ARYL- AND HETEROARYL- SUBSTI TUTED
TETRAHYDROBENZO- M DI AZEPI NES AND USE THERECF TO BLOCK

WORIIRTAKEL OF NOREPI NEPHRI NE, DOPAM NE, AND SERSITONS2N08/063039
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[0001] This application clains the benefit of U S
Provi sional Patent Application Serial No. 60/917, 189,
filed May 10, 2007, which is "hereby incorporated by
reference in its entirety. FIELD OF THE | NVENTI ON

[ 0002] The presey NV,a0d i1 0 $fPPHQﬁ%

Bt SR,

AT

particular, the present iBATGNINel ates to such
conmpounds, conpositions, and nethods, where the

conpounds are novel aryland heteroaryl -substituted

t et rahydr obenzo-1, 4-di azepi ne derivatives. BACKGROUND
OFODHE | NVENRIsQp[i&0103 [cldits ks baatilit doBnPiok&ionahPatent
neurotransmtters, dopam ne (DA), norepi nephrine (NE)
afdPieatondisrial Xe-641917. 1i9gfilediMa 1 6 208 &rwiyeh i herehyi inggrporated
Pk, ga%éﬁéaﬁq%f%ﬂﬂaydecreased | evel s of DA, NE, and

5- are assocl ated with a nunber of neurol ogica

di sorders and their physical manifestations.

Significant effort e evi si ng
nmet hods for adjustiEEEFﬁgsﬁéﬁiﬁiﬂgﬁﬂTﬂﬂ§g
neurotransmtters in order to produce a desired
phar macol ogi cal effect. Preventing the reuptake of

these neurotransmtters in any conbi nation of one,
t W02br  al | Thiapessersfinyohtian radates loedoynpopndse cernpesetiangemithods for

tr.eati these.djsorders. T t t he,.dopam n
t PR D PRI SRRl A28 BkLOBebREUEPRER Pty o ofhe
apemphiends i edrabihitid tABRPPr trepar( SERT Ihepi kel ifScida relates to
proven to be an effective maﬁrof i ncreasing the |l evels
ofuchoneypdss PRI atdiashodnoderc he compoHesaeatayvel aryl-
¢ ] t, Qf._at '

adbd BB AR L i BRRIB . Blan Bl Al s,

selective for inhibition of the DAT. Also, U S. Patent

No. 5,444,070 discloses selective inhibitors of the

dopam ne reupt akgA @KIGROUNDOF THIE RaVENTION s
di sease, drug addiction or abuse including cocaine and

anphet am nes.. [ 0005] Sel ective norepi nephri ne reuptake

i {081 tor s (el kegua that db maERirabiaelcEs dgpanyng (DA),

Z?E)%ﬁhegﬁﬁrgg@lﬁé izztirﬁiisglécgglil? |r(§/ -?f[?, f@%{lﬁ%dasm&flbetr 53 %'ldkgcal processes
and that decreased levels of DA, NE, and 5-HT are associated with a number of
neurological disorders and their physical manifestations. Significant effort has been
expended on devising methods for adjusting the levels of these neurotransmitters in
order to produce a desired pharmacological effect. Preventing the reuptake of these
neurotransmitters in any combination of one, two, or all three of them is likely to be
effective in treating these disorders. Targeting the dopamine transporter (DAT),
norepinephrine transporter (NET), and the serotonin transporter (SERT) proteins has
proven to be an effective way of increasing the levels of the respective monoamines.
[0004] Methylphenidate, currently used for the treatment of attention deficit-
hyperactivity disorder, is known to be selective for inhibition of the DAT. Also, U.S.

Patent No. 5,444,070 discloses selective inhibitors of the dopamine reuptake as



di sorder (ADHD), addictive disorders, and psychoactive
subst ance use di sorders with Reboxetine. Al so,

wat@snxesi ne (STRATTERA(r)) is currently mar keP@mUsS®0&063039
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sel ective NET reuptake inhibitor for ADHD. [0006] The
use of selective serotonin regPtake i nhibitors (SSRI)
has been shown to be effective in treating depressive

di sorders. Sertraline, G talopram and Paroxetine are
W‘?Ile%tn{%ﬂ% or ﬁc)ﬁrﬁﬁq@)@g d% as%sﬁlug ah'&lgﬁloﬁ? A&} CHlld%n rc%%crliﬁe nd
such as depressi on, B¥es STVe disor der, “and
paﬂmﬁaahh&sks There are several knomn difficulties

MAth the SSRI cl ass of therapeutics,. .jncludin
sIWWSbnset  SFlegldts RTCPIDFRRERE éwpéqkaénkéblﬁeé{@ARih@VF gso been

e’&is%fo%hc .9 Pafert NQP%S{%EQ t@g& g%sgpﬁ %?ﬁalgél?@%tge%g% HdrfBn deficit-

I'S not respons
Shylmractwﬁyldmmrdhr (AD$IIDE adoddtveNisShrdas chnSpkichoectpraldestance use

al so be co adm nistered w t.h r«0r Wth
e it Kby iinpat By Alnorstise ST HERA Dty
USRIl SR DR}l NEUPEaKELd ARt RIrADADCONDI nati on
with a serotonin I A antagoni st for the treatnent of

olR0I6ti ve- cEﬂtpuscswﬁﬁeledtlwsewpmndetmté@nmhltoaniSSRI) has been

S r ot oni n,.or , nor epi hri
° SR e AclTE i roefing BhERAt it SEHAGE, K fppary, end
r ?@ﬁ)&bt@f{e A0hUKNb&H cRABPREBNS IR BGIsES Rtrdah dido@ersPalchnk
No. 6,121,261 for the treatnent of ADHD. U. S, Pat ent

NESPTESs8YB ObSEssive exnpdase disardgs @ndpanic ﬁtﬁcépl ABpRArheveral
r EH&L]? E&ﬁﬁﬂ{l&b\!\z}tﬁ Ehe' ggfaocn;)sl %?Lhe?al%eyé\% hlél% ud1 %slow onsct of

nor epi nepnri ne precursor esity

dactipnabinsentedsid o affend, aps yhe ddistencPaf e @igni‘ﬁimanﬁsuB% othhb
di scl oses the use of a NE, DA, or 5-HT inhibitor with
ePPIERtIOD thatis GRTTSRANSIVE & 8SRbiheERY agoni st or a

VE(E 7 ?nl n- ISae@trﬂ\tealgﬁfmténtﬁ ofg Bﬁsﬁf heET ! £ tgﬁ@t re gtaﬁe YMaQealLlso be co-

y of conditions ‘Al'so a vantage us Is
usémofistcodpothrdsh dthat o with biker drgs.ol. SiPaenoNot 1832,244 discloses

n urotransnitters ane ti The .ant i depr.e

R PEES Blot Ebrifs InREHORTE COmRFeH GU S e el G g gfhtagonist
d‘PerPi@ﬁbﬁ&ehﬁo@@&kﬁ%-%@nipﬂls@é&ﬁﬂﬁ@é? gk &8fon! Nﬁrd d’%@sﬁy The use
273658. Venl afaxine is disclosed in U'S. Pate

4 0635cr0®BINagy nwrerengphake rduntakp urtlmlvltqnﬁn mmth@Iawnh 8- HT

\GeurbREisk | BT bRl R B Bl SR HEE S RN G 1 £ 261 for

StidkrdagH@itdfa DI j § APatdtit Nd2GISPB.8M1 HiRElobdIahd gadmEent
of chronic fatigue s&wgrone and flbronyalgla syndr one.

| Raaineplyine rguptrkanmhibifar B qqmbigaijionakiéh @ ppIcBineRIEEICgyecursor in

i lrtﬁeot{e%'ttﬁ?dt%?ggesllt &'tjugabl?s%t ar&ﬁ?psg 18§ }Qﬁe?htég ?%25,741

ea ess réecogni z
c disploksdiec whd (ﬁhl NE, DA, or 5-HT inhibitor with ecither a neurokinin-1 receptor

antagonist or a serotonin-1D antagonist for the treatment of a wide variety of
conditions.

[0008] Also advantageous is the use of compounds that inhibit one or more of
the neurotransmitters at the same time. The antidepressant qualities of the dual NET
and SERT reuptake inhibitor duloxetine is disclosed in European Patent No. EP
273658. Venlafaxine is disclosed in U.S. Patent No. 4,535,186 as a reuptake inhibitor
of both NE and 5-HT for the treatment of depressive disorders. U.S. Patent No.
6,635,675 discloses the use of the dual NE and 5-HT reuptake inhibitor milnacipran

for the treatment of chronic fatigue syndrome and fibromyalgia syndrome. In



inhibit the reuptake of NE, DA, and 5-HT in varying
rati os not specifically nentioned here would al so be

wadwansmgeous. [0009] Treating illnesses by i nPCbU81008063039
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the reuptake of all three of the nonoam nes either

t hrough conbi nati on therapy or, "triple inhibitors" may

have clinical benefit as well.” Rationale for inclusion

of a dopami ne enhanci ng conponent in anti-depressant

]E Eﬁcﬁlﬁ&){ duafﬁg%gg gqgigéugﬁaieq%gbﬁér% Ard 41 %&chggeﬁ% gjl § Patent No.
depanjose faghairsdtmennst depﬁa@slbn onas al@dﬂ tdcdgmaﬂﬁatrttompoaﬁdk which

an i_ncreased senS|t|V|ty in 0 am ne receptors due to

c ot thedpuptakepd N%é%%mndédwﬁn JEIYHYE 1§HOY @éép?ﬁlﬁwll@tmenﬂoned
175-3179 (2003)). Conbination

hgrreéjlg}ﬁ(\imé?gg &ésdg ég(z;f%d a noradrenal i ne and dopam ne

r 099 ke i nArditinhgillneass Hloninbitiog ilee woptekedfdlcthodecadshd n
patients with treatnent-resistant depression. (Lam

b Frongamiacy AithesdyreRe aeqyPing K }le%@w ORGP za@ﬁyé ay have

ARRABAbREMAY WSl NhtiBnSe TEH iRALLIOR 0Pk d@pa?ﬁh@%fﬂ[b!n@m@ REmponent

nor epi nephrine reuptake inhibitor wt

nm api-deppénsiméhanpy dolded etserved defakits in dhpdmmelrglc function, the

orte Lgnifi.cant decrease in de Sive t.ons

PSP e bR MR OB SRR s Rl AT DBy

Wa@prB@dnté adnlded 1ﬁ&e£s@§ BEHRHiviyaY depiihivie meﬁﬂomﬁfe t8@Bidhic anti-

al one (Papkost as, L, Depression and An

2§em®a11t8111n(121@@€)9n (Skﬁlnscéfoﬁt #l-ofife Yarecen ﬂ%i% 351%719 £3003)).
b
oS R00n SRl B uh B8Ry LY o Qli AR BRLRAE Allke
Sd aﬂmlatord@asfﬁumﬁ toolse m??fﬁmmms d@gﬂé 4(&)2%1(3%91111111 &eleycmeht ﬁlsmtaﬂt

In chiatr 181-1
i ﬁﬁmsw%i\r/ (-aBgt ik ﬁagz’aiyﬁ@fl G R EN Y a%@ (29%4)&dém>ﬁh%smdy
t
; Soira 30fhofln bEHBARn il RARRAnS RuBlaR¥hftfoifrTRl
[ nhliepinbplnrmamlidaimpammeselhpedtd inkibftor reblﬁ’fechmigﬁﬁ@'ntcoieenease in
DAT. PCT I nternational i cati on WD 03/.101453
afiEPOSIS AV BGHS 1 RAHPYS @v@ r&ﬁaﬁ%fyc}?%%ﬁ%?fﬁwg digrfdep who had
a 0

‘feﬁle@% kééﬁ?rﬁglﬁbnt erﬂg??lglﬁdaeﬁm ﬁ%ﬂg‘g%&?gg@%oﬁt\ﬁ/%@gg ; ﬂegfe%szon and
dﬂy@zletys 851484 §l (AD6Df 114aécilbgm,|thm<mblpatpvenroquun@$none&1& rw1th

SRR B Serefe B gfiNs joheBRE IR g gl nduce

a|less sduabdyg funlviieh tHeh @BnokiRidpy, (KEBhcdy &t 2B 2801i%. 289Jidrry,
and azabi cycmﬁES 1.0] hexanes (Skol nick et al., Eur. J.

Pﬁé@ﬁqlgl 482 (Y2 oAy %b&)@lbﬁ?@ agfisity agadest Ddetpuatgke, in addition
t 'Ed ﬂtednd%hﬂlfl {:L%%ofsl_e&ﬁgctéﬂo%?omg g\?f{%?g&p dde?nset of anti-depressant

transporters nman et al,
Pbffedsrardneothd Idixéd ithdntobOdehich A8A)ecladeise forlST and SERT over DAT.

PCT International Publication Nos. WO 03/101453 and WO 97/30997 disclose a class

of compounds which are active against all three monoamine transporters. Also, PCT
International Publication No. WO 03/049736 discloses a series of 4-substituted
piperidines, each of which displays similar activity against DA, NE, and 5-HT
transporters. Bicyclo[2.2.1]heptanes (Axford et al., Bioorg. Med. Chem. Lett.,
13:3277-3280 (2003)) and azabicyclo[3.1.0]hexanes (Skolnick et al., Eur. J. Pharm.,
461:99-104 (2003)) are also described as triple inhibitors of the three monoamine

transporters.



conmpounds of fornula (1) as products of cyclization
and reduction of

w@z2¢oshkwspacet yl ( phenyl ) am no] benzoat es. No bi B¢ DYS2088/063039
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activity of these conmpounds was reported in the
above-nentioned reference. [0011] Msiti et al.

Journal of Heterocyclic Chem'stry, 8:23 1-236 (1971)
describes the conpound of fornula (2) as a product of

t hm dt o

I ’r[]@]’l?f d-teti aﬁrﬁgﬁ oq?ﬁw %16 hzv de Pohr%gmzz]@ 0% 1|7(SZI?E5C?5 =006 (1984) describes

I ecipdunels of ﬂ'diﬁlumnw aymi)dmas oPEyibiastash dnd r@chd:ﬁbn b
clarlfy structural details. No bjological activity of

t Rrlsh @&%@MK@%QW@@M@W% Niokasifab agtbifyiod Hsge compounds
[ I df
oS aRGE if B spRe PRI ShRapl! ot Por eprnephr i ne.

dopami ne, and serotonip and trgat yarioys neurologlca

and psychol ogi cal -~.orders

invention is di r ) to achi evi ngyt hi s.cebgctive.
SUWARY OF THE | ION [001 The prezgf% I nvention
rel ates to caqgypo dSN epresent'ed by forfifae I (A D)
havi ng the foll g shructur &1 (AHD) whésldr X
represents a 5- nber edHar omati ¢ 61GHon- aromati c
nmonocycl i c carbocycle of3 het egocyclie sel ggted fromthe
group consi sting ofpphenyl , —pyr-ey—2—6exe—py+rdi nl (

2H) -yl , pyrimdinyl, pyrlda2|nyl pyrazi nyl ,
triazinyl, pyranyl, pyrrolyl, furanyl thlophenyl

oSREILY i ' MRSl ylou BB Pl #E%ld%)z@o?% 236 (1971)

t HbREBbYihe camfo Rt S8 @huh ()Rt ROk ¥f & *s&hmtds&@séu&ﬁ em
1to 4 times with substituents as defined below in RO,

or. %t ﬁé@tramdr@ﬂumo herHracs do Ho werpy r:eduethm ﬂl@m@mu@d was
H@?e%? oeg oﬂ,sd:e g‘%{% dS?I‘?l?t%Ir‘al {aﬁtal S X%lo %%ca L& Vl§7 onigchls cornpound
omageéportediﬂmgalaoveamentsdﬂeﬂuéfere@pél onal |y substit ut ed
from1l to 4 times with substituents as defined bel ow
in R9; or Xis a [5,5]-, [6,{ [6,6]-, or
[6,7]-fused bicyclic carbocytl gZor heterocycle

sel ected fromthe group consisting of indenyl,

i ndanyl, benzofuranyl, benzoetbiophenyl,

di hydr obenzot hi ophenyl , di obepzof uranyl, indolyl,

i soi ndol yl, indolinyl, benze{I\-3Ndi oxol yl,

benzooxazol yl , benzothiazolyl,aPenzoisothiazonI,

[0012] There is still a large need for compounds that block the reuptake of
norepinephrine, dopamine, and serotonin and treat various neurological and
psychological disorders.

[0013] The present invention is directed to achieving this objective.

SUMMARY OF THE INVENTION

[0014] The present invention relates to compounds represented by

formulae I(A-D) having the following structure:



benzoi soxazol yl, indazolyl, benzoi m dazolyl,
benzotriazol yl, naphthyl, tetrahydronaphthyl,

wa@eiosakiosy! , i soqui nolinyl, quinazolinyl, cinnpdT/Ig1008/063039
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pht hal azi nyl , qui noxal i nyl, benzo[l, 2,3]triazinyl,
benzo[ |, 2,4]triazinyl, 2,3-di ydrobenzo[ |, 4] di oxi nyl ,
4H chr onenyl , d|hydrobenzocycloheptenyl

t et rahydr obenzocycl ohept enyl , |ndoI|Z|nyI

qui nol i zi nyl, 6aHthienof 2, ﬁ6dk|n1dazolyl
IH-pyrroIo[2 3- Jpyridinyl, jimdagzo[l, 2- a]pyrldlnyl
pyrazol o[ I, 5- a]pyr|d|n§¥, trlazolo[4 3-
a]pyridinyl t hi eno[ 2, 3- Bﬁleno[z 3-

] pyridinyl, thieno[3, 2-1¢py , furo[2,3-

] pyridinyl, furo[3, 2- ]pyrlamyzl R hi eno[ 3, 2-

dl pyrimdinyl, furo[3,2 dirln]dlnyl t hi eno[ 2, 3-

] pyrazinyl, benzo[c][I, 2 5] HAdPhzol yI ,
benzo[c][l,2,5]thiadiazo|y| 3, 4- dlhydro-ZFL benzo|

10!, 4] oxazi nyl, inidazo[l,2- a] pyr azi nyl ,

6, 7- di hydr o-4H pyrazol o[ 5,1 c][ |, 4] oxazi nyl,

2wk 2, 3- di hydr obenzol[ <i ] oxazol yl,

3, 3-di et hyl_- 2- oxoi ndol i nyl, . 2-oxo- 2, 3-di hydr o-

prvaé%f B 5301 §-pie rqéwromwrd[%lﬁrpmgﬂweszwca% giippeycle or

T DRk €] EBLARL BRR oy e FENERPAI S-S0 pyridin-

al (il m;]rﬁ(lﬁhh)yl ylysidogitylopahtiyy's ubstri ytvedy L. pgmolyforady
imes with substituent S gerin ow I n
ofHemhepE: saiazopsﬁew@jazolﬁ higgolyl. pt %ZO%RYG%Z@&Y%W@WY&

CRLRBEXHI iR DE SHORNAL B% SORIAINoNBkPo IRHEIRAAHTA (o 4
sel ecte ron1t e group COﬂSIStI

n tites geth, substdueny mﬁeﬁnoqbbelowah Ry, meksarl 5t- m édnefmlmwcnammatlc or
tinmes with sub entéﬁas dgf ne be

AP RorBY e R uDRt oy S SRled OB 1l Tsrotpoms

CQK8dt&d FrBch tﬁé Fup Constal Ghr bﬂf%@ﬁl If tionall
C2- C6-al k 8 CE 6 ¢ ﬁ&"fé@ 0% i OPHOTATY

AR ey 4 etk SVl iemis oo dpfinegrhelavy in R or

st t

AR O BRI A R 1%5*??&%2?‘%% selected
afidnRbe @rcﬁlpea@ﬁhsﬁiﬁgj@ﬁiﬁﬂa@ntihdanse Ibesiofatahylpbanzbhigphens,
conS|st|ng of halo%en, -OR1 1, -NR 12R13 |, . ]

&nzoﬂeﬂphemzﬂ( djhwdiabenzafyrapyl, gdeiyl, iserpdadgl, mdebipyl |

| - .

cyc ngx %W&/H begv\?wer el %P bgﬁ%wol%%zmﬁnge&g-mé&gwe%ﬂ%lﬁl ,
Czemlwkmmyll ind@yI6balz&ynmyihzo [ ¥I3bdoGottied lph hkpHthyland C
¢ Grgh R b T BB K. NP bR T TRrBziny
Oﬁuﬂﬁ%xaﬁ@l RRsh[Re, ﬁﬁﬁzﬁ% %eﬁi&‘[’?@ﬂﬂ'&%ﬁh%lyzé cﬁh d1b-

mber éd nnnocyc IC car ocyc e or erocyc e or a

) sy biligrotpusasseidhnopdl |

C?ertglgga/rolbeenzgEycl&el{e%{enyly 1n(f%1121ny1 quinolizinyl, 6aH-thieno[2,3-d]imidazolyl,
1H-pyrrolo[2,3-b]pyridinyl, imidazo[1,2-a]pyridinyl, pyrazolo[ 1,5-a]pyridinyl,
[1,2,4]triazolo[4,3-a]pyridinyl, thieno[2,3-b]furanyl, thieno[2,3-b]pyridinyl,
thieno[3,2-b]pyridinyl, furo[2,3-b]pyridinyl, furo[3,2-b]pyridinyl, thieno[3,2-
d]pyrimidinyl, furo[3,2-d]pyrimidinyl, thieno[2,3-b]pyrazinyl,
benzo[c][1,2,5]oxadiazolyl, benzo[c][1,2,5]thiadiazolyl, 3,4-dihydro-2H-
benzo[b][1,4]oxazinyl, imidazo[1,2-a]pyrazinyl, 6,7-dihydro-4H-pyrazolo[5,1-
c][1,4]oxazinyl, 2-0x0-2,3-dihydrobenzo[dJoxazolyl, 3,3-dimethyl-2-oxoindolinyl, 2-



containing 1-5 heteroatons selected fromthe group
consi sting of oxygen, nitrogen, and sul fur, optionally

wenbstitost ed from1l to 4 tines with substituenPCI/EHS2008/063039
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defined belowin R9; R4 is H halogen, -OR1 1, -NR
12R13 , -S(O nR14 , -CN, -C(OR 15, G -C6 al kyl,
C2-C6 al kenyl, C2-C6 al kynyl ,”"C3-C6 cycl oal kyl, or
cA-Cr cycloalkylalkyl where each of the G -C6 aIkyI

- SRR R T Y b g 02

t Gedofd] [ﬂes Swﬁadiliasoms{l,z,uﬁﬁhﬁal@{a ﬁ@]pyf&dlyhahd)w dxo- R10 ;
or R4 is [ 2- 0X0-pyridin

I wyridyl
pYh RﬁItaafm[‘I %ﬂpwgézlr?r@ﬁ) Ybyp%m%lw sub%twtsé fiqgn 1 20 4 times with
r , I I z I
DA TS BN PR o RTINS BYERZGH M- s
[ bmybhcambgdyples Dr heiexioyyqlemdnmﬂg 134 het¢rbataohs azlettydi from the
tetrazol |nden [

b St rear e SRR b R b ol b pions RS sO5tRited from 1 t0 4

diied aPenB iRy deﬁ%éﬂ ydbRgm2ot hi ophenyl ,
i ndazol yl, benzi m dazolyl, benzooxazol yl,

benzothlazolyl ben20|soxazolyl ben20|soth|azolyl,

OB 08 R el iR RS Raduns ASRD siigeion it Ci-C

ptah@l @Lawdlkengw@c&amyn@h,, C3-Cg cycloalkyl, and C4-C7 cycloalkylalkyl
2, 3-di hydr o- benzo| LleXlnyI benzo[ |, 2, 3] tri azi nyl
béWild{flleCM]StOdﬁilalquhwu stfpiod Hiogb /3 infenaaihi sebsiyppents as defined
yl., 6aH-thieno[ 2, 3- d]|n1dazolyl
géﬁahh%Idfﬁ 3- ]pyridinyl, imdazo[l, 2- a]pyridinyl,
PR’ ézg@drefim&hyla] pyri dinyl, [I,2,4]tri azoI o[ 4, 3-
alpyridinyl, [l,2,4]triazolo[l,5- a]pyridinyl,
thieno[2,3- Jfuranyl, thieno[2,3- ]pyridinyl,
t i epo
¢ lilhr eIF bed % aI]ye%?éE Hid@})fént'dﬁ]ifltg)r &{I&te%l_fgc}r?ﬂié ?rbﬂly l:ons stlng of H,
f lhalog& 20dK_| B rS(IQ)nR 'Ri-€M[-L,(BIR ' pgr-62 lakkyl, ,Cz Cs alkenyl, C,-

5% a( {/lt Cs1 lféﬁ&gl}v)%l?;d aé(i QE-IC7 chlgz_a[lbyllal(ﬁl Hg}}erem each of the C;—Cg
alky i) ydr Qe b, Ry L@ZAkAYD ¢3 cd Hclcﬂill@ﬂ amldyLE; cycloalkylalkyl is

-oxocg 3- di hydrobenzo i ] oxaZol yl ,
3 OBU@IaHEtSthEﬂbmehU‘@I 3 hlynles with swlestiRieBtscis g finast below in R

R N

] Ihbtefﬂcgéq@bt Bys, 5] [6, 5] [6 6]-, or [6 7] fused bicyclic carbocycle or heterocycle
tetrah ro-[ 4]tr|azolo[4 3- a] pyrazi nyl,

[ porgam]qgrh gilgqeg{ag)rgs se}ﬂcmfm YA group consisting of oxygen, nitrogen,

d(gulh{r’ ﬁ]tl%ll%l tﬁﬁ)g 1t91 A(‘i f’?’om "1‘]{8 fnﬁés%lanlé %ﬁl%lt%’lhnts as defined below

|on Gt ed from
subeltuents as defined belowin R9, or other 5- or
6- menber ed nonocycl i ¢ carbocycl es or heterocycles or
[5,5]-, [6,5]-, [6,6]-, or [6,7]-fused bicyclic

CRY BOnElSRnDr ot eNRere) e opntal eNaCioR et Rk C,

niatkenge;-Cantkysyl, CsiCs cyplbalbmlabt ¢4-C7 cycloalkylalkyl, where each of the
C;-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, Cs-Cg cycloalkyl, and C4-C;
cycloalkylalkyl is optionally substituted from 1 to 3 times with substituents as defined
below in R'; or
R* is phenyl, pyridyl, 2-oxo-pyridin-1(2H)-yl, pyrimidinyl, pyridazinyl, pyrazinyl,
triazinyl, pyranyl, furanyl, pyrrolyl, thiophenyl, pyrazolyl, imidazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl,



substituted from1l to 4 tines with substituents as
defined below in R9; provided that for conpounds of

wo eoosb@msi A, X is substituted phenyl and R4 i SPCT/US2008/063039
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substituted nonocyclic or bicyclic aryl or heteroaryl;
provi ded that for conpounds of_ formula IB, Xis
substituted bicyclic aryl or H@Teroaryl and R4 is
substituted nonocyclic or bicyclic aryl or heteroaryl'

d f
. TR B U bt
0 ﬂlﬂytimbehmfuﬂaﬁyle dth@dmlb eigddchibphensl, HdazdDR1L bénmm{kﬁiéiﬂl 3,

-S(OnR14 , - -CN, hal ogen or Ci-C al kyl,
\Aﬁ%‘?ZQPﬁaZ@éS@hbeé‘fZOt?ﬁ‘éOI@ b@%lwﬁqugl BapBARiazplyl, benzotriazolyl,

Op L SRRy @ ot T5 SOh RS AETAY, Ginolipy
obtlfatauzmyl auiroxal¥yil.s2, $+alldgltdrd bm&d[]nﬂkimxxyqll i enhdtl Ql;ijarayinyl,
BEwbhr IR i oLt i Symmaairiny SeBf bisndlp. o

falﬁgfﬁl&aﬁglyg "au CByI‘?@lBFZ S Iﬂgldﬁfgl Wnl&azbﬁk%FMMing&?ré?zolo[1,5-

cycl oa and

Cyﬂﬂwdiﬂwl[é12wtrla2@1ab413@ﬂpmdmyh (18, Afriazokgl, 5yz]pyridinyl
b%{r?g%{,ggbjﬁléf r- i %ﬁ ﬁgfpl Ely -}lflilg ﬁg%ﬁé' §tgr1(§n 1} ﬁ,lro[2 3-

g@]py@llumﬂl o[ 3 wa]ﬁyﬁdw@ylpm%bﬁm inf8iny1, @6 [ 13- riafidinyl,
R8 is gendlnet RO i s indepen ently$selected at

cHitncseachipEngey irineol Sabaoymaent o friragydrgpnidazo[ 1,2-

f 12R13
Cgfﬁ{ﬁz&%g%? SRR A eyt o 23107
Iﬂgc)}i%bﬂzﬁzlo[d]lozleoﬂiylaji Bsdlmetggl- Q.?@)Xlainklleﬁlryylll,,2I E;?cla 0B- @hydmyllH-
Cautor G e solch] SoIaaisolv Tepeattll kRIS Ryt esolyl, 3.4-
| y/ |
SR EYRRALAY 11 4RDz o, o FURABY ORI hridzBlo(4,3-alpyrazing
s b3 ditrinarie[d, s8] peelzingb @-dval- A2, # Jiridb® [4, 3R Pyridin-2(3 H)-yl,

d dent | ted at h f
< GBSt HoE FaTg) BLp BRI o g st ANl G in R or
Ooth@r § & dilembefeR rﬁoﬂbcycli\é%m%les Oﬁge@rofﬁ%aor@ﬁ 9 FT61§

, { and heteroaryl, wherein each
hét.e m[ﬁﬂ]g?u&@d@scyphc oepbwmws oy hstamsfcplt:m@dammg dr51h¢t@roatoms

bsti t uent hoy
! sE1eRE blonfe BHRPeRbtG Msth 3R btgR o ek, SRgority
a's&éhtutéagﬁr&ﬁ 1copel taabdath sébAtitaéns s Hemiddeadvk i R”;and
-C(OR 15, wherein each of G-C 6 alkyl, C3-C6

cycloalkyl and C4-C7 cycloalkylalkyl is optionally
P&Ad g%ﬂ%g\olll; & | éﬁ}gsooisfohhgﬁﬁé S&#Bﬁ{té& dﬁi}%ﬂglsantﬂsl{“ 18

g sMntmemeﬁ@dyngc of bipheieyryl d@éhﬁ&:)ﬂarylpy ri dazi nyl,

p%{olvr‘g d tﬂat for compounds of formula IB, X is substituted bicyclic aryl or

heteroaryl and R* is substituted monocyclic or bicyclic aryl or heteroaryl;

provided that for compounds of formula IC, X is substituted monocyclic or bicyclic

aryl or monocyclic or bicyclic heteroaryl and R*is H, -OR", -NR"’R", -S(O)HRM, -

C(O)R", -CN, halogen or C;-Cs alkyl, wherein each of the C;-Cg alkyl is optionally

substituted from 1 to 3 times with substituents as defined below in R'Y; and

provided that for compounds of formula ID, X is substituted monocyclic heteroaryl

and R* is substituted monocyclic or bicyclic aryl or heteroaryl;



pyrazinyl, other 5- or 6-nenbered aromatic nonocyclic
heterocycles, and [5,5]-, [6,5]-, [6,6]-, or

w 8goghi4fossed bi cyclic carbocycl es or heterocycP@psUS2008/063039
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containing 1-5 heteroatons selected fromthe group
consi sting of oxygen, nitroge and sul fur, optionally
substituted froml to 4 tines Wth substituents as
defined above in R9; R12 and R13 are each

| RISRERIEN Y RELRSLER LSRG BYR B GPRSLALhBRERT ctc,

Cylklyh aﬂzl(%l aall:éﬁyl Cz\m«)eﬂEyﬂyl@Gm eiclcﬁllkyl 4ol @L@y&yclcﬁlicﬂﬁkyl
cycl oal kyl - C7_cycl oal kyl al k is. optionall

s a%féltqftvmlelawfop&ﬁmilw S@b%tlttlﬁeﬁé@w 3 ﬁm% Wltthw@h%tgueavés as defined

dl égbcq ¥e in R10 ;R12 and R13 are each

ependently selected fromthe group consistin

piaénm and B a8l genadithoolishewitls theqroGsarthiaberle dnemﬁﬁgymj Rtis gem-
terﬁéycles wherei n each of the phenyl, benzyl, and

8¢t ¥: nember ed monocyclic heterocycle is optionally
substltuted froml to 3 tinmes with substituents as

defined below in R9; R12 and R13 are each

i Baeqo'md@imnﬂwlyasetﬂcwdgle dadhi asyerrénee fionya swhstitient inghdgrogp

B SPa PTRE 8l 2 FRe GVBu condl SiPheTor

OXMBET(OMIR PREENS (G RIM@&” oher ey, td}ecgom@l@ecbz-g alkynyl,
bi cyclic rlng is optionally substituted from1 t
B

t Crés axrlonlkyligad Cms?ewvgloelévléawédvlfqr@me@qheof&lo@ alkyl C2-Cs
R Eh L A b LR o BRengh Sy

b slhhj;giaxﬂecbfrcmql oG tirthesowitiR&bsandnRbs dafisedtirkenid RYet her

with the nitrogen to which they are attached to forma
saturated or partially saturated nonocyclic or

bR@%.Qlulld?e ?ﬁg GUELEd $ELaBE bE&Gr e e s@BﬁHﬁ n[t in the group

consistin I peridine, pyrrolidine, norpho
t ha')mmmgrmcﬁHJNe halbgerﬂrba(a,zauqan@R i soRARIS Hﬂ(ﬁaemR” C(O)R15
rrol ne, 3-oxonotph

2-0 eri di ne, X0
338 B RGbgHaH i fach o te 9136 0f bEFIOAGALBIA GRERgpaIB. substituted
a}‘ﬂéﬁ{ g ﬁﬁme§w§th7su§sﬂt€én'fsafm’d%ﬁﬁed bbove anffk? riazol of 4, 3-

a] pyrazi ne, and ot her monocyclic or fused blcycllc
het erocycl es contai ning 1-4 heteroatons seIected from

o Yoe and su 0
Ert stk RO 2 i R 6 G B R iiontion. CoCs

se&@@afueﬂam(gm apendeDfR'Y, viHer@elchasayrCg @H‘(?l tEQI&@EIoﬁ]k@[nand
the group consisti of hal ogen, cyano, -

ﬁggfg;m oalkyg{l@)l srﬂ:&upnally @(()g)ltheiigirom éﬁq 3@me@4¢vlﬁ1 Wptltuents as

o C 4 alkyl is optionally substituted

?p%%%%q?§9§£%§xﬁé?\m th substituents as defined above
i R'RLQelectRl Broanttic Ridipaoasittideest ghegdt baizyWpyhiddzive/1, pyrimidinyl,

nitrogen to which they are attached to m a
h@t/@?%[}@rf@rée%@ﬁ@m F r@tﬁ@tlcgmawye%gwgmcwewnd [5.51-,

pi[@?]'-,a[%i,é]-‘? or %,%ﬁ@é@ﬁ%%ic@é&rbocgél% or heterocycles containing 1-5
heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur,

optionally substituted from 1 to 4 times with substituents as defined above in R’;

R'* and R" are cach independently selected from the group consisting of H,
-C(O)R", C;-C4 alkyl, C3-Cs cycloalkyl, and C4-C cycloalkylalkyl, wherein each of
C; —Cs alkyl, Cs-Cg cycloalkyl, and Cs-C; cycloalkylalkyl is optionally substituted

from 1 to 3 times with substituents as defined above in R'’;



oxo- |, 4-di azepanyl, 5-oxo-1, 4-di azepanyl,
1, 4-di azepane, and ot her heterocycl es containing one

w@odastiiosal nitrogen atomin thr ring, where tPer/US2008/063039
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het erocycle is optionally substituted on a ring carbon
with froml to 3 tines with a substituent selected
i ndependently at each occurréente thereof fromthe
group consi sting of hal ogen, cyano, -ORl 1, -NR12R13 ,
4 t
%I}d{'}?ﬁlﬁre ¢ %I‘%E n]#nf ly ?ég%cr‘cr] glfr?céi t@é lé% un 08ﬁ51¥ﬁ1g aolf'%henyl,

S bblﬁztyll taui@ dthes 61 ecé-attnibactenendentliyhdadro@atd, Gaedin ok ef the
thereof froamthe group consisting of S(OnRl4 |, CﬁC»R
1Bhe%dae@a¥1 W4 1% PrICHPAEPe nwn@%)@ﬁc detetgcyeieas eptiopplly

tal
BsS t ﬂ?%de%?@qgté 3J E#%Sﬁgléﬂ Elgdpm]ueh@ a%f%ﬁ{%iozema%& IEQIS are
t ak?e;mdtmlé atchench widehertdent Ink bridgehbitylishingtrontying6-€ 2 carbon
attachea taQ f? m a heterocycle selected from %IP QL P
c 8IPsIsAnf pgtiga é! BBREYNHAIC GRS AICIERRigms yqlccted fromTthe group
Oé%shstﬂlg%'f@%%%%nﬂlltrogé‘[ K@ shifft; Qhél%ﬁlpcﬁ@}éhd ed bicyclic ring is
4-di azepane, and 6t her heterocycles con %aln|ng one

adgilqnadinaubsmltutﬁd)@em latoohtiings witk substignentsseleetet! Hiwm the group

het er. 1 d th

ST Ekar B BB RN iRt Qb Soyifliak P Ruddbpiggty one of
|mﬂ%@ﬁn@%ngéyn@gﬁQﬁgmh@gﬁ rrence thereof fron1the

gropp consi sting of phenyl, benzyl, and 5-

6 Resrsdt o draipkeraiopetheroyish Breyriregsndo ﬁthéﬁhrfh%ga@ agached to form a

h t

oS BRR AR B KL R & BRIEIIRISHMheRbted from the

plagsuyl condisitaydf, pigoridiirke; pﬁtmdlcﬁndmmphi(ﬂdlehﬁhicﬁﬁ(ﬁpy@hﬁ is
optlonally substlguted from1l to times wi.th
s lb4lorpzindics 1598270 inRett ORNRAKIALEE: ﬁ@xoamwﬁéw Raoxognorpeline,

13F %t}g&BOIgQQIMS 214 3etrah H],Ioﬂﬁfdag%[g 2015]8 %lnb S5.8.7 8-tetral(1ydro-

bri dge IC ring con ai ni ng on’ at of
opt.2 gitahofo [éo?ndzbmizn@, onleothar rmmoeyhei arfostddneyciie hetetoegicles
fromthe group consis f ox . hitrogen,.and .
S G RO TiRsEd (B R bivger STGPIREaaiy
?ﬁ&ﬂaﬁl?kﬁ@stﬁﬁt@d‘fr&nﬁ Pto3 ﬁhl@?%ltl’i"atshbs?dﬂ%"t bélé@&i ﬁdependently at
ted fromthe group consisting of - | kyl

e:@cd))@cm@enca tebrecd(fQym HRIgrpupeonesisting pf h@ngan cmg GRS,

oKt g @5 B Ahd e TR AT BRARIG) i b R

oapn&fallsr@ﬁ@stﬂﬁﬁ&@fr@ﬂlt DiEE3 6@EERIR @uﬁshqréhtsm@ defifdddabove in R';
consi sting of oxygen, njtrogen, and sul fur, where the

bR d@@ong iaes/igkerciogether wish thstmitgessn|ty whighsthey we afiaghed e form a

B TS SR S SR R R AO DR . >
; okd4 4- slas@aeyalt &@xﬁﬂ@hﬂiah@agylo ug-denpusd, andjotbtr Idterocycles
-NR12R13 , CG-C 4 alkyl, C3- cycl oa kyI and cA-Cr

c%mtalamgwnaa@utlonmv%geﬁ atoqp 61# rigg. whelf (e heteracyele 1s
Cﬁﬁil&ﬁlll@é{lbstltuted on a ring carbon with from 1 to 3 times with a substituent

selected independently at each occurrence thereof from the group consisting of
halogen, cyano, -OR'', -NR"’R", —§(0),R"*, -C(O)R", and C-C, alkyl, or on the
additional nitrogen atom from 1 to 3 times with a substituent selected independently
at each occurrence thereof from the group consisting of S(0).R'*, ~C(O)R"’, and C;-
C4 alkyl, wherein each of C1—C; alkyl is optionally substituted from 1 to 3 times with

substituents as defined above in R'’;



and C4-Cr7 cycl oal kylal kyl is optionally substituted
froml to 3 tines with substituents as defi ned above

WO 0oBRADI081 or R14 is selected fromthe group coPSI/BE81008063039
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of phenyl, benzyl, pyridazinyl, pyrimdinyl,
pyrazinyl, 5- or 6- menber ed ar matic nDnocycllc
heterocycles, and [5,5]-, [6;, gy - , [6,6]-, or
[6,7]-fused bicyclic carbocycles or heterocycles

C gt ér?H rkln %relrf’ﬁéen t%ggtflgtﬁ\%/ﬁ i 8312‘5'{}(%6&1%9 Whlﬁ(?]frﬂlé §re %Etgé’h%d t? form a

COﬂSIS

s lhbtﬁfdcty&lb edeété@ froin the g#outpi dOBRS stiMgl dT pepedsdind, a&moplpaﬁazmyl 2-
defi ned above in R9; is selected fromthe group
c eﬁgwlﬁrﬁhﬁ@epanylm oxgptt- ilazcmmyliéﬁl@azep@% @qoféwlgﬂterocycles

S e

c pphcomlllly)shlwtikqﬁbd 015 tlmpatidmnahll rytrsg,dnsdtcbm wtithch $ubstitudnttsoledted

th substltuents S |ne above in R10
ep@%aﬁ DR PF%’l‘i‘iePﬁf‘et%ﬁ B & P r‘f@nﬁ“n&{’éﬁ’;‘?finﬂ benzyl,
b@ﬂdf B'J or @Meh@@%%émat%ét%@cﬂ%lconﬁﬁﬁ@gzlﬁﬂeteré&torﬁﬁ selected
6- menbered aronmati c nonocycl’ic heterocycles, and

[ ﬁoﬁl the gf@ipSionsistigg &) oxyger, njteygei.- éndssetfub vt dach of the phenyl,

AR5 S S SRR A L PIBS s

NintithQeBAitu@assddfihbd belowtih ®Agdd y substituted from1l to
4 tlne§ mnth ,S stltuenté S def| ed qpove in R9; nis

owhen 8 i9-NRi°Rpy arhe(@BIR oBm nejthet Bv yd% tSr?alvﬂctg@}i bytyshic ring
Féorlg_glgﬂ% ? 8%%%% %tﬁgt c"%g %g%oetga?/]]y%gﬁﬂymg (Igc))re%%?oa%lms
3séltdted froortaegiduylcppdieimgl of oaygan nivxigee, a0t ,sul(ﬁl.lir ﬁlhere the bridged
pharnaceutlcallylg%%g pt abl e salt thereof.

REKY GRS 15apHept Hitated ﬁf(mééq ? gaes ol W%tﬁu?ﬂtwéected
ol @S tggdulp%ﬁgl ow@lnt3a£1ﬁ3ﬂ1' n )ﬁ%ﬁ&es [OER ‘@8 Ckither R'? or

ot hers chanlstlcal rough ransport er
r ipis ak@ -Cnidk i subgitutod mlilhdaebm:iged biyeli¢ hag cqualamgy’) Hhchrbon

selectivity are ortant factors in | eadin
iR ontle B FoBReTIta Ry or R ey siaded Bofrihgrou
ap@ndiktinkiof Bxf@é‘h ﬁl’h%@éﬂ“ﬁﬁ@l s@furN@Wers hdbiied 'b[tqrbﬁ@ﬁhg f3s-

onetlne a dual action transporter reupta
i ahiidrially rsubstlé.utad Semekto emenwithiselstittents sdeasedbiipm the group

transport ot.ei n nor fidi. ne transporter

o R E RS SRR A PSR RRG o' of "the Fut ure,
25(9):907-916 (2000), which is hereby incorporated by
reference in its entirety) and has bg mar ket ed for

t Re' wnelaetad fomhe BEPPsIBN s dNb R acclp@f pllsHe FaiCs
%y{@g@lhéﬂ@ﬁq F%Jé&@lhlgkféa}he i dlcRe deee 2%%6 cycloalkyl,

s ped Ci-incotloglRpla ks Bis@ptisyaipt snhﬁlltﬁtabﬁ :ft%rjlnn il Tli@l? tigless with substituents
b abave inR gl physteal
R'* is selected from the group consisting of phenyl, benzyl, pyridazinyl, pyrimidinyl,
pyrazinyl, 5- or 6-membered aromatic monocyclic heterocycles, and [5,5]-, [6,5]-,
[6,6]-, or [6,7]-fused bicyclic carbocycles or heterocycles containing 1-5 heteroatoms
selected from the group consisting of oxygen, nitrogen, and sulfur, optionally

substituted from 1 to 4 times with substituents as defined above in R’;

R is selected from the group consisting of H, -OR'"", .NR'"R", C;-C4 alkyl, Cs-Cs
cycloalkyl, and C4-C7 cycloalkylalkyl, wherein each of C1—Cs alkyl, Cs-Cs cycloalkyl,



synptons as well as anxiety, to its dual reuptake
i nhibition of both serotonin and norepi nephri ne.

wo/enuBaimgi ne, which is also reported to be a sSECBUS100€063039
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serotoni n and norepi nephrine reuptake inhibitor (SNR
cl ass), has been reported to thibit a nore rapid
onset of action. The | ate onSet "of action has been a
drawback with the first generation antidepressants

e T W

paﬁﬁﬁhmﬂemdnﬂmlﬁ&(ﬁhis cl ass, can take four meeks or
| onger for full anti-depreSS|ve activity to . take
eff cktselpeied étpmo&hs LR ORISR ARPERAPGTZY pyidaziny, pyrimidinyl,

n h .
" BrEBIEBC| BinGRRAL Iiaht AR helcRBlIE Snd [3.51- (6,51
ADHD] durbj TR-usetl By N carbokes of hetamcplst cdntaniugntd feteroatoms

d or treatnent of ADHD, . at onpbxeti ne has
Seieed B b kb FrogPithe o iosY b aitfoseh g b paionally

sﬁt%ﬁHitéd fr&hAneXetrh & en R SutlshBicAQ Vi3 AL &8 HBAL in L& i s not
schedul ed as a control | ed substance because it has
m nimal potential for substance abuse. [0017] In a
nangg; %1Iar to the newer clinical agents like

d %?i e, dul oxetine, and venl af axi ne, the
compounds of the present invention may exhibit
i rproved efficacy towards broader synpto

défpihetbs fQiing%Em&?)ﬁbﬁl@hﬂé V‘élientRhéS Hrt?é@émyli Pﬁwmoi baphepyl; and
F OS5 BBET, KRR S8R E T o BT R Mol eny:

such as depression. In addition to providing inproved
efficacy, the conpounds of t he resent i nvention may

aPE#! %AF ai or p phamageigically asfcatagleds téinfetft s. Finally,
because the conpounds of the present invention possess
aldkr se t Repdportregent @umaé kevebtigatipng Wih dprgef suck as duloxetine,

B GPESH B R SR B P Rifeporer

[ @Qib&ilke THIEbIPbR PRIVIdd SW@MLE hat g&lerﬁdyaﬁldts@le@@‘fwe @$portant factors
represented by fornmulae 1 (A-D) having the foll ow ng

st lseding & dughwih agHepeovex cffegsee J@ptoyeq therapsptic index, and utility
Tﬁf@tﬁﬁ% o?ﬁgvv%[rflr%alq{rdr QibRr %ﬁgﬁ? ef:cltroﬁ transporter
ec r om

car bocycl e or he erocyc e sel e gro

c onptakt iimtgbiadr, Bhsvlektiveinhibayt for%emmmpttams@onér(praﬂd)n anld,
yrinidinyl pyridazinyl, pyrazin

pyprgﬁrﬂep rmﬁrtfeﬂsmrterﬂ)mtglﬁypuptglﬁ (§B¥p@ﬁaye;t rall gé;éfg%qu fhe Future,

s st G Sl heraly DNSRERLYly i o
t by leeolnydrketep far cblnmﬂrd:aymsmmﬁtdepmtsem dndodrmlieticpedipheral neuropathic
pain. In clinical studies, researchers attribute the effect of the medication on a broad

spectrum of depression symptoms, which include emotional and painful physical
symptoms as well as anxiety, to its dual reuptake inhibition of both serotonin and
norepinephrine. Venlafaxine, which is also reported to be a selective serotonin and
norepinephrine reuptake inhibitor (SNRI class), has been reported to exhibit a more
rapid onset of action. The late onset of action has been a drawback with the first
generation antidepressants, i.¢., the single action serotonin selective reuptake

inhibitors (SSRI class). For example, PROZAC®, the prototype drug in this class, can

take four weeks or longer for full anti-depressive activity to take effect.



times with substituents as defined belowin RO, or
other 5- or 6-menbered aronatic or non-aronmatic

worneayiwBi ¢ car bocycl es or heterocycl es cont ai PETIgSA081063039
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het er oat ons sel ected fromthe group consisting of
oxygen, nitrogen, and sul fur, gptionally substit ut ed
from1l to 4 times wth substitaénts as defined bel ow
in R9; or Xis a|[5,5]-, [6,5]-, [6,6]-, or

Byl 452 SR PRI S PR St mmpone

| RERRKE inIBIRA OhA4RBY narlReNZOt fHearAgAN: of ADHD. Unlike
di h droanzothlophenyl di hydr obenzof uranyl, indolyl,

| BéTAﬂHﬂ yilone jof el hesf Ifreqb@rﬁlzfo{sw Bilugh ib(fdre,atment of ADHD,

ﬁg&?{gaz 0 lgpileb gﬁnl?ng%cglg g;la t¥16 éiﬂg%ﬁlzﬁ]g 2L I’%Z [kg/ a result,

bﬁf&)lrﬁixéhﬁ’czﬁ)is%he ad\ARALOWat 1tt1§ﬁdt@9h/&|1[1[bﬂ%@ RtdaMirelled substance
qU|noI|n¥ |squ|no i nyl, quinazolinyl, cinnolinyl,
Ay

ph@msealz minigpal prssatial Ayisubsiensg aphse2, 3] tri azi nyI

4ﬁ§bzlh omzen;‘/'P 5 I(r]naalel%}%?/l rglé%rztg élsec | B der %Fl%rc]:a% oa[gents ﬂ<e L RHo% %u’le,

t dhiloadyd; eeneoayche, hﬂ@écﬁﬂpdunds Bﬁthb IpstBIyH invention may exhibit

qui noli zinyl, 6aH thieno[2, 3-d]i m dazol yl,

| WWW%F acyzowpsltIreRdsy SYmptAing 8 é‘fPT?LSS@ﬂa]Tﬁ‘)WPHiPHWdS of the
I I

CPaER i enfior R AL G mort ryfy Shict bRARIGR ¥ tratmen of

] pwtradi herybus $ykicen@8S)2tischpasr sudhay depressicod. Zn&ddltlon to providing

ridi furo r |, thieno[3

SEproned ?—%ﬁcy, fhﬁ@?@oﬁl‘@/ qflﬁg IS pen etk atsg cxhibit fewer
] RYARZLRY kide REREQL Eally Deed X @l &ﬁﬂﬂo\ﬁhds of the present invention
benzo[c][I, 2, 5]thi adi azol yl, 3, 4-dihydro-2 H benzo[
] |pbssd@soax@zq':m@/transpmt@tazqftakezlnhﬂ»}tpy]rmgﬁhythey are expected to be useful

6,7-di hydro- 4 | o] 5, I |, 4 I,
AT 19‘%%5%1%55@%5%{%&%{ g o
3, 3-di net hyl - 2- oxoi ndol i nyl, 2- oxo- 2 3 dihydro

H-pyrrolo[2 3- ridin benzo[ c 5] oxadi azol yl,
benzo[c][I, :LR/EB m&%ﬂ:WPT{QN'Qﬁ thHE INYE HON

a]pyrazinyl and 3-oxo- [I|,2,4]triazol o[ 4, 3-

a din-2 , S to
SRS 268 el AR PR PR Lo
otdretuldcd(AID), havihgThe folloGyifg structure] 6, 7] - f used bi cycl ic
carbocycl es or heterocycles containing 1-5 heteroatons

sel ected fromthe group consisting of oxygen,
ni trogen, and sul fur, optlo alky sybstituted from1l to

4 times with substituen d below in R9; Rl
and R2 are each indepen sel tgd fromthe group
consisting of H G-Calk a Rkenyl ,
C2- C6-al kynyl, C -C cycl®al Kyl ) C4- C7

cycloalkylalkyl each of whRCHR?% s ptionally
substituted from1 to 3 times with substituents as
def i ned I(A-D)

where:

X represents a 5- or 6-membered aromatic or non-aromatic monocyclic carbocycle or
heterocycle selected from the group consisting of phenyl, pyridyl, 2-oxo-pyridin-
1(2H)-yl, pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl, pyranyl, pyrrolyl, furanyl,
thiophenyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyrazolyl, imidazolyl,



belowin R10 ; orR2 is gemdinethyl; R3, R5, and R6
are each i ndependently selected fromthe group

waeonsilstosng of H, halogen, -OR 1 1, -NR 12R13 PCT/US2008/063039
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S(OnR14, -CN, -C(OR 15, C-C6 alkyl, C2-C6

al kenyl, C2- C al kynyl, 1gycloalkyl, and C4-C7
cycl oal kyl al kyl mhereln eacﬁ f the G-C 6 al kyl,
C2-C6 al kenyl, C2-C6 al kynyl, C -C6 cycl oal kyl, and

-C7 | | o Yot [ fir
tcg"%il?zg’)(r?ést%d?% Bt AR ALY ok 3&1&%@&\,&&%@@3}& to4
okine8 witRSub@nteiRbasdegined béloivriad ®3 emaandr y oa6merlered aromatic or
6- menmber ed nonocyclic carbocycle or heterocycle or a

[ gog]arorne[t]@ rg(]nocycflg C@}rbocy%lps ?%heﬁro@xféeéd:og‘gag]}}%g { ¢ heteroatoms
C 1988&’ gbﬁtﬁé %é%{?&é{fﬂ eof%‘%yé&: ﬁigt#b%?& “and Qﬁltﬁ%f B ARy

ecte group Econs
n smlrsugﬂeasd framd tsull tiraes, wiolp substiuehty as db&nadthﬂcezd irf Romrl to

435 1|5|m?[ﬁ gﬁmo Lg;ﬁls Lﬂ%(ézl g?%l Eéqsfmggﬁ%%_ggecgﬂgel ¢ Hpﬁ%erocyc‘df\lselected
@_69) fRe %%up@ohgst@lg%fklﬂhenéq s Plﬁ |b5§ib¥ﬁrany32béﬁ§oﬁlldﬂﬁ%1

C6 cycloal kyl, or C4 oal kyl al wher e each
Oﬂllb’ﬂ@b@lm@llaplajnky |d1hy@@qﬁmaey|ly [ndom 1QGndd lky mdo linyl,

- 6 | | d 7 | kyl al ky), . i
OB TohE R Khane oy T Sty VordatYinidediv
SUQ@TOhSTOM%‘l}‘El agazbefli Mﬁoﬁﬁh@é&llylnbéﬂ&rwz&m Réplitsyl,
phe pyrldyl 2-oxo-pyridin-1(2 H)- pyrlnldln

pm%ﬁcirpﬁ@nhthquwlwl JIsagpinglinyly Hulnﬂ%ﬂhﬂﬁly plnnplymdnghtzalézinyl,
P8yt PR 2RV Bt L a PR B i etz YT

Ob&@ﬂo@l&@]d}dx&nﬁlﬂ[ﬂdh@lﬁn}/l ,dlltydtdbaﬁﬂjcyblohep’ld@m,yl
i ndenyl , i ndol I soi ndol yl , benzof urany

b&HBY bR )fohept?azsh ikHizingl, gyee HEEKH; éaéfdhlaﬁw 3-dJimidazolyl,
d |

o DO GBS iniaa b B Ap fdin PE BE DL ORF Plofridiny
b@hzﬂ]tmazmo[amu}pmldmh ﬂueno[ajdi]ﬁiranybethm{aﬂz Bb]jxyn’dimlyyl ,

Ry menPnaRu! B A Aok Bt 3 Dby PATL Rihors.o-
Zdﬁfﬂlhhm!’ypf%[lsz@ldhpﬂﬂrﬂuw @Mbno[@@nﬁ]ﬁwam%yﬁ] triazinyl,

I azi ny ronmenyl ,” 1 ndoliziny

qibﬁln?@i@]ﬁ]l 2}§]oxa@amlylh b@rzo[ 132 S]rﬂl}ladmudzloliwdlhydro -2H-

5 BA1AEL bl P A O i B

akpy mq&daﬁmly]. 2[dx022, @Jdﬁﬁ dmhﬁi[kz]o'iazoaizlpy BLccimramyl-z oxoindolinyl, 2-
t hi eno[ 2 3 ]furan thleno @yrld
y

]Eﬁi(@ﬁ gl zdrO}WﬁwapMﬁ bﬂmfrtsiﬂrwl shen]z }[ﬂébﬁ]%adlazolyl
SEBEE B2 KPALA I 1) SOl e JLRAT

I M, ddnehtola4, 3a&]pyf1a1m21[$[-l) yl optionally substituted from 1 to 4 times with

5 sgbstl’[usen%s%ts rdg Is{e%rboellorgv 9n R or ot%er [5,5]- [6,5]-, [6,6]-, or [6,7]-fused
bicyclic carbocycles or heterocycles containing 1-5 heteroatoms selected from the
group consisting of oxygen, nitrogen, and sulfur, optionally substituted from 1 to 4

times with substituents as defined below in R;

R' and R? are each independently selected from the group consisting of H, C;-Cs
alkyl, C,-Cs alkenyl, C,-Cs-alkynyl, Cs-Cs cycloalkyl, and Cs-C cycloalkylalkyl,
cach of which is optionally substituted from 1 to 3 times with substituents as defined

below in R'; or



a] pyrazinyl, 6,7-dihydro-4
H pyrazol o[ 5,1-c][|, 4] oxazi nyl,

WQ@2mR04@8B- di hydr obenzo[ i ]oxazol yl, PCT/US2008/063039
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3,3-dinethy|-2-oxoindo|inyI 2- 0x0- 2, 3-di hydr o-
Hpyrrol o[ 2,3- ]pyridinyl, begﬁo[c][l,2,5]oxadiazolyl,
benzo[c][I, 2, 5]th|ad|azolyl 4- di hydro-2 H benzo]
101, 4]oxa2|nyl
5,6 hydro-[1,2,4]triazol o[ 4, 3- a]pyrazinyl,
[?;5;%%??3%% o[ 4, 3- a]pyrazinyl,
3-oxo0-[Il,2,4]triazolo[4,3- a]pyridin-2(3 FD yI
|qpallﬁtsubst|tuted froml to 4 tines

<R epd Rt arepachardepragensy %ﬁl\?th freym thyy gf@tllh é9n8§tms pfH,

[ggqg?%e Pg{lg?wyﬁk(ﬁ((ﬁq{lbo %IShe (r: Q%PlCeSC&rﬂqenyl C,-

c &k btkyygl, €s-(areytietléybeyt Ces; cycibaikymaﬂxgl lwlﬁtrdmbmhaﬁftthmﬁl Cs

sel e d.from osstl f oxygen, .
Ay b sarto b e Bt PRI P et el i
obﬁé@ﬁy‘%ﬁﬁt@té@ gbht v ﬁm@sswﬁﬁ fsh&ﬁ%eﬁ%' a@\ﬁeﬁﬁeoﬁ%low inR'; o

prOV|ded that for conpounds of fornula X i

sBosR, end Bd alprrﬁ@nly indamildazltly sSSmb@memlvb@d rﬁtmm@mh:d dagbagypcle or

oo EsE Y L3 Sl BRI LA elE cabBfugts g heteroeyelo

awﬂta@rnghles BERATaYIMPARIECRA firsin SMDSHUp LdrRkt AR BOE¥Edeh Cnifbgen,
bi cyclic aryl or heteroaryl; provided that for

c 8n Bl i sorsion gl srbstatuted, from il 4o ¢ imessivyith s@stitperse yedefned below

ot R@ cyclic aryl or nonocyclic or bicyclic heteroaryl
and R4 is H -OR11 -NRI1I2R13, -S(OnR14 , - C(OR
15, -CN, halogen or C -C al kyl, wherein each of the

G -, C al kyl is opt,ional stituted froml.to 3 tines
vatFiSI’sIu ?getnueﬁ ’a]éleJ |’n§zobglq4®v\pNn ﬁ&’)) ) . &nefls alkyl, C2-Ce

St | tg% Bﬁr CH ‘E%Wﬁ[i%; IOBr gﬁoall%laﬁgyl Svhere each of the

noc clic ete oary
s ﬂbﬂa aﬂlqtl eh- @Daikery}d c;:C@allmm}dy@i Ce cmlgdlkydr ateCe€oar yl ;

oSBT OO YA ES GOy | fo e wiheRgers as defined
CRal166- ﬁlﬁwrbyl C C6 cycl oaI kyl, and C4-C7
cy IoaIkyIaIkyI, each of which is optionally

s Rb &t phenylke dyfidydn2-oxe-pydding lr@é’)w phrimidisyli pyredaemyhpyrazinyl,
def bel

o THRSRyP T el ProBFliPeshatPBnbT Bilosb e
R&ok@zoﬂlﬁnﬂmaﬁﬁtyhyibothﬁgolyls tria26BPexdenLdlyl, HRARSRH, Rirazolyl,

each occurrence froma substituent in the grou

c &isngl indgnds inAalyb dewindalNidenzofugyl, rereattiophery Ezndq%myl

MR EAET AR RSB Dy,
Cbel%ogmﬂﬂabdnyd)thlaam@l GénZolsoxyad [ glabénzb abydzp lyth&lh%tnazo lyl,
g%@?lfeéﬁr%gﬂﬁyﬁphéab q@wogﬁ{s?ﬁgﬂwépw él%%@"’lzg lgyl ¢innolinyl,
TP MREH L% STy B R 1 2.

i heeéhd, éﬁttlhzynsleﬂﬁmhminatyl eadrhlzumi uruirerizenyl, réoid-thicno[2,3-

Slc'i?lrm azoFyTt I—} pyrro O[Zgg %T}Pyrldlnyl imidazo[1,2-a]pyridinyl, pyrazolo[1,5-
a]pyridinyl, [1,2,4]triazolo[4,3-a]pyridinyl, [1,2,4]triazolo[1,5-a]pyridinyl,
thieno[2,3-b]furanyl, thieno[2,3-b]pyridinyl, thieno[3,2-b]pyridinyl, furo[2,3-
blpyridinyl, furo[3,2-b]pyridinyl, thieno[3,2-d]pyrimidinyl, furo[3,2-d]pyrimidinyl,
thieno[2,3-b]pyrazinyl, imidazo[1,2-a]pyrazinyl, 5,6,7,8-tetrahydroimidazo[1,2-
alpyrazinyl, 6,7-dihydro-4H-pyrazolo[5,1-c][1,4]oxazinyl, 2-0x0-2,3-



consi sting of-CN, halogen, C-C 3 alkyl, -OR 1 1,
-NR12R13 , -S(O nR14, C(OR 15, aryl, and

whedsnomsy| , wherein each of the aryl or heterper/y52008/063039
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groups is optionally substituted from1 to 4 tines
with substituents as defined 3?ove in R; RL1is
sel ected fromthe group consisting of H Cl1-C4 al kyl,
Cc-C cycloalkyl CA Cc7 cycloalkylalkyl and -C(OR 15

, i |

AT R ety R oL BR B PG

t @yﬁob[m]wﬂdﬁnﬁ llb:atz(b[tc][e mss}omladeryl rbedch[b]fpl/e 5|]ﬂh1aBﬂaQol;yl 3,4-
ons

pﬁéwro 2‘6&'?%9[’9]%%&51%9»6 7 %ﬁtrach)nw 4]Wag[ﬁ9ta]pyraz1nyl

L?g?gﬁazﬁé[g@* 9@8@?@9g]3%w@t;‘5@]tﬂ&?gﬁg% d]ﬁyndm-z(sﬂ) yl,

[ 6pﬁ<}naﬂlyseldst1hltecy tbincl wat thocy witk sulptitieatsers mleﬁnédelselow inR®, or

a|n|n teroat el ected fromt
R R G R S S U S
S %)é}—' Gﬂ{% e/ql-f{ﬁe@ 'B‘lckgh@ %}bééﬂp& 0%&@1@%9@% éctnlt@ﬁ‘ﬁlg 185 heteroatoms

defined above in R are” each
i adecpechﬂemthsl gwp@onses.tnfgrqfwvm grtmgpn,@odsu@m opfiapially,

SR B ey Sy Sif iR e B I & &

cycl oal kyl, and C4-C7 cycl oal kyl al kyl is optlonally
substituted from1 to 3 tinmes with substituents as

déqurbd?d thgdoecanporads of fupuladd, Kissusatuedphenyl and R* is

consi sting of
HSD ﬁR&gehé&?%ﬁéﬁﬁ&g%ﬁﬁzl (ﬁmsm%{%ggbered nonogycllc
h ptcﬁﬁdwyhdta“sr comhiiuadoffanhulafiBl Kes pitstituted tieyetiylaryl@nd

5- or 6-nmenbered nmpnocyclic heterocycle is optionally
s hefsroaryl ead Rf iorbstitptsdangnogpdicgribpeyslip il pLRGE9ays

dﬁgﬂ%ﬁ &Rﬁlfﬁl"\éd Orla?%sggﬂdlggﬁcycﬁlﬁ 186 sEREY rnocha/chc orlb?}cychc

ependent IC rlng contalnlﬁg
carykbonmhmy&handbmmhodmdrbgrybmdtlh inithgOBA'e -8R > 3reS(O)n -

O S 2 e f LS S SRSl conay

bienseihit&d frbﬂﬁg toS AL @Rl@k&ﬁétlﬁféﬁﬁtab HLfiRA AR P0and
times with substituents selected fromthe group

cormwiidedithe fof cabhpagngs off floyhyla 1B K)is mrdbtitutcdamdnoaye ) Reta®aryl
, With.the proyiso th at. o nd R13 is a
o SRR e o o3 BieleR Ry Par BGaREh {oget ner

with the nitrogen to which they are attached to forma
saturated or partially saturated nmonocyclic or

biRcyed Reatsenelt mdgranderibi sdactd from Mo gieugyeensjsting of H, Ci-Co
RIS BRI, UL SR e POty

2egohagdiviaech i apeonalyoxibgjtuted|fifoti hey 3 nex @mﬂhrsphgitum as defined

3 oxot hi gpor phol i ne, 5,6, 7, 8-tetrahydroi m dazo[
Pa8iRae 015, 6, 7, 8-t et r ahydr o-

R* R’ and R® are gem-dimethyl, with the proviso that only one of R” and R® is gem-
dimethyl;

R’ is independently selected at each occurrence from a substituent in the group
consisting of halogen, -NO,, -CN, —OR"', -NR"’R"*, -NR"*C(0),R",
-NR"”C(O)NR"R", -8(0), R",~C(O)R", C,-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl,
C;-Cs cycloalkyl, and C4-C; cycloalkylalkyl, wherein each of C;-Cg alkyl, C,-Cs



[1,2,4]triazol o[ 4, 3- a] pyrazine, and other nonocyclic
or fused bicyclic heterocycles containing 1-4

whedsnomsons sel ected from oxygen, nitrogen anPCBHUE{008/063039

10

15

20

25

30

and is optionally substituted from1l to 3 tines with a

substituent sel ected independﬁgtly at each occurrence

thereof fromthe group consi StFng of hal ogen, cyano,
-NR12R13 , -S(O nR14 , -C(COR 15, and G -C4

-OR1 1,

al 0 _eagh of G- [ i Yoo
b S O G il off (o sEPRIBRSL pronaty
defiistiadecahome tord tRAE witRlbseineniRLS dafieeditrkeanit RYet her

with the nitrogen to which they are attached to forma

het erocycl e selected fromthe group consisting of

Diper.azi . : ' N . |

A e g ST D

h ebesising of eENG balbgém iChe oy a@R ' i -DWATR "N +S(OYRA', LH(OM ", aryl,

in r ring, where the.heterocycle is optionall :
S Gk P ebrad v SrS T bh LN ErorpO oty B optipliafsgsubstiuted
Wbt BicahRakt WantibsRles fdichndersRdenirPy at each

occurrence thereof fromthe group consisting of
hal ogen, cyano, -ORl 1, -NR12R13 , -S(O nR14 , -C(OR

1 .and C. ~.C4 alkyl, or .ont di.t i.ona itr

- Rovis PREs4 ot B Sorpe S i MRS HBAT Calh kiR, coco
| peEpaREeIRY] Yn@t-C > Qefewih et fithecealkyf RITtdYeloalkyl, and
grgﬁ Rlemy1 Yne 'g(?ﬁg(o nR14 . -C(%) R 18 and ooy
alCal7, cyglieakkelatkyd captionalty substtuggddyam il o dpmpasrvafh spbstituents as
S it . f 110 to 3 times with substituents as
dg%%%géﬁégggbﬁigaéﬂo ; R12 and R13 are taken together

WRt histsblectdd fioagde gtaupwohsktintdephang, Birzek peddiznyl qyminedinyl,
het erocycl e selected fromthe group consistiqg of

pPperay|: gEher 2- exopicpiesss agmatiomopgeyclic hetgiogydesaapd [5.5]-

5 )- , - 1 ¢ . - di .. _
TIRSPo S RRSEA il chat R had g -

i hetetvatom g lecwderen theezrbgt enmssyicg of oxygepinitvogdn, ynd sulfur,
substi t.uted on e diti.onal .pnitrogen atom.w a .

S Bpaenad et Srd Boad P pe R h S RN Aehted o iR

t hereof fromthe group consisting of phenyl, benzyl,

and, 5- or 6-menbered aromatic heterocycles containing
1R3” anstt Ry ot ok iglsbersicedy felented fiemghogioup eprsissingrodg Hof

OX 15 D trogen, ~apd sul fur, re each of e .
rERPR RO G C e R s Bl e SRl coch of
opt, Lopalklyy, Subisdyiclodk§tl ahd @R, dyelodlklyialBs isptidnally substituted
substituents as defined below in R9; orwhen R4 is -NR
15ReBl & 3 timeeik sebsiwents asidefaed fyedr RR13 i s a

briid Bi lic 1] i Dl - -

o A e D e

f ba;nyl,mﬁgﬁmu B- ﬁmgieﬁgief% Iﬁ(ﬁndaylgllgﬁlmterﬁ&}tcﬂdsgﬁhereﬁlmiclll of the
su] fur, ere the bridge icyclic ring is optionally
sahwlﬁh%d, Yoot SrBembetFsEgngRIcHe élaftsgchlséw&twna’ly

SehREHR from 1 to 3 times with substituents as defined below in R’
R'? and R" are cach independently a bridged bicyclic ring containing 6-12 carbon
atoms and optionally containing one or more heteroatoms selected from the group
consisting of oxygen, nitrogen, and sulfur, wherein the bridged bicyclic ring is
optionally substituted from 1 to 3 times with substituents selected from the group
consisting of C;-C; alkyl, =S(0),R"*, and -C(O)R ", with the proviso that only one of
R'> and R" is a bridged bicyclic ring;



fromthe group consisting of G-C 3 alkyl, -C(OR 15,
and -S(O nR14, or either R12 or R13 is a G -C al kyl

wGeamstidtost ed with a bridged bicyclic ring conteeTUszH08/063039
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6- 12 carbon atons and optionally containing one or
nore heteroatons sel ected froqythe group consisting of
oxygen, nitrogen, and sulfur; "‘Where the bridged
bicyclic ring is optionally substituted from1 to 3

Eégj;f'ns VWB Qresf%{p% é@t&&n \%/11;.’11 ﬁ%ln?t%;g@r_@ Ygl%httn}%r dzgfre %t{%hegﬁo form a

; smﬁtddsOrqﬁftaﬁyedtufdtm'ﬂnbﬂ@cygﬁ@u]pblmﬁl Itarogcefseldeted from the
-NR12R13 , .G -C.4 al kyl, C3-C6 cy cloalh% and C4 c7
c%qu@éiokwtﬁ}g@f plpqxndéreepm%l&aﬁe émordml@ea Igprorpied

%h:@%h%ﬁé r om%aﬁ@ %X n@éri@l’ﬂeag olﬁﬂﬂé @r@;lo%rphohne

|tute |tueﬁts as
d éfom&dom&mphehmej SRIDY Tetmhy&%bﬁnldaza[éﬁenz:]pm&rﬁle,oﬁﬁ 7 18etetrahydro-

8;?5%&?@? ﬁt%{;&é{%};ﬁ]@r aen%thfg e Oﬁ‘—ﬁﬁlﬁlp (¥ e‘fjagegztgﬂéhlp geterocycles

MRHREMG! 1Q4 el fIaRANCIER ted¥REn B§y%rﬂn nitdoBerPand sul fr, Qllld is

or [6, 7/]-fused bicyclic carbocycles or heterocycles
c opticriatly mgbstitBehBbrr bt bipcs with @tsgblstftmmmmltréecgmddmﬁndenﬂy at

i Sti of t f I
B Ry i SRy o QRS uioTRE of B et e S0R") Y
defRred’ aBaygRrI*n- a%%zmand 6,58 l861 8phdr&in @uder @L@wﬁlkyl is
conS|st|ng of H, -NR 12R13 C-C 4 alky

csp@w@y@uww frognkjtoGstimys with |sw|tmw awirsﬁnmqoge inR'";
:h
SHET R s NP VAR ol Sl g o

t heesocwtlt I@elsub@fmhueetgﬁo@&odﬁﬁtmg&cfpammet n- d%bglp;era@fnyl 2-
R15 is gelected fromthe group consisting

yl
b&RYH-diggaratdz P10y P L bfierereay iy it dipgrpans A Othsr heffrocycles

;
0 RIS 20OPB L TORARKE DL LD E BT QRAE LRSI @ cle i
captiowyigiselstiouted et ering ycaﬂbes mmrﬁmm tng timd widt £ sudatitrst
sel ec u consi s 0 en, R

> Selr T ety S Bt Rt ht g B T 80 eonsiatine s

4 hﬁl'o@@nc' gﬁﬂd" @RUSINR@RW SS@$), f@lléfiaf(@jRébQﬂ@ci @4 \Azl Br b§ the

0, wth the foll omnng provi sos f hat
| gdthtlomal béwgyn atom tramnloto %@rnphwﬁly la;substigucn ;elva’qghmmpeméenﬂy

en
SR bptRsfe s HReR O S Gnsisinans PRy ~LOR" and Ci-
plaa g e etticr&iakhoh AT ey all Bisoptibnd ReuBftutel BOAP] tohStimes with
used above, and throughoyt the description of the

i Avkshitucat, as drBnddgibosimy t er ms, unl ess ot her wi se
Imi,‘kg]niﬁﬁggd ’areséagétl toQ&hWﬁf‘ﬁ S qgtgo ée(ﬂ tg Phfert tﬂgy £r%'ah9&’}4e8% form a

heterocycle selected from the group consisting of piperazine, 2-oxopiperazinyl, 2-
oxo-1,4-diazepanyl, 5-oxo-1,4-diazepanyl, 1,4-diazepane, and other heterocycles
containing one additional nitrogen atom in the ring, where the heterocycle is
optionally substituted on the additional nitrogen atom with a substituent selected
independently at each occurrence thereof from the group consisting of phenyl, benzyl,
and 5- or 6-membered aromatic heterocycles containing 1-3 heteroatoms selected
from the group consisting of oxygen, nitrogen, and sulfur, where each of the phenyl,
benzyl, and 5- and 6-membered heterocycle is optionally substituted from 1 to 3 times

with substituents as defined below in R’; or



[ 0020] The term "nonocyclic carbocycle" neans a
nmonocyclic ring systemof 5 to about 8 ring carbon

w@tmsa410pr ef erably 5 or 6. The ring i s nonar onBtT/US$20081063039
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may contain one or nore carbon-carbon doubl e bonds.
Represent ati ve nonocyclic carg cycl es include

cycl opentyl, cycl ohexyl, cycl géntenyl, cycl ohexenyl ,
and the like. [0021] The term "nonocyclic heterocycle”

TG R AR el BT, GG RES” i Blod ol ring

moseaidfngtd1&2 adrbom aﬂofnstah& optlmgﬂls;cshﬁmmgsér&rc& rﬁd)te rliemdawms
ot her than carbon, faor exanple, njtrogen,
s selpqied froprehp prmp ongdingl @x e, pHTogebang sulfir whre the bridged

f EREH %% JpaBh4il slﬁ%tltﬁlfedlﬁ%ﬁﬂ t&3 'ﬁh{eg gxgﬁrkubﬁﬁﬁ{&ﬁpsel&?ed

ur at resp ctive I S presen as a ring
Aﬁnm tho gmupaioomstuﬁg af @hetﬂﬁailbﬁl[ yC(OR a;and el(ﬂ))n&”oam emhzeﬁ” or

b iy SRROH PR B AR i deEd PGl Hbp SR AL cirbon

MRRAGYGHI0pBRIET @M RS oﬂléﬂ&tl IHQI% h‘%ié%é%rhg dd&oted from the group
plperldlne pi perazine, and the |ike. [0022] The term

ammmﬁmgmfnﬁwgmynmpgmcan@@dﬁulwhmﬁ@aﬂgugﬁdbnncy@hngm
at ons

* oBRp T Rled b £R s BB SRR SdTRL o ahe eroup

MeBReY L iof CaT:hagH clE®)RAchusohanyl, and the 1ike.
[0023] The term "aromatic nonocyclic heterocycle
means a nonocyclic ring systen1con3|st|ng of about 5

t %lBisrsg;lg?tﬁghggﬁt'he %%%fp% BBL‘[XH of‘ﬁ RMIQB,/ & Igglﬁegtrcf s)

systems

obpﬂadkﬁamub@q69Gyﬂéﬂkwemghpmemnnmmhmgeh,C@MygeﬂgCmedomkyL
sul fur. The prefjx aza, fore

havbf oy Vo TkaAbIL haptata beabrttaA b dns tgey geh, uBptituents

Sgﬁa&ﬁwagggﬁﬂhquqﬁtlver, is present as a ring atom
nltrogen atom of a heteroaryl is optionally oxidized

t a "t hecleced ﬁ:eponhel igrpNoosibtires of Thenyli bzl p@ndﬁmtyl,cpynmldmyl
r esent at e ar i C nonocC cli etero
RERGRE. Sop bR AP mARE B 9%;10@ DRSS AR RS 65

| '[(k 61-, (FIC[E ﬂ@ﬁk@@l@@ﬁ& QQHSG%IC@S or ﬁét@ﬂﬁ%l@s SOHRAENE 1L S heteroatoms
het'er ocycl és" such as pyri‘din-2 H) -

pyerlﬁcdg:lz frnma(l@ Bhoup rensisimg aftealy ke nltmlgem atnﬁ @sléuﬂ, ammly

structur nnect r
PEBELP e B S RS S B hese
Iactan1analogues of aromati ¢ nonocyclic heterocycles
are; consi dered as "aromatic monocycljc heferocycles”

i R aisceleetah denvihe graupeoprisaterel Bt i-DR R 062474 akd, C5-Co
SIS 0BG ISTLROPLFLES TRATE 2B AU Lo D
plaﬁd €ﬁ-ajalcy019alhyla]k§)1 is@pa'omllybsnb!;’titofedtffdﬁn 1 to 3 times Wlth substituents
as defined above in R'; or
R" is selected from the group consisting of phenyl, benzyl, pyridazinyl, pyrimidinyl,
pyrazinyl, 5- or 6-membered aromatic monocyclic heterocycles, and [5,5]-, [6,5]-,
[6,6]-, or [6,7]-fused bicyclic carbocycles or heterocycles containing 1-5 heteroatoms
selected from the group consisting of oxygen, nitrogen, and sulfur, optionally

substituted from 1 to 4 times with substituents as defined above in R’;

nis 0, 1 or2;



rings is/are aromati c. Representative fused bicyclic
carbocycl es i nclude indenyl, indanyl, naphthyl,

waledvgdsosapht hyl , tetrahydronapht hyl, PCT/US2008/063039
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benzocycl ohept enyl, di hydrobenzocycl ohept enyl

t et rahydr obenzocycl ohept enyl ?nd the like. [0025] The
term"fused bicyclic heterocy& €" nmeans a bicyclic

ring system consisting of about 8 to 13 ring atons,

pref I or. 1 10 [ n r i
PiHhE Rty T bioblor ol WA R0T: Ay BBl il BE By ana
c @)balivn H'ok nepeapy) X camidt bo@aenyl ox ygeifluotsmeahyfphenylThe
prefix aza, oxa, or thio before heterocycle neans that

at | east a nitrogen, oxygen, or sulfur atom

r SEREGLHY S )eétr aipﬁa al%élﬁmallgﬁcc%ﬁgl:b[%%aﬁtﬂ?égéoﬂbx ni trogen

atom of a eroaryl 1s optio oxi di zed to the

c pondi N- oxi de. or. bot.h of the rings.is/are
ST PO A e e s i B ata M plF i Cine

| fislloweleg Remez afniksa BitlerwiRe Medabdd0 Al understood to have the following
benzoi sot hi azol yl, benzoi soxazol yl, indazolyl,

i A¥8MYES. | soi ndol yl, indolizinyl, benzoi m dazol yl

b xazol n [ I z ' I L
BT OE 2 T A ioos TG b ocvglic e sysem of
[ 5,t@ aBduit Riragadaejoh, abom@ Jppafeiabliynydr, 6. The ring is nonaromatic, but may
5,6,7,8-tetrahydro-[1,2,4]triazol o[ 4, 3- a] pyrazinyl, .
[ FOBfaiR|ang jof Mor b e banl-carpesy Hahlpends Riepgesqrative monocyclic

L iyl . L ;
A e e B I
diiky.dr obenzof uranyl, indolinyl, quinolinyl,
. ol | i nol i.zi nvl inol | zinyl. .
am&@ii 2|O| Ingﬁl’h’e &q%gﬁéq%gy%llzcﬁ%}/qqggyg%&ﬁ@q%?g g nlloznlogychc ring system
F?&Zs‘?s{ting%f 3bdutisas i8r1“}ﬂ|g atQRq %)g#ﬂemfgly‘@ %Ir %Qﬁ Wﬂ‘i‘{dh o nid?€ of the

ke. For |actam analogues "fused bicyclic '
hetosrsgu yied e systeohisage glemantdy)othica theinafarbod. & eyamplienaitrogen,

(TN N A T

agjtrgentoxlyBer, B shiattaedih,GaspRemly, i§ PRS@t hagtidflatom. A nitrogen
anal ogues of aromatic nonocyclic heterocycles are o
c 8tosh elet lexieraaryt fsippiignd|ycgrddized todhe poyesppprding Nroxide. The ring is
a > L ] OR.

BSFRARANE L bl SO RO Bl ME P cep QAR e kg

C heteaichtlaginohuli?2 peaoldine, gt ol fipopzinonadd tie tikait ai ni ng

one qr nore_heteroatons sel ected fromthe group

[3

coM¥2tting dhe sEpgefem#icperpaclieigbagyrhey means a monocyclic ring
2 : i ! S . ‘ _
SR BP5 & Lydpkir ggcggﬂ%%ﬁgﬂ_, g@ﬁlﬁgﬁ d. MEeY$lfs is aromatic.

qul nucl i di ne, 9-az ane, 7-
aRabicsgntdtofendhoty¢eptadmeycles include phenyl, and the like.

2, 5-diazabi gycl o[ 2, 2. 2] octane, and the |like. [0027 ..
TR itk oG B Gy SRS SR8 TGyl ring
VR G 0BYsi R o D B Bt to Brridy ARG Sl BRY Y WoP® A hichi She or more
about 6 carbon atons in the chain. Branched means t hat
oréthgratarny ia thovieg sestey is/aye elgpeni s)attherghanecanydn, fasteginple,
oqlitporg(e)g,yolxygéne, or sulfur. The prefix aza, oxa, or thio before heterocycle means that

at least a nitrogen, oxygen, or sulfur atom, respectively, is present as a ring atom. A

nitrogen atom of a heteroaryl is optionally oxidized to the corresponding N-oxide.

The ring is aromatic. Representative aromatic monocyclic heterocycles include

pyrrole, pyridine, oxazole, thiazole, and the like. For lactam analogues of “aromatic

monocyclic heterocycles” such as pyridin-2(1H)-one, pyridazin-3(2H)-one, and the



attached to a linear alkyl chain. Representative al kyl
groups include nethyl, ethyl, npropyl, /-propyl,

WO baosAt#1087 - butyl , n-pentyl, and 3-pentyl. [0028]T/Tkm08/063039
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term "al kenyl " neans an aliphatic hydrocarbon group
contai ni ng a carbon-carbon do Ble bond and whi ch may
be strai ght or branched haviﬁg 2 to about 6 carbon
atons in the chain. Preferred alkenyl groups have 2 to

a?gg twhenctﬁ‘ésg %‘cteﬁh gﬂ?ﬂé}%s ape stﬁllaﬁlrﬂ cyh I Q&ch ﬁ1 ?eg%n[ff% Bllljr%%en

psS su
o ﬁtom mjydenafoethatatcamheﬁb@@l ahése N&adm ahdegyds of bﬁirr[h.tlc monocyclic
Representatlve al kenyl groups |nclude et henyl

p PefgENsyFles presanadsred a%r?aoma%m@%%yc i b@g@]cye#% ip @pgepdance

" AlHRY bresdB&Nsnfgn @l i phatic hydrocarbon group
containtng a carbon-carbon triple bond and whi ch may

b§02ut ai ght Toae tdvmaHoded bidyalic ngb@cﬁch:”ab@m abiayalibong system

atons in the chai Preferred alk roup ve to

2 5T Eoh A S g et SN R b R Dl R o the
OB o Ofs/AMDEBaOWe R eBlckoptat B FHRA bidehc @&bﬂ@cﬁ% |1nch§den)ﬂienyl

or propyl are attached to a linear al kynyl chain.

Rﬁphemnammhwedlwdwmhﬂgﬂ d@l‘p@YIdrmllapddbylebqulThept enél
gﬁﬁ{%ﬁwocy%E%)é%/nyjl’ﬁgtr%é’#ﬂb%?s@@'%lg SR§ny @gﬁ'ﬂe ljke" an

nqm}zg[ omat i Theeier “fdedBidylcli€ Metktory b NBhes)sSd BIBY D ralayttem
3 to about 7 carbon atons, preferably of about 5 to

aﬁmwstmg@éﬂb@ﬁ 80 dAEINZREPRE DEeTab iy omidh Bty hich @ne or more of the

fbln%ﬁlé lél%/ ﬁlﬁé]%} %q} ﬁ%§ L‘l&&%\“ﬁ% (%tﬁ ¥l%aﬁocla?38¥ for example, nitrogen,

oxyge@abﬂ@ﬂlfaf KYhe preBirnsa, axe. }tﬁltknalbkfdre httkply e aitpnd that at least a
whi ch the cycl oal kyl and al k are as defined herein.
R@ﬁ%@rﬂ’%@?l\/ &r é‘ﬂ@%ré‘&%nlk W%ﬂe@‘f@lﬁg H%Hrﬁéenit Atf (igg atom. A nitrogen

YRR LR aP W op‘?legal &)19@({‘{03/&1@%#%/ kondlgé)?ﬂztlxﬂé" €One or both

term"” ary ans an a omatl C nonocyc
rmf theaingk iistare lamgnasycs Reprosént@ivedusdoichityclid hewrdegnleatreisle
ef er.abl

t b 10. b
R &gﬁlﬂsﬁt ?%Ofg}q}?)ﬁlg ﬁu%gow%[ {aaglg(l %ﬁwoxa%%yl indazolyl,
n %Rf&'lﬁ}’ﬂsoma&Qﬁ %ldo_ﬁlﬂﬁﬁyt BEoiARISS 98 %Mﬁzooﬂ@z@'ﬂﬁ B¥hzothiazolyl,

aromati c nondcyclic or multicyclic ring systemof 6 to

abmnotrmoml,ngn@azow appyefimybiplyyazoto[ b5 tadpyisoul, [1E2.4 ftmegolo[4,3-
t ons.
Sy IR A e SR L o AR RN b e ot -

e&ﬁﬂ?@éz@nyl nthteh@gzealb]@mm@n tmen@[glztw?ymﬁﬁplr eHErRII[2S-

het eroaryl groups 1 ncl ude W%rld%bi Bﬁ%Hdazmyl and
qhinysidi |chrC[r@mh]dthé0he@iﬂ 1ogh yﬂﬁh ebpszefyranyl, indolinyl,

aI g

q E%rh IIlg;l {s8 e 3!121 e’%‘tﬁa I&l\l}g 1%?{{2169519 g]?unoﬁzﬁ | gﬁ{ngkcnmyl cinnolinyl,

rrqtﬂmoxahnyetblaﬁzq[l L2Itrapiaxly benzo[1,2,4]triazinyl, and the like. For lactam
analogues of “fused bicyclic heterocycles” such as [1,2,4]triazolo[4,3-a]pyridin-
3(2H)-one, and the like, when these lactams analogues are structurally connected
through the nitrogen atom adjacent to the lactam carbonyl, these lactam analogues of
aromatic monocyclic heterocycles are considered as “fused bicyclic heterocycles” in
accordance with the present invention.
[0026] The term “bridged bicyclic ring” means a bridged bicyclic ring
containing 6-12 carbon atoms and optionally containing one or more heteroatoms

selected from the group consisting of oxygen, nitrogen, and sulfur. Representative



z- propoxy, n-butoxy and heptoxy. [0035] The term
“hal 0" or "hal ogen" neans fluoro, chloro, brono, or

WO owe/14108036] The term "hal oal kyl " means bot h PeEIS1e£063039
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and straight-chain al kyl substituted with 1 or nore
hal ogen, where the al kyl group.,is as herein descri bed.
[0037] The term "hal oal koxy" "rreans a C _4 al koxy group
substituted by at |east one hal ogen atom where the

a r t erm
L P R e R A

0 amtﬁxrycmpt e. Inbyegheamg £1) 5 atakbiey e[l Pt @e, ahd thd I$ke.
replaced with a selection fromthe indicated grou
pi¥7hed t ndhe te @bl gRsinsdna{iphats hydrasard Ovaar@m\yfnic% may be

E)@/ ai C&%gﬁféhed g&lﬁﬁ% al{ E 9% ouftb %%09 %ﬂﬁnﬁb\ﬁh@éha‘iﬁ ®Branched

gen atons eir val ency
S utwhs thaemte drsmdee iovdrialleyl gro;@); sudhhesm@hyly athplge psomyh are

t he at ere ced nmbi nat.i on f subst]j tuents
L A B I Tk SRORFE R RS 8t} oS chyae M, eyl -
CORMNALIAAT £E3YL 1-b.015AbkA, SormAURgS: Dy " stabl e

conmpoun st ab e structure IS neant a conpound o
t IHHIZSI s suf fThe itesmt Iai,kenmlﬁ utans en gliphaiiy dydreodrhon group gortaining a

f t .
¢ ShisePOh SFus DT bid RGBS SCREienp i At BayBEd to about
[ 8Q3Hon hend i@rthe cleMTPRré R d fkehhiegrbtyseidlt QMo ab@Ad carbon atoms
equi val ent _expressions, are neant to enbrace conpounds

ofh Gesbrigl Braiched a@arlsal\at@ne 08 §cHi@ sy o g iy g upe suehap apthyl,
mﬁih&horﬁé&;}? + ?@ach@& ua?ﬁrgeia} Ql%e %Hcruﬂg eP:L I:Slgltat fve atlkenyl groups

y accepta 275!
e irgludeysthical & propehigll g-bukeayl @md exﬁteﬁya per mts.

S|n1larly, ference to internediates, whether or not

t K2 hens Mg iy 2l recns p& aliphafie hyérogsbpm geoupiseNiaining a

S @Mogn-c%g? %@%18 BbaPand\OBLE rﬂallgl%ecslﬁggf(& l?rgn Sl %@1}%‘% 2E@%bout 6

the sake o arity, particu ances
c ombex titoss ipéhrendhias). direfesodrelkiymplsgrondihaat do abouf Hesarbon atoms

t ex hes nstan es are ur I il.lustrative and
e cRigh. B el ot B e nY v Ly ou® ek o Pk
C ofMy Bt %@gymé Q&Jcﬁed {009141% I]R?n}l%hﬁ'i‘n RRBFAIBAKU FRIyY groups

accepta € salts" nmeans the relativel Yy non t oxl c,
i stuglerstiy ngh pranygathind uagiyd Zabldynylohnmﬁl@ity@ddarﬁaspentynyl

on sa of, ¢ of ent invent
TR 20 £ S 1S e SRRV o b Bl Gho Aol OF PSctic ing
| St@h bOEbANG t§ubdut I7Gatboatdhs, pRFeraPIFIIUBSE 5 tbRbout 7 carbon
particul ar, acid addition salts can preparedby

sé@ﬁrsatRélpfﬁst@&%‘fq mgnaayelipercidalied wmﬁ@ppmy cxclohexyl,
ui tabl e organic or inorganic acid
aci o R, e s

salt thus forned. Representative
agoos1) The term "cycloalkylalkyl" means a cycloalkyl-alkyl-group in which

the cycloalkyl and alkyl are as defined herein. Representative cycloalkylalkyl groups
include cyclopropylmethyl and cyclopentylmethyl.

[0032] The term "aryl" means an aromatic monocyclic or multicyclic ring
system of 6 to about 14 carbon atoms, preferably of 6 to about 10 carbon atoms.
Representative aryl groups include phenyl and naphthyl.

[0033] The term “heteroaryl” means an aromatic monocyclic or multicyclic
ring system of 6 to about 14 ring atoms, preferably of 6 to about 10 ring atoms, in

which one or more of the atoms in the ring system is/are element(s) other than carbon,



addition salts include the hydrobrom de,
hydrochl ori de, sulfate, bisulfate, phosphate, nitrate,

w@e®sat®sgl oxal ate, val erate, ol eate, pal nmtat ePCT/US2008/063039
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stearate, l|laurate, borate, benzoate, |actate,

phosphate, tosylate, citrate, | eate, fumarate,
succinate, tartrate, naphthyrg €, nesyl ate,

gl ucohept onate, | acti obi onate, sul phamates, mal onates,
rrzc&r e‘;(%{]!nﬁ eﬁftro%%ﬁ) %' ggeglf( osrnsglp %Ptresentatlve ?eterotaléll groups include
I p?ﬁlcﬁlh?ln plnedazirdil alﬁ)d Qhitieyyll. art rates,

net hane- sul ﬁhonat es et hanesul phonat es,
béqpééhes ul pH8R&Es alkexy] BepmsAR aé]ﬁdﬁg’f%@up where the alkyl group is

R Wy S,
Pbmpmﬁmpr_opiﬁcyl né.mmxlygn(l hgﬁﬁiyy and Rem ngton's
CRARC UL 0 PREE S A P e oS puailSgmo. o oo

hesgy | ncorpe &&ﬁleqtamkryﬁfrﬁéa%@ ®6tH Brakdhel hn@SdifiRlohaih alkyl
Base addition salts can al so be prepared by separately

r eastitutgl wik 1pumidre saloganmdredthe alkyt groapischstheram deschibed.

S his APt alo BB 3G PR APp BB by e

phaktmeaidlidged bioyn, adeepthallxietdlp idAgh@sinRs&bel S
Suitable metal salts include the sodi un} pot assi um
a

cHB8lm bar ham sn‘@stlttﬁﬁij'r@ ‘Buhsfitusied” af ahdtamrmesas that one or
Tlﬂl%rg R drg ggﬁ? at&fgtg 1§ Te ?arcgd Wlt%f e C?%ﬁOn §8h1t t?g I1nd1cated
ase a |

I nor ganl on salts pare romne

basrp, p\i@lvﬁibd ithree kHeckRsigastid Bﬁohy:dllidrdﬁl vaslawyuﬂhhwkrceeded.e :
pot assi um hydr oxi de, cal m_hydr oxi de, al um num
hyHP ﬁfd@tedr efomsheeh a%t%? drogenyplaas @&ﬁtﬁﬁébb%e&evalenw

Zwvfen bothdR s @4&@8@'%@5@1@99@@ eﬁg%tﬂeoagorﬁa;ﬁél% BE&.

prepare rom am ne ave “sufticient basici t to
f Gombinasibabbsubstittientam!/prefiablebhse permissnﬁb dﬂh}&lf such
ch are fr l,;en used

foI I am nes "
o Aoh IR R PPl hsaionads, B Hable CobRb i g 'igblg sljucture”

a%@é@ﬁ'cbhﬁﬁmﬁ@ﬂhaﬁ@ ghﬁ"@ienﬂ? %bLﬁmﬁ%ﬂN’ive isolation to a useful degree
et hyl enedi am ne, N-neth ucam ne, |ysine, arginine,

ophputiydewm e mﬂctlwemlwuw, alcd foemzlptien hW) emefficasipnetherapeutic
chI oroprocai ne, di et hanol am ne, procaine,
é’ﬁzyl phenet hyl am ne, di et hyl am ne, piperazine,

t I[ﬂ(B@hydr OXYTRE tdil compBlmB et kaiA @entioAt raatRl iiyhi@ATExXPtd4tions,
hydr oxi de, triethyl am ne, dibenzyl am ne ephenam ne

daryeashls WWaWQ@POW%ﬁﬁgﬂ%I%&WWé( @n%%/lneawph ore
t EEJ fiﬁ&? %1@}{%?&59% ﬁ&ﬁ&e@‘?ﬁé;yﬂoé‘%%m W Qc%e%table

am ne rimet am n
asalt:i;s and%t.hg solvhigsiene haddted) Whdit e, coamstt so perrmts Slrmlarly,

eSS S L OSSR o

MEABRice their salts, and solvates, where the context so permits. For the sake of
clarity, particular instances when the context so permits are sometimes indicated in
the text, but these instances are purely illustrative and it is not intended to exclude
other instances when the context so permits.
[0040] The term "pharmaceutically acceptable salts" means the relatively non-
toxic, inorganic and organic acid addition salts, and base addition salts, of compounds
of the present invention. These salts can be prepared in situ during the final isolation

and purification of the compounds. In particular, acid addition salts can be prepared



those prodrugs of the conpounds useful according to
the present invention which are,within the scope of

waomnd4redi cal judgrment, suitable for use in CPCIL/ES1008/063039
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wth the tissues of humans and lower animals with
undue toxicity, irritation, gergic response, and the
li ke, conmmensurate with a rea nabl e benefit/risk
rati o, and effectlve for their intended use, as well

ts Ed %g\fy r%;acglﬁg nﬁe ur1 e%bmﬁ%ﬁr{del%lqgsf?eﬁ%age fo% \;/M?a sultable

I'on erm
c Ofg@ﬁidﬂd&ndr@ﬁhc acie aﬁ@ moﬂitl‘ylg &Hmﬁftmﬁmdnd:d] Fldapt&ehﬁtlve acid
d the parent compou of the above fornu|a

eﬁ@n@fﬁ%saév lﬁ%#eomélr/@mbwnﬂfi%élerdrombml@?owéf@tegbléwlﬁ@e 'phosphate,
V"Fﬂt&lﬂe qgéfatgeo a?a% Qfl?)érehé ?‘&lft ?gﬁﬂ at@%teggtea@ﬁrétg borate, be zoate,

eavage, In vivo form groups reactive wt
t ltve:tactcarphosghhtegtos;nlpteoﬁtrhbem_tmpoﬁmb&atef suchingte] taxteatd, inephthylate,

Th | u t | dt
a0 Lt Slionnbtealogigiiondst. TulrBiphs B os S ie
| b@ona%@@%%&lehé%?sdb ﬁ?&o§%ﬁihb%§ qgfﬁﬁ&}(és {sSHfIMaRS, dl-p-

benzoyl and substituted benzoyl) oxycar bonyl (such
agalmﬂtamyat@ar, b@ﬁ;ﬂh@-ﬁulphmmt%ybtbaﬂle}ulpbsmw h@lzpnfpsrrhﬂlhyates p-

ycteb SR les St PRYRSH e R Tl RO plS ana
eafeqlm t(SeéMf(btfdia P%I B&taballi, g®@ ki Skeas-abdug. 197 0VIs afd

the conpounds use accordlnglto this invention are

c Reunnsion SnPWchtttWél aassurder eskar 10§, Yack Pyblothyee Gempany,
P%eﬁ{n? it t‘lg)%s 1&9 'B9? dp%g@oréte %E&f%ﬁ%@ﬁ%&?%t rdty.)

avabl'e gro Ve tage
eBabdadditionpgatty eah zﬁscobé/pﬂebabd bi sypadscly reasiup theqfurlﬁed compound
enhance g solublllt and/or rate of ~absorp 4
cHhit L@ PrpwKh £ ﬁvél YBENIE QRPN QRASG AR welaaflg {heesalt thus

p SHRAC a0 a&di‘t?otf@ﬁt@@% ?élhﬂfné‘cle&@éﬁzﬂ |a@ce%ga%%|°%mft°‘ aénd amine

orough di scussi on rugs Is provi
f chltsowiuitgble Bu:ttﬂ:lgalm mpluéd the sbéming po@bsid@npchicigs, barium, zinc,

El sevier (1 W dd . Methods i.n
B EN i O ANl alip. St fne B MpSUTo e BRgkred.
Agﬁlté‘tﬁ@iﬂog%h%lcqgasgﬁ@cﬁﬁé‘ﬂ Salfs atd D@@ﬁeﬁr@é‘fr@h#ﬁét%%‘ase@@hlch%clude

Text book Drug Design and Devel opnent, Chapter 5

1sodm hydgéa.pod Bariglanids, pAtvamod domids, gelpuuveln;;droilde

RPTACR SN P ERE b o B SRR Gl arugl Gy Ty e
CBGII&H‘_I’@ afMeBakd adcﬁﬂorﬁ@tﬁs éﬂe%éﬂared'ﬁgmfdhhmes Whioh Hawu0sifaSent

Novel Delivery stens" Roche, ed A C.S. Synposium
séaSI@*sv tovfgrm a pigbleaal, andi nsefetadlsinplude dherfp|lew g aﬁumwhlch are

oS0 RLL A UG Sl RO B Bt

byorrmeddicaknee dnmbhiej sthelohddiahiyic, ¥otastipylegu@ming, dyhing Srglmne

D BHDAT BRI S ik U b g BT Bt FGRaamine,

9 'bfﬁégﬁe,' N-%Hﬁylﬁ%@ﬁ?ﬁ%m& fdlétmaﬂlﬁl\é?ﬂﬁabl%gme, tris(hydroxymethyl)-
aminomethane, tetramethylammonium hydroxide, tricthylamine, dibenzylamine,
ephenamine, dehydroabietylamine, N-ethylpiperidine, benzylamine,
tetramethylammonium, tetracthylammonium, methylamine, dimethylamine,
trimethylamine, ethylamine, basic amino acids, ¢.g., lysine and arginine, and
dicyclohexylamine, and the like.

[0041] The term "pharmaceutically acceptable prodrugs" as used herein means

those prodrugs of the compounds useful according to the present invention which are,



[0042] The term "therapeutically effective anounts” is
meant to descri be an anount of conpound of the present

wo ewensioen ef fective in increasing the | evel s PET/US2008/063039
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serotoni n, norepinephrine or dopam ne at the synapse
and thus produci ng the desiredtherapeutic effect. Such
anounts generally vary according to a nunber of
factors well within the purview of ordinarily skilled

awlth%atﬂ% 596 s&tﬂld 1%?(? ?e[l r]l%g]jﬁgﬁt %{18351? ?o% ulgg qr%]ltac with the

deternm ne a coun

| tisdukadf hlﬁnaﬂ.’s ad ﬂlaﬁdrla@ﬁhzaﬁ wathhjndcé tox&$tyy\ﬁf1h1latla1$ alllb%lc response,
wej ght, heig %eneral physi cal condition

e ke %qr@ﬁvlsuf%%w Brtresanahlc beehstiNgraigetnd f‘afﬁecm for their
afht&gﬁd QAL Tk Glella tw%v%ﬁeﬁ%m ?orﬁfgr{i}l'fét@&ggstﬂﬂg dofttffeeccfn%gu ds of

nistration selecte € nature an
S dwenvetrmonf Thh éerodipdo drignmbenis mgmpbmaisehiat afOARIly ffhnesforrned in

term ceuti cal S|t|on s.a co i 0 ..
S B TR Gt At SRARE The 420 (TR foh AmPR tysibiolysis in
OBR0EO MR RME] ?@hﬁ&\fvﬁl@h frﬂa?/r’ﬂetrgﬁd@rt%@fo?ﬁ% nythagbo lic cleavage,
pharmaceuticalTy acceptable carriers, diluents,

ad} vivafiors) a ebes ofi moups, reantive shihghe sarbeyd Igrmtp qﬁ tssemyiqugds of

ents, fill rs, i sinte ratln ent

hiSen Biep el Bhrfs FOUTEHEREHE miht & kenoyt (uch as
e piopbneD ®0tyeyl, hdEMe koY uAg®itttedRaa kbt inde AGBHE Such as

anti bacterial agents, antifungal agents, |ubricating

a@@mosfl %nddsumtﬁp@d@ﬁm@ygg alkpxycaghony @uﬁgawhqmarham} e

ftrlal_lrlgﬁmgﬁ gﬁl o as %gﬁ% Zta%cg{ern?@ ﬁﬂg’l n dth%gt[%FIOX&F&% W (}h dicarboxylic

i acids eacly hs alcciahl) sd thelivexBedahyd fitee sk biitholhiah the
orbltgn esters, n1crocr¥stalllne cel L ul ose,. al um num

ralli deavable srsms o thefgamonpdi ussi a¢Gosdiag imihis inggntion
mfaf%t 4&&84 ff vivhare c&ﬂgﬁfggg %sa%mrge ey gfbhg@ et Q6 pd18r@St RO

m Cr oor gani 'sns ca ensu rr ous
anbdmpaotde beaingathd nenibioficaityadl caaglela tesqupk havethampl antage that they

parabe chl or Qbut an heno rbic acid,,.and the
P e et g eied Ssae i pgesi o e g i B o rate of
ag@d@rﬁtionf &hfe@%@%b@ tRYABEn? coﬁﬁ&iﬂdﬂiy&ﬁhﬁé bfjﬁe %Pé@eﬁd%eof the

Prol onged absorption of the i'njectabl
p hmtarbabealbﬂ dedvablgranoupam ﬁ@r@rgmgwssa@oﬁ prb?ﬂlgh & reeded in the

R a U T B s SRR PR W o,

Cadrh®RlsSn Edfﬂmw&g;s ed. SALMRAIS PRYss, vEIBoL 1% (Il 989) Utd®esign and
wat er, et hanol , yols suitable m xtures t her eof

v @@@h%m@s of P@d(l!ﬁéic Hrggsgsridsbarsen, pdadd exhpek ealBrug Design and
O3, ' ﬁm nstt @ﬁ%tecfg)gﬁl RE) leélgy )m%luﬁ@éa%rda %@%&9 §)r8§ Delivery

exci prents’ n acto
CiRkviatve,8: LK ¢1992),dBundga:at @t ala vduhial @f Bhwmuphm@phﬁﬁ&ws,

AR ePag SR, T SR SRR S s

Ot W@éliﬁe&}%@ éﬁ%tﬁ@q{oche, ed., A.C.S. Symposium Series, Vol. 14, and
“Bioreversible Carriers in Drug Design” American Pharmaceutical Association and
Pergamon Press (1987), which are hereby incorporated by reference in their entirety.
Examples of prodrugs include, but are not limited to, acetate, formate and benzoate
derivatives of alcohol and amine functional groups in the compounds of the invention.
[0042] The term "therapeutically effective amounts" is meant to describe an
amount of compound of the present invention effective in increasing the levels of

serotonin, norepinephrine or dopamine at the synapse and thus producing the desired



magnesi um st earate, sodium |l auryl sul phate, talc, as
wel | as hi gh nol ecul ar wei ght pol yet hyl ene gl ycol s.
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is, wthin the scope of sound nedical judgnent,
suitable for use in contact mngh the cells of humans
andl ower ani mal's without undaé foxicity, irritation,
aIIerglc response and the |like, and are conmensurate

fL p%u{lg gt? 3 as Qﬁ@u%t %&%}Iefa%lk % %C%P%{rn?%gt%sa] n%uang?r S8 FMors well

arnmace accep

d m@gerhé PuRBew b bﬂaialamwmlnmarﬁﬁants lrevehnkeddscaptionapdvided herein
i ncl udes, for exanple, tablets, dragees,

owd -
efq gstpraning W%%Ouml Bfui theps w5hidat wishrd e o tﬁé particular
RS Sw | & I :
e%ﬁﬁ@& S{sQnsit asoity! ¥, m'gfé’? g%;] gﬁt[é geﬁeg'cgi Sg cal cgﬁﬁﬂgﬁ and medical

sions, sol utions es an
s uppos,itho pamsulaaeompﬂdndaxsed las|wict ap ttepardtriiomdidhat is formulated

nj ections, Iudln | i pos P rations.

rabfieqtus o8 a0 SRS BEHpET M hageBad poigHey 9ihe
R@g@lcﬁg(glpge@ Pgﬁgdmceutl cal Sciences, 17th ed, Easton,
Pa., Mack Publishing Conpany (1985), which is her eby

i hMBpor at ed hbyerme’fphammeutmal parspastioint @oans § Q7 pYsit@Te
enmbodi.nent of ese nti,o |ates to t

C BRBBITRL berRboiaf oB RFTRH 1B Rhg Afchg Bt EPmbytyt Selected from
p bueshfdsinSplssddutibil 81y GhrriersQHilkin€y edljuGant

a?§ﬁ¥ow@het@%%éfsl [OOi?]g%ﬁg?ﬂer ewﬁbgln%nfﬁ%fjthgls

pﬁé@élﬁtltsi orshiclasnsuch [aa pesrveng: qgéntéoﬁ&m I P SR EREAZALS,

g&t%%t}ng\@%y{tg géah%ﬁﬁ}fg géélﬂlbs %1?5? g éﬁlgsé%gét%tﬁ{ég agents, flavoring
biagytad, iperfamitlg aents eingibaaeiyl ag{nﬁ@zhﬁilﬁﬁgﬁ)lt dpefits elnbﬁcﬁtmig Agents
of the present inventjon rel ates tg t he conpound of

f BRhEISECTING)22epetcaending o isdrfure pethe pels &f @fmgnigiration and
bi r d
B3t Ffim oot TREQGHENIiRe Qfonil GRS EmBENIELARNar3T
@Nphdda,l Imj)senyetﬁlyléhe ©rhltédydnd sotvetar iestelsaminrmcfryﬂhiﬁnebelmlose
) nal. substituted fro to times
blsEriner p AR pRUAT ks Pt FRDTILe ST TARGERE these
eg@&@dn@@sn tPr@\ffenhBﬁ‘ oPﬂfé%‘éﬁ&n bf‘l’ﬁf‘c%drgihﬁrﬁi & dnQurb# 8y various
conmpound of formula (1D), where X'is substituted

namdmywlruabandan@ﬁm\awgeamdfomatxarsplsummen&t@wrﬂlmm athiegol,

el oS el BEL AR B YerbBio sl R IR e pygs. or

C oxgrapI8 du@irs, fsoditktl @gorl dcAmBPXhotiey. eProni&d msﬂ)ﬁbn of the injectable
optionally substituted from1l1l to 4 tines with
s nbanacedispkfoan cgepr heapght about by the use of agents delaying absorption,

for example, aluminum monostearate and gelatin. Examples of suitable carriers,
diluents, solvents or vehicles include water, ethanol, polyols, suitable mixtures
thereof, vegetable oils (such as olive oil) and injectable organic esters such as ethyl
oleate. Examples of excipients include lactose, milk sugar, sodium citrate, calcium
carbonate, and dicalcium phosphate. Examples of disintegrating agents include
starch, alginic acids, and certain complex silicates. Examples of lubricants include
magnesium stearate, sodium lauryl sulphate, talc, as well as high molecular weight
polyethylene glycols.

[0044] The term "pharmaceutically acceptable” means it is, within the scope

of sound medical judgment, suitable for use in contact with the cells of humans and



belowin R9; RLis H nethyl, ethyl, or isopropyl; R2
is H nethyl, or gemdinethyl;R3 is H nethyl,

whyasaxys, net hoxy, fluoro, chloro, cyano, PCT/US2008/063039
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trifluoronethyl, or trifluoronmethoxy; R4 is H,

hal ogen, -OR 1 1, -NR 12R13 S(O nR14 , -CN, -(OR
15, G-C 6 alkyl. C2-C6 alkehgP~ C -C al kynyl, C -06
cycl oal kyl, or C4-C7 cycl oal kyI al kyl , where each of

t IPO%YGQ&P%IH?S gﬁééut&%@lc bg‘ﬂﬁ 1Pn %le% %sﬁyr{gix lgfrll% ;/l%, and are

S uimMehwrael wthaeisdnabl3d bénéfﬁﬁlskﬁrhﬁb substituents as

defined below in RI10 ; is H neth hydr oxyl ,

medMsky, 11 d8f &Erme WPWCW%HB acqeprabfqéﬂsweﬁom mggns dosage

t drtﬂs%?”z Hd oﬁﬁle 1ﬁve|ﬁlt1? Iawlcluc%)é fo?’é)(eimplg,ettaﬂgfg}/dragees,
uor o, oro, cyano, trifluoronet or

t pofvti«:m,rahm‘slwxqps, Ryuid prdplaragem dlCﬂIEhﬂIg/i;uSpﬁrSicﬁii sp@4ys, inhalants
alu%)l,\/\hereeac.oftg] Cl- Ik%)alsotlonall

. dQRERSs FRRIPI “PP?rE%a%l?Shc BST i Rpesiezics, as well
d§§ h{l‘lﬁg p%a&Woh@foBllgectlo‘% 1h§luh’in é"?v%ﬁé’rhtlo&r T@éhmques and

where each of the Cl- I's optionally
s [ﬁtrgtuulartwne derfarain hay be Buni rme@ewn!grvnésulffwtrmm@mmd Sgences, 17th

oSt 5thg P oblas® PR e B AT R &Y s Besibotled by

C @TSichéd indts@ntiftay.ogen, -NO 2, -CN, -OR'1 1, -NR 12R13
. -NR 12C(O)2R13 -NR 12C(O NR 12R13 , -S(O) n R14
R 15, Qneenbogdimgpt of the posen iRegnjion reptees e kymppund of

CoafRufE) S S R L UMb RS

CBicgblicyrg] @aidkyrbarynd CA- C7 cycl oal kyl al kyl | s
optlonally substitu froml to 3 times w
: SR uent Sngihey %wgaleate@fdw PrySER @Vena%reﬂ&@s fpghe compound

%vll%{-’é LG4 GfbsatutRAnLy REGHI b fﬁ@t@rofafﬂ %@R is

Est It ue | n the group consistin ogen,
Csu‘t@tlﬁltai llnyhocych'}ROﬂ.bliychcNﬁﬂmh@teroarﬁ( O nR14, C(OR 15

, and heteroaryl., whe n each of .t ryl or

h&@_@?ﬁiar 1 QPOUGE SO BEROREF PSSR PR AU gegnpound
4 of fIrRRIAMMIE]) whdRsSK i Mﬁ)@ﬁt%teﬂsm&?dcc?rﬂ?cdma& SBic laFyl or monocyclic or

R9. [ 0051] Anot her embodi ment  of resent |nv%nt|on

r élcaﬁlecshqt@rO@ﬁyéambRptsl}th& FORMR' a eSIQRR D) -G(AR 8; -C,ihglogen
ngf |C[5 ﬂg‘rﬁ)’i qugeuaé?ﬁ%n g\éfl%gr %apﬁx p%lonealy su%st@?edwrom 1to3

times with substituents as defined below in R'’.

[0049] Another embodiment of the present invention relates to the compound
of formula (ID), where X is substituted monocyclic heteroaryl and R* is substituted
monocyclic or bicyclic aryl or heteroaryl.

[0050] Another embodiment of the present invention relates to the compound

of formulae I(A-D) where:

X 1s phenyl, optionally substituted from 1 to 4 times with substituents as defined

below in R’;
R' is H, methyl, ethyl, or isopropyl;

R’ is H, methyl, or gem-dimethyl;



Rl is H nethyl, ethyl, or isopropyl; R2 is H nethyl,
or gemdinethyl; R3 is H nethyl, hydroxyl, nethoxy,

wo baweneLoschl oro, cyano, trifluoronethyl, or PCT/US2008/063039
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trifluoronmethoxy; R4 is phenyl, pyridyl,
2-oxo-pyridin-1(2 H)-yl, pyrlgbdlnyl, pyri dazi nyl,
pyrazinyl, triazinyl, pyranyr furanyl, pyrrolyl,
t hi ophenyl, pyrazolyl, imdazolyl, oxazolyl,
i soxazol yl , thiazolyl, i sot hiazolyl, triazolyl,
oxadi azol yl, thiadi azolyl, tetrazolyl, indanyl,
i RAenH| methpt] Glyiitoxyl, arilvee) fhoro haiaof eyaasyttifluoromethyl, or
benzot hi ophenyl, indolinyl, dihydrobenzo furanyl,
df T OBEROB i ophenyl , i ndazol yl, benzi mi dazol yi
benzooxazolyl benzothlazolyl, benzoi soxazol yl ,
ben20|soth|azolyl benzotri azol I benzol[ |, 3]d|oonyI
Rﬁlnst]l"lyha,log:ﬁm ORI Ny NR Ile%;eIS(mnR nyCN, GO HIG,FGd alkyl, Cr-Co
CI nol i zi ny
e’EIYIh§ Co a@éms?o?p dg]ca?la%?ﬁg béﬂfmlvalbylglm eregpch of the
b@m[ahkﬁ &L hlﬁéﬂﬂ 2-c4bth<9h3mocrf@¥hyclbm§al hidd QY
qui nol i Zi ny 6aH"t hi eno[ 2 i m dazol yi
I lebfqigzrlkxihldi&mﬁ Iptipmaylyisubsivited fnoindhigoo} times wat}lpybstxﬂlilemyﬂ as defined
razol ofih, 5- a]pyridinyl, [I,2,4]triazol o[ 4, 3-
¥]9WI8 yl [l1,2,4]triazolo[l,5- a]pyridinyl,
t hi eno[ 2, 3- ]furanyl, thieno[?2, 3- ]pyridinyl,
t hiceno[ 3, r|d|nyl furo[ 2, 3- ]pyridinyl,
f R &1 B, @ﬁth]yblbwdr@wy methopyetesra, chlarp] Hyne rﬁ‘léuﬁlg@methyl, or

H{@(ﬁo%?@%gyrln1dlnyl thi eno[ 2, 3- ] pyrazinyl,

‘a] pyrazi nyl ,
5 6, 7, 8- tetrahydrOInldazo[I - a]pyrazinyl
h 4H I [ - 4 |
BT AR de f]lwa by 5o, Hifluoromethyl, or

3431 M¥%kv-2- oxoi ndol i nyl, 2-oxo- 2 3-di hydr o-
H rrg §£ ridinyl benzo cl[!, 2, 5] oxadi azol yl ,
Ry i Py y y

benzo[c][l 2, 5]th|ad|azolyl, 3, 4- di hydro- 2H benzo|

4] oxazi I ) )
5I*e istlgg %Idrrﬁﬁ% 8t 1~ g o pashpt she Grby ol ygptionally
[ kutdtittkdd fr840l ©[3%imdes @ﬂt]ﬁ’k’ﬁlﬁﬁtd@ﬁﬂs as defined below in R';
3-oxo0-[I1,2,4]triazol o[ 4, 3-

a]pyrldln 2(3FD yl, optlonally substituted from1l to 4

et st AR BT B ARG BBl tady) N opdionaly

heltiatyCies 100 3 tm&) with bébsBluents[a6 d6fined Wlow & R1°; f used
bi cyclic carbocycles or heterocycles containing 1-5

het er oat ons sel ected fromthe group consisting of

' f
F LR oS Biec T ichylbar B WORPL NSFHRTE  Bir
I oKt inRDf hslogkn, HCBIO’ZyLCNhy(de‘g(yNRHIRéi RNRY.C(O)ROT, 0,
chlob jrﬁ@ﬁoq trifluoey rifl ugromet hoxy

SRl oty bt or i 4 EFbbRo. Co alkymyl
C@-‘t%*cyt:lrohﬁ(w %éP @?@%&cloﬁ’ﬁqylalkyl, wherein each of C;-Cs alkyl, C,-Cs

alkenyl, C,-Cs alkynyl, Cs-Cs cycloalkyl, and C4-C5 cycloalkylalkyl is optionally

substituted from 1 to 3 times with substituents as defined below in R'Y; and

R'? is independently selected at cach occurrence from a substituent in the group
consisting of —CN, halogen, C;-Cs alkyl, -OR'!, -NR"*R", ~S(0),R", C(O)R", aryl
and heteroaryl, wherein each of the aryl or heteroaryl groups is optionally substituted

from 1 to 4 times with substituents as defined above in R’.



trifluoronethoxy; R7 is H gemdinethyl, or Cl- C4
al kyl, where each of the Cl- C4 alkyl is optionally

wenbstitost ed from1l to 3 tines with substituenPCI/EHS2008/063039
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defined belowin RIO ; R8 is H gemdinethyl, or Cil-
C4 al kyl, where each of the Cﬁ- C4 alkyl is optionally
substituted from1 to 3 times“(ith substituents as
defined below in RLIO ; R9 is independently sel ected at
each occurrence froma substituent in the group
consi sting of halogen, -NO 2, -CN, -OR 1\ -NR 12R13 ,
- NR512C( O) 2Rh3ther eNBodizfeaC)MNRe p2RIn3 inven§iO)elateRbd4he compound
-CiPO)R 15, G -C 6 alkyl, C2-C6 al kenyl, C2-C6 al kynyl,
cor tesmedps | lgaiRyyhergind” c4- €7 cycl oal kyl al kyl , wher ein
each of G -C 6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, C
-C6 cycl oal kyl, and C4-C7 cycl oal kyl al kyl is
opa is pherytlyorsiohsity substedtetirform 1 té @ tidndsiwrdssubbtithents as defined
sEbsti.t gnts as defined belowin RIO ; and R10 is
i RYePERdent |y sel ected at each occurrence from a
substituent in the group consisting of -CN, hal ogen,
G-C3alkyl, -OR11, -NRI2ZRI3 , -S(O nR14, C(OR 15
, RanyH, maihgl, ethybrovasoptopylsher ei n each of the aryl or
het eroaryl groups is optionally substituted from1l to
4 times wth substituents as defined above in RO.
[ @052, Avayher cenhpdement of the present invention
rel ates to the compound of fornulae | (A-D) where: X
represents a 5- or 6-nenbered aromatic or non-aromatic
2] cli I 0 e t he
B R R S S R SR
pytifludreineibxy;pyr i dazi nyl , pyrazinyl, triazinyl,
pyranyl, pyrrolyl, furanyl, thiophenyl, oxazolyl,
i soxazol yl, thiazolyl, isothiazolyl, pyrazolyl,

g Q di@%-g\l'd' Linh Al BLOliMdi 1f'f\¥&' inyl

tetrazo %4 ,pyo%ta’l ona{ﬂp lslgbgt??zt’égh%r onr#lb 0 Azf%lli’r@gﬂmy’

wirtidzimsl g rantyll éntasyla pydelfyi, nedplisaly b wyrazo R8 ,imodazoltyh exazolyl,

or 6- red aronpti ¢ or.nonaronati nogycli.c

PR Gu0 B GOyE o B ear ATy T Rt Srhe:

s @l ®f}1ethdbAAMHEE 1, FENR RORSIZS fur 11, HenDot @B Renyl, indolinyl,

nitrogen, and sulfur, optionally Substituted from1l fo

4 dihydesdendofhragylb dihy diesbemzstiaephgeyi, eldzalpl, banzimidreolyR1

is H_ nethyl, ethyl r_isopropyl: R2 is.H t.hyl .. .or

o iR R berl o b RS SR eyl Sap R ool

f beidopl, 3 012, napUeyD quinoilibl U o gumed sl qudkiazolinyl, cinnolinyl,

trifl uprorretho;(]}(; R4 is H hal ogen, d? 11, -NR 12R1§

, pthafagnyh quipoxalingy 2,3-dihgdr-benzol.41de x@ykyhenzats 25 triazinyl,
benzol[1,2,4]triazinyl, 4H-chromenyl, indolizinyl, quinolizinyl, 6aH-thieno[2,3-
d]imidazolyl, 1H-pyrrolo[2,3-b]pyridinyl, imidazo[1,2-a]pyridinyl, pyrazolo[1,5-
alpyridinyl, [1,2,4]triazolo[4,3-a]pyridinyl, [1,2,4]triazolo[1,5-a]pyridinyl,
thieno[2,3-b]furanyl, thieno[2,3-b]pyridinyl, thieno[3,2-b]pyridinyl, furo[2,3-
blpyridinyl, furo[3,2-b]pyridinyl, thieno[3,2-d]pyrimidinyl, furo[3,2-d|pyrimidinyl,
thieno[2,3-b]pyrazinyl, imidazo[1,2-a]pyrazinyl, 5,6,7,8-tetrahydroimidazo[1,2-
alpyrazinyl, 6,7-dihydro-4H-pyrazolo[5,1-c][1,4]oxazinyl, 2-0x0-2,3-
dihydrobenzo[d]oxazolyl, 3,3-dimethyl-2-oxoindolinyl, 2-0x0-2,3-dihydro-1H-
pyrrolo[2,3-b]pyridinyl, benzo[c][1,2,5]oxadiazolyl, benzo[c][1,2,5]thiadiazolyl, 3,4-
dihydro-2H-benzo[b][1,4]oxazinyl, 5,6,7,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrazinyl,

[1,2,4]triazolo[4,3-a]pyrazinyl, 3-oxo0-[1,2,4]triazolo[4,3-a]pyridin-2(3H)-yl,



al kenyl, C -C alkynyl, C-C6 cycloal kyl, or C4-C7
cycl oal kyl al kyl, where each of the G -C6 al kyl, C2-C6

wa@bdoenyloglt C2- C6 al kynyl, C3-C6 cycl oal kyl, andPCHUS2008/063039
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cycl oal kyl al kyl is optionally substituted from1l to 3

times with substituents as defjned belowin RLO ; RS

is H nethyl, hydroxyl, netho%? fluoro, chloro,

cyano, trifluoronethyl, or trifluoronethoxy; R6 is H,
f){ﬁ%ﬂail IQX]S* tlhlﬁ%(& fi OHF]{ {6 4;(‘%(1618% \lév#g ﬁjStl‘ﬁl}y %_/a? ’dePW@low inR’, or

g eﬂ‘ied 6 n@tt @Miemb@fed@ﬁlono@ﬁclﬁ dﬁyﬁqcyvlbebﬁheﬁﬁﬁ&ydbefs dringsE16,5]-,
i s optionally substituted from1l tq 3 tines
vv.[@ ﬁ] sﬂﬂéﬂﬂtf%ﬁtbécyagc tuboselssoe hefiFocHclr epnigiging d - Hcteroatoms
IOt gl chnyiSehiok) et BRFRR A6 < Oy
vvsmlh;tlamh*sfromuant4stlrass wlﬁelﬁ sutsdtusets awdefinddl@lgw RORT;s
i ndependently sel ected at each occurrence from a
substituent in the group consisting of hal ogen, -NO 2,
Qs*lls Hqget:h}rl h%oglmthoxygﬁl&g%@rg n@ thHBor%%g W
al kyl, -
aItkaélrcybmet@Qx@G al kynyl, C -C6 cycloal kyl, and C4 c7
cycl oal kyl al kyl , wher ei n each of G-C6 aI kyl, C2-C6
al kenyl, C2-C6 al kynyl, C -C6 cycl oal kyl, and C4-C7
cRélioml gl kﬁghrolxﬂ ARt ok Seasb] &ydhedritlemirkiity, &
times with substituents as defined bélowin RLO ; and
Ritflyosomptiependent | y sel ected at each occurrence from
a substituent in the group consisting of -CN, hal ogen,
C-C3alkyl, -OR1 1, -NRI2R13 , -S(O nR14, C(OR 15
] , RaiyH, g@mluhahﬁc 0BCWC, alhe, rxlelila’ﬂe eaiiéﬂbf@ﬁe Ch§34 ?ﬂwl isagptionally
et er oar groups.is optiagnally substitut ropmlto
454k Sﬁgge%ﬁ?lﬁ IstQstines itk sUDSHtUGRIR an éatL ingdcelo RO
[ 0053] Anot her enbodi ment of the present inventi on
relates to the compound of fornulae |I(A-D) where: X
aﬁneﬁegmdanahyloor 6 —tantied evhae cavhtdf thof 1 +Gh ikl onettiosally
rbc cle or t.erocycl.e.sel ected fyomthe
G ErSeh R ey L CaT S S SERAIY (R 15 - y1
pyri mdinyl, pyridazinyl, pyrazinyl, triazi nyI
pyranyl , pyrrolyl furanyl thlophenyl oxazolyl
i Boxsamdtgﬁlnderttm @h@@teyilat eachtchinzengk flﬁom pyubatioleyt in the group

ol yl., oxadi adi i yi, and
| DABGB N BELRER! Yo, IR RROR RPN e
WLRR EUOTNR PRENL S((RS Rd”eimompt”bejl@e/amyl RS- cooak&tyme@z-@ alkynyl,
or 6-ne ered aromati ¢ or nonaromati ¢ nonocyclic

c hnBocyeloakkyb pnth bu€r saglelkelabahtveionsin gach of (rebetlsyl bmb s
S§h<%ﬁ§1?€2-c6 alkynyl, Cs-Cs cycloalkyl, and C4-C5 cycloalkylalkyl is optionally

substituted from 1 to 3 times with substituents as defined below in R'Y; and

R'? is independently selected at cach occurrence from a substituent in the group
consisting of —CN, halogen, C;-Cs alkyl, -OR'!, -NR'*R", -S(0),R", C(O)R", aryl
and heteroaryl, wherein each of the aryl or heteroaryl groups is optionally substituted

from 1 to 4 times with substituents as defined above in R’.

[0052] Another embodiment of the present invention relates to the compound

of formulae I(A-D) where:



fromthe group consisting of oxygen, nitrogen, and
sul fur, optionally substituted from21l to 4 tines wth

wenbstiitosent s as defined below in R9; Rl is H paeUk008$/063039
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ethyl, or isopropyl; R2 is H nethyl, or gemdi nethyl;

R3 is H nethyl, hydroxyl, ﬁpoxy, fluoro, chloro,

cyano, trifluoronethyl, or trrfluoronmethoxy; R4 is

phenyl , pyridyl, 2-oxo-pyridin-l(2 H)- yI pyrim di nyl,

Y Y,

p%#egﬁé%tﬂy Ifl ﬁi_ g ('?il nfﬁ\élre’dya?élﬂ?gtﬁ%/ (Fr’ Aol’n-a{% %/ JnPnS cﬁg}é%rbi)cycle or
| BEs Aoty Iselecttbdi aoal the ,grd@@bhi;lﬁihgl cyﬂp.yrltiyll amb}ﬁyrldm-l(2H) yl,
oxadlazolyl t hj adi azolyl, .tetrazolyl, |ndan¥ , .

i ﬁmmy A pﬁg&i[a%ny ipg@,zm&twlzm}ﬂewggf}dfwlyl uranyl, thiophenyl,

ARG TR A e PR o

b dna:cbamodlylolrmlzo lyb and aittarayh Iophonaltig Rkt sgrd fomyl to 4 times with

Z0i sot hi benzoiri a enz di oxol yl ,
PS5 QR R ot Bogh PHGT Frii TR GG oF o
CthMtichnocgélﬁada%cgiMbs oﬂ&é‘t&@é‘ﬁ:ﬁés%h‘caml 2g 1-4 heteroatoms selected

2, 3-di hydro-benzo[ |, 4] di oxi nyl,” benzo] 3]triazinyl,
bénm)t[hle L] qonslstzngqq/ﬂ OxXy4éh, gllttrqgnmr@ud sulfnld opthnaﬂylspbstltuted from

qui.nqgl.i zi ny. Ht hi en L 3= imgbazol yl,
ﬁﬁ%@ﬁ%ﬁsaf@ Bt B RTed BT - o] pyr i di nyl
pyrazol o[ | , 5- a]pyridinyl [1,2, 4]triazo|o[4,3-
%Pyrldln % 2, 4]tr|azolo[l - al pyridinyl,
ehH[@e hyl.a¥iysopraphl:enol 2, 3 ] pyridinyl,
thleno[3 2- ]pyrldlnyl furo[2,3- ]pyridinyl,
furo[ 3,2- ]pyridinyl, thieno[3,2-<i]pyrinidinyl,
f @F &f B, 2ethlyRyr gemdiimythyl;t hi eno[ 2, 3- ] pyr azi nyl,
I mdazo[ |, 2- a]pyrazinyl,
5,6,7,8-tetrahydroi mdazo[l, 2- a]pyrazinyl,
6%~ , [ 0
ZRO )l(ngngg.{h%i;ﬁEh%Xg‘genzo ’l?l(l)cglglz%lll&h 83%?15 rWlhuOlrorIlethyl or
3tddiromtthyky;2- ox0|ndoI|nyI 2- 0x0- 2, 3-di hydro- |
Hpyrrol o[ 2, 3- ]pyridinyl, benzo[c][l,2,5]oxadiazolyl,
benzo[c] ][I, 2, 5] thiadiazolyl, 3,4- dihydro- 2H—benzo[
] R qéfﬁ%ﬁ@%éﬂ}’LOR“ NR12R13 ~S(0),R" CN _C(O)R", C;-Cs alkyl, C»-Cs
rahydro-[1, 2, 4]triazol of 4, 3- ﬁp razi nyl”,
[ |a1kgnyl] €r- Cazlﬂg]yt)YMC%.Q @]yplyalgz] ayCy- cycloalkyla kyl, where cach of the

oSS S kR s MY LR el R i e

S upa@alkyl@mlsls ptickefliynabstRek@ o1 B3 tifes QlitA8UbRitudiks as defined
6- menber ed nnnocycllc carbocycl es or heterocycles or

[ belsp.inR'6 51-, [6,6]-, or [6,7]-fused bicyclic

car bocycl es or heterocycles contai ning 1-5 heteroatons

sel ected fromthe group consisting of oxygen,

n iRE ol emethah dy ol L mettapy] Giab) ohlaobsyfahd uti@idofoneenyl, dro
4 times with substituents as defined belowin R9; R5

i §1HpoTMMEOXY: hydroxyl, methoxy, fluoro, chloro,

cyano, trifluoronethyl, or

RCis H, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl, or

trifluoromethoxy;

R’ is H, gem-dimethyl, or C,—C4 alkyl, where each of the C,—Cy alkyl is optionally

substituted from 1 to 3 times with substituents as defined below in R';



trifluoronmethoxy; R6 is H, nethyl, hydroxyl, nethoxy,
fluoro, chloro, cyano, trifluoronethyl, or

wo eooBliuespet hoxy; R7 is H, gemdi nmethyl, or ClPCT20S2008/063039
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al kyl, where each of the Cl- C4 alkyl is optionally
substituted from1 to 3 tines Tnth substituents as
defined belowin R1O ; R8 is % gemdi net hyl, or Cl1-
CA al kyl , where each of the Cl- C4 alkyl is optionally

SHORULAEAI b L0 AERIL LY SUORL LSS Bpigpaty
e@ﬁiﬁtlﬁﬁ&hﬁblﬁﬁ&@ Ftiaen witls slstiiveng at definddtelgy ouR'™;

consi sting of halogen, -NO 2, -CN, -OR 1 1, -NR 12R13
, -NR12C( O) 2R13 -NR12C(O)NR12R13, -S(O n R4

Rty e R

eactsivihgGf habgal, kNQ,, G2NCEOR! keN R caomﬁu , C

%B%Zb(@&&ébsf g@r géjl ’C(Z(éﬁég &gléya{@:l&' G islhenyl C,-Cs alkynyl,

s uat i uRRkS1 asd 6810 Redonel R RIRKIn cadnst (R1Q, dijyl, C.-C,

i ndependently sel ected at each occurrence froma
salkstylt Gekk alkynylh€:-§hoyglodbpk bsd Cng7 of cloghylalkal sgetipnally

SRRt s OSSR bty LR

het eroaryl groups is optionally substituted from1l to
4@% Jmes with substituents as defined above in R9.
sigjindspendsatly selpeied ateqseh eecursacpire arfubstyiin te group

r%{)rgs‘i%?lg P gﬁer%% 3°af1k I ha?«l uélﬁ‘a,@k;(%“‘e (GRS, ary

cand baymhgzl ox/hdmh ea@c(yﬂxhe aﬁﬁe be béte@alfyrl grouph & @tiongly substituted

nsi stin I.ndenyl , indan enzofuganyl
b%ﬁ?b% RS ﬁl@hwth SHP%?W%’Z%PF@ ey R -
di hydr obenzof uranyl, indolyl, isoindolyl, indolinyl,

benzo[ |, 3] di oxol ylI , benzooxazolyl, benzothiazolyl,
b&0531 sot hi amotly:t gmbedimensaihz ptegént mvedaaotejdtes to the compound

benzoi ol benzotriazol yl, naphthyl,
?ﬁﬁﬁ@k@gé%ﬁﬁﬂﬂ§¥ qui nol i nyl, isoquinolinyl,
qU|nazoI|nyI ci nnol i nyl, phthalazinyl qui noxal i nyl ,

benzo[l 2, 3]tr|a2|nyl benzo[l 2, 4]tr|a2|nyl
>@mgreh§m$ aaéemz@plemb@]edu ammmtw or metrhm@mmynocychc carbocycle or

BV SIF SR e ORI Bk Etheisonsistngeinvsityl p-oo-pyridin-1 2#) -y
kgl npbidaGn, bbienol 2sarell prdsaoiyholy| furany, hiopheny,

p yrrol o[ 2, 3- r|d|n¥ pyr i
pw%@bllolwxa@olyb]t ?Ql?zﬁ i hlaZPIlYLZPYAIﬂl ylalzr@ri@[oixylsoxadlazolyl

a ) )
A 8Lt G B o s s
]| pybrstitlicnnslas defiical Rl i R, lolr dthey b+ ot e d 2romatic or non-
d [, f 3,2-< d | h 2, 3-
]p Bé{plg%qclﬁgc%/nocyclycrc%bocyclesl Arpﬁ/ertelrroncycller;ycontﬁnnllge{]%[heteroatorns selected
from the group consisting of oxygen, nitrogen, and sulfur, optionally substituted from

1 to 4 times with substituents as defined below in R’;
R' is H, methyl, ethyl, or isopropyl;

R’ is H, methyl, or gem-dimethyl;



benzo[c] ][I, 2, 5] oxadi azol yl ,
benzo[c][I, 2,5]thiadiazolyl, 3,4-dihydro-2Hoenzo[

wQ pdog4}wsnzi nyl , i m dazo[l, 2- a]pyrazinyl, PCT/US2008/063039
6, 7-di hydro-4 H-pyrazolo[5,1c][ |, 4]oxazinyl,
2- 0x0- 2, 3- dlhydrobenzo[J]oxazgky
3, 3- dlnethyl oxoi ndol i nyl oxo- 2, 3-di hydr o-
H-pyrrolo[2 3- ]pyridinyl, benzo[c][]!, 2, 5] oxadi azol yl,

%p %s?iélcl;lng hiy? ’hgli%x?éﬁgﬂe%?( hlkorﬁ,] %h%ofol] (éiah?itgbﬁgl%ng’ethyl or

Zin

ahﬂ%ﬂhdm@%ﬁiﬁ H -yl , optlonally substituted from1 to
4 times with substituents as defined bel ow in R9, or
other [5,5]-, [6,5]-, [6,6]-, or [6,7]-fused bicyclic

CR BORKAVE By DEbSE AN SR IBRAY Byt BBl R 3Ry
5 nittiazogémpyrayd fmtahfrlu pyrr@l[yt itioplhdnyl, pytesdiyt, itnédhz6 kyb oxdzdlyl,

i4§stolfg|an§ H}%ﬂgo bSt 1az Qlt ?rggg;yg%:a&gg@ge lglg%l_vqhallzg@flh'&?‘[razo&zl

g%maﬂjzl”ﬁfd@{;l'l 1n%lyl %soﬂldd@t Botzo fupMAN, %ﬁlzothf@iﬁﬁ&f% Mndolinyl,

fluoro, chloro, ¢yano, trifluoronéthyl, or
t dllfyIdWﬁwcéuﬂaoxly dihRdrobenadthipplicogle mdazozlﬂ berizimidirolyRR13

PR OB Rengp b e SR gty g o o ecotriazoly,
10 CYehAfl, K}dhcﬂdoll%| napMﬁ}’[ Qluﬁmhyloisoqmﬁoﬁyl Q?Lﬁna&bhﬁ@'l, c@olﬁ@l
al kenyl cl oal ky and

cyma@amwquam@whmé ?e%mkmdm b9nZ§ 1qxuwédoepm{rh213]tr@231yl

t R

I I e e

cyiintidazb Tyil fllfﬂpy@ﬂle[ﬂ‘,lylb]py@fdlﬂyﬂ lifrlideab [lrmhm’l(lkdinyR@)yiraio}d,[ 1,5-
t hyl xy,. fluora, chloro,

t enw@w&)r{é@w%azwm %aﬂnya@%afz@%agnamloﬂssﬂ’fpy:dmyl
15 IR E RN Kiraninfeho oSt R, MIERQES 2OARn i rdis-

\Nb]ﬂ'}’éﬂﬂiﬁitfﬂt&ﬂﬁﬁt[ﬂp}&ﬂilmﬂf ﬂllrfmdl[i)b-l\jlm@blr llmldllﬁsz fyro EB%—idﬂ;pg?midinyl,

m adl - er e t he

1%{}%5»5 BT P S P iy Bty g A 1.2-
té, v uendso-as-mieddongs, 1ba 1ok £yl 0 oxcEi% 3.s

pen ent’l selectlgﬁat each occurrerice from a
sdﬂsftirotb@@m{ onazohd, §B slipetbyhaiosoindglimfl, hraxwgendihydio 127-
NR .12

20~ Qbbb A AR R 2 g
CitGarab Keyko[ s 24K aginkl BY9, 7,8 Cetr d@y[ql,mltﬂ@kblo[zaedz]pyrazmyl
Cﬁlg]tglazcollg [?ll 3ka%a21ny 3\/\’{01(60r ﬁl 2n4]$r?§zolo?4 3?1]pyc1:r(13d11?-2(2/H) yl,

optionally substituted from 1 to 4 times with substituents as defined below in R®, or
other 5- or 6-membered monocyclic carbocycles or heterocycles or [5,5]-, [6,5]-,
25  [6,6]-, or [6,7]-fused bicyclic carbocycles or heterocycles containing 1-5 heteroatoms

selected from the group consisting of oxygen, nitrogen, and sulfur, optionally

substituted from 1 to 4 times with substituents as defined below in R’;

R’is H, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl, or

30  trifluoromethoxy;

RCis H, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl, or

trifluoromethoxy;



al kenyl, C2-C6 al kynyl, C -C6 cycloal kyl, and C4-C7
cycl oal kyl al kyl is optionally substituted from1l to 3

wo 2owes4B8t h substituents as defi ned bel ow i n RIOI/USTNE063039
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R10 is independently selected at each occurrence from

a substituent in the group cog§|st|ng of -CN, hal ogen,

C-C3 alkyl, -ORL 1, -NR12R13 S(O nR14, C(OR15 ,

aryl, and heteroaryl, wherein each of the aryl or

het eroaryl groups is optionally substituted from1l to

4 times with substituents as defined above in R9.

[ @055H, Mhﬁéthﬁﬂbﬂdi@mymfwﬁdﬂe equheg et Cj-1tvalkyll &optionally

relates to the conmpound of fornulae | (A D wherg Xis
aSybstigyted frpp Iop. 37 tn{l@ with substituepts 2p dﬁﬁ&f‘éd? YR €

carbocycl e or heterocycle selected fromthe group

conS|st|ng of i ndenyl, indanyl, benzofuranyl,

ZSOthﬁml)-kiﬁng»thyl dlr ﬁydhcatﬂﬁmmﬂldne eql‘ﬂlelfylhﬁ; Ci-Cs alkyl is optlonally

e IONE TN S Ol

ben20|soth|azolyl benzoi soxazol yl, indazol yl,

benzoi m dazol yl, benzotriazolyl, naphthylh '

&9 nsaingleirenderp ht deidcted g cavdl q'cmytlre;nci: §1@qufil sdistitwght, in the group
qui na

Ena e Syphr - Cer OBy ok LB R

2, RRrEAPINREBRAZ os%(b)hﬂ”dl@m)mlﬂ Cl-@gl'aﬂd'yll Q@EOY4lkenyl, C,-Cs alkynyl,
di hydr obenzocycl ohe

t QBT%{?;Y@MO@P&;I&}; 2@@(}@1 Wéﬁ)‘@@ﬁyllalkﬂl rdesrgin iepgh of Ci-Co alkyl, C5-Cs
q&k&? L€ @rf QLkgﬁ%] it 29%%%‘@[ ddﬁ‘% ?%g&éé ity iy oguPnauy

pymlgmita{ frdm3- @] 3pythéschivinly bybsfitucRts 4} tefigetdetdwd 3R ';

a] pyridinyl, thieno[2,3- ]Jfuranyl, thieno[2, 3-
] pyridinyl, thieno[3,2- ]pyridinyl, furo[2,3-

] Ry s ql'l(ﬂ%b]ildeil?g Qélﬁetgd atl QYR bgd.u?ﬁégce fir ed%{)&lt&?ﬂt i, the group

pyrimd 2-<i [pyrim |ny
] pmsaﬂmgyolf Cblehzlogﬂi [01-C, ammmm 2DIRJR %, —S(O)nR” C(O)R15

]b fequ] %ti-}%?g%’l’ élflq :ﬂacgh%fé&: X@r’l o3 %%%Igrgx ggrﬂ%psz 1Hsboept10njilly substituted

6 ondli m’ﬂjﬁ&eél%tlﬁ)éﬁ?s%%&[ts'sasl dé}“ hed athvexarP nyl ,
2- 0x0- 2, 3- dlhydrobenzo[J]oxazo yl,

3, 3- dlnethyl 2-oxoi ndol i nyl, 2- oxo-2, 3-di hydro-

IR ) o1 25kt LSk R R 7R pound

abpﬁﬁﬁ@k@y,gggnauﬁeoxo- [1,2,4]triazol of 4, 3-
al pyridin-2(3H)-yl, optlonally substituted from1l to 4
times with substituents as defined bel ow in R9, or

05@“3 4[5 3. L6 %]r [[ﬁé@ ]é rog [:d @I ﬁl]sed bil clIc%aZ‘tJoc%é’lg 8ﬂlé%%r‘r6ggt%l% ?%ected

car es con alnin
s ﬁloﬁcﬁhe @rddpwmnmhl@gds fau@e@g risdesiyl, rbgnxnifuranyigbamothlophenyl,
and sul

AU ARt RoRER L KGR ibsn eyt UG DborDa A, fSoliny,
benzo[ 1,3]dioxolyl, benzooxazolyl, benzothiazolyl, benzoisothiazolyl,
benzoisoxazolyl, indazolyl, benzoimidazolyl, benzotriazolyl, naphthyl,
tetrahydronaphthyl, quinolinyl, isoquinolinyl, quinazolinyl, cinnolinyl, phthalazinyl,
quinoxalinyl, benzo[1,2,3]triazinyl, benzo[1,2,4]triazinyl, 2,3-dihydro-
benzo[ 1,4]dioxinyl, 4H-chromenyl, dihydrobenzocycloheptenyl,
tetrahydrobenzocycloheptenyl, indolizinyl, quinolizinyl, 6aH-thieno[2,3-d]imidazolyl,
1H-pyrrolo[2,3-b]pyridinyl, imidazo[1,2-a]pyridinyl, pyrazolo[1,5-a]pyridinyl,
[1,2,4]triazolo[4,3-a]pyridinyl, thieno[2,3-b]furanyl, thieno[2,3-b]pyridinyl,



Rl is H nethyl, ethyl, or isopropyl; R2 is H nethyl,
or gemdinethyl; R3 is H nethyl, hydroxyl, nethoxy,

wo baweneLoschl oro, cyano, trifluoronethyl, or PCT/US2008/063039
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trifluoronmethoxy; R4 is phenyl, pyridyl,
2-oxo-pyridin-1(2 H)-yl, pyrlghdlnyl, pyri dazi nyl,
pyrazinyl, triazinyl, pyranyr furanyl, pyrrolyl,
t hi ophenyl, pyrazolyl, imdazolyl, oxazonI

. I . Lt i o ’
S ChAZBl O e a1 AR s
' ﬂﬁ@mﬂldmm daroy3,2- cﬂ]@@ﬂnﬁdﬂﬂyy Ithlelhanzsqﬂpyraﬁlyl!yl,

benzoth| henyl, indolin enzo furanyl
kit Doy AATRHR AR ATt s R AT

b e n
DBBEAPITE Sl R R0l NG ARGl -
nafjh#hoxazingly i2rcodoi-21§/4d;hydﬁﬂr¢nm{d]axm;;d lyl, §3rdmzthlyl-2ydxpindolinyl, 2-

S oR0 gy o bl Bt lo e seas R a2 leyacivzaliny |
b%&zz%ié][ﬁz é?tfllﬁﬂl@%l?]y 1.2 Qfﬂgﬁmlmbdpyraz Plaha BYko-

qui noli"zi ny hi eno i m dazol'yl
I H PyHitriatadp (2, Balplypdini 2B AYyl, Opm@élz'cspbstﬁutediﬁpml thi htimes with

FUR Rty o] b oy BieP B3R lsfr a G O 16.71-fused

t Bic@mﬁx{ earsocyhfey baﬂeytbmcydlémiazmag 1150h/dtéxdat6ﬁis selected from the
thieno[3,2- Jpyridinyl, furo[2, 3- ]pyridinyl

f ,gmp@ogmst]w Y B nltfqg,e@,rﬁ@pgu@ik pPWilmsgbs,ﬁly;ted from 1 to 4

Pl B TR Al LB GRRPZ. 3 Tpyrazinyl,

i mdazo[l7, 2- a pyrazi nyl,

5,6, 7,8-tetrahydroi m dazo[ |, 2- a] pyrazi nyl,

6 -dlhydro 4H yrazolo[5 I-c][I 4]oxa2|nyl

ZRO%bHZmSmYHFﬂV'ﬁ%ﬁ@ﬁ%&?ol]oxazolyl

3, 3-di et hyl - 2- oxoi ndol i nyl , 2-oxo- 2 3- di hydr o-

H%%rrolo[ 2,3- ]pyridinyl, benzo[c][l,2,5]oxadiazolyl,
z0HcinkthyR obpehidadethgbl vyl , 3, 4- di hydro- 2H benzo[

111, 4] oxazi nyl,

5,6,7,8-tetrahydro-[I,2,4]triazol o[ 4, 3- a] pyrazi nyl,

[R?% I‘l} ﬁl&!h?lz %?r@l{oﬁyﬁmeﬂl&%r%rﬁﬂhloro cyano trifluoromethyl, or

3- oxo- riazol o[ 4 a] pyri di n-"2(3H) -yl ,

cﬁmﬂmnamﬂyoﬁnbstltuted fromlto 4 tines with

substituents as defined belowin RO, or other 5- or

6- menber ed nonocyclic carbocycles or heterocycles or

[ ®'% H, hdl6acp] ~OR['6-8RIZR'Qr-S[6),K]* iGNedchWé|01CC6 alkyl, C,-Cs

carbocycl es or heteroc cl'es containin 5 het eroatons

s elkeeylet2r gtyine Conlo &rﬂcle@ihxli 8t L7 6¥¢ @a&ﬁéﬂiyl where each of the

I n r m1 to
quﬁgQ#?ﬁé%%%é%#t%% Eg&ggﬁde egﬁggkﬂ étg
I sydthalkghliyl is opyickiady\substitgtd oy 1 fd Midmes w@thlsobmtuents as defined
ﬁéﬁg tnbfluoronethyl or trifluoronethoxy; R6 is H,
13 Vﬂn

ydr oxyl , nethoxy, fluoro, chloro, cyano,
trifluoronethyl, or

R’is H, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl, or

trifluoromethoxy;

RCis H, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl, or

trifluoromethoxy;



trifluoronethoxy; R7 is H gemdinethyl, or Cl- C4
al kyl, where each of the Cl- C4 alkyl is optionally

wenbstitost ed from1l to 3 tines with substituenPCI/EHS2008/063039

10

15

20

25

30

defined belowin RIO ; R8 is H gemdinethyl, or Cil-
C4 al kyl, where each of the C% C4 alkyl is optionally
substltuted from1 to 3 tinmes>With substituents as
defi ned below in R10 ; RO is independently selected at

eae r t nt i h . .

c%nm st % dﬁ?&ﬁ%ll’ BP@h %“5‘]&%%2‘7156?%&%&-0@ el@%%@é ﬁl%ptl,onauy
NRSlsﬁﬁ:(t@) ﬂdz’iﬁlﬁ to }tNl?é.st(z‘(tIONﬁfs’ﬂiﬁlBﬁ@ as defS{c@betovRiR C( O) R

15, G -C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, C -C6

cycl oal kyl, and C4-C7 cycloalkylalkyl mherein each of

Cyi%g?é&%'dlm%ylcgr %‘7@% yl, v%e ?@? 4? 14 opt | })lﬁ@ 8 O)Ptlonally

s gidsstituted gomflrtord ti]mtsozvfﬁh SmbmmemStah dsﬁmsitbelawent R'%as
defined belowin RLO ; and R10 is independently
sel ected at each occurrence froma substituent in the

&, ni a 1 b 1N
QR t@ol ag&%u&{twle@{ed @%&hﬂ)ﬁgl&}g&i&e ﬁ@m SuRtikkhs i 1%0&p

, 3{3 and heter oary ,
Mmmtmg@ébwogm +PO2arGN, sPRAet BRER! -NBF OB R'S

OBORbNR SHES it R TR AT Wi o

emhatli fyerhIkof, ahdh €, 4T, @mlk RUSN i IReih @het &FC L O; 41RA, C,-C
conmpound of formnul ae where: X is a 5-

or
6alrent et el s gBrly hiCo caz@lp gy eneCofCr ﬁ@@leﬂbﬂ%ilyblsomnanally
E:gtrl %]“tutec{ %’%11 e3E tgﬂrlggcvylc’t: gﬁbg oﬁ’teagl{iIs S E Hgﬁ%d? ﬁé@f e r}glaot %}}95

sel ect ed fromthe group consisting of oxygen,

ni_ty ogen, and sul fur optlonally substituted from1l to
ARy irdadeerdendypelestediaiash aecurshsRomBeR ByAthent Rothepgroup

| it Y ﬁEl f | b 2418 tih s
gg%ﬁ is ﬁg‘oﬁ CN, B én rc o Qﬁéﬁy d}\]('i)i)z(yl} @(OE‘RX);?@(O)I@ , aryl,
f Ianxbh@tﬁroaiyll O«Vlmreln}eadoof the a]fyll oohaemehtyy groups is optionally substituted

trifl met hox are.e

i §88h ﬁ ?F§“3¥§UEBFW%MW§ﬁ§gP§gMﬁBﬁ6% 1ic carbocycle

or heterocycle or a[5/5]-, [6,5]-, [6,6]-, or

[6, 7] -fused bicyclic carboc cle or heterocycle

cdﬂﬂ5§i ni ng Bndthsecmbodimsniofshe prssen ifvicotion redatesr todke compound

|st 0 en, nitrogen, and sulfur, optionally
lﬁegé{%)@/? ‘to 4 times with substituents as
deflned below in R9, with the proviso that only one of
and R6 is 5- or 6-nmenbered nonocyclic

c éfrl@@cﬁéﬂe (@8 ]-Hét6dr 6¢ lfuT lefused @cy@ws:]arbocy@e Sy beterpgydg sclected
O[ﬁoLn hz]grcfuﬁg %ﬂs@t‘n?gy &11 1h&enyl indanyl, benzofuranyl, benzothiophenyl,

dihydrobenzothiophenyl, dihydrobenzofuranyl, indolyl, isoindolyl, indolinyl,

benzo[ 1,3]dioxolyl, benzooxazolyl, benzothiazolyl, benzoisothiazolyl,
benzoisoxazolyl, indazolyl, benzoimidazolyl, benzotriazolyl, naphthyl,
tetrahydronaphthyl, quinolinyl, isoquinolinyl, quinazolinyl, cinnolinyl, phthalazinyl,
quinoxalinyl, benzo[1,2,3]triazinyl, benzo[1,2,4]triazinyl, 2,3-dihydro-

benzo[ 1,4]dioxinyl, 4H-chromenyl, dihydrobenzocycloheptenyl,
tetrahydrobenzocycloheptenyl, indolizinyl, quinolizinyl, 6aH-thieno[2,3-d]imidazolyl,
1H-pyrrolo[2,3-b]pyridinyl, imidazo[1,2-a]pyridinyl, pyrazolo[ 1,5-a]pyridinyl,
[1,2,4]triazolo[4,3-a]pyridinyl, thieno[2,3-b]furanyl, thieno[2,3-b]pyridinyl,
thieno[3,2-b]pyridinyl, furo[2,3-b]pyridinyl, furo[3,2-b]pyridinyl, thieno[3,2-



carbocycle or heterocycle; R7 is H gemdinethyl, or
Cl- 4 alkyl, where each of the Cl- &4 al kyl is

wo@piosos@mbl y substituted from1l to 3 tines w t hPCT/US2008/063039
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substituents as defined belowin RIO ; R8 is H,
gemdi nmethyl, or Cl- C4 al kyl, where each of the Cil-
4 al kyl is optionally SubStI§9ted froml to 3 tines
with substituents as defined belowin RLO ;RO is

| DUSEADIB ket P B Lo °.
- G¥zof R, 2,5]b,xad1NR)l§HZB’é:fzo[c]ElNR,i]21€i(1@)12cH§ﬂ33 4- dlwaa([p) R

12R13 n o ¢ é al kyl ,~ C2-
abRRARlA . @?X%nﬁél Wﬁ% “]@6&%%1} 63r4&9¥dr0é%pmzqt?[5 1-

YL s AR AL BRI by oo, >

cymd)da”ﬂ dijnly dok A/~ pyﬁob[ﬁ B-Gi@iridynyg, u:lmm[t’l[ﬂ 2db|bxadmzdlyi,o 3
u s defined belowin RLIO ; and
rbai] s BAd O Tl 2 E B s Beh g arite 1 oo
a [ﬁyhg}lhia@ts h%aﬁ mﬁ&? %?H&haﬁlty' sa&tfeﬁt% @m C?ai 4991%@5 with
, smsylmenarad dhﬁm@dwkrvy in Rintos pthien [ Se3le) t{6éff] {hel- -amy[b, 7d>1fused

gt t tituted f
1 DA HEE oo RHBE b Frog Rt Blaito? R BlE s o RGd o the
[ Q5BleoBAfid doxg pemanasien ahd saMmRbaork(ifBsieficd fiom 1 04

present invention are the follow ng

t EMeanyidirybepay avdedingd b@lpwen@onpounds

1- phenyl -2, 3,4, 5-tetrahydro- | H benzo[e]]|

1, 4] di azepi ne; 7-methyl-I-phenyl -2, 3, 4,5-tetrahydro-|

HRO énEperdhlyl, célytlioaz@ptaps];
7-fluoro-I-phenyl-2,3,4,5-tetrahydro-|
H- benzol[e][I, 4] di azepl ne;

pQ$HY%1%??0% ydro
enzo azep| e 7-carbonitrile;
I-phenyl 7-(trifluoronmethyl)-2,3,4,5-tetrahydro-

H be o{’{‘ﬁ’}h& E}P{éﬁ%?lz I r]og-(y’Sﬂ]thé?’r%‘gfar &apo, trifluoromethyl, or

wmb%@lﬁl@m 4] di azepi ne;
| - phenyl - 7- (trlfluororrethoxy) 2,3,4,5-tetrahydro-|

H benzo[e][I, 4] di azepi ne;

WE‘%T@?P%% E’?“h‘iﬁqﬁé:gg%%?ﬁ@%: lt(S}‘IS'?’P%(}j’{igﬁAinyl pyridazinyl, pyrazinyl,

4 1@tz e Mitanl, Bydo 5, tteibpiddytlh9rdzolyl, imidazolyl, oxazolyl,
H-benzo di azepi ne;
4lqo§@)§9ﬁﬂpén|1azp ly{lmgﬁbqazoiylg tripzglyl «xpdingalylp thiadiazolyl, tetrazolyl,

Z:'gff‘lgfl {1)%1 %hgﬁ}{?ﬁseq%(gﬁ%l bengo{ ranyl, beazoth ophenyl, indolinyl,

Hdﬂ@ditfbbﬁz]dﬂlraﬂﬂ'ld dmgzélm)lbﬁnaaothlophenyl 1ndazolyl benzmndazolyl
7f|uoro rrethI-I nI-23 5-tetrahy dr?
Ht 51&99@{2@}3[1 e,_rll]z%hg§%l§ gnzmsoxazo yl benzo1sothiazolyl, benzotriazolyl,

7b9ﬂogf [Gr)] d‘gbx'a?ﬁ hﬁ(a!phjthgp @Eﬁ%lhngl’ ?Soéulrrio ltu%H r(flhﬁ[é% Hnyl cinnolinyl,

H- ben diaz

7ptlra@amthmmohylhnyl pmwdf@bmm[mwm@mmmm 2 3]triazinyl,

Hb?r?z%floé,ﬂt{ilam ;Ild ﬁz c% rnenyl indolizinyl, quinolizinyl, 6aH-thieno[2,3-

d]imidazolyl, 1H-pyrrolo[2,3-b]pyridinyl, imidazo[1,2-a]pyridinyl, pyrazolo[1,5-
alpyridinyl, [1,2,4]triazolo[4,3-a]pyridinyl, [1,2,4]triazolo[1,5-a]pyridinyl,
thieno[2,3-b]furanyl, thieno[2,3-b]pyridinyl, thieno[3,2-b]pyridinyl, furo[2,3-
blpyridinyl, furo[3,2-b]pyridinyl, thieno[3,2-d]pyrimidinyl, furo[3,2-d|pyrimidinyl,
thieno[2,3-b]pyrazinyl, imidazo[1,2-a]pyrazinyl, 5,6,7,8-tetrahydroimidazo[1,2-



4- et hyl -1 - phenyl - 2, 3, 4, 5-t et r ahydr o- |
H benzo[e] [, 4] di azepi ne-7-carbonitrile;

wda200tmgBt | - phenyl -7-(trifluoronethyl)-2, 3, 4, 5SPCBEUSANY 3039

10

15

20

25

30

ro-1 H benzo[e][l, 4]diazepine

7- met hoxy- 4- nethyl-l-phenyl ?
H benzo[e][I, 4] di azepi ne; né Ay
1- phenyl - 7- (trifluoronethoxy) 2, 3 4 5-tetrahydro-

4Hﬁ§?%z‘?r{yl &, {7ld’1h F'd AR Biqrs,1 -l 4exeginyl. 2-0x0-2.3-

Hdﬂ@fﬁfdbbﬁz}d[di].oé@tﬂilﬁz@ Bldﬁmgt-hQI 2-oxoindolinyl, 2-0x0-2,3- dlhydro 1H-
(2-fl uorophenyl) % -2,3,4,5-tetrahydr
Hpﬁ@ﬁl?[)"f %-]bﬂpyrl,gri}rarl e{yg@gp[ﬁgl ,5]oxadiazolyl, benzo|c][ I 2 5]th1ad1azolyl 3,4-

I I : c a ) .
I—I-dg@%};dd%ﬁ]]%%?gl ,a}oze}(&?iﬁgf;]x,&%ig-:%etﬁh?dltoe[tl,ﬁﬂYrgef 8Io[4,3 a]pyrazinyl,
I {1, &4ﬂttia|m1®[|étﬁem}plyl)a-zi41yhét-dw§d F122,8)tda oid @B rdhyrittin-2(3H)-yl,

H benz aze
| 0{@%%@&5&%&%@ rynmlowe‘f fipes with subsityents,agds tingst helow in R’, or
Hb’ﬂl%f] 20§Ed- Henﬂ)kf@d%&ﬁ)‘c?ﬁlc carboc cles or heterocycles or [5 5]-, [6,5]-,

- (3-chl orophenyl) - 4- net hyl - % 4, 5-tetrdhydro
k}[(ﬁ)é]az@{[é;m-lfus@}idbuca/zhp parbq)cycles or heterocycles containing 1 5 heteroatoms
ll_l__s%gﬁg%krgﬂtﬁe gﬁ%lp g?%%ge %J oxyge:%l ﬁitrsogter? taﬁl Xl%r?bll)tionally
| sbatifutetPfromhenyl dmés Wik bstiRicRis4s GefiidrRiyod R 1;

H benzo[e][|, 4] di azepi ne-7- carbonitrile;
l-(3- fluorophenyl) 4- nethyl 2,3,4,5- tetrahydro-

PR SAChEbLL AT SRS DGR ! byt o

Hﬁhﬁn&@@e&bk%4]dlazeplne 7- carbonitrile;
| - (2-chl orophenyl ) -4-nethyl -2, 3, 4, 5-t et rahydr o-
H-benzo[e][l 4] di azepi ne-7- carbonitrile;

gsngg.%ueﬁh?p %g?ag&grz gnpe'f%l RhDhickoiford: £13h0 ARNHE Rnlothyl, or
Itmﬂwnhmdmophenyl) 4-net hyl - 2, 3, 4, 5- tetrahydro
H benzo[e][I, 4] di azepi ne- 7- carbonitrile;
7-fluoro-|-(2-fluorophenyl)-4-nmethyl-2,3,4,5-tetrahydr
oRl idHbenraiRdthil, 81 di-aZ@RiyNS here cach of the C,—Cy alkyl is optionall

7-fl uor%é-allq- (3-f1 uor o%;htényl}))ll- 4- et hyl - 2, 3, 14 5-1 g; r ahpydr Y

osmbst-mb@:hﬁr@[nel] tp13, trheh witle pibydtuents as defined below in R
7-fluoro-I-(4-fluorophenyl)-4-nmethyl -2, 3,4, 5- tetrahydr
o-1 Hbenzo[e][l, 4] di azepi ne;
1R¢ 2 Bhian Aphanyl, br &1 uar0-dhdre i of 2aBC A (Gl istdpidhally
o- | H benzo[ e] 1 4] dlazeplne
| syBtigfiehirepHeay hmes with setstinehisepgetimddelpvsin Rt ahydr
o | H benzo[e][l, 4] di azepi ne;

g4 chlorophenyl) 7-fluoro-4-nmethyl -2, 3,4,5-tetrahydr

1&1‘[%11]561533216@(;]2]})[ delle@]edlaazmrl?l d|’¢eurre(nce frfolrn a substlture]ntI in the group

2 uor.opheny 4- met hy tr org t 2,
5 C?‘%?ﬂ%“élﬁy)é DB hihe TN YOR T LRI AR BY R

-NR"”C(O)NR"R", -S(0), R 14,—C(O)R15, C1-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl,
C;-Cs cycloalkyl, and C4-C; cycloalkylalkyl, wherein each of C;-Cg alkyl, C,-Cs

4, 5-tetrahydro-|

alkenyl, C,-Cs alkynyl, C3-Cs cycloalkyl, and C4-C5 cycloalkylalkyl is optionally

substituted from 1 to 3 times with substituents as defined below in R'Y; and

R'? is independently selected at cach occurrence from a substituent in the group

consisting of —CN, halogen, C;-Cs alkyl, -OR'!, -NR'*R", -S(0),R", C(O)R", aryl



[e] [1,4]diazepine;
| - (3-fluorophenyl)-4-nethyl-7-(trifluoronethyl)-2, 3,4,

wh2doetis@mbydr o-1 Hoenzo[ e][ 1,4] diazepine; PCT/US2008/063039
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| - (4-fluorophenyl)-4-nethyl-7-(trifluoronethyl)-2, 3,4,
5-tetrahydro-|1 Hbenzo[ e][ 1, di azepi ne;
I-(2-ch|orophenyl)-4-nethy|-7-%frif|uoronethyl)-2,3,4,
5-tetrahydro-1 Hbenzo[ e][ 1,4] diazepine;

52t CpAORRPOOR R EAdy by Yiv A G Slout REREI Bl abcirca
| fiodr C R otioRhemhlsybditimitsysl definéd sbdveuoRONMet hyl ) - 2, 3, 4,

5-tetrahydro-1 Hbenzo[ e][l, 4] di azepi ne;
| - (2-fluorophenyl)-7-net hoxy-4-nethyl-2,3,4,5-tetrahyd

r benzo i 1 Ne. : :
B e G e T R R S TR
r of fortobr204-DD]WHeret] di azepi ne;

| - (4-fl uorophenyl)-7-nmethoxy-4-nethyl-2,3,4,5-tetrahyd
ro-1 Hbenzo[ e][l, 4]diazepi ne;

| 5 BN b aRhEhEd mBn&%kﬁQ éé/rbécyﬁé &Mle‘te%@c%hcﬂe’ ordl [@ES‘]QW@]-,

ro-1 Hboenzo[ e][l, 4] diazepine; .
| {66}-corl (67t pigyclic rabhaycle-of-hesromglozoBiainisg 1 6t hrshgaoms

ro-l Hbenzol el[l, 4]diazepi ne; . )

| -Sfﬁlic-t%‘ﬁer%tbﬁ 3%?{9‘?)90 -1“?%}%@??1/%6—%{%?%’@’2?“% syl opqnally
r QuilstitteanEeh 1ehl4 tirfidschiviaz §@istifients as defined below in R’;

| - (2-fluorophenyl)-4-nmethyl-7-(trifluoronethoxy)-2, 3,4
, 5-tetrahydro-1 Hbenzo[ e][l, 4] di azepi ne;

| 103§ ).~ 4 |- 7-(trifl thoxy)-2, 3, 4
B RORE AN | T o repimer

| - (4-fluorophenyl)-4-nethyl-7-(trifluoronethoxy)-2,3,4
, 5»tetrahydro-1 Hbenzo[ e][l, 4] di azepi ne;
| R 38 g bw&&wﬂmﬁ&mw -7-(trifluoromnethoxy)-2,3,4
, b-tetrahydro-1 Hbenzo[ e][l, 4] di azepi ne;

R*is H, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl, or

trifluoromethoxy;

R’, R’, and R° are cach independently a 5- or 6-membered monocyclic carbocycle or
heterocycle or a [5,5]-, [6,5]-, [6,6]-, or [6,7]-fused bicyclic carbocycle or heterocycle
containing 1-5 heteroatoms selected from the group consisting of oxygen, nitrogen,
and sulfur, optionally substituted from 1 to 4 times with substituents as defined below
in R®, with the proviso that only one of R?, R>, and R® is 5- or 6-membered
monocyclic carbocycle or heterocycle or a [5,5]-, [6,5]-, [6,6]-, or [6,7]-fused bicyclic

carbocycle or heterocycle;

R’ is H, gem-dimethyl, or C,—C4 alkyl, where each of the C,—Cy alkyl is optionally

substituted from 1 to 3 times with substituents as defined below in R';

R® is H, gem-dimethyl, or C,—Cy alkyl, where each of the C,—Cy alkyl is optionally

substituted from 1 to 3 times with substituents as defined below in R';



| - (3-chl orophenyl )-4-nmethyl -7-(trifluoronethoxy)-2, 3,4
, b-tetrahydro-I Hbenzo[ e][l, 4] di azepi ne;

wo 2q08ActoBDr ophenyl ) - 4- et hyl - 7- (tri fl uor omet horg)/U2088/663039
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, 5-tetrahydro-1 Hbenzo[ e][l, 4] di azepi ne;
I-(I-(4-f|uorophenyl)-4-nethy 2,3,4,5-tetrahydro-
H benzof[e][I, 4] di azepi n-7- yrﬁgthanone

1- (1- (4-chl orophenyl)-4-methyl -2, 3, 4, 5-tetrahydro-

: ﬁ Ss’e%_agéeﬁier[tﬂ AéLe@te%féi? th:ﬂ OCF%%%Ichtf%%{]Q El%stl uen n&he ghoup

%&@Mm@eﬂfﬁhbﬁéﬂ%m@ﬂ —OR“ —NR12R13 -NR”C(O) R13

5-t et r ahydr o- |
SRR RSB BI)"‘n@C(O)RWCl Co aliyl, Ol AR &L alkynyl,

I t
H_'C% e%r?z Fl' Hk?p La[i?dg &:Z@é clé?lmtan%fll, “Wheteift excH (ﬁ{él%y Qf<§’l, bz-C6
| alk8nyd; G-l abayoplh €§1—3€I6)cyéﬂoaﬂkyhyﬂld 2,-8; 4y8etlkylakklyl droptibnally

n a ne-7- .carbonitrile; . 10
S‘?@“ﬁ“%‘f %‘ 1E}olr‘]8§I Ao “121 SURSHHITPIS 25 éeéneéﬁ}eéw S dr g
H-benzo[e][l 4]d|azep|ne 7- carbonitrile;

I-QS 4- dlfluorophenyl) 4-met hyl -2, 3, 4, 5-tetrahydro-|
HRO e znfeppiidendy délacted atrﬁ@617 ocqyanebmwfmml al sgbstitugrd in the group

A R A 0L A

I afi@hde@fyl, twmah %acvd ofthe fﬁﬂl of RetdrobBil gwup&s%p%mﬁanﬁurbmmted
hydr o- | Hbenzo 4] di azepi ne;

, frogy r%ﬂ@lsmvﬁws {)srﬁwqmﬁo%sciﬁﬁin%@bwfpﬂzRa 4, 5-tetrahydr
o- | Hoenzo[ e][l, 4] di azepi ne; 7-brono- 1- (3
,5-dif|uorophenyl)-4-nEthyI-2,3,4,5-tetrahydro-
I I[-llIEI’IZ o[ e] Bbediidtanpqinde pf TorlubirOEA-D) of the present invention are
-dj fl uor ophenyl ) -4-net hyl -2, 3, 4, 5-tetrahydr o-
| ﬁt?efﬁ beying)tetrahylen %a%)pi ﬁ@la@pwﬁ&ﬁ@poqnd(s

lehi1U08 Qght%ﬁiﬂla;)dro 1%&%@?{ 3 %J](ﬁaéepﬁﬂ%g rahydr o-

enzo[ i azepi ne,
5 -rdéthyluibpgpiyéayd.g, 54etr@11ydny>l— LA-bebza[ €] Léfdoarepiny) ) - 2, 3, 4,

5 tfﬁforro- = qlenyl igfﬁef etthyedu; | %enzgfe?[q 4?c?1azep1ne
1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine-7-carbonitrile;
1-phenyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepine
7-methoxy-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepine;
1-phenyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine;
4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine;
4-ethyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine;
4-isopropyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine;
4,7-dimethyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine;
7-fluoro-4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[¢][1,4]diazepine;
7-chloro-4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine;
7-bromo-4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine;
4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4 ]diazepine-7-carbonitrile;
4-methyl-1-phenyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine;
7-methoxy-4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine;
4-methyl-1-phenyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;



1- (2, 4-di fluorophenyl)-4-nmethyl-7-(trifluoronethyl)-2,
3,4,5-tetrahydro- |Hoenzo[ e][l, 4] di azepine; 1-(3

wQ doodititosor ophenyl ) - 4- et hyl - 7- (tri fl uor omret hyPQEFRSBIDS1063039

10

15

20

25

30

5-tetrahydro- |Hbenzo[ e][l, 4]di azepine; 1-(3

, 5-di fl uorophenyl)-4-nethyl -7-(trifluoronethoxy)-2,3,4
, b-tetrahydro- | Hbenzo] e][Ifﬁﬁdiazepine;

1- (2, 4-di fl uorophenyl ) -4-nmet hyl - 7- (trifluoronethoxy)-z

Ry EP RIS HRERRET L A b SREREIRS5 2 5. 4
5 (Q&llfoiﬂplﬂﬁyl) 4lﬂ1hﬁ§ﬂlzm[3 4&3 {ekralﬂdﬂbaz—ﬁmﬂe[e][l 4]d1azep1ne

5-di f | uor ophenyl % (% 4,5-tetr
aﬁsﬁérfglorqgh@gy\li-étm@*}wh- 2]4€ﬁ tggé}p)y %an benzo[e][l 4]d1azep1ne

| e
1A tfodnetiOb ABREIED 3 B ARAIRHG 7 BN 1 1diacepine;
| 14(35 ohlaﬂo;ﬁheuplr)dpﬂneﬂlyl Y34 Mﬂahxqtoéﬂﬁrbertzp[e] P, B8ddz&pitet r
h -1 Ho dj

a Y Siasoirad dememy s Sk EERDYIS!  Fbonsglql b4 dingenine

I ht@ERIRb e kl) 411&%;13@ B mes 7e‘traﬁ§([r991'ﬁ béﬂzloﬁe]PLt]ﬁ?azepme

, 4- dlchlorop enyl ) -7-(trifluoronet hoxy)-2, 3

, 4; (B-ﬂl@lrwr&lhyy:lbé-m¢ttﬂbleh2éES-w}IphyddcqmlFblzwphﬂéLl 4]diazepine-7-
%% |chlorophenyl) 7-fluoro-4-nmethyl-2,3,4,5-tetra

hﬁ 8“* Pbenzo[ e] [, 4] di azepi ne;

| 343, o oh y-anhanylL), 3 4 et Afiveéddgfei[d,41d -7-
3, 4(35 tetprhahg?jr 0- ﬂbenzo[ e] lEl);fdtz] di azepgerl[é1 ]7lafaerp(1)?reo-

1cqrponigrilg chli orophenyl) 4- et hyl - 2, 3, 4, 5-t et rahydr o-

oL LA o o e
Hchdoziofle] [ |, 4] di azepi ne; 4- net hyl -

% 1- ((2 ? cghotég@%?lg]é 47me%1¥lr%,é rﬁ4§ qutl}agm{rg hl%—? benzo [el?[- lbf] dla%pen]leﬂ-

1274 nethyl-l-(naphthalgn 2-yl)-2,3,4,5-tetrahyd
o I Hbenzo[e] [ |, 4] di azepi ne;
71 B amprdpheay Py methf A5 It hadtehy oyl -ben 78 [ | 14 It mbzeatn - dr
Cal‘,bomt%nzo[e][l 4] di azepi ne;
1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][1,4]diazepine-7-
carbonitrile;
7-fluoro-1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepine;
7-fluoro-1-(3-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepine;
7-fluoro-1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepine;
1-(2-chlorophenyl)-7-fluoro-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepine;
1-(3-chlorophenyl)-7-fluoro-4-methyl-2,3,4,5-tetrahydro-1 H-benzo[e][ 1,4]diazepine;
1-(4-chlorophenyl)-7-fluoro-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine;
1-(2-fluorophenyl)-4-methyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3-fluorophenyl)-4-methyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-fluorophenyl)-4-methyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(2-chlorophenyl)-4-methyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
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4-met hyl - | - (napht hal en-2-yl)-7-(trifluoromethoxy)- 2,
3,4,5-tetrahydro- | Hoenzo[ e][l, 4] di azepi ne;

, 5-tetrahydro-1 Hbenzo[ e][l, 4] di azepi ne; 1-(4-nethyl -
1- (napht hal en-2-yl)-2, 3, 4, 5- ta;rahydro- | H-benzol e]
[1, 4] di azepin-7- yI)ethanone (4- met hyl -

1 ( napht hal en- 2- yI) 2,3,4,5-tetrahydro- | Hbenzo[e] |

PR AL R P P P Bl Rk bR, S PR e
[bmﬁbﬁﬂ@LQHMQQmﬁe carbonltrlle 7- fluoro 4 met hyl -
1- (napht hal e 1l-y 4,5-tetrahydro- | Hbenzol[e][

1,14 efihies %}eﬁ@) 47mB‘ih2:5h% iﬁlﬂ‘r’@f%wthyli 2bpietrayeie-171-

1 3 .rahydro- | Hbenzo[e][ 1, 4]diazepine;
b¥1112)0;§ 14]?121? 1ﬁ thal en-

1- ly(lz)ﬂubr((phlenylb-(]anahex}hémye)thﬂ 233,44 btrletdeathffdr o-

I ben di azepi ne; 4-nethyl- 1-(naphthal en-
fe k%&k@ﬂﬂ%?onethyl) 2,3 ,4,5-tetrahydro-

' W@Hﬁf&%ﬁk{&lylﬁétﬁaﬁ;pu%thﬁm 2(,§f4 G%Gé{ﬁydréq(qn apht hal en-

tetrahydro- 1H benzo[ e]
[bgﬁp&ﬂﬁzﬂﬂwnqinayl)ethanone

o1 ilist R SRR LT St STt e,

Ibéﬁm{appwmﬁﬁaﬁh@alen 2-yl)-4-nmethyl -2, 3, 4,5-tetrahydr
o-1 H-benzo[e 4] di azepi ne- 7-carbonitrile;

| 1¢(@B=chiajenhsa ﬁrma r-3=9¢thyla2, Adi highrabydso-4 5. t et r ahydr

0 n 4] di azepi ne- 7- carbonltrlle
b%ﬂ%ﬁf‘ﬁg&% r#al\%ht hal en- 2-yl ) - 4- net hyl -

, 45 (5 dhidropteyid-0~methbeynd ahethyl-2,3,4 5-tetrahydro lH-
L , 4]1.di azepi n- 7-yl ) et hanone;
10gzofdlkldeeeniagnt hal en- 2-y1 ) - 4- net hyl - 2, 3

?[(IQ cth]?cgl il egl %mkﬂgggﬁﬁ{éﬁg%l 2;,3,4,5 -tetrahydro-1H-
1bérzo( Gt .4 dozemaght hal en- 2-yl ) - 4- net hyl - 2, 3

f[ [(E fh! p}féﬂ - -rgety l)-gf%l%lﬁgwénethoxy) 2,3,4,5-tetrahydro-1H-

Ib&g%pﬁgiQMhmqﬁhgloxol 5-yl)-4-nmethyl -2, 3,4,5-tetrahyd
ro-| enzo[e] [ |, 4] di azepi ne;
1-(3- ﬂuorophenyl) 4- rnethyl 7- (trlﬂuorornethoxy) 2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-fluorophenyl)-4-methyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(2-chlorophenyl)-4-methyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3-chlorophenyl)-4-methyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-chlorophenyl)-4-methyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][1,4]diazepin-7-
yl)ethanone;
1-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)ethanone;
1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepine;
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| - (benzo[d][I, 3] di oxol -5-yl)-7-brono-4-nethyl -2, 3,4, 5-
tetrahydro-| Hbenzo[ e][l, 4] di azepi ne;

ro-1 H-benzo[e][l, 4] di azepine- 7-carbonitrile;
I-(benzo[d][l,3]dioon-5-y|)-§-rrethy|-7-(trif|uororreth
yl)-2,3,4,5-tetrahydro-| Hben 8[ e] [, 4] di azepi ne;

| - (benzo[d][!, 3] di oxol -5-yl)-4- rrethyl 7-(trifluoroneth

2 e
OB ) ety RS e A AUPREPGBpe
I5 lt(gt&@ﬂygtbplaényﬁbeﬂﬂeﬂ{ylﬁli A 54&@1@&&?“?&1%20[6][1 4]d1azep1ne

- t
| 1B Bpepper s el drtichetell | Aficpine-7-
Iﬁag b]thlophen 5-yl)-4-nethyl -2, 3,4, 5-tetrahydro-
enzo’[ e][l, 4] di azepi ne-7- car boni trile;

| 1¢Perdiffobphinybhemetiy2)3, 45 rretrdiytz) B;béngot 5t #idiazdpine-7-

H- benzo[e] [ |, 4] di azepi ne-7- carbonitrile;
IC%TB@H Fur an- 2- yl)-4-methyl -2, 3,4, 5-tetrahydro-|

I+1 enzAheblobh &P AzRRIIL-T4, 5085 0QBE-T HIR: 1,4]di 7-
t( enzomah éS}Mb - -n}g-thy 72 9‘3’85 tetrgﬁoy[ r[o ] lazepine

Hcarénm@[ile] [1,4] d| azep| ne-7- carbonitrile;

| - | ) +A4- hyl,- 2,3, 4.5-tetrah -
S ARG s LI S A ©

Abrop@ | Y ldidzeptheny! - 2, 3, 4, 5-t et rahydr o- |

H benzoLe] [ di azepin-7-yl) %ﬁjhol i ne; 4-nethyl -

1 1R dndiflugrophenydr &Fluaro-4-mghyl 2, 4.5 4ctEahydro- iy dr o-
d
e R T

11 pBendifludrophehyb-1-Eluo@hy dicthy -2t 8 2etkahydro-1H-

eL[I 4]d|azep|ne 7- (4- (et hyl sul fonyl) pi per azi n-
Z’PM RyfRN%- phenyl - 2, 3, 4, 5-tet rahydro- | Hbenzo[

eb[l%goﬁlll) qi. ?Hifﬁ%m he ryﬁ%ﬁ&éﬁ}l@ﬁ 4, 5-tetr'[1 e}jdro-lH-

phenyl - 3 4, 5- I'H-’bénzo
[])c:mz]oﬁa][alzé]mameﬁney,l ) pi perazinl - yl)ethanone;

I IR B L R
benzo[e][1,4]diazepine;
7-bromo-1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3,5-difluorophenyl)-4-methyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(2,4-difluorophenyl)-4-methyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3,4-difluorophenyl)-4-methyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3,5-difluorophenyl)-4-methyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(2,4-difluorophenyl)-4-methyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3,4-difluorophenyl)-4-methyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;



one; 1-(4-nmethyl- 1-phenyl-2,3,4,5-tetrahydro-

| H benzo[e] [1,4]diazepin-7-yl)pyrrolidin-2- one;
wdz2qodAmeshyl - 1-phenyl -2, 3, 4, 5-t et rahydro- | H penesfoed/063039

[1, 4] di azepi n-7-yl ) pi peri di n-2- one;

4- (1 -(4-f1uorophenyl) -4-net hyl 3,4,5-tetrahydro-

H benzof[e][I, 4] di azepi n-7- yrfﬁnrpholine;

1-(4-f|uoropheny|) 4- et hyl - 7- (pi per azi n-

TR SRah | MRS USRS o BE R ™
1bym&ﬁ@[ﬁ{%w5qhﬁérahydro- IHbenzo[ e][I 4]d|azep|ne
(et .hy Isulfoni pi per azi n-

1) -
T e st AL ) B perae i 3l ) gkl

bﬁgﬁgiﬁL%%g%%g%ﬁ%$phnﬁetﬁyf4553 , 4, 5-tetrahydro-

5 | B-(Beirdihelophdiyl} Biretemyr-iethyl- Bidetazihpdro- 1 H-

b%W%EﬂF¥$@HV8$ﬂ%nyI) 4-met hyl -2, 3, 4, 5-t et r ahydr o-

H‘l 8nzAEBbidphddyd-2Z&hy-273 4 Lt):@é‘l%% L RnZo e 4] -7-
Q -(4- quoroBﬁLnyl)4% netﬁ l-2,73, 4, 5- tgthﬂdeS?mpmﬁ
rww@nzm¢b][| 4] di azepi n-7- yl)pyrrolldln 2- one;

S PRI S TR Dol taa s SR ol
10 4bvbhzof Qi1 4derzemheny! ) - 4- nethyl 2,3,4,5-tetrahydro-
H-benzo[e 111 dlazepln nor phol i ne;

(b isphend - THorama S b BdeEs o1y ) - 2, 3

r | Hoenzo[ e][l, 4] di azepi ne;
%?gziﬁtlroﬁgéﬁy?) 4- et hyl - -(4-nethy|piperazin-
11yBY-#AcBorbphertyd)-7-alyixg-4-hidbden2d,4,6]tEtkadlidi- BiZepi ne;
7-(4- (et hyl sul fonyl ) pi perazin- 1-yl)-
1b€12Z ff]blo%/ékﬁ’ﬁ@HW) 4-methyl -2,3 , 4,5-tetrahydrol H

]
15 ?%9&%1? 1- gSlé* ﬁlj:glr A %}%4 rnetn%l %3 4,5- tetlrahydlrotlet r ahydr o- |
th&mﬁdﬂeﬂﬁMZtheazepln 7- yl)plpera2|n-

1 4yrlngtﬁ§llt]ﬁ?19agﬁ‘éhalen-2-yl)-2,3 ,4,5-tetrahydro-1H-benzo[¢e][1,4]diazepine;
4-methyl-1-(naphthalen-2-yl)-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepine-7-
carbonitrile;

20  7-fluoro-4-methyl-1-(naphthalen-2-yl)-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepine;

7-bromo-4-methyl-1-(naphthalen-2-yl)-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepine;

4-methyl-1-(naphthalen-2-yl)-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
4-methyl-1-(naphthalen-2-yl)-7-(trifluoromethyl)-2,3,4,5-tetrahydro-1H-

25  benzo[e][1,4]diazepine;

1-(4-methyl-1-(naphthalen-2-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4 ]diazepin-7-

yl)ethanone;

1-(4-methyl-1-(naphthalen-2-yl)-2,3,4,5-tetrahydro-1H-benzo[ e][ 1,4 ]diazepin-7-

yl)pyridin-2(1H)one;

30  4-methyl-1-(naphthalen-2-yl)-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepine-7-

carbonitrile;

7-fluoro-4-methyl-1-(naphthalen-1-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine;

7-bromo-4-methyl-1-(naphthalen-1-yl)-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepine;



3-(lI-(2-fluorophenyl)-4-methyl -2, 3,4,5-tetrahydro-|
H benzo[e][I, 4] di azepi n-7- yl)oxazol i di n-2-one;
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H benzo[e][|, 4] di azepin-7- yl)pyrrolidin-2-one;
| -(l-(2-fluorophenyl)-4-nmethyl-2,3,4,5-tetrahydro-|
H benzof[e][I, 4] di azepi n-7- yrf‘fil per i d| n- 2- one;
4- (1 -(4-chl orophenyl)-4-nethyl -2, 3, 4, 5-tetrahydr o- 1

L et )
%&&l@@ﬁl[leér]hiaﬁéﬂldct :azepin-7- yI ) benzam de;
or ophen

Tyt S{PROR e K TGRS g 115 e e

1 o 4- et hyl - 7- (4- met hyl pi per azi n-
b&??)ofé; li]gp‘g@@g%?rahydr o-yl Hbegzo[ e] %/I |0450d| azepi ne;

71{(4-nhehyiyl-&uaphihaleh) Ipyiperlad, b netrdbyyitoy } H-benzo[e][ 1,4 ]diazepin-7-
é(E? -chl orophenyl )-4-nmethyl -2,3 ,4,5-tetrahydrol H
b

SBRRANET | 4] di azepi ne:

14 (4-tlubrdith ﬁﬂﬁhf&ﬁ-@pﬁﬁqyrhéthﬂfl'mwﬁde‘trghy?dré 127-b&izb RN U@ zepine-
| H benzo[ eip [1, 4] di azepi n=7-" yi) pi per azi n-

17ydaytemniteaione;

b RO eSSt i b GRAURIT diacpine

19(chriohital; or ophenyl) 4- et hyl - 2, 3, 4, 5-t et rahydr o-
IH-benzo[e] 1, 4] di azepi n-7- IS)2 yrrolidin-2-one
11(@ fbwr@wpb Isrnylhpmethsk b 4. 21 alayds0- 16 petrep BA-1diazepine-

- [1, 4] di azepin-7- yI)plperldln 2-one;
I Hhkm!(%ﬁl chf orophenyl ) - 4- net hyl - 2, 3, 4, 5-t et rahydr o- |

H1 henz dlw}drapBthdica2eyd)-A-niethyll ), PYri-adirahyird- 1H-- one;
4- (1 dlfluorophenyl) 4-met hyl -2, 3, 4, 5-tetrahydro-
I bFF”@L?]E@‘E]é 1aze01A{7qy R eisoRe:7- I ) nor phol ine; 1-(3

» 3=(ql (ﬁ'ﬁh%?&ﬁgﬁﬂﬂ){ﬂeh% lﬁtrﬁé%hxllbz §) Qf'ﬂoﬁefr?ﬁoﬁ‘ lgl "azepi ne;

1- yl) tetrahydro- enzo[ e
1bé1&o[é3[ld4]ﬁiauqnmﬁhﬁmth@node met hyl - 7- (4- net hyI pi per azi n-

1)(5 %luoronapht glterrl 3h§1/19 rnetlnlr_inG 51 %l 5[ tetrahydro-1H-

benzo[e][1,4]diazepin-7-yl)ethanone;
I-(benzo[d][1,3]dioxo0l-5-yl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepine;
1-(benzo[d][1,3]dioxol-5-yl)-7-bromo-4-methyl-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
I-(benzo[d][1,3]dioxol-5-yl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine-
7-carbonitrile;
1-(benzo[d][1,3]dioxo0l-5-yl)-4-methyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(benzo[d][1,3]dioxol-5-yl)-4-methyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(benzo[d][1,3]dioxo0l-5-yl)-7-methoxy-4-methyl-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(benzo[b]thiophen-2-yl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine-7-
carbonitrile;

1-(benzo[b]thiophen-5-yl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine-7-

carbonitrile;



e][!,4]diazepine; 1-(3

, 5-di fl uor ophenyl ) -7-(4- (et hyl sul fonyl) pi perazi n-
wd2008)i48net hyl - 2, 3, 4, 5- tetrahydro- PCT/US2008/063039

| H benzo[e][|, 4] di azepi ne;

| -(4-(1-(3,5-difluorophenyl) -

ro-1 H-benzo[e][l, 4] diazepin-

7-y|)p|pera2|n | -yl) et hanone;

3- e , ro- .
| 1%_(&0 ;bg il g{lﬂeﬁ%gﬁqzrg&lh [- 3'1% g&/ aféédr l?ﬁ Lﬂgwglagepmeﬂ-
Ic@%omﬁﬂ5=d|fluorophenyl) 4- nethyl 2,3,4,5- tetrahydro-
H- benzo[ e] [ |, 4] di azepi n-7- y )pyrrolidin-2-o0
| 1((beI(Z9ﬁ5ala Admesseriy-F-5dctiaidya-1 4-ben, 10[51[116‘341%4?%\‘307'
B gﬁg[e][l , 4] di azepi n-7- yl)pi peridin-2-one;
4-%%-?’, 1dif|uorophenyl)-4-nethy|-2,3,4,5-tetrahydro-
5 I 1 Hbbenfiohe P )-4nditlad €53 8,57 etrytiydnod fhmnizo{e][ 1,4]diazepine-7-
&é 4-di fl uorophenyl)-4-nmethyl -7-(pyridazin-3-yl)-2,3
BOREFahydro-1 Hoenzo[ e][l, 4] di azepi ne;
-1 ((%mflzo@urﬁﬁ @%ﬂp%@éﬂwl)z ki rSBt%!?yﬂdeG ﬁm&%&a]égm #Aldiazepine-7-
tetrahydro- | Hbenzo| i azepi ne;
10@29mmdﬁfluorophenyl) 4- et hyl - 7- (4- met hyl pi per azi n-

RN TG TR SAE b

10 - X‘rlﬂletﬁylm?- Héﬁy‘l-z (p{-’peﬁa,zﬁr l-ty@tl 3RyHietahydro- 1 H-benzo[e][1,4]diazepine;
H benzo[e|[ |, 4] di azep

| Agmetpy Coh-wietiinDerOpHeyhenel g eirshyrlie- et ¢ ahyd
18?%?Eﬂﬂdﬂ§%%%L£& 4] di azepi n- 7-yl)pi perazin-

3 TE(U=(cRyBuldo iy poscogdie My )-4 dnatit Ny phedy B2 4,55-tetah gdry dirFo-
H benzo £e][| 4] di azepi n-7- yl)oxazol i di n-2-one;
1b%11zo AL diageRiBF:opheny! ) - 4- met hyl - 2, 3
15 y‘} (gy??%{tﬁﬂyﬁﬁﬁ)engl b'?El?,S‘ %é&aﬂld%l]zﬁjbgﬁz%faﬂ Ji‘]’d?azepmﬂ yl)piperazin-
116&kﬂﬂmdnd|fluorophenyl) 4-met hyl -2, 3

3)(% IB@L}’@#%E@}’&)HS_‘I{ g??nt% E’gl] IJ[ 'bgrgl [ea]fleﬁ)jdlazepm- 7-yl)oxazolidin-2-

ﬁhglfluorophenyl) 4-met hyl -2,3 , 4, 5-tetrahydro-

IH-benzo[eJ 4] di azepin-7- ¥ nDr hol i ne;
1-(4-methyl-1-p enyl 2,3,4,5-tetrahydro-1H- benzo[e][l 4]d1azep1n—7 yl)pyrrolidin-2-

5nethyl 2,3,4,5-tetrahyd

20  ong;

1-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepin-7-yl)piperidin-2-
one;

4-(1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[ ][ 1,4]diazepin-7-
yl)morpholine;

25  1-(4-fluorophenyl)-4-methyl-7-(piperazin-1-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-fluorophenyl)-4-methyl-7-(4-methylpiperazin-1-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
7-(4-(ethylsulfonyl)piperazin-1-yl)-1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-
30  1H-benzo[e][1,4]diazepine;
1-(4-(1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepin-7-
yl)piperazin-1-yl)ethanone;
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1-(3 , 4-di fl uorophenyl) - 4-net hyl - 7- ( pi per azi n-
1-yl)-2,3,4,5-tetrahydro- | Hoenzo[ e][l, 4] di azepi ne;

1-yl)-2,3,4,5-tetrahydro- | Hoenzo[ e][l, 4] di azepi ne;
1-(3 ,4-dif|uorophenyl)-?-(4-%ﬁthylsulfonyl)piperazin-
1-yl)-4-nmethyl-2,3 ,4,5- tetrdhydro-|

H benzo[e][|, 4] di azepi ne; 1-(4-( 1-(3

, 4-di 1l uor oph L) - |+ 4, 5- O 4; :

| OB o s Ry s RO B diazcpin--
1y?F$ﬁbhamgn??@ h 1)-4 hyl -2,3,4,5 hyd
3-(l-(3,4-difl uorophenyl)-4-nmethy| - , 4, 5-tetrahydro-
WO En o T elbet oo o phSSiac b bzl gHeRepin -
1- (ol 3:q4:4-di f.l uorophenyl ) -4-nethyl -2, 3
,X9é¥%§¥?%ﬁgifb- | H benzo[e] [1, 4] di azepin-7-

y 1) (py(¢ rfhloratihnny)-drmacthil-2,3.4(Stetrahydro-1H-benzo[e][1,4]diazepin-7-
, 4-di f l.uorophenyl)-4-nethyl-2,3 , 4, 5-tetrahydro-

| BUBBRYGPEA O, 4] di azepi n-7- yl ) pi peri di n- 2- one;

Aa(h - heiN v 2 ; 4] @Ry PR 7-
Dy o oot A gphey
, #hdiogilobnephenyl ) - 4- met hyl - 7- ( pi per azi n-

1- -2, 3.4, 5:tet - 1 Hb |, 4] di i ne;
T i SRABR T oot 0 7 S R ISHEE B ot -
1oy¥hofd[134]dthz8pih&t r ahydro- | Hoenzo[ e] [, 4] di azepi ne
1

-(3 ,4-dichl orophenyl)-7-(4- (et hyl sul fonyl i perazin-
113 higransenyih dgng il bi-mtmasipargn 1y 3 3 4 S ey dro- -

I I [ ine; 1-(4-(1-(3
,E%gﬁgﬁﬁ%ﬁg%ﬁgﬁégg?Z?E%?ﬁyl-Zfs,g,SEtetrahydro-

| A-(Bgtholselfodyl)pjcazz-epilni-(Z-fb)dgphpe paimethyl-2,3,4,5-tetrahydro-

1-vyl ) et hanone;. )
SJzﬁb?%?ﬁﬂafﬂ®96WHﬁﬁeny!)-4-nethy|-2,33435-tetrahydro-
) 1?Fitt(?gégﬁl%lc[ﬂhmﬂmh%aﬁm,Z,z;,syﬂe)r%g%@.h'Hdﬂ)&fz@[eﬁm &)diazepin-7-
, 4bpipchakor bghethyhgned- met hyl - 2, 3, 4, 5-t et r ahydr o-
) EE(? :e(?étﬂloﬁlph%%y'ﬁ‘. RSP 8 5 b R b 5T M azepin-7-
,ﬁpgh&Bh@%gpg&gyl)-4-nethy|-2,3,4,5-tetrahydro-
| H'benzo[e] [1,4]diazepin-7- yIég%peridin-Z-one;‘ '
41t t(Byfluorophenylirdtrhsthgleld. 8 driytcirphetiod 1 Y1-bengplstly 1 4] diaz:pin-B-
- tranxgrg-l Hbenzo[
yDpyrrolidin-2-one;
1-(1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][1,4]diazepin-7-
yl)piperidin-2-one;
4-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)morpholine;
4-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepin-7-
yl)benzamide;
1-(4-chlorophenyl)-4-methyl-7-(piperazin-1-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-chlorophenyl)-4-methyl-7-(4-methylpiperazin-1-yl)-2,3,4,5-tetrahydro-1H-

benzo[e][1,4]diazepine;

7-(4-(ethylsulfonyl)piperazin-1-yl)-1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-

1H-benzo[e][1,4]diazepine;



e][l, 4] di azepi ne;
4- met hyl - 7- ( 3- (et hyl sul f onyl ) phenyl ) -

wd2phanmgst 2, 3, 4, 5-t et rahydro- | Hbenzo| PCT/US2008/063039
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e][!, 4] di azepi ne;
4- et hyl - 7- (4- (nethylsulfonyl)ghenyl) | - phenyl -2, 3,4,5

-tetrahydro- I Hbenzol e][I |azep|ne
2 (4- et hyl -1 - phenyl - , 4, 5 t et rahydro-|
E@r@g Lk‘qﬁﬁ@ﬁ%ﬁﬁ%ﬂ@%@d{ ge?téa)ﬂdré Tk ﬁenzo[e][l ,4]diazepin-7-
FWmezﬂ&ﬁ&IbDéh@Mﬁmepln 7- yI)benzoEltrlle
tetrahyd

Fﬁtﬂér(%’ﬁl&f‘[’nhea}%4a@@t§yh2$ Ad-icbrahydat li-penzole][ 1. 41diazepin-7-

[)-4-nmethyl-7-(2-(nmet hyl sul fonyl ) phenyl
)99 %# f B?%?Q%h&dro I F%enzof e}[l 4{d|azep|¥e)p d

I 1((21 (ﬂIcthmromieeyllyM}méthybt By, 5- Vetr(aByc(ruelchyI:rsm[d] At apdpemy -
I§ 2,3, 4 5-tetrahydro-| Hbenzo[ e][l, 4] di azepi ne;
)HWI? ?3¢H@nyl) 4- et hyl - 7- ( 4- (nethylsulfonyl)pheny

I JE @ (3 cﬁloﬁolsh%hmnyﬁ%yi 2 B’bIeﬁ?e@rbhﬁerllfﬁB&Iz%Fe? 'ﬂﬁtazepln 7-
- (4-chl orophenyl) (et hyl sul fonyl ) pheny

IyDQmsnwnSLO@Lrahydro I Hbenzo[ e][1, 4] di azepi ne;

hl or o | = 7-(3- t Isu n he
RS TR B St R T el B
begmﬁhhqgg@hsmyl) 4- et hyl - 7- (4 (nethylsulfonyl)pheny
l) tetrahydro-1 Hbenzo[ di azepi ne
| 4¢(3; (éﬁdqhﬂu@r@pmﬁrﬂrn)emlﬁét ﬁ?Itetwheroc tosyrodell F.6ljazppin-7-

h 4,5-tetrahydro-1 Hbenzo[ e][l, 4] di azepi ne;
§p§lbﬂ§ ﬁ?uorophenyl) 4- et hyl - 7- ( 3- (nethylsulfonyl)p

her(}zjs}dlﬂu&,oﬂhéiwl)eﬁt hwﬂquIpthzﬁanﬂ) BB 5-dhdhaitedirne;
dlfluorophenyl) 4- et hyl - 7-(4- (et hyl sul fonyl ) p
h@ﬁWIﬂﬂblél@ZQﬂ9%trahydro I Hbenzo[ e][|, 4] di azepi ne;

| 1(§5 54d1§h&log9 I%I%I@%&Iég% fe fa%ufm)h{h%uﬂ 1AM} drB-1H-

5-t’et r ahydr o- | 'di azepi ne;
Ib@&p&ﬂ@uﬂhwaqmphenyl) 4-met hyl - 7- (3- (et hyl sul fonyl') p

SRR I TN T

h ?é%é'hirdr% H-berzol &f I AAkIEQnd;, Hoenzo[
1-(4-(1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4 ]diazepin-
7-yl)piperazin-1-yl)ethanone;
3-(1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4 ]diazepin-7-
yl)oxazolidin-2-one;
1-(1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro- 1 H-benzo[e][ 1,4 ]diazepin-7-
yl)pyrrolidin-2-one;
1-(1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1 H-benzo[e][ 1,4 ]diazepin-7-
yl)piperidin-2-one;
4-(1-(2,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[ ¢][ 1,4]diazepin-7-
yl)morpholine;
1-(2,4-difluorophenyl)-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(2,4-difluorophenyl)-4-methyl-7-(piperazin-1-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;



e][l, 4] di azepi ne;
4- met hyl - 7- ( 2- (et hyl sul f onyl ) phenyl ) -1 - (napht hal en- 2-

wQ@kgos24@s1, 5-t etrahydro-1 Hbenzo[ e][l, 4] di azepiTE$2008/063039
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4- et hyl - 7- (4- (et hyl sul f onyl ) phenyl ) -

1- (napht hal en-2-yl)-2,3 ,4,5-E§trahydro- | Hbenzol
e] [, 4] di azepi ne; TTeT

2- (4-nmet hyl -1 - phenyl -2, 3, 4, 5-t et rahydr o- |

Hl-ttg%c?@ﬁéﬁ[o'pp %ﬁgﬁ-ﬁ%@g’@-—g?(ﬁly\lggt%gp EAZ‘% -13)-2,3,4,5-tetrahydro-1 -

Hb&&m&q1eﬂhbzﬁhd¢azepln 7- yI)oxazoIe 4 nethyl
| -7-( Ikkpyrazol tetrahydra
d

I Illtféﬁ‘z%pu@]ophenﬂ) é&@h}ﬂ@l%@y}}g@ﬁwm-h nyf’EWﬂhyi?z (3 4,5-
L nﬁﬁ%?éqhyb;ugigug4ﬁuménggtetrahydro- | Hoenzol

i aze

21 1((4 (e Hydiflherphismyl)-2nRthy)-8;3 &5 tethahgtdio- 1 H-benzo[e][1,4]diazepin-
nzolel[l, iaze'in-7-yl)-l,3,4- t hi adi azol e;

57 Pﬁnﬂﬁ%ﬁi$l5é gﬁ/ -2,3,4,5-tetrahydro- | Hbenzo[e]|

134(]1 QQaZd?lﬂh@r‘oghéﬂy)) 4 ilneal 2 ji‘b’@éﬂr érﬁffoelH -benzo[e][1,4]diazepin-7-

2- (4-methyl -1 -phényl -2, 3, 4,5~ tetra ydro-
waemzopémﬁlpmidlazepln 7- yI)-I - oxadi azol e;

R T DL e B %q,%p‘%q%a{;a& 20l Pofbiazepin
ZyDbmfﬂuﬁﬁQQﬁ@phenyl) 4- nethyl 2,3, 4 5 t et r ahydr o-

H benzo] e di azepi n- 7- )thiazo
21¢(- (@41 q'h Be!ﬁwﬁy‘l ;nemlrét -tgraélydroslﬁfélenmﬁgf]dﬂ dldiazepin-7-
4l di azepin-7- yl)oxazol e;
|ybﬁ$f%‘iq%1§1%% Wenyl ) - 4- met hyl - 7- (|
H4py r(@Zadiflienpbhens])34-ebryil-213, 4 B3t ctrabry robibento[c][ 1,4]diazepin-7-
e] [, 4] di azepi ne; |-(4-fluorophenyl)-4-nmethyl-7-(l
osheling;. yl)- 2 3, 4,5-tetrahydro-1 Hbenzo|

HY

e]l [(:3 4“?11%#1?%2 >Iﬂetl}yl -7- n(gtpﬁra[zm- syl) -2,3.4 A Se‘%er‘grg {/dé? -ol_ -

be&mkdﬂeﬂﬁMZtheazepln 7- yI) 1,3, 4. oxadlazole

2 TR B TRL A 1 s P S o1
benzo[e][1,4]diazepine;
1-(3,4-difluorophenyl)-7-(4-(ethylsulfonyl)piperazin-1-yl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine;
1-(4-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-
7-yl)piperazin-1-yl)ethanone;
3-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)oxazolidin-2-one;
1-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1 H-benzo[e][ 1,4 ]diazepin-7-
yl)pyrrolidin-2-one;
1-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1 H-benzo[e][ 1,4 ]diazepin-7-
yl)piperidin-2-one;
4-(1-(3,4-dichlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)morpholine;
1-(3,4-dichlorophenyl)-4-methyl-7-(piperazin-1-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
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tetrahydro-|

-(I-(4-fluorophenyl)-4-nethyl -2, 3, -
1, 2, hi adi azol e;

5 4,5
H benzol[e][I, 4] di azepi n-7-yl) - 4-t
H

¢2QMHjﬂmnrophenyl)-4-nethy| 7- (I PCT/US2008/063039
I

,2,4-triazol-1-yl)-2,3,4,5-tetrahydro-1 Hbenzo]

[1,4]di azepi ne;

(I-(4-ch|orophenyl)-4-nethyﬁ92 3,4,5-tetrahydro-
benzo[e][|, 4] di azepi n-7- yl)thiazol e;

2-(h-A 4-Ch Lhds t
Hlégﬁ%f@fh%?%%ﬁ%}é%?ﬁ 7;'@1 Q}%é; gﬁd ag'er?Zn? 1 ﬁ} 5%%9 r&ect)lrahydlro 1H-

Ib&ﬁm@ﬂﬂ@ﬂd@hﬂﬁﬁé) 4- nethyl 7- (I
razol -1 - 5-tetrahydro-|1 Hbenz

e]I[( Aadighlgsop é?lﬁ’é) 71(41(%hfélﬁllllg}né(ﬂ9ﬁ§ﬁ§ﬂz}n k- Y.%t HWhYﬁ(ﬁ 4,5-
H}f?%ﬁ'ﬁ?(frg T b&!l%é%[l%“r]ﬁl&%@ﬁlﬁé,r ahydro-1 Hbenzo[

| aze
21{a-(143 gmldﬂomphmﬂ)mmamﬂnﬁ 4 3 tayahyBrd-ektehyae 11 ,4]diazepin-

7-yl)- 1,3, 4- oxadi azol

(quﬁ’gﬁzf%# cBryglEﬁLaﬂlw?ﬁjzegl et hy hyl )2 3.4, 5- tetr Iaﬁigrg |
Hgt(@r@ al &bihibrophetiyRyZ £yl ayé As-tétralyﬁrd fpm%e@[e]&@ 4]d1azep1n 7-
Z(1-(4-chl orophényl ) -4-net hyl - 2, 3’4, 5-t et r ahydr

waemzopémﬁlpmidlazepln 7- yI) 1,2, 4- thladlazole

1156 5 GeRBRER A A S s ted %ftyﬁsﬁ PGl disgovin-7-

thf (auﬁmguﬁkuorophenyl) 4- nethyl 4 5-tetrahydro-
enzo[ e] 4] di azepin-7- yl)

21(@1 (3 3- @c@pmhmyébﬁmwm ﬁéttmhy@rcsw wngele Aidipaspin-7-

4] d 7- yl)thiazole; 1-(3
AP Syl ) a eyl <77 ( | i pyrazol - 1oyl)-2, 3

, 4riheth @it T-ghydetaylshlffasmpaényd)- [Jphéﬂﬂuaze pieeshydro-1H-
(3, 5- dlfluorophenyl) 4- et hyl -
HbSVPQQHIZW“VPWn% 3, 4, 5- tetrahydro I Hbenzol

eh[ fH1C If )-1-phenyl-2,3,4,5-tetrahydro-1
+e ?% ARy phsv]- o2 4 Speatvdio- Ut 4 o
IbHub&ﬂﬂQﬂdkkhmﬁédlazepln 7- yl)-1,3,4- oxadlazole
|f| he -4- h I- 4, 5- t ydr o-
| 4@@&}%12’? égfrﬁzt 00{121%}1%@4)_- F—%LGIYyIQ,ZS,iS-tetrah B
benzo[e][1 ,4]d1azep1ne;
2-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-yl)benzonitrile;
3-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepin-7-yl)benzonitrile;

e]
2.
H-

4-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-yl)benzonitrile;
-(4-fluorophenyl)-4-methyl-7-(2-(methylsulfonyl)phenyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-fluorophenyl)-4-methyl-7-(3-(methylsulfonyl)phenyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-fluorophenyl)-4-methyl-7-(4-(methylsulfonyl)phenyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-chlorophenyl)-4-methyl-7-(2-(methylsulfonyl)phenyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-chlorophenyl)-4-methyl-7-(3-(methylsulfonyl)phenyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-chlorophenyl)-4-methyl-7-(4-(methylsulfonyl)phenyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;



yl)-1,3,4-thiadiazol e;
5-(1-(3,5-difl uorophenyl)-4-nethyl -2, 3,4, 5-tetrahydro-
wo 20d8hengol[ e] [ |, 4] di azepi n-7- yl)-1, 2, 4-t hi adi BZDU82008/063039
| - (3,5-difluorophenyl)-4-nethyl-7-(l
H1, 2, 4- trlazol-l-yl) 2,3,4,5; betrahydro-l Hbenzol
e][I 4]d|azep|ne 2-( 1(3 )
, 4- di 1 uor ophenyl ) -4-nethyl -2,3 ,4,5-tetrahydro-

I I—I- n [ 7
oA Shpkan AR oM BBy 2 a1
blerbzsb[b'qpl §1d]azgping] di azepl n-7- yl)thiazole; 1-(3
}/4 7-( .1 Hpyrazol - )-2,3
G HRemp o] -4 PSR el RY Bl - 213§ 8 eftiycro- -

, 4-methyl -7-( | Hpyrazol -4-yl)-2,3
ﬁ rgﬂoiégﬁ?ga&ggﬁg};{é? Hbeﬁo[ye] [ (4] di g)z/eplzne 2y() 1-(3
Al
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@i f—dllﬂoomplnfmyj/)l-ﬁ} -mibthy 7R R A1/ 1sdfoby hpttengahy2d, 8.5-tetrahydro-1H-
be P‘ﬁ] a%l 4%d| azepin-7- yl)-1, 3, 4-oxadi azol e;
ZOE 141di%tRiBrophenyl ) - 4- met hyl - 2, 3, 4, 5-t et r ahydr o-
kda edﬁﬁeIn%IaLényﬁlﬂhﬁb&%wn(QY(meyMsdlfoﬁygpﬁe'ﬁg@cb 73 @Lt%trahydro 1H-
(I 4-di f| dor ophenyl ) - 4- e , 3,4, 5-t ét’rahydr 6-
bep ée]klo{]é}akbpmédl azepi n-7- vyl )-I 2, 4-t hi adi azol e;

iy SnibopHah PRI 7OC3W§.I%I°§%I5FI€HX§& LhopRflho-11r

_l
bélﬂzo[@t-‘lhq/]hrgﬂze ip@pht hal en- 2- yI) 2,3, 4, tetrahydro I

/'FD
—E$

H benzol e] [ | di azepi ) oxazol e
21¢(@.Angi n9n0pher{yﬁa‘bmeﬁm1€r(4z(yngﬂtbyl@lf9nzd)@mék)r%frértétrqthydro 1H-
7- yl)th I 4- net hyl -

OB R L L Y arors 1oyl) 2.3

4 rheth gt T-gdhyrelsthyshliffashpagnyd)- [-I(ndb]lldia&llelllyl’)@ 3,4,5-tetrahydro-1H-
4-rret£eﬁl-l-(naphthalen2yl) - (1
I—I-bB‘}?P 13‘%131)“1% 3, 4,5-tetrahydro-1 Hbenzo[

[rhetﬁ% @Fétglﬁl otIRIa)Iphenyz) (Slaphthalen-2 y%)e2t I‘SI -t trr%lzydro 1H-
I—Ibheznmie:][leé}]kﬂa,zdﬁlde azepi n-7- yI) 1, 3, 4- oxadi azol e;

2-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-yl)thiazole;
2-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-yl)oxazole;
4-methyl-1-phenyl-7-(1H-pyrazol-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
4-methyl-1-phenyl-7-(1H-pyrazol-1-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;

2-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-yl)-1,3,4-
thiadiazole;

5-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-yl)-1,2,4-
thiadiazole;

2-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-yl)-1,3,4-
oxadiazole;

4-methyl-1-phenyl-7-(1H-1,2,4-triazol-1-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
2-(1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[ ][ 1,4]diazepin-7-
yl)thiazole;



2-(4-nmet hyl -1-(napht hal en-2-yl)-2, 3,4,5-tetrahydro-|

H benzo[e][I, 4] di azepi n-7-yl ) 1, 3 4-t hi adi azol e;
wh2@0dAmeshyl - 1- (napht hal en-2-yl) -2, 3, 4, 5-t et r BATHYTUSH08/063039
| H benzo[e] [1,4]diazepin- 7 yl)- 1,2,4-thiadi azol e;
4- et hyl - 1-(napht hal en-2-yl) - g IH-124tr|azoI
1-yl)-2,3 ,4,5-tetrahydro- | 5 e] [, 4] di azepi ne;
4 net hyl -
bgﬁzdél[oeﬁpﬁleixlyl q C}Q %%il,%,élz%-t}’gr%l’g?c%é—ﬁ?—ﬂ@%gfeﬁ’[—l,4]d1azep1n—7-
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|y[)bﬁ%l’l)ﬂe‘7 (pyrldln 3- yI) 2 3 4 5 t et rahydro- |
H-benz azep

1d# efHWQPﬁe{lﬂera?ththW pzrazsl-h YQ Tt oty ahire- 1H-
Hb%’r?%ﬁﬂ ]l%/]h aﬁé&l ﬁéeﬁzleman 4, 5-tetrahydro-|
H k(érfhm)ﬁcqjh[ehywdnahglm (I}H-pyfa)zpyaﬁ-lyﬂl-itﬁ,ﬂ ;5-@trimelyo- 1 H-
h -7- d 3-yl)-2,3,4,5-tetrahyd
oD eRest el oi avepi net ) oEvE
42f(@1(mﬂu07dﬂh§n§[§mt}ﬂétﬁ%'1t2 gaz ﬁt&h;)dra 1 - BReBM [124] Siafop-F-y1)-

et rahydro-1" Hoenzo di azepi ne;
(6;3@44roxmhmleal phenyl - 2, 3 4 5-t et rahydro-|

il e CACETR L PR TR A S
1,@@41@@&@&2[0% 4] di azepi n-7-yl ) pyri dazi n-3- am ne;
4- net hy] -
| Sehefifluoranpenyli-Ametbisk bidihigirbyire d s banzalofilyllgiazepin-T-y)-
3.4, bt d | Ho |, 4] di
7-1?64?'{%%]{%2%03& hyl )S;f%agH 3- 1/I I)aiefrle?ﬁyl | - phenyl

Z (8 flhoboghehylahydetayl-7-HdenzZnf-tedzbl-1 4162, azleiptenehydro 1H-
7-(6 {dlfluoronethoxy)pyrlda2|n 3-yl)-4-methyl -1-pheny
I bgnz@ Al 3 dBeeRiASdr o- | Hoenzo[ e][l, 4] di azepi ne

42@ Y&Iorg%%gflzw ﬁrlgthgpl' Rigng_ %‘fa{dhﬁr}{' - genzoge][l 4[‘!'glaﬁ§ﬁh-l_7_

tetr enzo[e di azepin
1ypﬂmerzy>lle7 (pyrlmdln 5-yl)- 4, 5-tetrahydro-

PR R T AN .a%t@zfaﬁ}ycjroéfébﬁnze[q]aﬁ]aﬁ%n% 7-

yﬂbk)a%?eo[e][l 4] di azepi ne;
met hyl - | - phenyl - 2, 3, 4, 5-t et r ahydr o- |

H giéfﬁilb{regl{ehy%m@bm 1H-pyrazolrl iylla 23 - 5-Brakydroriél-
b%&‘?ﬁﬁt %/]fi azﬁé)gﬁ?g)z”epl n-7- yI5) :)str |r SQBZ/IdLO I3( 2H) - one;
1-(4-chlorophenyl)-4-methyl-7-(1 H-pyrazol-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
2-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-yl)-
1,3,4-oxadiazole;
2-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-yl)-
1,3,4-thiadiazole;
5-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepin-7-yl)-
1,2,4-thiadiazole;
1-(4-chlorophenyl)-4-methyl-7-(1H-1,2,4-triazol-1-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
2-(1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepin-7-

yl)oxazole;



1- (4-nmethyl - 1-phenyl-2,3,4,5-tetrahydro- | H benzole]
[1, 4] di azepi n-7-yl)pyridin- 2(l H)-one;

w®2q0dAmeshyl - | - phenyl - 2, 3, 4, 5-tetrahydro- | PCT/US2008/063039
H benzo[e][|, 4] di azepin-7-yl ) pyridin- 2(1 H)-one;
4- et hyl -

1 (4 (et hyl sul fonyl ) phenyl ) - ?2(pyr|da2|n 3-yl)-2,
, 5-tetrahydro- |Hbenzo[ e][l, 4] diazepi ne;

b(i Bt &flwroaée‘g%gzég %ﬂgﬂ 3 3}41 %—tgtra%l';{é%osif—l %tefl%’fgﬁl{ Q]dlazepm 7-

zb[ e

4ybﬂhhmkr7 (pyridazi n- 3 yI)
(trifluoromethy 5-t et r ahydr o

| ﬂ{tﬂééz(@pu@]oph nﬂ})déi gkegiyrl)%e(l% pyrazol— -yl) 2,34 5-tetrahydro 1H-

I - met hyl - 7- ridin-2-yl)-2,3,4,5-t
ePé?ﬁ&gﬁéjﬁ&/ﬁgﬁég[ el[l, Z]diagggihe! v

5 | 1¢@;5 diflooopheryhh)-mibtiry Tl - Fyramytd-gl)-2:334, §t9teady Brod] 13- t

ah 0 Hbenzo[ e][l, 4] di azepi ne;
Oilﬁﬂ[ﬂo‘ﬂ Bﬁ%lﬁﬁ}?)[4 ]rrgethy% 7- (p)erldln 4-yl)-2,3, 4,5t

e L L [ y -
Q (FIE(%% %Iﬂ{lj%ﬂrdgﬁéﬂyé‘ )ﬁ]emyl 24 ﬂBfﬂ%t@egﬂygl%g IIEI ebterrlzaorge]él 4]d1azep1n 7

FWBGM&éBE@@Mﬂﬁ@dlazepln 7- yI)pyrldln 2- ani ne;

! ?ge(?:(gl 5 ogrps%lgbz%ﬁlngﬁ hy| 4{ a(tg aZ I[} benyo[g][?ll]?(‘i’lazepm 7-

10 Q4fjhu@@@@ﬂ@eyl) 4- nethyl 7-(6- nethylpyrlda2|n 3-yl)
g 4, 5-t et rahydr o- IHbenzo% e] [, 4] di azepi ne;

(6 ((lf(3(54dlﬂu9repb%1y8rf§rn)emlﬁét4w jtetpahgdup- Bth@tl?Qiﬁ}J}Bf‘Elqzepm -7-

€ [ di azepin-7- yl)pyridazin-3-yl)nethanol;
GY@Fb’g}E%%%%éghenyl) 4- et hyl - 2, 3, 4, 5-t et rahydr o-

|+1 L?(G[ﬁzdlﬂﬁél{obhéﬂyb)waﬁ&mm-77(lfyl D piytiia gkelZli-pb-3; RS Aetrahydro-1H-
(4- fluorophenyl) met hyl -7-(6-(trifluoromethyl)pyri
dQ%IFZI‘?[ej A lllagepgngg. 5 t et rahydr ol H

' DSl RRL SR s Tl
) yhexeohyl - 2, 3, 4, 5- tetrahydrolH—
PTG b OO ARy -2ty ey | H gl sl fgapinT-
| M)ﬁria[‘z‘%lé?w -2, 3,4,5-
1-(3,4-difluorophenyl)-4-methyl-7-(1 H-pyrazol-1-yl)-2,3,4,5-tetrahydro-1H-

20  benzo[e][1,4]diazepine;
1-(3,4-difluorophenyl)-4-methyl-7-(1 H-pyrazol-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
2-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepin-7-
yl)-1,3,4-oxadiazole;

25  2-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1 H-benzo[e][ 1,4 ]diazepin-7-
yl)-1,3,4-thiadiazole;
5-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4 ]diazepin-7-
yl)-1,2,4-thiadiazole;
1-(3,4-difluorophenyl)-4-methyl-7-(1H-1,2,4-triazol-1-yl)-2,3,4,5-tetrahydro-1H-

30  Dbenzo[e][1,4]diazepine;
2-(4-methyl-1-(naphthalen-2-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-

yl)oxazole;



tetrahydro-1 H benzo[e][l, 4] di azepi ne;
| - (4-fluorophenyl)-4-nmethyl-7-(pyrazin-2-yl)-2,3,4,5-t

we@tooahywso- | Hoenzo[ e][l, 4] di azepi ne; PCT/US2008/063039
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| - (4-fluorophenyl)-4-nmethyl-7-(pyrimdin-2-yl)-2,3,4,5
-tetrahydro-1 Hbenzo[ e][l, 4]% azepi ne;
| - (4-fluorophenyl)-4- nethyl %pyr|n1d|n 5-yl)-2,3,4,5
-tetrahydro | Hoenzo[ e][l, 4]d|azep|ne

62§ 4nn§egf Ffr{a ?t%g%Qleﬁ 2[;91 gxgtra%l’ygrg é)fﬁ%%[g]gygfd?azepm -7-

Iyoﬂn&%kfluorophenyl) 4- nethyl 2,3, 4 5-t et rahydro-|
benzo e% 4] di azepi n-8- yl)pyrid

DA netpL T I@@P@ﬁ]ﬁér?y}’ Tt w5 et S dettobmar 1

e azepln 8- yl)pyrlda2|n 3(2H) - one;
Hb%?B %@é? %nyl) 4-met hyl - 2, 3, 4, 5-t et rahydr o-

H4|€IB®TME bIIEalphﬁl]awn@ZﬂWF(181—13%2(1054”191@2? 4532y donky/-

5 hen 4-met hyl -7-(pyridin-2-yl)-2,3,4,5-t
Igﬁbﬂﬁo]ﬁ %o[ e] [, 4] di azepi ne;
| 2( (3: Iﬁétﬁﬂmmgﬁﬁhh])en‘b Y'lF-tszVl Shetkdiylitodl B-03nY0[ 21 B4 Riidbepinl 7-y1)-

etrahydro I enzol di azepi ne;
| 1334-bkadoazophenyl ) - 4- met hyl - 7- (pyridin-4-yl)-2, 3,4, 5-t

6- {(?%%Bﬁf%S}Hagﬁﬁé%12%15'[2}?@%,%}%?%%1{'0%Ig—_btegﬂ{g],gg,é]rdg)%epinq-yl)-
1@enﬂﬁ&ﬁ&bm;4]dlazepln 7- yl)pyridin-2- anlne

( quorophen Ik-4-neth | - 7- (pyridazin-3-y ?
ééﬂrraﬁwrbmapb%e Fopy Pl afarbier hi oensofdll ], Kdiazepin-7-yD-
(31 enyl) nethyl 7- (6-net hyl pyri dazi n-3-yl)
- Z?%T&!%ﬁ%%%gahydro | Hoenzo[ e][l, 4]diazepine;
( @=ratthyI3t (ﬂaphth@&h@nyll)ﬁ @A+ivephayiria2o13]-4)2; 3,45 rtadatddar- I H-
H-benzoE % 4].di azepi n-7- yl)pyridazin-3-yl)net hanol,
6l?@4¥@1k]G@Fﬁﬁﬂ%nyl) 4-met hyl -2, 3, 4, 5-tetrahydro-|

H'4Qﬁ@[ﬁ§l£ ?—prléﬂy‘f’b d(b%@lﬁ' Znylg '2,3){11 ,)5 Qé(t'fdhgl% e 3eAs [Bffi,4]diazepine;
4-methyl-1-phenyl-7-(pyridin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine;
4-methyl-1-phenyl-7-(pyridin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine;
6-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepin-7-yl)pyridin-2-
amine;
4-methyl-1-phenyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepine;
4-methyl-7-(6-methylpyridazin-3-yl)-1-phenyl-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
(6-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepin-7-yl)pyridazin-3-
yl)methanol;
6-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-yl)pyridazin-3-
amine;
4-methyl-1-phenyl-7-(6-(trifluoromethyl)pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
7-(6-(difluoromethyl)pyridazin-3-yl)-4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
7-(6-(difluoromethoxy)pyridazin-3-yl)-4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
4-methyl-1-phenyl-7-(pyrimidin-2-yl)-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4 ]diazepine;



| - (3-fluorophenyl)-4-nmethyl-7-(6-(trifluoromethyl)pyri
dazin-3-yl)-2,3,4,5-tetrahydrol H

whenzofedl | , 4] di azepi ne; PCT/US2008/063039
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7-(6-(dif|uoronethyl)pyridazin 3-yl)-1-(3-fluorophenyl
)-4-methyl -2,3,4,5-tetrahydrol b+
benzo[e] [, 4]d|azep|ne >4 -

7-(6-(dif|uoronethoxy)pyrida2|n-3-y|)-|-(3-f|uoropheny

| hi{ﬁ%}ﬂglt- ﬁéhélﬁ/’lﬂgtpérh%idiﬁgt-};lﬁ-a%dﬁ{ g-iet%ahlilgrgplzﬁjogllz[o[e][l 4]diazepine;

| 4(r3ethy1unpmiyen5(b)maéfmma§zbsa 3,45(tpystadird B-lydnyo[2][3,44dibzcbine;
et rahydro-| Hbenz

| 6¢(8- f¥1¢tb¥)1r loahf‘éwyﬂﬁ %5%’6"}1&19’1]11“07”(-6’9%0&?]&1 AldinzgpinToylpyidgzin-

ﬁéigﬁ%dro | Hoenzo[ e][l, 4]diazepine;

I- -t uérophenyl)-4-nethy|-7-(pyrinidin-5-y|)-2,3,4,5

- tze(mmdstwlr bphentybe3z40p-tettahlydub} rm)zm[m]{sx ,4]diazepin-7-yl)pyridazin-
E%P(B f |1 uor ophenyl ) -4-net hyl -2, 3, 4, 5-t et rahydr o-

7% [ 1, 4] di azepi n-7- yl)pyrldln 2( 1H)-one;

) L - idin-
Ry b R et e
22(IH)aef | uor ophenyl ) - 4- net hyl - 2, 3, 4, 5-t et r ahydr o-

L TERNE R b IS L T
HQ qgagke][l 4] di azepi n- 8- yI)pyrldaZ|n 3(2FD one
l-(2-fluoro henyl )-4-methyl -7-(pyridin-2- -t

et gt bid- (mlﬁéhlﬁ@l[fOIéql)[phemql)ﬂ—émépiaﬁ@-3 Bk Sy o

t hyl - 7- di 3-vyl 2,3,4,5-t
PTG T " o avont ne. oY)
| 3¢(@-rhdthigie Daveidy -3y 213, 5t Ftrdgio- Ui bezof b 2] dRazdpiGe It

etrahydro-| Hoenzo[ e][l, 4] di azepi ne;
6prmP@nFm@orophenyl) 4- nethyl 2,3,4,5- tetrahydrol

Hyl t}ﬁ&g%ﬁl{m e%lgi 750 er (Izrlﬁhydr%l? yﬁg%nggam B tetralgzdro 1H-
-baUD&ﬂMdﬂdwhqhhenzo[ el[l, 4]d|azep|ne _ _
| G SRR AL 0 T Il R d gt -3 v1)
benzo[e] [1,4]diazepine;
1-(4-fluorophenyl)-4-methyl-7-(pyridin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-fluorophenyl)-4-methyl-7-(pyridin-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
6-(1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepin-7-
yl)pyridin-2-amine;
1-(4-fluorophenyl)-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-fluorophenyl)-4-methyl-7-(6-methylpyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
(6-(1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)pyridazin-3-yl)methanol;
6-(1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepin-7-
yl)pyridazin-3-amine;



wokdmenzope] | |
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e] [1, 4]di azepi ne;
(6-(1-(2-fluorophenyl)-4-nethyl -2, 3,4,5-tetrahydro-

6- (1 -(2-fluorophenyl)-4-nethyl-2,3,4,5-tetrahydro-

H benzo[e][|, 4] di azepin-7- yl) yrlda2|n 3-am ne;
I-(2-f|uoropheny|) 4- met hyl - 7206- (trifluoronethyl)pyri
dazin-3-y|)-2,3,4,5-tetrahydro|H-

S CA B SURR B luoremptridyedn s it ebyde-

) 18- etble] [1 2 Eadephrct et r ahydr ol H

benzo] i azep

7 ((é ((IHIUPFQI%?tI&)‘IﬁtYﬁ]éﬁWﬁyYIP e Hosorhenyl)-4emetyhdp dehtsighydro-

- tetrahyd I
nzof%ﬁ 4%%f%mazép|n: PAarer
I t7((6 (ﬂiﬂmrcn%hzmwb Dyritaniat 1ryl) d17(-4( PycraghenyD-4¢pthg]-3,34,5- t
e ra e i azepi ne;
o SR LA 7o oyt i di - 2-y1)-2, 3, 4. 5

tl%ffﬁm‘&ﬂh@n%l) Izdbfﬁamh @ﬂﬁazﬂc]zdymz 8, Sl@etrah dro lH-
(2-fl uorophenyl) 7-(pyrimd % -2,3,4,5
b@uw&ﬁwdﬂdwhqmb%nzo[ e][I 4]d|azep|ne

O B SRR SR 1 3p SRR
| béhzof ﬁIMQ& henyl ) - 4- nethyl 2,3,4,5- tetrahydrol
H-benzo[ di azepi n-8- yl) gyr idin-2( 1H)

2d¢(@-= f(@mliIhI%YlbﬂﬁéﬁI)ylﬂ ARy 33D, 3 4p- Ietéﬁhﬁiﬁ%flo |

e azepi n-8- yl)pyridazin-3(2H)-one;
6- % f I@@?&Iﬁ%nyl) 4- et hyl - 2, 3, 4, 5-t et rahydro- |

quqachf}lx%}dﬁhﬁﬂy}lyirtambym §4ls,de)rpwdrdgﬂ 15162113() leﬂ-I)l @glezepmﬂ-
4 ar ophen 4- met 7 ridin , 4, 5-1
eVbHﬂ@@PéKIpIB%%z%[ el[l, Z]dlaggglne o

I

ARG 0t Ol KGR e bl
Iyopwmmhdxﬁﬁhemyl) 4- et hyl - 7- (pyrldln 4-yl)-2,3,4,5-t

eIZE(? I}X dfI’uoroph 51 EIOIIletEIIl[ I ,3 ,ﬂI], Sd Ieg’azll%PcIrg ﬁ 7—1 -benzo[e][1,4]diazepin-8-
yl)pyridazin-3(2H)-one;
6-(1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[ ][ 1,4]diazepin-8-
yl)pyridazin-3(2H)-one;
1-(3-fluorophenyl)-4-methyl-7-(pyridin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3-fluorophenyl)-4-methyl-7-(pyridin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3-fluorophenyl)-4-methyl-7-(pyridin-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
6-(1-(3-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[ ¢][ 1,4]diazepin-7-
yl)pyridin-2-amine;
1-(3-fluorophenyl)-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3-fluorophenyl)-4-methyl-7-(6-methylpyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;

, 4] di azepi n-7- yl)pyridazi n- 3-yl ) pet/iisa008/063039



6- (I -(4-chl orophenyl)-4-nmethyl -2, 3,4, 5-tetrahydro-
H benzo[e][I|, 4] di azepi n-7- yl)pyridi n-2-am ne;

wo 2q08ActoBDr ophenyl ) - 4- met hyl - 7- (pyri dazi n- 3- yl e RUS2048/663039
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-tetrahydro-1 Hbenzo[ e][l, 4] di azepi ne;

| - (4-chl orophenyl ) - 4- net hyl - 7-_( 6- met hyl pyri dazi n- 3-yl)
-2,3,4,5-tetrahydro-| Hbenzo[5 T[I, 4] diazepi ne;
(6-(1-(4-chlorophenyl)-4- nethyl 2,3,4,5-tetrahydro-|

HBEEShELbbn AL RERRN BT XAy Larhte o) TR R
oot lacearl . . i a5 o,

déz(ll r(}gﬁh&gbrgphgnyjli/ -4-methyr3, é,%/}}ﬁdt‘egplp_]gdro 1H-benzol[e][1, 4](){121%6%)1/1{]7-
b;Péﬁhﬁ%h§3ﬁkgkgzeplne

orophenyl )-7-(6-(difl uoronet hyl) pyri dazi n-3-yl
) 143 rfhiongheRylP-44n&hyleT-( @ltyifluotorkethyl)pyridazin-3-yl)-2,3,4,5-tetrahydro-

b?Efb%ﬁ%%h %ﬁgh%ﬁff%n?e (di f | uor onet hoxy) pyri dazi n-3-y

| y7=(8- (Hﬁiulai/dmé%h ) rﬁamh-@t{]@-m/(@[fﬁlolrophenyl) 4-methyl-2,3,4,5-tetrahydro-
H-benzo[e][l i"azepi ne;

J(Mme0bM@¢%@nymﬁm4 met hyl - 7- (pyrazin-2-yl)-2,3,4,5-t

TR SR b O PR Bompity 3345

‘ﬂetﬁhS'@fbeh%Qﬁ&{e];le]@[hé@ﬁm@] [I', 4] di azepi ne;
1- (4-chl or ophenyl met hyl -7 gﬁ rimdin-5- yl? 2,3
, 4-(8= ﬂl@(“?l&lﬁ?ﬂb-é m¢thllé]e?r£I®[Ta7éfjl-[2ry %éb%&'@?ﬁaﬁ@m

6 r nyl)-4-nmethyl -2, 3, 4, 5-tetrahydr o-
Hp%%ﬁ é%ﬁ%/ g?azepln 7- yl)pyridin-2(1H)-one;

| 1¢B- ﬂm@mﬂe@ﬁmhaammpmlhm 2.31)3, 3,45~ fcabliyaly-d Ho- |
H-benzo %] 4] di azepi n-8- yl)pyridin-2(1H)-one;
2benzofelle ﬁ@?@ﬁﬂ%nyl) 4- et hyl -2, 3, 4, 5- tetrahydrol

AR o S i RS e S RS

th&mﬁdﬂeﬂﬁMZtheazepln 8- yl)pyrlda2|n 3(2H) - one;

ep((if@g'l, o o&g&gi h}rlli?i?,y %) -tetrglg}/({ro q[—)’] beanﬁ ﬁ[l 4]§1azep1n-l7-
yl)pyridin-2(1H)-one;
1-(1-(3-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepin-8-

yl)pyridin-2(1H)-one;
2-(1-(3-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[ ¢][1,4]diazepin-8-
yl)pyridazin-3(2H)-one;
6-(1-(3-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepin-8-
yl)pyridazin-3(2H)-one;
1-(2-fluorophenyl)-4-methyl-7-(pyridin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(2-fluorophenyl)-4-methyl-7-(pyridin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(2-fluorophenyl)-4-methyl-7-(pyridin-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
6-(1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepin-7-
yl)pyridin-2-amine;



e][l, 4] di azepi ne;
| - (3-chl orophenyl)-4-nmethyl -7-(pyridin-3-yl)-2,3,4,5-t

we@tooahywso- | Hoenzo[ e][l, 4] di azepi ne; PCT/US2008/063039
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| - (3-chl orophenyl)-4-nethyl -7-(pyridin-4-yl)-2,3,4,5-t
etrahydro-1 Hbenzo[ e][l, 4] di S;epi ne;

6- (1 -(3-chl orophenyl) - 4-nmet hy- 2, 3, 4, 5-t et r ahydr o- |
H-benzo[e] [1,4]diazepin-7- yl)pyridin-2-am ne;

AR h‘éﬁﬂ?ﬂﬁ@@@ﬂg@%ﬁ SUE T R

I bér&o{:df] lo4]dtalzepﬂyda) - met hyl - 7- (6- met hyI pyri da2| n-3-yl)

ydro-1_Hbenz itdl aze ne;
(é (@’rﬂl’(OBQIé“ﬁPﬂP 6prﬁ%¢hylr3 (an}?éltﬂ[]mwﬂdéz@ ¥B: 2533 éa’ﬁt%wéfq 1H-
Hb%’k?% lei éazepl n-7- yl)pyridazin-3-yl)nethanol,
h]l enyl) 4-met hyl - 2, 3, 4, 5-tetrahydr o- |

H((ﬁ}éh@}ﬂe@[obh@iﬂy@#&mm}ﬂﬁﬁ 4, y4t3tpahytaari/tbeBzadal] héldiazepin-7-

| or A-met hyl -7-(6-(trifluoromethyl)pyri
d¥ Pﬂ“ ZW§§B ¥hﬁz“3-’tetrahydr ol H

benz qbaidok: IR2GREAEL2,3,4,5-tetrahydro-1 H-b 1,4]d -7-
oA PARURE2. ) tramstrgy| Fbsnaol il ddiazepin

)ykbpmctanyi -3-amdnes, 5-t et rahydr ol H

T o SRS R Fe- oW Y RS S vdro-
|)1H4’odﬁﬁb }/[h didachi; tetrahydro-|

H benzo 4] di azepi ne
| 7¢(8=(éf uef%mﬁhﬂgmyldazm&ﬂw (2-flypyerhenn) d-petyb2.3,44>-tnehydro-
etl .4 .e][l, 4] di azepi ne;

%gﬁ%ﬂ%{ﬂ% 4rrethy| 7-(pyrimdin-2-yl)-2,3

4 (6- (tiﬁturoajmdh@cy)lbyﬂbﬁmm{ yB]1-2-Bjabptzapl)remethyl- 2 3, 4 ,5-
(t3 chl or ophen E met hyl - 7- (pyri mdin-5-yl) -
retehygor Hnbengle] lkﬁéﬁiﬁfm%] [I, 4] di azepi ne;

DRI S s
I bélhzo(ea[lcah]ldmrquhenyl ) - 4- rret hyI ,3,4,5-tetrahydro-|
3 r}fuoLoeth[enyl 4dr|ng[ﬁylm/ ?pyl‘ll’nldln 2-yl)-2,3,4,5-tetrahydro-1H-

benzo[e][1,4]diazepine;
1-(2-fluorophenyl)-4-methyl-7-(pyrimidin-5-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
6-(1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[ ¢][ 1,4]diazepin-7-
yl)pyridin-2(1H)-one;
1-(1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][1,4]diazepin-8-
yl)pyridin-2(1H)-one;
2-(1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][1,4]diazepin-8-
yl)pyridazin-3(2H)-one;
6-(1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[ ¢][ 1,4]diazepin-8-
yl)pyridazin-3(2H)-one;
1-(4-chlorophenyl)-4-methyl-7-(pyridin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-chlorophenyl)-4-methyl-7-(pyridin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;



yl ) pyridin-2(1H)-one;

2-(1-(3-chl orophenyl)-4-nethyl -2, 3,4, 5-tetrahydro-

wokdmenzoBe] [ |, 4] di azepi n- 8- yl) pyri dazi n- 3( 2H) PONES2008/063039
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6- (I -(3-chl orophenyl)-4-methyl -2, 3,4,5-tetrahydro-|

H benzo[e] [|, 4] di azepi n-8- yl ) pyri dazi n- 3(2H) - one;

| - (2-chl orophenyl) - 4- et hyl - 7-58r3yri din-2-yl)-2,3,4,5-t
et rahydro-1 Hbenzo[ e][l, 4] di azepi ne;

(& c%g)rgﬂl}%ﬁﬂg DYk yré?ﬁ;%i%%ggzz{gﬁgg Dadnyh:pr3: 4. 5t

enzo
Ibéri’zo{:éj[loct]dmlzemyé) 4-met hyl -7-(pyridin-4-yl)-2,3,4,5-t

ro-1 Hbenzo di a
6 B o rieBEgrpeY et gk by o s benzoFedbyHiligzapin-7-

] ] di azepin-7- yl)pyridin-2-am ne;
ygg%tﬁfl(?r%% ényl) 4-met hyl - 7- (pyridazin-3-yl)-2,3,4,5

- fl et rchhoropteny) H4omnthe[- 7€p fridadingd -a) €3 A tetrahydro-1 H-
heny| t hyl - 7- (6- met hyl pyri dazi n- 3-yl
?g@oﬁ%lo‘hgf Sh %r)ro |nE|be¥zo[ ‘e][{'%]é. g%[aiou ﬁél n3yh
(§- (alch(o%omhﬂl)qpﬁmy REGE d@ﬁﬁgx}n&z&hﬁyg -4 el rsalysiyRrd- 1 -

H benzo[ e] [ | 4] di azépi n- 7 pyri dazi n- 3-'yl") net hano1;
6béthO(c‘Z{lc4h]ldwqph@nyl) 4- et hyl - 2, 3, 4, 5- tetrahydro I

S E R b ashdhOr fﬁ&%ﬂﬁﬁjﬁ%f&%@(ﬁ’? s A Eisaspin -

dgpp yhcﬁlz}ﬂ }-yBnRithnbE t et rahydr ol H-

benzo[mlhg)(r 4] di azepi ne

| 6¢(3=(d @rﬁwehwt)mvﬂl(@ B i §-totrshyshet i byyrptald st iszapis{7-
4 5-tetrahydrol H

bgﬁggféa?h ifn azepl ﬁera yere

| 13- dhtdr@pl@pﬂ@ﬂyﬂn):ﬂﬁ} 1266((xﬂ1ﬁubtmn@mﬁbmpdyz)lmenymiaza 15 3etyahydro-
[)-4-nmeth - tetrahydro-|

I—l-lgel?%?[@{[[ll“]@]‘%ﬁpé?epl ne:

A 35(3 hcgng %5}}%92}2 dz@(id‘lﬂﬁ{nﬂé(t}%ﬂpaf E&él&ﬁgé;-glr)&'-%let)hygz?s,zﬂs Petfahydro
11 2Zbanhd[ei[d phdnaydpined- net hyl - 7- (pyrim di n-2-yl)-2, 3

A} (ﬁ cth?orop% %dlr) Q7 (6I abf?d]o%grgletﬁl)J;y)p}éAggzglzf p nﬁF methyl-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine;
1-(4-chlorophenyl)-4-methyl-7-(pyrazin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-chlorophenyl)-4-methyl-7-(pyrimidin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-chlorophenyl)-4-methyl-7-(pyrimidin-5-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
6-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)pyridin-2(1H)-one;
1-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-8-
yl)pyridin-2(1H)-one;
2-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-8-
yl)pyridazin-3(2H)-one;
6-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-8-
yl)pyridazin-3(2H)-one;
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1- (2-chl orophenyl ) -4-nethyl -7-(pyrimdin-5-yl)-2,3
,4,5-tetrahydro- |Hbenzo[ e][l, 4] di azepi ne;

H benzo[e][|, 4] di azepin-7- yl)pyridin-2( 1H)-one;

1-(1-(2- chlorophenyl) 4-met hyl 2, 3, 4, 5-t et rahydr o-
| H benzo[e] [1, 4] di azepi n- 8- ?pryrldln 2( 1H)-one;
2- (1 -(2-chl orophenyl) - 4- et hyl - , 4, 5-tetrahydro-|

o (PR Pritchy ALEhBOFT ! ﬁpﬁ&%—'ﬁﬁ%ﬁé‘j‘?ﬁé@%ﬁ?@f o

Hb&&m&q1eﬂhbzﬁhd¢azepln 8- yI)pyrlda2|n 3(2H) - one;
5-di f | uor opheny] ridin-2- yl) 2,3,4
é (ﬁéth%%wghmlh“ Y ﬁpﬁé}(tln-3nsjlhﬂéz‘€%w’t%@hydro H-
E&Emﬁﬂgﬁﬁgﬁgé phenyl) - 4-methyl - 7- (pyridin-3-yl)-2,3,4
-te

benzo[ e][l, 4] di azepi ne;
| 1¢(3;chictofHeugpl)-dpinethyl-J-(dyreb-AHyy1)-Z3(4J-tdtchhpded- M) - 2, 3, 4

. Hbenzo[ e][I, 4] di azepi ne;
%%IPZOE@E']eX]g}afZPR}B?oopheny|) 4-Tethyl - 2. 3, 4. 5t et r ahydr o-

SRARIr &P Hchy 4 ludingdh 102 '3'475'-te)(1| h 6119*}'6 I?Z "Adi 7-
I-?gQS dlfﬁ%oroghenyl - 4~ et ya gﬂ yrl%agﬁﬂ[nﬁ wzqgns

, 4D)pyridn2adnyiden- | Hbenzo[ e][l, 4]d|azep|ne

i e R S A ey -2
( @eﬁzb}f(][ﬂ 4]d1azep1ne
- di Iuoro henyl)-4-net hyl -2, 3,4, 5-tetrahydro

| #(@ézﬁmt)@]enylj_ 44rflgqha§%-'§61meyhylpyr1dazm -3-y1)-2,3,4 5-tetrahydro 1H-

met hanol,
6-% -E@E%%@?¥? o%gphenyl) 4- et hyl - 2, 3, 4, 5-t et rahydr o-
| (64 behzitbephényd)dHinaienios, 7,5-tyirdpptd-U Bz enz < MM dazepin-7-

di fl uorophenyl)-4-nmethyl -7-(6-(trifl uoromethyl
pyf)pﬂé&a@ﬁl -By rr)e?@nely4) 5- tetr‘\éhydrg |( o
|
7S R ey bk g

eyypymduheikmﬁmﬁ 3,4,5- tetrahydro-|

R Breitsay S HenR By L o i orometby opidpaingd-gh- b Sdgfphydro-

e 'TY-ILB endo[¥Hl ,hb]éhagep%leff 5-

1-(3-chlorophenyl)-7-(6-(difluoromethyl)pyridazin-3-yl)-4-methyl-2,3,4,5-tetrahydro-

1H-benzo[e][1,4]diazepine;
1-(3-chlorophenyl)-7-(6-(difluoromethoxy)pyridazin-3-yl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine;
1-(3-chlorophenyl)-4-methyl-7-(pyrazin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3-chlorophenyl)-4-methyl-7-(pyrimidin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3-chlorophenyl)-4-methyl-7-(pyrimidin-5-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
6-(1-(3-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)pyridin-2(1H)-one;
1-(1-(3-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-8-
yl)pyridin-2(1H)-one;

-2, 3, 4, 5-t et r ahpair/vs1008/063039



tetrahydro-1 H benzo[e][l, 4] di azepi ne; 1-(3
, 5-di fl uorophenyl)-4-nethyl -7-(pyrimdin-2-yl)-2,3,4,5
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| -(3,5-difluorophenyl)-4-net hyI 7-(pyrimdin-5-yl)-2,3

,4,5-tetrahydro-1 Hoenzo[ e][l 4]diazepi ne;

| -(3,5-difluorophenyl) - 4- metﬁ)ép 7-(pyrazin-2-yl)-2,3,4
, b- tet rahydro | Hoenzo[ e] [I 4] di azepi ne;

| 2%_(|_1 b(enz %‘r(géh[erlﬁj =4 dIBht%nMZ )3 4,; {E?ﬁta;?%(lro 21(5—)3 betbz?[eﬂﬁué{]altﬁé%S 8-

6y()by16c&zﬁr3(2ﬂ)meophenyl) 4-met hyl - 2, 3, 4, 5-t et rahydr o-
4] di aze

i n-8- vyl hp ridin-2(_ 1H)-one; .
65163 B AT oropRHy 5 s e R0 Por LAl g amiess-
d 7- vyl d 3(2
ZYWﬁ%&gng)ué%oLﬁéﬁsw 4- m);t LSIWIZ gZ|4n5 t(e{_?r agggr o-
| 1R bz oftehjl)- Mmduhgzwpmdzn-zyﬁ) P34, mfahya@zw- one;
| phenyl t hyl - 7- d 1)-2,3,4
§$Q2Qf?]glh‘§,]&}%gglﬁ ?122%22)[ e]m[sl Z] di agg)p/n“nel n2yh
I 4 (@ AidtbHcH P APy - 7'(ﬁyrfﬂ%ﬁhi%'l) B3Ry kdtFinPdrd= ) - 2, 3, 4

5-tetrahydro-1 Hbehz i azepi ne;
I béIBZO{I@]B]l 4]Idwa¢mp¢1enyl ) - 4-net hyl - 7- (pyri din-4-yl)-2,3,4

PRGNSR L ol e
I bbﬁk%[@g[,ﬂhlahéplﬂé di azepi n- 7- yI )pyridin-2-am ne;
l-(3,4-difluoro henyl )-4-nethyl -7-(pyridazin-3-y

2,3
@ 8- (tzéIlIOémhﬂl 14-mptbib 3P 4e§ [qtrahycapdfébmié [ell1 4]d1a)zepm 7-

inf rophenyl) - 4-met hyl - 7- (6- net hyl pyri dazi n-3
)ﬁyrédl 2 Arﬂ‘ﬂ tet rahydro-1 Hbenzo[ e][l, 4] di azepi ne;

( 6 (Qlch(o’iolﬂredylbIwmemphMW)daémnfB@bw 3,2 53t£t4alfydtceﬂHahydr 0
-1 H-benzo[e][l., 4] di azepi n-7-
ybywﬁ]blaﬂﬁwzg)lw) met hanol: 6-(1-(3

D S by
benzo[e][1,4]diazepine;
(6-(1-(2-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepin-7-
yl)pyridazin-3-yl)methanol;
6-(1-(2-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)pyridazin-3-amine;
1-(2-chlorophenyl)-4-methyl-7-(6-(trifluoromethyl)pyridazin-3-yl)-2,3,4,5-tetrahydro-
1H-benzo[e][1,4]diazepine;
1-(2-chlorophenyl)-7-(6-(difluoromethyl)pyridazin-3-yl)-4-methyl-2,3,4,5-tetrahydro-
1H-benzo[e][1,4]diazepine;
1-(2-chlorophenyl)-7-(6-(difluoromethoxy)pyridazin-3-yl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine;
1-(2-chlorophenyl)-4-methyl-7-(pyrazin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(2-chlorophenyl)-4-methyl-7-(pyrimidin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(2-chlorophenyl)-4-methyl-7-(pyrimidin-5-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;



| -(3,4-difluorophenyl)-4-nmethyl-7-(6-(trifluoromethyl)
pyridazin-3-yl)-2,3,4,5- tetrahydro-|
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7-(6-(difluoronethyl)pyridazin-3-yl)-1-(3,4-difluoroph
enyl )-4-nethyl -2, 3, 4, 5- tetra%yfdro-l

H benzol[e] [, 4]d| azepi ne; )

7 (6 (difIuororrethyl)pyrlda2|n-3-y|)-|-(3,4-dif|uoroph

%OCP[%%I}’%H},% ’4ar%18t ?1' 2 ?9125{ -%g%g{lcﬂ'ol 1H-benzo[¢][1,4]diazepin-7-

4})gy1ﬁd1ﬂal(n@jqeml) 4- et hyl - 7- (pyri m di n 2 yl)-2,3
1 -tetrahydro- | Hbenzogﬁ‘e% Eﬁfr 4] di aze
| ((:k (3=chi %@M@pblaﬁem%hyl % qahy;drepw ?ﬁze qélL154]91a)chzn~§

Hoenzo[ e][l, 4] di azepi ne;
)gy‘ﬁfﬁg ﬂmugr orﬁhenyl ) Z4[ me% Lyl ]7 I( p)Z/r glzi n-2-yl)-2,3,4
5 (tl e(mcatqmmmnyl)Hbmnmm -2,8]4] 3-tetiably dra dFi-benzole][114 (B zepin-8-

,4-d| uor &F‘i%‘ )-4-nethyl-2,3 ,4,5-tetrahydro-
? fdi azepi n-7- yl)pyridin-2(1 H)-one;

6'6( :1- Q;‘éhloro henyl)-4-meth 1—2 ,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepin-8-
4(d|( Iuoropphe%y)/l) 4- y et hyl™- 2, 3, }Alf 5- tetrahy[/(%[ ] P

I bbeideaine}(2H)-08pdi azepi n- 8- yl ) pyridin-2( 1H)-one;

6- (- 4-dj f] 1) - 4- et hyl-
1@t Epcibhey ol RIS st i B €4 daptpahydro-1 17
ybémz é[jlal]ld[hzéﬁlﬁﬁ) one;
4-di f I uor ophen 7) 4- et hyl -2, 3, 4, 5-t et rahydr o-
i lquéeﬁﬂe?r@pmnymwm% Hoyidipt3 2 ?déértﬁU@KYQH) THhe:
| 4- met hyl - 7- d | 2,3,4
Db AR ) T e e YD)

| 143,54difluctobberyDhemethyyl-4- @hmylm YH{p34 Setbtatydyd-)1 H2, 3, 4
% tetrah dro-1. Hbenzo[ e][l, 4] di azepi ne;
eazolelbl- tHIseRiprieny| ) - 4- met hyI 7-(pyridin-4-yl)-2,3, 4

Rl R ST e

6 (1 4- et dr o-
I ylﬁlpjzmﬁndﬁz&iﬁ[nb 4] di azepi n 7- yl)pyridin-2-am ne;

BT R T S SRR
A ) e 76 el
1 3,5- dlﬂuorophenyl) 4-methyl-7-(6-methylpyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
(6-(1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4 ]diazepin-7-
yl)pyridazin-3-yl)methanol;
6-(1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)pyridazin-3-amine;
1-(3,5-difluorophenyl)-4-methyl-7-(6-(trifluoromethyl)pyridazin-3-yl)-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine;
7-(6-(difluoromethyl)pyridazin-3-yl)-1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine;
7-(6-(difluoromethyl)pyridazin-3-yl)-1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine;
1-(3,5-difluorophenyl)-4-methyl-7-(pyrimidin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;



e][l, 4] di azepi ne;
(6-(1-(3,4-dichl orophenyl)-4-nethyl-2,3,4,5-tetrahydro

WO kool besrzo[ e] [ |, 4] di azepi n-7- PCT/US2008/063039
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yl) pyri dazi n- 3-yl ) nmet hanol ;

6- (1-(3, 4-di chl orophenyl) - 4- ?hyl-2,3,4,5-tetrahydro-
I H-benzo[e][l,4]diazepin-7-q§ )y pyri dazi n- 3- am ne;
I-(3 5-di chl orophenyl ) - 4- met hyl - 7- (6 (trifluoromethyl)

E)(e %6&1 uT%PM%d)Z“ %e@hy? 7 (&3%1&1%“ q4r }q) 2,3,4,5-tetrahydro-1H-

Ib&&m&ﬂ@hﬂhﬁ@ﬂﬁnﬁenyl) 7 (6- (dlfluoronethyl)pyrlda2|n-
- tetrah

H-l tﬂééz@flg?tlop%{g]y@r%ggg}yﬁg (pyrazin- %/ yl)- 2 3 4,5-tetrahydro-1H-
lﬁpéﬂg‘ﬁg y]ﬁg‘genyl) 7- (6- (di f1 uoromet hoxy) pyri dazi n

3,4,5- tetrahydro-|
H-l Hen3 ;Sfchﬂ[ld)r,oﬂﬂle‘j]yb)zébpleﬂgf,l -213-4,3-tetrahydro-1H-benzo|e][ 1,4]diazepin-7-
, 4= dl%ﬂ %ﬁﬁQP /I )-4-methyl -7-(pyrimdin-2-yl)-2,3,4,5
Y renzo[ e][l, 4] di azepi ne;

I 6((3 (4;:500i 8106 PP RRRBY. h?eﬂﬂfl—ﬂ%t ¥ lictfahly B | MBRh AT S V.4 )didzepin-8-
5-tetrahydro-I Hbenzo[ e[[T, 4]d|azep|ne

IyDBymmuﬁ%HHbomphenyl) 4- nethyl 7-(pyrazin-2-yl)-2,3,4

T R L LT v
fred (2H)-.ofkdi azepi n-7- yl) pyri di n- 2( 1H) - one;
4- di chl orophenyl ) - 4- net hyl - 2, 3, 4, 5-t et r ahydr o-

| 2fqlt(é{§z‘iiﬂé(ﬂoph@]}’8r‘hﬁ@ﬁ1%28l4 91t§tmhmim hHéenz_Lq[sf]{bﬁ Hazepin-7-
h )-4-nmethyl -2, 3,4, 5-tetrahydro-

bekgénzgtﬁ?Fﬁ %8?a§2g|% 7- nsl))p/)yrldazm 3(§F6ao¥ero

2 1{B ;4 Bfldo@dphdrydr D pdeaiiyd7) (péridiat 1ayl)-223,8 54 ctvaltydto-aly dr o-

H benzo ée][l 4] di azepi n-7- yl)pyridazin-3(2H)-one;
7bPED‘§Uh]ﬁ§@ﬂﬁﬁﬁyl)p|pera2|n 1-yl)-4-net hyl -
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benzi
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t@&ﬁ@pﬂgmgmhzahﬁazo[ el[l, 4]d|azep|ne
6-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)pyridin-2-amine;
1-(3,4-difluorophenyl)-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3,4-difluorophenyl)-4-methyl-7-(6-methylpyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
(6-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4 ]diazepin-7-
yl)pyridazin-3-yl)methanol;
6-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)pyridazin-3-amine;
1-(3,4-difluorophenyl)-4-methyl-7-(6-(trifluoromethyl)pyridazin-3-yl)-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine;
7-(6-(difluoromethyl)pyridazin-3-yl)-1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine;
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tetrahydro-| Hbenzo[ e][l, 4] di azepi ne;
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H benzo[e][|, 4] di azepi n-7- yl)pyridin-2-am ne;

4- et hyl - 1- (napht hal en-
1-y|)-7-(pyridazin-3-y|)-2,3:&?5-tetrahydro- | Hoenzol
e][I 4] di azepi ne;
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4temah§ad/1‘o M{-bénzas{aé]hw]ﬁ)arze}ﬁﬁal n 3 yI )-I (napht hal en- 2-yl
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H benzo[ e 4] di aze ine; 4-ne

t hyl -
16(@5@% hepbeny Dy el ek Gt pahy oy L bgnofe]l 1 4 diazcpin-S-

ﬁ %rz me)ﬁg | Hoenzo[ e][l, 4] di azepi ne; 4-nethyl -
(ﬁ g r%yl)-?-(pyrirridin-5-y|)-2,
3 64,1 5(3 Hediflabvpghicry] )L 4Hhedg R, 324, b ltetddhgdaz Bibaezo [é}[ e ldiagepin-7-

£naphthalen2y|) L/-(pyrimdin-2-yl)-2, 3,4, 5-tetrah
ybj )B4z} ZB)-08F: [ 1, 4] di azepi n- 7- am ne;
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t etr ahydr o- d| aze
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1-(3,4-dichlorophenyl)-4-methyl-7-(pyridin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3,4-dichlorophenyl)-4-methyl-7-(pyridin-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
6-(1-(3,4-dichlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepin-7-
yl)pyridin-2-amine;
1-(3,4-dichlorophenyl)-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1 H-
benzo[e][1,4]diazepine;
1-(3,4-dichlorophenyl)-4-methyl-7-(6-methylpyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
(6-(1-(3,4-dichlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4 ]diazepin-7-
yl)pyridazin-3-yl)methanol;
6-(1-(3,4-dichlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepin-7-
yl)pyridazin-3-amine;



yl)pyridin-2( 1H)-one; 2-(4-nethyl-

| - (napht hal en-2-yl)-2, 3,4,5-tetrahydro-

wo bbobanel e] [ |, 4] di azepi n-7- yl) pyridazi n- 3( 2HEDNL82008/063039

10

15

20

25

30

6- (4- net hyl -1 - (napht hal en-2-yl)-2, 3, 4, 5-t et rahydr o- |
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, 4:(3-(B ﬂt—dlaﬁﬂyﬂiphen}ﬂ)—lb-@mm[lQﬁ,4,5-tetrahydro-lH-benzo[e][1,4]diazepin-7-
‘1} |n-7-yl)pyridazin-3(2 H) - one;
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t _ _ . . QL
]%[(? ('_55]@: ddltlglglé Hen?}l);@%%r I1 & 3.4, 5_t§t(a.12hy'(_160_ éﬁe‘t?enzo[e][lA]dlazepln 8
I yOpyIﬁdmld(Hm)a\@ﬂ[ﬁ; hal en-2-yl ) - 4 met hyl - 7- (pyri dazi n- 3-yl
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7-(4-(ethylsulfonyl)piperazin-1-yl)-4-methyl-1-(naphthalen-2-yl)-2,3,4,5-tetrahydro-
1H-benzo[e][1,4]diazepine;
4-methyl-1-(naphthalen-2-yl)-7-(pyridin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
4-methyl-1-(naphthalen-2-yl)-7-(pyridin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
4-methyl-1-(naphthalen-2-yl)-7-(pyridin-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
6-(4-methyl-1-(naphthalen-2-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)pyridin-2-amine;
4-methyl-1-(naphthalen-1-yl)-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
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) 7463 dAlubrdredthadyysratakink ghziomethly[-1 -(Adphitlat @pR §9):2,3,4,5-

| - (5-fl uoronapht hal en-2-yl)-4-nmet hyl - 7- (pyrlmdln 5-yl
) trabydroslH-benzotgitl-tldjazeiBtizol e] [1, 4] di azepi ne;

l 4(I§etﬁglu%&?ﬁﬁ'a%hai - 2@#2 %’[“ﬁ 15132'31 54 QY &ﬂonrﬁ yl)-

4] di"azepi
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L G DR
4-methyl-1-(naphthalen-2-yl)-7-(pyrazin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
6-(4-methyl-1-(naphthalen-2-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)pyridin-2(1H)-one;
1-(4-methyl-1-(naphthalen-2-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4 ]diazepin-7-
yl)pyridin-2(1H)-one;
2-(4-methyl-1-(naphthalen-2-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)pyridazin-3(2H)-one;
6-(4-methyl-1-(naphthalen-2-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)pyridazin-3(2H)-one;
1-(1-fluoronaphthalen-2-yl)-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
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(6-(4-(1-fluoronaphthalen-2-yl)-4-methyl-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepin-7-yl)pyridazin-3-yl)methanol;
1-(4-fluoronaphthalen-2-yl)-4-methyl-7-(pyrimidin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-fluoronaphthalen-2-yl)-4-methyl-7-(pyrimidin-5-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-fluoronaphthalen-2-yl)-4-methyl-7-(pyrazin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(1-(4-fluoronaphthalen-2-yl)-4-methyl-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepin-7-yl)pyridin-2(1H)-one;
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y39%7-0[6]HeﬂéWZ@i{léﬂi’l)mﬁdlﬁh%@ﬁ)

AL BT S 9 11w
be[&!tb@é][leé}]biazéﬂldﬁaﬂﬁg}lrﬂazm 3(2H)-one;
pa&h';m; RSy SbE e b efidha 141 1 vor e
, 4- %ﬁE§%@6% ngwgaggﬁgﬁmn%“ﬁﬁé& 4 5-t et rahydr o-
| H-I-(bemm{}ﬂél] 3 Jdiox4]-0iydzeprathylt-7- (pyrldazm 3-y1)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(benzo[b]thiophen-2-yl)-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(benzofuran-2-yl)-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;



yl)-[1,2,4]triazol o[ 4, 3-a] pyridin-3(2 H)-one;
| -(3,4-difluorophenyl)-4-nmethyl-7-(3-(trifluoronethyl)

WO 2008A dioky dr o- PCT/US2008/063039
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[1,2,4]triazol o[ 4, 3-a]pyrazin-7(8H)-yl)-2,3,4,5-tetrah
ydro-1 H-benzo[e] [, 4] di azepi ng;
7-([I,2,4]triazo|o[|,5-a]pyrrggﬁ-6-yl)-l-(3,4-dichloro
phenyl ) - 4-met hyl -2, 3, 4, 5- tetrahydro-
T RS BFARARE et ko) R
pbemy{ﬂ[ﬂ4he&ﬂyhe2 3,4,5- tetrahydro

benzo[ e] [ | i azepi ne;

B i AR TP S ke Hy -y 1 -pherstebdrgsabydro- 1 -

d 7-
yF???ﬂagPﬁ%F%%gé%lL?Zeglg]pyrld|n 3(2 H)-one
| 2((3;rdethiylehploeybB S5 YetdehyetonA-bendoBe ][ 1,4 Jdidzomndrgt-hy | )
- - di.h - .
S S BB - 781 - y1 ) -2, 3, 4, 5- tet rah
%?‘Et?ieth}élﬂ' ?E&@‘P—bﬁhl(kﬁfﬂd&bﬁ@tﬁ?b@% dlhydro [1 2 4]tr1azolo[4 3(a]pyrazm—

,2,4]trirazol of | al pyrid 6-yl)-
h7tfdDex!)-2.3y4, -t QraBydroSHH foemzoéﬂillj‘ﬂ]dldzepme

7O a5t BFARA S g ftuoraphonyA-medi 3k T psgghydro-
EEEE%?%OeghW&aK%gﬁz - tetrahydro-

27¢(AL. %égtﬁ%d@[“@nﬁa]pmuﬁa’ﬁeﬂ-)é =(fjuoporhenylg-Armethyhi.dded-fetrahydro-

7-yl
%g&%% [h gfhg%ﬁésgigyrigi%-S(ZFD-one;
4 2r(&t(h5ﬂuok01ﬂ16ﬁlﬁhﬂhﬁétﬁyll 23 MlS)—teVral(lj,&i-ré-ﬂH bdnaofedITet] diykdpis 7-y1)-
6- di hydro-[| 4] triazol o[ 4,
aib%ﬁﬁ?ﬁﬁﬂq@é¥ﬁmym¢né“%HhoEﬁtetrahydro | H benzo[e][l, 4
]6(?:‘(%5{@?%61%@ 2 I‘flethl L é §t|r1ﬂuoron§/ertll1yé)aé I6nd1h§d1r1) [1 2 4%tr1azolo[4 3-

t eipyedxyd? GH)- yH-laé AZof te&!l]a[lydré}ltﬂ bzepldE, 4]d1azep1ne

e T R R S SICHE L e T——

61ELM9&QF 1n@&g%%nk phenyl -7-(6-(trifluoromethyl)pyrid
azin-3 4,5-fetrahydrol H

bér(kb}? éiécpazaiq[é;%ez]gmldm 6-yl)-1-(3-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-

SR P e 31 woro- e et

be(l C(Bﬂ‘]dokolﬂﬂeﬁij'l?ﬂ&ﬁét r2,3,4,5 tetrahydro 1H-benzo[e][1,4]diazepin-7-yl)-
{12ﬂ%€|fluoronethoxy rlda2|n 3-yl)-6- f1 uor o- 4- nmet hy
I

agalo(3, 3alpyadin L HiAYir o- |

o rraopsae sy RS ) So-dihgtrodLa rigeglpts >

) aBydazéh-B8EHty pDB A, Htdtrahiadro ZIG]- balz[o[e] ], zcﬂdazqnnen e;
7-([1,2,4]triazolo[1,5-a]pyridin-6-yl)-1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-
1H-benzo[e][1,4]diazepine;
7-([1,2,4]triazolo[4,3-a]pyridin-6-yl)-1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-
1H-benzo[e][1,4]diazepine;
2-(1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[ ¢][1,4]diazepin-7-yl)-
[1,2,4]triazolo[4,3-a]pyridin-3(2H)-one;
1-(2-fluorophenyl)-4-methyl-7-(3-(trifluoromethyl)-5,6-dihydro-[1,2,4]triazolo[4,3-
alpyrazin-7(8H)-yl)-2,3,4,5-tetrahydro-1H-benzo[¢][1,4]diazepine;
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6- (6-fl uoro-

1- (4-fluorophenyl)-4-nmethyl-2,3,4,5-tetrahydro-

o bliwenzioBl e] [ |, 4] di azepi n-7-yl) pyri dazi n- 3- am PET/US2008/063039
6-fluoro-I-(4-fluorophenyl)-4-nmethyl-7-(6-(trifluorone
thyl)pyridazin-3-yl)-2,3,4,5- betrahydro

H benzol[e] [, 4]d|azep|ne

7-(6- (dlfluoronEthyI)pyrldaZ|n 3-yl)-6-fluoro-1-(4-flu

oF g(@ ?@1‘1}1?0"}0[2?58;{‘% 1(?111?6' 3‘/‘1)% (4%%&8&%’6%18 4! methyl-2,3,4,5-tetrahydro-

71fﬁ%&ﬁb&IUQmmﬁﬁthxy)pyrlda2|n 3-yl)-6- fluoro | -(4-fl
ok gﬁ% gi][g%u['qlo u]%@]a%?}p%yl) 1- (4 chloropl?enyl) 4-methyl-2,3,4,5-tetrahydro-

5-fl 0- 4- met hyl - 7- ri dazi n- 3-yl
)}§%§%%§@m?£ﬁ %#gr Eﬁgnzo[ e][Y 4]dfg¥ehlnél d
62¢(1- (éubhhind)pireopll)énmbt)lyﬁz BldfotoorallydretiiberzoRs| A, Gdiaetpiai-yl)-
IHb a e n-7-yl ri dazi n- 3-am ne;
yf{24@ E%ﬁ@b&mﬁékgh p L net%y?p¥ k6 ?lrlfluorone
t ﬁy(h)dhycrrbﬂéﬁyllj 43m¥ﬂh31t i(i(&rfﬁm&n@étﬁﬁm H- @l dro-[1,2,4]triazolo[4,3-

H- benzo di azéep

| aIpLYrazm %(&thé)ﬁg'B)&?—te(ﬂehy@pfllflrbcm{aﬁt]ﬁy‘l])ipmplm@z| n- 3-yl
) 7911, gﬁrg%q‘fo [j%é%{é'%ré%‘pﬁ M3 LRI iy )-4-methyl-2,3,4,5-

It&ﬂm?@bom@@ yakllmﬁ@qﬁﬂéfluoronethoxy)pyrlda2|n 3-y
| uor o- 4- net - tetrahydro

H)jt(é]n% 6lt@]u[qlo[4]3d@]ay%pﬁey1) '1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-

i f uor o- 4- net hyl - 7- ( pyri dazi n-
t&%?§%%3U#%g&gﬁgfgﬁvé¥%n§éHbenzo[ e][l, 4] di azepi ne;
62((11-(3 3-&fldoropuarypharyyl 264, Buafahyéromﬂfﬂ‘byhzdﬁe]@l 4)dBeztpin-7-
tr h¥dro-l HbenzoE e
ey?r[ #ptfrezels] h3-rIRpr gy #(26RA06: 3- ami ne;
I 5 I trifluo
'1%3 52 dlﬁ)hf)tlopf?%g@:"ﬁ ﬂ%eltlgyl‘l 9: 632@%r6m%§'p§h6 éﬂlé{gfo(-
Hf b2 Atapsl 4,4} Jpyazepl (RE)-yl)-2,3,4,5-tetrahydro- lH benzo[e][1,4]diazepine;

T R e 890 Gl 3 e 1
H’té(ﬁ%ﬁ @belAbeddofd] Zﬂﬂia@@pm

di fl uor onet %a2|n -1-(3,5-difluorop
hér(yl.3.4Brifzolelt - aﬂ;lpwedlh yl) 2;@, 44d1£luo@tph xif-oadthyl-2,3,4,5-

F+%§£§8%e@%bgp%§ﬂéﬁ@ﬁaZ@?P?uoro 4- et hyl - 7- (pyri dazi n-

32113 A-&flfooph&iyl)ahydein i, 3 enaedhyedo- [ A-béh£i[ef BRjdieepin-7-
dellf(zl 4lbteaplebhyiajnysidin-3§@Ho-arcnet hyl - 2, 3, 4, 5- t et r ahydr

07 BPEREophenyl)-4-methyl-7-(3-(trifluoromethyl)-5,6-dihydro-
[1,2,4]triazolo[4,3-a]pyrazin-7(8H)-yl)-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepine;
7-([1,2,4]triazolo[ 1,5-a]pyridin-6-yl)-1-(3,4-dichlorophenyl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine;
7-([1,2,4]triazolo[4,3-a]pyridin-6-yl)-1-(3,4-dichlorophenyl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine;
2-(1-(3,4-dichlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)-[1,2,4]triazolo[4,3-a]pyridin-3(2H)-one;
1-(3,4-dichlorophenyl)-4-methyl-7-(3-(trifluoromethyl)-5,6-dihydro-
[1,2,4]triazolo[4,3-a]pyrazin-7(8H)-yl)-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepine;



e][!,4]diazepin-7-yl)pyridazin-3-am ne;
| -(3,4-difluorophenyl)-6-fluoro-4-nmethyl-7-(6-(trifluo

WO owvstLimpB) pyri dazin-3-yl)- 2,3, 4, 5-tetrahydro-PCT/US2008/063039
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H benzo[e] [ |, 4] di azepi ne;

7-(6-(difl uororrethyl)pyrl dazi QOS-yI)-I -(3,4-difluoroph
enyl)-6-fluoro-4-methyl - 2,37475-tetrahydro-|I

H- benzo[ e][l, 4] di azepi ne;

L S S s v

Fhéﬂﬁhm{oeﬂfﬁiberﬁo@é]ﬁlzéﬂﬁialzepme

hl or op ) - 6-fl uoro- pyri dazi n-
37;([5 z é]tga@@“ﬁe%]pm%r%ylp 4%@#}210{ (%qp[h hakpmﬁ(-zge?p},ﬁé:
62&%11% O*Iﬁgdl‘r%l[a Iagdgg 1)1696 fluoro-4-nethyl-2,3

-tetra
ePiH; Iﬂ@tﬂyla]z-eraphﬂlﬂeym-yiy-mmmtﬁfa&ydm hi;benzo[e][1,4]diazepin-7-yl)-

L B L RIS - b ' L yor omet Byl ) pyri dazin-

Hzlbfﬁé’[ﬁﬂ[- ﬁgr{alphﬂ'j]a%azzﬂ?ﬂn(@ trlﬂuorornethyl) 5,6-dihydro- [1 2 4]tr1azolo[4 3-
| uor o- napht hal en- 2-yI')-7- (pyri dazin-3-y

I )i}pz'r@m?@ﬂ)eﬂ) 2ByAdT- mtﬂahﬂbefﬂz‘bpele]o[d][Mﬂ]dlaaerem,ne
h)§ ﬁ%) Horgth%l-{feéﬁrfgr:l 7- (p&”ga% n- %Ill)e 3% g. J[e)[ragy(g’b %1—15 tetra

, Blio p]pdl]arazep{hé pyrl dazi n- 3- am ne and
7 (6- quoromsth%/ %rldazm -6-fl uor o-4- net hyl
9yl

% Haneiyialy 3 et paligderalell | Aldiavepin-
H- I dl azepi ne. [0058] Wthin these
RO nfl szept e (0050

e selection of a particular preferred
S Bfhidrd-deanéthalt 1-phshydTg 6aftrifRioroR8thgDpgidagin- Ak f)€X3,4 Shetrahydro-
sel ection_of a substituent at any of the others of
R1 Hrbenzqlg il 41]‘21“6(9%%’5 erred conpounds pr ovi ded herein

o @MoRimif) RE R &) g SRR LUGBYSL ADNAR. 2014 5ranydro-

posi tions scrlbed bov
|§Hpbee1fze[reﬁb]45}d1&ep®eal kyl ; the sel ecti on of R1 as any

ot omrgyihoy Pw%aﬁ 2 g st LT ReR2. b e
alté@élh d@rlfﬁli,enzg@e&ga&]gﬁl %{1@ Rat her, for RL as any of
CE , R2 is any of H G

cz flugmo-1€4- ﬂlmoph@nfylm raethywmyr@azm@zyl)@ss 4,@4etra@@droow-

. Slmlarly, the selection of R2 as any of
0%6150 eﬂézjﬁ)é &1 o5 or o6 alkyl or G, C2, C3, C4,

C% 6QuoRS. 1 Hal Makditen flpasnag 1-2,8 Al Stk seligction of R
(partlculr(ar to&ﬁgn;%ne ofyH hal ogelﬁy -OR1L 1, -S(On

Ri?QnZO[G] O diageriy-R-idpyndeyinGgamaingy |, C3- 06 cycl oal kyl ,

oy Cfﬁl (F—ﬁ 5/(:42?{(%5(ﬁh%11%y-|4-m&ﬁyI‘S"}"-Pé-tﬂrltﬂld&%%e%1)'p9¥idazin-3 -yD-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine;
7-(6-(difluoromethyl)pyridazin-3-yl)-6-fluoro-1-(4-fluorophenyl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine;
7-(6-(difluoromethoxy)pyridazin-3-yl)-6-fluoro-1-(4-fluorophenyl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine;
1-(4-chlorophenyl)-6-fluoro-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
6-(1-(4-chlorophenyl)-6-fluoro-4-methyl-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepin-7-yl)pyridazin-3-amine;



[0059] Single enantioners, any m xture of enantioners,
i ncluding racem c m xtures, or diastereoners (both

waeepanated and as any m xtures) of the conmpounBT/U820081663039
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present invention are also included within the scope
of the invention. [0060] The sﬁope of the present

i nvention al so enconpasses acCt'ive netabolites of the
present conpounds. [0061] Another enbodiment of the

PSSl D O A M BRI Pl
|&tfaﬂﬁd@LHb@bM[e][lﬂdlazwmﬁée one or rmre of the atorrs
descri bed are re ced by a radioactjve isotope

TG chleny o oty b TAG ns - T ety 2.3.4.5-
3't'9trah hlp;gg%%réggﬁégla%\é 1ﬁ\evarlety of potential uses,
n

as sta reagents in deternining the
aﬂ)+(H+cﬂlgorqiheaylpdtu(émdnfwormhethnmlamdazaﬁ4yb - iflndrotHmethyl-2,3,4,5-

neu an tte ei ns. [0062] Another enbodi nent
ofet‘iaﬁﬁérﬁr@g]@ﬁ?zo ﬂ&eﬁ@}aﬁwmg a phar naceuti cal
ConBSSHifILS3pRAR 6-MhubD- @-rﬁeﬂ%ﬂ-@ﬂ?%&i% B)['gl)eiﬁelci tet@hydro-1H-

amount of tﬁe compound of for
phatmm{afd[elu‘ﬂld@abplye acceptabl e carrier. [0063] Anot her

aspect, of..the e i nve nti.on.r tes.to a jethod of
P g RO GE I BR R RP aLFL EfePU”
d@&%ﬁ@mmﬁ@mﬂmﬁ dziavairhiai | ity of serotonin,

nor epi nephri ne, opami ne. The method i nvol ves

adrfﬁér@ﬂé@mﬁ@erw@ @rﬂpaltq Emmethyr Tiéedidgoramethybpeadagiing-yh-

torvar e Rory SRR AR i 7y “accept abl e salt

t N adifluoidiecthiyyoidazih-3t-yig- 1 B Esdiftbotoph@il }- O-flub-4-methyl-
capable of treating subjects afflicted with various

néurbbSeraburoafgbgazadell héldiaeedtnSor der s i ncl udi ng,
Wit @({Hﬁluokdﬂlétﬁ%@gyr éia WEJ"BHQ) &, RiforPhERI- 5%09(?ﬁ'rﬁéthyl-

hyperactivity er cognition impalr
afy, %ﬁyetnhhydnodb‘d—é)eem@]{:l a]dhagzegam;er alized anxiety

-0 A s B b e O a0 g -wtralydio- 1 -

dibsRAoflg[1,41aRSEsaé,ve conmpul sive disor der (COCD) ,
posttraumatl c stress disorder (PTSD), acute stress

d|6s(éf(aélrd1ﬂs@@pla¢nybl=ﬁalﬂuaro &imedye 2pﬁa4)5ﬁq$ahy@1roelﬁ#enst r ual

CSRBPTLGB GEAT SRR SBRBEE (oD) * post natal

de B eiséiflaskop By 1)be-Mhudso- ﬂﬁmtﬁﬁsL(@m@ﬁw@maﬂ@gpmdaam-s yl)-
Al zhei mer' s di sease, Parki nson's di sease,

p Ipchosetehydiophbariotelt | plsliaggpingat i ng di s or d ers,
LR A0 DL 0 UL 8-

d 2304, SlectRahfydroc] Adteng[c][1,4] dlazeplne
7-(6-(difluoromethoxy)pyridazin-3-yl)-1-(3,4-difluorophenyl)-6-fluoro-4-methyl-
2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine;
1-(3,4-dichlorophenyl)-6-fluoro-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
6-(1-(3,4-dichlorophenyl)-6-fluoro-4-methyl-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepin-7-yl)pyridazin-3-amine;
1-(3,4-dichlorophenyl)-7-(6-(difluoromethyl)pyridazin-3-yl)-6-fluoro-4-methyl-
2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine;



chem cal dependenci es) such as nicotine addiction,
cocai ne addiction, alcohol and anphetam ne addi cti on,

wahemsh4Nghan syndrome, neurodegenerative di SeaBEBUSM0$1063039
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as Parkinson's disease, |late |uteal phase syndrone or
narcol epsy, psychiatric synptﬁgg such as anger,
rejection sensitivity, noveng di sorders such as
extrapyram dal syndrone, Tic disorders and restl ess

I syogr (R rdj ve -dyski s ha,n SYPF & TS
R S R T b L LS R S
edtisfe]plyfdiaas®né;NES) , stress urinary incontinence
(SU ), mgraine, neuropathic pain, especially diabetic
nBup iR bRl RN Sy o S(Rg Nt gni ¢
P e B e, and
t AgordifeguinadtbyYpydidszindeyld-o¢ fbuogo-4-thethylf 1 Mhmalen-z-yl)-z,3 ,4,5-

associ at e ith nopause). [0064] The conpounds
iaruEn e eI BRI G ety uselal i the
t [ggrent  ofyitihe #fs@BAbediRRAtsdihg QEIE& ch HUSar@luldr8RSttrred

in part, to their apiglty to selectively bind to the
t sessipent granpoot ef Rs-K alocg rottadicnt the selow lvamif @abisstitianh atany of

greater affinkty.than to the transporte rotejns for
oSt Beer S bro Bt Formh RS Pio e G R hgror he

t pRGFRSRBLtitheMe M dng1df thd R safoay eFoRdaaId, U tkefibed hereinabove,
i nyol ves adm nistering a therapeutically effective

affo ipreferably §e1C©taBW|13ﬁg¢ selectionof Br aapagisridt. be. @, Ca, Cs, or Co

i.cal. b : i,tab
PURSTRES AU TRLLBSRASEEER B RRiGub G e bne R SRt Satn or Ci-
any haphiket OlEﬁher’;/\fth mllaigh_ays of O, _(ozbfzg,yclt‘% €52, or Cs alkyl, R? is any of H,
3-]a-(2-net hox en i perazjn-|- - L
SRt B e Ch{Coct o e al A frrhgloaliks Simifarly. the
f ' i . .
2 SUREE TR A A B AL RErEL T LD H G abRbEat ey Cn s or Co
i helorlpl dites doblymit elicesebrvtion bART trspagtitiilared ywny Shsof H, halogen,

Cuobbe Shuk o RO Re D S E D iR g '
sew@adkﬁm?%pfw %&ﬁﬁ]@&i@ﬁ-&%y@lo&ﬁg,gﬂgﬂﬂ in | A antagonist.

Spi per one
( 406590 0r oph&ingly enmanpmbust 3iy] mixtyrh efynantioRes, inclugmesioremic

o[ 4, 5] decan- 4- one) i wel | kno compound and i s
PSR R AR S TRE RT3 s ogpgunas of
WiticGiteRhEinkeitRiYaré BISO (reAldel @dthidy the 8t @feedTeRe inRertital r
entirety. The activity of spiperone as a serotonin I A

at@®fbni st T8 geaps Of BIEd TPITMNUNIEN a5 QCORIPASSCNGIVS s
a%tﬁ'oﬂ{%?%?ﬁe@?gsreg%cgoﬂ uﬁgs (1992), which is hereby

I ncor porate nce inits entirety. [0066] In
apageer enbagiotientmbbditieet @itRs prebent ientivois,a mheuralbdve

nmet hod further involves adm pnisterin .
t MBS o€ glwlaé‘fflg%ﬁ b Wgera mmmung 02 EpranigeJeA-D) is

n ?éﬁﬁ(ﬂgﬂ)e@%cﬂ 1.0 1 WhERERNE Rk pRAt BERB aRImLdes HYATRE RiptcERbY ¥

acceptabl e salt thereof.
radioactive isotope of that atom (e.g., C replaced by '*C and H replaced by *H). Such

compounds have a variety of potential uses, ¢.g., as standards and reagents in
determining the ability of a potential pharmaceutical to bind to neurotransmitter
proteins.

[0062] Another embodiment of the present invention is a pharmaceutical
composition containing a therapeutically effective amount of the compound of

formulae I(A-D), and a pharmaceutically acceptable carrier.



Neur oki nin- 1 receptor antagonists that can be used in
conbi nation wth the conpound of fornmulae I(A-D), in

wo bmspswsent i nvention are fully described, foPCT/US2008/063039
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exanple, in U S. Patent Nos. 5,373,003, 5,387,595,

5, 459, 270, 5, 494,926, 5, 162, 3%3 5, 232,929, 5, 242,930,
5,496, 833, and 5, 637,699; PCT'tnternati onal Patent
Publ i cati on Nos. WD 90/ 05525, 90/ 05729, 94/02461,

S P XY e T .
04 /0L wHIH 14 0ARA 194 1s dPBBcrO hpdBOR%KasQMLABEBRLy of

94/ 14767, 94/ 15903, 94/ 19320, 94/19323, 94/20500, .
0 §910'99UY noxspInepiYe, ondonamre® . Theymeod gvolves administering to a

13041y AL R oo

9 1@l dbARA -TH3 604 piBracABically 4%0ptabid/sal6 @80l 9ThO akthbd,of the
93/ 10073, 93/14084, 93/141 13,. 93/ OZ%, .?8/ 19064, )

9 Byesqnt {Reentig SAp4iyg 0 5%9@@3*8@1“@% giggavit Vi‘flﬁB%?}{mloglcal
94:{1&)11 RiatrRAMid8 4S8 1no?ﬂn%%ﬁmu9ﬂl/ngw loWef BRI, attention
95/ 04040, 95/04042, 95/06645, 95/07886, 95/07908,
08t{d@Pera@brity d8galer OYPHD).IcOgN BB IBBAIrment9&Ixi@g AdGorders

95/ 17382, 95/.18124,. 95/.18129 1934 95/ 20575, ..

oIS TaE eeuBpbER ki e Qi SHIGACAID) BRNG AisoRRT PPl disorder, also
9RHSOB 4¢mafio/ d%gl@gslon 95M3B é A preivOBiGder, 86405 OS mpulsive

96/ 05203, 96/ 06094, 96/ 07649, 96/ 10562, 96/ 16939,

96508586 CDb/PRotigymane stpes dmordgs(RIgHDM a0y st disorder, social

of BT Hroas ey r g gRdRer AP il anvict

9 UsHBO S ADY, MGR0Feprl7iid 888 cr MDD IR n 0T H2dE&7n, dndhymia,
97/49710; and in U K. Patent Application Ngs. 2 266 ,

5 dopressioppassepsated with gdzhepger’s dpgrye Jpkinsonys diseasg, or psgapsis,
LS9, 10, AP d0%, SO0 A S ERE R
588voh, 52RbiRAS8 catthgbdird@SanalgSR2substincathid8 dR8MlcrsQikBaling
817, 0 545 478,. 558 156, .0 577 394, 0 585,913, 90
18%?m1@a15<5§e%d§§9163 sg4lhasyeoting aggictigh Locping 8%11 3, a@()@@@nd
48%phQaBft addRtioR, 1BReh-88Ran %rn'a%n&%%uro cftRrafid disCasbLQuch as
366, 0 430 771, 0 436 334, 443 132, 0 482 539, 0 498

0Rarkipon3gliRa, lae Bl plgase syndsarde 90 Rarcolepsy4 pyeBiatic $aptoms
274, 0 514 275.. 0 514.276, 0 515 681, 0 699 674, 0 7Q7
00ch 45 aBgg: FheFtiop Seﬁ?gw 5MOKerH déﬁ?é‘?ef%)sufﬁi‘s §§tiﬁpybar”z‘g§1
95%hdré&mé 3Bic A33rdrirand réstes8R3 syndibmb (RLS), kgtRBYyskinesia,

i ncorporated by reference in their entiret

n. ty. The

pPaparusldap palspslesn eplated ﬁﬁ@mﬁgoré@résﬁm)ynlaéts@ﬁ% sypdreme
t 4 t . [ i 0 % .
S50 A0 BRSO ek e fACBEL
meiabexdc fdurdety, ifibvorhwdgia 3ghdroms (€S), tigomic fatigue syndrome (CFS),
t her aio(tfut ically effective amount of a gor ?pi nephri ne

sexual dysfunction, especially premature ¢jaculation and male impotence, and

thermoregulatory disorders (e.g., hot flashes associated with menopause).

[0064] The compounds provided herein are particularly useful in the treatment

of these and other disorders due, at least in part, to their ability to selectively bind to

the transporter proteins for certain neurochemicals with a greater affinity than to the

transporter proteins for other neurochemicals.

[0065] In another embodiment of the present invention, the above method

further involves administering a therapeutically effective amount of a serotonin 1A

receptor antagonist or a pharmaceutically acceptable salt thereof. Suitable serotonin



precursor or a pharmaceutically acceptable salt
t hereof . Suitabl e norepinephrine precursors include

wa2dpne®sne and L- phenyl al ani ne. [ 0068] Anot hePCEHBER®08/063039
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of the present invention is a nethod of inhibiting
synapti c norepi nephrine uptakz in a patient in need
t hereof. The nethod invol ves én1nistering a
therapeutically effective inhibitory amount of a

¢ %Ipr% eg)gornatntaggﬁlmﬂ ln?cﬁu(le( &A@ lOé ]%9 %11 fs{?ﬁg{wolﬂg r W%&?eﬁ)b 1 9§ (N-(¢-

nventiron 1s

sysntzypt:% fa- (szem@tmﬁypheuplt)@befam 1ay1@atplﬁﬁy1ptdpamde) is disclosed as
t hereof. The nethod i1 nvol ves adm ni st ering

t hayip an affody fgr e peetonie] A fesentor &t /- Sar?atfﬁt N8f4 888,814 to Abou-
CORAHG £ whRhM haghy {I{é‘o@l)ratéf% ApQLp Eeﬁ‘ﬁ%ﬁﬁtABS Cliffe

t he presenf invention s |nh| |t|n

synapt/i Med]lﬁ@merﬁéS()&}ﬂ BKEOI3n vehiptatsi IEmbynmcommaited hg refofence in
The net ho%l nvo|n adm ni st.eri ng QA‘? eut| cal |

eftf SLHEHRS i‘té 1%‘!‘ | @8% agqnisto Shifcge (8-[4-
| (Aﬂ%roph%?)lio%wtﬂ?fl -FRRGCL,3 @ftrlﬁfh%pﬁ[ﬂ%?&gcahﬂ\/&ﬁ§ isod"well-

is a conprising a conpound of fornul aé A-D),
aknwmsdzmpmmdwdp@dmdomll indt.8Pdtend iﬁiqshhligﬁ %Eband 3 155 670

9 %cgﬁa%% ﬂgrgg% g}cgg}%?a‘ryg %é{ﬁ?%lﬁﬁﬁ%{lﬁ &Rt ??nrélg 3‘86 act1V1ty of spiperone

aaﬁ 29&@Bionin CAARAEMHst i8EbcAbAPIEN] JARPIIE] ml PNEGYESHId Biobehav
conpound. Si&%ﬂa Anot her aspect of the present

i Rgenkoitn avhidh ig hegsbh dgonforated by rq{@reacedmsts regerety.
ﬁ(ﬁ% ed to 1111 o ttllti]eﬁ eﬁﬁ)%ﬁﬁnéﬁt? 8% {h%[bﬁéjsg g‘{tl%ﬁ ntthg ab@veamethod

in nee ereor.

| ﬁhﬂi@r frivodyes vdaptisteriged hicoipemicang eff@dftﬁi[el alﬁ&mhf ofesyhicaike
adm nistering a therapeutically effecti
i ﬁﬁwek%wr%ﬁﬁteﬁﬁn%@%@r BapBGsica ymepﬁablgéaht theresf,

WRjG R K HAG tE QR Ror Bfitd ggﬁ&s @hag Wa b@ﬁst[eg%% HRLQS With b compound

nor epi nephri ne upta I nhi bitor. Anot her aspect
obf fdmmupied684MY), inrthe ptesan imehade sretfollypdegetibat] f@fexample, in U.S.

cBBBE NS P08 DAt TN S Tonda RED G R H b Ho.

I @\mb@@@ 3, m b1 bR 5 I¥NBDY; Imﬁﬁft&hszﬁuﬂal PatehtdRBARIRA
upta e %/Q/a mnistering a therapeutically effective

i ANois bliMb Y9/ 05575u A0/0672% Ré/02timp O 595, FHAIrHEP. 94/ 0B 445, D/ 04494,

AR TIRES AR o3 R R B Ap PR o170,

t be/1p8ES ©A113689,8A1 13663 Bl PA763,94.0 580 BUNied 2094V 19328 | 94920500,
91/09844, 91/18899, 92/01688, 92/06079, 92/12151,92/15585, 92/17449, 92/20661,
92/20676, 92/21677, 92/22569, 93/00330, 93/00331, 93/01159, 93/01165, 93/01169,
93/01170, 93/06099, 93/09116, 93/10073, 93/14084, 93/14113, 93/18023, 93/19064,
93/21155, 93/21181, 93/23380, 93/24465, 94/00440, 94/01402, 94/26735, 94/26740,
94/29309, 95/02595, 95/04040, 95/04042, 95/06645, 95/07886, 95/07908, 95/08549,
95/11880, 95/14017, 95/15311, 95/16679, 95/17382, 95/18124, 95/18129, 95/19344,
95/20575, 95/21819, 95/22525, 95/23798, 95/26338, 95/28418, 95/30674, 95/30687,
95/33744, 96/05181, 96/05193, 96/05203, 96/06094, 96/07649, 96/10562, 96/16939,
96/18643, 96/20197, 96/21661, 96/29304,96/29317, 96/29326, 96/29328, 96/31214,
96/32385, 96/37489, 97/01553, 97/01554, 97/03066, 97/08144, 97/14671, 97/17362,
97/18206, 97/19084, 97/19942, 97/21702, and 97/49710; and in UK. Patent
Application Nos. 2 266 529, 2 268 931, 2 269 170, 2 269 590, 2 271 774, 2 292 144,



a disorder referred to in the above-nenti oned
enbodi nents in a patient in need thereof. The nethod

WO ewsl1v®s1 | nhi bi ti ng synapti c dopam ne and PCT/US2008/063039
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nor epi nephri ne uptake by adm nistering a
therapeutically effective inhibitory amount of the
conpound of formulae |I(A-D), "Which functions as both a
dual acting dopanm ne and norepi nephrine upt ake

i BhjoRit-Qr . t

R PR S5k ARG B PRLSRET  o,

r €Pey 330001517 SR, (efRVESSe s oM FIdi 0BBL 456,10 £33 280,
pﬁtient in need the
[

reof. The pethod involves
HRBILT S8y AR D558 e bp Wbtk Dri8d 9ddhiihES2aAd99 538,
: = . | oal
L

f Or4a8l4a¢, 0 429 TH6, OWBD A1 LA 306 443 13210 437 B3ROUORGE9,

ORI BB sEOS T ERD SPLEEE) 5127,

| 0%aRIERON) &) &1L D 709 086 BIERED I Br70bnRhE Y 1dg763 §r7AL 8D N
upt ake in mammals. The nethod i nvol ves adm ni stering
t 6 723 Al 3% exand hg76 $itx, adsthdirabercy mangeiated lpnrefdrence in

< Bledthirtsr TPoPiar RO A e oo Medhorw et By

t BRrehasRhtd pavedhh@publRhasRs to a method for
i nhi biti ng dopam ne uptake in humans. The nethod

i IR es adh arashescnigdingens ofthearcseriuyentia, thaepeveseethod

MR -
[ PEEBIsormd prermasquecillyodccéfiablp s€stistcof. NS @itbicomoréghgiheine

to a nmethod for inhjbiting norepi nephrine uptake in
hafrgHSOrsTRE UG HY@sing gl {adhendaieaingt eri ng to a human

F e8] 1 N9 | NGLERS BY DEHTRL %@g&;ﬁﬂ@%& | Rfa method of inhibitjng

nor epi nephrine a pharnmaceut i ective amount o

t kgnapooponepoheplirirfearpakicar a phterD)n (&AAB¢redn dEHeencthepawbdlves
of .the present inventiop relates.to a nmethod of

S EppEL S (U s CBrC s HHRBIS EIREO! HrPARAeA 6

| RyrluyRsi A4y ni stering to a human in need of such
suppression an effective dose, to relieve the desire

t 0006%bke, ofAnpHer epeplorinbic piesdnd myghtaen is@Anedhod DIOBDjting

Anot her aspect of t.he pr.esent inventi relates to a
nSrBEe srtolipidsiing e debrsdhgroh e Pt ByRliste
ab@@hterinkhetheRpB@ttallp eEbotbe iaElBitdHySh®uhNef 4 €ondpdidaen
in need of such suppression an effective dose, to

r &aas KAd)desire to consume al cohol, of the conpound

Of[()(fﬁf mul ae AJflgéfePLSpect of the present invention is a method of inhibiting
synaptic dopamine uptake in a patient in need thereof. The method involves
administering a therapeutically effective inhibitory amount of a compound of
formulae I(A-D).

[0071] Another aspect of the present invention is a kit comprising a compound
of formulae I(A-D), and at least one compound selected from the group consisting of:
a serotonin 1A receptor antagonist compound, a selective neurokinin-1 receptor
antagonist compound, and a norepinephrine precursor compound.

[0072] Another aspect of the present invention relates to a method of treating
a disorder referred to in the above-mentioned embodiments in a patient in need

thereof. The method involves inhibiting synaptic serotonin and norepinephrine



[0081] It is appreciated that certain features of the
i nvention, which are, for clarity, described in the

wa@onsaxtospf separate enbodi nents, may al so be PCDUSTIEE063039
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in conbination in a single enbodi nent. Conversely,
various features of the invention which are, for
brevity, described in the cont’8%t of a single

enbodi ment, may al so be provided separately or in any

R P LN TIPS

I pbepomd dtfesmdic WACD) citsch fnhetigisapdomich @il daigrdefgchin and
herei n or by the,aeglication or adaptation of known
nEPKOHSPhIRE wiktkerinhi8itleant met hods used heretofore or

gi@}(?r@jj bed i %ntoﬂgr ILlérg)tegtr it ﬁreseln@ 8%%11&&9%@%@%3 d{ﬂﬁfg&y&f treating

ing to t vention nmay prepare
applisoodat reforret toad aipt @tovematiokabunbatihbos &) a pationhinateed

i's meant. met hods used .heretofore or describ in.the

| Phely (TR Tl oyl B e L SRR dgnsmine ptgke by
) a&ﬁﬁﬁs&@t‘iﬁg 'z?’fh%?aggﬁt%\fl\l% féff&tﬁ’%ﬁﬁlﬁf)ﬁ&&i a@ibtint Mk compound of
publ i shers, (19389), ich is hereby incorporated by

r &frerudasdéAily), whechdnnétroas gs betb@8Up! Ating wprotomeh afd dopamine

formul ae..1(A-D), including a group containing one or
nBP%E%F?W% n ring atons, may be converted to the

Cpa07as pondi MGoARAMPUAICHWRESRsEIN thvehtidDFcEitdd th AQB@R0d dNtgeating
atomof the group is oxidized to an N-oxide, =
peéliserdeprgfensgd todn éha ahgvedmantigngseeraladimenty in @Raigpf & need

p ti g0 i t.icoac | r '
DG, e A BB o By B DR SRR e

t aplake 8y udminfidt@ingabibutapewivally effp@ivatintiibitdrg ah@iuhtiof, the

preferably at elevated tenperature. [0085] In the i
r eaRpPUOfdeEeioka-Ha w@xlﬁhﬁm@ﬂqmiaﬁ bﬁgv %@1 Adiesdogpypine and

t QoRLREFRnd GRN MRibftsncti onal  groups, for exanple
hygg%x§?§h5%1no,1¥nPﬁ§? thi o, or carboxy groups, where

t @S] ar e deésiothedaspecttdfehd presdnt prvootumt reldtes tavonathedef treating
unwant ed rtjci.patiqn in the reactions. Conventiona

of GO RSt theaPone Rebns fmbas e 8 hpdifent in heed
SHRAGAT ThBhRBddGRvol & inBib AR s§Bapt RERrFiePArinE dBb&AIk URd

G oups in Crganlc'ChenjstrK, ohn Wley and Sons

( $@9tnirawakvionddeninidrooing ettherepa@tiou phscffastigy gdutiiory amount of the
Cheni stry | enum Press .(1973).,. which.are hereby . .
REBp T S LRUPE e bl e B Fbeingritvine

t @epdreiactdndRcdedienBstakembitifded hereinafter, the

s§$thesis of tetrahydrobenzo-I|, 4-di azepi nes of

f

ol ae | ( Anpiher aspeet Afiikg preaant Hrvepiaonfelaiesgp pimethod for

inhibiting serotonin uptake in mammals. The method involves administering to a
mammal requiring increased neurotransmission of serotonin a pharmaceutically
effective amount of the compound of formulae I(A-D).

[0077] Another aspect of the present invention relates to a method for
inhibiting dopamine uptake in humans. The method involves administering to a
human requiring increased neurotransmission of dopamine a pharmaceutically
effective amount of the compound of formulae I(A-D).

[0078] Another aspect of the present invention relates to a method for
inhibiting norepinephrine uptake in humans. The method involves administering to a
human requiring increased neurotransmission of norepinephrine a pharmaceutically

effective amount of the compound of formulae I(A-D).



heteroaryl, or heterocylic groups is described. The
synthesis of tetrahydrobenzo-1, 4- di azepi nes of

wo eooskmel | (A-D) functionalized at R3, R5 or RECTMI$1008/063039
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aryl, heteroaryl, or heterocyclic groups may be

achieved via simlar routes, ggparent to one skilled

in the art of organic syntheSi's” [0087] The novel
tetrahydro-1, 4- benzodi azepi ne reuptake inhibitors of

f ;ﬂdd%j a (1 ARG ?srp\&t’ of 1 @feg’e%‘i }’Aven&gl %Fa‘tees% %Xﬁe}th(ﬁ& off

t he ‘present "I’ nventiron may De prepared by Several Known
nmeiigpecksingabe dait @fBambys (Wahke. Ahe Artholdriy®lyesRdnlinistering to a
Bi cyclic Di azepines, Diazepines with an Additiona

RAHGan Yonssof sech syppisssygn ey ctigrdivedass. tostigye thadpsrs tpgmoke,
h Yol reference inits entirety. One
ngfﬁgé?hﬁég%f?ﬁg ?%9¥ engove-nentioned reference, is
ol@d80hed belAmwthcSedpenteofihe prEbmt inveatiorertatasfto a method of

approprijately substituted isat oi nhydri des qf

F SHE g dosE P bbb o AT RIS TG ot BETed YIRS

c Qﬂﬁﬁﬁﬁéﬁ{%@%ﬁ&&%’ in Weddo IR Qupieds§ios aQfeFOVBHAe, to relicve the
(I'11), such as, but not Iimted to, sarcosine nethyl

edtsre, to ypeuds dléndot orf thesgonpdiund o btemmolag 1EA-D).

di i ne-2,5-diones, of. fornul IV)...The reaction.is
CBIR 0Lt 1 R o et Sn Beburgor O bR affinsfe. for
PY[atiel, AescriBtd B 1BY db@exttoFRPRiat YiBodithdh, hia? als8fbeProvided in
poi nt of the solvent enpl oyed. Reduction o

bepmbinption @i myieglp sebodiment. chervesiely gameHsdeqtyngy of Bietimeention
tefr -1, 4-di i . .

SO PRNAR acds AP ALTER Lol UL B M RRS RS o e
aptoviidedrseparatelyde.in e suiablectubensbiasteoncarri ed out for a

period of time between 4 to 8 hours, at elevated | ,
t €St at ur e COpPEBNgSHRECPIEMER thiointention. {0 exaBplgetiprting materials,

e LAY htes P Prodiicls! 51% fﬁ.rér]paw?lea,ﬁfegcrmeh lhel"éﬂ{jﬁr @; @0 qP%lEﬁtion or

opti mal conbination educi ng agents an eact
c adpitdtionnd kneguintetichds oy which semkargumdbotdseiséd eretoéorook,

R.C,. npr ehensi ve Organi ¢ Transfornmati ons, VCH
Pgﬁpr%£F§£f%§§§Y¢'which i s hereby incorporated by

redoR3eNce | CohdpdufditstRil ¥ecoeIBE® the [AR88In HAS be prepared by the
compounds of formula (I; R4 = aryl, heteroaryl) of the
predation avadapiatan phndyen pethods,dy Wiidnistrheant methods used

corr aonding tetr r obenzo-1,4-dj azepi nes. of
F BT e Ra S BB B AP TRRS AET R0 py Larock R C.
| TohRh-dhehkife OMRSIE TR oSmationsNTC putiligsdrs,i(0989)f WhichWekkreby
by either a second N-arylation, or a cross-coupling
r éxetnoscd by raferseesl in isRatistbst i tuent at the G 7
PORi ON. [ QO rab -1, .4- 4] I
oA o | 085 g SNSRI
appiropitiogéerin@htoaisemay 0¢ caietted o thelcerregoydingeompownd where
acid, in the , L :
one or more throgen ring atom of the group is oxidized to an N-oxide, preferably by
reacting with a peracid, for example, peracetic acid in acetic acid or m-
chloroperoxybenzoic acid in an inert solvent such as dichloromethane, at a
temperature from about room temperature to reflux, preferably at elevated
temperature.
[0085] In the reactions described hereinafter, it may be necessary to protect
reactive functional groups, for example hydroxyl, amino, imino, thio, or carboxy
groups, where these are desired in the final product, to avoid their unwanted

participation in the reactions. Conventional protecting groups may be used in



presence of a netal catalyst, with or without a base,
in an inert solvent. Metal catal ysts include, but are

woedosiidwst ed to, salts or conpl exes of Cu or PRCT/ESTNG/063039
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Cul, Cu(QAc)2, Pd(OAc)2, Pdd 2(dppf), Pd2(dba)3)

Bases may include, but are nog limted to,

triethylam ne, and al kali P-al koxi des (preferably,
potassiumte/t-butoxide). A supporting |igand, such
321%@?&}1109 %th s'ta{ﬁ'd!lr%%r!ic(%fce )%olro hfa%n&)%s E%Jet%gé’en Iirg ecf ) G{oué?s in

t Qrgamio @Emm@yﬂihﬁdﬁﬂ@pd&ﬁi fas€i®riabhy MdﬁBﬂlEQRﬁot@ﬁzve Groups in
tol uene), aliphatic al cohols (prefer

t Qrga'ﬁaé’ﬁﬁ'ama%lan% Pogpe bt el éﬁtl@r%pfrl%@ép%w by reference
di. LR gg'pewane) Preferred reaction tenperatures

range from roomtenperature up to the boiling point of

t h@08sp! vent lethplregotidn sditvencs elamrubeahhemmyftﬁeﬂrewynnhams of

¢ ?fg]}ég (Er?ﬁglazlo lgéll %?asi\el\ﬁlrlees ofr form lge f(galg)egungtelgrsa 126({1 at\i{e1 w1?h aryl,

| hé‘t%b@a{rﬁe&ﬁ{e%édﬂlrcé’r&fp@ n@dés@ﬁﬁéﬂh)’lq{e‘%?ﬁﬂﬂéﬁs bt ttrhRFERINDo-1,4-
es obtdi ned thus may be reacted an ag)pr opriate

adiegepingsmidernarlad Hétlahfunpnnortaheeqofitd% eRc er Bf weth pstlalheteroaryl, or
wi th or t hout .a. as nert sol ve .
¢ BB E e oA B P bt i R RuBE A8 Tsh P3pNGRied in e
(tm oR8rganRlsyhthefigt eroaryl ) of the presentinvention.
Metal catalysts include, but are not |imted to, salts

oWEHIrpl exed henowl fetpdtydior 1 Ajbepgodipzepias reup@lke arghigors of

i h ﬂ‘ﬂ% p%% y ag’rl gﬂe&]eo r}? or Flétél%%?él?cg loﬁtﬁ%%?@s%{nnlﬁ%nnon may be

c @fdp@f&ﬁt‘t@%eve&hlﬁﬁiobvnﬂ’ﬁétﬁbdsp hospieated by(WasEeA adldyFryer, R. 1.,
um phosphate), alkali netal al koxides

pot assi
Fféfﬁé? Bitzeringy é?l%vwgf W@%ﬂd&’@ OnaéﬁwgaVR%zme Hedefin Wiley and
i
b.”séﬁ% (IDTL YR ¥ R HE SR E] %E%Y%f?crﬁglh“‘?gangty g method,
adeschbied mathe hbcrnetradﬁtomedimfeuahcmes autlined below (Scherne 1) The
dlmethlehlenedlamnels often ents
! GRS Gt o EniE T ey o RuBrd S Gal of
( Wh?dcherﬁ%bbé’ Obtﬁﬁkd %Mo%rﬁ&@ﬁl QurdosAwith Qﬁﬁ'{ﬁf«‘ésters of formula (TIT),
N, Ndi al Kyl f or mam des (preferably, di et hyl f or mam de) ,

dsmhlcgﬁl buf|nobliindted tq; pargofenfamleshyl @Htmymkdsélm ¢0@56|81d1§1)dmgd1enzo 1,4-

t.i
C e 2 BRaTy Sl o nE B RGBS hint ifeh sueh o,
I BEMd: BIAREAS Biedidp), a elcvited RidckAGreRPItD &heoffe_ﬂtlb Point of the
sol vent enpl oyed. The reactions nay be run

c solveremprycd g Redectionof dengon | .4-dazspiaer %%é@pﬁm‘f fpegala(IV) to
1,/
e a0 et e QT LS LREE B

Wi i ctu g If@pel’xlaﬂﬂp& aﬂmhmcaturimatmﬂ@ahﬁé Py eduetions lactScadied out for

aryl .or heteroaryl bor |c ac ters of fornmula i
R&pzrw% fir@e teﬁ“@e%ddw Bipat £ V@e crUBLORe A sRuppoint of

t( ‘éﬁl}:srr?ﬁveﬁ@etﬁﬂgy&p GhESHiRVEH R KY Will tin&erstafd t'h%ptiﬁ’iﬁl combination

of reducing agents and reaction conditions required, or may seek guidance from
Larock, R.C., Comprehensive Organic Transformations, VCH Publishers (1989),

which is hereby incorporated by reference in its entirety.



together, Ra and Rb are | ower alkylene, i.e., C2-G 2)
and R4 is the corresponding aryl or heteroaryl group,

wo eooshelopr esence of a netal catal yst with or wWehosi008063039
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base in an inert solvent to give the

benzo- 1, 4-di azepi ne conpounds _qQf formula (I; R4 =

aryl, heteroaryl) of the presgﬁ i nvention. Metal

catal ysts include, but are not limted to, salts or
phosphi ne conpl exes of Cu, @ Ni (e.g., Cu(OAc) 2,

PdCl 2 (PPh3)2, NiC 2 (PPli PPl 1s) ) . Bases may

i nclude, but are not limted to, alkaline earth netal
carbonates al kaliinejjearth netam?bhpanonates RS 1 g8

Barph e} r oxi ge i netal RS N
es\fal kal i rrett®d bi car @: es)—®l kal i et al \S—w
tes O alkali metal ~hydri‘ds Pt ef er ably Sodir N,
hydri dg).,pal kal i nmetal al koxi dess3( refRer ably sodium g3 gz R
nmet hoxi de or sodi um et hoxi de), al kal i ne earth netal
hydr i de¥, alkali netal dialkyl ani dés (preferably
l'ithium diisqprepyl am de), alkali nmegaly

R?=R¥=H

bis(trial kyl sli | des (preferghlylsofl R
bi s(trimeth l'yl'}api de), trlalkyne referably
di i sopropyl agi ne or triethylanm aromatic

am nes (preferaplyrpyridine). Inert g enk's may
i nclude, but ar® not limted to acetoantH l e, dialkyl
ethers (preferdbly diethyl ether), cycVic ethers
(preferably retRahlydrofuran or 1, 4- di‘exé&ne),
JV,i V-di al kyl acet am des(preferably dinethyl acetam de),
JY008%; di al kytht esMpaime ot Rirsfufr @PR Y= diyretdiyb4ron wamMdsdsent
dla|ky|Su|fOXIdeS (preferably dlnethylsquOX|de)
aﬂmamttmhy be oeepptsd irpng ﬁ}eeioerﬁmnsilnlgéﬁz%mmbpnml Aetiagepines of
ne ( refer gne ¢
prur ol 8 eanol Br o Siial (el BBy hBh Pilenes at ot
t poFIesA HollByddbyt dtHeh @ séohl NIgryR@ioA] OIQf crbisecoﬁphfygef&cuon, to
enpl oyed. The reactions may be run in conventi onal
glnﬁéaélvﬁh? éub_f)Flﬂieﬁt Pikle 6f7 pasHiPreonmerci al |y avail abl e
vak L
e o ooy GrUSHeERYaiBLiD: | ARERIEEChAK BV R LB fro first
r@metilmtlr:m a“@&mmh hnagoamtd anaylloy hsuhsiyltbor@dc ariy,lin the
hal i de descri b Gao et al, Tetrahedron,
SOTSSE9hE neefelgata ?ysw%ori without agse, Hegt Pek apwentoyMetal

r gﬁtgfgé‘ﬂ@ ‘ﬁ?chhdé bﬁtsar@ R&4 15Rfk to[ 002} céﬁl{)l\é&és of@us& RE(e.g., Cul,

appr at ed one skilled in the art that the
I Ca(G)Abhel?d{O@’m)y IPdZLbppio Pdﬁdbaéﬁy drebenaoinklude divazepion limited

o FOP BB ATLA BT TR0 SR BRRTERD By rt PestB 4 R B o). A

t Bgypdesiy BnaPhcR AR by nstuRSikddt 6! ROP1RE B BENAREt @ReALYId. Inert
halide in discrete steps or in t andem as descri bed b%)/1
A

Baeluenithmey iedlude, but agp got laniseA tosaromptio ydreoarberagpmyera
\M'P)I?I(l:z%n!% Sr to?ue%gy 1151121 CRRGASE (apr%?lerab?f QL r1E)uFanOB andshalogenated

en
solvents (preferably, dichloromethane). Preferred reaction temperatures range from

room temperature up to the boiling point of the solvent employed. The reactions may
be run in conventional glassware or in a sealed reaction vessel.

[0090] The 1-aryl/heteroaryl-7-bromo-tetrahydrobenzo-1,4-diazepines
obtained thus may be reacted with an appropriate amine, amide or lactam, in the
presence of a metal catalyst, with or without a base in an inert solvent to give the

benzo-1,4-diazepine compounds of formula (I; R* = aryl, heteroaryl) of the present



[0093] Alternatively, the
| -aryl / heteroaryl -7-brono-tetrahydrobenzo-I, 4-

walc@zapioses descri bed previously may be coupl eBCTMIE1008/063039
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aryl or heteroaryl stannanes to yield the

benzo- 1, 4-di azepi ne conpounds qQf formula (I; R4 =
aryl, heteroaryl) of the preséﬁ i nvention. One
skilled in the art will be famliar with the catal ysts

<0 Sh O, RSN PR RS PP b .
CPAPOUNIAS. gQfCUl OC I Ac){, \Bd ORAd s TBINICIBM che N0 BY; §. eBasab may
the N-1 position using an ap {:;éoprlate protectin

giitsiyste. Rufere pet linitpd tagtlkali mteberrbonatese alkglt meta phosphates
b fn

oFESHot S SRR B G o 580 e
i butosiliel @dd elkali eailibsitratkytsiyhenmidis (pkfdadiynlithivgy; R =

B W t n_acyl chloride, ch but. not l.inted :
© bt Bty RRti S e A rBSHsE e Rt reb gt liged & L-protine

PoHEaRNGSy18hy Rn QRS Rine $6MerdSed PiHert@lvehisthdyedciude, but are not

triethyl'am ne, or pyridine, in an appropriate inert

smieAto, cynlés ethers(referably.rictraidrofsn oexdngibwane), N N-

:dk?{ﬂ@’g onet 3@8@2{8{1@6&% | chl o t&fft hane Ew}; il%k‘ fﬁfi léias Rgeferably,

t hﬁnanfmsulfc%deqotsil ardrfad hmdimg (p@f%@abl?a}beﬁie‘h@ o€ @J1Sdtc.
Green, Protective Goups in Organic Chem stry, John

Wr@w%@a@m@m@g&ye%ﬁ@gq\&@w@om preRcseEToM iartbripailing point
| e num 73)

CXPaR S SRS, FSOUTR 838 oA Bk BB Uivar or i

eséalé&rbyct[oa%gdel The conpounds of formula (VI; Y =

acetgél or benzoyl; R4 e converted t.o

t ¥%enzo-1 I heéraézlékﬁtq%@ar&b?‘r&&m%et@hyg 18bsR7Pa! - ¢d1azppines
f,
Seh s PV ARGk, Qo PP RPN uTHERI AT, Bhctipugy|boronic

t helds obati eruendrsargt bdrbieic Geid epEsy dfi fonnulﬁ & 420\»5711&93 Bys equivalent

5 B Gt O B G ineeta PiodforE e DSEre - -G token

Ntdgeﬂfa§ BgPeli] Rb/éisecfaw aﬂméne q%mtqu@ dparf R &mo@re@andmé aryl
= acety or enzog lbe reacted with

opr heeropy gsﬂupbmrt @p@semr: @§ a nmtql Icatglysheitk poaithput a base m an

RS P ol LR S 0BNER o

OhctehRraryt the Eﬁis@ﬁtlﬂl\%‘ﬁtlgﬁ ONRtdIRY¥taletsehdledd, 86t BY not limited to,
treatnent with a st ronggam d, such as hydrochloric

asilts or ghowthéngaaompl et ke 0 Ni . aa (0 A ), RKdnPPhs)2, NiCl,
hggﬁ%)é ?&Qg S'Hb%es%af&f&[u%@l&@*af : RtYim {%'Ei t@l%blagﬁ X1Jth metal

he Feacton conditions descr
gicardsndtéwe alkelinaduy e carborhtdd akelmertasth @ﬁetilofyﬂtdxac&s alkali

| (A-D) of theeﬁg esent i nvention. 009611 npoun
g

f cabongiay. plkalugetg dicphoneitecalkd B Pﬁélldi?seé a&} metal
ﬁf%c(eg)s(plé\e@aﬂlf%%%%{ngg Xl%ﬁll"f‘lhleegazf oAU fely dium

rnethox1de or sodium ethoxide), alkahne carth metal hydrides, alkali metal
dialkylamides (preferably lithium diisopropylamide), alkali metal
bis(trialkylsilyl)amides (preferably sodium bis(trimethylsilyl)amide), trialkyl amines
(preferably diisopropylethylamine or triethylamine) or aromatic amines (preferably
pyridine). Inert solvents may include, but are not limited to acetonitrile, dialkyl ethers
(preferably diethyl ether), cyclic ethers (preferably tetrahydrofuran or 1,4-dioxane),
N, N-dialkylacetamides (preferably dimethylacetamide), &V, N-dialkylformamides



in the art, or alternatively, may be isol ated through
chiral HPLC enpl oying commercially available chira

waeedosmwst [ 0097] It will be appreciated that cPEPUS2VIE063039
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according to the present invention nmay contain
asymmetric centers. These asy trlc centers may

i ndependently be in either th or S configuration
and such conpounds are able to rotate a pl ane of

1 |
Sgl}rgferaio d rﬁeglmlf :@a@éu 51}5{;%“{&1?&1(145 nngzegéggblg il Pgltsulfomde)
a amuﬁiceiydfdaeﬂbmss epr@Pefaegt bedBenet dreolaemy) ov Adloblkasdi(prefedably

be the (-). stereoi soner of the conpound. If said plane
ofne&w %nel idey. gPretarigdcgastien t%gpqrﬁereé&%@lﬁw Qo %frgle@ture

I I
i % ol flol B! oty LACOTPENGd dond S e dubfh
apmreend)nai glassvose os i drced nanytchemngertialiyhatailabletpatablel synthesizer
ds useful. .according to.the inyention. al so
oRRID o EORBErGid ] aVPQ%%B?@mC aofdsiol DpEpiScASifh RS S PR b
t BBdainkeh ?rol% AR&BEred JOUER g'@ﬂoﬂlaﬂ@l sUBgRuted gfy\l' QIR as described by
geonetrical isoners and steredisoners and m xtures

t I€@p @bal,, Tetrohedtomch O B0eM &c( 1P wheedy, is bércby meopatktcoly
her ei nabove. Such isoners can be

sé 119396 18 %egﬁ%ettiﬁei r mxtures, by the application or

agegeRat i on  of winOW b EpRResed d;OdSnees)kaml ift the art that the
chr omat ogr aphi ¢ techni ques and recrystallization

t do¥ivifhpirsearybr-braves-tetrabydrepenzat lef-yliageriper eipinecoprcy iasly may
;ggl 0 a\étg{l Fe%l% QRIS O B{)‘ﬁ&%&g@%ﬁ%@%ﬂisghs%g}leeétf}%%led with the

conmpounds
s yadifed Dipziethl R)substitiat) aryl of hﬁé@ﬁﬁyl Welide ikiridsoretd tepdh@se tandem

of ordipary skill in the art usi n star
mét 695 DBt etalng Q'fgeﬁ’@?m %%él%gl 02) which%s hereby
mﬁg?gkﬁak@ggﬁﬂagaggg%@@ﬁugi t he present |nvent|on

a sta 0|sotope such as carbon- 14,
tMNBBhn1 |oAMmﬁwmﬂmyAme1ampwmwmomaﬂvmmsnmm@emym@bmbeeh4-

troduc nthetlca e us i a tic a

B R Ao iRy PSR e R o vtk BAAE PeeoaR sBiaanes to
S%ﬂ@ﬁbtb@ﬁ‘io maydiRpakic8mbsthdlordbsangdar R* wWhefieheteroaryl) of the
nor epi nephrine, dopamine, or serotonin transporters

am:scrhen\rentm aldec selpdim t:hwarvalluhfrﬁamdat wath t{l@@@zgystih@

CEpBhe R PR B P SRR TR R y ARt t6n

I[mmpceut | Gahd GOSN @EInbb @S ocf@dmfuuasqmg{“t*lsf)&a@;ubé pdtdcied at
effectlve anounts of the conpounds and

p Hier Nd cwsttioa awsing aa@@wpabqeé)r@awmgﬁgup podtow} bytnott fmated to,

A9 LB GRS MAPHLES LSRR ) i

Watﬁ @h:ktteclﬁfgrgra[@ mwhbe trodoget dreteactivay fleempounds of formula (V;
R = Br) with an acyl chloride, such as, but not limited to, acetyl chloride or benzoyl
chloride, in the presence of a base, such as, but not limited to triethylamine, or
pyridine, in an appropriate inert solvent. Inert solvents include, for example,
dichloromethane and dichloroethane. The choice of protecting groups will be evident
to one skilled in the art; for additional guidance, one may also consult Green,
Protective Groups in Organic Chemistry, John Wiley and Sons (1991) and McOmie,
Protective Groups in Organic Chemistry, Plenum Press (1973), which are hereby

incorporated by reference in their entirety.



effectively utilized for carrying out the novel
conbi nation therapies of the invention. [0101] It is

wa@emsherwsobj ect of the invention to provide a POWEE2008/063039
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phar maceuti cal conposition which is effective, in and
of itself, for utilization in benefici al conbi nati on
t herapy because it includes agglurality of active

i ngredi ents which may be utilized in accordance with
t venti S t |

hlglv9:5 es Ki ?‘ge cln%égu%ldﬁ -Io_?? u?a NYER r?’l P B&;&o?? R* = BIg may
aClieln\be conggredite ﬂteSoetiﬁce—fl}sﬂl dlaszhreeﬁtnp@gndsttﬁ“ foirsgasie R* A aryl,
kit may provide (alone or_in conbination with a
phﬁt@f?&aéﬁ?ﬁ thg preyergé@@aﬂ% 93 S%ﬂwe@féeﬂtcr%ﬁ ceutt! gy YV-grpyfation to
C%BQHHQ §u‘tg];1 éxfeﬁ{sryt’ &- 3} gjg‘m@)n, f@ﬁ g&b%l%@%e protecting
active rngredient (alone or in co |on with
digtawpnindox secamd Neirylatsﬁi siep edinftald meﬁsubmtotm rat theIM1 position.

r or . ant agoni e nedr oki ni n-
| SCEB Bl b RS Rlor o o e AR R i Bigymay be
[ 94eRH with £% p&tﬂe@&ﬂar?hﬁor%m&'dﬁ Ciff?yl‘%fr h%fé?oa%l%%ﬂlc acid esters,
i nvention may generally be adm ni stered parenteral |y,
| ﬁtyli av hﬁ@n@glw stagudnesitaaneesusmydes pntacamsss deseribyd above. Removal
| | nasal | |ntr eri oneal | rectal l .Qr
BL RSt et Bt BRERL b ARG b B b Agifoen s
Wﬁydﬂ@@hl@ﬁ@&@ﬂtaﬂ@ldvﬁlteﬁ @éﬂ@j&ermfem Firallg, 26bdbitd Nardbii®nuddiyg an
the npst suitable route and the invention also rel ates

t épmﬁarﬁ%@@/lh or h@wm@wﬂrbélsdes heges theoispetioni cegdisions dessiibashadove
R%y e B¢ dgdbglg ?4tc{J§ze E0F fo? Mhllgﬁblﬁ ?tl?el’ﬂrgs%ﬁ fivention.

r use I n numan nar

C POg96Hi t i On€ol’@y§uﬁxﬁ§ i feﬂxaﬂ@adl(e\clopmdy bg obﬁlﬂehén enantiomerically
usi ng one or npr harna utically

t
;éﬁ@gﬁ %(rg}cfpm R eE/stlizakien Wﬂérﬁlgalewﬁ%a%wh Bej to one skilled
Cmre'aﬁeor Ak Ehivel Ig Ry BE h&ﬁ@é&m&fgﬁr f“ 8 AU RHDIITRY 2,

and the’various non-toxic organi ¢ sol vents. The
c ooposidialyre artalyle beirgreebentsed i n the formof tablets,
| uti ons or

granul e powder s, ueous s
D lo3h s o T helPAEC e s coamRu T 16k R e st
anflchdh MAPLEhtRin ARt cBtcRIETHSe GhYARRE L LML Rty
group conprising sweeteners, flavorings, colorin s, or

surabpmdz@tﬂ:s b¢ m @ﬂl@eﬂletl?oom%t:mﬁgumt@mm @mh @apiopnds are able to

RS, R aRPRER! LRy o bOhe st £ FRFAR: SonnfGristiEpr

g eme@by Yhed@in@iothd @frotdlc aCe éﬂlﬁl@dﬂ@l@d&w{%@ dir&rgios Otht Bbipdond is
and chem cal properties of the product, the artijcul ar

motid tobe Higriritesecisames ot Ahtaconmeoupd.olfisgidgnanc of pedarized light is
OQE‘L%%X Bg tﬂenc ruHE‘t: et%ttdttg ﬁl Blb aﬁ)&lsg 81'1‘6(;:&8{1 i %5% gund is said to be

excl pi ents su ose umcitrate,
c atek(@m aﬁe&msdn&abf:tha romposqhat &ilhbel aghasdnd t(eglb@et sknlged in the art
ents such as starch, al lnIC aci ds and cert ai
Feriain Pompeings usShiicrarding te khq KFNtoRREY %léﬂz?f‘q‘é@t geometrical

isomerism. It is to be understood that the present invention includes individual
geometrical isomers and stereoisomers and mixtures thereof, including racemic
mixtures, of compounds of formulae I(A-D) hereinabove. Such isomers can be
separated from their mixtures, by the application or adaptation of known methods, for
example chromatographic techniques and recrystallization techniques, or they are
separately prepared from the appropriate isomers of their intermediates.

[0098] Radiolabelled compounds of the invention are synthesized by a

number of means well known to those of ordinary skill in the art, e.g., by using



magnesi um stearate, sodium |l auryl sulfate and talc nmay
be used for preparing tablets. To prepare a capsul e,

WO 2oosg4melvant ageous to use | actose and hi gh noPeDubzns/063039
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wei ght pol yet hyl ene gl ycol s. When aqueous suspensi ons

are used they can contain enuéglfying agents or agents
which facilitate suspension fuents such as sucrose,

et hanol , pol yet hyl ene egcoI propylene gl ycol ,

al era hl.or r

b gt\éfljts g dAlatF%%g g}% {@%re&fn rtgéﬁ lélr ge)& ﬁ{m%:l }rasd oqgosc%es n@ém%oﬁgds of the
eprosait Gisentishl Shertsd Qitde idicigdtord, uth dfcatbon- 1@ ﬁdhmt Sodine-121,
according to the invention in vegetable oi

eseamﬂﬂéerg@%ﬁ%wa@ Ihas §einanAdiced synihically Wélssw diaggostic agents
a I

oY SBUAT P3RS PR 008 STy ol R PR AR
oldtsatdters \aherwabltepmsp]sm&r dbeanageieoysrosmlinutramspsrtad ahdéheir uptake
phar paceutically acceptable salts, are used. The

s8I ?Bﬁ%aﬁﬁ“m%@agilts of the products according to

t hgypgonvent i qRc BrBeRIPRALBH b%v&k&@fc%pf)ﬁflorﬁ%hﬁhﬁﬁg el on
by i ntramuscul ar or subcutaneous injection.

aqoapomds deseribohBsrenl gwluworgm pirfigulsn puarn@n@ltmral ¢otmepositions
ts.l.n

" oo RS G PSR e The FrbBTg" Fehmarquicall

Phbdcptadlé dapiiry, adj usted, that they are judiciously
buffered and rendered isotonic with a sufficient

ql®0i t y of ligh adegher obicsionfi tharpiehing invgatiamte nrpwde kiighaving a
ga a%ﬁhg 3N t@%ﬁ]}?%%%ﬁt?&%ﬂg or With@dl ¢ %He%ﬁfclﬁ{@ggétﬁ&g may be

e conpositions

c effe@me@smﬂfzed e qarremglut th&\n@ﬂéll commfaaylob ehqpadgadsfate biyention.
conventi onal nmeans. For exa npounds of t

h
pt@Ddht i nvéit %«?{hﬁaw%éomhgé@f%an Es)rprgwéiaéﬁlaé%l Mharmgaceutical
SUbhANiGor&hich & Tf?&'ﬁvé‘%ﬁ ah@oﬁtgé@mr uaﬁg aﬁé‘ Depeficial

suspensi on or sol ution aeroso
adsmbinedoothetipa bscausa@l lisclsdsls iachwrakityi cef raciﬁm ingedients vehich may

d i nhal er Sol.id conpositions for

régpﬁf dﬁﬁﬁ?@‘@ﬁ?“&%8ﬁ£}ﬁ@¥“§upp05|torles f or mul at ed

| fomesor danqge Whdsbht Kﬁ‘@ﬁﬁoﬁ'ﬁfsb ‘ﬁ%gvl@é@ ‘11‘@ en Elﬁgl@ BJQQ@%ES combining
| east one the conpound of fornmnulae A-

péve enmatyeactfe atgmdy@lw myﬁédm é’n@tmgnthc ﬁ@easgnﬁolgt map msovmde

- D REEE S mbaRoh bRB s Bl o deatie g ar sy the
t Batpeurasiof 8drthR1[AasRg®), shibtht aBE o]l atthadingfdaiehOWsdng.or in

several unit dosage forns nmay be adn1n|stered at about
t EemBigagdon wifp dilypnd og sarsicemplcsipd drom # perpontet A Fefcpiel anfpgonist,

t E%el@ HY\%I n%lll%}ill%lf?-q dre Qeﬁﬁoq %ﬂ’lsd&#lqlgp ]@.ﬁ(b % %81%? El‘#rtmeoprecurs T.

erapeutic ect, ero
t I[‘(BIOG]Jr at i on Iafprdchec, tieanyhds aftlc phaemdimdintio® magfgencrally be
t ggrninistered parenterally, intravenously, subcutaneously, intramuscularly,
colonically, nasally, intraperitoneally, rectally, or orally.
[0104] The products according to the invention may be presented in forms
permitting administration by the most suitable route and the invention also relates to
pharmaceutical compositions containing at least one product according to the
invention which are suitable for use in human or veterinary medicine. These
compositions may be prepared according to the customary methods, using one or

more pharmaceutically acceptable adjuvants or excipients. The adjuvants comprise,

inter alia, diluents, sterile aqueous media, and the various non-toxic organic solvents.



patient. In the adult, the doses are generally from
about 0.01 to about 100 ng/ kg body wei ght, preferably

w@bmati4®s01 to about 10 ng/ kg body wei ght per BemUR2008/063039
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i nhal ati on, from about 0.01 to about 100 ng/ kg body

wei ght, preferably 0.1 to 70 ng/ kg body wei ght, nore
especially 0.5 to 10 ng/ kg body wei ght per day by oral
adm ni stration, and from about 0.01 to about 50 ng/kg

b 0]

pgﬁg ax\ﬁb%ﬁtﬁcms%a nlgrgése%‘ée rhg #}esﬁgpéi talf g%ﬁé%? ﬁ)*ﬂ? éha\ﬁ'ﬁ e rbowders

pagidoas! ls@lnncms)e sudpbgsichnss @geatdtld sdietisis] eixiisve dytups, and can
accordance with the factors distinctive to the subject .
t 60THRINING QF BIPIe 3gFAE ASAGEOM RS YRED CBREYAE SWesgnsT flavorings,

h %31'0%1? sa'aP' st%lh?érs %ﬂ@rrd@ﬂoecfb'taﬁ{- bﬁaﬁﬂ%é&ga 168?]{ tr,%jﬁ&ﬁratlons.

he e |cacy 0 nmedi cl ha
p |[(hldl5]:t s accdihdichgict of t¢taclprad &ntconta:utemﬁ dcame pebstanec in the

ad istered as fre uently as, neces rder
oBEFR Ay A dp drordangy vabane bttty shergical

MBYo éﬁ:ﬁ&@ ep %erﬁi‘@dhﬁlt ¥hd ?arﬁcﬂh&ﬂ@dle & adhﬁﬁ‘i@ﬁat%sﬁldelﬂéjpﬁ%élons to
nd much weaker nmi ntenance doses adequate. For other

pat bbwred in phamacbeicabprestser yFor oxdraple, ¢X@nng¢ms$ snch as lactose,
treatnments at,the te of

BT e deiehitE £l Pyl i eSS ARt be aggps such
pas sthieH! AbinRAddidnind ceeaacahiplex silitted Cbm¥eh MAtUGbridWRAY such as
be adn1n|stered orally 1 to 4 tinmes per day. It goes

maﬁ@mur@ alppigts, sordum 1ewy! s fateranddele erpysbe ysed fgriprengeing tablets.
per %‘T%Zp%@/ T éa%f@]eeﬁ_ﬁg a{cgfgntg éouE"PJ §se IF&{)]SG a'ﬂﬁ h \gh dl%m%cglgfs\%glght

e pres I nventi on
c pmethméﬁe whicols. lwlmnmqhe@;srsamdn@oﬁ@me mswamby t@econtain
dopam ne, and serotonin u take and ar.e, thereforc_ghal
bému@yfwgta@elbté opiagantn whigh f4cilifpte yyspentipa.o Pieentamidipsisycrose,

d e d
U R R gt A B S
cdmpmdmﬁyaﬁbﬁduxmnae I(A-D) i nhibit synaptic
am ne, .and serotqnin u

T8 Goal Qb BURACTY HOSATHINP B TRgOB SREEE iy Tglons of

MR ﬂr@&l&@ac@&rdﬁﬁﬁo&ﬁ@ﬁv@ﬁtld@%tdeget%lg b8! ®Rtxample sesame oil,
concentrations or doses. As a result, SOﬁE COﬁpOUﬂdS

grduaidmuloalem( #lip)oihpeaqipefiubrernictspitiphngich gs vater and propylene

doses. at p nor epi nephri ne
0 ePRE Hiedhoid SRl Wl o° YRRPd e bRt AR Rfious
S yolafbnsCofIRs FHBmbstutipilBkecoptaslopat e vdsd. akiRe dodut®db of the salts
substantlally i nhibite or vice versa. Also, sone

Lm@rawtﬁfacwﬁimm taghq @ﬁermon@r%eapg@ﬁm ugohultfpradiptgtration by

UH{%%@SQMEP%%BC eg8§ﬁli€icia 0 V&R Y 0AR Gor OB Drising

s ymian@nsoofnm @ips mrepdme idiweilled w&&rr Qh@ﬁbmuwdtfalkﬁtrasenﬁﬁi

stantial ly inhibited,
B gn B Ciis0 St i B ik B At g ey ar

USREUbudyoifr&ad hitPreaHGRd RoinROWARY safficHAR §8arftity of glucose or

sodium chloride and that they are sterilized by heating, irradiation or microfiltration.
[0107] Suitable compositions containing the compounds of the present
invention may be prepared by conventional means. For example, compounds of the
present invention may be dissolved or suspended in a suitable carrier for use in a
nebulizer or a suspension or solution aerosol, or may be absorbed or adsorbed onto a

suitable solid carrier for use in a dry powder inhaler.



whi ch synaptic serotonin uptake nmay be substantially
i nhi bited but at which synaptic norepi nephrine or

walopariel upt ake i s not substantially inhibiteRCT/082008/063039
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vice versa. O her conpounds of formulae 1(A-D) are
useful in treating such a dingder at doses at which
synapti c norepi nephrine, dopa and serotonin
upt ake are substantially inhibited. [0112] The present
i lon pr %Voll %§m§8 drltjsnfgis re‘é'pﬁra atloH Ip lﬁa%rs)(lg%osnorles
ects on serotoni nor ep ne up

aforsduldtddin detordyesd wlﬁekmemndgﬂtd c&inte@ﬂilﬁg af lehdi@eae the
conmpounds, while the effects on inhibition of dopam ne
uﬁ?@@@mﬁHéﬁ?%n%erég@}y di fferent concentrations or

gDy £S 8 MERYeleonBQUBr SRR ARG in HR YRGS Ehe

in treating suc sorder at ses at
wWhtestntsyveapion maséxeofarieﬂ,rit laiek mmeespryndphit shoalldiginak@taay

i e Db il S oF ablPi Tl Seyeral uni

V 'dSﬁg¥ €r8R meyPPLRIminRRr R 83864t thOYARY i8R PhOMbL’Sployed will
conmpounds whére the inhibitory effects on serotonin

ahd ddtepnlmedl by thpt diyeicmo cardsdependsi ImOh alne dﬂsned/‘énraphetlcsefﬁm the

AP { BBt bl e AP S LB el Ml b T iR

diphfic@i €N the QBGIE M @dskORNS ﬁerdl(l)ﬁ &6m @Aou0.0 e s dbout $@Imhg/kg
conpounds of for nul ae Iél D) are useful in treating

shedy weight prdeieblyabguis®al tot ahmt Ehmgikeody avosglit peroddyrby
tﬂﬁl V\%‘&Bﬁr&} 31 al ﬁﬁi‘(ﬁ {TB%oRE g%@}@{é)eégh{ %'{’éf?ﬂaB@do Pt 70

§ nap IC noreplnep
s ulygitabddyal diyht, ﬁbtebd:sbedall}o(l) 5\m> ¢e mgelfgsbbdy[\ﬁéhglﬂt]peﬂ_ﬁﬁy by oral
ﬁ&liﬂent i.nvention pr ovi des conpounds
|

pristestign.cngd diang abayit Qe dp |ah@ﬁﬁplfﬁ%/kéﬁadﬁd?{51§§¥ feeferably 0.01

u 1 It A h particul
284282 DTS P L P SNl M O,y s ol
i ndmcbiht idosesofillbeplattrmeed pt a¢oerctanc¢1wﬁhahe faa®td @stlnctlve to the
dlfferené %ggggntratlons or . doses.

o St Fhe BREE M w Sl Bl BRe Fr T H e ol RE

SUkdta@cditRO AR @h iHARASe Ak Hlae 0§Mﬁ§ﬁ’$dlﬁnal product.
nor epi nephrine and dopam ne upt ake may

s l[l(blsltﬂhnt i all yThermmbxctsee@ccmdtngato tlwmmam@ywamqmmay be administered

ton t ake is. not su hi m

L B OB Dy AP R U R it Bt Gl some
C @ﬁrﬂi@lwﬂs viporel faprily fohd Bigh&@ oy 18 drelob&aimay find much weaker
norep|nephr|ne dopam ne and serotonin uptake occur at
sPHiltgranee desgs Adadyates Appobsnpaisnisalt sy, bemscessiade ve long-

i rﬁltt?e%%gtﬂp %tsthg gaté Of f%l @g?s]eg @eeraay%Jl neamg %ﬁge Vlllph '%hec

suc sorder syna
N@hyy lagpﬂrreqlﬁremm caeh pandulslegsamie@m [ (menemll@zk&le rmuvalbﬂoduct
2%1%3{)?& glgélls‘rﬁamdl | quiéll grhllf g)g% teug]g Lf{lgg I@ﬂ%ﬁ%ngstnsta;%tgltgat for other

patients, it will be necessary to prescribe not more than one or two doses per day.
[0111] The present invention provides compounds which inhibit synaptic
norepinephrine, dopamine, and serotonin uptake and are, therefore, believed to be
useful in treating a disorder which is created by or is dependent upon decreased
availability of serotonin, norepinephrine or dopamine. Although the compounds of
formulae I(A-D) inhibit synaptic norepinephrine, dopamine, and serotonin uptake, in
any individual compound, these inhibitory effects may be manifested at the same or

vastly different concentrations or doses. As a result, some compounds of formulae



synapti c norepi nephri ne, dopam ne, and serotonin
uptake is readily determ ned by the use of standard

wasway4med t echni ques well known and appreci at BCI/D§20081663039
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of ordinary skill in the art. For exanple, the degree
of inhibition at a particular gose in rats can be
determ ned by the nethod of D§ ey, J Pharmacol Exp
Ther 217:834-840 (1981), which is hereby incorporated

b#eAr %é Gl ullgﬁlll In{l tréa‘st%é%?éﬂ 1 8% %de{jgtjd]oas gv&ﬁnch sgln%%uc OH%RmGphrlne

eutic ifve In I'tor ose
i apaké aayibe Suﬂ)ﬂfhlﬁll%ibﬁ irhitbitedlbuy afl which syriapgc serompin @ptake or
nar epi nephri ne upt ake ti.c dopam ne uptake, or

s YPREFRING UBRKSD ISt ﬁuwwgﬂliyn bjitigfh; % H9nEFTI%h eAl§<g» apeicempounds
UBF Rt 1f %e H#ﬁﬁ iR re RALARENE RIS B SRPAING R aptic

serotonin upt erapeutically effective
i dbpdmino nptakl@ may cba sulneantieBylidhybitdtber afb wiedh kynaptioserepinephrine

skilled in e.art b Q tional ran e findin
¢ St pr qnicniakd iano St P bt ehaestnApeopuatdy.
S YSth€ UBmPSHRIS bP EfnRRRVEA-O) O&é‘-@eﬁ@qﬁrﬁ@&m%%u@ﬁ aldiNofder at doses at

i nvention provide a part|cularly benefi ci al

t ménchpoente serdenxn uplakie imag becubstdngially arplteddsit at which synaptic
avai l able.for fhe treatnent of .di.sorders.

o isaien FinedtioRgrins TR e oA sSe S See versa. Other

bebinByeds bh BrnfulieI(A- D)@ usedil] ih @dsting sicRaldisorded abB&I¥Bs at which
of the conpounds having higher binding affinities for

ORENAPFIC PISPHIEPIIHE. ALRATBIS. ARG PO wRtalisgye pelstantially gihibited.
t t
p‘lﬁi)]ﬁ%’ lvity 11‘31) rr%%nt IF}?GIRI?)B 6&8&%@%%&@%@%@ Eﬁe 1{1h1b1tory

n ("NE OoVEer sporte

neffeas be sirc@hi, angl. irepitdparide pptakdieccursad Simitdr oF epinothe kame
("DAT") and the serotonin transporter pr
@@ER rytions 91 fhgpe epRMUNES ulsribe cifscty %mg\#é%@h?f dopamine

gt%ﬁé h%rﬁ%a&?@%l&?&&céﬁhﬁ&hk Yt Elc)’se%1 OA@B‘F?mhh&m%ERT

e transporters for other neurochem ca
t hempAndaof fdrne [a8HTA -1D)0it@ 0defi8tin kdeatatghsech acalquonim dtsdco:sés at which

¢ SV SR PR P RE EF APoRER DS SFOYArge g fabited but at
n%‘ic@lcs@/ﬁﬁﬁt%o?am%&ptaﬁeh?n&%ﬁﬁst@tﬁﬁll&hﬁllNEe-Ei Bpsll%é]versa

O her conpounds the present invention %£
dé(ﬁldﬁist rate selcaeescni myerttmwmdetsrv@nmmdsam r¢ He iNEDitory
the tr s or,t neur och

¥ sqpDBBR R Fppm Bl AE B BHAGE TR Crecp s
l ea@éhtrmbn@rw tHéeaedepduati S what eftdfects\ontigiBitids df AerepER&phrine
and the DAT over the transporter for other
uptake occurs at vastly different concentrations or doses. As a result, some
compounds of formulae I(A-D) are useful in treating such a disorder at doses at which
synaptic serotonin and dopamine uptake may be substantially inhibited but at which
synaptic norepinephrine uptake is not substantially inhibited, or vice versa.
[0114] The present invention provides compounds where the inhibitory
effects on norepinephrine and dopamine uptake occurs at similar or even the same
concentrations of these compounds while the effects on inhibition of dopamine uptake
occurs at vastly different concentrations or doses. As a result, some compounds of
formulae I(A-D) are useful in treating such a disorder at doses at which synaptic

norepinephrine and dopamine uptake may be substantially inhibited but at which

synaptic serotonin uptake is not substantially inhibited, or vice versa.



neurochem cal, e.g., the NET. [0123] Still other
conpounds of the present invention may denonstrate

waedosatiosi ty towards the NET and the DAT over PEEUS2008/063039

10

15

20

25

30

transporter for other neurochemcal, e.g., the SERT.
[0124] Finally other conpound§7possess nearly
identical affinity towards th€'NET, the DAT, and the
SERT. [0125] Binding affinities are denonstrated by a

n of me Ll kp t [ i1y ski g
PR T bbb B M Al b R o
deffedts be dodepintpierirex dofRindse sikCicretoninaipeikaet@wt similar or even the
Briefly, for. exanple, protein-containing extracts from

c&INS ,COI@.elgtra}twvﬂlEr@g@rESlég PPEE cRppPwsof dorfieact kAT Y pesful in
PSSP0 bIERIEI A gk S A bR
ps@bwinitsuptakermaeals bbbwbstantislheinptbétsénce of ot her

IR o 2Ty ce BB antn TR N Bel el BarBoEB s
e ORI TR AR, GRGISiD Refed  h

onsd @Gtndatdessdyomddedonposimglliksowndnd appreaateth by onbef ordinary

C QG AL D eSS M2l bR of G sl s can be

capéehingd Yy tHeanethodbf DudIbEOPMAMESs! RETHADI T:884-880 0f981),
greater binding affinities. [0126] Accordingly, the

divhichris hersby mcemeprieh By &derenqd 10jits\enfitsty.prot ei ns i s

I ncd.cat ed by I i . ' r .
WU Pe ot s B aBLorteidle [ REARET FhOAPS gitective in
osubst@mbiall pinhidigngsyahpiicindropinyphirib upbke cyapaicdbpasideagsake, or
sel ective. Thus, the higher the ratio in Ki or |C50

v AYIFRHC srotoniRidF Y iRkiPitige Shetvmanpiicoiniskest sveiop mare phe

g (Y ' I Vi .
ooERbEfphiic, U AR M RoroBRUEEREY ThE dhaipeh b BikePhye,
andhibibey dadctaan ba réabigrdetdmoned bESitost okilled at the arhyursiig

Conpounds . provided herein possess a w de range of

S EP BTG S SR g ot e R SR OH BRI o s et
apehi SRy Aleibdy dvor@sporters as reflected by the ratios
of the experinentally determ ned Ki or |IC50 val ues.

[ 0B8] Sel ectanpungoefits iivamino peotidonpartiew shobersficial

reupt ake inhi bitors") ,of the present.jnvention have. . .
oSRRICRs h B R pomPulidh 25 ap e s Rt Bt similar
agispefcra Wﬁ@@dt@ﬁténdﬂi% to BATmREd BEREory-@ris BYRWBA that this is due, at
sel ect ed conpounds of the present invention f\[];_ossess

péResinn PEED sRMe@f thecmmpeundohayi)e kigkerhending #ijiaitiss defi ang or two
TOTANTIE AT RN Y T
transporter protein ("NET") over the transporters for other neurochemicals, e.g., the
dopamine transporter protein ("DAT") and the serotonin transporter protein
("SERT").
[0119] Other compounds of the present invention may demonstrate
selectivity towards the SERT over the transporters for other neurochemicals, e.g., the
DAT and the NET.
[0120] Still other compounds of the present invention may demonstrate
selectivity towards the DAT over the transporters for other neurochemicals, e.g., the

SERT and the NET.



O her sel ected conmpounds of the present invention
possess potent (SERT Ki or 1C50 < 100 nM and

waedosasiose bi nding affinity for SERT, where theCKUSIING/063039

10

15

20

25

30

I C50 ratio of NET/ SERT and DAT/ SERT is greater than
10:1. O her selected con‘pound§ of t he present

i nventi on possess potent (DAT or 1C50 < 100 nM and
sel ective bi ndi ng affinity for DAT where the Ki or

2L o TR AR SHETRAT 5y LR

t seloc patyttewarnds thet SHRET amdihdINIT svor tof trmtspomrefsﬁaher
|nvent|on have E)otent bi nding affinity for two of the
bRy eAiENIsH 18- thedMBorters, NET, DAT or SERT. For

e , seleg 1nd f,

CIERL e el RGeS PRI, P BB PR MU

andegslitgcdwads BierKHERID aad fhic DAY oﬁfﬁrthe\l’rj‘:a"n@ndeﬁﬁ‘f'mhevm ere

the Ki, ratio of D/ﬁé,l,\lET and DAT/ SERT is greater than
18°uroghfnpgal; g (e 1C50 ratio of SERT/NET or

N 123FRT is I®8thdaBmpBudds Jthepresl ﬁ%ﬁt‘i’olﬁﬁ?@é&ﬁ@%&ate

the present invention possess potent (NET

o) selt@@@y\lavv@rés thc NBD andjhedd T setirtbe inaespoitadfon gther

aft fini.t AT, where the Ki ratio of

Sﬁﬁﬁrpﬂﬁ] Sﬁﬂd is greater than 10:1 while the

Kioxy) | C50 r ertlmlyca‘th@/&;ﬁm&and@rpokﬁé ATyl i8ertR8aftiRigNtowards the
10:1. O her sel ected conpounds of this invention

pddslede Podemd hpAFRE. SERT Ki or 1C50 val ues < 100 nM

TP S L AL AP e

gkeai e o dsﬂdamnﬂ;Oskllled"arhﬁmts heclkiling witk& lifdtation,ahose described in

SERT/ NET or NET/SERT is |less than 10: 1. [0129]

séiedetaaw! %ﬁﬁ&%ﬁé@l{l qpw pIBEicHy fop X apRlpspBictisrontaining extracts

r [1]

A UG, 8 chuok L 88 b NN YRt

ofwithhrediblabgléxl Izaads foe ther@nepor tlde :b;mdhd%Tof tDATaddo]ig8RRTio the
exanpl e, .sel.ected conpo S i,nvent | on

D S RS rCnibIS R PreskeC ROSHReF Pty et iy h@Lorgpounds of

190 HMenQERidnh @aldﬂrev@fsﬁll Oad dst@6cdWelNEHr&Ades a means of

NET/'SERT, "DAT/ NET, ~DAT/ SERT, SERT/NET and SERT/ DAT are

ahfeapusing thiheemp@mds’ t[lmcmt;@]aff"@etmdme@e vortpios (iisordCsdhé higher

se i nventi on have o di affinit Ki . or,.
5 Do RS RO iRy e B inaivy (Rt 8 e houdls e 465 peine
th K e for @P?dﬂfﬁn tHa@ s Rofol a1cempbiald wiii 1awel IBERTCWh esdversely,
e {

C50 ratios for any of NET/ SERT, NET/ DAT,
D)Weméﬁr or HAT/VBERT arcapiTANEP! ghendter SERMOAinities] out si de

g{ t2|3 bounds &ic%fof g% tff%?e wg%%g&ﬁalselg&nﬂ}} fBlr Erotems is

transporter
1ndlcated by a lower Ki or ICsg for the proteln for which the compound is more

selective, and a higher Ki or ICs; for the protein for which the compound is less
selective. Thus, the higher the ratio in Ki or ICsy values of a compound for protein A
over protein B, the greater is the compounds’ selectivity for the latter over the former
(the former having a higher Ki or ICs and the latter a lower Ki or ICs, for that
compound). Compounds provided herein possess a wide range of selectivity profiles
for the norepinephrine, dopamine, and serotonin transporters as reflected by the ratios
of the experimentally determined Ki or ICsy values.

[0127] Selected compounds (“mono action transporter reuptake inhibitors”™)

of the present invention have potent binding affinity for each of the biogenic amine



defi ned above. [0131] Sel ected conmpounds of the
present invention have | ess potent binding affinity

w@ K0804108C50 val ues between 100 nM and 1000 nMyCT/082008/063039
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one, two, or three of the biogenic am ne transporters,
NET, DAT and SERT, where the Kj or IC50 ratios for any
of NET/ SERT, NET/ DAT, DAT/ NET8 DAT/ SERT, SERT/ NET, and
SERT/ DAT fall within the bounds defined for the "nono,

ﬁh%)o erstl\ﬁljﬂ I?I ARG S% Tt rfao?ﬁrg%él% sr_eie% lc%ﬁl%ou %f élée present

ors ned " a ove i na

c Q{V@ﬁmdﬁos@éss tpb&n’p(l‘é]SEKtl ot g Rt nmmmpatﬁ de&sﬁvqabm&mg afﬁmty for
bi ndi %affl nity or |1 C50 val ues bhet ween. 100 nM

1000 > $i0ers t9f Kdge! qo\%tlo SDARNT and PERTHY Y éﬁﬂréatﬁfﬁﬁ%lo 1.

+ ARGROEEEN Sombiuhney it AR AR UMy Ritof S BRTIERR 100 <

DADYD s8R End SeE[EEﬂVNEE)Tndlml dfﬁSER'defSBRT avlero ﬂteSKIdZ&‘ 16§, ratieof

RIS b B SERE arein fisp 08, oPhetriderslopount of the

El%feﬂlgé ngl)ssgﬁ%)oftéﬂt (OWITIG: denpd 8o 1@1(/1? aid &\féc@'l%g bifling

| ustrate enbodi nents of the present i1nvention
aaﬁ“lmiy fooDAdandicierthe Kded1¢so ratiomINET/D A5k @tpieSElEiz/aDﬁgT & dreater

ration of
e@ or onapht hal en- 2-yl ) -4-net hyl - 7- ( pyri dazi n-
3{0'12)8 2, 3, 4, Sel@tddadypoands (F‘Hlbﬂfﬁ@ti&net]rat{sboﬁdr%@)&ﬁ&llﬂlﬁbltors”)

L-tartrate salt [0134] Step A: A mixture of jisatoic
aﬁﬁshémr@sént(lmserg@n@avqwewqmg aidinéty $orfavoeafils biegenag amine

gns?p%r g L1k 73 r LKL pﬁ“% %aﬂl le( ﬁ%eg{&} co\qﬁﬁoﬁggsﬁ}%g present

1'ux for co0
addedtldmpdsh@s Moxht(MNETIB SEREA Kiroe ¢C5a|vtaatee <vwae nM)raﬁad;electwe
Filtrati ve the |actam as an

1 ping. gpgga ﬁg@? or Nk angsS R}, where fdm K,.l qq}lq_ of P@iTﬁ]ETgngrprT/ SERT
T 1S less than
?s gf’reété‘.f@%‘?b 0% 1ffe the K'i‘b e ?HE&%S‘ SO a/llgg'rgﬁt 154 ?ER@‘ less th

in THF (250 act am
( l(L‘Il C@thg, seE:Steill cmnpbl)ln(fsrocﬁ ttheStregenAinabation. pobkss potehtuNET &

en xed f 7 ho af t he addi t.
oEiat BE Bl CorpEts 1 B ¥ 3R R Hindi o2y i baha DA,
WinthRro/vaé ﬁi rAtRQAGF SE-P)T/N@r[einldl dBR BT ﬁ%réa@e%%héﬂ ﬂEl while the Ki or
m xture was stirred room tenperature for 1 hour.

Thesorti e RANASET heNEéFleAa ds &ds thian H Ortet@itrereectsicompgends of
T e ik P FREAAT & 6 RERERRY G0eli s REN
g lsevl@cttdéebuhﬁﬁ% Inlf\t%ﬁﬁi DAT(:8d SERT;, whafdthaKi ar I¢GRdtio of NET/DAT
yaeullcli gl\évR%l/ll)AT is greater trlrlialzl 1%613w1[11'l\g t-ll-le i;'r ICsg ratio of SERT/NET or
NET/SERT is less than 10:1.
[0129] Selected compounds (“triple action transporter reuptake inhibitors”™)
of the present invention have potent binding affinity simultaneously for all three of
the biogenic amine transporters, NET, DAT or SERT. For example, selected
compounds of this invention possess potent (NET, DAT & SERT Ki or ICsj values <
100 nM) where the Ki or ICs ratios of NET/DAT, NET/SERT, DAT/NET,
DAT/SERT, SERT/NET and SERT/DAT are all less than 10:1.
[0130] Selected compounds of the present invention have potent binding
affinity (Ki or ICs, values < 100 nM) for one, two, or three of the biogenic amine

transporters, NET, DAT and SERT where the Ki or 1Cs ratios for any of NET/SERT,
NET/DAT, DAT/NET, DAT/SERT, SERT/NET, and SERT/DAT fall outside of the



[0136] Step C. To a solution of the benzodi azepi ne
(8.90 g, 54.9 mol) from Step B above in DMF (100 i)

w@toogaQosas added -bronosucci nimde (10.3 g, 5SFCTUS2008/063039
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mrol ). The m xture was stirred at QOC for 3 hours. The
sol vent was then evaporat ed igovacuo and the residue
was di ssolved in ethyl acetafé”(500 nL). The m xture
vvas washed with 1N NaOH, dried over sodium sulfate,

C at uo, - i e o
p Dot ﬁrfc{s %gﬁﬁ&fj fof ?r{l}m%(‘é% : olﬁrg 1 oog Fgl ﬁeya%PBg Igr%&%)%?rtg? %ﬁpt‘éﬁ% inhibitors
chb@ﬂdd%/otmt hanol) to give the desired

br onmobenzodi azepi ne (9.90 75% as.a yellow solid: 1
3, BOEC mchnwovn%bf(t%e piepgt inyetion have jess pgtegt

H%md&r% afﬁ 1@?@@(& :E Val@es %_ﬂ?eeg Ilg‘?} :nJ\/g rggl d(Or@] 1\9_&3} ogé éggfg, or

( shre@éi) the BSigeis an'{uze ﬁ@ﬁn]sp{)tfwrs-, MEF. DAD BRI SEBtIe prhbre the Ka or ICsg

¢ Pt et Moy SER TNy A AT e B T T R L SRR ERET, and
C EERrI‘/IgRT(f@@ vmh)n @Je b@&isv&ﬁn@djﬂﬁ thPERFARY Huf Nbiaki ?Qeactlon

8 g, 44.0 nmol) dropwi se. The mixture was stirred
atram@r‘fﬁloneuptah@m&nblt@m”mﬁntd thave. a white pr eC| p| tate

ofBaeh The  Jhitb o TCRE s s fabe PRSTNGAGRS hovs gty poten

9bﬁﬁn@/afﬂﬂldy (i o 1N Nafdds bERRch W0 RVESRS 1088V for one, two, or
separated, and the organic phase was dried over sodi um

s threaekthe piageaic aminhaansppreaht VAT dIAT nandaRiRT, whgse the Ki or 1Cso
S MRIRGRSERS, REpioA B AT AP TobRI Y, SR, and

t BiERgEIDAMID et Rdicdziephouads @ef%h%g dor tﬁé)%%loﬁs cﬁ)ay ot trqﬂ% action
sol | 1H NMR ( M-z 7.56 (s, IH,
7tr3@SP?ftif7fe(1h‘;ﬁk%g})hD%1‘@f &egaed gpove7 8 Hz, IH), 5.1 1
(br, IH, 4.22 (br, IH), 4.03 (br, IH, 3.27 (br, 3H),
2.65 (s, 3H); ESI M5 mz &l +. [0138] Step E:
A round bottonmed flask was charged wth the
benzoyl benzodi azepine (6.18 g, 17.9 mmol) from Step D
alpohd8] bi s( piThadollatin}dkixoplonalcprOdderd to]iHuerathhbocﬁmdnts of
pot assi um acet at.e . di chl or o]
7 the DIBICE{ @ pHOMAY l(‘\@stﬁ’m%@??l’érl?tﬁggﬁé]) pEN BHORY T 1)
di chl or onet hane adduct (1.31 g, 1.79 nmmol) and DMF (80
m.). The m xture was degassed with nitrogen (3c) and
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cool ed t o r¥behR2iR4pSdeahhydyo- Hideaes ie]) hdpdintapiad, & -(altrabe salt
g, 53.7 mmol), 3,6-dichloropyridazine (4.00 g, 26.9

mp@i34] and watSeep A4 1A mistumeifdsaasic emh}tdndé (16.3thg, 190Xxhmo B,
was degas

68T EoH I etgﬁdﬁgp tgth é}nglz é ;1% en (Sla@d pyrpﬁL} ?4% r%ﬂ \r)vgse Iqeated under
reflux for 7 hours. After cooling, ethanol was added to the mixture until a precipitate
was formed. Filtration gave the lactam as an off-white solid (11.04 g, 58%): ESI MS
m/z 191 [M + H]".
[0135] Step B: To a suspension of lithium aluminum hydride (9.92 g,
261 mmol) in THF (250 mL) at 0°C was added the lactam (11.04 g, 58.1 mmol) from
Step A above. The mixture was then refluxed for 7 hours after the addition was
completed. The cooled reaction mixture was quenched with water (200 mL) carefully
and the resulting mixture was stirred at room temperature for 1 hour. The mixture

was then extracted with methylene chloride (3 x 100 mL). The combined organic



m xture was partitioned between nethyl ene chloride and
wat er. The aqueous phasewas extracted wi th nethyl ene

wa@bkiosniwel (3 x 100 rnL). The conbi ned organi c BXL/USZNNS/063039
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was dried over sodiumsulfate, filtered and
concentrated in vacuo. The re%due was purified by
col um chr omat ography (100:0 85: 15 et hyl
acetate/nmethanol) to yield the desired
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r e dedd overwadiuo, suffatt, filtered @sd duecmased asidecredThorepidu® was
by addj n N OH. The m xture was ext ed with
bR eua  RshaiagplSes ) Seotiie, Bt FLE ek igymethanol
1% 'tl%%eﬁy&ﬁbe?ﬁgdh%@p%w (%thG‘g 96%') Leh %@116%0 gohd H NMR (CDCl;,
concentrat ed i n vacuo. The residue was purified b
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8 banzetz|benzddiazzping (71818, (19 minkl) fram%em D, ab@V:

bis(pinacolato)diboron (5.00 g, 19.7 mmol) and potassium acetate (5.27 g,

53.7 mmol), dichloro[ 1,1'-bis(diphenylphosphino)ferrocene]palladium(Il)
dichloromethane adduct (1.31 g, 1.79 mmol) and DMF (80 mL). The mixture was
degassed with nitrogen (3x) and then stirred at 60°C overnight. The mixture was then
cooled to room temperature, and cesium carbonate (17.5 g, 53.7 mmol), 3,6-dichloro-
pyridazine (4.00 g, 26.9 mmol) and water (41 mL) were added to it. The mixture was
degassed with nitrogen (3x) and then stirred at 60°C for 3 hours. After cooling, the

mixture was partitioned between methylene chloride and water. The aqueous phase



8.2 Hz, IH), 4.10 (br, IH), 3.83 (s, 2H), 3.24-3.23
(m 2H), 2.92-2.90 (m 2H), 2.44 (s, 3H); ESI MS iz

wQ@4dmsiMos1 H +. [ 0141] Step H A seal ed t ube wasPchusmegio63039
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with the pyridazi nobenzodi azepi ne (55 ng, 0.23 mol)
from Step G above, 2-brono- IfI9 or onapht hal ene (77 ng,
0.34 mmol ), palladiumacetaté”(1.2 ng, 5 mmol),
X-phos (4.8 ng, 0.01 nmol), potassiumtert-butoxidc,
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4(gmHI)y7 78 (c{,élf:(mmyﬂHMl?f(ﬂncbk)lIHD?VI)ﬁIZXd Zf:é B%r}maﬂ)m 28 7.18 (m,
1) t et rahydro e

5tAG Pt e o %mﬁw b Grotior 4921 (115 16328 Grath. 247

dt I
[ @S §hﬁp1;r§71\q§ n]%ggp \jvas use o couple
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I[ihlﬂlﬂb[ e] [, Hteh Gz pmieunsi dftthe pyrldazmobenzodlazepme (1.58 g,

e e S5 R I TS el . e
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Wia\ISaOH. The mixture was extracted with methylene chloride (3 x 50 mL). The
combined extract was dried over sodium sulfate, filtered and concentrated in vacuo.
The residue was purified by column chromatography (80:19:1 methylene
chloride/methanol/ammonium hydroxide) to yield the desired benzodiazepine (1.12 g,
quantitative) as a yellow solid: '"H NMR (500 MHz, CDCl:) § 9.07 (s, 1H), 7.91 (s,
1H), 7.84 (d, J=8.2 Hz, 1H), 7.78 (d, /= 8.4 Hz, 1H), 7.47-7.44 (m, 1H), 6.86 (d, /=
8.2 Hz, 1H), 4.10 (br, 1H), 3.83 (s, 2H), 3.24-3.23 (m, 2H), 2.92-2.90 (m, 2H), 2.44
(s, 3H); ESIMS m/z 241 [M + H]'.



used to obtain the L-tartrate salt in 75%yield as an
of f-white powder: 1H NVR (CD30D, 500 WMHz) d 9.19 (s,

wo bog/ 180817 (s, IH), 8.28-8.23 (m 2H), 7.86-7.B3Ir/{83008/063039
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IH, 7.78 (d, J = 8.9 Hz, 2H), 7.55 (d, J = 8.3 Hz,
IH), 7.03 (s, 2H), 4.44 (s, 2H), 4.32(br, 2H), 4.15
(br, 2H), 3.44 (br, 2H), 3.06° s, 3H), 2.87 (br, 3H);
ESI MS mz 395 [M+ H +. Exanple 3 - Preparation of

difl in-3-yl)-
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Example 2 - Preparation of 4-methyl-1-(4-(methylsulfonyl)phenyl)-7-(pyridazin-
3-yD)-2,3,4,5-tetrahydro-1H-benzo|e|[1,4]diazepine, L-tartrate salt
[0143] A procedure similar to the one in Step H of Example 1 was used to
couple 4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine
with 1-bromo-4-(methylsulfonyl)benzene. The desired free base was obtained in 37%
yield as a colorless oil. A procedure similar to the one in Step I of Example 1 was
used to obtain the L-tartrate salt in 75% yicld as an off-white powder: "H NMR
(CDs0OD, 500 MHz) & 9.19 (s, 1H), 8.37 (s, 1H), 8.28-8.23 (m, 2H), 7.86-7.83 (m,
1H), 7.78 (d, J= 8.9 Hz, 2H), 7.55 (d, J = 8.3 Hz, 1H), 7.03 (s, 2H), 4.44 (s, 2H), 4.32



with I -bronmo-3-(trifluoronethyl)benzene. The desired
free base was obtained in 64%vyield as a colorless

W®@R008/1408r ocedure simlar to the one in Step |POf/US2008/063039
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Exanple 1 wasused to obtain the L-tartrate salt. The

desired salt was obtained in gg%yi eld as an off-white

povvder 1 NMR (CD30OD, 500 MHzY™d 9.17 (d, J = 4.9 Hz,
8.34 (s, IH, 8.26-8.23 (m IH, 817 (d, J = 8.3

H%blr 2.4 15 B A o oy 2. Gp & 38y P e S 2B M Z 305 (m

3HH] ' 4. 43 (s, 2H), 4 37 (br, 2H), 4.09 (br, 2H), 3.42
(br, 2H), 2.89 (s, 3H); ESI M5 nz 385 [M+ H +.
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Example S - Preparation of 4-methyl-7-(pyridazin-3-yl)-1-(3-
(trifluoromethyl)phenyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine, L-tartrate salt

[0146] A procedure similar to the one in Step H of Example 1 was used to

couple 4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine

with 1-bromo-3-(trifluoromethyl)benzene. The desired free base was obtained in 64%

yield as a colorless oil. A procedure similar to the one in Step I of Example 1 was



obtain the L-tartrate salt in 83%yield as an
of f-white powder: 1H NWVR (CD30D, 500 WHz) d 9.18 (d, J

woe2008Q41681 I H), 8.34 (s, IH), 8.24 (d, J = 7. 6P¢US10b8/063039
8.16 (d, J=8.3 Hz, IH, 7.92 (d, J = 8.3 Hz, IH),
7.83 (dd, J =7.8, 4.9 Hz, IH))5 7.73 (d, J = 8.4 Hz,
IH) 7.48 (t, J = 7.2 Hz, IHI 7.41 (d, J = 8.3 Hz,
7.37 (t, J = 7.3 Hz, 7.19 (s, IH, 692(d
41 o
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fﬁ&‘% @h %ngl(gr 2HDy34S Pr ) 22 HR: FSY MS m/z 385 [M +
H§*4 5-tetrahydro-1 H benzo[ e] [1, 4] di azepi ne,

L-tartrate salt [0151] A procedure simlar to the one
in Step Hof Exanple 1 was used to couple

% fg% bﬂ% oP1- DHU)Oana:i’h%hﬁeltl Qt)ﬁf‘ﬁm&ﬂyi -7-(pyridazin-3-

2,3, ,S%efergh \firo- 1H-benzo|e][1,4]diazepine, L-tartrate salt

[0148] A procedure similar to the one in Step H of Example 1 was used to
couple 4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine
with 3-bromo-1-fluoronaphthalene. The desired free base was obtained in 74% yield
as a yellow solid. A procedure similar to the one in Step I of Example 1 was used to
obtain the L-tartrate salt in 83% yield as an off-white powder: "H NMR (CD;OD,

500 MHz) § 9.18 (d, /=4.9 Hz, 1H), 8.34 (s, 1H), 8.24 (d, /= 7.6 Hz, 1H), 8.16 (d, J



wi th 1-brononapht hal ene. The desired free base was
obtained in 10%yield as acolorless oil. A procedure

waeovslianost o the one in Step | of Exanple 1 wasPCBES2008063039
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obtain the L-tartrate salt in 88%yield as an

of f-white powder: 1H NMR (CD3QD, 500 MHz) d 9.07 (s,
IH), 8.24 (s, IH, 8.07 (s, TH, 7.91 (s, IH, 7.83
(s, IH), 7.76- 7.61 (m 3H), 7.60-7.59 (m 2H), 7.46

S, , , 7L . 408 r, _
4 e 1yf92s R o, 935 A8 A5PPo gy s 0. = s
3H)z, 1E§3I7 4\iﬁtYH% 736Hz [1IH)+7 Hrﬂ (rd JEXQBHA IIH;L 7. 3P(t,epar763t HanH),

tetrahydro
e]7[ll9 o DL e @arth 1 i i Ak A S BE B33 sran, 3.45

r2§2r3ngs Eﬁ qésqygwggtetp{g Iafgan‘ple 1 was used to

H- benzo[ el[l, 4] di azepine with br onobenzene. The

d b
yERBRle b ?’gepﬁgﬁ?%iér&? e Tapveidpane 3 S greapypro-
of Exanpl el H-RengolgHd o digzeyrindr-yDhangonitxile, Lrt&t"éa@aﬂa{t in

95% vyield as an off-white powder: 1H NVR (CD30OD, 500
‘)4% 7.53 (Adprogedurq Slgﬂllfé]f tO 1|hp|)0ne'yﬂ Atgp @50 E)fq)mple 1 was used to

L

3Mith Egiozﬁgeﬁoﬁg?% h'lgiﬁ dbsﬂ‘ﬂd-l-frn%etEbﬁﬁiﬂp/lae olﬂ.‘rﬁmle(gi 2{ Ié?’]%rymld ana

2 ygﬂw( 50k 4 BrAFaREE P Imlas % @E[Oélf [ Stepdi g)z{:“é i feko
Lob@id ﬂh@letaﬁﬂté sa[ltq;@@]% AeRrQGE AW K hRd H&\]v@ér tHPNtl\}PlQ (GDSOD,

in Step H of anmple 1 was used to couple
456@Miy2)-09. qwt Udca:kBerBJﬁD)&Ei (s31H),8-24dtdlr Ahydi Hz) 1H), 8.17 (d, J
H benzol

e Fhib e TR FERLIRS 20 3% en Il 703 o giDed dads. 21D,
OQtZ%'(Fhe ‘i ﬁ% %@r)@}‘ﬁ d. A aZPB(’b%@ g%mgoESI MR R398 th'ng] .

simlar t one 1'n"Step was use
obtain the L- tartrate salt in 88%y| eld as an

? I V\'hllt og\lﬂ)j i ion g lz\lgﬁzqizcﬁ 3]d59101-¥-|_y%%4 nr ll 77 fldazm -3-
(t, J = 4 y;l)ﬂz3 %ﬁ}tﬁtrahy(yi) %}é-beyzgegl,é]q.lgzepll t;ar&r@te salt
g iﬂ 52]_0 2 gé% pé)ce@r& smglaggo é@ ong Steg Hggf I%)gampiqq)l was used to

20§%p1<§ 2. méfﬂ)l 7 @ﬂ&@n 18 ) §5334 5 %t?ah%rt lﬁ)f)@ﬁ%l[éﬂ[l]@]dlazepme

Prepar ati on of
I V&(lﬂi -3-broarobpivafy]| ),3 Wiarel 1y Therdospyd freabdsn -V\&-S yobbamed in 10% yield

5-tetrahydro-l H benzo i aze
a% aF?IPQ?Sé aify A p{%‘i%xf Slﬂ“&‘ &@%&Ps 1%5%% oF Exghpld wnised to
| Bbiateic I-@ftrdrx b 88, yi@l%l a!d%ﬁ%ﬂt&hﬁ@ﬁ&b&’er HNMR (CD:0D,
4- et hyl - 7- (pyridazin-3-yl)-2, 3,4, 5-tetrahydro-|

H50@ VidH)e) 9.12 &, diat 8 plame N & :hz (s bilpBoL6Adf ¥ a6k oHend®na.95 (d,

T i f t i in 57% yiel

sl ST ST RIS TG LT AT £ Pt ¥ B e 1,

| 60 (5x@pb 81 1d Wes 8used 180, 5.95 (s, 2H), 4.49 (br, 2H), 4.43 (s, 2H), 3.97
(br, 2H), 3.45 (br, 2H), 2.96 (s, 3H); ESI MS m/z 361 [M + HJ .

Example 10 - Preparation of 4-methyl-1-(naphthalen-1-yl)-7-(pyridazin-3-yl)-
2,3,4,5-tetrahydro-1H-benzo|e][1,4]diazepine, L-tartrate salt

[0151] A procedure similar to the one in Step H of Example 1 was used to

couple 4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine

with 1-bromonaphthalene. The desired free base was obtained in 10% yield as a



obtain the L-tartrate salt in 76%yield as an
of f-white powder: 1H NVR (CD30D, 500 WMHz) d 9.16 (s,

wo bog/18082 (s, IH), 8.22 (s, IH), 8.15 (s, |HPCTUSDS/063039
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(s, IH), 7.40 (s, IH, 7.25 (s, IH), 6.73-6.61 (m
3H), 4.41 (s, 2H), 4.37 (s, 2%&% 4.03 (s, 2H), 3.42
(s, 2H), 2.89 (s, 3H); ESI M5’nfz 335 [M + H +.
Exaane|14 - Prepar?t|on of _ _ N
- 1= [ n- 3- -
gl%hle Otﬂet rgﬁo% Jrh%glm I%ty h)e[oéfflﬁg{ﬁjgi%@zaé%%ﬂ%,l was used to

Lobtarnt ﬂh@lﬁtaﬁﬁl‘[d sa[ltﬂih 35% jﬁe]ﬁra@ Qe Q- @hid pankz@arr tro NV (ODSOD,
was used to cou

M S 0B TR 6. W) 48;073@4@ TRy 383 s, 1H), 776

T AR P 1T BE PR M GBEERIRGRIE 0 o

yeH) ozl 2H), 4&%@,@@)%@3 $s, rzH),a:i.04 s, BHg, ES1eVIS mi/SBE€P[M + H]'.
of Exanple 1 was used to obtain the L-tartrate salt in
72%yield as an off-white powder: 1H NMR (CD3CD, 500

1%2“1%;‘9%11 AP a’;j no @ﬁeﬂ‘ "Zﬁbﬁiﬁ?%ﬁg:!@gaﬁﬁm-%lo

7 32-7. 28 e“Z iep(“‘e’ 4.43

I\/@l I‘#i;) 3 6? ?‘8@ &1%'9'?(%&_% Elxrmlar &Lfgne %tgg an%ﬁ ]gxa’mp%\lr_q ;walsz‘lsllsed to
cé@léﬂrdhéﬂiﬂ'lol ® pﬁetﬂbthﬁydﬂo ITBIUBX]&O [1[( pydibgbpzienwvidr lohmobenzene.

5-tetrahydro-| H benz e][I 4]d|azep|ne
LThaﬁ@siréﬂére@éaa@e ‘t"@ﬁl@ﬁﬁ‘m?ﬁd pr e dieidass yallor solig. hprogedaire
' Q1n§ aﬁ{t;? Ms%%pal lzll%ﬁ ?Eé%{@ﬁl)ef‘i;\?%?}?s d goow%nﬁ the tartrate salt in 95%

Hymam[rec}ﬂf ik goadepi’ HQ\IMRt(EDgOD 500 MHz) & 7 53 (d .1 7 5 Hz
2-di chl orobenzene. The desired free base

oBHé,u Hﬁj(sb HHRG0A0;7 &F dmadHh 63510 82(1mi $ED. A 39683 2,

ogt a|(§1r 3%12 {Q(?gso?ﬁ(){'t %F?H# E%é%@g@ :Mvvzﬁ +used to

of f-white powder: 1H NMVR (CD3(I) 500 I\/Hz) d 9 16 (s
| 8 31 (s |H), 8.25-

atign.gf 1#3,11111%“0911@“33) i m&thyk‘#ﬁpmd%n 3-yD-
(d J = 8 92342 qen)ahycrr(eizH(lseanliqj[1,4¢d185ep(lge,Ip (rirate sajt
(s ,435 (s, 2H), 4.02 (s, 2H), 3.39 2H) ,
21@§3ls 3H) ;A PScedyse finylag gothe one iHptep Hay g 6 Was used to

t
E 08 Ry resindeylka S teabyns byl 41dnacpine
2 w3th4-broet- t 2l thicrebenlzere Nte] debirdd #¢clbaz &k BBtained in 47% yield
L-tartrate salt [0157] A procedure simlar to the one
ﬁs asfs%lﬁr epsonl. @(aﬁaﬁp@rg_ s lar (s thg opg 11&%‘[@5 |l @f Example 1 was used to

BRI L] 8 SBy it S8 uint BOPRRL A SR scp-on.
leeo Mﬁz)rﬁe@lé (e eHhas2 @asty tsmj (n eI:H) 8 12&% 13H)e17 81 @s.fa 4.7 Hz,
yeIIow edure siml Step |

Yl £ YRl Tk ot £ 91T, 1), 898 @y 5Tz, 1h, 4.44
(s, 2H), 4.35 (s, 2H), 3.98 (s, 2H), 3.35 (s, 2H), 2.87 (s, 3H); ESI MS m/z 353 [M +

H]'.

Example 13 - Preparation of 1-(3-fluorophenyl)-4-methyl-7-(pyridazin-3-yl)-
2,3,4,5-tetrahydro-1H-benzo|e][1,4]diazepine, L-tartrate salt

[0154] A procedure similar to the one in Step H of Example 1 was used to

couple 4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine

with 1-bromo-3-fluorobenzene. The desired free base was obtained in 57% yield as a



the L-tartrate salt in 65%yield as an off-white
powder: 1H NMR (CD30OD, 500 MHz) 9.1 1 (s, IH), 8.20

w@ 3qosh¥pg1 8. 14 (d, J = 8.9 Hz, IH), 7.94 (d, JPEI/BSHH08/063039
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Hz, IH), 7.78- 7.75 (m |H), 7.42 (s, IH, 7.27-7.15
(m 3H), 6.78 (d, J = 8.5 Hz, gH), 4.55 (s, 2H), 4.41
(s, 2H), 4.00 (s, 2H), 3.45 (3, 2H), 2.96 (s, 3H); ESI
I\/ISrriz 335[M+ H +. Exanple 17 - Preparation of

2 él%algigl [ Op gﬁoQgJiJre %1 Vt]é/ he on% Fr%/ éfgﬁg%f ﬁxgmﬁfe)l was used to

Yet'r roI Penz o[e

Lobari uhametaﬁaité sa[ltaﬁ%% Acldr aediit-@hisd pankz@arr tro NI (ODgOD,
in Ste 1 was used to cou

45% 4)579 @9& |1§§zﬁ }12@ i), 3222(3 H{)Sgtlét(ﬁ athd? 82 (s, 1H), 7.40 (s,
Bzt bl B GRERh SN  BIPTTaPAARTDZA% 42

The ‘desi ree o Vi el'd

y eHl) 8 D(s| 3H)\HHIMSGIME3$[NDHH} to the one in Step |
of Exanple 1 was used to obtain the L-tartrate salt in
99% yield as a yellow solid: 1H NVMR (CD3CD, 500 I\/Hz) d

?t ]KZJ 52! (;%; E‘Quo P’g (;%‘;?@%?ap |t_ﬁal Z-el-;y J?ng-yl)-
2%5@ g’é E f’nA EQ édllée élém%r to %ﬁ)ohe EsgteRﬁs—P %f; Exagl%ji 'Wag used to

Fﬂ:dupla&fmhﬁ A& yridEiepayipi3ons eétrahydro- lH benzo[e][l 4]diazepine
4- et h phenyl 7- (pyridazin- 3- F

t Stithah r@n@nlap hp ez olhe] depired @@ealzaéﬁ)waéob@medm pAtoeyieldjap a

[ 93‘@% ?qﬁ(gn }géﬁcﬁ %Isgm ar t? Sheé)ng in S'[O@p Io Ex%rnale 1 Yvas used to
beﬁaﬂﬂﬂle &} attradd sﬂltaz@p%wﬁel(débs anyff~@hide pasmdie)r 'H NMR (CD;OD,
bronobenzene

oP0E SRR b AURGLofie) M HdpuHHOS 10019 73 He: 610, 7.580-
TR ALBETL S BRSSP RGSRRL B s 210, 4.43 (5, 200,

t drlis-(b X B de (£, 3496 O, SHxES)Mamdz 86T MdnreH{". 1 nl)
was heated at 800C under nitrogen in a seal ed tube for

24 hours. After cooling, the m xture was partitioned

PRGSO ﬁ@ didflo H‘Wﬁ)‘ ﬁﬁ §J(Bylmﬁzm -3-yD)-
c% ’m)&tlﬁﬁzdco tﬂdia%ﬁ r ag?ar\ﬁaa te salt

dr J:Sver S%PeSI %HE fsﬁ&lfar tJ fh!e §1 %t%B(il;I ﬁ?foﬁ?awlé 2488 used to

0. The

C hb@mﬂmﬂﬁhy(ﬁyiﬁﬂhhw%ﬂ¢2ﬁh4 @-ItdatfﬁhydﬁohHﬂi—bQﬁhol.é][l 4]d1azep1ne
nethylene chlorlde/nethanol to.giyve the desired fre

badk {-aromey . 2rdoplorgbengens. gT\li‘e %HP%@(P%Bﬁlﬁed"aS&bEﬁH&f@éa &é“é) yield
Shm, é‘l’loviI 8ilt !Aeprg&%uiré"snﬁiﬂﬁptol t%@é&%@@ Fo%%%%%pé??%\%ghged to

obtarn e L-tartrate salt
pobmiertfne 1- ﬂaNFate( @IIIiﬁISZ%ﬁ@IdMsIa)l odif- @hﬁép(ﬁ\sderl ’I-Hi NMR 28D;0D,

(300 Mk 8 8¢ g1 & Pty ot B Kbo @ B3z, 1,
7.82 (s, 1H), 7.41 (d, 7= 8.3 Hz, 1H), 7.35 (d, J = 8.9 Hz, 1H), 7.07 (s, 1H), 6.85 (s,
1H), 4.41 (s, 2H), 4.35 (s, 2H), 4.02 (s, 2H), 3.39 (s, 2H), 2.8 (s, 3H); ESI MS m/z
386 [M + HJ".

Example 16 - Preparation of 1-(2-fluorophenyl)-4-methyl-7-(pyridazin-3-yl)-
2,3,4,5-tetrahydro-1H-benzo|e][1,4]diazepine, L-tartrate salt

[0157] A procedure similar to the one in Step H of Example 1 was used to

couple 4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine



6.96 (m 3H), 4.43 (s, 2H), 4.38 (s, 2H), 4.03 (s,
2H), 3.39 (s, 2H), 2.89 (s, 3H): ESI MBS mz 317 [M +

waothoes/1EB0anpl e 19 - Preparation of PCT/US2008/063039
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| -(l-(4-chl orophenyl)-4-nmethyl-2,3,4,5-tetrahydrol H
benzo[e][|, 4] di azepi n-7-yl) pyrgbdl n-2(1 H)-one,

L-tartrate salt [0160] Step A’”A m xture of
7-brono-4-nethyl -2, 3,4, 5-tetrahydro-1 Hbenzo[

e 4] di azepi n

l]_v&[é loﬂr)%n% f—@l é)%ézeeﬁg ?ge ?%s%r%d%lbﬁ% was 3bta1ned in 28% yield as a

2yElthve ysﬂl (Arnﬁwédakmﬁmhlaﬂm)thaonedfm Siep 1 of ExaniydoprwaRyiked torobtain
- bi hen 444}%%% 933 mmul ), and ce§| um car bonat e

(é?elL rats s3It e viekd eoineifrarhits @omdpr: wHN Wi (GdUOR- 300 MH2)
) Lo AP OB 954 S, (.

f gI75%niyil AL B42 (sl; mH) r7em:17 llsrommnx) t@r"@ (\aa;s fBES’:lHleHi); 4 55 (s, 2H),
refl ux overn partitioned
witt (hedtor 4@98@ 2#1)) i é\%éﬁ 8{%/4 9%@e%ldi éES(W& 33 k.
conbi ned organic extracts were dried over sodium

sulfate, filtered and concentrated in vacuo. The

r Exachpde 1B S Ppaprairhti@dobl-(3-chbhopenghat-ogtieH Vy(paidazing3-yl)-
with 10:1 ngshseaah¢die Hasnaslel(adpdiaklihevietarbsate salt
rechromat ography eluting with 3:1 nethyl ene

cidims] de/ et hyd ﬂ)@@dlﬁé §1n’(1far&6 ek @nd 108! of Example 1 was used to
4- chl or ophenyl ) - 4- me 4, 5-tetrahydro-|

chaﬂez direqthyl> 74y Rj’i“é%bﬁmél) @é9445 Tigjrahydioy | caroblolwhldiazepine

RV SRSt cpe Y ifedire] ibertsd Gug dtlingd 0ok Gield as a

£y81104v&é biéoAl tibeedarddmildr tokheofic B S’cgp I @2Hyxandpld l-’x&sﬁiﬁec{mobtam
EHl dirtgls b @égwﬂcﬁw o foyge it B ICELOR. 300 M
0% 9FP7@9.@§)§ Pﬁg% 569&19%1%%@4@%%8112171%0@ 1. %rﬁ H), 7.38

Rydro ne
p()d a&-si% OerphBIs,pha%/et ijJ()leng]iH)O6£(94% Qm@h)lH)aﬁw 6. 86 (rn 2H),
L, L/-di | t di 10
LA 2T S 55, OV B O RN Gt 3 P kmat o Fop. 36 JishMS vz

bggpgﬁ ?per(l) iodide (10 ng, 0.0413 nmol) was
er purging with argon for 10 mnutes, the

seal ed tube reaction was heated at 110 OC over ni ght .

The reac m xture Ied i

oS alniiEl8 OPr kit ﬂ@%@ﬁ L Bne BT gy rigein-4h.3.4.5-

conbi ned ort§dah¥drogtil; §°[\ﬁﬂié]%§*ﬂ’éﬁe’\h F'r'f"l?tt‘? #lt (50
(#édrled over sodiumsulfate, filter

c&HA8ht r at ed A MIXIHEWRS - mﬁfélﬂr%épm@zxna% yan?r% ﬁaSef&trabv@éo 1H-

b)éeﬁéofegl;i é@]ﬁ{agr om?ﬁ%"’}ﬂgy%?ﬂﬂzﬂcﬁi‘ ‘B‘?orﬁé!‘béﬁ%&f%a(ﬁﬁh‘fgr ¥.3 mmol),

nbts@bmyhﬁhewceubﬁé)paﬂhhmm) (@ 9h)g,tld) gmml)t, hecedesR 26d

b%ls%cﬁgheny p%osp ngo Y {Igomap%t@yl 6159 mg\l\@ 0 urnmol) potassium fert-butoxide
(34 mg, 0.3 mmol) and toluene (1 mL) was heated at 80°C under nitrogen in a sealed
tube for 24 hours. After cooling, the mixture was partitioned between methylene
chloride (10 mL) and water (10 mL). The aqueous phase was extracted with
methylene chloride (10 mL). The combined organic extract was dried over sodium
sulfate, filtered and concentrated in vacuo. The residue was purified by column
chromatography (methylene chloride, then 90:10 methylene chloride/methanol) to
give the desired free base (12 mg, 19%) as a light yellow solid. A procedure similar
to the one in Step I of Example 1 was used to obtain the L-tartrate salt in 92% yield as



solid. To a solution of the benzodi azepi ne (10 ng,
0.027 mmol ) in nmethanol ( 1 nL) and water (3 nL) was

w@owed4lost artaric acid (4.1 ng, 0.027 nmol) anBCT/182008/063039
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resul tant solution was |yophilized overnight to give
| -(l-(4-chl orophenyl)-4-nmethy] -2, 3,4,5- tetrahydro-|
H benzo[e][I|, 4] di azepi n-7-yl) Tdin-2(1 H)-one,
L-tartrate salt (12.4 ngy, 98% AUC HPLC >99% as a

Whﬁélto w@k&: QowcileF'wH\ﬁMr%@[?gb %hgfﬁ.% ;S_& 15 (SDGHY),]@%((? JH), 8.20

J A , ]
(éF SB= %ml 1HHD8. 0(7&02%%%4 HE, ?Hg)7982‘(% 112)LI)7 3167 @zl(rﬁdm)l 7 02

(6§6 (HH)3H),34 (x %H) 4238)(8 211)44(@ (8.2H)m- 35!49 2H, 5%989 3H); ESI

( r??&F\X ESI M5 mz 398 [M+ CH3OH +
r@ks”%%3l Qigﬁ Preparat|on of

I-(4 chl orophenyl ) - 4- net hyl - 7- (pyri dazi n- 3-yl ) -
5-tetrahydro-1 Hbenzo[e][l, 4] di azepi ne,

LE&ml_%i% Breparatiarsof 1-Al-(4-sklomnhensDrd-methyl-3,3, hd-tetrahydro-

in Exanpl e lﬂ}m@[@libd]dl@)zepuuiﬁyé)pyrldln -2(1H)-one, L-tartrate salt

4- et hyl - 7- (%%rlda2|n 3-yl)-2,3,4,5-tetrahydro-|
HIb&E o[ e] [ | e}mAaz%mlm@rmft7hbmnbr%mtlw1@tﬂ bp-oieahydigel H-

STl B T B Bte el TaP SRR 320, 12
| nrho[0agidyelohe XA phds ?Blﬂo} Q’ @’Eﬁ akin- 1&61&015.ylll§lr’tljlplﬁ@y5@ll4ﬂ mg,
in 87%y|eld as an off-white powder: 1H NVR (CD30D,
50@3ppymel).gndeesiym qaplponatg (84 & é8 7imppol) @n topuqng (60 mk:) gva

gl ikl i g s o

( mas 4dfed. AR plszin@Wjth adzohdof S miRis, ti. @4ction, midhdre waSheated
M5 ni.z 351 - Preparation
| at gtlpx ewaia% n%% mmtwstwww'zeg’ﬁgﬁrﬁlwa AVIEL yyptpt { 100 mL) and

gﬂac@fatt@ &} ?PU Q{Lg |Th5"cQﬁBE1%£i %,]réalmczgx@t’a@té SRED@ricd over sodium

rtrate sa A m xture of
4suulﬁ¢thﬂlte?ed( qnyquodafzntnate:é-zy byci@, 3 résiduet waspuaified by flash

Hb SRR %r%ﬂlé(rw}tdl R 16‘2 64“31%(1%% crpgonq;/rgeth.%ﬂﬂl)fouo@@&p&

( kéchrcﬁﬁeﬁb@ﬁ c;(e'-:lﬂtlﬁ@vvlt@ 33 mBMklenc EhlbAHOYIhdM Rt B1yi&8 . 7-bromo-

met hyl ene chloride was stirred at room

t érfﬁ@axrqp@nyw memw 3 tatakydioel Hdenzobaltli4ldbaenine (694 mg,

SN A R ettt oy AV U TR

CHZOIHW/ 1(21(Ql me.s ﬁEGZHP'TQ)lr(@dJQISmk CIEBX6 62¢d, a5 9 Hz, 2H),
dried over sodi um sul fate ltered and ‘concentr at ed

i - AlatOb(m;THY), ﬁé@l(@l@é{)\l\%§8'ﬂbﬁ‘5l(ﬁﬁ adihb33e 64, ghy; ESI MS m/z 351,
cgﬁgﬂﬁppﬁmgphy (100: 0 to 90: 10 net hyl ene
chroride thanol) to give the desired free base (15

mp16d2% as @teypeBl MWins@hicf thhs HMOBEHHOEiIasépid @5 hg 0.270
theone in Step of Exanple 1 was used to obtain the
L mragly frgmegtg}am apre ggh/gqupg{pd'nggle 4% mg, 0.378 mmol), potassium

phosphate (114 mg, 0.540 mmol), and N, N-dimethylethylenediamine (10 mg, 0.054

mmol) in 1,4-dioxane (2.0 mL) was purged with argon for 10 min before copper(l)
iodide (10 mg, 0.0413 mmol) was added. After purging with argon for 10 minutes,
the sealed tube reaction was heated at 110 °C overnight. The reaction mixture was
cooled, partitioned with water (50 mL) and ethyl acetate (3 x 50 mL). The combined
organic extracts were washed with brine (50 mL), dried over sodium sulfate, filtered,
and concentrated in vacuo. The residue was purified once by flash chromatography

and once by preparatory thin-layer chromatography eluting with methylene



off-white powder: 1 NVR (CD30D, 500 MHz) d 9.15 (s,
IH, 8.25 (s, IH, 8.19 (d, J = 8.3 Hz, IH), 8.04 (d,

wa20088408Hz, IH), 7.80 (s, IH, 7.1 1-7.05 ( mPE&HyS$2008/063039
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4.43 (s, 4H), 4.00 (s, 2H), 3.44 (s, 2H), 2.92 (s,
3H); ESI Ms mlz 335 [M+ H+. %dfrxarrple 22 - Preparation
of 4-nethyl-7-(6-nethyl pyri da yl)-1-phenyl -

2 3,4,5-tetrahydro-| H-benzo[e][l 4] di azepl ne,

lr%f)&rir%/%tlfﬁla%?ln@f 1[)3& gA{JX t@et ?e%% Régr%]gé%éﬁ_ﬁ eﬂ on[lg, 10%) as a white

e]scﬁlid s YO I aﬂemmef thd b&&o@xazanﬁmglo)mg rmmyrhbﬁt)Qﬁ lnfeﬂmw(l mL)
(1.83 g, 15 mol acetate (1.36
Aol yalh @ mh) é‘taﬁ;?fi%ﬁ Ifréartailc eszldd“ Lag, mmﬁl)r?efi ﬁ@q Ehytant

GRRHbE Rl oot ed Bl IS (LOOMILRIRANAL b0 2a.s-
chitohjdto- 150crole Hotlditrsn Sy 2118 cubGusaphals 2.4 me,
extract ed th nmeth I d 50 nm) . Th
eIt Al BRI et s 1y R TG DRG] WP 57.66-7.63
t T
7 Loy HE: M%L,(gpﬁﬁf? byoc'?&?eﬂﬂ%ﬁ@@ﬁm dor A 1. 7.22d. v =
( Bt Hiz, 8He6 eml(mm:d@5 HAdH)9053- momm; hil) ehds3 (s 1.2H), 4.17 (bs, 2H),

o353y SR Jof; 4F7 3R eiE&dd§5<S5Z@5’%f§M§m/z398

7{1€[5+C§130HH)H]+7 37 (d, J= 8.4 Hz, 7.19 (t, J= 8.6
Hz, 2H), 7.04(d, J= 8.3 Hz, IH)), 679672(m 3H) ,

3.72 (s, 2H), 349(3 2H), 2.88 (s, 2H) 236(3

3&3@5@ 252:-%r AT QQE Wél ?@egj 4& A WS ridazin-3-yD)-

e 0{ d yridazin-3-yl)
L-tartrate &% 'ieﬂf[g lbe"égl %}fp?’ G)&N\H’é? salt
e ¢ 1 1A Rioke %?s%n[ar%ﬁwte'ﬁ% aEyarele (€ s e 9 cgpe
( qame]thyl ’ﬁ(ﬁlrfd%zml?)'g&l) 273 4?§ tgtra%%ddeIH %ZO&Z}([pg]dZazg&né With

( 51 brdﬂﬂy) 74- Gll@ﬁbergen@ HIhe Qesiﬁ’d fiso b&lel)was [EeBlaing 1n159‘%8§21181d[als4a
nd bot

:ﬁgﬂoégﬁ[qﬁlgﬁ 131}0%%&1%&5111&@& to the ond o gte{ﬁ%f %xampleVYawas used to

Meb iy the 1PRARYS safs id.849Pyit Rt ARV Rhite powder: 'H NMR (CD;OD,
H benzo[e][|, 4] di azepine (0.22 g, 0.7 mml) from step

ASQQ)H\Z)E@ 9m6s($plfh)a8<30ais d)ybi 32 ¢h J(08.201zy | H), &1 teprdH),,7.81 (t, /=

RS P STt i P eron oA A3 A0 Bt 02 21

(I3I4)4| | ononehppNe PMBH]0. 07 nmol ) and DVF
(3.5 (gi ZH) Tﬁeqﬁ%?urseﬂ%ggﬁ}éggagsedli\}m th nitrogen (3c)

and t hen stirred at GG)C over ni ght. The m xture vvas

e T v i ek

21 ol ) 4 ﬁeg@ r%I E‘ a Hlae,.lr -tarfie salt
[0163] A mixture of 4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzol[e][1,4]diazepine (48 mg, 0.2 mmol), 4-fluoro-phenylboronic acid (84 mg,
0.6 mmol), copper (II) acetate (54 mg, 0.3 mmol), tricthylamine (61 mg, 0.6 mmol)
and methylene chloride was stirred at room temperature for 1 day. The mixture was
partitioned between methylene chloride (10 mL) and water (10 mL). The aqueous
phase was extracted with methylene chloride (10 mL). The combined organic extract
was dried over sodium sulfate, filtered and concentrated in vacuo. The residue was
purified by column chromatography (100:0 to 90:10 methylene chloride/methanol) to
give the desired free base (15 mg, 22%) as a yellow solid. A procedure similar to the



m xture was degassed with nitrogen (3c) and then
stirred at 60Q0C for 3 hours. Aftercooling, the m xture

wor®sparsi ti oned bet ween net hyl ene chl ori de anPCTVEHSENS8/063039
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The aqueous phase was extracted w th methyl ene
chloride (3 x 20 nL). The conf ned organi c extract was
dri ed over sodiumsulfate, fi red and concentr at ed

i n vacuo. The residue was purified by colum

¢ hfn% %tglgf 8ﬁF}¥angIgg }1 Watsﬁlgg% fﬁ? Ab?&[lh ?I?e’ % g}ﬁﬁte JS%’t ih 2?8; 4 yield as an

4oftemw po’ﬁwde@- rHeleR p@/mcoilazmﬂx’iﬂz) 59.15 (s, 1H), 8.25 (s, 1H), 8.19 (d,
HJ) hen 4, 5-tetrahydro-

be?h%g{ D 84q4dﬁdaiep3 hHz( I E. 8@ (s 61‘H/)) 7d4-T:0maypH), 4.43 (s,
A Odﬁ’?%'?,e%fnf%e et R R S D R

L-tartrate salt in 82%yield as a yeIIovv-green povvder
1HNI\/R(CD3(D 500 MHz d8256(7 8.10-8.02

2 Bxamples2? ¢ Breppratign of 4ymethyly7-( n@ihylpylzekazewﬁ ¥dH}-p eyl
7.02-6. 95 (Z3.4:3Hetrahydro- QE-beznzp le]14 . 4pdiagepingy - targrage salt
(s, 2H), 2.94 (s, 3H), 2.73 (s, 3H); ESI Ms mz 331 [M
+ [(dj64] Exanp|&§ep23 Amgmrq:fﬂrbmn@f- -methyl-2,3,4,5-tetrahydro-1H-

Bh
( Dl BCARBIGINS LA B Mol phctitposonie acid €| 53 g, b -
| bempee tn)ea]o[e{ataqlc%a%ew mﬁmolj.addafltsm;\laﬁnﬁaadltsz[gzllsﬁmsge@
A A mxture rono- 4- net hyl -2, 3, 4, 5-t et rahydr o- |

Hg@ﬁwéf[neéahlqndg](a.’p' alapyagetifred Q‘rgogrn tgrnm}f@tuye for 2 days. The mixture

(e PEREBRRDN §eGERL A B Cnibaad Sottnl LI TR 05FRPClhe
g aqucdouspindsy wan creidiyd eitke ntetﬂydﬁnedﬁlc(rﬂﬁ (FMLmDyadhs tombadd
at roomt enper Q/\ifre for 2 .days m Xtu

pAFEANLC; FfaetS Bistadiass ovet ﬁ%ﬂl@ﬂéu@ﬁpoﬁt%d w{)cqmntgmi in vacuo.
Werh E?s(dfa@ ve;as)pun'ﬁ@@ bg%ﬁﬁﬂlschp&ﬁas%a&ﬁ%y ﬁﬁétﬁﬁeﬁ@&ﬂm& then 90:10

met hyl ene chl ori de organi c
ematladttrst ohvbrreletnétieachobve izinatRSAesirefl iftet drged0. %ngj 38%) as a yellow

c oo BB itz o5Ts 196, 187 (Brkyn 4 F. PP, 7.19 .-
CHlf S5 PINSIOL{BLOLE Lo, denhy 8, 4728, DA (9450,
72433 (6 SH)| E—Iﬁﬁ (%.380; ESl M3 m/zgl@ [MZWL HI] H)A pértan- ﬁtM@tmwl was

}_&ﬁvgrtgé 1nt% 't_lBe co%r%n}@%g Igpab?éatgééii Wé{gﬁn }7{%%%5 etnmfi (A%l‘ﬂ\tg powder

[ %ﬁgh pﬁt&&(n% sirfi14rQ8 i daRtih SIBd JriRakpwes Ehanaedcmiob,

br onmo-
f 500 Hap h &l (p- D@ SR (-2 8 3415 -1t 7.6y di2dnd, 2H), 7.05-7.02 (m,

Z‘ B Bt s HachPedd iletrross TR B s hhar ahy
C f%%lgms%@g% em(-6g)My, 0.67 mol), and
[0165] Step B: A round bottomed flask was charged with 7-bromo-4-
methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[ e][1,4]diazepine (0.22 g, 0.7 mmol)
from step A above, bis(pinacolato)diboron (0.20 g, 0.77 mmol), potassium acetate
(0.21 g, 2.1 mmol), dichloro[1,1'-bis(diphenylphosphino)ferrocene]palladium(Il)
dichloromethane adduct (57 mg, 0.07 mmol) and DMF (3.5 mL). The mixture was
degassed with nitrogen (3x) and then stirred at 60°C overnight. The mixture was
cooled to room temperature, and cesium carbonate (0.68 g, 2.1 mmol), 3-chloro-6-

methylpyridazine (0.14 g, 1.1 mmol) and water (1.8 mL) were added to it. The

mixture was degassed with nitrogen (3x) and then stirred at 60°C for 3 hours. After



bi s(di phenyl phosphi no) ferrocene] pal | adi un(I1)
di chl or onet hane adduct (16 ng, 0.02 mol) in DMF ( 1

workgos/14toe1 m xture was refilled with nitrogen tPCBES2008/063039
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times and thenstirred at 65 0OC overnight. The m xture
was cooled to roomten‘peraturf Cesi um car bonate (219
nmg, 0.67 mmol), S-chloro- -tT %'uor onet hyl pyri dazi ne
(49 rrg, 0.67 nmol ), and water (0.5 nL) were added. The
n
¢ KON R W Pt bR b E b P R B0 ey, e

maapiemmeph\m was kkiridtaheth bethwear dikirligl(@re0ahl ) mhd@ombihed
wat er, The aqueous phase was extracted w th nethyl ene

c ﬁrgéfﬂwcﬁétre@ \&asztyleﬁ@)ver sPEIE Sith ddteEsd: %néépgcqmgﬁ@ddv Vo
OMGE rey ngsza M‘@& 5 I)l'uhﬁlecrh &ne&@%ﬂpﬁfﬁﬁ&%l@ﬁé aﬂoﬂl& then 10:1

vacuo. S puri
C hl’ed’[mditmglhhpidy/ I(lé[ﬁkﬁm@ to yicldthe d’mﬂrdftyél -arpthyl-7-(6-methylpyridazin-3-

or| de/ y d | red 1-
Cabr o BReng Ty edmi@ot o smobSt RIS o R s ey
zZikpidB-yl ) -2, 3, 4, 5-tetrahydrol H benzo[ e][|, 4] di azepi ne
(71 mg, 79% as a grey solid [0169] Step c A
pi®détiur e siSkapl Gr Atpyotddgreomailpmio Sheegnd indtepEefnlample 1 was

@eéﬁ”tﬁfg?e; @Sﬁ}%I n th t%@%ﬁ?ﬁe salt in 85%\};%;!%%\41{
8}(_Dé’>§3(ZD35|O(XMle36|)& 258(5&013{)38]1018 ?mmgiﬁ) 7&)93(3 j’+ @67(1(1£n1H) 7.31-

b, 224k, 3H2. D02-6935 (BPH).ESH (VSAHH, #.0603, TH, 3.4¢4(s;.2H), 2.94 (s, 3H),

: ?@Qﬁ:{}ﬁéﬁs %ﬁ%&@hi&gn%yl )-2,3,4,5-tetrahydrol H

benzo[e][|, 4] di azepi n-7-yl ) pyridin-2(l H)one,
L-tartrate salt [0170] Step A: A mxture of

7 Example 23 nBreparatioigoi]-ed-flaprathedy -4 meghehz o 6-
e][l,4]di az(elriﬂnﬁmtﬁyl@yrmml fryd)-3,3,4,5-tetrahydro-1H-

2- br ononaphienaé[@fe,4] Giadépine, [1eariratersdl) ,

2- (di cycl ohexyl phosphino)-2',4"',6"-tri-z-isopropyl -
1{(]16—7|J| phenglep(A50 n[’[gturd)onBBromﬂimh )meﬂ]my:l e 4)5upirahydro-1H-

r boﬂﬁtg, ﬂﬁlaé?@%%(lf%} & Ao oD é‘ég‘f%aargit‘fﬁ%(%l% 15

aﬁﬁﬁcﬁ} %oéﬁé‘tllwcetage ?g ok nf&is tﬁ&ﬁﬁqmﬁ& ijtsy MG %Emol) in

pur gi ng ar gon mnutes the reaction m xture
vvareth}éate@dilanddé% mdf) v sored af Ighmtefﬁp@amre(fom RedayasThe mixture

| ed tit d, bet t 100 niL
ety persbad By senRaaSians Rl LA e BpGhgoaRD. The
eX{HRES pMRS Wik oRfila RMEWitE bk R reWhidtde (56 hiLt) el"l@edccﬁ‘iﬁlﬂned organic

concentrated in vacuo. The residue was purified K
f p&tgq@tscwpr@rdmeégwquﬁyspg filtaved, lapdl eprecentrated in vacuo. The residue was

chl o ol 1,0 r r
BLAEL) UMb BRSO, S5-I 8 R
dgﬁiertﬁéidémﬁ@ GG @as(e&(ﬁ@S@ 32%5%@ a §8llodwv hslMH Noar(C DI 1NIYBO
(CDA 3, 500 MHz) d 7.70-7.59 gm 3|—2|),
MHz) & 7.42 (s, 1H), 7.32 (d, J= 9.0 Hz, 1H), 6.92-6.89 (m, 3H), 6.71-6.68 (m, 2H),
3.68-3.64 (m, 4H), 3.86 (t, J = 4.8 Hz, 2H), 2.36 (s, 3H); ESI MS m/z 335 [M + H]".
[0168] Step B: A round bottomed flask was charged with 7-bromo-1-(4-
fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[ e][1,4]diazepine (75 mg, 0.22
mmol) from step A above, bis(pinacolato)diboron (62 mg, 0.25 mmol) and potassium
acetate (66 mg, 0.67 mmol), and dichloro[1,1°-
bis(diphenylphosphino)ferrocene]palladium(IT) dichloromethane adduct (16 mg, 0.02

mmol) in DMF (1 mL). The mixture was refilled with nitrogen three times and then



7.48 (s, IH), 7.39-7.35 (m 2H), 7.27-7.24 (m IH),
7.70-6.98 (m 3H), 3.84 (t, J =4.3 Hz, 2H), 3.66 (s,

wQ@bhog/ 121098 (t, J = 4.4 Hz, 2H), 2.39 (s, 3H); BES/UMB08/063039
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mz 367, 369 [M+ H +. [0171] Step B: A m xture of the
br onobenzodi azepine (76 nmg, 0,207 mml) from Step A
above, 2-hydroxypyridine (24 ~0.248 mol ),

pot assi um phosphate (87 ng, O. 414 nmol ) and

Stilzr f%@ﬁgﬂ( %I‘xﬁé’ nﬁﬁ%ﬁm 66ng Cool{fﬁt’o r&%ﬁ%{%é}g%& &&iurn
Meabbese [Ebang (CEpparol), 3- dhﬁdb-@arlﬁaoﬂ)n@hylﬁyrﬁﬁliﬁhe Py, 0.67
was added to it. After purgi 1[ghvvlth argon for 10

c

iRl end prager §@ 4 k) weps @ddeda chhegnixiis “ﬁ‘éé?fék?dé’flﬂllil@@%?n three
OYiE{e0 LG {heg-ggtere([ SO0 IOy @‘st%éf an@png( ﬁ%l Afehire was p?%ltloned

partitione et ween wat er acetate
X baﬁ)/enm.)netﬁlsih@e@htdmdn @dd mamn Toe eqicoas phasasvamsﬂnmﬂedmvtﬂn

br| i.ed di um sul f at e, ltered gnd
bttt S va o) Fihe POkl Xl Bimeidried v Eiaogam

b){ul?a{t@srﬁte%&ir RBERRERRRN b YiaduTBRYESMR was purified by column

chl ori’de/ met hanol) to give the desired benzodi azépi ne

( Shtonratpgrartey(16&0 to Wil trectydenadchlofadezmetbingl) foryidf thendesired 1-

) AP AEDART ity e S Dlt BlTE a0 - frahvdro-

”UH BonQa ] [Mamdizepaied 71 ey, l79%9”a§ anteyseligt i on was
io philized overnight to give
(

01681 hy! - | Stapdpht Redcediee zmgilayf Ic_ztf@ ope s Biepd o Fer@ple 1 was used
PEFRLEL LB Tl 94 Sl o

W(}_%D@BOSOMMHZ) Eslmq @BB@B, %ﬁp@ Nbg)l tn728) 77 357)0(6 Em 5H), 4.45-
=419 myaH) 1441 (S@blaéHo& 44J (s=byg 2It1)+&91(|5 I%H)HESSM%mgﬂO@r{M +
Iy 4.44 (s, 1.5H), 4.35 (s, 2H), 4.14 (bs, 2H), 3.44
(s, 2H), 2.91 (s, 3H); ESI MS mz 414 [M+ CH3COH +
H +. Exanple 25 - Preparation of
7-(4- (et hyl sul fbnyl )p| perazin-| - yI )-4-met hyl -1 -
(naphthalen 2-y 4, 5-tetrahydro- |

Proy aam%pﬁhé“ “methylr - traphiglen F;o/i)ré 4ad-tetrahydro-

m xture of 1H-benzo[e][ ]dlazepln-7-yl)pyr1dln 2(1 one, L-tartrate salt

7- brono- 4- net hyl -1 - (napht hal en- 2-y
t é%78hydr o- | &wménfomtpne Oéf]7d]?f8127@p4 ﬁ’@ﬂ(}’i'@@ %@tetmhzd'@ 1H-

n‘g%’rla?o&e)i 4 ¥a9§41§§g P R’i ?% R]gﬂoe})z '2@9&1?)%21%21'1%18;(?@5%@@ )l ]t_nmol)
2L’(timblelﬁhd:xy(lﬂliﬁ)spl’gno)92 @2 & 2tripmibpropyidl, t'&ﬁph&ﬂﬂyt@ﬁb @ﬂi@t e

apg?éﬁ TRB9D) 101 FtOR é%rbé‘g%*% 6|eéj SQ& famr@rﬂﬁ iy tyﬁlae V%

P‘g}lrggd %%Zarmo} 1@@ﬁn@t@Qﬁgore%aﬁlgﬁluﬂl@ﬁpé&glté"{flti %, 9Y33 mmol)
was added to it. After purging with argon for 5 minutes, the reaction mixture was
heated under reflux overnight. The mixture was cooled and partitioned between water
(100 mL) and ethyl acetate (3 x 50 mL). The combined organic extract was dried
over sodium sulfate, filtered and concentrated in vacuo. The residue was purified by
flash chromatography (9:1 methylene chloride/methanol), followed by re-
chromatography, (3:1 methylene chloride/ethyl acetate) to yield the desired compound
(850 mg, 25%) as a brown foam: "H NMR (CDCls, 500 MHz) & 7.70-7.59 (m, 3H),
7.48 (s, 1H), 7.39-7.35 (m, 2H), 7.27-7.24 (m, 1H), 7.70-6.98 (m, 3H), 3.84 (t,J =



5 mn, the reaction m xture was heated at refl ux
overnight. The m xture was cool ed, partitioned with

wowren4080 nL) and ethyl acetate (3 x 50 nl). A¢EUS2008/063039
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conmbi ned organi cextracts were dried over sodium
sulfate, filtered and concent{(gi ed in vacuo. The
resi due was purified by preparatory thin-Iayer
chromat ography eluting with 9:1 nethylene

I
S AL ROTRLARE Skt 20803 L aeAR 0l A PO ST 367,309
miefl ) Hij'n et hanol (1 rrL) and water (3 rrL) vvas added
L-tartaric acid (15.2 , 0.101 mmpl) an

r é%"l {ant so|S§%n wtvrwé k9 l?re@ebweﬁﬁz@me €76 8.7

nap § ErBF'yété ﬁ&}éé&ghﬁﬁ%ﬁp anﬁig 4 O%l U@hg}ﬂm&) potassium
Hpbmphai@ €37 ngdd éﬂféaﬂmmlhmd NN-dintatlatlethglah¢digrbie 18 0 D4 %0827

LG >949,00 gg 32 @ gyatsz)%g% Oallrlggn fo}ﬁ'ﬂl\r%ﬁgt(eggqo?é
| 'c‘%@e?(lfﬁ%dfd% (8 K] l_rf)rg,@ (ﬁll%&md)ll)%vas Edé’é&i tz jtl %ﬁéﬂpu?’%%wuh argon for
| B miguteH t]@eb@aleg |-ﬂ)be @aat@n(}ya:szle@nerﬂ a6 l—pO°C3)v3m1g1t3 T h(: mactlon

] m_lktyrezvv?_fzéo%%ana@é{té]iwgewétb\%%%WF%F _(_gqs_ﬁnlj}_%;(gcﬁ% age g)é(} x 50

Phaparmaticombied 01r%~I nic extract was washed with brine (50 mL), dried over
4-met hyl -1 - (napht hal en-2-yl)-7-(pyridin-3-y

1) -
2 sadiumzuifater fltgre and cqqcﬁérﬁz%{ Z@WWA] Bhlearzséléuwas purified twice by

U S8 io n%‘?ﬁl?hy_f Eﬁ* F}@?TLQ (%/18 thangl)fo giye the desired

t etizdiademingd (9‘9 benrvophd 4 Wﬁitﬂ B(ﬂide proe sc(hlﬁlﬁl ofghe Bet&Z&azepme
rmol) Qﬁﬁyrldl ne-boroni c acid (50 ny, 0.408

61-48. Q2P muRph a mcthanald 1 )@dmerr@ﬂﬂ)) %sopdded ' - tartaric acid

g'(ﬁg n?% E)EO?’FI-' Itni'rh@lg ?aglg%@%sultab utlo W?S lygphlhzed overm%ht to give 1-

n‘(pi}h)ethyrh-lr(nbphthaicﬂe -1-¥)82, 3 )5 wasthgHelbamzb[ta] [&r 4ldrazéon-7-
10 m

P DBBE TP e hettette i P gt 65 HOLG 3000 as a white
s&%THW@(Om&m%@@%HQ) 8 .61 5 4Bfm, )97 Ei9-7"!8t(lﬂ1 %mo’ﬂ33-

for 10 m nutes, the seal €d tube reacti 3n was heat’ed
1102(9@0\2&10 ri. gﬂh(d JFhRS HratH), dnomidxy el Waslidp 6l5deb. Szh(:tn 1H),

uld %ﬁﬂgﬁi‘ ioda M 9dale A AER il Gt F MR e 414

t cbyoH asfy’ chromat ogr aphy (9:1 net hyl ene
chl or |de/nethanol) to give the desired benzodi azepi ne
(8.0 ng, 8% as a white SO|Id To a solution of the

b zod a pie) é‘u ’gmn msitn ) g % 11
% 8 iE on An y
ng, 0.022 rﬁHﬁP%d%‘a N reyahy Q\é ¢ 4]diazepine, L-

| yophi | i zed2Biatesalint to g| ve 4-
met hyl - | - (napht hal ene-2-yl)-7-(pyridin-3-yl)-2,3,4,5-t
ei[ﬂlami/dr 0- 1 Hoendofe ©]7-prome}4timettepilHegphthalen-Lrdt-2 3gad-t

tlerahydrrnglH %&%[M]E@Zeplgg (1%%{‘)mga, ?).2972dnqrrnlél) 1-
ethylsulfonylpiperazine (63 mg, 0.354 mmol), 2-(dicyclohexylphosphino)-2°,4’,6’-tri-
i-isopropyl-1,1’-biphenyl (13 mg, 0.0272 mmol) and cesium carbonate (177 mg,
0.544 mmol) in toluene (2 mL) was purged with argon for 10 minutes before
palladium(II) acetate (6.2 mg, 0.0272 mmol) was added. After purging with argon for
5 min, the reaction mixture was heated at reflux overnight. The mixture was cooled,

partitioned with water (50 mL) and ethyl acetate (3 x 50 mL). The combined organic



yel low solid: 1H NMR (CD3OD, 500 MHz) d 8.91 (s, IH),
8.57 (d, J = 4.2 Hz, IH), 8.19 (d, J = 7.9 Hz, IH),

wo284/14w81 | H), 7.80-7.72 (m 4H), 7.60-7.57 (npCT/B§2008/063039
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7.46-7.32 (m 4H), 7.17 (d, J = 8.9 Hz, I|H), 4.47 (s,
1. 4H), 4.45 (s, 2H), 4.18 (bs 62H) 3.50 (s, 2H), 2.97
(s, 3H): ESI M6 mz 366 [M + Mo  Exanple 27 -
Preparati on of

h -
e}g?eift%w?tlg td&fag d%ll; s%fiﬁxﬁﬁ_ %uIYatg [f YT]«&,/ efi%ﬁicg}léjelnﬂat%d ¥n7%/cg'rzﬁ0h eT’he

Lfésafubr\@tsq)uﬁﬁbd bif @ﬂeﬁéﬂatdﬁy hixdlanree cmfornatography eluting with 9:1
7- br ono- 4- net napht hal en- 2-y

t éftqﬂ%wr%lqudpz%f‘é% L9 $l|ve Aol 348 g, éd%}g Togq spfugion of the
i z)gld]laat% ﬁ%zglg%r% d"]odil 1@% 034 @hangl é%m ')vatef:gsﬁljﬂ%as

2adidledtIetatrtmt ybﬂh[d)ﬁ@hmg;@ 101 mmol) and the resultant solutlon was

tri ro
mlﬁﬂpilﬂﬁzﬁd @xﬁfm(gép ® 3%1)1 7m§§s<egwﬁ§§nxwr§ne%"8&rﬁ?- -meltbyl -
phasihel 91P-@ 3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine, L-tartrate salt (60
tri s(di benzyli deneacet one)di pal | adi un{ 0) ?7 5

0G0 84" nmibl C)‘ H\R&Q %ﬁ%/e)(ﬁStadlght broaynt sotidpugiM& (\QH(Hs,eﬁIOQ dviHz)

1 8003B T 3R 7 T Gt Hon e feare- RS Seool od and

PR nﬁt@rﬁm hetwesn), waltse'f od of, 7). 7aNqder bylo as eﬁgt g 4()%5 1H),
x 50 nl)). The conbi ned organi c extract was wash
bRi%ebs, 261)nd. }6-3c2i (ed 66l e3. 340 dilum, St fht b(q. Vi T. érfbd2thZ 84 (s,

P it Gt bgr ok 18 REnat G Pur 1 ed T ee

chlorlde/nethanol) to give the desired benzodi azepi ne
(17 nyg, /%)asavvhlte solid. To a solution of the
bE&nmL*a%p repag atgory ohdy mathyjAls (napdith alem 2 - Frdptidin-3-y1)-
m) and watZ3,453tetriahydes 1 Helebado e} [l 2 diaréping di-thrgdtssalt
ng, 0.044 mmol) and the resultant sol ution was

| YOIBI | i zed dVvenxtughif Hlrogiové methyl-1-(naphthalen-2-yl)-2,3,4,5-

N V}‘h‘#:ogj]:f?] %%% %]ﬂaj‘]glqlzépglﬁé/ tl)é)prt%)})dyg Iprnol) 3-pyridine-boronic acid

t -
L ey R T

%y@@m@@o 8ot e oeortl-43 - pishoy! € & e 401080 B ot butanol
= 8.6 Hz, |

7 iy gl e ol et 5 5 17 11y

7 tr@dlbénzylldendceZoﬂ'd;dlpdtll'd)dlurﬂ(OX@2 TR 0(00127 ﬂh’ho o)) %aé- ch(eﬁ to it.

IH, 7.07 (d, J = 12.5 Hz, I—?683 , .

| |£9fter Qurgglg(\glth grggp.bfor 0 rggm{@ ho |sB>,aledg,t gre(alg‘gon 'pr.g hea:ged4a¢ 110°C

( %Vera{_gl)nt 2'§h691je {tfon midture wab fcgﬁe&%ﬁd ARGed Mr'o"uéTﬂ a short pad of Celite.

r eparati on
4- "Ihetﬁﬂtydte lag nanhhﬂnaibcbm@cyd) pad/ the pysidiri waspuyified twice by flash

R e yldr[rl%&flyflsye i Graaigh fo B¢ he'sired

7B RARZ& iR bl 845 aPALRAE 882~ ¥ ) sdluBoftoPthe benzodiazepine
(8.0 mg, 0.022 mmol) in methanol (1 mL) and water (3 mL) was added L-tartaric acid
(3.4 mg, 0.022 mmol) and the resultant solution was lyophilized overnight to give 4-
methyl-1-(naphthalene-2-yl)-7-(pyridin-3-yl)-2,3,4,5-tetrahydro-1H-
benzol[e][1,4]diazepine, L-tartrate salt (11.2 mg, 99%, AUC HPLC 96.0%) as a dark
yellow solid: "H NMR (CD;OD, 500 MHz)  8.91 (s, 1H), 8.57 (d, J = 4.2 Hz, 1H),
8.19 (d, /=79 Hz, 1H), 7.94 (s, 1H), 7.80-7.72 (m, 4H), 7.60-7.57 (m, 1H), 7.46-



tetrahydro-1 H benzo[e][l, 4] di azepine (76 ng, O0.207
mmol ) and 2- tributyl stannyl pyrazine (92 ng, 0.248

woreB)i4iosl t ol uene (2.0 nlL) was purged w t har gopCT/08202€063039
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m nutes before

tetraki s(tri phenyl phosphi ne)p adi um(0) (12 ng, 0.010
mol ) was added to it. After purging with argon for 10
m nut es the seal ed tube reaction was heated at 1100C

ove c
oar e ARy bEhaa e THE L T PIRERTG PIE an e gn. 350
x(§QHI)L2) 97 ®heHy@RIIMS 6h/0BgaINIc- @Kt ract was vvashed with

brine (50 nL), dried over sodiumsulfate, filtered and
concentrated in vacuo. The resi due vvas purlfi ed twce

%x&@?& :%‘f; hp I?wa n(e? il-f—rﬁl l)- -(pyrimidin- 2-yl)-
(9.0 é;%oerwﬁd% YA- é?lgoe ﬁ%& -|Z7gn I Fh trate
benzod:ja\igtere (39mc_) ny, O 024 mol ) in Imatganol(( é
2@178 024 nnd?f““&Hﬁ’)‘%f%r f P}fhiyt@ i ‘%{Z‘s‘/l) 2335

I y&ﬁhydhbzm})gﬂé] Elgatmlatzgplgé (}@g@%ﬁ 1;7%' n&ﬂ;ng( P@@Hﬁm}yﬁﬁﬁdm
i bz M il oo cAgonite (@ @6%1ammo<1)1@d42 it

97% . AUC HPL

(et § Ao R L P Y| BEnRCbb s gl oo

( (12 OJnL% v?asﬁ)uk'ged Vl/lh:l) arg8n 3& I(O(imnq]ltes befope Hz, | H) 8. 14
"% g @9 7.41 C&m ]
2H}s(dlberazyll¢e@zce(t9ﬁ @pelladqu(ﬁ) (4> mg, 0 Sbmr&ol) Wy addgdda it.

Z%é?rge? Fﬁrgn%fﬁh &%10 %g“]'fp mm%c?r[h(ﬁﬂgéaliﬂz{d)o S}eé&r évﬁ%&'t‘@d at 110°C

Poegaight.i Bl mﬁctlon mixture was cooled and partltloned between water (50 mL)

( ﬁlgfgﬁ%ﬁ&fcgﬁ rrg(g Qﬁgeiﬂgfcglg 1lln)3 ggﬁg {c| extract was washed with brine
H'(Mﬂcﬁﬂe[ilowéﬂ dazs RhIRge, fteAdtdndlcBn&@rhtel 04 f@lioA The residue

n1xture of
7 was pnotied ety flash(ahaghathglaphy G ym)etl@,leil,ezthbrlde/methanol) to

b S BB oy T Bid B og: 4 ¢ogl g of the

Obéﬂz%dma@me (18Ot AE 0.0 R ﬁhemétﬁ%l gmeC} aBPaftipd L) was

and pot assi um hydroxi de (50 in toluene

( 2ddpdrii-Jartgais apidr(§SdneiO:MH4ange mE) a:ndrthelleswﬁaﬁa@@ethyeww lgophilized
15
R G A AR RS AN P 2R 0 21

rrwmhe@m ltmee@e{aé]pmmwb@lﬁeaamme N \vasatoSalt €18 (atng;le@a@QAUC
over ni The reaction n1&ture was cool ed

an
D RLG Tbiias oo Iowsehd: BONME (1A W MRS 848 <eaf—
tragt h
AT RN IO AN b i e R TR R LA
CEClEARL 23 i(d MagBHz, THE, 7.88(tde 7.2 Hz, 1H), 7.26-7.22 (m, 2H),
7.17 (s, 1H), 7.07 (d, J = 12.5 Hz, 1H), 6.83 (d, J = 4.8 Hz, 1H), 4.42 (s, 1.3H), 4.26
(s, 2H), 3.99 (bs, 2H), 3.44 (s, 2H), 2.91 (s, 3H); ESI MS m/z 382 [M + H]".

Example 28 - Preparation of 4-methyl-1-(naphthalen-2-yl)-7-(pyrazin-2-yl)-
2,3,4,5-tetrahydro-1H-benzo|e][1,4]diazepine, L-tartrate salt

[0175] A mixture of 7-bromo-4-methyl-1-(naphthalen-2-yl)-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine (76 mg, 0.207 mmol) and 2-
tributylstannylpyrazine (92 mg, 0.248 mmol) in toluene (2.0 mL) was purged with



was purified twice by flash chromat ography el uting
wi th nethyl ene chl oride/ nethanol (9:1) to give the

walemsnewsbenzodi azepi ne (23.0 ng, 17% as a Vi BCDUS2008/063039
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oil. To a solution of the benzodi azepi ne (23.0 ny,
0.05 mmol ) in methanol ( 1 nth) and water (3 rnL) was
added L-tartaric acid (8.0 nmy, %. 05 mmol ) and the
resul tant solution was |yophilized overnight to give

1R R o pllies S ORI EBRA BRI Ret iy (2 me.
eP[a104hdd I zeap ladik&;d th -1ﬂ: aﬂiﬁdfrq)ﬁlglﬁ@bvﬁth (aﬁgbn(foﬂyo n@mes, MdGealed

HPLC 97.2% as a li _¥e||OMISO|Id 1H NMR ( CD30D
5@@6@@10@ Wals @Sat@a at IJIO @ngtglt Ehﬁ reaqthglsmi?(tlgg W%cooled and

> Efritidndochwich or Gmt arffisify 4040 oD, Py e

( srgailic&bd)ractéweﬁgw(shc:d 2itfh briBe 420 1@1![13, drini)overBso]iﬁm@ bdfat@ Hltered

Eﬁ%‘ﬁ'ﬁ)‘?@e%téa'_%d @r\/ézﬁz&q aﬁlebﬁ%e was purlﬁgg tw1ce by hash chrl_gmatography

4(mtrﬁt=my1éne(dm&mehﬁét§£ho2y%lg)tve7thé héélreﬁweﬁchahaz%pmb 19.0 mg, 10%)
, 3,4,5-tetrahydro-1//-benzo[e][|, 4] di azepi ne,

La$ amthitaselid aTe a palutar] oﬂthmbgng)delzqﬁne (9.0 mg, 0.024 mmol) in

{ RSB RES el CORET W SRRE R akads fd g me 0934 mmoD

rra@dwhe rEgalta@oRitoR Ava¥lyorhilbAd ofemight td-giPé alrh@RyI( LénafBthalene-
109 mmol ) and pot ass?,u% car bonat%l’t( Z?Ll:% Ey ?ﬁﬂ‘ﬁ

ity 7P NS T 0 by ety diout eunsalelhl, iidgmapines Ligtrate salt
L 5, kP CRRRPCEby| £ 85, (4 T B35 o,

m50(1)ll\/ﬁ$z) Jheo seabedk. 6%@&@@@4 (@n.J wess H@atteﬁ 86313 (d108¢ 5 Hz,
overni The reaction m xture was cool ed

pdHp.i & [o ? (e d 0b6 Wre AW Hr 7. (7%(111:13;1)1) drid-ethym, %Ié)et7a§t5e7 23(m,

r t
rzlﬁﬁ ’m(-%@ egggﬂbh@?glvsgr ﬁ%ﬁsu%%@é@ Y@?’er d 'angs’zH)’
CAMOLRLITHE ESIMSM&(%O [MI'heH]t esi due was purified tw ce

by flash chromat ography (9:1 nethyl ene
chloride/nethanol) to give the desired benzodi azepi ne

(%%aﬁl 29 2ﬂ ¥t 43 ﬁﬁ‘gg hQneQS‘ﬁlllid %g%l;é}.g nife
rrL) and vvater gﬁ." '&g artarfc E1o di zeplne, L-

ny, O 06 &' he resultant sol uti on was
I|zed over

1 ht hal en M W%;]tf?t'?m %y}e};@’gﬁ dljl pl}t%letfzézl) 2.3.4,5-

fotah{@bL LY e e anzefin@{110.4d, & Boapnop, 4L-tartrate
saﬁt %32 nq B;]HM %%%Lgl%f&%s a Ilgh? iellow

sbmﬁtzhaneﬁullfww Xp@m@mm@@cwy e, 8,498 nfrgo ) pefass@nolropde

5?07ng,§)283‘$ mo )l_%nﬁ p%tazﬁltu? tgpéir%mde {gl_l)mg,.z}) Egdg]n}%gb 118 Zoluene

3@ 0 mfl.)Iwdks I{u(ﬂged\lwﬁh 8gOn Ko, 10l hnute@ boford s, | H), 4.46 (s,
2lt_é)tfaki‘ls'(t?ighe(nsﬁllph%Is_gﬁine%i)allﬁtdgu%ls(’()) (17 mg, 0.015 mmol) was added to it. After
purging with argon for 10 minutes, the sealed tube reaction was heated at 110°C
overnight. The reaction mixture was cooled and partitioned between water (50 mL)
and ethyl acetate (3 x 50 mL). The combined organic extract was washed with brine
(50 mL), dried over sodium sulfate, filtered and concentrated in vacuo. The residue
was purified twice by flash chromatography eluting with methylene
chloride/methanol (9:1) to give the desired benzodiazepine (23.0 mg, 17%) as a

viscous oil. To a solution of the benzodiazepine (23.0 mg, 0.05 mmol) in methanol



2H), 3.49 (bs, 2H), 2.93 (s, 3H); ESI MS mz 355 [M +
Hl +. Exanpl e 31 - Preparation of

wda200etmgt 7- ( 6- met hyl pyri dazi n- 3-yl) -1 - ( napht hed B1S2008/063039
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2-yl)-2,3,4,5-tetrahydro-1 H benzo[e][l, 4] di azepi ne,
L-tartrate salt - Boronate ESLO% Coupl i ng of

Het eroaryl Hali des [0178] Step”A: To a sol ution of
7- br ono- 4- net hyl - (napht hal en- 2-yl ) -

I
A S e gt
rrmhbtaxarsdlunoﬁ a&s llyuphﬁ@ed atze&m(gﬁﬂtorgve Do@inylima@h) in
(l; ar Zg n for 10 ninutes
bém@tlhénqg}l]é(my&ngnyl) (naphthalene yl)-2,3,4,5-tetrahydro-1H-

%ﬁokgé.;@ﬁ&dﬁ‘gﬁﬁ S%Ettﬁ)eﬂ g%@ {%grd]gg épﬂj baf?lb]y@()b AT a a light
t Qelildw sAfd: eH NManmtms 500 M)It]i)gﬁ &gs M th= aAgdn ,2Ht),h7e95 7 92 (m,
action m xt hours at_800C

aﬁb‘éﬁ 79|=FIé9r{m(f‘H9e7 i‘z@a% 49&% IHD Jn’éd(SbHﬂ)Aée% 18t ep, %%)@7 15 (4,
mL I
orzyzaﬁlpl% gl(?gggf(g\?;gﬁ&é(% (g ﬁ% EL%‘FI ﬁg}feglwmgf% 1(? (s, 3H),

02éx (s,GH)UBSEMS atzed3M félr]éd and concentrated in

vacuo to give a purple oil used directly in the next
reaction without purification. [0179] Step B: To a

S @b iph13 @~ PIf rm&%ﬁi-%éi 11-(dalp R atbRR-vi)- AR PHEpYrazol-1-y1)-
car bonat e (2%’ n e%&% (%PH %i[emrﬁdﬁg&ﬁgeﬁ?ﬁﬂﬁme salt

5 (2@‘72?" of |6 chl ﬁﬁ)&ﬁ%rdfd?aﬁ]o% A-FR1T8:1 - RapiRBa A8 ). 2R, 5.

bita@dthbe]ﬂy-lbpﬂm@q:][m fld)akepino @0 ahg .1 72dhmoT)) pyrazole (37 mg,
i I h 1)

d' : or oD hrgn 1@32?”“ @ﬁ& ?‘%@I&H@ﬁﬁ%ﬁ% CasbRst nd 1S

t b%ri6 rﬂﬂﬁ& l\b;iﬂ Bﬂﬂb P?S ‘Pﬁ? ééé’gﬁﬁ%ed(v?lgl dn 89 Oerhﬁiﬂes before

acet at e ani c extract was
vvaemo(l)motihielﬁt@ ne, ()B(DS minql) ves edtledvert. g'dthr prrgsng Weh ergon for

t d trated T i. .
D i . B seaRA R oD SRR H bl € SR BLE AYR Esngtion
c ﬂh%féj@ésﬂ&fo'[@%wpahﬁloﬁb&’ Betlen dagdh (rmp§ BEPethAZRRiaRE

as a yellow solid. To a solution of the

bé%z Iﬂé‘lz)e £ hgeombedpreamiciextrzol yas washed mt;hdmn@ (50 mL)) dried

and wat.er ed L- tartarlc ag
Oiernﬁ% ufn %lm_)h.g “res uICiItC entra 1 ol"“Ra I: ye%p% % ? Hnﬁed
OVxech by Mtasi Ehrgimd@ gfaph® { Py |me?h3(l§nd‘@ﬂd51¥deﬁhéthﬁibﬂ) #-gdve the desired

(naphthal ene-2-yl)-2,3,4,5-tetrahydro-|
I—Ib%‘&‘? BEEY (2218maz S his, a Yisqous pilatle asgiutioné thy bﬁgzodlazepme

O L9 By 08 Rl AP By

(108.0 444, 0.06.1dBe) aﬂﬂ) tl(emesﬂfd)lt solut®d- WasZ&olﬁhmzeﬁl-d)v,eranlﬁ To give 4-

Y Mo pde Mappeng Sy B HpSazo 1323 453 Curdyard T
benzo[e][1,4]diazepine, L-tartrate salt (32.0 mg, 97%, AUC HPLC %) as a light
yellow solid: "H NMR (CDsOD, 500 MHz) & 8.26 (s, 1H), 8.00 (s, 1H), 7.82 (d, J =
8.6 Hz, 1H), 7.76-7.72 (m, 3H), 7.69 (d, J= 8.3 Hz, 1H), 7.41-7.38 (m, 1H), 7.32-7.27
(m, 3H), 7.11 (d, J = 8.9 Hz, 1H), 6.56 (s, 1H), 4.46 (s, 2H), 4.40 (s, 2H), 4.14 (bs,
2H), 3.49 (bs, 2H), 2.93 (s, 3H); ESIMS m/z 355 [M + H] .



2H), 2.91 (s, 3H), 2.74 (s, 3H); ESI MSniz 381 [M+
H+.- I I | - Exanple 32 - Preparation of

wQa2q0phi4@su] tri azol o[ |, 5- ]pyridin-6-yl)-4-net hpdF152008/063039
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(napht hal en-2-yl)-2,3,4,5-tetrahydro- | H benzo [e]
[1,4] diazepine, Ltartrate saJ[t [0180] Followi ng a
procedure simlar to the one ]rQ'ExarrpIe 31,

4 net hyl -

Rhy ea§ %lg 51 -tﬁﬂ% Hietho): -F({:P'-%ﬁ%;lpyljldztz’lé-’&yﬁjllctngfﬁ?thalen-

ben zo[e] [ | 5][ (}1 zepine, L-tartrate salt -

6- br ono- [ I, r&r?ﬁe G ypling %ﬁl:gwmrﬁ § %esng 0. 266
3‘:[[@?7)8& g[eSI u ar bol%aat seoluti20%16of m‘:’blro 4 rnem 1= (napqlthalen 2-yb)-

1233 4, bl&f ?ﬁ‘ﬁ#b@ﬂﬂﬁ&h %ﬂaf ngﬁlhé’@ﬁ)@erhgéd iﬁ%ﬁ%ﬁ)‘ 1)

['or omet hane adduct 227mol ) 1 n
( BlsQ)mag)) lawpdibaeine(7 6 (e, . 2(99)rmga1) and metadﬁlsmraectaqgr(&@ o

{ A8 RT3 vt iR N asidh o TR b RaGre
1 dpdhloran d > viad( @i’pgﬁrgrl}?ﬂ&es pNIRS)faestede ball il didtddmthake adduct

ng 0. 06 mol resul tant sol uti on was

Spmil 0.928 mm&)nv@ﬁﬂdd@@wgu‘t vAfge 1Q {mn@emfmur@lzgmvdplar@n the
alfﬁ?é%{lélg I I?x ure \%{ 4 eﬁér@%o TS &t%ga ea?rgortf ra l%e) mIX’tlIII'F Was

&znol[ et azepi ne. e sa

( @Qﬁﬁoﬂ@i be%#%n v%-i@r d‘ﬂlﬂhﬁpﬁld%ylaﬁetaﬂ& (@foSOMﬁLD @ndSt(hb chrnblned
1H NMR (CD3OD, 500 MHz) d 9.
8 OpRN[CEXIrgctwas veasppd withpbring (iﬁlmig, dqe[iboveqsoggme gulfage f Itered

%r’ld Eﬁc?m%%(gmg%?u{}] to =glg %pﬁgj}e +1[3J%edf1 %t_l)g 913%1@ P%t%F%;I,On

7 watheut @@iflcatio3H) , 7.14 (d, J = 8.9 Hz, IH), 4.42 (s,
21@99 ,4 3 (Ssgs%% aﬁgo#%@é%%ﬁlhﬂzggrm}aze é‘rs]l%{%%v §t205|)34 above in
] o gl tr)]'rfgf) B v&7a'tc(r[(b Sflmﬂj WEicadab Pl i carbonate (266 mg, 0.817

( et Bamehhlylzé-}chbor@}@ldéleﬁe {3 mg i 2%mmiol) dndrdichlpmw] 1,1°-

it hE R kb ad i QR b e t3 me,

40@‘7@)&111161) and water (0.5 mL). The reaction was then heated for 2 hours and then
(napht hal en-2-yl) - (5§)4 4,5, 5-tetranet hyl -1, 3, 2- di oxabo

r @a@wogecwthgergwa]teg eﬂ:hﬁyicﬁﬂ@ylﬁcetate (350 rnL) The combined
o%g%xhact %i\?afsﬁgdz \gv h?agl%g 1]11% 2(1%1 Idgoggr( glurn sulfftez glétered

g‘ﬁiﬂdﬁl l?conc@ﬁ@atbdﬁrﬁ%b@ NAhErebidhé wiy puﬁﬁ&ﬁt@vwﬂm} ﬂasalrtmﬁromato graphy
I C oro

1 (3 naﬁﬂ;&xlﬁ}epq%@meéﬁ%&wlﬂe)@@rth@ deviesy Pansosinzapipe ()9 me, 25%)
SRR SR Bl P s
( 2Bm) mnd War(3 ad.) avas atlded lesstaviclacid{@.6ang,dl. Uhm@ﬂ) afd the
t t1;eesuPaenr)[ Zs(ojl%!ugg ?XB,S ?yopﬁ%lze(? O\Ugmght to give 4-methyl-7-(6-methylpyridazin-3-
yl)-1-(naphthalene-2-yl)-2,3,4,5-tetrahydro-1H-benzo[ e][1,4]diazepine, L-tartrate salt
(26.5 mg, 99%, AUC HPLC 96.6%) as a yellow solid: '"H NMR (CD:0D, 500 MHz)
0 8.29 (s, 1H), 8.11-8.06 (m, 2H), 7.76-7.68 (m, 4H), 7.43-7.40 (m, 2H), 7.33-7.28
(m, 2H), 7.17 (d, J= 8.9 Hz, 1H), 4.43 (s, 1.5H), 4.39 (s, 2H), 4.13 (bs, 2H), 3.43 (s,

2H), 2.91 (s, 3H), 2.74 (s, 3H); ESI MS m/z 381 [M + H]".



0.07 mmol) in nethanol ( 1 nL) and water (3 nL) was
added L-tartaric acid (10.9 ng, 0.07 mmol) and the

wo emalis@met sol uti on was | yophilized overni ght POT/U52008/063039
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7- ([1,2,4]triazolof 4, 3-

a] pyri di ne-6-yl)-4-nethyl-1-(papht hal ene-2-yl)-2,3,4,5
-tetrahydro-1 H bezno[e]di azepine, L-tartrate salt
(38.0 ng, 96% AUC HPLC >99% as a light yellow solid:

1 Eg_%@é&}; ke P }7- 1¢>['1? alpSridi-b3n-4-hethyl-1-

\‘

7.42-7.39 ( hP'i"ill)*‘ eny2-5B°%, 45:Jt “hemyotell 1 4}digzepine, L-
(m 2H), ti‘é‘rwsalj = 2.6 He, 4 45 (s, 1.6H),
4.

(bs
LﬂlSOEsu VB mlo%rg@ mosrﬁz wlﬂﬁkeawpﬁ‘b*% 0@%#? vaéﬁ%\? ﬁn‘? -Bthyl-1-
7
g?%a,%zlfﬁge{ﬂ)gt ?lgﬁg}@?ﬁ% I'i@tkaﬁﬂetgylyl,?ﬂ dlé)f%)é)ﬁfdﬂ@? ﬁg% y |4 5' tetrahydro-

H benzo[ e] [ |, 4] di azepi ne,
L1 Habvanzealted] 1 glddibzdpOeg 27 ni‘g;DIZQWnnrgola @bw&d[,ilrfeﬂ;nmollaiﬂ 5-

( RIS P Forball s il GebtaTR A e 0566 Mol b
r @icﬁi);iy' )blﬁdl%hénﬁpﬁc@bl‘ilﬁb)féﬁéﬂeﬁb]galladlum IT) dichloromethane adduct

benzo[ e 4] di azepi ne

5(bY EQM@O@Qn(DMF 0 rmL)z@@l e (0,5 ® ggfum the desired product
zi(J nat 55& a Qa rless) ](isl I:fm)a goh%}on qitﬁehbe%ag%lfl%epme (22.8 mg,

eny i 7o)t erPocene] pal | ad

d I()Q‘i6| el el h@ﬂanaptd uel) AnbSwargs (3tnORRadadded L-tartbhdadid (8)7 mg,
m.) and water (0.5 nlL) g[ave the desired product. (29.5
n§;0038mp D) a8d thegispudtanipwdu tﬂnl Wasrl&somng%ﬂ PVEBHERS o gie 7-

b . . ‘ |
oA REERL DS e R QR o TEA 2082 §45,
rTgatraﬁyd}B ImfrbEgnofe]diakdpend, ésﬂafttaami;ahs(él)@tmg;rMMSAUC HPLC 96.2%)

yophi | i zed overpni ht to give 4-neth -I;ﬁ(gna ht hal e
oYy By ol 1R, (§ DIB SO pristboli. 820 (5 1H), 8.08

TPl R [ AR SR P TR SR 773
5040 MY Hiz, 9HLE7.6%(d, VH) §.5 $1z1 BHE, 57,4 12ZHBS (m, 94), (7335 1.2D (m, 3H),
I ROV e LN PR L e
(§88§§D3H)4Eéﬁwfsbﬁ/z4%@)[M$fﬂﬂ (bs, 2H), 2.91 (s, 3H);
ESI mz 36 +. EXanple 35 - Preparation of

4- et hyl - (naphthalen2y|) 7-(pyrimdin-2-yl)-

2 4, 5- Eah dr o- | E@ ne

Eiami%ﬁ Eiara Gamel 7201 Y Bkt ?]% pRFiIBS g methy-1-
to the one (pﬁp@bg %‘i_’l;?:[z 3,21,_5ht§ -benzo[e][l 4]diazepine, L-
( napht hal erfag;ryqe)sa -(4,4,5,5- tetrarret hyl -1, 3, 2- di oxabo
rolan-2-yl)-2,3,4,5-tetrahydrol H

bé(hlﬁél e][! 4]F@|llgygm %Eroeg@rwmlbr ootheppg ! n Example 31, 4-methyl-1-

o rpa{gona[@fnrj g‘ig‘ %4 § é%%tg}}n 126§5 2'336%1&)0 cfaglf% [ p]2 %4 -tetrahydro-

dlthlﬁmyd)[@!r[d)Slﬂldhaib@)IfeE(QI mgeoez]zp ahrhaldlj a+bxolno)-[ 1,2 4]tr1azolo[4 3-

d plgllrlgilne (5% Irqna}gr,] 2%8 %Jn%l) cegluglg carbonate (216 mg, 0.666 mmol) and
dichloro[1,1"-bis(diphenylphosphino)ferrocene]palladium(Il) dichloromethane adduct
(18 mg, 0.0222 mmol) in DMF (2.0 mL) and water (0.5 mL) gave the desired product
(28.6 mg, 32%) as a colorless oil. To a solution of the benzodiazepine (28.6 mg,

0.07 mmol) in methanol (1 mL) and water (3 mL) was added L-tartaric acid (10.9 mg,
0.07 mmol) and the resultant solution was lyophilized overnight to give 7-

([1,2,4]triazolo[4,3-a]pyridine-6-yl)-4-methyl-1-(naphthalene-2-yl)-2,3,4,5-



0.022 mmol) in DVF (2.0 nL) and water (0.5 nL) gave

the desired product (26.0 ng, 32% as a colorless oil.
waeooa/1sBut i on of the benzodi azepi ne (26. 0 ng, POT1/032008/063039

nmmol) in nmethanol ( 1 nL) and water (3 nL) was added

L-tartaric acid ( 11.0 ng, 0.07 mmol)and the resultant

sol ution vvas | yophilized over 2g‘ht to give

4- et hyl -1 - (napht hal ene-

t%lla}lyzrt)ew%ezrﬂoge]alazeq\{lk% 1= ’al;)ff ¢ ?a]tt %Sr()q’g%cgggf lAUS WLC >99%)

dlaze e sa

ég%:a thx@ehegz‘*&s)ga?lmNMm tmm(elbl 00 §0lz) g 962%Fds N\FB S@QQDH) 791
HEs, le)’; 88(s43H).did78-3.62 (181, $H) J. 452 7—@% (8, 1), 77§67®l (o, 2. 3 Hz 1H),

72 44, (
2y 2 2o 713 - Ao Easiha: 83 (o A Fhs s
5 (dH)J34=5&>s52H¥2 92I-d); 3H); ERI (48ly2=08. [ M HH]' 1 H), 4.46 (s,
2H), 4.43 (s, 4.16 (bs, 2H), 3.48 (m 2H), 2.95
(s 3H) Exan'ple 36 - Preparation of

hiiorf'o E;'mdlyl?f- ﬁﬁh )/ Z(pyrimidin-5-yl)-
L tartr at etééﬁ{u 8’}_“% ‘gfosfﬁzbﬁk [gl Ré riletartrate salt
4- I h
; g?| dr o( | PC Qv{no a[gr]%f'(?‘?“ﬁ 8{11&1%11& é trl]lg b]@%glﬁxampli3b 4-methyl-1-
10 ththawnsz( mma(em a5 amuﬂ@anm { 35floxmorotanl-ylymb }t, saetahydro-

OtaSSI um acetate (580 ny, 92 mmol ) in DVBO (10 ni)
W@@Hh@@lhﬁ@ﬂ@d& 7 012é At ZhraegEEnidine (42 mg,

bi gz?g%ﬂe phosph l?oﬁlg %@} roc,géng]épa?li)gg %{CH%YO[I’I'

di bnstdmhmv&hbqﬂm@f&dménequaﬁﬁdm(ﬂm dﬂcﬁ]brmahanamﬁiuao(di Rhg,

. f@?é an ﬁ’ﬁ\}fﬁﬁ%@rf%@g% g*uﬂi? 51?{)%%@%%@@? I?P'aﬁq? (29.5 mg,
15 TBGO/;M& u&eﬂwe%ﬂp af& é §d119t‘ikﬁ1dof‘%$ Beﬁ%aﬁéqﬁ&o(z%—)mg N8 mmol) in

et hyl acetate and the conbined a
extettrod b( lweL)eambwitteld(Smehwbs adved (5Qrtati) acid (lzeﬁi mgy @108 mmol)
sod m s filtered.and concentrat.ed in C t
b B R Siteh B an e By SRe abe grrio B ThshRnatene-
\letﬂ)]l;l.t( Rithidid-s 312, 4 - Qﬁ%ﬁ}dr@tl%ob&zo[@]’dl@zei)ﬁieULLtQﬂﬁraﬁéf salt
the boronate ester nmy, 0.251 mml) from Step A

abti/@ mgePe oo a8 dHER R%/daiﬁ pavght ecliopa®ligy, H MR ZCD;0D,
20 gg@@ﬁ\/g}lzé[q dfﬁ‘%? OPY'RA L2534 s, 29 %0™ ™ dn, A7 43-7 38 (m,
H&Ob phenyl@hopiphi. m)%df 9H83§§ﬁemﬁl4|@t0bs um{g 4.38 ([s)N2FH) 4.14
ic (20 ny, nmol

| or onet hane adduc
Ebw2HL)3 Hndswde R 91 ds, 5’>H?L1,€SI Mﬁ?em&éé&d]\/bh Hil/as t hen
heated for 2 hours, partitioned with water (50 ni) and
ethyl acetate (3 x 50 nL). The conbi ned organic
e ExhaplE3IEPLephRafiaifl o M-tk thyll RenaphéhdTén-2-yd)-7-4 Py @@din-2-yl)-
25 sodium sul fasg;s- tfetﬂah?aﬁﬂwmzs%nqmafa@élﬁﬂe,lLntm@san

The residue was purified tw ce preparatory

E:ml??? gg/e:mf *Fg;l}lﬂ%%gd FRBYdueE MiiRBtohE Bnd Bl EVENEIE31, 4-methyl-1-
(naphthalen-2-yl)-7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2,3,4,5-tetrahydro-
1H-benzo[e][1,4]diazepine (92 mg, 0.22 mmol), 2-bromopyrimidine (42 mg,

0.266 mmol), cesium carbonate (216 mg, 0.66 mmol,) and dichloro[1,1'-

30  bis(diphenylphosphino)ferrocene]palladium(IT) dichloromethane adduct (18 mg,
0.022 mmol) in DMF (2.0 mL) and water (0.5 mL) gave the desired product (26.0 mg,
32%) as a colorless oil. To a solution of the benzodiazepine (26.0 mg, 0.07 mmol) in

methanol (1 mL) and water (3 mL) was added L-tartaric acid (11.0 mg, 0.07 mmol)



(10:1) to give the desired benzodi azepi ne (14.0 ng,
1699 as a yellow solid. To a solution of the

whenzoadioszepi ne (14.0 ng, 0.040 mrol) in met harot/u§2028/063039
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m.) and water (3 nL) was added L-tartaric acid (7.0
ng, 0.040 mmmol) and the resul{ﬁpt sol uti on was
Iyophlllzed overnight to give

- (4-chl orophenyl ) -4-nmet hyl - 7- (pyrazin-2-yl)-2,3,4,5-t

e O e O b e, i

( CE3ED(pyihidid-z Jyl)e2,9,41A tefrahydrbl) 1, H-Bere8[ | diazepirre, L-tarthdte, salt
'@6 8. 53 (dy L= 2.5 b 11, 827 (s, IH). 813 (d
(36.gmg, POYs, ALC HPLG940) ay alicht vellg solidy | H NMB (€30, 500

S0 2 N
11\@@ %gggd")( 93%& &g) 9856% 2{5 HZBT@I zg“éidéfb 8.5,2.0 Hz,
2 1817 183 (dslﬂ)= 8 ES]Z S, m 2 @51 [81\0 HZHH) 7E>3anm @n?ﬂ{)- 7.36 (t,J=
eparatlon orophenyl )
i ool 2508 s TR (i eipie 10,

ehlie 41402 I L, r S [2H861 I MAng a
p%[é‘gegfur glg?n %]%H)t%ﬁ? t?es %ﬁg 3|Lﬁgl @( 2%’&[ %gso 3%19
chlorophenyl) 4- nethyl 7-(4,4,5, 5- tetranethyl 3 2-di

oxaborglg tetrahydro

%aam%m 1ol 111@50 nyp)- &elfth?ﬂﬂr@yr%lm 2-yD-
(et han esul%%f‘lgﬁl‘ Hiahwodss plel 1 fdiagenine Lrfatyate salt

cesi um car bonate (245 ng

di®$bro[ 1, r Sé@%@dl%%‘ﬂf}qlmf&sbq‘?ﬁm n(%ﬁhlemhérpéhmra@hxhﬁ 3.4,5-

SRR 8o 0, TR hiorn

p(arduag, 2 17 yand pble%)nuﬁﬁac&ta@s)dS@ﬁ lmgg Qi thmoldn ®MSO (10 mL)
B e B SRy e 0,020 ™)
L

b{Set[lf) &%@%%@Mc%&pﬁlag%ﬁl gﬂﬁ lchiRotleth R QR (180 mg,

sol ut yophi I'i zed overni'ght to give
| 0(147 cirhol) epkedddd) -Adtard hlyllnutzs oﬂpléfgﬂlghwls&ﬂgbmrtw yqahtamy

L%}lét}lfq,\g?geség'rgldﬁlor(ggg %b%O & @Egol'q 4] d! ggegll S Bértltloned

%S}éﬂhﬁlzw’lt&%* %Ii)lanNWg/(l %@53 % @Etn%}g@ndf{hg e(ggbl?gd m%amc extracts

7 Weee Yeished w&tthgorgle 0 ml_})g dricgd @gr @(uilum sulfge3filigred gnd)c concentrated
Zzniéﬂc%g to ‘él'_é a%zlloqﬂeli_%f(l uge’_cgc}_lﬁecﬂ% Ty e (ngét’ rei o’n vgl‘ﬁ}t)&lg ’_%r‘éf’"lcatlon.
2H18sp. 17 I(s SiGHp: 18:n o3t bl dEBTF0BAL, B Fmmol)

e - repar ation

rﬂff@m %1ﬁp é\f Yiore merg a@ﬁﬁ@?%w C?tb@wﬁ i3t ne- 6734 ymol), 2-

di
chgﬁj E%gkggF¥ﬂ%g?g%?ﬁjgg%ﬂbq%%hg% %%?235L263|n1lar
t bls(dlpheﬁmyﬁ)hbsplﬁms)fqmioeetﬁﬁpallad(uﬁt(ﬂ) dlchlorornethane adduct (20 mg,

5&26?3?%3229]\/5{@ (g%ll_[k) gn({ water ?0 ? m %t f %g?éaré ion was J[hen(ﬂ1ealted

for 2 hours, partitioned with water (50 mL) and ethyl acetate (3 x 50 mL). The

combined organic extracts were washed with brine (50 mL), dried over sodium
sulfate, filtered, and concentrated in vacuo. The residue was purified twice by
preparatory thin-layer chromatography eluting with methylene chloride/methanol
(10:1) to give the desired benzodiazepine (14.0 mg, 16%) as a yellow solid. To a
solution of the benzodiazepine (14.0 mg, 0.040 mmol) in methanol (1 mL) and water
(3 mL) was added L-tartaric acid (7.0 mg, 0.040 mmol) and the resultant solution was
lyophilized overnight to give 1-(4-chlorophenyl)-4-methyl-7-(pyrazin-2-yl)-2,3,4,5-



tetrahydro-1 H-benzo[e][l, 4] di azepi ne (100 ng, O0.251
mol ), 5-bronopyrimdine (47 ng, 0.301 mmol ), cesium

wa@200800@8e (245 ng, 0.752 mmol) and di chl or of | P¢T/US2008/063039
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bi s(di phenyl phosphi no) f errocene] pal | adi un(11)

di chl or onet hane adduct (20 ny O 0251 nmmol) in DM
(2.0 nL) and water (0.5 nL) g%be the desired product
(21.0ngy, 24% as a colorless oil. To a solution of the

¢ RS B bRl D Pl JuBER: S LRI 6 pLC
”QS‘V 298 ysmey yolan dHINMRr (€SU0DRBY0 MIH@IE} @m4 asH), 8.68 (d,J=1.3

ilized overnight to give 4-nethy
(b s i 33 3 s (@LuH{)589E’)(d2138M§1tléD;’éPﬂ/6ﬂ J-

98«%%%%?%?% S SL 2 B  Pove Bt 27 %) - 432
(CRBAM9 &QOZIH/]-B)MC(bQ 28, 287 (g BH); BSILASGa 33HM #H?O

(s IH) 7.78 I'H), 7.30 (d, J
Hz, 724(d J—89Hz 2H) 692(dJ 89

St frby % iy i (2. 21

+ Exa gh ¥l (’)4 5 rah r
H] - (4-chl g?o‘kﬂ?é%?l[)‘ ‘EIH ‘F’ A f1Gi n- 2- yI)
2,34 5-tet d I |, 4] di
Ll'flﬁi Fate Ao %w%% & ' BReIUF B
t enlbhH h@ﬂi&ﬂ) Hﬂnéﬁﬂfmkﬁ4 g%vte{raﬂl@t'hyl 1,3,2-dioxaborolan-2- y3) -2,3,4,5-
chl or ophe 4- et 4,4,5] 5- tetranethy 2-di
oj‘@l@bytg‘pa]d—)ll belyzloie] Pl %]Ximzamn@ 610D ahey d)r?&llmmol)
> (%1? om) yrér}xl) orngta enr?g(76 %t?gg 8%%’1 i I% ceglurn c)a’rbonate (245 mg,

cariBomnahel) add 8iciro[Q,17-H25(dpBényl Iﬁh@)'férﬁfc@{lé]pzllﬂa:dlum(ﬂ)
bi s(di phenyl phosphi no) f errocene] pal | adi uny{

didichloserpetbneaasddugiddf ste. 0935 hinmel @QQMFrﬁ%ﬂljn anpyeter (0.5 mL)
g %Qeltﬂbn%i’eﬁ%g%f)@tglg{ g(l 1?% “Tl)%ﬁa?s" otl&ﬁesg 65 ﬁ“?q sB[u?ﬂH?f the

625 01 1 a solution o
t benZodinzadhagld meg, (Q m% thnid) inGn@Bdhoinb).) iand watch &holl) (was

nﬁ(%_e@ I?ygag;taﬁm@,tg?r (éﬂ dng H) Sergﬁlpad Zl%fi %]%Etollaeél: ?a%lﬁ gq}‘)gtgolndwasslygphlhzed
! (

B e T By PR T Gy fopy ol 2,345
akyckhgdro- llﬂbemba[][el] tidazepnnd,-tartratasalt @B ma) 98%.14U0 HPLC

(ChBtp soeomey T8 NUR(E Tiots sog Vg afog I ek agm, 2m),

( g, 923(d =78, 84lmﬂ:['§ 2H)H 88343@13(73'76 fd, 7. 4. 9 Hﬂz ngl;) H).28 %1 J=83Hz,

7.26-7.723
1.1BIH)7. 224(d31=(%0 szyH) 3. @z(dubs 8.2Hy, 213) 39335, 3131)( mZI 25H)2H) 3.96

P,(@%gf—@t I.%{?béffﬁ', 35 @132 84 [ Myt HE G MBS o iy

4- (1 -(4-chl orophenyl)-4-nethyl -2, 3, 4, 5-tetrahydrol H

benzo[e];l , 4] di azepi n-7-yl )benzanmi de, L-tartrate salt
Example 38 - Preparation of 1-(4-chlorophenyl)-4-methyl-7-(pyrimidin-5-yl)-

2,3,4,5-tetrahydro-1H-benzo|e][1,4]diazepine, L-tartrate salt

[0187] Following a procedure similar to the one in Example 36, 1-(4-
chlorophenyl)-4-methyl-7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine (100 mg, 0.251 mmol), 5-bromopyrimidine (47
mg, 0.301 mmol), cesium carbonate (245 mg, 0.752 mmol) and dichloro[1,1°-
bis(diphenylphosphino)ferrocene]palladium(Il) dichloromethane adduct (20 mg,
0.0251 mmol) in DMF (2.0 mL) and water (0.5 mL) gave the desired product (21.0



[0189] Following a procedure simlar to the one in
Exanpl e 36, 1-(4-

waebkiosnepkenyl ) - 4- met hyl - 7- (4, 4, 5, 5-t et r anet hyl PCT/BSR0£1063039

10

15

20

25

30

oxaborol an-2-yl)-2,3,4,5- tetrahydro-

H benzo[e] [|, 4] di azepi ne (100 ﬂy 0. 251 mol ),

4- br onobenzam de (60 ng, 0.3 nnol) cesi um car bonat e
(245 ng, 0.752 muol) and

i P e BBt o S R G h BBl B o6
DMEndl}iquBﬂhhﬂol@ dlw)aahe fvafd?. (5 nillwasgaded Lhsrtasicid@.0 mg, 0.06
product 10.0 0% as a colorless oil.

salrm ly &l e r%%arﬁéﬁ%ena&aé&%l {26 oveTght B %gesztmmjl-l-
BRI & (P 8 S0k a3 PHERR L despine -

s Gimate salt (B9 ngofio] AVEULIBLE m@pw)tas acmggt wewd-splid:(' B NMR

S GBrOBr SY M) BT 313 A% 7. 7.28 ¢ e 2 Hz
SR, LA 13« A AELE 300, 58 gvahl pussel i, 4.4

7(&31 7@ 4I29ixs, 2H)7_B997(b152I(I)n3 AE)H}36 m23), 4, 85:(s 318 BSHMS m/z
E%l é 9.0 Hz, 2H), 6.89 (d, J = 9.0 Hz,

2Byl M 4Hl¢ s 13H) 4.27 (s, 2H), 3.98 (bs, 2H),

3.35-3.33 (m 2H), 2.86 (s, 3H); ESI Ms mz 392 [M+

H +. Exanple 41 - Preparation of

7 Exhinple 39 t Prepmahiogn oBL-(4-plylorephenghyd-methyl-4-(pyrimidin-2-y1)-

chl or ophenyl,3.44-teatahydra2]1 A;Bene fed]l [dddindeiné, [Hoatzae i

[1,4] diazepine, L-tartrate salt [0190] Follow ng a

pl[msq:lur e Si rﬁolllamﬁgOa prbeedmmcesmnlaEtoafrpbﬂe ﬁﬁExdmI(ld% 1- (4-

J&lg gp%}ﬁi/ﬁ rquttslﬁe 7t gﬁy 4}]25554 ‘Er@p?fgﬁlyb%? (|110 3/1L1n-2 y?) E 3, 4 ,5-
""[e%%ﬂﬁ%}{)el]f[? lbeté?]o?é]?@??ig% 1{1%@903‘?%3/0%%?%rélﬂ'ﬂoi-)oromopalrlmldme 47
ﬁmﬂ 9,30¢ asrncmlm wsinbonatamalcd255 my, 0057 snehredd diahldro[1,1°-

BRGBh oY s e fishleseimeiheng sduct (20 me
d'()@lb OhHERE hapRIrRg d)JﬁlL% ﬁg@wﬁﬁr (@3 Qﬁgjgame)deblf’ed%duct (12.1

n) and water gave the desired product
(!IIE. 14%my as ago/b)rla%OaI clsl a;s%ql@tm @fithe bapgodiageping (181 g, 0.034

WS DERERERET! DA 9 % e PR IR B e 0034

Wﬂ]m&) &zﬁthmu)taﬁmdluhbﬁ wag $ydphaﬁbd $0¢rdighotd MRS 1-(4-
yophi | i zed overn_/ght to |ve7§ 4] triazol o[ I,
a}:}@lyfqup%dBAypgthyl- yERNdinoh By %jﬁﬁﬁ@tﬁm 1H- benzo[e]dlazeplne

b
{ Lufane (A 20AE By ROCTEAICH0n ) RABR Gj0: HNMR
o{EPvoD! 800N 5 8183 (NMVRIY, 8FEQR), 11508.484)./ €89 H2, 169, 7.36 (d, J =
'H), 8. 46 (s | 8,05 (d, J =93t 1K), 7 017 88
( th9 BrylH)7; .2g7(z§? (my 31:1)8@.§4 (6 / 7 4 Hz, 2H), 443 (s, 1.2H), 431 (s, 2H),
3.92 (bs, 2H), 3.35-3.33 (m, 2H), 2.82 (s, 3H); ESI MS m/z 351 [M + HJ".

Example 40 - Preparation of 4-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-
1H-benzo[e][1,4]diazepin-7-yl)benzamide, L-tartrate salt

[0189] Following a procedure similar to the one in Example 36, 1-(4-

chlorophenyl)-4-methyl-7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2,3,4,5-

tetrahydro-1H-benzo[e][1,4]diazepine (100 mg, 0.251 mmol), 4-bromobenzamide (60

mg, 0.301 mmol), cesium carbonate (245 mg, 0.752 mmol) and dichloro[1,1°-



WQ@bk)og/18L090 ( bs,
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7.31 (d, J

8. H, 7.24 (d, J = 9.0 Hz, 2H),
6.90 (d, J =9 H,

3 Hz, |

.0 Hz, 2 4.44 (s, 1.5H), 4.28 (s,

2H), 3.35-3.33 (m 2H), 2.87 (BCT/B&H0DS/063039
ESI MS mz 390 [M + H]+ Exanpl e 42 - Preparation of

7-([1,2,4]triazol o[ 4, 3- ]pyrlg]6{16yl)-l-(4-
chl orophenyl) 4- met hyl - 2, 3, 4, ‘etrahydro-1 Hbenzo]
e][l, 4] di azepi ne, L- tartrate salt [0191] Followi ng a

DB Ay b R SRR Sty o e
() i) oJs] ﬁin@cﬂ) dr PMF @,(Bmd.) and tveter ehy dﬂg -dave the desired product (10.0

H b |, 4] di 100 251 )
6 Mk Eﬁ%g a% % C@loﬂfsltsgzl ng'cﬂngf utzn é]w{bgbwp%%@ (490 edHa25

i %1% i oﬁﬂhﬁﬁel%%ﬁ%ﬁh‘%}aﬁ&‘@n{m wwil afidéd TR ricBReH (4.0 mg, 0.025
' _ﬂhn@ll ahdothe mysupiasphitino Wag iyaphdired patrhatii tongivd ¥-(1-(4-

ot S A B 1 8 by - b st Birathct
%nglzgﬂudel P%irtA% s%ltc(@k @rn|1§ 93 %) 'AJUC HPL@ §@J%’} é.SOC{]YéPIBW S(olld 'H

e benzodi azepi ne (10. nmol ) i n net hanol
1NMR (6@PdOabed MH%z)rﬁ_’b 97/\65 J&o&é(ﬂlZLQHam@r(sclﬁ); 7@ 8¢ LTS 6m, 3H),

ST 250 Beenfh gt (ol o0 015 20650 id o S0 313 G

al py)] 412171(56214))3 bg (b% 2H), 3,353 33 (m, 2H), 2.86 (5, 3H); ESI MS m/z 392
chl'orophenyl’) 2,3 t et rahydro-|

HIMenbd[.e] [ I | 4]d| azep| ne, L tartrate salt (13.2 ny,
94% AUC HPLC 94.7% as a brown solid: 1U NVR (CD3CD,
500 MHz) d 9.23 (s, IH), 8.82 (s, IH, 7.88 (s, IH),
7 KR4 412H1>r?73r3t?m{ 6 712 Aﬁ]tl‘iaiﬂo[ﬂstﬂ]p ?ldﬁils(aaiyl%-

9 o e % )4alnet L@3'ﬂr§5§ hyd 4 00 Tbs,

3. 40- ?egg ﬁ]l ;‘ﬂ) 3‘?” §{§a ESI’I\/B mz 390

Ex

MP% TR SRR LR A ane i B o -
behipafpapnyjl)- 441}1@11?@94 ?5 fé-tlxt’lcrarpyﬁlykalh,mz'qdiax?m‘mim - y1)I 2,3,4,5-
Ltartrate al t Fa i Ng rocedure simlar
t &tiahud r@h]g—l ﬁlpﬁ?]élagg)mq: E)]\(I&Q mg, % fSl rnmoH g bromo-
chi, 9&%@%1&/ 1)5‘ 5 S}EHBE{ZG(Y m&‘]@ §0§mﬁ1&l)§tcéﬁﬁﬁtcgl‘iﬂon5te%2% &, 0.752

oxabor ol an- tetrah

I—thmﬁ ﬁlidec]hphl,otk][&l,ll ébs(xilpl@n(yl_;mosp’:guo)&r@@dnq}pnﬂla)h,um(ll)

o BRI S s oREh 0D 351 St MR PRIS D TR kb pager (0.5 mL)

gﬂ-ve‘ Bk JeHicr esiilcPNOSIPR| nm%)?a[sr@&ﬁ?&ﬁs@ ail @Q'a%ﬂ(ultlloh of the

di chl or onet hane adduct

( hemrodiayerard(Walt e, ¢ m@mmql)nlglév@hm% (ded)) ﬂ)@@ weteH (ﬁJmL) was

églcri]cgeéi 5azrt§1;‘)1 2l %((g Odﬁ)%g)r dQ%SrﬁTgi) and-ﬁ?e I‘S‘esﬁcl%nlfJ go'h?t?ono\]:vast llgrgphlhzed
overnight to give 7-([1,2,4]triazolo[ 1,5-a]pyridin-6-yl)-1-(4-chlorophenyl)-4-methyl-
2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine, L-tartrate salt (13.8 mg, 98%, AUC
HPLC 96.9%) as an off-white solid: "H NMR (CD;OD, 500 MHz) & 9.12 (s, 1H),
8.46 (s, 1H), 8.05 (d, /= 9.3 Hz, 1H), 7.91-7.88 (m, 2H), 7.79 (d, J = 8.3 Hz, 1H),
7.31(d, J=8.3 Hz, 1H), 7.24 (d, /= 9.0 Hz, 2H), 6.90 (d, /= 9.0 Hz, 2H), 4.44 (s,
1.5H), 4.28 (s, 2H), 3.99 (bs, 2H), 3.35-3.33 (m, 2H), 2.87 (s, 3H); ESI MS m/z 390
[M+H]".



mol) in nethanol ( 1 nL) and water (3 nL) was added
L-tartaric acid (2.0 ng, 0.016 mml) and the resultant

waedoatiiosl was | yophil i zed overnight to give 6-¢¢F(82008/063039
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chl orophenyl ) - 4- net hyl - 2, 3, 4, 5-t et rahydr o- |

H benzo[e][|, 4] di azepi n-7-yI )Pl}éri dazi n- 3-am ne,
L-tartrate salt (7.2 ng, 90% AUC HPLC 97.0% as a
yel l ow solid: 1H NVR(CD3OD, 500 MHz) d 8.10 (s, IH),

7 ﬁi 42 - Préparatifn o [1, 74]%221 %0[4 -Z]p ii i{jg%.’yl)g 4-
7 E T ; @@0%1,%1@ il 4? ,teté;@dg‘?' v .Zf.)%i
4.49 (s, 1.hepyolelldidiageping l-taytigige g3l o1y 3. 38-3. 34
, 2.8 ,.3H); ES] M 366 + +.
(Eir'é,l#ﬁfbe 44 -%pﬁlgwm&? gpﬁﬁﬂfua@%nfgégp tgP eﬁgﬂ}naﬁﬁzuawl%%@_l-(“-
VEABIGAER 101030y REELIBISIR R G- P23, GELID-AARs 15209, -

ei t he e , NET priotei ns were
h éatrabgdredl H-bemaole] [I74]dfazeuks (186 nig|0.2Hlsnmehed-eatherm was

DYt 2B i3 £5 870 bR iR Sefil 2 e bbb RS 0752
SR8 (O TS s

c divbloneméibmartddpriat g g 03AH mevelapi BYIF @S méadedivatph .S mL)
o IBTRE R AP SEhL o h ETM SHOSRELA L,

hosmgdiizgstic (10MEmEUE PRMHInD)) Masethaiol (1 flgaad hater 80mL) was
m nutes at 32, e supernat ant was

000 x g, 4C. Th ,
daededtletprivnig a6 Hd 1 B8 mHp 0.026 8p b sae theasep  BBHOYEIN RS | n

< oM e e Pl L A L AP BRI i s
abhlﬁﬁbpfil@lﬁyl)e?gnemﬂ&,}',lgé -t_stlﬁ)lggdnﬁ-th H_i?_ﬂrsein\z?[&] [delddintepiheahetartrate salt
E&%AE g}ggs%%i /gﬁﬁﬁfﬂﬁ&g&%ﬂw Bcat o FNEE &53’01_%,%0 MHz)
B 53005 T8 . P TR B DA 3o, 7
EQTA = ABiHp aHS, T2t &, prepéited2Hamd 1t ([ded =fr.@He2 Ay d.46 (s, 1.7H),

SR e S RS ISR
cgﬂﬁentration 100 times the desired highest assay

concentration, serially diluted 1:3 in 100% DMSO, and
0.4 m/well of each solution esd dispensed to a Nunc

" BB ©Peenyeiat ol LA b Pom b Pl 62 Rretranyaro-
f I uoxet i ne df-bepraleldl.dliznontn-7-20)pyridgeins3-gming, Jtartrate salt
menbrane preparation (15 /nd jn 50 MM Tris-C, pH
716192020 v Nz wingrabRES AT e B0 oy 4B i Toyerplo 3G, 1-(4-
chlorophenyl)-4-methyl-7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine (100 mg, 0.251 mmol), 3-amino-6-
chloropyridazine (40 mg, 0.301 mmol), cesium carbonate (245 mg, 0.752 mmol) and
dichloro[1,1’-bis(diphenylphosphino)ferrocene]palladium(Il) dichloromethane adduct
(20 mg, 0.0251 mmol) in DMF (2.0 mL) and water (0.5 mL) gave the desired product
(6.0 mg, 7%) as a colorless oil. To a solution of the benzodiazepine (6.0 mg, 0.016
mmol) in methanol (1 mL) and water (3 mL) was added L-tartaric acid (2.0 mg, 0.016
mmol) and the resultant solution was lyophilized overnight to give 6-(1-(4-
chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1 ,4]diazepin-7-yl)pyridazin-
3-amine, L-tartrate salt (7.2 mg, 90%, AUC HPLC 97.0%) as a yellow solid: "H NMR



radi ol i gand solution (520 pM[1251] RTI-55 in 50 mM
Tris-d, pH 7.5 120 MM Nad, 5mM KC) were added to

weami/1ewBl and the reaction i ncubated for 1 hoPCT/EHS2008/063039
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roomtenperature. The contents of the assay plate were
then transferred to a MIIi poi[ Mul ti screenHTs G-/ B
filter plate which has been pretreated with 0.5% PEI
for at |east one hour. The plate was vacuumfiltered

TIoIEDISH ML s & MRS s oy e i 780ty 3 e 2

Th@6f(ti|1£%t4 212} IE!rI)d7\Q@f€@|ﬁg6\4/q$z QPI)’P'}’ 06 @dllJHD h@ﬁzSIHbﬁHDO d,J
90 seconds. The fat es were air-dried overni

i/ Hz, bi). W&r(@ScﬁIrH 4si (31 3H), A0 dhs, 2IH); $j3%ragédm ahg 2.89 (s,
t a Tril ux. DATRadi ol igand Bi ndin
Eﬁ&%@ﬁsg’?@%@é@%n "were dissolved in 180% DVBO at )

a concentration 100 tinmes the desired hi ghest assay
concentration, serially diluted 1:3 in 100% DVMSO, and

o0 Exampiedd + PsrmayBindbig At8) was di spensed to a Nunc

pol ypropyl ene, round bottom 384-well plate. 100%

i Rriensrencrefiderdlepneied with 0.4 m/wel | of 1mv|

GBR- 12935 dissolved in DMSO. 20 m/well of a 2 x

wmﬂt?ﬁhne pr egecambayni HEKS2 Grgets eaimegmgrﬁmh%@p WYERT, hDAT, or

/ wel |
i R R g R TN S e VR
S mincwédphﬂﬁ peatskardd e celphtinde® wath HIE3S watheutaCtdad! Wwithout Mg.
the well and the reaction incubated for 1 hour at

room
t d hﬁ &¢lky wigre thepraeybgiaddat & 19mippfes a)slsﬂav%ifaﬁ S Lt &5 hepM

I [
B e R G R E el b, o
| eestedofbe hdlsuspdisenpivat @llwatsd wae aemrifuige bbelee dndihaimogenized
77, SErSEANAG POIGTNREERRHF Bhe BPgEionris centrfufed for
f BbthiRbdOR ﬁrtﬂ)owé hicag MRIBpSRIBAEH AU LMbESRI ﬂh@ %@11690
seconds. The platés were air-dried overnight,

nigsweriehdet andl homas@ehaed axcithimM Tas-ChpH 743 d ndﬂd?éh{,T Aafwd

| at.es.counted.in a Irilux.. NET Radj and
B et TP aier e b ssl Lo IR PO 2R acipupo0 > e
DVRO Fhe supeneain waatie&meh(aaa tﬁfg@ell‘éﬁﬁsﬁs@@ndvdgﬂ 88 mMSEaYC],
concentration, seriall di | ut 1:3 in 100% DMSO, and

108 T hwaM EE’rTAe@;@rbr thomsgeiaed. o Sradfortiassty Bingpd) was
R RS ARG B ARAESLD pL g s s,

deBl hf alninive EDITS'S oA liguebts Weldyisépar&D) and fherlftozed aed ured at -80°C.

menbrane preparation (0.4 ng/m in 50 "M Tris-C, pH
7.5, 120 MM NaCd, 5mM KO ) and 50 m/well of a 2x

r@ﬁk?'Ra@%?z%aﬁ@b%dz%A&é nM [3H] ni soxetine in 50 nM
Tris-d 5 mM KOd )

[0194] Compounds were dlssolved in 100% DMSO at a concentration

100 times the desired highest assay concentration, serially diluted 1:3 in 100%
DMSO, and 0.4 ul/well of each solution esd dispensed to a Nunc polypropylene,
round bottom, 384-well plate. 100% inhibition is defined with 0.4 ul/well of 1 mM
fluoxetine dissolved in DMSO. 20 pl/well of a 2% membrane preparation (15 pg/ml
in 50 mM Tris-Cl, pH 7.5, 120 mM NaCl, 5SmM KCl) and 20 ul/well of a 2 x
radioligand solution (520 pM ['*T]RTI-55 in 50 mM Tris-Cl, pH 7.5, 120 mM NaCl,
5mM KCl) were added to each well and the reaction incubated for 1 hour at room

temperature. The contents of the assay plate were then transferred to a Millipore



were added to the well and the reaction incubated for
1 hour at roomtenperature. The contents of the assay

w@b@sa4mer e then transferred to a MII1ipore MIPCT/BE8706€063039
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kts GF/B filter plate which had been pretreated with
0.5% PElI for at |east one houL The plate was vacuum
filtered and washed with 7 wa %@s of 100 M /well 50 MV
Tris d, pH7.5 120 MM Nad, 5 nMKCO chilled to 40C
ati i i n.
%éﬁcgén 1S C?ﬁ/ B 'Ilg ‘ﬁZath \\;\vgl?cél h;és %Q%Pér%%ga%d 1t11 %SS% E)Egpor at least

moﬁ&\ﬁd)dr qfhe Mlgé w@g Vaduuschilfdred At wahed Withdy v&ﬁkﬂl@ﬂof BO0Cul/well
the plates counted in a Trilux. Data Analysis [0197]

The ml‘évKF riyeftlapHs7 hd2fanVAdalt ompybKEd ﬁhﬂlﬁ(ﬁm $1G- i Bre fulspien and
?%%%ﬁelg% ng J)ﬂ;i}r)]gg tng Hgg th%ﬁ.) Qt'é@(ﬁd‘é’m;]r}{% P]f%{%? w]egeo aﬁr drled ov%rmght
p'l@h@/weﬁ&ﬁ“h\d@fo@%ﬁlt k&ntilEtioh Fluid hdicdCaidehe gracbstcbemed in a Trilux.
concentration response curve thus generated is fit

usi ng the four-paranmeter dose response equati on,

Yp%% /(1 +10 L((Logl C50- X

{aaé{nlp%#fl%)nﬁg‘%tégr tg -ld-eterﬁn'(nggt he IC)50 val ue for
Th di ol h '

FIPSEe assay uarbERsR Bt RETRE R rTEbRD s PR3 Raon

deoeﬁﬁaem&e debir@Uigbh&abdshptoantpitdel sgiadpailyeds .3 @ri00%
each assa [0198] Although the invention has been

dEESOpendl G- uﬂwbhorf eaqh@phttﬁe vsrdppsescdfto i Nuas pplpraylene,

oD SRS, THERRUA Byl BRT o
ekt Lo prtona RIS oy i

cl(H. mg}ﬂﬂm 30 1NALsAHMED hokphate bwfif@opiid . 9)zit 4Po:r) i 2@ ul/well ofa
1 A— having the follow,ng structure: |(A-D) wher

igligand solytign (230 Ié\ﬂ&ezd%%TIeaS Hy HhaM éoc%wm phosphate buffer, pH
” %r a"’l'&@gﬁvhl“e a'&ﬁ VL WenGal *ﬂfé%&étﬁn‘?{lcd%ﬁtfe @Cly GO at rgom
te phenyl, pyridyl,

sel’ec rom-t e group consisting o
Z{cmqmapy]rel dThleIc()ntEnt)s oy the gayayi piatd |\m:yé thepynahsfalzé:mwl a Millipore

DM@ZI en éﬁ&@t%p’latg )é/[l};:ggll@p 4 {)q%%réektgcﬁ tlil% %l % 'PEI for at least
| SAL Eénﬁz ‘Eﬁh)é' 1at@¥/5§‘€&b'u¥ ﬁl'té}b&’ Q&Pévxéhefl %ﬁﬁ %.&Hex Bf 190 wliwel

t hi adi azol yI triazoly and tetrazo optiona
S Gb Mt Tutsed, f)H(ﬂhS 120 oM Na@ies mMMCl&thﬂhatil tb ye@t Thasiltration and
defined below in RO, or oth nbered

QAR &< CoHTetss Bhisey Bandha 6?398?1% ﬁtswelre@gr-gqied overnight,
h%%ﬁ%n%'f%c&@%%ah t&,n‘%hlfﬂ@s&dea%farﬁe 5&1&% Suftﬁ [0l

t he"group consi sting oxygen, t rogen,
optionally

NET Radioligand Binding Assay

[0196] Compounds were dissolved in 100% DMSQO at a concentration 100x
the desired highest assay concentration, serially diluted 1:3 in 100% DMSO, and

1.0 ul/well of each solution was dispensed to a Nunc polypropylene, round bottom,
384-well plate. 100% inhibition is defined with 1.0 ul/well of 10 mM desipramine
dissolved in DMSO. 50 pl/well of a 2x membrane preparation (0.4 mg/ml in 50 mM
Tris-Cl, pH 7.5, 120 mM NaCl, 5SmM KCl) and 50 pl/well of a 2% radioligand
solution (4 nM [3H]nisoxetine in 50 mM Tris-Cl, pH 7.5, 120 mM NaCl, 5 mM KCl)

were added to the well and the reaction incubated for 1 hour at room temperature.



substituted from1l to 4 times with substituents as
defined belowin R9; or Xis a [5,5]-, [6,5]-, [6,6]-

w@eooBA4i0gt f used bi cyclic carbocycl e or heter ocRCT/ES2008/063039

10

15

sel ected fromthe group consisting of indenyl,

i ndanyl , benzofuranyl, benzothjophenyl,

di hydr obenzot hi ophenyl, di hydrobenzof uranyl, indolyl,

i soi ndol yl, indolinyl, benzo[l, 3]dioxolyl,

Egﬁ% g(?%tgt)%(tgz g{he a?s%,n ﬁagatg w%%ei tlhx%telrerl]lgsg&?ﬁ% %%t]% lﬁgoqre XJIultlscreenHTs

b QTPZBtfﬂﬂeﬁIZl@{eyWhlclm aphbdenl prett@terdahl‘y‘ld() Ohapht fby ht, least one hour. The
qui nol i nyl, isoquinolinyl, quinazolinyl, cinnolinyl

pntaﬁﬁawaSzY%yum feftsroroan waRppd W%ﬂzwﬂheyofsﬁqorm@ﬁlh% M Tris-CL
plng | 1’2% l'él_lll/lt Iﬁ%@hg &W’K@l’ c%nl?e qlr’@ b%ﬂg ?[tratlbé ]aga %k}ﬂ}{é is

-ch r’'ome benzocyc ohe te

t ebmplyedri b@m zmmls@&ﬁﬂh EMm4é platdd Gb@alré zllrra]ylled overnight, 12 pl/well of
qui nol i zinyl, 6a -thieno[2, 3 d] i m dazoly

| Micyopein pasptdljaion]flwe adticdyand therplates @pumedzmaq Byikixdi ny! |
pyrazol o[ 1,5-a]pyridinyl, [I|,2,4]triazol o4, 3-

a] pyridinyl, thieno[2, 3- ]furanyl, t hi eno[ 2, 3-

| By didydis t hi eno[ 3, 2- ] pyridinyl, furof?2,3-

]pyridinyl, furo[3,2- ]Jpyridinyl, thieno[3, 2- i

DY(IIQTI di nyl The el Aatd-iShdmalized di p’by&e.nt toinitened dsisg control wells

yrazin ben(ﬁ&c][l 5] oxadi azo
béﬁ&mpgp% (218 sacﬁnézlapw<selsctzwanm§mral@mm hich ar run on

](S’E%qhéﬁl v dr o Aj)lﬁte F}%‘;@ﬁ%{’ & x]lJ(? w %g%ltmtloq response curve thus

ng@gatéd B-fiti Ringrtbd ﬁfmg-@hrhh&xaziolsgﬁesponse eqlaatlﬁn dY Blottorn +
3,.3-di - 2- 0x0i ndol i 0- 2, 3-di r.0-
#E%BB%TP%( lsﬂof@%la“ﬁqﬁ%lﬂéﬁ)psﬁ Ay pieb ol auR G 11, value
]t |
ﬁg&gﬁé -}IJ(%I%/I Sl é['% "i’%d)%%‘l_ H{ conc[ein‘tcr%tiléﬂz%}{os?gﬂ)lr Qb aOSsay corresponds
alpthe |I@|cnn®¢13aﬂﬂ)n ddtemnmd threaigh patguitien ibindiegarfatysim for tash assay.

o HoFTT ') Ahglish WSt nigheqiglesgithed a e e urose

C3r DrRGy &SIt 0f uRRER5RCHE! 25h GORA A ok At BupotednRdrARKGHE can be
sel ect ed fron1thelﬂroup consi sting of Oﬁégen

nintade encin apidhasalskilled inofhe iagrvaithopt deptastinigt e dhdf spanih andtseope of

4 ti.mes. wt t Lt ugnt defined belowin R9; Rl
thc?lﬁﬁentllpnw Shn %ﬁgn f?lﬁ%?ﬂ “énéggﬁf Y fromthe group

consisting of H G - C al kyl, C -C al kenyl,

C2- C6-al kynyl, C -C cycloalkyl, and C4-C7

cycl oal kyl al kyl, each of which is optionally

substituted from1l to 3 tinmes with substituents as

defined belowin RIO ; or R2 is gemdinethyl; R3, R5,

and R6 are each independently selected fromthe group

consisting of H halogen, -OR 1 1, -NR 12R13 ,

S(OnR14, -CN, -C(OR 15, G-C 6 alkyl, C2-C6

al kenyl , C2-



C6 al kynyl, C -C6 cycloal kyl, and C4-C7
cycl oal kyl al kyl, wherein each of the CG-C 6 al kyl,

w@2e08a4mbkenyl , C2-C6 al kynyl, C3-C6 cycl oal kyPCT/E82008/063039

CA-C7 cycl oal kylalkyl is optionally substituted from1l
to 3 tinmes wth substituents gérdeflned bel ow i n R10 ;
or R3, R5, and R6 are each independently a 5- or

6- menber ed nonocyclic carbocycle or heterocycle or a
[§V ] éL%l 6,6]-, or [6,7]-fused bicyclic

car ocyc e or erocycle contai ning 1-5 heteroatons
sel ected fromthe group consisting of oxygen,

ni trogen, and sulAfcompoapt iob faiujacd (hodd)itauingdhd fodlowing o
4 times with substituents as defined belowin R9; R4

I Ssthlctdd@l ogen, -OR 1 1, -NR 12R13 , -S(O nR14 , -CN,
-C(OR 15, G-C6 alkyl, C2-C6 al kenyl, C2-C6 al kynyl,
C3-C6 cycl oal kyl, or C4-C7 cycl oal kyl al kyl, where each
of the G-C 6 alkyl, C2-C6 al kenyl, C2-C6 al kynyl,
C3-C6 cycl oal kyl , and C4- CreycKoal kyl al kyl is
optionally substltuted fRs 0 tinmes with
substituents as defined be in 7; or R4 is
phenyl, pyridyl, 2-oxo- % -yl, pyrimdinyl,
pyri dazi nyl, yraZ|nyI r|. I nyl jgipyranyl, furanyl,
pyrrolyl, thlophenyl pyra281y$, i m dazol yl, oxazol yl,

i soxazol yl, thiazonI i sot hi azolyl, triazolyl,
oxadi azol yl , thiadiazolyl, tléArRBYol yl , i ndanyl,

i ndenyl, indolyl, isoindolyl, benzofuranyl,
benzot hi ophenyl, indolinyl, dihydrobenzo furanyl,
dlhydrobenzothlophenyl i ndazol yl, benzi m dazol yl,

b@%@ﬁﬁ%azolyl benzothlazolyl benzoi soxazol yl ,
?fe%ﬁtg‘h @ZQII @ ben@)%%%ﬁ&%&ryﬂm-ﬁgﬁét‘?& hm?t&é%ﬂcga‘ @drbbeycle or

nap ., quinolinyl, isoquinolinyl, quinazol
cihntnmcydy Is¢legtd ﬁbmzl]hngtqupq:unmm(@ Qfmhlenyl pyridyl, 2-oxo-pyridin-

I B QDA A PR B R R Ly P Rty
Oelliitengl, BYdzol gﬂaikbiagbﬁn @hidzotyl, iﬂ)ﬂﬁ@z@ﬂi (ZJ(JyYézsolyl imidazolyl,

| H pyrrol o[ 2, di'nyl, 1m dazo] di nyl,
pykadiasiodyl t 51(113@1) rtn@ﬂqlwll anq qeterojb]lt (ppt@zl@mjoﬁurbs@mted tom 1 to 4

a 1%&'8&?"%1 %LS‘[ t#\% %sy(%etfnf:(?%egﬂ 15 R3 or] %’ 2 n)@/%némbered aromatic or

t hbﬁ-@ﬁ{ni’atﬁ-m&ﬂb}t%lw @YBocKélldi @J{ lgetimcjro]ﬂbérdoﬁtaﬁgﬂlg 1-4 heteroatoms
i eno pyri m

furo[ 3 yridi nyl
fof %‘F@d Wﬁ%ﬁmumcan»ﬁgnng af] mx&g@[ pitrpgen. sipd ggl,ﬁﬁry pptionally
g%&ﬁag&{ fr@‘n 18 Qytftﬁ@sj W s qstl'%lents as defined bellow inR’; or

rahydrol m dazo yraziny

6 X7isdi [ﬁ;ﬁ@i—r o, H [pyd]a 00 @Y]Sfubed:&lbjrqhé]oamya‘ly br heterocycle selected
2- oxo 2,3- di

3 §HH‘ihﬁ§f‘W’l 002 g Ob‘htg‘B%nrY}»l“l‘ ﬁ%sx@f@raaylhwethpophenyl
fﬂb@ﬁzo%mé%hdngy m}gﬂdfaﬂenz&mm ﬁldbhnl %&L@@g@ﬁ iRBAhy -

benzo[c] radi"azol yI', 3, dr o- 2H benzo|
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substituted monocyclic or bicyclic aryl or heteroaryl;

provided that for compounds of formula IB, X is substituted bicyclic aryl or
heteroaryl and R* is substituted monocyclic or bicyclic aryl or heteroaryl;

provided that for compounds of formula IC, X is substituted monocyclic or bicyclic

aryl or monocyclic or bicyclic heteroaryl and R*is H, -OR", -NR"’R", -S(O)HRM, -



each occurrence thereof fromthe group consisting of
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C4-C5 cycloalkylalkyl is optionally substituted from 1 to 3 times with substituents as
defined above in R'%; or
R'! is selected from the group consisting of phenyl, benzyl, pyridazinyl, pyrimidinyl,
pyrazinyl, other 5- or 6-membered aromatic monocyclic heterocycles, and [5,5]-,
[6,5]-, [6,6]-, or [6,7]-fused bicyclic carbocycles or heterocycles containing 1-5
heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur,

optionally substituted from 1 to 4 times with substituents as defined above in R’;



consi sting of oxygen, nitrogen, and sulfur, where the
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-NR'R", =S§(0).R", -C(O)R", and C,-C alkyl, wherein each of C,—Cy alkyl is
optionally substituted from 1 to 3 times with substituents as defined above in R'’;
R'?> and R" are taken together with the nitrogen to which they are attached to form a
heterocycle selected from the group consisting of piperazine, 2-oxopiperazinyl, 2-
oxo-1,4-diazepanyl, 5-oxo-1,4-diazepanyl, 1,4-diazepane, and other heterocycles
containing one additional nitrogen atom in thr ring, where the heterocycle is
optionally substituted on a ring carbon with from 1 to 3 times with a substituent
selected independently at each occurrence thereof from the group consisting of

halogen, cyano, -OR'!, -NR"“R", —=§(0),R'*, -C(O)R"’, and C,-C; alkyl, or on the



nonocyclic or bicyclic aryl or nonocyclic or bicyclic

heteroaryl and R4 is H -OR 1 1, - NRI2R13 , -S(O nR14
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according to claim1, wherein: X represents a 5- or

6- nenbered aromatic or non-aromati c nonocyclic

cAribBc\¥ % or heterocycle selected fromthe group

consi sting of pyridyl, 2-oxo-pyridin-1(2 H)-yl,

pyri mdinyl, pyridazinyl, pyrazinyl, triazinyl,

pyvitrtiit folipyimoprplisos thatly wheh R’ opHempenzybxazaingt be phenyl; and
i soxazolyl., thia yl, isothiazolyl,.pyrazo ,

| PRI s noaics Spgpor SE Rhe 5 iR Sbenylang
tetrazolyl, optionally substituted from1 to 4 tines

with substituents as defined in RO; RlL is H nethyl,

ebhgi oxide of, 9o ppbpyiaccritally ag¢eprabicrpplt thaseofgem di net hyl ;

R3 is H nethyl, hydroxyl, methoxy, fluoro, chloro,

cyano, trifluoronethyl, or trifluoronethoxy; R5 is H,
nmet hyl , hydroxyl, nethoxy, fluoro, chloro, cyano,

trifluoronebhyl, TRE cbtpblrdoscesmIdEas ¥laha 1, Svhbleil R ¥bstituted
hydroxyl, methoxy, fluoro, chloro, cyano,

t phényliandReistsybstiteted monprysbic ombidyobis/ary Ryr hieterphryl.

gemdi nethyl, or Cl- C4 al kyl, where each of the Cl-

4 alkyl is optionally substituted froml to 3 tines

Wi th substi guent ThasodpdirdedcordinBko clai@ndwherein X is substituted

bicyclic aryl or heteroaryl and R* is substituted monocyclic or bicyclic aryl or

heteroaryl.

4. The compound according to claim 1, wherein X is substituted
monocyclic or bicyclic aryl or monocyclic or bicyclic heteroaryl and R is H, -OR'", -
NR'”R", -S(0),R', -C(O)R", -CN, halogen, or C;-Cs alkyl, wherein each of the C;-

Cs alkyl is optionally substituted from 1 to 3 times with substituents as defined in R'.



R8 is H gemdinmethyl, or Cl- C4 alkyl, where each of

the Cl1- C4 alkyl is optionally substituted from1l to 3
wo 20o8a4 M8t h substituents as defined in RLO . 1BCT/Ukm®08/063039

conmpound according to claim9, wherein R4 is H,

hal ogen, -OR 1 1, -NR 12R13 S(O nR14 , -CN, -C(OR

15, G -C6 al kyl, C2-C6 alkeny]r;28 C2-C6 al kynyl, C -C6

cycl oal kyl, or C4-C7 cycl oal kyl al kyl , where each of

the G -C 6 glkyl Q%QE l kyn

cycl oal kyl and (‘]32 @dka% %Jd ngqé &m? 3%1 %ébnnél fSI%%muted
S wipsibtlit Qldtefd’a@jfh ahdtRd i8 sdbsﬁﬁtﬁed\/mbﬁbcsdhsdﬂ Hicheihit Sry’:l%r heteroaryl.
defined in RIO . 11. The conpound according to claim

9, wherein R4 is phenyl, pyridyl, 2-oxo-pyridin-|(2

H -yl pyrigding, c&%ﬁg{)lgﬁlzdc@%ﬂdm 4l rlylwhe{eﬁr} azinyl,

pyranyl furanyl, pyrr eny pyrazoly

i ﬂ@heﬁt}y thmnaiboétyblst,ltutesl(fm olty B tlmdswaﬂndublst;ltuents as defined in

igg;hiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
razolyl, indanyl, indenyl, indolyl, isoindolyl,

b@@;@ﬁu&@m&[eﬂg@ng%B(gghenyl |ndoI|nyI di hydr obenzo
furanyi, dlhydrobenzothlophenyl |ndazonI,

b@hstjm@@@lprgmbehmobxhzolyI benzothiazolyl,

RSO OSAZP ko PEVRSIGROL 4 HE ey, BRD5 AbBERAL, or

| HOULErSREhBYY;, qU|nazoIinyI C|nnoI|nyI pt hal azi nyl ,
qui;noxal i nyl, 3- di hydro- benon 4]d|0X|nyI

anzfol[il rnzthxy ﬂlwdr@zyh gethasenee, chlarpt ¢yaaes triyluoromethyl, or
EE?@ F .andolizinyl, quinolizinyl,

R eRor 2 3- d]|n1dazolyl IFprrroIo[Z 3-
] BY tid Hj mydhyl, lhgrﬁm?p hieﬂﬂaxyaﬂlwm chilory| cyapy,rtaiflab@inettA, or

p rldlq% 2, 4]tr|azolo[4 3- a] pyridinyl,
APROF aiblo[l - a]pyr|d|nyl thleno[2 3-

% flpls E@gy% ﬁl tdh?urg[ %v g (% f}{zllﬂ% eac{bur & alkyl is optionally

] pghstldltm/ﬁomtlhloérmfl&, \mth m}mymems ab ldyﬂ'medfm le‘f ana-

T}?pyr%lrzng%%}(/ﬁm%thgl gp 8 @dl?yhp%?m %d’éﬂﬂ%d 4 agky'l is optionally
a]s@déﬁfiﬁd“%)rgxlgtgrjntﬁl&y\gﬁﬁ sdbstiR¢hR%9Wefined in R'.

2- 0X0- 2, 3- dlhydrobenzo[J]oxazonI 3 3-di net hyl -

dol 2- h
]Ogslr Pd?n;PYHbenng%f?@p%m{éi]%gg n§zt8l %I*rn 6ow%LtreinR is H, halogen,

be@Ri’][ cNRYRY SJS(ODH&dI‘i agl, YC(OR'4-di-by sk gr; 2,4cbarag] C,-Cs
oxazi ny

5 akywlsCe&s ﬂaﬁyﬂkﬁL pr C&C4py¢1@%llzﬂpklfp/l4 vahereggagly o tierfyit Co alkyl,
[ IC’ ?Cc?z%l%e'ilgﬁﬁ td% a E% %ﬂoﬁﬁg ] C?nd Cé (Cgl_(]‘)yclolalkylalkyl 18

opptlmﬂbzlsybmuhsd frbtnt Etﬂ) T 1imos &ith guisktituciBas\defiled in R'°
substituents as defined in RO. 12. The conpound
according to claiml1, wherein: Xis a|[5,5]-, [6,5]-

[6,6]-, or k6, 7] huses @ﬁlﬁiya%kblﬁlr%qB QQ&%Q’)' @/h@fem Rf 18 phenyl

het erocycl e sel ected f om the grdéup consisting o

| pgtedy] 2-okergparigrin; 1 (BENFbpyrisndihyl, peideatriyl, gyteempdl, triazinyl,
pyranyl, furanyl, pyrrolyl, thiophenyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, indanyl, indeny],
indolyl, isoindolyl, benzofuranyl, benzothiophenyl, indolinyl, dihydrobenzofuranyl,
dihydrobenzothiophenyl, indazolyl, benzimidazolyl, benzooxazolyl, benzothiazolyl,
benzoisoxazolyl, benzoisothiazolyl, benzotriazolyl, benzo[1,3]dioxolyl, naphthyl,

quinolinyl, isoquinolinyl, quinazolinyl, cinnolinyl, pthalazinyl, quinoxalinyl, 2,3-



di hydr obenzot hi ophenyl, di hydrobenzof uranyl, indolyl,
i soi ndol yl, indolinyl, benzo[l, 3]dioxolyl,

whenzoosarzol yl , benzot hi azol yl, benzoi sot hi azobg1/1S2008/063039

benzoi soxazol yl, indazolyl, benzoi m dazolyl,
benzotri azol yl, naphthyl, tet{ﬁ)ydronaphthyl
qgui nol i nyl, isoquinolinyl, azolinyl, cinnolinyl,
phthala2|nyl qU|noxaI|nyI benzo[l, 2, 3]tri azi nyl,

41t zl n |
4§|[i1 iroolr)r%f%oél 4{]81% enz chljg{;%%{ngt)% 1%%%[[1 b 4ﬁ]il1g218y1 Q%II
t ehioadeyigl; ﬁtaienzmgzy qhmbﬁmhyalnﬁ&H thiad@[lzlzd}ilyﬂdazolyl 1H-pyrrolo[2,3-
qU|noI|Z|n 6aH-t hi enol 2,

{ﬂzdazo[l]a%ay}nyaﬁwi pyraﬁp@ék é{a]nyrzinaqlp[;l r2-Hitiigzelo[4.3-

%@@ Jug'[rl1 J#,’zégﬁlag%[lds %}'ﬂyjnfd 1 12th%116[{2' %ﬁ!u‘[aéé‘l thieno[2,3-

] pyyridinyy | thiehdli3eRb]pSridiny] ;ﬁyo[Zﬁ-leiyndfnyﬂ dhi@[32-b]pyridinyl,

St iy Sros B bt richo Gt kfapeging..
]bg?]ﬁzd%&%: EQLa]B%%% gd({,’;;g%@tmh9&1%%ﬁﬁ9%[ﬂ |dZvr-ccz)]p§razmgl 6,7- dlhydro 4H-

] M’Taﬂf])loi@lzf]{j{moxanmyhiapdo -23- dd]ypdw‘tazlm{y']oxazolyl 3,3- dlrnethyl 2-

S ofiBe e G PSR s el S RSRADL
3 banz@[a]Flt M]oxach@myln Géﬂzﬁo[‘t}][l »2 Qﬁh@dq@zoayﬁs di dipgekire-2H-
H pyrro ridin benzo C oxadi azol yl ,

béswe[ ] 1, hozazsqlxlh%/ adi& mabydroﬂﬂ 221Jéu]amlp Eﬂz%nh{ynazmy 3
B L R P e P

t bptsnaliy tshbssitsd froieniost amed@ith setshtituenRAus dBEinddsinH’.

met hyl, ethyl, or isopropyl; R2is H nethyl, or
gemdinethyl; R3 is H nethyl, hydroxyl, nethoxy,

fl uoro, chlgro qxg@&ﬂpg&kf&yﬁgﬁﬁgﬁQg&n10%hmem

trlfluoronethoxy RS is H net roxyl, methoxy,
f Muepwscmhh OF o 6-mearb©redtarorhhtummmmtdrymatmmonocychc carbocycle or

f Fﬁltfs{"o(lé%lg gelS‘ftSé(}(rB%%ﬁg gl§0(u:1_)|| Cf)fqgﬁ}}lélr%%a{’loé X0- pyl‘ldlqloi(()éy‘l) yl,
a?}flﬁﬁkﬁféﬁnﬁﬁt&% 1, B?ra'zﬁlyl" trl&%@dlbﬁﬁﬁﬁ%yrrdﬂ?l ﬁ:ﬂﬁany@‘khlophenyl

ere eac |1 S OptIO
s gb@;ztoﬂytlm@cazo lybrihizzalyl, Bsothlaméylmytrméﬂbmdwésdt @xadglzo lyl

d R1
TR ERL P o o SRR Bt il s wi
sylistitdedtsed dbfivid °0 3 times with substituents as
defined in RI0O . 13. The conpound according to claim

12, wherein R4 is H,
R' is H, methyl, ethyl, or isopropyl;

R’ is H, methyl, or gem-dimethyl;

R’ isH, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl, or

trifluoromethoxy;

R’is H, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl, or

trifluoromethoxy;



hal ogen, -OR' 1 1, -NR 12R13 , -S(O nR14, -CN, -C(OR
15, G-C6 alkyl, C2-C6 al kenyl, C-C alkynyl, C-C6

wa@yoBoaloky! , or C4-C7 cycl oal kyl al kyl, wher e eBchusf008/063039

the G -C 6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, C -C6
cycl oal kyl, and C4-C7 cycl oal kyl al kyl is optionally
substituted from1l to 3 tinesWmth substituents as
defined in RIO . 14. The conpound according to claim
H% ﬁv\ﬁeﬁlgfhyl |§4d110§?,f3 ?neem/oxaaz OrI]‘IO,IdéfﬂOI‘OZCQ%Iyig tﬁ*‘lr {)1%'11{&1{)&2 r
pym&mybnmﬁwxgnyl pyrrolyl thlophenyl pyrazolyl

i m dazol yl, oxazonI, isoxazolyl, thiazonI,

i sot hiazolyl, triazolyl, oxadiazolyl thiadiazolyl

t et n | \Y 0i ,

b;Rn gsalleijé any rhQ[gf;\lhbzﬁi)tch|d(F3]‘p Whér@ Q%Jg O!fﬁlil é 948( F Obe rt1lz0 8auy
f sutaniydted ftotnyldo Gotenasow i sqmamﬁht,s ak delffrrdl iy IR, and
benzi m dazol yl, benzooxazol yl, benzothlazolyl,
benzoisoxazolyl benzoisothiazolyl benzotri azol yl ,
b@AZOh! oot @irﬁéﬂﬂﬂbr Cmﬁﬂmlwhéﬂé‘ béfb‘ﬁldf Md €,-Cy alkyl is optionally
i soqui nol i nyl, qui nazolinyl’, cinnolinyl, pthala2|nyl,
quitsoratd figin, 1 9 33imek wiphd sbstiewnts [ab ddﬂumhdox ROV

benzo[ |, 2,3]triazinyl, benzo[l, 2,4]triazinyl,

4throneny| indolizinyl qU|noI|2|nyI

6aH t hi eno[ 203 dhhgbﬁllﬂg@lln\d' accdn’dn@/tb rc:fhllrﬁ[92m13lereln R 1s H, halogen,
Lm dazol | %6 dinyl, yrazolo
LB LR TR TSR o o ODIR 5. Co ki gl ke Co-C:

L T

% Wf@ddﬂlkfyllbll GZT’]G6Q{H%IH§} (]3F(§’6r dydloﬁlldyl afld @{@7 Freloalkylalkyl is
pyridinyl, thi

f Qpqally S‘&‘PS]tW?Cf ﬁ?PEﬁ hSSDI 3 t“inFﬁ P Flzb%lme}%ﬂs dsfingd in R

i m dazo[l, 2- a]pyra2|nyl 56,7,

8- tetrahydr0|n1dazo[l - a] pyrazinyl, 6,7- dlhydro 4
Hpyr azol o[ 511 - c] [The 4§>mpemldn§cbordlng fo claim 9, wherein R* 1s phenyl,

2- -2,3-di h | 3, 3-di t
RS lot PGPSO S5 Th Pt A PYideglsd GBI trikziny
] @y{ahﬁﬂ mfhnyl lciﬂldphgn)ﬂ 1999@%1?12 ﬁhﬁdhzolyl oxazolyl 1(s)o[xazolyl

benzol ¢ thladlazol 4-di hydr o- 2H
] Fhlazq) ijagt]hmzp yl triazolyl, oxadlazolyl thladlazolyl tetrazolyl 1ndany1 indenyl,

Fndfzy);]s; 1t§$1felg%18[%)dr R &ra%sjzl (%p ﬁhhﬁen 1, 1h§0111%]1 RP¥h dzrlo‘tpé{lzbﬁlranyl
3'd£h>y@rdbblilz"oﬂ‘ﬂ]])%7 dn: Z%d@fz& B'beﬁlilﬁlydazﬁlyﬁ ‘t%ﬁfdd)xaﬁﬁlyl benzothiazolyl,

Btlonally subst it ut ed ron11 to 4 times with
prroisonedely, benzetisethivgalyl.perptriazg lylTbeazeld dignellyl, naphthyl,

SR BUFLLT bR Sty g FufIARI .

[ Gﬂ&hm bérap ﬁ] 4]dlomny[1 ertfoll asse}tﬂlalzmgy beh[ taMheiayialle 4 8¢
het er ocycl e contai njng 1-5 heteroatag ected from
t ﬁ]ém&}eaﬁlp 1@8@@%& HH’élOg?mblx%@ﬁhleﬁ‘P [@r3”§]érﬁ azolyl> d ffrrolo[2.3-

BJS%I ?laﬂé ﬁ{nz&hgg 1'd£e I’pﬁ/ﬁgfn&P %&%&f‘ﬂd]ﬁﬁﬁmﬂmw 2 4]tr1azolo[4 3-

ou]pysldpryrhp[yﬁ 4]triazolo[ 1,5-a]pyridinyl, thieno[2,3-b]furanyl, thlen0[2 3-
blpyridinyl, thieno[3,2-b]pyridinyl, furo[2,3-b]pyridinyl, furo[3,2-b]pyridinyl,
thieno[3,2-d|pyrimidinyl, furo[3,2-d]pyrimidinyl, thieno[2,3-b]pyrazinyl,
imidazo[1,2-a]pyrazinyl, 5,6,7,8-tetrahydroimidazo[1,2-a]pyrazinyl, 6,7-dihydro-4H-
pyrazolo[5,1-c][1,4]oxazinyl, 2-0x0-2,3-dihydrobenzo[d]oxazolyl, 3,3-dimethyl-2-
oxoindolinyl, 2-0x0-2,3-dihydro-1H-pyrrolo[2,3-b]pyridinyl,
benzo[c][1,2,5]oxadiazolyl, benzo[c][1,2,5]thiadiazolyl, 3,4-dihydro-2H-



R2 is H nethyl, or gemdinethyl; R4 is H nethyl,
hydr oxyl, nethoxy, fluoro, chloro, cyano,
wo eooBliwesoet hyl , or trifluoromethoxy; R3, R5,Penusi6s/063039
are each independently a 5- or 6-nenbered nonocyclic
car bocycl e or heterocycle or [5,5]-, [6,5]-, [6,6]-,
or [6,7]-fused bicyclic carboctycle or heterocycle
contai ning 1-5 heteroatons selected fromthe group

cQ | Stk OXY , i naIIy
SR P g 98T b BRIl 4 Pl D
d ¢f .2 Aqeiazdlo [R%-a}mytahlntyl] 8- (Im’cQMI Ro|ttidralo[0,8 L@ﬂpﬁﬁtﬁn—d@lﬁﬁyl
R5, .and R6 is ered nmonocyclic carboc%gle
oPPW@VéE%WE%Fmﬁl 1[ ) %qlmes yéh salbstm[eetseﬂs defipgd
[6,7]-fused bicyclic carbocycle or heterocycle R7 is
H gemdinethyl, or Cl- C4 al kyl, where each of the
Cl- C4 al kyli2i s dpticompbind a&udusltngttutclmimflr einetit:o 3

t ‘ﬁérﬁyé rrg?ﬁls’ls [t6 uegﬁg, ]Cﬁ‘ fl yel 10\,613} gygggﬁ IFYOPR}%Céie Selected

C%’on%e akdid cohSistpRf bR dyY, 1§d’a91§t Ib%ﬁlzo%&taﬁ\ylos@nlzoﬁh%pﬁenyl

times with substituents as defined in R10
C dmydm’o)dnmluoplmnn  dity dedbenaniaranyih exdelyh. lscxndcslylp hei@jahyl

L e A e S

] Ibl:nz%lsfék@z@lﬁyindmwu ButabinyidSAe! bdnub@idzowt, ha%mpyn 1to

3 substituents sel ected |ndePendentIy fromt roug
céﬁﬁ@hﬁ‘ﬂmﬁ@)h&fﬂﬂ%@@ﬂ d¥qee linys awpazokiayh éwyohwa alazinyl,

%‘aﬁ{ i F%q[i 3%&(&%‘&% %Eﬁé%fi% 4 §1§£lﬁﬁg?%édlh§a]f0-

r|T uor o

abeﬁz@{n d}daoxmf@tlmﬁwrﬁdnpy |d1hyﬂ‘r’td)eﬁzd¢§vtlbh¢ﬁtﬁ@l Cl C3
or i.sopr

Réetﬁaélywafnzr)méqft?pteml instHZlnaf%ﬂH@wzmyh é@éﬁhleew&%hmldmlyl
br Byl I of |

lﬁ@m‘aZI n[;?rBob Eglllg&élfél v plﬁfgg(?[a% lf‘l]p?{;@f]?ﬂ’ yﬁ?&ilepl,é {Pridinyl,
4{1( 2#ityihzld [ﬂo?ny]p)mdmlr dremo{ 2 3yl | fur@wydxbaxa2d-b hynidinyl,

S gakSarinyiond. b chbg ey R IR ST hienors2-
2 TR IBAOR dhiopnYLO) RN IO AR honY ) pheny!.

met hahesul hen yrazo
| beprptdile?. Shnxydilamixlag Eﬁ] MI1.2, SItMa@Lzmlylzliwdlhydro -2H-

azol - 2- t hi.adi
| o3P REgny igtgpeot) Dyl R - pyrasotors. -
I &L ,4}’ox%zﬁ1m azcado 1 sxdhhydmfdehﬁb[a}o%awlyl pBrdishctiryB23xoindolinyl, 2-
pyridin-4- X an1ngf¥r|d|n
0x0-2,3-dihydro-1H-pyrrolo[ b]pyrldlnyl benzo[c][l 2,5]oxadiazolyl,
benzo[c][1,2,5]thiadiazolyl, [1,2,4]triazolo[4,3-a]pyrazinyl, and 3-oxo0-
[1,2,4]triazolo[4,3-a]pyridin-2(3H)-yl, optionally substituted from 1 to 4 times with

substituents as defined in R’;
R' is H, methyl, ethyl, or isopropyl;
R’ is H, methyl, or gem-dimethyl;

R’ isH, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl, or

trifluoromethoxy;



pyridazi n-3-yl, 6-nethyl pyridazin-3-yl,
6- (hydr oxynet hyl ) pyri dazi n-3-yl, 6-

w@ coosfibwer onet hyl ) pyri dazin-3 -yl , PCT/US2008/063039
6- (di fl uoronet hyl ) pyridazin-3 -yl, 6-
(difluoronethoxy)pyridazin-3-ﬁ4,

6- am nopyri dazin-3-yl, pyrim %ﬁ-Z-yI, pyrim di n-
2-yl am no, pyrinidin 5-yl, pyrazin-2-yl,

OXORY L y z
SROXSSH[ %y §h|%§'¥_1) F}C/) P}ng (198 Jhlc%g éy%klé &@1 1%6methyl or
[kmﬂmﬁ&@ﬂh@g@lo[l - a]pyridin- 6-yl, or
[I,2,4]triazo|o[4,3- alpyridin-6-yl; R5is Hor
fluoro; R6 is Hor fluoro;Ris H and Ris H 17. A

p aﬁﬁﬁcﬁ% ??&Qg}g %’tﬁdx nﬂ&&gpéﬂloc‘rjo n%ﬁlgo, atriﬂuorornethyl, or

arnaceut ceptabl e carrier
thmﬂmpem@%oa&ly ef fective amount of the conpound
according to claim1. 18. A nmethod of treating a
di sorder which is created by or is dependent upon

decreasedn-aualh@bb} u )C49Jk3)1‘ QUIRRE BRATIHREE - 4QRAFI ReoptBhally
serotonin, sal d” net hod COITprI Si ng. adm ni sterl ng to a

paubiseihtted flomdeid 3ofmeuwith sulstituentstas defiredrinBelitandal | y
effective anount of a conmpound according to claim1 or
a pharmaceutically acceptable salt thereof. 19. The

mRf od, aarandéthgl, bOCEI@IiaRyL8yhdrél EAIREIT EOOPIT, Sl is fptlonally
admi ni stering a therapeutlcally effective unt o

s silstitigchirom Irte Setpnesy widhh sehgbiicsts apdefangdiaRraceuti cal |y

acceptable salt thereof. 20. The nethod according to

claim19, wherein the serotonin | A receptor antagoni st

i's WAY 100133. or Tapicpapons! acadrdln'@he cmhhadwae‘ﬂeﬁf R R,
laim 18, further conprising: admpistering a

t RePEBUOR A N O T eI bt GOV <G befyle Cr-Co alkeny
Neyrcoki r c% Rﬁgﬁt g,gtqg;%yéfoa%glaﬁgfl whege each of the C1-Co

phar mac u |cal y acc le salt t The
metkiyb d:zmlﬂﬂlly h@t @ dkyaiyin (L8Cs Eyetctabien, and@x@-,sayc@alkylalkyl is

adni.ni st erj n her ticall ffective t q5 a
PGP iR e RREH FERLT Bot T it Ra it GBI I K
accept abl e salt thereof 23. The nethod according to

claim 22, wherein the norepinephrine
14. The compound according to claim 12, wherein R* is phenyl,

pyridyl, 2-oxo-pyridin-1(2H)-yl, pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl,
pyranyl, furanyl, pyrrolyl, thiophenyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, indanyl, indenyl,
indolyl, isoindolyl, benzofuranyl, benzothiophenyl, indolinyl, dihydrobenzofuranyl,
dihydrobenzothiophenyl, indazolyl, benzimidazolyl, benzooxazolyl, benzothiazolyl,
benzoisoxazolyl, benzoisothiazolyl, benzotriazolyl, benzo[1,3]dioxolyl, naphthyl,
quinolinyl, isoquinolinyl, quinazolinyl, cinnolinyl, pthalazinyl, quinoxalinyl, 2,3-
dihydro-benzo[1,4]dioxinyl, benzo[1,2,3]triazinyl, benzo[1,2,4]triazinyl, 4H-
chromenyl, indolizinyl, quinolizinyl, 6aH-thieno[2,3-d]imidazolyl, 1H-pyrrolo[2,3-
blpyridinyl, imidazo[1,2-a]pyridinyl, pyrazolo[1,5-a]pyridinyl, [1,2,4]triazolo[4,3-
a]pyridinyl, [1,2,4]triazolo[ 1,5-a]pyridinyl, thieno[2,3-b]furanyl, thieno[2,3-
blpyridinyl, thieno[3,2-b]pyridinyl, furo[2,3-b]pyridinyl, furo[3,2-b]pyridinyl,
thieno[3,2-d|pyrimidinyl, furo[3,2-d]pyrimidinyl, thieno[2,3-b]pyrazinyl,
imidazo[1,2-a]pyrazinyl, 5,6,7,8-tetrahydroimidazo[1,2-a]pyrazinyl, 6,7-dihydro-4H-



precursor is L-tyrosine or L-phenylalanine.24. The

nmet hod according to claim 18, wherein the disorder is
waedosaswsl from t he group consisting of: | ower PemkS2008/063039

pain, attention deficit hyperactivity disorder (ADHD),

cogni tion inpairnment, anX|ety1 i sorders, generalized

anxi ety disorder (GAD), panic tisorder, bipolar

disorder or nani c depression or nanlcdepressive

L

dbs@nd@linyl SHex@d 3;ﬂimﬁﬂra-1$pmle[mbﬁiyaamypr e- msnst rual
d sphorlc di sor anxi ety di sorder

CEabpliihiee Sloxgussatel bugolites Slshedinmby s dobbyiodi-
h
fu%%zg’f@é?@]? R0 MBS T 2P BRINGI A3 Sy AdY
pgyéhgisihmlo[suﬂsammiwaﬂ @Eal- Elyzl 4t zotog4, diaﬂpynitgn-QBH)-yl,
opesi a, u m.a nervos I N 9
0 R antly s SBPRER RoRel P fier Y M EniR St LB Rier o

chem cal dependenC|es ni coti ne addiction, cocaine
addi ction, al cohol and anphetam ne addiction,
Lesch- hyhanléyndﬂbneomm@mnbdegdnemamkmmldN@@ames,

on s disease, |la eal . phase syndro
oy KB B pEy SR Gppod el ribSiie PTG SHRE Gltla- [6.5)-
S €616]-1 dr\b17Y-fud¥e \besyené cdb&@cd&fr&yete@&ye@%h@mld@h 5 heteroatoms
syndrone, Tic disorders, restless |eg syndrome (RLS),

t aelestod raysthe BrosD £OnK s Brzaf oy et Ni5kRESR, and [Seldiy, pifi e ¥
. ?Msﬁ%t@'d FOh9Eh. 4(t§§é%[%)m}é Q&&H@gﬁﬁ a5 HQfﬁe\éﬂﬁ "R@”E‘ (NES),

ress urinary incoftin
neur opat hi c paln di abetic neuropathy, flbronyalgla
ndrone FS) hroni c fatigue syndronme (CFS), sexua

Bﬁiﬁﬁﬂ%wgﬁﬂﬂaculation, mal e i npot ence,
and thernnregulatory di sorders.

R’ is H, methyl, or gem-dimethyl;

R*is H, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl, or

trifluoromethoxy;

R’, R’, and R° are cach independently a 5- or 6-membered monocyclic carbocycle or
heterocycle or a [5,5]-, [6,5]-, [6,6]-, or [6,7]-fused bicyclic carbocycle or heterocycle
containing 1-5 heteroatoms selected from the group consisting of oxygen, nitrogen,
and sulfur, optionally substituted from 1 to 4 times with substituents as defined in R’,
with the proviso that only one of R?, R, and R° is 5- or 6-membered monocyclic
carbocycle or heterocycle or a [5,5]-, [6,5]-, [6,6]-, or [6,7]-fused bicyclic carbocycle

or heterocycle;

R’ is H, gem-dimethyl, or C,—C4 alkyl, where each of the C,—Cy alkyl is optionally

substituted from 1 to 3 times with substituents as defined in R'%; and

R® is H, gem-dimethyl, or C,—Cy alkyl, where each of the C,—Cy alkyl is optionally

substituted from 1 to 3 times with substituents as defined in R'°.
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16.  The compound according to claim 1, wherein:
X is phenyl, pyridinyl, naphthyl, benzo[b]thiophenyl, benzofuranyl,
benzo[d][1,3]dioxolyl, or 2,3-dihydrobenzo[b][1,4]dioxinyl, optionally substituted
with from 1 to 3 substituents selected independently from the group consisting of
fluoro, chloro, bromo, methoxy, cyano, trifluoromethyl, difluoromethoxy, carbamoyl,
C;-C; alkyl-substituted carbamoyl, trifluoromethoxy, acetamido, methanesulfonyl,

and substituted C;-C; alkyl;

R' is H, methyl, ethyl, or isopropyl;

R%is H;

R* is H or fluoro;

R*is H, methoxy, fluoro, chloro, bromo, cyano, trifluoromethyl, acetyl, morpholino,
piperazinyl, 4-acetylpiperazin-1-yl, 4-(ethylsulfonyl)piperazin-1-yl, 2-oxooxazolidin-
3-yl, 2-oxopyrrolidin-1-yl, 2-oxopiperidin-1-yl, 2-cyanophenyl, 3-cyanophenyl, 4-
cyanophenyl, 2-(methanesulfonyl)phenyl, 3-(methanesulfonyl)phenyl, 4-
(methanesulfonyl)phenyl, 1H-pyrazol-1-yl, 1 H-pyrazol-4-yl, oxazol-2-yl, thiazol-2-yl,
1,3,4-oxadiazol-2-yl, 1,3,4-thiadiazol-2-yl, 1,2,4-thiadiazol-3-yl, 1,2,4-thiadiazol-5-yl,
1H-1,2,4-triazol-1-yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, 6-aminopyridin-2-yl,
pyridazin-3-yl, 6-methylpyridazin-3-yl, 6-(hydroxymethyl)pyridazin-3-yl, 6-
(trifluoromethyl)pyridazin-3-yl, 6-(difluoromethyl)pyridazin-3-yl, 6-
(difluoromethoxy)pyridazin-3-yl, 6-aminopyridazin-3-yl, pyrimidin-2-yl, pyrimidin-
2-ylamino, pyrimidin-5-yl, pyrazin-2-yl, 2-oxopyridin-1(2H)-yl, 6-oxopyridazin-
1(6H)-yl, 3-ox0-[1,2,4]triazolo[4,3-a]pyridin-2(3H)-yl, [1,2,4]triazolo[1,5-a]pyridin-
6-yl, or [1,2,4]triazolo[4,3-a]pyridin-6-yl;

R’ is H or fluoro;

R is H or fluoro;



WO 2008/141081 PCT/US2008/063039

- 135 -

R’ is H; and

R®is H.

17. A pharmaceutical composition comprising a pharmaceutically
acceptable carrier and a therapeutically effective amount of the compound according

to claim 1.

18. A method of treating a disorder which is created by or is
dependent upon decreased availability of norepinephrine, dopamine, or serotonin, said
method comprising:

administering to a patient in need of such treatment a therapeutically
effective amount of a compound according to claim 1 or a pharmaceutically

acceptable salt thereof.

19. The method according to claim 18, further comprising:
administering a therapeutically effective amount of a serotonin 1A

receptor antagonist or a pharmaceutically acceptable salt thereof.

20. The method according to claim 19, wherein the serotonin 1A

receptor antagonist is WAY 100135 or spiperone.

21. The method according to claim 18, further comprising:
administering a therapeutically effective amount of a selective

neurokinin-1 receptor antagonist or a pharmaceutically acceptable salt thereof.

22. The method according to claim 18, further comprising:
administering a therapeutically effective amount of a norepinephrine

precursor or a pharmaceutically acceptable salt thereof.

23. The method according to claim 22, wherein the norepinephrine

precursor is L-tyrosine or L-phenylalanine.
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24.  The method according to claim 18, wherein the disorder is
selected from the group consisting of: lower back pain, attention deficit hyperactivity
disorder (ADHD), cognition impairment, anxiety disorders, generalized anxiety
disorder (GAD), panic disorder, bipolar disorder or manic depression or manic-
depressive disorder, obsessive compulsive disorder (OCD), posttraumatic stress
disorder (PTSD), acute stress disorder, social phobia, simple phobias, pre-menstrual
dysphoric disorder (PMDD), social anxiety disorder (SAD), major depressive disorder
(MDD), postnatal depression, dysthymia, depression associated with Alzheimer’s
disease, Parkinson’s disease, or psychosis, supranuclear palsy, eating disorders,
obesity, anorexia nervosa, bulimia nervosa, binge eating disorder, analgesia,
substance abuse disorders, chemical dependencies, nicotine addiction, cocaine
addiction, alcohol and amphetamine addiction, Lesch-Nyhan syndrome,
neurodegenerative diseases, Parkinson’s disease, late luteal phase syndrome or
narcolepsy, psychiatric symptoms, anger, rejection sensitivity, movement disorders,
extrapyramidal syndrome, Tic disorders, restless leg syndrome (RLS), tardive
dyskinesia, supranuclear palsy, sleep related eating disorder (SRED), night eating
syndrome (NES), stress urinary incontinence (SUI), migraine, neuropathic pain,
diabetic neuropathy, fibromyalgia syndrome (FS), chronic fatigue syndrome (CFS),
sexual dysfunction, premature ¢jaculation, male impotence, and thermoregulatory

disorders.



