1 ARYLOXY- AND HETEROARYLOXY- SUBSTI TUTED TETRAHYDROBENZAZEPI NES
AND USE THEREOF TO BLOCK REUPTAKE OF NOREPI NEPHRI NE, DOPAM NE, AND
SEROTONI N [ 0001] This application clains the benefit of U S. Provisional

Pat ent Application Serial No. 60/917,200, filed May 10, 2007, which is
hereby incorporated by reference in its entirety. FIELD OF THE | NVENTI ON

[ 0002] The present invention relates to conpounds, conpositions, nethods for
the treatment of various neurol ogi cal and psychol ogical disorders, and the
use of the compounds in conbination therapy. In particular, the present
invention relates to such conpounds, conpositions, and nethods, where the
conpounds are novel aryloxy- and heteroaryl oxy-substituted
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neur ol ogi cal disorders and their physical nmanifestations. Significant
effort has been expended on devising nethods for adjusting the |evels of

t hese neurotr jttersyi.n order to.prodyce a desired pharnmacol ogi ca
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conbi nati on ofpph@fion Berjal Oo. 60/0174 100 8le@MANRM O, LhithiVnd @y ‘Lﬂ ive in
treating thesg disorderﬁ. Tar%eting t he dopam ne tranéportgr&?gk ?%f

nor epi nephr i n&” {Y&RSSE H&FFRET) . and the serotonin transporter (SERT)
proteins has proven to be an effective way of increasing the |evels of the
respecti ve nonoam nes. 100041thh§bphenidate, currently used for the

treatment of attention deficit FIELBOBRIBRINVENTEONder, is known to be
selective for inhibition of the DAT. Also, U S. Patent No. 5,444,070

di scl oses sel W@02jve i nhihipk&es iﬂfenﬁ&?reﬁ%@m&ﬁporuﬁ&b% sBnd LERLAERLS for
Par ki nson' s dﬁF?ase, drug .addi ction or abuse including cocarrie 2N
anphet ami nes. ¢ treatment of virious neurological and psychological disorders, and the use of the
compounds in combination therapy. In particular, the present invention relates to
such compounds, compositions, and methods, where the compounds are novel

aryloxy- and heteroaryloxy-substituted tetrahydrobenzazepine derivatives.

BACKGROUND OF THE INVENTION

[0003] It is well known that the neurotransmitters, dopamine (DA),
norepinephrine (NE), and serotonin (5-HT), regulate a number of biological 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.
[6004] Methylphenidate, currently used for the treatment of attention deficit-
hyperactivity disorder, is known to be sclective for inhibition of the DAT. Also, U.S.
Patent No. 5,444,070 discloses selective inhibitors of the dopamine reuptake as
treatments for Parkinson’s disease, drug addiction or abuse including cocaine and

amphetamines.



2 [0005] Sel ective norepi nephrine reuptake inhibitors (NARI) have al so been
di sclosed. U S. Patent No. 6,352,986 describes nethods of treating
attention deficit-hyperactivity disorder (ADHD), addictive disorders, and
psychoactive substance use disorders with Reboxetine. Al so, Atonoxctine
(STRATTERA(r)) is currently marketed as a sel ective NET reuptake inhibitor
for ADHD. [0006] The use of selective serotonin reuptake inhibitors (SSRI)
has been shown to be effective in treatiing depressive disorders.
Sertraline, Ctalopram and Paroxetine are well known exanples of SSRIs
used to treat disorders, such as_depression, obsessive conpul sive disorder,
and panic at t8&  ThePelegre newpiaepliring souwake inhiltitor NARY) baerlsotbectSSRI ¢l ass
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neurckinin-1 receptor antagonist has been disclosed in U.S. Patent No. 6,121,261 for
the treatment of ADHD. U.S. Patent No. 4,843,071 discloses the use of a
norepinephrine reuptake inhibitor in combination with a norepinephrine precursor in
the treatment of obesity, drug abuse, or narcolepsy. U.S. Patent No. 6,596,741
discloses the use of a NE, DA, or 5-HT inhibitor with either 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 addition, dual NE and 5-HT reuptake inhibitors are also disclosed in

U.S. Patent No. 6,136,083 for the treatment of depression. It is also recognized that



conpounds which inhibit the reuptake of NE, DA, and 5-HT in varying ratios
not specifically nmentioned here would al so be advant ageous. [0009] Treati ng
ill nesses by inhibiting the reuptake of all three of the nobnoam nes either
t hrough conbi nation therapy or "triple inhibitors”™ may have cli nical
benefit as well. Rationale for inclusion of a dopam ne enhanci ng conponent
in anti-depressant therapy includes observed deficits in dopam nergic
function, the success of conbination therapy with dopam ne agonists and
traditional antidepressants, and an increased sensitivity in dopam ne
receptors due to chronic antidepressant adm nistration (Skolnick et al.,
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havi ng the f &Idwicngtisiial Bablivation Nos. WO 03/101453 and WO 97/30997 disclose a class

of compounds which are active against all three monoamine transporters. Also, PCT

International Patent 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[3.1.0Jhexanes (Skolnick et al., Eur. J. Pharm.,
461:99-104 (2003)) are also described as triple inhibitors of the three monoamine
transporters. 1-(3,4-Dichlorophenyl)-3-azabicyclo[3.1.0]hexane has been shown to be
efficacious in treating depression in clinical trials (Beer et al, J. Clin. Pharmacol.,

44:1360-1367 (2004)). Current widely used anti-obesity drug sibutrimine is believed



| (A-E) where: the carbon atom designated * is in the R or S configuration;
and X represents a 5- or 6-nenbered aromati c or nonaromati ¢ nonocyclic
carbocycl e or heterocycle selected fromthe group consisting of phenyl,
pyridyl, 2-oxo-pyridinl(2H)-yl, pyrimdinyl, pyridazinyl, pyrazinyl,
triazinyl, pyranyl, pyrrolyl, furanyl, thiophenyl, oxazolyl, isoxazolyl,

t hi azolyl, isothiazolyl, pyrazolyl, imdazolyl, oxadiazolyl, thiadiazolyl,
triazolyl, and tetrazolyl, optionally sulistituted from1l to 4 tines with
substituents as defined belowin 1214, or other 5- or 6-nmenbered aronatic
or non-aronatic nocycli c carbocycl es or heterocycles containing 1-4

het er oat ons sl ‘@gr‘tﬁé]éf"%}bﬁl?? iheigRfsldbige iranspaders AT PHBIT, amd $ERTyRyan,and
sul fur, optiopahimucsabebh brbgdis Hnam times with substituents as
defined bel ow i n Ri4: o?j’%@%’%sﬁ?%@.@]{ﬁ)}' [6,5]-, [6,6]-, or [6,7]-fused
bi cyclic car b8l e or Hereis sl e legesmke Gredmbownds tihebigtlothe rapage st i ng of

i ndenyl , i ndapyhmiQ&AZ0 1yl of.-hi ophenyl . di hydr obenzat hi ophenyl ,

di hydr obenzof ﬁ?(rg Ik nfehg%{{a?}’l% f‘%%ﬁ%%%ﬂ‘?ﬁ‘}ao‘i“ &gi“ff"ﬁ*wl‘?‘yrﬁ‘8ﬁ‘£6‘[aﬂ'},83] di oxol yI .
benzooxazol yl psyberiegitdlideeulessl , benzoi sot hi azol yl, benzoi soxazol yl,

i ndazol yl, be {im daz |, .benzotriazaolyl, naphthy|l, tetrahydronaphthyl,
qui nol i nyl , iQ@gUinoIig@%}”ﬁﬁ%ﬁ@?%ﬁ?%?F@¥gﬁhﬁ§RWHﬁﬁgmﬁﬁFﬁ&WazinyI,

qui noxal i nyl, benzo[ 1, 2,3]triazinyl, benzo[1l,2,4]triazinyl,

2, 3-di hydr obenzo[ 1, 4] di oxi ny| ronenyl , di hydr obenzocycl ohept enyl

t et r ahydr obenzocycl ohept enyl ,thﬁ%%h%ﬁﬁ/?ﬁww?"wlﬂyl ,

6aH-t hi eno[ 2, 3-d] i m dazolyl, 1H pyrrol o[ 2, 3-b] pyri di nyl,

i m dazo[ 1, 2- al0p¥2li di ny|The pysar aivehtlorbreB]dys bthpythds reFresented by

[1,2,4]triazo 3ralpyridinyl, thienol?2, 3-b]furany

t hi eno[ 2, 3- b] %&{r’ﬁﬁéﬁ Hg‘r@ﬁaﬁl“é%ﬁ@‘%‘i“ﬁ?W{’Wﬁehw , furo[ 2, 3-b]pyridinyl,
furo[ 3,2-b]pyridinyl, thieno[3,2- d]pyrimdinyl, furo[3, 2-d]pyrimdinyl,
t hi eno[ 2, 3-b] pyrazi nyl, benzo[c][1, 2, 5] oxadi azol yl,

benzo[c][1, 2, 5] thi adi azol yI, 3,4-dihydro-2ﬁ-1- benzo [b][ 1, 4] oxazinyl,

i mdazo[ 1, 2-a] pyrazi nyl, 6,7-dihydro-4#4 pygazol o[ 5, 1- c][1, 4] oxazinyl,

2- 0x0- 2, 3-di hydr obenzo[ d] oxazol yl , r8, 3 di¥erhyl- 2- oxoi ndol i nyl, 2-

0xo0- 2, 3-di hydro- 1H Pyrrol o[ 2, 3-b] pyr bgnzo[ c] [ 1, 2, 5] oxadi azol yl,
benzo[c][1, 2,5] thiadiazolyl, [1,2, 4 zol[ 4, 3-a] pyrazinyl, and
3-0x0[1,2,4]triazol o 4, 3-a] pyridin-2( ﬁyljvoptionally substituted from
Ito 4 times with substituents as defined belowin Rl4, or other [5,5]-,
[6,5]-, [6,6]-, or [6,7]-fused bicyclic carbocycles or heterocycles
containing 1-5 heteroatons sel ected fngL#he group consi sting of oxygen,
nitrogen, and sul fur, optionally subst f%FEd from1 to 4 times with
substituents as defined belowin Rl14; Rl is H Cl1-C6 al kyl, C2-C6 al kenyl,
C2-C6 al kynyl ,, C3-C6 cycl oal kyl, or C4-C7 cycl oal kyl al kyl, each of which is
optionally sUb¥l5tuted from1 to 3 tinmes with substituents as defined bel ow
in R15 R2 i shdtarkoh-atn dbdigtated €3s Ban@RkRRYonfifRaddd; alkyny!l, C3-C6
cycl oal kyl, or C4-C7 cycloal kyl al kyl, each of which i's optionally
substituted fromlto 3 tines with substituents as defined below in R15; or

R2 i's gem di mefeBithents a 5- or 6-membered aromatic or nonaromatic monocyclic carbocycle or

heterocycle selected from the group consisting of phenyl, pyridyl, 2-oxo-pyridin-
1Q2H)-yl, pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl, pyranyl, pyrrolyl, furanyl,
thiophenyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyrazolyl, imidazolyl,
oxadiazolyl, thiadiazolyl, triazolyl, and tetrazolyl, optionally substituted from 1 to 4
times with substituents as defined below in R', or other 5- or 6-membered arornatic
or non-aromatic monocyclic carbocycles or heterocycles containing 1-4 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™ or



6 R3, R5, and R6 are each independently selected fromthe group consisting
of H, halogen, -01212, -S(0)R 3, -CN, -C(0)R13, -NeRl11l, Ci1-C6 al kyl, C2-C6
al kenyl, C2-C6 al kynyl, C3-C6 cycl oal kyl, and C4-C7 cycl oal kyl al kyl , where
each of the Cl1-C6 al kyl, C2-C6 al kenyl, C2-C6 allcynyl, C3-C6 cycl oal kyl,
and Ca-C7 cycl oal kyl al kyl is optionally substituted fromlto 3 tines with
substituents as defined belowin R15; or R3, R5, and R6 are each

i ndependently a 5- or 6-menbered nonocyclsic carbocycl e or heterocycl e,
optionally substituted frm 1 to 4 tines with substituents as defined bel ow
in Rl4; R4 is H halogen, -0OR12, -S(0)1112,13, -CN, -C(0)1213, -NR161111,
Cl-C6 al kyl, &2sebS.al-Keény [6,62-008, GHusadyligycBSeaBBocgyle loohdthrpbycloeleGidd C2
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group consisting of oxygen, nitrogen, and sulfur, optionally substituted
fromito 4 tiRfBsHWCH-Hs slithis Ci-y eltsylas,-Aedlkyigt] daat,eyelbitkitlds cpeovi ded that
for conpounds qf‘ %@rlgull a Af :1(‘#%5 substjtuted phenyl and R4 is substituted
monocycl i c orYBPEGEE %’Sf’rcblo i é’ﬁ‘éﬁ%&?@M Subgptetes! frat & mattinresvihorpounds of
formul a 113, s¥bstisentghstifineti ®dioiigwelic aryl or heteroaryl and R4 is
substituted nonocyclic or bicyclic awl or heteroaryl; provided that for
conmpounds of formula IC, X is substituted phenyl and R4 is H -0R12,

-5(0) "Ri3, C(f@)iﬂllg‘.:rd\%’h Ca—@'alkélﬂll,g%@(?@rao nyﬁ%&%;?&l&&% W[@ each of the

Cl-C6 alkyl is optionally substitute mes sUbstituents as
defi ned bel owyslpaliRaakyl, each of which is optionally substituted from 1 to 3 times with

substituents as defined below in R'; or

R? is gem-dimethyl;



provi ded that for conpounds of fornmula ID, X is substituted bicyclic aryl
or heteroaryl and R4 is H -0R12, -S(0)OR13, C(0)R13, -NR1R11, -CN,

hal ogen, or Cl-C6 al kyl, where each of the CI-C6 alkyl is optionally
substituted from1 to 3 tinmes with substituents as defined bel ow in R15;
and provided that for conpounds of fornmula IF, Xis substituted nonocyclic
heteroaryl and R4 is substituted nonocyclic or bicyclic aryl or heteroaryl;
R7 is selected fromthe group consistinggof H,-S(0)OR13, -C(0)1243, Cl-C6
al kyl, C2- C6 al kenyl, C2-C6 al kynyl, C3-C6 cycloal kyl, and C4-C7

cycl oal kyl al kﬁl‘" Mwhere each of G -C6 alkyl, C2-C6 al kenyl, C2-C6 al kynyl,
C3- C6 cycl oal RylR, anddR '@te @rh tndepandérklyl salekipd friom thpgrioomedtisiptispidfif,i t ut ed from

1 to 3 tines w substzi t 8 asydefingd halgw i 15 i s sel ected
fromthe gr ou}éwé rIlléiLth?i ’ngg@?“kH,’ aﬁgr g‘g@ﬁ 1%%’-@(%3%%@:&?%&“50( 0) R13,
-NR1R11, Cl - Co2-&k kdynylGa-Cheyaldalimly hnd CRECEycadakytwityl, vERrC@ch yLihoa, Kyl , and
C4- C7 cycl oal kyl al.kyl , .. wher agh of .Cl. - | kyl ,, C2-C6 al kenyl ,, C2-C6

al kynyl , C3- Y‘cé&“ﬁ&aﬁk&‘?ﬁ, zé(?r“oﬁl@ﬁ‘y[it 3'&98%%*1%51%P&ﬂcvi%'ﬁﬁkﬂa‘?{f&i ipy
substituted fogiondily@bfitbiedBsni fofd whddstitht BAnsenaSs defiicdediohReh@.ion R 8; or
R7 and R8 are_g dingthyl , with the proviso that only one of 127 and R8 is
genmdi net hyl ; ﬁQ?{!;a“filH?ﬁéﬁy B Rdergafontiya Sogr gWPE’?E’P”—‘@‘@,“"BY““ Kiepeeycleifier e each
of Cl -Cs al kiydterbsycpbptinally yubsitbet bt ©Q 4 10 wlith QbRithdnlRS Mt
substituents as defiped belowin RI and R' are each independently ‘sel ected

fromthe gr oulba‘b%ﬁé]i(g'ti ng of F1, -C(0)1213, CI-C6 al kyl, C3-C6 cycl oal kyl,
and C4-C7 cycl oal kyl al kyl , where each of C -C6 al kyl, C3-C6 cycl oal kyl,
and C4-C7 cycl pal k¥ll‘al I cyl i,s opti qgal Iﬁy SUbfiﬁé@i tut!%d“f roml to 3 tines with
substituents Rsisdbhpriaesr. bBRow $@R 5-CR ~GHYRR; -k eR€aGhCi alltdpendent | y
selected fro StsSh f I h - or

o membor ed MoaSeas e e oCyCl el e aRES A SR it o
5- or 6- merrbe@e@)g i Ey-€ls iabkedt ©r-Gcsyiking ], iG-Gpyrlonkyll anddlbGt i tuted from 1 to

3tines with ' fi w, i, n, 1214: . RH. and Rl1 are taken
t oget her wit ha}tdﬁgﬁ(k%akj& gggsz)ﬁa@‘c?ﬂgﬂéﬂéﬁgﬁ%%oﬁ% £ LS HE Slfbég?“él}t?w?sade 2¢dr at ed
or partially Teedav imeR ‘& nonocyclic or fused bicyclic heterocycle selected
fromthe group: consi,sti.n f .piperi.dine, .pyrrolidine, norpholine,.

t hi oror phol | g, prnssesbicheic fle Srtaiyne 112 cHhan a*ﬂ“é%‘i)f’lﬂ@rf‘?@i Sppfairing

2- oxopyrrol i dimylr moBe lx@omomnielldcred, frodn O GrdupQEBNIRIAG b B8sgen, nitrogen, and
5,6,7,8-tetrahydroim ggzoﬁd#e%-cd@. razine, . X . )
5,6,7,8-tet raﬁ‘l‘i}g'f* SifrgreSheyhr bigy %4}“@-‘%1?%89?%% estitutpdifromddp 3tiems i@ i ¢ or
fused bicycl i@bhﬁmem@gagdt@m(ﬁ@ﬂ{e@-mprtgnggsmlgQ@t@@g&?gscggh&mp from
oxygen, ni trogmﬁﬂd sul fur, and is optionally substituted from1 to 3

tinmes with a i t%Uent sel ected i ndependently at each occurrence thereof

fromthe group g B b i : Qﬂl:],g = 13, -S(0)11Rn,
-C(0)R13, and él ?@yékkﬁ%l’%ﬁer%ﬁgﬁgﬁeﬁﬂﬁy% 611 kaﬁ“ﬁdgﬁg‘%ﬁlonm |y

substituted feepyridaegis-1804)-Wepyrading. atiayli pyuenyd, Suranyldesiotdthisphawl,i n 1215;
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, benzof1,2,3}triazinyl, benzo[ 1,2,4]triazinyl, 4F-

chromenyl, indolizinyl, quinolizinyl, 6aH-thieno{2,3-dJimidazolyl, 1 H-pyrrolo]2,3-
blpyridinyl, imidazo[1,2-a]pyridinyl, pyrazolo[1,5-a]pyridinyl, [1,2,4]triazolo]4,3-
ajpyridinyl, [1,2,4]triazolo[1,5-a]pyridinyl, thicno[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,



9 Rl and 1241 are taken together with the nitrogen to which they are
attached to forma heterocycle selected fromthe group consisting of

pi perazi ne, 2-oxopiperazinyl, 2- oxo-1, 4-diazepanyl, 5-oxo-1, 4-diazepanyl,
1, 4-di azepane, and ot her heterocycles contai ning one additional nitrogen
atomin the ring, where the heterocycle is optionally substituted on a ring
carbon with froml to 3 tines with a substituent sel ected i ndependently at
each occurrence thereof fromthe group cagnsisting of hal ogen, cyano,

-01242, -NR42R13, -S(0)nR43, -C(0)1243, and Cl1-C4 al kyl, or on the
additional nitrogen atomfrom1 to 3 times with a substituent selected

i ndependent | y taidaeod bB-adisearityérich7.Btietragpdrofmidanof ha alpyouiny L 6/7sdibdragrof

opt 1 onal 1y subte T T o P e LORh RePafBilftnin 346 uinea bel ow

in R15; Rl anbiRloliayke2waked-dibghoHeékpyaioldi2 Bhgpyridinyggen to which they are
attached to fQrLm terocycl.e sel ec romthe group consisting of

pi per azi ne, 2%11)(28%9['3% %ﬁaﬁéf?iylz-%cngq%ﬁé@fﬁ%%hgﬁ‘d‘&%@@fﬁ, 4-di azepanyl ,
1, 4- di azepaneperanid]fotfedazingl 8607CH @trels/ e A Wi 0PN R fypnal  ni trogen
atomin the r'tln% V\he(ogﬁ\?f heteL(éc cle 1s optionally Subsfituted on the
addi tional ni trogEireglebtn wFzny il{ géiriaglold Sradpridinie@éhadit | y at each
occurrence t hexeabzolitiam-yier §haUP of Qiginbhicd drofatiP BEAN-aroRERZ¥ nocddd 5- or
6- menbered aromati ¢ het erocycl es cont ai ni nI%FﬁJi.-B het eroat ons selectted from

- 8U

the group conSi"RIVHAES Frhetgryelss: onlxilodedl- i Urfusedesyeliccach of the
phenyl , benzytarb@Réledor RGO BENRES et i [ substituted
froml to 3 ti meczwvvl th subsc?jcg!ﬁent slﬁg%mge@i&g@d&%&gﬁeg\?\}e?ﬁﬂﬂ%ﬁ?ygrﬁjvvhen R4 is
-NeRLlor - C( O§MNEiRng of oy erays nifteedy A suifyr, aptigniably edbstituteyl dtonc] ol dgmesont ai ni ng
6-12 carbon alaRBuRACEcRPLd SRaLd ¥ s@Bf Ri4ni ng one or nore het eroat ons

sel ected fromthe group consisting of okXygen, nitrogen, and sulfur, where
the bridged bicyclic ring is optionally substituted from1 to 3 tinmes with

substituents I si,sting,.of Cl- al kyl, -C(0)1213,
and - S(0). 1213 l”g?c& @?‘t%@%ﬁfﬂg@%ﬁ‘%@&a%ﬁP@gt‘%%ﬂh"%%iﬁ%‘{ ﬁt’lﬁt ed with a
bri dged bi cyciubsgitutehpooerychd o ligyeBe 421 aareosurgdf ons and optional |y

containing o eteroato se t fromthe.group consisting of
oxygen, nitr g&ggﬁ?ecf;ﬁétefgﬂﬁm P P“(\E/%Ogﬁ%m}u#éﬁm%ﬁa@‘é’dmﬁf"gi’&y%" $Yy is optionally
substituted flretmoatyltand B*fd swbsitid moﬁﬁdyﬁﬁdéﬂlii@mi@arg%ﬁféie% [fomthe group
consi sting of Cl-(%.‘iB atlfk |, -Cé_q?)og%s’ ?n%k S(0)"R13; 10 2, 1s selected
fromthe grOLRSO¥;28 stf‘%tlgé“(?n&‘m S oEjorE a1 1S substitersd phenybeanddy| is HCa- C7

cycl oal kyl al kyiR"™, ag@RICC Q@R ), Wiefe! eash hQhgdals/ed - s wifads cl oal kyl ,
and C4- cygl 8a| kg%ﬁkyl@s optionally subgst |_tlﬁ§e% Mcl)r#@? %@%Syi mes with
subst i t uent s AsCHES e BRiwglly srbrtitgted o | o Stihescvidusubstmntsrs dgfimdp

consi sting ofpeldw mMRLR11, CI-C4 al kyl, C3-C6 cycloal kyl, and C4-C7

cycl oal kyl al | cyl,, where each of Cl-C6 al kyl, C3-C6 cycloal kyl, and C4-C2
cycl oal | cyl alRreyjifed that doxt Goprpapndp of fymulat Iy Eds substituted bEydiddryles wi t h
substituents i 4 OWpilN _ 10T, 13ang, RL3 e, each i endent |y
sel ected f ronk?t&ﬁdei%gragﬁg Esgjrlls‘ldgt i ng%jeng p’f?e(ﬁgjlg, ’ "@@‘n@v,‘éﬁy‘?ﬂ?%% %%?Cpﬁ

pyri midi nyl, agd.avicradach 8f the €16 rikybisoptoratip metsiimtedtnacy &l 3 smbwligr ocycl es,
and [5,5]-, [Sgb@ilﬁentS.[an%ﬁegb%fbw[ig’RH;"ag sed bicyclic carbocycles or
heterocycl es containing 1- et eroato sel ected fromthe group consisting
of oxygen, nipreadpdrihatdorccosipbtinus of Gpinulnal Xys sibhgied tofsbytiomBekodpl 4 times
with substi t%g@hsisassbg thlécﬂed beL[gw 0 )ﬂ;, o[]ml%tZ a?}ﬁi Rn are taken together
with the nitrogen't FEhTPRRY LT Y PAPPACHELTG S a het erocycl e sel ected
fromthe group consisting of piperidine, pyrrolidine, piperazine,

cont ai pi ng. 1 1 BIGAO B e SE B ORI e STt SED R S (GRS G Crfd Coxygen.
nitrogen, and;achil C,-Bhakentihe.- LIRYE LG € ScORL tiputed from
1to 3 tines \7\,ith a szubstitﬁh}gnt dgkgtit)ggt eyd’idnde%eﬁ%k)?@lagk&’(?@g%e(%%:%%ﬁrence
t her eof from n&s gkihp2-Coniratli GoCeotlkymd. 6geh, cycloalkyl, and Cu-C;

cycloalkylalkyl is optionally substituted from 1 to 3 times with substituents as defined

below in R



cyano, -OR1, -S(O)R, -C(O)R1, -C(O)NRIR11 and C,-C4 al kyl, where each of
Cl-C4 alkyl is optionally substituted from1l to 3 tines with substituents
as defined belowin R15; nis 0, 1, or 2; Rl4 is independently sel ected at
each occurrence froma substituent in the group consisting of hal ogen,

-NO2, -01232, -NR1R11, -NR12C(0)21213, -INKn 12C(0)NR12R13, -S(0). R13,
-CN, -C(0O)R13, C-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, C3-C6 cycl oal kyl,
and C4-C2 cycl oal kyl al kyl , where each of gCl-C6 al kyl, C2-C6 al kenyl, C2-

11 G6 al kynyl, C3-C6 cycloal kyl, and C4-C7 cycloal kyl al kyl is optionally
substituted fromlto 3 tines with substituents as defined below in RI5; and
R15 is i ndepeRdérieleyted oacthedroap censisting oty rabrpes, -fORM-8(@)MBS1-HENjent |n t he

group consi sti R on hiak 0ge) 0-Rl3 Ik
-S(0)R 3, arylag)gnd Hﬁtwefr{ 2dr: ?131\3%15&26():6%%@?22%51 ill’cbpo %‘%‘P@Eﬁ{} gr oups
i's optionall yC$ﬂb§Y¢IOQik3édkflr whwrb ctad of Gy i-Beslkyl, Ch-Cs ulksltyl f@ery fkyagl, def i ned

b RL4; bl e sal
her cof [ 0013 ResHEL P el hon it PPRARIF Y FBe faft otk o Stch as

dul oxetine, wihlsalfstinicns as défmedvebivicR"ape ot hers that wor k mechani stically
t hrough transporter reuptake inhibition, provide evidence that potency and
selectivity are inportant factors in leading to drugs with an inproved

ef ficacy, inprowerR?tdrepapdithityl] wikKace paidsotthitlontyonk @F RT LRARTEBEMOT new
clinical indi gatl ons. Dul oxetine, a dual action transporter reuptake

inhibitor, is Elgﬁll’ectl ve inhibitor for serotonin transporter protein and
nor epi nephr| ne transporter protein reuptake (Sorbera et al., Drugs of the
Future, 25(9): 907 916 (2000), Which is hereby |n090r porated by reference in
its entirety)RatidhhaoesedR raPRet 64Cs dkyk ’r{‘é\htqf eNRIBNG where deghrod €516 and

di abetic perlmﬁr@bptmwﬁpm&tmu&d Rkt tolarkuﬁééku% stﬁaéﬁ% el TRRANC! S

attribute the gffect of the nmedication on broad spectrum oeﬁsogepresa on
synpt ons, whiBhsinclude enptional and pai nfuI physi cal synptons as well as
anxiety, to its dual reuptake inhibition of both serotonin and

nor epi nephrine, Venl af axine, which is also reported to be a selective
serotoni n andRienéBi rﬁé@bﬁdlmsiepmalpm&kelammfmmme gfoShliebnsetiag 8§ H, has been

reported to e i r do te onse action
hag been a dr g&BZ%k’@i ?Dﬁﬁ%hl é? % %’fcgag(%raﬁq 6n’ 8%4?%@'3?”@35‘5%%6“ g.’, t he
si ngl F act i on-Gealloti,any- G csgeloetktyl wsd Ce—apbﬁihﬁikhwdlk}b:mtQﬁ@ne(l@%ﬁibbtlﬁdt@fﬁam For y
exa e, n this,.class, can take four weeks
or Irrgnger forwotﬁﬁ)lm%‘f' t&?ﬁ??ﬁe gq(’ﬁl?‘?mc "t ake effect.

100141At onmoxek P rad RS‘IHRAE!"EEBMepérMent@ RECRDIHRAPNE LRGP @g{sgg;,% ¥€pich@nspor t er
reupt ake i nhi bi t}gqudﬁghq*geen mar ket ed for the treatnment Unli ke

RITALIN(r), off8% 5T ¢-PsEbeise ImpPnoeetic H?feregmeéfwl@%wheﬁtheof ADI TD,
at omoxet i ne Nhasnjii bdnkfl, &id NQr BGhdvbtad BéndoicIRRAEAE LI RBMQr ter. As a

result, substituted from 1 to 3 times with substituents as defined below in R™;

" and R'! are taken together with the nitrogen to which they are attached to form a
saturated or partially saturated monocyclic or fused bicyclic heterocycle selected from
the group consisting of piperidine, pyrrolidine, morpholine, thiomorpholine,
{1,2]oxazinane, isoxazolidine, 2-oxopiperidinyl, 2-oxopyrrolidinyl, 3-oxomorpholino,
3-oxothiomorpholino, 5,6,7,8—tetrahydroimidazo[l,2-a}_pyrazine, 5,6,7,8-tetrahydro-
[1,2,4]triazolo[4,3-alpyrazine, and other monocyclic or fused bicyclic heterocycles
containing 1-4 heteroatoms selected from oxygen, nitrogen and sulfur, and is
optionally substituted from 1 to 3 times with a substituent sclected independently at
each occurrence thereof from the group consisting of halogen, cyano, -OR'?, -
NRYR", -S(0),R", ~C(O)R”, and C;-C4 alkyl, where cach of C;—Cy alkyl is

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



12 atonoxetine has the advantage that it is not scheduled as a controlled
substance because it has mninmal potential for substance abuse. [0015]In a
manner sinmilar to the newer clinical agents |ike atonoxetine, duloxetine,
and venl af axi ne, the conpounds of the present invention may exhibit

i nproved efficacy towards broader synptoms of depression. The conpounds of
the present invention may also exhibit nore rapid onset of action in the
treatnment of central nervous system (CNSkp di seases, such as depression. In
addition to providing inproved efficacy, the conpounds of the present
invention may al so exhibit fewer undesirable side effects. Finally, because
t he conpoundsRofand Re e exkemtogethornith bn npegsesswiscldinee neeattidhad sporh er

(Pt ake | DO BB e Rt . FomcrTne

Lo, ik e oo el AR

Da;/'s nignt Pﬁef %oglga\{mtggggr?é z:t’cféﬁf,og%if"w,)geaﬁ%)m i the ring, where the heterocycle 1s
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"?, ~-S(0).R", ~C(O)R", and C,-C4 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 cach of C,~C4 alkyl is optionally substituted from 1 to 3 times with
substituents as defined below 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 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, nifrogen, 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
when R is -NR'’R*" or -C(O)NR'R", cither R'® or R"! is 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, where the bridged
bicyclic ring is optionally substituted from 1 to 3 times with substituents selected
from the group consisting of C,-C; alkyl, ~C(O)R"?, and —=S(0),R*, or either R or
R' is a C;-Cs alkyl substituted with 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, where the bridged bicyclic ring is
optionally substituted from 1 to 3 times with substitutents selected from the group
consisting of C,-Cs alkyl, ~C(O)R", and -S(0),R"?;



X represents a 5- or 6-nenbered aromatic or nonaromati c nonocyclic
carbocycl e or heterocycle selected fromthe group consisting of phenyl,
pyridyl, 2-oxo-pyridinl(2H)-yl, pyrimdinyl, pyridazinyl, pyrazinyl,
triazinyl, pyranyl, pyrrolyl, furanyt, thiophenyl, oxazolyl, isoxazolyl,

t hi azolyl, isothiazolyl, pyrazolyl, imdazolyl, oxadiazolyl, thiadiazolyl,
triazolyl, and tetrazolyl, optionally substituted from1l to 4 13 tines
with substituents as defined bel owin Rl4, or other 5- or 6-menbered
aromati c or non-aromati ¢ nonocyclic car bb%ycl es or heterocycles containing
1-4 heteroatons selected fromthe group consisting of oxygen, ni trogen and
sul fur, opti ORH ik YelSoakdStd h b e

defi ned bel ow in 1244; or {%Jﬁ&mlhuﬁ]‘ﬂfﬁ[g g]E%lk‘% ?6(]5%9%&}(Ul a‘7 fused
bi cyclic car be¥yalkylaby 1*@@6%@3&?6’\/*@@ cach eﬂcif—(bmklyhéf g}(@yqﬂozdb)ﬂ,sarﬂtmm of

i ndenyl , inda , d|h obenzot hi ophenyl ,
dlhydrobenzofE?gﬁ§% onmgﬁﬂ§&§£;fﬁgg o Pﬁ& XB&H?@%&‘@F&?OXOIyI
benzooxazolyldﬁb@ﬁbd@ﬁuaﬁd?yl benzoi sot hi azol yl , benzoisoxazolyl

i ndazol yl, benzoi m dazol yl, benzotriazolyl, naphthyl, tetrahydronaphthyl,
qU|noI|nyI i soqui nol i nyl, quinazolinyl, cinnolinyl, phthalazinyl,

qui noxal i nyI Rb”ems_abﬁ[cﬂcdzm’m]l thelgampmy)hsxsttngmel{ NRPRY't ¢j-az byl €5-Cs

2, 3- dlhydrobe | i dr obenzocycl ohept enyl ,
t et r ahydr oben yC gﬁg%%ﬁp %ydi?ailﬂg"’ﬁp% %rge‘%ﬁhoﬁgf éﬁ 03*86 cycloalkyl,
6aH-t hi eno[ 2, &ddlal-(m @alb@ﬂkylalkyl fstopdériagll; @fbdtiBrda (RO 11 b B‘Yﬁnes with substituents

i mdazo[ 1, 2- a% p ﬁl%; n F‘p%trsazol o[ 1, 5-a] pyri di nyl,

[1,2,4]triazol0 ‘%: ‘?f]{ i R thleno[23b]furanyl,

t hi eno[ 2, 3-b] pyri di nyl, thieno[3, 2- b]pyridinyl furo[ 2, 3-b] pyridinyl,

furo[ 3, 2-b] py. idl L, t hi 3,2- d] p rimdinyl, furo[3, 2-d]pyrim di nyI
t hi eno[ 2, 3- b] iraa rfﬂfe eﬁ&ﬁﬁ%’%{’%ﬁrﬂlm&e Flos gt @gsplup consisting of phenyl,

benzo[ c] [ 1, 2, @hii @mdaa@mm%dﬂlyﬂwaéﬁ 9% 2on ORBEALEA L hoRREl Ut
i mdazo[ 1, 2- a] yrazinyl , razo

2- 0x0- 2, 3-di H}?&ﬁf%qyéﬁﬁa@péll%ihz[éﬁﬁ 6@ ,:@rénp Flefubarlbi@rebix cirbebykicnyt | 2-

oxo- 2, 3-di hy C oxa |azonI
benzo[ Sl queﬁr%(!li’g%;y g‘(él%llf;ikg 1351%%6? {tbrqé %‘%’ég edt}? 81% ]rJ P ggimﬁ%}

3-oxo0[ 1, 2, 4] t¥ivaeie hivoges aad qur dlpth@le]siﬂ)suyItcd f&)qnhllomaltlh}eb &hth&hibs’hw‘eﬁtd from
Ito 4 tines b5 as defined belowin Rl4, or other [5,5
[6,5]-, [6, G%Egﬁ%q%h%ﬁf uged bi cyclic carbocycles or heterocycl[es I

cont ai ni ng 1-%° het RY art tekm tegdtlees thét the mifvgdago GMMRLEARS hiskchdto BrnPxXygen,

ni trogen, r nally substituted from1l to 4 tinmes with
subst i t uent sq‘ﬁgey‘%é@c r%““‘l&&%‘g *'i“%gf?éipzl"""ﬁéi“ﬁgs" HPeEgmeePsaTokigine, Ripereincal keny! ,

C2- 06 al kynYtl @w%aﬁg&idﬁﬁidﬁyé thiefmofpho e, EHCH RS Hedehsth kv @on%ﬁ@ ply which is
optionally sqﬁ%tlguted frg:g tﬁ 3 times with substituents as defined bel ow
NS

in RL5: qaiomy scfecte proup-sonsistiag REKMECH, Mtragen. &k yuifir, Wigs 6

cycl oal kyI ahic 4erOycl)E baankhy aibkiittsed f

substi t ut ed f.rom Ita((YJy 3 II%ES veiI't h subs???ﬂleﬁt?)swggmn ??\@ tggrpgé\i}:é{%d R 5; or
R2 is gem di i¥eRgIdentiysat epeh ocgpgeng thereof Eamiihe ardup condisting %M&mt ed fromthe
group consi Stelgi, QﬁR - ¢ren e 1) -

“NR1612. 11, }y ysﬁ@bR C(O)gm QC(O)%‘ )56%]“1% Jﬂmy&%@f B0 Phal Kyl
and C4-07 cy&ro%‘ﬂ %lysr!aq (Pdvmal\'wélb@ltetad:fromfl mﬁellﬁiﬂs@&@bkquts@@déﬁqeﬁl kenyl ,
C2-C6 al kynylbclog’ingﬁs eycl oal kyl, and C4-C7 cycl oal kyl al kyl is optionally
substituted fromlto’3 times with substituents as defined bel ow in R15; or
R3, R5, and R6 are each independently a 5- or 6-nenbered nonocyclic
carbocycl e or, pg eppsycle, optionally substituted from1 to 4 tinmes with
substituents as dlélp rned below in R14; R4 is H, hal ogen, -012.12,

-S(0) 11R13, CN -C(0)R13, -NR161231, CI-C6 al kyl, C2-C6 al kenyl, C2-C6

al kynyl, C3- oal K C7. cycl oal | cyl al kyI where each of the

Cl-C6 al kyl , 68?“12‘8%1 ScPcE,‘fgé%eaﬁ’l‘R neecdingy sl Bﬂuglaw gylgrovand C4- C7

cycl oal kyl al Iciydsxshﬁg @Dﬁdl@g@ﬁliwo;subgﬂ% ENRER ! o (3 8 N e

substituents g@)dghl d bel ow,,in 1215; R4 is a br| 6{@‘3 }mc rihg
(

contai ning 6 r borNat SR anti-6ptikgng- Cyaléﬁanﬂ,ﬁzrﬁa’@kmmb%smre

het er oat ons  gRliGMte dnki Qo the, Y nltro n and

sul fur, vvhereﬁJt he yg“nd ng 76?00%{29 R PQ}H&I@?RO dnaﬁl‘iﬁyﬁsﬁbgﬁt 2f roml to
3 tlrres W th substltutents sel ected fromthe group consi sting of Cl-C3

al kyl, -C(0)R13, and



or R4 is phenyl, pyridyl, 2-oxo-pyridin-1(210-yl, pyrimdinyl, pyridazinyl,
pyrazinyl, 6- oxopyridazin-1(6H)-yl, triazinyl, pyranyl, furanyl, pyrrolyl,

t hi ophenyl, pyrazolyl, imdazolyl, oxazonI |soxazolyl t hi azol yl ,

i sot hiazolyl, triazolyl, oxadiazolyl, thladlazolyl tetrazolyl, i ndanyl ,
i ndenyl, indolyl, isoindolyl, benzofuranyl, benzothiophenyl, i ndol i nyl,
di hydr obenzof uranyl, di hydrobenzot hi ophenyl, indazolyl, benzim dazolyl,
benzooxazol yl, benzot hi azolyl, benzoi soxgzol yl, benzoi sot hi azol yl
benzotriazolyl, benz, o[ 1, 3]dioxolyl, naphthyl, quinolinyl, isoquinolinyl,
qui nazol i nyl, C|nnoI|nyI pt hal azi nyl , qui noxalinyl,

2, 3-di hydr o- b@ﬂ%‘b}[wl@o@@ypiﬁwyl @tpﬂcyzloa]wmuamsrqpmnany substituted from

benzo[l 2,4]t I|2| qui nolizinyl, 15
6aH t hi enof 2, iid? %F%X‘!dglzt%hﬂ%%%%repg dﬂ‘?‘% vl p di nyl ,

i mdazo[ 1, 2- a] pyridi nyl, pyr azol o[ 1, 5-c] pyri di nyl ,

11, 2, 41tr|azo ol 0 1.2, 4]triazol o[ 1, 5- pyridinyl,

t hi eno[ 2, 3- b] url%lrﬁlg?p%ll?%lh F%C%’M F'%ffer’i’ﬁ TR S@h%f@ngmﬁﬁ)@fﬂ‘ﬁh nyl ,
fino[ 2, 3-b] pymnshsﬂn;g qf {w a[uagar th(mH'i min[}glaikyt hogﬁo[ﬁ{'QRd ayoh rdigyl
furo[3,2- d]p t hi eno % 3 ra2|n}/ i m dazo[ 1, 2- alpyrazmyl
56,7, 8- tet r%/{qu)}%}’ {ﬁd d‘gl}%f ﬁ_dcg %ﬁ)ﬁy ?F ﬁ%}?mary groups is optionally subsfitufed

6, 7- di hydr o- 4fbipy rtad ik Eatlm@ﬂshﬁmﬂﬂs@%(@&ln@bfhbov% in R';

0xo0- 2, 3-di hydr obenzow azol 3, 3-di met hy1- 2- oxoi ndol i nyl ,

2- 0x0- 2, 3- di KYdPEHIde RFH BpP @n}?fwwlm srgeptalieritahestqfl, 2, 5] oxadi azol yl |
benzol c] [1, 2, 5] thiadiazol yl, 3 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi nyl ,
5,6,7, 8- tetrah dro-[1, 2 41t ri azol 0[4 3- a] pyrazinyl,

[1,2, 4] triazal é{i 3- a] Pypuichjacent clinical investigations with drugs such as duloxetine,
3-0x0-[ 1, 2, 4]¥ehiaBAcOdifmdxhBYdnl QiR |

5- or 6- menber@}caj1 ar gmatl c or naon ar%nta |yﬁﬁ?ﬁélgg?éﬁ?%@é%%%mnﬁ%%%
het er ocycl es fe‘éiﬁ“‘{eBn*BTlﬂOﬂ [1360‘54%"1({@8066*}13‘( potancy @ﬂﬂclcbm@@chrblrﬁ:m@:lamc
carbocycl es g b8t eI N9 et eroat ons, sel e te fromthe
group consi sting of Coxy% Elg%d;fn chi% (TP PTPIGRES BAHARINIC B85t i t ut ed
from1l to 4 tandr@ght\mforrtr@unmt Dfmelmlmmdmﬁmmdmejx@ﬁind, adil4étionpr ovi ded t hat

for conpound X 1S substit.ut. hen and R4 is substituted
nonocyclic ors[r gl cycﬁr'{gl(’:%tgl?e Iﬁhlgmr B¢ S‘étF‘S?I“L’h ‘S‘F‘H@ é’t‘{%Fa‘FB‘?rt%B%‘é’ﬂmds of
folrJ nul a | Bd Xnil sorspinsptiring treskpbit@ychteia r&l’dekeﬁ“EorB@E er Q?Mgs@%g@ﬁ;nbﬁ f
substitute r. Dbi or heteroaryl: provided that for
conpounds of rﬁggﬁ%?gllﬁg@Og(fwg‘yc@d%}g?&{%}?%ﬂp%ﬂ% Y refgiencRan jtsentirety)omd 2,

-S(0)" 1215, G@Q&d@ﬁ&;arkdﬁﬁlﬁﬂthc -tIQMmeﬁta:{f@gﬁiﬂsmd?tran@'dla@@uc;ﬂ)éﬁ{)heram%o atﬁf?:Ch of
the C-C6 al Pégl &éﬁklrﬁtlonaly substituted from1l to times wt

substituents @ stdied drsercherssattrhutstheieifect pfthe mgticetimpouridsadof

fornula I D, XpdcsuslIatprbsstcnd | R4 is H,
_OR12, -S(0)612 13, Ibr[) YRR WicRinklydR e g&%&l%ﬁf Hingfi it I kyl . where
each of the @Ym@eméldwplﬁ%awﬁtﬁa #$ dtyal mp@kct mbﬁbédqufé)mh},eztomnﬁl andrres with
substi t uent s nagnfefinRed | conpounds of
formula I E, )I(1 |g glat;stl y&tﬁlg%%#%rr}g@é}gis aﬁgqéﬁg%gﬂ%lda Stepeagl\fs Sefosfons}'bﬁl ituted
monocyclic omowpwmme reppyake drhithier é?NiéIrqHss) hasaaee:(}epeﬁﬁi talekkyibu a G136

glp't(le(r)]ﬁal ly su Sl(tiil Ilﬁ%t{%lc?m Oﬁnﬁ@g(&%% ?%smn ?13%6%%&??"'5%}% g‘ Eéllg’lél‘ ?%Ldl Eel ow

in RL5; generation antidepressants, i.e., the single action serotonin selective reuptake

or ot her

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,

[0014] Atomoxetine (STRATTERA®), a norepinephrine selective transporter
reuptake inhibitor, has been marketed for the treatment of ADHD. Unlike
RITALIN®, one of the most frequently used drugs for treatment of ADHD,

atomoxeting has little or no activity at the dopamine transporter. As a result,



R8 is selected fromthe group consisting of H halogen, -01212, -S(0)6R13,
-CN, -C(0)R13, -NR19R11, Cl-Cs al kyl, C2-C6 allcenyl, C2-C6 al kynyl, C3-C4
cycl oal kyl, and C4-C7 cycl oal kyl al kyl, where each of C, -Cs al kyl, C2-C6

al kenyl, C2-C6 al kynyl, C3- C4 cycloal kyl, and C4-C7 cycl oal kyl al kyl is
optionally substituted from1l to 3 tinmes with substituents as defined bel ow
in RL5; or R7 and R8 are gemdinethyl, with the proviso that only one of R7
and R8 is gendinmethyl; R9 is H, hal ogen,+OR12,Cl-C6 al kyl, -CN, or

-NR19R11, where each of CI -Cs alkyl is optionally substituted from1l to 3
times wth substituents as defined below in 1115; R19 and R' are each

i ndependent | yatg@Pé%tnédiaS flhémi\tah@g@?h@tjpismonmhsduladgis(afcohirolle@@ﬂjsﬁiac Cl1-C6

al kyl , C3-C6 al kyl al kyl , where each of Cl -C6

al kyl, C3-C6 g%/ég "?T]lléix}'mmﬁ{lgpo t%fog%;c 8% %Psa‘ﬁ kyl is optionally
substituted fH8b5]to 3ItlﬂansidmIeslubﬁlbInéwﬁrdhﬁzcal&g@l&ﬁ likedohetedive,i N R15; R19

and R' are ea ndepend ected f t he grqup consisting of phenyl,
benzyl, and o lﬂ%xreém%ran FFQ?%%P%? OB So s ares Heyered mphgtdieach of t he
phenyl , benzyimpraved eEf-“xca@;rto@afmmhﬁﬁﬁfkyﬂi@fdﬂﬁyﬁhbﬁeﬂ@%heqﬁgb! uhds sRARd onal Iy
substituted from{ substituents as defined belowin R'; R19

w t
and R' are taR&™ '8@5‘3?‘??51’“% A Gf‘lﬂgltm"f‘?‘ﬁ BP0 ofiprtion It the freamentaft ached t o

form a sat ur ajeattalareroas tyisehd (CNSLERLE HudMRAeNEdsich. B addiiBdo BlRYdild C
het erocycl e sel ect group consi sting of piperidine, pyrrolidine,

romthe
mor phol i ne, llrﬁpé‘i’?ﬁ ﬂj SEThhe ‘PTPQ‘}W8§¥hﬁﬁfﬁéeﬂf|H§f@§t%@drlﬁdﬁlﬁeexhlblt fewer
2- oxopi peri dlﬁlﬁdbmra@te%&y{%é@' Figlh rphol i no,
5,6, 7, 8-tetrahydroi ni dazo[ 1, 2-a] %Fgcza?sr?ce{ﬁc%ﬂ?ﬁ]{blﬂ%édﬂheﬁcs%ﬁﬂh@én‘aﬁi?
5, 6,7, 8-t et r DT E‘L“’Qfsﬁﬁ'%‘?sp%lfi%FW@RQI@}WTQW‘%; thepnate exiieeted fobroesyfl i ¢ or
fused bicycl |@rgaﬁ&;9§ry&yg§cﬁgg SidBisng 1-4 heteroatons sel ected from
oxygen, nitrogen and sul is optionally substituted from1 to 3
times with a substituent sel ect ed i ndependently at 17 each occurrence

t hereof fromthe groupl%pf - 12.13, -S(0)R 3,
-C(0)1213, and C-C4 al ﬁ%e?ﬁ%@&‘ﬁ‘?ﬁm %WN?E}%pti onal |y

substituted from1 to 3 tlnes W th substituents as defined below in R15; R
and R11 are tl4k4 t ogetThepregint hlvclﬁé)nﬁﬁlahcm@manmounm irephestitedbyar e attached to
forma heter I .consi sting of piperazine,

2- oxop|peraz?ﬁ%ﬁhﬁ?ﬁggég&%ﬂ%h% iazep an Q%RHE ‘ox0- 1, 4- di azepanyl ,

1, 4-di azepane, and ot her heterocycles cont ai ni ng one additional nitrogen
atomin the ring, where the heterocycle i optionally substituted on a ring
carbon with from1l to 3 tinmes with a subg?ituent sel ected i ndependently at
each occurrence thereof fromthe groug® iggti ng of hal ogen, cyano, -0OR12,
-NR12R13, -S(0)111213, -C(0)R13, awmd_&l-¢4<al kyl, or on the additional
nitrogen atomfrom11l to 3 tines with 5 i
at each occurrence thereof fromthgg a uOﬂSIStIng of S$(0)11R13,

-C(0)R13, and CI - C4 alkyl, wherein acf ofR'Cl-C4 alkyl is optionally
substituted fromlto 3 tines with substituents as defined belowin 12! 5 ;
Rl and R' are taken together with the nitrogen to which they are attached
to forma heterocycl e sel ected fronlthﬁ qgoup consi sting of piperazine,

2- oxopi perazinyl, 2- oxo-1, 4-di azepany 0xo0-1, 4-di azepanyl ,

1, 4-di azepane, and ot her heterocycles contalning one additional nitrogen
atomin the ring. where the heterocycle is optionally substituted on the
additional nitrogen atomw th a substituent selected independently at each
occurrence t hler @dfonfatcomitsimagd GupincbeRios Sicogfigiatphgmayl , benzyl, and 5- or

6- menbered aromati c heterocycles containing 1-3 heteroatons selected from
the group consisting of oxygen, nitrogen, and sul fur, where each of the
phenyl , benZ)X repS¢htda 5-a1G-ReMBIRPHEMlatedrelbOsY Sk ﬂla@nd%?&llc%?a'ok;yclesélbﬁ ituted
froml to 3 nes %n q %F tltuents as defined below in R14; or when R4 is
-NRLR1l or - FaRyPriciected fare thergroupy coppisting o4 phyniyh gidd i ?c%)l ]i’}flfldm-ng
cont ai ni ng 6+ I Qi d I t

het er oat ons sg%gg?]%@fron?ﬂﬁwﬂﬁfggpb%g%§%S¥?%§ﬂo€%Q§Pg) ﬁ? @% and

sul fur, wher &iepenyr pegelyl, mow@ml,ct xai:qigl iSch@mlvbpﬂlatquismbéetznlyut ed from1 to

2. TS RSl G50, LA NS AR P,

substituted with a bridged bicyclic rlng contalnlng 6- 12 carbon atons and
optionally containing one or nore heteroatons selected fromthe group

consi sting of oxygen, nitrogen, and sul fur, where the bridged bicyclic ring
is




18 optionally substituted from1l to 3 tines with substitutents sel ected
fromthe group consisting of C1-C3 alkyl, -C(0O)R13, and -8(0)"R13; R12 is
selected fromthe group consisting of H Cl1-C4 al kyl, C3-C6 cycl oal kyl,

Cl -C7 cycl oal kyl al kyl, and -C(0)12. 13, where each of Cl-C6 al kyl, C3-C6
cycloal kyl, and C4'" C7 cycloal kyl al kyl is optionally substituted fromlto 3
times with substituents as defined belowin R15; R15 is selected fromthe
group consisting of H, -N12.10R11, Cl-C41al kyl, C3-C6 cycl oal kyl, and C4-C7
cycl oal kyl al kyl , where each of Cl-C6 al kyl, C3-C6 cycloal kyl, and C4-C7
cycl oal kyl al kyl is optionally substituted from 1to 3 tines W|th
substituents #dgcgeithnelptibsnows ilefingd belowrin RY* ord@hansd oRi-Biembereé ambnatic

dependent | : f 2
ngr Iegggl ﬁ;l y Biﬁﬁ&fgﬁgﬁ O3 B/a%c% %9}9%& OQ%IG%I'OI n chB ngr%%p?tgrg%%cyd ic

het er ocycl es, Sc’eimﬂe({ %Qrﬁ}he gr{nﬁa ®h81stu{gﬁzf 6}cygenm1tr{>g:‘en7aﬂndfsuE@dolmoﬁmg]

car bocycl es or r c ont ai ro ns.sel,ected fromthe
group consi st Flhbgs{atg edg&ﬁbeﬁo4ﬁ?1€°f‘5'é€ﬁ“%gtétﬁ@“§ﬁﬁ4%?eﬁbcg‘w BHRIIY substit ut ed
from1 to 4 tiXnes [W}6SkEE]L,wed,3]-RscddadsichethrbRyOWol Ret@ddicicQblcRl@ and R13

are taken tog with the nit nto ich they are attached to forma
het er ocycl e sgrPglcE‘%gfof’P BsEHES lﬁgﬂ‘ybbrh%‘v‘gt bangofyrany pawpthionkenypyr r ol i di ne,

pi per azi ne, 1dlzﬂayai1omptan@heﬁwrdmmkdbe@zofarmy@md@misblﬂeol zaﬂﬁom{ er
het er ocycl es 1-4 heteroatons selected from ¥ up consi sting

t
of oxygen, gon @rﬁd‘ﬁfﬂiylsH?IVH?XJ'ZW'@P@ZP%ZW& é’lﬁ@@w@lhéizi)ls’ opt| onal | y

substi t ut ed fl’)@ﬁbﬂ;oiaﬁo lﬁﬂdﬁﬁﬁ doBoigni$BOS1, bbb zSI (i ndependently at
each occurrence thereo from he grlodp c%nm st ﬁ5§g¥ﬁﬁ;}ﬁﬂg@ cyano, -O0OR1,

-8(0) " Rm - C( B Ry dreneplghyirguEo linyl, aseuiaplingh, cmu@qlmym@n@ne’a@htharaz@n C4 al kyl
is optionall thﬁh@ﬂﬂé}luﬁﬁg{){flrﬂ}mrémﬁﬂ §erfzb[g%%gm &ﬁﬂf%%%dr dignts as defined

below in R15; n is G, cted at each
occurrence frW@Uét]lf!j@slnﬂu*éﬁﬂhwncnwedl@yfb‘uwncm}sloheptagl of hal ogen, -

TR s R s R L RSO N, nyfﬁ-@%}@?ﬁmﬁ and
C4- C7 cycl oal I@pahkb[%ﬁ%mr 1é1n¢hmd@io[mﬂwldin&§! byl‘afaﬁl@ﬁ bk, C27 CB
I AR R R LA BV 121
and thieno[3,2-b]pyridinyl, furo[2,3-b}pyridinyl, furo[3,2 -b]pyridinyl, thieno[3,2-
dlpyrimidinyl, 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-ox0-2,3-dihydrobenzo{djoxazolyl, 3,3-dimethyl-2-oxoindolinyl, 2-
0x0-2,3-dihydro-1 H-pyrrolo[2,3-b]pyridinyl, benzo{c][1 ,2,5joxadiazolyl,
benzo[c][1,2,5]thiadiazolyl, [1,2,4]triazolo{4,3-a]pyrazinyl, and 3-oxo-
{1,2,4}triazolo[4,3-a]pyridin-2(3H)-yl, optionally substituted from 1 to 4 times with
substituents as defined below in R™, or other [5,5}F, [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'is H, C1-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, C3-Cs cycloalkyl, or C4-Cq
cycloalkylalkyl, each of which is optionally substituted from 1 to 3 times with

substituents as defined below in R'>;



R15 is independently selected at each occurrence froma substituent in the
group consisting of -CN, halogen, C(0)R13, Cl1-C3 al kyl, -0R12, -Nee,
-S(0)"R13, aryl, and heteroaryl, where each of the aryl or heteroaryl
groups is optionally substituted from1l to 4 tinmes with substituents as
defined above in RN, or an oxide thereof, or a pharnmaceutically acceptable
salt thereof. [0017] As used above, and throughout the description of the
invention, the following ternms, unless otherw se indicated, shall be
understood to have the follow ng neanings. [0018] The term "nonocyclic

car bocycl e" neans a nonocyclic ring systemof 5 to about 8 ring carbon

at orrs, preferé‘bll%/HBC:o@s 8kylTGeCy allenyil, LorGrdiryona Cs-€; Cbﬂbalkﬁﬂ,}brmm-,.al n one or

more car bon- ca e S cl,ic carbocycl es

i ncl ude cycl op 9{%}?&% %OEBPQ, ICh%(p @%@P %ﬁﬁﬁe«?& Qé‘r’ﬂf WHgnd the |ike.
[ 00191The ter mbﬁhmnmﬁ&:ﬂafmedhbelewomyﬂ ei'’ means a nonocyclic ring system
consi sting of about g @? ring atons, preferably 5 or 6, in which one or
nore of the atRomsg ey ing systemis/are elenment(s) other than carbon,
for exanpl e, nltrogen oxygen, or sulfur. The prefix aza, oxa, or thio

bef ore heterogy S that. | east ni trogen, oxygen, or sulfur atom
respectively, % gi ?rgj‘égér}lm & énﬁP?ftjie%@bW&Cﬁdrﬁ%@aéwuﬁwsﬁﬂg af et eroaryl is
optional Iy Othbg@d OR"| FErOg @Y, es:@oﬂd(%a%m’i‘)ﬂé CLbgalkiINg, £ am&@ﬁromt' c,

but may be fUﬁed t an argmatic rin &present ative nonocyc
het erocycl es i aldmpyenis ENCH@IkYb@B@pp 75 loadiodad gz whese Ofa:h@ftﬂqé31+¢d<e

[ 0020] The t er pky ﬁCQ@E&@nﬂD@OQé@Hr@I @r@%wahgyx 5@]6@ %ﬁc@ﬁnﬁ&% iﬁ ring

systemof 5 to about i'ng _car bon "at ons
aromati c. RepPlét%ﬁ‘tlléWbﬁféu Aoyt o ?ctl@@ﬁr‘b'@cﬁz@metsentmldgﬂmddnmwin ém)d t he

l'ike. [0021] The Ksez[dalfsﬁaarr@é%ﬁ' rﬁieﬂ@{a&ﬁ)ﬁi Sor %%a?ﬁl%?é’d%& o]pg%c o rb()@/nPnOCyCl I c

ring system consisting of about to'8 ri , in
whi ch one or hafgrecusic, ppﬁ@@ﬂbﬁé}b‘llﬂﬂ@ﬁﬁ@ﬂrl@ﬁm&iwm s@émnmﬂedsei&ﬁﬁﬁd(s) ot her
than carbon, fgr.exanple, nitrogen, oxygen, or sulfur. The prefix aza, oxa,
or thio before het erocycl e nmeans that

R" is H, halogen, ~OR'?, -S(O)%R'%, -CN, ~C(O)R", -NRR", C,-C; alkyl, C,-Cs
alkenyl, C,-Cg alkynyl, Cs;-Cs cycloalkyl, or C4-C cycloalkylalkyl, where each of the
C1~Cs alkyl, C-Cs alkenyl, C3-Cy alkynyl, C3-Cs cycloalkyl, and C4-C
cycloalkylalkyl is optionally substituted from 1 to 3 times with substituents as defined
below in RY;

R" is a bridged bicyclic ring containing 6-12 carbon atoms and optionally containing
one or more heteroatoms sclected from the group consisting of oxygen, nitrogen, and
sulfur, where the bridged bicyclic ring is optionally substituted from 1 to 3 times with
substitutents selected from the group consisting of C;-C; alkyl, ~C(O)R", and
-8(0)R"; or

R" is phenyl, pyridyl, 2-oxo-pyridin-1(2H)-yl, pyrimidinyl, pyridazinyl, pyrazinyl, 6-
oxopyridazin-1(6£)-yl, triazinyl, pyranyl, furanyl, pyrrolyl, thiophenyl, pyrazolyl,
imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl,
thiadiazolyl, tetrazolyl, indanyl, indenyl, indolyt, 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]iriazinyl, benzo[1,2,4]triazinyl, 4H-chromenyl, indolizinyl, quinolizinyl,



20 at least a nitrogen, oxygen, or sulfur atom respectively, is present as
aring atom A nitrogen atomof a heteroaryl is optionally oxidized to the
corresponding N-oxide. The ring is aronatic. Representative aromatic
nonocycl i c heterocycl es include pyrrole, pyridine, oxazole, thiazole, and
the like. For |actam anal ogues of "aromatic nonocyclic heterocycles"” such
as pyridin-2(1H)-one, pyridazin-3(2H)-one, and the |like, when these | actam
anal ogues are structurally connected thresgh the nitrogen atom adjacent to
the | actam carbonyl, these |actam anal ogues of aromatic nonocyclic

het erocycl e are consi dered as "aromati c nonocyclic heterocycle" in

accor dance wi bf e [2,vidintidazolyl, [[6ORRcTH2, 3t£dpynd1ﬂyh,93ﬂdahb[a;29&]bpmﬁ@npocycI e"

means a bicyc n st bout to,.11 rinpg.carbon atons,
preferably 9 E#Tgﬁodé{lazggrde@'o’tc[ﬁa ‘#]ts”taﬁ%g[rég @y‘i‘é{?%lrg za?]gf?é?l:og

Repr esent at i velpidiegt, bmanptﬂj ¥, fmambpﬂzmbﬁss b]@y‘ﬂldldﬂ thngenyl-splndany!

napht hyl , di hé@ @ﬁa@ht h 1 ‘{u onaﬂ %12 benzocycl ohept enyl ,

di hydr obenzoc Yo R’iﬁm v PHEpEERgIyl, &Hﬁ[?’tzhe i ke.
[0023] The ter mpyﬁm&ﬁ@Ihhﬁ)(@ﬁzBCb]F}ﬁhﬂﬁﬂCx‘ﬁﬁH&o 1@@@%«@@1 %}601 $c ring system
consi sting of about ring atons pre 3, in which one or

more of the atBARI9 O[rltzrfﬂpgﬁﬁt‘ké‘n@hdﬂa’rd@ éﬁé’rﬁ‘é’f‘ﬁ‘t"@@l @Hhé}owm 2 ar bon,

for exanple, &id2 leﬂ{ydrd%ﬁ%%nox&&yﬁ W S e th{NS-RERHS By R 2%x0 X Redih 9l thio
bef ore heteroc cl’e neans that at least a ni'trogen, oxygen, or s f)ur at om

respectivel y, [9ypplebettlrysdiayk Pﬁgo&ﬁ[d%S]Nﬁwpbgémfafdﬁﬂoﬂt@dMDbt oaryl is
optional |y oxj djdq%r&_g{_tblggmfﬂ[lr ’%,?;ngﬁgaﬂ dmﬁ@@rﬁm{}i{lg{;} lhve fused

bi cyclic heterocycles i ncl ude b nzo dran

benzoi sot hi azdlpyllazmﬂeﬁz%‘iik@%alpb‘l 3] pyrawa’i,dl-cwo [llmwiaydlp[MEmpmtbh-yl _
dol | l t.h
bonzot £ 1 ayol 1 Tt qeaanlatain S BONAGIS. 6L nRBNERNBRSI s porgpoppreic

[1,2,4]tri azomgl[lomy@wa]d;i;olcyqiq:srqrIhpteﬁacﬁcléh, 8t [5,5]-, [6,5]-, [6,6]-, or [6,7]-fused

tetrahydro [ 1, 4 a raz

50 e s olSYR S PERI S el 8L 3R Mg 1-5 pesgrpgmn peccted from the

t hi eno[ 3, 2- b] pyup clinkiyting dftdxgyen; olropéh, 3ndiudfer, ioptionally sCHREGMMRIMIm 1 to 4
dlhydrobenzothloph dlh dr phenzof ur any{,, 1 ndol1nyl, quinolinyl,

i soqui nol i nyl" Qh%‘t‘%%ﬁ“ ’S‘f’ld?’g@%f&eﬁfm' ng%l‘#m nyl, quinazolinyl, cinnolinyl,

qui noxal i nyl, benzol[ 1, 2 3]tr|azinyl benzo[ 1, 2, 4]triaziny|, and the |ike.
For Iactan1analqg%§i "fused blcycllc heteroc cl es" such a

[1,2, 4] triazdB4e BY/FAROHRd S farynugnkd, Xaisqulskigited H@éﬂyl\ﬂﬂ‘é}R?iShese | act ans

anal ogues ar esuétitited H{oa&dy)éh&&rm&&h@ erl%t'ﬁg‘ar%}he nitrogen atom adjacent to
t he | actam carbonyl ., these | actam anal o&es of aromatic nonocyclic 21

heterocycl e d@vig dashibntder wanpeyndsiaf Sernuly &l is suthitueaddigyeliearyl or accor dance
with this i nvepidpR. anﬁ@@%a]uimﬁut%ﬁgﬂh %{Cllg&qqr?%ﬁtgx lnch &}q{bmaans a bridged

bi cyclic ring containing 6-12 car ons a | Onal ntai ni ng one or
nmore heter oatmwd@éhécf@wmm@ﬁdstq{@rgmhﬁ é@nswistliumy Imenmycgahm Hhi t r ogen,

and sul fur. R eS BVE 13 ol C S cI UI nue I | di ne,
9- azabi cycl of ? ﬁ%ne (Cgk 9@% I?:yc)tﬂ Eglﬂégﬁ’ﬁ C‘(aﬁelgﬂ te Sach
2, 5-di azabi cych¢ 6[ L6 EI.kQI]laopm [ty aubdtitubed frankéto § ﬂﬁhﬁﬁﬂvﬂﬂﬁﬂisﬁmm& &l degthed nmeans

an aliphatic b@YW@%E bon group which may be straight or branched having
about 1 to about ¢cdarbon atons in the chain. Branched neans that one or

nore | ower alpeyvidgitbatrfor (quhuﬁd‘s afébinylla 105 diy |su1£$fxtu|t1¥d ligs®i @t t ached to a
| i near al kyI ain. Le | Kyl ups i,pclude nmethyl, ethyl,
npr opy! , E° lﬁnﬁgt %) gf&“ - p%(%})g %\%ORS’- S &hhypgen, or C1-Cs
a[kyl where each of the C1~C(, alkyl is optionally substituted from 1 to 3 times with
substituents as defined below in R'®; and
provided that for compounds of formula IE, X is substituted monocyclic heteroaryl

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

R’ is selected from the group consisting of H,~S(0),R", ~C(O)R"?, C;-Cj alkyl, Cy-
Cs alkenyl, C;-Cs alkynyl, C3-Cs cycloalkyl, and C4-Cy cycloalkylalkyl, where each of



[ 0026] The term "al kenyl " nmeans an al i phatic hydrocarbon group containing a
car bon- car bon doubl e bond and which may be straight or branched having 2 to
about 6 carbon atons in the chain. Preferred al kenyl groups have 2 to about
4 carbon atons in the chain. Branched neans that one or nore | ower alkyl
groups such as nethyl, ethyl or propyl are attached to a |linear al kenyl
chain. Representative al kenyl groups include ethenyl, propenyl, n-butenyl,
and i-butenyl. [0027] The term "al kynyl" jgeans an al i phatic hydrocarbon
group containing a carbon-carbon triple bond and which may be straight or
branched having 2 to about 6 carbon atons in the chain. Preferred al kynyl
groups have ZXt-&salloUtCoLsaiichgdnCatontkynyl, €h€; ghhiatkyl, Bnddeled neans that one

a1 Tnear al kyngPoraiP RRSEELnERNTR R By M pr ol Hhtele iR

propynyl, n-tugtominlR’’;2- but ynyl, 3-net hyl butynyl, and n-pentynyl. [0028] The
ternl"cycloalkyl" nmeans a non-aronatic nmono- or nulticyclic ring system of
about 3 to about 7 carbon atons, preferably of about 5 to about 7 carbon

at oms. Repr esre*rz&. adldoveRl ffmﬁlﬂﬁ u Ccoﬁ%ﬁin@%'f Il@ﬁ‘zcyﬂb@mem«

cycl ohexyl , clohgpt the i ke, 29 e term "cycl oal kyl al kyl "
neans a cycIO'KQyiaa éypygp alkpl, ﬁhﬁbﬁ %y@ﬁ@hﬂ%&ﬂhdﬁﬂwépﬁky as

defined hereiq. C%@fo@ﬁt?ﬁgc?t Wh%receml 918& ksdﬁaa @Y'cd%ﬁ%&%yﬂ Belcdg 5 yh G-

cycl opropyl net hyl “and ent 030] The ' term " means an
aromati ¢ nondeydtoekyly aﬂﬁﬁ4t t(gb@ OFEWWKYQNWW@MW@M@M@ fao dtto 1mm;ar bon

atons, preferghl dn&f St ty ijo% gk at ons. Representatlve aryl groups
i ncl ude phenyl and ng 003 @he ?grn1 "heteroaryl " means an aronatic

nmonocyclic or nultlcycllc
R” and R® are gem-dimethyl, with the proviso that only one of R” and R® is gem-

dimethyl;

R is H, halogen,-OR'?, -8R, C;-Cs alkyl, -CN, or -NR'°R"!, where each of C; ~Cs
alkyl is optionally substituted from 1 to 3 times with substituents as defined below in
R!S;

R'® and R" are each independently selected from the group consisting of H,
-C(O)R", C)-Cs alkyl, C3-Cs cycloalkyl, and Cy-Cs cycloalkylalkyl, where each of C,
~Cg alkyl, C3-Cs cycloalkyl, and C4-C5 cycloalkylalkyl is optionally substituted from
I to 3 times with substituents as defined below in R'>;

R'” and R are each independently selected from the group consisting of phenyl,
benzyl, and other 5- or 6-membered monocyclic heterocycles, where each of the
phenyl, benzyl, and 5- or 6-membered monocyclic heterocycle is optionally
substituted from 1 to 3 times with substituents as defined below in R™;

R'” and R arc taken together with the nitrogen to which they are attached to form a
saturated or partially saturated monocyclic or fused bicyclic heterocycle selected from
the group consisting of piperidine, pyrrolidine, morpholine, thiomorpholine,
[1,2]oxazinane, isoxazolidine, 2-oxopiperidinyl, 2-oxopyrrolidinyl, 3-oxomorpholino,
3-oxothiomorpholino, 5,6,7,8-tetrahydroimidazo[1,2-a]pyrazine, 5,6,7,8-tetrahydro-
[1,2,4}triazolo[4,3-a]lpyrazine, and other monocyclic or fused bicyclic heterocycles
containing 1-4 heteroatoms selected from oxygen, nitrogen and sulfur, and is

optionally substituted from 1 to 3 times with a substituent selected independently at



ring systemof 6 to about 14 ring atons, preferably of 6 to about 10 ring
atons, in which one or nore of the atons in the ring systemis/are

el enent (s) other than carbon, for exanple, nitrogen, oxygen or sulfur.
Representative heteroaryl groups include pyridinyl, pyridazinyl and

qui nolinyl. [0032] The term "al koxy" neans an al kyl - O -group where the al kyl
group is as herein described. Representative alLkoxy groups include nethoxy,
et hoxy, npropoxy, i-propoxy, n-butoxy anég heptoxy. [0033] The term "hal 0" or
"hal ogen" nmeans fluor, chloro, brono, or iodo. [0034] The term "hal oal kyl "
means both branched and strai ght-chain alkyl substituted with 1 or nore

hal ogen, wher&ch pesuekiog thegeod fipmi the g up eomsistingl efletlédertyajd 038 The term

"hal oal koxy" ans 1al 1gro tituted by east .one hal ogen
atom where trﬁg gl kasx(gl)“g{r OUE%))S{} ag" %g‘ré‘f aﬁﬁeg’ ?rFB%C of %‘6@?& &term
"substitut ed"opmonduywbisstmatw ﬁl@ﬂ 1 toB tiawrs atthRulsEaRsts bhadfinod BeloF ifRFe hydr ogen

on the deS|g b e tloml | aced thaselectlonfromthe|nd|cated
group, provi 2@ ‘Hg A8 ‘iﬁ‘égg &Wéf”%%‘ﬂﬁ?@“ﬁ%WﬁﬁptWIa%Wh@ o Ermetx ceeded.

"Unsubst i t ut edteredyclaselbeed fr@hlth@oﬁﬁ&nhmdfgqg%ﬂ;e?éz%sz Qk&ﬁq%a% py.their
val ency. Wen ae‘a‘y stit )ﬁ i s, ket [ édr ogens on the
atom are repl&eee- a?P@né-“tﬂiFaZ%Ei‘Bg‘t |114tﬂé"|*ﬂeﬁanﬁn@/dcﬂth°¥7 ¢tprapycdes are

per mi ssi bl e aphiinidg $Hd GHAIGORHD hABLCASM ke B gl Wht ﬁt@lh@te&gg%?ﬂnds
"stabl e conpound” or "stable structure” is neant a co t hat |s

suf fici ent |y WEpRMlY stbstibaigdanaoingserbenivil fram 4 ted dfngh degrselBtlblbntpur ity from
a reaction msélfeété@mdé’ﬁ'éﬂd&{?i&@éé% 'oQéﬁn'eHée%@rQofeﬁJHl ﬁ@%‘r&é%ﬁwﬁ@%“t | ¢ agent.

[0037] The term "conpounds of ] nventi on Xpr essi ons,
are neant to ’él@ﬁ?lh@éaf@orﬁﬁ)unﬁg chJ gEEDRT, MObﬁlr,amd (& Blkyhsr brethei nbef or e

e DE, tliERoRIRASES A0 A1) YACPGRBERE 2R en LRI FRIREE L Cal LY

acceptabl e salts, sol vat e éxt so
permts. Simat @[ﬂWh}DCCW@fI‘Bﬂéﬂc@f froon thatgmupexjnsmgng of @m)t,m'é —(O)R'Stant ligy

mgrnzelt xgscggcfex ?'wrf%{je»m ea%P rrF@For" a?‘l’fg Sé’B ceagw ?’?‘%}fm”bhﬂ E%g%%f nst ances

when t he contsebsitmsntspedaﬁrtes belve isBet i mes i ndicated in
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-],4-diazepanyl, S-oxo-1,4-diazepanyl, 1,4-diazepane, and other heterocycles
containing one additional nitrogen atom in the ring, where the heferocycle 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
when R is -NR'R" or -C(O)NR'’R", either R'® or R'! is 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, where the bridged
bicyclic ring is optionally substituted from 1 to 3 times with substituents selected
from the group consisting of C;-C; alkyl, ~C(O)R", and -S(0),R", or cither R® or
R' is a C;-C; alkyl substituted with 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, where the bridged bicyclic ring is



23 the text, but these instances are purely illustrative and it is not

i ntended to exclude other instances when the context so permts. f0038] The
term "pharnaceutically acceptable salts" neans the relatively non- toxic,

i norgani c and organic acid addition salts, and base addition salts, of
conpounds of the present invention. These salts can be prepared in situ
during the final isolation and purification of the conpounds. In
particular, acid addition salts can be pu?pared by separately reacting the
purified conpound in its free base formwith a suitable organic or
inorganic acid and isolating the salt thus fornmed. Representative acid

addi tion sal t spfidhalivsidstidied s ae! : [ | f,ate, bisulfate,
phosphate, nit Ir) ate, ¥ acetate %oxgﬁfg&\%ﬁﬂg%ﬁg%tg@% Eq:éa{?cg%d %)g? Erlll%t%?ué) ,

stearate, |auPeRsitingelGre: albdnASQR", andeB@R “phosphate, tosylate, citrate,
mal eate, fumarate, succinate, tartrate, naphthylate, nesylatc,
glucoheptonate2‘Iactiobionate, sul phamat es, nal onates, salicyl ates,

propi onat es, Retihydlentes-fhing tis-gnygroonyistmp ot Bo@1-€5 alkgle 0%-Cs aydsalkyil,aetdy onat es,

di - ptoluoylta ape~sul phonat es t ha u onat es,

ben g enes u?/ pho F\%c{k%is@ék){tgﬁ%a el %ﬁ%{cﬁu P Evglﬁgtegg ; 6%@‘6 Eﬁﬂgﬁy%:g E‘F @F‘r‘iﬂ‘?ﬁﬂé &ndfret

qui nat es| aur yCscydithtysalley] sadptional prsdbstinecd frded 1 1§ SEthes {vith sExsaRhE aBEr ge et

al ., J Phann }?@Cﬂndggﬁ\%i% 19 (1977) and Rem ngton 's Pharnmaceuti cal

Sci ences, 17t eﬁ, p. 1 ; Mack Publishing Conpany, Easton, PA (1985),

whi ch are hereby incorporated by reference in their entirety.) Base

addition salt ,scanlaleag be, prepared. by sef_)]ar ately reacting the purified

conmpound in its R GRS R efrug cenitasreHo™fark o Grlidieldarfc base and

i sol ating thecyglatkyt, Aus C{-0% 6Rba G236, ackid ELR of@ll(% alldye @1@5 CH%I?alﬂwl,
e a

l!
pharmaceutical |y acceptabl e netal and am ne salts. Surtab salts
i ncl ude the s?f’é‘iC(‘fﬁ(?’ ‘ifg]f’ggglialﬁﬂ is eptimliypubstiuied diony 1 tred timesywighs substituentsd
al um num sal t & defih@l @ ‘&g potassiumsalts are preferred. Suitable
i norgani c base addition salts are prepared fromnetal bases which include
sodi um hydri de, sodi um hydroxi de, potassium hydroxi de, cal ci um hydroxi de,
al um num hydrpRi 13] g4 R E i :  um hydr oxj.de i n¢c hydr oxi de.
Sui t abl e ani n% ggfle{ adé%%c?gﬁggggﬁﬁ%iyg%kgag? grgglrstlé%gp P lr‘%cnqnglfsr%m %fp@ﬁ[i‘yi’h have
suf ficient ba¥negyl gyridezinygy piranidingb pwrasiaylt 5- @tempnieher athytid melodggict he

foll owi ng am ' freque U in nedicinal chem stry because
of their |ow t{ége;?éﬁﬂ![e)%rﬁgﬁgﬁ cc[g‘gkJ a&t’(%]%{to §/F(?ﬁff{‘%('ﬁ°(¥8[|‘° a@cycgﬂ%ﬁfni a,

et hyl enedi ani heggrodyclotdnplinigh it mesorhysldord fREOhe bR@p cisitihhbnc, choline,
N, N - di benzyl g(h/ IlI g{@redcimarri Cge chl or opr o ai.ne, di et hanagl am ne, procaine,

N- benzyl phenetReT amtoae™ ahe i ot yﬁﬁﬁﬁ fudes frpan 1 {9 Brogs with supsenss ) -

am nonet hane,astdefinedrbetolwyinatfy@nai um hydr oxi de, triethyl am ne, di benzyl am ne,
24 ephenam ng, dehydr oabi et yl am ne, N-et hyl pi peridi ne, benzyl am nc,

t et r amet hyl a[ﬁo?ﬁ“ﬁﬁ] a{eet?f%? eé%‘ﬁﬁh%“&?ﬁt‘%?’ﬁ‘&hﬁ%ﬁ%ﬁ%@ﬁﬁﬂ fonrac

trimet hyl am rneteredybiy ls@Bdta oM AR Hodddne | i : iz r.gi ni ne,
and di cycl ohexyl ag‘i ne, and the I_zf}kwf-i-,}j.ﬁré [8(833 #?épeﬁg}ﬂ%ﬁnygﬁgdrlﬁgg@&?ﬁz@& |y
accept abl e priotifidgdans, Qoivding driemamhabiies atdakes hetewdyaepsontainitteel -4 ompounds
usef ul accor dicttghaidind BB cRA N ' | o WL TN cope of
sound nedi cal judgnent, suﬁ?gﬁ%g@é?%ﬁgﬂ?%ﬁgg{iﬁnﬁrﬁaéﬂgﬁ@ﬁ@ﬁ& of
humans and | dlehetepsysts is opticnpilusidistétuted Kowi 1 tp 3 timasiwithtd mbstitadnk el @ied
response, an hifEat SOTIER ' easonabl e benefit/risk ratio,
and effecti vgm%eg?ndtdﬁﬁfﬁt eignt englzﬂ{cgggfewggrg% ﬁrgra%p TS NG (ff?‘é{"‘ﬁ%rhi c forns,
wher e possi blcganopfOR he-SE@MBOUNGO)BI, t0(O)NRVRN and i, -CThatkyt, emBic speloslr ug” means
conpounds thg _ar i ransformed i ivo to,yield the parent conpound
of the above%flo%nﬁllqg?%lgiro X@Egasrlrlp?hetmﬁgﬁﬂr?&p%?é)}@? with'sy s&B{TPtSI@ﬂRﬁWQQnaI gr oups
whi ch may be belapiidRy’;t r ansf or ned, by metabolic cleavage, in vivo forma

cl ass of groups reactive with the carboxyl group of the conpounds of this

i nvention. They include, but are not limted to such groups as al kanoyl
(such as acetys 0, pooepi onyl, butyryl, and the like), unsubstituted and
substituted aroyl (such as benzoyl and substituted benzoyl), al koxycarbonyl
(such as ethoxycarbonyl), trialkylsilyl (such as trinethyl- and
triethysilyl R @Ao0R WM I Ry cl.ds fsuch as
succinyl), and the P(ia{lggﬁt&B%%g{gggt é(/)%cﬁ tg?"léghgtggsce W %%U%gﬂlu'%% "}[&u'%gf?g{)abol ically
cl eavabl e gr 60sitiag of kadogsonpP¥on dORLs elNBI"RAc &R 4TI, R'Y -NRIZE(O)NEEM P on ar e

cl eaved in vivo, the conpounds bearing such groups act as pro-drugs. The
conpounds bearing the netabolically cleavabl e groups have the advant age
that they nmay exhibit inproved bioavailability as a result of enhanced
solubility and/or rate of absorption conferred upon the parent conpound by
virtue of the presence of the netabolically cleavable group. A thorough



[ 0040] The term "therapeutically effective amounts” is nmeant to describe an
anount of conpound of the present invention effective in increasing the

| evel s of serotonin, norepinephrine or dopam ne at the synapse and thus
produci ng the desired therapeutic effect. Such anmounts generally vary
according to a nunber of factors well within the purview of ordinarily
skilled artisans given the description provided herein to determ ne and
account for. These include, without limi{qation: the particul ar subject, as
well as its age, weight, height, general ‘physical condition and nedi cal

hi story, the particul ar conpound used, as well as the carrier in which it
is fornul at ed-seay, RHe-Crout@O " adinCnilist r @t Conkeel, esicgdidygyl, €1, and, the
nature and severi of the condition bejng treated, [0041] The term

" phar maceut i c&°ledghad Crdnrcy malgylcﬁ'f‘ri%%"icpioéﬁl'é% | §vhg 2bempdemds  of
formul ae | (A-E) aipeh1 at:-¢ €882 RPE a6PONONER 0 AEBGH R pkib UMy kG QURM
conprising pharneceutically acceptable carrieérs,” diluent§, adjuvants,

exci pi ents, of WHmes with sulisdments aspdedised belewy imBentnd, fillers, disintegrating
agents, wetting agents, enulsifying agents, suspending agents, sweetening
agents, flavoring agents, perfum ng agents, antibacterial agents, :
anti fungal agBntisindppebdintlatselagedigfenthsocandendt Spmrmsiubgyitememttbs gependi ng o

t he nature of . 3 ol Bicor desag e, f of 115 mpl es of
suspendi ng agcé(%ln?gtll %ﬁu é%@%ﬁﬁ%ﬁgd Clqg%ga ela’r 9? éﬁg%h%l S,S(grg‘ﬁy(‘)%(?gt hyl ene
sorbitol and suoilistaremylewher sachrif treorylys hetctobryé goepd i bpismallpbubstitated

met ahydr oxi de j .agaf -agar and.tragacanth, or m xtures of these
subst ances. r%l\ti}glrr} ?'giﬁrgeg%m@%@%%%n%ﬁsg‘ﬁgﬁwgﬁ%" rganisms can be ensured by
vari ous anti becnerxidel thaesf, ani phhtngabticatiendcsptabilosaliekasgl e, par abens,

chl or obut anol enol, sorbic acid, and.the like. |t .al sq be desirable
to include i s@é’m c agé‘i"tlég?é g‘%?r“” 4 hpushoighr g‘?bc%ﬂ’i“lﬁ’gﬁ%ﬁ’iwcﬂ‘“i‘%t nd the
l'i ke. Prol ongftoahgaepts| eicwbitichaisd RiRetakhal Rhaideneedtd ket tkasmwan be

br ought about b%g% he use of agents del ayi ng absorption, for exanpl e,
al um num nono9fE€d&Et e and gel atin. Exanples of suitable carriers, diluents,

sol vents or vphig) es i Nukust WBEyclietiBagkie” Rk rﬁeno%géiic%lg%yﬁéﬁbf”es

t hereof, vegetable oils (such as olive oil) and injectable organic esters
such as et hyl> ¥13a¥S rigsepspneatoras, PeskErly 9t & I hretingis npraseraatis, bytima sugar,

sodi um ci { 1 al SothiRbid HdBEAGNRL Ao RAL AL K BRARDHoFoo HATP! eS of

di sintegrating agents include starch, alginfic acids, and certain

conpl ex sil i cerleosyclgsdapipieeycipentyb eydehery, ¢ebipettenyhenylebixamlsinddieat e,

sodi um | auryl ;sul phate, talc, as well as high nol ecul ar wei ght polyethyl ene
gl ycols. [0042] The term "pharmaceutically acceptable" neans it is, within

t he scope of HOUHd nedildbalterpnfdymemtclic Setetoaplled hans & sendaychoriipgbtemi t h t he

cells of humaps_.an r, Animal s, w t hout ~undue, t.oxi cjt irritation,
allergic res p%?llglgh%n%ﬁﬁuet 5?t|° @é{nggﬁoénsapré’y%%)x%‘rg QLA 'Oﬁ%ora{“?rggg&‘ﬁabl e
benefit/risk atams in thf (g Sfskineistaer ciei@ingy sthaakin Gtohyfoneaaplabiiegdpsage
forms" means dosage fqrns.of the conpound. of .the invention, and includes,
for oxampie. TIRREE g Bewtiy siaBeor Bio befhe Fete P Rmars i f leonca

pr epar at i ons, nitrogdnyi6hygen, i S AN Siott) Sesp&ddiv aly Sis picbdhahadtisg 4R @l Sirodefzenges,
emul si ons, soluti ”ﬁ’ ]I%ranul es,,@ﬁgpsul,es and suppositories, as wel| as
liquid prepardfPaha hetspamhisewtipaly oxidired (Riihe gorsspersineNordpar bt Tiesis .

Techni ques  angbnb Rt At 8RS bIAREE B dnerdNichBg! gﬁg@san&ﬁwm&aw s
Pharmaceuti cal Sciences, 17th ed, Easton, Pa., Mack Publishing Conpany
(1985), whi chhctegosysles Bipluds pumplistiag ewpording einsragineeandiihd liks. ent i r et y.
[ 0044] One enmbggagrent OfrntREMPLEREAL pdASEIREE ORLESLBY BlarksQ b nd of
formula (1A, mmhdeprae X i s1 su §ta| tute phgjr%ﬁ and&%-;gB fhsa gubs@‘?’?’ﬁctggglﬂg
nmonocycl i ¢ orsybiceyadlSite abaup B riog chibve atomsyrireferably 6. The ring is aromatic.

Representative monocyclic carbocycles include phenyl, and the like.

[0021] The term “aromatic monocyclic heterocycle” means a monocyclic ring

system consisting of about 5 to 8 ring atoms, preferably 5 or 6, in which one or more

of the atoms in the ring system is/are element(s) other than carbon, for example,

nitrogen, oxygen, or sulfur. The prefix aza, oxa, or thio before heterocycle means that



[ 0045] Anot her enbodi nent of the present invention relates to the conpound
of fornmula (1B), where X is substituted bicyclic awl or heteroaryl and R4
i s substituted nonocyclic or bicyclic awml or heteroaryl. [0046] Anot her
enbodi nent of the present invention relates to the conpound of fornmula
(1C, where X is substituted phenyl and R4 is H -01212, -§(0)"12.13,
C(0)R13, -NeRH, -CN, halogen, and Cl-C6 alkyl, where each of the G -C6
alkyl is optionally substituted from1l tg 3 times with substituents as
defined below in 12.13. [0047] Anot her enbodi nent of the present invention
relates to the conmpound of formula (ID), where Xis substituted bicyclic

aryl or het erQag.y aﬂﬁggdﬂ‘}oiy%etﬂor Sxﬁﬁ@)&to%g:x)’gs ecgvgll/ﬁ% rc-:,sérﬁ‘lgﬁflin étgl%. .AhaI ogen,
or Cl-C6 alkyl, where each of the C -C6 al _Eyl S ogt ronal l'y %u stituted
from1 to 3 thiFegeniamosybaerrybinoptions!lnetidired b mdsppném@.N~Fa?§?]nG\|rn gt her
(1D, where x o R B e ] Fop s mb eI R Bt O 1T e
monocycl i ¢ orPiiody eyiidinawixazote, Hédzelcoamdythe like 7Fdr 0049] Mabipharof éabodiidrent  of
the present i RyeRlliRMASAERS &udh b r AR HI Gu byl B8 bi LR meher &

like, when these lactam analogues are structurally connected through the nitrogen

atom adjacent to the lactam carbonyl, these lactam analogues of aromatic monocyclic

heterocycle are considered as “aromatic monocyclic heterocycle” in accordance with

this invention,

[0022] The term “fused bicyclic carbocycle” means a bicyclic ring system

consisting of about 8 to 11 ring carbon atoms, preferably 9 or 10. One or both of the

rings is/are aromatic. Representative fused bicyclic carbocycles include indenyl,

indanyl, naphthyl, dihydronaphthyl, tetrahydronaphthyl, benzocycloheptenyl,

dihydrobenzocycloheptenyl, tetrahydrobenzocycloheptenyl, and the like.

10023] The term “fused bicyclic heterocycle” means a bicyclic ring system

consisting of about 8 to 13 ring atoms, preferably 9 or 10, in which one or more of the

atoms in the ring system is/are element(s) other than carbon, for example, nitrogen,

oxygen, 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 nifrogen

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

Representative fused bicyclic heterocycles include benzofuranyl, benzothiophenyl,

benzoisothiazolyl, benzoisoxazolyl, indazolyl, indolyl, isoindolyl, indolizinyl,

benzoimidazolyl, benzooxazolyl, benzothiazolyl, benzotriazolyl, imidazo[1,2-

a]pyridinyl, pyrazolo[1,5-alpyridinyl, [1,2,4]triazolo[4,3-alpyridinyl, 5,6.7,8-

tetrahydro-[1,2,4]triazolo[4,3-alpyrazinyl, [1,2,4]triazolo[4,3-a]pyrazinyl, thieno[2,3-

blpyridinyl, thieno[3,2-b]pyridinyl, 1H-pyrrolo[2,3-]pyridinyl, chromenyl,

dihydrobenzothiophenyl, dihydrobenzofuranyl, indolinyl, quinolinyl, isoquinolinyl,

4H-quinolizinyl, 9afi-quinolizinyl, quinazolinyl, cinnolinyl, quinoxalinyl,

benzo[l1,2,3]triazinyl, benzo[1,2,4]triazinyl, and the like. For lactam analogues of

“fused bicyclic heterocycles” such as [1,2,4]triazolo[4,3-alpyridin-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



Xi s phenyl, optionally substituted from1 to 4 times with substituents as
defined belowin RH IR is H nethyl, ethyl, or isopropyl; R2 is H,

met hyl, or gemdinethyl; R3 is H, nethyl, hydroxyl, methoxy, fluor, chloro,
cyano, trifluoronmethyl, difluoronethoxy or trifluoronethoxy; R4 is H,

hal ogen, -0OR12, -S(0)11R13, -CN, -C(0)R13, -NR16R11, CI-Cs al kyl, 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 C-C6 al kyl, C2-C6 al kenyl, -C6 al kynyl, C3-C6 cycl oal kyl,
and C4-C7 cycloal kyl al kyl is optionally Substituted from1 to 3 tinmes with
substituents as defined belowin R15; or R4 is a bridged bicyclic ring
cont ai ni ng 6- idcroaychoare adiBirednd QP WBRIIL Yicle R A Th R8coPRROWit e

het er oat ons sel ected fromthe group consisting of oxygen, nitrogen, and

sul fur, wher emtv?fgmﬂri dged bicyclic ring is optionally substituted from1 to
3 times with substitutents selected fromthe group consisting of Cl -C3
alkyl, -C(0)R13, and R5 is H, fluoro, chloro, methyl, trifluoronethyl,

di f 1 uor omet hob924lt r i £ | Jhederan Peidged e ringymeanepibridgedityrtixying R6 i s H,
fluor, chlorogoniEtihyk-1 | [ : hax rifluoromethoxy,
cyano, hydr oxyl orhgrrgt ﬁtgiﬂ;llj% %@Bﬁsﬁgﬂwggﬁ}%%ﬁgﬂ? 1§$$ﬁco(% r%{f?r?gﬁmrgﬁtﬁw, wher e
each of the cleleoigd dromsthe iggoupsonsintiak lof oxygos triitrogeecanfl solfor] RepreSentativ®s Wi t h

Chl or or ot byl Ve DRI s AP ol i S el O BRIyt or i no,

or am no opt i @ABFYSjo[2Zbidhdptant SH5-viiardbiQicloB2 Aldciang, alRP thedikkl fl uoro, chloro,

met hyl, hydr 0[)6&5] O CHRALDurm “alkyl" means an aliphatic hydrocarbon group which may be
straight or branched having abdut 1 to about 6 carbon atoms in the chain. Branched
means that one or more lower alkyl groups such as methyl, ethyl or propyl are
attached to a linear alkyl chain. Representative alkyl groups include methyl, ethyl, n-
propyl, i-propyl, n-butyl, t-butyl, n-pentyl, and 3-pentyl.
10026] The term "alkenyl" means an aliphatic hydrocarbon group containing a
carbon-carbon double bond and which may be straight or branched having 2 to about
6 carbon atoms in the chain. Preferred alkenyl groups have 2 to about 4 carbon atoms
in the chain. Branched means that one or more lower alkyl groups such as methyl,
ethyl or propyl are attached to a linear alkenyl chain. Representative alkenyl groups
include ethenyl, propenyl, n-butenyl, and i-butenyl.
[0027] The term "alkynyl" means an aliphatic hydrocarbon group containing a
carbon-carbon triple bond and which may be straight or branched having 2 to about 6
carbon atoms in the chain. Preferred alkynyl groups have 2 to about 4 carbon atoms
in the chain. Branched means that one or more lower alkyl groups such as methyl,
ethyl or propyl are attached to a linear alkyny! chain, Representative alkynyl groups
include ethynyl, propynyl, n-butynyl, 2-butynyl, 3-methylbutynyl, and n-pentynyl.
[0028] The term "cycloalkyl" means a non-aromatic mono- or multicyclic ring
system of about 3 to about 7 carbon atoms, preferably of about 5 to about 7 carbon
atoms. Representative monocyclic cycloalkyl include cyclopentyl, cyclohexyl,
cycloheptyl, and the like.
[0029] The term "cycloalkylalkyl" means a cycloalkyl-alkyl-group in which
the cycloalkyl and alkyl are as defined herein. Representative cycloalkylalkyl groups
include cyclopropylmethy! and cyclopentylmethyl.



R14 is independently selected at each occurrence froma substituent in the
group consisting of hal ogen, -NO2, -01232, -N1211231, -NRJ2C(0)2R13,

-NRI 2C(0) NRI 2e, -S(0).1213, -CN, -C(0O)R13, C-C alkyl, C2-C6 al kenyl,
C2-C6 al kynyl, C3-C6 cycl oal kyl, and C4-C7 cycl oal | cyl al kyl, where each of
G-C alkyl, C2-C6 al kenyl, C2- C6 al kynyl, C3-C6 cycl oal kyl, and C4-C7
cycl oal kyl al kyl is optionally substituted froml to 3 tines with
substituents as defined belowin R5; angd RL5 is independently sel ected at
each occurrence froma substituent in the group consisting of hal ogen,
-C(0)R13, -CN, C-C3 al kyl, -012.12, -NR1911.11, -S(0)01213, aryl, and
heteroaryl, w83l each Tt terindamili mems e romatic ylongrryolipsr nsltioyetic ﬁﬁ@.l |y

substituted f t bst. d above in R14.
100501 Anot hersryg%kl]oé%%%?&ug???%téﬂnp%%@%ﬁ{efmvéﬁ%gé‘ha OEFLd[ FOPFIE conpound
of formul ae IR¢préEntwieragyl g}bdpsnphmlaphenybmdmathyly substituted from1l to 4
tinmes with su[laﬁéhtuentsr ? de;1 tned E,el owin 1234; Rl is_H, nethyl, ethyl,

or i sopropyl is H Ife nelEPaty, %ﬁnﬁﬁ?WP‘E‘“WOP%CYFPC?Fé’f“l‘\‘SIFYChﬁydroxyI
met hoxy, fIumlngs_?/ktbmroﬁﬁt@ylmaomilﬂigzfth@ﬁﬁéf@;ﬁbMofG%aticfutMHﬁ’gé}HﬁBhﬁ’Xy, 124 is

phenyl, pyri 2- 0X0 in pyrim ri dazi nyl,

pyrazi nyl | ‘XIB%WNT&'EE%/H% %‘E 8‘@4”\% i I’Fﬂn&fﬁﬁ‘iﬂl 18/ %??IQWWtP¥P@P%tHW carbopy r ol yI |
t hi ophenyl [yt @zaipie, nltﬂo@h‘j@ d)@eﬁ br stﬂf&ﬁZR Esenﬂaﬁ@(@eléﬂ) lﬂism&&él

i sot hi azol yI trjazoly oxadi azol yl , th| adi azol yI EEret razol yl,

i ndanyl , i ndéﬁ?pmy ﬁéﬁf)‘iaﬁny *Fréidluﬁ’&éiPXf‘l benzof ur anyl , benzot hi ophenyl :
i ndol i nyl, di bm] obenzqﬁ@feﬁﬁyhiko@"%ﬁ%@ﬂ%ﬁt@' &ﬂﬁw{ém tile ﬂ@%gz'o% is

benzi m dazol benzooxazol yl, bénzot hi azolyl, Z0l soxazo

benzoi sot hi azaé bgiein dsagiibed r Reéprereptativodkor|crogh @tlc(lj)d@lnydthoxmaphmdyyh
qui nolinyl, i g(ggis,r;qJ bﬂ&k&’n&ﬂbﬂ%ﬂ'ﬂﬁ%}q ci nnolinyl, pthal azinyl,
3 clioxi i

qU|noxaI|nyI di hydr o benzo[l xi nyl, benzo[1,2,3]tr|azinyl,
benzo[ 1, 2, 4] t1P9334i nyl , Tthe@h hﬁi@"rgrl"halbgmtblrricziisﬂuo,ro cph]om)lb'rozﬁd;y)f jodo.

6aH-t hi eno[ 2, ?ﬂﬂ; im da?ff?(l %l'm " arﬁfg)]_'rgl ?{s%bt% bgirp X? and leai’ghbchain alkyl

i mdazo[ 1, 2-4 idinyl, pyrazo pyri
[1,2,4]triaz (Sllbsﬁlmt@‘aiﬂpi/ ot thoreyHaloghd, whedd the aiazlogrmﬁphs as hatipyiedcebay/| |

thieno[2,3-b] nyl , no[2 3-.b] pyridi ny hi eno[ 3, r|d|nyl
furo[2,3-b]p Mﬁr nyI uro lﬁa’l(ba]lkﬁ’}?f} arHy é’t‘ﬁﬁl‘é’ﬁiﬁﬁ? éibﬁlh‘ dRYREnyl
furo[ 3, 2- d] peasi medlual@gbn atbﬂm ﬁhlﬁ{: &c&il&kpgf@phml herdinicdadielil, 2- a] pyr azi nyl ,

5,6,7,8- tetr r0|m
6, 7- di hydr o- A@%’ﬁr az oI uf):it tﬁ% Flfh;. 1tut19n" of an atom means that one or

0Xx0- 2, 3-di hy@hﬁ@@ﬁm@g{eﬁi]oﬁwwsbghate@a@m% repladydlw #h 9?§é]édi‘f39 |f1'0HWhe indicated
2- 0x0- 2, 3-di h drol roI pyridinyl, benzo[c][1 oxadc I azolyl,

benzo[c][1, 2, “Ph?fa ed@l%ﬁ%ﬁﬂﬁ%%ﬂwb‘@#@q b]f{ogewp@ieém nyl

5, 6,7, 8- tetrabﬁﬂib@nt[lt%d‘Q téih& beR20 P hFa
[ % 4] oAl pa s bet FaroBdPHEAL bitled by their valency.

-oxo0-[ 1, 2, 4]W1?qna?zsé}b%{t@ﬂeiséfﬂ§§(r¢ o AR (B2 E-hydrogonsourtby gbindirneeplagdd, or ot her
5' or 6- mm@’oﬁfﬁnﬁﬁ@x‘f@&f‘sﬁbsﬁfﬁeﬂﬁ QF%E’PT%%IQS H:F gg%ﬁgswlgorg?bl 0&ycl es or

het erocycl es or [5, cyclic carbocycl es
or het er ocyclcesbigaimnairesithgn stalie eranmpuods; dyristadd enteand'y @rtsthble s

consi 51115 b ENBE o AR AR Y P R B R e oo
chl oro, met hyfputity fibinrorcesien myikturd, md forronletiet inoan, efigsaiogs theygaexyl , or

met hoxy; agent.
[0037] The term "compounds of the invention”, and equivalent expressions,
are meant to embrace compounds of general formulae I(A-E) as hereinbefore
described, which expression includes the prodrugs, the pharmaceutically acceptable
salts, and the solvates, e.g. hydrates, where the context so permits. Similarly,
reference to intermediates, whether or not they themselves are claimed, is meant to

embrace 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



R6 is H fluor, chloro, nethyl, trifluoromethyl, trifluoronethoxy, cyano,
hydr oxyl, or nmethoxy; R7 is H gemdinmethyl, or Cl-C4 al kyl, where each of
the C1-C4 alkyl is optionally substituted fromlto 3 tinmes with
substituents as defined belowin R15; R8 is H, hydroxyl, fluoro, chloro,
met hyl, Cp-C3 al kyl optionally substituted wth hydroxyl or am no, or am no
optionally substituted with C1-C3 alkyl; 30 RO is H, fluoro, chloro,

met hyl , hydroxyl, or cyano; Rl4 is indepgndently selected at each
occurrence froma substituent in the group consisting of hal ogen, -NCO2,
-0R12, -NRIR1 I, -NRI2C(0)2R13, -NR12C(0)NR12R13, -S(0)11 R13, -CN,

-C(0) 1213, Clthe6exa) Huythpscﬁﬁstﬁﬁ:eaadrkgmyly,111@2r—a€68 aldKyieyibt, infeddddbo exdthdeal kyl , and

- C7 | oal k al-C6 alkyl, C2-C6 al kenyl, C2- 5
al kynyfycéa&%898$%%F?%e“ tgﬁﬁm’g%t EOPEPLP- oa?ky%/al kyl is optionally

substituted f[oasjl to 3rieitres phbridacaribstyi ch@f&b& Afsdeldnned rieheyy hdh- 1215;
and 1215 is independently_ sel ect ed at, .each occurrence froma substituent in

the group conX&t IREEHF RAPBEHR acid eddition wlts, apd bascrddition salty) of compaunds

-NR19R11, - S(§§thEdBscntfchiRhe TAGE ¥hits dﬁﬁ'%é Ercﬁﬁ%&‘ mosfltutdt]ﬁnf,ath lein8ris il oar yl
groups is optionally substituted from1l times with substituents as

defi ned above®idpuriratjop®s theaappawds. ehﬂﬁ’&il%tacéifﬂdﬂﬁ@ﬂpﬁtféﬁmbe piepased i on

rel ates to thgy comRRWNLa@ing iRy ;mr'ih@@cdrﬁp%uﬁa iR bagg foRR LGRS Lfati 2= OF

6- menber ed rmnocycl i ¢ heterocycle selected fromthe group consisting of
pyridyl, 2- ox@rZpyie PO Ady ag;cl isolgijng the el fopyed. depiasgrtativoyipidz ny: 5
triazinyl py soxazoly
thiazolyl, i S%C?WJQ;%Wlfl&%é/tjpglzlo#&?gﬂde (fm ﬁmﬁ?ﬁgos;gg 8‘\1%46 pl% fc))h df azol yI
triazolyl, anmfrtiiéiacatzltﬂ Wdlat@paﬁemﬁablcytesmbsttate Usteerhtd, tammtéL bm(ateglbctnzmas, with
substituents [ t her, 5- or matic or
non-aronatic %?)tﬁ%cé}{o?@%tegg)rb cy‘g rée% oarig %? erpcg%g?tﬁuggnat%ﬁﬁf% I}?ﬁg%aﬁ%

het er oat ons smba@ttcefglufcolmptmh'e lget@bpneensithinggs, ohal@xygealicytitéy, ogen, and

sul fur, opti onal J subs d.f imes.wth substityents as
defined bel oW’ an 7 mS “% %Yﬁ%%ﬂrﬁﬁ‘glﬂ}o@ PESBERES BPRRSufEP- (1), is an
al kene or al kfyﬁhmyltmhtb@lit&ltﬂay(ensuliﬂainaﬁeMte&dnédh@hbﬂatésgbcﬁizéde@[ﬂﬁhdﬂaﬁeb p

el 1is H neth et hyl,
?gg;? I():);T ent Sto u%ne%u{phonatesbcycPWc lbuﬁjﬁamates and qumateslaurylsu}/phonate sdlts, and

the like. (See, for example Berge ct al., J Pharm Sci, 66:1-sup.19 (1977) and

Remington's Pharmaceutical Sciences, 17th ed, p. 1418, Mack Publishing Company,
Easton, PA (1985), which are hereby incorporated by reference in their entirety.)
Base addition salts can also be prepared by separately reacting the purified compound
in its acid form with a suitable organic or inorganic base and isolating the salt thus
formed. Base addition salts include pharmaceutically acceptable metal and amine
salts. Suitable metal salts include the sodium, potassium, calcium, barium, zinc,
magnesium, and aluminum salts. The sodium and potassium salts are preferred.
Suitable inorganic base addition salts are prepared from metal bases which include
sodium hydride, sodium hydroxide, potassium hydroxide, calcium hydroxide,
aluminum hydroxide, lithium hydroxide, magnesium hydroxide, zinc hydroxide.
Suitable amine base addition salts are prepared from amines which have sufficient
basicity to form a stable salt, and preferably include the following amines which are
frequently used in medicinal chemistry because of their low toxicity and acceptability
for medical use: ammonia, ethylenediamine, N-methyl-glucamine, lysine, arginine,
ornithine, choline, N,N'-dibenzylethylenediamine, chloroprocaine, dicthanolamine,
procaine, N-benzylphenethylamine, diethylamine, piperazine, tris(hydroxymethyl)-

aminomethane, tetramethylammonium hydroxide, triethylamine, dibenzylamine,



31 123 is H, nethyl, hydroxyl, nethoxy, fluoro, chloro, cyano,
trifluoronmethyl, or trifluoronethoxy; R4 is H, halogen, -0R12, -S(0)"1243,
-CN, -C(0)R13, -NR1R11, Cl-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, C3-C6
cycloal kyl, or C4-C7 cycloalicylalicyl, where each of the C-C6 al kyl,
C2-C6 al kenyl, C2-C6 al kynyl, C3-C6 cycloal kyl, and C4-C7 cycl oal kyl al kyl
Is optionally substituted from21 to 3 tinmes with substituents as defined
bel ow in 1215, or R4 is a bridged bicycliq ring containing 6-12 carbon
atons and optionally containing one or nore heteroatons selected fromthe
group consi sting of ox g}r nitrogen, and sul fur, where the bridged

bi cyclic ringehsnaspng, dfﬁgﬂbmﬂ@n#ntﬁﬁﬂl}’fmmmmqlwna/l@mme,s with

substl Ut ent syciehes) BilabORM. IASAURMRCHNELAILIGRL RafuRhly! . - A0 RIS

and R5 is H, % uor o uor T8 onet hoxy,
cyano, hydr oxyirr;etlcyrlarrme letwiamiiRG basic #dnind lacids, .G hjzsuneamd artikiyd, and
trifluoronethyl, trlfluoro t cyano, hydroxyl, or nethoxy; R7 is H,
gem di met hyl , i l@fxgﬁm matg%\ﬁgre each of the C1-C4 alkyl is optionally
substi t ut ed f[wm!]l to H‘httlte‘fﬁls' pmrhiac@tibﬂtyidcb@ﬂﬂa& @sdrdgf iapeddhelePWndans 1245;

R11 is H, hyd flu chl or optionally substituted with
hydr oxyl or }t]i’f’?%’ rodpes %ﬂh"o ‘b‘ﬁé‘ls?cfll aé’ﬁ?fg’tnﬂli‘hfh@@r%ﬁ”ttFPVGP“‘E‘SW%}FIHFF’ RO is
H, fluoro, Chiv@ﬁm,therﬁab;&ydfsodﬂwdﬁ@%éﬂ judgheRyaitgblc Rkhsd & dofdarandgat |y

sel ected at each %%iurrenc froma substituent in the group consisting of
hal ogen, - NCRUSSUQsPh aymans apfiewsr ppimals vty widpe joxRity, irritpjiony eleginrespape 3,

-S(0),, R13, afd¥he HiE( Odrfthnsufate G @Hﬁ&'dnabig%er@@it/ﬂbl!(ﬁﬂé( land %c%e ?(Jrifﬁ/&yl
C3-C6 cycl oal k%ll and C4-C7 cycl oal kyl al kyl, where each of C - al kyI
C2- C6 al keny| infegged usgons well as the zwitierionic forms, where possible, of the compounds of

the invention. The term "prodrug" means compounds that are rapidly transformed in
vivo to yield the parent compound of the above formula, for example by hydrolysis in
blood. Functional groups which may be rapidly transformed, by metabolic cleavage,
in vivo form a class of groups reactive with the carboxy! group of the compounds of
this invention. They include, but are not limited to such groups as alkanoyl (such as
acetyl, propionyl, butyryl, and the like), unsubstituted and substituted aroyl (such as
benzoyl and substituted benzoyl), alkoxycarbonyl (such as ethoxycarbonyt),
trialkylsilyl (such as trimethyl- and triethysilyl), monoesters formed with dicarboxylic
acids (such as succinyl), and the like. Because of the ease with which the
metabolically cleavable groups of the compounds uscful according to this invention
are cleaved in vivo, the compounds bearing such groups act as pro-drugs. The
compounds bearing the metabolically cleavable groups have the advantage that they
may exhibit improved bioavailability as a result of enhanced solubility and/or rate of
absorption conferred upon the parent compound by virtue of the presence of the
metabolically cleavable group. A thorough discussion of prodrugs is provided in the
following: Bundgaard, ed., Design of Prodrugs, Elsevier (1985); Widder et al.,
Methods in Enzymology, ed., Academic Press, 42:309-396 (1985); “Design and
Applications of Prodrugs,” Krogsgaard-Larsen, ed., 4 Texthook of Drug Design and
Development, Chapter 5:113-191 (1991); Bundgaard, “Advanced Drug Delivery
Reviews,” 8:1-38 (1992); Bundgaard et al., Journal of Pharmaceutical Sciences,
77:285 (1988); Nakeya et al., Chem Pharm Bull, 32:692 (1984); Higuchi, “Pro-drugs
as Novel Delivery Systems” Roche, ed., A.C.S. Symposium Series, Vol. 14, and

“Bioreversible Carriers in Drug Design” American Pharmaceutical Association and



C6 al kynyl, C3-Co cycloal kyl, and C4-C7 cycl oal kyl al kyl is optionally
substituted fromlto 3 tines with substituents as defined belowin RH and
R15 is independently selected at each occurrence froma substituent in the
group consi sting of hal ogen, -C(0)R13, -CN, Cl1-C3 al kyl, -01232, -NRHR1l1,
-S(0),al3, aryl, and heteroatyl, where each of the aryl or heteroaryl
groups is optionally substituted from1l to 4 tines wth substituents as
defined above in RH [0052] Anot her enbodjsnent of the present invention
relates to the conpound of forrmulae | (A-E) where: X represents a 5- or

6- menber ed nonocyclic heterocycle selected fromthe group consisting of

pyridyl, 2- ox]Ep—rg@mormrm»sI(%ﬂ) -which gy herabydintythora@y by gFzieioelin tH@WcﬂtZﬂcf}W I y
i soxazo

tr|a2|nyl rro fur.an en oxazol yl y

t hi azol yI , %’faﬁﬁ)é‘dfé’l% d"ﬁér”g yl?utgferﬁoﬂg’?ﬁa}lo 3/°8 Yl forpaeynd beapalgi azol yl |
triazolyl, arttbntvﬁtweabbitlydhol ot dndi@funyticdbgrbidsuh 8@ brPBints bPmd idvkiRs, W th
substituents [ﬂﬁﬂﬁefl ned beI ow in R14, or_ other 5- or 6-nenbered aronmatic or

non- ar omat i ¢ cycl i d g FrHotiprapewiclly pificayomyeunis e fordengyibe au

het er oat ons  sghdt Stohipaid mh@rfsreséat &Oaﬁbﬁtzfmveﬁn ﬁléﬁé& D] Ei0gen, and
sul fur, optionally substituted Tfrom1l to 4 times wth substituents as

def i ned bel owieiaPTRHORpIcRRe ondepprine %tﬂmynamf: andhpy ppgucingRie desirgd | |

methyl, or gamkdpdrmt Bifbor. Bihiadn ,

chloro, cyano, tfjl‘l fl uoro(t)rret ,Oldntqﬁégérﬂ néilgyh%&g%&mgrm ??P'?P%)é?ggﬁé)? &81 R4 is
phenyl, pyri dWhm therpripy Pf‘dﬁwﬂlll(}’zkwﬁ@ hrtisgng given dierdebgrippyn pmtazileahyércm
pyrazinyl, z n pyrronI,
Phi ophenyl . poracatsl SRELal R mhtes AAAEC MG LRALEI e el B2

i sot hi azol yl ,subje¢tagsogll as itsmadlvazghtwe;ght,lgcmi@hyﬁ:gaﬂ cortd&tomambhy’,ﬁx,call ndanyl ,

i ndenyl, ind y f n enzot hi ophenyl , . indol|nyl,

di hydr obenzoﬂu%{{')i yt;h‘%ngﬁﬂgrégggﬁgg%ﬁﬁeg’pa%%ylas 91";?8%%1‘ "Phweh %? fﬁgﬂg?tﬁcl dazol yl ,
benzooxazol yland lenaot: i administratidneselzoted Gotdy and khe raeinz Qidsetditpatthy |
benzotrlazolyl 1,3 oxolyl, naphthyl, quinolinyl, isoquinolinyl,
qui nazol i nyl, hdlﬁ%‘bﬁ‘?llr\%/ alt%'f[ hal azi nyI qui noxal i nyl

2, 3-di hydr o- uemmp[ 1, 4] dh@t@t‘rﬁ)/bharﬂﬂ@dﬂ:ﬁﬁcﬁalc&n@jsttfohambmﬂa »composition

benzo[ 1,2,4]triazi. ﬁ%/ 1otme oI i zi nyl, quinolizinyl,

6att t hi enof 2,°87BIH 8%%9‘59 S0 fﬁﬁ?er Qn%abdfaﬁwiecﬁowpnem selécted from

i mi dazo[ 1, 2- ahdybir bdw sr@ﬁm Sltikaly 2dcotidIdbMHbrs, dil

[1,2,4]triazolo| 4,3 Id pris i nyl, ° 1af§57 4] tgﬁr&l azol o[rst é-uerg? ngrulv%nltsnyl

t hi eno[ 2, 3- b]cf‘@P’&H% or Vle @ﬁcﬁfl@@lﬁﬁ’sﬁ?’r‘l}&ﬁgﬁw filkeps, élﬁm[egraznb]awm d| nyI
fur of 2, 3- b] Pyl Wbmts Tebdl A s&

furo[3,2- dlpyrim %%; th@(g%o 2, 3’8% eﬁy{agzal 691 Meéaglgo%ﬁﬂ 'ﬂn%
5,6, 7, 8- tet HadY ,pgtiﬁfiﬁl@gggqu gntgt]apgeﬂ zqgmw, antlfungal agents, Iubrlcatmg agents

6, 7- di hydr o St
0x0- 2, 3-di hy%?%gﬁeéh%?gqu az g?%/e{n&mél)@%ﬂ%en%%of tﬁ"zmgfd(%?fn& n}l b%ﬁn?n and
2- 0X0- 2, 3- di tfpshgo fogmsy Eﬁmhpl[eQQﬁBumepghmg dg&m}d 1nc1b$:rmlmixg]d[eﬂi,1®,sﬁ}u@k adi azol yl ,

benzo[c][l 2 I, adi enzo 1, 4] ox 'r] |,

5,6,7, 8-tet ra%l)g‘m' ﬁ@%yﬁﬁlﬁc}as?ﬁml %Yd?()ﬁm]a?) %{%lnﬁﬁ(’u}'smﬂm ecffilosd,

[1, 2, 4] tri azca[tm{murﬁm}qhydmxldnyﬂemoattepag&lagar ﬁﬂrua@mhm[ékr&xﬁa}@wﬂ}ﬁgmﬂ 3H) -yl ,
oxooxazolldln nbered,.aromajic or non-aromatic

nonocycl i c cﬁ?]%%%’y%sr %CVSPH%(E%P%%‘S}‘SP Sgi%wo"[r%a“??}m can Be epsured pgviglous  op

[6, 7] -fused tamftl)acicnsi adlbhefed agerey, f&%&ﬁﬁg@,ﬁﬁmﬁnscgn&@bmdbg p%ér?)fihet eroat ons
sul rur

selected from %é) E!Tr jSp 8E‘?I sti1ng, of oxygen, nitrogen,
optional |y safStq¥tt & thip Ske- 11t gy alspibrdesisgple fio wighyde Pelopispgenss fddef i ned bel ow
in RL4; RS i $xdtplé bi@FsOsodalth BR1Bridd @I like! Prdib iRl ABBIINGh of Hefilib@dugdret hoxy,

trifluoromethoxy, cyano, hydroxyl, or methoxy;
pharmacetitical form can be brought about by the use of agents delaying absorption,

az nyl ,

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 cthyl
oleate. Examples of excipients include lactose, milk sugar, sodium citrate, calcium

carbonate, and dicalcium phosphate. Examples of disintegrating agents include



R6 is H fluoro, chloro, nethyl, trifluoronethyl, difluoronethoxy,
trifluoronethoxy, cyano, hydroxyl, or nethoxy; R7 is H gemdinethyl, or
Cl-C4 al kyl, where each of the Cl1-C4 alkyl is optionally substituted from1
to 3 times with substituents as defined belowin R 5; R8 is H hydroxyl,
fluoro, chloro, CI-C3 alkyl optionally substituted with hydroxyl or am no,
or amno optionally substituted with C1-C3 alkyl; RO is H, fluoro, chloro,
met hyl, hydroxyl or cyano; 34 RHis indgpendently selected at each
occurrence froma substituent in the group consisting of hal ogen, -NO2,
-01212, -NR1R11, - NR12C(0)2R13, -NRI2C(0)N12.121213, -S(0)"-CN, C(O)R13
C -C6 al kyl, Grcleslgmiken anmfm ciripjaxysilicaes- E‘ﬁnqy@lafénmrpants amnldd<4- C7

YRy 2L st B2 S 1 B R, oS0l Rl S b i, 2 YT

C3-C6 cycl oal cyclo 'S OptIO VoS UiBEt Ut ed from
1 to 3 tines milyethydambghicolients as def| ned below in R 15, and R15 is

I ndependent |y, ected.at eagh occurr.e substituent in the group
O e TR G B M ords Rl pieans oy ik i g

consisting o ogen,
- S(0) 1R13, aroflspuraindediai ﬁrdgnabml suitabie f& weathcoafact Wieh Me YEIIsVT hogk@raaryl
groups is optlonal l%dlsuggt ituted from1l to 4 tines wth substituents as

defi ned abovd®V $BY & ARG PG AsiabioRerereds reﬁﬂ?é‘s‘b?‘@é%]tlker Mt i on

relates to trwnﬁmmwadmfaIfea;roﬂwlasenbﬁen&)raan@ere Xis a[55]-, [6,5]-
[6,6]-, or 71 fused bicyclic carboc %cl e or heterocycle sel ect ed fromthe

group consi st Mdilor i ndBai™ "phaamagauticdlymserptabieripsase arpsd meressiosssy | |

di hydr obenz Otfmrﬁh(mﬁﬁé’éomfﬁhm Srabanzmiva aiheluddldel Wampls @an:%o bidbhees,
i ndol i nyl, benzo[ 1, 3] di oxol yl , benzooxazolyl, benzot hi'azol y
benzoi sot hi azH?I“S?lFf“ elixirs, syrups, liquid preparations, including suspensions, Sprays, inhalants

tablets, lozenges, emulsions, solutions, granules, capsules and suppositories, as well
as liquid preparations for injections, including liposome preparations, Techniques and
formulations generally may be found in Remington's Pharmaceutical Sciences, 17th
ed, Easton, Pa., Mack Publishing Company (1985), which is hereby incorporated by
reference in its entirety.

[0044] One embodiment of the present invention relates to the compound of
formula (1A), where X is substituted phenyl and R” is substituted monocyclic or
bicyclic aryl or heteroaryl.

[0045] Another embodiment of the present invention relates to the compound
of formula (IB), where X is substituted bicyclic aryl or heteroaryl and R* is
substituted monocyclic or bicyclic aryl or heteroaryl.

[0046] Another embodiment of the present invention relates to the compound
of formula (IC), where X is substituted pheny! and R? is H, -OR'?, —S(0).R",
C(O)R", -NR'R", -CN, halogen, and C;-Cs alkyl, where each of the C,-Cy alkyl is
optionally substituted from 1 fo 3 times with substituents as defined below in R*,
[0047] Another embodiment of the present invention relates to the compound
of formuta (ID), where X is substituted bicyclic aryl or heteroaryl and R is H, -OR'?,
wS(O)nR”’ , C(ORY, -NRR!! -CN, halogen, or C,-Cs alkyl, where cach of the C-Cg
alkyl is optionally substituted from 1 to 3 times with substituents as defined below in
R",

[0048] Another embodiment of the present invention relates to the compound
of formuia (IE), where X is substituted monocyclic heteroaryl and R” is substituted

monocyclic or bicyclic aryl or heteroaryl.



benzoi soxazol yl, indazolyl, benzoi m dazolyl, benzotriazolyl, naphthyl,

t et rahydr onapht hyl, quinolinyl, isoquinolinyl, quinazolinyl, cinnolinyl,
pht hal azi nyl, qui noxalinyl, benzo[1,2,3]triazinyl, benzo[1, 2,4]triazinyl,
2, 3-di hydrobenzo[ 1, 4] di oxi nyl, 4H chronenyl, dihydrobenzocycl ohept enyl,
t et rahydr obenzocycl oheptenyl, indolizinyl, quinolizinyl,

6aH-t hi eno[ 2, 3-d] i m dazolyl, 1H pyrrol o[ 2, 3-b] pyridi nyl,

i mdazo[ 1, 2-a] pyridinyl, pyrazolo[1, 5-appyridinyl,

[1,2,4]triazol o[ 4, 3-a] pyridinyl, thieno[2,3-b]furanyl,

thleno[2 3- b] pyri di nyl, thleno[3 2- b] pyridinyl, furo[2 3- b] pyri di nyl,
furo[ 3, 2- b] pyiP¢48l nyl | ﬁhﬂ@nm@m@lm@]tp ihie medtimwvemﬁmrr@[dﬁszath}? pympavindi nyI
t hi eno[ 2, 3-b] ) c][1, 2, 5] oxadi azol yl ,

benzo[ c] [ 1, 2¢§¥@ﬁ£h§¥225 3@583 4- dlhydro 2Hbenzo[b][1 4] oxazi nyl ,

i mdazo[ 1, 2- c]pyra2|nyl 6, 7- di hydr o- 4H pyrazol o[ 5, 1- c][l 4]oxa2|nyl,

2- 0x0- 2, 3-di benz zpl th lnd

oxo- 2, 3-di hy P%PEBB P&S%'%F’ %%‘f%‘i/lg?r&lﬁ?/ FI%“E)%H?%‘[SE%FTI&E gétléﬂffiazol yl, 35
benzo[c][1,2Jﬁkmhhadfazolyl [1,2,4]triazol o[ 4, 3- a]pyra2|nyl and
3-oxo[1,2,4]triazolo[4,3-c]pyridin-2(31-1)-y|, optionally substituted from
Ito 4 times with substituents as defined belowin 1114, or other [5,5]-

[6,5]-, [6,6]r"is Hl mkfyi{ kthkysedogrbspicl i ¢ carbocycl es or heterocycles
containing 1-5 heteroatons selected fromthe group consisting of oxygen,
nitrogen, and sulfur, optionally substituted from1l to 4 tines wth

substituents mggg Hefnifh §p0p @Wnhdihyl244; Rl is H methyl, ethyl, or
i sopropyl; R2 is H, nethy or gen}dlnethyl R3is H, nethyl hydr oxyl ,

net hoxy, fluoro chl or o, cyano trlfluoronethyl dlfluoronethoxy or

trifluoronet h@)ﬁ’H Béth}/ﬁ hﬁimﬂql rﬁ&ﬁ@xy, ﬂg%zchlorg(@)iﬂt;-muoml@h [ A(0)R13, -Nee,
G -C6 al kyl, ceny , Co cycl oalky¥ or C4-C2

cycl oal kyl al Wﬂh,mrom@h@yeaémﬂ@fmmﬁéom CG aI kyI C2-C6 al kenyl, C2-C6

al kynyl, C3-C6 cycloal kyl, and C4-C7 cycloalkylallcyl i's optionally
substltuted frontl to 3 tines with substltuents as defined below in R15; or
R4 is a bri dgéds Hi bqlazgenc—@R‘ﬁ,g—Snﬁﬁthél, ﬁCNg—(B(QDB ‘catRIBR!' A€ wEimallayidCoft | onal |y

cont ai ni ng on at.ons s d r con | 4.ng of
oxygen, nitrogen’ il gog \Aﬂtce}?deoa g"gf@ q(}aaﬁlg’?al%i ]r(‘)eire g %)Stl onal Iy
substituted ]tmecim ﬂtkatpcz?,cg allmszl \gizgtk ﬂm&gl@lﬂ@@:mlﬁalﬁ}?{ adt@dCf Llom t he gr ﬁulo
consisting o uor,0,. chl or t hy
trifl uoromnet Wﬁg ai@‘?]? %(BW%&%FE’SW‘ Cgr}t?gtl_z%fﬂ@%‘”“%%%m i %@rﬁe

net hoxy; R i Sefdw ihlRIQo®, chloro, nethyl, difluoromethoxy, tr|fluoronethyl

“trifluoronet hgxy droxyl hoxy; R7 is H . gemdinethyl, or
Cl-C4 al kyl, RNH%? l%“é@g%‘%fﬁ 1§ g C@nfaean%ﬁ@warben atatnﬁaﬁwtgpnéww%tged froml

to 3 tines W'()BE' oS B HelddQRd s Rfcltaffionethe RRILPWohdhst g BF oxygen, nitrogen, and
sulfur, where the bridged bicyclic ring is optionally substituted from 1 to 3 times with
substitutents selected from the group consisting of C;-Cs alkyl, —C(O)R", and
-S(0)R";

R’ is H, fluoro, chloro, methyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy,

cyano, hydroxy! or methoxy;

R® is H, fluoro, chloro, methyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy,

cyano, hydroxyl or methoxy;

R’isH, gem-dimethyl, or C;—C4 alkyl, where each of the C;~Cq alkyl is optionally

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



36 R8 is H, hydroxyl, fluor, chloro, C-C3 alkyl optionally substituted

wi th hydroxyl or am no, or amno optionally substituted with Cl-C3 al kyl;
RO is H fluoro, chloro, nmethyl, hydroxyl, or cyano; 1214 is independently
sel ected at each occurrence froma substituent in the group consisting of
hal ogen, -NO2, -01212, -NRLR11l, -NRI2c(0)2R13, _14R12C(0)NRI 2R13, -S(0) n
R13, -CN, -C(0O)R13, G -C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, C3-C6
cycl oal kyl, and C4-C7 cycl oal kyl al kyl , where each of Cl1-C6 al kyl, C2-C6

al kenyl, C2- C6 al kynyl, C3-C6 cycloal kyl, and C4-C7 cycl oal kyl al kyl is
optlonally substituted fron11 to 3 timnes mnth substituents as defined bel ow
in RL5; and RisHi kydroxdsflengeritiop, sleﬂhebﬂedigadkyéapiivneitmwbstanmé wiithom a

substi t uent 0 -CN, Ci1-C3 al kyl,
ORL2, - NRlRfl?deg(Og i, S‘Qﬂémj"%gp% ﬁye%@?‘]étarg& thvx(;ﬁi‘ %a 89th of the aw or
het eroaryl groups is optionally substituted fron1|to 4 times with
substituents as i ned, above 0054] Anot her enbodi nent of the
present inveﬁ?ﬂ%ﬂ’é%?%f@ “fguﬁﬁétg%ﬁﬁgtﬂﬁqﬁkxfornulae 1(A-E) where: X is a
[5,5]-, [6,5]-, [6,6]-, or [6 7] -fused bicyclic carbocycle or heterocycle
selected fro 0 stln of i ndeny benzof uranyl ,
benzothiophe:ﬁ/llSl Vﬁ%ﬁ BFﬁﬁb EHVWHQHFH%H? @ﬁ é@ﬂﬁ hFigeupndol yi |

i soi ndol yl, lcaﬂkpdtingyskham@ﬂm{laz,3b@u"oxnk$ﬂla,“ bem2oaxaz'e) ydw?ctz@mptzhii*‘azol yl,

ben20|soth|azol denzol soxazol yl IyI ben 20|n1dazoly :

benzot ri azol yf Qphrﬁ§}“C@§Fraﬁy§Péhﬂpﬁzﬁ?me%ﬁHQKWQ¢%M“ ;iGsdqui nol i nyl ,

qui nazol i nyl .y &bﬂﬂﬂ'dnﬁﬂ4+c7ﬂ,]?ElB§lkﬂ§!k?V hvhe@Uh&P¢EE LEWdikcyl, C,-Cs alkenyl, Ca-
benzo[ 1, 2, 3] tti azi nyl enzo riaziny

2, 3-di hydr ob&nzlpmnyl 4ﬁ3uf3®szquga[kyl 41p|déilmCoWlkyi@lkﬁyﬁm@@ﬁimwrt@ﬂqéﬁp@ny|

t et rahydr obe IEa] zi nyl,
6aFLth|eno[quggfﬁﬁgggggm%%lwnﬁ%gg%?%P%%%W1H§] g#idlnyl

i mdazo[ 1, 2-a] pyridinyl, pyrazolo[1,5-a]pyridinyl,

1,2, 4]triazeho n
Ehl eno][2 3-b py{rslz%déﬁ 9’*”%’% éﬁ‘%?&% %F% "}mg?‘% MTJE“%“HT;%} i nyl,
furo[ 3, 2- b] pyomsmtmgbfhakmeanqo)fd -3 Cd{limﬂﬂaym LORFYINRPR!, —S(O)R ™, aryi,
furo[ 3, 2-d r n zin benzo xadi azol
bensor 11 1. 2+ad Fotaih b RIG Gudingl SRS o e *%}%&Yéﬁ?ﬂﬁ%ﬁeﬂa ’
i m dazo[ 1, 2- a[]om/r @74 tivyds, with Stbetithstdy o-den@yavazohdt's, 1- c] [ 1, 4] oxazi nyl
2-oxo-2,3-dihydrobenzo[d]oxazolyl, 3,3-dinethy1-2-oxoindoIinyI, 2-
0x0- 2, 3-di hydro- 1H pyrrol o[ 2, 3-b] pyri di nyl, benzo[c][1, 2, 5] oxadi azol yl,

benzo[ c] [ 1, 2,&isohi adi azebtydr.enibbditachl &ﬂth@§@$&£ hy @rtoh P EBZ oY condfdtnd
3-o0x0[ 1, 2, 4]tr|azolo pyridin-2(3H)-yl, optionally substituted from1

to 4 tines mPfﬁ“%%B%&@%EbW%@eas defi ned bel ow in R14, or other [5,5]-
[6,5]-, [6,6]-, or [6,7]-fused bicyclic carbocycles or heterocycles
contalnlng 1- 5 het er oat ons sel ected fromthe group consisting of oxygen,

ni trogen, ane ahenyh opdpnallyestifitas fio i dad Gmes wishsubstigieats ps dadisedyi t h
substituentsgsydgkined belowin R 4; R is H nethyl, ethyl, or isopropyl
R2 is 1-1, methyl, of gemdinethyl;

R’ is H, methyl, ethyl, or isopropyl;
R? is H, methyl, or gem-dimethyl;

RYisH, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl, or

trifluoromethoxy;

R* is phenyl, pyridyl, 2-oxo-pyridin-1(2H)-yl, pyrimidinyl, pyridazinyl, pyrazinyl, 6-
oxopyridazin-1{6H)-yl, triazinyl, pyranyl, furanyl, pyrrolyl, thiophenyl, pyrazolyl,

imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyi, oxadiazolyl,



R3 is H nethyl, hydroxyl, nethoxy, fluoro, chloro, cyano, trifluoronethyl,
di fl uoronet hoxy, or trifluoronethoxy; R4 is phenyl, pyridyl,
2-oxo-pyridin-(2H)-yl, pyrimdinyl, pyridazinyl, pyra2|nyl 6-
oxopyridazin-1(6H) -yl, triazinyl, pyranyl, furanyl, pyrronI, t hi ophenyl ,

pyrazol yl, im dazolyl, oxazolyl, isoxazolyl, thiazonI, i sot hi azol yl ,
triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, indanyl, indenyl,

i ndol yl, isoindolyl, benzofuranyl, benza¢hi ophenyl, indolinyl,

di hydr obenzof uranyl, di hydrobenzot hi ophenyl, indazolyl, benzi m dazolyl,

benzooxazol yl, benzothi azol yl, benzoi soxazol yl, ben20|soth|azolyl

benzotri azol ythladib@fﬁlo‘[ctra@}m ingesy), indemd,ghdalyh isoigdelibbensgfuranyS oqui nol i ny!
ui nazol i nyl, |
g 3-di hydrg ben CMP%I’HXF%J mdQltugfli dﬁé’g%& Zf?%%@??}?l}lﬂéi??ﬂﬁnﬁothmphenyi indazolyl,

benzo[ 1,2, 4] tbcnazuchydalyi hbmzobwa@vdvhwnmihmglyi Dempplsoxagalyh dlenzoiisathiazolyl,
Gakt t hi eno[ 2, 3p yJ ﬁ' Y| %&I g;@quoﬁr Olh?{\y% c}unﬁ)]hg IF%sg(';.ur}XAlinyl, quinazolinyl,

i mdazo[1, 2-a
[1,2,4]tri azoﬂlm{oﬁn{d ;ahapgmm}d,l qutoxalfry), 2, Biihydradehw] L4 Bioxalypyri di nyl ,

L onol2: 3 DLty Sk 2y PR, DYy LGB B LB
furo[3,2- d] maw-ﬁBﬁedb[!’l}d dlithidbema[ Hi@y@c}lﬁb@riﬁszwdhnyli imiden ], 2q pyadipylr azi nyl

0! 7. & bydr oo ANy PROSTEYBATSE [ Eh R Rt g gyt 1.24Yriazolof1,s-
oxo- 2, 3-di hydy) @b@ﬂ%@[ﬂkﬁﬁ{@@ %ﬁ{llran Buﬁc@éﬁ%pﬁm&ypm t%nﬂmm

2- 0X0- 2, 3- dlh olH—pyrroIo[ :épyrl benzo[ c] %@:kgxadlazolyl
benzo[c][1, 2, sa%%?ﬁ&tw&éwyrfum@ b wﬂ}wloth@ppﬁ%&n@amm 1n>o'!v] e ny |
5,6, 7, 8-t et raJ] ;?mdﬁl}l , thiddot, 3@@}&[@ $nidaldyLaZhdinyl, 5,6,7,8-

[1, 2, 4]tr|azol 3-a] pyrazin

3-ox0-[ 1, 2, 4]tetrdhyguoireidazofl, &Pﬂqumyhz’a@my@rp 4Homeereiot Sl icdlil Haaginyl, 3r ot her
5- or 6- ”e”bedx%dzrgﬁgff%bfl 9@5}@&3@9?&1&&%3,- -%Ylﬁllohﬁylcéroqg@l@h:ﬁ%rw

het er ocycl es or fused bicyclic carbocycles
or het er ocycl¥&pporie[dinblpgiding, Hﬁndd&&,%ﬁbxgﬂeazebfﬂ,d’dnm{d[ﬁ 2. hithighanalyl,

consi sti ng- ofy KGR bLESOR 1 ANSLS 6L ARNRNALL YyndlUBB[d ST ed Trom |

to 4 tines W en ed bé ow i’n fluoro,
chl oro, nethwﬂpwﬁmhﬂngm@nmmMyﬂiid@ﬁhucyb&mk@@k&ﬁhhmmkﬂﬂ&m@nﬁﬂh@xy, cyano,

hydr oxyl , ho ch] oro th trlfluoronethy

di f 1 uor onet hoﬂg‘{ﬂ Y?%f@ﬁ%ﬁ%ﬁr‘&%ﬁ'ﬁ&r oc%ﬁegya?nfir ‘HS?H‘PB@P‘“ Fe RERTGRVMA 7 s H,
gem di net hyl ,m&{ocﬁilm%baueydmrm@beymmh [25]-,t[68]- q_fﬁ-@f}oﬁ[(kwﬁﬂeﬂ bagtliconal |y
substituted fron11 to tlﬁgﬁ subsﬁltuents as ih d@$E|OW in R15; R8
is H hydr oxyrbogyles,os hetemeyiles Coﬁ‘ia‘ oteroaioms SHSetes e A §°PWR ed wi t h
hydroxyl or %Q&mg‘?ifo@f%eﬂ%t@?,&%iﬂ'shhfmsbﬁhﬁimllyu@uﬁﬂnt&c& Rofal 163 thdsyl ; RO is
H, fluoro, chloro r oxyl qr cyano; RH is independently sel ect ed

at each occurW%m%@ﬁﬂP@Wﬁﬁ‘@ﬂﬁ%ﬂﬁ*ﬁéﬁt in the group consisting of hal ogen,

-NO2, -0R12, -NR1612.11, -NRI2C(0)2e, -NR12C(0)NR12R13, -S(0)" RH, -CN,
-C(0O)R 3, Cl -6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, C3-C6 cycl oal kyl, and
C4- C7 cycl oallkyIB 1, Riyoro, shiterp emethplhtrighioomety], ém%qrom@@mcm%éw:oxym 5

al kynyl , oaIkyI and C4-C7 cycl oal kyl al kyl is optionally

substltuted fron1 to 3 times with substituents as defined bel ow in R15;

and 39

R® is H, fluoro, chloro, methyl, trifluoromethyl, trifluoromethoxy, cyano, hydroxyl, or

methoxy;

R’ is H, gem-dimethy!, or C;-C; alkyl, where each of the Ci—Cq alkyl is optionally

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

R¥is H, hydroxyl, fluoro, chloro, methyl, C,-Cs alkyl optionally substituted with

hydroxyl or amino, or amino optionally substituted with C,-C; alkyl;



R ' is independently selected at each occurrence froma substituent in the
group consisting of halogen, -C(0)R13, -CN, Cl1-C3 alkyl, -0OR12, -NRI 1211,
-5(0)"12.13, aryl, and heteroaryl, where each of the aryl or heteroaryl
groups is optionally substituted from1l to 4 tinmes with substituents as
defined above in Rm 100551Anot her enbodi nent of the present invention
relates to the conmpound of fornulae 1(A-E) where: X is thiophenyl,

t hi azol yl, pyridinyl, phenyl, naphthyl, spenzo[ b]thi ophenyl, benzofitranyl,
benzo[ d] [ 1, 3] di oxol yl, 2, 3-di hydrobenzo[ b] [ 1, 4] di oxi nyl,

3, 4-di hydr o2H-benzo [b.] [1, 4l oxazinyl, or

4- met hyl - 3, 4- di hydr o- 2H benzo[ b] [ 1, 4] oxazi nyl, optionally substituted with
fromlto 3 i t I ly fromthe group consisting
of hal ogen, ﬁg?%h h&ﬁg(%kﬁgrﬁgﬁﬁﬂahﬁgﬁégﬂggﬂéﬂr|fIuoronethoxy,

di f 1 uoronet hoxy, substituted Cl-C3 al kyl, nethanesulfonyl carbanDyI Cl1-C3

al kyl - substlt ned a d, ac tanldo yl, ethy
i sopropyl , ylfr%&y d%?/tlyqef‘:?gft ?at‘:FPF‘iTBrF%C&deS SI‘I”EI‘BH%&'FWUP or benzyl :
R2 is Hor ge;ﬁnQItnsgtohyilong&Nez, HORéhLNRﬁ’R‘berIzgm)g{”Rmm 2@(bfnsun‘ém'ﬁoxy,

hydr oxyl , fid ugro, di fl t hyl quoronethyI
di f 1 uor onet ho%)ﬂer Pf“I%bIe)r%@g Qy%ya@é]t (pCo gl Er(l:ﬁﬁlkyni C3-Ce

am nocycl opr mebalkﬁpa&ﬂfmmmmhmyﬂalkyﬁwdwfére@éW&T@ M,-camdaboline- 4-
car bonyl, 2-norphol | noet hoxy t hy Ianlnéieth met h I)anlno 2-
hydr oxyet hyl &mihnyipf-pée Fxﬁl‘:ﬁiihyl yind Cp1cpéW lentindsliyliis opsipnalhy ﬁua$tﬁutpd fjpm

pi peri di n- 4- ql, 37RERNMH s08inRhRES A2t belsbein R TBRNYI DI per azi n-1-yl
4- (et hyl sul fonyepi perazi n-1-yl,

4- (2- (i sopropyl am no) - 2- oxoet hyl ) pi perazi n- 1-yl,

4- (pyridin- 2y i

2- oxopyrroli ;:I[?ln?sgh&-s&%ﬁ@ %}%pldggﬁ& ?%Juh@h& %é’?astﬁtluﬁglrl 8% 3 yl oxy,

6- ami nopyr i daghsstBgpf bc)ég'gcnmﬁ(()&&z,l -r€1\3-(%1+(b>a§k,yl pQRaZINR’ﬁR y-IS(ﬁQ)aR , aryl,

SR AL A Y e R R T
2- cyanophenyMpnBiunyamomhmmybmnﬁaﬁy&nhﬁhah@bye@ﬂ#fhanesulfonyl)phenyl

car banoyl phenyl, pyridinyl, am nopyridinyl, pyridazin-3-yl,
6-nethy|pyridazin-3-y|, 6-(trif|uoronethyl)pyridazin3-y|,

6- (di f | uor ongodnil ) pyr i dagther-sdrbptiment of the present invention relates to the compound
6-((difluoro hox t ridazin-3-yl, 6- am nopyridazin-3-yl,

6- (et hyl anmi R6JP % aﬂi&IEY§%5¥ 6- (di nmet hyl ami no) pyri dazi n-3- yl,

6- nnrphollnopyrlda2|n 3-yl, 6-(4-hydroxypiperidin-1-yOpyridazin-3-yl, 6-(4-
t hyl I d 3- (6-(hyd th d 3- I 6-
?e met Kog;gg gé%{}m%% ?H%/rz‘; ﬁaéérygher%w?W%I}cm%zerrg%glggﬁ)?qyt# %r%ima@ug Y

6 arm mopyr azi oS SFLELE ooty RRLDRBHS SE pgukluL B BapaA =1

6- oxo- 1, 6- di ﬁwﬁrb%mmlz pwrcsyly furared twdwm eheazplyl, 150884ply thiazolyl,

I()Todﬁ 0[214]2t ﬁglogiz% gy g)ygazéiyi i gg@ﬁpégad%fgﬂyr)mﬁﬁézﬂ{y% “Mzolyf and tetrazolyl,

5, 6-di hydr oi mpt:j@mﬁy Qulgtlal}qd)frmﬂ o 4 (idiefy witly bybstituents as defined below in R', or

3-(trifluorongth 1. o[ 4, 3-a] hyr.a 7(810-yl,
1,2,4]tri azglﬁ1 o %r()s %}r}?‘]fl 411?101210% d%(gljﬂﬁcgmar[?d' C%fﬁl‘g&g]c%wf di n-6-yl,

3- di net hy 1-112£er®xde&m!b0tdnmnf§1 ﬂlhpteroatoms selected from the group consisting of

! ?re? Ihg?lﬁg_mzmﬁ]q%ﬁl %%%eg[ %Pd%s @r OBRIC%I é}éﬁl}lﬁg}tlhtcd from 1 to 4 times with substituents

1,2, 4]tr|a2@hd@%m3b&3hﬂﬁywﬁdﬁZlnyI or oxooxazolidin-3-yl; R5 is H,

hl o

loro, or fluoro; R6 is H, chl yor
)y ?n compounds rcprcscnted y formuld EI), 1§ an alkenc or alkyne, optionally

[
3,
5
3
[
Cc
substituted from 1 to 4 times with substitutents as defined below in R';
R' is H, methyl, ethyl, or isopropyl;

R* is H, methyl, or gem-dimethyl;



R7 is H R8is H fluor, nmethyl, or hydroxyl; RO is Hor hydroxyl; R4 is

i ndependently sel ected at each occurrence froma substituent in the group
consi sting of halogen, -NO2, -01232, -NRIRI 1, -NR 2C(0)2R 3,

-NR 2C(0) NRI 2R13, -S(0)" RI3, -CN, -C(0)R13, Cl1-C6 al kyl, C2-C6 al kenyl,
C2-C6 al kynyl, C3-C6 cycl oal kyl, and C4-C7 cycl oal kyl al kyl , where each of
Cl-C6 al kyl, C2-C6 al kenyl, C2- 41 C6 al kynyl, C3-C6 cycloal kyl, and C4-C7
cycl oal kyl al kyl is optionally substitutédl from1 to 3 tines with
substituents as defined below in 1215; and R15 is independently sel ected at
each occurrence froma substituent in the group consisting of hal ogen,
-C(0)R13, -CN, C-C3 alkyl, -0OR12, -NR1R11, -S(0)11R13, awl, and
heteroaryl, wiesng, ﬁ@tﬁb{ Hfrdr@)m rﬁé%ox@rr R LIhRRS Yyarh, Qifﬂt%rdn%tl@@tdronal Iy
substituted from?l to 4 times with substituentd as defined above in Rl4.
1005618pe0|fmé‘66W$®hﬁﬂe of formulae | (A-E) of the present invention are
the foll owi ng tetrahydrobenzazepi ne conpounds:

8- br ono- 2- net hyl - 5- phenoxy- 2.3, 4,5; tetrahydro 1H—benzo[c]azep|ne

8- net hoxy 2- RetishEl) haogshedX . - 3(Q)R’ SWQIéHQ(@;}Rirol\IR—ﬁIbeﬁ‘zdlﬁca]laft@piﬁae

2- et hyl -
2-2§thgl 5- pﬁgﬁgﬁ§cﬁc§%¥®bgrazo %ﬁ%}%¥23§g¢27g&f Eﬁg@?ﬁ%g%gﬁpéﬁﬁggfgféggp
i ne; C—Cs alkyl, C;-Cs alkenyl, Co-Cy alkynyl, Cs5-Cy cycloalkyl, and Cy4-Cs

6- ( 2- et hyl - cyaoaeflgy%ﬂyl 1% optxo’nslly st s.ta}ut)éccii froml“_o% tmzae%[ Cl gﬂitueng o %ﬁ( [jdazin-3-

am ne;
2- nethyl-5-pmdn®xy¥8%©pyr|nldln-2-y1)-2,3,4,5-tetrahydro-1kkbenzo[c]azepine

2- met hy1- 5- piefukYeRBigie e ey rihed-i? sha 2omsen ptiewly sYaPEE1 Hbenzol e
] azepi ne; one or more heteroatoms selected from the group consisting of oxygen, nitrogen, and

2- et hyl - 5- phe xy 8- %Pﬁ{@ ﬁl -2,3,4,5-tetrahydr o- 14 benzoNazepi ne;

2- et hyl - 5- pﬁ%I x{yoese iy 9&%1%1‘;1%18@#2 éF‘&f‘%}%@;ff‘ﬁn 8193 Bes With- 2- ami ne

substxtutents sclcctcd from the ﬁroup consisting of C,-Cj alkyl, ~C(O§R13 and

2-nethy|-5-phenox§/‘3 -t et rafydr o- 1H benzo[ c] azepi n- 8- y1) pyri dazi n- 3( 2H
) - one; -5{(0)R™;

2-met hy1l- 8- (4- (et hyl sul f onyl ) phenyl) - 5- phenoxy- 2, 3, 4, 5-t et rahydr o- | Hbenzo|
c] azepi ne;

2- (2- met hyl - 8 pridnfsoyo,zhivrae ns:thyditrifngramethy ktifbvraiatioar epyeme, Sydroxdnmoni tri | e
84[1,2,4]tr|azJTofl,S-cc]pyrldln-6-y1)-2-nethy|-5-phenoxy-2,3,4,5-tetrahydr
0- 1Hbenzol c] azepi ne;

R® is H, fluoro, chloro, methyl, trifluoromethyl, trifluoromethoxy, cyano, hydroxyl, or

methoxy;

R7 is H, gem-dimethyl, or C,—C4 alkyl, where each of the C;—Cy alkyl is optionally

substituted from I to 3 times with substitucnts as defined below in R,

R® is H, hydroxyl, fluoro, chloro, C;~C; alkyl optionally substituted with hydroxyl or

armino, or amino optionally substituted with C;-C; alkyl;
R’ is H, fluoro, chloro, methyl, hydroxyl, or cyano;

R'* is independently selected at each occurrence from a substituent in the group
consisting of halogen, -NO,, —-OR™, -NR''R", -NR"’C(O),R", -NR"*C(O)NR'’R",
-S(0), R, -CN, -C(O)R", C;-Cs alkyl, C,-Cy alkenyl, Co-Cs alkynyl, C1-Ce
cycloalkyl, and C4-C7 cycloalkylalkyl, where each of C;-Cs alkyl, C,-Cq alkenyl, C,-



2- met hyl - 5- phenoxy- 2, 3, 4, 5-t et r ahydr 0o- 1H benzoNazepi n- 8- yQpyri di n- 2( 1H) - one
; 8-(4-(ethylsulfo nyl)piperazin- 1

-y0- 2- et hyl - 5- phenoxy- 2, 3, 4, 5-tetrahydro- 1Hbenzo[ c] azepi ne;

8- (6- net hyl pyri dazi n- 3-y1) - 5- phenoxy- 2, 3, 4, 5-t et rahydr o- 1H benzo|[ c] azepi ne;
2- met hy1l- 8- ( 6- net hyl pyri dazi n- 3-yl)-5- phenoxy- 2, 3, 4, 5-t et r ahydr o- 1Hbenzo| c]
azepine; 42 5 -(2-fluorophenoxy)-2-nethyl-8-(pyridazin-3
-yl1)-2,3,4,5-tetrahydro- 1Hbenzo [c]azepine; 5

- (2-f 1l uorophenoxy) - 2- met hy1- 8- OH- pyr azol - 4-y1)-2, 3, 4, 5-tetrahydr o-
leenzo[c]anglne
6- (5-(2-fluo &H@ﬁb‘x?}‘%%ﬁi‘?%ﬂr@d§4z{373¥§1@%'khlh1}f&ﬂrbﬂpwﬁhﬁ@ﬁf@m@ééfplnn 8-

yppyri dazi n- 3-gnii s w1th eubstltucnts as, defined elow in R and
5- (2-fl uorophenoxy)-2-methyl-8-(pyrim 2-y1)-2,3,4,5-tetrahydro-

| Hbenzo[ c] azepi ne; 5

-(2-Tluor Oph%gﬁyl)lde%c&%tlm I BidiRY BT NreRed fgngm% s%jstltu%nt i ttI{e gr dl’ 0-

1Hbenzo[ c] azep

5- (2-fl uor ophelmsastlyl\goﬂ hategdnylfc(@mﬁw@zm -Qrafiiy)l --DR3%, ANBIREL 4’—%(@.31‘1 baryl,
i‘?ﬁggﬁggﬂ:? ;%g% Fﬁ’tbrgav )%cm c%:cﬁgf tg% 2812( l}lc)teroarjr;rf3 groypjé 152 (‘)p?ﬁonélgf sugstt{t&(t]&/ dro-

6- ( 5- ( 2- f | uorfEphE RoX fihePwitk bilbgdtugntS adddhint @ hliorbydR Y- 1H benzo[ c] azepi n- 8-

yl) pyri dazi n- 3(2H) - one;

5- (2-fl uorophenoxy) - 2- met hy1l- 8- (4- (et hyl sul f onyl ) phenyl) -2, 3, 4, 5-t et rahydr
0- | Hbenzo[ g§eB2gpi N€; Another embodiment of the present invention relates to the compound

of formulae I(A-E) where:

X represents a 5- or 6-membered monocyclic heterocycle selected from the group
consisting of pyridyl, 2-oxo-pyridin-1(2H)-yl, pyrimidinyl, pyridazinyl, pyrazinyl,
triazinyl, pyranyl, pyrrolyl, furanyl, thiophenyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, imidazolyl, oxadiazolyl, thiadiazolyl, triazolyl, and tetrazolyl,
optionally substituted from 1 to 4 times with substituents as defined below in R', or
other 5- or 6-membered aromatic or non-aromatic monocyclic carbocycles or
heterocycles containing 1-4 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, ethyl, or isopropyl;
R*is H, methyl, or gem-dimethyl;

RYis H, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl,

difluoromethoxy, or trifluoromethoxy;

R* is phenyl, pyridyl, 2-oxo-pyridin-1{2H)-yl, pyrimidinyl, pyridazinyl, pyrazinyl, 6~
oxopyridazin-1{6H)-yl, 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,



2- (5-(2-fl uorophenoxy)-2-nethyl -2, 3,4,5-tetrahydro- 1H benzo[ c] azepi n- 8-
yQobenzonitrile;

8-([1,2,4]triazolo[1,5-a] pyridin- 6 yl)-5-(2- quorophenoxy) 2-methyl-2,3,4,5
- tetrahydro 1H benzol c] azepi ne; -(5-(2-fluorophenoxy)-2-nmethyl-2,3,4,5
-tetrahydro- 1H benzo[ c] azepin-8-pryridin2(1 11) - one;
8-(4-(ethyl sul fonyl)piperazin- 1 -yl1)-5

-(2-fl uorophenoxy) - 2- net hy1- 2, 3, 4, 5-t et Bahydr o/ H benzo[ c] azepi ne;

5- (3-fl uor ophenoxy) - 2 met hyl- 8- (pyridazin-3 -yl)-2,3,4,5-tetrahydro-
1Hbenzo [ c] azepi ne; g . ) .
-quoropheno%V?U@Khﬁﬂh& ergoqrazqiyly hergpthipzglgl. penyoisoxazp i, bgpgpifotiazolyl,
1Hoenzo[ ] az R} Rfiazo @I Q)énzgoﬁl' O]hfé% 90 tﬂ%ﬂ{?ﬁ‘ﬂ) qtgn(mﬁﬁzlh ¥baqénclingl, quin@loligfy dr o-

11/ - benzo[ c] azepi n- 8- azin-
[5 ](3 f I uor opleemoly)- IzhaimﬂYynMBD(@Wl r%;%ldlhyfkoyb@)\zotl AldiwxByl.et r ahydro - 1Hoenzo
c] azepine ;

5-(3-fluor ophe?lzg Iﬁ S]Erldzn%ykif bfmé)[](z 4szn(l:lvl 4% Chrﬂm%yl mﬂ()hm{ye qrumﬁh(zil%l 1Hbenzo|
c] azepi ne; 6aH-thieno|2,3-d]imidazolyl, IH—pyrrolo[Z 3-b]pyridinyl, imidazo{1,2- a]pyrldmyl

o-(3-11 uor Ophena%(lxh gaf‘%lﬁ‘l}{% ﬁ 2(ﬂ¥rqdazcz)f0[14 ?a}/p]y}ldi%y?’[ﬁz é}tﬁaez})[o‘fi‘pgdr 0- 1Hbenzo[ c]

gz?gl?g f 1 uoragyphidingX yhieid] 2 thiifutenil, BriehoB2, 3-6lpyatingh; drdrdt h2hhotidlhak epi n- 8- yDpy

ridin2-amne; "furo[2,3-blpyridinyl, furo[3,2-b]pyridinyl, thieno[3,2-dlpyrimidinyl, furo[3,2-
dpyrimidinyl, 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-oxo-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-
alpyrazinyl, [1,2,4]triazolo[4,3-a]pyrazinyl, 3-oxo-[1,2,4]triazolo[4,3-a]pyridin-
2(3H)-yl, oxooxazolidin-3-yl, or other 5- or 6-membered aromatic or non-aromatic
monocyclic carbocycles or heterocycles or [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’ is H, fluoro, chioro, methyl, triftluoromethyl, difluoromethoxy, trifluoromethoxy,

cyano, hydroxyl, or methoxy;

RS is H, fluoro, chloro, methyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy,

cyano, hydroxyl, or methoxy;

R’ is H, gemn-dimethyl, or C}—Cq alkyl, where each of the C;—~C, alkyl is optionally

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

R® is H, hydroxyl, fluoro, chloro, C;~Cs alkyl optionally substituted with hydroxyl or

amino, or amino optionally substituted with C;—C; alkyl;

R® is H, fluoro, chloro, methyl, hydroxy!l or cyano;



(5-(3-fluorophenoxy)-2-nethyl-2, 3,4,5-tet ahydro-1H benzo[ c] azepi n- 8-
1)

6-

yl ) pyri dazi n- 3( 2H) - one;

5- (3-fl uor ophenoxy) - 2- met hy1- 8- (4- (met hyl sul f onyl ) phenyl) -2, 3, 4, 5-t et rahydr
0- 1Hbenzo[ c] azepi ne;

2- (5-(3-fluorophenoxy)-2-net hyl -2, 3,4, 5-tetrahydro- 1H benzo[ c] azepi n- 8-
yQbenzonitrile;

8-([1,2,4]triazol o[ 1, 5-cc] pyridin-6-yl)3%-(3-fluorophenoxy)-2-nethyl-2, 3, 4,
5- tetrahydro- 1H benzo[ c] azepi ne;

8-([1,2,4]triazol o[ 4, 3-al pyridin-6-yl)-5-(3-fluorophenoxy)-2-nethyl-2,3,4,5
- tetrahydro- 1H benzo[ c] azepi ne;

1-(

;

i df;} <2§-12'1;J?gggM&é&)&&xﬁ&w&%&a%a@h FeirbRle" R § 5 QrddeRenaRlgd gz epi n- 8- yQoy

8- (4- (et hyl subhoningpphpegeaziiol, ~PR)> SNRYR! |, ddR Sty NR-GOINRIRY, 3, 4, 5-te

t rahydr ol H be 1AZeRI NA; 113 i .
5-(4-f|uoropﬁ§ﬁ§£3§Jégﬁgtﬁg?38lfﬁgF95&2Fﬁ§§9$ﬁ3ﬂ?9%§%§%ﬁ?%§?éﬁydro-1Hbenzo[
c] azepi ne; cycloalkyl, and Cs-Cy cycloalkylalkyl, where each of Ci-Cs alkyl, C3-Cs alkenyl, Co-

> (4-11 uor ophenaxy) - 2- TRt MYk Rt 28bafy it rid optonany L BLEGI oe- | Hoenzo
[ c] azepi ne;

6- ( 5- (4-f | uoriophenesyithdubRinltyits-2 d3Firkd Deloetin &Yy dnd- 1H- benzo[ c] azepi n- 8-

yppyri dazi n- 3- anm ne;

5- (4-fluorophenoxy) - 2-met hyl-8-(pyrimdin-2-yl)-2,3,4,5-tetrahydr0- 1Hoenzo[

C% fiz epl nﬁ? S48 ; is Zindcp%rhdetiﬂ)é selected at c_aaél:h oc%lri:znczze fgorrAlf a substituent in ;cjhe group |

-fl uor ophenoxy) - 2- ne - 8- ri in-5-A-2, 3, -tetrahydro- | [

ne: P it L 3 (BT Sy eyt b LGk BNY 4 B b eng okl azepi
and heteroaryl, where each of the aryl or heteroaryl groups is optionally substituted

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

[0053] Another embodiment of the present invention relates to the compound

of formulae I1(A-E) where:

X is a [5,5]-, [6,5]-, [6,6]-, or [6,7]-fused bicyclic carbocycle or heterocycle selected
from the group consisting of indenyl, indanyl, benzofuranyl, benzothiophenyl,
dihydrobenzothiophenyl, ditydrobenzofuranyl, indolyl, isoindolyl, indolinyl,
benzo[1,3]dioxolyl, benzooxazolyl, benzothiazolyl, benzoisothiazolyl,
benzoisoxazolyl, indazolyl, benzoimidazoly!, benzotriazolyl, naphthyl,
tetrahydronaphthyl, quinolinyl, isoquinolinyl, quinazolinyl, cinnolinyl, phthalazinyl,
quinoxalinyl, benzof[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, fure[2,3-b]pyridinyl, furo{3,2-b]pyridinyl, thieno{3,2-
dlpyrimidinyt, 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][1,4Joxazinyl, imidazo[1,2-apyrazinyl, 6,7-dikydro-4H-pyrazolo[5,1-
c]{1,4]oxazinyl, 2-o0x0-2,3-dihydrobenzo[dJoxazolyl, 3,3-dimethyl-2-oxoindolinyl, 2-
ox0-2,3-dihydro-1H-pyrrolo[2,3-b]pyridinyl, benzo[c][1,2,5]Joxadiazolyl,



44 5- (4-fl uorophenoxy)-2-nmethyl-8-(pyrazin-2-yl)-2,3,4,5-tetrahydro- 1H
benzo Hazepi ne; 645 -(4-fl uorophenoxy)-2-nethyl-2,3,4,5 -tetrahydro-

1H benzol c] azepi n- 8-yl ) pyri di n2- anm ne;

6- (5- (4-fl uorophenoxy) - 2- net hyl- 2, 3, 4, 5-t et rahydr o- 1H benzo[ e] azepi n- 8-

yl ) pyridazi n-3(2H)-one; 5-(4-fluorophenoxy)-2-methyl-8-(4-(nethylsulfo

nyl ) phenyl) -2, 3,4, 5-tetrahydro- 1Hbenzo[ e] azepi ne;

2- (5-(4-fluorophenoxy)-2-net hyl -2, 3, 4, 5-38et r ahydr o- 1H benzo[ e] azepi n- 8-

yl ) benzonitrile;

8-([1,2,4]triazolo]1,5-a] pyridin-6-yl)-5-(4-fluorophenoxy)-2-nethyl-2,3,4,5
- tetrahydr o-beﬂw[ﬁﬁhgéit@}lﬁiﬂ@éﬁ'lnﬁ 52,4]%;'132:0lo[4,3~a]pyrazmyl, and 3-oxo-

8- ([ 1, 2, 4] tri@zoliRlado1Sracklpiidiflorszh: 10},1'5-4114- t fifi iyl-2,3,4
, 5- tetrahydr%iFﬁ-bé%z%[cf@%gging?ﬁiﬂi §-24yﬁp%§?gp enogég%ggﬁggﬁ%l-2,3,4,5
-tetrahydro- sibstifeanpsopcFardpclowgnRppr plen3G1-1065len66]- or [6,7]-fused

8- (4- (et hyl sul. l.).RI 11 =2 (4-f] uarophenox 2-methyl -2, 3,4, 5-te
trahydrolH—bgﬁég?éf%§g§§%§§ﬂQ¢%§¥%%%?¥&§%P%gﬁgﬁ§£§t@ag%%?ﬁy]p t %yridazin-s
-yl) -2, 3, 4, 5-gretr @hyishirg: of bk $zenbe ragdnejraize fum eptionally substituted from 1 to 4

S (2. 4 i | ot oRRenoK)s e TP WA RN e - 3-¥1) 2,3, 4, 5-tetrahydro- 1hke

R is H, methyl, ethyl, or isopropyl;
R? is H, methyl, or gem-dimethyl;

RYis H, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl,

difluoromethoxy or trifluoromethoxy;

R* is H, halogen, ~OR'?, -S(0),R", -CN, -C(O)R", -NR°R", C;-C; alkyl, C;-Cs
alkenyl, Cp-Cs alkynyl, C3-Cs cycloalkyl, or C4-C7 cycloalkylalkyl, where each of the
Ci~Cs alkyl, C,-Cs alkenyl, C2-Cs alkynyl, C3-Cy cycloalkyl, and C4-C5
cycloalkylalkyl is optionally substituted from 1 to 3 times with substituents as defined
below in R'?; or

R? is 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, where the bridged bicyclic ring is optionally substituted from 1 to 3 times with
substitutents selected from the group consisting of C;-C; alkyl, ~C(O)R", and
-S(0)R";

R’ is H, fluoro, chloro, methyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy,

cyano, hydroxyl, or methoxy;

RS is H, fluoro, chioro, methyl, difluoromethoxy, trifluoromethyt, trifluoromethoxy,

cyano, hydroxyl, or methoxy;

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

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



5- (2-chl or ophenoxy) - 2- met hy1- 8- (pyri dazin-3-yl)-2, 3, 4, 5-tetrahydro-
1Hbenzo[ c] azepi ne; 5-(2-chl orophenoxy)-2-nethyl -84
1H pyrazol -4-y1)-2, 3,4, 5-tetrahydro- 1H benzo Hazepi ne; _
6- (5- (2-chl orophenoxy) - 2- net hyl - 2, 3, 4, 5-t et rahydr o- 1H benzo[ e] azepi n- 8-
yl)pyridazin-3 -amne; 5 _
- (2-chl orophenoxy) - 2- met hy1- 8- (pyri m di n-2-y1)-2, 3, 4, 5-tetrahydro-1H benzo
Hazepi ne; 5-(2-chl orophenoxy) - 2-met hy1- 836 (pyrimidin-5
-y1l)-2,3,4,5-tetrahydro- 1Hbenzo[ e] azepine; 45
- (2-chl orophenoxy) - 2- net hyl - 8- (pyrazi n-2-y1)-2, 3,4, 5-tetrahydro- |
Hbenzorciazep%ge; bl Quiabh @Hﬁg
6- (5- (2- chl or ephamtyyjoxZt ABsDYdrsto 0 ACPalk PtdpabyAlk QuidHnhens dB&§Por
i n-8-yQopyri di n2-am ne;, 645.-&§-chlorbphenoxy&-g-npthyl-Z,3,4,5-tetrahydro-
1H benzo[ c] az 8PIR: G-2REORLOHANY FLEYte Wih&1—Ca alkyl;
5-(2- ehl or ophenoxy) - 2- net hy1- 8- (4- (et hyl sul f onyOphenyl) -2, 3, 4, 5-tetrahydro
- 1Hbenzo[ c] azgpi ne; _
2-(5- (2- chl or BpHdhdlupye sblgwy mgihyh hgdraxy, ereyanshy dr o- 1H benzol c] azepi n- 8-
yQobenzonitril e;

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

consisting of halogen, ~-NO, ~OR'"?, -NR'’R"*, .-NR"2C(0):,R", -NR>C(O)NR'?R¥,

=8(0), R, ~CN, ~C(O)R ", C1-Cs alkyl, Cp-Cy alkenyl, C-Cs alkynyl, Cs-Cg

cycloalkyl, and C4-C; cycloalkylalkyl, where cach of Ci-Cs alkyl, Cy-Cs alkenyl, Cs-

Cs alkynyl, Cs-Cs cycloalkyl, and C4-C; cycloalkylalkyl is optionally substituted from

1 to 3 times with substituents as defined below in R'®; and

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

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

[0054] Another embodiment of the present invention relates to the compound
of formulae I(A-E) where:

Xisa[55] [6,5]-, [6,6]-, or [6,7]-fused bicyclic carbocycle or heterocycle selected
from the group consisting of indenyl, 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-h]furanyl, thieno[2,3-b]pyridinyl,
thieno[3,2-b]pyridinyl, furof2,3-b]pyridinyl, furo[3,2-b]pyridinyl, thieno[3,2-



8-([1, 2, 4]thazol o[ 1, 5-a] pyri di n-6-y1)-5-(2-chl orophenoxy) - 2-net hyl-2, 3, 4, 5-
tetrahydro-| H benzo[ c] azepine; 1

-(5-(2-chl orophenoxy) - 2- et hyl - 2, 3, 4, 5-t et rahydro- 1H benzo

[e] azepin-8-yOQpyridin2( 1 H)-one; 5

- (2-chl orophenoxy) - 8- (4- (et hyl sul fonyl ) pi perazin-1

-yl)-2-nmethyl -2, 3,4,5-tetrahydrolH benzo[ c] azepi ne;
5-(3-eh|orophenoxy)-2-nethy1-8-(pyridaz&P-S -y1l)-2,3,4,5 -tetrahydro-
1Hbenzo[ c] azepi ne;

5- (3-chl or ophenoxy) - 2- et hyl - 8- (1H pyrazol - 4-y1) - 2, 3, 4, 5-t et r ahydr o-

1Hbenzo[c]az e L fis 1 th 2.3-b
6- (5- (3-ehl or Bﬂeﬁ%%§ 5) ﬁ%ﬁ“@d?y lenogtra nﬁﬂ?1}+benzo[c]azep|n 8-
yQpyri dazi n- Belﬁm’icﬁ{é 2,5]oxadiazolyl, benzo{c][l 2,5]thiadiazolyl, 3,4-dihydro-2H-
5- (3-chl or opheno met h ydr o-
1Hbenzo[ c] az ﬁlﬂé% gﬁ 20y 8?%%%@%%&$¥%%5Hé6%§§@§¢?6@??ﬁéﬁ%ﬂ?§-34)-2,3,4,5
-t gt rﬁlhydr ohc]];l-jb}mzﬂﬁﬁ] Baﬁplz,ﬁ&hhydmbenzo[d]oxazolyl 3,3- dimethyi 2-oxoindolinyl, 2-

chloro enox 1 -
1I(-|b enzo c] gz gbq dlgydr;rg tlt[]I yrrolo([?)o( b?pyrﬂmyl ¥ 1)120%&]5 5]0xa azogrpydr 0

6d(52(3 eh'Ob@ﬁﬁﬁﬂpxyimﬂmmﬁbbwui2Aﬁn&mﬁﬂuehﬂﬂh¢ﬂmﬂcmwahgmzordazepln 8- yppyr
i di n2- ani ne;

6- ( 5- ( 3- ehl of bpAkFRIP[43-2Mr N2 My yh optionaily syhstiisd fgmb bie b2y dhi n- 8-
yOpyri dazi n- 3(2hhee8s defth@d below in R', or other [5,51-, [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' is H, methyl, ethyl, or isopropyl;
R? is H, methyl, or gem-dimethyl;

R? is H, methyl, hydroxyl, methoxy, fluoro, chioro, cyano, trifluoromethyl,

diftuoromethoxy, or trifluoromethoxy;

R? is phenyl, pyridyl, 2-oxo-pyridin-(2H)-yl, pyrimidinyl, pyﬁdazinyl, pyrazinyl, 6-
oxopyridazin-1(6H)-yl, 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[1,31dioxolyl, 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, | H-pyrrolo[2,3-b]pyridinyl, imidazo[1,2-alpyridinyl,
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, thicno[3,2-b]pyridinyl,
furo[2,3-bIpyridinyl, furof3,2-b]pyridinyl, thieno[3,2-d]pyrimidinyl, furo[3,2-
dpyrimidinyl, thieno[2,3-b]pyrazinyl, imidazo[1,2-a]pyrazinyl, 5,6,7,8-



5- ( 3- ehl or ophenoxy) - 2- net hyl - 8- (4- (et hyl sul f onyl ) pheny1l) -2, 3, 4, 5-t et rahydr
0- 1Hbenzo[ c] azepi ne;

2- (5- (3-ehl orophenoxy) - 2- net hyl - 2, 3, 4, 5-t et rahydr o- 1H benzo][ cl azepi n- 8-
yQobenzonitrile;

84{1, 2, 41triazol o[ 1, 5-a] pyri di n-6-y1)-5-(3-chl orophenoxy) - 2- net hyl - 2, 3, 4, 5-
t et rahydr o- 1H benzo[ c] azepi ne; 1

- (5-(3-ehl orophenoxy) - 2- et hyl - 2, 3, 4, 5- tat rahydr o- 1H benzo[ c] azepi n- 8- yQpyr
i di n2(1H) - one;

5- (3-chl or ophenoxy) - 8- (4- (et hyl sul fonyl ) pi perazin-1-yl1)-2-methyl -2, 3,4,5-te
trahydr ol H bepzalyaloarpidI€2-a]pyrazinyl, 6,7-dihydro-4H-pyrazolo[5,1-c]1,4Joxazinyl, 2-

5-(4-chl or ophenoxg/) -2-nmet hyl-8-(pyridazin- 3-%/1 -2,3,4,5-tetrahydro- 1Hbenzo[
c] azepi ne; ox0-2,3-dihydrobenzo[d]oxazolyl, 3,3-dimethyl-Z-oxoindolinyl, 2-0x0-2,3-dihydro-

5;) Imﬁ; hy1- 8- ( PYELgRSIbIY;RoMividing L Poch Q¥ P2 ¥)oxddidzdlyl PodnSbiLR Ny SitRrdizzdianzol c] az

2-met hy1l- 8- ( 5 Jo grizp (Adoxazmyft, > s oxap)o{ 223, 4, 5-t et rahy
p}sf-diedior2Bb HaLL4 mivk, 5ot Statehuke) bR4Hoxaplel[$3

dro- | Hbenzo .eni : . . ) o

o ot - IPREAR, N aasgiols 3 gloyragingl 3-oxp (12 4lippqlold S alpyriding o

xyThenzoni t ri2(&H)-yl, oxooxazolidin-3-yl, or other 5- or 6-membered aromatic or non-aromatic

2-methy 1 8- (Al 31 Aotileste LAty L) 595 STy | QBRI Rkl et T any

ro-1Hbenzo [c

6- ( 2- met hyl - Seabbegdles dr heieraapeteshyonjaplisn b8 heteatnd, seletet fiahyttle grolipt benzo[ c] az
epi n- 8- Apyri dazi n-3-.am ne; . p . . .

2- met hy1- 8- ( pSPPFHE 4 O3Y8rT nilrogey. pushSilt gptionally substitnied fom Liod YPeShenzof ] az
epi ne; 6- ( 2- nebyubstuéids isalcthaxyiow i3R Y, 5- t et r ahydr o- | H- benzo] c]

azepi n-8-yQpyri dazi n-3- am ne;

5- (2- nmet hoxyphenoxy) - 2- net hyl- 8- (pyri dazi n-3-yl)-2, 3, 4, 5-tetrahydro- 1Hbenzo
[ c] azepi ne; EGRYBH AusBd! OB PRERGX M IiudrodRERY,] diffuoderfethorty trifRBbtaictoxy,

1H benzo[ c] azepi n-8- yl)pyridazin-3 -am ne;
cyano, hydroxyl, or methoxy;

R® is H, fluoro, chloro, methyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy,

cyano, hydroxyl, or methoxy;

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'%;

R® is H, hydroxyl, fluoro, chloro, C,—Cs alkyl optionally substituted with hydroxy! or

amino, or amino optionally substituted with C;—C; alkyl;
R? is H, fluoro, chloro, methyl, hydroxyl, or cyano;

R'* is independently selected at each occurrence from a substituent in the group
consisting of halogen, -NO,, ~OR', -NR''R"!, .NR"™*C(0),R", -NRPC(O)NR'’R",
~8(0), R, =CN, —C(O)R?, C;-Cs alkyl, Co-Cs alkenyl, Co-Cs alkynyl, C3-Cs
cycloalkyl, and C4-C7 cycloalkylaikyl, where each of C-Cy alkyl, Co-Cg alkenyl, Cs-
Cs alkynyl, C:-Cs cycloalkyl, and C4-C7 cycloalkylalkyl is optionally substituted from

1 to 3 times with substituents as defined below in R'>; and



5- (3, 5-di fl uorophenoxy) - 2- et hy1- 8- (pyri dazi n-3-yl)-2, 3,4, 5-tetrahydr0-111-
benzo[ c] azepi ne; 5-(3,5-difluorophenoxy)-2-rnethyl-8-(l

H pyrazol -4-yl1)-2, 3,4, 5-tetrahydro- 1Hbenzo[c] azepine; 47 645

- (3, 5-di fl uorophenoxy) - 2- net hyl- 2, 3, 4, 5-tetrahydro- 1H benzo[ e] azepi n- 8-
yppyri dazi n-3 -am ne;

5-(3, 5-di fl uorophenoxy)-2-net hyl-8-(pyrimdin-2-yl1l)-2,3,4,5-tetrahydro- 1
H benzo [c]azepi ne; 5-(3,5-dif|uorophen%éy)-Z-nethy1-8-(pyrinidin-5
-y1)-2,3,4,5-tetrahydro- 1 Hbenzo[c] azepine;

5- (3, 5-di fl uorophenoxy) - 2-net hyl- 8- (pyrazin-2-yl)-2,3,4,5-tetrahydro- 1
Hbenzol c] azepiRiéjs independently selected at cach occurrence from a substituent in the group

6-(5-(3,5-di fl uor.ophe -2- hyl -2, 3,4, 5-tetrahydro-1H benzo azepi n- 8-
o o o 5, erfPRESRRRRY hen “RYRY, e e e T R R iR, S P

es-q(D 5(3,5-dif |( o hORRBAD WerccabRb itk a8 8r Hotod Pt el bRz QG azepi n- 8-
yQpyri dazi n- -one;. i ) '

5- (3, 5- di f | uorfBphéiokiipeowithsubytitugnts as dafisehgbosaif Ryl ) phenyl) -2, 3, 4, 5-tetra
hydr o1H benzo[ e] azepi ne;

2-(5-(3,5-di fl uorophenoxy) -2-net hyl -2, 3, 4, 5-tetrahydro- 1H- benzo[ c] azepi n- 8-
yObenzoni tri | 40955] Another embodiment of the present invention relates to the compound

of formulae I{A-E) where:

X is thiophenyl, thiazolyl, pyridinyl, phenyl, naphthyl, benzo[5]thiophenyl,
benzofuranyl, benzo[d][1,3]dioxolyl, 2,3-dihydrobenzo[b][1,4]dioxinyl, 3,4-dihydro-
2H-benzo[b][1,4]oxazinyl, or 4-methyl-3,4-dihydro-2H-benzo[h][1 A4Joxazinyl,
optionally substituted with from 1 to 3 substituents selected independently from the
group consisting of halogen, methoxy, cyano, trifluoromethyl, trifluoromethoxy,
difluoromethoxy, substituted C;-Cs alkyl, methanesuifonyl, carbamoyl, C,-Cs alkyl-

substituted carbamoyl, and acetamido;

R' is H, methyl, ethyl, isopropyl, 2-hydroxyethyl, 2,2,2-trifluoroethyl, 2-fluoroethyl

?

or benzyl,
R%is H or gem-dimethyl;
R’ is H, chloro, or fluoro;

RYis H, methoxy, hj/droxyi, methyl, fluoro, bromo, cyano, difluoromethyl,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, acetyl, aminomethyl, 1-
aminocyclopropyl, morpholinomethyl, 2-hydroxypropan-2-yl, morpholine-4-
carbonyl, 2-morpholinoethoxy, 2-(dimethylamino)ethyl(methyl)amino, 2-
“hydroxyethylamino, piperidin-1-yl, piperidin-2-yl, pyrrolidin-1-yl, piperidin-4-ol,
morpholino, piperazin-1-yl, 4-methylpiperazin-1-yl, 4-(ethylsulfony)piperazin-1-yl,
4-(2-(isopropylamino)-2-oxoethyl)piperazin- -y, 4-(pyridin-2-yl)piperazin-1-yl, 4-
(pyrimidin-2-yl)piperazin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxopiperidin-1-y}, 6-
methylpyridazin-3-yloxy, 6-aminopyridazin-3-yloxy, pyridazin-3-yloxy, pyrazin-2-

yloxy, 3-aminopyrazin-2-yloxy, 5-aminopyrazin-2-yloxy, 6-aminopyrazin-2-yloxy,



-([1,2,4]triazol o[ 1,5-a] pyridin-6-yl)-543, 5-di fl uor ophenoxy) - 2- net hyl - 2, 3,
5- tetrahydro-1H benzo[c] azepine; 1

5- (3, 5-di fl uorophenoxy) - 2-net hyl- 2, 3, 4, 5-t et rahydr o- 1H benzo[ e] azepi n- 8-
OQpyridin-2(1H)-one; 5-(3,5-difluorophenoxy)-8-(4-(ethyl sul fonyl) pi perazin-
-yl)-2-methyl- 2, 3,4,5- tetrahydro-1H benzo[ e] azepi ne;

5-(3, 4-di chl or ophenoxy) - 2- net hyl- 8- (pyri dazi n-3-yl)-2, 3, 4, 5-tetrahydro- 1Hbe
nzo[ c] azepi ne; 2-methyl-8-(pyridazin-3- yaé-S-(pyridin-S-ylo
Xy)-2,3,4,5-tetrahydro- 1 Hbenzo[ e] azepi ne;

2- nethyl 5- (napht hal en- 2-yl oxy) - 8- (pyridazi n-3-yl1)-2, 3,4, 5-tetrahydro-

1Hbenzo[e]azegj eox&tidret-hyl, 33-dincdhlilak (
yl)-2,3,4,5- tenraﬁ dro- %Hbenzlgl@e (ilzepzﬁ)rq}z‘y:L R0 485'I Pyﬁdﬂ%hﬂ .

2” et hy1- 8- ( pwﬁméﬁ*wl 3- Wapécr(y(ﬁdnﬁwn%ufforwi)@h&y} cabapaylphangt, patidioylo- 1
Hbenzo[ c] azepifBronyAdi ; d L A i
5 (4- ehl or oph ean[)a((é/ }' ny % azm 3 )F() y?l meth Ipﬁrngazni)‘i y& 65 (t?;ﬂlé,"r?m%thig}?ya‘fi%z.m
Hbenzol[ c] azepiind Sh@uoromct yi)pyndazm- -yl 6- ((d1ﬂuoromcthoxy)methyl)pyndamn—3 -yl, 6-

-fluoro p henox 35)1111?01)%&%3 -§[, (’)Rﬂe{hgﬁﬁlu@o')gyr}'dja}lm -5:/)1, é((?lme&x famiﬁlo%y?fdaz]i# 3- benzo

[ e] azepi ne;
2- met hyl - 5- (4ybrindipholmompidaginyphlebéd-ydridxPiptribint By D@biddria-314t denzol c] azepi
ne

8- ([ 1,2, 4] tri Asopdpnerezinlyhpyrdazins-vh (6-Chydipxymethy ipsridarindy ¥ net hyl - 2, 3, 4, 5

- tetrahydro Tirethenzafbohd peritarin-3-yl, pyrimidin-2-yl, pyrimidin-4-y, pyrimidin-5-yl,
pyrazin-2-yl, 3-aminopyrazin-2-yl, 5-aminopyrazin-2-yl, 6-aminopyrazin-2-yl, 2-
oxopyridin-1(2H)-yl, 2-oxopyrrolidin-1-yl, 6-oxo-1,6-dihydropyridazin-3-yi, 6-
oxopyridazin-1(6H)-yl, imidazo[1,2-a]pyridin-6-yl, imidazo[1,2-a]pyrazin-3-yl, 3-
oxo-[1,2,4]triazolo[4,3-a]pyridin-2(3H)-yl, 5,6-dihydroimidazo[1,2-a]pyrazin-7(8 H)-
yl, 3-(trifluoromethyl)-5,6-dihydro-[1,2,4]triazo lo[4,3-a]pyrazin-7(8H)-yl,
{1,2,4]triazolo[1,5-a]pyridin-6-yl, [1,2,4]triazolo[4,3-a]pyridin-6-y1, 3,3-dimethyl-2-
oxoindolin-5-yl, 5,6-dihydroimidazo[1,2-a]pyrazin-7(8 H)-yl, 3-methyl-
[1,2,4]triazolo[4,3-b]-pyridazinyl, [1,2,4]triazolo[4,3-b]-pyridazinyl, or

oxooxazolidin-3-yi;

R%ig H, chloro, or fluoro;

R®is H, chloro, or fluoro;

R is H;

R® is H, fluoro, methyl, or hydroxyl;

R’ is H or hydroxyl;

R' is independently selected at each occurrence from a substituent in the group
consisting of halogen, ~NO,, —~OR'?, -NR'°R"", -NR/ 2C(O)?_R”, -NR'’C(O)NR'’R",

~$(0)a R", -CN, ~C(O)R", C1-C; alkyl, C,-Cs alkenyl, Cp-Cs alkynyl, C3-Cs
cycloalkyl, and Cq-Cy cycloalkylalkyl, where each of C;-Cs alkyl, Co-Cs alkenyl, Cp-



84el ,2,4]triazol o[ 4, 3-a] pyridin-6-y1)-5-(4-fl uorophcnoxy)-2-nethyl -2, 3, 4, 5-
t et rahydr o- 1H benzo[ c] azepi ne; 1
-(5-(4-fluorophenoxy)-2-methyl-2,3,4,5-tetrahydro- 1

H benzo[ c] azepi n-8-yQpyri di n2( 1H)-one;

8- (6- net hyl pyri dazi n- 3-y1) - 5- phenoxy- 2, 3, 4, 5-t et rahydr o- 1H benzo|[ c] azepi ne;
2-(5-(3,5-di fl uorophenoxy) -2, 3, 4, 5-tetrahydro- 1H benzoMazepi n- 8-y1) -
[1,2,4]triazo|o[4,3-a]pyridin-3(2FD-onea18-([1,2,4]triazo lo [
1,5-a]pyridin-6-yl1l)-5 -(3,5-difluorophenoxy)-2, 3, 4, 5-tetrahydro-
1Hbenzo[ c] azepi ne ;

8- ( 6- (di fI uor@QmEtyAPK )Ry tidialityl-add YIC, eyéicaliyldiklliv o RRNBNAKMtuted ford, S-tetra
hydr olH benzo[ c] azepi ne; 24543 | 5-dj fl uor ophenoxy)-2, 3, 4, 5-t et rahydr o-

1H benzo[ c] aZdpidrirgsyishsypstiuepisips defined iployria R 'gafd 1 2 4a]triazo 1o [4, 3

-a]l pyridin-6-y1)-5-(3,5 -difluorophenoxy)-2-nmethyl-2, 3,4,5- tetrahydro-

1H benzol[ c] azepi ne, . )

8- (6-(difl uor%ﬁ@tlﬁ@p@)q@wy ghéeriod ageagh pearersesragi £ buhstigptdn 8 grewp- net hy1- 2, 3,
4,5- tetrahydros= el pne; 543, OR!2 NRp!l _ 13
-difIuoropheg%gﬁéﬁg?ﬁg%ﬁ%%%giggg,ﬁﬁ?éﬁga3y§?L-O§Hfggﬁz% Ié%g%gpfﬁyg-yl)- [
1,2, 4] tri azont betepa®l,veiepyaacie bf the 3(yRed) hetaneary! groups is optionally substituted

42 et hy - SrAEROKnds difhsftshiBbe VAR HitoRg ko] azepl n-8- 34) benzam de;

-di fl uor ophenoxy) - 2-met hyl- 2, 3, 4, 5-t etrahydr o- 1H benzo[ c] azepi n- 8-
yQobenzonitril

yChenzonitri | Guscp?2: 3 SelU0r ORNEN oK SRR R A PP RRo e
the following tetrahydrobenzazepine compounds:
8-bromo-2-methyl-5-phenoxy-2,3,4,5-tetrahydro-1H-benzo[c]azepine;
8-methoxy-2-methyl-5-phenoxy-2,3,4,5-tetrahydro-1 H-benzo[c]azepine;
2-methyl-5-phenoxy-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[cJazepine;
2-methyl-5-phenoxy-8-(1H-pyrazol-4-y1)-2,3,4,5-tetrahydro-1H-benzo[clazepine;
6-(2-methyl-5-phenoxy-2,3,4,5-tetrahydro- 1 H-benzo[clazepin-8-yl)pyridazin-3-
amine;
2-methyl-5-phenoxy-8-(pyrimidin-2-yl)-2,3,4,5-tetrahydro-1 H-benzo[c]azepine;
2-methyl-5-phenoxy-2-methyl-8-(pyrimidin-5-yl)-2,3,4,5-tetrahydro-1H-
benzo[clazepine; _
2-methyl-5-phenoxy-8-(pyrazin-2-yi)-2,3,4,5-tetrahydro- 1 H-benzo[c)azepine;
2-methyl-5-phenoxy-2,3,4,5-tetrahydro-1H-benzo[clazepin-8-yl)pyridin-2-amine;
2-methyl-5-phenoxy-2,3,4,5-tetrahydro-1 H-benzo[clazepin-8-yl)pyridazin-3(2F)-one;
2-methyl-8-(4-(methylsulfonyl)phenyl)-5-phenoxy-2,3,4,5-tetrahydro-1H-
benzo[clazepine;
2-(2-methyl-5-phenoxy-2,3,4,5-tetrahyydro- 1 H-benzo[ clazepin-8-yl)benzonitrile;
8-([1,2,4]triazolo[1,5-a]pyridin-6-yl)-2-methyl-5-phenoxy-2,3,4,5-tetrahydro-14-
benzo[c]azepine; '
2-methyl-5-phenoxy-2,3,4,5-tetrahydro- 1 H-benzo[clazepin-8-yl)pyridin-2(1H)-one;
8-(4-(cthylsulfonyl)piperazin-1-y{)-2-methyl-5-phenoxy-2,3,4,5-tetrahydro- 1 H-
benzo[clazepine;
8-(6-methylpyridazin-3-yl}-5-phenoxy-2,3,4,5-tetrahydro-1H-benzo[c]azepine;
2-methyl-8-(6-methylpyridazin-3-yl)-5-phenoxy-2,3,4,5-tetrahydro- 1 H-

benzo[clazepine;



3-(2-methyl -8-(pyridazin-3 -y1)-2,3 ,4,5 -tetrahydro- 1 H benzo[c]azepin-5-
yl o xy)benzonitrile; 49

5- (2, 5-di fl uorophenoxy) - 2-met hy1- 8- (pyri dazi n-3-yl) -2, 3, 4, 5-t et rahydr o- | Hbe
nzo[ c] azepi ne; and 5-(2,6-difluorop

henoxy) - 2- met hy1- 8- (pyri dazin-3-yl)-2,3,4,5-tetrahydro -1 Hbenzo

[c] azepine. [0057] O her enbodi nents of the present invention are conpounds
of fornulae | (A-E) where the carbon atomgesignated * is in the R
configuration. [0058] O her enmbodi ments of the present invention are
conpounds of fornulae | (A-E) where the carbon atom designated * is in the S
confi gurat i on. 3{(&dB9RkICKOr2-BRthyHs-femidaoh-3tHe2 prissenihydrvemt i on i s a

m xt ure of stef)&e@)[%ﬁ)&%%;ﬁ& conpounds of fornmulae I (A-E) where * is in the S
or R configuration. 0601W thi n t hese enbodi ments, the selection of a
particul ar pref-€3-flacropiidnety)tlimathyas-( Hiyyand-40f))-b 33 R uaipRs-ngt af fect the
sel ecti on of abe%%@%}ituent at any of the others of RL-R8. That is,

preferred conpoun a[z)erpg\lﬁ’ded herei n have any of the preferred substituents

at any of the @¢S{2-flansphehary)axashyle,3,as-escabbedsbsbcinahoke, RL is
preferably CI-CfSS allé%l' the selection of Rl as any one of C, C2, C3, (4,
C5, or C6 al kyYUPYHSMA3MNS ni't the choice of R2 in particular to any one

of H Cl-C6 alyl-flueoptehossh-2babipalkidyrimiRah 2eyn.2 ars B3 apy of C, O, GC3,
C4, C5, or C6 alkyl. R2 is any of H?Hya, Cze}r)CB &4, a(t)osr,amo?]beG alkyl or G,
2. 3. c4, cnglclrigtoalkyl. Similarly, the selection of R2 as any of

H G, C7. C3.5-Otiludiophobn $0-bblls Ghrifdain S21-£3.4 5%t’rah>)cfé1‘0-f¥} &6 hal oal kyl

does not limt the selection of parti dr’'to any one of H, hal ogen,

-ORL1, -S(0). JAPlclagRine: q(0)R12, C-0C6 alkyl, C3-C6 cycloal kyl, C4-C7
cyct 0al kyl al ky--Morseidleh ul it V2| 931 £Y Ak, 00611 Singl e
enantionmers, any mxture of enantioners, 1nclddirngr &M € nixtures, or
di ast ereoners ’f@ﬁ%?t[ﬁa@@wﬁ'r ated and as any mxtures) of the conpounds of the
present | nventd—BQﬁfﬁﬁr@h&%x&ﬁf—'n&&%ﬂfﬂ,J,Hte'?raﬁyb ro-ﬁ?Iglpegzo%]a;cgten-é-gﬁgyr;}dlinqn'
2-amine;
6-(5-(2-ﬂuorophenoxy)~2-methyl-2,3,4,5-tetrahydr0-lH-benzo{c}azepin—&
yDpyridazin-3(2H)-one;
5 —(2~ﬂuorophenoxy)—2—methyl-8~(4-(methylsuifonyl)phenyl)—2,3 ,4,5-tetrahydro-1H-
benzo[clazepine;
2-(5-(2-fluorophenoxy)-2-methyl-2,3 ,4,5-tetrahydro-1H-benzo[clazepin-8-
yDbenzonitrile,
8-([1,2,4]triazolo[1,5-a1] pyridin-6-y1)-5-(2-fluorophenoxy)-2-methyl-2,3 ,4,5-
tetrahydro-1H-benzofcJazepine;
1-(5-(2-ﬂuorOphenoxy)-2—met11yi-2,3,4,5-tetrahydro-lH—benzo{c]azepin-S—yl)pyridin-
2(1H)-one;
8-(4-(ethylsulfonyl)piperazin-1-yl)-5 -(2-fluorophenoxy)-2-methyl-2,3,4,5 -tetrahydro-
1H-benzo[clazepine;
5-(3—ﬂuorophenoxy)~2-methyl—8-(pyridazin~3-yl)-2,3,4,5-tetrahydro-lH-
benzo[c]azepine;
5-(3-fluorophenoxy)-2-methyi-8-(1H-pyrazo I-4-y1-2,3,4,5-tetrahydro- 1 H-
benzo[clazepine;
6-(5—(3-ﬂuorophenoxy)-Z—methyl~2,3,4,5—tctrahydro-IH—benzo{c]azepin-Su
yl)pyridazin-3-amine;



[ 0062] The scope of the present invention al so enconpasses active

nmet abol ites of the present conpounds. [0063] Anot her enbodi nent of the
present invention is a m xture of conpounds of formulae | (A-E) where the
conpound of forrmulae I (A-E) is radiolabeled, i.e., where one or nore of the
atons described are replaced by a radioactive isotope of that atom(e.g., C
replaced by 14C and H repl aced by 3H). Such conpounds have a variety of
potential uses, e.g., as standards and regagents in 50 determ ning the
ability of a potential pharmaceutical to bind to neurotransmtter proteins.
[ 0064] Anot her enbodi nent of the present invention is a pharnaceuti cal
conposi ti on contaflusireryeroxyemagesdi8-@atinjdie 2 fyde2.3 4 & -tamahydto- i~ t he conpound
of fornul ae | (b,gﬁgic Qﬂa‘ﬂin@- pharmaceutically acceptabl e carrier. [0065] Anot her
aspect of the pre é Invention relates to a nethod of treating a disorder
which is create@-hpraphenaypepentine 8t (pypanlidsciens ed-tavaiytabidi ty of

ser ot oni n, norb%g?io @Qh:rilg,e, or dopam ne. The nethod invol ves adm ni stering
to a patient inn d 8f “such treatnment a t herapeutically effective anpount
of a conpound SeB-floraphbmsy)-¢AndiylBr(prapi - FRE SUL §-Edbhyira¢ gePt abl e sal t

t hereof. The et hgcc] of. the present invention is capable of treating

subj ects af f1 PGt P H vari ous neurol ogi cal and psychiatric di sorders

i ncl udi ng, Wi BREYB-flubrophériok PR2-nlc@eD, 3RS eiRRY o -1 ALURERAp RS L 5 ridin-
hyperactivity di sorder (ADHD), cognition inpairment, anxiety disorders
especi al |y ged@d™'ized anxi ety di sorder (GAD), panic disorder, bipolar

di sorder, al s@-(KgOMRMOAPhIRRYIC2-ARIN/ES 314041t \ij fr- I4gg.di sorder,
obsessi ve corrpﬁ(l gi, ve, ]S}lissordjé)(r:2 ( CI:IS) ,’ ﬁgtﬁ%%tlﬁﬁgﬁég%pﬁ%order (PTSD),
acute stress dVRGIAEN3(EBEPnE phobia, sinple phobias, pre-nenstrual
dysphori c di sgrgsr Sochiak canX I T _Jmj ressive
di sorder (NDD) pélsf"?g‘???‘”d%%%é@i? %ﬁ,‘“ﬁ@i&f’ﬂ&;ﬁ‘ﬁﬁﬁﬁ%‘z‘a%@? B PR S o% Lt
Al zhei mer' s dbeeakdazemagiki nson' s di sease, or psychosis, supranucl ear pal sy,
eating di sorders. . i al Ly phesi i 1 i LVOS bul im a nervosa,
and bi nge eat ?rgg G gg‘?&%@%@n@ﬁ%@ﬁ %’?’4g%§?@rqgoé?§ﬂ)ﬁ %’?éc]f‘?fB't‘“érs (i ncl udi ng
cheni cal deperdetedmwsie;such as ni cotine addi ction, cocai ne addiction,

al cohol and a m . ne ictign, L -Nyhan syndronme, neurodegenerative
di seases suchgﬁ@%‘g?rﬁzﬂg@gj@&l’cﬁ@g‘ég”és%g‘gf ti&/qr?ﬁhé‘é&;‘ybﬂé%hyéﬁr?&%m or

nar col epsy, psyelydad-1HebeayiPlagdpmesuch as anger, rejection sensitivity,
novenent di so gﬁrs such as extrapyram dal syndrone, Tic disorders and
restless |eg SYHdrBH2pIRIGSH-oIRyadi-¢ ¢ dySkiluseanhanoxgiipmeatiuydt2dat,5pal sy, sl eep

related eati ngdhReS-d8behAEWepindl 9ht eating syndronme (NES), stress urinary
i nconti nence §SU§§6 m grai ne, eﬁeu?opat hic pain, especially diabetic

neur opat hy, fi#+6hijlaergphenexmidroathyk LSy, 5-chalydice] H-atigldasyind gimriGiarsS) |
sexual dysf unf(lti' he.especially premature ejacul ation and nmal e inpotence,
and thernoregul atory disorders (e.g., hot flashes associated with
nenopause) . [ 0b6iiThwlioonropmatn-prydvi-(eflusreplehaxydemgayltd, Lubasdgpyasef ul in
t he treat nent Hjbezté%g(ﬁ?zegﬁg- ot her disorders due, at least in part, to their
ability to sefectlv y bind to

5-(4-fluorophenoxy)-2-methyl-8-(pyridazin-3-y1)-2,3,4,5-tetrahydro-1 H-
benzo[c)azepine;
5-(4-fluorophenoxy)-2-methyl-8-(1H-pyrazol-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[clazepine;

6-(5-(4-fluorophenoxy)-2-methyl-2,3,4,5-tetrahydro- 1H-benzo[c]azepin-8-
yl)pyridazin-3-amine;
5-(4-fluorophenoxy)-2-methyl-8-(pyrimidin-2-y1)-2,3,4,5-tetrahydro- 1 H-
benzo[cJazepine;
5-(4-fluorophenoxy)-2-methyl-8-(pyrimidin-5-yl)-2,3,4,5-tetrahydro-1H-

benzo[cjazepine;



51 the transporter proteins for certain neurochemcals wth a greater
affinity than to the transporter proteins for other neurochem cals.

[ 0067] I n anot her enbodi nent of the present invention, the above nethod
further involves adm nistering a therapeutically effective anount of a
scrotonin | A receptor antagonist or a pharmaceutically acceptable salt
thereof. Suitable serotonin | A receptor antagonists include WAY 100135 and
spi perone. WAY 100135 (N-(tbutyl)-3-1a-(24 et hoxyphenyppi perazin-1-341-2
phenyl propanam de) is disclosed as having an affinity for the serotonin | A
receptor in U S. Patent No. 4,988,814 to AbouCGharbia et al., which is

her eby i ncor pdr{atibigraphenosye?-ertyl-Brpyreandntl)-2. 3t4y5-tepiblgdro-Ofi ffe et al ., J
Med Che”‘36:1%8%b&%1@éﬁg3)’ whi ch is hereby incorporated by reference in
its entirety, sho d°Fhét the conpound is a serotonin 1A antagoni st.

Spi perone (8- p-é(ij-(4-ﬂuorophcnoxy)-2—methy1-2,3,4,5-tetrahydro—1H—benzo[c]azepin—S-yI)pyridim
(4-f|uorophen¥; qggoxobutyl]-l-phenyl-1,3,8-triazaspiro[4,5]decan-4-one) i's
a wel | - known &6MPdund and is disclosed in U S. Patent Nos. 3,155,669 and
3, 155, 670, whisgh-(4aflacioplicabyy)i NERMPD?, 3MeTichyhykiel-HaReR[HBzcbhed.r entirety.
The activity oé sg&&grzﬁgkas.a serotonin | A antagonist is described in

M ddl eni ss et YaPT 9B (5%%nd Bi obehav Rev. 16:75-82 (1992), which is

her eby incor per(mdrobmroeipz-ﬁm@;n'Bmi(ﬁx@mﬁml%d@whenk%@%,5ftbtﬁﬁ%&qEr{-
enmbodi nent of thekﬁkesent i nvention, the abové netho

' d further invol ves
adni ni st er i ng*@20k&%EIB%t i cal |y effective anount of a sel ective

neur oki ni - 1 DeSeRNaéoRa0M. kit 9r2 DA ARABKL PRl oPqERRhaD! e sal t

t hereof . Neurokinin-1 receptor antagonists that can I n conbi nation
with the conpBWefdzttier mul ae 1(A-E) in the present invention are fully

e N

5, 637, 699; PCEtrhiptder-h&tlicormdd]laRatrent Publ i cati on Nos. WO 90/ 05525, 90/ 05729,

94/ 02461, 94 P i th R s At Dapheioxsys Sading n 394+5.05625,
tetrahydro-1H-benzo[c]lazepine;
1-(5-(4-fluorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1 H-benzo[ cJazepin-8-y)pyridin-
2(1H)-one;
8-(4-(ethylsulfonyl)piperazin-1-yl)-5-(4-fluorophenoxy)-2-methyl-2,3,4, 5-tetrahydro-
1H-benzo[clazepine;
5-(3,4-difluorophenoxy)-2-methyl-8-(pyridazin-3-y1)-2,3,4,5-tetrahydro-1H-
benzo[clazepine;
5-(2,4-diflucrophenoxy)-2-methyl-8-(pyridazin-3-yI)-2,3,4,5-tetrahydro-1 H-
benzo[clazepine;
5-(2-chlorophenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1 H-
benzo{clazepine;
5~(2-chlorophenoxy)-2-methyl-8-(1H-pyrazol-4-y1)-2,3 4,5-tetrahydro-1 H-
benzo[clazepine;
6-(5-(2-chlorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo[clazepin-8-
yl)pyridazin-3-amine;
5-(2-chlorophenoxy)-2-methyl-8-(pyrimidin-2-y1)-2,3,4,5-tetrahydro-1F-
benzo[c]azepine;
5-(2-chlorophenoxy)-2-methyl-8-(pyrimidin-5-y1)-2,3,4,5-tetrahydro-1 H-

benzo[cjazepine;



94/ 07843, 94/08997, 94/10165, 94/10167, 94/10168, 94/10170, 94/ 11368,
94/ 13639, 94/13663, 94/14767,94/ 15903, 94/19320, 94/19323, 94/ 20500,

45

5-(2-chlorophenoxy)-2-methyl-8-(pyrazin-2-yl)-2,3,4,5-tetrahydro- 1 H-
benzo[cJazepine;

6-(5 -(Z—Chlorophenoxy)—Z-methyl-Z,S,4,5—tetrahydro-1H—benzo[c]azepin-S-yl)pyridin-
2-amine;

6-(5-(2-chlorophenoxy)-2-methyl-2,3,4,5-tetrahydro- 1 F-benzo[c] azepin-8-
ylpyridazin-3(2H)-one;
5-(2-chlorophenoxy)-2-methyl-8-(4-(methylsulfonyl)phenyl)-2,3,4, 5-tetrahydro-1 H-
benzo[cJazepine;
2-(5-(2-chlorophenoxy)-2-methyl-2,3,4,5-tetrahydro- 1 H-benzo[cazepin-8-
yl)benzonitrile;

8-({1,2,4}triazolo[ 1,5-a]pyridin-6-yl)-5-(2-chlorophenoxy)-2-methyl-2,3.4,5-
tetrahydro-1H-benzo[clazepine;

1-(5-(2-chlorophenoxy)-2-methyl-2,3,4,5-tetrahydro- 1 H-benzo[¢]azepin-8-yl)pyridin-
2(1H)-one; .
5-(2*chlorophenoxy)—S—(4-(ethylsulfonyl)piperazimI-yi)-2~methyl~2,3,4,5—tetrahydro~
1H-benzo[cJazepine;
5-(3-chlorophenoxy)-2-methyl-8-(pyridazin-3-yt)-2,3,4,5-tetrahydro-1 H-
benzo[clazepine;

5-(3-chlorophenoxy)-2-methyl-8-(1 H-pyrazol-4-y1)-2,3 4, 5-tetrahydro-1 H-
benzo[clazepine;
6-(5-(3-chlorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo[clazepin-8-
yl)pyridazin-3-amine;
5-(3-chlorophenoxy)-2-methyl-8-(pyrimidin-2-yl)-2,3,4,5-tetrahydro- 1 H-
benzofclazepine;
5-(3-chlorophenoxy)-2-methyl-8-(pyrimidin-5-y1)-2,3,4,5-tetrahydro-1 H-
benzo[clazepine;

5-(3-chlorophenoxy)-2-methyl-8-(pyrazin-2-yl)-2,3,4,5-tetrahydro-1 H-
benzo[clazepine;

6-(5-(3-chlorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo [clazepin-8-yl)pyridin-
2-amine;

6-(5-(3-chlorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo[c]azepin-8-
yl)pyridazin-3(2H)-one;



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,

46

5~(3—chlorophcnoxy)—z-methyl~8-(4—(methylsulfonyl)phenyl)—2,3,4,5~tetrahydr0— 1H-
benzo[clazepine;
2~(5~(3—chiorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H—benzo{c]azepin—8-
yhbenzonitrile;

8-(1,2,4}triazolo{1,5-c] pyridin-6-yl)-5-(3-chlorophenoxy)-2-methyl-2,3,4,5-
tetrahydro-1H-benzo[cJazepine;
I-(5-(3-chlorophenoxy)-2-methyl-2,3,4,5-tetrahydro- 1 H-benzo[clazepin-8-yDpyridin-
2(1H)-one;

5—(3-chlorophenoxy)-8-(4~(ethy}sulfonyl)piperazim1-yl)—2—methy1—2,3,4,5 -tetrahydro-
le-benzo[c]azepine;

5-(4-chlorophenoxy)-2-methyl-8-(pyridazin-3-yi)-2,3 4, 5-tetrahydro-1H-
benzo[clazepine;

2-methyl-8-(pyridazin-3 -yh)-5-(p-tolyloxy)-2,3,4;5-tetrahydro-1H-benzo[cJazepine;
Z-methyl—S-(pyridazin—3-yl)—S*(4-(triﬂuoromethoxy)phenoxy)-Z,3,4,5-tetrahydro—IH-
benzo[clazepine;
4-(2-methyl-8-(pyridazin-3—yl)~2,3,4,5—tetrahydro-IH—benzo[c]azepin-S-
yloxy)benzonitrile;
2-—methyl—S—(pyridazin-3-yl)—S-(4-(trifluoromethyl)phcnoxy)~2,3,4,5—tetrahydro—IH-
benzo[clazepine;
6—(2—methyl-5-(4—(triﬂuoromethyl)phenoxy)~2,3,4,5-tctrahydro-lH—benzo[c] azepin-8-
yDpyridazin-3-amine;
2-methyl-8-(pyridazin-3-yl)-5-(o-tolyloxy)-2,3,4,5-tetrahydro-1H-benzo [clazepine;
6—(2-methyi-5—(o—toiyloxy)-Z,3,4,5~tctrahydr0-lH—benzo{c]azepin—8~yl)pyridazin-3~
amine;

5~(2-methoxyphenoxy)-2—methyi—8-(pyridazin—3-yl)-2,3,4,5~tetrahydro-1H-
benzo[clazepine;

6-(5-(2-methoxyphenoxy)-2-methyl-2,3,4,5-tetrahydro- 1H-benzo[c]azepin-§-
yDpyridazin-3-amine;
5-(3,5—diﬂuorophenoxy)-Z—methyl—S~(pyridazin—3~yl)—2,3,4,5-tetrahydro- 1H-
benzo{clazepine;

5-(3,5-difluorophenoxy)-2-methyl-8-(1 H-pyrazol-4-yl)-2,3,4,5-tetrahydro-154-

benzo[c]azepine;
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6-(5-(3,5-difluorophenoxy)-2-methyl-2,3,4,5-tetrahydro- 1 H-benzo[ ¢ |azepin-8-
yDpyridazin-3-amine;
5-(3,5-difluorophenoxy)-2-methyl-8-(pyrimidin-2-yl)-2,3,4,5-tetrahydro-1 H-
benzo[clazepine;
5-(3,5-difluorophenoxy)-2-methyl-8-(pyrimidin-5-yf)-2,3,4,5-tetrahydro-1 A-
benzo[clazepinge;
5-(3,5-difluorophenoxy)-2-methyl-8-(pyrazin-2-y)-2,3,4,5-tetrahydro-1 H-
benzolclazeping;

6-(5-(3,5-difluorophenoxy)-2-methyl-2,3,4,5-tetrahydro- 1 H-benzo[ clazepin-8-
yDpyridin-2-amine;

6-(5-(3,5-difluorophenoxy)-2-methyl-2,3,4,5-tetrahydro- 1 H-benzo[ clazepin-8-
yDpyridazin-3(2H)-one; ,
5-(3,5-difluorophenoxy)-2-methyl-8-(4-(methylisulfonyl)phenyl)-2,3,4,5-tetrahydro-
1H-benzo[clazepine;

2-(5-(3,5-difluorophenoxy)-2-methyl-2,3 4, 5-tetrahydro-1 H-benzo[ clazepin-8-
yl)benzonitrile;

8-([1,2 4}triazolo[1,5-ajpyridin-6-yI)-5-(3,5-difluorophenoxy)-2-methyl-2,3,4,5-
tetrahydro-1H-benzo[clazepine;
1-(5-(3,5-difluorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo[c]azepin-8-
yDpyridin-2(1H)-one;
5-(3,5-difluorophenoxy)-8-(4-(cthylsulfonyl)piperazin-1-yl)-2-methyl-2,3,4,5-
tetrahydro-1H-benzo[clazepine;
5-(3,4-dichlorophenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-14-
benzo[clazepine;
2-methyl-8-(pyridazin-3-yl)-5-(pyridin-3-yloxy)-2,3,4,5-tetrahydro- 1 H-
benzo|clazepine;
2-methyl-5-(naphthalen-2-yloxy)-8-(pyridazin-3-yl1)-2,3,4,5-tetrahydro-1H-
benzo{clazepine;
2-methyl-5-(naphthalen-1-yloxy)-8-(pyridazin-3-y1)-2,3,4,5-tctrahydro-1H-
benzo{cjazepine;
2-methyl-8-(pyridazin-3-yl)-5-(quinolin-7-yloxy)-2,3,4,5-tetraltydro- 1 H-

benzo{cjazepine;
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5-(4-chlorophenoxy)-2-methyl-8-(pyridazin-3-y1)-2,3,4,5-tetrahydro- 1 H-
benzo[clazepine;
5-(3-fluorophenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro- 1 H-
benzo[clazepine;

2-mcthylu5—(4—(triﬂuoromcthyl)'phenoxy)-2,3 .4,5-tetrahydro- 1H-benzofc]azepine
8-([1,2,4]triazolo[1,5-a]pyridin-6-y1)-5-(4-fluorophenoxy)-2-methyl-2,3,4,5-
tetrahydro-1H-benzo[c]azepine;
8-([1,2,4]triazolof4,3-a]pyridin-6-y1)-5-(4-flucrophenoxy)-2-methy!-2,3,4,5-
tetrahydro-1H-benzo[c]azepine; _
1-(5-(4-fluorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo[cJazepin-8-yl)pyridin-
2(1H)-one;
8-(6-methylpyridazin-3-yi)-5~-phenoxy-2,3,4,5-tetrahydro-1H-benzo|clazepine;
2-(5-(3,5-difluorophenoxy)-2,3,4,5-tetrahydro-1H-benzo| clazepin-8-yl)-
[1,2.4}triazolo{4,3-a]pyridin-3(2H)-one;
8-([1,2,4]triazolo[1,5-a]pyridin-6-y1)-5-(3,5-difluorophenoxy)-2,3,4,5-tetrahydro-1 H-
benzo[c]azepine;
8-(6-(difluoromethoxy)pyridazin-3-yl)-5-(3,5-difluorophenoxy)-2,3,4,5-tetrahydro-
1H-benzo[c]azepine;

2-(5-(3,5-difluorophenoxy)-2,3,4,5-tetrahydro- 1 H-benzo[ c]azepin-8-yl)pyridazin-
3(2H)-one;
8-([1,2,4]triazolof4,3-a]pyridin-6-yl)-5-(3,5-difluorophenoxy)-2-methyi-2,3,4,5-
tetrahydro-1H-benzo[c)azepine;
8-(6-(difluoromethoxy)pyridazin-3-yl)-5-(3,5-difluorophenoxy)-2-methyl-2,3,4,5-
tetrahydro-1H-benzofclazepine;
2-(5-(3,5-difluorophenoxy)-2-methyt-2,3,4,5-tetrahydro- 1 H-benzo[cJazepin-8-y1)-
[1,2,4]triazolo[4,3-a]pyridin-3(2H)-one;
4-(2-methyl-5-phenoxy-2,3,4,5-tetrahydro- 1 H-benzo[clazepin-8-yD)benzamide;
4-(5-(3,5-diftuorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo[clazepin-8-
yl)benzonitrile;
5-(2,3-difluorophenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro- | H-
benzo{c]azepine;

3-(2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro- I H-benzo[ c]azepin-5-

yloxy)benzonitrile;
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5-(2,5-difluorophenoxy)-2-methyl-8-(pyridazin-3-y1)-2,3,4,5-tetrahydro-1H-
benzo{clazepine; and
5-(2,6-difluorophenoxy)-2-methyl-8-(pyridazin-3-yi)-2,3,4,5-tetrahydro-1H-

benzo[clazepine.

[6057] Other embodiments of the present invention are compounds of
formulae I(A-E) where the carbon atom designated * is in the R configuration.
[0058] Other embodiments of the present invention are compounds of
formulae I(A-E) where the carbon atom designated * is in the S configuration.

[0059] Another embodiment of the present invention is a mixture of
stereoisomeric compounds of formulae I(A-E) where * is in the S or R configuration.
[0060] Within these embodiments, the selection of a particular preferred
substituent at any one of R'-R® does not affect the selection of a substituent at any of
the others of R'-R®. That is, preferred compounds provided herein have any of the
preferred substituents at any of the positions. For example, as described hereinabove,
R'is preferably C1-Cs alkyl; the selection of R' as any one of Cy, Cz, C3, Cy4, Cs, or Cs
alkyl, does not limit the choice of R? in particular to any onc of H, C,-Cs alkyl, or C;-
Cs haloalkyl. Rather, for R'as any of Cy, Cy, Cs, C4, Cs, or Cg alkyl, R is any of H,
Cy, Gy, C3, Cy, Cs, or Cg alkyl or Cy, Cy, Cs, Cy, Cs, or Cg haloalkyl. Similarly, the
selection of R” as any of H, Cy, Cy, Cs, C4, Cs, or Gy alkyl or Cy, C,, Cs, Cy, Cs, or Cy
haloalkyl does not limit the selection of R in particular to any one of H, halogen, -
-ORM, -8(0), R'?, -CN, -C(O)R'?, C-C; alkyl, Ca-Cs cycloalkyl, Ca-Co
cycloalkylalkyl, or substituted C4 -C- cycloaliylalkyl.

[0061] Single enantiomers, any mixture of enantiomers, including racemic
mixtures, or diastereomers (both separated and as any mixtures) of the compounds of
the present invention are also included within the scope of the invention.

{0062] The scope of the present invention also encompasses active
metabolites of the present compounds.

[0063] Another embodiment of the present invention is a mixture of
compounds of formulae I{A-E) where the compound of formulac I(A-E) is
radiolabeled, i.e., where one or more of the atoms described are replaced by a
radioactive isotope of that atom (e.g., C replaced by *C and H replaced by *H). Such

compounds have a variety of potential uses, e.g., as standards and reagents in
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determining the ability of a potential pharmaceutical to bind to neurotransmitter
proteins.

[0064] Another embodiment of the present invention is a pharmaceutical
composition containing a therapeutically effective amount of the compound of
formulae I(A-E) and a pharmacecutically acceptable carrier.

[0065] Another aspect of the present invention relates to a method of treating
a disorder which is created by or is dependent upon decreased availability of
serotonin, norepinephrine, or dopamine. The method involves administering to a
patient in need of such treatment a therapeutically effective amount of a compound of
formulae I(A-E) or a pharmaceutically acceptable salt thercof, The method of the
present invention is capable of treating subjects afflicted with various ncurological
and psychiatric disorders including, without limitation: lower back pain, attention
deficit hyperactivity disorder (ADHD), cognition impairment, anxiety disorders
especially generalized anxiety disorder (GAD), panic disorder, bipolar disorder, also
known as 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, especially obesity, anorexia nervosa, bulimia
nervosa, and binge eating disorder, analgesia, substance abuse disorders (including
chemical dependencies) such as nicotine addiction, cocaine addiction, alcohol and
amphetamine addiction, Lesch-Nyhan syndrome, neurodegenerative diseases such as
Parkinson’s disease, late luteal phase syndrome or narcolepsy, psychiatric symptoms
such as anger, rejection sensitivity, movement disorders such as extrapyramidal
syndrome, Tic disorders and restless feg syndrome (RLS), tardive dyskinesia,
supranuclear palsy, sleep related eating disorder (SRED), night cating syndrome
(NES), stress urinary incontinence (SUI), migraine, neuropathic pain, especially
diabetic neuropathy, fibromyalgia syndrome (FS), chronic fatigue syndrome (CFS),
sexual dysfunction, especially premature ¢jaculation and male impotence, and
thermoregulatory disorders (c.g., hot flashes associated with menopause).

{0066} 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
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the transporter proteins for certain neurochemicals with a greater affinity than to the
transporter proteins for other neurochemicals.

[0067] 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
1A receptor antagonists include WAY 100135 and spiperone. WAY 100135 (N-(t-
butyl)-3-[a-(2-methoxyphenyl)piperazin-1-yi]-2 phenylpropanamide) is disclosed as
having an affinity for the serotonin 1A receptor in U.S. Patent No. 4,988,814 to Abou-
Gharbia et al., which is hereby incorporated by reference in its entirety. Also, Cliffe
et al., J Med Chem 36:1509-10 (1993), which is hereby incorporated by reference in
its entirety, showed that the compound is a serotonin 1A antagonist. Spiperone (8-[4-
(4-fluorophenyl)-4-oxobutyl]-1-phenyl-1,3,8-triazaspiro[4,5decan-4-one) is a well-
knowﬁ compound and is disclosed in U.S. Patent Nos. 3,155,669 and 3,155,670,
which are hereby incorporated by reference in their entirety. The activity of spiperone
as a scrotonin 1A antagonist is described in Middlemiss et al., Neurosc and Biobehav
Rev. 16:75-82 (1992), which is hereby incorporated by reference in its'entirety.
[0068] In another embodiment of the present invention, the above method
further involves administering a therapeutically effective amount of a selective
neurokinin-1 receptor antagonist or pharmaceutically acceptable salt thereof.
Neurokinin-1 receptor antagonists that can be used in combination with the compound
of formulae I(A-E) in the present invention are fully described, for example, in U.S.
Patent Nos. 5,373,003, 5,387,595, 5,459,270, 5,494,926, 5,162,339, 5,232,929,
5,242,930, 5,496,833, and 5,637,699, PCT International Patent Publication

Nos. WO 90/05525, 90/05729, 94/02461, 94/02595, 94/03429,94/03445, 94/04494,
94/04496, 94/05625, 94/07843, 94/08997, 94/10165, 94/10167, 94/10168, 94/10170,
94/11368, 94/13639, 94/13663, 94/14767,94/15903, 94/19320, 94/19323, 94/20500,
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,



Application Nos. 2 266 529, 2 268 931, 2 269 170, 2 269 590, 2 271 774,2
292 144, 2 293168, 2 293 169, and 2 302 689; European Patent Publication
Nos. EP 0 360 390, 0 517 589, 0 520 555, 0 522 808, 0 528 495, 0 532
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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,
2293168, 2 293 169, and 2 302 689; European Patent Publication Nos. EP 0 360 390,
0517 589, 0 520 555, 0 522 808, 0 528 495, 0 532 456, 0 533 280, 0 536 817,

0545 478, 0 558 156, 0 577 394, 0 585 913, 0 590 152, 0 599 538, 0 610 793,

0634 402, 0 686 629, 0 693 489, 0 694 535, 0 699 655, 0 394 989, 0 428 434,

0429 366, 0 430 771, 0 436 334, 0 443 132, 0 482 539, 0 498 069, 0 499 313,
0512901, 0512902, 0 514 273, 0 514 274, 0 514 275, 0 514 276, 0 515 681,

0 699 674, 0 707 006, 0 708 101, 0 709 375, 0 709 376, 0 714 891, 0 723 959,

0733 632 and 0 776 893, which are hereby incorporated by reference in their entirety.
The preparations of such compounds are fully described in the aforementioned patents
and publications.

[0069] In another embodiment of the present invention, the above method
further involves administering a therapeutically effective amount of a norepinephrine
precursor or a pharmaceutically acceptable salt thereof. Suitable norepinephrine
precursors include L-tyrosine and L-phenylalanine.

{6070} Another aspect of the present invention is a method of inhibiting
synaptic norepinephrine uptake in a patient in need thereof. The method involves
administering a therapeutically effective inhibitory amount of a compound of
formulae I(A-E).

[0071] Another aspect of the present invention is a method of inhibiting
synaptic serotonin uptake in a patient in need thereof. The method involves
administering a therapeutically effective inhibitory amount of & compound of
formulae I(A-E).

[0072] Another aspect 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
formulac I{A-E).
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[0073] Another aspect of the present invention is a therapeutic method
described herein, where the (+)-stercoisomer of the compound of formulae I(A-E) is
employed.

[0074] Another aspect of the present invention is a therapeutic method
described herein, where the (-)-stereoisomer of the compound of formulae I{A-E) is
employed.

[0075] Another aspect of the present invention is a kit comprising a compound
of formulae I(A-E) 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.

[00706] 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
uptake by administering a therapeutically effective inhibitory amount of the
compound of formulae I(A-E) which functions as both a dual acting serotonin and
norepinephrine uptake inhibitor.

[0077] 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 dopamine uptake by
administering a therapeutically effective inhibitory amount of the compound of
formulae I(A-E) which functions as both a dual acting serotonin and dopamine uptake
inhibitor,

[0678] 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 dopamine and norepinephrine
uptake by administering a therapeutically effective inhibitory amount of the
compound of formulae I(A-E) which functions as both a dual acting dopamine and
norepinephrine uptake inhibitor.

[0079] 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 norepinephrine, dopamine and

serotonin uptake by administering a therapeuticatly effective inhibitory amount of the
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compound of formulae 1(A-E) which functions as a triple acting norepinephrine,
dopamine, and serotonin uptake inhibitor.

[0080] Another aspect of the present invention relates to a method for
inhibiting serotonin uptake in mammals. The method involves administering to a
mamimal requiring increased neurotransmission of scrotonin a pharmaceutically
effective amount of the compound of formulac I(A-E).

[0081] 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-E).

[0082] 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-E).

[0083] Another aspect of the present invention relates to a method of
suppressing the desire of humans to smoke. The method involves administering to a
human in need of such suppression an effective dose, to relieve the desire to smoke,
of the compound of formulae I{A-E).

[0084] Another aspect of the present invention relates to a method of
suppressing the desire of humans to consume alcohol. The method involves
administering to a human in need of such suppression an effective dose, to relieve the
desire to consume alcohol, of the compound of formulae I{A-E).

[0085] 1t is appreciated that certain features of the ini’cntion, which are, for
clarity, described in the context of separate embodiments, may also be provided in
combmation in a single embodiment. Converscly, various features of the invention
which are, for brevity, described in the context of a single embodiment, may also be
provided separately or in any suitable subcombination.

{0086} Compounds according to the invention, for example, starting materials,
intermediates or products, are prepared as described herein or by the application or
adaptation of known methods, by which is meant methods used heretofore or
described in the literature.

[0087] Compounds useful according to the invention may be prepared by the

application or adaptation of known methods, by which is meant methods used



535, 0 699 655, 0 394 989, 0 428 434, 0 429 366, 0 430 771, 0 436 334, O

55

heretofore or described in the literature, for example those described by Larock, R.C,,
Comprehensive Qrganic Transformations, VCH publishers, (1989), which is hereby
incorporated by reference in its entirety.

[0088] A compound of formulac I(A-E), including a group containing one or
more nitrogen ring atoms, may be converted to the corresponding compound where
one or more nitrogen 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.

[0089] 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
accordance with standard practice; for examples, see 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.

[0090]) In the reaction schemes described hereinafier, the synthesis of
tetrahydrobenzazepines of the formulae I(A-E) is described.

[0091] The novel tetrahydrobenzazepine feuptake inhibitors of formula I of
the present invention can be prepared by the general scheme outlined below
(Scheme 1). |
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0514274, 0514275, 0514276, 0515681, 0 699 674, 0 707 006, O 708 101, O 709
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such conpounds are fully described in the aforementioned patents and
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anount of a norepinephrine precursor or a pharmaceutically acceptable salt
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[0092] The R'-substituted N-benzyl amines of formula (IIT) may be purchased

from commercial sources, or alternatively, obtained from a simple reductive
amination protocol. Thus, carbonyl containing compounds of formula (II} may be
treated with HoN-R! in lower alkyl alcoholic solvents (preferably methanol or
ethanol) at temperatures at or below room temperature. The resulting imine may be
reduced most commonly with alkali earth borohydrides (preferably sodium
borohydride) to provide the desired amine intermediates of formula (IIT). Treatment
of compounds of formuta (III) with a basc such as, but not limited to pyridine,
followed by acrylic acid derivatives of formula (IV) give compounds of formula (V).
The acids with the formula (V) may be cyclized to give the corresponding 5-
benzazepinone of the formula (VI) on treatment with a strong acid such as, but not
limited to, polyphosphoric acid or Eaton’s reagent. Alternatively, acids with the
formula (V) may be converted to the correspondent acyl chlorides using methods
familiar to one skilled in the art of organic synthesis. Upon treatment with a Lewis
acid, such as, but not limited to aluminum chloride, the acyl chlorides cyclize to give
5-benzazepinone of the formula (VI). The 5-benzazepinone of the formula (VI) may
be reduced to the secondary alcohol intermediates (VII) on reaction with reducing
agents such as, but not limited to, sodium borohydride in a lower alkyl alcohol
solvent. Compounds of formula (VII) may be converted to compounds of formula I

by treating with phenols X-OH under Mitsunobu Reaction conditions that are familiar



[0070] Anot her aspect of the present invention is a method of inhibiting
synaptic norepinephrine uptake in a patient in need thereof The nethod

i nvol ves admi nistering a therapeutically effective inhibitory anmount of a
compound of formulae I (A-E). [0071] Anot her aspect of the present invention
Is a nethod of inhibiting synaptic serotonin uptake in a patient in need

t hereof The nethod invol ves adm nistering a therapeutically effective

i nhi bitory amount of a conpound of forngtae |(A-E). [0072] Anot her aspect of
the present invention is a nmethod of inhibiting synaptic dopam ne uptake in
a patient in need thereof. The method invol ves adm ni stering a
t her apeut i caltd gneekilled ini the ait phergintio sypthesisuhe tybical Moppebn Be@%mﬁ or nul ae

AE) 23 L 0h e e ARRR R So8bbe MER, PR Tart her apeut i

met hod desc rern, ere reols e conpound of
f or mul ae I(AAEanﬁvaﬁpbﬁmeﬁMSbﬂ&ﬁﬂﬁ@@ﬁﬂhemyhspantﬂﬂhnmhmp@néseﬁt i nvention

compound of  FePiHA QLM (oATES I el oy e rbue) Htby mediaBRF PRI, © 11

present i nvemhi Bhitddto dodilih hg@idqerdr aikal neetat alpadedin solventb such as THF.
[0093] The compounds of formula (I; R* = aryl, heteroaryl) of the present
invention may be prepared from the corresponding 8-methoxy, 8-CI, 8-Br, or &-1
tetrahydrobenzazepine of formula (J; R*= OCH3, Cl, Br, I). The 8-methoxy
tetrahydrobenzazepine (I; R*= OCH;) may be converted to the corresponding phenol
of formula (I, R* = OH) on treatment with a strong acid or a Lewis acid, such as, but
not limited to, hydrobromic acid or boron tribromide. Alternatively, the phenol of
formula I (R* = OH) may be obtained from the corresponding 8-methoxy
tetrahydrobenzazepine of formula | (R* = OCH3) on treatment with the sodium salt of
an alkyl thiol, preferably ethane thiol. The phenol intermediate of formula (I; R'=
OH) may be converted into the corresponding triflate of formula (I; R? = 0S0,CF3)
on treatment with a triflating reagent such as, but not limited to,
trifluromethanesulfonic anhydride, in the presence of a base, such as, but not limited
to, triethylamine or pyridine. The reaction is carried out in an inert solvent, such as,
but not limited to dichloromethane, at temperatures ranging from 0°C to room
temperature. Treatment of compounds of formula (I; R* = Cl, Br, 1, 0S0,CF3) with
aryl or heteroaryl boronic acids or aryl or heteroaryl boronic acid csters, of formula
R-Z where Z is equivalent to B(OH); or B(OR*)(OR") (where R" and R® are lower
alkyl, i.e., C1-Cs, or taken together, R® and R® are lower alkylene, i.c., C2-C1») and R
is the corresponding aryl or heteroaryl group in the presence of a metal catalyst with
or without a base in an inert solvent gives benzazepine compounds of formula (I; R*=
aryl, heteroaryl). Metal catalysts include, but are not limited to, salts or phosphine
complexes of Cu, Pd, or Ni (e.g., Cu(OAc)z, PACL; (PPhs)z, NiClz (PPhs)s, Pd(PPhs)4).
Bases may include, but are not limited to, alkaline earth metal carbonates, alkaline
carth metal bicarbonates, alkaline carth metal hydroxides, alkali metal carbonates,
alkali metal bicarbonates, alkali metal hydroxides, alkali metal hydrides, alkali metal
alkoxides, alkaline earth metal hydrides, alkali metal dialkylamides (preferably
lithium diisopropyiamide), atkali metal bis(trialkylsilyl)amides (preferably sodium
bis(trimethylsilyl)amide), trialky! amines (preferably diisopropylethylamine or



of fornulae | (A-E) and at |east one conpound selected fromthe group
consisting of: a serotonin | A receptor antagonist conmpound, a selective
neur oki ni n-1 receptor antagoni st conpound, and a norepi nephrine precursor
conmpound. [0076] Anot her aspect of the present invention relates to a nethod
of treating a disorder referred to in the above-nentioned enbodinents in a
patient in need thereof. The nethod involves inhibiting synaptic serotonin
and norepi nephrine uptake by adm nistersgng a therapeutically effective

i nhi bitory amount of the conpound of formulae | (A-E) which functions as
both a dual acting serotonin and norepi nephrine uptake inhibitor.

100771Anot hetricthypedte) of atohetiprmzentprifercelypydhingengtt salvens mayinchiget of

treating a djsorder . .referred to.in,. Ve- aenti o ' ts i

patient in n %&“Pﬁ%Pg%Fg%h%fﬁ%ﬁﬁéﬁh%ﬁ@SﬁggéﬁPﬁﬁ?ﬁﬁ?@ﬁglfgﬁgg ?%nsng?oﬁin
and d?pa][n tnﬁetua{s qkefeﬂglyadmmﬂmmm orgl 4 diohareh peNidiadigliaoptaphides Cpriefeablnhi bi t ory
anount o e _conpound. O r myl | (A-E Lch. funct i 5 ot h a dual
acting serot Sm%%ﬁdﬁ‘&%&r&ﬁ%q%%grpﬁﬁ% %}:{\4} rPﬂyf%%E%%g‘?rﬁ@F *aspect g? t he
ItOL gsggg I nvee{au@mulg‘&h@négqgr_ereehb@ diBlcheBulddxidd) pabiaty teydoicabombeprefaitdy red to in
_ ve-nentioned enbodi nents in atient .in need.therenf Th t hod

i nvol ves i nhP®IERRS ' RyeRap P 1@1%3193% (E’@?Cé%y H’S%[}f'ﬁg%ﬁﬁeg‘eﬁﬁ%{%geebge °

admi ni st er i ngaidhenaRautes et Yrogf bt ritnbiupitd Bt poiting peint affth¢ he conpound

of formul ae | (A-E) ich functions as both a dual [ d '
norepinephriﬁé“ﬂ%?@k@yghHﬂ@ﬁﬁ@ﬁ@“ﬁ@@#@Tﬁ%B&%@Y“%@ﬁgéﬁgn T %ﬁggﬁgg%ﬁPd

| nventi on 1 el aheSdedialPARRR a1 8aYhReAr HiBONIRLCoRRIRIBGRLI t he

above-nmenti one nehts in a patient in need thereof. The nethod

L;vggxfiiLng@ﬁnkmgﬁsyﬁbvvm%?%@P%@Fﬁ@bﬁ?PH@@cﬁgﬁﬁﬁkﬁ§m§ﬁWn Bfot oni n upt ake

conmpou nd of ‘r“’qn‘nﬂ‘ﬁ’é%'ﬁ’?‘?‘ﬁ%%w&ﬁ I E:dﬁ%; E%\%ﬁ?‘%’n@i@hﬁ%ﬁg@ﬁ??g'{ggwlbgg he 54

nor epi nephr i GE94)) oypahiinkrelgnidcaparacdhy referprcakivits $sEHYt or .
[0094] It will also be appreciated by one skilled in the art that compounds of
formula (I, R* = Cl, Br, I, 0SO,CF») may be converted to the boronic acid or boronate
ester and subsequently treated with the desired optionally substituted aryl or
heteroaryl halide in discrete steps or in tandem as described by Baudoin et al.,J. Org.
Chem. 67:1199-1207 (2002), which is hereby incorporated by reference in its entirety.
[0095] The compounds of formula (I; R* = -NR'R'", -NR2C(O)R ") of the
present invention may be prepared from the compounds of formula (f; R* = Cl, Br, 1,
0S0,CF;) on reaction with an appropriate amine, amide or lactam, in the presence of
a metal catalyst, with or without a base in an inert solvent. Metal catalysts include,
but are not limited to, salts or complexes of Cu, Pd, or Ni (e.g., Cul, Cu(OAc),,
PdClL(dppf), NiCI(OAc),, Ni(COD),). Bases may include, but are not limited to,
alkali metal carbonates, alkali metal hydrides, alkali metal alkoxides (preferably,
sodium fert-butoxide), and alkali metal bis(trialkylsilyl)amides (preferably, lithium
bis(trimethylsilyl)amide). A supporting ligand, such as, but not limited to L-proline
or dimethylethylenediamine is often used. Inert solvents may include, but are not
limited to, cyclic ethers (preferably, tetrahydrofuran or 1,4-dioxane), N,N-
dialkylformamides (preferably, dimethylformamide), dialkylsulfoxides (preferably,
dimethylsulfoxide), or aromatic hydrocarbons (preferably, benzene or toluene).
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 ina

sealed reaction vessel.



[ 0080] Anot her aspect of the present invention relates to a nethod for
inhibiting serotonin uptake in mammals. The nethod i nvol ves adm ni stering
to a mammual requiring increased neurotransm ssion of serotonin a
pharmaceutically effective anount of the conpound of fornulae | (A-E).

[ 0081] Anot her aspect of the present invention relates to a nethod for

i nhi biting dopam ne uptake in humans. The nethod i nvolves adm nistering to
a human requiring increased neurotransmdssi on of dopam ne a
pharmaceutically effective anount of the conpound of fornulae | (A-E).

[ 0082] Anot her aspect of the present invention relates to a nethod for

i nhi bi ti ng n#086i nephrli widl alist beeepicaiatsd b ABS skillpd nthergdhat iRfgrecradary

adm ni stering to,a unmmn 4L (OR| BELEASEFREYE & baNRRIimRbOR, Qfyl

nor epi nephri %‘8°h§‘%%ar rra(I:e{Ytqﬁclﬁal I(;E/&’.e#’ ecf%lave grmunt of the conpound of

formul ae | (Aetidrs sidhG8 3} Aoy idenctiadplyt etherfbytrnethqsts dad fiat 208 FEpiiftdn %l ates to a
met hod of suppressingt desire, of hynm DRKEves Wi oril . Rivol ves
admi ni steri ngg\r}?ﬁﬁ&ﬂﬁ%%(ﬂ%%mhce%n h(e)sfls‘suchngluetg%}‘ggg{goﬁesan e fe{(tq?lve dose, to
relieve the de&gjmehtmayshakie, coaferteieo silyhpben demvatifvophfioirada ((IA-FE)= aryl,

[ 0084] Anot her aspect. ofy tih I s L nventi el g od of

suppr essi ng Eﬁ@og‘agrlﬂg 081‘]’ u@éﬁéﬁg@ k%ﬁlscl??%g% né%h%flsgt%% rarfg?ﬁb{g i nvol ves

adni ni st er i ngrou céh BukeRBvidbyeatdnol withcdirabuphimerssiion fanridf heiwei ve dose, to

relieve the desire to consu al cohol , . of. .t he c ound. of farpulae | (A-E).

[0085] 1t is &ppPaefseidamt %&3‘& r %ﬂ?@%“é’t@?"&%"%&ﬁNéay?”ﬁ\?‘é‘h‘ﬁ?%% whi ch are,

for clarity, c&ﬁ%ﬁjﬁhp@ﬁo}nﬁm&U?bﬁfmtaﬁ%&m@ftioﬁ@naﬁa&c& enmbodi ments, may al so be
0

Feat ures of fW87] nventemPuicH BF: RaroPBUSP R G FRBPT e cont ext
corh S AL R kst ok s bt s 301
starting mat énﬁ'halag,, ora temgt?vely, may be 1solated tgrough chiral HPLC employing ol €,

commercially available chiral columns. Compounds of formula (VII) or the ether

derivatives, such as the rert-butyldimethylsilyl ethers of compounds of formula (VII)

could also be obtained as enantiomerically pure (R) and (S) form by crystallization

with chiral salts as well known to one skilled in the art, or alternatively, may be

isolated through chiral HPLC employing commercially available chiral columns.

[0098] 1t will be appreciated that compounds according to the present

invention may contain asymmetric centers. These asymmetric centers may

independently be in either the R or S configuration and such compounds are able to

rotate a plane of polarized light in a polarimeter, If said plane of polarized light is

caused by the compound to rotate in a counterclockwise direction, the compound is

said to be the (-) stercoisomer of the compound. If said plane of polarized light is

caused by the compound to rotate in a clockwise direction, the compound is said to be

the (+) stereoisomer of the compound. It will be apparent to those skilled in the art

that certain compounds uscful according to the invention may also exhibit 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-E) hereinabove. Such isomers can be

separated from their mixtures, by the application or adaptation of known methods, fo;‘

example chromatographic techniques and recrystallization techniques, or they are

separately prepared from the appropriate isomers of their intermediates.



internediates or products, are prepared as described herein or by the
application or adaptation of known nethods, by which is neant nethods used
heretofore or described in the literature. [0087] Conpounds useful according
to the invention may be prepared by the application or adaptation of known
nmet hods, by which is meant methods used 55 heretofore or described in the
literature, for exanple those described by Larock, R C., Conprehensive
Organic Transformations, VCH publishers0 (1989), which is hereby
incorporated by reference in its entirety. 100881A conpound of fornulae

| (A-E), including a group containing one or nore nitrogen rjng atons, nmay
be convert edl00%9t he cdedwdgbelias oogpewisolHg TRraten ¥R &yBTesHEt ® fi trogen ring

atom of the rg.[n%&poft%eﬂ?éiv@llﬁgwh% @Bses Qﬁ‘ciit‘ﬁf'{ sAf &f @k ak! yp by dsgpcting with a

peracid, for exanple, peracetic acid in acetic acid or nthl oroperoxybenzoic
agu d in an i satitg selevielsncoyoratiag thirdinpes arrearh adoisiercs Fanprangs frtee f r om
about roomtenperature tq refl r ef t vated, te abyre.

[0089] 1 n ¢ heb AL prgen el ikl i EbERA L &oRolud B ARELAEH O

prot ect reacsianethbundivisonab, s bespsnirddoredssyatiplicalli poruestyl diagetivagentsi no,

thio, or carpbox oups re t.hese ar.e desi it I, duct, to
avoi d their %ﬁ\}%ﬂgé@g}éﬁaﬁg’%ﬁ‘ﬁiﬁl%ﬁr ?eﬁﬁ%lﬁlgwro g%gﬁgg{ntg?t n%g'ng\}ed%%tgcgﬁ
protecting gaispss Mayrcherdpirghiite, agrmiaccerotitin trgtspotias thdphaceitde; f or

exanpl es, see Green, Protective Goups in Organic Chenmistry, John Wley and
Sons (1991) mRethawsOARMMICEEdCti ve G oups in Organic Chenmistty, Plenum

Press (1973) jp1odn ch armehpesehinicnton povidteednppsitiehsmanitngthe t heir entirety.
[0090] I n the reaction schenes, descrjbed herejnafter, th sxpthesis of
t et r ahydr obefospisdescrired hfging B idimge!ty PRERRLD a‘a‘?ﬁ?}F‘P@é‘r& PIyR 1 The novel

t et r ahydr obepzazRRisNRerhfidREAK G eBticinlodhs offhe bompdinds hndyfharmaceutically

acceptable carriers.

{0101] 1t is a further object of the present invention to provide kits having a
plurality of active ingredients (with or without carrier) which, together, may be
effectively utilized for carrying out the novel combination therapies of the invention.
[0102] It is another object of the invention to provide a novel pharmaceutical
composition which is effective, in and of itself, for utilization in a beneficial
combination therapy because it includes a plurality of active ingredients which may
be utilized in accordance with the invention.

[0103] The present invention also provides kits or single packages combining
two or more active ingredients useful in treating the disease. A kit may provide
(alone or in combination with a pharmaceutically acceptable diluent or carrier) the
compounds of formulae I(A-E) and the additional active ingredient (alone or in
combination with diluent or carrier) selected from a serotonin 1A receptor antagonist,
a selective neurokinin-1 receptor antagonist, and a norepinephrine precursor.

[0104] In practice, the compounds of the present invention may generally be
administered parenterally, intravenously, subcutaneously, intramuscularly,
colonically, nasally, intraperitoneally, rectally, or orally.

{0105] 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



the present invention can be prepared by the general schene outlined bel ow
(Schenme 1). [0092] The R -substituted N-benzyl am nes of formula (111) may
be purchased from conmerci al sources, or alternatively, obtained froma
sinpl e reductive am nation protocol. Thus, carbonyl containing conpounds of
formula (11) may be treated wwth H2N-RL in | ower al kyl al coholic solvents
(preferably methanol or ethanol) at tenperatures at or bel ow room
tenmperature The resulting imne may be Gleduced nost comonly with al kal i
earth borohydrides (preferably sodi um borohydride) to provide the desired
am ne internediates of forrmula (I I%. Treat ment of conpounds of formula
(111) with ambmamwt@glly pageptplde adipyAntsed ckgPisysi ApaediuvagisIcoRB hy acrylic
acid derivat} Yralz 1&191&5%%?116(4 \J%; o@InYQ:C HPAY MR ok ‘fo’"@vﬁr@arﬁé@olve{ﬁe aci ds
with the forf ’\5 T Zed 1o gl ve the corresponding 5

benzazepi non@hexfontﬂoectlbnﬁmmﬂ@ml‘oﬂcmedmthpémm@ﬂttlblvﬁs,tmllsag@ﬂvléhgo‘été‘ifﬂ such as,
B o PR R B uRT G TP Pl S g Apa sl nat vel .
chlorides usca@uﬁr&tdmdﬁmfe agﬁnltq @bsdncfr(mmétesgkodploedtprlmng Isneceaermersotldvcrlgmu c

synt hesi s. n treat CI d SLC ted to

al um num chl 6‘??‘"6‘&%3 e g’(ﬂeﬁs l%ﬂlidSrrtl &al% Cgu?c‘l%%gcep@wﬁ g?é%@none of
the formul a (ofb§} The Bchivicase@hitremdake tdne:nt ofcrmtram(bwar)cenmtheb@hlp!educed to
t he secondary al cohol  int er di ates (\VI, IHL [ [’:IC'[I gn Q rrecé %l“r)t agents
such as, but arﬁ@fianillﬁqe&ﬂmfltﬁ RN R '%’P‘?H‘%‘ g cheniss Pa‘flt< al cohol

sol vent. WSRO fhefpaFiBulafmbdd &) adiyistios @ﬂd/&tl’efp&dn‘ﬁtﬁtsc@h@mmm of
forrmla(l) b eatln V\/lthlphenols X- OH under Mtsunobbt ctlon
conditions th ‘Peé“@eéﬁfdlcilﬁ? o8 PXGRPIG SECIBRNS UG 45 BG5S QPP 35‘? "gani ¢
synthesis. YRiafRhatM & SUReR YuEeant hﬂﬂdt@aﬁ fakih © BSen@Is@ch as starch,

1,1 -(azodi ngrﬁggnf/b'a dldbl per di nelﬂ R? and (n- B%?%P in THF.

Al ternativel ylgnmcommmndlgeitﬁm mmt@ﬁ ahfatqswymhw Bth dhipants sighed conpounds of
formula (1) L Trafeland Blic mhy b&IPRA T rq,a@aﬁn aBiist i ons
such as, but gﬁglﬁersﬁmn%t‘fmag\t%ﬁ&godl u‘%t uyarlane o?ma kal i rr%t al %om des in

sol vent s suciogsepatdm. cap@(b@iit]lﬂ' h@dc@m&meéﬁcm@ﬁ%ﬂ'@hw copdy f“‘e‘& tyl

het er oaryl ) of t r LORLk e correspondi ng
8- met hoxy, tp‘gl %gqyco BWﬂglfg%dr%y eﬁ?gdrzrggléﬁe fc fornrrul a(l; 4=
OCH3, d, Br Bmhbblfy{ﬁgegcﬁﬁmtalgaxymEhrf@kiycctr: ellmemeﬂlh!@m(s IsuchRé SHﬂfQﬁHB) may. be

ted t h di h I I
Crcat mont wi RIS e ok Parogys st B ol | o (o

hydr obrom ¢ @Gk fafaylaRb®e ukdd. br om de. Al ter nati vel y, t he phenol of fornula
| (R4 = be obtained fromthe corres n
t et r ahydr oberﬁ‘iﬁ’fbpi ne rﬂaﬁﬁnﬁﬂﬁé‘d‘i“m(‘sﬁﬁl ’étﬁ%l%‘méﬁgflt"“%?%‘“ sglutt?rﬁ %‘he sodi um

salt of an a|tllﬁ‘)’ﬂr0(1ltf&ts(11|ceor8fn§ft@ﬂ1@bﬁ%nﬁ@ﬂhﬁﬁz@g&tdﬂjl@bﬂ foheapblencdamentler nedi at e of
formula (1; R4 = OH) be converted into the correspo d|n triflate of

formula (I; Igmltﬁd@@ﬂ@%hvéﬁ‘lt‘?ré‘&t‘??é‘ﬁ”f’rﬁﬂl“f;ﬁ(’l&“?’?slSf‘?}h?sivﬁ errag §ORY*%Nch as,

but not i m t%ﬁé [ Shjectdbid éﬂgérﬁé@té‘r@ml&hEmﬁicﬁeaa@fay%ud@stemle atlﬁt:eusaresence of a
base, such a B not lirmted to, triethylamnc or yr|d|ne glhereactlon

is carried oubiumnsaﬁ thephermasenticy ac@ﬁféweé%lfs yatssot hPls?tli“t“é’d of e salts

di chl or onet ha hipeiai by ©.

T eat ment  of ggh g%dnéés%qg‘f% ?\BEEOE?\C 'ix?rragﬂtd?tgaré 5%@619% ﬁs@fu'i Rﬁ”ﬁﬁ i IV\A l;‘[;j{] aryl or
het eroaryl badntemnccdai ctsulputaaegys gectfpat é"h@&qllgﬁpuﬁ)‘tﬁ’ll%ﬁ% ab%@ COMpIEYNg s, of
formula R4-Z gui (where R and
Rb are | Ower S\é\rgylils o%ttlte safts &ptﬁ%&%llédowzg&%gbé)ﬁsﬁ@(f&]xﬁt)ﬁ(vg 196 are | ower

al kyl ene, Q,dmuﬁﬁraﬁﬂaﬂ)wtaml&b ﬁévmcstbtah@elcpﬂnes;mhldladglsfad yhatdheyhest er oar yl

R LTy RN R e

heteroaryl). d¥Bfal chﬁﬁid@'abl&tiﬁn thlaﬁ hlud&rllrbaﬁtbyateetmg)trrddnamnedmionoﬁtsaiotls or
phosphi nc conpl exes of , ép ﬂgfﬂ % OA\C% d Eﬁ%‘lz gPlch3)2 Ni C12
(PPh3)2, Pd(HBH4) . B§§é§ﬂ%%9nn°ﬁt§mﬂ ntginihe He SomBeunds B PRA P al kal i ne
earth netal g&é‘ﬁ%@hﬁ? be atéfgﬁleu RS cERehtoriEddnsD FeRERMPRE esupodhdsalfiine eart h
met al hydr oxi al kal'it “metal carbonates, alkali, netal , bi carbonates,

al kali metal mmntowcun@gn may loa dissofsed:or SHSNGRdcddR @ Swifabla Garrigs o5 Ui oxi des,

al kaline earth nmetal hydrides, alkali nmetal dialkylam des (preferably

l'i thium diisopropyl am de), al kali metal bi s(trial kyl silyl)am des
(preferably sodiumbis(trinmethylsilyl)amde), trial kyl am nes (preferably
dii sopropyl ethylamne or 58 triethylam ne) or aromatic ami nes (preferably
pyridine). Inert solvents may include, but are not |limted to acetonitrile,
di al kyl ethers (preferably diethyl ether), cyclic ethers (preferably
tetrahydrofuran or 1, 4-dioxane), N, N-dial kyl acetam des (preferably



[0094] 1t will also be appreciated by one skilled in the art that conpounds
of formula (I; R4 =d, Br, I, OS2CF3) nay be converted to the boronic
acid or boronate ester and subsequently treated with the desired optionally
substituted aryl or heteroaryl halide in discrete steps or in tandem as
descri bed by Baudoin et al., J Og. Chem 67:1199-1207(2002), which is
hereby incorporated by reference in its entirety. [0095] The conpounds of
formula (1; R4 =-NRI2C(0)11.13) of the fg?resent i nvention may be prepared
fromthe corrpounds of formula (I R4 = , Br, 1, $020F3) on reaction with

an appropri at m ne, amde or lacta the catal yst,
ot n o o ¢ noteie BEs ety (Ifﬁ%lw%ﬂgehfgﬂ? e PERGRET D iBorEhithac™ b
ar(e no; |im'd§1ﬂﬂblg@olfu§5@|nﬁe§ f@zuseﬁ’gmﬂ@@ﬁfda‘fmlﬁller Pd, or N (e. Ig . Ou;3
Cu(QAc) 2, PdCl2(dpp Ni C1(0Ac) 2 i ncl.ude ut are
not limted {49 sgIal kal IS%%mpw%ﬁ%tféfg@ QMIWatl%I‘ﬁr%gﬁ‘éﬁmﬁ?éieé al kall
netal al koxi gesulaRied dcaklaYoe WitiddWntRdthodd uh® $dH8hing aNdasd bikdddmpraidl

bi sftrial kyl silyDam des (preferably, lithiumbisftrinmethylsilyDanm de). A
supporting | pifaraulasiiéflas, but not linited to L-proline or

di met hyl et hy iam [ v, I8N Jf el gagleat but are
not limted Pﬁﬁ'@g cli gﬁlgtpﬁlécrgitg r%ég%én‘%&@i%%tétﬁggh&g@g?uran or ﬂi‘ 4nd| oxane),
N, Ndi al kyl forlwatm@e@ym?r‘/@ﬂe& afﬂllcylg f@FWWﬁ’éﬁ’Fﬁi‘l‘ﬁ mytltumaaqrm@ﬂﬂw i des
(preferably. qol REQME A0k obfiinaA! FRILSY mz%raqmt%g%  CRR LR3I Y,
benzene or t uene reaction tenperatures range fromrfoom

t enper at ur e alcpnmmterehi@tbmut th@gﬁalpotlme dhe tivse egployed tvilk hpilagedhed Phidhea eact i ons
may be run in, _convent S I 59
[0096] 11 wi 1 et B BRI dpar BB ek B dRcf therfRE L AbikEBARY.
secondary al eahit auxvaﬁorfafrthmirau@e:ﬂu gndlﬂﬂe condition Bf thelp)Lthaylnbbe quium@ct ed as,

but not limted to, r h .as u di met h et her by
net hods t hat d?ﬁ‘?%lf‘reﬁréer?lé'rﬁr?mﬁ "?8%% abopf ﬁ(ﬁ)rerag&%%ﬁngg?t TS rab ani c
synthesis. Thgus0bYko &obero ﬂ@/tkg‘badiy weightqier ﬂ@rmhaamwnl froﬁlhbc-mt(ﬂlm t8r, 1) may

t hen be converted to silyl eth er|v la. (V] = aryI

het eroaryl, 2pgRf g0 mg/?ﬂﬁﬂ’?@(ﬁ?‘ﬁ @'& r‘f@ﬁ“ﬁfﬂ% The sityl
group can beeg SWIG&QR%?GINWW h@&a&y@b&hyidnammoumnﬂlﬂMI de to give
conpounds of fornula (VI

ounds, of forrrulag iﬁi ?y be converted to
conpounds of abay A]l &0 ghopt mgﬁébaﬁbW@ﬁ)é‘iﬂP‘ie&ﬁ@HYPr@ foHsm f@@g%ﬁf)‘ﬁ]btounds of
formula I (A ﬂ%%{%raqmo‘% Q&Hmﬁsﬁaﬁ’d}taﬁh'eﬂ!ﬁﬁiahﬁﬂl& YasBUh& ddsR walsk (S) form by
on

crystallizat h chiral salts as well known to one skilled in the art,
or alternati vletmymnm;l apeordanet ‘attbdletfmt@agwtl@wvm theppiged tpPoigatrg, such
comercially, e f A daa ilikhde OF the
et her deri vafa?‘y %"agiﬁtéﬁ&%gaﬁ?‘htg%?gﬁm%%%gpﬁ%?%%ng%sy 1et ﬁers of ecorrpounds
of formula ('eleffimopbfthahedichel phtetned as enantionerically pure (R) and

(S) form by allization t I : skilled
in the art, E‘IP@I terna \Pé?dlygts a%C&Elél&?éstg?gtetg%ﬂt r }é)\{g&g méﬂ?ér,\% 1'Ii-%II?-"t%(%,gerrpl oyi ng
commer ci al | y agfreducatdy € rrebtssﬁbz uchdurm@bta[rﬁﬁ@&}sh’ed tlictapeise cdfoptr Soinat ed t hat

d di to th s
Contors. - TholB S Teons cETE T WagF Ph e ATENeT o R AR TREI L he R or s

confi gur at i OmaaiichafittCddsE&IPQIARE For bieafitients Gt may b @ccasspﬂyam aaveflomsl ari zed
light in a polarineter. If s pol ari zed, |i .S caused by the

pl ane of
conpound to FWf%tW%tsétgﬁdﬁ*@é’?&It%€3%e§gerﬁaYéEP?Q9Wan? ‘éfiﬂé ound is said to

be the (-) st ﬁ%s%ﬂbﬁ@ﬂ%quﬁf:m&ﬁl@oﬁ&@ﬁ@&m&bﬂﬁatl&ﬁl Gepdraing tefachied goduzed |1 ght
is caused by the compound to rotate in a clockw se direction, the conpound

is said to baaythe agm)mgqrgq‘; ally dhef tigrs pHelagoHoemuithavt SW‘Iglth"’defO&?fB%fr ent to
those skill ed sdyd II%EI)E &J&esfag&% rp&c%bﬁb&%@l%f&%lﬂ%b%r%o%&@ dg to the

i nvention may also ex It geonetrical 1sonerism is to be understood
that the pred@H] i nvenThapresentinucidionipratideb derapougdowhich inhalit sysaier s and

st er eoi soners and II%ri( igﬁﬂegn%o%mt%d;@gﬁ%ﬂ%ﬁ d?ecg{g}ecform Behi8%0 bof

conmpounds of o herel na I'Soners can be separat ed
fromtheir mUxéfuIrlesr,eatmg d disrdppthicat bmmted)by adiagegmdeon upén davmasednet hods, for

exanpl e chronat.ogr.a c tecghni st al atjgn techniques, or
t)I(IeIr/rp are sep&?’%&gﬂ‘ﬁp‘bﬁ R nlf’%(yfﬁef’ EP%%I‘I‘%t%”i%‘%‘S ecogpolin:q%rf

i nternedi at eSprmulae 1(A-E), inhibit synaptic norepinephrine, dopamine, and serotonin uptake, in



60 [ 0099] Radi ol abel | ed conpounds of the invention are synthesized by a
nunber of means well known to those of ordinary skill in the art, e.g., by
using starting materials incorporating therein one or nore radioi sotopes.
Compounds of the present invention where a stabl e radioi sotope, such as
carbon-14, tritium iodine-121, or another radioi sotope, has been

i ntroduced synthetically are useful diagnostic agents for identifying areas
of the brain or central nervous systeméhat nmay be affected by disorders
wher e norepinephrine dopam ne, or serotonin transporters and their uptake

mechani sm are inplicated. Th res i nv nt|o i,des conpositions
contai ni ng t A& E‘SW&*(CB'G PG‘L%%F %HEWB?WEQ“F aPH‘ 1 eﬁ? % SRR Par

phar maceut i ¢ @hst§ ARSIt lcbRRArARAPS kg Atsm%ﬁmes&mmlrﬂpwu@fsfoefdrmwaeanount s of
t he conpounds and pharpmaceutically acceptable carriers. [0101]1t is a

further obj edtA-B aterkselyt wdenting W@ﬁfiasefﬁe&% dpses ot wRick &Pty ng a plural ity
of active i ng{)l%ﬂfngﬁgﬁ?giﬂ\ﬂaf(&ngy bé"étﬂ)gt%tallﬁ%ﬁﬁﬁlﬁzﬁ)bumwﬂfbh dRgRlcREGIonY be

effectively uti carrying out the novel nmbi nati on t her api es of
the inventi omplaF@qmpﬁmmpslpfah@tsme?subﬁjﬂé@ﬂy ghibited. ariviesYEISBnARe, PFSvi de a

novel phar Maceupdal ofBIMA KAGH, #OLGRIA @thng%glvaedlsdr@er%%s% u tself, for

utilization ene nati on era ecause it 1 ncludes a
plurality of “émhlsvmptlngpmlemmakmhmyrbemabstmmm inhibitedibytrpt wbishseende wit h

e chgee omBpieP et SE s HETE Wil FYTOl LB a0 sBRANITER i efta OnS: 1T 0

packages conﬂ?w ngre t's useful eating the
di sease. A Kicbnveesglypsoond aenpoandoé famulan l@oﬁhmeaxseiﬁlhmvtmmmgsuphar maceutical ly
acceptabl e dil uent or

addi {1 onal adtPUE FAgrSdl EHER paieBie SRR URBkE R B HR A o
carrier) s el ©6f R evhidhamaptis asRpiasphrink Ar d@@emicorptetiugo miﬂ;stanualys el ective
e O 1T G Bor2 ABODLEL 80, LSRRI G, RS 3fpel 0104 I
adm ni st er ed spa £05RAR|al Josed ﬁtvﬂﬁdh%@@d{ﬁlbhoreﬁimﬂﬁh@!&@uﬁﬁm, anidrtfoeomiiscul arl y,
colonically, nasally, intraperitoneally, rectally, or orally.

uptake are substantially inhibited.

[0113) The present invention provides compounds where the inhibitory effects

on serotonin and norepinephrine 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-E), are useful in treating such a disorder at doses at

which synaptic serotonin and norepinephrine uptake may be substantially inhibited

but at which synaptic dopamine uptake is not substantially inhibited, or vice versa.

[0114) The present invention provides compounds where the inhibitory effects

on serotonin and dopamine uptake occurs at similar or even the same concentrations

of these compounds while the effects on inhibition of norepinephrine uptake occurs at

vastly different concentrations or doses. As a result, some compounds of

formulae I(A-E), 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.

[0115] 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-E) are useful in treating such a disorder at doses at which synaptic



101051The products according to the invention nmay be presented in forns
permtting adm nistration by the nost suitable route and the invention al so
rel ates to pharnmaceutical comnpositions containing at | east one product
according to the invention which are suitable for use in human or
veterinary nedi ci ne. These conpositions nmay be prepared according to the
customary net hods, using one or 61 nore pharmaceutically acceptable

adj uvants or excipients. The adjuvants @bnprise, inter cilia, diluents,
steril e aqueous nedia, and the various non-toxic organic solvents. The
conpositions may, be presented.in the formaf tahlets,.pills r,anul es,
po&Bers, aquééﬁémﬁﬂFﬁﬁﬁ gqﬁFmgﬂgﬁgﬁgpﬁﬁgfuSWPH@%EB%@“%QTEF?%@Q? elixirs or
syrups, and GaRnGORkGbAn APRKOTs nBPhuBstAGRNY hedivs &t vidkasisihe group conprising
sweeteners, flavorings, colorings, or stabilizers in order to obtajn

. . b
phar maceut i cafi1p] apcepT%ﬂﬂfésebfrié}ﬂ?ilﬂﬁft‘ prowiles f%&@ﬂ?%‘é“e&%@?é@%@% CE‘?! e and
the content gf n%h%!‘é@gﬁxﬁ%?ﬂa%ﬁ}% ah@sér&snﬁ{%pilaﬁé SocRf & sERNebakJeY tidabeem ned in

accordance with 't 'ty and chem cal properties of the product, the
particul ar nedecotiatminiAniageulit fosrs camounds opfosmiias HAsEX de pelid BsEsaliag i n

phar maceut | oal Pl AShUES: (0 y AR Fup G BIERI R SHplinfS, LAGkORA S0d um

citrate, cal ¢cirum carbona u hosphat e and di sintegrati ng agents
such as st ar aptakaingy all be adisdstidiydnidifedai n conpl ex silicates conbined with

| ubricants s S magnesi um st ear i f.ai.e. | c may
be used for gﬁ@@rl ng ?geb‘foélfesﬁ mg%s%ﬁ%sg?gﬂgﬁléﬂa%geﬁ%bp ?\&Hdl lgﬁlgl % n%lggeous to
use | act ose angphicgitinepdopeningl andeseghinirpgityketihyechdihedegarpoet by thelvenofaqueous

suspensions are used they can contajn emulsifyin nt : whi ch
facilitate sﬁ?ﬁ@%é PEAY aftﬁy‘riﬁwﬂugﬁ WERL fpoyd as“&é‘?%%%l?t%%{? ﬁgrrlleo ,O%ﬁgﬁggllta&;?ene
gl ycol , propyhent M ygahple, ghe/dgrealof inhitdtiohd: apaftionlar dise im natswarese t her eof may

al so be used. [0107] For parenteral adpmnistratjo .S spensi ons
or sol utions % Wﬁéﬁﬁﬁ%&ﬁ@gfg%‘fi@?ﬂ B dfﬂ@éﬂ%ﬁﬁﬁ%‘ﬁ%%gﬁa& e oil,
for exanpl e SAS@NE h&eby ind6PHRALABY réfktencedh i®khtitety0i |, or aqueous-organic
sol utions such as water and propyl ene gl y_co.b,, i gj ect abltg QI’%?,I’]I.C esters
such as et hyll0Hi8at e, Ake therapeutisallit elferiiv THREYY dotsgp BiRG 19SS Bfecipe
pharmaceut i c %hﬁs){an@igﬁﬁﬂhﬁamr%ﬁ%ptﬁé noRpReptsRe upte sﬁﬁFﬂ& iRmiiuptde, osal ts of

the products according to the invention are especially useful for

adni ni st r at i eymdpyic serpioaimuptale ar inbibitingihatvarmsisutake peerig moredfe aqueous

sol utions, al so gonpris| QBB R upiile. FAL bSrabfliRMbRrRLgd | I ed vater,
may be used f%?ep?n(r%mr%?é%%gé%d‘#lhr??rgtﬁjﬁlat%pon Wi 1?#1 trﬁg prov)iEGSO_that their pH
i s suitably ddijibisdrgdosetdambe tdadijy datamjinedibyithnss skillgrlinitlea astbyausingr ender ed
isotonic with a sufficien t Ly of , ' - i,de and t hat
they are st errTSE S RESrPE et hiaas LBl HhEL:

[ 0108] Sui t abl ®stepspasiibddabsveont ai ni ng t he conpounds of the present

the present [RUEAT on FayopieRELET B 8 pETRRE Rl ARG R, o e carrter
for use in a th&dpeutic index relative to other compounds available for the treatment of similar

disorders. Without intending to be limited by theory, it is believed that this is due, at

least in part, to some of the compounds having higher binding affinities for one or two

of the neurotransmitter transporters, e.g., selectivity towards the norepinephrine

transporter protein ("NET") over the transporters for other neurochemicals, e.g., the

dopamine transporter protein ("DAT") and the serotonin transporter protein

("SERT").

[0120] 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.



nebul i zer or a suspension or solution aerosol, or may be absorbed or
adsorbed onto a suitable solid carrier for use in a dry powder inhaler.
101091Sol i d conpositions for rectal adm nistration include suppositories
formul ated in accordance with known met hods and containing at |east one
conpound of fornmulae 1(A-E). [0110] The percentage of active ingredient in
the conpositions of the present invention may be varied, it being necessary
that it should constitute a proportion ®uch that a suitable dosage shall be
obt ai ned. Obviously, several unit dosage fornms nay be adm ni stered at about

the sane tinme. The dose enpl oyed w || _ be determ ned by the physician, and
depends uponlMBH desi r¥dl Q%F&BBW%O%&F giepent i“l‘f%“t}%ﬁ?%’ C%fm §W¥eni stration
and the duratdiQave{ tolREdsithEBATRIES theitshshiereRdihtd rRherhidls,pat itent . In the
adult, the doses are generally fromabout 0.01 to about 100 ngy/ kg body

wei ght, pref EERBlagd HSAET-0. 01 to about 10 ny/ kg body wei ght per day by

i nhal ati on, about : i ate Pli@bGHably 0.1
to 70 ny/ kg L({)lgg]] wei gh?@eﬁopggglgggﬁhaeﬂ??é}eo. 5%?%&?%¥yn%%&%qd wei }ﬁt per
day by oral toardsitke SERT end tha ANETgvemhabautpoterder Qtheraiseae 69004@/8(@ body
wei ght, pref Bﬁﬁbl y 0.01 to 10 ng/ kg body wei ght per day by intravenous
adm nistration. "I n each particular case, the doses will be determned in

accordance witin3} he f aitlootberdbmpounds pi/be prese inveniisnaety degopeirate eat ed, such

"t Thence. 1R PRE e e RER hud ERIAT EREUR AR BRIFERE 2o & o o

accordi ng tonédrechemeatrte. ithyNBTI on may be adm nistered as frequently as-

necessary in_order to in the desifred therapeutic ef t one patients
may res pgnd E“&ﬁgm y toé)tﬁf %}‘G%}Fﬂp‘i’)‘f" F8€\§? PESL “{éfﬁ Iorrrlan&ayf({eﬁlg’n%ag% wegker

Mai Nt enance gQ&evitRaRGURItRe NEOrndtHedyA'Datdreint teansportentoy other necessary to have
|l ongtermtreatnents at the rate of 1 to 4 doses per day, in accordance with
t he physi ol o§PEathemédlicerBh?Rbf each particular patient. Generally, the
active produggi8py be @diiyuiRdrRbAHo@ERpbsest ntlyAddntioRArRey tehaytds the goes

W thout saying that, for other patients, it will be necessary to prescribe
not nore thahEGntied?AT and jger day. [0112] The present invention

provi des conpgugfs Wh'ﬁ#ﬁdlngfaﬁﬂﬁﬁes%ycr@da{dngada&f@mmmafbﬂﬁeangl%nﬂhm_and
serotonin uptake and are, therefore, believed to be useful in treating a

di sorder whi thordinagiyehitled aipansy inclydigaspeitheantimigion. Bewcrdssabad VB | abil ity of

ser.otoni n. N9t o) 0PBILLNEAOLodAPATLOR, o &{AGuITebbs. LARRAIRAOL rher Ml ac

| (A-E), inhi I'C norepl nephr m'ne, and serotonin uptake, in
63 any i ndi vicelisat.g; BIEFEGARE celtshexpecssing theittapsppriesfireteins arpaycubetedriyih f est ed at

the same or vastl.y dif.ferent .concentrafi 1 . .« SOIME
compounds ot B IRGHEL i EAS B dRPEEML R B br BERRT T BEPHCins 2OT
doses at Wwhi gdresarmaletin cherpoesepicrod pthe protetpligakes, gy tHeeosprgtdant thal | y

i nhi bited but at which synaptic.serotonin,uptake or .dopam ne uptake is not
subst anti al | }’rqsﬁﬁil%‘ief“é‘&f’Xﬂ?%’i@@lﬁw&r?g?bcﬂlb%‘g‘?eq%“&%wé%%‘g%eﬁ SOf‘cJ)f f or mul ae

| (A-E), are us@bingithe dongRuhdgbitial asfinitic dordee prateird gKesr I8k) WAihidhesynapt i ¢
dopani ne upt ake may be substant%@l.l?/ i nhi bgt ed but at vvhilch %]gnapti c

nor epi nephr i ke °5#Css ¥plgt BRiaFoRpPUntds IndicAye 1aeh5as commonrd A IShPBIYEA, or vi ce

versa. And, %ﬁfh‘ﬁ'grrf'éteal YroteRPiNEn BREBSHI@swpeind WM loaRr K( & IE)y; c@fverselsef ul in
treating such a disorder at doses at which synaptic serotonin uptake may be

subst ant i al | yowaitkilsir {Gd vBlues #e indfrabive ehesenir PBIRERENItSphri ne or dopani ne

Formut ae 1 (A ar o Ly Ll e A e eaee. at whi ch
synapti ¢ nor epicesgshini mlewerlBpemiCaelor tiaaraiein Sroviiich thpeumouad B 8BSt anti al |y
b ved LN G A RERRT LPHED B AL PG emnaPFReHAfR kS the

sclective. Thus, the higher the ratio in Ki or ICsq values of a compound for protein A

over protein B, the greater is fhe compounds’ selectivity for the latter over the former

(the former having a higher Ki or ICso and the latter a lower Ki or ICs for that

compound). Compounds provided herein possess a wide range of selectivity profiles



on serotonin and norepi nephrine uptake occurs at simlar or even the sane
concentrations of these conpounds, while the effects on inhibition of
dopam ne uptake occurs at vastly different concentrations or doses. As a
result, some compounds of fornulae 1(A-E), are useful in treating such a

di sorder at doses at which synaptic serotonin and norepi nephrine uptake may
be substantially inhibited but at which synaptic dopam ne uptake is not
substantially inhibited, or vice versa.6q0114] The present invention

provi des conpounds where the inhibitory effects on serotonin and dopam ne

upt ake occurs at simlar or even the same concentrati oas of tpes,g conpounds
whil e the ef fosghegompincabiing doraming aMbICEYSPHR FRISPARCTY Bt GREFGRUPSEPS vast Iy

different co LRRSIPhetMRSES KAY 18,,vaRMs T, sone conpounds of fornul ae
| (A-E), are ggtg%{]%?itlngtregt?ng such a disorder at doses at_ which synaptic

serotoni n antbi@8pani neéelgstedicempenyndh € RANGSEEMN FAPPIFCH fFP"lP‘B‘“_t iBHbEerE ) “whi ch
synaptic nor '};])rr‘eesgnqriﬁv%gttié’rpﬁa@léﬁ?ﬂeﬁt BRding SRR SN LAl of b Rhic@hindr Vi ce

.
versa. [0115 e“present 1 nvention provi des conmpounds where the inhibitory
ef fects on nenepbmepNETNDAZRd SEBFafion exarplia kdedsebwmponndseif fhelpagse®r even t he

same concentrations of thes C | 1 Laabhi bEti on of
dopamni ne upt gwgnt@@@aﬁsg%aqo?s}lgmﬁ?ﬁ%? gﬂtbé’ mgxgdntﬁﬁcgﬁ‘%{%g&gg Mgg;é)ggo% As a
resul t, someNGaURheds 10f orfilogmatics DADNET ad SERFANET is greaterélani ¥gl- such a

di sorder at doses at which syn i c 64 nor.epi nephri.n i ng upt ake
may be subst Q8 851654 %mpsw%&?ﬁﬁtpf%??“wwﬁ% %bg‘%f P‘Ii):mgc(rgg gﬁﬁg{%?gke is
not substant ijgd kM) hithichicti echinding ¥ty ¥@ISERT, Mat6icTRicordCaseivtofi nvent i on

provi des conpounds where t i.nhi bi tor fects o or epi nephri.pne, dopam ne
and ser otonmmﬁ%%a@c‘eﬁm@l{w“ﬁﬁa% t%?%\}eﬁ)ﬂf‘ﬁéagcgﬁ{ew%@ﬁggdétorf g}i on. As a
result, some,cQuRaHRstfonGfosfcays pameDA AR 1@k & 100 @Myland peléctieabindiggsuch a
di sorder at doses at which S%Ea_tlc nor epi_nephrine, gﬁ@ﬁfﬁ n][e and serotonin
upt ake may akffingz ferPAT axbara 'ﬁioﬁm%if"tt'@d’.f]\’[]aﬁ'i@#?ﬁ% Uht P&ESRs or
doses at whi gh,3ghiest conpound inhibits synaptic norepinephrine, dopam ne,

and serotonin uptake is readily determ ned b%/ t he use of staqndal;,d fflssay and
t echni ques WétI29%known Seiertesenmenndsdriualachp® tragspeieiTapiake ERHOIS Hok he art .
For exanpl e, ythe dear e of pivahioRint biAlingberfith 2:tle ¥ 8 bilRsMc bRieat s can be
det erm ned b)t/hctrheﬁ%sggntgpﬁcgl&%Pé‘%?gggy!,n .%@Pha; gaeol ExchrﬂBe%r 517?534- 840
(1981), whi chvahsgpohes biT,iuBop8ERT efobsxampleesciasted cpmpoungls ahibip pressnt

invention possess potent (NET & SERT Ki or ICso values < 100 nM) and selective
binding affinity for NET and SERT, where the Ki ratio of DAT/NET and DAT/SERT
is greater than 10:1 while the Ki or ICso ratio of SERT/NET or NET/SERT is less than
10:1. Other sclected compounds of the present invention possess potent (NET &
DAT Ki or ICso values < 100 nM) and selective binding affinity for NET and DAT,
where the Ki ratio of SERT/NET and SERT/DAT is greater than 10:1 while the Ki or
ICso ratio of DAT/NET or NET/DAT is less than 10:1. Other selected compounds of
this invention possess potent (DAT & SERT Ki or ICso values < 100 nM) and
selective binding affinity for DAT and SERT, where the Ki or ICsp ratio of NET/DAT
and SERT/DAT is greater than 10:1 while the Ki or ICs ratio of SERT/NET or
NET/SERT is less than 10:1.

[0130] 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, sclected compounds
of this invention possess potent (NET, DAT & SERT Ki or ICso values < 100 nM)
where the Ki or 1Cso ratios of NET/DAT, NET/SERT, DAT/NET, DAT/SERT,
SERT/NET and SERT/DAT are all less than 10:1.



[0118] The therapeutically effective inhibitory dose is one that is
effective in substantially inhibiting synaptic norepinephrine uptake,
synaptic dopam ne uptake, or synaptic serotonin uptake or inhibiting the
synaptic uptake of two or nore of norepinephrine, dopam ne and scrotonin
upt ake. The therapeutically effective inhibitory dose can be readily
determ ned by those skilled in the art by using conventional range finding
t echni ques and anal ogous results obtainédd in the test systens descri bed
above. [0119] Conpounds of this invention provide a particularly beneficial
t herapeutic index relative to other conpounds available for.the treatnent

of sinmilar di%d3Hders. Spleetsdaempanndhefi the Piesenb Bvertianchaye Bt bdig it is

bel i eved t ha&fﬁ%ﬂ?} gqio% lésg §aludd < 1 6P R oR@ltdve, droh8O8mnObiokdiss aRiFPOUNdS
havi ng hi gher bi'nding atffinities for one or two of the neurotransmtter

transport er syrampaicrs, M Te P Randy S ERFwahare therkd o b o Fative S epn el NEAmESdr t er
protein (*NEtey/ OVf rDAP@égir, ?A(Sﬂ?%%f rSER1ONES! RRrSHIeYDAGEMbES of e -, the

dopam ne transporter pr ) and the serotonin transporter protein
("SERT"). [ Oi@ji idfieed &oripoivets-ddua heTirleseimn transporie wAptAlninkibRYASt r at e
selectivity %‘gﬁl\%rg%ovt he SERT over the transporters for other

neur ochem cat's, % Ve the DAT and the NET. 65 [0121] Still other conpounds
of the preseu32invent iSefected ontpomids bf tht ereseit goentidn have panpaient bidiBAT over

e oo B BB RO i el O T,
towards the §EEhi@anink kendMetcrOMEET, T aidSBRD Wiere fheKiot Hag radeufoocheni cal ,
e-g.. the DAaTriy of NET/SERT, NET/DAT, DAT/NET, DAT/SERT, SERT/NET, and SERT/DAT

fall within the bounds defined for the “Mono-, Dual or Triple action transporter

reuptake inhibitors” defined above.

[0133] Finally, selected compounds of the present invention have less potent

binding affinity (Ki or ICso values between 100 nM and 1000 nM) for one, two, or

three of the biogenic amine transporters, NET, DAT, and SERT, where the KiorICse

ratios for any of NET/SERT, NET/DAT, DAT/NET, DAT/SERT, SERT/NET, and

SERT/DAT fall outside of the bounds defined for the “mono-, dual or triple action

transporter reuptake inhibitors™ defined above.
EXAMPLES

[0134) The 'following examples are provided to illustrate embodiments of the

present invention but are by no means intended to limit its scope.

Example 1 - Preparation of (+)-2-methyl-5-(naphthalen-2-yloxy)-8-(pyridazin-3-
y1)-2,3,4,5-tetrahydro-1H-benzo[c]azepine, tartrate salt

[0135] Step A: To a solution of 3-bromobenzaldehyde (75.5 g, 408 mmol) in
methanol (500 mL) at 0°C was added methylamine (40% in aqueous, 38 g,

490 mmol), and iodine (1 g, 3.9 mmo!). The mixture was stirred at 0°C for

30 minutes. Sodium borohydride (23.2 g, 614 mmol) was added in portions. The
mixture was stirred at 0°C for 5 hours. The solvent was removed, and the residue was
taken up with water and dichloromethane. The organic layer was separated, washed

with brine, dried over sodium sulfate and concentrated to give the benzylamine (80 g,



[0123] Still other conmpounds of the present invention nmay denonstrate
selectivity towards the SERT and the DAT over the transporter for other
neurochcmcal, e.g., the NET. [0124]Still other conmpounds of the present

i nvention may denonstrate selectivity towards the NET and t he DAT over the
transporter for other neurochemcal, e.g., the SEAT. [0125]Finally other
conpounds possess nearly identical affinity towards the NET, the DAT, and
the SERT. [0126]Binding affinities are éenonstrated by a nunber of means
wel |l known to ordinarily skilled artisans, including, without Iimtation,

those described in the Exanpl es section hereinbel ow Bri eflé for exanple,
pr ot ei n- cont i) nga Eghtryatiew ofty SR ((DCle 5§90 MERORYE b ¥ 8 (&Pt essi ng
the transpor p aje u t/h abe) | edul hagnds for the
pr ot ei ns. %Sﬁ hm)ﬂg zqu’tjt;egpa igﬁ}t ?gg\rﬁd Sr@ﬁhollgrgt%elbﬁs ?s rgver sible in
the pr esence31@)‘, ESI VEY 2200 @rHI . gands e.g., the conpounds of the present

i nventi on; id reversibili o |be p s of
neasuri ng th@ g@npoun epl% ﬁ‘dgohlgoﬁ?ftﬁﬁlg’?nzé (%Vhé)’ E)florwsﬁs (E Er | C50) .
A hi gher Ki ﬁrabb@%mwatm@mg,anmm}mﬂ pyadinadisoathmhﬁmeum conpound
has | ess binding affinity for a %@Otr%g adt% ‘2’0 foE1 a co%%und with a

| ower Ki or Fhoos Ehispbieatyss reymg théypesidpe pag, Gifeder WG PEYS ve of
greater bindjg @il otk alelclig& %@lﬁﬁ@éﬁ“’ﬂqllMR o1y 366 MIEDGS. isH7.60mpound
selectivity for proterns is indicated \%ga | ower Ki or or the protein

for which t héncﬁbﬁp’bﬂl&a 4B§mn¥ir1b3§él(%@ﬁ) 4 Gl &0 A7} 2léi6 (br"I(E% Zfor the

protein for 9:/%?72 sel ective. Thus, the higher the
ratio in Ki 0Or ?%ﬁép Ues o a cor’}) und for protein A over protein B, the

greater is t [[m@lorrpourﬁj@ Cs él mitire Pt he pod (G0 Chﬁ?k fsom SteprB dhoxe pk ner  (t he
former havin ﬁa %g Kﬁ33%rmlfxqggrg§ﬁ9atetdm? 1hRELSI 7fhdu9§’veﬁﬂé§'c0@fnglt§50 for

t hat COI'TpOUﬂ ds Provi erern possess a w de range of
selectivity ﬂj’oﬁ{ fiel@sratubf the mixture was slowly diluted with water (1000 mL) at 0°C. The

aqueous mixture was adjusted with NaOH to pH = 9. The product was extracted with
dichloromethane, washed with brine, dried over sodium sulfate and concentrated to
give the ketone (38 g, crude): 'H NMR (CDCl3, 500 MHz) 8 7.52-7.51 (m, 1H), 7.38-
7.37 (m, 1H), 7.31-7.28 (m, 1H), 3.89 (s, 2H), 2.84 (m, 411), 2.43 (s, 9H); ESIMS m/z
254 IM+H]".

[0138] Step D: To a solution of the ketone (1.9 g, 7.3 mmof) n methanol

(20 mL) was added NaBH, (418 mg, 11.0 mmol) in portions at 0°C. The mixture was
stirred at 0°C for 1 hour. The solvent was removed, and the residue was taken up with
dichloromethane/water. The organic layer was separated, washed with brine, dried
over sodium sulfate, and concentrated to give the alcohol (2.1 g, crude) as a dark oil:
'H NMR (CDCh, 300 MHz) 8 7.60-7.42 (m, 1 H), 7.37-7.33 (m, 1H), 7.26-7.23 (m,
1H), 4.86-4.82 (m, 1H), 3.90-3.84 (m, 1H), 3.72-3.67 (m, 1H), 3.22-3.18 {m, 1H),
2.90-2.82 (m, 1H), 2.34 (s, 3H), 2.14-2.07 (m, 1H), 1.95-1.91 (m, 1H); ESI MS m/z
256 [M+HT".

[0139] Step E: A mixture of the alcohol from Step D above (15.2 g, crude),
t-butyldimethylsilyt chloride (10 g, 66 mmol), imidazole (11.1 g, 166 mmol) and
DMF (100 mL) was stirred at room temperature overnight. The mixture was diluted
with water, washed with saturated aqueous NaHCO: solution, brine, dried over
sodium sulfate, and concentrated. The residue was purified with chromatography

(98:1.8:0.2 to 95:4.5:0.5 dichloromethane/methanol/concentrated ammonium



for the norepinephrine, dopam ne, and serotonin transporters as reflected
by the ratios of the experinentally determ ned Ki or |C50 val ues.

[ 0128] Sel ect ed conmpounds ("nmono action transporter reuptake inhibitors") of
t he present invention have potent binding affinity for each of the biogenic
am ne transporters NET, DAT or SERT. For exanple, selected conpounds of the
present invention possess potent (NET Ki or 1C50 < 100 nM and sel ective
binding affinity for NET, where the Ki & 1050 ratio of DAT/NET and

SERT/ NET is greater than 10:1. O her sel ected conmpounds of the present

i nvention possess potent (SERT Ki or 1C50 < 100 nM ,and sel ective binding

af finity forhgERide)whaive theldskathes (12 &56%) as # brogi aET HIBHR (GREDAT/ SERT i s
greater than,J]0x r 0 t e PHROSENY HINY.8NEL oNn
possess pot e%wgﬁrgﬁ%é%%%%’}ﬁqﬁo h% ’gﬁl&oigzeﬁdgt{i ge bi’ndi)ng ag?i nity for
DAT, where tked4KiHx1H),053-3.61 (ng 166, NEF3. DA AR 2STRE/ IOTLPS 1S de dd). t han

10: 1. [0129] Sel ect.ed " jon.tr rt r ake

i nhi bitors") §§P%t e(mpﬁgggﬁ%n(?ﬁa\}é#@noﬁg%@%ﬁe@ﬁ?ﬁgﬁgg [a |]n'i ty for two
of the bi ogepilaopn ne disERSPOR salhtton MV brbATleqt2 HERKe) from Stopelirpl e, sel ect ed
conpounds of the present inventign poss ot ept T &.SE i.or | C50
val ues < 100MyO ﬁ@@él“&éﬁét“fi&g b&i%‘&?ﬁ?&@?ﬁ’%ﬁ(g?ﬁoﬁ : E‘f‘@nﬁ%@éﬁmn\}mere t he
Ki ratio of RATNST and nRAJ SERmixsurgiesp@ped Widthargbn. 11,whi | e the Ki or 1C50
ratio of SERT/NET or NET/SERT is |ess than 10: iL ch r sel ect e&gﬁgrrpounds
of the pr eseﬁES(qhﬂ%Féﬁlﬁ’h@ﬁi?hﬁ‘Sg%‘é%n%’é@@’ﬁ?W@Ri@?’% B K0 1BIOY §8H 2 s < 100
nM and sel egli Ve, bi nelieRgacBbA Whl hehreiaf 8 NEForNS nEAT, ARBEI6IidgS rédm r ati o of
SERT/ NET and SERT/DAT is greater than 10:1 while the Ki or !CSO rati o of

DAT/ NET or NETpRsiurg.ghe weefiopirugeowvas, dilofed evithclishderppgthe ehf this

i nvention po (OATh & RERT WS wathel R wWotdr UShe<dridQvBM and

sel ective bi ﬁgﬁ'ﬁ% aﬁ%??ﬁib?étpf Elrlé&%AT and SER‘!Q, wher e It he ckir or V1050 rati o of
NET/ DAT and S&ERmh DAt sdgoacanernated teagive e desiigf beropsie eqgr (b9 21998) pSt i 0 of

SERT/ NET or llgg%rl{b%gclﬁ'lii imsc% gz%?ﬁ/lstr EQJ%@:@H}«{ 0130] Sel ected conpounds ("triple

action trans er ‘reupt ake 1 nhi bi of the present invention have
pot ent bi ndi perdaf fi ni tStesGmiltt doooats bsterf(d9 gadrided froweSterf F ebpvebi-eijer ¢ ami ne

transporters, NET, or. SERT. For .exanpl e | e this

i nvention po?&@lnﬁg@gﬁt Ji7( NE'?:B’ ﬂﬂ'ﬁeﬁu@rgg&m%te@ %’%gg?/og%gg@g%b%gnl\o wher e
the Ki or | CODNME (108 mbf) aNEWAIRABY nNET/TSERExtuibATAs Wi ed BAR/86RT |, ISERTNET and

or osent | nveRHGANABEoTEHETBRE ST Ty (el 168 AP0 100 niy
for one, twou @k dtiliuRE 10k k@l AIRMEE aBITONE for D &SRO Mfier soolifgD, ro@AT and

SERT where the Ki or 1050 ratios for 31 y of. N(Fgé SERTt NET/ .. PAT/ NET,
DAT/ SERT, SERIMNEUre o{Hei *3etiopy AT WRY ‘Q\Hﬁlds ighlotopmsthapg, A IHEFY ned for the

"Mono-, Dual (@b, d Pla&relicOMht HARSPRLALshEBMI d4er, bFild, diitoset selidithned

above. sulfate and concentrated. The residue was purified by flash chromatography
(98:1.8:0.2 to 95:4.5:0.5 dichloromethane/methanol/concentrated ammonium
hydroxide) to give 5-(tert-butyldimethylsilyloxy)-2-methyi-8-(pyridazin-3-yl)-2,3,4,5-
tetrahydro-1H-benzo[c]azepine (4.7 g, 40% for 2 steps) as an oil. This oil was
resolved using Chiralcel OD column (eluente :80 Hep:20 IPA:0.1 DEA) to give (+)-
enantiomer (2.3 g, 98%, ([a]”p, +26.9° (C, 0.29 Methanol) and (-)-enantiomer (2.3 g,
98%, [o]*p, -23.2° (C, 0.28 Methanol)): 'H NMR (CDCls, 300 MHz) 8 9.15 (d, J =
4.8 Hz, 1H), 7.91-7.84 (m, 3H), 7.54-7.50 (m, 2H), 4.96 (t, /= 5.2 Hz, 1H), 4.26-4.05
(m, lH),.3.85-3.73 (m, 1H), 3.30-3.21 (m, 1H), 2.97-2.91 (m, 1H), 2.32 (s, 3H) 1.95-
1.85 (m, 2H), 0.91 (s, 9H), 0.097-0.085 (m, 6H); ESTMS m/z 370 [M+H]".
[0142] Step H: To the solution of the (-)-5-(tert-butyldimethylsilyloxy)-2-
methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepine (2.14 g, 5.8 mmol)



[ 0132] Sel ect ed conpounds of the present invention have | ess potent binding
affinity (Ki or 1050 val ues between 100 nM and 1000 nM for one, two, or
three of the biogenic am ne transporters, NET, DAT and SEAT, where the K
or 1050 ratios for any of NET/ SERT, NET/ DAT, DAT/ NET, DAT/ SERT, SERT/ NET,
and SERT/DAT fall within the bounds defined for the "Mono-, Dual or Triple
action transporter reuptake inhibitors" defined above. [0133]Finally,

sel ected conpounds of the present inverti on have | ess potent binding
affinity (Ki or 1050 val ues between 100 nM and 1000 nM for one, two, or

three of the biogenic am ne transporters, NET, DAT, and SERT, where the Ki
or 1050 rat i &emfSep @abovstin NEF vaErRIdedNEBAINAT) MOATHGET bty apieh. 1derT/ NET,

and SERT/ DAT_f hdpd. TH&oiveRRRr, dual or
triple actioh F&ﬁggéﬁéggs%%ﬁggaoggﬁﬁﬁﬁxgﬁ%ggﬁﬂdi fined gbove EXAMPLES

[ 0134] The fokdnmmmgﬂmaasrpill@sam@ﬁpq* by flasbhramatagrapdy (27830843 A8t S of the
pr esent |nven e Exanpl e
1 - Preparatl FME%?§@Hw9¥ﬁwTH%E%Q 19%§€gﬁﬂ%%§?tégwgg5?pyr gﬁln 3-
y1)-2, 3, 4, 5- (@&ﬂd@iiydrﬁ)«lﬁﬂﬁmaﬂﬂ{ydﬂoakfé-pcm c}izapmﬁamléléfhgﬁof/é)ﬁsﬁmtép A To a
sol ution of 3- br l, 75. 4 t hanol (500 nlL) at
0C was addeds?ﬁﬁ 3@2 %§0€3§H&§3WQBUESI%@’%ﬁgaéadﬂagE and §odine %I g,
?-23 rzmvl )-611hﬁ4 Xtures%ygg "l‘gtalslbruﬁdnaf(pﬁlnfeﬁfyl-sqmﬁdau‘hésyi) -S0di, 1sm 3oroh%(cj:r:c de

.29, was added in i_ons wa irred at or
5 hours. The tesghydsert! AnkeazeleRERpsy- 0&&]8 SR %Ogglnané &/& St‘%‘i%ﬁ%’?}’ Wi th wat er
and di chl Oro'?% HRANGT T SvRRERQAIICahBNEACciNAS nSE DA R hebl) Mﬂ&h&fbﬂl&vﬁ bri ne,

[

dried over un1su|fate and concentrated to ?IVG t he benﬁllanlng (80 g,
addition of water (5 mL). The resultant solution was Iyophilized overnight to give (-)-

2-methyl-8~(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-ol, tartrate salt
(28 mg, 97%, AUC HPLC >99%) as a off-white solid: mp 102-104°C; 'H NMR
(CD;0D, 500 MHz) § 9.18 (d, J = 5.0 Hz, 1H), 8.21 (d, J = 8.7 Hz, 1H), 8.16 (s, 1H),
8.13 (d, J=17.9 Hz, 1H), 7.82 (dd, /= 8.7, 4.9 Hz, 1H), 7.69-7.65 (m, 1H), 5.09-5.07
(m, 1H), 4.88-4.81 (m, 1H), 4.45-4.41 (m, 1H), 3.50-3.44 (m, 1H), 2.90 (s, 3H), 2.24-
2.22 (m, 1H); ESI MS m/z 256 [M+H].

[0144] Step J: To a solution of (-)-2-methyl-8-(pyridazin-3-y1)-2,3,4,5-
tetrahydro-1 H-benzo[c]azepin-5-ol (80 mg, 0.31) from Step H above in THF (5 ml)
was added napthalen-2-01 (67 mg, 0.47 mmol), tributylphosophine (95 mg,

0.47 mmol) and 1, 1’-(azodicarboyl)dipiperidine (118 mg, 0.47 mmol} at room
temperature. The reaction mixture was stirred at room temperature for 3 hours. The
mixture was diluted with dichloromethane and washed with water, brine, dried over
sodium sulfate and concentrated. The residuc was purified by chromatography (98:2
to 95:5 ethyl acetate/methanol), followed by HPLC to give the (+)-5-(naphthalen-2-
yloxy)-8-(pyridazin-3-y1)-2,3,4,5-tetrahydro-1H-benzo[clazepine (60 mg, 48%) as a
gum-like solid.

[0145] Step K: To a solution of the product (45 mg, 0.12 mmol) from Step J
above in methano! (1 mL) was added L-tartaric acid (17 mg, 0.12 mmol) followed by
slow addition of water (5 mL). The resultant solution was lyophilized overnight to
give (+)-5-(naphthalen-2-yloxy)-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[clazepine, tartrate salt (58 mg, 94%, AUC HPLC >99%) as white solid: mp
122-124°C; "TH NMR (CD:0D, 500 MHz) § 9.18 (d, ] = 5.0 Hz, 1H), 8.21 (s, 1H),



68 crude) as a light yellowoil: 1HNVR (CDCl 3, 500 MHz) 6 7.48 (s, 1H),
7.38 (d, =80 Hz, IH, 7.24 (d, J=8.0 Hz, 1H), 7.19 (t, ./= 8.0 Hz,

11-1), 3.72 (s, 1H), 2.46 (s, 3H); ES1 Mstn/z 200 [ MtH +. [0136] Step B: A
solution of the benzylam ne (26.4 g, 131 ntnol) from Step A above, acrylic
acid (9.5 g, 131 mml) and pyridine (150 m.) was refluxed for 2 hours. The
sol vent was renoved, and the residue was dried under vacuumto give the
acid (37.6 g, crude) as a light yellowdil:NVR (CDC13, 300 M—Iz) 6 7.75-7.68
(m 2H), 7.48-7.43 (m 2H), 3.67 (s, 2H), 2.84 (t J=6.0 Hz, 2H), 2.56 (t,
J=6.0 Hz, 2H), 2.34 %s, 3H); ESI Ms mz 272 [0137 Stgj) C. A mxture
of the acid $89(d,/=c- bk 1k 84 6l. 5 BOHEBIVR & 7??(@44*@ {350 g, 2333
nmol ) was he f h tenr Qperature
the m xture \%gﬁé?ﬁ?ﬁﬁ%gf IJS{Se%?I\%\A Wﬁgg@%ﬁﬁ%%}éﬁﬁﬂ@n 2@% > dt? ueous

m xture was &ajﬂmﬁam&msmmmwﬁém flﬂﬂe“ﬁ%ﬁtal@&) %&%3891(%81 ed with

di chl oroneth r \ and

concentr at edggﬁ 3946331 ?ﬁ%‘%&z{% §§4g,4|8§ ?FESF%I\E{J? l\I/F:?tI?SOO VHz)
87.52-7.51 (m 1H) 7. 38- 737(|n | H), 731728(m 1H), 3.89 (s, 2H),
2.84 (m 4H) 43 ( 9 254 [ Mt To a

sol ution of Eﬁ%“—lﬂ-@t-zo l_p ° ol ¢ I\@g’ﬁh rop ‘{ ]ﬁ“"“iyéag#ﬁ &?"E)y dded
NaBH4 (418 ngy, 11.0 ﬁé‘l%t‘it 1‘6 b HHpen ot[clﬁf?pmlel’\earrﬁax Ure was stl rred at 0C

f .Or 1 hour. g‘ﬂgﬁﬁ\glt \érenf%mgosm&?rp%g&) %gg }Prc@aegd &Ql%( %llngfﬂ %ﬁr? y\%lp wi th

di chl oronet h ani c Fwas e ara th brine,
dried over sgdime&ﬁhyfdaﬁ-eﬁ-t&nzb[c]amﬁnimnbfr@dSltap Ifgm/lieiatrtp@ hdmichol (2.1 g,

577733 ( mlasaphonsl sgloineine arocydyres o N T adk iy BRTpIE S KA ) 1y
g’ 1421 g 8; E ”Chﬂe'ﬂ) he%tl?—g-'(]@yrﬂcﬁmﬁmyﬂ P{B,4, RtcBhydrd 2H {bamzoldhzepRe, 3&?@8 saél]Bgiz .
A nixture of UNH@ @%ﬁ?ﬁ?%)‘lﬁémhﬁf’ éé%"ﬁ%@&ﬁ?f‘a%@@?ﬁ%@ 00Nt} P

t-butyl di met gyl gidiy)= @fmlr@illm s(zkﬂsm(rﬁﬁzmbm iy gtpme) 181)( 440 Bdgr=166 nmol )
and DMF (100 ni) was stirred roomtenperature aovernight. The m xture was
di | uted wit h8wad &z, WHE e (Vh-lﬁ'/@éﬁ%rlaﬁ PS5ddukn s Ha GdfukT on, bri ne,

dri ed over s I a T iWfied with
aried « ograpﬁg"‘i"@&?’? M@ 737 GONFENM 524 8F (.11, £ S214deqmRES), RUD i
di chl or orret hamHg/ %t &aﬁlorhlclimxéﬁwhﬂéﬁn Aioh8atn 3H), 2.46-2.37 (m, 2H); ESIMS

mn/z 366 [M+H].

Examgle 3 - Preparation of (+)-2-methyl-8-(pyridazin-3-yl)-5-(p-tolyloxy)-2,3,4,5-
tetrahydro-1H-benzo[c]azepine, tartrate salt

[0147] This compound was prepared from (-)-2-methy!-8-(pyridazin-3-y)-
2.3,4,5-tetrahydro- 1 H-benzo{clazepin-5-ol from Step H in Example 1 and p-cresol,
following the procedures of Steps J and K in Example 1. (+)-2-Methyl-8-(pyridazin-
3-yl)-5-(p-tolyloxy)-2,3,4,5-tetrahydro-1H-benzo[cJazepine, tartrate salt ( AUC
HPLC >99%) is a white solid: mp 104-106°C; "H NMR (CD;0D, 500 MHz) 8 9.18
(d, J=5.0 Hz, 1H), 8.20-8.18 (m, 2H), 8.08 (d, J = 8.6 Hz, 1H), 7.80 (dd, /= 8.7,
3.8 Hz, 1H), 7.66 (d, J = 7.9 Hz, 1H), 7.06 (d, /= 9.0 Hz, 2H), 6.93 (d, /= 9.0 Hz,
2H), 5.69 (d, J = 7.7 Hz, 1H), 4.96-4.88 (m, 1H), 4.55-4.52 (m, 1H), 443 (s, 3H),
3.98-3.93 (m, 1H), 3.60-3.58 (m, 1H), 2.93 (s, 3H), 2.54-2.35 (m, 2H); ESIMS m/z
346 [M+H].



ve the TBS ether (12 g, 59% as a brown oil: | HNWR
(CDC13, 300 MHz) 8.01 (s, 1H), 7.33 (d, J- 7.9 Hz, 1H), 7.24 (d, J = 7.9
Hz, 1H), 4.82 (t, J= 4.9 Hz, 1H), 3.64-3.61 (m 1H), 3.27-3.18 (m 1H),
2.36 (s, 3H), 1.95-1.85 (m 2H), 1.80-1.63 (m 2H), 0.91 (s, 91-1),
0.097-0.085 (m 6H); ESI M5 in/z 370 [Mt1-1]"'. [0140] Step F: To a sol ution
of the bromde (12 g, crude) fromStep E in DVMSO (120 nlL) was added

bi s( pi nacol at o) di boron (8.7 g, 34.1 mmo}) and potassium acetate (9.5 g, 97
mmol ). The m xture was purged with argon.

1XBi s(di phenyl phosphi no) f errocenedi chl oropal l adium (1.9 ng, 2.5 mol) was
added to t heExamplerde. Prepmratienof (1012-methyh84pwidazin-330-F@r 1.5 hours. After
cool i ng to room t enpe(taiflupenmdthexy)peav02, hil Sttetrahydre- 18-l uted with

di chl or onet hane, and beénzokie@pinks@ngitezapad of Celite. The filterate was
washed with water, brine, dried over sodiumsulfate and concentrated to

gi ve the des[01d8] bor ori#itieciagtoend (aoprgparesdt froim )-)dsmeathy i -tryrigaziec -y qui d.  ESI
MS tn/z 418 crude) from Step
F above, #rggwte&% fodgg bﬁg‘m@gaﬁ’g% ngﬁ&%rsfe)p% éol\{a gcl g?ndcé{ar bonate (21 g,
63 mmol ) wer arifluspastiedy)picnblyHo (ldridg tﬂc)prmdumabfé%ter(s%md@m ExRmmplailxt ur e was

d th Lo | | adi
TSRO el B T G e e
was i ut idh&%“ﬁf?ﬁ?p“mmmmand s or gg@ilﬂﬁg’mﬁm“ b Jpta RS
filtrate waslUSShEHNME LRS00 piHAS 9. ngqtde'(ﬁ = oz, slg& q}fﬂ gggf‘ﬁ and
concent r at edgod:&g JEEh HC I MR, sr?l(aa fi-egly byg fik agh, ¢bs§ (HTBE%EQI’!H)@& 1.8:0.2

to 95:4.5:0 ‘hl or'ormet hane/ HanoUconcentr at ed ammoni um hydr oxi de) to

gi ve 5- (tert(d;dﬁﬂ@ﬂﬁe%ﬂﬂy?dﬂ?lbx?)“%ﬁﬂﬂ Ry16-@. { Dyl a2 Fip-4%A484 00,3 4, 5-
tetrahydro- i, £| ngo{:ﬁi% @i‘g{‘@gj@ 319396030 d @, 1?1)555*80%2@% lél-ﬂ kY (s, Thi s oil

was resolved u uen ©20 1'PA'0.1 DEA) to
give (+)- enaHy |2aim3t(@n@P§,ESHVJ$N(/{Zé]6ZMH}F26 9 (C 0 29 Met hanol ) and
(-)-enantionmer (2.3 g, 98% [ct]25D, -23.2 (C, 0.28 Methanol)); 11-1NMR
(CDC13, 300 MHz) 59.15 (d, J = 4.8 Hz, I|H), 7.91-7.84 (m 3H), 7.54-7.50
(m 2H), 4.9@xbinplel —Prieparaton of H)-5-G,28ifHiobdphenyd)-35mShyBS-(ppridakin;3-
3.30-3.21 (m 1H), 2. 90-223,95-t¢tmahyikd-1-2b&Ro[chazeing, taride s@it 85 (m 2H), 0.91
(s, 9H), 0.097-0.085 (m 6H); ESI M5 nilz 370 [MtH]. [0142] Step H To the
sol ution of {0149 -) - 5- Thiecemjung bas mepiryd &pinyHe3eisthgl-8-(pyridazin-3-yl)-

met hy1- 8- (pyr,i,d 1).5 e ol e (2.14 g,
5.8 mol ) 3%‘%# ég’é‘% e&%ibﬁ‘ "‘Fﬁri%\?\égﬁ‘a&%’la?ﬁ%% 7‘11?6‘?‘{?{ N THE, 10 L,
10 mol ). Thelf’{ueﬁ@hd:r@m foilosing ehevmscedtires ofEftemt] and EnintExampeledt i+ )e5-{05- 3 hours.
The sol vent 3 ved, .The regs' due wa i fied %& flash chromat ography
(97:2.7: 0.3 Dalupzongienoxy)2-methylr 'Q’é@gﬁ%ﬁ'ﬁ&%gﬁéﬂf% @é’hﬁ?‘at ed ammoni um
hydr oxi de) t@e&b[@iﬁzﬁpmc Qarieteli)l ¢ BUC HPLC >99%) is a white solid: rnp 94 96°C; 'H
(pyridazin-3 trahgdro 11/ - benzo}g) Eézepl

1 )
as a white sb{M% (‘@Pé?@cﬂ@ NB2) 9918 (dvetHhn by ) £-Sni8 (f“n?}z{) §51é (gl\ﬁFHr .
8.0 Hz, 1H), 7.81 (dd, /= 8.7, 3.8 Hz, 1H), 7.70 (d, J = 8.0 Hz, 1H), 6.78-6.75 (m,

2H), 6.58-6.53 (m, 1H), 5.82 (d,J=7.9 Hz, 1H), 4.88-4.81 (m, 1H), 4.58-4.53 (m,
1H), 4.43 (s, 3H), 3.92-3.82 (m, 1H), 3.65-3.58 (m, 1H), 2.90 (s, 3H), 2.58-2.40 (m,
2H); ESI MS m/z 368 [M+H].

69 hydroxide) to gi
6

909%

Example 6 — Preparation of (+)-4-(2-Methy}-8-(pyridazin-3-yl)-2,3,4,5-
tetrahydro-1H-benzo[c|azepin-5-yloxy)benzonitrile, tartrate salt
[0150] This compound was prepared from (-)-2-methyl-8-(pyridazin-3-yl)-
2,3,4,5-tetrahydro-1H-benzo[clazepin-5-ol from Step H in Example 1 and 4~
hydroxybenzonitrile, following the procedures of Steps J and K in Example 1. (+)-4-
(2-Methyl-8-(pyridazin-3-yi)-2,3.4,5-tetrahydro- 1 H-benzo[ c]azepin-5-



[0143] Step I: To a solution of (-)-2-nmethyl-8-(pyridazin-3-yl)-2,3,4,5-

t et rahydr o- 1H benzo[ c] azepi n-5-0l (17.8 ng, 0 070 nml) from Step H above
in nethanol (1 nmL) was added L-tartaric acid (11 ng, 0.073 mmol) foll owed
by sl ow addition of water (5 nL). The resultant solution was |yophilized
overnight to give (-)-

2-met hyl- 8- (pyri dazi n-3-y0-2, 3, 4, 5-t et rahydr o- 1H benzo[ c] azepi n-5- ol ,
tartrate salt (28 ng, 97% AUC HPLC >99%) as a off-vvhite solid: mp
102-104C, 1H NWR (CD30D, 500 MHz) 39.18 (d, J 5 O Hz, 1H), 8.21 (d, J=---
8.7 Hz, 1H), 8.16 (s, 1H), 8.13 (d, J = 7.9 Hz, ’782§9gd J—87 4.9
Hz, 1H), 7.6Qedy)bazbmirile, Hrira sgocAs)0HRLE >998),is 4w$3€ #lgymp Hyp 45-4. 41

(2?6 [1K/¥D ’41]3 505@@@@% sg&kg,lgz)é 91%(&.{0 @I}ﬂz %£%2@8¥3($®H)1MI(CE§L VB nf z

(-)-2-net hyls §HDYH) e}a;mmﬁ&) Q{ﬁ,ﬁgaﬂ(dw =t8e Hayr 92 ¢ Bervzble]|ldkepi n- 5- ol
(80 ng, 0.31) from

mJ, 0. 47 mm%l 8- 4t8rll(5’ull§} 6"% Oﬁqﬁ:ﬁg[{( 4% 5%}3%%1@(1@“ gﬁg%pésh?g§&n»2 ol (67
- (azodi car Pﬁylz)g‘él PRSI 2 66-P20 (h 1B us] Mishd/ 08P (N+H]. room tenperature The

reactlon m xt ure was stirred at roomtenperature for 3 hours. The nmixture
was diluted with dichl oronet hane and washed with water, brine, dried over

sodi um sul fagﬁa?ﬁl@ .Jcoplq3 Q;th,;,q,q( )]'§1F3 APIHINS n@,ﬁ,xppyn{dtm sypysidaamat ogr aphy

Ei? g Egagﬁt A S $4 ekl Llﬁﬁbﬁﬁm&epmekﬁk@amaw ve the

| 8- - 3- efh0g/1) 60
ZSOO/;WLS a( pywﬁﬁil n M&Q o uﬂd@a&ﬁ%&ﬁ%ﬂéﬂ(@&ﬂ@ﬁﬁ?mﬁﬂﬂﬁ Bglx

e solldb} 145] Ste To asolutlo f ot E)roduct (45
my, 0.12 mml2)3 A 5-tetralsidegy | '@B@\[@W%%@‘Phﬁﬁh@ls‘f{l’l HRLEx ‘\H%Pg 6‘&92%1 1-tartaric
actd (17 19 sQnihfor RS ﬁc%hg‘ﬂﬁ%;}arbaédéﬂewf@%ﬁdna@{&fEﬂA@b@rl ((®)-54),4- The
resul tant so P d overnight to give
(+)-5- (napht mma;ﬂ}eybmsz}mahyip&mmdww ?)3%3 4é~tstr¢hyst0r3ﬁ ahydr o- 1Hbenzo| c]

155 10aC | TR R S S L Ut PR O AR ROBREES TP
(7@ 8J1§ (ZdHZJH?Jl\BRZCH;OD,lﬁ@OMHZI)&)9(I81((11;7=84@[-12 THp.21-8, 1907 2Hp S(IT(MED’l (7 70
2H), 5.94 (dJ~§-0HI% QHMSIWO%‘& ’é% 26?@ %H)%b it %05&?%3 98?1% @ 4.40
(Z) ZEE? , w% tﬁ’fn/ Sdg.gzz QF}\%@D, 72549; B~ 60 mznn;ig 1719 @, .927(8?12 3H),,4 %-45&02 48 (m
(4.5 (4-ohl émombﬁémf&sméw%c (o0 3 AR Y 5 52 m, 1), 288
2,3,4,5-tetr ozgi—ﬁgggéojmgggp Sr;@/zm@meQIe salt [0146] This conpound
was prepared ro -)- (pyridazin-3-yl)-

Example 8 — Preparation of (+)-5-(3,4-Difluorophenoxy)-2-methyl-8-(pyridazin-
3-y)-2,3,4,5-tetrahydro- 1H-benzo[c]azepine, tartrate salt
[0152] This compound was prepared from (-)-2-methyl-8~(pyridazin-3-yl)-
2,3.4,5-tetrahydro-1H-benzo[c]azepin-5-ol from Step H in Example 1 and 3,4-
diffuorophenol, following the procedures of Steps J and K in Example 1. (+)-5-(3,4-
Difluorophenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro- 1 -
benzo[clazepine, tartrate salt ( AUC HPLC >99%) is a white solid: mp 100-102°C; 'H
NMR (CD;0D, 500 MHz) § 9.18 (d, J= 4.7 Hz, 1H), 8.21-8.19 (m, 2H), 8.11 (d,J=
7.9 Hz, 1H), 7.83-7.80 (m, 1H), 7.67 (d, J = 8.0 Hz, 1H), 7.19-7.13 (m, 1H), 7.09-7.05
(m, 1H), 6.89-6.87 (m, 1H), 5.73 (d, /= 7.3 Hz, 1H), 4.89-4.81 (m, 1H), 4.60-4.50
(m, 1H), 4.44 (s, 3H), 3.96-3.88 (m, 1H), 3.64-3.55 (m, 1H), 2.92 (s, 3H), 2.56-2.38
(m, 2H); ESI MS m/z 368 [M+H].



2,3,4,5-tetrahydro-1H benzo[ c] azepin-5-0l from Step Hin Exanple 1 and 4-
chl or ophenol, follow ng the procedures of Steps J and Kin Exanple 1.
(+) - 5- (4-

Chl or ophenyl) - 8- (pyri dazi n-3-y1)-2, 3,4, 5-tetrahydro- 1H benzo[ c] azePi ne,
tartrate salt (AUC HPLC >99% is a white solid: np 106-108C, 'H NWVR ( CD30D,
500 MHz) 9.18 (d, J- 5.0 Hz, 1H), 8.20-8.17 (m 2H), 8.07 (d, J = 8.0 Hz,
1H, 7.80 (dd, J .- 8.7, 3.8 Hz, 1H), 766 (d, J = 7.9 Hz, 1H), 7.25 (d, J
= 9.0 Hz, 2H), 7.05 (d, J= 9.0 Hz, 2H), 5.73 (d, J= 7.6 Hz, 1H), 4.92-4.84
(m 1H), 4.52-4.46 (m 1H), 4.42 (s, 3H), 3.90-3.80 (m 1H), 3.56- 3.50 (m
1H), 2.86 (sExaiiple - Béeparaion(ofy(+)29-42,4-DSludvBphewoxy)3B trefiyi-Bi(pytidanipl e 3 -
Preparation of (+)-2-a8)l1,3.4,58e(rpyydrddZH-herxoltfaioping, tholrytesaly) - 2, 3, 4, 5-
tetrahydro-1H benzo[ c] azepine, tartrate salt [0147] This conpound was
prepared frop@E3) - 2- rreTHing/dma}o(xp@/whsjmpawB&wx-) -2-methyl-8-(pyridazin-3-yl)-

o' oF osol . 1 oPPdn RICHE BF grser by el e SHRTE R PR § © 21

(+) - 2- Met hy LdShbpyhémdaiilioRingkhe froéqlutes by Bepy ) and, K3 indE Gurtpdt F.alty-dr@41H- benzol ¢

R P L
?dG 5‘2_ 1H) , bénzBRd-88ine, karfratd salt (A3}(8H|F|LC pte s 18] 1s7a6'ﬁltc{ﬂmd.]mp'-93~19{)°lﬂz HlH) 7. 06
4. 96- 4_88 (WMHE%@%SOQ hgﬁz)(ﬁﬁlgl%J 4‘94%‘2 (@) %%9%%9821%) §§56‘i‘nljz

3. 60- 3. 58 M
2 Bxamle 47> BpaRE AR A% (i, Faodu g U IR g2 T AU 7"9‘%35[ i
t

a

rifl uor one(mo%y))ﬁﬁéﬁdgﬁﬁm 2HR, 5 25 d Bt 7 QY 1), Frseh Yo (e %Qe‘b‘i“l"léét artrate
It [0148] T 0 f ( | in-3-y1)-
"3 a5 Lot AivTL b aHTar T So s nL L P isokme I S Y e S PG £32' 4
trifl uor ome(ioky) @HMGIIO(mf dH); &Rt M 1z 6B MdEJur es of Steps J and K in
Exanpl e 1.
(+)-2-Methyl-8-(pyridazin-3-y1)-5-(4-(trifluoronethoxy)phenoxy)-2,3,4,5-tet
r ahydr ol H beEzampleaderioparatian bf @)-2-nsathyl-T-pldiGx HBH By 98 2483-yl)s2, 348k t e
solid: np 104- 106C, tdtrduyRrd-CRAMz0[02Bep¥hiy, XarGrBe &8t (d, J= 5.0 Hz, 1H),
8.20-8.18 (m 2H), 8.08 (d, J= 8.0 Hz, 1H), 7.81 (dd,J= 8.7, 3.8 Hz, 1H),
7.68 (d, J= $01B4Hz, 1Hjtep A: IO thalsoldion®f thetr)-5 Zidyt-bulyldimethytilyld=y)L-0 Hz, 2H),

311y, ' 3" 0.3 O g2 65 e Gngple el o Sty (1

2H); ES1 M5 oz %39 GliMERAmplEAATHE ¢3(bmt) waﬂpﬂmmm‘ (dem THF, 10 mL,

5-(3,5-difl
3(/1; 2. ( 3,4, 5- ;gﬁ%ggﬂgn%ﬁ{lﬁ}é Hﬂ’f}fl@]%fébfréfgg/t r?cg??qng)[cgmgalfctr 3 hours. The

solvent was removed. The residue was purified by flash chromatography (97:2.7:0.3

7
(
S
2
(

t0 93:6.3:0.7 ethyl acetate/methanol/concentrated ammonium hydroxide) to give 2-
methyl-8-(pyridazin-3-y1)-2,3,4,5-tetrahydro-1FH-benzo[clazepin-5-0l (1.01 g, 66%)
as a white solid [[o]*p, +37.1°, (C, 0.21 Methanol)]: ESI MS m/z 256 [M+H]".
[0155] Step B: To a solution of (+)-2-methyl-8-(pyridazin-3-y1)-2,3,4,5-
tetrahydro- 1 H-benzo{cJazepin-5-ol (65 mg, 0.25) from Step A in THF (5 mL) was
added phenol (73 mg, 0.77 mmol), tributylphosophine (156 mg, 0.77 mmol) and 1, 1’-
(azodicarboyDdipiperidine (192 mg, 0.77 mmol) at room temperature. The reaction
mixture was stirred at room temperature for 3 hours. The mixture was diluted with
dichloromethane and washed with water, brine, dried over sodium sulfate and
concentrated. The residue was purified by chromatography (98:2 to 95:5 ethyl
acetate/methanol), followed by HPLC to give (-)-2-methyl-5-phenoxy-8-(pyridazin-3-
y1)-2,3,4,5-tetrahydro-1H-benzo{clazepine (52 mg, 62%) as a gum-like solid.



[ 0149] Thi s conpound was prepared from (-)-2-nethyl-8-(pyridazin-3-yl)-
2,3,4,5-tetrahydro- 1H benzo[ c] azepi n-5-0l from Step Hin Exanple 1 and 3, 5-
di fl uorophenol, followi ng the procedures of Steps J and K in Exanple I.

Di fl uor ophenoxy) - 2- net hy1- 8- (pyri dazi n-3-yl)-2, 3, 4, 5-tetrahydro- 1Hbenzo[ c] a
zepine, tartrate salt ( AUC HPLC >99% is a white solid: np 94-96C, '11 NWMR
(CD30D, 500 MHz) 89.18 (d,J= 4.5 Hz, 1H), 8.22-8.20 (m 2H), 8.12 (d,J= 8.0
Hz, 1H), 7.81 (dd,J= 8.7, 3.8 Hz, 1H), 775.70 (d,J= 8.0 Hz, 1H), 6.78-6.75
(m 2H), 6.58-6.53 (m 1H), 5.82 (d,J= 7.9 Hz, 1H), 4.88-4.81 (m 1H),
4.58-4.53 (m 1H), 4.43 (s, 3H), 392382(m 1H), 3.65-3.58 (m 1H), 2.90
(s, 3H), 2.5@MB6W0 (mSt@HT; TESIsolvor ofithoargio8y fenadppinessd g, 8. 16 mmeh epar at i on

of (+)-4-(2 rlda -

t et r ahydr o- 1&5‘%?0‘?3&% n(i/ll %)x l‘ovésngod%fi tml'talrlc amd ¥ 5t & sal t [ 0150] Thi s
conpound was OQBQﬁﬁdlﬁﬂ)llﬁwanm( sliuw del’ﬁcbzhcyﬂwaﬁer((ﬁyﬁh)d dhe rebﬁtapt)solutlon was
2,3,4,5-tetrahydro-1H benzo[c] a rom Ie | and 4-
hydr oxybenzofophitiped °"1"6‘|‘qu hﬁg “fﬁ“B’(L, a{l}pécg(yoéﬁpgf) gaﬁén' 'Ym in Exanpl e

1. (+)-4-  tetrahydro- IH-benzoicﬁachmc tartrate salt (70 mg, 93%, AUC HPLC >99%) as a

2- Met hyl - 8- d 3,4,5-tet d 5-
3(/I oxy) bgnzoni(wltcl)iiltfri L(é?z;fngrf;tgrl&ﬁ}& sféI}{MEA@J@?ﬁ Oﬂ\rég% &FOL 'Jt(gég’ohﬂd rrp

94-96C, 1H N Z19
o8 11 (d%/Jle_ 5 QH?%%S“{'&'Z)? ?%1%18%&197@—749@11"142 ibﬁ(dﬁ %Joﬁ (m2H>,

5.92 (d, J= THT,”/I-% 7.24Hm, 241)8”80@(@1 UrﬁH@mi) G956, 4= 34 zmle)'fﬁ (d J4‘3 (s,

3H), 3.90-3. 8 0 (m 2H;
29 W6 iz 307 PR MEintn 0 pll iy 18, F G anplos eStn Acty

(+) - 5- (3, 4- D3estTH30550(h & HOXASS- @5 }fé)thyd-.flss((p!yiﬁi}jiﬁN@fy@)ﬁ%[l‘ﬂ*ﬂ 5- tetrahydro 1
H benzol ci azepine, tartrate salt 101511This conpound was prepared from
(-)-2-methyl-8-(pyridazin-3-yl)- 2,3,4,5-tetrahydro-1H benzo[ c] azepi n-5-ol
from Step H iEzampRll -ePrepaados ofi¢-)-2HnodthylSofplyeidatin-3f)-5-gpynidjni3rndoxpocedur es
of Steps J and K in Ex@mé-€etdahylrg-1B-ezelejazepine, tartrate salt

Di chl or ophenoxy) - 2- net hy1- 8- (pyri dazi n-3-yl1)-2, 3, 4,5-tetrahydro- |

Hbenzo[ c] azepdIsa] t ar t Tl eorsguhd @vaﬁ\pi@peHEth)®8+B%ndlsﬁ-§ ~(pridesingloylid:

np
A i RSB T et onh 00
g. 4718 Eg ﬂ— Dy frokigpyr 131&1):,: foﬂo@%g(ﬂd: prdeedﬁc@oﬂ-&tapsméénd @ irOBxafrgple 0. THB .« %iltz Hz, 1H),
3H), 3.90-3. éﬁU{Cr#PH(HI?_%‘Va) @G“é“%ﬁokcfnmplwl@z}% ﬁ(@@¢%9 i‘%’“ﬁ (EnS oH) :

ESI M5 nz/z 4001d (il 4 oBpt2TPY %%83?& ag P08 .10f(m, 2H 816dJ 47,
(+)-5-(3, 4- D%%uodr}{gphenox % IE8’Pm}/r| da2|r(1 b ( tetrahydro 1

3 5-
H benzo[ c] azépine!l &daqft:r'/a& HZ JaD17. &%15@@% %ﬂﬂﬁbdr%e %\Hé ]pﬁ‘) pa? B4/ Fr om
(-)-2-met hyl - & GPYih 024 933! 1m), 5.87 (d,J = 7.7 Haz, 1H), 4.92-4.84 (m, 1H), 4.52-4.46

(m, 1H), 4.42 (s, 4H), 3.95-3.85 (m, 1H), 3.60- 3.59 (m, 1H), 2.90 (s, 3H), 2.55-2.42
(m, 2H); ESI MS m/z 333 [M+H].

Example 12 - Preparation of (-)-5-(2-flurophenoxy)-2-methyl-8-(pyridazin-3-yl)-
2,3,4,5-tetrahydro-1H-benzofc]azepine, tartrate salt
[0158] This compound was prepared from (+)-2-methyl-8-(pyridazin-3-yl)-
2,3,4,5-tetrahydro-1H-benzo[clazepin-5-ol from Step A in Example 10 and 2-
flurophenol, following the procedures of Steps B and C in Example 10. (-)-5-(2-
Flurophenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro- 1 H-benzo[cJazepine,
tartrate salt ( AUC HPLC >98.4%) is a white solid: mp 96-98°C; 'H NMR (CD;OD,
500 MHz) 9.17 (d, J = 6.3 Hz, 1H), 8.20-8.19 (m, 2H), 8.06 (d, J = 7.9 Hz, 1H), 7.82-
7.80 (m, 1H)}, 7.61 (d,J = 7.9 Hz, 1H), 7.20 (d, J = 7.3 Hz, 1H), 7.12-7.04 (m, 2H),
6.98-6.96 (m, 1H), 5.71 (d, J = 7.3 Hz, 1H), 5.00-4.94 (m, 1H), 4.48-4.45 (m, 1H),



2,3,4,5-tetrahydro-1H benw c] azepi n-5-0l from Step Hin Exanple 1 and 3, 4-
di fl uorophenol, follow ng the procedures of Steps J and K in Exanple 1.
(+)-5-(3,4-

Di fl uor ophenoxy) - 2- net hy1- 8- (pyridazi n-3-yl1)-2, 3, 4, 5-tetrahydro- 1H

benzok] azepine, tartrate salt ( AUC HPLC >99% is a white solid: np
100-102C, IH NWR (CD30D, 500 MHz) 6 9.18 (d, J = 4.7 Hz, 1H), 8.21-8.19(m
2H), 8.11 (d, J= 7.9 Hz, 1H), 7.83-7.807¢m 1H), 7.67 (d,J= 8.0 Hz, 1H),
7.19-7.13 (m 1H), 709705(in 1H), 6.89-6.87 (m 1H), 5.73 (d, J =7.3
Hz, 1H), 4.89-4.81 (m 1H), H, 3.96-3.88 (m
1H), 3. 64 3. 832((en2H)H).98- 299@1(15}“1), 39935; (%Hg? §§9((m3ﬂg+?)55 B4 vgHY 2 368

[MeH) . E’Eﬁfﬂsem/% 3SOE ??r ation of

(+)-5- (2 4- DitT uorophenox 2-met hyl - 8- (pyri dazin3-yl)-2, 3,4,5-tetrahydro-1
H benzo[ cl azepine, tartrate salt 01531Thi s conpound was prepar ed from

(-)-2-nmethyl ridi |n3 2 u5 Letra dro _p|n50l
trom st Imanlleid iy e AT b o LR R
Difl h 2- et Hb

zepi ne. tart TR0 salt DHUES TipEd W%Séé@f?.rgd Ko r bR T T R
(CD30D, 500 WHZz),5-68rahirg-d H-Lkndo[Olaktpin-3bl) frod SEp-/8 imBxafnple IMnd 38.05 (d, J=
7.9 Hz, 1 ¥4 1
7.00-6. 95H% m “Pfopﬁenogq%‘%%“%@ P’fﬂce‘f"lﬁ*’("(}?}%’%% a&d?z “”fJ.XEp“ﬂ? ﬁ"}'g( 9£3m4 9;)
(m 1H, 4. 44%&%@&@ -23tthylB- %laam 3|yi)) 2334 95etﬁah§d‘m(1tﬁ bankh{claBerii®s 3. 50 (M

l[ |I\_/Ii)+i-l] 2 Exeal(nsﬂtfgtrite salt nggsé—;lg[tzq éﬂll%g' 18 awlute sol1 96( Sré“CI le\)f:étCIl)v%ﬂﬂ Z 368
(-)-
tet

2- met hy 1-shg RIS 9/ 189 ( PYih) 10BZ8 Dt-8:1% (oh; ZH}"’84,158-09 (m, lH) 7.83-7.80 (m,
rahydr o- 1H benzo] cl aze1p| ngﬁ tartrate salt To the solution

of the (+)-5-1HerT0- F}ﬁﬁfﬂld §H7 01 (g By .93 = 6’£3 (m, 2H),d)(l(tj 7.9 Hz,

met hyl - 8- (py ¥ d aepineni2.2 9. 5.8
okl Aot Stzggaszw(d& 0r52H§ rfq) 4@@%%%{ (i, & lkblae@m ?ﬂlB)'?‘ ( % 2.8 5
nmL, 10 nmol) 39Ehh83@adﬁ)03162ﬁ3>5£@mell\i\)ag 8@1(&&%@ ée?r2 %@m% rl\é$m/7e for 3
hours. The s 3 Hilas renoved. The residue was purified by flash
chromatograp ?8(7 7:0.3 to 93:6.3:0.7 ethyl

acet at e/ net hanol / concentrat ed ammnl um hydr oxi de) to gi ve 2-

G 669 a5 4 MARRIgT Y ;3‘)" g o s sl EPER NSO RE 12 25
[ MtH] [ 01551St ep B: T(? e6lﬁl ro— enzo[c azepine, AL alt ‘
02 e By St o 9 AR B g5epi o

2,3,4,5-tetrahydro-1 H-benzo[ ¢ Jazepin-5-ol from Step A in Example 10 and 3,5- '

difluorophenol, following the procedures of Steps B and Cin Example 10. (-)-5-(3,5-

Difluorophenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-

benzo[c]azepine, tartrate salt ( AUC HPLC 98.3%) is a white solid: mp 120-122°C;

'H NMR (CD;0D, 500 MHz) 8 9.17 (d, J = 4.9 Hz, 1H), 8.75-8.74 (m, 1H), 8.29 (d,J

= 7.7 Hz, 1H), 8.21 (s, 1H), 8.19 (d, /= 8.7 Hz, 1H), 8.11 (d, J = 8.0 Hz, 1H), 7.91 (d,

J=9.0 Hz, 1H), 7.81-7.77 (m, 2H), 7.50-7.48 (m, 2H), 7.42-7.39 (m, 1H), 6.02 (d, /=

7.8 Hz, 1H), 4.88-4.80 (m, 1H), 4.65-4.55 (m, 1H), 4.42 (s, 2H), 3.95-3.85 (m, 1H),

3.67-3.60 (m, 1H), 2.90 (s, 3H), 2.62-2.48 (m, 2H); ESI MS m/z 368 [M+H].

Example 15 — Preparation of (-)-2-Methyl-5-(naphthalen-1-yloxy)-8-(pyridazin-
3-y1)-2,3,4,5-tetrahydro-1H-benzo[c]azepine, tartrate salt

[0161] This compound was prepared from (+)-2-methyl-8-(pyridazin-3-yl)-
2.3,4,5-tetrahydro- 1 H-benzo[c]azepin-5-ol from Step A in Example 10 and 4-



added phenol (73 ng, 0.77 mmol), tributyl phosophine (156 ng, 0.77 mvol) and
1, |'- (azodicarboyl)dipiperidine (192 ng, 0.77 nmol) at roomtenperature.
The reaction mxture was stirred at roomtenperature for 3 hours. The

m xture was diluted with dichl oronethane and washed with water, brine,
dried over sodium sulfate and concentrated. The residue was purified by
chromat ography (98:2 to 95:5 ethyl acetate/nethanol), followed by HPLC to
gi ve (+2-nmet hyl -5-phenoxy- 8- (pyridazi n- 37

y1)-2,3,4,5-tetrahydro-1H benzo[ c] azepi ne (52 ny, 62% as a gun}like solid.
75 [0156]Step C. To a solution of the aryl oxybenzazepi ne .16 nnDI)

from Step B apdrowybepzonitilsafedpwing tmm?ﬁéléifeé@ﬁ fgpy B pag ¢4t ?éar%lﬂ? gg (% 5
0.16 nunol) hHallg %@'ﬁ élgﬁ&l@{v} %ﬂ)(%é BQﬁ'yrﬁlfazM@t 52621, SHedranyfRe 1 HESUIl T ant

sol uti on was I'yopni over gl ve
(-)-2-nethyl bﬁ*zlohiéaammye,aattrptyrsaldéwﬁH?%QB%)SS g white solid: mp 100-102°C; '

2 whi 18 sol | AMITIC QTR ORRMAG ARE [dopsts Reodonre) Rd 1 | *??%9*%2%”9% s

H, 8.21-8. 1& 1(9;&:-2 8. 1&(@8}%80%13}0%8@@,2@ B2 @, J@S(lnﬁlz 1H), 7.68 (d,

;z8 gH)H,Z 5. 7@ 34t JJ‘ 880 Hzréﬁr? ﬁé;)(d 4. “@'g?li‘(zs@(%?g (e H%zf‘ ’%ﬁ Iﬁl)i@?ﬁ& vy 74 41

(s, 2H), 3.99m319p 4(6m4 13[)517¢23(s5ﬁ{)(37'95-|3|'8)5(m2113§3(7913@|'0n 19,2602 . 38 (m
2H); ESI M5 nt/z aratlon of

(-)-2-met hyl (83(%);4'(?8(1 é?@é@i?%@ﬁ%?%ﬂ 1]I oxy) -

2,3,4,5-tetrahydro- 1H benzo[ c] azepi ne, tartrate salt [0157] This conpound
was prepared from (+)-2-nmethyl-8-(pyridazin-3-yl)-

2, 3, 4, 5- t et r Fxpole I+ Prep2oftie d’f_éér pod(-he- mqtbx‘hﬂszﬁelﬁewm“éﬁawﬁrbé) 30 and 3-
hydr oxypyr i di ne, foll ehength 4@*@@&%&#@#@6@9Bﬂﬁlemﬂaﬁar@@ ﬁalExarrpI e 10.
The salt (AUC HPLC >999% is a white sqlid: 120-123C, é) 0D, 500
MHz) 9.18 (df0192k 4.9 Bfgp A1h’§0a@hé@ns)féém{fﬁ?beﬂwdehédeﬂségi 4, 8.16
(d, 1=4. 7 mek lamﬁw 0 ir: ué(ms e 70 (d,J=
0% o Jrlgé)[tgﬁlgéoﬁﬂj)aéo%‘das%d!r?d h&) gi'bﬂ Qi 3194@87 ALl
Hz, IH), 92L9anm11 amd ipeine (hg5329zxmzvé) ernliﬂyre \MaSzﬁzrf %atﬂﬁﬁﬂl)fm 3.95-3.85 (m

Elw;* ) 3.60- 3. 3§ IT&HEES Fé_&dlun%b(?rgh%cﬁfd]g%ﬂZ o %512 %iRolf @ad Mde@fdportort, MR i n/z 333

Exanpl repara
5-(2-fl urrmpheam&y‘;ﬁnzd @’ B\ Bhgyrs erctgsplvnntﬁ-}M@Tq_r)loved and the residue was

taken up with water and dichloromethane. The organic layer was separated, washed
with brine, dried over sodium sulfate, and concentrated to give the benzylamine (80 g,
crude) as a light yellow oil: 'H NMR (CDCls, 500 MHz) 8 7.48 (s, 1H), 7.38 (d,J =
8.0 Hz, 1H), 7.24 (d,J= 8.0 Hz, 1H), 7.19 (t, J= 8.0 Hz, 1H), 3.72 (s, 1H), 2.46 (s,
3H); ESI MS m/z 200 [M+H]".

[0163] Step B: A solution of the benzylamine (26.4 g, 131 mmol) from Step A
above, acrylic acid (9.5 g, 131 mmol) and pyridine (150 mL) was refluxed for

2 hours. The solvent was removed, and the residue was dried under vacuum to give
the desired acid (37.6 g, crude) as a light yellow oil: 'H NMR (CDCls, 300 MHz)

& 7.68-7.75 (m, 2H), 7.48-7.43 (m, 2H), 3.67 (s, 2H), 2.84 (t, J = 6.0 Hz, 2H), 2.56 (t,
J = 6.0 Hz, 2H), 2.34 (s, 3H); ESI MS m/z 272 [M+H]"

[0164] Step C: A mixture of the acid (80g, crude) from Step B above and
triflic acid (350 g, 2333 mmol) was heated at 120°C for 72 hours. After cooling to
room temperature, the mixture was slowly diluted with water (1000 mL) with ice-bath
cooling. The aqueous mixture was adjusted with NaOH to pH = 9. The product was
extracted with dichloromethane, washed with brine, dried and concentrated to give the

desired lactone (38 g, crude) as a dark oil: 'H NMR (CDCls, 500 MHz) § 7.52-7.51



2,3,4,5-tetrahydro-1 H benzo[ c] azepine, tartrate salt [0158] This conpound
was prepared from (+)-2-nethyl-8-(pyridazin-3-yl)-

2,3,4,5-tetrahydro-1H benzo[ c] azepin-5-0l from Step A in Exanple 10 and 2-
flurophcnol, follow ng the procedures of Steps B and C in Exanple 10.
(-)-5-(2-

Fl ur ophenoxy) - 2- met hy1l- 8- (pyri dazi n-3-yl)-2, 3,4, 5-tetrahydro-| H benzo[ c] aze
pine, tartrate salt ( AUC HPLC >98.4% 7% a white solid: np 96-98C;, |flNW
(CD30D, 500 MHz) 9.17 (d,1 6.3 Hz, 1H), 8.20-8.19 (m 2H), 8.06 (d,1 7.9
Hz, IH), 7827.80 (m 1H), 7.61 (d, J = 7.9 Hz, 15)1, 7.20£d,1 7.3 Hz, 1H),
7.12-7.04 (r{m2iH), 7.88-G87amobHY, H3 14458 (o5 110, .80 (sg2H7 284 (@, 4§43 65, 00- 4. 94
(m 1H), 4.48:4. : -4.42 (s, 214), 3.98-3.93 (m 1H), 3.60-3.54
(m 1H. 2 85“?&%?%%/2?%%%. 4 (m 2H: ES| M5 mz 350 [MiH. Exanple 13
- Preparati of0168] ( +5- (Sef DurToptsehiry pE the fastony frogr Stery € iableisi (AOF- y 1) -
2,3,4,5-tetrghydro: 1H benz a Lhe [bira I Thj.s; ound
was prepar ed91B RO 1 mﬁtﬁﬁ%{f L\‘@E méf‘?%sﬁd’lﬁ%gﬁéﬁﬁtﬁ ﬁ& 1.6 Skst) b HoftiofiO 8P

2, 3, 4, 5-t et r ghyy 0T rhtbe nzoftttcdze pithfob1 dbuf Mhms@veap wAs ramdExdapd the10 and 3-

r1vorophenol, £ 0 Wattiigh 481 LRRRAN GRurluat R BiofE 5l NesSERRLE 1O

Fl ur ophenox ymamaﬁﬁimmm%a{@ﬁ fah 6l a@icBntSitadld g&\ﬁﬁheéld&'rr&cleﬂascmby@rlog, thidbeasz o[ c] aze
ine, tartrate alt (A HPLC 97. 4% | it i d: 96-98C. ' H NVR
?cosoo, 500 Md@; 0@9.4%1@% 309%?/1()2135 %-f-gﬁ:“%m(?higﬂ&"’g? irf’-]é%ﬁ)gz?i n, 1H),
7.83-7.80 , 4. . 11 ; 39136 ) 2H) ,
670 (100 guy28hy 11f) fds-A,s9%e Ty, B0 s @1 A iy ) sl g&ng 1 o
4.52-4. 48 ( mIHLI)90-2826m D), 28§ (s, 30D 2. 14-B%7 (e IH)H.95-3. 96 pmal B ESIMS 1) - 2. 85
(s, 3H), 2.47-2225%2[1\)(41]1?.2%0; ESI M5 mz 350 [ MtH]. Exanple 14 - Preparation

of

/.

(-)-5-(3, 5- dii@l66pr opheftox F) -T2-arsetubiph oBthe pleohal 421 gacryde) fipmaStap B-abexer ahydr o- 1

H benzo[ c] azepi.he, . fattrate I Thi ; r from
(+)-2- m[et ]hyl "&@EW 13&%?”% %ddffl:gp ﬁeélkg(l)gglangf g?rﬁ%ﬁ%ﬂ%ﬁ%ﬁ%?é@%pi n- 5- ol
f;og St epBA igirjg réﬁfﬁgmlg1Jﬂl(aaaﬁlgﬁb@)dibg;ﬁddgﬁmth&gﬁ).8 ningll) @weang t he procedures
of Steps an in Exanple 10.. (-)-5-(3, 5-

Difl uoPophené@WI)efaZufﬁefr Hgge-agl(’(“ﬁg}lr"&d‘é?’?%ét@?\gfs roguoenipesatpre fory howss TG enzof ¢ a
zepi ne, tart rate SRhddikuted Wt Rbffor3tcBWle drdt wasibll Wieh Golet, Biind)irid24nd122C;

concentrated. The residue was purified by chromatography (98:2 to 95:5 ethyl
acetate/methanol) to give the aryloxyether (3.8 g, crude) as a brown oil: 'H NMR
(CDCls, 300 MHz) & 7.34-7.22 (m, 5H), 6.96-6.87 (m, 3H), 5.34 (dd, J = 8.2, 2.6 Hz,
1H), 4.00-3.75 (m, 1H), 3.49-3.31 (m 3H), 3.12-2.98 (m, 1H), 2.32 (s, 3H), 2.18-1.08
(m, 1TH); ESI MS m/z 332 [M+H] "

[0167] Step F: To a solution of the bromide (3.8 g, crude) from Step E in
DMSO (25 mL) was added bis(pinacolato)diboron (2.5 g, 9.8 mmol) and potassium
acetate (2.41 g, 24.6 mmol). The mixture was purged with argon. 1,1%
Bis(diphenylphosphino)ferrocenedichloropaliadium (600 mg, 0.82 mmol) was added
to the mixture. The reaction was heated at 85°C for 1.5 hours. After cooling to room
temperature, the reaction mixture was diluted with dichloromethane, and filtered
through a pad of Celite. The filterate was washed with water, brine, dried over
sodium sulfate and concentrated to give the desired boronate ester (7.0 g, crude) as a
thick black liquid: ESI MS m/z 380 [M+H]".

{0168] Step G: The boronate ester (3.5 g, crude) from Step F above, 3-chloro-
6-methylpyridazine (625 mg, 5.1 mmol), and cesium carbonate (4.0 g, 6.8 mmol)



NVR (CD30D, 500 MHz) 59.17 (d, J = 4.9 Hz, 1H), 8.75-8.74 (in, 1H), 8.29
(d, J =7.7 H, IH, 8.21 (s, 111), 8.19 (d,J= 8.7 Hz, 1H), 8.11 (d,J= 8.0
Hz, 1H), 7.91 (d, J= 9.0 Hz, 1H), 7.81-7.77 (m 2H), 7.50-7.48 (m 214),
7.42-7.39 (m 1H), 6.02 (d, J= 7.8 Hz, 1H), 4.88-4.80 (m 1H), 4.65-4.55
(m 1H), 4.42 (s, 211), 3.95-3.85 (m 1H), 3.67-3.60 (m 1H), 2.90 (s, 3H),
2.62-2.48 (n, 2H); ESI Ms mz 368 [ MtH] . Exanple 15 - Preparation of
(-)-2-Methyl-5-(napht hal en-1-yl oxy) - 8- (yridazin3-yl)-2, 3,4, 5-tetrahydro-1H
-benzo[ c] azepine, tartrate salt [0161] Thi s conmpound was prepared from
(+)-2-nmethyl-8-(pyridazin-3-yl)- 4, 5- tetrahgdro-ll—l— benzoggﬁﬁepi n- 5- ol
from Step A ivareBrspepded in ®MIHE0uL) a‘fl?l WIS RV he ABDMPHYIE MES DYIg ng the
procedures o ml,ﬁ 40 mg, 0.33 mmol)

2- Met hyl - 5- (%&F? 3@5@’% ﬁﬂé’fﬁg (pyrf%l{ag(zhlcéllﬁ)o-p;mdmmgz ; 5gtetrahydro 1Hben
zo[ c] azepi newat ardkadamesamre( Albl@rmm@wg“@eteql &t TR0Uhfor & h@@lsi éfterp 100- 102C;

1H NWVR ( CD30D, .50 8 Hz,

1H), 8. (22 8¢ Qémggq rog temger_al_tarc( gne r%acuorhmgx ﬁg%aiﬂte%&ﬁﬁ%l&g}m%%h%%—b

((cji J - 2 ﬁz bfzd filldrhd thibugR a pbd oﬂCGhHB 'ﬂld—&[trdtihﬂas wasieg with, waset'ﬂ;rglc(kérwd%tbl) 5 99
S

g 95- 3. 85 (nPVGIISﬂdm@.S‘?é@*%F‘%dscoé‘g%mrf%i; Tg; d{‘%?"’g%wﬁe%fﬁ%@-a '52 (m 2H); ESI

M5 mlz 382 [ MibinatoEephip {% 11602 tPpEpartad diohomineftehe/mathdnol/concentrated
(-)-2-nmethyl-8-(6-nethyl pyridazi
phenoxy- 2, 3, AMBORRYY %‘B"eﬁi‘i}f’[ﬂé}éi@ﬂ%gylﬂ%ﬁ%lﬁﬁ -3 é’lh?no[xél62] Step A

To a sol uti 08 30f 5. 3nRARION el slelyghne((FE0 e 0109468 3nmopk))asian oitet hanol (500
m.) at OC was addea net hyl am n%g}(afoéoﬂ:é;m@gueou

d
"ol ne (1 g T068] ol ) StelHeThe S oS euR Reao o P30 R
Sodi um bor ohy, ?535%%31(1?@@%3%?@@@H@Aﬁ?&ﬁ%@d@la@hnIlisnigcmzeans The mixture

was stirred a hours. The sol vent was renoved, and the residue was
taken up wt hepmeésommngﬂ{@ﬁhﬁﬁmﬁﬁtahﬁ!@@lumﬁéw&lb@a?ﬁaﬂuq%‘ifeﬁ‘ b, &8 (g)ar at ed,

benzyl am ne ?éo@@ VB Uy PR S PR RO PRI, L0 ve L
6 7.48 (s, 1k L70 38 (Qtep 3=18 a@olhﬂon bt eﬂénﬁ@hnérd@ (B0mB 0@6Hzn011ﬁ1§’m 7 19
PRI BIER O ML CE T T G R

followed by slow addition of water (10 mL). The resultant solution was lyophahzed

overnight to give (+)-2-methyl-8-(6-methylpyridazin-3-yl)-5-phenoxy-2,3,4,5-

tetrahydro-1H-benzo[c]azepine, tartrate salt (200 mg, 87%, AUC HPLC 98.6%) as a

offowhite solid: mp 82-84°C; "H NMR (CD3OD, 500 MHz) 5 8.16 (s, 1H), 8.07 (t, /=

8.8 Hz, 2H), 7.69 (d, J = 8.7 Hz, 1H), 7.67 (d, /= 7.9 Hz, 1H), 7.26 (t, /= 8.2 Hz,

2H), 7.06 (d, J = 8.2 Hz, 2H), 6.95 (t, J=7.3 Hz, 1H) 5.75 (d, /= 7.3 Hz, 1H), 4.63-

4.53 (m, 1H), 4.00-3.90 (m, 1H), 3.68-3.58 (m, 1H), 2.93 (s, 3H), 2.72 (s, 3H), 2.55-

2.38 (m, 2I1); ESI MS m/z 346 [M+H]. '

{0171] Step K: To a solution of the enantiomer B (150 mg, 0.43 mmol) from

Step I above in methanol (2 mL) was added L-tartaric acid (66 mg, 0.44 mmol)

followed by slow addition of water (10 mL). The resultant solution was lyophilized

overnight to give (-)-2-methyl-8-(6-methylpyridazin-3-yl)-5-phenoxy-2,3,4,5-

tetrahydro-1H-benzo[c]azepine, tartrate salt (210 mg, 97%, AUC HPLC >99%) as a

off-white solid: mp 80-82°C; 'H NMR (CD:0D, 500 MHz) 8 8.16 (s, 1H), 8.07 (t, /=

8.8 Hz, 2H), 7.69 (d, J = 8.7 Hz, 1H), 7.67 (d, /= 7.9 Hz, 1H), 7.26 (t,/= 8.2 Hz,

2H), 7.06 (d, J = 8.2 Hz, 2H), 6.95 (t, /= 7.3 Hz, 1H) 5.75 (d, /= 7.3 Hz, 1H), 4.63-



above, acrylic acid (9.5 g, 131 mol) and pyridine (150 nL) was refl uxed
for 2 hours. The solvent was renoved, and the residue was dried under
vacuumto give the desired acid (37.6 g, crude) as a light yellowoil: 114
NVR (CDC13, 300 MHz) 57.68-7.75 (m 2H), 7.48-7.43 (m 2H), 3.67 (s, 2H),
2.84 (t, J =6.0 Hz, 2H), 2.56 (t, J = 6.0 Hz, 2H), 2.34 (s, 3H); ESI M
tn/z 272 [ Mt14]' [0164] Step C. A m xture of the acid (80g, crude) from Step
B above and triflic acid (350 g, 2333 mdftbl ) was heated at 120C for 72
hours. After cooling to roomtenperature, the mxture was sIowa diluted
with water (1000 nL) with ice-bath cooling. The aquequs m X

adj ust ed wi t H-SRAOHE 490 3900m, THY 3grfobdmvidd, 281 Badtlbd i ﬁH) 258

di chl oronet h nk Ag+pfri ed and concentrated to give the
desired | act aite (?ém%%mglmc{%% Gm dgrk oil: 'H NVR (CDC13, 500 MHz) 6

7.52-7.51 78(rn 1H) 7.38-7.37 mlH) 731728(m 1H), 3.89 (s, 2H),

2.84 (m 4H) ESI 80 D To a
sol uti on of inple 172 Prelég"a“ %Pfg? y&?ﬁ’ﬁ'@‘}{ien 0{ ag@é{?%p t hanol (20
m.) was added NaBH4 ( i C. e mxture was
stirred at OC for 1 h The sol vent was rermved and the residue was

washod i th BRE. °r?§‘§* (bt TS ALBR kTS SRR

washed with concentrate cohol (2.1
g, crude) as natthiamll(S@ﬂ inl) atl(l“ﬁl? “NNRic(ed:D@tlsf,laI@ﬂ@(‘Wsz#l GUPUSFER. 42 (m 1 H),

5 75.% o7 ( mioqppongaiioqhs iy o i Sngiduig Bingfo-grigy- P54 L 18-
'2.14-2.07 (3o tutesl. Sbﬂmiln&ikol(yﬂndd.&%ﬂ)g, SESMnMD Waw @l d@Fi6 poiviok§. 4The[ 0166] St ep
E T | ut f th 2.1 de) f S boy THF (50
m) e addediBRETS STEeRRIEC s i e SOV T e Ms TG B 5 ¢

nmmol ) and 1, lakeh a3 Q6th Gakdayd al.ldmmommadt Mehd @gtBe GyerOvad sepupdidd, aﬂa‘;%rcdom
terrperat ure The reaction m x ure irred at, room tg)%rat UI’\(EI‘§ fOI’ 5
hours. The nivithjrige,gaied grersodigmy ?fe 6? ST BiXe dh i {§%h wat er

brine, dried nidiRtvasdt: 'H Rk eebauesorappys 78 ad 1Ay, 7y arm:eogr aphy
(98:2 to 95: SC?deat &Qﬂace%at e/ met hanol j%@to ive E}JS I@ng gt her(?ﬁ(( g,
S5H)

crude) as a Brdin llﬁ),l724 (d, 1=, ABE1R19 @OfF M‘Iﬁz 6H)Z 337@ (7’ 13D. §

6. 96- 6. 87 . 8 > 2.6 H, 11-1), 4.00-3.75 1
3.49-3. 31 E%ﬁ%mﬁﬁ%ﬁ@g il S (s, 311)) 2.18-1.08 (ﬁnm lH)H) ES|

M5 nth 332 [ yM3L] " . $1®ﬂ67]ﬁ55cépxdﬁ of The twngdimint 636-0f, 1Bhanmibiede (3. 8

crude) from %ttepp A Ebove acrylic acid (9.5 g, 131 mmol) and pyridine (150 mL) was refluxed for
2 hours. The solvent was removed, and the residue was dried under vacuum to give
the acid (37.6 g, crude) as a light yellow oil: "H NMR (CDCls, 300 MHz) § 7.75-7.68
(m, 2H), 7.48-7.43 (m, 2H), 3.67 (5, 2H), 2.84 (t, /= 6.0 Hz, 2H), 2.56 (t, /= 6.0 Hz,
2H), 2.34 (s, 3H); ESI MS m/z 272 [M+H]"
[0174] Step C: A mixture of the acid (80 g, crude) from Step B above and
triflic acid (350 g, 2333 mmol) was heated at 120°C for 72 hours. After cooling to

room temperature, the mixture was slowly diluted with water (1000 mL) at 0°C. The
aqueous mixture was adjusted with NaOH to pH = 9. The product was extracted with
dichloromethane, washed with brine, dried over sodium sulfate and concentrated to
give the ketone (38 g, crude): 'H NMR (CDCHL, 500 MHz) § 7.52-7.51 (m, 1H), 7.38-
7.37 (m, 1H), 7.31-7.28 (m, 1H), 3.89 (s, 2H), 2.84 (m, 4H), 2.43 (s, IH); ESI MS m/z
254 [IM+H]"

[0175] Step D: To a solution of the ketone (1.9 g, 7.3 mmol) in methanol

(20 mL) was added NaBH, (418 mg, 11.0 mmol) in portions at 0°C. The mixture was

stirred at 0°C for I hour. The solvent was removed, and the residue was taken up with



DMSO (25 nlL) was added bi s(pi nacol ato)di boron (2.5 g, 9.8 mvoft and
potassi um acetate (2.41 g, 24.6 mmoft. The m xture was purged wi th argon.
1XBi s(di phenyl phosphi no) f errocenedi chl or opal | adi um (600 ng, 0.82 muol) was
added to the m xture. The reaction was heated at 85C for 1.5 hours. After
cooling to roomtenperature, the reaction mxture was diluted with

di chl oronet hane, and filtered through a pad of Celite. The filterate was
washed with water, brine, dried over saliumsulfate and concentrated to
give the desired boronate ester (7.0 g, crude) as a thick black liquid: ESI
M5 i nh 380 [I\/Hgﬁj [0168] Step G The boronate ester 3.5 . crud&l) from
Step F abovedicBowmetaoc/wateret byarganiq lauyivis seramabedayashsd withbging, digdy cesium
carbonate (4,0, 96 3ufR!a %}d cgr% 'Ee% t§%§@%&dﬁ&hbﬂ2%cﬁﬁ® d¥la)daAgili: vat er (5
m.). The meure was purge

1, 11- Bi s(di phénMpoBEhi m)MHz)r&)?;é@rédRémledﬂaﬂ add (m 1D4026rg236m33 ol )

Cool ing to r sBmierbt el Fad ¥ Bl e i M 3 [ B
di chl or orret hare.2 @neh, fidh,t2e34a9, 3 DLGH.0A (I}natﬂpfl.%:el.mt(m IENESAMS nét e was

washed with water, brine, dried over sodiumsulfate and concentrated. The
resi due was pef IMT®H: by flash chromatography (98:1.8:0.2 to 95:4.5:0.5

gi chl ﬁrgngt ?Zﬁl%]"ﬁt lhc'mssu:;éOI Eoﬂ%ﬂﬂhfegtifm aﬂdﬂﬂiﬁh rﬂraﬂﬁhﬁdjmdel)shZ%cgldﬁ)a ) o
met hy met pyri dazin 5- phenoxy tetr r enzo[cla
zepi ne (500 mt—bw%me&rylsalyb%%gif(é%g&%wf( F@%B‘éf%tl ]pg’ll%6¥‘ﬁlé°q} e base of
benzazepi ne iy 1%6%&1, R RREVE WaSorh ml\éaﬂe BYerM B aha kixereGhs dathitedPLC

(CH RALPAK AD co usi ng 80: 20: B}anell sopr opanol / di et h llam ne as

the el uente) “tlfdjvg!tqresaélﬁ'éﬁiﬂf@lﬁ@rshh@fﬁ(&s]w@ n,.pope. dried aggl eopcpiipdndhy ] and
enantioner B b eﬁ%g@hf{e@w:ﬁ: (%?orh@&%?@ﬁl@l@ilﬂ(pﬂ%%aﬁ@ﬂ To a solution of

t he enanti oner fromStep | above in nethanol (2 nl)
was added L- ﬁa:htom@hmlmbtmamvwgcermm amrmmunf ltdresidsn togivesthedesiigdi t i on of

varer (10,10 TIE LESLLTN S AD PSRRI, s gri R of ve

t et rahydr o- 1H:-33qaz0f ¢p&mmﬂne’ 24t(ark+ aﬂéizsalﬂt) {&D@ Jrg4.98%4d HABGAHRAIC 98. 6%

as a off- vvhltesolld 82- 84 0 8,.16 , 1H)

807 (1, 3 = o B0 T G eao b o SRR R Tk fn b2 gty )

%|zH) 1|7-|) 22 (7t5(s d9ilﬁJ080921 d-ﬁss (&H)SH 7ESI@/I£(ﬁL/z3379[BI+EI]*I-|z 2H), 6.95 (E) (J :1|7-|)3
' = m

3. 68- 3. 58 (mla 2, 9%tele§ TSR)SO‘UEOWQE"P%W?PB‘@@gsghd“é%@g’ sitﬁlig H): ES M

nilz 346 [NHﬂMstilio%ﬁ}@E)s dﬁch@is@lﬁéﬂl&tB}d%r&fSStif'@3$m@{ﬁh¢lpﬁﬁirpo&s§1ﬁxﬁ0 ng,

0.43 mml) from Step | above i n nethanol was added L-tartaric acid

(66 ng, O.44 amtmtr:)@5m97omai)byh@rrww@§pmﬁdUfthmoér1(110 nL). The

resul tant sol dded

()~ 2- ot hyl- (E]@Hc ]L, yrl g?feﬁg%%ggoﬁélgg’;ug% (gxggt?gQZSmmgl) was added to

t et r ahydr o- 1I-thcbmn<zttu[ic]l"btzwp¢twe wag aeatedat 85€5for lézxmrsmftegmmg\@@omc >99%)

o5 2 o bl 1 SoLLA T B0 O N GEFIRDABRlBL Bty 11,

7.26 ( t " = tBrodgtHz pad2ii)celité. TBe filtkateIras SvaBhadzyittowhter, Brigh d’@d °V~§’r sﬂdlzmg Hz, 1H)
575 ( d’ ) = Ifa%;e lz;%d conl_gntratcd(%o give the desired boronate ester (19 g, crude) as a thick

black liquid: ESI MS m/z 418 [M+H]".

[0178] Step G: The boronate ester (5.5 g, crude) from Step F above, 3-chloro-
pyridazine (2.0 g, ~16 mmol), and cesium carbonate (4.2 g, 13 mmol) were suspended
in DMF (30 mL) and water (8 mL). The mixture was purged with argon. 1,1-
Bis(diphenylphosphino)ferrocenedichloropalladium (400 mg, 0.52 mmol) was added
to the mixture. The mixture was heated at 100°C for 2 hours. After cooling to room
temperature, the reaction mixture was diluted with dichloromethane, and filtered
through a pad of celite. The filtratc was washed with water, brine, dried over sodium

sulfate and concentrated. The residue was purified by flash chromatography



80 4.53 (m 1H), 4.00-3.90 (m 1H), 3.68-3.58 (m 1H), 2.93 (s, 3H, 2.72
(s, 3H, 2.55- 2.38 (m 2H); ES! Msin/z 346 [M-H . Exanple 17 -
Preparation of (+)- and (-)-5-(4-fluorophenoxy)-2-nethyl -
(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H benzo[ci azepine, tartrate salt
[0172] Step A: To a solution of 3-bronobenzal dehyde (75.5 g, 408 mmol) in
nmet hanol (500 nL) at OC was added net hyl am ne (40% i n aqueous, 38 g, 490
mmol ), and iodine (1 g, 3.9 nmmol). The # xture was stirred at 0C for 30

m nut es. Sodi um borohydride (23.2 g, 614 mmol) was added in portions. The
m xture was stirred at OC for 5 hours. The sol vent was renoved, and the
resi due was (%ﬁkb& 012;10\?,1514?5 Qi dishlopamptiane/McH B OPRERBACA FRMGRYENi ¢ | ayer was

separ at ed, r« ne.,. i f aRd.gipngerd-rated to
oTre the benz g}h&'(gédgs'('?&t b&lgld tmsrylé@ﬁa%wﬂg V\(lf}%xﬁ‘da: ‘Hm_ge (CDCI ted Lo
MHz) 87. 48 ($¢traﬂlﬁ)rp 1 H-B88z¢[d]az¢pn g—|,§5%fq;q)2 stqps)gqs gucproy-oig, RiH), 7.19

t, J=-- 1 7 E jM11] 4.
f0173] St ep o a(hek %Mglﬁ) %?Q?ﬁ%yt?‘)e“n% an (% %?44{“‘ %_LL%@A' I()%p?lr{om St]ep A
?bovg hacr yl I4%<]sa(@ud=|:(@Ht'é B), 430-4mm0r0), )Hancsswn (@M, HH)(ZLSBOZ BLjm\idB, rgfl uxed

or ours. e solvent was r S| un er
vacuum to gi v@2mRSHEG 4= (PH% IS{TD%/‘?&%? gsc’”g 4*‘3\».4%@ \vaa\?\/%{ ‘?9{ NVR
(CDC13, 300 Mu)3.81 &715273 BB3 (18 mak), 2.5 @&m495(1m5(ﬁxk&H),3 8071, «:Hm,zH) 2.84

t, J= 6.0 Hz, 211 ES! M5 mlz 272
EMFH] + [0174!@&)6&;9%1( %hp,@%zrp@%ﬁmt% 58l WS(”Q/E)%BO [Lké]g%ﬁe) from Step B 2bove

and triflic 261’@ (350 %aiﬁ%} tﬁg"%l&lo%&hla%ﬁkﬁa A 38280l BomReigur s.  Af t er

cooling to roo nper at he m xture dlluted wi.th water

(1000 ml) at ab@elrrrféﬂ“a‘qwdé@i W&F&k%%@sﬂ%ﬂ%@edomﬂ NESHCEEODH = 9. The

product was SR do Medtivadkdriived dThed over
sodi um sul fa?ﬁé&%ﬂ%&%ﬂgﬁf\gg%ﬁ%bgﬂ&ﬁﬁ&glﬁm&g&”ﬁkgdﬁ% oneoég?,gt:;% cruge) 1H NWVR

(CDCb, 500 Nhiggidug va@-prriidd nflash ehronmatoggphy (%3 72. T3 ta Byt 28 (m 1H),
3.89 (s, 2H), ac%%tefélnc(ﬂ{ﬂm?c'é,}mﬂ f‘é?ﬁ‘("ik nflid) b hyd 1%.3'5/% éﬂv@ {h% d@ééd bividi]

101751Step D: ion o et one i n met hanol (20
m.) was adde(iBNﬁBlg%W/éD]ﬁarvgntc:hdl1d3Et$i1MS)m/lzr25@B‘fIt*ans at OC The m xture was

L an 0 AL Ol 1 MOUlep 2718 LIBINENbr HEL RS Hyridl S ofsops Aue vs
tetrahydro- 1 H-benzo[c]azepin-5-o0l (170 mg, 0.67) from Step H above in THF (5 mL)
was added 4-fluorophenol (98 mg, 0.87 mmol), tributylphosophine (176 mg,

0.52 mmol) and 1,1'-(azodicarboyl)dipiperidine (220 mg, 0.87 mmol) at room
temperature. The reaction mixture was stirred at room temperature for 3 hours. The
mixture was diluted with-dichloromethane and washed with water, brine, dried over

* sodium sulfate and concentrated. The residue was purified by chromatography (98:2
to 95:5 ethyl acetate/methanol), followed by preparative HPLC to give 5-(4-
fluorophenoxy)-2-methyl-8-(pyridazin-3-y1)-2,3,4,5-tetrahydro- 1H-benzo[clazepine
(120 mg, 51%) as a gum-like solid. This compound was resolved using Chiralcel OJ
column (eluente :80 Hep:20 EtOH:0.1 DEA) to give (+)-enantiomer (36 mg)) and (-)-
enantiomer (37 mg).
[0181] Step K: To a solution of the (+)-enantiomer (36 mg, 0.10 mmol) from
Step J above in methanol (1 mL.) was added Z-tartaric acid (16 mg, 0.11 mrol)
followed by slow addition of water (5 mL). The resultant solution was lyophilized
overnight to give (+)-5-(-4-fluorophenoxy)-2-methyl-8-(pyridazin-3-y1)-2,3,4,5-
tetrahydro-1H-benzo[c]azepine, tartrate salt [46 mg, 88%, AUC HPLC >99%, [a]*’p,
+57.8°, (C, 0.19 Methanol) as a white solid: mp 96-98°C; "H NMR (CD:0D, 500



81 dichl oronmet hane/water. The organic | ayer was separated, washed with
brine, dried over sodiumsulfate, and concentrated to give the alcohol (2.1
g, crude) as a dark oil: "H NWR (CDC13, 300 MHz) 8 7.60-7.42 (m 1 H),
7.37-7.33 (m 1H), 7.26-7.23 (m 1H), 4.86-4.82 (m 1H), 3.90-3.84 (m 1H),
3.72-3.67 (m 1H), 3.22-3.18 (m 1H), 2.90-2.82 (m 1H), 2.34 (s, 3H),
2.14-2.07 (m 1H), 1.95-1.912 (m 1H); ESI M5 mz 256 [MtH . [0176] Step E: A
m xture of the alcohol fromStep D abovg (15.2 g, crude),
tert-butyldinethylsilyl chloride (10 g, 66 nmol), imidazole (11.1 g, 166
mml ) and DMF (100 ni) was stirred at roomtenperature overnight. The

m xture was N]Hﬂ)lﬁ@dl&lmluh“ﬂ@t['@’,,lHi.E&MI‘&i%ﬁn&”d[Dgglgg (a8 Heol ik 7 8h, bri ne,

dri ed and congce T ue_ f L
(65°1. 510 5 N353 S8 B R MR 1L Ehe M i 1) oo 08F Wy
hydr oxi de) tgzgi H/)e4t9tna sdasi, 1 HY 4s96-4/50 @t,HED), 4.42(sg3 HE.r3$ed. 88.51@1 aiH),r?oWn oil:

1101 NVR (CDer3, 500 He, 7.24 (d,
J=7.9 Hz( fp> o, 5@8 )(i}gﬂi ?9}‘%@?8 %%)3E%‘iﬁ§g’gﬁ3?bﬁ[.ﬂ“’i 3. 27 3.18 (m(
1H), 2.36 (S m@’z}) el 8B £ SBlutDd)of thk. (3Penint@dng 17 @RE)0. 100mBd]) Eom 9H)

0.097-0.085 (m 6H) ; M5 nz/z 370 +, [.0177] Step.F: To sol ution of
t he bronide é?ﬂ J@bo‘{?rlﬁdf&?}hafl?lc%nét éﬁsﬁl‘%%@ﬂ[‘ lﬁﬂgp\%éé "R d

bi s(pi nacol aFoQﬁ)dAeHJBleBw(a%d&oﬂof&étcﬂ(srmpj )Tlﬁﬁékuﬂﬂit@&ﬁlxmm%[ﬁlﬂ&eQQ 59, 97
mmol ). The m xture Wwas ge wi th argon

Bi s(di pheny! pyroeight tn@)\feér)r @eﬁéﬂ?@ﬁvwbﬁm%rwl%@ #2251l ) was
added to thete@aﬁdﬂ& EiH—JJﬁ?o{c bdOR RS st g 2 g{é gg%ﬁﬁﬁtmcbd@%'lw5§, After

cooling to room erature, he reaction m xt ure was diluted wth
di chl or onet ha6e, (@,rmzz Meﬂmcduastaqwm@qha rpaﬂo—ﬁi"(befﬂ NMR (GROB 0P MHB was

hed with f d ted t
give the deshodd Gurerait depar ke gh BpuR s S ORISR 7ot o Ces
ll\:/B gf z 412 [ mle; 8 fizolﬁﬁld’fetse(a SG= 8.0hez, bay, m@%aﬁ el $65(dg./ = (Sr&ida)IHD{ om( le,t gp

above chl oro ridazine cesi.u nat e
g, 13 mmol) @&t %ﬁé‘%éﬁﬁe‘bs‘? ﬁ5§>m‘-* ](}%’@4#? m %vg? 31%96% ﬁ‘@) 5]16%'% 5@& xture was
purged with QHQ%O &, 31y, 2 Bu(3i (aheny. Hsh asphizBe) ferHgcenedi chl or opal | adi um

(400 ng, 0.52 mmol) was added to the m xture. The m xture was heated at
100C for 2 hours. After cooling to roomtenperature, the reaction m xture

was diluted w ngi’d_fgﬂm p.resmftiaﬂra@ ).arma;;mhmﬁgcynsmqugam $ahaed i te. The
filtrate was it ¥ S raRbdr B9 - BbiaB L S pmeSAMEa [ ate and
concentrated. The resi Jué Was purified by flash chr omat ography 82

(98:1.8:0.2 gﬁhs%g 4. 5: @nSaibivE Bh RS RRB WARpRMBE HaRT-hemRCEPyriadad3 giywoni um
hydr oxi de) t

5-(tert-butyl2d wwbsdrpyufbkworz]aﬁmwfmﬁnznp%f?n Han Erpmplg ifansl 3 4 5.

}\f/}?r ?%‘é{g 1%@%%8@@6 gﬁi‘e ﬁo&dué%@sﬁ sJZK,Sirﬁﬁis])n Bandl o Q»y@s70|5 I4 71?0

(m 2H), 4 9N phthalen- BylbeEZ-meﬂw) -8- (nymxtazm—& (Zr%;’l ﬁ.le@ylhyd@%g 333 (m 1H),
2.97-2.91

). 4.82 (t, Pﬁnﬁ@iaﬁ?‘“ei at%ﬁHéﬁggdéiﬂ(& Yhstar 03(c2g ?9 My an&%ﬁ% (s
3H), 1.95-1. &SNKa{@soawm 12089223106'31 NMR@Jﬂ)somsmwsz,) 59HY, (dof@wm 085 (m
6H): ESI MS nth 370 [ Mt _

1H), 8.22 (s, 1H), 5 19 (d, J = 8.7 Hz, 1H),7.81-7.76 (m, 4H), 7.71 (d, J = 8.3 Hz,

1H), 7.42-7.32 (m, 4H), 5.95 (d,J = 8.1 Hz, 1H), 4.96-4.84 (m, 1H), 4.68-4.60 (m,

1H), 4.44 (s, 3H), 4.05-3.92 (m, 1H), 3.72- 3.65 (m, 1H), 2.96 (s, 3H), 2.65-2.49 (m,

2H); ESI MS m/z 382 [M+H].

Example 19 - Preparation of (+)-5-(4-fluorophenoxy)-2-methyl-8-(pyrimidin-5-
yD)-2,3,4,5-tetrahydro-1H-benzo[c|azepine

[0184] Step A: To a solution of 3-bromobenzaldehyde (75.5 g, 408 mmol) in
methanol (500 mL) at 0°C was added methylamine (40% aqueous solution, 38 g,



[0179] Step H. To the solution of the ether (1.3 g, 3.8 nmmol) fromStep G
above in THE was added TBAF (1.0 Min THE, 10 nL, 10 nmol). The reaction
m xture was stirred at roomtenperature for 3 hours. The sol vent was
removed. The residue was purified by flash chromatography (97:2.7:0.3 to
93:6.3:0.7 ethyl acetate/nethanol/concentrated amoni um hydroxi de) to give
the desired al cohol (340 ng, 37% as a white solid: ESI M5 nilz 256 [ M+tH| +
[0180] Step J: To a solution of the 2-nmeghyl-8-(pyridazin-3-yl)-2,3,4,5-

t et rahydr o- 1H benzo[ c] azepi n-5-0l (170 ny, 0.67) from Step H above in THE
(5 nL) was added 4-fluorophenol (98 ng, 0.87 mmol), tribu Iphosophlne (176
ng, 0.52 mo#y0 mmol)lamt iodiag tidk. 3 HEy D) ahﬁ)ﬁb’éﬁich%éfIWM né 9rp. 87 nmol ) at
roomt enpera Th C o ixaper ature for
3 hours. Theg% H%Utr ees\?éh ?MB({ ghé‘&'ﬂ %dpgﬁnﬁdé{rﬁ%ﬁhgg%dtgnd washed with

wat er, bri I’IEpoﬁbnSEd[‘lmmktum‘)daﬂmISdl kf BEdomhbowsd nEherelvariarns ropeve 88¢due was

urifiedb cromatorah to. 9 t hanol f ol | owed
Ey pr epar a%/I Vg uge dlqgla_ p né 6/ regi was p%i‘tﬁm%%@gétw@&le&rﬂ&e%{nﬂe ),

f1 uor ophenoxyﬂch%rdmétheyl& 8”hé px}gamdbazycm&-spﬁarﬂtp& whasbedt witl brineddiedivebenz oNaz epi
ne (120 nmg, 51% as

K d. Thi
O Vol cel o S e HG n bt o e RE R AR e Rad £RALJPR 151 N0
(+|) te_nantl ?mtﬁ%ht(y%ﬁom)x) I?NMF( (ODCL@rwommmmsqs mg) 7.38Q4,9HL%0 éx, 14-;{), To a
solutron o e +)-enanti oner eln
met hanol (1 fH2Y ( &@&&diﬂlt'?alﬁt(arf. rT??QEEZd )1% 2%‘ %ﬁm) Fgﬁqﬁg\/\ed by

sl ow addi ti 09;/?500’@&% +(5 mL). The resultant solution was |yophilized
overnight to

(+)-5-(-4-fl l[l@)lrﬁébhenoxWPﬂ riesciytiongy theyienadamine 2638, 131 umplifrom

t et rahyd 1 Tl R or >99%
Lo 250, 457, S LA BHIRA 0 1 PRl piflincRS0 B frel SR R

(CD30D, 500 281’6uM-IZI)105019€1118va$ d;mQJ/ed; and thepipsiduetyyas d@emnf@r I@u(uﬁﬁm gi, 8..09

d,J= 8.0 Hz = 1
(9.9=8.8 il of o dios Tl i S npHElend SRuliingry Befrts. 1)
g g 1513:, ) 421 g,gx g(éﬁ) 7&3@43(%%})% 878(3(21&1) 1+I[ﬂ)1 M£t|_ﬂ 3:65[2%?3’231%”6(&“?0% 9? ES

e o a sol ution
of the (-)- eﬂéﬂt?%kgﬁlb?sws ’G/Z %9 from Step J abO\I?e in nmethanol (1

nL) was addedgiggjartar Sﬁzp@'ﬁnﬁﬂtﬁrerm,the(hcikﬂ{wg&h)def ﬁbﬂn@l@d?» b)l;()vslamw addi tion
of water (5 nL). The resultant solution wa Lzed o ed' ght to give
%ﬂurg g% 1 &

()-5-(4-fl uortnﬂﬁeln@&%(l 2-wasthggted al 20V fogdzi mixhage gogle ice-

tetrahydr o- LB 198! trhk A TBqucBBYixAEWHPLC >99%
[a] 25D, 46. 8%391 %ﬁ%kﬁ]ﬁé%&ﬂgggh@&ggﬁigﬁmﬁte . HNVR

( CD30D, 500 Mdp)steangrw @sing Na@Hy . @emzodugwa& @ser@%Wlilgdlemezm%an% 09 (d, J=

8.0 Hz, 1 e dnd oncentra el
2 07-6 97 (m aZfEBd &fglgglgf?c 81%6%0%3%&611?’5%1&@ filté @5 cf&l) e"nt(teatQE?ﬂv'éth EDG 4 50

(m 1H), 4. 4%elome (B @cmdé)&ﬁ&&rlfﬁ&l(thMlR)(,CE{ClsZO@NQ&)@,ﬁSZiml m 160 (s, 3H),

2.54-2.38 (m_2 [ P g, Of
() _5- (napht haf- %1?"_:075751]110&13/57%11 @‘} 1% pyrmﬁ%%% amPs APR, 31, ¥
MS m/z 254 [M+H]",
[0187] Step D: To a solution of the ketone (1.9 g, 7.3 mmol) in methanol

(20 mL) at 0°C was added NaBHs (418 mg, 11.0 mmol) in portions. The mixture was
stirred at 0°C for 1 hour. The solvent was removed under reduced pressure, and the
residue was partitioned between dichloromethane/water. The organic layer was
scparated, washed with brine, dried over sodium sulfate, filtered and concentrated to
give the alcohol (2.1 g, crude) as a dark oil: "H NMR (CDCls, 300 MHz) § 7.60-7.42
(m, 1 H), 7.37-7.33 (m, 1H), 7.26-7.23 (m, 1H),4.86-4.82 (m, 1H), 3.90-3.84 (m, 1H),
3.72-3.67 (m, 1H), 3.22-3.18 (m, 1H), 2.90-2.82 (m, 1H), 2.34 (s, 3H), 2.14-2.07 (m,
1H), 1.95-1.91 (m, 1H); ESI MS m/z 256 [M+H]".



yl)-2, 3, 4,5-tetrahydro-1H benzo[ cl azepine, tartrate salt [01831The above
conpound was prepared from 2-net hyl -8-(pyridazin-3-yl)-

2,3,4,5-tetrahydro- 1H benzo[ e] azePin-5-0l from Step H in Exanple 17 and
napht hal ene-2-o0l follow ng the procedures of Steps J, K, and L in Exanple
17. 0-5-

(Napht hal en- 2-yl oxy) - 2- et hy1- 8- (pyri dazi n-3-yl)-2, 3,4,5-tetrahydro-11-1-
benzo[ c] azepine, tartrate salt [AUC HPL&E >99% [arp, -33, (C, 0.033

Met hanol) is a white solid: nmp 120-122C, 'H NWR (CD30D, 500 WMHz) 69.17 (d,
J =4.9 H, 1H), 8.22 (s, 1H), 8.19 (d, J = 8.7 Hz, 1H),7,81-7.76 (m 411),
7.71 (d, J =I®88l Hz, 1§9p E7Tagsqluton ghhe dmholﬁ-.o%“@é?)%mﬁ@?? qhove iy
4.96-4.84 ( ) G874 mofi 44 o 352 3ol hiOBoBhRBpti®  11-1)
3.72- 3.65 %Hhmmi%@g? g 3%‘?‘?’%@8@-2.% (m 2‘?1}; LRI 62

[ MbH] . Exanp(38 i@, 15.Prepdy awdi loh-(adodicarboyl)dipiperidine (3.84 g, 15.2 mmol) at room
()-5-(4-fluorophenoxy,).-2-net hyl-8-(pyri.m din-5- ) .

y1l)-2, 3, 4, 5- feéfptc%?ﬂﬁfﬁr%belrlgl‘-incg]é’ﬁ%Bftgfea‘g%;ﬁlhﬁggitd PR {LRRsE R 75 BOUS1 ut i on of

3- br onobenzalgigbyeeh (ibhloforgkth40 Sndwadhkd iwith veitdrand brifd 88edder stdi®C was added
met hyl am ne (40% aﬂue us,solutio

, 38 4 490 . i adi. 1 g,
30 T 1) Y S e saTs et . TRIPSR CR e

bor?hydri de Gfﬁaéh GlurfiléhrmRbgramasdREBasndiRunk 990,006l or0Por ti ons. The
m Xture was S

tirred at OC for 5 hours. The sol vent .&Ss re verg 1Pnder
reduced presélﬁh@fo%%@nﬁwﬂ}aégli/‘iﬂ’ﬂ%e%@d ﬁ’&F’Pi“t“i“bW@’g‘”% YRR GBTEF Yand
di chl or oret hgﬂ[%?cha}f‘ﬁoWe%?,'v%i&t@%@srthe‘!@s%nﬁﬁi@é‘E@E&%es‘(@ﬁﬂ&ﬁLW”Ithla wiitene, dried
over sodiumsultate, filtered and concentrated to 8| ve the benzyl am ne (80

g, crude) as ingoluplgiprecinitetedrmesid was ramoyQiRy (dirsties, angdhe fihtizle ¥ps7 48 (s, 1H),

7.38 (d, 8.0 Hz. 4 e i H bk ) 1H)
3. 72 Es, 2H) %F%?‘%ds‘?“d%e?&ﬁ%ﬁ RS/SBL@%%}C'?% f(‘)%{-%dﬁﬁ%g cbbumnirdnogtiphy L)

(cthyl acetate, then 99:1 to 95:5 ethyl acetate/methanol) to give the aryloxyether

(2.5 g, partially pure) as a brown oil: 'H NMR (CDCl;, 300 MHz) & 7.34-7.31 (m,
2H), 7.18 {d, J = 8.7 Hz, 1H), 6.93 (t, J = 8.6 Hz, 2H), 6.84-6.79 (m, 2H), 5.24 (dd, /=
7.8, 2.9 Hz, 1H), 4.00-3.75 (m, 2H), 3.40-3.20 (m, 1H), 3.10-2.90 (m, 1H), 2.32 (s,
3H), 2.20-2.05 (m, 2H).

[0189] Step F: To a solution of the bromide (2.5 g, partially pure) from

Step E in DMSO (38 mL) were added bis(pinacolato)diboron (1.64 g, 6.48 mmol) and
potassium acetate (1.73 g, 17.7 mmol). The mixture was purged with argon for

~ 10 minutes, and 1,1'-bis(diphenylphosphino)ferrocenedichloropailadium (140 mg,
0.18 mmol) was added to it. The rcaction was heated at 80°C for 2 hours. After
cooling to room temperature, the reaction mixture was diluted with dichloromethane,
washed with water and brine, dried over sodium sulfate, filtered and concentrated to
give the desired boronate ester (3.0 g, crude) as a black oil which was used in the next
step without purification: "H NMR (CDCl;, 500 MHz) 8 7.65 (d, J = 7.6 Hz, 1H),
7.60 (s, 1H), 7.31 (4, J = 7.4 Hz, 1H), 6.91 (t, J = 8.6 Hz, 2H), 6.83-6.81 (m, 2H),
5.31-5.29 (m, 1H), 4.10-3.75 (m, 2H), 3.40-3.25 (m, 1H), 3.10-3.00 (m, 1H), 2.30 (s,
3H), 2.20-2.05 (m, 2H), 1.33-1.27 (m, 12H).

[0190] Step G: A mixture of the boronate ester (0.5 g, 0.98 mmol, crude)
from Step F above, 5-bromopyrimidine (0.31 g, 1.96 mmol), and cesium carbonate
(0.96 g, 2.94 mmol) in a solution of DMF (6 mL) and water (1.5 mL) was purged with

argon for ~10 minutes. 1,1-Bis(diphenylphosphino)ferrocenedichloropaliadium



[0185] Step B: A solution of the benzylam ne (26.4g, 131 mml) from Step A
above, acrylic acid (9.5 g, 131 nmmol) and pyridine (150 nL) was refl uxed
for 2 hours. The solvent was renoved, and the residue was dried under
vacuumto give the acid (37.6 g, crude) as a light yellowoil: "H NWR
(CDC13, 300 MHz) 57.68-7.75 (m 2H), 7.48-7.43 (m 2H), 3.67 (s, 2H), 2.84
(t, = 6.0 Hz, 2H), 2.56 (t, J- 6.0 Hz, 2H), 2.34 (s, 3H); EST Ms nt/z 272
[ MtHr [0186] Step C. A mixture of the a®d (80g, crude) from Step B above
and triflic acid (350 g) was heated at 120C for 72 hours. The m xture
cooled in an ice-bath and slowy diluted with water (1000 %A&The pH of
aqueous mi xt (4@ mga8 3hdjmedt wah qddpc&toghwmﬁgcwéqu&réerpb%@d@fg dolext r act ed
Wi th dichloropg paﬂ erc dﬂﬁg réMnrl p:n1 f*a e, t%ﬂe%aoﬁ‘ﬁﬁﬁtuﬁs‘l@i@%&ﬁlﬁﬁt e,
filtered and concen rate [ €tone (38 g, crude) as a dark oil:
1H NVR ( CDCl Sighl6fheMeizd, v&ﬁleﬁz’mmmcr(and biikf), drigd @6:r Foddym spifata itered agd - 7. 28

1 3.8 t/z 254 [ M+11] .
E(TlS?i_D St ep Dc"“‘(f?tr&‘%goffﬂ‘ff%ﬁ é?ﬁt'{‘lﬁw & "f%e%@@?’ek?'m}&?‘%“@# R h<[51nol ](20
m) at 0C washassiegrapaibg: 9(14cﬂl&lcrrgmcﬂlane®maﬂmio)fcdmezpmtetd amsonifihe ni xture was

t d at OC f hy d

2nd the resi BURAE B84 T e AN R TE ) e Ha RS AR ErS CThe.or gant ¢
layer was sepgtatad HW&QD@B;UGOMHB@Q‘m(sﬁﬂ{pﬁeﬂ(ﬁaﬂ)mmﬂmaﬁe filtered
and concentrated to give the al cohol g ) r.k o} H NWVR

(CDCl 3, 300 WHisy-98%. mz4!r12 5 (dd, 45 7573 %?19271%)34(1& @rﬁ)ﬂ 2$2364°7 %% (m

1H), 4. 86- 4. 8@(1’&31%9%%01&) §4log«m3H}H)20-§1(7 t 3H7 (m 1H), 3.22-3.18 (m

1H), 2.90-2 (m 1H), 1.95-1.91 (m 1H);
EST M5 tn/z 256 [MrH +. 85 1018818t ep E To a solution of the alcohol 3.0

g, (1:r5ugezml‘)lr¥m Stllegl (}D laljg ar%twﬁ{igfrﬁé} B )?zdﬂﬁﬁ:yﬂséii}%y@%ieaol (1.71

- (azodi car boyl )d| pe7r r‘rprolqz;) at room tenperature.
The reacti on dyLxt ure 3%11 $, diluted
wi th dichlor gﬁbphane \gﬁﬁ% &Hgﬁ{lﬁp‘”%q{g%a %@%F{%}rﬁ%ﬂp{g{:ﬂ&%&r sodi um
sul fate, fil Sepétofdhdmpenidaningalicomildds. 25 edb’t’femrrpﬂ esuial BomSten B pEat i on of

th id fl I t
09:0. 6:0.1 1 Brar BT D SR E AR P RS L AR A el
hydr oxi de) gauepiotisct pas bbtainkd aspuisrodi dehnaePlioyisid): MS m/A@3BEMHRES t hen

soni cated in hexanes (---100 nL). The white insoluble precipitate forned
was renoved by filtration, and the filtrate was concentrated under reduced

pressure andgkempiardif-irgdpdmeibh aﬁ(@)gqqunu@mmm;@gnaﬂ&nylémm acetat e,
then 99:1 to“Q'S"%—thIz?r%E Bl BBlA m%tsxyggwatznemwwxyet her (2.5 g,
partially pure) as abrown oi | : 1HN 13 00 MHz) 8 7.34-7.31 (m 2H),

(7658 (7 d,8 J; goﬁz ; 1Hirhls &)ﬂ%uﬁd waslpfeﬁaréd bizfoliddink)the HmBdr- ;ﬁoc]:ﬂm(eml 2H), 5.24

: , 4.00- ( .10-2.90 (m
1H), 2.32 (sSt%l-(é Of@xamlezl%!?“(grﬁor‘?{g&e es{eb%@fﬁpe% égxa%*‘g\ I_‘%‘fi 8fion of the
brom de (2.5 95 (§a‘zﬁ1!i¥mmér Q)aeEfo@ﬂét%h@labt&uﬂe@a%@lba%mmmne{sadded
bi s( pi nacol ato oron . mol ) and potassium acetate (1.73 g,
17.7 mmol ). TH%?’ﬁﬁ[Mﬂﬂe was pur ged with argon for

Example 22 — Preparation of (+)-8-(4-(ethylsulfonyl)piperazin-1-yl)-5-(4-
fluorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo|clazepine

[0193} This compound was prepared by using the bromide from Step E of
Example 19 and 1-(ethylsulfonyl)piperazine via a cross coupling reaction using
Pd(OAC),, X-phos and Cs,COs in refluxing toluene (31% yield): MS m/z 448
[M+H]".



- 10 mnutes, and 1, 11-bi s(di phenyl phosphi no)ferrocenedi chl oropal | adi um
(140 ng, 0.18 mml) was added to it. The reaction was heated at 80C for 2
hours. After cooling to roomtenperature, the reaction m xture was dil uted
wi t h di chl oronmet hane, washed with water and brine, dried over sodium
sulfate, filtered and concentrated to give the desired boronate ester (3.0
g, crude) as a black oil which was used in the next step w thout
purification: ill NWR (CDCl13, 500 MHz) & 7.65 (d, J= 7.6 Hz, 1H), 7.60 (s,
1H, 7.31 (d, J =7.4 Hz, 1H, 6.91 (t, J= 8.6 Hz, 2H), 6.83-6.81 (m 2H),
5.31-5.29 (m 1H), 410375( 2H), 3.40-3.25 (m 1H), 3.10-3.00 (m 1H),
2.30 (s, 3H) Example23- d’seuwﬂmfﬁl and (9- 22?16('\3‘!-“1(%3. 101901Step G A

m xture of the boronat(&ridugremethyl)phepoxp)-Dd4intsirahydraddi-benzgisiasiepiper apove,
5- br omopyri ni di ne (0. 3argate$aloe nmol ), and cesium carbonate (0.96 g, 2.94
mml) in a solution of DMF (6 nL) and water (1.5 nl) was purged ?tih argon

for -10 m nuf®84] | | r-éit@(ﬁi h@ﬁWWé@%W“ﬁﬂ?m@FK%7c%&&?pW@P Spuliradium 86
(240 ny, (’QR@% 0 1t | Q?gu&ﬁe nmwéérr&lux\é@f&h noas. theforieatled at 80C

for 3 hours roo nperature, the reaction m xture was
di | uted wit hragicyhd, @n@mtrtﬁam wawdgmewdm muwatt@gwaﬁ@ desiredaciddp® 8d over

sodi um sul fate f|| c d e S
purified by fﬁ?g@é’? 1|g£1/teycée lﬁ %III gggm L@%ﬁé?gg:@{% gfyo?ég?;}ai% gﬂv&

di chl or onet hang/2mat(harod ik BiacHy 2.46 ecl/ adrioiiz, Qi) wzﬁr(e)dfﬂe)ESIMSm’z i%t gi ve the
desired benz?zeﬁ e (126 ng, 35%for 3 steps) as a brown oil:NVR (CDC13,
300M—|z)89 i 8.92 (s, 2H), 7.50-7.39 (m 3H), 6.99-6.84 (m

3%5 ‘;’ Sg Edfbw 7. 5 St B HZmix&h‘ﬁz ofzegeg&igm&cg Ernle)didm st@ BAbSe3Ad (m  11-1),
m
w:g cléorcdf (# S kﬁ@?{@%&ﬂ% ?W%ﬂ%%@?@&f& Eﬁcess

Preparation 8fo

yl)-2,3, 4, 5- 1fdyabmeh vdd-Basaf mc&%ﬁ@amas[@sk&%dr hlcﬁcm&maumm prepar ed
by fol | ow ng thé simlar procedure in Step g@'e 19 usi ng t he

br oni de (0. 28ig, Tgth?‘isqu wag pddrd AR éﬁe%‘OEmB‘PD AyrEregastpivEd and
4-(4,4,5,5 tﬁ}rrsmth»r%ehﬁm%&sggﬁ@@m& RE- v?a'téf@nd%r@éﬁl hﬁry@ﬂe pr oduct

was obtalneda rown foam (4 i eld) rnz338&'l nmple 21 -
Prepar ati on oéutajizgltp B thm)(ﬁ@gh%bmyi)ed ithdhasfarryp agl egllx’fufe was

tetrahydro-1 FI%%% wagﬁeﬁ%& &%Trx&mxalmeazm@T&rmasewisﬂé@%ltﬁ Blige, apgPOUNd was

prepared by rocedure in !
and concentrated to give the de51red lactone (9.2 g, crude) as a brown oil: "H NMR

(CDCls, 300 MHz)  7.77 (d, J= 6.2 Hz, 1H), 747 (t, J= 6.2 Hz, 1H), 7.37 (1, J=
6,.2 Hz, 1H), 7.19 (d, J = 6.2 Hz, 1H), 3.94 (s, 2H), 2.95-2.82 (m, 4t), 2.43 (s, 3H);
ESI MS m/z 176 [M+H]".

{0196] Step C: To a solution of the lactone form step C above (9.2 g, crude)
in methano! (100 mi.) was added NaBH, (3 g, crude) in portions at 0°C. The mixture
was stirred at 0 °C for 0.5 hour, The solvent was removed, and the residue was taken
up with dichloromethane/water. The organic layer was separated, washed with brine,
dried and concentrated to give the desired alcohol (6.3 g, crude) as a dark oil: EST MS
m/z 178 [M+H]".

[0197] Step D: To a solution of the alcohol (270 mg, 1.53 mmol) from step C
above in THF (50 mL) was added 4-trifluoromethoxyphenol (442 mg, 3.1 mmol),
tributylphosophine (615 mg, 3.1 mmol) and 1, 1’-(azodicarboyl)dipiperidine (772 mg,
3.1 mmol) at room temperature. The reaction mixture was stirred at room
temperature for 5 hours. The mixture was diluted with dichloromethane and washed
with water, brine, dried and concentrated. The residue was purified by

chromatography (98:1.8:0.2 to 95:4.5:0.5 dichloromethane/methanol/concentrated



Step G of Exanple 19 using boronate ester from Step F of Exanple 19 and 6-
chl oropyri dazi n- 3-am ne. The product was obtained as brown oil (37%yvyield):
M5 nilz 365 [MEfi] Exanple 22 - Preparation of

()-8-(4-(ethyl sul fonyppi perazin-1-yl)-5-(4-

f I uor ophenoxy) - 2- net hyl - 2, 3, 4, 5-t et rahydr o- 1H benzof cl azepi ne [0193] Thi s
conpound was prepared by using the brom de from Step E of Exanple 19 and
1- (et hyl sul fonyfi pi perazine via a crossfoupling reaction using Pd(QAc) 2,
X-phos and Cs2CO3 in refluxing toluene (31%yield): M5tn/z 448 [MrH . 87
Exanpl e 23 - Preparation of (+)- and (-)-2-pethyl-5-(4- . .

(trifl uor onetRFEPYERENERjdebtopive the t“é({orx&ﬂ%r(%qol’ﬁg’tf@?@&[* afightepsiioneoily artrate
sal t [0194] SpepvsimAssovitiipn of the benzyl ami ne (47.2 g, 390 mol ),
acrylic acid ?‘2)1\94.5 g, 410 m‘rnlgr and p%;;i dine (500 nL) was refluxed for 3

hours. The sHI198int wasSterckpVeaiireedhige efthenrazeninrigomaicrdt playe wgEsogtuum t o
gi ve the desjr k J yell.aw-,gig: ' H NVR (CDCL3,

300 MHz) 8 7%’%@‘9‘%&%‘%(%%[5}%1;@&@.%ﬁ?LS’,%LS% ,E‘qg%%’?@(‘tg,%wj‘?@'la. 2 Hz, 2H), 2.56
(t, J = 6.2 hiptan/ethbhol/diktiBBarine agtht pluelEs) toglyctenntionga Al o tnapsiompiol.95] St ep
B: A mxture the acd,d £1 : [ OMm. S, 0 thi onyl

chl ori de (18![@59, 180%%%’0119) %?Agg(jhétgdr’%u?qﬁ%edgnﬁng}nz%i r lg?jﬂﬁbg%glhgg’lr@n?acess

t hi onyl chl osteglE abas in enthaesl.(1 Tiie wae sddidd.-aetsrickicab@R ved 034 ndaadh| or onet hane

(200 m.). To,.this solutiqgn was.adde C 31.7 240 | )., The m xture
has rof | uxedtiee bRy aatg R SHPRRER TR b P B A R 2 ¢ e
resul ting sl ovdryightas give )r2aethglds -{Btrifldodmedkihend:yP-23)4, wesralgdxediw t h t he
slurry, and the m xture was fil ed, . g i-td3,di chl net hane. The
filtrate was &8 CRAP‘?’I‘FITS?tFﬁ"éEhgg F‘@dl@%’%@i%@ﬂpwgtgg@afﬁnﬁﬁf ®he desired
| actonc (9. 2s@id: @pwdeRy °a@s £81 bisomn 392 [m+#f.f NVR (CDC13, 300 MHz) 67.77 (d,
J= 6.2 Hz, 1%, 7.47 (t, J= 6.2 Hz, 1HL, 7.37 (t, J = 60.§ Hz, é , .19
(d, J = 6.2 U200 11), SemG: (T a sohugipn obthegnaptigmon B(13] g, 0.48 mymol) fomzyy -~ g
VS 7/ 11z 176, Methbvel iR hR6HaR QP nfE:) wER addcaal-ttth@achf (6l &y, baghens) form step C
above (9.2 g, crude) in nmethanol (100 niL) was added NaBH4 (Bh%’zf crude) in

portions at Gdlowrhby Moxtaddisionas water (Sral)- dlihe gesliang polptiop wrsdyophified sol vent
was remved, o@é?&kgﬁﬂs Srv%wid.%eﬁ.ﬁle(g.mdﬂ&nm@p@n%@gz,gﬁ,gttamgérmtmr . The

organi c | ayer was separ at ed, wth brine, dri nd concentrated to

gi ve the desbered]cizening ltarre 3alty(19¢ mad 8)0%aABC HRIK BiA%) fs8p offsvhile/ / z 178
[ MeHr solid: mp 88-90 °C; ESI MS m/z 322 [M+H].

Example 24 — Preparation of ()-5-(4-fluorophenoxy)-2-methyl-8-(pyrazin-2-yl)-
2,3,4,5-tetrahydro-1H-benzo|c]azepine

[0201] This compound was prepared by following the similar procedure in

Step G of Example 19 using boronate ester from Step F of Example 19 and 2-

chloropyrizine. The product was obtained as an white foam (40% yield): MS m/z 350

[M+H]".

Example 25 — Preparation of (+)-6-(5-(4-fluorophenoxy)-2-methyl-2,3,4,5-
tetrahydro-1H-benzo{c]azepin-8-yl)pyridin-2-amine

[0202] This compound was prepared by following the similar procedure in

Step G of Example 19 using the boronate ester (0.35 g, 0.88 mmol, crude) from

Step F of Example 19 and 6-chloropyridin-2-amine. The product was obtained as an

off-white foam (40% vield): MS m/z 364 [M+H]".



[0197] Step D. To a solution of the alcohol (270 ng, 1.53 nmol) fromstep C
above in THE (50 nL) was added 4-trifl uoronet hoxyphenol (442 ng, 3.1 mol),
tributyl phosophine (615 ng, 3.1 nmol) and 1, |'-(azodi carboyl)di pi peridi ne
(772 mg, 3.1 mol ) at roomtenperature. The reaction mxture was stirred at
roomtenperature for 5 hours. The m xture was diluted wi th dichl oronethane
and washed wth water, brine, dried and concentrated. The residue was
purified by chromatography (98:1.8:0.2 §b 95:4.5:0.5

di chl or onet hane/ net hanol / concentrated 88 amoni um hydroxi de) to give the
aryl oxyether (300 ng, 62% as a light yellowoil: ESI M5 ink 332 [MFli]
[0198] St ep EExamplef26ed’ignakation Obé#)z%@eé'rﬂ*r@r?m@ﬁp&) methybdddnas resol ved
by preparative chiral terrlydreiFRberep(cl@pisot-thpyridazim3280-0p9: 0. 1

hept ane/ et hanol / di et hyl ami ne as the el uent e%o to give enantioner A and
enanti omer Bl02P3l199] StBys Emppyndwappigpareshbyofollp wingdhmsimilgispcedure 100 ny, 0. 31

nmmol) froms J . ¢ acid (48
ng, 0.32 mmF%BfGE?%?lébf} %ﬁ%&v@gﬁ?é#eo%f( U%%ggq?gmh%%ﬁ% hed resul t ant
sol uti on wasStep dpifiBxampld 18ved ﬁa‘rcgh;gowdd:giimé(zm-one. The product was obtained

(-)-2-nmethyl -5-£4-trif] uprg 3, 4, 5-tetrahydro- 1Hbenzo[ c] aze
pi ne, tart ra?%oéh *}‘te{ﬁ%’gﬁﬁg@‘%@%@%ﬁ%ﬁ%@ 7.8% as an off-white solid:
mp 86-88 C; ESI M5 ni/z 322 [MtH . [0200] Step G To a solution of the
enantiomer B (130 , 0.40 | ). f.r te abave | thanol (1 nL) was
added L-tart&&ﬁ-@ﬂﬁﬁdg‘g a ,0“(9.}&@'%6 OrB,gﬁ"W%g %Egv@@ijdl tion of water
(5 nL). The resul t ant QYitkyisufpnyhinbenyB-2..4.0fetalxdce-lHghsnzpiglagenyae
(+)-2-methyl-o-(4-trifluoromet hoxyphenoxy)-2,3, 4, o-t et rahydro-1Hbenzo[ c] aze
pine, tartr a{‘gmé]al t (1 S?Fﬁ’}pofﬁgWégﬂ%@rﬁ%%%%gﬁvﬁ@ghea%mg%h%g%&%iufe sol i d:
np 88-90 C kgh GNP BxhmpBA2 ubsi ke briaxaieyid @5 241.6 mitiod paude) from Seép E of

(2) 235;'( g: I le,l[J (r)igﬁé'}gﬁgff§}éﬁ%zi{g%o{@%@@%f}%ﬁ%%ﬁ%’%@ ‘The product was obtained as

a light tan solid (54% yield): MS m/z 426 [M+H]".

Example 28 — Preparation of (+)-2-(5-(4-fluorophenoxy)-2-methyl-2,3,4,5-
tetrahydro-1H-benzo|c]azepin-8-yl)benzonitrile

[0205] This compound was prepared by following the similar procedure in

Step G of Example 19 using the bromide (0.35 g, 1.0 mmol, crude) from Step E of

Example 19 and 2-cyanophenylboronic acid, (64% yield): MS m/z 373 [M+H]".

Example 29 — Preparation of (+)-8-([1,2,4] triazolo[1,5-a] pyridin-6-yI)-5-(4-

fluorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo[c] azepine
[0206] This compound was prepared by following the similar procedure in
Step G of Example 19 using the boronate ester from Step F of Example 19 and 6-
bromo-{1,2,4]triazolo[1,5-a]pyridine. The product was obtained as an white foam
(32% yield): MS m/z 389 [M+HT".

Example 30 — Preparation of (+)-8-([1,2,4]triazolo[4,3-a]pyridin-6-yl)-5-(4-
fluorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo[c]azepine
{0207] This compound was prepared by following the similar procedure in
Step G of Example 19 using the boronate ester from Step E of Example 19 and 6-
bromo-[1,2,4]triazolo[4,3-a]pyridine (23% yield): MS m/z 389 [M+H]".



[ 0201] Thi s conpound was prepared by followng the simlar procedure in Step
G of Exanple 19 using boronatc ester from Step F of Exanple 19 and 2-

chl oropyri zi ne. The product was obtained as an white foam (40%vyield): M
mz 350 [ MtH]t Exanpl e 25 - Preparation of
()-6-(5-(4-fluorophenoxy)-2-nethyl -2, 3, 4, 5-

t et rahydr o- 1H benzo[ c] azepi n- 8-yl ) pyri di n-2-am ne [ 0202] Thi s conpound was
prepared by following the simlar procedire in Step G of Exanple 19 using
the boronate ester (0.35 g, 0.88 mol, crude) from Step F of Exanple 19 and
6- chl oropyri di n-2-am ne. The product was obtained as an off-white foam (40%
yield): M rExampRBI-Nheparatigd ofkidrip(Se(d4dBiorojpheapey)r-methyb?.3,4,5-

() - 645- (4- f | uor ophenoxieiraRydnet Hy{benzogcazepin-8-yhpyridin-2(1H)-one

t et rahydr o- 1H benzo[ c] azepi n- 8-yl )pyr| dazi n- 3(2 -one [0203 Th| s corrpound
was prepar ed [#398F ol | owbter) At Hee asiofiitionof prbsrethpalichydt @p- & re 19

using the DOLRNALS 380 &L é&z%%vag’ad@cdﬁﬁc me FAIE0uch R alu%BﬁQ’aSF of Exanpl e

19 and 6-chl oropyr| azl n: pro duct wa ned an of f-white
foam (17% yi éDﬁl)mnoMSamd pd366! . \HHnmobx dilp nExtaR wasptigpdat’C &or of
()-5-(4-fluor

Cretnytsut o PREE S R Bt fe 0z 0 514 g agied o bpiae

portions. The mixture was stirred at 0°C for 5 hours. The solvent was removcd under
reduced pressure, and the residue was partiotioned between water and
dichloromethane. The organic layer was separated, washed with brine, dricd over
sodium sulfate, filtered and concentrated to give the benzylamine (80 g, crude) as a
light yellow oil: "H NMR (CDCls, 500 MHz) § 7.48 (s, 1H), 7.38 (d, /= 8.0 Hz, 1H),
7.24 (d, J= 8.0 Hz, 1H), 7.19 (t, J = 8.0 Hz, 1H), 3.72 (s, 2H), 2.46 (s, 3H); ESI MS
m/z 200 [M+H]".

[0209] Step B: A solution of the benzylamine (26.4 g, 131 mmol) from

Step A above, acrylic acid (9.5 g, 131 mmol) and pyridine (150 mL) was refluxed for
2 hours. The solvent was removed, and the residue was dried under vacuum to give
the acid (37.6 g, crude) as a light yellow oil: 'H NMR (CDCl, 300 MHz) 8 7.68-7.75
(m, 2H), 7.48-7.43 (m, 2H), 3.67 (s, 2H), 2.84 (t, /= 6.0 Hz, 2H), 2.56 (t, /= 6.0 Hz,
2H), 2.34 (s, 3H); ESI MS m/z 272 [M+H]"

[0210] Step C: A mixture of the acid (80g, crude) from Step B above and
triflic acid (350 g) was heated at 120°C for 72 hours. The mixture cooled in an ice-
bath and slowly diluted with water (1000 mL). The pH of aqueous mixture was
adjusted pH = 9 using NaOH. The product was extracted with dichloromethane,
washed with brine, dried over sodium sulfate, filtered and concentrated to give the
ketone (38 g, crude) as a dark oil: 'H NMR (CDCls, 500 MHz) § 7.52-7.51 (m, 1H),
7.38-7.37 (m, 1H), 7.31-7.28 (m, 1H), 3.89 (s, 2H), 2.84 (m, 4H), 2.43 (s, 3H); ESI
MS m/z 254 [M+H]".

[0211] Step D: To a solution of the ketone (1.9 g, 7.3 mmol} in methanol

(20 mL) at 0°C was added NaBH, (418 mg, 11.0 mmol) in portions. The mixture was
stirred at 0°C for 1 hour. The solvent was removed under reduced pressure, and the
residue was partitioned between dichloromethane/water. The organic layer was

separated, washed with brine, dried over sodium sulfate, filtered and concentrated to



102041Thi s conpound was prepared by follow ng the simlar procedure in step
G of Exanple 19 using the bromde (0.35 g, 1.0 mmol, crude) from Step E of
Exanpl e 19 and 4-(net hyl sul fonyl ) phenyl boroni c acid. The product was
obtained as a light tan solid (54%yield): M5 tn/z 426 [ Mrl-1]+. Exanple 28
- Preparation of ()-2-(5-(4-fluorophenoxy)-2-nethyl-2,3,4,5-

t et rahydr o- 1H benzo[ c] azepi n- 8-yl ) benzonitril e [0205] This conpound was
prepared by following the simlar procedure in Step G of Exanple 19 using
the bromde (0.35 g, 1.0 mol, crude) from Step E of Exanple 19 and

2- cyanophenyl boroni c aci d, (64% ield): M5 mz 373 [Mrl-1]. Exanple 29 -
Prepar ati on glffe (hraBokdl112. QgAdﬁdq)az@tia){(bﬂB Pb]‘JMR ((E;ﬁ)@h,a'iOQMH@-f(hGO -1.42

f | uor ophenox .
conpound vvase/“br ﬁ%nﬁég%@%%pﬁb%%e}%ﬂ@ Hﬁ%“r ar4 gf@ég%ﬁ%%&fﬁ'g ﬁé061Th| >
br oMmo41, 2, 4357 anol ol e a ot Ll e b, D oauct was. obt Al ned e
uc t
oo (325 v k3 Sne SEn P BT e S e e o on o
()-8-([1,2, 4[:bt2u azol 0[%1335 aJl"cPX Eéldﬂuﬂrcﬁ'th{ejx)lc&t)(@ 0g, cmde) from Step D above
e

fl uorophenox -tetrahydr o- 1H— benzo[ c epi,ne [0207] Thi
conpound vvasmpiﬁ’fé%éﬁr? )staéﬁqddbﬁwoﬁ?é"gﬁﬂ\llga 5 e [ qié’ ﬁ?‘f‘ G] of o

o g R s et
temperature. The reaction mixture was stirred at room temperature for 5 hours,
diluted with dichloromethane and washed with water and brine, dried over sodium
sulfate, filtered and concentrated under reduced pressure. Purification of the residue
by flash colurmn chromatography (dichloromethane, then 99:0.9:0.1 to 90:9:1
dichloromethane/methanol/concentrated ammonium hydroxide) gave the partially
purified aryloxyether, which was then sonicated in hexanes (~100 mL). The white
insoluble precipitate formed was removed by filtration, and the filtrate was
concentrated under reduced pressure and re-purified by flash colurn chromatography
(ethy! acetate, then 99:1 to 95:5 ethyl acetate/methanol) to give 8-bromo-5-(4-

| fluorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo[cJazepine (2.5 g, partially
pure) as a brown oik: 'H NMR (CDCl3, 300 MHz) § 7.34-7.31 (m, 2H), 7.18 (d, J =
8.7 Hz, 1H), 6.93 (t,J = 8.6 Hz, 2H), 6.84-6.79 (m, 2H), 5.24 (dd, J= 7.8, 2.9 Hz,
1H), 4.00-3.75 (m, 2H), 3.40-3.20 (m, 1H), 3.10-2.90 (m, 1H), 2.32 (s, 3H), 2.20-2.05
(m, 2H).
[0213] Step F: To a solution of the bromide from Step E (0.4 g, 1.1 mmol,
slightly impure) and 2-hydroxy-pyridine (0.13 g, 1.37 mmol) from Step E in 1,4-
dioxane (1.4 mL) were added N, N -dimethylcthylenediamine (50 uL, 0.46 mmol) and
potassium phosphate (0.48 g, 2.30 mmol). The mixture was purged with argon for
~ 10 minutes, and copper (1) iodide (40 mg, 0.2 mmol) was added to it. The reaction
was heated at 110°C for 12 hours. After cooling to room temperature, the reaction
mixture was diluted with dichtoromethane, washed with water and brine, dried over
sodium sulfate, filtered and concentrated to give the crude product. Purification by
preparative thin layer chromatography (90:9:1
dichloromethane/methanol/concentrated ammonium hydroxide) twice gave the
desired product (144 mg, 36 %) as an off-white foam: 'H NMR (CDCls, 300 MHz)



Exanple 31 - Preparation of ()-1-(5-(4-fluorophenoxy)-2-nethyl-2,3,4,5-

t et rahydr o- 1H benzo[ cl azepi n- 8-yl ) pyridin-2(110-one [02081Step A: To a

sol ution of 3-bronobenzal dehyde (75.5 g, 408 nmol) in nethanol (500 i) at
0C was added net hyl am ne (40% aqueous sol ution, 38 g, 490 nunol), and
iodine (1 g, 3.9 mol). The m xture was stirred at 0OC for 30 m nutes.

Sodi um bor ohydride (23.2 g, 614 mml) was added to the m xture in portions.
The mixture was stirred at OC for 5 hou¥s. The sol vent was renoved under
reduced pressure, and the residue was partiotioned between water and

di chl oronet hane. The organic | ayer was separated, washed with brine, dried
over sodi um SUl45at-26 (np,i3} e?%?)""-éi:&nc%@-ﬁ? ﬁ‘at’ﬁé-(’(%Z»&Pseﬁ'gﬁi@'gégﬁz%)am ne (80
g, crude) as | i ght il (C 63383 (nd81( s, 1H),
7 35 (a9 2SRAGEL o . Gpuie S ULIR) AT S0 g o s IS, 1)
1H), 3.72 (s3.325).20 @0,460)(310-38) (mAS), M (5 IHREEOM3m, 2H02091St ep B: A
solution of the benzylamne (26.4 g, 131 mol) from Step A above, acrylic
acid (9.5 g, 131 mml) and pyridine (150 inL) was refluxed for 2 hours. The
sol vent was nmRampkd3? -dhdpihaton of(-H8€6-washydpyrbthzimaigh-Sspleamony-23,4%-ve t he
acid (37.6 g, crude) aarshydrghH-lyakdowzepihe, tdriratddR (CDCL3, 300 MHz) 8
7.68-7.75 (m 2H), 7.48-7.43 (m 21-1), 3.67 (s, 2H), 2.84 (t, J = 6.0 Hz,
2H), 2.56 (t j0204E 6.0 S$tzp A2H)o,a @Dhidn pEthe hfntiomst B KB 0fng,/0z1 8ampol, pvbg 4

triTiio st dasd 5ok kil nitiedblls Hnt) S0 HER AR ARGNE OO0 4 1
an i ce-bath apshgs (Mg, @i d3unuedl)vib tidwadetyelr-cH{ld0&8yIndbjorofdheatpH0dfmg@queous

m xture was juste = usi.ng NaCH. .The, produc ext ith
di chl or onet hi?féﬁ%@ ﬁ&?cw’@ﬁ ”B’th‘%e"‘,’as ?né’ﬁ%‘il/gtrre@%xdéoﬂ\{r;\@}ﬁ a@?g(ﬁﬁnmr ed and
concent r at ed 4@ r@hoed! e theatanr wa38deed MeOHE)0 ms.),and diekesithnt ndiktuMVR ( CDC13,
500 MHz) 87.52-7.51 (m 1H), 7,38-7,37 (m 1H), 7.31-7.28 (m | 3.89 (s,
2H), 2.84 (mwa&mf%u@ bpg 1 hgur. Fdjer C@éi“glx%gqom ?%%Y&WEMI*I%SPE’EM%%PF%‘FD: To a
sol ution of tfe KkeheRs Qkudd Gith dicBlofoidthank 0L an®Ivaihed with)sat@tatddC was

added NaBH4 (418 nglv 11.0 mol ) .in portions, The m'x%gre was tuTElred at 0C
for 1 hour. PhecogdNoHRO: vplutione A drigtheer sodiyp s bte prbwrretialey e resi due

was partitio Rid ShANL RBHRARRLRAIR1.8.008 95 g3mi.c | ayer was
separ at ed, V\ggﬂde\g%va\éﬁﬁ %% rne, dried %\gegnggdi um sul fate, filtered and
concent r at ed dighloromethane/methanol/concentrated ammonium hydroxide) to give (-)-8-(6-

methylpyridazin-3-y1)-5-phenoxy-2,3,4,5-tetrahydro- 1 H-benzo[c]azepine (16 mg,
27%) as an colorless semi-solid.

[0215] Step B: To a solution of the the N-desmethylbenzazepine (16 mg,
0.048 mmo!) from Step A above in MeOH (1 mL) was added L-tartaric acid (8 mg,
0.053 mmol) followed by slow addition of water (5 mL). The resultant solution was
lyophilized overnight to give (-)-N-desmethyl-8-(6-methylpyridazin-3-yl)-5-phenoxy-
2,3,4,5-tetrahydro-1H-benzo[clazepine, tartrate salt (24 mg, quant., AUC HPLC
98.9%) as a off-white solid: mp 115-118°C; 'H NMR (CD;0D, 500 MHz) & 8.15 (s,
1H), 8.08-8.04 (m, 2H), 7.69-7.67 (m, 1H), 7.27-7.24 (m, 1H), 7.06-7.04 (m, 2H),
6.96-6.93 (m, 1H), 5.80-5.78 (m, 1H), 4.90-4.84 (m, 1H), 4.55-4.50 (m, 1H), 4.42 (s,
3H), 3.94-3.84 (m, 1H), 3.65-3.55 (m, 1H), 2.74 (s, 3H), 2.58-2.50 (m, 1H), 2.63-2.45
(m, 1H); ESI MS m/z 332 {M+H].

Example 33 - Preparation of (-)-2-methyl-8-(pyridazin-3-yl)-5-(quinolin-7-
yloxy)-2,3,4,5-tetrahydro-1H-benzo[c]azepine, tartrate salt



91 give the alcohol (2.1 g, crude) as a dark oil: 1H NWR (CDC13, 300 MHz)
7.60-7.42 (m 1 H), 7.37-7.33 (m 1H), 7.26-7.23 (m 1H),4.86-4.82 (m 1H),
3.90-3.84 (m 1H), 3.72-3.67 (m 1H), 3.22-3.18 (m 1H), 2.90-2.82 (m 1H),
2.34 (s, 3H), 2.14-2.07 (m IH), 1.95-1.91 (m 1H); ESI M5 miz 256 [ M+H]'.
[0212] Step E: To a solution of the alcohol (3.0 g, crude) from Step D above
in THF (87 nmL) was added 4-fl uorophenol (1.71 g, 15.2 mol),

tributyl phosophine (3.8 nL, 15.2 muol) ®nd 1, 1' - (azodi car boyl ) di pi peri di ne
(3.84 g, 15.2 mmol) at roomtenperature. The reaction m xture was stirred
at roomtenperature for 5 hours, diluted with dich hane and washed

with water aHR21ekine, @-2odetbylSrOyEdAzNT gﬂﬂﬁﬁéteﬂ@y r% and concentr at ed
under r educeﬁ &%@?ﬁﬁfﬁs -7 ld\fa‘s Bbtﬁﬁ\&d f?ﬂo&f gttﬁteprﬁé‘eﬂhfwﬁ St% H ir%ﬂ&rrfpm um

chr omat ogr ap or omet hane,

di chl or onet h&n@(@ﬁﬁ@ﬁdﬂ%&@n@@ﬁtﬁlﬁl@éﬂ ?al’@ﬁ*ﬂim’i %rﬁﬁ%%ﬁ”&)ﬁry@e% 36éve t he
partially purifi ddo ‘"i‘ ylie%%gjra&%fne B s Pn??erl R SR Rdoh Derienanes (- 100

m.). The whi 14 rrecrpitate for rre was renoved by filtration, and
the filtrat e(w}azsmthyb&(nwﬂmnmwmm 4reidudedroptiédenroke]arapintiecl god V1 i ed by

fl ash col urm, e ATRLOALARNY, {LMes ARELALhost P8P B cha (O HrardpDY!

acet at e/ met h3¥
fl uor ophenoxgavé{ )nBtria&xbka ,(@r{di;xﬁa@e;ﬂ} Sldyudiradin -y Iben 26}, &.F detegbivdre-1ER2. 5 ¢,

tiall | 300 .NHz) 8 7 3feahe. 31 2H),
218 (0, o= bipofilnci gy WGl (AGRIGLE RN Wil Pagh sy (21 21

(dd, J= 7.8, 0229M6lH 31'[[)1204112@03[58715»/I$m/z%3)[Mﬁﬂ40 3.20 (m 1H), 3.10-2.90
(m 1H), 232(5 Hg 2.20-2.05 (m 2H). [0213]Step F: To a solution of
the bromde fromStep E (0 4 g, 1.1 mol, slightly inmpure) and

2- hydr oxy- pyljgjxgh, fo 440 ﬁ.%pﬂranénai'(-mt )cmbf@neﬁa)@mﬁnemyns @yridiaginae (1.4 nl)
were added N, ' rre _gt3 hiy3- Gy @rs- 1e-tehsb (¢ hzepfhed fartiad saltand pot assi um
phosphate (0.48 g, nmol ). The m xture was purged with argon for - 10

m nutes, andgapper (|()+)12CMbm?i-E{ ﬁﬁﬂlﬂ&m-gwyﬂ) nh)sketwgdadiddd to it. The
reaction was heated at 110C for g\ﬁgg’u After coochﬁ @ﬂﬁ{to rOOHT
tenperature, bewrellezgpinTopl WS ePFe wirg f BRSO HIEHL & Bitahe, washed
wi th water ang,b %e(terdmtﬁdm%vt%nsﬂ%@ﬂymnn&myi 8(Byridakibizeyipd, 3@ concent r at ed
to give the crude’ product” Purlflcatlonﬁgg preparaé}l ve thin | ayer

chr omat ogr aphglrﬂélg@ogf&bweﬂﬁlaé?mﬁépﬁé%éﬁ HEWGT |- ol dATraPa 485 bni um
hydr oxi de) t ‘Q‘-{%%E%Q&?-gégﬁlﬁﬁﬁ'jgg grﬁpﬂ%ﬂ?‘d}&ﬁlf&m&@ﬁ%m@o%dQf f-white

foam 1H NWR 21 (m 2H),
6.95 (t, J= 8hGrdpbend?mying grog@mgesggm@mto thpie, m@te@@ g, C gEEgmpla D gayg-

3 10-3 00 Enmq) i ﬁ%ﬁh“ﬁ"@‘? ‘?‘ﬁ%}%ﬂ%ﬂ?%ég%g% : ,Zﬁétet?a'ﬁ'}dro%f& 3.20/(m 14,
Prepar ati on dfenfo{dla@piné; tetateysap YAUGEIRIAC 3999b)) as 5-witie solid; o, @0410@ °C

L ahyr o L DRRELGIATSPN b [ 530k 0 A6 2T, sl vt on o
J = 8.0 Hz, 1H), 7.83-7.80 (m, 1H), 7.68 (d J = 8.0 Hz, 1H), 7.24 (t, ] = 8.2 Hz, 1H),
7.14-7.13 (m, 1H), 7.02 (d, = 8.2 Hz, 1H), 6.97 (d, ) = 8.0 Hz, 1H), 5.79(d, =79
Hz, 1H), 4.86-4.79 (m, 1H), 4.55-4.48 (m, 1H), 4.42 (s, 2H), 3.90-3 85 (m, 1H), 3.60-
3.54 (m, 1H), 2.88 (s, 3H), 2.55-2.40 (m, 2H); ESI MS m/z 366 [M+H].

Example 35 ~ Preparation of (-)-5-(2-chlorophenoxy)-2-methyl-8-(pyridazin-3-
' y)-2,3,4,5-tetrahydro-1H-benzo[c]azepine, tartrate salt

[0218] (+)-2-Methyt-R-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[clazepin-5-ol was obtained following the procedure of Step H in Example 1
from (+)-3-(tert-butyldimethylsityloxy)-2-methyl-8-(pyridazin-3-y1)-2,3,4,5-
tetrahydro-1H-benzo[c]azepine in Step G of Example 1. Ether formation between
(+)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro- 1H-benzo[cJazepin-5-ol and 2-



tartrate) fromstep | in Exanple 16 in dichloroethane (6 n.) was added the
proton sponge (114 ngy, 0.53 nmol), followed by 1-chloroethyl chlorofornate
(102 ng, 0.71 nmmol) at O0C. The m xture was then heated at reflux for 1.5
hours. The sol vent was renoved. To the residue was added MeOH (20 ni), and
the resultant m xture was refluxed for 1 hour. After cooling to room
tenperature, the solvent was renoved. The residue was diluted with

di ehl oronet hane (20 nlL), and washed wi t% saturated aqueous NaHCO3 sol uti on,
brine, dried over sodiumsul fate, and concentrat ed. The reS| due was
purified by flash chromatography (98:1.8:0.2 to _95:4

di chl or onet hahlevopbenehnong prosrdures sigtisatodhers i BieP W&F‘S)&ﬂfé‘?mﬁ"ﬁ 19igge (- )-8- (6-
met hyl pyri dagzi Resigl c] azePine (16
ng, 27% as rslrtgéflw(%pelg%& g%?@s(h ’Sgpﬁ%&ej{éﬁhwmm sol ution of the the
N- desnet hyl bbmk@qmm&e (t@ﬁatmgalt A A BIPHATIS) %)r%m@tlféﬁow apolPd-10 "VeoH (1 nl)
was added L- ) tion of
water (5 n) tlﬁﬁ&u]g ?‘NI?‘&PEBO%@\A% yoB’h@H ggg@lg\%ir nilg? tsq?gﬁlgl ve
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2H), 6.96-6.93 m 111), 5.80-5.78 (m 114), 4.90-4.84 (m 1E1), 4.55-4.50
(m 1H), 4. 4PM{E] 3H), 3.94-3.84 (m 1H), 3.65-3.55 (m 1H), 2.74 (s, 3H),
2.58-2.50 (m 1H), 2.63-2.45 (m 1H): ESI MS mz 332 [M+H] Exanpl e 33 -
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dichioromethane washed with water and brine, dried over sodium sulfate, filtered and
concentrated to give the crude product. Purification by reverse phase semi-

preparative HPLC (5% B to 50% B over 35 min; A = 95:5 water/acetonitrile + 0.05%



Exanpl e 35 - Preparation of

1- 1-5- ( 2- ehl or ophenoxy) - 2- net hyl - 8- (pyri dazi n- 3-

yl)-2, 3,4, 5-tetrahydro- 1H benzo[ c] azepine, tartrate salt

102181(+) - 2- Met hy1- 8- (pyridazi n-3-yl)-2, 3,4,5-tetrahydro-1 H
benzo[ c] azepi n-5-0l was obtained follow ng the procedure of Step Hin
Exanple 1 from

(+)-5-(tert-butyl di methyl silyloxy)-2-nmethyl-8-(pyridazin-3-yl)-2,3,4,5-
tetrahydro-1H benzo[ c]azepine in Step G of Exanple 1. Ether formation
bet ween
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th tiall fi.ed t furth
bur i P cat - on® e el d SR ek oo PUARABR L SRR LRONT | Ul 080
gz:oﬂl I?;l) 216( 4 Fayx &%xﬁmtbgraﬁhyl(})ﬂ 95 a&l&oﬂmﬂ(am/mbﬁlaan@s:e@tre@@i ooty -

[ 0220] St ep EH"Y‘%'BX‘QG)S@IVEP?YBH%‘% n{’ﬁ’@t%‘fllo?ﬁ r%f%h%pn@y’ %g@%&wg’r th%]agér}:lt ially
pure) from stc%nétdgmph ewh @mmcmamﬁﬂemdmnahwemmuatmr&mm one (94
ng, 0.98 moft, N N -dlrret nedi am ne ﬂ]ﬁ?%ﬁ% e) and

pot assi um phdgraide). £ og@day r‘?LVCBSﬁp SEMRRRATHYR ¢ E?n%g?j Wth argon,

and copper ( lok.si QgédRethRikiles.0.6591 BFATB ) 9 fscerdded/ videri+0.0SPhEFARand i on was
heated at 110C for 16 hours. After coal i ng.to . roomte eraturehﬁép
reaction m xCORErSiRIsing the e@Ersppndmedieahast Birg Ia s AIE S GV hMG AT er  and

cr ude’ product BT B G T O et ve LBLE (596 B to
50% B over 35.5M7.4A(=, 95; B28&t28 (a8}, 67ta. 5 @, BH). 40 (m, 1H), 5.70-
5.60 (m, 1H), 4.30-4.10 (m, 1H), 4.00-3.90 (m, 1H), 3.60-3.40 (m, 1H), 3.30-3.20 (m,
1H), 2.20-2.00 (m, 2H).
[0222] To a solution of the N-desmethyl derivative (44 mg, 0.11 mmol) in
methanol (1.5 mL) was added L-tartaric acid (16 mg, 0.11 mmol), followed by water
(6 mL). The resuitant solution was lyophilized overnight to give 2-(5-(3,5-
difluorophenoxy)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-8-yl)-[1,2,4]iriazolo[4,3-
a]pyridin-3(2H)-one (60 mg, >99%, AUC HPLC 98.2%) as an off-white solid: 'H
NMR (CD;0D, 500 MHz) 3 8.21 (d, J= 2.0 Hz, IH), 8.14 (dd, J= 8.4, 2.1 Hz, 1H),

7.86 (dd, J=7.1, 1.2 Hz, 1H), 7.65 (d, /= 8.4 Hz, 1H), 7.32-7.21 (m, 2H), 6.76-6.60



95 TEA, B = 95:5 acetonitrile/water + 0.05% TEA), and conversion into the
correspondi ng free base using 2N sodi um carbonate gave the coupl ed product
(202 ny, 64% as a pale yellow foam 11-1NWR (CDC13, 500 MHz) 8 7.89 (dd, =
3.8, 1.7 Hz, 1H), 7.51-7.48 (m 2H), 7.40 (d, .J =8.2 Hz, 1H), 7.27-7.22
(m 2H), 7.05-7.03 (m 1H), 6.46-6.40 (m 31-0, 5.38 (dd, J = 9.2, 1.1 Hz,
1H), 4.05-3.79 (m 2H), 3.37- 3.26 (m 1H), 3.10-2.95 (m IH), 2.32 (s,
3H), 2.26-2.05 m 2H). [0221]Step C. To%an ice-cold solution of the
benzazepine (0.17 g, 0.39 rnnmol) fromstep B and

1, 8- bi s(di et hyl am no) napht hal ene (Proton-Sponge 1) in

1
T 5 d chi or obmiaNe6 %680y 1ng Bdtelr 14dk SRbdHyh £ Sh Pl Aes; 0. 21 .,
1.98 mml) d S g (5, 98613 813 Bb khUft$), Was-3:45i (i, o), 2t600Gd @4, 28phours,
and t hen vvas%gg\(\f\}\nl’t )’FNgfgg d?l?)chl ori c&am . The or(ganl)c | ayer 6\%}{/as %epar at ed,
and t he aque@ﬁbMSay/eﬁOQ\HéJrWashed wi th di chl oronet hane. The conbi ned organic
extract was dried over nmagnesiumsulfate, filtered and concentrat ed under

reduced presgure. . atn]@tﬂ% fffA}Z"“ )y §Rs aﬂg olo £5i- lg,ﬁ_ _The
P et L M

(90:9:1 dichl oronet haﬁaé'f noI / concent rat ed ammoni um hydr oxi de) gave
partially pug teri Re iy

chr omat ogr ap#ﬁzgg ?ﬁﬁpé J%qah odrtig?rté){tr ane l%%g%ﬂéc(g%cgteﬁt ?‘é‘%‘@ %glrlrllmnl um
hydr oxi de), Sta:blﬁomdikabmler?évﬂéos@wmm@ed pretin-sporesdi Atz 0.8 neRIE f§1BGS%IBYt 0 50%
B, A=2955 ril 5% wat er +
0. 05% TEA) , LT Pl e S 2 r%@bgnaﬁe ?‘:%Ft?"“%@%‘ggwﬁiftkﬁldzN sodi um
car bonat e gaveobhachptesort foy? hqnnmdubther( A@am'guut@:B%th dmmomtl(dﬁé)@nd\/l—lz CDCl 3)

87.98-7.83 (m 3H), 52-7 50 (m
3H), 6.50- 6. X@shehwith aﬁ)m‘}“éH%( 6%“?‘?%&“1&%3’ r%sﬁépnhati@h‘??ﬂﬁo"fwoq‘“ﬁn 00- 3. 90
(m IlH% 3. G?ui%ﬁé&ﬁéoghcehfﬂ%tﬁdﬁ}&@u& ﬁ%&r@ﬁﬁueld’d}ame?.l %ﬁfﬁss@l@ecllmma?}lré)m{[ L022|2] To
a solution o espe ivative , .. 0. i n et hano

(1.5 ) was *BEdyxed i P‘a?QQFY Saﬁ‘%lrc(iité’“ﬁﬁ “8“%% %F?Ol%ﬂ%md by water (6
n.). The res 'f@nrqﬁfﬁtur%QJOHEén%eMvch@pTlhd leZi6k SbiAhdd WA didsolvad e 2- (5 (3, 5-

di fl uorophenox 5-tet rg‘ggldro 1H benzo[cL{azepl n-8-yl)41, quﬂ r| azoI o[

4,3- a]pyri didi Q(mth@ﬁewsegi agupgus SOy pipprbonsss, dygd %@f éﬂﬁiﬂﬁlﬁ

;Oll' E|Z 1H NNRnt( gﬁ%%?rl?mte‘éq{? VM%) Tﬁ@ m%@ic f)ﬁi)ducll_tb'ob%u@d 'dzaz(; pﬁﬁﬂe«d 1§ fihéh &djl‘ihlzbn J = 8 4,

7. 32 7 21 ( mch@matogaphs(cacte@rorr@@awmc@mo!/ @ngﬂaireteéemwlumydrw% (d, = 7.4
HZ ’ a ar.
A 90 80 ( @9@%0 f éo-%zéﬂ%% Z?E‘%o( %n%t')h»e - g'l%fhgflbéhgaz(e?ﬁxe %ﬁ% e, 47849 (§d %/ )" 109
[ M+H] . Examwfil ¥ SFR Rl‘m@!a,r%)mMHz)(ﬁ’/ 35—)7 3ldng2H), 7.18(d, J = 8.5 Hz iH) 6 43~

(-)- ([124]tr|a [,L. 3-a]l p 1

(3,5-difluor &pﬁ%ﬁ’oﬁ% %f’jségﬁ) ? fg%d}%% gé%r{zo C? 51% rﬁ)h3 87 da?rtrate sal t
[0223] Step A15DHA 1B A8 10460k, NABLAYS. 1@@n,z1az)emme 9(9J(n52g) 4.1 mol) from
Step A in Exanple 36 above was added ot on SR 'L% g ?Fn@l %_mml)

fol | owed by 10 or oet BigP BcPfP&rSBII”H? '!to ¢ des-pefhy bonzpzepinglii(t € Fle react i on
sol ution was Iﬁh&l?"ﬁ”@ﬁt sép A%ﬁﬁmﬁmﬁﬁiﬂ%&né 090 BLRAY a‘iid@dl&ilsblblﬁﬁyﬂ t was

di luted with dichl oronet hane and washed w th aqueous HCl ?&%&g The organic

|l ayer was septhyirdee Ofitiel, %% smodard fmigpbamatng- lapford ralori it vacuo.
The resi due %@L% MRSioHls ﬁlﬁ%mgb ithretBt RARALmARShuFabS XGRS LRrm@Qc m nut es.
The reaction solGtion was then cooled to roomtmerature concentrated in
vacuo. The resiscushedbrit snpdowsasdidindsesirbondiciand dNHIlo lbprewsuineoretished wit h
aqueous sodi ym b| I rated in
vacuo. The clr{?}@e prorl?%%t%gi?tdg{nlﬁe fmaagldﬁﬁlg(%*] mégly‘ta ’ﬂ{é nﬁg%ﬁ&ﬂ&

chr orrat ogr ap mgmamumb puofvet tyafesh mhhm%fmnwwmhe&aw/eﬁlmwmﬁ%@@r oxi de

99: 0. 9 8 des- 78O
as a dark oi I50 %%MZW‘P ey wﬁgt%%@z{%@t@wéf ?%?Zﬁ)&mgq@% 29, /()
Té’olwz ? 4%[)@13)%37 @Ndd3b‘|)=8(513ﬁ{£ddl), D757%25%m, SHY) 7H3, (dlfHalsﬁz;meg (?]n =
151y, 5" 200 L oD (S 2B, 2 06 BTl (B ORI SOt 37 (iAo iy
benzazepine (1.14 g, 2.1




mmol) fromstep A above in dichloronethane (30 nL) was added dii sopropyl
ethylamne (0.46 nL, 2.6 mmol) and 2-nitrobenzene-1-sul fonyl chloride (0.49
g, 2.2 mmol). The reaction solution was stirred at roomtenperature for 2
hours and then it was washed wi th aqueous sodi um bi carbonate and 1N HCl .
The resultant organic | ayer was dried over sodium sul fate and concentrat ed
i n vacuo. The crude product obtained was purified by flash col um

chr omat ogr aphy (hexanes/ et hyI acetate 9975 to 50:50) to give the desired

N- prot ect ed benzazepi ne (1 g, 3% NI\/R (500 M—Iz CDCI 3) 8 7.79 (dd, J =
8.0, 1.0 Hz, I-%?Z- é I-Q740(de
= 8.0, 2.0 HET9 29 Hz. AH&A (2(d, J“44§*éz Hle) 41‘I%(d6 4§56‘I7«3éH 9338y (8, 34 (dd,
J 97 =7.0, 2?1)%&'%22@)'(%2214)72 (d, = 14.5 Hz, 1H), 4.49 (d J = 15.5 Hz,
1H), 3.93-3.74 32-2.20 (m 2 [0225] Step C Toasolutlon of

t he brom de ([(122§ig 2 ooy aelotiorsefdhe OHWI(é 1|&12@|W@3'Q@Bmﬁt_9p Bwere added
bi s( pi nacol at 59 g,

6.0 mMmmol ). Thgg‘% IE ur e 3\% gﬁb&ereédéledwg%la%n gfr%gjgggg%b ﬁlh%o'?)eéng and

1X- bi s(di pherpytapdmapstutan@QOff@rg,écﬂanmdl)c Hh@mpenelvaialpumeﬂ @ith2rgpp for. abutrmol ) was

added to it. .,JThe react r ling to
room t enper at! §|”émm? H 8“4 ggc&%ﬂ?g%yﬂ Sp%“%/‘\)ggngcﬁng(gwlﬁo&ﬁ%’@n‘tﬁd an% g’? gt e,
washed with wahel wamaiidbdf tone Tletr iestionwes heodi 41180 SUIfSrad Ivurd i Aftee ceaingand
concentrated in vacuo. uct 0 artiall urified by
flash col um t%Fﬂ"BWﬁ’E"BBIPQb%Jw rﬁaggglﬁ %3'68? it ng‘gl g‘: Eai) 8’6?%6%@0 gi ve
the desired bat@nad erigsHiBEd dvkr doddim plﬁfatd ﬁltbf;éd,pmdednoaﬁtnaccymlviaaw f’l‘(&am

[ 0226] Step D: m xture of the bor nat e]e§i1Y§L351§0 45 0.76 parti al

pure) from st8jsleerody ta“@dwaér%mf Y putl] Bﬁlimggl’é}f’ﬁ’g?%ﬁﬁl’ (0.18 g,

0.92 mml ), qwaﬁ@fe&w&e@e&@wm@scﬂmﬂ&g@e the. dBsifsilojonafe catebAl4g,i on of DMVF (8
m.) and water (2 nmL) was purged with argon for about 10 m nutes. 1, 11-

Bi s(di phenyl Wﬁ@ﬁhﬂ‘f@)?@r%@‘é’ﬁ%ﬁlchl oropal | adi um (56 ngy, 0.076 mml) was
added to the {622?89 ure, @i eN Aagxtler uRartadedkic8®.4 4, ©r76%nﬂéluﬁa%aiAf ter

cooling to roomtenperature, the reaction mxture was diluted with

di chl or oret hawes) fipgsstapdC ehavh, Grbmosio-id Reft Iisieralel 1, e ipwading O 18 8108 mmBelh f at e,
f11tered and,goRasntd et (b?é:ég%?}'orolg&hars%ﬁlﬁ%% PRiAisNA0) Masvapyia fied by

flash coI um ¢ rorrat ogr ap ane/ et anol 99:1 to 96:4),
fol | oned by pridpeasauiged withi angdndpesboghiCommusgr &phy (di chl or onet hane/ net hanol

95:5) to give,.bhenzazepi : . .al.l d, which
ves Used i oHEORGAS B eRderog Bk flatil i DB S NI B 70
sol ution of ttlslmcpm@me&mwhbmmmémaﬂaéat(&m °Trfog? hpas.t Afikil gpolinr ®)rodmom step D
e G0 B RS B30 DAl g SR %S0 o )
The reacti Onhwaéeﬂauﬂ Erlﬂ\@iinsd biek @di_nah sﬂilmnﬂten&nernatcmﬁ@nﬁrﬂéd iﬁﬁzaglﬁu _r’ﬁlﬁand t hen
it was quenched w agueous i um hydr oxi extracted wt

di chl or onet hdfadugpdtaine “@SﬁFﬁﬁ?ﬁqﬁ’@sEEﬂPW&g Og)ﬁﬁ’hﬁ propanol . The

conbi ned Orgqaicﬁlo%ﬁe&m&/nwaﬁnargﬁdm@%ao @mﬂbdﬂmyﬁﬂéﬂa&itﬁeﬁﬂﬂla@ancent rated in
vacuo. The crude product obtaine purifie sh col unm

chr omat ogr apHrQUeRtREsIREY &%‘Piﬂ@ﬁ@ﬂﬁ‘éi’/ H’&H’é??ié’é r?é M‘V%P%azepmc (027 g,

partially pure) as a yellow solid, which was used in the next step without further
purification.

[0227] Step E: To a solution of the protected benzazepine (0.27 g, partially
pure) from step D in a mixture of dichloromethane (2 mL) and ethanol (8 mL) were
added potassium carbonate (0.18 g, 1.3 mmol) and thiophenol (0.10 mL, 0.92 mmol).
The reaction mixture was stirred at room temperature for 36 hours and then it was
quenched with aqueous sodium hydroxide (2N), extracted with dichloromethane and a
3:1 mixture of chloroform and 2-propanol. The combined organic extract was dried
over sodium sulfate and concentrated in vacuo. The crude product obtained was

purified by flash column chromatography (dichloromethane/methanol/concentrated



98 ammoni um hydroxide 99:0.9:0.1 to 90:9:1) to give the desnethyl
benzazepine (102 ng, 59% as a white foam 1H NMR (500 WHz, CDCl3) 68.77
(s, 1H), 8.37 (s, 1H), 7.83 (d, J= 8.5 Hz, 1H), 7.76 (dd, J= 8.5, 1.5 Hz,
1H), 7.46-7.43 (m 2H), 7.40 (s, 1H), 6.50-6.40 (m 3H), 5.50-5.47 (m 1H),
4.24 (d, J= 15.0 Hz, 1H), 4.01 (d,J= 15.0 Hz, 1H), 3.57-3.52 (m 1H),
3.31-3.25 (m 1H), 2.21-2.11 (m 2H). The racem c benzazepi ne was then
resol ved by preparative chiral HPLC (CHMRALCEL QJ col umm, using 40:60:0.1
hept anes/ 2- pr opanol / di et hyl am ne as the eluent) to give the (+)-enantioner
[[a] 250 +42.0 (c 0.067, CDCl 3 and the (-)-enantioner Roc] 250
-48.0 (c O. oemmo@quroxldﬁe‘) &0 [t029 11$ﬁ<egivethe1ie%wt@d|bemaéqpl@f(1%2 ngl e
enant i omer free t ol gf d by
wat er. The rédul ?&E OFE%EI%%%' was yg‘agﬁ/?l—zl% 03)6%{%?@ cOP?é%glé’ﬁdu ng
tartrate sal t7.83((#).F88(5[Hz, 2H4 706 (d2,01-08.1, BS H]z,pI)H)I, @lnﬂ—ms'y(h) 288,(73406s,

FPLC 905  cniltH G810 Goof Aot b Dol ot 1 F RRHIC 460 ‘i}ﬁzfdr%moBfugg 12

(s, 1H), 8.455(9iz hH),3.8-942(d, 1973810 H2(m,1H), 2?143711((&1 2HF 'Fhe0 Hz, | H)

7.82-7.79 2H), 7.67 (d, J= 7.5 HZ
6.55 (t, 1( 7 rece?&c bcrﬁ)zeplge g fhan fegoiqub‘/$9dfat}¥)e cmﬁgfgx(ca&:@miﬁg ,
4.50 (d J= Tk i, ud 40696@ h@ﬁtane%/ﬂ;h‘&) andl/@ath{Tamie a@.@qe@lﬂdﬁt) té Elve
3.64-3.57 (m 11, 2.57-2.32 2H) - ESl NS V6 mz 395 [N Ht

( )-8-([ 1,2, 4qxqﬁ-h)~&zaﬂne{nmr ﬁah]opsﬂﬂlﬂan(mo @%9\%@1@%&3.@ the {opHemEe -

345tetr L-tartrate [ AUC HPLC 99% Chiral cel
Q) 99% as a Eﬁ Pe'solN g%’gf%WE%eng)Mt, CD30D) 69.12 (s, 1H), 8.45 (s,
1H), 8.04 (d,[0228]9. 0 Hgtep FHY¢ a folBifon(cf sindle Daiomrer fitthase M. BRhafho®as( m 2H) ,

7.67 (d, J=7 7. = 7.5 Hz,

1H), (5 83 (daﬂic‘i;iZ B“*FEQ éci‘fg)f '?A‘(“gg’y(“éf‘“ ilhi%s‘g""ggg"“%ﬁ%‘waﬁl 3@%&*“ X 14,5 Hg,

I(H) 2ﬁ|) 40Eg Is I{%t?ﬂé‘horr&p(&&n@&a&a@wt mmqmﬁ]m&o?m 3a§a}n(nm6 Wikp4(3,3- 57- 2. 32
V4 ara

gfn( 6- (difl UOM@FWQWQIE Sefarr feﬁalg'dpq 318{1\:])6? azepine, f-tartrate EAl/JC)HPLC

di f | uor ophenayy) irteét 9984 @ MM O sl h@mkﬁo mgemmg@@t@q fr@te salt
[02291Step A: A m xture of th boronate ester (0.45 g, , partially

pure) from stiéh, Aoés, Hﬁhﬁr@lﬂ%éd#%&zhlfé} 388 (¢, ofi 7 9-0 Bkzo HdY RS8Ry} Py.dazi ne
0. 16 0.9 Igﬂp ad, n sol ution
(f DIVFg(8 rrL)]2 l')?/éidt’g I;H?és%gﬂ ’ﬁég %MQSEﬁé?H %o(gggjb?o%t 11(6)}{)m nut es.
1,1'- 99 Bi sﬁ(zmquhéﬁylomﬁnsﬁbumu)(ﬂe!meér}wwh|4c5|0d¢al=r &6 Uin 196449 (s,0. 076

A Ter cool i ng 10 pblr s G Tyt Bl SRS A e At Pl o

di chl or omet hasge [Maastie d-) - h2 v@hﬁoloand alpyridi-6-gh456d, SediBuorsgatheny)sul f at e,

FC ( hexanes et Ry LU R E BB (s G850 (G T UAEHE p ot Dhenz azep) ne

(0.29 g, par t99% |2 2 RUBKLE bolidHHl SIMNV@SDOWIES, CILGIRES NEX{s, BEER.4%i(d, NEYLS daur t her
purification. 230] St eﬁ)B To a solution of the protected benzazepi ne

(0.29 g, par t(dalf? Orﬂﬁr ). et BB OAlzm BN 8207 49 fudtll 665fd. dith? Bronet hane
(3 m) and et *m“gbgg&’ahgﬂv é"’gfsﬁlngr%}ﬁ & 01,3557, y@@zcm)b%@k@ S0y, @912,91}1)2 1 nmol )

and t hi opheno The reaction mxturé was stirred at
room t enper at4,|?5e(df & 120 Hmp iHS3, 400d dt Frehd. ﬁﬁinvhlé) dd@rﬁ%ﬁé’(ﬂl)vﬁ $hitabitédls sodi um

bi carbonat e, ext f r‘ﬁpﬂg +l PA. The

conbi ned or gaIﬁlc1 %(?eg%%&g ﬁéf?é%@o%% i%%r}gg ate an oncentrated in
vacuo. The crude product obtained was pur| f| ed by preparative thin |ayer
chr omat ogr aphgxansile B§ oPospatitimalfifet-NB-(&{diflonroertiraypyridazriod- 53,8+ oxi de
90:9:1) to give the raﬁﬂmmphamxﬁ)zb,pmmte(rkﬁydmglﬂ%@ﬂ@o[@me@:meﬂaktmtef oam
NVR (CDC13, 500 MHz) &a1t92 (d,J = 9.0 Hz, 1H), 7.89 (d, J= 2.0 Hz, 1H),
7.81 (dd, = 8.0, 2.0 Hz, 1H), 7.75 (t, J = 72.0 Hz, 1H), 7.47 (dd, 1=8.0,
1.5 Hz, 1H), (0288 (d, $w=p:0AkHgixtulddf thbotdnat: Q@r (1H5 §4)76 BmdOpgdallyl=10. 5
bz, 1H), 4. 25pu§g’from step C of Example 37, 3-chloro-6-(difluoromethoxy)pyridazine (0.16 g,
0.91 mmol), and cesium carbonate (0.74 g, 2.3 mmol) in a solution of DMF (8 mL)

and water (2 mL) was purged with argon for about 10 minutes. 1,1%-



15.0 Hz, 1H), 4.02 (d, J-= 15.0 Hz, 1H), 3.55-3.51 (m 1H), 3.30-3.25 (m

1H), 2.30- 2.04 (m 2H). [0231]To a solution of this freebase in nethanol

was added L-tartaric acid, followed by water. The resultant solution was

| ypholized to give (+/-)-8-(6-

(di fl uoronet hoxy) pyridazi n-3-y1)-5-(3,5-di fluorophenoxy)-2, 3,4, 5-tetrahydro

-1Hbenzo[c] azepine, tartrate salt [AUC HPLC 95.49% as an off-white solid:
"H NVR (CD30D, 500 MHz) 68.25 (d,1 9.5 $#, 1H), 8.13 (s, 1H), 8.05 (d, J=

5 Hz, 1H), 7.76 (t, Jr—715Hz 1H) 769(d J-80Hz 1H) 7.48 (d,J
Hz, 1H), 6.74 (d, J = 7. 6.5 J= 84 (d,J =
Hz, 1H), Hls(mhqrurlphgsphm@)fgrrwzencdlwomm1149111(00(56rr@ Oﬂi@mal%wabfﬁaied 4.40 (s,

0

0

SH% 3. |8f' 3(0 ﬁ'l% nqlm'urelmuch%va@‘ﬁleﬁ héﬁe({ @801’6)1"01' Zhaifts. 2a R c@@ng&ﬂoonﬁg MS nl z
(5-

)

(3, 5- di fitroprople]lbacayijordn3ute Hag @tm@!hyldr dchipropetizec aslicd piith- 8-

pyridazin- 3(2 arlrate .sal t.10 i of the
rom de (O. 3 (tergl%%grmé fim({ove 11m Sué%lgeéﬁﬁ%ld aﬁ@C&ce Pate%l g&ré%l qH?SG in
1, 4- di oxane (r&smtﬂe)obmeé v\asldmaﬁqmm M(hlaxax(ege{hylcmeﬁai(e% Srtg 459508 gimeol ) ,

- di hyl di nd h
N gL ety ey e B e 3 b, 008, TR Loy G ARLFR S PIgeP" o

i odi de (31 ngylttﬁuﬂﬁrtmrlpluhﬁmnadded toit. The reaction vvas heated at 110 C
for 16 hours. After COli?ﬁ%to roam-t on_mxture was

er tur the.r i
di luted with [823% oro do asalufeno Fggewpﬁ‘rc?ﬁgé BRIy over
sodi um sul f atifre) filohd RIpEAl abMadn @gﬁﬁmtdfaicﬁmrdr@et@nwz il i amop(rsoﬂuuct

7.
9.
7.
2.
42
2-
yl
b

Purification by reverse phase sem -preparative Ij_t C (5% (5 (V B over 35
nin, A= 95: 5’“’%{*@1@?1&@%%5&%‘F@*P‘P‘@tcioéo%z/olT‘Iﬁl?l)"E§‘ igBago 0y o r | e/ water +
0. 05% TFA), ﬁomﬂﬁe%tﬁﬂ iR TReHES sas5a Rdhgiehtirt &8 J0aSersUsd then 2N sodi um
carbonat e gave the coupl ed product 245-

(3, 5- di f | uor opisemenepyd withaquepus pdombicarbeaieapriieisd Whlﬁénlz@w[fwaﬁcm n- 8-

d 0 WHEI QW CDC13, 500
wgr&aébn(}g%@&g&g@ Zer%m%efa %ﬁm@eﬁ’@&c@ Y4 &vg) é&%&hﬂ\ﬂ(@{g&d&J 3

5|z, E19H)2 , I i?&nd c@zzce(mntedzlm)vacxm (‘Eﬁern@ls pragpctpbjjaine msp@nﬁm banpremxaﬂvg%gs( (dd,
= . y a EE&HI[ m
1H), 2.32 (s,tk%llﬁy?é%rﬁé-%gﬁéh@ ‘%}R@ﬁ%%gﬂ%tzggvégc#@a tggl[ [ cg%%lo d solution

of the benzazsgionaic(90:914 tggive HikSacomod penzazpping ()7 ndg, 40H) as a yellow foam:

1 2_di el or oo R DS R VLS RS 2t SBT Y et Spamsr (PR 18 m.

1.78 mmol ) draa@vxté@o D ezl BRL Y1761k, yrbmzm)rrez WHE 747 (4,80 R, ps Bzfum), 3 hours,

and then washed with 1N hydrochl oric aci C ye separ at ed
and the aqueotd! {day &P -Qlde l\ﬂés@léw%w éiﬂ)zﬁl‘*g Iﬁa?&éz lk"ﬁ {%(ﬁﬁfned organi c

extract was dfs'@ﬂzomtgr §5J1l5mﬁy|li—ﬁtﬁ55—f3|5|l ﬁrﬁqi) ang-rmeenta.md under
reduced pressure, an . was added to the residue. The

sol uti on was %%ﬁf@@-fﬂnder refI ux for 2 hours, and concentrated under
reduced press Puri reRiRBs8 %] MEnhddl Wal AN LGINLRRERQI aphy
(90:9:1 di chllg?%lr]ret hane! %aSBLgﬁ%Pg’%l%n%gﬁtb?at e‘gt ar{rmiﬁl um h droxll el) gave
partial |y purfliowmedy whter. R&Lepwltaint@@lviwnWWmimélp@Hatgiwé* hBiéH ayer

chr omat ogr aph 95:4.5: og’rg;t anmoni um
hydr oxi de) , %iffﬁuommaeﬂbox%pg’\r}gézglgb8@ 22&1@6 %%g %%g@q%%é?%go%B to 50%
B; A =- 95:5 vakearaagpiicoturttatd saft [AUL HBP/G’PFAA]BSM%V&ta@(dtdorH tNMR e/ wat er +

Soat um car bontisobaded IR RiBa b P st sBbE B8 TR £ 44 FRaR S e, 2"
?DClg)H)S g ggv 86 1J£m s39) 11y, 7560 (a J4280er 41HD 7 48. (@9)1:79 0%tz( D), 61 (d, 6. 67- 6. 63
2 % o St S i ™ £, 00805 Gy T 0B 20 98 (- 50,

1H), 4.49 (d,J = 15.0 Hz, 1H), 4.40 (s, 2.3H), 3.84-3.75 (m, 1H), 3.65-3.56 (m, 1H),
2.54-2.35 (m, 2H); ESI MS m/z 420 [M+ H]".

Example 39 - Preparation of (+/-)-2-(5-(3,5-difluorophenoxy)-2-methyl-2,3,4,5-
tetrahydro-1H-benzo|c]azepin-8-yl)pyridazin-3(2H)-one and (+/-)-



102341To a solution of the N-clesnethyl derivative (21 ng, 0.06 mmmol) in
nmet hanol (1 nL) was added L-tartaric acid (9 ng, 0.06 nmol), followed by
water (5 nmL). The resultant solution was |yophilized overnight to give
(+/-)-2-(5-(3,5-

di f | uor ophenoxy) -2, 3, 4, 5-t et rahydr o- 1H benzo[ c] azepi n- 8-yl ) pyri dazi n- 3(210-
one, tartrate salt (30 ng, >99% AUC HPLC 97.1% as an off-white solid: "H
NVR (CD30D, 500 MHz) 8 8.04 (dd, J = 3180 1.6 Hz, 1H), 7.69 (d, J = 1.4 Hz,
1H), 7.65- 7.64 (m 2H), 748(de 95 38HzIH) 7.09 (dd, J = 9.5,
1.6 Hz, IH), 6.73 (dd, J = 9.0, 2.2 Hz, 6. 58- 6 5.84-5.73
(m 11-1), 5.73-5.58 {5 (a,ﬁﬂdlﬂlwrmﬁlenaxseg?%ﬂaﬁ t&'iq?hydi"ééf é%“m&[%z‘*l”g 834.3. 68
(m 1H), 3.58-3.47 (nyl)mm)dazm-&zﬂromﬂeﬁratezﬂ} ESI M5 mz 370 [ MtH] +.
Exarrple 40 - Preparation of (+)- a

(-)-8-([ 1,2, W2B2] azol o‘{tmé éﬂowpluapw%th«;w’@de (0.3 g, 0.8 mmol, partially pure)
(3,5-difluor )a trﬁ@hv&éeddﬂew Wﬁﬁi@ phde,
tartrate sal?“l[a%gg?l( 1 J@lpyglﬁkﬁd%ﬁi@o t he brom19 de (1 (Hf-, 3.29 mmol ,
partially pu(%)mglﬂcﬂ&rsﬂmb M dirEstaytphrlessliangae B39l i3 sueel énféo 97 g, 9.86

mml) and bi s(,pi nacaol ato)d ron 09 O (21
The meé} ! gh % @%\%%6 rgo%1 fore%%%1 %ﬁunﬁr nut%ggﬁg?]% 1 -

b| s( di pheny! phgepf) ﬂaﬁi)déeiflrmgahﬂfﬁtmbl)omspdﬂddadumﬁih(: Spctian W, fmaeémbllip was

added to it. The reactio t ed t 80 C f [ ling to

r oom t enper af4i¥,! 551‘?8” F‘H’r‘fnﬁ?‘%('ioﬂplee%%ra%gj |etr'?agﬂglgm%mf%§d%§?°gr and

di chl or omet hang. dlcﬁkwo@@mmuaraaha& qithwaseraapbfiad, dded awdsadiunextifagct ed with

di chl oronet hanc (2x). The copbi ned or gnic e % svvaheéj W|th11

wat er / bri ne, Tiligicddng parceaEyf W\gﬂﬂq“%t’ P‘iold‘t‘éré KHOLBhEERET BIEH to gi ve

the desired RgponalLaRtHaLd by28 t«QSO%fEJ&%}Z%ﬁﬁmﬂ pr:ast wa;tdr/awommlmﬂs used in
the next step without purification, 10236

' f the
boronat ¢ est 805¢QTRBA P @,5 écp@ytoplﬁrgﬁﬁv@feéﬁ O)QSa/bggé) am]_ convemon Rinto the
6-bromo-[ 1, 2 ’ccg%éegbm 1‘?&@40&36 941@@1{1 dbdiin (:Qrbggatcggavé tlﬁ:%o[fﬁl@&l prod@did-(sesi um

carbonate(O in a solution of nmL) and water (1.25
nl) was 102 (mrdgtb@mhpmpxa} @ﬁnpfmﬂ Sa%mtrai}wdrmlﬁh‘t’%ﬂ °3aZ°Pm -8-

1XBi s(di phen | d 4 R gl ) was
added to the hﬁ %?g mﬁgﬂg%f&?hgﬁ%eat e?%e?ggggan( grrng h(gt?ra% After
cooling to roomtENPR(dEt Aira,8, it Heis, ¢HYLUA D748 LoD, WAG (v Fiik 2HzvitDh

di chl or onet hange, h i ter ri I r n m sul fate,
filtered and’ ggn%zﬁfr?’%g%bgHWr(@spgﬂg 4@b4¥%§%7§?%@§14?2% gﬂ%y reverse
phase semi - prignas 4-8 w9 (PO, 6370326l (@, 36 B1 102,85 (HOLHY 132 &, 3HP3I 26-2.05

wat er/ acetonitrile + 0.05% TFA, B = 95:5 acetonitrile/water + 0.05% TFA),
and converted®iZo the correspondi ng free base using 2N sodi um carbonate to
give the coup produ B G0 iceddA sodiiod iR Wenia0 H O\I\amrrrcﬂ)sol ved
by preparati vgﬁélln ral a% C (((.)ZHI Il«gA\LPAKS AD1 col urm usfiﬁme(\tm % b

hept anes/ i so;fr@pﬁmﬁ/adﬁét%@ﬁ@ﬁﬁ%‘éﬂ%mﬁh‘@@m%‘ﬁ’t (Profey- ‘\?gc’@ i dker A and
enantiomer B. A haedf il @sftoaRlIWHRrEmER0Agr aphy

(di chl or onet hane mhgr@&ybﬂfé@(%%@?%q@a : 088y ' hy

di chl or onet hamb,/1nﬂmmnbmmm@wt}@tf@%flawwﬁpﬁmawwwt8e§3 fors haugp ¥ t r aces
of diethyla L e r landPei fication
( CHI RALCEL Of)ﬂen ‘fva‘v’%g@ ngﬁrh@@ég%“ggah gg‘?grﬁ%@? Eaa?%g‘%gglsf %%?%tf(ﬂ;?am ne as the
el uent), fol |aweashs byycf Waaswhashodl with dmhmmtttbeEaEhqumﬁ’lmﬂ GEOWEEHAPSYASt hen
nydroxi de).  EESPPHdn e T e HC O RORIIRt Oer et At ARIRMaRd ,

met hanol (0. Sm&thdnotes? adigeds hddedntd theiresiduci The(s8lutign was D tadrapir rcfbmfm/ved by
vt e (M) hems st ot it Ol 8 3PP R b DY il b 91 Ve

a] pyridin- 6-ygy) cr%hﬁo%’xaﬁig?dﬂh%rgw@IDhﬁiﬂﬁ%d&ctﬂad&'&ﬁdﬂbﬁnoﬂc&ﬁcémﬁteﬂatnmhymir 0- 1Hbenzo
[c]azepine, tartrate sa 95%, AUC HPLC 999% as J‘f1 white solid:
Ral25D +44. 3 hxd@omoogavmﬁmﬂy]purwwfe@@emu“ PROORAY Pregeralys (il 1YFEy) g g1
(s, 1H), 7.86; ﬁék{b I Rthalehmethh 514;0(1@6 udtcdgmﬂq Mom 1H), 6.74
(a7 = 0.0 2%@@&% 845(7%%%4& tH) eta.n n 0 m%
4.76-4. 63 (m hytixided, oyl bym)fcrsmmwse sprrwrf(mﬁaﬂx PL@ (W t<7'1§0( H: AH)

FM?-EI] 3.47 (m 951 y);./ater/ace%'on(ltn’le 13 5%5%21 }"-5/§ BE£ 9§% a(:&bmg'hglwa@ 0Bt TFA)ZdIﬂO?



[0238] To a solution of enantiomer B (24 ng, 0.06 mml) in nethanol (0.5 nl)
was added L-tartaric acid (9 ng, 0.06 mmol) followed by water (4 nL). The
resul tant solution was |yophilized overnight to give the correspondent
tartrate salt of (-)-enantioner (32 ng, >99% AUC HPLC >99% as an
off-white solid: [[a]25D -54.5 (c 0.11, CD30D)]; ESI MS miz 407 [ M+H'.
103 Exanple 41- Preparation of (+)- and
(-)-8-(6-(difluoronethoxy)pyridazin-3-yet)-5-

(3, 5-di fluorophenoxy)-2-nmet hyl -2, 3, 4, 5-tetrahydro- 1Hboenzo[ c] azepi ne,
tartrate salt [0239] Step A: To m xture of the boronate ester (0.3 g, crude)
fromstep A tanvExianpite thegorrgspondias egbasansing N SAENRERPPPYE BASA G (0. 17 g,

0.94 mmol ), mg_rggmﬁl?,ﬁg_)rggacgggbr&ggt7eﬁ,)(%g%ﬁ{mwﬁz,r@mbs’ loAs 9O fron of DIVF

(5 nm) and er pur ge h argon for about 10 m nutes.
1, 1! - Bi s(di phemyRghosahi7ie) 765 (hadeneddThiod (mp2ill), AdD+HrA0((@0 1hey,S. M- 05 mol )

Cool ng Lo r sEMEolbet Al s REb AR by T B e AR

di chl oromet hgpe, washed with water and brine, dried over magnesium sulfate,

filtered, and concentrated., The _resi due qgbtaine uri ftied by by reverse
phase seni - pH23dk at i veloHpioBtiogf @63%9@6%%& a%vtag%m@in% 0;&6?%%5)%‘ Y

wat er / acet onjdofihd (1 nfds) Wa¥addedL-Brimikid 936G 0w dihb |) bkt ar bytwdle@5% TFA)
and converted into the correspondi ng free base usin N .sod carbonate to
gi ve the coupiledThe seulant solution ygs IM%IFGWWGEHg%%gWgE%T)\'/?égs'aﬁ;gp preparative
chiral HPLC Qﬁﬁ%@ﬁ%{l@?&,@%ﬁ%ﬁ@i%@%{@&b in18-ypyridazin-3(2H)-one,

hept anes/ i sopro i’et’hyl’am né as th uen to give enantionmer A and

enant i oner BlartEnasli @fee, 2OWeA LGB & %ﬁ“’gbasfqn )ﬁwétgq e Shivdat ogr aphy
(di chl or onet g@%‘bm téﬁﬁ’ﬂzﬂ? % 94 @g%@g?‘i’ks%iz}_m), 7,69 (d,J = 1.4 Hz, 1H), 7.65-

di chl oronet h met"nanol /'concent r'at ed’ anmoni um hydroxi de) to renove traces
of di et hyl ani7ge (mENA,Ti481(ed, /B WS SHbj 6Bt €09 (dd, § arthdi6 IhilHal6. Budd.f cat i on

(CH RALCEL 0D col , [ - 20: 0,1 t S/ C ethyl am ne as the
el uent), fol F@v&&%’?@’s@&ég%ﬁ% r%‘srgjt%oﬁégglp%@’? ?lgg#ig#ngr%e htg!ri?e, t hen
99: 0. 9: 0. 1 t @.39Qm91H), di3olth, ey Eshane (metHpASEActinos ik, 2t Be2. 2htmb iHm

hydr oxi de). [02401To _a_sol uEJ on of enantionmer A (18 ng, 0.04 nmol) in

met hanol (0. BShMPS %gs7a8MéH) t-tartaric acid (6 mg, 0.04 nmol) fol l owed by
water (4 nmL). The resultant solution was |yophilized overnight to give

( +.) - 8- (6- Example 40 - Preparation of (-4%- and (-)-8-([1,2,4}triazolo[4,3-a]pyridin-6-yD)-5-

(di fl uoronet FFGYV)Qp_W'i @SJdﬂl&‘rMﬂﬁe‘n xﬁ)&-ﬁredixﬁhw,ﬂmmayé-i& met hyl - 2, 3, 4, 5-
t et rahydro- 1H benzo[ c},%?ﬁ,%]g&p{,gp@ﬂwa[@alt ), tartrate salt (24 ng, >99%
AUC HPLC >99% as an off-white solid: Rarr, +53.1 (c 0.10, CD30D)]; | HNWR

E 53308, _5(7308%’%%1368- 26316l A: Fo A-ndixtizo ofHd broBideQ1 00 g, 3.2 minol, pamiali¢H) , 8. 04

Hz, 11-1), 7.76 (t, J = 71. 9&1)291 1£]8)é 7.125%&& J =28.0

Hz, 1H), 7. 4@ucdfromstep /pin lxpmnle 36, ppfpssign seetatqy. 7, 289 igrolyagy 1y - o) |
6. 56-6.52 ( mfisgﬁ{hac %oﬁ&b&%’@ﬁ 8 & hon ks added@vS0T81 (D). T mixdurd 3- 4. 39
(m 1H), 4.4 S, 5 . 3.84-3. 6% (m 1H), 3.53-3.37 (m 1H), 2.79 (s, 3H),
2.53-2.26 (mwagpurpd witBhravs ferrpbputd®sminpes, ppd 1.1

bis(diphenylphosphino)ferrocenedichloropaltadium (81 mg, 0.10 mmol) was added to

it. The reaction was heated at 80 °C for 3 hours. After cooling to room temperature,

the reaction mixture was partitioned between water and dichloromethane. The

aqueous layer was separated, and re-extracted with dichloromethane (2x). The

combined organic extract was washed with 1:1 water/brine, dried over sodium sulfate,

filtered and concentrated to give the desired boronate ester (1.24 g, crude) as a black

oil which was used in the next step without purification.

[0236] Step B: To mixture of the boronatc ester (0.3 g, crude) from step A

above, 6-bromo-[1,2,41triazolo[4,3-a]pyridine (0.32 g, 1.64 mmol), and cesium

carbonate (0.80 g, 2.47 mmol) in a solution of DMF (5 mL) and water (1.25 mL) was



[0241] To a solution of enantiomer B (34 ng, 0.08 mml) in nethanol (0.5 nl)
was added L-tartaric acid (12 ng, 0.08 nmmol) foll owed by water (4 nL). The
resul tant solution was |yophilized overnight to give the correspondent
tartrate salt of (-)-enantioner (46 ng, >99% AUC HPLC >99% as a white
solid: (Earl) -60.0 (c 0.08, CD30D)]; PSI Ms ni/z 434 [ MtHt Exanple 42 -
Preparation of (+)- and

(-)-6-(5-(3,5-difluorophenoxy)-2-methyi@ 3, 4, 5-tetrahydro-1H benzo[ c] azepi n
-8-yl)pyridazin-3-amne, tartrate salt [0242] Step A: To m xture of the
boronate ester (0.3 g, crude) fromstep A in Exanple 40,

6- chl oropyripimgidmiﬂrag@mﬁr (@®up 10 ginutes64,1hmol ), and cesi um car bonate (0. 80

g, 2.47 mol %‘,S 18’@( &T%It)ll}ﬁ?o fi %foc%c\ilgm%ﬂadw (M{f 0. d5]rn31§l)ma)s 243 1pur ged

with argon f
Bi s(di pheny Imhﬁﬁﬂbﬂen@hibﬁmgmembmeﬂﬂt 80 &P didrl delebivesm A 40 coqing@e B®TMDI ) was

dded to th t whi Af t
ool i ng to 1 GOIREBHRUAIHTS: SR PRRGtToh A Sepoteh i FellShbge

di chl or omet hages antasingdinell blerwaightsivamshifatd, figered amb«dmomkmteda@hes:sndm sul f at e,
filtered, and concentrated. The residue ohtaine J by reverse
phase semi - pPHRGAVISRIGAR] by PHOYESE Ph8D B PAPAFR %%@?%% & é %% 0}%/8

wat er/ acet ongek kb Bt AQ— 05 %whrAvacdomitrBS+ 9. 08%ETA B £i9b 6/mbmml¢m@te65% TFA) ,

and converted into e correspondi ng free base SI n um car bonate to
give the coupP&d Tﬁﬂdoﬂﬁ’éﬁo’cwe‘iﬁ‘m @QWH%EO%‘WW ‘gﬁﬂgl\lﬁi?@lh "has resol ved

by preparati (yagbqql?%rt@kwy%Qo(&gﬂ FOLSE 70 CRbAIIE a bEi@af Owilidh Qad

hept anes/ et hano l'am ne as the eluént) to give enantépo%‘g A and

enant i omer Bresc[m@i%/]prwaaatsfelcmql BWLET (CERRALP HiepD Lolugh, Hyjng
met hanol (1 e@g?& l/&letlh b infel 2 tl?ccdllﬁizn()]tgﬁﬁg enddiBfciMRhd fol OWEd by

water (5 ni). ution was | yophilized overni tht to gi ve
0-6-(5-(3, 5- ehahhmnercﬁ)hﬁmnql)leQA was subjected to flash column chromatograp

met hy1-2, 3, 4 dSC(thft rafyd %%%ﬁ%%%f/gfcﬂbﬁm:ﬁc HehBRIcARZ ) Bncimamica,

tartrate sal as an off-white solid: Raf5o0
+133. 3 (c OaxﬁﬂlonﬂﬁﬁltHWmhde} to rebiRr{ceD30IxthPadinkHENaBRNIEBB(Mas 1H) , 7. 91
(dd, J = 7.9,

e, 1y 7 ontyiadss Brahip Buigfal CRnmdTcRbb eyt 7 =, 0

5.75 (d, J —hggtﬁxcbﬂétharﬂ&ﬂiletlﬁla%ﬁnéas&ﬂe élmnt), fdlowed b flashdeodOn( m  1H), 4. 41 (s,
oH). 3.90-2.7

, )es 7 3H), 2.55- 2.30 (m
2H); ESI MS PIHPQW:?S@F%‘WI‘-‘H“I rf"@?t e‘é&é‘gptpf%@f?%#?enant i omer B (29 ny,
0.08 mml ) i gicARtdMRRInchrkiithdl/bREnAEEE dmbrobhid Bydrexidegi d (11 ng, 0.08 mml)
foll owed by water (5 nL). The resultant %% ut i o(g?ég/as by_o%hl I 2 %Sover ni ght
to give the $837kspondEht sahefonohepangigmer 4423 my HEeoHe >99% AUC
%Ltc />99°3/°8 = Eﬁa%ﬁde\ﬁﬁl RaSOldicls 1R 0135 Rmo Y FolRwell Gy Qald (4 Ay, h'aml )]; ESI

n/ z
resultant solution was lyophilized overnight to give (+)-8-([1,2,4]triazolo{4,3-
alpyridin-6-yl)-5-(3,5-difluorophenoxy)-2-methyl-2,3,4, 5-tetrahydro-1H-
benzo[clazepine, tartrate salt (30 mg, 95%, AUC HPLC 99%) as an off-white solid:
[[a])*’p +44.3 © (¢ 0.09, CD;0D)]; 'H NMR (CD;0D, 500 MHz) & 9.22 (s, 1H), 8.81
(s, 1H), 7.86-7.80 (m, 2H), 7.77-7.74 (m, 2H), 7.64 (d, /= 8.1 Hz, 1H), 6.74 (dd, /=
9.0, 2.0 Hz, 2H), 6.57-6.53 (m, 1H), 5.77 (d, /= 7.6 Hz, 1H), 4.76-4.63 (m, 1H), 4.42
(s, 2H), 4.43-4.30 (mn, 1H), 3.89-3.74 (m, 1H), 3.58-3.47 (m, 1H), 2.83 (s, 3H), 2.58-
2.31 (m, 2H); ESI MS m/z 407 [M+H]".
[0238] To a solution of enantiomer B (24 mg, 0.06 mmol) in methanol (0.5
mL) was added L-tartaric acid (9 mg, 0.06 mmol} followed by water (4 mL). The
resultant solution was lyophilized overnight to give the correspondent tartrate salt of

(-)-enantiomer (32 mg, >99%, AUC HPLC >99%) as an off-white solid: (0] -54.5
°(c 0.11, CD;0D)]; ESI MS m/z 407 [M+H]".



Exanpl e 43 - Preparation of (+)- and
(-)-2-(5-(3,5-difluorophenoxy)-2-nethyl 2, 3, 4, 5-tetrahydro- 1H benzo[ cl azepi n
-8-y1)41,2,4]triazolo[4,3- al pyridin-3(2H)-one, tartrate salt [02451Step
A. To a solution of the bromde (0.3 g, 0.8 mml, partially pure) from Step
Ain Exanple 36 in I,4-dioxane (1 nL) were added [1,2,4]triazol o[ 4, 3-
alpyridin-3(2H) -one (0.13 g, 0.98 mmol ), N, N -di net hyl et hyl enedi am ne (35
1.ff, 0.33 nmol), and potassi um phosphapg (0.35 g, 1.63 mMmmol). The m xture
was purged with argon, and copper (I) iodide (31 ng, 0.16 mmol) was added
toit. The reaction was heated at 110 C for 16 hours. After cooling to room
tenperature, the reaction mxture was diluted w th dichl oronet hane, washed
with water aEgamplend; Peipaedionwd(+Hseod (RS G(Aidluerontéthexypxtidaain-Tybrdent r at ed
to give the crude pro@sdifluusplichea)2ancthyl-2,8vSrebapyhodfeni - preparati ve
HPLC (5% B to 50% B oueszofbazsepineitastratdsalt 95: 5 wat er/ acetonitrile + 0.05%
TFA, B = 95:5 acetonitrile/water + 0.05% TFA), and conversion into the
correspondi nip2Bpee basicusi g nﬁNumEFthmbcrmrabmsmréO %J&V(Eudehé‘omcﬁéqvlﬁeﬂl pr oduct

(158 nmg, as .a l.ow f whi ve chiral
HPLC ( CHI RAL/C)éﬁm’blc i&?é?hg?{ﬁjé?@éu“ g OA‘ES g n%pﬁf 529( cagint %{df et hyl ani ne
as the el uentésxmc@bmteqoamgi Dm‘Efmﬂél)and selnton oﬁiDrIdF (BmL)@ad&afo(l&5s0l uti on
of enanti oner A 65 n? E matq (1 m.) was added L-tartaric
acid (23 ng, "8 ‘3“’1‘%?@8% Wﬂ&f’@? m). The resultant sol ution
was | yophili B@_Qd@Neﬁﬁfﬁbhéﬂjﬂnnbﬁe@c%@ed?ch((ﬁoﬁaﬂacﬁmdl(M m@r @pﬁ‘lﬁ\my\)fas&ddcd to

met hyl-2, 3, 4, 5-tetrahydro- 1I—%ﬂn % zepin g é %trlazo

| of 4, 3-c] pyrF}EﬁrW?S(“?‘?hl‘;{“ctl}rYéaS(‘ z‘ﬁ ?1%8% %p or ?‘ﬁf' PHSTERPINZ AR 9805 AUC
HPLC 97. 9% @SRl findRhéiRnsakiuel wék"&NWvﬁﬁE%Qﬁbro&@@anM‘@)lslﬁ&v@ﬁ (d, J 2.0
Hz, 1H), 8.14 (dd, J = 106 8.4, 2.1 Hz, = 7.1 Hz, 1H),

7.62 (d. 1 =vatenanpgbrinppriedpvapmpgngsiom-splfae, %feaedr&nd OPllBentfﬂfte‘ésT*(ed J=095

Hz, 1 6.7 ingd Was’pu I ¢ - ¥ 52
1H) | El) Y gezﬂ;‘d?g obtd H)ed & g% rified bg‘% &)Egsl_i)pﬁaszgerﬁi ﬁ%&ifgelmc @/5@2&25 s, ( r2nH) |

3.89-3. 63 (mS0%HY oved 5§ mim BT 9érﬁwatcrﬁyet0@tr83+(0505°yeﬁif\ —4’?-52 26 (m 2H); ESI
MS iz 423 3H2Q 75620 C,
54.75. H N Wﬂ"l\fm"g\g%ﬁﬁ ?F%Ogrgﬁe% 70" E%%%O&%m%@% R iTe a

sol ution of amagnthcsmhude(b@@atcrg) gite thdcmﬂbﬂd)PrMuCh@tlﬁmgoM%)lW}Wms added

L-tartaric acid rmqlll fng resul t ant
sol uti on was™f 9]6’%%3' E@Bgaté‘\f/eecrh hrlalg I%L(E gé%l Veq}‘ﬁg%ﬁ‘tﬁoﬁ%‘ég‘ﬁ%ﬁ? 29-2(?1'[ rate salt
of Enanti 0rremeﬁad%op@pamoetiﬁdﬁﬁuhﬂm&&ué%togsvcwnamfofmvw and solid; ESI M
tn/z 423 [ MtHI Cal cd. for C‘%—‘?H 0 tgl}lﬁ%gl 1CAH606. 0, 25H20: C, 55. 59;

M 461 N Shuongply oA s SIS Cuh g RRRaeRpt )
Preparation Qcﬂlcﬂbl(oﬁteﬂﬁn@‘tlfﬂnf%w ophesnsy dickididhétiidne 2nadhabhpo Beoncentrated
t et rahydr 04H benzo| Céy zepin-8-yli {:) ridi Eﬁ éi‘ﬂl r@ IgtEnantBl oner A),
tartrate sal PORRHUWHBYFRHEDAR EMOXF fracss OERig Hziﬂfr antiomer B was
subjected to further chiral purification (CHIRALCEL OD column, using 80:20:0.1
heptanes/ethanol/diethylamine as the eluent), followed by flash column
chromatography (dichloromethane, then 99:0.9:0.1 to 90:9:1
dichloromethane/methanol/concentrated ammonium hydroxide).
[0240] To a solution of enantiomer A (18 mg, 0.04 mmol} in methanol (0.5
ml) was added L-tartaric acid (6 mg, 0.04 mmol) followed by water (4 mL). The
resultant solution was lyophilized overnight to give (+)-8-(6-
(difluoromethoxy)pyridazin-3-yl)-5-(3,5-difluorophenoxy)-2-methyl-2,3,4,5-
tetrahydro-1H-benzo[cJazepine (Enantimer A), tartrate salt (24 mg, >99%, AUC
HPLC >99%) as an off-white solid: [[o]’p +53.1 ° (¢ 0.10, CDsOD)]; 'H NMR
(CD:0D, 500 MHz) § 8.26 (d, /= 9.2 Hz, 1H), 8.10 (d, /= 1.7 Hz, 1H), 8.04 (dd, J =
7.8, 1.8 Hz, 1H), 7.76 (t, J = 71.9Hz, 1H), 7.65 (d,J = 8.0 Hz, 1H), 7.48 (d, /= 9.2



[02481Step A1 To a solution of the bromde (0.3 g, 0.8 nmmol, partially
pure) from Step Ain Exanple 36 in 1,4-dioxane (1 nL) were added

2- hydr oxypyridine (93 ng, 0.98 nmmol), /V,N -di net hyl et hyl enedi am ne (35 gL,
0.33 mmmol ) and pot assi um phosphate (0.35 g, 1.63 mol ). The m xture was
purged with argon, and copper (I) iodide (31 ng, 0.16 mmvl) was added to
it. The reaction was heated at 110C for 16 hours. After cooling to room
tenperature, the reaction m xture was dad uted with di chl oronet hane, washed
with water and brine, dried over sodiumsulfate, filtered and concentrated
to give the crude product. Purification by reverse phase sem -preparative
HPLC (5% B tHz aq;%@bwugs O Az 2H), A.56-Q% &1, Wl Be(de{oﬁ|8tfﬂ4,|18),+ 0. 05%

cor espond b/ FHa8 (Baldh 1P Hg 2 SO Cer AP 2SS LR L ES20ER o ocuct

(103 ny, 33%Hps.7a(Hake y5I- :tw(xﬁ@am ES%MSW/W M:’éb]l ved by preparative

chiral HPLC | RALCEL. QJ oI u usi n&lﬁ% g é ol) in methanol (0.5

hept anes/ et h&&&1Y/ di et A e‘laﬂtéo t4)mgt° ol inmethaeb{®a and
enfﬂti Olmslex%g @%ﬁd@maﬁ@ic%mqm o, @Uﬁaﬂﬁﬂo@)ntﬁno@ed(lﬁﬂwm (4@n1d. Ml ) in
met hano

was added L-tartaric ollo dby
wat er (5 ml)Tesufgat sokuign s {yopbiligey ‘B’ﬁ”\}é‘é q ?6%W%Q@B°wﬁ%r§{‘ftsa¥8 gi ve
1- (5- (3, 5-di 2od¥et % hite solid: -60.0
2,3, 4, 5-tetr{;1*1$%rg%@ﬂt§§%)zgo %gygzi%élj?%%y/r)laslar‘:v g((zﬁo ([)[ﬁ]e (Enant(lcorrer A,
(55 ny, 99%0mmﬂm}mwsaéﬂéﬂ[w“mte solid: 1H NVR (CD30D, 500 MHz)
87.65-7.60 (m 3H), 748(d J-21Hz 7.44 (d, J= 8.1 Hz, 1H), 6.73
(dd. 1790, ﬁg-amg_@z (%aé%i%m Reih 3%2-(«:'{@ th J(rbm §H)78
3.79-3.58 (m IH), 3. :%%"“ ‘( °' “’é"%‘ "“}a 7 '2“4‘%

M5 mz 383 [ MHH] . A Eﬁr for C22H20F2N202 1 1C4H606 0. 25H20 C
57.44; H, 4.

soi ut | on’ of Eﬁgﬁt i orre (Kggﬂqmn(&f)c éhg@or?’%jm étegg) %gl Crﬁciéom%%mﬁggrgdged

L-tartari c agksngld 20, rﬁgth&o@&dmrm3)amilo¢ (0oeg] 1154 mvaelprand Sesprm) carlpngter esul t ant
sol ution vvas I 0 i zed over rate salt
of Enanti onmef? g%ﬁbﬁﬁm ]@8‘5/1 %P@%@%&é&gﬁl{s&%ﬁ(g??%ﬁ%pg (I}d ESI
mz 383 [M+H5v1tha{§%a|fora66htcmmﬁ1mes CRPH20F2N20261. 10111606 C, 58.64; H,
4.92; N, 5.26. Found: C 12; N e45 Preparation
of ( +) and plsjdlah%zmhﬁphw)fgrr?ﬂ% %or%baéldg}ugl (gé ng6‘8 ol) Was "2ddddB

t et rahydr o- 1heRzed, @Inakapisihdd aé%@@tz@mcd@rzharrgra&a- @alitg HO@E11The two
enanti onmers in Exarrpl e 45 were epar

dfro bor nate §h§d rthfrom Step F
in Exanpl e lﬁﬂémtﬂ“&f’ BP%WBQ%’@W%%E A% lufeéth mf;‘? P EIéGd Ststep 0, H,
| and J in Fdhﬂ'lﬁlc drxed over magnesxum sulfate, filtered, and concentrated. The _
(+) A (2- Met hyI enoxy- 4, 5-t et rahydr o- 1Hbenzo[c] aéﬁpﬁggcﬁ (%banzam de

, tartrate smstdue AbJ@nFPM@S nglfg%bylbé’ rav ol PEsCSEI-PrepIip Ve HNVR
(CD30D, 500 Mik)g gver 50 minutes; A = 95:5 water/acetonitrile + 0.05% TFA, B = 95:5

acetonitrile/water + 0.05% TFA), and converted into the corresponding free base

ESI

using 2N sodium carbonate to give the coupled product (99 mg, 32%) as a white
foam, which was resolved by preparative chiral HPLC (CHIRALCEL OD column,
using 90:10:0.1 heptanes/cthanol/diethylamine as the eluent) to give enantiomer A
and enantiomer B.

[0243] To a solution of enantiomer A (30 mg, 0.08 mmol) in methanol (I mL)
was added L-tartaric acid (12 mg, 0.08 mmol) followed by water (5 mL). The
resultant solution was lyophilized overnight to give (+)-6-(5-(3,5-difluorophenoxy)-2-
methyl-2,3,4,5-tetrahydro-1H-benzo[c]azepin-8-yh)pyridazin-3-amine, tartrate salt (41
mg, 99%, AUC HPLC >99%) as an off-white solid: [[a]?p +133.3° (¢ 0.07,
methanol)]; 'H NMR (CD;0D, 500 MHz) 5 8.08 (s, 1H), 7.91 (dd, /= 7.9, 1.6 Hz,



8 9.11 (s, 1H), 8.44 (s, 1H), 8.03 (d, J = 9.3 Hz, 1H), 7.87 (79.11 (s,
1H), 8.44 (s, 1H), 8.03 (d, J = 9.3 Hz, 1H), 7.87 (d, J = 10.2 Hz, 1H),
7.80-7.78 (m 2H), 7.63 (d, 1=7.9 Hz, 1H), 7.26 (t, 1=8.5 Hz, 2H), 7.06 (d,
1=8.0 Hz, 2H), 6.95 (t, J = 7.3 Hz, 1H), 5.74 (d, J = 7.3 Hz, 1H),
4.92-4.84 (m 1H), 4.54-4.50 (m 1H), 4.42 (s, 3H), 3.93- 3.90 (m IH,
3.60-3.54 (m 1H), 2.91 (s, 1H), 2.49 2.38 (m2H); ESI M5 tn/z 373 [ MH].
()4-(2-nethyl -5 -phenoxy-2, 3,4, 5-tetrahgslro - 1H benzo[ c] azep i n- 8-

yl )banzam de, tartrate salt (AUC HPLC 98.9% is a white solid: np 118-120

C, ESI Ms mz 373 [MtH. 108
(-) - 2- Met hy 1118y, (42 et hyd 8 il oy 7SRehyT 7.9 Heh &2 2d.3/ 9.8 Hz, TH), 6.75-

tetrabydro-1 nzql.c i.ne, It e, sal.t I i_LOMers in
Exanpl e 46 V\g? E?‘B’r?gba{sgé’%grlgm %%gsbféié’r{at Z‘Teﬂs% gﬁiﬂ%%@%@ﬁ,ﬁidﬁaml e 16
and 1- chl or o4 ethylrsyk Eoy bHgszere7S ah,l 161y heo-8 36 (pr dDedd7 65309, 2S0ep G H, |
and J in Exanple 16. (+)-2- - 8- (+4-

met hyl sul fong}g%ﬁér%ﬂ))' Eg? M—?@%i’@ﬁ“@f‘ ; b-tetrahydro- 1H benzo[ c] azepi ne,
tartrate sal %QUC HPLG 981 8%h of Snaativdikd B (Z0hg,dr.08npmal) 6 theBarG! (1 VR
(CD30D, 500 7.76-7.72

) 58.03 (d, J=8.5 Hz, 2H), 7.90,6(d, 8.5 : :
(m 2H), 7.6wayslded E-tgtaicasid (] e, Q-Q%SNQ‘H&?‘?W?C‘ ‘%Hy?te’ﬁg@)( 3= 7.9 H,
2H), 6.94 (t . dimnd sdhutldbrwds Hdphilized éveﬁﬂ%ht-t& give theSohi@spodddnt tafraBlsalt 080 ('m
1H), 4.44-4. 40 (m 3H, 3. 90-3.85$§m H, 3.58-3.54 (tm ,1HE, 3. 11? (s, 3H,
2.85 (s, 3H)(-)2nabBo@eBEANmE219P%, BEIC NBLG199%) a5 qifrpjute solid: [[a}™p -45.2
()2- Met hyl-8;(4- et hyl sul £ 1 noxy- 2, 3, 4, 5-t et rahydr o- | Hoenzo|
c] azepi ne, ta&tﬁ%@%@wmE%gﬁ%gé%[%éﬁ??s a white solid: nip 116-118 C
ES! M5 nz/z 408 [ M+tH]. Exanple 47 - Preparation of (+)- and
(-) - 5- (3, 5- dEkhmipreohePapyatdn o (-Hy had¢-§-3-(5-(3,5-difluorophenoxy)-2-methyl-
(et hyl sul f onyl) pheny 2)3;25-8&téatydtet Hafeneo|claképin e[l irdgrolodd3t art rat e
salt [0253]Step A A gjpyiridie3QiH)tdwe, tarwaiedelt(0. 2 g, partially pure) from
Step A in Exanple 36, 4-(nethylsulfonyl)phenylboronic acid (0.15 g, 0.76
mol ), and cem4sm car bdmane Tot so@utign off ths Dramide 10.3 g 08 waiolpria!lypur (3 )

and water (0.75 wa ur WLt h ar ] 4 2L, 11-

Bi s(di phenyl Bﬁab%% Ady %é?‘f‘%‘%ﬁe‘ailc"ﬁ‘l“%?%gg} f’%@?’%&qﬁ?g%dlﬁgﬂ]g%‘gé[ﬁw% ) was
added to t he oKl R2 HWBhE. 185 008 @indlE N, FddiateiBE@ldnodiadinkeddy gL, After
cooling to roomtenperature, the reaction m xture diluted wt

di chl or onet hAke mmelifad PaiapsuraResPhath bt frid> PP led “v’é‘}’“‘g‘ééﬁ%i’r‘i‘rg‘ihﬁ fate,
750, AR o B g it s cpar 1o
desired aryl ovaybenebatdpf Re fgrilpdong, Agyyoadise %YOGW@W(F?WCS%F igfﬁ‘,"t‘%i ch was
resol ved by prenar gl e GiRlifidiotBlofelChl RAUELIERa 4! dEBrindtiBgo: 20: 0. 1
pt anes/ et hanoUdi ethyl am ne as the eluent) to give enantionmer A and

enant i omer B.sodi025dlfate, filteswl antl icorcentatehigratyedhe prude ]ere@lqﬁfg?uréicitgo%| ) in
\AWIZE 2?”? |5 gﬂl_) %%%a&%g%gpﬁi}&rg{&eaﬁi’fc %“”}6% 3894 ovd? 33 FniffTRY: b £ 94:50ved by

water/acetonitrile + 0.05% TFA, B = 95:5 acetonitrile/water + 0.05% TFA), and

conversion into the corresponding free base using 2N sodium carbonate gave the

coupled product (158 mg, 46%) as a yellow foam, which was resolved by preparative

chiral HPLC (CHIRALCEL OJ column, using 60:40:0.1

heptanes/ethanol/diethylamine as the eluent) to give enantiomer A and enantiomer B.

[0246] To a solution of enantiomer A (65 mg, 0.15 mmol) in methanol (1 mL)

was added L-tartaric acid (23 mg, 0.15 mmo) followed by water (5 mL). The

resultant solution was lyophilized overnight to give 2-(5-(3,5-difluorophenoxy)-2-

methy!-2,3,4,5-tetrahydro-1H-benzo[cJazepin-8-yl)-[1 ,2,4]triazolo[4,3-a]pyridin-

3(2H)-one (Enantiomer A), tartrate salt (86 mg, 98%, AUC HPLC 97.9%) as an off-

white solid: "H NMR (CD;OD, 500 MHz) & 8.20 (d, J = 2.0 Hz, 1H), 8.14 (dd, J =



109 resul tant solution was |yophilized overnight to give
(-)-5-(3,5-difluorophenoxy) - 2-

met hy1- 8- (4- (net hyl sul f onyl ) phenyl) -2, 3, 4, 5-t et rahydr o- 1H benzo|[ c] azepi ne,
tartrate salt (80 ng, >99% AUC HPLC 99% as an off-white solid: Raf5D
-42.0 (c 0.07, CD30D)]; "H NWR (CD30D, 500 MHz) 88.04 (d,./ = 8.5 Hz, 2H),
7.91 (d, = 8.5 Hz, 2H), 7.77-7.74(m 2H), 7.62 (d, J= 7.7 Hz, 1H), 6.73
(dd,J= 8.9, 2.0 Hz, 2H), 6.55 (t, J = 90® Hz, 1H), 5.76 (d, J = 7.2 Hz,
11-1), 4.79-4.63 (m 1H), 443440(m 1H), 442(s 2H) , 384368(m
1H), 3.58-3.42 (m 1H), 3.15 (s, 3H), 2.83 (s, 2. 26 ESI
VNS m z 444 [QvkE]1 Hz,ARB 7.8%%4, de.7.¥ B, 1@94?49%@2&6@54 al@H%é%(qqié£6é 54. 44

5,08 N 224 fonndyy G S8Tin o APy Mo Al £0287Tas sl i on of

enant i oner Bl was added L-tartaric
acid (21 ng,1), 4.464652l(n, 1H), I50’Meﬁd723§mvl/&i)e4= 8((56&10)1, lﬁhé‘taés?lﬂ(rrahﬂ)asol ution

tartrat ghgg;{ff@gyﬁb o Rullif ' ERE0 DR S pl 2 SRR

CoAHBIF2NGS: 1, 1A B06. 0 St “““E‘S“"Wmﬁmmqz”"ﬁ“"‘iﬁ%“‘a’?‘“? °C 5806
oun . ;

H 4.95 N, Z-73H @%&&%%oun%%ﬁi?@% i‘l’?%? and

(-)-4-(5-(3,fp24tif | uor apRheRAXK vRerRtidHrB G04nG -0t ldtmrably dr methtob énmb] c] azepi n

(0.9 8”52?%%2&«1@ btiyicnp g 9 S K OB IR e BeTe SHEa0 Sy bor on ¢

aC: dt (0.11 f grs&@ta%ﬁsoﬂﬂﬁﬁ'v&as t;%@ﬁh‘z‘&%défﬂ@ﬁ&@@@@ﬁ@ cbﬁes@am@m theth6 satvof ) in a

solution o

0.75 f bout
10 mi nut es. Hyaptiomp %(fﬂ] mﬁé&/ﬁp’ﬂéfgﬁﬁﬁﬁdﬁ )raéééﬁgd'%&ﬁ?l %éyﬁl“%iﬁ{fmozzg (r)r;
0.03 mmol ) was, Oﬁfﬁ@d WQall BRI 5 A B PG N MBS OhenshaRiGds 8b; BOLA; for 4

hours. After to roomtenperature, the reaction mxture was diluted
wi th dichl orlin%ﬁtheﬁoend Washds; i 448:Waferl. and brine, dried over sodium
sulfate, filtered and concentr at ed. The resi due obt ai ned was purified by

preparative fhin erp,f ol Spinb o O Rleiii- 38R panol ) to
give the desm&%—é ?Pgﬁgeﬁ%%gg}e %%ﬂ‘ P gl)lﬁlgﬁﬁ%hg, whi ch
was resolved by prepa tartrate salEand rt

[0248] Step A: To a solution of the bromide (0.3 g, 0.8 mmol, partially pure)
from Step A in Example 36 in 1,4-dioxane (1 mL) were added 2-hydroxypyridine (93
mg, 0.98 mmol), N,N -dimethylethylenediamine (35 uL, 0.33 mmol) and potassium
phosphate (0.35 g, 1.63 mmol). The mixture was purged with argon, and copper (1)
iodide (31 mg, 0.16 mmol) was added to it. The reaction was heated at 110 °C for 16
hours. After cooling to room temperature, the reaction mixture was diluted with
dichloromethane, washed with water and brine, dried over sodium sulfate, filtered and
concentrated to give the crude product. Purification by reverse phase semi-
preparative HPLC (5% B to 50% B over 35 minutes; A = 95:5 water/acetonitrile +
0.05% TFA, B = 95:5 acetonitrile/water + 0.05% TFA), and conversion into the
corresponding free base using 2N sodium carbenate gave the coupled product (103
mg, 33%) as a pale yellow foam, which was resolved by preparative chiral HPLC
(CHIRALCEL OJ column, using 80:20:0.1 heptanes/ethanol/diethylamine as the
cluent) to give enantiomer A and enantiomer B.

[0249] To a solution of enantiomer A (40 mg, 0.1 mmol) in methanol (1 mL)
was added L-tartaric acid (16 mg, 0.1 mmol) followed by water (5 mL). The resultant
solution was lyophilized overnight to give 1-(5-(3,5-difluorophenoxy)-2-methyl-



colum, using 80:20:0.1 heptanes/i sopropanol /di ethyl am ne as the eluent) to
give enantioner A and enantioner B. [0257] To a solution of enantionmer A (50
ng, 0.13 nmol) in nethanol (1 nmL) was added L-tartaric acid (19 ng, 0.13
mol) followed by water (5 mL). The resultant solution was |yophilized
overnight to give (-)-4-(5-(3,5-difluorophenoxy)-2-

nmet hyl - 2, 3, 4, 5-tetrahydro- 111- benzo[ c] azePi n- 8-34) benzonitrile, tartrate
salt (68 ng, 98% AUC HPLC 97.3% as amgpff-white solid: Raf5D -39.6 (c
0.09, CD30D)]; 11-1 NWR (CD30D, 500 MHz) 67.85-7.80 (m 4H), 7.75-7.73 (m
2H), 7.61 (d, J= 7.7 Hz, 1H), 6.74 (dd, J = 9.0, 2.0 Hz, 2H), 656653(m
| H, 5.76 (23 4,B7teﬁahbfdm1HbH)zo[04328@ni3 Bpytidin-AT)-one Rautionter iy (53 1) | 4. 42

, 2 3.89-3 8-3.3 2.53-2.21
(Zil) El)SI VB Tnﬁf? 9411?212 ﬁﬂﬂc 9§ as a f“&d‘%fg&lw c‘é{iﬂgg‘r&gﬁ%ﬁ%oﬁ)@HGOG 0. 5H(26n
C, 59.69; H Mﬁzgqu?swéb@@mﬁowmd §3,—259E~1621H)J-12444(c189 8|\LHA-, 18D, 6.102581To a
sol ution of enantioner

th dded
L-tartaric atidd/t23@, ﬂrﬁﬂﬂz)glﬂ)s 6[%{@)& 81”%23‘) Itf{]ﬁgnngf% )niyyal'ﬁmg\'(égul ?ant
sol ution wasyl yQphi ki zﬁej (&E’?ﬁj‘hgﬁt(s tz@l)g4 ymtﬂ;t@mcgq)r 939@@%@& 1, )3:47-

enantioner, tartrate sal

sol i d: Rai zsD3#68, KX 276 (EOQH),GlﬁEﬂD?q (m @ﬁ) F@ Mﬁ/”%z %ﬁlﬂ\ﬁ\m—ﬂ tb‘nﬂngvyhé ‘Cal cd.
for CZ4H20F2§%%1#§&4§6@51 %x: %P “0 2%3{?@0%437 4y 4 G3N, No74088d: daand; C

60.45; H, 4 f epar’ation’ of
(+2- Met hyl - 5Hp51951;di,)4-981-(pyr| m d| n-2-34)- 2,3,4,5-

tet ranydr o- 1ip0gnzol clazeping, 48 m&lgrégiz;ng%@gmp%nﬁl%fﬁawaﬂm%s

prepared fro boro romste e 16 and
2-br om)pyrl magl oRled nLtthmgldt(mEmgr 0.0 duredsfotl bwSi bjpwacrdﬁmlahc?h& in Exanpl e

16. - Met hyl h - d
-2, 3( 4) 5-tet F‘?ﬁ\%‘ffaﬂf eno 6{@}‘@%&‘%{&%&@ ta?é] ttl}ac Cé)gle%pof‘%%taﬁﬁ_%sagé) f90/() is a
whi te sol i d: E{linaaba@flm((u &gogg%,wwmmm LOBaskh@O-wilitd VR EXIDBOD/z 500 Mz)

(a3 = 5.0 Bty poablyed 6Pt Bt gl G St v oy,

7,05 (d 3 =rBuf: t7ss Ak, sGo0F, §3. J = 7.3 b, 10, 573 (d 3 = 8 .
1H), 4.00-4.84 (M 1), 4.5 48(m1H) 4.41 (s, 3H), 3.88-3.84 (m 1
3.58-3. 54 1H), 2.88 (s, 55- 2. 2 332 [ M

111 Exanpl émma_gn&ﬁpdfraéﬁlsr@m&ﬁ &) ambhh“ -ty 3 phenoy B34 LVH

(-)- 8- (6-ani nopyri dazitetrsdiygng-1H-hpsgelglazepin- ~-8-yhbanzamide, tartrate salt

| i enoxy- 2, 3, 4, 5-tetrahydro-1H benzo| ¢l azepi tartra
P 4 [0251] Tﬁle two enantiomers in Exampf?: 4@ were preparecI g‘omahe boronate

ester from Step F in Example 16 and 4-bromo-benzamide following the procedures of
Step G, H, T and J in Example 16. (+)-4-(2-Methyl-5-phenoxy-2,3,4,5-tetrahydro-1H-
benzo[clazepin-8-yl)banzamide, tartrate salt (AUC HPLC 98.9%) is a white solid: mp
106-108 °C; 'H NMR (CD;0D, 500 MHz)

§9.11 (s, 1H), 8.44 (s, 1H), 8.03 (d, ] = 9.3 Hz, 1H), 7.87 (79.11 (s, 1H), 8.44 (s, 1H),
8.03 (d,J=9.3 Hz, 1H), 7.87 (d, J= 10.2 Hz, 1H), 7.80-7.78 (m, 2H), 7.63 (d, /= 7.9
Hz, 1H), 7.26 (t,J = 8.5 Hz, 2H), 7.06 (d, J = 8.0 Hz, 2H), 6.95 (t, /= 7.3 Hz, 1H),
5.74 (d, J= 7.3 Hz, 1H), 4.92-4.84 (m, 1H), 4.54-4.50 (m, 1H), 4.42 (s, 3H), 3.93-
3.90 (m, 1H), 3.60-3.54 (m, 1H), 2.91 (s, 1H), 2.49 2.38 (m 2H); ESIMS m/z 373
[M+H]. (-)-4~(2-methy!-5-phenoxy-2,3,4,5-tetrahydro-1 H-benzo[cjazepin-8-
yDbanzamide, tartrate salt (AUC HPLC 98.9%}) is a white solid: mp 118-120 °C; ESI
MS m/z 373 [M+H].

Example 46 - Preparation of (+)- and (-)-2-Methyl-8-(4-methylsulfonylphenyl)-5-
phenoxy-2,3,4,5-tetrahydro-1H-benzo[c]azepine, tartrate salt and



[ 0260] The two enantionmers in Exanple 50 were prepared fromthe boronate
ester fromStep F in Exanple 16 and 6-chl oropyri dazi n-3-am ne follow ng the
procedures of Step G H | and J in Exanple 16.

(+)-8-(6-Am nopyridazin-3-yl)-2-

met hyl - 5- phenoxy- 2, 3, 4, 5-tetrahydr o- 1H benzo[ c] azepine, tartrate salt (AUC
HPLC 97% is a white solid: np 102-104C, 1H NWR (CD30D, 500 MHz) 8 8.20 (s,
1H), 8.04 (s, IH, 8.00 (d, J = 8.0 HzjodH), 7.86 (s, 1H), 7.69 (d, = 8.0
Hz, 1H), 7.28-7.24 (m 2H), 7.04 (d, J =8.0 Hz, 1H), 6.95 (t,J = 7.4 Hz,
1H, 5.71 (d, J = 7.8 Hz, 1H), 4.90-4.86 (m 1H), 4.49-4.46 (m I|H), 4.43
(s, 3H), 3.90-3.85 (M- 1=MetiyI-844anehylsulfordhphen)-Sphenoxy3H,4,52. 48-2. 36 (m
2H); ESI MS tn/z 347 [tbéridhydré-ti)H-Benzbfclazepine, tarirate salt

am nopyri dazi n- 3-yl) - 2- et hyl - 5- Phenoxy- 2, 3, 4, 5-t et r ahydr o- 1H benzo[ c] azepi
ne, tartrate[atl (AUTHdPrCeRnpmes imEwmpile 46 wicdremppdiiom thebo@pates| M

Ei ';/é 542173[ dFﬂfJﬁ’f’bgﬁghd&%W%‘?ﬁ%’rfa}éﬁl‘?rg’yr?‘%‘%%{%‘fl%§‘y”"i‘3m§e g;ltang et rahydro-1

H benzo[ e] az QBlcétﬁlrcaato&Sfep&I &1, $ahd J in Example 16. (+)-2-Methyl-8-(4-

[ 0261] (+) - 2- Met 8- yr|dz rah
benzo[ c] azepf]“r‘?ﬂ‘g’}/%]lfo }g.phg@xyﬁjﬁ)%é}%ahyﬁg 13# eé@d/giaéepé?e CH in
(Exs'mgl (e 1 frgam AlUdC HPL% 9|8 9%) mlawhltc s2011d mp 1;1L6 811&2°C 'H NMR (CD30D 500

+ tert-bu i met Si 0X met hy
Let r ahydr o- 1P«lﬁﬁ)%ﬁzgd{3c(}i BPi 54@ |2H¥ G¥dd 618 Eilé»rf"g% 7@%@1’ gé%ar:’%é?@’on

et ween 6.94 (t,J=7.4 Hz, 1H
(+)-2-net hy1j8-80Hr|1(§1<’:32'|7 % { 2H)(37 2 d J t7gﬁlzd%%)’ll-l- tgtenzo[ c] gzegl n- 5- ol

and 2, 3- dlfﬁﬁér(dAWEni')B H;sihiagwrldc?@c{m,éﬁ)sﬂﬂé (m.3H)hba&3i84 (8 BP:B and C of

Exanpl e 10 g 2H ESIMS /7 408

(OB (2,3 dPrP oo o Eha i & 3 385 Gp3M 245230 m P BSTMS 2 408 - ahydr o-
1Hbenzo[ c] az ¢yi+Hg, (- j a-Met!agtl{S (éahctth}(l&\ﬂfﬁnﬂﬁh@)’ﬁ%%enaw %\,Mkﬁ etsalygdrd-#- np

112-114 C, |

(m oM, 6. OBTHIG Bty e ek K bl mwﬁf?&&%f@%é sz o,

Hz, 1H), 7. 0FS7TMSmkmps Mv)H].6.89-6.85 (m 1H), 5.78 = 7.2 Hz, 1H),
4.98-4.94 (m 1H), 454448(m 1H) 4.42 (s, 3H), 398392(m 1H),

3.63-3.58 (m_ 1H). 2.90 (s 2. 64 g (5% 55368 [MH .

112 [ 0262] ( +Exampla 4], Peebpinsion #1607 Higd g& pliph;s

bean)[ c] a]z<(api n- 5- ol W%’é‘ett&létf sff\‘@@plhﬁ?ﬁ o -fefrahydrosUiihen ?}aﬁpérﬁ Hin

Exanple | from arirate

(+)-5-(tert- but | di et hyl si | ona/l) i ]dgg yrlrtd Zi n- ?1)& j§45

t et r ahydr o- 1@30 hzo[ c] tf%g‘l n%“i”ﬁ $t° B{T‘é ‘B%{‘ St ST RS, |ﬁ° Hat'i on

?i; Wgen h 111'{13 E)(camplc (?56 4- (mcthylsuifonyi)é)hznyébciror}[m acr1]d (0.15 g, I?I- .76 mmol), and e o
met hy pyri dazi n- ra in-5-0

and 3- hydroﬁy%@ﬁfahpwq(l%%sﬂﬁa“ﬁ?%w 108 0 ﬁgf‘/&r [6]?)[ és@%ﬁ?ep B and

C of Exanple Wi ﬁr ed with argon for about 10 minutes. 1,1'-

() _5- (3-cyanopheno -2 nmet % yridazin-3-yl)-2 4,5- tet%ﬁﬁyi/gro-leenz

o[ c] azepi ne, Hls(dmh@ny@hgmham() @19‘993)63d53§‘ 5\ 9@3%11?1%1‘“ ®115 C

(lg NE/R_( ?DSO% 1%%% M_\@) ggw% té% iée(}tcd‘lit g0 43 ﬁ)r h’%ouxleH)ﬁLftegco%Qn o,]rz?ﬁql) 2H), 8.08

7.48-7.40 (mteiﬁlbdy.;tur% B2 readtionJmixiure @ahgﬂutm-‘y:th c@gro@rg:thdge svagherl wiph 1H),

4.79-4.74 (m 0 (m 1
2.80 (s, 3|(_|) a% T f&d gn%% d%t‘:cﬁc?\?&)%m ﬂlﬁi %ﬁe:%%é{';d {%Wcﬂ g’ Prgfbg%ué ] ( H) ,
Preparation Gfbtaﬁnbﬁﬂr(aépeiymrddg/rmq@x@t)ve Zhimbstybry¢hr@nqtogrepar29:m0 3- y 1) -

2,3, 4, 5-tet rar}]l}/or rmfls pr%%:?nz ]gwe%)e cﬂ:sﬂredt a%{rl%:'x’( tegzaszggutxe(lw mg, 59%) as an

off-white solid, which was resolved by preparative chiral HPLC (CHIRALCEL OD
colurn, using 80:20:0.1 heptanes/cthanol/dicthylamine as the eluent) to give

enantiomer A and enantiomer B.
[0254]} To a solution of enantiomer A (60 mg, 0.13 mmol) in methanol (1 mL)
was added L-tartaric acid (20 mg, 0.13 mmol) followed by water (5 mL). The



[ 0263] (+) - 2- Met hyl - 8- (pyridazin-3-yl)-2,3,4,5-tetrahydro-1H

benzo[ c] azepi n-5-0l was obtained followi ng the procedure of Step Hin
Exanple 1 from

(+)-5-(tert-butyl di nmethyl silyloxy)-2-nmethyl-8-(pyridazin-3-yl)-2,3,4,5-
tetrahydro-1H benzo[c]azepine in Step G of Exanple |. Ether formation

bet ween

(+)-2-nmethyl-8-(pyridazin-3-yl)-2, 3, 4, 344 et rahydro- 1 H benzo[ c] azepi n- 5- ol
and 4- hydroxybenzonitrile using procedures simlar to those in Step B and
C of Exanple 10 gave

(-) - 5- ( 4- cy anephanwtion -8 btobiilliz& dvpytighd azgine 3)-343 52liBoforhenasy)-2hydr o- 1Hben

i, &]N%Z?Ebggmcths%?%stﬁ%%ﬁfé% NYFE s ety A S R bl 152
(d J = 7.9 Ha 86%@3@97% 685 fﬁ)idw%)?algi)anoﬁvaﬁte(sdud q[oe]"'f’g &(Hzccdaﬁ) 5 90 (d,

8.8 Hz, 214 n, 46442% Hé 3.75 (m 114),
3 56-3. 50 (mCDIOP)]; ZiBTMRéCD@J) SOQI\/IW-)@S?,@(@M H)Hz, 2H) 7|\%(ﬁhé 857 [ MHH] .

Exanpl e 54-
5 (2. 5. a0t phanay 242 et 7 b 1AL G2 (4 /=89, 20 s 28D,
y1)-2,3, 4,56 66 (ahy-droHL HIDenZ6(deY aZepiind H)14aTa-4 63 énsHi) 4.43-4.40 (m,

benzol ¢] bzepi oGV EEEPRGE T Pl trm BB A g

E)_'(_amél ((a‘t ért 1%%3&:‘%{[};;, 2Ir—]I) IESSI MSI m/z 444 [Mﬂ-lt Anaé Caled. foraz_ ayd)

i g% \rl\ggxdr o- | ﬁzﬁéﬁ%}a% églgﬁél% ﬁﬁ&ﬁég% l’gysjnékﬁng?é l%umgtﬁgﬁ%% OI}‘ITZT%
b A A AT
of Exarrpl e 1Q, PQ{VC@dL -tartaric acid (21 mghO 14 mmol) followed by water (5 mL). The
(-)-5-(2,5-di fl uorophenoxy) - 2-nmet’hyl- 8- ( yrlda2|n33%m , 4, 5-tetrahydro-
1Hbenzo[ c] azegsiltpant Sql@tmvaﬁt*éywiltzc‘é %\W'EJF‘L‘C%B’QQ‘%CO%SP&“ fed solid: np
102-104 C 15&1%‘%&1&[09%8@693@%1M%b’?%?A@CﬂPL@W@A)-as%nthﬂihxte%bﬁid 8. 20 8.18

(m 2H), 7.82-7 1H) (d, J = 8.0 Hz,
1H), 7. 14 7. Q5284 (c BOT TD:8D5B ESHMSI 44${M5HIdAnai Calgdgfory, 11- 1),

4.90-4. 82 54

1H), 2.82 E;n C?éﬂ%ﬁl@’?%g:l@%ﬁﬁﬂﬁq’ 5%%?0%43%23%823 %ﬂ“éfﬁ%% e (5? -
Preparati on afos; N, 2.13.

(-)-5-(2,6-difl uorophenoxy) 2- rret hyl - 8- (pyri dazin3-yl)-2, 3,4, 5-tetrahydro-1
H benzo[ e] aze |ne tartrate sa tr

0265] ( +) - 2- prigsion §f 6y and )-4-(5(H3-difjup G methyl-

[benzo][ E:] ;zepl n- 5- ol vé?yﬁ%ﬁ‘?ifﬂt-’!&“f' W‘Hﬁlafﬁﬂ"gl étr b IR 1
Exanple 1 from

53?2&5&?3’13&%&35?‘3}% b i TR R R L F T A PR TSR o

bet ween in Example 36, 4Hcyanophenylboromc acid (0.11 g, 0.78 mmol) and cesium

(+)-2-net hyl-8-(pyri dazin-3-y1)-2, 3, 4, 5- tgtrah dr benwhg@ieﬁ n- 5- ol
and 2, 6- d|f|oaﬁvp@q5ﬁ6}ﬁ|g,dsﬁ6ﬁ§nwabwﬂt@§ ¥*B and C
of Exarrple 1 inutes. 1,1

(-)-5-(2,6-di fuﬁ%o(r%%thhdr onfor%bfutn%aom il g ridazin-3-yl)-2, t rahydr o-
1Hbenzo[ c] az @s(d@heuyélﬂmm@)@ap@ene peliedgo@y nygs 043 \mlqléwgmq 8‘?

98-100 ¢ 1H Mi%& c%&gsoth%ﬁ@agclgb% Q%ngo?4%m(gmAféwooh§%§:%&n00 (m aH).

7.50-7.40 (m 5.10 (M 1H),
4.42 (s 3H) , tedip@@uredthdGeachign mhifyre 3agdil@edrgits Mchlzmcﬂ@ngova@lg g |

2.76-2.42 ( mwaté_lb and IErmc:, Iggegr{wer soc? u1{1 sul%a%e, filtered and concentrated. The residue
obtained was purified by preparative thin layer chromatography (90:10
chloroform/isopropanol) to give the desired aryloxybenzazepine (113 mg, 56%) as a
brown solid, which was resolved by preparative chiral HPLC (CHIRALCEL OJ



Exanple 56 - Primary Binding Assay Preparation of Menbranes
[ 0266] Reconbi nant HEK-293 cells expressing either the hSERT, hDAT, or hNET
proteins were harvested from T-175 fl asks as foll ows. The nedi um was
renoved fromthe flasks and the cells rinsed with HBSS w thout Ca and
w thout My. 114 The cells were then incubated for 5-10 mnutes in 10 nM
Tris-Cl, pH 7.5, 5 mM EDTA before the cells were lifted with a conbi nation
of pipetting and scraping, as needed. Thg cell suspension was coll ected
into centrifuge bottles and honogeni zed for 30 seconds with a Pol ytron
honobgeni zer. The suspension was centrifuged for 30 m nutes at 32,000 x g,
4C. The supegmimamtusivg80dedanicptnavisoriyenplélittaylamiaes as ferstisut) éngivhonogeni zed
in 50 MM Tris-C1, ?'}7@@ 1.mM EDTA for 10 seconds. The suspension was then
centrifuged HYEIH$Sr MO HTARES at 32,000 x g, 4C. The supernatant was
decant ed andigelg pel | et 4 @sitbASHERE b0 (FOVLF 0L S-ifiho!) HmEth&el {1 m} EDTA and
briefly honogeni zed. A Bradford assa Bi o- r.ad), was perfqr. and the
menbr ane pr epay atdpd h-taptarigied { Hmg. @gﬁé"% q’h"“‘ﬁ%’ Waf&i(é-"%l)ﬁgfﬁ 7.5, 1 M
EDTA. Al i qUOLS, MBI & hRIoARA: SfbphRngh sengt iogien (3ad5 €8 sxdethoatpheBRB-2-SERT
Radi ol i gand BI ndi ng Assay 10567100rrp0und_s welée di S%gﬂved in ](&ﬂ% DMSO at a
concent rat i omethgh2.8idetstrphyero b iberepl HprgRosty dREZMIEEn BB S BF MEseri al | y
diluted 1:3 by 1000 BMRY7 anflalutbeRlieldiiaofiaPacho olwbborcimobyfiEpensed to
- p

a Nunc pol ypropyl ene, round bottom l'ate. 100% inhibition is .
defined wi t hNOAR (EDJOMIJ00 OEHA) GBF-7 80 Ket4He?.d5-S581(medH), A.6DNEE = 20 RuUwel | of

a 2x menbrane preparation ( m, . J Tri$- L - nmv Nadl ,
BIM KC1)  andEz0 RUAAKId dr 935?%%%&%%1”@-53%@@%1 i $1s %‘gg‘o Sp’EPf’]f 1] RTI - 55
in 50 mM Tri g6l4. 5800, TH5,4.452039rvh Na(]14 45 EMIKCIROBE I dHE 3. 1863 88@h wel | and
the reaction incubated

assay plate WE»H@-8HerHr g%ﬁ%‘é@&ﬁ’g‘;z’?}tﬁ Eé?% ’%‘?ggf@&tﬂ”ﬂhe i@gpgé‘%gm% n}SB 19 T I Eg(ra

plate which pg ZH?ﬁanrﬁ 11ea -6 SHY 1 50.66961 PE0; fNgu 83t Fdudst, 59me; Hour . The
pl ate was vacuum fi tered and washed with 7 washes of 100 RI/wel|l 50 mM
Tris-Cl, pH #88;N1$85nmM NaCl, 5mM KC1 chilled to 4C. The filtration and

washing was geoiRg| et ed {4 kstort JTRRrBmLS 5, (THEmPbALL Mmctiaic? (BinL dr i ed
overnight, 1 wel I of McroScint scintillation fluid added, and the
pl at es” count eds ded LteithrinacidIR¥ rRa fil d ieeihfo gy ad bnyates @491 2681 Conpounds

were di ssolved jifh %‘cggt%n%cl)y&;hﬂf’ze& BRGHBA B6veMhe correspondent (+)-
enantiomer, tartrate salt (68 mg, 98%, AUC HPLC >99%) as an off-white solid:
[[c]*’p +58.9 ° (c 0.09, CD;OD)]; ESI MS m/z 391 [M-++H]". Anal. Caled. for
CaH20FoN,041.1C4Hs04+0.5H,0: C, 60.42; H, 4.93; N, 4.96. Found: C, 60.45; H,
496; N, 4.72.

Example 49 — Preparation of (-)-2-Methyl-5-phenoxy-8-(pyrimidin-2-yl)- 2,3,4,5-
tetrahydro-1H-benzo[c]azepine, tartrate salt

[0259] This compound was prepared from the boronate ester from step F of
Example 16 and 2-bromopyrimidine following the procedures of Step G,H, and Jin
Example 16. (-)-2-Methyl-5-phenoxy-8-(pyrimidin-2-y)- -2,3,4,5-tetrahydro-1H-
benzo[c]azepine, tartrate salt (AUC HPLC 98.9%) is a white solid: [[a]*’n -52.5° (¢
0.04, MeOH)]; mp 108-110 °C; 1H NMR (CD30D, 500 MHz) G 8.85 (d, J = 4.9 Hz,
2H), 8.45 (s, 1H), 8.41 (d, J = 7.9 Hz, 1H), 7.62 (d, J = 8.0 Hz, 1H), 738 (t, ] = 4.9
Hz, 1H), m, 2H), 7.28-7.24 (m, 2H), 7.05 (d, } = 8.0 Hz, 2H), 6.95 (t, J = 7.3 Hz, 1H),
573 (d, J = 8.0 Hz, 1H), 4.90-4.84 (m, 1H), 4.52-4.48 (m, 1H), 4.41 (s, 3H), 3.88-3.84
(m, 1H), 3.58-3.54 (m, LH), 2.88 (s, 3H), 2.55-2.35 (m, 2H); ESI MS m/z 332 [M-+H).



100 times the desired highest assay concentration, serially diluted 1:3 in
100% DVSO, and 0.4 RI/well of each solution was di spensed to a Nunc

pol ypropyl ene, 115 round bottom 384-well plate. 100% i nhibition is
defined with 0.4 Ri/well of | tnM GBR-12935 dissolved in DVSO 20 ul /well
of a 2x nenbrane preparation (12.5 gg/m in 30 nM sodi um phosphate buffer,
pH 7.9 at 4C) and 20 gUwel | of a 2x radioligand solution (250 pM

[ 1251] Rn-55 in 30 nmM sodi um phosphate huffer, pH 7.9 at 4C) were added to
the well and the reaction incubated for 1 hour at roomtenperature. The
contents of the assay plate were then transferred to a MI|ipore

Mul ti scr eeni Bgan@hle BOF iPrefematpdraefd iand-)Hats-yemapyridazitedybd- WE‘W“@' 5% PEI
for at |east one hourphéhogy-pl3at,% tatrdydere Ubdrhenid[clorepdneg b tiasssd with 7
washes of 100 pl/well 50 mM Tris-Cl, pH 7.5, 120 mMM Nadl, 5 mM KCl chilled
to 4C. The ffozsolat i on Tamwwamiagewém xaseitp P wers mrepareddion thaRowpae econds.

The plates were air edrovenni } Lin-RhmMe 351998 scintillation
flui d added, e”é‘;ﬁ(ﬁmph%t a e’s(amolglrlf%i?%ﬁ% # u>§l NET Radi ol%nd Bi ndi ng

Assay [0269] @ammdﬁsmr@Iﬁﬂawméﬂammiclmo%mmm@mm Pdrion 100
e e e el sBhAiegy 2 E R W ONs S AL e i LAY wflihiceole 3 10 100%

DVSO, and 1.0 on was pense
pol ypropyl en@']%]’ﬁld%ulé@biﬁ@ﬁﬂp AB4ro4elct 1 Natie (CILEDY SO0 MBS H2D (ssltef i ned

th 1.0 pl/well of 10 5 f 2
Vr¥|\=3rmr ane Br e\ggi’téﬁ SHP} 849 . ﬂﬁg%rﬂpfri??Hgﬂ WT’&"}E?%? (AT;{DI\@&E' ]%9% W&acf gmle
KCG') and 50 Qﬁ/%@)'# 09{d, 9f=28<0 H%dug ngﬂdJ&GWMt le),(ﬂﬂr'ff‘Ml/%ﬂHm geyetine in
50 nM Tris-C H 7.5,

d d
the reacti on449ﬁffltﬂ§e(tredﬂﬁ cﬂr‘*‘/’l"4 AS (- leH)v $- 6%% 9%%715 gﬁegf?&] Ei%@‘re3 %5 g?‘é&?s o?nt he
assay plate ueaie Erhﬁ | 2a8h kIR AR 81 Md fisnar eviMit-peqeenms G B | Ler

pl ate which been pretreate at | east qne hour. The
pl ate was vaemmmpimdalzmrkdl)éﬁdethﬁsﬂﬁe@n%r%37‘ ket Hsrod H-bgtrofel3araing: 50 mvl

Tris-Cl, pH gaﬁlgzit% tG(A’i’}YE Pﬁf}b 97 g%gﬁ% §ohlddx'nﬁ‘¥1i @14“?6 ERead Jukot3aat i on and

washing is ¢ secon The plates were air-dried
overni ght, 1pMptHiwell of McroScint scintillation fluid added, and the
plates counted in a Tri | ux. Data Anal ysis [0270] The raw dat a i s normal i zed

(SoPee T | Al BT Bt St S 1

run in triplicate, d3 YRS vbndest yél[%f’ 3? ﬁ@ggngep@u’ﬁ\%g
[0261] (+)-2-Methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[clazepin-5-ol was obtained following the procedure of Step H in Example ]
from (+)-5-(tert-butyldimethylsilyloxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-
tetrahydro-1H-benzo{c]azepine in Step G of Example 1. Ether formation between
(+)—2~methy1—8—(pyridazin—3—yl)—2,3,4,5—tetrahydro-1H—benzo[c]azepin—5~ol and 2,3-
difiuorohenol using procedures similar to those in Step B and C of Example 10 gave
(-)—5—(2,3-diﬂuorophcnoxy)-2—methyi-8—(pyridazin—3—yl)-2,3,4,5—tetrahydro~1H-
benzo[clazepine, tartrate salt (AUC HPLC >99%) as a white solid: mp 112-114 °C;
1H NMR (CD30D, 500 MHz) § 9.18 (d, = 5.0 Hz, 1H), 8.20-8.19 (m, 2H), 8.08 (d,
1 =18.0 Hz, 1H), 7.62-7.61 (m, 1H), 7.64-7.62 (d, J = 7.9 Hz, 1H), 7.05-7.03 (m, 1H),
6.89-6.85 (m, 1H), 5.78 (,d, J = 7.2 Hz, 1H), 4.98-4.94 (m, 1H), 4.54-4.48 (m, 1H),
442 (s, 3H), 3.98-3.92 (m, 1H), 3.63-3.58 (m, 1H), 2.90 (s, 3H), 2.64-2.44 (m, 2H),
ESI MS m/z 368 [M+H].

Example 52 — Preparation of (-)-5-(3-cyanophenoxy)-2-methy}-8-(pyridazin-3-
yl)—2,3,4,5-tetrahydro—IH—benzo[c]azepine, tartrate salt



116 generated is fit using the four-paraneter dose response equation,
Y=Bottom + (TopBotton)/(1+10"((Logl eso-X)*Hi || Slope)) in order to determ ne
the I C50 val ue for each conpound. The radioligand concentration chosen for
each assay corresponds to the Kd concentrati on determ ned through
saturation binding analysis for each assay. Exanple 57 - COccupancy Assay
(0271] Mal e Sprague-Dawl ey (180-300g) (Charles River Laboratories,

Wl mngton, MA) were orally dosed withijgtest conpound (suspended in 0.25%
met hylcellulose in distilled water). After 60 mi nutes survival post-dose,
rats were sacrificed, and the brains were evacuated and rapidly frozen in
chilled i sop[eslmane THie)-2-Maleh-Shpaiidezin-330Es . hbtarabydpdd-at - 80C unti| use.
102721The br ssue re tha and e ures of

i ncubation b %[F RITRIT I !l‘e" BHPRE ‘P%%H8W1“&en@§§eﬁ%% Oqsltn%t ml@x K‘%Itl tgﬁ Lucene,
Swi t zer | and) fror@HpPs-Cedlbutitinsthywisitdoky) @z @nthy Revgeiridbzh-3- yl)n:z al,mﬁ i ce/ et hanol

and stored at -80C.  Protein conten S asuy ed each b n using a
Coomassi e pr§EaHrossidbeniols az(epi“&”bétqg% ctf{g‘(}?’a{eell L%ﬁ?ef f?lm}f“%{)%gg% wel |
plate, 100 |§920hethjsysritsitaghnd )} 4\wastrdiyabB-Sen20{ d|4repin-5aglphdpy i at e

radi ol i gand under conditions sane as for the brain i ndi n as shown
in Table 1 blydsarybarenigtle sepe procedyeesisHaims i &8?? W.Sﬁ@sfiﬁf&l‘gaﬂg

occupancy as 3. WRSopRbRRy BY MRl 8 azinbRyBne 06 téthﬁydrmmbatl on tl me,
the reacti on%a% Jrjgu(i‘t oppepg yyfl I téggltlngpyﬁ% oug hy FPXLR- 196 1]l terqsTl (Brandel

Gai t her sbur gbenk@iyJaz¢ndne, aldpipadi{ A Ea kB |>r?9‘6’)53 3 wous prdtdy BPHY PG ne for 1
hour at 4C. JR{NR ggﬁﬁén"‘@éfﬁ\d‘éﬁ?@@%wﬂsw4 Mizhm}?%*z@!%l ﬂf(hﬂQHF%tosqa buffer,

tritiumwas neasur usi n ac M’crobet a Uld SCI nt|I ation counter

Tabl e 1. Radi ﬁl’hﬁjéndﬁ),a?hﬁﬂ -7.8¢ (thatieA.6Tehdit§. %H@h Hby 7 4% 70 fidhdgénat e
Bi ndi ng Assay, §Lansponfy’s g4 ;1= s $H 1M, & ALAMNEn, 110), 4.45-4.40 (m, 3H),

3.85-3.75 (m, 1H), 3.56-3.50 (m, 1H), 2.80 (s, 3H), 2.44-2.38 (m, 2H); ESI MS m/z
357 [M+H].

Example 53 - Preparation of (-)-5-(4-cyanophenoxy)-2-methyl-8-(pyridazin-3-yl)-
2,3,4,5-tetrahydro-1H-benzo{[c]azepine, tartrate salt
[0263] (+)-2-Methyl-8-(pyridazin-3-y1)-2,3,4,5-tetrahydro-1H-
benzo[clazepin-5-ol was obtained following the procedurc of Step H in Example 1
from (+)-5-(tert-butyldimethylsilyloxy)-2-methyl-8-(pyridazin-3-y1)-2,3,4,5-
tetrahydro-1H-benzo[cJazepine in Step G of Example 1. Ether formation between
(+)-2-methyl-8-(pyridazin-3-y1)-2,3,4,5-tetrahydro- 1 H-benzo[ clazepin-3-ol and 4-
hydroxybenzonitrile using procedures similar to those in Step B and C of Example 10
gave (-)-5-(4-cyanophenoxy)-2-methyl-8-(pyridazin-3-y1)-2,3,4,5-tetrahydro-1H-
benzo[c]azepine, tartrate salt (AUC HPLC >99%) as a white solid: mp 110-112 °C;
1H NMR (CD30D, 500 MHz) § 9.17 (d, J = 4.9 Hz, 1H), 8.20-8.17 (m, 2H), 8.08 (d,
J=17.9 Hz, 1H), 7.68-7.64 (m, 2H), 7.23 (d, ] = 8.8 Hz, 2H), 5.90 (d, } = 8.8 Hz, 2H),
4.74-4.70 (m, 1H), 4.46-4.42 (m, 3H), 3.85-3.75 (m, 1H), 3.56-3.50 (m, 1H), 2.80 (s,
3H), 2.44-2.38 (m, 2H); ESI MS m/z 357 [M+H].

Example 54- Preparation of (-)-5-(2,5-difluorophenoxy)-2-methyl-8-(pyridazin-3-
y)-2,3,4,5-tetrahydro-1H-benzo{cjazepine, tartrate salt

[0264] (+)-2-Methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-

benzo[clazepin-5-ol was obtained following the procedure of Step H in Example 1
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from (+)-5-(tert-butyldimethylsilyloxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-
tetrahydro-1H-benzo[c]azepine in Step G of Example 1. Ether formation between
(+)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ cJazepin-5 -0l and 2,5-
difiuorophenol using procedures similar to.those in Step B and C of Example 10 gave
(-)-5-(2,5-difluorophenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3 ,4,5-tetrahydro-1H-
benzo[c]azepine, tartrate salt (AUC HPLC >99%) as a white solid: mp 102-104 °C;
1H NMR (CD30D, 500 MHz) § 9.17 (d, J = 5.0 Hz, 11), 8.20-8.18 (m, 2H), 8.08 (d,
J=18.0 Hz, 1H), 7.82-7.80 (m, 1H), 7.63 (d, J = 8.0 Hz, 1H), 7.14-7.04 (m, 2H), 3.72-
3.68 (m, 1H), 5.75 (d, J = 7.5 Hz, 1H), 4.90-4.82 (m, 1H), 4.44-4.41 (m, 3H), 3.90-
3.80 (m, 1H), 3.58-3.54 (m, 1H), 2.82 (s, 3H), 2.60-2.40 (m, 2H); ESI MS m/z 368
[M+H].

Example 55 - Preparation of (-)-5-(2,6-difluorophenoxy)-2-methyl-8-(pyridazin-
3-yD)-2,3.4,5-tetrahydro-1H-benzo[c]azepine, tartrate salt
[0265] (+)-2-Methyl-8-(pyridazin-3-y1)-2,3,4,5-tetrahydro- 1 H-
benzo[c]azepin-5-ol was obtained following the procedure of Step H in Example 1
from (+)-5-(tert-butyldimethylsilyloxy)-2-methyi-8-(pyridazin-3-yl)-2,3,4,5-
tetrahydro-1H-benzo[c]azepine in Step G of Example 1. Ether formation between
(+)-2-methy1—8—(pyridazin—3-yl)-2,3,4,5-tetrahydro—1H-benzo[c]azepin~5-ol and 2,6-
difluorophenol using procedures similar to those in Step B and C of Example 10 gave
(-)-5-(2,6-difluorophenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro- 1 H-
benzo[c]azepine, tartrate salt (AUC HPLC >99%) as a white solid: mp 98-100 °C; 1H
NMR (CD30D, 500 MHz) § 9.02-9.00 (m, 1H), 8.35-8.00 (m, 4H), 7.50-7.40 (m,
1H), 7.02-6.92 (m, 3H), 5.52-5.48 (m, 1H), 5.16-5.10 (M, 1H), 4.42 (8, 3H), 4.02~
4.00 (M, 1H), 3.88-3.78 (M, 2H), 2.50 (S, 3H), 2.76-2.42 (m, 2H); ESI MS m/z 368
[M+H].

Example 56 — Primary Binding Assay
Preparation of Membranes

[0266] Recombinant HEK-293 cells expressing either the hSERT, hDAT, or
hNET proteins were harvested from T-175 flasks as follows. The medium was

removed from the flasks and the cells rinsed with HBSS without Ca and without Mg,
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The cells were then incubated for 5-10 minutes in 10 mM Tris-Cl, pH 7.5, 5 mM
EDTA before the cells were lifted with a combination of pipetting and scraping, as
needed. The cell suspension was collected into centrifuge bottles and homogenized
for 30 seconds with a Polytron homogenizer. The suspension was centrifuged for
30 minutes at 32,000 x g, 4°C. The supernatant was decanted and the pellet
resuspended and homogenized in 50 mM Tris-Cl, pH 7.5, 1 mM EDTA for

10 seconds. The suspension was then centrifuged again for 30 minutes at 32,000 < g,
4°C, The supernatant was decanted and the pellet resuspended in 50 mM Tris-Cl,
pH 7.5, 1 mM EDTA and briefly homogenized. A Bradford assay (Bio-rad) was
performed and the membrane preparation diluted to 2 mg/ml with 5¢ mM Tris-Cl,
pH 7.5, 1 mM EDTA. Aliquots were prepared, and then frozen and stored at -80°C.

SERT Radioligand Binding Assay

[0267] Compounds were dissolved 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 pi/well of a 2x membrane preparation (15 ug/ml
in 50 mM Tris-Cl, pH 7.5, 120 mM NaCl, 5SmM KCI) and 20 pl/well of a 2x
radioligand solution (520 pM ['*TJRTI-55 in 50 mM Tris-Cl, pH 7.5, 120 mM NaCl,
5mM KCI) 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
Multiscreenyrs GF/B filter plate which has been pretreated with 0.5% PEI for at least
one hour. The plate was vacuum filtered and washed with 7 washes of 100 pl/well
50 mM Tris-Cl, pH 7.5, 120 mM NaCl, 5SmM KClI chilled to 4°C. The filtration and

washing was completed in less than 90 seconds. The plates were air-dried overnight,

12 pl/well of MicroScint scintillation fluid added, and the plates counted in a Trilux.

DAT Radioligand Binding Assay

[0268] Compounds were dissolved in 100% DMSO at a concentration
100 times the desired highest assay concentration, serially diluted 1:3 in 100%

DMSO, and 0.4 pliwell of each solution was dispensed to a Nunc polypropylene,
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round bottom, 384-well plate, 100% inhibition is defined with 0.4 ul/well of I mM
GBR-12935 dissolved in DMSO. 20 ul/well of a 2x membrane preparation

(12.5 ug/ml in 30 mM sodium phosphate buffer, pH 7.9 at 4°C) and 20 ul/well of a 2x
radioligand sofution (250 pM ['*IJRTI-55 in 30 mM sodium phosphate buffer, pi 7.9
at 4°C) were added to the well and the reaction incubated for [ hour at room
temperature. The contents of the assay plate were then transferred to a Millipore
Multiscreenyrs GF/B filter plate which had been pretreated with 0.5% PEI for at least
one hour. The plate was vacuum-filtered and washed with 7 washes of 100 pl/well

50 mM Tris-Cl, pH 7.5, 120 mM NaCl, 5 mM KCl chilled to 4°C. The filtration and
washing were completed in less than 90 seconds. The plates were air-dried overnight,

12 ul/well of MicroScint scintillation fluid added, and the plates counted in a Tritux.

NET Radioligand Binding Assay

[0269] Compounds were dissolved in 100% DMSO at a concentration 100
times the desired highest assay concentration, serially diluted 1.3 in 100% DMSO,
and 1.0 pl/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 ul/well of a 2x membrane preparation (0.4
mg/ml in 50 mM Tris-Cl, pH 7.5, 120 mM NaCl, SmM KCI) and 50 pl/well of a 2x
radioligand solution (4 nM [PHlnisoxetine in 50 mM Tris-Cl, pH 7.5, 120 mM NaCl,
5 mM KC}) were added to the well and the reaction incubated for 1 hour at room
temperature. The contents of the assay plate were then transferred to a Millipore
Multiscreensrs GF/B filter plate which had been pretreated with 0.5% PEI for at least
one hour. The plate was vacuum filtered and washed with 7 washes of 100 glfwell 50
mM Tris-CL, pH 7.5, 120 mM NaCl, 5 mM KCI chilled to 4°C. The filtration and
washing is completed in less than 90 seconds. The plates were air-dried overnight, 12

pl/well of MicroScint scintillation fluid added, and the plates counted in a Trilux.

Data Analysis

[0270] The raw data is normalized to percent inhibition using control wells
defining 0% (DMSO onty) and 100% (selective inhibitor) inhibition which are run on

cach plate. Each plate is run in triplicate, and the concentration response curve thus



Al1.2.5N ) 20 ntiatiteK 117 [0273] The radioactivity of the filters was
nmeasured as disintegrations per mnute on a LKB Trilux liquid scintillation
counter or Packard Cobra Il gamma counter. Specific binding was cal cul ated
by subtracting the value of nonspecific binding density fromthat of total
bi nding density (non-drug treated tissue) in the corresponding region or

ti ssue hompgenate. The percent of specific binding was cal culated as the
fol | ow ng: percent specific binding = (specific binding in drug treated

m nus nonspecific binding)/(total binding m nus nonspecific binding) x
100% The percentage of specific binding in a drug treated condition is

i nversely prgmomtadant using thhuppara@pier a3 rasperse pAUEHOH & B9HeMedapt or

occupancy byglie, ofi Ve EXBBLE Rinsbf Y N ABIDRULANR meRSaVAuERE ALl Tests

[0274] ALl anT el ccordance with the guidelines of the
Conmi tt ee oneaBhicompaundf ThémdBiipstdoionddpeneorShoidyfortaatpasiyy emgsiuid® for Care

and Use of Laboratory Aninmals,. Institute of. ' r our ces,
1996, "ahi ch BF Soperevy o aariupal Bi bl FuRlotWhdR, w AR QL e BRe0
Research protocols were approved by the Bristol-Mers Squi bbb Conpany

Institutional Animal Care and Use Committee. Mouse Tail Suspension Assay
[0275] Mal e ShEHEDRSE1 QECURRRE AFRY housed 3-4 per cage in roons

[0271] Male Sprague-Dawley (180-300g) (Charles River Laboratories,
Wilmington, MA) were orally dosed with a test compound (suspended in 0.25%
methylcellulose in distilled water). After 60 minutes survival post-dose, rats were
sacrificed, and the brains were evacuated and rapidly frozen in chilled isopentane.
The frozen brain tissues were stored at -80°C until use.

[0272] The brain tissues were thawed and homogenized in 7-10 volumes of
incubation buffer using a polytron homogenizer (Kinematica, Littau-Lucerne,
Switzerland). Sampi.e aliquots were frozen immediately in dry ice/ethanol and stored
at -80°C. Protein content was measured for each brain using a Coomassic protein
assay kit (Pierce, Rockford, IL). Ina 96 deep-well plate, 100 pg of tissue (0.4mg/ml)
was incubated with an appropriate radioligand under conditions same as for the brain
section binding as shown in Table 1 below. The effect of the incubation time and
temperature on occupancy assessment was also evaluated. At the end of the
incubation time, the reactions were stopped by filtering through FPXLR-196 filters
(Brandel, Gaithersburg, MD) that had been soaked in 0.5-1.0% polyethylencimine for
1 hour at 4°C. The filters were washed twice with ice-cold incubation buffer, tritium

was measured using a Wallac Microbeta liquid scintillation counter,

Table 1. Radioligands and Incubation Conditions for ex vivo Homogenate Binding Assay
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mai nt ai ned at a constant tenperature (21-23C) and humdity (50 10% on a
12-hour light/dark cycle. Animals have ad |ibitum access to water and food
t hroughout studies. On the day of testing, they are brought into the
testing roomand allowed to acclimate for 1 hour. To begin testing, the
tail is attached to a piece of tape which is then attached to a hook on the
ceiling of a sound-attenuated chanber. Imvobility is automatically recorded
usi ng the Med Associ ates software. Conmpomunds are admi nistered acutely at a
fixed pretreatnent interval before session. Rat Forced Sw m Assay

[0276] Mal e Sprague Dawl ey rats are housed in pairs in roons nmaintained at a
constant tenjserHt ure (I2&:RBBytidh Momfiliirs yag BEasuredey disintegrIongRS r

light/dark 118 cycl i malk s . . i bit. and food
throughout sPTGE:* P E IRl RIS {hley B PEERE TobA B o oo
days prior teubhhe Speific hidiigeasaapataiatdnytsubi@uting e valus pf graypasifict est i ng,

rats are placed in the_swimtan a Pyrex . i nder 1 : 21 cmin

di amet er, fi]PIP‘é‘BgaPDtSHY:@BmCtH‘%t@? t%’ﬁ"é‘?’&%‘%’&ﬂ%&n ST Wk eﬁ;}jgtfﬁ%glhft ﬁé:r 15 m nut es
(the pre-swi g&8sHidRR)regidt ort theusadthopbndid €T Hependentuifepeiishinding wat s are dri ed
and replaced in their home cage. Cor:rl})o#n%s d%{;—’ﬁ_ dm.gi%,tgr ed at three time
poi nts in thealgdated ss4he,9ifpwingapegeenkspegiiyg by _r?s,pe 58P " Second test
swim This sybfd@ls h&sﬁedmiidwh@ﬁg)il(tbtﬂwi@ﬁﬂgmina_mﬁbr?sb@if“aﬂiii_mh@'>< wetavi or is
vi deot aped and active behaviors (1rnmmobility, sw n],g, clinbing) are
scored. At tﬁ@@@ﬂwcéﬁwc@s%@%“ﬁéﬂ%ﬁe%ﬁW HeHE "R Hut e test session
the rat’s bepayb@budit BE et AMIANGn 6f pdrlih foblghctandyBynhi by ((he rat

remai ned flo ng 1n the ' water wthout struggling and nade only those
nmovenents necessary to keep its head above water), swinmng (the rat nade
active swi rmExzmpletS8ois viveBekavitighAf®¥®ssary to merely maintain its head
above water, e.g., noving around in the cylinder), or clinbing (the rat
made active ﬁﬁ'(/‘g%ﬁft"% with its forepaws in and out of the water, usually

directed against the cylinder wall). Conpoun [ dent. f4 by a
pr edesi gnat e%d8be an 'i]ﬁ’ém@l?p%?r? ﬁéwaé?e%ﬁ%ﬁ%c:gﬁdgg%ﬁe‘iv%gg% g‘f“ﬂ?@fﬁ%hﬁﬁ? t he
experinent (icoainiédte AdidaB oS e BrivphnNigeos qpssfompaty aah GuMe dgeCdrocont ot or
Activity [0277] Animal s are housed ac.cordtidg% tﬁ ongi ti onescecsjeﬁﬁgi bed above
for the two §pébred Labpaiqradnings IEarasiAmEghLToay SFS®IEsi 'gras chamber s

equi pped Wi t by, DinGi SEAELyAREdrYdrhitd BP Riftrohic if Beticherety. Hlesekihambosls akunbus,

Ohio) that detect interruptions of eight photobeans, Horizontal. activity
was recor ded approsdrhivithe BrigphypigSq legioé}Pa@f f“ﬁ‘@“?r‘?“r?bf‘g@‘all Elre&iwg%sed as
total distangg couered (in cm. Conpounds were administered acutely at a
fixed pretreatnment Interval prior to testing. [0278] Al though the invention
has been described in detail, for the purpose of

Mouse Tail Suspension Assay

[0275] Male Swiss Webster mice are housed 3-4 per cage in rooms
maintained at a constant temperature (21-23°C) and humidity (50 + 10%) on a
12-hour light/dark cycle. Animals have ad libitum access to water and food
throughout studies. On the day of testing, they are brought into the testing room and
allowed to acclimate for 1 hour. To begin testing, the tail is attached to a piece of tape
which is then attached to a hook on the ceiling of a sound-attenuated chamber.
Immobility is automatically recorded using the Med Associates software.

Compounds arc administered acutely at a fixed pretrcatment interval before session.

Rat Forced Swim Assay

[0276] Male Sprague Dawley rats are housed in pairs in rooms maintained at a

constant temperature (21-23°C) and humidity (50 + 10%) on a 12-hour Jight/dark



illustration, it is understood that such detail is for that purpose and
variations can be made therein by those skilled in the art w thout
departing fromthe spirit and scope of the invention which is defined by
the followng claims. - 119 - WHAT IS CLAIMED: 1. A conpound of formul ae
1(A-E) having the follow ng structure: | (A-E) wherein: the carbon atom
designated * is in the Ror S configuration; and X represents a 5- or

6- mrenbered aromatic or nonaromati ¢ nonggyclic carbocycle or heterocycle
selected fromthe group consisting of phenyl, pyridyl,

2-oxo-pyridinl(2H)-yl, pyrimdinyl, pyridazinyl, pyrazinyl, triazinyl,
pyranyl, pyr&@ley| Anifntils dmyd gd litiuopivessy kg waikaad fgbd thiegha slugics. t hi azol yl ,

00 PG o BB A B bR g 0
as defined bglyRuest. R the FirsOt4Vesf téstingraib armived adthaseimatank (:0Pyraon- ar omat i ¢
From the or oUBaeGIE g Dr sy GRS R AFDYBA 0 AT 3019 TG e T BRI Ly
substituted 5508k 0 AntbFE&h¥bleliwisREsioh)ent Ge asd sfafid neehihed @widm R 4; or

rats are dried and replaced in their home cage. Compounds are administered at three

time points in the next 24 hour (23.5, 5, and 1 hour), prior to a seccond test swim. This

swim test is 5 minutes in duration and the animals’ behavior is videotaped and active

behaviors (immobility, swimming, climbing) are scored. At the end of each 5-second

period during the 5-minute test session the rat's behavior is scored as one of the

following: immobility (the rat remained floating in the water without struggling and

made only those movements necessary to keep its head above water), swimming (the

rat made active swimming motions, more than necessary to merely maintain its head

above water, e.g., moving around in the cylinder), or climbing (the rat made active

movements with its forepaws in and out of the water, usually directed against the

cylinder wall). Compounds are only identified by a predesignated code and the

experimenter remains blinded throughout the experiment (including while scoring

videotapes).

Rat and Mouse Locomotor Activity

[0277] Animals are housed according to conditiones described above for the
two species. The testing apparatus consisted of Plexiglas chambers equipped with
Digiscan activity monitors (Omnitech Electronics, Columbus, Ohio) that detect
interruptions of eight photobeams. Horizontal activity was recorded in S-minute bins
for a total of 60 minutes and expressed as total distance covered (in cm). Compounds
were administered acutely at a fixed pretreatment interval prior to testing.

[0278] Although the invention has been described in detail, for the purpose of
illustration, it is understood that such detail is for that purpose and variations can be
made therein by those skilled in the art without departing from the spirit and scope of

the invention which is defined by the following claims.



Xis al[5,/5]-, [6,51-, [6,6]-, or [6,71-fused bicyclic carbocycle or

het erocycl e sel ected fromthe group consisting of indenyl, indanyl,

benzof uranyl, benzot hi ophenyl, di hydrobenzot hi ophenyl, di hydrobenzof uranyl,
i ndolyl, isoindolyl, indolinyl, benzo[1, 3]clioxolyl, benzooxazolyl,
benzot hi azol yl , benzoi sot hi azol yl, benzoi soxazol yl, indazolyl,

benzoi m dazol yl, benzotriazol yl, naphthyl, tetrahydronaphthyl, quinolinyl,

i soqui nolinyl, quinazolinyl, cinnolinyli9phthalazinyl, quinoxalinyl,
benzo[ 1, 2, 3]triazinyl, benzo[l,2,4]triazinyl,

2,3-dihydrobenzo[1 41dioxiny|, 4H chronmenyl , di hydrobenzocycl ohept enyl ,
tetrahydrobeaép 24 i ndol i zi nyl, quinolizinyl,

6aH-t hi eno[ 2 ‘ernl azo , 1H—pyrro|o[2 3-b] pyridi nyl,

i m dazo[ 1, 2-a] pyri di nyl, pyrazolo[l 5-a] pyr.idin

[1,2,4]triazol of 4, 3-ajlpyr i dicwypoundnidpmpuiacd (%1Ef)¥}ﬁ‘aﬂ%/t]ﬁe following

thleno[2 3- b] éﬁ dinyl, thieno[3,2-b]pyridinyl, furo[2,3-b]pyridinyl,
furo[ 3, 2- b]pyrl Inyl, thleno[3 2- d]pyrlnldlnyl furo[ 3, 2-d] pyri m di nyl,

t hi eno[ 2, 3- b]pyra2|nyl benzo[c][1, 2, 5]0 dlazolyl
benzo[c][1,2,5]thiadiazonI, 3, 4- d|hx@r@-%qgenzo[b][1,4]oxazinyI,

i m dazo[ 1, 2-a] pyrazi nyl, 6,7-di hydso-4Hxyrazol o[ 5, 1- c][1, 4] oxazinyl,

2- 0x0- 2, 3-di hydr obenzo[ d] oxazol yl , ¥ i M3t hy1- 2- oxoi ndol i nyl, 2-

0x0- 2, 3-di hydro-1H pyrrol o[ 2, 3- 1Th; benzo[c][1, 2, 5]oxad|azolyl
benzo[c][1, 2,5]thiadiazolyl, [1,2,4]t}, oh0[4 3- a]pyra2|nyl and
3-0x0[1,2,4]triazolo [4,3-a] pyridin- -yl, optionally substituted froml
to 4 tines with substituents as defineg\B@IOM/in R14, or other [5,5]-
[6,5]-, [6,6]-, or [6,71-fused bicyclic carbocycles or heterocycles
containing 1-5 heteroatons selected fromthe group consisting of oxygen,

ni trogen, angusulfur, optionally substituted from1l to 4 tines wth
substituents as defined below in 12.14; 1éw} is. H Cl-C6 al kyl, C2-C6

al kenyl , C2- tbe caibRy ppm degignatssl tipdn hafgn S cosfigemation: apd c| oal kyi al kyl , each of
which is optionally substituted from1 to 3 tinmes with substltuents as
defined belowin R15, R2 is H Cl-C6 al kyl, C2-C6 al kenyl, -C6 al kynyl ,
C3-C6 cycl oaKkypreseots a4 0CH- nwdale@wamaétcpy monaé@eﬁlcdmmﬁtffétﬁ 09@0@&% Bnal |y
substituted om1.t a | Aw in R15; or
R2 is gen}dlhg?ﬁfﬁk”%ggm §%E%p§g§§%%%U?Pkﬁg‘gﬁ%@%ﬁﬁﬁgggﬁgcted fromthe

group consi suzmg yxb,fpyhh;mdm:tiomendazmﬂRﬂazamnﬁ(tammmmyt:myrrokzt cfylmd -NR1612H,

Cl-C6 al kyl, C6 .al | ceny o} and C4 C7
cycl oal kyl al ﬁ’;}‘?l’hem’e‘?‘éz glcﬁb’&mtyﬁhlaf%g&}“%%ylc@g%gyi "I%L 'yl

al kynyl , C3- @ﬁad@awstyqattwtzotﬁnﬁamyzmdamoal Iopluaiakty Buhsstuqutﬂqmmgtq g,
substltuted froml 3 ubst |, tauent s d n R15; or
3, RS, and ABORMEh SRSHOFHBH U RERPRY a B GO B R R e S
carbocycl e 0p; hGLSHRENCEnocPElld k) dessi lhsﬁetdcyktl&d:oﬁfaﬁmgll 4 (hetérdatomss W| th
substituents as defined belowin Rm. 121 12.4 is 1- & % 2,
-S(0) OR 3 - @lecteddroy HeRroungepiisting@f ogeses) pifpsencndaaliy; PEé“r?gﬁY C2- ce

al kynyl, C3- (8, ﬁ%géd%nlﬂ'lto4Qﬁ1€%t§3u1ﬁbiﬁt%ﬂ§-h§<&dﬁ%bd Betdmr imRYr e each of the
Cl-Co al kyl, & o] C3- 06 cycl oal kyl , and, 04-C2
cycl oal kyl al Rs ail§, prﬁﬁbsdﬂm 3 cgt%%tﬁxﬁfem@wpatﬁﬂwé o3 heterogxclgidgete
substituents BoRitdndd SehRitsmbag, ri ng

cont ai ni ng 6ﬁ%%”ﬂg%%B§gogﬁﬁgggagdgk?fgnar!gecgﬁtéﬁﬁlngéone oﬁﬁnore

het er oat ons sidtydmbattofmmhcmshedlgy@wnmfh@nﬁt indefybfsosygfybandolinyly ogen, and

sul fur, where "deRGhal HiAnaldaRdsti tuted from1 to
3tines wt h gt lr’)thL?tXeﬁgj b*@hz%%%g @d Hferom@hgigrcoup co?m sting of Cl-C3
al kyl, -C(0) ];)Bmzb&oxandd adndazolyl, 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,
] H-pyrrolo[2,3-b]pyridinyl, imidazo{1,2-a]pyridinyl, pyrazolo[1 ,5-alpyridinyl,



R4 is phenyl, pyridyl, 2-oxo-pyridin-1(2H)-yl, pyrimdinyl, pyridazinyl, 6-
oxopyridazin-1(610-yl, pyrazinyl, triazinyl, pyranyl, furanyl, pyrrolyl,

t hi ophenyl, pyrazolyl, imdazolyl, oxazolyl, isoxazolyl, thiazolyl,

i sothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, indanyl,

i ndenyl, indolyl, isoindolyl, benzofuranyl, benzothiophenyl, indolinyl,

di hydr obenzof uranyl, di hydrobenzot hi ophenyl, indazolyl, benzim dazolyl,
benzooxazol yl, benzot hi azolyl, benzoi séx@®zol yl, benzoi sot hi azol yl,
benzottiazol yl, benzo[1, 3]clioxolyl, naphthyl, quinolinyl i soqui nol i nyl,
qui nazol i nyl, cinnolinyl pthala2|nyl |noxaI|nI

di hydr o- beani[2Jz4]4}3@1‘JbEé%/ hrgloyridiapz Gicpol?, %1?151“?%)21 thSPPO[zig’eHEHI‘dI“ﬂ 4] triazinyl,

411- ch | | | ot
1H py?r I)Fgl[e g%ﬁ eno 3}’%&?% H%/ﬁ ﬁ”(ﬂg '3332{?&1‘11{}1’ fum?f"ﬁb ﬁﬁgﬂﬁ?f, #hichof 2-m dazol'y
pyrazol of 1, Sdkypmrdimilrfytol3.] m@fmﬂldlnyla&@h@[[z@ épyr@apyls i di nyl,

L]lios’riﬂjit ;1;/?28%’1%{’@212%‘9&” %Iﬂyéé él? £33 tﬁr[agla%di%li%ﬁwﬂgdrg Pgeno[ 2, 3-
fitro[ 3, 2-b] W&b@ﬂ[my’r[lmamhylemmﬁ&og} EPWWU6ﬁydlhydﬁ‘WHEmfr@oﬂ)I@ p——

t5h|6690[8_2£ 2{ ?%ﬁb’{lﬂ%g%ziﬁ &a’)z Iﬂg-ﬁ%yévﬁg%% rx,aa%ciylg]rkll."),’3~dimethyi—2—oxoindolinyl, 2-

6, 7- di hydr o- 4tipy Bagigidal- BHZbyfr}:I[oﬂz Apyedinply benzo[c][1,2,5]oxadiazolyl,

2- 0x0- 2, 3-di hydr obenzq]| d],oxaz 1-2- oxoi ndol i nyl

S ko5 5 i B G Ao 1L ki ol KoL SR IR0, 5] oxchdi azol y1
benzo[ C] [1, 273, dmﬁglo?i% yridi-243 &)-1y d;Etibnﬂl‘jlb@BﬁQ{Ltbdl Frbindl] o)atimnasyaith

[516274;3 t ? F;; gﬂ)@{lt&elgs 53 ptg}zﬁgé@% ?nl Ig][“4 or othel' PS g}a% Q?/ [6,6]-, or [6,7]-fused

3- ox041, 2, 4] B{cyé}?cQJaRJogycﬁeb%} BitEro8Ydles 2033 ing! 1-5 Boteroxtomm aaledtédliram Shey| , or
other 5- or 6-menbered aromatic or non-aronmmatic m)nglg%cl ic car bocycl es or

het er ocycl es grosp cpiBiseg of pryge). nitrogen, @d suliyy. qpgonafly pusEiEntys; FQm

carbocycl es gr heter ﬂﬁx&£ﬁ§a§&§ﬁalﬂﬂ&QuJR5 het er oat ons selected fromthe
group 122 con5|st|ng of oxygen, nitrogen, and sulfur, optionally
substituted fron11 to 4 times with substituents as deflned bel ow in 12. 14;
provided tha & 8..8 q i ed nyl and R4 is
substituted noc’yc‘l (ﬂgﬁld%l@ a"fe%%mé?%a Pmﬁet%rggfcy légéowcgekgl; that for
conmpounds  of cjrcﬂnsarmtylak}ﬂ,&ach(of \shxshltssimlbmlledultmmmﬂ fragn &ty B tiees wisher oaryl and
R4 is substituted no or .bpoyclic aryl or heteroaryl; provided that
f or conpoundéa%ﬁn?g$ﬁ%@%cFéﬁégw?%thbst|tuted phenyl and R4 is H, -01212,
-S(0)"R13, C(O)R13 -NR1R11, -CN, halogen, or C-C6 alkyl, where each of

the C1-C6 al to.3.ti t
substituents Rgés I&e‘h‘&‘e ({:?o%/if iﬁfrgu %f%%ﬁﬁﬂ%@ g]ﬁ" f%ctloapgrl % \ﬁdunds of
formula I D, Xydisal :Ql%}tll éduﬁ eﬂwmcﬁyscdpnemalwhbmmmﬁr@ﬁoam 3|tm‘&|§ldf1tR4 is H,
-0R12, -S(0) R? -Nee, -CN, halogen, or Cl-C6 al kyl, where each of
the Cl-C6 aI ﬁwbtﬁ@n‘é}% ii‘iﬁ‘ilﬁ@ P?{O‘é{l&‘bgt rPuted from1 to 3 times with
substi t uents yag def hngeypel ow in R15; and provided that for conpounds of
formula |E, X is substituted nonocyclic heteroaryl and R4 is substituted
nonocyclic or blcycllc aryl or heteroaryl; R7 is selected fromthe group
con5|st|ng of, hieepyl, C2-C6

al kyny! | CyC1( %éachl%gégl%?@y Qlec@ﬁfﬁalrrk%la roGF c%szirg ea%:/h of G . CB
al kyl, C2- CBkmkgeeHQR, Gﬂgﬁﬁlahﬁyh C«) dﬂRcéclﬁa kglkyl, Gnls alkergh
cycloalkylal i I t 0 i

subst i t uent skéa(’( 60%9; LiReagions é{"aﬁ%ﬁﬁtfgtd‘%%é@gmk % gﬁ?lrreggn;ﬁ?’ ﬁ\éﬁetg(?'ogﬁ

consi sting ofaiky}, Oieﬂlﬁaa(y&nyl cemamynﬁ(es}@% G cloalby, ancccepmloalmalltyl I8 Cl-C6

cyel ohl kyt al eppoalkerts B ingp T4 ¥ bim RSt el o 8 Gror 1

C3 - C6 cycl ggl k¥/land BN ke C4chGRdpyadenty kit cﬁﬂ Gémbmbaed)pzbnmalhd garlznabdt pt ut ed
froml to 3 tines with substituents.as defi.ned R7 and RS8
are gem di neth?WOCYG\’;Fﬂ?“?Wg YﬁF‘B‘-\W‘gB‘f@WBtl A ney Wétﬁéﬁ’sﬂg’egtﬁ & éfé%le%

gemdi met hyl; pelow in R



123 R9 is H, hal ogen,-0OR12,C1-C6 al kyl, -CN, or -NRIRl1l, where each of C
-C6 alkyl is optionally substituted froml to 3 tines wth substituents as
defined below in 1215; R and R' are each independently selected fromthe
group consisting of H -C(0)12'3, Cl1-C6 al kyl, C3-C6 cycloal kyl, and C4-C7
cycl oal kyl al kyl , where each of CI -C6 al kyl, C3-C6 cycloal kyl, and C4-C7
cycl oal kyl al kyl is optionally substituted froml to 3 tines with
substituents as defined belowin R5; Rjand RlL1l are each independently
selected fromthe group consisting of phenyl, benzyl, and other 5- or

6- menber ed nonocyclic heterocycl es, where each ofwt{?e phenyl, benzyl, and
5- or 6- menbrt gdl, eingay eORE, RHOARICyENe-CE)Bpt iNWRaR 1 yCis yliGred from1 to

3 times with substituents a fine el i X 1 aken

t oget her wit ?“sz (lﬁi(tbéraﬁ(d'gﬁl’ ?SFﬁﬁ?Cé%ﬂiyEfe{?%‘évrdéQgﬁéﬂgkcyﬁg%ylf\gg?g?%ﬁg?gﬁgt ur at ed
or partial | ycsa, kgt ed-quaneayicCi-Cs dkyfytisad duycipakylcahiet«efocycl e sel ect ed
fromthe group consisting of piperidine realidir |

thi onor phol | PBloc i Fabieadrine g Bim Bhe Poist 55 sy BEL RS fifved

2- oxopyr r ol i giigwlin R B; oxonor phol i no, 3- oxot hi omor phol i no, _

5 6,7,8-tet rapydr oi m dazo[ 1, 2- cdpyrazi g , ol .

5, 6, 7, 8- t et r Rhip@rteiigedbiayqlie rigg gppiaing o ?Fﬁ?‘fbgﬂiaf‘i’gfs a3 PRI ISR ¢l i ¢ or

fused bicycl g SietdE A6YehBHs SARka! M thelgrdup whelsaatod By we) wesgd, sudom
oxygen, nitrogen and sulfur, and is optionally substituted from1l. to 3

times with asefubsthierathnbridgsdbicyelir inede petiraally Pupsiipted Fom LRAHPESEE ¢ her eof

fromthe gro NS Sk 8fmhd g§ oonSi¥ £ ¢, 2142, -C(ONEE and S( 0) 012. 13,
-C(0)R13, ang%&ﬁtggﬁbg%lkg% vvlqllereé}eack?nof -4 al kgyl icé jgﬁti onal ly
substituted £(6mRl00 3 tines with substituents as defined belowin RI5; R
and R' are tagken e i Lh A4 e tQdbi phidaRigy, gre attached to
forma het ergcif(ﬂhtggs’eﬁyz@{dégno%(?8%‘5@%2%}?8)8%5}50ns%t ?ﬂé dofypi_perazi ne,

2- oxopi per azbxofyridsin-6680-], pydizig b prévaynlyl, pSrap}lofutangl, ayaolah drgnhenyl,

|, 4-di azepane, and ot.her heterocycl AN dditsignal nitrogen
atomin the P?’Tﬁﬁoﬂ%mﬁ'@?%m%’eoxﬁ@@r%%’%2?1&8%%‘8%"?%%@%@ ’su%st)lﬂ’t uted on a ring
carbon with bHramazbiyl,ehiddisdolpstertazblyl,anduipls tridenydrinddgl seindadyli ndependent |y at

R Y L i

mt eagh oo eons st ne0r S QL RLS, -G 0) 13
and O - 124be¥0&PWPl,yL\}aﬁj&0éﬁ°§li"éaE¥E bg’f‘zoégf‘-zédnif?wtlr’]ﬂ?o__%@(’S%F%y’_ o
subst i tut ed fraRkdyiliSqidoliffSqWhd-BlisRE ol NitBalasnydefuidoedidygl2odw in R'; Rl

and R' are taken together with the nitrogen to h_they are attached to
forma heter ddyfdt%b@é‘l’[éd’ﬂ@@?‘mﬁo*?ﬁﬂﬁq{éaz&ﬂ‘&ﬁﬂnﬂo?f?\g@ﬂi%'n mﬁ?‘}{bli {é’r azi ne,

2- 0XODi per azieluendt n @iyl AnlioBZ DR BYH-hiSndpXO- it b BE e Faf¥iolo(2,5-
1, 4-di azepane, and” ot her  Het rocycles containing one additional nitrogen
atomin the mimgidingheénilardid2rdpwidoeyavezplel bhelpsridinyysibiteelattett on the

addi tional nitrogen ﬂ)’ rgﬁgg%}0@0@’55&1@%&@&&%&%?_qg%%yi, RagReglently at each

[
occurrence t f&rett y]l group ‘consi'sting o enyl, benzyl, and 5- or
6- menber ed arsyridingl, higted.2yidpyesiinyb ieal i -hlpyndisyhbrelp atlpwilityd| ect ed from

the group consi sting.,of. ox) i4rogen. . eoisl,g each of the
phenyl , benz)}F‘?“%{h‘g"ggyrgwé%gﬁ%gﬂ@é%gg%ﬁrg{dé dgglg#gé&’?sb]p pti gﬁal |y substituted
from1l to 3 timi@soW2tdlpaukiagl 5,68 straydoehidaed! Belmwzinyl, RI4dihphowien R4 is
-NR1R11 or -C(0)NR'R11 i t her .1 or Ris.a bri.dge [ i.& 14 Ng
cont ai ni ng G-ergﬁ%b’ﬁ][égi?ﬁﬁm@ﬂ?' 8’@‘%‘?’8ﬁﬁ?ﬁd§°b€%~zﬁi‘9f’%‘fﬁl&98’%"%6‘? ﬁ%ir e
helt;aroat 3th S&bﬁlﬁb%@i,&zﬂ&éﬂ—%ﬁl@ﬁ@?@m@w&bﬂj-ﬁﬁyﬁdinliﬂf<ygen, nitroggn],c and
sul fur, ere the bridged bicyclic rj | S. opti u itute romlto
3 s e st Lo Rret vl bas iRt Band P gy of Ca o

al kyl, -C(0) 1443 8-t0%arSlio e R Ataglo (RI-dfyrézifid; C3 al kyl

substi tut ed %ﬁﬁo[gﬁg’ﬂoﬁ%ﬁ’bﬁiglti cah?i ntI co%lgi n(i){n gpy;fz n?mr bon atons and
optionally co[ritQaﬂwiandO[ériiea]@ﬁaﬁiﬁyle3ﬁé@'é%gﬁltﬁ%@l‘%‘éﬁ'églyélﬂ‘“f%%ﬁi‘ylh " group
consi sting of ox Vs R 5T andk. . Lot ide-dinhAgehnbBlwye! i ¢ ring
is optionall yoxgﬁ%%ﬁﬁqlﬂ?eﬂ’ é}?)%ia(tqgﬁ @H{nif)%é%dﬁ\é\n&tg{ﬁ@%udgstai t ut ent sn s%l ected
fromthe grouprisepdtsiringralcid, o3, k&5l [66]-0yrlB73 fusahbicyedic0) " R13;

carbocycles or heterocycles containing 1-5 heteroatoms selected from the group



R12 is selected fromthe group consisting of H C-C4 al kyl, C3-C6

cycl oal kyl, C4-C7 cycl oal kyl al kyl, and -C(0)R13, where each of Cl-C6 al kyl,
C3-C6 cycl oal kyl, and C4- cycloal kylallcyl is optionally substituted
froml to 3 tinmes with substituents as defined belowin R15; R13 is
selected fromthe group consisting of H -NeR', Cl-C4 al kyl, C3-C6

cycl oal kyl, and C4-C7 cycl oal kyl al kyl , where each of Cl1-C6 al kyl, C3-C6
cycl oal kyl, and C4-C7 cycl oal |l cyl al kyl 123 optionally substituted from1 to
3 tinmes with substituents as defined below in R15; or 125 R12 and R13 are

each i ndependently sel ected fromthe rou con5| stin enyl, benzyl,
pyri dazi nyl , cangisting efi axygen, piiesss Al ltgr oponglyarhstts frﬁ’tlp’)é ?ﬁ)nocycl ic

het er ocycl es,;RagliBeRk as ddficPbelow sPR8] - Or [6,71- fused bi cyclic
car bocycl es or heter ocyc? es containing 1- 5 heteroatons selected fromthe

gr oup con5|st|ng of oxygen, nitrogen, and sulfur, optionally substituted

(oo L Lo, 4 SR By SRS aE 1o LR RN B o1 12 ang

1213 are takeR er w ey are attached to
forma heter mﬂaymhedsx&inecgtcédoxf bioynlic eyl gr baipowphsi sting of pi peri di ne,

pyrrolidine, ol i ne, and

ot her heteroﬁ'{g’(‘fﬁ &@%ﬁ’f SR agﬁ(’afjeﬁn qglr% %’Eﬁms&el{&gdct?égh g%%&?he gr oup

consi sting ofetersygkimd Riiit nubgetiedamshosyelif ur bicydiie reyl phietdreargk ocycl e i s

optional Iy substituted from?1 to u t|tu a ected

i ndependent | 9r°éﬁd°é§@hg’68%rﬂmngﬂ%%f$ﬁ@flg§(rs #VI Pgtf?pr‘fs?ﬁu%eé) 50 ldg%ﬁsfsﬁl ng of

C\EI ogen, (r:]ya]E@f;-éil2 - Qi) nﬁi%ﬁl?ﬂﬂ”li”lc(@i Ghai;}gﬁ( L0y NRgR?lkalndfhéfbcm ol kyl , )
ere each o - a i's opt ona stituted fro S Wit

subst it uent sthg< d%ﬁfﬁuﬁ’ééf %’é‘PW\}ylSH Sﬂi‘%eJ 1%mi“lsi tﬁa bres B’PthQUbS%’ﬁmF%S erﬁ& (ggndent ly

sel ected at gaeh pEUrrence froma substituent in the group consisting of

hal ogen, -NO2, -0R12, - 1NR OR; NR12 0 2R13, CEO ) NR12R33,

-S(0)" 1213, poNided tebfrsempandeef Tarmyp | lbéeb%’i“!{ FyYClieBERT o) kynyl, C3- CB

cycl oal kyl ﬁ%gr %@}(Qd ﬁ%glfpad)kw_@(byn 13 wt@mé eRRMROT (N, Hgad, loy C,-CE2- C6

al kenyl, - cycl oaIkyI and C4-C7 ¢ cIoaIkyIaIkyI i's
opt i onal I y salbsh W@l@ne@elclﬂrfdm (1‘1 Coalkyltis piionglst Pibsiped f"PWe‘rFPé tees e ned bel ow

in R15; and R Y, ﬁesl ted at each occurrence from a
substi t uent |l§|b§’?{t‘11§mE Qgﬁegﬁg(gﬁg%\gt? ng of -CN, hal ogen, C(0)R13, CI-C3 alkyl,

-01;t42, - 1NRrovidded thaﬁfcﬁ):bﬁmmdao@/ﬂ‘ormdn& Retsenbsityied mmw@méﬁ@rpa@f the aw
oot 0o YL BROHRRA T SPRASASLI B! L STyl Lo 4 (1S Wik
pharmaceutically acceptable salt thereof.

R” is selected from the group consisting of H,—S(0).R"?, ~C(O)R", C;-Cs alkyl, Co-

Cg alkenyl, C,-Cq alkynyl, C5-Cs cycloalkyl, and C4-Cy cycloalkylalkyl, where cach of

C: —Cs alkyl, Co-Cs alkenyl, C;-Cs alkynyl, Ci-Cs cycloalkyl, and C4-Cy

cycloalkylalkyl is optionally substituted from 1 to 3 times with substituents as defined

below in R'®;

R® is selected from the group consisting of H, halogen, —OR'%, -8(0).R", —CN,
_C(O)R"?, -NR'R!, C,-C; alkyl, C-Cs alkenyl, Co-Cs alkynyl, Cs-Cs cycloalkyl, and
C4-C7 cycloalkylalkyl, where each of C; ~Cs alkyl, Cy-Cs alkenyl, C,-Cs alkynyl, Cs-
Cs cycloalkyl, and C4-Cy cycloalkylalkyl is optionally substituted from 1 to 3 times

with substituents as defined below in R": or

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



126 3. The compound according to claim1, wherein X is
substituted bicyclic aryl or heteroaryl and le is substituted nonocyclic or
bicyclic aryl or hetcroaryl. 4. The conpound according to
claiml, wherein X is substituted phenyl and R4 is H, -01212, -S(0)R 3,
C(0)12.13, -NRIR1ll, -CN, halogen, and Cl-05 al kyl, wherein each of the
C-C6 alkyl is optionally substituted from1l to 3 times with substituents
as defined in R15. 5. Thelegdnmpound according to claim1
wherein X is substituted bicyclic aryl or heteroaryl and R4 is H, -0R12,
-S(0) "R13, CKQ)RlB, -NRI12,1 -CN, - S(0)"R13, halogen, and Cl-05 al kyl,
wher ei n eachRofs H helogn,-OR'a1-#8" ¢ sCopkyloaY. 1oy - b where @b 1Ce o 3 ti nes

W th substit %A{Eyqtié o;ﬁﬁ)&ggf duBE el 5ROt to 3 times with substitfents GcRARRMAdnaccor di ng

to claiml, er el i"s substituted nonocyclic heteroaryl and R4 is
substituted kﬁnocyclyc or bicyclic aryl or heteroaryl. 7. The
conpound according to claim1l, wherein: X is phenyl, optionally substituted
froml to 4 times with substituents as defined in Rl is H nmethyl, ethyl,
or i sopropyl R°R3d RS 4t eavhtiliebendonthgehacttd fehhthk growd cossisting nBthyl , hydr oxyl ,

O X A

di f | uor omet hogyalkyly ¢ £CHecaRyh auy C,-Cy aydoalydk iy dptonalipetiboityted from
1 to 3 times with substituents as defined below in R'?;
R'® and R'! are each independently selected from the group consisting of phenyl,
benzyl, and other 5- or 6-membered monocyclic heterocycles, where each of the
phenyl, benzyl, and 5- or 6-membered monocyclic heterocycle is optionally
substituted from 1 to 3 times with substituents as defined below in R";
R!% and R'! are taken together with the nitrogen to which they are attached to form a
saturated or partially saturated monocyclic or fused bicyclic heterocycle selected from
the group consisting of piperidine, pyrrolidine, morpholine, thiomorpholine,
[1,2]oxazinane, isoxazolidine, 2—0x0pipéridinyl, 2-oxopyrrolidinyl, 3-oxomorpholino,
3-oxothiomorpholino, 5,6,7,8-tetrahydroimidazo[1,2-a]pyrazine, 5,6,7,8-tetrahydro-
11,2 4]triazolo[4,3-a]pyrazine, and other monocyclic or fused bicyclic heterocycles
containing 1-4 heteroatoms selected from oxygen, nitrogen and sulfur, and is
optionally substituted from 1 to 3 times with a substituent selected independently at
¢ach occurrence thercof from the group consisting of halogen, cyano, -OR™, -
NRR', -S(0),R'?, ~C(O)R"?, and C;-C4 alkyl, where each of C,—Cs alkyl is
optionally substituted from 1 to 3 times with substituents as defined below 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-
ox0-1,4-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 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", —S(O)HRB, —C(O)R” , and C,-C; alkyl, or on the
additional nitrogen atom from 1 to 3 times with a substituent selected independently

at cach occurrence thereof from the group consisting of S(O).R", ~C(O)R", and C;-



R7 is H gemdinmethyl, or Cl1-C4 al kyl, where each of the Cl-C4 alkyl is
optionally substituted from1l to 3 tinmes with substituents as defined bel ow
in R15; R8 is H, hydroxyl, fluoro, chloro, nmethyl, C -C3 alkyl optionally
substituted with hydroxyl or am no, or amno optionally substituted with
Cl-C3 alkyl; and RO is H, fluoro, chloro, nethyl, hydroxyl, or cyano.

8. The conpound according to claim7, wherein: R4 is H, hal ogen, -01212,
-8(0)"12.13, -CN, -C(0)R13, -NRI6R11, @bs4C6 al kyl, C2-C6 al kenyl, C2-C6
al kynyl, C3-C6 cycloal kyl, or C4-C7 cycl oal kyl al kyl, wherein each of the
Cl-Co6 aIkyI C2-C6 aIkenyI C2-C6 al kynyl, C3-C6 cycl oal kyl, and C4-07
cycl oal kyl al @ydtlkylswmpem@n@l df)(‘:s@cb@k)rltlm}é@nﬂbtwb&tﬂw@d fomi Infes} tinastwith
substltuentslﬁﬁ defi ne il dbeo i RS 9. The conpound according to
claim7, whelRFUes 45HCHR eeny|1 WIR iyl , 2-oxo-pyridin-1(2H) -yl

pyrim di nyl, RPyand Réllzardﬂwkcn ﬁgahﬁp)ylth Iﬂaﬂmnge’lr(iﬁl'd)higﬂ t,hc;pgmamitqilyd to fomik @zi nyl ,
pyranyl , furanyl hen ol yl

i soxazol yl , ?QWQ%ﬁ9§fFEC?§gPﬁVg QVPC&FFF§g8$WPmX3§ &fEQBWYP%n#hladlazolyl
tetrazolyl, hnpdanyiazepangienyko- liAngiatephnyl] Souncgpaye, ,an(ﬂ)eﬁhémstﬂrwwﬂes
benzothlophenyl i ndol i nyl, di hydrobenzof ur.anyl dr obenzot hi ophenyl

i ndazol yl , b@ﬁ%ﬁﬁ?@ﬂ%ﬁ%@ﬁmnﬂéW?ﬁﬁﬁ&?ﬁ}VHhe%@h?@?ﬁ*&i%tqum33520|soxazolyl

benzoi sot hi aglonhily Ja%m%ﬂ bﬁlmlaﬁhmom RZRdn Sbe X0 wbsmnaﬁz Is&llsbtd:d
quinolinyl, i'soqui'nolinyl. quinazol |nyI ci nnol i nyl th

qui noxal i nyl mdg)ead@qﬂwﬂmh@éwz@p@ thyredfi f"&wmﬂgmlwéﬁ%ftwg? 3 W%WH b,

benzo[ 1, 2, 4] CidRATRhE rEdifing 1 -3k 1brRd ¥dcted
6aHt hi eno[ 25;%1' 9@? @%eé%bézkgédyﬁ?ﬂll-l- pyef?dglelgfgd 3 lb] éy di nyI‘L e

i m dazo[ 1, 2- ippyhé gonytonsisipaofcixgin, 5&1’0@%@;@ il |whew ¢ach of the phenyl,

[1,2,4]triaz #n(}&ﬁarﬁgé] E{%Elrgérf\%lreéi %fm&? GLd éﬁélglgllbénéfk@yrwndﬂ 8%l times

thleno[2 3-b I eno irdin t ii eno[ 3, 2- b] pyri di nyl
furo[ 2, 3- 14pyhsﬁmnmbmshmm6@@dEdbyprldﬂmyl thleno[3 2- a]pyrlnldlnyl

furof 3, 2- Cdpﬁh?ﬂ%‘ ?#%Fqéhlegﬂéﬁfgé% Q%ﬁ%%U'Xl$”hﬁﬁgﬁﬁﬁhhmy&kﬁﬂ@¥raZi”yl’

5,6,7,8-tetr azo al pyraziny
6, 7- di hydr o- édIHaith.EdDmﬁiﬁ)pﬁ-ato}][sjhnd})pb(mmllyly(bntmﬁm@mos @r, 1Bore heteroatoms

di hydr obenzo 0 oI 3 3- d| 0%l ndol i ny

2- 0X0- 2, 3- di L@%ﬁ‘%‘ &P consis B}gﬁé Pi‘%ﬁcﬁy‘}‘ O%f&h%“g[sc‘;‘ﬁ 1 Vherg e brideed o1y
benzo[ c][1, 2 bR} di ra@ 1@6151io¥1h11y ﬁ:,‘béﬁtdﬂeb Vidror 213 imbenitofubltjticd ekariny|
[51627 4% ? ?;;%E%lﬁ];g -gmé}]) %{égg‘ﬁé]g 8 83 eﬁkﬁ &b?%hae%r{dmél({))ni{” or cither R or

3-ox0-[1, 2, 4Rtk @@J(P[aﬂ{ygsﬁlsﬂ?(ﬁfeﬂWlﬂﬁ?a(ﬁl'd)ged/bmy@?é@@g@aﬁlhhdigr& B ykbonopt i onal |y
substltuted froml to 4 tines with substituents as deflned ﬁn R14. 10. The

conpound accatogisand erfiasplly sanainipp apePrnorK ?té‘iﬁ’ﬁ’é’%ﬁ’?@"ta gom e go%enber ed
monocyclic h@&%{sﬂﬁ%ﬁ &?@QA %ﬁl;c%glafaﬁ@ ST SO bERRS titycng n@‘% ispyridyl,

2- oxo-pyridin rimdin pyridazinyl, pyrazinyl, tr|a2|nyl
pyranyl , yerWymHyﬁﬁﬁwm@ﬂﬁmmhi6bhéﬁ@$Wﬁbﬁ@E@WVm“SP@@%&?@WVPQQPW?azolyI

isothiazolyl ?gy %?%%hff paé$b¥5té§%?§b?KGIyl t hi adi azol yl , trlazolyl

and tetrazoly 0 Ubs M1 to 4 times with substituents
as defined in R14; Ft] is H met hyl, ethyl, or isopropyl; R2 is H nethyl,
or gem di met f}]{yi is selected from the group consisting of H, C,-Cq alkyl, C5-Cs cycloatkyl, Cs-Cy
cycloalkylalkyl, and —C(O)R", where each of C;-Cs alkyl, C3-Cs cycloalkyl, and Cs-
C; cycloalkylalky! is optionally substituted from 1 to 3 times with substituents as

defined below in R'>;

R is selected from the group consisting of H, -NR'’R', C;-Cy alkyl, C5-Cs
cycloalkyl, and C4-Cy cycloalkylalkyl, where cach of Cy~Cs alkyl, Cs-Cs cycloalkyl,
and C4-C5 cycloalkylalky! is optionally substituted from 1 to 3 times with substituents

as defined below in R**; or



R' is H nethyl, hydroxyl, nethoxy, fluoro, chloro, cyano,

trifluoronmethyl, difluoromethoxy or trifluoronethoxy;, R5 is H, fluoro,
chloro, nethyl, trifluoronethyl, difluoronethoxy, trifluoromethoxy, cyano,
hydr oxyl or nmethoxy; R6 is H, fluoro, chloro, nethyl, trifluoronethyl,

di fl uoronet hoxy, trifluoronmethoxy, cyano, hydroxyl or nethoxy; R7 is H,
gemdinethyl, or C-C alkyl, where each of the C1-C4 alkyl is optionally
substituted from1l to 3 tinmes with substjtuents as defined below in R15; R8
is H hydroxyl, fluoro, chloro, nmethyl, C-C3 alkyl optionally substituted
wi th hydroxyl or am no, or amno optionally substituted with Cl-C3 al kyl;
and 129 RO RY ahil RF anoeach ofdepmdentlyeselegted fraypndhogiphp cosisipaplophenyl,

11. The conpound accor.di,ng to.cl Al K rein. ] : -OR 2,
“S(0O)R 3, - ,nzgdﬁﬁdﬁi“éﬁ,’" y ‘QﬁﬁPW&%‘g&g\gﬁﬁ‘@n&%%%‘%’éﬁ%ﬁ% I %
al kynyl, C3-Kderoelesainti y3,51-d6, 5G4 HCH-, 0y (i, tlafuked tadsiclit carbivarcies or each of the

Cl-C6 al kyl, C2-GCs6, al kenyl , -6 al kynyl - cycl oal kyl nd C4-C7
cycl oal kyl al Wm?yycéﬁ?rit%‘ﬁ‘ﬁgIlg!%eﬁ%gaﬁ?q%f%%t@%omcg‘et%o@ ¢ Psﬁ%{glgv(\)n%t h

substi tuent So%eﬂﬁf&d@@ﬂ, ahfd sl Bir, Idptionally substituted frorh2. to Fhienes evithoubstit@asor di ng
to claim10, erein R4 is,phenyl, pyridyl, 2-oxo-pyridin-1(2H)-yl,

pyri m di nyl ,aWﬁP%%lQWPERGLQSXOpyri dazin-1(6H)-yl, pyrazinyl, triazinyl,
pyranyl, furgiyhg RPVEE Bk toebthéirGRBERY hitroBdt 18 2@NdH they 4ft dadhtd/do,fooxazol yl

i soxazol yl, thiazol isotﬁ

yl iazolyl, triazolyl, . oxadiazolyl,. thiadiazolyl,
tetrazol yl | haietamiple sclcaigd Ay the eRp pamsishaibs biesrisne. BEFD G tr biRgREne,
benzot hi ophepyl g, kool rh&?ﬁhoiing,' RNHRANRRAS HI B hetdlbdits obRaARL hicopheny !,
i ndazol yl, bé€nzi mdazol yI', benzooxazol yl, benzothi azol yl, be&zm oxazol yl,
benzoi sot hi akatryitompeqleatad ficm meﬁf?uplféﬁ&iﬁwg,@PHY&?QO‘PW%G%@}QH‘P Vi where
qui nolinyl, | U941k ptiomh, ' Gt B AhdeOWith aRHEHRAS R¥ebted
qui noxal i nyl {h%%g@og?(lﬁ%’/grdgug%ﬁggﬁﬂgt if{(r)(;?irl n;j(lpgl bgnzcl)t[. i 2,3]triazinyl,
benzo[ 1, 2, 4] tncdemaienyly at dddh obeuorererythere¢fifoioh theigrgup, cogaistiglof 2alpgan,
6aHt hi eno[ 2, 3- dlJm dazol b, yr praH [ chi Dy :
i m dazo[ 1, 2- Sﬂaﬁ}?l’r“lhéll nys@b%r’aé%m i Eﬁbja%{%y?i éllz dn??/b U bbere cach of
[1, 2, 4] tri azol-af, 434 Blopsionatly nybstingal Ryrd | to B dmos with sebstifuoyts asidatiped
t hi eno[ 2, 3- bbf ur anyls, thieno[2, 3-14pyridinyl, thieno[3,2-b]pyridinyl,
furo[2,3- b] BYPV& Ryt, furo[3, 2-b]pyridinyl, thieno[3,2-d]pyrinidinyl,
furo[ 3, 2-d] pyrimdinyl, thieno[2, 3-b]pyrazinyl, imdazo[1, 2-a]pyrazinyl,
5,6,7,8-tetrahydroi mi dazo[ 1, 2- a] pyrazi nyl,
6, 7- di hydr o- Bi$ Gyls 87961 o[ 5, 1- c] [ 1, 4] oxazi nyl, 2-oxo- 2, 3-
di hydr obenzo[ ¢/ ] oxazol yl, 3, 3-di net hyl-2-oxoi ndol i nyl,
2- 0x0- 2, 3-di hydro-111- pyrrol o[ 2, 3-b] pyridinyl, benzo[cl[1, 2, 51oxadi azol yI,
benzo[c][ 1, 2}%1] ip mda@nné%?;ﬁelﬁcfsé aAteagh WBF@@EFO%%%%F%P%’E!‘&%‘Gﬁﬁ%'PnyI ,
5, 6,7 8-tetr R hiN@Z obRI4. RrBRPY NIZPOXI),R 2, -NRZC(O)NR'RY,
[1,2,4]tri az%ﬁ&?éﬁ %lf%%/g?a’zi n(%lz, Y 00, ©
3- 0x0- [ 1, 2, 4}8¢@)aR5} of ¥, @Ry r € dfCnalkylaby CyplkenykSotabimngl k38sy |

opt i onal |y SURSHHE IOBydiobRy ik, Whre thisbr RS S, Angtined in

Cs alkynyl, Cs-Cs cycloalkyl, and C4-C7 cycloalkylalkyl is optionally substituted from

1 to 3 times with substituents as defined below in R'*; and

R is independently sclected at each occurrence from a substituent in the group
consisting of ~CN, halogen, C(O)R", C;-C3 alkyl, -OR', -NR'’R"", -S(0),R", aryl,
and heteroaryl, where each of the aryl or heteroaryl groups is optionally substituted
from 1 to 4 times with substituents as defined above in R',

or an oxide thereof, or a pharmaceutically acceptable salt thereof.

2. The compound according to claim 1, wherein X is substituted

phenyl and R* is substituted monocyclic or bicyclic aryl or heteroaryl.



13. The conpound according to claim11, wherein: Xis a [5,5]-, [6,5]-,
[6,6]-, or [6,7]-fused bicyclic carbocycle or heterocycle selected fromthe
group consi sting of indenyl, indanyl, benzofuranyl, benzothiophenyl,

di hydr obenzot hi ophenyl , di hydrobenzofuranyl, indolyl, isoindolyl,

i ndol i nyl, benzo[1, 3] dioxolyl, benzooxazolyl, benzothiazolyl,
benzoi sot hi azol yl , benzoi soxazol yl, indazolyl, benzoi m dazolyl,
benzotriazol yl, naphthyl, tetrahydronaphéhyl, quinolinyl, isoquinolinyl,
qui nazol i nyl, cinnolinyl, phthalazinyl, quinoxalinyl,
benzo[ 1, 2,3]triazinyl, benzo[l,2,4]triazinyl,

2, 3-di hydrobenzo[ 1, 4] di oxi nyl, 4H chromenyl, di hydrobenzocycl oheptenyl,
t et rahydr obenzocycl ohept enyg, cérﬂﬁlﬂlln!i 2tdvdin t@l%’ld"@' 1i, &hEin, X is substituted
6aHt hi eno[ 2, 3-d] i m dazol yl, 1H pyrrol o 2, % b] pyr.i di nyl

i mi dazo[ 1, 2- hx]cmhcuaml nyhetefpvwla%@1%[1%1.3@8%]%9 Frogpe¥plic or bicyclic aryl or

[1, 2, 4]tr|az tg% § al pyridinyl, thieno[2,3-b]furanyl,

thieno[2,3 b] pyri |nyI thleno[3 2- b] pyri dinyl, furo[2,3-b]pyridiny|,
furo[ 3, 2-b] pyridi nyl, thleno[3 2- d]pyrlnldlnyl furo[ 3, 2-d] pyri m dinyl,
t hi eno[ 2, 3- b]pyrazinyl \ Vil

benzo[c][1, 2, 5] t hi adi aZoI %8%&11&%1 ﬁdg‘l()%%%%l } Wflirezl]xisz;u})srﬁmfmd

i m dazo[ 1, 2- p]}emyraazllf?dyd; H, 62}127'2 d1$t(y)dR'o @Q@)Bf rdilbf)lbl[ 5CN, helpgen, ajddxs@d nyl ,

2- 0X0- 2, 3- d| z

ox0- 2, 3~ di hy Esrswﬁi %ﬁ‘g § éfﬁ;‘{ﬂ%l ‘ﬁPﬁ‘ﬁ%}b%‘ﬁ%%t’g??‘?H’Czilo‘]%]?’gé’!ée |“§tzo| yl |
benzo[c][l,23ﬁ$&ﬁmﬁmh§ﬂhﬁhmim}{i ,4]triazol o[ 4, 3-a] pyrazinyl, and
3-oxo[1,2,4]triazolo[4,3-a]pyridin-2(3FD-yI, optionally substituted from 1
to 4 times with substituents as defined in RHL R' is H, nethyl, ethyl, or

i SOEr opyl ; b R2 is EI meg_hyl ,Th@rcoﬂﬁo?ldlaﬁﬁirmyé {o &Bm{jﬁrﬂicremmdubsth\ydd oxyl ,

met hoxy, uor, chloro, cyano, trjfluoropget | Qf to

trifl uoromet hisxgic aryipr hetgropey fnd B igsh dJRlcmSg%SbR” @ﬂﬁ SRR hyl |

di f1 uor omet h@xyy g ErijaidoeRra %oy, SHBR cablY BF 0510} -QllleEis o dotialtiR7 is H,

gem di net hyl &h %ﬁ# Hginﬁhe?e each of the Cf- aIkyP is optionally
substituted ﬁmﬁﬁﬁwkﬁﬁ?ﬂBlﬁl e%ﬂﬁhﬂ$@ﬁ§ﬂﬁ%ﬁ%ﬁﬁ@“b@lﬁef|ned belowin R5; R8
is H hydroxyl, fluoro, chloro, nmethyl, C-C3 alkyl optionally substituted

wi th hydroxyl or am no, or am no optlonally substituted with Cl-C3 al kyl;
and R9 is H, fluoro, c{hl or dlherpempgund shsadiog {a claipy 1, @.Sbgwgl}hs substituted 14.

T oy ORI mRRSSEEL Bl b Syt Blpgtc oo RO Rt 42

7. The compound according to claim 1, wherein:

X is phenyl, 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® is H, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl,

difluoromethoxy or trifluoromethoxy;

R’ is H, fluoro, chloro, methyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy,

cyano, hydroxyl or methoxy;



al kenyl, C2-C6 al kynyl, C3-C6 cycloal kyl, or C4-C7 cycl oal kyl al kyl, wherein
each of the Cl-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, C3-C6 cycl oal kyl,
and C4-C7 cycloal kyl al kyl is optionally substituted from1 to 3 tinmes with
substituents as defined in R 5. 15. The conmpound according to
claim 13, wherein R4 is phenyl, pyridyl, 2-oxo-pyridin-1(211)-yl,
pyrimdinyl, pyridazinyl, 6-oxopyridazin-1(610-yl, pyrazinyl, triazinyl,
pyranyl, furanyl, pyrrolyl, thiophenyl 12pyrazolyl, imdazolyl, oxazolyl,

i soxazolyl, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
tetrazol yl, |ndanyl |ndenyl |ndonI |50|ndolyl benzofuran¥

benzot hi ophe&ym H.ifwaish plrigio, methl, eritbisemctlrdityaromeshoxya it Blyerepstiorspheny | |

i ndazol yl , | vl ghzooxazol yl, benzothiazolyl, ben20|soxazolyl,
ben20|soth|a ﬁ ﬁbgg&gg%f$?2321yl, benzo[1,3]dioxolyl, naphthyl,

qui nol i nyl, |squ|noIinyI qU|nazoIinyI cinnolinyl pthalazinyl,

quinoxalinyl 72, d|h X t azanyl,
benzo[ 1, 2, 4]§r|§§E¥HW Cﬂ?oheﬁ ¢¥Prﬁ o?%%Vﬁgf, &?ﬁépﬁ%ﬁ%hy
6aH-t hi eno[ 2substitdiet Hodalk ol wmesmmwbﬁﬂh@@ﬁsﬁeﬁﬂlqdmlom imyR'>;

i mdazo[ 1, 2-a] pyridinyl, pyrazolo[1,5- a]pyridinyl,
[1,2,4]triazo|o[4,3-alpyridinyI, [1,2,4]triazolo[1,5-a]pyridinyI,

]E hi eFo[ 2, Sb]G]U mg,myhrlgx;ﬂ?ﬂﬁﬁa[cﬁlo?o bﬂqﬁmi@iLﬁyhlkyltdphem&Su&queridi gyl ’
urof 2, 3- ridiny ur o ngl 3,2 yrimdinyl,
furo[3,2-d]p ¥qr?ﬁYéIPh§7Pm°5t‘Fﬁ‘18W5’[‘2’“§E%€y ﬂ’%‘}z[‘i‘t?ﬁflvphf% ff]lg a] pyrazinyl,

5,6,7,8-tetrahydroi m dazo[ 1, 2- 132 cdpyrazinyl,

6, 7- dlhydro 4g¥d%razolo[5 1- C%V %pxa2|n yl, 2-oxo-2, 3-

di hydr obenzoRdjsdkdmeroy philor, me PlRrs¥iendol i nyl |

2- 0X0- 2, 3-di hydr o- 1Hpyrrol o[ 2, 3-b] pyri di nyl, benzo[c][l 2, 5] oxadi azol yl ,
benzo[c][l 2, 5] thiadiazolyl, 3,4- dihydro- ZFLbenzo[b][l 4]oxa2|nyl

5,6, 7, 8-tetrahydro-[1,%, 4] tTﬁIP&Q@PQ}{l‘@ ageogding fopkaimy, wherein:

[1, 2, 4]tr|az hQf Y23 N 13 13 -
3-o0xo0-[1,2,4 t%%zhg g%tp -al pg@)cﬁn ZCFSIS(O%{ anIaIRogoogé(zj%ﬂ%l gz- (3:‘-3 I
optionally s&ﬂbst)nht(iit(éfhlifmhﬁlﬁs@wloaﬂkm meﬁvrvyslgaibylﬁwlewb@‘ewam ned in

R 4. 16. The Qnp e ophenyl ,

t hi azol yl , p)g/hrl di n‘ifﬁkﬁ %EQ&M?“H%%?H%%%%\Q@ Eﬁ[(%jkaﬂ(ﬁlfel%y e benzof uranyl ,
benzo[ d] [ 1 3tytiloakkalapityt 132c;p?bmnhlly}6dbsmlueakﬁxﬁtb]l [td341}rlts lenrsylbsptucntb as defined

3, 4-di hydr02H- enzo[ b] [ 1, 4] oxazi nyl, or

4- et hyl - 3, 4=dr hydr o- 2H benzo[ b] [ 1, 4] oxazi nyl, optionally substituted with
froml to 3 substituents selected independently fromthe group consisting

of Nom chloro, brono,_ nethoxy, hydrox anaq riflu

di fluoromethyl, trifl Lporongﬁ‘ﬁ(ﬁﬁ?/‘pg‘ﬂﬁdfap{?&?‘ﬁ%é - WhisEY tlﬁPéec?%) C3 al kyl ,
met hanesul f opylkg 1(:286)@@15?% - 3 Hadi Qi:lo haamyl(6 Hppd

acet am do; Rﬁy111 4 H neth n Ha%p?l:lsol?g%ﬁ I'gql S }ﬁ@g{‘yg (f{ﬁngt hyl; R3

is H chlor opmazmylutﬁ%my nY%)’i gk RYIQH R DYraTR oro, bron,

cyano, difl ugﬁ&ﬂﬁi h%lxazotlyl' tfhlaH&'Srp E'E%Ehméblyl Qﬂldzﬁiyﬂl%&ﬁl{%m%ﬁxadﬁﬁlﬁ' uor omret hoxy,
acetyl, am nonethyl, 1- "am nocycl opropyl, nor phol i nonet

2- hydr oxypr opmqqzcgylymdamnpq!@yﬁ ﬁék)ky ‘W%Wm@mﬁwlmqtée@tcﬂﬂxy,
2-(d t hyl oyl
20 (O et ) ST ESERAMER B A BIHSH AR D RiBBERAN -1 Y

pi perazin-1 - iaénzodxm!whﬂvbrmopieazabll d)ehzwﬂoxaml)(l,élehgdlsl@h&@bﬂ'Ib)‘«‘pzoﬁimlz/i n- 1 -yl,

4-(2-(isopro X ,

4 (pyr i ai n- 2501 B Db R AU oy MoREUTRbAlalal gyipazolingl cmneliply

2- oxopyrrol i gihatadinyl, qulﬁﬁ:@)hﬂjzil, pardildidro-tenyd|[1 4@dioxteylhlgdnp9{rl;2;$émamnﬂ; yl oxy,

6- am nopytid zin-3- oxy, . pyri.dazi n 3- on razi n-2-, vl oxwy,

5~ am nopyr az PRtL G Syt BHHER e R Thdes iy, PN AL it ».
d]1m1dazolyl 1H-pyrrolo[2,3-b]pyridinyl, mnddzo [1,2-a]pyridinyl, pyrazolo[1,5-
alpyridiny}, [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]pyndinyl, furo{2,3-
blpyridinyl, furo[3,2-b]pyridinyl, thieno[3,2-d]pyrimidinyl, furo[3,2-dJpyrimidinyi,
thieno[2,3-b]pyrazinyl, imidazo{1,2-a|pyrazinyl, 5,6,7,8-tetrahydroimidazo[ 1,2~



133 yl oxy, 1, 2, 4- oxadi azol - 3-yl, 3,5-di net hyli soxazol -4-yl, 1H pyrazol-4-yl,
2- cyanophenyl, 3-cyanophenyl, 4-cyanophenyl, 4-(nethanesul fonyl)phenyl, 3-
(et hanesul f onyl ) phenyl, 2-(met hanesul f onyfl phenyl, carbanoyl phenyl,

pyridi nyl, am nopyridinyl, pyridazin-3-yl, 6-nethylpyridazin-3-yl,
6-(trifluoromethyl)pyridazin3-yl, 6-(difluoronethyl)pyridazin-3-yl,

6- ((di fl uoromnet hoxy) net hyl ) pyri dazi n-3-yl, 6- am nopyri dazi n-3-yl,

6- (et hyl am no) pyri dazi n- 3-yl, 6-(di netl3gl am no) pyri dazi n-3- yl,

6- mor phol i nopyri dazin-3-yl, 6-(4- hydroxypiperidin- 1-yl) pyridazin-3-yl,

6- (4- nethylplpera2|n l-é§£ i dazin-3-y ydroxynethyl)pyrlda2|n 3 yl,
6- (et hoxycalpyeaipyh fy/rdi ?ﬁﬁ@%VWOkﬁ@ﬂﬁﬂﬂdﬁﬁaﬁnv+zﬂﬁ?@tnldln 4-yl ,

pyrim di n-5- i, @X?&E%ﬁbx%z&&rl 33 cﬂ{ﬁbﬂﬂ wa?&hdﬁlﬁyw e oxB- ARMQBSL BZI N- 2- Y1 |
6- am nopyr azi n: 5 oxopyridin-1 ~oxopyrrolidin-I-yl,
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hydroxy} or amino, or amino optionally substituted with C;~Cs alkyl; and
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alpyridinyl, [1,2,41triazolo[4,3-a]pyridinyl, [1,2,4]triazolo{1,5-a]pyridinyl,
thicno[2,3-b]ﬁ1ranyi, 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, 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[dloxazolyl, 3,3-dimethyl-2-oxoindolinyl, 2-0x0-2,3-dihydro-1H-
pyrrolo[2,3-b]pyridinyl, benzo{c][1,2,5loxadiazolyl, 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-alpyrazinyl,
[1,2,4]triazolo[4,3-a]pyrazinyl, 3-oxo-[1,2,4]triazolo[4,3-a]pyridin-2(3H)-yl,
oxooxazolidin-3-yl, optionally substituted from 1 to 4 times with substituents as

defined in R,
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13.  The compound according to claim 1, wherein:
X is a [5,5]-, [6,5], [6,6]-, or [6,7]-fused bicyclic carbocycle or heterocycle selected
from the group consisting of indenyl, indany!, benzofuranyl, benzothiophenyl,
dihydrobenzothiophenyl, dihydrobenzofuranyl, indolyl, isoindolyl, indolinyl,
benzo[1,3]dioxolyl, benzooxazolyl, benzothiazolyl, benzoisothiazolyl,
benzoisoxazolyl, indazolyl, benzoimidazolyl, benzotriazolyi, naphthyl,
tetrahydronaphthy!, 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-
dipyrimidinyl, furo[3,2-djpyrimidinyl, 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-alpyrazinyl, 6,7-dihydro-4H-pyrazolo(5,1-
c][1,4]oxazinyl, 2-0x0-2,3-dihydrobenzo[dJoxazolyl, 3,3~-dimethyl-2-oxoindolinyl, 2-
0x0-2,3-dihydro-1H-pyrrolof2,3-b]pyridinyl, benzo[c]{1,2,5Joxadiazolyl,
benzo[c][1,2,5]thiadiazolyl, [1,2,4]triazolo[4,3-alpyrazinyl, and 3-oxo-
[1,2,4]triazolo[4,3-alpyridin-2(3F)-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,

difluoromethoxy or triftuoromethoxy,

R® is H, fluoro, chloro, methyl, trifluoromethyl, difluoromethoxy, triflucromethoxy,

cyano, hydroxyl or methoxy;
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R® is H, fluoro, chloro, methyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy,

cyano, hydroxyl or methoxy;

R’ is H, gem-dimethyl, or C;~Cs alkyl, where each of the C;—Cq alkyl is optionally

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

R® is H, hydroxyl, fluoro, chloro, methyl, C,~Cs alkyl optionally substituted with

hydroxyl or amino, or amino optionally substituted with C,-Cs alkyl; and
R’ is H, fluoro, chloro, methyl, hydroxyl, or cyano.

14.  The compound according to claim 13, wherein:
R*is H, halogen, “OR'%, ~S(0),R", -CN, ~C(O)R", -NR'’R", C,-C; alkyl, C2-Cs
atkenyl, C2-Cs alkynyl, Cs-Cs cycloalkyl, or C4-Cq cycloalkylalkyl, wherein each of
the C;—-Cs alkyl, Co-Cs alkenyl, Co-Cs alkynyl, Cs-Cs cycloalkyl, and C4-C7
cycloalkylalkyl is optionally substituted from 1 to 3 times with substituents as defined

in RY’.

15.  The compound according to claim 13, wherein R* is phenyl,
pyridyl, 2-oxo-pyridin-1(2H)-yl, pyrimidinyl, pyridazinyl, 6-oxopyridazin-1(6H)-yl,
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, cinnotinyl,
pthalazinyl, quinoxalinyl, 2,3-dihydro-benzo[ 1,4]dioxinyl, benzo[1,2,3]triazinyl,
benzo[1,2,4]triazinyl, 4H-chromenyl, indolizinyl, quinolizinyl, 6aH-thienof2,3-
dJimidazotyl, 1 H-pyrrolo[2,3-blpyridinyl, imidazo[1,2-a]pyridinyl, pyrazolof1,5-
alpyridinyl, [1,2,41triazolo[4,3-a]pyridinyl, [1,2,4]triazolo[ 1 ,5-a]pyridinyl,
thieno[2,3-b]furanyl, thieno[2,3-b]pyridinyl, thicno[3,2-b]pyridinyl, furo[2,3-
blpyridinyl, furo[3,2-b]pyridinyl, thieno[3,2-d]pyrimidinyl, furo[3,2-dlpyrimidinyl,
thieno[2,3-b]pyrazinyl, imidazo[1,2-alpyrazinyl, 5,6,7,8-tetrahydroimidazo{1,2-
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a)pyrazinyl, 6,7-dihydro-4H-pyrazolo[5,1-c][1,4Joxazinyl, 2-0x0-2,3-
dihydrobenzo[dJoxazolyl, 3,3-dimethyl-2-oxoindolinyl, 2-ox0-2,3-dihydro-1H-
pyrrolo[2,3-b]pyridinyl, benzo[c][1,2,5]oxadiazolyl, benzo[c]f1,2,5]thiadiazolyl, 3,4-
dihydro-2H-benzo[b][1,4]oxazinyl, 5,6,7,8-tetrahydro-{1 ,2,4triazolo[4,3-a]pyrazinyl,
[1,2,4]triazolo[4,3-a]pyrazinyl, 3-oxo-[1,2,4]triazolo[4,3-a]pyridin-2(3/)-yl and
oxooxazolidin-3-yl, optionally substituted from 1 to 4 times with substituents as
defined in R'".

_ 16.  The compound according to claim 1, wherein:
X is thiophenyl, thiazolyl, pyridinyl, phenyl, naphthyl, benzo{b]thiophenyl,
benzofuranyl, benzo[d][1,3]dioxolyl, 2,3-dihydrobenzo{]{1,4]dioxinyl, 3,4-dihydro-
2H-benzo[b][1,4]oxazinyl, or 4-methyl-3,4-dihydro-2H-benzo[b][1,4]oxazinyl,
optionally substituted with from 1 to 3 substituents selected independently from the
group consisting of fluoro, chloro, bromo, methoxy, hydroxyl, cyano, trifluoromethyl,
difluoromethyl, trifluoromethoxy, difluoromethoxy, substituted C;-C; alkyl,

methanesulfonyl, carbamoyl, C;-Cs alkyl-substituted carbamoyl, and acetamido;
R is H, methyl, ethyl, isopropyl;

R” is H or gem-dimethyl;

R? is H, chloro or fluoro;

R* is H, methoxy, hydroxyl, methyl, fluoro, bromo, cyano, difluoromethyl,
trifluoromethyl, diifluoromethoxy, trifluoromethoxy, acetyl, aminomethyl, -
aminocyclopropyl, morpholinomethyl, 2-hydroxypropan-2-yl, morpholine-4-
carbonyl, 2-morpholinoethoxy, 2-(dimethylamino)ethyl(methyl)amino, 2-
hydroxyethylamino, piperidin-1-yl, piperidin-2-yl, pyrrolidin-1-yl, piperidin-4-ol,
morpholino, piperazin-1-yl, 4-methylpiperazin-1-yl, 4-(cthylsulfonyl)piperazin-1-yl,
4-(2-(isopropylamino)-2-oxoethyl)piperazin-1-yl, 4-(pyridin-2-yl)piperazin-1-yl, 4-
(pyrimidin-2-yl)piperazin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxopiperidin-1-yl, 6-
methylpyridazin-3-yloxy, 6-aminopyridazin-3-yloxy, pyridazin-3-yloxy, pyrazin-2-

yloxy, 3-aminopyrazin-2-yloxy, S-aminopyrazin-2-yloxy, 6-aminopyrazin-2-
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yloxy,1,2,4-oxadiazol-3-yl, 3,5-dimethylisoxazol-4-yl, 1H-pyrazol-4-yl, 2-
cyanophenyl, 3-cyanophenyl, 4-cyanophenyl, 4-(methanesulfonyl)phenyl, 3-
(methanesulfonyDphenyl, 2-(methanesulfonyl)phenyl, carbamoylphenyl, pyridinyl,
aminopyridinyl, pyridazin-3-yl, 6-methylpyridazin-3-yl, 6-(triftuoromethyl)pyridazin-
3-yl, 6-(difluoromethyl)pyridazin-3-yl, 6-((difluoromethoxy)methyl)pyridazin-3-yl, 6-
aminopyridazin-3-yl, 6-(methylamino)pyridazin-3-yl, 6-(dimethylamino)pyridazin-3-
yl, 6-morpholinopyridazin-3-yl, 6-(4-hydroxypiperidin-1-yl)pyridazin-3-yl, 6-(4-
methylpiperazin-1-yl)pyridazin-3-yl, 6-(hydroxymethyl)pyridazin-3-yl, 6-
(methoxycarbonyl)pyridazin-3-yl, pyrimidin-2-yl, pyrimidin-4-yl, pyrimidin-3-yl,
pyrazin-2-yl, 3-aminopyrazin-2-yl, S;aminopyrazin—Z—yl, 6-aminopyrazin-2-yl, 2-
oxopyridin-1(2H)-yl, 2-oxopyrrolidin-1-yl, 6-ox0-1,6-dihydropyridazin-3-yl, 6-
oxopyridazin-1(6H)-yl, imidazo[1,2-¢]pyridin-6-yl, imidazo[1,2-alpyrazin-3-yl, 3-
oxo-[1,2,4]triazolo{4,3-alpyridin-2(3H)-yl, 5,6-dihydroimidazo{ 1,2-ajpyrazin-7(8 H)-
yl, 3-(trifluoromethyl)-5,6-dihydro-[1,2,4]triazolo[4,3-a]pyrazin-7(8 H)-yl,
[1,2,4]triazolo[ 1,5-a]pyridin-6-yl, [1,2,4]triazolo[4,3-a]pyridin-6-yl, 3,3-dimethyl-2-
oxoindolin-5-yl, 5,6-dihydroimidazo[1,2-a]pyrazin-7(8 4)-yl, 3-methyl-
[1,2,4]triazolo{4,3-b]-pyridazinyl, [1,2,4]triazolo[4,3-b]-pyridazinyl, or

oxooxazolidin-3-yl;

R* is H, chloro or fluoro;

R® is H, chioro or fluoro;

R7is H;

R® is H, fluoro, methyl, or hydroxyl; and
R’ is H or hydroxyl.

17.  The compound according to claim 1, wherein the carbon atom

designated * is in the R configuration.
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18.  The compound according to claim I, wherein the carbon atom

designated * is in the S configuration.

19.  The compound according to claim 1, wherein the compound is
a (1) stereoisomer.
20.  The compound according to claim 1, wherein the compound is

a (-) stereoisomer.

21. A pharmaceutical composition comprising a pharmaceutically
acceptable carrier and a therapeutically effective amount of the compound according

to claim 1.

22. 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 thercof.

23.  The method according to claim 22, further comprising:
administering a therapeutically effective amount of a serotonin 1A

receptor antagonist or a pharmaceutically acceptable salt thereof.

24,  The method according to claim 23, wherein the serotonin 1A

receptor antagonist is WAY 100135 or spiperone.

25.  The method according to claim 22, further comprising:
administering a therapeutically effective amount of a selective

neurokinin-1 receptor antagonist or a pharmaceutically acceptable salt thereof.

26.  The method according to claim 22, further comprising:
administering a therapeutically effective amount of a norepinephrine precursor

or a pharmaceutically acceptable salt thereof.
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27.  The method according to claim 26, wherein the norepinephrine

precursor is L-tyrosine or L-phenylalanine.

28.  The method according to claim 22, wherein the disorder is
selected from the group consisting of: lower back pain, attention deficit hyperactivity
disorder (ADHD), cognition impairment, anxiety disorders, generalized anxicty
disorder (GAD), panic disorder, bipotar 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 discases, Parkinson’s disease, late lutcal 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 ejaculation, male impotence, and thermoregulatory

disorders.



