg to 500 mg per patient per day; in another embodiment about 0.5 mg to 200 mg per
patient per day; and in yet another embodiment about 5 mg to 50 mg per patient per day.
3¢ Pharmaceutical compositions of the present invention may be provided in a solid dosage
formulation such as comprising about 0.5 mg to 500 mg active ingredient, or comprising about 1
mg to 250 mg active ingredient. The pharmaceutical composition may be provided in a solid
dosage formulation comprising about | mg, 5 mg, 10 mg, 25 mg, 50 mg, 100 mg, 200 mg or 250
mg active ingredient. For oral administration, the compositions may be provided in the form of
35  tablets containing 1.0 to 1000 milligrams of the active ingredient, such as 1, 5, 10, 15, 20, 25, 50,
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WO 2008/147518PCT/U52008/006563 intractable pain, inflammatory pain, neumpathic pain,
post-traumatic pain, bone and joint pain (osteoanhritis), repetitive motion pain, dental pain, cancer
pain, myofascial pain (muscular injury, fiboromyalgia), perioperative pain (general surgery,
gynecologicalf émighiésptin, neuropathic pain, post-traumatic pain, trigensiatsemadgiasmigraine and
migraine headache. 5Thus, in specific embodiments the present invention provides methods for:
enhancing the quality of sleep; augmenting sleep maintenance; increasing REM sleep; increasing
stage 2 sleep; decreasing fragmentation of sleep patterns; treating insomnia; enhancing cognition;
increasingﬁm%g}ci%rgwgg@; I;:%a%g %50@50%}9 %)@%% tregq%&rﬂ ﬁ%ntrollin{%g}eepre%%ion; treating,
controlling, améliorating‘or réducing the risk of epilepsy, incluaé‘lng a.bsencg%%ﬁepsy; f&reating or
control|inﬁ%‘sﬂﬂ?ﬁh@mmﬁ@m@ﬁ?&&%?cdbafm%%fma B egnio RGP iscaisdaddetreating or
controllintppsychosszp btreditim sieortrolling zamse lidrating Grivedhcidgythsedisks of:sehizopheenia, in a
mammaligs patient in need thereof which comprises administering to the patient a therapeutically
effecfive amount of 2 GamagKAA.6RG ALESEALINYSRNAK TS SUbies! somReHAds,a1g fuheruseful in

5treatment, control, ameljoration, or reducation of risk_of the diseases,
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embodingatRbaUEP.BE {arfeMIthREL PRI DI RER JaY - S0FRRIMACRHLICRL o RResitigRs of the present
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such as 1, 5, 10, 15, . .20 T 2008/006563 75, 100, 150, 200,.250, 300,
300, 500, 600, 750, BH0L S0 < OG0 el s Rty Begef i et B
adjustméR I dBRLYE bthy PATBF Bt B HO BB BRI HEY 55 BeHGHASEFtt'on a
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inventionmayiheused ta eoribisation Withrone aidnose atheitugshathedientmest:prevention,

control, ameliarRianAEEductian eLrisk.afdissases.ar sendiens forwhigh.coppgypds of the present

invention or the %th?r drur%s may haye utili%/, here the combination of the drugs together are safer or
more effEhbS AR R B aFih ASRECS TR oM SRRTEEPSORS b & SR A SIRSE BIPE B8 dnd in an
amount EBFRRRSARH (RISEIDOF BRsfepnEbRRiTEohaes dsies iseddisatianyhwithansonpoliid of the
present ieentioneithen scoompeland ofthe piesbntisyeatinads:usect coniempasarfant shasith one or
mosg othey Hkkigsind RRRIBRCBUEGH FORRAS BRI Sespgs:iarmsoniaining skgh aihgy,drugs and

the comeound of th{& present {nvent'%on is contemplated. However, thé combination therapy may also
. ?]mgound ot eH:vr(ﬁsciH INVERUON, . .
includes therapies in which the compound of the present invention and one or more other drugs are
The weight ratio of the compound of the compound of the present invention to the
second active ingredient may be varied and will depend upon the effective dose of each
ingredient. Generally, an effective dose of each will be used. Thus, for example, when a
35 compound of the present invention is combined with another agent, the weight ratio of the
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15administered on different overlapping schedules. It is also contemplated that when used in
combination with one or more other active ingredients, the compounds of the present invention and the
other active ingredients may be used in lower doses than when each is used singly. Accordingly, the
pharmaceuti¢®@}¢épfésitions of the present invention include those that cpotairssrgeesazore other
active ingredients, in addition to a compound of the present invention. The 20above combinations
include combinations of a compound of the present invention not only with one other active compound,
but also with two or more other active compounds. Likewise, compounds of the present
invention ' ination with other drugs that are used in the prevention, treatment,
control, a%?ﬁ%%ﬁ%é%ﬁﬁ%ﬁéﬁ%%% %ft %ﬁeo éﬁg‘ea%gig“g,l lg%eﬁlgfﬁgﬁgﬁnogew e a%’%%ggé% S%f the
present irfv&HtiGH H® trsbrat 2O O8 e ARSIy berseiffrnsteréa, syacertetiha messmamount
commonlizesssthtirexkich;conterripprahens s bgeseguigndiadl pavithhanchmpounak of thedprage Nbut
inventionid¥henscomegund otithe presantinventionds ysed .caniemearaneous b with.ang.or more

other.dru tical composition containing such other drugs in addition.to the compound of
sdrugs. 2,R0aNMaA P
the present inv,e?ition i‘ggé%%{’é?ﬁ%‘?é%g‘d?‘}i‘é?é‘o? ?n%kﬁrt%eé B%%%Fﬁ%“"c‘é“&ﬁcaﬁ %%nrﬁﬁl(%clffgnsse ¥ e ypE?J‘esent
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present invention to therseeaiydastyeringrsriant manmbenvaredandimildepent.upansins, effactive

dose of eagh.ingredient. Ggherally..an etfegtive dose o will.be used, Thus, for example, when a
350? pound of. tH%e péesent invenﬁggg}rgcom%inré(? %ietﬁ%%h%fi Ogregh Béi}ic'[m%g%%i%ﬁh?gt%d;f the - 22 -

WO S00dITAFBTERET Hiat0B58 %ﬁ@ﬁ%ﬁﬁ%ﬁﬁ@%@%@ﬂ%ﬁw%ﬁ% thérbtser agent will
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roremensianssiiaags Mk nadchiass, a0 Sleieasn ohaath et dIsdlen o be vsed. I

such corrg}bipation% 5.the cOm o_und.ofbg%e present invention and other active agents fmay be
administere n%‘éfﬁarét‘éﬁ‘;’/e&sfiﬁg&}f*ﬁﬁngﬂ ?ﬁﬁ”%‘ﬁﬂ?&nﬁﬁ@‘éfﬁ%‘?ﬁ%ﬁﬁﬁo%‘@&?@eﬁ@ﬁ@?ﬁ%‘éy be prior
to, dNcUAPERCTSS S BLBLEGTRRLES HHe AbtAiPHSt At eSO EEME@)Nists, proKiimeicoragoustsls of the
present invéatinpomialy, perarsiipistetithin COnpiaatinnuwithother seappand s Wik aie kaowR in the
art to be ugalid Riaanaing sleep aualbeAnd 0niRvering st UAafing sleep disardiry and sleep
dlsturbanm(zzgg}t a{”%'é’dA{%H gﬁ%”*ﬁef%{é\{% r%/é)rgotlcs, arg)xml |cs,.anél§s chotics, antianxicty agents,
antihistamines’ behzodiazepines, barbiturates, By cropyHolones GABK ﬁ%@@fcﬁ-ﬁzz antagonists
including™EPTHos, SHtabshials BHA B commmersiing sarsridnistabanieraln sdenl desinduditgahistamine
H3 #htaduoists, Histadninesi3in virse mgmmists;iimidazopyridinedpminooianalizeis mmelatonin
agonists avhyiariagnaisis, BRRAIARAIIGAYRNIRHRIIe LMY ARAGIAISEAIRAMAAONRES,
prokineti iS s raz idines, T-type .calcium channel antagonists,
azolop e A S P TS Sibniptine,
amobarbﬁéﬁ@‘i’w&é’pﬁf?&‘gﬁ’ﬁo@&ﬁﬁﬂ%gﬁlﬁ%,@mt&‘%ﬁﬁ’%mﬁiﬁf@,ﬂfs‘ﬂﬁﬁ?@ii‘am, bupropion,
busprion&eskiseaar Bitexpinhibivat oaprisriodetienoapyite; canb oblarahochipial: petaing, iohipkal,
20hydratisholrgndiazepexitenclomipianing. Gorsz epamtieparideneoelorazenateusiotethate,

melatonin, mephobarbital, meprobamate, methaqualone, methyprylon, midaflur, midazolam,

modafinil, nefazodone, NGD-2-73, nisobamate, nitrazepam, nortriptyline, oxazepam,
paraldehyde, paroxetine, pentobarbital, perlapine, perphenazine, phenelzine, phenobarbital,
prazepam, promethazine, propofol, protriptyline, quazepam, ramelteon, reclazepam, roietamide,
30 secobarbital, sertraline, suproclone, TAK-375, temazepam, thioridazine, tiagabine, tracazolate,
tranylcypromaine, trazodone, triazolam, trepipam, tricetamide, triclofos, trifluoperazine,
trimetozine, trimipramine, uldazepam, venlafaxine, zaleplon, zolazepam, zopiclone, zolpidem,
and salts thereof, and combinations thereof, and the like, or the compound of the present
invention may be administered in conjunction with the use of physical methods such as with light
35 therapy or electrical stimulation.
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clozapine, conazepam, cyprazepam, desipramine, dexclamol, diazepam, dichloralphenazone,
divalproex, diphenhydramine, doxepin, EMD-281014, eplivanserin, estazolam, eszopiclone,
ethchlorynol, etomidate, fenobam, flunitrazepam, flurazepam, fluvoxamine, fluoxetine, fosazepam,
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mephobarbital, meprobamate, methaqualone, methyprylon, midaflur, midazolam, modafinil,
nefazodone, NGD-2-73, nisobamate, nitrazepam, nortriptyline, oxazepam, paraldehyde, paroxetine,
pentobarbital, perlapine, perphenazine, phenelzine, phenobarbital, prazepam, promethazine, propofol,
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com poun:ds'mglcaseqi@maﬁ@is@msqumugﬁ&éﬁgaﬂ;ﬁasa@sxmo@mf@ (Ciliasip ri@aidavphiesactors),
such 303 Qé%éﬁ%ﬁis% Q@&B‘i@t&@f%'ﬁﬁ&&%@éﬁ&@@@?j"a%béfgﬁ}ﬁ&@é?@:)vebsﬁa@mﬁmesﬁ:@&?o 292,

and PD 149 izér); (34) CN rivat uch.as Re 35) monoamine
reuptakehl'ﬁﬂf’ﬁ?fBPﬁe stk a@’éﬁigﬁ? z}ny ﬁ)efﬂ(ﬁi Ca’r e gsg&{f%lgr 3a pie ators, such as

protein-1
phya@nic iaéiphanfepp- (@@W@f@ﬂr% ‘Bt@li‘étﬁﬁﬁ'@ﬁ ﬁﬁ&ﬁﬁ?ﬁfé PIR55pEnylIbenzoic
acid (TTNRE)nsetin@is)dsih 3y ﬂnmrﬂdabydmg@asagonmtislaéﬁ -HSRBI3HPEHHKaroBioBMS); (38)
FAS (fatty, acighsYRnase)) HHpiers, siehamiapnsien) st SR kapinas\WDdREOB/147518PCT/U
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acyltransTEYASE %) |C,§tolfsc>§%‘%‘cego ai}l crea;;’l %53&93%'1'3@ Aégﬁ,g&%éi@?aggjggydgiy@gq

0A carbo 4 Iucocon|c0|d
antagoni&tsi sy a(@ E@@@W%W%ﬁéﬁ?@?ﬁé%ﬁ@r%%ﬁ ? g@féﬁé ag ’%?\‘/i‘ ét al., Obesity
Resaearcl‘ialgjﬁﬁﬁz-&(:aeﬁm);f@@é)id; 2Priglykpe pticiater PRERENINS; Sﬁﬂiulﬁrévs iggiMing TeenERMa!
th'aZO“d'QE%nX@l yoisdictisie, INVR-DRR 12Shk A ecdnitidat, RABIOdy| FhmaPEpEME-2442B/2C, FE
999011, E?S’ 364 Polﬁ é&%éocﬂn%é‘kn(r‘l@éﬁb@ M%@?%H%&tﬁﬁ'@{@lpﬁéﬁﬁﬂeamucose
r

t t tet t ff haget d (50
Topramé T@éﬁ%ﬁi& P e s il Ghephagaipen <0

fragmentdisucitds: BHyt- $®43m3uglﬁﬂgh§€ﬁ4@)@ﬁﬁw ACbay, "B}ﬁoi‘fﬁg §C$1a%9lr )%’ﬁg 48
(1999)); R Neuropeplide S NRYZ)resaptiiadsaists smmvﬁmawmymbmz%wpwv
24-36, T%%PL&@E‘E’P%% 19-(38/ %a%}é%&e@ﬁ%@%s(géoﬁﬁkme%\émm Nesyepeptisents (NPY4)

agonists such as pancreaflc tld onls .
CyCIOonyf’é’er fBﬁSOISél Sé Suie OrICOX elecox %ﬁ%ﬁx% 2@ lt%?% a@%ta )

parecom%ﬂ%igracomb
15BMS 347078, tieieowieit. FEERD- (ABT Foi3reis s and é\“ﬁﬁiﬁé?@! “AHEPHA (tically
propenylJbenzoic acid (TTNPB), retinoic acid; (37) thyroid hormone B agonists, such as KB-

315 2611 (KaroBioBMS); (38) FAS (fatty acid synthase) inhibitors, such as Cerulenin and C75; (39)
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acceptable salts thereof; (55) Neuropeptide Y | (NPY 1) antagonists such as BIBP3226, J-115814,
BIBO 3304, LY-357897, CP-671906, G1-264879A; (56) Opioid antagonists such as nalmefene (Revex
0), 3-methoxynaltrexone, naloxone, naltrexone; (57) 1113 HSD-1 (11-beta hydroxy steroid
dehydrogenage tymreid)sirshibitor such as BVT 3498, BVT 2733; (58) arninecaxy 8 20a&ayhechloral;
(60) amphetamine; (61) benzphetamine; (62) chlorphentermine; (63) clobenzorex; (64) cloforex; (65)
clominorex; (66) clortermine; (67) cyclexedrine; (68) dextroamphetamine; (69) diphemethoxidine, (70)
N-ethylamphetamine; (71) fenbutrazate; (72) fenisorex; (73) fenproporex; (74) fiudorex; (75)

fluminor rfu Imeth am het e amf hac toperane (79)
mefenoriéﬁ( Stam C|;r:J€r1:51mo tz}%%mf mé Eha%%g eta %E%%g)zgolraﬁ oep edrlne (83)
pentorex (84 Bﬁ@ﬁaﬁﬁéﬁg&m@r% e e A e Eiw}%%? %é‘f)hﬁﬁﬁé'ia %t 57; and (88)
zonisamideictranotherembodiméfit) trel subesincompoandimalydseem ploykddd codmbiation with an
anti-depregsani.or.apti-anuigty reentcmolding mmglrm@pa@@;{@wtﬁé@a&%wt@mwdmg tertiary

amlng tr'CX}?let% and econdary amine trl%célcs‘) selectiv ero

e 3 SRIs
monoamine Oxi Ssgclnlgisbl‘?ors M&,&g mreverS| eInPI:irrr?Ot’S O? mé}r?owggéxﬁggﬂi%As sercztonln
and nora8reffHire retitakt nHiBitor (SRR 787 doricortBfi t4i4%iRY Factot4 GRAd 4hdfeonists,
ct-adrenchesrptolantagonists; meurokinifd? rebepterantpgunistsibiypicet Hrmbdammssants,
benzodiazepinga: SnkbiARICIIS S ARAIONRSHRSRegalha 33N patial agenists:@nd.gpnicotropin
releasing %?ﬁ%fiﬁﬁﬁaﬁﬂaﬂ%“b% ;?e%?@&'%f %%%%@%é@‘i»%!‘&esa%%g%&%% Cgmiptagine, doxepin,
|m|pram| ea

mipramine; amoxa US2008/006563 desipramine,
maprotilife’ Frﬁ?trWﬁé@ﬁg ﬁp&{%@lﬁ%é i Bketine, Aifvoxaite) pardtdine Ahd Sertraline:
isocarboxéeithpppledrelzZingirahyieypronmpensitisseleyiiie - Hhoblebdrhideu@h RfEXIAEY dprépitant;
bupropiorAithivmridefazedess razodone aatuviloxaszim; aliprazgannsitgreiaae poxe cignazepam,

Ch'0razeB@&%x&%&&?%aﬁ@é&@@ﬁéﬁu@&iﬁp% cRE%QxZ?Eaa!ébﬂﬂ?s §£J§%§@§%IPHSQ§9P€ flesinoxan,
gepirone and ipsa |ron %%arm eutlcaya able salt ereo In ang ﬂ%ﬁr embodiment, the

Subject oG A R AT b R S BB e btase
inhiMtors,BWQ:’@eéFéf%é’lﬁhﬂ%?%? B hdrintHeand PdY4§6dtie nfepmmbhrantierdwth hormone;
HMG-Co# sasltisitasatinhibhiors; S50 NSAtpatitel adiny bhupraienocvitamin 2 aBisaityejd-anfibodies;
CB-| recm%@ﬁgw%%ﬁ% %e;q@@&o@ﬂ!@&%@%@}%ﬁ@f%ﬂ%@%ﬁg&@&%@wx@mand
rlfampln -met I rtate QIMDA r cegtorg nlst r% 5%“?1?# ne ch linesterase
inhibitors suc?] Ej’? rl?/’éosrh a cr| owt rr?’o e sé‘gretagogues
such as |ﬁﬁ¥%6¢é¥fi‘1‘b¥ﬁ%ﬁo|ﬁ?’? Hrpéﬁwatéwéﬁah@&p%’rﬁéfe?ﬁu Hhistamtde(PR amagsitists?AMPA
agoHists aipREXE dva Inthid) torgyHEAB A, it e isegdetistsico§10 widnphnicatmiccag@listobenzorex; In
another qm@wm@m (18 sidhlech:eRMpOUNS-IAKARS WW@QQ&}&@W@@?%@%Mﬁ%ﬁﬁﬂé&
hypno“czsé?” dlVIIcS, ANHRRYchey! ﬁsezt%gﬂn%g%é’ AgENkS) CYSIoRYITolC ’@E %‘“A%%%?QQ k”es
pyrazolo Hmidl ines, mingr tranquilizer sts me at’o ergic agents,

atonin a ts and antal
benzod.a%mﬁ%@‘eba%‘fﬁﬁiaf&%ﬁ% é%Wﬁ?%t?@r%ﬁfﬁw‘@’lmé“@ﬁ?éﬁp%%‘amm

levamfetamine; (78) levophacetoperane; (79) mefenorex; (80) metamfepramone; (81)

25  methamphetamine; (82) norpseudoephedrine; (83) pentorex; (84) phendimetrazine; (85)
phenmetrazine; (86) picilorex; (87) phytopharm 57; and (88) zonisamide.

In another embodiment, the subject compound may be employed in combination
with an anti-depressant or anti-anxiety agent, including norepinephrine reuptake inhibitors
(inciuding tertiary amine tricyclics and secondary amine tricyclics), selective serotonin reuptake

30  inhibitors (SSRIs), monoamine oxidase inhibitors (MAOIs), reversible inhibitors of monocamine
oxidase (RIMAs), serotonin and noradrenaline reuptake inhibitors (SNRIs), corticotropin
releasing factor (CRF) antagonists, a-adrencreceptor antagonists, neurokinin-1 receptor
antagonists, atypical anti-depressants, benzodiazepines, 5-HT), agonists or antagonists,
especially 5-HT 4 partial agonists, and corticotropin releasing factor (CRY) antagonists. Specific

35  agents include: amitriptyline, clomipramine, doxepin, imipramine and trimipramine; amoxapine,
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20adinazolam, allobarbital, alonimid, alprazolam, amitriptyline, arnobarbital, amoxapine, bernazepam,
benzoctamine, brotizolam, bupropion, busprione, butabarbital, butalbital, capuride, carbocloral, chloral
betaine, chloral hydrate, chlordiazepoxide, clomipramine, clonazepam, cloperidone, clorazepate,
clorethate, clogapisgsesrazepam, desipramine, dexclamol, diazepam, digtildrsiptraiazone,
divalproex, diphenhydramine, doxepin, estazolam, ethchlorvynol, 25etomidate, fenobam,
flunitrazepam, flurazepam, fluvoxamine, fluoxetine, fosazepam, glutethimide, halazepam, hydroxyzine,
imipramine, lithium, lorazepam, lormetazepam, maprotiline, mecloqualone, melatonin, mephobarbital,

meprobaeie, MenanaanE, TSl midao amg%g%zogﬁg%?ﬂmsq@mgmg &R o

nortriptyline, oxazeff)a para aroxe perl’aplne perp nazine, phenelzine,
phenobafFiER e et *atidr GhTEH é‘fi?rémﬁ?’ Wmﬁ% rg infazags f@g%z%?f?xfﬁ?etamlde
secobarbitetpsentrdlirecsoprbtione, n@fﬁazhmnﬁraﬂméwmﬁmhawmla@%m&%ﬁcypromame
trazodongy biazekadki i @mameﬁaﬁ@m@gai@m@&emﬂu %ﬁ%ﬁlﬁ; tomaipzinesuimjipramine,
uldaﬁepam venlaf xme zalﬁglon zolaz?gﬁ)am Z Iplde Qgégg&n %%%gé thgjtécggﬁsthereof

and the Iﬁ<ezec§3rat ijrebgtecorﬁ%lgﬁﬁ% fay be a aé?gPeH in coéuunctlon WI%‘I the use of physical
35methot€8Ath as W|th light therapy or electrlcal stimulation. - 27 - WO

2008/147518PCT/US 2008/6@688®cdiment, hanbiner @mbouiherty trecsubioct compobimdtiviay be
employeg;iih @ﬁmmﬁg@%y@&g@wd@%w&&wmmhﬂuisag&@mmec@tmcmbmm%eaﬂa@xylase

inhibitor o ﬁﬁl , ally as its
hydrochlrigB e%% cta e sa %’P t%%;égﬁ@%%&%% %gx Q{*}?% Qéﬁlgd%qgc%%ﬂ%%?hlbltors such as

zhé
Sentica Rl SIS Ah tra%idh a&%&%&ﬁ?ﬁ%ﬁ% ? &eé‘p%g GBS TR Gic
agonists QG @Wﬁr}é@é mwafrmgew@tgm@@i@mﬁ ik ce fotvantige Artsisnardeparmisi@xeBeptor agonists
such as alpatemoNiopepiine xieneitiopas: tiaw e Aakagolidenpesgatidehdrichpramipaxole. It will
be appre mm?é %&@mnmgg&ﬁt MAY-RAAD T@smrﬂo%@r@@&%@&@'% grgeptable salt, for
exampleib ?r}}%r@o robromidc, bromoenptne mesviate, tofenpld %B%mo{ﬁ ﬁ&ﬁpﬂ axagglde
hydrochlon e and]berg e mesylate. Lisuride an preirnlpexo are com o sed in a“non-salt form.
In avothdr-&n d&ﬁﬁ%ﬁst%&éﬂ%ﬁﬁﬁﬁﬁﬁﬁ%%rﬁé‘r@%I?if/@ﬂ“iﬁ" égﬂ%"lﬁatlon with acetophenazine,
alentemol, benzhexol I epptaerigiibedinipatidenubitorpoaipazinen sstie rprgiisixehie, @loddpirien
dIazepamliﬁaglgmnhyﬁlum@amswh@éom&&%hl&v&dgﬁaani&@\é%@%acww@m@@de levodopa
with earbld(gpa |ISU{lilde§ oxa;z)lrfg mesgrlggzrlﬂlgblngroag}nm lone, naﬁgglgldae zaI%netapdn% Ilde
perphenaziné. 6’1 62ia&, Ppramip X016, risperidone, su(iplrl & tétabenaz)
thioridaz el ARSTEIR e ﬁ%@ﬁ@?&?ﬁﬁ@“‘» bﬁbltwaFﬁSaﬁ%a%éra@FﬁmﬁewedtH@ %Bjéﬁﬁ%éﬁﬂ pound may
be etnpleyédinlcambinatibiialishoaioor piumd komatherphenet marihe ik amtemes heterocyclic
dibenza%@%%@b%@mﬁﬁ%ebmammby&ﬁ kﬁ%ﬂdmg én@kammaswﬁanﬁﬁe%@@m& agent.

Suitable exgmples ol phsnoiazngs RFluds. EhorRramadine Mesadazing . hiRida)
|oxanthenes

acetophenazme Up enazine, er ena ine an tl‘l uop razme eexamp

include cﬂ&ﬂ’iﬂ%‘fﬁﬁeé‘%a&ﬁaafﬁa&fﬁfﬁ&?ée ,&W@Pé?ﬁp?%??%ﬁbﬁfa‘?émeisd% 3}&?‘ %@@%@mme ofa
butyroph@nbbeaisﬂm@gemdbvm%mpl@@%’érmmmwm|§ﬁémh§lbseﬁmii’éfzfm@¢.n 25example of
an h’bdolcaﬂ.@ﬂ&m?@if@ﬂ@&@ﬂ@.f@th%ﬁgﬁ@lﬂ@?@@g@ﬂtﬁdﬁ@ﬂdﬁﬂ@)@mﬂeﬁ@llﬁcifsimﬁiﬂ, risperidone. It will
be appregigien iat e NepiRleRis- s WhSRHSRE FHEamPIBRYeR WM metazepam,

maprotiline, meclogqualone, melatonin, mephobarbital, meprobamate, methagualone, midafiur,

midazolam, nefazodone, nisobamate, nitrazepam, nortriptyling, oxazepam, paraidehyde,
paroxeting, pentobarbital, perlapine, perphenazine, phenelzine, phenobarbital, prazepam,

30 promethazine, propofol, protriptyline, quazepam, reciazepam, roletamide, secobarbital,
sertraline, suproclone, temazepam, thioridazine, tracazolate, tranylcypromaine, trazodone,
triazolam, trepipam, tricetamide, triclofos, trifluoperazine, trimetozine, trimipramine, uldazepam,
venlafaxine, zaleplon, zolazepam, zolpidem, and salts thereof, and combinations thereof, and the
itke, or the subject compound may be administered in conjunction with the use of physical

35 methods such as with light therapy or electrical stimulation. '
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thesubject compound may be in the fowl of a pharmaceutically acceptable salt, for example,
chlorpromazine hydrochloride, mesoridazine besylate, thioridazine hydrochloride, acetophenazine
maleate, fluphenazine hydrochloride, flurphenazine enathate, fluphcnazine 30 decanoate,
trifluoperaziredhsndsaeldotide, thiothixene hydrochloride, haloperidol decah@atesigeadiiéssuccinate and
molindone hydrochloride. Perphenazine, chlorprothixene, clozapine, haloperidol, pimozide and
risperidone are commonly used in a non-salt form. In another embodiment, the subject compound may
be employed in combination  with an anoretic agent such as aminorex, amphechloral,

amphetamine, benzphetamine, 35chlorphentermine, ¢ f i . rmine,
cyclexedrine, - 28 - V}\f/rba‘i%%g/fﬁ%}g?gg%ﬁ’/%%g‘%%%%%%%%%%oé%gf%%r%%béﬁé%@%%gg%ﬁ%%em|ne
diethylprapib e @R SHA KB e tAlFEp REERRTHET LSRR B TERMOHITHED fénisorex,
fenproporabjdhmeneifiarmnblesy fistfahykrstiyarnph binemide; (evaeniétamiiehldvophaneétsperane,
mazindolapgtennrexd RaaRsRAONe meibamRhetaming, TUpseutaepbediior apentorex,

phendimetrazine, Sphenmetrazine, phentermine, phe igllor .sibytramine;
selertgitivemsjgearC atl%mrjﬁi|ﬁr:1’ %ﬁ&r&lenﬁﬁzﬂ% Qii{So’ra lgﬁxﬁa g’lé%%n%?e%) %Br‘r%gﬁée%tg%mi%é‘%%%ﬁﬁv%@‘%ﬁ%ﬁng

chlorphef#aRin & diBforase RS B IS HTE S Ses e IR R O RS A RN RBPEY KB Gtramine; and
pharmaceasticsiiyuabcapiblecsaits theresfimiandinederisadimeinl. thexsgdljéet poapisaraiay be
employegrimeanhinationi SwithasioptaiRaagenishamliRoxyganase,inbibitor sushcds an inhibitor of
5'“pOxy%ﬁﬁgﬁ%m@a&é’aﬁlg%ﬁeﬁ%@%dgpx{@% G0 83 ALY5109%Y963a58: 2 RIRIALAR IIRTieNKIn

inhibitor, such as an inter in-1 inhjbitor, an NMDA antagonist, an inhibitar of nitric.oxide or an
inhititor GPHESSHRTRSLEF i eee "X FOTEP6itR BrRRSHTRATGHS abEHE Gr

cytokine mapppessint: antimbainndy agentsdbi@xample with a compound such as acetaminophen,
asprin, codiene, 15fentagyihbuproieiinesiome thapit, dehgmiad nmaoekphiag aadroxenn phatiecetin,
piroxicany, i stefoiial analoasife enian.nliadac- snidapn anddhe linSimilarly. the subject
compound may be administered with a al? reljever; ?.#)0 ntiator u%b as Oqfflekpoe an
1-12-ant5618ﬁ’§?,ﬂ§?fﬁ%?h%‘?ﬁ?@f%h%ﬁﬁ?ﬁ#br ?ﬁ’gg?ggfﬂ %B%H}eef BURRSISLSENSFSHEN as
pherfyleghrirtepp ey hsrspansianired et sadeinmg, Bsyriledosinec SBRIABERFIAR, naphazoline, 20
xylometazolingslprepyirexsdiin e o igie: dpsaxiide phedtioeam: aptiiios sy esucheasieodeine,

hydrocodone,garamipligB. GerRslanRsMananoLSaxtamatierRiama Hivisticnabea segrtinger

non-sedating anthistamine,. . ... pokhecompotpda.tine preseat invention may be.adminigtered by
oral, parenteral (e.g., ihtfamuscular, mrf}apérl ONEAr. intravenous. f& , inrflr%c's‘fema Injection or

infusion, PBBaemBrEsLEImdbsiBRe M HwBIaR O RS RRIGS SIRE I LB &R -rectal, sublingual,
or topicabroutasofadidinlstnatienyéndendipdbenfbimiulated;lsione Dndogéthee, dgesuitibiaidosage unit
formulatipns containineneenyaptiopal neniexs:Bhataceutisallyacceptaile saRrgopkidyants and

vehicles ropriate for each route min To]g" it] looded
animals sﬁueﬁj eaxt%zrlnni%é),e?ge?g ?ﬁ%}?feqsr?%:ftarﬁ e ,Og %%%i,eddsé!ig a%i%@%&%?é‘%@%@%%x%ﬂ%ﬁ?gs of the

inventiorf AIRTRBENVRS BRI RFRIRaAd example of & BREPAARRIA IS FESRIBSIHORS BT HHE ©
administiatiprpictivactrhponemtisods thissrareption mdiphsomliaridpipyiirdinsrssemeddn ddsage unit form
and:snayerpsensradibyoanit of thaimeiiads oelidamaveliihsatohphamniacyid] soptiradsidclude
the step gorInAIND Y06 A IRLSSIET VNS, 2S80RRR WA RATIRE WG 90 gsyene or more
accessory ingredients. _ ,
fhesubject compound may be in the form of a pharmaceutically acceptabie salt, for example,
chlorpromazine hydrochloride, mesoridazine besylate, thioridazine hydrochloride,
acetophenazine maleate, fluphenazine hydrochloride, flurphenazine enathate, fluphenazine
30 decanoate, trifluoperazine hydrochloride, thiothixene hydrochloride, haloperidol decanoate,
loxapine succinate and molindone hydrochloride. Perphenazine, chlorprothixene, clozapine,
haloperidol, pimozide and risperidone are commonly used in a non-salt form.
In another embodiment, the subject compound may be employed in combination
with an anoretic agent such as aminorex, amphechloral, amphetamine, benzphetamine,
35  chlorphentermine, clobenzorex, cloforex, clominorex, clortermine, cyclexedrine,
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35In general, the pharmaceutical compositions are prepared by uniformly and intimately bringing - 29 -
WO 2008/147518PCT/US2008/006563 the active ingredient into association with a liquid carrier or a
finely divided solid carrier or both, and then, if necessary, shaping the product into the desired
formulation.simthregpirasmaceutical composition the active object compouPdiidsaglededadn an amount
sufficient to produce the desired effect upon the process or condition of diseases. As used herein, the
term "composition" 5is intended to encompass a product comprising the specified ingredients in the
specified amounts, as well as any product which results, directly or indirectly, from combination of the
specified, in reéiients in é:e S eci%%d amounts, Pharmaceutic ifiQns,| .oral use may
R S R R R e

be prep ym nown e manufacture of pharmaceutical

composifishateaads ferltousinp JeRiers mEPEERMET S i SREHR¥ETS selected from the group
consisting:afrsweaiehinghageris:, lavarfipagenisy cpleririgmgentsarthgrbsesiingreigents in order to
provide M%ﬁ%&?é%&'&%@ﬂ%%‘%éﬁﬁﬂf@ﬁm@ﬁ%p&%ﬁ sauaindhgzaegve ingredient in
admixture with non-toxi harmacegtica{sgoa%%e taitx)‘3 e eg&cﬂ i%Q’%}@’E&(?'}%&é“E@Q@(@ the
manufadt ?%?‘f%%f&s?ﬁﬁﬁ%’gé’ i HE May be Tor example. inert iuents. such as calcium
15carboprIRsoRsdiRidarisbitter (38R Bk halorsnnrPRBEHRERIEE S5UHAH FhoSHHAYRE granulating and
disintegratiaglagenisifarciianp)ecvrmstarcdexnfigmcrecitnbirdinpagesiterdopekample starch,
gelatin ofggagianangd dubricating.aeansciepexamplenmagnesium stearate, stearic acid or talc. The
tablets may be uncoa{egnoq:}'}they?@ggig%nggﬁgegﬁgé%}%g&&%mgygé 1096l disinfegration and
ere

absorption in the gastrnomtgésﬁzha tract an provide a s stainedﬁ?ﬁtlon 20over a longer period.

CofiposHithaTEPBIaPESE Thay B B pie Nuntd aSHARd FRIGHH EAhEUIeLRR

eSRVHETdiR’the active
ingredienyiomixeshavitinaivierssdiidsdilaentoforexamplishebiisiugparpbnkie, Bkl PréSshate or
kaolin, o soft gelatinsanesles whersinHe astyeringresienbnimbadditbruatehdran ditmedium,
for exampie,peant.o it Pl b gl all fgHRANR SHERPSIBR AL hRAGIYE materials in
admlxturérl\}vl ?1 ex0|p|ents suitable tor the 2_5manufactur 0 ueous sus nsmns..OHx&gg@ensmns
may be G RIABE B 8pRin iR G HERIE VA SPHRHE D P U B A B LR S e s

in-water ‘emulsions may
alsoshe drmpluylethubisfrorsislonpoiatins kv QrarmiEsispRaIIE fEPrEPUIRTOR- TR SiftleBus
suspensigadiiheasditionueivaiar praNidedhenbiivardghedieat Biradaixtre snifiec aispergidg or
wetting et SWARRNING A48 B AR Rk MORCRIRRG Vadl 88 oA aRautiaalgaRRAOSItons of the

present cormpaounds may. be 30in the form of a sterile injectable aquequs o S suspension.
The comPBGHIEBE tARBIRNEY WSW%%\@% %‘b%e%%?fﬁﬁ%fé%g ,?ﬁq}ﬁg é?#? %%gﬂgg’ositories for
rectal adphirizipsaianoRerinsplearderbetdnmex BIREENRS: [emecrBintdHe78li8pensions, etc.,
containing/ihecompalpesofihe ptasent invedtionynaiddei empioyedcThecconipouridsive the present
invention, naAlsALe armialed JnadminisicpddiRnalRpR.T e RAmpaUssatilia present

m

invention % also b%,a ministered by a transdermal patch by methods known in the art. - 30 -
non-secating antinisiamine.

The compounds of the present invention may be administered by oral, parenteral
(e.g., intramuscular, intraperitoneal, infravenous, ICV, intracisternal injection or infusion,

25  subcutaneous injection, or impiant), by inhalation spray, nasal, vaginal, rectal, sublingual, or
topical routes of administration and may be formulated, alone or together, in suitable dosage unit
formulations containing conventional non-toxic pharmaceutically acceptable carriers, adjuvants
and vehicles appropriate for each route of administration. In addition to the treatment of warm-
biooded animals such as mice, rats, horses, cattle, sheep, dogs, cats, monkeys, etc., the

30 compounds of the invention are effective for use in humnans.

The pharmaceutical compositions for the administration of the compounds of this
invention may conveniently be presented in dosage unit form and may be prepared by any of the
methods well known in the art of pharmacy. All methods include the step of bringing the active
ingredient into association with the carrier which constitutes one or more accessory ingredients.

35  In general, the pharmaceutical compositions are prepared by uniformly and intimately bringing
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WO 2008/147518PCT/US2008/006563 Several methods for preparing the compounds of this invention
are illustrated in the following Schemes and Examples. Starting materials are made according to
procedures known in the art or as illustrated herein. The following abbreviations are used herein: Me:
methyl; Et: eWQ240BiTaRt-butyl; Ar; aryl; Ph: phenyl; Bn: benzyl; Ac: ace®TTHEBtatsadsydrofuran;
DEAD: diethylazodicarboxylate; DIPEA: N,N-diisopropylethylamine; DMSO: dimethylsulfoxide; EDC:
N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide; HOBT: hydroxybenzotriazole hydrate; Boc:
tert-butyloxy carbonyl; Et3N: triethylamine; DCM: dichloromethane; DCE: dichloroethane; BSA: bovine

serum a'MﬁlvEF@TEHTEﬁ?E%eék%D%?éﬂo}?M?h Nzsimathylformamy gfedyl}@e%%ﬂ&eé%ﬂe%e& Q#ﬁé/ | ether,

SOCI2: thi laride; CDI: 10carbonyl dijmidazole; rt: room tempeérature; h performance
fauid oA S A5 TR ESEHEE Sy S0 T LT SP HEBEM R mvention
can be pﬁ‘é)ﬁ@?@?ﬁﬁﬂa@%qttét%éf@ﬂa@m@mound is inqlpdehie aasesthesifiatiproduptaese Becfurther

modified digiredample.day: mapipulstion ohduhstivienissthese manipulations may iveluee: kit are not

imited o, EAclion, (S aton AR IR AL fé&@ﬂ%@@%ﬁ%ﬁ%ﬁﬁt lqpsubiere commonly

k to th killed in the art. f tthe f cti
schemes’ gh"a?%fa%%%f%l“%%%s@@S°me§?§§?&t§wﬁ% RO o S0 ATRRAIRER T tion

products STs&Rs Isgiedi ek in plesrae irbordedrso that the invention might be more fully understood.
These examples are ilkistrative:oody @athsfidutd totbhecansireo asimisngdhe 0 weosigminany way.

20EXAMBLE. A ije]&%%z% . ter (A-2)
A sQ tIOIg of 6- %ﬁ@ﬁ%%?ﬁ%za%ﬁé%ﬁ%%ﬁggﬁfn ea)ectegl M?@%%g%%%@gt ﬁ?évr%%%scirgas until
ditfe

413 Dte G T Boete & RS EPR Iktite was

the Solveft Was Sat € reaction was
treated a@%ﬁ%ﬁﬁ%@!@é@%ﬂ%’f@@tﬁ@éﬁﬁ%&%&ﬁ BB AIEWAS eEFsH R AYidtirred overnight at 22

C. The solutionnasaiscebn ceptnatectitpajaeltl AvBeta fiors. URMSsam@VHie:at62:Abgredient in

6- Methyla%rﬁmﬁfﬂgmﬁg%@pe@m @{dﬂﬂmﬁm&a@gi@&%@ el%@@éﬁimméﬁa%&é@é kg mmol) in

EtOH (20Q ml fac%fr e{)atgf? Wlt[}.gegg%l}gp a}tlnum ox % ?e : 5’%&5 ezrl_r]kos) a aceiilc acid (8.71 ml,
arr bottle %aﬁaé’k fed With 1 E

152 mmorB e was evacua e timed A Stifred under a

H2 (g) athitiirEreed %ﬁ%&é&‘%?nﬁ@%}% 950@%%%' W%.&%@ﬁ@hﬁ% gRBHE Ot Celite
and the filiemtakeing @ 20081 4%Bh8RC iy SRO08 /008568 weid \washeg agitikd/ e kx dineldiltrate was

concentraiaeH o yighe Bragush with ﬁbﬁét%@i%ﬂﬁsﬁf%&@f%ﬂﬁég@ém Rissmatesialwas dibfted with
300 i MEOrnhisaed il %gqféfwa{@%ﬂ;%% AL okl ﬁgmm?@c e e o
to 1ze

temp for 4 da%/s The mlxuére was coole neutra H 7 With Conc T filtered through

celite and SR THIPHR SRARCSOHEIMAME St tRER e ﬁé&‘?&?&ﬁ@ﬁf&&a FROVIAD B S RRE A Hyain. The
resdfting Tieratd anesy @eﬁ@én@ammwdwga@gs& mansleishe Denzebrd/eshark ReSmm/ zagviaips): 158.9.

wherein the active ingredient is mixed with an inert solid diluent, for example, calcium
carbonate, calcium phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient
is mixed with water or an oil medium, for example peanut oil, liguid paraffin, or olive oil.
Aqueous suspensions contain the active materials in admixture with excipients suitable for the
25  manufacture of agueous suspensions. Oily suspensions may be formulated by suspending the
active ingredient in a suitable oil. Oil-in-water emulsions may also be employed. Dispersibie
powders and granules suitable for preparation of an aqueous suspension by the addition of water
provide the active ingredient in admixture with a dispersing or wetting ageni, suspending agent
and one or more preservatives. Pharmaceutical compositions of the present compounds may be
30 inthe form of a sterile injectable agqueous or oleagenous suspension. The compounds of the
present invention may also be administered in the form of suppositories for rectal administration.
For topical use, creams, ointments, jellies, solutions or suspensions, etc., containing the
compounds of the present invention may be employed. The compounds of the present invention
may also be formulated for administered by inhalation. The compounds of the present invention
35  may also be administered by a transdermal patch by methods known in the art.
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6-Methyl-3-Mperidinemethanol (A-4) A suspension of the amine hydrochloride, -3:1 trans:cis (500 mg,
2.58 mmol) in 10THF (15 ml) was treated slowly with lithium aluminum hydride (3,37 ml, 7.75 mmol) at
22C. The solution was warmed to 0 C and stirred for 20 min, then treated dropwise with 0.294 mL of
water, 0.294%4 12845598 RlaOH, and 0.882 mL of water successively. Sodﬁﬁﬁ@ﬁ’f?ﬁ%’%ﬁ@ added to the
mixture. After stirring 20 min at 22 C, the mixture was filtered and the filtrate was concentrated to yield
A-4. as a colorless oil. Data for A-4: LRMS m/z (M+H): 130.2. 15 Henry!
(2R,5R)-5-(hydroxymethy1)-2-methylpineridine-1-carboxylate (A-5) A solution of the amine A-4
(350 mg, 2.71 mmol) &@&Mﬂ&ﬁd@ﬂ)wﬁﬁéﬁeﬁwiﬂaﬁt&&ﬂ@s%wﬁaluﬁrétalmmmnmmu (0.387
ml, 2.71 '%%% swing SIpdUre W é&’}%e %%a% and g a%fe%?a% g&%ﬁt 4§ Yygs:Raitioned

between c an wa &r e1ghe organl ase r|e over N red and concentrated.

The crud@?ﬁﬁté’t@%&é%%ﬂ@ﬁtw?&r%%ﬁt el F}ﬁgﬁ%ﬁ’@ﬁf&kﬁﬁ‘@‘?@%ﬁ%‘ﬁ REAHS to yield 377
mg of racethid; riatetial; (-2l trandig). Aherttafs: mbteyiaBrabesaphratedcaivbylfidm the cis
diaSEGre@éﬂsi@cﬁ@ﬁm}ome@a@mm RES @RAH2:.CM @ D IRl mkxm@ymmmmﬁm(@@ | .
Hexane L/min; I 1 (colorless oi
1009% j BB dfsg B A T e ol

eak mlnat ith 3&03'/ Cis Qqé §§) Data for A-5:
LRMS ﬁﬁﬂﬁt?h t%?t&?’e‘?iﬁﬁé?’r BH Sparkt (jl?%ri?s ert tiomers and
utilized idiﬁhbfoﬂmzhm,dﬁ%dhcé@mthemrﬁﬁﬁ Sy‘ﬁndm)%bm@uﬁgﬁmfﬂﬁ%%}%-f
[(5-fluoropwridin-R-y tammmmdmtmmmtmmmmm BOAsehiterdofIbe first-eluting

2 T
Eé)ﬁejr tps& éegglyqp(%:‘%n%me (I)Hn}ggm%gmgﬁ'&rﬁ%%ﬁ@éy ‘:f%égﬁgigg‘élgﬁggw% ang.resin

diisopro gzé&%ﬁ&%ﬁt@?ﬁ? f@%"ﬁﬂd@ 5’@:7@ 5 “’T‘Ffe B R AT E RPCAMEEY and the
filtrated eoncetitrefiéshitne crude material was purified by gradient elution on reverse phase (5 to 95%
MeCN in water (0.1%5% Eéyhe teagivend/ Vi 2R A Al 8RR Cliihis 2008060 563 purefrastions which were

Concem%%@E.ﬁ&H&%%W«JH%@%&@%@@%M% R lh@b&é%sxttenetg%le@tm@dmﬁned
over NaZSO fllteﬁlgd and con?entrat%g %H ield A-6 as a coI ss film. Dat Er A- 6 L%MS m/z

(M+81): 284S dalon PAABOP R, YIBIpERidiica o%a?l Pyridine | 195 A solution

of the cavtidlnshite the a1 07 m@e@azgethﬁﬁtﬂywﬁeww ﬁ#} t}oﬁ&te%tw tﬁ%ﬁ% fBeSAMadium
hydroxidexaim sias hewm 2@ 6r i OfRS3Granmbd) rebbgoflaskavas idvwaouated ardtbackfited withhkl2 (g)

mfee Emﬁm%ggﬁr :f_Bﬁdd?éIt B:-534% ﬁmgﬁﬁ%qmﬁﬁml talgt;’e%ﬁ% 40 &H@rﬁ@fiiﬁ&l r@ﬂe@s% flltzrid
ougn a syringe Tiite e filtrat ntrated to a Hm or
FRP S AL D SRR AR CoR IO nliln i QERaS TR iR

LRMS m'7z 5 met en20|c a “K solution of
2-iodo-5- methylben20|c acid (4.0 g, 15.3 mm ! 0 mL) was treated with 1,2,3-triazole (2.1 g,
30.5 mmol), Cs2C03 (9.95 g, 30.5 mmol), Cut (0.145 g, 150.76 mmol) and
trans-N,N'-dimethylcyclohexane-1,2-diamine (0.43 g, 3.05 mmol). The mixture
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was heated at 120C for 10 min in a microwave reactor. The reaction was cooled to room temperature,
diluted with water, and washed with EtOAc. The aqueous phase was acidified with IN HCI and
extracted with EtOAc. The organic layer was dried over Na2S0O4, filtered and concentrated. The
residue was purifi adient elution on Si02 (0 to 10% MeOH in CH2 (ﬁ) 1 %6,ACOH) to
give the fast‘eQrHe%lﬁ%]gQ%%- 2H-1,2,3-triazol-2-y1)-5-methylbenzoic acid A-S%%'ﬁ%g\/%geﬂ %}%h((oes undesired
regioisomer isomer, 1-(2H-1,2,3-triazol-2-34)-5-methylbenzoic acid. Data for A-8: 1HNMR (500 MHz,
DMSO-d6) d 12.98 (hr s, 1H), 8.04 (s, 2H), 7.72-7.45 (in, 3H), 2.41 (s, 3H) ppm. 25 5-FI uoro-24
(3R,6R)-6-methyl-1[5-methy1-2-(2H-1,2,3-triazol-2-yllbenzoy11 piperidin-3 - v11 methoxy)pyridine
(A-9) A solution of A-7 (67 mg,&299 mmm ml) Wi 4reated Witk aeitha-8 (60.7 mg, 0.299

mmol), EDC (6% $:358 HOBT (84.9 mg, 0.358Aw&bijE4R! 30triethylamine (0.167 ml,
1.195 mmol). After kirring at 2R e 0vernight, Xty was ditutet with EfA gd with water

three times. The orgamic phase,was dried ovgn@la2304,2filteth§i‘and concentrgted. The crude material
was purified by gradieqtelution on silica gel (0 to WO 2008/4i¢15ia8id=rAlis 2008/ 5651’%5% EtOAc
in Hex) to yield impure material. This material was purified b§{fadfed®glution a% #5€ phase (5 to

95% MeCN in water (0.1% TFA) to givevaure fractions whic r Etcggtrat d, diluted with EtOAc
and washed with sat. a NaBI&:O& The organic phase was N 4, filtered and
concentrated to yield &- awh%e,s@' . M-S HRMS, MH): 4110.1993, found.

fn ira HN OH

410.1987, required, PL
5-FIuoro-2-{1(3R,65)-1-(2-' do-5-methyl6%nzoﬁ”)@G-methylpiperidin-3-y|]methoxy}pyridinm(@- 10To a
solution of A-7 (325 mq,-1.5 Ol i B#2CI2 (50 ml) at 0C was added diisopropylethylamine (506
mL, 2.9 mmol) felgwed C-P@¥77ng, 1.6 mmol, generated from A-8 by treatment with SOCI2 and
catalytic DMF in CH2C12)) After warming 896am)tefisdrht UV ane Stirring for 2 h, the reaction was
partitioned between &H2 and sativated aqudeidd NaHCO3. The layers were starated, the
aqueous WEE extrcted again with H2C17; the 15 combined organics weré washetkwith water, dried
over Na2S04, filtéred an%gé)ncentr “The crude material was purified b ?r\:@ution on silica
gel (0 to 100% EtOAc in Hex) to yield 530 mg of B20x6, 3-MIHE, solid. Data fof B-2"CRMS m/z (M+H):
469.1.  2-{2-1(( é,:5/0-5-{115-Fluoropyridin-2-y]§q;£3¢dmﬂﬁll -migtiylpiperidin-l-yncarbony11-4-
20methviphenyllpy zinﬁaél_%-?,) WO 2008/147518PCT/§20&//ZO063

N O _N _ OH
‘ e, !
N. O
N/ A9 (-

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

5 hatRT. The mixture was treated again with HCI gas untii 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-piperidinecarboxvlic acid methvi ester (A-3)
10 A solution of the A-2 (23 g, 152 mmol) in EtOH (200 ml) was treated with §
mol% platinum oxide (1.728 g, 7.61 mmol) and acetic acid (8.71 mi, 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
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To a solution of B-2 (70 mg, 0.15 mmol) in DMF (2 ml) at was added 2- tributylstannylpyrazine (83 mg,
0.22 mmol), copper(l) iodide (5.7 mg, 0.03 mmol), cesium fluoride (45 mg, 0.3 mmol), and
tetrakistriphenylphospinepalladium(0) (17 mg, 0.015 mmol). After stirring at 80C overnight, the reaction
was partitiong tOAc and saturated 5aqueous NaHCOQO3. The | wer ated, the
organic was g‘v%?l?é%’%\/‘ﬁi?ﬁ%vater, saturated brine, dried over MgSO4, filtefg‘? ?ﬁgﬁg%‘%@%‘% rated. The
crude material was purified by gradient elution on silica gel (0 to 100% EtOAc in Hex), followed by a
second chromatography on silica gel (0 to 100% 80:10:10 CHC13:Et0Ac:MeOH in CHC13) to yield 20
mg of B-3 as a colorless gum. Data for B-3: HRMS m/z (M-(1-1): 421.2011, found. 421.2034,
required. 18 FExghripyith ¢le UGB R BRILs npsLoipmiidinCly ke thadot!(@ith)a T6. & belstisnsof A-5
(2.759, 10idsmoaah:indMe0iibeprdavassadieci20% IGP(OHIDEN earban(thding), the flask was
evacuateﬁ&{%&&ﬁrs @Wgﬂ%%fc&l@& aged it 2 Aller &E&@éﬁ%ﬂﬂ%xggg&%ﬁaﬂ.%QWQL the

reaction was filt throu e %%fﬁa d WQ 2008/14/518PCT/US20 06563 conce }rat_ed to
provide 1758 SISV 0F 158 ARACSBIIG, DIRET0F i ARHES T ot FRLIE e it
_{(3R,6RY8: Matiepiragg- (The Ie3igurinzd buspeabreiadyittinbrinliiBewt dnathandheaesy BRI it ution of
C-1 (675 wag cbnentrimal}dry o 261 2670 rah)sat C was fad ded: tristhyiaming42:9:m$3.20.9 mmol)
followed by C-2 (2.17 g, 10.4 mmol, synthesized in a similar manner as B-I starting from 2-iodobenzoic
acid). After warming to room temperature and stirring overnight, the reaction was partitioned between
CH2C12 &feEiibeer PIREGHIFIE IO $6patated, the organic was washed with saturated aqueous
NaHCO3, water, driedfowempbia2s@4 ii0fiterebvdnd ldondentiaiiedto: pio(idé 2:4.6.¢ ®frartalh isolid that
iTsHb;mcyi@{mm{%r@s E@aﬁ%@ﬂﬁﬂ mﬁ&@mﬁ%@ﬁmﬁmH&z&gm@wm%?igsﬁﬁéygqmzl@ mL Otfhlrl
e0H and to this was a er stirring overnight.at ro rature, the
mixture ﬁg E)%Ft%}[?gn‘g %%ngﬁ%%g% ]%Lnfjt iﬁij?‘l\(;?{?a& ?’I%%nlggg%saev\c/%r ‘ggesfjéyrﬁtlgbd??@e% ?)‘ratgnic was

washed A& Rit? B Naéaiiadhand § Siha b i terureesgisdy ifadiyayionueqrdded.

to the mixture. After stirring 20 min at 22 °C, the mixture was filtered and the filtrate was
concentrated to vield A-4. as a colorless oil. Data for A-4: LRMS m/z (M+H): 130.2.

15

Benzy! (2R, 5R)-5-(hydroxvmethyl)-2-methvipiperidine-1-carboxylate (A-5)

A solution of the amine A-4 (350 mg, 2.71 mmol) in DCM (15 ml) was treated
with TEA (0.755 ml, 5.42 mmol) and CBZ-C1 {0.387 ml, 2.7]1 mmol}. The mixture was stirred
at 22 °C and concenirated. The residue was partitioned between EtOAc and water. The organic

20 phase was dried over Na,SQ0,, filtered and concentrated. The crude material was purified by
gradient elution on silica gel (0 to 70% EtOAc in Hex) to yield 377 mg of racemic material (~3:1
trans:cis). The trans material was separated away from the cis diastereomers and into its
enantiomers on a 5 cm O chiral column by isocratic elution (937 Hexane:EtOH; 75 mL/min; 1
inj) with detection at 215 nm fo yvield 120 mg of A-5, peak 1 {(colorless oil, 100% ¢¢) and 114 mg

25  of peak 2. (colorless oil, contaminated with 30% cis, 90% ee). Data for A-5: LRMS m/z (M+H):
264, Similarly, the cis diastereomer can be separated into its enantiomers and utilized in the
following procedures to prepare (R,5) and (S,R) compounds.

Benzvl (2R.5R)-5-{[(5-fluoropyridin-2-vDoxyimethvl }-2-methvlpiperidine-1 -carboxvlate (A-6)
30 A solution of the first-eluting isomer A-5 (120 mg, 0.456 mmo!), 5-fluoro-2-

hydroxypyridine (56.7 mg, 0.501 mmol), and resin bound-triphenylphosphine (0.254 ml, 0.547
mmol) in DCM (3 ml) was treated with diisopropylazadicarboxylate (0.106 mi, 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)) fo give
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15The crude material was purified by gradient elution on silica gel (0 to 100% EtOAc in Hex) to yield
890 mg of C-3 as a white solid. Data for C-3: LRMS m/z (M+H): 301.2.
2-Methyl-6-({(3R,6R)-6-methyl-1-1-2-(2H-1,2,3-triazol-2-yl)benzovllpiperidin-3- ylimethoxv)Pvridine
(C-4) 20To g,goluion-aiL-3 (50 mg, 0.25 mmol) in DMF (2 ml) was addeg-spdiigs mydese (10 mg,
0.25 mmol, 60% suspension in oil) followed by 2-fluoro-6-methylpyridine (21 mg, 0.18 mmol). After
stirring at room temperature overnight, an additional portion of NaH and 2-fluoro-6-methylpyridine were
added, and stirring was continued for 8 h more until being quenched with saturated aqueous NH4C1.
The mixture was then partitioned between EtOAc and 25saturated aqueous NaHCO3. The layers were

separate8VEhEastismsi ek veae sercantnivatdhused oribda Briverndrives b My bag MtaFedind
concentraipdsFhaChusie Walerahwas jfied, by:aradienteldian e siicridel (0 40100861 &10AC in
Hex) to yleld 70 mg of C-4_as g white solid. Data for C-4: HRMS m/z (M+H): 392.2059, found.
392.208 1 Fereifa 436 e Al @5 06&1147518PCT/US2008/006563 Dimethvl

(3- oxobutyl)malonate (D-1) To a visually clean and dry 100 L round bottom flask equipped with an
addltéon gfwnr a n AN, SRRITaSa) S, ad [?9 cetanitrile and potassium carbonate.
Dimeéethylma Shate-w {85 cooled 10°17C (ice/water bath). The
methyl vinyl ketone waﬁs Wé&i @@é&@h&ﬂﬁkﬁtﬁéﬁt@ﬂ%ﬂ@ﬁﬁ@%{@wﬁdﬂ AidiAlg EoNEves C. After 18 h,
HPLC showied (e pnyRIsiop ERGuMIKius MRS HRRRIsH e ¥53::00 d38xHastor ehataad with 60 L

MTBE and 20 L water. The Iayers were se&arated and the a ueous la er was 10back extracted with

20 L MTEEEPHETHIA brraditr g sAtk Hy s terd masprtsiing (e\fesnosphere (1 atm) at
2008/ 14@1‘@3@&1@&52@984@@@5@3@]&%&@&1&1){@}1@eyaﬁgdﬂaertdmmaraﬁlarﬁgmeﬂamﬂws then

fllter d thro olka fI nd c ngengrate hi ith.20,L MTBE to afford 15.1 kg of D-I (80
witd by 1¥Frﬁg BHEYR % ?B-iﬁ%%ﬁ%ﬁfﬁg@%g’)&é&eg (s, 6H), 3.40 (t, J= 7.3 Hz, |
El),

2-{2H-1.2.3-Triazol-2-v])-5-methvibenzoic acid (A-8)

A solution of 2-icdo-5-methylbenzoic acid (4.0 g, 15.3 mmol) in DMF (10 mL}

was treated with 1,2,3-triazole (2.1 g, 30.5 mmol), Cs;CO3 (5.95 g, 30.5 mmol), Cul (0.145 g,

15 0.76 mmol) and trans-N,N’-dimethylcyclohexane-1,2-diamine (0.43 g, 3.05 mmol). The mixture
was heated at 120 °C for 10 min in a microwave reactor. The reaction was cooled to room
temperature, diluted with water, and washed with EtOAc. The aqueous phase was acidified with
IN HCl and extracted with EtOAc. The organic layer was dried over Na;SQOy, filtered and
concentrated. The residue was purified by gradient elution on Si0; (0 to 10% MeOH in CH,Ch

20 with 0.1% AcOH) to give the faster eluting 2-(2H-1,2,3-triazol-2-yl)-5-methylbenzoic acid A-§,
followed by the undesired regioisomer isomer, 1-(2H-1,2,3-triazol-2-y1)-5-methylbenzoic acid.
Data for A-8: IHNMR (500 MHz, DMSO-dg) d 12.98 (br s, 1H), 8.04 (s, 2H), 7.72-7.45 (m,
3H), 2.41 (s, 3H) ppm.

5-Fluoro-2-({(3R.6R)-6-methyl-] -] 5-methyl-2-(2H-1.2.3-triazol-2-yl)benzoyljpiperidin-3-
vi}methoxy)pvridine {A-9)
A solution of A-7 (67 mg, 0.299 mmol) in DMF (1 m!) was treated with acid A-8
(60.7 mg, 0.299 mmol), EDC (68.7 mg, 0.358 mmol), HOBT (54.9 mg, 0.358 mmol), and
30 triethylamine (0.167 mi, 1.195 mmol). Afier stirring at 22 °C overnight, the mixture was diluted

with EtOAc and washed with water three times. The organic phase was dried over Na;SOy,

filtered and concentrated. The crude material was purified by gradient elution on silica gel (C to
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2.50 (t, J= 7.2 Hz, 2H), 2.15-2.06 (m, 5H). S Methyl (6R)-6-methyl-2-oxopiperidine-3-carboxylate (D-2)
To a visually clean 20 L round bottom flask was charged 7.15 kg of 64 wt% D-1 and rotavaped to
remove residual acetonitrile and MTBE. Resulting solution is 83 wt%. To a visually clean 100 L Buchi
jacketed rea%%nggy ead stirring was added 45 L water. 10Heating to 30C was initiated, followed
by addition of 852 g Na2ZHPO4, 7.2 kg D-alanine, 6.48 kg Glucose, 22.5 gPﬁRb?zé)H%U&g“ﬁSPLP_ The pH
was adjusted to 7.4 with NaOH and then 450 g ATA-117 transaminase, 9 g Lactate Dehydrogenase,
and 45 g glucose dehydrogenase were added and rinsed into the vessel with 2.5 L water. After all
enzymes were in solution, the rotavaped solution of D-1 was added, followed by a final 2.5 L water. pH
control utifiZiagBINNaBEkway tbinitated mbhei sk atlicnmeasialleweshtifistirfopazi baulsgikeastion was
complete £0 the, Tol 1 g gj 19.4 kg Nag] and 6.0 L .5N_HO to adjust the
pH to 3.5%Eﬁ%%%€§2ﬁr%§ﬁ%§ggﬁég§§% gﬁ?ﬁg % tsotig%ef %‘gem%? 6 ‘a%f%té?e\g\?as turned off and
the reacti6PPAsHEaFdafidwed Wik &ifeforndrvatise wibtonitriie MHyEWas The e oftashevagueous

layer wasdigs@uiyaciad withmestanitiie.and thrsaApelonitdleJaxers @R compingds EheAOresulting

acetonitrile solution was filtered through Solka-floc and combined with a second batch of similar size
and ﬁatcﬁﬂéﬁﬂgéﬁ}é‘%éa'{ggérﬁ%f@b%%ﬁ' LEhdRiESnd water. The resulting oil contained high levels
of heterogeneous NaCl. The oil was then disselaq {p;304- EtOAc and transferred to a visually clean
20L round bottom flask and rotavaped to provide D-Zas an oil (5.5 kg, 94 wt%, 74% yield, 99% ee
determined b}(ﬂglPL on Chiralpalc). Dat@m{igszggws 2aéM-4-H) = 172
(6R)-3-(Hydroxymgthyly6-methylpineridim2:igne (D-3) Kevisually clean and dry 140 L
extractor, equippeq hge gas exitand thermocouple was
charged with an 18.7Wt%Solutigh ofp-2 in 38t0H [4.6.L/kgland gn addijtiong) 71.4,L EtOH [25.4
L/kg]. Calcium chloride waszaddéd in-3. WO : 8Q8/147518l 52008/006563 partiorns over 15 mm
and stirred until complete dissolution Witﬁ:c from 26 tp 22 ©. Sodium borohydri as added in 3

erature ifitreases to 25 'C. Gas evolution subsided within
over 30 min, keeping the. tempera betaw 9% .C. It w

nic dgby ca
@/ 5W temperature and stirred for
2 h. Wet pH paper dipped |h the mixture sh Yved\ H 2. It was tiltered gver a floc and rinsed with

2x12 L EtOH. EacE binwa®assayed for a to kg (108% AY). The f Hadg was combined with a

addition of 11.2 L6 N HC1

second batch of sipnilar]kize for batch concentration. After most of the ethanol was evaporated, 8 10L
of water were add MoevaporatB£tOH and partially solubilize precipitate. After transferring the 23 L
aqueous layer to the extractor, the volume was adjusted with water to 31.6 L. It was extracted with 53
Lthenz V0 =B X r_n A B T dasnyie } K 0 e 6 ' ! J' =y _2,..AI... v
combinedprganic layers were washed with 10.5 L brine (HPLC assay shows 419 g, 8.8% losses to the
wash). The organic layer was assayed to 4.21 kg (92% recovery, 96% 15AY) and concentrated to a

minithum volume. It wa$ thEHUAABRFdidd Irrme 1R e HZe1 GOpd gafdr wheakiedvas
assayed mi&pUpWaLSNARiA10I86 RIUMS Rt ltoTNAUSPENSIAAMAS, 1.6 mmol, generated from

A-8 by treatment with SOCl7 and catalytic DMF in CHClo). Afier warming to room

temperature and stirring for 2 h, the reaction was partitioned between CH2Clo and saturated
aqueous NaHCO3. The layers were separated, the aqueous was exiracted again with CH7Cly, the

15 combined organics were washed with water, dried over Na 8Oy, filtered and concentrated. The
crude material was purified by gradient elution on silica gel (0 to 100% EtOAc in Hex) to vield
530 mg of B-2 as a white solid. Data for B-2: LRMS m/z (M+H): 469.1.

2-{2-1{(2R 5R)-5-{[(5-Fluoropyridin-2-vDoxylmethyl} -2-methvipiperidin-1 -vDcarbonyii-4-
20 methviphenvl}pvrazine (B-3)
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filtered over Solka floc and rinsed with 2 x 10 L isopropanol. The filtrate was stirred in the extractor to
homogenize it and was assayed to 4.13 kg (94% AY, 1.7:1 dr). The solution was separated in two
equal batches. Each batch was concentrated to a minimum volume and 20azeotroped with 140 L THF
to yield D-3 g, hgige-syspension.(94 % yield). 1H NMR shows 0.6 eq isgprapailehiaia for D-3:
LRMS (M+H) = 144 1(6R)-6-methylpiperidin-3-ylimethanol (D-4) A visually clean and dry 100 L 5-neck
round-bottom flask equipped with a 25mechanical stirrer, a thermocouple, a nitrogen inlet and a
cooling bath was charged with D-3 (2.07 kg, 1.0 eq) and THF (20 L, 10 mL/g). The mixture was cooled
to -25 C. The LiA1H4 (2.6M soln, 222 L, 4.0 eq) was added over a period of 3.5 his, keeping the
mixture between -25 G aagalaiipy of Mﬁ%%ﬁﬁé&@@%lmi@w&gzmﬁ Wesadded Huring the
addition of:the firshS lophhifH4-hlpemoompitiion ke iddition  the roistrewas allawed to warm to
20C, then 30heated using steam to 50C. The mixture was aged at thi tem;perat 531 or a period of 12
hrs. GC-Bifyafdtcnad -%HBW%@%@WWQ@W{W@W@# ‘ﬁ‘fB@?}cﬁher%% hot? TH&Mixture WO
2008/147548RGRAHSAR080GREZ WA Canletbion2Emairianddh basaetidiiOvas audenchettdising the

Fieser work-up. 2. added over 3 hrs to the mixture tin imp. as evolution
i SOt TS e Rt B SR 13,6 2T NS B on idea
to the misskite, avied aveerfs Of 1ihidsed. drithallyconateed 6 Bhk)oweis adtedthloves pupdieddoitdieaThe
5mixture was cooled to 5C and.age rs;, Thesuspen ' ter rinsed
it THE L e L K b s e e
1.7:1, favesing thEof%nDido e Ho R £ p: MaRMs G H) © ¥30d 20 mg of B-3 as a colorless
1IERLO-Relhypperdinemehane ot (Rl 10A Visualaigan and dy 140 Sineck
Wi a

extractorgegﬁﬁlppe?i mechanical 'stirrefr, a thermocouple, a nitrogen inlet and a cooling coil was
chagged with DA (3.04 Kg, 1.0 eq) and THF (60 L, 20 mL/g). To the mixture was added a TI-IF solution
(4mL/g, 12 L) of (D)- (+)-CSA (4.37 Kg, 0.8 eq)pxk& pefiod of 1 hr. The salt crystallized out without
seeding. Upon completion of the addition, the mixturé was aged 45min at 20C, then MTBE (10 mL/g,

30 L) 15was addegd-qver 45mia,, Th ixture was aged for 45 minyghen cagled to 2C over 45min. The
J‘ is temper%od ot Qup), thhe filtered. The salt was rinsed 2 x 6
w1, 1

mixture was age(
mL/g (2 x 18 L) w <F/ l- ml/g-{1-x18 L)Y.MTBBMan s dfiet on the fit under a
nitrogen atmosphere for a peripd of 16hrs to provide 4464g (52%) of D-5 as a v\\;\%ltf solid. The

a

diastereoselectivity of the salt@meagtred on a free base :-:. ple after salt break) 2040-50:1.

tert-butvl (2R,5R)-5-(hydroxymgthyl)-2-methylipiperiging boxylate (D-6) A visually clean and dry

140 L extractor, equippe® With glyeol copling coils, nitrd et ard thermegoppleiy@s charged 40 L

of dichloromethane follg by Dil'i_’ (4.2 OH I THEMeOH
s \N
N, O  ©3 |
N/, NaH DMF TEA, DCM
\ ME,}
F N Me ON/
U @(N 9] l ™
/ N, © N._~
L.
M e

[(3R.6R)-6-methylpiperidin-3-vl]methanol (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 Hp overnight, the reaction was filtered through Celite and
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25Kg). To this suspension was added triethyamine in one portion (4.8 L, no exotherm observed)
followed by Boc20 (2.66 kg added over 5 mm, 4 C exotherm observed). After 30 minutes, the reaction
mixture became homogeneous. An LCMS assay (after 3 hr) showed complete consumption of the
starting mate‘gjglz%gg‘trg@gtlon mixture was diluted with ammonium chloridg-g.M.(40 L).and the layers
were separated. The organic layer was washed with half saturated brine 30(20 L) and the layers were
separated. An 1-1PLC assay of the crude reaction mixture indicated a 105 % AY (2.81 kg). This crude
reaction mixture was dried over Na2S0O4 (200 wt%), filtered and transferred into a 100 L flask for the
tosylation reaction. - 41 - WO 2008/147518PCT/US2008/006563 (DlI) A V|suaIIy clean and
dry 100 Lepeeptbried ivppetidath 2 mEtiianridE stintet vdhiirredién Thnéa BrdCalthbRibeaup@tEs: charged
with the grygle dichloromethane solution of D-6 (final volume was adjusted to 10 L, approximatly 2.2
mL/g). To this cold solution (0 C) was added pyridine (5.5 L, no exotherm observed) followed by TsC1
(in 4 portion over 1 hr, exotherm observed but easily controlled). The reaction mixture was warmed to
room temyperedanesavidislieeior 28 - 6aaam@mmxwﬁmiam-maummm @i-the starting
material). The reactlo 10m| t ire w $rred intoa 1 g to dil Wlth E (7
mL/g% NH4C1 sat. (2 E) an wa e (E‘téagﬁ ﬁ'eg1ayae5§s,mwg? sepa ?@dﬁ etLgfega‘ﬁ% ayelgwas
washed w0 . Mﬁl@@@l&fﬁﬂﬁwedohw&éﬁlby NaHT OBs540 (4 hiohng-aikzatlinatediime (10 L).

The crudeo anlc ltered .o ad of 51 a 5 92 a dthe ad wa mse(g with MTBE
(a0 L). The asasa{i? a\?{ r%%asﬁ"rgﬁ j%af%s f%gexs(o Gtion W e(E"zeé i‘r ‘Data for 15 D-7:

LRMS (MiBte) ﬁ\@gn@methegg@ytlon was partitioned betwmn CHClp a.nd water The %ayars WETre

(2R,5R)-3; 58&?&{!: {ﬁ&ggooté%é%)grgg}k@&e%@ %\%}EM gldiogr-eartoxvlale;(l- fvisually, clean and

dry 100 L 5-neck’roun equippe mechanlc stirrer, a thermocouple a nitrogen
inlet &ind flcosliay bativenas et argedvwiitH B67g(8f 234K g HdOil i abid-biVIRE6 Tnhte 28I ¢g).

> F'Uom}?ﬁﬁ%‘?{ XHRYVEINE AL A K ’zﬂlszéaﬁa)lay%@ﬂg?o%é@!ﬂv}’%’ Ql%@@ﬁ%ﬁ@ﬁ%&%cm

(7.37 Kg, No exot erm was observed. The mixture was warmed to 60 C and aged at this

temperattivé vasac}si@ﬁé@ 5726 HAd HPEE AehaiTSunoyomilivérsem temmerdeshdberottt. The
mixture Was eeRige-tQl befwetherienctiandd ma\q@ﬁ{lcmﬁ@l ﬂaya@aa@magaaéwaﬁe lok@Bnkd wagded over

mLig, 65 L1 MRSy NS et e PR H 098 (5 5 S0 SFeh 2Ty NaCL
halfisaturgite drsdtutiatei2 32 ;t@nﬁh@b;smwymleﬂmdﬁﬁa smb%gwb@) om lh@“/B/IEﬁBEcta;léﬁpx\)as 2.16 Kg,
79%. Dag?‘efl%rs@o mg IOI%M% Q\s/lg Q}nte%%?ndl gﬁgta for C-3: LRMS m/z (M+H): 301.2.

2. Methyl-6-( { (IR 6R)-6-methyl-1-[2-(2 H-1.2 3-triazol-2-vDbenzovl |piperidin-3-

yl¥methoxy)pyridine (C-4)

20 To a solution of C-3 (50 mg, 0.25 mmol) in DMF (2 ml) was added sodium
hydride (10 mg, 0.25 mmol, 60% suspension in: oil) followed by 2-fluoro-6-methyipyridine (21
mg, 0.18 mmol). After stirring at room temperature overnight, an additional portion of NaH and

2-fluoro-6-methylpyridine were added, and stirring was continued for 8 h more until being
quenched with saturated agueous NH4CL. The mixture was then partitioned between EtOAc and

25  saturated aquecus NaHCQ3. The layers were separated, the organic was washed with water,

saturated brine, dried over MgSQ,, filtered and concentrated. The crude material was purified by
gradient elution on silica gel (0 to 100% EtOAc in Hex) to yield 70 mg of -4 as a white solid.
Data for C-4: HRMS m/z (M+H): 392.2059, found. 352.2081, required.

30 EXAMPLE D

-37 -



30 5-fluoro-2-11(3R,6R)-6-methylniperidin-3-vliimethoxv} pyridine (D-91 WO
2098/147518PCT/US2008/006563 A visually clean 50 L flask equipped with a thermocouple
and mechanical stirrer was charged with a solution of D-8 (2.15 kg, 6.63 mol) in MTBE which was
solvent swit omethane (11.40 L). This mixture was cooled t e/IPA bath.
TFA (5.5, ths 9?v;\}la%rthen added slowly (over 40 minutes. T C = -1. Qgg%ﬁ%%%ﬂé 5.50C).
Once 5addition was completed, the reaction was removed from the ice bath and warmed to room
temperature with warm water (start 5.7 C, 50 minutes). The reaction was completed within 3.5 hours.
Concentration under reduced pressure and transfer of the resulting oil to a cooled stirring solution of
NaOH (3.0N, 1.1 ecf? 28 L) in a 100L extractor was foltdwed by addition of 30 L of MTBE and the
phases were separated,.Fhe organic layer she@ with 30 L of 2N HC1 and 10aga|n with 10 L, of

2N HCI. The ad¥ious aygrwergthen cooled(9 Cyand 10 NapH was ltls

= 21 C). To this solution was-added 25 L of MTBE ghd the layers-were-eut. Hif) us layer

was back-extract 10 L of MTBE. Quantitafive HPY¥€ assay revealed 98%yields W 9.7%
ﬁ?ﬁ;subsequent reaction. Pata for D-9: LRMS (M+H) 5.22 531 15

purity of D-9 use : XAMPLE E
Methy! 2-io888-methvibeR¥ate (EI) WO 2008/147518PC 171J52008/006563 " A visually
clean 100 L flagk g u%o%q with-a anical stirrer thermocouple and water chilled condenser was
charged with MePH, Ty2-i0dof5-m hylbenzolctaiit-5, ﬁq{g mol) wa&eitZ4ded while
stirring. Concentrated-sulfuric a&llf L P16 mol)y was th por§ s\UisgWhich caused an
increase in temperature from 17 C t 22 C. Thlsm ixture was gﬂt to aninternal

temperature of 64,6 C an aged over |ght (-18h). e next mornlng the reaction had reached >98%
conversion by HPLC. The flask was cooled to I6C by placing in an ice bath and 850m1 of ION NaOH
(0.98 equiv.) was atided slowly (over 10 mlnutes) Whl|e monltorlng the pH. After the addition the pH
was 5-6 (Caution _Nﬁgl pH over 9 cang ringT®, worktitp) DThe solution was
2 a W%réwas t ansfe red tg-a-106-L-extraetor. The flask

tdthe extractor. 32L IPAC

) rine 'The Iayg§ were cut and the aqueous layers
were back- extracte@%th 20n-®f IPAc. The organic Iayers were then combined and washed with | OL
of 15w% Brine. The anlc Iayers were coIIected t&%)rowde E4 6055k 21.93 mol, 98 % yield) 15in
98.3% purity. Methyl -(4.4,5,5-tetfd )benzoate (E-21 A

solution of E-1_( 59 2}\,37 ol) indPAc v arged in a visualyclean 100 L equipped with a
mechanical stlrr ermocouple. T lon was solvent § d to 2- 20MeTHF (-35 L)
Triethylamine (8. 4 L 4.1 m@_yvas@ddeﬂ and the SO|U'[IOP1 -degassed
M 17 £
\*/O\WN 0 ~ HN 0 N
8] - N .
-8 L E 0-9 N = e

Dimethv] (3-oxobutyDmalonate (IJ-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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with N2. Pinacol borane (4.65 L, 32.1 mot) was added slowly (over 15 minutes) to the stirring solution
while maintaining the purge. The solution was further degassed for 10 minutes and trio-tolylphosphine
(0.325 kg, L069 mol) was added followed by palladium (Il) acetate (0.120 kg, 0.534 mol). This caused
the reaction Wé%ﬂgpglgglfgjmmediately with a slow exotherm from 11.5 25Gto,30, (.. Al this point a
delayed exotherm was observed and the reaction temperature increased to 60C (over 45 minutes).
The reaction temperature was increased to 77C and aged for another 45 minutes. At this point, HPLC
analysis of a reaction aliquot revealed complete consumption of the starting material. The heat source
was removed and an ice bath was placed under the flask to cool the reaction over 1.5 hours. A 26w%

ammoniuticstilgritle SoldiomisiSoaddedieiisionsnio lepetrorydselidriad Mhariresotkefier @er 60

minutes) whi : initaged iorior, aratgnbwagdransiered favire extractor
which alrlgga%@gcog%%ﬁ%%g?{ 4%}%@(5#\}/%%?{ %nglack slugﬂ%gr%ginin% wé's‘???éred on 5éolka Fl%g and

washed %% miTBE Dapofodagt 147 BB CPUSD08/066363 €268 Fhe fitrfie’ Was 15%ddd nto the

extractory kheilayersveresept and-assainQfstae organic layers revealed E-2 (4.45 kg, 16.11 mol, 75 %
yield) in 81.6% purity and was used as is in the following step. Methyl

5-methyl-2-pyrimidin-2-vibenzoate (E-3) A solution of E-2 (4.38 kg, 15.84 mol) from the previous
reaction Washeh&iRed-incshvistiathysleaint O icadaetdetediipied with a mechanical stirrer and a
g %}é%ﬂt@vﬂ%éaﬁﬁ B%&aM%Etlf@chaag@a'%.‘ﬁ@ég%'ff@@%\%mﬂdItlon of
.01 mol) (endothermic 19 to 14C) an

thermocople. The mi>§ture
sodium carbonate _[(570"4 kg,

istia
2- chloropyrimidine (2.1%%(‘6,?% Jot ' um.

1047.5 nol). 176 tsEHrie esGsiseEr Baras HdaeaWhie? 1 Relijne sotiidmie s %e) The thick

Sllégi Wa?i%ﬁ?%%%ﬁk g@r@th%J&{iﬁl&m@t%wm@tfﬁeﬁiznfieerﬁé;@ﬁmi’m@d_ Frev2 &dﬁbﬁ%ﬁz(i’-518 kg, t
. Mmol) was adadegd wnicn causes the reacton 10, becQm el rnal e eraturg. was se
to 74°C aniePhgePoP Ee\frﬁSA%ﬂraﬁ»ome‘ge@%ﬁ%\f%ﬁ %5@3@%2@2%@'&@%%%%@

consumpfiopALHe §§?§%193Rﬂ%ﬂt§5(§%% CANYpH The seaciionyas capledhiorraaris tepgerature,
and 12 L of water and 24 L of MTBE were added while maintaining stlrr!#%for 10 m|nute;.ﬁ_{\]ﬁ'dr)#i1
insed

solution ekl SERIRENES 8 bifdalrnehafiegaanseatic (o RtEAA0ie FHo Aaeass ¥EF
with 4L ofhothMT Bk andvantendRy & shen. aneihien4h-ohb M The layeistinaresupand the

aqueous layers were pack-extracted with 21.5 L qf MTBE. Assay,of the organic layer. wed the
biaryl est%?y@%ogé;ff%ﬁ%{ﬁ?% ﬂ Rt I§¥ ﬁ'#uheaqo%aniggtﬁéré)é&%%ggg% TRt éﬁ 5(%%‘3? and
1.26kg ofibdeed KPhérauasoaddachinwdth eorstixtiomedd hsustir reec fom e grsrateicthehl filtersd Bver Solka

floc. The filter ¢ it T Iysi led-447-493ppm of
P and B0 R L e ), bata

for E-3: 18-t (Se0rided 2nd DTS 203K Tpris) many Ty, 28 2B ey o) o R (@0 = 7.93. Hz, 1
H); 7.51 (Sadiibhlnf:3Qrkchlib w206 88t Zod 1M, 7THR: HoolondeBSii2r Iwi)dih{s, dttilic2addetos3 H).
charged (RIS G0E R RSP ARG TG G Aot SO AT switched to
2-Mpd HRrdsBing adadhisiBOsoluienwasiaded thwatdr (@6 4-flan drth eonsudagmvhiy drescicied (1:00%) (2.60 L,
26.0 mOI)éfDégtn%rizgp gizg\égd%%gc%{ %%ﬁ?%%@ {BJ %%Qoqglggt%%ggtonitriie and water. The resulting oil

contained high levels of heterogeneous NaCl. The oil was then dissolved in 50 L EtOAc and

transferred to a visually clean 20L round bottom flask and rotavaped to provide D-2 as an oil (5.5

kg, 94 wt%, 74% yield, 99% ee determined by HPLC on Chiralpak). Data for D-2: LRMS

25 (MHH) =172

(6R)-3-(Hydroxymethyl)-6-methylpiperidin-2-one (13-3)
A visually clean and dry 140 L extractor, equipped with glycol cooling coils,

nitrogen inlet, large gas exit and thermocouple was charged with an 18.7 wi% solution of D-2 in
30 FtOH [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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addition the reaction turned red and the heat source was set to 72C. The mixture was aged at this
temperature for 1.5 hours after which complete conversion was observed by HPLC analysis. The
reaction was cooled and transferred to a 50 L extractor. The flask was rinsed With 4 L of water and 10
L of MTBE Whighyas,asded to the stirring mixture in the extractor. The lay, gnd the
aqueous phase was washed twice with 10 L of MTBE. The aqueous layer was t en re |ntroduced into
the reactor (100 L) through an in-line filter for the acidification. 2.3L of 12 N HCI was added slowly to
the cold mixture which causes an exotherm from 7 to 10C. This caused a beige precipitate to form (pH
= 1). This precipitate was filtered. The beige filter cake was washed twice with 3 mL/g of cold water.
Then thelakenyasawhsivda ot Bred i of cold el E59e IMTBEYHE peatiesfion 894 PRRfE/Heptane.

Finally it was washed wiih-lakd8.a0 PR IEMPEIRIWE rME@Eﬁ@P%M&%MH“ #9RRRpmperature 3

mL/g Heptane. The solid was then dried under a stream of N2 for 2 days to provide E-4 as a light

beige poWEREs518 kg, T06% RIBILEEFYRSIdgE BRE AhERRId Peveraiaqnansy %&%ﬂ%‘@‘@@ié% purity.
Heavy metialfaralysisitevieaied! Q@Hepm pidpdnanerlRrdppabeldwel Datathe miduitd NMRBJEEDHiVHZ,
DMS0-d6);.12.65 (s, 1 H);,1SB8.85- d 4Hz. 1H 49-7.37 (m, 3 H
D S S AT TR SIS A SR b i p 77 (2
-2-methytprpemr@hwd Wlwﬁoﬁ?ﬂﬂmammmxhwnpytﬁmmhmmﬁ@d Threeddhutivoh. oV B-9H b&gr 4.46
mol) Wascﬁ?ﬁé@ﬁ{jtiﬁ aaneyslganand ﬂrwa'é%e@dfmk e&wnseawmasQAWEM% By,

mechanical stirrer and was solvent switched to DC L). D 11.45 molé is added and

then E-4 Epiiywasarsayse as el 1o tne éiﬂﬁ[ﬁg%%]utﬂﬁ fﬁﬁ‘@%&’ﬁﬁl@fﬁ%ﬁ@‘&d@? & with an ice
bath (12 &)som BRiSHSHT Bl ISP IO WRS-AdAae- AR 6. Siker %ﬁ%m&&)e&haeugbzmmmwfm nel
kee |ng eaction tem ture <21Co Once a ition as comp leted, the reaction became
10l R Qe TG DS P ARSTE AT T B R AL FHE Pk A e to
44C (sma]iee’&&)ﬂmmcmmr whiehegtrages, the telnperabs reijostigsewtoldeaieCladd. tnkintansthat
temperatyge for. 30, fin) The. }192‘9%“5‘%333 tﬂg%‘?o?‘ HY éﬁ? (A §Y5MIgL it ']R . the reaction

was not complete and T3P (1.1 L, 1.87 was ad ccelerate Conversion. The next day (42 h)

the reactistioasdesinébecsbians SYerPE ByardwrEs s BReov i aHied Bathe 6P EC 2estyobpiiter was

added 30{stowly for {ARdire} theokalh nraéex;gaﬁﬁétw@%mmssaﬁe%%@m feperalls/LIRderd.’ C. This
WO 2008/147518PCT/US2008/006563 mixture was stirred at room temperature for 30 minutes. Then

the Hiixtufe WA FARRTBRAIEE RS SO T B aIBF Ao ePed RIFBE FrEiskiafrsed with
an additiosigk@phnof WateK Anchd dssafdd TBE 5 Theday ersawgtd whitanrdheddrjahlessaspanveshedwith 20
L IN NaOH and then.10 L of IN NaOH , Einally, t nics werg,w twice with 10.L of brine 15%.
The 50rg§nlc ggtlgrﬁs qutgn"tl‘fglél\}ienﬁSL qgaéysxagtt% Q%%- are‘f;t}llﬁefi’.nsl’Ere%t"e}'fasvfh%ﬁre OW%% of Darco KB
(750q) foexkrz8d tilbereckRoni Bolierdceantaitdde ‘Wlthkm%b‘gi\&f W T B Ei(L Bskdiam 3% recovery).

To a visugliy cleamand Qaﬁafx%éﬁ&%qmeﬂ with snmsehaRieah stkem Athsimacayple, a reflux
condenser and a nltr?i%en inlet was ch arg ed the crude material from above (E;5 solution and all

solvéhts BEEEFovereTtiifeldd Lisivl 4ap eﬁﬂ@*ﬁ%@%ﬁ&%@%%&m%dioﬁewwﬁ%ﬁtéhed to
IPAC and@ﬁdmaﬂ;at@ﬂnmwa&@mmg {vBrH(abieut 4 mL/g of 1PAc). The reaction mixture was
warmed to 75 C (all soluble), cooled to room temperature slowly and seeded at 45 C with 18 g of E-5
(front run matenal obtalned from rexin 1PAc/heptane) stirred overnight (16 hr) at room temperature
Aherfrarcititiegaeamt a8 ehiR’ -4 he reaction mixture was aged for 1 hr before to be
cooled to 5 C and stlr d for 0 min. Th g1 ensio was hen transferred onto a filter pot and
rinsed with 1PAC/hep l’(ést‘ﬁ §rlﬁil7g'j“6 d(ﬁi/o PTBHY TSR lé?ﬂ%i PR L Rual beige
solidwasmhtbenisatigirsefioavtstnirogpls. fonie gen(ihiepodla conling fotihdves Peatigdwitdd:3 wi% of
solvents)(z162 kg 0foked wasTsRIated asEdiph) bEigesalitd 984cb81&Pi0=99 %5 YT rRe L 2081p % dr, Pd

P0EXAMBIE L o 2GR 360 OW é’%’ééw s ﬁgﬁ%ﬁ%ﬁwﬁe@% e
3-triazol- Zd_ﬁgen%ﬁﬁg Pﬁl@ p%aﬁd‘ﬁ% ox% ﬂg% ron Of(%’ %Bgtaﬁsiolutlon of
250 mg (gszﬁéﬁhoﬁ;mmmelggqn@f(mqmw)tbﬁ%ﬁé{ﬁa\*@@ HaFrdnamgondodinketys A-8
stariing fiemed-iamasasonoieizoitaei i8R meaeet 3dthimed) jetahydfox y-geapdhdrizairazole, and
0.47 mL G3A1mmal} EFiIRYIABIRE 1y Fle M JAME WaRe desired piperidine-alcohol. The mixture
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added 321 mg (1.67 mmol) EDC and the reaction was stirred for 4 h at 50C. The reaction was
partitioned between EtOAc and saturated agueous NaHCO3, washed with water, brine, dried over
MgSO4, and concentrated by rotary evaporation to provide F-2 as a gum Data for F-2: LC/MS: rt =
2.64 min; m/g. (Mgl b &4 74.1 found; 474.1 required. 10 Methyl POT/US2008/006563
3-1((2R,5R)-5-{[(5-fluoronyridin-2-ypoxylmethyll-2-methylpiperidin-I-yllcarbony11-4-
(211-1,2,3-triazol-2-yl)benzoate (F-3) Carbon monoxide was bubbled through a solution of 529 mg
(2.12 mmol) of F-2, 25 mg (0.11 mmol) palladium(ll) acetate, 46 mg (0.11 mmol)
|,3-bis(diphenylphosphino)- 15propane, and 0.62 mL (4.5 mmol) triethylamine in 15 mL of methanol
and 7.5 Mi2stpMS © 4 BYE fof 18 mmstitss v ThevresbibHsIPEs IR dirpra ced uRtel 3 Falfod i of carbon
monoxidevangigtdreetat 86 @ overnights Thearkactivimpasapagitenethiieiweéneil®An and saturated

agueous @@A@FQQ&@%@%&VMEM@% bingqdrieg-pyer MgpQdoangd eanceplralad.Bydotamme
on.

evaporati he residue. was,.purified olumn c tography.on silica gel Ac/hexanes) to
provide sz%\gea%v%a&?_rwﬁ?gg @gi%fsﬁé{%gr ‘ﬁ‘f‘g@ﬂ ¥ :C’:a' %8;0% %a(ﬁfgoﬁ%%a 4.1 found; 454.2
requited. BRTRRRES RyHe (5-EGorBp el 2-Prio Wi femmgnssonuas iipetfend the cake was
yl)carbonydskd=(2i 1E8; 320 8 ol Z4k6h €h 26 i wiiov¢Fe- 4t bdd) ObmigriGiRlammotie 8filpdbwad of 1:1:1
MeOH/THE/ 20, was7addgsh R Bnal-49 Sdomenp)) M, agupops sadivvbygyexide solution and the
mixture was stirred for three hours at 50C. The reaction was filtered, concentrated to remove organic
solvents, dilyted with Et an ed witl three times. Aqueous layers were acidified
with 1M HeE -Gt -.."_..: v‘”"' SC /e MgSO04. Following concentration by rotary

30 é@aporatién, the redidireatiisisaspadded ifCHi Zorkelk ansacinid-evinpehtrated recphavied F-4 as a

white solig; RatafQrFsdok i M!%ﬁ%ge%%wﬁﬁ edMstcb) w4402 feundifd 2 Teaquired. H1RMS
(ESI) m/z (M+H)¢ 440.1744, found; 440.1729, required. WO 2008/147,518P5C23&2U82008/006563

J3-11(2Re8H8 THE a0 v\ miiso Ko Sesanmitinyiesatiethg hitieseliftion Geddtnony? £50H1 2
34riazol-2+3/¢ phenyiimetioanal)(Ovd) 4 pe1iéd tig (0. IXemmotyfsialinaDomlwidbhikattg Wasadded
1.89 mL (3.78,5mmal),2M Jlithium aluminum hydrid lution, in, THE.an ixture was stirred for 3.5
hours whi %%”8%% qut)%h%v%%rﬁnt%n"réoemm é{qﬁl%%e‘?vaxtsuaf%?%%gemrlgaaét%n ?\i&@ et? l(j}\éE r?%ﬂ%gf\%%ﬁ”@ 1%‘%1’? water,
0.15 inl 1686 aijadous MaGik. JblutionterdestR ed iwate minditisa s ditleddd thiowyhrat padhol Belite.

Following, concepration: By FRlary, GuaRAEARoN. Jhe S dus o BYHIRLBY RS £ W Mhsed 2 x

chromatcgra hy (hexanes/EtOAc), concentrated, suspended in Et20/hexanes and concentrated

10again (der &8I at Rl QBB TDH a fsnd A orelas! ot LELodhRE s fiasdasdonse found;
426.2 requirasidd RMSo S ivieplivie br 430104 3(fosiel 1 B 136 PREIKIERS2%) of D-5 as a white

solid. The diastercoselectivity of the salt (measured on a free base sample afier salt break) was

20 40-50:1.

tert-butyl (2B 5B)-5-(hvdroxvmethyD)-2-methvipiperidine- | -carboxylate {(D-6)

A visually clean and dry 140 L extractor, equipped with glycol cooling coils,

nitrogen inlet, and thermocouple was charged 40 L of dichloromethane followed by D-5 (4.2

25  Kg). To this suspension was added triethyamine in one portion (4.8 L, no exotherm observed)
followed by Boc,O (2.66 kg added over 5 min, 4 °C exotherm observed). After 30 minutes, the
reaction mixture became homogeneous. An LUMS assay (after 3 hr) showed complete
consumption of the starting material. The reaction mixture was diluted with ammonium chloride
2 M (40 L) and the layers were separated. The organic layer was washed with half saturaied brine

30 (20 L) and the layers were separated. An HPLC assay of the crude reaction mixture indicated a
105 % AY {2.81 kg). This crude reaction mixture was dried over Nay504 (200 wt%), filtered

and transferred into a 100 L flask for the tosylation reaction.
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EXAMPLE H WO 2008/147518PCT/US2008/006563 2-
{{(3R,6R)-1-(5-Bromo-2-iodobenzoyl)-6-tnethylpiperidin-3-vlimethoxy -5-fluoropyridine (H-1)

To a solution of 350 mg (1.56 mmol) of A-7, 510 mg (1.56 mmol) 5-bromo-2- iodobenzoic acid, 255 mg
(1.87 mmol) én azabenzotriazole, and 0.65 mL (4.68 mmol) 5tri L of DMF
was added 4 %&9 %%tgmmol) EDC and the reaction was stirred for four% tég(urs wgéé%?ﬁte reaction
was partitioned between EtOAc and saturated aqueous NaHCO3, washed with water, brine, dried over
MgSO4, and concentrated by rotary evaporation to provide H-1 as a gum. Data for H-l: LC/MS: rt =
2.81 min; m/z (M + H) = 533.0 found; 533.0 required. 10 2- {4-Bromo-2-1a2R,5R)-5-
{1(5-fluoropyridin-2-yl)oxylmethyl -2- methy[plperldln Iyl)carbonyllphenyllp yrimidine (H-2) Toa

suspension. qf 230G ﬁl\?angeﬂtﬁ)y 2200 e 0 R MisiannyiRyriniding kid mg
(0.86 mmol) CsF an mmo

tetraklstn@rgﬁlylphosphlnepalladlum(O) and the reaction was heated in a microwave for 10 minutes at
130C. Ehe regctign wag ﬂatsygg@ﬁﬂébetwegnt@%&%&%ﬁ;@@&ﬂ@%@@gmgﬁrwa@hed .\;yitg )
water, brine, dried over and concentrate ion. The residue w rified by
Counin CRIEHER B BIMTRE o A LHESGARL) IOV R PR S JERb R UTE Hibor ri2
LC/MS: r{fm2! 6dionta vméaqmsmmd)m@@ﬁpmmm%mé@w% ilethold 3ol (@8n 5@?‘)€5-was
{1(5-fluoromridin 2 ethyl met n enzoaie (H-3)
Carbon mé?tox ewaso( ub Iegy roug a solu tmﬁ‘{pé%éogr%pgg%%&%ﬁ %&%@?ﬁ%%g (0.10
mmol) patt@@mnd(hyt@@ethteomwﬁfgi)(oﬁte mmm@%mweﬁweéﬁﬁm IHFPBEREEENE 0.57 mL

(4.1 mmal frigthylagine étltpt%%%H\@éhﬁmb@BQ%M:@ERM&@@@%@J@M}Ommt%ozthe

reaction was then placed under a balloon of carbon monoxide and stirred at 80 C f{ 5 hours. The
reaction \Wé%‘%"ﬁr‘t’fﬂf)ﬁéﬁsE?ét%@e‘é‘r‘f’@té)ﬂ:laﬁ}ét‘?ﬁtﬂﬁﬁ t7&ol Wt—tl%%% Pfég%ﬁ lép brine,
dried over MgS@4Aeaf1d egmmwwd@@wmmmmrgeﬁmb@rmu@,wae withified by column
chromatography. i Et0 ovi ite;sli

LC/MS: rt@ 3%83)3191 r@%ﬁﬁf{tﬁ’j [gg 23\? %Egé%’ rseaéjgé_%')s &T‘ﬁg Eég{ ltn%iﬁz:} R(}Q?%S 1544 found;
465.193F redpingdnic E@ﬂtﬂ@ﬁﬁﬂ%@@;@ﬁ@@f@ﬂwmiﬂiﬁ&xtmwéthwad was rinsed with MTBE

-2- methytgtﬁ’% 0l X%E@M% PaRyHngin2renznic aicidd-éks W9, (4.28 kg). Data for
2008/14 CT/US2008/006563 -
15 D-7: LRMS (M-Boc) = 284.0

teri-butyl (2R.5R)-5-{1(5-fluoropyridin-2-vhoxyvimethyl}-2-methvipiperidine-1 -carboxylate (D-
8)

A visually clean and dry 100 L 5-neck round-bottom flask equipped with a

20 mechanical stirrer, a thermocouple, a nitrogen inlet and a cooling bath was charged with D-7
(3.23 Kg, 1.0 eqg) and NMP (65 L, 20 mL/g). 5-Fluoro-2-hydroxypyridine (1.19 Kg, 1.25 eq) was
added, followed by the addition of the Cs;CO; (7.37 Kg, 2.7 eq). No exotherm was observed.
The mixture was warmed to 60 °C and aged at this temperature for a period of 26 hrs. HPLC
showed >99.9% conversion to the desired product. The mixture was cooled to 15 °C, the reaction

25 was quenched by the addition of water (65 L), added over 1hs to control the exotherm (15 °C o
28 °C). The piperidine-O-pyridine was extracted using MTBE (20 mL/g, 65 L). The organic layer
was washed 2 x 10 mL/g 10% LiCl (2 x 32 L), then 2 x 10 mL/g NaCl half saturated solution (2
¥ 32 L). The assay yield of D-8, measured on the MTBE layer, was 2.16 Kg, 79 %. Data for D-§:
HRMS (M+H)=325.1922

30
5-fluoro-2-{[(3R.6R)-6-methylpiperidin-3-ylimethoxy } pyridine (D-9)
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To 150 mg (0.32 mmol) H-3 in 5 mL each of MeOHrfHF/H20 was added 0.97 mL (0.97 mmol) 1M
agueous sodium hydroxide solution and the mixture was stirred for 30 min. at 50C. The reaction was
neutralized to pH = 7 with 1M HCI and washed three times with EtOAc. The organic layers were
washed withbgng, dried over MgSO4 and concentrated by rotary evaporation tghsavidesHA as an
off-white solid. Data for 14-4: LC/MS: rt = 1.91 min; m/z (M +1-0 = 451.2 found; 451.2 required. HRMS
(BSI) m/z (M+H) 451.1761 found; 451.1776 required. EXAMPLE  2-{
F3R,6R)-1-(2-Bromo-5-iodobenzovl)-6-methylpineridin-3-yllmethoxvl-5-fluoropyridine (I- WO
2008/147518PCT/11IS2008/006563 To a solution of 3 g (13.4 mmol) of A-7, 4.59 g (14.1 mmol)
2-bromo-5- iodobenzofe vieidll2 deag Fd. MasknetpinasdoitikyberrBeresai A Fﬁ;ﬂfﬁf’é HHEFS.6 mL
(40.1 mmad) tietbylaming Ri60IMLODDISIF vias adtied3 BAGIRB. Minrhef)EDEans the:rdaction was

tired fon RidBIGRR GNP RLAPPM mgﬁ{%%e@@%m%oq “@%ﬁﬁf&ﬂ'%ﬁ@fb%%@ﬁen@%% and
saturated aqueous W with water, bri rie an ed by
rotary evapSritioh™ @%é%%g 33& ﬁé?‘f’eéré S%%‘Il #roma apgr%is?r?j sifica %el f0 cfnexanes)
to pr@vudedﬁlmcaswgmmmw@@ 1eac@/NES: rﬂﬁww#@wﬁm@( th apyl2vBEDeg BRI 533.0
required.13@3:{{(3R, 6R) d-4{ArBremaGavisylven 20vh)rGrenptTHp iratidin- Mmmﬁcwﬂ@rﬂmﬁdbyridine
(I-Z)It i houlr:;s T@f@l&éﬁﬁ%@ﬁ'gﬂd%; gk@éc&!.( s%tﬂygﬁ’é)t%%lfgrl_@f]%%ge@ﬁlﬁmﬁ)a%ggé&bﬁﬁmg )
vinyltrifluorpbora in 0 mmo
PdClZ(d%ﬁﬁ’) ?ﬁcﬁ%ﬂ%@fgf §r§m(}a€ %%ngg« ﬁ%(rggénc (%Sfra inates es ea egq at 15four
hours. TH@?BM%TWW@@%WWémB@?W%FQ%AW fﬁ%ﬁ‘ffé?’i’i‘ﬁ%ﬁ%“ B@%@Eﬁ%c and
saturatechgeiiedtis INARE QS HiasHd withouateysbrines driedecovtrdVg SO 4pdnMé dfaéntrated by rotary

evaporatmemﬁsmg f Was ﬁv{tf@:iqu@w@ rRmateomR e sticageli(EPAstexanes) to

SBOVIde azyeaf? \%@ ¢ cut. tnaalfi?z,r gﬁezaql'u%c/)%ﬂs aycr was Q&&“meé{gtégﬂ Wit!jll)l Uf’%?l&f%@%&gﬁiﬁt GQUWed

4-BromoHPLQ 2R aRgsaltd 88K G sl R R 30 Busihhet S vsricah it ALPRIMR JedrB®hvilbenzaldeh
yde (1-3)Data for DF® aRBbBIatdMG4=225(9.7 mmol) of 1-2 and 5.7 g (26.6 mmol) sodium periodate in
50 md- of THF and 20 ml water was added 1.42ymlfkrLE mmol) of a 2.5% wt. % solution of 250smium
tetraoxide solution in tert-butanol and the reaction was stirred at room temperature for four hours. The
reaction was partitioned between EtOAc and satura d agueous NaHCOE% washed with water, brine,
dried over MgSO4, and concenj trated by rot B evap Jration to providedI-3'@s a gum. Data for 1-3:
LC/MS: rt = 2.38 mm; m/z (MA4H) = 435. oﬁuﬁﬂ required. 30%5@ 0-3-1((2R,5R)-5- [(5-f
uoropvridi n-2-yl)oxvirnethyl @ thyI(E)Hpqgan

PA(OAC), P(o-Tol)s

cl TEA, 2-MeTHF

t “ F’dCizdppf-DC

Na,COs, 2-MaTHF/HO [\/{
Me \ £-2 £3

T3P, DIPEA, DCM O\v
N™ F

O

I o) I G E4
NaOH
M

H,0/2-MeTHF

Methy! 2-iodo-3-methvlbenzoate (E-1)
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yl)carbonylinhenyl }methanol (1-4) To a solution of 3.94 g (9.1 mmol) of1-3 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
NH4C1 35s rtitioned between EtOAc and saturated aqueou ed with
water, - 52 %Vk\?grg%%% 1%7518MT/1 152008/006563 brine, dried over Mg?é%?iﬂ'%ndg cor?gsgntrated by
rotary evaporation to provide 1-4 as a gum. Data for 1-4: LC/MS: rt = 2.16 min; m/z (M + H) = 437.0
found; 437.1 required. 4-Bromo-3-11(2R,5R)-5- (5-fluoropyridin-2-yl)oxylmethy11-2-methylpiperidin-1-
yl)carborwlibenzyl acetate (1-5) To a solution of 3.87 g (8.9 mmol) of 1-4, 22 mg (0.)8 mmol) of
DMAP in 50 mL of pyritlivieuaidis deriet® b fiask @niprednvithof aeekieninghydrieetien theeastion was
stirred at se@ndempeiaissastorihintanisgies: Mengastio). wak padikened hebveen B 1GAS agd
saturatechaqusois NAHER 2aashRfk Wlhine!o AR AHeliRe Maedoand coneniialed by rotary
10 evaporatlon The residue Wa%g %I’I ied hy column chromatogr ip%}/ on ?I‘gggfg%gh(gzto c/hexanes) to
provide 1@%@‘%{ TBORAYSF 1° Wz‘%%sﬁffhwﬁ%}}ei*ig\% PB 479" " required.
3-1((2R, a'm)i@rmgsm@éﬁéﬂyﬁ?mn@mn@mmemhmwwﬁ%ﬁoﬁ\am:@g@%m@ﬁym&iSh)
Spyrimidifhé-wéaenzyhagedaiesthin hodasuapensim ofuil34mgHPRSIOMTheaiish w31 Qs d @84
mmol) 2- fghutylsianiylpySimidingm L0 m&iﬁ 3;?1'@?01&9&? @@de Qv(a(% Q@d@&'@@)« lﬁb%ﬁ gL of

reaction

32”5&2?@3%&gﬁwﬁvg%a%at%?ﬁ%ﬁé o S T o M o T e R LR E o

and satufheed @qﬁéau@mf@@@n@%ﬁédmwv&%} H‘Frﬁéﬂm@a Wéﬁ%&%‘@ﬂ@fﬁ’f?ﬂ@ééﬁ@%ﬁ‘t‘ﬁated by
rotary evapbratibhisTheresiduevwasapufified byctlirhr:chramatthsdbhy enssiicadeifERDAEThexanes)

to providedsQ asaug Wt AR IR RLofirk G Rafk e ed SR MZ LM +3dﬁ A bigUREh 479 & required.

25{ 3-f (( R p oxvl t vII 2 meth pi |n 1 0)carbonvl1-4-

pyrimidin= é"@?p])ﬁeny%; e‘%fjilé“r?é?“ %/{72 et %% LM & ﬁ{% O)Ltal G grere back-

MeO H/T%mwm@%@ﬁ%m ks czrgﬁ%iﬁw aasre@ag %@Hh}ﬁﬁ%ﬁ%&?@%@é@tﬁﬁb}%ﬁé the mixture
was stirrdd 461 thrime. hbhe 9 atroohaytemperatoiecEdao eastide Bvh $cceifickgtidtdd tooiefiidiemidanic
solvents anggthen,dfpartitioned between EtOAc and saturated aqueous NaHCO3, washed with water,
brine, dried over MgSO4, and concentrated by rotary evaporation. The residue was purified by column

chromataoqg }’[yson |I| 5 $I4( HC13 EtAi: &l /CHCl and Ilowm ol ~entration by rotary
evaporatiét dSiatesh LHYESHERM PAtE Gt provide 1-7 as a white

solid. Data for 1-7: LCWI@iuhanggEMLJ(rS Sz, AV 3|-7H)o® %?Adm&h@@muwe@!l%bﬂi@mﬁ&)

m/z (M+H) 43 (908U 43 6id 20T AU B herdconi® %%Q%ﬂ&c?&&??%%?@@&%@@?@%

The followm c%mpounds were prepared u5|n%4the foregoing methodology, but substituting the

app?8pridriay Bhtsatuked Teshuimined8tibettih max e Re BT BERE Was dBasEtamples.
The requigiig ﬁ"zafpﬁ&d@ﬁ&@%M%ﬁg@mmﬁﬁﬁlﬁ%é%@lﬁ%vﬂ?%sﬂ&eﬁ minutes) to the stirring

solution while maintaining the purge. The solution was further degassed for 10 minutes and fri-
o-tolylphosphine (0.325 kg, 1.069 mol) was added followed by palladiura (II) acetate (0.120 kg,
0.534 mol). This caused the reaction to turn black immediately with a slow exotherm from 11.5

25  °C o 30°C. At this point a delayed exotherm was observed and the reaction temperature
increased to 60 °C (over 45 minutes). The reaction temperature was increased to 77 °C and aged
for another 45 minutes. At this point, HPLC analysis of a reaction aliquot revealed complete
consumption of the starting material. The heat source was removed and an ice bath was placed
under the flask to cool the reaction over 1.5 hours. A 26w% ammonium chioride solution is

30 added very slowly to control gas evolution and exotherm (over 60 minutes) which caused a black
precipitated to form. The supernatant was transferred to the extractor which already contained

40L of water. The black slurry remaining was filtered on Solka Floc¢ and washed with MTBE
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5in the literature or readily synthesized by one skilled in the art of organic synthesis without undue
experimentation, Some final products were purified by flash chromatography (5i02; EtOAc/hexanes or
other appropriate solvent system) and were isolated as the free-base; alternately, some products were
purified by reygragihasg FIPLC (CH3CN/H20 containing 0.1% TFA as agpedifisisangsisolated as the
TFA salt, in which case the masses reported and found are 10for the free-base. Alternatively, fractions
containing the product could be basified with NaHCO3 and extracted with EtOAc, dried over Na2S04,
and concentrated to provide the free-base. Cpd Structure Name HRMS miz (M+H) 1-1 Me $ NN \-/

Me,NOOIiN
{~20L). The filtrate was loaded into the extractor. The layers were cut and assay of the organic

layers revealed E-2 (4.45 kg, 16.11 mol, 75 % vyield) in 81.6% purity and was used as is in the

following step.

5 Methyl S-methvl-2-pyrimidin~-Z2-vibenzoate (E-3)

A solution of E-2 (4.38 kg, 15.84 mol) from the previous reaction was charged in
a visually clean 100 L reacior equipped with a mechanical stirrer and a thermocouple. The
mixture was solvent switched o 2-MeTHF (35 L). This was followed by addition of 2-
chloropyrimidine (2.18 kg, 19.01 mol) (endothermic 19 to 14 °C) and sodium carbonate (5.04 kg,
10 47.5 mol). To this stirring suspension was added water (11.67 L) {exothermic 15-24°C). The
thick sharry was degassed with N, for 40 minutes after which PAdCly(dppf)-CH,Cl; adduct (0.518
kg, 0.634 mol) was added which causes the reaction to become black. The internal temperature
was set to 74 °C and aged for 16 h. An aliquot was taken for HPLC analysis and revealed near
complete consumption of the starting boronate (>97% conv.). The reaction was cooled to room
15 temperature, and 12 L of water and 24 L of MTBE were added while maintaining stirring for 10
minutes. This solution was filiered on Solka floc and transferred to a 100 L extractor. The flask
was further rinsed with 4L of both MTBE and water (x2) and then another 4 L of MTBE. The
layers were cut and the aqueous layers were back-extracted with 21.5 L, of MTBE. Assay of the
organic layers showed the biaryl ester (2.76 kg, 12.09 mol, 76 % yield). The organics were
20 reloaded into the extractor and 1.26kg of Darco KB-G was added and the mixture was stirred for
2 hours and then filtered over Solka floc. The filter cake was washed with 3x 1GL of MTBE.
Heavy metal analysis revealed 427-493ppm of Pd and 882-934ppm of Fe. Assay was 2.381kg of
E-3 (66% overall, 86% recovery from DARCO). Data for E-3: 'H NMR (500MHz, CDCl,
293K, TMS): 8.78 (d, I =4.87 Hz, 2 H); 7.97(d,J=793Hz, 1 H); 7.51 (s, 1 H); 7.39(d, J=
25  799Hz, I H);, 7.19(t, =488 Hz, 1 H); 3.75(s, 3H); 2.44 (s, 3 H).

5-Methyl-2-pyrimidin-2-vibenzoic acid (E-4)

A solution of E-3 from the previous step was charged to a visually ciean 100 L
flask through an in-line filter, concentrated and solvent switched to 2-MeTHF (~15L). To this
30 solution was added water (20 L) and then sodium hydroxide (10N) (2.60 L, 26.0 mol). After the
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...-—- 5-fluoro-2-({(3R,6R)-6-methyl1-[5-methyl-2-(1,3-thiazol-2- yObenzoyl]piperidin-3-
yl}methoxy)pyridine 426.166 found, 426.1646 required. 1-2Me ,N,NN//ON ,,_-F

WO 2008/147518 PCT/USZ008/006563

addition the reaction turned red and the heat source was set to 72°C. The mﬁxturc was aged at
this temperature for 1.5 hours after which complete conversion was observed by HPLC analysis.
The reaction was cooled and transferred to a 50 L extractor. The flask was rinsed with 4 L of
water and 10 L of MTBE which was added to the stirming mixture in the extractor. The layers
5  were cut, and the aqueous phase was washed twice with 10 L of MTBE. The agueous layer was

then re-introduced into the reactor (100 L) through an in-line filter for the acidification. 2.3L of
12 N HCI was added slowly to the cold mixture which causes an exotherm from 7 to 10°C. This
caused a beige precipitate to form (pH = ). This precipifate was filtered. The beige filter cake
was washed twice with 3 mL/g of cold water. Then the cake was washed with 3 mL/g of cold

16 15% MTBE/Heptane and 15% PhMe/Heptane. Finally it was washed with 1.5 mL/g of room
temperature MTBE and twice with room temperature 3 mL/g Heptane. The solid was then dried
under a stream of N, for 2 days to provide E-4 as a light beige powder (2.15 kg, 10.04 mol, 97 %
yield). HPLC analysis reveals the product to be 99.2% purity. Heavy metal analysis revealed
264ppm of Pd and 19.7ppm of Fe. Data for E-4: 'H NMR (500 MHz, DMSO-dg): 12.65 (s, 1 H};

15 8.85-882(m,2H); 7.78(dd,J=7.89,2.34 Hz, | H); 7.49-7.37 (m, 3 H); 2.40 (s, 3 H).

2-{2-[((2R.5R)-5-{[(5-Fluorgpyridin-2-yDoxylmethyl}-2-methylpiperidin-1-yDcarbonyl}-4-
methviphenyl}pyrimidine (E-35)
The solution of D-9 (1 kg, 4.46 mol) was charged in a visually clean and dry 50 L
20 flask equipped with a thermocouple and mechanical stirrer and was solvent switched to DCM
(11.00L). DIPEA (2 L, 11.45 mol) is added and then E-4 (1.22 kg, 5.67 mol) was added to this
stirring solution. This solution was cooled with an ice bath (12 C). To this stirring solution was

added T3P (7.87 L, 13.38 mol) through an addition funnel keeping the reaction temperature <21

°C over 1h. Once addition was completed, the reaction became yellow and heterogenous, To
25 facilitate stirming 2L of DCM were added. The reaction was heated to 44 °C (small exotherm at
42°C, which causes the temperature to rise to 46.7 °C and maintain that temperature for 30 min).
The reaction was aged at this temperature overnight. After 17 h the reaction was not complete
and T3P (1.1 L, 1.870 mol) was added to accelerate conversion. The next day (42 h) the reaction
was deemed complete by HPLC and was cooled in an ice bath to 4 °C. 20 L of water was added
30 (slowly for the first 1.5 L then pretty fast.) keeping the reaction temperature under 17 °C. This
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F 24{(3R,6R)-6-methy1-115- methyl-2-(2H-1,2,3-triazol-2- yl)benzoylipiperidin-3- yl}methoxy)-5-
(trifluoromethyl)pyridine 460.1955 found, 460.1955 required. 3Mel1l1l ,N,NaNO N"'-,. ...--

20

WO 2008/147518 PCT/US2088/006563

mixture was stirred at room temperature for 30 minutes. Then the mixture was transferred into a
50 L extractor charged with 20 L of MTBE. The flask was rinsed with an additional 2 I of water
and 4 L of MTBE. The layers were cut and the organics are washed with 20 L IN NaOH and
then 10 L of IN NaOH. Finally, the organics were washed twice with 10 L of brine 15%. The
organic fractions {quantitative HPLC assay af 1.65 kg) are then treated with ~50w% of Darco KB
(750g) for 1.75 h, filtered on Solka floc aﬁd rinsed with 10 mL/g of MTBE (1.559 kg, 94.5%
recovery). To a visually clean and dry 50 L. RBF equipped with a mechanical stirrer, a
thermocouple, a reflux condenser and a nitrogen inlet was charged the crude material from above
(E-5 solution and all solvents used were filtered using a Ipm in-line filter). The reaction mixiure
was solvent switched to IPAc and the final volume was adjusted to 7.5 L {about 4 mL/g of IPAc).
The reaction mixture was warmed to 75 °C (all soluble), cooled to room temperature slowly and
seeded at 45 °C with 18 g of E-5 (front run material, obtained from rex in IPAc/heptane) stirred
overnight (16 hr) at room temperature then heptane was added (6 ml/g) over 60 min. The
reaction mixture was aged for 1 hr before to be cooled to 5 °C and stirred for 30 min. The
suspension was then transferred onto a filter pot and rinsed with IPAC/heptane (2 x 3mL/g of
cold 15% IPAc) and heptane (5 mL/g). The residual beige solid was dried under a flow of
nitrogen for 18 hr (the product was found to be dry with < 0.3 wt% of solvents). 1.2 kg of E-5
was isolated as a light beige solid (99.4 LCAP, > 99.5 % ee, > §9.5 % 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

| S
O Nz
EDC, HOAL TEA N™ N F-2 F
DMF -
CO, Pd(OAc),, DPPP,
qoH _NaOH, THF, 02

TEA, DMSO, MeOH
O\/ MeOH Hzo O\/
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2-({(3R,6R)-6-methy1-1-[5- methyl-2-(2H-1,2,3-triazol-2- yObenzoyl]piperidin-3- yl}methoxy)pyridine
392.2095 found, 392.2081 required. WO 2008/147518PCT/US2008/006563

WO 2008/147518 PCT/US2048/006563

2-{{(3R, 6R}-1-[5-Bromo-2-{2H-1, 2, I-triazol-2-vhibenzoyll-6-methvipipendin-3-v Y methoxy)-

S-fluoropvriding (F-2)
To a solution of 250 mg (1.12 mmol) of A-7, 299 mg (1.12 mmol) F-1 (prepared

in an analogous manner as A-8 starting from 5-bromo-2-iodobenzoic acid), 182 mg (1.34 mmol)

5  1-hydroxy-7-azabenzotriazole, and 0.47 mL (3.34 mmol) triethylamine in 3 mL of DMF was
added 321 mg (1.67 mmol) EDC and the reaction was stirred for 4 h at 50°C. The reaction was
partitioned between EtOAc and saturated aqueous NaHCO;3, washed with water, brine, dried over
MgS0Qy4, and concentrated by rotary evaporation to provide F-2 as a gum. Data for F-2: LC/MS:
vt = 2.64 min; m/z (M + H) = 474.1 found; 474.1 required.

Methyl 3-[({2R.5R)-5-{{(5-Tluoropvridin-2-voxvImethvi } -2-methylpiperidin- }_-vhcarbonvﬂ-/-@m
(2H-1.2 3-triazol-2-yDbenzeate {F-3)
Carbon monoxide was bubbled through a solution of 529 mg (1.12 mmotl) of F-2,

25 mg (0.11 mmol) palladiom(1I} acetate, 46 mg (0.11 mmol) 1,3-bis(diphenylphosphino)-

15  propane, and 0.62 mL (4.5 mmol) triethylamine in 15 mL of methanol and 7.5 m! of DMSO at
80 °C for 10 minutes. The reaction was then placed under a balloon of carbon monoxide and
stirred at 80 °C overnight. The reaction was partitioned between EtOAc and saturated aquecus
NaHCO;, washed with water, brine, dried over MgSQy, and concentrated by rotary evaporation.
The residue was purified by column chromaiography on silica gel (EtOAc/hexanes) to provide E-

20 3 as an off-white solid. Data for F-3: LC/MS: rt = 2.30; m/z (M + H) = 454.1 found; 454.2
required.

3-[((2R.5R)-5-{[(5-Fluoropvridin-2-vloxy]methyl} -2-methylpiperidin-1 -yl)carbonyl}-4-(2 H-
1,2 3-triazol-2-yDbenzoic acid (F-4}

25 To 95 mg (0.21 mmol) F-3 in 15 mL of 1:1:1 MeOH/THF/H,O 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 solvenis, diluted with
EtCAc and washed with 1M NaOH three times. Aqueous layers were acidified with 1M HC],
washed three times with DCM and dried over MgS04. Following concentration by rotary

30  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 (ESD m/z (M+H): 440.1744, found; 440.1729, required.

EXAMPLEG
.48 -



WO 2008/147518 PCT/US2008/006563 Me 5-fluoro-2-({(3R,6R)-6-methyl1-1(4-methyl biphenyl-2-
yl)carbonyl)piperidin-3- yl I methoxy)pyrid ine 5-chloro-2-({(3R,6R)-6-
methy1-145-methyl-2-(2H1,2,3-triazol-2- yObenzoy1]piperidin-3- yl}methoxy)pyridine Me
S-fluoro-4-meghyl2-({(312,6R)- 6-methy1-1-15-methy1-2-(2H1,2,3-triazol; Tlﬁggw,ggyplpendm -3-
yl}methoxy)pyridine 2-methyl-6-({(3R,6R)-6- methy1-1-[5-methyl-2-(2H1,2,3-triazol-2-
yl)benzoyl]piperidin-3- yl}methoxy)pyridine 5-methyl-2-({(3R,6R)-6-
methyl-115-methyl-2-(2H1,2,3-triazol-2- yObenzoyl]piperidin-3- yllmethoxy)pyridine
5-fluoro-2-{{(3R,6R)-6-methy1- 1-(5-methyl-2-pyridin-2- ylbenzoyDpiperidin-3- ylimethoxy}pyridine
WO 2008/147518 HO

[3-[((2R 3 R)-5-4[(5-Fluoropyridin-2-yDoxyvimethyl -2 -methylpiperidin-1-yDearbonyl]-4-(2.H-
1,2.3-triazol-2-vhphenyljmethanol (G-1)
To 175 mg {0.39 mmol) F-3 in 20 mL of THF at 0 °C was added 1.8% mL (3.78
5 mmol) 2M lithium aluminum hydride solution in THF and the mixture was stirred for 3.5 hours

while allowing to warm to room temperature. The reaction was quenched with 0.15 ml water,
0.15 mi 15% agueous NaOH solution and (.45 m! water and then filtered through a pad of Celite.
Following concentration by rotary evaporation, the residue was purified by flash column
chromatography (hexanes/EtOAc), concentrated, suspended in Et;O/hexanes and concentrated

10 again to provide G-1 as a white solid. Data for G-1: LC/MS: rt = 2.00 min; m/z (M + H) = 426.2
found; 426.2 required. HRMS (ESI) m/z (M+H) 426.1943 found; 426.1936 required.

EXAMPILEH

’;;Cg,o@ s Q@

F EDC, HOAL TEA

D

(\J\SnBua O\v CO, Pd(OAc),, DPPP,
Tetrakls CsF TEA, DMSO, MeOH -
Cul, DMF
CO,CH, cozH
r\Q\,O ~ NaOH, THF, ?YO\/
N N2 Me@ﬂ,mzo

15 K) H-3
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PCT/US2008/006563 5-fluoro-2- {{(3R,6R)-6-methyl- 1-(5-methyl-2-pyridin-3- ylbenzoyDpiperidin-3-
ylimethoxy}pyridine Me 5-fluoro-2-({(3R,6R)-112-(5- fluoropyridin-2-y1)-5- methylbenzoy1]-6-
methylpiperidin-3- yl }methoxy)pyridine Cl 2-{4-chloro-2-[((2R,5R)-5- {[(5-fluoropyridin-2-
ypoxylmethyll-2smethypiperidin-1- yDearbonyl]phenyllpyrimidine 2-{4-fluqronZs(idRea)-5-
{[(5-fluoropyridin-2- yl)oxy]methy1}-2- methylpiperidin-1- yl)carbonyl]phenyl}pyrimidine Me
5-fluoro-2-({(3R,6R)-6-methyl145-methy1-2-(1,3-thiazol-4- yObenzoyl]piperidi n-3- yl methoxy)pyridine

15

20

25

36

35

23R 6RY-1-(5-Bromo-2-iodobenzoyD-6-methvipiperidin-3-ylimethoxy}-5-fluoropyridine
(H-1)

To a solution of 350 mg (1.56 mmol) of A-7, 510 mg (1.56 mmol) 5-bromo-2-
iodobenzoic acid, 255 mg (1.87 mmol) 1-hydroxy-7-azabenzotriazole, and .65 mL (4.68 mmol)
triethylamine in 5 mL of DMF was added 449 mg (2.34 mmol) EDC and the reaction was stirred
for four hours at 50°C. The reaction was partitioned between EtQOAc and saturated agueous
NaBCO0,, washed with water, brine, dried over MgS0,, and concentrated by rotary evaporation
to provide H-1 as a gum. Data for H-1: LC/MS: rt = 2.81 min; m/z (M + H) = 533.0 found;
533.0 required.

2-{4.-Bromo-2-[({2R,5 R)-5-{1{(5-fluoropyridin-2-yhoxylmethvl} -2 -methyipiperidin-1 -
vhcarbonyllphenyl}pyrimidine (FH-2)

To a suspension of 230 mg (0.43 mmol) of H-1, 207 mg (0.56 mmel) 2-
tributylstannylpyrimidine, 131 mg (0.86 mmol) CsF and 8 mg (0.04 mmol) Cul in 3 mL of DMF
was added 50 mg (0.04 mmol) tetrakistriphenylphosphinepalladium(0) and the reaction was
heated in a microwave for 10 minutes at 130°C. The reaction was partitioned between EtOAc

and saturated aqueous NaHCO;, washed with water, brine, dried over MgSQy, and concentrated
by rotary evaporation. The residue was purified by column chromatography on silica gel
{EtQAc/hexanes) to provide H-2 as a yellow gum. Data for H-2: LC/MS: rt = 2.61 min; m/z (M
+ H) = 485.1 found; 485.1 required.

Methvl 3-[{((2R 5R)-5-{[(5-fluoropyridin-2-yDoxy]methvl }-2-methylpiperidin- 1 -yhecarbonyl}-4-
pyrimidin-2-vibenzoate (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(I]) 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 mi 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 howrs. The reaction was partitioned between EtOAc and saturated aqueous
NaHCO;, washed with water, brine, dried over Mg8Qy, 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.J((2 R 5R)-5-{[(5-fluoropyridin-2-vDoxvimethyi}-2-methvlpiperidin- 1 -yl)carbonyi}-4-
nyrimidin-Z-vibenzoic acid (H-4)

-50-



Me 5-fluoro-2-({(3R,6R)-6-methy1- 1-45-methyl-2-(1H-pyrazol-4- yObenzoyl]piperidin-3-
yl}methoxy)pyridine WO 2008/147518PCT/US2008/006563 WO 2008/147518PCT/US2008/006563
1-28 M,, 0N N ----. 2-{2-R(2R,5R)-5-{[(5- fluoropyridin-2- yeoxy]methyl)-2- methylpiperidin-1-
yOcarbonyllghgnyhpyssgline 7 407.1879 found, 407.1878 required. PCT/US2008/006563

To 150 mg (0.32 mmol) H-3 in 5 mL each of MeOH/THF/H,0O was added 0.97
mL (0.97 mmol) 1M agueous sedium hydroxide solution and the mixture was stirred for 30 min.

at 50°C. The reaction was neutralized to pH = 7 with 1M HC! and washed three times with
EtOAc. The organic layers were washed with brine, dried over MgSO4 and concentrated by

5  rotary evaporation to provide M as an off-white solid. Data for H-4: LC/MS: 1t = 1.91 min; m/z
(M + H) = 451.2 found; 451.2 required. HRMS (ESI) m/z (M+H) 451.1761 found; 451.1776

required.
EXAMPLET
o, <
o< Br
"L O O\,
A7 S~ Vo
i 2 EDC HOBL, TEA
Lﬁ’ £ DMF
B’ K«
' 0s0Q,, NalO,
— — e —
PACh{dppf) : THEF, Hy0O
KoCOs, DMF
Q H
|
B O 3
r 4 NN
X
Ac20, DMAP SnBu,
B ——— i
pyridine Tetrakis, CsF
Cul, DMF

O\v NaOH, THE

MeOH H.0

10

2-{1{(3R.6R}-1-(2-Bromo-5-iodobenzovl}-6-methvipiperidin-3-yvllmethoxv}-5-fluoropyridine (I~
b
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1-29 is oNw ni- M,, 0 Me 3-methy1-2-({(3R,6R)-6- methyl-1-[2-(3-methyl-1,2,4- ozadiazol-5-
yl)benzoylipiperidin-3- yl}methozy)pyridine 407.2068 found, 407.2078 required.

19

15

20

25

30

35

WO 2008/147518 PCTAISZ008/C06563

To a solution of 3 g (13.4 mmol) of A-7, 4.59 g (14.1 mmol) 2-bromo-5-
iodobenzoic acid, 2.46 g (16.1 mmol) 1-hydroxybenzoiriazole monohydrate, and 5.6 mL (40.1
mmol) triethylamine in 60 mL of DMF was added 3.85 g (20.1 mumol) EDC and the reaction was
stirred for eighteen hours at room femperature. The reaction was partitioned between EtOAc and
saturated aqueous NaHCO3, washed with water, brine, dried over MgSQy, and concentrated by
rotary evaporation. The residue was purified by column chromatography on silica gel
(EtOAc/hexanes) to provide I-1 as a gum. Data for [-1: LO/MS: vt = 2.75 min; m/z (M +H) =
532.9 found; 533.0 required.

2- (AR 6831 2 -Bromo-5-vinvibenzov)-6-methylpiperidin-3-vIimethoxv -5-fluoropyridine
1-2

To a suspension of 6.85 g (12.9 mmol) of I-1, 2.24 g (16.7 mmol) potassium
vinyltrifluoroborate, and 5.33 g (38.5 mmol) K;CO; in 35 mL of DMF was added 940 mg (1.3
mmol) PACIy(dppf) and the reaction was purged with argon for 5 minutes then heated at 85°C for
four hours. The reaction was stirred at room temperature for 3 days then partitioned between
EtOAc and saturated agqueous NaHCO;, washed with water, brine, dried over MgS0,, and
concentrated by rotary evaporation. The residue was purified by column chromatography on
silica gel (BtOAc/hexanes) to provide [-2 as a gum. Data for [-2: LC/MS: rt = 2.80 min; m/z (M
+ H) = 433.0 found; 433.1 required.

4-Bromo-3-[{(2R 5”)-5-{{(5-fluoropyridin-2-vDoxylmethyl }-2-methylpiperidin-i -
vi)carbonyljbenzaldehyde (I-3)

To a solution of 4.2 g (9.7 mmol} of I-2 and 5.7 g (26.6 mmol) sodium periodate
in 50 mL of THF and 20 ml water was added 1.42 ml (0.11 mmol) of a 2.5% wt. % solution of
osmium tetraoxide solution in tert-butanol and the reaction was stirred at room iemperature for
four hours. The reaction was partitioned between EtOAc and saturated aqueous NaHCOs,

washed with water, brine, dried over MgSQy, and concentrated by rotary evaporation fo provide
1-3 as a gum. Data for [-3: LC/MS: rt = 2.38 min; m/z (M + H) = 435.0 found; 435.1 required.

{4-Bromo-3-[((ZR.5R)}-5-{[(5-fluoropyridin-2-vDoxy]methvl}-2-methyipiperidin-1-
yhcarbonvilphenylimethanol (1-4)
To a solution of 3.94 g (9.1 mmol) of -3 in 50 mL of THF was added 5.4 m]
{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 NaHCO;, washed with water,
-52 -




Me

1-30 N 10\ --/is2-(2-{[(2R,5R)-2-methy1-5- (116-(1,3-oxazol-2-yl)pyridin-

2-ygoxy}methyDpiperidin-1- yllearbonyl}phenyOpyrimidine 456.2026 found, 456.2030 required.
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WO 2008/147518 PCTUS2008/006563

brine, dried over MgSO,, and concenirated by rotary evaporation to provide I-4 as a gum. Data
for 1-4: LC/MS: it = 2.16 min; m/z (M + H) = 437.0 found; 437.1 required.

4-Bromo-3-[((2R.5R)-5-{{( S-ﬂuoronwidin=,’2-vl)oxvime)thvi }-Z-methvipiperidin-1-
yhicarbonyi]benzyvl acetate (1-5)

To a solution of 3.87 g (8.9 mmol) of -4, 22 mg (0.18 mmol) of DMAP in 50 mL
of pyridine was added 1.67 ml (17.7 mmol)} of acetic anhydride and the reaction was stirred at

room temperature for thirty minutes. The reaction was partitioned between EtOAc and saturated
aqueous NaHCO;, washed with water, brine, dried over MgSQ;, and concentrated by rotary
evaporation. The residue was purified by column chromatography on silica gel (EtOAc/hexanes)
to provide I-5 as a gum. Data for [-5: LC/MS: rt = 2.55 min; m/z (M + H) = 479.0 found; 479.1

required.

3-1(2R. 5R)-5-{[(5-Fluoropyridin-2-yljoxylmethyl}-2-methvipiperidin-1 -ylcarbonyi]-4-
pyrimidin-2-yibenzyl acetate (1-6)

To a suspension of 134 mg (0.28 mmol) of I-3, 310 mg (0.84 mmol) 2-
tributylstannylpyrimidine, 170 mg (1.12 mmol) CsF and 16 mg (0.08 mmol) Cul in 3 mL of
DMF was added 32 mg (0.03 mmol) tetrakistriphenylphenyiphosphinepatladium(0) and the
reaction was heated in a microwave at 150°C for 25 minutes. The reaction was partitioned
between EtOAc and saturated aqueous NaHCO3, washed with water, brine, dried over MgSOs,,

and concentraied by rotary evaporation. The residue was purified by column chromatography on
silica gel (EtOAc/hexanes) to provide I-6 as a gum. Data for [-6: LC/MS: rt = 2.26 min; m/z (M
+ H) = 479.1 found; 479.2 required.

{3-[{2R.5R)-5-{[(5-Fluoropyridin-2-yDoxvlmethvi}-2-methylpiperidin- 1 -vDearbonyl]-4-
pyrimidin-2-yviphenviimethanol (I-7)

To 830 mg {1.74 mmol) 16 in 5 L each of MeOH/THF/H,0 was added 5.2 mL
(5.2 mmol} 1M aqueous sodium hydroxide solution and the mixture was stirred for three hours at

room temperature. The reaction was concentrated to remove organic solvernts and then
partitioned between EtQAc and saturated aqueous NaHCQO,, washed with water, brine, dried over
MgSO;, and concenirated by rotary evaporation, The residue was purified by column
chromatography on silica gel (CHCl3:EtOAc:MeOH/ CHCI;) and following concentration by
rotary evaporation, the residue was suspended in Et;0Q/hexanes and concentrated to provide [-7 as
a white solid. Data for [-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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1-31 N ----40 ---.,_.,,-- "N O N - I N / isopropylpyridin-2- ypoxylmethy11-2- methylpiperidin-1-
ypearbonyllphenyl}pyrimidine 431.2435 found, 431.2442 required.

WO 2008/147518 PCE/US2068/006563

The following compounds were prepared using the foregoing methodology, but
substituting the appropriately substifuted reagent, as described in the foregoing Reaction
Schemes and Examples. The requisite starting materials were commercially available, described

5  in the literature or readily synthesized by one skilled in the art of organic synthesis without undue
experimentation, Some final products were purified by flash chromatography (8107,
EtOAc/hexanes or other appropriate solvent system) and were isolated as the free-base;
alternately, some products were purified by reverse phase HPLC (CH3CN/H20 containing 0.1%
TFA as a modifier) and isolated as the TFA salt, in which case the masses reporied and found are

10 for the free-base. Alternatively, fractions containing the product could be basified with NaHCO;
and extracted with EtQOAc, dried over NaySQO4, and concentrated 1o provide the free-base.

Cnd Structure Name ‘ HRMS m/z (M+H)

Ne y 5-fluoro-2-({(3R,6R)-6-methyl-
[=¥8
, CL\/ 1-[5-methyl-2-(1,3-thiazol-2- 426.166 found,
'__ N © yhbenzoyl]piperidin-3- 426.1646 required.
0

2
|
Ny \QF yl}methoxy)pyridine

park

i
b

\—/ |
Me
“, 2-({(3R.6R)-6-methyl-1-[5-
Q/O “ methyl-2-(2H-1,2,3-triazol-2- 460.1955 found,
N O ?\‘Q\KF yl)benzoyl]piperidin-3- 460.1955 required.
NuN F | ylimethoxy)-5-

F
(trifluoromethyl)pyridine

yhbenzoyl]piperidin-3- 392.2081 required.

Me
o~ Men, 2-({(3R.6R)-6-methyl-1-{5-
AN | O~ | methyl-2-(2H-1,2 3-triazol-2- | 3922095 found,
- |
N N

vl} methoxy)pyridine
A\
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1-32 0" 0 N/c NH2 Me --, N/ 4-{2-[((2R,5R)-2-methyl-5- ([(3-methylpyridin-2-
yl)oxygmethyl)piperidin-1- yl)carbonyllpheny1)-1,3- thiazol-2-amine 423.1842 found, 423.1849
required. 1-33 oN

WO 2008/147518 PCTAUS2008/086563

O Me"-OW 5-fluoro-2-( {(3R,6R)-6-methyl-

SN e S $-[2-(2H-1,2,3-triazol-2- 196.1831 found,
N'N“N o) N . ylibenzoyli]piperidin-3- 396.1831 required.
L/ yl}methoxy)pyridine
M

lN Me,, 5-fluoro-2-{{(3R,6R)-6-methyl-
1-[(2-methyl-5-phenyl-1,3-
N &/o ~ th_[( ‘:‘é vimpHERY 426.164 found,
iazol-4-

426.1646 ired,
= ) © N F | yhearbonyllpiperidin-3- requre
N vl}methoxypyridine
Me\N Ve, 5-fluoro-2-({(3R,6R)-6-methyl-

~N
1-[(1-methyl-4-phenyl-1F-
N O I e LA 409.2051 found,
| pyrazol-3- i
409.2035 d.
© N e yhcarbonyljpiperidin-3- Feaue
yl}methoxy)pyridine
Me
Me,, m 5-fluoro-2-({(3R,6R)-6-methyl-
. NeA O I—[5—methyl-2-(1,3y—oxazoi-2~ 410.1875 found,
i r\! P yYbenzoyl]piperidin-3- 410.1875 required.
Q"N F | yl}methoxy)pyridine
F
Me,, 5-fluoro-2~({(3R,6R)-1-[5-
&/o fluoro-2-(2H-1,2,3-triazol-2- 414.1747 found,
R
. \@ yl)benzoyl]-6-methylpiperidin- | 414.1736 required.
N@N F | 3-yl}methoxy)pyridine
e y 2-({(3R,6R)-1-[5-chloro-2-
e/,
Ov (2H-1,2,3-triazol-2- 430.1442 found
: und,
0 N 0 S yi}benzoyl]-6-methylpiperidin- © .
| 430.1441 required.
N,N\N o N~ | 3-ylimethoxy)-5-
v/ fluoropyridine
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\ 4iF N ,---F 5-fluoro-2-({(3R,6R)-1-[2- fluoro-6-(2H-1,2,3-triazol-2- yObenzoy1]-6-methylpiperidin-
3-ylimethoxy)pyridine 414.1738 found, 414.1736 required. WO 2008/147518PCT/US2008/006563
1-34 Me,,. oN ---N I N ON

WO 2008/147518 PCT/US2008/806563

5-fluoro-2-({{3R.6R)~6-methyl-
110 t-[(4-methyibiphenyl-2- 419.2127 found,
T yhcarbonyl]piperidin-3- 419.2129 required.
yl}methoxy)pyridine
5-chloro-2-({(3R,6R)-6-
methyi-1-{5-methyl-2-(2H- 4261707 found
Ll " {23 triazol-2- 426.1691 required
wy O Moo g | yDbenzoyllpiperidin-3- '
g yl}methoxy)pyridine
e 5-fluoro-4-methyl-2-({(3R,6R)-
O\/ 6-methyl-1-[5-methyl-2-(25-
112 N O M | 123 tiazol2- 422?25 fou,nd;l
ey © NN, | yDbenzoyl]piperidin-3- SR required.
- yi}methoxy)pyridine
e Me, 2-methyl-6-({(3R,6R)-6-
O\/ methyl-1-[S-methyl-2-(2F-
1-13 N © | =y | 1,2,3-triazol-2- 4062241 fou.nd,
’N‘N o} No~ | yDbenzoyl]piperidin-3- #06.2238 required.
N/ ve | ylimethoxy)pyridine
Me
Me, 5-methyl-2-({{3R,6R)-6-
"O\“O N methyl-1-[5-methyl-2-24- 406.2241 found,
AR N | 123uazol2- 406.2238 required.
NUN Me | yI\benzoyl]piperidin-3- .
yl}ymethoxy)pyridine
Me
Me... 5-fluoro-2-{[(3R,6R)-6-methyl-
1 Q\,O ’ S 1~(5-methyl:-2»py1:idin—2-= 420.2082 found,
1-10 g 4 No 2 i ylbcnzoyl)plperid%n~3- 420.2082 required.
I ylimethoxy }pyridine
\ ]
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2-{3-fluoro-2-[((2R,5R)-5- {[(5-fluoropyridin-2- ypoxy]methyll 2 m ethylpiperidin-1-
yl)carbonyliphenyl}pyrimidine 425.1786 found, 425,1784 requwe_d.. _ _1-35 MN N.N N e
5-fluoro-2-({(3R,6R)-6-methyl142-(1H-1,2,4-triazol-5- yl)benzoylipiperidin-3- yl}methoxy)pyridine

396.1833 foynd , 3364330 required. PCT/US2008/006563

5-fluoro-2- {I(3R,6R)-6-methyi-
o 442 1875 found,
1«(5-methyl-2-pyridin-3- .

1-16 LT 4421901 required.
ylbenzoylpiperidin-3- (M + Na)
yljmethoxy) pyridine ?
5-fluoro-2-({{3R,6R)-1-[2-(5-
fluoropyridin-2.y1}-5-

voropyricin-2-yl 438.1966 found,
1-17 methylbenzoyl]-6- .
. 438.1988 required.
methylpiperidin-3-
yl}methoxy)pyridine
2-{4-chloro-2-[((2R,5R)-5-
5-fluoropyridin-2-
{[(5-fluoropyridin 441.1496 found,
1-18 vhoxylmethyl}-2- .
T 441.1488 required.
methylpiperidin-1-
ylearbonyl]phenyli} pyrimidine
2-{4-fluoro-2-[({2R,5R)-5-
5-flu idin-2-
tL(5>-fluoropyridin 425.1786 found,
1-19 vloxylmethyl}-2- .
o 425.1784 required.
methylpiperidin-1-
yhcarbonyljphenyl} pyrimidine
S-fluoro-2-({(3R,6R)-6-methyl-

1-20 I-[5-methyl-2-(1,3-thiazol-4- 426.1623 found,
yhbenzoyl]piperidin-3- 426.1646 required.
ylymethoxy)pyridine
5~fluoro-2-({(3R,6R)-6-methyl-

1921 [-[5-methyl-2-(1 H-pyrazol-4- 409.2013 found,
yhbenzoyl]piperidin-3- 409.2034 required.
ylymethoxy)pyridine
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1-36 Me,, ,N,0 NN \\# 40 N CI 3-chloro-2-({(3R,6R)-6- methyl-112-(2H-1,2,3-triazol-
2-yl)benzoyl]piperidin-3- yl}methoxy)pyridine 412.1516 found, 412.1535 required.

WO 2008/147518

PCTE/USI008/006563

5-fluoro-2-{{(3R,6R)-6-methyl-
1-{5-methyl-2-(2H-tetrazol-2-
yhbenzoyllpiperidin-3-

411.1917 found,
411.1939 required.

methylpiperidin-1-
yhcarbonyl]-1 H-indole

F yl}methoxy)pyridine
5-fluoro-2-({(3R,6R)-6-methyl-
1-[5-methyl-2-(1 H-pyrazol-1- 409.2020 found,
yhbenzoylipiperidin-3- 409.2034 required.
F | yi}methoxy)pyridine
2-{{(3R,6R}-1-(2-
ethoxybenzoyi)-6- 373.1924 found,
¢ | methylpiperidin.3- 373.1922 required.
yi}methoxy}-S-fluoropyridine
O\(\ 2-{[(3R,6R)-1-(biphenyl-2-
12 S N. N ylcarbonyl}-6-methylpiperidin- 405.1975 found,
O F 1 3-yilmethoxy}-5- 405.1973 required.
fluoropyridine
O ME‘/,.
. o
;Y 5-fluore-2-( {(3R,6R)-6-methyl-
|6 © N A~ | 1-[2-2- 433.2287 found,
phenylethyl)benzoyl]piperidin- | 433.2286 required.
O 3-yi}methoxy)pyridine
7-[(2R.5R)-5-{[(5-
fl idin-2-
voropynan 368.1780 found,
yhoxyimethyl}-2- )
. 368.1769 required.
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1-3740m "' ,NN/N ..

yl } methoxy)pyridine 395.1881 found, 395.1878 required.

W 20608/147518

.--- F 5-fluoro-2-({(3R,6R)-6-methy1- 112-(1H-pyrazol-1- yObenzoylipiperidin-3-

PCT/US2008/0066563

2-{2-[((2R,5R)-5-{I(5-
fluoropyridin-2-
yhoxy]methyl}-2-
methylpiperidin-1-

yljcarbonyl |phenyl} pyrimidine

407.1879 found,
407.1878 required.

j—
'

o]

O

|

3-methyl-2-({(3R,6R)-6-
methyl-1-[2-(3-methvl-1,2 4-
oxadiazol-5-
ylbenzoyl]piperidin-3-
yl}methoxy)pyridine

407.2068 found,
407.2078 required.

[a—
¥

Lad

o

’

O\N

2-(2-{[(2R,5R)-2-methyl-5-
({16-(1,3-oxazol-2-yl)pyridin-
2-yijoxy}methyl)piperidin-1-
yllearbonyl} phenyl)pyrimidine

456.2026 found,
456.2030 required.

fa—
4
fy

2-{2-[((2R,5R)-5-{1(6-
isopropvlpyridin-2-
yhoxyjmethyl}-2-
methylpiperidin-1-
yl)carbonyllpheny!} pyrimidine

431.2435 found,
431.2442 required.

[
'
B2

4-{2-[{(2R,5R)-2-methyl-5-
{1(3-methylpyridin-2-
yhoxylmethyl}piperidin-1-
ylcarbonyllphenyl}-1,3-

thiazol-2-amine

423.1842 found,
423.1849 required.

5-fluoro-2-({(3R,6R)-1-[2~
fluoro-6-(2H-1,2,3~iriazol-2-
ybhbenzoyl]-6-methylpiperidin-
3-yl}methoxy)pyrnidine

414.1738 found,
414.1736 required.
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1-38 40 NMe,,'NN ,--

WO 2008/147518

PCTIUS2008/006563

2-{3-fluoro-2-[({2R,5R)-5-
{1(5-1 idin-2-
o g ;’Oﬁziy; ;n 425.1786 found,
- oxylme -2-

— TIORY . y 425.1784 required.
methylpiperidin-1-
yhcarbonyl]pheny!} pyrimidine
5-fluoro-2-({(3R,6R)-6-methyl-

135 1-{2-{1H-1,2 4-triazol-5- 396.1833 found,
yhbenzoylipipenidin-3- 396.1830 required.
vlymethoxy)pyridine
3-chloro-2-({(3R,6R)-6-

136 methyl-1-{2-(2H-1,2,3-triazol- 412.1516 found,

- 2-yD)benzoyl]piperidin-3- 412.1535 required.
yl}methoxy)pyridine
S-fluoro-2-({{(3R,6R)-6-methyl-

137 1-[2-(1 H-pyrazol-1- 395.1881 found,

— yl}benzoyl]piperidin-3- 395.1878 required.
yl}methoxy)pyridine
2-[{(2R,5R)-5-{[(5-
fl idin-2-

voropyriain 406.1924 found,
1-38 yhoxyjmethyl}-2- .
T 406.1925 required.
methylpiperidin-1-
yhcarbonyll-3-phenylpyridine
S-fluoro-2-({(3R,6R}-6-methyl-

13 1-{(4-phenylpyridin-3- 406.1931 found,

- ylcarbonyl}piperidin-3- 406.1925 required.
vltmethoxy)pyridine
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2-[((2R,5R)-5-{[(5- fluoropyridin-2- yl)oxylmethy1}-2- methylpiperidin-1-
ypearbony111-3-phenylpyridine 406.1924 found, 406.1925 required.
5-fluoro-2-({(3R,6R)-6-methyl1-[(4-phenylpyridin-3- yOcarbonyllpiperidin-3- yl}methoxy)pyridine

406.1931 foypd..4Q6; 1920 required.

1-39 NMe,, N "--..

PCT/USZH08/806563

o, Mer, 3-[((2R,5R)-5-{[ (5
a0 A - ‘H@\ ;mmpyut:ﬁ} , 406.1936 found,
S 0 N, | THoRvimetyl)- 406.1975 required.
methylpiperidin-1-
yhearbonyl}-2-phenylpyridine
= | /O\%/ 2-chloro-3-({{(3R,6R)-6-
o x N OI\j methyl-1-[2-(2H-1,2,3-triazol- | 412.1552 found,
N'N‘N G o N 2-yhbenzoyllpiperidin-3- 412.1535 required.
N/ yl} methoxy)pyridine
Meh"/’j\/ 2-bromo-5-({ (3R 6R)-6-
» S N G methyl-1-[2-(2H-1,2,3-triazol- 456.1039 found,
N'N“N O m Br 2-yhbenzoyi]piperidin-3- 456.1030 required.
I/ yi}methoxy)pyridine
MEI“O\/ 2-chloro-4-({(3R,6R)-6-
143 N 0 2~ | methyl-1-[2-(2H-1,2,3-triazol- 412.1553 found,
N'N“N G I N 2-yhbenzoyl]piperidin-3- 412.1535 required.
V4 yl}methoxy)pyridine
TABLE 2

Table 2 shows representative data for the compounds of the Examples as orexin

receptor OX1R and/or OX2R antagomnists as determined by the foregoing assays.

5
Cmpd Structure OXIR K; (nM) OX2R Kj (nM)
Me
s

21 : N 96 29
AN N7
N N F
L
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WO 2008/147518PCT/US2008/006563 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. WO 2008/147518PCT/US2008/006563 WO 2008/147518PCT/US2008/006563
WO 2008/1%3%?6%5};%{?2008/0_06563_ Wh_ile the invention has 9@%}&%&%&%933@
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 5made without departing from the spirit and scope of the invention.

Me
Men.o\%f
A8 " © ;o 1.0 0.24
L N [ P
N° N F
\ 7

B.3 "O\/O " 3.3 0.54

S|
Me,,l
. } i
C4 N’N\ 3 ‘P 22 0.67
M Me
Me
£-5 N OO 2.9 0.31
NZ o O NS
g
COH
MEI,“
F-4 PQVO S 260 410
N, O N._~
N N F
N/
HO

NN F
N/
COLH
Me/,,_
H-4 'O\/O\@\ R4 37
NP N O M.z E
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WO 2008/147518PCT/US2008/006563 WHAT IS CLAIMED IS: 1. A compound of the formula I
wherein: A is selected from the group consisting of phenyl, napthyl and heteroaryl; Rib and Ric
may be absent if the valency of Al does not permit such substitution 10and are independently selected
from the gro of: (1) hydrogen, (2) halogen, (3) hydroxyl, (4) Q,)%h 6alkyl,
where m is O%C%aﬁﬁf%}g%r | (wherein if mis 0 or nis 0, 15a bond is prese&lgt‘) an e%t e alkyl is
unsubstituted or substituted with one or more substituents selected from R13, (5)
-(0=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

substitufed with| orié cted from R13, (7) -(C=0)m-C2_4alkynyl, where the
alkynyl §s unsuk r more substituents selected from R13, (8)
-(C=0)m-On-ph e the phenyl or napthyl is unsubstituted or
substitufed#ith 2d from %);LS, 25(9)-(C= O)%@On -heterocycle, where the
heterocycle is U )ne or more substituents selected from R13, (10)
-(C=0)m-NR 1 |F ndependently selgcted from the grqup consisting of:

I-1 1.8 (.24

1-4 12 06.37

i-8 6.8 0.50

1-10 0.71 0.08

1-i5 3.2 (.35
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WO 2008/147518PCT/US2008/006563 (a) hydrogen, (b) C1-6alkyl, which is unsubstituted or
substituted with R13, (c) C3_6alkenyl, which is unsubstituted or substituted with R13, (d) C3_6alkynyl,
which is unsubstituted or substituted with R13, (e) C3_6cycloalkyl which is unsubstituted or substituted
with R13, (f)% t ich is unsubstituted or substituted with R13, and ( hich is
unsubstitute o‘reismlj lgxti%%d with R13, (11) -8(0)2-NR1OR11, (12) -8(0)g-R %&%ﬂ%ﬁ&%@%, lor2and
where R12 is selected from the definitions of 10Arnaud R11, (13) -CO2H, (14) -CN, and (15) -NO2;
IsR2a, R2b and R2c are independently selected from the group consisting of: (I)hydrogen, (2) halogen,
(3) hydroxyl, (4) -(C=0)m-On-C t_6alkyl, where the alkyl is unsubstituted or substituted with one 20or
more sybstituents selected from R13, (5) -(C:O}m-On-CB-chcloj:Ikyl, where the cycloalkyl is

unsubstjtuted or sybstititedwith one or more sybstituents selected from R13, (6)
-(C=0)m-C2-4aik e the alkenylis unsubstitute?@or substi

2 (8] M. £

uted with one
(.53

e
121 N @ S 7.1 0.48
@ © N
HN—M
M@f,_
1.24 Q{rO\/O i R 36 1.7
\/0 O N .=z ¢
Me;,_
1-27 p'\n/O\/o | s 75 16
\
NH OV N._ .= E
s iMeh'm
x N\/“\/O pY
1-28 0 Nz 17 0.67

IT‘
"
=
2 =
o
= o
@]
/

(\)\N E p |
|
=y F N> 8.2 0.68

55 1.5

5
/2\
g,ng
Q= \gp
5‘3
(]
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or more substituents selected from R13, 25(7)-(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-Ornapthyl, where the phenyl or napthyl is unsubstituted or substituted
with one or ityents selected from R13, (9) -(C=0)m-Orheteroc eterocycle is
unsubstitute%rg 2% }%%gj%ed 30with one or more substituents selected fro@%’%?@l%ég%b
-(C=0)m-NR10R11, (11) -S(0)2-NRIOR11, (12) -S(0)g-R12, (13) -CO2H, 35(14)-CN, and WO
2008/147518PCT/US2008/006563 (15)-NO2; R3 is hydrogen, C1-6alkyl or C3cycloalkyi, which is
unsubstituted or substituted with one or more substituents selected from R13: 5 R4 and R5 are
independently ses drogen and CI &alkyl, which is unsubstituted or subgtituted with one or
more sybstituents selg R13, or R4 and R5 may be joined together to formja C3_6cycloalkyl
with the carbon atom tojvhich th a?q@ihec, where the cycloalkyl is =substituted or substituted

with one drthore substiients selected R13; 10 R1%is selected front the group consisting of:
(Dhalogen, (2) hyj yl, (3) -(C=0)m-On-C1-6alkyl, where the alkyll is unsubstituted| or substituted with
one
O ! X
- 64 3.8
1-42 wey © N By
N
Me,,
N O SN Gl
143 | 4 6 L& 140 2
NN
)

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

5 made without departing from the spirit and scope of the invention.
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150r more substituents selected from R14, (4) -On-(C _3)perfluoroalkyl, (5)
-(C=0)m-On-C3-6¢ycloalkyl, where the cycloalkyl is unsubstituted or substituted with one or more
substituents selected from R14, (6) -(C=0)m-C2_4alkenyl, where the alkenyl is unsubstituted or
substituted With2#518€4686% more substituents selected from R14, (7) -(C=GfrhEMEPREAN, where the
alkynyl is unsubstituted or substituted with one or more substituents selected from R14, (8)
-(C=0)m-011-pheny1l or -(C=0)m-On-napthyl, where the phenyl or napthyl is unsubstituted
or substituted with one or more substituents selected from R14, 25(9)-(C=0)m-On-heterocycle, where
the hete(ﬁgyﬁel SN ISHPStfuted or substituted with one or more substituents selected from R14, (10)
-(C=00m-NR1 OR 11, (11) -S(0)2-NR 1 OR11, (12) -S(0)g-R12, 30(13) -CO2H, (14) -CN, and (15)
-NO2; R14 is selected from the group con5|st|n? of: (1) hydroxyl, (2) halogen, (3) C _6alkyl, (4)

-C3_6cycloalkyt, (5) l0-&rogaipepd of the formula
RS
Ofiﬁzb

e
N\ch
R¥ TN
R‘ic
RIP—= A ©
Ria
5 I

wherein:
A is selected from the group consisting of phenyl, napthyl and heteroaryt;

R1ia, RIb and R1C may be absent if the valency of Al does not permit such substitution
10 and are independently selected from the group consisting of:
(1) hydrogen,
(2) halogen,
(3) hydroxyl,
{4 {C=0)m-On-C1-6atkyl, where m is O or 1, nis O or I (whereinifm isQornis g,
15 a bond is present) and where the alkyl is unsubstituted or substituted with one or
more substituents selected from R13,
(5) (C=0)-On-C3.6cycloatkyl, where the cycloalkyl is unsubstituted or substituted
with one or more substituents selected from R13,
(6) -{(C=0)m-C2-4alkenyl, where the alkeny! is unsubstituted or substituted with one

20 or more substituents selected from R13,
0 {C=0)m-Co-4alkynyl, where the alkynyl is unsubstituted or substituted with one

or more substituents selected from R13,
(&) (C=0)p-Opn-phenyl or ~(C=0)y-On-napthy!, where the phenyl or napthyl is

unsubstituted or substituted with one or more substituents selected from R13,
25 9N -(C=0)m-On-heterocycle, where the heterocycle is unsubstituted or substituted

with one or more substituents selected from R13,
(10)  ~{C=0)m-NRIOR1, wherein R10 and R1! are independently selected from the

group consisting of:
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(6) -0(C=0)-C1_6alkyl, (7) -NH-C _6alkyl, (8) phenyl, (9) heterocycle, JO(10)-00-,14, and (11)-CN;
and 92399Y wherein the compound is selected from the group consisting of: 5-fluoro-24 }
6-methyl-145-methyl-2-(21-1-1,23-triazol-2-yl)benzoyl]piperidin-3- yi} methoxy)pyridine; 55-fluoro-2-(
{(3R,6R)-6-HaF)E 148 nethyl-2-(211-1,234riazo 2-yl)benzoylipiperidin-FINirataERepYridine;
5-fluoro-2-( {(3 S,6S)-6-methyl- 1 45-methyl-2-(2H-1.2,3 riazol-2-yl)benzoylipiperidin-3- ylI}
methoxy)pyridine; 5-fluoro-2-( { ( 3 R,6S )-6-methyl- 1 45-methyl-2-(2H-3-triazo1-2-yi )benzoyIThipet
in-3- 10yl methoxyvyridine; 5-fluoro-2-( (3S,6R)-6-inethy1- 1

ilS[(met[f(]yl -2-(2H-1 2@% t”aﬁ &rg ¥Qbenzoyl]pip din 3- yl } methoxy)pyridine; 2-

2-[(5-1[(5 quoropyrld yl meth )c henyl }pyrazine; 152-
2-[{(2R,5R)-5- [(5-fluo 3pyn2‘19r% ér?ﬁ’ %ﬁﬁ‘%‘tﬁ& %ﬁpﬁ%@%ﬁcarﬁ%%? - methylphenyll {
pyrazine; 2- { 2-[((2S,65)-5§ ?ﬁg{ FARD S -5y1)carbonyl]-4-
methylphenyl }pyrazir{é} 223896(&12:5’{1%[?{Bﬁmssmsulﬁiﬂum@pyﬁdvﬁt@umwﬁrﬂ %yl }-2
-methylpiperidin-1 -yegarborylkdvdmetiyl whenYk pyiaaiRtited or substituted with R13,

(f)  phenyl, which is unsubstituted or substituted with R13, and
(g)  heterocycle, which is unsubstituted or substituted with R13,
(11)  -S{0)3-NRIORIL
(12)  -S(0)g-R12, where qis 0, 1 or 2 and where R1Z is selected from the definitions of
10 R10and R11,

(13) -COzH,
{14) -CN, and
(15y  -NO;

t5  RZa R2Zb and R2c are independently selected from the group consisting of:
(1)  hydrogen,
{2) halogen,
3) hydroxyl,
(4) A{C=0)qp-Op-C1-6alkyl, where the alky! is unsubstituted or substituted with one

20 or more substituents selected from R13,
(5) -(C=0)m-On-C3-goycloalkyl, 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,
25 (7} ~(C=0)p-C2-4alkynyl, where the alkynyl is unsubstituted or substituted with one

or more substituents selected from R13,
(%) -(C=0)m-On-phenyi or «(C=0)m-Oy-napthyl, where the phenyl or napthyl is
unsubstituted or substituted with one or more substituents selected from R13,
(%) ~(C=0)m-Op-heterocycle, where the heterocycle is unsubstituted or substituted
30 with one or more substituents selected from R13,
(10)  -(C=0)p-NRIOR1L,
(11)  -S(0)2-NRIORI1
(12) -8(0)g-R1Z,
13y -COzH,
35 (14 -CN, and
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2- {2-[((2S,5R)-5- 1[(5-fluoropy dm-2-yl)oxylmethyt; -2 -methylpiperidin-1 -yl)carbony1]-4- methylphcnyl
}pyrazine; 52 -rnethy1-64 {6-methyl- 1-( 2H-1 2.3 -triazo1-2 -yl)benzoyl }piped din-3 -yl methoxy )pyri
dine; 2 -methyl-64 I. (3R,6R)-6-methyl1-1 -[2-( 2H-1,2,3 -triazol-2 -y1 )benzoyl]piperidin-3- y1 f
methoxy)py¥idirtesHiethyl-6-( } ( 3 S.,6S )-6-m et]iyl-1 -[2-( 2H-1.2,riazoF2T 5282 E | piperidin-3 yl
} rnethoxy)pyridine; 102-methyl-6-( 1 ( 3 R,PS )-6- ethyl-1 -[2-( 2H-1,2,3 -triazol- 2
-yl)benzoylipiperidin-3 - yl methoxy)pyridine; 2-methy1-6-(1(3S,6R)-6 -methyl- 1 42 -( 2H-1,2,3 -triazol
-2 -yl )benzoyllpiperidin-3- yl}methoxy)pyridine; 2-{2-[(5- [(5 -fluoropyridi n-2-y)oxy]methyl
-2-methylpiperi Ej% -15 gegarbonyl]-# 15methylphenyl pyrimidine; 2- (2- [((2R,5R)-5- 1[(5
-quoropyridin-Z(-y ?oxyf?/n hyl -2-methylpiperi din- 1 -yl)carbony1]-4- meth ylpheny1} pyrimicline; 2- [
2-[((2S,5 S)-5- [(5 -fluoropyridin-2 -yl)oxy]methyll -2 -methylpiperidin- 1 -yl)carbonyl ] -4- methylphenyl
pyrimid M&j202kezef((2 ReBIBy)-5 LB [¢&chabmpyidciniouyoRyrvéd v SPostetes 51gepm iy
1-ylcarbonyllid=methylphenyh pywimi dine; 2- 12-k(2S,5R)-5-1 [(5-fluoropyridin-2-yDoxyjrnethyil
-2-methylpiperi din-1 -yl)carbonylj-4- methylphenyl} pyrimidine; 3-[G-{ [(5-fluoropyri

din-é-yl)o ylmethyl -2-methyipiperidin-1 -y|)carbony11-4-(2H- 1 .2 3 -triazql-. 2 52-yl)benzoic acid; 3
-[(_(2R,5I%>A§§pf(§- |ﬁﬁr8‘ﬁ§ﬂ6‘?€g§‘%”ﬁ%ﬂ%‘gﬁwg¥ S?r?i}lﬁ%g‘él*ﬁa%&%a %%%‘yﬁ ‘:‘E?Z’%’I-% "e;‘i?,%r
-triazol-2upibenzdieiacitie Ir {3-Ss5EBadif(S sdleceopyoidiR Dy biok§ e tRy|masrhetoyoiberidin- 1
-yecarbagyllid-(2ldmls 2.3 chiaralidyhhanroinac 2803 4((2Ridh 8)cpare attached, where the

e or gy 2 Y RS 2B NVAPIRE! G by RO it Atecied from R13;

16
R13 is selected from the group consisting of:
(H halogen,
(2) hydroxyl,
3 “(C=0)n-On-C1-6alkyl, where the alkyl is unsubstituted or substituted with one
15 or more substituents selected from R14,
(4) -Op-{C1-3)perfluoroalkyi,
(5) ~(C=0)y-On-C3-6cvcloalkyl, where the cycloalkyl is unsubstituted or substituted
with one or more substituents selected from R14,
(6) ~(C=0)m-C2-4alkenyl, where the alkeny! is unsubstituted or substituted with one
20 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)p-On-phenyl or -(C=0)gy-Op-napthyl, where the phenyl or napthyl is
unsubstituted or substituted with one or more substituents selected from R14,
23 (% ~(C=0)m-On-heterocycle, where the heterocycle is unsubstituted or substituted
with one or more substituents selected from R14,
(10)  (C=0)m-NRIORII,
(1) -8(0)2-NRIORII,
(12)  -8(0)g-R12,
30 (13y  -CO2H,
(14) -CN, and
(15) -NO7z;

R 14 i5 selected from the group consisting oft

- 68 -



1,2,3 -triazol-2-yl)benzoic acid; 22399Y 3 -[((2S,5R)-5- [(5-fluoropyridin-2-yl)oxylmethy
-2-methylpiperidin-l-yOcarhonyli-4-(2H1.2,3-triazol-2-y1)benzoic acid; [34(5-
fi{Sfuoropyridin-2-yOoxylmethyl } -2-rn ethylpi peri din- -yl1carhol 4]-4-( 2 H-1 "2,3- triazol-2-y1
)phenylim ethanol.; 5[3-[( (2R,5R)-5- [ [(5-fluoropyridin-2-y1 )oxy]methyl -2-methylpiperi
din-l-yl)carbony11-4 -(2{1- 1,2,3-triazol-2-yl)phenyl }methanol; [3-[((2S,5St(
5-fluoropyridin-2-yl)oxylmethy1l -2 -methylpiperidin- 1 -yl )carbony11-4-(21-1-

1,2,3-triazol-2- \é)phenyHmethanol{ [34( (2R.5 S)-5- [( 5 -fluoropyridin-2-y | Joxy]methyl
-2-methylpipel dih-1 -PEEBBRY11-4 -(21{- 101,2,3-triazol-2-y)phenylJmethanol: [3 -R(2S,510-5-
{[(5-fluoropyridi@i2-y1hdrytmethyll -2-inethyl pip dI -yUcarbonyl11-4-( 21-1- 1,2,3
-triazol-2-yl)phenylimethanok3-[(5- { [(5-fluoropyridin-2-yfloxy]methyl

-2- methylpipen%p -1- ylacarbon}y pyn dm-2- ylhenzoic acid; 153-[((2R,5R)-5-
[[(5-fluoropyridin-2-yl)ox Tnethylplperldln- -yecarbony1]-4- pyrimidin-2-ylbenzoic acid;

3- [({ZS 5S)-5- f{@S flud%éﬂlrﬁzﬂ}i:- ypoxylm ethyl t -2-rnethylpiperidin-1-yi)carbonyli -4-

pyrimidin-2- ylbei)zom«ﬂfd%()) C3; KE2ARS S)-5- [ [(5-fluoropy din-2-yeoxylmethyll -2-methylpiperidin-1
-yl)carbony11-4-20pykif &q:nzmc acid; 3-[((2S,5R)-5-{[(5-fluoropyrid -2-yDoxy]methyl { -2-m
ethylpiperidin-| y?)carbonyl] }1 pyrimidin-2-ylbenzoic acid; {3-[(5-{[(5-fLuoropyridin-2-ypoxy]methyl{
-2-methylpipe &n-1 -yii€amonyl ]-4-pyrim idin-2 - ylphenylimethanol; 25[3-[((2R,5R)-5-{
[(5-fluoropyridite2-yl)axydenethy, { -2 -methylpipe din- -yl)carbony1]-4- pyrimidin-2-ylphenyll methanol;
134(2S,5S)-5- {il§%-fluerapyridin:2 -yl)oxyltnethyl -2-methylpiperid in-1 -yl)carbonyl]-4- pyrimidin-2-y1

henyl Ymethanol;
phenyl} {11y -~CN;and
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[3-[((2 R,5S)-5- [ [(5 -fluoropyridin-2-ypo xy]in ethy | -2-methylmperidin-1 -yl)carbony1]-4-
30pyrimidin-2 -ylphenyl | methanol; [ 3 -[( (2 S,5R)-5-{[(5-fluoropyridin-2-yl)oxy]methyl -2-methylpiperidl
aybpoarbonyl]-4- pyrimidin-2-ylphenyl {methanol; 5-fluoro-2-(16-methy1-1-[5-methy1-2-(1
,3-thiazo1-2-y1)benzoyllpiperidin-3-yllmethoxy)pyridine; 5-fluoro-2-({(3R,6R)-6-methyl-1
-[5-methy1-2-(1,3-thiazol-2-y1)benzoyl]lpiperidin-3 - 3 Sylimethoxy)pyridine; 22399Y
2-({6-methy1-145-methyl-2-(2H-1,2,3-triazol-2-y1)benzoyl]piperidin-3-ylimethoxy)-5- (
trifluoromethyl)pyridine;
2-(1(31C6R)-6-methy1-145-methyl-2-(2H-1azol-2-y1)benzoyl]piperidin-3-y{methoxy)-5-
(trifluoromethyl )pyridineh 82 [(Bernethydund Ss matrdDi@n-ha 2 @uriazokRingJHenzoy1]piperidin-3 -y1
[ methoxmmwm@{@.ﬁq&%a OR)-6negtnyl 2l methyld-(25ke42401330 L1ty Benzoylipiperidin-3-

yllmeth}qéﬁ r|d| 5 }fluoro -2 -(
{6- met @/ % triazol-2-yl)henzoyllpiperidin-3-y1{methoxy)pyridine; 5-fl uoro-2-( {( 3R,6R

)-65rnetﬁ;ﬂl!q%@22r2’£ﬁ§z6&)26 JIyEdzoy oy ethelytytiditea® st e naprin-3 -
-1(2-methyh&iphenylriliid=thiazol-4-ypearbonyllpiperidin-3 - yl methoxy)pyridine; 5-fluoro-2-(1

R, GRBG%meﬁnyl( Q(H%Sv%hfyieﬁrﬂhmﬂ@é’ﬁﬁi@zgﬂl{%)ﬂ)@arbﬁﬂwmmmeﬂiﬂoﬁﬂyi&mem@xytyridine;
155-fluoro thyl-| -[(1-methy1-4-phenyl-1H-pyrazol-3-yOcarbonylipiperidin-3-
yI{methog(%lﬁ)}?leﬁimg \i5ro-2- -(

{(3R,6R)-Brmetiyl-1 -l anethyik#sphe/iindiligyarnl 3:yGcarbboyiipteercitiSperidin-3-

10 vl}methoxyv)pyridine;
5-fluoro-2-({(35,6R)-6-methyl-1-[S-methyl-2-(2H-1,2,3-triazol-2-y)benzovl piperidin-3-
viimethoxy)pyridine;
2-{2-[(5-{[(5-fluoropyridin-2-yhoxyimethyl }-2-methylpiperidin-1-yl)carbonyl}-4-
methylphenyl} pyrazine;

15 2-{2-[((2ZR,5R)-5-{[(5-fluoropyridin-2-yDoxy]methyl } -2-methylpiperidin-1 -yHcarbonyl -4~
methyvlphenyl} pyrazine;
2-{2-[({25,55)-5-{{(S-fluoropyridin-2-yhoxy|methyl } - 2-methylpiperidin-1-yl)carbonyl ] -4-
methylphenyl}pyrazine;
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yll methoxy)pyridine;
5-fluoro-2-(16-methy1-145-methy1-2-(1,3-oxazol-2-yl)henzoyIThiperidin-3-y11methoxy)p) idine;
205%ffuoro-2-( {(3R,611)-6-methyl-145-methyl-2-(1,3-oxazol-2-yhbenzoyl]piperidin-3- yl
methoxy)pyridine; 5-fluoro-2-( {1[5-fluoro-2-(2H-1,2,3 iazo1-2-yl)benzoyl]-6-methylpmeridin-3-
ylimethoxy)pyridine; 5-fluoro-2-({ (3R,6R)-1 [5-fluoro-2-(214-1 ,2.3
-triazol-2-yl)benzoyl]-6-methylpiperidin-3- 75yll, metboxy)pyridine; 2-({ 1 - [5-chloro-2-(2H-1 ,2,3

-triazol-2- oyll-6-methylpiperidin-3-yl}methaxy)-5- fluoropyridine; 2-(

{(3R,6 :i{?[%@fo%)ﬁ?%ﬁ91@@@9?%&:)%Y%f}@eﬁiswﬁ.@%fﬁ BIBEri o3l y Ve rRReRy ky)-5-
fluoropyidihelp3ebyiluere=ne;

(6-meth;/1-ﬂ1_?1:j4%f_l 57’#%@- E 1-2- OCarpO yllpiperi in1-35yllmv tk{oxy)p ridine; 5-fluoro-2-( {(3
R,eR)-arfﬁéfﬁg%gff[‘%A: s{ikvt eyt ?B%%I‘IB‘% P RT3 Py HETREO B bhoro-2-(
6-methyhethy[phtrathyl 22(24-1,2,3-triazol-2-yObenzoyl]piperi- yl ( methoxy)pyridine; 22399Y 5
-ehloro-24 -6-methyl-1 45-methy1-2-(2H-1,2 3 -triazo1-2-yhbenzoyl]piperidin-3- .
bt SN P 2 AT oA a S B GBARS ) ipericin-s-
y ] methexy)hyriding3BostyarandiméthRA2 (B 1R6R)rG:mbthylikioavigthyddin(- 2151-1 ;2,3 -triazol-2-

yl)benzoy|Thiperidin-3.-y1; methoxy)pyridine; 2-methyl-6-( [6-methy]-1[5 -methy1-2 -(21-1-1,2,3
%/ Zséfﬂ 1d¥né

triazo1* ’i%%écr)l}‘ ?/prme din-3 - yl} methoxy)pyridine; 2 -methy1-6-([(3 FUR )-6-methyl- 1-[ nethy1-2 -(

2,3 -triazerbiByyhle nxoy pigendin-3-yH e thoxy)piuidinel -3 -shbthy b2 Haridthyil- 145-methyl-2 -(21i-1;
2,3 triazﬁl}-%-b QB% pO%HB{Q; ridin-3- yllmethoxy)pyridine;
10 Z-methyl-6-({(3R.65)-6-methyl-1-[2-(2H-1,2, 3-triazol-2-yvhbenzoyipiperidin-3-
vl methoxy)pyridine;
2-methyl-6-({(35,6R)-6-methyl-1-{2-(2H-1,2_3-triazol - 2-v)benzovl }piperidin-3-
vl}methoxy)pyridine;
2-{2-[(5-{[(5-fluoropynidin-2-vl)oxy|methyl } - 2-methylpiperidin- [ -yl )carbonyl |-4-

15 methylphenyl}pyrimidine; -
2-{2-[((ZR,5R)-5-{{(5-fluoropyridin-2-yl)oxyimethyl } - 2-methylpiperidin- 1 -yl )carbonyl ] -4~
methylphenyl } pyrimidine;
2-{2-J((28,55)-5-{[(5-fiuoropyridin-2-yyoxy]methyl} -2-methylpiperidin- I -y1)carbonyl]-4-
methylphenyl} pyrimidine;

20 Z-{2-[((ZR,38)-5-{{(5-fluoropyridin-2-yHoxy|methyl} -2-methylpiperidin- 1 -yl ycarbonyl]-4-

methylphenyl} pyrimidine;

2-{2-[((28,5R)-5-{[(5-fluoropyridin-2-ylyoxylmethyl } - 2-methyipiperidin-1-yl)carbonyl}-4-
methylphenyl}pyrimidine;

3-[(5-{[(5-thuoropyridin-2-yloxyjmethyl }-2-methyipiperidin-1-yl)carbonyl]-4-{2H-1,2,3-triazol-
2-yhbenzoic acid,

3-[((2R,5R)-5-{{(5-fluoropyridin-2-yloxy]methyl} -2-methylpiperidin-1-yi)carbonyl}-4-(2H-

b2
(W)

1.2,3-triazol-2-yl)benzoic acid;

3-[{(28,58)-53-{{(5-fluoropyridin-2-ylyoxymethyl } -2-methylpiperidin-1-yl)carbonyl]-4-(2H-
1,2,3-triazol-2-yDbenzoic acid; ~

30 3-[{(ZR,55)-5-{[(5-fluoropyridin-2-yDoxyimethyl }-2-methylpiperidin-1-yl)carbonyl]-4-(2H-

1.2, 3-triazol-2-yl)benzoic acid;
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5-methyl-2-( {(3R,6R)-6-methyl-145-methy1-2-(2H- 2.30l-2-yl)benzoyijpiperidin-3 - yl methoxy
)pyridine; 155 -fluoro-2- [6-m ethyl-1 -(5 -methy1-2-pyridin-2-ylbenzoyl)piperidin-3 -ylimethoxylpyridine;
Bafluoro-2-1 [(3 R,6R)-6-methyl-1 -(5 -methy1-2-pyridin-2-ylbenzoyepiperidin-3 - ythnethoxyl pyridine;
5 -fluoro-2- ([6-methyl-1-(5-methy1-2-pyridin-3-ylbenzoyflpiperidin-3-yllmethoxylpyridine; 5 -fluoro-2-1
[(3 R,6R)-6-methy1-1 -(5-methyl-2-pyridin-3 -ylbenzoyDpiperidin-3 - 20ylimethoxy }pyridine;
5-fluoro-2- ({142 (5 fluoropyridin-2-y1)-5- methylbenzoyl] -6- methylpiperidin -3- ylilmethoxy)pyridine;

elbox) YR 354 C LA THEHEO S OBy RGBT o SR i1 -

yI)carbdngl-l]i*ph@qu py}bﬁndqm@aczd [4-chloro-2-[((2R,5R)-5- { [(5-11uoropyridin-2-ypoxy]methyl; -2 ethy
piperidips.j(s.yR @x’ﬂb@mﬁ!{mﬁﬂu JRys i ey 12014 Huene: delidhin LB rhsarepyridim 2rypoxy]methyll

-2- methé/lggﬁ?g % - 30 I jeﬁt /lphenylipyrimidine; 2- [4-fluoro-2-[((2R,5R)-5 - [(5 -fluoropyridin-2
-ypoxy]methyl™ er| i - yflearbonyliphenyl pyrimidine; 5 -fluoro-2-( { 6-methyl- 1

[55met|hgr|£Q(2(R 3Rﬁh:vaik£i ﬂw@néﬁ%wpb&mdmn@ﬂw méthsi P dired 5 vlesrerzonpf I3 -(2H-
R,6R)-6rmethykd13 - mﬁﬂhetﬁd@nﬂizﬁalmazol -4-yl)benzoyl]piperid in-3 - 35yl methoxy)pyridine; 22399Y

st A L ey oo
{methoiy%pyﬁéﬁﬁ%i" IUB]PBQZ' (RS HBMYI-1 [S-rethyl -2 -(2H-tetrazol-2-yObenzoy[ipiperidin-3- yI
methox{HAYrHNes )-5- { [(5-fluoropyridin-2-yhoxy fmethyl } -2-methylpiperidin-1 -ylcarbonyl}-4-(2H-
10 1,2, 3-triazol-2-y1phenyl methanol;
[3-[((28,5R)-5-{[(5-TTuoropyridin-2-yhoxy |methyl } -2-methylpiperidin- 1 -yl carbonyl |-4-(2H-
1,2,3-triazol-2-y1)phenyl jmethanol;
3-{(5-{[(5-fluoropynidin-2-yhoxymethyl } - 2-methylpiperidin- 1-ylcarbonyl]-4-pyrimidin-2-
ylbenzoic acid;
15 3-[((ZR,5R)-5-{[(5-fluoropyridin-2-yl)oxy methyl} -2-methylpiperidin- [ -yDearbonyl}-4-
pyrimidin-2-ylbenzoic acid;
3-[((28,58)-5-{{(5-fluoropyridin-2-yloxy Jmethyl } -2-methylpiperidin-1-yDcarbonyl]-4-
pyrimidin-2-ylbenzoic acid;
3-[((2R.58)-5-{[(5-fluoropyridin-2-yhoxy|methyl } -2-methylpiperidin- [ -yDearbonyl |-4-
20 pyrmidin-2-ylbenzoic acid;
3-H{((28,5R)-5-{I{5-fluoropyridin-2-ylyoxy]|methyl } -2-methylpiperidin- 1 -yl)carbonyi|-4-
pvrimidin-2-yibenzoic acid;
13-[(3~{[(5-fluoropyridin-2-yDoxy]methyl} -2-methylpiperidin-1-yhcarbonyl]-4-pyrimidin-2-
yviphenyl } methanol;
25 {3-[(2R,5R)-5-{[(5-fluoropyridin-2-yDoxy]|methyl }-2-methylpiperidin- 1-yDearbonyl]-4-
pyrimidin-2-ylphenyi }methanol;
{13-1{(28,58)-3-{ [{5-fluoropyridin-2-yhoxylmethyl } - 2-methylpiperidin-1-yi}carbonyt}-4-
pyrimidin-2-ylphenyl } methanol;
{3-1{(2R,58)-5-{[(5-fluoropyridin-2-yloxy jmethyl } -2-methylpiperidin- [ -yhcarbonyl |-4-
30 pyrimidin-2-ylphenyl }methanol;
{3-[((28,5R)-5-{[(5-fluoropyridin-2-yDoxy |methyl }-2-methylpiperidin- i -yl)carbonyl |-4-
pyrinudin-2-yiphenyl }methanol;
S-fluoro-2-({6-methyl-1-| 5~-methyl-2-(1,3-thiazol-2-yl)benzoyl piperidin-3-yl } meﬂlexnyp}Tridille;
5-fluoro-2-({(3R,6R)-6-methyi-1-{5-methyi-2-(1 ,3~t}}iazolQ-yl)benzoy]] piperidin-3-
35 yl}methoxy)pyridine;
i



5-fl uoro-2-( 1(3 R,6R )-6-methyl- 1 -1 5 -methy1-2-( 2H-tetrazol-2-yl)benzoyl]pipe din-3 -yl
methoxy)pyridine; 5-fluoro-2-( [6-methy1-1-[5e( 1 H-pyrazol- 1-yl)benzoyllpiperi di 11-3- 10yl
metttoxy)pyridine; 541 uoro-2-( { (3R,6R )-6-methy - 1 45-rnethy1-2-0 H-pyrazol- | -ylIThenzoyl 'piped
din-3- yl methoxy)pyridine; 2- {[1-(2-ethoxybenzoy1)-6-methylpiperidin-3-yljmethoxy{ -5-fluoropyridine;
2- {[(3R,6R)-1-(2-ethoxybenzoy1l)-6-methylpiperidin-3-ylimethoxy1-5-fluoropyrid le; 152- { [1
-(biphenyl-2-ylcarhony1)-6-methylpiperidin-3 -yljmethoxyl -5-fluoropyridine; 2-1[(31R,6R)- |
-(bipheny1-2-ylearbaonyl)-6-methylpjperidin-3-ylimethoxy1-5-flugropyrid 5-fluoro-2-( { 6-methyl- | -
2SS e e s e PO IR SRS ethyl 1
42-(2-phenyiethpiyserizoyiiginseri din-3 -yllmethoxy)pyridine; 7-[(5-
{[(5'f|UOJ‘LC{F?YB@!Bf%%b%iﬂmeltf[%l}%ﬁ?{ﬂﬂeih(ﬂP@Pl‘?i?,i,@iﬂz‘ﬂzf:b@eﬁ@?l%ﬂ%&ﬁ{-i kg A((2RRR);951-5.
[(5-f|uorﬁgmgggh%a/}lgﬂx%meggyl1-2-methy1piperidin- | -yl)carbonyik- I'H-indole; 2- [24(

5-1[(5-f oropyrldln-)Z-yB xy]m°ethy|{ -2-methylpiperi din- | - yl)carbonyllphenyllpyrimidine; 2-
{2-8(2RERG=51418 A uorepgifdin 2341 b/} dtiivieleZmibibsipipe Hidirridighieatbonyiiptienytidpaimidine;
253-methy13R ({8 ntehyihdl-[21 Brireibyl 1 2A0xadiazebbyehpazayl jpipaiidin-g- yllmethoxy)pyridine;
3-meth%{§§ﬁ§)ﬁ§ﬁgptlayl-l 42-(3-methy1-1,2,4-oxadiazol1-5-y1)benzoyl]piperidin-3-

yllmethQxy )pyriding: 2-&3-{ 2-m eth)élﬁ-54_ { [641,3 -oxazol-2-yepyrid in-2-ylJoxylmethyppi peridin-1-
30ylli carbByPpheresimidinet? -2 G Rk 20hhstmadnitstcinsiokaps iy pyrbing-ylioxyl
methyl)piferidin- {(Re@ibanybitipHenyl yHiritliheri 2=l 2-[Bbdit6vispiprepiipgridin-2-yl)oxy]methyl{
-21n ethylpipgri dinsdsypearbonyliphenyl{pyrimid ine; 22399Y 2- 2-[((2R,5R)-5-
6-isoprapylpyridin-2-yl)o ethyl; -2-methylpiperi din-1- ykarbonyilphenyll pyrimidine; 4-
(2-[(2-n%éﬁﬁ%ggfﬁ3§%etﬁ&' rh@/ﬁlgft Y ﬁ?gﬂ?ﬁbipé‘@@%t%%ﬁ?ﬁ‘ﬁ%i’ﬁ@mfﬁi‘azol-2-amine; 4-
(2-K2RBRy<therethiyigiff3-methylpyridin-2-yl)oxy]me tyl1piperidin-1-

yl)carbonglisheny{ (bR HNa0kn@ BmiNg] 2-methyl-5-phenyl-1,3-thiazol-4-yl)carbonylIpiperidin-3-
5'ﬂU0r0'§‘]1§1%2'ﬂl.¥0§,Qi'%‘ 2H-1,2,3-triazol-2-yl)benzoyl1-6-methylpiperidin-3- yllmet%oxy)pyrldlne;
5-fluora- %}ﬁ 6 5 “fl uoro-6-(211-1,2,3-triazol-2-yl)benzoy11-6-methylpipe din-3- 10yl;

meth oxyt iHFPTg;"( {6-methyl-1-[(1-methyl-4-phenyl-1H-pyrazol-3-vl)carbonylipiperidin-3-
yl}methoxy)pyridine; '
5-fluoro-2-({(3R,6R}-6-methyl-1-[(1-methyl-4-phenyl-1H-pyrazol-3-ylicarbonyl jpiperidin-3-
yl}methoxy)pyridine;
5-fluoro-2~({6-methyl-1-[5-methyl-2-(1,3-oxazol-2-ylYbenzoyl Ipiperidin-3-yl} methoxy)pyridine:

20 S-fluoro-2-({(3R,6R)-6-methyl-1-[5-methyl-2-(1,3-0xazol-2-ylbenzoyl |piperidin-3-
ylimethoxy)pyridine;

S-fluoro-2-({ 1-[5-fluoro-2-(2H-1.2,3-triazol-2-yh)benzoyl}-6-methylpiperidin-3-
ylymethoxy)pyridine;
3-fluoro-2-({(3R,6R)-1-[5-fluore-2~(2H-1,2,3-triazol-2-y] )benzoyl |-6-methylpiperidin-3-

25 ylimethoxy)pyridine;
2-({1-{5-chloro-2-(2H-1,2,3-triazol-2-yl)benzoyl]-6-methylpiperidin-3-yl } methoxy)-5-
fluoropyridine;
2-({1(3R,6R}~1-[5-chloro-2-(2H-1,2,3-triazol-2-y1)benzoyl]-6-methylpiperidin-3-yl i methoxy)-5 -
fluoropyridine;

30 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)carbonylpiperidin-3-
yl}methoxy)pyridine;
5-chloro-2-({(6-methyl-1-[5~-methyl-2-(2H-1,2,3-triazol-2-y}benzoyl piperidin-3-
vimethoxy)pyridine;



2- ( 3 -fluoro-24( 5- { [(5-fluoropyridin-2-y1 )oxy]rnethyl } -2-methylpiperidin-1- yOcarbonyllphenyl
tpyrimi dine; 2- [ 3 -fluoro-2-K2R.5R)-5- ( [(5-tluoropy din-2 -y1 )oxy]methyl, -2-methylpiper din-1-
yearbonyliphenyl }pyrimidine;
155-fluoro-2-(16-methyl-1-[2-(1H-1,2,4-triazol-5-yObenzoylipiperidin-3-yllmethoxy)pyridine; 5-fluoro-2-(
[ (3R,6R)-6-methyl - | -[2-(1H-1,2,4-triazol-5-yl)benzoyl]piperidin-3- yllmetboxy)pyridine; 3-chloro-2-(
(6-methyl-1-[2-(2H-1,2,3-triazol-2-yebenzoylipiperidin-3-ylimethoxy)pyridine; 3-chloro-2-( (
(3R,6R)-6-methy1-1 -12-(2H-1,2,3 -triazol-2-yObenzoyllipiperidin-3- 20ylimethoxy)pyridine; 5-fluoro-2-(
[6-meth 19152“290)%4&%;7#?5% e ﬁi-cf?/zonr& ?’#"&eﬁ@fyﬁ:}?rﬁafh TpYiranTeY BHifoTGD=¢ -
((3R,61d0mBethethypariging; 1H-pyrazol-1 -yl)benzoyl] pi peridin-3-ylimethoxy)pyridine; 24(5- {
[(5-fluoropyigina2nyhaxyimethyibRomethyiningricinstivl) carthenylr3-pherwrwidingd:d-42R .5R)-5- (
[(5-f|uo§rfcl.?p 1“?%%’2%29&%@&?“/' -2-methylpiperidin-1-yllearbony11-3- 25phenylpyridine; 5-fluoro-2-(
6-methyl- T 6ﬁ nyI[pyrf"din-3-yecarbonyl]piperidin-3 -y11 methoxy)pyridine;

5-fluoro: ZgeBR BRYEhethy 2 RAf-shasinyridir-BsihshrhoHyibbeéridital-yfimethoxy)pyridine;
3-[(5-[[(BHihearopyindior iyl oxy]methylr2-meimdpiperidin-l-y1)carbony1]-2-phenylpyridine; 303 -

[((2R,5R);2: 13- fluqropyridin-2-y)o: ethy1-2-methylpiperidin- | - a{beg_lln 1;11]32 phenylpyridine;
2-ch|or6-§%{%§n%¥ﬁéﬁ?ggZ-ézﬁ?éil,g%ﬂ%??:%%; 1?/Ze"beJL:;%lzXoZ?/:’]g ei%\‘llﬁ% ﬁ? ethoxy)pyridine;

2-chlor8!8HEBRBRY ELSthyl-1-[2-(2H-1,2,3-triazol-2-yl)benzoyllpiperidin-3- yl(methoxy)pyridine:
352-brormmeibs (¢ &1 BthyR 144 2+¢AH41] 2, 3triabol-2-¢l}berz 6yl}piperithint Badbmethipeyiyritine; - 76 -
22@99\@,@@@%%%@4@5&R)-6-methyl-142-(2H-"3-triazo|-2-y1)benzoyIThiperidin-3-

yl}methpx ridine; 2-chjoro-4-( 16-methyl-1 -[2-(2H-.1 ,2,3-trjazol-2 -y1 )benzoyl]piperidin-3-y
methox%%%ﬂﬁ’f@“ﬁéﬁ%?éﬂfe [E%ﬁ%’ﬁ?f gﬁi{ 14590 -QI\If,)L“t‘ﬂg?éf L -WHQHEgyl]piperidin-B-

yl[methosylpifrigineyaidtereoisomer thereof a pharmaceutically acceptable salt thereof, and a
pharmaceuisally accapiablessalial Ristsrapisgmer thereofs. riazol-2 21 hB8,60hatAG eFClaim 1
which I%}methoxy)pyridine;

15 5-fluoro-2-{[{6-methyl-1-(5-methyl-2-pyridin-2-ylbenzoy)piperidin-3-yl jmethoxy} pyridine;
S-fluoro-2-{[(3R.6R)-6-methyl-1-(5-methyl-2-pyridin-2-ylbenzoy])piperidin-3-
yljmethoxy} pyridine;
S-fluoro-2-{[6-methyl-1-(5-methyl-2-pyridin-3-ylbenzoyi)piperidin-3-vl]methoxy }pyridine;
5-fluoro-2-{[(3R,6R)-6-methyl-1-(5-methyl-2-pyridin-3-ylbenzoyl)piperidin-3-

20 yllmethoxy}pyridine;
5-fluoro-2-({1-{2-(5-fluoropyridin-2-y)-5-methylbenzoyl]-6-methyipiperidin-3-
vlymethoxy)pyridine;

S-fluoro-2-( { 3R,6R)-1-[2-(5-fluoropyridin-2-yi)-5-methylbenzoyl]-6-methylpiperidin-3-
ylymethoxy)pyridine;

25 2-{4-chloro-2-[(5-{[(5-fluoropyridin-2-yl)oxy|methyl } -2-methylpiperidin-1-
yvhcarbonyl|phenyl}pyrimidine;
2-{4-chioro-2-[ (2R, 5R}-5-{[(5-fluoropyridin-2-yDyoxy methyl }-2-methylpiperidin-1-
yhecarbonyl|phenyl ! pyrimidine;
2-{4-ftuoro-2-{(5- {[(5-fluoropyridin-2-yyoxylmethyl } -2-methylpiperidin-1-

30 yhecarbonyljphenyl}pyrimidine;
2-{4-fluoro-2-{((2R.5R)-3-{[(5-fluoropyridin-2-yl}oxyjmethyl } -2-methylpiperidin-1-
ylycarbonyi|phenyl} pyrimidine;
5-fluoro-2-({6-methyl-1 ~{5mme1;hy§¥2w(l J3-thiazol-4-yl)benzovl]piperidin-3 -yl methoxy)pyridine;
S-fluoro-2-({(3R,6R)-6-methyi-1-[5-methyl-2-(1,3-thiazol-4-yl)benzoyl |piperidin-3-

35 ylimethoxv)pyridine;
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102- [2-R(2R,SR)-5-,t1(5-fluoropyridin-2-yl)oxylmethylt-2-methylpiperidin-1-yljearbonyll-4-
methylphenyll-pyrimidine; or a pharmaceutically acceptable salt thereof 3. A pharmaceutical
cerposition which comprises an inert carrier and a compound of Claim 1 or a pharmaceutically
acceptable salt thereof. 15 4. A compound of Claim 1 or a pharmaceutically acceptable salt
thereof for use in medicine. 5. Use of a compound of Claim I. or a pharmaceutically
acceptable salt thereof, for the 20manufacture of a medicament for the treatment or prevention of a
sleep dISO A caompound of Claim 1 or a pharmaceutlcally acceptable salt thereof for

enhancing Oe“ﬁ[:laﬁitg/ %]Fgfégf)'{%ﬂiwﬁ‘é% of LEtawipaeint 9 caanev Liiparirrmaceutically acceptable

salt theredhinttiecymanufacture of a medicament for treating insomnia. 8. A compound of Claim 1 or a
pharmasenlioeily A¢capiablessalldner PO IIARANNG INSAMNIR: 801 bervzo11Fo45e,pha compound of

Claim 1 7{ a ﬁm‘uarnhac g%:ally acceptable salt thereof in the manufacture 0 a medicament for treating
or controlH 10. A compound of Claim 1 or a pharmaceutically acceptable salt

thefeof fb‘ﬂéﬁt%@f @Q@Bﬁﬁm lifrg “obesity!-2-(2H-tetrazol-2-y1)benzoyljpiperidin-3-
vl}methoxy)pyridine;

5-fluoro-2-( {{3R,6R)-6-methyl-1-| S-methyl-2-( ZH-tetrazol-2-yl)benzoyl]piperidin-3-
yl}methoxy)pyridine;
5-fluore-2-({6-methyl-1-[5-methyl-2-{1H-pyrazol-1-yl)benzoyl |piperidin-3-

10 ylimethoxy)pyridine;
5-fluoro-2-({(3R,6R})-6-methyl-1-[S-methyl-2-(1H-pyrazol-1 -ylYbenzoyl}piperidin-3-
vlimethoxy)pyridine;

2-{[1 ~(:2~ethoxybenzoyl)~6-methylpiperidin»«S»yi}methoxy }-5-fluoropyridine;
2-{[(3R.6R)-1-(2-ethoxybenzoyl}-6-methylpiperidin-3-ylJmethoxy?} -5-fluoropyridine;

15 2-{[1-(biphenyl-2-ylcarbonyl)-6-methylpiperidin-3-yljmethoxy} - 5-flucropyridine;
2-{[(3R.6R}-1-(biphenyl-2-ylcarbonyl)-6-methylpiperidin-3-yljmethoxy} -5-fluoropyridine;
5-fluoro-2-({6-methyl-1-{2-(2-phenylethyl)benzoyl|piperidin-3 -yl}methoxy)pyridine;
5-fluoro-2-({(3R,6R)-6-methyl-1-[ 2-(2-phenylethyl)benzoyl |piperidin-3-vl rmethoxy)pyridine;
7-[(5-{[(5-flucropyridin-2-yl)oxy]methyl } -2-methylpiperidin-1 -yhcarbonyl]-1H-indole;

26 7-[((ZR,5R)-5-{[(S-fluoropyridin-2-yl)oxy]methyl }-2-methylpiperidin-1 -yljcarbonyl}-1H-indole;
2-{2-[(5-{[(5-fluoropyridin-2-ylyoxymethyl } -2-methylpiperidin-1 -
vhecarbonyl]phenyl } pyrimidine;
2-{2-[((2R,5R)-5- {[(5-fluoropyridin-2-ylyoxy |methyi } -2-methylpiperidin-1 -
vhcarbonyl]phenyl ! pyrimidine;

25 3-methyl-2-({6-methyi-1-[2-(3-methyl-1 .2,4-oxadiazol-5-yl)benzoyl|piperidin-3-
yl}methoxyjpyridine;
3-methyl-2-({(3R,6R)-6-methyl-1-12-(3-methyl-1 2,4-oxadiazol-5-yl)benzoyl|piperidin-3-
vitmethoxy)pyridine:
2-(2-{{2-methyl-5-({[6-(1.3-0oxazol-2-y})pyridin-2-yljoxy} methyhpiperidin-1-

30 yljcarbonyl}phenylpyrimidine;
2-(2-{[(2R.5R)-2-methyi-5-({[6-(1 .3-oxazol-2-yhpyridin-2-yljoxy } methyl)piperidin-1 -
ytjcarbonyl} phenyl)pyrimidine;
2-{2-[(5-{[(6-isopropylpyridin-2-yljoxy]methyl}-2-methylpiperidin-1-
vhcarbonyl]phenyl }pyrimidine;
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2-{2-H((2R,5R)-5-{[(6-isopropylpyridin-2-yDoxyjmethyl}-2-methyipiperidin-1-
y%)carbonvﬂphenylIpvrimidine‘
4-{2-[(Z-methyl-5- {[(3-methylpyridin-2-yljoxy Jmethyl } piperidin-1-vi)carbonyl]phenyl }-1.3-
thiazol-2-amine:
500 4-{2-[((ZR,5R)-2-methyl-5-{[(3-methylpyridin-2-yDoxy]methyl } piperidin-1-
vhcarbonviiphenyl }-1,3-thiazol-2-amine;
S-fluoro-2-({1-[2-fluoro-6-(2H-1,2,3-triazol-2-yhbenzoyl}-6-methylpiperidin-3-
vijmethoxy)pyridine;
S-fluoro-2-({(3R.6R)-1-[2-fluoro-6-(211-1,2,3-triazol-2-yl)benzoyl ]-6-methylpiperidin-3-
10 yl}meﬂw\v)pvndme
2-{3-fluoro-2-[(5-{[(5-Nluoropyridin-2-yloxyjmethyl } -2-methylpiperidin-1 -
yi)carbonyl]phenyl }pyrimidine;
2-{3~thaoro-2-[((ZR,5R}-5-{{(S-fluoropyridin-2-yDoxymethyi} -2 -methyipiperidin-1 -
yvhcarbonyl]phenyl } pyrimidine;

15 5-fluoro-2-({6-methyl-1-[2-(1H-1,2,4-triazol-5-yDYbenzoyl]piperidin-3-yl } methoxy)pyridine;
S-fluoro-2-({(3R.6R)-6-methyl-1-[2-(1H-1,2 4~triazol-5-yl}benzoyl Ipiperidin-3-
yl}methoxy)pyridine;
3-chioro-2-({6-methyi-1-{2-(2H-1,2,3-triazol-2-yl}benzoyl |piperidin-3~yl} methoxy)pyridine;
3-chloro-2-({(3R,6R)-6~-methyl-1-[2-(2H-1.2,3-triazol-2-yl)benzoyl piperidin-3-

20 yl}methoxy)pyridine;

S-fluoro-2-( {6-methyl-1-{2-(1 H-pyrazol-1-yD)benzoylpiperidin-3-yl  methoxy)pyridine;
S-fluoro-2-({(3R,6R}-6-methyl-1-[2-(1H-pyrazol-1-ylibenzoyl piperidin-3-yl ymethoxy)pyridine;
2-1(5-{[(5-fluoropyridin-2-yljoxy]methyl } -2-methylpiperidin- 1 -yl)carbonyl]-3-phenylpyridine;
2-[{(2R.5R)-5-{[(5-fluoropyridin-2-yyoxy]methyl } - 2-methylpiperidin- 1 -yhcarbonyll-3-

25 phenylpyridine;

S-fluoro-2-( {6-methyl-1-[(4-phenyipyridin-3-yl)carbonyl|piperidin-3-y1} methoxy)pyridine;
S-thaoro-2-({(3R,6R)-6-methyl-1-[(4-phenylpyridin-3-yl)carbonyl |piperidin-3-
yl}methoxy)pyridine;

3-[(5-{[(5-tluoropyridin-2-yloxy]methyl } -2-methylpiperidin-1 -yl }carbonyl |-2-phenyipyridine;

30 3-[((2ZR.5R)-5-{[(5-fluoropyridin-2-yDoxy|methyl} -2-methylpiperidin-1-ylcarbonyl ]-2-

phenylpyridine;

2-chloro-3-({6-methyl-1-[2-(2H-1,2,3-triazol-2-yhbenzoyl |piperidin-3-yl} methoxy)pyridine;

2-chloro-3-({(3R,6R}-6-methyl-1-[2-(2ZH-1,2,3-triazol-2-yl)benzoylpiperidin-3-

yl}methoxy)pyridine;

35 Z-bromo-5-({6-methyl-1-[2-(2H-1,2,3-triazol-2-yDYbenzoyi jpiperidin-3-yl } methoxy)pyridine;
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2-bromo~-5-({(3R,6R)-6-methyl-1-{2-(2H-1,2,3~triazol-2-yDbenzoyl |piperidin-3-
yltmethoxy)pyridine;
2-chloro-4-({6-methy!-1-[2-(2H-1,2,3-triazol-2-ylybenzoyl]piperidin-3-yl imethoxy)pyridine
2-chloro-4-{ {(3R,6R }-6-methy}-1-[2-(2H-1.2.3 -triazol-2-yl}benzoyl |piperidin-3-
yl}methoxy)pyridine,

a stereoisomer thereof, a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptabie salt of a stereoisomer thereof.

2. The compound of Claim 1 which is:
2 2-(C2R,SRY-5-{[(5-fluoropyridin-2-yl)oxymethyl }-2-methylpiperidin-1 -ylycarbonyt]-4-

methylphenyl} pyrimidine; or a pharmaceutically acceptable salt thereof.

3. A pharmaceutical composition which comprises an inert carrier and a compound of

Claim 1 or a pharmaceutically acceptable salt thereof.

4. A compound of Claim 1 or a pharmaceutically acceptabie salt thereof for use in

medicine.

5. 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.

6. A compound of Claim 1 or a pharmaceutically acceptable salt thereof for enhancin g

the quality of sleep.

7. Use of a compound of Claim 1 or a pharmaceutically acceptable salt thereof in the

manufacture of a medicament for treating insomnia.

8. A compound of Claim 1 or a pharmaceuticalty acceptable salt thereof for treating

insomnia.

9. Use of'a compound of Claim 1 or a pharmaceutically acceptable salt thereof in the

manufacture of a medicament for treating or controlling obesity.

10. A compound of Claim 1 or a pharmaceutically acceptable salt thereof for treating or

controlling obesity.
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