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conpositions conprising said conmpounds and their use in treating
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wi 6h oFhEk DaOF i TS |INVEINIT TN treating obesity, netabolic syndrone or
cognition d orders. maceuti cal co

15
s ti o s
conbi nat i onﬁjchleclgwgln investign ﬁ%‘é‘&r I’I‘i’i ReterRaiam:in Oséﬁ?@?gm%@hgg agfj t he
[ t : d
user ul IpGveifch BRFe0t o & Rsk iR, Sl B el B R pounes
di sor dpharraeeaticad oompcfsm;ﬂrast @ﬁnpﬁﬂn@é@iﬁ?&@dﬁm@s ahE thalyisel idkteBiiag

hi st am ne rec t or.s, ave bee aracterized by,their
phar b BegGLTY Slssasesh aletic fondiieat ohesity, BoaRAIE DRAOMEaFRTUtone

reg ponaeﬁ?@ars%e@évsz %Qrd?dv%ﬁ‘r’%fdooé@dtr l?é @Et@ is der8C TREGhFerRt

present, for exa In the ileum t ronchi al snoot
nmuscl eatso felatesdo zm uselefra @smbimation of hTstamm H3 m&agcrmsm afizhis invention

recepto i at.ed ,responses _ acte S c n .of stric acid

and | nBI TSR RGECaRpaanes foh e ERdeR R AT A ERTY Hisearss A e ar e
expr esgEAdIBbhEBAS Wellan the HisBaI é@namﬂtnaﬁ&if,ambﬂa'imaadﬂgﬁémgbﬁ%ﬂ of fifiewn to
be involved in the chenptaxis of both cell types. In the periphery, H3

r ecept vestios yvitly ethes astives U§?be§QfHEQﬂTtE\9"@3&ﬁéty, mgtebelic $yErow® ohdul at e

i .
18D o CaNfioh ek LRIAALES! ChafRdcdl-aT N BoRiRs O BtshOpfion pf 1
r ecept one orghoreatove histaimine &lgiammﬁistmmhpeumm eptheeiphentien withfdrmot o

resi stance and capaci t ance vessels, causin vasocﬁ%l | at | Po(gal n addition, in

r odent S10r@ KistaRWIR F11gpMp B 3N PE ”@(Sr restiog qhesiye,

zggg/eg f@%& Bzélyrﬁ?%woe”&’%%bg& Hgﬁ@i{ M%@rdlé}std?érd@ﬂ%ﬁ@n%plé%lﬂ' ation. WO

20 BACKGROUND OF THE INVENTION A
The histamine receptors, H,, Hz, H3z and H, have been characterized by their

pharmacological behavior. The H; receptors are those that mediate the response
antagonized by conventional antihistamines. Hj receptors are present, for example,
{  in the ileum, the skin, and the bronchial smooth muscle of humans ahd other

25 mammals. The most prominent H, receptor-mediated responses are the secretion of
gastric acid in mammals and the chronotropic effect in isolated mammalian atria. Hg
receptors are expressed primarily on eosinophils and mast cells and have been
shown to be involved in the chemotaxis of both cell types. _

In the periphery, Hj receptor sites are found on sympathetic nerves, where they

30 modulate sympathetic neurotransmission and attenuate a variety of end organ
responses under control of the sympathetic nervous system. Specifically, H; receptor
activation by histamine attenuates norepinephrine outflow to resistance and
capacitance vessels, causing vasodilation. In addition, in rodents, peripheral Hs
receptors are expressed in brown adipose tissue, suggesting that fhey may be

35  involved in thermogenesis regulation.



H3 receptors are also present in the CNS. H3 receptor expression is observed
I n cerebral cortex, hippocanpal formation, hypothal anus and other parts of
the hunaWOGHW78HPKal brain. H3 receptors are expressed BHTNS%QOQWﬁQ?gi c
neurons and, as heteroreceptors, on newons involved in other
neurotransmtter systens, where H3 5 receptor activation results in
presynaptic inhibition of neurotransmtter release. In the particular case

of histam nergic neurons, H3 receptors have been inplicated in the
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WO 20036838¢47, LifeUuSciemols shiad280R).i 4381043 2002equemthg dndirert200dulatians 84 3)
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o e o BistadsingrBicthat hitelbn hRERH (e GO, R%ptars may beg megns to
publ i cafictifai@l theb8 RoOSssRise Differént Ga8seLof HPreuapAdr igthdd halebesn

conpositions for the treatnent of the synptons of allergic rhinitis using a
coithi nadeseriad and theis useder Redidlepginal #0d peyelpetic dipeaspmhas begnsuggestasst

or esent (S ndr i ROOREASEL ARIGHa0stars W0t ip 15 ) i SotmtB0 1575
PCTI US28AtHgan#36 Gnay Be useful in treating various neuropsychiatric conditions, where
cognitive deficits are an integral part of the disease, specifically ADHD, schizophrenia
and Alzheimer's disease (see, for example, Hancock, A.; Fox, G. in Drug Therapy (ed.
20  Buccafusco, J.J.). (Birkhauser, Basel, 2003).
Imidazole Hz receptor antagonists are well known in the art. More recently,
{ non-imidazole H3 receptor antagonists have been disclosed in US Patents 6,720,328
and 6,849,621 and in and 2004/0019099. WO 2003/103669 and WO 2003/088967
(US Published Applications 2004/0097483 and 2004/0048843) disclose 1-(4-
25  piperidinyl)-benzimidazolone and 1-(4-piperidinyl)benzimidazole derivatives. All these
patents or publications are incorporated by reference.

US 5,869,479 discloses compositions for the treatment of the symptoms of

allergic rhinitis using a combination of at least one histamine H1 receptor antagonist

and at least one histamine H3 receptor antagonist.

30
SUMMARY OF THE INVENTION
The present invention provides novel compounds of formula I:




(RS)a (R{)b R RX ML Mz M8 R3 n Y rlp | or a pharmaceutically acceptable
salt thereof, wherein: aisO,1lor2; bis O, 1 or 2; 5 nisl,2or3;, pisl, 2
or 3; M isCHor N Mis CH CFor NN Mis CHor N10 wt htheprowso

that wherWOROHHINE are each N, p is 2 or 3; Y is -C(=CGCT/USRHAI3800

-(CH2)g-, -C(=NOR7)- or -SOL.2-; qis 152, 3, 4 or 5, provi ded that when ML
and M are both N, g is 2, 3, 4 or 5 Is -N(R4)-, -N(R4) - CH(R19)
-CH(R19)-N(R4)-, -(CH2)rC(O-N(R4) - -0- (CH2) 2- C(O) N( R4) -
-CH2-0- (CH2) 3-C(O - N( R4) - -CH(ng)CH(RlQ)N(R , -(CH2)t 15 N(R4)-C(O -
-C(O-NR4) - CH2-, (CHZ)rN(R19) (b)N(ng) R19) C(O N(R19) - (CH2) r,
-(CH2)t-OC(O) N(R19) -, -N(R19) -0-, - -; CH0-, -0(O-, -C(0)0-,
OCH( R19) -, -CH(R19)0- , S— -5( )- or - ry so, 1, 2ar 3; tisOorl; 26 Z
is a bond, [C(R8)(R8|)]3'r\ CH( R2Q) RQO) OMS - 0)-CH(R20) - N-,
_CH(R20) - [ C( R23) (R23' ) 11-5X7 13 )}w:é'

-CH(R20) - C(R20) =C(R20) - [C(R2 ]1.3- p[C(R8)(Rd)]n-, wher ei n at
| east o9& a@REERSUfically amemtat)elptsatt reof, W@r@at kyl ene or

het er ocycl oal kr).:‘.l(f"nle oup, provided that when M3 is Nand Zis -

[ C(R8) (R8' )]r?‘ 't @ 'upt ed by a heterocycl oal kyl ene group bonded through a
ring 25 nitraegem, tae2;al kyl ene portion of the Z group has 2-4 carbon atons
bet ween M3 and sai d nitrogen; n' is an interger froml to 6; RL is H,
R109al kyl , RIOSh@A@adikyl , RL0-aryl, R O-nonoheteroaryl, 30

R10- heterocy@égail I@y&r:gxr a group of the formul a: WO 20071001975

PCT/ US2006/ 0 -4
M'is CHorN;
; M?is CH, CF or N;
| M3 is CH or N
10 with the proviso that when M? and M® are each N, p is 2 or 3.

Y is —C(=0)-, -C(=8)-, -(CHz)e-, -C(=NOR’}- or -SO1»-;

qis 1, 2, 3, 4 or 5, provided that when M and M? are both N, gis 2, 3, 4 or 5;

X is =N(R*)-, -N(R*)-CH(R®)-, -CH(R"®)-N(R*}-, -(CH2)-C(O)-N(R%)-,
-O~(CHz2)2-C(O)-N(R*)-, -CHz-O-(CH2)s-C(O)}-N(R*)-, -CH(R')CH(R™N(R*)-, -(CH2)¢

15 N(R*-C(O)-, -C(O)}-N(R*)-CHz-, (CH2)-N(R"*)C(OIN(R™®)-, -N(R™)C(O)N(R"*)-(CHz)r-,

«(CH2)-OC(OIN(R™®)-, -N(R"®)C(0)0-, -O-, -OCH2-,-CH,0-, -00(0)- -C(0)0-,
OCH(R™)-, -CH(R™®)0- , -8-, -S(0)- or -SO,-; :

ris0,1,2or3;

tisOor1; :

26 Zis a bond, {C(R*)R™)]r-, -CH(R*)-CH(R*)-0-, -CH(R*)-CH(R™)-N-,
-CHR®)-[C(R®)R™ 1.5~ , -CH(R®)-C(R™)=C(R®)-, -CH(R®)-C(R®)=C(R®)-
[CRPYR*]1.5- or [C(RENR®)]-, wherein at least one C(R®)(R®) is interrupted by a
cycloalkylene or heterocycioalkylene group, provided that when M is N and Z is -
[C(R®)(R®)]v- interrupted by a heterocycloalkylene group bonded through a ring

25  nitrogen, the alkylene portion of the Z group has 2-4 carbon atoms between M? and
said nitrogen;

n'is an interger from 1 to 6;

R"is H, R'alkyl, R"-cycloalkyl, R"-aryl, R'-monoheteroaryl,
30  R™-heterocycloalkyl or a group of the formula:



A R10 | or2 where ring Ais a nonoheteroaryl ring, said nonoheteroaryl or
nonohet er oar ring is a nonocyclic ring having 1 to 4 heteroatons sel ected
from O §W05%B”Wﬂ9§%|d het eroatons interrupting an ar onBETUSEAPBBEIL| i ¢
ring structure having froml to 6 5 carhon atons, provided that there are no
adj acent oxygen and/or sulfur atoms present mﬁth nonohet eroaryl rings, such
as isothiazole, isoxazole, oxazole, triazole, tetrazole, thiazole,
t hi ophene, furane; pyrrole, pyrazole, pyrane pyri m di ne, pyrazine,
furaranyl, pyridazine, and pyridine L %pyridine N- oxi de) being

kyl5 Ral kenyl, Raryl,
ycloal kyl; R3 is H, alkyl,

Rhet eroaryl, R-cycloal kyl or 10 Rj i
R21-aryl, R22-cycloal kyl, R72- hetI crophkyl , R21- heteroaryl or -C(O NH2;
R is H alkyl, haloalkyl, R18-akyl, R18-hét®oaryl, R18-aryialkyl, -C(O) RL2

or -S02R13; : : |

consi sting of arﬁoﬁfﬁ]gllggllﬁaﬁ?ﬁﬁﬁg?irg %@@W%@%&prefgragﬁ%élﬁg%ﬂp
or two RAgdsashbhoentlc iny haing dlatos? batduoatoa:hsoaelectdo\/@oﬂGOsabandN@aﬂd on
t he sa arbon atom form=0; R7 iis H  al kyl, hal oallgyesml?lo ar

RLG- hot BEEIPaToM SiETYPHES AR AIDRIE AR TiNGS Bt e iaatg DBkl 45 6

I ndepen a‘?i,l'é’c cl oal kyﬁ
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R10, |,
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(O - het er ocﬁ:lls)éﬂ ~Alkyl - RUzathanyl, R {Gmmd 2R""elzm~t|(anzza:ylzRM RYCOERIAT - NHC( O) -
K P-NHC(O) CH3, - NHSCRRt 1, - CH(=NOR19), - SO02N(Rt1)2, -
e )

3 and 0 |s 1, 2, 3 or 4 substituents |nde$endently sel ect ed
fromt he gr o3 :s B0 ationsRELanyy RI-dyicidaikyd, RELetbroayeida0ayl KRF-hetSrbarsl dsexy,
aryl, &Ialk , heteroaryl, heteroarylalkyl, aryloxy, haloalkyl,
hal oal kobedO -C(O -al kyI -C(O WD 2007/ 001975 PCT/ US2006/ 023800

R'is H, alkyl, haloalkyl, R"*-aryi, R"®-heteroaryl, R"®-arylalkyl, -C(O)R* or
~SOR"™;
15 R® and R® are each independently selected from the group consisting of halo,

alkyl, -OH, alkoxy, haloalkyl, preferably -CF3; and —CN; or two R® substituents on the
same carbon atom or two R® substituents on the same carbon atom form =0;
R’ is H, alkyl, haloalkyl, R'%-aryl or R'’-heteroaryl;
R® and R¥ independently are 1, 2 or 3 substituents independently selected from
2L the group consisting of H, R'*-cycloalkyl, R'®-heterocycloalkyl, R"*-aryl, R'’-heteroaryi
. and haloalkyl, preferably -CF3; ,
each R? is independently selected from the group consisting of H and alkyl;
R is 1, 2, 3 or 4 substituents independently selected from the group
consisting of H, halo, alkyl, R'®-cycloalkyl, -OH, alkoxy, R'%-aryl, R"-arylalkyl, R'®-
25  heteroaryl, R""-heteroarylaikyl, R'"-aryloxy, haloalkyl, haloalkoxy, -NO,, -C(O}-alkyl, -
C(O)-heterocycloalkyl, -COzR", -N(R™),,-CON(R*")2, -NHC(O)R", -NHC(0)-
alkoxyalkyl-, -NHC(O)-CH2-NHC(O)CHa, -NHSO.R", -CH(=NOR"), -SO,NR"),, -
SO,CF3and ~CN;
each R""is 1, 2, 3 or 4 substituents independently selected from the group
30  consisting of H, hélo, alkyl, cycloalkyl, -OH, alkoxy, aryl, arylatkyl, heteroaryl,
heteroarylalkyl, aryloxy, haioalkyl, haloaltkoxy, -NO2, —C(O)—a_lkyl, -C(O)- |



-5- heterocycl oal kyl, -CO02R11, -N(R11)2i-CON(R11)2, -NHC(O R11,

-NHC( O) - al koxyal kyl -, - NHC(O) - CH2- NHC( O) CH3, - NHSO2R', - CH(=NOR19),

- SO2N( RLW@,2607029053 and - CN. each R11 is independent| Y@L om t he
group consisting of H alkyl, 5 haloalkyl, Rl8-aryl, R18-heteroaryl,
R18-aryl al kyl, R18-cycl oal kyl and R18- " Het erocycl oal kyI R12 is al kyI
R18-cycl oal kyl, R18-aryl, R16- heteroaryl or R18 heterocycl oal kyl ; R13 S
al kyl, aryl . or al kyl sul foqyl al kyl; R16 | or substituents

i ndependeterogyelonliit, «6Q2Ro m-NiR @nﬁ@Nﬂan z,leHQ:{Qiﬂ ]:UH‘J;(Q*)aﬂIbOXB@W

Eé?e?Xﬁb@%mwﬁ%@?@ﬁ@%Wﬁ@%ﬁ:ﬁ‘k{;i"(*uﬁﬁeﬁa%bw%&“e%@p@Eﬁébséym‘

preferalgy: - -NO2, -CO2R17, -N(R17)2, -alkylene-N(R17)2, -CON(R17 17
17)2, - NHC( O) R 34\HCX( O) OR , - NHSO2R17, -S02N(R17)2 and -CN;, each R17 is
i ndependent | yashl BLtis indenendently gelested fom ﬁtagr@umcqnswélngwa alkylhal oal kyl ,

Sune i 1 DelRY B aiheST el BT BRAK P eRif MR b "o 1)tk

hal o, ahk@fpcytlabmgl kyl, preferably - CF3, N02 -CN and -al kyl ene-N(R17") 2;

each R17' |s | depende LIy sel ect e1g from,t group congisting of H alkyl,
hal oal kyl ; ?ls ﬁH‘Wbr%mOVPIOGH%VbI atakyl, %n@et@’pénd@ya oseterpeedostky; i s

[ ndependentl 18 onsisting of Hand alkyl; R20 is

i ndependent | 3){;{52% Q@F%W'r"g:ﬁ %ﬂ%%ﬁ'&@k@bna sting of Hand alkyl; R21 is 1,

2, 3 or 4 sule i mezm 3 mam@mde dentlg Gelaoted frioen mangmmmisiﬁtiingg)f of
7

H hal o, al ky o al kox haI oal kyl , preferabl

10 CF3, _qy, - CHF2, 10
e tBal kb alo.glyic R pyeloaia. OHhalkoy cydrowyafonk RS sD TR -beleray R 'S5 Ro2
o P B Y e I e o AR st O,
R23 is iMOgpdaghl’l NR''B, €B1k38t-:-mu-:b~lsk(ﬁl )gm@rx(mﬂgpenwfz(q)g lseNé’ﬂ(éijFw’lr mthe
t 0 R10 t R10
Dt er oaRIBOaR Y S ORIR it rbBly Y Gral hal o - o - art Al oy, hal oal koxy,
preferably - @gER, R”mdepéﬂdaﬁﬁiy séKeBPaderoR?&e §roupdeReRdRatdnH latkﬂ or 3

substituents i.ndependently selected fromthe Qroup consisSting of
Rl(b5cycha|@IaH§M|.,BWEW@MC‘WQIQﬁ{kNWW mirerwmiqalhxdt eroaryl,
R™is 1, 2 or 3 substituents independently selected from the group consisting of
H, alky!, halo, alkoxy, haloalkyl, preferably -CF3, -NO, -CN and -alkylene-N(R" )»;
each R" is independently selected from the group consisting of H, alkyl,
haloalkyl, aryl, heteroaryl, cycloalkyl and heterocycloalkyl
20 R is independently selected from the group consisting of H and alkyl;

R? is independently selected from the group consisting of H and alkyl;

R*'is 1, 2, 3 or 4 substituents independently selected from the group consisting
of H, halo, alkyl, -OH, alkoxy, haloalkyl, preferably -CF3, or -CHF5, haloalkoxy,
preferably -OCF3, -NO,, -CN, -C(O)N(R"®), and —-N(R™%)z:

25 R* s 1, 2 or 3 substituents independently selected from the group consisting of
halo, alkyl, -OH, alkoxy, haloalkyl, preferably -CF3, -NO, and ~CN; and
R%is independently 1, 2 or 3 substituents independently selected from the
group consisting of H, R'%cycloalkyl, R'%-heterocycloalkyl, R'%-aryl, heteroaryl,
haloalkyl, preferably -CF; halo, -CN, -OH, alkoxy, haloalkoxy, preferably -OCF3, -NO,
30 and -N(R%..
R* is independently 1, 2.or 3 substituents independently selected from the
group consisting of H, R"%-cycloalkyl, R"-heterocycloalkyl, R"-aryl, heteroaryl,



WO 2007/ 001975 PCT1US2006/ 023800 -6 hal oal kyl, preferably -CF3, -OH,

al koxy, hal oal koxy, preferably -OCF3, -NO2, and - N(R9)2. This invention

al so prowwvdesormopirar maceut i cal conposition conprising arPCIEE$2004/023800anount
of at |east one conpound of formula | apd.a pharmaceutically - 5 acceptable
carrier. This invention further provi deQ-a method of treati ng: allergy,

all ergy-induced airway (e.g., upper airway) responses (e.g., pruritis,
sneezi ng, rhinorrhea, mucosal i nf ammati on; see, for exanpl e McLeod, JPET,

305 (20038palqf PrefarablysiF;p+OHd alfoxy, haiasaikoxyq gefErably)-OCHH NS and —
cardi ova? érj)l ar di sease, diseases of the @ tract, 10 hyper- and hypo-
notili ty Rne acidic secretion of the gastro-i ntestl nal tract, netabolic

syndr one, i and
oyndr o, DRt e Al RS i Raduicl BB BB RIS T

exanpl esffectyiet anbant ehdt ldast erss compoundasfiformuladednd at r@rﬁ‘@téaﬂ@al(gs uch as
attentlon deficit _.hyperactivity disorder (ADHD), Al zhe| ner's Disease (AD)

sch? RIgiGTI8E nonal coholic fatty Iiver di sease (NAFLD), hepatic

St eat osi s, nppRliGo %‘rﬁ’t’idﬁ%@%‘?gutr&ﬂﬁ éta'r’h%zsuc reat rsﬂl@? %H%EQE&P%%%SH' ul ar

car ci nonma and/ or I sorders
admi ni sisvay(e.g0 uppeRtirevay) respursss. gsuplmrltlsr em:auang ﬂtﬂn@ﬂ'ﬁ@:tmueomnunt of

. BTGRP, o TRyt Chaat, SHiT 308 G| r&ﬁsirppbc By
CO”pouWa%a‘i’ﬁoﬁgé&ldrﬂvﬁgbét%ﬂsﬁrne cﬁﬁ?&%s u?ﬁir dit&add Qﬂﬁ_ﬁé’é&e@m@ abol i c

syndr one, obes ogni tion detrcit sorders 'S |nvent|on urther
pridvi dewperpand Mpeumcdmy andpoiic: setm“ehonmfrtm ggstm -inteistinal fraet, erdaboliof a

conbi natiagn of af) %fas one corH) und, of & and at | east ,25 one Hl
recept GV 4 AGoRPET ﬁrsv&et‘-ﬁ VB‘F\@PHHHQU?‘?'@QPRPC&@@Q& abl e
carri ernar&'dﬂbﬁ)syﬁ\f@'ﬁbl- QﬁdfHVpbPéiftwﬁtS/%\f'tl‘i'@‘%eﬁtrﬁﬁﬁé’l@@u@fsybfe@ﬁt(fdﬂ%xﬁh"lpﬁé,gy

al 'ergy-induced airway responses, and/or congestion conprisin

admi ni agietiag ansl depression), ¢ngf¢@udaﬁcltd@@rdersdau%m aftendionede gﬂavte anount of

ocopt SVBERANRY Bo B ARPES) ADTRHERs Hpehd (D Toha 3eNAbRieAR oo T bl

cqrﬂ)OSIrtdr@lbcﬂmmrfaﬁyngemSeaéé ENARLO)anepuatic stkatogiobmaitoleslicof at | east one
conmpound of fornu | east one ot her corrpound useful in treating

at
obeb: 1 Pleatohanains (VhSElcriEhosisy hepaPalldiar carcinoma and/or other CNS
disorders (such as migraine) comprising administering to a patient in need of such

treatment an effective amount of at least one compound of formula 1.

“Patient” means a mammal, typically a human, although veterinary use is also
20  contemplated. ,

In particular, compounds of this invention are useful for treating congestion,
metabolic syndrome, obesity and cognition deficit disorders.

This invention further provides a pharmaceutical composition comprising an
effective amount of a combination of at least one compound of formula | and at least
25  one H, receptor antagonist in combination with a pharmaceutically acceptable carrier.

This invention further provides a method of treating allergy, allergy-induced
airway responses, and/or congestion comprising administering to a patient in need of
such treatment an effective amount of a combination of at least one compound of
formula | and at least one H, receptor antagonist.

30 This invention further provides a pharmaceutical composition comprising an
effective amount of a combination of at least one compound of formula | and at least
one other compound useful in treating obesity, metabolic syndrome, cognitioﬁ deficit



WO 2007/ 001975 PCT/ US2006/ 023800 -7 disorders, NAFLD, hepatic steatosis,
NASH, cirrhosis, or hepatacellular carcinoma in conbination with a

phar macewy@ eelrlogisascept abl e carrier. This invention fur PREUSIVGPLIEL a

met hod of treating obesity, netabolic s,7yndr one or cognition deficit °

di sorders conprising adnmnistering to afpatient in need 5 of such treatnent
an effective anount of a conbination of at | east one conpound of fornula |
and at | east one other conpound useful in treating obesity, netabolic

syndr ongiissrdens, tNARLDehepatic steatusis NASNAEIRBoshs prthepatdosdiulzsicarcifdiid, in
cirrhosis, or _hepatace|lular carcinoma. Kits conprising a conpound of
f or mul aCDthina“%éN”rlﬁa%B ﬁrraacpett,t@ﬁﬂbgp@%tﬁbl%wneno a separate HL receptor

ant agoni st i iye BRALIRGSIGPbeckAIBROS idiRAy WPt AaBhE SR stPARkRRBIET © al SO

cont enpl at ed, as ts rising a compou

phar mac %yhdﬁ:ﬂhemmwgmttanaiefoﬂrdis@ﬁe@aom pAsiagsRirainiering twawadiens &f eed N .
treating_ obesity, netabalic syndrone, cognitiagn def | CI t disorders, NAFLD,

hep&tic o&sagha@aémenm;aswffe&tlve RAQUNt S aregimbination @f 2t least enasiempaHng of

-Ila-EEr :TBN(\:/%H%% I' ererr e%t @ﬁ]? I n| [ onsﬁé"pﬂi ﬁ%&gg}lﬁﬁa tl@ﬂ#ﬁ[)@?@l(ﬁ?gg:f &

f or nul asiyndramescdgiitioveeficitdisbedgre eNAFLID, heBblic atedtosis, RANSH\aliehosisybr Mor e
preferably, Rl | R10-phenyl or 20 R10-heteroaryl wherein heteroaryl is a

6- rrerrbeh@éaFaCrﬂj'U ALHENAME; R10-pyridyl. RLO is preferably 1, 2 or 3

bstit t I d
Subst {uent s RIAEIRERSRpl o 8abEdr FaniIs iEbiphayiitica Sompas R 2R00
t hdOconpaephrate Horecdpior antadonise irnayphaomalcettical moyhpositiorgin & skgleached
th h X., ML i f \Y/% f bl y CH CF f bl
(18" Bl Bl Bl G i R Gt ek s bl
2007/ Oogﬁéﬁn%&ﬂéﬁ%@ﬂ%&&?&p%m a Ié!éét' G %p&a@éo&p%ﬁﬂdﬂfs%?m?'@ﬂe\énﬁgch

i ndependent | , nore preferab y 0. preferably -
obeSIty, metabolic syndrome, cognition deficit disorders, NAFLD, hepatic steatosis,

NASH, cirrhosis or hepatacellular carcinoma in a pharmaceutical composition in a
15  single package.

DETAILED DESCRIPTION OF THE INVENTION
Preferred definitions of the variables in the structure of formula | are as follows:

R' is preferably R"%aryl or R™-heteroaryl. More preferably, R' is R'%-phenyi or
20  R'heteroaryl wherein heteroaryl is a 6-membered ring, especially R"-pyridyl. R is
preferably 1, 2 or 3 substituents independently selected from H, alkyl, halo, -CF3, -
CHF3 and -CN. Other preferred groups for R! include:

where 2 is the rest of the compound of formula | énd the éryl or heteroaryl
ring is attached through X.
M is preferably N. M? is preferably GH or CF, more preferably CF. M®is
preferab!y N.
30 Variables n and p are preferably each 2.
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Zis preferably C1-C3 al kyl ene, -CH(R20)-(R23-C1-C5 al kyl ene)-, -CH(R20)-
C(R20)=C(R20)-, -(CH2)2-0- or Cl1l-C3 al kylene interrupted by a cycl oal kyl ene
group, 5 whHeiein1dR0 is preferably Hand R23 is hal o. MRrE/pPs2d&zpity, Z is
one of the following: -CH2-, -(CH2)3-, -CH2-CH=CH-, -(CH2)tCH(F)-, -
-CH2-CH(F)-CH2-, -(CH2)2-0- or H | | -8+ R2is preferably R16-heteroaryl
or R16-heterocycloal kyl, nore preferably a 5 or 6 nenbered R16-heteroaryl or
a 4, 5 or 6-nenbered R16-heterocycloal kyl. More 1u preferred R2 groups are
R16- pyridyl, \Rifalgs Iarﬁrd:yb,aer@ef@Yélﬁlsi@a@cthdepéﬁcfeﬁt@tm ahY drRpE pReferably 0.
R16- azeti di nyI R16- oxazolyl and R16-thiazolyl. Wen R2 is R16- pyridyl,

R16- pyri mi dyIY|WE§‘~f%ﬂbé36a i(“ ’; R16-oxazolyl or R16-thiazolyl, R16 is

Bnd NG, 1&%@5&%} CLESTRyLAYSRaTemLInmsel Sty Lo Kot IgHz

pr ef er alg(R*?)=g(R)s, ubeHb)tzx@nbsomal mm@ﬁem@rﬂupt@ﬁb?@t @ﬁbléalnﬂbhb gheup,CH3
Especi al | y pref red are 2-am no Bﬁ{% - am no oxazolyl, 2-am no
is

t hi & ol yyh er@mnat hlwpraﬁeéablu.hh@nda% Mgde pseferatily) Z iswona of the fellesving:

N T A e

- OCH2- 4C(O) -C(ONR4-, -S- or 20 -S2-, nore preferably -0-, -NR4- or
-S-. R4|s %P%ﬁpbly H, alkyl or -C(OR12, nore preferably H or aIkyI. R 2
S pref al or aryl, nore preferably alkyl or phenyl. R5 and R6 are

|ndepende |y preferably sel ect ed fromH, alkyl, OHor fluoro. Preferred

conpounds a%s?ﬂé@%ﬁ&??ﬁ%@%@%@’%&eﬁd@%ﬁ llr%roréégefgf’agb@@\‘é 93%

31, 33, 34, 35, 88, 1 202, 219 225 2
25§ 25merabered?BO’ haﬁma@VarazB@ om@e‘Jnemberedz -he’&sccmealkglodvlowl 308,

ox At " orafbitoc ) Gl G5 4 SHRD ol R BypR R ¢ Sehectsd T om,
300 andw%trmdﬂésﬂahw ﬂ1ﬁ-azbﬂ§|n§/P|R19%MoMéﬁ§ Fh‘éwﬁuézwf VhewiR?as RS-

meani ngs, unl egs I N |ﬁated ot herwi,se: the |eft.side of h di val ent
r adi cal Bym@ylaRt a@W@B'%R epyradazipyh R oroxerolvbprR xthiazelyh R'his prejerably de of

all _di Vet SUAflierRl dsheRHERAD Sdiddia 1 H, 98H;S1Ni9, Shd NeHERL M AeNR

is R*®-tetrahydropyranyi or R'"®-azetidinyl, R is preferably 1 or 2 substituents
15  independently selected from H and -CHz. Especially preferred are 2-amino pyridyl, 2-
amino oxazolyl, 2-amino thiazolyl, 1-methyl-azetidinyl and tetrahydropyranyi, with 2-
amino pyridyl being most preferred.
R is preferably H, R%-aryl, wherein R? is H, or —=C(O)NH,, most preferably H. -
X is preferably ~NR*-, -NR*CH,-, -O-, -OCH,-, -NR*C(O)-, -C(O)NR*-, -S- or
20 S0, more preferably —O-, -NR*- or =S-. R*is preferably H, alkyl or ~C(O)R"?, more
{ preferably H or alkyl. R is preferably alky! or aryl, more preferably alkyl or phenyl.
R® and R® are independently preferably selected from H, alkyl, OH or fluoro.
Preferred compounds among those exemplified below are examples 11, 15,
24, 26N, 30, 31, 33, 34, 35, 36, 80, 81, 88, 195, 202, 219, 220, 225, 227, 230, 237,
25 256, 257, 259, 260, 265, 274, 280, 290, 294, 295, 298, 299, 300, 301, 308, 309 and
310. ' |
More preferred compounds of this invention are selected from examples 15,
26N, 33, 34, 35, 36, 80, 81, 219, 237, 257, 265, 274 298, 299, 300 and 301.
As used herein, the following terms haﬁe the following meanings, uniess
30 indicated otherwise:
the left side of all divalent radicals is attached to the left portion of formuta |
and the right side of all divalent radicals is attached the the right side of the formula



-9 based upon where the variable is in formula |I; e.g; when X is

-CH2-O0 (CH2)3-C(O- N(R4)-, R1 |s attached to the left or "-CH2-O' side of

t he vari avdeoamdidhe right or "N(R4)-" side is attacheﬁcgﬂjsﬁwlnlzgf) hand
ring along with the R3 substituent. alg§_ (i ncluding, for exanple, the alkyl
portions of arylalkyl and al koxy) 5 represents straight and branched carbon
chains and contains fromone to six carbon atons al kyl ene represents a
dlvalent stralght or branched al kyl chain - eth | ene

pr opy| eh@sed opporwbee the vagiable | lsyln f@tmtd.la|ioatg<mtm>épﬁ &SHnO- éﬁilﬁy)b &(IO);l koxy

chai ns 0 epl aced
by hal oﬁgﬁd)gt niéjaﬁgﬁ’ﬂgd t%&fm@ﬂé éld%%%gﬂgﬂ%@ &'ésr@-ft%(rlr ncl udi ng
the aryFNRHiide ¢ aaamhai toihe |eﬁmra¢asiam@a|@ngmmmw@ REtsstinmantt i cyclic

car bocycl | c gr oup cont aining from6 to 15 carbon atons and having at | east

one aromatic ralky (nelydingdpyexampie, the@kyl pertioastalmyylakiyhand allioxy) al |

i Enao PoRESpHE M A PR ke Eadine <SG Fab it bl & Bariy,

group, atraefined above, bound to an alkyl group, as defined above, wher ein
said al kyl group is the point of attachnent; cycl oal kﬁé represents a
non- aronati ¢ @Men%rrelﬁ'iﬂsﬁmﬂl%F’iV@bﬂtrﬁéfaéﬁfﬁtCﬁrth@C yehaina®eutethyleneabout

10 carb to about 10 carbon at ons. Preferred
cycl oal 95"?%. ng;gro@fﬁ uté@_'t- about 7 ring atons. Non-limting
exanpl es of suidiedikel ctsrdmioalkbkyt:re;presemt alkyloriatkaxydehaiys bs piefingti above
cy open . cl ohex clo and the |like. Non-limti ng anpl es of
suﬂ]abl W ﬁ{ﬁ'f‘lch%}‘c@r gor é\?aﬂtsé %R]%%rel;@@lape@e@éﬁalggpn HeMSomd - ~Ccramant yl
and thegl IFFéﬂ cth- heFgeen ({rt@iqj represents fluoro, chloro; bromo and i 0do;

y c

het er oar represents cyclic groups having 1 to 4 heteroatons selected from
0, Sor N, salanylr(mcmudjagdhelamlmﬂm phgryialkyl) lepresémnts a magosyeliccorur e and

havi ng suf f.i ci r of delocalize el ectrons _to provi.de aromatic
char act Bl SafboyaE By cotBiRas yon B 151 olksE8hh Bemsar SRS AT ng 1 rom
2 to 1468t 68 aﬁ‘éﬁfﬁlc rhee(edy, Bh¥Sa pheniPér ﬁ@ﬂttﬁ Inn | Rl awnaslé and/ or

sul fur atons. Exanples incl ude but are not o0 i sothi azol

i sbRaz o$l§b9fltléiﬂ’9')ﬁ)p§lborf atomsaalthe Qarbaﬁml'9|grouatbemnnt¢ndqdna&@@wb?/e peiteny! |
furanyl oi(ét}tgéﬂr)tenpyr rolyl, pyrazolyl, pyranyl, pyrimdinyl, pyrazinyl,

pyri dazi pyrrdyl (e.g., 2-, 3-, or 4-pyri dyl), pyri dyI N-oxi de (e.g.,
2-, 3-, or 4-pyylalkyl represenis)an aryl group, as defined above, bound to an alkyl group,
as defined above, wherein said alky! group is the point of attachment; ‘
cycloalkyl represents a non-aromatic mono- or multicyclic ring system
20  comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10 carbon
atoms. Preferred cycloalkyl rings contain about 3 to about 7 ring atoms. Non-limiting
examples of suitable monocyclic cycloalkyls include cyclopropyl, cyclopentyl,
cyclohexyl, cycloheptyl and the like. Non-limiting examples of suitable multicyclic
cycloalkyls include 1-decalinyl, norbornyl, adamantyl and the like.
25 halogen (halo) represents fluoro, chloro, bromo and iodo;
heteroaryl represents cyclic groups having 1 fo 4 heteroatoms selected from
0, S or N, said heteroatom interrupting a carbocyclic ring structure and having a
sufficient number of delocalized pi electrons to provide aromatic character, with the
aromatic heterocyclic groups preferably containing from 2 to 14 carbon atoms. The
30 rings do not contain adjacent oxygen and/or sulfur atoms. Examples include but are
not limited to isothiazolyl, isoxazolyl, oxazolyl, furazanyl, triazolyl, tetrazolyl, thiazolyl,
thienyl, furanyl (furyl), pyrrolyl, pyrazolyl, pyranyl, pyrimidinyl, pyrazinyl, pyridazinyl,
pyridyl (e.g., 2-, 3-, or 4-pyridyl), pyridyi N-oxide {e.g., 2-, 3, or 4-pyridyl N-oxide),



WD 2007/ 001975 PCT/ 1JS2006/ 023800 -10 triazinyl, pteridinyl, indolyl
(benzopyrrolyl), pyridopyrazinyl, isoquinolinyl, quinol

napht hyr VWiP 2807003 avai | abl e substitutable carbon and ﬁ?ﬁ%&&@#ﬂgf%ﬁs can be
substituted as defined. heterocycloalky] represents a saturated carbocylic
ring containing from3 to 5 15 carbon atons, preferably from4 to 6 carbon
atonms, which carbocyclic ring is interrupted by 1 to 3 hetero atons
selected from-0-, . -S-, -SO., -SO2 or-NR4Q- wherein R40 represents H Cl to
6 al kytr;aza?ﬂ] iatﬁﬂglmyii@(i@&fh@zgnzow@kmﬁe@yndﬁpyr@zloqumwrplmatmq{mlach R20
I's inde : e : lhStds phenyl and
benzyl ) SRR B el B a8 Rt ShitiEoe gy Bafibe

t et r ahydobétitvimalyhs deéfined. 3- tetrahydrothienyl, 2-, 3- or 4-piperidinyl, 2-
or 3-pyrro|idin¥l, 2- or 3-piperizinyl, 2- or 4-dioxanyl, 1,3-dioxolanyl,

1, 3, 5-tri t hi am@terosyaioatiad reprerantsa setugrtiedrarhoeylis ryncemsining from 3 to
decahyd ' ' ' e | Well sl s Cl tanyl ,

1 30 RO SAHEN altghs, prarSrE A B Carndit Slorls WhiensarBRETRIe RS

t hi oxaninterraptedibyB] fo [Beheteysl atoms seleeid frohi a29l-5di-80-, -$01 batRFbpyr any! .

15 Al so, . herein, " ' ! | th i rat

Syst em WhBTeIn FRC rABisBEnts Hobir 0 rxp ks aoialkda- SO OO et v amount
“th . ot Leon i ; s of

conpound o irc MBI ESebl R 8 KeoehRo S EPFLERTEp ARIEAYT g

t he abogkHpalkghl ptesyhard bendyl) hexarppled itdiode thue ade siot buitetdo 2pen-c,

A

SUBSTI t 5l 5B Biddridn ?QDQM%H&EE%JI,W‘,Q-di@)?dfhﬁ?l‘ﬂP?S,SgHWryl,gE@g?n{éiﬁ%eﬁge or

nmore hydrogens on t'he designate atomis replace _ ection fromthe
i ndi cat eulfige.cpgrhygraisoqeiolimas dedcahy2soqldastlima; sidnethylene addesazeiidinyhcl under

th I Sti ' t N t ded, d that, th bst it uti
rosur t SRR RERI TSR o] mpHaRrand Rl bR ol ar abi es
are pertigaaingl, and B,5-hexahydoadding! igafolida s fetiaRydiopyrgnyionpounds. By

"stabl e conpound’ or "stable structure" is nmeant a conmpound that is
sut§i ci ent | yAlspoBastsedohereini ‘yepesainyay oasuallyangaas tre Hpgeeeespirafaryi ty from

v SR LI PR8, b Y AU RRBAGRREES | coc) oUs Lherapeltic |
the speci fi etEffaptiveEnouattiordtteerapemivalyi effective amount” is meant to describe an
amount of compound or a composition of the present invention effective in inhibiting
the above-noted diseases and thus producing the desired therapeutic, améliorative,
20  inhibitory or preventative effect.
A line drawn into a ring means that the indicated bond may bé attached to any
of the substitutable ring carbon atoms. :
The term “substituted” means that one or more hydrogens on the designated
atom is replaced with a selection from the indicated group, provided that the
25  desighated atom’s normal valency under the existing circumstances is not exceeded,
and that the substitution results in a stable compound. Combinations of substituents
and/or variables are permissible only if such combinations result in stabie compounds.
By “stable compound’ or “stable structure” is meant a compound that is sufficiently
robust to survive isolation to a useful degree of purity from a reaction mixture, and
30 formuiation into an efficacious therapeutic agent.
The term “optionally substituted” means optional substitution with the specified
groups, radicals or moieties.



WO 2007/ 001975 PCT/ US2006/ 023800 -11 Wihen the term"-NR4-" appears, it
means that the R4 substituent is attached to R4 a nitrogen atomin a chain,
i .e., N Cwomd7m8088 not include conpounds known by the éﬂ%ﬂ‘l@ﬂ““éﬂzﬁ%an to be
unstable. 5 The term"purified", "in p r1ified form or "in isolated and
purified forn for a conpound refers to the physical state of said conpound
after being isolated froma synthetic process or natural source or

conbi nation-thereof. Thus, t4he term"purified", "i n purified form or "in

i sol at ed and Vidhen thetermoi-NRFoappearsnip oaansrthebthe Ro substitupht/isi aitacheddoe of
sai d conmpound after being obtained_froma purification process or 1i~
processes described herein or well yknown to the skilled artisan, in
sufficient, puri t}l tQ bei1 characéeLp | e by standard anal ytical techniques
descr i b8diegen AR @ ¢l “to th&-skilled artisan. It should al so be

noted that a Hﬁcﬁ{' UMW | r@# nces in
the text, scg@?@%gﬁpﬁt\gﬁagﬁg%?a esnaﬁerei n ?Qt@{%éﬁ%@% 0 naf\é’ZiS?he 15
suf fi ci enstaplenber of hydrogen aton(s) to satisfy the val ences. Wen a

fungtional grtQup in.a ¢ nd is termed "praotected”, thi, ans, fhat the
or o8 1o i n° HDRterBABGRe o iedden e nieakiatd DHRPG AT fof Ae

pr ot ect ' | | ' i I
br ot ect o PeLBd (ERTS 1o A PAPREASal: S0 FRIERUR dneaRing Kbl 1R e
art as sphthetis ppycessf @ ratural tsousteaodcordb@tivaxhemuitsTsus thadern Spusfiedip| e,

T W G, et .al ., Pratecti G i i Synt hesi 991), Wl ey,
ew Yor N FRBRS AT B A isaieed A BLFted EP 3Ph & ronORST oS 1 B ur o 1o e
than onghi4ipm sthid @eai€ RBPNSUHRNAftE bdiRg bBEATHE flom it SurffRBtiBh idréesioeach

ocgurrence is independent of its definition at every other occurrence. 25
Astusedpranessas dereribed herainop vl inawn fasthengldliribartiseneinceufiaiest puphdieuct

any” pr olB et er P RRRIR LT sraneaE e Peottp s byt e ERRSBh B waT KW T e
speci f i gdthengkiket] anisani n the specified amounts. Prodrugs and sol vates of
t he conpound at ed herein. l’g@%lﬁﬁc i55| on

of prodrugs ﬁ§?’f§PE§C§|§|8 vqeaétlﬁ%nthgégﬁﬁkgg?ﬂ%oﬁg %&Igﬁrgplé‘?ter@tQDHWﬂbéJ
Del i very,1giss € Pthel@Rt Jschéntds, EREmids ahd IR hERBiIrE 48&uméA%0 have the

15  sufficient number of hydrogen atom(s) to satisfy the valences.

When a functional group in a compound is termed “protected”,'this means that
the group is in modified form to preciude undesired side reactions at the protected site
when the compound is subjected to a reaction. Suitable protecting groups will be
recognized by those with ordinary skill in the art as well as by reference to standard

20  textbooks such as, for example, T. W. Greene et al, Protective Groups in organic

i Synthesis (1991), Wiley, New York.

When any variable (e.g., aryl, heterocycle, R?, etc.) occurs more than one time
in any constituent or in Formula |, its definition on each occurrence is independent of
its definition at every other occurrence.

25 "~ As used herein, the term “composition” is 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 ingredients in the
specified amounts.

Prodrugs and solvates of the compounds of the invention are also

30  contemplated herein. A discussion of prodrugs is provided in T. Higuchi and V. Stelia,
Pro-drugs as Novel Delivery Systems (1987) j_& of the A.C.8. Symposium Series, and

" in Bioreversible Carriers in Drug Design, {1987) Edward B. Roche, ed., American
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in Bioreversible Carriers in Drug Design, (1987) Edward B. Roche, ed.,
American WO 2007/ 001975 PCT/ US2006/ 023800 -12 Pharnmaceutical Associ ation
and Per gaggRod¥ifRsss The term "prodrug” means a conmpoundPQEUSZ00238MY
precursor) that i1s transformed in vivo to yield a conmpound of Formula (I)
or a pharmaceutically acceptable salt 'T%/drate or solvate of the conpound.
The transformation may occur by various nmechanisms (e.g., by metabolic 5 or
chem cal processes), such as, for exanple, through hydrol ysis in blood. A

di scussPharmfacéqb@caisa%sm‘caano@otmweergammPrd@@l The fernffbghig” aea¥ aSt el | a,
"Pro-drugs as Novel Delivery Systens,"” Vol. 14 of the A C S Synposi um

Seri es, COM@OURD (BidradrIgPIecHrsal) akistransiormediesiignto weld Eearineuwwd Goche,

A o RGeS eGP AR SRR oA i ol ot o
hydr at ec@rpsahd atEheofrahblore@tion whey @@cturabmar@owmwmhis@n@(e d., bynabtabuic
group, a prodrug can conprlse an ester formed by the replacenent of the

hy d® oge@r GRIHCEI Pro¢RSSES) BUshdR ToW exanple: dupughdrydaelysisdn bioathpAe

(0. ok B Sk s Py T R S g o

carbon ¢ Nowel Bbh%m@y&ﬁemd "o¥yImet f lthe ma@@gswmp@smm SeficeaaRdin at ons,
1-(al koxycar bo‘%&oxy ).ethyl having from carbon atons,
1- et hylBoTeyepiobR (Higeni [Brug) Besign, ﬁtavEﬁ\gafd BrRoohg, AMagliGh at ons,

I k b
I\ (a Hgﬁﬁ%ﬁgﬂaﬁg?nmg)@ggﬁ%px nﬁa#é@g;ﬁémg%g, Ogdcarbon ators, 1- (N

(al koxycarbo hav rom 4 carbon atons, 3-phthalidyl,
4 AD crot onoFa:cemmble gfaamn‘mmmdaiufa‘ormmadfhyrl a pharmaceutically acceptabie salt,

L Dt el b (e Gortpo ied Lonteats.o comppalioATq FNCtORRLOIHD. S
pi per erBEru B rc@mms@an QeidIbRASH £ 7o Bahientorane apodérmom of

Simlar a conpound of for cont a an al cohol functlonal group,

a pr odhegaqubgrmm withra grasp steh ae,rfbaeexamn:tled&t—ﬁe)aﬂsadr Geb19akanoyl-t he

(- coyabeibtBy, daplkabloRSi il Fam il S5t aigms. 1-methyr1-

1-18t hy btklambg ?:5 WH?@W‘;Q ﬁa.sw Bt b.cahdn Gﬁr@bkammﬁéMBhyl@&ymwl N-(C1-
ony

Co) al koxycar am nomet hyl , SUCCI noyl, (Cl-C6)al kanoy
a- ani ndiavingrpRl Rdad carbamyataeqa TabakaxyaaThrsaiery) et havmg from4to7

S S 13y S S ARG hatog o SRR

P( O ( QN-{alkbxpddrbbn@lyamirgdmethyy hatingdrormd twad caelson torgsf 1 t he renoval of

a hydr OXP‘(oxygar%oPlyBammo)ehh h%(\:rﬁ'ltg ronantE to % carggfgba o%drgtp?thaﬁ]y? ihe ke
20  crotonolactonyl, gamma-butyrolacton-4-yl, di-N,N-(C4-Cz)alkylamino{C,-Cj)alkyl (such

as p-dimethylaminoethyl), carbamoyl-(C+-Cz)alkyl, N,N-di {C4-C.)alkylcarbamoyl-(C1-

C2)alkyl and piperidino-, pyrrolidino- or morpholino(C2-Cs)alkyl, and the like.

Similarly, if a compound of formula | contains an alcohol functional group, a
prodrug can be formed by the replacement of the hydrogen atom of the alcoho! group
25  with a group such as, for example, (C4-Cs)alkanoyloxymethyl, 1-((C4-Cg)alkanoyloxy)-

ethyl, 1-methyl-1-((C-Csg)alkanoyioxy)ethyl, (C4-Cs)alkoxycarbonyloxymethyl, N-(Cs-

Cs)alkoxycarbonylaminomethyl, succinoyl, (C1-Cs)alkanoyl, a-amino(C4-Cgs)alkanyt,

arylacyl and a-aminoacyl, or e-aminoacyl-a-aminoacyl, where each a-aminoacyl group

is independently selected from the naturally occurring L-amino acids, P(O)(OH)y, -
30 P(O)O(C4+-Ce)alkyl), or glycosyl (the radical resulting from the removal of a hydroxyl
group of the hemiacetal form of a carbohydrate), and the like.
If a compound of formula | incorporates an amine functional group, a prodrug
can be formed by the replacement of a hydrogen atom in the amine group with a
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can be fornmed by the replacenent of a hydrogen atomin the am ne group with
a WO ZOOWQwﬁﬁlﬁgl US2006/ 023800 -13 group such as, POA/ES260623800
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o AR A B A AP R DS IRGRBde o
bi sul f afefigrenbentalsaits thetetfatigRss Viherliss indicated OThE @6rm "salt(s)", as employed
herein, denotes acidic salts formed with inorganic and/or organic acids, as well as

20  basic saits formed with inorganic and/or organic bases. In addition, when a compound
of Formula | contains both a basic moiety, such as, but not limited to a pyridine or

¢ imidazole, and an acidic moiety, such as, but not limited to a carboxylic acid,
zwitterions ("inner salts™) may be formed and are included within the term "sali(s)" as
used herein. Pharmaceutically acceptablé (i.e., non-toxic, physiologically acceptable)

25  salts are preferred, although other salts are aiso useful. Salts of the compounds of the
Formula | may be formed, for examble, by reacting a corhpound of Formula | with an
amount of acid or base, such as an equivalent amount, in a medium such as one in
which the salt precipitates or in an aqueous medium followed by lyophilization.

Exemplary acid addition salts include acetates, ascorbates, benzoates,

30  benzenesulfonates, bisulfates, borates, butyrates, citrates, camphorates,
camphorsulfonates, fumarates, hydrochlorides, hydrobromides, hydroiodides,
lactates, maleates, methanesulfonates, naphthalenesulfonates, nitrates, oxalates,
phosphates, propionates, salicylates, succinates, sulfates, tartarates, thiocyanates,



canphor sul fonat es, fumarates, hydrochl orides, hydrobrom des, hydroi odi des,
| act at es, mal eat es, nethanesul fonates, naphthal enesul fonates, nitrates,
oxal at es,wopbespheses, propionates, salicyl ates, succi naREBUSHO/B8@®S,
tartarates, thiocyanates, W 2007/001975 PCTfUS2006/ 023800 -14

t ol uenesul fonates (al so known as tosykddes,) and the |ike. Additionally,
acids which are generally considered suitable for the fornmation of
pharmaceutically useful salts from ba5| ¢ pharmaceuti cal conpounds are
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of the present "co ounds |ncI ude the follow ng groups: (1) carboxyl ic acid
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propyl jodidésh, ﬁialkyilrsuﬁfabeé 6.4 digdethyly aletivyi, éﬁardummhmhfate@pwr@@mn hy| )
ar al kyI for exanple nzyl ), | oxyal kyl (for e henoxynet hyl ),
aryl ﬁl dex(grg decy! l?éwfb aagﬁtmrwog%g,tbweiéas@Fﬁnod*ﬂ@s)oés@wmahdes
hal Oge'i‘e.g%éﬁiﬁﬂnd Bﬁeﬁéﬁ’@| BRIid85), and others:
All such acid salts and base salts are intended to be pharmacéutically
20  acceptable salts within the scope of the invention and all acid and base salts are
considered equivalent to the free forms of the corresponding compounds for purposes
of the invention.
Pharmaceutically acceptable esters of the present compounds include the
following groups: (1) carboxylic acid esters obtained by esterification of the ‘hydroxy
25  groups, in which the non-carbonyl moiety of the carboxylic acid portion of the ester
grouping is selected from straight or branched chain alkyl (for example, acetyl, n-
propyl, t-butyl, or n-butyl), alkoxyalkyl (for example, methoxymethyl), aralkyl (for
example, benzyl), aryloxyalkyl {for example, phenoxymethyl), aryl (for example,
phenyl optionally substituted with, for example, halogen, C4alkyl, or C44alkoxy or
30  amino); (2) sulfonate esters, such as alkyl- or aralkylsulfonyl (for example,
methanesulfonyl); (3) amino acid esters (for example, L-valyl or L-isoleucyl); (4)
phosphonate esters and (5) mono-, di- or triphosphate esters. The phosphate esters



30 amino); (2) sulfonate esters, such as al kyl- or aral kyl sul fonyl (for
exanpl e, nethanesulfonyl); (3) amno acid esters (for exanple, L-valyl or
L- i sol eucwlp) s001/do197sphosphonat e esters and (5) nono-, di-POI/USNEM3S@Hat e
esters. The phosphate esters WO 2007/ 001975 PCT/ US2006/ 023800 -15 may be
further esterified by, for exanple, 'a <1520 al cohol or reactive derivative
thereof, or by a 2,3-di (C 24)acyl glycerol. One or nore conpounds of the
i nvention may al so exist as, or optionally converted to, a sol vate.
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like) of the present compounds (including those of the salts, soivates, esters and

20  prodrugs of the compounds as well as the salts, solvates and esters of the prodrugs),
such as those which may exist due to asymmetric carbons on various substituents,
including enantiomeric forms (which may exist even in the absence of asymmetric
carbons), rotameric forms, atropisomers, and diastereomeric forms, are contemplated
within the scope of this invention, as are positional isomers (such as, for example, 4-

25  pyridyl and 3-pyridyl). Individual stereoisomers of the compounds of the invention
may, for example, be substantially free of other isomers, or may be admixed, for
example, as racemates or with all other, or other selected, sterecisomers. The chiral
centers of the present invention can have the S or R configuration as defined by the
IUPAC 1974 Recommendations. The use of the terms "salt", "solvate", “ester”,

30 "prodrug"” and the like, is intended to equally apply fo the salt, solvate, ester and
prodrug of enantiomers, sterecisomers, rotamers, tautomers, positional isomers,

racemates or prodrugs of the inventive cormpounds.



30 "prodrug” and the like, is intended to equally apply to the salt,
sol vate, ester and prodrug of enantioners, stereoisoners, rotamers,

t aut oner sywPReEd9Ral 1 soners, racemates or prodrugs of pthgshidyeRishy e
conmpounds. WO 2007/ 001975 PCT/ US2006/ 023800 - 16 Pol ynmor phic fornms of the

conpounds of Formula I, and of the salt$g-solvates, esters and prodrugs of
t he conpounds of Fornula |, are intended to be included in the present
invention. The conpounds of "this invention can be conbined with an H,
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di phenhmt%gﬂm%t infoRPAERACRUTICAl sRmpPAtioncor Hiseempeunds of Hais invention can
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terfenadine, tripelennanmine, tenelastine, trimeprazine and triprolidine.
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triprolidine. Other compounds can readily be evaluated to determine activity at H,
receptors by known methods, including specific blockade of the contractile response
to histamine of isolated guinea pig ileum. See for example, W098/06394 published
20  February 19, 1998.
Those skilled in the art will appreciate that the H, receptor antagonist is used at
>( its known therapeutically effective dose, or the H4 receptor antagonist is used at its
normally prescribed dosage.
Preferably, said Hq receptor antagonist is selected from: azatadine,
25  brompheniramine, cetirizine, chlorpheniramine, carebastine, descarboethoxy-
loratadine, diphenhydramine, ebastine, fexofenadine, loratadine, or norastemizole.
More preferably, said H¢ antagonist is selected from loratadine,
descarboethoxyloratadine, fexofenadine or cetirizine.
Preferably, in the above combinations of H; and Hj ahtagonists, nasal
30  congestion is treated.
The term “metabolic syndrome’ refers to a combination of risk factors for
cardiovascular disease (CVD) identified in the National Cholesterol Education
Program's Adult Treatment Panel Il report. See for example the discussion by



30 congestion is treated. The term "netabolic syndrone” refers to a
conbi nation of risk factors for cardiovascul ar disease (CVD) identified in

the Nati ogglr,éahiesterol Education Programis Adult Treaid@oézoRaeasoo! | |
report. See for exanple the discussion by WO 2007/001975 PCT/ US2006/ 023800

-17 Grundy et al in Grculation, 109 (-204), 433-438. The conmponents of
nmetabolic syndrome are: 1) abdom nal obesity; 2) atherogenic dyslipidem a;
3) raised blood pressure; 4) insulin resistance; 5) proinflammtory state;
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ant agoni
and axokine); monoamine reuptake inhibitors (e.g., sibutramine); glucagons-like

20 peptide 1 (GLP-1) agonists; topiramate; and phytopharm compound 57. Metabolic
rate enhancers include acetyl-CoA carboxylase-2 (ACC2) inhibitors; beta adrenergic

o receptor 3 (B3) agonists; diacyiglycerol acyltransferase inhibitors (DGAT1 and
DGATZ2); fatty acid synthase (FAS) inhibitors (e.g., Cerulenin), phosphodiesterase
(PDE) inhibitors (e.g., theophylline, pentoxifylline, zaprinast, sildenafil, amrinone,

25  milrinone, cilostamide, rolipram and cilomilast); thyroid-hormone B agonists;
uncoupling protein activators (UCP-1,2 or 3) {(e.g., phytanic acid, 4-[(E})-2-(5,6,7,8-
tetramethyl-2-naphthalenyl)-1-propenyllbenzoic acid and retinoic acid); a_cyl-estrogens'
(e.g., oleoyl-estrone); glucocorticoid antagonists; 11-beta hydroxy! steroid
dehydrogenase type 1 (118 HSD-1) inhibitors; melanocortin-3 receptor (Mc3r)

30  agonists; and stearoyl-CoA desaturase-1 (SCD-1) compounds. Nutrient absorption
inhibitors include lipase inhibitors (e.g., orlistat, lipstatin, tetrahydrolipstatin,
teasaponin and diethylumbelliferyl phosphate); fatty acid transporter inhibitors;



dehydrogenase type 1 (110 HSD-1) inhibitors; nelanocortin-3 receptor (M3r)
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fatty acid transporter inhibitors; WO 2867/ 001975 PCT/ 1152006/ 023800 - 18
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or Higst akilogtesside! &fleramd citarailaaphytahicoasd od-[(F)e2-05 6/ B aefrafmstiyids- of

formula I and one or nore HMG CoA reductase | nhibitors and/or one or nore
chdl est @aghthaieaylytirRiepenyiifbanzoly acids riinqic aside @rovmrsdranss airlistat. dipstatin,

azeti di gt (3| | L1 .an i nhibitors, and/
or ot he%@%ﬂgﬁ%@%f'h?%ﬁgg‘éﬁﬁg raﬂg}';&]tgk@ﬁ@@g p@%g@Bﬁ%{@iégg- i ncrease HDL for
treating nmet &referred cdmpoands fad wsehivl ihe ¢ahbinadtiondor tfeathag @becMABIND) |,
hepati c steatsis, nonal cohpolic steatoh ;g%t iﬁ I S (]NAE(H%1 cl rrhosis, A
hepat ac8M§t8 alic ¥RAToRR NGO, Haena ?“W*% enfiyigrsies, AcpRuRDRS: PheRtaMines
i ngkude ti 8 a L Bhind Stodi ahj j
35V oc S, BB Bl okl S chiBHAS b opRetatiibang o7,
pi t avasolayrestonasad oidistaitn, "sterol absorption inhibitor" nmeans a conpound
capabl e of inhi bi tfj nr% t he ab orgti on ]pf one or nore sterol ? i ncll Lfdi ng but
not limted fuSO preferred are combinations of one of more compounds of formula T and™
one or more HMG-CoA reductase inhibitors and/or one or more cholesterol absorption
inhibitors, such as one or more substituted azetidinone or substituted p-lactam sterol
20  absorption inhibitors, and/ or other cholesterol related drugs that decrease LDL and
increase HDL for treating metaolic syndrome nonaicoholic fatty liver disease -
{ (NAFLD), hepatic steatosis, nonalcoholic steatohepatitis (NASH), cirrhosis,
hepatacellular carcinoma or obesity.
Typical HMG-CoA reductase inhibitors include statins such as lovastatin,
25 simvastatin, pravastatin, atorvastatin, fluvastatin, resuvastatin, cerivastatin, rivastatin
and pitavastatin.
As used herein, “sterol absorption inhibitor” means a compound capable of
inhibiting the absorption of one or more sterols, including but not limited to

cholesterol, phytosterols (such as sitosterol, campesterol, stigmasterol and
30 avenosterol), Sa-stanols (such as cholestanol, 5a-campestanol, ba-sitostanol), and/or

mixtures thereof, when administered in a therapeutically effective (sterol and/or 5a-
stanol absorption inhibiting) amount o a mammal or human.



chol esterol, phytosterols (such as sitosterol, canpesterol, stigmasterol and
30 avenosterol), 5a-stanols (such as chol estanol, 5(x-canpestanol,

5a-sitostanogl ), lor mxtures thereof, when adm ni st ¢q%;d2006@23800
t her apeutwgéf"%{}mﬁl’ ective (sterol and/or 5a- stanol absorption ?’nhi bi ting)

amount to a mammual or human. WO 2007/ 001975 PCT/ US2006/ 023800 -19
Non-limting exanples of suitable substituted azetidi nones and nethods of
maki ng the sane include those disclosed in U S. Patents Nos. RE 37,721,

> a2y 176 5 Nty exaftbes 0 suitie fubdtutent Sotdichihesaripheftidds of
5, 698, 54Rakihg TRE s3Pe ife| Ud@OtHRE, diSclosad th U, PatentsbNGZORESZ 77821,19,306,817,
5, 846, 966, 5 856-473,7678862%71 5,919,672 6,093,812, 6,096, 883,

6, 133, 0815652267 58,787 62,824 9720, 5,630 36835666 §24p 5641, 17 G 6B3248on Nos.

2003/ 01@5, 0 1 :

N sul  oRyRe P14 De PO h e e e Ao dre FREB It S LR a0,

4, 983, 5¥(74448Y| 5456,270)X5TABE11d, 5,846,060%068 7, 588G E$, 504¢D,672,are
disclosed in Ramet al.., Indian J. 10 Chem Sect. B. 29B, 12 (1990), p.
1134- 7, 6:0005.8113n8/396,883:6.433 HMs 620 827, 0,827 /&, 6fi3%P33cd.9.Patess Pat ent
Publ i catg Y/ / : 2 37689,
and. por MR A, 200RTPIOkhog, 200K ERR) pRddRd ot o SRR S0

04/ 0052 /M-suNény)4-agétdinon¥Os08h @8aHe disdésedit 0 13t PatentQo04 (9B (HDR ety 4-

05/ 009955, WD 05/.0233Q5, WD 05/ 021495, 15° 05/ 021497, 05/ 044256, \\O
05/ 0426$2-0xpazeid Iosg-ygehewmﬁ(@geéw SLV\FS apgrepdigsipsed\ipRssn ¢ absmdianp).

05/0p14 , 28040 : f
ahi ok e et B e 1R e e 1 T AR dpettih i i apyiuaRce ©
subist i t dissibseckin diS\dratead PpblicationrsNos p2@32/00867 B4, 200%/6128282) (ezeti mi be)
bel ow: 0 h | cal t abl

ol vat e S09RT128 255t ptAtos 0 1edBall B ACT Prilsti AbenEaGn Resnid (A can be
'n_anhygopomercay Wk e4I0bgsas, WO A0eE24 7 WEA04/000853 W TRADABIAVNE | S
comer ci al avai labl e as ZETIA(r) ezetimbe fornulation from NMSP

Phar mac 84{0 184y, WO H/087ab5cWbiHp 095, WER051023300i WD UH021 495, AMOH3

ant.agoni f | ' Ean r o & | Ci
ant@oonBloady \io ASIEALER WS 051052645 WP 8510351689 &' ol Wo
' 05/047248, WO 05/046662, WO 05/061451, WO 05/061452, WO 05/062824, WO
05/02897, WO 05/000353, each of which is incorporated by reference herein.,
An example of a suitable substituted azetidinone compound is represented by

Formula (A) (ezetimibe) below:

20 F’Q/(/ (A)

or pharmaceutically acceptable salts or solvates of the compound of Formula (A).

The compound of Formula (A) can be in anhydrous or hydrated form. A product
containing ezetimibe compound is commercially available as ZETIA® ezetimibe
' formulation from MSP Pharmaceuticals.

25 Typical compounds for use in combination with an Hz antagonist of this
invention for the treatment of cognition deficit disorders are atomoxetine and
dexmethylphenidate for the treatment of ADHD, olanzapine, risperidone or
aripiprazole for treatment of schizophrenia, and donepezil, heptylphysostigmine,
tacrine, rivastigmine or galantamine for the treatment of Alzheimer’'s Disease.



dexmnet hyl pheni date for the treatnent of ADHD, ol anzapine, risperidone or

ari pi prazole for treatnent of schizophrenia, and donepezil,

hept yl phywidogm@@s tacrine, rivastigm ne or gal ant am perfigboos/agsshd eat nent
of Al zheinmer's Di sease. WD 2007/ 001975 PCTI US2006/ 023800 -20 In the nethods
of this invention wherein a conbination26f- an H3 antagonist of this

I nvention is admnistered wwth an HL antagoni st or anot her conpound useful
for treating obesity, netabolic syndrone or cognition deficit disorders,
the H3 antagqpithb mafhbd%témsqmwmwﬁéfelﬁ% QHnbiNatbR o An 19 gmageﬂ RQWT Y
(at the same tinme, in a .5 single dosage formor in separate e Tormns)
or sequédhisi |ave|yt|c(ri i sdmaneterediwith@mn Hi hotagomést mmotberp:mmpdurmcﬂ usefré)‘or The

f f Forjula |
Phose. cieatog chﬁo% e MtaoSlenrelpg o S aengh é@e&qﬁrérﬁ\%lﬁs Shiacdly
[ |
var | ous RS8R B 8 SHIARISTRY HnERaREoARRIhERR) o

procedu ed to prepare other co unds E?he scope of
For fiul a singl©uosagki fbrmdnrmm separade dosage forms)on sequdndiallp (fa'st oue andithenbe

opti mal dep nd| n on _the CFP'IF\%S of appendage substituents. Additionally,
one ski ithegth &Perigf Of Medogni ze that in sone cases the order of steps
has to be co The
conmpounds of nﬁm%)??%\%ﬁ?’?gﬁb@@hsggaggﬁg%ﬁjﬁ?%%g%qgﬁgiéé)@ IIkrllrealn ?YJar)ﬂSE)gener al
appr (r)]ac Ikes\md\tﬂqthnﬁa skilleg8dhéhe artl Ftcbﬂowg? afte tﬁnh@rm’ocedlhmusfoapner:jarmggenth

Zéni (Ca:sbl S.ln |c AB aOﬁﬂ%rpﬁgggeétk%g)sragmgﬁ eb‘%mﬁ@j% & e%rn%ﬁhm ned toget R~e-;(
| Aol Mﬁ«?aﬁ @figddobheparé dtnbr imBoundSvitin the

Al Itsiler nati vel ?/,n%c ema0 hérl nea?uggnt hes?s b)s/c%%égﬁggﬁﬁg%?lh?PIABC
por't i onskiledugthe Rt willuptognjze thatenewute ydll be, optindalk depending ng tbe chisiced

fragment, of appeng_gggubpﬁgegé %dmonally, one skilled in the art will recognize that in

some cases the order of steps has to be controlled to avoid functional group

incompatibilities.

15 The compounds of this invention can be prepared through one of the four
general approaches outlined in Schemes 1 through 4. Scheme 1 shows a convergent
synthesis in which AB and CD portions of the molecule are joined together: AB + CD

= ABCD.
Scheme 1
(TS)E (Ts)b (Rs)a Ra)b
: A A\ N\
R\x)‘QNH + R\H/Q/M'LZ R — R1_ ,@* M\Z _R?
{ R VP
R' oLt
AB N ABGD
20 CD

Alternatively, Scheme 2 shows a linear synthesis by assembling the ABC
portion through the coupling of AB and C parts, and then adding on the D fragment:
AB + C = ABC; ABC + D = ABCD. _

Scheme 2



Scheme 2 WD 2007/001975 PCTI US2006/ 023800 -21 (R ')a (R6)b (R5 )a (Re)b R
|l . NH+ R ISM3 ptPGR-XNI MLPG " " 0d \ " 11 RRnOP ABR =

0- W+ ABC Wo=0@009sR5)a 6 (R )b OHC-Z,.~R2 |~ 2 or 2 WEDUS2066023800X R N\ ~'
PMZ/R. Hal-Z n O DABCD In particlt'aar, speci fic exanples of these

approaches wherein ML-Y constitutes & Tami de fragnent include am de
coupling between a secondary am ne, representative of the AB fragnment, and
carboxylic acid lithiumsalt, representative of 5 the CD or C fragnent,
respectivel y. (4 ernativel y(R®, carboxylic acid |i{sfyum sal R8s converted
into the cor ondi ng aci | oride and then co d wt J:he amne. In
t he schpge, I\, aprpt ecting, group._Copvegsi oy of \t he Bwfgtermedi ate
into a c¥ f for S"Pftconpl i shedx X ~PBe
particul ar gas@ when M3 Orepffesents N, through gejrqtegti ovrof the secondary
amine, folloywm by its ree+owt 10 with an el ectrophib’b%aD fragnent, which
nost typically is an al dekhyde) (reductive am nation) hal i de
(al kyl ation) (Schenme 2), bl¢ al so can be represented by an epoxide or other
el ectrophile. Depending on Yhe nature ofRYsoups (RH),RL, R2 and R3, the |ast
step in either iﬁfthetiggsequence I nvol cle e of the protecting groups
present in the Hecupe t o yi el d gknal/ conpounds. | ng@ases, where M-Y-M
const it UABE a+ket onegyi . e,, M1 O Ty Wz M2 is CH), connection
between B and C freig%&% may be estaBPi\gRedgt hr h the reaction of

“based c

appropriate B ri rﬁa ar bon nucl eophile E%Hg Gignard reagent or a
transition nmetal - basBd reagent (Zn, Pd, Sn)‘ﬂ\, rived fromthe correspondi ng

B- r‘i ng In particular, specific examples of these approaches wherein M'-Y constitutes .

[ an amide fragment include amide coupiing between a secondary amine,

representative of the AB fragment, and carboxylic acid lithium salt, representative of

5  the CD or C fragment, respectively. Alternatively, a carboxylic acid lithium salt is

converted into the corresponding acid chloride and then coupled with the amine. In
the scheme, PG is a protecting group. Conversion of the ABC intermediate into a

compound of formula | is accomplished, for example, in the particular case when M3
represents N, through deprotection of the secondary amine, followed by its reaction

10  with an electrophilic D fragment, which most typically is an aldehyde (reductive
amination) or a halide (alkylation) (Scheme 2), but also can be represented by an
epoxide or other electrophile. Depending on the nature of groups in R', R? and R®,
the last step in either synthetic sequence involves cleavage of the protecting groups

f present in the molecule to yield final compounds.

15 In cases, where M'=Y—M? constitutes a ketone (i.e., M' is CH, Y is —C(O)- and
M? is CH), connection between B and C fragments may be established through the
reaction of appropriate B ring-based carbon nucleophile (e.g., Grignard reagent or a
transition metal-based reagent (Zn, Pd, Sn)), derived from the corresponding B-ring
cycloalkyl halide, with a C ring-based Weinreb amide or aldehyde, generated from an

20  acid (see Scheme 2), or any other suitable electrophile, such as, for example, a vinyl
halide. Those skilled in the art will recognize that this approach may need to be
followed by well-known synthetic procedures to finish elaboration of the ketone
functionality, such as oxidation of an alcohol, or ozonolysis of an alkene.

Various examples of C and D fragments, as well as the methods employed in

25  the synthesis of the CD portion, C and D parts separately, and the addition of C and



cycl oal kyl halide, with a C ring-based Winreb am de or al dehyde, generated
froman 20 acid (see Schene 2), or any other suitable electrophile, such as,
for exanpwm 20070619y8 halide. Those skilled in the art weCrusesmsgnisoe t hat
this approach may need to be followed by well-known synthetic procedures to
finish el aboration of the ketone funct?énality, such as oxi dation of an

al cohol, or ozonolysis of an al kene. Various exanples of C and D fragnents,
as well as the nmethods enployed in 25 the synthesis of the CD portion, C

and D paxés DoRaghrings vnicihé infil ABlirageenehate BeEn Wrevie0d fibed in detail
PCT/ US2006/ 023800 -22 then D fragnents onto the initial AB fragment have

been pr ¢@igolks ¢, 878 aed YR 097483)g In e \oBLGiraFle caas, Oselectrophiles

2004/ 0097483 I i ol V| . - b
P denyadra A dnabRrdlf RS ot RIG FARge ARt SRR Gidug sy BBRaf 2 PO
Longer - ¢ bagBr-BhaireDtalepihbplfifesadre sintidased Bitolgh eHEM &ktahBiopdiasie-earboh
one-carbon™5 starting D al dehydes "(previ ously descri bed or commercial ly

avabl abistgrting Dratdafiysesprevielsik desarihed ohosmmarially @veilableg byvariouaose

o dony et kol whGeS BT 156 act pEnos e U, 5Th AL pRfimited
Wttig reapbireastiemsof Gtafiig Gepndes eaet élﬁ?ﬁ'}e’caﬁ’@@géﬁﬁéﬁ idapisn-phbspheruBer

carbon nucl eophiles, followed by appropriate functional elaboration, to 10
obt ai n teagsindnowe s Wittigseaatienspaod Haner-Enmmorss reagtisnsy andregstiangy|  or

het or saif HRe cAMI A%bGhies. i B ahefdnrtits B3R Risbosdo g, 0
by 10oupbbfin 2dngsoundsalvhere ZVistdh Q@P?P?@W sabstitatdtyC, @6 Gal Ailey)\or alvesrd

(e.(g.', Li or Hal ) reagent, optiona in the presence of an appropriate
transi t BEHRvefBermalively, #1 theparticalar agse w dpaniarylonhetereansh 8 of t hese

pr epar at.} | : i b b Qi acul e
< hen; SoRgSediding s BegRicHiytind SARACK £ s pREp sy ORI o aRTRBEL
the A f néthrembppapritealkyl onelkenyhmetal (efgintiterdigHati reagentitptionally irethet ed
with an el ectrophilic functional, grou hat .i art. of, . ..the B fra nt .
Bt oBIaSENCH, O B, BPBiaR At FRHaLOngpta) catahist (BGENY o SomeR poghe
il hystr ' mh@gg anl t eafd ons conprise reductive
am'LI gat [ g%&gp'é;sn al e@ggé%}i%g%kde@gﬁgpdﬁgcl eo‘%’hi lic aliphatic substitution
or an am de AsspitiblyobtheaAB mytienicf ithamaaculsis asbieyetRByeughRahe of the-two
major approaches. In the first approach, the A fragment contains a nucleophilic
functional group, which is reacted with an electrophilic functional group that is part of
the B fragment. Examples of this approach include, but are not limited to those
20 illustrated in Scheme 3; in particular, reactions comprise reductive amination of an

aldehyde or a ketone, nucleophilic aliphatic substitution or an amide coupling or an

( esterification.
Scheme 3
. (TS)a (Ts)a
R1\ _\ 1 _-\
n H n
A B AB
(Ts)a (F|<5>a
R1\ + _\
T—rrr———rr—i H
NH, OHC/@V'\"‘?PG ri—N N~pg
3 it

3 n
A B AR



R NH2 + &CN~-PGR& I~ NN~PG n Hn ABAB (R5a(RR)a R',, +1 HI

NHZ CHC(N~PG 1 A B R~N N~PG Rs _,n AB WO 2007/001975 PCT/ US2006/ 023800
-23 (R5) awWR2)0a/00%s +7~ R~ SH L NWPG, N~PG n n A L = Paruste02380s AB B
(RS (RB)a R + N QHXC NPGR QG REn PGQ=NH230HIR3 n OAB Q@=NH0
AB In a conplenentary approach, fragmeht- A contains an el ectrophilic
functionality, which reacts wth a nucleophilic functional group on fragnent
B. Exanples of this approach include, but are not linmted to those
illustrated in Scheme 5 4, in qm;at i cul ar nucl eophi | i gSgronatic substitution
or transition net aI medi at ed Pd) coupling wit la}bnltrogen or oxygen
nucleophlle(lnt artlcular evx/nen Rl is g1 héteroaryl), nucleophilic
addition to an N=C befHd (e Q’Q)E (Tylahate) react’d IATT~RG sul f onyl

hal i de, an am de coupl ing or an Bsterification. Sche 14 (R5)a (R5)a , N~ 17

L = Hal, OMe, OTs AB
B R5)a
(T )a
R'1
HO,C PG R3 n
Q =NH,, OH R3 Vn

A B =NH, O
AB

In a complementary approach,' fragment A contains an electrophilic
functionality, which reacts with a nucleophilic functional group on fragment B.
Examples of this approach include, but are not limited fo those illustrated in Scheme
5 4, in particular nucleophilic aromatic substitution or transition metal-fnediated (e.g9.,

Pd) coupling with a nitrogen or oxygen nucleophile (in the particular case when R'is a
heteroaryl), nucleophilic addition to an N=C bond (e.g., isocyanate), reaction with a

sulfonyl halide, an amide coupling or an esterification.

Scheme 4
Rs)a @ Rs)a
@ 4@7/“*13@ N“PG
L=Hal, OTf Q=NH,, OH Q' =NH, O
( A B AB
(R%), o (R%),
Rc® + ahytre — N o fytre
R n n
A Q =N, OH Q'=NH,
B AB
R o ‘T%
R'i |—\N —— R‘I’[(Qu N-PG
YOH + Qq “PG v
0 R? U
A Q20,0 =N

10
in an alternative approach, compounds are synthesized by assembling BCD

part of the molecule first, and then adding on the A fragment. The connection



%+ QNPGINQNPG L R3;, R3n L=Hal,Olf @=NH2,0H Q=NH O ABAB R (@®'n
O (4ARRNC O+ QRNPGHQNPG A Q&ENHR2,OHQ=NH O B AB (R5)8 yO ( RYH
+ QN PG IWORMW7/@¥N5PG R3 n Rn 0 A Q=NH2, CH Q= , OPADURNI2H00

al ternative approach, conpounds are synéhesi zed by assenbling BCD part of
the nolecule first, and then addi ng on” 4e A fragment. The connection WO
2007/ 001975 PCT/ US2006/ 023500 -24 between A and BCD is established using

t he net hods descri bed above for the assenbly of the AB portion. In yet

anot her beppeendhand Gpbus dstablishay usingshe edethpds pesprabédabbbe fBCtHEorti on of

s TR BT SR B vl B e By
e e R L i

ment i onéhkn follomsihg thebppreachBsatgsicebed Bbave u Dnepskited i e aPlithyecbgnize he

synt.heses of th correspondi.ng co unds are descyri bed bel gw., The starting
mat &r i aﬁlatdﬂes"rfe i b@ntﬁgdpgﬁtf W%Wﬁﬂg{g@é@ra %atf@l%ﬁt@eei t her

Cue oS SREReRoN POL s A AEG A ATNBNERIT. . s cpareo
by |t treasiormatiensodsxamples df actuz peocdduresemploydekirethie sybdinpoes db th
Spect 11 EATFSPRRERBI MR R TR REA PP epar ed a6 descr i bed | n' ¢ he
The starting materials and reagents used in preparing compounds described
10  are either available from commercial suppliers such as Aldrich Chemical Co.
o (Wisconsin, USA) and Acros Organics Co. (New Jersey, USA) or were prepared by
literature methods known to those skilled in the art.
Compounds of formula | can be prepared by the general methods outlined
above. Specifically exemplified compounds were prepared as described in the
15  examples below, from starting materials known in the art or prepared as described -
below. These examples are being provided io further illusirate the present invention.
They are for illustrative purposes only; the scope of the invention is not to be
considered limited in any way thereby.
‘Unless otherwise stated, the following abbreviations have the stated meanings
20 in the Examples below:
Me=methyl; Et=ethyl; Bu=butyl; Pr=propy!l; Ph=phenyl; -BOC=teri-butoxycarbonyl;
( Ac=acetyl; DCC= dicyclohexylcarbodiimide; DCE= dichloroethane; DCM= dichloro-
methane; DEAD= diethyl azodicarboxylate; DIPEA= N,N-diisopropylethylamine
(Hunig's base); DMAP=4-dimethylaminopyridine; DMF=dimethylformamide; EDCl=
25 1-(3-dimethylaminopropy!)-3-ethylcarbodiimide; FMOC= N-(9-fluorenylmethoxy-
carbonyl); HOBT= 1-hydroxybenzotriazole; NaBH(OAc)s;= sodium triacetoxyboro-
hydride; RT=room temperature; TFA=triflucroacetic acid; THF=tetrahydrofuran;
TEMPO=2,2,6,6-tetramethyl-1-piperidinyloxy, free radical; TLC=thin layer
chromatography; TMSI= 1-(trimethyisilyl}imidazole; HRMS= High Resolution Mass
30  Spectrometry; LRMS= Low Resolution Mass Spectrometry; nM= nanomolar;
Ki= Dissociation Constant for substrate/receptor complex; pA2= -logECsg, as defined
by J. Hey, Eur. J. Pharmacol., (1995), Vol. 294, 329-335; Ci/mmol= Curie/mmol (a

measure of specific activity)



15 exanpl es below, fromstarting materials known in the art or prepared as
described . .below These exanples are being provided to further illustrate
t he presqpbzhmm-,ison They are for illustrative purposes/use6/028400 scope
of the invention is not to be considered limted in any way thereby. Unless
ot herwi se stated, the follow ng abbreviZzRions have the stated neanings 20
in the Exanpl es bel ow. Me=nethyl; Et=ethyl; Bu=butyl; Pr-propyl; Ph=phenyl;
t - BOC=t ert - but oxycar bonyl ; Ac:acetyl ; DCC= di cycl ohexyl carbodi i m de; DCE=
di chl or oet hane; DCME di chi oro- et h&_@_@ﬁtgz di et hyl azodi car boxyl at e;

DI PEA= N, N-di i sopropyl et hyl am n (Huni g" s base);

DVAP=4- di net hyl am nopyri di ne; =di netfiyl for mam de; EDCl = 25

1- (3-di net hyl am nopr opyl ) - 3- et carbaddi ; = N-(9-fluorenyl net hoxy-
carbonyl); HOBT= 1 -hydroxy o H3= sodi um tri acet oxybor o-
hydri de; RT=room tenperature; TFA=trifl uor oacetic acid; THF=tetrahydrofuran,;
TENPO:2_2§@_6 tetranet hyl -1 - pi peridinyl oxy, free radi cal TLC=t hin | ayer
chromat ogr gghy; TMSI = 1-(trimethylsilyl)i I@Idazol e; HRVS= Hi gh Resol ution
Mass 30 Spkctronetry; MSocLow Resol ut i Spectronetry; nMe
nanor nol ar| = bx sso/iﬁ?I on Constant fo bsE r?e/ receptor conplex; pA2=
-1 ogECSR"a%" dai i nedO by” J. Hey, T Eur. QI (1995), Vol. 294,
329-335; Cigmmol = Curie/mmol (a nmeasure of speC|f|(? act|V|ty) WO

2007/ 001975 PCT/ US2006/ 023800 -25 Exa O VN N/ NH2 Step
19600+ Nedesonligoet 3 peichionphenc (664, ¢S mmal, 8004 To a sol ut! on

(2.00 g Sf@%%ﬁ!%ﬁ@@'z (700 % STl ohebv g osBnil G P oy
anr{1ydr olsariiidroud THH (P&l pade hdabdMEADE .96 mi12243 mmdl) debpaivé ae0%T. OC.
The reaction mixture was then warmed up to RT and stirred for 36 h. The solvent was’

~ removed by reduced pressure. Et;O was added to the resulting residue and white
10  solid came out of the ether solution. The mixture was filtered, and the filtrate was
concentrated in vacuo. The crude residue was purified by flash chromatography
(silica gel, elution with 12.5% EtOAc in hexanes) to give 2.10 g (64%) of the desired
product 3 as a white solid.

Step 2:

Ci
NH
3 cng\o’o 4

To a solution of 3 (2.10 g, 6.07 mmol) in 1,4-dioxane (15 ml) was added HC|
[ (4.0 M in 1,4-dioxane, 15.0 ml, 60.0 mmol) at RT. The reaction mixture was heated at
50°C for 10 min., and then stirred at RT for 12 h. The solvent was removed by

16

reduced pressure, followed by addition of CH,Cl, and 1.0 M aqueous NaOH solution.
20 The organic layer was separated, dried over MgSQ,, and concentrated in vacuo. 1.06
g of crude residue 4 (71%) was obtained as a colorless oil and used in the next
reaction without further purification. |
Step 3:

e “°kO¢Q BOC C,/@ /QJ\O\/Q\ -BOC

Compound 5 was prepared as described in WO 2002/032893 (herein

~ incorporated by reference), steps 1-5 or Example 1.

25



The reaction mxture was then warnmed up to RT and stirred for 36 h: The

sol vent was renoved by reduced pressure. Et20 was added to the resulting
resi due awd w7/6@9E0 solid cane out of the ether sol uti oRCT/TSE00EI0XIBON € WaAS
filtered, and the filtrate was concentyated in vacuo. The crude residue was
purified by flash chromat ography (sili€d gel, elution with 12.5% EtOQAc in
hexanes) to give 2.10 g (64% of the desired product 3 as a white solid.
Step 2. G H 15 3 C ozN a To a solution of 3 (2.10 g, 6.07 mMmuol) in

1, 4- di oxane (Tihbamsolutivasofasigerditiel 4 (300 Mg i22 Mirdoly aayaiisiuml 8alf 5k 16 68g,0
rrrml) at RT. The reaction m xture was heated at OC for 10 mn and t hen

stirred 142 mmeyin asaiutionhef Bk ¢ho ml&gndé%x@la (% mhevas eddpd d¥BlAe(0.42

or gan ¢ Py oS Bpg HOBK a7, 458 MhBlon M reRlor Autbie B ARt

1.06  gRaf fopraetn.rfolbwed by 4ddifidn wREDSIH(R0DeAg a5.58 rﬁmd?y ! RS r@éétlcfr‘ﬂd used in
the next reaction w thout fur her aurlflcatlon Step 3. BOC

Cl / 9. ~omixinke wasgben heaged 2368©oﬁ;f@0 ] ecwafélzrmbbﬁéu we;wcndaué:@a n WO

3007/ 00 eapRoRMRER s chBTALEE 1A AE ARG wilh AED ich BB 0G 1y,
1.22 @,ncfalﬂelrédmaﬁﬁ 86hterfiratédtn Wecuo.1 TR gk residud wad puiified ef flabh (4.0
m )- and 2CI2 (4.0 m) was added DI PEA (0.42 m, 1.53 nmol) and T (207

ng, 1.56hiamatpgraply tsiica gelnehitionuyyith ﬁaé EtOAe dyyhaxanes angb% Me@H inol | owed

neat ed BB GRS M%) o e B lad pRENGERGS BMM b 0" < added

Thepor g8me4] ayer was washed with H20O twice, dried over I\/gSO4 filtered,
and concentrated in vacuo. The crude residue was purified by flash

ch?omat ogr aphg g selutiea o3& (378 mai 8:68mrrelbime-EeChovan aderanktA £8d BheA%eOH i n
mmal). The reaction mixture was stirred at RT for 12 h. The reaction solution was
diluted with CH.Cl; and then washed with 1.0 M aqueous NaOH solution. The organic
layer was separated and concentrated in vacuo. The crude residue was purified by
15 prebarative thin-layer silica gel chromatography (10% MeOH in CH2Cly) to give 205
mg (60%) of the title compound as a white solid, which was converted to mono-HCI
salt. MS: (M+1) 463.

Example 2
0
Ny NJ\O e
| Ci/[N;LO’O Nﬁw
Ny Ny N BOC
"‘ CI/ENJ\CJ . v T CI/[NJ\O

20 8
To a solution of 2 (200 mg, 4.47 mmol) in DMF (15 ml) was added NaH (108

mg, 4.47 mmol) at RT. The reaction mixture was stirred for 5 min, and 2,6-
dichlordpyrazine 7 (565 mg, 3.73 mmol) was added. The reaction mixture was then
stirred at RT for 12 h. The reaction was diluted with EtOAc, and then washed with

25  10% aqueous NaxCOs; solution and brine. The organic layer was separated, dried
over MgS Oy, and concentrated jn vacuo. The crude residue was purified by flash
chromatography (silica gel, elution with 20% EtOAc in hexanes) to give 1.1 g (79%) of
the desired product 8 as a white solid.

Following procedures similar to those in Steps 2-4 of Example 1, the title
30 compound was prepared. MS: (M+1) 431.



CH2Cl 2) to give 385 ng (58% of the desired product 6 as a white solid. 10
Step 4. To a solution of 6 (370 ng, 0.68 mml) in CH2Cl 2 was added TFA (3.7
m, 48 nwBlwe7obiesr eaction mxture was stirred at RT f @CTH2S2006/0R8800r eact i on
solution was diluted with CH2Cl 2 and tr}en washed with 1.0 M aqueous NaOH
solution. The organic |ayer was. separ‘é-’t ed and concentrated in vacuo. The
crude residue was purified by 15 preparative thin-layer silica gel

chromat ography (10% MeCH in CH2CI2) to give 205 ng (60% of the title
conpound as a white solid, which watxampie ed t o nono- HCl salt. Ms: (Mrl)
463. Exanple 2 ~0 CIAO" D NH2 N oNBOC 20 CK O 7 + 2 CIN 08 To a
solution of 2 (900 ng, 4.47 ol nDIVF(15 m ) was added NaH (108 ny,
4.47 mmol ) at RT. Thereactrcbnm srrredfor 5 mn, and 2, 6-

di chl oropyrazine 7 (555 . The reaction m xture was
then stirred at RT for 12 hHThe reactron was Obtap éd with Et QAc, and then

washed with 25 oaqueous Na2 utiBon and brine. The organic |ayer was
separ at ed, iNd  over T on entrat ed in vacuo. The crude residue
was purifi flash—-c-hro Irca gel, elution with 20% Et CAc in
hexaneshizMo give 182 g (79% H he de red product 8 as a \/\hi te solid.

Fol | ow ng prcreeaigbpﬁoﬁldmalrﬁhetsa 10@652 @nﬁhegw%ét (7 Inidiginti tle
30 conpound was prepare 431. WD 2007/ 0(?19 5 PCT/ U82006/ 023800

- 275 Exa@pl2€1:3(175) ml)nat &Qwvamadéeaer\a@ﬂ chipriden(63-gN6Bi6 ranoll Trher\reee;tren 8b To

asolutro of am 2.6 22 m inb5
crecl 2 grﬁﬁvﬁsaﬁql?@%a%%fg?zﬁ%’d%g‘ H?%%%d %ﬁﬁé{\ét o5 V&asfse?sﬁhﬁﬁ The
react i ogqueous NaOH solution and water, dried over MgSQy, filtered, and concentrated in

( vacuo to give 15 g of the desired product 8b (100%) as a white solid.

Step 2:
» — A,
. H 8c
To a solution of 8b (14 g, 51 mmol} in MeOH (120 ml) in a 500 ml Parr flask -
was added palladium hydroxide (20 weight % Pd on carbon, wet). The reaction

10

mixture was hydrogenated (50 psi) at RT for 4 days. The mixture was filtered, and the

filtrate was concentrated to give 9.2 g (98%) of the desired product 8c as an off-white
15 solid.

Steps 3-4: Compound 8c was converted into the title compound using the

procedures described in Steps 3 and 4 of Example 1. MS: (M+1) 402.

( : Example 4

£8 OO
C,r:r g
20 Step 1

o}
NH N <
paNes uo*@ O — &G0
8f
To a solution of Boc-(4-ammo) piperidine 8d (5.0 g, 21.1 mmol) and acid 8e
(5.8 g, 26.4 mmol) (preparation described in US6,720,328) in DMF (70 ml) was added
HATU (10.4 g, 27.4 mmol) and DMAP (5.67 g, 46.4 mmol). The reaction mixture was
25  stirred at RT for 24 h. Water and EtOAc were then added. The organic layer was



m xture was stirred at RT for 2 h, then filtered. The filtrate was washed
with 1 N aqueous NaCH solution and water, dried over MgSH4, filtered, and
concentr@pgqodmmwgcuo to give 15 g of the desired pr od T/ @2046l2888) as a
white solid. Step 2 0O NH 8b --~ N 10 H 8c To a solution of 8b (14 g, 51
mmol) in MeOH (120 i) in a 500 nl Part28task was added pal | adi um hydroxi de
(20 wei ght % Pd on carbon, wet). The reaction mxture was hydrogenated (50
psi) at RT for 4 days. The ni xture was filtered, and the filtrate was
concent saparhtég, @aslae@ mﬂtrg-iﬁe&%d brfnet, hlﬂed&;ﬁlerr%%ﬁ?,dﬁl@reﬁcalﬁﬁ concaittateli te
15 solid. Steps_3-4: npound 8c was converted into the title corrpound usi ng

the pr Hté@l@#fésTB@s%'Hﬁj%é@SIfiHe waspruriiedidy Hagh clscmatographwsilicargel) elfgbgn
ot o 2w RO GBI WG 2 S EEToRDiRa L 18 RO BT 95 By acia

8e (5. §hite stfhigé ™ol ) (preparation described in US6, 720,328) in DVMF (70 ml)
was added HATU (10.4 g, 27.4 mol) and DVAP (5.67 g, 46.4 mmol ). The
rea5t|o§£m2ture was 25 stirred at RT for 24 h. Water and Et OAc were then
added. The organic |ay was WD 2007/001975 PCTI US2006/ 023800 -28
separated washed wi'tH @\ﬂrine dried over MySO4, filtered, and
concent?at ed iny ?gre5| due was purified by flash

chromat ogr ap t {: 0
(31 %yiel d) Fr%){,fg ?ﬁ'“*‘é@‘é??%‘é* 3 @d?ﬁ )alg (2“(2%% s ‘L"éa%‘? eﬂ%v‘eg?“o Sf
H2N " N3RXu®g!), and the reaction mlxture was stirred at RT for 2 h. The reaction was

diluted with CH;Cl> and then washed with 1.0 M aqueous NaOH solution. The organic

-

layer was separated and concentrated in vacuo. The crude residue was purified by
flash chromatography (silica gel, 10% MeOH in CH.Cl; with 2% NH4OH) to give 0.8 g
(73% vyield) of the desired product 8g as a white solid.
Step 3: |

To a solution of amine 8g (0.1 g, 0.33 mmol) in THF was added 4-
15  chlorobenznesuifonyl isocynate (0.1 ml, 0.66 mmol). The reaction was stirred at RT
overnight. A few drops of MeOH was added to quench the reaction, and the solvents
were removed under reduced pressure. The crude residue was purified by flash
chromatography (silica gel, 10% MeOH in CH,Cl, with 2% NH,OH) to give 0.085 g
(50% vyield) of the title compound as a white solid. MS: (M+1) 520.

20 _ Example 5

wes

Step 1:
O,BOC Cl\©\ /ON,BOC
HzN 9 N

NO, H 10
A mixture of 9 (10 g, 50 mmol), 2,5-dichloronitrobenzene (13 g, 70 mmol) and

25  KoCOj3 (9.7 g, 70 mmol) in dimethylacetamide {15 ml} was heated at 120 °C for 40 h.
The mixture was concentrated to one-third volume, diluted with saturated aqueous
NaHCOj; and extracted with EtOAc. The organic layer was washed with saturated
aqueous NaHCO3, washed with brine, dried with Na,S0O4 and concentrated.
Recrystallation (EtOH) provided 10 as a bright yellow solid (13.8 g, 78%).



To a solution of 8 (1.5 g, 3.7 mol) in CHR2CI2 (7.0 M) was added TFA (2.9
m, 37 mmol), and the reaction mxture was stirred at RT for 2 h. The
reacti on waoai/doaemd wi th CH2Cl 2 and then washed with 1.BCTW03800NaOH
solution. The organic |ayer was separated and concentrated in vacuo. The
crude residue was purified by flash ck?rgo‘natography (silica gel, 10% MeOH in
CH2CI 2 with 2% NHAOH) to give 0.8 g (73%vyield) of the desired product 8g
as a white solid. Step 3: To a solution of amne 89 (0.1 g, 0.33 nmol) in
THE wasStsjsigd 4 15 chl orobenznesul fonyl isocynate (0.1 m, 0.66 mmol). The
reaction was stirred at RT o@er ni ght A few drops of I\/EO—l was added to

quench t he reactldﬂ mere renoved under reduced pressure.
The cr ulfe *r Esidue vva gdjtgomat ography (silica gel, 10%
MeOH in CH2CI 2 vvlth to glveO 859 (50% yi el d) - of the title
conpound as ite s a | NH z
NO2 H Step 1A 50 WT 3&9 ﬁ? (E@”ﬂymﬁﬁt [ﬁage%wlm‘('@b g, 50

nrol y s I alé?ég%gJ 70
rrm)lg @l@d%)ﬁﬂ%)acetim e (1@@# ?év\%’sa éegf‘agg tPA %%/8 néal or 2 ﬁa.qtea'll‘ﬁe

m X5 ur eva@f. CPhe eesulting getlowassidubiwak slotrietein DIMFUt1SD mi)tatndsmeanedt\mth &queous
NaHCO3 and ext ract eﬂkﬁ%t t CAc. _The or.gani ed with saturated

dvibonticrt-} 1355 G20 TPDIE T (el Bl el EA 30

ﬁ%‘:%mm&%@ﬁ OEBMEENG Y320 G R cielighto ool 11

H A solmﬂé—ctnalforblmﬁe( dilutgd viith FHOAL, wasi@ ebquémially yitmasturatedtagliesush HC

(6321/{03: Qﬁé‘@&% and b?rmeAft rco?rtc{arg{rate I%cr?/gtaﬂt |62r(1) (I:CfOHS Breov?do d'¥ P asa grlght

10 yellow solid (10.8 g, 67%).
Step 3:

A solution of 11 (63 mg, 0.09 mmol) in CH,Cl» (2 ml) was treated with TFA (2
mit), stirred for 2 h at 20 °C and concentrated. Chromatography (2-8% 7N NH3-
MeOH/CHzCl») provided the title compound as a bright yellow solid (37 mg, 84%).

15 MS: (M+1)473. '

Example 6

Step 1:
Cl iO
‘L/;L o «QNH
Boc 12
20 A solutlon of 11 (6.1g, 8.7 mmol) in EtOH (22 ml) and THF (44 ml) was treated

with Raney Nickel (~2 g) and hydrogenated at 35 psi Hz overnight. The mixture was
filtered through celite and concentrated. Chromatography (3-5% 7N NH;-
MeOH/CH.Cly) provided 12 as a peach solid (4.5 g, 95%).
Step 2: Compound 12 was converted into the title compound using a procedure

25  similar to that in Step 3 of Example 5. MS: (M+1) 443.



5 vacuo. The resulting yellow residue was slurried in DVF (150 m ) and
treated wwth 5 (11.8 g, 34 mmol ), EDCI (13.5 g, 70 mmol ), HOBT (1.5 g, 11
mmol ), arsloRBPBAIL7R0 nl, 115 mmol ). After stirring for ECHE§20060238® C, t he
reaction was concentrated to one-half olune, diluted with Et OAc, washed
sequentially with saturated agueous and brine, and concentrated.
Recrystallation (EtOH) provided 11 as a bright 10 yellow solid (10.8 g,
67% . Step 3: A solution of 11 (53 ng, 0.09 mml) in CH2CI2 (2 nl) was
treated with TFA (2 nm), stirredxamples haad 720 C and concentrat ed.

Chr omat ogr aphy (2 8% 7N NH3- NEO—V CH2Cl 2) provi ded t(t;e title conpound as a

bright yellow sgli ( 15 MS: g ) rrpl 6 0 CIN'" NN N
NH2 NH2H Step 1: NBNHOC 12 J% 1 (5.1g, 8.7
mml) in EtOH (22 BHMWas tr a NHgkel (-2 Q)
and hydr ogenat e@«z psi H2 overni ght. TheNti Xturg was f| | tered through
celite and congept rat ed. Chromat ography &3-2%¢7 MeOH CH2CI 2) provi ded
12 as a peach u@- (4.5 ExX.95N . Step 2: @ pou pas EanyArted into the

title conpound usSf'ng a procedure 25 simlay to that in Step 3 of Exanple 5.
MS: (Mrl) 443. WH 2007/001975 PCT/ US2006/ 023800 -30 Exanples 7 and 7A C Z
| NNN $#pl1:C1 I 'NNJI iNNH NHHONHF FEx. 7FOFFE. 7A FF

o orag, |

| %j C'\QQJ\O\,Q

5 A solutlon of 12 (0. 40 g, 0.74 mmol) in CH,Cl, (8 ml) was treated with 1,3,5-
trifluorobenzoyl chloride (0.17 g, 0.89 mmol) and EtzN (0.15 mi, 1.11 mmol) and
stirred overnight at 20 °C. The reaction mixture was poured into saturated agueous
NaHCO,, extracted with CH,Cl,, washed with brine and concentrated.
Chromatography (3% 7 N NH3-MeQOH/CH,Cl,) provided 13 (0.27 g, 51%) as a peach

10 foam and 13a (0.10 g, 16%) as a tan film.

( Step 2: Compound 13 was converted into Example 7 and compound 13a into
Example 7A using a procedure similar to that in Step 3 of Example 5. Ex. 7: MS:
(M+1) 601; Ex. 7A: MS: (M+1) 750. |

Examgle 8

15



Step 1: -~ C NONNaNH12 ONHHBOC 73 FO C INFI\ NC-0/ 1 NH + 0O
NH~BOC OFI FFF13a F 5 A solution of 12 (0.40 g, 0.74 mol) in
CH2Cl2 (8 M) was treated with 1,3,5- trifluorobenzoyl chloride (0.17 g,

0. 89 mmol Warw780BM (0.15 m, 1.11 mol) and stirred ovecniugkisor3s@0 C. The
reaction nixture was poured |nto satur§t1ed aqueous NaHCCOB3, extracted with
CH2Cl 2, washed with brine and concentr Chr omat ogr aphy (3% 7 N

NH3- MeOH CH2Cl 2) provided 13 (0.27 g, 51 %9 as a peach 10 foam and 13a (0. 10
g, 1699 as a tan film Step 2: Conpound 13 was converted into Exanple 7 and
conmpoun@itelB® into Exanple 7A using a procedure simlar to that in Step 3 of

Exanple 5..Ex. 7: M (|v|+1) 6019 Ex 7A MS: (Mrl) 759. Exanple 8 OC N
VNN' NNH2 O NH HC 7 5 PCT/ US2006/ 023800 -31- Step
1: 0 O \ NNN 12 ~I HB 14Hs
12 OUNH_ |
T oc
14
N’U‘CH3 -

A solution of 12 (0.40 g, 0.74 mmol) in DMF (8 ml) was treated with N-
acetylglycine (0.13 g, 0.81 mmal), EDCI (0.20 g, 1.1 mmol), HOBT (0.10 g, 0.74
5  mmol), and DIPEA (0.3 ml, 1.85 mmol), and stirred for 2 d at 20 °C. The reaction was
diluted with EtOAc, washed sequentially with water, saturated aqueous NaHCO;, and
brine, dried over Na,S0;, and concentrated to provide 14 (0.45 g, 97%).
Step 2: Compound 14 was converted into Example 9 using a procedure simifar to
that in Step 3 of Example 5. MS: (M+1) 542.

10 Example 9
O, oo,
Steps 1-2: e
s o¥eacVel
NO, éOC 15

Compound 15 was prepared using the procedures of Steps 1-2 of Example 5,
15 substituting 5-bromo-2-fiuoronitrobenzene for 2,5-dichloronitrobenzene in Step 1.
Step 3: A suspension of 15 (6.2 g, 10 mmol) in EtOH (20 ml) was treated with SnCl»
(9.5 g, 50 mmol), heated to reflux for 3 h, and then stirred overnight at 20 °C. The
reaction mixture was poured on saturated aqueous NaHCO3;, extracted with CH.Clg,
dried over Na,;S0y4, and concentrated. Chromatography (5% 1 N NH3-MeOH/EtOAC)
20  provided the title compound (5.2 g, 52%) as a yellow solid. MS: (M+1) 487.

Example 10
noUcacUel
NH H

&



A solution of 12 (0.40 g, 0.74 mmol) in DMF (8 m) was treated with N -
acetylglycine (0.123 g, 0.81 mol ), EDCI (0.20 g, 1.1 nmol), HOBT (0.10 g,
0.74 5 MmWIO)200EHA9BI PEA (0.3 m, 1.85 mmol), and stirredPEHUSDOGIZEOR0 C.
The reaction was diluted with EtOAc, ﬁshed sequentially with water,
saturated agqueous NaHCO3, and brine, ed over Na2SO4, and concentrated to
provide 14 (0.45 g, 97% . Step 2: Conpound 14 was converted into Exanple 9
using a procedure simlar to that in Step 3 of Exanple 5. Ms: (M+:l) 542. 10
Exanpl e 9 OEx&mikle ONKbéichhizerted Bite free title compound&s ddicribeld'in \BXanphss,NC2 H
40C 15 1 s epared using the procedures of Steps 1-2 of Exanple
5, é:to?ﬁsf F’& @6\,\@- %m)- 2-fluor onitrobenzene for

2, 5- d| chl oronitrobenzene in Step 1. @ 14 suspension of 15 (6.2 g, 10
mml) in EtOH (20 M) was treated wt 9.5 g, 50 mol), heated to
reflux for 3 h, and then stirrf& overnight at 20 C. The reaction mxture
was poured on saturated agqueous HCO3, extracted with CH2Cl 2, dried over
Na2SO4, and. concentrated. Chr ography (5% 1 N NH3- MeOH Et OAc) 20 provided

the title conpound (5.2 g, a yellow solid. Ms: (M+1l) 487. Exanple
10 ~J 0 Bra N VN N NHZ ~NHA YO z00¥/ 001375 /' US2006/ 023800 - 32 Exanpl e

9was converted into the tithg . ngdln Exanple 8, Step 1.
(I\/H) 594. Exanple 11 50 OFNHONN
Step 1:

NH,

(ch N-BP (f ,O nEn

To a stlrred suspension of L|AIH4 (3 8 g; 0.10 mmol) in anhydrous ether (600
ml) was added portionwise compound 55 (10 g; 0.034 mmol) over 5 min. The
resultant mixture was refluxed gently for 24 h. After cooling to RT, the stirred reaction

10  mixture was treated successively and dropwise with water (4 ml), 20% aqueous
NaOH (4 ml), followed by water (4 ml). The resultant mixture was stirred at RT for 2
h, then filtered. The filter cake was washed thoroughly with boiling CH,Cl. (3 x 100
ml}. The filirate was concentrated under vacuum. The solid residue was treated with
charcoal and purified by flash column chromatography (CH2Cl,-7N methanolic

15  ammonia; 95:5). The desired fraction was triturated with isopropyl ether and filtered
to obtain compound 56 as a solid (4.07 g; 46%).

Step 2:

( . ?N
() NH
F N,Bn
%D .

Compound 56 was converted into 57 as described for the conversion of
20  compound 12 info 13 in Example 7.
Step 3.
0
/ N
0" "NH

Y [
7 —.
5 SNTON | 58

H



NHN NHp 5 Step 1: NHZ \aCNBn Bnh H55 (NHI~/I 56 To a stirred
suspension of LiAIH4 (3.8 g; 0.10 mmol) in anhydrous ether (600 m) was
added ponrk:hapeeg7sonpound 55 (10 g; 0.034 nmol ) over 5 parrus2idsm23soesul t ant
m xture was refluxed gently for 24 h. After cooling to RT, the stirred
reaction 10 mixture was treated successidvely and dropwise with water (4 n),
20% aqueous NaCOH (4 m), followed by water (4 m ). The resultant m xture
was stirred at RT for 2 h, then filtered. The filter cake was washed

t horoughly wirphy §§#réd%ﬁ:ldﬂdﬁ@f%ohﬁ3dﬂn’a0§7 8@0 quhlegf 'rﬁmbgﬁﬁdw@re f@@trat ed

under vacuum The sol |d resi due was treate W charcoal and purified by
fl ash cmipmnmammwr@mpn(nmwa bat, masrmjdad atropanmrﬂrmmmpetjﬁd 5). The

compound BRI I (0 nd; 467 rino o afe' SRBRG Bhte il rit-arAbhe feadifn 57
Cormounguﬁﬁré/%s%ww éﬁdTlf@.t o8 ﬁ?oeaéréimérnga%ng%dé?%@ewmh@ Feé?&ualzo

conpound 12 into 13 in Exanple 7. : 57 NN5
2003/ oomscmsvdmmgsmed&mMeOH:efsCrmlaagd|reﬂexied;ﬁjrut hoﬁhueofcmmptrat&ﬂ 57 (800

; d
ot b vidRrARy U o fiede i Bh b bwBR Ry BF ik TrsBuo Ry et ey )
The Coe¢hp9r&%1&ad@§alt IR 8flcAAPoliNG 5888¢ d;liH‘ d@;ﬂfﬁ:@/ﬁat@harmg at RT for

18 h b e concentrating under vacuum The
sufficiently pure for use in the next step.

Step 4. Compound 58 was converted into the title compound using procedures
10.  similar to those in Steps 3 and 4 of Example 1. MS: (M+1) 533.
: Example 12

(fbiovg

Step 1: N .
T N” n
s — (X O
- N“ON
o’l\
15 A mixture of compound 55 (5.84 g; 20 mmol) and acetic anhydride (80 ml) was

refluxed for 18 h. The reaction mixture was allowed to cool and was then treated with
ice-water and basified with concentrated NH,OH. The resulting mixture, containing a |
gummy precipitate, was extracted with CH,Cl,. Combined extracts were dried over
anhydrous MgSQ,, filtered, and the filtrate concentrated under reduced pressure.
20  The residue was purified by flash column chromatography (EtOAc-MeOH; 97:3), to
obtain compound 59 as a syrup (4.5 g; 67%).
Steps 2-3: Compound 59 was converted into the title compound using procedures
similar to those described in Steps 3 and 4 of Example 11. MS: (M+1) 462,

Example 13

S Q N &
S GLULY,,
Br
Step 1:
0
e~ WO
"BOC 16 HO ~Npoc

25

17



5 viscous oil was dissolved in MeCH (60 m ) and refluxed for 1 h, then
concentrated under vacuum The residual solid was triturated with ether and
filtrati ONOy0el@eWst he di hydrochl oride salt form of comSTURERISEI2H800so]
(850 ng). This material was. suffici_eng{s% pure for use in the next step.
Step 4: Conpound 58 was converted into € title conpound using procedures
10, simlar to those in Steps 3 and 4 of Exanple 1. Ms: (M+l) 533. Exanple
12 aCN ~JN ~ N' NXNHZ Step 1: CBn 55 N N O~ 59 15 A m xture of conpound
55 (5.84 g; Jdoxahforhloddel (h8anl, @1afthimellwassmided duapwise & Bustisted selutign h.

e L R bRl B RO AR R I CH BT SR B RE LR
ooty ot calaltic HERAt B DMIPAOLE wiE adRdd) hbfsiiih hbkielyadBieadr 1 h
o 8L o e e s oy e b om0,
?2. 9; %wsfexypgzgeer%@né@E&%f@&%m@%ﬁé%ﬁwﬁmmﬁm@? 2t-$td:c- eTb,%npoﬁndp

: 1219 . . d
Ve " vh RFIRGRY e wasbd Wi 1%,0 180 T65E 10 RAGe| Ao SSaiffior (1%l ’IQ RGNS Lo
N N BCOCahd B#neNSRO®I)L 7ThOoRfhi¢ 0ILABA WASTHIER 0.0/ 1023804 filteBdd @ndl yl chl ori de

1.9 m, 21.78 ) was added dropwise to a stirr solution . .
( concentratg&qn)vacuo to g(ijve 462 é) ( 502) o‘? the amide "79 as a near colorless solid.

. Step 2:
sbope
I )
( 17 XI:/Q “Boc

17 (1 .OBgri, 3.2 mmol) was dissolved in THF (10 m!). Triphenylphosphine (0.996
g, 3.80 mmol) and diisopropylazodicarboxylate (DIAD) (0.75 mi, 3.81 mmol) were
added. The mixture was heated to reflux and continued overnight. The solvent was
evaporated in vacuo, the dark brownish oily residue was dissolved in CHxCl; (50 mi),
15  and filtered through a 1-in short silica gel pad, rinsing with CH,Cl,. The filtrate was
discarded, further rinsed with CH2Cl>-MeOH (100:1, 50:1, v/v), and the filtrate was
concentrated in vacuo to afford 1.56 g of the crude ether-linked product 18 as a light
yellow oily solid.

Step 3:

-0 o
e — SOG
20 B! P |

18 (1.56 g) was dissolved in CH2Cl, (30 mi) and treated with TFA (5 mi). The

mixture was stirred overnight and concentrated in vacuo to an oily residue. The
residue was dissolved in CH2Cl; (100 ml), washed with a sat. NaHCO; aqueous
solution and brine. The organic solution was dried with Na;S0O., and concentrated in

25  vacuo to oil. This crude product mixture was treated with a 1.0 M HCl aqueous
solution, washed with CHCl,, basified to pH ~ 12 using a 1.0 M NaOH aqueous
solution, and extracted with CH>Cl,. The extracts were washed with brine, and dried
with Na,SQ;. Evaporation of solvent under reduced pressure yielded 0.53 g (41 %
over two steps) of the free piperidine product 19 as a colorless oil.



of 1-Boc-isonipecotic acid 16 (4.5 g, 19.63 mol) in CH2Cl 2 (150 nl) at RT.
A catalytic anobunt of DMF (40 |I) was added. The resulting m xture was
stirred fwo2007m019y5 min. Et3N. (6.8 m, 48.79 mvl) was PEOAEA0SI0MY to t he
m xture, followed by 4 5 hydroxypi peri%gle (2.68 g, 26.50 mmol ). Reaction
was continued for 2.5 d. The mxture~was washed with H20 (50 m), a 1.0 M
HCl ag. solution (50 m), H20 (50 mM), and brine (50 m). The organic

sol utlon was dried with Na2SO4, filtered and concentrated in vacuo to give
4.62 g S§iépYY: of the am de 17 as a near colorless solid. Step 2. '0 0 11 17
O v B 18 10 Sr T@ (1. Oog, 3. 2 rrrml) was dissolved in THE (10 ml).

Tri phenyl phosphi I ) and dii sopropyl azodi car boxyl at e
(DI AD) 160. 75, 3\81 I) re c The mi xture was heated to refl ux
and conti nued ove nightT The sof vént Nwas Zpvaporated in vacuo, the dark

br owni sh oi | due as_di ssol v 5 filtered

t hrough a 1- ‘?191 'R0 gya%ﬁlaso&eﬁlﬁp%gﬁ%&l%b éSB “filtrate was
di scar %?ﬁrno@?ﬁ&fh%r-ﬂdd?ﬁ&ﬂelﬁ&aé‘ (B, 2 9@%6%0&e§aré@aé described gid the

filtrate wa concentrated in vacud to affor he crude
et Hﬁer |wmma@maa, M@H@Aﬂ)b {@RB5 g,el.82wmmbl) yanddmf:xjdrotstsemf /&:Olﬂiﬂf\l@'e O 18 V
m) and

{r eat edOeHOTER ke, Repdiont es GoBtinkled olpidhe Bt fughenestay cen rat ed
i vacuadRrBl PO TR uBoud TR e RSB HECI (B0 RRG)2 THR00 i ).

washed with a sa aqueous solution and brine he or am c solution
was dr mgamctextMS;@eramah@dcwﬂl beneddiied pserNaxOu.0and conqentsated wdle

Groa 2 VR ISy PRy, tich §ag chriieti B aRLe SOOI BRI IR ™ 1
EXIU act2@d1 thmtm&c?o e‘ﬁfg(my BEtHe dEsSifed\BRItREt RO @bbnmesérs@har ied wth

Eva oration of solvent under reduced(é)ressure yi el ded ﬁ (41 %

over t >p0 (82 Mg PPéenmichavasidissopreddn SeHAD: £%. Sanbanst $fﬁ'§%ﬂ uwt

TFA (0.5 mi) overight. The solvent was evaporated in vacuo, the oily residue was.
dissolved in CH;Cl; (60 ml), washéd with sat NaHCO3; and brine, and dried over
Na,S0,. Evaporation of solvent gave an oily material, which was purified by

15  preparative TLC (CH2CI>-MeOH = 25:1, v/v) to afford 35 mg (67%) of the title
compound as a near colorless solid. MS: (M+1) 537.

Example 14
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Step 1:

— gf”i;)ﬁovg e

The thlophene ester 20 (305 mg, 0.48 mmol) was dissolved in THF (5 mi) and
Et2O (10 ml), cooled in an ice bath, and treated with a 1.0 M solution of LiALH, in
ether (0.95 ml, 0.95 mmol). The mixture was stirred for 1.5h at 0°C and 10 min at RT.
A small volume of H2O and a 1.0 M NaOH aqueous solution were added alternately to
25  the mixture. The mixture was diluted with EtOAc, stirred for an additional 1 h, and
filtered through a 1-in silica gel pad, rinsing with EtOAc. The filirate was concentrated

20

in vacuo to an oil (200 mg).



WO 2007/ 001975 PCT/1JS2006/ 023800 -35- Step 4: 100 JN 19 SO v N/ t
N BOC 20 '0")(" Br 19 (0.52 g, 1.21 mmol) was dissolved in CH2Cl2 (15 m).
N- Boc- 2- wi@i20pL478i ne- 4- car bal dehyde (0.43 g, 1.92 molBCT/BP20pae2880as
described in 5 W2002032893, NaBH( OAc) 0.385 g, 1.82 mml) and two drops
of AcOH were added to the mixture. Réattion was continued overnight, then
quenched by the addition of H20. The aqueous m xture was extracted with
CH2Cl 2 (50 M x3). The organic extracts were washed with brine, dried over
Na2SO4, and &'bac:n!nfd'tbmmb\derwas'dtsmlm ia ClilgBlt (5 atl) camdsbl—mhthylknarphulam
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over n| The sol vent 'was evaporat e y residue was.
di ssol VWGSIQNBGHB@ﬂMI(f‘BH;z@:’:)nd evetwmed\mnthHaclzNélFH@mr@m lextraets werk dri ed
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(10 rﬂ) co %Wdagfce bai and treated with a 1.0 M sol ution of Li ALH4
t Hegs! epyae AeI9TlesBRdl. i xt ure was stirred for 1.5h at 0OC and
10 mng ﬂ

( - Q/JQJ\@JQ BOC

10
The aldehyde 21 (70 mg, 0.115 mmol) was dissolved in CHaCN (2 ml). Nal {18

mg, 0.12 mmol} and hydroxyaminehydrochloride (11 mg, 0.16 mmol) were added.
The mixture was heated to reflux and continued overnight. Water and a 10%
Na»S,03 aq. solution were added, and the aqueous mixture was extracted with

15 CH2Cl.. The organic exiracts were washed with H-O and brine, dried by NaZSO4, and
concentrated in vacuo to obtain crude 22, a coloriesé oil (66mg).
Step 3: Compound 22 was converted into the title compound as described in
Example 13, step 5. MS: (M+1) 522,

. Example 15
O .
{ helcaeve.
20 “NTO NN,

Step 1:
_BOC
o 0 N
2 . \“SI
' HsC™ O 23

To a 0°C solution of alcohol 2 (1.05 g, 5.0 mmol) in CH.Cl, (50 m!) was added
EtsN (1.25 mi, 9.0 mmol} and CH3SO0,Cl (542 wl, 7.0 mmol). The reaction mixture was
25  allowed to warm to RT and was stirred for 24 h. The mixture was subjected to
aqueous work-up — CH2ClI; extraction. The organic phase was separated, dried over
Na2S04 and concentrated, and the residue was purified by flash chromatography (2-
5% acetone/ CH,Cl,) to produce 1.45 g of 23 as a white solid.



A small volume of H20 and a 1.0 M NaOH aqueous sol uti on were added
alternately to 25 the mxture. The m xture was diluted with Et OAc, stirred
for an adsotnevmiors h, and filtered through a 1-in silir€a/gRbosasroori nsi ng
with EtOAc. The filtrate was concentrated in vacuo to an oil (200 ng). WO
20071001475 PCT/ US2006/ 023800 -36 The3di1 from above was dissol ved in
CH2Cl 2 (5 m), and N-nethyl norpholino oxide (NMO (96 ng, 0.82 nmol) was
added, followed by a catalytic anount of tetrapropylanoni um perruthenate
(TPAP) $tbd 2y, 0.034 nmmol ). After 2 h, the mxture was quenched with H20

and extract ed w th CH2Cl 2. The orgam c extracts were 5 washed with a 10%
Na2S2 @%fmtlon and 8r? d Qfth Na2so4, and filtered t hrough a
1-in Celit gjd trat c:etratedin vacuo to a brown oil,
which was purifi by preparatlve TL ‘J(]CHZCIZ MeOH = 30:1 v/v) to.afford 70
ng of the dEgithedonltida r|d|r1e0249(d) 3989(2'?:6 n’ﬁh@lplr.?DMFQ@niﬂwas | N
BOC 22 N N 10 Br H The al ehy 21 (70 nol ) was dissolved in

CH3CN (&ided masylate 28 (092 90389 mﬁml)alam}q Rr(OxAlagi HOHYPMDX: hT e mixtuge 1 ny,

ovg ni d’ﬁ‘?g s&ﬁeép%%ﬁﬁggt ﬂb?/?%% Rgn t?ﬁﬁ%h%& t%égfi@% ér:iagbiﬁﬁcl;efatjqueous
 XLUI Qi) 4 el ooy SHESEwaEharnagaifer SX4thas 5. VO Washed wi (b

H20 and dried by concentrated in vacuo to obtain crude
22, a dermovesssnden vqown@,)thewedue wabahjeatedie agusotswakiugu—iGitaClbhe title

corrpound as_.des e 2 le 15 OF
NC — t,@c}@ﬁ ﬁrgg%g Rp%ﬁe\wesn%;ﬁaragcéé he%i @'\@%éd” éLl)'d %%ncer%)fﬁng &
A the residue was purified by flash chromatography (1-2% acetone/ CH,Cl;) to produce
1. 0.26 g of 25 as a white solid.

Step 3: G oc
.B
- N
s — L1
N O 26

To the solution of aldehyde 25 (0.26 g, 0.85 mmol) in pyridine (10 ml} was

added hydroxylamine hydrochloride (0.21 g, 3.0 mmol). The mixture was stirred

15  overnight at 60°C. At that point, of acetic anhydride (566 w!, 6.0 mmol) was added,
and the mixture was stirred for 20 h at 80°C. Pyridine was then removed under
vacuum, the residue was subjected to aqueous work-up — CH2Cl» extraction. The
organic phase was separated, dried over Na;SO4 and concentrated to produce 0.26 g
of crude 26 as a yellow solid.

2f Step4: Compound 26 was converted into the title compound using the same
procedures as in Steps 4 and 5, followed by Step 4 of Example 298. MS: (M+1) 439.

Example 16

0
sUcheNe!
s N~ Ny
Step 1:
 — R0
O "BOC. 37

Compound 17 was converted into 27 using the procedure described in Step 1

25

of Example 15.



2 H3C~-S. O 23 To aCC solution of alcohol 2 (1.05 g, 5.0 mol) in CH2Cl 2 (50
M) was added Et3N (1.25 m, 9.0 mmol) and CH3SQ2Cl (542 |, 7.0 mmol). The
reaction yhxhisio1948s 25 allowed to warmto RT and was stdTusedod/ass@d4 h. The
m xture was subjected to aqueous wor kozé) CH2Cl 2 extraction. The organic
phase was separated, dried over Na2S %nd concentrated, and the residue
was purified by flash chromat ography (2- 5% acetone/ CH2Cl2) to produce 1.45
g of 23 as a white solid. WD 2007/001975 PCT/ US2006/ 023800 -37- Step 2: OHC
| OHC NolpC2:1 N OH 240 25 To the solution of hydroxypyridine 24 (0.29 g,
2.36 mol) in DMV (20 m) s added nesylate 23 (0.92 g, 3.30 mml) and
K2C03 (0.71 g, 5.0 mmol). e mxture 5 was stirred overnight at 75C, at
whi ch pgj nt—addi tf opal {fre yI te 23 (0 18 g, 0.65 nmol) was added, and
stirring at 75C j géher 8 h. DVF was renpved under
vacuum the resi due was subj ect ed t o "aqueous work-up - CH2Cl 2 extraction.
Organi ¢ phasafo\mgom@aroﬁttle@m@ﬁymé JVEINONR S§¥2 nesinipediy e el w@@d the

resi due was purlfl ed by f hr omat ogr a - 2% acet one/ CHZCI@Z)
pr oduceaddedd w%sC@uﬁﬂ Ozg a@d Ehalni {®&540l)i hesegpltrag mistureAvas heategbto 25 N 0

vasd adiux ot 3] i RRRMBaRReled £ E: herdd AREconehra R Bichor o\

stirredorebarath®s TLENESAGAExarés/t Blgahe!thé thiBktRed (Botagﬁ*@g%éiéggelicﬁﬁ%xll 6.0

mol ) was added, and the m xture was ‘stirred for _ di ne was
t hen r cBiwpedt Gaiepounch28umas Chrvertad mmethmhtlsabnwm usingtheeprocadures up -

concent JSREREHUN BT ISHACE DD B EYaHE Py dBS R0 &t Jei 1 ow sol 1 d. 21 Step 4

Cor,rpound 26 was converted into the Eké@@wrpound using the sanme procedures

as'in St eps 4 and 5, followed by Step anple 298. Ms: (M+l) 439.
e a0,
A
10 %
Step 1:

— Q00
28
: "BOC 29
4
d o

To a solution of the thioether 28 (60 mg, 0.148 mmol) in DCM (3 ml) was
added mCPBA (127 mg, 0.743mmol). The mixture was stirred at RT for 15 min and
15  diluted with DCM. The organic phase was washed with 1N NaOH, brine, dried and
concentrated in vacuo {o afford the sulfone 29 (40 mg) as a yellow oil.
Step 2: Compound 29 was converted into the title compound using the procedures
described in Steps 3 to 5 of Example 13. MS: (M+1) 443.

Example 18
' 30 oy
20
Step 1:
TN |
HO\/L/c}\‘N_ i OHC’L/C}:\N__ .
/ 31

Compound 30 (5.4 g; 28.2 mmol) was dissolved in water (20 ml) topped with
CHCl; (50 mi). The mixture was made basic with 0.5N aqueous NaOH (60 ml)



O | SSNNNNH Step 1. O- 17 ~~ pO IN 1 25 H3C S 0 N BOC. 27 Conpound 17
was converted into 27 using the procedure described in Step 1 of Exanple
15. VO 2QQF heW0HB1o5s PCT/ US2006/ 023800 -38- Step 2: 0 2PCTFIN2@®6/0I380C 28 To
a solution of the mesylate 27 (100 ng, 0.256 nmmol) in dry MeCN was ~added
dry K2CO3 (1.0 g) and PhSH (0.5 m). Th?@'resulting m xture was heated to 5
reflux for 17 h. The m xture was cooled to RT, filtered and concentrated in
vacuo. Prepar ative TLC (Et QAc: Hexanes/ 1: 1) gave the thioether 28 (60 ng) as
a yel | oadded in p&tieps3: Scmdrfrha@h@ g) was added@n'fdetﬁeimganmgnyeﬁ $émarategdpound

usi ng rocedures described in Steps

411. Exﬁ'ﬁ% UugoUS dayes wias xife W'thng/(%go@!)ep“ﬁe "\9 W'%"%E\S%NE& 29
T Sl y8e réfBubaianh B oSRLIR BRradt viIBBTIPEE drrdfdorliss dtesr

and 15oibi Tbisecdl mssmlmvn OHeClar(Gamiy, waasm'redtat FASWwith MinOh (10 ) Nﬂ.‘Cﬁ'dD brine,

dried and c¢ rated . in vacuo to afford th | fone 29 (40 as a

yel? ow GRYS. g& g'ie PR Qn\KBNWSn@B?%H%QngS' %@59,9}‘”@89 &%d usi ng

the praggsiy 8624 h intervals. The mixture was then filtered through a pad of celite, and the
solid washed several times with CH.Cl,. Removal of the solvent using reduced

pressure yielded 2.81 g of product 31 as a yellowish oil (65%).

Step 2: o
oy T EtO)\O B
{ Nx/fo)"‘N__ 32

10 ’
Ethyl isonipecotate (3.62 g.; 23 mmol) and 31 (1.73 g, 17.8 mmol) were stirred

at RT in 15 mi of CH.Clz for 90 min. NaBH({OAc); (4.24 g, 20 mmol) was then added,
and the mixture stirred under Ng for 20 h. The mixture was diluted with CH2Cl,,
washed with saturated aqueous NaHCOs;, then with brine, and dried with anhydrous
15 NaySO,. After removing the solvent using reduced pressure, the reaction mixture was
purified by flash chromatography using silica gel as the solid phase
EtOAc:Hexanes:MeOH(NH3) (60:35:5) as eluent. Yield: 4.53 g (67%) of product 32.

Step 3: o
2z T Lic’)l\(’\' N
N\I(}“\ N— 33
Fd
20 The product 32 (3.84 g; 13.04 mmol) and lithium hydroxide monohydrate (1.1

g; 26.1 mmol) were stirred at RT for 24 h in water (20 ml) and MeOH (20 ml). After
filtering the solids, the solvents were removed using reduced pressure at a bath
temperature of 55 °C. Crude 33 (3.80 g) was used directly.
Step 4: Compound 33 was converted into the title compound using the procedures
25  described in Steps 2 and 3 of Example 5. MS: (M+1) 481.
Example 18

s¥eaeVys.



described in Steps 3 to 5 of Exanple 13. Ms: (M+l) 443. Exanple 18 0 O NH\
NiON 207/ Step 1: HOON OHC ON 31 30 Compound 30 (5.4 g; 28.2
mol ) wasW 2685818t in water (20 m) topped with CH2Cl 2PCBWSAH05/023Bhk

m xture was nmade basic with 0.5N aqueo:@ NaOH (60 mi) WD 2007/ 001975

PCT/ 52006/ 023800 -39 added in portio Solid NaCl (10 g) was added and
the organic | ayer separated. The aqueous |ayer was extracted wth CH2Cl 2
(6x50n ). After drying with Na2SO4, the solvent was renoved fromthe

conbi nediiegxir act yiel ding 4.55 grans of colorless clear oil. This oil,

di ssol v ir@Z@Q(SOn‘ nStirred at RT with Mi02 (10 g) for two 5
days. @; hgcki ng—*he @ \:@m m xture, another 5g, 3g, and 5g of reagent
were a decﬁ h interval he 34 xture was then filtered through a pad
of celite, d SEV el Wi, t h I of the
sol vent usi n ngsg%(qgsggf){ﬁgyma @ﬁs@vgqi “HV%‘EC{ (%5)9 goaé{'%yel | owi sh
0' ' (65réate Wit Bﬁtleenélsulfo‘Mc 5&@(?‘4@ #‘*39'33 mPIes EtAWér He%%lﬁ\{uﬁ&ﬁrgi ?ﬁ‘)l@e@f” 62

and 3 were stir
CH:ECI 2 u‘sumg Qanuned DMBH('@ttw 3e$ultnzg sglt B almsxblyed\m abbeﬁmtacﬁi@m (109ehi} he

s hon REGH4E 6 A0HER Nasalied atiadhe TRkt o g nated BriaT for 2 e
anhydr @éﬁm;]rg’t \Nﬁg%ﬁed@t@g? ram@ﬂ‘ﬂeﬁﬁ,ﬁlh% Was H?@Fog‘é?l 'f%:l fSHRAcPESSHRE,. the

reaction nmxture was purified b ash chromat ogra using silica gel as
t he solcadalysiieas ﬂmr@n@mu&drﬂwu caHpaHef celﬂeazﬁiwpsaed evlﬁeabsoINteeEmm 53 g

(679 ?{er%eglu the solvent LPsmg reduced pressure gave 13.34 g of pTSA salt of 35.
1 Step 2: Compound 35 was converted into the title compound using the procedures,
described in Steps 3 and 4 of Example 1. MS: (M+1) 379.

Example 20

O
0,0 O,
Step 1:
C[te Cl .BOC
Q,, . — Q0%

Compound 36 (1.91 g; 15 mmol) was added at RT to t-butyl 4-oxo-1-piperidine
(2.0 g, 10 mmol) dissolved in dry CH,Cl> (20 ml). After 4 h, NaBH(OAc); (4.2 g, 19.8
mmol) was added in one portion. The mixture was stirred at RT for 19 h, then dijuted

15

with CH.Clz (100 mi), shaken with saturated aqueous NaHCO3z, washed with brine,

20  and dried with anhydrous Na>S0Os. The product was purified by flash chromatography
(Si03) using 10% EtOAc/Hexanes as eluent to produce 1.16 g of 37.

Step 2: Compound 37 was converted into the title compound using the procedures
"described in Steps 2-4 of Example 1. MS: (M+1) 428.

Example 21
O
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NH, 39

25



32 ----- 10- Li O N_ 33 2Q The product 32 (3.84 g; 13.04 mmol) and lithium
hydr oxi de monohydrate (1.1 g; 26.1 nmol) were stirred at RT for 24 h in

wat er (20wl 2000000 OH (20 m ). After filtering the solRGIEUS20¢602880vent s
were renmoved using reduced pressure at bath tenperature of 55 C. Crude 33
(3.80 g) was used directly. Step 4: Con%bund 33 was converted into the title
conpound using the procedures 25 described in Steps 2 and 3 of Exanple 5.
M5: (M+rl) 481. Exanmple 19 0 \ N~NN\ N H WO 2007/001975

PCT/ US2006/ 0Z38fipound @8 e prepardiBas déscribbdin Bx320 HRreparation @frmpmpulirizd (10
g;" 37.54 mmo was di ssol ve

d h |
suljf Onlj 3981%ﬁ3$1)d€$054!89%'n 4§ @9%2@%) reRé?f%lonr%fr#Sm N&tqorﬁr e'épatfgléi]‘&,/\nﬁitﬂm g%taggrjene
Et OH (100
3 e P A bl B S75ledes AL oieE i) 4080 1P G ot (RT for

20 h. Nbre cat aI yst was added (2. 2Eghmpiend2t he m xture was hydrogenated for
another 6 h. The catalyst was then renpved through a pad of celite and

washed with absolute EtOH Removal of jthe sol vent using reduced pressure
gave 13.34 g of pTSA salt of 1( J‘b@@mund 35 was converted into
the title conpound using the S Rd, in Steps 3 and 4 of

Exanple 1. M5 (Mrl) 379. Exanpl gl20y ZJ0 O \| NTN"N\HZ H Step 1: G \

Q%CBCIIII 'I/

Step 1:
F BOC FU O
T —
N g
40 O S
'}\E) .

Compound 40 was prepared as described for compound 37 in Example 20.

.BOC

Conversion of 40 into 41 was effected with 2-picolinic acid chloride and DIPEA
10  using a procedure known in the art.
Step 2: Compound 41 was converted into the title compound using the procedures of
Steps 2 to 4 of Example 1. MS: (M+1) 531.

Examples 23 and 23A
JepeNs & oo
©\: Ex. 23 -_N Ex. 23A

f ,Q ly, —— Ex.23 + Ex. 23A

15
Compound 42 was prepared using the procedure described for preparing

compound 37, followed by BOC deprotection as described in the conversion of 3 into
4 in Exampie 1, followed by EDC mediated coupling with N-BOC-a-fluoroisonipecotic
acid, followed by BOC deprotection.

20 Compound 42 (0.41 g; 1.22 mmol) and pyridazine-4-carbaldehyde (0.2 g; 1.82
mmol) (prepared as described in US 6,720,328) were stirred at RT in dry CHxCl, (14
mi) containing activated molecular sieves (5.0 g). After 4 h, NaBH(OAc)s (1.27 g; 6.0
mmol) was added in one portion, and the mixture stirred for 20 h. After diluting with
30 ml of CHxCly, the mixture was filtered, and the filtrate stirred with satﬁrated



NHZ 36 ~ H 37 15 Conpound 36 (1.91 g; 15 mmol) was added at RT to t-butyl
4- oxo-1-piperidine (2.0 g, 10 mol) dissolved in dry CH2CI 2 (20 ml). After

4 h, NaBM}[gH%A} 2 g, 19.8 mmol) was added in one poptiras2eobhesson xt ur e
was stirred at ?or 19 h, then diluted with CH2C 2 (100 m ), shaken with

saturat ed aqueous NaHCCB, washed with-¥Rime, 20 and dried with anhydr ous
Na2SO4. The product was purified by flash chromatography (Si02) using 10%
Et OAc/ Hexanes as eluent to produce 1.16 g of 37. Step 2: Conpound 37 was

convert it [ [ t eps
conver @Jaé%{S;N?P@ 4. Tﬁe@@m@ugmb&?m éﬂ%@é@@ﬁﬂ#(}%&c ﬁ%ﬁ%ékﬁ’zﬁts ngr‘é \

N -s. Esomb(rjned, washedNI(Hthb%mwandsmat}wagamwdmN@e3m5 Heveastions/ 023800 ;
-41 Co 38 20.. P

30 v TS Vs R AR 82885 Shiohidlonfhin of Suica! gé Hsiig Br%t 2o ry 55
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Exanpl e VNN N Step
Corfpourcbmponeaitsmfdbameidtuse v\t&recaep@eaieﬂchv preppoative BIZCion Elieagekusiog 5%
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Example 23A. 23: MS: (M+1) 430; 23A: MS: (M+1) 522,
Example 24
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10 . Step 1:

isadngioe
F F F F 44

43
NaH (60% oil dispersion) (0.84 g; 21 mmol) was washed with hexanes (2X),

then topped with dry THF (25 ml). 1-Boc-4-hydroxy piperidine was added in one
portion, stirred for five min, then 43 (4.8 g, 23.19 mmol) was added drop wise. After

15  stirring for 3 h, the reaction was quenched by caréful addition of water (5.0 ml). The
clear solution was diluted with EtQAc, the aqueous layer was separated and extracted
with EtOAc. The combined extracts were washed with brine, dried over anhydrous
NayS0;4, then purified by flash chromatography on silica gel using 10%

{ EtOAc/Hexanes as mobile phase to yield 4.79 g (73%) of 44 as a colorless oil.

20  Step 2: Compound 44 was converted into the title compound using the procedures

described in Steps 2 to 4 of Example 1. MS: (M+1) 445.

Example 25
0
SWeheNs

@\N N N

Step 1
.BOC .BOC
o be Sesd
Compound 45 (3.56 g, 10.91 mmol) and anhydrous K>COj (4.52 g, 32.73

mmol} were treated at RT in dry DMF (15 ml) with CHs! (0.88 ml, 14.18 mmol). After

25



Step 2: Conpound 41 was converted into the title conpound using the
procedures of Steps 2 to 4 of Exanple 1. Ms: (Mtl) 531. Exanples 23 and 23A
O }~1" RyBDho@obdb® N1 N NiJ | F HEx. 23 ~N.N Ex. 23RCTUS2006M330NH Ex. 23
+ Ex.23A 15 | _ H 42 Conpound 42 was prgpared using the procedure descri bed
for preparing conpound 37; followed I3 %OC deprotection as described in the
conversion of 3 into 4 in Exanple 1, followed by EDC nedi ated coupling with
N- BOC- a- f | uor oi soni pecotic acid, followed by BOC deprotection. 20 Conpound
42 (0. 43 duyslwaZemi®ol mi)avas agddedandribe 4rigturd avatedyteect€q vathloCHICH2 Theol )

5 Lt ke i o 4 e
R e e e e

filtrategl ngeg 202 grofsabduet 481 WO 2007/ 001975 PCT/ US2006/ 023500 -42
aqueous NaH The aqueous | ayer was extracted with CH2Cl 2; the extracts

ver® cSigp Bed;ompsued 46 was senverteth inta the title gempawnpsing the peoedures

reactio I4f chromat ography on silica
gel us'aaséﬁlfescfm%%@? %%ng%ﬁgcﬂéé é@gwm?kﬁégr CH2Cl 2, and 5%
MeOH(NH3) / CH2Cl 2 as eluent. The 5 cBra Ppge of the m xture were separated
by preparati vnBes hephé:i ca gel using 5% I\/EC]-I( NH3)/CHZCI 2 as nobile phase.

This gave 0.17 g od Exanple 23 and 0.054 ¢ of e 23A. 23. M. (M+l)
430; 23&@ jiwjl*ﬁ% Exa:@sqfé 24 o %St ep 1: 1N BOC
—_—
Q=H,R
48
‘10' A stock solution of 47 (1 ml, 0.024 mmol) (prepared by using procedures as

described for the synthesis of compound 4 in Example 1, followed by procedures
similar to those used in the synthesis of compound 42 in Example 23) in DCE
containing 1% AcOH was added to 96-wells of a deep well polypropylene microtiter
plate. A 1 M stock solution of each of the individual aldehydes (Q = H) and ketones
15 (Q=R%)in DCE (0.117 ml, 0.117 mmol) were then added to the wells, followed by a
MeCN solution of tetramethylammonium-triacetoxyborohydride (18 mg, 0.0846 mmol).
The microtiter plate was then sealed and shaken at 25°C for 20 h. The solutions were
filtered through a polypropylene frit into a second microtiter plate containing MP-TsOH
resin (~100 mg). After the top plate was washed with MeCN (0.5 ml), the plate was
20  removed, the bottom microtiter plate sealed and shaken at 25°C for 2 h. The
solutions were filtered through a polypropylene frit and the resin was washed with
CH.CI» {3X), then MeOH (3X) to remove unreacted reagents. After the plate was
allowed to sit for 10 min, the bottom microtiter plate was sealed, NH3 in MeOH (2 N, 1
ml) was added to each well, the microtiter plate was sealed, and then shaken at 25°C
25  for 1 h. Then the solutions were filtered thru a polypropylene frit into a 96-well
collection plate. The wells of the top plate weré then washed with MeOH (0.5 ml), and
the plate removed. Then the resulting solutions in the collection plate were transferred
into vials and the solvents removed in vacuo via a SpeedVac concentrator. The
resulting samples were evaluated by LCMS and were 70%-90% pure. Yields: 60%-
30  80%. Individual compounds were then resynthesized on a larger scale, as needed,
using the same procedure as used for the conversion of compound 42 into Example
23.
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Example 27
o
F. F
QOO’*ONﬁS
F
2,2-Dimethyicyclopentanone (0.10 g, 2.0 eq) was added to a 0.02 M solution of
5 47 in CH.Cl;. Titanium tetraisopropoxide (0.15 mi, 1.2 eq) was added and the
resulting mixture was stirred at RT for 2.5 h, NaBH(OAc); (0.18 g, 2.0 eq) was added
and the stirring was continued for 15 h. The mixture was diluted with CH,Cl, (50 ml)
and washed with aq sat K;COj3 (60 ml). The layers were separated and the aq layer

extracted with CH.Cl; (2 x 50 ml). The combined organic phase was dried, the
10  solvent evaporated in vacuo and the residue purified by column chromatography
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(SiO2, CH2Cl2: 0.4 N NHj3 in MeOH 95:5) to give the title compound (0.016 g, 9%) as a
yellow oil. MS: (M+1) 439.
Examgie 28

KIQ*O£~~
\@/OJ\O\/CNH —> Ex.28

Ex. 28A
Example 28A was prepared from 47 using procedure of Example 23, followed

by BOC-deprotection. MS: (M+1) 426.
Step 2: A solution of Example 28A (0.107 g), a mixture of 37% aq formaldehyde (2
ml) and formic acid (1 ml) was heated at reflux for 16 h, then diluted with CH,Cl, (30
ml) and washed with aq sat K,COj3 (30 ml). The aq. layer was extracted with CH,Cl, (2
x 3¢ ml), and the combined organic phase dried. The solvent was evaporated under
vacuo and the residue purified by column chromatography (SiOz, CH,Cl2: 0.4 N NH;
in MeOH 3:1) to give Exampie 28 (0.052 g, 47%) as colorless crystals. MS: (M+1)
440,

Example 29

")
: 0 NJJ\O Z N
CI,@/\H}Lu’O N\/@
Step 1:

Qoo —= Q4 )@

To a DCE solution (150 ml) of 2-(4-formyl-3-methoxy)phenoxyethylpolystyrene
resin 48 (2.8 g, 2.184 mmol) at RT was added 4-chiorobenzylamine (43.68 mmol, 20
equiv) followed by NaBH(OACc)3 (9.25g, 20 equiv). The flask was capped and shaken
at RT for 3 days. The reaction was quenched by the addition of 2M NH; in MeOH.
The resin was then washed with MeOH (3X), THF (3X), and CHxCl, (3X) and then

dried in vacuo to provide 49.



Example 27 O F\ I FO™ "N~ F J-(f, 2,2-Di nethylcycl opentanone (0.10 g,
2.0 eq) was added to a 0.02 Msolution of 5 47 in CH2CI 2. Titanium

t et r ai sopwoRIKI/@e9750. 15 M, 1.2 eq) was added and the rRGI/IUSI006023B% ur e was
stirred at RT for 2.5 h, NaBH(OAc)B (0 éB g, 2.0 eq) was added and the
stirring was continued for 15 h. The nfBture was diluted with CH2Ql 2 (50 m)
and washed with aq sat K2C03 (50 m ). The layers were separated and the aq

| ayer ‘extracted with CH2ClI2 (2 x 50 m). The conbi ned organi c phase was

dri ed, Step 2.0 sol vent evaporated in vacuo and the residue purified by colum
chr omat ogr aphy WO 2607/ 001975 PCT/ US2006/ 023800 - 47 (Si02, CH2Cl2: 0.4 N
NH3 in MeOH 95:5) give the title conpound (0.016 g, 9% as a vyellow oil.
M5: (M+r1l) 439. Exahplle 28 i 41 o-N N5 CNF 5 Step 1: x0O F\ I F VN
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of Exanple 28A (0. Ha mix lhre of 37% aq fornmal dehyde (2 10 m) and
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(0.052 /% colorless crystals. Ms: (M-1l) 15 440. ExanBI e 29

then washed w1th CHCl, (3X) and dried in vacuo. To this resin in CH.Cl, (6 ml) was

added pyridine (0.022 ml, 5 equiv) and then 4-amino-1-trityl-piperdine (93.5 mg, 5

( equiv). The suspension was sealed and heated at 60 °C for 12 h. The resin was then

washed with MeOH (3X), THF, then CH,Cl; and dried in vacuo. The resin was then

10  treated multiple times (8-10) with 0.1 N TFA in CH2Clz containing 20% triethylsilane for
5-10 mins each. The resin was then washed with CH2Cl, (4x) and dried in vacuo to

provide resin 50.

- @)’\ JQJ\O

15 A CHZCIZ solutron of 50 (70 mg, 0.0546 mmol) and DIEA (0.19 mi, 20 equiv)
was treated with a CHCl; solution of the acid chloride of FMOC-isonipecotic acid (2
equiv). The suspension was shéken at RT for 20 h, then the resin was washed with
MeOH (3X), then CH,Cl; and dried in vacuo. The resin was then treated three times
with 20% piperdine in DMF for 20 min each, then washed (3X) with DMF, THF and

20 CH.Cly, then dried in vacuo to provide 51.

Step 4: '
C

"= (?)LJQ*O\/@
)

To a DCE solution (5 ml) of 51 (70 mg, 0.0546 mmol) at RT was added
pyridine-4-carboxaldehyde (0.11 ml, 20 equiv), then NaBH(OAc); (70 mg, 10 equiv).



| ~ NXN"N~N~N HHOC Step 1. (DDCHO\ / Q@ NHcl 49 48 20 To a DCE
solution (150 m) of 2-(4-fornyl-3-nethoxy)phenoxyet hyl pol ystyrene resin 48
(2.8 g, 2w@2omoolsys at RT was added 4-chl orobenzyl am ne eé&3a88008MRI800 20
equiv) followed by NaBH( QAc)3 (9.25g, 20 equiv). The flask was capped and
shaken at RT for 3 days. The reaction guenched by the addition of 2M
NH3 in MeOH  The resin was then washed with MeCOH (3X), THE (3X), and CH2Cl 2
(3X) and then 25 dried in vacuo to provide 49. W 2007/001975

PCTI US209518206R capfftd Sh@Bhakernat RY 5P 2lddYsl Pholbbi was thebOudshéd (G 2
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Step 1:



15 A CH2Cl 2 solution of 50 (70 ng, 0.0546 nmmol) and DI EA (0.19 ml, 20 equiv)
was treated with a CH2Cl 2 solution of the acid chloride_of EMXC-isonipecotic
acid (2 veQuorpit9The suspensi on was shaken at RT for ZOPF,M{%‘?Q:W(FE@OreSi n
was washed with MOH (3X), then CH2CL and dried in vacuo. The resin was
then treated three tines wth 20% piperdine in DVF for 20 mi n each, then
washed (3X) with DM, THF and 20 CH2Cl 2, then dried in vacuo to provide 51.
Step 4: ‘_ci O 51 N H52 To a DCE solution (5 m) of 51 (70 ng, 0.0546 mmol)
at RT @;ﬂged pyri di ne- 4- cagboxal d 0€0.11 nl, 20 equiv), then
NaBH( ( d'ng,lﬁlo—erq'cr?v). 975 PCT/ US2006/ 023800 -49 The
fl ask Sapped and shaken a fop 2 day$. The resin was then washed (3X
each) with MeCH and CH2Cl 2, thén dried in vacuo to provide 52. Step 5: The
product was (Sl eaved t he resi nﬁgﬁ t reat nen mn each
A

f 52 i f 20
B ORS00 T Crihatpe 53 wWanGonyRUEA dHO Gaineowne Sausiiaa HREeIYeAMAIHaUS fa

sol ventys SteheBY ERahipleydcuo via a SpeedVac to provide the title conmpound.
MS: (M+1) 470. Using anal ogous solid support synthesis procedures, the
f 013 owi Stgpcinfoopsindi\b4 evasr eprevesibd (BN thet fitlectompotvd usiirlg p@adudds
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Example 31
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Step 1:
F \BOC F \BOC
NH - H
/[:( 2+ Hsc\S/O\/O ——*/@N\/O
VAN 62
w F Feo dbo o« F o F

A 60% dispersion of NaH (480mg, 12.0mmol) was added to a solution of 60
(1.76g, 12.0mmol) in DMF at RT under No. After stirring at ambient temperature for
30 min, compound 61 (2.93g; 10.0mmol), prepared as described for compound 23 in
Example 16, was added, and the resultant mixture was stirred at RT for 16h. H:O
15  (20ml) and EtOAc (50ml) were added, and the organic layer was separated and
washed with H,O (20ml), then dried over anhydrous MgSO4 and concentrated under
( vacuum. The residue was purified by flash column chromatography (hexanes-EtOAg;
" 8:1), to obtain 62 as a yeliow solid (1.72g, 50%). |
Step 2: Compound 62 was converted info the title compound using procedures
20  analogous to Steps 2 to 4 in Example 1. MS:; (M+1) 462.

} Example 32
0
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Stegfl:
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290 436 0 e HNI\ AH- N\ 29E }} 470 NI \ NAHNN\ N CI / Exanple 30 O
FHNi NN~~NHp 10 0 Step 1: WO 2007/001975 PCT/ US2006/ 023800 -50 F Cc

NZ NHZ 16WP MNpMHE%SO 54 Conpound 53 was converted i nto d$HORAL/BANsi ng a
procedure anal ogous to Step 3 of Exanple 1. 5 Step 2: Conpound 54 was

converted into the title conpound usi ng5?)rocedures anal ogous to Steps 2 to
4 in Exanple 1. MS: (M+1l) 440. Exanple 31 O i FNNN\ NNHZ F F Step 1:
NHO-NBOCFHrNBOC N Z+ H3C | ~62// \\ 10 FF 60 O061 FF A 60%

di spersi on ofTd\ahtir#Rh te-cddled sonitonvaiscomiseshd 66 3.98! ¢t 1624 rainoB0prepared
as described in US 6,720,328, in CH,Cl; (50 ml) was added ice-coid TFA (6.07 ml,
9.38 g, 82.1 mmol) via syringe over a period of ~1 min. The resultant clear yellow
solution was stirred at 0 °C for 10 min, then at RT for 25h. Volatiles were removed
5 under reduced pressure, and the residue was redissolved in CHzClz (35 ml). To this

solution was added portionwise (exothermic) 7N methanolic ammonia (5 mi, 35
rhmol), making the solution basic to pH paper and resulting in the formation of a
precipitate. Solvent was removed under reduced pressure, and the residue was
triturated with EtOAc (30 ml). The mixture was filtered, the filtrate was stripped of

10  solvent under reduced pressure, and the residue was purified via flash

“ chromatography on silica gel, eluting with CH»Cl,-MeOH —NHj3 (90:9:0.25), to obtain
compound 67 as an off-white powder (1.43 g; 70%).

Step 2:
\/CNL/\>
67 —= HO AN o
15 To a stirred solution of 67 (1.39 g, 11.2 mmol) in EtOH (46.5 ml)-water (6.5 ml)

was added NaHCO3 (1.88 g, 22.3 mmol), followed by a 50% w/w aqueous solution of
chloroacetaldehyde (2.84 ml, 1.75 g, 22.4 mmol). The resultant suspension was
stirred and refluxed for 2 h. The dark amber-colored reaction mixture was carefully
concentrated (frothing) under reduced pressure to approximately half its original
20  volume and then filtered. Collected solid was washed with MeOH. Combined filtrate
and washings were concentrated in vacuo and yielded a dark, oily two-phase mixture.
Treatment with EtOH produced a mixture of solid precipitate and a homogeneous
liguid phase, which was filtered. The filtrate was concentrated under reduced
pressure to a dark oil, which was purified via flash chromatography on silica gel,

25  eluting with CH2Cl>-CH3OH —NH,OH (91.5:8.5:0.25), to obtain compound 68 as a pale
| yellow solid (1.34 g; 80%). To a solution of 68 (1.20 g, 8.10 mmol) in MeOH (5 ml)
was added acetone (48 ml). A small amount of dark precipitate formed and was

removed by filtration (0.45 uM syringe filter). To the clear yellow filtrate was added via
syringe 1M ethereal HCI (8.1 ml, 8.1 mmol). The resultant mixture was stirred briefly

30  and was then filtered. The hygroscopic solid thus isolated was washed rapidly with
acetone and dried under vacuum at 50 °C to obtain the hydrochloride salt of 68 as a
tan powder (1.34 g; 89%).
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m xture was stirred at RT for 16h. H20_15 (20nml) and Et OAc (50nl) were
added, and the organic |layer was separ®ed and washed with H20O (20ml), then
dried over anhydrous MjSO4 and concentrated under vacuum The residue was
purified by flash colum chronat ography (hexanes-EtOAc; 8:1), to obtain 62
as a yedtepvg:solid (1.72g, 50% Step 2: Conmpound 62 was converted into the
t|tIe corrpound usi ng res 20 analogous to Steps 2 to 4 in Exanple 1.
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(J](43 g; 70%. Step 22 N 67 > HON 68 15 To a stirred solution of 67 (1.39

11. Btepdl:) in EtOH (46.5 m)-water (6.5 nl)

O
F
F
F NH Nkb
NH
P F 47a

15 Compound 47b was prepared using the procedures analogous to those of
steps 1 and 2 from example 1 and converted into 47a by using the procedure
analogous to step 5 of example 296, followed by procedure analogous to step 3 of
example 13.

Step 5:

F
F F
e
T
F 47a

To a stirred solution of amine 47a (220 mg, 0.644 mmol) in DMF (7.5 ml) were
added successively K2CO3 (287 mg, 2.15 mmol), Kl (an unweighed catalytic quantity)

20 .

Ex. 32

25  and chloride 69 (150 mg, 0.741 mmol}. The resultant yellow mixture was placed in a.
preheated oil bath and stirred for 12 h at 50 °C. The reaction mixture was aliowed fo
cool to RT and was then filiered through a pad of Celite on a sintered glass funnel.
The pad was washed thoroughly with CH.Cl,, and filtrate and washings were stripped
of solvent under reduced pressure. The residue was purified via flash



was added NaHCO3 (1.88 g, 22.3 mml), followed by a 50% w w aqueous sol ution
of chl oroacetal dehyde (2.84 ml, 1.75 g, 22.4 mmol). Th | t an

suspensi ONORY 0Py red and refluxed for 2 h. The dark iﬁ%&fﬁ%"éﬁaﬁ‘g?ﬂ
reaction mxture was carefully concen Rpat ed (frothing) under reduced
pressure to approximately half its origl nal 20 volune and then filtered.

Coll ected solid was washed with MeOH Conbined filtrate and washings were
concentrated in vacuo and yielded a dark, oily two-phase m xture. Treatnent

wi t h Etchopraiagrasiyomsiiea gel, eluting with Siteat | p{GHaCQiH-dYids 0 F310c@mtmabtaini qui d

or asurthe iR SpRlbd BS Hro s ol te 0 B28E Tl SRR ZER 2oy “on
silica gel, 25 eluting with CH2Cl 2- eMHUOH (91.5:8.5:0.25), to obtain
conpound 68 as a pale yellow sol ic{ %%52[ g; 80%. To a solution of 68 (1.20

g, 8.10 mol) in MeOH (5 m was add acetone (48 m). A small anount of
dark precipitate formed an Tﬁi m y fPitration (0.45 M syringe
filter). To'the clear yeIIOW‘N {3 ' NE' syringe 1 M et hereal
HCl (8.1 m, 8.1 mmol). The resultant m xture was Stirred briefly 30 and was
t hen fiﬁﬁed e hygroscopic solid thus isolated was washed rapidly wth
acetone &n i 8d under™vacxidd at 50 C to obtain the hydrochloride salt of

68 s a taP powdéls (1.34 g; 89%. WD 2007/001975 PCT/ US2006/ 023800 - 52-
Step 3: N~ Gempouny G8n was prepaneddising threpecnduses descrent tariheri de salt of

68 (1.32 4. 15 1) i | 13 i 1.2, (78 ! iy t 1. 28 g,
0. 7" migriVersiah 24 BmARHARA i 25 BEnle - (aeHSE U 0B SlaPhne. “rhe
resul t ajHdertes dpnBitioWS dEssibes iPBidp AWiEimagies!. was stirred for 2 h at RT.
Vol ati |l e conponents were renoved under reduced pressure,- and the solid

resi due was ¢eompouaddiPa waesconveried ido dne title compouird using procedyres

il ocrriodls LESiEART2 it ITGREATE, SRR A0r BRI LT G iRE 4. o ¢

~NHF X~NwJ ~J NH F 47b 47a Example 34

F R
N0 N X" NH,

Step 1: -
CHO

CHO

L , \
| Py B B

N W N,Boc -
H
15 To a solution of 70 (5.0 g, 22.5 mmol) in 150 THF (150 ml) was added

: (triphenylphosphoranylidene)acetaldehyde (9.0 g, 30.0 mmol), and the mixture was
stirred for 6 h at RT. The reaction mixturé was diluted with water and aqueous NH,CI,
and the pH was adjusted to 7. The mixture was then extracted with CH,Cly, the
organic phase was separated, dried (NazS04) and concentrated, and the residue was

20  flash chromatographed (CH>Cl:) to produce 5.56 g of 71 as a yellowish solid.

Step 2:

Q - O e
L T n — O O
NN NH NG N AR BOC
72 73 i

Compound 72 was prepared in two steps from compound 69a using
procedures analogous to Steps 3 and 4 of Example 1. Conversion of 72 into 73 was
25 - accomplished using procedure of Step 3 in Example 1.



15 Conpound 47b was prepared using the procedures anal ogous to those of
steps 1 and 2 fromexanple 1 and converted into 47a by using the procedure
anal ogousyhusFigio7s of exanple 296, followed by procedurmCEUSI00QER3800 O St ep
3 of example 13. Step 5: 20. + 69 Ex. 32 FF 'bNH':;). NH F 47a To a
stirred solution of ami ne 47a (220 ng,-® 644 mol) in DMVF (7.5 M) were
added successively K2C03 (297 ng, 2.15 mol), KI (an unwei ghed catal ytic
guantity) 25 and chloride 69 (150 ng, 0.741 nmol). The resultant yell ow

m Xt ur eg I@g@, naask 50 C.
The rea p %P gﬂagsmg g&g@@ﬁe@'{r{éggﬁétﬂ tcl)é%'lg'@déf was "ﬁ@l’arﬁ %Fgggﬁ%d
throughaaalpgduefto(fHEpt&ieo‘bExmplmﬁehﬁ (iestFannel . The pad was washed

thoroughly with CH2Cl1 2, and filtrate and hi ngs were stripped of solvent
under reduced pressure. The resi duegﬁéﬂ%ﬁsfi ed via flash WD 2007/ 001975

PCT/ US2006/ 023800 -53 chr omat ographyoon silica gel, eluting with

CH2Cl 2- CH3OH NH3 (97: 3: 0.F to ) i corrpound as an off-white
powder (203 ny; 66%. MNB: 73N E E‘jN' OF F"VNAN ~N 0 NH2
F! 1 NHEx. 33.5NO 69a Wil Ng the procedures

described for the conversion of corrpound 24 into 25 in Exanple 15, foll owed
by BoC-8t@®x &t ecti on under the conditions described in Step 4 of Exanple 1.
Compound 69a was Canerted inf@E the title compound using procedures 10

anal ogous to St eps ,O c\i/b\yﬂ) 4 of Exanple 298. Ms: (M+l) 432.
Exanpl €7334 O .BOC

A solution of of olefin 73 (0.28 g, 0.50 mmol) in MeOH (10 ml) was charged
' with 10% Pd/C (0.05 g), and the mixture was stirred under H; balloon (1 atm.)
overnight. The catalyst was filtered off and washed with MeOH and the filtrate was

10  concentrated to produce 0.26 g of 74 as a clear oil.
Step 2: Compound 74 was converted into the title compound using a procedure
analogous to Step 4 of Example 1. MS: (M+1) 460.
Example 36

JQ*OJYQ

15 Step 1:
HO =
—_— ~
70 lg[faoc

N"N 75
To a-78°C sglution of 70 (4.0 g, 18.0 mmol) in THF (120 ml) was slowly added
a 1M ether solution of allylmagnesium bromide (45 ml). The reaction mixture was
stirred at -78°C for 2 h, then allowed to warm to RT. The reaction mixture was
20  quenched with water, neutralized with AcOH and extracted with CHxCl,. The orgénic
phase was separated, dried (NaxS0,4) and concentrated, and the residue was flash
chromatographed (0-0.5% MeOH/CH,Cl,) to produce 3.83 g of alcohol 75 as a

yellowish foam.

Step 2:
F. =
s l > BOC
76
25 NN



~JNN FNI11 0" v NNHZ Step 1: CHO CHOI BOC NN~ N _BOCH 70 NN 71
H 15 To a solution of 70 (5.0 g, 22.5 mmol) in 150 THE (15 added
oP Dbl B

(tri phenWprOEPNHETANny!l | dene) acet al dehyde (9.0 g, 30.0 e mxture
was stirred for 6 h at RT.. The reactig® m xture was diluted with water and
aqueous NH4CI, and the pH was adjustedto 7. The m xture was then extracted

with CH2CI 2, the organic phase was separated, dried (Na2SO4) and
concentrated, and 8t?he resi due was 20 flash chromatographed (CH2CI2) to
produce 5.56T7g af78/C salutioryef aivahoh?§ 61.00, 3.8 spnat) i CHzQL: (25wmilwas F N ON

{1 om corpirmrdiadatuioRpiral il DA UL al 5 e BiaR S TRR e el i« 1
Conver syg8 sflfred 3ot MHPat’ ¥ 8kgs wa%eaqumt{frsaﬁ@l dilGicRiOwRh YeREraRd aGushe® 3 in
Exanple 1. WO 2007/001975 PCT/ US200 /023800 -54 St ep 3: Conpound 73 was

conver tNaHG®xn The mikture wasmedtated withgCH2Gko déeuorganimphaspowassepsraipd4 of
E),ilaiﬂﬁl ednlcéd h@ézﬂ*)lgmf ggnce%raar{gtlj,ear?’ds the%sllzduNe \/Nals '?,aghEhlPlgrznatOSQr%ﬁgd 10 Fl
(CHCl,) to produce 0.614 g of 76 as a clear oil.
Step 3:

F OH
=
N"N 7

Ozone was passed through a -78°C solution of 76 (1.0 g, 3.76 mmol) ina 1:1 -
10  mixture of MeOH-CH.Cl; (20 ml) until the solution turned blue. The solution was
purged for 5 min. with oxygen, after which NaBH, (0.7 g, 18.8 mmol) was added in
portions, and reaction mixture was allowed to warm to RT. The reaction mixture was
diluted with aqueous NH4Cl and extracted with CH,Cl>. The organic phase was
~separated, dried (Na2S04) and concentrated to produce 1.0 g of crude alcohol 77,
15  which was used without purification.

Step 4:

F Br
-~

v o o— E _BOC
NN 78

To a solution of crude alcohot 77 (1.0 g, 3.70 mmol) in a 1:1 mixture of CH.Cl-
‘_ CH4CN (5 ml) was added dibromotriphenylphosphorane (2.34 g, 5.54 mmol). The
20 reaction mixture was stirred at RT for 3 h, diluted with aqueous NaHCO; and
extracted with CH2Cl2. The organic phase was separated, dried (Na,S0,) and
concentrated, and the residue was flash chromatographed (0-0.5% MeOH/CH.Cl,) to
produce 0.79 g of bromide 78 as a clear oil.

Step 5:

F E
72+ 78 ~ N a ) BOC
N"O N 9
F
(

A mixture of 72 (0.038 g, 0.117 mmol), 78 (0.03 g, 0.020 mmol) and K,CO3
(0.025 g; 0.18 mmol) in DMF (2 ml) was stirred at RT for 2 days. DMF was removed-
under vacuum, and the mixture was partitioned between water and CH-Cl.. The

25

organic phase was separated, dried (Na,S0,) and concentrated, and the residue was



73 N OJf~ N .BOC H 74 A solution of of olefin 73 (0.28 g, 0.50 muol) in
MeOH (10 nl) was charged with 10% Pd/C (0.05 g), and t

stirred UREEPY7I1%31 | oon (1 atm) overnight. The catal &&%Hﬁﬁﬁ@r ed of f
and washed with MeOH and the filtrate was 10 concentrated to produce 0.26 ¢
of 74 as a clear oil. Step 2: Conpound~74 was converted into the title
conpound using a procedure analogous to Step 4 of Exarrpl e 1. M5 (Mtl) 460.
Example 36 JJo F /1 N/ N~NONNH F 15 Step 1: -~ 1 N N.BCC H
75 To aﬂasmchr@maipgbaphﬁd (252 %a1 2030, Nuslml\ﬂeﬁahllphlzclﬂ)m p(rmmcem)ozwag o 78wl vy

added t her solution of allylnmgnesiumbromde (45 m ). The reaction
n‘ixtureaa%/\égll\éagt%‘rared at -78C for 2 h, then allowed to warmto RT. The

react i GBteli ¢t BbPnYRINEPI WRNEHE iRt M Stie e&%gbahuwh oééddigand
extracted with CH2Cl 2. The organic phase was separated drltdgd (Na2804) and
concentanglegousiteSteredrafshaumeplects ¥Sagk+1¢H78mat ogr aphed (0-0. 5%

Ve CH2Cl 2) to produce 3.83 g of alcohol 75 as a yellow sh foam Step 2: F
75 N N BOC 76 25 H WD 2007/001975 PCTI 1JS2006/ 023800 -55 To a -78C

sol uti qisiAg thé %ééd&és(dbsgnﬁed %bB@e%'fbllb\Dm@‘@&h oliRds We}e b?épar%ﬁded
dlethylam%osul%fur trifluoride (DAS % The reaction

m xture was Bkipgoed for | h at -78C d up to RT, and di | M2d with

wat er and aqueous St%m (M+H)
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NaHCO3. The m xture was extracted wth CH2Cl 2. The organi c phase was

separated, 5 dried (Na2. SO4) and concentr at ed,

and the residue was fl ash

chr omat ogVvapAEPII7E€H2CI 2) to produce 0.614 g of 76 as a RETAR20@IN0238086t ep 3: F

OH 76 N,BOC H 77 Ozone was passed t

3.76 Mol ) i
tur ned bl ue.
NaBH4 (0.7

nail1 10 mxture of M
The sol uti on was

18.8 mmpl) was added in portions,

purged for 5 mn.

TH2C1 2 (20 M) until
w th oxygen,

ough a -78C solution of 76 (1.0 g,

the sol ution

afte

r which

and reaction m xture was

allowed to warmto|RT. The reactlo m xture mas di luted w tlh aquejous NH4ACI
and extracted with|CH2Cl 2. The i ase separated dri ed (Na2SO4)
and concentratgg to prod e 1 0 of cr 15 vkﬂ49@ was used
wi t hout purification, 77 H 78 To a|sol ution of
crude al cohol 77 (1.10 g 3. 0 nnnl) in a 1:1 mxture of CH2CQI 2- CH3CN (5 m)
was added di bronotqi yl phosphorane (2.34 g, 5.54 mol ). The 20 |reaction
m xture was|stirred at RT for 3 h, diQuted wth aqueous NaH and
extracted with CH2ClI 2. The organi hase s sepatated, drigd (Na2SO4) and
concent r at ed gd fhe FESIdU’ fIMshYChrpnat Ggr Abhed (0- 0. 3@B\Ve0H CH2CI 2)
to produce 0. : & s-a cl NQi M SPep 50 OF| F N 72 + 78 ~N
| O N NBOC 25 F H 'xtureHof 72 (0.038 g, 0.117 mml), 78 (0.03 g,
0.090 mol )  and K2( Q#9025 g; 0.18 nmml) in DVF (2 mM) wgs stirred at RT
for 2 days. 'TDVFwas renoved under va@uunl and the mxture was partitioned
bet ween water and CH2Cl 2. The or phase was separated, |dried | Na2SO4)
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-56 flash chromat ographed (0-2% 2. 3M NH3 in MeOH CH2Cl 2) to produce 0.042 g
of 79 as a clear oil. Step 6: Conpound 79 was converted into the title,
conpound 0¥QRP7H0MBcedure anal ogous to Step 4 of ExanplRCTHUSHE/0238801) 478.
5 Using the procedures described above, 5%he fol |l owi ng conmpounds were
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N,NBr 0O OF 294 IN\ N430 NS NNHZ FOF 295 F F J:D 498 N S NHZ
Exanple 296 O F F3C N ONN CH3 Ilvy CN Step 1: F3C N BOC F3C N BCC
SCH HO v vBO@07%001975 CO2Me 80 5 CO2Me 81 WO 2007/ 001975 PCT/USSRBAR38023800

-92 Conmpound 81 was prepared using the _procedure for the preparation of
conpound 18 in step 2 of Exanple 13. Sggp 2: F3C _ "N,BOC 81 S /1(~/I 82
CH2OH 5 To a stirred solution of ether 81 (1.56 g, 3.81 mmol) in CHzZCI Z (35
m) at -78C was added dropwise a 1.0 M sol ution of diisobutylal um num
hydride (115 m, 1fL.5
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mmol ) in CH2Cl 2. The reaction was continued over night and the tenperature
was increased to RT. A saturated aqueous NH4ClI sol ution was added. The

m xt ure wao 2e7ioproesl for 30 mn, filtered through a 1-in ' ri nsing
with CHZCI Z. The two 10 | ayers of filtrate were separat eg&%%@ogﬁ%%ggs | ayer
was extracted with CH2Cl 2 (2X). The c@2bi ned organic | ayers were washed
with brine, dried (Na2SO4), and concentrated in vacuo to give 1.65 g of

al cohol 82 as a colorless oil. Step 3: F3C_ NBOC 83 CHO 15 Crude 82 (1.65

g, 3.81 mol i | : 4 4- et hyl - .

nmor phol i ne- I\@%&%@ﬁl Pﬁﬂ%ﬁ%@%ﬁ?%ﬁ%ﬁg@r g‘%o‘%&?{ﬁ"lo@ %frmunt of
tetra- cBhRRYRIMBIIL sRPeotikendee 3 TPAP) was added. Reaction was continued
at RT over night. The m xture was filtered through a 1-in silica gel pad,

rinsi n@lebthy Et OAC. The filtrate was concentrated in vacuo to give 1.07 g
of 83 (74%over T steps) as @oc20 light yellow solid. Step 4. F3C _ ~N SOC
83 A S O0~~V/_I | CN B3 M.07 g, 2.79 mmol) was dissolved in CH3CN (30
m). Hﬁtlroxyaﬁ ne- I e acid (0.95 g, 8.36 nmml) was added. The

m xture was heated tfo r&fIux angt ?5 heati ng continued for 4 days. After
cooling to RT, the ®H®Hire was treated with I.OM NaOH aqueous sol ution (50
m B, and extTaatstidred $dluiyp 6f @ther B1n{1.56 ) 381dnEn@hn CFRCINSH. mijret -88YaANI ¢

oo bR St b Uiundt pESh A SR b BRubgE 1"
PCT/ US2Q0B{ 4R 38081, - $9e rebeflorwaS cdifindedferhidh¥¥hd the temperature was
increased to RT. A saturated aqueous NH,Cl solution was added. The mixture was
‘7 stirred for 30 min, filtered through a 1-in Celite pad, 'rinsing with CH,Clo. The two
10  layers of filtrate were separated. The aqueous layer was extracted with CHxCli; (2X).
The combined organic layers were washed with brine, dried (Na;SQ,), and
concentrated in vacuo to give 1.65 g of alcohol 82 as a colorless oil.

Step 3:
F3C. _ y-BOC
N Q '@
CHO 7 52

15 Crude 82 (1.65 g, 3.81 mmol) was dissolved in CH,Cl; (40 ml) and 4-methyl-
morpholine-N-oxide (1.12 g, 9.56 mmol), followed by a catalytic amount of tetra-
propylammanium perruthenate (TPAP) was added. Reaction was continued at RT
over night. The mixture was filtered through a 1-in silica gel pad, rinsing with EtOAc,
The filtrate was concentrated in vacuo to give 1.07 g of 83 (74% over two steps) as a

20  light yellow solid.
Step 4:

F3C, _ O .BocC -
8 —» g
83 (1.07 g, 2.79 mmol) was dissolved in CH3CN (30 mi). Hydroxyamine-O-
sulfonic acid (0.25 g, 8.36 mmol) was added. The mixture was heated to reflux and
5  heating continued for 4 days. After cooling to RT, the mixture was treated with 1.0M
NaOH aqueous solution (50 mi), and extracted with CH,Cl (75 ml x 2) and EtOAc (75

mi). The organic extracts were washed with brine, dried over Na;S0y, and
concentrated in vacuo to give 0.95 g of 84 as a bright yellow solid.



85 N BOCO BOC O CN 84a CN 86 5 Conpound 84a was prepared from 84 using
procedure anal ogous to step 3 of exanple 13. Preparation of conpound 85 was
previ ousliyy fRshElRed i n WO 2002032893.  Conpound 86 waspErepzecksteom 84a
foll owi ng the procedure for preparation of conpound 17 in step 1 of Exanple
13. 10 Step 6: 01 HORCt1 N OHC: 87 ~B3BOC 88 To a stirred solution of 87
(5.00 g, 24.8 mol) in THE (200 mM) at -20C was added dropwise a 1.0 M

sol ution of borane-THF conplex in THE (50 m, 50 nmol). The cooling bath
was reggg@-after 2h. Reaction was continued overnight. The 15 m xture was
pour ed ully into an ice-cool ed saturated NH4Cl aqueous solution (400
m ). The aqueous m xture was extracted with CH2CI 2 (150 mnyx 4). The

conbi ned~organi c extracts g washed Wi th prd ne, dried byl Ra2SH4, and

concent Pated in NQ tO giVve 4,87 g of N-BotN3=hydr Tt azeti di ne.

The N-Boct 3-hydrioxyiret hylrd™ aZet di ne -wae- di sgol yed in 50 m) and

20 Dess- I To"pertodi naneﬁ(l N 3.48 Mo . MEbdr e was
t

& NG
stirred at NRTJaor 1 day. her (388§rﬂ) was added and ghe m xture was
washed vvitﬁ a i.o M NaOH aqueous solution (100 mM x 3) and brine (100 m).

205 The. conBHOGTS SRS RESRAEE Fokf BN blaig Syt
througl,anfstd e pad. The filtrate was 25 concentrated in vacuo to give 3.51

g (76% over two steps) of 88 as a light yellowoil. Step 7: OHC- 88 N, BOC
89 88 (3.51 Ryepamtion oiedmpowsd 86 seas pregiauslyrées¢rissl in YWO 200032§8Phos-

h lid | deh 11.51 7.8 dded. ,The m xt .
G rod a0 qasmpated 98 wesoibhafes Hn SARBUGNIG 21 RIDGEGU fof PRRRATGUAN:
CH2Cl Zof-EB%HdulnHrﬁf ;ﬁ/]e I mllg Q,ypqapig_w PCT/ US2006/ 023800 -94 concentrated

In vacuo to a dar W Ol purified by flash col um chronmat ography,
10  Step 6:
HO.C QHC
87 “BoC poc 88

To a stirred solution of 87 (5.00 g, 24.8 mmol) in THF (200 ml) at -20°C was
added dropwise a 1.0 M solution of borane-THF complex in THF (50 mi, 50 mmol).
The cooling bath was removed after 2h. Reaction was continued overnight. The
15  mixture was poured carefully into an ice-cooled saturated NH,Cl agqueous solution
(400 ml). The aqueous mixture was extracted with CHzClz (150 ml x 4). The
combined organic extracts were washed with brine, dried by Na,SO4, and
concentrated in vacuo to give 4.87 g of N-Boc-3-hydroxymethyl-1-azetidine.
The N-Boc-3-hydroxymethyl-1-azetidine was dissolved in CH,Cl> (150 ml) and
20 Dess-Martin periodinane (14.2 g, 33.48 mmol) was added. The mixture was stirred at
RT for 1 day. Ether (300 ml) was added and the mixture was washed with a 1.0 M
NaOH aqueous solution (100 mi x 3) and brine (100 ml). The aqueous washings
were combined and re-extracted with ether (100 ml x 2). The combined organic
extracts were dried with MgSO, and filtered through a Celite pad. The filtrate was
25  concentrated in vacuo to give 3.51 g (76% over two steps) of 88 as a light yellow oil.

Step 7:
OHC_#
‘Boc 89

88 (3.51 g, 18.91 mmol) was dissolved in THF (100 ml). Triphenylphos-
phoranylidene aldehyde (11.51 g, 37.82 mmol) was added. The mixture was stirred
30  for 2 days, then filtered through a Celite pad, rinsing with CH2Cl,. The filtrate was



eluting with CH2Cl 2- MeOH (400: 1, 200:1, 135:1, v/v). Renoval of solvents
afforded 1.86 g (47% of 89 as a yellowoil. Step 8 5 F F3C+ 89 S N ~
NH CN 86awQ #8Mi9BOC S?~ "O cy CN 90 Conpound 86a was peepstm@eoisam 86
usi ng the procedure described for the conversion of conmpound 18 into 19 in
step 3 of Exanple 13. Conpound 86a was 949 converted into 90 usi ng the
procedure described for the conversion of. compound 19 into 20 in step 4 of
Exanple 13. Step 9: 90 (58 ng, 0.097 mmol) was dissolved in CH2CI 2 (2 m)
and coot@uceniraied 20Qacbath a darkiqeﬂd)w&jilhpljﬁﬂé@tng fla3h dojuPinZzhromeaitographyAdded
4

dropw se. ,,The e .on continued for and the tenperatyre S

ot eaceliting v CRCTOMBTR @903, 2808 . 9965 en. (Semeval absoieieliorsed

m xt ure S it h 42 (30 M x 3). The organic extracts were
washed %B;Ehg mm%@?.%&dé‘ﬁ’?%?gm and concentrated in vacuo to give 57 ny
of the $tgpd®: deprotected internediate as a light yellow solid. This

int§rmedi ate was dissolved in CH2CI2 (2 m) and treated with formalin (0.1
m,~1.34 20 mol) and NaBH(OAc)3 (60 ng, 0.28 nmol). Two drops of AcOH were

added. The reaction was continued overnight, and quenched with a saturated
NaHCO3 aqueous sol ut iCbrIW__ (30 mM). The aqueous m xture was extracted with

CH2CI 2 Rs80 m  x3) _.Th racts were washed with brine, dried over Na2SO4,
and conce ted[inNacyo tp a yelkow oil, purified by preparative TLC
(CH2Cl 2- | QNH v/v) to afford 25 13 ng (26.5% of the title

compound ag a Rear col orl ess sol i dQ/I\-H = 515.6’:). Exanpl e 297 WD 20071001975

PCT/ US2006/0023800 8@5 F.o
' 3

= N N
S:}O/O N\/\/D
CN 90
Compound 86a was prepared from 86 using the procedure described for the
conversion of compound 18 into 19 in step 3 of Example 13. Compo(md 86a was
10  converied into 90 using the procedure described for the conversion of compound 19
into 20 in step 4 of Example 13.
Step 9:
90 (58 mg, 0.097 mmol) was dissolved in CH,Cl; (2 ml) and cooled in a -20°C
bath. lodotrimethylsilane (35 pi, 0.25 mmol) was added dropwise. The reaction was
15  continued for 4h and the temperature was increased to 0°C. A 1.0 M NaOH aqueous
solution (20 ml) was added. The mixture was extracted with CHzClz (30 mi x 3). The
organic extracts were washed with brine, dried by Na,SO,, and concentrated in vacuo
to give 57 mg of the crude deprotected intermediate as a light yeilow solid. This
intermediate was dissolved in CHClz (2 ml) and treated with formalin (0.1 ml, 1.34
20  mmol) and NaBH(OAGg); (60 mg, 0.28 mmol). Two drops of AcOH were added. The
reaction was continued overnight, and quenched with a saturated NaHCOj3; aqueous
solution (30 mi). The aqueous mixture was extracted with CHxCl, (30 mi x3). The
extracts were washed with brine, dried over Na,SQ,4, and concentrated in vacuo to a
yellow oil, purified by preparative TLC (CHxCl>-7N NH3 in MeOH= 20:1, v/v) to afford
25 13 mg (26.5%) of the title compound as a near colorless solid (MH" = 515.3).
Example 297




O N N "~-NbNal NHZ HF Step 1: N/BOC NHZ INF 91 H F F 92 Conpound
92 was prepared follow ng the procedure described for conmpound 5 37 in step
| of Exa npound 92 was converted into title c scri bed
for %ﬁ)g Glggcept t hat N-Boc- 2-am nopyri di ne- 4- ca? ﬂﬁs@%s%s used

I n pI ace of pyridazi ne-4- carbal dehydeg510 Exanple 298 0 F N N HNv
V'"NHZ F I F Step1 15 NN ONNCHO FI FFI1* F 93 94 To a -78C solution
of 2-cyano-3,5-difluoropyridine 93 (1.75 g; 12.5 mmol) in 20 nL of THE was
added 20.6 nL of 20% w toluene DI BAL gplution (25.0 nmml). 20 Reaction

m xture was stirred for 3 h at -78C._fdlYowed by overnight stirring at room
tenperature. The m xture was quenc ed¥wiYh eﬁ;ﬁ:ol | oned by aqueous NH4ACI,
fol |l owed by aqueous sodi um ar N Won. The m xture was

ratHure, and partitioned between water and

OrBOC

NH )

/@\ 2 /©\/\ H
E

F 1 F F 92

Compound 92 was prepared foliowing the procedure described for compound

stirred for 2 h at roomtgd
Et OAc. Organi ¢ phase was

Step 1:

5 37 in step 1 of Example 20.
Compound 92 was converted into title compound as described for Example 23,
- except that N-Boc-2-aminopyridine-4-carbaldehyde was used in place of pyridazine-4-

carbaldehyde.
10 A Example 298
0
J F
isaeNs!
Ny N N ™ NH
P&
F F
Step 1

15

N_ _CN " N_ _CHO
O — 1Y
N E N

To a -78°C solution of 2-cyano-3,5-difluoropyridine 93 (1.75 g; 12.5 mmol)
in 20 mL of THF was added 20.6 ml. of 20% wt toluene DIBAL solution (25.0 mmol).
20  Reaction mixture was stirred for 3 h at -78°C, followed by overnight stirring at room
temperature. The mixture was quenched with EtOAc, followed by aqueous NH,CI,
followed by agueous sodium potassium tartrate solution. The mixture was stirred for 2
h at room temperature, and partitioned between water and EtOAc. Organic phase was



WO 2007/ 001975 PCT/ US2006/ 023800 -96 separated, dried and concentrated, and
the residue was flash chronmat ographed (CH2CI2) to produce 340 ng of

al dehyde Wd 2ew08199i te solid. Ste p2 5 N BOC N CHO NRITAIS20064/023800F F 94
95 A mxture of aldehyde 94 (340 ny; 2,38 mml), 4-am no-N Boc-piperidine
(400 ng; 2.00 mmol) and NaBH( OAc) 3 (84'33%; 4.00 mmol ) was stirred overni ght
at 10 roomtenperature. The m xture was subjected to agqueous NaHCO3 wor k- up
- CH2CAl 2 extraction. Organic phase was separated, dried and concentrated to
pr oduceséparated, drfechandeocdbeniBated, and 1ive KeddGe WRasH\ciNomatoyrapitedd F 1/ F
COCF3 96, , To a sol utjon of ine 95 (620 ng; 1.90 mml) in 25 nL of
CH2Cl 2 8@%‘2‘3&@%@@&&%@%@%@%@@@%@8 amdiier saligny| anine (0.8 nL; 5.72
mol ). Reaction 20 m xture was stirred overnight, diluted with water,
basified with 1 N NaOH and extracted with CH2Cl 2. Fl ash chromat ogr aphy
produced 600 nBiep D6 as a clear oil. Step 4 WO 20071001975
PCT/1JS20061023800 -97 NI~~~ BOC N\ ~, H/Ir\l /Nl ~lrll SN F 1 F COCF3 F
F COCF3 96 97 Boc-protected am ne 96 was stirred in 20% TFA/ CH2Cl 2

overni ght at room .BOC
N
N\ CHO N\ N/Q
|  —— | J_ KR
F F E F
94 95

A mixture of aldehyde 94 (340 mg; 2.38 mmol), 4-amino-N-Boc-piperidine _
(400 mg; 2.00 mmol)and NaBH(OACc); (848 mg; 4.00 mmol) was stirred overnight at
10  room temperature. The mixture was subjected to aqueous NaHCO; work-up — CH.Cl,
extraction. Organic phase was separated, dried and concentrated to produce 620 mg
of amine 95.

Step 3
19
_BOC

N N

N
T
= o E F e FCOCF3
95 - 96

To a solution of amine 95 (620 mg; 1.90 mmol) in 25 mL of CH,Ci, was
added TFAA (0.54 mL; 3.82 mmol) and triethylamine (0.8 mL; 5.72 mmol). Reaction
20  mixture was stirred overnight, diluted with water, basified with 1 N NaOH and
~ extracted with CH,Cly. Flash chromatography produced 600 mg of 96 as a clear oil.

Step 4



tenperature. TFA was renoved under vacuum and the residue was subjected to
5 aqueous NaHCO3 work-up - CH2Cl 2 extraction to produce 426 ng of am ne 97
as a Whigtge2090bad7s Step 5 NH N + +U 02C F N F F COCF3 PGI/USNOB@3800F 97 98
OFNNN'"I1 NBC NNH FI / F 10 99 Conpound 98 was prepared as
described in WD 2002032893, steps 1-4"8f - Exanple 3. 15 A mixture of am ne
97 (227 ng; 0.70 mol), acid lithiumsalt 98 (303 ng; 0.84 mmol), EDC (201
ng; 1.05 nmol), HOBT (142 ng; 1.05 nnDI and triethylamne (0.24 nm_; 1.75

mol) in 6 nL of DMF was stirred ht at 65C. DVF was myved under
vacuum the residue was partltlﬁé’: between 1 N aqueous Na ﬂo CH2Cl 2.

Organi ¢ phase was separ and conceptrat ed,N si due was 20
flash chronmat ographed (3-2% 2.} H3 in MeOH CH2CO) ) t p&gggce 210 mg of 99
as a clear oil. Step @ 2] $975 PCT/ USZOOG/M 3~fOF N\ 1

1IBOC / NNN NH298 FF 3 99 Boc-protected amneg799 was stirred in

20% TFA/ CH2Cl 2 overni ght at room

Boc-protected amine 96 was stirred in 20% TFA/CH2Cl; overnight at room
temperature. TFA was removed under vacuum, and the residue was subjected to
5  aqueous NaHCO; work-up — CHCI; extraction to produce 426 mg of amine 97 as a

white solid.

Step 5

F
+y -
,EI\COCFg, N~ BOC
F H

o m@*@@ ;

10
Compound 98 was prepared as described in WO 2002032893, steps 1-4 of
Example 3.
15 A mixture of amine 97 (227 mg; 0.70 mmol), acid lithium salt 98 (303 mg;

0.84 mmol), EDC (201 mg; 1.05 mmol), HOBT (142 mg; 1.05 mmol) and triethylamine
(0.24 mL; 1.75 mmoal) in 6 mL of DMF was stirfed overnight at 65°C. DMF was
removed under vacuum, the residue was partitioned between 1 N agueous NaOH and
CH2CL. Organic phase was separated, dried and concentrated, and the residue was
20  flash chromatographed (1-2% 2.3M NH3; in MeOH/CH,Cl,) to produce 210 mg of 99

as a clear oil.

Step 6



5 tenperature. TFA was renoved under vacuum and the residue was subjected

t o agueous NaHCO3 work-up - CH2CI 2 extraction. Organic phase was
concent r aved00A00d975t he residue was treated with 7M NH3 i PCIVESIMOGUIBBHI ght at
90C. Flash chromatography (1-2% 2. 3M 8543 in MeOH CH2Cl 2) produced 110 ng of
the title conpound Exanple 298. M 63 10 Exanple 299 10 NOH HH N
N\ N~ FF I50FOIF NN\ 1 NBOCNNDbD\VI T NN HNI" COCF3 COCF3
FF9 FF 100 To a solution of amine 99 (186 ng; 0.28 mmol) in 5 nL of THE
was added 0.025 nL (0.31 Mol ) of ethyl iodide and 17 ng (0.70 mml) of NaH
Gas evolution 20 was observed. Re%ftlon m xture was stirred at 70C
overnight, diluted with water, neytfalized w th aqueous NHACI and extracted
with CH2CI 2. Organi c phase was

coffcek rated to produce 180 ng of
100 as a clear oil. Conpound 100 s lconyert ad il tgBOie titl e conpound
Exanpl e 299 using th dures~as Tn s epﬁG of Bxanpre 2988 MH' =
491 WD 2007/ 001975 PCll/ U 20%&_233800 -99 Exanple 300 0 F F at \ NH2
F F
99

Boc-protected amine 99 was stirred in 20% TFA/CH2CI, overnight at room
5 temperature. TFA was removed under vacuum, and the residue Was subjected to
aqueous NaHCO; work-up — CH,Cl; extraction. Organic phase was concentrated, and
the residue was treated with 7M NH; in MeOH overnight at 90°C. Fiash
chromatography (1-2% 2.3M NHj3 in MeOH/CH,CI2) produced 110 mg of the title
compound Example 298. MH" = 463
10 Example 299

Tr
jspeNe!
N\ N N W N/\
F /@Q N

15

mg*ox; - m&k@\/o

99

To a solution of amine 99 (186 mg; 0.28 mmol) in 5 mL of THF was added
0.025 mL (0.31 mmol) of ethyl iodide and 17 mg (0.70 mmal) of NaH. Gas evolution
20  was observed. Reaction mixture was stirred at 70°C overnight, diluted with water,
neutralized with aqueous NH4Cl and extracted with CH,Cl,. Organic phase was dried
and concentrated to produce 180 mg of 100 as a clear oil.
Compound 100 was converted into the title compound Example 299 using
the same procedures as in step 6 of Example 2908 . MH" = 491



5FFFBOC noF Br NHf 101 10'2/~ To a solution of bronopyridine 101
(2.00 g; 10.3 nmmol) in 30 nmL of toluene was added Pd2(dba)3 (0.94 g; 1.0
mol ), PWb%ﬂ&ﬁbﬂ?ﬁsg 1.65 mmol ) sodiumtert- 10 but oxi q'%ﬁﬁszﬂt%/(ﬁssoﬂf’ 5
mol ), followed by 4-am no-N-Boc-piperidine (3.10 g; 15.5 nmol). Reaction
m xture was stirred for 48 h at roomt&3perature, diluted wth CH2Cl 2 and
filtered through Celite. The filtrate was subjected to aqueous work-up -
CH2Cl 2 extraction. Organic phase was separated, dried and concentrated, and
the residue was flash chromatographed (0-0.5% MeOH CH2Cl 2) to produce 2.21
g of 102 as a 15 yellow solid. Conpound 102 was converted into the title
conpound- Exanpl e 300 using the saExapipled®dr es as described for steps 4 - 6
in Exanple 298. M+ = 449. Exanple 301 20 0O N\ Fn'I NNJONNNH F F N
BOCF F NBOC NHNN v 102 103 WO 2007/ 001975 PCT/ US2006/ 023800 -100 To
a solution of amne 102 (150 ng; 0.48 mmolg in 4 nL of DMF was added NaH

(29 nmg; 1.2 mmol) and nmethyl iodide (45 L; (F72 nmol ). Reaction m xture was

stirred at roomterrperatureF E eno pinder vacuum The

residue 5 was partitioned. be egn and ter{ Odlpgani c phase was
roduce

separated, dried and concentr e N o de 103 as brown

oil, which was used directly. ound 103 was converted into the title

corpound Exanpl e 301 using the sane procedures as described for steps 4 - 6

in Exanple 298. M+ = 463 10 LbLng t he vario%s procqgures descri bed above
7 ~BOC

the foll ow ng conpounds Y | | N
Y R
. B N
N r N N
101 102

To a solution of bromopyridine 101 (2.00 g; 10.3 mmol) in 30 mL of toluene
was added Pdz(dba)s (0.94 g; 1.0 mmol), PBu's (0.33 g; 1.65 mmol) sodium tert-

10  butoxide (1.48 g; 15.5 mmol), followed by 4-amino-N-Boc-piperidine (3.10 g; 15.5
mmol). Reaction mixture was stirred for 48 h at room temperature, diluted with CH,Cl;
and filtered through Celite. The filtrate was subjected to aqueous work-up — CH.Cl,
extraction. Organic phase was separated, dried and concentrated, and the residue
was flash chromatographed (0-0.5% MeOH/CH.CI;) to produce 2.21 g 0f 102 as a

15  yellow solid.

Compound 102 was converted into the title compound Example 300 using
the same procedures as described for steps 4 — 6 in Example 298. MH" = 449,

Example 301
0
. F
\N ITI N T NH
I Q X Q
102

20



were prepared: Ex. Structure (MtH) JOB ~ 302 \ F N.NN 458 \ NHZ HO F ~N
3031 \ NNNH 564 F/ NHZ |l NT OF 304 FNNDbNCONHA476 2 OF 305 F N
462 \ NwD\2008/0014951INH2  F WO 2007/ 001975 PCT/ US2006/ 023800US200€/923800,
Structure (MtH) JF F ~N 306 \ NNNS?&Q F/ HNH2 H2ZNIT N O F 307 F\ ~N
NN476 HNH2. F O - '

To a solution of amine 102 (150 mg; 0.48 mmol} in 4 mL of DMF was added
NaH (22 mg; 1.2 mmol) and methyl iodide (45 uL; 0.72 mmol). Reaction mixture was
stirred at room temperature overnight. DMF was removed under vacuum. The residue
5  was partitioned between CH>Cl, and water. Organic phase was separated, dried and
concentrated to produce 160 mg of crude 103 as brown oil, which was used directly.
Compound 103 was converted into the title compound Example 301 using

the same procedures as described for steps 4 — 6 in Example 298. MH" = 463

10 Using the various procedures described above the following compounds

were prepared: _
Ex. Structure (M+H)”

O
' F
N \
N NH,
E H

304 /O:/kb \/@ 476
FQ}N N S NH,
F
TF
305 F Q/K@ \/@ 462
/ﬁj/\u N S|
E NH,




308 ~JNJ / N434 \ Nv N v 11 H \HNz _ 0309\ N434 NH HO0 435 310
N~ENNNY 0 HNH2 O F 311\ JDN452 HNH2 O bN 312 F 430 IN H F NH2 WO
2007/ 0013¥§ 26161492006/ 023800 -102 General Procedure f@grThis2RRaeier

Bi ndi ng Assay The source of the H3 receptors in this experinent was gui nea
pig brain. Alternatively, the source H1 H3 receptors was reconbi nant human
receptor, expressed in HEK-293 (human enbryonic kidney) cells. 5 The

ani mal s wei ghed 400- 600 g. The brain tissue was honmogeni zed with a solution

of 50 MV TS, PH[7 The centration of tissue in e pa+HY
hoanenlzaE?gh buffer was 105ﬁa}tgﬂghe hoanenates wer e centrlfuggdH;t 1,000
x g flor 10 mn. in order to renove clunps of %ssue and debrls. The
resul tji ng supernatants were then centrlf 000 flor 20 min. in
order |to sedi nent {t he nmenbranes, whi re nex tthree tines in
honngénizagb n bu#fer (50, 000 x ﬁ hbq%rangggmere
frozen and Storedjat -70C unti l
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Al'l conpounds to be tested were dissolved in DMSO and then diluted into the
bi ndi ng buffer (50 MM Tris, pH 7.5) such that the final concentration was 2
pg/ M wi tWo fhodoedeVSO. Menbranes were then added (400 pgcofuspreiogisne 5 pg
in the case of 15 reconbi nant human receptor) to the reaction tubes. The
reaction was started by the addition.gfp23. nM|[3H R-a-nethyl histamne (8.8
C/mol) or 3 nM[3H N'-nethyl histamne (80 C/nmmol) and conti nued under

i ncubation at 30C for 30 min. Bound I|gand was separated from unbound
pactive Iligand bound to the
ation spectronetry. 20 All

oss i o 5 e%"éﬁ%%ﬁ‘?ﬁ‘ég e@“!ﬁtdfﬁ?'ﬁ 61385 4 o T
det or AR ARE RS e S E ror OR FE PR AR SR Pcckolt, Ehnste
anut JJntldE?(bm (hOORM ambnrh'rm kldlnegt celtgpounds of fornula | have a K within
the_range o

Forui a1 hatBeamimals weishad a0 Bibe the Bisidcnuduis hraaseoabamiTae
comoungd afoFEAe A REBHET 5, TRE e olhdediBh ofdiiieantihg T coept or “assay,

whi | e the conpound o e reconbi nant
human rImmpgemMmybuffer wis 40%pedv.fTheahompgenbtest wera Cmtrlftfgﬂi abbh@08ongound
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recept or ant agonli st | eas one ot her conp ound ag ent
tréati nghmhemem@nenrewaBMd &reyﬁmmeﬁrm hmmoggmzatlon badfierr 59, O@Ds)og der 20 nrmaans

WO 2007/ 0Q19 PCTI 06/.023 - 10 ree ferent H,

ant agon?%qé iﬁecﬁjﬁg} 8%W8§ é ?ﬁn@t&-‘gHﬁ&rﬁﬁ%{jﬁ "cal conposition

or method ofAnrc%ﬁmmds 58 %ﬁ@tﬂWeréQﬁssldlvéH‘FrﬁBMB@talﬁthe?:ﬂﬂltﬁézﬂ'ﬂfto(tﬁépound
for treating obesit met abol i c syndr onme or cognition deficit disorders is

used i rbindingcemienéRd oW Tris, por7.B} sweh they the dinaheeneerdrmatiaronps 2 wg/ervith om

accept abdb DM P EEFERERs whrh BerlyFR B100 B proR Sy TRETE Srt el at i ons
i T8 uderepomitinant h@hhat@ceﬁﬂctspwmehleecﬂd)@mﬂ»@ Thearsidtieon, was sineidsbyatite
suppositories. The powders and tablets may be conprised of fromabout 5 to

about %:icnﬁmeﬁts it [BMER longTetioyl drigtarmtng (B3l Ci/swhdljlor 3raVigBid]Nt-endthon i n the
art, 10 e. nesium carbonate, nagnesium stearate, talc, sugar_or -
| act os&lstﬁ@pjn@t go Ci/mmol} and continued Under incubation at 30°C for 30 min. Bound

ligand was separated from unbound ligand by filtration, and the amount of radioactive

ligand bound to the membranes was quantitated by liquid scintillation spectrometry.
20  All incubations were performed in duplicate and the standard error was always less
than 10%. Compounds that inhibited more than 70% of the specific binding of
radioactive ligand to the receptor were serially diluted to determine a Kj (nM).
Compounds of formula | have a K; within the range of about 1 to about
10000 nM. Preferred compounds of formula | have a K| within the range of about 0.2
25  to about 100 nM. More preferred compounds of formula | have a K; within the range
of about 0.2 to about 20 nM. The compound of Example 11 has a K; of 0.2 nM in the
guinea pig receptor assay, while the compound of Example 258 has a K of 0.7 nM in
the recombinant human receptor assay.
In this specification, the term “at least one compound of formula I* means that
30  one to three different compounds of formula | may be used in a pharmaceutical
composition or method of treatment. Preferably one compound of formula | is used.
Similarly, "at least one H, receptor antagonist ” or “at least one other compound (or
agent) for treating obesity, metabolic syndrome or cognition deficit disorders” means



powders, cachets and capsul es can be used as solid dosage forns suitable for
oral admnistration. Exanples of pharnaceutically acceptable carriers and
net hods @fg 2dtBasibact ure for various conpositions may bePEBUWSPHMA2IR0 Gennar o
(ed.), The Science and Practice of Phagrpacy, 20th Edition, (2000),

Li ppi ncott Wllianms & WIkins, 15 Bal Ti'RBre, MD. Liquid form preparations

I ncl ude sol utions, suspensions and enul sions. As an exanple may be

menti oned water or water-propyl ene glycol solutions for parenteral

i njecti ﬂmtmneatzwuhirwdnfﬁﬁreat/\ideaatagmlsisdrronml dorepsurids mayabe askdtn ans,
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i nert cdisordsisdd ugad,in ¢hg conmiblimatgms. Al so included are solid form
preparations which are |P|tended to be conyverted, 25 shortly before

ligaid form PREREPRATNGhRNARaGE tica} C@PQPS@Pn‘ééﬁoéﬂtt@ SPMPAYRds; ﬁcﬁpﬁai’y Such
liquid fpce rﬁ‘\lén%h“ﬂ%rls h‘éﬁ‘nﬁ SuticHiyHdd %ﬂﬁe 20t %ﬁ%éithgp&lgﬁ%ﬁﬂ@s of

t he |nven ion 0'be de Fverable t ansderna trans
conposi Sbhdfonarmremtmhe ifchude pbwdemrtablets;td:spérsabda@ greralies, acapsules,
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phar maceuti cal pr paration Is n a unit OI’ m n such form
pr é¢Par aeigpmagneasibni carbedaien magnesiurbl sjeaniate dalo istgdoee botase. ai ableds, WO

38%222187%sf’s§mc’a‘é§ﬁ?‘e’$éc2%$$ﬁ8ea' Bl BEFEBRisa BERBe.fbus a6 I The
quant i t yq@finigfhtione EQHﬁﬁﬂ'é%jof Ehérrﬁ'ékbéutﬁ:@ﬁ?a@ée;ﬂ'é%l@ééﬁﬂé?@ aﬁﬁﬁnéﬂ‘ldd%rdfed or
adj ust ed from about to about 150 ng,” preferably from about 1

ng t
about 7msmuf@<;turﬁ)fcw@rl@u§rc@mpsrmwm aisy e bung indA.dbenbasn(ady). Tm:sﬁenn@ to

depenai RBosarisehBrPhaRhe g 20l Eafph Fod A ERRaR AR ER WRGI0r L e

congi t i BaitebregMDeat ed. Determ nation of the proper dosage regimen for a

particular situation is within the skill of the art. For
Liquid form preparations include solutions, suspensions and emulsions. As an

example may be mentioned water or water-propylene glycol solutions for parenteral
injection or addition of sweeteners and opacifiers for oral solutions, suspensions and
emulsions. Liquid form preparations may also include solutions for intranasal

20  administration.

Aerosol preparations suitable for inhalation may include solutions and solids in
powder form, which may be in combination with a pharmaceutically acceptable
carrier, such as an inert compressed gas, e.g. nitrogen.

Also included are solid form preparations which are intended to be converted,

25  shortly before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions and emulsions.

The compounds of the invention may also be deliverable transdermaily. The
transdermal compositions can take the form of creams, lotions, aerosols and/or
emulsions and can be included in a transdermal patch of the matrix or reservoir type

30  as are conventional in the art for this purpose.

Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in a unit dosage form. In such
form, the preparation is subdivided into suitably sized unit doses containing



10 conveni ence, the total daily dosage may be divided and adm nistered in
portions during the day as required. The anount and frequency of

adm ni st mas ronoeP7s he conpounds of the invention and/ oPCTRES2006/023800
pharmaceutically acceptable salts therﬁ@ wi |l be regul ated according to the
j udgment of the attending clinician co dering such factors as age,
condition and size 15 of the patient as well as severity of the synptons
being treated. A typical reconmended daily dosage reginmen for oral

adni ni sppatpoate guantitiepeoffthe mciibe woniporamt,dag.,tan affectives@Mommit tagchieve

preferagply,|. day to 75 ng/day, in two to four divided doses. Wen the
i nvent ﬁgﬁ Q%'%E{i@é%)oéeconbi nati on of H3 antagonist and H, 20 antagoni st

conmpounds, t j WE P Wl o‘?]dm [ sly
or sequenti aﬁfﬁ@bﬂ%ﬁ?%ﬁ’%&ﬁ% phar rrarcﬁjeﬁqtaél(ggﬁ og%r?paéggrlgr)%%&{:orrpra?sq@ngé a fél—'
ant agorddjtisteddram atiowdrit mgdoiadiout 158 mbaprefemitly d@n pbaot tphgbd eboat TSer can

be _ adm ni stered. _ The conponents of the conbinati on ¢can be. adm ni st ered
i nd vi digs MPre Pretesgelyem ahosh resﬁ‘a@ﬁppbgamo%%gmt&tsad}aragulaapsu| e,
t abl et ’ag‘bﬂ&g%” cachet, 25 suspension, solution, suppository, nasal spray,
etc. Th osage of the H antagonist can be determ ned from published

rra:rgri al, an%?ayguedrd@saige@nrﬁloy?d mﬁﬁ}Obergaﬁeg deiqbeﬂeling/%pm mmquirem?nts o
conmbi nati on, t.he do e levels t he j.ndivi du o) nents. are refera
ower A PRESPE EBER SEUSTH ! he candiBamias Bealed o Utmieatign fftegeous
ef f ect g%?élh@o ™ fé@?ﬁé?l“for§garé£ht€t§aEgﬂ?eﬁatginfis!ﬁitlﬁHC{g@%kﬂpéﬁﬁe%rEt For

phar maceut i cal nposi ti ons ni stered, they can be provided in
aldi t conpenisineg, the totsi drjlyalgsageaney bendividedrand admisistered sm portionsH3

ant agonj st i a%har maceutdl cally acceptable carrier, and a separate.
cont ai HHF'”@Jﬁﬁrq | A9 "EHIHC- ant agoni st in a pharmaceutical |y acceptabl e WO

2007/ 001975 'ﬁ@éh‘ﬁi@@@n@&%%ntcgj&%o?ﬁihrét@tion%ﬂthetd&?ndr&Woﬁheﬁﬂ(réﬂmﬁﬁ sts

bei ng present in anobunts suc at the conbination is therapeuticall

. . . y
ef f ect iangd/orAhri pharageusisalieecrptable saltsi thesewill pearegsdatemecosdingheshef or

S T A B S Ao 25, Ao
cdapr i geshepatiehi aswelirnoéevdlitpof fgosyraptornsl baing treatdd. oAgysitaler conpound

for treating obesjty. nmetabolic¢ syndronme, cognition deficit _disorders,
NAFLD, rerpamendad-gaibsdasagensgimen foreel admnynistationdean 1ange fremrabaidika t he

f)‘r"DaaCHg’lﬁaW%%%'t‘%o "HRY/dG, FRsrBRUBI Y ShE/RY ' 7B sy Ui Nodb rBEAHRIIdA! Y-
doses.
When the invention comprises a combination of Hs antagonist and Hj;

20  antagonist compounds, the two active components may be co-administered
simultaneously or sequentially, or a single pharmaceutical composition comprising a
Hs antagonist and an Hy antagonist in a pharmaceutically acceptable carrier can be
administered. The components of the combination can be administered individually or
together in any conventional dosage form such as capsule, tablet, powder, cachet,

25  suspension, solution, suppository, nasal spray, etc. The dosage of the H; antagonist
can be determined from published material, and may range from 1 to 1000 mg per
dose. When used in combination, the dosage levels of the individual components are
preferably lower than the recommended individual dosages because of the
advantageous effect of the combination.

30 When separate H; and Hq antagonist pharmaceutical compositions are to be
administered, they can be provided in a kit comprising in a single package, one
container comprising an H; antagonist in a pharmaceutically acceptable carrier, and a
separate container comprising an Hs antagonist in a pharmaceutically acceptable



si ngl e pharmaceutical conposition conprising a H3 antagoni st and anot her
conpound 10 in a pharmaceutically acceptable carrier can be adm ni stered.
The conpd¥@AY/M81978he conbi nation can be adninistered iBSd7NA2HWA2E8M0or
together in any conventional dosage fﬁ(ﬁ such as capsul e, tablet, powder,
cachet, suspension, solution, supposit §]," nasal spray, etc. The dosage of
the ot her conpound for treating obesity, netabolic syndronme or cognition
deficit disorders can be determ ned from published nmaterial, 15 and nay
range feaoried with tt@0B; mpdddr ankagenisit bainggprasentinpdvaoumtesudrethiat therposi ti ons

conpri si ng .an . H3.ant agoni st .an | east .one ot her coppound, fqr .treatin
obesi t 2oL BN i TagAGPHTRAIrEiasdive: okt ISRgYSTPORPYS IIAUNIgeto B
adm ni %cﬁﬁﬁﬂatibﬁ%éﬁﬂ%%xﬁh%@,%‘?@cbm Prighis ARISPHE d}ﬁidié’re?eq ﬁﬂnﬂ‘iglaﬁerﬁaCkage’
one contal ner conprising an antagoni st 1n a pharmaceutically

accept divhe intarvale or wiveh theyepeaimddferent dosage formsont ai ners conpri si ng at

| east one ofher compound for treating .obesity, netabolic syndrong,

Codhi ti on dePHEIA Ve ORI QRN COMBESES @ CoMBanaig Of ke tagoRishaas &t or
hepat a 'd?'t%’@h' T gﬁ.m her, it h t he
H3 ant gg%%\%fésogﬁ%cdot her rz:d;%ct)ﬁe%@@b EEI nx’ g?éés%%lﬁf | gﬁrﬁlueﬁtc é@g%‘gﬁ %ﬂgt t he
conbi natisomlers, NAELBp bepatiasteptesis cNASH, . cithésis, @bhepatadetulangawirorarthe

adm ni steri ﬁ/ a conbi nlgt%i on en, for .e a?rﬁl e, &\ahe conponent s rgllst be

adni ni §Y"é’r%‘8 SICUTPPREUFMBY RE Grpdminiperey siultenerishaPe SpaUentialy, eha
dosage gj ' i ' ' [ | | tion
i £t R o o D R B e oS ARLURG

nokl f i data pharmactulisallyecoeptableecansier cao be adminstapedr dhe camporards off the

varl ot 1rEPRLon fab i A0k iiftered laRHo Ry P laatRer BreheERErBPhaf Bosmag et
g L S R R - AR v
phar macuay.ciri yf ftﬁ:@@?ﬂ%@‘(elh%?thef rerwoundiiperepting opesiyonetabsiico; b is 0,
1 or 2Zisyndrome or cognition deficit disorders can be determined from published material,
15  and may range from 1 to 1000 mg per dose.
When separate pharmaceutical compositions comprising an H; antagonist and
at least one other compound for treating cbesity, metabolic syndrome or cognition
deficit disordeérs are to be administered, they can be provided in a kit comprising in a
single package, one container comprising an Hz antagonist in a pharmaceuticaily
20  acceptable carrier, and a separate container or containers combrising at least one
other compound for treating obesity, metabolic syndrome, cognition deficit disorders
NAFLD, hepatic steatosis, NASH, cirrhosis, or hepatacellﬁlar carcinoma in a
pharmaceutically acceptable carrier, with the Hj antagonists and other compounds
being present in amounts such that the combination is therapeutically effective. A kit
25  is advantageous for administering a combination when, for example, the components
must be administered at different timé intervals or when they are in different dosage
forms.
While the present invention has been described in conjunction with the specific
embodiments set forth above, many alternatives, modifications and variations thereof
30  will be apparent to those of ordinary skill in the art. All such alternatives, modifications

and variations are intended to fall within the spirit and scope of the present invention.



nis 2, pis2, M is N MisCHor CF;, M3is N Yis -C(-O ; Xis
-N(R4)-CH(R19)-, - CHR 9)-N(R -, -CH (R9CHRI9NR4)-, ---(CH)r C(O
N(R4)-, -0O( 2)ZC(O) N(R4), -CH2--Q(CH2)3-C (O-NR4) , -(CH2) N(R4)-C(O
-, --0O - NR4) CHz (CH2).-N(R 9)C(OQNRL9) -, -, -CGRO, -0(O |,

00O, OCH(R'9)-, - CH(R19) 0S-, S(C? or SO2 -, risO, 1,20r3; tisOorl; Z
is -[C $)(RS )7"- n" is an |nteger romlto 6; R is H R1O alkyl,
RlOcycId&HkM]LS(ELAMiDISR’ O nonohet- eroaryl, R1O heterocycloal kyl, or a
group of the fornmula: RIO ~~~~ C /11 or2 - 107 where ringAis a

nonohet eroaryl ring said nonoheteroaryl or nonoheteroaryl ring having 1 to
4 het er oat 0B ASRIRpS @ FdprBlefled By aRE sticthdldoRfbRr cat oms interrupting an
aromatic car- bocyclic ring structure having froml| to 6 carbon atons; R2 is
R16- het eroaryl or R16-heterocycloal kyl; R3 is H alkyl, R21l-aryl,

R22- cycl oal kyl , R22- het er&g)y cl oal k Is R21-heteroaryl or -C(ONH2i R4 is H,
al kyl, hal oal kyl, R 8-ar ‘R18- heteroaryl R18- arylalkyl, C(ORl2 or
SO02R13; R5 and R6 are edch i\ndepende ﬂ\y sel ected from the group consisting
of halo, alkyl, -&4, oxy,Mhal g | wmfd KN, or two RS substituents on

t he sane carbon ator¥ o R6Y subst’t uenfs on the sanme carbon atom form

or a pharmaceutically acceptable salt thereof, wherein:

ais 0, 1 or 2;

bis 0, 1 or 2;

nis 2;

pis 2;

M'is N;

M? is CH or CF;

M?is N;

Y is —C(—0)—;

X is —N(R*)—CH(R'?)—, —CH(R'?}—N(R*)—, —CH
R)CHR"NR*—, —(CH,),—C(O)—NR*) -,

—0—(CH,),C(O)—N®R*), —CH,—O(CH,),—C
(0)—N(R*)—, —(CH,)—N(R")—C(O)—, —C(O) -
N(R*)—CH,— -, —(CI1,),—N(R")C(O)NR'?)—, —,
—CH,0—, —OC(0O)—, —C(O)Y0O—, OCH(R'?)—,
—CHR'"O— , —S8—, —S(0O)— or —S0, —;

risQ, 1,2 or 3;

tisOorl;

Z is —[CR®RY)],—=

n' is an integer from 1 1o 6;

R'isH, R'%-alkyl, R'°cycloalkyl, R'’-aryl, R'°-monohet-
eroaryl, R'®-heterocycloalkyl, or a group of the formula:

Jows



=0; R8 and R8' are each independently 1, 2 or 3 substituents independently
sel ected fromthe group consisting of H alkyl, R10-cycloal kyl,

R 0- het erocycl oal kyl, R10-aryl, R10-heteroaryl and hal oal kyl; R10 is 1, 2,
3 or 4 substituents independently selected from the group consisting of H,
hal o, al kyl, R10'-cycl oal kyl, -108- -ﬁy, al koxy, R1O -aryl, R1O -aryl al kyl,
R O -heteroaryl, R1O - heteroaryIaIkJ R aryloxy hal oal kyl, hal oal koxy,

- NO2, R11) 2, CON(R 1) 2,
NHC (qu%h% %)AFSI( o ‘?}%W ] NLsoz RI1, ( CH()
NORL9) , qrgalygmg:g@vmgﬂ Icuh @amm selested Ir9M 3 or 4 substituents

i ndependenol 5 &gl 20! eaid herRmdbdlnLm Egpg'@w@n%c% arbal o, alkyl,
cycl oal kyl ter het eroaryl a- | kyl,
atyl oxy. ” hhoexaliG fing msﬁu%%vmgﬁfém

@Car PRyA ont 5¢( O) - het er ocycl oal kyl ,

- COR',  N(R')R% js RO dRdroazy] DFR(D H@’t d&g%gf Loxy alkyl-, -NHI(O-

CH2- NHC( O oy CF3 and ---CN, each R11
i s independ tll)sl\ugﬁ%%’td& 'C?Eﬂ’ah O8¥-H, al kyl,

hal oal kyl , Rl&]@g}ky] RE8-Hutewy: }(gﬂ- @Nﬁ | al kyI R18- cycl oal kyl and

(I?;LB- git gr Oﬁﬁﬁioallgy@ﬂkﬁl?l}e{f 13( y |3£Y]:f{5j| ﬁek{%ﬂ%’ R}J[@ garyl, R S-heteroaryl
al kyl sul f onyl %Malkylg]@((D}R 0286) sub stituents i ndependent I y sel ect ed
(rom e, orRuREReL é@éamgpaapgy S DRI G
hal oal kyl , consisting of halo, alkyl H, alkoxy, haloalky 1 and
—CN; or two R® substituents on the same carbon atom
or two R° substituents on the same carbon atom form
=0;
R® and R® are each independently 1, 2 or 3 substituents
independently selected from the group consisting of H,
alkyl, R'®-cycloalkyl, R'*-heterocycloatkyl, R'°-aryl,
R'°-heteroaryl and haloalkyl;
R'9is 1,2, 3 or 4 substituents independently selected from
the group consisting of H, halo, alkyl, R'®-cycloalkyl,



hal oal koxy, -NO2, _ G O2R17, -N(R17)2, -alkylene- N(R17)2, -CON(R17)2,
-NHC(O R17, -NHC(O) OR17, -NHSO2R17, -S2N(R17)2 and -CN, each Rl7 is

i ndependently selected fromthe group consist- ing of H alkyl, haloalkyl,
R18-aryl, R18-heteroaryl, R18_ cycloal kyl and R18-heterocycl oal kyl; R18 is
1, 2 or 3 substituents independently ggl ected fromthe group consisting of
H, al kyl, hal o, al koxy, hal oal kyl, , -CN and -al kyl ene-N(R17' ) 2; each
R17' is independently selected fromthe group consist 109- i ng of H, alkyl,

hal oal kyl , Rl&yafy 1=18 10 < kyL

R 8- het eroc gi gk ﬁ' eég?f)cr)ﬂr{ Ré'g};lt)) lgf% | n Qro y seI ect ed
fromthe %nms |n oa ’

and - al kyI e F W eirp the group
consi st - g larl—kﬁo and

het erocycl 0 R—% G(@h@d&@ﬁ}@“ﬁjél-eci—eN%@) consr sting of

H and al kyl NHII(OS)(IH; 3 or MHBLR Ugnt s en{@bla(nﬂeNO,R’s ),ected from
the group CONRVESEINGRI HH JJEEBQ) @GEYand OHCM; koxy, hal oal kyl , hal oal koxy,
@(99’2% g e azbsme?a% fikidped %él%b'téaent s
i ndependent ﬁ%tgg%g&)o% Stlg‘l%i&tépqgéﬁ - OH,
al koxy, er e| ’Rl S
R10- ary| or nﬁ'&gﬁ’eﬂér Bﬁﬂpl gg ? I?%@”e]rael nR is
R10- phenyl R@@'y Kdyh balpal 06rys3—s% i+ verfr§Qndependent | y
sel ected frabkyl, (OhheierogygloalkMMWOEN ,4—N@hphund of claim1
wherein M2 is@ODBHRY pnd baNHIC(O)R', — NHC(O)-alkoxy-
alkyl-, — NHC(O)—CH,—NEHC(O)CH,,
—NHSO,R'', —CH(E=NOR'Y), —SO,N(R'),,
—S0O,CF5; and —CN;
each R'! is independently selected from the group consist-
ing of H, alkyl, haloalkyl, R'®-aryl, R'®-heteroaryl, R*?-
arylalkyl, R'®-cycloalkyl and R*!®-heterocycloalkyl,
R'? is alkyl, R'®-cycloalkyl, R'3-aryl, R!'®-heteroaryl or
R'®-heterocycloalkyl;
R'? is alkyl, R'®-aryl or alkylsulfonylalkyl;
R!%is 1, 2 or 3 substituents independently selected from the
group consisting of H, halo, alkyl, R'%-cycloalkyl,
—OH, alkoxy, hydroxyalkyl, R'%-aryl, R'°-heteroaryl,
R !?-heterocycloalkyl, R'%-aryloxy, haloalkyl,
haloalkoxy, —NO,, — CO,R'’, —N(R'”),, -alkylene-
N(R'7),, —CON(R'7),, —NHC(O)R'7, —NFIIC(O)
OR!'7, ~_NHSO,R'7, —_SO,N(R'7), and
each R!7 is independently selected from the group consist-
ing of H, alkyl, haloalkyl, R'®-aryl, R'®*-heteroaryl, R'®-
cycloalkyl and R!®-heterocycloalkyl;
R'®is 1, 2 or 3 substituents independently selected from the
group consisting of H, alkyl, halo, alkoxy, haloalkyl,
—NO,, —CN and -alkylene-N(R'7),;
each R!'”"is independently selected from the group consist-




each independently 0 or 1. 5. A conpound of claiml wherein Z is -[C(R$)
(R81 )]1-3 " 6. A compound of claim5 wherein Zis -CHZ

(CH2) 31-(CH2) 2-CH(F)-, or CHZ CH(F)-CH2. 7. A conpound of claim6 wherein
R2 is a 5- or 6-nem bered R 16 -heteroaryl or a 4, 5 or 6-nenbered

R16- heterocy- cloallyl. 8. A conmpound,gf claim?7 wherein R2 is RL6- pyridyl,
R16- pyrimdyl, R 16 -pyradazinyl,, 8 oxazolyl or R 16 -thiazolyl and R16

is 1 or 2 subst H‘?@M RéP dRrfleg 1RHCH3 and CH31
or R is R 16 lhlﬁn}ﬁdl kgl’ R Tetéro arg?gRlslor 2

R165 a i,di nyl and
substituents .ﬁd’&é@ﬁ P Elé?t@ﬁ £Y6 lf‘?"l'-ﬁ%’rl Ve o 110 9. A conpound of
clai m 8 wher R ig2 lzoz?;asnhsmpwntdmde endeithy wlswl:edlfromﬂm no-t hi azol yl ,

X Qe R&aﬁéefiwp %I&Eéh%h%ﬁﬁéﬁﬁ” hﬂ“&? %@WOQQF%%%' 2 A

conpound of cl szme@ﬂrandrélkﬂe@e A conpound of c¢laim 11
wherein R3 1 g RWHs(ihd séﬁectédﬁ'i‘ b@c@ﬁ sition
conpri sing an %Ié Pli Eluaul conpqu 1 an

phar maceut i cal |19g eff etal oalkyhzary t:lQBéﬁ] 1)3| tion
conpri sing an Q{I{(thelterﬁ)c pf a conpound of claim1, and an effective

fer 15, A Bharwaidin a”ﬁaﬂﬁmwf#f%ﬁp B TR e o
compound of cl dirarid adktl;an ef fective anmount of

R*'is 1,2, 3 or 4 substituents independently selected from

the group consisting of H, halo, alkyl, —OH, alkoxy,
haloalkyl, haloalkoxy, —NO,, —CN, —C(O)N(R'"),
and —N(R"),; and

R??is 1,2 or 3 substituents independently selected from the

group consisting of halo, alkyl, —OH, alkoxy,
haloalkyl, —NO, and —CN.

2. A compound of claim 1 wherein R is R'°-aryl or R'°-
monoheteroaryl.

3. A compound of claim 2 wherein R' is R'®-phenyl or
R'°-pyridyl and R*® is 1, 2 or 3 substituents independently
selected from H, alkyl, halo, —CF;, —CHF, and —CN.

4. A compound of claim 1 wherein M” is CH and aand b are
each independently 0 or 1.

5. A compound of claim 1 wherein Z is —|CR?)
(RS')]l-s_

6. A compound of claim 5§ wherein Z 1s —CH,—,
—(CH,);, —(CH,),— CH(F)—, or —CH, - CH(F)—CI1,.

7. A compound of claim 6 wherein R? is a 5- or 6-mem-
bered R'°-heteroaryl or a 4, 5 or 6-membered R'®-heterocy-
cloalkyl.

8. A compound of claim 7 wherein R* is R'®-pyridyl, R*°-
pyrimidyl, R'®-pyradazinyl, R'°-oxazolyl or R'°-thiazolyl
and R'® is 1 or 2 substituents independently selected from H,
—NH,, —NHCH, and CH,, or R* is R'®-tetrahydropyranyl
or R'®-azetidinyl and R'° is 1 or 2 substituents independently
selected from H and CH,,.



at | east one other conpound useful for treating obesity, nmeta- bolic
syndrone, nonal coholic fatty |iver disease, hepatic ste- atosis,

nonal cohol i ¢ steatohepatitis, cirrhosis, hepatacellular carcinom or a
cognition deficit disorder and a pharmaceuti- cally effective carrier. 16.
The conposition of claim15 wherein the at | east one other conpound useful
for treating obesity or netabolic sythHTone Is selected fromthe group
consi sting of appetite sup- pressants, netabolic rate enhancers, nutrient
absorption inhibitors, HMZ CoA reductase inhibitqrs, substituted aze-

tidi nones and.dsomponad ofzlaunwhereitoR ~4s 2oamnerpymdyhi - tors, and the
ot her conpuathigeeduhzdied, 2+aatiovhazoddnil tinethybezétidinydiosor der is sel ected

fromthe gr | of ato- noxetine, dexnethyl pheni date, ol anzapi ne,
(e APRILRT,

ri speridone, , donepezil, heptyl physostignm ne, tacrine,
rivastigm ne thA@@mef claim th hﬁiﬂﬁbé 2§ on ™R im,15, which conpri

ses i n addi=—®ion J_Q)@Hzomgounﬂm‘@(@);u_qg_L@(@ NRﬁ_L’a_I:E(G-_CoA reduc- tase
i nhi bitor ‘a$0agget i t'e suppressant. -111- 18. The conpound of claim 12
which is O { N, \. O\ Ndz  F or_a pharmaceutically acceptable

salt thereof . 1hg\ gﬁﬁm%clﬂmﬂﬁmqe%?@@w@ﬁ%%r oup con- sisting
of 0 NC aO-;12j A-¢biipdunid Ocldih 110wHekBin R is H, aryl or
—C(O)NH,.

13. A pharmaceutical composition comprising an effective
amount of a compound of claim 1 and a pharmaceutically
effective carrier.

14. A pharmaceutical composition comprising an effective
amount of a compound of claim 1, and an effective amount of
H, receptor antagonist, and a pharmaceutically effective car-
rier.

15. A pharmaceutical composition comprising an effective
amount of a compound of claim 1, and an effective amount of
at least one other compound useful for treating obesity, meta-
bolic syndrome, nonalcoholic fatty liver disease, hepatic ste-
atosis, nonalcoholic steatohepatitis, cirrhosis, hepatacellular
carcinoma or a cognition deficit disorder and a pharmaceuti-
cally effective carrier.

16. The composition of claim 15 wherein the at least one
other compound useful for treating obesity or metabolic syn-
drome is selected from the group consisting of appetite sup-
pressants, metabolic rate enhancers, nutrient absorption
inhibitors, HMG-CoA reductase inhibitors, substituted aze-
tidinones and substituted p-lactam sterol absorption inhibi-
tors, and the other compound useful for treating a cognition
deficit disorder is selected from the group consisting of ato-
moxetine, dexmethylphenidate, olanzapine, risperidone,
aripiprazole, donepezil, heptylphysostigmine, tacrine,
rivastigmine and galantamine.

17. The composition of claim 15, which comprises in addi-
tion to a compound according to claim 1 a HMG-CoA reduc-
tase inhibitor and an appetite suppressant.
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19. A compound of claim 1 selected from the group con-
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FNp O~N-~1gNSNH, -117- -continued FO FF F J:D NN S NH2.

FJ:DNand HNHZ F~FOF NNN FFF or apharmaceutically
acceptabl e salt thereof.
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or a pharmaceutically acceptable salt thereof.





