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WD 2007/ 001975 PCT/ US2006/ 023800 PI PERI DI NE

DERI VATI VES USEFUL AS?H STAM NE H3 ANTAGONI STS 5 FI ELD
W@R00THIEITINVENTI ON The present invention rel at eBCT/US2006/023800

het eroat om | i nked substituted piperidi nes and

derivatives thereof useful as histam ne H3

antagoni sts. The invention also relates to

pharmaceuti cal conpositions conprising said congounds

and FRHERDTe PERTYATERES ngSEFHE gg?ﬁfﬁtf PEQHS S4LBYONISTS

allergic conditions, obesity, netabolic syndrone,
cognition 10 deficit disorders, cardiovascul ar and

entral ervous system di sorders. The invention also
FIEL Er'] ViENT of a conbi nation of histam ne H3
o . . P hy i 1 h hi Stani .
G aEREh e PO ABroat REEIAPIG Eh ppgraines an
derivativEsalhieceofl usefalomsihistaoning Hsamgbnists. t Tiee irmentibnaalso relates to

ination of .an histam.ne H3 antagonist of this . _

pharfi e e G e sEGLERUPOTHHS ppdtsinySe in treating
inflanmhesdrysdisme@beué@icsm:tnm,@be%ﬁ¥,9ﬂafa6d|i@%yﬁafdrﬁé,tcognition

. disorders. Pharnmaceutical conpositions conprising a °
deficit disor & gﬁrdé@vasgﬁgr@ndmrqh@@@{o%i %/[sggm:gscmgers. The invention
also reMt8g e kisd ugéwa%ﬁbiﬂétiéﬁ o hiMSHIHel, %{%oﬂriﬁs 2 thjs invention

nore histam ne H, conpounds or one or° nobre& conpounds

with histefmine ftbrcampatndsyfosities treptmenkofibbaimmatpnddiseases and allergic

: it i cit disorders are al .cont.e ated. 20 .
cond % SRR BN hbe P SRIGTTERERHE o B PUsiARLST Bbiggastof this
inventitin with, otHér antivd#lusefubfds eesatinh Bbasite! meetbdi sygidme or

phar macol o0 igal blghaw or. The Hl receptors are those =
cognifigiefietiiitude. Peapuesyticaleogensiian Bympsna compination of
one oRMidrei tﬁiv%mhﬂﬂémiﬁélHﬁ ?ﬁf‘éﬁd?ﬁﬁ &fn%%cﬂfrﬁﬁeﬂtpefiﬁ\r/erﬁmitﬁ one or

in the ileum the s , and the bronchial snoot
more higfamine H: RemprHNgsdraneer Terensompcsindshusefudor treating obesity,

. . h
meta RS oSSR A RA A af 2RO ARG o .
chronotropic effect in isolated manmalian atria. H4

BACKGEGROWMNDOBIMHEXNVESNTEONori marily on eosinophils and

ChE ISR FoUsarSe b HeyBod s 16 pRAT hermpternzsd by their
pnam A SRR YT RS e FEUER, Wl fonse
antaganized gt @orvendionel gntifistantnes.g &l recesipmarspreseat, for example,
i the d8teT.fhe Skiny 3nAhP Eeepkiur! SHEPI NS @y nimapsandother

mamrAalse MU Bosh PFEHRINRP PL,irB8e bt Yiatel) Fe%éhﬁts% Sfe f¥secretion of

_.capaci tance vessels, causing vasodil ati
gastriaddidtinanaminals auelrthe, chpenoipheic affeldBin isetated onamartadian atria. Hy

recenEHRe S ed il o Shinardi e R SeligBnd g been
shown/¥0 RO AR/MEPPRhBEHEHTABRR/ SIBHIAGl tgpdd3 receptors are
in the CNS. H3 receptor expression is

| sent g ~
3838?%3'%?1261’&&'@@?8@@&6{5@@ faunhepfvprathetiererves, where they
modulB¥PRBLHBEIR oRLAEHIRHH Sn8latklfiate 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 they may be

involved in thermogenesis regulation.
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human and ani mal brain. H3 receptors are expressed on
hi st am nergi ¢ neurons and, as heteroreceptors, on
woewrome73 nvol ved in other neurotransmtter sSyRBCEDS2006/023800

where H3 5 receptor activatig results in presynaptic
inhibition of neurotransmtteé"release. In the

particul ar case of histaninergic neurons, H3 receptors

have been inplicated in the reqgulation of hi stam ne
hybefergpriaiscaresieo prgdatth in the GNS. hids reephorregessibads observed

L T A T ——
humen ampl animad brain etHabceptad Hreekisess¥6 on @I’étgnmwé@ﬁb/ Rélrons and,

2005 107 10 It 1 s also known and has be€en
as ha@érﬁcse F$rOR ?a@urqrtsena@luee in pEermesretigmrmitier systems, where Hs

recebibY%'cﬁ@é’tldd”rés%ﬁg'lﬁ&‘f@é}/ﬂ%&)ﬂ&ﬁﬂ?bﬂlbﬁ% %ﬁr&?ﬁﬁ&?ﬁﬁer release. In the

processes In t see exa
partisdiaenass of Miztanipeogiy, nem@n&,]htg) recéptwe@aeetbeﬁn inrpdicatset in the

o N5 e TE B, HoRS T B8t i e
modtila&sr oﬁ@@mﬁ@%e@h@kg‘@m rgh\ﬁéﬁﬂjgzet@ﬁeé"ﬁ] ﬂ'@ﬁ%@h brain (see, for
escribed an eir us

exam@%?l?,?@rg?%a‘? Nl Bepiuts Crodiaoeaved 138680 107)
%ea%@q{no%eeﬁ'nd Rad beeH%e%Q%Qg%ﬁm';eglﬂema@ﬁ-%%ﬁénﬁine is

W)2004101546 H3 receptor antagonists na
involved {nr mulaig)m@fmagmtmeeam@ pIsrohnapIoce seem i ﬂhledlwnawl’meale (see for

o8 L1 08 T B8 Elgbaki . [l mosutonr

hlstaﬁdnzdsrglmbrra|m%rmd|e$ihrd@etheg¢ﬂn§gﬂ grmbe?ptkm ﬁrQa:?kbe A.theans to
uccaf usco

modiglé I3 JEPooTBase | DITBRCossHRalad CrBiar doapis ave been

descAPEREARItRER uéé%iﬂ’\ﬁéurdf&ﬂ&é‘l At p&cHthic d}é?éaﬁsersed‘e%”ﬁéé(n suggested

non-i m dazol e reczftor antagonlsts have

(see,d g6 Lz E07 92240 55 WRIZDBI0BS37 2woaaa4m’e&tﬁ)621s egoeptor

R T

cognizige 4lefions 84&‘3)3n dnmgraqurﬂ.e( the2disease, specifically ADHD, schizophrenia

and Al RGat sl dact [Saemior araRbi, Bsoc o s, Guin Qrigdierapy (ed.

Buccﬁﬂlseat.wqf(] HMduis@PlBQ%laQ@OBPCOVDOVat ed by reference.
US 5, 869, 479 di scl oses conPosHl ons for the treatnent
§

ofmidazols, Hpt iseepiar antagenigiscaienwal kn@wnsmﬁl@eart More recently,

non- 'ﬁ’]?c!g%gom Oﬂac%:cg) d&g#t?g% s?é‘ﬁgb(ﬁ%tggéw shcé @gplggiients 6,720,328
and 6384@ 8RNIz m%@mw@wéﬁg@%ﬁ/d) W1m631§n@w®eﬂ§o3/088967

i nvention prOVI des _nove fornul a

(US Puishod Epriontens B00oB0S7I68mnA @owgpésm) ansgiosmw-
plperl%yﬁ\fgbé%ﬁmdazolone 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.

SUMMARY OF THE INVENTION
The present invention provides novel compounds of formula I:
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XR3 n\Y M M-~z/ or a pharmaceutically acceptable

salt thereof, wherein: ais 0, 1 or 2; bis O, 1 or
WQ@20078019751, 20r3; pisl,20r3; ML is CHor N MCT/BESI0BE/023800

CFor N M3is CHor N 10 with the proviso that when

M2 and M3 are each N, pis Z%9F 3; Yis -C(=0-,

-(=9)-, -(CH2)qg-, -C(=NOR7)- or -SOL_2-; qis 1, 2,

3, 4 or 5 provi ded that when ML and M are both N, q

is 2 3, 4o0r 5 Xi )aN(R4) ) CH( R19) -

-CH(R19)-N(R4)-,

-O(CH2)2-C(O-N(R4-, C(O) R4) -

- CH( R19) CH( RL 3~N§< N( q/gs

- C( O - N( R4) - CH2- rN(\m’g) |

-N(R19 ONR19 :
ora mgaﬁfg)j:és@a% acc@ptablw@her@p@@zhereg(( Og ( ] C% 00,

CX:g|Q$O9)O,r2-CH(R19)O , =S, -S(O- or -SOZ-; ris O,

1, of 3; ’'tisOorl; 20 Z is a bond,

['@(i?RQMIQSZ)]n- - CH(R20) - CH(R20) - O,

%&%% (R20)-N-, -CH(R20)-[C(R23) (R23"')]1-5-

0 R20) C(RZO) - CH( R20) - C( R20) =C( R20) -
[GR23)2B23:)] 1. 3- or -[C(R8)(R$')]n'-, wher ei n at

e@st R8)(R8') is interrupted by a
&Eﬁ@r e or heterocycl oal kyl ene group, provided

thﬂﬁlg\bﬁﬂd\f@oiﬁ Nand Zis - [C(R8)(R8")]n"-
inte rruglaod by a het er ocycl oal kyl ene group bonded

t hiloigyeHeONng 25 nitrogen, the al kyl ene porti on of

t r\ﬁlﬂ%ﬂ% BWJQ?)aﬁagwﬁeﬁq\/lb égrdé]\?lmgfﬁ gs%\'ﬁgg g% $ sai d

trogen, IS an inter

RlYHsaJr@(/*O) -RID=8)< |- (@HRY, - g&ﬁmoaﬂ or -so1| =
t t a

gr% DT % Heor avided Ao angn, 958 M paﬂ%%dmm%owor 5;

A-RIR*H1 N(R‘*)vmﬁ(ﬁ‘gw DGHRR'S. mwngf%mwﬁg'

nohetero aryl or nmonohet €r o
o- <%zvmgxaw<a O e D (C)-NeREr, o@tHiRs RHEDBRY-, -(CHo)e

N S 2 PO SRR o

-(CH2)-OC(O)N(R™®)-, -N(R")C(0)0O-, -O-, -OCH,-, -CHZO— -OC(O)— -C(0O)0O-,

OCH(R™)-, -CH(R")0- , -S-, -S(0)- or -SO»-; :
ris0,1,2or3;

tisOor1,; :

Z is a bond, -[C(R®)(R*)]y-, -CH(R*)-CH(R*)-O-, -CH(R*)-CH(R?°)-N-,
-CHRPHCR™)R™ .5~ , -CH(R®)-C(R™)=C(R)-, -CH(R™)-C(R*)=C(R™)-
[C(R®)(R*)]1.5- or [C(RE)R®)]»-, wherein at least one C(R®)(R®) is interrupted by a
cycloalkylene or heterocycloalkylene group, provided that when M®is N and Z is -
[C(Rs)(Rs’)]nr- interrupted by a heterocycloalkylene group bonded through a ring
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,
R"-heterocycloalkyl or a group of the formula:
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5 carbon atons, provided that there are no adjacent
oxygen and/or sulfur atoms present with
worensloetoes oaryl rings, such as isothiazole, i smmioewomsoo
oxazol e, triazole, tetrazole, thiazole, thiophene,
furane, pyrrole, pyrazole, py4r ane, pyrimdine,
pyrazi ne, furaranyl, pyridazine, and pyridine
(i ncudi ng pyridine N-oxide) being preferred; R2 is
R16- al kyl , R16-al kenyl R16- het eroaryl ,
R16-cycl oal kyl or 10 d ycloal kyl; R3 is H,
al kyl, R21-aryl, R22-cy R22- het er ocycl oal kyl
R21- heteroaryl or C(O A44s H, al kyl, hal oal kyl,
R18-aryl, R18-heteroaR{l, Ri8- aryl%ﬂ kyl , C(O) R12 or
- HRBS g B ARAGTEI Ao ARG, (A SRR kB S heteroary
ring @I amq,nocryalmahgwavm@r‘etcsﬁ dillelteyoatﬁﬁs aa@cte@\fromot &pamsb N, said

notefiiiBbi HERHOBR 4 Erou S S BhER ey S Bt E0naVipe fromy to 6
carbgh latd)mshpfdwdléd/ihat Ridreairy |n006id jEé&wtftﬁ@ygéﬁ andlor RBfurBtbms

substituents

ntly are 1, or
preseﬂbwﬁg 8@9%5650@%&@& ﬁwa?rﬁsmthﬁéo@r HAAERIPs P¥aIGHg; triazole,
tetra%lthhlgi‘&erfﬁépﬂfﬁﬁ@’ 'furaﬁéOP\Z\‘? =Y E?ﬁéfczeraw)/énec@gﬂnﬁ&)ﬁﬁ pyrazine,

“heteroaryl- and hal o4
furaragyi @yrldaép@n@l@dmwdlsel muémgrwndlm@él -gxidepbeioggrefarmeg!;

eI RE A R ke, R anl: RO A tefodR o8B or

R Hdztel't&iycloaﬂ{y{,yl R10' -cycI oal kyI - OH, al koxy,

ary Q;_J 0,25 het eroar
Rl'% Y ikl |9r¥l a@'yﬁoxpet%%w %xr' R*'-heteroaryl or
_C(daq(sd Hal koxy, - NOZ, C(O) al kyl , -
Q- “het er oc cI oal kyl . -COZR% - N( Rll - CON( Rll& 12
- NRioisdyl ralkyl, ,-Ral-a(Mlx ﬂb@teroaryl -arylalkyl O)R or
-S0; O - CH2- NHC(O)CHS -NHSC2R11, - CH(=NCR19),
02N(R11)2 - S2CF3 and -CN, each R10' is 1, 2, 3 or
4 RUssdiR® wat%chndégmmt&rﬁly;seted:tedtf&ﬁn fihe grddmcmsmimg of halo,

o SEBRR oSy I b 25U R ) 5 s on e

samétattyatonfbpalk RE substiv@hlosy the E@\e ceﬁb@h -Abkyorm =0;
007/ 001975 1PCT/ USZOQG/ 023800 -5

héczﬁ%dév%%ﬂahﬁvﬁlkyl Rprryl o R( FaatproandoN R11) 2,
W@ Rﬂnd?_w y@lrk ax padky Eubst éH?nt Nd?l%eendently selected from

- NHSO2
the gr@m&pmgt)rzg of § ydﬂalkyl [\ I”@&@bcyulmailwl R1°-aryl R1°-heteroaryl

oo KBRS AE Ll o0 S B0, S0 !

R%cﬂrl? BlikgepeilchiiyysBlocted ftomitide Btdup consisting of H and alkyl;

RI i 91 2 s haverijusy® Brevandeberdegendimie group
consisting of H, halo, alkyl, R1°-cycloalkyl, -OH, alkoxy, R'-aryl, Rm’-arylalkyl, R'0-
heteroaryl, R'”-heteroarylalkyl, R'-aryloxy, haloalkyl, haloalkoxy, -NO,, -C(O)-alkyl, -
C(O)-heterocycloalkyl, -CO2R", -N(R""),,-CON(R"),, -NHC(O)R"", -NHC(0)-
alkoxyalkyl-, -NHC(O)-CH,-NHC(O)CHg, -NHSO,R™, -CH(=NOR"), -SO,N(R"),, -
SO,CF3and —CN;

each R'"is 1, 2, 3 or 4 substituents independently selected from the group
consisting of H, hélo, alkyl, cycloalkyl, -OH, alkoxy, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, aryloxy, haloalkyl, haloalkoxy, -NO,, -C(O)-alkyl, -C(O)-
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R13 is alkyl, aryl or alkylsulfonylalkyl; R16 is 1, 2
or 3 substituents independently selected fromthe
w@emapowensi sting of 10 H, hal o, alkyl, PCT/US2006/023800
R10- cycl oal kyl , -OH, al koxy, hydroxyal kyl, R10-aryl,
R10- heteroaryl, R10- heterocycloal kyl, R10-aryl oxy,
haI oaI kyl , pref erabl y -CF3, hal oal koxy, preferably
17 17 17.) 2,

heterfaq:ma!hﬂ r@%@zﬁz; &HQ@RC%N(R%EGMQ(Q R'N HGU@(@? alkoxyalkyl-, -

NH& epe d?\len?%ﬁ ecbégz?gdmgl\l# %19?§9ﬁ§1 b ﬁg'sg'zcl—FP and —

CN; aI kyl, 15 hal oal kyl, aryl, heteroaryl, cycl oaI kyl and
het er,ocy¢l oa or 3 subst i tuen

i ey ﬁ'f‘ggﬁ%”%%t@oéér?éﬁgt%mé'P%EB)Lth?%”%tMSJgOde‘ alkyl,
I l5yn ;] 18
halobtk N&g Rl Cl{lyl R pg@igﬁxel? ¥ F@QM%ZR R;é/@fo%ﬂgi{%%d
heter@@’@b@i'@éntly sel ected fromthe group consisting of H,

I 1:%¢ & s

ﬁe%frocy@fl ggl k‘éf"'%%&ag %‘Wr@a dﬁ%ﬁr&?ﬁ'f?jg ﬁ‘be(t%@cy?IBmkyl;

t h|e' glscalkylmysosallkylgu%nyfblaw al kyl; R20 Istv f
cansi sting' o

LAPOR R 6 sBeEons inGSRandpnelisaleaea i ihe group consisting of
H, héIBdQFk?ﬂ@ﬁIc Mlo@ﬂdyecmﬂ efll(c%?‘ hgﬁr&gglﬂﬂ q‘-@ r?]élr:lg%[\eféfroaryl R

yl
hetem@ygloaawl,-wlom ok, preipydhier &by ha oKy, adatsrably -OCFs

NOg S?O@B%?#KW?‘ HsReNR B ONIR T2 sNHAOIR GGRPCOI0R™, -
NHSEnRE( ,S&Oygl Bf "), laad&CNa;I kyI -OH, al koxy, hal oal kyl ,
f
LS AU 5 Fbnd s S oSl B Sansieiometyt. alo.
haloﬁkyleammétémﬁrylheyclgénkypaﬁd)ﬁéte&bbﬁéloﬁlk H, :
Omcycl gal k R10- het er ocyc| oal 0-aryl, o
R?Rer' dr 9|0f S ShyRALE | In%@rme&ﬁlwwel@ﬂsd frigan ﬁwe gonp consisting of
H, alk;@hha@' bwswy, Mb@ﬁ(&k%&fgr%l fé'i:ab'l\}’ g,og'ﬁg?n%'\gﬁylenég\l(rq”’)z;

epe den
S lﬁ%lhl l% eigtisdepersaniyaal¢cted dtan ltleel gfouprcomsistirgy ofiid, alkyl,

S [ f | o 0-,.het erocycl oal kyl ,
ha'oa&% é‘&wﬂéqﬁ’%a o%@&alﬁ%’i‘gbﬁ%ﬁ‘i@% I8¢t/ Us2006/ 023800
- R Aag mlelpphdepﬂ;@éelbatdd/fro%e grodp o%inlSQ?tMg of H and alkyl

| k
22?& |ft5ff<%¥>§r‘5 é%d %@w@eetqwnsﬂa&ﬁﬁi Apd @wwl
C(Rﬁ?’lis $ipgs ap4 sﬁjﬁsﬁﬁlén\@lrﬂfé?ié'h'deﬂftl bld B @t??roﬁ?@e group consisting

ound of formula | and a phar rmceutl ca

of H, a@&a@l% é)l-éaalkpéy, hamlkyh, pleferakdy - @Ee,tcbfeﬁl'p!ﬁzahadlaékaxy,
e Sl O I8, OB M SR, e
SII"ré2 K hg? or Bisubnstihesmts mdepemidentipfsetooted from tl@groufpocfonSlstmg of

halo, @ﬁ( IO‘?—I aIYonyc,)%alc‘)]aﬁ) }-/ll- pr?’e ra(b% Oér)—'g,lRl%) ancf—&%le;s c?n

R? |s mdependently 1, 2 or 3 substituents independently selected from the
group consisting of H, Rm—cycloalkyl, R1°-heterocycloalkyl, R1°-aryl, heteroaryl,
haloalkyl, preferably -CF3 halo, -CN, -OH, alkoxy, haloalkoxy, preferably -OCF3, -NO,
and —N(R%),.

R**'is independently 1, 2 or 3 substituents independently selected from the
group consisting of H, R"-cycloalkyl, Rm-heterocycloalkyl, Rm-aryl, heteroaryl,
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nasal congestion), hypotension, cardiovascul ar
di sease, diseases of the G tract, 10 hyper- and hypo-
woreao7ioo9ys and aci di ¢ secretion of t he gastro- |P¢Eﬁ820[]61023800
tract, nmetabolic syndrone, %besn ty, sleeping
dlsorders (e.g., hypersomi a,” sommol ence, and
narcol epsy), hypo- and hyperactivity of the central
ervous system (for exanple, agitation and
haloaléspslr psefeaably -CognPH, etk haioalk@ugmr@éemb@s@mgsr\loz, and —
N( ttention deficit hyperactivity disorder (ADHD),
‘zheiner's Di sease (AD) and schizophrenia) 15

noFteik doferition disd pyovidess pﬁﬂﬂaﬁméS@ut(d&P\EbB)pos'itﬁf?\aédlﬁpnsmg an
st eat ohepat itis (NAS

t eat 0Si S, nal goholic
* effective QU of At jpast O8e GMaROwF of KEWhishand e phatsiacentcally

acce taqué@gfr%r(such as mgraine) conprising adm nistering
0 a patient in need of such treatnment an effective

arfﬂusmmmtlan fudlagt pr@weiascﬂmmjllnmd of treatimgtl alldrgy, allergy-mduced

iy Db RS oPAHELs 4 A0 PR S AeS cosa

mﬂarpmanmulm fmmumésmf_ebbl SPETVE0% (mowmbmet&é%gééfbn (e.g.,
obesi

Lret gs:ne tab0|csndroma
nasaL G ISIBA 3@%’6’ ASIoH <G AOVaSCHr JpAvrdiPeRcas et WerGl tract,
hypefllfféhd B@So-anBiRy %ﬁ%ldlﬁ%lecFé%f&’loéf' tﬁé?&g@%l'}ggésst?lhgﬂ’gg& metabolic

fectlve anount a conblination o
synd m@hﬁslwf sle@pm @smro@msj (@g Inypetsorasiap Bem‘ﬁblermee phdr

Y T A -,
agitatien bhod de!fpressam) nggaﬂtlbarc?a\jlclt allécﬂ'dgﬁs- (sodH (?Cbtt@t{dhﬁﬂ’eﬂmt

n rin
nypereERE IR (APhRE A he st S5 8PRae FARY agd Socmiveras)
nonal@@num faﬁfy Ivet afgeiaRat (NAFLTD), Ak bﬁ@§fea@@§s098meaﬁolf&f

rmuj a and at | east one H1 receptor antagoni st.

Stea’@m%atmﬁ\xbmi-éh Cfrm%rhqnaémej@barazqmapmeu o ather CNS
o GOAE LSERTRE) PAfrefle MRS BT lioll ifesgrsucn

nbi nat 1 on
treatra@nﬂ amstfectireeamphet otehipashdne sefiplouind dfrfeanulegl.

20 Pa S ol BEh 3 a0S Tmar. Al aiiek Vetpiasy use is aiso

contehq:paﬁeldc st eat 03| s NASH, ci rrh05| s or hepat acel | ul ar
ination with a harrraceut| cally

a & n'ggfaé %OAPP%'?C’S ®hthds iw\?@ﬁ@n@ﬁev@ﬁﬂﬂé@r beavngj@@n@estlon
metaﬂ@kﬁ%‘iﬁd%mbr §@éélﬂﬂaﬁ@%§gﬁmon'@f@ﬁ%é&d efyndrone or

gnltl on deficit disorders conprising adm nistering
bhig 'B‘é@ﬂt@m furthenpeevides efpfwmaceuuaalrmrnpasntlem fcentprasmg an

Ealdrodr Af east one co
effoctiE Ay off GO PR 5 e Bt i Sombioing R8T on at teast
one Hy rre@&ptngaoﬂagsntsym petrdtidtion W&h@@’iﬁmmidall@acceptable carrier.
FLD, hepatjc steatosis,

o isiorionghARRE piddey hnaiosketaiering ety alerdy-induced
almayﬂﬁéﬁpblnséﬁgalﬁjlépﬂ@ ioH corApALhg ddmmlﬁeﬁﬁgﬁgﬁcﬁé{fe'n? need of

conpositio O a separate™Hl receptor antagonis
such treptgeg aﬂr@‘mro/e(?anouah@‘o% cembinatipreokatghet one compound of

formula | and at least one H4 receptor antagonist.
This invention further provides a pharmaceutical composition comprising an
effective amount of a combination of at least ohe compound of formula | and at least

one other compound useful in treating obesity, metabolic syndrome, cognition deficit



package are al so contenplated, as are kits conpri sing

a conpound of fornmula | in a pharnaceuti cal

weewposiori on, and at | east one separate conpouPdI/usS®hHeH23800
in treating obesity, netabolic syndrone, cognition
deficit disorders, NAFLD, hepgri c steatosis, NASH,
cirrhosis or hepatacellular carcinoma in a

pharmaceuti cal conposition in a 15 single package.
disqneers, INAT IR STmatTl SIBBGISTNASHM\Mbm &r leépatnedlular carcinoma in

bl th t t f
corffipafiint Wi Barbialfu B asieptat Fuier abi v R10. aryi
or W@Mﬁﬂo@aﬁl’mer pYBvigeB et of trégtldgsotggé?typhfé?%ollc

% R10-heteroaryl wherein heteroaryl Is a
syn Wé?@@”'?'?ﬂ@ef'% S@Q@Pns)ﬁqmmqm pdyinisRringite a patient in need

5 of s@éf?ﬂ%égﬁb?tr %nmeﬁfaetr \ﬁzar?]%ﬁ{ {)f é’%ﬂ@ﬁﬁ%‘?’gﬁﬁ%q%%tyor&pompound of

sel ect

fommlaéﬁngrﬁﬂms’[emegntbapsorﬂmoum usefll idreatilg oB&6ity, Zﬁetaﬁoluc
t he

oyndB512 ot A o SOUBEUTER S AL A AR L0 i o

hep@baeémnlabbarcmorﬁ@ is preferably CH or CF, nore.
pr ferab is preferably N. 30 Variables n and

He Cgﬂgi%/r@rgggﬂyogmyng of\igrygtaﬂ/locallglmmaceutlcal composition, and
f bl
10 a seBQFété’?ﬁg%@gﬁ r e d‘ﬁst\{ﬁ 1d ﬁlh)ér‘ﬁ?ac% é@ﬂ@%}%ﬁ Vle %%ln e

each nore pre er

packager @neaajscy conxem))latedz assarprkai&momhxbr}snﬁ‘ga@)m;bdnm&ﬂeformula lina

phar@%@@ é@ﬁ?o&ﬁo%@_@ EY @asﬁ?)n%fegg ate mnd useful in treating

obesdityt metabd)ledsyndramy adaemition esfciodisoRiers, NRELE), HeBé’ﬁ)c kRatosis,
rably Hang 3 is halo. More preferably,
NASE—{1 rg?o§|§]é)rfl]ﬂq ar ca@:@oma lp@.@ gtmacqyi@atpamﬁosmon ina
15 smgle(pféi‘cﬁ’(héem( F) - CHZ CH(F)-CH2-, -(CH2)2-0- or H HR2
erably R16- het er oar yl or ' R16- het er ocycl oal kyl

is pre
nor e preferabl a 5 or 6 nenbered R16-heteroaryl or a
DETAILED HESCR  ORTHH N EEDNTYONoal kyl . Mre 10

pr e?ér?%% gzgﬁlﬁ@f)ﬂg %&@ Y%{Iﬁllgﬁgiﬂ h}%ﬂéwgﬁre 8¥ t[ormu?g ‘ are as follows:
RR lazm'efe]‘ablle mﬂmla?othmbr@mw RWieré brererdnly,-RVIBER"_phenyl or

rimdyl R16- pyr adaZi n
20 RHalo e B R Sy bR nggp%m@zb« Fpyris. R s
prefe?alﬁlybISQ' ért@@&gsﬂtaéﬁt@qmsaéhde R?s?é]é@l@dfﬁ aIR {alg, -CFs, -
NHCHS. -t et rahydropyr ’

CHFEF&'Bd a%'t.@#h%prefmr@d. Q;nypéff@TBbllr}Dlllinr 2 substltuents
15 i ndependently selected fromH and -CH3. Especially

preferred are 2-am no pyridyl, 2- ,
N o,
= —
RIO

25

where E 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 CH or CF, more preferably CF. M® is
preferably N. 4
30 Variables n and p are preferably each 2.
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am no oxazolyl, 2-am no thiazolyl, 1-methyl-azetidinyl

and tetrahydropyranyl wWth 2- amno pyridyl being
worev/opwed erred. R3 is preferably H R22-aryl, Pm‘msmnﬂomsoo

R22 is H, or -C(O NH2, nost p%eferably H. XIS

preferably -NR4-, -NRACH2- OCH2-, -NR 4C(O _,

-C(ONR 4 ' -S- or 20 802- nore preferably -0-,

-NR4- or -S-. R4 is preferably H, al kyl or -C(O)R12

nor\/@”aﬁi%%aaﬁlq/ane preferaklyl eadkiindepepderitr @loiryi, aideg ipreferably 0.

or rably al kyl or phenyl. R5 and R6

ar gailg g{)ﬁ%@ﬁ ykﬁreferabl y selected fromH, alkyl,

OHZds p‘reiemahﬂy CiFCehkylond, @@Hna%? R*agpag dIhAERe)-, -CH(R?)-
15, 24, 26N’ 30,

R%%@%QO (%'%% 367 Gfor g@'e@@ infegripten by ‘epayrloaiyiene group,

29 . B3 2
wheg%g R Zg%pr%g%bl%gsandzgs lgg%rslao 069%3%:?%@'882%%%83%?#9 following:

-CHz3 6(CHatkr -GGt c 6o eath(FoH, -EhisCH (R)eBHb-0R(GHIR,-O- or
Hsel ected fromexanples 15, 26N, 33, 34, 35, 36, 80,

C§31 219, 237, 257, 265, 274 298, 299, 300 and 301. As
reln the followi ng terns have the foll ow ng

"heanl ngs, unl ess 30 indicated otherwise: the left

; 'orﬁfljsgé e?#t]apg)r &Fré l'oor Iﬁé’t&ﬁéé gquazkd)g,tf r(’)ngltre:e1 %relfg;ably a5or6
memherad th -hetetoaa! $)r|aS4 B bﬁ@hﬁénﬂi@@ecﬂ Rés-hbgi“rbc%lgélkgf More

¢ nul a WO é@@?/o 1975 PCT/ US2006/ 023800 ased
prf; %rfx%% ?‘épst A BarP¥ihe Rs-pyiimigynit a-pyradazinylwhen X
R*e. gdj-l%p?} rgrla:)ﬂ:? Egé@j

tbﬁrah ? - q Si demc})N (F?ﬁl%%/aazrg?yé'aﬁg 3‘31[5;2& 3}r|| let;%orRz is R
pyrldyN(ﬁ'a rlyrmyqiﬂeRu sPwiadaetwl R 'G-axeeolybbt H%%ﬂdamly nﬁ? isngreferably 1

or2 %M'f$é"ﬁsﬁ$dé¢%*ﬁ*%n*'¥§%¥?03%é fhm Syt Matlapiisy yiven

is R’ r«é@iram@wayranymrg% -amedidimérR Fed mefé@@lﬂlth@i Zf‘subl@@tuents
Si, x_.car al kyl ene

.
inderig il Rels Q% PO Lhptt FC R hensr Y e iedteupleys-amino pyridyl, 2
amlnohﬁdalZolyﬁ Z}amnﬁ.’o ﬂﬂéﬁﬁlfl 1(m@ff|%1|-)az@fld|’ﬂ§/P§b(di ?é’t%l;ydropyrlawl with 2-

or "hal oal koxy represent

0—% : hal oa
amingpyxidy C{;&?”EW&@%@"QEGF -ined above 10 wherein one or
s WQFe‘P&ﬂ? %@é%ﬁe@g@z_ sl?-Y %ﬁg@@ﬂ'ﬂlﬁ%/ ost preferably H.
|>%t§| m&f&tgbb’hé\llar-lyFNBo@PmHOef %Mbﬁl-klﬂ T (OppreE@NR-a-S- or
S P e T A

I Ng
preferaay H onalkpr dREtis préﬁer@lf( @ligy or airyll miove @r@ﬁé@é‘M}/ a‘ﬂ{yl or phenyl.

naght hylesri n vallable 15 substitu
CEP RS B ierehuSely pesteratly sgiasion Bormi. Eberader fuoro.
aPr@t@ﬂ@dQﬁcﬁn mdSanin ‘%b@é Y,
epresents a'ﬁé%r yl rogg ﬁe{g%m%ov\é érgoexaawaes 11,15,
24, ZQIN 0431 3 Hp 35, 36 80, 81, 88 195 202, 219, 220, 225, 227, 230, 237,
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 have the following meanings, unless
indicated otherwise:
the left side of all divalent radicals is attached to the left portion of formula |

and the right side of all divalent radicals is attached the the right side of the formula
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as defined above, wherein said al kyl group is the

poi nt of attachnent; cycl oal kyl represents a
wooewyaenati ¢ nono- or nulticyclic ring systenP@DUS2006/023800

conprising about 3 to about 10 carbon atonmns,

preferably about 5 to about 1O carbon atons.

Preferred cycl oal kyl rings contain about 3 to about 7

rin imting exanples of suitable

at ons.
baS%ngpa/Vh%feéggvaaakga 5 19 fmitie /0] wheopyis, CHp_-O ~(CH2)s-C(O)-
N(R&Y. CRbPﬁQ&déhed t%ytﬁla%‘ﬁ’é}"‘ucﬂ Oﬁh(ieo hﬁf}e}a\%d;@ I% ahii s right or

t1 ng exanpl es of

"N(R:w m lsyattached| todhe ]efd kand rlnglalorfg)whﬁ ity R® sadataehy |
resents fluoro,

and re
o ST Bkl fincs o SXEI, b B aartons pbamialiel apeialkory)
Enip st t
R YA h%étdcle?ﬁggtcﬁ?n@ PoRichreRiiTs 3R EEhEing FOM offe (ogix carbon
atom§;r uct ure and havi ng a sufficient nunber of

del galdier é%%tﬁ%t&'g‘f’]%ﬂa %’tr%{; v d&@%@%é‘l@ | 60pig. e.g., ethylene

chara ter,

(Cpr)efreTrabW?nec(ﬁChigﬁll-h@HgF)om 2 to 14 carbon atons. The

do, npt ,contain ad t oxygen and/ or sul fur
at ok P AT Brsat G orkor shelea sesieined sbove
wheneaobhe@mhwe,h dFOYEA Atoths apX &@@ﬁy
¥: tet* az%l I, t?naazgé@édéd bg en %toms eg -CFs,
CF3‘§'T'5L@§Z’ F|@ (FeoPyCFa@yir azol yI, pyranyl, pyrimi di nyI

yré‘ﬁ/‘l (]Mbludm'% h‘éz&rppe@rggngw '()ﬂ%llkyl() %gre‘sgﬁts’ %?ndnocychc or
multmyq]gcrqafépcycll@@rdep CcomRiniag Traxd 5351 ?@'WUS@BMS@&BH@M at

least o]n% %{)b@%ﬁad;%ﬁ}% bersa(ggtﬁ %O?I?W?g'g laépht&;ﬁf lth aIP/avallabIe

substnlnﬂtblb}oalrhlomﬁtdmsblf they eatbakllic d@Ht@n@@d BOPo_EBIe points
f gttd %natorrs can be substitu das fined
ota ﬁ‘é cl oal kyl represents a saturated carbocylic

i L T Sy

preferably from
as dﬂflunﬁg a@vei whereingRadd alisy! graup is the peird oaitaumshmlnect ed

r ep cle enl%ys', F %Pf’easfég a 88§0%Q§'|3“02{|F$§r9%1 c})(’\rhyr%h IC&%I@ g&qsystem
comprising arad, 3 tor ab@@@ﬂxbmmtbmw pedfarstig bb@? t& about 10 carbon
consj sting

atomg‘g%?%ryﬁggneﬂﬁ%’ﬁ@ﬁy‘ ﬁﬁéﬁeﬁ% E)Olé'xgr ouE@“‘i hEngEomst Nfaﬂélmltmg
examplis ofi Stitagte tnz)nzmy@ﬁc @cl@alkﬂts P@&M@é F/é’lbﬁ&?’dyl &clcgfenﬁfl

etrah r ot hi eny

cyclo@emrq qhﬁqwhand t@.e like. g\lqm lyaﬁqng.engamplgs ocﬁrswtable multicyclic
ovcod ML 1 decafhPHRUESHY, ddr AWl

pent anet h
debaiqgﬁf‘oé@dowepments fluoet, lmhlceoebmmd&nd&@@@l di nyl,

L nEASHE) POSELERML ke AU RN 4 4 Do PR bicted from

0, S dr,9, @luem@mtmhnm@tﬂumhg d badeRy eIl i structure and having a
dr opy. as used herein, "uppe

15 Al
sufﬂmgp{ QR eﬂgg ﬁyahﬁhgl @lﬁ%ﬁppgé@ Pradge ﬁgpmayc character with the
aromattH&Btadychc grc]ﬁv.pfs @%?}e b Qﬂéaﬁb'”'@ﬂgﬁi?gégﬁi Iag'gpp)atoms The

structures
rings ¢g neteontaimadiacent osygmaamd/bo sdiéscatoles. aExampiBmhcmHe but are
resent 1 nv

not Imﬁ%@lﬁgg’[h%zo Ihﬁggg%!)&l' %p(agoly ?urapzanyl nazolylepetrazolyl thiazolyl,

trve
thienyl, furanyl (furyl), pyrrolyl, pyrazolyl, pyranyl, pyrimidinyl, pyrazinyl, pyridazinyl,

pyridyl (e.g., 2-, 3-, or 4-pyridyl), pyridyl N-oxide (e.g., 2-, 3-, or 4-pyridyl N-oxide),
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t he above-not ed di seases and thus producing the
desired therapeutic, aneliorative, 20 inhibitory or
woe@veooai i ve effect. A line drawn into a ri ngPOBEEAR06/023800
that the indicated bond may bﬁsattached to any of the
substitut abl e ring carbon af The term
"substituted" neans that one or nore hydrogens on the

nated atomis replaced with a selection fromthe
t”aa'rﬁfshq I%&f'étﬂwb gy (@ﬁﬁﬁ@l@hﬂ"&'ylhmyrldlmwwlrq&slsgthethyl quinolinyl,

nap I T BualkIE SEksHils heftolian] biibosn Fommah oe

subslitsteabdsedefimghund. Conbi nati ons of substituents
rm ssible only if such

and/ o riable
conBf i%(PF}S‘HQab‘&EHﬂW e?‘%“%@a‘-lﬁ taradesrpatiineylic rimg costaiming from 3 to
15 c@ﬂimpéfdﬂns %refe?h@f?'f?orﬁwﬂgusléér%on' ol Whiéh ?é’r@%gﬂa& fing is

hat is sufficientl t to survive 150
'”terﬂﬁéﬁdlbYd%Q? §éiétﬁer0paipm8yseledﬁdefmmaat-; B, B0, uBE, AnMR*Y-

f f
ol BB IE S ST LA e
Clnt i st Stion ity st (A0S byl o
of H?ﬁg Qﬁﬁp l%ﬁﬁge%g)e gxamples W@B’rﬁ@ buareinss limjted to 2- or 3-
tetraﬁy@r‘@)ﬁ“urfa%?ntZ io¥ Cﬁ&é@&ﬁ&ﬁﬁoﬂ@e rxﬁéllz 3l or2- (Rtp&ldlﬁ}jlnbt 6PIBYrrolidinyl,

atomin a chain does
2- orcHRIRSRHY! I@T&m—i ﬂgﬂxﬁﬁw §k3 ﬂloetdlamyl |‘S3u5-1lrlmlbeyl pentamethylene

Ao Py, At e,
azacyelohhptantyy;si, dalithizrad el ,8/5-siixd ngio rsrphdlirg  tBforhGiphlinyl, 1,4-
thiogfi BhH 2o RS, (B SRE y eleioydramraeyt,

" iKlspuas ﬁS@d hieesinl “Upper iaiwagouati s, ﬁié%n@%éfu'pggr Fé%r Hatory

ound refers to theé hysi cal state

f
syste@g-r- auﬁ‘@ngf’?%rthﬂlﬁtn@nél@ﬁé@‘ﬁ@tﬁc? $toatargsur i fi cati on
pf"Eﬁ@éﬁvé’ér‘r&rﬁ'V QFQﬁé%e@ﬁéglf [ ?ﬁgct%r Iuﬁ{ l%'\frbearg 1o S %Bscribe an

to the skilled artisan, ent
amowﬁ@f@@mqmorea l@gbnmcmtutmdf theaﬂryesemahvémdﬂ‘meﬁelﬁﬁ/e in lnhlbmng

e of5FC R RSEELD s HEL SN 0 bl ke agrlratve

lnhlbmh/lorarse‘bmtatmabﬁ&cw th unsatisfied valences in the

Xt chene exa es and Tabl es herein is assuned
Z* 'H!ﬁ/ar%%' Q& g nﬁﬁﬁ@ﬁh%bﬂ%@ﬂl%@%p@n@g@w ke @iteshed to any
ofthdﬁjlﬁs’mut&bk HRG cebsH&®ms Wien a functional group in a
npound is termed "protected”, this neans that the
gFBGﬁeT@ ‘prbsiibied’ sacans that onprarohatehyindeens e thbdiesignated

atom |§Pébtlé6ébswﬂh d E@Ieeﬁ&]i %H?fh fntd‘iacated group, provided that the
designated 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 stable 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
formulation into an efficacious therapeutic agent.

The term “optionally substituted” means optional substitution with the specified

groups, radicals or moieties.
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when the conpound is subjected to a reaction. Suitable

protecting groups will be recognized by those with
woe@irnendys skill in the art as well as by ref eretiES1006/023800

standard 20 textbooks such for example, T. W

G eene et al, Protective Gou is in organic Synthesis

(1991) Wl ey, New York When any variable (e.qg.
R2, etc.) occurs nore than one tine

het er ocycl e,
Mﬁﬂ @tﬁw {orin ' RT-* GPPRArsFrmeaas thatithe Riefuibstitient iwattached to
each occurrence is indepgndent of its definition at
every other occurren; | 5 used herein, the term

e i nt enconpass a product
a mtr%rp“ Si ng ?ﬁé‘%‘@‘pé‘ér ied ingredients in the specified

anBlais] dass wet Inc&ﬁjeatfmnp@mﬂe?knom'b?ﬁhé %ﬁHleSartlsan to be
directly or indirectly, from conbinafion of
unstablgci fied ingredients in the specified am)unts

Prpgis 4 Wlf%@" V“?ﬁ ggrn‘?éd M RO ﬁ%?ec%n& E%rified form” for a

i nvention are cont enpl at ed er éi
commw@geje@qtodhemmdmgstate obsandmnbedpmmndr aftét einbiis@atbd from a

syntqezpcg{grg%:éés Qr Eg@rg %g@ %ﬁ ﬁl\ggg)mage gé/ofﬁﬁﬁbée rTEe(term "EDU rified",
"in puliifiecefoemsido“m iCalatédBAd Imrlﬁg%g%r}ﬁggﬂfg%cdrﬂﬁ&?ﬂd AR & the

phys&é‘r?'@@%868?@meouniﬂﬂ@h*a@ﬁﬁ@aﬁ@memfmm Soririicagian gmacess or
procé@@%@&rﬁé@%relhhtﬁf vt/&f Rﬂ ﬁ?'fh&skllg@q‘gﬁls%g ﬁP%‘ﬁHféﬁ; purity to

a dr precur sor) Is tra ormed’In viv
be C*}W@P“@”@E'@rﬁi@%’fﬁadafd aF@IWQaIéeth)lqaes deptritvathbenein oalneyl known

toth%ﬁﬁﬁ@&%%%rﬁalt hydrate or solvate of the conpound.
transtormati on may occur by various mechani sns

(ét ghauldplsrebabotdctthat any cheore ab welioeehsesdatoftfthamsatisfied

R by e
sufficiérgueimberst HdrShen bﬁ)m(sﬂ@sgféﬁi%he JaidNeus! Delivery

Swterrs " Vol. 14 of the A Synposi um Series, and
he grfdyetianaligsounin @pmnqwdrlageweed g‘jprot@ded Edisrdeans that

the gx%upR@‘Fﬁ‘%ocﬁ‘ﬁ@d f&ﬁg&g&%&f@cﬁhﬁéﬁﬁl ﬁaéqgéé ﬁﬁ£r8}ected site

Per ganon Press or exanp
whenitge rmn"g)qumihsasqbﬁmtmue atreadidry. Suitzdpe @b&tecﬁlﬁ@ groups will be

r ecogWﬂeLdaﬁx | Se Wi l?\;g Cﬁ'ﬂ%@ﬁ :stchqglln tggp(ﬁ[ggg é(\? (H;ﬁ%b efepee to standard

textbmumeasaﬁoeekahpfepm‘rw Byed W ef BPIFBRITEVE BYoup89n organic
the acid group wWth a group such as;

Sy”thf%fs @%@%i&mgﬁe@s AKkyl , (C2- CﬁZ) al kanoy! -
o i ool NI SHBI R 1495116 e imo

carbon at ons, g
in any gqnstitians oran E@rmula titsrasfinitian &oepch adoanghoa ysriretemendent of

ts defiof Bt LA el oSolPERE) “having from 4 to 7 carbon

aAs lmsed henmhh;ﬂe fbr(rﬁldeﬂmdzsﬂi’dw ny ireskyed ky bnb@fﬁp@n@sfar Pf8duct
car al koxycar bonyl ) am nonet h

compﬂ%{og ﬁ@e §P%ﬂ? gdthgrgdte@{}t%gjhtl‘@t $hecified prpounts, as well as any product
which (réi;tlﬂ@(&ﬂﬁ?rébﬂ)@ BVtr)oW@cﬂ?) RV orhBiNaREn [drat $pbaifidd iSGeahts in the

atoms, 3-pht
specified amounts

Prodrugs and solvates of the compounds of the invention are also

contemplated herein. A discussion of prodrugs is provided in T. Higuchi and V. Stella,
Pro-drugs as Novel Delivery Systems (1987) ﬁ_ of the A.C.S. Symposium Series, and

- in Bioreversible Carriers in Drug Design, (1987) Edward B. Roche, ed., American



10

15

20

25

30

20 crotonol actonyl, gamma- butyrol acton-4-yl,
di -N, N-(Cl1l-C2) al kyl am no(C2- C3) al kyl (such as

wQ Seodioemrhyl am noet hyl ), car banoyl - (Cl1- C2) al kyPCT/NS20€023800
(C1- C2) al kyl car banmoyl - ( C1- CC%%al kyl and pi peridi no-, :
pyrrolidino- or norpholino(C2<C3)al kyl, and the |ike.
Simlarly, if a conpound of fornula |I contains an

al cohq) nctional group, a prodrug can be forned by
Phart"?\%c‘afugﬁalng‘éﬁ%ﬂ?t'% ang Pargameydireas ohheternhipratingfioheans a

5\ f le, .
com PO B 5 AR e s SH R vy componnd o
Formgtlayl) ,orPle p?myd;cﬁﬁigaﬁa%bdlem% ?g(:ﬂlba@é Y kolvate of the
- X X ) . -
comipQie 105 TR BAY g Dk gBewechanisms (e.g., by metaboli
or cherlic&ipraickesey) sudr Qﬁ‘fﬁpéﬁfpg@éﬁnﬁﬁ%@?ﬂxdr%ﬁsgﬁ ézlﬁz CA

._a-am noacyl, or a-am noacyl
discugsian elble\wseypiovedrigs isrmteyidaddit T yHigelchicared W r Stella ie°ro-drugs

as Ndé‘)\(?écl);tg%l(\)gxy gg?gn%}f')ggl‘g?f%dﬂ@gzgg%( \Sﬁr&lg%)%@ﬁ% %’erieg,o and in

Biorevessiblei Garriersin Dhey Designabd OEdwaiy @, Radhe, BisaHeapf t he
and the like. If a

' f f bohydr at e),
Phar@%?s@ﬁﬁ@a%srsq%iﬁmwﬁl %]aq ﬁg{ﬁ?g? ijg?g% #$7ani ne functional
Fou od i
OF el B3P T B S Bti s,
hydraj@@%pgg%gq?f Bercemponed QQBEM)S a-CE(Bngsdigpaf:?dJﬁJnaﬁsnalfgmup, a
prodr&%??@' @r\gm&;%%Qg%gﬂrfgrfggﬁ%hgggé’ﬁgghﬁrg of 15 h)tl)gr%len atom of
the agidigrop)wittks loroyrCsu@y ps clipe !eaahwdla,, (Oqeﬁté%dlkyl,?('cﬁifz)alkanoyl-
ral _a-amnoacyl or natura
oxym%ﬂ{a@hpﬂ—gé{léérﬁ?ﬁg%f;}%y%@)ylwg}% glr\é 8 cappn gtopps, 1-methyl-1-

Ikari@ilexgi)ethidyHavirig frones ' bidy
(alkar{d@Silex38)ethiyHaviig frenzs ko 10ga@lg&%ﬁrl\‘\e,elélﬁbfgyéc:%gd))(l?loxymethyl

havi é?l-cg@%kzl and Y3 is y )
aving Tiegy cathanripme. dapioxyragionyimey)ethyr haningufmn( dito 7
carbo?%t@i%sy i1?%ﬁgﬂgj_1ﬁ§élkgr yglér_ ﬁhyﬁxp’@h%ﬁ\%{@ :frg)rr#_lggé &L Yk atoms,

N—(al@y%g?inyagnm?eeﬂm hadingIfram 3plpr® chitsimatbmd, 1-@nd t he
obhiori 8 B0 2535 SRRSTHEHET by, <

crotonﬁ!ﬁ@ouylegamTha-ﬁ)up]rpm'cmiAqﬁ,S@iCNNJ(QELOS?BJWIMm?’(S)T ?(%]J)Slkyl (such

as A B s AU G oot N el {reCapikubgsbamoyl-(C1-
C2)aliyi bhdlgpeddiabl, eyablidmel at h%}phﬁﬁﬁog%ﬁg(?@gﬁﬁyﬁ%etﬂgqikgr

re solvent nolecules are iIncorp
gwllaéilb” If & ¢ereRownd phiorgiyad gpntaies eoldleohol Sonatinne! group, a
t Lon- i sol at abl
PO e oA g o e P b o R ERE B A0t Ao Bing aleehol aroup

with ajgheui geclk alsafor exeemle ntdHagal lmmlo@mbth?le 1 L(it(@'?—Cle)alkalnoyloxy)—
ven nol ecul e

ethy, { NGRS i) oo akadasbandarymetiy. N-(C
Ce)alkukjoziibern damlissmitHyni émcb%fyﬁggﬁcu@glkfhﬁgg o AN EXS, )alkanyl,

Reference to a conpound o einits
arylacy| gk seattoacy!] ori-adunoaeylar-aniroacy sehere &gt eefminoacyl group

. i se i ndi d. Th "sal
s inde RSP REIE ol S G e S L oty S0) (O -
P(O)(O(+@aaikgl)abBCoyIqaM fadicdldesyfitghrirh tRe r%@o@éiséffan hydroxyl

S {h]ts formed with 1 norgani c and/ or~organic Ses.
group gﬁ et heJRIackk foam &b @piaahydrate), and the like.

If 2 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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of Forrmula | contains both a basic noiety, such as,

but not limted to a pyridine or 1imdazole, and an
wa@edodioe1ondi et y, such as, but not limted to a PCT/US2006/023800

car boxylic acid, zvmtterlons ("inner salts") may be

formed and are included vvlthlﬁ)"the term' salt(s)" as

used herein. Pharmaceutically acceptable (i.

non-t oxi c, physi ol g Hgl cally acceptable) 25 sal ts are

grou Gl as.dor exampley R oearpnya Rl e- @fboaylsblRJRémdrboSﬂlwlsere R”

ona gl ahEcsoyRBaRhuy 1 CLag ol RS of BEty 0 -

exanpl e
carbanpluata nétuuali (dammbawk or dttalbE-afiinSAdY ValOH TPNOY. wherein

di um su as one in, which the salt
sp’qe@?ﬁp i’eﬂﬁylan—@@\édys Whegeinny T isI(Cowia abiyyl and Y° is (Cy-
Cs)alm%'rlbd)%@(@{l% t X E‘{EOXZ at4gaslm%§fghc9ﬁo-?\fi—l—to?df-lqﬁ{l-%g(f-

et at es, ascor
Ce)alckdlﬂz'@'ﬁ@@lhyﬂ omﬁ(é(s)Y thbeme‘éis, Hhomaeteg! atdiyy igthRmo-N— or di-

N,N- ﬁ;{ rﬁ%‘ﬁlﬁflaﬁﬁi@ﬁ?ﬁéﬁ% N grgqr;/g%p %-@?Egn%tt?lsé like.
| dSohtae” misdresd @hy&ﬁﬁlé@@@%ﬂi’oﬁ%f% €§ Pound of this invention with
ht hal quo tes, nitrates, oxala
one %’g@b‘?ﬁ?@ m%ﬁ?@ﬁﬁt Ehis physical assadiation inypivesagrying degrees of
ioniced’ @dvesent ISo A tlﬁéludfr@ W@ ah® ndf@ew?gﬁgg\%%%mes the

PCT/ US2006/ 02380 14 t7ol-‘uen suI

solvaig wilbBg|capablg ohiselativn, farlexamimdivihamahé vy nearedsd IVt Gholecules
Jon of

are FpAERBAh e FOREAI565S oF 14 EREFARY S8RE SR Sloctipasces
both pnmmnaqmasecamd tsmlq&abfa:@al%t@stﬁﬁwﬁlﬁﬁ% grnpﬂé@apéﬁtable
napoo

BT TN NIRRT, o

wher¢inGA@)sokraritahole¥lletis gt S. Berge et al, Journal of
Pﬁ_ﬁémaceutl cal Sciences (1977) 66(1) 1- 19 P. Goul d,
rGOAPPeHBdS of Fermpladroaicionm salts(wbigh)ara 2l MitRlthe scope of

this lmbﬁ?ﬁef%g%le goyggﬁb%é %@ ?)bnh(gahl' ﬁ(%r%?r% ﬁ@cgrg{cgg)é to include
referemy@,(to(sabtsdh&r@fu gniegsiathertwise imticatédsMhageon, "s@t(@)"dgg employed

e U B Lok T S o e S ve s

hert €l n

basicisaits lﬁokenaﬂrwm inergeic &nd.&ir‘@bém&ﬂiﬁessﬁl &&FlﬁHﬁ hwﬁén @& compound
um and potassiumsalts, i ne’ eart

of FO%% C@QFE@@SQ&)&'& agasiamaieiy sweh aﬁagutemturmmd tsa pyrldlne or
imidasalk! §nd“ah%@&%ﬂbfet€as?ﬁ:ﬁ ad ‘Hut% Wlt%d t8ragé‘£lr’b§?§gﬁ%§$a)

such as cl ohex anlneé am nes
zwittegipps, (‘Aprerosalts” Hayuenh farmear @mah are;ncldxdesd withanithet tBem "salt(s)" as

b e s TR W —

salts eh“al preﬁ}rre(ds ajthdﬂ@hh}ther shlbyhre ared nfivl S‘él’tb@f'ﬂﬁ’@%ompounds of the
i des di al kyl sulfates (e

Formlﬁ? E‘gﬂ%ﬁe ?gqrg@ﬂ |’r%r eXAARIS M Sgacglagfaag@@pounérﬁj Femanuta | with an
amouhiedfi 4186 of Bage, Q@@W bs drﬁé&?l}ﬂ/ilef\f‘ﬁnfd&ﬂ"lw? Frmo%hds fyas one in

br om des and 1 odi des) de’s
which $e) salh ereeipifatesrarin @ens:)qum ieldéra: foldwed mhymumzanon

d
i L A ML TN N———
benzeoeswlfumatas' elmsukﬁ:mtean Hoaaltés Asitdreasd, BiBagess @bhﬁ)l@r&tes

der ed ui v to the free forns of
campl'l:og§lﬁ1 S Hgn &igoqrg@n%@ﬁ Id‘@ggié;gbromldes hydrouodldes

lactates, maleates, methanesulfonates, naphthalenesulfonates, nitrates, oxalates,
phosphates, propionates, salicylates, succinates, sulfates, tartarates, thiocyanates,
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of the invention. Pharmaceutically acceptable esters
of the present conpounds include the follow ng
w@e@maper97§ 1) carboxylic acid esters obtai ned bRCT/US2006/023800

esterification of the hydrox 25 groups, in which the

non- car bonyl noiety of the cHrboxylic acid portion of

the ester grouping is selected fromstraight or

branched chain al kyl (for exanple, acetyl, n- propyl,
toluetesulfgrigtes(alsobuionn) as wisklatesy) and tid Hike. eﬂxwmd)mauy, acids which

are 9&P9r%§§/yfaﬂ?wf{e')€f’&u”@b%r&" > oRERERD r?lét?ahﬁrmacw%alwéeful salts
from géaia%warmé&e@wbl é&?ﬁb@uﬂ?dd éfreSdJQ&Séstth ﬁ&r éeea‘fﬁblgow P. Stahl et al,

exanpl e, hal ogen, , or Cl4al
CamilgiGropds)dyar cfajﬁ@&%h@rmemeyt/cawaﬂafrapwes Selection and Use.

Zooé:rzl'f’dn@ﬂaw éé)z teI-IJ éoé%rﬁféaé}p%{o&m f ﬁlﬁr%c%%c%lﬁ&e))ces(w??
__6_(_1_)L1 19pPe @A, Intehhatiphaish bp PALET&6& 9ics (3DE6) 33 2081Pt7; Anderson

r triphosphate esters. The phosphate esters WO’
et al, 276'@7’79’@%’@?597‘ Alagicisabebeousinod 99 ﬁg%ca%}nlgé:’rﬁgm New York; and in

The G&lrfife BHER Ibdcad E%rt@:(mlnﬁ?trﬁloq -V@Qsl%hgﬁgﬁog) €' on their website).

reacCtive d rivativethereo
Thesé¢ (d(scrkms)lereylargllmpowate@ere)m bwebrenwﬂmdto of the

i { t I 1. t
RIS Ple AEH o ASI eBEAR 5 o
sodluh’nCMiiumTmeL pbtaesionesaltg latkalive et @e®dl sdlts sdich as calcium and
utical Sci., 93(3), 601- 611p$2004 descri be
magn@ﬁwm ﬁ@ﬁaaﬁ{%ﬁ whh grgame §§P%éfpé§xéfﬂ heorganicramiggs) such as
dlcycibhéﬁflﬁﬂ'ﬁﬁé§ tLsut FMlne@CQFléts%lté% %)1 nﬁ‘)sa lfjé %Ubﬁ\@g%{rgmme

reparations of solvates, hem so
lysinergr éheebkea sigeitrages- @QréamMQmu@sd”nby bE quartemzed with agents

s B3R g bpighTS EBAE ol c B Aeb Srces an

iodided),3diald/ 6astss.(c . dimpettsd, distbgt, laingi dibuiy! sdlfétéspkﬁfgscham

halides et Gyt RS/ LT 716! SBlTbies. bEGRRR NSk odises), asakyl halides
(e.g. wenztyuaﬁa ;iﬁeefeﬂﬁyu)or@fhuoﬁedy SMEbtHehan anbi ent

enperature, and cooling the solution at a rate
Sbf Prhawd bals an%b@ﬁyﬁaﬁwrwmt@nd_ad éo bramargeicauticallyy
ccoor B8RRI TRAATE sodBELr e el B30 BMUTS Y STose' g are
consnwledeﬂquv(ajent/\m the)freenfarims afrthetcanespsndingotorapeur(dy for purposes
hydrate). 15 Conpounds of Formula I, and salts,
Oftheé%\?‘?}ﬁ esters and prod rugs thereof, nay exist in

chlearfmécantmmﬂy Ia@céptfalﬂﬂe( é@t@r@&ﬁm@ pres@ﬁt @@m@ﬁhﬁ@s fHclude the
tautomeric forns

followwgﬂrghﬁﬁaf@&%@@f"ﬁ aedd gaters gptaiped bw@sséeﬂﬂqaﬁoerﬁ thmhydroxy
groupé\I lh vﬁltu@ﬁ 206 %ﬁeéa?béﬁ?hnggwg#gh c?&% Wd QC|H z)%%r?'of the ester

optical isomers and
groupingrip sefenied ifigan gtraight onbsanadfedt ¢reis al kyj; (fos ekaBpés ,acetyl, n-

propyEEHET. AAGERIE ARBB Bl BRI U RN, Bl
examplhplsenmh) dnyltmyalkyll(ﬁdr ahagnple, pﬁymrﬁemyl)aéﬁ@(fér 8Rample,

r ou |tu i ncl udi ng enantiomeric forns
pheny{%ﬁ' q&v#&? & ?fnewapk?@%@m@rbﬁw@w@rﬁ@alkoxy or

amino$; QQ?@Uﬁénat%Oéég%r isGch YsRkyI2bF Qi%lllﬁﬂgﬁgﬁmyl o example,

di‘astereomeric forms, are conte
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
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within the scope of this invention, as are positional

i soners (such as, for exanple, 4 25 pyridyl and
w@2y0odyd ) . 1 ndi vi dual stereoi sonmers of the cPOPUNNE023800

of the invention nay, for e gnpl e, be substantially

free of other isoners, or rraii be adm xed, for

exanpl e, as racemates or with all other, or other

sel ected, stereoisonmers. The chiral centers of the
mayheckieriasieifiaddey, danexamplet B So@lcdhal onfeapiivatdesivative thereof,

f4 he t UPAG 1974 Recormendati ons. The use of
or bfﬁg ?—éﬂ@{@%ﬁ%{l gllyce fvate", "ester", 30 "prodrug" and
t henki d«anor@cmmb@nd@si of thesiavahtion ﬁRaQJ Asd @xishassét dptionally
sol vat e, ter and prodrug of enantioners,

onvgriedds; & Y%e Peraration of selvaiesris gepesallyiksemn. Thus, for

exarhﬁl%"‘g/tﬁ%esuré @Fgﬂgogﬁag%%ﬂ%é#%@sg%%@%(%gﬁg'i‘@q@ ) describe the

preplcdty]mobmecﬁcﬂmtes obthe hetlfungplofurcdmazblelrmrethylaadataterut well as
t d dr f t .

fromabaib. g A5 PreSRIDaS Pr solfaleth hemtisabel: budiatss ahddne fike are

desdnb@d HyeEeat vanvr@rmtjea Bt all BARD Wﬁ;@%:mcﬁ fg(_) i JMEB1D[R004);

an be conbined with an H, receptor ant agoni st
and & LeBINGIE b IR, Gommmirs. SAaGOH BR08 H BEicmmEmiting,

proclé\éé rhv%ﬂ/é'sl dlE&ﬂ?ﬂpﬁée é@%QQ?O%&d%&lnp HTRCEHLL GR! of the desired

Ition nvention can

solvebré (ad;mrm st wader ani mixtures Hiemredealt @ higher dgamasthient temperature,
subst ances, ar

and SR ST AL o PR S BT ERLB Br Sy R re ghen isolated by
standé\ﬁrméﬂfc&jskmnaﬂ%ﬁ@al !échh@u@%@u@ﬁsaspffoﬁ Ek&mpRVIER spBetrdstopy,

(?_lehesent ative Hi rece&ror ant agoni sts i ncl ude
showpihenpigsenraiof §1¢ splvenbiar ¥vaten)ia the srvatalgiase Sollate (or hydrate).

CZ(I%%EUHSS o?‘F'b'rMﬁfSatq Bfd sQﬂt%”EBI%B’u{ Bsits anblp rE ﬂ{q%ethereof

hl or pheni r am ne emast | né, cycli'zine, care
may esist Uhﬁmlrafaumeﬂ@f@nh(fﬂam(mple as an amide or imino ether) All such

RS 5 A e ST B PP LR

f eMbsﬁterawisom;ershyfdr examples gekatatiiclisometxoptiegl isémers and the
[ m zol ui t azi ne,

i) RoRRRN! FomBPLaRs B HBTRLTSR o/ Sopb HARIES. estrs and

prodiigsi dfaRk RempBuERI g eNas the'shRs a§’<b|0§testé ﬂooéi;t%I‘H‘éfTiHéep rodrugs),
tenel astine, trimeprazine and triprolidine.

such@sripesn d@l%m%@asﬂ c;u%v asunmeatdd cagoans en man@ls substntuents

mclué‘lggm o oc'%fg dr([g@gf/ﬂi gy rac n”ﬂtthg%sehgglo'f'g%%memc

e response
carbdnsyt mrtamerioffoirss) attcmiscgnerﬁsaarmi @lastearecrmeﬁeefofms are contemplated

witnieli§ERee D ERfiRR.% ok ProtpalEpaEEs Ysuah andoraxample, 4-

pyrldylﬁﬂﬁjOBQJ”yndpl) Agaividiialisteredffbraérs d)fttﬁe‘ﬁ&iﬁﬁfibunds of the invention
her ap eutl aII effectlve dose, or th recept or

may, éﬁrt %%HP tidlyifiee ohetherisgmerse ok mabéiae agatixrd, for
exanﬁ@fe% Rileha Cféé'o‘i‘ V\)‘tg\ %l?&ﬁr%%oér SR8 's?ter%%'lﬁﬁ&% The chiral
rom azatadi ne ronpheni ram ne, cetiri
Cent&fhbétfpﬂ]mﬁaemirmx@ntloamhdmvmme send%cbnﬁglhrawla as defined by the
IUPAC 1974 Recommendations. The use of the terms "salt", "solvate", “ester”,
"prodrug" and the like, is intended to equally apply to the salt, solvate, ester and
prodrug of enantiomers, sterecisomers, rotamers, tautomers, positional isomers,

racemates or prodrugs of the inventive compounds.
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| or at adi ne, di phenhydram ne, ebastine, fexofenadine,

| oratadi ne, or norastem zole. WMore preferably, said
woHlooane@goni st is sel ected from | oratadi ne, PCT/US2006/023800
descar boet hoxyl or at adi ne, fexof enadine or cetirizine. -
Preferably, in the above combPnations of H3 and H1

antagoni sts, nasal 30 congestion is treated. The term
"metabolic syndrone” refers to a conbination of risk

f aRelymorpbic fogas ¢if hexsempatinds o ksemyMDand détihé Saks, solvates,

Ch duca ion ogram s, Adul t .
estela Rk pg M ing ComPRLBAS bt FolpRla bire A& né Tollded in
the presentsiaiventidyy. WO 2007/ 001975 PCT/ US2006/ 023800 -17

Gundy et al in Grculation, 109 (2004), 433-438. The
ﬂ*b%ﬁemp@%ﬂSr%@@émv%mﬁmfé@r@omb@ﬂedlyvlt weorh Fegeptor

anta%@ﬁ%t li¥., thb &frﬁﬁ&?&fé‘bﬁh@ﬁ béml&?%\ﬁbe%or@?hé&wm 204, receptor

ressure; Insulin resistance;
antagoaiskin apbaapapewttdal ootmpbsitiost at the snmpgbundoesthds irgention can

j . tit ressants, . netabolic rate
be a@’ﬁ’ﬁﬁﬁ%ﬁ?‘i‘% ‘?‘?ﬁt%?a@@%%. on inhibitors.
Anp@met@§up@mm @Obstageéé %rélﬁﬁé\Nh th ®lavb Hegthiie H, receptor
or net abol i c syndrone i ncl ude cannabi noi d

antag%@ﬁo@é} vity qnesran Hiaralgsn Pstusestin thaveetheds b Hisirvention.
Repr(aﬁeﬁtatwé'%@éﬂir)ant :&@W@hgé \Mtﬁé\@ﬂ?lta\f# *as[\{rf@ole

NPY5 ant agoni st met abot r o amat €
azataﬁlﬂ@c@@ﬁlaﬁstlr(enaoamagtlrmqtbmgmlphemra(rm@ qetlrlzme chlorphemramme

clemg5{i53, Wl Sne oG RRN R ey efliemies; 10

descmmhwwmmmneadlphgnhyﬂraﬁﬂﬁer éoaddraing, Mzhéthh@dte, ebastine,
ocort L Tecept or a%onl sts

epinq3ing. RIS ER s D AOHgUTH, SEEdoGians. levocabastine,

mecliiﬂieaifﬁlzb%tlhétme‘é{u(tﬁzlﬂe eI |anéF5§?i?leaﬂ9%astemlzole picumast,
f1 uoxetine 5 serotonin (5HT) transport rs
pyrlla(r@lng, Projae inen derfenagdinet ripelennantinar temelastine, trimeprazine and

trlprofl!ji‘r‘n\ém@me?%oﬂ'zﬂgqg 'dé% r%%gm i é{[aq\gat%a)to rdset?rg?laa activity at H;

nor epi nephri ransp of £&r
receptess lpy knowe meﬁﬂos!spmammﬁg apelcifio midakasliersf)the gbnihttie response

to his %@1?{% %P[?teca g@tnlfra &{3 él%ﬁél} \égtgle\?éfc’ ﬁ%%ﬁb%o&gp%%zm published

Februeayobri@ognd nal t er xone); orexin antagoni sts;
BRS3) a oni sts

esin.r ecent or subt ype 3
c%%é@;%q'@@ Rithe &r \@@r@pm?ma Fhagttl@,e mpgpf;@r antagonist is used at
its knBthrtﬁbFéﬂHUti%aﬁﬁ‘%H@Etl ézgg th@eﬁ' Fé%%g’t’c?r.saﬁtgg t‘ﬁQ{ is,used at its
(e.g. an eupt ake

, but abi ndi de axo i ne) anm ne
normalihprsscobed dosgae. si but r ani ne) ; gI ucagons-1i ke 20

t d phyt Qph
N T
brompgem|yammceanbna¥blaeqar%rgM)a CQII'GtU@iStIgé Sdeslktfaltrboethoi(y-
re ecept or, onjsts: diac cero
orateffiie iR TS ST b0 o oY apdoraians) or hatasfemizole.
More %?éférébﬂ?t%QQ—IK%&;oh%N@ééI@E&d@oﬂl I?réfgﬂi‘f‘l'een' n);

odi est er ase DE) 1 nhibitors
descarh@@ vlqr@f@dlrpﬁarﬁemafeﬂgdmerw cetifizinenast , si l denafl l,

a am a
PSS A D i 8 AR e
congentionds treaddd. vat ors ( UCP 1,2 or 3) (e.qg. phyt an| c
25 h S tertn HnStagolic¥y?
e'term abol syndrome refers to a combination of risk factors for
cardiovascular disease (CVD) identified in the National Cholesterol Education
Program’s Adult Treatment Panel Ill report. See for example the discussion by
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t et ramet hyl - 2- napht hal enyl ) - 1-propenyl ] benzoic acid
and retinoic acid); acyl-estrogens (e.g.,
wobk@opbest rone); glucocorticoid antagonists; BAFD81086/023800
hydroxyl steroid dehydrogenase type 1 (11[3 HSD 1)
i nhi bitors; nelanocortin-3 T@Eept or (M3r) 30
agoni sts; and stearoyl - CoA desaturase-1 (SCD- 1)
conpounds. Nutrient absorption inhibitors include
Grundiytsad in Qiicolations 108 (@004)048»8% The pstnpbhents of metabolic

hyd
syndlfiae ) FuibePTo T EIA) PoBRbE g SR By Oe R ysHeidemiaAbigiackhlood
presdurBt h?}trﬂﬁﬁhn r¥€iseRE! PRI AfialSro A 3R BY profhPombotic state.

di car oxylate transporter inhibitors; gluco$e
t VYRigiibes diugsi ineluge appstite Mgaaards metatlierrate enhancers

and rﬁlﬂﬂ%ﬂi 5?53%)‘0 RShibitGrsC %es P@BFesggﬁt neg?ergg%lseful for treating

or treafi
obesstyndrrmlabohc Bmﬂromemnhkdaﬁannabmond receptor 1 (CB4) antagonists or

invera Bopsts e P DY a%g%f@q@ﬁéb $40%: QIFhEL NPY2, NPY4 and NPYS)
anta%ﬁﬂlﬁﬁohﬁta&dtro&@@iﬁéﬁ"la*ﬂé @[Ib%e 4 Pé{@b@éﬁ (ﬁ%lum)%ﬂég&ﬁsts (e.g.,

| uoxeti ne, fenfluram ne, fluvoxam ne, sertaline

2-mefy--RHaR BRI pPwiine Anch (% sk ﬁamazehémwhynyupyrudme)
molah St e R rork: AEEAE YR R A AR Eorist

melanogoitiameteptoplagoojstateny ¢ deenotnsy and(Bécctﬂ agonists); serotonin

uptake RS (- FRRRETL a6 oL A AR sprPlgniffEHT) ransport

inhibitors qaid. aparoxpting, aﬂuweaﬂedf,enﬂuramlne fluvoxamine, sertaline and
ranet h

'm'prmiﬂﬁf%)hapé%m?p&“% ']'%F@f%l"&h'%?@ (er@t PRdipraminey talsupram

and r@n@i@é’ﬁsﬁéf rg‘F\Feﬁm aithhshits; Ié;‘)tﬁ?élaaéf‘vatlves thereof; opioid antagonists
t easaponi n a

trahydrol’i pstati n,
(eg. dln@m@%nﬁb&rmeﬁf@wymaIbﬁmmataioxmwaed madfecemsy LareXir or
antaq;?zlfsé%b é@%ese}g/ﬁ cﬁ@ttolr%ﬂp l}@); :?:ilﬁgﬁgg%ﬁ?ﬁ%‘f’é,té’h&egystoklnln-A (CCK-

A) agldmsftgrtﬁlllarylzﬂaufrﬁro;fm@fahckioa(@NEF*)Jphdetneaitme@oetherécﬁ (e.g., butabindide
nal mef.ene, axoki si butra mat e,
and oSS APRBNS (oHPIae MIGbLF (Eab: FBHE RN b ol oS ke

pepnd% SQGLrFE-ﬂ?bPéﬂlsﬂi %&%é@@n@%ﬁépl@é\% ebrhrgeiuﬁd 57. Metabolic
ounds of f ormul d one Or nore

rate e\n@a@@?é%@dm BB GoA oS-G AR IDbTiost dese adrenergic
highi t

coos 2R A OB e e O3B, (g o

DGA'[‘Si)efaﬁty élﬁdledyaﬂ‘lfas;el (GmdS)ﬂhhib:tbe; €edg ar@tiru@”erg)tL bﬁbgphodlesterase

(PDECW&I Egggr(%& tﬁg%pl@yﬂ s t%?)glglqegzragsﬁg%@dgnaﬁl amrinone,

milrinGR8 a¢ifg3esthide, fr@fﬁré(n'J +N§E1| ﬁ %ﬁﬂ%ﬁ?gbbﬁlsts

st eat 0sl1 s, nénal'coholic-s

uncoupllngmmt@n achieqtatsa4CPu arorcar(elmpphytanlmdamdl 4y(E)-2 (5 6,7,8-
ct as cl ude st

erar B2 SRS B LS S B cstrogens

(e.g., dlcr-astrahe N gldddesardond bﬂtagcﬁﬁét%aﬂfﬁété‘ hyBROHY € afdraid N,
rivastatin and pltavastatln As used ereln ‘st erol

dehycapgenase bipe hil i HED-1 jrirdnifsiterse orefanotbriaatsceptsr (Mc3r)
agom%tﬁtﬁﬁg hkgagr%lt@ﬂgtas trltagg-f g885€1 %or%ggnag.e rh?dtﬁént absorption
inhibitors include lipase inhibitors (e.g., orlistat, lipstatin, tetrahydrolipstatin,
teasaponin and diethylumbelliferyl phosphate); fatty acid transporter inhibitors;
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chol esterol, phytosterols (such as sitosterol,
canpesterol, stigmasterol and 30 avenosterol),

w®a003peres s (such as chol estanol, 5a- canpest anpCT/US2006/023800
5a-sitostanol), and/or mxtyges thereof, when
adm nistered in a therapeuti cgl'l y effective (sterol
and/ or ba- st anol -absorption inhibiting) anbunt to a

di nr\Em"n? qr rrag 007/ 001975 PCT/ US2006/ 023800 - 19-

Icagipryiats; fﬁ"}ﬁf;’ ) rerdidersaBpesreitinkibites; and phosphate

trangg&tédhpmess.and met hods of  maki ng the same include
those disclosed in U S. Patents Nos. RE 37,721,

5, SPecHicToMEBEIE, fapUse ) ’Ekmecdmmnaﬁoﬁzmn 92&king obesity and

oo (R0 a8 202 ST ranahonsdns. o1

met@lﬂZ&tB@Zol -5.yhdthyddlpyrilife, Mélahbian-h, Jé@eﬂﬁ@ramme g fly xetlne
5, b, 846, 966, 585 473, 5886 171, 5,91 %
paroéeb'é% 'ﬁ@eﬂéeo@@fswme ﬂe\sowmneﬁsg@ahr@zmmaame Tdsipramine,

e i N

naltqqxgru@,fkuﬁgbmzhctez @xplinrosibstranthe aspaamatie, gsydssitarinm compound 57,

Cerubér% oXo?zoﬁl' &ofh? ae'y%iné'?‘?o@%b%%éﬁ?%%a@u%’ﬁr Ingng, @ilrinone,

cﬂostiammileos@qbram Bﬂwmiﬁstabhytahmﬁéda 44 ET)OZ @hem 8-28Fhmekhyl-2-
1134-7, and dlp nyl azetldlnones

”apéﬁﬂqea¥6 %Bﬂﬂ?@g' Q120G Beiddretinais acidplepyl-asisnes atlistat, lipstatin,
tetrah%roh%@l@ﬁhOﬂ%%éﬁénln?ém%lgl@l%@ﬁrgg Apé'ppgﬁ&é}pﬁ%% 3 and

2002/ 0137689, and PCT Pub I'cation
dorefers s@mpmnda/f@oumm the@oubioated for mmg OB@QQAand

L T NN T .

leptirg3120ReA9T, ANOKDB/ SibdAaMmin&QoPIaAEL6 HZhyt¥Eh&ph @3/3HHUNd 57,

5/ 0302 05/ 047248, WO 05/ 046662 VO
O'eo%gﬁgé’fﬁﬁ‘d2%2\§g 061452, WO 05/ 062824, WD 05/ 02897,
WAISS pPsreRed, are @inhatidHCHf bSe bP ASrB U SSLINYS of formula | and

reference herein. An exanple of a suitabl e substit

one Oofz"EPr AHMELC A Febistase mhikijnrs aaaiesdons or marenchalgstgrol absorption

i i Q4 O 20 F

o UL BF e Marecttetied i, YunBiutge rpstam sterol

absoqﬁmnouhdbltofs léuurmr atr(eA)chmeBn@roq: pERRNGruek that d8éRa6BLDL and
drous rated form A product

t_éxﬁn n,anh P
increaigi HHL I dreedibeimetaelie sipdiine nonglsenetie ahy jver disease
(NAFRDR] hepitR 182105, A()h)alc%ﬁéhé Btdfont 94dnd @A@@ﬁiﬁﬂbé@?

Phar maceut i cal s. Typi cal conpounds f
hepat@&ﬁﬁwﬁapawwmrabemy antagoni st of this invention

f ?gﬁoxelt-lM](gQ%&@ R ha&d Hﬁh lfocfg |H€1L88 sttaﬁjn'sssodc ¥ loa{/astatln
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
avenosterol), 5a-stanols (such as cholestanol, Sa-campestanol, 5a-sitostanol), and/or
mixtures thereof, when administered in a therapeutically effective (sterol and/or 50~

stanol absorption inhibiting) amount to a mammal or human.
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dexnet hyl pheni date for the treatnent of ADHD,

ol anzapi ne, risperidone or aripiprazole for treatnent
w@Roogomozophr eni a, and donepezil, heptyl physospCnb1e66/023800

tacri ne, rlvastl gm ne or gal am ne for the treatnent

of Al zheiner's Disease. WO 20077 001975

PCT/ US2006/ 023800 -20 In the methods of this

ntj.on. wherein a conbi n of an H3 antagoni st of
TRinG SrAmelesartistita @r%&swtttﬂd aﬁewnane&godm@thods of

mal@ﬁ% ﬂrfé)&éﬁfe iRENBRYALs aRfcscdan U gef% d| 8 ge?? 728,306,817,

abol i c syndrone or cognltlon

5,561322ht 2G4 8i K17, St 020D, 666rﬁﬁ5u5cﬁﬁﬁa®24;€5 82Mj176s 6BINR46,

5,06 T4 SBAYR! o3 17, SRTE JATE odole 2o 0 700,021

5, 744418 18,7 66|47 O ’6!,7637t 11351% ,816,966¢8 856143’73“51886 ‘qu 5319,672,

6 09%0“31%38&6:,85? ée1 336%@ 8?%2:22235%{%@@7 Gcc)gg@w@%owﬁd%@tent
Pubfititidredo nz@d@o%&ozézoidcﬁwbi‘@o@cﬁ JosRiERoR egﬁﬁ@%ﬁgy 98700,

Pre parin varil ous conpounds ot her proc
N- SL&ﬁO@a B@Z@@smomblwcam:e areedipclosed in BsS 1Patemy Nee 4,983,597, ethyl 4-

L T W TR

Chetrh&echn®. 298 132 WI QQO)bp op84-rabnd mﬁnﬁw gz@ﬂdlhbﬁe§ Eﬁd ‘Ei%rlvatlves
al 'y, one skil

disciBed R EL5 T PRIt PLiain Mo 200PR0306H, 2000 1oRas5,
200'3041282@3 aﬁammmeaéﬁ%n@ﬁ@frqﬁutﬁ%h%g éﬁiﬁfcgtlon Nos. WO
functional grou i nconpati bilities ounhds
20024066464 W 8&(0@&05aMV@e04dO@§346dN101BéLO@ﬁ)BOFIeWxD 04100803, WO
o410} #9k7, SRICURIGrARE! 9655004 WA, HBEEREEE el JlE UL, wo
05/03%@@06!05&#25@5 W B0 5042602 NG 651033166) 00aI31880225, WO
os10fFoe, B0 ARasR Mok R T ALk Hiosaase, wo

05/08897 ,QVI0 ©5R00368, ABER of %l@@lﬁh&@fﬂ@éﬂeﬂ% refégh%%e?em

shows a | i near synthe is by assenbling t

pdti PSATP eligsuitaklecihntitigd sizetiginone comppetng isepresented by
Forndul$ Ef&leﬂ fragnent: AB+C= ABC, ABC+D=ABCD.
or SChSA 2 WO 2@07#%8’?975 (l;’CT/ US2006/ 023800 -21

H F
O
F (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.

Typical compounds for use in combination with an Hs 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.
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(I 5 a (R6)b (RB)a (R6)b RI, X ;n~ H+ R MLPGR- XN
MPG 3 P3pP ABR =0OLi+ ABCR=CL C(RY)a

WO ROY001925OHC R ~ ,~ ABC + or Z X N __rT M REHB2086/023800
Hal*Z' ~R R3 n on P D ABCD IB particul ar, specific
exanpl es of these approaches Qkerein ML-Y constitutes
an am de' fragment include anm de coupling between a

secondary amine, representative of the AB fragnent,
ankh iber meiyadscofabisdnventianiwheesin a cosbination af ar dlxdntagonist of

vis B0 % e Suf M Y FEA B o BL Hbefuson o

treatiry olesgity) dnetgbahn slyndrrbme @ieocajrtﬂtldm?@flc?w@bﬂiérw thB Hgntagonist
rotectin

and effiel Gogy I C%@eﬂﬁmnﬁﬁr@ﬁe‘wﬂg{t@nww gaf%la@@ammum@s in a
smg%gi;cﬁé'g% ﬁgrn‘nioarglg %\,\Emdté @%@ag% ?dérsn%??d;@ﬁ%uehﬂafbhﬁlrst one and then

the allegr ovesca periodof time)secondary ami ne, foll ovved by its

06 A SRR TR bt BEPE Rt gy v

knowat teathoslel shdlledaih KWB @HJ arYlidniad ere tyical prbced s fanpleparing
repres er el ectrophile.

ented b xi de or oth
Var'OBéﬁié’ﬁ'le?l‘én‘gﬁw 'P\%" FHSP \&estmay é‘fﬁ%b"i’ APRYcabte agﬁdhg;procedures
may b@embéﬁfedstb?ﬁebé‘re%th@%o%hh@é '\nﬁtrﬁ?ﬂi@@@@pé Bf’P Nﬁ@la |. One

cl eavage of e protecting groups present
skillegiondbealast wil F?IC@QI@!Z& ithrill onrsorasia vl bemtlmalmw;mdmm@m ¢he choice

of apwé?%aﬁ%@ﬁ%h%w Aﬁﬂeeh 2@8%.55@68 éM\/\%% Art il rgccégc'mze that in
soméd cageethesordsy dﬁetmstlae'm tcshedohtrotbergto aveid furetidriad gradp ‘

%85 E{'I ate B ring-based carbon nucl eophile (e.g.,
inco {th @reagent or a transition netal-based reagent

(Zme Eampaohbjs ofleHis wﬂfénfnbﬁraatrh@e BREJREA NGB dhd ¢ bﬂ%e four

cycl oal kyl halide, with a Cring-based Winreb am de

geneaal aenmeﬁgﬁe@ oyilined i1 Sehemem hinrpoghdi dS¢hemedcshors a)convergent
syntl‘%rsnsa chheAB %Hkit@iﬁ g%lrﬁée%@fﬁ%hhloﬁeﬁ@éégh? Eﬁ?%i Qfé;retther. AB + CD

exanp a vinyl ose SKi
= AB@D.| recognl ze that this approach may need to be
foll onwed by well-known sygthetlc procedures to finish

el abgi tion of the tone—?—%@@t—lonallty, SlBJCh as

oxi d _\$on of an al or ozonol ysis of )aal kendR®)p
Varl exanpl es of and fragrrents | as
rrg M\ ‘Q [ R\ _\N R 3 /R2
R3 n

O P
=0 L|
R cl ABCD

CD
Al.ternatively, 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. A
Scheme 2
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25 the synthesis of the CD portion, C and D parts
separately, and the addition of C and WO 2007/001975
w8206/ 023800 -22 then D fragnents ont o BEEUS2006/023800
initial AB fragnment have beeg previously described in
detail (e.g.,US 6,720,378 & US 2004/ 0097483). In
t he nost si rrple case, D-electrophiles are a
one- car bon al dehyde or al kyl halide attached to an R2
gréBpa(Z is a bdfdp. Longer-chain D éRdct r ophiies
are nt hesi zed /t hr ugh chai n extensi ?xf one o|“( bon
R1\x St aHi ny ehyme\s pr—ew—eusIRy\d crim
rcially avaryabl e by vari ous X ods kno topG
t':hg%e ski |l edY ,_ta art. Those neth&ds'/imncPude;’ but
ar®Pnot limted the reactions of starpaAB®
al dehydes with PaI: Imet al reagents, carbon-phosphorus
reagents (known @s Wttig re ki ons an% Hor ner - Enmons
reactions), anﬁgf:i reactions Eﬂaot her "t& bon
nucl eaphc ol | oned qu app riat nct| al
ABE! aboratlon to 10 obht \le \ ~Z-'1's an
appropri at OL yR8ubstituted al Ky or al kenyl
gr oup. HalteZnatively, in the particul ar case when R2
|s an aryIDor heteroaryl t he C&B‘é@pondl ng D

arﬁ” %rxﬁy?ﬁ%tﬂaf 5880' e eI y g%g’gﬂ}%el &ar eng}/eAr(]: &g%po%stltutes
an arﬁE:IeaﬂraéMe@lt mddd@érrﬁ@"@bl)plrn@alﬁl@c%en@éeémﬂdry ahfiné, he

presence of -an appropriate transition nmetal cataly
repreegnb'atlvglpf the YAB Bagieipernd rarbpxviisasglidiugy salh ég@resentatlve of

the OPf 6P@' ﬁé%r?%tﬁﬁg'éﬁ%‘%cﬁﬁ)e?{geﬂlt%'aﬂ%ly%%Eﬁm%hﬁfac@lﬁh@% salt is

portion ecu i's achie one O
convenled intejtbe ceppspanding.adich Chlmeldamthapman@dﬂd withéheAamme In

fra (o) eophilic. f [ . .arou .
the s B P RCBRRECHR Al cPBbyeSian o Bo1AE inBhEERate into o
comp@updioftfbanules lpacboﬁrfphshbe Briexagipitin tlEé@@rﬂicﬁﬁeerase when M3
this roach | ncl ude, t are not |imted

th
repreﬁﬁnﬁsfﬁ REgh Heeaq?eﬁ%orsoy the srEandarny amine, e‘aﬁ@weﬁ%gy ts reaction
with &Pgl%'tr%%hﬂi%qy%ﬁhferﬂ%ﬂ% PBsPfy, pﬁ;%u}/@é gRRygh e @educt.ve

tone, nucleophilic aliphatic substitution or

aminalignjeorod bglide (ellsylation) (@szrernef Pt @lso G baaepresrBied by an

ororEt Seclpnin St R R BN bl it g

the |alBs stepAB either synthetic sequence involves cleavage of the protecting groups

present in the molecule to yield final compounds.

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



WD 2007/ 001975 PCT/ US2006/ 023800 -23 (R5)a (R5)a R
+ R SHL N-PGN~PG nn AL = Ha, Ow, OIs AB B

WO RBya01oR5)a R + 1 N Q HOZC N PG R1~Q 3 PCPRGS1006/023800
=NH2, ()—IRBnORABQ=NH,é) AB In a conplenentary '
approach, fragnent A contaih 2an el ectrophilic
functionality, which reacts with a nucleophilic
functional group on fragnent B. Exanples of this

thendpfregmants woftaithe, inbial Al agioent have baen previossly described in detail

y ; . . | L _
(0.0 33% $el 2E Lt OB ago Paais B R st Sl g Be-eretirophiles
are d eng-carihon atdehgtierny alkyl haldé attaeled toan (R@g@up (g’ is a bond).

is

nucl epphile (in the particul ar case when i
Longeémc@@trgﬁﬁlﬁc{*ﬂawf%%% $ynthesieed fspugln chainnextenyiar of one-carbon
5 stariff Qe nRB bl 885450 Ly S DM blGarus
methods(MReWatothese skilied-irtheariN TirEe meft®ds incladeabyt &F&f not limited

to, tr% r%@ﬁ%pg&'s%r@gN%ﬁydéﬁBwiﬁB%J‘(ﬁm@ie%@ﬁ{s&}@%ngpﬁ_ﬁhorus
reagénts (RBowhR Witlig(reactidnslaM Plorfer=-Emrdomé REactiBn&}] ahdQeBctions
with gther carbon nucleophiles, followed by appropriate functional elaboration, to

10 obtain compounds where Z’ is an appropriately substituted C4 to Cs alkyl or alkenyl

| group. Alternatively, in the particular case when R? is an aryl or heteroaryl, the

corresponding D fragment with the elongated Z' is prepared by coupling an aryl halide
with an appropriate alkyl or alkenyl metal (e.g., Li or MgHal) reagent, optionally in the
presence of.an appropriate transition metal catalyst (e.g, Cu, Ni). Some specific

15 examples of these preparations are included below.

Assembly of the AB portion of the molecule is achieved through one 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
‘ (TE’)a (Ts)a
R1\ _\ R‘l
n H n
A B AB
(TS)a (Ts)a
R+ WN e H
NHz ~ oHC ~PG _N N—pg
n R?
3 n

R R3



RBn O0OAQ=NH2, OHQ=NH O 10 B AB In an

al ternative approach, conpounds are synthesi zed by
wa@s®enmlorhg BCD part of the nolecule first, anPCT/H82006/023800

addi ng on the A fragnment. The connecti on WO

2007/ 001975 PCT/ US2006/ 0238C% ~ - 24 bet ween A and BCD

is established using the nethods descri bed above for

the assenbly of the AB portion. In yet another

approach, conpounds &) synthesized by pr@dering the

BC portj,on of the cule first, then a on the A
or Dera\gggnt—l- theén f IIovmng—t—h-e apfr oacheg,
descri bed above. “On iT"@d in the ar® r eBgni ze

5 that nogt fr contain nore than one

functionaf® gr oilpngﬁt’i%w:;\{ﬁ%el ective AB

protecti on-deprotectBon may be an integral p j%of t he
| ct ual

above mentioned trans{mmations. Exanples

procedu&es erq_al oyed i e syntheses of th
correspo?ﬁtb ng conpouryds e desc—H»blgpl PG
starti ri atl@@& gEht s use mi ng
conpo I_clrl bed Ri0are either avail e from

conmmer Ci AI suppl iers sUBh as Al drich Che% c'él'l4 0.
(W sconsin, USA) and Acros Organics Co. (NewABersey,

¢ e BP0, midrlth doRiRy 8P HedRiHlic,”
functibaality cphichdrebits With gemasledphitid furdsional gronedn fragrent B.
Examplas P BIePHOBhD REUERcpt S8 RGN 1oHbEs JRiSiALSS in Scheme

4,in ;E@f{léullaﬁhﬁclléﬁﬁmlc' drohfficubsfiutiBhRarfitish ﬁ\%‘@éﬂfmgéﬁted (e.g.,
w. These exanples are being provided to further

Pd) cpuplm wah@ RitTOgBN &S enygenvesicophile (mHbg paricylar case when R is a

heterbéWbbﬁ?Ebéﬁmecons| Ll eé(}l' ?Q"'d Fgrgf? ‘(:é)Bd r%/)é \A@@%tt@g\r‘(g%do?x%lth a

sulforiyhhelide,carhamides ecapliigedr ah lestdrifichbonng abbr evi ati ons

have the stated neani ngs 0 in the Exanpl es bel ow
Me=net hyl ; Et =et hyl ; Bu-&ﬁﬁﬂ——ﬁr—pr opyl Ph phenyl

t-BOC=tert - but oxyca(manyl Ac= ac
di cy c~ xyl car bodi de; DCE— d| oe th
di chI met-hane ,é od argox Naib%
DI PEA= d||s et Iam ne (Hun|

DVAP=4- di net hyl am nopyri di ne; DMF=di rret hy f or mami de;
EDCI= 2% O (30 d Q=NH,, OH

i met hyIAam nopr opyl ) B3- et hyI car bodi i m deABFI\/DC— N-(9-fl
uor enyl net hoxy- car boné/ HOBT=

1- hydr oxybenzot ri azol(®), NaBH( QAc) 3 sodi ugy (R )a
triacet oxyboro- hydri¢é, RT=room tenpékrafure;
TFARY f(lz roacet ('gHF =t et r ahydNo

0,

TEI\/PO:IQ‘ 6-tet rama 1- p| pe ridi nyI oxyR3 rnee
radi caly; TLC=thin Ig%Hr Q=
’ AB
(Rs)a 0] (T5)a
1 I—\ 1/[( _\
h'g oIy, PG R
= Q'=NH, O
A ’ Q NHZa OH
B AB

In an alternative approach, compounds are synthesized by assembling BCD

part of the molecule first, and then adding on the A fragment. The connection
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chromat ogr aphy; TMSI = 1-(trinmethylsilyl)im dazol e;

HRVMS= Hi gh Resol uti on Mass 30 Spectronetry; LRVS= Low
wae®oludrdn Mass Spectronetry; nM= nanonol ar; KEUS2006/023800

Di ssoci ation Constant for su itrat e/ recept or conpl ex;

pA2= -|ogEC50, as defined Db§¢*J. Hey, Eur. J.

Pharmacol ., (1995), Vol. 294, 329-335; G /nmmol =

Curi e/ mopl| nmeasure of specific activity) WO
A@@%B@Bn@ﬁst@i@besd oisBEDe metholsatestabad abbve for the

assé}[@) gof%%@ p(?t@ﬂ ]|ﬁl. %388 he{ gRP%h c%mgbg({fg%%ﬁ%eszed by

prepariag tba Bf portith ofithe)moléeBedirgt, tﬁlalmﬁ@dlyiﬁld@ﬂh@lzwér b fragment
en i B ey el (2 S0 0
that fmbs®&radimerite wiBcomain nidre BY&r?Sné‘?u&g;onal é}%uge{ﬁ&f fl‘%g selective

m xture was then warned up to RT and sti
protegiignsdgrretactipagnay ém@twakmwmmm@mnn&ne@ was

tran%r?ﬁ%?dﬁ;ﬁg? Feléls%f*l uélﬁa%cdr%cgu ﬁg |8)t/€%§10msé]o§|)} %ses (& of the

correﬂpd)ndh@ tompoands apsdesaibeenbelaved i n vacuo. The crude

i.fied by fl h chr, t lica
oS SRS pRalptials Bhodbanp i isal Rdrangins Sompoiads described
are eﬁthéﬁé%nlélﬁletfﬂﬁn @@mrﬁ@r‘élal BUBPISS sBcRasBARER © I'C%EC]?O

NH 4 To a solution o

(WlS@on%nouSﬁﬁ@n}j Agros Qfgémﬁﬁefﬁ@ (Nesv dersewad SAddsavarsiprepared by
Iltera(d]reQnMHdas]krﬂ)\nm Rf‘l‘ﬂggﬁ es?;fﬂ Q 'mtthe ggc fnm)I ) at RT. The

reaction m xture wa 10 m n. and
t Keompounde of &arnidla1 can b2 prepates bpthegénsvas miethodte dutlined

) dd
abov) SoStR REBRIRE s (VR Grereasehnis SRy Brocites & the
exarmmss beloav, dtard statting tnatesalsNERA matﬂ@ HPBEPRIPAEG DS dbscrlbed

of crude residue 4 (71 %9 was obtai ned

»be'OV&s °f§eéaea<@na§%s 8rq baing rRiswidedofudheraliustratedbeipsesent invention.

They¥reForflusHaiNepuiidsks Ioh); tRE scope of the invention is not to be
considered limited in any way thereby.

Unless otherwise stated, the following abbreviations have the stated meanings
in the Examples below:
Me=methyl; Et=ethyl; Bu=butyl; Pr=propyl; Ph=phenyl; t-BOC=tert-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; EDCI=
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide; FMOC= N-(9-fluorenylmethoxy-
carbonyl); HOBT= 1-hydroxybenzotriazole; NaBH(OAc)s= sodium triacetoxyboro-
hydride; RT=room temperature; TFA=trifluoroacetic acid; THF=tetrahydrofuran;
TEMPO=2,2,6,6-tetramethyl-1-piperidinyloxy, free radical; TLC=thin layer
chromatography; TMSI= 1-(trimethylsilyl)imidazole; HRMS= High Resolution Mass
Spectrometry; LRMS= Low Resolution Mass Spectrometry; nM= nanomolar;
Ki= Dissociation Constant for substrate/receptor complex; pA2= -logECso, as defined
by J. Hey, Eur. J. Pharmacol., (1995), Vol. 294, 329-335; Ci/mmol= Curie/mmol (a

measure of specific activity)
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Step 3: OCI 04+ LION.BOC 1 i ~NN X | BOC 5 HC O
6 H 25 Conpound 5 was prepared as described in WO
wQe®2/0002893 (herein incorporated by referenck)T/US1089623800
1-5 or Exanple 1. WO 2007/ 00#375 PCT/ US2006/ 023800
-26 To a solution of piperidifte 4 (300 ng, 1.22 nmmol)
and lithiumsalt 5 (416 ng, 1.22 mmol) in a solution
of DM (4.0 m) and CH2CI 2 (4.0 m ) was added DI PEA
(0.42 m, 1.53 mol) andEXemple 407 ny, 1.53 mol).
The reactlon mxtureo;vas stipred at RT for 5 mn.
fol |l owed by addltlo 153 mol ). The
reaction 5 mxture en at 80Cfor 9 h.
CH2CI 2 and 1.0 M &f ueou 2 soI ut ik wer e added.
Steplhe organic layer was washed with H2O twice, dried
over MSOH, filtered, and concentrat ed in vacuo. The

ude residug W urified by f ash chromat ogr aphy
ilica gel, eNution with 50% HE%anes and 5%

gon ) to give 383 f the desired
pl;o uct 6 as g white solid. iO Step 4: Toda sol ution
6 (370 ng, 0.68 nmol) in CH2CI 2 was added TFA (3.7

m To &8solutian pf 3, Brdichlieachienol rfi ({ta4 g, 94€ mmaly, ddBat-4RT

o Bl Ao TS e 5 . 1243 oo

in arfQUSUPTHF 78 rar) sy é?ddécﬂDErADV?fﬁ 984RRH2LATNRRG) dropW|se at 0°C.
concentrated in vacuo. The crude residue was purified

The Eﬁﬂci@nﬂwﬁﬁpafdww%we\tm@? &p g RT eadgdireshiop 8t gibe Isplvent was’
e RPPREHELD GRECI) o T M e g it

solidtaann@ oot el0he athkt solvBon( NikE) mMBL’Br.e \Ezaffifiered and thdl fiNrdte was
N~ N.-BOC N' 7 + 2 .~N' 8,20 To

conoBGfietatin vaus” (Gueme Tesianerhds puriiedy eps Ghromalaraphy

(smca@éﬁcblthﬁhh witR8 2. 5%, E¥DAd wﬂlﬁ@@ne’ﬁ) t@?we'r@q O' ¢ 884%PHf the desired

xture was stirred for 5 mn,
pmdﬂ?t&ﬁ%@o‘ﬁ??%ﬁﬁ)'me 7 (555 ngy, 3. 73 mmol ) was added. The
Step'Z reaction mxture was then

Cl
Jole.
Cl 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 mi, 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
reduced pressure, followed by addition of CH,Cl, and 1.0 M aqueous NaOH solution.
The organic layer was separated, dried over MgSOy, 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:

(0] Cl o}
el NolsaeNe!
4 + I
N r\],BOC cl O N ~ N,BOC
5 H 6 H

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

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



10

15

20

25

30

stirred at RT for 12 h. The reaction was diluted wth

Et OAc, and then washed with 25 10% aqueous Na2C(O3
waedoawdens and brine. The organic | ayer was sepBCHUSH06/023800

dried over MgSO4, and conce érat ed in vacuo. The

crude residue was purified by~ flash chronmatography

(silica gel elution with 20% Et OAc i n hexanes) to

give 1.1 g (790/9 of the desired product 8 as a white

solP@. Sqi’eb‘llcl'rb@f pi§ept nect (FUsmg; Aid2ammel) and ithium @tlb@£416 mg,

1.2 {phefn&R6n GEPHE #HB0G st 3SR TRE DS opfegh HipEn (0.42

ml, 1g§*§z’a¥|nhel)fﬁnd0-iom (20NHRAY, $i58mmitriol). NFIB@ réladti&nﬁhn&t@n@ \ﬁés btirred at
o a

R i BRI B IAMEdis), aogion prERG) (FB et T63an0). sEhestoagdion
mixtFEA4e8s Merphextedtigvrcdsr 66, 3C9|20@éa_|[@f I )ehqu-%%ﬁlgnNaHCO\g

reacti on m xture was sti rred at
solutian weregddathe Thielarganie laper was vadhed! writhl HpO tevipss ddsd over

oSS 2 B G 5 RSO T b  et ro
chromewgrabhﬁl()sﬂjdé)gé@ eftion With BB%SE‘[CDAC nSh@iaar?es andigo, B OH in
a solution of 8b (14 in MeOH

CHz‘illgbf@ C§ P AT fie$lr%c§ Rrodusd Gm@wmfﬁ saligh um

Steplydroxi de (20 weight % Pd on carbon, wet). The

reaction mxture was hydrogenated (50 psi) at RT for
4 Taagsolutios wﬁ&(%m&a@ G8 mneoleth C&l@@lztmes abfided riatAe (3.7 mi, 48

PSRRI b9y 84 BTBF T 7548 Shton was

dilutedowiih @14, Glcana@ sheronweaehte tvithnt .0 M'ﬁqdelohbfr\l@@m%dl@ﬁbn The organic
usi ng the gedures described in Steps 3 and 4 of

layer @!@%%?réaffteﬂfﬁn. cRmegniigied inpagHpl d he eudgNesidnerwas purified by

preparative thin-layer silica gel chromatography (10% MeOH in CH,Cl,) to give 205

mg (60%) of the title compound as a white solid, which was converted to mono-HCl

salt. MS: (M+1) 463.
Example 2

o
, BeNcaeUsH
N N BOC
Cl/[N/lc:l T cliNJ\oJ\ﬁ)N

8

To a solution of 2 (900 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-
dichloropyrazine 7 (555 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
10% aqueous Na,CO3 solution and brine. The organic layer was separated, dried
over MgS Oy, and concentrated in 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

compound was prepared. MS: (M+1) 431.
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Cl 20 Step 1: OO ---OXN'" VNH + LIiON\ 1- ~ON:DN H
8d 8e H 8f To a solution of Boc-(4-am no)-piperidine
w@eoogs0078y, 21.1 mmol) and acid 8e (5.8 g, 26rPdI/DamWN§/023800

(preparation described in USg,720,328) in DVF (70 m)

was added HATU (10.4 g, 27.4 mmol) and DVAP (5.67 g,
46.4 mmol ). The reaction m xture was 25 stirred at RT

for 24 h. Water and Et OAc_were then added. The organic

| ayer was WO 2007/ 001975 bampes®h06/ 023800 - 28
separated, washed with KRO and brine, dried over

MySOH4, flltered an Rl rat in vacuo. The crude
resi due was pur g;; f a mat ogr aphy (silica

gel, elution wi hN zt,[oqlve26g
(31 %y| el d) of the desi red qgrﬁlduct white

dBns Step 22 ONN 8 Na1l?23@8g To a
ol Ytion af _8f (1 Zmmol ) in CHR2C 2 (7.0 m)
HoN added TFA (2.97m N 37 m8y ), and the reaction

I R ST 2B A S TH 1.1 g

CHz@lQWS ehlygi SIC wﬁb%d@fe@lqmé]oyll@ﬂérﬂi@m BRp 5P AR T@%dfeactlon

concentrat(gd in va crude residue was pur i f

miSS WS SUREE A BP0 g hisNgn LseTore T heeTilralvgamsichshad with 1N
aquebli$ NAOW ddlutih W%ert Arigd Y’&,ﬁp{\@éb‘] II}%/%%/ zﬁ*cgéorgentrated in

t he desired product
vachc&D giveohd @fofathe desBgd (D(Doduaj; 8b0(188 %snad & whnteTHEthas
Ste 2dded 4 15 chI orobenznesulfonyl I socynate (0.1 m,
66 mmol ). reaction was stirred at RT overnight.

A few drops o was added to quench the reaction,
8b —amet>th YEQ re renoved under reduced pressure.
The crude r#dsidue s purified by flash
c Aicoasbhdioamf B (sn41 g B grhol) HOMeBOH 200 nHRCH 300 hhP3Reflask

@ﬂﬂ%&ﬂl&pdé | \a/heX%@E' e g%q) wlg%‘g'fﬁ% E%frlgé_lg,ewfe_’é)t lﬁ}?@mﬂa@tlon
mlxtu5e was Kydrbgetate® (B0 pst) dY R or 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
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

o, eaeVe,

cl
Step 1:

o e
)(i” /g\lH : LiO)KO\J ﬂ — %ﬁughﬂ

To a solution of Bz:;c-(4-amino)—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
stirred at RT for 24 h. Water and EtOAc were then added. The organic layer was
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N2 H Step 1: BOC C H2N' v NBOC 9 NO2 H 10 A

m xture of 9 (10 g, 50 mmol ), 2,5-dichloronitrobenzene
W@ 1®7001970 mmol ) and 25 K2C3B (9.7 g, 70 nmol RCT/0IS2006/023800

di met hyl acetam de (15 m) was heated at 120 C for 40

h. The m xture was concentrdted to one-third vol ung,

diluted with saturated agueous = NaHCC3 and extracted

h Et CAc. , The ani c | ayer was washed with
sepgré{t%ﬁi é‘t’%ﬂ"eda\ﬁ’ﬂﬁd'?mﬁ RBSGRE; ket ewemMoB Qb fillereddand doncentrated

C Ll t
I e e, B RER PR By BT Btodtb R golfce iy etuton
wﬁhZﬁGM@OI:DT\E{)H@Vz).BZ@%QCEZ@&GG)% yiéRh) obtiepdadsirdd) BFEJduNt 8Pas a
ht+ BOC NN N2 H11 H A solution of 10 (1
w 'ﬁﬁ‘BfS’ in CH2C12 (70 m) was treated with HC
Ste 4M di oxane, 70 m). After stirring for 5h at 20 C ,
the solvent @as evaporated in 5 vacuo. The resulting

yeIIowr @g,urrledlnDl\/F(wO m ) and
34 mol ), EDCl (13.5 g, 70

nm 4@ e %ﬁﬁf S LN S,

37 nwasl) C@rﬁt@tﬁé fe’ﬁcﬁn@ntrﬁlxtlﬁ@ﬁ/\{ébaéﬁrré/d)bﬂﬁ? foflp crr‘t $He Yeddtion was

éhed sequentially wth saturated agueous
d"“"%ﬂ@glﬁﬁ'ﬂ ZWﬁﬁéené{Yﬁﬁr@é‘ﬁ@@hﬂﬂh%@qum NSO&h‘I saltfiom The organic

Iayel(\ﬁégé'é/ggfé?t%%%g éci; él%g frn? gcui)l %egl; Fols %%yé’%n%? purified by

flashi Wrmgrapﬁgrf?mwgel t1|0t%1ﬂ\w)w ih ICFTRAz (/\Rth Z%)NI;I}&DI(—I%Ecgglve 0.8g
0 and cqnecentrate onat ogr a

(73 ?Wemﬁfqtﬁfééﬁ@eﬁrﬁ %%/?%I@d”l?gﬁss‘gihc{l e co?rpoﬁng as a

Stepls:i ght yel low solid (37 ng, 84%. 15 Ms: (Mtl) 473.

anple 6, 0 CI | i ~N-N ~ N NH2
To a solution of amine 8g (0.1 g, 0.33 mmol) in THF was added 4-

8f

chlorobenznesulfonyl 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% NH4OH) to give 0.085 g
(50% yield) of the title compound as a white solid. MS: (M+1) 520.

Example 5
N; 02
Step 1:
.BOC \BOC
8 0
HoN
? ? NO,

A mixture of 9 (10 g, 50 mmol), 2,5-d|chloronitrobenzene (13 g, 70 mmol) and
K2COs (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
NaHCOj3 and extracted with EtOAc. The organic layer was washed with saturated
aqueous NaHCO3, washed with brine, dried with Na,SO, and concentrated.
Recrystallation (EtOH) provided 10 as a bright yellow solid (13.8 g, 78%).
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NH2 H Step 1: O C N N NH2 H BOC 12 20 A solution of

11 (5.1g, 8.7 mmol) in EtOH (22 m) and THE (44 m)
wor®newai ed wth Raney Nickel (-2 g) and hydponeEsmne3soo

at 35 psi H2 overnight. The mixture was filtered

t hrough celite and concent raded. Chromat ography (3-5%

7N NH3- MeOH/ CH2CI 2) provided 12 as a peach solid (4.5

g, 95% . Step 2: Conpound 12 was converted into the

Steptd:t | e conmpound using a procedure 25 sinmilar to that
(Mr1) 443. WD 2007/ 001975

in Step63 of Exanplfe 5. MB:

PCT/ US2 3 = Ex es 7 and TAOO C | |
" ANSN Nf&my@é BN HONHF RIF EX 7

F~~FO FI - F H7A g F StepPl: O ad ~r ~N-N~ N NH

1 HoH 5396 &P ' %g

5o SoMIoR 5738 (1D ) 78 ) quo?t'tz?' 178 Y E*T%FB‘GQ“W%E'
(4M/avowaine,i O GHR CAfte( Stiminy foraSh et 2at°€Ed, tietdoligrd Wias evaporated in

triifl uorobhenzoyl chloride (0, 17 ), and Et3 _
vacubo The sEREOpPlnE s eiies Bluredin Bufin R b Sftrgsted witn 5
(11.81g1834 RAAGH RDOI X1 3158, WaSmRRIY, $FOBTL(Q. 5581 11 ArR6l) BSEPWSEA (20
ml, 115 mmol). After stirring for 2 days at 20 °C, the reaction was concentrated to
one-half volume, diluted with EtOAc, washed sequentially with saturated aqueous
NaHCO3; and brine, and concentrated. Recrystallation (EtOH) provided 11 as a bright
yellow solid (10.8 g, 67%).

Step 3:
A solution of 11 (53 mg, 0.09 mmol) in CH,Cl; (2 ml) was treated with TFA (2

ml), stirred for 2 h at 20 °C and concentrated. Chromatography (2-8% 7N NHs-

MeOH/CH-Cl,) provided the title compound as a bright yellow solid (37 mg, 84%).

MS: (M+1) 473. |
Example 6

o
N N SN SNH,
NH, H

Step 1:
0
cl
N 7
s — 0L OO,
NH, H Boc 12

A solution cz)f 11 (5.1g, 8.7 mmol) in EtOH (22 ml) and THF (44 ml) was treated
with Raney Nickel (~2 g) and hydrogenated at 35 psi H, overnight. The mixture was
filtered through celite and concentrated. Chromatography (3—-5% 7N NHs-
MeOH/CH,Cl,) provided 12 as a peach solid (4.5 g, 95%).

Step 2: Compound 12 was converted into the title compound using a procedure
similar to that in Step 3 of Example 5. MS: (M+1) 443.



NaHCC3, extracted wth CH2Cl 2, washed with brine and
concentrated. Chronmatography (3% 7 N NH3- MeOH CH2Cl 2)
w@e@vioalods 13 (0.27 g, 51 % as a peach 10 foanPErUuiSDHB&023800

(0.10 g, 16% as.a tan film_Step 2: Conpound 13 was
converted into Exanple 7 anoe(?:bn'pound 13a into

Exanpl e 7A using a procedure simlar to that in Step 3
of Exanple 5. Ex. 7: Ms: (Ml) 601, Ex. 7A. NMs: (Mtl)
759. Exanple 8 O C Kxammes7 agd-ZA| NH2 O NH H O
15 N~CH3 WD 200¢ 001975 PCT/ US2006/ 0238000 -31 Step

1. Oad~3g N . WhEEaCE N\ <
NCH3 @nofﬁ@@g, (@ @@
m) was fated w H N-"adbt yl g(gy 3 0 13 a, 1TNH

(0.20 g, 1.1 Mol ),
Ad DI PEA (0.3 ml, 1. 85~pre
20 C. ThEXréaction was & ‘ PF Et OE«%,- 7A
vvashed gsequentially with water, gaturated agueous
and brine, dried over Na2SO4, and
ncentrated to I‘OVI de 14 (0.45 g, 97% Step 2:

Corrp@ nd onverted into Exarrpl e using a '
pr oced SI m l“ar t in Step 3 of Exanpl e 5. M
2 (1) NHBrlge- N N NH2 NH2 H

BOC
cl )‘\O
z S QNH
+ O NH J 1 BOG
\6/ 13a
A solution of 12 (0.40 g, 0.74 mmol) in CH,Cl, (8 mi) was treated with 1,3,5-

trifiuorobenzoyl chloride (0.17 g, 0.89 mmol) and Et;N (0.15 mi, 1.11 mmol) and
stirred overnight at 20 °C. The reaction mixture was poured into saturated aqueous

NaHCO3;, extracted with CH,Cl,, washed with brine and concentrated.
Chromatography (3% 7 N NHz-MeOH/CH,Cl,) provided 13 (0.27 g, 51%) as a peach
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) 759.

Example 8

ReVeaeVe
N NS NH,
H
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Steps 1-2: 0 Br NN ---=/ " v N9 N NH Noe H BCC 15
Conpound 15 was prepared using the procedures of Steps
wa2@706198xanpl e 5, 15 substituting PCT/US2006/023800

5- br ono- 2-f | uor oni tr obenzene f or :
2,5-dichloronitrobenzene in“Step 1. Step 3: A
suspension of 15 (6.2 g, 10 mmol) in EtOH (20 m) was
treated with SnCl2 (9.5 g, 50 mml), heated to reflux

Stepfor 3 h, and then stirred overnight at 20 C. The
reaction_m xture was [oured on saturated aqueous
NaHCG3, t edrWNTNEH2Cl 22~ dri ed over Na2SO4, and
concentr at 0g QY N NH3- MeOH Et OAC)

12 20—pkovi ded 1hey Nt itle conpound (S'ﬁ’g, 5299 as a
yel | ow sol NH : (M+l) 487. Exampe 10 o Br = N
NJN NH2 O NH jH WO 20074901975 PCT/ US2006/ 023800 - 32
Exanmpl e 9 vva cédhligerted into the title conmpound as

i et ‘fZﬁﬁ% Q- o ARV s groq wifg -
acety@‘yc:rzee @N‘?B@IfCBIE? ;\nrﬁbl)J\EIEtl KD.28 §51. ﬂ-lrﬁtﬁ)oﬂ)oHé)B;T (0.18dy, 0.74
oS EEBTaER (83 L 53, e ST o 8 ppcton was

dnutes awuﬁ)r Q%Amb)sh@&@éqéerﬁﬂdw wittewatds %ﬁﬁéﬁed'@ u@ N\@Hco3, and
| uxed [gentl 24 h. After coolin

brine griad @¥eIt aﬁ%rarmbccmqemﬁeéem pravice ég @&%@9%7%& y
Step an %0%88%3 9 4\’\%@ cmeer{eo( ﬁ]‘lt&&an?p(?e{ ‘QWQS) H%rocedure similar to

that in Step 3 of Example 5. MS: (M+1) 542.

Example 9
pes o,
Steps 1-2: e
— ", lsaeVel
No, H Boc 15

Compound 15 was prepared using the procedures of Steps 1-2 of Example 5,
substituting 5-bromo-2-fluoronitrobenzene 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 NaHCOs3, extracted with CH2Cly,
dried over Na;SQOs, and concentrated. Chromatography (5% 1 N NH3-MeOH/EtOAc)
provided the title compound (5.2 g, 52%) as a yellow solid. MS: (M+1) 487.

Example 10

e Isae) @NH

NH H

&
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NaOH (4 m), followed by water (4 m ). The resultant
m xture was stirred at RT for 2 h, then filtered. The
wo pioweo19cake was washed t horoughly with boil i nBECTZHRIOD&023800

(3 x 100 m). The filtrate was concentrated under
vacuum The solid residue Wwasireated wth charcoal

and purified by flash colum chromatography (CH2C 2-7N

‘met hanolic 15 ammoni a; 95:5). The desired fraction was

t iExampies wastdonvedpd cupiylthettlﬂercompmmdl asedestribed in Example 8,
bt.akn d 56 as a solid (4.07 g; 46% . Step 2: O

Step I@éNm%HE§§9’56 57 C.2 NH Conpound 56 was
converted into 57 as descri@;@nF@rﬂ he conversi on of

20 compound 12 int ]d% in Exanple 7. Step 3: 0 N O
NHr I NH57 NN 58 yH WO 2007/ 001975

PCT/ US2006/ 023800 3 To a stirred sol ution of
conmpound 57 (800 497 rmol) |n dry CH2C12 (40 nl)

mai ntained at 0 C h, was added
dropwi se 1-chloro thI @I 0 of (600 my; 4.2
mmol ). The cool i ng rmve amii2t he reaction

Step M Xture was stirred a RT for 18 h before

concentrating under vagewum The residual 5 viscous oil
i&sol ved in Wﬁ? ,\p@r) and refluxed for 1 h,

@conce_m_mat ed dg@acuum The residual solid

Was trigurated witHNether ang filtration yielded the

frByéﬂg Bl QdsBensiBhlor . 95, scgr@%wﬁné% iABrAghidhs(&RRr (600

This material was suf ently pure for
mi) weh @dnlemlt patiopwisst @cpnpoun@ﬁﬁc(mﬁcg w%mm@ihown émmn'fbe

resultgﬂggﬁ%itu!rlg §f AR gp(%ﬂ (lésehﬁgf&réégﬁ,p LAé‘FeI co%)/&ng tqr\'}glif? El}ﬁ,é’t_ﬂ@d reaction
mixtubx #aB| teedtéd successwely 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
mi). The filtrate was concentrated under vacuum. The solid residue was treated with

charcoal and purified by flash column chromatography (CH2Cl;-7N methanolic
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:
E/O\N
0% "NH
.Bn
« — X0
S 57

Compound 56 was converted into 57 as described for the conversion of

compound 12 into 13 in Example 7.

Step 3:
éﬁl
0% "NH
X O
57 \N N 58
N .
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O CNN NNH2 Step 1: y CNBn 55 ~N1 No 59 15 A
m xture of conpound 55 (5.84 ¢g; 20 mml) and acetic
waphydeiode (80 m ) was refluxed for 18 h. ThePCHHS1006023800
m xture was allowed to cool d was then treated with
ice-water and basified with g8ncentrated NHAOH. The
resulting mxture, containing a gummy precipitate,
- was extracted with CH2Cl 2. Conbi ned extracts were
drie@ YVeed salyhon0bgemmgsad 57 (300emgd 1. 9nmmdi)in dry CH.Cl, (40

) L8 A0 ALt S BB B Bp

chloroEd@feteMB08; m§74.2)mntod). T aognrrc]géﬁggummgs Eéggg@%cftagg K reaction
u S \/

mixt{igiagad ﬁE"fef’ﬁfBS'Icgﬁﬂ&zm get%?r@nﬁpatraum yederyaaUum. The residual

v:scdd%%?w@@ﬁﬁéédé\xﬁib nlr)rfM\?%-P?aoOgréﬂ‘%‘é’vbdl@fung\IHE Oﬁm%}?ntrated

undeBrvagu@ .17 he residug g9lid M@:intm@tw)Wﬂhmﬁeﬂithratlon yielded the

o GRSGLREIGA BT AL, < R0t Fhbhepve

sufqu@th pom forfusd-iBeise h@%tépCOtl c acid 16 (4.5 g, 19.63
Cl2 (150 m) at A catal ytic amount of

_tﬁl-lﬁt\/FC?!thPqtsn wagfoavertad lmt@stbettitlﬁg:qwmuncbumg procedures
SImllértt‘grtggge lﬁ%tép§‘3 %FEXEH%'\%; (6. |\§S“‘Q\/| ﬁgg mol ) was

to the mxture ol l'o

hydr oxypi per| di ne (2.68 &xagléd2mol). Reacti on was
continued for 2.5 d. The nbxture vvas washed w th H20

(50 M), al.0 M H20O (50
m), and brine (5 J;jeor an cﬁ\%olutlon was
dried with Na2SO4, Wi an corcadtr ated in vacuo

to give 4.62 g (75% the am de 17 as a' near
Stepdol or | ess soI id. Step 2:

o (N\/[N/O -Bn
A

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 MgSOy, filtered, and the filtrate concentrated under reduced pressure.
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

-0 o
stéoheVe:
Yo N AN
Br
0 0
Vo, I O
NBoc 46 HO Npoc

17
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~00 S0_~N O171 O BOC 10 Br 18 17 (1.0 g, 3.2

mmol ) was dissolved in THE (10 m ). Tri phenyl phosphi ne
W@ 209861973y, 3.80 mmol ) and diisopropyl azodi car POKRYEZ0€023800

(DIAD) (0.75 m, 3.81 mmol) re added. The m xture

was heated to reflux and conti'niued overnight. The

sol vent vvas evaporated in vacuo, the dark brownish

oi | s dissolved in CHCI 2 (50 mM), 15 and
d@ﬁﬁ k9 B1127-A8 JAEIOL) was deeé;glronmde to |aﬁ|rr@:l solution

R S A A

catafyitictarabentelsDMEoEOaN) wab edided. VEHEIRsURindf rh%@kéwé@ sfirred for 1 h
of the CI‘Léyde et her-1inked product 18 as a lig
I

15 nyig) |EGoINSPI8Mbstd. 69 nunel) was adsiedl siowly tsthe nsmtux@' followesl by 4-

n
BR800 S A SRR e 8 e
mixtaneewai g‘vasmddmtlmhb@r(ﬁﬂahbdadﬂro W?ablm at]OSalUI’[lOlﬂ(SO ml), H20 (50 ml),
and b il *heciBahige M%QVSMWQ%&J;W&W
condentiated FheacUrybive &%@@WB%’)’%‘? tﬁ*é bﬁﬂdéwt?fhs'\%%gﬂ gtela‘i'less solid.

concentrated in 25 vacuo to oil. This crude produ

Stepdixt ure wa

treated with a 1.0 M HCl aqueous
sol uti on,
using a &

shedPwi th CH2Cl 2, basified to pH - 12
?@%ﬂueous sol ution, ‘and extracted
W th ¥-agts were washed with brine, and

dried Bth Na2SO4. Evap of&tion of sol vent under
r etliER8 el sumel) yas @SSOWedm g HF @ml)ov'léTphemlm‘tcmptkl)ne (0.996

o .G DR S B Aid ARTCL AL 53 S er

added. Ulae REBOE: Aas Hratéd 10 réfuxdand) coﬂtlrgied‘fﬁ@érhlgms The solvent was
evapQiAtRe Y FPa e QB b WaiR Il TsShe gva dissolvsiip CH.Cl, (50 mi),
and ﬂﬂfe&@@"tﬁld)u@ﬁ ad¢-°|ﬁ rshbﬁtdsnidé @el%%?g%g%&ﬁ gh'@mé Sﬁﬁé?h lirafe was

385 a%
discar @e@hfé'rﬁ%iek{ 'l]ﬁ%d iR He@h M@@l'b(ﬂrm hued 1 ovie),rarghthe filtrate was

concOHERRLEH REUBRS afford 1.56 g of the crude ether-linked product 18 as a light

yellow oily solid.
Step 3:

-0 o
( szo N)‘\O
8 O/Q NH
Br i
18 (1.56 g) was dissolved in CH.Cl, (30 ml) and treated with TFA (5 ml). The
mixture was stirred overnight and concentrated in vacuo to an oily residue. The

residue was dissolved in CHxCl, (100 ml), washed with a sat. NaHCO; aqueous
solution and brine. The organic solution was dried with Na>-SO, and concentrated in

17

vacuo to oil. This crude product mixture was treated with a 1.0 M HCI aqueous
solution, washed with CH2Cl,, 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,SO,4. Evaporation of solvent under reduced pressure yielded 0.53 g (41 %

over two steps) of the free piperidine product 19 as a colorless oil.



10

15

20

25

addi tion of H2O The aqueous m xture was extracted
wth CH2CI2 (50 mM x3). The organic extracts were
woenediors t h brine, dried over Na2SO4, and conPEnUSEDEER3800
in vacuo to a light yeIIowwé%_:d, whi ch was purified '
by preparative TLC (CH2Cl 2- = 10 25:1, v/v) to
afford 0.61 g (71 %9 of the desired product 20 as a
colorless solid. Step 5. 20 (62 ng, 0.097 mml) was
Stepdi'ssol ved in CH2C12 (1.5 n) and stirred with TFA

(0.5 m) gvernight. The sol vent was evaporated in
vacuo, Opi { du s. dissolved in CH2ClI2 (60
v o), it h Baad, brine, and dried over

Na2SO4,/ Evaporation of soliwent gave an oily material,

WHiIQC(D. 52, U2 1 fnm@Q Wasldisgules@irthvel, 4 rﬁWB%cMeOH
= 25:1, v/v) to afford 35 (67% of the title
aminQBAHTRC 53 e RO} Dol D2omal). meparcmes desribed in

WOZ%é QGE%SPéﬁNSWfQ\V mBS%—I The ZtB%r% eﬁ%i\ggt(a é?%lgf (N%)%Pwere

addedto tBe mlxtnml )Remlodlvmtmetdwed (T\HEn(g'Blt nthenajudnched®y the

aaitp P orl 1t Sy AT e R PrBC6s T CHelh [y ). The

organT@%xfﬂa&tsJW@rmsﬁéd Wlﬁﬂbrfrfé dricehovadr I\QQS@Ld aﬂa@ dBrikedtrated in
A small vol une of and a 1.0 M Na ueous

vacugai atlioht Vrdew %Ge‘ﬁh@ht%@% avefuyd by pz%parﬁavw feH2GlydMeOH =
25:1 r‘IW\?I tBrﬁde@SO Bk 'g“(taﬂg "l?fttﬁt Test Bau%t% %Qa c?cﬂorless  solid.

tional I'n Srii
Step gel2(pgae mg, IﬁB(DQ]Z]rTumd)lblV\ES@SSOWb@ irf CHZC&t(d Sad) and stlrred with

trated 1
TFA 808 570 687 i0BCT e SaN 0938 Gy eportEd i Vabuo e ilysevidue was
dissolesl IHICSHQG?MQ‘GO lnﬁl) Qbﬁ@le%l \Mih relat Naﬂ@ONaﬁBtﬂi*WeméhBQﬁle‘Mer

oxi de ( NMD), ng, 0.82 nmmol) was added, fol

by
NazSQuc &vaRpra laﬁﬁﬁml Jeaifga\teew Sy sptesab whieh w@smrﬁmame
1 { 58l9) \ pAf I
prep e YRS 2 vuPribfich 35, nBReR 4y s te
compouyé rsca evear aoloslesesolid. WMSH@d+ Wi 53v.a 10% Na2S2C8 ag.
solution and brine, dri egxg\/i t h!e 2SS4, and filtered
through a 1-in Celite pa | trate was
concentrated in vacu /@U a brown oil, which was
purified by prepar;tﬁve TL (CHZCIZ l\/b(]—| = 30:1 v/v)

to afford 70 ng of 5\1

\

Step 1:

gf“‘b%@

The thlophene ester 20 (305 mg, 0.48 mmol) was dissolved in THF (5 ml) and
Et,O (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 fo
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 filtrate was concentrated

in vacuo to an oil (200 mg).
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desired al dehyde 21 as a colorless oil. Step 2: NOH N

N S '%21N BOC 22 10 Br H The al dehyde 21 (70 ny,
w@20180rmdl ) was di ssolved in CH3CN (2 m ). NapPCT/182006/023800

ng, 0.12 nmol) and hydroxyanhgehydrochloride (11 ny,

0.16 mmol ) were added. The "r¥Xture was heated to

reflux and continued overnight. Water and a 10%

Na2S203 aq. solution were added, and the aqueous
m ke o8 Tigis aboye aascdissplved I5CELEEI (3. ml'}hmcd)lf\gmetbylmorphohno

I B A eI AN I Y

tetraprapylambeissn perrugfs@itam? l(TE‘APp) (R mEUBéﬂﬂwrﬂéil Wzﬁterq 2 h, the mixture
t onpa as_descri bed i

was %ﬁgﬂfﬁ%f !ﬂ'ﬁmﬁ%ang oxjrectechwth CEbe,. EXampraanis exgrotsenre

wash"éd \Mtﬁ)'d ’I’@%Nh‘gzsp_@g% ]sollﬁ% ar@@mé\' cﬁ'leéj' Wrﬁﬂ.aas%4, AndGiltered

C sol ution of alcoh
throughz@rl zn(@dltmp)amedwaaﬂu:rem wlsmn(:ent%terﬂm vacOortow hraavrdoil, which

was SUVERP 8 1, B PR S350 00 BLASAF ) B o

desirgthdldeleydend1 sk esibegsd eilaqueous work-up - CH2Cl 2
xtraction. The organi c phase was separated, dried
Sigérer NaZS and concentrated, and the residue was

" purified ,\b chr onat ography (2- 5% acet one/
CH2CI2 1.4 of 23 as a white solid. WO
21 7 P%&@S%@% -37 Step 2: OHC OHC
1 N. B 24

The aldehyde 21 (70 mg, 0.115 mmol) was dissolved in CH3CN (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%
Na2S203 aq. solution were added, and the aqueous mixture was extracted with
CHCl.. The organic extracts were washed with H,O and brine, dried by NaQSO4, and
concentrated in vacuo to obtain crude 22, a colorlesé oil (66mgQ).
Step 3: Compound 22 was converted into the title compound as described in
Example 13, step 5. MS: (M+1) 522.

Example 15

OF
L Y O
~ |
N O NORSNH

y-BOC
2 —> o\\s,,O /(\/‘
, HaC™ ~O 23

To a 0°C solution of alcohol 2 (1.05 g, 5.0 mmol) in CH,Cl, (50 ml) was added
EtsN (1.25 ml, 9.0 mmol) and CH3SO,Cl (542 pl, 7.0 mmol). The reaction mixture was
allowed to warm to RT and was stirred for 24 h. The mixture was subjected to
aqueous work-up — CH2Cl, extraction. The organic phase was separated, dried over
NazSO4 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.
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To the solution of hydroxypyridine 24 (0.29 g, 2.36
mol) in DVF (20 mM) was added nesylate 23 (0.92 g,
w@2@0/0mynd ) and K2CO3 (0.71 g, 5.0 mmol ). The PGWUsm%/ozssoo

5 was stirred overni ght at gg at whi ch poi nt

addi tional nesylate 23 (0.18°Q, 0.65 mmvl) was added,

and stirring at 75C was continued for another 8 h. DWF

was renoved under vacuum the residue was subjected
Steptdy aqueous work-up - CH2CI2 extraction. Organic phase

oHc MRS separated, dfde ove g@ SO and concentrated, and
MQ du.e__was pug | ash chr omat ogr aphy (1- 2%
ae

edq CH2Cl 2) toNp ce 2510 0. 26 g of 25 as a

white solid. Ste ? '
sol cu%h%ﬁolaﬂoapa@Mg}@éywu{'ne:?é @: 2%98%3{% YR D 20 mi) was

addeﬁﬁlr %‘%F%? go@g.:q ‘?ﬁ n"i‘rggg%ﬂay@ k] 9,0 mmol). The mixture

was sﬂrﬂe(:‘j edernlg?ﬁgat Cg bt w&tch?ﬁﬁnt é\ddlggml rpe&;)gatehﬁ (@ad¢sld, 0.65
n ride (5 .,. b. was a and t
mmofHAS BHABA BTG Sl CrA D BOkaS BORT RSl ABOUIRLE Ao N E dvas

remo‘&@g fIndeY3GBUOM, the réﬁu@'%s\@ibhéd!@di ?&bégeél% WBHEAQHS- CH,CI,
rk-up - CH2CI'2 extraction

g@g hase was
extra@b@ar@f@anlc ehpee wasetepaieds ddad ayeh Sﬂate@d qamcentrated, and

I 0
e BG5S LRy A AN RSB Porocuce
0.26 gofridd ade vslatnesolm ocedures as in Steps 4 and 5,
followed by Step 4 of Exanple 298. Ms: (Mtl) 439.
S—te—Qé(arrpl %C16 o) j DNNNHR2 Step 1: O O 17 0~S N 25
2N Conpound 17 was converted into 27
25 u5| ng t hes re dgscribed in Step 1 of Exanpl e

15. WD 2007/001975 PCT/ US2006/ 023800 -38- Step 2:
270 the solution of aldehyde 25 (0.26 g, 0.85 mmol) in pyridine (10 mI) was

added hydroxylamine hydrochloride (0.21 g, 3.0 mmol). The mixture was stirred
overnight at 60°C. At that point, of acetic anhydride (566 pl, 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 — CH,Cl, extraction. The
organic phase was separated, dried over Na,SO4 and concentrated to produce 0.26 g
of crude 26 as a yellow solid.

Step 4: 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
Step 1:
17 \\’/ /O)KG
“BOC. 27

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

of Example 15.
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15

S v NBOC 28 To a ,solution of the nesylate 27 (100
ng, 0.256 mmol) in dry MeCN was added dry K2CO3 (1.0
w@ooanaioPhSH (0.5 nl). The resulting m xture WeST/O8ADE23800
to 5 reflux for 17 h. The myxture was cooled to RT,
filtered and concentrated i n“Vacuo. Preparative TLC
(Et QAc: Hexanes/ 1: 1) gave the thioether 28 (60 ng) as a
st ellowoil. Step 3: Conmpound 28 was converted into
Chte title conmpound using the procedures described in
Steps 3 to 5 of Bxanple 13. MsS: (M+l) 411. Exanple 17
ONN = tep 1: O 28 1 O OBOC 29 To a
27 “soluti f@t i ogther 28 (60 ng, 0.148 mmol) in
DCM (3 ) Swas” addéd §ASPBA (127 ng, O. 743mm1). The

mw@m& el e 15052 6 P e e Pt Ty MGBRY was
adde dnyes, G eﬂO@)@ndq@rﬁSHr(DFSimPﬁ THe Kthg ﬁ’m@urfe%gs hggted to
| fone 29 (40 as yellow oil. Step 2
reﬂu>2§>r\,\ja7s hcbhe 'P‘EtlelWﬁsoCQQl@dftq) Rle fl&i@rﬁsbamicuefﬂefgrathé in vacuo.

Prepﬁé&ﬁ%mf?s@ 4(%33 é)&%gShn'é)Sé%)%h%ﬂhP%?@)r{@%gzﬁSf yellow oil.

StepiO O)M-pOLﬁd(Z&)NllS‘IS?nﬁ)nNeﬂéd Gﬁtﬂiﬂhgﬂde%nﬁ&nﬂncﬁusﬁ;@ I’E]ﬁe procedures
ved in wa opped Wi
desc%@%r&g? %qu(erﬂ"fil?u{?é M%(Wdé"fﬂag?c with 0.5N

aqueous NaOH (60 m) WO 2004884975 PCT/ US2006/ 023800

-39 added in portions. SO | (10 g) was added and
t he organic |ayer separate»\(ﬁvi\/k
o
Step 1:

(@)
s — LY
//S\\ BOC 29
O 0

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
diluted with DCM. The organic phase was washed with 1N NaOH, brine, dried and
concentrated in vacuo to 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

é@*@&
Step 1: f>\\ .

I\ - |
HO\/(c}&\ oHc” 0 Y

N-—
T / 31

Compound 30 (5.4 g; 28.2 mmol) was dissolved in water (20 ml) topped with
CH2C12 (50 ml). The mixture was made basic wsth 0.5N agueous NaOH (60 ml)
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The aqueous | ayer was extracted with CH2Cl 2 (6x50mL).
After drying with Na2SO4, the solvent was renoved

WO e@mootees conbi ned extract yiel ding 4.55 gransP@f/US2006/023800
colorless clear oil. This ol di ssol ved in CH2Cl 2
(50 M), was stirred at RT hl\/h02(10 g) for two 5

days. After checking the reaction m xture, another 5g,
added at 24 h intervals.

adde?’f-:ﬁ@ an&?ﬁ?ﬂ%@ﬁ?@%@?ﬁ@%awm augﬁh@ opgahiofayssiseparated.
The aadeblul@Iay%‘PIWa% sashed saveralei '&%‘3&2520@% %&?@&%9 with NaeSO4, the

Renoval of the sol vent using 7 é
solventguagyrenoyed fragt thelcemsbinegded it yhldjmg 4(%mam§b€@olgrless clear

oil. 'phls?bil3 s@o,s)edg{ﬁé%?le i5(£g1lgt ha)éﬁtlgfc’q%qp l%% paryvg—h?’ (18) for two

daysatAfE&' ¢heckﬁ1g1ﬂheQ‘ea611@Chﬁxﬁu@é é}%tﬁé%g Nap rgaﬁ%gf Fééggaﬁt were

tir

t
aciefh s ROReBIS0 ThE i ks e liore Fvwdnid pad ofcolte, and the
Qb—géﬂ {
solid MERHeE, o RN ot O Ch Sy AM 52 the S5 Rus il Bapoed

PreS$l€ﬁM¢|dgdt2n&1 gaifyweoducts3hgs laqmuoantrpolem%yé t he
te r2eact| on mxture was purified by flash chronatography

S——Rtm ng silpca gel as the solid phase

Et OAC Hex ne I\/EO—|( NH3) (60:35:5) as eluent. Yield:
ﬂ uct 32. Step 3: O 32 LiOCI | O

N- 33 20 Th @ctp;az(&84 g; 13. 0_4 mol ) an;:l
| '[EI(tFngg]orgl géﬁt)é %EB gzﬁohgﬂr o eggngz‘ﬂ ?ﬂ 7% %é?%@&@lﬁéﬁe stirred
at RThin) 15 A o CHO1) fof 0Ngir. hﬁaBPi(osi\% é4h§4 gobM SRl e)"\ﬁ%sethen added,
renmoved using reduced pressure a
and te najsture S@Fregé"@@rd\& fg02@)h.whbe uminture |wa§icdllq,ied Sllﬂé][:CHigClz,
ash EBTATY SR ARS8 BEOKVIE TR U b B s ppycrous

Na,SBuarfdtes remavihg thisksDiverlusiig eedilaedliSresBure’, thdNreddtidn\Wixture was
purn‘lg@ 87/1‘[98!11 Ft?orﬁ tcfgLr’%r%? %%Zggsglp ica 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
33 — LiOJ\O I\>“\
N O N— 33

/
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

31

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
described in Steps 2 and 3 of Example 5. MS: (M+1) 481.

Exampie 19

Q0
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-40- Step 1: Ngn ~\ I HH 34 H 35 Conpound 34 (10 g;
37.54 mmol ) was dissolved in MeOH (100 nl) and
WO e@anerd7sni t h p-tol uene sul fon| c acid (7.48 g;PGPUA2006/023800
nol es). After renoving the | vent 5 using reduced
pressure, the resulting sal t4 s di ssolved in absolute
EtOH (100 M), Pd/C (4.0 g of 10%9 was added, and the
m Xt ure hydrogenat ed at RT for 20 h. Mre catalyst
Step was added (2.2 g), and the m xture was hydrogenat ed
her 6 npat al yst was then renoved
@tﬁ:olugh a Pad @%f:Ue and washed wi th absol ute EtCH.
em)vﬂ of the solivent dSi ng reduced pressure gave
1 f rq:RLg@
co%)r?\q/’érted |nt tﬁ?? ?‘tqelm'%ggnpounggﬁe/%%l Hr‘(%é%%ﬁd
treatqul with gutadsene delfanic beid (74 BYep3 43naades). diftdbranpivind the solvent

usinglBtRe HrpsNire, FEHERMNG kapdyas Yissolyatip ghsOlugb BiBH (100 mi),
Pd/C@'@I’?@MO% wés 8dded, i mmh)xtm@d §nﬁbd|§t RPfor 20 h. More

0x0- | - |per|d|ne (2 di ssol ved

catalystvwﬁ%/a@w?ﬂ( DA 16 miare wah hyRERSArENey torancing] 6 n. The
cata s R bpRpEi 20RO O wERRE 80 O
Remamta_)l of dhakelvent using aedlpe&cbdreaqua)gave\la&@&g ofhvpIBAdsait oh35.
sten 8, CnpPRrdabuet Bl BTN AUE s 000 Y s 5a M HRbetures.
desc@éawmrean@a@ﬂ@mptew PMEIYRR-13 3¥9.9 of 37. Step

Conpound 37 was converted |nto the title conpound
u3| ng the procedures deEXamplai2fn Steps 2-4 of

Exanple 1. Ms: (Mtl) 428. Exanple 21 G arN, NN
N 25 OH NH2 Cli @%‘ﬂl Ex. 21 Y
Step 1:

Gl Cl .BOC
Q,, ,— QLU
NHy, 36

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 diluted
with CH,Cl, (100 ml), shaken with saturated aqueous NaHCO3, washed with brine,
and dried with anhydrous Na>SQq4. The product was purified by flash chromatography
(Si02) 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.

Examgle 21

C@Q%@
@ OH+ LIOJKC.JQ —» Ex. 21

NH, 39



N H 38 NH2 39 WD 2007/ 001975 PCT/ US2006/ 023800 -41
Conpound 38 was prepared as described in Ex. 20.
wee@pasrars on of conpound 39 was descri bed i n RSI/US2006/023800
6, 720, 328. Preparation of thgr title conpound from 38
and 39 was effected as descr |bed in Ex. 1, Steps 3
and 4. MsS: (M+l) 428. Exanple 22 0 F\A\INNA\NNNH O
| 5 Step 1; FBOCF Il j y.BOC H 40 Ol N 41 Conpound
400@153{3%’%%3 @@Sﬁea@@@ra%éasm&eddo@@@% Peparation of compound

59 RSB PRy (PY2ERR0, Blol ) B P ShEENT o 30 ano 3

was pffecizdlas desoiised in EXel, 8Bteps St 2. MBRELNA2BL Was
converted into the title conpound using the procedures
of Steps 2 to 4 of Exa le2 (M+1) 531. Exanpl es
23 and 23ZAOF OFFN'N MNN F'NANNI FI ~ N
~ |, HF Ex. 23 : N NF NH Ex. 23 +
Ex. 23A 15 | ~FH l}ﬁ?ﬁ und 42 ﬁepared using the
procedure described foll pFeparinhg conﬁ'b‘and 37,
foll owed by BOC depr ob n as described in the

5 conversion of 3 into 4 Exanpl e 1, followed by EDC
e niedi ated coupling with N BOC-a-fl uoroi soni pecotic

St
F \BOC F N-BOC
L — "
N
H 40 o~ N

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

41

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

Ex. 23 -_N Ex. 23A

f /ka — > Ex.23 + Ex 23A

Compound 42 was prepared using the procedure described for preparing

15

compound 37, followed by BOC deprotection as described in the conversion of 3 into
4 in Example 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 CH.Cl, (14
ml) 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 CH.Cl,, the mixture was filtered, and the filtrate stirred with satﬁrated
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acid, followed by BOC deprotection. 20 Conpound 42
(0.41 g; 1.22 mmol) and pyridazi ne- 4-car bal dehyde (0.2
wW@2002/08275 mol ) (prepared as described in US 6PGROSBAG)23800

were stirred at RT in dryCHé 2(14 m ) containing
activated nol ecul ar sieves 0 g). After 4 h,
NaBH(QAc) 3 (1.27 g; 6.0 mml) was added i n one

ort nd_t he mxtuestlrredfor 20 h. After .
aquegy “PE’&@& ?’Rhe 38URPUS ayéf—lﬁ@s?_eXtrﬁ%e%Wﬁh lﬁldz@a,sthe extracts were

o o 10 NG R

mixtaiguwas Partiaflyrpuifieddnt flazatt @ﬂomaidnglﬁlda(ﬁldh silitee gekiding fisst 100%

CHALE 253 BBORAES AL B AV A S, cggon. e

compumerﬁtseexﬂ tiy miktasd welne saphege@BYyré 9
. 01{714&?—1{ % Cr2q 2, 't hon 3 204 %&Fb@méqwgé SHigalshl ysing 5%
e Mﬁ% faBrmohile Rﬂﬂf@mT iTpave Oc%gmféixaem;de 2%hand 0.054 g of

ExarfipRi 288 PRI 015 ¢RAY LC on silica
dgiél usi ng 5% ? 1?1;4)_9 %ﬁgﬁﬁmﬁz e phase. This
gave 0.17 g of Exarrpl e 2Exampl®2d54 g of Exanple 23A

23: Ms: (Mrl) 430; 23A: Ms: EMWrl) 522. Exanple 24 10
NNFN /r~F 0 NI2 10 IN XBr ~ ~ O~/
F1 i F44 43 F @lldsprlon)(OMg 21
nmol ) was washed h xanes topped with
dry THE (25 m). FI- 4- hydr oxy p| peridine was added
Step{lp” one portion, stlrredfor five mn, then 43 (4.8 g,

23.19 mml) was added drppC%i se. After 15 stirring for
nched by careful addition of

Brt he—seact |
F/(j;:er (5.0 m) e clear solution was diluted with
Et OAa3 t he adquedusFl ayerf4was separated and extract ed
wiNetH B0l dissersion)i(0et §x21 AN WSQNMEWJtpﬂH&aBes (2X),
then% ?ﬁ |ﬂ} d_[ éer anlhydrous then puri
PR&A WiH 8Ral 95 @aHpNor 5913140}@/(@@}()/ pipiefigin@was added | m one
portidF} SAALEISAMRSAY, 1RBRI(4D Pe39 il ngvovéﬁga%f%%égp widh.  Atter

as a colorless oll
stlmn@cfﬁr/éﬁt, &e reaationhwas qubecmnrb;a cacsfu samjubh of waléﬁ@lﬂ) @d). The

clear QSE&IBHQ\?&% Jilﬂjtg& Wit l%tCB,Rc the aqueong layer wé\llsB :se g/rg%()ad ang extracted

with EtOAc. The combined extracts were washed with brine, dried over anhydrous

Na>S0q, 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.
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.

Examgle 25

@\AQ*OVC
T o

Compound 45 (3.56 g, 10.91 mmol) and anhydrous K,CO3 (4.52 g, 32.73
mmol) were treated at RT in dry DMF (15 mi) with CHal (0.88 ml, 14.18 mmol). After

.BOC



Example 25 0 F" 0" - 0i N (~F Step 1: F NBCC F
NBOC I~ NT I~ N25 F 45 F 46 Conpound 45 (3.56 g,
wagedaormdl ) and anhydr ous KZCGS (4.52 g, 32. 7BCT/IRW0§/023800
were treated at RT in dry DVE (15 m) with CH31 (0. 88 :
m, 14.18 mol). After WD 2067001975 |
PCT/ US2006/ 023800 -43 4 days, water (50 m) was added

dt pxture was extracted with CH2Cl 2. The
4 e el Ot é«ﬁssa%%amﬁmemmwfmwesm@acmwﬁh@Hzolz. The

comBiieRfloysts LY W NIRPEHNe, S W EAIA LR BYalh380c iassO,,

chr omat ography on silica ge US|ng
Purifieation megaslgah@ma@ggapﬁy on sifica tgeft Gsing E)‘%ﬂ\neQH(NH:;)/CHZCIz as

46 rted into the title conmpound
e'”eﬁggﬁ\g ???egé’.fvﬁ’%%%iﬁ%e described in, Steps 2 to 4 of
te@amﬂnﬁquu/ndVEe mfé%‘éé \/é‘?rt‘éd .ﬁt@m@@@@o@ﬁs@?@@q@gﬁo@dms
desaribgd iRStepa g tQ448f ExmAlesﬂoMSs@nm).m of 47 (1 m,
0. 024 I repared by cedures as
deé F\I n:rra )g(pthg synt hes&%@&gﬁ‘pound 4 in Exanple
% H%‘ &@\? procedures simlar to thase used in
syn s of ¢ und42j:n 3) _in DCE
nt ai )%q:\%%c was -adeed @. s Jof Ja deep
ol yp yI ene m crot iter, pha Al Btk
FsoI ut #6n of each F e i ndi vi dual aI dehg/des (® = H)
Fe on s,le(Q6 in DCE (0.117 m, 0.117 mmol)
vveg ulipneal 46 (1 ﬁ@ Qi24smmal) (nmeare@iybsauswgcpmcedures as
desc?@%é‘tféplﬂe%fa/nﬂ?ésﬁ@of?émbloﬁﬂﬁq”nu@(érlhbfaec?tf%ﬁg a%yyprocegures

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
(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
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
CH2Cl; (3X), then MeOH (3X) to remove unreacted reagents. After the plate was
allowed to sit for 10 min, the bottom microtiter plate was sealed, NHz in MeOH (2 N, 1
mi) was added to each well, the microtiter plate was sealed, and then shaken at 25°C
for 1 h. Then the solutions were filtered thru a polypropylene frit into a 96-well
collection plate. The wells of the top plate were 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%-
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.



The mcrotiter plate was then seal ed and shaken at 25C

for 20 h. The solutions were filtered through a
wW@iogooopyl ene frit into a second mcrotiter pPEL/ES2006/023800

containing MP-TsOH resin (-100 ng). After the .top

pl ate was washed with MeCN"("U0.5 m ), the plate was 20

renoved, the bottommcrotiter plate seal ed and shaken

at 25C for 2 h. The solutions were filtered through a

pol \\pEapioene frit and t h&rvdWeEn was washed Wit MS

CH2@1 2 (3X),| then MeOH (3X) to renove unreactefV+1)

readentogA Affter the plate allowed to sit f41310

mn,| the botjt om f g -ﬁ was seal ed, [NH3 in

N
MeOH (2 N, 2| ml) aglde cvn\ve%*s the
mcrlotiter plate wap <2aled, and t hen aken|at 25C 25
for [1 h. Then the solutions were flltereﬁ thiu a
pol yipr opyl ene frit |nto a9 mell col | ecti of plate

The |wel of | -F hen hed o
dé% aEe !eno ed Thdh YHhe resulglng

(0.9 ni

solUtions in ransferred
intg vials & e solvents rennved in vacuo!via a
SpegdVac con The resulting sanpl es|were

eval gated—bytCVSand—were @0% S0% pure. Y elfldsT 60%

1”4

30 80% I ndi cempoundg were then resynthesized
on g | a6ger ng same 423
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intd Exanpl e 23.] W32007/ 001975 PCT/ US2006/ 023800
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Example 27
0
pedeae
F
2.2-Dimethylcyclopentanone (0.10 g, 2.0 eq) was added to a 0.02 M solution of
47 in CH,Clo. Titanium tetraisopropoxide (0.15 ml, 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 CHCl2 (50 mi)
and washed with ag sat K,CO3 (50 ml). The layers were separated and the aq layer

extracted with CH,Cl, (2 x 50 ml). The combined organic phase was dried, the
solvent evaporated in vacuo and the residue purified by column chromatography
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O F\ I F-N'ONO F 2, 2-Di net hyl cycl opent anone (0. 10
g, 2.0 eq) was added to a 0.02 Msolution of 5 47 in
WERBOO@L7i t ani um t etrai sopropoxi de (0.15 nml, BRCRUSIHP6/023800
was added and the resulting m xture was stirred at RT
for 2.5 h, NaBH(OAc)3 (0.184/-2.0 eq) was added and
the stirring was continued for 15 h. The m xture was
diluted with CH2Cl12 (50 m) and washed with ag sat
(SIOKZREI£:5M4N NH3Thdvie@ye9S:.500 giveanatidbednspulind@.@16 g, 9%) as a
I Ialer e trggh with CH2Al2 (2 x 50 m). The conbi ned
yelloy arMLS'ng s dried, the 10 sol vent evaporated in

vacuo and the residue pugbhfifle g col um

chr omat ogr aphy WD 2007/ OOTQQZ?‘F’CT/ US2006/ 023800 - 47
(Si 02, CHzCl2: O. NNI—E;in OH 95:5) to give the
title conpound (O. ) |l ow oi |l . M5

(Mr1) 439. Exanpl e | R +NDF 5 Step 1:
O"F\ IFON~ON,,CAH Ex. 28 OF Ex. 28A Exanpl e 28A

s prepared from 47 using procedure of Exanple 23,
&gp_ﬁg”om@ by BOC-deprotection. Ms: (Mtl) 426. Step 2:

Fo A solutlon.of Exanple 28A (0.107 g), a mixture of 37%
\@ orfral[dehyd Tomr) Be@& ormic acid (1 M) was
t at yYefMuX for 16 h, then diluted wth CH2Cl 2

F(30 mx) 28ad washed with agq sat K2C38 (30 nm). The aq.
| %hd@?Bﬁxﬁ/ééﬁF@ﬁa%t%m&ng%go?ecﬁﬁe@f)éxaﬂﬂﬂetﬂ followed

conmbi ned organi ¢ phase dried. Th ol vent was

by BeUrpratesionndés: (Matld2@nd the residue purified by
Step %'Oléfgé\:uﬁ?ﬁ %ﬁ%ﬁ%@?@é @e?é_é g?gg%%még bﬁ??/%\lgg for'n?aldehyde (2
ml) aca faniie ssic(tyst)akas hbbted MiBflukFor46 h, Banpilted With OBI,Cl, (30
ml) ar|1\<|9 Waé)é%'d I>/Ivi‘th aq sat K2COj3 (30 ml). The aq. layer was extracted with CH,Cl, (2
x 30 ml), and the combined organic phase dried. The solvent was evaporated under
vacuo and the residue purified by column chromatography (SiO2, CH2Clo: 0.4 N ‘NH3
in MeOH 3:1) to give Example 28 (0.052 g, 47%) as colorless crystals. MS: (M+1)
440.

Example 29

o)

: o) N)KO Z N

CI/@/\mJLN/Q N\/Q
p1:

Ste
Qoo —= QA

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-chlorobenzylamine (43.68 mmol, 20
equiv) followed by NaBH(OAc)s (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 CH,Cl, (3X) and then

dried in vacuo to provide 49.



10

15

20

HHC Step 1. QCHOcl NH 49 48 20 To a DCE
solution (150 m) of
wQ2(040610rs1y| - 3- met hoxy) phenoxyet hyl pol yst yr eneCT/D82061023800

48 (2.8 g, 2.184 mol) at RT was added
' 4- chl or obenzyl ani ne (43.684&wl, 20 equiv) foll oved
by NaBH( QAc)3 (9.25g, 20 equiv). The flask was capped

' and shaken at RT for 3 days. The reaction was

Step duenched by the addition of 2M NH3 in McOH  The resin
was t hen shed with MeOH (3X), THE (3X), and CH2Cl 2
(3X) an en 25 dried in vacuo to provide 49. WO

2007/ 001 6/ 023800 -48- Step 2: ci 49 o
NHS5 2 solution (6m) of 49 (70 ny,
o 0546 mml\') a @0(0 23 m, 30 equiv) at 0 C was

added dr se a CHZCI 2 (2m) soI ution of triphosgene

7B 01, iR 1 [RaSRED 400185 8D GRERER 125 m, 0
equiviaRCI°2 waxjadaled dfopeisel an OkaOLo2npsdhitionrafsiiphdsyene (57 mg, 4
equ;v%ﬁlgzﬁé)&&lpnrghpwgﬁqn {a;ggg?% gé{j :gg:aggrh é?&qé?(grg,a h5 ?ﬁg Ir(\a/gin was

then @Qéilhéfd W|ﬂ3tteH§@5qsx§aﬁa dties iseakes. %dthfbe%sw.rﬁbl—g@b% ml) was

. The resin was then washed wth
addeq‘rnwdme@ @205 &ﬁwvajaﬂédh%4mm-1=tﬁm mrﬁm@d% 5mg, 5
h 0 T
equiv). Fhe b BRBCR AL se ARG il Bt BD) oty ThigieSin was then
washed&\l‘ith Me©H €3X) Twifs, thee @H\Lﬁb@md diied iIEMACGLA. (T4ve)reasitdwas then

treate Hﬂ%@ NM‘% ,\@ % @ v'\qﬂé @erfm@ggé?o gwq}?b%tq@y@ﬂsuane for

5-10 mms 8a&1p 4G hemekih wasltHdn wAsHEY MRhrEH,CR (£~)nd dried in vacuo to

provide resin 50.

cl o
[?i Ishe
N NH
o
A CH2Clz solution of 50 (70 mg, 0.0546 mmol) and DIEA (0.19 ml, 20 equiv)

was treated with a CH.Cl; solution of the acid chloride of FMOC-isonipecotic acid (2
equiv). The suspension was shaken at RT for 20 h, then the resin was washed with
MeOH (3X), then CH,Cly 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

CH.Cls, then dried in vacuo to provide 51.

Step 4:
cl

o~ P or e
H

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).



was treated wwth a CH2Cl 2 solution of the acid
chloride of FMOC-isonipecotic acid (2 equiv). The
waaapemrdon was shaken at RT for 20 h, then theCT/ES1006/023800

was washed with MOH (3X), éhen CH2Cl 2, and dried in
vacuo. The resin was then tfeated three times with
20% pi perdine in DM for 20 m n each, then washed (3X)
with DVF, THE and 20 CH2Cl 2, then dried in vacuo to

The flpsbwiaseciped Sodghakercat BT for 2aiays. Fhe resinwas thep waged (3X

each wtq\lgge(éﬁoag{gu &k@ﬁzdﬁ}%\ %{t%c{a%%%qg[@agﬂta%fi ol ) at

Step £9He) Oprotdh@ﬂwbl@%lé(a%@)&f thelrelth byt Gregeiten) of meuce for 20 min
2R 2007/ 001975 PCT/ US2006/ 023800  -49 The flask wa

each wapggt%am‘\ gh@kb@lzatheqaolﬂbenszwméranﬂeérerde@t%v'ﬁgsaﬂ%m% solvent

remo‘(ﬁéiﬁ]o\g?%ﬁ%y%w %gg%@%g ‘Wgﬂg d’%I]%e pro uc Dﬁ@ C %3{?}/!641(116 470.

olJkirighenailegons bylid B&quaréeynmbs&a)mmederesoﬁw&f@llnwmg compounds
each with 40% TFA in CH2Cl 2; the solutions were
were prepe@rred into vials and the solvent 5 removed in

tfEd @ speedvac to provideéyge tijtl e conpound.
EX. h/gﬁﬂ? M+1) 470. Usi ng anal ogous 9{411(; qupport synthesis

20A rocedures, —the @Ullumnngfconp ler e prepar ed.
EXStruc 0467 \ ~NNI HH O d
gg H 29C 0 504 | ILL N
Cl ,
29B o 450
O N Z N
sYNSeheNe
H H
20C - O 504

H

FsC

29D Q 436

iy O

29E Q 470
O N ~Z N
H H

Cl

Example 30

O
N“/Qﬂm AN,
O

Step 1:
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NI, HH F3C 29D 0 436 ONx ~NNNE 0 470 29 9(HH

[ ~NNNC xanple 30 EO FNNNN \ NH2 100
w@E@p/0dr97AN0 2007/ 001975 PCT/ US2006/ 023800 - 50PCTUS2006/023800

c5..NH2+ 16 \ NHOC 53 O 54 npound 53 was converted

into conpound 54 using a protedure anal ogous to Step

3 of Exanple 1. 5 Step 2: Conpound 54 was converted

into the title compound using procedures anal ogous to

s 2to 4 in Exanple 1. NQCMFl) 440. Exanple 31
@ﬁh E- NON TN NH2 J N :  F \ NH2 NBOC F H
RBOC | +H3C—S~ON@]IE//0\\ 625410 60 O0O61 | FF

Compound 53 was converted into compound 54 using a procedure analogous
to Step 3 of Example 1.
gtggg Compound 54 was converted into the title compound using procedures
analogous to Steps 2 to 4 in Example 1. MS: (M+1) 440.

Examgle 31

& @*@Q

Step 1:
N NBOC NBOC
NH :
)@( o HaC~g—O )@( \/C'
/\
P Feo d %

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
(20ml) and EtOAc (50mi) were added, and the organic layer was separated and
washed with H,O (20ml), then dried over anhydrous MgSO, and concentrated under
vacuum. The residue was purified by flash column chroniatography (hexanes-EtOAc;
8:1), to obtain 62 as a yellow solid (1.72g, 50%).

Step 2: Compound 62 was converted info the title compound using procedures
analogous to Steps 2 to 4 in Example 1. MS: (M+1) 462.

Exam Example 32
Step 1:
[ N ‘ N
HO = -BOC |

—» HO &
” 66 NH, 67
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A 60% di spersion of NaH (480ngy, 12. Omvol) was added to

a solution of 60 (1.76g, 12.Omvol) in DVF at RT under
wWOR00706192% stirring at ambient tenperature forPCBOSI9061023800

compound 61 (2.93g; 10.0Omol), prepared as descri bed

for conpound 23 in Exanpl e-Pd,- was added, and the

resultant m xture was stirred at RT for 16h. H20 15

(20nmL) and Et OAc (50m ) were added, and the organic

| aYera stised dpacavked soldtiomatbetipound 662.682M8.4 hh®M), prepared

as dG5lr He 8 28008 IR rEGa PDatnpe ade toran TFA (6.07 mi,

oS8R IRy o oo ghRNeg ol 1 hin M g5 E Rt el
soluti@shwast stirechall t Gdox 10 Inaing T & 26h. pVoladiths wsre &noved

und%@ﬁ%?éa}éé?@é?@%ﬁ}@ffﬁﬁﬂ@ﬂ%ﬁ*@%‘légol&g%% g‘;gtj%(#%g. To this
solutiorB@@sNadddd portiontse (exGtHdrnic)57N YM2tREAGUOAAIEnia (5 ml, 35

PCT/ US20Q6/ 023800 , -51 T tirred, ice-cooled
mmal§ryKiBR (e SeLARDRATS £ Rabeg endgealifinan thajrpiten of

o . .
ool A Ao SRS Sty My s
triturgiad wife EQAc @0pal)i ddheomixtarenwas filtaeed, s fitteate wWasestripped of

I ' ' . ' t.hen
solvefftfter rBalid BysBRe 2id oSl bae Pt T Madtiucea
chronmggsgmp@y _Igansiliq:ehgeln eﬁjtm@eNmstﬂg-N?ﬂN%NHﬁ(MGl%), to obtain

. To this . solution was ortionw se

compind Bran @) Ohis RANGRT B Atttk 5 m 35 mrol ).
Stepmaki ng the solution basic to pH paper and resulting in

the formti ,@%a preci pitate. Solvent was renoved

under i ggj@g ssure, and the residue was
tritura hNet g (30 ml). The mixture was
filt d he filt j d .of t
ke Send st etf i1 B e e i e Rt U S ter 6.5 mi

was ddded NEFHICOG i1 .Qw,wgmogg‘foﬂbb\ﬁe@%yg& 15098 Wi él}%udéﬂg%tholution of

:0.2 to obt'ain conpo

CH2Cl 2- MeOH - NH3 (90: 9:
chlorggcetaldghydmn(2: &4 pﬁmﬂ}é’ﬁ q. R24% nynoh)odhhe sisgpapt suspension was

stirred and refluxed for 2 h. The dark amber-colored reaction mixture was carefully

67

concentrated (frothing) under reduced pressure to approximately half its original
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
liquid phase, which was filtered. The filtrate was concentrated under reduced
pressure to a dark oil, which was purified via flash chromatography on silica gel,
eluting with CHzCl,-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
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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N~ 67 N68 15 To a stirred solution of 67 (1.39 g,

11.2 mol) in EtOH (46.5 m)-water (6.5 mM) was added
wWORMHTOBI9(1L. 88 g, 22.3 mmol ), followed by a 50%eT/1s2006/023800
aqueous solution of chloroacetal dehyde (2.84 m, 1.75

g, 22.4 nmol). The resul tamS3uspensi on was stirred

and refluxed for 2 h. The dark anber-col ored reaction

m xture was carefully concentrated (frothing) under
StepiBeduced pressure to approximately half its original 20

vol unme @d/@v@%i Itered. Collected solid was washed
6s Wih MgQH _Qonkired filtrate and washings were

concentrated’in vact®o and yielded a dark, oily

t e plstigedrauspension ofteathydrachieride ﬁlﬁbf 68 ¢tléeey) 7a15 mmol) in

CHOR K835, SO\ BIRGhRE 508750 7, AR AS e oo

threeﬁﬂ@ﬁﬁﬁldﬁ(&iﬁﬂl&;ﬁkﬁi@bné edheadsulasioi®y bRvi ﬁﬁktlﬁré’bf liquid phases
purified V|a flash chromat’ography on silica

was gjiired fﬁ%% &Ylg WPleklecspraponentsaverenanmved under reduced
pros<ufd AP, Bofibsidi AL RIRIE NGBS B 13 iy 1 x 10
ml). éutr@;omamweshnng willacetond and wﬂasomdpykjetaeeymmed Hydrochloride
nt recipitate forned and was
salto kﬁ?ﬁ%%g@% qol\’\fr (2)?7 Q)aéj%/"f\)/l syr!onge filter). To the
clear yellow filtrate was added via syringe 1 M

Step 8t hereal HCl (8.1 nm, 8.1 nmmol). The resultant mxture
was stirred briefly 30 and was then filtered. The
hygroscop| c solid thus i sol a@ed was washed rapidly

et one andk. g
he hy N ochloeri de 3 tan powder (1.34 g;
I V\D 2007/ 001973

53800 -52- Step 3:
F68,0] N 69 To a stfrred guspension of the
herochIorlde salt of 68 (.32 g, 7.15 nmml) in CHCI3

2 (785 lit 10. 7
GonTehing 51 S RpBred, Sgl'ngﬁF\@@ra%ﬁfﬁu% ARG R0 those of
stepsPoahd 2FFom BX@mse ul él?@boﬁil&%@d/ i A1 lr\thQf r&éé&ﬂr@

phases was stirred for 2 at RT. Vol-at onen S
analoggy®tq siepv2@f exaeple Baﬁc@ﬂowdda&mwedar&janalegeus ital step 3 of
examéfeﬂ?“e was triturated twce with acetone (1 x 13 nm,

10 nm). Filtration and washing with acetone and

Step ©fi i sopropyl ether yielded hydrochloride salt of 69 as
a brown powder (1.27 g; 87% . 10 Step 4: F

0}
R F T
/O“ + 6 —— Ex.32
O NH
F 47a

To a stirred solution of amine 47a (220 mg, 0.644 mmol) in DMF (7.5 ml) were
added successively K2CO3 (297 mg, 2.15 mmol), KI (an unweighed catalytic quantity)
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 allowed to
cool to RT and was then filtered 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
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OFI FF-NHFp Il FF-N OONH F 47b F 47a 15 Conpound
47b was prepared using the procedures anal ogous to
W0 bwgmeofs steps 1 and 2 fromexanple 1 and coPVEUS®EA6/023800

into 47a by using the procedure analogous to step 5
of exanple 296, followed by‘?r'focedure anal ogous to

step 3 of exanple 13. Step 5: 20. OF F ~F N + 69
--- Ex. 32 O NHF 47a To a stirred solution of am ne

chromizéograpby op, silicasgel, atuting with OMECRL7CH ;0H-Nkr(87:30.860, to obtain

o GHSSHRAIFL Y PO b D e s e

ng, 0.741 mmol). The res@ybaibled | ow m xture was
pl aced in a preheated oi and stirred for 12 h at
50 C Thereactlgn m xture s allowed to cool to RT

and was then flltém @g pag’op Celite on a
sintered glass fun Nuarsx: d thoroughly
wi th CH2Cl 2, andflltrate and washi ngs e stripped

FNApf Nment under r%@%ced pressure. The residue was

viat 2007/ 001975 PCT/ USZOOG/ 023800

hrb&@ raphy on silica gel. el

é&gm\n@s BesibsSo usii (8 profpdiiesidicrbedfar the

convél@ mﬂéﬂdom%oaﬁd Qlf inh 28 g:EQ ef EO%II@SWeoG@)ZQBO@@eFrotectlon

M+1) 473.
undegj‘(he é@nd'm@@ﬁe@ﬁiﬁﬁﬂm‘cﬁ@a"r abExpm@iaded using the

PrsHPYLRS 6953644 850\ drd hifthe title compound using procedures
analogous to Steps 2 to 4, followed by Step 4 of Example 298. MS: (M+1) 432.

Example 34

F RF
N0 N X-NH

Step 1:
cHO CHO
X
~ —
'N/ -B50C B
N . N N/BOC -
H

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 NH4ClI,
and the pH was adjusted to 7. The mixture was then extracted with CH,Cl,, the
organic phase was separated, dried (Na;SO,4) and concentrated, and the residue was

flash chromatographed (CH.Cl;) to produce 5.56 g of 71 as a yellowish solid.
Step 2:

O E . O F
L O n — CL O O
\N o NH \N o N A N,BOC
72 73 H

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

accomplished using procedure of Step 3 in Example 1.
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conversion of conpound 24 into 25 in Exanple 15,
foll owed by BOC-deprotection under the conditions
waele®ecnoitesl in Step 4 of Exanple 1. Conpound 69BCTHES2006/023800

converted into the title conggund usi ng procedures 10

anal ogous to Steps 2 to 4, fgFrowed by Step 4 of

Exanpl e 298. MS: (Mtl) 432. Exanple 34 OF F ~I "N, "

N~NONN-12 Step 1: CHO CHO BOC -T ~ BOC NH 70
StepN:NCpmpunb73 was casivertiedrintofthgditie TobnppurzRusingnagirpceture

ana'%??w%ﬁﬁéﬁ%&?&#af%ﬁ?ﬂ@%éskét&%@%ehyde (9.0 g, 30.0

mmol ), and the m xture wasanpdlerysed for 6 h at RT. The
reaction m xture was dil ut Wi wat er and aqueous
NHACI andth,_e pH was adj gysted to 7. The m xture was
then extracted W ) Nphase -was
separated, drieds an lkd, and the
resi due was 20 flash”chromat ographed ( dHZ) to

Stepproduce 5.56 g of 71 as a yellowish solid. Step 2: 0
FOFFFNO NONH + 71 0 ~NON N\ C N N.BOC 72

[

73 H. Od:mgé‘zﬂd N reparegdyn two steps from
73 coeapeund % ﬁg w;e;dqr/@hn_@b@gous to Steps 3
and 4 of Exanple 1. Conversion ol 72 imto 73 was 25
ad¥ sabitiosvd df wisfing? (@28 dy10e5@MrSdk In MeOH Ex@ml) ®ad charged

wit YRR RIS A e RORGr v SUeuRa baimigon I 2im)

overrigac €Tk eat%'v@%%ﬂﬂ%r%@ offt & haShelvAfPMEOH al&ithd MEdte was

458. Exanple 35
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 3

6
F i
leNecae ¢
NS
N0 N X NH,
F

Step 1:
HO =
—_— N
70 gi\/soc

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 allyimagnesium bromide (45 ml). The reaction mixture was
stirred at -78°C for 2 h, then allowed to warm to RT. The reaction mixture was
quenched with water, neutralized with AcOH and extracted with CH,Cl,. The orgénic
phase was separated, dried (NaS0,) 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. =
N/ N.BOC 76
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N NIl ONNH2 5 Step 1: &F F.. N 73 MNOv N.

BOC H 74 A solution of of olefin 73 (0.28 g, 0.50
woremizpoionms MeOH (10 m ) was charged wth 10% PRCTZUSDNEOER3800

g), and the mixture was stirred under H2 balloon (1

atm) overnight. The catal yst’? was filtered of f and

washed wth I\/EO—| and the filtrate was 10 concentr ated

to_produge 0 g of 74 as a clear oil. Step 2:

Cofpéur® @@%%Omoﬁa@oheW5 ft.6 g, Berd mnh@l uo@pg@mzs ml) was

add%ghlé?rm_alﬁ{ ﬁ%ﬁﬁﬁfg@‘%ﬂ@%@%’é’r )d%,;?S mﬁp%é@’ m% n,\i'[)ip<q|a.|2t361qi_=|on mixture

T
was S8rrStidpr 1:h 07870, NaNnB@Q 07I5T éhdidrlJt%@ vﬁg} W%}éybé\g{j%%eous

was

NaHZ;,cq?,( ﬁ?ﬂg? %@?‘t%%l"‘(ﬁggﬁr#g%wlt i 33| mctrgamcqma(seBNas separated,

Il L8C for
o o 2t At s e i 8% e Biphed
(CHafdls) toprqdece Al 4ng O 76eisen clezewiir al i zed with AcOH and
eggtract ed with CH2CI 2. The organic phase was
—tepsepar ated, drd,ed (Na2804) and concentrated, and the
resi due S ash = chromat ogr aphed (0-0.5%
Me ) to produce 3.83 g of alcohol 75 as a
76 yelTowi She QaAPCStep 20 F 7525 N N BOC 76 H WO
2007/ 001@'75HPCT/ UB2006/ 023800 -55 To a -78C sol ution
ofOzommivals pesed. traughla 788 %0msblutiom o FB T D §25.76ImmeRSH a 1:1

mixture of MeOH-CHCl, (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 NH,ClI and extracted with CH,Cl,. The organic phase was
separated, dried (Na2S0O,) and concentrated to produce 1.0 g of crude alcohol 77,
which was used without purification.

Step 4:

77— "

To a solutlon of crude alcohol 77 (1.0 g, 3.70 mmol) in a 1:1 mixture of CH,Cly-
CH3CN (5 ml) was added dibromotriphenylphosphorane (2.34 g, 5.54 mmol). The
reaction mixture was stirred at RT for 3 h, diluted with aqueous NaHCO3; and
extracted with CH2Cl>. The organic phase was separated, dried (NazS0O,4) 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:

ain — UQ*@NQ

A mixture of 72 (0.038 g, 0.117 mmol), 78 O 03 g, O 090 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
organic phase was separated, dried (Na;SO,) and concentrated, and the residue was



added di et hyl am nosul fur trifluoride (DAST) (0.7 m,
5.67 mol ). The reaction mxture was stirred for | h
wW@007/p8@75 war ned up to RT, and diluted w th waP€&r/us2vde6/023800
aqueous NaHCC3. The m xture_was extracted with
CH2Cl 2. The organi c phase Wa§65eparat ed, 5 dried
(Na2SO»4) and concentrated, and the residue was fl ash
chr omat ogr aphed (CH2ClI2) to produce 0.614 g of 76 as
flashachrbmatographest(€1298: 2 BMONH; 16 MeOH/GT I, Nd\brddiée @Z@m&g of 79
% pa}ssed through a -78C solution of 76 (1.0 g, 3.
asa Plin a 1:1 10 mixture of MeOH CH2CI2 (20 ni)

Step @it Cbn-ldaﬁl n‘éi(’fQJWag rbngéﬁ@&' irktbY8e tlf@ %oﬁ%d%%m pzr8cgdure

purge for 5 oxygen, ter
analggousgiogSiepmt pf Eﬁé”@t&iéd M®: (Mbt4%hs, and reaction

m xture was allowed to warmto RT. The reaction

m xture was diluted with aqueous NH4CI and extracted
Usingittidhpd2@uPes Tbscrivegipathdven ias foll@aing &@ﬁ%b@h@g,wé}é' 8pared:

(Pﬂa_zgag_a_n.d__g_g_n_g_e_n_t_r_a_t_ed to produce 1 g of cru
all@hd¥0.17, 15 which was usggeiyid hout purification. MS
Sttep 4: Br 77 -~ | BOC NN78 To a solutjion of | (M+H)
ciude al dohol 77(10g 93.70 mmol) ina 1:1 mxture

of] Cl 2- ded =z
di b?gr%otrl en ii o ph ran 34 g, Ip.- 54 mol). Whéi’oz
2()react|o S sti for 3 h, diljuted

wil-h—aaud H-; anrl extracte arl wi-t-h-CH2Cl 2 The

u\.lu\.
organi c pr@se vvas seprat ed, dried (Na2SO»4) and
concentrat?d, ; esTdue il ash
chr odft ogr apheq \1(,/\;@) to produce Q.79
. ep 5. OF Fn N N 432
FH79 A mxture of 72 (0.038 g,

g|of br ori de
(0.03 g, 0.090 mmol) and K2CO3 (0.025

+/78 N O|N. BQ
0/117 mmol),

gj 0.18 qmmol) in DVF (2 ) was stirred at RT for |2
days. DM was re ve er~yacuums.and the mxture
Was E?rtitlon M waier nd pH2 2. The
421
? SR Q*@J@
0" N N Z
H
] O
Cl
© "R OO
N” N N Z
H H
O
cepeNe

O
0 N AN 442
45
PSS k@NVQ
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organi ¢ phase was separated, dried (Na2SO4) and

concentrated, and the residue was WO 2007/ 001975
wEANeReH6/ 023800 -56 flash chromat ogr aphed POF/BS32006/023800

2.3MNH3 in MeOH CH2CI 2) to groduce 0.042 g of 79 as

a clear oil. Step 6: Con'pou 79 was converted into

the title conpound using a procedure anal ogous to

Step 4 of Exanple 1. MNE: (I\/Hrl) 478. 5 Using the

pr ocedur es descrl bed abaye, the foll ovm ng conpoun
wer e prepared: ture Q
N 4026 N N\ HO 4ONHE |435 OHNI NSl
N N 421 43 C ( ONN

4 @) N

56  NAN N 44 H2N N | 422

0 N N 458
47 C(j)\/QJ\G\l \l
x N
~
N .
o - N N 451
s /”\/{QJKQI §
SeacU< N b
49
ESen R
H
N

50 O N N A 457
H

T N Z N '
51 HoN N A ! 428

0 N Z "N 501
52 jsaeNe
SRR e
lsaeNe
53 | Y N A 435




\ NHO 45 0 N~ N442 ONNNI H W 2007/001975

PCT/ US2006/ 023800 - -57 O/ N 408 46 ON-0 1 ~ LJH
wa@7000/009458 { \ \ HN O 48 ON -kGC-) 451 O PCNMUBR006#023800

O o N 464 490NN\IANIéHO ON/ N50\ NNI

457 { HO N/ N51 HON N1°8-428 NH ON/ N 501 52

\ OV NN~I1T H ON/ NB53 NN\ I 435 0

O
deVSVegeN<s L,
O/\)LN N N

H
O
> @\/ i /OIJ\G\/@ "
O\/\/U\N N AN
H
@]
O N Z "N
. lspeVs
O R
P

H
O N/
H 0 A
' N
57 | N PSS 467
O
(@]
58 | N N I\ 359
' N N
Q
O
N N R 471
59 HJ\@W)Q LN
O
O
N N X 421
JegasVenr
Q

VT
61 H N _N 413
(@)
TN N N 387
62 H N LN




WD 2007/ 001975 PCT/ US2006/ 023800 -58 O 54 Oi N 451

O NJDN\VI O 55 ONN479 \ ~o~~—~ NN\ | O O
wWOR00360WE5 \ N O N N57 N467 o\ | O 58 NGBHES2086/23800

59 471 H N 60 421 HN NN No~61 HN~N413 0 O

~~~"NN\ 387 62 HNI NGO 2007/ 001975

PCT/ US2006/ 023800 -59- O

O
0 N A N 416
s isaeVe
H H
(@]
0 N N 401
64 %/IL /QJ\G\]W/O '
N /
H
O
0 N A N 431
e jspeNe
S A NW/QN
H H
O
| 0 N X < 416
jspeNs
| N N
(@)
) N Z N 417
o7 | <L A jsaeve!
N N N
H H
X |
N N X | 387
ae¥ene
(@]
F O
N , N |\ 439
69 o _N
@]
SN N I\ , 401
70 /H N _N




ON416 N\ 1 63 NN~NN HHO 64 Ol N401 NO'
NTGeHO31 65 0J:D/ 4 NONNN HHO 66 ON
wa2@7/0009% N N H O 67 o N/ N 417 NAN N\ | NeE¢I/HS2005/023800
87 fLCNYCINO 3 68 O FO6%Q]' HNNI%439 OO NI

401 O 70 N -lrr WO 2007/00Y¥875 PCT/ US2006/ 023800

-60- HH C N-N N 490

Cl H H N N
OO oG |-
Cl 0
Cl

‘ @] NHo
JicSNecacU< L
LA

O
ispeve
73 \Igé\) N 2 NH, 434

0 NH,
SoneU< N,
H |
74 N N N
o
Cl

@)
OO, |
Cl O NH»
0O
7 NJ\C Z>N
76 HE\S/I\I\E; N\/Q\NHZ 443

O
JcNcacve! .
H NH,
0
X0 NHz




71/ ONC O C O NH2 N505 72N NC NN HH O N
NN N73 10 NH2 434 ONH2 N456 74\ Nyo/ C O
W@ 2000075163 N CI \ ON\ NH2 0 ON 76 H2N NeQ¥UL2086/023800
CXNH2 O77 N394 aNI:DNNH2 HO i NN39% 78 NO
N\ NH2 WO 2007/ 001975 PCT/ U8%006/ 023800 - 61 o"j,

79 N O 496 N N\

S |
Z N ZN 0 496
79 @LQJ\@VQ
Nx o N N N/u\o
H
O
F F
o N SN,
F
O
NS
N" 0 X" NH,

0
Fo N Y 425
82 N N \'
o ,
)
o lCLOrOLC, |
NS
N” o NS\,
0
H NJ\O SN o
0 N, | l /|<
84 j/ N = H/”\O 536
5
N Z
] L )
c SN Yo N
S ,

N
JeVenaeve
SNT N0 NS,




ONNO+HOF/FNN449 80\ NI ONH2 F O 81

N 396 ~N~ ONNH2 O FHN425 82, NN\ | OO 83
L) 200N0(8975 NNONH2 ONN,NOZ®84 N536 H EBCMNUSDNG6/N3800
~ N416 85 N\ C N O 86 C431 2 WO 2007/ 001975

PCT/ US2006/ 023800 -62- H I8¢~ N 87 N N 397 N O NH2

| N 397
87 = N =N
0 NH
O
88 - N .
= I N N x NH>
N O

o)
Feo o~ _F
89 o NS NH,
\T,S\\;O
: |
X X
S4oNSE
N
0 NH
o
T A NJ\G AN 476
F F ©
5 4
F N Z N 469
H H
92 N N\/QJ\G\' |
A NONH,-
o
NH,

®) N = 346
93 N | _N
o)




ONN423 88 UINN\V I NH2 OO

FFNS538 \ I N\
89 NH2Z NS=O0 H CT- N9 I:N NN 3

95 ONH2 O FH
wWORM7ATP7591 bN I NH2 F O F O F HH 469 92 RCTMyBRoBb/L3800
ONH2 , NH2 ON\ 346 93%%I~NONH2V\D
2007/001975 PCT/ US2006/ 023899~ -63- F F F O=5=0 H 94

N 526 N N O NH2

F
F-F
oi:o

H

526

94 N N |\

N ‘ =N

O NH,

O
N
N 2 NHy 548
O NH

Z "N
P

H
N._-N ‘
JORSTSAS
96 F N =N
0 NH,

@] A
peScaevs:
97 G\? N | o
NH ‘
O
' O
> H N N NH,

N—S

= o
]
o C(QKOVQ o
|
W N A,
H
O
I \/O/U\O\ﬂ *
100 /C[o NS,
F E

95




H N N 96 503
C'" NH25 81
5 99PC'HUBLOBL/P23800

prd

ONI /INNNNH548 d H2 950
I ~Nf ~-NONH2 O C | cNLNH |
WORDID0AI7D8 N~ N 445 N NHZ H NS
NH2 HO F N/ N463 100 .5, ON
2007/ 001975 PCT/ US2006/ 0238'0%1 "-64- ON
"o '"INNHH

O
101 e
lF YN e N/U\o
N H

H N
P

-0z
o

545 101 N

@]
N
HesNcaeve S WL
N N ‘ N ™ N o
H H
@)
N N Z N 445
N NNH,
@YO
104 IN\ N NS 513
o) NH,

O
105 N NS 595
N N ~N

O NH,
O
106
=N

o
107 N N Z > NH, 485
Oﬁ/NH




ON/ NOS545 102 1 N\ 1 NNOHH ONI N/ N 445

103 NNH HO 104 1 N~ NN1T \ 513/ CN(CI N O NH2
W@00Q0N9Y5 595 105 / NI ~N O NH2 O N 445 1PGI/HSNbE023800
oada | J3:D-- :: N 107 N /NH2485 O TNHHW
2007/ 001975 PCT/ U82006/0238§ -65- 04 NI ~NNNN
1-12 547 108 O NHOO d | NI ~N 109 H NH2 651

Q*@ﬂ )

108

(@]
109 N NS, 651
NH

O

NOz |,
» N N N N2 439
110 N I N
O

O
N Z "N
ysacye! si
111 Ej/\N NH,
P ,
O)\©

%JOQ*@JQ

Q*@Q

113 697




NHO NO2 HNNH2 439 .110 NNO O N N N J:D NH2

513 111 ~/ O\ 0 N/ N 112 (NNJ N~ 1 NH2 487 \
wor@se®ods Br / / N i N NN NH2 113N 0 697 V¥LT/US2006/023800
2007/ 001975 PCT/ US2006/ 0238 -66- OBr / | N/ N519

114 NN\ NH2 N2 HO Br"N°N 115 HN NH2 531 0 O
116 \ N/ N 408 HNH2 ONN

‘O - V
114 N N N,
NO, |
(@)
115 N N SNk, 531
NH H

g

O ,
' 0
}Nl NH,»
(@) .
tePsaeve!
O NH H

117

608

118

O
N N X NH, 595
NH H

119




Br /"1 \ NNNH2 598 117 ONHHN O OBr N/ NNN

\' NH2 608 118 ONH HMN+O- \ I O Br N | N 595 119 0
WORDOF0H19% N WO 2007/ 001975 PCT/ US2006/ 023800 PEHUS2006/023800

"' N 481 120 HNH2 \/NH O é% Cl N NNNH 548 121 O

NHHNO Br / NNNH 629 "122 ONHHF

l O
120 N N Sm,
\n/NH '
0
o)
|
N N ZSNH, 548
121 Os_ _NH
=z
|
N
O ;
N NS m, 629
1oy | O NH
F
F
o
Br N A N
N \'l
u NH, 729
123 O«__NH
FoC CFs
0
c
N N Z NH, 536
124 O N H
Y




FO B -:N HNH2 729 123 ONHF3CCF3 O C | N( N
124 H N 536 O N N WO 2007/001975 PCT/ US2006/ 023800

wo e@7/0a9GL N N 537 N N NH2 125 o NHH o O QeCT/UB20R6/023800
N NH2 583 126ONHHFFH§/NHN-'-(]\I557 127 Br

\ NNH2 0 0 Br NNNN NP8585 128 ONH H O

5 :
Ci NJ\C \)O\]\ '

N N F NH, 537
Ox NH H ‘ ‘

70

— 0
N NP S, 583
O~__NH H

125

126

o~
oicho, |0
127 Br N N 7 NH»

O)W/

(@]
\ N AP\, 585
o. Ny H .
O

05
Br. /OI/U\C | SN 575
N N Z NH,

/O\/\H,NH H

O

128

129




O Br NN575 129 NN NH2 HO,”} /NH 0~ W

2007/ 001975 PCT/ US2006/ 023800 -69- O Br N HN N NH2
W@2®7/00805 O NH NO2 H N 131 ~\ N ! \ 473 O PCMUSI006/023800
NH2 NH ON NH H 582 N NH2 32 ( NBr\ NN O ON
NH 607 133 H2N I / / NNNAZBr \' NN O Ov 0 134 N
N547 O-/NNN-~I( ONH2 O C , NN463 135 C + N

N NH? 5
r
N =N
Ili]i NH, 623

B
130 O NH

O\
. @:N\G NS 473
NG N |
0 NHs

o]

H
@ANH ’ 582

132

N NH | s07

1 H
N =N
Br

134 N N N 547
N N =N
c N SN 463
135 N | P |
Cl N NH,




H WO 2007/ 001975 PCT/ US2006/ 023800 -70- O 136 0 / N |

-- N424 \ HN/ NH2 O 137 O/ Na 428 \ HNNH O
WORMN7/04B3 H H N NH2 514 N ON O 139 N N 438 PCT/USN06023800

NNH2 HZN OO 140\ NNN420 | N HNH2 NC O | V

N 445 141\ N\ HN2 NO/R-NNH2 411 142 \ NN\ N

OH H WO 2007/ 001975 PCT/ US2006/ 023800

N O
136 O\Q OJJ\GV@ 424
N NSNS,
| O
137 O\@ OJ\G\/@ 428
N N A,

O
N ~ N )
138 l\ y HN NH, 514
N NN
O .

O ;
139 =
” N 7 NH,
HoN"0

O
140 QQJ\O\:VQK 420
N NH,
NCe H
O
141
N N
N
O
N NH
N 2
@Q*OUU
OH H




-71- O143 N & IN431 HF 144 ONN450 / F( \F N
NH2 0 O F[:;:( FNF~NNH 468 145 NNo F ON

woko700197HN 552 146 NN ONo O F\ F F N/ RPCHEHES006/023800

147 / N\ NFO FFN 435 148 N F ONY F NH 432
149 | CN -71-

O
| N NN
N
F
O
N N 450
144 /I:i:I: \I::j& | P
F F N" NH,
I |
TF
F F N _NH,
o X |
‘ ‘ F
‘ (@]
| jspeNe
2Ny AN NN
146 NS N
N AN
"0
O
R F v
N Z N 453
147 N
O
F.'
_ ﬁ
F F N
N SN 435
148 Q*@Vb
jsdepels
F
O .
N.__NH,
149 \ I N 432
N N
F e} =
F

552




F WO 2007/ 001975 PCT/ US2006/ 023800 -72- O N N N NH2

450 150 FF OF NN435 151 F OJDNF O N N 417
wazm7B@X NF O F N NyNH2 153 N/ N 432 F ECT/BS20060023800
417 154 ~o NNNF OF F N'NH2 450 155 o NNNF O
FFCO- N435 N 156 NN F‘<-

7 F
_N_NH,
150 Ok@u\/@“ %0
e 5 N
F
1F
F o NN
! .
O K
F o NN
F
- |
F N._ _NHs
N N 432
153 A X
O .
F
O
« oo |
o N AN ~
' F
OF - .
F N NH
N A g 450
155 n
(@)
«ooha |-
o N "N |
F
O
F N Ny 449
157 /@o N A
F F




O F N 449 157 N F F WD 2007/ 001975 PCT/ US2006/ 023800

-73- OF r~-NYNH2 464 158 0,,,,,0 NFF OF F 'N
WaAsw7/0BB ONN FF OF F ~N NH2 482 160 NNPCFUS20@5/023800

FHNA448 161 NN~ FF ONNH2 463 F 162 NNNNF

"& FOF F NX01 N 466 1637R-N F 16 F F N NH2 481

164 NN N N

O
N NH
F N 2 ks 464
158 i:o NN
| F F

, OF
N.
F N Z N 467
159 ﬁﬁ*bw
F F

0
F
| N._NH
F N 2 ghle 482
160 t :O N N
F F

. O
Fo N 2 448
161 /@:N No -
F F

O
N
Fo N AN 463
162 i § N AN
F F

_ |
r N
F N ZARIN 466
163 /@N No s
F F

O
F
S N /N\IrNHZ 481
164 i :N N x_N
F7 F




F 6 F WO 2007/ 001975 PCT/ US2006/ 023800

-74- 0 N 165

U'-~/ N382 N\ NON/ NH2 397 166 N~ NCI NN

w@dm7a6d73 N\ N NyNH2 415 N~ O N 168 / 400

PCT/US2006/023800

()JJINH1JN ON\ NO HONNZ395 169 N 0 170 ( \
QJYNH2 397 NNOO 172 v™7 NNO382 N\ NOFN

173\ NI \ /NH2 415 N,NNOGO F

O F
N o NN

O
N
185 | ° N 7N 382
Pz o N N
’ O
N N NH
166 [ N Y 397
Z o N =N
T F
N N NH
167 | N Y z 415
= 0 N =N
T
N
168 || ° N 7N 400
4 o N N
(@]
169 N =N
O
N NH
170 | > /O\!J\O Y 397
N” o N =N
O
NT o NN
N NH
173 | /OIJ\D N 415
NZ o N #N
400




174\ N/ N 400 NO N N W 2007/001975

PCT/ US2006/ 023800 -75- OO N 175 )L 436 HOF F
WOo-aoRioN9A8B0 176 N F "& O F N N 12 495 F 177PQu/BS20éN023800

FFO NNA430 178 FHNNN_]gO 179 F N 437 O\-~p

FFO453 F N,ZS 180 ONS'FFF F 1, 11 NC N 475

181 1 OJD N O O WO 2007/001975 PCT/ US2006/ 023800

-76-—0
. O
o NJ\C N
E, | | )
175 )LH N =N 436
D E
F N N\
| Z N 480
176 i N\/QJ\G\I ~ |
F F
OF N NH
Foo N 2 g 495
177 i :N N S
| F F
O
isaeNs:
178 FHN N 2N
O
& N = 437
ed R
F F
O
F N = 453
"o e
F F
O )
. F
jsaeNe
181 o N N
6”0




F F,I ~NYNH2 I' 490 182 |1 p. NNOOO F F 183 1
ON~INN530 ~NOof O F~NNH 545 NI_ N 184 ON

W@ 200001975 0 HO N NNHS 428 185 icy N O HO N RCHIS2006/023800
186 NI N O F N.457 87 11 187 0 O WO
2007/ 001975 PCT/ US2006/ 023806 -77- 0O NH2 FcY, NON
472 188 NO O :

F OF N_ _NH
o |
182 o NN
c|> 0

F I F
jsaeve.
183 o NN ~ 530
K\N o)
o _J

O
F ) N_ _NH
184 o NN
‘/\N o
o/

F .
HO NJ\@ , Nap M2 428
185 N =N

- :
HO N/“\':) N 413
186 N =N ‘

F
187 o N N




O FN/ N498 189/ O NN[NOO F ~NNH2 O N N 513
N~ 190 N OO0 HNFNNH 4 y N192 ,N OLOF N
woR@7Mm2 O NN 430 O F F N 413 193 o N F VELT/US2006/023800

-78- ON NH2 445 F C~y

2007/ 001975 PCT/ US2006/ 023809
194 NN CEF HE ON - 17

5 .
F N H
ooyt |
188 o NN
(l) 0

O
F
jsaeve. e
189 o NN
/\‘NK 0

O
F N NH
ISacUTEE
190 0 NN
/\F\||\O
(@)
F N NH
H 2
N N’u\b i S 455
191 | Y N N
(@)
H i
N ”k‘@ o
192 | o N N 430

193 F\Q:ZOJ\G\]\)\/ 3




195 F/ ' I FNO 452 ONH2 F O 196 NNI ~ 453 F\
IFOHO F OH O OH 465 197 KjjJCN,,,,, 6 NFFO O
W@E2007/B01973 OH 465 198 \ | o\ OOH F F 199 / RCDUBRONG/023800
435 \ N) FFN O NNOF LN 11 200 F NN \N 540
eF WO 2007/ 001975 PCT/ US2006/'§23800 -79- 0 F F ""C N
448 11 201 NNF F O < ~
O
N NH
F N 2 g 445
194 N N N
H
F
F.'
0 O0T
1@
- . N\H/Q 0~
O NH, '
F
O
N o
F F OH
O

F
O OH
N
F F
T |
O
F F OH
N
198 QKGV@ -
@) OH
F
- F ,
@)
N SN 435
w | LI 9
F F NYQ N/)

200 N 540




202 NNo 441 FXFO ;NO/ / N N~~-Nb540 203 F F

FO F/ N448 204 NNN~N&HF F F 0 N- 205 427
wo2@780170 O F 206 F' N 526 0 p O 0O F / PEI/EO2006023800

481 \ ON N a NH2 WO 2007/ 091975 PCT/ US2006/ 023800

-80- OFr ~- NYNH 4637208\ NNNNI HF F O

TF
Lot |-
201 N N N
F .

F
@)
SicacVenc L
AN N °
‘ O

503 540

@)
Weaels L
204 /©\AN N. SN
H
F F

w | SO0 .
XOOT | .
o) O/go
BN

206

7
oo, |
o N SN"SNh,

F




F F/ N466 209\ NNN\ NF&FHF

210 A\ | FHO O F/ F 211 N N, N 449
wWQ1D7M0197F N ~NYNH2 464 O NN F O 213 \ ( N NeenMBR2060@3800

FFO ON-~NH2 414 214 FOl FNO ON NH2 428 215

F F NO W 2007/001975 PCT/ 88006/ 023800 -81- F ~ |

357 216 FF NO F ON 1 424

O
F N N m/NHZ 463
N
H
F F

p ON NO 528
O\ NFO

O
F .
SNeaeNe
209 @fN N AN
H :
F F

= @)
0] . <
210 N H
F F
O
O
’ F F
N 4
0 N
F
O
F F N _NH
N 2
ot |-
0 N
F
F i
0]
N’A\V/A\NHg 400
213 N .
F F
O
F
A o N/“\//\\/NHZ 414
214 4
F F
O
F
O
N/A\“/\\/”\NHZ 428
215 N
F F 4
0]




2177 FF NN ""& O FN\N424 218 F1. FNO- O F ~
ON425 219 FF NO FOMN'O425 220 FJ:t~ F NO
WO2007M0 @727 221 F F N j: X O F 222 F XOF 4BOr/U820bb/Q23800
O OCNNXN 431 223 N F F WO 2007/001975
-82- F 212 224 F XF O

PCT/ US2006/ 023800
' F
0
o | OO
F F N
o)
F
O o)
N 424
icasVens
F F
o)
424

F
218 N O\//N
F F
O
F
O
o | SO0 O
F F N

I (O
' 425

0 \
220 \C ) :
F F N -

425

(@)
F
O O
o | OO Y
F F N
O
F
O 439
= | OO
F F
O
431

223 /@
F F




XONCN 426 225 FFNO FO'o'CO226 FXF N413 O
O FN445 227 ONNNH2 FO FN431 11 228 N F O
w@28700173 N 377 O-/mbo NN NH2 O F F F 230 PCMUS046E3800

231 420 ~ ~ NN\ N NH2 CN WD 2007/ 001975
PCT/ US2006/ 023800 -83 N \-82N\ | 232 NH2 463 N~V N
O/l O

F
0 N/CNH
224 U 412
F F
‘ o)
F
o) N/C\N\
225 \O\, 426
F F
0] .
F
0 AP
- U 413
F F
O
O
227
sandh et
F

_ |
: O)’\O el 431
228 @\/\O N AN
_ |
(@]

229 || N Z "N 377
o~ N )
O NH,
O
F. F N b o
hedeneNe
(@)
F
O
N =
231 /OJ\Q \/@ 420
O : NH2
CN




F FN449 233 N~~ N FOF F N449 234 Co,,0 NN
FO FNYNH2 445 235 N F! ~ OO F ONN 458 236 H
WO 200H0@97F F 467 IO PF 237 F\ FNN ON HPCI/US20M5/3800
444 238 CH N F NH2 WD 2007/.001975 PCT/ US2006/ 023800

-84- OF N NYNH2 446 239 N©

| 0
oL, |
232 %\lo N A NH, 463
N7 N
o4 |

R
SUeheNe e
233 /©/\O N AN
~ |

7 F
234 do N AN
_ | |

O
F N AN 445
235 g N _ISUN
@]
F

e
F O OJ\O\/@ 458
236 dLH ‘ N A NH,
.
F
w | OO0
e - N 1 N
o NH,
@]
1SV e eV BN b
238 @\ﬁ N\/@
- NH;




ONA453 240 ONI NH2 OO0 O F F N 462 241 NN F NH2

CH ON 444 F J:DA" NH2 242 CHNI1 F O / N N 463 243
w@2M7MR7O N ~N O N/ N 449 J N X N 244 O PCMNUSDOSM23800

2007/ 001975 PCT/ US2006/ 02380& -85- O:- NY N H2 464

NN245 N~ N OJ/ OF NN 91 246 0 N NH2

@)
F N gk 446
0 |
F

O
240 9\0 N AN NH, |
oo |

- A
O |-
‘ E NHZ
O
OO, |
242 C(\N NN N |
H
F : .
O
oo, |
243 0 N a™
Q" N
Ny

244 o N SN




OOOF N/ N457 N 247 ONN O O O F NNH2 472 248
ONNOOOF N/ iN467 249 ON\ NO'N N OF /
WO 20072 482 N IN 250 0 O N N WO 2007/ 001B@BHUS2006/023800
PCT/ US2006/ 023800 -86 F N 44 251\ NN\ ~-NF O “
F N 458 252 ON NH2 CF O F"™N TN 481

O
o[-
245 0 NN
N7 N
ot

TF
246 0 N S“wh,

(@)
|
D E
o |
247 o N xo-N |
O
|
i N. _NH
@ k@ gt e
248 o N SN |
o
|
F
2V E
249 o NN
0 \;\1
\=n

‘ @)
| F
oy |-
250 0 NN
o\;\s
\=pN




253 ONNHS ONN=NNO254 1 NN 420 N NH2 255 N 333

ONNH O FN444 2561 \ HN1 NH2 F N-F 257\ N
wWORM3801965 NH2 N O 258 | N N 424 \ O N\ N WPCT/US2006/023800

2007/ 001975 PCT/ US2006/ 02381(\)8 -87 N~ OF 259 N O 430

\ NOF N433 260 NN O Q)‘I\L/NH2439 261 1"\ O

N\ N O262 JD N 333 11

9)
251 /©/\N N N
~ |

O
252 @\/\T N x NHa . ,
F

(o] . |
253 07 N SNh,
Q" N ,
=N |

N Q ‘
N
o N X NH, ‘
O
255 OJKG ﬂ 333
~o N S,
o ¥
256 N ™
N
F .
(@)
N\\ F
0 N SN\h,
O
NQ F
258 \Q /@ ZN 424
o N N




~CONNO 263 N347 | ONNNH O 264 NN Y NH2
348 N Owcl N448 265 NONI NH Ocl

\ (1)
wa2®7009G N N O F \ N N 461 267 NH2 0 0 WO PCT/US2006/023800

2007/ 001975 PCT/ US2006/ 02380Q, -88- 0 N 473 268 1 S

N2 0 OO Br NN443 269XN1 g N2 i, \~0 0 N
N2 O NF
O
N\\ F
259 N 0 430
o N
T F
! N 0 433
260 N\ N N
(J 1 |
O
Nao F
N
o6 N AN 439
o NJ N
O
262 /O'J\G AN 333
/\O N N
O
-0 N SNk,
O
0 N N
cl it '
NZ o N SSm,
o '
Cl S .
JhsSeacNeINE
N O
(@]
F N A N 461
o PO O
//S\\ ' NH2
O 0




N N568 270 NNH2 F F O O azzz~ 477 271 N1 S N\
NH2 0000272S. ONI ~459 NNONHR OFFNO
wWQ7IB7@09% 455 F O F N 462 N NH2 274 j (~CF N PET/v&2006/023800
2007/ 001975 PCT/ US2006/ 023800 -89- O 275 Br N 521 /
CSON\ NH2 Br 0 ,r "j 27658-jN521 / SNN&2 00O

. © ‘
268
3 NS NH,

777\

00

O |
269
S N AN,
OO0 .

7\

N__NH,
| 1F
270 N N SN"NH, |

O
271
S N \, NH
00

IZE\} 2

|
0

0
272 SE/O NS ‘ 459
= N N
o) NH>
[
273 d\o N 455
F

T F
N Z N 462
274 /@\/\NJ:\) J\Q\/QKNHZ
F F




\' N/ N429 277/ S N\ N a,
\ 550 Br

O NH2 O NO 279 S ON I
wW@20746075 280 Coo-"bN NH2 F O NH2

~\\ O0 O N- 278 S ONII
\ 576 N ,N Br 0 NH2
~N~ 444  284T1/N52406/023800

IS 0 0 WD 2007/001975 PCT/ 352006/ 023800 -90- 0 ~ N
0 282 435 (/ N!S\ 00 O F®283 N N 461 OSO N NH2
O
Br
N Y 5
Sedoneve i
A NH;
Br O
N Z N 5
Ns¥eneve >
//S\\ NH
O f
O
' N Z "N 429
lsSeaeve
//S\\
O
|
O N
o A
278 S N l X 550
= N =N
Br
o NHy
o N
279 | Ny ° NS 576
= N =N
Br
O NH»>
O
F
o, |
280 N
sandhass
F
O
N _NHs
N =
N Ncacic L
N
//S\\
O




O 284\ \ N/ . N493 \ NH2 0 0 OO0 285 S o N 648

NNNH Br O 0286 Br NN\ / NO521 'S\ NkO~ 0
wWo-20000@28Y aN N/ N 412 S N\ ( NH2 0 \ N N BaBUSA88023800

I /. ONIL NH2 I N/ O 289%@4 ,5J: N NN 6A - NH2

0 WD 2007/ 001975 PCT/ US2006/ 823800 -91 O F N p 436

290 NCH F O

o | OLOPOLS |

7\

OO0
OF u
N Z N
253 |1 Q*@u\&
Py NH;
OO0 ,
O
N Z "N
/,S\\ NHy
OO0

|
. o) O o :
O 7
Br ‘ NHa
O
0
Br
N Z N O 521
sdepeNe!
S N NJLO
0

N

0O

o
NT s N SSNh,
O
288
N~

0
X N Z N
N s NH,
O 0O '

7\




291 N/ N446 NONI NH2 I ~ 0292 NN 446 \NON

NH2 0 N 293 S N536 NNBr OF O NNA430 294 al

WOBON00197s NH2 F O F F 295 F N N 498 S N NH2 PERHESPI€023800

296 FBCOF NNCH3 Si ONCOCN Step 1: F3C _ N
FSCSjNBOC + SOHHO OS5 Me 80 5 CO2Me 81 WO
2007/ 001975 PCT/ US2006/ 023800 -92 Conpound 81 was
prepared using the procedure for the preparation

BOC

f

F /O\l \/C\/?
290 dN N
H
F

conpound 18 in step 2 of JExanple 13. Step 2: F3C N, BOC
8] -3" s J\O

436

F o) A
- F
NZ s N S"Nh,

\ o)
N7 07 NS NH,
0
- SNTo N X" NH,
|
O N
O ~
293 S N l I}l 536
= N _N
Br
o}
o |
NT s N> NH,
498

Example 296

N
F3C )]\FE/\' .
= N CH
2004
CN

Step 1:
F3C

: FaG BOC
— \BOC — /O\r
_.—->
S + /G S
Z > OH HO Z o
81

CO,Me 80 5 CO,Me




10

15

20

5

082 CH2ZOH 5 To a stirred solution of ether 81 (1.56
g, 3.81 mol) in CHC 2 (35 n) at -78C was added
waecopm®es a 1.0 M sol ution of diisobutyl a(un nNEOT/US2006/023800
hydride (11.5 m, 11.5 mol) in CH2CI 2. The reaction
was continued over night an82the tenperature was
increased to RT. A saturated aqueous NH4Cl sol ution
was added. The mixture was stirred for 30 nmin,
f ChhfycRthd! 81 augiprepdreidnugiiag e pprnduré farithg pnepehratlon of
CH2CI'2. The two 10 layers of filtrate were separat ed.
compcm@daéu@@n%p Paf&xampleehdtracted with CH2A 2 (2X). The
orrbl ned organic |ayers were washed with brine, dried
and concentrat ed in vacuo to give 1.65 g of

al coho? as GPFess oil . Step 3: F3SC N-BOC 82 T

& 83 ¢ 15 Crude 82 (1.65 g, 3.81 mml) was

di ssol v 2 (40 m) and 4-nethyl -

m)rpholl BlF,om de ( 12 g, 9.56 mmol), followed by a

C%ﬁp Bﬁ o@fetﬁérffsﬁm 56 9P B SNFRAbIY M ge{zcwt(tzsrmt)@t -78°C
ed Reacti on was conti nued at ove

was anhdgtjtdroilSW@ew AtQNesolgtion of d@@wtylﬁhan@wnahxdnq*ﬁ SLE 5@5‘ 11.5

ol 25 ERE et P[RR o ol OBy b S asyure wes

mcree@é@ tS)tR'DS)A satupatediduiegot Nie)Claolstr w,as%td@lp)d4 Thes@bNure was
stiredifars3) yua Tiprederugle fi Coifpety M D SeiChn oo to
vl AR, 58 Ryt st s rtmcapngs . )
The camtined 66931ig layerRwere meashied: Wikl biigs, W%%e\?’}!@%ﬁh
concdifizird Tt G5, Ruf' 065 G Jedno BT af HedmHAS oL D

Step 8xtracts were washed with brine, dried over Na2SO4,
and ?O@centrat ed |n vacuo to give 0.95 g of 84 as a

bri gh ow Q’ 2007/ 001975 PCT/ US2006/ 023800
g2 -9 St

Crude 82 (1 65 g, 3.81 mmol) was dissolved in CHzCl, (40 ml) and 4-methyl-
morpholine-N-oxide (1.12 g, 9.56 mmol), followed by a catalytic amount of tetra-
propylammonium 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
light yellow solid.

Step 4:

83_.,3%,@

83 (1.07 g, 2 79 mmol) was dissolved in CH3CN (30 mi). Hydroxyamine-O-
sulfonic acid (0.95 g, 8.36 mmol) was added. The mixture was heated to reflux and
heating continued for 4 days. After cooling to RT, the mixture was treated with 1.0M
NaOH aqueous solution (50 ml), and extracted with CH2Cl (75 ml x 2) and EtOAC (75
ml). The organic extracts were washed with brine, dried over NayS0O4, and

concentrated in vacuo to give 0.95 g of 84 as a bright yellow solid.
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FSCOF FBACNHN s + +Li'O-~ S NOS85 N, BCC O
~BOC CN 84a CN 86 5 Conpound 84a was prepared from 84
waigiongoyrdcedur e anal ogous to step 3 of exanpPEr/1S2006/023800

Preparation of conpound 85 was previously described in

WD 2002032893. Conpound 86 Hais prepared from 84a

foll owing the procedure for preparation of conpound

17 in step 1 of Exanple 13. 10 Step 6: HOC CHC 2 ~N
StepxXr 87 BOC BOC 88 To a stirred solution of 87 (5.00 g,

24.8 mmol ) in THE (200 m) at -20C was added dropw se

"~ a 1.0 Msolution bor ane- THF conplex in THE ( m ,
FsC 50 mmmol The cog iflhg bath was r ved aft
ctijon S COPbA overnight. The= 5 xt i}
S@« ef Ul | y_intlo_an ice-cool eds NH4

ueous sol ution85 (400 nBPC The aquedus m xture vvas
r&tted with CH2C12 (150 i x 4). T conbfh
or anlc extracts were washed with brine, dried by
Ja5OROURGH G4kt BFANAsEE fromh 84 Alsing proagiduee analbggustio step 3 of
3- hydr oxynet hyl - 1-azeti di ne. The
exanﬁlgqg 3- hydroxynet hyl - 1- azeti di ne was di ssolved in

Cizepargtivbtofiompouhd 85 wasssreMaitisiyndgsuribedi inave £082@32893.
g,~ 33. 48 I\)/ was ad%gg The m xture was stirred at
RP%P%”% 2% REsParepiom $4adalloyne dha miogeduraifar preparation
\OH aqueous solution (100 m
ofcoM@%uwgﬁEﬂg\rélﬂﬁEW(é‘ifo%x%y e aqueous washi ngs were
ﬁp_@onbl ned and re-extracted with ether (100 ml x 2). The
Ho,c.ConMbi ned organi gycextracts were dried with MgSO4 and
o . .
tered_thgough a lite pad. The filtrate was 25
ncentrated in va to gi 3.51 g (76% over two
steF of 88 as a I|gh’f30§/ell w oil. Step 7. OHC 88

-?_ll;g é\%tlmsg.ﬁjtﬁbﬁ (gﬁagﬁg]ﬁ ®?181§4g%or ank/? I dene aﬁa'ﬂh\égdZd)d‘b was

added IJIOMISQ a 370 igi2satutinr) ofacranedEdE chimeplaioit TiHF (/bm*ml 50 mmol).
eg filtered throu

The IS B s Bkt 21 B A B R ReRbhE e

mixtuRDWas PoLIES cBESFUINBRAO Bh023888Ied Sdturated NH4Cl aqueous solution

(400 ml). The aqueous mixture was extracted with CH,Cl, (150 ml x 4). The

combined organic extracts were washed with brine, dried by Na»,S0,, 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
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 ml 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
concentrated in vacuo to give 3.51 g (76% over two steps) of 88 as a light yellow oil.

Step 7:
OHC Va

88 ——» N
89

BOC
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
for 2 days, then filtered through a Celite pad, rinsing with CH2Cl,. The filtrate was
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concentrated in vacuo to a dark yellow oil, purified

by flash col um chromat ography, eluting with
w@rooewkeOH (400: 1, 200:1, 135:1, v/v). RenovedT/082006/023800

solvents afforded 1.86 g (N;A:iz‘%) of 89 as a yellow oil.

Step 8 5 F3CF N+ 89 0O CN 86a O F3C F BOC N

N S/ ONCOCN 90 Conmpound 86a was prepared from 86

usi n&gjt he procedure described for the conversion o

f
concepifptadia vesuppa dark yellewegil, pusifiedbxrfifistd crdumasisematpgraphy,

: 'H‘ﬁl M [ [ t gpé{{
elun%g@gri e?i?i? or tﬁghggﬂvgp ?gdﬁ%ggﬁc\'g 'oﬁﬁﬁgﬁ’ap in"Ze“}B afforded
1.86 gn(43temfB8Dés Bxaitplveoill3. Step 9: 90 (58 ng, 0.097
St go ) was dissolved in CH2CI2 (2 m) and cooled in a
e OC bath. lodotrinmethylsilane (351, 0.25 mol) was
added dropwi se. The reaction was 15 continued for 4h
and the tenperature was increased to 0OC. A 1.0 M NaCH
aqueous solytion (20 m) was added. The m xture was
FaC extracted wjthh CH2C12 (30 m x 3). The organic
hed with _brine, dried by Na2SO4, and

ext racts
g C ceﬂ@ed ' gcuo "to”"give 57 ng of the crude
epr@t ected i nter nedi ati?ima light yellow solid. This

caternedisghe was dissolv
treated with formali mrs€C0. 1 ;1.3 ) and BOC
NaBH( OAc) 3 (60 ng, 0.28 ). drjops]of Ac re
added. The reaction t.i oV Ng@t/\;z_lm
guenched with a saturate aqueous sol ution (30

me. The agueous m xt ur eCMas _ext rPcted with CH2Cl 2_ (30

m %99“"]‘[’1 bagyas prarara@ fremgerisinghenpncedere des@ibed for the

conv@iin BRCoiPoy R e AREEY ] HEY bREERR 43, oo a6a was

convit€Hintd ®@01ysing the pooadduoe dedbridéd far th&@&ob¥ersién bheompound 19

in CH2ClI@ (2 m) and

. title co nd a near colorless solid (MH =
into 2&['5‘.53?94 B1e,5% W0 2007/ 001975 PCT/ US2006/ 023800
Ste9995 N

90 (58 mg, 0.097 mmol) was dissolved in CH.Cl, (2 ml) and cooled in a -20°C
bath. lodotrimethylsilane (35 pl, 0.25 mmol) was added dropwise. The reaction was
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 CH,Cl, (30 ml x 3). The
organic extracts were washed with brine, dried by NaQSO4, and concentrated in vacuo
to give 57 mg of the crude deprotected intermediate as a light yellow solid. This
intermediate was dissolved in CHCl, (2 ml) and treated with formalin (0.1 mi, 1.34
mmol) and NaBH(OAc); (60 mg, 0.28 mmol). Two drops of AcOH were added. The
reaction was continued overnight, and quenched with a saturated NaHCO3; aqueous
solution (30 ml). The aqueous mixture was extracted with CHxCl, (30 ml x3). The
extracts were washed with brine, dried over Na,SO,4, and concentrated in vacuo to a
yellow oil, purified by preparative TLC (CH2Cl>-7N NH3 in MeOH= 20:1, v/v) to afford
13 mg (26.5%) of the title compound as a near colorless solid (MH" = 515.3).

Example 297




NN-~bN/ I "- NH2 H Step 1: BOC NH2 F I/ F H 91 I\
F F 92 Conpound 92 was prepared foll ow ng the
w@emceere descri bed for compound 5 37 in stepCT/usf006/023800
Exanpl e 20. Conpound 92 was converted into title
conmpound- as descri bed for EX%’Y‘-’rpI e 23, except that
N- Boc- 2- am nopyri di ne- 4- car bal dehyde was used i n pl ace
of pyridazi ne-4- carbal dehyde. 10 Exanple 298 0 N N
NNI NH2 ~HF Step 1 15 I N~ CN 1~~F F~F F

93 94 To a -78C sol ution Ofy A
2-cyano- 3, 5-di fl ugro ri/@b9 J%rqy\lz.S nmol )
in 20 ni of THEé@gﬁﬁed 20.6 L of 209Nk tol uene
DI BAL sol ution A0~ pmol ). 20 Reaction m xture was
St slt,i rred for 3 h at -78C, followed by overnight
SISO ng at room tenperature. Thﬁ?ﬁ‘ xture was quenched
with EtOAc, followed by aqugoud¥'NH4Cl, followed by
UU% sodi um pot assirum te solution. The
F 1S ur?\ was stirredHh at room tenperature, and
partitioned betweerf wat e and %Et OAc. Organi ¢ phase was
wS2npernd BZrwaperepseddelloyivgdbe rroeediBpslescelied dor e@mpound
; 0 and the residue was flash
5 3 mﬁ?%ﬁr&%‘%&@ﬁﬁ%(wa 2) to produce 340 ngy of
alCerhpdan8d2awaa cohvéred olto ditle Soepdlind as described for Example 23,

except that N-Boc-2-aminopyridine-4-carbaldehyde was used in place of pyridazine-4-

carbaldehyde.
10 | Example 298
o)
: F
Nae™~N N X NH,
| H
N
Step 1

15
N_ _CN " N_ _CHO
o — Ix
P F N F
" 03 94

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 aqueous sodium potassium tartrate solution. The mixture was stirred for 2

h at room temperature, and partitioned between water and EtOAc. Organic phase was



5, BOC M CHOI M HN FFF/ F94 95 A mxture
of al dehyde 94 (340 ny; 2.38 mmol),
wa2@moene7N- Boc- pi peri dine (400 ng; 2.00 mmol ) PErWS2006/023800
NaBH( QAc) 3 (848 ng; 4.00 mmo was stirred overni ght
at 10 roomtenperature. The APXture was subjected to
aqueous NaHCOC3 work-up - CH2Cl 2 extraction. Organic
hase was separated, dried and concentrated to produce
Sepfg'ég?q'nj’”eé*fafaﬁF%C%f.af@i,@@he1®smeSMhwmamglraphed
CHitI 16 8 F 0 |.utign, of am ne 95
( {%90 r%;gglﬁ.%35%5)0'?9%0%3’%’8%@30?@ BHISSQRL” added TEAA
(0.54 nmL; 3.82 mmmol) and triethylamne (0.8 nL; 5.72
nmol )SI R%action 20 m xture was stirred overnight,

dilu ith water, basified with 1 N NaOH and

5 extracted with CH2Cl 2. Fl ash chromat ography produced
600 nmg of 96 as a clear oil. Step 4 WO 2007/001975
PCT/ US2006/ 023800 -97 N,BOC NH N~ N N~ F / 809
/COCF 3 F F 96 97 Boc-protected am ne 96 irred
in 20% TFA/ CH2CL P dfQii ght at room thagpe . TFA
was renoved undgr yacuum -ant—the ree was-
subj ected to B agledus NaHCO3 wor kEdp~" TF2Cl 2

extraction to prgﬂuce 426 ng of amne 97 as a white
sol i d. 95

A mixture of aldehyde 94 (340 mg; 2.38 mmol), 4-amino-N-Boc-piperidine
(400 mg; 2.00 mmol)-and NaBH(OAc); (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
15

O,BOC : N’BOC
N H e /EN;\CN/Q
- E £~ COCFy
95 - 96
To a solution of amine 95 (620 mg; 1.90 mmol) in 25 mL of CH,Cl, 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 CH2Cl,. Flash chromatography produced 600 mg of 96 as a clear oil.

Step 4



Step 5 "OH+U 02 CF NN+ NF I/ FCOCF3 N\ | NBOCC

H 97 98 OF NNI NBC NNH COCF3 10 F F 99
w@oopoords 98 was prepared as described in WO PCT/US2006/023800

2002032893, steps 1-4 of ggpl e 3. 15 A mxture of

amne 97 (227 ng; 0.70 mmol 7 acid lithiumsalt 98

(303 ng; 0.84 mmol ), EDC (201 ng; 1.05 mmol), HOBT

(142 ng; 1.05 mmol) and tn%{?yl amne (0.24 nL; 1.75

mmol) in 6 nL of DWF B3% ed overni ght at 65C

was renoved under vaquun] the residue was parUtg@g

between | N a S and CHGL2. O gd

was separate Leds concentrated, a e Edue

was 20 flash chronht o%?ra%phed (1- 2% 2. 3M e 88k

MeOH CH2Cl 2) to prduce 210 ng of 99 as a cleay oil.

Step 6 WO 2007/ 001975 PCT/ US2006/ 023800 -98- OF N N

N NBOCNH?298 F ( / F COCF3 99 Boc-protected am ne

99 WBDCSpriotdREd iafhine Y6 Wad Siltsd i oueS T'F,Q)@Hféla o@EFﬂigﬁt at room

tenperature TFA was renoved under vacuum an
tempesaiuge:e! FAVaR ISR asunderamesons angHOeResiduk-was subjected to

5 aCIueQUg(ﬂggeléll Sjggﬁ%‘; = Cp 73%%%{%&% ﬂ_%rodHo%é%at , atéffﬁ:‘l’@lﬁl@%7 as a

whiteasol@DC. Fl ash chromat ography (1-2% 2. 3M NH3 in
MeOH CH2Cl 2) produced 110 ng of the title conpound
Exanpl e 298. M+ = 463 ’

Step 5

NH - E
LI OZC\@ \ﬂ
l
Lroom:s N N BOC
F H

- @Q*@Jﬁ ;

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 mmol) in 6 mL of DMF was stirfed overnight at 65°C. DMF was
removed under vacuum, the residue was partitioned between 1 N aqueous NaOH and
CHCl,. Organic phase was separated, dried and concentrated, and the residue was
20 flash chromatographed (1-2% 2.3M NHj; in MeOH/CH,Cl,) to produce 210 mg of 99
as a clear oil.

Step 6
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10 Exanmple 299 0 F NN I N~NNN--, i HH F F

15 OFObBN NN N\ I NBOC NI NHI COCF3 / COCF3
wWO-20078@19% F 100 To a solution of am ne 99 (18BCTHS2006/023800

0.28 mmol) in 5 nmL of THEV\% added 0.025 nL (0.31

mmol ) of ethyl iodide and I (0.70 mmol ) of NaH.

Gas evolution 20 was observed. Reaction m xture was

stirred at 70C overnight, diluted with water,

neutralized with aqueous NHACI and extracted with

CH2Cl 2. Organi c phase Wa@, dried and concentrated to

produce 180 ng of 100 a | ear oI Conpound 100 was
converted into the rrp und FEx
the sane pro edres asm tem.6

| e 299 using
Pe 298. M+ =
491 WO 200 / US2006/ 023800 9 Exawpré*300298
0 FF J: GDBFQ 5F/ FFFNBOC NBr NHI101
102 To & solution of bro@®dpyridine 101 (2.00 g; 10.3
mmol) in 30 nL of toluene was added Pd2(dba)3 (0.94
g; 1.0 mmol ), PBut3 (0.33 g; 1.65 mml) sodiumtert 10

but Boeiprdtéchdl grninkb9$ warstitred |ﬁ|ZO@)8\ﬁTFAP(ZH20I2 overnight at room
4- am no- N Boc- pi peridine (3.10 g; ).

tempesalige; 4 Avas ie@oxad U@fier Vaeuyrar éa@’the e&snduﬁ)was subjected to

aqueéﬁméf—@%%{ﬁhbm e, @’! ’%ﬁec e O&W Ehgé(?w:a@ c'ch?{g:%H%ted and

rate ueous wor
the residiga@ng treated with 7M NH3 in MeOH overnight at 90°C. Flash

chromatography (1-2% 2.3M NH; in MeOH/CH,Cl,) produced 110 mg of the title
compound Example 298. MH" = 463
Example 299

O
F
ol S &
H H
A F

| mff@ﬁ - LIQ*@JQ

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 mmol) of NaH. Gas evolution
was observed. Reaction mixture was stirred at 70°C overnight, diluted with water,
neutralized with aqueous NH4CI 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 298 . MH" = 491



extraction. Organic phase was separated, dried and
concentrated, and the residue was flash

w@ boooweoeyyr aphed (0-0. 5% MeOH CH2Cl 2) t o pr odur€T/BSD86/¢23800
of 102 as a 15 yellow solid. Conmpound 102 was
converted into the title cdﬁﬁ%Und Exanpl e 300 usi ng
the sane procedures as described for steps 4 - 6 in
Exanpl e 298. MH# = 449. Exanple 301 20 0 F N Ni NH2
Fn"J: DAtNI BOC F | F NNBOC FnN F N N H 102 103 WD
2007/ 001975 PCT/ US2006/ 3800I -& O To a solution of
anmine 102 (150 ng; O. 48 P16 30% ni of DM was added
NaH (29 ng; 1.2 mmol) and nethyl iodide (45 L; 0.72
mol ). Reaction m xture was stirred at room

tenperature overni ght. DVF was Pepmved under vacuum
The residue 5 wag.pgrtith oped, n and
wat er. Organic phas eparjat e, dried an
concentrated to protiyee of NRJ own

oil, which was used diredtly. Conpound 103 was
converted into the title conpound Exanple 301 using
the sane procedures as described for steps 4 - 6 in

Exanpl e 298. = 10 Usi ng th'%xf?jf’ ls phagdRE es
descri bed above t\hel fol | oW ng comnpou ds| wef e
prepared: Ex. Strnctare (MHH) O 302 N1 'R i 458
\ NN~ NH HO 1[51N 303 1 N N NH2 564 1%2/ NH2 | AN

To a solution of bromopyridine 101 (2.00 g; 10.3 mmol) in 30 mL of toluene
was added Pdx(dba)s (0.94 g; 1.0 mmol), PBu's (0.33 g; 1.65 mmol) sodium tert-
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 filirate 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,Cl;) to produce 2.21 g of 102 as a
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
O
. F
SN [\|l N x> NH, |
x> x>
: N
N N , N T
103

102
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O 304 N476 F1 NNNL2 OF 305 F1 462 NNN F
&H H NH2 WD 2007/ 001975 PCT/ US2006/ 023800 - 101 EX.
wemaoore (MH) O F F N~ | 306 | \ NN\ N BEBUSNH023800
HON NOF 307 F 1 N/ N4761§|NNH20 308 /| N 434 H
NH2 O 309 N434 HNNH O 995 N 435 HN\ NH2 CN O

311 N 452 HNH2 OH 312 F J:::N 430

Tb a solution of amine 102 (150 mg; 0.48 mmol) in 4 mL of DMF was added
NaH (29 mg; 1.2 mmol) and methyl iodide (45 pL; 0.72 mmol). Reaction mixture was
stirred at room temperature overnight. DMF was removed under vacuum. The residue
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

Using the various procedures described above the following compounds

were prepared:

Ex. Structure (M+H)"

O
‘ F
302 OJ\O ﬂ 458
N NSNS,
F

304 O/M\b ﬂ 476

F
TF
305 F O)Kb “ 462
” N N
- NH,
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Simlarly, "at |east one Hl receptor antagonist " or
"at | east one other conpound (or agent) for treating
w@b@gioon75 met abol i ¢ syndrome or cognition defiRPCT/US2006/023800

di sorders" means WO 2007/ 001975 PCT/ US2006/ 023800

-103 that one to three diffel2nt H antagonists or
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to abé 60/ AM. M6RE p ?&eﬁ%d%&nﬁ&mﬁ‘éf foRRul dé Phéb@ aQKtwﬁfﬁﬁ the range

IS purpose. Preferably the conmpoun dm ni st er ed

of ab@mfaw Ryto abiosit @01y T he iIsenmprmundeeiduxaroale M d_q@ar@t(s of0.2nM in the
gumearb 8 rggéﬁtopggge%f wf'ﬂfer?hel&r’ﬁpo%d of Example 256 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
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 Hy receptor antagonist ” or “at least one other compound (or

agent) for treating obesity, metabolic syndrome or cognition deficit disorders” means
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form the preparation is subdivided into suitably
sized unit doses containing WO 2007/ 001975

w8206/ 023800 -104 appropriate quantiti eBCDUS100€023800
active conmponent, e.g., an efbgctive anount to achieve
the desired purpose. The quéﬁ fy of active conpound

in aunit dose of preparation nmay be varied or
preferably

d f b t bout 150 ,
thatfqr{ﬁﬁs tEl ditfe eﬁ%nt?% ga’(ﬁré%mﬁgs gr %ermnm%&enablbﬁ dsezhin a
phaﬁ’ﬁ@ééut?cdmoﬁ@o@ﬁ%%torﬁgief@dscg\‘;tgégetﬁj&'ﬁgyEge ﬁﬁ@blggébéf-ﬁeqptagomst or

The act ua

i cation
onedﬁg@n@@mgow@dﬁ?ntﬁtm%e?hyemﬁab@fc st?)ﬁ@r?wgl SHBogittbn deficit
0 ndi tion being treate
dlSOEQ Sﬁgbﬁg{jﬁ%#’e ?O’Pﬁ alGh8per dosagg regi men for a :
panr pté;m”nr@ phﬁﬁﬂa‘b@ultléal\/\édrﬁb@slﬁ&\% fibH the éorﬁ@@gﬁ’c‘ié described by

é convenj ence, the total daily dosage na
this Hﬂ"\‘?i” eg- BRE: Bh?r'ifﬂ?%qtéicéﬂy ﬁﬁcmiﬁbleocrwrlemmarm@etmmemlaphd or liquid.

Sol|<§1$or§"ﬁ9Bl%pfa‘i"gtlor-llg1 E‘E%g}%w@&% H ?8{ eafsﬁgrqlw\%q{@pmgs, capsules,

adm nistration of oUn
cachgtsl pogd Stuwopi’hmeﬁac'éhe |powdeys and eablatsl ma&&id SoinpeiEe8 of from about

50 Mol B A S TR et T ks e o
e.g. Ummeismn cartsbrgité emaghesiunt bRapakl 8¢, %%r'laﬁﬁﬁe Tablets,

everity of the synptoms being treated. A typi
pow %réoﬁﬁx%tg@ngaﬁqgﬁujﬁ%g@bbpé@e $ajid desdge forms suitable for oral

admﬁ*ﬁgﬂa\r”]t{;% ;ls‘*érg!?lggg? g@?ﬂ%cﬁﬁﬁéﬁa@b%&gygablggggﬁé{rs Wg!fhods of
manpf@cﬁlg@rfoaya,n@ajcompge@onme badoumy anAi Gremrml(da@ﬁisﬂﬂe Science
and g’gén%/ggggggﬁrﬁiac?a%& Z%g@@g Hﬂ%”‘%%/%h 5 & WllkInS

BaltimorgdviDni st ered  si nul taneousl y or sequentially, or a
n(gl (a Bhar maceultt‘l cal orrp03| tion conprising a H3
98 {PED PARRATtORg | ‘H%§ﬁiu§'ﬁn$n8la39ﬁﬂ6r0ﬁ§c@m eculisipns. As an

exanﬂﬂé eR4\ABE enERidncRN wERR P Svatad B}d;irﬁetbr?er g@col Qcﬁ tions, for parenteral

nponents of the conbination fnt ot
lnjecy%p{',p@@ﬁpp@f@p/vee[t@gfﬁsr%‘rd quacaﬁgrso‘onomﬂsmltmnsdea@;g@mons and

et 45 R RS iob S BN SRR e
admlﬁhé’adosagg of the Hl antagoni st can be determ ned

N %gég&%ﬁ%é%% lﬁﬂmgf,?%f}ggl? foR uﬂ‘gﬁ% r?q%ﬁnﬁ;lb%g éﬁé&géogr?d solids in
powdlechﬁﬂns vathich heay Bdiiry cddin SRIPRNG fhﬁﬁ%c&ftﬁgﬁ%g%g table

| ower, than the recomended i ndivi osages 8CaR
carriegs SYEhas gn\aeH £6BMieseed 6as, ®0. nliewgennbi nat i on. 30

Wagd, ﬁ%ﬁﬂe@%‘re%h@”@gﬁ"pr@@é%@%ﬂ %gtq %{%@1{}%@1@%& g(lé be converted,

conpositions are to mms
shortlyheiprgedsd, to étqmdtfocmrm*eparat;gmsrfoaeﬁh@ngb@l m@amerame

e onist in
iR A0Sy R TRy 0l e SURERE, Lapgndons apssmsions.
cfﬁhtaa:onqjowmi@mfltﬁe Mvestion, maMtaAs Be HelivBrable transdermally. The
(5) rfaceutl cally acceptabl e
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
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
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WO 2007/ 001975 PCT/ US2006/ 023800 -105 carrier, with
the H3 and Hl antagoni sts being present in anmounts
w@mhootas the conbination is therapeuticall yPCT/US2006/023800

effective. A kit is advant agg&ys for adm nistering a

conbi nati on when, for exanpl the conponents nust be

adm nistered at different tine intervals or when they

are in different dosage forns. 5 Simlarly, when the
appropyiata AeaAnkitiasniitbe ackive eapineaente.of anEfaating@mastntiodchieve

- the cPéswe'd?\fﬁ@o ge other conpound for treating obesity,

syndrone, cognition deficit disorders,

NAFh®quiaefityt mfcac#slt/eabnmcﬁmd\lﬂ%l-hmc dos@of ipsepdration may be varied or
ve conponents

acel l ul ar rcino
gt ARttt o 2p EBuT Iphin chiedapl Bemekiudr: maltoyabout 75
mg, floré préfelﬁﬁlbl? f@?ﬁ%\%%ﬁ‘%@% aB@u‘Wh{IdO%CBRfmﬁ kS {9 pBrticular
H3 antagoni St and anot her conpound
appligai®Mmaceut i cal |y acceptabl e carrier can be

a ination can .
e 1 BB TRATER a EofR Lh 6 Bauroments
of the patient and dhe degarity of tios oosdition deirmtppested. Defr@ination of the
sus si.on, | ut.i on, suppository,

propREd6FEoe fRen pEs PaiSuREsiieton s natnes Hik Skbegimart. For
convénlenceettid REaIARAT I dosagBRhAPBEIdivid8y B ?H%W F%f‘?ntbd}ﬂons

deficit disorderS can be determ ned from pub
duringdhgday as reauified- may range from1 to 1000 ng per dose.

V\hl% §ﬁ)%|rn@taﬁd Ffl%%fu%ﬁ%? \Jk agﬁhmg%%’ﬁ' 8%@1%%%%1% o? g?e invention

ant agoni st a east one o
andlqrrtéatpha;rna@eghcqﬂy am;r@lhmiblecsaﬁy rhlmla;rensév\mr be ®eglultate£maccordmg to the

JUdgnqglfﬂ!vlgfdtilgdét?e%ﬁ%r E’hrﬁ%le trq%ggﬁd&?%g sgjlc?:sfi%ﬁgq@ as 3:2;?1 El,%él and size

of the: patxamm well ardeverity anthbkyamitaarbaihgitfealed. A typical
and a séparate

ar C IIy 20 acceptabl e carrler
"eCOFEB\‘R“g’IH e‘ilIj 'Ly QsgaedPABREN &rRiel adminisiraliensan sarge foheabout 1
mg/d&9tpauBdt 800 nid/8ay, Jlﬂ'% &?Bﬁ:‘; }‘W\Eﬁ%?&zbl'ﬁ /@é@/d 0 o to four divided

cognition deficCit epa
dose§ASH, cirrhosis, or hepatacellular car ci noma |n a

P IPASRISY IveatY oBREFRES R SRRt of )k futeipist and H
antagmmmmmmmm’rdst tedt twmactt\mrbombheﬁtsl Baly ey epedhisatdred

Iffect ‘%ﬂi‘ﬁs i s advant ageous for adm nistering
simu n@&lﬂﬁ ynoo\rﬁeoqy aly. 9r5 sieg h magruticahempestiongaprising a

Hs anlt&gc&dﬁﬂ A hAe ﬂ-ﬁdarﬂhgéhﬂ‘sf H@%hthE@euﬁHa{?&‘%c%Pﬁéblé"‘&gﬂler can be

are in different dosage forns resent
adm"?'ﬁk%%‘# i dRerfRprranta el the §@@hlﬂﬁtmﬂ>ambe|aﬂiinwstt¢1redhedlv1dually or

i
ogeti o FAROSRARNSRSkr KU D ALEMER T o, payior gt
suspansnon @@Ilam‘alseppommryhnsealcs‘pray ditoaMhesttoddge of thieeH, antagonlst

can b detafhined il B hFURGLIN TR e PR R Aa% E08H1 9 (108G per
‘?&”‘"ﬁmmw@bmﬂmm
osages because of the
advantageous effect of the combination.
When separate H; and H1 antagonist pharmaceutical compositions are to be
administered, they can be provided in a kit comprising in a single package, one
container comprising an Hj antagonist in a pharmaceutically acceptable carrier, and a

separate container comprising an Hy antagonist in a pharmaceutically acceptable
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1. A conpound represented by the structural fornula
(RB)a (R6)b RI' 1 ML MF3 R XR3\Y/ \, ~/ ~ZI np
wG2@r/omophar maceuti cal ly acceptabl e salt ther epdT/US2006/023800
wherein: ais O, 1 or 2; bis O, 1 or 2; nisl,2or3;
pisl,2or3; 10 ML is CHor N106 is CH CFor NN M is
CH or Nwith the proviso t-hat when M2 and M3 are each
N, pis2o0or 3 Yis -C(=0-, -C(=5-, -(CH)qg-,
carnercwmmd gﬂ)le,ﬁanm Hy @htagonisttSoaing @résben'i i;n %Imdhrﬂs sbch that the
royi t hat e bot i S
comkgpg‘éon 5e§ ’;l’@ramlg%aﬂy N%fﬁ(sgg@ N&lf(t @d_vant@,q(q%f_g‘pr R@pmlstermg a
comblﬁ:'é'ﬁcgﬂ %Nﬁﬁgﬂ( & the é&h@)ﬁentg(r% t&é:%bm rl]_?s ered at different

time Lr(te:n@ g owhepihxgmre uqiltﬁ)aren(trdm ageidforms.

(%E@;a&ly&?%ﬁ W%%R @'5\%(@%39 @%@l@tlonggf Iila ant)agohlst and at

least-0Be-Bther CoPound @K Bating Gb@%@,,mé&b@ﬁb*(s?g@boine cognmaon deficit
dlsorgpgvgﬁlﬁl%l%zh@gatg sggﬁépsﬁ [l\gﬁﬁgl) e qs]s,_or hepataoellularrcarcmoma the

two a_chb'é %o)p ! C( Rzgga(y%g ) ] Aan @EIR;W%E}R%)SWC( se uentlally, ora
single @h@ﬂz@peujq CPEROREDN Q@npwng:e) l(lgezatagcmlg and another compound

N S R TTRUE —
comkinatich can bb@(d?ﬁm(sﬁ&*e)d] individudligrarupgethelpyn any conventional dosage

hr ough
form A6h B9GP SL ke (47l IRSHIA 0 PRiTEF SHORSHBION GUUIRST uepasiory, nasal

spra;ﬁ@i@oﬂfh@tddﬁ%géﬁf\tﬁ@@tﬁ\@r @tfpsahd faH t?éé%@]@bé‘sly fnetfbolic
interger from1 to 6; WO 2007/001975 PCI/ US2006/ 023800

syndrorog oRgopsitipn defigit &ips@rderq:g@a bgcledarmiied frarp-pubjished material,
and 'ﬁ%%@@@ﬂ?ﬁﬁ?”ﬁboﬁ‘&%rgﬁgr ocycl oal kyl, or a group

When separate pharmaceutical compositions comprising an H; antagonist and
at least one other compound for treating obesity, metabolic syndrome or cognition
deficit disorders are to be administered, they can be provided in a kit comprising in a
single package, one container comprising an Hz antagonist in a pharmaceutically
acceptable carrier, and a separate container or containers comprising at least one
other compound for treating obesity, metabolic syndrome, cognition deficit disorders
NAFLD, hepatic steatosis, NASH, cirrhosis, or hepatacellmar carcinoma in a
pharmaceutically acceptable carrier, with the Hs antagonists and other compounds
being present in amounts such that the combination is therapeutically effective. A kit
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
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.
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where ring Ais a nonoheteroaryl ring said
nmonohet eroaryl or nonoheteroaryl 5 ring having 1 to 4
whedoenorrons sel ected fromO, S and N, said hePE&r/vs1006r623800

interrupting an aromati c carbocyclic ring structure
having from1 to 6 carbon aﬂ%: R2 is R16-al kyl,
R16- al kenyl, Rl6-aryl, R16-heteroaryl, R16-cycl oal kyl
or R16-heterocycloal kyl; R3 is H, alkyl, R21l-aryl,
ROWEA IS LUAMMERIS: het er ocycl oal kyl, R21- heteroaryl
or 10 -C(ONH2; R4 is H, alkyl, haloal kyl, R18-aryl,
R18- heteroaryl, Rl18-arylalkyl, -C(OR12 or -SO02R13;

1. RoAamnRiural eepeesdnted dghedentiiyalgehagized fromthe
group consisting of h?lf&,) al kyl, -OH, al koxy,
hal oal kyl and -CN, or R5 subsf 6ttuents on the sane
carbon 15 atomor t subst i s on the sane
carbon atom farm =0;/ R7 i\s H, al/k hal oal kyl ,

R10-aryl or R8 Mhd R 3are/each
su\'b\S\tl/tW ndépendent | y

I ndependently 1, "2
sel ected fromthe gr oup consisting of H alkyl,

or a pharagestigally pecentablessall heyendfowhesgin: R10-aryl, R10-
h psr@a{gkzand hal oal kyl ; 20 each RO is mdependently
sel ect’ed fromthe group consi st i ng of H and al kyl ;
RIDisi @ tor2; 3 or 4 substituents independently
sel ect fromthe group consisting of H halo, alkyl,
RIG'S %9531 kyl, -OH, al koxy, RIL0'-aryl,

Ri¥is-arybegkyl, R10' - heteroaryl,
O1 het er oaryl al kyl, R10'-aryl oxy, hal oal kyl,

o KB N N2, Z (O -al kyl, -
ecsiaoal ky! _CRR11, -N(R11)2, - CON(R11) 2,
C(W rsr@r.,e -,qN{,H(C):?O) Y25 alkoxyal kyl( ) (R
H(QHZNN HC(O) CH3, - NHSCRR11, - CH(=NORLO)

1, 2, 3
B AR e ety
cdﬁsl—s(tqﬁig) ot(ts)haamz)@l KVG—N@R@L@a%@H 27 OH, ~al koxy,
ar )é g 5 heteroaryl qteroagyl al kyl ,
Po@ f 192 PV ﬁ%ﬂaﬁ&w&ﬁ@'\/‘ a@@oﬂaﬂ\k;ﬂ is 2,3,4o0r5;
S(i@) l@@ﬂetﬁﬂﬁmw@ G g@@}zﬁ%ﬂ‘;\)l AR QLCH RWLNQR“)- (CH2)-
al | "
C(O)M%zboa@ﬁ@tb)’zﬁ N(RDe, E(m'lz)y@Hgg) -N(R%)-, '(CHz)t'N(R )-C(O)-,

oM MR GIREE AT o

-(CHz)ﬁ@a@W@ﬁ J-y-N(E 'BE(EYOF y- @, thEHgF, CDIH,00NH GO RI-FD)H-,

5 I Kk RL8- het B
ocHRE S, r@ﬁ@? B B ﬁg?gr%r rand R85

heieootyxrdbed] kyl; R12 is al kyl, R18-cycl oal kyl,
R18 aryl R18-heter oaryl or R18-heter ocycl oal kyl; R13

Saq)F?K/I y R18-aryl or al kyl sul fonyl al kyl ;

Zis a bond, -[C(R®)(R*)]y-, -CH(R*)-CH(R*)-0-, -CH(R®)-CH(R?®)-N-,
-CHR*HCR®)(R* )15, -CH(R™)-C(R*)=C(R¥)-, -CH(R?)-C(R®)=C(R?")-
[C(R®)(R®)]1.3 or -[C(R®)(R®)]- interrupted by a cycloalkylene or heterocycloalkylene
group, provided that when M* is N and Z is -[C(R®(R®)]n- interrupted by a
heterocycloalkylene group bonded through a ring 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;
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R16 is 1, 2 or 3 substituents independently sel ected

fromthe group consisting of H, halo, alkyl,
wRi@®oyordal kyl , -OH, al koxy, hydroxyal kyl , RIBPCHD$1006/023800

R10- het eroaryl, R10- 10 heterocycl oal kyl, R10-aryl oxy,

hal oal kyl, hal oal koxy, -No2,1Q7C02R17, - N(RL7) 2,

- al kyl ene N(R17)2, -CON(R17 17 .17 17 )2, -NHC(OR ,

- NHE( O R, -NHSOZR , SOZN(1R 17 )% and -CN, each RL7

i sRi iibp &1 ety \R Setyeloatyl, iR SraryihR %}nmmhabasmasyl,l ng of

R™-iktePickanlilsioRS niRte af e Brdb oo kyl - MaE’i s 1, 2

or 3 substituents independentl se‘hggt ed fromthe
group consisting of 15 /,/ﬁ o, al koxy,
epe- N(RL7' )2; each

hal oal kyl , -NO2, -CN an
romthe group

R17' is independently
consi st ng of H, al kyk!® hal oal'kyl;2 aryl, heteroaryl,

SRS AJRA REngheRISeERuNY shionoheldtaaht Ry monoheteroary
ring @Ay 3 {0y apeNesinhy sél@bfébt ﬁ@mfGOS‘éHE?NQ%QiHmeterogtoms

consi sting of H and al kyl ,
mter%@ﬂ.&mém@aﬁ'm@@r@@ﬁbj@lmmrg»g glsuebrebavingiand tgrbogrbon atoms;

CORB | Sbi of 1t 18 p

ek oskong e RepPKeE R B RIS oS X eas P8V ¥
R heier:bcszO@#kyB substi t uent S | ndependent ly selected from

opsi sti n ad

hal o%l 'ﬁy@k B ﬁ?ﬁz C'%@Eﬁzg Féé ‘%r%bé‘b%ﬂ@%ng yhetgroaryl or

—~C(O)NHz; or 3 substit u;ent s i nﬁlependent Iy Isel ect ed from the
r onsi s 0 a R10-cyc

LTS B cAIBuy bRy R el 5 oihe atoay i@ e oleill, ~COIR™ or

_so{p@ﬁoal kyl, halo, -CN, -OH, al koxy, hal oal koxy, -NQO2,

- N R%)Z R23' independently is 1, 2 or 3
sd%s@n fereire amep@ﬁ@mﬂemlyﬁﬂl@@eédrdm d¢ine gheup gommisting of halo,

c | ~RLO-.cvchoal
alkyl R%gfhgel[(er dcyc? YI%/ ~Rb. Oarr # g%tguﬁ@ise?rb%?ame carbon
atoml”mﬂwa)l R?/Bubstﬁ]:b?ial ckmme sémémlrmxmtommn =gd - I - N(R9) 2.
0 in i s RLO-aryl or
'ﬁggﬁqgﬁr 6?'03{}@ %oﬁ%‘d&f 2 Wﬁ?fqmboa/ 023800 - 109
3. Rsl“arfép!'@%@%a%ﬁ lﬁbé‘;béﬁé’e 92 Br &ub%ht'ﬂ%@ﬁé’fﬂl%%}%n@éntly selected
R10- pyridyl and R10 is 1, t uent

from theygpRmieensisting-piid atkyrﬂ%mcwloalhyle Hmterocydpalkyl R™-aryl, R
4. A conmpound of claim 1 wherein M2 is
hetereﬁﬁﬁ%n@}%%l n and p are each 2, "5 and a and b
areacbdighlsummmmmﬂlyl selécted ftam She grmmrpomdtlrcg ofHaind alky!;
nd .o
wier B B 2 Fot % aebaitipais g chS B o et farihs orew
cons&ﬂng 6H(—R2ﬁ@)o ABROR ¥ ey 1, 'OQ"%)I?O)@/‘ ROP_ e R arylalkyl R'-
epe, i nterrupted a cycl oal k@gne roup
neterBapdaRa ST ARG RisrBeY hesoa i haloaiez) 20s, -C(O)-alkyl, -
C(O)HelroklEibhtkyl, -HO,R™, -N(R"")2,-CON(R"),, -NHC(O)R"", -NHC(O)-
alkoxyalkyl-, -NHC(O)-CHz-NHC(O)CHj, -NHSO,R", -CH(=NOR"®), -SO,N(R""),, -
SO,CF3; and —CN;
each R is 1, 2, 3 or 4 substituents independently selected from the group

consisting of H, halo, alkyl, cycloalkyl, -OH, alkoxy, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, aryloxy, haloalkyl, haloalkoxy, -NO,, -C(O)-alkyl, -C(O)-
heterocycloalkyl, -COzR", -N(R™)2,-CON(R™),, -NHC(O)R"", -NHC(O}-alkoxyalkyl-, -
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-(CH2) 2-CH(F) -, -CH2-CH(F)-CH2-, -(CH2)2-0- or (/H 15
8. A conpound of claiml wherein R2 is a 5= or
w@20mnoered R16- heteroaryl or a 4, 5 or 6- menPer/Es82006/023800

R16- het er ocycl oal kyl . 9. A conpound of claim8 wherein
R2 is R16-pyridyl, R16- pyri'rﬂ T, R16 20 pyradazinyl,
R16- oxazol yl or Rl16-thiazolyl and R16 is | or 2
substituents i ndependentl sel ect e fromH, -NH2,

NHC(QpEH - B (€& Hao rNHB QR ' RESH ENlCH:Rlybir -BO:NERY )2, 08 0R0E and —
.azetidinyl and R16 is 1 or 2 substituents
"independently selected fromH and CH3. 10. A conpound

ofeadtaRM B mdepmderfﬂ& sﬁeae@rrmom@trwgr&w consisting of H, alkyl,

- Oxa m no- t hi
nalodlifha Ry, ¢ e eyearsh H ol b spytiepliyl and R
hetel‘éfé @@n@ of cI a| m 1 wherein X is -NR4-, -NR4ACH2-, -0-,
qBQ NR4-, -S- or -SQ2-, and R4
S@ﬂl{Wl Rorcyc{qan;m ~aiyb iR heRirdary IR iheteroaysibalkyl:
30,1 0 a erein Xis -0-, -NR4-
o%-é— aﬁ%@ éi’gpﬂ %'I"%PWVH‘% A conpound of claim
1 Riffas dl, g2 R3B s&bﬂ*ﬁtu@mhn@éper@e@clwééleoléd fdne ﬂ’f&’@#&h@; Qnsisting of
group consi st

H, h %ﬁe‘ﬂ S@| ycﬁ I?(ELa&H @ékOfy, h;{@roxgarlkylz ag\d,, RY thetgmaryl, R™-

10 2

;ij%%‘%fé‘é‘ (75 rOPOL ﬁéa'kiﬁésl?%%f 0397 %‘%ﬁzw‘%@h -alkylone-
(R"86:CM(R Tho -NHGHOVRYS -NAIB(O)08, 2SO, -2OBN(R'%p,and ~CN;

2 1

et o, o P d oo o
haloadkyuit -aifyl, R d‘rqjelnﬁﬂyl R ?}by@lballkm én@% -ﬁzteroc;;]cl%alk%ﬂ

R e LR K p—
H, al rmstamaxy, HaleakgIn s oY, cm%ﬁumé AN(RIygase,

i seases .of the G tract per and hypo m)tl ity and
afpah R séﬁmemﬁmwtw@l@z&gg fren theegrdupatonsisting, of H, alkyl,

[ 0 g disorders,
haloaTR—‘;li ;é}ng%ﬁéégﬁgC@Jﬁi?ﬁ%&%’%%ég% t rc%qkﬂter vous system
ﬁgnlst indapendsmttyi seldc@drfttansthergwab cohsistmgfoﬁH and asf;

dt?iaf%’ SHERTOy SRRR00En R R AR PR tpo ok Lambatky!

aRd’ is Uf23l31er ¢@llibét|i$|leﬂt}s m@l@?\egg??% *sg%ghérﬁ ﬁg?ﬁhb'@?&ub "Bonsisting

eed eatnent an e
of H, Beionalivh b 1, Tetoahalphikori #68s 0N LS(@INER™): and —
N(R“WTGY ein allergy-induced airway responses, nasal
?gestl on, netabolic syndrone, obesity or a cognition
isi 1, 20p53 substifuents isdepandestly selsictachfroruthiegbup consisting of

i, SRRSO LA, S o o2
rBCeiptiopenderthoisi 512 ond dubstiuentaireidpenabhily selbbret iy the
groupcc%kgfs%rn'g of H, alkyl, Rm-cycloalkyl, Rm-heterocycloalkyl, R1°-aryl, R™-
heteroaryl, haloalkyl halo, -CN, -OH, alkoxy, haloalkoxy, -NO,, and —N(R9)2
R*'independentlyis 1, 2 or 3 substituents independently selected from the
group consisting of H, alkyl, R1°-cycloalkyl, Rm—heterocycloalkyl, Rm-aryl, R'C-
heteroaryl, haloalkyl, -OH, alkoxy, haloalkoxy, -NO,, and ~N(R®),.

2. Acompound of claim 1 wherein R" is R"-aryl or R'"-heteroaryl.
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19. A nethod of treating: allergy, allergy-induced

ai rway responses, and congestion conprising
w@dimrno®rering to a patient in need of such trPE/IE2U6/023800

an 25 effective amount of a canpound of claim1 in

conbi nation with an effectivi®%anount of an Hl

receptor antagonist. 20. A pharmaceutical conposition

conprising an effective anount of a conpound of claim

3. 1,Aanthpounst dfedainve vemareint Rofs RI%-presmt ooRd-pytidyl and R is 1, 2

un ful for. treatin 30, ohesit abql ic
or 3 §ORRYAR ATl SRt fony D AR i T patiFg an —on.
steatosi s, ‘nonal coholic steatohepatitis, cirrhosis,
4. hepabagRiund &F ciamt ¢1irRIram? & CPOH EFOM9eN, ¢ 4nd p e each 2,
di sorder and a pharmaceutically effective carrier
and 2607/ Den®esciPrrapsrdestly93800 - 111 21. The
conposi tion of claim20 wherein the at | east one other
co, n eful, . for treatyn es{ty or netabolic
5. S)/gggﬁwg)ul%? %@‘?’%‘8? ié(”fer“am‘(hsg‘gt)%@%- consi sting of
appetite suppressants, netabolic rate enhancers,
6. YA EoRTPOURSSTIAREID ! WG Z & JC(RIR™ P4, - BIHRFASE(R™)(R™ ] 5-,
iphibitars, supbstituted azetidi nones and substit'uted
-CHR™ D detFam= & o 4ChbldPper enGarikiene injerranted by agysioalkylene
grou[g_on'pound useful for treating a cognition deficit
di sorder is selected fromthe group consisting of
at onoxeti ne, dexnet hyl pheni date, ol anzapi ne,
7. rifspempdond,ofalaipi @vdmveim, Z doi@Hhezi(CH,)s-, -CH2-CH=CH-,
heptyl physostigm ne, tacrine, rivagtigmne and
gal antam ne. 10 22. The conpositioniofsclai m 20, which
conprises in addition to a conpougd?\igﬁbgﬂing to
-(CHeb-@H(F)-, aCHY IG(A-CElgy e(Cidg,-Oatorb’t Br  and an appetite
suppressant. 23. A nethod of treating obesity,
met abol i.c syndraone, or a cognition deficit disarger
8. ¢ QWQPH@&E&F%N Hhergindd ig gat AR RS?"“@Iﬁfﬁa"yl ora4,
5 or e BBRId RFP-RéfepSdycrsalRount of 15 a conpound of
claim1 in conbination wth an effective anmount of at
| east one ot her conpound useful for trea%ing obesité,
€,

9.  mét eyobpund i dlaimed whenaindhis| R C-pyaidyl R Paprimidyls B3
i 5163 i S,p1B | i 18t eat ohepat i tis.. .
pyradiE R I OB R RGO g B R beE e8P A sl ts ipgependently
selewff froit HdLngﬁ,dNH%CiEQ aPd.CHAs, nortRTolg Fglﬁ-t_etrahyrdﬁﬁ)ywber R
.t.he compesind, useful for treating obesit r. _metabol |
azet AR & BT ScibstRients FlePgRERRUT SRECRY fgbR and G,
appetite suppressants, netabolic rate enhancers and

10. gz\t EdrRPbURD P CREiMA WHRRERIRE Sz-a%ﬁho@gﬂsylb Qdarﬁfno%fégrﬁm, 2-

) wherein the appetite suppressants are” sel ected
aming-iziazolgl, Jrmethd@zstidinyhgr tstratwdremiranyld recept or |
ant agoni sts or inverse agonists, Neuropeptide Y

1. S EIERE of BRI BB i T N R s e Fec Bl B SRR CO)-,
-C(OWRag@ricrt-sSOpe had RO tH Nk &8 PIGIO RIBNIIBE®In R'? is alkyl or aryl.

serotonin uptake inhibitors, serotonin transport
i nhi bi tors, norepinephrine transporter inhibitors

12, oreampownd GhBIATSIE! Whepsin X iSrQer et PueS-EnerRoR H or alkyl.

opi oi d antagoni sts, orexin
13. A compound of claim 1 wherein R® is H, aryl or —C(O)NH..

14. A compound of claim 1 selected from the group consisting of compounds of
Examples 11, 15, 24, 26N, 30, 31, 33, 34, 35, 36, 80, 81, 88, 195, 202, 219, 220, 225,
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30 antagoni sts, bonbesin receptor subtype 3 agonists,
Chol ecyst oki ni n- A agoni sts, ciliary neurotrophic
w0o awv00190% derivatives thereof, nonoam ne reupP@RES2006/023800
i nhi bitors, glucagons-I|ike, peptide 1 agonists,
topi ramate, and phytopharmég(ﬁpound 57; the Metabolic
rate enhancers are selected fromthe group consisting
of acetyl-CoA WO 2007/001975 PCT/ US2006/ 023800 - 112
227, 230 bZJ&K/I%&'e 227, ahY 26205, RFda 280y 20@r204; 298¢ @fBp293, 300, 301,
308 $@? 8d| acyi glycerol acyltransferase inhibitors,
"fat'ty acid synthase inhibitors, phosphodi est-erase
inhibitors, thyroid hornone R agonists; uncoupling
15. pﬁoplmrmnamutmat CoerBpositign CoBtITsHwNaN effgbwﬁaamqumt of & compound

of leff E8 ehp TP b AR AT S 1 ccant or agoni st s

and st earoyl - COA desaturase-1 conpounds; and the

16. NAtMeeidd apFeatid: @ﬂel’gﬂh iaRetgytindacsd afivegiredpdrsys, bbﬁgestlon
group consistin pase inhibitors, fatty

aci
hypotenam@@‘af@pva ?q;r Ci'%ﬁ%ﬁe dieases gy the @lttmﬁs’wand hypo motility
o el S, LB OB o FARFRAY S, MMABI PRt clpon
sleeptigadiso@terahkym and hypemctivitindf trsetaritra @Ier\tmmysrh@n cognition
deficigsﬁﬁté%ggépgéﬁ?zhsgl&l faﬁyi&%ﬂé%%?s'e%h%&ltﬁﬁtgdtofsﬁso rHona?cohollc
steat&fﬁé‘pfmwlsebiﬂbmﬁsis) hepbtabenelar carcmoma and migraine comprising

3[(2- et i azol eth n p |
admlrr«yéieawettgrg @aﬂentmﬂﬁeggﬁrﬁugh ﬁﬁ% %f@&ﬂvﬁ@mount of a

compﬁ)}JH@’%ﬁtdlé]% 1paroxetine, fl uoxetl ne, fenfluram ne,
uvoxam ne, sertaline, impram ne, desipram ne,

tal supram nom fensine, leptin or 15 derivatives

ther ; h 0
nd APk neRbr e wiefEh etal MU B fuafoBEmEs, nasal
congéstion; mabolicpbynctrphw, wbesity orlaccoynhjtictedeficitndinorder is treated.
t heophyl l'ine, pentoxifylline, zaprinast, sildenafil,
anrinone, mlrinone, cilostamde, rolipram
CA |&{Hrh?eﬁ§eutlﬁﬁb/écﬂﬁp@s@6h @ompnsmg an effective amount of a compound
4-T(E)-2-(5,6,7, 8-tetranet hyl - 2-napht hal enyl ) -
of clajsp dpengign gﬁﬁqwecara@uat of ldi fessiptor@ntagopisbAnd é@hﬁﬂﬁ@ceutlca"y
lipstatin, 20 tetrahydrolipstatin,
eﬁectﬁfel é‘%&)%rr'n n and di et hyI unbel I'i feryl phosphate. 27. A
met hod of claim 23 vvherel n the compound useful for

o, RSRIRS B 60w 0 bl LR roBRbRELE S

‘ congém%)ﬁﬁidmbl@iiﬂg Ia@mlﬁwt@ir@mpaﬁent IhSﬂfHd doaech treatment an

ari pi prazol e, donepezil 25 hept sostltﬂm ne

offectivgtmaunt pf eggm%nﬁ@fmng&u%p atiorp Wt e gtegfiyeggmount of

an H1%€é og%nfté)éor{gteatl ng net abolic syndrone, nonal coholic
e% iver olll sease, hepatic steatosis, nonal coholic

st eat ohepatitis, cirrhosis, hepatacell ular carci noma

aé‘rﬁq}ﬁ?ﬁat% gﬁ@?l c%gﬁ%%ﬁ%rg ggﬁl%g@%\g) %Iﬂ %il%cp"v Ve gﬁooLH\t of a compound

of clatm:’rpandééri @ﬂfedctr\eﬁémagmrr@ft atdebsicony bm?m%%lgmaséw for treating
sel ecte ro t he | St an

obesiboPRS PYTITBME MOpRIRhOlD Lty Vel iaoate.darate Steatosis,

nonalgglgglsdo%c%%]dg%‘tl}l%scc%gg%?ﬁgzég%%%ﬁul%? CarcihomaBriLEogiifbn deficit

disorder and a pharmaceutically effective carrier.
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-113 29. The nmethod of claim28 wherein the conpound
of claiml1l is admnistered wwth a conpound sel ected
WO e@mootees gr oup consisting of lovastatin, simecI/ES006/023800

pravastatin, atorvastatin, Ha vastatin, resuvastatin,
cerivastatin, rivastatin, pi astatin and ezetim be.

5 30. The nethod of claim 28, wherein the conpound
according to claiml is admnistered with a HVG CoA

21. r edbetcaseresiipraf gy 20twhergiipthesatdaast one other compound useful

for treating obesity or metabolic syndrome is selected from the group consisting of
appetite suppressants, metabolic rate enhancers, nutrient absorption inhibitors, HMG-
CoA reductase inhibitors, substituted azetidinones and substituted p-lactam sterol
absorption inhibitors, and the other compound useful for treating a cognition deficit
disorder is selected from the group consisting of atomoxetine, dexmethylphenidate,
olanzapine, risperidone, aripiprazole, donepezil, heptylphysostigmine, tacrine,

rivastigmine and galantamine.

22.  The composition of claim 20, which comprises in addition to a compound

acCording to claim 1 a HMG-CoA reductase inhibitor and an appetite suppressant.

23. A method of treating obesity, metabolic syndrome or a cognition deficit disorder
comprising administering to a patient in need of such treatment an effective amount of
a compound of claim 1 in combination with an effective amount of at least one other
compound useful for treating obesity, metabolic syndrome, nonalcoholic fatty liver
disease, hepatic steatosis, nonalcoholic steatohepatitis, cirrhosis, hepatacellular

carcinoma or a cognition deficit disorder.

24. A method of claim 23 wherein the compound useful for treating obesity or
metabolic syndrome is selected from the group consisting of appetite suppressants,

metabolic rate enhancers and nutrient absorption inhibitors.

25. A method of claim 24 wherein the appetite suppressants are selected form the
group consisting of cannabinoid receptor 1 éntagonists or inverse agonists,
Neuropeptide Y antagonists, metabdtropic glutamate subtype 5 receptor antagonists,
melanin-concentrating hormone receptor antagonists, melanocortin receptor agonists,
serotonin uptake inhibitors, serotonin transport inhibitors, norepinephrine transporter
inhibitors, ghrelin antagonists, leptin or derivatives thereof, opioid antagonists, orexin
antagonists, bombesin receptor subtype 3 agonists, Cholecystokinin-A agonists,
ciliary neurotrophic factor or derivatives thereof, monoamine reuptake inhibitors,
glucagons-like peptide 1 agonists, topiramate, and phytopharm compound 57; the
Metabolic rate enhancers are selected from the group consisting of acetyl-CoA
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carboxylase-2 inhibitors, beta adrenergic receptor 3 agonists, diacylglycerol
acyltransferase inhibitors, fatty acid synthase inhibitors, phosphodiesterase inhibitors,
thyroid hormone [ agonists; uncoupling protein activators, acyl-estrogens;
glucocorticoid antagonists; 11-beta hydroxyl steroid dehydrogenase type 1 inhibitors,
melanocortin-3 receptor agonists and stearoyl-CoA desaturase-1 compounds; and
the nutrient absorption inhibitors are selected from the group consisting of lipase
inhibitors, fatty acid transporter inhibitors, dicarboxylate transporter inhibitors, glucose
transporter inhibitors and phosphate transporter inhibitors.

26.  The method of claim 25 wherein the compound useful for treating obesity or
metabolic syndrome is selected from the group consisting of rimonabant, 2-methyl-6-
(phenylethynyl)-pyridine, 3[(2-methyl-1 »4-thiazol-4-yl)ethynyl]pyridine, Melanotan-i,
Mc4r agonists, dexfenfluramine, fluoxetine, paroxetine, fluoxetine, fenfluramine,
fluvoxamine, sertaline, imipramine, desipramine, talsupram, nomifensine, leptin or
derivatives thereof; nalmefene, 3-methoxy-naltrexone, naloxone, nalterxone,
butabindide, axokine, sibutramine, topiramate, phytopharm compound 57, Cerulenin,
theophylline, pentoxifylline, zaprinast, sildenafil, amrinone, milrinone, cilostamide,
rolipram, cilomilast, phytanic acid, 4-[(E)-2-(5,6,7,8-tetramethyl-2-naphthalenyl)-1-
propenyl]lbenzoic acid, retinoic acid, oleoyl-estrone, orlistat, lipstatin,
tetrahydrolipstatin, teasaponin and diethylumbelliferyl phosphate.

27. A method of claim 23 wherein the compound useful for treating a cognition
deficit disorder is selected from the group consisting of atomoxetine,
dexmethylphenidate, olanzapine, risperidone, aripiprazole, donepezil,

heptylphysostigmine, tacrine, rivastigmine and galantamine.

28. A method of claim 23 for treating metabolic syndrome, nonalcoholic fatty liver
disease, hepatic steatosis, nonalcoholic steatohepatitis, cirrhosis, hepatacellular
carcinoma or obesity wherein the compound of claim 1 is administered in combination
with at least one compound for treating metabolic syndrome or obesity selected from
the group consisting of an HMG-CoA reductase inhibitor or a substituted azetidinone

or substituted B-lactam sterol absorption inhibitor.
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29.  The method of claim 28 wherein the compound of claim 1 is administered with
a compound selected from the group consisting of lovastatin, simvastatin, pravastatin,
atorvastatin, fluvastatin, resuvastatin, cerivastatin, rivastatin, pitavastatin and

ezetimibe.

30.  The method of claim 28, wherein the compound according to claim 1 is
administered with a HMG-CoA reductase and an appetite suppressant.



