WO 20071143422PCT/ US2007/ 069723 SUBSTI TUTED PYRI DYL AM DE COVPOUNDS
AS MODULATORS OF THE HI STAM NE H3 RECEPTOR Field of the Invention
The present invention relates to certain pyridyl am de conpounds,
nmet hods 5 of naking them pharmaceutical compositions containing
them and nethods of using themfor the treatnment of disease states
di sorders, ant® ¥8Hd*4 ons nedi ated by the histanmi ne HICFUERPST72
Background of the Invention The histam ne H3 receptor was first
described as a presynaptic 10autoreceptor in the central nervous
system (CNS) (Arra Nature 1983 302 832 837
control ling the sy UTEDBYRIDYL AMIDE CQMEOUNDSAS MODULATQRS ne H3
receptor is primarily expresgpthEmlshnmnmmphE@EptpgRt raI ner vous
system (CNS), with sonme minimal expression In peripheral tissues such
as vascul ar snmooth muscl e. 15ThusFiekief@redlhvéntich cat i ons for hi st am ne

H3 ant agoni sts an 0

ani mal phar macol og@‘bg}/‘* eﬁtﬁa&%ﬂ@x%ea??sﬁgng rt?ﬁﬁyrﬁ%#?@%%ﬁm@?gﬁ? n%gtp%ds
ant agoni st 8 (ef. nyekingtherpephanngeeuticl Sarapositibhe ceitginiagithres, ldBd Redteps of - A
Target for Ne " r
1998; Mori SSE%%HS;% for tf-:@%étmeﬁ’trcg%g&gg%é gg%@%%%g e eaggﬁ%e?\j%\%oge
condi tions 20RER histangier)Hi faceriodi sor ders, sl eep di sorders

psychi atric disorders, and otheg gisorgers. For exanple

hi st ami ne H3 ant agoni sts have ! theyin Aphar macol ogi cal

a?:ti Vi g y reljevant The hsemetiaHs ﬂéeyptﬁ%mﬁﬂ?ﬁﬁje@érib_éeléé%SpﬁésyﬁalaptlcRC| udi ng g
sleep dis er i, sturbanc igue nd |e r an
cogniti ve ﬁ?r% Fﬁ?r mk’ 5?38 "i:lne%%?v?eﬁ%ﬁé@r{ggﬂr@gfﬂoﬁt aﬁ'n@ﬁ‘%ﬁmnt) ,
as descri bed H8Sve02, Ba2- 83'é\matvwmgse@syrﬁmdsardndeele:&e dbhistpnidnes CTheer y

Today 2005, 1002324, red 8313623 BBRAGK: b AnaBlhashem BT Reol

2006, 71, 11 epany benzam des were .descCri bed
as hi st ani ne #stereEdR)ovithegaeyoinineal sxprassion in perriteen tiseysp suctfas| .

W005/ 040144 (RIS sndddPhusckdSubst i tuted pyridines wth
ant i angi ogeni c pr%gwtl es are disclosed in U S. Patent WO

2007/ 1434%2PCT/ US FeseA irglicegions forhjsiemingdtuantagenisisand nygrse agonists

2004) . Subst iliavk @deppidpostaibagsd enshifaPFRAARIgeAd G@féﬁé)k ﬂﬁheﬁt@ with
hi stam ne H3 rece tors i

W03/ 004480 (‘T&W”%tf%m%g?s?” a%\}\%%&rg %'W@”P%?Ag 5“%@@@”?"& Hpot ent

Receptor-A Target for New Drugs”, Leurs, R. and Timmerman, H., (Eds.), Elsevier,
1998; Morisset, S. et al., Nature 2000, 408, 860-864.) These include conditions

20  such as cognitive disorders, sleep disorders, psychiatric disorders, and other
disorders.

For example, histamine Hs antagonists have been shown to have
pharmacological activity relevant to several key symptoms of depression, including
sleep disorders (e.g. sleep disturbances, fatigue, and lethargy) and cognitive

25  difficulties (e.g. memory and concentration impairment), as described above. For
reviews, see: Celanire, S. Drug Discovery Today 2005, 10(23/24), 1613-1627;
Hancock, A.A. Biochem. Pharmacol. 2008, 71, 1103-1113.

Substituted diazepanyl benzamides were described as histamine Hz
receptor antagonists in Intl. Patent Appl. Publ. WO05/040144 (May 6, 2005).

30 Substituted pyridines with antiangiogenic properties are disclosed in U.S. Patent

1



hi stam ne H3 receptor nodulators with desirabl e pharmaceuti cal
properties. 5Summary of the Invention Certain pyridyl am de
derivatives have now been found to have hi stam ne H3 receptor

nodul ating activity. Thus, the invention is directed to the general
and preferre Jj nents defined, respectively, by the_ jndependent
and dependenswgﬂgﬁgg%gppended hereto, which are incorﬁ%?@?@ (gvn
reference herein. 10ln one general aspect the invention relates to a
conmpound of the following Formula (1): wherein Rl is -G 4al kyl or

satur st od gENCLlS, SHThOR Stk TR Sbohnedrpha el Vol

- CONRbRc; whediezdganenatelesatbed eabistamitkeilerdeptdd imodutbtons in G, RdténtiAppand

20 R2 is -H 0p, 5 Z5ANn W t.he .Rprowl ha of X and Y..is N and
one of Ra andﬁ@@ébg@%é;b (\f\%}e‘r@’ %\6?2%3"6%"5%%3%9%'”5. %n%edﬂcﬂre%%}?n%or
monocycl i ¢ helbistemineys rgeentgy notkilatars it tiesirable phatwsacetiitabpropértiés. one,
two, or three R3 substituents; 25where each R3 substituent is
i ndependently sel ected from t he Symasy edheinveption of : hal o, - Cmal kyl ,
- OFl, -0014al kyl , CeMain; Hifie cRAChtvE Rave\MORReRiIA% RS/ eaifarBREN
i ndependently -H or -Cl 4al kyl ; | V\i} 2007/.143422PCT1US20071069723 or a
phar maceut i calt {FoSRIeIRPIHABI @5lvly- Ahysy, Hiedpveation is dirpgiediodbp gensyd and
prodrug, or aprpkaedeseutimealsldefitst raspedtivélay thé ddeheidestandldapeichai n
enbodi nents, the i nvergeid%gr [ ) 'Llcgles co Oupe%so of . For nw a.(ll): RL -N
) y reference he

claims appen are Incorpora rein:
10 In one general aspect the invention relates to a compound of the following
Formula (1):

R’ R?
\m | tv 0
m X~

0]
wherein
R'is -Cy4alkyl or saturated monocyclic cycloalkyl;
15 mistor2;
Xis NorCH;
Y is N or CR%
R? is —H, —Z-Ar, -CHzNRPR®, -CN, -CO3C14alkyl, -COH, or -CONRPR®;
where R® and R® are each independently -H or -C,4alkyl; and
20 R?is-H or-Z-Ar;
with the proviso that one of X and Y is N and one of R? and R? is —Z-Ar;
where Z is O or S; and
Ar is a phenyl or monocyclic heteroaryl group unsubstituted or substituted with
one, two, or three R® substituents;
25 where each R® substituent is independently selected from the group
consisting of: halo, -Cisalkyl, -OH, -OC1.salkyl, -SCq4alkyl, -CN,
-CONRR®, and -NOy;
where R? and R® are each independently -H or -Cq4alkyl;

2



I(R3),., (Il) 5 wherein RL is -GCi4al kyl or saturated nonocyclic
cycl oal kyl ; each R3 substituent is independently selected fromthe
group consisting of: halo, -Cl 4alkyl, -OH -0C _4al kyl, -SCl4alkyl,
-CN, -CONRdRe, and -NO2; where Rd and Re are each independently -H or
-G . 4al kyl ; 0, 1, 2, or 3; or apharmaceutlcl abl e
salt, a phar ?ggeu{l caﬁ |y accept abl e prodrug, or a pha? %‘32%%%%%
active nmetabolite thereof. In certain enbodi nents, the invention
provi des corrpounds of Formul a (110 15 wherein Rl is -C1.4al kyl or
sat ur at ed nonoc substitu i 5 independently
6l ecteq 1 ronpindapraiedRar e ot SRuftace e deprolat SRR O3
- 0C1_4al kyl , - gMdrmacOhBERactiardetabiDi th@f@ohere Rd and Re are each
i ndependently -Hor -C _aalkyl; and nis 0, 1, 2, or 3; or a
pharmaceutically acceptable salt, a pharnaceutically acceptable
prodrug, or a phalmessein ¢roladipenisithe/ipventioabuivides corheeuads of Faimala (!1):
further general aspect, the i tio rebat R to pharmaceutical 25
conposi tions each conprisiRE:N (a ; (Ra)goun of a conpound
of Formula (1), or a pharnaceltd Z ce /ble sal
phar maceutgcal |y acceptabl e prodr or
2007/ 143422PCT/ US2007/ 069723 phar maceut i cal |y active netabolite
t hereof ; and ‘(’ 3"95 pharmaceutically acceptabl e exci pi ent.

R' is -C1alkyl or saturated monocyclic cycloalkyl;

each R? substituent is independently selected from the group consisting of: halo,
-C14alkyl, -OH, -OG1.4alkyl, -SCi4alkyl, -CN, —CONRR®, and -NOy;
10 where RY and R® are each independently -H or -Cq4alkyl; and
nis0, 1,2, 0r3
or a pharmaceutically acceptable salt, a pharmaceutically acceptable prodrug, or a
pharmaceutically active metabolite thereof.
In certain embodiments, the invention provides compounds of Formula (I11):

O
N
O

15
wherein
R" is -C14alkyl or saturated monocyclic cycloalkyl;
each R® substituent is independently selected from the group consisting of: halo,
-Ciaalkyl, -OH, -OC;alkyl, -SCy4alkyl, —-CN, —CONR'R®, and -NO;
20 where R® and R® are each independently -H or -Cyalkyl; and

nis0, 1,2, or3;
or a pharmaceutically acceptable salt, a pharmaceutically acceptable prodrug, or a
pharmaceutically active metabolite thereof.
In a further general aspect, the invention relates to pharmaceutical
25  compositions each comprising: (a) an effective amount of a compound of Formula
(), or a pharmaceutically acceptable salt, pharmaceutically acceptable prodrug, or



I n anot her general aspect, the invention is directed to a nmethod of
treating a subject suffering fromor diagnosed with a di sease,

di sorder, or nedical condition 5nedi ated by hi stam ne H3 receptor
activity, conprising adm nistering to the subject in need of such
treatment an tiye anount of a conpound of Fornul r a
pharnaceuticgﬁiéggg%ébtable salt, pharnmaceutically ac%&%@gﬂW@“””
prodrug, or pharnmaceutically active netabolite thereof. I n
certain preferred enbodi nents of the inventive nethod, the disease,
10di sorder, or, nedical condition is selected from cognitjve

di sor der s, o1 BAareRra AEia st Brilh Fiteh PSS U@ PR IR e foceptatle

di sorders. | nexipirther general aspect, the invention is directed to

nmet hods of naki ng f or .E | ] A
pharmaceutically érggﬁe%?eg@fq'ierg% S §&{T‘ﬁ%3‘&’%4‘%”1%9&&%.%%%aﬂqet%‘gr%‘%&ﬁe%%"rﬂ%,
f eat ures, andsubiRebsitfiggesfromh or Hieghosed mith @rdissiabe, diserdepmamedical qooditiome

follow n et apk: i ; c1 : : i j.on.
Dot ai | ed thsch Frirea By Pinihd AlreRBor HOHD Bl Rl iy fhichitfio i Aligcs
reference to iNneed i ushiragimeot areeftactiys araeunt pha saneaygd Phgorffbllal Overey

gl ossary of t@{dﬁfﬁa@ﬁhﬂcé”?%c%é@ltn&a@%é@h@éﬂy_aE@Hptébhleepr%@Hﬁﬁ &f

brevity, the disclosures of the tﬁl@_bl i catjons, including patents,
cited in thi sPREpBRGSUICElY PefYedreiatrbted e Pncor por at ed by ref erence.

As useddher ein, th&dr?%rn@eféiré@bMdbm?émts'bﬁth@tirazieﬁlwégﬁeztﬁtﬁtﬁ tﬁ'ecmm@.e,s: Eg'l'
are use rei.n i.n their en,. non-limting sense. 25The term "al kyl"
refers to @ strARYhe-T c{;cagggmgwgds_ %%%ﬁt##éqn%y?ogﬁﬁ%%B'Sﬂ"gefsnﬂew omlto
12 carbon at ofisorilers tisgciédtae disorBranmidastherfdisatdeyd. gr oups i ncl ude net hyl

(Me, which also \ ' et hyl .
n- propyl, isopropy ar%@‘f??%h&%l%%%twg%g%@kﬁﬁi@Yec{ t écr’ &egép?ﬁ%%@ug ,
pentyl, i sopetdnpoundscafi-opauia Y or Frassayla, (1) arphexneceutivatly agcoptpbletshiés i n
l'i ght of the ggdhpary skill in the art and the teachings WO
2007/ 143422PCT/ US2007/ 069723 provi ded herein woul d be consi dered
equi val entd t o any/8¢Eonst enhedimentedertHigs candmsivariages of the inypatiprwihbe
"cycloal kyl " gmpbenstrdr tre fiiwiipdesle debdiptibribidtn@AEN pRERSS of the
nonocyclic, fuse ol ycyclic, or Spiro polycyclic carbocycle having
from3 to 12 'PY“ﬁ’g‘”gt ons per 5carbocycle. Illustrative exanples of
cycl oal kyl groups include the fol i qties, in the form of
properly bonded nvieties: I\IOOOOOOE%}\%M&QD&%&'O”

The invention may be more fully appreciated by reference to the following

20  description, including the following glossary of terms and the concluding examples.
For the sake of brevity, the disclosures of the publications, including patents, cited
in this specification are herein incorporated by reference.

As used herein, the terms "including", "containing” and “comprising” are
used herein in their open, non-limiting sense.

25 The term “alkyl” refers to a straight- or branched-chain alkyl group having
from 1 to 12 carbon atoms in the chain. Examples of alkyl groups include methyl
(Me, which also may be structurally depicted by /), ethyl (Et), n-propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl (tBu), pentyl, isopentyl, tert-pentyl, hexyl,
isohexyl, and groups that in light of the ordinary skill in the art and the teachings



10A "heterocycl oal kyl" refers to a nonocyclic, or fused, bridged, or
Spiro polycyclic ring structure that is saturated or partially
saturated and has from3 to 12 ring atons per ring structure selected
from carbon atons and up to three heteroatons selected fromnitrogen,

oxygen, and e ring structure may optionally to
two oxo grou%‘éﬂ{?n é“’éi‘r%on or sulfur ring nmenbers. 1511 i ﬁ%iwﬁﬂ%

entities, in the form of properly bonded noieties, include: O N ONOr

Co, Fr r? 2, 0O, 7 HN111H C2, U, U\, N4LNd0(S) 0 EN.j O, , 00000
HNAO ) 1\ SHUH, NH , 0,
WO 2007/ 14342%9&??{!%%67"/% prsidered e-ﬁh%ﬁ"?%ﬁ%ﬂsh@ie&f%@regowaf ers to

a nonocycl i c, efangdx. bi cyclic, or fused polycycli c aromatic

heterocycle (ring gt E#ﬁxt“gwc?oa Wré}grs i Q%a@?aﬁ@or D aﬁ% %urra ocycl{l;:cr,I q

atons and up to four l'ecte fommi
sul fur) havi niyséd patycclicoorispirp |pnb;cm1©nm‘bwleﬂretneg {rolylc'i te .1 2|rlng amsmerve

exanpl es of géﬁ%&gggr WO BRarh 16 H5ebARy GRULS el BRibIWAY ' the
Prop entmes in the form of properly bonded moieties:

> 0.0.0 OO@ 000,

D o> Ay A5 i by

10 A “heterocycloalkyl” refers to a monocyclic, or fused, bridged, or spiro
polycyclic ring structure that is saturated or partially saturated and has from 3 to 12
ring atoms per ring structure selected from carbon atoms and up to three
heteroatoms selected from nitrogen, oxygen, and sulfur. The ring structure may
optionally contain up to two oxo groups on carbon or sulfur ring members.

15 lllustrative entities, in the form of properly bonded moieties, include:
H

H H NN o o
DO.EI\IHD) C?C?L—N?HN(—.RH(—S? ﬁ? EQENQ
o 0

.
\\/,
O [ ( / NH ( ;NH o o)J\o R
NH 1 ’ \ /o 4

O\\,,O H H H o
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C? CJ @ ZNJ and on
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Those skilled in the art will recognize that the species of
cycl oal kyl, heterocycl oal kyl, and heteroaryl groups |listed or
illustrated above are not exhaustive, and that additional species
within the scope of these defined terns may al so be sel ected. 15The
term " hal ogeg";ofogﬁgﬁ?zent s chlorine, fluorine, brom ne P%E‘/ng%ﬁj;ﬁnﬁﬁn The
term "hal 0" represents chloro, fluoro, brono or iodo. e’term
"substituted" neans that the specified group or noiety bears one or
nore substituents. The term "unsubstituted” neans that the specified
group bears no su Ltuents. The term"optional ubstituted’ neans
that the specifi eg.?'%(serg'r gatsrolagzl Jﬁgg[f‘otgtairf' & q'ST]Jug ?ylcb(ﬁ%fﬂ‘sf@ one or
nor e subst i t uedlycycliodremetia Heteroeclm (Misgiatciure hadig iirg) alses s¢lectebbbomi be a
structural sy i i i t
Vel oncy. al | ougiEoabRE s34 b Do EmERERLel RoRiftach o8 and o g
moi ety or gr oRHifuildiarng frempriedgiripg Atemsdoen setsaicyge oljustetivg expmples of
substi tut g OfetsidBSt drbUbLHciE e RNYwiRE @RtitesCH 1R BRh bf Mﬁﬂérg Hohdéd
understood that such a noiety or 25 group is intended to be
unsubst i t ut edMOEIESND 2007/ 143422PCT/ US2007/ 069723 Any fornul a gi ven
herein is intended to represent Ncorrqu,mds havi ng structures depicted
by the structural dormla o5 v»gi as. erm var i atSwons r fefygs. In
particul ar, conp@ds@ f \rﬁ.ula\zﬂv n/ eN\ei/hm P{@Ee ge'r‘ﬁs tric
; , ¥ :

centers and therefore exist in different enantioneric’ fornmns. I

optical isoners E’ﬁer hsoptins ofNthe cogpounds~gist he~gem
formula, and mi ed er@oj, arg c s/irpgarhi hg s 0
formul a. Thus, any forfhula i ven*herei i s ittended Yo repré&sent: a
racemate, one or nore.ghgptioperic forys,gone o re-diagtereoneric
forms, one or nore a ﬁ {)orﬁiﬁa@d R u esf.
by StNas met r e Taoners (i.e.,
r

Furthernore, certain sfrut.ures
cis and trans 10i soners), as tautoners, or as atropisoners.

Addi tional |y, any forptha g ve El;]n i nded t-ds ace

hydr at es, sol vates, a,rm’r-@ S oundWm xtures

t hereof . 10 Any formula given heMei'n i & soaf"iiute ded" to represent
unl abel Sd f?)rms a;$hau|aeldkinla@initllse)gmim'lnabdg\mzbaﬂgmr?:bﬁee@%f@t:lotaiaﬁ, deni ot ed
conpounds. ot opi ¢ apel e conpounds. have structures depicte
by T he 1 or il TRSEG RN r R e e eSS R 1R e S0aUE iR o

repl aced by axhatsbine,leaditveg additmriabsdeeids atitbinitice smps odthessdstinad tdoas .

Exanpl es of irﬁ%}ﬁ?@ée%&@éteacan be incorporated into conpounds of the
i nvention inc e 1sotopes of hydrogen, carbon, nitrogen, oxygen,

phosphor olfs, fl uofheermateiogent wpiesents sblotineadudine, Bromine of Iiinel Jbie 140,
15N, 180, 17Qern3‘qﬂ5}oa?€pgese§é%glo?&ﬁ§&o,boi*?ﬁllgrorﬂo%é.l’ respectively. Such

i sotopically l'abel ed conpounds are use I n nmetabolic studies
(preferably wt h_ Iﬁ%)e{m_r%@éf_ﬂtpféﬁ fﬁ?@f@_ﬂh@ the sReciigd OluP I mp@ﬁy me_e 2H
or 31-1), detR@idr®ButRitubABITRE e ChiYLBSRR el SHE hsAat BRRSdJebiRBY ﬁ&ms' on
t onogr aphy (PET} Orsdfal ngl e- photon em ssi on conputed tonography
(SPECT)] i nclb§a Bus- ssdermataptionaly gubsiiulgd’ means BAT tag sagaifiedy,

in radi oaz i \Weodp'isahsupeiitu@ll opadbseitesl. byldhe or more substituents. Where the term
“substituted” is used to describe a structural system, the substitution is meant to
occur at any valency-allowed position on the system. In cases where a specified
moiety or group is not expressly noted as being optionally substituted or
substituted with any specified substituent, it is understood that such a moiety or
25 group is intended to be unsubstituted.



25particular, an 18F or 11C | abel ed conpound may be particularly
preferred for PET or SPECT studies. Further, substitution with

heavi er isotopes such as deuterium (i.e., 2H) may afford certain

t herapeuti c advant ages resulting fromgreater netabolic stability,

for exanple i L,in vivo half-life or reduced do

requi renents Vﬂfsot opi tal | y | abel ed conpounds of this ?P%g@ﬁztﬂ?"'é”ﬁg-’ésnd
prodrugs 30 thereof can generally be prepared by carrying out the
procedures disclosed in the WD 2007/143422PCT1US20071069723 schenes
or in the exanple tions ribed bstltutlnga
readily avail abl e%”%E?HE‘ c‘gq ef%'ﬂ)@l"gﬁn eéja{%é‘?ﬁresfeBF %HH & cal Iy
| abel ed r eagesituctures depioli¥éripy thefstema’twralg‘oﬂrmlaa&ywéibamﬂranrgrawemnriser é&irms.
the sel ection, r peci es
for a specifi egJ vgzyﬁgbﬁ%h%u%&wbﬁoﬁ%gg%ﬁhé']e |ne fg‘saéy'ﬁ@g%?y for
the vari abl e egiFaphdl cedierewhietia dlfﬂeWnbemﬁémomam@fgrmmr@t:aalvmmmam
appears o5 e LBABISBRER of iftorfiBLAR dtind dihe PRI, i draRRGEH, 64

list is independent of the choice of the species for
vari abl e el seWﬁ'éldéreldrY"“thH'etWéﬁiQPﬁloéthelf‘PﬂTMHef ﬁefwyéﬁmtﬁﬁ Greait ereip is

Formula (1), iRlentisd ﬁiﬁ'bﬂ’!élsent@trébélmat@roﬁ%f moredrBARs AN fornfay bivd or. more
sec-butyl, or t%rt- . In other preferred enbodi nents, Rl

met hyl or isofif ?ﬁpmer ' OEP? (9P OF FIQFE 3TORISAMPHEI O HE A MHIeS tlmreqf
cycl opropyl, Rytheghertydertamystilicnesinydy, exist as yednadiexigbmersii. epraé &id Bshs

eroo g Bihahos MuShOS Lo B 8L LT ISR, Sy By peh e
15pref erred enirtetided it embrdcs h@iatey, solyalds, anddooRPhdrshs-f siéech camposihdd, |

ot her preferr It Xis N Yis CRa, and R2 is -H, where Ra
is -Z-Ar. émm?"m@&H%grred enbodi nents, Ra is -CN, -CONH2, or
-CH2NH2. I n ot her Apy @F@P"ﬁ@ﬂ/eéﬂ?ﬁm imalspdnterriedite repFesehwrﬂﬂb@fedrfmrm as

enbodi ments, el &% l%todéhllméb%red%rﬁlfs%ﬁ‘ ﬂ\%d:oﬁﬁ.‘:tﬂ%s%&)lcaﬁy Ia%elgﬂl 20l n

preferred errbo iments, Ar is a yrrol furany ophenyl ,
i mi dazol y19 pRAMPoENGA Havg sEueirgs der?f%%é&ﬁwe;iwm@(% %wﬂwem W&epiﬂ?ﬁt one

pyri mi di nyI @rmqwé@mwé reldRed by @ﬁ@fﬂ)ﬁUﬁtﬁM‘@Sé éé]é&éifbt@rhucﬁﬁ&%'fdr tiaked
wi th one, greeRBS stlttn}fﬁgts referre

n
obodi ment oo bibs oo o CHEPPES 86t ¢ h
one, two, or ID‘J’BHB@"I IRBIudeJlsetopemefmydrogdann cattioh) niteddear oxpged, ehbsghorous,

enbodi nent s, a I HQUPs,~ hi fiy)r tdhrenr pref e
enbodi ment s, f@%nﬁes aﬁﬁ@hlém% éﬁ)c%ha% Cghr?(;%pahcér:{q M 1*&? ey 3“aFt P, @%
4- et hyl sif} f arfy'fHe! %Plresnﬁcn\rﬂl}or%ph@tvsmcaw Bbeled opheowtis are-uskiubino- 3-

t hyl ph |,
ge4 él 1PI 52?/0%%%%@6{@%%&@3%%?%ny}mgppﬁ%” klﬁetc SHRAFRRUREANr example

2, 4- di f | uor ophig¥iytl) dStest'Qﬂ‘leFfP@ﬁ'@ﬁ)‘ﬁéfoﬂuesiS@h aﬁlppf"'tl@? episaialy komography
3, 5-di f | uor oghgem ér,sﬁ@@mcﬁoﬁ erflis 1B Borhsudd @meh -&_‘mé.pe@n’)] .?fcl@dﬂﬁg @%b
30l n preferred en%?ﬁ a LForrruIa [.1) and For
cycl opropyl , Bt? 5 tﬁsue 19@ lbtﬁ)@rﬂ‘j%ys rin a;!(;ga@“ g;qatment of patlents In
25 partlcular an *°F or "'C labeled compound may be particularly preferred for PET
or SPECT studies. Further, substitution with heavier isotopes such as deuterium
(i.e., °H) may afford certain therapeutic advantages resulting from greater
metabolic stability, for example increased in vivo half-life or reduced dosage
requirements. Isotopically labeled compounds of this invention and prodrugs
30 thereof can generally be prepared by carrying out the procedures disclosed in the



WO 2007/ 143422PCT/ US2007/ 069723 In certain preferred

enbodi ments, the conpound of Fornula (1) is selected fromthe group
consisting of: Ex. Chem cal Nanme 1

16- (3, 4- Di chl or o- phenoxy) - pyri di n- 3-y1] - (4-i sopropyl - pi perazin-1-yl) -

met hanone; 2
(4-1sopropyl %?%]%7{15324% 1-y1) 16- (pyridi n-3-yl oxy) - pyri dJCTfU?OW{Oﬁgr%?’t hano

ne; 3
(4-1sopropyl - pi perazin-1-yl)-[6-(4-net hyl sul fanyl - phenoxy) - pyri di n- 3-
yl'] met hanone

[ 6- (3- Chl or o- ph héWc??q% indle PAmPes anf ProRArationR FessPed, Py Ry pypstituljng @

met hanone; 5 readily available isotopically Iabeled reagent for a non-isotopically labeled reagent.

(4-1sopropyl - pi pe ) % |
[6- (4Gl o7 o5 et TSR0k ohy BRRITNER N pf) Btk blod T 1RRIE: 0 1
-y1l)- meth anol'ﬁgletwfrom a list of possnble species for a specn‘;ed variable is not intended to

3-[5- (4-1 sopr @amAk 1Rl MEERZbrtRe darzRlRPR¥AdoRIdeWRbR: Fn ¥ineXWbubaRmRaLt i |

e 8 variable appears more than once, the choice of the species from a specified list is
independent of the choice of the species for the same variable elsewhere in the
formula.

In preferred embodiments of Formula (I}, R' is methyl, ethyl, propyl,

10 isopropyl, butyl, sec-butyl, or tert-butyl. In other preferred embodiments, R is
methyl or isopropyl. In still other preferred embodiments, R' is cyclopropyl,
cyclobutyl, cyclopentyl, or cyclohexyl.

In preferred embodiments, mis 1. In other preferred embodiments, mis 2.
In preferred embodiments, X is N, Y is CR?, and R? is —Z-Ar. In other

15  preferred embodiments, X is CH, Y is N, and R? is —Z-Ar. In stiil other preferred
embodiments, Xis N, Y is CR?, and R? is —H, where R® is —=Z-Ar.

In preferred embodiments, R® is ~CN, -CONH,, or —-CHsNH,. In other
preferred embodiments, R? is ~H.
In preferred embodiments, Z is O. In other preferred embodiments, Z is S.

20 In preferred embodiments, Ar is a phenyl, pyrrolyl, furanyl, thiophenyl,
imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl, pyrimidinyl, or pyrazinyl
group, each unsubstituted or substituted with one, two, or three R® substituents. In
other preferred embodiments, Ar is a phenyl group unsubstituted or substituted
with one, two, or three R® substituents. In still other preferred embodiments, Ar is

25 a4-halophenyl group. In further preferred embodiments, Ar is phenyl, 3,4-
dichlorophenyl, 4-methylsulfanylphenyl, 3-chlorophenyl, 3-fluorophenyl, 4-chioro-3-
methylphenyl, 3-cyanophenyl, 4-chlorophenyt, 4-fluorophenyl, 3,4-diflucrophenyl,
2-fluorophenyl, 3-chlorophenyl, 2,4-difluorophenyl, 3,5-dichlorophenyl, 2,5-
difluorophenyl, 3,5-difluorophenyl, 3-methyl-4-methylsulfanylphenyl, or 3-pyridyl.

30 In preferred embodiments of Formula (II) and Formula (il), R is

cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl.
8



[ 6- (4- Chl or o- phenoxy) - pyri di n-3-y1] - (4-isopropyl - pi perazin-1-y1)-

met hanone; 9

(4-Cycl opropyl4l, 4] di azepan-1-yl)-[ 6-(3, 4-di chl or o- phenoxy) - pyridin-3
- yl]-nmethanone; 10 o _

[ 6-(4-Chlor OWH%WM pyridin-3-yl]-(4-cyclopropyl-I11 Pcf‘hgio%%p/?sn' 1
-yl )- methanone; 11

315- (4- Cycl opropyl[ 1, 41di azepane- 1- car bonyl ) - pyri di n- 2- yl oxyk
benzonitrile; 12 o

% 2' gfa?‘;'z g;gn‘q’l”ﬂ:ﬁ‘é’e‘r{tgﬁh@ﬁ%ﬁé& é%&éi%'eﬂt's?’tmé LombatineYet EQREIPH s selected

(4- Cycl opr opyfrerh theddrdiraemmsitindlely 1) - ( 6- phenoxy- pyri di n- 3-y1) - net hanone
; 14 -

(4- Cycl obut ylE_XL'. ] di azepan-1-y1) -] 69P%’P'A’?b?'%’HFor 0- phenoxy) - pyri di|n- 3-
yl ]1- net hanohe; {5 [6-(3,4-Dichloro-phenoxy)-pyridin-3-ylj-(4-isopropyl-piperazin-1-yl)-
[6-(3,4-Dich of of phenoxy) - pyri di n- 3- y1le L41 sopropyl 11, 41cl i azepgn- 1-
y1l) - met hanope; '
2 | (4-lsopropyl-piperazin-1-yl)-[6-(pyridin-3-yloxy)-pyridin-3-yl]-methanone;

(4-Isopropyl-piperazin-1-yl)-[6-(4-methylsulfanyl-phenoxy)-pyridin-3-yl]-

3
methanone;

1 [6-(3-Chloro-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl}-
methanone;

5 (4-1sopropyi-piperazin-1-yl}-(6-phenoxy-pyridin-3-yl)-methanone;

6 [6-(4-Chloro-3-methyl-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-

methanone;

7 3-[5-(4-Isopropyl-piperazine-1-carbonyl)-pyridin-2-yloxyl-benzonitrile;

[6-(4-Chloro-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-

8
methanone;

9 (4-Cyclopropyl-[1,4]diazepan-1-yl)-[6-(3,4-dichloro-phenoxy)-pyridin-3-

yl]-methanone;

10 [6-(4-Chloro-phenoxy)-pyridin-3-yl]-(4-cyclopropyl-[1,4]diazepan-1-yl)-
methanone;

11 3-[5-(4-Cyclopropyl-[1,4]diazepane-1-carbonyl)-pyridin-2-yloxy]-
benzonitrile;

12 [6-(4-Chloro-3-methyl-phenoxy)-pyridin-3-yl]-(4-cyclopropyl-

[1,4]diazepan-1-yl)-methanone;

13 | (4-Cyclopropyl-[1,4]diazepan-1-yl)}-(6-phenoxy-pyridin-3-yl}-methanone;

14 (4-Cyclobutyl-[1,4]diazepan-1-yl}-[6-(3,4-dichloro-phenoxy)-pyridin-3-yl]-
methanone;

15 [6-(3,4-Dichloro-phenoxy)-pyridin-3-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-
methanone;




16 [ 6-(4-Chl oro- 3-net hyl - phenoxy) - pyri di n-3-y1] - (4-cycl obutyl141 ,4]d
| azepan- 1-yl)-nmet hanone; 17 [6-(4-Ch |oro-3-nethyl-phenoxy)-pyrid

I n-3-yl1]-(4-isopropylll, 4jd iazepan- 1-yl)-nethanone; 18

(4-Cycl opropylll ,4]cl iazepan-1-yl)16-(4-fluoro-ph enoxy)-pyrid
in-3-yl]- ne o 19 (4-Cycl obutyl141 ,41cl

| azepan- 1- ylﬁ@%—qw%or 0- phenoxy) -pyrid in-3-yl k net ﬁgﬁ%’ﬁg?”"%”
315-(4- Cycl obutyl1l-0 , 4] di azepan e-1-ca rbonyl)-pyrid in-2-yloxy]-

benzonitrile; 21

(4- Cycl obut y H4+-4tLdiazepan—1-y1)-{6-pherpxy-—pyridin ) -et-hangne;
22 (4-Cycl opf oy ﬂsp“*f%@*a?r'ﬁ@fﬁﬂif)f}m?’@' Yf‘-d?'ﬁigli'@'-'%;HBBYG[)ﬁ‘lﬂﬂﬁ%eBa"'
I n-3-yl] - nefhanpne; 2 . 1-yl}-methanone;

3
6- ( 3- Chl or orphepesy )<yt Sy —{(A4-—eyed 1114l d—
i[ az(ep an-1-y1 :_{meﬁgﬂfﬁ%ﬂ%ﬁ&%@ethyl-ﬂh oXyJ-pyridin-3NI]-(4~fsopropyl-[1,4]diazepan-

1-yI}-methanone;

(4-Cyclopropyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yI]-

18
methanone;

19 (4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-
methanone;

20 3-[6-(4-Cyclobutyl-[1,4]diazepane-1-carbonyl)-pyridin-2-yloxy]-

benzonifrile;

21 (4-Cyclobutyl-[1,4]diazepan-1-yl}-(6-phenoxy-pyridin-3-yl)-methanone;

22 (4-Cyclopropyi-piperazin-1-yl}-{6-(4-fluoro-phenoxy)-pyridin-3-yi]-

methanone;

23 [6-(3-Chloro-phenoxy)-pyridin-3-yl]-(4-cyclopropyl-[1,4]diazepan-1-yl)-
methanone;

o4 [6-(3-Chloro-phenoxy)-pyridin-3-yl]-(4-cyclobutyl-[1,4]diazepan-1-yl)-
methanone;

25 [6-(4-Chloro-phenoxy)-pyridin-3-yl]-(4-cyclobutyl-[1,4]diazepan-1-yl)-
methanone;

26 (4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(3,4-difluoro-phenoxy)-pyridin-3-yl]-
methanone;

07 (4-Cyclopropyi-[1,4]diazepan-1-yl)-[6-(3,4-diflucro-phenoxy)-pyridin-3-

yl]-methanone;

28 [6-(3.4-Difluoro-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-
methanone;

29 {4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(2-fluoro-phenoxy)-pyridin-3-yl]-
methanone;

30 {(4-Cyclobuty!-[1,4]diazepan-1-yl)-[6-(2,4-difluoro-phenoxy)-pyridin-3-yI]-

methanone;
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[ 6- (3- Chl or o- phenoxy) - pyri di n-3-y1] - (4-cyclobutyl-[1 ,4]d

| azepan-1-y1) - net hanone; 25

[ 6- (4- Chl or o- phenoxy) - pyri di n-3-y1] - (4-cycl obutyl141, 41d

i azepan-1-y1)- nethanone; 26 (4-Cycl obuty141 , 4]cl

| azepan- 1-y1)¢ i fl uoro- phenoxy) pyrld in-3-y e;
27 (4- Cycloprﬁgyﬁgﬁs 41di azepan-1-y1) 16- (3, 4-d |quoré%pﬁgﬁgxy ngrid
I n-3- yl pnet hanone; 28 [6-(3,4-D ifluoro-ph enoxy)-pyrid

in-3-yl]-(4- |sopropyl piperazin 1 yl) - nethanone 29 (4- Cyclobuty141
30

o1
(2 vl obut yLa1 | 41 e SR BOG A Rh (B G W UBF BB PERB T ol i
I n-3-yl] - nethanpne; 31 (4- Cycloprcp@ﬁmux@)d | azepa n-1
-y1) 46- (2-f1 Fuorp- (4' tf;}b\‘b’b}‘dpyf’[}i 41]dfaz‘e'p53r’f’ 1yyl')J[6 2 4-difluoro-phenoxy)-pyridin-3-
32 yl]l-methanone;
33 (4-Cyclobutyl-[1,4]diazepan-1-y1)-[6-(3,5-dichloro-phenoxy)-pyridin-3-yl]-
methanone;
a4 (4-Cyclopropyl-[1,4]diazepan-1-yl)-[6-(2,5-difluoro-phenoxy)-pyridin-3-
yi]-methanone;
35 (4-Cyclopropyl-[1,4]diazepan-1-yl)-[6-(3,5-dichloro-phenoxy)-pyridin-3-
yl]-methanone;
36 (4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(3,5-difluoro-phenoxy)-pyridin-3-yl]-
methanone;
37 (4-Cyclopropyl-[1,4]diazepan-1-y}-{6-(3-fluoro-phenoxy)-pyridin-3-yl]-
methanone;
38 [6-(3-Flucro-phenoxy)-pyridin-3-yl]-(4-isopropyl-[1,41diazepan-1-yl)-
methanone;
39 (4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(3-fluoro-phenoxy)-pyridin-3-yl]-
methanone;
40 (4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(3-methyl-4-methylsulfanyl-
phenoxy)-pyridin-3-yl]-methanone;
41 {(4-Cyclopropyl-[1,4]diazepan-1-yl)-[6-(3-methyl-4-methylsulfanyl-
phenoxy)-pyridin-3-yl]-methanone;
42 (4-1sopropyl-[1,4]diazepan-1-yl)-[6-(3-methyl-4-methylsulfanyl-phenoxy)-
pyridin-3-yll-methanone;
43 [6-(3,4-Dichioro-phenoxy)-pyridin-2-yl]-(4-isopropyl-piperazin-1-yl)-
methanone;
44 (4-Cyclopropyl-[1,4]diazepan-1-y!)-[6-(3,4-dichloro-phenoxy)-pyridin-2-
yl]-methanone;
45 {(4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(3,4-dichloro-phenoxy)-pyridin-2-yl]-
methanone;
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met hanone; 32 (4-Cycl opropyl-0 ,41d |azepa n-1 -yl)-[6-(2,4-d

| f1 uor o- phenoxy)-pyrid in-3- yg-netha none; 33 (4-Cyclobutylll

, 4] di azepan-1-y1)46-(3,5-d ich | oro-phenoxy)-pyrid in-3-y1lF

met hanone; 34 (4-Cycl opropyl4l

, 4] di azepan- 1- -1 6-(2,5-difluoro-phenoxy)-pyridin-3- - met hanone;
35 (4-Oycl op?“é%%"ﬁ%lig,ng] d i azepan-1 pcl RS 070057 23
-yl)-[6-(3, 5-di chl oro- phenoxy) -pyrid in-3- ylpnetha none; 36
(4-Cyclobutyl-[1 ,4]diazepan-1 -y1)16-(3,5-d ifluoro-ph enoxy)-pyrid

i n-3-yl] - nethanphe 3 (4-Cyclopropyldl - 4lecl azepan-1
-y1)-[6- (3-f| geof dTHERISPOBYRIOM Gy rieapreRybi dldiaggpan-1-yi)-
[ 6- (3- Fl uor o3 phepoxy) - pyri di n- 3-y1] - (Methsapeppy 141 , 4] di azepa n- ]
-yl)- net hanpre—39—{ffyetobut | LhazepaR—1 N
-y1) - [ 6- (3-f | ugr p- pheloXy - YT UFRY£NGHY)PY yll-(4-cyclopropyl
[1,4]diazepan-1-yl)-methanone;
48 [6-(4-Chloro-3-methyl-phenoxy)-pyridin-2-yl]-(4-cyclobutyl-[1,4]diazepan-
1-yl}-methanone;
49 [6-(4-Chloro-3-methyl-phenoxy)-pyridin-2-ylj-(4-isopropyl-[1,4]diazepan-
1-yl}-methanone;
50 [5-(3,4-Dichloro-phenoxy)-pyridin-2-yl]-(4-isopropyl-[1,4]diazepan-1-yl}-
methanone;
51 (4-Cyclobutyl-[1,4]diazepan-1-y)-[5-(3,4-dichloro-phenoxy)-pyridin-2-yl]-
methanone;
52 (4-Cyclopropyl-[1,4]diazepan-1-yl)-[5-(3,4-dichloro-phenoxy)-pyridin-2-
yl]-methanone;
53 3-(3.4-Dichloro-phenoxy)-6-{4-isopropyl-piperazine-1-carbonyl)-pyridine-
2-carbonitrile;
54 3-(3,4-Dichloro-phenoxy)-6-(4-isopropyl-piperazine-1-carbonyl)-pyridine-
2-carboxylic acid amide;
55 6-(4-Cyclopropyl-[1,4]diazepane-1-carbonyl)-3-(4-methylsulfanyl-
phenoxy)-pyridine-2-carbonitrile;
56 6-(4-Cyclopropyl-[1,4]diazepane-1-carbonyl)-3-(pyridin-3-yloxy)-pyridine-
2-carbonitrile;
57 3-(4-Chloro-3-methyl-phenoxy)-6-(4-cyclopropyl-[1,4]diazepane-1-
carbonyl}-pyridine-2-carbonitrilg;
58 6-(4-Cyclopropyl-[1,4]diazepane-1-carbonyl)-3-(3,4-dichloro-phenoxy)-
pyridine-2-carbonitrile;
59 6-(4-Cyclopropyl-[1,4]diazepane-1-carbonyl)-3-(4-fluoro-phenoxy)-
pyridine-2-carbonitrile;
60 6-{4-Cyclopropyl-[1,4]diazepane-1-carbonyl }-3-(3-fluoro-phenoxy)-
pyridine-2-carbonitrile;
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met hanone; 40 (4-Cycl obutyl41 ,41d iazepan-1

-y1) 16- (3-net hyl- 4-net hyl sulfa nyl -

phenoxy) - pyri di n-3-y11- et hanone; 41 (4-Cyclopropyl-[1 ,4]d iazepa
n-1 -yl1)-[6-(3-nethyl-4-nethylsulfa nyl-

phenoxy) - pyri - met hanone; 42 (4-1sopropyl-1sopr | - d

| azepan- 1-y1) %?%“%e hyl-4-methyl su Ifa nyI-phenox@fﬁRgﬁm%&mn3
pyridin-3-yl]-nmethanone; 43

[ 6- (3, 4- Di chl or o- phenoxy) - pyri di n-2-yl]-(4-isopropyl - pi perazin-1

- _ nenn- A (A el aneanvl1d Al di azanan 1. _vy1Y4A6-(2 4
2 oro-ph epany] - PR B RETObI A R aTa & 2 Tt DRenoxy
(4-Cycl obuty L&l ii]“gl azepan- 1 -y1) 46hdiids-Acgkbbeitiild; or o- phenoxy) - pyrijd
6 (54 B ol a0l ph &G R PY AR R e RS A PR par- 1. y
1) - met hanoneg; phenoxy)-pyridine-2-carboxylic acid amide;
63 6-(4-Cyclopropyl-[1,4]diazepane-1-carbonyl)-3-(pyridin-3-yloxy)-pyridine-
2-carboxylic acid amide;
64 [6-Aminomethyi-5-(3,4-dichloro-phenoxy)-pyridin-2-yl]-(4-isopropyl-
piperazin-1-yl}-methanone;
65 | (4-Cyclopentyl-[1,4]diazepan-1-yl)-(6-phenoxy-pyridin-3-yl)-methanone;
66 (4-Cyclopenty!-[1,4]diazepan-1-y1)-[6-(3,4-dichloro-phenoxy)-pyridin-3-
yl]-methanone;
67 (4-Cyclopentyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenoxy}-pyridin-3-yl}-
methanone;
68 [5-(4-Chloro-phenoxy)-pyridin-2-yl]-(4-cyciobutyl-[1,4]diazepan-1-yl}-
methanone;
69 (4-Cyclobutyl-[1,4]diazepan-1-yl)-[5-(4-fluoro-phenoxy)-pyridin-2-yl]-
methanone;
70 [5-(3-Chloro-phenoxy)-pyridin-2-yl]-(4-cyclobutyl-[1,4]diazepan-1-yl)-
methanone;
- (4-Cyclobutyl-[1,4]diazepan-1-yi)-[5-(3-fluoro-phenoxy)-pyridin-2-yl]-
methanone;
72 (4-Cyclobutyl-[1,4]diazepan-1-y1)-[5-(2-fluoro-phenoxy)-pyridin-2-yl]-
methanone;
7 [6-(2-Chloro-phenoxy)-pyridin-3-yi]-(4-cyclobutyl-[1,4]diazepan-1-yi)-
methanone;
74 (4-Cyclopentyl-piperazin-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-
methanone;
75 [6-(2-Chioro-phenoxy)-pyridin-3-yI]-(4-isopropyl-piperazin-1-yl)-
methanone;

13



47 [ 6- (4-Chl or o- 3- et hyl - phenoxy) - pyri di n-2-yl] - (4-cycl opropyl -

[ 1, 4] di azepan-1-yl) - net hanone; 48

[ 6- (4- Chl oro- 3- net hyl - phenoxy) - pyri di n-2-y1] - (4-cycl obutyl111, 4] di azep
an- 1-yl)-net hanone; 49

[ 6- (4- Chl or o35 B YL; phenoxy) - pyri din-2-yl]-(4-isopr %E¥)U§JOJ770éJ7% azep
an- 1l-yl)-nethanone, 50

[ 5- (3, 4- Di chl or o- phenoxy) - pyri di n-2-y11-(4-isopropyl 11, 4] di azepan-1-y
1) - nmet hanone; 51

(. Oyl obuty el da B Setanthbh B SRS pBE e 2
(4-Cycl opropyl4al f_l,l,di azepan- 1-yl) - [ 5-ni0@hdhodechl or o- phenoxy) - pyri di n-2
53,275 i by Lol 8- (AT 5P| B ePEATREY CEarOB o) pyri
ne- 2-carbonjtri]e; methanone;
3 (3, 4- Diehl o R P e e B R R e e T A S L
methanone;
19 (4-Cyclobutyl-piperazin-1-yi)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-
methanone;
80 [6-(4-Fluoro-phenoxy)-pyridin-3-yl]-(4-methyl-[1,4]diazepan-1-yl)-
methanone;
81 6-(4-Cyclopropyl-[1,4]diazepane-1-carbonyl)-3-phenoxy-pyridine-2-
carbonitrile;
82 6-(4-Cyclobutyl-[1,4]diazepane-1-carbonyl)-3-(4-fluoro-phenoxy)-
pyridine-2-carbonitrile;
83 (4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenylsulfanyl)-pyridin-3-
yl]-methanone;
84 (4-Cyclobutyl-[1,4]diazepan-1-yl)-[5-(4-fiucro-phenylsulfanyl)-pyridin-2-
yll-methanone;
85 [6-(4-Chloro-phenylsulfanyl)-pyridin-3-yl]-(4-cyclobutyl-[1,4]diazepan-1-
yl)-methanone;
86 (4-Cyclobutyl-[1,4]diazepan-1-yl)-(6-phenylsulfanyl-pyridin-3-yl)-
methanone;
87 (4-Cyclopentyl-piperazin-1-yl)-[6-(3-methyl-4-methylsulfanyl-phenoxy)-
pyridin-3-yll-methanone;
88 (4-1sopropyl-piperazin-1-yl)-[6-(3-methyl-4-methylsulfanyl-phenoxy)-
pyridin-3-ylj-methanone;
89 [6-(4-Fluoro-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-
methanone;
9 (4-Ethyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-
methanone;
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55 6-(4-Cycl opropyl -[ 1, 4] di azepane- 1-car bonyl ) - 3- (4- net hyl sul f anyl -
phenoxy) - pyri di ne-2-carbonitrile; 56

6- (4- Cycl opropyl4l, 41di azepane- 1-carbonyl) - 3- (pyri di n-3-yl oxy) - pyri di
ne- 2-carbonitrile; 57

3-(4-Chl oro- henoxy) - 6- (4-cycl opropyl141, 4] di

car bonyl) - pyr%f Bmﬂz’ ‘J'gar bonitrile; 58 %{:?R&r&%m}gm

6- (4- Cyclopropy141,4]d|azepane 1- carbonyl) - 3- (3, 4-di chl or o- phenoxy) -
pyridine-2-carbonitri|e 59

6 (4 Oyl OpT Py A A e T B phary Sty S g
pyri di ne- 2-carglqo1| tr @0055 ] azepan )Y P en‘ysu any -pyridin-2-y
6-(4-Cyc|opr3py141 4]d|azepane 1- car bogtydnjond: ( 3- f | uor o- phenoxy) -
pyrl di ne- 2- carbopttt

6- ( 4- Oycl opr baglhl A?-éﬁ?”%%faaoﬁsnaxy& RSy mey i didiarepamiady ) -

pyri di ne- 2- car bopi t rile; 62 methanone;
93 [6-(4-Fluoro-phenoxy)-pyridin-3-yl]-(4-isobutyl-piperazin-1-yl)-
methanone;
94 (4-Cyclobutyl-[1,4]diazepan-1-yl)-(5-phenyisulfanyl-pyridin-2-yl }-
methanone;
95 (4-Cyclobutyl-[1,4]diazepan-1-y1)-(6-phenylsulfanyl-pyridin-3-yl)-
methanone;
%6 [6-(4-Chloro-phenylsulfanyl}-pyridin-3-yi]-(4-cyclobutyl-[1,4]diazepan-1-
yl}-methanone;
o7 (4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenylsulfanyl)-pyridin-3-
yl]-methanone;
o8 (4-Ethyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-
methanone;
99 [6-(4-Fluoro-phenoxy)-pyridin-3-yi]-(4-isopropyl-piperazin-1-yl)-
methanone;
100 {4-Cyclopentyl-piperazin-1-yl)-[6-(3-methyl-4-methylsulfanyl-phenoxy)-
pyridin-3-yl]-methanone;
101 (4-1sopropyl-piperazin-1-yl)-[6-(3-methyl-4-methylsuifanyl-phenoxy)-

pyridin-3-yi]-methanone;
102 | (4-Cyclobutyl-[1,4]diazepan-1-yi)-{6-o-tolyloxy-pyridin-3-yl)-methanone;
103 | (4-Cyclobutyl-[1,4]diazepan-1-yl}-(6-m-tolyloxy-pyridin-3-yl)-methanone;
(4-Cyclobutyl-[1,4]diazepan-1-yl)-(6-p-tolyloxy-pyridin-3-yl)-methanone;
and
(4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(4-methylsulfanyl-phenoxy)-pyridin-
3-yl]-methancne;

104

105

and pharmaceutically acceptable salts thereof.

15



6- (4- Cycl opropyl141 , 4] di azepane- 1-car bonyl) - 3- (4- net hyl sul f anyl -
phenoxy) - pyri di ne- 2- carboxylic acid am de; 63

6- (4- Cycl opropyl4l, 41di azepane- 1- car bonyl y3- (pyri di n-3-yl oxy) - pyridi n
e- 2-carboxylic acid am de; 64

[ 6- Am nomet h)‘hg 7911_*‘ 3 di chl or o- phenoxy) - pyri di n- 2-y1] (4 Ls0nropyl -
y

pi perazin-1- anone 65
(4-Cycl opentyl -[1, 4]d|azepan-1-y1)-(6-phenoxy-pyridin-3-y1)-nethanone
; 66 (4-Cyclopentyl- [1

(2 Qyetapani i1 Ababsdl S g R ARy e SR RN R 1

nmet hanone; 68compounds of Formula (1), preferably of those described above and of the specific
[5- (4 Chl or o- ASARKYY Rk HireM rio( et o rebetlent duidl] SlcASERENA b Y1)
(4- Cycl obut y 1Aelenpd icapegiaent the ipvengor rfers tronysrqshiorids ppgiyddites of- y 11-
et hanone; 5 70compounds of Formula (1).
[ 5-(3-Chloro- phenOxy%armai:zlal?t:lcgllyza-c%ép])tétglgf-sal |s| mt%%gdl {o[r%ea?w]adéa?tzo?g?rgel yb
acid or base of a compound represented by Formula (1) that is non-toxic,
biologically tolerable, or otherwise biologically suitable for administration to the
subject. See, generally, S.M. Berge, et al., “Pharmaceutical Salts”, J. Pharm. Sci.,

10 1977, 66:1-19, and Handbook of Pharmaceutical Salts, Properties, Selection, and
Use, Stahl and Wermuth, Eds., Wiley-VCH and VHCA, Zurich, 2002. Examples of
pharmaceutically acceptable salts are those that are pharmacologically effective
and suitable for contact with the tissues of patients without undue toxicity, irritation,
or allergic response. A compound of Formula (1) may possess a sufficiently acidic

15 group, a sufficiently basic group, or both types of functional groups, and
accordingly react with a number of inorganic or organic bases, and inorganic and
organic acids, to form a pharmaceutically acceptable salt. Examples of
pharmaceutically acceptable salts include sulfates, pyrosulfates, bisulfates,
sulfites, bisulfites, phosphates, monohydrogen-phosphates,

20 dihydrogenphosphates, metaphosphates, pyrophosphates, chlorides, bromides,
iodides, acetates, propionates, decanoates, caprylates, acrylates, formates,
isobutyrates, caproates, heptanoates, propiolates, oxalates, malonates,
succinates, suberates, sebacates, fumarates, maleates, butyne-1,4-dioates,
hexyne-1,6-dioates, benzoates, chlorobenzoates, methylbenzoates,

25 dinitrobenzoates, hydroxybenzoates, methoxybenzoates, phthalates, sulfonates,
xylenesulfonates, phenylacetates, phenylpropionates, phenylbutyrates, citrates,
lactates, y-hydroxybutyrates, glycolates, tartrates, methane-sulfonates,
propanesulfonates, naphthalene-1-sulfonates, naphthalene-2-sulfonates, and
mandelates.

30 If the compound of Formuia () contains a basic nitrogen, the desired

pharmaceutically acceptable salt may be prepared by any suitable method
16



met hanone; 71

(4-Cycl obutyl -[1, 4] di azepan- 1-y1) 45- ( 3-fl uor o- phenoxy) - pyri di n- 2-y1] -
met hanone; 72

(4- Cycl obutyl141, 4] di azepan-1-y1)-[5-(2-fl uoro- phenoxy)-pyridin-2-yl]-
met hanone; 73

16- ( 2- Chl or o YWHEKER3H% pyri di n- 3-y1] - (4- cycl obut yl - [ 1, ZFHUEPEPAH231 - y1)
- et hanone; 74

(4- Cycl opentyl - pi perazin-1-yl)-[6-(4-fl uoro-phenoxy)-pyridin-3-yll-
met hanone; 75

[ 6- ( 2- Chl or o- PYRERRIR ) DR ¢/ faf exasiplel freptmentefhelig baseyéhaniiraanyg ycid,

mét hgngfi JLQ:h as hydroch[orlc ac1d hydrobromhc acid, su[furlctaad sulfamic acid, nltnc 1
-(2- or o- rid cycl open erazi n- -
£ret ganone' bo?(lgzamgy hosphorlc ag[d angj the fike, or with gln orgarpc acid, such ag

[ 6- (4- Chl or o- mfeﬁa auiy,) pheyylachtio adidydrdpibdic ayie) apeiatayid; lBtieichy, ascotbiy 1) -

met hanone; 5 acid, maleic acid, hydroxymaleic acid, isethionic acid, succinic acid, valeric acid,
fumaric acid, malonic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid,
oleic acid, palmitic acid, lauric acid, a pyranosidy! acid, such as glucuronic acid or
galacturonic acid, an alpha-hydroxy acid, such as mandelic acid, citric acid, or
tartaric acid, an amino acid, such as aspartic acid or glutamic acid, an aromatic

10  acid, such as benzoic acid, 2-acetoxybenzoic acid, naphthoic acid, or cinnamic
acid, a sulfonic acid, such as laurylsulfonic acid, p-toluenesulfonic acid,
methanesulfonic acid, ethanesulfonic acid, any compatible mixture of acids such
as those given as examples herein, and any other acid and mixture thereof that
are regarded as equivalents or acceptable substitutes in light of the ordinary level

16  of skill in this technology.

If the compound of Formula (1} is an acid, such as a carboxylic acid or
sulfonic acid, the desired pharmaceutically acceptable salt may be prepared by
any suitable method, for example, treatment of the free acid with an inorganic or
organic base, such as an amine (primary, secondary or tertiary), an alkali metal

20 hydroxide, alkaline earth metal hydroxide, any compatible mixture of bases such
as those given as examples herein, and any other base and mixture thereof that
are regarded as equivalents or acceptable substitutes in light of the ordinary level
of skill in this technology. lllustrative examples of suitable salts include organic
salts derived from amino acids, such as glycine and arginine, ammonia,

25 carbonates, bicarbonates, primary, secondary, and tertiary amines, and cyclic
amines, such as benzylamines, pyrrolidines, piperidine, morpholine, and
piperazine, and inorganic salts derived from sodium, calcium, potassium,
magnesium, manganese, iron, copper, zinc, aluminum, and lithium.

The invention also relates to pharmaceutically acceptable prodrugs of the

30 compounds of Formula (I), and treatment methods employing such

pharmaceutically acceptable prodrugs. The term "prodrug" means a precursor of
17



78

(4-Cycl opentyl - pi perazin-1-y1)-[6-(2-fl uoro-phenoxy)-pyridin-3-yl]-
met hanone; 79

(4- Cycl obutyl - pi perazin-1-yl)46-(4-fl uoro-phenoxy)-pyridin-3-yli-
met hanone; 80

[ 6- (4- Fl uor o YhEPEH3#$Z pyri di n- 3-y1] - (4- met hyl - [ 1, 41di ZEEFEA071068733) -
met hanone; 81

6- (4- Cycl opropyl -[ 1, 4] di azepane- 1- car bonyl ) - 3- phenoxy- pyri di ne- 2-
carbonitrile; 82

6- (4- Cycl obut § designpiel] eprensanethat, dallpwingadinirgstation torsubigsh aistssyihe
pyri di ne-2- capgutuhi il Bvo 82 chemlcai or ph¥5|ological process such gs solwglySIs or,

(4-Cycl obutyl141, 4] di azepan-1-y1) 16- (4-T| uor o- phe ridin-
3- yg-meth ano?fézy”@fic cleavage, or undér physiological conditions (e g a prodrug on belng

(2 4- Qlflcl ob;Jt ylﬂrbugmh pgRYich pH sdntettet ltd! BeQoRpend Soframy 4)): pyri di n-
-ne
T T4 O oF o G RUA B Py R DA PERCFSE 5 A Prop S 7 (BRI e l9isalY epan

-1- yl)-net halmmr&:;le and otherwise biologically suitable for administration to the subject.
llustrative procedures for the selection and preparation of suitable prodrug
derivatives are described, for example, in “Design of Prodrugs”, ed. H. Bundgaard,
Elsevier, 1985.

10 Examples of prodrugs include compounds having an amino acid residue, or
a polypeptide chain of two or more (e.g., two, three or four) amino acid residues,
covalently joined through an amide or ester bond to a free amino, hydroxy, or
carboxylic acid group of a compound of Formula (l). Examples of amino acid
residues include the twenty naturally occurring amino acids, commonly designated

15 by three letter symbois, as well as 4-hydroxyproline, hydroxylysine, demosine,
isodemosine, 3-methylhistidine, norvalin, beta-alanine, gamma-aminobutyric acid,
citrulline homocysteine, homoserine, ornithine and methionine sulfone.

Additional types of prodrugs may be produced, for instance, by derivatizing
free carboxy! groups of structures of Formula (1) as amides or alkyl esters.

20 Examples of amides include those derived from ammonia, primary Ci.salkyl
amines and secondary di(C1.salkyl) amines. Secondary amines include 5- or 6-
membered heterocycloalkyl or heteroaryl ring moieties. Examples of amides
include those that are derived from ammonia, C1.zalkyl primary amines, and di(Cs.
salkyl)amines. Examples of esters of the invention include Ci_yalkyl, Cs.zcycloalkyl,

25 phenyl, and phenyl(Ci.salkyl) esters. Preferred esters include methyl esters.
Prodrugs may also be prepared by derivatizing free hydroxy groups using groups
including hemisuccinates, phosphate esters, dimethylaminoacetates, and
phosphoryloxymethyloxycarbonyls, following procedures such as those outlined in
Adv. Drug Delivery Rev. 1996, 19, 115. Carbamate derivatives of hydroxy and

30 amino groups may also yield prodrugs. Carbonate derivatives, sulfonate esters,

and sulfate esters of hydroxy groups may also provide prodrugs. Derivatization of
18



86 (4-Cyclobutyl-[1,4]diazepan-1-yl)-(6-phenyl sul fanyl -pyridin-3-y1l)-
met hanone; 87

(4- Cycl opentyl - pi perazi n-1-yl)-[ 6-(3-net hyl-4-net hyl sul f anyl - phenoxy)
- pyridin-3-yll-nmethanone; 88

(4-1sopropyl - pi perazi n-1-y1)-[6-(3-nethyl -4-net hyl sul fanyl - phenoxy) -
pyri di n- 3- y| WOt HdHehe; 89 PCT/US2007/069723

[ 6- (4- Fl uor o- phenoxy) - pyri di n-3-yl J- (4-i sopropyl - pi perazin-1-y1) -

met hanone; 90

(4-Ethyl-[1, 4] di azepan- 1-y1) 16- (4-fl uor o- phenoxy) - pyri din-3-ylp

met hanone; Bvdroxy groups as (acyloxy)methyl and (acyloxy)ethy! ethers, wherein the acyl

Erg; %ﬁ Lﬁgfﬂ g %é:%uéﬂr%b%é%ﬂ%ikyﬂésl’ér?6dti§ﬁ£|9%ﬂéf§tﬁﬂéé A b h &t Rrr Yldine,
[ 6- (4- Fl uor o- Hamsxylicasigfuestianaiios, or pheredhngayl groum jsein amiepasid estongs
net hanone;  93gescribed above, is also useful to yield prodrugs. Prodrugs of this type may be
5 prepared as described in J. Med. Chem. 1996, 39, 10. Free amines can also be

derivatized as amides, sulfonamides or phosphonamides. All of these prodrug

moieties may incorporate groups including ether, amine, and carboxylic acid

functionalities.

The present invention also relates to pharmaceutically active metabolites of

10  the compounds of Formula (1), which may also be used in the methods of the
invention. A "pharmaceutically active metabolite” means a pharmacologically
active product of metabolism in the body of a compound of Formula (1) or salt
thereof. Prodrugs and active metabolites of a compound may be determined
using routine techniques known or available in the art. See, e.g., Bertolini, et al.,

15  J Med. Chem. 1997, 40, 2011-2016, Shan, et al., J. Pharm. Sci. 1997, 86 (7),
765-767,; Bagshawe, Drug Dev. Res. 1995, 34, 220-230; Bodor, Adv. Drug Res.
1884, 13, 224-331; Bundgaard, Design of Prodrugs (Elsevier Press, 1985); and
Larsen, Design and Application of Prodrugs, Drug Design and Development
(Krogsgaard-Larsen, et al., eds., Harwood Academic Publishers, 1991).

20 The compounds of Formula () and their pharmaceutically acceptable salts,
pharmaceutically acceptable prodrugs, and pharmaceutically active metabolites of
the present invention are useful as modulators of the histamine Hs receptor in the
methods of the invention. As such modulators, the compounds may act as
antagonists, agonists, or inverse agonists. The compounds of the invention may

25 be used in the methods for the treatment or prevention of medical conditions,
diseases, or disorders mediated through modulation of the histamine Hj receptor,
such as those described herein.

The term "treat” or "treating” as used herein is intended to refer to
administration of a compound or composition of the invention to a subject for the

30  purpose of effecting a therapeutic or prophylactic benefit through modulation of

histamine Hj receptor activity. Treating includes reversing, ameliorating,
19



[ 6- (4- Fl uor o- phenoxy) - pyri di n- 3-y1] - (4-i sobutyl - pi perazi n-1-y1) -

met hanone; 94

(4-Cycl obutyl111, 41di azepan- 1-y1) - (5- phenyl sul fanyl - pyri di n-2-y1) -

met hanone; 95

(4-Cycl obutyl141, 4] cl i azepan- 1-y1) - ( 6- phenyl sul fanyl - pyri di n- 3-y1) -

nmet hanone; 9@Y0 2007/143422 PCT/US2007/069723

[ 6- (4- Chl oro- phenyl sul fanyl)-pyridin-3-yl1]-(4-cyclobutylll, 4]cliazepa
n-1- yl)-nethanone; 97

(4-Cycl obutyl111, 4] di azepan-1-y1) 16- (4-tl uoro-phenyl sul fanyl) - pyri di n-
3- yl] - met hanalegiati@B inhibiting the progress of, lessening the severity of, or preventing a

Eé{ E;Eg'ne[ 1 égéigéa%é?cméd‘raéﬁ ¥dohBitibrtt of bIPE RSN ABGHsRY Ehd dlseday 1] -
[ 6- (4- FI uor o- firrsAenay copsiiandnediaes tryough-masiistiopgf higempisedsirereptoy 1) -
net hanone;  10ktivity. The term "subject” refers to a mammalian patient in need of such
(4-Cycl opentyl -piperazin-1-y1) 16-(3-nmet hyl- 4- et hyl sul f anyl - phenoxy) -
pyri di n- 3_§,| H_rq@érpﬂ%{n%;asgdyman. *Modulators™ include both'inhibitors and activators,
where "inhibitors” refer to compounds that decrease, prevent, inactivate,
desensitize or down-regulate histamine Hs receptor expression or activity, and
“activators” are compounds that increase, activate, facilitate, sensitize, or up-
regulate histamine Hs receptor expression or activity.

10 Accordingly, the invention relates to methods of using the compounds
described herein to treat subjects diagnosed with or suffering from a disease,
disorder, or condition mediated by histamine Hj receptor activity, such as:
cognitive disorders, sleep disorders, psychiatric disorders, and other disorders.
Symptoms or disease states are intended to be included within the scope of

15 "medical conditions, disorders, or diseases."

Cognitive disorders include, for example, dementia, Alzheimer’s disease
(Panula, P. et al., Soc. Neurosci. Abstr. 1995, 21, 1977), cognitive dysfunction,
mild cognitive impairment (pre-dementia), attention deficit hyperactivity disorders
(ADHD), attention-deficit disorders, and learning and memory disorders (Barnes,

20 J.C.etal., Soc. Neurosci. Abstr. 1993, 19, 1813). Learning and memory disorders
include, for example, learning impairment, memory impairment, age-related
cognitive decline, and memory loss. Hs antagonists have been shown to improve
memory in a variety of memory tests, including the elevated plus maze in mice
(Miyazaki, S. et al. Life Sci. 1995, 57(23), 2137-2144), a two-trial place recognition

25 task (Orsetti, M. et al. Behav. Brain Res. 2001, 124(2), 235-242), the passive
avoidance test in mice (Miyazaki, S. et al. Meth. Find. Exp. Clin. Pharmacol. 1995,
17(10), 653-658) and the radial maze in rats (Chen, Z. Acta Pharmacol. Sin. 2000,
21(10), 905-910). Also, in the spontaneously hypertensive rat, an animal model
for the learning impairments in attention-deficit disorders, Hz antagonists were

30 shown to improve memory (Fox, G.B. et al. Behav. Brain Res. 2002, 131(1-2),

151-161),
20



(4-1sopropyl - pi perazi n-1-y1)-[6-(3-nethyl -4-net hyl sul fanyl - phenoxy) -
pyri di n-3-y1] - met hanone; 102

(4-Cycl obutyl111, 41di azepan- 1-y1)-(6-0-tol yl oxy-pyridi n-3-yl)-net hanon
e; 103 (4-Cyclobutyl4l

,41cliazepan-1-y1)-(6-mtolyl oxy-pyridin-3-yl)-nmethanone; 104

(4- Cycl obut y WpR2eafidip2azepan- 1-y1) - (6- p-t ol yl oxy- pyri dipGT/®s3pd7)os97es hano
ne; and 105

(4-Cycl obutyl1l, 41di azepan- 1-y1) 46- (4- net hyl sul f anyl - phenoxy) - pyri di n
- 3-yl]-nethanone; and pharmaceutically acceptable salts thereof.
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related disorders (e.g. macular degeneration and retinitis pigmentosis).

Particutarly, as modulators of the histamine Hs receptor, the compounds of
the present invention are useful in the treatment or prevention of depression,
disturbed sleep, narcolepsy, fatigue, lethargy, cognitive impairment, memory

25 impairment, memory loss, learning impairment, attention-deficit disorders, and
eating disorders.

In treatment methods according to the invention, an effective amount of at
least one compound according to the invention is administered fo a subject
suffering from or diagnosed as having such a disease, disorder, or condition. An

30  effective amount” means an amount or dose sufficient to generally bring about the

21



25 di nitrobenzoates, hydroxybenzoates, nethoxybenzoates, phthal ates,
sul fonat es, xyl enesul fonat es, phenyl acet ates, phenyl propi onates,
phenyl butyrates, citrates, |actates, y-hydroxybutyrates, glycolates,
tartrates, nethane-sul fonates, propanesulfonates,
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adm ni st r at i anediatedbp hibjaedrig Hyrieedmsr dchidtyen ﬂm@an&ChctiWe aga\mt gihdhe target
chem cal or p I c h ol vol ysi.s oL, en

cl eavage, or %ﬁ%geér%%%@ﬁolpghl%cgfécngﬁgl ’tqasts)oﬁger J %as’% SH?Q)%I? ﬁére%pt%el ng
brought to plandgohistsi batecppion antagamists; HeobceotowmagmmmmamfateFor mul a
(1)). A5"ph Pﬁacn%mc S
non-t oxi c, bla(F(g ogl cal)l S%l'dt% erg@?%ﬁ@ Ig{ﬁlrg%\%cgéé% @F‘Bq{&%ﬁ&ﬁ mé

sui tabl e $r raeteke ighibigrs, @ﬁ'epwetsﬁéotwmeé'@take Inhlb(j@’ﬁr@ﬁ?l% npmmtm@s
for the sel eCrEu;ﬂékeaﬂfqbuEHré?%ﬁ%&l’e@tﬁbe%fero‘iéHlﬁ eemp?aw@wﬁrs. th@f tives are
descri bed, for exanple, in "Design of Pzrzodr ugs’ Bundgaar d,

El sevier, 1985.



10Exanpl es of prodrugs include conpounds having an am no acid

resi due, or a pol ypeptide chain of two or nore (e.g., two, three or
four) am no acid residues, covalently joined through an am de or
ester bond to a free am no, hydroxy, or carboxylic acid group of a
conpound of Forrmula (I). Exanples of am no acid residues include the
twenty nat ur &tQ3p0HEE ri ng am no aci ds, comonly desi PEAUEWOTIBIYY3
three letter synbols, as well as 4-hydroxyproline, hydroxylysine,
denosi ne, isodenosine, 3-nethyl histidine, norvalin, beta-al anine,
gama- am nobutyric acid, citrulline honocysteine, honoserine,

or ni t hi ne andacsiyithiobmsstesaseuhifiibitves (such as fttdhydraamehodcyigies, Idnepezlidr ugs

may be produc o t bZ1 N X gr oups
of structures ?:e;}f I) P?&?W% O%alg@é@}ﬁ% hé’i“[@gﬁ )é%?gﬁggﬁ@o%anpl es
of ami des i nctareinatin swydene e incraaseretingnyr(e.g, bpincding iGihe samkipition a
am nes and segpRdRhY gﬂeﬁt@tm?%‘e“ﬁﬁténc@@ Qr?e%twe'ﬁ%g@ﬁld?é ofnpdthd S Seokdiid f8d€

5- or 6- nenbered he erocyc or heteroar noil et es.
Exanpl es of aWPd{a@nfi'%me@aﬁ%&w‘trﬁ%rﬁ Saireeeffa@mwéacrﬁawgﬁeﬁyﬁe@dose

Cl. 3al kyl prl@f&hycm&uﬁaac@ﬁ@in@t&@emvaﬁiohyl )am nes. Exanples of
esters of the inveption mclyude C1 é @4 C5, 2¢ycl oal kly ?{Phen%
and phenyl (G _6al RMArS PELEURY, COmRaUBFs akine vention;in,cqmipinatiop i) madatindy s
Prodrugs may arb:meefoefopﬂhemaamnbyf mdlepay,;]e&bmlvérdeﬂldwdéébmslr(IB[DSB)s

usi ng groups ip m ci nat , te esters .

di net hyl am no’%élcz:'ief rﬁg rs‘gse R Fefﬁ'ﬁo‘r%ﬁ%y(%‘ffﬁbatﬁg’ﬁgﬁr @%Fﬁa?f’ 9P oui ng
procedur e$0 sumﬂst-aseatfmseegr@gmriasa,ead)gnlhvemd\paleremtgsdDebplwrenlga fResticity 996,

19, 115. Carb

al 50 yi el d Lr%%%'&segw&a‘é%‘eh*é? SaiS), PR AR A GLAE Rl Ds oY

sul fate est ersPngP qﬁ'?@tr%i@‘r‘i@r d?jp@rabafytfmcgmbmamn methpd gnjlpk}g%doses of
Derivati zati ofo@fini M%@%éé%ﬂé"é’o%2ﬁ’@‘téléé%?rﬁ’&aér%%23 hydroxy groups as

(acyl oxy) net hyl and (acyl oxy é et hers, wherein the acyl group nmay
be an al kyl ester ”"t‘ﬂS’FietBﬁ%f'le mgu SPMPRHNEE OfiNe MVERtONdR corpbiaationpath,

anm ne, or15:agtbp|mnhat@am£fuiwmémghembe@oesw PYaRFaDI, R @einib®up i s
an am no aci e SCri pe apove IS al s
o ugs. b TeE bty e SO E e 5?@53?@%0@53 inddh g B igey

Med. Chem 1996, 3Be cdifipourtieef thainvestiohane adesgipalbee oein icurabinziingh vaish one

am des, sulfo i tles
may i ncor por a4 F SheLEc e RERRAIRCIE B e imacaGRE LR E B,
functi onal i tiieentigiheA ph@rg@neuticakﬂ@nmp@ihorad:fgbe ne¢rdipe somprises: (a) an

phar maceusg Caéﬁeﬁtl\%%dﬁ‘ﬁt %Mohﬁ@ﬁf Ichrm&% (f)kl? e agc%kfg‘dle

(I) which may al so be used in the net nventlon
" phar maceut i ¢t rg}ﬂaaaeqe«wéca}%@a%ﬁb!@roq!feaﬂ Paa"m?&?l#ﬁ?é'dﬂ e metapoliet i ve

product of makgBet; laﬁdnw)aphb@nda@abeamfa@esﬁﬁmuageﬂf Formula (1) or
salt thereof. Prog s and active tabolites of a co ound mp

det er mi ned using fobdmaceUdEHagERAe ‘?ﬂt" G tPé’cﬁ”Q tapcs that ‘gf‘?”'
See, e. g Bawotio|biokigicatly tofdrable, Jdnd bthdvieide biologizallylfiable 4 ad@histradéhlio;

Shan, 65-,76 agshawe u

e ot 2 s gl 0 oo B g S e S A0 TR
Bundgaar d, Desihagwisefuséd asla ugfscl¢, I:‘dasr@v|oeldlltmnems‘aC|lﬁﬁ85):lmlrm1mtibmofsen,

Desi gn and nt

(k 0gsgaar d- Larpand StnejnEiieHd ol edoHtiat BRI ERHTREDE™ | o)
20The corrpourﬂ?l@'p@fltslﬂm‘ﬂuﬂ@l C@lomn) cqhwmm@ablummwamasylgar@@ept abl e
sal t's, phar mageutds ¢@aldny cAGRERHaRafydd! Seqefdtib SRR
active net abo?&ées of %/ce presenta an ntt?gnegare usg as Iators
of the hi¥t arfil¥s€!S| - 13 receptor in the methods of the invention. As
such nodul ators, the conpounds may act as antagoni sts, agonists, or
i nverse agoni sts. The conpounds of the% qiventi on may 25 be used in
the nmethods for the treatnent or prevention of nedical conditions,



adm ni stration of a conmpound or conposition of the invention to a
subj ect for the 30 purpose of effecting a therapeutic or prophylactic
benefit through nodul ation of histam ne H3 receptor activity.
Treating includes reversing, aneliorating, 19 WO

2007/ 143422PCT/ US2007/ 069723 al l eviating, inhibiting the progress of,
| esseni ng t h&V&WYEHH4EY of , or preventing a di sease, diPEHURENT/0645p3
condition, or one or nore synptons of such di sease, disorder or
condition nediated through nodul ati on of histam ne H3 receptor
activity. The term "subject” refers to a mamalian patient in need of
such 5 treat nent, Dsliedty &smachihemharmakbidishedompssitionscdontéingodie or more

i nhibitors an o t hat
decr ease, pre@%sﬁﬁéw'ﬁstaégﬁ%v%mhﬁessgﬁi% ?%‘%@Bﬁp ag%\,\ﬁerptapeoﬁﬂf@q% % ne
1- 13 recept or PREKpReREA Fx@pierie NG FerpRouading t%p@ﬂlnv%ﬁmorlatﬁekwmunds

that increaseavaagdib wrthsse kel id habh. Tﬁ@@&hﬁés?t%ns Riay BB 2BRHEEES in the
hi stam ne H3 receptor expression or activity. 10Accordi ngly, the

i nvention ? el BY&YVe gretiods By erabPaipsiany): ferta!. (iRsb ohekizldaes, l9éEly her ei n
to treat subjiardisionl agnosed with or suffering froma disease,

di sorder, or condition ne tor activi

such as: cognitive QPEHPR ?%ma&bgébthﬂ?%r clféafebéets ﬁ@?}%ﬁaﬁqh@ts’dg@g?‘%ﬁrs,
and ot her di spovetierss graByieptlozanges, pdivderaser retombiisticar Mwmmrem}eﬁbrfsporbe

i ncluded with t

i seases. o BpbBrBs ARSI, TR BlioRRE o iR i APLARER ot o,
Al zhei mer 1§ dnfyelaeetoplpamdmm'stnatuoreprarlal adrgoistratlour osci . Abstr. 1995,
21, 1977), cogni tvsﬁorgvaﬁnwxg]&wteﬁ thﬁbé)rﬁp&meg'bﬁhg bARA cféfg‘ssa Ys5

(pre-denentia), attention deficit hyperactivity di sor
att ent i on- definefarmaf Shleteprcapaes, Péﬁ$ APyt EMHEIPBr §F sUpRRIS@ar JO
(Barnes, 20J.&epst th’isl oral éﬂ%osuﬁ@#&r fh%%bmp&?%%rmay]b%gérmdeqed #37etd &

Learni ng and nor rders i | e

el rant - eRENYh rgaraey! Qi loout b Bkt b 8k Phore0 O
menory | 0865, d‘lﬁuﬁiﬁﬁmgmgldﬁlﬁohf@ofﬁmb@.ﬁlm1Stb@\bﬁutt10 mmdnn@ menory in a
variety of nenory .t ncl u

t th te
(Myazaki, S. et g)lrsﬁ?si_bﬁqt%mg&nc ufggBCON%??rngC%()rfT@g gfdﬂ‘je”?%{‘ %df"ﬁtf‘m
pl ace r ecognipghaona@btitally kedePrabietexcipiets seth ad ineBeihsents, Bismtayrdtiag. 2001,
124(2 235- S. et
i bth R e, B A A R0E g R P ot VR ens”, |2
radi al nmaze i99lariag §9Qf@|éfﬁﬁ presensgtiva apeis nuitsible igrhiillepiodudepsqdim) and
905- 910) . oA Sc%icnlrﬁ‘cérB@na‘i@%ﬂ@h%%H%bb&uWﬂﬁfsbﬁd@é'!é/c‘?osreaétarcﬁ”sL%Qf' mel

nodel for the earnlng airments in attention-deficit disorders,
1- 13 ant agoni ${@sgdpendee! BIESHET Yo aiemapitol seskitol gl thatikey) .
Behav. Brain E?@sn laPRriid dralldxbipRhts |ﬂ&ddeléiﬁénol oW€drol, water, and the like.

2007/ 143422PCJ/ U 20 7[ 06 i ncl ude, for
exanpl s, | ns § D o ice i Rt S M sl
associ at ed caieaqﬂbmmmd a[gatcaqn[deary suithbfeadishetegratiig sjeasp/Biadiey agents may
honeost a [ SSi ti,me _s|eepi ness
(B0 - eaadh RSP B 0T, S Fo g u PRy ey bE PRSI o
REM behavi or aﬂteaﬂatsm’femc acll drédle.glfi desinad/ tbe tableteepay bpadatedwith amatdyial
caused by or i a.:gga . : | e,
sl eep apnea, S%E’? ?ﬁ%ﬁé&gusa Qtﬁé%?r% Cﬁﬁyélgt%graﬁ;r Ki lag%bsgr&(rfng?ggr{s@g
mul tiple scl Q%E@'@t%% traquébﬂ@yﬁemateéw@h@nmteapyoat@g shift work
schedul es. Capsules for oral administration include hard and soft gelatin capsules. To
30 prepare hard gelatin capsules, compounds of the invention may be mixed with a

solid, semi-solid, or liquid diluent. Soft gelatin capsules may be prepared by
24



Psychiatric disorders include, for exanple, schizophrenia (Schlicker,
E. and 10Marr, 1., Naunyn-Schm edeberg's Arch. Pharmacol. 1996, 353,
290-294), bipolar disorders, manic disorders, depression (Lanberti,
C. et al. Br. J. Pharmacol. 1998, 123(7), 1331-1336; Perez-Garcia, C
et al. Psychopharmacol ogy 1999, 142(2), 215-220) (Al so see: Stark, H.
et al., DrugdYEUHE21996, 21(5), 507-520; and Leurs, PRI/UEA007469723
Prog. Drug Res. 1995, 45, 107-165 and references cited therein.), 15
obsessi ve- conpul sive di sorder, and post-traumatic stress disorder.

Q her disorders include, for exanple, notion sickness, vertigo (e.g.
vertigo or befMiPyi9 the serapeund peingiinygntionwili water, ae pil feghHp revak@ama, H.
et al ., EUr.  dosafBaiif@iasile ofl A9k pdsfin, dAlkuk33) mof S MRocitdiopaRsH C

r

i nfl ammation, eatjng disorders (Machidori, H et al., ain Res.
1992, 590, 188NBBYY aggt epysthylens,lycohte0. sHPopvieRe elvcthr ders, novenent
di sorders (e.g. regjuldessr draGdsiniiatdehay B BY frmlod badpefsichsS 86IGRINS,

(e.g. macular_degeneration and tetiniti i ntqQsis). Particul arly,
hS Modur at br <= BTV of Rav BE PieBeis of = Yot famestriayih
present i nvenwatenoratieerssigdbld vahitld heforeueat et ligaid gompesitidnisonayof
depressi on, dji s e I i . jtive
ot rrent et g 05En e PR RbGRaARIbepis B HBepis ST e P REN |
att ent i on- def agsints (Ir sxarlele ssortittl Mmedtyl erjuldbe srdiemsalginate, gelatin, t r eat ment
met hods aCCOfWdﬂ&yétﬂyt&élr%|obé‘,Vc%FHok§»}ﬂeth99elr°uTofs§,C§|djr%(iﬁurﬁ@fé‘éfhge Qél ol reeast

d to the t s adm nistere

one conpound dccofdi hg e | nvention | _ 0 a subj ect
suf f eri ngq r oikebNOBPARRYS ¥BNiglSs. fi T ios g¥ampie dirgentksel, or diagiisngied, or
condi tion. Anca3@niitefly, Ffapgu@e SISty BRRSHYS, R WaliiQiEder@itivalOGS® example,
sufficient to %ﬁgeral g | EbOUt the WO
2007/ 143422 PCTE8A6 670 b‘b%;ﬂ Q12PlE F RPigRslsy well§lo agepistyruet i ¢
3enefit ig pamgmnt Snd,ﬁfdaae'g&ﬂ,ﬂévoﬁih@bréd@@?;@élﬁtsfOl’ t he desi gngt ed f
i sease, disorder .. Or ndi,tion. . = ctive,ampunts, or doses o
the compounds. of  TRECHPELRH Ot s dnenian ey S5 be Sl I ooy I8t i ne
met hods sifeh rastespiel éxagplediieeompasiliaisinmay st fanuaedfor Bertal dmmistration
trials, and i LNt i i d i c ., the
node or rout te]_ég o%%%gtr??’gt%éﬁ ?%ﬁ{egaﬁhgé’dgI%@b%%réﬁ@%aUS&i£’
phar macoki netiniEapegionedecrEyRpiRNTOUS tdwess bedpmpoungds®f thednvsstierf manhbe

di sease, di sofrgfiied iRGtePiRIRLEORSoIiBSs SURESSTsioRs HURH I8 YS aR EpRaSRkd

g

therapy, the subject's health status and response to drugs, and the
j udgnent of tRYEARY IBAPPIRE PryRIrentER!ly arperieliefile Suttable ueals whides he
ragge 10 zr{) gn@urﬂeahggérs(%omgdn T ia&?mbsé’d}@mbl @glo@cﬁe.omrm%wn@lvglgbe kg of
subj ect's body weight per refera abqut to . \
70/ kg/ day, orPrSBIE 1 PEdese I Eien 25 2R ies Oh oI ivt QR e HERa e
units (e.g., rBilDdodd Brm<Rudh.askiats feonT @hich tHeuappropriate dobé ol batwitiérawange
for a suitablge. A . ut .7. g/ day, or
about 0.2 o S5as08 TR obueh S oot b Bt i PahBY .
di sease, di sderwiationr llgstradive infusidnadosesmay range fpheabdoketom@P0be
adj ust ed r i i Nt e I t he
dosage. or % ndtpELERLRs KapRnlr ARG, bRLERRLal chokr B HBsRoq "0
a function ofrandieg kymseend mingestol severbl deyswhi ch the desired
therapeutic or pregyes bhfirRhbaSH, tleofbolid Mefbe Mhed Mth8e: |1
synpt ons have been alleviate

pharmaceutical carrier at a concentration of about 0.1% to about 10% of drug to

vehicle. Another mode of administering the compounds of the invention may

30 utilize a patch formulation to affect transdermal delivery.

25



20 to an appropriate level, treatnment nay cease. Patients nay,
however, require intermttent treatnent on a | ong-term basis upon any
recurrence of synptons. In addition, the conpounds of the

i nvention may be used in conbination with additional active
ingredients in the treatnment of the above conditions. In an exenplary
enbodi ment, AUMIMBVIEHA active ingredients are those tRET/URYKITAMN Or
25di scovered to be effective in the treatnent of conditions,

di sorders, or diseases nediated by histam ne H3 receptor activity or
that are active agai nst another target associated with the particul ar
condi tion, disordé&ompoundt &fdtaEsieyerdion mag sitélhativelydptaamirdstered dnmstheds H2
recept or ant agapi ; r tor. . i i t

(Topari 1, - S RaspcoyIBRRIEA AR AR 0P ol ol £ 8 Frpray

ser ot oni n- nor BFNWalisiralseccoptiningd aKeblertarrisrt ors, sel ective serotonin
reupt ake inhi bi t OlSefsiaRl®hmpoldsAieRN Bl BbtRodst ek ottt iNo® e

non-sel ective serotonin re-uptake inhibitors, (NSSRlS?H, WO
2007/ 143422 PCIgs0eas0) oteoenss toihetlpriatiye swaketisrsgRemes iy BeF eererelsuch as

t et rahydr oani prepsrsiich ifow BRNBE 8gédific(eXbpRBthENollof MABEhDWI Réboghite

Gal ant am ne (Remin I'ITnm, or modafinil,. The canbination serve to
nerease ef f i DALY QIR e \EIOUS CORRAGS heren e hBR AR P B1Y FeSUIRRind
potenti ating sdlectqudosthatitheultimbiegatesvanaspstitoéntawitiduated taoogh tieng t o
Cequi red dose Bt Eah B faT L RLIRIRI S AR FRbdn B pESERREC (10
parti cul ai®y, produnbobkarsatyblyt ihesay he eetaseary iondesiable haeinplny vin the place of
nodafinil ar ; : ; r I

oyt e s cepr o miidiel Qo Sud €3 il 55 RAERA be BREFAIEN e
att ent i on- defiegstiongragspeiandreriored af apnsepripte Wit ibe degijsd Subwditiest Hédess

groggi ness, CRAEwise\EBetifilRRtHeRNLblesSsrBIa% @BfHRHBve RRBRENES t/Formula (1).
associated with cerebra -rel ated nenor

| pal Sr¥1’ ag[a _ Dry decl i ne,
i di opat hi ¢ soRFRYIgNTIBaY Bg Periormed, getween the malling Poini and Biesehuterareraltod:
enpl oys dosesofdhe sodp@at, iand braférabipBetivedg 0 *OfanalfiirelBdleinperdfife sTNhPEr
dose. I n another enbodi nent, conpounds of the invention in
conbi nation W ‘Wn§5t opiramate are useful for the treatnent of
obesity. Preferably, the conbi nati onS@BEMEAR enpl oys doses of

topiranate in the range of about 20 to 400 ng-per dose. The
conpounds of the javemdion_are u zaArORé—ro\tr_JlH donpimat i 4 one
or nore other acﬁi ngﬁ‘éﬁgntsl to f'ornul a )gphar ticaln
conposi tions ofr I nvention.Br armaceut i gal conmposi™ ilon of the

invention conprisegj (a) an 20 effggtive amount of a con'B nd of
Formula (1), or a pharnmaceuti cal Ig acceptapl e salt, pharmaceutically
accept abl e pr odr ufefeFinggn KERRIRR Ot $-BroMoyPyAeiney ) itdhesd Hipl is Bromes Elder;

and (b) axphasriaeeVare@dhherdily @RbiRBIeSr BXepaRidtiding methods khown to one _
"phar maceut i cept " refers to a substance that is

cally. a bl e exci pi ent )
nontoxi . bi GIKUGE EAIF orty DIvelREBMENt O4HE Hat AeASHiUER! 1BPEROGIIRSAIEY reafiPRb|
for adm ni st reith ArZH @agénts, is thej pRedences bitd1suatabla basdeuch a3WSOaMNEgCOgdded
to a pharnmacol ogjc onpasi.tion or. ot herw se ysed as vehi cl e,
carrier, or 'ﬁzgéﬁﬁkﬁ'—g 0?85'7"ftFrtegtf'eée%{d'ﬂiarﬁoﬁrrsglf’?%r?ug?a N&irrpound of the
i nvent i on andimétaylfarmsamaedBbiFhlethytene gbwbltdimetBylathEr @3MBJ, Netci pi ent s
i ncl ude cgl ci , i rj
Lypes of 24 ardtfefifaciiifies ofR) L pRRAE SsdF ol SRS
pol yet hyl ene teDgerpities ketween room temperature and the reflux temperature of the solvent,
or subject to microwave irradiation, to provide ethers and thioethers (4). Transition
metai-catalyzed reaction of bromides (4) with amines (5) and a CO equivalent,

26



WO 2007/ 143422PCT/ US2007/ 069723 Delivery forns of the
pharmaceuti cal conpositions containing one or nore dosage units of
the conpounds of the invention nmay be prepared using suitable
pharmaceuti cal excipients and conpoundi ng techni ques now or | ater
known or available to those skilled in the art. The conpositions may
be adm ni st eMRPHIREE 5i nventi ve nmet hods by oral, parPenuUs0eH069723
rectal, topical, or ocular routes, or by inhalation. The
preparation may be in the formof tablets, capsules, sachets,
dragees, powders, granul es, |ozenges, powders for reconstitution,

| i qui d prepar sudh@s$;O gas FUIEOSINM, trrthesresancefcélaesbltgble pmiadlcmtﬁp&italjrsbns
are forml at engt.ohageavm%laah SOLBIMTROR orb AR ERocBA etk 9D ©

oral adm nistration m ni strat'ion
i nvention canwhereYripbianddRiin—£HRe Alarmatively:hetdaenamesal eesdpa@ge @étheor as a

sol ution, enubdiff at(% oP 49 B?E}éét%nt with ﬂlB@lE}%"r @Bﬂﬂ%nebﬁénc‘ﬁﬂﬁm'édﬁfs
t he corrpounds may be formulated to yi el dosage of g., from

about 0. 05°t cCHBFE AN &rees'dﬂﬁlihﬁgoaﬁ?rmpdmwarpwm a% tAro'desowng_sf%But
35 ng/ kg dai lymdsomrfdrmma@@puﬁ tHe- predefcabialiplHg 2¥BNHK tnéld foYone Gkiféd in

phar maceut | calFy G EpP AR e I oM RYB) MBSt e RoRCeA”

di sintegrating agents, binding agentSCHEMErB cati ng agents, sweetening
agents, flavoring agents, cqloring agents and preggervative ag nts.

Sui table inert fj rﬁg i el %dé\l’s\qdl l g 205 Al cl'onrear b

sodi um and caf Mhosphat e, #Nst arcir,—suga Jg ,
cel lul ose, magresi um stearate, mangitol, sorbitol, and tthe |ike.
Exenmplary |iquid ®ral excipients inol ude et hanol , glyceraml, water,

and the ljke. Stanp | o)

gl ycol ate, d(m crocr ﬁshte cﬁ%%é &ép oésagédxg]%ndaecaq(s gﬁ@m@egecﬂ ar e(%g\m}{]abl e
di si nt egr at i rniage(® srovee dinitgs a@eﬁttsmmlmcm adlbiides (8) (whete Aldl)

gel atin. The hypgd Fé%Et'engtﬁ%ﬁmes s)f.n B{eep?gégnce Hﬁismgmgg%dﬁ s EtN,

stearate, stearic acid or desired lets ma e coated

with a nat eriBlzN&teMricdiRe. gr 96%%% ”ﬂ&fﬁ?ﬁ? fosmamides; (7| %Kﬂeddﬂ e agmalt e

t ot ﬂel ay absoepignee thal R fh%y%&bﬁl@(bd@itlﬁﬁé mablefarrmfet prof@Etingeyrolirarkiarde d
W an enter.|l

c or oral mnistration
Mol ude T o BHRICCR ¢t KBieRPOR i Ao e bisagoph e gF Bt Grogesay | n
capsul es, corﬂmuﬂm imSchidnee A pr@laes oompawdd ef Fornad (WiviHarey s bold R? is
sem - SO|Id é} quid diluent. Soft gelatin capsules nay be prepared
by WO 2007/1&% 22PCT/ US2007/ 069723 m xi ng the conpound of the
invention with water, an oil such as peanut oil, sesanme oil, or olive
oil, liquid paraffin, a mxture of nono and di-glycerides of short
chain fatty acids, polyethylene glycol 400, or propyl ene glycol.
Liquids for oral admnistration may be in the form of suspensions,
solutions, 5 enulsions or syrups or may be presented as a dry product
for reconstitution with water or other suitable vehicle before use.
Such |iquid conpositions nmay optionally contain:
pharmaceutical | y-accept abl e exci pi ents such as suspendi ng agents (for
exanpl e, sorbitol, nethyl cellul ose, sodiumalginate, gelatin,
hydr oxyet hyl cel | ul ose, carboxynet hyl cel | ul ose, al um num stearate gel
and the 10l i ke); non-aqueous vehicles, e.g., oil (for exanple, alnond
oil or fractionated coconut oil), propylene glycol, ethyl alcohol, or
wat er; preservatives (for exanple,

rret hyl
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met hyl or propyl p-hydroxybenzoate or sorbic acid); wetting agents
such as lecithin; and, if desired, flavoring or coloring agents. The
conpounds of this invention nay al so be adm ni stered by non-oral 15
routes. For exanple, the conpositions may be fornulated for rectal
adm ni stration as a suppository. For parenteral use, including

i ntravenous, W% ul ar, intraperitoneal, or subcutPSAR®SWE6HW es,
t he conpounds of the invention nmay be provided in sterile aqueous
sol utions or suspensions, buffered to an appropriate pH and
isotonicity or in parenterally acceptable oil. Suitable agueous
vehi cl es 20i ncl ude Ringer's sol uti orsGHME Bett oni ¢ sodi um chl ori de.

Such fornms will be pr ntedln unlt,dﬁ}aieformsuch anpul es or
di sposabl e i njecti osN de |ces, T4 MmN i - dose forn;s%—u?ﬁﬁs vials from

whi ch the appropri at e~doSecmay be wi tHheafawsn, or in a\ng"Hd 2idr m or
pre-concentrate that ganp be used to pr(ggare an inject
formulation. Illustrative infusi on doses nmay range from about lto

1000 25. g/ kg/ m nute of conpo d ,?Nl 'h"al uti cal
carrier over a period rapgi P om—sea,tera m\ﬁ esllt gnseveral days.
For topical adm nistration] the conpounds may be]m xed with a

phar maceutical carrier at concentration of abo@t 0.1% to about 10%
of drug to vehicle. Another #bHe of adninisterid§” he conmpounds of
the invention may 30utilize a patch formulation to affect transdernal

delivery. WD 2007/ 143422P S2007/ 069723 Corrpounds of the
invention may alternati veI,@JE(FaHm@tL te d g th| S

i nvention by inhal ationf%iad the nasal N.O I/mo in a
spray formul ati on al so cont @&3ning a sui tab e carrier. Exerrpl ary

conpounds useful in nmethods of the |nvent| nwll now be 5descri bed

by reference to t tiv nth s for their ner al
preparation bel O\A/m‘afﬂ%fl’?cﬁ ‘I’E%@’tq ?”W[%’AHFPBFP @v”“aﬁ?tch
will recoghi zaceptable s‘almnetﬁoanmsrtdm wschmsmompmamdmheammgwa st art| ng

T orial o Yo LRSI PR S ARt LR 1B IR PLY e o

substltuentsvm ecarrie ere h or
wi t hout pr ot exmmisesreasingraogom pated oﬁonymm r-1) tvethcbe«snmt@dndﬁffpmmdmes in

Al ternativel yth? H’esgﬁ% f%t @E&%%%%Mwétént%?ﬁ‘f}s@%& E@ch ERYH KOH, L he

pl ace of the ultimately desire ubstituent, a r'oup 't hat
may be carri d&GQwH0pGEHERhE & EaiQrawiic seivraheuchreg D"é'f)lfﬁ\&@di) 5, DMSO, or

appropri aje Widetbnihe, &%%meb SRt itd Hi6ok corwaé@fa%f %J‘Pﬁﬂé/‘{lﬁ e:nspr?@@tréa ed,

the variables are as defined above in reference to Fornula (I).
React i ons nmyeBROUBSTS thgasioniebepiethe aemperilirg el shoub i toné“ Pef | ux
t enper at ur e lbrtigdr phdferredériiatimeratile porap&na i joriaer ('8 Nis Qe-chiarchytibia-

UL enperf yIthe cycfobutyF[t 4?&.:}’2%% 1—y8!_r|néYll~tEanone, the compound of formula B3 is

4-fluorophenol, the first base is Cs:CO3 (preferably at least 1.5 equivalents, and

15 more preferably about 2 equivalents), the first organic solvent is DMA (preferably,
about 0.5 — 0.75 M solution), and the compound of Formula (l1) is (4-cyclobutyl-
[1,4]diazepan-1-yi)-[6-(4-fluoro-phenoxy}-pyridin-3-yl]-methanone.

The method of making a compound of Formula (i1} further comprises

reacting a compound of formula {5-1} with 6-chloronicotinyl chloride in the

20 presence of a second base, such as ag. NaOH, aq. KOH, EtsN, or iProNEL, in a
second organic solvent such as DCM, dichloroethane (DCE), toluene, or isopropyl
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Referring to Scheme A, 3-bronmp-pyridines (3), where Hal is brono,
chloro, 20 or fluoro, are commercially avail able or prepared using
nmet hods known to one skilled in the art. D splacenent of the Hal
substituent is acconplished by reaction with Ar-ZH reagents, in the
presence of a suitable base such as K2CO3, Na2003, C52C03, NaH, or a
m xture ther 82003482 pol ar sol vent such as N, Ndi met hyCT&EEMATSS
(DMF), ethylene glycol dinethyl ether (DVE), N N 25

di met hyl acet am de (DMA), dinethyl sul foxide (DVBO), or a m xture
thereof, at a tenperature between roomtenperature and the refl ux

t enper ature ofcetaie ig give@rmompaungefifpratia (7ol )rirca biheerreterrad pabediment o
provide et herﬁle%ﬁﬁlupblm&ﬁtf&ﬁfu% 641)) is m&mwﬂ ﬁ@]&@eﬁhﬁ&@ﬁ?ﬂr&’&ﬁﬂlde the

reaction of brom des (4) w d&e CO equi val ent
2007/ 143422P@51939@9@€7%éﬂz%q@8%'\'3% @a%onarorW(ca?jvent if IpopIoaY!

presence of aa@tﬁté%b&h@@drﬁ@ﬂ:hd'ﬁﬂb%t)la ¢al gt ysénhlord Mri@RBLyMNAlcyclobutyl-
addi tives guc[q é - Bu PH F4+ ovi de conpounds of Formula (Y) wher e
Y is N and 4@ lazepap-1-, r’P%tP?{QOt"Pvel y, hal ogen-metal exchange of the
brom ne at om of (E)weh)etnddeﬂin‘akmg avmdﬁmuﬁd%ﬂﬁormmat(H)Burltheraadprﬁaeench| ng
with a CO2 5 n b cids.
Am de coupl i n'%go}"\é %}Mé)g{]%éhg\nt BEW(&R ?%b?e and ‘E) gé% @da
coupl i ng agenlh&’d Rrganc sblyemirsacts &$ DCM:IdIONarteher l‘de@l-l mamlxmr@them to
conpounds of Lot m rﬁlncels}al WhBHEuIY (o %Q'ﬂﬂ'th'g?pr'e b bOdIﬁﬁ%’ﬁE% B
é E) cid é OH)

10Am de coupl ng o] I ne car ylic

with ani ndd (qua@p o e Ba it ewcjobum £1e4r]¢1arqua@¢w} caaz@radlc@mdderi Byl

(6) (where A dgterGhl aems h@l &rféacﬁrr@Sr \Am&ao@éﬂt&%m(aﬁé a3 thd BorRbRmgREe Of
a suitable base s dine, or a m xture thereof

u Pyri
to form ani deS™H ¢ %5 61%1%'??% [1 ﬁ]dﬁ%%p%etd'WTth’P%%gm ze that Rl may
be replaced by a FhéhR¥Hod cifiaRiag Rrodh@elnder F@frﬁma(mﬁm—tﬂehe@npnses

15i nt r oduced at t in t

el o oup. as ‘GeeBeidkaly RO e R e ARG B Ot fno )
where Y i $5 N aquivaRdts) siar@iuative ammemmmmbumeﬁf@ﬁwam1smeE
B-1  (R3)n

(6)

(preferably, about 0.9 — 1.1 molar equivalents) in the presence of at [east one
molar equivalent of a reducing agent, such as NaB{OAc)zH or NaCNBHj3, in a
fourth organic solvent such as DCE, THF, EtOAc, ethanol, or methanol, to give a
compound of formula B2. In a further preferred embodiment, R'=0 is
20 cyclobutancne, the reducing agent is NaB{OAc);H (preferably, at least 1.1 molar
equivalents), the fourth organic solvent is dichloroethane (preferably, about 0.2 M
— 0.5 M solution), and the compound of formula B2 is 4-cyclobutyl-[1,4]diazepane-
1-carboxylic acid tert-butyl ester.
In a preferred embodiment, a compound of Formula (11} is reacted with HCI
25 (preferably, about 0.95 equivalents) in a fifth organic solvent such as ethanol,
methanol, isopropanol, EtOAc, or an ethanol/Et;O mixture, to provide a
pharmaceutically acceptable salt of the compound of Formula (II). In a further
preferred embodiment, the compound of Formula (11) is {(4-cyclobutyl-
[1,4]diazepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-methanone, the fifth organic
30 solvent is ethanol/Et>O (preferably, about 1:1 mixture), and the pharmaceutically
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HORi -N N (B3)0 (10 A nethod of naking a conpound of Fornmula (11), or
a pharmaceutically 5 acceptable salt thereof, is shown in Schene B-1.
A nmet hod of making a conpound of Forrmula (lI1), or a pharnmaceutically
acceptabl e salt thereof, conprises reacting a conpound of formula
(7-1) with a conmpound of formula 83 in the presence of at |east one
equi val ent oW0¥1#3322 base, such as NaOH, KOH, K2CO3 @CTUSRCO89723 n a
first organic solvent such as DM, DVA, DVE, DMSO, or 10acetonitrile,
or a mxture thereof, to give a conpound of Formula (Il). In
preferred enbodi nents, the reaction is heated at a tenperature of
about 100C. | accaptibletsakof Poreiir(tgid (4 nptabutye[1t4]dibrepac-d reja+¢-1adro-
formula (7- 1) A
(6-chl oro-pyri de%ﬁ)éy)fY |d|?2'fyé erth%nopejfy%roit]]ofdaezrre]oné)ﬂyqayl) nmet hanone,
the conmpound of fornmula B3 is 4-fluobGphbEdl, the first base is
C52CC8 (preferably at Ieast 1. §1e%val ents, and 15aore preferably

g

about 2 equi vaI ent t]e {5) r st ni g sl yemezis pr gf etgbl y,
about 0.5 - tion whoundof ~For 7 T
(4- cyclobutyl[ cllazepan y1) [ 6-§4-fl uoro- phenoxy) - pgridin-3-yl]

- met hanone. met hod of maki ng®a conpound of Formula (11)

further comprises R'é%?r‘?ﬁd tB%cﬁerﬁ@@JEgla@wegf f@ﬁéPé'th”e ltasddstithenbis at the 5-
6- chloronlcotlgy chloride in the resence of a second base, such

as aq. NaOH PR ofthgRyrigjpe PrPrc?HE?d Wi”f'@%."”@é&@r‘r’é'”@ﬂ@&?fﬁ'caf@% vent

3 38 g/ ?Z 325:% C@%uugzoog}awa%tgz g(elaﬁﬁdets (ttapl R@mw@htafwmmbsntdéﬂt w1th -z-I
cetate 0,gLve a co nul a

(7o) e it ReeRighed ad) RRBbiHTonbY APRE FedRpB IRt sendare

(5-1) is 1-cyad dﬁsuﬁt;eﬁmséﬂeﬂmm?menmamywmu@ iothedgresdrice oselemtmdlebase

is1lNa ou 0, rgan IS | o] acet at e,

L8 oL e 200U chB B caldiR SEGPACCA AN eRPLERIL che, DRRRS,OPY

(6-chl oro- pyrhqxﬁmetglylpmc)smmaoydﬂ ((b-tMR/W or a mixture thereof, to provide compounds of

5[ 1, 4] di azepafshil )y g %Qﬂ@ R is -Z-Ar, IRERZTEL n%ﬁjc%pémﬁé BQF@rrdnulc?f(l)

corrpound of Formul a yrth er conprises reacting a conpoun
formul a B2 wiwheraYds Haﬁﬂlﬂ@ a&iZd\r-such as TFA or HCl, in a third
organi c solvent such as DCM di oxanegcQemiiPH, or a mi xture thereof,

to give an anmine salt oE”forrruIa (5-1). Iﬂma further preferrﬁd

enbodi nent, the 10 ound of formul I's

4- cycl obut y141R¢ } pame=i=car ﬁ/aci d—tert=bwoy t he
acid is HCl, the fthird organic sol vént 5 S di oxane, and th@ ound
of formula (5-1) B e qqycl obutyl41, 4] di gagpane di hydr oghl ?)l de. The

reacting tert-butyl om)ﬂ)l per azi ne- 1- caBbxyl at e (preferabl&;5 about
0.9 - 1.1 nolar 15 equivalents) via reductive am naqlon wth an

al dehyde or ketone of fornula RE>QTyr eff 1, ab U‘tN’O\|9- H"ﬂl ar
equi val ents) in the presence of at I S e mplar.e
reduci ng agent, such as NaB(0OAc) 3H H3, inaf oP'gaﬁ

sol vent such as DCE, THF, EtOAc, et hanol or et hanol , ive a
compound Bf fornula B2. In a further rﬁ‘%f erred enbodi rrent( 1=0 is 20
(1:ycl:l Ob:,lt anone, t PeomﬁdumbﬁmgFagmtﬁf (r?i whdhNa R(ORCY &I-d:RE’pRéfsegca\hlﬁlyﬁd Rals #}Bast
.1 nolar equjval ents aurt h or,gani vent is dic oroet ane
(prefer abl y. A ER80aged Bors e ibRE s, vy FecdeSiblotmeons
formula B2 i sSoﬂ:emch dﬂnﬁme@caﬂﬂmwmqea}arac@mytéd t the Nebxiderdnalogs y |
ester. In_ a Rﬁ_@g rré?&ioﬁwmg}%rog%n BQFSHBE’&QmBFex Eﬁ)& ng}‘o{aéeltiz abid

reacted with
20 anhydride. Installation of the cyano substituent is accomplished by reaction with

met hod of maki niéﬂtfgm& un of For mul ai%l I) further conprises

trimethylsilyl cyanide (TMSCN) and dimethylcarbamyl chloride to provide nitrile
30



25(preferably, about 0.95 equivalents) in a fifth organic sol vent

such as et hanol, nethanol, isopropanol, EtOAc, or an ethanol/Et20

m xture, to provide a pharmaceutically acceptable salt of the
conpound of Forrmula (I1). In a further preferred enbodi nent, the
conmpound of Formula (I1) is

(4- cycl obut yMazeaydiizazepan- 1- y1) 16- (4-f | uor o- phenoxy )pCpyrioaioes73s vyl km
et hanone, the fifth organic 30sol vent is ethanol/Et20 (preferably,
about 1:1 m xture), and the pharnmaceutically WO

2007/ 143122PCT/ 1152007/ 069723 acceptable salt of Formula (I1) is

(:1;] cycl obﬁt él agids (4;3_;ii/slmemimelg,-apﬂ:l)slﬁ})(mrbyfdemteniﬁfmmsc%ingaymhdwtnﬁ@tsmﬁi -m

et hanone rochl o : i o_Schene

C, pyridi ngs %SQL’IK!G %%%géﬂ?%ﬁ%grﬁ%}sﬁ%gﬁ ueno%l-éxr% é&lt?%rg?{é)' grgnowmg

6- posi ti on of reahonpyithi INSEN ané diowtiplaatbamiyt ehieriderie #1s(al fheusyeng ggeper al
id i : ' ' . I

am de coupl i ng,ELROgSHE B5t8 flﬁ@ﬂgﬁs ébc?as q@?m&o@?g@% eénvgg& {3

substituent with -ZAr 1s acco ed b )" di spl'acement Ar-ZH
reagents uhdefyapasgmidesdirlityi eeIPENgsH aseiges (9) Se Aesedbest in Gicherye A.

U | mann coupl Alf&nétﬂeujs,,he__o%%mf,em@fe R isS, rhaPbeEcolBled AR Ymikds)(5)

catal yst, such as Cul, in, a solvent sq%chcﬁ; DIVE,  DVSO, .

hexanet hyl phoSfsBY- 478 @midavisnpinadpetiods; ag deseritef &t egiemady Niosdede
corrpoungs o; mﬁaylha) éﬂe)remar Wit TMSCHRR d;\‘ﬁethy&cafﬁarﬁil Khlaﬁtﬁb tEéli\jegg Hlor
conmpounds of Eornul a. (|l ere Y,i n 1,S =7 Ar. . r
NP0 (10) ¢ Rt et B (1] B BRlnkEs F) R ERETTYY hner e
X is N, Y10s @RegnnRauplig-pBipcanas dBcritsed-id Sciiemerady atxbC praiir @dchpbuads
cyano ami des | e d S b . SChi :

Pyri di ne- 2- caéf@(@w%h g’@?%s)@'(g 1\8)%%6% 'c%ﬁ%e?%%dt%b '?hg%{{fg%uﬁse“g grleogs
(12) by react'ieducegite hewnoegsnanding gernqpeatiuk pigrogsaarplyérlyagdito form amides
trifluoroacetig @) 20anhydride. Installation of the cyano

substituent is acconplished by reaction with
SCHEME E

= NH
c —+ R e
|\IH0’©()H I\OI\—RE’ HN, )
R*Q. N —  « R*O _N RN Nt
B3
© g © E2
0 o
=z X 1—
HN//\ | | TR/, R0 R‘—-Nf/\ T T e
N ZN A b LFTRN _N (R
0 0
E3

(n
A method of making a compound of Formula (Il), or a pharmaceutically

15

acceptable salt thereof, is also shown in Scheme E. A method of making a
compound of Formula (Il), or a pharmaceutically acceptable salt thereof,
comprises reacting a compound of formula E3 (preferably, about 1 equivalents) via
20  reductive amination with a compound of formula R'=0 (preferably, at least 1
equivalent and more preferably, about 1.2 equivalents) in the presence of a
suitable reducing agent such as NaB(OAc)sH or NaCNBHj; (preferably, at least 1
equivalent and, more preferably, about 1.5 equivalents), in a sixth organic solvent

such as DCE, THF, EtOAc, ethanol, or methanol, at a temperature of about 0 °C
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trinmethylsilyl cyanide (TMSCN) and di net hyl carbanyl chloride to
provide nitrile WD 2007/ 143422PCT/ US2007/ 069723 acids (13).
Alternatively, acids (10) nay be esterified according to known

nmet hods to give esters (11), which nay be converted to N-oxide esters
(12). Followi ng reaction with TMSCN and di net hyl carbanyl chloride to

i nstall the dV&aWe/g#Hdup, hydrolysis of the ester grouPCpuswe¥r2aci ds
(13). Acids (13) are converted to 5 cyano am des (15) by am de
coupling with am nes (5) as described in Schene A Alternatively,
N-oxi des (12), where Ris H my be coupled with am nes (5) directly,
usi ng am de cgblouid) 1k tdgids a asmpasdraf Beantlan(lIpc menfartéer pheferxedde am des
(14) are reac ] ' arpal | pride Lo give the
correspondi ngé@%%&%ﬁ%@%@@&&@@E[&%’%@éﬁﬁ‘g}n@‘&%@@ ?%&e@l a

di spl acenent  Gioramhenmnimndingoyimathagope.dt'60d$ eydebutpeses, ithsogdigingSadeaies
A and C providey &%@,Qﬁe SikthfoRgdie sdivehlis BREAE ard b dmpSulPor@rmulfa
is -CN, and R2 is -Z-Ar. Ntriles (15) are reduced to the

cor r espond? ng(lR i (Aseepipy-Thildiageranct-vinlEdr dlupearhepex-eyidingivlies (not
ShO\Nn). SCHEMgmefranone--; )., CI 1THO |4,(R3)n Ww---...."."---<- B3 00

)
maki ng & conpound THF KA T4 PR COBPbYEREARAE ) @A PR RECElRa o
sal t thereof , aiceptableaals treveot,ifarttsc bemprises réfactiiyg & ootnpduntak fongula E2
Chereof . corpiTagebyciteht 18 BRnER P Bt GRES AL BafCh .
about 1 et vedudmtes) and mo(prefechbiyt abaeit 2diagaivalentisivirt the presemqecafad  of
Lo 5. 5ot QLRI teot JARSL of R GATLR o IR L ELERL Y
such as NaB( OReS&rRPlyrat MepeNBe-I(ghen: Aeq Eere/preterablye a8out 1.Seqyivalgnishtin amd,
more prefer abé_{pfoticacf? ic dolven @b YerhPdtSie beheed bt dCOARPRHOGE S &t
such as DCE, THF, OAc, ethanol, or nethanol, at a tenperature of
about 0 C give a compound of formula E3. Examples of suitable organometaliic reagents
15 include RYMgBr, R*"MgCl, or R'Li, where RY is methyl, ethyl, propyl, isopropyl,
butyl, or hexyl. Suitable aprotic organic solvents include THF, Et;O, MTBE, or 2-
methyi-THF. In a preferred embodiment, the compound of formula E2 is ethy! 6-
(4-fluorophenoxy)nicotinate, the organometallic reagent is hexyllithium, the aprotic
organic solvent is THF, and the compound of formula E3 is [1,4]diazepan-1-yl-[6-(4-
20  fluoro-phenoxy)-pyridin-3-yl]-methanone.

The method of making a compound of Formula (1), or a pharmaceutically
acceptable salt thereof, further comprises reacting a compound of formula E1,
where R* is methyl or ethyl (preferably, about 1 equivalent), with a compound of
formula B3 (preferably, about 1.1 equivalents) in the presence of a base (such as

25  Cs2003, K2CO3, NaOH, or KOH, or the like) (preferably, about 1.1 equivalents), in
a polar, aprotic organic solvent, at a temperature between about room temperature
and about 80 °C, to give a compound of formula E2. Suitable polar, aprotic
organic solvents include DMF, DMA, DMSO, or acetonitrile. In a further preferred
embodiment, the compound of formula E1 is ethyl 6-chloronicotinate, the

30 compound of formula B3 is 4-fluorophenol, the base is Cs2COs, the polar, aprotic
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WO 2007/ 143122PCT/ 43S2007/ 069723 to about 40 C, to give a conmpound of
Formula (I1). In a further preferred enbodi nent, the conpound of
formula E3 is (1, 4-diazepan-1-yl)-(6-(4-

f I uor ophenoxy) pyri di n- 3-yl ) met hanone, R1=0 is cycl obutanone, the
reduci ng agent is NaB(OAc)31-1, the sixth organic solvent is EtOAc,
and t he conpd(hAVHf34Drnul a 5(11) is PCT/US2007/069723
(4-cyclobutyl-[1,4]cliazepan-1-y1)46-(4-fl uoro-phenoxy)-pyridin-3-yl]
- met hanone. The nethod of making a conpound of Formula (lI1), or a
pharmaceutically acceptable salt thereof, further conprises reacting
a conpound of ogeriagbluetls PiFF edrek the bympund of foimeg Evabite-(4wi t h

honopi per azi nﬁjo(.&{h%ﬁg)[ﬁhédﬁna@t | east 1 10 equival ent and nore

pref erably, about 4°équi valents), in the presence of an

organonetal lic r eéf@émeth%jtﬁﬁ‘aéﬁ‘gz@rpoa]pﬁyﬂ‘d ehficgnela dily eryefarmageutically

e e L T T
2 tenpera%/ fg:ué’f'iﬂééﬁ" %gkﬂ‘g‘b‘”‘% %f%iﬂ‘oé@ﬂ ) gggat@g ﬂiebreé (9 soltign¥ding of
f | a E3. b 4 B0l Rt plol hidride ek
I 5, miamelants g omamems s isme,|
butyl, or hexbfa.C 867 ”gbcf oa{B'i"% [ 6%[3‘?4?’6 %BY %#dé"dgﬁ%qpﬁ raltﬁﬁ Et 20,
MIBE, or 2- nfegrimgla-(ITHE formeda Ppaferbkly rtbel sa@ntimmdif treendompiohed oidrgoouladll)ah
formila E2 is t%tAr&)fé otﬁ?méél fr%%%)% %B%\ﬁﬂ%}i)c?hégﬁﬂd%tf&mu ah':% with a

organonetal i c reagen aprotic organic sol vent
is THF, ah@ twn@@n«ﬁ)@maﬂm Rhﬁ nimaapreterre@e[nmodmn@nﬁ ﬁwepmoqncqua (4-

20 fl h \r -
comound of  Fop e e AR v B MBSO Sy IR

t her eof , furtrH%tPa%Qfﬁpr'” §8§ef‘?réeé’cﬁtmt??€'”éﬁrﬁc§%6hﬁﬂ'a6?u“ﬁ@ AgFeptatle safpdpe
R is methyl Mm;ﬁhhd’bf F(cﬁmafaqnﬁbktlﬁcyc%ﬂbﬁ-ﬁM]&ﬁﬁépﬁm1%t[hﬂ(4 WMidrf- @

o csence of  ASAE T PRHNHY s Reb R B ko or the

| i ke) (pr¢derablyThedeoaktled inlthe g iwilbleesgnize, that&e\aera!cdfa‘rechamﬁaatl c

Ch g6 ¥ SBghafirk SERER 8 U5 - BRRALy ORR S TR, oM o
organi ¢ sol v@ﬂpﬁtemw@d@@h@phm DVSO, or acetonitrile. In a
6-chl or on oot | nat S0 CRd Ho) o (FSPEy ivBed Q1R ByEopdBnGslle o1
the base is G@g\g@ethc@qﬁekngypgptm%ﬁgﬁddn the@rt. For example, amines of Formula
21901‘7/ 143|42'b2 Egﬂ_/nm%(a%gﬂlaﬁr@{cﬁé’d&ﬁc SG4 VERY, HIS, MFIC ang trFé"@‘ol\FéPlfrpound
et hod of - RS 25 CEMbRNAE P R RS %’M% (%034 ) et g ofuran (FHOR®
aﬁcept abl e Zagét?ém(malm ) tbypkdvitRy the BdrdsboRsng $alt felmsut i ng a sol ution of
t he conmpound 5of Eornul a t han tret|ng
5 e, s P Rl il B s
equi val ent s 1 ensc redmesabrtregibisomerse 0
Formul a () . REEE eEARl Kool i IMAEAEN 8F [<d5mnoByEahe, Bl Earmul a
(1) is fornme é FE’/ i %? ﬁpﬁg rf%)ound P%orrrul
(11) in EtOAxctydobtathesghdmemahone m’aez@&emewlyd:re @tmmmmebrmc (f:orarul a
E3 with a 10 rfbﬂ@tféﬁﬂgfr%fﬂf‘[?ﬁlmr@s Flatnixtufestt BlaSlefddnidls 6/7RQ0IBREL, the

conmpound of Formu

(4mc)yc| obut yIW'P‘?IGA?Q?PH‘Z@’HHFWIVBWW'QM’(MBF Pleeptighes ere/btpiged. gingle3- y1] -
net hanone. | renanwneefrgﬁfa @e%&%@éﬂ m{&oonQMOﬁQ%éﬁﬁﬁwm&%dsYknéﬁﬁ%t abl e
salt of &p{:o Eﬁ (gf For %

(4- cycl obtit yI9NEPrU§ 'iné'ieef)'?}r?“ﬁ hlr[abgl‘(qm?tpg(@p@bﬁml)@m)},l di n-3-y1] -

met hanone hydrametné@mrdﬁsammaymabmxatiiaﬁﬂihmﬁ@dﬁkﬂeféoﬁ@nb AddUees, art wil |
recogni ze that several of the chem cal 33



transformati ons descri bed above nay be perforned in a different order
than that depicted in the above Schenes. Conpounds of Fornul a
(I') may be converted to their correspondi ng salts using nmethods known
to those skilled in the art. For exanple, am nes of Forrmula 20 (1)
may be treated with trifluoroacetic acid (TFA), HC, or citric acid
in a sol vent QAW 14¥2i et hyl et her (Et20), dichl or onetPRENELPTIENE
tetrahydrofuran (THF), or nethanol (MeOH) to provide the

correspondi ng salt forms. Conpounds prepared according to the schenes
descri bed above be obtained as single enantioners, diastereoners,
or regioi sorre‘ia@t"ar&%;)r RAEMN, poenzypetigiransfasmation. dfrlheregegy-‘sw@qrrzuoc

synt hesi s, ordreéteresm@h@rnrx@rres Q@raawrﬁuass.ﬁ@s%rre% AEFBE S eeté@ustnkbe
schemes above magrial t er nat el %jgbe obt al ned as raceni.c 1)

non-racem c (FREVERoORs! Mehodskeh g5 cremaiograpnk er Gystallizalioe, eorrers or

regi oi somer s VWhermae Ifcﬂlﬁﬁtﬁig@x@rﬂde@@ﬂ’é—p’r@ﬂ@ﬂ t6 furihgt NigSitedthe @vanionaimar s
are obtali ng S| ngl e.e may be isol ated using conventi onal

ntio
separ ati on rre‘faﬁ'(% prﬁ%rﬁﬁe{qpo BI?H skilled in the art, such as chiral
chr omat ogr aphy, recrystallization, d%g@&ﬁr_,:egrreri C sal t formation,
derivatization into diastereoneric a S,
2007/ 143422PCEraendign07/ 069723 bi ot ransf or mati on, or enzymatic
transformation. Wesenkiegigd é&%uh&s Qéscﬂbé%ﬁrﬁ%eeé?&ﬁ{ \s bW We%llo%%

obt ai ned, single isoners nay be separated using conventlona met hods
such as chr orR8n6EH ﬁfﬂ?y'”@f’taém?gpﬁ?* PEEAMRIgYed unless otherwisgpdieded-owi ng

exanpl es age provire sdutions bh@ixtiréd Weleradreedhthted” rtM@;F‘ﬁvbr‘érboﬂﬂﬂrtr@ted
vari ous preferred rarrbodl nments. EXAMPLES Cheni s

preparing t he"WBMEIHFRIS BRVES Yaiee 19T Rz, loss ainsayisg pRecified
follow ng geneaetlonemﬂu&mnméahrreﬁthmﬂstermfreeatmmhpyﬂdr alnlb@mwpherrew se

were. concent rat e P A g8l oM Rty ecE PRET ObEA Sl
Unl ess ot her witheReiRen® $ikimh, get ecalonnousingo? btNidais Me€HEDEM asr@mbnatunree@m

t enper at uy£ (cﬁﬁémié@%c 2(g) at nosphere. Nor mal phase fl ash
col umm chr omat ogr ap was typically performed with Redi Sep@

silica gel col unnErqmgraﬂige BemrmsPhafrewa anse boyie ppromgiogeaply 15

ot herwi se i ndHPRES dras Mﬁed?‘i‘é(r%r §Gﬁ'§o‘ﬁ@ﬂ§§rumeghwﬂ% fRIcIPAGE
liquid chr orrat ogr ag HPL was pically ger ormed using a Glson@
i nstrunent w®RSA a0 m&omm%aﬁﬁw Wﬁ)@ 85 Mk reip) datertionyak328andat e

of 25 nmUnmi n, zbatr@rctwm Bl ADRAEktAcWhteVD 0B%aT FY Yrdofen? B%dic
acetonitrijl e/ E wat, er/ 0. 05% TFA radrggén@/mcr dic 20conditi ons

acet oni t rf9 e/CRATIS) SbAMAFAGUT fAdi % gﬁépqqlq)qq)g?%lons)
Anal ytical Rever sadalﬁmasree\ld%e@F(H\dEé hiedCB)eivad Bp @& perarthed Siking aa

150 mm col amerRPaCRE ettt 52085 £clisp e P Gl 42 Flhoa o
m n. column and a gradient of 1%-99% acetonitrile/fwater over 8.0 min.
Analytical Reversed-Phase HPLC (Method C) was performed using a
25 Hewlett-Packard HP1100 HPLC System equipped with a Zorbax Eclipse XDB-
C18; 4.6x50mm, 1.8 uM column with a 2 mL/min flow rate and detection at 220
and 250 nm. The mobile phase was Solvent A: 0.1% TFA/water; Solvent B:
0.1% TFA / Acetonitrile. The gradient run was: 0 min (A:B, 75:25); 1.0 min {A:B,
75:25); 2.0 min (A:B, 5:95).

34



Anal yti cal Reversed-Phase HPLC (Method C) was perforned using a 25
Hew ett - Packard HP1100 HPLC System equi pped with a Zorbax Eclipse
XDBC18; 4.6x50mm 1.8 pMcolum with a 2 nUmnn flow rate and
detection at 220 and 250 nm The nobil e phase was Sol vent A 0.1%
TFA/ wat er; Solvent B: 0.1% TFA / Acetonitrile. The gradient run was:
O mn (AB MM28)1434220 mn (A'B, 75:25); 2.0 m n (A BCTHSD&)0s9723 W)
2007/ 143422PCT1US20071069723 Trifluoroacetic acid salts were
obtained by purification of the crude reaction product by preparative
reverse phase HPLC. In obtaining the characterization data
descri bed in the axtupbdaEetibetiowvsistiee bbtkinetvbpguriicaliotdftiad crpdeoteactmns
were foll owed WM i.ndi cat SMass spectra were obtained
on an Agil entpr}sgg?cﬁgz p%%g'%ﬁ'l\@s%%ﬁ'ls??@&g% |glglfcr ospray ionization (ESI) in
ei ther positive ofneidgaing e chadasterastianrddiadesetheddaeaxamplts alow, the

corresponds t ned on
either a Bruk@lrlavnﬁg Sk 00 ( °Aso“é’efﬁf|%'@@%%x§3%&?%%@§eﬁﬁ@?* 600 (600
MHz) spect? onet er Mawhepgagamere aptainpe on Bn RN oefiesd 1BR MR #sig cheni cal
shift in ppm amsﬁﬂasahcﬁuaz@f;oﬁ |)tIﬁbrn@ér%bm\}escsrln@wwe%d%eagﬁadlcated
(multiplicity coug cons Lfiﬁ , integration).

Cheni cal name d geRs FresAoR tﬂ&“@f@ﬁﬁrﬂf% Utra 6.0.2
(CanbridgeSoft CoNMR sgsatrhetkgshtaiMéy) on ditiex amBpdier hodel DPX400 (400 MHz),

16- (3, 4- Di chl @ﬁgﬁs@{}gﬁﬁ) f\(ll\Qz @%{6@9?@ MEI%) (pectrosn?é%r()p%e f&'wpa?oﬂﬁe i &IM\ﬁl)

met hanone.
5- Br ono- 21§ 3 dital belbl i okgryhiesl akift)in pgrmddwnéeld'ﬁotha tstcdruethydstiand re@grbrce

di br onopyr i d| f%% lall]'%\(iF 50 nL) was added K2CQO3
(5.22 20 g, g&)ﬁmﬂilrjzo ghn %éamﬁl or’op enoP‘(Z 66 g, 16.3 mmol).

The mi xture was héaemigabnangs vere generdted using FhemPeaneditre6.&2o0l t o room
tenperature (whnbrif¥ish oS, 446figanfajhe m xture was extracted wth

DCM Purlflcatlon by FCC provi ded the esired product (3.23 g, 100% .
1HNI\/R(400M—IZ CDCI 3): 8.21 (dd, J = 2.5, 0.8 Hz, 1H), 7.81 (dd, J

8.3, 3. {5 HzExahile 1. f6-fh4-Oibhioto- Dh@‘no&v)l‘ﬂ%/rldlﬂa@-vﬂ (- l%rc{ |-pi er‘a2|ﬂi—1 1©¥SHz,
1H) 7.00 (dd, ﬁ 9.0, 2.5 Hz, 1H), 6.88 (dd, 1H).
Step B. To a D&n of 5- brono- 2- (3, 4-di chl oro phenoxy) pyrldl ne
(0.303 g, 0.949 mmol ) in THF (4 nL) was added

1, 8-di azabi cy ~4. 0 erte (DBU; 0.30 nL, 2.0 nmol),

cycl opropyl pi pelr\/ 012' 4 mol ), trans-di-

Step A; 5-Bromo-2-(3,4-dichloro-phenoxy)-pyridine. To a solution of 2,5-
dibromopyridine (2.412 g, 10.18 mmal) in DMF (50 mL) was added K;CO3 (5.22
20 g, 37.8 mmol) and 3,4-dichlorophenol (2.66 g, 16.3 mmol). The mixture was
heated at 90 °C for 18 h then allowed to cool to room temperature (rt). Water was

added and the mixture was extracted with DCM. Purification by FCC provided the
desired product (3.23 g, 100%). 'H NMR (400 MHz, CDCl3): 8.21 (dd, J = 2.5, 0.8
Hz, 1H), 7.81 (dd, J=8.3,3.0Hz,1H), 745 (d, J=88Hz, 1H),7.26 (d,J=1.5
25 Hz, 1H), 7.00 (dd, J = 9.0, 2.5 Hz, 1H), 6.88 (dd, J = 8.8, 0.8 Hz, 1H).
Step B. To a solution of 5-bromo-2-(3,4-dichloro-phenoxy)-pyridine (0.303
g. 0.948 mmol) in THF (4 mL) was added 1,8-diazabicyclo[5.4.0Jundec-7-ene
(DBU; 0.30 mL, 2.0 mmol), cyclopropyl piperazine (0.30 mL, 2.4 mmol), trans-di-
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WD 2007/ 143422PCT/ US2007/ 069723

m acet at obi s[ 2- (di - o-tol yl phosphi no) benzyl ] di - pal | adi um (11)
(Hermann's catalyst; 36.7 ng, 0.039 mmol ), t-BuPHBF4+ (17.4 ng, 0.060
mol ), and Mo(C0)6 (301 ng, 1.14 nmol). The reaction m xture was
heated in the mcrowave for 6 mn at 125 C, cooled to rt, then
concentr at ed WP#P¥HI4eTat i on by FCC gave the desired pr @du@s08/06284 ny,
769%9. M5 (ESI): mass calcd. for CL9H21C12N302, 393.10; nmlz found,
394.7 [MrH . 1H NWR (CDCI 3): 8.24 (dd, J = 2.5, 0.8 Hz, 1H), 7.83
(dd, J =8.3, 2.5 Hz, 1H), 7.47 (d, J = 8.8 Hz, 1H), 7.30 (d, J = 2.8
Hz, 1H), 7. 03m{ateiatabisf2-R1i-8;tol@ipBosghinoibehzyl]di-gxlladidd (1) Herm8ard;s daiabyskiz ,
1H), 3.90-3.4 8 4

9, 10 (a, ) Dol Sl 7 by 0 it HOCO oL o
2-42 were pr ebéﬁ* aunals i Thg regcder ointers \A@ﬁélp@@du“sthemczrmg\ee foud mlrh@td'25n

Example 1. ExqiRb8edio rt, then concentrated. Puriﬂcatlon by FCC gave the deswed product
(4- Isopropvl I\&ﬁgeram n-1-v (pyridin-3-yl oxv I§y

net hanone.® NI LEMS: (‘)‘:%ﬁaséeﬂa@g fof 619"'@?@ 2@?@@%103‘2/6 f%’?'d n z
found, 327.7 gditfv+HH NMREDOCR): 8.8 @8, (<€2.5)0.8 HE, THiZ.8314d 1J=885

85 25 1o, AR il 63 el 7730§<=7J(5% ey i Shed, Ty

7. 04(d J = 82.8 HAz H) HOD (&, 9G= 83,368 Hm 1H)H.00-3.405b(h, 4H), 276 (1§ JH2681H)

(2912I Sgprzoggl (%% dg_bazz?}‘?%?\(/t& "le‘d*()4 Qre%hilll_émf%ny’_ﬁxggglngx% Pvridin-3-v

11- net hatdne. 25M5 (ESI): mass cal cd. for C201- 125N3025, 371.17;

m z found, 372 7 7 1H),
7.81 (dd. I - h%%mp%dyw&ﬁgg@?\ﬁﬁ% éédi\i}\gglumngzpréce!d%res

2007/ 143422P@ryat952@@fm0®9702@n&d31@wetm 7.10 (d, J = 9.0 Hz, 2H),

6.97 (d, J _@(a%
1H), 2.63-2.4

16- ( 3- Chl 5'—"*’*“‘ - vv|d| n- 3 v1l- (4 |sopropvl pi perazi n- 1- vl)

met hanone. L Th LNN 0 M5 (ESI): mass calcd. for

Cl3H22C N302 360.1 [MrHt 1H NWMR (CDCl 3): 8. 26
(d, J = 1.9 Hz, 7|8 (dd, —85 2.7 Hz, 1H), 7.34 (dd, J =
8.0, 8.0 Hz, 1H) 3- 20( 7.18 (dd, J = 2.2, 2.2 Hz, 1H),

7.07-7. 0415
MS ( ES[) mass calcd. for CigH22N402, 326.17; m/fz found, 327.7 [M+H]".

"H NMR (CDCls): 8.53 (d, J = 2.7 Hz, 1H), 8.50 (dd, J = 4.9, 1.1 Hz, 1H), 8.23 (d, J

= 2.7 Hz, 1H), 7.85 (dd, J = 8.2, 2.5 Hz, 1H), 7.56-7.53 (m, 1H), 7.37 (dd, J = 8.4,

2.5 Hz, 1H), 7.04 (d, J = 8.8 Hz, 1H), 3.90-3.36 (m, 4H), 2.75 (h, J = 6.8 Hz, 1H),
20 2.66-2.39 (m, 4H), 1.06 (d, J = 6.0 Hz, 6H).

Example 3; {(4-lsopropyl-piperazin-1-vl)-[6-{(4-methylsulfanyl-phenoxy)-pyridin-3-yl]-

methangne.

gevenecl

25 MS (ESI): mass calcd. for CaoHasN302S, 371.17; m/z found, 372.7 [M+HJ",

"H NMR (CDCls): 8.27 (d, J = 2.5 Hz, 1H), 7.81 (dd, J = 8.5, 2.2 Hz, 1H), 7.33 (d, J
36



10(m 1H), 6.99 (d, J = 8.2 Hz, 1H), 3.87-3.38 (m 4H), 2.74 (h, J =
6.5 Hz, 1H), 2.65- 2.41 (m 4H), 1.05 (d, J = 6.6 Hz, 6H). Exanple 5;
(4-1sopropyl - pi perazi n-1-v1)-(6-phenoxv-widin-3-\/1)-methanone. NTh
-r NN O 15M5 (ES!'): mass cal cd. for C13H23N302, 325. 18; m z found,
326. 7 [ MtHr. 1HN|\/R£CDCI3) 8.27(d, J = 2.7 Hz, 1H), 7.81 (dd, J =
8.5, 2.5 Hz, “m007/1?3 B-7.41 (m 2H), 7.27-7.23 (m L1HPCTASDEOMEY (m
2H) , 696(dJ 8.5 Hz, 1H), 3.86-3.40 (m 4H), 2.75 (h, J = 6.6
Hz, 1H), 2.66-2.41 (m 4H) 1.06 (d, J = 6.3 Hz, 6H). 20Exarrp|e6
16- (4-Chl or o- 3- rret hyl - phenox)}/ éﬁl‘l din-3-v11-(4- |soprop3y gl pera2| n- 1
- 0- met hanone= 8.8 H& 2HWG. Holdyy T 24ubn @HY/ Q8200 FEsbiz3IH)

mass cal cd. f@.rrsgﬁglrée‘ﬂa@,lh@(?@.esii.?@- &0 7H1206f @UN 5.33HA ). MH-|] 1H
NVMR (CDC13): 8.26 (d, J = 2.2 Hz, 1I—&), 7.82(dd, J =8.8, 2.5 Hz,
1H, 7.28 (d, J =85 Hz, 1H, 7.04 (d, J = 3.0 Hz, 1H), 6.98 (d, J =
z(a.hz Tz %H) Exirplé aldg (%—gﬁlzcﬁoélghe(ﬁxﬂéldﬂbﬂdmfH(M)]é4§s(o%?op§L—ﬁﬂegégh ;EAJH) H)2 75
= m = )
Exanpl e 7: g btha'ﬁgrie
3-1.5-(4-1sopr va pi per azi ne- 1-carbonvl)-pvridi n- 2-vl oxyl - benzoni tri
le. OC 0 M ( C201- 1229402, 350.17; m z found,
3517[|\/HrH] 101 7\/@ .24 (dd, J = 2.2, 0.8 Hz, 1H), 7.87
(dd, J = 8.2, 2.5 Hz 7. 5753(m 2H), 7.50-7.49 (m 1H),
745741(m1H) 7005(de 8.2, 0.5 Hz, 1H), 3.87-3.41 (m 4H),
2.76 (h, J = 6.9 NS (EBH) mads 6&3ec2fo¢4:14|-|§hcmb®a, 359®nﬁnﬁld;f0uﬂ1d‘365) BMHH]* .

6H) . 15Exarrp|
[ 6- (4- Chl or o- "h@%@?o'%& D Qe 5TI A A Gy = Bidpd7 4B AR 73
met hanone. = 8.0, 8.0 Hz, 1H), 7.23-7.20 (m, 1H), 7.18 (dd, J = 2.2, 2.2 Hz, 1H), 7.07-7.04
10 (m, 1H), 6.99 (d, J = 8.2 Hz, 1H), 3.87-3.38 (m, 4H), 2.74 (h, J = 6.5 Hz, 1H), 2.65-
2.41 (m, 4H), 1.05 (d, J = 6.6 Hz, 6H).

Example 5; (4-1sopropyl-piperazin-1-yi)-(6-phenoxy-pyridin-3-yl}-methanone.

geseae

15 MS (ES!): mass caled. for CigHzaN3sOz, 325.18: miz found, 326.7 [M+H]".
"H NMR (CDCls): 8.27 (d, J = 2.7 Hz, 1H), 7.81 (dd, J = 8.5, 2.5 Hz, 1H), 7.46-7.41
(m, 2H), 7.27-7.23 (m, 1H), 7.18-7.14 (m, 2H), 6.96 (d, J = 8.5 Hz, 1H), 3.86-3.40
(m, 4H), 2.75 (h, J = 6.6 Hz, 1H), 2.66-2.41 (m, 4H), 1.06 (d, J = 6.3 Hz, 6H).

20 Example 6; [6-(4-Chloro-3-methy!-phenoxy)-pyridi i |-piperazin-1-

yl)-methanone.
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M5 (ES1): mass calcd. for C1l9H22CI N302, 359.14; nfz found, 360.7
[MH—l] 1H NWMR (CDC13): 8.25 (dd, J = 2.5, 1.1 Hz, 1H), 7.83 (dd, J
8.5, 2.5 Hz, 1H), 207.41-7.37(m 2H), 7.13-7.09 (m 2H), 6.99 (dd,
= 8.8 0.5 Hz, 1H), 3.85-3.41 (m 4H), 2.75 (h, J = 6.3 Hz, 1H),
2.65-2.43 (m 4H), 1.06 (d, J = 6.6 Hz, 6H. WO
2007/ 143422PM0 WSP8877 069723 Exanpl e 9; PCT/US2007/069723
(4-Cycl opropvlll, 41di azepan-1-vl)-16-(3, 4-di chl or o- phenoxv) -ravri di n-
3- vill-methanone. -NiTh nO 0O Ms (ESl1): mass calcd. for
C20F121C12N302, 405.10; mz found, 406.7 [MrH . 5 1H NWR (CDC13):
8.22 (br s, 1H) MBES): mssnalcd_rfgrczwzéi@lrﬂe@z, 3734680/ feund, 3147 [MEH]S

(d, J = 2.5 Jd 1 J;=
8.5 Hz, 1%{),%'%]%(3@?'39; ééj(la Tz 4%{%%% e, §%J§§§H287%rﬁd a”
1H), 2.97-2.928@Nz 1H), 7 @9J23702H%|1h*) 63% (d, d =@ Hz.71H)(§.94 (dgry = 8.2,
0.52-0.33 (m 24k 140Bw2 (nJ-QH1275(h J = 6.3 Hz, 1H), 265243 m, 4H), 1.06

[ 6- (4- Chl oro- Phenoxv -Pvrl d| n- /11 (4 cycl opropvl 1di azepan- 1-
vl) - net handneld M5 (ES1): mass cal cd "for
C201122C1N302, 371.14; rrlz found 372.4 [MrH . 1H NVR (CDC13):

8.23(d, J =2_2 740.75
157.12-7. 07 (F1F $ : Famui
3.53-3.45 (in, 298293(m1H) 288275(m3|—|) 1.97-1.75
(m 3H), 0.52 r?pﬂ\f

3-15- (4- Q/cloprob\;
benzonitrile. N NnO 00

(@]

MS (ESI): mass calcd. for CaoH22N4O2, 350.17; m/z found, 351.7 [M+H]",
10 "H NMR (CDCl3): 8.24 (dd, J = 2.2, 0.8 Hz, 1H), 7.87 (dd, J = 8.2, 2.5 Hz, 1H),
7.55-7.53 (m, 2H), 7.50-7.49 (m, 1H), 7.45-7.41 {m, 1H), 7.05 (dd, J = 8.2, 0.5 Hz,
1H), 3.87-3.41 (m, 4H}, 2.76 (h, J = 6.9 Hz, 1H), 2.68-2.44 (m, 4H),1.06 (d, J =
6.6 Hz, 6H).

15 Example 8; [6-(4-Chloro- idi i |-piperazin-1-vyi}-

methanone.

geVsavl

MS (ESI): mass calcd. for CigHz2CIN3O2, 359.14; m/z found, 360.7 [M+H]".
"H NMR (CDCls): 8.25 (dd, J = 2.5, 1.1 Hz, 1H), 7.83 (dd, J = 8.5, 2.5 Hz, 1H),
20 7.41-7.37 (m, 2H), 7.13-7.09 (m, 2H), 6.99 (dd, J = 8.8, 0.5 Hz, 1H), 3.85-3.41 (m,
4H), 2.75 (h, J = 6.3 Hz, 1H), 2.65-2.43 (m, 4H), 1.06 (d, J = 6.6 Hz, 6H).
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M5 (ES1): mass calcd. for C21H22N402, 362.17; mz found, 363.7 [M+H].

1H NVR (CDCI 3): 8.23 (br s, 1H), 7.87-7.82 (m 1H), 7.55-7.51 (m
2H), 7.50 (br s, 1H), 7.45-7.41 (m 1H), 7.04 (d, J = 8.5 Hz, 1H),
3.79-3.74 (m 2H), 3.55-3.49 (m 2H), 3.00-2.95 (m 1H), 2.89-2.78
(m 3H), 2.00-1.79 (m 3H), 0.54-0.36 (m 4H). 25 WO

2007/ 143422P@®T 0862487 069723 Exanple 12: PCT/US2007/069723

[ 6- (4- Chl oro- 3- net hvl - phenoxv) - pyri di n- 3-v11-(4- o0/ cl opropvl-

11, 41di azepan-1-vl)-net hanone. --NrTh O M5 (ESI): mass calcd. for
C211-124CI N302, 385.16; mz found 386 2 [ MHH] . 5 1H NWVR (400 MHz,
CDCl 3): 8. 25( Bxandbles9 49> : ddir832

Hz, 1H), 7.04 ]glqith}]m_27Hz 6.99-6.92 (m 2H), 3.78-3.72 (m

2H), 3.56- 3. ,300294(m1H) 2.89-2.76 (m 3H),

1.99-1.76 (m ﬁl_—i%l 53- 10Exanpl e 13; (4-CycloProm 1-11
,41d i azepan-i-v -p e XV d i n- 3-vl)- meths none. -NrTh
or CZOl 2

M5 (ESI): mass ca 02, 337.18; mz found, 338.2
[ MtH] . 1HN|\/R(CDCI3)0823(d J =2.5Hz, 1H), 7.82-7.76 (m 1H),

7.46-7.41 (m 2H) mMslESi) %Ess?eéiéﬁ (NCaH Gl 0L %06 1b4nﬂi\?our2d4)406 r95|(1}1 J

T2, 3w RReRel S Bt o2 a s 0ot AR e A8 5. U T

Exanpl e 14; 4 Ly @b tIvH).- ﬂOZ].(ddeBEBZEﬁéH‘z- 1H), 6.98 (brd, J = 8.5 Hz, 1H), 3.77-

D ; (Bl i £Z3 9“#3%%2%%%%%?%2 8032 e

found, 420.3 (MVeH)..1.98-1 RKivRn(3EDCD.83-0.38.@34Kbr s, 1H), 7.82 (dd, J =
8.3, 2.3 Hz, 1H, 7.47 (d, ..1=8.8 Hz, 1H, 7.29 (d, J = 3.0 Hz,
1H), 703(de 8.6, 2.3 Hz, 1H), 699(dJ 8.6 WD

2007/ 1434 pdavanmiant(:z [y BeGilgrors . HirgBryid-(4zgvaiapropyl-)l 4ldazepan-148
(m 2H), 2.9 Shakdhe. 1H) 265259(m 1H), 2.53-2.41 (m 3H),
2.10-1.91 (m%-l. 65 (m 5H). Exanpl e 15;

16- (3, 4- Dichlggfp’r%pox SNpyTi-aRn- 3- v11- (4-i sopropyl -

, 41di azepan- 1- 5wl )N Ron >CII-|I M

O
MS (ESI): mass calcd. for CoHz2CIN3Oz, 371.14; miz found, 372.4 [M+H]".
H NMR (CDCls): 8.23 (d, J = 2.2 Hz, 1H), 7.82-7.76 (m, 1H), 7.40-7.35 (m, 2H),
15 7.12-7.07 (m, 2H), 6.96 (d, J = 8.8 Hz, 1H), 3.78-3.71 (m, 2H), 3.53-3.45 (m, 2H),
2.98-2.93 (m, 1H), 2.88-2.75 (m, 3H), 1.97-1.75 (m, 3H), 0.52-0.34 (m, 4H).

Example 11: 3-[5-(4-Cyclopropyl-[1.4]diazepane-1-carbonyl}-pyridin-2-yloxyl-

benzonitrile.

D—(\r@r\@(

20
MS (ESI): mass calcd. for CaiHaaN4O2, 362.17; m/iz found, 363.7 [M+H]".
"H NMR (CDCls): 8.23 (br s, 1H), 7.87-7.82 {m, 1H), 7.55-7.51 {m, 2H), 7.50 (br s,
1H), 7.45-7.41 (m, 1H), 7.04 (d, J = 8.5 Hz, 1H), 3.79-3.74 (m, 2H), 3.55-3.49 (m,
2H), 3.00-2.95 (m, 1H), 2.89-2.78 (m, 3H), 2.00-1.79 (m, 3H), 0.54-0.36 (m, 4H).
25
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N O M5 (ESI): nmass calcd. for C201-123C12N302, 407.12; mz
found, 408.2 [MtH. 1H NWR (CDCI 3): 8.24 (br s, 1H), 7.82 (dd, J =
8.3, 2.5 Hz, 1H), 7.47 (d, J =8.6 Hz, 1H), 7.29 (d, J = 3.0 Hz, 1H),
7.03 (dd, J =8.3, 1.3 Hz, 1H), 6.99 (d, J = 8.4 10Hz, 1H), 3.78-3.72
(m 2H), 3.51-3.45(m 2H), 2.99-2.84(m 1H), 2.82-2.76 (m 1H),
2.71-2.58 (mwcBleh71482205-1.86 (in, 1H), 1.81-1.72 (m PHyuShedE8s 94
(m 6H). Exanple 16;

[ 6- (4- Chl or o- 3- net hvl - phenoxv) - pvri di n-311] - (4-cycl obut v1-

11, 41di azepan- 1-v1) - nmet hanone. O0-N Th n 150 M5 (ES!): mass
calcd. for CZE%&SE: NBOR-(4-8RBraLY- metﬁvzoﬁamund—,ovﬂtﬂﬂts&ﬂF(Mtbﬂlg@@l_—l\INR

(CDCl 3): 8. 23,1(4 a3 I—|)1 7.8 dd J 8.0, 2.5 Hz, 1H), 7.35 (d, J

= 8.8 Hz, 1FI an-ii-meth T11-1), ' 6.96-6.89 (m 2H),

378371(m 56- , 2.93-2.79 (m 1H), 2.64-2.57
(in, I/SLm 3L m 3H), 202.09-1.90 (m 3H),
1.88- 1 54 (m 5H)kEx % 17 Cl

[ 6- (4- Chl or o- 3- et hvl -Ophenoxv) pvridin-3-v1l]-(4-isoproPVI1l, 41di azepa

1-v1l-neth i R 3
T T o e o e

[ MH . 1H NVR %%Bl(gfio MglzogDE) 825 (d)= 19 Hzg 1y 4827 @1.dH).7 -3 (dpJ
1H), 7.36 (d,=8.2HB1R8),Hn4 @H) = 271'}%1H91,69336=92rﬁzm,sm.?szQZHm%

T s Ve (S 2%”‘7313%9? i Tabp 882 Bk oy e i 33 Hlas

(m 1H), 1. 07(nQ4BI;B (m 6H). Exanple 18;
(4- Cycl opropv14l, 41di azePan- 1-v1) 16- (4-fl uor o- phenoxv) - pyridi n-3-yl I m
et hanone. N Th

10 Example 13; (4-Cyclopropyl-[1.41diazepan-1-vi)-(6-phenoxy-pyridin-3-yl)-

methanone.

-0 1
o

MS (ESI): mass calcd. for CogH2sNaO2, 337.18; m/z found, 338.2 [M+H]".
'H NMR (CDCl3): 8.23 (d, J = 2.5 Hz, 1H), 7.82-7.76 {m, 1H), 7.46-7.41 (m, 2H),
156 7.27-7.23 (m, 1H), 7.19-7.14 (m, 2H), 6.95 (d, J = 8.2 Hz, 1H), 3.78-3.73 (m, 2H),
3.56-3.48 {(m, 2H), 3.00-2.94 {m, 1H), 2.89-2.76 (m, 3H), 1.99-1.76 (m, 3H), 0.53-
0.35 (m, 4H).

Example 14; (4-Cyclobutyl-[1.4]diazepan-1-y|)-[6-(3.4-dichloro-phenoxy)-pyridin-3-

20  yll-methanone.

@qu@@

MS (ESI). mass caled. for C21H2sClaNsO2, 419.12; m/z found, 420.3 [M+H]".
'H NMR (CDCl): 8.23 (br's, 1H), 7.82 (dd, J = 8.3, 2.3 Hz, 1H), 7.47 (d, J = 8.8
Hz, 1H), 7.29 (d, J = 3.0 Hz, 1H), 7.03 (dd, J = 8.6, 2.3 Hz, 1H),6.99 (d, J = 8.6
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N O 10MS (ES!'): mass cal cd. for C201-122FN302, 355.17; mz found,
356.4 [M+rH] . 1H NWMR (CDCI3): 8.23 (d, J = 2.3 Hz, 1H), 7.81-7.75 (m
1H), 7.14-7.08 (m 4H), 6.94 (d, J = 8.6 Hz, 1H), 3.77-3.70 (m 2H),
3.54-3.39 (m 2H), 2.99-2.93 (m 1H), 2.88-2.73 (m 3H), 1.98-1.73
(m 3H), 0.53-0.31 (m 4H). 15Exanple 19;

(4- Cycl obut v WOI20W1id}423%7 epan- 1- v11- 16- (441uor 0- phenoxv) PRSI #6823/ 11 -
nmet hanone. 0- No, M5 (ESI): mass calcd. for C21H24FN302,
369.19; mz found, 370.4 [MtHr. 1H NMR (CDCI3): 8.23 (br s, 1H), 7.79
(dd, J = 8.6, 2.8 Hz, 1H), 7.13-7.08 (m 4H), 206.95 (dd, J = 8.1,
0.5 Hz, 1H) 828111)338(13(761(m2211»,35315¢83»(31 26),(286-281) (m2L|-962.5-’2839((m,

1 2. 66- , 8H). EX I
ZED 345- (4 Q/cl o 5?\]??11@2%&%2%9%@11&?}3} g§)1% ’]“pg'ﬁ? dlmn- 2[_?/I oxv?irp ©

benzonitrile. 250 WO 2007/ 143422PCT/ USZOO?/ 069723 M5 (ESI): nmass
calcd. for C2g . i -

(CDCI3):822 S .6, 2. : , (.D5b- /.
(m 3H), 7°44rnsganepe. elH) 703(dd J =8.3, 0.5 Hz, 1H), 3.82-3.71

(m 2H), 3603 2179(|||, 1H), 2.67-2.58 (m 1H),
2.54-2.39(m 2- . 5 Exanpl e 21,
(4-Cycl obutvlll -1 6|- phenoxv- pyridi n-3-v1) - nethanone.

MS (ESI): mass calcd. for CaH23ClaN3O2, 407.12; m/z found, 408.2 [M+H]".
"H NMR (CDCls): 8.24 (br s, 1H), 7.82 (dd, J = 8.3, 2.5 Hz, 1H), 7.47 (d, J = 8.6
Hz, 1H), 7.29 (d, J = 3.0 Hz, 1H), 7.03 (dd, J = 8.3, 1.3 Hz, 1H), 6.99 (d, J = 8.4
10 Hz, 1H), 3.78-3.72 (m, 2H), 3.51-3.45 (m, 2H), 2.99-2.84 (m, 1H), 2.82-2.76 (m,
1H), 2.71-2.58 (m, 3H), 1.95-1.86 (m, 1H), 1.81-1.72 (m, 1H), 1.06-0.94 (m, 6H).

Example 18; [B-(4-Chloro-3-methyl-phenoxy)-pyridin-3-vi]-{4-cyclobutyl-

[1.4]diazepan-1-yl}-methanone.

QO

MS (ESI): mass calcd. for Cz2H25CIN3O2, 399.17; m/z found, 400.3 [M+H]".
"H NMR (CDCl3): 8.23 (br s, 1H), 7.78 (dd, J = 8.0, 2.5 Hz, 1H), 7.35 (d, J = 8.8
Hz, 1H), 7.01 (d, J = 2.5 Hz, 1H), 6.96-6.89 (m, 2H), 3.78-3.71 (m, 2H), 3.56-3.46
(m, 2H), 2.93-2.79 (m, 1H), 2.64-2.57 (m, 1H), 2.52-2.39 (m, 3H), 2.37 (s, 3H),
20 2.09-1.90 (m, 3H), 1.88-1.54 (m, 5H).

15

Example 17; [6-(4-Chloro-3-methyl-phenoxy)-pyridin-3-vi]-(4-isopropyl-

[1.4]diazepan-1-vi)-methanone.

SN O
O
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O-NiTh Il O M5 (ESI): mass calcd. for C21H23N302, 351.19; mz found,
352.5 [MtrHr. 10 1H NWR (CDCI3): 8.25 (br s, 1H), 7.78 (dd, J = 8.8,
2.5 Hz, 1H), 7.45-7.39 (m 2H), 7.26-7.21 (m 1H), 7.17-7.13 (m
21-1), 6.93 (d, J =85 Hz, 1H), 3.81-3.71 (m 2H), 3.58-3.47(m 2H),
2.94-2.79 (m 1H), 2.66-2.58 (m 1H), 2.54-2.39 (m 3H), 2.12- 1.92
(m 3H), 1.8%wa20534%e 5H). 15Exanple 22; PCT/US2007/069723
(4- Cycl opropvl - pi perazi n-1-vl)-16-(4-fl uoro-phenoxv)-pyridin-3-v11l-
nmet hanone. N O M5 (ES!): nmass cared. for C13H20FN302, 341.15; nmz
found, 342.5 [I\/HrH]4. 1H NWVR (CDCI 3): 8.24 (dd, J = 2.3, 0.5 Hz, 1H),
7.81 (dd J = 8. 6MRUEBImasd thicd. 26r Co1195CINGS,, 36T .98z feLrAG %8I8l [M+H]8. 3,
0.8 Hz, (. 7 C CRe4H),
oS, 2 (m%ﬁ@é”@ﬁ ”@24@@5 /8780186, B 1z, 1l % 46 By LB

f 6- ( 3- Chl or o- Pheitxap3 f;d/r.h—oﬂ #H3 1H)16.82-690d Mo i p g 8-3141 (cﬂ:l(ﬂ"ﬁz&?@'ﬁaﬂ:i-

0- net hanone. f

mass cal cd. f%r Cﬁ’%’ %é @C}f?%l%z (m r%???zzﬁuzng? 93‘73;5 ?[ﬁﬁﬁ%%ﬁ

NVR ( CDCl 3%: 94)25(88-1?9 @, 2H, 1&&7-0@3+jm @H)83 7.77 (m 1H) 7.37-7.32
(m 1H), 7.23-7.20(m 1H), 7.19-7.16 (m 11-1), 7.07-7.04 (m 1H),
6.99-6.95 (m _1 378 53 71 (m 2H) 353347(m 2H) 2.98-2. 93
(m 1H), 2.885% Pr{d-5pglonrppy1.4ldiazey 6-{4¢flugr R ridipgd-vil-

methanone.
O
M’\W@ L
\\/ = F
0

10 MS (ESI): mass calcd. for CaoH22FN3O2, 355.17; m/z found, 356.4 [M+H]".
'H NMR (CDCls): 8.23 (d, J = 2.3 Hz, 1H), 7.81-7.75 (m, 1H), 7.14-7.08 (m, 4H),
6.94 (d, J = 8.6 Hz, 1H), 3.77-3.70 {m, 2H), 3.54-3.39 (m, 2H), 2.99-2.93 (m, 1H),
2.88-2.73 (m, 3H), 1.98-1.73 (m, 3H), 0.53-0.31 (m, 4H).

15  Example 19; (4-Cyclobutyl-[1 4]diazepan-1-y|)-[6-{4-fluoro-phenoxy)-pyridin-3-vl]-

O O,

MS (ESI): mass calcd. for C21Ha4FN3O», 369.19; m/z found, 370.4 [M+H]".
"H NMR (CDCls): 8.23 (br s, 1H), 7.79 (dd, J = 8.6, 2.8 Hz, 1H), 7.13-7.08 (m, 4H),
20 6.95(dd, J=8.1,0.5 Hz, 1H), 3.81-3.71 (m, 2H), 3.58-3.46 (m, 2H), 2.96-2.78 {m,
1H), 2.66-2.58 (m, 1H), 2.53-2.39 (m, 3H), 0.21-1.54 (m, 8H).

methanone.

Example 20; 3-[5-(4-Cyclobutyl-[1.,4]diazepane-1-carbonyl)-pyridin-2-vloxyl-

benzonitrile.

25
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Exanpl e 24;

[ 6- (3- Chl or o- phenoxy) - pyridi n-3-v11-(4-cvcl obutv14l, 41di azepan- 1-vnne
t hanone. 100 M5 (ESI): mass calcd. for C21 H21Cl N302,

385. 16; rﬂz found 386 2 [ MkHr. 1H NWMR (CDCI 3): 8.25 (br s, 1H), 7.81
(dd, J = W% 7114 y 7.36-7.32 (m 1H), 7.23-7.19(1‘%21

7.19-7. 16 (mVaRy’ "7”07 7.03 (m 1H), 6.97 (dd, J = 8FSVUGEME2 11y
3.81-3.72 (m 2H), 3.58-3.47 (m 2H), 2.97-2.80 (m 1H). 2.68-2.58
(m 1H), 152.55-2.40(m 3H), 2.11-1.93(m 3H), 1.90-1.55(m 5H).
Exanpl e 25;

16- (4- Chl or o- phenddS {ES Mags feled-Jar Captdesbisf ST M7 Pud-A7ZAdMEHI 1 - y 1)
- met hanone. WNMB& (@DCs) 2ot ESIN); 788681, 0 &l &) 2.4 laF, 163,126 ChBIBA 23H),

385.16; mz f 86.5, [ |3

(da. 3 =65, 193 1 76 e o 8BRS 2 B 3 o s 18, o
(d, J = 8.2 I-EH) 218)72&@9-113!)72267(%8%1)1,H)3252¥~2$94m B, 2Z|£1)1 S52(MBH. 79
(m 1H), 2¢65-2.58 (m 1H), 2.53-2.39 (m 3H), 2.09-1.92 (m 3H),
1.88- 1.56 (m 5H). 25 V\O 2007/ 143422PCT/ U82007/ 069723 Exarrpl e 26;
(4- Cycl obut v1EX [1. 4106 :

v1l- net hanonemethgnm IVB (ES!): mass cal cd. for 021F123F2N302F
387.18; mz found, 388.5 5 [MrH . 1H NWR (CDC13): 8.23 (s, 1H), 7.81
(dd, J = 8.8, S Hz N TH ™ 16 (m 1H), 7.05-6.96 (m 2H),
6.92-6.86 (m A 3.80-8 . Z8 ( H, 3.57-3.48 (m 2H), 2.95-2.79
(m 1H), 2.66-2.59 (m l1H), 2.54-2.40 (m 3H), 2.11-1.92 (m 3H),
1.89-1.60 (m 5H). 10E>9arrp| e 27; (4-Cyclopropvl-11

, 41di azepan- 1- v11MS €3 massicditdi for @ophe®evIsvid; difnfoudd, 352.51klt-HEnone.

0 10 'H NMR (CDCls): 8.25 (br s, 1H), 7.78 (dd, J = 8.8, 2.5 Hz, 1H), 7.45-7.39 (m, 2H),
7.26-7.21 (m, 1H), 7.17-7.13 (m, 2H), 6.93 (d, J = 8.5 Hz, 1H), 3.81-3.71 (m, 2H),
3.58-3.47 (m, 2H), 2.94-2.79 (m, 1H), 2.66-2.58 (m, 1H), 2.54-2.39 (m, 3H), 2.12-
1.92 (m, 3H), 1.89-1.55 (m, 5H).

15 Example 22; (4-Cyclopropyl-piperazin-1-v)-[6-(4-fluoro-phenoxy)-pyridin-3-vi]-

methanone.

peNeasy

MS (ESI): mass caled. for C1gHa0FN3O2, 341.15; miz found, 342.5 [M+H]".
"H NMR (CDCls): 8.24 (dd, J = 2.3, 0.5 Hz, 1H), 7.81 (dd, J = 8.6, 2.5 Hz, 1H),
20  7.15-7.08 (m, 4H), 6.96 (dd, J = 8.3, 0.8 Hz, 1H), 3.84-3.33 (m, 4H), 2.76-2.49 (m,
4H), 1.70-1.61 (m, 4H), 0.54-0.37 (m, 4H).

Example 23: [6-(3-Chlaro-phenoxy)-pyridin-3-vll-(4-cyclopropyl-[1.4]diazepan-1-
yl)l-methanone.
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ii-Nn 10 M5 (ES!): mass calcd. for C20H21F2N302, 373.16; mz
found, 374.5 [MtH . 1H NMR (CDC13): 8.23(d, J = 2.0 Hz, 1H),
7.84-7.77 (m 1H), 7.24-7.15 (m 1H), 157.06-6.95(m 2H), 6.93-6.87
(m 1H), 3.78-3.70 (m 2H), 3.54-3.45(m 2H), 2.99- 2.92 (m 1H),
2.89-2.76 (m 3H), 1.98-1.75 (m 3H), 0.53-0.33 (m 4H) . Exanple 28;
[6-(3,4-D fl srwephseoxv) - pyri di n- 3-v1] - (4-isopropvl - pcpesazionrs vl) -

nmet hanone. NN 20 M5 (ESI): mass calcd. for CL3H21F2N302,
361. 16; rﬂz found, 362.5 [I\/H—I]. 1H NVR (CDCI 3): 8.24 (dd, J = 2.5,
1.0 Hz, 783(dd J 83, 2.3 Hz, 1H), 7.24-7.16 (m 1H),

706697(m 92- ®), 3.88-3.36 (m 4H), 2.74 (h, J =
6.8 Hz, PG&E%O .05 (d, J = 6.6 H, 1H. WD
2007/ 143422PCT/ US mpl e 29

(4-Cycl obutvlll 41d| az@pan 1 vl)-16-(2-fl uoro-phenoxy)-rwidin-3-yllm

h =+
ST S i e F
= 8.6, 20Hz"”.’ﬂ CPCh$-8725@. { i 770823(a (mgTHY, 83 '733?

14, 3.81-3, 7123m202hQ1H?75% 73164(6n(1m 72¢'b702 (9611, 89605 (AN H), 3.78-

(2m665|2—|) ?81%&%%? 2%553 55337 ("o Do Lo, %H?]zésnﬁrg"_% 3y, 787 3725

(4- Cycl obut v1¢, 3#).d.5zeBa(m14H)1) - [ 6- (2, 4-di f | uor o- phenoxv) - pwi di n- 3-
v1l- net hanone. O NO M5 (ESI): mass calcd. for
C21F123F2N302, 387.18; iz found 388. 5 [I\/H—l] 1H NVR (CDC13) 8.18

(br s, 1H),
g@

MS (ESI): mass calcd. for Cp1Hz1CIN3O2, 385.16; m/z found, 386.2 [M+H]*.
"H NMR (CDCla): 8.25 (br s, 1H), 7.81 (dd, J = 8.2, 2.2 Hz, 1H), 7.36-7.32 (m, 1H),
7.23-7.19 (m, 1H), 7.19-7.16 {m, 1H), 7.07-7.03 (m, 1H), 6.97 {dd, J = 8.5, 0.8 Hz,
1H), 3.81-3.72 (m, 2H), 3.58-3.47 (m, 2H), 2.97-2.80 (m, 1H). 2.68-2.58 (m, 1H),
15  2.55-2.40 (m, 3H), 2.11-1.93 (m, 3H), 1.90-1.55 (m, 5H).

methanone.

10

Example 25; [6-(4-Chloro-phenoxy)-pyridin-3-vi]-(4-cyclobutyl-[1.4]diazepan-1-yl)-

methanone.

oVenst

20 MS (ESI): mass caled. for Cz1H21CIN:O3, 385.16; m/z found, 386.5 [M+H]".
"H NMR (CDCls): 8.23 (s, 1H), 7.80 (dd, J = 8.5, 2.7 Hz, 1H), 7.40-7.35 (m, 2H),
7.12-7.07 (m, 2H), 6.96 (d, J = 8.2 Hz, 1H), 3.79-3.72 (m, 2H), 3.57-3.47 (m, 2H),
2.95-2.79 (m, 1H), 2.65-2.58 (m, 1H), 2.53-2.39 (m, 3H), 2.09-1.92 (m, 3H), 1.88-
1.56 (m, 5H).

25
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157.03 (dd, J = 8.5, 0.8 Hz, 1H), 6.99-6.89 (m 2H), 3.80-3.72 (m
2H), 3.56-3.47 (m 2H), 2.94-2.79 (m 1H), 2.65-2.59 (m 1H),
2.53-2.40 (m 3H), 2.10-1.92 (m 3H), 1.92-1.56 (m 5H).

Exanpl e 31; (4-Cyclopropvl-11

Al di azepan-1-v11-1. 6-(2-fl uoro-phenoxv)-ovridin-3-v1ll- 20 met hanone.
h-Nn n- O WO20B43ES! ) : nass cal cd. for C20H22FN302 PCRYS0A706973 7
found, 356.5 [MtH]. 1H NMR (CDC13): 8.20(d, J = 2.0 Hz, 1H),
7.83-7.77 (m 1H), 7.26-7.1 (m 5H), 703(dJ 8.6 Hz, 1H),
3.78-3.69 (m 2H) 355345(m2H) 29 2.91 (m 1H) 252.88-2.75
(m 3H), ) e 26 I Io 2ADA ‘_:z 3, 44difl henox -pyridin-3-

2007/ 143422P(§_:|f M&%gggf{ 069723 Exarrpl e 32;
(4- Cycl opr opvI- |azepan 1-vl)- 16 (2 4-di f 1 uor o- phenoxv) - pyri di n3

-1111- net hanog%_N-/Ng SI) mass cal cd. for
C201- 121F2N30 b N 374 5 [MrH]. 1H NMR (CDCI 3): 8.18
(d, J = 2.0 He, 783777(m1,724716(m1H),7.03(d,J

= 8.6 Hz, 1H), 7006 § (m 2H), 3.77-3.70 (m2H), 3.53-3.45 (m
2H), 2.98-2.93(m MEHESIRmBEs alath o 10z B, NQaFO887L18:5n/t faunBH488.5

0.52-0.33 .

(4-Cycl obu 1[&@'%1(;%!3%@385?!38% 231% 1{9; 781 h1l or808 Ehel_r[%o)gv 7p2y4r? d? n- 3-
V11- met hanone(m 1H), msgs m, 2I-Nr85 PESIBP: mnﬁ@)s swra:m (nfi,@H), 3.57-3.48 (m,
C211- 123012N33; f (@Qﬂ

8.25 (br s, ?é% 7392(%?1-%26%%@9 (ngzig”?fz&w '7é|1§2bl §h

151. 8 Hz, 1H)188=1@9fdel;—20Hz 699(de 83 05Hz
1H), 3.82-2.60 (m

10 Example 27: {(4-Cyclopropyl-[1.41diazepan-1-y|)-[6-(3.4-difluoro-phenoxy)-pyridin-

3-vl]l-methanone.

D—(\p\@[

MS (ESI): mass calcd. for CogHz1F2aN3O2, 373.16; m/z found, 374.5 [M+H]".
"H NMR (CDCl3): 8.23 (d, J = 2.0 Hz, 1H), 7.84-7.77 (m, 1H), 7.24-7.15 (m, 1H),
15  7.06-6.95 (m, 2H), 6.93-6.87 (m, 1H), 3.78-3.70 (m, 2H), 3.54-3.45 (m, 2H), 2.99-
2.92 (m, 1H), 2.89-2.76 (m, 3H), 1.98-1.75 (m, 3H), 0.563-0.33 (m, 4H).

Example 28; [6-(3 4-Difluoro-phenoxy)-pyridin-3-yll-(4-isopropyi-piperazin-1-yl)-

methanone.

geNsave

MS (ESI): mass caled. for CreHz1FaNsOy, 361.16; miz found, 362.5 [M+H]*.
"H NMR (CDCla): 8.24 {dd, J = 2.5, 1.0 Hz, 1H), 7.83 (dd, J = 8.3, 2.3 Hz, 1H),
7.24-7.16 (m, 1H), 7.06-6.97 (m, 2H), 6.92-6.87 (m, 1H), 3.88-3.36 (m, 4H), 2.74
(h, J = 6.8 Hz, 1H), 2.66-2.42 (m, 4H), 1.05 (d, J = 6.6 Hz,1H).
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1H), 2.55-2.41 (m 3H), 2.12-1.94 (m 3H), 1.90-1.57 (m 5H). Exanple
34;

(4-Cycl opropvl4l, 41di azepan-14) 46- (2, 5-di f | uor o- phenoxv) -w i di n3-v11-
met hanone. _ Nrmn-o 200 M5 (ESI): mass calcd. for

C201- 121F2N302, 373.16; mz found, 374.5 [MtH'. 1H NWR (CDCI 3):
8.20(d, J = WORWppI34IH)  7.84-7.79(m 1H), 7.18-7.12 (R{/UIAN706972304( d,
J =8.5 Hz, 1H), 7.02-6.97(m 1H), 6.95-6.89 (m 1H), 3.78-2.71 (m
2H), 3.53-3.46 (m 2H), 2.98-2.93 (m 1H), 2.87-2.76 (m 3H),
1.97-1.76 (m 3H), 0.51- 25 0.35 (m 4H. WO

2007/143422PCT/ US2007/ 069723 Exarrpl e 35;

(4-0/ cl oor opvg, di n3-
v11- net hanone: ; ; o ORZTCIZNS02
405. 10; memaiﬂa,m64[|v»H] IH NI\/R(CDCIB): 825(br s, 1H),
7.85-7.79 (m 1H), A~23 ( 1.9, 1.9 Hz, 1H), 7.09 (d, J = 1.6
Hz, 1H), 6.99 ~NJ = 3.78-3.72 (m 21-1), 3.53-3.47 (m

2H), 2.94-2.89 (m 8Y-279# (m 3H), 1.98-1.76 (m 3H),
0.53-0.35 (m 4H). npl e 36;

Vi1omot harbne. 4?%%@%6‘” it T LD s R RO B SR
387. 18I m z f1(H,||NldR 3&88]35 g20Ek s, 1HHEx@htolde) 33:6, 20Hz 1H), 7.26-7.16 (m, 5H), "
r \Y
(& el ot oy bSR3 680 1 A SoB A B y
Mz found, 35BH)52PMRHE (ML AHNIFAZIDIG)EH).ER. 801 81 (., Bhb), 1901 557mg6HY. 73
(m 1H) 7. 43- 7 33 (m 1H), 7.03- 207.83 (m 4H), 3.84-3.65 (m 1H),

3.57- 36(§m 3.00-2.92(rq 1H), 2.90-2.70
Example 30; (4-Cyclobutyi-[1.41diazepan-1-y)-[6-(2 4 -difluoro-phenoxy)-pyridin-3-
yll-methanone.

O, O,

MS (ESI): mass calcd. for CoiHzsF2NsOs, 387.18; m/z found, 388.5 [M+H]".
"H NMR (CDCls): 8.18 (br s, 1H), 7.81 (dd, J = 8.8, 2.5 Hz, 1H), 7.22-7.16 (m, 1H),
15 7.03(dd, J = 8.5, 0.8 Hz, 1H), 6.99-6.89 (m, 2H), 3.80-3.72 (m, 2H), 3.56-3.47 (m,
2H), 2.94-2.79 (m, 1H), 2.65-2.59 (m, 1H), 2.53-2.40 (m, 3H), 2.10-1.92 (m, 3H),
1.92-1.56 (m, 5H).

Example 31: (4-Cyclopro

20 methanone.

X O
D*”QL(CE be

MS (ESI): mass calcd. for CooHz2FNaOz, 355.17; miz found, 356.5 [M+HJ*.
H NMR (CDCl): 8.20 (d, J = 2.0 Hz, 1H), 7.83-7.77 (m, 1H), 7.26-7.1 (m, 5H),
7.03(d, J = 8.6 Hz, 1H), 3.78-3.69 (m, 2H), 3.55-3.45 (m,2H), 2.98-2.91 (m, 1H),
95  2.88-2.75 (m, 3H), 1.97-1.75 (m, 3H), 0.53-0.33 (m, 4H).
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(m 3H), 2.00-1.66 (m 3H), 0.54-0.34 (m 4H). Exanple 38;

16- ( 3- Fl uor o- phenoxv) - pvri di n- 3-v11- (4-isopropvlll, 41di azepan-1-v1l)-
nmet hanone. )--NrTh 2r 0O M5 (ESI): mass calcd. for C20H24FN302,
357.19; mz found, 358.5 [MtHt 5 1H NWR (CDCl 3): 8.32-8.21 (m 1H)
7.86-7.76 (m_1H), 7.42-7.32 (m 1H), 7.03- 6.85 (m A{)% 3.85-3

(m 2H), 3.5RVH4EE 2H), 3.08-2.77 (m 2H), 2.73-2 IUE%OP\‘”“G??FD
2.02-1.86 (m 2H), 1.15-0.89 (m 6H). Exanpl e 39;

(4-Cycl obutvl1ll, 41di azepan- 1-y1) 46- ( 3-fl uor o- phenoxv) -ovri di n-3-v11-
10 net hanone. 0-Nn NN O M5 (ESI): mass calcd. for
C21F124FN302, 369.19; mlz found, 370.5 [M'-H. 1H NWR (CDCl 3):

8.29-8. 22 (mEﬂaIra |e32 5 2 ri@in8 7
3.84-3

(m 4H) ,

2.68-2.58 15(?—%1%%3—%55238(m 34, 2.12-1.54 (m 8H). Example
40; /"\

(4- Cycl obut leﬁTMldhaz pap- 1”2—(3- nmet hy1- 4- net hvl sul f anvl phenox

V) - Pyr|d|n3v11 F S5 (ESI): nmass calcd. for
C23H29N3025, 411.12; Mz found, 412.5 [M+1-1]. 1H NMR (CDQ 3):

8.31-8. 19 1 4 688
i 3H) 35 r8“4 3H23 QTE]%C?) 44 ga(l fc%r'f%gj;l FZ%H ié g?élz%tm/w? {74053%@4]
2.69-2.67 (m HMYR (EDEE). TiB(d(‘hrzél-b'Z1 )E8-E77 gyt H).X.2437.16 §0. (Hh

8H) . V\D 20077, éﬁ?@%ﬂ%sﬂﬂcﬁbg@%@?(ﬁm 2§¥%W9L§7046=n 2k #3@803 APMmeRwl - 11
, 41d i azepan- 14/ g | - 4-

nvl phenoxy) - p§PF di%R-(B. Vh 28 tdhanEhet). 198 f 75 (m 3H), 0.52-0.33 (m, 4H).

10 Example 33; {4-Cyclobutyl-[1 4]diazepan-1-y)-[6-(3,5-dichloro-
yll-methanone.
0O Cl
SN Y O
\\/N =N
O Cl

MS (ESI): mass calcd. for Cz:Hz3CloN3O2, 419.12; m/z found, 420.5 [M+H]".
'"H NMR (CDCl3): 8.25 (br s, 1H), 7.83 (dd, J = 8.3, 2.3 Hz, 1H), 7.22 (dd, J = 1.8,
15 1.8 Hz, 1H), 7.08 (d, J = 2.0 Hz, 1H), 6.99 (dd, J = 8.3, 0.5 Hz, 1H), 3.82-2.60 (m,
1H), 2.68-2.41 {m, 3H), 2.12-1.94 {m, 3H), 1.80-1.57 {m, 5H).

Example 34; (4-Cyclopropyl-[1.,4ldiazepan-1-yl}-

3-vll-methanone.
o) F
>~ Cr
k/ = F
0

MS (ESI): mass calcd. for CogHa1F2N3O», 373.16; m/z found, 374.5 [M+H]".
"H NMR (CDCls): 8.20 (d, J = 1.9 Hz, 1H), 7.84-7.79 (m, 1H), 7.18-7.12 {m, 1H),
7.04 (d, J = 8.5 Hz, 1H), 7.02-6.97 (m, 1H), 6.95-6.89 (m, 1H), 3.78-2.71 (m, 2H),
3.53-3.46 (m, 2H), 2.98-2.93 (m, 1H), 2.87-2.76 (m, 3H), 1.97-1.76 (m, 3H), 0.51-
25 0.35(m, 4H).

20
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NN -NIM O M5 (ES1): mass cal cd. for C22H27N302S, 397.18; mz found,

398.5 [MtH. 5 1H NWMR (CDC13): 8.30-8.19 (m 1H), 7.84-7.70 (m 1H),
7.24-7.18 (m 1H), 7.05- 6.88 (m 3H), 3.84-3.68 (it, 2H), 3.56-3.46
(m 2H), 3.01-2.91 (m 1H), 2.89-2.72 (m 3H), 2.47 (s, 3H), 2.35 (s,

3H), 1.99-1.71 (m 3H), 0.56-0.26 (m 4H). Exanpl e 42;
(4-1sopropyl Wazeariidi4az epan- 1-y1) - ( 6- ( 3- net hvl - 4- net hv|PSHUSApKlcH7eC3
phenoxv) - pyridin-3-v1ll-nmethanone. )-NrTh r NN O M5 (ES!'): mass

cal cd. for C22H29N3025, 399.20; mz found, 400.5 [ MtHt 1H NWR
(CDC13): 8.29-8.20 (m 1H), 7.81-7.65 (m 1H), 7.24-7.18 (m 1H),
7.02- 6.90 (m 3H), 3.83-3.63 (m 2H), 3.57-3.43 (m 2H), 3.06-2.74

(m 2H), 2.72g2 56 1
(m 1H. 1. ss=FtHe

- met hanone. NCl 0y aStep A;

(6- Brono- pyri a2 v ) - |4-\| soyl - pi perazi n-1-vl)-net hanone. To a
sol uti on of 6-broko-P #Ne- 2>gar boxyl i ¢ acid (100.00 ng, 0.50 mol)
in DCM (5.0 nL) was aqgled 1-isagropyl pi perazine (95.20 ng, 0.74 mol)
followed by 1- (3-dipethyl am nopropyl)-3-ethyl| carbodijm de N
hydr ochi orde. ( E0MS Y DESTEASD 190 mH s Hom AOB B SRR 208 Yeh 23
mol ), 1- hydr bkNEIR(ZOO):az28 r §HOBI 7.83-33978, hig), 7@398d, orol B, 1.2Ad, 1H),

i Pr2NEt (0.8 .9 . ro18,5h, at r ] r

il oten ot n b I=be BIPI) 6 901G 8k @u???%g’;"t(?ﬁo?hgyfﬁ?gz? (m,
provi ded t he Zes2Oed-§9(odath, 2&832.07 (rg, 3HHAv$8-1VE (hES1) 0.53d:35 (caldtiy.
for O13F118Br N30, 311.06; mz found, 312.2 [M:tHt 1H NMR 5(CDC13):

7.69-7.59 (m _2H), 7.56-7.52 (m 1H), 3.84-3.76 (m 2H), 2.79-2.68
(m 1H), M62E ley36: (4:-Cyclpputyld iptldiezemam-1-yi)-[6-(355-diflygro- X dinedy,  J
= 6.5 Hz, 6H)y-Mesayonk. (Human H3): K = 1400 nM Step B. To a
sol ution of (%-5

rono- pyri di n-2-y1)-(4-isopropyl -pi perazin-1-y1)-
25 '

met hanone (76 I (2.5 nL) was added 3,4

di chl or ophenol _N ZN
F
MS (ESI): mass calcd. for C21HzsF2N3Oyz, 387.18; m/z found, 388.5 [M+H]".

15

methanone.
0 F
> ) S
\\/N =N
0

MS (ESI): mass calcd. for CzoH22FN3O2, 355.17; miz found, 356.5 [M+H]".

'H NMR (CDCls): 8.30-8.12 (m, 1H), 7.86-7.73 (m, 1H), 7.43-7.33 (m, 1H), 7.03-

20 7.83(m, 4H), 3.84-3.65 (m, 1H), 3.57-3.36 (m, 3H), 3.00-2.92 (m, 1H), 2.90-2.70
(m, 3H), 2.00-1.66 (m, 3H), 0.54-0.34 (m, 4H).
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10 (40.07 ny, 0.25 nmol) and K2CO3 (101.93 ng, 0.74 mmol ). After 18 h
at 120 C, the m xture was cooled to rt, diluted with water, and
extracted wwth DCM Purification by FCC foll owed by reverse phase
HPLC (basic conditions) provided the desired product (10.0 ng, 3.5%.
M5 (ES!'): mass calcd. for C13H21C12N302, 393.10; mlz found, 394.3

[ MPHr . 1H NVRWQGODGIB2 7.82 (dd, J = 8.2, 7.4 Hz, 1H) »C18%208R¥2344
(m 2H), 7.26 (d, J = 2.7 H, 1H), 7.06-6.98 (m 2H), 3.75-3.67 (m
2H), 3.50-3.44 (m 2H), 2.70-2.61 (m 1H), 2.55-2.48 (m 2H),
2.23-2.15 (m 2H), 1.01 (d, J = 6.6 Hz, 6H). The conpounds in

Exanpl es 44- SPxangyie3§r Fiadrousienoxyireyivind3-v2- 4 -sopdopgl g ug]dizaepdrot-gl)-

described in 43. Where trifluoroacetic acid salts were
obt ai ned, purﬁé&gﬁ@%on was done using preparative HPLC (acidic

conditions). %{ 44
(4- Cycl opropv io/:kd \./) 46- ( 3, 4-di chl or o- phenoxv) - pvri di n2-
Bt ep

y1l1l- met hanone.
(6- Brono- pyridi n-2-v1¥- (4- cycI opropyl -[ 1, 41di azepan- 1-vl) -

met hanone. M5 ( ESMS (B8NS masSb#iel. idr @, 1Glrhdbs Brande; m3z2f3urQ§535%2[Mf+H nd,

‘3’.234?’52”?3 Fﬁﬁbﬂwﬁ%ﬁgehwﬁ 30 5T, £ 8% OB A

1H), 2.92-2. 84.8% (m, 44) 3.84-3%8-(, BHI) Breo-B4) (m, @HP4.EB-337 (rm) 2HH-R.73ASBay 1

(Human HB): PCT/ US2007/ 069723
Step B. M5 ( 3“6%%2;%%? 39%]1( éﬁgzmoz 405.10; m z found,
406. 4 [ M+H] . 1HNI\/R(CDCI3) 785778(|n 1), 7,49-7.40 (m 21,

7.29-7.24 (m )
3.43-3.355 7H ), 2
1H), 2.441%, 33 £ 193185(m lH)
0.51-0.28 (m anpl e 4

(4- COycl obutylé‘iﬂfldl

v11- nmet hanone. 0
(6-Brono- pyridin- 2 vl)o(4 cycl obutyl , 41di azepan- 1-y1) - net hanone.

MS (ES! for C15tp2 f
AT g BUEER 0, 555, o g B
3.85-3. 74 (m HIHR (eoeawmzznm JH), 7.86-0.77 IngEHY, T2 7+32, rr215|9 TN144
4 2.1 B.
VB (S : o e lp il 8 o 8080, 3 oo, 8) 298 21y, 25558
[ MHH] . 1H15N|\/R‘f’f‘( ¢BE|235)5-2 3886,3?*)7%1%&1541'91)%)7 50-7.39 (m 2H)
28-7.23 (in, 1H), 7.04-6.97 (in, 2H), 3.73-3.66 (m 2H), 3.48-3.42

164 51, 50 (m 2H)

7.

(m 1M, 339 (t 3= 65k, . 2902058 (m 1ty 257251 (m
1H), 2. 91-2. SEaMioie 404 b1 Sldiage )-16231uethyig =
1.86-1.48 (mDh'éthv) Dvrldln 3—vl] methanone

O, OO,

20 MS (ESI): mass calcd. for CasHzoNs02S, 411.12; miz found, 412.5 [M+H]".
"H NMR (CDCls): 8.31-8.19 (m, 1H), 7.83-7.74 (m, 1H), 7.24-7.17 (m, 1H), 7.03-
6.88 (m, 3H), 3.84-3.66 (m, 2H), 3.62-3.45 (m, 2H), 2.99-2.77 (m, 1H), 2.69-2.67
(m, 1H), 2.56-2.38 (m, 6H), 3.52 (s, 3H), 2.13-1.50 (m, 8H).
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20 Exanpl e 46;
[ 6- (3, 4-Di chl oro-phenoxv) -Ovridin-2-v11-(4-isopropyl4l, 41di azepan- 1-
v1) - met hanone. Step A
(6-Brono-pyridin-2-yl)-(4-isoprooyl-11, 41di azepan-1-yl1l-net hanone. 25
M5 (ESI): mass calcd. for Cl14H20Br N30, 325.08; mlz found, 328.3
[MeH . 1H NVRYQEBES2 7. 68-7.58 (m 2H), 7.54-7.50 (HCTIRP07069723
3.82-3.72 (m 2H), 3.63-3.53 WD 2007/ 143422PCT/ U52007/ 069723 (m

2H), 3.01-2.87 (m 1H), 2.84-2.76 (m 1H), 2.77-2.61 (m 3H),
2.02-1.78 (m 2H) 108095(m6 .Assayl HumanHB) 752n|\/l
Step B. M5 (ESK3mRIgg] b 4ldngen 2 i ATany

408. 4 [ M-H t @ miyﬁmﬁ:l?éﬂ]vmé’thﬁﬁm 79 (m 1H) 7.51-7. 40 (m 2H)

7.25 (d, J 696(m 2H), 3.73-3.67(m 2H),
365357(m 3 7- Ml) 3.41-3.35 (m 1H), 2.99-2.67
(m 2H) 2.62- (m 2H), 1.98- 1.41 (m 2H),

1.00-0.92 (m 6H) rrpl e 4
[ 6- (4 Chl or o- 3- et hvl - phenoxv) Dvri di n-2- v11- (4-cycl opropvl 10J1, 41d| a
zepan- 1- v1) - met haMheéESl )y mab s ol ech detGagH2aldiC S 3074 18; mie i, 398.5 [M+H]*. VB

(1 ES:\I?\/R ?HNZODC*H 91R t@fch??elﬁ@‘ﬂ rh\BFH?) 7.885. TéQm A4 7‘3‘2“7”‘9!3 (m;%eﬁ' ogvi-H] t

2H), 7.08- 6. @éﬁ %3HL)H§ 84 6@2013 683(5%3%%(23')&0 22% r(lniH)l?-qﬁg 7
2.92-2.82 (m (n9).-3ph])2.42(sD;2236 (. 85-517) (m2 B6826((m, 4R
2.28-2.04 (m lk?i)lsh-DlTSSl%% r(naﬂm (mSIQAOG 6. éxgi)rrple48
16- (4- Chl or o- 3- net hyl - phenoxv) Ovri di n- 2 v1144 cycl obutyl J1, 41di azepa

? é ;/11 met ha}ElmmaJlé ?2 f(Mmgrm@zgg &_!Ijl&%@ﬁ?gﬁg I6- (Sn?eﬂ@f ,ﬂngﬁ@lstslfoanyl-[lvsm
ESI | 17; z found, 400.5 [MtH] t.
1H NWVR (Me ?(SD) figSsiah N%R . 63-7. 37(m 2H), 7.26-7.10 (in,
2H) , 70864m (m?H) 3.19-2.50 (m 3H),
2.50-1.20 (m /7R, Wﬁ/ 25 Exanpl e 49;

16- (4-Chl oro- 3-ne pheénoxv)= py$| d| n-2-v11-(4-isopropvl-

11, 41di azepan- 1-v1l)- n%t hanone trifluoroacetic acid salt. 53 WO

2007/ 143422PCT| OSREO{ESPORd2s3caled. for CazHaoN30,S, 399.20; miz found, 400.5 [M+H]*.
'H NMR (CDCl3): 8.29-8.20 (m, 1H), 7.81-7.65 (m, 1H), 7.24-7.18 (m, 1H), 7.02-
6.90 (m, 3H), 3.83-3.63 (m, 2H), 3.57-3.43 (m, 2H), 3.06-2.74 (m, 2H), 2.72-2.56
15 (m, 3H), 2.47 (s, 3H), 3.52 (s, 3H), 1.98-1.87 (m, 1H), 1.84-1.71 (m, 1H), 1.12-0.90
(m, 6H).

Example 43; [6-(3.4-Dichloro-phenoxy)-pyridin-2-yl]-(4-isopropyl-piperazin-1-yl)-

methanone.

gevrles

Step A; (6-Bromo-pyridin-2-vl)-(4-isopropyl-piperazin-1-y)-methanone. To

20

a solution of 6-bromo-pyridine-2-carboxylic acid (100.00 mg, 0.50 mmol) in DCM
(5.0 mL) was added 1-isopropylpiperazine (95.20 mg, 0.74 mmol) followed by 1-
(3-dimethylaminopropyl}-3-ethylcarbodiimide hydrochloride (EDC; 189.78 mg, 0.99

50



M5 (ESI): mass calcd. for C211-126CI N302, 387.17; m(z found, 388.5
[MtH . 1H NVR (MeOD): 8.08-7.93 (m 1H), 7.50-7.38 (m 2H), 7.29-7.09
(m 2H), 7.07- 6.96 (m 1H), 4.18-3.86 (m 1H), 3.86-3.40 (m 4H),
3.41-2.82 (m 4H), 2. 44 2 35 5(m 3H), 2.33-1.97 (m 111), 1.93-1.76
(m 1H),139108% . Exanpl e 50;

15- ( 3, 4- Di ch™6H 38 F?oxv) Pyri di n-2-y11- (4-i sopropyl - P¢TVEINYA¥ERan- 1-
yl)-met hanone trifluoroacetic acid salt. n Cl e O 10Step A
(5-Brono-pyridin-2-yl1)-(4-isopropyl-[1,41ldi azepan-1-yl)-net hanone.

M5 (ES!'): mass cal cd. for Cl4H20Br N30, 326.08; m z found, 328.4
[M+H] 1H NVR™ebcl -Bydroxybeagotriggole §HOBY 133.78 g, P99 mrpgl), and BPaNEL §086n

1H), 7.56-7.53L(4105 ﬂrﬂﬁ')ol A8l te/h £B¢, Mhe %lﬂure@a@@ﬂtﬁe@ﬁntﬂ%te?é’ﬂd extracted
3.00-2.85 (m

G 1 01 Bt bovg ﬁun&%ﬂom o) BECHH Dl eRine e ed Akt (L b b R :
557:1%94m?|v1 (ESI): maS$ emcchorltzSamE@N),o K11:E9::R m&)fednd Emz 2QA0HR 3G RINSD 2,
7.87-7. 71 {m ‘CHYS) 78%5%9 7%5}%’%%8@% ?8?7? ?riﬁl«)kﬁ §%6%r%5 (m
1H), 4.23-3. SOﬂ)rrEBfZIH)J 331452%972 831it, D451 Hz, 38),2.0500nd = BE)Hz, BHA4- 1. 34

(m 6H. 20
(4-Cycl obutyl- %%PJ?HI é%Ha)n 1%90 '1% (3, 4-di chl or o- phenoxy) - pyridi n-2
-yl -met hanone t MOTQ)éé@ltﬂilQﬂ 1) Brogﬁmyrldlnéywﬁlmmm pigerazin-1-yl)-

Step A methanone (76 7 mg, 0.25 mmol) in DMF Ei’z 5 mla_) vga%%dded Sﬁ dlchl?rﬁgr%%wr%
di az -1- -

( 5- Br ono- P ridin-2-yl)-(4-cycl obutyl-fl
0 e eahy | (a0 e Plos el Snshien i K8 e o AtPbIA et Ty s
M e, 1K ggheMt&@Qﬁs%%leM&mﬁM&Q7ﬁﬂ VB0 BEw. 8, 66- 8. 61
M55 55 ( mPbitatioh Byt tpuchentby Toseseiiions bRk it dinf fons) pesvates
(m 3H), 2.12ha deSredmrodith (10,0385 18.5% ) MESTEES|)HR)ass Kaled. Idrmbmm@mag)[zB HIVB
ES! " r
LENVR (NeoDy oo, slabutt s S IARHPZ e dtik dncull £ g RS 5229 em kM
15 7.52-7.44 (m, 2H), 7.26 (d, J = 2.7 Hz, 1H), 706-698(m 2H 375367 m, 2H),
3.50-3.44 (m, 2H), 2.70-2.61 (m, 1H), 2.55-2.48 (m, 2H), 2.23-2.15 (m, 2H), 1.01
(d, J = 6.6 Hz, 6H).

The compounds in Examples 44-52 were prepared using methods
20 analogous to those described in Example 43. Where frifluoroacetic acid salis were
obtained, purification was done using preparative HPLC (acidic conditions).

2-vll-methanone.

N cl
D—NQ"“/@\O/C[G
0

25 Step A, (6-Bromo-pyridin-2-yl)-(4-cyclopropyl-[1.41diazepan-1-vl)-
methanone. MS (ESI): mass caled. for C1sH1sBrN30, 323.06; m/z found, 326.3
[M+H]*. "H NMR (CDCls): 7.67-7.63 (m, 1H), 7.62-7.58 (m, 1H), 7.54-7.51 (m,
1H), 3.80-3.73 (m, 2H), 3.62-3.53 (m, 2H), 3.00-2.95 (m, 1H}, 2.92-2.81 (m, 3H),

1.99-1.81 (m, 3H), 0.54-0.35 (m, 4H). Assay 1 (Human Hs): K; =431 nM.
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2H), 7.77-7.28 (m 1H), 7.21-7.04 (m 1H), 4.37-4.02(m 1H),

3.97-3.02 (m 2.52-2.06 (m 6H), 2.01-1.71 (m 2H). Exampl e 52;
(4-Cycl opropyl -f1, 41di azepan-1-y1) 45- (3, 4-di chl or o- phenoxv) - Pyri di n10
2-yl |l -methanone trifluoroacetic acid salt. -NThCl Cl 0 Step A

(5-Brono- pyridin-24)-(4-cycl opropyl-0, 41di azepan- 1-v1) - net hanone. N5
(ESI'): mass cewor/i45exr Cl4H18er N30, 323. 06; nif z foundpcaRszoer/opdvisH] t
1H NVR (CDClI 3): 8.66-8.62 (m 1H), 7.95-7.89 (m 1H), 7.58-7.51 (m
151H), 3.82-3.73 (m 2H), 3.63-3.52 (m 2H), 3.01-2.94 (m 111),
2.90-2.78 (m 3H), 2.01-1.78 (m 3H), 0.54-0.34 (m 4H). Assay 1
(Human 113): K = Eiép BIMS (ESI): mSisagldd. foVBoHESTNI0s 31068400z fhuow, 406.4

C201- 121C12N3 401 ),
8.43-8.32 (m %%Rﬁ% W%%gﬁﬁl@?éﬁ') sz%ﬁg%% . 29
(m 1H, 7. 141FI) @1)4(&137 (BH)’ZH)ZB?UBSGMta(aﬁ) 5849335 (@8212), 9312085 (ki) H),
202. 48-2.09 ( 34 }
3-(3,4-Dichl O%S%Qng'lq%??%é%?ds e)y%4p| pe a?ﬁ? 1%3&%5 ot ﬂl-l& 164
pyri di ne- 23 cat-p®fn+3H) @510 I([!Fof’f'dhcetl c acid salt. JN-h 0 25Step A
5- Brono- pyri di ne- 2-carboxylic acid methyl ester. A mixture of 5-
brono- 2- pyri d| ne ) 26 2 9 0 124 rml) and conc.  H2SO4
(12.5 mL) in XA hygobit I5EE - v 2 Jin-2-
heated to 60 lg-raé[daﬁbdeut ed vvlth addl t| onal MeOH (250 m_) After 18 h
at 60C, the mxture_was cooled to ri, diluted with DCM and washed
with a soluti nsipti [fg>pf OH in 200 nmL water, sat. K2CGB,
and water. TheYorgdanji .| ed and concentrated to give the
title conpound (21.4 gt 5 76 as a white solid. This nmaterial was
used in the next step wthout further purification. Step B;

5- Br ono- 11®bxo- pvr St {(8-Bromapwigin-2-vixf4-eyclabuivi/i1.4eiszapan-trylianeihanone.

m xture of 5-jgoE®n: Wéds%ﬁ@ 3r @%HRBH%b 93761@3 dnfaf?atmwsm g/m@*lOHl 9,
46.8 mmol ) and ure

a }/ eroxid %
et om o i1 o RMBCRCH) T Rt 1541 BUr b s £5 S RHE S Sorsd
nL, 93.7 mol(n, 2,t301-288 (m 119, Z6o-b U4 emyas), payriess (ni)8e).OAssalytHC  and

extracted W t ic layer was washed wth satd aqg.
NaHCQO3, dri ec‘pl @ﬁa%bﬂg 2{3qg@ed The residue was purified by FCC
(ethyl actiate (EBZAD./ M8XBBEIMMass@agt Vier CHERCLNE@,, ¢ oSrp2yunme f(uad,/4R0g4
89% as a col S\ SN S §
15 s zl%’?"g;; HHIR QB b se Mol by, 78R a8 Bh Sy, 798723 (m
1H), 7.04-6.97 (m, 2H), 3.73-3.86 (m, 2H), 3.48-3.42 (m, 1H), 3.39 (t, J = 6.5 Hz,
1H), 2.91-2.58 (m, 1H), 2.57-2.51 (m, 1H), 2.91-2.58 (m, 1H), 2.23-2.20 (m, 1H),
2.14-1.87 (m, 4H), 1.86-1.48 (m, 5H).

20
Example 46; [6-(3,4-Dichloro-phenoxy)-pyridin-2-yl]-(4-isopropyl-[1.4]diazepan-1-

yi)-methanone.

YCLQ

Step A; (6-Bromo-pyridin-2-vl}-(4-isopropyl-[1,4ldiazepan-1-yl}-methanone,
25 MS (ESI): mass calcd. for C1aHzoBrN3O, 325.08; m/z found, 328.3 [M+H]". H
NMR (CDCls): 7.68-7.58 (m, 2H), 7.54-7.50 (m, 1H), 3.82-3.72 (m, 2H), 3.63-3.53
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15 found, 232.2 [M+H . 1H NWR (d6-acetone): 8.49-8.48 (m 1H),
7.63-7.62 (m 2H), 3.89 (s, 3H. Step G

5- Br ono- 6- cyano- pyri di ne-2-carboxylic acid nethyl ester. A m xture of
5- br ono- 1- oxo- pyri di ne- 2- carboxylic acid nethyl ester (9.43 g, 40.6
mol ), TMSCN (54 nmlL), and di met hyl carbamyl chloride (38 nL) was

heat ed at 50VWAD0T/HEHE2 16 h. The m xture was al |l owed t @CTGBA0H07EX and
was poured over ice water containing NaOH (40 g, 1 nol). The m xture
was extracted with DCM (2x), and the conbi ned organic | ayers were
dried and concentrated to give the crude product as a red solid.
Recryst al | i zatm,@h)f3.0WR21861(mMEDH2 84e. T8Q0, ( B), 280 hék anad)), D021 178 (m,
concentrated gt O r the, Li onpound (7.51 g,
779% . 1H 25N (dgjﬁace 65 g&%gq (ﬁ%gﬁm‘)s%t ﬁ?bﬂm 8.27 (d, J =
8.4 Hz, 1H), 3.96 §@_3M}3 (ESI) masssgadggl for CaoH23C1oN3O3, 407.12; m/zfound 4084
5- Br ono- 6- cyamnmvwﬂunn—éoéay l?%ﬁ?s? m?‘CI 75@7)@0%'2{1] ?(Qg =27,

potassiumtrinethyl sil anoat e rrL) was

added 5- b$onﬂﬂ)6789&rﬁﬁ(ﬁy?ﬁa|3n7éi%%g?t?ww PE3REI@ ARk Ay -3t @1 1HY 98
ng, 4.15 ol 34188 (W, xH) p@ovEsT @e@r@d saizéﬁ(nmmrzzﬁs@azghezn)ws
cooled to rtn??trmigﬁnég Hg (4 30 N in dioxane; . After
30 mn, the &1 (pe? BO7dRm: Pt ed. The residue was di ssol ved in
hot EtOAc and filtered. The filtrate was concentrated to give the WO
2007/ 143422PCM %1
used in the n&d
3- Br ono- 61¢ 4- [ sidhaasy N gibarione yaptatinati-sp
carbonitrile. ure of 5- brom)C,G cyano pyri d| ne- 2- carboxylic acid
(875 ny, 5 3. B&% OB rrg, 6.53 mol ), and EDC (1.11 g,
5.80 mml) in DIVF\(,B’Z i Fivwred for 5 mn and then treated with
1-i sopropyl - pi pera2|n (943 ng 7.35 mmol). After 5 h, the mxture
was dil uted Wthw CL %@ NaOH and water, dried, and
concentrated. Pur 'r@ﬁs%?a]‘f for CedToet NGy 388618: g3l Eounda 386 Al H'oam
t hat cryst al | iHzeURUPODSI ST BY (mFLHY hep-7/39r(inf RERTI2BT Ty (n,everses- 10

phase HPLC g h i ound 9 ESH):

Cal od. for COMPRB I 535908 a5 0 athet. 43f Doa AR 3 7R8% 50
(d6- acet otfe) : (8 O4B1)(2144-2.35 (18, 3H)H2.28-RH, (mi7 18R 1(95;1.35 ¢m,8LH), H29-0BBIm,
3.70-3.68(m4|_§H), 3.51-3.49 (m 2H), 2.73 (septet, J = 6.6 Hz, 1H),
2.58-2.56 (m , 2.50-2.48 (m 2H), 1.01 (d, J = 6.6 Hz, 6H).
15Step F. A mixture of 3-bronp-6-(4-isopropyl-piperazi ne-1-carbonyl) -
pyri di ne- 2- Caé%é%!él& (&4 Eord- m)ethvﬁorfén%%{rr%?@@ﬁ@&%v&cﬁn@tﬁ my), and
anhydr ous CSZCLB_ 50 ng |n ni)  was heated by m crowave
irradiation a ¢ seetha i peatigagidgals purified by HPLC to
give the titl .5 % asthe TFA salt. Ms (ESI):

mass cal cd. f 01- 20 1/ 0 8 10 mz 20 found 419. 2 [ MtHr.
1H NNR(NEOD) 767(d J = 8.4 Hz, 1H),
763dm-90|—|z 751(dJ 30Hz 723721(de

3 705,45 (m. 4H§““’83<’é§§7més@% ol Batggrndy iﬂ%ﬁﬁa%‘%df gogiiy

25Exarrp| e 54: 'H NMR (MeOD): 8.09-7.90 (m, 1H), 7.63-7.37 (m, 2H), 7.26-7.10 (m, 2H), 7.08-

3-(3, 4-Di chl %%%mqmw%z-ﬁ‘zﬁ%' ARPS.2 ‘é'soRhPSHsz'd@Jeréo&ﬁ”ﬁ@Wém?N

pyri di ne-2-carboxvli ¢ acid am de | uor'oacetic acid
WO 2007/ 143420P81H-U52007/ 069723

25
Example 49; [6-(4-Chloro-3-methyi-phenoxy)-pyridin-2-yi-(4-isopropyl-

[1.4]diazepan-1-yl)-methanone trifluoroacetic acid salt.
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The title conpound was obtai ned from Exanpl e 53 using nethods simlar
to those described in Exanple 62 (9.8 ng, 16%. Ms (ES!): mass cal cd.
for C20H22C 2N403, 436.11; nfz found, 437.3 [MtH . 1H NVR (Me0D)

7.97 (d, J = 9.0 Hz, 1H), 7.70 (d, J = 9.0 Hz, 1H), 7.58 (d, J = 8.4
Hz, 1H), 7.31 (d, J = 3.0 Hz, 51H), 7.06-7.04 (dd, J = 8.7, 3.0 Hz,
1H), 4.6 (br vey20tddp3423. 90 (s, 2H), 3.69-3.55 (m 3H), r&TAS2087/04629 br
s, 1H), 3.42-3.20 (br m 3H), 1.41 (d, J = 7.2 Hz, 6H). Exanple 55;
6- (4- Cycl opropvl-11, 41di azepane-1-car bonvl) - 3- (4- net hyl sul f anyl phenox
y)-Wridine-2-carbonitrile. (-NiThO O 10Step A

5- Br onp- 1- 0X0- yr ne- 2«garboxylece acid. To a 0 Cmixture of 5-
br ono- pi col i ni (1B. /‘:E mol ) and urea hydrogen peroxide
conplex (18.2 g, )0| acetonitrile (275 nL) was added

trifluoroacetic anhyd@i de (26 nm., 0.187 nol). After 4.5 h, the

m xture was ”eat‘iﬁbgg\lj“n%gsc&'@@% zﬂ%(ﬁlﬂ:;@z,ngﬂfdﬁ/%géﬁﬁ éf%é‘] Hjand

t hen extracte 300 ani c er S

wer e concent rd‘i @H‘Rt(MQQQ)eS P$ré- S d &y S8UCI8 (MaRHG 200508 p?é’Hdéﬁ in
boi | i ng wat eraéé@rﬁ ma ) 4383 d6i (hi @H?@ 8613180 frih, |4mr§ﬂ1 §@bl(r¢l M@)Sz 44-2 35

triturated_w eaving a [ ow soli d.
The aqueou? #5'?13%&% gp%m ué)r 4084 7\)%%1@?)%31%18918 ﬁ?rc?"eoncentrat ed to
dryness to give >100% of the acid as a tan solid. M5 (ESI): nmass
calcd. for Cg
(d6- DVB0) : 1 7=F0ts i , .
Step B; l)-methanone trlﬂuoroacetic acid salt.

(5- Brono- 1- oxQ- pyLhdi n-2-y1)- M cygl opropyl- 11, 41di azepan-1-v1)-
met hanone. A m of 53br o - 0X0- pyri di ne- 2- car boxylic acid
(1.12 g, 5.15"mbl)N Z(1.9~8.69 mmol ), and EDC (1.56 g, 8.14

nmml) in DMF (32 ra) @5 was stirred for 5 min and then treated with
1-cycl opropyl111, 4] di azepane dih drochlorlde (1 38 g, 6.48 nnDI) and

A -,

1 8- d| aza Cyc' O[ te 0y s RLRO-pyriclins2- m.!q oprog [z 'A ... - e oG 22
h, the nixt uris\es!) Ghasstcambawor 014D§5Mrma}d 32@e$reﬂlfzmdnh doaM NPt alipd

T 1 amas oIRGB Lo AN S S L e Y e

title conpoundi8{-1.753mg2HHB%P-3.98n(, E8),)3 00rR8S (ns.alH)d2.88-ar77 (id HAH 27302,

233rgg0 ?f4f cycﬂ%p 'py%’7 5'}4?"%; E)asﬁé T?@gr E&nyqs)o aﬁHHeAﬁsay1

car boni t r1% e. (HementHs}: Ilé—c%wlmd (769% was prepared u3| ng net hods
anal ogous to 5 thg el\?‘lgr(E§§%éé%rcaﬁﬁ%p?%HggizNéﬁ?gQ%ﬁf‘2 '\ﬁ?&ﬁd)ﬁa@ss

calcd. for Ci151-1 0, 34
nHP2-7PH5A0L 3. 68

(d6- acet one) : HE "M Me@Dh8|4z53§‘H§m ) gB877 81 (i
(m 2H), 3.5%, p2sfme (MH)%%?@% . 1Y) 4.33B.60 fm 87k 2389-3(271(rr3|zb1)
1.96-1.87 (m AH %1]2(- 046044(m1H) 0. 43-

(m 1H), 0.37¢ éo% 2)H?46 M6 a)(m 1H). 10Step D. Thetltle
conmpound 2% 1% vvas prepared using nmethods anal ogous to those
descri bed for

mass cal cd. CZZ2 124 5, 4006. 10, M ' {iani
(d6- acetone)Mﬂﬂﬁﬁ@ﬁMﬂMﬁl .6 Hz, 1H) 751(d J=29.0

Hz, 1H), 743 726(d J=9.0 H, 2H),
3. 70- 3. 68 (m 1- 3.40- 153.37 (m 3H), 2.92-2.88
(m 2H), 2.85- ,2 70(m 3H), 2.54 (s,

Step A; (5-Bromo-pyridin-2-yl)-{4-cyclobutyl-[1,4]diazepan-1-yl}-methanone.
25 MS (ESI): mass calcd. for CisHzBrN:O, 337.08; m/z found, 340.4 [M+H]". 'H
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3H), 1.96-1.83 (m 4H), 1.75-1.71 (m 1H), 0.46-0.44 (m 1H),
0.43-0.40 (m 1H), 0.37-0.35 (m 1H), 0.33-0.30 (m 2H). The
conpounds in Exanpl es 56-61 were prepared using nethods 20 anal ogous
to those described for Exanple 55, with exceptions where noted.
Exanpl e 56;

6- (4- Cycl oPr 824114#3i azepane- 1- car bony11- 3- (pyri di nPSTAPHIXFPT i di n
e-2-carbonitrile hydrochloride salt. Il NCN O M5 (ESI): mass

cal cd. for C201-121N502, 363 18 m z found, 364.7 [ MtH]. 251H NVR
(d6-acetone): 8.62 (d, J = H@i 8.56-8.55 (dd, J = 4.8, 1.5
Hz, 1H), 7. 90NM%®W 8@6&68(@.113),39 89U 1HR 758757760, (1), 189-3.76
7.63(d, J = 9(nQ 3%%55%5@472% 2(sibd(m 4H§295752 6@‘0;9 1*#3 25#)2,44%70
(m 2H), 3.62-3. 93- 52

1 "06-1 B3 ( m 303,120 ey sy Sigiomen et R 34T M, 11 . WD

2007/ 143422PCT1USZ4p/8 063728 1) Ornask &ulcdiL ot T HLdI N, Dh & 161 e emBasthdaso.4

g ssol ved in greeeo, (80 M LOEOR) SYoE 90Nt 13) SO pdle (e

3. (4- Chl or o- 32mp7hv47manomy)7 :BI-—(@M(Wcﬂ-qm opeD2[(h, MY BAZerEmEn, BH),
5car bonyl ) - py. i) e. Nfll O M5 (ESI): nmass

cal cd. for %ﬁg?@%@ogﬁ%% t ”ﬁFF)found 411.1 [MFH . 1H NMWR
(Coci3): 7.86 (d, 3 = 8.8 He, 10, 741(d I =86k, 1H, 7.27 (4

J=9.9 H, 1H)
1 H), 3.78-3.7%

2.88-2. 831Qm_zﬂa;ﬂet@_grwmﬂuorm@%4 86 (m 3H), 0.52-0.36 (m
4H) . Exanpl e &'I‘ cl
6- (4-Cycl opro f 1d|az par bonv1l) - 3- (3, 4-di chl or ophenoxv) -0

vri di ne- 2- car boni ¥

Step A: (5-Bromo-pyridin-2-y|}-(4-cyclopropyl-[1.4]diazepan-1-vi)-
methanone. MS (ESI): mass calcd. for C14H1sBrNzO, 323.06; m/z found, 324.4
[M+H]*. "H NMR (CDCl3): 8.66-8.62 (m, 1H), 7.95-7.89 (m, 1H), 7.58-7.51 (m,
15 1H), 3.82-3.73 (m, 2H), 3.63-3.52 (m, 2H), 3.01-2.94 {m, 1H), 2.90-2.78 (m, 3H),
2.01-1.78 {(m, 3H), 0.54-0.34 (m, 4H). Assay 1 (Human Hs): Ki=115nM.
Step B. MS (ESI): mass calcd. for CapH21Cl2N302, 405.10; m/z found, 406.4
[M+H]*. "H NMR (MeOD): 8.43-8.32 (m, 1H), 7.87-7.72 (m, 1H), 7.64-7.42 {m,
2H), 7.40-7.29 (m, 1H), 7.14-7.01 (m, 1H), 4.08-3.43 (m, 8H), 3.08-2.93 (m, 1H),
20 2.48-2.09 (m, 2H), 1.12-0.94 (m, 4H).

Example 53; 3-(3,4-Dichloro-phenoxy)-8-{4-isopropyl-piperazine-1-carbonyl}-

ridine-2-carbonitrile trifluoroacetic acid salt.

gelravs

25 Step A; 5-Bromo-pyridine-2-carboxylic acid methyl ester. A mixture of 5-
bromo-2-pyridine carboxylic acid (26.2 g, 0.124 mol) and conc. Hz304 {(12.5 mL} in
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M5 (ESI): mass calcd. for C21H20C121\ 1402, 431.31; m z found, 432.9

. IH NWR (CDCI 3): 7.92-7.89 (m 1H), 7.54 (dd, J = 8.7, 0.6 Hz,

, 7.34 (dd, J =8.8, 1.1 Hz, 1H), 7.27-7.25 (m 1H), 7.00 (ddd, J
8.8, 2.8, 0.9 Hz, 1H), 3.79-3.75 (m 2H), 3.70-3.64 (m 2H),
.99-2.94 (m 2H), 2.89-2.83 (m 2H), 1.98- 201.85 (m 3H), 0.52-0.37
(m 4H) . Exanys w075593422 PCT/US2007/069723

6- (4- Cycl opropvl-11, 41di azepane- 1- car bonyl) - 3-(4-fl uoro- phenoxv) -
pyridi ne-2-carbonitrile. NNTh NCN O WO

2007/ 143422PCMJ S2007/ 069723 M5 (ESI): mass calcd. for
C214FN402, 380ecdB; (250 aLf wamnleatétBtb 50 {:Mhbl]cﬁlutéwmﬁth/&kﬂnﬁab@l BROH28%nd).

= 8.9 Hz, o 4
3.79-3. 70 (mA%f%%bét%g g8 "?’%ﬁrems bobfeyj05) ‘B'Etefj 'thw %’Wﬁsgg%l
(m 2H), 1.97with 88olgtign @HEisting.B@7 @.K52H (m3004M) watEx sa KeC®H and water.

6- (4- Cycl opr ﬁ%&%ﬁ% V) -
pV\A(dI % 2- (F:)ar on|r§ ?ﬂa% ﬂfé%%ﬁc@ﬁgésﬁéafa ﬁ%hgk'wa@ﬁﬁgﬁm%%
380.42; m% f6itlpkes %wmte&sqlmms mederial W%e@muhs)nextﬁt%wwuttwrthers 8
Hz,lH) 742pmgat,og_147 8.2 Hz, 1H), 7.33 (dd, J = 8.9, 0.8 Hz,
1H), 705695(m 1 692683(m 2H), 3.78-3.73 (m ZI-%,
3.69-3.63 (m 2H) p HrOgY--oxo-prding tg,_-.lt ylis th t ]

(m 3H, O. 51mmﬁ;r@5f d Bﬂor‘r@hﬂymdﬁ:éﬁ%?ﬁﬂxﬂlc@bld methyl ester (10 1 g 46.8 mmol)

6,42 1 07 SDULLL 810 52 SRANC L SRR00MT 07 LGk ANSnetls
cal cd. f ot0 C2dPAdaed BrEluoR8Cetibé2inhydridle f{tRidichlL, SBT nbndl\Midfler 2 h, the mixture
(1% Ngﬁ) ( D HYas ;{o&. de%( flto o]%mgﬂc% ?‘%ﬁ&gﬂ_%wxh ey, @Z?g@mc%g%r whs2/- 721
3.68-3.62 (mwaaHpd with getdoa@ NaHROs2tHed, 2nd@ngergratadm The ipsiduk, o uri8ed
(m 3H), 0. 495034 M abdthte (EtOAC)hexanes) to give the title compound (9.70 g, 89%)

as a colorless viscous oil. MS (ESI): mass calcd. for C7HsBrNO3, 230.95; m/z

15 found, 232.2 [M+H]*. "H NMR (d®-acetone): 8.49-8.48 (m, 1H), 7.63-7.62 {m, 2H),
3.89 (s, 3H).
Step C; 5-Bromo-6-cyano-pyridine-2-carboxylic acid methyl ester. A

<5
I

mixture of 5-bromo-1-oxo-pyridine-2-carboxylic acid methyl ester (9.43 g, 40.6
mmol), TMSCN (54 mL), and dimethylcarbamyl chloride (38 mL) was heated at 50

20 °Cfor 16 h. The mixture was allowed to cool to rt and was poured over ice water
containing NaOH (40 g, 1 mol). The mixture was extracted with DCM (2x), and the
combined organic layers were dried and concentrated to give the crude product as
a red solid. Recrystallization from hot MeOH and FCC (EtOAc/hexanes) of the
concentrated mother liquor together gave the title compound (7.51 g, 77%). 'H

25 NMR (d®-acetone): 8.83 (d, J = 8.4 Hz, 1H), 8.27 (d, J = 8.4 Hz, 1H), 3.96 (s, 3H).

Step D; 5-Bromo-6-cyano-pyridine-2-carboxylic acid. To a solution of

potassium trimethylsilanoate (0.80 g, 6.22 mmol) in THF (26 mL) was added 5-

bromo-6-cyano-pyridine-2-carboxylic acid methyl ester (998 mg, 4.15 mmol). The

mixture was heated at 50 °C for 3 h, then was cooled to rt and treated with HCI (4
30 Nin dioxane; 1.60 mL). After 30 min, the mixture was concentrated. The residue

was dissolved in hot EtOAc and filtered. The filtrate was concentrated fo give the
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Exanpl e 62; 6-(4-Cycl opropvl-11

, 41di azepane- 1- car bonv11- 344- net hvl sul f anyl phenoxv) - pyri di ne- 2- car box
ylic acid am de. WO 2007/ 143422PCT11JS2007/ 069723 N-NI Mo - Cf | CONH2
0 A m xture of

6- (4-cycl opropyl41, 4] di azepane- 1- car bonyl ) - 3- ( 4-

met hyl sul f anWC8HawH32) - pyri di ne-2-carbonitrile (171. @CHYJ20072833s.
NH3 (5 nm), and 30% aq. H202 (1.0 m.) in MeOH (4.0 nL) was stirred
for 1.5 h. The mixture 5 was diluted with DCM and washed wi th satd.
aq. Na2S203. The organic |ayer was dried and concentrated. The

resi due was piitiei dompauns, (968 wex 3 €0qiawbickiPacusesl ih dwenkxbstep@thaub fuginee
the title co Wegich46. 4 ng, 26% . I\/IS(ESI) mass cal cd. for

C221- 126N403 426 17; mz found, 427.8 [M-H . 1H NWR (d6-acetone):
7.74-7.72 (dd J §t@@3&0m0%ﬂwwﬂﬁﬂmwm 49 (dd,

J 8 5 1.5 EponkfadHha, m&tu?@of@brorﬁo% @eﬁo mdn%?ﬂ-gargo%ﬁc béld 8375'm§ S

HZ, 6, 82
0 5375 5% 23 R, BOB(EE mevs 3o g 1§m>g.5f0@%nqn BN 81y
0.46-0.44(m rial:))wa@strﬂr%d%r‘mﬁlmandlﬂﬁen tkaled- vﬂth&GISémpﬁ-ﬁberanBZ%i}néo (m

ooyl ) -5 (vt Paale 5o ch R R s ey BERD DB 1 N Moo

titl e conpounahd(véatéd drets apd epeetidaterns i I?lglflnmoh@dmeaemdimﬂ: Qavehmwse

361 18, i 2 208 Rafh B prifilatisbon FBRTRS.  Rer aPlrcdrR g OB |
2.4 Hz, 1H), mhessHBLGgapelthe ille compound475 wg, 3704) MS?(@D» maggcglad for) =
523 H§3 623 gBH%b é1'§'1)117%ﬁ_\1|)4693§6 8¢ rr(/mou?nb*):asﬂ'% [ﬁnlrl-ﬁ*b“H?NMé'(é% »athoﬁ%yﬁzL%gd Jm
(m 5H), 1.96°848% () wﬁ)td b R 48 BR0-465 (m. A o] aagmzwm
0.38-0.34 (m% Sk, J Q-633HH. 1%2 z(ﬂazbb'l)(m 215 2¥9022.48 (m, 2H), 1.01 (d, J = 6.6 Hz,

O

2007/ 143422PC]/ US2007/ 0697 Exanpl e
1. 6- Ami nonet 5- (3, 4-dichl oro- phenoxv) pvridin-2-v11-(4-isoproovl pi
per azi n- 1#5/1) - net BapdneA midiirk od3-bates-6-¢4-Boprdpg-alperazine-1-carbonyl)-

pyridine-2-carbonitrile (54.4 mg), 3,4-dichlorophenol (76.8 mg), and anhydrous
Cs2COs3 (350 mg) in DMSO (0.6 mL) was heated by microwave irradiation at 150
°C for 30 min. The mixture was purified by HPLC to give the title compound (18.5
mg, 31%} as the TFA salt. MS (ESI): mass calcd. for CaoHzpClaN4O2, 418.10; m/z

20 found, 419.2 [M+H]*. 'H NMR (MeODY): 8.00 (d, J = 9.0 Hz, 1H), 7.67 (d, J = 8.4
Hz, 1H), 7.63 (d, J = 9.0 Hz, 1H), 7.51 (d, J = 3.0 Hz, 1H), 7.23-7.21 (dd, J = 8.7,
2.4 Hz, 1H), 4.87-4.80 (br s, 1H), 4.59-4.48 (br s, 1H), 3.70-3.46 (m, 4H), 3.35-
3.18 (br s, 3H), 1.41 (d, J = 7.2 Hz, 6H).

25 : i i |-piperazine-1-carbonyl)-

ridine-2-carboxylic acid amide trifluoroacetic acid salt.
/LN/\ | 0 cl
conH,  ©
@]
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-7LN-Th N ON H2 A mi xture of

3- (3, 4-di chl oro- phenoxy) - 6- (4-i sopropyl - pi perazi ne- 1- car bonyl ) -
pyridine-2-carbonitrile (20.0 ng, 0.038 nmol) and CoCl126H20 (29.7 ng,
0.125 mml) in THF/ water (2:1; 0.6 nL) was stirred for 5 min and then
treated with NaBH4 (34.3 ng, 0.907 mml ). After 6 h, the m xture was
diluted wi thWSGW7HEEZhed with 1 N NaOH dried over NaZCUBS20¢peb723
concentrated. Reverse-phase HPLC gave the desired product as the TFA
salt (4.7 ng, 19% . MS (ESI): mass 10 cal cd. for C20H24Cl12N402,
422.13; nmlz found, 423.3 [MtH]t 1H NVR (MeOD): 7.78 (d, J = 8.4 Hz,
1H), 7. 64 (d J = The Gtld-Hzgmpiddynd was 4Btajned frdm-E>@nple-53 usiid) methidds imilardo =

g (73 4H§ 60(m %Scéééo( Hgga %lém?gé g%%ﬁ/@‘éfsng]@%r) rﬂas% afc§ o?H)l "
(d, J = 6.6 I—@;o &szNc@ﬁ#ﬁ@%m&mds‘l 7B Bt @bNM% (MEOW@rTEBTio(ﬂebar ed

usi ng et h0d59 é'Pﬁ' ﬂgpvt’?ot(@ M@wzdeﬁwld@qé JPsuhe pregedigy exampl es,
except where her wi_s

(4- ¢ycl opew’ht yi H)p ioﬁfc,q‘ﬁ (Qielpaﬁ I 39%2 E'éL mﬁ‘e(ﬁb%ﬂ'b\ﬁr%@nﬂ@a y-$9=3.55 (m
met hanone. 3}4)\@5&3462@95 1H 342\@20ﬁ§|rﬂ 3H)ra1s$1 gﬁuewzn,@rerWZHZZI\BOZ
365.21; nlz fgund|3.5 t 0 . . 25 1H)
7.85-7.78 (m=HjE=-28 SioR) = ;

(m 2H) 6.96 ﬁinﬁe-ﬂ#zzrbm rile. 3. 94372(m 2H) 365350(m
2H) , 3.50-3.10( H, 2,1%1.20 (m 10H. 25 WO

2007/ 143422PC+-14S20p7/ 6572 npl e 66;

(4- Cycl oPent v141,\4]1dNazepgr - (3, 4-di chl or o- phenoxv) - Quri di n3-
y1l1l- net hanone. 0-Nn |4. ESI'): mass calcd. for C22H23C 2N302, 433. 13;
m z found 4345@\/&% 5 1H NI\/R(CDCIB) 827824 (a% 7.84
(dd, J = #5, 2.2 1 rid| X Pmpre 9T e 2. 7
Hz, 1H), 7. Oﬁoréﬂo pﬂ:oﬁm@at?dHBSéféh 6 Z‘aﬁdﬂﬁéa(Hiﬂjro bﬂpergx@élcorﬁp@x 72

(m 2H, 3. 01(1& 29 0(1511 mo'l_Dlr’l acetomtn% (9?5 m waskgddeg tnﬂuoroacettc(anhydlnde (26
mL, 0.187 mol). After 4.5 h, the mixture was treated with ag. Na;S;03 at 0 °C,
stirred for 10 min, and then extracted with DCM (300 mL X 5). The combined

15 organic layers were concentrated to give the crude product, which was suspended

in boiling water (500 mL) and filtered. The filtered solid was triturated with boiling
MeOH (500 mL) twice, leaving a yellow solid. The aqueous and methanolic
extracts were combined and concentrated to dryness to give >100% of the acid as
a tan solid. MS (ESI): mass calcd. for CsH4BriNOs, 216.94; m/z found, 218.1
20 [M+H]*. "H NMR (d®-DMSO}): 17.70 (s, 1H), 9.19 (d, J = 1.5 Hz, 1H), 8.18-8.12 (m,
2H).
Step B; (5-Bromo-1-oxo-pyridin-2-yl)-(4-cyclopropyl-[1.41diazepan-1-yl)-

methanone. A mixture of 5-bromo-1-oxo-pyridine-2-carboxylic acid (1.12 g, 5.15
mmotl), HOBt (1.17 g, 8.69 mmol), and EDC (1.56 g, 8.14 mmol) in DMF (32 mL)
25  was stirred for 5 min and then treated with 1-cyclopropyl-[1,4]diazepane
dihydrochloride (1.38 g, 6.48 mmol) and 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU;
2.3 mL, 15.4 mmol). After 22 h, the mixture was diluted with DCM and washed
with 1 N NaOH and water. The organic layer was dried and concentrated. The

58



Exanpl e 67;

(4-Cycl opentvl1-11, 41di azepan- 1-v1146- (4-f| uor o- phenoxv) - pvri di n-3-v1l
- 10 net hanone. M5 (ESI): mass calcd. for C22H26FN302, 383. 20;
mz found, 384.5 [MtH. 1H NMR (CDCI 3): 8.30-8.20 (m 1H), 8.87-7.76
(m 1H), 7.15-7.09(m 4H), 6.97 (d, J = 8.5 Hz, 1H), 3.87-3.71 (m
2H), 3.62-3. OB | 3.10-2.67 (m 5H), 2.15- 151. PETUR0OTN6E3
Exanpl e 68;

[ 5- (4- Chl or o- phenoxy) - pvridi n-2-v1]-(4-cycl obutv14l, 41di azepan-1-yl)-
met hanone trifluoroacetic acid salt. 20To a m xture of

( 5- br ono- pyr i tisidue was purifiediby dsiCoigyaiveghg Bitesompoung) () 13 grébhan BseEEN75
my, 0.52 mol anawcmf&m mfm@gs@@@lwzéouaalﬁoomﬁm@* (133 ny, 1.03
nmol ) and Cs2CO3 he m xt ure vvas heat ed at 200 C
for 90 nmin and coci&:

extracted w tb\arﬁzwmeTrrﬁeﬂﬂ@edrhp‘ouhaw/ompﬁ@wwms“ﬁgtmsthacﬂwa ous to

reS|duevva rified 5 d verse hae HP
give the t7tl O%%?l&?&[ﬁt?%’ f%rl@garq%e g:géj%al\gﬁkgy( Y fass cdlcd. for Cis "h rN4O

2007/ 143422 PCI4di%EBOOM/206@%2 3406 [N EFI) 'H N’mm(d&ad:e:dae)fmz @21 HBMOHN302,

5018 o o MR P M sl SRR S et

(m 2H), 3.752.87-880((m, 3H}),963.&B08 262 1(34-1.26{m, B1)0048-084 ((nf HILB)43-

S 22 T ol S P becuo i (39 1961 T

(4- Cycl obif v111, 4%1&%“@%}00&@ (74 %) was Peepgesnisiog yneiiads @nalogos

met hanone trltblth&@%gﬁrbbsf@@xammlsts ste ‘FNch ur#@mn(@fp!dc megeshal cd.
NEoD)

for C211124FN302, n z found

b7 o 25 ( m Mg oplct 07 Bt oG- SuA00 16 M oute ﬁ&ww P MR 7. 13
(1m974H) 734( 35acktdh3): (7ra7 789 (ddSJ 93-73 3@HL, mH), 881, (d2 49:02H2 TH),mM.43d) J =
m

foo s ook vk B TR = Bz, 21y 37053585020 3613 3HMADA4T 1)

- net hanot@e t3.87 ni@H)aze2-2@84mi 2H) a186:2.81 (m, 2H), 2.77-2.70 (m, 3H), 2.54 (s,
3H), 1.96-1.83 (m, 4H), 1.75-1.71 (m, 1H), 0.46-0.44 (m, 1H), 0.43-0.40 (m, 1H),
0.37-0.35 (m, 1H), 0.33-0.30 (m, 2H).

The compounds in Examples 56-61 were prepared using methods.
20 analogous to those described for Example 55, with exceptions where noted.

Example 56; 6-(4-Cvclopropyl-[1,4]ldiazepane-1-carbonyl}-3-

pyridine-2-carbonitrile hydrochloride salt.

geveas

MS (ESI): mass caled. for CaHz1Ns03, 363.18; m/z found, 364.7 [M+H]".

25 'H NMR (d®-acetone): 8.62 (d, J = 2.5 Hz, 1H), 8.56-8.55 (dd, J = 4.8, 1.5 Hz, 1H),
7.90-7.88 (dd, J = 8.8, 3.5 Hz, 1H), 7.78-7.75 (m, 1H), 7.63 (d, J = 9.0 Hz, 1H),
7.56-7.54 (dd, J = 8.5, 5.0 Hz, 1H), 3.70 (m, 2H}), 3.62-3.58 (m, 2H), 2.93-2.88 (m,
2H), 2.85-2.81 (m, 2H), 1.96-1.83 {m, 3H), 0.47-0.41 {m, 2H), 0.38-0.35 (m, 1H),

59



0Cl 0 M5 (ESI): mass calcd. for C21H24CI N302, 385.16; mz found,
386.5 [ MtHr. 1H NWR (MeOD): 8.42-8.33 (m 1H), 7.82-7.78 (m 1H),
7.60-7.52 (m 1H), 7.49- 207.41 (m 1H), 7.32-7.25 (m 1H), 7.21-7.17
(m 1H), 7.11-7.06 (m 1H), 7.38-4.05 (m 1H), 3.96-3.02 (m 8H),
2.47-2.13 (m 6H), 1.96-1.73 (m 2H). Exanple 71,

(4- Cycl obut v RO2AIHRZazepan- 1- v1) 45- ( 3- f | uor o- phenox v )PCHYRI0HT0A7- v11-
met hanone trifluoroacetic acid salt. 0 250 WO

2007/ 143422PCT/ US2007/ 069723 M5 (ESI): mass calcd. for
C21H24FN302, 369.18; nmfz found, 370.5 [MtHt 1H NVR (MeOD): 8.44-8.34
(m 1H), 7.82033081((m;HLHhe TRedRs? wad dissolyedlitexceds B! (172518 if MeOLH) ,

(m by 2. 4678 FeiReegp e oo i s 2ol 72
(4-Cycl obutvl- 11 41di azepan- 1-v11-15- (2-fl uor o- phenoxv) - pvrl di n-2-v11
- et hanone. Exé?nd\@Sf%Sh)ChldFB%Smaﬂl end gnd-9: 6812

found, 370.5 [NHrH
(m 1H), ﬁslﬂ@ﬂ)@hﬁlﬂﬁ#ﬁﬁ@g@ﬂ% 75 (m 2H) 3.72-3.67 (m 1H),

3.67-3.61 (m 1H) 2.4 H), 2.67-2.61 (m 1H), 2.58-2.44 (m
3H), 2.11-1.9 H)Il/93 4(m 3H), 1.74-1.54 (m 2H).
15Exanpl e 73; N” “CN Cl

[ 6- (2- Chl oro- phenoxv){:Pvri di n-3-v11-(4-cycl obutv141, 41di azepan-1-vl)-

met hanone. | 3 z

found. 386.5 M&EA mag@?a?cq‘;iclr 22H23@N4&2&W%§nw99&md Aﬁq 11[@! I-ﬁd

(4- Cycl opent v RN 7I36\,@)J E@-S(HZ fiIHl o 4H- @he A &8z, i G2 hid3d 29.9

met hanone.  {z 1H), 7.00 (d, J = 2.4 Hz, TH), 6.90 (dd, J = 8.5, 2.6 Hz, 1H), 3.78-3.74 (m, 2H),
10 3.70-3.64 (m, 2H), 2.98-2.94 (m, 2H), 2.88-2.83 (m, 2H), 2.39 (s, 3H), 1.98-1.86

(m, 3H), 0.52-0.36 {m, 4H).

Example 58; 6-(4-Cyclopro
henoxy)-pyridine-2-carbonitrile.

el O cl
\\/Nj((wj:c;@m
O

MS (ESI): mass calcd. for C21H20CI2N4O2, 431.31; mfz found, 432.9
[M+HI*. "H NMR (CDCls): 7.92-7.89 (m, 1H), 7.54 (dd, J = 8.7, 0.6 Hz, 1H), 7.34
(dd, J = 8.8, 1.1 Hz, 1H), 7.27-7.25 (m, 1H), 7.00 (ddd, J = 8.8, 2.8, 0.9 Hz, 1H),
3.79-3.75 (m, 2H), 3.70-3.64 (m, 2H), 2.99-2.94 (m, 2H), 2.89-2.83 (m, 2H), 1.98-
20 1.85(m, 3H), 0.52-0.37 (m, 4H).

I-[1.4]diazepane-1-carbonyl)-3-(3,4-dichloro-

15

Example 59: 8-{4-Cyclopropyl-[1,4]diazepane-1-carbony)-3-(4-fluoro-phenoxy)-

pyridine-2-carbonitrile.

e
D_NC’)NWJKQIC;@\F
o)
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--N O M5 (ESI): mass calcd. for C21H24FN302, 369.19; mz found, 370.5
[ MtH . WO 2007/ 143422PCT/ US2007/ 069723 Exanpl e 75;

16- ( 2- Chl or o- phenoxv) - Pyri di n-3-y11- (4-i sopropyl - pi perazi n-14) -

nmet hanone. /LN O 5M5 (ESI): mass cal cd. for Cl9H22CI N302, 359. 14;

m z found, 360.5 [ M+H]. Exanpl e 76;

[ 6- (2- Chl or o¥shaepiiR34¥2 pyri di n- 3-y1] - (4- cycl opent yl - pi per@BI0pH 0897931 ) -
nmet hanone. CINN-Th O 10Ms (ESI): mass cal cd. for C21H24CI N302,
385.16; mz found, 386.5 [ MtH|t Exanple 77,

[ 6(4- Chl or o- phenoxyl - pyri di n-3-y1] - (4-cycl opentyl - pi perazi n-1-y1) -

met hanone. G KN IMENERH): OndssiBIc BBt 31 HplblsO 5 3B d2; rivafouGa 13621450MN302,

(4 0yol opentyit s ERg. A8 U S SOIP, B T2a 0 00 B4 T B
anone. 0 @oMB)(ES-$70fms2H)c 3683.63 (o, 282 2HI4AZ-0B R, 2H6287-3:81fihz
found, 370.5 pM+ilo7-1685 (m, 3H), 0.50-0.34 (m, 4H).
5
Example 60; 8-(4-Cyclopropyl-[1.4]diazepane-1-carbonyl}-3-(3-fluoro-phenoxy)-

pyridine-2-carbonitrile.
0 F
> 3 OO
p N~ ™CN
0

MS (ESI): mass calcd. for Gz1Hz1FN4O2, 380.42; m/z found, 381.5 [M+H]".
10 "H NMR (CDCls): 7.88 (d, J = 8.8 Hz, 1H), 7.42 (dd, J = 14.7, 8.2 Hz, 1H), 7.33
(dd, J = 8.9, 0.8 Hz, 1H), 7.05-6.95 (m, 1H), 6.92-6.83 (m, 2H), 3.78-3.73 (m, 2H),
3.69-3.63 (m, 2H), 2.98-2.93 (m, 2H), 2.88-2.82 (m, 2H), 1.97-1.85 (m, 3H), 0.51-
0.35 (m, 4H).

15  Example 61; 6-{4-Cyclopropyl-[1.4]diazepane-1-carbonyl}-3-(2-fluoro-phenoxy)-

pyridine-2-carbonitrile.

F
e
D-NC)N“/[QIC@
o)

MS (ESI): mass calcd. for Ca1H21FN4O2, 380.42; m/z found, 381.5 [M+H]".
'H NMR (CDCls): 7.84 (d, J = 8.8 Hz, 1H), 7.32-7.27 (m, 1H), 7.27-7.21 (m, 3H),
20 7.17(dd, J=8.8, 1.1 Hz, 1H), 3.76-3.70 (m, 2H), 3.68-3.62 (m, 2H), 2.96-2.92 (m,
2H), 2.86-2.81 (m, 2H), 1.95-1.84 (m, 3H), 0.49-0.34 (m, 4H).

Example 62; 6-{4-Cyclopropyl-[1.4idiazepans-1-carbonyl}-3-(4-methylsulfanyi-

phenoxy)-pyridine-2-carboxylic acid amide.
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Exanpl e 79;

(4-Di cl obut vl - pi perazi n-1-v1)46- (4-fl uoro-phenoxv)-rwi din-3- Aret hano
ne. NN O 5M (ESI): mass calcd. for C20H22FN302, 355.17; mz
found, 356.5 [ M+H . Exanpl e 80;

[ 6- (4- Fl uor o- phenoxv) - pyridi n-3-v11- (4-nethvl -[ 1, 41di azepan-1-vl) -
met hanone.  W@eoN/183430MS (ESI): mass cal cd. for Cl8H2PEN®E2¢7/@PSB 15;
mz found, 330.5 [M+H]t. Exanpl e 81;

6- (4- Cycl opropvl -[ 1, 41di azepane- 1- car bonyl ) - 3- phenoxv- pyri di ne- 2-
carbonitrile. 0 15M5 (ESI): mass calcd. for C21H22N402, 362.17; nlz
found, 363.5 ) 7.85(d, J = 8.9 Hz, 1H),
750744(m%@34|7 9 , 7.26 (t, J = 4.5 Hz, 1H),
714710(m2|—|)\\6‘ ol ,372365(m300294(m
2H) , 289284(m2H)0199185(m3H) 0.52-0.37 (m 4H).

20Exanpl e 82; A mixture of 6-(4-cyclopropyl- [1 4]d|aze%ane 1-carbonyl)-3-(4~
6- (4- Cycl obutvl 11, 41dj azepane- 1l-carb fl uoro- phenoxyv) -

)
pyri di ne- 2- caWBfGM?“c'Fan]eo"em%pr@W a&%rﬁ@ﬂﬂ@ﬁ/‘ 59 oy oz NHs (S ML), \g
(ESI): mass caldcabs EQrH.O3 4B tNMe0R$0H8)) waisétnfemam S530The ikt .

7 10-7. 15 {m 3&%5'[“?6? Wi o ebhag wiiedd og gy’ Hijodatoigyer wep
(m 2H), 2. 99dr%d&?1d(cnnce.’hhﬁat,edZTBéFesRiué vab muriftd)by révebge-ghadé HRLC2H) ,
210 0 il S 00 (o i 5, 2 o o2
i N3- v11- met hatatagefor CazHasNsOsS, 426.17; miz found, 427.8 [M+H]*. 'H NMR ds -acetong):
7.74-7.72 (dd, J = 8.5, 2.5 Hz, 1H), 7.55 (br s, 1H), 7.51-7.49 (dd, J = 8.5, 1.5 Hz,
10 1H), 7.33 (d, J = 8.5 Hz, 2H), 7.03 (d, J = 8.5 Hz, 2H), 6.82 (br s, 1H), 3.71-3.68
(m, 2H), 3.65-3.61 (m, 2H), 2.93-2.88 (m, 2H), 2.85-2.80 (m, 2H), 2.49 (s, 3H),
1.96-1.80 (m, 3H), 0.46-0.44 (m, 1H), 0.42-0.40 (m, 1H), 0.37-0.36 (m, 1H), 0.32-
0.30 {m, 1H).

15  Example 83; 6-(4-Cyclopropyl-[1.4]diazepane-1-carbonyl)-3-(pyridin-3-yloxy)-

ridine-2-carboxylic acid amide.

>~N”'\

cor\n-l2

The title compound (67%) was prepared using methods analogous to those

described for Example 62. MS (ESI): mass calcd. for CapH23Ns03, 381.18; m/z

20 found, 382.7 [M+H]*. 'H NMR (d®-acetone): 8.37 (d,J=2.4Hz, 1H), 8.35-8.34
(dd, J = 4.0, 1.6 Hz, 1H), 7.81-7.78 (dd, J = 8.8, 2.8 Hz, 1H), 7.69-7.67 (m, 1H),
7.61 {brs, 1H), 7.41-7.35 (m, 2H), 6.83 (br s, 1H), 3.72-3.69 (m, 2H), 3.65-3.60
{m, 2H), 2.94-2.80 (m, 5H), 1.96-1.82 (m, 3H), 0.48-0.44 (m, 1H), 0.42-0.40 (m,
1H), 0.38-0.34 (m, 1H), 0.33-0.29 (m, 1H).

25
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O-Ni Th tS 10M5 (E51): mass calcd. for C211-124FN30S, 385.16; mz
found, 386.5 [MtH|t 1H NVR (CDCl3): 8.48-8.42 (m 1H), 7.64-7.56 (m
2H), 7.54 (dd, J =8.2, 2.2 Hz, 1H), 7.21-7.12 (m 2H), 6.88 (d, J =
8.2 Hz, 1H), 3.81-3.69(m 2H), 3.56-3.43 (m 2H), 2.96-2.77 (m 1H),
2.65-2.56 (m 1H), 2.54-2.47 (m 1H), 2.46-2.39 (m 2H), 2.11-1.90(m
3H), 1.88-1.3PUHFY . 15 The conpounds in ExaXplES20HASYE wer e
prepared using nmet hods anal ogous to those described in the preceding
exanpl es. Exanpl e 84,

(4-Cycl obutv1ll, 41di azepan- 1-y1)-15-(4-fl uoro-phenvl suI farM pyrl di n2
- 1/ 11- et hanoktarmme 64 [enarirastetitv-§< 8.4-dighiaro-phenexyepyridipePavl]-(4-isoprogsl-
(ESI): mass c
1H NWVR (MeOD): m 4H) , 714706(m
2H), 3.85- 3.7 (m 2H) 3.@9-3.61‘3)(m 1H), 3.60 (t, J 6.5 Hz, 1H),
2.98-2.83(m THN 2 . 2.59-2.45 (m 3H), 2.12-1.95 (m
3H) 194176([*1,/ ! 51 25(m 2H). WO

2007/ 143422PCT/ US2007/ 0697 Exarrpl e 85;

16- (4- Chl or o- phenvl sul fanvl) ?pyri di n- 3-v11- (4- cycl obutvi1l1, 41di azepan
1-y1 ) - met hanone. A roixiNg of 3gB,4odidyBorofEBENoxyrasdisopropyl-pitfepazine-1-carbonyl)-

C21F124CI N30 o] f
L1 43’\5”m%yrﬁ 3 rb&#t%l_e[( @ﬂg’_g%gﬁm@gdﬂg %1%&}@2@2@4%)&1‘ 5
8.2 Hz, 1H), ™BMg JrBTH'ff(vﬁier ; 0.8mEpwas stpredrigr PN and tuw. treategl Wity 1H) |
2.66- 2.57 (nma 34@@02}04?&%[) 1Afler 6%, the- it W48 didtddwifh- 0w 1. 90
(m 3H), 1.90- am;n I—%Hd "Ewé
(4- oycl obutleTsfe Y 425 aRH  dnpeoveNadvElvand fopssitrtegy Reypise #hoss -
net hanone. HPLC gave the desired product as the TFA salt (4.7 mg, 12%). MS (ESI): mass
10 calcd. for CaoH24CloN4O2, 422.13; m/z found, 423.3 [M+H]*. "H NMR (MeOD):

7.78 (d, J = 8.4 Hz, 1H), 7.64 (d, J = 9.0 Hz, 1H), 7.47 (d, J = 9.0 Hz, 1H), 7.42 (d,

J=3.0Hz, 1H), 7.16-7.14 (dd, J = 8.7, 2.4 Hz, 1H), 4.47 (s, 2H), 3.74-3.60 (m,

4H), 3.52-3.38 (br s, 2H), 3.36-3.10 (br s, 3H), 1.41 (d, J = 6.6 Hz, BH).

15 The compounds in Examples 65-83 were prepared using methods
analogous fo those described in the preceding examples, except where otherwise
noted.

Example 65; {4-Cyclopentyl-[1.4]diazepan-1-yi)-(6-phenoxy-pyridin-3-yl)-

o¥sse

MS (ESI): mass calcd. for CasHz7N3O2, 365.21; m/z found 366.5 [M+H]". 'H
NMR (CDCls): 8.33-7.25 (m, 1H), 7.85-7.78 (m, 1H), 7.48-7.42 (m, 2H), 7.30-7.24
(m, 1H), 7.20-7.13 (m, 2H) 6.96 (d, J = 8.5 Hz, 1H), 3.94-3.72 (m, 2H), 3.65-3.50
(m, 2H), 3.50-3.10 (m, 5H), 2.15-1.20 {m, 10H).

methanone.

20

25
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0O M5 (ES!'): mass calcd. for C21H25N30S, 367.17; mz found, 368.5
[MrH . 1H NWR (CDCI 3): 8.50-8.44 (m 1H), 7.65-7.57 (m 2H),
7.55-7.50 (m 11-1), 7.49- 157.42 (m 3H), 6.88 (d, J = 8.1 Hz, 1H),
3.80-3.69 (m 2H), 3.54-3.43 (m 2H), 2.96- 2.78 (m 1H), 2.65-2.56
(m 1H), 2.53-2.46 (m 1H), 2.46-2.39 (m 2H), 2.11-1.91 gm BH;,
1.90-1. 54 (mwcmq’wu 422 Exanpl e 87; PCT/US2007/069723
(4-Di cl oPent vl - pi perazi n-1-vl)-16-(3-net hvl -4-net hvl sul f anyl 20
phenoxv) - Ovridi n-3-v11-nmet hanone. CILNTh N O M5 (ESI): mass
calcd. for 023H29N3028 411 20 mz found, 412.3 [ MrH . 1H NMR
(CDCl 3) : 8. 26Exaeple §6. 449 valopentd-[1.g]diazepan- T2yl 6-(Bdqdichjore-phempxy ppwlidig,
1H), 7.21 (d 34I]—me$na%oﬁ.z 1H) 7.03-6. 92 (m 3H), 3.99-3.33 (m 4H)
2.62-2.39 (m 7H), 2007/ 143422P)§I/U82007/ 069723 2.35(s, 3H),

1.91-1.79(m 1.63-1.48 (m 2H), 1.47-1.33
(m 2H). rrp

(4-1 sopropvl - pi perazi n- -vl) 46- ( 3- n€t hvl - 4- met hvl sul f anel - phenoxv) -
5pvridin-3-v11l-nmethanoné. LN O M5 (ESI): mass calcd. for
C211- 127N302S, 38MSLIESHMmass calerd for 3841.3CI NSk 433111-; WO(JNED@B'Bﬁ [M8HP 6

(%3 5o o R ol Myt 1 Y A el 1
(m 7H), 102 g (1), B33 (d. 4 =847 (ta, 11, E0G(dsJ 2.7 BR)TH)EXA#BI08 (1391H) 3.84-

16- (4- Fl uor o- phenexyv2HOdioh 3 8- @1, el 2(&b-2.80 | 2 p5-pe7am Moy v1) -
met hanone. )N ThQN 0 )?glvs (E( SBE r;rass cal %Oﬁ?ﬁor C19H22FN302,

343.17; mz found, 344.3 [ MH]. 1H NMR (CDCl 3) : 825822(m 1H) ,
7.83-7.79 (mEiHrﬁnle 7. 12Cyclddenty 1 Atizepantilyl)-[6.(3 Qubrdphehdxy)-Byrdh-§-gal, J

= 8.4, O?ngmtggg;eg.%-s.sz(m 4H), 2.79-2.67(m 1H), 2.66-2.39

(m 4H) ~ 6.5 Hz, 6H). 20Exanple 90:
“Et hyl - Fl , 4di -1 Y “ph - Ovridi n-3-01-
(4 y , @gﬁﬂﬁaﬁ\ | qﬁ uor o- phenoxv) - Ovri din
N N .
0

MS (ESI): mass caled. for CaoHasFN3O2, 383.20; m/z found, 384.5 [M+H]".
'H NMR (CDCls): 8.30-8.20 {m, 1H), 8.87-7.76 (m, 1H), 7.15-7.09 (m, 4H), 6.97 (d,
J =8.5 Hz, 1H), 3.87-3.71 (m, 2H}), 3.62-3.47 (m, 2H), 3.10-2.67 (m, 5H), 2.15-
15 1.24 (m, 10H).

Example 68: [5-(4-Chloro-phenoxy)-pyridin-2-yl]-{4-cyclobutyl-[1.4ldiazepan-1-yl)-

methanone frifluoroacetic acid salt.

0 T,

20 To a mixture of (5-bromo-pyridin-2-yl)-(4-isopropyl-piperazin-1-yl)-
methanone (175 mg, 0.52 mmol) in DMA {2.5 mL) was added 4-chlorophenol (133
mg, 1.03 mmol) and Cs2CO3 (336 mg, 1.03 mmol). The mixture was heated at
200 °C for 90 min and cooled to rt. Water was added and mixture was extracted
with DCM. The organic layer was concentrated and the residue was purified by

25 FCC, followed by reverse phase HPLC, to give the title compound (108 mg, 42%).
64



met hanone. NrN rts-r- 0 M5 (ESI): mass calcd. for Cl19H22FN302,
343.17; mz found, 344.5 [MtH . 1H NWMR (CDCI 3): 8.26 (br s, 1H),
7.88-7.77 (m 1H), 7.19-7.06 (m 4H), 6.97 (d, J 71 WO

2007/ 143422PCT/ US2007/ 069723 = 8.2 Hz, 1H), 3.86-3.72 (m 2H),
3.63-3.46 (m 2H), 2.87-2.77 (m 1H), 2.74-2.51 (m 5H), 2.03-1.95
(m 1H), 1.930208214%43 1H), 1.16-1.00 (m 3H). BEramusmo7939723
(4-Cycl obutvl-[1, 41di azepan-1-vl)-(5-phenvlsul fanvl-0yridin-2-yl)- 5
nmet hanone. 0 M5 (ESI): mass cal cd. for C21H25N30S, 367.17;
mz found, 368.5 [ MrH|t 1H NMR (CDC13): 8.44-8.41 (m 1H), 7.61-7.49
(m 2H), 7.47M3.(B3))(massSdd)cd. Br 82iH.&INE( 365. Bn/z Bub®-336BAMERT". 2H) |

2.96:2. 81, (M \didcr 9525 807 U 471 3. 55,2483 700 By 3, Podle]- 94

f 6- (4- Fl uor o- o &hOvE.8p9:7P dinn2ty, 91&-3(6!&(rret1 Hy; B4BB- mzi(ra.zzeﬁama_zmxm

net hanone. T 0

320, 15: miz 1 ouhaT o C I MEA A (R DBO e <@°%BC%§§19?M% T,
7.86-7.76 ¥m 1.7641,53(m2HE 18 (m 4H), 6.97(d, J = 8.5 Hz,

3.85-3.75 (in, 2H), 3.63-3.57 (m 1H), 357351(m1H) 278 2.73
(m 1H), 2.68-2.63 mlH) 2622,54( 2.45-2.32 (in, 3
2.06-1.97 (mEX g Iglutylef 43 oepephenoxy)-pyridin-2-yl]:

[6-(4-Fl UOYO bﬂ@@@ﬂétn ¢ sticaticacy 4-i sobut vl - pi perazin-1-y1) -

met hanone. T(J\/j’
10 MS (ESI): mass calcd. for C21Ha4FN3O2, 369.19; m/z found, 370.5 [M+H]".

"H NMR (MeOD): 8.37-8.29 (m, 1H), 7.84-7.69 (m, 1H), 7.51-7.44 (m, 1H), 7.27-
7.13 (m, 4H), 4.35-4.03 (m, 1H), 3.93-3.05 (m, 8H), 2.45-2.17 (m, 6H), 1.97-1.73
(m, 2H).

15  Example 70: [5-{3-Chloro-phenoxy)-pyridin-2-yl]-(4-cvclobutyl-[1.4ldiazepan-1 -vl)-

methanone frifluoroacetic acid salt.

MS (ESI): mass calcd. for Ca1H24CIN3O,, 385.16; m/z found, 386.5 [M+H]".
'H NMR (MeOD): 8.42-8.33 (m, 1H), 7.82-7.78 {m, 1H), 7.60-7.52 (m, 1H), 7.49-
20 7.41(m, 1H), 7.32-7.25 (m, 1H), 7.21-7.17 (m, 1H), 7.11-7.06 (m, 1H), 7.38-4.05
{m, 1H), 3.96-3.02 (m, 8H), 2.47-2.13 (m, 6H), 1.96-1.73 (m, 2H).

Exampie 71: (4-Cvyclobutyl-[1,4]diazepan-1-yl}-

methanone trifluoroacetic acid salt.

SR F
T
25 o
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0 M5 (ESI): mass cal cd. for C20H24FN302, 357.19; mz
found, 358.5 [MtH . 251H NWMR (CDCI 3): 8.23 (dd, J = 2.5, 0.9 Hz, 1H),
7.80 (dd, J = 8.8, 2.2 Hz, 1H), WD 2007/143422PCT/ US2007/ 069723
7.13-7.09(m 4H), 6.96 (dd, J = 8.3, 0.8 Hz, 1H), 3.86-3.37 (br d,
4H), 2.53-2.28 (br s, 4H), 2.10 (d, J = 8.1 Hz, 2H), 1.83-1.71 (m
1H), 0.90 (dwQRoe716348 Hz, 6H). The conpoundcimsiranytes
94- 105 were prepared using nmethods 5 anal ogous to those described in
t he precedi ng exanpl es. Exanpl e 94,

(4-Cycl obutyl-11, 41di azepan- 1-v1l) - (5- phenyl sul farwl - pyridi n-2-y1) -
met hanone. 0- NOMS ENBmakSt]led. fax s Halk N, 36901801 band, B30.5,[M38]. 2;

7 60- 755" (m TRy GG N P 8 B By e oo s
3H), 3.82-3. 7543 (m, 1), DO7-8.997m3 1168 6(996.90H)m, 251),62384.63 (tunH)18{p6-3.03

2.96-2. 80 s 2P , .43 3H), 2.10-1.94
3H), 1. 91-(1.m7(é1%%%)’322#36?5'11'3?@%WSE'éfg%Tegﬁ?gﬂﬁwxa%} e 505; (m

(4- Cycl obu? y1- 11, 41di azepan-1-y1) - ( 6- phenyl sul f anyl - pyri di n- 3-v1) -
met hanone. Bxam : EShut Y -

m z found, 368.
(m 2H), 7.5508th3

1H), 3.80-3.69(m
2.65-2.56 (m N 2. 53-

(m 5H). Exa e ;N F
[ 6- (4- Chl or o- phenvl sul Panyl) - pyri di n-341- (4-cycl obutyl111, 4} di azepan25

1-yl)-methanone. MBAONZLI 4342 AP EL/HRR0,/ 8898237 found, 370.5 [M+H]".
10 "H NMR (CDCls): 8.36-8.26 (m, 1H), 7.68-7.60 (m, 1H), 7.31-7.12 (m, 4H), 3.84-
3.75 (m, 2H), 3.72-3.67 (m, 1H), 3.67-3.61 (m, 1H), 3.0-2.82 (m, TH), 2.67-2.61
(M, 1H), 2.58-2.44 (m, 3H), 2.11-1.95 (m, 3H), 1.93-1.74 (m, 3H), 1.74-1.54 (m,
2H).

Rlin-884- 2;
. 8. 51-8. m . 7. . 58

7.49-7.42 20(m 3H), 6.88 (d, J = 8.4 Hz,

. (m 2H), 2.95-2.77 (m 1H),

( H, 2.11-1.91 (m 3H), 1.90-1.54

15 Example 73; [6-{2-Chloro-phenoxy)-pyridin-3-vi]-(4-cyclobutyl-[1 41diazepan-1-vI)-

methanone.
Cl

0
O N
k/N =N
MS (ESI): mass caled. for CoHz4CINsO,, 385.16; m/z found, 386.5 [M+H]".

20 Example 74; (4-Cyclopentyl-

methanone.

oo,

MS (ESI): mass calcd. for Cz1Hz4FN3O2, 369.19; m/z found, 370.5 [M+H]".

iperazin-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-

66



0 M5 (ESI): mass calcd. for C21H24CI N30S, 401.1; mz found,
402.5 [MtH]. 1H NMR (CDCI 3): 8.49-8.43 (m 1H), 7.58-7.50 (m 3H),
7.45-7.42 (m 1H), 7.42- 7.40 (m 1H), 6.94 (d, J = 8.2 Hz, 1H),
3.79-3.71 (m 21-1), 3.54-3.44 (m 2H), 2.96- 52.78 (m 1H),
2.67-2.57(m 1H), 2.55-2.38 (m 311), 2.13-1.91 (m 3H), 1.90-1.53

(m 5H). ExaiNy§l 807173422 PCT/US2007/069723
(4-Cycl obutyl-1-1, 41di azepan- 1-y11-16-(4-fl uoro-phenyl sul fanyl)-pyrid
i n3-v11l-net hanone. 0.-N3 100 M5 (ESI): mass calcd. for

C21H24FN30S, 385.2; m z found, 3865[I\/H—I] 1H NVR (CDCI 3): 8.48-8.44
(m 1H), 763757(m 2H), 754(dd J 82 2.2 Hz, 1H), 7.19-7.11

(in, 2H), 6.88 é ) ( . .34 (m
2H), 2.95-2.7¢ ' T ' A 1 ‘
2.46-2. 38 (\m My , 1 89 1. 54 (m 5H) . Exarrple
98; Cl

(4-Ethyl11, 4lgilaz an- 1-y1)x6-4 4-fl uor o- phenoxy) - pyri di n- 3-yl | net hano
ne. /--NrTh O 2pMsS| ( E®$I) cal cd. for Cl9H22FN302, 343.2; mz
found, 344.5 [ MrProN ( 3): 8.25 (br s, 1H), 7.88-7.56 (m
1H, 7.18-7.10 (m 4 6.97 (d, J = 82Hz 1H), 3.87-3.72 (m 2H),

N e

2007/ 143422PCT/ US2007/ 069723 Exarrpl e 99
16- (4- Fl uor o- .
nmet hanone. LN

found, 344.5 I[lﬁllﬂ&l}w_lH

Ch i
N S 0\@
LN ZN
o
10 MS (ESI): mass calcd. for CaiHaCIN3Og, 385.16; miz found, 386.5 [M+HT'.

Example 77; [6-(4-Chioro-phenoxy)-pyridin-3-vi]-(4-cyclopentyl-piperazin-1-yl)-

methanone.

jaeBeach

15 MS (ESI): mass calcd. for Cz1H24CIN3O2, 385.16; m/z found, 386.5 [M+H]".

Example 78:; (4-Cvyclopentyl-piperazin-1-vl)-

methanone.

QCH0

20 MS (ESI): mass calcd. for Cz1H24FN3O2, 369.19; m/z found, 370.5 [M+H]".
67



5NVR (CDC13): 8.24-8.21 (m 1H), 7.83-7.79(m 1H), 7.12 (br s, 2H),
7.11-7.08 (m 2H), 6.98-6.94 (m 1H), 3.93-3.63 (m 2H), 3.61-3.36
(m 2H), 2.80-2.67 (m 1H), 2.66-2.37 (in, 4H), 1.04 (d, J = 6.5 Hz,
6H) . Exanpl e 100;

(4-Cycl opent vl _Per azin-1-v1)-16-(3-net hyl - 4-met hyl sul f anyl 10
phenoxy) - pwi GY%%Q 342 et hanone. a NM nr N 1r0 MO UBSY069 24 as s
cald. for C231-1231\1302S, 411.2; mz found, 412.3 [ MtHr. 1H NMR
(CDC13): 8.26 (dd, J = 2.4, 0.8 Hz, 1H), 7.83-7.77 (m 1H, 7.21 (d,
J =84 Hz, 1H, 7.03-6.92 (m 3H), 3.95-3.36 (m 4H), 2.69-2.41 (m
7H), 2.35 (s, 3H), 151.93-1.80 (in, 2H) 1.78-1.62 (m 3H), 1.62-1.49
(m 2H), 1.46gd

(4-1 sopropyl -pi era2|.n- phenoxv) -
pwi di n-3-v11-&§£‘ﬁ5ﬂ&qe. )" NTh ' N 20Ms (ESI) mass cal cd. for

C21H27N302S, 2 m z found, 386.3 [M+Hr 1H NVR (CDCL3): 8.26 (dd,
J =24 0.8 m 7.21 (d, J = 8.2 Hz, 1H),
7.01-6.94 (m 3H) %35@5 2 80-2.68 (m 1H), 2.66-2.41
(m 7H), 235m 105dJF—65Hz 6H). 75 WD

2007/ 143422PCM1S2007/ 869723 Exanpl e 102; (4 Cycl obutv1-11

41di azepans 1- v1) - s @phﬁéb@wcdwdrlcibﬂ}zlﬂds@)%smm H@I@Gﬁﬂ 3565 +(-|\IIER|
mass cal cd. for C21H27N3025, 365.2; mz found, 366.

(CDCI3): 8.25 (br s, 1H), 7.82-7.77 (m 1H), 7.33-7. 29 (m 1H)
7.28-7.24 (m Exdrple §0:26-¢4ZFLiGrofpMendi)-pyriflirOSyT-(Dmettn-[1 MidiazepaD4-y8- 90

(m 1H), 3.81-3.73 (m 2H), 3.60-3.50 (m 2H), 2.98-2.82 (m 1iH),
2.67-2.59 (m—MM . 39 (m 3H), 2.19 (s, 3H), 2.12-1.93 (m

3H), 1.92-1.54 ¢MN\5H) Exanpl e 103;
(4- Oycl obut vi1Y, 43¢l ilazdparl Lv1) - (6-m tol vi oxv-pyri di n-3-vo-
F
@]

nmet hanone. [ 1

10 MS (ESI): mass calcd. for CigHa0FN3O2, 329.15; m/z found, 330.5 [M+H]".

Example 81; 6-(4-Cyclopropyl-[1,4]diazepane-1-carbonyl}-3-phenoxy-pyridine-2-

carbonitrile.

15 MS (ESI): mass caled. for CaiH2oN4O2, 362.17; m/z found, 363.5 [M+H]".
"H NMR (CDCl3): 7.85 (d, J = 8.9 Hz, 1H), 7.50-7.44 (m, 2H), 7.34-7.29 (m, 1H),
7.26 (t, J = 4.5 Hz, 1H), 7.14-7.10 (m, 2H), 3.79-3.74 (m, 2H), 3.72-3.65 (m, 2H),
3.00-2.94 (m, 2H), 2.89-2.84 (m, 2H), 1.99-1.85 (m, 3H), 0.52-0.37 {m, 4H).

20 Example 82: 6-(4-Cvclobutyl-[1,4]diazepane-1-carbonyl}-3-(4-flucro-phenoxy)-

pyridine-2-carbonitrile.

f’\ ey C
S oSeqel
o
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0 (ESI'): mass calcd. for C21F127N302S, 365.2; nmlz found, 366.3
t

VB
[MFHt 1H 15NVR (CDCI3): 8.26 (br s, 1H), 7.78 (dd, J = 8.4, 2.4 Hz,
1H), 7.32-7.27(m 1H), 7.07-7.02 (m 1H), 6.97-6.90 (m 3H),
3.81-3.71 (m 2H), 3.59-3.47 (m 2H), 2.95- 2.78 (m 1H), 2.66-2.58
(

m 1H), 2.54-2.39(m 3H), 2.37(s, 3H), 2.11-1.91 (m 3H), 1.90-1.56

(m 5H). 20Exwgsh@snen PCT/US2007/069723
(4-Cycl obutvl-1i,41di azepan-1-vl)-(6-p-tolvloxv-pyridin-3-vO0-

nmet hanone. M5 (ES!'): mass calcd. for C21F127N302S, 365.2; mz
found, 366.3 [ MrHr. 1H NVR (CDCI3): 8.24 (br s, 1H), 7.80-7.73

(m 1H), 7.24-7.18% (§SIRHass Talsb it QEHARN.CR5394)18; 6vibu6d, 95 SriM+HIE) |

50077 143420PCH SRR S5 5 o B0 29 18 % {8 st hgy B Bl
2.37(s, 3H), 2133-08.(9m 2(m3.82H.76 (m.21H.13. @3@?n(m5?=ﬂj), 2.99-2 87Rpm i), €. 6]?@5;
(4- Oycl obut V143 thd1pzeBsH: 43F8H11iH5L§ 144r. é@(gh\ﬁ'bﬁui éﬁﬁ“f&(rﬂhﬁ%owh 59

Spvri di n- 3-vi [ - met hanone. mass cal cd.
C22H27N302%5, @92 mz found, 398.3 [I\/H—I] 1H NVR (CDCI 3) : 8. 25 (br
s, 1H), 7.78 (dd, J = 8.4, 2.4 Hz, 1H) 36729(m2H)
7.14-7.05(m . 70

2H), 2.97- 1 gp-Lhaldezey v

2.11-1.91 (m3-3l|l=|)nethhn9|ﬂel 52 (m 5H) Exanpl e 106

(4-Cycl obutv14]l, 41 zepan- 1- 1) [ 6- (4-fl uoro-phenoxy) - pvridin-3-vi]-
met hanone. 1<5>Bnorm 2- 4\ henoxy) pyridine (27.2 ng, 0.102
mol ) was N F

o]
10 MS (ESI): mass calcd. for C21H24FN3OS, 385.16; m/z found, 386.5 [M+H]".
'H NMR (CDCl3): 8.48-8.42 (m, 1H), 7.64-7.56 (m, 2H), 7.54 (dd, J = 8.2, 2.2 Hz,
1H), 7.21-7.12 (m, 2H), 6.88 (d, J = 8.2 Hz, 1H), 3.81-3.69 (m, 2H), 3.56-3.43 (m,
2H), 2.96-2.77 (m, 1H), 2.65-2.56 (m, 1H), 2.54-2.47 (m, 1H), 2.46-2.39 (m, 2H),
2.11-1.90 {m, 3H), 1.88-1.54 (m, 5H).

15
The compounds in Examples 84-93 were prepared using methods

analogous to those described in the preceding examples.
Exampte 84; (4-Cyclobutyl-[1.4idiazepan-1-yl)-[5-(4-fluoro-

2-yll-methanone triflucroacetic acid salt.

QL0

MS (ESI): mass calcd. for C»1H24FN3O8, 385.50; m/z found, 386.5 [M+H]".
'H NMR (MeODY}: 8.39-8.34 (m, 1H), 7.55-7.43 (m, 4H), 7.14-7.06 (m, 2H), 3.85-
3.73 {m, 2H), 3.69-3.63 (m, 1H), 3.60 (t, J = 6.5 Hz, 1H), 2.98-2.83 (m, 1H), 2.6-
2.61 (m, 1H), 2.59-2.45 (m, 3H), 2.12-1.95 (m, 3H), 1.94-1.76 {m, 3H), 1.75-1.54
25 (m, 2H).
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di ssolved in Et20 (0.8 nL). The m xture was cooled to -78 C. n-Butyl
l'ithium (0.040 mL, 2.5 Min hexanes) was added and the reaction

m xture was stirred for 5 mn at -78 C. CO2 gas (fromdry ice, passed
t hrough 4A nol ecul ar sieves) was bubbl ed through the m xture and the
reaction was allowed to warmto 23 C over 3 20 m n. The solvents were
renoved by di¥3i%¥4don then DCM (0.5 nl), DM F (0. 05 PREPSHANESTRal vl
chloride (0.070 nL, 2.0 Min DCM were added. The m xture was stirred
for 3 mn then cyclobutyl diazepine bis-HCl salt (27.6 ng, 0.122
mol ) and i Pr 2NEt (0 1 n) were added to the reactlon foIIovm ng

di ssol uti on i bxanmie - (hChloromphienyts wianyle pygsin-S4yvil-f4-exelobaiyl- AZER
C and was conggiideifdne Anal ysis by 25 HPLC indicated a yiel d of 80%
Chr omat ogr aphy on Si 02 gave 21.5 ng (57% of the title conpound t hat

was >90% pur e@_hﬂﬁ\ X he synthesis may al so be perforned
with 11C02 to prow dent | a ed analog of the title conpound.
WO 2007/ 143422PCT/ US200(7/ 069723 Exdfipl e 107; (4- Cycl obut vi-11

, 41di azepan- 1-v11-16- (Q-f | uor o- phenoxv) - pvri di n-3-v11l- met hanone
hydr ochl ori de nmonM8/@ESAk mass &Iﬁpfo@tC21H24CIN308 401.13; m/z found, 402.5 [M+H]".

4- Cycl obuty1- r e i 3-
L, 3- neckeé(; %uﬁ%‘qgottg%n%% ﬁbﬁ—ﬁ#eér{sc?ag{: %V@‘L%?g’é 'Bt%ﬁ)oé'g‘l (GA’\

ni trogen was 2§ higdi).\d-81h3.40 frecriing.68P. 4§t mrEId)r 280ec2. Thiar, gElil 288-h
tert-butyl ho r @Al r | 4at AP r-aai 3.0
g, 365.0 rrrml@ggﬁﬁ gﬁh@ﬁ? %tﬂ?@l ?ﬂrgﬁge ffam;ne@?lgoo nt_)@o To th?géggslgrred
sol uti on was @4@8# cycl obut anone (25.5 g, 363.8 mvl). The pale

yell ow reaction was stirred at rt for 1 h, foIIovvlng whi ch, sodi um

triacet oxyboroh dr| e : . portion-w se
over 1 10¥Cﬁ %%13'—%: E ii ehepylsyia iR H( aq)
(225 m) was raetdembnteo the reactlon mxture and stlrred for 1 h. The

phases were se and thg aqueous |ayer was extracted with
di chl or oet hanééz X T rgani c | ayers were pool ed, washed

with satd. aq. Na@l\,(hl dried over anhydrous Na2SO4 and
filtered. The sol vent s renoved by rot ary evapor ati on under
15reduced pressure to afford the crude oduct as pale yell ow

sem -solid (92.4 YIS &8 masgrageRior Fadiz S @ﬁid@wllsfqyﬁ%S@ 4140
(m 4H), 2. 98HNMR (Cm:t )16)5.0 F458n, 21H‘}37(66 T‘QH}m 24)1?58—7% (Ethj?H)ztg-

2.00-1.83 4 2 VB
Cea: 2™ sty e g Bhiras 82 stiria a bl ol 2 6
di hvdr ochl or iziEs (nf 1H)2.6582 88 ¢k etH), 26320160 ¢h, hBj, RAITETI3S {na )V B $1-1.91

equi pped w t rrer and a reflux condenser. The fl ask
was char ged \%ﬂ‘ﬁﬁgqs uigélnbf ét ude

4-cycl obutyl [1, 4]d|azepane 1- car boxylic aC|d tert-butyl ester (92.4

g, 363.8 mol fo1-6 . gn'le léﬁl’f}an HG (4 M
i n di oxane, Z5C T ation

fol | ow ngZQAhlnthWVérDWm31VHrmefﬁaﬂDlﬂﬁe was heat ed to 25ca 55 Cin an
oil bath. Ap orange-yel | ow solution resulted. The reaction

m xt ure was ta ed at . Cd for 16 h. After cooling to rt, the

reaction mxture, F\aﬂé Iu was transferred to a 2-L recovery

flask and concent N paxty~solid. Methyl tert-butyl ether (200
m.) was added, and the slurry agitated at ca. 55 Cin an oil bath for

1 h. The sol vent S noved ot.ar |on und

pressure to affor@@t ﬁéﬁ 6&@?"% é’ é %ﬁ"g%gﬁ Qd'f’!zgm(@i%z éﬁ‘?é%

WD 2007/ 143429mt620@73(263&c23 2.4, 0.8 Hz, 1H), 7.79 (dd, J = 8.6, 2.4 Hz, 1H),
7.21(d, J = 8.2 Hz, 1H), 7.03-6.92 (m, 3H), 3.99-3.33 (m, 4H), 2.62-2.39 (m, TH),

70



1H NWVR (400 MHz, DVMBO-d6) 6 ppm 11.92 (s, 1H), 9.87 (s, 1H), 9.46
(s, 1H), 3.76-3.03(m 9H), 2.43-2.33 (m 2H), 2.17-2.15 (m 4H),
1.75-1.60 (m 2H. Ms mz (ESI+): 155.1(MtH+). Step C

(6-Chl oro-ovridin-3-vl)-(4-cyclobutylll, 41di azepan- 1-v1l) -

met hanone. A 3-necked, round-bottonmed flask was equ

nechani cal stv?orlrmg?lmﬁ%j a ther mocoupl e and charged wit ff % ’UQBJ“'”"”"”
1-cycl obutyl [1, 4] di azepane di hydrochloride (110.0 g, 484.6 mmol), 1 N
NaCH (1400 nl) and isopropyl acetate (600 nL). A pre-cooled (0 C)

solution of 6; r.oni c chlori 82.7 g, 470.0 mml) in

i sopr opyl ace?étlg (3%301 %Ij %\/QE %égorﬁg? (Eh3@8&@&?“%@?‘-fzﬁ'ﬁ-n1e47"at33a
rate such thafmt2). reacti on tenperature was mai ntai ned between 5-10
C. After the addition was conplete, the reaction m xture was war ned
tort and stirred for 2 h (pH of reaction mixture ca. 5.6). The
reaction m xt bxampie §3:1HAds : B

phases werg SW aqueous Iayer was extract ed with

i sopropyl ace ). Sone 15reddi sh-brown fl occul ent

mat eri al was I(y\zerved duri ng the extractions. The organic | ayers were
pool ed and fi t hgo of di atomaceous earth. The filtrate
was washed with NNa X 300 nL) and dried over anhydrous
Na2SO4. Filtration a d renoval of” the solvent by rotary evaporation

under reduced pressure afforded the crude product as a reddi sh brown
oil (126.0 g, 91UMS (ES!): massuacd. 10 C21M4N-02DG85) 186 mympiound 386.3 (MyHILH) |

T8 (m SR EDOEe: 26‘°{d§6\f}_§47§ S Al e Re PRl e,

3.05-2.80 (m 1

8H). M5 mz (‘E’QH%P?Z 62@4”’136}‘/@#9)3 Hon.dH) VB HE 87 B 1%26626’62%,%) St ep
D (4-Cycimbut.wd(d, BHﬂh%ﬁéﬂpﬁeﬁhz\/éD{iﬁ (4-f1 uoro-phenoxv)-Pvridin- 3-
25 v11- net hanone. A 5-L, 3-necked, round-bottomed flask under a
positive pressure of nitrogen was equi pped with a mechanical stirrer,
t her nocoupl e Bxachpie 8% f6-(4XFIcern ge ased)-pyiiim-3-Lipskisvaspyd-bpegem-wWii-h
anhydr ous (B ), 4-fluorophenol (57.3 g, 511.6 mmol) and
Cs2CB (278. . : 3 nmml ). The yell ow col ored suspensi on was
stirred for 15({mn foll ow ng which a 30sol ution of crude

(6-chl or o- pyri .Mmﬁp butyl -[1, 4] di azepan- 1-y1)- net hanone
(125.0 g, 426.6 oo wmnﬁ@ﬁus DVA (625 nL) was added via an WO
2007/ 143422PCT/ US200%/ 069723 addifti on funnel over 0.5 h. The reaction
m xture was heated t8 ca. 100 C and maintained at that t enperature
for 12 h.15The r ealSi(B8!)nmnassuratzdwias CabRIFOE0E, G481 7; mizdouri] B44e3 fakH]*

t hrough a pad ( | ass
fit) and the ngdmgéébepﬁﬁﬁg%f‘ﬂ{m@?ﬁ%n@)??gﬁ (7 2R e
diluted 5 wi t/h1Q (b 2Wat6e96 ([ddal = 8.4 D.8iwd 18), N.99B$X Gy AH) S0T0-26Y (mThd), pH
of the react iOfs by il £)\VR84 &Py =135 HQUHOf conveni ence, the reaction
m xture was divi ded |nto t wo approxr mat e)fy equal portions. Each
portion was extracted with MTBE (3 X 300 nL). The organrc Iayers wer e
pool ed, diy edExample FoAN 36
rotary evaporat] on under pressure
10or ange col = HPLC anal ysis of the crude material indicated a
peak at ca. 9.18 T ge product was dissolved in anhydrous
Et20 (1 L) and Sti ri:ed IatNrt16 h. A pale yellow solid
precipitated and col ectrd by filtration (ca. 8.5 g). 1H NWR
(D20) spectrum of thiOs solid was very simlar to that of the product.

Upon stirring th%ﬁgtk@ rhébsac%rcd'?‘ﬁrctﬂ FR%@ 3@# 17 n%@f@nﬂ §J§°§W I-I]IB

di sappeared wth ncom t ant C

(desired pr odtléWR (GREghpabIly s, e 7rﬁ8chUc&m flehifets- -8.06 N6 47 (h Jthe
drying agent (MgSO4). Azeotropic dryingtor the use of sodiumsulfate
as the drying agent is recommended. The solid was collected to give




25 v11- met hanone hydrochl ori de nonohydrate. A 3-L, 3-necked,

round- bottonmed fl ask was equi pped with a nmechanical stirrer, addition
funnel and a thernocouple. The flask was charged with a sol ution of
crude (4-cyclobutylll, 4jdi azepan-1-y1)46-(4-

fluor o-phenox% E_yl‘l di n- 3-y1] - et hanone (118.0 g, 319.8 _) in

et hanol / Et 20‘{ Y7I4E80 nL). The reaction vessel was cSGFEFNPYVE 5 C
in an ice-water bath. 30 HGO (2 Min Et20, 152 nm., 304 nmol, 0.95
equiv.) was added drop-w se via the addi tion funnel over 30 min. The
resul ting suspension was_ stirred and

2007/ 143422PCTPEd3Bd7.06%7232 &4 %H)e%lﬁévﬁt‘*ﬁ (2 %'d) @%@ WL()'" Tihye2.74-2.51

resul ting suspEesH)aN03a9s5$inl THRd.0al .82 (nf, aH), k618 .00 (18, Fyspensi on was
re-cooled to O C, maintained at that tenperature for 2 h with
agitation, then filtered. The fllter cake was broken and washed with

Et 20/ Et OH ( 60ExXnpld 90 (#iCyHo d]didae i dlifeum rid ineRs
vacuumfor 1 Qeth’éﬁ% | n ab vacuum oven at 50 C for 48 h. The product
(113.5 g) Wa in Et20 (2 L) and agitated (mechani cal
stirrer) for su s filtered, the filter-cake broken
and washed wt E{\J 1 0 The pr oduct was dried in a vacuum
oven at 45 C for 106\‘ 8 299 . 1H NMR (400 MHz, D20) 6 ppm 10

'1.63 (m 2H). M rﬂz (Sl +) : 370 1 (M+H+) HPLC (Method B): Rt = 7.13
mn. Anal. calcd vy (ESHLHR4EDBEL KEIC, HRN,Os, 367 17; miz found, 368 5[M+H]

éﬁogghﬁg;roﬁhl’%ﬁg@ﬁ (ﬁB&@%@fﬁ%@ﬁﬁf‘?@ﬁ% 49 (i, gH) a7 32 BH) %Oéjzr-'d

(4- Cycl obut v1215 ¢d diHyz8 &8 56-(wm]1 2H 5 2(08-2 8 1, dHRsTeX 8) (rhyTH)(12.55-2-49l | -

x eyl B TP RO RERT T bR el T A% W oy P

round- bottoned fl ask eqw pped with a nmechanical stirrer, a therno
couple, and a,gQ 5 €4

6- chl or oni cotTnat e 00,009, 0. 0 )
g, 0.575 nol )methanangwn sol ution formed after stlrrlng for 5-10 mn.
To the solution d Cs2COB8 (189.199, 0.575 nol) in one
portion. The Teacti re increased from20C to 30C over 10
m n w thout ext drt hen started cooling down. The
resul ting suspensiorowas stirred at rt for 2-3 h and the internal

vae. thon Hoat oot HoaESE e o BEra b tege st Re S Rpd  ©
i ndi cat ed t hat! NWMB (EB&b): B&I-88eis(nt A 86776 ke, HdlaT i . 18(mt, #B), BT (d,
proved and Lieasaaciyie YR 4% Lhaeg 1) Sel b0 . To

the m xture was a Stream
over 5 nin ar?dT%(”blﬂ'@rﬁ63e%§§|ﬂérﬂ‘i|)\/\&§2'@k§§dﬁv8ﬁ) ZHi5e2. 32601 3H) 118y06-1.97
suspensi on Wgﬁ1 $hi, froach &4 (mh, tﬂ.f{_or 30 15-20 mn. Two additi onal
portions of ei oni zed wat er 45.5 nL each) were added and the
suspenS| was stirred at rt for 15-30 mn. The pH of the WO

2007/ 143422 PEixakibROI{ fd@ N dsto-ph &SI @ASriaih-NAB(4assiublpPedlin-ithe sol i d
product was colt#ect ed by vacuumfiltration, rinsed thoroughly with
dei oni zed wat rtions. The filter cake as dried in a filter
funnel by puI ou 24 h. The product was isolated as a
white solid ( ﬁ 68\‘Bby DSC). IH NWR (CDCI 3): 38.81 (d,
J = 2.6 5Hz, F 2.6 Hz, 1H), 7.12 (br s, 2H),
7.10(d, 1=10Hz 2H)Q 694(d J 85Hz 1H), 4.38 (q, J =7.1

Hz, 2H), 4.38 (t,pd (ESH: rhad@oalcaHor C%ﬁm@ﬁ%Q, 335%§!+m5_ 1@fR; 358.5 M+H]".
25 'HNMR (CDCls): 8.23 (dd, J = 2.5, 0.9 Hz, 1H), 7.80 (dd, J = 8.8, 2.2 Hz, 1H),
72




Steo B:

11, 41D azeoan- 1-v146- (4-f | uor o- phenoxv) - pyri di n-3-v11l- net hanone. A
5-L, 4-necked round-bottoned flask fitted with an external cooling
bat h, overhead 10 stirrer, thernmoneter, addition funnel, under a

ni t rogen at mys S charged with THF (2 L), asolutlo

honopi per azi e (P%%’lﬁs%? 2.34 nmol) in THF (20 ni), an&cg{llﬁ%gpwosms

6- (4-fl uor ophenoxy) ni cotl nate (dry; 251.34 g, 0.962 nol). The m xture
was stirred to dissolve the soIids | eaving a slightly cIoudy
solution. The ture ol 0 C and treated w

mexyl 11 ¢hi um (48 Sy 3RS S8l * Bocbusz: BaaRe LT bl Dovp s
period of ca. (st 210 (d).) T&eHa(mH)H &g1.rage, edo.es (& uned.3 crobHNg
wer e adjusted such that the internal reaction tenperature was

mai nt ai ned between 0 and 10C. After addition of the hexyllithiumis
conpl ete, the readhecompaundadr Peunples $al0528er€ peapdradausingonaticedsy HPLC
until the est was cool ed to ca.
15C and qugncﬁﬁedd%ugwy%gr S%@&E)lgt#)ﬁr C}gﬁ%ééggg\ere separ at ed and

t he armount of Exanni B Algins s HEehenisulasall-owidiRE-M-pr i or
to being di sc,a,[g@l,gﬁioneThe aqueous phase was optionally extracted with
MIBE (1/4 volune). The basic aqueous phase was di scarded and the
conbi ned orga@ ases % cted with HO (2 N, 600 ml)
(aqueous phase¥pHica,N2:8) ~ Th ases were separated and the organic
phase was 25 extract ed WItNh HCl (2 N, 200 nL). The organi c phase was
di scarded. The aqueous “extracts were conbi ned and all owed to stand
for several hourSMS)(tESa)nmasecmd:dﬁi'dn@mstNsOS 367.2; m/z found, 368.5 [M+H]*. 'H
{446- (4-f hgior ) idi-ne | - 46+(4-
fl uoro- pheéjnoxwﬁqeﬂew sgé”ésg (ﬁé?ﬁ%ﬁg‘?e dﬁ rhﬂdgﬂ%yﬁégggm@)y% t‘}@;z
crystallize » &0, Tf2-6.83 (fd. 3HPh&828I75dmMweld). Béme3/&x by HY.i 3.83-367 ¢,

through a gl aﬂ% 5 bbersof (i, ﬁﬁr 23b E8\En, 31@1)“2 ééé%%mvﬁfi) §Xbﬁ%%ﬁ¢3ﬁ’5a

MIBE (Tx 180 to remopve _any remai ni ng di am de.’ The aqueous p
was treated vx]? TNao todo’drve? (78H: g, 2.19 nol). Once WO
2007/ 143422PCT/ USZOO?/ 069723 the pH was greater than 9, a second

liquid ph%z
phase was ‘extF&actet H € : : g
obt ai ned frormethmdmam fied aqueous extracts are conbl ned and washed
with satd. aq. Na 100 nL) s Oce the phases are conpletely 5
separated, th pfas | aced in a distillation apparatus
and treated with mL he excess EtO0Ac was distilled at
at nospheric pressure tg@ azeotropically renove water. An additi onal

charge of EtOAc (600 nmi) was added in several portions and .1
distillation was MSAEPHUBAS assefr e Haaht:PPS. @fﬁ?i‘&ﬁéri”%ﬁ‘@fé‘ﬂs (i

the pot resi dueRsODORY 4.858.48 A 1D), B¥swaIsq M), 2H 5250 G eim/amg 7.42

soverar iy S E R NE%%BH@ 0510 G, L85 o bl 5 22 s

treated sl ova (5, WH]J, 2. dsa)saam 1-5053¥2 B6 aviesH)a2 perliadm BHakmok1.84 hour

and all owed t )Stl r an additional hour. The solid is isolated by
filtration and“dried to give the title conpound (168.9 g). np: 95.4 C
(by DSC). 1H NWMR (CDCI3) 68.24 (d, J = 2.2 Hz, 1H) 7.80 (dd, J =
2.2, 8.4 ) ) : .

m 2H), 3. BrmT 2H 3. b0 BT ]

m 1H), 1250 Jodlk-methamoge. Step C

(4-Cycl obutvl-11, 41di azepan-1-vl)-(6-(4-fluoro-phenoxv)-ovridin- 3-
v11l- net hanone hydrochl ori de nonohvdrate. To a 3-L, 3-necked,
round- bottonmed fl ask equi pped with a mechanical stirrer, a therno
coupl e, and a condenser was 20 charged 7t OAc (1080 nL) and

(1, 4-di azepan-1-yl)-(6-(4-fluorophenoxy)pyridi n-3- yl)nmethanone




WO 2007/ 143422 PCT/ US2007/ 069723 m xture was stirred for 20-30 mn
(pH ca. 10). The organic | ayer was separated and further washed with
dei oni zed water (3x540 nlL). The organic layer was filtered through a
pad of di atomaceous earth (10 g) and rinsed with Et0OAc (270 nlL). The
conbi ned org was assayed by HPLC (contained 143. 88

free base, %&}é 094“3%3{/| el d). The solution was diluted P\ﬂT{Uﬁm&’b‘gWhte
EtOH (270 nm.). To the solution was slowy added a sol ution of
concentrat ed aqueous HCI (0.95 eq. of the freebase based on HPLC
assay; 36.73 g, 0.3 nol ) |nSabsoI ute ethanol (67 nL) and the
resulting sol was s rt (22-24 C). After 20-30 mn, the
m xture becane>cl oudyN (jt crystallized slowy. After
stirring 10at rt (22-24 O for 20-24 h, the solid product was

coll ected by vacuumfiltiration. The filter cake was rinsed with EtOAc
(540 nL) in sever &S (kSHk imans caleth doreGorH0ENeGS {4611 . 3 0n/arionnd, Age. Sdbinpl] ™.
filter cake WasnhRARHICH)!PH.E Qs ISP a8 @ du] Hdsheks ghl-l 7 4n-2

vacuum oven at 50 20- 24 anal'y product

i ndi cat ed t he’: F‘@é‘ﬂdﬂ@l 6§6K¢érﬂ%2\k}ér ) 358ved. (”TI'HE) Sdidrddptradits 2. 9

then re- 1§ hxds lﬁsﬁz@@hﬁ%?@% 248 gnﬁ 3m, 4 11 Bh gReR9e1 86-1353
satd. solutio O4 7H20 (100.0 g, O. mon) in deionl zed wat er
(200 nL) for - h to formthe nonohydrate. The product was

i sol ated as whi te solid (125 0 g). Karl-Fisher analysis: -4. 25%
water. np: 14 zrln? .
11.40 (br s, j - 20 FF DTS ~2E—t 4 :
(d, J-ZOSMMMM(M m 1H) 364(br m 31I) 336(br
m 3H), 2.98 ( 44, (br m 3H), 2.13 (br m 3H), 1.66 (br
m 2H). M (E%—- M1 + 370. i ol ogi cal Methods: H3 receptor

bi ndi ng (human nds to the cl oned human H3
receptorsyystably expr sed in SK—N—I\/C ceI I s was performed as
descri bed %y Bar bb”%c 87 armacol . 2004, 143(9),
649-661). Data fo @r’ﬂ)o ﬁﬁ%ca('%jsfoé 21"f?4ﬁ'\f‘~7p§ %%%%W’éif@”ﬂr%s@&% Ti-n

Table 1 as an'HaNMRAQPCRHS: 8.h@8uesml| 119), vlsbai sveph, 2Fakh.s (dd, J = BX#2 blypan
H3 KL(nM - BXf) Mg 18 K0G0 Mss (g, 3 = 8.2 Hz, 1H), 3.80-3.70 (m, 2H), 3.55-3.34 (m,
2H), 2.95-2.78 (m, 1H), 2.65-2.57 (m, 1H), 2.53-2.46 (m, 1H), 2.46-2.38 (m, 2H),
15 2.10-1.91 (m, 3H), 1.89-1.54 (m, 5H).

Example 98; (4-Ethyl-[1 4]diazepan-1-y|)-[6-(4-flucro-phenoxy)-pyridin-3-vi]-
methanone.

YOCL

20 MS (ESI): mass calcd. for C1gH22FN3O3, 343.2; m/z found, 344.5 [M+H]*. 'H
NMR (CDCl3): 8.25 (brs, 1H), 7.88-7.56 (m, 1H), 7.18-7.10 (m, 4H), 6.97 (d, J =
8.2 Hz, 1H), 3.87-3.72 (m, 2H), 3.63-3.48 (m, 2H), 2.87-2.76 (m, 1H), 2.75-2.49
{m, 5H), 2.03-1.94 (m, 1H), 1.92-1.82 (m, 1H), 1.16-1.00 (m, 3H).
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Example 99; [6-(4-Fluoro-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1 -vl}-

methanone.

geNeash

MS (ESI): mass calcd. for C1oH22FN3Os, 343.2; m/z found, 344.5 [M+H]*. 'H
NMR (CDCl3): 8.24-8.21 (m, 1H), 7.83-7.79 (m, 1H), 7.12 (br s, 2H), 7.11-7.08 (m,
2H), 6.98-6.94 (m, 1H), 3.93-3.63 (m, 2H), 3.61-3.36 (m, 2H), 2.80-2.67 (m, 1H),
2.66-2.37 (m, 4H), 1.04 (d, J = 6.5 Hz, 6H).

Example 100; (4-Cyclopentyl-piperazin-1 -y1}-[6-(3-methyl-4-methyisulfanyl-

phenoxy}-pyridin-3-vl]l-methanone.

MS (ESI): mass cald. for CasHgN3028, 411.2; m/z found, 412.3 IM+H])*. 'H
NMR (CDCls): 8.26 (dd, J = 2.4, 0.8 Hz, 1H), 7.83-7.77 (m, 1H),7.21 (d, J =84
Hz, 1H), 7.03-6.92 (m, 3H), 3.95-3.36 (m, 4H), 2.69-2.41 (m, 7H), 2.35 (s, 3H),
1.93-1.80 (m, 2H), 1.78-1.62 (m, 3H), 1.62-1.49 (m, 2H), 1.46-1.32 (m, 2H).

Example 101; (4-Isopropyl-piperazin-1 -VI}-[6-(3-methyl-4-methyisulfanyl-phenoxy)-

Dvridin—3-vl1-methanone

gesenes

MS (ESI): mass calcd. for C21HzrN3O,S, 385.2; m/z found, 386.3 [M+H]". 'H
NMR (CDCl3): 8.26 (dd, J = 2.4, 0.8 Hz, 1H), 7.82-7.76 (m, TH), 7.21 (d, J = 8.2
Hz, 1H), 7.01-6.94 (m, 3H), 3.88-3.35 (m, 4H), 2.80-2.68 (m, 1H), 2.66-2.41 (m,
7H), 2.35 (m, 3H), 1.05 (d, J = 6.5 Hz, 6H).
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Example 102; (4-Cyclobutyl-[1 4]diazepan-1-yl)-(6-o-tolyioxy-pyridin-3-vl}-

methanone,
™ Y
Q‘N\__/NYO/D
o]
MS (ESI): mass caled. for Ca1Ha7N302S, 365.2; m/z found, 366.3 [M+H]*. 'H
NMR (CDCls): 8.25 (br s, 1H), 7.82-7.77 (m, 1H), 7.33-7.29 (m, 1H), 7.28-7.24 (m,
1H), 7.21-7.16 (m, 1H), 7.09-7.05 (m, 1H), 6.94-6.90 (m, 1H), 3.81-3.73 (m, 2H),

3.60-3.50 (m, 2H), 2.98-2.82 (m, 1H), 2.67-2.59 (m, 1H), 2.54-2.39 (m, 3H), 2.19
(s, 3H), 2.12-1.93 (m, 3H), 1.92-1.54 (m, 5H).

Example 103; (4-Cyclobutyl-[1,4]diazepan-1-yl)-(6-m-tolyloxy-pyridin-3-y!)-

methangne.
™ Y°
<>'N\__/Nm)©“/ O/
0
MS (ESI): mass caled. for Ca1HzN30,S, 365.2; m/z found, 366.3 [M+H]*. 'H
NMR (CDCla). 8.26 (brs, 1H), 7.78 (dd, J = 8.4, 2.4 Hz, 1H), 7.32-7.27 {m, 1H),
7.07-7.02 (m, 1H), 8.97-6.90 (m, 3H), 3.81-3.71 (m, 2H), 3.59-3.47 (m, 2H), 2.95-

2.78 (m, 1H), 2.66-2.58 (m, 1H), 2.54-2.39 (m, 3H), 2.37 (s, 3H), 2.11-1.91 (m,
3H), 1.90-1.56 (m, 5H).

Example 104; (4-Cyclobutyl-[1 4idiazepan-1-y|)-(6-p-tolyloxy-pyridin-3-v})-

methanone.
™~ Y
O—‘NWN“/@‘: \©\
0
MS (ESI): mass calcd. for C21Hz;NsO2S, 365.2; m/z found, 366.3 [M+H]*. 'H
NMR (CDCls): 8.24 (brs, 1H), 7.80-7.73 (m, tH), 7.24-7.18 (m, 2H), 7.05-7.00 (m,

2H), 6.94-6.90 (m, 1H), 3.81-3.70 (m, 2H), 3.59-3.46 (m, 2H), 2.95-2.78 (m, 1H),
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2.67-2.57 (m, 1H), 2.55-2.40 (m, 3H), 2.37(s, 3H), 2.13-1.91 (m, 3H), 1.91-1.54
(m, 5H). '

Example 105; (4-Cyclobutyl-[1 4ldiazepan-1-yl)-[6-{4-methylsulfanyl-phenoxy)-
pyridin-3-vl]-methanone.

O 00,

MS (ESI): mass calcd. for CoHzrN30,8, 397.2; m/z found, 398.3 [M+H]". 'H
NMR (CDCl3): 8.25 (brs, 1H), 7.78 (dd, J = 8.4, 2.4 Hz, 1H), 7.36-7.29 (m, 2H),
7.14-7.05 (m, 2H), 6.97-6.90 (m, 1H), 3.83-3.70 (m, 2H), 3.59-3.46 (m, 2H), 2.97-
2.77 (m, 1H), 2.66-2.58 (m, 1H), 2.55-2.38 (m, 6H), 2.11-1.91 (m, 3H), 1.91-1.52
(m, 5H).

Example 106; (4-Cvclobutyl-[1.4]diazepan-1-y)-[6-{4-fluoro-phenoxy)-pyridin-3-vl]-

methanone.

5-Bromo-2-(4-fluoro-phenoxy)-pyridine (27.2 mg, 0.102 mmol} was
dissolved in Et;O (0.8 mL). The mixture was cooled to —78 °C. n-Butyl lithium
(0.040 mL, 2.5 M in hexanes) was added and the reaction mixture was stirred for 5
min at —78 °C. CO; gas (from dry ice, passed through 4A molecular sieves) was
bubbled through the mixture and the reaction was allowed to warm to 23 °C over 3
min. The solvents were removed by distillation then DCM (0.5 mL), DMF (0.05
mL}) and oxalyl chloride (0.070 mL, 2.0 M in DCM) were added. The mixture was
stirred for 3 min then cyclobutyl diazepine bis-HCI salt (27.6 mg, 0.122 mmol) and
iPrzNEt (0.1 mL) were added to the reaction following dissolution in DCM (0.5 mL).
The mixture was stirred for 3 min at 23 °C and was concentrated. Analysis by
HPLC indicated a yield of 80%. Chromatography on SiO; gave 21.5 mg (57%) of
the title compound that was >90% pure by NMR.

Note: The synthesis may also be performed with "'CO; to provide the ''C-
labelled analog of the title compound.
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Example 107; (4-Cyclobutyl-[1,4]diazepan-1 -yI}-[6~{4-fluoro-phenoxy)-pyridin-3-vil-

methanone hydrochloride monohvdrate.,
Step A:_4-Cyclobutyl-[1,4]diazepane-1-carboxvlic acid tert-butyl ester. A 3-

L, 3-necked, round-bottomed flask under a positive pressure of nitrogen was
9 equipped with a mechanical stirrer and charged with tert-butylhomopiperazine-1-
carboxylate (1-BOC-homopiperazine) (73.0 g, 365.0 mmol) and anhydrous
dichloroethane (800 mL). To this stirred solution was added cyclobutanone (25.5
g, 363.8 mmot). The pale yellow reaction was stirred at rt for 1 h, following which,
sodium triacetoxyborohydride (92.5 g, 436.3 mmol} was added portion-wise over 1
10 h. The reaction mixture was stirred for 48 h. 1 N NaOHaq) (225 mL) was added to
the reaction mixture and stirred for 1 h. The phases were separated and the
aqueous layer was extracted with dichloroethane (2 X 100 mL). The organic layers
were pooied, washed with satd. ag. NaCl (1 X 250 mL), dried over anhydrous
Naz50; and filtered. The solvent was removed by rotary evaporation under
16 reduced pressure to afford the crude product as pale yellow semi-solid (92.4 g,
98%). 'H-NMR (400 MHz, CDCl,) & ppm: 3.59-3.40 (m, 4H), 2.98-2.84 (m, 1H),
2.59-2.43 (m, 4H), 2.12-2.03 (m, 2H), 2.00-1.83 (m, 4H), 1.76-1.55 {m, 2H), 1.51-
1.41 (s, OH). MS m/z (ESI+): 255.2 (M+H*).
Step B: 1-Cyclobutyl-[1.4]diazepane dihydrochloride. A 1-L, 3-necked,
20 round-bottomed flask was equipped with a mechanical stirrer and a reflux

condenser. The flask was charged with a siurry of crude 4-cyclobutyl-
[1,4]diazepane-1-carboxylic acid tert-butyl ester (92.4 g, 363.8 mmol) in a mixture
of dioxane/MeOH (100 mL/50 mL). HCI (4 M in dioxane, 250 mL) was added with
vigorous mechanical agitation following which the reaction mixture was heated to
25 ca. 55 °C in an oil bath. A pale orange-yellow solution resulted. The reaction
mixture was maintained at ca. 55 °C for 16 h. After cooling to rt, the reaction
mixture, a thick sturry, was transferred to a 2-L recovery flask and concentrated to
a pasty solid. Methyl tert-butyl ether (200 mL) was added, and the slurry agitated
atca. 55 °C in an oil bath for 1 h. The solvent was removed by rotary evaporation
30  under reduced pressure to afford the product as an off-white solid (81.2 g, 98%).
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"H-NMR {400 MHz, DMSO-dg) & ppm: 11.92 (s, 1H), 9.87 (s, 1H), 9.46 (s, 1H),
3.76-3.03 (m, 9H), 2.43-2.33 (m, 2H), 2.17-2.15 (m, 4H), 1.75-1.60 (m, 2H). MS
m/z (ESI+): 155.1(M+H").

Step C:_(6-Chloro-pyridin-3-yl)-(4-cyclobutyl-[1,4]diazepan-1-yt)-
methanone. A 5-L, 3-necked, round-bottomed flask was equipped with a

mechanical stirrer and a thermocouple and charged with 1-cyclobutyl-
[1,4]diazepane dihydrochloride (110.0 g, 484.6 mmol), 1 N NaOH (1400 mL) and
isopropyl acetate (600 mL). A pre-cooled (0 °C ) solution of 6-chloronicotinyl
chloride (82.7 g, 470.0 mmol) in isopropy! acetate (800 mL) was added via an
addition funnel at a rate such that the reaction temperature was maintained
between 5-10 °C. After the addition was complete, the reaction mixture was
warmed to rt and stirred for 2 h (pH of reaction mixture ca. 5.6). The reaction
mixture was basified with 2 N NaOHq) (to pH ca. 13). The phases were separated
and the aqueous layer was extracted with isopropyl acetate (2 X 300 mL). Some
reddish-brown flocculent material was observed during the extractions. The
organic layers were pooled and filtered through a pad of diatomaceous earth. The
filtrate was washed with satd. aq. NaCl (1 X 300 mL) and dried over anhydrous
NazSOa. Filtration and removal of the solvent by rotary evaporation under reduced
pressure afforded the crude product as a reddish brown oil (126.0 g, 91%). 'H-
NMR (400 MHz, CDCls) & ppm: 8.45 (m, 1H), 7.74 (m, 1H), 7.39 (m, 1H), 3.86-
3.76 (m, 2H), 3.53-3.45 (m, 2H), 3.05-2.80 (m, 1H), 2.70 (br s, 1H), 2.62-2.45 (m
3H), 2.10-1.56 (m, 8H). MS m/z (ESI+): 294.1 (M+H"). HPLC (Method B): R; =
6.06 min.

Step D: _{4-Cyclobutyl-[1.4]diazepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-
yl-methanone. A 5-L, 3-necked, round-bottomed flask under a positive pressure
of nitrogen was equipped with a mechanical stirrer, thermocouple and a reflux
condenser. The flask was charged with anhydrous DMA (625 mL), 4-flucrophenol
(57.3 g, 511.6 mmol) and Cs,CO; (278.0 g, 853.3
mmol). The yellow colored suspension was stirred for 15 min following which a
solution of crude (6-chloro-pyridin-3-y!)-(4-cyclobutyl-[1,4]diazepan-1-yl)-

methanone (125.0 g, 426.6 mmol) in anhydrous DMA (625 mL) was added via an
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addition funnel over 0.5 h. The reaction mixture was heated to ca. 100 °C and
maintained at that temperature for 12 h. The reaction mixture was cooled to rt,
then filtered through a pad of diatomaceous earth (3" pad in a 600 mL coarse
glass frit) and the pad was washed with DMA (2 X 125 mL). The filtrate was diluted
with ice water (ca. 1 L) and 2 N NaOHsq) (500 mL). The pH of the reaction mixture
was ca. 13. Out of convenience, the reaction mixture was divided into two
approximately equal portions. Each portion was extracted with MTBE (3 X300
mL). The organic layers were pooled, dried over anhydrous MgSQ,, filtered and
concentrated by rotary evaporation under reduced pressure to afford the a thick
orange colored oil. HPLC analysis of the crude material indicated a peak at ca.
9.18 min. The crude product was dissolved in anhydrous Et,0 (1 L) and stirred at
it for 16 h. A pale yellow solid precipitated and this was collected by filtration (ca.
8.5g). "H-NMR (D20) spectrum of this solid was very similar to that of the
product. Upon stirring the solid in ag. HCI, the peak at 9.18 min slowly
disappeared with the concomitant appearance of a peak at 7.30 min (desired
product). Presumably, the product formed a complex with the drying agent
(MgS04). Azeotropic drying or the use of sodium sulfate as the drying agent is
recommended. The solid was collected to give the title compound (120 g, 76%
after Et,0 trituration). 'H NMR (400 MHz, CDCl3)} 3 ppm: 8.23 (br s, 1H), 7.79 (dd,
J =8.48, 2.39 Hz, 1H), 7.11-7.10 (m, 4H), .95 (d, J= 8.48 Hz, 1H), 3.76 (t, d =
5.84 Hz, 2H), 3.55-3.50 (m, 2H), 2.90-2.84 (m, 1H), 2.61 (t, J = 4.71 Hz, 1H), 2.55-
2.37 (m, 3H), 2.06-1.92 (m, 3H), 1.88-1.56 (m, 5H). MS m/z (ESI+): 370.1
(M+H+). HPLC (Method B): R;=7.30 min.

Step E: {4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-
yll-methanone hydrochloride monohydrate. A 3-L, 3-necked, round-bottomed flask

was equipped with a mechanical stirrer, addition funnel and a thermocouple. The
flask was charged with a solution of crude (4-cyclobutyl-[1,4]diazepan-1-y1)-[6-(4-
fluoro-phenoxy)-pyridin-3-yl]-methanone (118.0 g, 319.8 mmol) in ethanol/Et;O
(1:1, 800 mL). The reaction vessel was cooled to ca. 5 °C in an ice-water bath.
HCI (2 M in EtO, 152 mL, 304 mmol, 0.95 equiv.) was added drop-wise via the

addition funnel over 30 min. The resulting suspension was stirred for 2 h, and then
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diluted with Et20 (200 mL). The resuiting suspension was stirred at rt for 16 h. The
suspension was re-cooled to 0 °C, maintained at that temperature for 2 h with
agitation, then filtered. The filter-cake was broken and washed with Et2O/EtOH
(60:40, 100 mL X 3) and the product dried under house vacuum for 1 h, thenin a
vacuum oven at 50 °C for 48 h. The product (113.5 g) was suspended in Et,O (2
L) and agitated (mechanical stirrer) for 6 h. The suspension was filtered, the filter-
cake broken and washed with EtO (3 X 100 mL). The product was dried in a
vacuum oven at 45 °C for 16 h (106.8 g, 82%). 'H NMR {400 MHz, D,Q) 8 ppm:
8.09-8.05 (m, 1H), 7.88-7.81 (m, 1H), 7.13-7.09 (m, 4H), 7.02 (d, J = 8.64 Hz, 1H),
4.15-4.10 (m, 1H), 3.87-3.39 {(m, 6H), 3.07-2.90 (m, 2H), 2.28-1.99 (m, 6H), 1.75-
1.63 (m, 2H). MS m/z (ESI+): 370.1 (M+H*). HPLC (Method B): Ry=7.13 min.
Anal. caled for CzHagFN3O2¢HCIsHL0 (monohydrochloride-monohydrate): C,
59.50; H, 6.42; N, 9.91. Found: C, 59.36; H, 6.66; N, 9.98.

Example 108; (4-Cyclobutyl-[1,4)diazepan-1 -yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-
methanone hydrochloride monohydrate (Alternate Method).

Step A: Ethyl 6-(4-fluorophenoxy)nicotinate. To a 2-1, 3-necked, round-

bottomed flask equipped with a mechanical stirrer, a thermo couple, and a
condenser was added DMF (194 mL), ethyl 6-chloronicotinate (100.00 g, 0.522
mol), and 4-flucrophenol (65.09 g, 0.575 mol). A brown solution formed after
stirring for 5-10 min. To the solution was then added Cs,CO4 (189.19 g, 0.575 mol)
in one portion. The reaction temperature increased from 20 °C to 30 °C over 10
min without external heating and then started cooling down. The resuiting
suspension was stirred at rt for 2-3 h and the internal reaction temperature cooled
back to 23-25 °C. The reaction mixture was then heated to 60 °C and stirred for
18-20 h. HPLC analysis indicated that the reaction was complete. The heating
mantle was removed and the reaction mixture was allowed to coo! to 25-30 °C. To
the mixture was added deionized water (145.5 mL) in a steady stream over 5 min
and a slight exotherm was observed. The resulting suspension was stirred at rt for
15-20 min. Two additional portions of deionized water (145.5 mL each) were

added and the suspension was stirred at rt for 15-30 min. The pH of the
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suspension was around 9-10. The solid product was collected by vacuum
filtration, rinsed thoroughly with deionized water in portions. The filter cake as
dried in a filter funnel by pulling through air for 24 h. The product was isolated as a
white solid (133.6 g). mp: 68.0 °C (by DSC). 'H NMR (CDCl3): 58.81 (d, /=26
Hz, 1H), 8.22 (dd, J = 8.5, 2.6 Hz, 1H), 7.12 (br s, 2H), 7.10 (d, J = 1.0 Hz, 2H),
6.94 (d, J=8.5Hz, 1H), 4.38 (q, J = 7.1 Hz, 2H), 4.38 (t, J=7.1 Hz, 3H). MS
(ESI): M+H" =262.1.

Step B: [1.4]Diazepan-1-yl-{6-(4-fluoro-phenoxy)-pyridin-3-vli-methanone. A
5-L, 4-necked round-bottomed flask fitted with an external cooling bath, overhead

stirrer, thermometer, addition funne!, under a nitrogen atmosphere was charged
with THF (2 L), a solution of homopiperazine (234.4 g, 2.34 mol) in THF (20 mL),
and ethy! 6-(4-fluorophenoxy)nicotinate (dry; 251.34 9, 0.962 mol). The mixture
was stirred to dissolve the solids, leaving a slightly cloudy solution. The mixture
was cooled to ca. 0 °C and treated with hexyllithium (440.41 g, 1.43 mol) via an
addition funnel over a period of ca. 0.75 to 1 h. The addition rate and external
cooling were adjusted such that the internal reaction temperature was maintained
between 0 and 10 °C. After addition of the hexyllithium is complete, the reaction
was warmed to ca. 25 °C and monitored by HPLG until the ester is consumed (ca.
2 h). The mixture was cooled to ca. 15 °C and quenched with water {(1L). The
phases were separated and the amount of product in the aqueous phase was
checked by HPLC prior to being discarded. The aqueous phase was optionally
extracted with MTBE (1/4 volume). The basic aqueous phase was discarded and
the combined organic phases were extracted with HC| (2 N, 800 mL) (aqueous
phase pH ca. 2-3). The phases were separated and the organic phase was
extracted with HC! (2 N, 200 mL). The organic phase was discarded. The
aqueous extracts were combined and allowed to stand for several hours for any
remaining {4—[6-(4—ﬂuoro-phenoxy)-pyridine-3-carbonyl]-[1 Aldiazepan-1-yl}-[6-(4-
fiuoro-phenoxy)-pyridin-3-yi]-methanone (diamide by-product) to crystallize as a
fine solid. The solid was removed by filtration through a glass fiber filter and the
filtrate was extracted with MTBE (7 x 180 mL} to remove any remaining diamide.

The aqueous phase was treated with NaOH (50% wiw; 175.4 g, 2.19 mol). Once
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the pH was greater than 9, a second liquid phase separated. The two phases
were separated and the aqueous phase was extracted with EtOAc (2 x 150 mL).
The organic phases obtained from the basified aqueous extracts are combined
and washed with satd. aq. NaCl {100 mL). Once the phases are completely
separated, the organic phase was placed in a distillation apparatus and treated
with EtOAc (100 mL). The excess EtOAc was distilled at atmospheric pressure to
azeotropically remove water. An additional charge of EtOAc (600 mL) was added
in several portions and distillation was continued (repeated until Karl-Fischer
analysis of the pot residue showed less than 0.8% water). The residue was
filtered hot to remove NaCl and the filtrate was stirred for several hours until a
large amount of solid formed. The mixture was treated slowly with heptane (500
mL) over a period of about 1 hour and allowed to stir an additional hour. The solid
Is isolated by filtration and dried to give the title compound (168.9g). mp: 954 °C
(by DSC). "H-NMR (CDCls): 5 8.24 (d, J=2.2 Hz, 1H), 7.80 (dd, /= 2.2, 8.4 Hz,
1H), 7.12 (s, 2H), 6.95 (d, J = 8.4 Hz, 1H), 3.76 (br m, 2H), 3.51 {br m, 2H), 3.60
(br m, 1H), 2.90 (br m, 3H), 1.90 (br m, 1H), 1.80 (br s, 3H).

Step C: (4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(4-flucro-phenoxy)-pyridin-3-
yl]-methanone hydrochloride monohydrate. To a 3-L, 3-necked, round-bottomed

flask equipped with a mechanical stirrer, a thermo couple, and a condenser was
charged EtOAc (1080 mL) and (1 A4-diazepan-1-yl)-(6-(4-flucrophenoxy)pyridin-3-
yl)methanone (136.2 g, 0.428 mol). The resulting suspension was warmed to 32-
35 °C to dissolve all solids. The solution was then cooled to 5-10 °C, treated with
cyclobutanone (38.33 g, 0.513 mol), and the mixture was stirred at 5-10 °C for 5-
10 min. To the solution at 5-10 °C was added sodium triacetoxyborohydride
(143.09 g, 0.641 mol} in in several portions over 15-20 min. The reaction
temperature was kept below 15 °C by using cooling bath and by adjusting the
addition rate. The resulting suspension was stirred at 15 °C for 10-15 min and
then at rt (20-24 °C) for 2.5-3 h. Once HPLC analysis indicated the reaction was
complete (< 1 area % starting material), the reaction was quenched with a solution
of KzCO3 (164.15 g, 1.175 mol) in deionized water (540 mL). The intemal reaction

temperature increased from 22 °C to 30 °C with a gentle gas evolution. The
83



36 97 1 WO 2007/ 143422PCT/ US2007/069723 28 13 63 32 98 19 29 1
64 165 99 28 30 1

10

15

20

25

WO 2007/143422 PCT/US2007/069723

mixture was stirred for 20-30 min (pH ca. 10). The organic layer was separated
and further washed with deionized water (3x540 mL). The organic layer was
filtered through a pad of diatomaceous earth (10 g) and rinsed with EtOAc (270
mL). The combined organic layer was assayed by HPLC (contained 143.88 g of
free base, 90% crude yield). The solution was diluted with absolute EtOH (270
mL). To the solution was slowly added a solution of concentrated aqueous HCI
(0.95 eq. of the freebase based on HPLC assay; 36.73 g, 0.368 mol) in absolute
ethanol (67 mL) and the resulting solution was stirred at rt (22-24 °C). After 20-30
min, the mixture became cloudy and the product crystallized slowly. After stirring
at rt (22-24 °C) for 20-24 h, the solid product was collected by vacuum filtration.
The filter cake was rinsed with EtOAc (540 mL) in several portions, and air-dried
for 30 min. The damp filter cake was transferred to a glass dish and further dried
in @ vacuum oven at 50 °C for 20-24 h. 'H-NMR analysis of the solid product
indicated the residual solvents were removed. The solid product was then re-
hydrated in a sealed oven at rt in the presence of a satd. solution of ZnS047H0
(100.0 g, 0.348 mol) in deionized water (200 mL) for 24-48 h to form the
monohydrate. The product was isolated as white solid (125.0 g). Karl-Fisher
analysis: ~4.25% water. mp: 143.4 °C (by DSC with closed pan). 'H NMR (d®-
DMSOY): 5 11.40 (br s, 1H), 8.26 (s, 1H), 7.97 (brs, 1H), 7.24 (m, 4H),7.11 (d, J =
8.8 Hz, 1H), 4.12 (br m, 1H), 3.64 (br m, 3H), 3.36 (brm, 3H), 2.98 (br m, 2H),
2.44 {br m, 3H), 2.13 (br m, 3H), 1.66 (br m, 2H). MS (ESI): M+H* = 370.2.

Biological Methods:

Hs receptor binding (human)

Binding of compounds to the cloned human Hs receptors, stably expressed
in SK-N-MC cells, was performed as described by Barbier, A.J. etal. (Br. J.
Pharmacol. 2004, 143(5), 649-661 ). Data for compounds tested in this assay are

presented in Table 1 as an average of the results obtained.
Table 1.

34




65 2 100 98 31 4 66 1 101 59 32 4 67 2 102 1 33 1

WO 2007/143422 PCT/US2007/069723
Exit Human H; Ext Human H; Exgt Human H;
Ki (nM) K; (nM) Ki (nM)
1 29 36 1 71 2
2 56 37 5 72 2
3 66 38 6 73 4
4 56 39 1 74 7
5 71 40 1 75 9
6 32 41 4 76 19
7 57 42 12 77 22
8 68 43 299 78 24
9 11 44 327 79 10
10 10 45 34 80 253
11 7 46 202 81 3
12 5 47 357 82 1
13 6 48 67 83 1
14 2 49 115 84 2
15 8 50 18 85 1
16 2 51 2 86 1
17 5 52 4 87 98
18 2 53 49 88 59
19 4 54 104 89 28
20 1 55 21 90 19
21 2 56 5 91 3
22 180 57 3 92 250
23 3 58 10 93 58
24 1 59 3 94 3
25 1 60 29 95 1
26 1 61 6 96 1
27 4 62 36 97 1
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68 2 103 1345 69 2 104 2 353 70 2 105 11 H3 receptor binding
(rat)

WO 2007/143422 PCT/US2007/069723

28 13 63 32 98 19

29 1 64 165 99 28

30 1 65 2 100 98

31 4 66 1 101 59

32 4 67 2 102 1

33 1 68 2 103

34 5 69 2 104 2

35 3 70 2 105 11

Hjs receptor binding (rat)

A rat brain without cerebellum (Zivic Laboratories Inc., Pittsburgh, PA) was
homogenized in 50 mM Tris-HCI/5 mM EDTA and centrifuged at 1,000 rpm for 5
5 min. The supernatant was removed and recentrifuged at 15,000 rpm for 30 min.
Pellets were rehomogenized in 50 mM Tris/5 mM EDTA (pH 7.4). Membranes
were incubated with 0.8 nM N-[3H]-a-methylhistamine plus/minus test compounds
for 60 min at 25 °C and harvested by rapid filtration over GF/C glass fiber filters
(pretreated with 0.3% polyethylenimine) followed by four washes with buffer,

10 Nonspecific binding was defined in the presence of 100 uM histamine. Inhibitory
concentration (responsible for 50% inhibition of maximal effect, ICs0) values were
determined by a single site curve-fitting program (GraphPad, San Diego, CA) and
converted to K; values based on a N-[3H]-a-methylhistamine dissociation constant
(Ka) of 0.8 nM. Data for compounds tested in this assay are presented in Table 2

16 as an average of the results obtained.

Table 2.
Rat H, Rat H;
Exit Ex#
Ki (nM) - Ki (nM)
9 130 30 26
11 447 31 39
12 51 32 92
13 54 36 30
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A rat brain without cerebellum (Zivic Laboratories Inc., Pittsburgh,
PA) was honogenized in 50 M Tris-HC /5 nM EDTA and centrifuged at
1,000 rpmfor 55 mn. The supernatant was renoved and recentrifuged
at 15,000 rpmfor 30 min. Pellets were rehonogenized in 50 MM Tris/5
nmv EDTA (pH 7wé)ee7MBHr anes were incubated with 0.8 nM

N- [ 3H] a- net hyl hi st ami ne plus/ ninus test conpounds for BOVRPH7A¢785 C
and harvested by rapid filtration over GF/C glass fiber filters
(pretreated with 0.3% pol yet hyl eni m ne) followed by four washes with
buf fer. 10 Nonspecific bimdjpgneas;tef+ned—in—thepresence of 100 pM
hi stam ne. Inhibitory concentrgti 391 (Ir esponsi b‘)f-"e flor'¥09% i nhi bi ti on
of maxi mal effect, |1C50) |[valluies we8e [determ nezh by azsingle site
curve-fitting program ( GraphPad,—San—bege—+CGA—and-—convierted to Kl
val ues based on a N43H1- a- meq-h\,l ht3t ami ne d| sstci ati ¥ const ant (Kd)
of 0.8 nM Data for conmpounzls tested {in this agsay are presented in
Table 2 15 as an aver age jof e hré rgu!ts obtpined.{Tahle 12. EX# Rat H3
KL(nM) Ex# Rat H3 K1 (nM_3 130 80 |26 11 haPl 31 3% 14

23 70 52 110
24 15 56 179
25 25 57 132
26 16 84 37
27 86 102 17
29 20 105 32

Cyelic AMP accumulation

Sublines of SK-N-MC cells were created that expressed a reporter
construct and either the human or rat H, receptor. The pA; values were obtained
5 asdescribed by Barbier et al. (2004). Data for compounds tested in these assays
are presented in Table 3, as an average of the results obtained (NT = not tested).

Tabie 3.

Ex# | Human pA; | Rat pA; Ex# | Human pA; | Rat pA,
9 8.06 7.35 59 8.51 7.57
1 8.53 NT 61 8.44 7.49
12 8.26 NT 65 8.94 9.18
14 9.26 8.16 66 8.95 7.94
19 9.38 8.48 67 8.87 8.17
24 9.15 8.36 68 8.61 7.80
25 9.22 8.42 70 8.72 7.72
26 0.64 8.67 73 9.51 8.92
29 9.09 8.45 74 8.05 744

30 9.27 8.38 83 9.48 8.49
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51 32 92 13 54 36 30 WD 2007/143422PCT/ US2007/ 069723 14 10 37 130
18 68 39 21 19 66

WO 2007/143422 PCT/US2007/069723
31 8.62 8.12 86 9.48 8.50
39 9.40 8.38 95 948 8.50
40 8.88 7.87 97 9.48 8.49
51 8.64 7.66 102 9.70 8.92
56 863 7.86 104 9.14 8.37

NT = not tested
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V":&G“W“"’ZFF’?S' 21 16 51 60 23 70 52 110 24 15 56 179 25 25

What is claimed is:

1. A compound of Formula (I):

wherein
R'is -Ci.4alkyl or saturated monocyclic cycloaikyl;
mis1orz;
XisNorCH;
Yis N or CR?;
R® is —H, ~Z-Ar, -CHzNRPR®, -CN, -CO2C1.4alkyl, -COzH, or -CONR®R®;
where R" and R® are each independently -H or -C4.4alkyl; and
R?is —H or —Z-Ar;
with the proviso that one of X and Y is N and one of R? and R? is —Z-Ar;
where Z is O or 8; and
Ar is a phenyl or monocyclic heteroaryl group unsubstituted or substituted
with one, two, or three R® substituents;
where each R® substituent is independently selected from the group
consisting of: halo, -Cr.aalkyl, -OH, -OC44alkyl, -SC1.4atkyl, —CN,
-CONR'R®, and -NOy;
where R? and R® are each independently -H or -Cq.qalkyl;

ora pharmaceuhcally acceptable salt thereof.,;

wherein the heteroaryl is a group comprising up to 4 hetero atoms b
selected from mtrdgen, oxygen and sulphur and having 3 fo 12 ring atoms per hetercycle.

2. A compound as defined in claim 1, wherein R' is methyl, ethyi, propyl,
isopropyl, butyl, sec-butyl, or tert-butyl.

3. A compound as defined in claim 1, wherein R’ is methyl or isopropyl.

4. A compound as defined in claim 1, wherein R' is cyclopropyl, cyclobutyl,

cyclopentyl, or cyclohexyl.
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57 132 26 16 84 37 27 86 102 17 29 20 105 32 Cyclic AW
accurul ati on Sublines of SK-N-MC cells were created that expressed a
reporter construct and either the human or rat H3 receptor. The
pA2 val ues were obtained 5 as described by Barbier et al. (2004).
Data for conpounds tested in these assays are presented in Table 3,
as an average of the results obtained (NT = not tested). Table 3.

5. A compound as defined in claim 1, wherein m s 1.
6. A compound as defined in claim 1, wherein mis 2.

5 7. Acompound as defined in claim 1, wherein X is N, Y is CR?, and R? is —Z-
Ar,

8. A compound as defined in claim 1, wherein X is CH, Y is N, and R? is —Z-Ar,

10 9. A compound as defined in claim 1, wherein X is N, Y is CR?, and R? is —H,
where R? is —Z-Ar.

10. A compound as defined in claim 1, wherein R® is =CN, —CONH>, or
-CH3NHa.

15
11. A compound as defined in claim 1, wherein R? is —H.

12. A compound as defined in claim 1, wherein Z is Q.

20  13. Acompound as defined in claim 1, wherein Z is S.
14. A compound as defined in claim 1, wherein Ar is a phenyl, pyrrolyl, furanyl,
thiophenyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl,
pyrimidinyl, or pyrazinyl group, each unsubstituted or substituted with one, two,

25  or three R® substituents.

15. A compound as defined in claim 1, wherein Ar is a phenyl group
unsubstituted or substituted with one, two, or three R® substituents.

30 16. A compound as defined in claim 1, wherein Ar is a 4-halophenyl group.

17. A compound as defined in claim 1, wherein Ar is phenyl, 3,4-
dichlorophenyl, 4-methylsulfanylphenyl, 3-chlorophenyl, 3-fluorophenyl, 4-
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N ]

chioro-3-methylphenyl, 3-cyanophenyl, 4-chlorophenyl, 4-fluorophenyl, 3,4-
difluorophenyi, 2-flucrophenyi, 3-chlorophenyl, 2.4-difluorophenyl, 3,5-
dichlorophenyl, 2,5-diflucrophenyl, 3,5-difliorophenyl, 3-methyi-4-
methylsulfanylphenyl, or 3-pyridyl.

g, A compound as defined in claim 1, wherein

mig2, ' N

XisCH,

Yis N, _

R'is -C, -alkyl or saturated monocyclic cycloalkyl,

R%is ~Z-Ar, and Aris Phenyl substituted with 0,1,2 or 3R? substituents, and

each R7 Substituent is inde_penden_tly selected from the group consisting of:
halo, -C, alil, -OH, ~OC, jalleyl, -SC, alkyl, -.CN, -CONRURY, -NO

where R%and R® ate each independently -H or -C,.aalkyl,
ora pharm_aceutica]ly acceptable salt fhereof, wherein Z is Oxygen or sulfur,

2

19. A CoOmpound as defined in claim 1 .
cyclopentyl, or Cyclohexyl,
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65 8.l94 9.18 14 9.26 8.16 66 8.95 7.94 19 9.38 8.48 67 8.87 8.17 24
9.15 8.36 68 8.61

20. A compound as defined in claim 1, wherein

mis 2,

Xis N,

Y is CR®and R* is H,

R'is -C,_alkyl or saturated monocyclic cycloalkyl,

R?is -Z-Ar and Ar is phenyl substitated with 0, 1, 2, or 3 R? substituents, and

each R? substituent is independently selected from the group consisting of:
halo, -C, alkyl, -OH, -OC, alkyl, -SC, ,alkyl, -CN, -CONR'R’, and -NO,;

where R"and R* are each independently -H or -Calkyl,
or a pharmaceutically acceptable salt thereof, wherein Z is OXygen or sulfyr,
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—778072579722"874270°8.72 7.72 26 9.64 8.67 73 9.51 8.92 29 9.09
8.45 74 8.05 7.44 30 9. 27

21. A compound as defined in claim 20, wherein R'is cyclopropyl, cyclobutyl,
cyclopentyl, or cyclohexyl.

22, A compound as defined in claim 1 selected from the group consisting of:
[6-(3,4-Dichloro-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1 -yl}-methanone;
(4-lsopropyl-piperazin-1-yl)‘[B-(pyridin—3-yloxy)—pyridin-3~yl]—methan one;
{4-1sopropyl-piperazin-1-yl)-[6-(4-methylsuifanyi-phenoxy)-pyridin-3-yl]-
methanone;
[6-(3-ChIoro-phenoxy)-pyridin-S-yi]—(4-isopropyl-piperazin-‘l—yl)—methanone;
(4-1sopropyl-piperazin-1-yl)-(6-phenoxy-pyridin-3-yi}-methanone:
[6-(4-Chloro-3-methyl-phenoxy)-pyridin-3-yi-(4-isopropyi-piperazin-1 ~yh)-
methanone;
3-[5-(4-Isopropyl-piperazine-1-carbonyl)-pyridin-2-yloxy}-benzonitrile:;
[6-(4-Chloro-phenoxy)-pyridin-3-y/-(4-isopropyl-piperazin-1-yl)-methanone;
(4-Cyclopropyl-{1,4]diazepan-1 Y)-[6-(3,4-dichloro-phenoxy)-pyridin-3-yl}-
methanone;
[6~(4-Chloro-phenoxy)-pyridin-3-yil-(4-cyclopropyl-[1,4]diazepan-1 -yh)-
methanene;
3-[5-(4-Cyclopropyl-[1,4]diazepane-1-carbonyl)-pyridin-2-yloxyl-benzonitrile;
[6-(4-Chloro-3-methyl-phenoxy)-pyridin-3-ylj-(4-cyclopropyl-[1,4]diazepan-1-yl)-
methanons;
(4-Cyclopropyl-{1,4]diazepan-1-yl)-(6-phenoxy-pyridin-3-yl)-methanone:
{(4-Cyclobutyl-[1,4]diazepan-1-yi)-[6-(3,4-dichloro-phen oxy)-pyridin-3-yl}-
methanone;
[6-(3,4-Dichloro-phenoxy)-pyridin-3-yl]-(4-isopropyl-[1,4]1diazepan-1-yl)-
methanone;
[6-(4-Chloro-3-methyl-phenoxy)-pyridin-3-yij-(4-cyclobutyl-[1,4]diazepan-1-y| )-
methanone;
[6-(4-Chloro-3-methyl-phenoxy)-pyridin-3-yl]-(4-isopropyl-[1,4]diazepan-1 -yl
methanone; 7
(4-Cyclopropyt-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl)-
methanone;
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8.38 83 9.48 8.49 31 8.62 8.12 86 9.48 8.50 39 9.40 8.38 95 9.48
8.50 40 8.88 7.87

(4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-
methanone;
3-[5-(4-Cyclobutyl-[1,4]diazepane-1-carbonyl}-pyridin-2-yloxy}-benzonitrile;
(4-Cyclobutyl-[1,4]diazepan-1-yl)-(6-phenoxy-pyridin-3-y|}-methanone;
(4-Cyclopropyl-piperazin-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-methanone;
[6-(3-Chloro-phenoxy)-pyridin-3-yl]-(4-cyclopropyl-[1,4]diazepan-1-y1)-
methanone;
[6-(3-Chloro-phenoxy)-pyridin-3-yl]-(4-cyclobutyl-[1,4]diazepan-1-y1)-
methanone;

[6-(4-Chloro-phenoxy )-pyridin-3-yl]-(4-cyclobutyl-[1,4]diazepan-1-yl)-
methanone;
(4-Cyclobutyl-[1,4]diazepan-1-yl}-[6~(3.4-difluoro-phenoxy)-pyridin-3-yll-
meathanone;

(4-CyclopropyH 1,4]diazepan-1-y1)-[6-(3,4-diflucro-phenoxy)-pyridin-3-yl]-
methanone;
[6-(3,4-Difluoro-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)}-methanone:
(4-Cyclobutyl-{1,4]diazepan-1-y!)-[6-(2-fluoro-phenoxy)-pyridin-3-yI]-
methanone;

(4-Cyclobutyl-{1,4]diazepan-1-y1)-[6-(2,4-diflucro-phenoxy }-pyridin-3-ylj-
methanone;
(4-Cyclopropyl-[1,4]diazepan-1-yl)-[6-(2-fluoro-phenoxy)-pyridin-3-yl}-

methanone;

(4-Cyclopropyl{1,4]diazepan- 1-yl)-[6-(2,4-difluoro-phenoxy)-pyridin-3-yl]-
methanone;
(4-Cyclobutyl-[1,4)diazepan-1-yl)-[6-(3,5-dichlaro-phenoxy -pyridin-3-yl]-
methanone;

{(4-Cyclopropyl-[ 1,4]diazepan-1-yi)-[6-(2,5-difluoro-phenoxy)-pyridin-3-yl]-
methanone;
(4-Cyclopropyl-{1,4]diazepan-1-yI}-[6-(3,5-dichloro-phenoxy)-pyridin-3-yl}-
methanone;
(4-Cyclobutyl-[1,4]diazepan-1-y!)-[6-(3,5-difluoro-phenoxy)-pyridin-3-yl]-
methanone;
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97 9.48 8.49 51 8.64 7.66 102 9.70 8.92 56 8.63 7.86 104 9.14 8.37
NT = not tested Wiat is clainmed is: 1. A conpound of Formula (I):
L6- 41V

{4-Cyclopropyl-{1,4]diazepan-1-yl)-[6-(3-fluorc-phenoxy)-pyridin-3-yl}-
methanone;

[6-(3-Fluoro-phenoxy )-pyridin-3-yl]-(4-isopropyl-[1,4]diazepan-1-yl}-methanone;
(4-Cyclobutyl-[1,4]diazepan-1-yi)-[6-(3-luoro-phenoxy)-pyridin-3-yl]-
methanone;
(4-Cyclobutyl-[1,4]diazepan-1-yl}-[6-(3-methyl-4-methylsulfanyl-phenoxy)-
pyridin-3-yll-methanone;
(4-Cyclopropy!-[1,4]diazepan-1-yl)-[6-(3-methyl-4-methylsulfanyl-phenoxy)-
pyridin-3-yl]-methanone;
(4-Isopropyl-[1,4]diazepan-1-yl)-[6-{3-methyl-4-methylsulfanyl-phenoxy)-pyridin-
3-vl]-methanone;
[6-(3,4-Dichloro-phenoxy)-pyridin-2-yl]-(4-isopropyl-piperazin-1-yl)-methanone;
(4-Cyclopropyl-[1,4]diazepan-1-yl)-[6-(3,4-dichloro-phenoxy)-pyridin-2-yl]-
methanone;
(4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(3,4-dichloro-phenoxy)-pyridin-2-yl]-
methanone;
[6-(3,4-Dichloro-phenoxy)-pyridin-2-yl]-{4-isopropyl-[1,4]diazepan-1-yl)-
methanone;
[6-(4-Chloro-3-methyi-phenoxy)-pyridin-2-yl]-(4-cyclopropyl-[1,4]diazepan-1-yi)-
methanone;
[6-(4-Chloro-3-methyl-phenoxy)-pyridin-2-yl-(4-cyclobutyl-[1,4]diazepan-1-yl}-
methanone;
[6-(4-Chloro-3-methyl-phenoxy)-pyridin-2-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-
methanone;

[5-(3,4-Dichloro-phenoxy »-pyridin-2-yl]-(4-isopropyl-[ 1 ,4]diazepan-1-yl)-
methanone;
(4-Cyclobutyl-[1,4]diazepan-1-yI}-[5-(3,4-dichloro-phenoxy)-pyridin-2-yl]-
methanone;
(4-Cyclopropyl-[1,4]diazepan-1-yl)-[5-(3,4-dichloro-phenoxy)-pyridin-2-yl]-
methanone;
3-(3,4-Dichloro-phenoxy)-6-(4-isopropyl-piperazine-1-carbonyl)-pyridine-2-
carbonitrile;
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wherein Rl is -Catal kyl or saturated nonocyclic cycloalkyl; mis 1
or 2 Xis Nor CH Yis Nor CTRa; Rais -H, -Z-Ar, -CHARbRe, -CN,
-0Q201. 4al kyl, -0Q21-1, or -CONRblr; where Rb and Er are each

i ndependently -H or -Cl.4alkyl; and R2 is -Hor -Z-Ar; with the
proviso that one of X and Y is N and one of Ra and R2 is -Z-Ar; where
Z1SOor S; and Ar is a phenyl or nonocyclic heteroaryl group
unsubstituted or substituted with one, two, or three R3 substituents;
where each 53 substituent is independently selected fromthe group

consi sting of: r‘Ba(|3%-chl'ﬁiﬂfe ARdnk)-6- (54 Qﬁbro@)"ﬂpe% R Eérbor@ﬂ%ynd‘)@%—

where Rd and Re are e endently -01. . 4al'’k

phar naceut i cal | fa@(%"ﬁf)?%%?rg' alt thereof , wherein the heteroaryl is
a group conpri siéag-Qyplopropyl1hidizmeparat lecabong)-8-(1-@ethisufamyhplienogen,

oxygen and sul ptbygd,,%r_wgcé?@aﬁgtng 3 to 12 r| ng atotha per hetercycle.

2. A conpound as defined in cla rein 51 is nethyl, ethyl,
propyl, i sopropfr‘ioéfﬁff’@pry’ Ee‘*&d'qfﬁE’%ﬁ Qﬁ‘fboﬂlé'}’§ {ytiginrB-yloxy: pyr,bij ineApound as
defined in clai marbpnitfeer ein 51 is methyl or isopropyl. 4. A conpound
as defined in cl B C onY,

cycl opentyl, or 33?/(9%[10 mﬁ{hﬁéﬁ %gy 4003068!3&?16%9 4id'%17% | ned‘%%”g a| m1,
wherein mis 1. P¥! 'W‘%Qﬁﬁ%lﬁfﬂ?j as defi ned inclaim1, wherein mis 2.

57. A conpound 6e8-Oylebproveal[ 1 4tiazbgdngd 1 loarbOR @S-8 (IY-dicHiGo-Phentxy) pydeta. and
R2 is -ZAr. é&%%gpménd as defined in claim1, wherein Xis CH, Y is

N, and R2 is -
6-(4-Cyclopropyl-[1,4]diazepane-1-carbonyl)-3-(4-fluoro-phenoxy)-pyridine-2-

carbonitrife;
6-(4-Cyclopropyl-[1,4]diazepane-1-carbonyl)-3-(3-fluoro-phenoxy)-pyriding-2-
carbenitrile;
6-(4-Cyclopropyl-[1,4]diazepane-1-carbonyl)-3-(2-fluoro-phenoxy)-pyridine-2-
carbonitrile;
6-(4-Cyclopropyl-[1,4]diazepane-1-carbonyl)-3-(4-methylsulfanyl-phenoxy)-
pyridine-2-carboxylic acid amide;
6-(4-Cyclopropyl-[1,4]diazepane-1-carbonyl)-3-(pyridin-3-yloxy)-pyridine-2-
carboxylic acid amide;
[6-Aminomethyl-5-(3,4-dichloro-phenoxy)-pyridin-2-yl]-{4-isopropyl-piperazin-1-
yl}-methanone;
{(4-Cyclopentyl-[1,4]diazepan-1-yl}-(6-phenoxy-pyridin-3-yl}methanone;
(4-Cyclopentyl-[1,4]diazepan-1-yl}-[6-(3,4-dichloro-phenoxy »-pyridin-3-yl)-
methanone;
(4-Cyclopentyl-[1,4]diazepan-1-yl)}-[6-(4-fluoro-phenoxy)-pyridin-3-yi]-
methanone;
[5-(4-Chloro-phenoxy)-pyridin-2-yl]-(4-cyclobutyl-[1,4]diazepan-1-yI)-
methanone; :
(4-Cyclobutyl-[1,4]diazepan-1-yl)-[5-{(4-fluoro-phenoxy)-pyridin-2-yl]-
methanone;
[5-(3-Chloro-phenoxy)-pyridin-2-yll-(4-cyclobutyl-{1,4]diazepan-1-yl)-
methanone;
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10 9. A conpound as defined in claiml1, wherein Xis N, Y is CRa, and
R2 is -H where Ra-is -Z-Ar. 10. A compound as defined in claiml,
wherein Ra is -CN, -CONH2, or -CH2NH2. 15 11. A conmpound as defi ned
inclaiml, wherein Ra is -H. 12. A compound as defined in
claim1l1l, wherein Zis 0. 20 13. A conpound as defined in claim1,
wherein Zis S. 14. A conpound as defined in claim1l, wherein Ar is
a phenyl, pyrrolyl, furanyl, thiophenyl, inidazolyl, pyrazolyl,

oxazol yl, isoxazolyl, thiazolyl, pyridyl, pyrimdinyl, or pyrazinyl
group, each unsubstituted or substituted with one, two, 25or three R3

henyl ar oup. urSaRSEPRaR A B RS b B PR e or ¢ hr ce. R3
substituents. 30dBanoAeconpound as defined in claim1, wherein Aris a
s phonyl .3, 3 Oy bR R R P R R dn. Whereln A

3- chl or ophenyl! ,mgh EI”T"ﬁ@)urophenyl 4- chI or o- 3- rret hyI phenyl

3- cyanophenyl , [4{ZbhefosHaasyb- yrﬂmfd mfmﬁ:n I-[1 déze gh ﬁJ rophenyl,
2-fluor ophenyl , éhchl or ophenyfJ 2, 4!*’}(}' f uouw 4’:} ' p yBLO
di chl or opheny! , ™2 "&198¢% | uor ophenyl, 3, 5-difl uor ophenyl 3-net hyr-4-"

met hyl sul f any| g@ygibpenty- p@eqamn-ndw[s (ﬂﬁlorwpmmpndhmymmbihama n
nonocy i“”éeLS'éf‘sﬂaﬁﬂ'a"f’-%&#@“ﬁ“ﬁ AteobRpvioboran yilndhordl o™
Wi é h 0, | ém I2 W%C:i;rg %m}-@wélﬁ}@ll (4n9plepgati- mwr;@ubgﬂmnona.
I_gcingl kyl , yC%téeg I ﬁé|%ﬁ@?ﬂ$@%é{%§%l%e%#?& %m WEde erqlodentl -H
or -Cl4alkyl ) ?ﬁ?& V:#BB%’BH‘ )1@' E?p?"@B?’%{ "Byl @%}4 SPBGFGher ei n
Z i s oxygen or {(&Gl¢lorutyl-pBerafind eige{tbicaspraabiy)eeridim3-gll- auetmﬁ&e wherein
fR1L is cyclopr ?ﬂ%biazgﬁé‘nl-‘pﬂ%-w-ﬁuofbyﬁeﬂm%\%idin-@y’?[]-rﬁé;{tﬁér%'ﬂs.xyl :
[6-(4-Fluoro-phenoxy)-pyridin-3-yll-{4-methyl-[1,4]diazepan-1-yl)-methanone;
6-(4-Cyclopropyl-{1,4]diazepane-1-carbonyl)-3-phenoxy-pyridine-2-carbonitrile;
6-(4-Cyclobutyl-[1,4]diazepane-1-carbonyl}-3-(4-fluoro-phenoxy)-pyriding-2-
carbonifrile; and
(4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenylsulfanyl)-pyridin-3-yi]-
methanone;
and pharmaceutically acceptable salts thereof.

23. A compound as defined in claim 1, or a pharmaceutically acceptable salt
thereof.

24. A pharmaceutical composition comprising: .
(a) an effective amount of a compound of Formula (t):

R\N

O

wherein
'RY is -Cqalkyl or saturated monocyclic cycloatkyl

misiorg;
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20. A conpound as defined in claim1, whereininis 2, Xis N, Yis
CRa and Ra 14, Rl is -Cl4alLkyl or saturated nonocyclic cycloal kyl, Rl
is'-Z-Ar and Ar is phenyl substituted with 0, .1, 2, or 3 Rs
substituents, and each Rs substituent is independently selected from
the group consisting of: halo, -C ,alkyl,-CN -COW and -NO2; where
Rd and Re are each independently -H .or or a pharmaceutically
acceptabl e salt thereof, wherein Z is oxygen or sulfur, 21. A
conpound as defined in claim20, wherein RL is cyclopropyl,

cycl obutyl, cy&lispemtGH;, or cyclohexyl. 22. A conpound as defined in
claim1l sel ect q:,q qu@ﬁahe group consisting of:

[ 6- (3, 4-Di chl oro- phenoxy) pyridin-3-y1]-(4-isopropyl -pi perazin-1-yl)-
net hanone; R®is —H, —Z-Ar, -CHaNR®R®, -CN, -CO.C1.calkyl, -COzH, or -CONRPR®;
(4-1'sopropy! - i per agigps ko 4dd 85600 uBsetobh®I N ! oy 17 met han
(4-1 sopropyl - pr)er—atorn-Z-Ayl) 16- (4- met hyl sul f anyl - phenoxy) - pyri di n-3-y
11- et hanone;

(6- (3- Chl oro- pwlg}lgjeﬁrowso gt oneg fxE]nd(y4'5|Ns%npdr°d'}§yqf-%iaﬂgﬁaﬁ"r?—“ﬁ[;yl)-rreth

anone; where Z is O or 8: and

4-| I d met h
[6- (4 Cni o o- 5- nit B PSRl o BefhIe ARaca oo Bog b bisd e .
-y1)- net hanone; W1th one, two, or three R® substituents

3-15-(4-1 sopropy! - RinAs e shn SRl RYspBMId ) SarBath PN rEGIERM 11!

[6 (4- Chl or o- pheno%?@s'ﬁyﬂﬂloﬁl h&"@ ~G1-4alkyld <O oiCapglkylpiSeasalini -ON,y-1) - met h
anone; CON RdRB

4- Cycl opr opyl 1,4 di azej 1 46- ( 3, 4-di chl or o- phenox ridin-3
Syl]q/ mgfhaﬁgne[ ] where P?Qand Ryare eacr(l independently -H orpC1 4alky?/) by

[ 6- (thhl or 0- plresheyha®dihicsliytedetdble § wrd PARPY 141, 41di azepan- 1-y1)
- net hanone;

3-[5- (4- Cycl oQ&bbﬁyEﬂ@%ﬁﬁ’i'%ﬂé@%é’fﬂ@l&@amb@w1) pyri di n-2-yl oxyl - benzon
itrile: herein the heteroaryl isa group comprising up to 4 hetero atoms,,

[ 6- (4- Cnl or o- #Iried g prsse eygeepydsuphwr subnying 3 taciPainapPEpY AT BEH aze
pan-1-y1l)- net hanone;

(4- Cycl opropyl28[ 1, Axrlhiaa'zaqwazﬁeale(yrﬁpos(tﬁnphmdng{cp@(ﬂihdﬁ@fﬁmyéahorﬁ@tsmgﬂone

(4 Cycl obut ylff alﬁ ?mgéeed'ee‘fﬁs?ﬂe?% fﬁ%“ %hf A% gmsbs}igg Bﬂéhrgﬁ‘iﬁtgrpyri di n- 3-
y1] - net hanonentda®nEs, 42 Diceptor antegqliste irs receptor antagonists, serotonin-

PG & S R e et Ran ol opan

, 41cl i azepan- ;[Loya_g'en%@ ﬁ@gﬁaﬁ@éﬂhlbqtors non-selective serotonin re-uptake inhibitors,

[ 6-( 4- Ohl or 0- e BRIANTRRRRDMAILIRNE, bHi Rrodairh] - (4- 1 Sopr opy141, 41di azepa
n-1-yl)- nethanone;

(4-Cycl opropyl4l, 41di azepan-1-y1l) 46- (4-fl uor o- phencow) - pyri di n- 3-y1] -
met hanone;

(4- Cycl obut y 1445 a7 uf49RpEA 21 95Fnrd frecltian ek d Eprchospyp pymsistivgios- y1] -
net hanone; (4-Cyclobutyl-[1,4]diazepan-1-y!)-[5-{4- ﬂuoro—phenyisuifanyl) -pyridin-2-yl]-

methanone;

[B-(4-Chloro-p henylsulfanyl)-pyridin-3-yi}-(4-cyciob utyl-[1,4]diazepan-1-yl)-
methznone; .
(4-Cyclobuty!-[1,4idiazepan-1-yI)-( (6-phenylsulfanyl-pyridin-3-yl)-methancne:
(4-Cyclopentyl-piperazin-1-yl)-[6-(3- methyl 4-methylsulfanyl-phenoxy)-pyridin-
3-yl}-methanone;
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345-(4-Cyclobuiyl[ 1, 41di azepane- 1- car bonyl ) - pyri di n- 2-yl oxyRenzoni t ri
| e;
(4- Cyclobutyl [ 1, 4] di azepan- 1-y1) - (6- phenoxy-pyridi n-3-yl) - net hanone;
(4- Cycl opropyl - pi perazi n-1-y1) 16- (4-fl uor o- phenoxy) - pyri di n-3-yn-nmet h
anone;
[ 6- (3- Chl or o- phenoxy) - pyridi n-3-yl1]-(4-cycl opropyl -[ 1, 41di azepan-1-yl
) - et hanone;
[ 6- (3- Chl or o- phenoxy) - pyridi n-3-yl]-(4-cycl obutyl-[1, 4] di azepan-1-y1)
- nmet hanone; (4-lsopropyl-pi aemn1-l 6- 3methl4~ m f -3-

4 y > 5 yl-4-methylsu fa[n_yL.' DJ]B&D}%Q gﬁnd[n i y1)

[ 6- (4- Chl or 0- phenox ridin- 4-cycl obu
- met hanone; i %2‘”8}/

(flllwcl ?ﬁut y - [[8-(4Fdiop-pRétxilpihtik &-{iBu4s P ddyMOp S BRERANMEmMBNE i n- 3-
y met hanone; . o

(4- Oycl opr opy! f-EDEl 4liasaran Ty 6rd-Tugramhsnexisyddipieionstiamyei di n- 3
-y1] - met hanong4-Cyclobutyl-[1,4]diaze an1 )-{5-phenylsulfanyl-

[6-(3,4-Difl uoré) PPF yxl)' ngx p y ]p 1 Ey 8yr>|/d”3 2Iyl)er?%{9?nr?nie yl)m
et hanone: [6-(4-Fluoro-phenoxy) pyndm-S-yI] (4 methyl [1 ]dlazepan 1- y! -methanone;

(4- Cycl obut yl - [ghg4] di azepan-1-y1)-{6-(2-fl uoro-phenoxy)-pyridin-3-ynm
et hanone; |

(4- Oycl obut y1- (& 4T HPRs RSN RY B304 (4Iseb vy (RIPT2BRINERY P B n- 3- v
11- met hanone; and pharmaceutically acceptable salts thereof.

(4-Cycl opropyl -[1, 41di ezepan-1-y016- ( 2-f| uor o- phenoxy) - pyri di n- 3-y11-
met hanone;

(4-Cycl opropyl -471, 4A ghamezanticht s dbBiti6 2 adboeifd toQut=tm [PAER@KY) coppribify N- 3
-yl i met hanone; topi

(4- Cycl obuty1l- [10 fngl ezepan 1-y1)- [6 (3, 5-di chl or o- phenoxy) - pyri di n-3
-yl] - net hanone; '

(4 Oyel opropyl 4. 4 BharsRaRs Snnd sl i 2o S Adone: DS B o N

(4- Cycl opr opyl-(‘f Cyalpeyty Wi distiavepary 1v1a5-pBerSisdifartyl-pyratipRehonehanpye:i di n-

3-y1] - met hanop&ryciobutyl-{1,4)diazepan-
(4- Cycl obutyl - E;i YJ: i a)z/eI a;l-a _epan 16” ((%pgenglsﬂfangl 8yr'dll“| %89 njawpi’% n- 3-
y1] - met hanonel {4-Chloro- phenylsulfanyl) pynd:n-3 -yl]-(4- cyclobuty!-{1 Aldiazepan-1-yl)-

(4- Cycl opr opy l4ikiebdha@zepan- 1-y1) 46- ( 3-f | uor o- phenoxy) - pyri di n-3-yljm
et hanone; ol g4

[ 6- ( 3- FI uor o- phERERFUMIT Hifiarenay 1G4 Bepehspyisptiany) Jdivadiegari- 1-y1) -
met hanone; methanone;

e L e PSS A A

(4- Cycl obut y 1416 @fduera ephaned} i) dh63 4/B-(4Rb fry Byl bigtRiANA Sl &longhenoxy
)- pyridin-3-y %ﬂ; Z |
(4- Cycl opr opy147; %? Y g&ﬁ[af'-r&b’)f@- CangiRymelyirgianyrheneampyridienox
y)- pyridin-3- 94ylimmﬂhrmmae

4- | 141 I t hyl sul f | - ph
§ pyfloglr ggyw | (44 k%@éﬁ?@{br% "Y;l'*)yl)":lfg- e{m l-t{] X]ethy!sgl?any}/pr?gqoxya)np%ndﬁ 3enoxy
[ 6- (3, 4- D chl oylpmptin@noms;) - pyri di n-2-y1] - (4-i sopropyl - pi perazin-1-yl)-
met hanone;
(4- Cycl opr opylgf1 CYRR R EiEeRpry g (S0l Ry BdiB-3pmemetopnansy r i di n- 2-
yl k met hanone;
(4-Cycl obutyl111, 41di azepan- 1-y1) 16- ( 3, 4-di chl or o- phenoxy) - pyri di n-2-y
11- net hanone;
[ 6- (3, 4- Di chl or o- phenoxy) - pyridi n-2-y1]-(4-isopropyldl, 41di azepan-1-y
1) - met hanone;
[ 6- (4-Chl or o- 3- net hyl - phenoxy) - pyri di n- 2-y1] - (4-cycl opropyl-11, 41di az
epan-1-yl)- net hanone;
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[ 6- (4- Chl or o- 3- et hyl - phenoxy) - pyri di n-2-y1] - (4-isopropyl -[1, 4] di azep
an-1-y1l)- net hanone;
[ 5- (3, 4-Di chl or o- phenoxy) - pyri di n-2-y1] - (4-isopropyl4dl, 4] di azepan-1-y
1) - net hanone;
(4- Cycl obutyl41, 4] di azepan- 1-y1) 45- ( 3, 4-di chl or o- phenoxy) - pyri di n-2-y
| k met hanone;
(4-Cycl opropyl4l, 41di azepan- 1-y1l) 45-( 3, 4-di chl or o- phenoxy) - pyri di n- 2-
y1l] - met hanone;
3-( g 4- Di E hi _0{(@,_—(p,lwmw%ﬁeii(aﬁepaﬁqpﬂp(wﬁ—icwm@f@ﬁuiH%'—)lT—:%@t'hQﬁHﬁé,l) -pyri di
ne-2- carbonityrile; . .
3- (3, 4-Di chl or@Z%ﬁéor%%fp-’@g'Fﬂe—plag'c;b’p)O(BSH'@MOﬁ%PHﬂ”ﬁ%‘YQ‘-“?%?%H%B”dpyri di
ne- 2- car boxyl UeCymtoibdty&ti Aleiazepan-1-y1)-{6-(4-methylsuifanyl-phenoxy)-pyridin-3-ylj-
6- (4- Cycl oprop &tﬁ%modf edi azepane- 1- car bonyl) - 3- (4- net hyl sul f anyl’- phenox
y)- pyridine-2-carbonitrile;
6- (4- Cycl opr opnighasaticaiieain aeceptabler datinihkyecR- (pyri di n- 3-yl oxy) - pyri di
ne-2- carbonitrile;
3- (4- Chl or o- 3- net hyl - phenoxy) - 6- (4-cycl opropyl41, 41di azepane- 1- car bon
y1)- pyridi ne-Z8 cafsonipoend es defined in claim 1, or a hydrochloride monohydrate
6- (4- Cycl opr oppydids, 4] di azepane- 1-car bonyl) - 3- (3, 4-di chl or o- phenoxy) - p
yridi ne2-carbonitrile; :
6- (4- Cycl opropyl141, 41di azepane- 1- car bonyl) - 3- (4-f | uor o- phenoxy) - pyri d
i ne-2- carbonggrihke; ol _ - .
6- (4- Cycl opr op(tj 14%?%ng ?%%deasgﬁg?ef-% gcil? ]gblnsefle)cfeg-ﬁ(og} tfhle §b°ru8-°8ﬁsésr?8§)?f'- pyrid
i ne-2- car boni[%("ﬁ'ﬁ"g'c loro-phenoxy )-pyridin-3-yl}- 4-isopropyl-piperazin-1-yi)-
6- (4- ©ycl opr opyetddnodkdi azepane- 1- car bonyl) - 3- (2-f | uor o- phenoxy) - pyri d
i ne-2- carboniarile; . . L o
6- (4- Cycl opr opy 1Ry hP iR ERRH A MEL R i Xy Py idisrdryHynalidToasy | - phenox
y)- pyridine- 24-dm>pb1p)ﬁygbiberaaiﬁi1d,/])a[Bi(d-a"iethylSulfanyf-phenoxy);;qyridig-&yl]-

in-

6- (4- Cycl opr OQXJtﬁJrFOhé‘] di azepane- 1- car bonyl) - 3- (pyri -yloxy)-pyrid
i ne-2- carboxylic acrd am de;

[ 6- Ami nonet hy 16-83-CBlob-hieriokydmyrigih8ndxyisopsopiidiiper2ziy-1 ]y {rdethapeopy| - pi

erazin-1- yl - (:4-,QyC 41,
P4] di azepan}/12(4_§P%g?gﬂgﬂgééﬂ %}F(%%ﬁ%ﬁp{;@%fyﬁgﬂgﬂ%gone;
(4- Cycl opent yi& ~-Ghldicaz-ayedhy-phgnbxyl ey (iGn-4-ydi (dfidoprapy bliperaziy ) -yyr i di n- 3-
yl ' met hanone; methanone;
(4-Cycl opentyl4l, 4! di azepan- 1-y1) 46- (4-fl uor o- phenoxy) - pyri di n-3-y11-
met hanone: 3-[5-(4-Isopropyl-piperazine-1-carbony!)-pyridin-2-yloxy]-benzonitrile;
Engj ﬁ ;1;] ﬁg_or 0- b eROMKIo- b ) dyRdiN-Bly (A1e¥ b it dAd 1 41 dharsran- 1-y1) -
(4- Oycl obut y 14T CH§leRrap ¥ LARZea3mEY-IE- B iadiptiorptRbRBNsy)-PysiEin- 3 - 2- 01-

met hanone; methanone; o :

5 (-t or o~ RREAGKY- b ) A ALl S el AP 1y
methanone;
3-[6-(4-Cyclopropyl-[1,4]diazepane-1-carbonyl)-pyridin-2-yloxyl-benzonitrile;
[6-(4-Chloro-3-methyl-phenoxy)-pyridin-3-yij-(4-cyclopropyl-[1,41diazepan-1-
yl)-methanone;
{4-Cyclopropyl-[1,4]diazepan-1-yl)-(6-phenoxy-pyridin-3-yl)-methanone;
(4-Cyclobutyl-[1,4]diazepan-1-yl}-[6-(3,4-dichlora-phenoxy)-pyridin-3-yi]-
methanone;
[6-(3,4-Dichloro-phenoxy}-pyridin-3-yl]-(4-isopropyl-{1,41diazepan-1-yl)-
methanone;
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(4-Cycl obutyl141, 4] di azepan-1-y1)-[5-(3-fl uoro-phenoxy)-pyridin-2-yl}-
met hanone;

(4-Cycl obutyl141, 41di azepan- 1-y1)-[5-(2-fl uoro-phenoxy)-pyridin-2-yl]m
et hanone;

[ 6- (2- Chl or o- phenoxy) - pyridi n-3-y1] - (4-cycl obutyl -[ 1, 41di azepan- 1-y1)
- nmet hanone;

(4- Cyci opentyl - pi perazi n-1-yl) 46- (4-fl uor o- phenoxy) - pyri di n- 3-yl | - nmet
hanone; o _ _ _

ggog 2 Chl or o- phepXEhioRYS-téthlpRenbk))pyfih-8 R ORYbE PEAGEdpark1 ) - met h
[ 6- (2- Chl or o- phePBBMF %y r i di n- 3-y1] - (4- cycl opentyl - pi perazi n-1-yl ) - me
t hanone; [6-(4-Chloro-3-methyi-phenoxy)-pyridin-3-yl}-(4-isopropyl-{1,4]diazepan-1-yl)-

[ 6- (4- Chl or o- phepgakbadyri di n-3-y1] - (4-cycl opentyl - pi perazi n-111) - met
hanone,;

(4- Cycl opent yI - pffesiepreryl-i.Adigzapan- byIHEu & e orAanesy PYIIT 33l n- 3- yI | - et
hanone; methanone; _

(4- Oycl obut yI - Pipeyagiriaiddzbad i o405 RORGN bR .- 3- v 2 - meth
(1, 4)E1azepan-1fV¥FTBﬂ%4mfluoro-phenoxy)-pyr|d|n-3-y1]-nethanone;

[ 6- (4- FI uor o- phasxaLydupiiydlit Atdizgddre (1dearBRobhilydvidid 4l ibxAZRRaAitde;y 1) - met h

anone;
6- (4- Cycl opr opyi4 gidolpfdl'%l SRR B SRSy PY I REHE RS P BV P i ne- 2- car b
onitile: yclopropyl- plperazm -1-y)-[6-(4-fluoro-phenoxy)-pyridin-3-yl}-methanone;

6- (4- Cycl obutyl 1@[- ﬂ'idib-@ﬁ@ﬁ%‘)%yrhrﬁﬁwpw%prgpﬁﬁﬁdjé&@béﬁ R{gnoxy) - pyri d

i ne-2- carbonltrl :

(4- Cycl obutyl - Blgiepan 1-y1)-[6-(4-fl uoro-phenyisul fanyl)-pyridi
n-3-yli net hanon&,6 (3Ftprphizenond epidieall-(#-adcept-tlldamabt-yih-her eof . 23.
A conpound as defetagshet N claim 1, or a pharmaceutically acceptable
salt thereof %§%§: harnaceﬁtlc I osition conprisin (a) an

effective amounf r%BW%Bﬁ’Byr'*%Hk ‘yﬁowﬁﬂfiqmae?%S§W?X(

wherein R is - @ethaadrieyl or saturated nonocyclic cycloalkyl; mis 1

or 2; Xis N or Ra HZ2INRbRd, - ON,
"ocec. 4ai kyl -‘%g;b‘“w kT o b g
i ndependent | y - He0f"?€14atkyl; and R2 is -Hor -Z-Ar; with the

provi so that oné-@fcioXroppd1 MdlaSepMnan,q [&(B4-aifludkbpranekyRByridm-3-y- Ar ;  where
Zis 0 or S; ang ﬁémh% a phenyl or nonocyclic heteroaryl group
unsubstituted or substituted with one, two, or three R3 substituents;
where each R3 slftddiiiverrpheaoryhemigeradrfisprreey-eep@antindm t he group
consi sting of: HhaihegoneCl. 4al kyl, -OH, -0Cl4al kyl, -QON,- CONRdRb, and

O?KEJ 4al kyl ; o&ngkgﬁag ?g@ﬁ ﬁﬁ y%g c%%nggqgggq%EMFngeof and (b)
a pharnaceutlcaWPWa@wéeptable ex0|p|ent

(4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(2,4-difluoro-phenoxy }-pyridin-3-yl]-

methanone;

(4-Cyclopropyl-[1,4]diazepan-1-yl)-{6-(2-fluoro-phenoxy)-pyridin-3-yl]-

methanone;

(4-Cyclopropyl-[1,4]diazepan-1-yl}-[6-(2,4-diflucro-phenoxy)-pyridin-3-yI}-

methanone;

(4-Cyclobutyi-[1,4]diazepan-1-yl)-[6-(3,5-dichloro-phenoxy }-pyridin-3-yl]-

methanons;
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wherein the heteroaryl is a group conprising up to 4 hetero atons |
sel ected fromnitrogen, oxygen and sul phur arid having 3 to 12 ring
atons per hetercycle. 25. A pharmaceutical conposition according to
claim 24, further conprising: an active ingredient selected fromthe
group consisting of Hl receptor antagonists, H2 receptor antagonists,
H3 receptor antagoni sts, serotoninnorepinephrine reuptake inhibitors,
sel ective serotonin reuptake inhibitors, noradrenergic reuptake

i nhi bitors, non-sel ective serotonin re-uptake inhibitors,

acetyl chol i nest e(a@aobrem-hlza‘q@éz%pa@m mqﬂ@fd|ﬂabﬂo-ph§r§;xyy°pyﬁ@ﬁr@%nd as
defined in claln1é sel ected fromthe group consisting o

(4- Oycl obutyl - [ 17 MM°8%epan- 1- y1) 45- (44l uor o- phenylsulfanyl) pyri di n-
2-yl i met hanone; (4-CyclopropyH[1.4]diazepan-1-yl)-[6-(3,5-dichloro-phenoxy)-pyridin-3-yl]-

[ 6- (4- Chl oro- phgﬂMh§thanyl) pyridin-3-yl)-(4-cyclobutyl-]
, 4] di azepan-111) - meth

(4- Oycl obut y1-0 (ﬂféﬁﬂ%\t‘z*%arﬁlé@z?&?n-‘(-B'J-Eriéﬁﬂf@wpawwwa@ gdwla- y1) - met h
anone; methanone;

(4-Cycl opentyl ( t 1 h | f | - phenoxy) -
pyridi n3-yft- mﬁ%@ﬁél%ﬁbﬂ}l [l1 #d@zé{?an 13ylﬁ% Q—}f&oro p}m%xy\f pyr%ln @m’
(4-1sopropyl - plﬁ%wﬁﬁpwil-yl)46 (3- et hyl - 4- met hyl sul f anyl - phenoxy) - py
ridin-3- yll- nmetfherrines-phenoxy)-pyridin-3-ylj-(4-isopropyl-[1,4]diazepan-1-yl)-

[ 6- (4-Fl uor o- phengéxngyrldln 3-yl)-(4- |sopropyl pi perazin-1-yl)-neth
anone;

(4- Et hyl - [ 1, 41di(a%egebyty-[y#idazgrand-1i)-iGd3-Ouqstrerorxy)-ppidin-#yh- 3- y1] - met ha
none; methanone;

gﬁO%C| obutyl1ll (f’& I(%%E(Pﬁgﬂdlazg e?n:'l(-y%—[g—qg-% h?(ll-J -rtne ?//sulfg I- phenoxy%_ y1)-meth
[ 6- (4- Fl uor o- phewishty3-vipyethehione3- y1] - (4- net hy141, 41di azepan-1-y1)-neth

anone; and (4-Cyclopropyl-[1 41d|aze an- 1-yl [6-(3-methyl-4-methylsulfanyl-phenoxy)-
[ 6- (4- Fl uor o- phe X 4(|sobﬂtyl ﬁ:pergﬁ?n 3/3)/1) met ha

em

none; and phar mB¥EETT¥ ?@mﬁﬁﬁeptable salts thereof. 27.A

phar maceut i cal ¢olpusivi-ildidiaesor dyRG- -(8-nettybd-me@disuloyi-pheoxgonpr i si ng

topiranate. a. 6yﬁ@ﬂp9pmgh§%ngeflned inclaiml selected fromthe

group conS|st|n%

(4- Cycl obut yI - [ P-@feRichupaRenex)-pyidns2-PhidrisapeprepsAnpy¥t di n- 2- y1) - net

hanone; methancne;

(2 Sycl obut y1 - [ fud)iloRpRRAbzcbh-1 A1 RRERA RS bANELy BYidilh . 3- Y1) - et

[6 (4- Chl or o- phBRYARIMEF any1) - pyri di n- 3-y1] - (4- cycl obutyl - (1, 4] di azepa
-y1) - et han@rR@yclobutyl-[1,4]1diazepan-1-yl}-[6-(3,4-dichloro- phenoxy)- pyrldln -2-yl]-

(4 Cycl obut yl - [%BﬁLQ%@Zepan | -y1) 46- (4-fl uor o- phenyl sul fanyl)-pyridin
-3-y1] - nethanone;

(4- Et hyl 41, 4] di BARfHMorgrahenexy- nyrfdiru%vlb@lpw@mxl;i)A]pwepanﬁ%-y1}-rret han

one; methanone;

[ 6- (4- Fl uor o- ph - in-3-y1l 1) nmet ha
none; (4-Cyc|op§ﬂ%§%kﬁﬁ%gf yirge %v%éﬂgn?Qﬂﬂ§5%§PRﬂﬁﬁL%ﬁ?F?ﬁp Ta nyl - ph
enoxy) - pyri di n3vlynethansniianon el (4-1sopropyl - pi perazin-1

- y1) 46- ( 3- met hyjs-A-oRREd st TRy PARRSWN (RY S B2 10k d5aBLpanone;
(4- Cycl obutyl - (g 41d|azepan¥F$ xyﬂ%@ -tﬁm &%Ogﬁpélqw% émgﬁfnnethSnO
ne:  (4-Cycl obuf§iratene:
, 41di azepan- | - y[B)4-Colom-3-mkirigoyngryxpyedin234] ¥4 sepregyhE Mgdieepan-1-yl)-
(4-Cyc|obuty14%mékgk%gzepan-1-y1)-(6-p-to|yIoxy-pyridin-3-y1)-nethano
ne; and ’

(4-Cycl obutyl -[1, 4] di azepan- | -y1) 46- (4- net hyl sul f anyl - phenoxy) - pyri di
n- 3-yl] - net hanone; and pharnaceuticalhy acceptabl e salts thereof.

29. A conpound as defined in claim1, 13 hydr ochl ori de nonohydr at e



30. A conpound as defined in claim1 selected fromthe group

consi sting of:

[ 6- (3, 4-Di chl or o- phenoxy) - pyri di n-3-y1] - (4-i sopropyl - pi perazin-1-yl)-

met hanone;

(4-1sopropyl - pi perazi n-1-y1)46- (pyridin-3-yl oxy)-pyridi n-3-yll-nethan

one,;

(4-1 sopropyl - pi perazi n-1-y1) 46- (4- net hyl sul f anyl - phenoxy) - pyri di n-3-y

l'i - methanone;

[ 6- (3- Chl or o- phepgawbicABolbRxFrdAlin L4l & RBEORYHAiREEAE . 1- Y1) - met h

anone;

(4-1 sopropyl - pi pEFEFPRE 1-y1) - (6- phenoxy- pyri di n- 3-y1) - met hanone:

[ 6- (4- Chl or o- 3- rfeChgbbuphEMidazepay -1BISAS 3-dichiord gheh @@ pHaPKi2-yli per azi n- |

:0,)4%) 2T sopr opyeenone 1-carb di n-2-yl oxyl - b itril

sopro erazi ne- 1- car bon ridin 0X enzonitrile

( propy 4 B g lopropyl-[1,4]diazepan- 1-y|)y[5-)(3 g—%rchloro phenr})’(y) py?:dln ~2-yll-

[6 (4- Chl oro- phemmay@mqoyrldl n-3-yl1]-(4-isopropyl -pi perazin-1-yl)-neth

anone; ] -

(4- Cycl opr opy141 4] l?'zoéo oher ”T‘y{/?)‘ :go;zrgpyhplaergﬁ FER PR Sy r i di n- 3-

y11- met hanone; carbonitrile;

L6- (4 Cnl or o- pharaMDichayes: oy 8o dborr by NipbrBRO Ruchchyfiapeepan- 1-y 1)

- met hanone;

3-[5-(4-Cycl oprgay?xyrcacf]aﬁrl"%eZepane 1- car bonyl ) - pyri di n- 2-yl oxy] - benzo

nitrile; (4-Cyclopropyl-[1,4]diazepane-1-carbonyl)-3-(4-methylsulfanyi- -phenoxy)-

[ 6- (4- Chl or o- 3- pridagl>-gheAexy) - pyri di n-3-y1] - (4-cycl opropyl141, 4] cliaz

epan- 1- yl)-net

(4-Cycl opr opy14E?£§ﬁ? PrpEHAAIEzeRape- lisatomiak YR 3-dPr)-BYfrP2met hanone

carbonitrile;

(4- Cycl obut yl - [;ﬁéﬁib@@eﬁaﬁ%h%)q e oidhreHy R R Qe RRER R MbARY T di n-3

- Anet hanone; [6 " |
| or o- phenoxy) - p 3?%0\?%}9'1'5'9(4 i sopropyl111, 41di azepan- 1-y1) -

met hanone: 6-(4-Cyclopropyl-[1,4ldiazepane-1-carbonyl}-3-(3,4-dichloro-phenoxy)-

[ 6- (4- Chl or o- 3- pRiiy-RisReKY) - PYri din-3-y1] - (4-cycl obuty141, 4] di azep
an-1-yl)- neth ﬁg ﬁ

[ 6- (4- Chl or o- 3- fiEt WACPIRE bRIGPZeRAPs-ticarban) B4 fyerp-sbgnespypyridined2 di azepa
n-1-y1l) - net hanen@nitflé- Cycl opr opyl-0

(4 orel obutyl - [ 1 aa et g B PR St Gy RIS 5.y -

met hanone: carbonitrile;

3|45 (4- Cycl obut &M Qyclbpadpd B aiBEpang REarDENYL3=(RYdrélbRendszyy bprdiHebenzoni t r
ile;

(4- Cycl obutyl - Cfrb Jl azepan- 1-y1) - ( 6- phenoxy- pyri di n- 3-y1) - net hanone;
(4- Cycl opr opyl %‘4 piopyHL, ’il@['?@@ﬂfqﬂﬂﬂirbwb-iiﬁﬁm@m%&?lfapymhdlony)B yl ket h
anone; pyriding-2- -carboxylic acid amide;

[e,?hgﬁ;)g:gl oro- p}he{l%%l)opr%k{ I- [PA]dlazerr%Le] éeﬂ'bc?r?{/ﬁ gynd %:—Ly‘ffo%cyﬂy%u?ezg-pan 1-yem
[ 6- (3- Chl or o- ptrertexyis agy pindein- 3- y1] - (4- cycl obut y141, 4] di azepan- 1-y1) -

net hanone; [6-Aminomethyl-5- 34d hloro-ph din-2-yl
[ 6- (4- Chl oro- pher?)oxg/t?_I npi g Omf Emoxy():g?}(,:rll (l)rb ¥](f41150pfmlp freabzgn 1-y1)-
met hanone;

(411] Cycl ?Eut y| - [(4-C4tloheatybip ditiakepeh) 48)- EBhdadty-birdor Dy phenamey:- pyri di n- 3-
Yy - ne anone4C| - A oul\fR a4 i 3

(i] Cycl ;)Er opylé{me ijn?j:j?]e%gmaf?@af)h%)- [E; éSﬁd [&NP P° 8?%Oxwgr'd'9<§)yﬂpyri di n- 3-
y1] - met hanone;

[6-(3,4-D fluoro-phenoxy)-pyridin-3- yl] (4 i sopropyl - pi perazin-1-yl)-
met hanone;



(4-Cycl opropyll1l, 41di azepan-1-y1) 16- (2, 5-di f | uor o- phenoxy) - pyri di n- 3-
y1l] - met hanone;

(4-Cycl opropyl4l, 41cli azepan-1-y1)46- (3, 5-di chl or o- phenoxy) - pyridin-3
- ygnet hanone;

(4- Cycl obutyl41, 41di azepan- 1-y1) 46- ( 3, 5-di f | uor o- phenoxy) - pyri di n- 3-y
1] - et hanone;

(4-Cycl opropyl4l, 4] di azepan-1-y1l) 46- ( 3-f | uor o- phenoxy) - pyri di n- 3-y1] -
met hanone;

}rgt g gnglngoro Phe@@x¥bpdnyyi-11i1daz3pahld-yif-f-(1 206 BRofA A EH-2gigPan- 1-y1) -
(4- Cycl obut y141, AF81°8%epan- 1- y1) - [ 6- ( 3- f | uor o- phenoxy) - pyri di n- 3- y1]
- et hanone; [5-(4-Chioro-phenoxy)-pyridin-2-yl]-(4-cyclobutyl- [1 Aldiazepan-1-yl}-

(4- Cycl obutyl141, ,ﬁgtﬁiér@;@pan 1-y1) 16- ( 3- net hyl - 4- net hyl sul f anyl - phenoxy
)- pyridin-3-A- rrethan

(4- Cycl opropylll E’Iﬂ?%‘iléﬂaﬂld'izeﬁ’ﬁ')‘kﬁl) P4 Heerpphenexyiwytdin-2ui-f anyl - phenox
y)- pyridin-3-yhetmbhanone;

L onr opyL oy T8 AR Rerki b4 31 Bbbigh 1 TREEY, B LY - Phenoxy)
[ 6- (3, 4- Di chl or G§¥HEARRY) - pyri di n- 2-y1] - (4-i sopropyl - pi per azi n- 1-y1) -
net hanone; (4-Cyclobutyl-[1,4]diazepan-1-yl)-[5-(3 -ﬂuoro-phenoxy) yndln—Z—yl]-

(4- Cycl opr opyll]me@aglr%zepan 1-y1) 16- ( 3, 4-di chl oro- phenoxy) - pyri di n- 2-
y1l] - et hanone;

(4- Cycl obut y141 (&Cuiiebrtypl rHdiazgnan- T-8)-[632-fuaie-pinoxdppiveadyy) - pyri di n- 2-
y1] - met hanone; methanone;

[6- (3, 4- O ohl or G phaROX Kb BN bkl 2o s 5 APPSR AL . azepan- 1-y

[ 6- (4- Chl or o- 3- m@tl‘ﬁquephenoxy) pyridin-2-yl1]-(4-cycl opropylll

i g]_ ?féﬁfgpb.lé Wé@azm 1-yI)-[6 é4 ﬂuoro phe]nmzyz1 pyrldln metgartol ‘41di aze
pan- 1-y1)- net hﬁ@ﬁ%ﬂ phenox% %)yr%}fw—&yl] 4- lsopropyl plperazm 1—yl) -methanone;

[ 6- (4- Chl or Oh 3- fe@iSnorphiwmoxypyrivined-gi-(-cRelyribhty dlodratrpr-gpydthdnchddi azepa
U5 (340 ol or g BREesg e P S o P ey O B P B 1.y
1) - net hanone; -pipefazin-1-yl}-[6-( ﬂuoro -phenoxy)- pyrrdm -3-yll-methanone:

(4- Cycl obut y141( m;@ioammahmmgm{ﬁ-ﬁ-ﬁuo% pheDXyQbRrioFENPxstharys; di n- 2-y
11- et hanone;

, 41di azepan- 1- y 5 3 ;W g&%%?%dm 36{%4 mewl { 4}djaéepr?n£ V1riethef?89?1anone
3-(3, 4- Di chl or of#h vig1.¢lliazengpe- 61§9nbow ﬁewmwmww bonyl ) - pyri di
ne-2- carbonit rd:drlmmtnle

3-(3,4-Dichloro be@% %—[ﬁddﬁzépagg lﬁ)miﬁlo - czn'lo-n enoxs(f\)abryﬁé) 3/21') pyri di

ne-2- carboxyli c aC|
6- (4- Cycl opr opy@d@“ﬂﬂ%ﬁ azepane- 1- car bony1l) - 3- (4- net hyl sul f anyl - phenox

y)- pyridine- 2-@arepitii k8iazepan-1- -y1)-[6-{4-fluoro-phenylsulfanyl)-pyridin-3-yl]-
methanone;
(4-Cyclobutyl-[1,4]diazepan-1-yI)-[5-(4-flucro-phenylsulfanyl)-pyridin-2-yl}-
methanone;
[6-(4-Chloro-phenylsulfanyl)-pyridin-3-yl]-(4-cyclobutyl-[1,4]diazepan-1 -yl)-
methanone;

(4-Cyclobutyl-[1,4]diazepan-1-yt)-(6-phenyisulfanyl-pyridin-3-yl}-methanone;
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6- (4- Cycl opropy141, 4] di azepane- 1-car bonyl) - 3- (pyri di n- 3-yl oxy) - pyri di
ne-2- carbonitrile;

3-(4- Chl or o- 3- net hyl - phenoxy) - 6- (4-cycl opropyl -[ 1, 4] di azepane- 1- car bo
nyl)- pyridine-2-carbonitrile;

6- (4- Cycl opropy141, 41di azepane- 1-car bonyl) - 3- ( 3, 4-di chl or o- phenoxy) -
pyri di ne-2-carbonitrile;

6- (4- Cycl opropyl4l, 4] di azepane- 1-carbonyl) - 3-(4-fl uor o- phenoxy) - pyri d
ine-2- carbonitrile;

6 (4, 0vc! opr opy Loy bibeh ARBRARE 1y R 2 Fid LRI RRAGAT A PY 1 €
6-(4-Cyc|opropyf%f?%@ﬁ@&?@pane-1-carbony1)-3-(2-fIuoro-phenoxy)-pyrid
i ne-2- car boni t r{#lspropyl-piperazin-1-yl)-[6-(3-methyi-4-methyisulfanyl- henoxyR— yridin-3-
6-(4-Cyc|opropy%ﬁ;gﬁ%gkg;epane-1-carbony1)-3-(4-netﬂylsu Fanyl-phenox
y)- pyridine-2-carboxyl1 ¢ acid am de,

6- (4- Cycl opr opy 1&-{3-AeerpRbeeanwyridinc &y ibtrisayers-gippyazird] -v)-Getpammay) - pyr i di
ne-2- carboxyli QAHZCHy[;[‘lalﬂidi@ﬁan-1-yl)—[6-(4-ﬂuoro-phenp;g)—pyridin-s- {l-methanone;

I[Og; Q‘g: zi”gtlg‘yrlm f(ﬁ-gﬁcgcﬁbg?ﬁpﬁm]c%z%b?nbﬁﬂS?(%Yp?h?a}?}fsru'lfar%yﬂﬁy%a%- | sthamahe. OPY! - P!

(4- Oycl opent y1116-fdvcig-epenei-ro)dincEyibttenai-{ pidiaztban- Byly tipthemdnbanone;
§iiFVﬁL?ESE;%241ﬁﬂﬂﬁmﬁﬂgﬂﬂﬁmépM%mﬁﬁwﬁﬁqémquﬁ&ﬂ%ﬂiﬂhﬁﬂg%%%mgyr'd'n‘3‘
(4- Oycl opent y 141+ PAHONLE Sdiazenany -y bOPheny syl y: HURSH)MSHARPES n- 3- v 1]
- 4]rrgjt hanone; 1[ 5l(;:@s’guggbAﬂﬁfﬂmmﬁny‘}ylmfmdrhymu&nyﬂdyﬁﬂiﬂfswcdemﬁubnel- [1

, I'azepan- 1-ylg.¢4- Bulfanyl)-pyridin-3-y/]-(4- - i Ay}

(4- Oycl obut y141,fn 4) di gnz;_epglﬁ]?le Sy 3ok prclobutyt Hlazepans il -y 1y -
met hanone; ’

[ 5; g} 3- Chl or 0- phé&hGyojdbutylin iddtizmerRnyi ) -6 44-tuoed-pHent iy dy il ddiaagpan- 1- yl ) -
et ha none, methanone;

4- | obutyl -1, 4] di pan- 1-yl k[ 5- (3-fl - ph - idin-2-y1]-
I(Tet %?\O(r)letj y [%4-é41yl-l[16}£]g|gzaer;])an-1-))//I)—[ -(4-ﬂ(uoro-phlélr?orx?)—p%rigir?—%i/ﬁ—)megh)éaénel; " yil
(4£ ﬁycl obut yl - [ [B-@{Ftlicagancy keyyidih8](2-sbbipy-pippragnaXy)mdanbsl; n- 2- y 1k
met hanone; N -0 in=1-v1)-J6-(3- -4 idi
[6- (2- Chl or o- phgn(g)%?;? h‘?rfo P RGeA T S Rty Bt oy AP R ER: 1- y 1) -
met hanone; “yl-methanone;

Eﬁ‘ Cycl opent yl - @Hpgirasi-pipstazt-)-yll-B-(G4ncityLoripBaRey pheddyfipdidh-g- yI ] - me
anone; N )

[ 6- ( 2- Chl or o- ph¥ ”8???1"8?/“ di n- 3-y1] - (4-i sopropyl - pi per azi n- 1-y1) - net h

anone: (4-Cyclobutyl-[1,4]diazepan-1-yl)-(6-o-tolyloxy-pyridin-3-yl)-methanone;

£ ﬁ- (2- Chl or o- ph@reysibutpy 1, i dierepdnY V) &-Ar-6iyickORABH Ly RARSHE. n- 1- Y1 ) - me
anone; , -

[ 6- ( 4- Chi or o- phEna %y Uy b HaRFePan WHE Ay Syt S pphaRons; 40d1- y 1) - ne

t hanone; {4-Cyclobutyl-[1,4]diazepan-1 -yl)-[6-(4-methylsulfanyl-phenoxy)-pyridin-3-yl]-

(4- Cycl opent yl - pbtesongl n- 1-y1) 46- ( 2-f | uor o- phenoxy) - pyri di n- 3-y11- met

hanone; .

(4- Cycl obut yI - piH&rRIMHroehrdesaenchvdatessPerephenoxy) - pyri di n- 3- y1Fnet ha

none;

[ 6 (4-FI uor o- phenoxydngsrirfbidla 3 cdmboubd o Fekhd i, 41 di azepan-1-y1) - meth

6-(§-byc{prropm$4yfzrpi l > Gay bony1) - 3- phenoxy- pyri di ne- 2-

carbon 'tile; N =N = :

6- (4- Cycl obuty141, 4] di Azepane- 1- car bonyl) - 3- (4-fl uor o- phenoxy) - pyri di

ne-2- carbonitrile; ’

(4[chlﬁbuty141¥apdaamepdqm1aqmpmﬂe@duﬁﬂaﬁr@mnhamylsulfanylkpyridin-3

-yl | met hanone;

(4- Cycl obuty141, 41di azepan- 1-y1) 45- (4-M0kuor o- phenyl sul fanyl) -pyriclin



(4-Cyc|openty|-piperazin-l-yl)46-(3-n€&hy|-4-nethy|sulfanyl-phenoxy)-
pyri di n3-yl ket hanone;

(4-1sopropyl - pi perazi n-1-y1) 46- ( 3- net hyl - 4- net hyl sul f anyl - phenoxy) - py
ri di n-3- A-net hanone;

[ 6- (4- Fl uor o- phenoxy) - pyri di n- 3-y1] - (4-1i sopropyl - pi perazin-I-yl)-nmeth
anone;

(4-Ethyl -[1, 4] di azepan-1-y1)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-nmeth
anone; (4-Cyclobutyl-0

, 41di azepan- 1- y 1)x£iBy %h%ﬂ%h&ﬂkﬁ aPyfy di n-211) - met hanone;

[6 (4- Fl uor o- phenoxy pyri |n- -yl% 4 nethyl[l 4] cl i azepan-1-y1l) - net
hanone; N | =

[ 6-.(4- Fl uor o- phenoxyl/p 'M-SGVP]-(4-isobutyI-piperazin-l-yl)-netha
none; (4-Cycl obutyl -

, 41 di azepan-1-y1)-(5- phenylsulfanyl pyri di n-2-y1) - met hanone;

(4 Cycl obut y| - [ Wil &fsommepachel ferpulp(B®: phenyl sul f anyl - pyri di n- 3-y1) - net
hanone;
[6-(4-Ch|oro-phen,ﬂg;}ﬁ&%yﬂ¥}pyridin-3-y1]-(4-cyc|obuty141,41cliazepa
n-1-yl)- nethan (4- Cycl abutyl141

, 41di azepan- T y 1) e pkekehde L0 R BRY b RMLLARY ThisPydsh dh B3t Ybbic

nethanone
(4- Et hyl - [ 1, 4] di'8Y&YA 91e ¢ LPABoynA-of FiBMB-(Bhenoxy) - pyri di n- 3- yl ket han

one; wherein

[ 6- ( 4- FI uor o- phenax s, syt bidbiirAsdidbidk kit SRBLARY! - Pi per azi n-1-y1) - neth

anone,;
(4- Cycl opentyl - FREER aspbaiitueny is jndspengientyishippledrore theyaraulchesisfing phenoxy) -
pyri di n3-yi kiket hamae-Ci.ialkyl, -OH, -OC14alkyl, -SCr.qalkyl, —-CN, ~-CONRYR®, and -NO2;

(4-1sopropyl - pi pera . net ul fa yI phenoxy) py
ridin-3- y9-met hanoﬁ&e elR ajn}jzh@ ﬁe ea@ﬁm%gpenéently ng 81.4alkyp

(4- Cycl obut y141N#Yi'aZePHan- 1- y1) - (6- o-t ol yl oxy- pyri di n- 3-y1) - net hanon
e, (4-Cycl obut yelirst base is NaOH, KOH, K2COj3 or Cs,CO3; and

Adi azepan- 1-y1) in-

(4- Cycl obut y141th%?dsqg't gméﬁa ot j%)ﬁ’,\{,-_d DYA 8?@? B@g&p?fﬁcatpﬁt”? §19 - net hanon
e: and mixture thereof

(4-Cycl obutyl -[1, 4]d|azepan-1 y1)46 (4- et hyl sul f anyl - phenoxy) - pyri di

n- 3-y1lj net hanone; and non hydr.oc grlde nmonohydrates thereof. 31. A
met hod of maki Ag: | ﬁeﬁ?‘? i c%ﬁ?fglﬂ% MBS PRI %im%ﬁ'ow beqterPtR  5or a
phar maceut i cal | {emaeebie eftsibeutd@p tCt her eof , conprising: R1-N N(7-1) Ny
O wth a compound of formula (33): -(R3)0 (133) HO
20 33. The method according to claim31, wherein the compound of formula {7-1)
is (6-chloro—pyridin—3-yl)—(4—cyclobutyl-{‘f,4]diazepan-1-yl)-methanone, the
compound of formula B3 is 4-fluorophenol, the base is at least 1.5 equivalents
of Cs2COs, the solvent is DMA, and the compound of Formula (1) is (4-
cyclobutyl-[1,4]diazepan-1-y!)-[6-(4-fluoro-phenoxy)-pyrid in-3-yll-methanone.
25
34, The methed according to claim31 , further comprising:
reacting a compound of formula (5-1):

W—Mﬁﬂﬁ (5-1)

\__-NH - 2HCI
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5in the presence of at |east one equivalent of a first base, in a
first organic solvent, to give a conpound of Fornula (H); wherein R
is -Gl..4al kyl or saturated nonocyclic cycloal kyl; each R3
substituent is independently selected fromthe group consisting of:
10hal o, -GC-nmal kyl,-CN, -CONRdRe, and -NO2; where Rd and Re are each

i ndependently -Hor -Cl_4alkyl; nis O, 1, 2, or 3; the first base is
NaCH, KOH, K2CO3 or Cs2C33; and the first organic solvent is
DMF, DVA, DVE, DMSO, or acetonitrile, or a 15m xture thereof. 32. The
met hod accor di ngwithoS-chieonic@inyl chledeginrihd freseneacita setoridbalis af £6bcahd a
tenperature of ag@ég,cg&gnpto&\%ggb pﬁ}rgd&%rgg[g(ﬁq)cor ding to clainBi,
wherein the corrpound of fornul 7n.I

(6-chl oro-pyri di Y&y 1) - (4- cycI obuty1[1 4] di azepan- 1-y1) - met hanone,
the conpound of thesewhab@3 is squbolid NETH) RHGIIOS KOHhaahb%‘ﬁﬁberr\@t ahg | east
éo?nﬁﬂ;l \(/?: )ené S tﬂés&%g%amé Qfﬁvenpas\f)%rl\% DC?—_L tDMg‘he or |sopropyl acet eound of
cycl obutyl -1, 4] d| azepan- 1-y1) 46- (4-fl uor o- phenoxy) - pyri di n- 3- A- met ha
none. 25 The WEt3|30d'haﬁ€éQfod|aB@>rJu€g ©lcRinEa LUELRGR &3%95608 fﬁﬂmu]&?ﬁ?);' ng
a conpound of for | or oni coti nyl

chloride, in the p Oé)gfg(leﬁ drageg@@diHHdngé@oe,lthe %PC%Q:WH ok Ry anyesus
sol vent, to gi véNa®@H §epecnd cofanfcariventds i§oprabyl acedais aidthe compotiR€orsecond

base i s aquequs dal, ﬁﬂ?ﬁ%org%@wﬁﬁ ?I’)\IFAL Qo g‘l\‘ﬁ&az 3¢, jkhe second

organi ¢ sol vent Pﬁ I'uene I'sopro tat 35. The
met hod accor di nd"t5"81%i m 34 , wherein the corrpound of formula (5-1)
is 1-cyc|obuty141 4]d|azepane di hydrochl orida, the second base is 1 N
aqueous NaOH, 9%0’?@&!9%09%%9%& té%%%'lt fu'r1§erc§r%8rlsnr%y| acetate, and

t he conpound of for
(6-chl oro- pyri df‘??ct‘!’-gflﬁo”(p@“@{/‘?flﬂ?fﬁ’ﬂlaﬁ4l 4] di azepan- 1-y1) - met hanone.

36. The net hod accm‘GJ, ng to claim34 .further conprising:
(B2)
15 Boc

with an acid, in a third organic solvent to give an amine salt of formula (5-1 K
wherein
the acid is TFA or HCI; and

the third organic solvent is DCM, dioxane, or MeOH, or a mixture thereof.

20
37. The method according to claim 34 ,wherein the compound of formula B2 is
4-cyclobutyl-{1,4]diazepane-1-carboxylic acid tert-butyl ester, the acid is HC|,
the third organic solvent is dioxane, and the compound of formula (5-1)is 1-
cyclobutyl-[1,4]diazepane dihydrochloride.

25

38. The method according to claim 31 ,further comprising:
reacting tert-butylhomopiperazine-1-caris;oxylate with a compound of formula
R'=0 in the presence of a reducing agent, in a fourth organic solvent, to give a
compound of formula B2;

30 wherein
the reducing agent is NaB(OAc);H or NaCNBHj3; and
the fourth organic solvent is DCE, THF, EtOAc, ethanol, or methanol.
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reacting a conmpound of formula B2: R -Nn N Boc(B2) 15 wth an acid,
in a third organic solvent to give an amne salt of formula (5-1);
wherein the acid is TFA or HCl; and the third organic solvent is DCM
di oxane, or MeOH, or a mxture thereof. 20 37, The nethod according
to claim34 ,wherein the conpound of fornmula B2 is

4-cycl obuty141, 4] di azepane- 1-carboxylic acid tert-butyl ester, the
acid is HC, the third organic solvent is dioxane, and the conpound
of formula (5-1) is 1- cyclobutyl-[1, 4] di azepane di hydrochl oride. 25
38. The nethod according to clain131 further conprising reacting

tert-butyl honopi pergzl th a ¢ ound of formula
R1=0 in the presfé)é;cﬂéo e%?ic;dre rQ g) quﬁe'ré ?PW%BF@WCthe

sol vent, to gi vefeéu%flﬂﬁﬂ@[]h%lafdé%f b mnw!m of B@B{UiFej:8i the tdueth b@dnici ng

t NaB( 0A j l
%?:En T.H E Etg CoRnOE dmm@nﬁ ﬁfguﬂtgié %J&HB Bﬂorpr{ugaaﬁﬂi &4%2 éagggl g t o

claim3 G whe e.%%%Q 6p?§1c EFBHGFQHS%b@ﬁﬂ R¥T educi ng agent is at
| east 1.1 equival ents of NaB(OAc)3H, the fourth organic solvent's

dichloroethane,4?nqhgﬂ%&59gggmﬂﬂ38 Ianpﬁnﬁ%rﬁFﬁ%rrP?mgcyclobutyl

5[ 1, 41di azepane- 1- car boxylic aci 40. The net hod
according to cIdPﬂ*Q&aC?%P%ﬁ%Pf%%mﬂﬁﬂﬁNﬁb Gt e adifth pgasic edvgmbiond of

Formula (I1) wi tphowd@la pHarreackiticbiy &b@ﬂéﬂl@sﬂ@k%@ﬂ&mﬁd&n@Bﬂ*ﬂrrﬂ@aZI)

pharmaceuticg | of For mul
10wherein t hgJ f?“f’h@ﬁe eﬂggﬁ %9%@4 st{/o(]av(r%f’ tip et%g Qﬁg}n)grfa”drr‘ﬁ?q{%(g?' Et%A or a
i sopropanol , Et GRenoldt: m%@ﬁhnol/EtZO m xture. 41. The nethod

according to clainB88 , wherein the reaction is perforned using about

0.95 equival enti?l Oﬁ'h n% tho&gccording to claim3 8, wherein the reaction is performed using

about 0.95 equivalents of HCI.
15
42, The method according to claim 38, wherein the compound of Formula {in
is (4-cyclobutyl-[1,4]diazepan-1 ~yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-
methanone, and the pharmaceutically acceptable salt of Formula {Il)is (4-
cyclobutyl-[1,4]diazepan-1-yl )>-{6-(4-fluoro-phenoxy)-pyridin-3-yll-methanone
20  hydrochloride monsohydrate.

43. A method of making a compound of Formula {II}:

O.
= R
G

or a pharmaceutically acceptable salt thereof, comprising:
25 reacting a compound of formula E3:

O
"N [
\\/N =N = " E3
o

with a compound of formula R'=0 in the presence of a reducing agent, in a
sixth organic solvent, at a temperature of about 0 °C to about 40 °C, to give a
compound of Formula (il);
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42. The nethod according to claim3 8 , wherei n the conmpound of
Formula (kl) is

(4-cycl obutyl-[1, 41di azepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yll
- met hanone, and the pharnaceutically acceptable salt of Fornula (11)
is (4-

cycl obut y141, 41di azepan- 1-y1)-[ 6- (4-fl uor o- phenoxy) - pyri di n- 3-yl ] - met
hanone 20 hydrochl ori de nonohydrate. 43. A nethod of meking a
conmpound of Forrmula (I1): R- L, NAI((R3)n (") O or a

phar maceut i cal | ywaee@pt abl e 'salt thereof, conprising: 25 reacting a
conpound of forngta E3. HI M3 _NE3 with a conpound of fornmula R1=0 in

t he presence ofng gégﬁ@% ﬁrggg%@?"Pngchygﬁﬁﬁfganic sol vent, at a
tenperature of agashtR GuiBtiugntabiodrped@ndy sdiextaifioen the gooPesMRELIMRSf ofFOr mul a
(11); wherein Rl h§o -6 axddldiy o), apat BEal8d; Epoc jaGe cVCl 0al kyl ;
each R3 substgtuent iﬁ f%sg engent%ﬁ,@éleéfﬁg’gggn?¥ﬁ£€§f%ﬁ%h&g

consi sting of" WhergiRo ahd B13(p ggeh indeppndenthChipatGyalkyl- SOmal kyl |

-CN, -CONRdRe, anid0; NRpr&where Rd and Re are each independently -H
or -C 1. 4al kyl; el 2 X [ i.ng, agent i s NaB(O0Ac) 3H
or NaCNBH3; and t%e g?&%%Egraggégﬁgghggﬁ?gﬁgg , THF, EtOAc,

et hanol , or met H3HYK ofggnig solvenhis REE. AHH. EOAeretiang, eranathaabim 43

, wherein the conpound of fornula E3 is o
5" oyel obut aponer U6 ekt AR AALEERT L REMEOAR PO i SRbR isgan
sol vent is Et OAdT.4-Sigerane-Wdfbblvmdondendsgomidia3-glhitharene, R'=0 is
(4-cycl obut y141 cddstuamepa ireledibhy agent is NaB{OAc)sH, the sixth organic solvent is
[6-(4-T1 uoro- pheqgxy k¥ o Shib 35 Yirorme NANS (rzll-ec'yclc}bSLJtyl—['I,4]diazepan-1—yi)—

[6-(4-fiuoro-phenoxy)-pyridin-3-yi-methanone.

15
45. The method according to claim 43 , further comprising:
reacting a compound of formula E2:

e 0 ~
% | | —R%,
R*C =N P E2
9]

with homopiperazine in the presence of an organometallic reagent, in an
20  aprotic organic solvent, at a temperature between about 0 °C and about 30°C
to give a compound of formula E3;

]

where R is methyl or ethyl.

46. The method according to claim 45 ,wherein the organometallic reagent is
25 R'MgBr, R"MgCl, or R'Li, where RY is methyl, ethyl, propyl, isopropyl, butyl, or
hexyl.

477. The method according to claim 45, wherein the aprotic organic solvent is

THF, Et:0, MTBE, or 2-methyl-THF.
30
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45. The nethod according to claim43 ,further conprising: reacting a
compound of f.ormula E2: fll 3 RxOl NE2 with honopi perazine in the
presence of an organonetallic reagent, in an 20aprotic organic
solvent, at a tenperature between about 0 C and about 30 C, to give a
conmpound of fornmula E3; where Rx is nethyl or ethyl. 40. The net hod
according to claim45,wherein the organonetallic reagent is 25RYMyBr,
RYMyCl, or IRYLi, where RY is nethyl, ethyl, propyl, isopropyl,

butyl, or hexyl. 47. The nmethod according to claim45, wherein the
aprotic organic 98! vienineihsd JddErde&c?&aanEBﬁnerélﬁ X c'aﬁb&)ﬁ'd fi“'fmula?@ |s48
The nmet hod accorg ﬂ3ﬁq izcﬁh ei n the conpound %

is ethyl 6-(4-fl uo?’op HS@%%P’S’ iqoagie, that?fga%"&é?ﬁﬁﬁ%igéfl‘tl'ﬁ faexv!@a'g@nt |s
hexyl | i t hi um t héhegprodit pganic gaventis FOF vantthd Sombllfnd @ndmitB&3eompound of
formula E3 is 14 .

[ 1, 41di azepan- 1- §1}?%?pa’1W3%?3“% gﬁ%???DBKMIdWHﬂ§hIPTenethanone 5
49- The met hod according to clainmd43,further conprising: reacting a
corrpound of forr'rﬂl?a]’hEImetHaJd@d:dNElmgwoélﬁmawfgmemngﬁ fornmula 33: 10 Ho

in the presence %EdﬁgQQ§ﬁthﬂoﬁmﬁ8ﬂ§E1 aprotic organic solvent, at a

tenperature between about roomtenpéerature and about 80 C, to give a
conpound of formul a : ON-CR3)n E2
R*O =N E
(6]

with a compound of formula B3:

| 2w
10 HO = " B3

in the presence of a base, in a polar, aprotic organic solvent, at a temperature
between about room temperature and about 80 °C, fo give a compound of
formula E2:

= 0 =
RO l N f _(Ra)n EZ2
= =
o

15  wherein
R* is methyl or ethyl; and
the base is Cs;CQ3, K2CO3, NaOH, or KOH.

50. The method according to claim4 2, wherein the polar, aprotic organic
20  solventis DMF, DMA, DMSO, or acetonitrile.

51. The method according to claim49, wherein the compound of formula E1 is

ethyl 6-chloronicotinate, the compound of formula B3 is 4-fluorophenol, the

base is Cs2COs, the polar, aprotic organic solvent is DMF, and the compound
25  of formula E2 is ethyl 8-(4-fluorophenoxy)nicotinate.

52. The method according to claim 43 further comprises:
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15 wherein R is nmethyl or ethyl; and the base is Cs2003, K2CGB,
NaOH, or KOH. - 50. The nethod according to claim4 9, wherein
the polar, aprotic organic 20 solvent is DVF, DVA, DMSO, or
acetonitrile. 51. The nethod according to claind49, wherein the
conpound of forrmula El is ethyl 6-chloronicotinate, the conpound of
formula B3 is 4-fluorophenol, the base is C52CO3, the polar, aprotic
organi ¢ sol vent is))qu)IVF, and the conpound 250f fornula E2 is ethyl

6- (4- f | uor ophenox§)dilitingta seltien of tHE2ompRedRE ording 1o, .claima3
further conpriseszyg a) diluting a SE| uti on&gﬂraﬁﬁggggﬁﬁ%ﬁﬂﬁthﬁ&
Formula (I1) in EltEOAc,with et hanol; and b) treating the resulting
sol ution with contdRtigtrresdingsaltidr@ithtcongenpattlsihe W%ﬁsﬂbé)ﬁngde
salt of the conpdyddcidfridecarbH @e énlpbun fﬁgrm TJ‘(% met hod according to
clainb2, wherejn the hydrochl ori de nonohy rate ?'s formed. 54. The
met hod accor di ngéﬁoﬁ%ai trf? 52’? wherein the solution of the conpound 10
of Formula (11) rm MeINP& agsbidang nedaifms o Mykdiein BHRAGHA und
of formula E3 wi tdfommegonpound of fornula /21=0. g@%jﬂo%ﬂoe'ﬂ%er@ﬂ@ﬁm%e
according to claim52 ,wherein the conpound of Forrmula (I11) i's
(4-cycl obutyl -[ 1,541di azepan-1|-y1)16- (4-fl uoro- phenoxy)-pyridin-3-y1l-
15 net hanone. 56°%THe mebdrotcadiag totildng 5 2 Qvieldd fﬁbgagfo%?{hs'c” ”L%ij
phar maceut i cabl yo@esans Ak Ak & dBhinda FOTROUND OF TFor mul & “(TFY""F's
(4-cycl obut y141, %di azeban- 1- omitne reaction of a compound of formula
y1) 46- (4-f1 uor o-‘g Eﬂbaﬁmww efifeim8iaR'FOnet hanone hydr ochl ori de
nonohydr at e.

55. The method according fo claim 52, wherein the compound of Formula (1)
is (4-cyclobutyl[1 Aldiazepan-1-yl)-[6-(4

-ﬂuoro—phenoxy)-pyn’din-3-yl]~
15 methanone.

56. The method according to claim 52 ,wherein the pharmaceutically

acceptable sait of a compound of Formula (i1} is (4—cyclobutyi-[1,4]diazepan-1-
yl)—[6—(4—ﬂuoro—phenoxy)—pyridin-S-yl]—methanone hydrochloride monohydrate
20 |
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