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WO 2007/ 143422 PCT/ US2007/ 069723 SUBSTI TUTED PYRI DYL

AM DE COVPOUNDS AS MODULATORS OF THE HI STAM NE H3
WOREOERT@R Field of the Invention The present PCWESI0DOK9723

relates to certain pyridyl am de conpounds, nethods 5

of maki ng them pharnmaceutical conpositions containing

them and met hods of using themfor the treat ment of

di se

t he 33 2 = :

The hi stani ne "'C’OFeFI-PE"i-FIST)GMNfE H§het@épfolped as a

presynaptic 10 dUTOTreceptor tmtne central hervous

system (CNS) (Arrang, & ture 1983, 302,
832-837) controlling tF]|erdV6ft IﬁvennoNa rel ease of

hi st ahe peesefténventiohasiates t&cer@&pg/ddyllannemmnpdunds methods
expressed in the manmal i an central nervous

of REINI tHeth p@@ﬁ‘@aﬁ“?W%PO@PBFE@&? &ﬁ”t%'ﬂ@ﬁh%ﬁe?%ﬂj methods of
uélh StH@r?l f%l’*‘gﬂe t‘?‘éatrﬁ’é%ﬁ%‘FH%Lea%@%@ét@s ”%‘J_ié&lo%rs Lind' &dtsition ns mediated
era cations for histam ne ant agoni sts an
byrﬂwehtshara@eriﬂﬂeceptu{ve been proposed based on ani nal
phar macol ogy and ot her experinents with known
hi st am ne H3 ant agoBiagkgrouadmf théimpeatieni de) . ( See:
"The_Hi stam ne H3 Receptor-A Targe_t for New Drugs"”,
Leur $he RistaminerHanecapier wes first ggscibeqps afresynapiigos:

- B6G4. A+ Jh
o aon e Bondl ng VBLUESSRMRNSTB B0 O, ot AnFere
198&@02jl8§dp&[i37f)sc;onpeymg|tbe ISy othetisssoartbredeasendf fostaenine. The
sorders exa hi st am ne H3 ant aggni sts
Ertbuincelards BTy AR BRORS Euihe4Bamor et Hervous
S)t/éfte g, MWS&M@%lﬁWﬁal@cxpﬁj@é%rﬁﬁi S&tipHeh4l 148LBY such as
sleep di sorders (e.g. sleep disturbances, fatigue, and
vasautairgpootarausegni tive 25 difficulties (e g. nenory

" ovi S0 ByEP BicaRE gy REr e BBy Fio A YBissed gonists

had B8éR propdsetibdsedon atiam @rméc&ogﬁlaﬁahﬂﬁer experiments with
Pharmacol . 2006, 71, 1103-1113. Substituted di azepanyl

kpRMa Aistamineds antraopists &igathioneraaikiele (Bee: rérepistamine Hs

RERRGRE Soet Porsbi B et Iy ot Rl i 12 Eds ), Elsevier

1898;i Modssege8i et @ir, Wetute 2BORGr408]iss0Laeey Tihesk.itclufatcenditions
1
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
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. 2006, 71, 1103-1113.

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

Substituted pyridines with antiangiogenic properties are disclosed in U.S. Patent
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WD 2007/ 143422 PCT/ US2007/ 069723 Appl . Publ.

2004/ 0014744 (Jan. 22, 2004). Substituted piperazi nes
w@pe7/1¢i42z epanes are descri bed as hi stam ne H3PCEBHUSWDTO69723

nodul ators in Intl. Patent Appl. Publ. WO03/004480

(Jan. 16, 2003). However, there remains a need for

potent histam ne H3 receptor nodulators with

AP Gt A BT ALy pf oo AP BB e VP06 Al
dReepaheak d6sdimed 2Y sisaiming Hﬁ%oéﬁl‘é‘??ﬁd&ulé@?’éﬂnﬂhtl NBatent Appl.
activity. Thus, the invention is directed to the

Pybh&YQ03K04 480 darr ta R0SFhoHomenves, therd resaains a need for potent

IR Tbaid roglFel P AR pp B ARG Pk o BRELES

herein. 10 In one gegeral as ﬁt t he |nvent| on rel ates
to a conmpound of the (1): RN'" 7 R2

N M Eemanr pyridyl aw%é\’ﬁéfl%tﬂ/es%\ﬁe%mﬂaeéﬁ'f&%d # have hlstamlne
saturated nonocyclic cycl oal kyl mis or 2; Xi

Halregeptpr mogulaging aptivigRaThes, the II‘-]\H&I‘]’[LOZ |$\d|recl@aztp|m@general and

pigelred Sttt S stined Fetoelus V. AL e bRy Bigibencent

clafms Hppenddd Aeretdd Whichhkee mcbrp@@tédw ay réfeferide ﬁ%r@mﬂ Y
is Nand one of Ra and R2 is -Z-Ar;: where Z is

S:  alyong gegeral aﬁ@e@nth@ﬂnmuti@ayelat%s 9c2 gpm@pynd@f&@,followmg
é@ﬁHIBS(S)'t“ted or substituted with one, two, or three
bstituents; 25 where each R3 substituent is
i ndependent |y sel ectréd f
hal o, -Cl_4al kyl, -OH,N-
- CONRdRe, and I\m wh
i ndependently -H or -C1 4a|

omth el Q%lp consi sting of:

1481 KT, g} _4al kyl, -CN,
YRe ar e&’each

wherein
R is -C1salkyl or saturated monocyclic cycloalkyl;
mis 1 or?2;
Xis N or CH;
Y is N or CR?;
R? is —H, —Z-Ar, -CH2NRPR®, -CN, -CO.C.4alkyl, -CO2H, or -CONRPR?;
where R and R° are each independently -H or -Cq4alkyl; 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 Zis O or S; 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, -Cy.4alkyl, -OH, -OC14alkyl, -SC1.4alkyl, —CN,
-CONR‘R®, and -NO;

where R? and R® are each independently -H or -C.salkyl;

2
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2 WO 2007/ 143422 PCT/ US2007/ 069723 or a

phar maceutically acceptable salt, a pharmaceutically
wW@ewepsakt e prodrug, or a pharmaceutically ackCwES2007/069723

nmetabolite thereof. In certain enbodi nents, the

i nvention provides conpounds of Fornmula (I11): 3 RI-N N

Il i NOI/ (R )n (Il) 5 0 wherein Rl is -Cl_4alkyl

t t ed | i | oal kyl : R3
o8 RBTaEH oL PgehlR A Qi dcetifvs bracasetape pedrug, or a
pRamsacdUtiRglhctivian@tabatifel irdédty| . - OH, - OCL. 4al kyl ,
- SC1. 4al kyl’, -CN, -CONRdRe, and -NO2; 10 where Rd and
Re are each independently -H or -Cl.4alkyl; and nis

0" i Bl iR B RGRHIAT Bhi AP FRLB0ASS SPEbrma ()
pharmaceuti cal | y We. Qbodi tethereof. In certain
it ekl F ooy of

Rl is -Cl. 4alkyl or satyrated monocyclic cycloal kyl;
each R3 substituent is 1ndependently selected fromthe
wheaip consisting of: halo, -Cl.4alkyl, -OH
. OCL. 4al kyl ., -SCl1. 4al kyl , =CN, - dRe, and -NO2; 20
Ro T oL Rl sHEraed Teser Yl heRaBIt  y - H or
ealr RAaUk¥itueAN® indepénddntid-sefect® frdim Bl droup consisting of: halo,
pharmaceutically acceptable salt, a phar naceut i cal l'y

acEepaliyl, eOpis dAtugalkyr -SC 1l reCBut CEONRR aend v O2;

v oRTEBnRy e G core b PR R nghe

negoh1cpmgd;sing: (a) an effective amount of a conpound
of Formula (1), o har maceut i cal | é accept abl e
€

. r a
Oéalplh,arrﬁﬁﬁfﬁlﬂfﬂ?@éMtaiCé@H)Uan)ea%@b@t RIVIrEgsegtieally, agaeptable prodrug, or a
pharmaceutically active metabolite thereof.

In certain embodiments, the invention provides compounds of Formula (l11):

O
1 ﬁ\ N N
R'—N | | R,

N A _ ()

wherein
R is -C1salkyl or saturated monocyclic cycloalkyl;
each R® substituent is independently selected from the group consisting of: halo,
-Cy4alkyl, -OH, -OC1alkyl, -SC1.alkyl, -CN, -CONR’R®, and -NO3;
where R? and R® are each independently -H or -Cq4alkyl; and
nis 0,1, 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
compositions each comprising: (a) an effective amount of a compound of Formula

(), or a pharmaceutically acceptable salt, pharmaceutically acceptable prodrug, or
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3 WO 2007/ 143422 PCT/ US2007/ 069723 pharnmaceutically
active netabolite thereof; and (b) a pharmaceutically

waewensakt e excipient. I n another general aspeCI/PS100E069723

invention is directed to a nethod of treating a
subj ect suffering fromor diagnosed with a di sease,
di sorder, or nedical condition 5 nediated by

i st an ne recept or tivit C risgn ,
PharmanestEplngcle el teredhanddh) o phattorcs tisaliyapsertable
erdiprht.ective amount of a conpound of Fornula (1), or a

pharmaceutically acceptable salt, pharmaceutically
accelit anotbepgeneralasesct, heanverian lsmepgeobiaa nethod of treating a

sETe e o e siadbasEi f Rkl ER3R GO REIRA gpnaiton

nieeihtedlbyaistaiing Msirscsstbeat@dtyf b@ﬂﬁprlgmgmdm\h%terlng to the subject
di sorders, sleep disorders, psychiatric disord

'%’?ﬁ?%@ﬁ@#crﬁﬁr%@tmﬁ}tﬁn effeoaﬁgﬁmur@@ﬁ@r%m%ﬁ&@f qumyla (I),ora

oh BB Rl CLLSRE g s BB g EBBUR o

phannanabllcall)satm\& metairoaté thet&ofAddi t i onal enbodi nent s,
features, .and nta . of the invention w

appal eFRI 3 & Ff@ tget he '@?ﬂe'&té@c'?‘?ﬁlqd@g‘eaﬁ@ease
disBF9By er@&‘a'h ESnéPifloﬁ eselbBETAN- cogﬁﬁtlgia :oii';éBrders, sleep

DeSCH tlon e invention may e nor
dappi&rs; P yethiaisic dtsbeqiemcand otharalisartdesai ng 20
o HEA oL PR B RS RER B v
mBodh&s bpsyfrﬁ@aqi) driForitipd (Ipadr Wma‘c@@ilééilly%ceptable salts

ents, cited in this specification are hérein
th&ﬁ@@’r porated by reference. As used herein, the terms

i ncl

ner of RO Ae e POAR M Rt PR R B ARREES 0B {atefibg win be
apparent frorretherfelldwing dataitddiiéscriptioh ramactheslgbhaiadtieed b¥/ihe
_group having from1 to 12 carbon atonms in the chain.
inY@AHYMes of al kyl groups include methyl (Me, which

al so may be structurally depl cted by /), ethyl (Et),
n-propyl, isopropyl, DBetgiled Desgsiptigh, sec- butyl,

tert {

AR %&&5%%%%%! L5 BRE e B iERAl e fotowing
desctiptieny ingkiding the fohewmigt glasshry g téreachhd g% cdncluding 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.

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



WO 2007/ 143422 PCT/ US2007/ 069723 provi ded herein
woul d be consi dered equivalent to any one of the
W0 oregeddery exanpl es. The term "cycl oal kyl " r ePEr/ES1007/669723
saturated or partially saturated, nonocyclic, fused
pol ycyclic, or spiro polycyclic carbocycle having from

3to 12 ring atons per SCarbocycIe IllTustrative

f : | ude the f
PRI e WO RLSS b fredl SIS tis abinr Pidoreboing
eQaer%s ,0,0, CO, C---O~-- , -111~W~/,, E

~ A and Z--Db. 10 A’ heterocycl oaI kyl" refers to a
rmno'cfpeﬂercfn ‘eyclqalieddrefeyisi tageshtueated pr pertighyispiyretect monocyclic,

P halt et Srr8 oo IE PSSR il 3o 12irng atoms per

5 caitbodptler erlllmﬁaeuota %@(afrfpvéﬁ o‘a@kmnala}l @n@u@swmcmmdtaetfbmang
het er pat ons sel ected fromnitro oxygen, and

eglifigsyin thenfermi af prapenicbendechgpie @étl onal |y contain up

to two OX0 groups on ca bon o5—suil f ur rlng rember s.
SRR
,ED,O>, A ﬁd A

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 N N o)
DO,DN{* E?@C?(ZN?HN(—RH(—Q(—KI OK?,EI\D,[NQ,
Q0 0 0 0 j\
| | é Q HN NH &/NH o’o\)_k/o’HN O’
0
A 1, e
42

A OH

0]

Q/S i a0 9] zNJ Noel
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WD 2007/ 143422 PCT/ US2007/ 069723 The term
"heteroaryl" refers to a nonocyclic, fused bicyclic,

w@eoo7agael pol ycyclic aromati c heterocycl e (ri nBCT/US2007/069723

structure having ring atons selected from carbon

atons and up to four heteroatons selected from

ni trogen, oxygen, and sulfur) having from3 to 12

ring het r,o cle. Illustrative

et ST BTG QIR B O HEIGr Y . Airest BT Rls or fised

bl&@yél%réTbﬁTatlért%@@rbbxﬁ:I@Qﬂﬁg@tru&@'r@hb@ﬁtg rlﬂ'g'btﬁ%éﬂe@é@[\l from
cc

carben/atems a0dumto faur hetgroatams Belectedr\fr@mdtltmgqro ayysen, and

Qlﬂg@ﬁgi lﬁgf iquq tga]tiﬁn&rakoﬁ% bg §lfegngrwﬁe ﬁlggtfgat‘i\;eeexamples of

hbtetr@airvagwupgrmu@e théfcﬁldvxmg ehthtteet traﬂedoah@fer@m@rlw@énded
exhaustive, and that additional species within the

t% of these defined ternms may al so be sel ected. 15
The term " hal ogen" represe ts chlori ne fI uori ne,

bromone o] ¥ |od| m"@ nts (‘é’ﬂ orON
flu or Ub\‘ﬁ/tl lj "
t ha@heM| gﬂiup éJ d.r_z]mr

substltuents T e term "unsubsti tuted" neans that t he

g?@"ﬁf' Tﬁg g v el ’

i s Unsubst\‘ltu or substitutéd by’ on or

substi tuents. V\heretheterm " bstltg ed" | edto
descri b '\tuc t| ut|
meant to vaI 05|t o' the

system In cases ere a speci f| ed

o (0 0 (T
2N, NT . N ONT L and NN

Those skilled in the art will recognize that the species of cycloalkyl,

heterocycloalkyl, and heteroaryl groups listed or illustrated above are not
exhaustive, and that additional species within the scope of these defined terms
may also be selected.

The term “halogen” represents chlorine, fluorine, bromine or iodine. The
term “halo” represents chloro, fluoro, bromo or iodo.

The term “substituted” means that the specified group or moiety bears one
or more substituents. The term "unsubstituted” means that the specified group
bears no substituents. The term “optionally substituted” means that the specified
group is unsubstituted or substituted by one 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
group is intended to be unsubstituted.
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noi ety or group is not expressly noted as being
optionally substituted or substituted with any
wap@eidided substituent, it is understood that BCEYOS207/069723
noi ety or 25 group is intended to be unsubstituted. 6
WO 2007/ 143422 PCT/ US2007/ 069723 Any formul a given
herein is intended to represent conpounds havi ng
strugtures .cted b stryctural formula a
s oY I8 R aerein s FisPied 6 rissel indedias Faving
sEOCRYEspiefedasy th%c’sftmé:'tlﬁfagfo‘r‘ﬁlrlh@% Qe d8BdertdY Qariations or forms.
asymetric centers and therefore exist in different
Irepaiticuleneeanepewidssof axy fogpulacgiven serein snanda e asymmetrlc

ENE AT e Ry R endst SR URoRbml AR A1 cREdahpers and

stehedibembes olihe. cofwsunddvf the igenkeral dbrveula h@rﬁd?rrnxtur?es thereof, are
intended to represent a racemate, one or

cesiaeresnuithia tlﬁ%ﬁﬁ%pe ghthedprmyiee TW%@?&J@W&Q’WQ%P%'” is
m,‘ﬁéWq% ?)?eﬁnrt AREeHBE e °6Hﬁoré‘gﬁarﬁﬂdf{1é‘rﬁceﬁ>rrnt§e6ﬁ8 'or more
Urt her no

certarn structures na eolre
diastnreome(ib ferms,one @mioter atneprﬂ;ﬁmesrorfernss,,arwsmrxtures thereof.
t oners, i soners, Additi

atro an ]
TGl FodAIT Tty ooy RS HEe GoPUIeabaLiors th-agisnd rans
isopierey, s taﬁer I ' 18RS I?EP%F%HQT‘AGBHR;AW%W B uIa given herein

m xtures t Any a given rern s a

isi mt%ld@ddotemnbrepe dydrates,rsaaieedarfdpotymasphsvef $uc;hscompounds
iéot.o ica} beI ed fornms of the conpounds.

e RIFH e n%e‘? bel ed 15 conpounds have structures

depi phgdorayulh Revdronereirps egédﬁﬂerﬁ@écﬁtd‘re‘fb}(éﬁﬁt uhrérkarémfbrms as

or nore atons are replaced by an atom having a

wellasgsei@pipabiyriabeted foravs ofdbe compebess. Ksaiapicaly ebeled
LB ARES S8 SRR PP B AR gBloet ot one

oNirior® gesms @xy gsilacathby lah@rtomshavrrﬁg H®elatted attnic mass or mass
chl orine, such as 2H, 3H, 11 C  13C, 14C, 15N, 180,

ngmger.3 EPa”@iEFS of3setopes thatrcandekincolpasated '@%%@POBWS of the

m%%ﬁﬁ%r‘rfh%q L ug dgés ?@P%baegf M%{r é%u%ﬁg@% éfhosphorous

flldnived, iandshliotiines srmmars ’H,GH, & rrﬁa:e”cz B3H)’0, ¥'P, 3P, *s,
ti-en or imagin chnl h as positron

Bt 2o ety SucBavgtogiealy telet AomBRtas 8t weeful in

nf;e‘?%ﬁt&lkesquéllgg‘?ﬂf V3 3{@@5@@)1 rédtoHdimsticEtl8ies Qvith, for example

ubstrate tissue ributi’on assays, or 1In
“H ad " cdateatian @ammg tefichpiguiesrisigch as p25|trparemeeloalrtpmography

(Tl sigerdiond siiss oS ARy Bad3ehf (RBELY Inbluding crug

ossl@éétrét@ttus@ure h’jllsitr"bdlbﬂvaﬁlé%/ss&{rﬁ pagioddtie ﬂéa@h@éﬁterflprarrtants In
2H), may afford cerfain therapeutic advantages

pa@gmar; any ?Fr@r grleleled 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
thereof can generally be prepared by carrying out the procedures disclosed in the
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metabolic stability, for exanple increased in vivo
hal f-1ife or reduced dosage requirenents.
wo s@rvogdenl |y | abel ed conmpounds of this inventP@RUS2007/069723
prodrugs 30 thereof can generally be prepared by
carrying out the procedures disclosed in the 7 W
2007/ 143422 PCT/ US2007/ 069723 schenes or in the

| d i qns_descr i bed bel -
sSEEEs BT The Serhidag g MelsREans Sesca bebm by supstinging a
réa%ﬁig%%llé@é iSotopically RbeRicCRagent /PR Bsh-Isveditdlly 1MBeRd reagent.

referring to any fornula given herein, the seléction
of aV\ﬁ"iﬂl’t iedenriag to mye‘owﬂlacgww herein,ghe selastion of a particular

mgjiéxt? ri gfsﬁgf é$§s‘ﬁ#l8 rs%%ﬁ %\r/f'gf"‘? ggalegﬁlggq}gglaB Q%%‘? thnéed to

d@ﬁﬁ@tﬁ@m@aew forcth B &arivbletsppediidg el Sewhvérel ah|dth@rnn@r@%5where a
nore than once, the choice of the species from

vairkle pcegars Bpre than Qﬁf@péfﬂ@éh@'cgpflﬂﬂ%slé%@% &opy atsp?gcmed list is

rPRBEBE kB RaT pahabbe 5 AELE W A0Esegre n e

farsuheet hyI et hyI propyl 10 i sopropyl, butyl,
sec-putyl , or t rt but referre
orbolll WERESS RHod M A %muesﬁﬁwr@p@metmfjﬁthyupr0pyl,

e E 1
SR SEE BT E e ”é?' oS e efbbdments, R'is
mlmyimr rmurepylmlm still othen mehewdpembedlrrmmﬁbowoyelumopyh
@ tv] ﬂBrefered eln‘%odlrrents Xis N Yis CRa, and
c Ol?léy fy pe”ﬁé{ S &ForEX Hreferred enbodi nents, X is
CH W prefdredBehdddirhentsZmf¥s 1. Im@thbr ré?éﬂ?édi eﬁ’ﬁtﬁfo%éﬁ% m is 2.
enbodi ments, Xis N, Y is CRa, s_sH, wher e

i s - Inpieferred prblosimentseXgad, ﬁréﬁt@Ra F&ld B’ isonz- Ade]\llqmer

refegys di t
Pfiers ERITRsEnBoch it oM ERETIR ATRE: Mt frgrrerred
emisoaithems; X.is K, i¥sisTR?,2ihd R* [ -l ewhed Rﬁtsodzmnt s, Ar
Is a phenyl pyrronI furanyl thlophenyl
i i dHzBIejeTeGeMbainentsolaint-GN, CEPH2 Ty tGHoNH;. In other

pFé?éﬁé&’leYﬁ 0 i tu%lRa |§ﬂ-l' m di nyl, or pyrazinyl group,

each unsu d or substitut ed w th one, two, or
t hrefn mfesmme'rrtbwmhentsl # is @.hkrotheeprferedd embodiments, Z is S.

embodi nents, Ar is.a phenyl group unsubstituted or
Supol Peteaed Rmaodsriahts; bis SPRERYleByHaYL duBNYL YoRPaeY,
I
|n|1|8ﬁ§§ gi gﬁ{/ﬂi‘)ﬁg r(%sangoﬁﬂ |§§x§z‘r tgﬂﬂhe?ﬂhp"fﬁg%re@c?y'l ﬁ;g%?mémxl or pyrazinyl
graupi, eaphelnyubstﬁuted mmsbhmmlqneuwoeomtweeR SubStItuentS In

o %Eh?%ﬁaggenrﬁgqq@e%ﬂsleoﬁ r}{eyrfg(hs f | golrso S?PLXed or substituted
whth @HeQ e e ikee R SLibSHta8RE@N YA stif oﬁalﬁréf@we@pémbwiments, Aris
a 4-halophenyl group. In further preferred embodiments, Ar is phenyl, 3,4-
dichlorophenyl, 4-methylsulfanylphenyl, 3-chlorophenyl, 3-fluorophenyl, 4-chloro-3-
methylphenyl, 3-cyanophenyl, 4-chlorophenyl, 4-fluorophenyl, 3,4-difluorophenyl,
2-fluorophenyl, 3-chlorophenyl, 2,4-difluorophenyl, 3,5-dichlorophenyl, 2,5-
difluorophenyl, 3,5-difluorophenyl, 3-methyl-4-methylsulfanylphenyl, or 3-pyridyl.

In preferred embodiments of Formula (Il) and Formula (lll), R'is

cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl.
8



2-fluorophenyl, 3-chl orophenyl, 2,4-difluorophenyl,

3, 5-di chl orophenyl, 2,5- difl uorophenyl,

W@ 2®7daFsb2i0r ophenyl , 3- net hyl - 4- net hyl sul f any| ptiEn§1007/069723
or 3-pyridyl. 30 In preferred enbodi nents of Fornul a

(1) and Formula (I1l1), RL is cyclopropyl,

cycl obutyl, cyclopentyl, or cyclohexyl. 8 WO

2007 143422 P [ US2007/ 0697 3 | t .
enbo ERE S BRI ST B RRTPou 7 4 og@luaﬁga? selected

frf)ﬁpmetd}gugrcgﬁg,sgﬁ@@fstl ng of: Ex. Chem cal Nane 1
6-(3,4-Dichl oro-phenoxy) -pyridin-3-yl]-(4-isopropyl -

5)@era2| n-1- yI ) rret hanon@hem]cal Namg

4- I sopropyl pi pera2| n-1- y,lnbﬂﬁﬁm(n@ m et hyl sul fa
nyll- phenoxy) -pyridin-3-yl] methanone; 4

R6- (@*tsbpmmﬂﬂimnamﬂ-whh{&ﬂwﬂcﬂnﬂ Yloxy-piswin-Spy)-methznone;

hanAanao-

§Z'. | é%ﬁ%%?m'a SRR TR - FRATBRY R PRGNy 3 YT

tlhanon e; 6 [ 6-(4-Chl or omat

-prenoxv) pyridin-3-yl]-(4- |sooroovl pi perazin-1-yl)-
met|hanoffe(3-Chloro-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-
3-[5 (4-1sopropyl - pi perazi nethl carbonyl)-pyridin-2-ylo
Xy]|- benzonitrile; 8 none,

56-|(4- th@b@ro@yﬁﬁi%éwzirwami {BLpReddty-Pridis BN IRREth BhGHRS;
n-1 -yl) nefhanone;

4-| QG (4 eplopny B-rhathyl-pherenapytidin-3-yl]-(4-isopropyl-piperazin-1-yl)-
yl)) -[ 6- (3, 4-di chl or o- phenoxm rPaHI di n- 3-
yl ]{- met hanone; 10

76-[(43! @J(QHQOFEPB?W%%&&W qﬂdér@ow)Lp;(«r*f’dlﬁ>2q/|89§]0cséﬁzohﬂtm|e

4] di azepan-1-vl net han

3-[|5- (4{69%[3@!11romhenpky)4whlchme’3p¢he4 fsopropyl-piperazin-1-yl)-
8cdrbonyl ) - pyri di n- 2-yl oxy enzonitrile;, 12
[ 6-/( 4- Chl or o- 3- net hyl - phen'%‘f@) MY di n- 3-yl]-(4-cycl op

0210y eI 01 Gpyl 11 414 a2apant L y13- (& pheroiy pyr A ™
3-y|) met hanone; 14 (4 Qﬂbmﬂﬂmryine[l 4]d| azepan- 1

ahl Ay ~

13' il [%6(4\C’hloro bREnSXy - p’yr.&n"éw (chc pr'opyly[114]d|azepan 1-yl)-

methanone;

1 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;

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

14

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

methanone;

15




et
[ 6-

hanone; 15
(3, 4-Di chl oro- phenoxy) - pyri din-3-yl]-(4-isopropyl -

waepdirzepan- 1-yl ) - net hanone; 9 WO 2007/ 143BQRUS2007/069723
PCT/ US2007/ 069723 16

[ 6-

(4- Cnhl or o- 3- net hyl - phenoxy) - pyri di n-3-yl ] -(4-cycl ob

utyl-[1, 4]di azepan- 1- yI) met hanone 17 [6 (4-Ch

L Ay

haoanayas) H Or\r\r pavatvi|

LI A

@

lo[ﬁ]g(ﬂ : "%gﬁﬁetﬁyr’wén%@wgﬁg%ﬁf yﬂgﬂ Cyclobuf)ﬂ [T,4]diazepan-

Cycl opropyl -[1, 4] di azeg@dméthanone;

-yl -[6-(4-fl uoro-phenoxy)-pyridin-3-yl]- pethanone;

19 (@-@y@hl@h}@t@ﬂne[wmhenamtwmdin -3- yI] (4-isopropyl-[1,4]diazepan-
1%1() - [ 6- (4-f | uor o- phenox¥) )g%r di n yI] net hanone;

20 |3-[ 5- (4- Cycl obutyl -[ 11 ¥ 9?;5‘8

'Carbﬂﬂfzgéloﬁbﬂd [114]%1é/£e‘|?>’é}ﬁl’r Xryqaz}mlubfé -bBendxXy)-py. r| in-3- §/|]
181-|Cycl o 4]di azepan- 6- phenoxy-pyri di n

-yI) met hanon e; 22 (4- Cymlemﬂl“@pjwl p| pera2| n-1

OSB-OH

'_YI

%

- [(5’-'(} |dbu‘f§/1 " 4%'.525% TRYJ- [GJ(4' U dhen‘biy)'ﬁi/"fd R23-yl]-
( 3- Chl or o- phenoxy) - pyflmeﬂ'fé’ndﬂe]; (4-cycl opropyl -[ 1,

=

[ 6-

4]0ia79nan 1-yl)- nethanone;
25 -|( 3- CRH6r¢-Grenbuty)- E1p9]|duaz&apa3ey1 parapnyl) ElyeBine2ylqxy]-4
ilazepan- 1-yl ) net hanone;

(4- Chl or o- phenoxy) - pyri ' WH (4-cyclobutyl-[1,4

ad
.

aza el dbuty) [ ﬂ@la'iéﬁélﬁlﬂryl)’-@fi phenoxy-pyridin-3-yl)}-methanone;

Cyclobutyl -1, 4]l di azepan-1

;% ) - [ 443y clopippylRiperaziteaklyip-@yuarpmhenpxy)-pyridin-3-yl]-
_ tihanone; 27 (4-Cycl opro%é)}jgrf% ,d! azepan- 1
yl))-[6-(3, 4-di fl uor o- phen P din-3

R B e PR e i

ilee[\az! n- 1Ly! ) - - nmet hanone; m,@mano

A r%rwregomoeﬁgﬁxﬁéi@cﬁh'-ps;w-m-ﬁ.vg@w5v1-mn@d;aaazﬁgaaa-v»—
methanone;

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

2% (4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(3,4-difluoro-phenoxy)-pyridin-3-yl]-
methanone;

o7 (4-Cyclopropyl-[1,4]diazepan-1-yl)-[6-(3,4-difluoro-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-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(2,4-difluoro-phenoxy)-pyridin-3-yl]-

methanone;

10




30 (4-Cyclobutyl-[1,4]di azepan-1
-yl)-[6-(2, 4-di fl uor o- phenoxy) - pyri di n- 3-yl ]

woredonassaez; 10 WO 2007/ 143422 PCT/ US2007/ 069 72GI/USW07/069723
(4-Cycl opropyl -[1, 4] di azepan-1
-yl)-[6-(2-fluoro-phenoxy)-pyridin-3-yl] nmethanone;
32 (4 C,ycl opropyl [1, 4]di azepan 1

L e FUABREPYS b B POD Y 1ICHa- #Pir ABEpaR)PYTIan ST
-yI) [ 6- (3, 5-di chl or o- phengyeardne: di n-3-yl ] -
tithanone; 34 (4-Cyclopropyl-[1 4Td| azepan-1

?;zv ) -(BECYoprogy [1u4jdtaZpbandxyl)-{¢ry2 #etlifucgo-phenoxy)-pyridin-3-
]

- met hanone; 35 (4-Cycl 1, 4] di azepan-1
-yl])-[6-(3, 5-di chl or o- ph EW% di n- 3-

BIR @E@Véﬂ@ﬁ@/l [B@]dﬁé‘ze@éﬁmwl[w(sbldéﬂﬂ%lr@éﬁ@ﬁ@x;ﬂ) pyridin-3-yl]-
33I()-[6-(3,5-di fl'uoro- phendxy) - pyri di n- 3-
metlhanone; 37 (4- Q/cl oprorpjr;elthqnpnﬁ}du azepan 1

Y doprop S AR R & 2 BT dro P3RS By ridin-a-
%‘8-(3 FI uor o- phenoxy) - pyryiphiet@andne; (4- i sopropyl - [ 1, 4]
di

zepan-1-yl)- et hanone;” 39

é - oé1Gyslerrppyldl1 Aldiaageaar-w)-[6-(3,5-dichloro-phenoxy)-pyridin-3-
-@/I )-[6-(3-fluoro- phenoxy})l]-_%rtﬁéﬂg}]-e& yl ]- nmet hanone;

40
(4- Qsmbgrbl@bmtw{[ﬂ4ﬁ|éizmpmf)1[6xts)5 amuéay PREMYNY)- ﬂﬁatrm-yu-

36 qul fa nyl phenoxy)-pyridin-3-yl]-methanone;
(4-C,ycl opropyl [1, 4] di azepmﬂlar}ﬂ”)e [ 6- (3 nmet hyI

e [(R TSP T R LT P -

et hyl sul fa nyl -phenoxy) - mgthahome3-yl ] - met hanone;

[R-(Q 4- Di chl oro- nhpnnyv\-n\/rldl n-2- \/I1-(A |anrnn\/l-n

| par adPr3FIyoro-phaneydREridinayl]-(4-isopropyl-[1,4]diazepan-1-yl)-
ﬂiéjl Cycl opropyl [1, 4] di azepaii
-yl) -[6- (3, 4-di chl or 0o- phenoXy) - pyrldln 2-

yl ]|- mg4 teyetotRityl-[1,4]diazepan-1-yl)-[6-(3-fluoro-phenoxy)-pyridin-3-yl]-

39
methanone;
10 (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-yl]-methanone;
43 [6-(3,4-Dichloro-phenoxy)-pyridin-2-yl]-(4-isopropyl-piperazin-1-yl)-
methanone;
a4 (4-Cyclopropyl-[1,4]diazepan-1-yl)-[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;

11



45
_y|

(4-Cycl obutyl -[1, 4] di azepan-1
)-[6-(3, 4-di chl or o- phenoxy) - pyridi n-2-yl]-

woredoassaer; 11 WO 2007/ 143422 PCT/ US2007/ 0697@Gr/UgR07/069723

[ 6-

(3, 4-D chl oro- phenoxy) - pyridin-2-yl]-(4-isopropyl -|

1, 4] di azepan- 1-yl ) - net hanone; 47

[6

(4 ChI oro 3- et hyl - phenoxy) pyri di n- 2 yI] (4-cycl op

hanane-

FORY

G e o R P Ry 2 SPRIoSYy 1 A izepan oy -

| -[1, 4] di azepan 1-yl)- ngichaimne; 49
(4-Cnhl or o- 3- net hyl

enoxy)[6164f10ftﬂorn>-wthylemerww ppyidin-2-¢]-44-dyelpppapyl- 1
) - met hanone,

(3, 4-Di chl oro- pt‘n[énﬂ%?)zeBW 1d¥|)1n.fﬂ§/z’?rj°rte4 i sopropyl -

I él(aZ@rmafb 3- rﬁét)nfﬂ ﬁﬁérﬁ@@%?ndlﬁyu (4-cyclobutyl-[1,4]diazepan-

cl obuty - di azepan

) [5-(3, 4 d| chI or o- phéfyd))xm)?tfmnqnel,n 2-yl]

OSB-O AL

o [gfgrl%'oﬁo'dﬁ"@ﬁ W&hﬁﬁ%@ VEI @EEBBIEoYI-1 4ldiazepan-

- met hanone,; 1(%/') methanone

(13, 4-Di rhlnrn nhpnnxv\

(4-iso ropyl - piperazine-1
r Bo(B:#)Dighloretphenoey)aarisam 2w 4e|,sop@pyl-[1 ,4ldiazepan-1-yl)-

3, 4- Di chl or o- phenoxy) - 6@&@‘%&’ ropyl - pi perazine-1
rbonyl ) -pyridine 2-carb ¢id am de; 55

4&4 9&|@@u@pm41d1azféb@halz9nqsqsh @.@hlb%tphbnéx;()%gmim yl]-

fa nyl noxy) - pyri di ne-2-carbon itril
4- Cycl opropyl [1,4] di az@@ﬁ?ﬂﬂoﬂ ;

azepane- 1 carbonvl)-pvri

Xﬁg}/}}#?rﬁpgﬂyﬁ Sﬁal'ézgpé'ﬁ “1’%)1} [82¢3, 1 idoro- -phenoxy)-pyridin-2-
4- Chl or o- 3- et hyl - phe:}p}cmeﬂﬁar(dqe;ycl opr opyl - [ 1, 4] di

carbonitrile:

A @ér@gh@wpﬁpmon}])oﬁ KrisoRrepyl-piperazine-1- carbonyl) pyridine-

rbonyl)-3-(3, 4-dichl or pyrid i n e-2-ca
nitri | e; 59 6-(4- o/%%%rsgﬁ'wéu 4] di azepane-1

rsl(ﬂmlt)ucmofdrphbuom (e ivopydpylpyverdzinen -eadobgl )ydyeidine-
! 2-carboxylic acid amide;

6-(4-Cyclopropyl-[1,4]diazepane-1-carbonyl)-3-(4-methylsulfanyl-

>0 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-carbonitrile;

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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60 6-(4-Cyclopropyl-[1, 4] di azepane-1
-carbonyl)-3-(3-fluoro-phenoxy)- pyrid i n e-2-ca rbon
WO R007/143422 12 WD 2007/ 143422 PCT/ US2007/ 069723PCBUS2007/069723
6- (4- Cycl opropyl -[ 1, 4] di azepane-1
- carbonyl ) -3-(2-fl uoro-phenoxy) pyridine-2-ca rbon
i I e; 62

s )
anijde; 63 6-(4-Cycl opr gwd,néjz @,@bﬁmgane 1

-cdrbonyl )-3- (pyridin-3-yloxy)-pyridine- 2-carboxylic
acild arb-deCyéopiapyhii 4]d|azepane 1-carbonyl)-3-(4- methylsulfanyl-

qoﬁfggilryl p?pc(a? eﬁb%{/]i,ﬁg)}r? noxiﬁé }H%I‘I di szdé" 1-(4-is

(4-|Cred-one 6p)[é—'k1 ﬁ%dibzf’eﬁ%%ﬂ‘t%avddny()ﬁs W] g WX Pyidine-

63 )|l ) - met hanon cl opentyl azepan-

-yl))-[6- (3, 4-di chl oro%wboxx))oqg:dnamlehe,s

OSB-O

"%H“ﬁé"%‘r‘é"rﬁ?ﬁﬁw G A T TS
66 piperazin-1- ylg methanone;
[5-1(4- Chl oro- phenoxy) -pyridin yl]-(4- rvrlnhutvl-[1 4

q5j| a(z%@amlopemy) {1 M|m1 -yI)e(@ phenoxy pyr|d|n -3- yI) “methanone;

M- P ==

6‘767[ Y AR5 A lerBra o) FlealSIgTqrorhsneeyrian-3-
0 yl]-methanone;

[ 5-|(3- Chl oro- phenoxy) -pyridin-2-yl]-(4- cyclobutyl -1, 4
7d. azpeyclopgntyl-[néldiegspan: 1-yh-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-
4- | obutyl-[1,4]d

-yl )QIE:SO(g 1)‘/I uE)ro thﬁéigﬁ&ﬁﬁﬁr}?”ﬁ 2-yl]- methanone;

72 (4 -1-vl)-
68/1)- |5 (2 oo o phLnoy) ovr Lot ey gopy - ltiierepen-1y)
73 me hanone

ég‘;’{ ;ﬁ;@amo‘@[fgl“tﬁ':g@ﬁggmw % VA A0SR FbYidih 29

(4-|Cycl opentyl - pi per azi n- Imethanone;
-[6-(4-fl|l yoro- nhpnnyv\ - n\/rl din-3-vyl1- pethanone;

_{7@ [5-(3-Chloro-phenoxy)-pyridin-Z-yl]-(4-cyclobutyl-[1,4]diazepan-1-y)-

(2- Cnhl or o- phenoxy) - pyrlﬁ]le%él%lé (4-1 sopropyl - pi per
aziln-1 -yl)

(4-Cyclobutyl-[1,4]diazepan-1-yl)-[5-(3-fluoro-phenoxy)-pyridin-2-yl]-

1
$
K<

Ner

m methanone;

- (4-Cyclobutyl-[1,4]diazepan-1-yl)-[5-(2-fluoro-phenoxy)-pyridin-2-yl]-
methanone;

73 [6-(2-Chloro-phenoxy)-pyridin-3-yl]-(4-cyclobutyl-[1,4]diazepan-1-yl)-
methanone;

74 (4-Cyclopentyl-piperazin-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-
methanone;

75 [6-(2-Chloro-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-

methanone;

13



met hanone; 13 WD 2007/ 143422 PCT/ US2007/ 069723 76

[ 6- (2- Chl or o- phenoxy) - pyri di n-3-yl]-(4-cycl opentyl -pip
we@e@zies422 -yl ) met hanone; 77 PCT/US2007/069723

[ 6- (4- Chl or o- phenoxy) - pyridi n-3-yl]-(4-cycl opentyl -pip

erazin-1 -yl)- nethanone; 78

(4- C,ycl opentyl pi perazi n-1

ra (2 flinro-nhonosyevyvyy-nurir dirn 2 vl _  ~»mthanAana-

772(;! I &/&?‘ g “r;g;rchﬁ“”“ggg/gd.ﬁ’é yIT @ cycﬁ')pénty'l plp'é?é'ﬁn T-yl)-

(

-YI}) - [ 6- (4-f 1 uor o- phenoxy) mayidréng: 3-yl ] met hanone;

80 |[ 6- (4- Fl uoro- phenoxy)-pyridin-3-yl]-(4-nethyl

- [ 1, 4] (6-44-€voroiphyenoxyreyhdinedyl]-(8-tyclopentyl-piperazin-1-yl)-

- (|4- Cycl opropyl -[ 1, 4] di azr%% ne-1
- cdr bonyl ) - 3- phenoxy- pyri dif&' 3 €ar boni trile; 82
6- (|4- Q(ﬂ@ﬁ%dént*llp 6&@zﬁi¢%ﬂ[@ ®-fluoro- phenoxy) pyrldln 3 yI]
7&4ar bonyl )-3-(4-11 uoro- phenoxy) pyrid n e-2-ca
I

itrli e; 83 ( 4- Q/cl obutylﬁ[elhm’]qmeazepan 1

e e B e S B e Bt parigin 3y
-yl))-[5-(4-fl uoro phenyl SuhkeaBHonepyri di n- 2

yl li- met hanaone;

6-|( 4- @1(6@4@1@@?3&@55/} ayydin-Byil-(4inretBylyi1]4l¢iazepan-dbyl)-

-[ 1, 4] di azepan-1- yl)-ne 86
(4-EycILbutylp[1 4]d¥aéepaﬁgﬁﬂﬁﬂﬁe

- Y1) - (B ¢pogen | anyidigxepafent Tayo I)@-ﬁh@ﬁ &ife-2-
§4-|Cycl gpgﬁtypﬁ%%%gr’gnz“n 1py 1)-[6- (3nyrret yl %}apnygt h§I
sullf a nyI phenoxy) pyrid |ﬁa@0§ﬂltﬂ”9met hanone; 88

ML B RN S e e A e e e

89 pyridine-2-carbonitrile;

[ 6-l{4- Fl yoro-nhenox\\-nvridin-3-v|l1-( A- Lsopnropnvl - ni per

i|n{4-Cyplobutyld{ Hadarepan-dey! - If- e iyoropphenyisulaaipynidin-3-
Y1) -[ 6- (4-f1 uoro- phenoxy})lI_mérﬂi]éHdﬂn-e:,s- yl]

(4-Cyclobutyl-[1,4]diazepan-1-yl)-[5-(4-fluoro-phenylsulfanyl)-pyridin-2-

84
yl]-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-yl]-methanone;
88 (4-1sopropyl-piperazin-1-yl)-[6-(3-methyl-4-methylsulfanyl-phenoxy)-
pyridin-3-yl]-methanone;
89 [6-(4-Fluoro-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-
methanone;
90 (4-Ethyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-

methanone;

14



met hanone; 14 WD 2007/ 143422 PCT/ US2007/ 069723 91
(4-Cycl obutyl -[1, 4] di azepan-1
WO y0yA4B2phenyl sul fanyl - pyridi n-2-yl) met hanone¢T/USD07/069723
[ 6- (4- Fl uor o- phenoxy) - pyri di n- 3-yl ] - (4- net hyl
-[ 1, 4] di azepan-1-yl)- nethanone; 93
[6 (4 Fluoro phenoxy) pyrldln 3-yl]-(4-isobutyl -pi pera

hanane:

dL 14 ocl @bgyg)pﬁ@tyfhﬁ]‘%}d%ﬁgﬁ 1ryl)-(5-phenylsulfanyl-pyridin-2-yl)-

-yI}) - (5- phenyl sul f anyl - pyr jfdkilardmg: ) et hanone; 95
(4-[Cycl obutyl-[1,4]di azepan-1

- y1|) - ( 6614hdydrotprienoxl )-pyrididiryB{(4-methyiell i dieaepadd -yl)-

9 -(4 Chl or o- phenyl sul f any ridin-3-yl]-(4-cycl obut
yl -|[ 1, 4] di azepan-1- yl)- rrefr%gﬂ%}? € 97

(4- Q/C' qet(ﬂyftlubﬂo 631@%@366@%41 3- yI] (4- |sobutyl plperazm -1-yl)-
93/1|) - [ 6-(4-fl uoro-phenylsdl fanyl')-pyrid
yI]-mat hanone 98 (4 Et hynme[dlamqrm azepan 1

Iad e

[
<
-

(4\6y |b6uty1’[1“2q‘a‘|é”z‘ ey yr)“(s hen{/rshlfanﬁtp@"r‘l'd‘l’ri'ﬁ 2yl)-
?‘P- (4- Fl uor o- phenoxy) - pyr i ghefhatanel - (4-1 sopropyl - pi per

aziln-1 -vl)- et hanaone: 100

éﬁf' Oy cl @peyelgbutyi-Fedldiazepanyl-yh{(6-ntensistignyl-pyrigis-Byl)-
[Ifa nyl - phenoxy) pyrid i %40] met hanone; 101
(4-|l sopropyl - pi perazi n-1- yHBﬁT P§ net hyl

- 4-|me8-(4-Cridrbamenyruera ayly-byrignt 34111 (a-cycioblityrgt Brnerspan-1-
(4-|Cyclobutyl -[1, 4] di azep\dhff@-tmf)or(ea- o-tol yl oxy- pyri di

o o R R g s G 14 TSRy s a3
n-3-yl)-nmethanone; 104 vyl]-methanone;
(A- Cuclobutvl -T1 4ldiazepan-1-vi)-(6-p-tol vl oxv-pvridi

5{13_43_ yl ) {thdrofddiazeaprn-1e4)-[6-(4-fluoro-phenoxy)-pyridin=-3-yl]-

-|Cycl obutyl -[ 1, 4] di azepa 6- (4-nmethyl sulfa
nyl|- phenoxy) - pyri di n- 3-yl e%h%f@;r?gne and

phdr mac @H4-Faldry-phenery apyrilis-3-yi 5 (4-epesdyl-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-methylsulfanyl-phenoxy)-

pyridin-3-yl]-methanone;

102 | (4-Cyclobutyl-[1,4]diazepan-1-yl)-(6-0-tolyloxy-pyridin-3-yl)-methanone;

103 | (4-Cyclobutyl-[1,4]diazepan-1-yl)-(6-m-tolyloxy-pyridin-3-yl)-methanone;

104 (4-Cyclobutyl-[1,4]diazepan-1-yl)-(6-p-tolyloxy-pyridin-3-yl)-methanone;
and

105 (4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(4-methylsulfanyl-phenoxy)-pyridin-
3-yl]l-methanone;

and pharmaceutically acceptable salts thereof.
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15 WD 2007/ 143422 PCT/ US2007/ 069723 The i nvention
i ncl udes al so pharnmaceutically acceptable salts of the

we@orpoweds of Formula (1), preferably of thosePCT/US2007/069723

descri bed above and of the specific conpounds
exenplified herein, and nmethods of treatnent using
such salts. In a preferred enbodlnent t he invention

f to hyd d d tes of 5 f
For it 1yghtoR Wlhdbs e HeempCs dily HiosapERIB BRI B
cbbBlAEs of PoffRaA (A, Eﬁ&férébﬁy &f ﬂhb@é de@éh@e@éb@@éﬁn@%f fhe specific
conpound represent ed by Formul a f)gt, that is non-toxic,

coNEPLpie axeyptiitdhersin, aruﬁ methasisvafdeeadinenbysioglsugh salts. In a

RRirBY P otiBAC e BiveRlibs Betefs i fuarBbRbER moEyarates of
cdmpBhadsrof BefmulakP). 1977, 66: 1-19, and Handbook of
Phar maceutical Salts, Pr o&e‘rtl es, Sel ection, and

Use
st ahP "RRamveseHiically asenta eflediaaneagrsaitof a free
aé@é&t %m&?“gé%”‘g@rmco ogl ca+r?‘nbﬂ§?§ F%EOH %%llé

blodiedilyetofevablepot atherwist biolbgically sumaaleﬂ‘orrmlm migtsation to the

t hout undue t XIC { irrit t! or allerqgig ,
sybieBorses. Geneshpoc b Bergbrahata Kharmaip B SAls . Pharm. sci.
16%7 feesh oy, 'a}"ld Wéﬁ&&bo](%fgff%#ﬁrac@uﬁc?glfSé?ﬂsePMﬁ’erPéss | Selection, and

group, or types of functiona roups
UsecStatl agdWVeEaum wadsh VMlIewhfﬁ?é’r and ViHﬁaA,gémeh @002. Examples of

R aRRe AT Acedirib el 2t Shfiina B Bh Sefdiituicd Byefrective
aRBBLNBESIeYS! 6anthyt \ﬂﬁr@‘ﬁré fidd R s da‘ElehfsC\J\/Iﬂ}ﬁ’cﬁJtS}deuétt6§|C|ty, irritation,
pyrosul fates, bisulfates, sulfites, bisulf

Obaﬁ%’QWéQOH%nAWWWM@ €3 magopossess a sufﬁmently acidic

ot SRR BPoue G BB BRSR e Tondr P URRAR PR

acesramght rsact adthrey haneer oﬁ@b}v@aﬁﬁ@@r ofgani@beses, and inorganic and
i sobutyrates, caproates, heptanoates, propiolates,
OgeiGaeds, tRdPBRA féféarm@l%@%ﬂbt @@epﬁmgﬁa{teﬁxamples of

ﬁgrkﬁ?&%@%gl_l%?%ﬁe‘éﬁé sl r‘?c?u@é sul z%ﬂ%n r%sﬁf%b?%@ﬁlfates

exyne- benzo or’obenzoa
Sll]iﬁtdelSEll‘fizte@,trﬂfE),Spﬁéte.‘tl mcn'toolydmgmt@msphates

o i oS GiER B A TOs e e, DyRohgPaales: LaoTdg fypmides,
io)?}iﬁctfﬁd%@@fa?és p‘PBSlBM!a@ét Mégzlflrﬁategddgf‘\%lﬁ%s akAfates Sdrmates,

roxybut'yr at es, at es rates,
ismbutyaateSscmmroamSeertqmmm@gwlokam @a(alates malonates,

SRR S LRl s R RN B R Foates
héRyHeall BSdidakas benrbdte§IsHlerobenze8eks! @@thylbenzoates,
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.

If the compound of Formula (I) contains a basic nitrogen, the desired

pharmaceutically acceptable salt may be prepared by any suitable method
16
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pharmaceutically acceptable salt nmay be prepared by
any suitable nethod 16 WO 2007/ 143422

wEANWEARD7/ 069723 available in the art, for BXEIPI067/069723

treatnment of the free base with an inorganic acid,
such as hydrochloric acid, hydrobromc acid, sulfuric
acid, sulfamc acid, nitric acid, boric acid,

SEBRRP % 4Bk e AR SRS AT o s

S 6P PPHFoCAIrE add er%fdrébr@%lé aclslifgridatid, s@ﬁé?ﬁfché&d itric
acid, fmaleic acid, ydroxynalelc acid, isethionic

aegigi Borig aeigl ﬁh@sramru: acje and thedikieg or with reey prgaais acid, such as

g%ﬂ Ogé @aﬁ?érﬁll?cpéﬁrgc déc? p?é‘)ghlcoéc% dﬁe%@# g,lc g|a\6g§!a:91:d ascorbic

abuaume@eua@bm hgd oKy arnsit Gicld, asdtlionfigdid a@c@iru@ub@lnwslenc acid,
acid gal acturoni c acid, an al pha- hydrox acid

fuspric ﬁ@' nﬁ\%@l'@ @Cigle PYTUVEG @@lija)%iCcﬁC@)rg'yQC&lﬁtaé&*q Csagi@)'l@ acid,
otk é‘&hh;g?ﬂﬁh%c.au%gne A Eﬁoé\ﬁ h@y, %Jc‘ﬁt%lﬁc%n‘ijc acid or

an aro ati SUC enzo c acl

galagtizboix i) 2z &phsihydraepdtithosuchaes mandellm:aO|danntrmc acid, or
acid, a,sulfonic a | sul fonjc

id, such as | aur
(oL 51 s LTI RO UEN B3P RATNE AT OnglL iR RS, af aromatic
a@bhﬁu N&G$ 88 B@Hk&lc%‘é‘lcﬂ 2- éé&ogg@ﬁb %&d ”ﬁé‘ﬁH{ﬁ&gOJc@‘Br%?nnamlc

SucC as those glven as e ereln any ot
aeidi @ saﬁdnlmammrwchrasrlewfylsumnlc acid, p-teguenieslifanic acid,

oY B i S8R Fi4 5l BBl b suer
a§ aRUgde 0 s eampiés héaem Sa@nam,ebmer %@F‘oharﬁ’cf’ néxture thereof that
carboxylic acid or sulfonic acid, the desired

a@@gmas @auwlqﬁ% epeeeepiaklel aubﬁeayutwrwgmgfaw giginary level
ll ﬁ,]ufh sa{%l ﬁ{‘ﬁﬁ’gg for exarrpl e, treatnent of the

g hTH S |norgan|c or organic base, such as

an al’ﬂtIﬁl@ c()mpoﬂiad)of Foemarday i 2 atier suck 33 a canb@tykialacid or
net al ydroxi de, al kaline earth nmetal hydroxide,
sulfgnie éﬁﬁaih%‘ﬂ%s'Fﬁ@(@fﬂﬁr@aﬂeuﬁaé‘,'lé/sa%qwt\ab'9§a{tﬁ%@éb@ ipyeRared by

arsf?1 st fé?r?f@ rﬁé‘tpeﬁ "B Bxa RS m@sf?efﬁgldrﬂnm #h fhorganic or

are reg rde as equi val en
ogranépbade, esushlzst art amérse (prinlhanyhsecdndang ooteattiay) yan elkali metal

ngroNisss IKEENG SartheT SEL N GRIe: 2N RPTbAbE GURUR Ghpases such
aé‘ﬂﬂc{)&éﬂ%%ﬁ%s eXBPihIES nBlels 41 ARfofMeBinak8 nd%ﬂ&ﬁﬂb%her%’éf that

carbonates, bicarbonates, prindary, secondary, and
areeregastgd a&eﬂeyaleiﬁsl ocycd:eniablaraubsstute&lwhllgié of the ordinary level

ob S VAR LAy Ll st 6 mPihles Sl S pifige organic

sglefliereCROMI aufnnomu@é SueMas dRENE SindBrgifitd AMesenia,
iron, copper, zinc, alum num and lithium The

caiippaAtaso PICArBeNates AuriBatyo Speendayeand tesliary amivept and eyclic
amir?éjsr, Yeen %fs 6é?ﬁylamines, 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
compounds of Formula (l), and treatment methods employing such

pharmaceutically acceptable prodrugs. The term "prodrug" means a precursor of
17
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30 conpounds of Forrmula (1), and treatnent nethods
enpl oyi ng such pharmaceutically acceptabl e prodrugs.

wab@7tiexea " prodrug” neans a precursor of 17 WPCT/US2007/069723

2007/ 143422 PCT/ US2007/ 069723 a desi gnated conpound
that, follow ng adm nistration to a subject, yields
the conmpound in vivo via a chem cal or phyS| ol ogi cal

h | i
2 Bl eed E5BpBEnd Bt tliBhin DA TRSHTEL6 4 SIREEL §iel oY the
c&®bBand ¥ OveRia b%h@ﬁﬁéé)\l%%ﬁ%'b%l'p%@éﬁé@f&e&s §8vélsis or

conpound of Formnul a maceutical |y
eacmpw@blleevm@mrugﬂdelr @huSIplqgmaJ@onwaons ée.0018 PrOGrdg on being

o 81 6ol By 0 B BRLifp bR Y. o

"dHdrisiceatitaly quceptible prodrag” Tsfsepmlr@g:thatns AoA- tOX|c biologically
preparati on of suitable r derivatives ar

tfieBl8, Bad Ol oriss Biepaicalby SEbe fon Asm M aRaR & hesaubiect

|||ﬂﬁg%£9mﬂureﬁo$ Ergv%lecﬂ&?gnd ep@?ﬁg@rﬁ BF sQitadil g%d@@

ounds an am no acl esl d ue,
dplcb\lfameptarel(ejesbmesd dor emtmplle ' egign gf Prddrogs™ edel. Bundgaard,

our no acid residues, covalently joined through
ELﬁ?Vgﬁ i@é%r ester bond to a free am no, hydroxy, or
carb
E?ié{rln' pfesst ﬂo@F@éﬁg@lﬁdéc‘é es | nCrTHJ{; PaTEhfné la):rd residue, or

Exanpl es of am no resi the twent
ampalypegpitide chaguet tiwegorambren(eagi, tao, moemonfqur)jamnrgnamldaie&dues
three lett

QTa{HLRYELToRSR 75 ARG Py &Biee E3aE B3 free amino, hydroxy, or

carfb@slw@éma@ro@p BEh RBhiictind b Formiied Ul ERamples of amino acid
bet a- al ani ne, ganma- am nobutyric acid, citrulline

rasighrs,isckidadhe hyaplyaratelly @cautringrRmBenRGies, iFosHmABly designated

of Hiafdgte’ B R bl 383 Al BBl B rising, demppine.

isptenosire, BSMEmmstﬁtﬁn@fncﬁoalfthtéJa)arﬁﬁe aydnie@-arhindbkiric acid,
esters. 20 Exanples of am des include those derijved
C'ItrNBW\ed?ﬁfﬁWyéte'Bﬁ W?SQfln_GBa]rRWne @Hﬂr@@th&ﬁﬂn% selienrtar y

di (%ngfﬁb‘ﬂéi %{B?er o rgq‘g%mér( p Lﬁ‘éﬁ fdﬂ%éfgﬁce'; "byderivatizing

ere eteroaryl ring
freeloatbceql gE)(@J&;pdfsstrucfuresbd EsrmUIrao(II)Lmheamhdmorchyl esters.

s e R R
al‘rﬂYe‘é“%h@Qeé&ﬂdﬂg‘al(géﬁglﬂgll%lmm@ é@lé&ﬁd&y“a\(ﬁmeg%clude 5- or 6-

pheny and esters. Preferred esters
menahered heéemycleeltkyk@r heterasdyluring rm;et@rss cXeenpes phamides

. b e iv ree drox r.ou rou

e e et e e Spea b e ARy af e Hines, and di(c.

zaikyrﬁtrhmbammmégbﬁéstea@df the invention include Cy.;alkyl, Cs.scycloalkyl,
ghosphoryloxyneth¥loxycarbonyls foll ow n roce ures

P

e, ard pherd(Gradkyheepters. 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
amino groups may also yield prodrugs. Carbonate derivatives, sulfonate esters,

and sulfate esters of hydroxy groups may also provide prodrugs. Derivatization of
18
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Adv. Drug Delivery Rev. 1996, 19, 115. Carbamate
derivatives of hydroxy and 30 am no groups nay al so

wQ@e@rd4aendrugs. Carbonate derivatives, sulfone@BUS2007/069723

esters, and sulfate esters of hydroxy groups may al so
provi de prodrugs. Derivatization of 18 WD 2007/ 143422
PCT/ US2007/ 069723 hydroxy groups as (acyloxy)nethyl

nfosk Sugh S8 o Gperin ant JGngor it B gl (R acy

gfIEmal R an amyNester, prtl@ﬁél%%‘%éti@uté@'vﬂth one or more ether, amine,
functl onalitie§, or where the acyl group is an am no

oa@ar@owtceamdéuncd@@@hﬁl@ﬁ;@raotrtey@ the gcyligreupdeaniamino acid ester as

oGl RIPSE FoasPBEN B vBla bltihued DProBlgRSt s typg may be

plezred EE RIZS Chised A $.0V/b€. CHemi. 1806 289l 1B Iarf@edé?rﬁmes can also be
sul f onam des_ or phosphonani des. Al of these

odr
d%vaétaeesamldqseéulmadﬂ@egp@@bgspmmamndﬁg Al ghthese prodrug
RS 8P heRboit bR ihflunl hebRmnink: 45 paréfyiic acid

fmmtlonalltrest abolites of 10 the conpounds of Fornmul a

i( széﬁ}l‘mlﬂ%gs‘%w%\f%&'ﬁﬁéi%ﬁ Flates o alervacREIGAY el metabolies of
tHBe@d}ﬁo ismin th &%ég%h%harﬁg%ﬁp}é%u%e%@k]oﬁe rpeth{) %S Ofrthe
inyehtion .t Adipbafmaceuimally e ctivel metabhalite natab® ki presmaicomgically
a %v%ogﬂcgaﬁlam%%d35r%dﬁntﬁ§%8p?%'f %%@rr?@g%wde oftBI—ec:;:rP‘rﬂ,Ig;(:ﬁ or salt

ool ol A3t BT 0o Stety oo

usngqow@% teREBIqUESIBIOVEYOT @mlatz@an the @6t , Seehe. gmB@gtollm etal,

L e R LR i )

76@M6|7¢Btaggmawé BF@DBGSRerlQBWI gnoeaw B@d@l‘oﬁnm‘)lﬂrug Res.
Kro aard-Larsen, et al. ds., Harwood
i??é4s 331 dhndgaped, ﬂ%ﬂ%@blﬁ’mﬂwgéKEbévaae%ﬂ )1 98”4 and

Lglté%'nr D%Q@;{nrgérfzﬂe{ﬂlbb&%’tllo}ﬁ REr6at r%@bte% ign and Development

phar frace accept abl e pro dr
(Krogsgaarekitarcah) gt agteld\sse Hertvelod| Adasienui€ Publishense$89t).
[ ion are usef dul ors of the histam

oo e phB OGS ALbORIME B SRR e taaCRapPtable salts
pﬁﬁ’r‘#h‘ééglﬂlbﬁbl 55&&9&@%88’@9@3%@?53%3%&%99 'a%ﬁ% metabolltes of

oni sts, or inverse agonists he conpounds of
thmw@ﬁenblnvenatyon a2 weefulsasimodutaiersnaftthe diéstéming He receptor in the

R A T T R A e
aﬁfg@;ghisﬁ HFonstsoriesBE @igonists! CMhaohtpermdd @F ¢ié Re@ntion may
be used in the methods for the treatment or prevention of medical conditions,
diseases, or disorders mediated through modulation of the histamine Hs 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
purpose of effecting a therapeutic or prophylactic benefit through modulation of

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



The term"treat" or "treating" as used herein is

intended to refer to admnistration of a conpound or
w@oopasi4ei on of the invention to a subject forP€HEsS2080069723

pur pose of effecting a therapeutic or prophylactic

benefit through nodul ati on of histam ne H3 receptor

activity. Treating includes reversing, aneliorating,

9 WD 20Q7/143422 PCT/ US2007/ 06972 | | .' [ :
R gic Mo RRg 155 BERatesS g Jesaenuia e el o Frgvegting a
dReaBé iSdYdeR BracoriditRPase oné'o’?%&@rs yretoRRTsH sIdcﬁ'lilséHse
one or nore synptons of such dlsease di sorder or

diserdartareengiionanediatas bewg mnegiuiationrofdtistamine his mecasgor
af o) T el Shiety rEREs o8 Bhafti B patlehit Bf fedafuopy

traatmemnsucrvadal hﬂrﬂérs “Mogllaesrsbivicludertothiintibgorgrhd activators,
activators, whe ‘inhibitors"” refer to conmpounds

WNBER "'ﬂ@@ft@'éﬁs éefeﬁF%O@fﬁlpoun%matmpéeased@%@tt'PQ@'\@te
de Zt%g&J Gen- tr"éi% ?f{@v ta'ﬂ%né ?—Fger%EQﬂ')to?é&g%%?lggporoéctlwty, and

and ors" - are conpoun
aomuatms eareac:mnptmmis thatinicraaestiee ac’e\mtej faicitieate psengitize, or up-
ne H3 receptor expression or activity.

uI at e hi. st
e Tistaning B s on o B RSN A R 1 o' mot hads of
US' ngc&&% (J’Irbg% ngé‘ nr%ntlg Sra‘t@seg) ReIHIdR dfudingile compounds

subj ects sed or suffering froma di sease
ddsgmedidneremtodoeailwlbmtsrd@gaoeeld wthmrsstudﬁenng fiaBn a dlsease

oEPEER! & edidilirh ity istentifd Bl b eptOL 3RS Spen as:
cégrﬁﬁ\!?éjérs%rder@)/é@éﬁ srderdi §%ﬁatﬂb@ﬁ§ﬁdérrse ah@lothéledisé@ers.
i ncluded within the scope of 15 "nedi cal

Samwmmsaﬁﬁlse&sgat@f@ssare drteaded i be incl@irmhwithingthe scope of

" ndementia, Al zheiner's
bBREERIR, Pt oran R oPUREES G " Net oot - Avstr
1995Co§ﬂ1ttlvéQﬂgdrdemgouuﬁevfbr@y@ﬁm@td@i?entlaﬂﬁllmelmer s disease
cognitive |n'pa rre nt (pre-denentia), attention deficit

(Prpde.dRtehalt pogi Blermecs ARsirigPs., aﬂt?e%%ﬂoﬁogiahv%ﬂvsfunctlon
ol el RO A S 10 B4 oraers
(ABHDN] atteraioc -aefinirdisatiders, @addearnnirg ane méma’)ryeddi’amﬂleas (Barnes,
IRk SaccleicRer Ansi Aok (S TRES)” Hebeina gbR g gory disorders
iR, RSk P ¥ ebfhih¢ Bé\’i‘?meﬂ?'mér)‘logﬂ infpl@hésl Mg@frel_ated

menory tests, includfng the el’evated pl'us mazé In mce
cognitheer dEcI;nesandtmaﬂnory_ldSe $ti antagomstsIyveRgen shown to improve
2137-2144 | ace recogni tio 5 tas
e & Vet b Benosd iefls MRLFTEAR iGe8 BiudRre inmice
(M%?ZQQZS et Hle  FaSyi. V@95a\5¢(2333n21331 QSM) % tio-@ial place recognition

azaki, S. et al. Mth. Find. E i n. Pharmacol .
tapgg(@rsettl M. et al. Behav. Brain Res. 2001, 1 4(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, Hs antagonists were
shown to improve memory (Fox, G.B. et al. Behav. Brain Res. 2002, 131(1-2),

151-161).
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17(10), 653-658) and the radial maze in rats (Chen, Z.
Acta Pharmacol. Sin. 2000, 21(10), 905-910). Also, in

w0 b@74g33et aneously hypertensive rat, an ani mal Petg1007/069723

for the learning inpairments in attention-deficit
di sorders, H3 antagonists were 30 shown to inprove
menory (Fox, G B. et al. Behav. Brain Res. 2002,

131 - -161 WO 2007/ 143422
et %@fbﬁf olige dor SRR R Sof . stiuregt sleep, narcolepsy

(WREPIitholitEsdiRisted BhBIWENNS LathSeRy, dIssraatsLanseépidke
or W thout associated catapl exy), cat apl exy, disorders

hemeostasis, idireathitosaroselasrs, estawatdﬁybrr@oﬁﬂ@mleﬁa%(EDS)

c@ﬁoﬁ?rﬁ lr}?’ﬁh %ﬁ%{)@%@? lf?@cﬁhé] j%tﬁa ﬁét I%%,Cé A %%'I\)ﬁﬂefwgé’lbmd isorder.

FBE@J(héJgh@fdr ele@lp iffipaiitiatt. may balcagsed Bp@r eissstiard with various

i mpai rment nmay be caused by or assoqciated with various
sgw@pge@c@%ﬁoggxamglle §I>@§ﬁpe|p@eas pg@@eggﬁ@gsal hormonal shifts,

PR R SRR Ep B Ry ot NSk R L RafAERR, or snif

wohk ‘sd:hedMnesk schedul es. Psychiatric di sorders i ncI ude,
hr enj a ker, . E. an

for xa e, schizo Schl i
vor 1 PST e sl o B Gtlen o @ SRR (SChlsder, . and
I\/%Zﬁl ?\%Ql ﬁﬁ rrl:@beebérrgsﬂh?f’rljﬁ'%rrﬁlecﬁlaﬂggﬁdfsﬁr% 294), bipolar

ressi o ar maco
dtsgaﬁars maB(c7d|sor1j:eBs1.-dE$>3®ssme(larn®1tlc Cagetal. Bt J. a‘Pharmacol 1998,

1 B SR il RushOPBA ey eyh 888 142(2)

2%@2022»&%6 sek: S’cbrl@'H ethl. oarudg FgtuRes 9969§5(5)4§()7 520; and
and references cited her ei n.

LewseEsiev 8l cBraguIsug &esi. 46P8etd, m?d1@6§ndtreauenm68c0|ted therein.),

ol 300 oSkl AR e ™

post Qrtiadr d/i@asrtdeg@hcldden férisxangie] @psgn (s?ﬁkheyamrtugd; (Y. vertigo
al., Bur. J. Pharmacol. 1993, 234, 129-13
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dd;olsdnfrégk/lsachmiogl H: es al. eBmair R@ssyﬁ%ﬁcﬁ@ﬂ 18tﬂFrb865)yebeS|ty substance
at | SOraers r e ratil o an
abiitq RPrders: RuRmesT dibordds le & crsiies TeGevTRaed, arg eve-
ré?éteﬁftﬁsé}!dél;saﬁ.?‘.ern‘é@ulb?88@?6’?@@5’%nﬁ%’f?ﬁ’i%@rﬁénﬁ)@%)

present invehtfon are us in the treat t or
pr evEatticoartyf aeem@deiow of thefi ms’lanhjeel Hsl reeeptor, the compounds of

R ERESPBYentl i Saat PRIAL Bar BRGNS ASeh AL BfHession,
distarBed FRHp, n@t’d(ﬂéﬁsyﬁﬁbt@@‘fé fétha@'yS@ég#ﬂflﬁe indpsirment, memory
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 to a subject
suffering from or diagnosed as having such a disease, disorder, or condition. An
"effective amount” means an amount or dose sufficient to generally bring about the
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eating disorders. In treatnment nmethods according to
the invention, an effective anbunt of at | east one

W@ o09poedaek according to the invention i s adm ni BEEUSWOT/@69723
a subject suffering fromor diagnosed as having such
a disease, di sorder, or condition. An 30 "effective
amount" neans an anount or dose sufficient to

ISR e biss S0P RUeE IS e e i pBHeS 1o PeRn ghsyEh Leament for

tf*@d@sflgrﬁatba di’é’éds%nﬁ%o'rdbrnéleéoﬁﬂltlérhmh treatment for the
desi ghat ed di sease, di sorder or condition. Effective

amoufrffective amouBtsodr daneswiibe sANOUNS 196 e prasent invention may

ok BB RRATY aulEe BRARPAE IR eP f Bithb GodF bHRGH Shhoies or
clifit#ltfalsaa6d by télahg Mol odheidepatiird@utihe 3actore)ie.dethe mode or
factors, nmode or route of administration or

rQuie gf aémwﬁg@tlon AeBIGER ofie i e PhBEagOR IR Csarhio faMmpound.
tHe Co\RE féhéﬂé o Su(gfqgé?).‘?sé%fsetB%opdesrearsgond%&?rtﬂg ub%;g:;t/'

con t|on S ptevious’ or on
ptdwom @mgdnsg mapjn, tbemb&cﬂscrheaﬂls statee ahd rdsp@ﬁse to drugs,

t he of the treatin Cja
a3 the BEGEMGTd of e fealiaingyS6eT Al STABIS.R! odoR i e range

{ {
oo a1 90 BSOS ATl oo wo

pengdasg/piaﬁerabiy adooti10.0b too! Ebmgdigidiyd oy ,abiont 140 3§l regikg/day, in
di vid do t . g. I | D F
Sl MR R0 e i G5 o POCE 20 pftan. an

md@ﬁm @i“@'érfbr b%ufté@l@ ddiagdl é?n@@wtﬁ@fr@br%lboﬂt @bgweboef 7 g/day,
about 0.2 to about / da Once i nprovenent

ot Aoyl ZéﬁtabQUbIZMééy di sorder or condition has

et SR A Re JTte BEyAYS %%-%?%4 Yndtogh A sBhgiplas
otcaerE NGy dobe atky bé %Ufus‘tecbfor évdribtive mama!nﬁenamiytreaitment.
as a function of the synptons, to a |evel at which the

F@@@K@’@Qlet e 6pags er th@rfr%%ﬁ:yloé@gﬁﬁn'&rﬁm qrgooth, may be
&H%%ﬂmﬁ%p%‘?%é@%mp omy, rf?taol%el MEhibR Sk de§|red therapeutic

evi ate 0 an propri‘ate l'evel, treatnen
ocpmphyldeat |eéfeb15|srraa|ntdmmv®f _cousswufrsg/mptomsrhavtet tmﬁn alleviated

treat nent qu% ter{n basi s upE:p angﬁfrecu rence of
%?%PBF%O”G‘H?V& TSNt MR E58Fo r?_d@_” M@y e NPWEKST: FeHire
|n'f@¥n|ﬁ§ntut§é‘é{rﬂé?1t%ﬂ®!o‘hgttbﬁﬂ BMSH“U eéﬁ%?&?&lrr 'df%gmptoms

|ngre|entS|nt e at nent of . apove conaiti
| n ah adgitiop| thecosrmmuhdseithe mentlom)mrMy be use@ in combination

LB B B h A or
eféeBpIaie embdimeEhs @d8R®nal active ingredients are those that are known or

discovered to be effective in the treatment of conditions, disorders, or diseases

mediated by histamine Hs receptor activity or that are active against another target
associated with the particular condition, disorder, or disease, such as Hy receptor
antagonists, Hy receptor antagonists, Hs receptor antagonists, topiramate
(Topamax™), and neurotransmitter modulators such as serotonin-norepinephrine
reuptake inhibitors, selective serotonin reuptake inhibitors (SSRIs), noradrenergic

reuptake inhibitors, non-selective serotonin re-uptake inhibitors (NSSRIs),
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nmedi ated by histam ne H3 receptor activity or that are
active against another target associated with the

w@a0oritgdbar condi tion, disorder, or disease, SRBCHUSROH)69723

receptor antagonists, H2 receptor antagonists, H3
receptor antagoni sts, topiramate (TopanmaxTM, and
neurotransmtter nodul ators such as

ser ot opi n-norepi nephrine 30 reuptake inhibitors, :
a3gy BB e S e oA PCisa e s PR A oar e yasaifie; Donepezi
(AN NRVBIs GgmiTRU B Teantafibd t(Réﬁina}l‘%),%ﬁ'n%défW. The
serotonin re-uptake inhibitors (NSSRIs), 22 WO o
combnatiag4nay pervelis200zase effizacy 4e &t \yeneludingindhasembination a

bR B Bl BHRG 488 phficl D SRR RS AL E8ine bR BEEring to
tHeRauemdn) Migcrease Bpdarimbre sidéeffecTbr tatricaBe My régliteel dose
to i ncrease efficac by including in the

e.g.,
otiherraraReWwid ﬁCCQfGWﬁ)éQ&He%B@@HPPati ng the potency or
ff ' e : : -
o1 SRS, SoRRARRUET RS BN 0 by win mosen
arkegsefakier thetreetmented ndoseepof, exbessiverdayind e sabtaapinkssy EDS),

the invention. Mre particularly, conpounds of t ,
AlDouREr S AISEAS SRR RS PB Lo ORI i rOBes Bseletad Tatigue,
r il 1 . I . .
P B e R R E ST PIRNa, Jrostity

assacated avithdegnebral paisyoagerrslatédsmenhanyetediag | igiopathio

SBBRPE AT anek o REdiabhy eS8 RAIER TR dErabys foses of
mRRfaSivil irh8fe- raRgalc? GbBBIRO Yo 460 Inh%Per ygse@pathic
somol ence, or jet-lag. Prefera %lh’q t he conbi nati on

met hisdaretbeogmbediseentorompedads af the inventéon wrepmiination with
: di . .
Rkt Srohioting Hertafh of ol ETe a0, & Himoination

medinod anpleysadesassafitopirdraatd inehe reagerenabedt 200@s4 0y mg per dose.
Preferably, the caonbination nethod enpl oys doses of .
t opi 1 BEEOENANARST th weptionprritsed alenegdimeprpeination with one

ofiiRfe ol a%ﬂg?ﬁ’rgq;f'@é\}e%s,ttg ol &AL 'r%nﬁ'%:‘éuﬂéé? GonPRRfons of the

or in conbin one ofr re other actirv
invegtiedli Anrerntacetiicahdoatmsitioar ofethe uhverdioncompoisast qayan
f the invention. A pharpaceutical conposition of the
eliRgie BRUEH? SRBROUCAPT KRTBBad]k CE fiREaRGEHHCAly agoeptable
&0 PrRBcelicl BecBpldble pRiard RSIHERRRIELAGNactive metabolite
thereph anddbpaphaanbgeutnaily acoeptablel éxapienher eof ; and
b ol ticall t abl. i pi ent. .
{ohalRRBlTRCE oo prefaRRES Eisn{ KR 06 sEstepeg that is non-
toxid Piciogieally ®llerable)@Rd dtB&ivise BiorddiedIRadUitabledtar @bdigistration to

and otherwi'se biologically suitable for admnistration
asgibject, such as an inert substance, added to a pharmacological composition or

otherwise used as a vehicle, carrier, or diluent to facilitate administration of a
compound of the invention and that is compatible therewith. Examples of
excipients include calcium carbonate, calcium phosphate, various sugars and
types of starch, cellulose derivatives, gelatin, vegetable oils, and polyethylene

glycols.
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25 a subject, such as an inert substance, added to a

phar macol ogi cal conposition or otherw se used as a
wQelaka22 carrier, or diluent to facilitate  PCT/US2007/069723

adm ni stration of a conmpound of the invention and that

Is conpati ble therewith. Exanples of excipients

i ncl ude cal ci um carbonate, calcium phosphate, various

sugalrs,.and of starch IIquse derl tives

gol aPRHIey dgua T WepiaMaEaY s colnRgH a'alrggc@%or more
d8§a§@11 RRO3 thé3bAdpdUnbis &3R8 TH\RGYSR 3na)P§é ip¥&paret Usiy Sitable

t he” pharnmaceuti cal conpositions contal ning one or nore
ph@rmtmlﬁat@mlenﬁear@bmgﬂd@dlag teetwiquesnew o [atay knewn or

BER RIS FRRH D B W TSGR R H GRS @Rl n he

m@atl‘b@hi@héds by ers, pdrehterdl, irectbheoical, odbeular routes, or by
corrp03| tions nay be adm nistered in the 5 inventive

aHigds by oral, parenteral, rectal, topical, or
ocul L Or k td
bt FRAIEB08 B oe I BT TR, EERATES! e ragecs,
pwddlesr grarg:lemubmqusopewgless fqmcnectmstltdtmm liquid preparations, or
reconstit uﬁo arations,

0 re
SURRARIBI P Pasierahius B s PO AT ounIPtasb ox fatravenous
urﬁ@éHH'@P% 5@fn.m§wétﬁahe%%§a|Ja%h.ﬂfs%t.sn t opi cal

adm ni stration, or oral m nistration For oral
adm Hosoradmdmmstrahorcdhp@ormmuorﬁstdﬁ&e imventiomeac e drevided in

Vldﬁgbl theforlmof tablcg]ts5 alsu S e i 2 T
Pﬂ'i”. ablgfi P'ssaRsUle O a8 FerH 91"8“ [9"e G PUSREHIFION. To
pﬁé"p%'re SRBARS cbhpasitiohs etheasBrabHe s MYy tb‘é forhited ﬁﬁyubw a
yield a dosage of, e.g., from about 0.05 to about

dasAgey0t 9.y frony abowd. @b snaboutoQ mgalie daibuor @Qnrngqulgt 0 05 to

<0803 o AL S b PP 8-

I nvediralaablstx athyvihélode pheosrmpoend beedrbngaearetirldngion mixed with
exci pients such as inert diluents, disintegratin

PhgErrceutisaihyperprigligtexcinigMpisyah ﬁ%gn%@ QHP%ntSSQEEg%QT@HQQ
SBE. S CAR B, SR a1 L MePRR M 0 acens

cslodngragents 260 pedservativeaadentsit Suitsodiinent filhersdad¢lode sodium and

hosphate, | actose, starch, | u hyl
cBlglrte gb@ﬂ%@»ﬁgmﬁngt%i%\m}%hﬁ & ACtoSe D) SUgRry
gFu*éSsé'r‘ﬁ@th | é‘Wa#héﬁﬁnﬂ s‘?éé}lat@)?ﬁiﬂhlﬁﬁt%rb | YA& the like.
hanol ycero and t he t ar c

Epgh’@{a rmylt:]uqdyorabexdplﬁets( irofede etbamnal nglgcenod;h/v@ﬂey caﬂdailhe, like.
SBiFb B slge BRI RY P8 it Ayl uipdpstaiine
cellulose, and alginic acid are suitable disintegrating agents. Binding agents may
include starch and gelatin. The lubricating agent, if present, may be magnesium
stearate, stearic acid or talc. If desired, the tablets may be coated with a material
such as glyceryl monostearate or glyceryl distearate to delay absorption in the
gastrointestinal tract, or may be coated with an enteric coating.

Capsules for oral administration include hard and soft gelatin capsules. To
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
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25 include starch and gelatin. The lubricating agent,

if present, nmay be magnesium stearate, stearic acid
woeooras22 | f desired, the tablets may be coat eBCTHSI00H069723

material such as glyceryl nonostearate or glyceryl

di stearate to delay absorption in the

gastrointestinal tract, or may be coated with an

t tl f t Tl
g G oEpaUa e" T5F FgERor Pindidler bl v 36 PERRole
s&sHrfle R @ltd)lﬂ/ecéipfﬁt’lh@ispar’éﬁmp@qﬁ&mr@foftnﬁ@nd BN@ at- g%eﬂ@é’s of short
be mxed with a solid, sem-solid, or liquid di'l uent

clsaintfaige paids npelygylens ghrgol d0ppe pmm/djerwglxqolvo

2007, 30 R A, BSOS cousons,

eﬁﬁm@s of syrups o@lmalgeb@ lpkesdnltéw g arqu;‘rbdmt fér fﬁc)@hgl’t@tlon with
nono and di ycerid short chain fatty acid

wa&wtqmreﬂéta@ﬂeju@mlcl@d@fom st oSy G0 PetRos taranas
éﬁ’éné?l&adon?ﬂﬂj ? ?%Qéél?dbaﬂ"g%cégﬁ)ﬂaﬁlet Secibighte Q.Ich as swyending

uspensi ons ons or syru
agenusr(ﬁxezxeetble\,ssc&brﬂmlyrrmtmLa:etlulbee scn:bwmﬁlgmate cgela/unt h

abl e | e before use.

Y S eRusRldERe; GHEORKDETSeRSP OETRN SiesTAtE gel and the
IRERGRERELS BHRRE BR1 2Bl AoPERAADRNLnaNeB] 8 ractionated

spen agent's ( , sorbitol
ccmnuhlodiaeqrosyjdne glyaoy ietlayl &l capell aanwatenwesewhveg/(foewample,

st R Eom BTG RgfeoRf ot afob el 86875 B B ae

|dcftﬁrn axa/mP uesiréd rfmenﬁg |or@blofr|h§°ége@1'ﬂ§t ed coconut
oi I'), propylene glyco et hyl al cohol, or water;

pr es@he@pmm;n@s@ tf@ﬁamﬂrélon Mm@y Rlgo ke a@mmﬁlered by non-oral
SuBEB URARERENS BiroakBbn B, il eg, BEERIS Rffiswatin

ag@esiippositdy. Fomperederafusehirgluding intizvenosy, |atrsmubeular
~adm ni stered by non-oral 15 routes. For exanple, the
'”é@l@ﬁél&ﬂqabr% W%’?U@é‘epéﬁ fioutes efpereampaisids of the invention may be

pt éH fﬁtgtéttll'e ue%ﬁs %oﬁHBﬂg%rts%éeng iBhs, ARIRIALEIRhn BPBropriate

n udi ng 1 nt venous I'ntramus
pHI‘HI‘I’CBIBGtOI‘ﬁ(my&m |n prarera;tatailytameptable oilt Ssitableecaqueops wetles

h t ded t |
el Riga’ s FoliBpents Botor SR U Ietite, Sush BN Wil pe
pFé’s‘eﬁg%i IS HiLAb& W%ud%@éﬁ%ﬂteﬁf‘r @d%p@%‘iﬁé’?r@@ét%nodéwces in

Sui t abl e aqueous vehicles 20 i ncl ude R nger t1on
rrmﬁddosenform&smammlﬁqﬂr@mu wieich Sue Bpprapmatevidse bwy be withdrawn,

ofirER SB fout o et cdiRRG b fet b v S, F8aSe aniniectable
forHatm. \4||@ét$atfv©qmugibrpdibéésemapww@é frahtaesel Yot

wWithdrawn, or in a solid formor pre-concentrate that
ug&kg/mmuiss eﬂcmmppu@cﬁ;aachm xadiwijheg phbfraaceutical carrier over a period

ranging from several minutes to several days.

For topical administration, the compounds may be mixed with a
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

utilize a patch formulation to affect transdermal delivery.
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formulation. Illustrative infusion doses may range

fromabout 1 to 1000 25 g/ kg/ m nute of conpound,
wa@eoraed22ni t h a pharmaceutical carrier over a PEF/USW07/069723

rangi ng fromseveral mnutes to several days. For

topi cal adm ni stration, the conpounds may be m xed

wWth a pharmaceutical carrier at a concentration of

abou %t o about 10% of t vehi c Anot h

ode CoMRaidh s ias Migniinn e itnat el BRI RFTRHAR methods
ofB¥s BeHtibh by thital@rs Nid Slemdad bPBrdl9odleseglg., in a spray

transdermal delivery. 25 WO 2007/143422
fapolalero 39 0entERENg @otHil@birieardert he i nvention may

e hRE PRy oot et o BodEROPEI ante il posy e

désdibed tiy fefeienay to files mubmauwSﬁitﬁetu@Q@iahas ftg thelr general
suitable carrier. Exenplary conpounds usef

PYRRAGRRIAN belowrand ieesRacHie wamplﬁé\khaie‘ollcaNdéétﬁarﬁe\w"w?cogmze
trﬁi,‘;tfa[c?di&ﬂ thg v%HSUé 'cb@tbh%é%% %”%tﬁg r{gﬁméfé’r%%eﬁ]afg%e suitably

ener a e Specl
seheatqdl szsthaln ﬂte ﬂIdJMaJMy oisired mbsmbhtsrwdjdmmaraed tthraugh the
t o .obt ahn t he vari oHs co ds herein, start

reagtienisgNeMeayyith ar WitnPUHPTY e@@lne’i‘?t RPTOBIIARO Vil gg{he desired
pfﬂhnggaﬁﬁébha%élg;gﬁ%“%hb&é@éﬁ WI? oﬁ’bbklr%e%rerrhpﬁgy in the place of

t he schene or wtho
ther laitlmattelp deagedspbsijuent @ suitapleegrduphbaesiy hedcarded through the

duct, Alt at I it : . .
rSABPH S heMe e g s pheRiabowdf 8 RES YRS hubstitygnt. Unless
offRFvIsetspeieirRld tevdriatles Hid Q@H@fl@é@bl@O\Tfé‘ﬁi ré‘ﬂ@ﬂén@é to Formula (1).
carried through the reaction scheme and replaced as

Repplies mayeawernformes detwesadhe upelting peint andrihe seflux temperature

oblBRe i, AREPlste Bt bRkl & R Pedafex BRboqtEf g of e

spleehor red between the nelting point and the refl ux

tenperature 15 of the solvent, and preferably between
0O C and the reflux terrperMFeMngt he sol vent. SCHEME
AHaI ZAr RL_NT\ (1~ )mRL N~ Z=Ar Ar;ZHN Br N

)  (3) (4) Ref eR*-Ng £ BHSCR 2
3- b/f@yr%(?ﬁ Ner<i_\°"rl-|al i S—Hinono, %@o, P o

~ m
Br Br
(5) )

(3) (4) 0

Referring to Scheme A, 3-bromo-pyridines (3), where Hal is bromo, chloro,
or fluoro, are commercially available or prepared using methods known to one
skilled in the art. Displacement of the Hal substituent is accomplished by reaction
with Ar-ZH reagents, in the presence of a suitable base such as K;COs, Na;COs,
Cs2COs3, NaH, or a mixture thereof, in a polar solvent such as N,N-
dimethylformamide (DMF), ethylene glycol dimethyl ether (DME), N,N-
dimethylacetamide (DMA), dimethylsulfoxide (DMSO), or a mixture thereof, at a
temperature between room temperature and the reflux temperature of the solvent,
or subject to microwave irradiation, to provide ethers and thioethers (4). Transition
metal-catalyzed reaction of bromides (4) with amines (5) and a CO equivalent,
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usi ng net hods known to one skilled in the art.
woe@phssaenent of the Hal substituent is acconpPCEHEH0TIY69723

reaction wth Ar-ZH reagents, in the presence of a

sui tabl e base such as K2C03, Na2CO3, Cs2CC3, NaH, or

a m xture thereof, |n a pol ar solvent such as N, N

SEhEs Qs O S iRe RYPSR B A a AP aTadm (1) catalyst,
afll EptiONA I ditesiich M BuPRBR", [Pravide &ohpiupet offlﬁorﬁ‘lula ()

tenperat ure between roomtenperature and t he refl ux
mp (E? nmp

wherp¥riafiard & is hé-Al Altatnatively, Ralegertmatal excheogawé the

ol E bt 4L BB hER, S Sui s Uhs Sl Rabding i = co.

equwbleﬂﬂbftﬁﬁdésﬁt}weadaﬁre%p@ﬁbmtdarbbﬁﬂb aciss. W&édd%?& such
PCT/ US2007/ 069723 such as gas _or M(CO) 6,

inth
aﬁlﬂé%tﬁb@ﬂ&f%a(%untt%pée%lpem.cehplmg QRLE ANPMN to camjskllled in
0 F4.+ V 2.
tr%oér‘t oélugéé 1&_& 8&%P8H§¢I% Bﬁg\gmﬁlﬂﬁ’ Fivé‘h A I&%‘ﬁd R?is —Z-Ar.
Z Ar Al ter natively, hal S@EHEMEIBI exchange of the
brom ne atom of 4) by treatnent with n-ByLi or t-Buli

and eval en prB\m\deswth X
aAcorltes ondl—ﬁg—carb IN|c cinls. Am%d,%'ic.oupl \’of(Egujh

affi ds with am nes ( e presence of coU Ilng

agents known to one sk|DI ed in the art, also pMvides
comfBunds of Formula (1)"where Y is Nand R2 is Uz-Ar.
SCHE

o~ 4%(!%. EBliplf r?lgﬁr%rcm).r‘g@%a@? ?‘lczaé'}ﬂ? i§ (Whe?é'A |3N)Hb\'(6)/§wth
aoings (m@r@\ﬂde&y arrddeae(7<janﬁbtexryatmelyacacdtcmeyldsztfé)r(where A is Cl)

6)_ with.am .
mavnes teacterbrih Batias () pRh e presecR e ruleRls bags puchgs EtN,
iFrSNEERGFiERheVol B raRtureShéfebf tafdriearBiRS] T eOpfe killed in the art will

sui tabl'e basl,e such as Et3N, iPr2NEt, pyridine, or a

regognizesthehBr sudy be replaeedhy @e%ﬂt@b)e amine elotedtieg graupiaad then

it ot el PR R e ORI GRS i R sty

desécribddaheScheme\ provides oayrmdnmlss;f Forsinlaag pwaste ¥fis Nignd R? is
Hal group as described in Scheme A provides conpounds
—6fATFor nul a (I') where Yis Nand R2 is
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HN RI-O R -N - R--NfI N, Boc \___,N Boc V , NH 2HCI

W@ Bhy148B2) (5-1) C RI-N O | \ (5-1) C TN PCT/NS2007/659723

(6-1) (7-1) HORNNI i NI/ (R3)n (B3) O (Il) A
met hod of making a conpound of Formula (11), or a
pharmaceutically 5 acceptable salt thereof, is shown
in Schene B-1. A nethod ' compound of
Formula (I1), or a phar &%HEMQBF@ acceptabl e salt

t her eof onprisgs reacti a conmpound of f | a
(7-1) With & conpou ﬂd Rf-N ormul a B3 in,_ RheNpresence
of at |éastNang equival ent—ofNg.first base, \suchHagHC
NaCH, KOH, =~ K2CO3 or C52CCB,_.in a first organi

sol vent $tBh as DVF, DMA, DI(V@,) DVMSO, or 10 5(;'
acetonitrile, or m t ur e t her eof glv
of Formula (11).[[InYprefepred Rinbodi
reaction is G At a‘t_e—rTTJ’eratur\a\giN NLOO C. In
a further prefierred enbodi nent, the conpound of
formula (7-1) Ts 6 chl or o- pyrldl n-
3-yl)-(4-cycl obut(§1l [1, 4] di azepan- 1-ylI 57 Ret hanone, the
conpound of forrmula B3 is 4-fluorophenol, the first
base is Cs2C03 referably at least 1.5 equi val ent s,

and 15 nore pr f ahou equi .t he first
organi ¢ soly j ﬁorélf erably | bou | 0—5(R3) 0.75
M sol uti on)—aﬁ?IB—3t—he—eonpou N a is

(4-cycl obut yl
[1 4] di azepan-1-yl)-[6-(4-fl uoro- phenoxy) pyrldln 3-vyl
-met hanone. The net hod of making a co

nd of
For N rgekf‘pp)o finiaking@ csmpryreef Formula (I or a pharmaceutlcally
acceptable salt thereof, is shown in Scheme B-1. A method of making a

compound of Formula (1), or a pharmaceutically acceptable salt thereof,
comprises reacting a compound of formula (7-1) with a compound of formula B3 in
the presence of at least one equivalent of a first base, such as NaOH, KOH,
K2COs or Cs,COs, in a first organic solvent such as DMF, DMA, DME, DMSO, or
acetonitrile, or a mixture thereof, to give a compound of Formula (ll). In preferred
embodiments, the reaction is heated at a temperature of about 100 °C. In a
further preferred embodiment, the compound of formula (7-1) is (6-chloro-pyridin-
3-yl)-(4-cyclobutyl-[1,4]diazepan-1-yl)-methanone, the compound of formula B3 is
4-fluorophenol, the first base is Cs,COg3 (preferably at least 1.5 equivalents, and
more preferably about 2 equivalents), the first organic solvent is DMA (preferably,
about 0.5 — 0.75 M solution), and the compound of Formula (Il) is (4-cyclobutyl-
[1,4]diazepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-methanone.

The method of making a compound of Formula (I) further comprises
reacting a compound of formula (5-1) with 6-chloronicotinyl chloride in the
presence of a second base, such as agq. NaOH, aq. KOH, EtsN, or iProNEt, in a
second organic solvent such as DCM, dichloroethane (DCE), toluene, or isopropyl
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reacting a conmpound of formula (5-1) with

6-chl oronicotinyl chloride in the 20 presence of a
waeewong4bnse, such as aq. NaCH, aq. KOH, Et 3N, PGF/US2007/069723

i Pr2NEt, in a second organic solvent such as DCM

di chl oroet hane (DCE), toluene, or isopropyl 28 WO

2007/ 143422 PCT/ US2007/ 069723 acet ate to give a

aé%t@ngeg l’['ﬂggh\?ef a fcgir%n)%ggpr&g Lﬁll,)gmg%l T? 3r)f tlgh% ;()erfegerreé]I embodiment,
the €orRbOIY Bt fo[rrl]uﬂi (B @F%pﬁe?cldblh})[/dpoﬂhld%bgﬁe ditiRirochloride, the

second base is ueous he second ordanic

seengep@se is 1 blcﬁﬁugwrs 2ol Hreesecond Q@enm\(ﬁm@ tsopropyl
{;%tra a%rd t%si;%mﬁoryng (g/f f?rrwla 1) % L(j@-)gpl_org—pyrld|n-3-yI)-(4-cycIobutyI-

[1[4]d4’dz@p@ﬁep9|2-rﬂembhoﬁ@t hanone The met hod of naki ng a
compound ormula (I1) further conprises react
coanUﬂdn%thofj&fmmﬁngsﬂ GRMPPURdsefi RarBIWa Ab) furthguwmagses

regf OPOH{/@UO@F fo*nﬁ’\'uTéjBQ vgf”H“é %Pﬁée’é%%’d,t%gﬁh 5‘%\5/2%% HCl, in a

a mxture
thewna asrgaawl SOIwﬁntfsucmdsaDCM Hioxdne, ar MeQHeor g nektere dereof, to
formul a B

gg{gbce?;gz;argeg{g §,qx|t ti;fe fogmaféa@gﬁgnlg ai u&%@;@j@rr@%g&ﬁtaodiment the
cér%r)buﬁél'b}"for 4 B2 'S”@M%y"c@ I_f_g@'azeb%fe HrﬁdrgoWIlaad?ﬂld3§ert butyl

vent 1Is oxane f or mul
ester,itheacidbisutl§l, e thijdiorgasasmvetithy dioxahk paind ére Tdrapound of

QT LR By FTRRLBhe T BB, T or ther

tert Thétrﬁ(éth@fi‘éfl’ Inmwg BRdMpdidosPedratga (IPFfeftReABbMprises
about 0.9 - 1.1 nolar 15 equivalents) via reductive

r%aﬁtlngtterérbu\tvlh@maﬁlp@r@vamdecafbomatm(@r@‘erabjy rafaut @136 1.1 molar

éﬁl(/glfgﬁgsgw recﬁRIW% g?n R%tlon]'Wil[P Lgrﬁl éﬁﬁ% é k&gba)of if(ﬂnﬂpg R'=0
(preférablpgale@ers.9 —stdmelar Hqﬁ%@@n}@hh Qtie PesSdBIod of ial Ieast one
fourth orgam c solvent such as DCE, THF, EtOAc,

”@('@fa@fblwa Bt Ofcd FREWSING 2GeNi Schhas NaRidsirber NaeiNRBHs, in a
fo%%t ﬁ id $HivdIR tsHeFm %fsgjg@gd Tﬁﬁ’ﬁ{)%%ﬁg@% Og )@ﬁﬁgnol to give a

cyc anone, € reducli hg agen
ccﬁnmpeﬁad abformubd Bedata ﬂlrtherrpkderred@mmbcajlmeh*a)R =iz

cugnBo05E e FedtangrRasntis MR OAa A eI @IS 1.1 molar
eﬁQﬁ/ﬁPéln?s)B%e' f%uﬂh W@éﬁié%bWen& N &bﬁlb?&étﬁéﬁ@épr%férﬁﬁr bgwut 02M

I'c acid tert-butyl“ester. In a preferred
—Eobpbeeldtion), Boditne go(mpoundwoffermetle dB2uist4rcyHdbbutgb[ 1 4]d|azepane-

ref er.abl about 095 equi valents) in a fifth
Sﬁ% ooy 'C?t??/q/t@ﬁtt b@éﬂ: #SE ethanol, nethanol
i SODrrp@@P@EerreEtéa%oduﬁfen@rh @(br'ﬂ@ﬁ@hd of %rrﬁhpét(lul) & reta@ted with HCI

provide a pharmaceutically acceptable salt of the
(m’gfﬁg@tglydamutptwﬁ@ny|V@|qryts) ing Bt gFgamég solvent such as ethanol,

methanol, isopropanol, EtOAc, or an ethanol/EtoO mixture, to provide a
pharmaceutically acceptable salt of the compound of Formula (ll). In a further
preferred embodiment, the compound of Formula (ll) is (4-cyclobutyl-
[1,4]diazepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-methanone, the fifth organic
solvent is ethanol/Et,O (preferably, about 1:1 mixture), and the pharmaceutically
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preferred enbodi nent, the conpound of Forrmula (I1) is
(4-cycl obutyl -

WO g4z epan- 1-yl ) - [ 6- (4-f 1 uor o- phenoxy) - pyrPci/nsBoy069723

] - met hanone, the fifth organic 30 solvent is
et hanol / Et 20 (preferably, about 1:1 m xture), and the
pharmaceutically 29 WO 2007/ 143422 PCT/ US2007/ 069723

aCCﬁs agé@l‘ﬁtt@ragc%@%iﬁ ﬁﬁégzjb%x&lg% y;-ft gldiazepans}-yl-[6-(4-fluoro-
PREGEPIHYT uawBgmnémlnbnmamldé/%ﬁ@hy%w

nonohydrat e

NZ H®RC N6 MnN Mn N \ ACHEME €8) (9) (1) 5

Referring to Schene_{, pyridines (8), vvherpﬁ t he Hal
eN

subst i bt i Sisat tlﬁel\ﬁt’l] 6 |t|orAQ;t|t |d|
W' w—gz—a Nﬁ i_pga beHéFaI» am#g% ,)_Z\Ar
mg fet hods to gi dé‘é (9). Replacenedr pf N

t he Hal,substituent W|th -2 oA is acconpl i shed by,
di spl aéérrent by Ar-ZH reagerf? under basic conditi 631

as dRefdriihgdo SehateeOEpyridings B), Wherethe lHatgbstuent is at the 5-
the presence of a suitable 10 copper (I cat al yst,

og@msgpn@ﬂthe iPHTIEiNgAre SRUPAGL Wit aNTHES ( g general amide

?@R@E’ﬁ) é‘@(}&’[ %g?cge% ((gHor rru1aéérp1§nt:;§%$%"%| %Qﬁ%&fnt with —Z-

AR a@corﬂplﬁhedmyd %ls;slaeéﬁnent by)nmdurhc&gefnté:omdeﬂ taas(ct gonditions
ere. Y

aﬁgepcrpi@ci mﬁipt@nq@f\ @r@?@ll@woqthgw l%eppresgngq a suitable
(?éd’\%r%u)%%t?lﬁét?:é?bﬂéﬁ% cﬁolﬁ%n(oéﬁgﬁ%ﬁ% {’f%? BwrF )otgo, Mn

hexamethylphosphoramide (HMPA), or a mixture thereof, to provide compounds of

Ar-ZH

Formula (1) where Y is CR?, R? is -Z-Ar, and R? is —H or compounds of Formula (1)
where Y is CH and R is -Z-Ar.

SCHEME D
Hal X Hal
\[(Ej/ — ™ RO | — > HO | N/ ~
|— ~N
O O (13)
(11) = Cq.4alkyl J(S) ‘(5)

(14) (15)
Compounds of Formula (I) where X is N, Y is CR? R?is —CN, and R? is —Z-
Ar may be prepared from cyano amides (15), which are accessed as shown in
Scheme D. Pyridine-2-carboxylic acids (10) are converted to the N-oxide analogs
(12) by reaction with urea-hydrogen peroxide complex and trifluoroacetic acid
anhydride. Installation of the cyano substituent is accomplished by reaction with

trimethylsilyl cyanide (TMSCN) and dimethylcarbamyl chloride to provide nitrile
30
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Compounds of Fornmula (1) where Xis N, Yis CRa, Rais
-CN, and R2 is -Z- Ar may be prepared from cyano

w@piodas$34215) , which are accessed as shown in BCHEsw®OTN69723

Pyri di ne- 2-carboxylic acids (10) are converted to the
N- oxi de anal ogs (12) by reaction wth urea-hydrogen
peroxi de conplex and trifluoroacetic acid 20

h i d Install at.i f th bst t
SSHLES] B ) SAA b BB R JHSDY gy e
tdéW@@gler@gW '\Aﬂcﬁémbﬂa?adé)é&’\}er% BN BRideCeftEAV(19S. FoIIowmg
nitrile 2007/ 143422 PCT/ US2007/ 069723 " acid

reacgpn witht EMSEEN wepdimethyirarpamy! ekloride te gstall meeczyano group,

RERGE RnbE BP0 R obBed &F ASHSRaf ihlgorfRHE o

cy&as hintdes\ 156l by dntitie 0 pi th}drﬁlaébfwyés dbt@tbe@ant&heme A.

I nstall the cyano drol ysis of the ester

A@ema@vglwoblr@@ge%ﬂﬁswbw R I%«H d@ax b8 conpledauitfy aPtiReS
cpe SR BRARR SRl inafbds 5 2R08 i SEhAREDE NG

agﬂdbs (1;M)exr@ réaoted Wthn’ﬂMSbJNl and pireethyl dahbamyingdoride to give the

i rect usi ng [ hods a escribed in
CSERERIIO RV Aan 95 HepRjlonPE Arules ) Jid WSmRBeiTent or
Uﬂﬁ%nﬁ'd’&?‘mbfg 6tBeOM ! asdd |b?8 it ScHbMRsiA8Nnd C prov(ljde compounds

corres cyano am 5). Reaction of am
of Eer)muuaa(l)d/vrweaemdnv |$)CRfORfJI|$ BNy a@dlfgﬁ isreZ-pr.oNittitess 15) are

cribed in Schenes A an C un
rEEHHENE 1he FOuRSAdY BhioRSihy T aRABYRET rYSIREEL R foftp amices
(ﬁoqshgwﬁl) Nitriles (15) are reduced to the
correspondi ng am nonet hyl naI 0gs or hydrol yzed to

formam des (not shovvn) E)n3 ONO 3 H \
OHNR'" OHR'O I i nBS OO El E2 O _ OHKJ\

>0 __ Ri- C(RS) @3)15 E3 (I
S gt SN
HﬁY@C«@ = G
(I

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

acceptable salt thereof, is also shown in Scheme E. A method of making a
compound of Formula (1), or a pharmaceutically acceptable salt thereof,
comprises reacting a compound of formula E3 (preferably, about 1 equivalents) via
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 NaCNBHjs (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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A nmet hod of making a conpound of Formula (I1), or a
phar maceutically acceptable salt thereof, is also

WG bn4i4e2 Scheme E. A nethod of naking a conpRChUSh7/069723
Forrmula (I1), or a pharmaceutically acceptable salt
thereof, conprises reacting a conmpound of formula E3
(preferably, about 1 equivalents) via 20 reductive

ST bl o SR S U D T et L
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C, 'to give a conpoun For mul a
”ﬁﬁfﬁ@ﬂﬂﬂe preferred enbodi nent, the conpound of fornul a

E3 i $nbnén gﬂﬁﬁ%@i_gﬂo}né@eﬁd Formulﬂl_) or a pharmaceutically
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acyeptabletsaticheredy, hfertheduonnpgses}mactlngsa wap@m 3Hortiuéa E2

th | h f
(ESraPS, S50utT) SRuVaIBnY) With hSmpiserazing (pretarasl, at fast 1
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)-pyridin-3-yl] none. The et

orgamometdlliofredgentusech &s an abiyl @r;gmrdrmg&nt@alallgylh_thlum reagent
(B ea8L ] PR el AT aB, S60uL FE L duNbGhts), in an

aswﬂub\@ggﬂub)sowehh Jt%l%;i@éﬁﬁé BRtwesehBb@d yc aﬁlfd AERB30 °C, to
0 equival ent and nore_ preferably, about

gwqua gemeauRrg of faimute E§r do@nerles pf suitakje @é@mﬂnaﬂaﬂlmeagents

AR OB MER 2R, R bl BT Aol Biopy. sopropy

beglior ek, smndam@@prcnrcecﬁrgaablsolvah@utclukdeSTHF Et,O, MTBE, or 2-
equi valents), in an grotl c organi c sol vent

medmylelta -uiea tReeiREes erpbediment thRCoRRAMNdef f@fm&@ Egissethyl 6-
I
(IGEERRURBDhCOHRRY S peRERke lodiid ABku, te aprotc
oE&’;‘dmc soWhemtﬁs MHH, sambthb)dqmpmmyd of forraplal E3 ii$p}o¢]d'|ayépan-1 -yl-[6-(4-
OIS OPYE S Biro 8 VIIBaNRE 2. ot hyl - THE. I &
pref ¢hg %’etﬁB’?Qﬁ'rﬁHa&“ g alddfn SRR TEbrafuld g@%? 8 drarigceutically

et hyl 6- | uor ophenoxy)ni coti nat e,
amejﬁablaaadil thereof fagbat comphiesy réaating lmq:omheura@obfqrmula E1,
rrrul a E3

w%rggefa%'xfﬁ ﬁ}%g\}/ I%lefhiyl ;;Pre %*agﬂ/ QE utf ”BSHS%n%f with & compound of
farhrid@d B:’SF(b%T@P@ﬂy,@bbludﬂ n- @qmbéleﬁ’ﬁ;l) Wﬁﬂ@‘@res@h@e BehRdeqbuch as

maki ng onpound of Fornmula (I 2 or
C@@Ogﬁé&@g dNAQH, 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
compound of formula B3 is 4-fluorophenol, the base is Cs2COs, the polar, aprotic
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acceptable salt thereof, further conprises reacting a
conpound of fornmula EI, where Rx is nethyl or ethyl

w@ progfieadbl y, about 1 equivalent), with a conpPCrtisS2sh7/069723
formula B3 (preferably, about 1.1 equivalents) in the
presence of a base (such as 25 CsZCQB K2CO8, NaOH, or
KC]—| or the |ike) (preferably about .1 eqw val ents),

: ot | an| .39 rature
otsbiSaivedlis b omd i85 Epuado ﬁ%&%ﬁ? T8
fl@brephansRRrRBAMatef for mul a E2. Suitable polar, aprotic

organi ¢ sol vents include DVF, DVA, DMSO, or

acet dhetmethed of makingiaesoqnerefrastula fihoar Amharmenreutically
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obPeenila (FpindEIOAG Réth kah&ol; @rm 2] tr@atu@@th@e&gﬂuﬁg%&ﬂ% with
PCT/ US2007/ 069723 or anl c solvent is

cengabiated afueeHsHICh (E55ieguiraignts to provide the hy%rochhlorlde salt of
tﬁé é&ﬁ@&@%‘pf‘@ﬁhﬂ@? éh?aﬁefeo@rb?y r{ﬁ% RyGrd&HdFRJé' rﬂpnéhydrate of

fraceut | cal
Fa:melpt(ab)isefosraled tRrefezalbly, fruersdmetlorr:ohmemsmspomd of Formula (ll) in
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equi val ents rovi he hydrochl ori dé sa
Foomplau(hglisof4- tFmiomltﬂ [( l4]§d|az(?p@ﬁér3db[€y(4 -flingro- phenoxy)—pyridin-B-yI]-
oGRS S B8RS4 S Bl R bR s ot
c&rlnbbuh@ of Eb@ﬁmal @l @gacmbdtwow 4]a@zésaﬁ11l ;g ?1[61(4-ﬁuoro-

onpound of ornu npound f or mul

pharimzy)myrlalrpileff]ene@@n@noMﬁrmworldaw@oeohwlami of

For

(o o) BB3n.at04 e 3 wilbiesRonizg et severak et e SPEMISey
trangiprrindiionSdesdriveteddteanay berperfdprreldan redifferdmdrd@than that
the pharnmaceutically acceptable salt of a conpound of
de;glpm g the |a)boyg Schemes.

(4-cyp, - (

e SR o) TR e ML Bl 2 Besponaing sats
umngohgkthods eknoﬂvﬁ tdihbe& skilléd eithierart. nBorexamplel, amines of Formula

(f Fizare FRatedone RiSiorasicast ENFR, FRY. geriiis aid i 4 sgivent
s@éﬁ b& LRtk QJtH'@rf %Ettf@)“ dﬁ@%ronﬁ&ﬁéﬁ% aﬁcM’) féﬂr%h 8R}6Eran n (THF), or

Schenes. npou ds of Fornul a be co verte
rrtehfemlolc(Me(&éﬁoerawglesthetcorreesom@ngstahdolﬁnsknom to
those skilled in the art xaml e, ani nes of
For mePR o5 I Srar i iobraug b T T pes Phiiihstkabove may be
oB®iirted é'é:éhwﬁlé‘@hanth@ﬂst HiagterBb/herd) ot réGio®Mters B eAntio-,
di et hyl er (Et20 di chl or onet hane

DCM ,
d[aétqrghmrr@glgsgeplﬂq'sm)thegus, or by resolution. Compounds prepared
according to the schemes above may alternately be obtained as racemic (1:1) or

non-racemic (not 1:1) mixtures or as mixtures of diastereomers or regioisomers.
Where racemic and non-racemic mixtures of enantiomers are obtained, single
enantiomers may be isolated using conventional separation methods known to
one skilled in the art, such as chiral chromatography, recrystallization,

diastereomeric salt formation, derivatization into diastereomeric adducts,
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nmet hanol (MeOH) to provide the correspondi ng salt

fornms. Conpounds prepared according to the schenes
wale®enidzerl above may be obtained as single  PCT/US2007/069723

enanti omers, diastereoners, or regioisoners, by

enanti o-, 25 diastero-, or regiospecific synthesis, or

by resol ution. Cpnpounds prepared accordi ng to the

schenes a al t.er nat i ned as.
bpirapg%(grr‘na?g %r{zé/m%t c(iﬁeﬂs‘?gyrﬂetrqﬂ neLe re)grorggmerrc or
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racem ¢ and non-racem ¢ m xtures of enant| oners are

comvesitioaal methasisesuchramehromategiapiy ios oryaltizatibrusi ng
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vaseUsy Slciérréd alibodimenlisast er eomeric salt formati on,
derivatization into di astereoneric adducts, 33 WO

2007/ 143422 PCT/ US2007/ O6BXARMPPESt r ansf or mati on, or
enzyrratl c transformati on. Were regl oi soneric or
ceoneric mxtures are obtained, single isoners

e B8Rt YERA b BTG, BT e otowna

génémpbrseranental matiseds werd o edi lnlgss oeewisBendicated.
invention and 5 various preferred enbodi nents.
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uggﬁrgrredp'é 4 pPeddife ‘ﬁéfﬁ% ﬁagpe\%oré@? p‘h'ré ?rwrse specified,

er I'ment’a re enmplo
readtien\aoﬂﬂrornedmeretsﬂdedlal rgber tengErature |(1$) mdem aNgrg)@mosphere
were "concentr wer e concent

Mot T SRS WOl G RO PR by Wagyglly performed
WA TRSISBESARE! 44 e81ymA aEhLOTNARKT] BROHEIEYISH SR, uness

room t enperat ure er a ere.
oflerwisie |pd|aatedfl ash coI umm chr onmat ogr aphy (FCC) was

i | | d l.i |
P PRoatefe, RaV AR hast e sl e iaie Hipmetagraphy
(HBL) o ealydera o8 v RGN s PiR U faYaIC-Pack

performance |iquid chromatography (HPLC) was
ODmiAcal i, 'p@r?.Qamdoiwsmmga BovGrateanf (25 miLimsiny; detactioniat 220 and

284 M Wil #1167 B Sara pdhodi SRRl OSBATR A) Saflént B,
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conditions) or an acetonitrile/(water/20
gr adA@aWtrp@idge\(erang(ﬂhasgﬁwLC (Method B) was performed usrng a

Hewlett Packard instrument with a Zorbax Eclipse XBD-C8, 5 mm, 4.6 x 150 mm
column, and a gradient of 1%-99% acetonitrile/water over 8.0 min.

Analytical Reversed-Phase HPLC (Method C) was performed using a
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).
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Anal yti cal Reversed-Phase HPLC (Met hod B) was

perfornmed using a Hew ett Packard instrunment with a
wWQ@ombax34Exr| i pse XBD-C8, 5 mm 4.6 x 150 nm cobP@mms20aneh9723

a gradient of 1 % 99% acetonitrile/water over 8.0 mn.

Anal yti cal Reversed-Phase HPLC (Method C) was

performed using a 25 Hew ett-Packard HP1 100 HPLC

Syst ui ed vvlth a Zorbax .Eclipse XDB- C18: ,
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reaction product éld reparative reverse phase HPLC. In
t

et‘?@frﬁﬁﬁ"aﬁdm‘t"ﬁét'%é& ik thes PesitiaRrneaaiveieades as inkicated.
Cal 8%5’% #H&%dsft g&,ﬁg ytical protocols

were ftoll ovve ess o?hervm se I'cated. 5 Mass
specNM?\speetra)mme obthioed an eﬂ@ek GIBFUKGIT mesellDPX40BR400 MHZz),

DB cBoRiHR DI R Z&é@ﬂ‘i%’%p%ﬁ?’e&e@% e pemebebine 'H NMR

ad |sw e&%ﬁ‘.e@ érﬁft'irh Ri%f thivie Sfﬁyﬁll‘é@é?eference
tain on either a B ker nodel DPX400 (400

(rmxsm@tyg SOOpIMgzt)QnSIIRXGDlDI fdaootelglFat)orépect r omat er. The

f f t.he 1H NWR . hi f

| pEheRtsH MBrivere ofee P unBe YT L LTEt Brdfce
(Camblibges 6t Corp SO brivgec Mgy ant J in Hz,

i ntegration). Chem cal nanes were generated using

ChenDraw Utra 6. O 2 (CanbrldgeSoft Corp , Canbrldge

yI) mathanone NOCI ~N | |N)aC| O
Step A; 5-Brono-2-(3, 4-dichl oro-phenoxy)-pyridine. To

mmn

5- di bronopyridine (2.412 g, 10.18

s added K2COB8 (5. 22

al sol uti on of

Step A; 5-Bromo-2-(3.,4-dichloro-phenoxy)-pyridine. To a solution of 2,5-
dibromopyridine (2.412 g, 10.18 mmol) in DMF (50 mL) was added K2COs3 (5.22
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, 3.0 Hz, 1H), 745 (d, J = 8.8 Hz, 1H), 7.26 (d,J = 1.5
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, 0.949 mmol) in THF (4 mL) was added 1,8-diazabicyclo[5.4.0]lundec-7-ene
(DBU; 0.30 mL, 2.0 mmol), cyclopropyl! piperazine (0.30 mL, 2.4 mmol), trans-di-

35



20 g, 37.8 mmol ) and 3, 4-di chl orophenol (2.66 g, 16.3

mol ). The m xture was heated at 90 C for 18 h then
W@lkoooimed2z o cool to roomtenperature (rt). WatRCT/S207/069723

added and the m xture was extracted wth DCM

Purification by FCC provided the desired product

(3.23 g, 100%9. 1H NWVR (400 MHz, CDC13) 8.21 (dd, J =

rr%éci%ta%q‘p?s[g%i-%}f%l;?q?og@ﬁlhy beﬁzidd k;aa% faglium iﬁ%@n@@%catalyst
36')7 m§ @@3©der0F)l_|)F B%P@iBl% QHHZL md, 01)060%&%|)§ dld Mo(®€0)s (301 mg,

To a sol ution

1 5 4UF1mﬁb)~ 21hiey reaczﬂlpahnlestttse mm@tpd py theimirropave der 6 glin at 125
4
°G; SR st et gl RuMeBRE 5 e oaye pe esisd proauct

5 (zarmﬂnp, 76%2' mqesl) ma@er@mmaor(@gﬂawﬂms@g,@gmm )m/z found,
07/ 143422 PCT/ US2007/ 0

3% Adbi5b H[WMC[&CkﬁbIM‘bmﬁp’m Ro) @e%f&ﬂ Fbﬁ) p&PI(ddi ¢i= 8.3,

28 fe el ZA TR0, 88 MG, X8 7:380, St OB)e D2ty = 8
25 H4, 1Hp|7).(]lt)o ﬂ'ddé Jm:_eﬁdi,ita)& Hz, mc-:l)riggﬁe&eMQEK r;e1?4H?,h2é.ﬁe (h,J=6.8
Mo Ebra baets (B FHbet BB 0] AEP bt he. desir o

10 product 5 (284 ng, 76%. MsS (ESI): mass calcd. for

C19H21C 2N302, 393.10; mz found, 394.7 [M+H +. 1H
NVR ThBcCbhs)pouddadn Exdmples-22.28ve@ gregarediusing progiures

d = 47 (d, J = 8.8 H, 1
ﬁﬁ"og‘?u%ﬁf’ ﬁ@seﬁﬁ"%ogk@a%'ﬁ) 7. 0(3 (dd, J = 8.8 2.5
| 96 340

m@thﬂlﬂmgl. 04 (d, J = 7.1 Hz, 6H). 10 The conpounds in
;Earrpl es 2-42 were prepared using procedures

ou hose outI ined in Exanple 1. Exanple 2:
}S)%P;Eﬂﬁ\;ﬁp |ra n-1-yl)-[6- (pyridi n-3-yl oxy) - pyri

Nha . N N~NI iN 15 O M5 (ESI):
rrass cal for C18H22N402, 326.17; mlz found, 327.7
15 [ MtH] +. HNI\/R(CDCIS) 8.53 (d, J =2.7 Hz, 1 H),
? EDOI\/(SWESQ (maés Qalcd; ?or*@EngNZ'bz, §2€I)?r7§ ﬁ7i|‘r/25130und5%27 7"[?M+H]
m

WMR(QDQIMS@@ g=427Hz 1H), 850(dd J=4.9,1.1Hz 1H), 823(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,
2.5Hz, 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-Isopropyl-piperazin-1-y)-[6-(4-methylsulfanyl-phenoxy)-pyridin-3-yl]-

methanone.

gevencl

25 MS (ESI): mass calcd. for CxH2sN302S, 371.17; m/z found, 372.7 [M+H]",

"H NMR (CDCl3): 8.27 (d, J = 2.5 Hz, 1H), 7.81 (dd, J = 8.5, 2.2 Hz, 1H), 7.33 (d, J
36
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15

20

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

wa2®614d22J = 6.0 Hz, 6H). Exanple 3: PCT/US2007/069723
(4-1sopropyl - pi perazin-1-yl)-[6-(4-nmethyl sulfa
nyl - phenoxy) - pyri di n-3-yl 1- nethanone. N O | iN)as

O 25 Ms (ESI): mass cal cd. for C20H25N302S, 371.17;

=36 v 270 710% 4 Ytz 20BN, 7200 k] S8 T, an
2(7‘!5 (h) J =3@ 6\4@1 2%2/2364%22122 Wfﬂﬁﬂ%(cﬂ@gjg% I=|286Ia?_|Z
1H)387341 (m 4H) 275hJ:66Hz

E§3ﬁ1%|e244l% Gt bh%nQ?v)(&man F--B-58ordpi- bup‘é’éﬁ‘ﬂRH 2yl)-

n[e(ﬁhér%r@ﬂ or o- phenoxy) - pvri di n-3-yl | - (4-i sopropyl - pi per
azin-T -yl)- 5 nethanone. N\ O\ € NiNO M

mass cal ¢cd. for,, Cl19H22CI N302, 359.14; m z

v 4H NVR (CDCI3): 8.26 (d, J = 1.9
= 8.5 2.7 Hz, 1 H), 7.34 (dd,
=% : H)y, 7.23-7.20 (m 1 H), 7.18 (dd, J
2.2, D2 Hz, 7.07-7.04 10 (m 1 H), 6.99 (d, J
8.

e i LE B a7 b

INMRECDWLE 8526 (d, J = 1.9 Hz, 1H), 7.83(dd, J =85, 2.7 Hz, 1H) 7.34 (dd,

Jni@bié%ﬁﬁgyhﬁ' R0 v 140, 45 RS b 3B 077,04

(ngﬁg@eﬁ 22;%]@'3 §67- :fﬁg@ﬁ#, 4?@062 ?_A,[(g'*ﬁ']:dfsd5ﬂé*1H) 2.65-

2B, 2418), HZ05 (d, )= 65 ME; BHAL (m 2H), 7.27-7.23 (m 1
H, 7.18-7.14 (m 2H), 6.96 (d, J = 8.5 Hz, 1 H),
3. 86- 3. 40

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

geVone

MS (ESI): mass calcd. for C1gH2sN3O2, 325.18; m/z 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).

—

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

yl)-methanone.

geVsnsd
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20

(m 4H), 2.75 (h, J = 6.6 Hz, 1 H), 2.66-2.41 (m 4H),
1.06 (d, J = 6.3 Hz, 6H). 20 Exanple 6;

WO 3007443302 or o- 3- net hyl - phenoxy) - | pyri di n- 3-yl | PCBUSROT069723
opyl - pi perazin-1- yl)-nmethanone. N\NO\ i C O 37
WD 2007/ 143422 PCT/ US2007/ 069723 MsS (ESI): mass
cal cd. for C20H24CI N302, 373.16; mz found, 374.7

e ESly Bagt gales b RsCiflion T M foling) a74.g M+
"B NIR (€0, X @zZG]Sd? J&E= 9 Haz, iH)‘,')Z.S@&&?, J€48.8 F58421H5,7.28 (d, J
1 H, 6.94 bdd, = 8.2, 2.7 He, }—% 3.87-3.41 (m

=8h Hz2 178, (R4 (d, +=63.8 HEz, 1H), B)98 (@, d5= 8.243z,(thi), $+94 (dd, J = 8.2,

24 8¢, b Sarsairt 48 A0 28 Brlir-2.65:343 (ot 1.06

(dn,xjyie_tgeﬂzpem_ri le. N\ OCNNI iN OM (ESI): nass
cal cd. for C20H22N402, 350.17; mz found, 351.7
[MEH +. 10 "H NMR (CDCI 3): 8.24 (dd, J = 2.2, 0.8 Hz,

A - "o opyl-hiperazine- 1=carbo ))-p ié- /lo -onitrile.
JJ=8.2, 005 Hz, 1H), 3.87-3.41 (m 4H), 2.76 (h, J
;\ﬁ\‘ , 02.68-£M4 (m 4H), 1.06 (d, J = 6.6
Hz,| 6H),. 1b Eka B:

[6-L(\44 org<phen -l pyridin-3-yll-(4-isopropyl -pipe
razin-1 gyl - nethanone. N\NO)acl | i O M (ESI):

mass cal cd. for C19H22CI N302, 359.14; mz found, 360.7
HVIS (ESI)HMRRRCAICOCIOS)G20H2225Qpdd00.J 7=mpz oungd, 85(g [M+H]".

[ M+
. =818, . A1-q/-
"NMRERGIEF 824 o’y 22 B AFie, Hil7.873ed Sa2 FsHR. 1h)
71367 3386, 2H)L7 (50-7.48Hn, 1H)78.46h7.41 (m, B9, A5 () = 8.2, 0.5 Hz,
1|2|),635.53%'3‘.1 1 Errr? 4ﬁ§,')2.7% '(R,6J $d6.94HzT 1?{)?2.%’-225')@, 4H), 1.06 (d, J =

6.6 Hz, 6H).

Example 8; [6-(4-Chloro-phenoxy)-pyridin-3-vl]-(4-isopropyl-piperazin-1-yl)-

methanone.

geVenel

MS (ESI): mass calcd. for C19H2CIN3O,, 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),
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, = 6.3 Hz, 1H), 2.65-2.43 (m, 4H), 1.06 (d, J = 6.6 Hz, 6H).
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38 WD 2007/ 143422 PCT/ US2007/ 069723 Exanple 9:
(4-Cycl opropyl -[ 1, 41di azepan-1-yl)-[6-(3, 4-di chl oro-ph
W@a@IAI34pyri di n-3- yl | -nmethanone. OClI NI i NQEUB2001069723
M5 (ESI): mass calcd. for C20H21C12N302, 405.10; m z
found, 406.7 [MtH +. 5 H NMR (CDC13): 8.22 (br s, 1
I—I), 782778(m 1 H, 7.46 (d, J:8.8Hz 1 H),
: 7.02 J. =

vlh'l}netﬁaﬁé’n@ 44(m 3H), 343338(m 1 H, 297292

T H, 289272 (m 3H, 1.98-1.71 (m 3H),

5 ~0.83 ( N ExXanmpl e 10;
I\('4- Iorb D enlpyrldln 3-yl |- (4-cyclopropyl-[1
epgn-¥ 'yl ) Yfétheinone. O \ )acl O MS (ESI):
rmss cal C(d. for C20H22CI N302, 371.14; mlz found, 372.4

7%% @é@;ﬁm%’? %‘%8(7: &szgﬁﬁozzipg 1%151/2? qudz%'ﬁ 7 [M+H]".
5 1'@%?3@5@3%@-%W%, 3%@,8?.5 7% r%'FD 4H§b77 ﬁg?(gg} (8;2 rfﬁm) 7.28

(®H)= 255 BiZ; 1HYS . om’(ddmj 808 '526@12341 HOn6.S8HPr Rl anpBA 1tH), 3.77-

3%&{?@2@?{%?%8.4& A S %%”@ow» 2:97:2.98 (en] HN21§9-2.72

(rh!\BH?"l,OI.QSNE.S?( ﬁHM’T%?OC%ﬁﬁ C21H22N402 362. 17;
nl ound, 36 13) 8.23 (br s, 1

H) 787782(m 1H), 755751(m 2H) 7.50 (br s,
7
10 ;

yll’ﬂ)’netﬂaﬁ@n@ 78 (m 3H). 2.00-1.79 (m 3H) . 0.54-0.36

(m4

ﬁﬁ

MS (ESI): mass calcd. for C2oH22CIN3O2, 371.14; m/z found, 372.4 [M+H]*.
"H NMR (CDCl3): 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-Cvyclopropyl-[1,4]ldiazepane-1-carbonyl)-pyridin-2-yloxy]-

benzonitrile.

O ST
0]

20
MS (ESI): mass calcd. for Ca1H2sN4O,, 362.17; m/z 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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25 39 WD 2007/ 143422 PCT/ US2007/ 069723 Exanple 12:
[ 6- (4- Chl oro- 3- net hyl - phenoxy) - pyridi n-3-yl | -(4-cycl op
WO oyl1434p2, 41di azepan- 1-yl ) - met hanone. O\ N RQI/USIBD7/069723
O M5 (ESI): mass calcd. for C21H24CI N302, 385.16; mz
found, 386.2 [MtH +. 5 1 H NWR (400 MHz, CDClI 3): 8.25
(d, J =1.9 Hz, 1 H), 782777(m1|—|) 7.38 (d, J
. 1 : :

(S5 eodh

[134]@%2%{)% {g)-rdetHhnoRe 89- 2. 76 (m 3H), 1.99-1.76 (m
) O 53-0. 35 m 4H). 10 Exanple 13;

pro Ardiezepan- 1-yl ) - (6- phenoxy- pyri di n-
t hanope. I\/B(ESI): mass cal cd. for
, . 18; Ifound, 338.2 [MrH +. 1 H NMR
(CDCIS) 23(d J =2.5Hz, 1 H, 7.82-7.76 (m 1

7. 19K/'ﬁ4€|3agl §$1)38F65|) tpr 5HZ45:2IIZI3@2,23&521'%;1%44)'?9hnd, 386.2 [M+H]".
oy Chb 16520, 900
=2 HgH)ER@dded ¥42.7 Hz, 1H), 6.99-6.92 (m, 2H), 3.78-3.72 (m, 2H), 3.56-

‘4@(% 0k Sl B Y 2R R TR o1, oS o e . Be5-0.35

ﬁSI) mass cal cd. for C21 H23Cl 2N302, 419. 12 n z
found 420.3 [MrH +. H NMR (CDCI 3): 8.23 (br s, 1 H),
782(dd J =8.3 2.3 Hz, 1 H, 7.47 (d, J = 8.8

10 Example 13; (4-Cyclopropyl-[1,4]diazepan-1-v|)-(6-phenoxy-pyridin-3-yl)-

methanone.

S osns
0]

MS (ESI): mass calcd. for C2oH23N30,, 337.18; m/z found, 338.2 [M+H]".
"H NMR (CDCls): 8.23 (d, J = 2.5 Hz, 1H), 7.82-7.76 (m, 1H), 7.46-7.41 (m, 2H),
15 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]ldiazepan-1-vI)-[6-(3.4-dichloro-phenoxy)-pyridin-3-

20 vyl]-methanone.

O ST

MS (ESI): mass calcd. for Ca1Ha3CloNsO2 419.12; m/z found, 420.3 [M+H]*
'H NMR (CDCls): 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

40



Hz, 1 H, 7.29 (d, J = 3.0
8.6, 2.3 Hz, 1 H), 6.99 (d,

wWOeON/WERRD7/ 069723 Hz, 1 H)
3.57-3.48 (m 2H), 2.96-2.8
1H) 2.53-2.41 (m 3H), 2.
(m 5H). Exanple 15;

He 3% %%@p%aﬂ% A0 R0 ST 4L LT 2083 & (i TR 2Bz 50 (m,

1 2N302,
1'21'?;]72. ?3;2 40(%8%3“%3%%0%?* 89%6%\/&% 13): 8.24

Hz, 1 H, 7.03 (dd, J =
J 8.6 40 WD 2007/ 143422
3.80-3.73 (m 2H)CT/US2007/069723
( 1 H, 2.65-2.59 (m

1 (m 3H), 1.89-1.65

.9

(br s, 1H) 782(dd J=8.3 2.5H, 1H, 7.47 (d,

5 etaar‘tf@na 72 (m 28, 3. 51 3'45 (m 2H . 2.99-2. 84
L?%—Hfl 282276(n§ H. 2.71-2.58 (m 3H).
h-1.72 (

/\‘}_6/1%?6 m 1 H, 1.06-0.94 (m
Wf@j&

3- net -Phenoxy) - I pyri di n- 3- yII (4 cyclo
butyl [ D 41d|azepan 1-yl)-met hanone. <>-Nr- N

,C f 6 o

550, ME (80 TnGSS HIcH0RT T g O r@%ﬁ d, 4983 M+H] "
WNMR (cbd:i}.) 8722;:§>r(sd‘4H£J7 82%8 J 2 @3"?6 Hz H)H) 7. ﬁﬁ(o(,@ 8.6
H@ 96)678@(@rd H231’7“Br303](d(1ml 28—95,1355 1%6. 99, J=84

10 HehHyT3 785 1d Tl Bhygs Bh s 5 B 21 2 0812 B i 180 32882376 (m,

1HW 2.31H)2 5&AMBHe, 1.95-1.86 (m, 1H), 1.81-1.72 (m, 1H), 1.06-0.94 (m, 6H
[21(4 m|§§2 3- ?}ethyl phénoxyg pvrldln(3 vII) (4- |sopr(o )

pyl - [1, 41di azepan- 1-yl)-nethanone. >N \ O\C NI
EAMN DI 6 [6-(4-Chloro-3-methyl-phenoxy)-pyridin-3-yl-(4-cyclobutyl-

[1.,4]diazepan-1-yl)-methanone.
O
O Y
N =N Cl
O

MS (ESI): mass calcd. for C2oH2sCIN3O», 399.17; m/z found, 400.3 [M+H]".
"H NMR (CDCls): 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-vyl]-(4-isopropyl-

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

X O
O
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WD 2007/ 143422 PCT/ US2007/ 069723 Ms (ESI): nmass
calcd. for C21H26CI N302, 387.90;: mz found, 388.3
wO dwHN434227 H NVR (CDCI 3): 8.24 (br s, 1 H), 7.FOr/(s07/69723
=8.6, 223 H, 1 H, 7.36 (d, J =86 Hz, 1 H, 7.03
(d J =2.8Hz, 1 H, 6.97-6.90 (m 2H), 3.78-3.71 (m
3.53-3.45 (m 2H), 2.99-2.83 (m 1 H), 2.83-2.74

1 szW%%Sffnﬁnais el s i g o Thizolnd 3883 IM+H)'.

1r@4¢|\mqu|9pglza{ r‘éldHa}ZF‘VQr(dél svl=)8Es€‘>2(34|=|£lwt+q>)rqe.zi1 9% 8.6
yridin- - met hanone. 0’10 M8

|'|yﬁa§lsl caPgdd, ~f or2 CHad PN OZ;6. SQE‘»mliH)n% Z8fDdhdm, 6@ &53 3.45

o 9 29 2 1A 822 B {fh, 27 2Bl e 85

5 1&-),61.8211.102# 1B|)71703 07@3gm 62!2') 3.54-3.39 (m 2H),
2.'99-2.93 (m , (m 3H), 1.98-1.73 (m

3H), 0.53-0.31 (m 4H). 15 Exanple 19;
b

arass cal cd. for C21 H24FN302 369 19 m z
found 3704[!\/&5|]+ 1 HNW (CDCI3): 8.23 (br s, 1

/?33 2.8 Hz, 1 H), 7.13-7.08 (m
5_{dd, 8.1, 0.5 Hz, 1 H), 3.81-3.71
5% 3. 46 FZH) 2.96-2.78 (m 1 H),

2662580(m 1 H), 2 53. 2.39 (m 3H), 0.21-1.54 (m

10 8RR 8BRS ol o Fup . 35547, 19 PSR M H

"B-NNRADDCIREBZZBd, i 2.3 l@zCN-l) I¥.81-7V28m 014L AMA-7.08 (m, 4H),
2007/ 143422 PCT/ US2007/ 06972

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-Cvyclobutyl-[1.4]diazepan-1-y)-[6-(4-fluoro-phenoxy)-pyridin-3-vl]-

methanone.

O L,

MS (ESI): mass calcd. for C21H24FN3O,, 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).

Example 20: 3-[5-(4-Cyclobutyl-[1,4]diazepane-1-carbonyl)-pyridin-2-yloxy]-

benzonitrile.

o) CN
LT
25 O
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M5 (ESI): mass calcd. for C22H24N402, 376.19; niz

found, 377.5 [MtH +. '"H NWR (CDC13): 8.22 (br s, 1 H),
wa@414de J = 8.6, 2.8 Hz, 1 H), 7 56- 7. 46 ( nPCBHP2007/069723

7.44-7.38 (m 1 H, 7.03 (dd, J =8.3, 0.5 Hz, 1 H),

3.82-3.71 (m 2H), 3.60-3.45 (m 2H), 287279(m 1

H, 2.67-2.58 (m 1 H), 2.54-2.39 (m 3H), 2.12-1.52

Ex | 1: +
(1 DS S0 BER CHICh Tor GoabloadNeDe) 3RS ARLMGA R4t A7 5 B+HT'.
"M ANMR DeBe22 (Mris, HN), PeWBdGEPLE)S. 6”21%5H£aﬂ-¢}3|7 56117 46 (m, 3H),
C21H25N302," 351.19; ml z found, 352

7 N¥RY BBrSaIH), 8.085(ddbd =58.31019 Hz71HB 3(%5&3 gl &TISZIS) 326@3 45 (m,

262 8237 Z 4?51027’8%-_(28%8 frﬁ') 1 ),:2.§§§7§§?1ng%,?2.%-1 52 (m, 8H).

5 381371(m2|—|) 358 47(m2|—|) 294279(m1
H) , 8 (m H), 54-2. 3H), 12- 92
Exampba-m (4 @¢C|@blﬁk’fﬂi’| P1n41dnazepama1 v:kH hanozsv DVrIdIn 3- vI)-
n{e[ﬂh%d:r{ opr opyl - pi peraZ| n- I-vI) [ 6- (4 fl uor o- phenoxy) - p
II- met hanone. NO NI iNF OMs (ESI):
Ss N302, 341.15; mz found, 342.5
@Hﬂr—l}l ): 8.24 (dd, J = 2.3, 0.5 Hz, 1
= 8. 2.5 Hz, 1 H, 20 7.15-7.08 (m
4H) 6. 96 dd, 83 08Hz 1 H), 3.84-3.33 (m
4H), 2.76-2.49 (m 4H), 170161(m 4H), 0.54-0. 37
(m M9 (EShanpbe calgd. for 'Ca1H25N302, 351.19; m/z found, 352.5 [M+H]".
1 - 0
10 NR R B S AU, I M b B 3o, 21,
7 @1 9$260AHD69.4Z37 18 (B, @H), 8193 ([dNJ& 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-y)-[6-(4-fluoro-phenoxy)-pyridin-3-vli-

methanone.

poNsnet

MS (ESI): mass calcd. for C1gH20FN3O2, 341.15; m/z found, 342.5 [M+H]".
"H NMR (CDCl3): 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-Chloro-phenoxy)-pyridin-3-vl]-(4-cyclopropyl-[1.,4]diazepan-1-

yl)-methanone.
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M5 (ESI): mass calcd. for C20H22CI N302, 371.14; niz
found, 372.5 [MtH +. "H NMR (CDCI3): 8.25 (d, J = 2.2
WO2007443p2 7.83-7.77 (m 1 H), 7.37-7.32 (m 1P¢d/pUS2007/069723
7.23-7.20 (m 1 H, 7.19-7.16 (m 1 H), 7.07-7.04 (m

1 H, 6.99-6.95 (m 1 H, 3.78 53.71 (m 2H,
353347(m 2H), 2.98-2.93 (m 1 H), 2.88-2.76 (m

rL%7 76 4m 3H), 0.52-0.34 (m 4H). Exanple

[%r Na- Iwo/r@ @/pyrldln-3-y|I-(4-cy_c|obuty|-[1,4
)

1d|a panf1l-yl)- methanone. OCI N- NI iN 10 0 M
(ESI ne8s cal cd. for C21H21CI N302, 385.16; nfz

71 S bt Shitg. GO a7 01 g ufg, J72% enr
'H. wmgnxg;gm 25 (}D 11 =§25:I29Hi’ 1ue) (M83 Jz H (m71 ley 773703 :{;mm 1H),
72’43;9 28 (58 1@‘)4? 16 - 181N, W)sﬁ 07 %@4((m 114)»—65-.9926-85-@,5;'#), 3.78-

3 9@, 2 )532% §§1§b5(_m’-,gxig)ﬁg:@es gg,?&(n% 1y, 3.88278 (n3F3H), 1.97-1.76

(rhp3KIR-0CH2-6r 4 pheddky~yri di n-3-yl | - (4-cycl obutyl -[1, 41d
i azepan-1-yl)- methanone. O ~~\ C O 20 M5 (ESI):
mass cal cd. for C21H21C N302 385.16; mz found, 386. 5

EkMridle24: [6-(H-&MBrd-

E@ED?._C&E%(d J 8:2Hz'1|—|),379372(m'2|—|),

(m 2H)® 9852.79 (m 1 H), 2.65-2.58 (m
3-2(3 2.09-1.92 (m 3H), 1.88- 1.56
Nﬁ%@ﬂ 143422 PCT/ US2007/ 069723
Exanpl € 26

(4- Cycl obu®yl -[ 1, 41di azepan-1-yl ) -[6-(3, 4-di fl uor o- phe

NoXy PMES 1§ Mass oMk FRIAPALTIN.G,,385.16; m/z found, 386.2 [M+H]*.
'H NMR (CDCls): 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),
2.55-2.40 (m, 3H), 2.11-1.93 (m, 3H), 1.90-1.55 (m, 5H).

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

methanone.

0L 10,

MS (ESI): mass calcd. for C21H21CIN3O», 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).
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NI iN~F OM (ESI): mass calcd. for C21

H23F2N302F, 387.18; mz found, 388.5 5 [ MtH] +. 1H NWR
WO aDo18K22 8. 23 (s, 1 H), 7.81 (dd, J = 8.8, 2.BCHES2007/069723

H, 7.24-7.16 (m 1 H, 7.05-6.96 (m 2H), 6.92-6.86

(m 1 H), 3.80-3.73 (m 2H), 3.57-3.48 (m 2H),

2.95-2.79 (m 1H), 2.66-2.59 (m 1 H, 2.54-2.40 (m

Ex'a_PnDIe 2& (4= Cvéoémvl %Fﬂ]dlazepan-&vﬁ% <(§14 d'5 %_Pjoro ghenoxn? pyridin-3-

vl %éﬂ;ﬁghm opyl -[ 1, 41di azepan-1-yl)-[6-(3, 4-di fl uoro-ph
enoxy)-lpyrl din- 3-yll-nethanone. OF NI iNF O M

SS - oH21F2N302, 373.16; nlz
%izf‘w'[ H NMR (CDC13): 8.23 (d, J =
N7.84-TTTKm 1 H), 7.24-7.15 (m 1 H),
157066 5 (m 2H), 693687(m1|—|),378370

S holl ESlyass ol s ot ehrOdej35 o1 Ban: foyn366.5

R
(mpélriazﬁ 05-6-96 Jm, 2d),ia8210e86 (MN11),B.8%3.73 NnF2H2(B 67-Iﬂ§48 (m,

2955‘4%’5-2;@?@‘:?% 66 55 TR (ZBAA)O U8 25021 7392 (m, 3H),

13991 6@)(91 I-gy) , 7.83 (dd, J =8.3, 2.3 Hz, 1 H),
7. 24- (m 1H) 7.06-6.97 (m 2H), 6.92-6.87 (m 1
H),388336(m4|—|) 2.74 (h J =6.8 H, 1 H,

10 ' / ( d [ ’4,,d,|}f_9|0ro r?nevr\%xv) pyridin-

™S .. (O B A
3(V4l1 r@gmgmlwbyl [1, 41di azepan- 1- yI) [6-(2- fI uor o- phenoxy
)-lTpyridin-3-yll- .

MS (ESI): mass calcd. for CaoHz21F2N3O2, 373.16; m/z found, 374.5 [M+H]".
'H NMR (CDCly): 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), 0.53-0.33 (m, 4H).

Example 28: [6-(3,4-Difluoro-phenoxy)-pyridin-3-vll-(4-isopropvl-piperazin-1-vl)-

methanone.

8 T

MS (ESI): mass calcd. for C1gH21F2N302, 361.16; m/z found, 362.5 [M+H]".
"H NMR (CDCls): 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).

20
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NI iNF O5 M5 (ESI): mass calcd. for C21H24FN302,
369.19; mz found, 370.5 [MrH +. 1 H NMR (CDC13): 8.20
W@ 007843422 H), 7.81 (dd, J = 8.6, 2.0 Hz, 1 H),PCT/US2007/069723

7.26-7.16 (m 5H), 7.02 (dd, J = 8.3, 1.0 Hz, 1 H),
3.81-3.71 (m 2H), 3.59-3.46 (m 2H), 2.96-2.78 (m 1
H, 2.66-2.58 (m 1 H), 2.54-2.39 (m 3H), 2.11-1.91
(m 3H), 1.90-1.55 (m 5H). 10 Exanple 30;
(4-Cycl obutyl -[1, 41di azepan- 1-yl )-[6-(2, 4-di fl uoro-phe
Esa Sefiple POY@LG|AoButy)! 1.4 RIABBANEY]) 6 P \fluo}ro_bhgn&v)%v'?@ln 3-yl]-
ST mass calcd. for CZI HZ3FZN30Z2, 387.18;
mgﬁn@m;_@ss 5 [M+H]+ 1H NMR (CDC13): 8.18 (br s 1

rai(dd J :O . 2.5 Hz, 1 H, 7.22-7.16 (m 1
@k 15 .5, 0.8 Hz, 1 H), 6.99-6.89 (m
n[15 ] 3.56-3.47 (m 2H), 2.94-2.79

65- 2

(m 1 9 (m 1 H, 2.53-2.40 (m 3H),
2. 10- 92‘(’m 3H, 1.92-1.56 (m 5H). Exanple 31:

5 (4~ Oud grsommbel SaAciaeRAEG,) 36G167n) KU, BT I

y)-pyri anone
1H/$lME$CDCIg)a§sZQ:6:Ir@d1Hf),oT 8CZ0eR2ENBG22.0335,. 1H), 7rd6z7.16 (m, SH),

7@ 03 T, A WA (ks 58S by 2 2 G 7

1 - 5
1H§t 2.é6=z.§8 gm!‘ﬁH%lZ lsl?nz %9 (9 §H2922@ ﬂsng %Hz/m §H§5r §o41 055 (M, 5H).

197175(m 3H), 053033(m 4H) 46V\D

10

ylwmn(bmyrl d| n- 3 yI I - et hanone @)

X
<>\N\\/NW/CN(F:©\F
O

MS (ESI): mass calcd. for C21H23F2N302, 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-Cyclopropyl-[1.,4]diazepan-1-yl)-[6-(2-fluoro-phenoxy)-pyridin-3-vl-

20 methanone.

(O 0
O

MS (ESI): mass calcd. for CooH2FN3O», 355.17; m/z found, 356.5 [M+H]".
"H NMR (CDCls): 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),
25 2.88-2.75(m, 3H), 1.97-1.75 (m, 3H), 0.53-0.33 (m, 4H).
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\ F\F O5 M5 (ESI): mass calcd. for C20H21F2N302,
373.16; mz found, 374.5 [MrH +. 1 H NWR (CDC13):

wW@2mw8/14d22J = 2.0 Hz, 1 H), 7.83-7.77 (m1 H),PCT/US2007/069723

7.24-7.16 (m 1 H, 7.03 (d, J =8.6 H, 1 H),

7.00-6.89 (m 2H), 3.77-3.70 (m2H), 3.53-3.45 (m

2H), 2.98-2.93 (m 1 H), 2.87-2.75 (m 3H), 1.98-1.75

(m 3H), 0.52-0.33 (m 4H). 10 Exanple 33;

(4-Cycl obutyl -[1, 41di azepan- 1-yl )-[6- (3, 5-di chl or o- phe
ES&Q?%)G 5py@Ldydlodropyl-| . Metdrapanct-yIPI6d(2 ANifl hbro-pierbxir)-pyridin-
(EST): mess calcd. for CZIHAZ3CIZN30Z, 419.1Z; mz
3fwlmethampoes [ MrH) +. 1 H NMR (CDC13): 8.25 (br s, 1

H , 3 (dd, J58.3, 2.3 Hz, 1 H, 7.22 (dd, J =
[}_SNll 7.08 (d, J = 2.0 Hz, 1 H), 6.99
(dd)\_J _N_8 5 H, 3.82-2.60 (m 1 H),

2 552 4l (m~ 3H). 3,121,094 (m 3H), 1.90-1.57 (m
5H) . Exan%|e34

eno?@é g-?&??g')ﬁ'asé al”cadfoﬁ”c?zﬁg%g%gyb% % @@ﬁ%&#ﬁ%%@ﬁmH]
1H/I1§lME$CDCIg)a§s18:@ o 2oz CHOHTIERREO2 (M AFY, TR4-TalB (m, 1H),
708y 6 Vit oo bl Fol 3T 6 20553 B (m. 21,

27980é_9§ctén931m 8. 85 i’% (iln fj)Hz) ?9%21 659(?n (:m)gé 52')@ 33 (m( 4H).

2H) 298293(m 1H) 287276(m 3H), 197176
3:C ' %DgHM vﬁ% \(P52c9 8le09’04 %ﬁé%oxv) pyridin-3-

y|(14néﬂyi§h@m§ opyI [1, 41d| azepan- 1-yl)-[6-(3, 5-di chl oro-ph
enoxy)-lpyrldln-

AL

MS (ESI): mass calcd. for Ca1Ha3ClaN3O2, 419.12; m/z found, 420.5 [M+H]".
"H NMR (CDCly): 8.25 (br s, 1H), 7.83 (dd, J = 8.3, 2.3 Hz, 1H), 7.22 (dd, J = 1.8,
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), 2.55-2.41 (m, 3H), 2.12-1.94 (m, 3H), 1.90-1.57 (m, 5H).

Example 34: (4-Cyclopropyl-[1,4]ldiazepan-1-y)-[6-(2,5-difluoro-phenoxy)-pyridin-

3-yll-methanone.
O F
E NK\N 7‘/@(
k/ ~N FI j
O

MS (ESI): mass calcd. for CaoHz1F2N302, 373.16; m/z found, 374.5 [M+H]".
"H NMR (CDCl3): 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-
0.35 (m, 4H).

47



3-yll-methanone. NO'C N1 iNOcl 5 M5 (ESI): nass
cal cd. for C20H21C12N302, 405.10; mz found, 406.4

WQ RBHI43422 1 H NVR (CDC13): 8.25 (br s, 1 H), 7rGBUS20§D069723
(m 1H, 7.23 (dd, J =1.9, 1.9 Hz, 1 H, 7.09 (d, J
=1.6 Hz, 1 H), 6.99 (d, J =8.2 Hz, 1 H, 3.78-3.72
(m 2H), 3.53-3.47 (m 2H), 2.94-2.89 (m 1 H),
2.89-2.77 (m 3H), 1.98-1.76 (m 3H), 0.53-0.35 (m
4H). 10 Exanpl e 36;

Ek4mle B9t @ clbprobl| B piaephnyd )mlr@qé% e'ﬁcﬁi|de bﬁéﬁomfbvr.dm-
noxy) - pyridi n-3- ylT-methanone. ~

3rvI1Fmethan0ns (ESI) mass cal cd. for C21 H23F2N302

387 m z fourg 88.§ [MrH +. 15 Exanple 37:
pro y zepan 1-yl)-[6-(3-fluoro-phenox
rldl n- Nl- anone. Oa F NiIiNO M (ESI):
rrass cal c for C20H22FN302, 355.17; mz found 356.5

H +. @HNNR(C@Cls 8.30-8.12 (m 1 H),

5 7 865(& é%& % §§|’cg7fo4%z§p§1%éz(@%4g%’1 7n9§;§91d7 498.4 [M+H]".

1|3 NMRZ(GEEIé)nB 25 @y s, 2H907 357@79((mm, 1880 7.23.(00; 1 =669( 9 Hz, 1H),

7%@(%@2069%%317%‘6 = %—IZOSPH { 14982275 (m, 2H), 3.53-3.47 (m,

oH§-4 845, soUR: mmr@ag)zpmmdsm 3T uBl1. 16 (1159 BB 35 b, 4H).
di azepan- - "met hanone. .

10 Example 36; (4-Cvyclobutyl-[1.,4]1diazepan-1-y)-[6-(3,5-difluoro-phenoxy)-pyridin-3-

yl]-methanone.

MS (ESI): mass calcd. for C21H23F2N302, 387.18; m/z found, 388.5 [M+H]".

15 Example 37; (4-Cyclopropyl-[1.,4]diazepan-1-yl)-[6-(3-fluoro-phenoxy)-pyridin-3-vl]-

methanone.
O F
I%Nr\ B
O

MS (ESI): mass calcd. for CooH2FN3O», 355.17; m/z 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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0O M5 (ESI): mass cal cd. for C20H24FN302, 357.19; niz
found, 358.5 [M+H]+. 5 '"H NWMR (CDC13): 8.32-8.21 (m
wWa20dy/1438286-7.76 (m 1 H), 7.42-7.32 (m 1 H),Pqr/032007/069723
6.85 (m 4H), 3.85-3.68 (m 2H), 3.59-3.40 (m 2H),
3.08-2.77 (m 2H), 2.73-2.58 (m 3H), 2.02-1.86 (m
2|—|) 115089(m 6H) . Exarrple 39;
phut -

n(eﬁ%aonemass cal cd. for C21H24FN302 369. 19; n12 found
H+. HNI\/R(CDC13) 8.29-8.22 (m 1 H),

. 86-INTT OK B2-7.32 (m 1H), 7.01- 6.87 (m
4ARN, 3. . (,359346(m 2H), 2.98-2.78

15 (m 1 H), 2.55-2.38 (m 3H),
m 8H) Exarrple 40;

(4 URLBUI V10 pzeean iy L6z (B ot byl Bt
5 ONMRAEL f‘ﬁ%@mﬁa"ﬁ% e TR % g Ry, 0
6(85 (N, 44)), 3BB3.6B (', IH), 31594B,407(n2.2H), BO-B7 71(ni)2H), 2 73-2.58

B 298 A . LB B oM, 1 "y T

2.56-2.38 (m 6H), 3.52 (s, 3H), 2.13-1.50 (m 8H). 49
WD 2007/ 143422 PCT/ US2007/ 069723 Exanpl e 41:
Exkample B3 gidagyelobutykiidd leiazepanil-yi)Y6{(8-flugrarebenoxy)-pyridin-3-yi]

- 4- Isulfa nyl - phenoxy) -1 pyridin-3-yl| - et hanon
10 ﬁhm?—{d%;y@ rrJ(NS O MS (ESI): mass calcd. for
28 Ffound, 398.5 [ M+tH| +.
N

MS (ESI): mass calcd. for C21H24FN305, 369.19; m/z found, 370.5 [M+H]".
'H NMR (CDCls): 8.29-8.22 (m, 1H), 7.86-7.77 (m, 1H), 7.42-7.32 (m, 1H), 7.01-
6.87 (m, 4H), 3.84-3.72 (m, 2H), 3.59-3.46 (m, 2H), 2.98-2.78 (m, 1H), 2.68-2.58
15 (m, 1H), 2.55-2.38 (m, 3H), 2.12-1.54 (m, 8H).

Example 40; (4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(3-methyl-4-methylsulfanyl-

phenoxy)-pvyridin-3-yl]-methanone.

0. I,

20 MS (ESI): mass calcd. for C23H29N302S, 411.12; m/z 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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5"HNW (CDC13): 8.30-8.19 (m 1 H), 7.84-7.70 (m 1
H, 7.24-7.18 (m 1 H), 7.05- 6.88 (m 3H), 3.84-3.68

W@ 20728422 3. 56-3. 46 (m 2H), 3.01-2.91 (m 1H) PCT/US2007/069723
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). Exanple 42,
(4- Isopropyl [1, 41di azepan-1-yl) -
6 Pt h 0

/i ¥z 2 ’ .
pw&é@dvndnﬁwmﬂbmnoﬁ@r 022H29I\t3028 399 20 n z

Tound, 400.5 [ MFH] +. NI\/R(CDC13) 8.29-8.20 (m 1

7.24-7.18 (m 1 H), 7.02- 6.90
.63@;%) 3.57-3.43 (m 2H),
Z2H) 72572.56 15 (m 3H), 2.47 (s, 3H),
3.52 (s, @H), 1.98-1.87 (m 1 H), 1.84-1.71 (m 1 H),
1.12-

Lo (M5 b Tss Eaiee oty =y AR5. BOTB: [z fauysh 39615 +HI"
5 wi\ﬁ\/lﬂz(@bég)‘!'s).so BRh@NofNg), 7Ly 7c8hh, ATz 2420 1@ @& ), 7.05-

6(&8»([311 astb), By84-3ias- (2n yAI-)X 3-5G38 poo(py,| 2hp), Beda2i- (a,y1H ), 2e39-2.72
(B Bb 2D 5 Fine 3B 5ab) 991 24 (. BiHO056-03 (@ 461

mml) in DCM (5.0 nL) was added 1

-i sopropyl pi era2|ne 95 20 , 0.74 mmol) followed b

Exa w- 4 yloI 0 ng ‘ frb@bw?-ﬁﬁimi@thvlsulfan\%-

' , 9,78 mg, 0.99 50 WD 2007/143422

: o) 1- hydr oxybenzotri azol e
anmss 99 nmol ), and i Pr2Net (0.86 L,

>1—915 I)|Ater h at rt, the mxture was dil uted

gd with DCM Purification by

FCC prov ded the deS| red product (83.0 ng, 54% . M5

(ESI): rrass cal cd. for C13H18BrN3O, 311.06; m z found,

312. KIS @S tmadsichler. or(CRE1N:029, 699‘20591/t mourizhi100.5 [M+H] :

R (G 2orbl0qr ) 720 785 @) 1 72T B, 7.02

623)@(m 13@)6 3(8B- 3%31nﬁ5 ﬁ—l)"@ 58hM43 (M@y 3lod-blaein Hy, 2K52-2.56

nM Step B. To a sol ution
15 (roesw csmz |(§'r3fd1|)l 3-32 (g, BH) 41 i9§ob86pSm 1) peBéz1 A1 1M, yiH), 1.12-0.90

(m, 6H).

10

Example 43: [6-(3,4-Dichloro-phenoxy)-pyridin-2-yl]-(4-isopropyl-piperazin-1-yl)-

methanone.

gevelee

Step A; (6-Bromo-pyridin-2-yl)-(4-isopropyl-piperazin-1-yl)-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
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met hanone (76.7 ng, 0.25 mml) in DVF (2.5 nL) was
added 3,4 dichl orophenol 10 (40.07 ng, 0.25 mmol) and

WK2003434201. 93 g, 0.74 mmol ). After 18 h at 1ROI/T$2007/069723

the m xture was cooled to rt, diluted with water, and
extracted with DCM Purification by FCC foll owed by
reverse phase HPLC (basic conditions) provided the

o) OB R BR s e ol SO 11378 e S8 4ma; ARG AN (0.88

mtl, glz'\% (rinhSt 3)\fte7 1§21 étCHJI t?é rix@re wa% cﬂlu'l’!é’d wih 'Vl)atellﬁnd extracted

2H), 1H),
wvth@@lsl g%ur(frqatlgm)by Eﬁ@a)revneed (dm d@ﬂ)red PRt BAA Mgn54%). MS

(r%ﬂ)) @%;5 %ﬁ?cggi’orgd"gHﬁgéﬁhéo 3??0%6@ 2 e ?)1%)22[5\& 4P 1P NMR

((ED@IEDﬂ P694745@(?mV\QH9B PBB%E%WHE&B HEICJﬂmingQH) 2.79- 2 68 (m,
se describ

1H0.262é¥ dacéﬂu E‘Za%Hbl %28 {ts J\ep d be’%h!a) AP (d, J = 65 Hz, 6H).
Aggé f| (%HESWHVPSK dDWFOO‘QMng preparative HPLC (acidic

I ons

(4 m Olayé SbUJtléﬂldlfié@@WmlpWid)ﬁ ReAX @-ibopraptyl-piperatin-1-yl)-

en%@f){eé&%r i (rjrign_o 55_ ?%66"3# Bm:o&e'S mcﬂ) wé\ls !etdélecll 3'& é) cC{orophenoI

| | | o
(PoPETY i ot AL SBrRpY k) Angpsgiovzo .
tre23ixdsre wag cooleddo rBﬂﬂuted WNPrH]afeer ahd eMRactencyd) DCM.

Pfrlﬁﬁatlogag\bﬁggé”%%d revgrsgzo éJIPt:IQZ (géﬁlg%ngg%gggérovided
tf{é]ajeétrréd) pro&u@tz(‘lb @%&@5%2‘0 MS @E@@ rﬂaa§§ cé!%hl %TDG19H21C|2N302

Human

39@)190017‘1 ima@@%@rﬂ\ﬂﬂjboﬂbfdm(iméhéﬁ 32 (% ~( EQ 2 7. 4 HZ 1H),

f OHR21 0
R SR ) 2RISR, Y A% 24P A8 067 (. 20,
3.'504:941(402(]-m 2216)-2.61.(20-1TH)22. 5(5'1?. 48 (M),.2H), 0236295 ((M2H), 1.01
2:2, 3. 71- 64(m 2H), 3.43-3.35 (m 2H), 2.91-2.85
(¢ = 8-641z. 6H).75-2. 69 (m 1I—|) 2.64-2.59 (m 1 H),
2.44-2.38 (m 1 H, 1.93-1.85 (m 1 H, 1.64- 5 1.50
(m 2H), 0.51-0.28 (m 4H). Exanpl e 45;
(4- Cybé cu:bu’_tgdunbﬂ; mﬂE}kaamepzaM -b2verd Breparett dsing Inosthoghe
aHgl)é&fJé ?3/ {hlose descn%ed .nnEE(Q%?) e 23. Where trifluoroacetic acid salts were
obtained, purification was done using preparative HPLC (acidic conditions).

Example 44: (4-Cyclopropyl-[1,4]diazepan-1-vyl)-[6-(3,4-dichloro-phenoxy)-pyridin-

2-vll-methanone.
Cl
> VLY
K/ N O Cl

O

Step A; (6-Bromo-pyridin-2-yl)-(4-cyclopropyl-[1.4]diazepan-1-yl)-
methanone. MS (ESI): mass calcd. for C14H1sBrNsO, 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): Ki=431 nM.
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Cl N aNoacl O 10 Step A
(6-Brono-pyridin-2-y1)(4-cycl obutyl -[1, 41di azepan-1-y1
wO 200ettésaeone. MS (ESI): mass cal cd. for CL5H2EBBF/NSI007/069723
337.08; mz found, 339.2 [ MrH +. 1H NWMR (CDC13):
767758(m 2H), 7.54-7.50 (m 1 H), 3.85-3.74 (m
3.69-3.52 (m 2H), 3.01-2.86 (m 1 H), 2.69-2.44

o né\@é@z ézfééé'éiswé g%ﬁ%d b E ol 8 Abs §; m/% fotnd, 406.4

[eraggﬂc@?@?wm 7135 7178 (.*noum 7 4@07 40 gfn'\/&H]) +7 28k7 24 (m,
117),2804-6297 (n 2H).H§-; 71 ‘B (rB, @Iﬂ) (3rﬂ323-§5 (rB, 2@332 86}2&5 (m, 1H),

23'5‘?9% 69 (h 1?—914%16(4% 5@%71 H 2%4(-%1381(%1?4 1551, _sééﬁz, AH), 1.64-

150, ZHR®:51-808((m, 4HY)) ., 2. 14-1.87 (m 4H),
186148(m 5H) . 20 Exarrple 46;
[ 6- (3, 4-Di chl or o- phenoxy) - Ipyrldln 2-yll-(4-isopropyl -

E%\%mf)@% 8Z@PADaIbbu-11 A 2RBaRe -y W& BaQieniGlo-pRef5SA-pyridin-2-

TonMo-pyrra 1n-2-yi j-(4-TSOPropyr-[ L, 41d
vI]-arze:tbamrie yl )-nmethanone. 25 M5 (ESI): mass cal cd.
for Cl4 (Br N3O, 325. 08 mz found, 328.3 [MrH] +. 1H

@& 87 % 2H), 7.54-7.50 (m 1 H),
2 , -3.53 52 WD 2007/ 143422
PCT/ o 069172 ( , 3.01-2.87 (m 1 H),

284276(()m1|—|) 277261(m3H) 202178(m

=)(c]¢ ) (e . J 7)'::’%mthanone
M@?Esg mﬁég cfal@unﬂ)r @qglazooBrNgMBﬂa?os hh/ﬁdmr(oclaegiﬁ [M+H]+ "H
NMR (C@Cis)l—é m777 E% {8, @ds*)(ﬁq5427r<§50 (@, 7153{)33@5 -3 %f‘ Isz)ZH) 3.69-3.52
(i 20,3052 (51} 1). 264 2 M) 2 Tt 5 gy SA64D
(HumadHys): K 983 AM41 (m 2H), 1.00-0.92 (m 6H).

Step B. MS (ESI): mass calcd. for C21H23CloNsO,, 419.12; m/z found, 420.4
[IM+H]*. "H NMR (CDCls): 7.86-7.78 (m, 1H), 7.50-7.39 (m, 2H), 7.28-7.23 (m,
1H), 7.04-6.97 (m, 2H), 3.73-3.66 (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).

Example 46; [6-(3,4-Dichloro-phenoxy)-pyridin-2-vl]-(4-isopropyl-[1.,4]diazepan-1-

yl)-methanone.

Nﬁ\ N cl
LT,
o)

Step A; (6-Bromo-pyridin-2-yl)-(4-isopropyl-[1.4]diazepan-1-yl)-methanone.
MS (ESI): mass calcd. for C14H20BrNsO, 325.08; m/z found, 328.3 [M+H]*. 'H
NMR (CDCl3): 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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Exanpl e 47:
[ 6- (4- Chl oro- 3- net hyl - phenoxy) - pyri di n-2-y11-(4-cycl op
WO oyh4342D [ 1, 41di azepan-1-y1l) - met hanone PCT/US2007/069723
trifluoroacetic acid salt. NaN O 0 Ms (ESI): nass
cal cd. for C21H24CI N302, 385.16; nfz found, 386.5
H+ ' HNW (MOD): 8.04-7.94 (m 1H) 7.62-7.39

(’ﬁn@i@ %72(%3(%61&) 34%%%;969@“( ﬂﬁ) 12613@ éﬂﬁ 5!’5%22 P71.78 (m,

2Py 5HD8-(29% 265@ A%sém épluﬁ‘@n H2): 4}4 -2782nfn  3H),
2.28-2.04 (m 135((; , 1.09-0.86 (m
4H) . StemByp| 4§SI) mass calcd. for 20H230I 302, 407.12; m/z found 408.4

e R S RE T o se P P R AP e B0 i g 2Bl 9= 2.

5 1BGITI038.96 (. aM).0.78-3.80 (9, BR) (FB5)3 5700280 $:47-3.48 (m, 1+
220G N2 389, 17 i ¢ foubd 400 b [} m. 1,

7-
3%@%@)1H)82(9@ 2.68dm, AH)2.68- 25463 ?H%ﬁ'@ 2.324m, 2H) 1.98-
141964 6. 94 1 4.32-3.24
1A 32%)(9) 2@5’8@%“3 '9)8 2] 50-1.(r2no (mH) 7H), 1.98-1. gr7n

(m 3H) 25 Exanpl e 49;
|

oyrldln 2-vl|-(4-isopro

),o rid (A=~ QRrepyl-

AT /aS AT

10 namu@azs@bmgﬁmgﬁgaé%mcp&ymw 069723 aN C

I\lU U IVb (ESI)T nass cal cd. tor CZIHZ6Cl N302, 387.17;

5[ 1H NVR (MeOD): 8.08-7.93 (m
50173 729709(m 2H), 7.07- 6.96
, 3.86-3.40 (m 4I—I),

412820(m 4H) 244235 5 (m 3H), 2.33- 97(m

93-1 1.39-1.08
0 MS (ES)): mass cgl]cd folFDC21H24CIN302, %rq6 rmz foundng865[M+H]+.

Ilﬁ\ﬂ\g!% (g/lzég)lgg's‘l’éjﬁﬁ%lﬁ(?ﬂ,x?r’l)ﬂ, V2.9 85 anYaliy, A28 5085 @RY2AI, 7.08-
6.96 (M, 1H), by 3.08 (m, 7H), 3.03-2.96 (m, 1H), 2.92-2.82 (m, 0.5H), 2.59-2.50
15 (m, 0.5H), 2.44-2.35 (m, 3H), 2.28-2.04 (m, 1H), 1.95-1.35 (m, 1H), 1.09-0.86 (m,

4H).

Example 48:; [6-(4-Chloro-3-methyl-phenoxy)-pyridin-2-yl]-(4-cyclobutyl-

[1.,4]diazepan-1-yl)-methanone trifluoroacetic acid salt.

20
MS (ESI): mass calcd. for C2oH2sCIN3O», 399.17; m/z found, 400.5 [M+H]".
"H NMR (MeOD): 8.09-7.90 (m, 1H), 7.63-7.37 (m, 2H), 7.26-7.10 (m, 2H), 7.08-
6.94 (m, 1H), 4.32-3.24 (m, 7H), 3.19-2.50 (m, 3H), 2.50-1.20 (m, 7H), 1.98-1.67
(m, 3H).
25

Example 49:; [6-(4-Chloro-3-methyl-phenoxy)-pyridin-2-yl]-(4-isopropyl-

[1.,4]diazepan-1-yl)-methanone trifluoroacetic acid salt.
53
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yl)-met hanone trifluoroacetic acid salt. \ o/ C NN
NC O 10 Step A

W@ 200Bf1¢33e2 pvri di n-2-yl)-(4-isopropyl-[1, 41di aze@EOSD0Y069723

) - met hanone. MS (ESI): mass calcd. for CL4H2OBr N3O
326.08; mz found, 328.4 [MrH +. 1H NWR (CDCl 3): 8.64
(dd J =24 08Hz, 1 H, 7.93-7.89 (m 1 H,
52(m1H) 3-,81-7.75 (m 2H), 3.60-3.53 (m

00- ,283277(m1|—|),272-
Hgk(f 0(m 1H, 1.84-1.72 (m 1 H),
05- (rﬁ' 6P|) Assay 1 15 (Human H3): K; = 194 nM
Step B. 5 (ESI): nmass calcd. for C20H23Cl 2N302,

407 55, S cAOR Wi, SN ASEDg aggs s
1|2+H)MR7(|\/%3ED) F0&-M3L(rh) 1HY,.71806-7. SBS(rﬁrrzH)l, 79-70P8n 32180 7.07-

6 98 m 1 %(1‘%53355&,2{5“4)5,%%3&%5&?'4H) 4 4% 62 0, 4H), 2.44-2.35

4 1 h
(hiafyo) 8L (LR} sasprayl. )4 5o el g or o e
salt. szx G O Step A

aMmple .F_’_.ﬂ‘a Ahano Dy qin=2 _' | e 0 1
%rﬁ\@@iﬂu%%a&ﬁlc dﬁ@sél@und 340. 4 ['\/H'H] +. 1H 54 WO
NVR (CDC13): 8.66-8.61

'1H) 7.58-7.52 (m 1 H),
76 @ 65-3.55 (m 2H), 2.98-2.82 (m 1
(m c|2 56-2.44 (m 3H), 2.12-1.55
(m 8H) OAssay 1 (Human H3): K, = 11 nM Step B. M5

(ESI).; mass cal cd for C21H23C12N302 419 12; mz
‘ wBremeya 2 ‘ 1. 41dia7€] n—ﬂ»rvl()-methanone

NE&B(Es7i|)E‘)%azs/Z@fG“’fo(Sﬁ;t%oBfN’Z_@ Eﬁé%( Eﬁ/égﬁ]ﬁd 3%8,_457 [l\Z+|4]9 H
NBIRTEBRQDY: 8:6¢ (8HN) J = 2.4, 0.8 Hz, 1H), 7.93-7.89 (m, 1H), 7.56-7.52 (m, 1H),
3.81-7.75 (m, 2H), 3.60-3.53 (m, 2H), 3.00-2.85 (m, 1H), 2.83-2.77 (m, 1H), 2.72-
2.60 (m, 3H), 1.97-1.90 (m, 1H), 1.84-1.72 (m, 1H), 1.05-0.96 (m, 6H). Assay 1
(Human Hs): Ki =194 nM.

Step B. MS (ESI): mass calcd. for CooH23CloN3O2, 407.12; m/z found, 408.4
[IM+H]*. "H NMR (MeOD): 8.45-8.34 (m, 1H), 7.87-7.71 (m, 1H), 7.62-7.55 (m,
2H), 7.38-7.32 (m, 1H), 7.14-7.05 (m, 1H), 4.23-3.50 (m, 7H), 3.45-3.27 (m, 2H),
2.39-2.10 (m, 2H), 1.44-1.34 (m, 6H).

\r(

Example 51; (4-Cyclobutyl-[1,4]diazepan-1-y)-[5-(3,4-dichloro-phenoxy)-pyridin-2-

vll-methanone trifluoroacetic acid salt.

O,

Step A; (5-Bromo-pyridin-2-yl)-(4-cyclobutyl-[1,4]diazepan-1-yl)}-methanone.
MS (ESI): mass calcd. for C1sH20BrNsO, 337.08; m/z found, 340.4 [M+H]*. 'H
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2.52-2.06 (m 6H), 2.01-1.71 (m 2H). Exanple 52:

(4-Cycl opropyl -[ 1, 41di azepan-1-yl)-[5-(3, 4-di chl oro-ph
We@e@A34pyri di n- 10 2-yl | -met hanone tri fl uor oaR€L/U82007/069723

acid salt. Od d O Step A

(5-Brono- pyridin-2-yl)-(4-cycl opropyl -[1, 41di azepan- 1-

yl)- nethanone. MS (ESI mass cal cd. for Cl14H18Br N30,

):
L Qf: f ., 324, 4 . 1H 3):
NERACBIGT € 66°4 Bl 3 Fyaz 9ogh Bb i, 2y ¥ B 84 ), 3.82-3.76
(Mh52/),H).653. 82 (m; Z8), (0108 252 (7n?1,- 6R),32.67-A60 (AHIH), 2.56-2.44 (m,
3.01-2.°94 %;n 1'H, 2.90-2.78 (m 3H), 2.01-1.78 (m
368H)2.12-1535 On33H).mAsaey 1 (Weisean Ws Harmah1 Ab.. K, = 115
M B. S d,, f oHz|
105, SETBY METERh s THEY T FEHAC NGRS (Rkots T2 Tound, 420.4
[N+HAB- 8 HBRMR(M&EID): 8.4878 31 1/, (1K), 119)2r7.726(4r,71+?,27(m7.53 (m,
2H), _7..40-7. 95 1 I—B 7.14-7.01 (g% 1 H?_I . 08- 3, 43
2n 7815728 (181 H) 052{ 1104 (M TH).2b33-4402 Mo dH).r3-9313,02 (m, 8H),
.94 53;
2?2%%0@(&(9&11510;@1)%67%@)%@(“ sopropyl - pi perazi ne-1-c

arbonyl)- pyridine-2-carbonitrile trifluoroacetic acid

a W9l

2R hERIrdheXriflirBBBatc BYAIsgitne carboxylic acid (26.2
g, 0.1Z24 not) and conc. HZSO4 (12.5 nL) in 55 WO
Q @ ®69723 MeOH (250 nlL) was

ea't'&:lA}lo 60 C|anc uted with additional MeOH (250
m) . h at>60~¢, the m xture was cooled to

consisting of 21 g KOH in 200 n. water, sat. K2CCB,
\ ~(5-Bremeyaid A (Aeprapyldd. Addiazepan-1-vl)-

e _ din-2
gi t 4

£ HHES) It A o SRR K2 g, 0244

[MekT". SHeNMR (GDGI3)f 81664662 (myr H)j 286089 (18t ¢pl)B.58-7.51 (m,

1P B8R 35 Q05Py 4 AL nes21Sab XY bh S 81 MBS Y bS8 e, am),
2.01-1.78 (m, 3H), 0.54-0.34 (m, 4H). Assay 1 (Human Hs): K= 115 nM.

Step B. MS (ESI): mass calcd. for CooH21CloN3O2, 405.10; m/z found, 406.4
[IM+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),
2.48-2.09 (m, 2H), 1.12-0.94 (m, 4H).

Example 53; 3-(3,4-Dichloro-phenoxy)-6-(4-isopropyl-piperazine-1-carbonyl)-

pyridine-2-carbonitrile trifluoroacetic acid salt.

gevravs

Step A; 5-Bromo-pyridine-2-carboxyvlic acid methyl ester. A mixture of 5-

bromo-2-pyridine carboxylic acid (26.2 g, 0.124 mol) and conc. HxSO4 (12.5 mL) in

95
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m xture of 5-brono-pyridine-2-carboxylic acid nethyl

ester (10.1 g, 46.8 mmol) and urea hydrogen peroxi de
W@oopii€3421 9. 33 g, 99.2 nmol) in acetonitrile (BRGOUNL0P7/069723

10 was added trifluoroacetic anhydride (13.0 m, 93.7

mol ). After 2 h, the mxture was poured into 0.5 M

HCl and extracted with DCM The organi c | ayer was

MR 24 g Wik oo R Cgno B G SadBpEgdMeBH 20 mL).

Attgg AR Atrecanest ik \wad Esoléd td &, amireawith DEM G washed

as a colorless viscous oil. M5 (ESI): mass

9%
Wdihlac%DMﬂQﬁ‘ carsiBBIgwR21 g30085n 200;mh svaten sat. KED2 and water.

Thd e 1) %%‘?eoagﬁ@gt}ﬁéent%ﬁég 1€piR (it dompound (21.4 g,

789BrRrpwhite $ang- Mg tiatsial wearkexlihitee aekOstaptvitHout further

ester. A mxture of 5-bronp-1 -oxo-pyrid

PURECtOBar boxyl ic acid net hyI ester (9.43 g, 40.6
o)\ ; 2 \

|%%te‘?e Toa0°C

mitareabf @mmqoymme 2<o:artbo>qnhd amdsmpthw edtem\(et) 1|g;e46 8 mmol)
ntai ni n m xture

289 Lreg DS OGEDIDEBONRE ST In D 858, DR ZBIRY TA GRS 1150 mL)
WESHRIBAHTSordhbett amt(ofrmgg UG ALOGSOphAIE. AEr SR mixture

t as red solid crystallization from hot
wtars(aauaed:llrtt@o g & H@tﬂhdmtresbedoﬂltm PEMc dinesorgaaicdayer was

wasﬁeg(r%ltlh' s%_ﬁ Cﬁ?ﬂ-@g{e (g (f @:ﬂljpf cgrgebgafﬁﬁgg%s (iue_&/as purified
b%F@G gr o%ﬁac{étateJ(Efo&cf/hékan %tr& g.v% 6 titie, co%tﬁounds(tgem g, 89%)

carpboxyli1 c aci

6 d
a§@|q@@rmnsgwscq‘i@tacggs.nﬁ'ﬁmtt'sﬂenmaﬁwo@iqdamwa@mN@a 230.95; miz
2 1
fo@é RSRLHY oy B R (B kR0 S8, 70057 7 (m. 21

3'g|) 4 15 mmol ). The mxture was heated at 50 C
for 3 h then vvas cooled to rt and treated Wi th HCI (j‘&

idj
t
ﬁt@&eﬁ% ?"éffﬂ?tﬁ%%wtﬂ - ?fogtx ng'ﬂifﬁ%ctﬁ?stbt gé“@?g 408
nyneig TMSCNS(BWL&W dmrﬁatﬁﬁcmmde@q%ZﬁL) was heated at 50
é?&p ? é/Jth Hgmg r%p{ﬂgrteh >%so g&\{veém clé g{;@l\gﬁ rt iwa@npc}uugd r(])veF ice water
c&’ttgfr%@)l\@dﬁl 4(5’?]0‘1 Wh‘n Ph@%lﬁ&'ré‘%‘vajs SARAY With DYV @%T and the

carbonitri xture of
c@mbm@tprgaoycdamerpwereu dried2anchchnogritiatechtd divedns cnygde product as

3,85 1.11
aeq golfio Reenis el hor ot MEO B E e OBSHfekedafor the
comeshtidtedhrsihav iduok todtREF §AVE thel tRRY édrhpeul® ¢B5Me, 77%). 'H
NMR (d6-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
N in dioxane; 1.60 mL). After 30 min, the mixture was concentrated. The residue

was dissolved in hot EtOAc and filtered. The filtrate was concentrated to give the
56
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7.35 mol ). After 5 h, the mxture was diluted wth

DCM washed with 1 N NaOH and water, dried, and
w@oecastdent ed. Purification of the residue by HOZUSENE069723

a viscous foamthat crystallized upon standing.

Further purification by reverse 10 phase HPLC gave the

title conpound (476 ng, 37% . MsS (ESI): mass cal cd.

tlt{kﬁ?/rgpwgéd'lé% é&%%g g%@ﬁ( glhlquwfag glg%d ,_rg Fh7 ne;_%t stgg ygh?m further

t]rlfr’ca%oﬂ Hz, 1 , 3.70-3.68 (m 2H), 3.51-3.49 (m
2H). 2.73 (septet J=6.6 H, 1H, 2.582.56 (m
2H) , SterB: 3-Bramanp- (Qﬁﬁoprmpviﬂ_plpejrazmeﬂﬁ:a(:bcmwl) -p\gidine-25

gbg |trF|[g QX ?rh%thﬁé §f % F? r])mgI % cyane Rgrlqmg azr B%rrpwyllc acid (875 mg,

3r&5rmdwn)e+aala¢8wrmgrﬁlse rh%l)4aﬁ§)ED<3 (4 di &,'8.80 ephe m DMF (32
”]ghl , and anhydrous Cs2CO3 0 ng) in DVSO 6
)Waﬁa%t'rfﬂgaioé@ B Ane fraRaiveated rVﬁEﬂ ?ﬂ'f‘rQﬂ'iOB)t" piBerazines @ﬂ3 mg,
T, t t
7t35f%,trﬁl eHbCO n%@%{%%(%ee@mére‘\}déﬁ[ﬂ%ﬂ‘éd% \H%%?ezbéwk)gq N NaOH
ah&Slater, aeied, aad cdncérdrat€? 0 RROGE2DES, théI@sﬁHOe byl ZCC@ave a

wp@gﬂgquj% ?h,et@[yystt'éﬂlzgd ﬂglgrl}l L@tar]xﬁ/E %L%tﬁérg)g@r%‘dc@ggn}y?rége@e
pﬁgse FiPlﬂb ggvéﬂﬁe(ﬂle’_ﬁ,]ompéuﬁ)d 2'@6 th "'237"/75 :l\ﬁlS_J(E%jrl) (’r%s c%lcd for
C(1b1|17BrN4O 1936.36;70/23f046d ( 837. m[wks 3%H I\H\A&ead%memne;m 43 (d, J

-5 bd Il s Ena b D A TSR 2y e, 20 273
(SHRSNY 1) 8.679%, | H D 9:53- g%kwxdmgc 2887-9. 4%'(:\@%4\% 101 (d, =66 Hz

tr| fl uoroacetic ‘aci d sal
6B8Y. WD 2007/ 143422 PCT/ US2007/ 069723 The title

o SR E R A A plosBe i ERafsp ol g BBy
glﬁd/(;he MEarbbhitnile (Bﬂlsﬂsmg%@tﬂ dléMropﬁéﬁbIZ(ZGJ&h@Sand anhydrous

11; mz found, 437. "HNWVR (MeOD): 7.
C@g,COg (350 g iMPMGOHP.6 mL gva(sdweqjee by rpickpwave |1:|)ad|a;t|q1;1gat 150

"Gl pfmistutinas ooty APEGHg iR i Ebpogyna (185
iy, 30%)sas thie) TF/8 sR: MSTESH; ma%lsl)calciﬁi. - Gao Mo QIbN4Gy, 418.10; m/z
fc@ggwé 28140 QR (heoby 0b Ty, J =0.0 v, ), 787 (o, y = 8.4
HE: ()85 301 99 0 b, AH] ABIRANS =15 HHLOMY, Y231 41TBBNY = 8.7
2.4 113, 151, % 87-4.80 (br 5, 1H), 4.59-4.48 (br 5, 1H), 3.70-3.46 (m, 4H), 3.35-
3.18 (brs, 3H), 1.41 (d, J = 7.2 Hz, 6H).

Example 54; 3-(3.4-Dichloro-phenoxy)-6-(4-isopropyl-piperazine-1-carbonvyl)-

pyridine-2-carboxylic acid amide trifluoroacetic acid salt.

/LN e al
T

CONH, ©
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phenoxy) - pyri di ne-2-carbonitrile. \ 0\ NCNS 0 10

Step A, 5-Bronp-1-oxo-pyridine-2-carboxylic acid. To a
W@2@@7/m#3deure of 5- brono-picolinic acid (18.5 BCT/832087/069723

nmol ) and urea hydrogen peroxi de conplex (18.2 g,

0.194 not) in acetonitrile (275 nL) was added

trifluoroacetic anhydride (26 nL, 0.187 nol). After

& Sop BSOS RS ob RS Tl £l e 53R Ahels imver o
ttfo%@%é’s"en?fe@)n EXBRpfo8Ri(980dnd o1 @%gamg (ESMeﬁ\%s%bﬁ‘;d for
concentrated to give the crude whi C

f
Caaltpehble@s. 436. ﬂ)ﬂ); miztpundt 887 QE[BBFHI]L) HNMR GM%@@&# 7.9h¢d, J =

o ST IELS R Lol SR T S8 ) = Hhe HAdEBLE S 3.0 vz
1H1)?t7166£7| 04 (dE&Xk £ 3CK, 3.0 1C-K)n1DI6r(bd samlel) CZDQGQQIZIW 3C69 8.55 (m,
ess to giv ve >100% of the acid a tan_solid

3("E§ $o-3vile brcsal 160, 3f4é’r3 28vsmict!), if‘é @4 - Héuﬁl’d)
_géﬁmi‘e 5. éw@v@%@m@é%*é@g@&% ng{hgsuganw-

héﬂ@{\ﬁ){mﬂﬁrrmxb-casbomitrllm 2-yl)-(4-cycl opropyl - tl, 41d

i aze 1-yl methanone. A mxture of
}8%%1 (0% (O fike- 2- carboxylic acid (1.12 g, 5.15

.69 mmol ), and EDC (1.56 g, 8.14

1, 4] di azepane

B%%‘— '50 3 QTLC nilétU£e of 5-
bFob )p4coﬁﬁtc%0|@21 315 g |96 M@ID @nd@ﬁ?e@l hyrhffo@@nvpdrbx@@Momplex

and washed wth 1 N NaOH and water. e organic |

(163 94 Pi &4 el ik eretomitrile @45 Mhkwes amegcb@fwomeq@@ anhydrlde (26

oCH PP, R0 S . VB, S0

stiraéd tbr 10omirCladid1t8 Bn X2 ctedBRitld @CMI(300 mink, 5)34he2combined
RS T X SR ——

it E)(Sl' r?ggﬁ/é‘f@ro(%@ e Wgé'eer airl ré’& 8 W%%riﬁgﬁatgd with boiling

ana ous to cri bed anp e
MeOH/BSQESID) twites kaayaig:al yeflow sGlid. HThlram@ousme‘ﬁemanollc

eg?raict%f\)/vfpr}g@prs‘rib?@éaq %%— %Eggrét?atg%o %gflﬁeas,%gg%\/e%>é§0°2)fﬁf(tﬁé acid as
a2éh soffd . SMSB(ER))(ias 2 Bhlcd 2f? T :#1,BINOT) 216.5% ; m/z found, 218.1
[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-y1)-(4-cyclopropy!-[1.4]ldiazepan-1-vl)-

methanone. A mixture of 5-bromo-1-oxo-pyridine-2-carboxylic acid (1.12 g, 5.15
mmol), HOBt (1.17 g, 8.69 mmol), and EDC (1.56 g, 8.14 mmol) in DMF (32 mL)
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[5.4.0]lundec-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
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2.87-2.80 (m 3H), 1.96-1.87 (m 2H), 1.84-1.80 (m 1
H, 0.46-0.44 (m 1 H), 0.43- 0.41 (m 1 H), 0.37-0.35

W@ 071432 0.32-0.30 (m 1 H). 10 Step D. The PECT/U82007/069723

compound (71 9% was prepared using nmethods anal ogous
to those described for Exan'pl e 53, Step F, with
purification by FCC. M5 (ESI) mass cal cd. for

R oo B e el B AR 4 %’%) s (Es):

m%s%Jea(csa fdr C149| &Br*l%ozls:kb 067r’n423fduﬁ1»d %46 2 @IA)MHL;IZ
68 (m 2 61- 3 58
03343701@ @ (ér,cvc proml [1 zfmazaoane t1earoayl)-pyridine-2-

cébggltﬁles ll' rfemltlezggmp%u%% (7?6 ;gw%%pré%ed%bsﬁ% Htsgtq%g’{%?alggous to

thdse dbséab@d‘f& EmméleH% Stép &/~ QIS3€ESlbﬂméssl‘l):alc@ 8- %)s80BrN,4O,

S ;96-61 were prepare

é conmpounds If_xa ed
3 §|0|5§6n@t/11&ﬂ§1d Qé%ﬁMH@busHtmﬁw@s@C@é@lﬁ)l 84 (Ood = 8.4 Hz,
1BTBAT D ity $105088 0022 552058 0n, 2RIFBES OFim. 1H),
2-87-%80)(;7({ 3/|-Dyf||\|19ﬂi-hg72{ﬁwtf;sﬂ(1-l)grn)&4ﬂl 186 (Wdﬁ@gbl@@dgg&ggﬂ) 0.43-
| cal C or
O%Qf@%&pﬁ on’@{n@ ol 0- g’ﬁ@ 3p ﬁmfﬁ' 25 1H NVR
do- :

(de- 8 pnethic §iebBof Bour 7745 y.prdghe Rifnfbyfis analogous

teetheseidestribhq for. Exantples 3, Stefd FrHwjthhusication by FCGIL.0ME (ESI):

Mg celeds I Oy 085 673 18 00 kg TN (o™
aéé‘tbn@)")? 8A7%5 éP@@ £ 817, 3 Hz01 |41L7054§d(3n: RbMHz, 1H), 7.43 (d, J =

(77§ , 59 WD 2007
Sﬂdﬂnﬁib @)69?}23 9.@Hz320).33.70+9.68 (M) 2HThb61 1328 aséH), 3.40-

con n‘?_?)a? 9(?]'? gﬁ’gﬁ?ﬁz}%éroc oér\‘dl| dg };4:1?_700 @% g-54 (s,

35|7 1,96:1.83 (m, 4H), 1.75-1 71 (. 1H), 0.46-044 (m, 1H), 043-0.40 (m, 1H)
- 3- net phenoxy) - 6- (4 cyclopropyl -[1, 41di

Oﬂe%éﬁd% 1"@ @eﬁ%@%?l (M, A)i di ne- 2-carbonitrile. N- O\

I D -()

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

Example 56: 6-(4-Cvyclopropyl-[1.,4]ldiazepane-1-carbonyl)-3-(pvyridin-3-yloxy)-

pyridine-2-carbonitrile hydrochloride salt.

o © XN
@)

MS (ESI): mass calcd. for CxoH21NsO>, 363.18; m/z found, 364.7 [M+H]".
"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),
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NCNC OM (ESI): mass calcd. for C22H23CI N402,

410.15; mz found, 411.1 [M+H +. 'H NVR (CDC13): 7.86
wqm07a43ﬂ8 8 Hz, 1 H, 7.41 (d, J = 8.6 Hz, 1 MT/US0B7069723

(d, J 99 Hz, 1 H, 7.00 (d, J =2.4 Hz, 1 H), 6.90

(dd, J = 8.5, 2.6 Hz, 1 H, 3.78-3.74 (m 2H), 10
370364(m 2H), 2.98-2.94 (m 2H), 2.88-2.83 (m

03%0 3@ Q-B 131@ 1"ree1 bgge \1/\/ass(sd|s§ornleé3 l?!? éxcess%—|8l (%62§ M in MeOH)

aﬁdGéné%fr%éléﬁ@@bive[tﬁe%'r@dﬂ@ﬁ’d@sétCar bonyl) -3-(3,4-dic
| oro- phenoxy)-1pyridine-2-carbonitrile. OC N/ N

CN C 15 0 M5 (ESI) rrass cal cd. for c21 H20(312N402
. f ] , , :

oy idinb 2 Bttt o, 1K), 7.27-7.25 (m 1 1),

7. 00 ,J—8.8,2.8,09Hz 1 H, 3.79-3.75 (m
E%HZN 3.5Y0- 3 M2y 2.99-2.94 (m 2H), 2.89-2.83
mN2H)  1.08-120 [1. 85 (m 3H), 0.52-0.37 (m 4H).

: Cl

6 (4 Q/CI(OpropyI [1, 41di azepane- 1-car bonyl) 3-(4-fluor

(82 8955 Salshosr G oAy oRio, By igoprayy1 £ ey

1@@2%@5@! ): fr®6 ﬁ% 3 ﬁ&”ﬂ?) 7343051&% @@Hfzowﬂgi 7.27 (d J=99

Hiz 1 HY. 72@0((@@;4 ATy SHSOES@OHZJQ 4= @5 261Hz71+@)73 zan% 74 (m, 2H),

347@39%)(%9@;99@% 9@11 %ﬂf? a-233 (Fﬂsﬁp')ng (’%_6‘%73%)91198 1.86

(f; 39),0.82-0(36 (MHIH).5 Exanpl e 60;
6 (4-Cycl opropyl -[ 1, 41di azepane- 1- car bonyl )-3-(3-fl uor
0- phenoxy) -

Example 58:; 6-(4-Cyclopropyl-[1.,4]diazepane-1-carbonyl)-3-(3,4-dichloro-

phenoxy)-pvyridine-2-carbonitrile.
O Cl
I%Nﬁ\N I\/ C[
AN N~ “CN Cl

O

MS (ESI): mass calcd. for Co1H20Cl2N4O2, 431.31; m/z found, 432.9
[M+H]*. 'H NMR (CDCl3): 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-
1.85 (m, 3H), 0.52-0.37 (m, 4H).

Example 59; 6-(4-Cyclopropyl-[1.4]diazepane-1-carbonyl)-3-(4-fluoro-phenoxy)-

pyridine-2-carbonitrile.

So¥sast
O
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20

pyrid ine-2-carbon itrile. F NNOCN OM (ESI): nass
calcd. for C21 H21 FN402, 380.42; mz found, 381.5
WQ kBFH143422 10 1 H NVR (CDC13): 7.88 (d, J = 8. 8PE®USI07/069723
H, 7.42 (dd, J = 14.7, 8.2 Hz, 1 H, 7.33 (dd, J =
89 0.8 Hz, 1 H, 7.05-6.95 (m 1 H), 6.92-6.83 (m
378373(m2|—|) 3.69-3.63 (m 2H), 2.98-2.93

{ Ssﬁ@n(Eﬁl o s @I pEELHAFNO: 30 420 m2 bund, 3675 ety
'3 NMRQoH (9 qmd (d 1, 486!; Rzepane- 1z ¢, tepﬂ}elé 034(4!: f1H)07 17-7.07

i ne-2-carbon itrile.

0 phe 0oX

(WHDQ\/ﬁ@EE? im, 215&53 6&13&8 (m02H032219¥+2191:Mn02H) :%3712281 (m,
8 1 NVR (CDCl13): 7.84 J

23 é?ﬂzé’s ir%V-éH§7d %@gﬂm(?‘rﬁ) e (m( 3H)

20717(dd J—88 1.1 Hz, I—I),376370(m2|—|)
3. 68- & 296292(m2H) 1 (m
Exampla 66;6 4£¢vcrqaromﬂn[1 4ﬂdlanemar1&1fqarbqrml) Bﬁilmrosphenoxv)-

\9r|c§ﬁe@f8ér‘385ﬁ’mél -[1 41di azepane- 1-car bonyl) 3- (4 nmet hy

sut fa nyt - pnenoxy)-lpyrldlne 2-carboxylic acid
O~R007

am N\g1 434 PCT/ US2007/ 069723 O\ N
%O\IHZ S| O m
6-(&@/5‘ r{| di azepane- 1- carbonyl ) -3- (4

J (3 y

fa nyl - phenoxy) pyrl di ne-2-carbonitrile

(171.0 28% aq é and 30% aq. H202 (1.0

m) M (1B s3 mau)d vias CatHon r 04, §8014 % vz foked, 381.5 [M+H]".

WN?\%W(%DC@). 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).

Example 61; 6-(4-Cyclopropvl-[1,4]diazepane-1-carbonyl)-3-(2-fluoro-phenoxy)-

pyridine-2-carbonitrile.

O
D\Naj((\;[c@
o}

MS (ESI): mass calcd. for Co1H2FN4O,, 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),
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-[1.4]diazepane-1-carbonyl)-3-(4-methylsulfanyl-

phenoxy)-pyridine-2-carboxylic acid amide.
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5 was diluted with DCM and washed with satd. aq.
Na2S203. The organic |ayer was dried and

w@orcasent ed. The residue was purified by PCT/US2007/069723
rever se- phase HPLC followed by FCC to give the title
conmpound (46.4 ng, 26%. Ms (ESI): mass calcd. for
022|—|26N4038 426.17; mz found, 427.8 [MrH +. 'H NMR

tone) 774772(dd J =8.5 2.5H, 1H),
ggg?gg -7 49 (dd, J = 8.5 1.5 Hz, 10 1
\b/ 7.03 (d, J = 8.5 Hz,
2H) 82 (blec % 71 3.68 (m 2H), 3.65-3.61
m 2H) , Q93288(m 2H), 2.85-2.80 (m 2H), 2.49

o° s el S byl Sabodndst-(bad g (i

rnbtrlrj)lsulﬂeﬁ}yEpaHnd)ﬁ/)Q%/rlgllnde -2- carbonltrllle (171b0 mg), 28% aq. NH3 (5 mL),
cl opro i azepane- 1- car bon
203 S0hiohg) oo Y i) io NaSBOR e ridiior o, e ixure
Mgg}lﬁg etoTays) d

| twgﬁg:%d'gus t oggﬁ%ﬁsgﬁﬁ(?asdrl b ;N(?%?%?Elgéld@a%ﬁ layer was
ansd eﬁslcpncemisatedale'te refsujuec‘ﬂ@ﬂ;-lzenﬁiém by Bmerm-phmse HRLC

f ound BI?’&CI‘, tg)glv% h?c-)tlté? ggrmpt)HrSﬂ%@ﬁ %) 6%(&(\%) Hjass

1 A g 6
ciz_ll)cé fOF'Cé%‘l ﬂgOgQ EZ%W néz ﬁ)_d;lﬁ?’@(?@[Mf_ﬁ)ﬂ,ﬁ GFlslgIWIR((rB -geetone):

774 723dd2 3 859 ZﬁnHal—bH) 3. B5(B.560 H)( fd12H#9 (ngh 23 801.5 Hz,

16738100’ 1 M A o3y 3 B 2y Beg ey 1 377360

(rih 21)1) 65826\ 208Y/21934288 RRT2NR2085/208( (A 32HRE 49 |($ 3H),

1 [9& A30ABethy P-46-0 $44ryi1Eh) Brde-BHEBYR Y )pPr37dP 864y 1111), 0.32-

364!5 r)opyl- pi per azi n-1-yl)-net hanone
trifl'uordacetic acid salt. NO\ C NANCI ONH2 A

m Xt ure of

owmhéza@éirb@@kza&a%pn.agsa o

D*Nﬁ\

CONH2

The title compound (67%) was prepared using methods analogous to those
described for Example 62. MS (ESI): mass calcd. for CoH23N503, 381.18; m/z
found, 382.7 [M+H]*. "H NMR (d®-acetone): 8.37 (d, J = 2.4 Hz, 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 (br s, 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).
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mmol) in THE/ water (2:1; 0.6 nL) was stirred for 5 mn
and then treated with NaBH4 (34.3 ng, 0.907 mmol).
WORGeN482h, the m xture was diluted with DCM POEBN®A7/069723
with 1 N NaOH, dried over Na2CO3, and concentr at ed.
Rever se- phase HPLC gave the desired product as the
TFA salt (4.7 ny, 19% M5 (ESI): mass 10 cal cd. for
4 1 :

86 ‘3 A0 )
Dﬁérazlnﬂ)vl)%e"tﬁarﬁ&we thﬂuoﬂ)aQ:ei:"é’acib"ﬁalt7 42(0' J=3.0
T 167,14 (dd, J = 8.7, 2.4 H, 1 H), 4.47

/\,E' 2H) 374360(m 4H) , 352338(br s, 2H),
10 4.41 (d, J = 6.6 Hz, 6H. 15 The
conpougds a w 65- 83 were prepared using
a5 ! , .

nmet h anbl ogous~t oG hose described in the preceding
exarrpl ed) exceMHwhere ot herwi se noted. Exanple 65;

cl opentyl 41di azepan- 1-y1) ( 6- phenoxy- pyri di n-3
-y 1)%\ q{grqu?e{B @Jch@ropher@xy%ﬁr( isgrropyigpetazine-1-carbonyl)-

s oy PRl GG 9B 3 O 360 o g
D) I FYPTaReB 214 (mL) Gl sifeio7 5 2 thénipeated with
NBBF LA 3 0aB.9075mmiql o Al hathenmitis s biigd With DCRI,

w%sﬁ? shed b é%&/f\lcr;ﬂégé?zqé%ﬂgégv@?’ N‘égb@ﬂogﬁéﬁéﬁé’@ntrated Reverse-phase

HPL(IZQ&W&J]&#WqsqudlprwdcmﬁfmTﬁA;sla)t (B 6-18, 49%i)cMB(BSHhmass
10 R0 BRI O 142 1o B Rk A2 PHD s s AMA o).
ﬁ@j)@idd 4§41 ﬁz[Mr)Llh+64 (d5 J flghdj\fﬁz(ﬂ@?%a? ;@ PZ950 2& (mn) 7.42 (d,
J& 30 Hz, 1H) (716714(dd J= 87 24Hz 1|5? 4.47 (s, 2&4) 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, 6H).

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

Example 65; (4-Cyclopentyl-[1,4]diazepan-1-y)-(6-phenoxy-pyridin-3-yl)-

methanone.

OO0

20
MS (ESI): mass calcd. for C22H27N3Os, 365.21; m/z found 366.5 [M+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).
25
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Hz, 1 H, 7.32 (d, J =2.7 H, 1 H, 7.06 (d, J =2.7
Hz, 1 H), 7.03-7.00 (m 1 H), 3.84- 7-3.72 (m 2H),

WR20IAR431 (m 2H), 2.80-2.66 (m 3H), 2.05-1.271/(83007/069723

10H). Exanpl e 67;
(4-Cycl opentyl -[1, 41di azepan- 1-yl)-[6-(4-fl uoro- phenox
y)-IDyrldln 3-yll- 10 nethanone. C-Nr-- N IANOF @]

3m],m§t@?roﬁe76 (m 1 H, 7.15-7.09 (m 4H) 5 07 (d J

3.87-3.71 (m 2H), 3.62-3.47 (m 2H),

5 1.24 (m 10H). Exanple 68;

ro|ph ox pyridin-2-yll-(4-cycl obutyl-[1,

41d| n anone trifluoroacetic acid salt.
O

N O ~ 20Toamxture of

ot ﬁéa&”?%sp%f PSS GAIcH. t95 Grablra AR 6B 36 e ouass 4345 M+ HY".
r?gg\gﬂ )8?023#8%' (rﬁ%_lﬁ-:F) 78k d’d 93 g1ph)2 gﬁgg ﬁ?,%.%@ (d.J=85

mxtu e’was heate
Hizp A HY,07 . Bﬂmd,ahd Zoblzed H)p7 06. (dWAEER. 7vbd>3 1&@(1@’(!)36\?&@0 (m, 1H) 3.84-

7ot Ui P eaOLiA 8T ke el 480X RR st 28802 e

foll owed by reverse phase HPLC, to gi ve the t|tIe
corrpound (108 rrg, 2% 64 V\D 2007/ 143422
ER gD O ant 4Ef pils ¥ )-4Gri(4-d uokaphenoxy)-pyridin-3-yl]-
E%%@}%NSOZ 385 16 n12 found 386.5 [M+rH +. 1H NWR
= 8.36-8.27 (m 1 H), 771762(m1|—|)
40- 7~ (m 0. 7.05-6.97 (m 2H), 3.86-3.76 (m
~N3. 75- 3. 68 (Im , 3.68-3.62 (m 2H), 3.00-2.84
m 1\ N | 63 g H, 2.62-2.46 (m 2H),
2.13-1.96 m3|—|) 1.96-1.77 (m 3H), 5 1.76-1.53 (m
2H) . Exanple 69;
(4- O3 (i) yinapd caltdi for €pyaH ssENsOp; {383 @0: i/ztoumdy B8ADBKIM+H]".

1|m|\l|\ﬁ%r(b‘ﬂé"|3): 8%40-8 298 477 UL CASEY £5. 39 S ARy, 6.97 (,
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-
1.24 (m, 10H).

Example 68; [5-(4-Chloro-phenoxy)-pyridin-2-yl]-(4-cyclobutyl-[1,4]ldiazepan-1-vl)-

methanone trifluoroacetic acid salt.

QL 00,

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 Cs,COs3 (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

FCC, followed by reverse phase HPLC, to give the title compound (108 mg, 42%).
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F O10 Ms (ESI): mass calcd. for C21 H24FN302,
369.19; mz found, 370.5 [MH +. 1H NVR (MeOD):
W@2B7A8420 (m 1 H), 7.84-7.69 (m 1 H), 7.51-FCHGSINT/069723
1 H, 7.27- 7.13 (m 4H), 4.35-4.03 (m 1 H),
393305(m 8H), 2.45-2.17 (m 6H), 1.97-1.73 (m
15 Exanpl e 70;

I SRR B BB Sl

1
NMRI(CD!&% g@fegﬁgiﬂ hH)n‘ﬁgj rebqﬁw ﬂ-ﬂlf Lﬁ% T@Ngg[r)l\%@%, 7.05-6.97

(8, au;gs'@@s(m (n, 2H1), 3753 ma ﬂlrﬁ 36843 627(@02!7!)@0@1%84 (m,

1ATY2E o ;82070 b B 3,87 0 T ) 9851 77 . ok,
1176'fﬂ533rr9m 02 (m 8H), 2.47-2.13 (m 6H), 1.96-1.73

(m 2H). Exanple 71:
(4 Cycl obutyl -[ 1, 41d|azepan 1-yl)- [5 (3 f 1 uor o- phenoxy
‘ h .

rri%fﬁ'drtdﬁ%@l@?lb@ﬁﬁaﬁéﬂc abtd é%l ): “mmss Cal Cd for

HoAEN02, 369, &8 mz found, 370.5 [MrH +. 1H NVR
7.82-7.78 (m 1 H).
ﬁ ‘6*\2743(”11%!) 7.07-6.99 (m
99690(m F4.39-4.03 (m 1 H), 3.96-3.03

(m 8H). 2046-2.16 (m 6H), 1.98-1.76 (m 2H). 5
AT (Eh: mass cgl 9.19; oy M+H]"
(4- Vynaps calets 18 SpazfNiCe. £89-19: MY 8 RERRM+HT -
TH-NNIR(MEDD 2-8/87-8 2trhanan .87 89 (m, 1H), 7.51-7.44 (m, 1H), 7.27-
7.3 (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).

Example 70; [5-(3-Chloro-phenoxy)-pyridin-2-yl1-(4-cyclobutyl-[1.4]ldiazepan-1-vl)-

methanone trifluoroacetic acid salt.

MS (ESI): mass calcd. for C21H24CIN3O,, 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-
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).

Example 71: (4-Cyclobutyl-[1.,4]ldiazepan-1-y)-[5-(3-fluoro-phenoxy)-pyridin-2-vll-

methanone trifluoroacetic acid salt.

A
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NF OM (ESI): mass calcd. for C21H24FN302, 369. 18;
mz found, 370.5 [MrH +. 10 1 H NMR (CDC13):

W@286A8426 (m 1 H), 7.68-7.60 (m 1 H), 7.31-FCIWBSI0AT/069723
4H), 3.84- 3.75 (m 2H), 3.72-3.67 (m 1 H), 3.67-3.61
(m 1H, 3.0-2.82 (m 1H, 2.67-2.61 (m 1 H),
258244(m 3H), 2.11-1.95 (m 3H), 1.93-1.74 (m

U (SRS Baieg st EAGEER) od T8, s tang, 7p.5 W+

1
SO0 e 9 T 9778 O 180 . . 752

7300, 118,67 -590Hm,. 1H26.98:8:99) (en,72H), 4.39-4.03 (m, 1H), 3.96-3.03

7o L AER LR AR COT R I TP ' Ve (kS s
5 calcd. for C21 H24FN302, 369.19; nfz found, 370.5

[ MtH] +. 66 WO 2007/ 143422 PCT/ US2007/ 069723 Exanpl e
Exam e 72: (4-Cyclobutyl-[1 4]diazepan-1-y)-[5-(2-fluoro-phenoxy)-pyridin-2-yl]-

r‘r{eq’nér?oq@l or o- phenoxy) -i pyridin-3-yll-(4-isopropyl -pi pe

- methanone CI N~NOI iIN O5 M (ESI):
CIN302, 359.14; mz found, 360.5

[6 ( Nor6- n en pvridin-3-y|I-(4-cvc|opentv|-pip
erazin-1-y4) - nmet hanone.

MS (ESI): mass calcd. for C21H24FN30>, 369.18; m/z 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, 1H), 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).

15 Example 73; [6-(2-Chloro-phenoxy)-pyridin-3-vl]-(4-cyclobutyl-[1.4]diazepan-1-vl)-

methanone.

Cl
0
O O
\\/N N
0
MS (ESI): mass calcd. for C21H24CIN3O,, 385.16; m/z found, 386.5 [M+H]".

20 Example 74: (4-Cyclopentyl-piperazin-1-y)-[6-(4-fluoro-phenoxy)-pyridin-3-vl]-

methanone.

O,

MS (ESI): mass calcd. for C21H24FN3O,, 369.19; m/z found, 370.5 [M+H]".
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Cl ONO~ iINO 10 Ms (ESI): mass calcd. for
C21H24CI N302, 385.16; niz found, 386.5 [ MtH]| +.

WEETPIB2Y 7, PCT/US2007/069723
[ 6- (4- Chl or o- phenoxv) - pvridi n-3-yl|-(4-cvcl opentvl -pip
erazin-1-yl)- methanone. NO ~~N,r~~N)acl O 15 M5
(ESI): mass calcd. for C21H24CI N302, 385.16; nifz
found, 386.5 [ MtH| +. Exanpl e 78;

(4- Cycl opentyl - pi perazin-1-yl)-[6-(2-fl uoro-phenoxv)-p
Exaibld178; (6L (2-CRBFSBREASXy N VAdir= 3T @-idoptdpyl- Qp@aiﬁ@wn-

(ESI): mass calcd. Tor C2IHZ4FNs0Z, 509.19; mz Tound
MEKUEMQMH—I] +. 67 WO 2007/ 143422 PCT/ US2007/ 069723

Exanpl e 79; cl

( QICI obutyl - pi pefazin-1-yl)-[6-(4-fl uoro-phenoxy)-1D

i 3- arpne. \ ONIANla F O5 M (ESI):

masls crl c ROEP2FN302, 355.17; mlz found, 356.5

[ MHT+.

[ 6- (4- Fyuor o- phenoxy)-l pyridin-3-yll-(4-methyl-[1, 4l di

5 (Eo 1S (Rl naP hARRO RS ot S b iz ooy g I

330.5 [ M+H] +.

Example 76; [6-(2-Chloro-phenoxy)-pyridin-3-vll-(4-cyclopentyl-piperazin-1-yl)-

methanone.

QNON 9 ©

O
10 MS (ESI): mass calcd. for C21H24CIN3O2, 385.16; m/z found, 386.5 [M+H]".

Example 77; [6-(4-Chloro-phenoxy)-pyridin-3-vll-(4-cyclopentyl-piperazin-1-yl)-

methanone.

SV RS
NN N Cl
O
15 MS (ESI): mass calcd. for C21H24CIN3O,, 385.16; m/z found, 386.5 [M+H]".

Example 78: (4-Cyclopentyl-piperazin-1-yI)-[6-(2-fluoro-phenoxy)-pvyridin-3-yl]-

methanone.

QSIS

20 MS (ESI): mass calcd. for C21H24FN302, 369.19; m/z found, 370.5 [M+H]".
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Exanpl e 81; 6-(4-Cyclopropyl-[1, 41di azepane-|
- car bonyl ) - 3- phenoxy- pyri di ne-2- carbonitrile. NO N
WOR00D1482M5 (ESI): mass cal cd. for C21H22N402, PGBRSA¥T/069723
mz found, 363.5 [M+H+. 1 H NMR (CDC13): 7.85 (d, J
=89 Hz, 1 H, 7.50-7.44 (m 2H), 7.34-7.29 (m 1 H),
7.26 (t, J =4.5Hz, 1 H, 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
E&apfdir9; @0CE48PBVEpPRrazin-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-
6- (4- Oyclobut yI - [ 1, 41d1 azepane- I- car bonyl ) - 3- (4-Tl uoro
)- pyrid ine-2-carbon itrile. \ ONI \ NF O
V\D 2007/ 143422 PCT/ US2007/ 069723 Ms (ESI): nass
for 2HA3FN402, 394.18; mz found, 395.5

[M+N]/ﬁ H| (C@){: 7.93-7.81 (m 1 H, 7.23 (d, J

L&)—M N 7 13 (m 2H), 7.13-7.08 (m 2H),
3.82 3.780(m 2H), 3. 75-3.67 (m 2H), 2.99-2.87 (m 1
H, 2.67° 261(m 2H), 2.55-2.47 (m 2H), 2.11-1.93

5 (E;nanpm (Eél)%aés é81cdMor A H,FN;D, 13591 755 Youtld), 356.5 [M+H]*.

(4- Cyclobutyl [1, 41d|azepan 1-yl)-[6-(4-fluoro-phenyls

3 _ | 5 : :

tthml?wJ'@epan 1-yl)-

rrfeﬂhmfbne'3865[M+H]+ 'HNI\/R(CDClS) 848842 (m 1
Hi 4756m2H) 7.54 (dd, J =8.2, 2.2 Hz, 1

21- , 6.88 (d, J =8.2 Hz, 1 H,
81- 69(rrN2 56343(m oH), 2.96-2.77 (m 1
\z ) 2.54-2.47 (m 1 H), 2.46-2.39

(m 2H0O
10 MS (ESI): mass calcd. for C1gH20FN302, 329.15; m/z found, 330.5 [M+H]".

Example 81: 6-(4-Cyclopropyvl-[1,4]diazepane-1-carbonyl)-3-phenoxy-pyridine-2-

carbonitrile.

D\NC)N m\l\@
o)

15 MS (ESI): mass calcd. for Co1H2N402, 362.17; m/z found, 363.5 [M+H]".
"H NMR (CDCls): 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-Cyclobutyl-[1.4]diazepane-1-carbonyl)-3-(4-fluoro-phenoxy)-

pvridine-2-carbonitrile.

- X0,
O
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2.11-1.90 (m 3H), 1.88-1.54 (m 5H). 15 The conpounds
in Exanpl es 84-93 were prepared using nethods
w@e@iogaes to those described in the precedi ngPCT/US2007/069723
exanpl es. Exanpl e 84;
(4-Cycl obutyl -[1, 41di azepan- 1-yl)
[ 5-(4-fl uoro-phenyl sul fanyl pyridin- 2y1l-met hanone

s sMEIER0 s E516%, BiiGansF k. 491 11 717 s, e e+
1+E| WMRE)CDCIgﬁ?%?@W)TH}f?% §15%4= 8 HZ, H)ié 7197-13 (4, 2H),
73.360.08.(88 2t 3B82H 7%:{%02 X 3.75-368.(8, Fli}) 2. 99; 87 (m, 1H), 2.67-

25005 2155 At A P2 PR ol B P o G Bk T 751,50

(rAp2€m  2H) . 69 WD 2007/ 143422 PCT/ US2007/ 069723
Exarrpl e 85:
[ 6- (4-Chl oro- phenylsulfanyl) pyri din-3-yl|-(4-cycl obut
1di, g.

, {)helﬁ\{clsulié}ﬁv )-pyridin-
3mﬂzmétha1mbne402 5 [M+H]+ 5 1H NI\/R ( CDCl 3) 8 50 8 43
1 758751(m 3H) 7.46-7.39 (m 2H), 6.94 (d,
@ﬁ'\zz 3.70 (m 2H), 3.55-3.42 (m
2.66- 2.57 (m 1 H),
253 47m1H) 4238(m2H) 2.13-1.90 (m
1900 55 (m 5H) 10 Exanpl e 86;

i d%@@ Yhabe kg, B Rtk “ya%(%épﬁéw)zsfg Lb@™86 BYw+Hy

e aMR. o‘Dmg)CaJMZSMQO(ﬁa, 1}@771674 7r562(nﬁ cmmpl,? 5345@105J 8.2,2.2 Hz,
1%') 675H£17 75172 (T Zle)é 8§ (451.5-)l 7.858 Ftﬁn“‘h) 3&31 37624400 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).

The compounds in Examples 84-93 were prepared using methods
analogous to those described in the preceding examples.
Example 84:; (4-Cyclobutyl-[1,4]diazepan-1-yl)-[5-(4-fluoro-phenylsulfanyl)-pyridin-

2-vll-methanone trifluoroacetic acid salt.

0T,

MS (ESI): mass calcd. for C21H24FN30S, 385.50; m/z found, 386.5 [M+H]".
"H NMR (MeOD): 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
(m, 2H).
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15 7.42 (m 3H), 6.88 (d, J = 8.1 Hz, 1 H), 3.80-3.69

(m 2H), 3.54-3.43 (m 2H), 2.96 2.78 (m 1 H,
WQ203A84%365 (m 1 H), 2.53-2.46 (m 1 H), 2.46-RCBOSI0AT/069723

2H), 2.11-1.912 (m 3H), 1.90-1.54 (m 6H). Exanple

87: (4-Cycl opentyl -pi perazin-1-yl)-[6-(3-nethyl

-4-net hyl sul fanyl - 20

\./“—

1f\;ppm@tha4]b2193[l\/H-H]+ 1.HNI\/R(CDCI 826(dd’J=
. 7,79 (dd, 9 = 8.6, 2.4 Hz, 1 H),

' H), 7.03-6.92 (m 3H),
22,39 (m 7H), 70 WD
2007/\1»434 M soSo7Ram0 03 2. a8 (s, 3H), 1.91-1.79

(m 2H), 1076163(m 3H) 1.63-1.48 (m 2H),
1. 47-
(4-1 N@%fl%%k)l mﬁ%éﬁléﬁ'r f?rnfzpw%q%z% AR1 Apr 4z fingl, A02.5 [M+H]".

AR OGNl 2y BT RasEsg i o 0.4

J38% 21147, 1rh|)23f85IuBuTO (B8EH), BE-BA2 (L, QrH)NQF%(EDQI(Br) 1H), 2.66-

257 (H%)Eﬂgﬁﬁ 2%? OTI%) f75%§§)m2l%ﬂ)2713§¥59§?§n§4?4190155
(rﬂ"%H%Z 80- 2. 67 (m 1 H, 2.65-2.42 (m 7H), 10 2.35

1.04 (d, J = 6.5 Hz, 6H) Exanpl e 89;
[6 (4 Fluoro phenoxy)-lpyrldln yII-(4 |sopropyl plpe
7 L& h \ N = 1 ‘

MS (ESI): mass calcd. for C21H25N30S, 367.17; m/z found, 368.5 [M+H]".
'H NMR (CDCls): 8.50-8.44 (m, 1H), 7.65-7.57 (m, 2H), 7.55-7.50 (m, 1H), 7.49-
7.42 (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
(m, 3H), 1.90-1.54 (m, 6H).

Example 87: (4-Cyclopentyl-piperazin-1-yl)-[6-(3-methyl-4-methylsulfanyl-

phenoxy)-pvyridin-3-yl]-methanone.

MS (ESI): mass calcd. for CasHaoN3O2S, 411.20; m/z found, 412.3 [M+H]".
"H NMR (CDCl,): 8.26 (dd, J = 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, 7H),

70



1 HNWR (CDCI3): 8.25-8.22 (m 1 H), 7.83-7.79 (m 1

H, 7.12-7.11 (m 2H), 7.11- 7.10 (m 2H), 6.96 (dd, J
wWe2®744342 8 Hz, 1 H), 3.93-3.32 (m 4H), 2.79-PCBVUSI0A7/069723

1H, 2.66-2.39 (m 4H), 1.04 (d, J = 6.5 Hz, 6H). 20

Exanpl e 90;

(4-Ethyl -[1, 41di azepan-1-yl)-[6-(4-fl uoro-phenoxy) -1 Dy

2355 3ED S iof opbs e 68km. 3h): 193 VHEHb: 2Hhat 47-1.33

(rh,'\&ﬁ'%. 1 HNWR (CDCI3): 8.26 (br s, 1 H), 7.88-7.77
H, 7.19-7.06 (m 4H), 6.97 (d, J 71 WD
2007/ 143422 PCT/ US2007/ 069723 = 8.2 Hz, 1 H),

5 Q%rﬁﬂih%-#}-mé‘;hé@orﬂe 00 (m 3|'|) Exarmle 91;
4- Cycl obutyl -] 1, 41di azepan- 1 -yl ) - (5-phenyl sul f anyl - py

rydin-2-yl)- Sdrethanone N~V S/ NO M (ESI):

Ic N3OS, 367.17; niz found, 368.5
[ 1 AMWR 13;) 8.44-8.41 (m 1 H),
7 619 0fy 2H), 27.32 (m 5H), 3.82- 3.75 (m

2H),368356(m 2H) 2.96-2.81 (m 1 H), 2.65-2.60

15! (?’rﬁ%g%g—lfé%&?l%@ 'éaﬁs%z §§5J1§kﬁ14éﬁu 386.3 [M+H]".

1+HGNMR (Echqg)oarﬂBe yJ) ler locB stmb 17. 84L7rrr31 | 1H; 742347a20 (m,
zepan

1691 D2 68 e b BB STUBHADB80-2 6T 8H) 85724, 7H),
13 8.30-8.21 1
10 23 gkl RSB BRTY (a6 o7 (0,

Example 89: [6-(4-Fluoro-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-

methanone.

geNsnel

15 MS (ESI): mass calcd. for C1gH2oFN3O2, 343.17; m/z found, 344.3 [M+H]".
'H NMR (CDCl3): 8.25-8.22 (m, 1H), 7.83-7.79 (m, 1H), 7.12-7.11 (m, 2H), 7.11-
7.10 (m, 2H), 6.96 (dd, J = 8.4, 0.8 Hz, 1H), 3.93-3.32 (m, 4H), 2.79-2.67 (m, 1H),
2.66-2.39 (m, 4H), 1.04 (d, J = 6.5 Hz, 6H).

20 Example 90: (4-Ethyl-[1,4]diazepan-1-yI)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-

methanone.

Nﬁ\ N
WVNY@ 19N
@]

MS (ESI): mass calcd. for C1gH22FN302, 343.17; m/z found, 344.5 [M+H]".

'H NMR (CDCls): 8.26 (br s, 1H), 7.88-7.77 (m, 1H), 7.19-7.06 (m, 4H), 6.97 (d, J
71
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J=8.5H, 1H, 3.85-3.75 (m 2H), 3.63-3.57 (m 1
H, 3.57-3.51 (m 1 H, 2.78- 2.73 (m 1 H), 2.68-2.63

W@ 2071432 2.62-2.54 (m 2H), 2.45-2.32 (m 3HCT/US2007/069723

2.06-1.97 (m 1 H, 1.94-1.86 (m 1 H. 20 Exanple
93;
[6.-(4- Fl uor o- phenoxy) - I pyridi n-3-yl | -(4-isobutyl -pi per

281z 31003 o5t 103 Bkna b33 48 1im gM) 2 740 R A, 4b, 374-2.51

(r{n'\’B“H}l*Z 03259518’ﬁ| NW1S§@@;@2 m81|%¥ 1. g1 @|_(3(-'m23ﬁ) 0.9
2007/ 143422 PCT/ us2007/ 069723 7 13 7. 09 (m 4H), 6.96
-GSyt A A vridin-2-v1)-
mbt}ﬁ@qdq&l(m 1H) 090(d J:63Hz 6H) The
conpounds i n Exanpl es 94- 105 were prepared usi ng

t hods \\5 apakegous t hose described in the

ecgdin ; : anpl e 94;
(4-CycC , 41drazepan- 1-yl ) - (5- phenyl sul f anyl - py
ridin-2-y|0- nmet hanone. NS\ O M (ESI) mass cal cd.

o Qr'ig%gs gand. for éggr\i’ﬁ"@m?’?% /%,I}%.qu( nqe% g IM+H".
WNM?& d|3)5@ 4418 411((|ra AH 4761774129 (n€ r2H)2|7|)47 7. 3‘?2(rr7 549), 3.82-
3:?56(210 )7 3(613 3.66|-(m, %)9@ 8@1((m 11H),—|)’2,6@2@ 6’U-I)( #.55-2.43

TR D, b HEAE 0 8

(4-Cycl obutyl -[ 1, 41di azepan-1-vl)-(6-phenyl sul fanyl - py
El‘ldln 8 vl)- nlethanone NITA\NS O I\/B (IlESI):d_mass

e +
o)
L O
:
0]

MS (ESI): mass calcd. for C1gH20FNsO2, 329.15; m/z found, 330.5 [M+H]".
"H NMR (CDCls): 8.30-8.21 (m, 1H), 7.86-7.76 (m, 1H), 7.17-7.18 (m, 4H), 6.97 (d,
J = 8.5 Hz, 1H), 3.85-3.75 (m, 2H), 3.63-3.57 (m, 1H), 3.57-3.51 (m, 1H), 2.78-
2.73 (m, 1H), 2.68-2.63 (m, 1H), 2.62-2.54 (m, 2H), 2.45-2.32 (m, 3H), 2.06-1.97
(m, 1H), 1.94-1.86 (m, 1H).

Example 93: [6-(4-Fluoro-phenoxy)-pyridin-3-yl]-(4-isobutyl-piperazin-1-yl)-

methanone.
(0]
N AN
O,
0]

MS (ESI): mass calcd. for CooH24FN30», 357.19; m/z found, 358.5 [M+H]".
"H NMR (CDCls): 8.23 (dd, J = 2.5, 0.9 Hz, 1H), 7.80 (dd, J = 8.8, 2.2 Hz, 1H),
72
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NVR (CDC13): 8.51-8.43 (m 1 H), 7.65-7.58 (m 2H),
7.55-7.49 (m 1 H), 7.49-7.42 20 (m 3H), 6.88 (d, J =
W@20h7hi34220 H), 3.80-3.69 (m 2H), 3.56-3.43 (nPCRBH2007/069723
2.95-2.77 (m 1 H, 2.65-2.56 (m 1 H, 2.53-2.36 (m
3H), 2.11-1.91 (m 3H), 1.90-1.54 (m 5H). Exanple

96;

5 BT RS 85 BT i 5498822
g e e N R

H+ 1 HNVR (CDCl3): 8.49-8.43 (m 1 H)

7 58TK%%824p'(Ham%§')m E%aé%_és 6% 1&]';‘;‘w%re;%’eggt/e%2%ﬁg %r%tﬁgbs
a?alBéo@szﬁa’ltHdQe ciédbrlbéd otHe é’regédlh exlarﬂr;BI%SZ 67- 3057 (gl
Egagwphw (éy@mobutg]rﬁ A'j)dlazepan 1-yl)- (5(phenv|§')uifanv| pyridin-2-yl)-

s&NSHeebut yl -[1, 41di azepan-1-yl ) - [ 6- (4-fl uoro- phenyl s
g)_ pyridin- 3-y||-methanone. NI iNIl / 10 M5

) C21 H24FN30S, 385.2; m z found,
@@w 41

H CDCI3): 8.48-8.44 (m 1 H),
7.63 4 (dd, J =82 2.2H, 1H,
710711 hm 21 6.88 (d T =82 H 1R
3.80-3.70 (m 2H), 3.55-3.34 (m  2H), 2.95-2.78 (m 1
H) , MS$BEES)snasscalcdHor QiEaN208 36m.2; InAa)foquA@G&53M+H] H

NUR (6P B4 S O b e s dn THE e TRg @), 7.47-7.42

(ra 4288, fWhZ-[7133’r(|rﬁ|I 3E|93|C838213(735 (r‘nUQHP 3361%0@@ rhuq>H9> :;I\)/gm (m,
V15 56 88 G AP 6 OB B b B65-243 82 3Hi 5 19 aHs (m, 3H),

Fe T 72 I (6 87 (o) =

Example 95: (4-Cyclobutyl-[1,4]diazepan-1-y|)-(6-phenylsulfanyl-pyridin-3-vl)-

methanone.
S
O Y M
@]

MS (ESI): mass calcd. for Co1HasNsOS, 367.2; m/z found, 368.5 [M+H]*. 'H
NMR (CDCl3): 8.51-8.43 (m, 1H), 7.65-7.58 (m, 2H), 7.55-7.49 (m, 1H), 7.49-7.42
(m, 3H), 6.88 (d, J = 8.4 Hz, 1H), 3.80-3.69 (m, 2H), 3.56-3.43 (m, 2H), 2.95-2.77
(m, 1H), 2.65-2.56 (m, 1H), 2.53-2.36 (m, 3H), 2.11-1.91 (m, 3H), 1.90-1.54 (m,
5H).

Example 96; [6-(4-Chloro-phenylsulfanyl)-pyridin-3-vl]-(4-cyclobutyl-[1.4]ldiazepan-

1-yl)-methanone.

73
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8.2 Hz, 1 H, 3.87-3.72 (m 2H), 3.63-3.48 (m 2H),
2.87-2.76 (m 1 H), 2.75-2.49 (m 5H), 2.03-1.94 (m
wWQ@2dy/1434202-1.82 (m 1 H), 1.16-1.00 (m 3H). PFAT/V&007/069723
2007/ 143422 PCT/ US2007/ 069723 Exanpl e 99:
[ 6- (4- Fl uor o- phenoxy) - pyri di n-3-yl | -(4-isopropyl -pi per
azin-1-yl)- nmethanone. Ij' NONI iN17.:~ F ONMs
(ESI) ; ss cal cd, for C19H22FN302, 343.2; niz found,
@&Rﬁ{/gﬁl—ﬂ+ (CDC13): 8.24-8.21 (m 1 H),
783 \7. 7R (m_ _INH), 2 (br s, 2H, 7.11-7.08 (m
2H), 6. (mlI—I)C'393363(m2H) 3.61-3.36
(m2H) 2080267(m1H) 2.66-2.37 (m 4H), 1.04

5 (e Floss Balk B EBHEGINRRS 401.4; py fopng 4075 MHT™
1IS’.lNI\i’IR (ﬂ)DCIg)la 4948mc3x(yr) ’rH)r 7c6847550y(1r3, 31%); I7a4rﬁ;7ie12 (@1 ~1 H), 7.42-
N, ,rr,Jl:::::N Sl i & ;Z mass. cal d.
7 @5 oh 894 (dh ¥ 28. ?nH§ ?'dbr?d 9-8151 gn[ Rk 3048. 44 (W) 2.96-

(m%) 07 (#d(’m kil 2;545'2%288(”1{,'2%")} 2??30&79@?@73(%? 1.90-1.53

(BHpH).3. 95- 3 36 (m 4H), 2.69-2.41 (m 7H), 2.35 (s,
3H), 15 1.93-1.80 (m 2H), 1.78-1.62 (m 3H),
1.62-1.49 (m 2H), 1.46-1.32 (m 2H). Exanple 101;

-V -met nyT - 4- met hyT sul T anyT - pnenoxy) - pyr |
3mh1r3ethanon§1hanone N~O ONI iN O20 Ms (ESI):

mass for 1H27N3028 385.2; nfz found, 386.3
:826(dd J=2.4 0.8 H, 1
. 721(d J =8.2 Hz, 1 H),
701 m3 388- .35 (m 4H), 2.80-2.68 (m 1
,266- 41(m

MS (ESI): mass calcd. for C21H24FN3OS, 385.2; m/z found, 386.5 [M+H]".
"H NMR (CDCls): 8.48-8.44 (m, 1H), 7.63-7.57 (m, 2H), 7.54 (dd, J = 8.2, 2.2 Hz,
1H), 7.19-7.11 (m, 2H), 6.88 (d, J = 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),
2.10-1.91 (m, 3H), 1.89-1.54 (m, 5H).

Example 98; (4-Ethyl-[1,4]diazepan-1-vyl)-[6-(4-fluoro-phenoxy)-pyridin-3-vi]-

methanone.

0]
Nﬁ\ =
r k/N\H/@N/ \©\F
0]

MS (ESI): mass calcd. for C1gH22FN3O2, 343.2; m/z found, 344.5 [M+H]*. 'H
NMR (CDCl3): 8.25 (br's, 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).

74



7H), 2.35 (m 3H), 1.05 (d, J = 6.5 Hz, 6H). 75 WO
2007/ 143422 PCT/ US2007/ 069723 Exanpl e 102;
W@ 2000¢¢d4ebut yl - [ 1, 41di azepan-1-yl ) - (6-0-tol yl oRGFp§200t069723
-3-yl)- nmethanone. O C--NNiIiNO 5 Ms (ESI): nass
cal cd. for C21 H27N302S, 365.2; mz found, 366.3
[MtH +. 1 H NWR (CDC13): 8.25 (br s, 1 H, 7.82-7.77
), nl . g 0 2 Z.i 4 .

r’rithTQnor%81373(m 2H) | 360350(m 2H) 2.98282
(m I H), 2.67-2.59 (m 1 H), 2.54-2.39 (m 3H), 2.19

(E 3H), 2.12-1,93 (m 3H), 1.92-1.54 (m 5H). 10
103~ O
(4-o/c%tﬁf‘y;ﬁ1

g\l azepan-1-vl)-(6-mtol yl oxy-pyridi
n- 3- Ar methanone” OF 0--N N i N 1101-:11 O Ms (ESI):
mass cal@d. for C21 H27N302S, 365.2; mz found, 366.3

o Wi s mads R O G Mo Ry, 305 27 2 10’%d 544% Mty 'H
5 NK/H)@ZCD@% (Fm4- 3(2”1) (mﬁa 97 768:96 XgTq7m 3H)1) 731§@br35 72146) m11 7 08 (m,
2ty 6.9819 94 xamsaHz :393@@3 em) 2Hz 33@1&36 em) 2H. 2.802. 61 (m 1H),

256?%,\?2;@3&}% -1, dl 2@5’%—% E:’Lﬁol)Ez(gn.Bl ?ol13(/)I40xy- pyridin

-3-y1l) - nethanone. C>--NN|N O M (ESI): rrass

cal cd for C21 H27I\I3028 365 2; n12 f ound, 366.
Examgie.10Q: (4-Gue hnm- -meﬂmdsulfamvl-

, 705700(m 25 2H),
: ~93°8%:3.70 (m 2H), 3.59-3.46 (m
, 2.95-2.78 (m 1 H, 76

MS (ESI): mass cald. for CzsH2oN302S, 411.2; m/z found, 412.3 [M+H]". 'H
NMR (CDCl3): 8.26 (dd, J = 2.4, 0.8 Hz, 1H), 7.83-7.77 (m, 1H), 7.21 (d, J = 8.4
Hz, 1H), 7.03-6.92 (m, 3H), 3.95-3.36 (M, 4H), 2.69-2.41 (m, 7H), 2.35 (s, 3H),
15 1.93-1.80 (m, 2H), 1.78-1.62 (m, 3H), 1.62-1.49 (m, 2H), 1.46-1.32 (m, 2H).

10

Example 101: (4-Isopropyl-piperazin-1-yl)-[6-(3-methyl-4-methylsulfanyl-phenoxy)-

pyridin-3-vl]-methanone.

geVoned

20 MS (ESI): mass calcd. for C21H27N3O.S, 385.2; m/z found, 386.3 [M+H]". 'H
NMR (CDCls): 8.26 (dd, J = 2.4, 0.8 Hz, 1H), 7.82-7.76 (m, 1H), 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).
75




WD 2007/ 143422 PCT/ US2007/ 069723 2.67-2.57 (m 1 H),
2.55-2.40 (m 3H), 2.37(s, 3H), 2.13-1.91 (m 3H),
wa2®14434320 (m 5H). Exanpl e 105; PCT/US2007/069723
(4-Cycl obutyl -[1, 41di azepan-1-yl)-[6-(4-nethyl sulfa
nyl - phenoxy)- 5 pyridin-3-yll-nethanone. O N NI iN
)as O MS (ESI): mass calcd. for C22H27N302S, 397. 2;
m z found, 398.3 [I\/HrH]+. "H NWR (CDC13): 8.25 (br s,
1 H, 7.78 (dd, J =8.4, 2.4 Hz, 1 H), 7.36-7.29 (m
Ebbnole ?’oﬂﬂc@émﬁ@t\«l ﬂﬂ]d.afze%nﬂ 9@(6!&0%6% p@r+cﬁ|$33vl70
(m 2h), 0Y-3. 40 H, 2.9/7 10 2. /77 (
ﬁ@mg%(m 1 H, 255238(m 6H) , 211191(m
3H), 1.91-1.52 (/, SH . Exanple 106;

- 41g epan-1-yl)-[6-(4-fluoro-phenoxy

4- Cycl ohut y|-TX {i &7 -1- -[ 6- (4- -
Ww- | LN none. 15
- Bromo<2- ([4-f1 uor o- phenoxy) - pyridine (27.2 ng, 0.102

mol ) was “di ssol ved in Et20(08 m.). The m xture was
cool 1, u + 1
0 hexaﬁ/fesss r%ag% cgrcﬁ f?ft% H%eagjt}lsog’g?n%&d%ur?d 363 M+HJ" H
NMR (€BE1)08.25 (bnsn1lH), #3870 7 021das.3B+7028 (my1HE€,.28-7.24 (m,

1B o RaT- TG o B8 (R PR BT Ol PR 28 (m. 20,

3\@%%}5@3%%& g\r?%{% §r212@1 mH) 2’6792)%9 (m%nltm W492 B@'IHVQ}I’-I) 2.19
(s> )y 2-12h1 .98i(de 3H). H:22- 1164 (n,GHN i n DCI\/p vvere added
The m xture was stirred for 3 mn then cycl obutyl
di azepi ne bis-HCl salt (27.6 ng, 0.122 mmol) and
Ex&mpEt 08,041Cdidobue!- IEI ﬂdde&@pbn 1-DIe-(6-8edliloRy foytit pMs-50)-
d|ssolut|on|n DCM (O m.). The mxture was stirred
:n at 23 C and vvas concentrated. Analysis by 25
HPLC icated a yield of 80% Chromatography on Si02
5E\§ rrg|(5‘ /()@{Le title conpound that was
&b . The synthesis may al so be
perfo d ith "C02 to provide the "C |abelled anal og
of the titPe compound. 77 WD 2007/ 143422
PCT/ H@?@Q%gzg%alcﬁxmz‘?HMOzs 3%52 m/z found, 366.3 [M+H]*. 'H

(4- Cycl obu 1, 41di azepan-1-yl°) - [ 6- (4-f | uor o- phenoxy
15 NM@;(@D@M 3&36(brs 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).

10

20 Example 104; (4-Cyclobutyl-[1,4]diazepan-1-yl)-(6-p-tolyloxy-pyridin-3-yl)-

methanone.
S OQ
N
O K
@]

MS (ESI): mass calcd. for C21H2zN3O.S, 365.2; m/z found, 366.3 [M+H]". 'H
NMR (CDCl3): 8.24 (brs, 1H), 7.80-7.73 (m, 1H), 7.24-7.18 (m, 2H), 7.05-7.00 (m,
25 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),
76
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met hanone hydrochl ori de nonohydrate. Step A
4- Cycl obutyl -[ 1, 41di azepane- 1-car boxylic acid

w0 20wAk4eYy | ester. A 3- L, 3-necked, round-botPCHE007/069723
flask under a positive pressure of nitrogen was 5
equi pped with a nechanical stirrer and charged with
tert-butyl honopi perazi ne-1- carboxyl ate

2 JI1e TP Ber Bt b Aot eagH. BT @iaHed 91-1.54

(rﬁOSHgl on was added cycl obutanone (25.5 g, 363.8
nmol The pale yellow reaction was stirred at rt for

1 h, fol | ow ng which, sodiumtriacet oxybor ohydrl de

Qw 3ag|] n(étaénmé was added to the reaction m xture
an stl rre or h. The phases were separated and the

aque aye O cted with dichloroethane (2 X
rm_) NThe|or anl ers were pooled, washed with
td. La:ef &{) dried over anhydrous

Na2SO4 andofiltered The sol vent was renoved by rotary

Cr oablp aleBes cpkn e B ERE. 357 2 o i 398% twer
omN 2 3159

Nﬂ,ﬂﬂ/?( cD! g SRS @%M{%JG@Q@% 2@.&@(4 H2; %3) '97036121_29 gm 2H),

7(1r41-7 @a)(m 2%006%@ 90rtm, 41H), 38378.70.(55 2H), 359-3.46.(FL.2H), 2.97-

o2 e PR b e A R 3 R B, 15115

(r3; pEgked, 20 round-bottoned flask was equi pped with a
nechanl cal stirrer and a reflux condenser. The flask
was charged W|th a slurry of crude 4- cycl obut yl -

Al

metiogh N 50rrL) HCI (4 M in d| oxane 250 rTL) was dded

h h I | whi ch
the BdeMiba (el NGRSO @3%&”2%" D4 el sas
d%‘sblv@étr‘i‘Et{b Q@'E?E%as rﬁiﬁhFé’Wag%BFéo% rﬁﬁ%t ﬁunt-ghﬁhlum

reaction mai ntai ned at ca. 55 Cfor 1
(n04@mlcchd |ng1 Ihexanes) was a@&dtamhthememtﬂmremuﬁurmwas stirred for 5

i ALahs 4 oG Tioas ey o passephfigio 4AmdReyRr Sieves) was
b@bﬂﬂ@d Sthr%@@h"fhé nfiR&réaddgdhe ?é‘é’ctlo‘h%éé blﬂd\ble@% ak@do 28°C over 3

inan oil bath for 1 h. The sol vent was
rmrenbrhe@ownfc@wer@ reroayrd By idistillaton sy DEBH (G 8dnL), DMF (0.05

BB BRR (B A oAb e e was
smiréih\/R)r(Cﬂﬁﬁh dn cyMEtp@iateperbisliCPBall $27.6 nf,, 0.928 fimol) and
|F$r2NEt (0|_q mL) wgre(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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3.76-3.03 (m 9H), 2.43-2.33 (m 2H), 2.17-2.15 (m

4H), 1.75-1.60 (m 2H). M5 mz (ESI+): 155.1( MrH+).
WE@R/16422 PCT/US2007/069723

(6-Chloro-pvridin-3-yl)-(4-cyclobutyl-[1, 41di azepan- 1-

yl')- 5 methanone. A 5-L, 3-necked, round-bottoned

flask was equi pped vvith a nmnechanical stirrer and a

rﬁbt%ﬁ@@‘h&dlfé@}ﬁloﬂ‘dé Sbmieasr opyl  ace! Ste (600 ) A

pre-cooled (0 C) solutron of 6-chloronicotinyl
chl oBiefeAl #>Cyclgbutyir{il dldiarappnier -Caroxylis acigddertArusyl ester. A 3-

LBORcRE, PR o 0 o ARIRL oot

eé@b}b@@ﬂwﬂn—éﬁlééhaﬁfdaeétlﬁraealﬂﬂdhéﬂg@d wigs teeobty Bloenogdipérazine-1-

reacti on m xtur rt and stirred for 2 h

caipaxyiate éh@ﬂ%ﬁomqpmﬁrézm) (753 @P 36Rd ’i’“@é@ii flogh anhydrous
GBI 9 IR 8 Bk EBuihe oo
02363 SaneBITHE pa@pel(my reationatas trad 300 o) b, SdiowriGwhich,
ST B Al BONVaHEe ‘@ S AsB Ly w@??%gf%gﬁé%n se over 1
hf Tllwé s sdionhAee \@a %’é fcﬁ“%‘ WWNQQH%—E )1(t2)b<5 ?r;%— Ig)ewnﬁ added to

ltrate was vvase sat
trmmactloremmwee and Isind'edder 1 NaIB@@haseB Mreatelsepaea’celd and the

i e eSS delEratis e e BE 22 st Sh0A3Rg organic layers
we CDCFb@ll@dbmwe@wuth(éa%@ &h. QNa@I]UO/ﬁ 25olrh|2P dNMBo(vé%nwarous
m 45 (m 1 H), 4 (m 1 H),

Nep$SO3 aag flltgrace The satygnt vmss@rgovﬁ;j lpy;fotam) eva;pqygtlcm goder

rflceb prbgsre 8 iBha e b e 0 . 050e YBJq deymi-sqig 924 0.

98%@1 REANBR (480 MHZ6 CDECI) & ppidt: §06923.40 (m, 4H), 2.98-2.84 (m, 1H),
(4-Cycl obutyl -[ 1, 41di azepan I
2:58-2 4B, 4H)] Ad2s2 PBdrmy@dl); BW0-tis8-(8, 429, 1.76-1.55 (m, 2H), 1.51-

[l - . o B d- bot t d fl ask
T3R5y 85 5 - bot ored 11

W t PSfedTBC AN EBbyLI 1,2 RiazddaREEGRYBLROABE. A 12! Blffecked,
condenser. The flask was charged W th anhydrous DVA
rqusrbbeitomed fiask wiasiiened Wil a3ngehaticalestimeslandameetiux

78 . 853, ). Th [ | d

o BiE neeP ek Hatbqpi 2 shiy PERE S5 ORPUN -2
[ 138 dseplahe -ehrbokiliteacid tert-butyl ester (92.4 g, 363.8 mmol) in a mixture

6-chl oro ridin-3-yl)-(4-cyclobutyl di azepan

of gipraneiMasI 00 TF50 ). 1ieh (& Mﬂfbﬂpxaﬂea%ﬁ]rﬂ/ww@smﬁﬁed with
v@%&g%g@%%t%h%l?&wﬂa W B/ L2884 Mixture was heated to

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 slurry, 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
at ca. 55 °C in an oil bath for 1 h. The solvent was removed by rotary evaporation
under reduced pressure to afford the product as an off-white solid (81.2 g, 98%).
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addi tion funnel over 0.5 h. The reaction m xture was
heated to ca. 100 C and maintained at that

W@ 2opesEeure for 12 h. The reaction m xture waBCT/US1081069723
tort, then filtered through a pad of di atomaceous
earth (3" pad in a 600 nL coarse glass frit) and the
pad was washed with DVA (2 X 125 nL). The filtrate was

"R0D L DS B §mpbE B BRI 8 R s, 11

3@¢L308 (ﬁpwﬁnzmgast(he 2Hpagtizop 181 (¢ uera Wer%- el (BEDH). MS
into two proxi mat el y edqual porti ons Each portion

mAaéEsk't)rﬂa%éd\/lv\ch MIBE (3 X 300 ni). The organic

rrrewbm@ pA@SISLG aebm@frbom&bbhamdﬂas«MéQeQu@pe@ with a
colored oil. HPLC analysis of the crude mater al
meshaB @ﬁbﬁt'ré?rp%"éj(a sherppcouplegngrrhargedevidh tfyclobyiict

d
AR Re I aie [P0 5 ARa e ol EXNAPHTI4Bh mL) ane
iswpeomd)bbetaite(nB(m/mﬂ_l)lAlpaehooled(m °C Bsdutigon of 6-diMdrRohicdtnyl

CRPE TSR Bt Koot ) Bl
a@ditidn *@hr‘i@l 4t ?' r@‘t’é i@th%‘t %ﬂ?i‘é%%ﬁ@ﬁ EErét@t% \ﬁQQ ﬁ‘ﬁfﬂt‘iﬂm

appear ance 0 at 7.30 mn Ired pro
b@hmm‘érﬁwc tA‘f@rplne)addttloﬁuvamobmpke(oerﬂhexemttdm mhéure was

wgirhelo Bt SRR (0 SR e e it ML 5 e i eatton
mTkt@reswlas BadfRdapit 2N REOH,.J(t8®H b8, 13)! frﬁe ﬁm@@y Wére separated

g, 76% after Et20 trituration).
amalﬁhe s leyppwes xiraciash Wit ispproRy! ace@tQ @X &QD oL Some

%dﬁ% péov&r?ﬂtggCUI%nt;’%at(e?laﬂ\%{az olbg é)}‘d}_@ﬁng_gﬁ g%t%gtlgr?% The
O@BHI@H)/GFSZWQQE Bo&éd(@md ﬂltei‘bd th&o@@h atpadlofdidtoraddbuslearth. The
ﬂ|¢r@\te \yﬁ)s m}q\%eg\w{r{nﬁgqmpq §¢@| 11 x(eg,@ngcny_) %%mepwqﬁ@@hydrous
N%S%/mﬁgg?&paﬁq?%_]g glg%‘gtg% spivent by rotary evaporation under reduced
pregsyrg &F¢rtietiithe cougehproakiy) apwrieddishIbro®b ol (12661 H0ntHbe "H-

NP O FaaCR o5 (o T T s e Db S5 ). 3.86-

3% (fnﬁ eZH) @ﬁz 9'4@(n’ﬁ Wipek @1d & (‘rﬁeﬂq'PQOrtPgﬁ s, 118, 2.62-2.45 (m

d with’a solution of”crud
3(—I%|, 2:96“0%1(% 8[—|1 M Simez ¢pSh-)1294 Y1-(MsH)- HPLC (Method B): R;=
6f uor o- phenoxy) - pyridin-3-yl]-meth anon e (118.0 g,
ang‘ mml) in ethanol /Et20 (1:1, 800 nL). The

)L&:mt&mimm}ﬁsﬁ\aﬁible@ n@pb@d wioyadwaitontad flaﬁi@urndefra pesities pressure
ogl){lﬁ'roggﬁ av'%% %U|B§%c§ &l‘f’t}‘{lat Fn'%%th%Bfe&ﬂe?nth%o%b;Bleeaqwof &eflux

condenser. The flask was charged with anhydrous DMA (625 mL), 4-fluorophenol

(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-yl)-(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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WO 2007/ 143422 PCT/ US2007/ 069723 diluted with Et20

(200 nmL). The resulting suspension was stirred at rt
wo 2007184k2 The suspension was re-cool ed to 0 ET/US2007/069723

mai ntai ned at that tenperature for 2 h with

agitation, then filtered. The filter-cake was broken

and washed with Et20/EtOH (60:40, 100 nL X 3) and the

r.aduct drled er_.house, vacuu then i o
BN st e 30T i feapgon e Stasthrdiieq 16 Sa5Tgg € and
n%ﬂaﬁiéﬁpﬁﬁﬁﬁﬁtehfbeﬁét%% bt 14 ”ﬁlﬁ@ré’eﬁﬂtbﬂtrﬁ&tlﬂrgﬁﬁé@&cﬂé&j to rt,

stirrer) for 6 h. The suspension was filtered, th

thein filtgred mégbradm@wobdiatmva@ms\/@arﬂﬁ & pad(is @@Q@mhmqarse

giggg {@%%&H%e g%@()v%é ﬁigﬁfﬂg? f@&%@ )%;gg rﬁlt_)pﬁec%n{rgtre v?zgs diluted

with 08 Rralsy (bm 11)bhd 27N8‘$6C_D'H%Eb (600 niL)Hrhe Z)HléftﬁeQ@aétfbn mixture
702% J = 8.64 10 4.15-4.10 (m

Wﬁl;) cag 18708t gbcmwenice. ireoneastibD rpixjure Mas dviggdiniogwo

é;ﬁ%ﬁr@teuliﬁl gorihl gacﬂ RortidfPwiTexaelet) wit? (T8 (3 x 300

rrch)rTIﬁQerﬂﬂcFM&@?é—l@bk@ﬁooled drled over anhydrous MgSO4 filtered and
?r chl ori de- nongh

¥heigry @va@yaggx dh@ Q%Lceﬂl prgs%e tq @ﬁggdaﬁ:@ a thick

oﬂa(ﬁ%e ccil%rgﬁlton HIiL(Azla&agyZSéSngthe cri.Jde [mat?rlal |Pg|cc):ra’éed %gﬁg§ at ca.

9)18| oy. |TdhenGrBd9 Ipred umSWamdiasolhgdi rroall’nfhyd'rodse Emz@I()hybjaad etlrred at

rtéfor ig h ?{%pa%%éqql %ﬁg{%&%pp&@é& %(rbd gn%was cgllﬁgtgﬁl&y filtration (ca.
53gl)nd1ﬂ RIRAR @rB0) éb@&h@%tmegenwafs @ryrgﬁﬁmlts Qﬂwat of éhe

Stl rrer, a therno COUp ) condenser was ad

powiact. 15pomisfirring e sqklddma@lr biﬁzlctdme. pekeat(GL0® nuo sipwly

d'%%?ﬁgaé%b@mhes u 0?% ngrﬁ%bﬁggl%}%? éf%S % gof or (g ei'ﬁed

pmdmct)Tqubbamblwtthe) protet fdrarededl demp@eﬁm tHel88irkPagent
in one portion. The reaction tenperature
(Ma%pe)aséae@trw dleying 6 tpuse gl epdivm sulfate @ﬁtﬂh%nylng agent is

rregﬁr{n?ﬂbe@e%b%hé‘%é&ﬁl%c@d%@ grféj ﬂgé‘g%rﬁBgﬂ%d ;{%8 76%

INg™" suspensi on was "st' rr
aftéreE {01 teituration e att NMR (400 b, BRCIEPSIppn: 228 doks,t 1), 7.79 (dd,

35878, Eaoude U T3 B Db SRS FRat ar BB 4 =

5%‘4@42 ARG}, i305%-985p @ggiﬁﬁﬁtzego D Qﬁamﬁ@ {TRNY &4 W%z 1H), 2.55-

removed and the r on m xtur ovved to cool
2137 (2%,-31), €.06Fd. 92t(lme, IH X 1188 1 edos(nadutd)d & rofd (sl +)vad 761

4o SAm over 5 mn and a slight
('@% Pﬁeﬁmwﬁﬁ gr e% ‘I’k SOOI ¢ ng suspensi on was
sti rs&sb Bl (HICycbf-[4 2t dRz8ban-1TWp[edrftbrenshenoxy)-pyridin-3-
.ortlons of delonlzed water (145.5 nL each)

WET €
E Ny anohygtater | A Beld ?aneqalged seunabgtiomed flask
w%]sréqu-il_ﬂbeedo\Mtr?f rﬁgghaSh]lcal stirrer, addition funnel and a thermocouple. The

flask was charged with a solution of crude (4-cyclobutyl-[1,4]diazepan-1-yl)-[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 Et,O, 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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WO 2007/ 143422 PCT/ US2007/ 069723 suspensi on was

around 9-10. The solid product was collected by vacuum
WO pdovns4edn, rinsed thoroughly with dei oni zed REX/E820071069723

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). np: 68 0 C(by

d@%% V(%'_IE{\I gﬁg%ﬂ%rr@ rﬁfuﬁlfgf%uspeneﬂgnms %tlrréﬂ_ﬁt r}f%drﬁp h. The
S&Qpen]slon \kaQ re%oo?éd) to 0 Gcgﬁia(rﬂalnéa R tﬁetl't'émperé’ﬂhre fbr 35n with
aglggy thwn—ﬁlteregs'th flltgt-@zp}(qgwas broken and washed W|th Et,O/EtOH

o8 R b iSRS EREPR ShBIT aEy  Men

vé(ttitlrﬁd)vwhtah 5@rfcxefdre418nal Tﬁe@Irodlg:thm% g)\mdm@sbenb@d in Et,O (2
rrer, nonet er, addition funnel

Lhaml @ggﬁtegt(m%@ﬁeicel frsen ﬁ@r@@dTmﬁﬁHSW@I@@ \A@)s filigred, the filter-

cHERHIER o BT RRREO TR 0500 T afod gl o

vacliym o26a a$459°C ra6n m:o6) 8 gTBR2%)i SERNKIR (€09 itz De®) 5 ppm:

8 S SoBaR e e o A Bt o e Dotlen A, §.68 G- 8.64 Hz, 1),

4t1'f5€@t C{rﬁMﬂJl) R, W) 447- ébog(m 12%32%3 9\9' (ﬁhféﬂ) 1.75-

|t| on funne% over a‘period of ca.
1'63e(nad2111); i méz E3im %&é(MaH )- CHE’ILCn@/IeWbod BidJRtsﬁ 2d3 min.

h
AR el onCo e ENEO Bl i BRonfdTBE Bt Frdfithycretey .
596593/!4 i6t4D; NN 9 .91 CRGIMEICE . 59.568 Megebi RNg.osas warmed to
25 C and nonitored by HPLC until the ester is

consurred (ca. 2 h). The m xture vvas cooled to ca. 15

ailt ',, ﬁén&gf)%vrldln 3-vl]-

et aguco
nwnmnmmdrobmoheé r’rlir)hdH%Q’ntgr(Anerrta@e hedthgd i scar ded
The aqueous ﬁhase vvas ogtl onally extracted with MIBE
| ghovnnicoRales TRa il se-aegked, round-

b@@mfﬁqﬁ*%@@‘%@ ”?'2*3%2‘2%" A SR, SR IRAENAN o
corhMrwseackEmthMFed odndL ), mmragamﬁ:eorgctmmit%amcgg% g, 0.522
;516 el tle5 D T 875 FralL A brh Sokio T g ader

s@lnhPWSr%Im RIS tfwefso‘ﬁﬁ}b%f\%s H%H§dc‘ié& CRIYO, ](ﬁ%?iﬂ ?1}93?3575 mol)

| uor o- phenoxy) - pyr1 di ne- 3- car bony
inz@peaportionl }Tr[eere(a¢tlon temperature increased from 20 °C to 30 °C over 10

f.l - ph -pyridin-3-vl]-meth
iy WD ERRrA heRYg Anfigar sl B8 gt * i Fesuting,
M@éerfsﬂﬁpwgg sebrelidt it @k 2op htdﬁfdothghnt%rr%I&ééctfdrb@?néerb&ﬁé cooled
and the 30 filtrate was extracted with MIBE (7 X

baek ta 23-28nbx e Ta@yeadsioni mpdigeavamihes. heated tag e@u@ﬂd stlrred for
1%@5@ ﬁﬁ‘ed 5§§I§/§ig iRk RGN whé ot Fete? Trib heating

mantle was removed and the reaction mixture was allowed to cool 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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82 WD 2007/ 143422 PCT/ US2007/ 069723 the pH was
greater than 9, a second |iquid phase separated. The

wWo M 7pkEees were separated and the aqueous pheGEUSRNE7/069723
extracted with EtOAc (2 x 150 nlL). The organi c phases
obtai ned fromthe basified aqueous extracts are
conbi ned and washed vvlth satd. aq. Nad (100 m).

O th h t th
S nRa RSO offe Sh Pracu e RRS RbiReteh B vacyum
fildatoh rﬁ?éé%ﬂtho%ddhlﬁ%@eﬁdrﬂ@eﬁbteﬁﬁ POPUSIRS STHE ffr MRS as

distilled at at mospheric pressure to _azeotropically

drie¢riv e filtar sinnehpy aatingitdieaighaiatog@4dt. TEIGCWQdQGO‘&aﬁL%dEItGd asa

wiR B £33 e A PE biTSCR T RFRUEER P8 88 0,/ = 2.6

HeOt H 6@29 8d shewes! 2 3%z, tiraN7 8.28%r wabm )716 g, J esi 0¥, 2H
was ) 14 [tered hot to rteppmvezﬁqf and I% iltrate )

6\&45(dst/|—r8éd‘|z otH)} év3F &, SodrisHan2ii), 4238 I(far/ge7éridz|,rﬁHbﬂVIS
The m xture was treated slowy with

(Lﬁgﬂ g/llftﬁ;(gggz ) over a period of about 1 hour and

al | ogesb BO [$4iMiagépat thivi- [Bb(llaﬂudwlﬂjheniﬁm FHeidind3- vl]$nethanone A

|soI ated by filtration and dried to give the tit]

Apmm@d(rpggdgxﬁlpmquﬂaqjgﬂtkpdomtb I emal gq)plng:\bath overhead

%@9@@@?@%@8%@@? ,rder giybgerd gl s chargec
with, THF K 1), 3 §@utitn ofho@idpipeBaZine (284.tg, 2:84 nidl)G THBI(20 mL),
aénd e II_|)6 @?@f%o@éﬁéapm@%;%tﬂmlt? |9(8r[y(1 551$4aéé£%§2 %né?)o !rr?é mixture
walé irref- té‘ﬂ‘gd%‘w ﬁe@!ﬁlﬁgxl)é)aviﬁéré Qli'gh”tl?'cléﬂdéf i@gf@rﬂ Ofke mixture

rochl ori de nonohydr at e
\Maemo#dmbnazm@fC ﬁhd:tneatﬁﬂjwﬂbéxexy\hllthwm (A¢QHdrg, c1a43 mol) via an

aaﬂh zwﬁrﬁatxglgr %I@gﬁ:ﬁ)caaﬂg’édto ﬁoq%ensdedrltlon rate and external
c&élr@’\%l%z @Qteél édch thﬁttﬁ’é |ﬁié#@élQ@B§Wb@rWérbﬂJr€W’as maintained

)rrethanone( 136 g, nol ) . Teresultln?
bgw}m@ pod L. V\Aftﬂfaaddlbormf treshexylghiging isotareplgte, the reaction

wBSuidtied e e B MEifoned sE MRS b1 B ¥y is cogaymed (ca.

2tH) e Thiexrh Xt ireWass @@olédwl cat 15°C&ind q@wnched Mitmwater(® L). The
the solution at 5-10 C was added sodi um

ph@$%&‘é’?fﬁ<§%@¥%ﬂd@”@iHTGZ%mPMBOfGPIOQUCfOnéﬁQ aﬁHP9U$ Rhase was
cﬁ&%‘erdaé ApPLE tB\%ﬁrBiﬁls%ero?dn 'L-@S e was optionally

enper ure |ng co I'ng
emlmbtbgi vty M§B|Engl /4 Ivelunw)d|'Itheohyamaequeéﬁhmphasell/\ﬂasrdgscarded and

sus Si on was, irred at 15 C fo hen
th@tc Hbpsg st e Hhapes wers exTagieovitipLic 44 Nl BoBTL) tabteous
t
Phis BRI 2. IE TIRFShARES Wefs RIS Snd the o PRase was
extvhcied ovithaCh{2 M2208 nil1)6 41 Nesorganic piTasenwb$ discarded. The

niz 540 . . The internal r n
aquegus eﬁgacv’élsatwere m%lrﬁtei'c? anJ afio weé % 88ind f%?(s:éveoral hours for any

remaining {4-[6-(4-fluoro-phenoxy)-pyridine-3-carbonyl]-[1,4]diazepan-1-yl}-[6-(4-
fluoro-phenoxy)-pyridin-3-yl]-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% wi/w; 175.4 g, 2.19 mol). Once
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tenperature increased from22 Cto 30 Cwith a gentle

gas evol ution. The 83 WD 2007/143422 PCT/ US2007/ 069723
wWOorRoovasa22vas stirred for 20-30 min (pH ca. 10)PCTEH82007/069723

organi c | ayer was separated and further washed with

dei oni zed water (3x540 nlL). The organic | ayer was

filtered through a pad of di atomaceous earth (10 g)

oA B b R e S O e
wefEe8epaatad RgaKd aé@edwbh"ase was e&@bé‘t‘ehl%ltw\ﬁ@oﬂb l(@es0 mL).
W th absolute Et OH ( m.). To the solution was

The mmg@@ele&owlrmd fmrrbmedaﬂwm aguanysRr)iestsaectombined

2l 5B w548 F el SECTD O RER achRe o5 EnE5EQ e Rbitiel

sép@r*atéd m@e ©t§aﬁ|¢ pnawa/astplécfetﬁmaé drstnlétib?r éﬁbeﬁhtusﬁéﬁcﬁfreated
xture becane cl oud and the ro uct

wa,th;Est%q (19 L—) om/ eXP@SelF QARG w.aﬁrcb,stm@dat artmo?@zermpr@sure to

|
agtdilcafy emaydana, AnRiRfiislol tRardeRol FEAC N0 R T Wil added
in( $eM@rafljortionss ene dédtil| pidort mes:pnande@grepdaiefejdmtﬂ ttarl3Bischer
was, transferre

mn. T da f ter cak to a gl ass
aBPIHIS 10nE HPL FRSIOLS SRAeq 1958 0o DA ASE ot ThSreRIck g was
fil;?é}ga‘hd? to re%’r'ﬂe e 'a}‘ﬁ'tﬁe‘?ﬁtrét@%va%oéﬂr%oofo?%%ral Hours until a

i cat ed sol vents were renoved
lasgé mchqund oliso! |d/\Mrr19Ide nThesmbﬁu ww‘daatwatemslawgewitb theptane (500

3 5sbio8 A5BRE0 el sy bipete'stlk 8 acBlipnabeur. The soi
|S(|§8|gtéﬁ—ﬂ>y fimfatidf aﬁh%l dhéootor%{/éftﬁé‘ﬁtle H@rﬁh?hbﬁﬁdﬂ @L 3@8 9H)emp: 95.4 °C

product was i sol at ed ite solid
(el SO sHs\dMl%\(@Dﬁ}stﬁSZéf (A5 viaR iz, 1rlrb 73803dd, ¢4 By, 8.4 Hz,

160 7136, B1EBXR Y 1.4 25| 5 7e B H?#%ﬂ%ns‘nbzmsfso

il 1H,
(tﬂ"‘ﬂh; 18 Hz)lzcgcj jbr FrBJ. SH?t01 §1o§bHih mﬁi)H) 80%&8 :él?; mm 24,

TN N

flé\sblﬂ"édiulbﬁed Q\ﬁtﬁm ﬁfe%haﬁto@b(éjﬁ/rr@rx Qrtﬁéﬁﬁcﬁi couple%dﬂa'\@ndenser was
as descri

crézprgegEﬁtOAy GiOarhberd (1 Sobazenmns] o)-Caddl swaphensiydpyridin-3-
h
ViSEHERERELTSE 2630 880 Fil. 't e FEAMG SGspefsREERLE Sythed to 32-

35.°C tB4issolve all solids. The solution was then cooled to 5-10 °C, treated with

cyclobutanone (36.33 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 KoCOs3 (164.15 g, 1.175 mol) in deionized water (540 mL). The internal reaction

temperature increased from 22 °C to 30 °C with a gentle gas evolution. The
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Human H3 Ex# Human H3 K, (nM K, (nM K, (nM 1 29 36
WQa2001/18422 56 37 5 72 2 3 66 38 6 73 4 4 56 BOI/US2047/169723

571401759 6 3241 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 1364867831

14 2 49 115 1 16
My o ptiged 9520 Baring PO D)1 I F ganssae was sagarated

aﬂd Rrtrey WASHEY witd déuo’h@ze’ij Watep (3>2€?401|$1Q >Thd o?éat%@@%ye?f?was
58 10 93 58 24 1 59 3 94 3 25 297951 261

fllelﬂree tough pad oéglmngvequs earttngd ngamd_msagci with EtOAc (270
nﬁch/Tﬂézc%%té 988 ?go’anlc 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 a 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 ZnSO4+7H0
(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 (d6-
DMSO): 3 11.40 (br s, 1H), 8.26 (s, 1H), 7.97 (br s, 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 (br m, 3H), 2.98 (br m, 2H),
2.44 (br m, 3H), 2.13 (br m, 3H), 1.66 (or 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. et al. (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.
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confeefl to ; val ues E"& ed on 4 76 19
N- [ BHl7- a3 met lgyd hi st am| ngadi §Sockati on| copsgant| (Ko
of P.8 nM Data for conpounds tested jn fhis dssay are
prese® ed i n6Babl e| 2 |143as| an 28@rage of 7Be resu24s
obt pi-nedi—Table 2. 1 Rat—H3 Rat H3 — Ex#-Exft —K—{(nM—K
(nM & 180 30126 11 44#431] 39 32% 51| 32| 939 13 541%6
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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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accumrmul 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 obtai ned

5 ap—geseribed by Barbier—et—al (200") Pata—for
conp ds testled in the assay§ are prege Bed in 19
Tab[ €y, [@S ap average @y the 1 TS| obf agged ( NTox
not teggt ed) .  Tabl e 3, g# HurmﬁéérjAZ Rat Rg X # u?mn
PA2| R30 pAZ2 9 8.06 7/3%559 8.5127.57 1] f0b3 NI 63
8.44 7. 49 12 8 26 NT165 8.94 9 18 14 9126 8.116 66
8.95 Yok 10%49.38|8.48667 B.87 B.17 | 24 9105 [3. 36588
8. 614,380 2549. 221842 20 B 72 7. 72 1 26 91"‘ 867 173
9.51 ?92 2979.09(8.45 774 8.05 7.44 | 30 9.% 8. 38 83
9.48 8349 871WD 2007 14842P PCT US2007/ P6fp323 311
8.6p 8. 12 86 9 48 5 39 9.40 8 38 95 48 50

34 5 69 2 104 2

35 3 70 2 105 11

Hs 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
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-[*HJ-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.
Nonspecific binding was defined in the presence of 100 uM histamine. Inhibitory
concentration (responsible for 50% inhibition of maximal effect, ICso) 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
(Kq) of 0.8 nM. Data for compounds tested in this assay are presented in Table 2
as an average of the results obtained.

Table 2.
Rat H; Rat Hs
Ex# 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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Cyvclic AMP accumulation

Sublines of SK-N-MC cells were created that expressed a reporter

construct and either the human or rat Hs receptor. The pA; values were obtained
as described 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).

Table 3.

Ex# | Human pA; | Rat pA; Ex# | Human pA. | Rat pA;
9 8.06 7.35 59 8.51 7.57
11 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 9.64 8.67 73 9.51 8.92
29 9.09 8.45 74 8.05 7.44
30 9.27 8.38 83 9.48 8.49
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4. A conmpound as defined in claiml, wherein RLis

cycl opropyl, cyclobutyl, 30 cyclopentyl, or
weywrosaxyl . 89 WO 2007/ 143422 PCT/ US2007/ 069 72GI/US2007069723
conmpound as defined in claiml1l, wherein mis 1. 6. A
conmpound as defined in claiml1, wherein mis 2. 5 7. A
conpound as deflned in cIa|n11 wherein Xis N Yis
CRa, gpd-R2 compaind—as—defined
cl ai mojﬂ, \AherBe(i;% X sact? Y is N,gg Z% Ar850_LO
9. A oun crai gel, I SaNn Y
is CRa, and gZ |s - '%ere Ra |g§ -Z-Areg.'gqo. A 8:50
conppuitd [as @88 ned | w.8Taiim 1, ofenein Ré8is -|CN3.49
-CONH2,—or— - CH2NH21 15 11+ A conpound as defined in
cl ai 5, [wheBebh Ra|i 9661 | 12. ?con'poucha as def Brid
in c 1; e n 2013 /—\ C ond—Tas
defip (?J iln c;ga 1, wi?e$6e| nZis ng“%orrpcung
defined 1n claim1, wherein Ar 1Is a phemmi nBytedseed/| ,
furanyl, thiophenyl, imdazolyl, pyrazolyl, oxazolyl
isoxazolyl, thiazolyl, pyridyl, pyrinidinyl, or
pyrazi nyl group, each unsubstituted or substituted
with one, two, 25 or three R3 substituents. 15. A

conpound as defined in claim1l1, wherein Ar is a phenyl

gr oup

three R3 substituents.
claim1l1l, wherein Ar is a 4-hal ophenyl

unsubstituted or substituted with one,
30 16. A conpound as defined in

t

gr oup.

Wo, or

17. A

conpound as defined in claim11, wherein Ar is phenyl,
4- met hyl sul f anyl phenyl
4 90 WD 2007/ 143422

3, 4- dichl orophenyl,
3- chl orophenyl ,
PCT/ US2007/ 069723
3- cyanophenyl ,
di fl uor ophenyl

3-fl

4- chl
2-fl

2, 4-di fl uorophenyl ,
2, 5-di fl uorophenyl ,

met hyl sul f anyl phenyl ,

uor ophenyl ,

or ophenyl ,
uor ophenyl ,

3, 5-di fl uorophenyl ,
or 3-pyridyl.
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5 18. A compound of Formula (I1): 03 RL NNI / )n
(I'1) O wherein Rl is -C, _4alkyl or saturated

i ndependently selected fromthe group consisting of:
hal o, -Cl_4al kyl, -OH, -0OCl_4al kyl, -SC1_4al kyl, -CN,
- CONRdRe, and -NO2; where Rd and Re are each

I NdBBERGRNMMEY issH or -Cl_4alkyl; and nis 0, 1, 2, or
3; or a pharmaceutically acceptable salt, a

pharmaceutically acceptable prodrug, 15 or a

phﬁrﬂ%%hﬁ@b{r yo@gn% K@_ metabolite thereof. 19. A

compoun s defin claim18, wherein Rl is

cycl opropyl, cycl obuIRyIN cyclepeyl, or cycl ohexyl .
20 20. A conpound of F@a 111): 0 yRI-N~ | = (R3)n
(I11) NO wherein Rl 8w I 4dl kyl or saturated
nonocyclic cycl oal kyl; eachoR3 substituent is

i ndependently sel ected fromthe group consisting of:
25WH%P6‘, -Cl 4al kyl, -OH -0OCl_4alkyl, -SCl_4alkyl,

- QR is—-COMRdRer sataehteddnocydnececibilkgnd Re are each

i ndependently -H or -Cl 4alkyl; and nis 0, 1, 2, or
3;md$1é’r3har maceutically acceptable salt, a

phRidmee@H:.cal | y acceptable prodrug, or a
phar maceutically active netabolite thereof. 91 WO

20079 NA845Y: PCT/ US2007/ 069723
R? is —H, —Z-Ar, -CH2NR"R®, -CN, -CO,C1.4alkyl, -COzH, or -CONR°RS;
where R” and R° are each independently -H or -C4_salkyl; 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 Zis O or S; 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, -Cq.alkyl, -OH, -OC.4alkyl, -SC1.salkyl, —CN,
-CONR"R®, and -NO;
where R and R® are each independently -H or -C_salkyl;
or a pharmaceutically acceptable salt, a pharmaceutically acceptable prodrug,

or a pharmaceutically active metabolite thereof.

2. A compound as defined in claim 1, wherein R" is methyl, ethyl, 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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21. A conpound as defined in claim20, wherein RL is

cycl opropyl, cyclobutyl, cyclopentyl, or cycl ohexyl.
WG2@2/1482z0nmpound sel ected from the group consPGI/USIP07/069723

of :

[6- (3, 4-Di chl oro- phenoxy) - pyridin-3-yl]-(4-isopropyl-p

i perazi n-1-yl)-net hanone;

(45.] AQRRRRYIhd Bk Refifdd M-claid 1, viHerdiR Y isdi.n- 3- yl oxy) - pyr i

di n-3-yl ] - met hanone;

(4-1sopropyl - pi perazin-1-yl)-[6-(4-nmet hyl sul fanyl - phen

OXQ') A%Hp@bﬂd %sYi'e}lne t(,héiiﬁoﬂ%vherem m is 2.

[6-(3 I'or o- phenoxy) - pyridin-3-yl]-(4-isopropyl -pi per
azin-1 yI) met hanone;

5 Enﬁz L?\%H@)%hd BEREAAZ M-claith! 1, WHRFORSNN, YW IdrH BrdrYlid =z-
[ 6A. 4- Chl or 0- 3- net hyl - phenoxy) - pyri di n-3-yl]-(4-isopro
pyI pi perazin-1-yl)- methanone;

3-[5-(4-1sopropyl - pi perazine-1
- c&r Baoyippupy B diefinedt inl ateiy] 1, véezainiX isidHe;Y is N, and R? is —Z-Ar.
[ 6- (4- Chl or o- phenoxy) - pyridin-3-yl]-(4-isopropyl -piper
azin-1-yl)-net hanone;

10 ( 49. omjoawoop@r las [dfidd dinactaeman wheydin X i6 N, ¥, i4-GRc bho R3iphH,

eno i n-3-yl]- nethanone;
%%)éfy 2¥§henoxy) pyridi n-3-yl]-(4-cyclopropyl-[I
4]d|azepan 1-yl )- methanone;

clo yl 4 azepane- |
b’é FQT)IOOHVE)?%F’H"%%‘PA@TE SERIN Y ig 2SN, ~CONHz, or

NERl or o- 3- net hyl - phenoxy) - pyri din-3-yl]-(4-cyclop
ropyl [l ,4]diazepan-1-yl)- methanone;
15 (4- Cyclopropyl [1,4]di azepan-1-yl)-(6- phenoxy pyri di n-

3- W ) AIEB Hb@ﬂﬁ(ﬁ‘ﬁs defined in claim 1 whereln Ra is —
(4- Cycl obutyl-[1, 4] di azepan-1-yl)-[6-(3, 4 di chl or o- phe

noxy) - pyr|d|n 3-yl]- nmethanone;

[ o1 a $oPBIhPEE SBARAOKMTAN R 24b b (4- 1 sopr opyl -

|az pan anone;
[6 (4 Chl or o- 3- et hyl - phenoxy) - pyri di

20 1 B5 YAkokiBo G b BUeT h oiaidtlWAERRR D id 5! ) -
met hanone;
[6 (4- Chl or o- 3- nethyl phenoxy) pyridin-3-yl]-(4-isopro
d th
(/b BB o Bkt . MG el cpbonb yrgivb eyt
y)thmphenlylnmﬁdazlo]yl pyedzotyhax@zol9i2 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-halopheny! group.

17. A compound as defined in claim 1, wherein Ar is phenyl, 3,4-

dichlorophenyl, 4-methylsulfanylphenyl, 3-chlorophenyl, 3-fluorophenyl, 4-
90
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(4-Cycl obutyl -[1, 4] di azepan-|

WO 200yA§3B27 4- f | uor o- phenoxy) - pyri di n-3-yl ] - net PEROR®7/069723
3-[5-(4-Cycl obutyl -[1, 4] di azepane-
1- carbonyl) - pyridi n-2-yl oxy] - benzonitril e;
(4-Cycl obutyl -[1, 4] di azepan-1-yl)-(6-phenoxy-pyridin-3
- Y&HlorGEJ—H@WItﬁmen I 4- &éﬁé@@rng)pxlchm@@ﬁew 3= ﬂuorophenyl 3,4-

[ 6- (4-f1 uor0o- phenoxy) - pyr

[ @I%@rwmwb%mwmﬁrqh&ﬁrﬁp@m ]2-4( dtﬂegﬁ@pb@m&@ﬁ [1,
4] I 0 A-
[ Wﬁ%?%_”ed%@f"?ﬁ”%@?'. ARITSIPONT SRS (1, 4
]dmatiwbalfﬁarwirghe)wl eediParoY

5 [ 6-(4-Chloro- phenoxy) pyrldln 3-yl]-(4-cyclobutyl-[1,4
] di azepan- 1-yl ) - net hanone;
( 41&yAIcobppyind prFarmlaaﬂépan |
-yl)-[6-(3,4-diflu phen xykjpy |d|n 3 yl]-

P

met hanone; (4 Gy'cl opy!| [T\ 4]
-yl)-[6-(3, 4-di fl ubro- 3y|(l])_
net hanone;

[6-(3,4-Difluoro- phenoxy) pyridin-3-yl]-(4-isopropyl-p
|pehexe|m 1-yl)-met hanone;

byt 4] di
-yI ) - [ o %kgfloﬁ%?ltg %ﬁ%ﬁ@i 9ycﬂ§lcyﬂ?ﬂkyg yl ]- met hanone;

10 ( %@ﬁmwuehms%dﬁpaa@@aw -sklected from the group consisting of:
;%'tz]gi[,vgng:zualkyf TOHOI e PRROPXEE: YL didki 3R Re, and -NO:
(4- Cyclviyre B lanb R°4rélieate pdBpdnasntly [ ot 221 Jaugr; emghenox
y) - pyr| di n-3-yl]- methanone;

(M ER1Topr¥p%i - [ 1, 4] di azepan- |
- yér)a pRarkrécéatibiafly H@ééb‘télﬂ@ B YY) pHiadb iticaty Adceptable prodrug,

met hanone;
15 (40r@/el11afm9p9wclaiy attieayeighalite 1Rareoff 6- (3, 5- di chl or o- phe

noxy) - pyri di n-3-yl ] - nethanone;

(4- Cyclopropyl [I,4]diazepan-|

-y1 - AGo(po8N¢ A Ha@?&ﬁ-lph@ﬂmﬂ@) Wbsereilranlsawlqpropyl cyclobutyl,
ropyl -[1, 4] di azepan-1

%Hqggﬂﬁﬁ g%élcﬁ+ Fo phenoxy) - pyri di n-3-yl ] -
nethanone (4-Cycl obutyl -1, 4] di azepan-

20 - Vb - Aokidofidlbf SRR RRENOXY) - pyri din-3-y1]-
O

R’ is -C1.salkyl or saturated monocyclic cycloalkyl;

wherein

each R® substituent is independently selected from the group consisting of:
25 halo, -C1.4alkyl, -OH, -OC14alkyl, -SC1.4alkyl, -CN, —-CONR‘R®, and -NO3;
where R and R® are each independently -H or -C4.4alkyl; and
nis0,1, 2, or 3;
or a pharmaceutically acceptable salt, a pharmaceutically acceptable prodrug,

or a pharmaceutically active metabolite thereof.
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met hanone; 93 WO 2007/ 143422 PCT/ US2007/ 069723
(4-Cycl opropyl -[ 1, 4] di azepan-1-yl)-[6-(3-fl uoro- phenox

WQ 200pAt434ett n- 3-yl ] - net hanone; [ 6-(3-Fl PCT/US2007/069723
uor o- phenoxy) - pyri di n-3-yl ] -(4-isopropyl -[1, 4] di azepan
-1-yl)-nmet hanone; (4-Cyclobutyl-[1, 4] di azepan-|
-yl )-[6-(3-fluoro-phenoxy)-pyridin-3-yl]- nethanone;
(4 Q/cl obutyl -[1, 4] di azepan- |

6- ( 3- et hyl - 4- net hyl sul f anyl - phenoxy ?
py2 ﬁompgpmd ﬁ@fiﬁfa’pﬁgﬂ@ aim 20, whereln R" is cyclopropyl, cyclobutyl,

3@5[‘0189 Q)r,;)g |[)}1, ] di azepan- |
% ¢ rret hyl sul f anyl - phenoxy) -
pyr|d|n 3- yI] nethanone

3%% SRQFH@%%& %elél:tgb %ﬁ‘Pﬁ"n% %0%{}% %o,{sﬁgt, gotFEt hyl - 4- net hyl

enoxy) - pyri none;
[ 616¢(8,4Dohiord- -ohenquiynwidj-3pglr Melsoprapypiperazind oy mptfianpne;

i perazin: - - eth

e g A R o A Vet e

en@xigdpropylimperaZnyl-yl)-[Ga@t mathy satfanyl-phenoxy)-pyridin-3-yl]-
Iobutyl [1, 4] di azepan-1-yl)-[6-(3, 4-di chl oro- phe

nox%ﬁaﬂy??dl n-2-yl]- nethanone;

[ 6[6((3 @hlcﬁloqfﬁe@bmy)ﬁ.’fyeldW&}/H-M-rsodropylzpmbﬂaz(mﬂr-lyls)amtbmdneL

1, I azepan- 1-

e SRR Py PR RB Y PYpgP oy B ATeeis eyt op

r O[BY(|4 (EHlor%}Sih’QaﬂWﬁeﬂoMRbyrldmmp(qqgopropyl piperazin-1-yl)-
[ 4- Chl or o- 3- net hyl - phenoxy) - pyri din yl']-(4-cyclob

ut’)Vé thenong:di azepan-1 -yl)- nethanone;
[ 63- (éfﬂéb lfdbprlﬁ@rtaEMb 1p6@raepsw%mcm -diyioxgt-Bédzonfrilesopr o

[ 5[6((3 QhI@ﬁOorlrh%éSés?)?m@ﬁ@xﬁgryuqsf&rﬁoa?q%ggppqazm1\/%%@%@9&6[
(41 %R0 5’3”‘[114}16 azepHﬁ-ﬁhﬂﬁfGU? y4-dichloro-phenoxy)-pyridin-3-yl]-
cl obutyl 4] di azepan
yflﬂ}a BONe3, 4 d| chI or o- phenoxy) - pyri di n- 2-yl ] -

ey PP BT s cpon .
methanone
3-[5-(4-Cyclopropyl-[1,4]diazepane-1-carbonyl)-pyridin-2-yloxy]-benzonitrile;
[6-(4-Chloro-3-methyl-phenoxy)-pyridin-3-yl]-(4-cyclopropyl-[1,4]diazepan-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-dichloro-phenoxy)-pyridin-3-yl]-
methanone;
[6-(3,4-Dichloro-phenoxy)-pyridin-3-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-
methanone;
[6-(4-Chloro-3-methyl-phenoxy)-pyridin-3-yl]-(4-cyclobutyl-[1,4]diazepan-1-yl)-
methanone;
[6-(4-Chloro-3-methyl-phenoxy)-pyridin-3-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-
methanone;
(4-Cyclopropyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-

methanone;
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met hanone;
3-(3, 4-D chl or o- phenoxy) - 6- (4-i sopr opyl - pi perazi ne-1

WO e@rhexgl ) - pyri di ne-2- carbonitrile; 94 WO 20071/ UEB42®:9723
PCT/ US2007/ 069723
3- (3, 4-Di chl oro- phenoxy) - 6- (4-i sopropyl - pi perazi ne-1
-carbonyl) - pyridi ne-2- carboxylic acid am de;

6- @%@r&d&mo,m}diazgebaﬁhdyg@e@m@pﬁ@m@@wwqi@gw_ net hy

| sul fanyl -phenoxy) - pyridine-2-carbonitrile;
6-T2thepen®pr opyl - [ 1, 4] di azepane- 1

- C@L@@lébél?&;tﬁw | dh2sp3ngl érbom) b a2 410xy]-benzonitrile;
carbonitrile

3- @ACyaiobsitg-T b Aidiazepan dhdhcpherexy-pytigioiog - owsihanpnex] di
oo TR U R oGO Sy metpenone
hi [6+(3-@henvenhenopy)riydidme3-y i 4-aytopropylilll 4]diazepan-1-yl)-

6- propyl -[ 1, 4] di azepane-
1@§%%§1J9/ )-3-(4-fluoro-phenoxy)-pyridi ne- 2-

c albbBrChlorol enbxy )4 yOd k- Spll-0p gy clpdytd} dj4ddieregae-1-yl)-

1- ca{g]kﬁ)ongl_) - 3-(3-fl uoro- phenoxy) - pyri di ne- 2-

carBoft?sl e; 6- (4-Cycl opropyl -[ 1, 4] di azepane-

1- [GaAyio}pHBn6Ry Edyridines-phenoyaidbuntki didiszepan-1-yl)-

carbonitrile,;

G-Tﬁ%em%pr opyl -[ 1, 4] di azepane- 1- car bonyl ) - 3- (4- et hy

| sulEpaydutylieappaepafNey Piere: Ldfiasiopndnosy Jasridina@r gle;

6- (4-Cycl opropyl -[ 1, 4] di azepane- 1

- CAPBSGAYNS - 3- (pyri di n- 3-yl oxy) - pyri di ne- 2- car boxyl i c

aci4dc @ sepyl-[1,4]diazepan-1-yl)-[6-(3,4-difluoro-phenoxy)-pyridin-3-yl]-

[ 60- Am@;ﬁ)ﬁe?ﬁ)gl - 15 ( 3,p4- di)z: Ii o(r 0- phenox%/) - py);)ip i n-2- 3¥I]] -

(4MPY¥EPPRYYI - pi perazi n-1- yl ) - net hanone; o

(4[6%,04'-gmaaﬁoyéhe{nw)lwr@ﬁrﬁ@-ar}xéqs)dp}of(yﬁ RBRRMCY-yRMhétHERone;

3-€/I - met hanone;  ('4-Cycl opentyl -[ 1, 4?d| azepan-|

- yi4yCyaohutyl41 ,éidtaﬂe@ﬁ@-ﬂpﬂ)si@o@yf)uop@rph@m%ykpyn@n-&w]-

met B gg .. (4-Cyclopentyl -[1, 4] di azepan-|

-yl )y-16-(4-fluoro-phenoxy)-pyridin-3-yl]- nethanone;
(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-difluoro-phenoxy)-pyridin-3-yl]-
methanone;
(4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(3,5-dichloro-phenoxy)-pyridin-3-yl]-
methanone;
(4-Cyclopropyl-[1,4]diazepan-1-yl)-[6-(2,5-difluoro-phenoxy)-pyridin-3-yl]-
methanone;
(4-Cyclopropyl-[1,4]diazepan-1-yl)-[6-(3,5-dichloro-phenoxy)-pyridin-3-yl]-
methanone;
(4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(3,5-difluoro-phenoxy)-pyridin-3-yl]-

methanone;
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[ 5- (4- Chl or 0o- phenoxy) - pyridi n-2-yl]-(4-cycl obutyl -[1I
, 4] di azepan-| -yl)- nethanone;

W@ 2000¢d42but yl - [ 1, 4] di azepan-1 PCT/US2007/069723
-yl )-[5-(4-fluoro-phenoxy)-pyridin-2-yl]- nethanone;
[5-(3-Ch|oro-phenoxy)-pyridin-2-y|]-(4-cyc|obuty|-[|

, 4] di azepan-1| - - et hanone; 95 WO 2007/ 143422
%ﬂct&fia&%bﬁfwz}%ﬁeze én-@%ﬂ% f@sb(tstﬂdor& E)héﬂ RBPRANSLyIL-
3-Tl uoro- phenoxy) - pyri d met hanone;

elenemrit yl - [ 1, 4] di azepan I
- {
¥ y[|6)(3[%5](fr8 Jh'eHﬁ{ﬁ p?/h)@lﬂ- jyl (épbébgr%'ppr 4 Aﬁé ]azed'é‘ﬁ h?l‘?%k?hanone

y)-p ycl obu ,
] d64a£z‘se1b®1nn [W}diamn-émdh@(%fmomr@L@ImM ?Vﬂ(bnﬁeﬁ]am n-1

-y% E%@ﬁ {&- f 1 uoro- phenoxy) - pyrldln -yl ]-met hanone;
I 'or o- phenoxy) - pyri di n-3-yl]-(4-isopropyl - pi per

az(j4|=\(-)31cloty4tyl-[iréid|ﬁze@ae-1 -yD-[6-(3- methyl -4-methylsulfanyl-phenoxy)-

a&%m lyﬁrr{?ejtﬂgr?c{}hxy) pyri din-3-yl]-(4-cycl opentyl-pip

anone;

[ 6(4(@y(11?mropyj-[p,l4}£it1’ahz>ep)an-pyyl) ﬁ(ﬁ&ﬁe?‘VH@Wm'hpﬂmmnoiﬂ)p
erazi net hanone; cl opent yl - pi perazi n
ﬁ”ﬁ”d[rb%é'ﬂﬁ%tn%rﬂo& ®ohenoxy) - pyri di n- 3-yi ] - met hanone;

(4(4@3c¢robwt[yj41qjam|aaz1l -yi)-[6-(3-methyl-4-methylsulfanyl-phenoxy)-pyridin-
H(ﬁh%? }§4 f | uor o- phenoxy) - pyri di n- 3-yl ] - met hanone;

SlDRNONR: 1-yI - [ 6- (4- | uor o- phenoxy) - pyri di n- 3-yl ]
W[Bt(BaﬂﬂII&ﬁl;oro phenoxy) pyr|d|n ZJ/I] (4- |sopropyl plperazm 1 yI) methanone
(4- Fl uor I]O-( 4-met h

Ze(ﬁa(ﬁyqowpgy?l{rgﬁ}%qggﬁgn 1-y|) [6- (3 4 d|ch ro-phenoxy pyr d|n 2- yﬁl a

6- hdthavieh@propyl - [ 1, 4]d|azepane 1- car bonyl ) - 3- phenoxy-
pyri di ne-2-carboni tri

6- @ALYsjRuY Ui f}idlqzrspapﬂrﬁk@p@ﬁed@h@grawxy) BY{dN-Eiiior o
p,l’r\g{p,g}% &: pyridi ne-2- carbonitrile; and

clobutyl -[ 1, 4] di azepan-1-yl)-[6-(4-fl uoro- phenyl s
ul [ﬁ?ﬁw Pichlpro- aﬁwmypyriduwtwﬂamowro@ﬂ% A4]diazepan-1-yl)-

phﬁ@{mﬁg%l cally acceptable salts thereof. 23. A

conpound as defined in claiml1, or a pharmaceutically
acleptGhivre-3alethyl-phenao- pyridin2- ylA(4ptyatopeanyii i 4ldiazepan-1-yl)-
cor[ﬁgfp]%in&ij&n for treating a di sease, disorder, or

[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-yl)-[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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medi cal condition nediated by histam ne H3 receptor

activity, conprising: (a) an effective anount of a
w@ovposae of Fornmula (1): R11~ N--' R2 (1) MPET/US2087/069723

O 10 wherein Rl is -C, _4al kyl or saturated nonocyclic

cycloalkyl; mis 1 or 2; 96 WD 2007/ 143422

PCT/ US2007/ 069723 X is Nor CH Yis Nor CRa; Rais

- - (3 Z—[ﬁéhloro%f%'NBbﬁ@ (@opm@@&pmﬁﬂﬂnl&éﬂ'-earb@cﬁfb rfine-2-

where Rb and R are” each independently -H or
Ccar%?Md?IaC'deﬁﬁT&id% R2 is -Hor -Z-Ar; with the proviso

t h@g« 29810 V\Eﬁop%ﬁ [Zflﬂdlgzé;%n'é' BESHERR)- @f(4 'ﬁ?etﬁ;ﬂ&nﬁ%yﬂ Shenoxy)-
-Z-Ar; ere I's S; and Ar enyl ~or
momGiENe-2-catbenitilear yl  gr oup unsubstltut ed or

. o .
10T GYEbE eyl A Tare o Bho i PSR SHR oI 2,
f reatboritsileyr oup consi stl ng of: halo, -C, 4a| kyI - OH,

%&4—6@ kY. |3 phdé%lo§ (4—%l%oﬁawgﬁ?%eﬁgge mggbonyl)

e are ea h In
myrmmw&barbonltraiephar maceut i caI |y acceptable salt,

e Rey bbb BaeaRetaBbRY % AdhnrB epeaopgypygane
phabamauﬂilecal |y acceptable excipient. 25. A
P Uy SEbisBod ABene e bEY R B S Bpebriagidine 2
fr@grb@mtenegr oup consisting of H receptor 20
AL oAP PPy S A G erior B b -AUOCeRETERY Pyridine-2
| nkdrbbRi@iles, sel ective serotonin reuptake inhibitors,
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-yl]-
methanone;
[5-(4-Chloro-phenoxy)-pyridin-2-yl]-(4-cyclobutyl-[1,4]diazepan-1-yl)-
methanone;
(4-Cyclobutyl-[1,4]diazepan-1-yl)-[5-(4-fluoro-phenoxy)-pyridin-2-yl]-
methanone;
[5-(3-Chloro-phenoxy)-pyridin-2-yl]-(4-cyclobutyl-[1,4]diazepan-1-yl)-

methanone;
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nor adrenergi ¢ reuptake inhibitors, non-selective
serotonin re-uptake inhibitors, acetylcholinesterase

WO prhser s, and nodafinil. 25 26. A nethod of PCT/E8100TIgr9723

10

a subject suffering fromor diagnosed with a disease,
di sorder, or nedical condition nediated by histam ne
H3 receptor activity, conprising admnistering to the

SU(QJ—@)GdIobJﬂylfﬂﬁﬂﬂjléﬁepéHﬂlhylf-ESE?tﬂ%% ;l)ﬁéhox‘? ?wrdm \zeﬂ]armung(

a_conpound of For mul
(I')‘eh@ng@ev\hereln R is -C, _4alkyl or saturated

”DCQ%L%(%B 5723 Jh¥h-1 yI?[%-(‘QQIL%Q&BF\éM?Bdem 2- y\)

2007/ mis or 2; Xi1s N0
ormeiRgnome; |s -H, -Z-Ar, -CH2NRbR, -CN, COQC _4al kyI

i ﬁ[?(pen érr?t_ B%BODI)/ rdc gg% B?C n%lffﬂz%ﬁ‘ﬁ%%ﬁngr'y'?z Ar
Wlmhthahenwow so t hat one of X and Y is N and one of
rapoToiGHent T eicky dfin-1-sHBLH 0ok Potle ooyt s Ot Sndnope:
su[Bs(Qi@hJOr@ebhehOxWﬂwnldmniéyl]-l(%opmpyt bipemzR31-yl)-methanone;
[ t

B eI T SRS BBV B PO eck i op - mgthgpone:
ha[l6€(4 CHI3ro4stdnpky )-pyadin-3-GG14-4ad i spydnty l-pigetaAdad1ky)-metH@None;
in dRQe]c@Q?XIylpel_pzdrl‘) 1“@1{62@%%}8}1@0&&) gyr%anc-g-yl]-methanone'
gggg%w%dryzmC;g}ra[sa(aLfﬁJoﬁ@bh%nc?dgglb g—gtyll]\‘-;rgbﬂhﬁnone

éﬁ'é!aF?%a ﬁdf@é&'ﬂ PWdAj 8iN3g°R% cl ai m
26[6 (ﬂtﬁu&bfbhtehﬁxﬂlp?ﬂélﬁ% ylﬂi(éﬁﬁfeﬂﬁll -1 !D]HlazHEéH ¢34)- methfanone

condition is sel’'ected fromthe grou consi sting

c offft-Civgler@rybl! dfddiszepapg-scarpndi-3hNaBesy- D%W Q?rrbioe'tr”e
di .04 8SEBpuRNE , AbiBEEpHSRESBDRYI)-3-(4-fluoro-phenoxy)-pyridine-2-

carbonitrile; and
(4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenylsulfanyl)-pyridin-3-yl]-
methanone;

and pharmaceutically acceptable salts thereof.

23. A compound as defined in claim 1, or a pharmaceutically acceptable salt

thereof.

24. A pharmaceutical composition for treating a disease, disorder, or
medical condition mediated by histamine Hs receptor activity, comprising:

(a) an effective amount of a compound of Formula (l):

R R2
@N DA
m X~
0
wherein
R’ is -C1.salkyl or saturated monocyclic cycloalkyl;

mis 1 or 2;
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28. The nethod according to claim26, wherein wherein
t he di sease, disorder, or nedical condition is

waelogasae2 from t he group consi sting of: denentPErl/US2007/069723

10

15

20

25

30

Al zhei nmer' s di sease, cognitive dysfunction, mld
cognitive inpairment, pre 25 denentia, attention
deficit hyperactivity disorders, attention-deficit
digyereH; and learning and nenory disorders. 29. The
met hod accqgrding to claim26, wherein wherein the

di $éNér Gi°sorder, or nedical condition is selected
5 oMRehe_gr OZJRrC@PﬁNﬁbR‘ngcﬂf ‘CORALAMYI-CE,H R ALDNRIR
menory | npai rnrent nd nmenory | oss
accor diwhgre & @lnduRn% eaghimdependemndy efil or t(ﬁ@aﬂqyb @aée
di soidef o Pl edi cal condition is selected fromthe
gr oup COI’]SI stl 'ng of: insomia, 98 WO 2007/ 143422
PCTithUS2003Yies di22 8ne df Xtamdbes N,Iae@pne 0BREehe RS s Wi or
Wi th a [ at apl exy, cataplexy, disorders of
sl eeg}ﬁ 2?%%?325‘59% s, 1diopathic somol ence,
exceésimpheialj/br mensd:)ee:bqnhaiesczarylcgromdmmbshthpﬁdnnsubstituted

di sor der. wl € djet lag. 5 31. The
nmet hod V‘é@]c%r} F‘%(g 0((5”8?33 %ﬂtuﬁﬂ& ein wherein the
di seaseayhaié sachiBP subsiituere & inddparaedily selactes freel tetgesup

per | morGBARGH o dtbrat-ant DL BEr R koSl -

mul ti plGONRI'RY, @ﬁ'dsNozdepr essi on, chenot herapy, and
shift work schedul e 10 32. The nmet ho ording to
cl ai m 26, th@r%.%{‘ e?@l%cf‘h%detﬂﬁe%%@y Eb‘? éﬁ YL or

megh é@harﬁ%ﬁduﬁdaw ab@ep‘i&il@§élf3(bhfaFrﬁ§¢édH§algféBé§ptable prodrug, or
consi stin . schi zophreni a, ol ar sorders

nawhaémapglgrca@k §Ct'V8éb?té§%|lt%H“er%<Efs@%%l ve- conpul si ve
i @REgPhrma o RRSIccbpBUTR i oS di sorder . 15 33

The  met hod accor o claim 26, wherein wherein the
di sease, disorder, or nedical condition is sel ected

freum thep g eﬁ%h&%bwti&{écﬁ%hgfb Shifk® %ﬁrther comrPrlsmg:

verti go, epl epsy, mgraine, neurogenic |n
eaan agliveiingredientseledied from, the grelipsednsisting ef waeptor

dlg‘r%?cﬁ{l% gere%é’?tﬁp-gﬁtaggﬁ Qt%d Pe%%F)g) %gtatQBm%#gélg?gfﬁ%n-

where ase,
camieplnephrlrm reeptake adhibditomnseleetigy serptononsuptake inhilfitors,
| et ha

de S|on ur. d sl ee r R
caro R8s Rl sl PR e by mpuors
| eagetylciplinegtarasoemtibitoas tamatrodefiéf i cit di sorders, and
eating disorders.
26. A method of treating a subject suffering from or diagnosed with a
disease, disorder, or medical condition mediated by histamine H; receptor
activity, comprising administering to the subject in need of such treatment an

effective amount of a compound of Formula (1):

R1\ R2
AN
@N B )
m X
O
wherein

R’ is -C1.salkyl or saturated monocyclic cycloalkyl;
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25 35. A conpound sel ected fromthe group consisting
of :
W@ 2000¢d42but yl - [ 1, 4] di azepan- 1-yl ) - [ 5- (4-f | uorpcphgaegt/e69723
ul fanyl)-pyridin-2-yl]- nethanone;
[ 6- (4- Chl or o- phenyl sul fanyl ) - pyridi n-3-yl]-(4-cycl obut
yl -[1, 4] di azepan- 1-yl)- net hanone;
(4mGyelgpbut yl -[ 1, 4] di azepan- 1-yl) - (6- phenyl sul f anyl - py

ri di n-3-y[)-met hanone;
(4X®|8I%Eé’¥it yl - pi perazi n-1-yl ) -[6- (3-net hyl - 4- et hyl su
| fanyN-oplagroxy) - pyridin- 3-yl]-nmethanone; 99 WO
2007/ 143422 PCT/ US2007/ 069723
(4- | SO opy+Z-pr.pEHaNRAR], -CN, -CO:Calkyl, -CO2H, or -CONR®R;
-yl) - [ 6.3 |zl - C Lidi n- 3-
57710 7L Siticte RO LM 1 SBLE niébe Ry RGP Y ki) h
uoROispreoxA;pyri di n- 3-yl | - (4-i sopropyl - pi per azi n-1-y

|)- . ; a e _7_Ar
VT IEIBYSS that 908 616219 5. 804 9% LT B9 RoIE oy
i di nwBesd ¥ im@tandnane;
E ﬁd%(r: %o%/)ﬁ@g%%%@ﬁhﬁ@%ﬁg Rgtré'rola'ryllg}ré&psﬂrpshu%gytlu%g AL a0%
10 [ 6- (4- Mithosre; phe rooxhyree RPrsudbtitudnaty] 1 - (4- met hyl -[ 1, 4] di a
zepan- 1-yl ) - net hanone: nd
C6r Ca- RSt BoEh B gyt sy Fdniereryieptiy selpei g thpicpeimy
zi Int 1 ;dﬁhéisﬂi’?j @fgg@nﬁA;-Ch_mLpOa{, p@@ﬁwlma@q_t@m,ep@nbl e
salts ereqf . . phar maceuti cal conposition
accor di'ﬁ&’\{'%%i%ﬁqﬁ'\‘ﬂ%’ further conprising topiranate.
5 37. ThewRERhRCROA@ dHEhtifdcpeAHERtREH Wher gdikyit he
di sease, disorder, or nedical condition is selected
15 1 rm PW”@Céwﬁ?a@bﬁ%eﬁ@tﬁﬁ _s@lf,:phageaqeéqtla@lb/oﬁccee@hletnroér ug, or
degldrR@ceRENPSORIrRé@boIAE BRE&T . beni gn postural
vertigo, tinitus, novenent disorders, restless |eg
syndrone, eye-rel ated disorders, macular 10
deﬂﬁnﬁﬁ@h‘eﬂfbd é’d&grcﬁr‘?‘g} {oHiditS2@ WHERAA A% Gisearl, dé_order, or
conpound selecte romthe group consisting of:
( amexfichlgtondifipn sl sel¢cted freprathe Braup cqrBiging of | sagnitvaydisgngers,

20 E;ﬂé%fs%%;ﬁﬁ?ﬁ%ﬂ? disgrsiers: 2T SISHENt sul f anyl - py
rrain-o-y -ne anone,; o
LS54 a2kt cphenyd sul! a0 J el Uit i 548! 8R8Ker,

or medical condition is selected from the group consisting of: dementia,

Alzheimer’s disease, cognitive dysfunction, mild cognitive impairment, pre-
25 dementia, attention deficit hyperactivity disorders, attention-deficit disorders,

and learning and memory disorders.

29. The method according to claim 26, wherein wherein the disease, disorder,
or medical condition is selected from the group consisting of: learning

30 impairment, memory impairment, and memory loss.

30. The method according to claim 26, wherein wherein the disease, disorder,

or medical condition is selected from the group consisting of: insomnia,
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met hanone;
(4-Cycl obutyl -[1, 4] di azepan-1-yl)-[6-(4-fl uoro-phenyls
W@ kdoanyd4r2 pyri di n- 3-yl ] - net hanone; PCT/US2007/069723
(4-Ethyl-[1, 4] di azepan-1-yl)-[6-(4-fl uoro-phenoxy) - pyr
i di n-3-yl]-nmethanone; [6-(4-Fl
uor o- phenoxy) - pyri di n-3-yl ] -(4-isopropyl - pi perazin-1-y
|) diSRFangess, na(c‘bm?é?mﬂﬁflﬁtv&{ﬂhom #Ro8@te dataplexy, cataplexy,
-yl)-[6- (3- et hyl | sul fanyl - phenoxy) - pyri di n-
3- g,:gcfrdﬁ@tqfﬁﬁgﬁ)@vak@hqrgeq#%||dlgﬁ>q5@|p§9mmp[pnce éxcessive
ylgii ytinfs didegiRd {Eurébd%rwihﬁ% %éﬂ&bﬂs %@G@X%ihaﬁw oAb fet3ag.

met hanone; cl obut di azepan- |
-yl)-(6-0-tolyl oxy-pyridin-3-yl)- nethanone 100 WO

2007/ 44 7. :
> (b T T € Q2oL wiepon ameran g dgass, isgreer
n @-ryeQ|cai@phditigrmi§; selected from the group consisting of: sleep apnea,
4] di p -y|) - €6 pat di
S R R X e e s
- ydie)pr{e@cérﬂchembWemﬂyf angrlshlﬁmb;sybecmqsi. di n-3-yl]-
net hanone; and pharmaceutically acceptable salts
thereof. 39. A conpound as defined in claiml, or a
10 hysiz.oTHe ovettibel aoooalingitoadigim 26)evheedin wheddin the diseaseudidorder,

select dfro the ons sting of:. . , :
[ 62 (ReHCHCORPP TR FORVPS aroPLapbistingof sshRopYfens:
i plﬁb@lér dllsdrd)'éFs) mdﬁiﬂ di‘i@@r@l@fs depr[egs?n OngSS'V% corlnpuIS|)ve disorder,
| perazi.n pyri din-3-yl oxy) - pyri
di "T‘Pd3p‘§?tjt 1S RBRS d'S‘%r&'e%/sopr opyl - pi perazin-1
-yl )-[6-(4-nmet hyl sul fanyl - phenoxy) - pyri di n-3-yl]-
met hanone; . : : : . .
15 [ 63% 3TfenmetheddteREINY ogRIMd G whegin whereis disr dpgasepdiserder,
azérr}hédlcéﬂlcbhﬂﬁbr'?mmd from the group consisting of: motlon sickness,

(4-1sopropyl -pi perazin-1-yl) phenoxy-pyridin-3-yl)-
ne\{qmgfme@nepsy migraine, neurogenlcmﬂammatlon eating disorders, obesity,

?r((flsjgg S8 a%luggmgg gadphenoxy) - pyridin-3-yl]-(4-isopro

pi perazin met hanone;
[5 (4-1sopropyl - pi perazi ne-1

20 1 65 PR b Yackhln s i o RO Whaldi b, oo, isarder
azor‘rm&dleylc))ndmom]aarmlm;ted from the group consisting of: depression,

disturbed sleep, fatigue, lethargy, cognitive impairment, memory impairment,
memory loss, learning impairment, attention-deficit disorders, and eating
disorders.

25
35. A compound selected from the group consisting of:
(4-Cyclobutyl-[1,4]diazepan-1-yl)-[5-(4-fluoro-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-yl)-(6-phenylsulfanyl-pyridin-3-yl)-methanone;
(4-Cyclopentyl-piperazin-1-yl)-[6-(3-methyl-4-methylsulfanyl-phenoxy)-pyridin-

3-yl]-methanone;
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(4-Cycl opropyl -[1, 4] di azepan-1
-yl )-[6-(3, 4-di chl or o- phenoxy) - pyri di n-3-yl ] -

WOredonasmaee; PCT/US2007/069723
[ 6- (4- Chl or o- phenoxy) - pyridin-3-yl]-(4-cyclopropyl-[I
, 4] di azepan-1 -yl)- rret hanone;
3 [5-(4-Cycl opropyl -[I, 4] di azepane- |
C@t@@me Wérbﬁhﬂl @? %xmbﬂﬁemh;wguﬁaﬁyl phenoxy) pyr|d|n -3-
[6-(4 or o- 3- net hy enoxy) - pyridin-3-yl]-(4-cycl op
rolﬁb'lnﬁ[hanoﬂ?dl azepan-1 - yl)-nethanone;

(4[16%%9(5}63)%%&0;9) o glh-aalglP@i‘l)sbprop%I plperazm 1-yl)-methanone;
(4(4@tgyld5@ﬂqﬁaze[pgn4’q ml,)—&@bﬁmprg—phenoxy) pyr|d|n -3-yl]-methanone;
ne('{%%%(g%tg_ﬁylf’l Y PER1PR XN RTL ARy AaM 2 yi)-methanone:

[ 616¢(3; Au@betieooxy) miyadiox3ry - methyr B4 lglazepan-il ybjpneipphore;
di azepan-1 -yl)- nethanone; 101 WD 2007/ 143422
PA1Us2007/ 069723

[ 6l6¢(4- MMrmpdneﬁenye{dyyA'dinpﬂqgelh(ﬁe;s))bmyr pidénaz&-yyl])-n(ef;harm’bob
ut 1.4 an-1_ -vyl)- han
63(’1"4&8%’?%“ ?ﬁﬂpit%%%ﬁ%@ eﬁ? |d| n-3-yl]-(4-isopro
pyI 4] di azepan-1 -yl)- methanone;
3(/;13(%/?: _E{@pgjtjc r?rhﬁﬁ% a,néclcb}/éi%gj [o6élzgi£r1n_M,l{’grrtr?e_r%%?nnp%)éing
(4opiysheteut yl -[ 1, 4] di azepan- 1
-yl )-[6-(4-fluoro-phenoxy)-pyridin-3-yl]- nethanone;
S 3- [ 5-(4-Cycl obutyl -1, 4] di azepane-

1- @ﬁrmbHe)hd@Nédcerorh toydISHYA6, RHRZOA tHd dibSase, disorder, or
(4- Cycl obutyl -[ 1, 4] di azepan- 1-yl) - (6- phenoxy- pyri di n-3
- ynpdigal 0addAR i1 selected from the group consisting of: age-felated

( 4&@({#@ Rfe@% ﬁl’il\ﬂ)%bﬁé\h&’aﬂd%br)de[ Grehfind d4RIr A RARIO XiMitus?

yridin-3-yl |- methanone;

[ 6mpgerapishenrgerenissiassdoe sndromiey pye-(elated disepdaspymaguiar

4
10 %@%@%Eﬁgpoanp gg%ﬁ‘%ﬁ%‘?n 3-yl]-(4-cyclobutyl-[1,4

] di azepan- 1-yl ) - net hanone;

SSé 4n B ?)fﬁn E&8%%1)fr'opry{hiefjdrgﬂg’(':gr{s]isftigé'o?:yCl obutyl -1, 4
I azepan et hanone;
(4(4@311“@11@'3[1‘ 4|dlaztpdindzgpanphenylsulfanyl-pyridin-2-yl-methanone;

i y(l4)-C)Lc(?6t§u:%ylfh ,qfﬁcflellzue%gr? = W?(%"E)‘P(Qnyf’éﬁ flclr%}l rp])y?fdlx|3]-§/I)-methanone;
[6-(4-Chloro-phenylsulfanyl)-pyridin-3-yl]-(4-cyclobutyl-[1,4]diazepan-1-yl)-
methanone;
(4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenylsulfanyl)-pyridin-3-yl]-
methanone;
(4-Ethyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-methanone;
[6-(4-Fluoro-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-methanone;
(4-Cyclopentyl-piperazin-1-yl)-[6-(3-methyl-4-methylsulfanyl-phenoxy)-pyridin-
3-yl]-methanone;
(4-1sopropyl-piperazin-1-yl)-[6-(3-methyl-4-methylsulfanyl-phenoxy)-pyridin-3-
yl]-methanone;

(4-Cyclobutyl-[1,4]diazepan-1-yl)-(6-o0-tolyloxy-pyridin-3-yl)-methanone;
100



met hanone;
(4-Cycl opropyl -[ 1, 4] di azepan-1-yl)-[6-(3, 4-difluoro-ph
W@ @34y ri di n- 3-yl ] - net hanone; PCT/US2007/069723
[6-(3,4-D fluoro-phenoxy)-pyridin-3-yl]-(4-isopropyl-p
I perazin-1-yl)- nethanone;
(4 Cycl obutyl -[1, 4] di azepan-1
4)C)Q(ﬁ’ot{u¥ylf[ll Y &e?hﬁnow 6- Wtblywxp -pyTidfin] 3-y IR HHHINE;

obuty
byt kst oY ity P G ethanone; and
”e(l‘élr@)frlfg&i(%éylé[f' 3@%9‘8%@ ﬂg%}-gd-dg;@bﬁ&%éw ]ohenoxy% pyr|d|n 3 -yl]-
(4me,§h@n@m opyl -[1, 4] di azepan- 1
di n- 3-yl
e dcacdyflely Bokyalieagiubapys 0 3311
yI) [ 6- (3, 5-di chl oro- phenoxy) - pyri di n-3-yl ]

é&a/lcl ogomé&%dﬁ% (%99%/ Jrn4 §I%%?1 P&Té %897 éch‘iSegr%%ﬁohydrate

yﬂh}epe[oﬁ (2,5-difluoro- phenoxy) pyridin-3-yl]-
met hanone;
(4-Cycl opropyl -[ 1, 4] di azepan-1-yl)-[6-(3, 5-di chl oro-ph
e X yA -cpshpodnd s@egtell frorethizagrome consisting of:

4 | qbut yl - [ 1, 4] di -1 . .

O e Behloke by AR R - agrrpeyt-wingrgpig-1-v1-
rrem@m?aa@e | -[1, 4] dj 3-f| h
y)(4dq/§$ﬁ)rgg{ﬁ|o;§g%;p%m 1n5]§i I[@Z(,Zpgﬁ 3 onxy) p[yr|d|$1 3-yl]- lrJnoertk?anI:())ngnOX
[6('4(I§o;ﬁ‘bbﬂ[&pé?BﬁﬁqX ) Mtﬂndthvyrsarfyrh;ll-pﬁéncb)@pepmws-)[ul, 4]
di azepan-1-yl)- anone;

(4m€§h@r‘9'b%tyl [1, 4] di azepan- 1
y['ﬁ)g@%(fﬁg%% 5Helrhekﬂ ﬁk.@mw (ll}éfobﬂid?r Sip¥tazin-TSH AR ne;

O opBHRsgin- eyl oY patgin-pHbmsthanone;

?Z[%&gC(FhA(gr%épheﬁ:ﬁ{( BQ?%% g\p/réc;]ln |3 yl]-(4-isopropyl-piperazin-1-yl)-

- yinpthaBoiie3- net hyl - 4- et hyl sul f anyl - phenoxy) -
3-[5-(4-1sopropyl-piperazine-1-carbonyl)-pyridin-2-yloxy]-benzonitrile;
[6-(4-Chloro-phenoxy)-pyridin-3-yl]-(4-isopropyl-piperazin-1-yl)-methanone;
(4-Cyclopropyl-[1,4]diazepan-1-yl)-[6-(3,4-dichloro-phenoxy)-pyridin-3-yl]-
methanone;
[6-(4-Chloro-phenoxy)-pyridin-3-yl]-(4-cyclopropyl-[1,4]diazepan-1-yl)-
methanone;
3-[5-(4-Cyclopropyl-[1,4]diazepane-1-carbonyl)-pyridin-2-yloxy]-benzonitrile;
[6-(4-Chloro-3-methyl-phenoxy)-pyridin-3-yl]-(4-cyclopropyl-[1,4]diazepan-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-dichloro-phenoxy)-pyridin-3-yl]-
methanone;
[6-(3,4-Dichloro-phenoxy)-pyridin-3-yl]-(4-isopropyl-[1,4]diazepan-1-yl)-

methanone;
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pyri di n-3-yl ] - nmet hanone;
(4-1sopropyl -[1, 4] di azepan-1-yl)-[ 6-(3-net hyl - 4- net hyl
W@ 2o/ a#84e2 phenoxy) - pyridi n-3-yl]-nmet hanone; PCT/US2007/069723
[6- (3, 4-Di chl oro-phenoxy) - pyridin-2-yl]-(4-isopropyl-p
I perazin-1-yl)- nethanone;
(4-Cycl opropyl -[ 1, 4] di azepan-1-yl)-[6-(3, 4-di chl oro-ph

enBXYICHNoL S et Yhé @ARI3EY1]-(4-cyclobutyl-[1,4]d 1-yl
(o oo™ r?mg] d?%’*}’é‘é’gn s Uy lajezepan tyl)
noX¢YEpgRe: d| n- 2 yl]- met hanone;

[ Gr6((3. iAo Frfé"tr%/ﬂ)Bhsmzbyd%’ﬁ I3diadsbrbpfidt afRRsepRN 1-§1)-
1,4]di azepan- 1

[GmGWGﬁMQ)ro 3- et hyl - phenoxy) - pyr| di n-2-yl]-(4-cyclop
{g@({éy({éﬁrgé%?gaﬁ%gﬁhp enli) ) pyrpgé}%xy {/)Y dl?i ycl ob
utesmbtf{ahonel;] di azepan-1 -yl)- net hanon_e _

- -2-V1 1.~ (4-1 SOPro
A e -l >
200&hbaa8d22 PCT/ US2007/ 069723 .
[1’5%53;4492%%'@[3 ES”O’%éﬁg%aébgﬁyﬁ‘) Syrttd-o i BOSE RRMia L
S}g@@y_&ﬂ@bllﬂ%ﬂ]4l26ﬂ32@b?hazﬁ);€mbf?]%f}0w*pﬂ’5dlﬁ%-ﬂ)hdieﬁhﬂrﬂh@;- phe

sy 2 o B aRa o ghgnlpuidin ddHTBEDge:

en[GX(B)CFDNrroLM'Iel’mOZy)ydy}ldlnD:E—SIi]l@@V@opropyl -[1 4]d|azepan 1-yl)-
3- Di chl or o- phenoxy) - 6- (4-i sopropyl - pi perazi ne- 1

C'QPE‘@HW? pyridi ne-2- carbonitrile;
3- [6&3%}%:@%%@@@9@%{3-@(4 éy¢|§my|qn>>4l]d.@id%haqzylyle 1

-carbonyl ) -pyridine-2- carboxylic acid
6-Tathepen®pr opyl - [ 1, 4] di azepane- 1- car bonyl) 3 (4- et hy

| S[%L(ﬁﬁﬂ%rop&%ﬁ@%%)pf/nﬁﬂ?s 9!]J@£c€clé>&ft§1ql1"4ﬁduéie%en 1-yl)-

Cycl oprop 4] di azepane-
c@ﬁﬁ@ﬁ9m9 3- (pyrldln 3- onxy) pyrldlne 2-

(4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(3,4-difluoro-phenoxy)-pyridin-3-yl]-
methanone;
(4-Cyclopropyl-[1,4]diazepan-1-yl)-[6-(3,4-difluoro-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-yl)-[6-(2-fluoro-phenoxy)-pyridin-3-yl]-
methanone;
(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-difluoro-phenoxy)-pyridin-3-yl]-
methanone;
(4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(3,5-dichloro-phenoxy)-pyridin-3-yl]-

methanone;
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carbonitrile;
3- (4- Chl or o- 3- net hyl - phenoxy) - 6- (4-cycl opropyl -[ 1, 4] di
W@ 2@passd22- car bonyl ) - pyri di ne-2-carbonitril e;PCT/US2007/069723
6- (4- Cycl opropyl -[ 1, 4] di azepane- 1-carbonyl)-3-(3,4-dic
hl or o- phenoxy) - pyridi ne-2-carbonitrile;
6- (4- Cycl opropyl -[ 1, 4] di azepane-

1- @acRASPrb bym aﬁéﬂeg?ﬁq )HP@D(QWMIQWO Jd'leﬂﬁxy% pyridin-3-yl]-

carbonltrl cl opropyl -[1, 4] di azepane-
1- @8V@699¢) 3- (3-f1 uor o- phenoxy) - pyrldlne 2-

Ca(4g@%ﬁléﬁrb§ﬁ 0, ﬁ&cﬁé‘ze&‘éﬁh%njr']mp(%' 5- Ejuéhléo}djbﬁérﬁﬂgﬁsyridin-s-yl]-

onyl | "Uor o- phenoxy) - pyr1 di ne-
camﬁtbﬁhpm | e;

o P R R cbef N AR BT o e e 3
6- hathapeinepr opyl - [1, 4] di azepane-1 _
- CALEAMo 11 BAAL BT BRSLURYS AL oy AR B! 1 ©
[GmMianonmi hyI 5- (3, 4-di chl oro- ph(re]noxy) - pyridin-2-yl]-
Ao SRR Ro R e U o PR PO sy L4y i i n-
? mbbhaﬁﬁhélanone 1,4]dia a 6- hl or o- ph
craRe Rl dlddzeppt e R ero-bharans b Sahze "
PGheiHaA0Ry:/ 069723 (4- Cycl opentyl -[ 1, 4] di azepan- |
LR oA e AR AU A i T
]db zjﬁp@ryrinéthénor@t hanone;

%cl obut | - di azep
y04) Moqramrh[uéﬂbaqgﬁéaraxx}ﬂfip(ﬁrmahhmtfhngﬂﬂ]\wsq#f@ﬂwmgxy)

[ SoyridiirBly ﬂfn%tﬁé}%iféxy) pyridin-2-yl]-(4-cyclobutyl-[1,4
] di'azepan-1-yl ) - nethanone;

(4(4d§@pr@@yjt[§:44Jqlqzep]aaT1ayla;[§a(f& methyl-4-methylsulfanyl-phenoxy)-

_yéﬁﬂmésgﬁq{éﬁﬁﬁ&mghenoxy)-pyridin-2-y|]- nmet hanone;
[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-methyl-phenoxy)-pyridin-2-yl]-(4-cyclopropyl-[1,4]diazepan-1-
yl)-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;
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(4- Cycl obutyl -[ 1, 4] di azepan-|
-yl )-[5-(2-fluoro-phenoxy)-pyridin-2-yl]- nethanone;

WO 2007/243302 or o- phenoxy) - pyri di n-3-yl ] - (4-cycl obrETUSF027/d69723
] di azepan- 1-yl)- net hanone; (4-Cyclopentyl-piperazin-1
-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-nmethanone;

[ 6- (2- Chl or o- phenoxy) - pyri di n-3-yl]-(4-isopropyl -pi per

aZ[lsrtslt Mlc)wto?@bhéﬁtﬁ@?— yridin-2- dyl] (4- |sopropyl F 4]d|azepan 1-yl)-
6- (2- Chl or o- phenoxy§ pyri cycl opentyl -pip
er@?ih@n@%ﬁl ) - met hanone;

Fﬁ’{?éb BRRIN-¥!
ergg?%%ﬁ&*m t anghépwr(43Crg/§lcgllogon§)ﬂ?r@pk?per azi % PP
yrmpfh[aeoro@ fI uor o- phenoxy) - pyri di n- 3-yl | - net hanone;
%&éé&dﬂdw %?Ldg%ﬁéhﬂ -3 03,4 -BichiBrd- bRy POHRAR S NPy
[ 6metharbogir o- phenoxy) - ’ pyridin-3-yl]-(4-methyl-[1,4]dia
o P O ORI eorop perenerlary b pings -
pycardomede carbonitril e;
Gp%g:?“l%%ﬁg@tr% héy)gi-{j %ﬁﬁ éﬁylteﬁz P?ré.%rngolngar?)onyl)( FA)'yrlfdllnueo 0
(dedtyorytibativlanhide;4] di azepan- 1-yl) - [ 6- (4-fl uoro- phenyl s
?Lé@gybsﬁ%{y'y% nﬁ_](ii%gld@bggﬁ%gr%gr?ﬂ)e-?,-m-methylsuIfanyl-phenoxy)-
- yﬂ)y)hr'rd[rﬁ,r-:é-éaffbloblmﬁlér phenyl sul fanyl ) - pyridin-2-yl]-
me none; , - .
[ é'é‘ﬁ%ﬁ'%%%ﬂ édirzenangnly Fgropoy -enl urigling Pl )-eyridingsgr
Yl cdrbonitflddi azepan-1 -yl)- met hanone;
(4-%/cl obut yl - %1 4] di azepan- 1 .
2 Colapmare buAanory oy e orsopiy 1 Aisiarenanes-cariasy)
)g@%/g,ggﬂ)%g,tﬁg/ USZOO?/ 069723

plLper azin

Cﬁ/cl opentyl -
y‘ﬂ pscleetqwlrw]dlazemnﬁﬂ sarbparly B-(pretienigp-RgnpeIn-

3- =3 le{ 4- 1 sopropyl - pi perazi n-|
y%&rﬂdfdge% géﬁ)&ﬂ y - 4- et hyl sul f anyl - phenoxy) - pyri di n- 3-

y| §-{4rEy blaptong!- [1[46d|@z]epane 1-carbonyl)-3-(4-fluoro-phenoxy)-pyridine-2-

UoLQp ﬁﬂaoxy) pyri din-3-yl]-(4-isopropyl - pi perazin-1-y
l)-Tme andne

( 46-E4- ﬁ)ybloprb,pyﬂ-[dLdadlemanm-Vbe)rb[)ﬁylx-a—(iﬁ-lﬂuorroqal'mmeny)))@yyldmerz-
i din; 3- % met hanone;

(4ca(r:9%n| 'lB tyl-[1, 4] di azepan-1-yl)-(5-phenyl sul f anyl - py
r [ @(ﬂ@elybbopp’e[ﬂ fadieregane-1-carbonyl)-3-(2-fluoro-phenoxy)-pyridine-2-

%% or o- phenoxy) -pyridin-3-yl]-(4-nmethyl-[1, 4] dia
ze p]onl "&1) - met hanone;

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;
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[ 6- (4- Fl uor o- phenoxy) - pyridi n-3-yl]-(4-isobutyl -pi pera
zin-1 -yl)-nethanone;

W@ 2000¢¢d4ebut yl - [ 1, 4] di azepan-1-yl ) - (5- phenyl suPC¢EO§100p969723
ridin-2-yl)-nmethanone;
(4-Cycl obutyl -[1, 4] di azepan- 1-yl)-(6-phenyl sul fanyl - py
ridin-3-yl)-nethanone;

[ 6(4(éy(§$ﬁd&15ﬂ-épgﬁmﬂe§§h-;1 %Wyﬂ6)(4%6kdiblﬁler%x¥} byrdin-gygL obut
| azZ
(4m@§b@n9'bﬁaty| [ 1, 4] di azepan 1 yI) [6 (4-f1 uor o- phenyl s

| _
u ﬁgﬂ%ﬁlod[%{dHAfeﬁgQggpg)ﬁgiﬁ % WY&‘@Y@&?UA’EyIf[F 4]d|azerp))ﬁlgn1o))/(lg/ \ - pyr

|dmﬁt?@n9|nq met hanone; [ 6-(4-Fl

F°(4$TCEW£ 4Rb[ége%@|13%¥t§l@(fﬂjoré Héﬁ’cB( RWicﬁﬁ-&%i-”'l'y
yﬂnptr{aeoro@ nmet hyl - 4- net hyl sul f anyl - phenoxy) pyridi n-
S TR RS A 2yt el BRSPRD st any
plhethmmyt)ue pyrl di n- 3- yl]-net hanone;
TSI b A APRRG oy pemesRgicin 2y
(4m€m|©ho|be4tyl [ 1, 4] di azepan-1-yl)-(6-mtolyl oxy-pyridi
- 3- - et e/ -
(AT feEzepan 4 prg PpRng BB A by f i
n- r%ebHahoﬁﬁt hapgne Ia]pd (4- ﬁycl ob;JtyI -[1, 4] gi alzepan- 1
ne | sul fa enoxy) - pyri di n- 3- -
el RIS ARIORO O S ST QR U EPae i eof
41meﬂ\aﬁ§|t1é10d of rrakl ng a corrpound of Forrmula (I1): O
R1- Nf | or a pharmaceutically

e enbaineaAe OB (Gara-Shagy - RSy methanone:
20012 RSP Q9812 Rogf PR g PTG
f or mul

Co[ﬁdgtﬁfdor@fprfe(rjpmrmmgggg ylI-(44 R@gl@pqrggjplperazm 1-yl)-methanone;
[6-(4-Chloro-phenoxy)-pyridin-3-yl]-(4-cyclopentyl-piperazin-1-yl)-methanone;
(4-Cyclopentyl-piperazin-1-yl)-[6-(2-fluoro-phenoxy)-pyridin-3-yl]-methanone;
(4-Cyclobutyl-piperazin-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-methanone;
[6-(4-Fluoro-phenoxy)-pyridin-3-yl]-(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)-pyridine-2-
carbonitrile;
(4-Cyclobutyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenylsulfanyl)-pyridin-3-yl]-
methanone;
(4-Cyclobutyl-[1,4]diazepan-1-yl)-[5-(4-fluoro-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-yl)-(6-phenylsulfanyl-pyridin-3-yl)-methanone;
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HO 5 in the presence of at |east one equivalent of a

first base, in a first organic solvent, to give a
w@ovposae of Fornula (11); wherein Rl is -Cl-Bei/K§1000069723

saturated nonocyclic cycl oal kyl; each R3 substituent

I's independently selected fromthe group consisting

of: 10 hal o, -Cl-4alkyl, -0H -QOCl-4alkyl,

- Gl daddentyl- prg?*bzm-@gT"E{@Svaétﬂﬁl 4-N@nylsmﬁﬁy|q)h89|o@?£byﬁ§m-

are each |ndependent or -Cl-4alKkyl; nis
or3-3-maieananest base is NaOH, KOH, K2COB or Cs2CCB;

and. |%8&oby|fp‘$;5efrg£uaaln§/ls?[é L vi8 %lh%éﬂﬁ{ﬁsul pHel x@%{ﬁ@n-s-

or' acet on 5 m xture thereof.
et hogtheoene:di ng to claim 41, wherein the reaction is

PR hEIISAANN 2y DL AUy 00 G20 o

f ofdrkcthyl-[(| AHdipzepag-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3- yI] -methanone;

e

4 mk(éﬁlwbmhoxyt)mrlblas’?yl] i-64- atetHy%&S#]dlthpamﬂHW)ahemeeone;

E o[lﬁcn@ﬂ rplp%hepgxy(i L{)yrl yI]-BMA‘bbSt fjplE)Qr%z%oWI? me hanone

CY(@g@»’m@bdtyl%[lAHIﬁ:ﬁgﬁgaﬁ%@Mﬁény[ﬁ+fé4ylfpb/ﬂ@hﬁﬁhg?ﬂiﬂr?bﬂe;
(e ich b PN g o areryis Ul sudauTaly S e Bigtnae:

of[6f ArCAIb@-fHendisulfarlA)doyridin=S]- (2 hdl oty 1) 41dBazdpen-1- yI?
2007/ 143422 PCT/ US2007/ 069723 w th 6-chloronicotiny

ch8ieAe"ei n the presence of a second base, in a

?e(qoaj;cblommn U fdi AR RALyI)-[60( 40 U6Ro- 9h@ﬁymﬂ>ranﬁha§nd.@@rwﬁ a

wherein the second base i s aqueous
aquebasor&H, Et 3N, or i Pr2NEt; and 5 the second

Or @atkh(|-[ QL%(Y §£Epa'n31 ?%Md(m%rolp‘%Hgm pyﬁ&nliﬁﬂpﬁﬁé%none

acet at e. according to cl al m4 wherein

t hié- (étﬁwgmeaﬂxyf)myﬁqmaﬁ Y'B(%ysopropyl piperazin-1- yl) methanone;
(4-Cyclopentyl-piperazin-1-yl)-[6-(3-methyl-4-methylsulfanyl-phenoxy)-pyridin-
3-yl]-methanone;
(4-1sopropyl-piperazin-1-yl)-[6-(3-methyl-4-methylsulfanyl-phenoxy)-pyridin-3-
yl]-methanone;
(4-Cyclobutyl-[1,4]diazepan-1-yl)-(6-o0-tolyloxy-pyridin-3-yl)-methanone;
(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]-
methanone;

and monohydrochloride monohydrates thereof.
41. A method of making a compound of Formula (I1):

(0]
\\/N ~N P~
(0]

5 or a pharmaceutically acceptable salt thereof, comprising:
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Is 1-cycl obutyl-[1, 4] di azepane di hydrochl oride, the
second base is 1 N aqueous NaOH, the second organic

we w421 s i sopropyl acetate, and the conmpouneCBUS07/069723

10

15

20

25

formula (7-1) is
(6-chl oro-pyridin-3-yl)-(4-cyclobutyl-[1, 4] di azepan- 1-
yl)- nethanone. 46. The nethod according to claim 44,

fUrrebBﬁ{g é?@&lﬁbb@rhd‘@’forrﬁ@Q@ng a conpound of fornula
: 15 Boc wwth an acid, in a third organic solvent to

g|¥ #@n@k?' of formula (5-1); wherein the acid
is T OIN ; _@nd (e third organic solvent is DCM
di oxaney” offf MMOH, or a mixture thereof. 20 47. The
met hod accérding to claim44, wherein the conpound of

f O\K/m‘%%oﬁ%okﬁ? of formula (B3):

4-cycl obut 1, 4] di azepane- 1- car boxyl i c acid

tert- | ester, the acid is HCI, the third organic
sol veht &% d®8ine, and the conpound of formula (5-1)
i sH9- Cycl obutyl -[ 1, 4] di azepane di hydrochl ori de. 25

48, tﬂ—@grdgﬁﬁépgf é’}@&é%,rt dh88qlifachfbil At bdd! I Efirst organic

conprising: react
te$qlvamhtt9|gh@rﬁ>p¢rpe®tazi efd=ormglarWoixyl ate with a conpound
of fQeful @ R1=0in the presence of a reducing agent,
in afourth organic solvent, to give a conpound of

f oRhisl-€1Bikyl 80 satheated mmbethedwdoaigylagent i's

5L oSl SR 0 SR o

2007 hakb3422aRET QIS A0/ B691 23C; mw TGN mmadree, and -NO;
re n t anone,

d
the " r etther B Saghiars poth ARERSISHTY Uan it o
Nam3(s@Acl) 3Hor 3;he fourth organic solvent is

di chl_or oet han n nmpound_of faornula B2 is

o B9 aruDes i Beoh Roll %ERRELS s syt o ac: o
t ethk fiedt loydarfs s@Vent XODMA) OMELINME, BAST, G Rgelofit@b 2bra
41, further conprising: reacting a conpound of Fornmul a

(II)”WHJ'H’ theseof-n a fifth organic solvent to

42. The method according to claim 41, wherein the reaction is heated at a

temperature of about 100 °C.

43. The method according to claim 41, wherein the compound of formula (7-1)
is (6-chloro-pyridin-3-yl)-(4-cyclobutyl-[1,4]diazepan-1-yl)-methanone, the
compound of formula B3 is 4-fluorophenol, the base is at least 1.5 equivalents
of Cs2COs3, the solvent is DMA, and the compound of Formula (ll) is (4-
cyclobutyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]l-methanone.

44. The method according to claim 41, further comprising:

reacting a compound of formula (5-1):

R'—N (5-1)

\_NH - 2HCl
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provi de a pharmaceutically acceptable salt of the

conpound of Formula (11), 10 wherein the fifth organic
W@ ves422 s et hanol , net hanol, isopropanol, EtEBEYUSHN7/e69723

et hanol / Et 20 m xture. 51. The nethod according to

claim 48, wherein the reaction is performed using

about 0.95 equivalents of HClI. 15 52. The net hod

acwm eicnmrémc&lnw ERIdHie, WBE §résdnle of 8 EBEsH b e, M0 Badchd

(11)

( 40r6?@'P<§BlY?91 19 giva pdiomnayan oL faymplq @=1)4- £ | uor o- phenoxy
) -RN&efi N-3-yl ] - nethanone, and the pharmaceutically
acceptable salt of Formula (I1) is (4-

cylbesBaend base ig paHeousdaOHl, gmgequgJ‘(QHfEtaIBr@r-IBhélﬁéw p
5 Wﬂhg iecé”n%b%;aﬁgts'a%ﬂﬂ% DGV, BYE %&!Hon%f EP%?EBEWS@E&& e.

maki ng a conpoln
Rl Nf | , N~/ (R3)n (11) O or a pharnaceutlcally

I f L SL0G; t
L T L M e
a |sdnqwlﬂh>dtybt1 4]dramb:and?fljhﬁdrbnhlolti® pneesenond bakeds 1 N aqueous
t N Ee0 alsdoR it § SR ase e Bbyndbodpound of
10 coiopaulad7-df) isH@rehldra-ytitin; 3-§10-84-Y¥a| Gl 1 4R pan-1-yl )-
PCT/ US2007/ 069723 wherein R1 is -Cl_4al kyl or

sa"G"408% nonocycl i ¢ cycl oal kyl ; each R3 substituent
i s i ndependently selected fromthe group consisting

hal o, -C _4al 4al kyl, -SCl_4al kyl,
"6 D iiiied accap ol o4 R RATRHAN RS ar o each
In@@eﬁggdﬁeémoudﬂ@frfom%aml kyl; nis 0, 1, 2, or 3
the reducing agent is I\IaB(OAc)BH or NaCNBH3; and the

or anl(%z)sol vent is DCE, THF, Et OQAc, ethanol, or

mstha ol N.
15 “Boc

with an acid, in a third organic solvent to give an amine salt of formula (5-1);
wherein

the acid is TFA or HCI; and

the third organic solvent is DCM, dioxane, or MeOH, or a mixture thereof.

20
47. The method according to claim 44, wherein the compound of formula B2 is
4-cyclobutyl-[1,4]diazepane-1-carboxylic acid tert-butyl ester, the acid is HCI,
the third organic solvent is dioxane, and the compound of formula (5-1) is 1-
cyclobutyl-[1,4]diazepane dihydrochloride.

25

48. The method according to claim 41, further comprising:
reacting tert-butylhomopiperazine-1-carboxylate 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 NaCNBHs;; and
the fourth organic solvent is DCE, THF, EtOAc, ethanol, or methanol.
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10 54. The nethod according to claim53, wherein the
conpound of formula E3 is

W@ 0dAagidazepan- 1-yl ) - (6- (4-fl uor ophenoxy) pyri dPCIF/BS200)/009723

10

15

20

25

et hanone, R1=0Ois cycl obutanone, the reduci ng agent
s NaB(OAc)3H, the sixth organic solvent is EtOAc,
and t he conpound of Fornul a (II) IS

(4-cycl obutyl -[1, 4] di azepan-1 yI)

[6-(4-fl uoro-phenoxy) - ){I‘I d in- ]Rmat hanone. 15 55.
THE- nEh B thadascarding tog @Tna‘fﬁn"@@re“ﬂu TRd? Crdepstiangnegthe

E et)%@hblﬁ@ a%eﬁt%‘@?l‘éﬁgt 24 ohokakhB cﬁ%laEQOA@)sHotHe four% lofganuc

honop |dper azine in presence of
or Yy dchlipoetheageand therpompozlod @iBfQEtnlUlﬁ B2 @a4wpxclobutyl-
Y/ & bout 0 C and about
3g1§&5%%%3ie\?e5§%§rﬁ%tgﬁn o Mr%r%ﬁfa E3; where Rx is
met hyl or ethyl. 56. The rret hod according to cl ai m 55,

r I RYMyBr ,
RY%‘% CTrﬁ‘e h%ﬁﬁ@ &%B%f% J@ﬁm L{F?&ﬁﬁ}r cbﬁhg{ %.ﬁp oropy!
I sepctgyd cotopoynid ofdrormiukaxl) W|t57-ICITrine ﬁft’_etoimhl(asaﬂmrq itong
OB B A DS ELR A0 BRI Eor 8RB GE Sl (),
20\E)Héria#&haiiftﬁ’ﬁﬂ'gdd@ﬁﬂ\?érﬁ@étﬁanolSﬁlethﬁhel isephupadinol, EtOAc, or a
acc rd'lﬁ )él ai m 55, wherein the conpound of fornula
gno %é/fn' Y€a- £ 1 uor ophenoxy) ni coti nate, the

or ganonetal | i c reagent is hexyll | t hium the aprotic

organic soI vent is THF, and th ound of formula E3
i g M%O[dlng to' claim 48, w ereln he react?on is performed using

- YAbdu® 0(0b-dduinelentdbenexy) - pyri di n-3-yl | - met hanone. 5
59. The nethod according to claimb53, further

conprising: reacting a conpound of formula El: RO
I NsEl Thdmethod according to claim 48, wherein the compound of Formula (II)

is (4-cyclobutyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-
methanone, and the pharmaceutically acceptable salt of Formula (I1) is (4-
cyclobutyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-methanone

hydrochloride monohydrate.

53. A method of making a compound of Formula (Il):

(0]
\\/N ~N P~
(0]

or a pharmaceutically acceptable salt thereof, comprising:

reacting a compound of formula E3:

o)
HNK\ B \O—(Fﬁ)
__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 (ll);
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with a conmpound of formula B3: / (R3)n B3 10 HOin
the presence of a base, in a polar, aprotic organic
WE w422 at a tenperature between about roonPCT/US2007/069723
tenperature and about 80 C, to give a conmpound of
formula E22. 0 R" Ol i N["1-(RE2 O 15 wherein Rx
is methyl or ethyl; and the base is Cs2CO3, K2CGCB,
Naghbrepr KOH 60. The nethod according to claim 59,
wherein the polar, aprotic organic 20 solvent is DVF,
DI\B\ ispvsegor satefased molnp@’C|'63?YC|Q¢ﬂéy|rret hod accor di ng

%&Jh%mufb%tltu\éﬂ? i5 ‘?rﬁd%p%ﬁ&erﬁ@"%%&% ﬁ%mftl% uB c%hflbﬁ‘nB%of

6- chl oroni cotI nat e, onpound of fornu

|s 4hﬁlpu&1agwho®"| %48Mbe36548¢b@6@\1 +GRNBdRaend -NOz;

aproti [ I 0 und 25 of
> for mul 3,\,}%@?&3& a@??lﬁgg%ﬁﬁ ﬁd%op ﬂo%l(;/a)?mécot I‘Nate. 62.
Th@isﬂaﬂhédora%:cor ding to claim53 further conprises:

|| e YO EOR7L A3 2% EETLISPOPTLBRBY 22,0 1 1t 0 2

atron in EtOAc with
etiharsodth oagadic stn))vant sddChRgTHheEtOfsu Bthiangl, somethamol. wi t h
concentrat ed aqueous HCI to provide the hydrochloride
salt of the conpound of Formula (I1). 5 63. The nethod
10 acshr Thermetrmdcacabrdiito oidier &3, wHehen ltyadeampduod aféormula E3 is

dr at i d. 4. T et di .
RGN e S i O o
Z%mdbgte(:gh%fthf@ éi&ﬂmdﬁﬂ‘;g égEen@iy REBEAD){H hé b&thr@r glﬁlﬁﬁlﬁlv@ﬁt is

u
P SRR BN Hircormbari oL EormHarl) B hRoHER Aifiaraant-yi-
t h[%-(ﬂﬁﬁ@%ﬁlﬁ’erﬁfxyf@ir[ﬂﬂ-@-ﬁ]%éthanone.

15
55. The method according to claim 53, further comprising:

reacting a compound of formula E2:

X 0 X 3
R*O | _N | /_(R In E2

o)
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.

56. The method according to claim 55, wherein the organometallic reagent is
25 R'MgBr, RYMgCI, or R’Li, where R’ is methyl, ethyl, propyl, isopropyl, butyl, or
hexyl.

57. The method according to claim 55, wherein the aprotic organic solvent is

THF, Et,O, MTBE, or 2-methyl-THF.
30
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'S
(4-cycl obutyl -[1, 4] di azepan-1-yl)-[6-(4-fl uoro-phenoxy

WO 2pyn#den- 3-yl ] 15 nmet hanone. 66. The net hod BCTUSWOTIE9723

10

15

20

25

to claim62, wherein the pharmaceutically acceptable
salt of a conmpound of Formula (I1) is
(4-cycl obutyl -[1, 4] di azepan- 1-
yl38.[thd HTefHdM&oRhﬂj‘@@(émm’ﬁ” ivtHereis the doriBdUMINeAermula E2 is
hydr ochl ori de nonohydrate. 20 112
ethyl 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-fluoro-phenoxy)-pyridin-3-yl]-methanone.

59. The method according to claim 53, further comprising:

reacting a compound of formula E1:

\CI

R*O N gy
o)

with a compound of formula B3:

D ’
(R™n

B3
HO™

in the presence of a base, in a polar, aprotic organic solvent, at a temperature
between about room temperature and about 80 °C, to give a compound of
formula E2:

X o X 3
ro. L v U ®n g
O

wherein
R* is methyl or ethyl; and
the base is Cs,CO3, K.CO3, NaOH, or KOH.

60. The method according to claim 59, wherein the polar, aprotic organic
solvent is DMF, DMA, DMSO, or acetonitrile.

61. The method according to claim 59, wherein the compound of formula E1 is
ethyl 6-chloronicotinate, the compound of formula B3 is 4-fluorophenol, the
base is Cs,COs3, the polar, aprotic organic solvent is DMF, and the compound

of formula E2 is ethyl 6-(4-fluorophenoxy)nicotinate.

62. The method according to claim 53 further comprises:
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a) diluting a solution of the compound of Formula (1) in EtOAc with ethanol;
and
b) treating the resulting solution with concentrated aqueous HCI to provide the

hydrochloride salt of the compound of Formula (ll).

63. The method according to claim 62, wherein the hydrochloride monohydrate

is formed.

64. The method according to claim 62, wherein the solution of the compound
of Formula (Il) in EtOAc is obtained from the reaction of a compound of formula

E3 with a compound of formula R'=0.

65. The method according to claim 62, wherein the compound of Formula (ll)
is (4-cyclobutyl-[1,4]diazepan-1-yl)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-

methanone.
66. The method according to claim 62, wherein the pharmaceutically

acceptable salt of a compound of Formula (ll) is (4-cyclobutyl-[1,4]diazepan-1-

yh)-[6-(4-fluoro-phenoxy)-pyridin-3-yl]-methanone hydrochloride monohydrate.
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