- 1 - ARYL- AND HETEROARYL- SUBSTI TUTED
TETRAHYDROBENZO- 1, 4- DI 4ZEPI 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 Patent Application Serial No.

60/ 917,189, filed May 10, 2007, which is hereby

i ncorporated by reference in its entirety. FIELD CF
THE | NVENTI ON [ 0002] The present invention relates to
compounds, conpositions, nethods for the treatnent of
various neur ol oghR#L- AND BEIHROARYVEAUBS BANOEES, and
the use OffEITCARYOROBENZO-1,4DIAXHPIRES AND USEAWEREOF

par t i culs BLIOEK REANEAK EDVIENORUPINSPMFENE, DOINIINE, AND
conpounds, conpositions, @RoTeNIRGS, wher e t he

sconpounds are novel aryl-and heteroaryl -substituted

t et rahydr obenzo- 1, 4- di azepi ne derivatives. BACKGROUND
(J: THE | NVENTI ON 20[ 0003] I't is well known that the
jransm . ] NE) ,
an OB ooy Hh B iR BcRing Bk B SPPERDR PRk ES
pr dpplssten Jeri! Nhad0/He diBeddediMap Vel 20 fwii, is NEebamdorporated

SQC| & with a nunber of neurol ogi cal
di {s;rrlrm é?lléjg%lngs ?nﬁ%e? " physical manifestations.

10Significant effort has been expended on devi sing
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nmet hods for adjusti I e

neurotransmtters |ﬁﬁ?gﬁg)rédﬁﬁ%tm%ﬁ a desired

phar macol ogi cal effect. Preventing the reuptake of

these neurotransmtters in any conbi nati on of one,

t r all three of themis. |ikel be eff. ctlv

trmoft 7 habEbERelimNEh ey A Rolfs Sabfith #Emblk for
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eni_date, current use or the treatnent o
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be selective for inhibition of the DAT. Al so, U S.

Pat ent No. 5,444,070 discl oses selective inhibitors of

t he dopani ne r ey @KERASUND OF THE INVENTION

[6003] 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.
[0004} Methylphenidate, currently used for the treatment of attention deficit-
hyperactivity disorder, is known to be selective for inhibition of the DAT. Also, U.S.
Patent No. 5,444,070 discloses selective inhibitors of the dopamine reuptake as



- 2 - treatnments for Parkinson's di sease, drug

addi cti on or abuse including cocai ne and anphet am nes.
[ 0005] Sel ecti ve norepi nephrine reuptake inhibitors
(NARI') have al so been disclosed. U S. Patent No.

6, 352, 986 descri bes nethods of treating attention
deficit- 5hyperactivity disorder (ADHD), addictive

di sorders, and psychoactive sijbst ance use di sorders
wi t h Reboxetine. Al so, Atonoxetine (STRATTERA(r)) is
currently marketed as a sel ective NET reuptake

| NP fof PALARIR dibQQ0 Glukhadiussh QfabeRliRtididtecocaine and

serotonin reuptake inhibitors (SSRI) has been shown to
bearaflegiteie in treating depressive di sorders.
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exi stence of ,a.sSigpkf] . e popul ati on
RS i B BRL ol i, £°P
[ O@00q]Sel ecThy esci afkélbitive ssotofinBAiptakblirhibitars SSERhas been

reypt ake al so be.co; adm nj.stere i t.h ch ot her
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10 di Bgbeaasart hell ksewDExasPlealo0BERIs uetdnb alée disohdehs suehas i n

co inatiog?evm.th a serotonin | A antago is&for, the .

£ AT OB OBty S SBRIT: 6N BT g o ThorS are sivera

d el 6/ i fBultie Gt IOIBE SBRY clask RE tHefeBeics, an @i B 516w @hset of

nor epi nephri ne reuptake jinhibitor in conbination wth

a THRuRErHe Hdeclsiepddhe aitagonf sHgmEampuaset of the

di 2phRE8&HhhNs hbtIespbRE RN SHRI thérap¢ 1, 261 for the
treatment of ADHD. U.S. Patent . 4 843,071 di scl oses

15 t HB0WHe of Aclpesive prieiiony 9fRATSVIHY. 4R& SERRraswisks miap also be co-
C tiﬁl?t‘éx‘e@ u?twem a{l&% SRL BBRPEALLE PEEFMERE. 5,548 discloses

treatnent of obesity, drug abuse, or narcolepsy. U S
Pathente ofiscro@niBgeiprake imilitoros esmbinetionswithof scgotpEn 1pantagenist

ST A PR BB EFRRLY T o
t refatseretviningdr naropindghring méuptajce gthibdlon o combimstiof g0lD8] Al so
20 SO BRSPS B e FOIBRAIED Sl )4 o g
anhé tlepnes sSAADHIuaUISt Paent dlo. #8343, 8TiadiscNiEds the use of 2
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
25  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 1s disclosed in European Patent No. EP
30 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



and SERT reuptake inhibitor dul oxetine is disclosed in
Eur opean Patent No. EP 30273658. Venl afaxine is

di sclosed in U S. Patent No. 4,535,186 as a reuptake

i nhi bitor of both NE and 5-HT for the treatnent of
depressive disorders. U S. Patent No. 6,635,675

di scl oses the use of the dual NE and 5-HT reuptake

i nhibitor mlnacipran for the, treatnment of chronic
fatigue syndrone and fibronyalgia syndrone. In -3

addi tion, dual NE and 5-HT reuptake inhibitors are
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4 - [0010] Lehman et al., Arch& der Pharnmazi e,

317(7):595-606 (1984) describes conpounds of formula
(1) as products of cyclization and reduction of
2-[chl oroacet yl (phenyl ) am no] benzoat es. No bi ol ogi ca
activity of these conmpounds was reported in the
above-nenti oned reference. RIR2R3 H CH2C6H3

Hn- CGH7 Cl Hn- GH7 CF3-n- GHY (1) 5
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[0010] Lehman et al., Archiv der Pharmazie, 317(7):595-606 (1984) describes
compounds of formula (1) as products of cyclization and reduction of

2-[chloroacetyl(phenyl)amino]benzoates. No biological activity of these compounds

was reported in the above-mentioned reference.

R2 Rl R2 R3

Q 1 H  -CHyCeHs
. \ H  H #Ciy
“> . H  nGCH,
N H CF; -#-CyH,

‘r3 H H H

[0011] Misiti et al., Journal of Heterocyclic Chemistry, 8:231-236 (1971)
describes the compound of formula (2) as a product of the Schmidt reaction on
1,2,3,4-tetrahydroquinolin-4-ones, followed by reduction. The compound was

prepared in order to clarify structural details. No biological activity of this compound

was reported in the above-mentioned reference.

Y
Q)

[0012] There is still a large need for compounds that block the reuptake of

norepinephrine, dopamine, and serotonin and treat various neurological and

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

SUMMARY OF THE INVENTION

[0014] The present invention relates to compounds represented by

formulac I{A-D) having the following structure:
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[0011] M siti et al., Journal of Heterocyclic

Chem stry, 8:231-236 (1971) describes the conpound of
formula (2) as a product of the Schm dt reaction on

1, 2,3, 4-tetrahydroqui nolin-4-ones, followed by
reduction. The conpound was 10prepared in order to
clarify structural details. No biological activity of
this conmpound was reported in the above-nenti oned
reference. (2) [0012] There i's still a large need for
conpounds that block the reuptake of

nor epi nephrine, dopam ne, andxserptonin and treat
various neurological ang 1 ; | ogi cal disorders.

[ 0013] The present inventi ?Qgéﬁgcted to achieving
this objective. SUMVARY, LNVENTI ON [ 0014] The
present invention relates fp ¢onpounds represented by
20 formul ae | (A-D) having hé*follomﬁng structure: -
5 - where: 5 Xrepresents gafp) or 6-nenbered aromatic
or non-aromati c nonocyclic carbocycle or heterocycle
sel ected fromthe group consisting of phenyl, pyridyl,
2-0x0-pyridinl(211)-yl, pyrimdinyl, pyridazinyl,
PYliagd: nyl , triazinyl, pyranyl, pyrrolyl, furanyl,

t hi ophenyl, oxazolyl, isoxazolyl, thiazolyl, .

i SOtapressmt § - orHyreiplsrsd aromaHcds App-promags BANeFelq farbocycle or
t R ' tl I Pl Hin-
SUSEPEL o R AEE X (GG OF Dy P A i,
def(2ied, meiradinylnpRSlazioyl, pyraeyl Sriaznylaymeyyh eyeefyl, furanyl,
ar | - o 0 c :

RSt Plac DAL BLLRRY, i A Bk BB RRO,
t haadjapiy, tbiodiszadyli migzafl, exdyigeazplyhioptiagnsubatrtdted diofruk to 4
optionall ubstituted . from- 140 4.1] i .
S ﬁg%etsl atlgx év,ﬁlfszlyuéerslts & #ﬁlbflﬁlg% E%l% al Ri ,?])r Eglgll %?)I;‘ Gﬂe%ered aromatic or
non-aromatic monocyclic carbocycles or heterocycles containing -4 heteroatoms

E

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

X isa[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, dihydrobenzofuranyl, indolyl, isoindolyl, indolinyl,

benzo{ 1,3]dioxolyl, benzooxazolyl, benzothiazolyl, benzoisothiazolyl,
benzoisoxazolyl, indazolyl, benzoimidazolyl, benzotriazolyl, naphthyl,
tetrahydronaphthyl, quinolinyl, isoquinoliny!, quinazolinyl, cinnolinyl, phthalazinyl,
quinoxalinyl, benzo[1,2,3 Jtriazinyl, benzo|1,2,4]triazinyl, 2,3-dihydro-
benzo[1,4]dioxinyl, 4H-chromenyl, dihydrobenzocycloheptenyl,
tetrahydrobenzocycloheptenyl, indolizinyl, quinelizinyl, 6aH-thieno[2,3-dimidazolyl,
1H-pyrrolo[2,3-b]pyridinyl, imidazo[1,2-a]pyridinyl, pyrazolo[1,5-a]pyridinyl,
[1,2,4]triazolo[4,3-a]pyridiny], thieno[2,3-b]furanyl, thienof2,3-b]pyridinyl,
thicno[3,2-b]pyridinyl, furo[2,3-blpyridinyl, furo[3,2-b]pyridinyl, thieno[3,2-
dpyrimidinyl, 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-¢]|pyrazinyl, 6,7-dihydro-4H-pyrazolo[5,1-
c][1,4Joxazinyl, 2-oxo0-2,3-dihydrobenzo[d]oxazolyl, 3,3-dimethyl-2-oxoindolinyl, 2-



Xis a|[5,5]-, [6,51-, [6,6]-, or [6,7]-fused bicyclic
carbocycle or heterocycle selected 15 fromthe group

consi sting of indenyl, indanyl, benzofuranyl,
benzot hi ophenyl, di hydrobenzot hi ophenyl,

di hydr obenzofuranyl, indolyl, isoindolyl, indolinyl,
~benzo[ 1, 3] di oxol yl , benzooxazol yl, benzothi azol yl,
benzoi sot hi azol yl ben20|soxagolyl i ndazol yl ,
benzoi m dazol yl , benzotrlaon naphthyl,

t et rahydr onapht hyl , qU|noI|nyI I soqui nol i nyl,

qUbRRZ @ldﬂﬁdb-lﬁip IO[ZBLB yﬂﬂhﬁ%éﬁé[ﬁ?{i ,2,5loxadiazolyl,
20qui noxal’i n en 3]tr|a2|n

beh%[)[’ﬁ 12, 2:5]]%}@1;11&;(}1],11), 12 @t@z@p%pbyﬁmnﬂ and 3-oxo-
beElZEC}[l]]maﬂ)lg [OXL 1d1n42t§1@)hfloéﬁlﬁbﬂlly substituted from 1 to 4 times with

robenzocycl ohept en y

t esubamy@mb@d«:ﬁml@ﬂcwh@ﬁ% enyather [h8lo [6:51-nif6]-, or [6,7]-fused
5 q”bf& éliczc éyc&;:g% été}b Rk %Olﬁalglll ﬂ?@&za)fé s select d from the
I ,
pygmg];) Lg{sﬁﬁg at]cpij(hggr; Luﬁyge?; and Sulfl.ll' optionally Sl.r?:)gtﬁ{ltled Ifrgri 1to4
23 - ,
| e h%‘%é%‘g‘hs Y {?ﬁl‘%ui"g‘}n@f@ 3-b] pyri di nyl ,
25t hi eno[ 3, 2- b]pyrldinyl furo[ 2, 3-b] pyridinyl,
fu 0 i n thle d rim.dinyl
b 575 B ety ST B3 P ol v, oo
10 bemﬂ[ C}-LdaRery], @4 atlialidaly Cs-Cs cycloau;yl and C4-Cy cycloalkylalkyl,
peHEBPhL P H ke Rt O] 10 SR SBgpents s define
6, ek, yRI¥o5rd4H- pyrazol o[ 5, 1- c][ 1, 4] oxazi nyl,
2- 0X0- 2, 3- di hydr obenzo[ d] oxazol yl ,
3, @'ﬁ@ﬁ@ﬂﬁWThﬁ-ox0|ndoI|nyI 2.7 6

oxo- 2, 3-di hydr o- 1FprrroIo[2 3-b] pyridi nyl,

benzo[.c] [ 1,2, 5] oxadi azol
15 peRz é?f Ca]n[i i{ zregqaglmnggﬂeg%ﬁy pelected from the group consisting of H,

[ Ipdodkh! Io@ZOhG{ 1% '3- W“azdzﬁ}"%oﬁﬂd Gy alkyl, C-Coalkenyl, Cz-
3-0x0] 1, 2, 4]'tri azol’o[ 4, 3- a] pyri di n- 2

-yl
op€¢ Dy, y:sébmlpqlmle@ldf@a cyclp@iksalalicylw ergiintepch of the C—Cs

&y B (e 1b@ ew TBE%I 84 cQEDBcloalkylalkyl i
)j g ééfen? é’ 3seﬁdCyc ! yel i'e cg)F oc;ycl ey% >
ormﬁsméhumVnwegi&mmﬂaoﬁMngsmmﬁSﬂ@ﬂ@wmaabﬁﬁmséb%@¥édR
- mpkhe 469 0 _OXy. r angd
20 o Ry g 2R RLEHARHY 5. 5 AERoq 4t hoARE: Alfhcydle o
S ullnsdirnctya}emra [215]- ,c{éfs]{l Eoblh et 7 |HuseRDicyRlic @rnebcRIe arbeterocycle
gfa gqgtalu%(aj_ge rﬂ%%lgﬁtalgé‘fs seelﬁféc 913&1&62@0]}1&&) gto "of %gggsﬁ:lnsrgﬂrgg%n,
CardGulfyC b dhky subaicleClofd 6 y’:air@akﬂ{thlsaﬂnsltmgeht,s agdefincdbelow
mhj;?_is optionally substituted from1l to 3 tines with
ttuents as defined belowin RI9; or R2 is
25 gem di net hyl ; 15R3, R5, and R6 are each independently
sel gcted fromth caonsi st ng of H
R H, halogen, —ORﬁ AR "-’1‘313 —S(O)R ‘4 gN “CO)R", C1-Cs alkyl, C2-Cs
alkenyl, C,-Cs alkynyl, C3-Cs cycloalkyl, or C4-C7 cycloalkylalkyl, where each of the
C1-Cs alkyl, C-Cs alkenyl, C,-Cs alkynyl, Cs;-Cs cycloalkyl, and C4-Cs
cycloalkylalkyl is optionally substituted from 1 to 3 times with substituents as defined
30 below in R'%; or
R* is phenyl, pyridyl, 2-oxo-pyridin-1(2H)-yl, pyrimidinyl, pyridazinyl, pyrazinyl,
triazinyl, pyranyl, furanyl, pyrrolyl, thiophenyl, pyrazolyl, imidazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl,
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hal ogen, -OR |, S(0)0OR14, -CN, -C(0)1215, Ci1-C6 al kyl,
C2-C6 al kenyl, C2- C6 al kynyl, C3-C6 cycl oal kyl, and
CA- C7 cycl oal kyl al kyl , wherein each of the Cl-Cs

al kyl, C2-C6 al kenyl, C2-C6 al kynyl, C3-C6 cycl oal kyl,
and C4-C7 cycl oal kylal kyl is optionally substituted
from1l to 3 times wth substituents as defined bel ow
in RI9; or 20 R3, R5, and R6 .are each independently a
5- or 6-nmenbered nonocyclic carbocycle or heterocycle
or-a[5/5]-, [6,5]-, [6,6]-, or [6,7]-fused bicyclic

camBasy, qﬁ&nﬂr mla@ﬂyp 'Is@ﬁM@l'yB b@&ﬁﬁﬁdd&}l r&enz&rh%plﬂatye rRRAaHs
selected fromth group consi sting of oxy
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R4 is H i RI2R13, -S(0) I1Rl
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or PR, G Ay 2l REE FPUSOR ey FRRAT

C3be@go[¢ P cllltvatikyl) 4H-ahdmEaylGRdolizinyl, quipelizied] kaHathlepd[2i3s

CUDLERPIAN, TRk e B e 2 A fyrapgtors-

iOhﬂpyﬂ'dm)riy[ﬂJmmzﬁe{éﬁez]pyfdiudﬂl i 1(4311@04@{11 5- q@mmdmym nyl

R A R e e ST e

[ Sﬂpﬁidi)ﬂlw ﬁ;rd[j]ﬂ-&}.’;@l’iyinyl tte@io[8, 2z phainidityl,i fadd, Xl—ld]pynmldmyl,

xR0 ot B SHEERI AT ey doimbDSRY

beng ﬁﬁﬂhﬁ%%ﬂydrdﬂd@{;rhﬁé[ﬁ 1] hyzqu@bﬁyg gfouﬁan,yl
di hydr obenzat hi o i nda benzi m_da (y
beHbobere gﬂoxazs ot fiimsyl %1°x015%¢ﬂ% $O%& 7ot éz}ﬁy ro-14-

bw@m@gfw@zﬁlrcr«,i beﬁsmptzts]@@aiamlyl Bﬁﬁé[Qi[l Qg%ltﬂia@ﬁiﬁilyﬂ 34-

napht h ui no i soqui nol |nyI

CI hﬂ(ﬂm ﬁyrbe%lf]ﬁlaﬂaﬂzﬁwl 5, Lﬁﬁfﬁéf,@hyc}rﬂ] 2 4]tr1azolo[4 %la]pyrazmyl
[3;294 QMQJIS’[rl@e&]ﬁﬁLQmﬁJ ﬁb%[lm]tnafaaem A]p;mélllztymz)n nyl,
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LRGN s" 8{ @Er%mﬁer%& H%ﬁeap%wéarbacw@sa&%ém%yaémr[5 ¥ ls3-,

pyrazol o
[ A6B]-4dtt ﬁ6;7§1—f@|ed)p1¢yc3wa}1¢bywcths nyheterocycles containing 1-5 heteroatoms
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thieno[ 3, 2-d] pyri m di nyl, furo[3,2-d]pyrimdinyl,

t hi eno[ 2, 3-b] pyrazi nyl, |n1dazo[1 2-a] pyrazinyl,

5 ;ﬁofﬁd@ th:ﬂtfdirahmmmdﬁbﬂﬁ)ﬁﬁ{lli 12, X & s,nyftﬁﬁtedlyﬂenyl and R* is

e

3 ﬁoxﬁiﬂdﬂ&hdﬂf&-c%n@éﬁﬁid@ dofokriyle IB, X is substituted blcychc aryl or

2- 0X0- 2, 3- d| ydr o- 1Hp roIo[2 3- b] yrlq

béﬁﬁeﬁc[a@]l [ali E @]Sb Hﬁt%i)zlrﬁqn%plcycllc or blcyc icary
??@\Q&éa]tﬁal o celpbirdd bakahyh 1C,3% {JS'subsntuted monocyclic or bicyclic

hydr o- 2H-benzo[ b] [ 1, 4] oxazi n . e 13 R
5, 3671 PT gopeayekhgrdieyclial ezemqrtflranéi*ou%ﬁu OR' a5 Rz} 19{@:R %, -
C(O)R'®, -CN, halogen or C,-Cs alkyl, wherein each of the C;-Cs alkyl is optionally

or Meteroaryl

substituted from 1 to 3 times with substituents as defined below in R'’; and
provided that for compounds of formula ID, X is substituted monocyclic heteroaryl

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



[1,2,4]triazol o[ 4, 3-a] pyrazi nyl,
3-0x0-[1,2,4]triazol o 4, 3-a] pyridin-2(3H) -yl,
optionally substituted from1 to 4 times with
substituents as defined belowin RO, or other 5- or

6- menber ed nonocyclic carbocycles or heterocycles or
[5,5]-, [6,5]-, [6,6]-, or [6,7]-fused bicyclic
carbocycl es or heterocycles 9§ptaining 1-5 het eroat ons
20 selected fromthe group cohsisting of oxygen,
nitrogen, and sul fur, optionally substituted from1l to

4 RY BRERWrd dhcB msﬁénaéiﬁ@tsae@& f&h Itﬁeegalomoawsﬂng ORQJ;, C;-Cs

provi ded that for conpounds of forml

sublsyh Culeslkgnd r@lfcﬁawamlm Cp-§s Sypealik. @P@ 8:41% ﬁﬁé‘iﬁ&y‘%kﬁf
bi e6 ok GnRA Y4 op‘ﬁfmﬁﬁts%s@iﬁfté@ fror? D 5 IR Ah btabtubd as defined

conpounds of formula TB, is substituted bicyclic aw
orbdlevérRarsd and R4 is substltuted monocyclic or

5 Di gy ‘ﬁ”h% %l'ef %r r-mﬁ%ﬁn?%@ﬁ ltllae SIH' %d fﬂgtdoni)gtg{e JFR? and R® is gem-

conpou stitut nmonocyclic
or dimiethy€l i ¢ aryl or nonocyclic or bicyclic heteroaryl
and R4 is H -01111, -NRI2R13, -S(0)01214, - C(O)R1 5,
-CN, hal ogen or C1-C6 al kyl, wherein each of the Cl1-05
al R§/is indepe@entnalebned RMUIbS(toutrertce droforaosubdtitoant B the gresp

o SR e DR R o NREH o 0
10s ubﬁt*?(%@ﬂ)ﬁﬂ‘%mﬁhem,ll R’S —ge@m‘igmé ?06 g&g? CRAE s iabkenyl, Crzc;cﬁr aﬂl(ynyl,
e n | i | :
O R e R B L e PR Stefei bh aBF S PRUE L
gr élldéhyﬁ Q]}-‘ﬂéfaﬂdyﬁﬂ Of-CHoycfdatksh asd RY.Ly ¢ 06 itk Brvytionally

al k C3-C6 cycl oal kyl , an - C7 .
cy%abéta}lqsﬁrawlytp 3 tigags i Grsubghituehisiag d %ﬂaw%w;

substituted from1l to 3 times with substituents as
defjned below in R19; or 5 R2, R7, and R9 are

15 geln’ ds waeneydentlyselectads cash 9orustsneczam 8 SbpligRR ipfhe@mouang
| €cdnSis @R BH_RE HMbgenR&-@alkﬂdQﬁ@ndﬁﬁ‘W sg@@@tt@%w
each occurrenée froma substituent in fhe group
| 24ad hetsrasidt whrgein Pachaif Sigany! or Rigproary Cagoups@Roptionally substituted

R PRy ITES M AR SHARBIRERAR o
al kynyl, C3-C6 cycloalicyl, and C4-C7
20 SYEh SPHY 3ol pHOET LRGSR (Tl %Jo%v@-&
cyqickma]kklyalkgl leyd —@(@)Rﬁt whereih leychsuf 65 £C almc(:3f@mclmalm and
_ ti &e- 7 cycIoalkyf?!chyi {stolfla aﬁy sEbsg tu[edl}l'eogn P% 30 tn:nes m%l'substl‘fuents as
defined above in R'%; or
R'! is selected from the group consisting of phenyl, benzyl, pyridazinyl, pyrimidinyl,
25  pyrazinyl, other 5- or 6-membered aromatic monocyclic heterocycles, and [5,5]-,
[6,5]-, [6,6]-, or [6,7]-fused bicyclic carbocycles or heterocycles containing 1-5
heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur,

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

30  R'Zand R" are each independently selected from the group consisting of H,
-C(O)RY, C1-Cy alkyl, C3-Cs cycloalkyl, and C4-C7 cycloalkylalkyl, wherein each of
C; —Cs alkyl, C3-Cs cycloalkyl, and C4-C; cycloalkylalkyl is optionally substituted

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



15R19 is independently selected at each occurrence
froma substituent in the group consisting of -CN,

hal ogen, C-C3 alkyl, -OR', - 1INR 2Ri 3, _s(0)11R14,
c(O)R 5, aryl, and heteroaryl, wherei n each of the
aryl or heteroaryl groups is optionally substituted
from1l to 4 times with substituents as defined above
in R9; 20R11 is selected froqithe group consi sting of
H C-C4 al kyl, C3-C6 cycl oal

cycl oal kyl al kyl, and -C(0)R19, mhereln each of Cl-C6
al gK¥land RB-afDeaell ﬁﬂd@ﬁénﬁéﬂt Ty s@i@&e@ﬂdr@?he%@d#@hi’iyc n@'olﬂéhenlyls
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cab bOTY AT A eh e B gl A B B2 cvtn
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ni t roqge and su opt | t to
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tinmes with substituents as defined above in R 11); R12
and RH are taken together with the nitrogen to which
they are attached to forma heterocycle selected from
the group consisting of piperazine, 2-oxopiperazinyl,

2- oxo-1, 4-di azepanyl, 5-o0xo0-1, 4-di azepanyl,

1, 4-di azepane, and ot her heterocycl es 25contai ning one
additional nitrogen atomin thr ring, where the
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optionally substituted on a ring carbon with from1 to
3 tinmes with a substituent sel ected i ndependently at
each occurrence thereof fromthe group consisting of
hal ogen, cyano, -OR', -NR12RD, -S(0)11R14, -C(0)R15,
and Cl1-C4 al kyl, or on the additional nitrogen atom
from1l to 3 tinmes with a substituent sel ected
i ndependently 30 at each occhrence thereof fromthe
group consisting of S(0)Rl4; ““C(0)R15, and Cr CA
allcyl, wherein each of CI-Ca alkyl is optionally
SURSThd HUGE HEAT tﬁ&w%h&ﬂmﬁog%&&wﬁlu@afe hi4QRkched® form a
defi ned above in ; 2 and are_taken
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t iRtes seletthd Solmsiid drogndonsistingdeH, FERI" ADTRIER'T, rC;R’l@ljkyb rC3 Cs
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6- menbered aromati c nonocyclic heterocycles, an
[5,5]-, [6,5]-,
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5[6,6]-, or [6,7]-fused bicyclic carbocycles or

het erocycl es containing 1-5 heteroatons selected from
the group consi sting of oxygen, nitrogen, and sul fur,
optionally substituted from1 to 4 tinmes with
substituents as defined above in R9; nis 0O, 1 or 2

10 with the follow ng provisos that (1) when 12.! is H
or benzyl, X cannot be phenxhﬁ_and (2) when R1 is

n- propyl, X cannot be phenyl or
3-(trifluoronethyl)phenyl; or an oxide of, or a
pPhajdr@ceus yblﬁélld/]}ﬂk ICi§ SPﬁ(ﬁlbllﬁs&&hthteﬂ RGAEDS 3 times with substituents
15[ 0015] Resul ts of recent clinical investigations wth
drﬁ@?fnﬁﬁ@ﬁw%@lﬁuﬁ%xetlne venl af axi ne, at onpxeti ne,
anglisof QekRd HoA th¥Bfokp @&ﬁﬁﬁﬁ% §t Areah! denb ! B4@inyl, pynhmldmyl

transporter reuptake inhibition rOVI e evi dence

poll’)émlyﬂ,aiﬂ @ Gancadrered iaromagic @qnﬁ% i¢ heterogxstos.cang [3.p)- [6,5]-,
@CHA” Or |:607(] ‘:I“L[léég %10%1%0%3 ¢ tdl,ci% ?t @}(cflés%@ﬁt)sﬁmd 2 'TD$ P &Hatoms

peu reat nent of new
c | jeticted frormide gmup m:stlmbﬁpwgq:m aitrogery grgl subfor, pptrpnally

DRRQES Bhmadh Ay QK85 ﬂHtBIeh@ difhef 15Kk GFRY.VE
| RS B3 o

or serotonin rans Srt e protein ard
noreplnephrine transporter proteln reupt ake (Sorbera
et al Q%ugs of the Future, 25(9):907-916 (2000),
whi Bif 1 € fier eby i ncorporated by reference in its
entlrety) and has been narketed for the treatnment of

Si and di.abe er | peurp
o e o e iy e tha: LoBen R gy Dok Repied o i and
of (2§ BBer R Uis & afrbpn) }Oéhnﬂottﬂ’e%dnﬂ 5r speighsanealhsirpylessi on
synpt ons, which include enotional and pai nful physica

synptons as well as anxiety, to its dual reuptake

I Nd¥aRiokide bf,of a V\Emrﬂla&@ﬁ@ﬂmb&p&mé saRtRRbnephri ne.
Venl af axi ne, ich is also reported to be a selective

sepeffni n aR@sJ‘t@ LERLAR PR b v iR Qvith A §ueh af Eletine,
class), has been reported to exhibit a nopre rapid

onsalafasinegrtemexptingsad pthews e sierk Bechapisticay Haeueh dapspgrter
d r@ﬁfﬁﬁ&lﬁnﬂiﬁﬁﬁn Fnl'&%dtz leliaknc3 Q€ F&Exﬁ:‘y' aflf sé’]&ttﬂv{#f Re %ﬁﬁ&&hﬁ‘ factors

. e., th eS|ngeaC|on scrotoni n sel ecti ve reuptae
| rinldsdingrie diugSRith en amvedpeﬁicaey« ampioecd therapagc indpve and utility

P SRy U B hase oyl yd el

efrbgntke inh1b1m is a pEELBT Athitriox 81 iseretop 8 TRATPPERYPrpteingnd

nol{o? pIH{]e?J rlPx{el tpa%sps(’)?'tlele 1% e}/nereltlpta%ges(ggrﬁs&% et al., Drugs of the Future,
25(9):907-916 (2000), which is hereby incorporated by reference in its entirety) and
has been marketed for the treatment of depression and diabetic peripheral neuropathic
pain. In clinical studies, researchers attribute the cffect of the medication on a broad
spectrum of depression symptoms, which include emotional and painful physical
symptoms as well as anxiety, to its dual reuptake inhibition of both serotonin and
norepinephrine. Venlafaxine, which is also reported to be a selective serotonin and
norepinephrine reuptake inhibitor (SNRI class), has been reported to exhibit 2 more
rapid onset of action. The late onset of action has been a drawback with the first
generation antidepressants, i.¢., the single action serotonin selective reuptake

inhibitors {SSRI class). For example, PROZACY, the prototype drug in this class, can

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



reupt ake i nhibitor, has been nmarketed for the
treatnment of ADHD. Unlike MALIN, one of the nost
frequently used drugs for treatnment of ADHD,
atonoxetine has little or no activity at the dopam ne
transporter. As a result, 5atonoxetine has the
advantage that it is not scheduled as a controlled
subst ance because it has mni;gal potential for

subst ance abuse. [0017]1n a nénner sinmlar to the
newer clinical agents |ike atonoxetine, dul oxetine,

an@oy@n! af axiififexetiRe(STRIVIOWERIS) qindrép@nepm&%tectwe transporter

invention may exhibit inproved efflcaﬁy t owar ds

b r@am@ke lglyhimro!w betn mapeted B gis. regmentfifdldRd ndke t he
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(A-D) where: X represents a 5- or, 6-nenbered
ar@ﬁmhnervevs syétﬁma(%mflﬁ%%ﬁ&b pefgneeseign hBageitign fy providing
Frﬁ'?&‘é& Qfﬁ%a {h@ QBﬁQOJnHQHF th@ﬁre&!h?fﬁﬁ)erﬁféﬁ%ﬁa%tals@ @xmbit fower
- 0X0- din1(2H)-yl, pyrimdinyl,
pytmdwarzblnwde eé‘wﬂa ZHIW,HY; Flilsa zhwmpowis aﬁshle Prasent iieytion
f g{)t@%ﬁ d dﬁ%}F@tﬁ)zﬁl f&‘ﬂ?ﬁﬁ@ﬂn}{%umh%ﬂ?ﬁg Qllléle are é@é&&pﬂoﬂe useful

I'azoly azoly
oﬂhdaaxbty&uﬂﬁdeNﬁémmﬁg$ triazolyl, and tetrazolyl,
optionally substituted from1 to 4 tines Wi th
substituents as defined below in R9, or other 5- or

6- menber ed AEIAHLED DESGBRAPEION®E THROMNENTION
carbocycl es or heterocycles containing 1-4 heteroatons

d f
SEEACT LR b OO RO DRERD DRy SladOopliEucaby
tcfoﬁnuiaelﬁas mlﬂhngdbsfbﬂdvuamtswase def i ned bel ow i n R9;
or

R® X

\ R®
RS N
X'R-]
Rr* N,
R3 R2 R[
I{(A-D)

where:

X represents a 5- or 6-membered aromatic or non-aromatic monocyclic carbocycle or
heterocycle selected from the group consisting of phenyl, pyridyl, 2-oxo-pyridin-
1{2H)-yl, pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl, pyranyl, pyrrolyl, furanyl,
thiophenyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyrazolyl, imidazolyl,
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Xis al[5,5]-, [6,5]-, [6,6]-, or [6,71-fused bicyclic
carbocycl e or heterocycle selected fromthe group
consi sting of indenyl, indanyl, benzofuranyl,
benzot hi ophenyl, di hydrobenzot hi ophenyl,

di hydr obenzofuranyl, indolyl, isoindolyl, indolinyl,
benzo[ 1, 3] di oxol yl , benzooxazol yl, benzot hi azol yl,
benzoi sot hi azol yl 10ben20|sqgazolyl i ndazol yl ,

benzoi m dazol yl , benzotrlazolyl naphthyl

t et rahydronapht hyl, qui nolinyl, |squ|noI|nyI

qubRazE 1y1nml1ad1ae¢ (1) ﬁiaiz@bﬁl andviatrmmzapﬁyﬂla.ny Qh&sﬁ%l fromy i to 4
benzo[ 1, 2, 3]triazinyl, benzo[l,2,4]triazin

tgn%ﬁ %mggmaf dgfi?rtﬁd&ﬂowyp R® >ZﬂI|-0 F 6n-;g embered aromatic or

d' 1A ARARZATE) PR RbEA M es or hetem cles contalmng 1 4 heteroatoms
t et rahydr obenzocycl ohept enyl , 35 [izin

quietesteil fiomthe g@wqrﬁis@m?fzoxsg@} TiFORREz #dqulfur, optionally
Lok tE({ 9!)19[1% 3, u*aleewh%muemg 0 7.0 beldw ¥ RYGE DI Ny,

pyrazol o
[ 1X 25 a5t 4, éfz@]k dpA] aordp,ﬁyfusgn pigycliccarbeqysie®r Betopypmsglected

fur(gﬁg‘{e%r%ﬁpk&)gé{%{ng F)ﬂd}pn *\qugﬁg{ gTI&?/%l %';Fﬂ’zmﬁ ophenyl,

t hdileytodtisn@thiojteyyli dihydrolanzotfuang| B4@yldispindelyi, didaimyl,
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3 cﬁmdixmﬁiymb&nﬁ){mgg]mmyﬂ myhzo[xzz Altriazinyl, 2,3-dihydro-

OXO 2, [& ﬂ%ioxflyé’]‘l &%5%%? ol{y%ro engoe}/ rlcloh%bt@{yl

bec@ﬁ Gﬂo[)énzgeﬁlo‘h téiﬁjz'l aﬂdﬂlﬁﬂnyl qumohzm 1, 6aH-thieno[2,3-d]imidazolyl,
]trlazolo yrazinyl ,

3 lo’s’cemolq[ 24l Prrgiz@isdpufagofé]?p%lpmﬂlwl Aygepiol | §-alpyridinyl,
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511@110 3 2#6935161113’1 [fero8}.3- b]mldlpﬁl; apolf gy hipgo[3.2-
CHPRENGITE (ROIIENBIAGHELEGRIS i Agink1,5 het er oat ons

ron1 r oup onS|st|n of oxy

nlftemjddhl 2 éhda@wof rben@;f)ft][Iohiallthladlig’abét%‘t‘@g%Oﬂﬁom 1to

0
N
gfa}[dﬁ]wmyls21ongZdFdlh¥dr@2bn@6dhkawlyl 3cpdigatiyl-Rengipdolinyl, 2-

o, Ut S IR oo e

S LHRﬁ:td[&]Q]t,fQSi]tlﬁacbmo]]yl A[0, 23]mar®os{4 \Bfrd]wrszlﬂqé,tdnﬂ Genbs as

defi.n i.n em
12 et e Bl Pk e Ry B PR e g v
tS Esgb@imzw@ a6 Q¢firied bblﬁ@ iOR®,r oﬂh%n} [c%gn [6| ?( Ql% 6]C2 orgggn};mai
14 1 . 15, .- -
alm@'ﬁﬂi‘i" car@yc esS()r(lete cpééﬁsyqonta&ng&ﬁ %@%&@Wﬁ:leagﬂn@om the
CA%T&% &Mﬁitﬂ&olf Mkﬁek )Hltrog\éﬁ ene |sﬁ1ﬁﬁ&§ﬂﬁo@efllytsti&tlﬁﬁccﬁﬁom 1to 4
- Co kynyl, C3-C6
cy@m%avwwbstmm@ad@meé%imam E\yﬂ al kyl is optionally
substituted from1l to 3 tines with substituents as
deflned below in 121; or R3, R5, and R6 are each
tiepé R evstensh independsntlp sqi@mée“rcé@tmlgﬁww@nﬁl%ms afBoeyet e

or ter r .

Ef‘ u&? cgu(%eg&kﬁéeclcf cﬁcgaﬁ ’boaccic e or értﬁje@og7 ?moalkﬁlalkyl
c (mmkamfnvln@ it oﬁtldmethemamtowd f@@l eot3gdndsrvaih s{uh@l’flgmtmp defined

|stE¥g of oxygen, nitrogen, and sulfur, optionally
ed from1 to 4 tinmes with substituents as

deflned belowin R9; R4 is H halogen, -OR",

-NRI 212. 13, -S(0)1112.14, -CN, -C(0)12. 15, Cl- G5
al kyl, C2-C6 15al kenyl, C2-C6 allcynyl, C3-C6
cycl oal kyl, or C4-C7 cycl oal kyl al kyl , mhere each of
t he



G -C6 al kyl, C2-C6 aLkenyl, C2-C6 al kynyl, C3-C6
cycl oaLkyl, and C4-C7 cycl oal kyl al kyl is optionally
substituted from1l to 3 tinmes with substitucnts as
defined below in R1O; or R4 is phenyl, pyridyl,
2-oxo-pyridin-1(2H) -yl, pyrimdinyl, pyridazinyl,
pyrazinyl, 20triazinyl, pyranyl, furanyl, pyrrolyl,
t hi ophenyl , pyrazolyl, inidgag[yl, oxazol yl ,

i soxazolyl, thiazolyl, isothiazolyl, triazolyl,
oxadi azol yl, thiadi azolyl, tetrazolyl, indanyl,
|hﬁ%@%hndhﬁggh |, 1soindolyl, benzofuranyl,
benzot hi ophenyl, indolinyl, dihydrobenzofuranyl,
dlhydrobenzothlophenyl i ndazol yl, benzi m dazol yl,

berz RoXaa F yle. ea&ﬁﬁ&éﬂeﬁﬁeﬁﬁ? Eéfécted%?—@i‘e gﬁ?&ﬁ%&ﬁi@k ing of H,

ben20|soth|azo X% enzoLrlazo
behﬂlﬁ[gthiQﬂ oxORY IR, SEPIR hy € ®1C5 atkyl, C2-Cs alkenyl, Co-
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rgﬁy{:l% ]653 g]' gld ﬁgéi HIH%I‘ 6 7)}-'fused bicyclic carbocycle or heterocycle
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furo[3,2-d]pyrinidiny|, t hi eno[ 2, 3-b] pyr azi nyl ,

I m dazo[ 1, 2- a] pyr azi nyl ,

5 1@“ i§ HBnd164enalty®l OiNR‘d&M[s RRMOV-ZZOW?F,,C1-Cs alkyl, C-Cs
7-di hydro- 4H pyrazol o] 5, 1 4]oxaz
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qﬁ g[ o 2] thiadi azolyl, 3, 4-
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c rboc or hete cles co ni n te ato
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n | feh 2P EB}dickB @1 slubkftw, qu@@ﬂmgnabwnosmpls tlmltmhﬁ@lfcﬁmmlﬁyu 0
4 tines with substituents s

el ow i
prmhﬁlaaéarl aHRex4gyL, gérﬁﬁ}&ﬁ]ﬁm [1f4 l?,:ﬂpﬁ hegzol 2 35%’;%]@9
Stﬂ%ﬁid{l e e N RBSeRA, 1hc§)1§iﬁ?}3 hﬁlhb'ﬁz@@l maﬁomeﬁd)[lzo_, or

bicycli’c aryl ‘or heteroaryl; provided.t

for
coﬂmmbd JH-pysrolall 3-ohemidsayi, izl Mm@@um eyerelell.s-

T
cdhlpm[ﬁ,dé}fmfanﬁ/b thenof.3- @ipyv(dlrlgl élmyg[3|,}@]m5@ﬁmadn@cq£%ﬁr c
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(ﬂﬁ,endiﬁﬁdg@mazmyl Gﬂmﬁ@o[am@byramrfetﬁ R, Seaminydrbirmiﬁ@OUI 2-C6
al o) n subs rom inmes wth
S st LR RS Gl gy 2zt Toe W L

for conpounds of fornula ID, X is substituted
nmonocyclic heteroaryl 20and R4 is substituted
nonocyclic or bicyclic aryl or heteroaryl; R7 and R8
are each independently selected fromthe group
consisting of H C-C6 alkyl, C2-05 al kenyl,
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25 belowin RIO; or R2, R7, and R8 are gemdi net hyl,
Wth the proviso that only one of R7 and R8 is
genmdi net hyl ; RO is independently selected at each
occurrence froma substituent in the group 30

consi sting of halogen, -NO2, -CN, -OVNI, -NRI 21213,
-NRI 2C(0) 2R13, -NRI2C(0)NRI 2e,R14,-C(0)R 5, Cl-C6

al kyl, C2-C6 all cenyl, | kynyl, 03-C6
cycloal I cyl, and C4- c7 cycloé?Tcylalkyl, wher ei n each
of Cl-05 alkyl, C2-C6 - 16 - al kenyl, C2-C6 al kynyl,

C?zh}%r&))éﬁio%bﬂbl 1,310 fdth{l2- ay&ﬁmhﬂytakdﬁz 13- ddiiydro 1H-
optlonaléélsubstltuted from1l

AT ey ebrlel ! B OISR, bonsol Rl s hiaazoly, 3.4
gﬁ'@eﬁﬁb[ﬁﬁl tﬂ&za%ﬁilyﬁg 6%&&91%@% [I?I,Wr]ﬁlafz&@ﬁ] Ra]pyrazinyl,

SUbSt Ituent 1n group 5Sconsi stin

1[1 @]@M[flﬁmam 3-O@((é¥1‘hlmwi0[g(3oc) parl@n-2@h91y?eand
%ﬁ&&ﬁwubstm‘affﬁq@l %‘oa&.'gm&fwﬁm puénts% d@ﬁte%rb%wlh R, or
gr y su

ups s optiona tltute rom 1 t1 mes
widther §ulpgt-inem bares magocgldic aaddcehswe h¢t¢r0R9:,ies Rt [ﬁ H-, [6,5]-,

CHRE & B Pt SIS AR Py iy g s3bHoms
e o
cuBePREt i ot 5 S R S b B30t o as
deflned above in Rl; or R11 is selected fromthe group
RS RSl 8 BBl B D

arsgugeittsd Iﬁ&ﬁfé?d{i%bh" glcp@icam@yﬁétasaryand [5, 5] - 15
[6,7]-fused bic C CarE es or

hé’F‘é’P@@ﬁ‘gq Ce@aglrglﬁw%f@ﬂ&ulsl%é By 16%1 RGCBCEREOT ¢ om

t @tefaBM Bn RS isRstifiebdPhor@¥Ue B blﬁjrdh& Qge0s he@fﬂ@hrjilu I fur,
optionally substituted from1 to times with

s Umestided st fog campenads ﬂ%fan%%lfe X Sv@flfumﬁzn%*wayqiﬁ 7 Bieyelic

e%gn ot &Gﬁ%?a?@&tb ayclieﬂe?e%ﬁﬁl ohll QM HE ORI O LR ERN SJsml'a@ _
20- C3-C6 cycloal | cyl’,

042(@7R c,ySNomlkgﬁMIr kyCs alkile wéprﬁm@a@wfdhe ©-Ce digylag ‘krwonaﬂy

CiB SYCh AR 14 BTSNk g @ldevh 1

optionally substitute ¥rom1i to tlnes W t

s phstidet] tle fog cawpolwils effdrmradolie X i» smstltuted monocychc heteroaryl

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

R and R® are each independently selected from the group consisting of H, C;-Cs
alkyl, C,-Cs alkenyl, C,-Cs-alkynyl, C5-Cs cycloalkyl, and Ci-Cs cycloalkylalkyl,
each of which is optionally substituted from 1 to 3 times with substituents as defined
below in R'®; or

R2, R’, and R® are gem-dimethyl, with the proviso that only one of R” and R® is gem-

dimethyl;

R? is independently selected at each occurrence from  substituent in the group
consisting of halogen, -NO,, -CN, —-OR"!, -NR"R", -NR"*C(O),R",
NRZ2C(O)NRR"?, —§(0), R ~C(O)R", C;-Cs alkyl, C,-Cs alkenyl, C>-Cs alkynyl,
C;3-Cg cycloalkyl, and C4-Cy cycloalkylalkyl, wherein each of C;-Ce alkyl, C;-Co



1212 and R13 are each independently selected fromthe
group consisting of phenyl, benzyl, and other 5- or
6- menber ed nonocyclic heterocycles, wherein each of
the 25 phenyl, benzyl, and 5- or 6-nenbered nonocyclic
heterocycle is optionally substituted from1 to 3
times with substituents as defined belowin R9; R 2
and R13 are each |ndependentH§ a bridged bicyclic ring
contai ning 6-12 carbon atons "and optionally containing
one or nore heteroatons selected fromthe group
C Oﬂﬁén% NG %ikyﬁ%l}’é?@s cRidalkQP 8/ CARY critalidlalicy VAT pBbRITy
the bridged bircyclic ring i's 30 optional 'y Supstituted
fr @Wﬁtﬂuneg frgmt Jj tﬁéélmﬂst“hths‘ub%lmef“@ apfefingdbelev édiRi ¥ om t he
group consisting of C-C3 alkyl, -S(0)11R14, and
-C(0)12.15, with the proviso that only one of R12 and
R1R “iisindepionderite seléitactye Edob ox¢umgnee foml 7 subshtligntam the Rr@p
are t 11 O tlzo 4 nar
> at ?Onglgtm& c{ft %g]e %‘%g%e n\gg]t gf’ %LF)ZU o% ‘part | Rar| %@%{ d@gt@ei%l
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10 5 clbalRylBYT, @ﬁﬂfﬁ@ HR Slwgeréllﬂeﬁdh&f@lqtoda]l%d APy @31'05133’1 and
ot her nonqc i ¢ or, fused blcycllc het er ocy

conrd wiclogikylalky BBy FOGaId Ry M%W%W&bw iffents as

nl&gggfmma@gLQMLﬁur and is optionally substituted
1to 3 times with a substituent selected

f
i n}?slepse‘i‘ﬂfé‘iﬁiti fipmethe grapmcassising dribenylspebipyFiAf arimidioyl,
rgfl)rb%ﬂe?%' %-ﬁfem%éd)%ﬁatl&}’l@tmych ORkdocycles, and 55 ,5]-,
1212, - S(0) ORL4, . - C(0) 1{ 15, ~and Cl-C4 &l ky
15 V\HérSé1 B @ach [67] md@myah«wchgc @smruh@wwcmle@ma@tmttaﬁréd

f

il SR B SR G 8 AROLDE he
ni aptioggaly stlostivhédctiorn b ey 4 simes with ad:h@menta) af @ﬁmdaabove in R’;
heterocycl e sel ected fromthe group consisting of

pi perazi ne, 2-oxopi perazinyl, 2- oxo-1,4-diazepanyl,
5 R'% ordIR 4 -adi @zlemaegchdenﬂytselehﬂa{z@cpaﬂe grmommmg of H,

20 P ERRREL 85 R0 R 053 L BBl Pl PG LD
s ublsxaétauctye ;@R caclodliog, adrhaly c\pmlbhky‘rlamm id opten3llyt subwFuted
w th subhstituent sel ecte ndently at each
oot F bk B Bios s o R BT oy of
h &Ué gﬁﬂR] ? Cllvéadl% indé¥RndentINegectedItdh theFtdup cotdinRLE pheapi
, or on the additional nltro en.atomfro 1

t obeele»l %é@tfwr p1Pr & BeBRr s ey i heterasyelrh B e Fartt ¢
25 2Qon@hyl el%ﬁﬂrl %@ Qg Ble@ﬁl%m'b%ﬂ %ﬁo gf:ﬂ(mléta@c TeQéJthlonally
conS|st|ng S 0) R1 and - C4 al kyl',
wiebsityiedion 16e e@ﬁwtalswp uﬁ%ts apdatmehbelow §URSt i t ut ed
fr e} -
B T R N b e
m atororred optonghy eontiiiag oag er Mot Aetiredtoms stlogted %iom the group
f
o SCy S Bt Bx3Eh Hik i, SESURRS BRAYBERR AL Blese,
30 5 c@h@ﬁaﬂy:&ulmkllmz@lrfmnyll to ltlﬂlesjwalz gparitegntasedtctt Hom the group
hectorelsrls m% of 8 *C3 alkyl, ~S(O)R'?, and —C(O)RY, with the proviso that only one of

R'* and R" is a bridged bicyclic ring;



contai ning one additional nitrogen atomin the ring,
where the heterocycle is optionally substituted on the
additional nitrogen atomw th a substituent sel ected

i ndependently at each occurrence thereof fromthe
group consisting of phenyl, benzyl, and 5- or

6- nenbered aromati c heterocycles containing 1-3

het er oat ons sel ected 30 fronhghe group consi sting of
oxygen, nitrogen, and sul fur, 'where each of the
phenyl, bernyl, and 5- and 6-nmenbered heterocycle is

opRQRaR War@t&taéﬂ tobath@ difhredRidodeR t@whicﬁﬁﬁzy\é&etdﬁached to form a
substituents as défined belowin R9;
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hetletloseioats, isekazetidite, Rraxapiperading Swporssivtidine.i ngropforpholine,
0X ) )
s e
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or b Pt B o S e PR R ORER

a dptiodgldsubitityted fremrlitog tiwes tdthpisnigstifieiGekbared oxepndamly at
d opt | I t ai ni het t {
CereR BesyPPsorkd HPhll SRuRE e g R Ry Gus. U

10 ni m@e’ﬁ sqn)jR‘épm(m)R”vx&m&rce (hikyhrihdgateabh 6H(C-Cg alkylng

is O stituted fro 3 ti ith .

o arebr frehn o SRR b Fshrt heutg e rolenel Eornip B

a R@%n@RP(byé taken%é&lﬂar u@tﬁdherﬁ(r&@e&&whﬂaﬂ thel Sres@th@cl fbdform a
fromthe group consijsting H -2NRlnl- ¢ C4_allcy

csheé%owﬁsela?t%yfmméﬁ*ﬁog@w @?Slé%%gmewaﬂa %%Oplr\ﬁﬁélp %
eagd-pi- dﬁ;%ep@ﬁylai kyd-1 4@1”&@&1’1‘{%{@'4%&2@&%@ , an@RehefHet&deycles

cycloalkylalk is optionally substituted from1l to 3

15 t | epatpinipg pnegdpisional nivieean Agadn Herinadhesfby betfracyieds ) ;
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ory éﬂi!)éally%uﬁs‘%ﬂt & Sl fif Ogoé&ﬁoﬁl%&ff?&fﬂ 1408 ﬁin%é WiBa Qfbstituent
enzy yridazi ny yrimdi nyl, pyrazinyl,
5 setﬂcteé indepandemsty m@h@pfpwcnmfg@rw;ﬂ fiogn thetseaup cgrsiseiag ofind

[ N @(] Cc%ygnoleR”[ §~IR67]R13 QOS) I@H 7—]C(b?:li§eddn t‘é—tﬁ éf{k 1, or on the

car es’or heterocyc cont ai f oat oS
s eddémoe@l nftragrm efoer fgrmo po tomss with glhsfltugmysglemed independently

t | it 1
S s
| e&y dllsyl svelieesit edthfof @G, hﬂ(ygm@mpomﬁn sutstifureg foin 1 to 3 times with

al k | oal | cyl d
cfugs%g?-ﬁ%gq%§ﬁ§P% Xhmhereln eacﬁygfogi E% alﬁgl
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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 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



25as defined above in Rl; or R15 is selected fromthe
group consi sting of phenyl, benzyl, pyridazinyl,
pyrimdinyl, pyrazinyl, 5- or 6-nmenbered aronatic
nonocyclic heterocycles, and [5,5]-, [6,5]-, [6,6]-

or [6,7]-fused bicyclic carbocycles or heterocycles
containing 1-5 heteroatons selected fromthe group
consi sting of oxygen, nltrogﬁg and sul fur, optionally
30substituted from1l to 4 timéds with substituents as

defined above in R9; nis O, 1 or 2; - 19 - with the
f ol,haykhg —NRWR"SQSCE AR RY), evReR ! RiSis la'bgagéaﬁbmo rin
cannot be phenyl; (2) when R is n-propy
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erdScels@ﬁtthp@hbmﬁogbmuhidaulfﬁmdﬁere Bepridseiitialcliv Hng is

N R LS e P G P Ty
10 [ OgbdikilpeoficgranatiymnocyR'Y, endieg@),REyCl " nmeans a

monocyclic ring systemconsisting of about 5 to 8 ring
atons, preferably 5 or 6, in which one or nore of the

15t QdigeldoRad Haﬁl thé @ﬁ)uﬁ M&Isf@,mlg @dﬂxr EJR@'R@”@M skypthey
t han car bon rogen, or. sul fur.

Thereloakyi; ﬁnda%ac'f @s@&aﬂwtal&yh eTsar Grhohoy 611% CeCapyipeliyl,

thaly @tc) c%@lﬁﬁlkﬁalﬁ#ltlg BEIRRAa1PIBERRed REmSIUb UM WM substituents
respectively, 1§ present as a ring atom A nitrogen

15 at@rﬁeﬁneda?‘bhﬁéftlérpoapyl is optionally oxidized to the

i ]
ok SRR S o ol Y, U0 ATBLADY iy
rmmwrudl,l% opGhvestmbersd yrinesic meobaudke pyerpaiclesiang |5, 5] 16,5,

pi [%%r]—, gf’ f%??]—fl?geﬁ’ %[c?giicrbgtbo%ges op ﬁetéljogﬁies containing 1-5 heteroatoms

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

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

R" is selected from the group consisting of H, -OR"', -NR'’R", C;-C, alkyl, C5-Cs
cycloalkyl, and Cs-C7 cycloalkylalkyl, wherein each of C—Cs alkyl, C3-Cs cycloalkyl,
and C4-C7 cycloalkylalkyl is optionally substituted from 1 to 3 times with substituents
25  as defined above in R'%; or
R'? is selected from the group consisting of phenyl, benzyl, pyridazinyl, pyrimidinyl,
pyrazinyl, 5- or 6-membered aromatic monocyclic heterocycles, and [3,5]-, [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

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

nis 0,1 or 2;



[0022] The term "aromati ¢ nonocyclic carbocycl e" neans
a nonocyclic ring systemof 5 to about 8 ring carbon
atons, preferably 6. The ring is aronatic.
Represent ati ve nonocyclic carbocycl es include phenyl,
and the like. [0023] The term "aromati c nonocyclic

het erocycl e” means a monocyclic ring 25system

consi sting of about 5 to 8 rlgg atons, preferably 5 or
6, in which one or nore of thé atons in the ring
systemis/are elenent(s) other than carbon, for

EXFHR lth% folﬁﬁﬁ%ﬁ%ﬂlsosocﬁéfcq@)’\vhe‘ﬁrRISMHfoH benz§h& @R b plashgl; and
oxa, efore heterocycl e neans that | east a

ni € @@@hR Wyzgewl % Fangg 'srtmhe%xl SR- (ﬁf@gﬁfQE’FWSPIVHY Ps
present as a ring atom A nitrogen atomof a
heteroaryl is optionally oxidized to the correspondi ng
N- onancbaxide 36 oT a@hsrimaeputigalyraseaptable. salvtsreeEent at i ve
aromati ¢ nonocyclic heterocycles include pyrrole,

5 py fﬂlﬂd;l?]ne ox’amd:deabow; iang thraigheir thetdsecripiveof thoinvention e
an 0

%Ilo% & ermﬁ ( s %él{uﬁseggclﬂ%cfydc lsﬂag (bg Elé‘l(? 6%@&’(&‘0 gvet tﬁgfonf)wmg

20nwmhm$e when these | actam anal ogues are

[ d
B ) SRS S e OB M s of

anatduest Big caft!m&tdms prefeabiscs oros. hﬁteemgaymjms,mne\, but may
consi dered as "aronmati.c cyclic_ heterocycles” in
10 o CEBRRIEST RO BVl RO ReesBE AP PRE Fer m
" f sisestybsCdahdLoye RpERAY SlcRhe iR aRY8l0 fenltingly €Y dishekényl and the
system consi sting of about 8 to 11 ring carbon atons,
%@%rably 9 or 10. One or both of the rings is/are

ic] Refe mn%hbayehé BS@6cyRIcC WiehhsCa 18AHIPEYGnE System
|ncIu e |nden , I ndan ht hyl , di hydr.onapht hyl ,

t efanaiRiter ) ﬁ&%ﬁmﬁ ring @ f@dﬂf@f @H}yp} (é'r?y jn which one or more of the
15 di fyde ﬁ%@ﬁ%éﬁ!&ﬁh@@k%mﬂs) other than carbon, for example, nifrogen,
t et r ahydr obenzocycl ohept enyl’, and the [ike
10020895 pr#idfur.eFiin prefissezd. dacgrdhio deloes }@ﬁ%weieéneaﬁ%taﬁsat least 2
bi 0 t 3aH
t%ﬁgéénb?)é)tgag oﬁ%ﬂﬁfug BHofnC H%I’Bé{ﬂ/@)g 1%reégﬁéeé aor%g r?g)rr% % nht?%gn
at gom off a hethranyi m@psny@ﬂxe nxidizedtoghesareepanding Nooxide. Theahg is
C a r g e
Rl € o TR, fned Yotk AEie AR e k@ dflomye RS,
20 at hdtcﬂracs,/tleamlme pgaﬁl,dlmtxylgmdineo pipsuatifies rand thsrike.

re tivel S present as Ein
SHPER of ©thetErOaBiRL oofadelt ARl mf Sy HoReBRle ine
CQQﬁESQﬂBdﬁI@ntamgdﬁmehaanNWQNMyéfThhengmmgxmumlare

mat i C. resent at used bicyclic. heterocycles
R HERTBTGF A 0O zb B Ry =0 B 1L
be!i!MB]SOt hi gaeteyh aﬂ@ﬁﬁﬁ@mﬁﬁd@a@i I)Hterodyﬁﬂamht)sla,monocychc ring
i ndol yl, isoindoly i ndol i zi nyl, ben %
25 betsisByasuttipe of Bt 5t HBHOTS. FEF Y 1% o 1C Guic or more

| Rz behs #rtRE BYY éﬁ!eﬂMls/areQYé’r@ﬁQ%)Q{ﬂﬂer Hrad @361, Cﬁbrﬂﬁ’cbmple
[124]tr|azolo% Oa] pyri
5, B{rggea, PYEsh ﬁysnl r.[ Theprafpt #7699 @[fhwé)@%]ff‘pWeJ%Yﬁkﬂmeans that
[ |4 ! ly, A
ot o ST e o RO Sty g e o
1 Hn‘gygem@tcmt@ Qf @etdy@qu]m; aptiopplly ohdisaddn yhe corresponding N-oxide.
di [

s L BEIFOCHL F e LRI st
Qa;bjmpl{a poddiad, nydzplegthianalz oinid e likec Fonlettmyphalogues of * aromat1c
gui nox

O G Wro P aBe Sl AE AT pguaip30F-one, and he
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25anal ogues of "fused bicyclic heterocycles" such as
[1,2,4]triazolo[4, 3-a] pyridin- 3(211)-one, and the
i ke, when these | actans anal ogues are structurally
connected through the nitrogen atom adj acent to the
| act am car bonyl, these | actam anal ogues of aromatic
nmonocyclic heterocycles are considered as "fused
bi cyclic heterocycles” in acagrdance with the present
i nvention. 30[0026] The term *“bridged bicyclic ring"
means a bridged bicyclic ring containing 6-12 carbon
at lﬂigswﬂﬁpthgsgtiéc%?!iﬂﬂogﬁ%@étﬂkHﬁai@%nﬁcteﬁ%gugh the nitrogen
het ef oat ons sel ected fromthe group consisting of
oxatereadiasrnt fostrelactarrvarbomy ! these It anpbogien qfpeomatip pnonocyclic
brlléegegggrglg%: %r\!: (t\:éxlls de eidrhg sgﬂﬁ@?ﬂi%@n&%l%’t&&@y&@s” in accordance
azahhﬁwpﬁm@ﬁn&mﬁkheptane,
azabi c Q 2 2.0ct-an Nl e

EBH?‘L] al kyl %ereg[rr]l S %CF%?¥C%§§ rP%"%’ﬁgd?“%g“a* ﬁiﬁ’dl& Q%gyugﬂl

\/\hto@hstm)oflasmss @i pihg carbdnragomed) pmfdnawy ﬁgr Iibd@ne of both of the

about .6 carbo

£ e s Bl ok et it e i, B DR S Inch (AR
;t AdnyR ha;ﬂﬁl@ﬂ),)dlhy[ﬂﬁcﬁlapﬁthﬁpﬁﬁ&yﬂ@n@ﬂthﬂdﬁﬁzo@w{yﬂepehﬁg n.
LSS BRI e IR Y
3-memy! . [ GH2RInhraistEBiBYclia hkeRyycle mRansa Bﬁycﬂiolrﬂ@aj/siteﬁn

hydr ocar bon group_cantai ning a carbon-car doubl e
D RRBSISTE AP Sy BRE SpMBPEHEraRY 26 Ak ubih o0¢ fgnare pfthe

abﬂ&ﬂm 1]1th.5m?ga§y@@ﬁ @In@ 'Eﬁarﬂeﬁt(§) h)@he? Pk Barb &, efreksdple, nitrogen,

al kenyl groups have to about, 4 carbon atons in_the
c hesivecn, Br SWHeh e"ﬁherfé@”ﬁfsazwfa@ Qo beforrdieeracy e meanadpat at least a

grrﬁ (HQP eny{ﬁ?ﬂlﬁé&hm fe dﬂ)&!we‘l)f iP5rORH as@rfgatdnR CARELEn

ain resentative all cenyl groups
i rﬁtd)rudéa bettromyl is opmcmaén 9$1d12¢$1 toubeepyrespoadiag iN-ertide rye or both

[ 03‘% rlvj'pgg il E@omg gyﬂé’dreseﬂmsfu&g b‘f"c!gb 'iér&c les include

group contalnlng a on- ca ontrlpe
bchwzcsfmdnwhbemhothmyhdwl benzaisothiazalyl, benapisdradoiplaideeglyd. t o
t. 6. car, o n, . Pref e
or it REPEST FBb R, R AV e S Dt
Brt&n@mmotmamdatzds{an aApweidinyl, pyragobobwer]patidiyyl, rotipgzolo[4,3-

ey s R (e MaeR S TPl B0 TP APl
| il sidsnga] thienof, - Fp @) hico(DH iy Ik o2, e

3C@ﬁg¢h Yll?églk/ %t;ggﬁ@ggg h%gﬁfﬂg giq{s{gﬁ)go -é- ?anty indolinyt,

Mol ibSqLﬁIhdlﬂylS yatc@mogﬁmﬁbgm q&nmozuqn,o;utnazom@r oo linyl,
atons, pref erabh% of a out 510 about 7 gaﬁg&n % q
Rébmr@éémyatbﬁwi Abeazam bepapl) HAlmaAnYL 38 or lactam

Cy, &Eﬂiﬁe@%yl‘ﬁ)s%é}@h@ﬁé&mcﬁ%@* qRent yil 3,4180d0 b E3-hipkedin-
[003 he term "cycl oal | cyl al kyl " neans a
cyHE n@yﬁndd,hk W‘Q @hg@ﬁxeq;q{aw%eﬁlalo gues are structurally connected

through the nitrogen atom adjacent to the lactam carbonyl, these lactam analogues of
aromatic monocyclic heterocycles are considered as “fused bicyclic heterocycles” in
accordance with the present invention.

[0026] The term “bridged bicyclic ring” means a bridged bicyclic ring
containing 6-12 carbon atoms and optionally containing one or more heteroatoms

selected from the group consisting of oxygen, nitrogen, and sulfur. Representative
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25t he cycl oal kyl and allcyl are as defined herein.
Represent ative cycl oal kyl al kyl groups i ncl ude

cycl opropyl met hyl and cycl opentyl net hyl. [0032] The
term"aryl" neans an aromatic nonocyclic or

mul ticyclic ring systemof 6 to about 14 carbon atons,
preferably of 6 to about 10 carbon at ons.
Representative aryl groups |5§Iude phenyl and
naphthyl . 30 [0033] The term "heteroaryl” means an
aromati ¢ nmonocyclic or nmulticyclic ring systemof 6 to

ab&ﬁﬁgc&-ﬂw{rélﬁ?ﬁ Mhﬁﬁlde Hﬁlﬁlﬁt@lﬁﬂl@l %az@.fncﬁclé[@ 3aledtnd 0- i ng
at ons, whi he atons in the ring

sy%aablﬁyqltﬁil&rl&e@ra@%&ﬂ@yabwﬁep%’Haﬁa@aﬁrbiothe like. 2o .

f ofpoeNanP! e ThBtdmOIRM! nRXY O hIiBhati® li'llyﬁﬂobe[rbon grou whwh may be
Represent ative heteroaryl groups include $

pystiatihy priypncherdihayingraboutryip abqtmésar]ocrm@wmé e ahakre@'anched
MEARS:s At Bhd O micth g E)&%PBJ{%@E(SLS)S Gig a@}nEM‘lyl UHIVE: prépyl are@S

her&l i descri be epr e tive al koxy oups |nclude
rreatttmohqzl to elihex ylkyhdapr &@pscyentatwp plisplaxgrps rmbuite oojhyhrethyl, n-

£l ré?%,?/z-pr%q QSHSILJE% Oﬁuq{rln% % d(ﬁ{_%eélgg]l '(I)'%:nt e:nrenans

" hm[m&]l kyl " Tie ana "blmﬂyl bnams hmali;daafa‘ic Istdraxiagpot grimaicontaining a

aI k it h

orgsroh pS torland pich el e En AR Bor ATk fink 2% sbout
! f’i@b@"&inwys lnﬁwdh lﬁl ina Pedféreal dﬂ&ﬁ%l qoups ma@l_lébtsl ktalbbu,ttéie:@lrbby atoms
at. 10 t _one oge 0 e al kox u
S AR, FERERrLae MyBatOrmirs et A EYREARS il BT
" Saib ok prepyiaie atBbhallto aliodhr AR chdi@t Rejesemativenilienyl groups
hydr ogen on the deSI%gPBfﬁ% tomis replaced with a

s,e‘l“(é‘lil Sheny BrAPERE 1- -BM&Uy, provided that the

de bgmat ed Q‘h@fé‘nﬁ "RV m¥Rk 8 &liphkSc MAfroc@MoR BERE containing a
nsubstituted" atons bear all of the_hydrogen atons

di ‘@f‘iﬁ’@‘e‘éf‘f’ﬁy tripke pand\aad ahich maydhwstpicht % fpeEheaYine 20 about
ke, 0(1'&3)%18’ in TifY) chaih N8R fred M R SRSPS Rave Mo BbQARUREAOn atoms

r e1?1 tl?ecc%am Branched means that one or more lower alky! groups such as methyl,
ethyl or propyl are attached to a linear alkynyl chain. Representative alkynyl groups
include ethynyl, propynyl, n-butynyl, 2-butynyl, 3-methylbutynyl, and #-pentynyl.
[0030] 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.

[0031] The term "cycloalkylalkyl" means a cycloalkyl-alkyl-group in which
the cycloalkyl and alkyl are as defined herein. Representative cycloalkylalkyl groups
include cyclopropylmethyl and cyclopentylmethyl.

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

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

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



Conbi nations of substituents and/or variables are
perm ssible only if such conbinations result in stable
conmpounds; by "stable compound” or "stable structure”
is meant a conpound that is sufficiently robust to
survive isolation to a useful degree of purity froma
reaction mxture, and forrmulation into an efficacious
t herapeuti c 20agent. [0039]TE _term "conpounds of the
i nvention", and equival ent exgressions, are neant to
enbrace conpounds of general fornulae | (A-D), as

hefe RGO hRrodes Ok iRAGr suMl CReReRAIRSR HRfkrdafd lotilgs intRiee
prodrugs, the pharmaceutically acceptable salts, and

t heyrslginpyedazing] gnd qnpliatles, where the context so
Pefosd)S. Si Ak &rhnYalkén/ SABRENCAL O LB IRA BE BRy! group is
whet her or not they thensel ves are clained, is neant

t oasdietnimdascrliedi Regratenttivaslkoxy@roums sludgmethexy.feghoxy, -

co ) ] | F ake of clarity,
spag?ﬁéﬁriﬁ“ﬁﬁégéﬁ@Séy ‘E%F?ﬁ% context so permits are

soi9983imes i Atle tametalp'hort "haogeak meatsfluotch eklero, brommeneragdo.

ar rely i rw@ll s ik i _

o BBHE o1 na b Kbt ThbalE s byl rlithed R BEREbp sl

30§ub&#aEd tvéth tl @ mo'tgindrornodtd thablkyl goupeap balisran desctilst.

me the rel ative non-,toxic,~ingrgani ¢ and.o ni
Aot it gJHe teghe E%/“’%%"d‘y LRSS A eikary aighp Sityited 8Y'a
10 ColmDuidisalcdkn bidm, Phes el allkoxy @rdup @ias hélkesésatetls can be

DATPRIEa | o Hterpnaibsaist i suobissLoaf A A oS figtone o
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R PEYIOPG B BRI GO B AR e P dokgeeded

| SQhALHRGiddn o lbkarla WS tHe My BRGen FSHRE GS@RE B khed vaRhél.

addi tion salts include the hydraobrom de

15 hyWheshubpitaent issetr e e ~Obitspi2rhyrogepsingdpuen asieplpsde,
aC@&ﬂ’Eiﬁaﬁoﬁf@I} Ab&ituh! :58RF GariaBleEBE PernRAVR &Y Fsuch

stearate, laurate, borate, benzoate, Slactate, .
p hespinatiens resudiyin selele cempauadse by (ratdaem@npopger gstable structure

Sug gﬂ.e ta%t)mg@lfr{drtfﬁt & suﬁ%u%ﬁ'i@%lﬁ&ﬁo sIBRYRiaBon to 2 useful degree
gl ucoheptonate, |actiobionate, sul phamates, nal onates,
s adfipoyit yaftams 2 rqacteqi rombre 9nd formulation into an efficacious therapeutic
20neth | ene- bi s- b- hydr oxynapht hoat es, genti sates,
. agent. .
is ionates, di-ptoluoyltartrates,

nmeidbdNe- sul Fhorah symminhdsrd shel iptenhianeand equivalent expressions,

benzenesul phonat es t ol uenes hona .
oyiF Ba SOrAR s pel R hERTRRPRERE P, ot hereintsfae
s alekGibedehidOixpesdidkidclu(Seaks prbdige ¥emphhenaBangelyedceaitable
J Pharnz Sci, 66:1-sup.19 (1977) and Reni ngtqn .
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sathe textbet these sisieaers apaseclndupidtiyp aadif isdof igqndefsto exclude

PR TREEHL GRlh hAGHRRI AL ikt @l and ani ne
30 [0040] The term "pharmaceutically acceptable salts" means the relatively non-
toxic, inorganic and organic acid addition salts, and base addition salts, of compounds
of the present invention. These salts can be prepared in situ during the final 1solation

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



salts. Suitable nmetal salts include the sodi um
potassium cal cium barium zinc, magnesium and

al um num salts. The sodium and potassiumsalts are
preferred. Suitable inorganic base addition salts are
prepared from netal bases which include sodi um

hydri de, sodi um hydroxi de, potassi um hydroxi de,

cal ci um hydr oxi de, 20 alunlngg1hydroxide, ['ithium
hydr oxi de, nagnesi um hydr oxi zi nc hydr oxi de.

Sui tabl e am ne base addition salts are prepared from
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rre[neblql i cal Iy tehﬁamhha:emcKaUpaccéptaﬂaiepmdgigs"chssmulslﬁr@mmeans

B R B
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Met hods in Enzynol ogy, ed., Academ c Press, 42:309-396
(1985); "Design and Applications of Prodnygs,"

Kr ogsgaar d- Larsen, ed., A Textbook of Drug Design and
Devel opnent, Chapter 5:113-191 (1991); Bundgaard,
Advanced Drug Delivery Reviews, 8:1-38 (1992);

Bundgaard et al., Journal of Pharnaceutical Sciences,
2577: 285 (1988); Nakeya et al Chem Phar m Bul
32: 692 (1984); Hi g-uchi, 8 drugs as Novel Dellvery

Systens" Roche, ed., A C S Synmposi um Series, Vol. 14,

angnhl?'t}f?: sENfe ro? kQl8 rrgﬁfcﬁl' 8ligindnf) sEXABE HESe GNConfREWIE BR
Pharmaceutical Associ ation and Per gamon Press (1987),

whiissies af burhs ehd) lopst syipals att@dniye ity drtgon il response,

e n&nd tﬁ"%mi Mgﬁ'ﬁte%@@x@%ﬂ:ﬂﬁe E&Qﬁ%ﬁ ratfy Imdaerfﬁctﬁk%tfor their

tate ormate and benzoate

delmendﬂdl wess okl ad molzwitteamdc amna,ewlfemmsmbhqu thyr epeuRds of

th oun f th Loven 421 T

" ttﬁlfé }nvl%‘) ot cafF i lgle&ng%?)u %191,9 %Jat J?cera%ﬁirlymransformed n

d e’ ed tob&lamemMOWbummmev@formhle pr gsapte by hydrolysis in
ven n effective.in in reaS|n

S e lgce uchnglr%?ﬁpﬁ gvr;lﬁcihl iy be id grr?]n%gmla ISJ fﬁetgttohc cleavage

ang vieusrps eldsscafrggmpmaaee Iv.ﬁmdhe cadtmxyl grmqm‘pmnmmounds of

effect. Suc ener al | ccordin
B GRBHOT SREBIE eI i Py o BB Sy Touch as
or g hidpion§K b8 228 tHeIROR u@umnut&mmdcbasmmm aroyl (such as
prOV|ded herein to determ ne and unt for

i epeayd andubsisited bengpylh eikgrycatoqmy! a}c a%EfP%ﬁYC%TBB‘}Y ct

as; W&l ksilA%such 8s ﬁ‘ﬁﬁathymhg iethyRBY 1Y RlonoSeRefodhe RIS ﬂl@ﬂboxyhc
condition and nedical 5history, the partijcular

c oatss Givgh eseigcingy apdihe like B?Fé“%f’aftf ﬁhﬂéiasq withhichther i s
f %%d’ﬁcﬁﬂr L%Naﬁl@ BrolydHreh onRe T dRiuadriBb@ing &) @RS ntion

for It he nature and severity of the condltlon
bearﬂ gletved at @@o [(50208IpPHEds besTing SpetegAeRs @Gt 45 P -drugs. The

%%?%{13 %Qaqnﬁﬁ%?et@bo ﬁﬁﬂPﬁéa%lﬁQ RAPPHaS HRAQdGARRE Uit dy

east Bne conponent s€l ecte
f roay &bititemgrovapbioampatibiyrag a pivak phebended soipbility and/or rate of

ac bIe arrlers t
v(grﬁ con rred u%on the grrérg g%ﬁ%uéﬁ%%ﬁfa oF he%?‘ééler@e SRy
d| mmm@ml@t dhﬁgalﬂg giotys, A\ﬂmmughgimggmmgf peduigs |sf;yq)\n@3d in the

t
(b\iﬂln% g 18(&% | ne% 1%;@(?)%]% \é)?ugﬁ,t & f@%g)é %Vidder et al,,
ag’ﬂ%ﬁds zammng@,l ed&}@&ﬂdﬁmc Ptebar 42A09- a% agemnt ‘éDfa'.rgd and

gis nSIngPEgP&@ﬁ&aﬁaPendhggﬁ§Q¥%¥ﬂ%ﬁg€%ﬁﬁﬁfe§%n$m%nand

S r@@/ﬁﬁ?m% QEeRt 3:11pabudes el BaxddaatdedhusadiBag Yelivery
al co

et hyl ene sorbito nd sorbit
sk, Sl of 659 95 Bandaend < el r’ﬂfl"ﬂg)eo Phgriesidignl Stiences.
”ﬁvaiwims? Ci@akepf@tap Nt PIREA BLATE: 60BN T0FAN, FUACAN tPro-Ertigs

m xt ures of these substances. Prevention of the action

ofaSrN%/pldéﬁrlgarm Sy mEaRoBE, Wnhfr- SaDBPovHE e, Yol 14, and

antg; Blle "{lllarrfkpsﬁin%é PHQQ@" Aﬁ&‘ﬁﬁﬁ PharfidfeufiXAMRiation and

par abe chl or obut ano phenol ,
Pergamon ‘Press (1987), which are hereby 1nc0rporated by reference in their entirety.
Examples of prodrugs include, but are not limited to, acetate, formate and benzoate
derivatives of alcohol and amine functional groups in the compounds of the invention.
[0042] The term "therapeutically effective amounts” is meant to describe an
amount of compound of the present invention effective in increasing the levels of

serotonin, norepinephrine or dopamine at the synapse and thus producing the desired
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20sorbic acid, and the like. It my al so be desirable
to include isotonic agents, for exanple sugars, sodium
chloride and the like. Prolonged absorption of the

i nj ect abl e pharmaceutical formcan be brought about by
the use of agents del ayi ng absorption, for exanple,

al um num nonost earate and gel ati n. Exanpl es of
suitable carriers, diluents, solvents or vehicles

i ncl ude water, ethanol, poly% suitable m xtures

25t hereof, vegetable oils (such as olive oil) and

' r}h&%eﬁﬁé EFFQE IR GmB St ﬁ&eﬁ“? I‘Jeu?%c&)tr(m{é toQ RtRr of factors well
Exanpl es of excipients 1nclude lactose, m.|k sugar,

s oithimihe ipprvigmeof asdinarily prilled astiveat aiverathe d%ﬁc’élaloeupmwded herein
Phe agtgﬁalﬁ.? arf R ERLERr thegé ﬁl ke QnFﬁBhﬂEm%@ﬁ‘ttﬁe }I',xa'ﬂtci(!u%q e

st ar gl ni c acl dS cert aln corrp ex silicates.
Exsabjpétess vesfll ds ity nEe aueizit, |h¢nghtug@ewﬁg&n@@ﬁlmﬁt@m@t@dwai

S %qsttlgr& thgfjlirg{:ué%;él %géﬁn% usé el?§s Hm?rsin Wrgg At i fPHnulated

on ene g ycol's
t eandnthepnate nﬁahmimmaiohyela@cxbibt #dng;' therpats and savsrltwa thsi n

t he 0 sound nedi cal judgnent, suitable for use
i ncoe%ﬁ?rg%lm%r?ag%t he cells of humans and - 26 - |ower
aroeass w t hdiern tyshamdcentioal doynpobirion' 'tmetans)mom;bds'eingi c
response and th nsurate W
" CRBORSEs St ¢ riak - PY S SR S s scftod from
" Rﬂﬁw&iﬁpr@ﬁ?bﬁa{ﬁﬁe@ﬂbﬁm a@c@m&gﬁnfe@g ibienBEalisvants,

o)

dosage forns th ound of t i nvention, and
i r?éFlﬁ’&%@ orvghicles, spah a8 Prqs‘:-mnsﬁgen% ?ﬁ@fé&m BT HigASSHLS,

el\i/éfﬂlﬂgsa)ger?ty ebRiSsifyInk Ak, BisPORNRL dgOMS, sweedikitlidagts, flavoring
suspensi ons, sprays, i nhal ants tahl ets, | ozeng

€s,
e rrgens, @ﬁt@m@g BEENtS) ﬁgmaﬁ?% AREES, alg,gb@a} @gnta,ﬂabncatmg agents

SURRAshdRMkE %Eentsaa (?éﬁclhh 8 thle G tCh 1K SREIRIf a@Rmisk@fion and
ggect 1 ons, | nclu cgosome prepar ations.

BASE deres. Eﬁ@ml@wﬁ:‘wwn Risaggai rciide phenylatedispeard i n

R%moﬁ%ggn@yguﬁ% %gl%tégl%gﬁ?%ﬁ%g%%% nﬁ\/\%?%ﬁ@ﬂhneﬁ%ﬁﬁl@&

i nborpeon ateéaz&y&ymﬁ@rbeﬁfem@a ggariagarjand tregﬂcmﬁletoy Ln?{fglgglgq %}‘Fé

R RE Sl RALRAN o R dRnd Eleull i \Rurious

p henl;dcteamlcbnadnﬂlﬁn&h st for exhrmpn ergbdnis.cchiprotivtapyle phagol,
SOI‘blC amde EI?J $& Lﬂe. It may also be desirable to include isotonic agents, for
example sugars, sodium chloride and the like. Prolonged absorption of the injectable
pharmaceutical form can be brought about by the use of agents delaying absorption,
for example, aluminum monostearate and gelatin. Examples of suitable carriers,
diluents, solvents or vehicles include water, ethanol, polyols, suitable mixtures
thereof, vegetable oils (such as olive oil) and injectable organic esters such as ethyl
oleate. Examples of excipients include lactose, milk sugar, sodium citrate, calcium
carbonate, and dicalcium phosphate. Examples of disintegrating agents include
starch, alginic acids, and certain complex silicates. Examples of lubricants include
magnesium stearate, sodium lauryl sulphate, talc, as well as high molecular weight
polyethylene glycols.
[0044] The term "pharmaceutically acceptable” means it is, within the scope

of sound medical judgment, suitable for use in contact with the cells of humans and
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[ 0047] Anot her enbodi nent of the present invention
relates to the conpound 15of forrmula (I1B), where X is
substituted bicyclic aryl or heteroaryl and R4 is
substituted nonocyclic or bicyclic awm or heteroaryl.
[ 0048] Anot her enbodi nent of the present invention
relates to the conpound of forrrula(IC) where Xi s
substituted nonocyclic or )écl ic am or nonocyclic
or bicyclic heteroaryl and R is H -OWN-NR121243,
-S(0)"1214, -C(0)R15, -CN, hal ogen 20or Ci1-C6 al kyl,

WhRLRE thiR&is mt‘ﬁguttuli‘lgueci;@m@@y AkikaYion,| afl e @RI OAMel afd the like, and are
substituted from1 to 3 times with substituents as

d efqmprBenswgtesvith aremonaflobaofitit i embodi ment of the
%ﬁﬁﬂt i nveRtkon ’%ﬁirﬁ\ﬁ&fﬁn&a@ly a@&p&@i@ﬁi@ %Q s ﬁéa‘ﬁg li8sage

where Xi s substituted fonocyclic heteroaryl and
R4foms siths tompouad ofithe toywioncandrindhidsg.dby example, féblets, dragees,

e
L8 RSB 5
V\,hebbts l?&zargesp hmmlyﬂons optiionadgrinuisudesltsiane durppsterigs, apwell
1qu neqrﬁglafa 1%%% t fiy er%?n a@gﬁ]?o'ﬁqﬁgso%glpg)% xhﬂoﬁ:ég é&% ﬂes and
g em-ldulﬁﬁdﬂa)gleneralbf rﬁa'ér be [Rhdiis Relpinget: hy?harmehrrwyﬂc,zences 17th

tr ?‘Q %%?Iblflf)éf %ﬁ@ﬁmﬂgﬂmg COXI%EI?I’%’ (1%51) fwh1c i3 ‘ﬁ@rteﬂ;y 1Inbor8cr>rated by

reference in its entirety.

[0046] One embodiment of the present invention relates to the compound of
formula (IA), where X is substituted phenyl and R’ is substituted monocyclic or
bicyclic aryl or heteroaryl.

[0047] 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.

[0048] Another embodiment of the present invention relates to the compound
of formula (IC), where X is substituted monocyclic or bicyclic aryl or monocyclic or
bicyclic heteroaryl and R* is H, -OR"!, -NR'?R", -§(0),R™, -C(O)R ", -CN, halogen
or C;-Cs alkyl, wherein each of the C;-Cs alkyl 1s optionally substituted from 1 to 3
times with substituents as defined below in R'’.

[6649] Another embodiment of the present invention relates to the compound
of formula (ID), where X is substituted monocyclic heteroaryl and R* is substituted
monocyclic or bicyclic aryl or heteroaryl.

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

of formulae I{A-D) where:

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

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

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



5R4 is H halogen, -OR', -NRI212.13, -S(0)"12. 14,
-CN, -C(0O)R 5, 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 ,
where each of the Cl-C6 al kyl, C2-C6 al kenyl, C2-C6
al kynyl, C3-C6 cycl oal kyl, and C4-C7 cycl oal kyl al | cyl
is optionally substituted from1l to 3 tines with
substituents as defined beloggln R10; 10 R5 is H,

met hyl , hydroxyl, nethoxy, fluoro, chloro, cyano,
trifluoronmethyl, or trifluoronethoxy; R6 is H
nmet hyl , hydroxyl, nethoxy, fluoro, chloro, cyano,

tr| Iuoronethyl 15trifl uor t hox is H,

ok ek aifhatehyl Wesbrtrmesion Ryaro. oy o vatie wAgPro RS o4
algymoﬁﬁw@@§§onally substituted from1 to 3 tinmes with
substituents as defined belowin R; 20 R8 is H,
gemdi met hyl, or Cl-C4 alLkyl, where each of the CI-C4

5 a' Yk H, fial %éfn ol | wsepst 's"(@} RU f(‘fI@mCJ(%IQS?CIGJE‘ﬁ%i i, iy

stifuents as defined bel'ow in

i rﬂi@eh@mﬁb laljcyrod) @x@e@cmlkéh@hcoﬁcwbé%@ﬂwi ke cach of the

SUDSEL IANE, (ks USRI St gl NahoaRe; - N2

2 SeydiedRGaBYNRbRRBILY sudftiipted ﬁm, 1- 1GC0IRESYithGEbTB eatsky Hofined

CZ%%@%{aH@enyl C2-C6 al kynyl, C3-C6 cycl oal kyl, and
- cycloalkylallcyl wherei n each of Cl-C6 ailcyl,
10 C2-C6 al kenyl, C2-C6 alkynyl C3- CB cycloallcyl and

C i tut d from

A s Feh e b SR LIRS BB
Rl fluabaheBOR19 i s |ndependently sel ected at each
occurrence froma substituent in the group consisting
of -CN, halogen, C-C3 alkyl, -OR', -Nee, -S(0)11R14,
C(1)i8 Bl Breth@l, W droRNtnBs:61 @y chiosbleyontridasieneihyt, be
awl._or heteroaryl groups is optionally substituted

15 ¢ rtgfiparomthaxt i mes with substituents as defined above
in RO. - 28 - [0051] Anot her enbodi nent of the present
invention relates to the conpound of formulae |(

wherie H, gon-dinggind iy IC—-Gralindrisiors cagh phthe Culadlioh eﬁpﬁortakly
4 dibfiRsedrdh 155D %iel WRALSosAR A NEHlePs QW RIOR9;

20 R%is H, gem-dimethyl, or C;—C, 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 independently selected at each occurrence from a substituent in the group
consisting of halogen, -NO,, —CN, —OR"’, -NR"R"*, -NR"2C(O);R",

25 -NRZC(O)NR!ZR'?, -8(0), R",~C(O)R", C-Cs alkyl, C,-Cs alkenyl, C-Cs alkynyl,
C3-Cs cycloalkyl, and C,-Cy cycloalkylalkyl, wherein each of C1-Cg alkyl, C3-Cs
atkenyl, C,-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

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

from 1 to 4 times with substituents as defined above in R”.
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R4 is H nethyl, ethyl, or isopropyl; 10 R2 is H,
met hyl, or gemdinethyl; R3 is H nethyl, hydroxyl,
nmet hoxy, fluoro, chloro, cyano, trifluoromethyl, or
trifluoronmethoxy; 15R4 is phenyl, pyridyl,
2-oxo-pyridin-1(210-yl, pyrimdinyl, pyridazinyl,
pyrazinyl, triazinyl, pyranyl, furanyl, pyrrolyl,

t hi ophenyl , pyrazolyl, |n1da glyl, oxazol yl ,

i soxazol yl, thiazolyl, isothiazolyl, triazolyl,
oxadi azol yl, thiadi azolyl, tetrazolyl, indanyl,
i ndenyl, indolyl, isoindolyl benzof uranyl ,

benzoth|ophenyl |ndoI|n d|h drobenzof%ran

o W 3h obony GOMNBARIGImES itk B! BEBR A HiaBIt compound

205en#R0%3Z0 DY whelR€nZOt hi azol yl , benzoi soxazol yl ,
benzoi sot hi azol yl benzotriazolyl, benzo[1,3]dioxolyl,

naphthyl qU|noI|nyI, i soqui nol i nyl, quinazolinyl,

}S@hh% ogug g?gs'llgﬁfédl ff@ :1 %Zﬁ ;ﬁln'eglw)ﬂth substituents as defined

bénﬁnﬂﬂ; ,3]tr|a2|nyl benzo[ 1, 2, 4] tri azi nyl,

4H chr onenyl , |ndoI|Z|nyI qui nol i zi nyl,
6aHt hi enof[ 2, 3- d]|n1dazolyl
1HWpyHImkﬁ@?&@ybbpwmﬂdﬂmyl |n1dazo[1,2-a]pyridinyl,
pyrazol o[ 1, 5- 25a]pyr|d|nyl [1,2,4]triazolo

[ 4, 3-cdpyri di nyl, [1,2,4]triazolo[1,5-a]pyridinyI,
t m’ana] R2edyl, of ganadivlethyl;hi eno[ 2, 3- b] pyri di nyl ,
thieno[ 3, 2-b] pyridinyl, furo[2,3- b]pyridinyl,
furo[ 3, 2-b] pyridinyl, thieno[3, 2-d]pyrimdinyl,

f uCqk B, ded}piydrotydi rﬂéthoxyI iR chrs -C?E]r@yﬁlalﬁbﬂtb)ﬂethyl or
i m.dazo[ 1, 2- a] pyrazi nyl,

tﬂﬂym%“¥%?¥@hydr0|n1dazo[1,2- a] pyr azi nyl ,
6 7-di hydr o- 4H pyrazol o[ 5, 1-c] [ 1, 4]oxazinyl
2- gX0- 2, 3- 30d|hydrobenzo[QL$xaz
3, R-igipheey hpyidyl, gxuerysinn -yl Wémgl ardraingl pyazinyl,

p%ﬁéé-i’rlly@ [p?'ra%y) hRery‘l CBgPrM Iy, tfﬁ@ﬂ?ﬁﬁ{dcﬂ)ﬁrgzo%ll ShineasliyB ad2%1vi,

benzo| i azol

d|1$;y{g.’m§y12qh|l.ag@ﬁ @P@}e{zg_lyh]ﬁ@ggyi @Wdlazolyl thiadiazolyl, tetrazolyl,
iﬁ%l 118%:11?1?1{ l o?yiolécLIajl(ﬁ lfﬂéiﬂ%%ﬁﬁdﬂ&p[)é}ug‘thﬁbﬁé{ﬁﬁﬁdaﬁhyl

3 ddmrqbtn@ﬁxt}mrhl dalzsdrqb[emzoaneqmwh igfazoly{. deugimigazolyl, 29 -
DL RBRlRA BRI beld Mot ferdd B3l hgnaopiazolyl
6-beevp 3 Jdobxoiyh mephttyil cyuamiibylc iseduw lioyl, etaso byl odimwlioyl,
c 3Vt QuRiing: 2SR EE R LR, R e Ty
s e;leml[ Eﬁ,4]‘nﬁmm;zﬂ hiet - citr o yd, dndilizinyI gmmﬁhzmw ghef;thieno[2, 3-

| fur, t | | ituted f
r ol o apInhee S el iy bR -
R&pygiddyl, TBL h}&hazolbxd,mwldlmt[hm,nwzazi)ldgnsﬂ]p@hﬁmgp

U sl TPV or ] LLUSOTEL ek, d0gp 1

t i dyrid 0 TRb YA -5 1pQhdihyil ﬂﬁeﬂ@[@%&)ﬁ%ﬁdmyl furo[3,2-d]pyrimidiny],
thieno[2,3-b]pyrazinyl, imidazof1,2-alpyrazinyl, 5,6,7,8-tetrahydroimidazo[1,2-
alpyrazinyl, 6,7-dihydro-4H-pyrazolo[5,1-c][1,4]oxazinyl, 2-oxo-2,3-
-dihydrobenzo[d]oxazoiyl, 3,3-dimethyl-2-oxoindolinyl, 2-0x0-2,3-dihydro-1H-
pyrrolo[2,3-b]pyridinyl, benzo[c][1,2,5joxadiazolyl, benzo[c][1,2,5]thiadiazolyl, 3,4-
dihydro-2H-benzo[b][1,4]oxazinyl, 5,6,7,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrazinyl,
[1,2,4)triazolo[4,3-a]pyrazinyl, 3-oxo0-[1,2,4 Jtriazolo[4,3-alpyridin-2(3H)-yl,



R7 is H gemdinethyl, or Cl1-C4 al kyl, where each of
the C1-C4 alkyl is optionally substituted from1l to 3
times with substituents as defined belowin Rl; 15 R8
is H gemdinethyl, or Cl-C4 al kyl, where each of the
Cl-C4 alkyl is optionally substituted from1l to 3
tines with substituents as defined belowin RL; RO is
|ndependently sel ected at eagg occurrence from a
substituent in the group 20 nsi sting of hal ogen,
-NQ2, -CN, -OR', -Nee, -NRI2C(0)2R13,
N%tl%gﬁ&w@lﬁom'l% Q )ﬂilnlzs Bitdt sulﬁ(lQl):Rs 2 de@hecﬂ%l@& K]yfk y OF
- al’kenyl , C2-C6 al kynyl, C3-Co cycl oal ky
cmthrz 5c9t$mmbyneémocychmw@cmclmhe@focmle@ [é:ﬂ(yﬂ6 5]
, YUR
CZ[G@ [icge@%yl aﬁ'g@ &%ngﬁétsloggle%cg% %éltg?ith u eld5 l?e?%(r)ﬁmms
t oseR:cted tﬁtem tw: g:loug uthmtstmg@?ﬂxsgfas nitrogém e o aptionally |
en t| ccurrence
s 2NGnapull sb 1l BYFRRDNEA suefsuﬁlgld@ 6 8Bl peae R -
h&ogm1 G.C3anI -OR',-Nm2m3 -SU»OMA

R A R B L

f reifudrofn@thdx ;i mes mnth substltuents as deflned above
in RO. 30 - 30 - X represents a 5- or 6-nenbered
aromati c or non-aromati c nonocyclic carbocycle or

10 hqt‘?eiwpwém@l 894r6e§106eths:8NTI0dI6, GlbLyE) & fRbioagtiod, or

pyridyl, oxo-pyridin-1(2H) -yl , pyrimdinyl,
fﬂﬂé@?ﬂﬁ??xmpyra2|nyl tr|a2|nyl pyranyl , pyrrolyl,
furanyl, thiophenyl, oxazonI |soxazonI thiazonI

|sq;h|azolyl yrazolg |n1dazoI¥ oxadlazo
5t iadh sepidymethylyora wlkyla\ﬁlaer%%%tc &b e G- Ciipl b‘*rPé’I“P‘iﬁlly
[t BEmI e Piitnel Rith shibsRRnial RerFBBLILY WERTS @S
dg%?%é'gy{)eﬁnwtl nt]R9e cl)r SotS err1 : or 6-nmenbered
15 aronatic or non-aromati c nonocyclic carbocycles or

%ﬁn&gﬁt(ﬁ"@l @fg l%ylAWItfb% el.R3F A%, S€ ﬁgh ?s%pfn&gani‘y

h gré%p conS|st|ng of oxygen, nltrogen sul fur,
optibgitattd fromUbe Bitimes adthfsplostifubnts @s definedrbelowin R’
substituents as defined belowin R9; 10 Rl is H,
met hyl, ethyl, or isopropyl; R2is H nethyl, or
geRtisl nmiepdmylér;tlylsﬂaﬁed & ekkh mmmdcc; frhlylchrsukgtituenrmtthﬂ)gfyw

20 f lc%?lsmting ol%h ogén CNI t b&(h u oﬁﬁﬁﬁt3h}f\llR12(9{O)zR'3
NR'? C(O)NR"R", -8(0), R“‘,-C(O)R”, C1-Cs alkyl, C,-Cs alkenyl, Cy-Cs alkynyl,
C3-Cs cycloalkyl, and Cy-C; cycloalkylalkyl, wherein each of Ci-Cs alkyl, Co-Cs
alkenyl, Cz-Cs alkyny!, C3-Cg cycloalkyl, and C4-C-,: cycloalkylatkyl is optionally

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

25
R' is independently selected at each occurrence from a substituent in the group
consisting of ~CN, halogen, Ci-C alkyl, -OR"?, -NR"?R"*, -S(0),R"*, C(O)R", aryl
and heteroaryl, wherein each of the aryl or heteroaryl groups is optionally substituted
from 1 to 4 times with substituents as defined above in R®.

30

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

of formulae I{A-D) where:
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trifluoronmethoxy; R4 is H, halogen, -OR -NR12R13,
-S(O)R14, -CN, -C(0)R15, Cl1-C6 al kyl, C2-C6 al kenyl,
C2-C6 al kynyl, C3-C6 cycl oal kyl, or C4-C7

cycl oal I cyl al kyl , where each of the 20C -Ca al kyl,
C2-C6 allcenyl, C2-C6 al kynyl, C3-C6 cycloal kyl, and
CA4-C7 cycloallcylallcyl is optionally substituted from
1to 3tines with substituegéﬁ as defined below in Rw
R5 is H, nethyl, hydroxyl, hoxy, fluoro, chloro,
cyano trifluoronethyl, or 25 trifluoronmethoxy; R6 is

X b W¥hts a by&r@ﬁﬁ&hbersa%rbﬁms orfroH QF ddnat 6 MoBb Syrcli€ yaam:ycze or
trlfluoroneth or trifluoronethoxy; 30 R7 is

gé?ﬁteap%kﬁylpcte%ﬁoreihmow qopFISINgI PE ORGP ]'é?thé
%}h‘iml&ﬁ lowri(ﬁﬂﬁ!;ll yrz'féﬂ%%tthﬁiiﬁﬁ %yfrE[R?ng}rr&?l ﬁuiﬂyﬂ@lﬁoﬂﬁeﬁﬁ
S S I ne

tltuen bel o

H, oxgmldlsmtzhlyl, thiagp l)d;]ismara’lbﬂ ynyrazmhg r“@ldé%giﬂ @fadlaﬁéyl
CI thg!iia% I{{lﬁ gi Qrﬂftct?ﬁg pg&?ﬁ% bl%%tﬁ%dfffom th 4@ with

trtuents as owiIn R10; R9 is
| rmapemems kiyﬁrsaé Ibelotve Rator etichs-o Gemerelree diorpsticar non-

S l@rgﬁéc #ﬁéc cg%ﬂgp%g Br ?ﬁ?%ﬂ%% 18& lﬂq{e%gc?a%ms selected
I\Rrﬁ:ﬂ@)ghdﬂpz:laﬁﬁsting B OYygeRIdtroget, AnRiBfur,CiptiG8llalskiystituted from
al ken - al.kynyl ,. C3-C6 cycl oal kyl, and
c4I @f‘ *ES}*‘E?P’G% ﬁ?k}ﬁ%‘rﬁ%ﬁ? d%}fﬁ é’f"lﬁwé%gff of Cl-06 al kyl ,
C2-C6 alkenyl C2-C6 al kynyl, C3-C6 cycl oal kyl, and
CﬁRﬁﬁ a}k alk i optlonally substituted from 1
t FHRl enls ﬁluents as defined below in Rth;
and 10 RI i s independently selected at each occurrence
a substltuent in the group consisting of -CN,
hafi d§ Elnmebyl enesm-dimetiyly o, - NR12R13, -S(0)"R',
C(0) 1215, aryl, and heteroaryl wherei n each of the
aH§I or heteroaryl groups is optlonally substituted
i I, mgthyl, hydreyLungthoxyuBeare tior. sy, WérPEEthybove
| NyifQorotetnbA053] Anot her embodi ment of the present
invention relates to the conpound of fornulae | (A-D)
where: X represents a 5- or 6-nenbered aromatic or

NG QEORRLdS, TIOCKH 103 CRIEREM CLEN,QT(0)R™S, €1-Cs alkyl, Cr-Cs
alkenyl, C;-Cs alkynyl, Cs-Cs cycloalkyl, or C4-C7 cycloalkylalkyl, where each of the
C1-Cs alkyl, C-Cs alkenyl, C;-Cs alkynyl, C;-Cg cycloalkyl, and C4-C;
cycloalkylalkyl is optionally substituted from 1 to 3 times with substituents as defined

below in R'’;

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

trifluoromethoxy;

R°isH, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl, or

trifluoromethoxy;

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

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



20 heterocycle selected fromthe group consisting of
pyridyl, 2-oxo-pyridin-1(214-yl, pyrimdinyl,
pyrlda2|nyl pyrazi nyl , tr|a2|nyl pyranyl, pyrrolyl,
furanyl, thlophenyl oxazolyl |soxazolyl, t hi azol yl
isothiazolyl, pyrazolyl, inidazolyl, oxadi azol yl ,

t hi adi azolyl, triazolyl, and tetrazolyl, optionally
substituted from1l to 4 tinE§IMAth substituents as
defined below in R9, or othe - or 6-nmenbered
aromatic or non- 25 aromatic nonocyclic carbocycl es or

hek%@{?)éemﬁn&ﬁﬁt &}I (l‘lLO?alllyl“wﬁE@é 8lcRaf BT, Sl 861 abplib My
the grolp consist nitro sulfur

e
optubsiiated #O@Llugﬁ.tmw éﬁthfsrﬂéﬂ‘ﬁ@mﬁ @s Qeﬁnpq%héownt R
substituents as deftned belowin R9; 121 is H, nethyl,
eth |, or isopropyl; 30 R2 is H, nethyl, or

diinviep dfnyltntly sele@ad at oReh ¢cz§urﬂ=¢n0¢r§t>mw substijutnbinyhe group

tzp 13f | tohy|
e S
2 MZWNBHZR”J.{&H)WBIJF‘ 1) %Cdﬁ@yﬂkyl By-E dlaziyhyl2;Cs alkynyl,

Do S BtlarTh s EC 6 pro Ry AL e Bth g EYE: Al ex-c

| SAXAZN I(X-ICG alklphyd 7ZO4-§4 ¢ycloalkiyh aﬁiz@l §er cyctdaﬂcgmﬂdy}/is,optionally
oxaglaz t hi,adi azoly 'ndanﬁb’mm

TS o dito P AoieR ST eht B St B o

10 benzot hi ophenyl , |ndoI|nyI dlhydrobenzofuranyl,

15

20

25

30

di hydr obenzot hi o henyl ndazol benzi m dazo]
be]ﬁhzéé)%‘?%e%’ll pt yb‘é@%&ﬁﬁ?@&tﬁ%ﬂen%ém?é EVa th¥ gtoup
bec!b%ﬁlkt%@dfﬂ—@ﬂohéﬂ) enb@lrl@Q:IlK)HaZﬂily' NR'’RO, —S(O)nR” C(ORY, ary
benzol 1, 3] di oxol % qui nol in

| S@é@pﬁma%wher%?qqg Qgﬁ'ﬁe ﬁwl or ]éqtgﬁzgy]i gﬁwps %legp%{gr s'q9qt1tuted

QUESRX 3 b Bikes with Sutiliiids B RER&LIbbvéindt®oxi nyl,
benzo[ 1, 2, 3]triazinyl, benzo[1l,2,4]triazinyl,

4H chr onmenyl , |ndoI|2|nyI qui nol i zi nyl ,

6 I eno[

1i@g§/§|]r ol of %‘ gth%%]nbr [ gl?eﬁlp{)%h¢ l[r)rrles gtzlgvemmn éﬁlaﬁﬁsrtf’ élllen?/)lmpound
pyﬁﬁmvm@PIQSD)&%pyr|dlny

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

[1,2,4]triazol o[ 1, 5-a] pyridinyl,

15 Impama[tQa 3- &G merabrréd arbmatecrm[r@n-:arcbqapry niogpeyglic carbocycle or

L PSS B0 BB el oo Bl PN e o,
Fi Wﬂdlﬁyidﬂ’ﬁhdﬁhﬂﬁdwﬁ@’ﬂmyltthmm&iifra’ﬁybbptymlwz ﬁmgdyl, thiophenyl,

d
o a3 NG PG - R % PYEF B iy oxediezoly
g tﬁraﬂillagdlﬁr @rgédhtylgaﬁdgztedzabﬁ ,oﬁmdh]a[l)l 514)]sﬁ)txlaazl ifioyH 1 to 4 times with
- - | ropenzo
R L e e

20pyhdt R i nd e LRY6 gdle@kﬂ het&&g,m& 6ddtdinide Dlamecaghaaamd slected
benzo[c][1, 2, 5]t hi adi azol yI,
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 1, methyl, or gem-dimethyt;



di hydr o- 2H benzo[ b] [ 1, 4] oxazi nyl ,
5,6,7,8-tetrahydro-[1, 2,4]triazol of 4, 3-a] pyrazi nyl,
[1,2,4]triazol of 4, 3-a] pyrazi nyl ,
3-o0x0-[1,2,4]triazol o[ 4, 3-a] pyridi n-2(310-yl,
optionally substituted from1 to 4 tinmes with
substituents as defined belowin R9, or other 5- or

6- menber ed nnnocycllc carboc% | es or heterocycles or
[5,5]-, [6,5]-, 25[6,6]- ?6 7] -fused bicyclic
carbocycles or heterocycles contai ning 1-5 heteroatons

Sek%tfﬁ%eﬁgp mrhpl%yfi%p%&yc ﬁﬁﬁbséhild?&, dnoQBBRmethyl, or

nitrogen fionally substituted from1 to
4 mﬂne@ﬂwhpw,subst ituents as defined bel ow in R9;
R5 is H nethyl, hydroxyl, nethoxy, fluor, chloro,
cyano, trlfluoromsthyl or 30tr|fluoromethoxy R6 is

H, Rtiephary], phmidii. Gl pmﬂtrhtﬁlii)-yl‘ byromidinyd myddasinyl pamsinyl,

tr|qu r onet H,
5 trlﬁ H4p M}ﬁaqyp X:urany&p_y%&:i tﬁﬁpﬁéﬁgﬁﬁ E%yolylclﬁmg’agollyh gZaéfﬁd
aI syplazolgl, ﬂmizo Iyh adokhjazse lyhsmzbl}ﬁ @dadluzoml,ﬁhraéa@) 1111 tymazolylt h

bstituents as defin | OW. | .
bR A i By By YRS onky hocgipyte,
al &hﬂrdrblfenﬂﬁﬁﬂaﬁ)ﬁﬂﬂ1hj;dr&:l¢bﬂitllnbpﬂeﬁyl fndowiyl, uenmﬁuctamigis Wi th
substituents as def |£ed bel o

i nRrapRaeRaYly Yrncqthiazy! dbeﬁfO%)&&T?IﬂCl&eﬂ??lﬁRQrg[i@%zow qfrgptriazolyl,
10 SU&%%[& Gﬁmxom daPiRh il Qlifd1BON Sbogiind1 iy GuihadotigencinndNER,

2R13, 0)2
onthmzzczé wmrglmg% 3 %’(Tb?%%c( Eﬂ ﬁé@@ﬁﬂz&%‘m[&f dgiazinyl,
g!’]ﬂ?ﬁal @%‘]t@zn%l'l ke yhro mryl GRd @ik Yhino ﬁ-ﬁn}%a@ﬂﬁlﬁeﬂaﬂﬂﬁy I,

C2 cycloal kyl al kyl, wherein eac

A eI il 2B T aP T
anfloCa 2. (§Yoheakoth L lidis QPLiuRGRdor SLskidti e

times with substit defined bel ow

15 i rithmpﬁérfdﬁll@ymip@[? Mhp@ﬁ@@htww% -alpyading fugeles-

ocﬁiﬂ@ﬁﬁ S é?ﬁ”b?péff&éggf hfugl%[‘sf d%agﬁﬁfdlwl%[:ﬁmgjyﬁhh&%’l
C(ﬂﬁ)eﬂa[a 3-Apyhzindnchideco érzo@]pyﬂazmyw%ﬁé;Sﬁe@ﬁwﬁroamdﬁml 2-
et er,garnyl t4 t ut ed
i %’Wim{lg éétl?tdlq1 -4 E’ﬁgﬁ’ﬂ 5 ts agyé%#{%?%gd above
i ndlﬁﬁiro&ﬁzc[ @Bwb]@(hdthameévb@@mmadnlmgf 2tohre-2g-dibydre-1 7~

20 | nven %g-b p}g fnzo c?[g 2&8&% &@?Eer{zg Tf?‘g%%hi‘a?fa‘zcgﬁl 3.4-

bi (ﬁh{ji‘dm-QHQ:&ﬁhQE]YI;Jﬂem&inyhét@T Mgtrghjaire-él 2 diteakofol 4Braliyeazinyl,
bl 2ot RSy PS8 nyar b et SR Sl pean A

éﬁtﬁﬁﬂ@%ﬁmﬁwﬁﬂi’d&h 1 tb meeleyvith bteiineal y defmdsdjhﬂlomyi R’ or
benzo[ 1, S%le oxol benzooxazol

b h I
becﬁkfesﬁse& F“SE“BFT;‘?%{ MORRGYS %@@ng#w he%%gctz‘%*: %aﬁ? 5. 16,51

25 be['ta vl Hl‘d@aﬂ Qhl blCF’ﬁf&%@ﬁbﬁb}ﬂ:Zé@'OYhetexﬁéﬁtHs Bb’lﬁtammgl 5 heteroatoms
r ahydr onapht hy qui nol i nyl, |soqui noI I n

quiclaizdfiomhe i PRISIYE of QXMEwan fopsy 14 S&ﬂﬂ% B&t&}‘”‘?% |
g%gl_%%l %t??ir’rg‘rlqtl b 8Zin2Y bwith Q%ﬁ%ﬂtﬁ 3s ddinkd BAbRY R:

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

30  trifluoromethoxy;

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

trifluoromethoxy;
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30 benzo[ 1, 4] di oxi nyl, 4H-chronenyl,

di hydr obenzocycl ohept enyl ,

t et rahydr obenzocycl ohept enyl, indoli zinyl,

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

1H pyrrol o[ 2, 3-b] pyridinyl, imdazo[1, 2-a]pyridinyl,
pyrazol o[ 1, 5-a] pyri di nyl,

[1,2,4]triazol of 4, 3- a]pyr|d|3¥I t hi eno[ 2, 3-b] furanyl,
t hi eno[ 2, 3-b] pyri di nyl

thieno[ 3, 2-b] pyridinyl, furo[2, 3-14pyridinyl,

furo[ 3, 2-b] pyridinyl, thieno[3, 2- d]pyrinidinyl
furo[3 2- d]pyr|n1d|nyl t hi eno[ 2, 3 Lp%ra2|n

bak’ 2o He gt d@@]ﬂm&]]&mﬂwl where cach of t —C, alkyl is optionally

b eﬂlﬁs‘%{t H %ofﬁ 199 8 Iﬁh%g gul% ituein % (géﬁﬁ%/@ﬁgongRao

]oxa2|ny azo pyrazi nyl
6 7- di hydr o- 4FprrazoIo[5 1 5c][ 1, 4] oxazi nyl ,

ng drob zol yl S
3, Ejf’lﬁ%?rﬂg Y&&SI é&l a r‘Yy’IW g e dhch of the C;—Cy alkyl is optionally
0X@bRitRedlirbry @3 limepyith ollnfiReds by drfinedbabyw in R';

benzo[ c] [ 1, 2, 5] oxadi azol yl ,
benzo[c][ 1, 2, 5]thiadiazo|y|

[31R93$ fl‘ﬂf&ﬁzdnﬁﬂb@éléct&i‘ a[':l]e@%hrc%&lrfmbe fr@nd substituent in the group
0XQ triazolo pyr.i. dine2
opOPEFHEIO) oy T e S F Bh B ENC R,
su@?lid(g @Ras_gqg\; Fgex;(i@?wv\g; ?%) Bgyl 0J- cp&ﬁa@yz Eﬁ L(Rlatkynyl,
use i cyc r es
oré3 seoalyh i Qi el AS hetest Gt Shg-CalBr e
he,- SIK O 2RIV IE oy cRblly RSN It
L B e S op e
swbbatxmt@rb orm 14 3 dees Wit sehstionts s qonedbelows iR ypadhy | |
ethyl, or isopropyl; 15 R2 is H nethyl, or

gen*dlnethyl R3 is H nethyl, hydroxyl, methoxy,
f IRIBfs, indsipbrolent]y sojested at each poyseRnsdtonys subgfituent in the group

! bbb PeareEOR qeef o T A ORALGRERS, <R, MR,
C&tnﬂ]ictaiokwhyvvhere@seeﬁﬁ otthe hyh bklyeltqroawl Mps;zs optionally substltuted
an] oY e YR ERA BB SRT "ant caco
cycloalkylalkyl IS optlonally substltuted fromlto 3
It;[HE%]Vn\%: Ey lrjlck)) %,‘rl 5 ﬁ%fttﬁ resenFj nEeOnFu nr WsI tQt € c;omggund

cxgmgnmhkﬂﬁiu@ﬁmaﬁthyl or trlfluoronethoxy, 30 R6 is
H, nethyl, hydroxyl, nethoxy, fluoro, chloro, cyano,
trifluoromethyl, or trifluoromethoxy;

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, 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-thienof2,3-d]imidazolyl,
1H-pyrrolo[2,3-b]pyridinyl, imidazo[1,2-a]pyridinyl, pyrazolo[1,5-alpyridinyl,
[1,2,4]triazolo[4,3-a]pyridinyl, thieno[2,3-b]furanyl, thienof2,3-b]pyridinyl,



- 35 - R7Tis H gemdinethyl, or C1-C4 allcyl, where

each of the C-C4 alkyl is optionally substituted from

1to 3tines with substituents as defined belowin R,

R8 is H gemdinethyl, or Cl-C4 al kyl, where each of

the C1-C4 alkyl is optionally 5substituted from1l to 3

times with substituents as defined belowin R; RI is

i ndependently sel ected at each occurrence froma

substituent in the group consisting of hal ogen, -NQ2,

-CN, -OR', -NRI2R13, -NRI2C(0)2R13, -NRI 2C(0)NR 12R13,

- of3B-Bpydi -bigyrilidyR 2-KiRyridnyal thiesuy ,2-

Q%%O[gﬁkéﬁvﬁ%éfg Igﬁsogﬁgr ?ﬁgal kg[ll ’ ’?ﬁ% oG

cydbwihiiriyhiftegl3,2-dinsimidinys Aipnod?.S Glnvesinglhky |, C2- C6

al | : _di 264- C7

cyc gﬁfﬂ&%}%?ﬁ%oy (r)%%l? ogﬁg{’%tﬁﬁcgiz???’§4eglh@%m l1to 3

t i bepso[Bi[ 1 Alosedisli imidarnold 2esipytedin -y g Ahrrpaioldhd

Rw.}j.S.-i.nde dent) y ;- ] -
R R e S

Cloxo22, Biditiylivo- HHORrrole[2 BNRp2 RIS/L, besfad)lK %3 Joxadiagolyl,

ar e 2o o oo e BRE Y “BRRRh: L2

f r QD ftriago 144 3-aMperidhh-Li3 A5 Y Dptidnatin sbstisited dfoimbt “Blrogsevith

| RIS R P ELRY 1o SR B0 BrlF T Pk el
10 E geﬁc ic W8 &cleor HeteodyBleSbontaidify 5-hetcfdatoi]s-selected from the

, 7] -fused bicyclic carbocycle or hetero l.e
S oATEHR SBSFRRHATORERG B EpEaone uimiprgpall sy ed from 1o 4

| nglatwlith S8RERIW BA¥inedRR#Ah IRFOphenyl _
di hydr obenzot hi ophenyl, di hydrobenzofuranyl, indolyl,
i soi ndol yl, indolinyl, 25benzo[1, 3]clioxolyl,
beRzQer A%ty lethyPBPZGBIAZOl Y|, benzoi sot hi azol yl,
ben20|§oxazdIny I ndazol yl, benzoi m dazol yl,

15 benzotriazol yl, naphthyl, tetrahydronaphthyl,
qukNQk§ [ 1 1wyl , qui nazolinyl, cinnolinyl,
ph ﬁgﬁgg%ﬁgﬁngﬁﬁgggg)?hyl, benzo[ 1, 2, 3] tri azinyl,
benzo[ 1, 2, 4] triazinyl, 2,3-dihydrobenzo[ 1, 4] di oxi nyl,

4H.chrone n S I t -

S0k ok FE ¥ aflo N LARGLE AGHS) AREE S rduoromethyl o
guiriflobiormietipky; 6aH-t hi eno[ 2, 3-d] i m dazol yl ,

1H pyrrol o[ 2, 3-b] pyridinyl, imdazo[l ,2-a]pyridinyl,
pyrazol o[ 1, 5-43yri di nyl ,

[ IR Zis 4, bilbgmol ORY, NRFRYr+HORRI, -ENj -«HOPR T dllydiiotCo

t hi.eno 3-b ridinyl, thienol3,.2-b ridinyl

Bt Syt oy el By S B Chr Rl tere cach ofthe

t hCFCQ&lﬁylgez-Cg E_iﬂaéﬁl)’_i, @Jmmy@mcﬂﬂs gycloalkyl, an(_i Cys-Cy

quryg: 3]@?{-@%5% %%&gg? gllg)’gp{l}’lfyd %rc])?r[ 12f033_ t?r]mgsyv{riﬁlzs!ugéﬁtﬁents as defined
25 benzgl gL, 2, 5] t hi adi azol yl, 3, 4-di hydro- 2H

benzo[ b] [ 1, 4] oxazi nyl, im dazo[ 1, 2-a] pyrazi nyl,

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

2- ' 034646 Ol h¥dro, , trifl thyl,

3 S et B ohengel l spasid.cone, sboromet o

trifluoromethoxy;

20

30 RS is H, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl, or

trifluoromethoxy;
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50x0- 2, 3-di hydro-1H pyrrol o[ 2, 3- b] pyri di nyl,
benzo[c][1, 2, 5] oxadi azol yl ,

benzo[c][1, 2,5]thiadiazolyl, [1,2,4]triazolo

[4, 3-a] pyrazinyl, and

3-0x0[ 1, 2,4]triazol o[ 4, 3-a] pyridin-2(311)-yl,
optionally substituted fromlto 4 tinmes with
substituents as defined beloywin R9, or other [5,5]-,
[6,5]-, [6,6]-, or [6,7]-fused bicyclic carbocycles or
het erocycl es containing 1-5 heteroatons selected from
the 1}ﬁgééﬁlﬂ Binfe 'o§ 08 051, QRREERAch &Y the OPEN alk@INE optionally

sul fur, tionally substltuted froml to 4 tipges with
s usbb‘itiltltt%de s 1463 deees Wik substitoonts 46 dROncdiielqwsink net hy| |
ethyl, or isopropyl; 1512.2 is H nethyl, or
gen}dlnethyl 123 is H nethyl, hydroxyl, nethoxy,

f IRFas H, genbbiorethyl, oy SneGs ki, M@m@@ﬂeﬁhbﬁ Ci-6» aikyl is optionally

trifl t 20R
ARG R R e b g,
pyrazi nyl, tr|a2|nyl pyranyl, furanyl, pyrronI

t hjoQ n1dazm

E{)gg?gﬂi}fldenﬁﬁ %E‘%f teach 808%]'}“63% Otllrdnlq gﬁibég ll¥1|lt ‘In he group
%gﬂms%lmg oy hf:jlogehj ammzazoNyLoR‘lt‘ emfdﬁdr,yNRl%oqaaR L

i nde i ndo 5, nzo

B KHOBH Ry SO hao OV PG Rt bl e stk
g's(%)@rd?@l@ﬁlkﬁ% :i}ildmt@'Whl?%ucﬁdlﬁlilQ};vhérean@ﬂmﬂﬂ C@Mﬂyj{ IC2-Cs

enzooxazol y benzot hi azo enzo

oI by ST O Gt R ot G BRUBRRAS Eptionally

» L AXQ ¥dm 193P Rty bith SbstRQbit deﬁh&ﬂﬁwmm R Ashd
qU|nazoI|nyI ci nnol i nyl, pthal azi nyl, qui noxalinyl,

2, 3-di hydr o- benzo[l 4]d|0X|nyI benzo[l 2, 3]tr|a2|nyl,
bq{m g[lll'dﬁﬁ ﬁlaﬁtw ﬁ?e'cﬁ by eaéle&'[lfréHE@ Rbhe a duﬁﬁﬁhéni‘f {o*td group

qui noli z aFLt I eno dl s
1Hopwme|06fQN31aﬂquy Greff yl Oﬁq dd‘i%? =2*%%§ G, arvl,
%@ﬁ%&r} g@lel%ﬁﬁé gﬁ/B t‘ﬂ% ?%frl or heteroaryl groups is optionally substituted
[ Ty &}t 4 fimesowiof mbaitaqwlddﬁwwbﬂm@no[ 2, 3-b] furanyl,

t hi eno[ 2, 3-b] pyridi nyl, thieno[3, 2-b]pyridinyl,

furo[2,3- b]pyridinyl, fitro[3,2-b]pyridinyl,

t Ho@sS9[ 3, 2- Ahgtheri embddlnyeht offther pEBnAncinpgn rqtﬁt@nme compound

5 AP SO RRYRRE m cazol 1. 2. - 37 " byt azi nyl

6 7- dlhydro-4FprrazoIo[5 1-c] [ 1, 4] oxazi nyl,

2- )? 1soa {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, dihydrobenzofuranyl, indolyl, isoindolyl, indolinyl,
benzof 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]tnazinyl, 2,3-dihydro-
benzo[1,4]dioxinyl, 4H-chromenyl, dihydrobenzocycloheptenyl,
tetrahydrobenzocycloheptenyl, indolizinyl, quinolizinyl, 6aH-thieno[2,3-dlimidazolyl,
1H-pyrrolo[2,3-b]pyridinyl, imidazo[1,2-a]pyridinyl, pyrazolo[1,5-a]pyridinyl,
[1,2.4]triazolo[4,3-alpyridinyl, 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-



di hydr obenzo[ d] oxazol yl, 3, 3-di nmet hyl- 2- oxoi ndol i nyl,
2- 0X0- 2, 3-di hydr o- 1Hpyrrol o[ 2, 3-b] pyri di nyl,

benzo[ c] [ 1, 2, 5] oxadi azol yl ,
benzo[c][1, 2,5]thi adi azolyl, 3, 4-

di hydr o- 2H benzo[ b] [ 1, 4] oxazi nyl ,
5,6,7,8-tetrahydro-[1, 2, 4]triazo|o[4,3-a]pyrazinyI,
5[1,2,4]triazol o] 4, 3-a] pyrazi

3-ox0-[1,2,4]triazol of 4, 3-a]'p r|d|n 2(38) -yl ,
optionally substituted from1 to 4 tines mnth

g@%ﬁﬁr’&gfl Sufdp3 ﬂg{p&ﬁﬁﬁhﬁ)ﬁ | tﬁiéhd»[@ 3B9pyr@in@t her 5- or

nonocyclic carbocycles or heterocycles or
[ 5baizo[c](f -8 Sﬂg]xadla{oﬁylﬁi}mzo[@}[l ?,é ﬂn}ldlp@@é& {yﬁ@y
| t
R ity ORI S Lk Bk
n| tlibélerszirgh@-satZ, bdlhydrpbmeid]ldxyzonOsijb@tmqtfmléd)xpméﬁhﬂwl 2-

5t OoxAb 5;”%3@0 h—{f p%%%agtz éjﬁﬂﬁdﬁrea%eﬂ%f[c]ffggﬁﬁmﬁol R9;

cymmo[cl[t Qﬁﬂthradlaméylhwz 4]maz¢lo[4f3l—m]py1@nejzlhmd;8 0@5R6 is

t r r?ﬁbgr 6?'[8% ! g{%l y(fx 8%atllu %ubstlﬁxﬁl.;ﬁ%ogn 'I_L?cy AiRes with
gembﬁkhtﬂaitsfaéld,eﬁﬁ)srd HelowGh gﬁj dw)lther gﬂ;ﬁr ¢6 Shell6, 604 ot [Iﬁé’]@lsedmh
pti onal substitute l1to 3 ¢fi Wi
LB GuRPY R e PR A bR e e ol he
10 geg’o% Do g om?r% fifro@dnkatld, sulie 6 ioaaihsubitithte fréth-1G4 4
IS optlona ubst tutﬁ? froml to 3 tines wth

su%@amﬁkbgﬂa@t%fdﬁ Ié%iba Yo n Rm RO is

i ndependent|y selected at each occurrence froma
substituent in the group J3 2R5 25 consisting of
haRoi§dh methybpthyl, onisoprgpd, - NR 2R 3,
-NR12C( 0) NRI 2R13, so0% R145 C(0) 1215, Ci1-C6 al kyl,
C2-C6 al kenyl, C2-C6 al kynyl, C3-C6 cycl oal kyl, and

15 CARGR &Y stctud. loy Ben-imethykher ei n each of Cl-C6 al kyl
C2- C6 al kenyl, C2-C6 al kynyl, C3-C6 cycl oal kyl, and
c4-C7 cycloalkylalkyl IS optlonally substltuted froml
t oRBistH, methyhihydrosylbwtthee Atero ashlatesdypred trifblotmetiy L RR,

an d ﬂ%orometh%xy,

20 R*is phenyl, pyridyl, 2-oxo-pyridin-1{2H)-yl, pyrimidinyl, pyridazinyl, pyrazinyl,
triazinyl, pyranyl, furanyl, pyrrolyl, thiophenyl, pyrazolyl, imidazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl,
indanyl, indenyl, indolyl, isoindolyl, benzofuranyl, benzothiophenyl, indolinyl,
dihydrobenzofuranyl, dihydrobenzothiophenyl, indazolyl, benzimidazolyl,

25  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, 4H-chromenyl, indolizinyl, quinolizinyl, 6a/{-thieno[2,3-
d]imidazolyl, 1 H-pyrrolo[2,3-b]pyridinyl, imidazo[1,2-a]pyridinyl, pyrazolo[1,5-

30 a]pyridinyl, [1,2,4]triazolo[4,3-a]pyridinyl, [1,2,4]triazolo[1,5-a]pyridinyl,
thieno[2,3-b]furanyl, thieno[2,3-b]pyridinyl, thieno[3,2-b]pyridinyl, furo[2,3-
b]pyridinyl, furo[3,2-b]pyridinyl, thienof3,2-d]pyrimidinyl, furo[3,2-d]pyrimidinyl,
thieno[2,3-b]pyrazinyl, imidazo[1,2-a]pyrazinyl, 5,6,7,8-tetrahydroimidazof1,2-



and heteroaryl, wherein each of the aryl or heteroaryl
groups is optionally substituted from1 to 4 tines
with substituents as defined above in RO.

[ 0056] Anot her enbodi nent of the present invention
relates to the compound 5 of fornulae 1(A-D) where: X
is a 5- or 6-nenbered nnnocyclic carbocycl e or

het erocycle or a [5,5]- éb [6,6]-, or

[6, 71-fused bicyclic carbocy e or heterocycle

contai ning 1-5 heteroatons selected fromthe group

copp Elh{z‘l% Qfdﬂgfﬂﬁgﬁﬂﬂpyﬁ%lﬁgﬂeﬂ[l qaﬁzﬁwl blixe-20pt i onal |y

10sU ut ed mes Wi th substituents as

deflitydrabane[dlexaaehika,3-finsthy!-Rroxpadely], 2exgy,3-digydro-14-
. l "' id Q 1 l ’ -
hsﬁﬁ{e‘)?‘%?’ b]%ﬁ'}%}(;ﬂi&nﬁfg}pﬂ SJoRIdj SR, %%Lcﬁ[g 2,51hRdoli 53 4

, , hoxy, fluoro cyano,
t r tiihYdmbeln@mm[bl[Lé]OX@Ziﬂyﬂ,l ol 6ﬁ€tahbd(y ,zzlteazolw 3@ﬂmﬂ‘fﬂﬁlyl,

s o f AR Rt AT 3’%‘?&1 Qﬁ]tl%lz?@f%f aﬁ,git gqggjg_f,}y)cylu c

[ 6orﬁionallsmubs[tﬁ;té'q &r6md el 4 ey wiith sutstifubes yodefined below in R, or

thﬁ(tét férr Ou(p: ?ngng ?Imﬁ)no%/]pﬂ‘c carﬁocx&gso&:hr%%ﬁ)ecscﬁgs ocr&§ gL1 [I’P%jn

0 p[ﬂ,@n at Joy7<udad bictydto&ﬂr‘tfot‘:jaﬂﬁsbr hﬁelé(:)tclleﬁesmnmt]g 1-5 heteroatoms
as defined bel ow in R9

C el e S sosping o Sy g sty Syl SO

10 6- Jﬁbﬁﬁt@t&@&oﬁql’temtﬁﬁels Evithaukeiaiaks as Afinbebaowayri;e or a
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[5,5]-, [6,5]-, [6,6]-, or [6,7]-fused bicyclic
25car bocycl e or heterocycle; 12.2 is H gemdi nethyl,

orrGs ‘Hq}leﬁﬂyk % droﬂ\fleﬁl@chg)?ﬁ Audb, dnlo, CyardeAtraubdimetisy |, or

optj onal | stituted from1 to 3 fines with
subsluprome %ﬁas defined below in Kw, 30R8 is H
gemdimethyl, or Cl-C4 alkyl, where each of the Cl-C4

al kyl is optlonally substituted from1 to 3 tines with
sulbsis itk mstys hgdrogds metber o Brasey Ghipragano, triflygromethyl, or

trifluoromethoxy;

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

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

R® is H, gem-dimethyl, or C;—C4 alkyl, where each of the C;—Cj alkyl is optionally

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

R’ is independently selected at each occurrence from a substituent in the group
consisting of halogen, -NO,, —CN, —OR!', -NR"R'? -NR'2C(0),R",
“NRZC(O)NRRY, -8(0), RM -C(O)R", C;-Cs alkyl, C-Cs alkenyl, C>-Cs alkynyl,
Cs-Cs cycloalkyl, and C4-C; cycloalkylalkyl, wherein each of C;-Cs alkyl, C-Cs
alkenyl, Ca-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 selected at each occurrence from a substituent in the group

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



RO is independently selected at each occurrence froma
substituent in the group consisting of hal ogen, -NQO2,
-CN, I, -Nee, -NRI2C(0)2R13, -NRI 2C(0)NR1212.13, -S(0).
R14, - C(0) R15, Cl1-05 al kyl, C2-C6 al kenyl, C2-C6

al kynyl, C3-C6 cycl oal kyl, and C4-C7 cycl oal | cyl al kyl
wherein each of G -C alkyl, C2-C6 5al kenyl, C2-C6

al kynyl, C3-C6 cycl oal kyl, g CA- C7 cycl oal kyl al I cyl
IS optlonally substituted from1l to 3 tines with
substituents as defined belowin RIO; and Rl is

I nGlePReARRS| Yhaah esdhed tidtarPas Retde ey EBiESs 6;5&?@11@ substituted

substituent in the group consisting of,-CN, hal ogen,
C1iren Idp fyimes wirkpabstituryds prdedined oy imB14, ¢ 0) RL5,

aryl, 10and heteroaryl, wherein each of the aryl or
heteroaryl groups is optlonally substituted from1l to

4 H00REs wi t Mnothoserbadanens obihe geshin Beniivs veatentopdge compound

S[Ogﬁgkéﬁﬁgs ﬁﬁ‘ﬁgﬂpounds of forrmulae I (A-D) of the
e

present 1 nvention are the foll ow ng
t etrahydr obenzo- 1, 4- di azepi ne conpounds: 15l

PRS2 3k RS ALY bR ALk b (33l

- ph’;efﬂy or [&,73;1dseB bto@tlrcadayhdr:méldﬁﬂaanxg‘tle]:cﬁnlmmﬂlgi il SAeproaeims
Leﬁf)eﬁ grom l?le gro¥1p coﬂmstmg of gx?(tgernarrl] roéen_ e]in suﬁﬂrz 8}[) olnLﬂ'y 4ld

10 1 ﬁibaﬂyt&d Ro, 140 B-tinek adhysdbstitdehts bedsmb & bdldw 4] ®T; azepi ne-
7-carbonitrile;
1-phenyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro-1H ben

z oR &k [HL nigH, @mgp bﬂ@opm vl;
207- nethoxy -phenyl1-2, 3, 4, 5-tetrahydro-1H benzo[e] [ 1,

4] di azepi ne;

1-phg hmﬁlgbfgéﬁggﬁﬁﬂ@thoxy) 2,3,4,5-tetrahydro-1H be
nzol e] |azep|ne

15 4- et hyl -1 - phenyl - 2, 3, 4, 5-t et r ahydr o- 1H- benzo[ e] [ 1, 4] d

' aKﬁQ'I—Pﬁl’ethgf ﬁ&&w(yl IJrlethox fluoro, chloro, cyano, trifluoromethyl, or
- phenyl - t'et rahydro- 1H benzo[e] [ 1, 4]

dlﬁﬁﬂQQﬂOﬁxﬁhoxy,
4-isopropyl - 1- phenyl- 2, 3, 4, 5-tetrahydro- 1H benzo[ e] [ 1,
4]d|azep|ne 254, 7-di nethyl - 1

- PRieRyan@R3ams, eEGht indepaitigdiipa I+brifencropedd monbtuilimxarhoewsle or

20 / eqe% 3&251’18' et éjs,%j-P['%?eﬁb,’ 5t By 73k bl UL AMNIE R HRRRZ el
7- c@htanm[g- 145 meﬂoyﬂoéﬂs seléreeftorR {13, slop-condistiml ploxyetinniterzen

7 R SHERLATBERlSaipted gam 4t s i e 4Tt

e]ih B’ AYidi thz efiviae that only one of R?, R’, and R® is 5- or 6-membered

ﬁl_rge%régy I ]éa}a%g%g dﬁ%fatﬁop)éc e (tJreJ {5%5')/% ﬁ }g%f) %8 [7]e}ugg'd ’g‘il]:ychc

25 3CQArbeefdybrHeteRdtfly,1- 7- (trifluoromethyl)-2,3,4,5-tetrah
ydro- 1H benzo [e] [1, 4] diazepine;

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

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

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

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



7-rnet hoxy-4-nethyl - | -phenyl-2,3,4,5-tetrahydro-

1H benzo[e] [1,4] diazepine; 4-nethyl- |

-phenyl1-7-(trifluoronethoxy)-2,3,4,5-tetrahydro-1Hbenz

o[e][1,4]cliazepine; - 40 -

4-met hyl - 1- phenyl - 2, 3, 4, 5-tetrahydr o- 1H-benzo[e] [1, 4] d

i azepi n-7-o0l;

1-(2- quorophenyl) 4- et hyl - %93 4, 5-tetrahydro-1H benz

o[ e][1, 4] t hazepi ne;

1- (3-fluorophenyl)-4-nmethyl-2, 3,4, 5-tetrahydro- 1H benz

0[ i [slmﬂ?lv&rﬂi@ﬂt el¥8ted at each occurrence from a Substltuent in the group
1-(4-fluorop henylg 4-nmet hyl-2, 3, 4, 5 t lgaQ%dng 1H- benz

o[ equpistiug efihalog Oy, 4N, “OR', -NR"R™,

1[ (%‘i@g?@?@g’e‘%lﬂfbﬁRwe—mﬁtig (G4 iy, QEIC%QM@;E)Q ¢ DBz,

1 C3Ce byodoatipheny ©)-C4 cyrdaahigylalipylavherdn eash obfy b skl Chenz

e
1. tiehits AT S alonli 8 ool s Rl
o[ sipstiitited froth late Spinme with substltuents as defined below in R'; and
1- (2-fluorophenyl)-4-methyl-2, 3,4, 5-tetrahydro-1H benz
o[e][1,4]cliazepine-7- carbonitrile;
101 P (iBmfiépsadenin eclyctddo4 exvhtoayireRofan 5 sttatitattyd the-giddpbe

L et A ARG B P B R r S s b2

10 0[ ﬁ']d[hbteﬂdb.dﬂ,a\ﬁl&@dnﬂ each-of erddgi hetbdodxyl groups is optionally substituted

15

25

30

of B R TRySHs e LR . 1Y O O T benz

1-(3- chlorophenyl) 4- et hyl- 2, 3, 4 5-tetrahydro- 1 H benz
o[ e Ll 4]cI|az i ne-7- carhbonitri
- @SB or o SroapoAy fophise AASDY GF e ARSI RRSR A

0[@1]:&’6‘1104&!]1 @ﬂoB@rrzZ 1,48k [Hetcﬁﬂnb&mds
207- quoro 1 quoro hen 4- et hyl- 2, 3, 4, 5-tetrahy
dr brheayb2Aer féﬂrflmfdmrbﬁf siwofsil fldiazepint;

|aze|n

7 THlueod-hep-23, ﬂl,éft@fr:ﬂhﬁﬁyilﬁ henmplicH{-41dizgping: 5- t et r ahydr

l 11
%th‘ﬁ[%?%‘%}f[éﬁa@h‘% I?I%gr%]rogé?{l 4r]rela2ﬁ§ e Carboné 1teet rahydr
o I-phdog R 7-Gtk if promadheti) &2%eh bterahydro-1H- benzo[e][l 4]d1azep1ne
1 hlorq hen f t et rahydr
o- TR PRIT L i st A SR Al | ot Ty
ZSILpﬁeéhyb’F‘l-l(tuﬂomheﬁ&lﬂn)y)?Z 3.4 Gaetmhddmeirhyanz@ e B 4ldztmne ahy

1 4 :
1- ‘? ity Bg#’éﬁhg%ﬁlff lf%ﬁ@% Ry Th‘?’%‘?%"ﬁ‘]Pl"ﬂ%l%eﬁe“tehy| )-2,3, 4,
5 4- gmglﬁhyﬁHnQLlBiﬂﬁﬂEﬁ{f@hfollﬁﬂbdmzatﬁﬁp14ﬂtﬁazepmet oyl)-2.3. 4.
uor.ophe me ri me
5- Zg éQ’PPrQW&I’ ETHB%%T% [t‘étfaﬁ"lxr&]]cﬁg [{ h!g do 1azepin é/
3041741411&1!13&1115&@5@%[314 54etf£ﬁ§rdi'Mi|1ﬂ7bf(nfzcﬁ[bT[l uRiRepidyl ) - 2, 3,
tetrahydro-1H benzo J 4£ dlazeﬁ&gi
1- {HuemRtdomeirelphonyia %.séérry 1ah7dr(0r H-ppgoledhdldisaying, 3, 4,
S5-1.ghibRMNAL@y 1 HERRZ 0D & U sliedhiduaz ERIbBS0 ][ 1,4]diazepine;

7-bromo-4-methyl-1-phenyl-2,3,4,5-tetrahydro- 1 H-benzofe][ | ,4]diazepine;

7 ‘]} Infég'fggl é![‘lél‘l?j’l Eb% %HQI%@YJZH%CHE)%]MM]&&?@&W5 tetrahydr

4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo|e][ 1 ,4]diazepine-7-carbonitrile;
4-methyl-1-phenyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro-14-benzo[e][ 1 4]diazepine;
7-methoxy-4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine;
4-methyl-1-phenyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;



-41 -

1- (3-chl orophenyl)-4-nethyl-7-(trifluoronethyl)-2, 3,4,
5-tetrahydro- 1Hbenzo[ e] [ 1, 4] di azepi ne;

1- (4-chl orophenyl) - 4-nethyl-7-(trifluoronethyl)-2, 3,4,
5-tetrahydro- 1Hbenzo[ e] [ 1, 4] di azepi ne;

51- (2-fl uorophenyl) - 7- net hoxy- 4- net hyl- 2, 3, 4, 5-t et rahy
dro-1H benzo[e][1, 41diazep| ﬁ

1- (3-fl uorophenyl) - 7- net hoxy-'4- net hyl- 2, 3, 4, 5-t et rahyd
ro- 1Hbenzo[ e] [ 1, 4] di azepi ne;

1- { freflrhynong ‘2)834) 5~Zat 'P(QXM b@n [’!Yéi]d@ze%m 7-0l;

, 4, tetrah ro- enzo di_azepi ne;
1- hzz smrepf@pw@ﬁmthmm %‘;EV ffﬂgﬁmzoie]él Admzsine; ahyd

r o Haeng Heghib-1.Adisl) 82605 Arahydro-1H-b 1,41di
1-( chlog%p gnyl)ﬂ% nethoxiﬁyf%e enagﬂg j gz?gﬁrahyd

r ol-(4t fuorpehenyl)-4mdtity-2) 3, Sasighysso- L H- benzo[e][l 4]diazepine;
trah

5 ﬂgiwg%hglg *Aeri]%ﬂ%)i ﬁ%ﬂgtzté}&ﬁ%dré 1R re 1 At ri Lt r @
(@thlmplmphl&ﬁym)thﬂ-m ﬁyelraﬁydroflﬁf-lbanm[o}ﬂhﬁld@anez 3,4

EZFHIUO op yd%q%%[ﬁ]f ﬁlte}mé;d( ?I‘I f uor glr[rézg]tqlaze ‘“32 3,4

51- A Bfluabyteng)-2 Hhet RIS, Dt hikirdH] Hitaneypehled]diazepine- 7-

1- - orophenyl)-4-methyl-7-(trifl uoronethoxy)-2, 3,4
Qgﬁﬁwpﬁﬁydro 1Hbenzo[ e] [ 1, 4] di azepi ne;

10 1- (-2 frturoftepyBaydhyl-2150d, $iyetra By drd-1 Hfbcunt[@ifipd iaxapine2]- 3, 4
thghaneydro 1Hbenzo[ e] [ 1, 4] di azepi ne;
1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine-7-
carbonitrile;
1-(2-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine-7-

15  carbonitrile;

_ 1-(3-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro- 1 H-benzo[¢][ 1,4]diazepine-7-
carbonitrile;
1-(4-chlorophenyl)-4-methyl-2,3.4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine-7-
carbonitrile;

20  7-fluoro-1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4]diazepine;
7-fluoro-1-(3-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1 H-benzo[e][ 1,4 ]diazepine;
7-fluoro-1-(4-flucrophenyl)-4-methyl-2,3,4,5-tetrahydro-14-benzo[ ][ 1,4 ]diazepine;
1-(2-chlorophenyl)-7-fluoro-4-methyl-2,3,4,5-tetrahydro-1 H-benzo[e][ 1,4]diazepine;
1-(3-chlorophenyl)-7-fluoro-4-methyl-2,3,4,5-tetrahydro- 1 H-benzofe][ 1,4]diazepine;

25  1-(4-chlorophenyl)-7-fluoro-4-methyl-2,3,4,5-tetralyydro- 1 H-benzofe][ 1,4]diazepine;
1-(2-fluorophenyl)-4-methyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3-fluorophenyl)-4-methyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro- 1 H-
benzo[e][1,4]diazepine;

30  1-(4-fluorophenyl)-4-methyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro-1 H-
benzo[e][1,4]diazepine;
1-(2-chlorophenyl)-4-methyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
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251- (3-chl orophenyl) - 4-nethyl -7-(trifl uoromet hoxy)-2, 3
,4,5-tetrahydro-1H benzo[e][1, 4] di azepi ne;

1- (4-chl orophenyl) - 4-met hyl-7-(trifl uoronet hoxy)-2, 3,4
, 5-tetrahydro- 1Hbenzo[ e] [ 1, 4] di azepi ne;

1-0- (4-fl uorophenyl)-4-nethyl -2, 3,4, 5-tetrahydro-1H be
nzo[e] [1,4] diazepin-7- 30yl)ethanone;
1-(1-(4-chlorophenyl)-4-nEthﬁ; 2,3,4,5-tetrahydro-1Hb
enzo[e][1, 4] di azepi n-7- ypet hanone;
1-(3,5-difluorophenyl)-4-nethyl-2, 3,4, 5-tetrahydro-1H

berl ¢t8drbphe muaﬁ&l@yme(mﬂmnﬁi’eth 1)-2 3,4,5-tetrahydro-1H-
?34 dll?} ﬁ%ro pheny1l) - 4- met hyl .3 4,5-tet rahydro- 1H

béwﬂ%f[[@lﬂ ‘ﬂdlﬁ]z%ﬂi%?z epi ne;
éelg] gﬁa&é&lﬁ]ﬁl}{ek{flﬁ Q%w#)(ﬂﬂﬁ%lﬁuﬂyiﬁz 35 erkifhifatydr o- 1H

1-Yegzage] ﬂld@@fmﬂpﬁhenyl) 4-merhyl -2, 3,4, 5-tetrahydro- 1H

b I
ST Ea R phey - iU RA R R er ERORIMAGE IR  ahydr o- 1H
b‘@nmﬁﬂélj 41dia4dpaicazepi ne- 7- car bon| trile;

bené t?uo? J{lelﬁﬁﬂ%?azepl %)4 r@etﬁﬁﬁt Q‘S%%t?ﬁhf}drg ket rahydro- 1H
1lﬁﬁaﬁﬂﬂuﬂﬂmaﬂmphenyl) 7-fluoro-4-methyl-2,3,4,5-tetra
0%151!7@%0@){2 E%b%’b %Xlgoﬁéggetf?gw{yfﬂ 3,4,5-tetra
hyﬁﬁﬂ{ﬂHbQﬁﬁaﬁﬁkﬁl 4]d|azep|ne
IR I
15%nﬁﬂgﬂnﬂamﬂﬁnﬁ-dlfluorophenyl) 4 met hyl-2, 3,4, 5-tetr
ahl 3- chlo%cl)_lg-her?yel) 7—n£ett]10[x%—4 methﬁz e,£4 5 tetrahydro 1H-
benzo[e][1,4]diazepine;
1-(4-chlorophenyl)-7-methoxy-4-methyl-2,3,4,5-tetrahydro-14-
benzo[e][1,4]diazepine;
1-(2-fluorophenyl)-4-methyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3-fluorophenyl)-4-methyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-14-
benzo[e][1,4]diazepine;
1-(4-fluorophenyl)-4-methyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro- 1.H-
benzo[e][1,4]diazepine;
1-(2-chlorophenyl)-4-methyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-17-
benzo[e][1,4]diazepine;
1-(3-chlorophenyl)-4-methyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-14-
benzo[e][1,4]diazepine;
1-(4-chlorophenyl)-4-methyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-14-
benzo[e][1,4]diazepine;
1-(1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1 H-benzo[¢][1,4]diazepin-7-
yl)ethanone;
1-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1 H-benzole]f 1,4]diazepin-7-
yl)ethanone;
1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine;
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7-brono-1-(2,4-difluorophenyl)-4-nmethyl-2, 3,4,5-tetrah
ydro-1H benzo [e] [1, 4] diazepine;

7-brono-1-(3, 4-di fl uorophenyl)-4-nmethyl-2, 3,4,5-tetrah
ydro-1H 20benzo[e] [ 1, 4] di azepi ne;

1- (3, 5-di fl uorophenyl)-4-nmethyl-7-(trifluoronethyl)-2,
3,4,5-tetrahydro-1Hbenzo[ e] [ 1, 4] di azepi ne;

1- (2, 4-di fl uorophenyl) - 4- nethl 7-(trifluoronethyl)-2,

3, 4, 5-t et rahydro- 1Hbenzo[ e] [ I7 4] di azepi ne;

251- (3, 4-di fluorophenyl)-4-nmethyl-7-(trifluoronethyl)-

2, ﬁg244 Biffulop Ry D 40md; 1-10§m é%@a]hy&r& - bzs[E R P4 iRizepine;

|quor0fhen yl - -(trlfluoronEthox )

31 43S diflapropkspab d- Tﬂblér?z%ﬁé]tff&ah&‘}fér iz eprelell! Adiazepind;
1- fﬁ}ﬂa@lhfyﬂoﬂﬁn‘;ﬂ Qe;ﬁytﬂf}z_ &rglt&véhy&o(m be‘nka{ef PRI 7-2

tetrahydro-111- benzo Te] di azepi ne;
1- @@xmﬂukfluorophenyl) 4 nethyl 7- (trlfluoronethoxy) 2

31’ gzqza; g %@Mgfghen%ﬁ%yh g]t gclr 1@?@ gl %Id f%gmnce't?-r

ahydmomﬂHbenzo[e][l 4]d|azep|ne

:-l;é;é;’ fll ! l ornolz @&%%102 33, epgpaﬁ%ré llj-rFlggllLX(l) [e]%l Z’]’ddﬁzgputle% r

SkmﬂﬁnﬁﬁHJfluorophenyl) 7- met hoxy-4-net hyl- 2, 3, 4, 5-tet

RSy TR Sty - anyer o- 11t

bamﬁﬂﬂqlimdﬁi@mmgepine 7- carbonitrile,;
(é%dlﬁlégrglal%;}o get?lﬁg 4-merﬂ§1i 9%1 57 te{rtalﬁ)}d];(! &Iﬁ-r omet hoxy) - 2
benzo[e][1,4]diazepine;
1-(3,4-difluorophenyl)-7-fluoro-4-methyl-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
7-bromo-1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
7-bromo-1-(2,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1.H4-
benzo[e][1,4]diazepine;
7-bromo-1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro- 1 H-
benzo[e][1,4]diazepine;
1-(3,5-diftuorophenyl)-4-methyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro-1 H-
benzo[e][1,4]diazepine;
1-(2,4-difluorophenyl)-4-methyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3,4-difluorophenyl)-4-methyl-7-(trifluoromethyl)-2,3,4,5-tetrahydro- 1 H-
benzofe][1,4]diazepine;
1-(3,5-difluorophenyl)-4-methyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro- 1 H-
benzo[e][1,4]diazepine;
1-(2,4-difluorophenyl)-4-methyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3,4-difluorophenyl)-4-methyl-7-(trifluoromethoxy)-2,3,4,5-tetrahydro- 1 H-
benzo[e][1,4]diazepine;



10benzo[ e] [ 1, 4] di azepi ne;

1- (3, 4-di chl orophenyl)-7-fluoro-4-nethyl-2,3,4,5-tetra
hydr o- 1Hbenzo[ e] [ 1, 4] di azepi ne;

1- (3, 4-di chl or ophenyl) - 7- met hoxy- 4-net hyl - 2, 3, 4, 5-tetr
ahydr o- 1Hbenzo[ e] [ 1, 4] di azepi ne;

157- brono- 1- (3, 4- dichlorophenyl) 4 nmet hyl-2, 3,4, 5-tetr
ahydro-1H benzo[e][1, 4]d|az%g

4- et hyl - 1- (napht hal en- 2-y1) 3, 4 5-tetrahydro- 1H ben
zo[e] [1,4] diazepine,

4 IU%S EL)diﬂu%ro&;Hé}@ntﬂlﬁbmaxﬁat YokedyR 23, 445 Eenh}%rdfcahﬂdr o- I Hben

Bﬂ¥ ] di azépi ne- 7- ear boni tri |
ﬂsﬁiéld@zwsww 1- (napht hal en- > y1)-2, 3, 4,5-tetrah
ydf ?z 4@%&%%& f[’/lmé&%éé SRIHE2,3,4,5- tetr%hyéiro 1H-

brono- 4- net 1- (napht haléen-22y1)
4bﬁuwbﬂféhW@ﬂDmiH-benzo[e][1 4] di azepi ne;

£ IO MRl L Lo 2.

4 hﬂmﬁyHI&kWHapmthalen 2-y0-7-(trifluoronethyl)-2, 3,4,

L L T

bamﬂ&hﬁhkl 4]d|azep|n 7- ypet hanone;

R

1030&mﬂﬁEMyhmimﬁﬁ@@hthalen -y1)-2, 3,4, 5- tetrahydro-
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7- itrile;
7- *:%%ﬁHL@‘%%?Wbd} Qgﬁﬁhﬂﬁ%ﬁ4 ta&%§%?§fﬁ,5-tetrahyd
r Obe%’zb[bﬁﬂl}aiaﬁéﬂlﬂe 4] di azepi ne;
br ono- 4- e (napht hal en- 1- -g tetrahydr
o b3 ‘béﬁ@l@{ogﬁql)ﬂ @p@g)@bét Trethyl-2, 34& etrahydro 1

4-waat, ggaﬂn;halen 1 y1) 7- (trlfluoronethoxy) 2,3,
4, 5- ﬁg¥¢ah dr o- 1Hbenzo[ e] azepin

4-Tetorypil-3.4-dishlorbgwh- 41m9@yl Jzi‘ 6t5rtth4hu6rP ot hyl ) -2, 3, 4

ﬁxhgkgmnxﬁkgqﬁ§@enzo[e][1 4] cl i azepi ne;
4-methyl-1-(naphthalen-2-y1)-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine;
4-methyl-1-(naphthalen-2-y1)-2,3,4,5-tetrahydro-1H-benzo[e][ 1 ,4]diazepine-7-
carbonitrile;

7-fluoro-4-methyl-1-(naphthalen-2-y1)-2,3,4,5-tetrahydro- 1 H-benzo[e][ 1,4]diazepine;
7-bromo-4-methyl-1-(naphthalen-2-yi)-2,3,4,5-tetrahydro-1H-benzo[e]f 1 ,4]diazepine;
4-methyl-1-(naphthalen-2-yl)-7-(trifluoromethoxy)-2,3,4,5-tetrahydro-1H-
benzo[e]{1,4]diazepine;
4-methyl-1-(naphthalen-2-yl)-7-(triflucromethyl)-2,3,4,5-tetrahydro-1H4-
benzo[e][1,4]diazepine;

1-{4-methyl-1-(naphthalen-2-y1)-2,3,4,5-tetrahydro-1 //-benzo[e][ 1,4]diazepin-7-
yl)ethanone;

1-(4-methyl-1-(naphthalen-2-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1 4 Jdiazepin-7-
yDpyridin-2(1 H)one;

4-methyl-1-(naphthalen-2-yl)-2,3,4,5-tetrahydro- 1 H-benzo[e][1,4]diazepine-7-
carbonitrile;

7-fluoro-4-methyl-1-(naphthalen-1-y1)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine;
7-bromo-4-methyl-1-(naphthalen-1-yl)-2,3,4,5-tetrahydro- 1 H-benzo[e]{ 1 4 |diazepine;



51- (4- net hyl- 1- (napht hal en-1-y1)-2, 3, 4, 5-tetrahydro-1H
-benzo[e] [ 1, 4] di azepi n-7- ypet hanone;

1- (1-fl uoronapht hal en- 2-y0-4-net hyl-2, 3,4, 5-tetrahydro
-1H benzo[ e] [ 1, 4] di azepi ne7-carbonitrile;

1- (4-fl uoronapht hal en-2-y1)-4-nethyl -2, 3, 4, 5-tetrahydr
0- 1H benzo[e][1, 4] cl i azepi ne- 107-carbonitrile;

1- (5-fl uoronapht hal en-2-y1) - anEthyI-2,3,4,5-tetrahydr
0- 1H benzo[ e] [ 1, 4] di azepi ne7-'carbonitril e;

1-(1- (1-fluoronapht hal en-2-y0-4- et hyl - 2, 3, 4, 5-tetr ahy

dr @k 8k Jen 41 1) 7-AZ Bt BB AN M@ ahydro-1 H-
151- %%ﬂpuoroﬁap)ﬁjt hglﬁen 2- yl)ﬂ’g net hyl - 2y3 4,5-tetr

ahW?QIﬁ Heldsgeniesae] [ 1, 4] di azepi n- 7- yDet hanone;
1 4 ﬁle{lﬁg '(yagmgﬁmm PR1IGor¥thkthefn 784, Jwykax%h;&r&m tetrah

dro-1 | azepi n- 7- ypet hanone;
1 Yeneo{zlb] . d)djazeBacl i oon 5-y1)-4-nethyl -2, 3, 4, 5-tetrahy

5 ggii—:(ﬁi(l—g" gpf gx%a?ﬁtilé]t ﬁgJSQ%ahydrBrlgfngcnﬁo % ﬁ];haze 1%-73r
S-ﬁhﬁmmhyﬁro | H benzo[e][l 4]cI|azep|ne t
1- ]
dré%‘iﬁé J?L‘gﬁe'f‘i‘ ) }l)]%?l;etz E)‘?‘(%)é’#tear O%cll- b nZ%[e ME&I&%EM&
[ di-Edrb&iwitd; ox01- 5. yl) - 4- et hyl - 7- (trlfluoronethyl) 2,3

BRSSP BT 1) o RS RG E PO PR

u)oxy¢adbﬁﬁnﬁ;5 t et rahydro-1 Hoenzo[ e] [ 1, 4] di azepi ne;

%5@%&%&7@?@3 e %*@ﬁ ?% 4&*&%@%?@% [ idiactpine-

30;10?({9&{1@1 -b] thi ophen 2-yl)-4-nethyl-2, 3, 4, 5-tetrahydr
o- 1H benzo[e][ 1, 4 ne- 7- carbonltrlle

1-{- Geﬂz%t[%qrtaﬁhtbﬁﬁé% xtis %Elyfhnl bty eraydoal s t et r ahydr o-
| Hschediz®l elladerhl diy@z@pidRe: 7- carbonitrile;

15 1-(1 -(4-ﬂuoronaphthalen—2-yl)—4-methyl—2,3,4,5-tetrahydro- 1H-
benzo[e][1,4]diazepin-7-yljethanone;
1-(1-(5-fluoronaphthalen-2-yl}-4-methyl-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepin-7-yl)ethanone;
I-(benzo[d][1,3]dioxol-5-y1)-4-methyl-2,3,4,5-tetrahydro- 1 H-benzo[e][ 1,4]diazepine;

20  1-(benzo[d][1,3]dioxol-5-yl)-7-bromo-4-methyl-2,3,4,5-tetrahydro-15-
benzo[e][},4]diazepine;
1-(benzo[d][1,3]dioxol-5-yl)-4-methyl-2,3,4,5-tetrahydro-1H-benzofe][ 1,4 ]diazepine-
7-carbonitrile;
1-(benzo[d][1,3]dioxol-5-yl)-4-methyl-7-(irifluoromethyl)-2,3,4,5-tetrahydro-1H-

25  benzofe][1,4]diazepine;
1-(benzo{d]{1,3]dioxol-5-yl}-4-methyl-7-(irifluoromethoxy)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(benzo[d][ 1,3]dioxol-5-y1)-7-methoxy-4-methyl-2,3,4,5-tetrahydro-14-
benzo[e][1,4]diazepine;

30 1-(benzo[b]thiophen-2-yl)-4-methyl-2,3,4,5-tetrahydro- 1 H-benzo[e][ 1,4]diazepine-7-
carbomitrile;
1-(benzo[b]thiophen-5-yi}-4-methyl-2,3,4,5-tetrahydro- 1 H{-benzo[e][ 1,4]diazepine-7-

carbonitrile;
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1- (benzo[ b] t hi ophen-6-y1)-4-nethyl-2, 3,4, 5-tetrahydro-
1H benzo[ e] [ 1, 4] di azepi ne-7- carbonitrile;
1- (benzof uran-2-yl)-4-nethyl -2, 3,4, 5-tetrahydro-
1H benzo[e] [ 1, 4] di azepi ne-7- carbonitrile;
51- (benzof uran-5-yl)-4-nethyl-2, 3,4, 5-tetrahydro- 1H be
nzo[c][1, 4] di azepi ne-7- carhogitrile;
1- (benzof uran-6-yl)-4-nethyl-2, 3,4, 5-tetrahydro-1 H ben
zo[e][1,4]diazepine-7- carbonitrile;

4- (4bemed[bitiogheploeyt) d-nidity]-4, 35 I-etralgldye t -bitolgi 210diedepihe-7-
4] di azepj n- 7-yl ) nmor phol i ne;
104 tﬁbﬁ'r-l-phenyl 7-(piperazin-1-yl1)-2,3,4,5-tetrahy

dr o(denzdrenz-ole)4-tnethldp 3 ZePichstiydro-1H-benzo[e][ 1 4]dlazep1ne -7-
4- et hy1- 7- (4- et hyl pi perazin-1-y1)-1-phenyl - ,4,5-1
et FAMPHPE: 1Hoenzo[ e] [ 1, 4] di azepi ne;

7- 1 D per Ay én didzepiheny! -
A éﬂ’a&?ﬁ%*s‘?;”ﬁ%d?%%b%h;%%eflﬁf%i’% SRl didecpheny

15%UW%WT : met hyl -1 - pheny1- 2, 3, 4, 5- tetrahydro- I

g&%&bfﬁﬁi 6[&)»:&%&@?-@@'4% t%fr oRE B2k Afe] [ 4y RLlpRBGDE;
hyl - "I - pheny tetrahydro 1H benzo[ e]

meﬂqaﬁa@epun 7- yI)oxazolldln 2- one;
T b S sy
p‘hensﬂylf Epﬂﬁwl-?r-(plecmahy dil)o2, 1 ¥ ey fie} [Fbatofed{2 djdisrchine;
y pp Hgﬁlﬁf g{‘ﬂé 9/’%)%%532 ?ﬁe%h I1 @e@ylz 354 P eef‘trdh%dr(c)i ro- 1H benzo
[ et}eh:lq[é][lj#]dmeqipme— 7 yO’mr phoI i ne;
AR B SO P R oy B pn R, S sl 17 ¢
benzo[e] [1,4]diazepine;
1-{4-(4-methyl-1-phenyl-2,3.4,5-tetrahydro-1 H-benzo[e][ 1,4]diazepin-7-yl)piperazin-
1-yl)ethanone;
3-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-yl)oxazolidin-2-
one;
1-(4-methyl-1-phenyi-2,3,4,5-tetrahydro-1H-benzole][ 1,4]diazepin-7-yl)pyrrolidin-2-
one;
1-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e]] 1 ,4]diazepin-7-yl)piperidin-2-
one;
4-(1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1 H-benzo[e][1,4]diazepin-7-
yDmorpholine;
1-(4-fluorophenyl)-4-methyl-7-(piperazin-1-yl)-2,3,4,5-tetrahydro-1.H-
benzo[e][1,4]diazepine;
1-(4-fluorophenyl)-4-methyl-7-(4-methylpiperazin-1-yl)-2,3,4,5-tetrahydro-1 H-
benzole|[1,4]diazepine;
7-(4-(ethylsulfonyl)piperazin- 1-yl)-1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-
1H-benzo[e][1,4]diazepine;
1-(4-(1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1 H-benzo[e][ 1 ,4]diazepin-7-
yl)piperazin-1-yi)ethanone;



1- (4-fl uorophenyl) - 4-net hyl-7-(4-nethyl pi perazin-1-y1)
-2,3,4,5-tetrahydro-1Hbenzo[ e] [ 1, 4] di azepi ne;
7-(4- (et hyl sul fonyl) pi perazi n-1-y1)-1-(4-fl uorophenyl)
-4- et hyl - 23, 4, 5-tetrahydr o-
301H benzo[ e] [ 1, 4] di azepi ne;
1-(4-(1-(4-fluorophenyl)-4-nethyl-2, 3,4,5-tetrahydro-1
H-benzo[e] [I , 4] diazepin-7- gepi perazin-1-ypet hanone;
- 46 - 3-0 '
-(4-fluorophenyl)-4-nethyl -2, 3,4, 5-tetrahydro- 1H benzo
[ e} (1 (ﬂﬂﬁﬁrqﬁepﬁ)m ?netMDG}G&Zﬁ}teihdhyﬁm?—-l Brenzo[e][1,4]diazepin-7-
&% % 1flu henyl) 4-met hyl-2, 3,4, 5-tetrahydro-1HDb
Parqlifinag-g zepln 7- yQpyrrolidin-2-one;

511(11.(4 ﬂudrbplﬁﬁﬁphemﬂy) 24 4,5-tetrahydro-1H-benzo[e][ 1 4]diazepin-7-
nmet hyl 4, 5- tetrahydro 1H benzo[e] [ 1, 4] di azepi n-7-

3,
y pﬂpﬁi’gf’l@fpﬁ P one;

54-(& r-(ﬁﬁédr%%ﬁﬂjlmlb)w 4:30E4 t&flh)%ro%m vendofdjf1af)¥idiepimlt+ b
enzo[e][l ] di'azepi n-7- yOnor phol i ne;
1-YRndrder bpReny 1) - 4- net hy1- 7- (pi per azi n-1-y1) -2, 3, 4, 5

-t@af Mk Sohi A%ﬁ@;@s ehranyildli BZRRING(1,41d 7-
g ?buogophenyl L 1t% 4- et hyl gpgerggfﬁ??{y 1)

Zﬂﬁmnp@ﬂmeirahydro 1Hbenzo[e][1 4] di azepi ne;
el e L<Eﬁ’g‘§?%i‘;€%wé‘a% ’““’f ?*?’d* A oeni he.
1015&m@46nm4@22ﬁmuorophenyl) 4-met hy1- 2 5-tetrahydro
;/;g';%gl?ogrg;[h%l&fh ﬁ %ﬂgﬁg r?geu?%plﬁerazm l—yl) 2,3,4,5-tetrahydro- 1 F-
Uﬁmhﬂd@raﬁh@qy&a 4-met hyl -2, 3, 4, 5-tetrahydr o- 1H benzo
i Lt e R e e R T
enWﬂbakokM14kﬁMﬁpmain-7- 20yl ) pyrroli di n- 2- one;

15  1-(4-(1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)piperazin-1-yl)ethanone;
3-(1-(2-fluorophenyl}-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1 ,4]diazepin-7-
yloxazolidin-2-one;
1-(1-(2-fluorophenyl)-4-methyl-2,3 .4 5-tetrahydro-1 H-benzo[¢][1,4}d1azepin-7-

20 yDpyrrolidin-2-one;
1-(1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1, 4]dlazep1n-7-
ylpiperidin-2-one;
4-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1 H-benzofe][ 1,4]diazepin-7-
yl)morpholine;

25  4-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro- L H-benzo[ e]f 1 ,4]diazepin-7-
yl)benzamide; '
1-{(4-chlorophenyl)-4-methyl-7-(piperazin-1-yl)-2,3,4,5-tetrahydro- 1 H-
benzo[e][1,4]diazepine;
1-(4-chlorophenyl)-4-methyl-7-(4-methylpiperazin-1-yl)-2,3,4,5-tetrahydro-14-

30 benzo[e][1,4]diazepine;
7-(4-(ethylsulfonyl)piperazin-1-yi)-1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-
1H-benzole]|1,4]diazepine;



1-(1-(2-fluorophenyl)-4-nmethyl-2,3,4,5-tetrahydro-1HDb
enzo[e][1, 4] di azepi n-7- yl) pi peridin-2-one; 4-0

- (4-chl orophenyl) - 4- net hyl - 2, 3, 4, 5-t etrahydro- 1H benzo
[e][1, 4] di azepi n-7- yQOror pholine; 254-0

- (4-chl orophenyl) - 4- met hyl - 2, 3, 4, 5-t et rahydro- 1H benzo
[e][1, 4] di azepi n-7- yQobenzam de;

1- (4-chl orophenyl) - 4- met hy1- 7~(pi perazin-1-y1)-2,3,4,5
-tetrahydro- 1Hbenzo[ e] [ 1, 4] di azepi ne;

1- (4-chl orophenyl) - 4- net hyl - 7- (4- met hyl pi perazin-1-y1)
-7 2 % 24—41—5%&llﬁér6?1?ﬁﬁ5-?ﬂﬂdfhylagb£5ml aﬁ%-cgrd—iHﬁdioﬁii] Elpd]dliﬁZepin—;-
-(4- (et S on pi perazin-1-y1)-1-(4-chl orophenyl
-4YH@§%§?XQ?§G@?%%F%trahydrolH—benzo[e][1,41diazepine;

- §—£1-}4-chIorophenyI)-4-methyI—2,3,4,5-tetrahydro-lH-benzo[e][1,4]diazepin-7-
1-(4-(1-(4-chl orophenyl)-4-nethyl-2, 3, 4,5-tetrahydro-|
H penzetlEfT2-0n%:di azepi n- 7- yppi per azi n- 1- y1) et hanone;

53- (—I(l—(4~chioro henyl]_—4-methyl—2 3.,4,5-tetrahydro-1H-benzo[e][1,4]diazepin-7-
- (4-chl or ophenyl) - 4- et hyl’- 2, 3,4, 5-t et r ahydr 0- 1H benzo
[ eYPyrelidingzesi n- 7- yOoxazol i di n- 2- one;

51 - - 5 g
SRR oLl el it s
1- ylipifetidoh?-onophenyl) - 4- met hyl- 2, 3, 4, 5-t et rahydro

1 P ER B PR B S A G Rin

10 englyfyeldn2(4domz epi n- 7- 10yl ) pyri di n-2(1H) -one; 4-0

er SPGB S o s B s P LB AR 5.

1-{1¥n&phbifnkyor ophenyl) - 4- net hy1- 7- (pi perazin-1-y1)-2,3

' 41 —%3_,g—%}f[u%po%gén?ﬂ)}4Hglgtﬂ§19';—ai;ge%éz€'r]- 9—iyﬁ-22?£éil,ggétrahydro- 1H-
benzo[e][1,4]diazepine;

15 1-(3,5-difluorophenyl)-4-methyl-7-(4-methylpiperazin-1-yl)-2,3,4,5-tetrahydro-1H-
benzofe][1,4]diazepine;
1-(3,5-difluorophenyl)-7-(4-(cthylsulfonyl)piperazin-1-yl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e]{ 1,4]|diazepine;
1-(4-(1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro- 1 H-benzole][ 1,4]diazepin-

20  7-yl)piperazin-1-yl)ethanone;
3-(1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro- 1 H-benzo[e][ 1 ,4]diazepin-7-
yDoxazolidin-2-one;
1-(1-(3,5-difluorophenyl}-4-methyl-2,3,4,5-tetrahydro-1 H-benzo[¢][ 1 4]diazepin-7-
yDpyrrolidin-2-one;

25  1-(1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro- 1 H-benzofe][ 1 4]diazepin-7-
yl)piperidin-2-one;
4-(1-(2,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro- 1 H-benzo[e][ 1,4 ]diazepin-7-
yl)morpholine;
1-(2,4-difluorophenyl)-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro- 1 H-

30  benzole][1,4]diazepine;
1-(2,4-difluorophenyl)-4-methyl-7-(piperazin-1-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;



151- (3, 5-di fl uor opheny1) - 4- met hy1- 7- (4- met hyl pi perazi n
-1-y1)-2,3,4,5-tetrahydro-1H benzo[e][ 1, 4] di azepi ne;
1-(3,5-difluorophenyl)-7-(4-(ethyl sul fonyppi perazin-1-
yl)-4-methyl -2, 3, 4, 5-
tetrahydro-lkbbenzo[e][1,4]diazepine;
1-(4-(1-(3,5-difluorophenyl)-4-nethyl-2, 3,4,5-tetrahyd

ro-1H-benzo [e] [ 1, 4] di azepi nyg207-yl) pi perazin- 1
-yl ) et hanone;
3-(1-(3,5-difluorophenyl)-4-nethyl-2, 3,4, 5-tetrahydro-

1|-k @Mﬂu@ﬂoﬁaﬂenﬂ)dll-ﬁzﬂiplLﬂ(ﬂmetyﬁylbméﬁlzm - yl;;tm 425-erelydio- ( A-

Sbe&?—?[ﬂﬁbfl@ﬂﬂ%@ﬂ%) 4-met hyl -2, 3, 4, 5-t et rahydr o- 1H benz

0 1704 gha#in 4= @N&-methyl-2,3,4,5-
25{1€“al Qbﬂ&??Jg?gbmyﬁﬂﬁ?$2bﬁefh§1 %pS ftg tetrahydr
tEP:Plb’éWzU[{'@PEZP [cAl fildiazeping- 7- yppi peri di n- 2-one; 4- (|
5 gf‘ud('[zfat' &iﬁﬁ&%}ﬁﬁyﬂh rfiaﬁgﬂlzfm S%n%hfdrélhﬁﬁehﬁﬂéﬁgr Dyetibipin-
enz di azepl n-7- y1)norphol i ne
1-7-2 wp@?mnﬂdﬂbﬁMEﬁyl) 4- nethyl 7- (pyrlda2|n 3-y1)-2,3
/ Zepin.T-
S R RN P el e G B  iscenin 7
4w5maaﬂmah&dﬁo 1Hbenzo[ e][ 1, 4] di azepi ne; - 48 -

! G SRS S PR PR .
IOJ_ﬂﬁnﬂaﬁmﬁDumepphenyl) 7-(4-(ethyl sul fonyl)pi perazin-1

y -l%%dgﬁig_ﬂ{rpptbegﬁg [ eithyf 2345 Al dig:  H-benzolel[ 1 A diazepin-7-

5 Iylfpdpetidin(Rork; di f | uor opheny1l) - 4- nethyl 2,3,4,5-tetrahy

: r@é{k{& 5 o‘{qpefkgl}}%g%fﬂé{ﬁé%g ‘IP é—tﬁrahydro— 1H-benzo[e][1,4]diazepin-7-

(ﬂhaorophenyl) 4- met hyl - 2, 3, 4, 5- tetrahydro 1Hb
-enz&{ 4]d|a epi n- poxazo

7.
HPHFYIY OBHEHS” rinesi Ly@ 4533y Hhy o o-
1"!5&‘:1%[3]@1 gilaepHldi azepi n- 7-
1-(3,4-difluorophenyl)-4-methyl-7-(4-methylpiperazin-1-yl)-2,3,4,5-tetrahydro-1 H-

15

benzo[e][1,4]diazepine;
1-(3,4-difluorophenyl)-7-(4-(ethylsulfonyl)piperazin- 1-yl)-4-methyl-2,3,4,5-

20  tetrahydro-1H-benzo[e]f1,4]diazepine;
1-(4-(1-(3 4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e ][ 1,4 ]diazepin-
7~yl)p1'pérazin- 1-yl)ethanone;
3-(1-(3,4-diftuorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1 ,4]diazepin-7-
yl)oxazolidin-2-one; '

25  1-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1 H-benzo[e][ 1,4 ]diazepin-7-
yl)pyrrolidin-2-one;
1-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro- 1 F{-benzo[e][ 1,4]diazepin-7-
yl)piperidin-2-one;
4-(1-(3,4-dichlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4 ]diazepin-7-

30  yDmorpholine;
1-(3,4-dichlorophenyl)-4-methyl-7-(piperazin-1-yl)-2,3,4,5-tetrahydro-1H-
benzo[¢][1,4]diazepine;



10yl ) pyrrolidin-2-one; 1-0

-(2, 4-di fl uorophenyO-4-net hyl -2, 3, 4, 5-t et rahydr o- 1H be
nzol[ e] [ 1, 4] di azepi n-7- yppi peri di n-2-one; 4-0
-(3,4-difluorophenyl)-4-nethyl-2,3,4,5-tetrahydro-1HDb
enzo[e][1, 4] di azepi n-7- yQror phol i ne;

151- (3, 4-di fl uor ophenyl) - 4- net hy1- 7- (pi perazin-1-y1)-2
, 3,4, 5-tetrahydro- 1H benzo[ gh[ 1, 4] di azepi ne;

1- (3, 4-di fl uorophenyl)-4-net hyl - 7- (4- met hyl pi perazi n-1
-yl1l)-2,3,4,5-tetrahydro-1 Hoenzo[e][1 , 41di azepi ne;

1-{. ’9‘34411@?%@@&@@%3&@}.7 {4-breltgtperaitl- f@maezm pedtakydie-15-
nme
20%@Pﬂﬁﬂyﬂ%%ﬂﬂwp%enzo[e][1 4] di azepi ne;

1- fl ﬁ,fﬁ-@irc(ll%r(ﬂ)héﬂﬂ)l-ﬂgf - QBRGNS pipetaiil r-2)-3.atlivl e 4, 8thy dr
o- enzo
[ efefrabydiod} Zpereleiyiidigaep@eazi n- | - yl ) et hanone;
3-{ L £:3 b M &rin-
5 L b o By . S g -Gt LT A
(Byhpumﬁ$wdﬂdpﬂ@my@) 4-methyl -2, 3,4, 5-tetrahydro-1HDb

en%&{ &]dll{ ﬁcﬁk%@ﬂ@gﬁ-ﬁy&hﬂwx r‘jrtgtlrd gth% 278880l Q diaze m-g-

uor t’hyl - -tetrahy ro-l
enﬂ}a{xez]o[hﬂméq dicazepi n-7- yQOpi peri d| n-2-one; 4-0

-e ggg}?a%n%?&l?lgpg%gg%ﬁ A‘U}tﬂy%g Q%l—te@ahgpll% 15? BS‘IZB [%T[X g«j(f?aztl:;“h b
10 1-{Ijpy#olidiatttamepphenyl) - 4- met hy 1- 7_(p|p¢ra2|n 1-y0-2, 3,
L AR it e
peridind®2-bnd; et r ahydr o- 1Hoenzo[ e] [ 1, 4] di azepi ne;
yf§ %@;g@kﬁgﬁghﬁ%ﬁmw&) 1 CRLLSY L omYRRIPERAZ - 1-
tq&ﬁgﬂym &ﬁhﬁﬁazo[e][l 4]d|azep|ne
15 4 r%n@mybg&%gpgﬂ@m E{]i’ bheny 3L i iydts Tt €t rany
benzo[e][1,4]}diazepine;
4-methyl-7-(4-(methylsulfonyl)phenyl)-1-phenyl-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
2-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[¢][1,4]diazepin-7-yl)benzonitrile;
20 3-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4 ]diazepin-7-yDbenzonitrile;
4-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-yl)benzonitrile;
-(4-fluorophenyl)-4-methyl-7-(2-(methylsulfonyl)phenyl)-2,3,4,5-tetrahydro-1 /-
benzofe]{1,4]diazepine;
1-(4-fluorophenyl)-4-methyl-7-(3-(methylsulfonyl)phenyl)-2,3,4,5-tetrahydro-1 /-
25  benzo[e]{1,4]diazepine;
1-(4-fluorophenyl)-4-methyl-7-(4-(methylsulfonyDphenyl)-2,3,4,5-tetrahydro- 1/~
benzo[e]{1,4]diazeping;
1-(4-chlorophenyl)-4-methyl-7-(2-(methylsulfonyl)phenyl)-2,3,4,5-tetrahydro-14-
benzo[e][1,4]diazepine;
30  1-(4-chlorophenyl)-4-methyl-7-(3-(methylsulfonyl)phenyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-chlorophenyl)-4-methyl-7-(4-(methylsulfonyl)phenyl)-2,3,4,5-tetrahydro-14-
benzo[e][1,4]diazepine;



10

15

20

25

30

I perazi n- 1- ypet hanone;

1- (3, 4-di chl orophenyl) -4-net hyl- 2, 3, 4, 5-t et rahydr o-
benzo[e][1,4]diazepin-7- ypozazol i di n- 2- one;

1- (3, 4-di chl orophenyl) - 4-net hyl- 2, 3, 4, 5-t et rahydr o-
benzo [el [1,4]diazepin-7- 10yQOpyrrolidin-2-one;
1-(3

-dlchlorophenyl) 4-met hyl - 243, 4, 5-tetrahydr o- 1H benz
o [e][1,4]diazepin-7- yl)pipeéridin-2-one;

4- et hyl - 7- (2- (et hyl sul f onyl ) pheny1) - 1- phenyl -2, 3, 4,5

-ty ﬁhl}ﬂ@bl@phelﬂﬁ‘) sbeeaal B2-(dktiddlifangphast)-2,3,4,5- tetrahydro-1 H-
154- net h (3- (et hyl sul f onyl ) pheny1l) - 1- phenyl 2,3,4
ém?éﬂﬁ% :HP6q1¥P benzo[ e] [ 1, 4] di azepi ne;

4- ey, ﬁﬂlhugmfyﬂengl)ﬁliﬁyﬂnflUi £ ByRAEB YA phdny DT 5=t rabydro 5 H-

-tetrahydro- 1Hbenzo[ e] [ 1, 4 di azepi ne;
2-Renzalel hyldiazeiseny 1- 2, 3, 4, 5-t et r ahydr o- 1H benzore] [ 1,

4] g 1U4| hylsulfonylyphenyl)-2,3,4,5-tetrahydro-1H-
ZOgtﬁ%&ogh%ﬁp eﬁ@’- { ﬁmtg Stu e?rrlya)lll)y%lnryo) iH be%?ofe?[

11ﬁ$ﬁﬂé&bﬁﬂﬁzqﬂm®enzonltr|Ie
mtflﬁgtlo;}ﬂe %E%”ﬂéé—th ﬁ(ﬁ(n%tﬂy%hrféﬁwﬁh&yia& DeRzalsldrd.14-

4]d|éze I'n enzon
GﬁmmHQEEQMhEﬂyma 4- nethyl 7 (2- (et hyl sul fonyl ) pheny1

L RS P LB TSy
1ﬂxﬁmﬂeﬂlﬁdmﬁmnmmydro 1H 25benzo[e][ 1, 41 di azepi ne;
1) 1 éi %dl %ér% h 3 n ylalthy }_El (i,r]nzegl[ ﬁuttﬁ rﬁﬁpggngg)% § Q @){Lt}alﬂpcﬁ'g Y1 H-
11@Amqqlnﬂamhgmmﬂ) 4- et hyl-7- ( 2- (nethylsulfonyl)pheny
UL TERY oA G haRR P DRE hy ShoP e ROt Py P
Nybkhzade B, Hdhzdpeier ahydr o- 1H benzo[ e] [ 1, 4]diazepine
Ty eyt e P bR G T SR AEm BT
benzo|e][1,4]diazepine;
2-(4-methyl-1-phenyl-2,3,4,5-tetrahydro- 1 H-benzo[c][ 1 ,4]diazepin-7-yl)thiazole;
2-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1 4]diazepin-7-yDoxazole;
4-methyl-1-phenyl-7-(1 H-pyrazol-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
4-methyl- 1-phenyl-7-(1 H-pyrazol-1-y1)-2,3,4,5-tetrahydro-1H-
benzo[e]{1,4]diazepine;
2-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-yl)-1,3,4-
thiadiazole;
5-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1 ,4]diazepin-7-yl)-1,2,4-
thiadiazole;
2-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-yl)-1,3,4-
oxadiazole;
4-methyl-1-phenyl-7-(1H-1,2,4-triazol-1-y1)-2,3,4,5-tetrahydro- 1 H-
benzo[e][1,4]diazepine;
2-(1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1//-benzo[e][1,4]diazepin-7-
yl)thiazole;



- 50 -
1-(3,5-difluorophenyl)-4-nethyl-742-(nmet hyl sul fonyl) ph
enyl) -2, 3,4, 5-tetrahydro-1Hbenzo[ e] [ 1, 4] di azepi ne;
1-(3

, 5-di fl uorophenyl) - 4- net hyl- 743- ( net hyl sul f onyl ) pheny1
)-2,3,4,5-tetrahydro- 1Hbenzo[e] [1, 4] di azepine; 51 -(3
, 5-di f 1 uoropheny1) - 4- met hyl - 2¢4- (met hyl sul f onyl ) phenyl
)-2,3,4,5-tetrahydro-11/- benzo[e] [I| ,4]diazepine;

1- (3, 4-di fluorophenyl)-4-nmethyl-742- (et hyl sul f onypphe
ny4) t-&-Buctorfeh)-t-akidi-034; b enainided-[ A béhai < etldiagepin-7-
1- (3, 4-di fl uorophenyl)-4-net hyl- 743- (met hyl sul f onyl ) ph
enyoxaley 4 5 tetrahydro-1H 10benzo[e] [1, 4]

di P—g&ﬂﬁ(ﬁ'@ phenyl)-4-methyl-7-(1 H-pyrazol-1-yl)-2,3,4,5-tetrahydro- 1 H-
1-(3, 4- '?Iuorqphenyl)-4-nethy1-744-(nethylsulfonyl)ph
enYepyelpll B4liageRing; r ahydr o- 1Hbenzo [e] [1, 4] di azepi ne;

4- yef. z 14T S 1 -2-y1l
B b g T b R

15kenpeiehhl4ldragpigaret hyl sul f onyppheny1) - 14napht hal en- 2-y
%L%—flﬁg%—ﬁgloﬁqﬂh?ﬁﬁﬁﬁ‘mk@l—%,'3';4,ﬁ%ﬂ%ﬁ&dﬁ@l[ﬂlﬂ:nﬂe] A AZBRIHRET-y1)-
- phésyoixadiaBled, 5- t et r ahydr o- 1H-benzo[ e] [ 1, 4] di azepi n- 7-
O A N T S SR o b i B
10 yDo%.azhihdiazole;
R RSO LRI S Bt S A5
4- neghiddidzophenyl - 741H pyrazol - 1-y1) - 2, 3, 4, 5-t et r ahydr
2 RO Bt 3 L ST e el b et o
[ beAbslb g eRiafepingy1) - 1, 3, 4- thi adi azo | e;
15 [2?{2531]4@,% h%;';hﬁ%ﬁ%%e}ﬁ%}%;3%J§te?rhﬁ)%35-?gyb%5§6[éH,ﬂgﬁge%ﬁn‘? ;
yl)thiazole;
2-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[ ][ 1,4]diazepin-7-
yhoxazole;
1-(4-chlorophenyl)-4-methyl-7-(1H-pyrazol-1-yl)-2,3,4,5-tetrahydro-1H-
20  benzo[e][1,4]diazepine;
1-(4-chlorophenyl)-4-methyl-7-(1 H-pyrazol-4-yl)-2,3,4,5-tetrahydro- 1 H-
benzofe][1,4]diazepine;
2-(1-(4-chlorophenyl)-4-methyl-2,3 4,5-tetrahydro-1H-benzo[e][ 1 ,4]diazepin-7-yl)-
1,3,4-oxadiazole;
25  2-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-yl)-
1,3,4-thiadiazole;
5-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro- 1 H-benzofe][ 1,4 ]diazepin-7-yl)-
1,2,4-thiadiazole;
1-(4-chlorophenyl)-4-methyl-7-(1#-1,2,4-triazol-1-y1)-2,3,4,5-tetrahydro- 1 H-
30 benzole][l,4]diazepine;
2-(1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro- 1 H-benzo[e][ 1 ,4]diazepin-7-

yhoxazole;
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t hi adi azo | e;

2(4-met hyl-1- phenyl-2, 3, 4, 5-tetrahydro- 1H benzo] e]

[1, 4] di azepin-7-y1)-1, 3, 4- oxadi azo | e;

4- et hyl -1 - phenyl-741H 1, 2, 4-triazol-1-y1)-2, 3,4,5-tet
rahydro-11/- 30benzo[e][1, 4] di azepi ne; 2-0
(4-fluorophenyl)-4-nethyl-2, 3,4, 5-tetrahydro- 1H benzo]
e][1, 4] di azepin-7- yQthiazol g - 51 -
2-(1-(4-fluorophenyl)-4- nethy% 2,3,4,5-tetrahydro-1HDb
enzof[e][1, 4] di azepi n-7- ypoxazole

1-1-4r-§3, L eifiopbpyiH)-4dnsrrlDy3l4, T 4dibhiyqryrlaziinzdie W 1LY Jd Rz chind 7-
5- tetrahydro 1Hbenzo[ e] [ 1, 4] di azepi ne;
5 xthiagqigior opheny1) - 4- met hyl1- 7- (1H pyrazol - 4-y1)-2, 3, 4

5r- £5-AaYRp R -ReRA0]L- 43001 3TENB AS tetrahydro-1H-
tfluoro Eeni?k 4- n%lthﬁl[h&yr 4, 5-tetrahydro-1H benzo

e‘]en{mle]«ﬁ& dﬁlz%}’ﬁilem 7-y1)- 1,3 , 4-oxadi azol e:

t _1H b
enzi’r b anaphacidhory- (1 Ak o Solsat et

5- t(eazc([es;l{ ﬂd@zmnyl) 4-met hyl- 2, 3, 4, 5-tetrahydro-1H b

e e

2,8)-4,38-axediratydr o- 1Hbenzo[e][1 4] di azepi ne;
Lo O IS e o e
2-ﬂﬂ1644hhdmnﬂ@henyl) 4-met hyl -2, 3, 4,5-tetrahydro-1Hb
1- %gl[ ]fﬁ[ % p4 1 A §) Iél?{nei?m\il 350304( g %e?raﬁydm 1H-benzo[e][1,4]diazepin-T7-
1thxBath¢inM&) , 3, 4, 5- tetrahydro 1H
1-(3,5-difluorophenyl)-4-methyl-7-(1H-1,2,4-triazol-1-y1)-2,3,4,5-tetrahydro-14-
benzo[e][1,4]diazepine;
2-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepin-7-
yl)oxazole,
2-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro- 1 H-benzo[ ¢][ 1,4]diazepin-7-
yl)thiazole;
1-(3,4-difluorophenyl)-4-methyl-7-(1 H-pyrazol-1-y1)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3,4-difluorophenyl)-4-methyl-7-(1H-pyrazol-4-yl)-2,3,4,5-tetrahydro- 1 H-
benzo[e][1,4]diazepine;
2-(1-(3,4-difluorophenyl)-4-methyi-2,3,4,5-tetrahydro-1 H-benzo[e][ 1,4 |diazepin-7-
yl)-1,3,4-oxadiazole;
2-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][  ,4]diazepin-7-
yl)-1,3,4-thiadiazole; '
5-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro- 1 H-benzo[e][ | ,4]diazepin-7-
yl)-1,2,4-thiadiazole;
1-(3,4-diflucrophenyl)-4-methyl-7-(1/H-1,2 4-triazol-1-yl)-2,3,4,5-tetrahydro-14-
benzo[e][1,4]diazepine;
2-(4-methyl-1-(naphthalen-2-y1)-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepin-7-

yloxazole,
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20benzo[ e] [ 1, 4] di azepi ne;

1- (4-chl orophenyl)-4-net hyl-7-(1H pyrazol -4-yl)-2, 3, 4,

5-tetrahydro- 1Hbenzo[ e] [ 1, 4] di azepi ne; 2-0

- (4-chl orophenyl) - 4- met hyl - 2, 3, 4, 5-t etrahydr o- 1H benzo

[e][1, 4] diazepin-7-y1)- 1,3, 4-oxadi azole; 252-0

-(4-chl orophenyl) - 4-net hyl - 2, 3, 4, 5-t et rahydr o- 1H benzo

[e][1, 4]diazepin-7-y1)- 1,3, 43thiadiazo |e;

5-(1- (4-chl orophenyl)-4-nmethyl-2,3

,4,5-tetrahydro-1H benzo[e] [ 1, 4] di azepin-7-y1) -

1, 2(AnkirivRO{mpkthhlen-2-yl)-2,3,4,5-tetrahydro-1 H-benzo[e][ 1,4]diazepin-7-

1- §4 chlorophenyl) 4- nethyl 7-(1H1,2,4-triazol-1-yl)-
Yhagolgat r ahydr o- 1H 30benzo[ e] [ 1, 4] di azepi ne; 2-0

(dﬁm'étk?l-ﬂ( hﬁ@t@@@;ﬂ)}? ArApYaxl-1241)32,3 A%~ ﬁeﬁfiHydfa)yIH-o 1H b
enzo[e 41di azepi n-7- yOoxazole; - 2-(
fidseemreny 1) - 4- net hyl - 2, 3, 4, 5- tetrahydro-

1Hr9f=, 214 @bhdhdietbdi 420l MQIPD, 323 deRahydro-1 -
géﬁlﬁfﬁorogheﬁ§€iegyg%}ﬁqugh 1%Lp§rggb? 1-y1)-2,

3 bpnga[g]& ?EWW% | Hbenzo[ e] [ 1, 4] di azepi ne;

51 i .
o

(B&Sﬂd%ﬁh@@sophenyl) 4-net hyl - 2, 3, 4, 5- ;etrahydro 1Hb
or okl S hnseaings Y o988, KRiagrn >
1%Lhénhapa®kﬂ,4]diazepln 7- 1 0yl)-1, 3, 4-thiadiazo |e;
ey L e O
enzafiefiadidzodk] di azepin-7- yl1)-1, 2, 4-thiadiazo |e;

4-methyl-1-(naphthalen-2-yl)-7-(1H-1,2 4-triazol-1-yl)-2,3,4,5-tetrahydro- 1 H-
benzo[e][1,4]diazepine;
4-methyl-1-phenyl-7-(pyridin-2-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1 ,4]diazepine;
4-methyl-1-phenyl-7-(pyridin-3-y1)-2,3,4,5-tetrahydro-1H-benzo[e]{ 1 ,4]diazepine;
4-methyl-1-phenyl-7-(pyridin-4-y1)-2,3,4,5-tetrahydro-1H-benzo[e]{ 1,4 ]diazepine;
6-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1 H-benzo[e][ 1 ,4]diazepm-7-yl)pyridin-2-
armine;

4-methyl-1-phenyl-7-(pyridazin-3-y1)-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4 ]diazepine;

4-methyl-7-(6-methylpyridazin-3-yl)-1-phenyl-2,3,4,5-tetrahydro-1H-

benzofe][1,4]diazepine;

(6-(4-methyl-1-phenyl-2,3,4,5-tetrahydro- 1 H-benzo[ e][ 1 ,4]diazepin-7-yl)pyridazin-3-

yl)methanol;

6-(4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepin-7-yl)pyridazin-3-
amine,
4-methyl-1-phenyl-7-(6-(trifluoromethyl)pyridazin-3-yl)-2,3,4,5-tetrahydro-1/4-
benzo[e][1,4]diazepine;
7-(6-(difluoromethyl)pyridazin-3-yl)-4-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-
benzo[e]f1,4]diazepine;

7-(6-(difluoromethoxy)pyridazin-3-yl)-4-methyl-1-phenyl-2,3,4,5-tetrahydro- 1 H-

benzo[e][1,4]diazepine;

4-methyl-1-phenyl-7-(pyrimidin-2-y})-2,3,4,5-tetrahydro- 1H-benzo[e][1,4]diazepine;
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I -(3,5-difluorophenyl)-4-nethyl -
1H1,2,4-triazol-1-y1)-2, 3,4, 5-tetrahydro- 1Hbenzo [ €]
[1,4] diazepine;

152- (1- (3, 4-di fluorophenyl)-4-methyl-2, 3,4, 5-tetrahydr
0- 1H-benzo[e] [ 1, 4] di azepi n-7- yl)oxazole; 2-( 1
-(3,4-difluorophenyl)-4-nethyl-2,3,4,5-tetrahydro-1HDb
enzol[e][1, 4] di azepi n-7- yClhEgzole;

1- (3, 4-di fluorophenyl)-4-nmethyl-7-(1H pyrazol -1-y1)- 2,
3,4,5-tetrahydro-1H 20benzo[e] [1, 4] diazepine;
1-4-thethyldi-phdagl- Bgi'}emal)l-%yllmtih)ﬁlteﬁ‘al@ﬁfd— p‘j-lb [eﬂ [4:4)dizeBine;

> eyt DY b SRR 24 et hotetany T o B iszepin
ernz@bmdthl. 14pieRAZE DY B=tdirahydib- 1E-Bendo [@}{a,d]daazqulﬁ;? Rpridhzin-

(3,4-difluorophenyl)-4-nethyl-2,3,4,5-tetrahydro-1HDb
eﬁﬁ@@b?ﬁi 4] di azepin-7- yl)-1,3,4-thiadi azo | e;

5- 20c4(1§etﬂy1w %HeHﬁfPPB%H&@hyA‘mﬂm _BatkzoR][ B ATHi e iR l7r @y adaaml

benzo[e] di'azepin-7- y1)-1,2,4-thiadiazo le ;
%Hhmwaluorophenyl) 4-methyl-7- (1H 1, 2, 44

azlo 4~ rillet}{ygll)l %eﬁ 142 54 tSQEtFa@lE}&'Igrl(H géﬂ'zo[ﬁ][l 4]1chazep1n -7-yDpyridin-

Obenzo[e] [ di'azepi nel 2-(4-net
Cﬁﬂ@hmhalen 2-y1)-2,3,4,5- tetrahydro 1H benzo[e] [ 1, 4]

e I

nzm[ﬁ}@m 4] di azepi n-7- yQ hi azol e;

5 k rélf:tlﬂil# étl é‘ne] lsuglg rég)'[hél}y\()ﬁl (p}fﬁ&g 2y gg@%?,%:tgt;&y&o-?lfﬁ ’

54mﬂnﬁﬂmhﬂdén@phthalen 2-y1)-741H pyrazol -4-y1)-2, 3, 4,

54 Bl AN Oriddfin-3-y1)-2,3 4, 5-tetrahydro-1H-benzo[e][1,4]diazepin-1-
yhbenzonitrile;
4-methyl-7-(pyridazin-3-yl)-1-(3-(trifluoromethyl)phenyl)-2,3,4,5-tetrahydro-1 -
benzo[e][1,4]diazepine;
1-(4-fluorophenyl)-4-methyl-7-(pyridin-2-y1)-2,3,4,5-tetrahydro-~1 H-
benzo[e][1,4]diazepine;
1-(4-fluorophenyl)-4-methyl-7-(pyridin-3-yl)-2,3,4,5-tetrahydro-14-
benzofe][1,4]diazepine;
1-(4-fluorophenyl)-4-methyl-7-(pyridin-4-y1)-2,3,4,5-tetrahydro-1H-
benzo|e][1,4]diazepine;
6-(1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepin-7-
yDpyridin-2-amine;
1-(4-fluorophenyl)-4-methyl-7-(pyridazin-3-y1)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(4-fluorophenyl)-4-methyl-7-(6-methylpyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo|e]{1,4]diazepine;
(6-(1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)pyridazin-3-yl)methanol;
6-(1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1/i-benzo[e][ 1,4]diazepin-7-
yl)pyridazin-3-amine;



benzo[ e] [ 1, 4] di azepi ne;

244- met hy1- 14napht hal en- 2-y1) - 2, 3, 4, 5-t et rahydr o- 1H be
nzo[e][1, 4] di azepi n-7-y1)- 1, 3, 4- oxadi azol e;

2(4- et hyl - 14napht hal en- 2-y1) - 2, 3, 4, 5-t et rahydr o- | H be
nzo [e] [1,4]diazepin-7-yl)- 101, 3, 4-thi adi azo | e;

544- et hyl - 14napht hal en- 2-y1) - 2, 3, 4, 5-t et rahydr o- 1H be
nzo[e] [ 1, 41di azepin-7-y1l)- 1,52, 4-thi adi azol e;

4- et hy1- 14napht hal en-2-y1)-741H 1, 2, 4-triazol -1-yl1)-2
, 3,4,5-tetrahydro-1 Hbenzo[e] [ 1, 4] di azepi ne; 15

- 4- hgd-fybrophephiddytiet B FyoH i fivo ety PyidiadinS- yie € Bah thtrahyiiro-
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H Zor 1.4]di azepi ne;

4-g§?ﬁ Oﬁhhﬁﬂé%§Tg§ﬂgyridin-3-y1)-2,3,4,5-tetrahydro-1
H beazdfiedrbdethythyademi-nel)- danmidrphedyl)-4-methyl-2,3,4,5-tetrahydro-
- phenyl - 74pyri din-4-y1)-2, 3,4, 5-tetrahydr o- 1H benzo[ €]
[ 1}@]"8?@&%@@%@?%8@&; met hyl - |

- phﬁ@ydiﬂ&rén&héq@@ha@éﬁy,d{ywﬂﬂ-mﬂl)-au-memyl-z,a,4,5-

[1, 4] di azepi n-7- I;€¥r|djn-2- am ne;

20ktrdry | ﬁwwwaﬁv 1G#sPWedazi n- 3-y1) - 2, 3, 4, 5-t et r ahyd
ro Lo e Imdi iy bR y1)-2,3 4,5-tetrahydro-1 H-

4- ﬁ%ﬁgiﬁie_ﬁ%t hyllgy?fz)gﬂgzli A L ey 5 3. 4, 5-te
t r bavgelelil.4ldiserping;e] [ 1, 4] di azepi ne;

(64.44. o1y BREMA 72 FridiRi- 3. Shrady dr dntidbemzol e] [ 1,
A e S
256hg0lmibt Aldiazbpipheny 1- 2, 3, 4, 5-t et rahydr o- 1H benzo[ e]
(1, 4] di 07 Vi { ne 3 A Be: e
L ﬁ%ﬁgﬁ%kﬁﬂ%%y@&%@@@ﬂ%?g 2y etabydio HL 3 o
ZkﬁmmowﬁfﬁkMEhymxo[1Hbenzo[e][1,41diazepine;
7(6-{difluoro [ | n- L
) ST el o0 i bl hpasoin T
ggﬁmﬁ.d{ni@](llﬂ)lmé%ﬂi azepine; . - chemyl
- uor o oX A i n- 3- - 4- sl - pheny
T SR B R o s et g
41€P@hyhgu1@p@myi-74pyrln1d|p-z-yéz-z,3,4,5-tetrahydro
" PR Shehyly ey 28 80 L irangarort - benzofe][1,4]diazepin-8-
yl)pyridazin-3(2H)-one;
6-(1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepin-8-
yD)pyridazin-3(ZH)-one;
1-(3-fluorophenyl)-4-methyl-7-(pyridin-2-yl)-2,3,4,5-tetrahydro-1 H-
benzo[e][1,4]diazepine;
1-(3-fluorophenyl)-4-methyl-7-(pyridin-3-y1)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3-fluorophenyl)-4-methyl-7-(pyridin-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazeping;
6-(1-(3-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yD)pyridin-2-amine;
1-{3-fluorophenyl)-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro- 1 H-
benzo[e][1,4]diazepine;
1-(3-fluorophenyl)-4-methyl-7-(6-methylpyridazin-3-yl)-2,3,4,5-tetrahydro-1/1-

benzo|e][1,4]diazepine;



4-met hyl - 1
- phenyl- 74pyri m din-5-y1) -2, 3, 4, 5-tetrahydro- 1H benzo
[e][1, 4] di azepi ne;
4- et hyl -1 - phenyl1-7-(pyrazin-2-yl)-2,3,4,5-tetrahydro-
| H- benzo[ e] [ 1, 4] di azepi ne;
644- met hyl- 1- phenyl- 2, 3, 4, 5-tetrahydr o- 1H benzo[e] [ 1, 4
1di azepi n-7-y1) pyri dazi n3( 2H)sgane;
5244- nmet hyl- 1- phenyl- 2, 3, 4, 5-t et rahydr o- 1H benzo[ e] [ 1,
4] di azepi n-7-yQpyri dazi n- 3(2H) - one;
1 4¢s~(1e( fitbrophdnlyBrlyteByl2), 3,4 5-tt wihydroyidy-benkbleh &Akiofzedip-T; 4
1dh$§§5&%%§%%gﬁﬁéaggn2(1FD-one, 644- met hyl - |
igé-ﬁfl-tﬁﬂﬁcﬂwﬂﬁﬂ)—iirhdﬂefmQL@S-Eeiraﬂﬂdeﬂ-aﬂ&ﬁhm{eﬂfwmtdpﬂm-
- one;
¥éﬁ ﬂ?ﬁﬁﬁm¥%%thylsulfonyl)phenyl) 74pyridazi n-3-y1)

2 fuGobiRhy a1 FHeg haRbaInelh RZRME-I§-2,3,4,5-tetrahydro-
> 1?Brn::ltlhfsl 7%%yr| élngI rtld-@q-yl) 2, SM%{ltetraﬂi’dro 11e iybm

Jm‘ﬂﬁﬁ%?@ﬁan 1- yObenzonitri |e;
téIFoﬁ AR 8103 Sy LRt A HRngIES Y- bpligtro-

5-tetrahydro- enzo[ e] [1, 4] di azepl ne;
14%%}3@@%[9%7@)9% met hy1- 74pyridin-2-y1)-2, 3,4, 5-tet

o ff' [ o ﬁ if%&azﬂ ﬁﬁzl‘?@'p@%r%phenyg) Smehyla3As
10ramydndmith@@bBﬂﬁdﬁP@¥pF$,4] di azepi ne;
RS RS P B 9451
61&&44{K1¢hwmghmﬂyl) 4-met hyl- 2, 3, 4, 5-t et rahydr o- 1H be
T R iz
-tm%mﬂﬁyﬂnpm&hhn@enzo[e][1 4] di azepi ne;
s R T TR
(Gﬁ%ﬂﬁdﬂim@hgaﬁ@ﬂyl) A- nethyl 2,3,4,5- tetrahydro 1H be
TR SRR A e
zofiplytidindl thpgRpi n- 7- yl ) pyridazin-3 -am ne;
1-(1-(3-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1 ,4]diazepin-8-
20 yDpyridin-2(1H)-one;
2-(1-(3-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro- 1 H-benzo[e][ 1 ,4]diazepin-8-
yDpyridazin-3(2H)-one;
6-(1-(3-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1F-benzo[e][ 1 ,4]diazepin-8-
y)pyridazin-3(2H)-one;
25 1 -(2-ﬂu0r6phenyl)—4-methyl—7-(pyridin—Z -yl)-2,3,4,5-tetrahydro- 1 /-
benzo[e][1,4]diazepine;
1-(2-fluorophenyl)-4-methyl-7-(pyridin-3-yl)-2,3,4,5-tetrahydro- 1 H-
benzo[e][1,4]diazepine;
1-(2-fluorophenyl)-4-methyl-7-(pyridin-4-yl)-2,3,4,5-tetrahydro-1H-
30  benzofe][1,4]diazepine;
6-(1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)pyridin-2-amine;



- B -

1- (4-fluorophenyl)-4-nethyl-7-(6-(trifluoronethyppyrid
az
n-3-yl)-2,3,4,5-tetrahydrolH benzo[ e] [ 1, 4] di azepi ne;
7-(6-(difluoronmethyppyridazin-3-yl)-1-(4-fluorophenyl)
-4-methyl-2,3 ,4,5-tetrahydrolH benzo[e] [1, 4]

di azepi ne; 57

57- (6-(difluoromethoxy)pyridazin-3-yl)-1-(4-fluorophen
y1l)-4-nethyl -2, 3, 4, 5-

t eI-Szam{&algreiﬂnb-bmﬁm[la}(bﬂxidﬁmtaaﬂwjsp@s-tetrahydro-1H-

1- (4-fluorophenyl)-4-nmethyl-7-(pyrazin-2-yl1l)-2,3

, bmzqlgli L AKNAGRRIZ®EH-  benzoe] [1,4] diazepi ne;

1-{f 7Bty A3 d2 B4 S- dro3LH4, 5
-t gﬁzr g%&gé}%%ﬁx%%%%zgg [ e] [hi):rgfi]%éi g? éﬁ? ng; Wkdnydio
1-lqench[|elyﬁbf4biyﬁgme1) -4-methyl-7-(pyrimdin-5-y1)-2,3,4,5
-tRt 7 Z . b b&Or iazepin-7-
e D AR b Ahbeepin T
[ efDrytidagin-divAmearel7- yOpyri di n- 2( 1H) - one;
154+ Ar & 4- - 21 Bt t 1H
e el S B g e
- (Wypytidenimeplamimel ) - 4- net hy1- 2, 3, 4, 5-t et rahydr o- 1H benzo

L R

10 enzZo-bgreh|e[1,44digkepinepi n- 8- 20 yl ) pyri dazi n- 3( 2H) - one;

L RBP4 i
- f 1 moeephgnyldiagpiet hyl - 7- (pyridin-3-y1)-2,3

S R B raDry PR R 7345 4, 5

- LRk AMdr Rbdddo IR M | Eseb®t; [ 1, 4] di azepi ne;

15 1-(2-fluorophenyl)-4-methyl-7-(pyrazin-2-yi)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(2-fluoropheny!)-4-methyl-7-(pyrimidin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[¢][1,4]diazepine;
1-(2-fluorophenyl)-4-methyl-7-(pyrimidin-5-yl)-2,3,4,5-tetrahydro-1H-

20 benzole][1,4]diazepine;
6-(1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4 }diazepin-7-
yl)pyridin-2(1H)-one;
1-(1-(2-flucrophenyl)-4-methyl-2,3,4,5-tetrahydro-1F/-benzo[e][1,4]diazepin-8-
yDpyridin-2(1H)-one;

25  2-(1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e]{ 1,4]diazepin-8-
yl)pyridazin-3(2H)-one;
6-(1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1 ,4]diazepin-8-
yl)pyridazin-3(2H)-one;
1-(4-chlorophenyl)-4-methyl-7-(pyridin-2-y1}-2,3,4,5-tetrahydro-1H-

30  benzofe][l,4]diazepine;
1-(4-chlorophenyl)-4-methyl-7-(pyridin-3-yl)-2,3,4,5-tetrahydro-1 /-
benzofe][1,4]diazepine;



6-0

-(3-fluorophenyl)-4-nethyl -2, 3,4,5-tetrahydro-1H benzo
[e][1,4]diazepin-7- yOQpyridin-2-anmne; 1-(3

-fl uorophenyl) -4-nmethyl-7-(pyridazin-3-yl1l)-2,3,4,5-tet
rahydro- 1H 30benzo[e] [1, 4] diazepine;

1- (3-fluorophenyl)-4-nethyl-7-(6-nethyl pyridazin-3-yl)
-2, 3,4,5-tetrahydro- 1Hbenzo[ gk[ 1, 4] di azepi ne; - 56 -
(6-0

-(3-fluorophenyl)-4-nethyl -2, 3,4,5-tetrahydro- 1H benzo
[ el {4 cHiddbrenel)idnmdihylypyridid atzyn2 3;:4yd-Jetratividens bi/;
6-(1-(3:fluorophenyl)-4-nethyl-2, 3,4,5-tetrahydro-1HDb
ené%‘fzé[ﬂ[g’f‘ﬁj]%elgﬁ%pi n-7- yl)pyridazi n- 3-am ne;

516 B4t RGN Ihethy 'TEE, 41 §-etréh{dbo (| FFbehkaJO)f RaNaTabapin-py r
i dazin-3-yl1)-2,3,4,5-tetrahydro-
1I—VIB§’HE@['%]‘TPTF¥4] di azepi ne;

5 7- { s Cilbobima JI%&MﬁW(phﬂ@&iﬂj?)@t)}Q@A,Q—T&tﬁhf/drb@f-pphe_ny 1)
-4-met hyl -2, 3,4, 5-tetrahydrolH benzo[ e] [ 1, 4] di azepi ne;
7-?@%[@ﬁ¥=ﬁlﬁéﬁzﬁ?@;hoxy) pyri dazi n-3-y1) - 1- (3-f | uor opheny
1) 144 §h)-A- v1-7-{6- idazin-3-yl)- -tetrahydro-1H-
O O e e S A i 234 S-eushycro- 144
1- 632z6[elibAliglaemivt) - 4- met hy1- 7- (pyrazin-2-y1)-2, 3, 4, 5-t
et r 0 [ I AL jazenin-7-
T (oG08 Bl A SEERNAR - bencol (1 dldigzeping-

10 - t @ipyataaiir-o-yDiistered] e] [ 1, 4] di azepi ne;
151-( 3: f.l uor,o 1) 4- 1)-2 3, 4
PR A G R B Pt 7
- (Ayfridediephaeme] ) - 4- met hyl - 2, 3, 4, 5-t et rahydr o- 1H benzo

bR e R R Bt e
enzgbelzofel1 4 dihicpivepi n- 8- 20yl ) pyri di n- 2( 1H) - one;

15 1-(4-chlorophenyl)-7-(6-(difluoromethyl)pyridazin-3-yl)-4-methyl-2,3,4,5-tetrahydro-
1H-benzo[e][1,4]diazepine;
1-(4-chlorophenyl)-7-(6-(difluoromethoxy)pyridazin-3-yl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e][ 1,4]diazepine;
1-(4-chlorophenyl)-4-methyl-7-(pyrazin-2-yl)-2,3,4,5-tetrahydro-1H-

20  benzo[e][1,4]diazepine;
1-(4-chiorophenyl)-4-methyl-7-(pyrimidin-2-yl)-2,3,4,5-tetrahydro-14-
benzo[e][1,4]diazepine;
1-(4-chlorophenyl)-4-methyl-7-(pyrimidin-5-yl)-2,3,4,5-tetrahydro- 1. H-

. benzofe][1,4]diazepine;

25  6-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro- 1 H-benzo[e][ 1,4]diazepin-7-
yDpyridin-2(1H)-one;
1-(1-(4-chlorophenyl)-4-methyl-2,3 4, 5-tetrahydro- 1 H-benzo[ e ][ 1,4]diazepin-8-
yl)pyridin-2(1H)-one;
2-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-8-

30  yDpyridazin-3(2ZH)-one;
6-(1-(4-chlorophenyl)-4-methyl-2,3 4, 5-tetrahydro- 1 H-benzo[e][ 1,4]diazepin-8-
ylpyridazin-3(2I)-one;
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2-(1-(3-fluorophenyl)-4-nmethyl-2,3,4,5-tetrahydro-1Hb
enzo[e][1, 4] di azepi n-8- yQpyri dazi n-3(2H) - one;

6- (1- (3-fluorophenyl)-4-methyl-2, 3,4,5-tetrahydro-1HDb
enzo[ e][1, 4] di azepi n-8- yQOpyri dazi n- 3( 2H) - one;

251- (2-fl uorophenyl)-4-nethyl-7-(pyridin-2-y1)-2,3,4,5
-tetrahydro-1H benzo[e][ 1, 4] di azepi ne;

1-(2-fl uorophenyl)-4-methyl-%Zq(pyridin-3-yl)-2,3,4,5-t
et rahydr o- 1Hbenzo[ e] [ 1, 4] di azepi ne;

1- (2-fluorophenyl)-4-nethyl-7-(pyridin-4-yl)-2,3,4,5-t

et 1-ghytdsroplithly)-3Gheing If (@} fidin-2+d)-22 & S taiea hyBroo! H-

-(2-11 henyl) - 4-net hyl - 2, 3, 4, 5-t et rahydr o- 1H benzo
[éfPTﬁ%ﬁ%%@?%ﬁ%ﬁ%7- yl)pyridin-2-anine; - 57 -

1- (-2 EH1st0p R A h TR -3 A - Py pSdaratydd- VL) - 2, 3, 4, 5
-tetrahydro- 1Hpenzo[ e] [ 1, 4] di azepi ne;

1-Yepzale bt IgREIRFL) - 4- met hy1- 7- (6- net hylpyri dazi n- 3-y1)

- 2.8 GopRhyIR LAY uaif-4 3 4]sceRas BionEr-
5(%§?§{é2§flﬂgtopﬁ§%yl ?ﬁ?neﬁiil-Z!S,ﬁ%g-fétrahydro-lH

- Denzdglel-fidiaagrineaz epi n- 7- yOpyri dazi n- 3-yl ) net hano1l;
6'é—@1‘-f32chidr6iﬁl'éﬁ’ﬁfl;¢fx‘xyemy}é,‘3@5-&1&131’13%1'@,1ﬁ*b'éniogé}[laﬁf]&igfe@inlﬂ b
enzo [e] [1,4] d ) d -

e . i azepi n-7- yl) pyri dazi n- 3-am ne;
1-pyfilindramhany 1) - 4- met hyl - 7- (6- (tri fl uor omet hyppyri d

iéfi —%é%é%}feéﬁlﬁiﬁffﬁdflgg(%g{iﬁég%%—ﬂ)& ,3,4,5-tetrahydro-1H-

7-YeBzo dl ¥4 ]dirapivet hyl ) pyri dazi n- 3-y1)-1-(2-fl uorophenyl
) - AR ey P 4 dnetish L G 3N AR AR RZA £ 5 uLs. &Sy Ak pizne
%JQﬁmﬂﬂ[m{mmzqﬂmxhoxy)pyridazin-3-y1)-1-(2-f|uoropheny
1) ~4-ethyl -2, 3. 4. 5- o
BTt R B B 2 S ragaor g beseolel1 diccpin.
150)phddaAndypbamel) - 4- met hy1- 7- (pyrazin-2-y1)-2,3,4, 5
e B Sohattl)-4-methyl-2,3 4, 5-totrahydro-1H-benzofe][ 1 4]diazepin-T-
yD)pyridazin-3-amine;

1-(3-chlorophenyl)-4-methyl-7-(6-(trifluoromethyl)pyridazin-3-yh)-2,3,4,5-tetrahydro-

1H-benzo[e][1,4]diazepine;

1-(3-chlorophenyl)-7-(6-(diflucromethyl)pyridazin-3-yl)-4-methyl-2,3,4,5-tetrahydro-

1H-benzo[e][1,4]diazepine;
1-(3-chlorophenyl)-7-(6-(difluoromethoxy)pyridazin-3-yl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e][ 1 ,4]dia2€pine;
1-(3-chlorophenyl)-4-methyl-7-(pyrazin-2-yl)-2,3,4,5-tetrahydro-14-
benzofe]{1,4]diazepine;
1-(3-chlorophenyl)-4-methyl-7-(pyrimidin-2-yl)-2,3,4,5-tetrahydro- 1 H-
benzo[e][1,4]diazepine;
1-(3-chlorophenyl)-4-methyl-7-(pyrimidin-5-yl)-2,3,4,5-tetrahydro- 1 H-
benzo[e][1,4]diazepine;
6-(1-(3-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzofe][ 1,4]diazepin-7-
yDpyridin-2(1H)-one;
1-(1-(3-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzofe]{  ,4]diazepin-8-
yl)pyridin-2(1H)-one;
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benzo [e] [1, 4] diazepine;
1-(2-fluorophenyl)-4-nmethyl-7-(pyrimdin-2-y1)-2,3,4,5
-t et rahydr o- 1Hbenzo[ e] [ 1, 4] di azepi ne;

1- (2-fluorophenyl)-4-nethyl-7-(pyrimdin-5-y1)-2,3,4,5
-tetrahydro-1H 20benzo[e][1, 4] di azepi ne;
6-(1-(2-fluorophenyl)-4-nethyl-2,3,4,5-tetrahydro-1HDb
enzo[e][1, 4] di azepi n-7- yQpylpdi n-2( 1H) - one;
1-(1-(2-fluorophenyl)-4-nmethyl-2,3,4,5-tetrahydro-1HDb
enzo[e][1, 4] di azepi n-8- yOpyridi n-2(1H) - one;

2524 (- B~ ¢hZorbphgoyip pristhyl-2 344, Sredtdalpsidrd- | B béndo{ ¢]plt 4] ddayaghiro8-1 H
- benzal,e di azepi n- 8- yepyridazi n- 3(2H) - one;
6-35213%‘5&-4%‘8%8%ny1) -4-nethyl -2, 3,4, 5-tetrahydro-1Hb
engol-g}dhlordRing - phottyB2, 3yAOPy6tra Biaizd -1 H3ed e ] PNt diazepin-8-
1-(4-chlor o(phenyl) -4-methyl-7-(pyridin-2-y1)-2, 3,4, 5-t
et YUy eRzE- A1) -80%enzo [e] [1, 4] di azepi ne;
1-{-fo-&iN:8pIRRNE AV th - 70BN A2 1) By 4l e Rah3div 12, 3, 4, 5-t
et rgzhydrrgl§ 1}-fl§ibenzoy4[ g?y{ala 4]}% azepi ne;h%rd- 58 -
1-henef el bHEIBABMALL) - 4- net hy1- 7- (pyri di n-4-y1)-2, 3, 4, 5-t
ety 5 Azl i pghdth 828120 895 Brfhydro-1H-

- &@%‘?‘%’?%%E@%{ﬁéﬁd r@?ﬁﬂ&l i

, deszaelf L 4dipaenrel H- benzo[ e] [ 1, 4] di azepi n-7-

R L R P R o) 2,5, 4,

5-teata{ elblydldivzepide; benzo[ e] [ 1, 4] di azepi ne;

4 A
yDpyridin-2-amine;
1-(2-chlorophenyl)-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro- 1L H-
benzofe][1,4]diazepine;
1-(2-chlorophenyl)-4-methyl-7-(6-methylpyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e]{1,4]diazepine;
(6-(1-(2-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[¢][ 1,4 ]diazepin-7-
yl)pyridazin-3-ylymethanol;
6-(1-(2-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1 H-benzo[e][1,4]diazepin-7-
yDpyridazin-3-amine;
1-(2-chlorophenyl)-4-methyl-7-(6~(triflnoromethyl)pyridazin-3-yl)-2,3,4,5-tetrahydro-
1H-benzoje][1,4]diazepine;
1-(2-chlorophenyl)-7-(6-(diftuoromethyl)pyridazin-3-yl)-4-methyl-2,3,4,5-tetrahydro-
1H-benzo[e][1,4]diazepine;
1-(2-chlorophenyl)-7-(6-(difluoromethoxy)pyridazin-3-yl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[¢][1,4]diazepine;
1-(2-chlorophenyl)-4-methyl-7-(pyrazin-2-y1)-2,3,4,5-tetrahydro-1H-
benzofe][1,4]diazepine;
1-(2-chlorophenyl)-4-methyl-7-(pyrimidin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[e]{1,4]diazepine;
1-(2-chlorophenyl)-4-methy!-7-(pyrimidin-5-y1)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
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(6-(21-(4-chl orophenyl)-4-nethyl-2, 3,4, 5-tetrahydro-1H
benzo [e][1, 4] di azepi n-7-

10yl ) pyri dazi n- 3-yl ) net hanol ; 6-0

- (4-chl orophenyl) - 4- met hyl - 2, 3, 4, 5-t etrahydr o- 1H benzo
[e] [1,4]diazepin-7- yl)pyridazin-3-am ne;

1- (4-chl orophenyl)-4-nethyl-7-(6-(trifluoronethyppyrid
azin-3-yl)-2,3,4,5-tetrahydrglH benzo[ e] [ 1, 4] di azepi ne

i51-(4-ch|orophenyl)-?-(6-(dif|uoronethyl)pyridazin-S-
y I 142 rahtofypherdi 34 -4hebiryt-2,8 g thitordro- 1 H-benzo[e][ 1,4]diazepin-7-

1H—ben %F%bl 4] di azepi ne;

1-YORYiR- H&fiy1) - 7- (6- (di f | uor omet hoxy) pyri dazi n- 3-y
1)1-@- Rydphényd)y-Lnfthyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1 ,4]diazepin-8-
t et r ahydr o- 1H—benzo[e][1 4]d|azep|ne
1-Y0nyeHn-3kSPhrdsy 1) - 4- net hy1- 7- (pyrazin-2-yl)-2,3,4,5-t

etZr- W%Bréyﬂény%ofb-%ﬁﬂ[ @,h%l}élrﬂi 72 P B8sz0[c %[1 41d1azep1n -8-
4 chloro heny1) - pyri m di n- 4,5

-w yadegir H}ﬁ%hzo [ e] 4]d|azep|ne

1-o( A=l . 1,41d 8-

Né‘ﬁ GBI s el e g et
ﬁﬂﬁwméﬁ2ﬂhbmmophenyl) 4-met hyl-2, 3, 4,5-tetrahydro

R S L
1H£m®hﬂbpﬂﬁ®&m4$dlazepln 8- yQpyridin- 2(1FD one
iﬁ%éﬁ]‘ggﬁoqﬁ)lfc}foﬂ?gl az e n(n%tl(n%é'@ ?%Pﬁa‘t“ﬁ‘tyﬁ‘%g H)
6-benzo(4tictiliezeppiagny 1) - 4 nethyl 2,3,4,5- tetrahydro
13—8%‘1&8&0%1)}%%&1}% gln?ezth%}f 7n(pyr1d11¥ QJ)X ﬁ,?,%' tgtreﬁl(ygr'(_)b ipnhe -

1%&%@&ﬂh9ﬂ&ﬁh@ﬁ&1) 4- met hy1-7- (pyrldln 2-y1)-2,3,4,5-t
etr dr 0- 1Hbenz

& S GRoHR bl hy £ At fEbarsplg L ozepip T
ﬁmﬂﬁgaﬁﬁhgnzo[e][l 4]d|azep|ne
3 chloroph nyl) -7-(p rld 3,4, 5-

t ét HeqgophepyD-4 mcthyl-7 (pyrl azin-3-ylI ¥ 3 -tetral‘dero % -
benzo[ e] {1,4]diazepine;
1-(3,5-difluoropheny!)-4-methyl-7-(6-methylpyridazin-3-y})-2,3,4,5-tetrahydro- L H-
benzo[e][1,4]diazepine;
(6-(1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)pyridazin-3-yl)methanol,
6-(1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1/-benzo[e][ 1,4 ]diazepin-7-
yDpyridazin-3-amine;
1-(3,5-difluorophenyl)-4-methyl-7-(6-(trifluoromethyl)pyridazin-3-yl)-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine;
7-(6-(difluoromethyl)pyridazin-3-yl)-1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine;
7-(6-(difluoromethylpyridazin-3-yf)-1-(3,5-difluorophenyl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine;
1-(3,5-difluorophenyl)-4-methyl-7-(pyrimidin-2-y1)-2,3.4,5-tetrahydro- 1 H-
benzo[e][1,4]diazepine;
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benzo[ e] [ 1, 4] di azepi ne;

6- (1-(3-chl orophenyl)-4-nethyl-2, 3,4,5-tetrahydro-1HDb
enzo[e][1, 4] di azepi n-7- yppyridi n-2-am ne;

1- (3-chlorophenyl)-4-nethyl-7-(pyridazin-3-yl)-2,3,4,5
-tetrahydro-1H 10benzo[e][1, 4] di azepi ne;

1- (3-chl orophenyl) - 4- net hyl - 7- ( 6- net hyl pyri dazi n- 3-y1)
-2,3,4,5-tetrahydro- 1 Hoenzo[_gb[ 1, 4] di azepi ne;
(6-(1-(3-chl orophenyl)-4-nethyl -2, 3,4, 5-tetrahydro-1H
benzo[ e] [1, 4] di azepi n-7- yQpyri dazi n- 3- yOret hanol ;
156«(1 S-d{fRroiphatydpheethi) 7-(pynietidiy5-1)-3 34, Bietrgitydmhifdr o- 1H
nz%%ﬁLh$$ﬁ1d|azepln 7- yQpyridazi n-3-an ne;

AR EMU%) - 4- met hy1- 7- (6- (tri fl uor omet hyppyri d

?an33%Mﬂ%n%h&wﬁﬂﬁnkmyrBh%ﬂﬂﬂﬂbbbéﬂk@B@&h&mﬁbdﬁﬁzeplne

1- peyzels] [bfflﬁi}?ﬂ?éﬁﬂﬂi) 7-(6-(difluoronethyppyridazin-3-yl)
41&?@5’ &ifRordphdhy D-4L BER A 318 8=tctdf o DeNeM Zé[e][ 1 4]diazepin-7-

I aze

1- Ylﬁlﬁlﬁlno?(g’ﬂh@??yl) 7- (6- (di f1 uor onet hoxy) pyri dazi n- 3-y

1)6 T- 5Bﬁf‘ﬂux%g’enl—5l thyl-2.3,4,5-tetrahydro- 1 H-benzo[e}[ 1,4]}diazepin-8-
tetraE?dro T begz)o Ige 1 4] di azléplyne [e}f1 Aldiazep

ﬂﬁn&ﬁﬁbﬁb@hemyl) 4 nethyl 7-(pyrazin-2-y1)-2,3,4,5-t

25%-?{‘-??%& ﬂgcrl'rglgﬁééﬁﬁh%[ﬁﬂ ﬂ«'-l ?4&&?1%&0 lr%[ l()jelnﬁ(_) [e]_[l 4$d1aézep?1’n-47f—

5yltrefridalhya(r7-b1-)bhb, benzo[ e] [ 1, 4] di azepi ne;

LA R R LA b i

()’ﬂ);lyhhmrea(liﬁr}pﬂzé 4- et hyl - 2, 3, 4, 5-t et rahydr o- 1H benzo

L HE A RER Sy B R D PR o ave

enzake bl 1,4 Wdedae pi n- 8- yOpyrl din-2(1 H-one; - 60 -

5 2 B Ao iRamRbsy Dy e Hpriding W33 s AR i benzo

20

25

30

[ edenkdichH didazamidi- 8- yI ) pyridazin-3 (2H)- one;
1-(3,4-difluorophenyl)-4-methyl-7-(pyridin-4-yl)-2,3,4,5-tetrahydro-14-
benzo[e][1,4]diazepine;
6-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1 H-benzo[e][ 1,4]diazepin-7-
yl)pyridin-2-amine;
1-(3,4-difluorophenyl)-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[c][1,4]diazepine;
1-(3,4-difluorophenyl)-4-methyl-7-(6-methylpyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
be@[e] [1,4]diazepine;
{6-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H4-benzo[e][ 1,4]diazepin-7-
ybhpyridazin-3-yl)methanol;
6-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4 ]diazepin-7-
yDpyridazin-3-amine;
1-(3,4-difluorophenyl)-4-methyl-7-(6-(trifluoromethyl)pyridazin-3-yl)-2,3,4,5-
tetrahydro-1H-benzo[e][ [,4]diazepine;
7-(6-(difluoromethyl)pyridazin-3-y1)-1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e][1.4]diazepine;
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6-0

-(3-chl orophenyl) - 4-net hyl - 2, 3, 4, 5-t et rahydr o- 1H benzo
[e][1, 4]diazepin-8- yl)pyridazin-3(2H)-one;

51- (2-chl orophenyl) - 4- et hyl- 7- (pyri di n-2-y1) -2, 3, 4, 5-
tetrahydro-1H benzo[e][ 1, 4] di azepi ne;

1- (2-chl orophenyl)-4-nmethyl-7-(pyridin-3-yl1l)-2,3,4,5-t
etrahydro- 1Hbenzo[ e] [ 1, 4] di aggpi ne,;

1- (2-chl orophenyl) - 4-net hyl-7-(pyridin-4-y1)-2,3,4,5-t
etrahydro-1H 10benzo[e] [ 1, 4] di azepi ne;

6- 1-6-(d@hehdrastenhenysbin hyirat B yldidudophebyl)- ¢ tmeattyy-d 3ok S H- b

enzo 1 di a i,0-7- yl)pyridin-2-am ne,

1- te*zg*a']ﬂ Pg%'i fﬁiﬁ %‘?@P%?l 7-(pyridazin-3-y1)-2,3,4,5
-1 R{3, AP-HMQB&pﬂdﬂ?§m@£tﬂ}l[71(p§hﬂlhtﬂﬂ—ﬁﬁﬂlm3 4,5-tetrahydro-1H-

151- (2-chl or ophenyl) nmet hy1- 7- (6- nethylpyrlda2|n 3-y

1) bepzefelyl dldiageninghy dr o- 14 benzo[ e] [ 1, 4] di azepi ne;

(6r(3la- ﬁ@ru&f&gﬁ%{n% heRyidh:- AR5 214)32,9,4 5-t§t@£h5/@’6¥l¢¥ o- 1H
benzo e 1di azepi n- 7- " yppyri dazi n- 3-y1) net hanol;
6- l@anzo[e 4]dlazep1ne

- LM yragins Hb
R i st sonks

in-7- pyridazin-3-a
1-Yepzal bl bt ldjphenmel ) - 4- met hy1- 7- ( 6- (trlfluoronethyl)pyn

g?ﬁk1U(3?£-Xiﬁb61%ph%n§1)-ﬁrrﬁe%ﬁﬁé@{ﬂS-?éh‘ahﬂﬁé‘ﬁﬁ[t%ll)&o]fe]ﬁﬂ,ﬁhﬁ%&%{ﬁ.
1:ﬂﬁwﬁﬁMFxﬁﬁhﬁmyl) 7-(6-(difluoronethyl)pyridazin-3-y0
2ol e TRt G Bkl SRR
rnmaunag ¢ -
f’r@ B s i S RS -nepfsI L agenin 7
&ﬁﬁrﬂthﬁa&g[e][l 4]d|azep|ne 1-(2

; g’z]qlg,lgéoﬁlp cilﬁpgr gﬂgg{r%%/ lr)d 2Z§],£g¥ (Iﬁrgtw(#% .1127 l}ér]igo[t%[l 4]ﬁlazepm- -

l.ﬁﬁwﬁmhgpggﬁpemg) - met hyl - 7- (pyr|n1d|n 5-y1)-2,3,4,5

) tleE3r4aQ%t?1&%bt}engle) rllzr(r)lgtﬁ;rl['}’l(pyrlgllnjai}% 250 5-tetrahydro-14-
benzo[e][1,4]diazepine;
1-(3,4-dichlorophenyi)-4-methyl-7-(pyridin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(3,4-dichlorophenyl)-4-methyl-7-(pyridin-4-yl}-2,3,4,5-tetrahydro-1 H-
benzo[e][1,4]diazepine;
6-(1-(3,4-dichlorophenyl)-4-methyl-2,3,4,5-tetrahydro- 1 H-benzo[e]{ 1,4 ]diazepin-7-
yl)pyridin-2-amine;
1-(3,4-dichloropheny!)-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1 H-
benzo[e][1,4]diazepine;
1-(3,4-dichlorophenyl}-4-methyl-7-(6-methylpyridazin-3-yl)-2,3,4,5-tetrahydro- 1 H-
benzo[e][1,4]diazepine;
(6-(1-(3,4-dichlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1 H-benzo[e][ 1,4 }diazepin-7-
ylpyridazin-3-yl)methanol;
6-(1-(3,4-dichlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yDpyridazin-3-amine; |
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6- (1-(2-chl orophenyl)-4-nethyl-2, 3,4,5-tetrahydro-1HDb
enzo[e][1, 4] di azepi n-7- yppyridin-2(1H)-one;
1-(1-(2-chl orophenyl)-4-nmet hyl-2, 3, 4,5-tetrahydro-1Hb
enzo[e][1, 4] di azepi n-8- yOpyridi n-2(1H) - one;
52-(1-(2-chl orophenyl)-4-nethyl-2, 3, 4, 5-tetrahydro-1H
benzo [e][1, 4] di azepi n- 8- y@g¥[idazin-3 (2H) - one;

6- (1- (2-chl orophenyl)-4-nethyl-2, 3,4, 5-tetrahydro-1Hb
enzo[ e][1, 4] di azepi n-8- yppyri dazi n- 3( 2H) - one;

1- (-8, Sd@hibtopasphemythyl- A(m@mfnworzethﬁwidamz-yaap 253, 4
, b- tetrah dro- 1H %%Penzo e][1, 4] di azepi ne; 1-(3
Qﬁﬁﬂﬁﬁﬁb TSperealedl! SEEPRY1- 7- (pyridin-3 -y1)-2

Dat-RbfRRMENO- @ﬂﬂﬁﬁ%%ﬁé}ﬂyl)fﬂﬂ&ﬂzﬁzﬁﬂb-ﬂ&nethyla 3,4,5-
1 ( 5-di fl uorophenyl)-4-nethyl-7-(pyridin-4-y1)-2,3,4
%@@Wﬁ@h%ﬁ%&%ﬂéﬁi@f@]’%% 4] di azepi ne;
uQ t d
o e eyl R
1-teBatydw FH-borolstieydiyzepinget hy 1- 7- (pyri dazi n-3-y1)-2, 3

I A A A R D (S
ycsh)xgci[¢]31 Mdbz¢pste; ahydr o- 1H 20benzo | €]
%&j f"%ﬁl@%&?n?ﬁy}}o“r tll%l Ay &%y“ﬂl idin; 5h’§})12’3’4§ "tﬁﬁ@y? ot 1rﬁz;hydr 0
Jliénbcqa]zn{l]djakélp;rtb];dl azepi n- 7 yOpyrl dazi n- 3- yQret hanol ;
-1 et pahydr o-
oH-GetdisRafophe PR ER Ao AR W g FudtRad gty dro
25kntc3e bt didfakepiieopheny 1) - 4- net hy1- 7- (6- (tri f | uor onet hy

| )efi/ hg”g&lglﬂgrgp%ﬁ‘él%ﬁlg é[rgj:trqls%r:j ﬁhS é%téaﬁlyﬁrg 1H-benzo[e][1,4]diazepin-7-

ﬁ;yflgilhfj(uqx)t@ﬁet hyppyrl dazi n- 3-y0-1- (3, 5-di fl uor ophen

fla%ihéﬁ/@nplbeélﬁa dregp 24} 40 é%ﬁ‘p’lﬁf@ LH-benzo[e][1 4]diazepin-8-
7§(lg,yﬁgilhfj(}{@)t(9{§et hyl ) pyri dazi n-3-y1)-1-(3

6-( lI {3| 4ug1gt(1)lorggt?en§; 44m<g§3t/1h 3|’ Qf% tgtraélllygro 1H-benzo[e][1,4]}diazepin-7-
yDpyridazin-3(2H)-one;
2-(1-(3,4-dichlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yDpyridazin-3(2H)-one;
7-(4-(ethylsulfonyl)piperazin-1-yl)-4-methyi-1-(naphthalen-2-y1)-2,3,4,5-tetrahydro-
1H-benzo[e]{1,4]diazepine;
4-methyl-1-(naphthalen-2-y])-7-(pyridin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][!,4]diazepine;
4-methyl-1-(naphthalen-2-yl)-7-(pyridin-3-yl)-2,3,4,5-tetrahydro-14-
benzo[e][1,4]diazepine;
4-methyl-1-(naphthalen-2-yl)-7-(pyridin-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][!,4]diazeping;
6-(4-methyl-1-(naphthalen-2-yl)-2,3,4,5-tetrahydro- 1 H-benzofe][ 1 4 diazepin-7-
yDpyridin-2-amine;
4-methyl-1-(naphthalen-1-yl)-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro- 1 H-
benzo[e][1,4]diazepine;
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I5

20
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30

30t et rahydro- 1H benzo[ e] [ 1, 4] di azepi ne;
1-(3,5-difluorophenyl)-4-nethyl-7-(pyrimdin-2-y1)-2,3
, 4, 5-tetrahydro-1Hbenzo[ e] [ 1, 4] di azepi ne; - 62 -

1- (3, 5-di fluorophenyl)-4-nmethyl-7-(pyrimdin-5-y1)-2,3
, 4, 5-tetrahydro-1Hbenzo[ e] [ 1, 4] di azepi ne;
1-(3,5-difluorophenyl)-4-nethyl-7-(pyrazin-2-yl)-2,3,4
, 5-tetrahydro- 1Hoenzo[ e] [ 1, 4]di azepi ne;

51-(1-(3, 5-di fl uorophenyl)-4-nethyl -2, 3,4,5-tetrahydro
-1H benzo[ e] [ 1, 41di azepi n-7- yppyridin-2(1 H)-one; 6-0

(&nﬁtl@[-flkﬁ@hﬂ]ﬁl&ﬁ@ﬂ)—?—ﬂpﬁﬁhﬁﬁ% ~2)-B83,4,5 et etydrahy#ir o- 1H b
enzol e {1 4] di azepi n-8- yppyridi n-2(1H) - one;
6- penzRISll 5AlhZERIBT opheny 1) - 4- met hy1- 2, 3, 4, 5- t et r ahydr o-

1H4JP;% Jé@]mehﬂy dazﬁzw)nr-(zraphthalen-z y1)-2,3,4,5-tetrahydro-1H-
10 [ ) pyridazin H) - one; 2-

HSO[G]H Flﬂiéﬂz@ﬁﬁ%nyo 4- et hyI 2,3, 4,5-tetrahydro-1H be

nz ] 1dh=7l% £ -7-
S A T o0 SR iAo gy,

SYIDIBTIﬂQﬂNyéIWBHEEHﬁMZO[ e][ 1, 4] di azepi ne;
15 1 7 i%dping. 3
e S e A G L
1- jlﬁqyﬁdzﬁthwoﬂ@phenyl) 4-net hyl-7- (pyri di n-4-y0-2, 3, 4,
R RERA T i b A e 1
enzodelird- ]lH-lb]mho&z]Epi]diazkmeD yI ) pyri di n-2- am ne; 1-(3

DA a1

1- l(eﬁra}ﬁrdﬂi f Ar e pE M di)zeging et hyI 7- (6- et hyI pyri dazin-3
_2%1@6 gfﬂ%uoromethoxys ah%gzrlrg?: H_'b4e met ng Qnaph 5%%'—2?,}4,5—
(l%tré‘hyﬁi’of 1%&@3@[@1}&%&@@3@{ hyl -2, 3, 4, 5-tetrahydro- 1H b

eni(r)rgeteh]y{ 1 (nz!pglthalen—2 yl)-7-(pyr1m1dm—2 -y1}-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
4-methyl-1-(naphthalen-2-yl)-7-(pyrimidin-5-yl)-2,3,4,5-tctrahydro-14-
benzo[e][1,4]diazepine;
4-methyl- 1-(naphthalen-2-y1)-N-(pyrimidin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepin-7-amine;
4-methyl-1-(naphthalen-2-yl)-7-(pyrazin-2-yl)-2,3,4,5-tetrahydro-1#-
benzo[e][1,4]diazepine;
6-(4-methyl-1-(naphthalen-2-y1)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
yl)pyridin-2(1H)-one;
1-(4-methyl-1-(naphthalen-2-y1)-2,3,4,5-tetrahydro- 1 H-benzo[e][ 1,4]diazepin-7-
ypyridin-2(1H)-one;
2-(4-methyl-1-(naphthalen-2-y1)-2,3,4,5-tetrahydro- 1 H-benzo[e][ 1,4]d1azepin-7-
yl)pyridazin-3(2H)-one;
6-(4-methyl-1-(naphthalen-2-y1)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepin-7-
ylpyridazin-3(ZH)-one;
1-(1-fluoronaphthalen-2-yl)-4-methyl-7-(pyridazin-3-y1)-2,3,4,5-tetrahydro-1 -
benzo[e}[1,4]diazepine;



yppyri dazi n- 3- yOret hanol ;
6-(1-(3,4-difluorophenyl)-4-nethyl-2, 3,4, 5-tetrahydro-
1H benzo[ e] [ 1, 4] di azepi n-7- yppyridazi n- 3- am ne;
1-(3,4-difluorophenyl)-4-nmethyl-7-(6-(trifluoronethypp
yridazin-3-yl)-2, 3, 4, 5-
30t et rahydr o- 1H benzo[ e] [ 1, 4] di azepi ne;
7-(6-(difluoromethyppyridazing3-yl)-1-(3,4-difluorophe
nyl) - 4- net hyl - 2, 3, 4, 5-
tetrahydro-1H benzo[e][ 1, 4] di azepine; - 63 -
/- dl % 1J(Affldbrfohwh&ﬁgﬁgm%{}—%{ﬁ)ﬁtﬂﬂazﬁmﬁhﬂ@riﬂaﬁﬁﬁQA)GZ,B,HJSQBtc}hlyéro—
nyl) - 4- net hyl - 2, 3, 4, 5-
teﬂ%ﬁﬁ?%iﬂﬂFhﬁﬁﬁﬁfﬁ[e][1,41diazepine
1- (63¢ 141 Kol onap ARG $) 44mBBy Ity 4, B tétPypdioi1gi-n- 2- y1) - 2, 3
,4,5-tetrahydro-1Hbenzo[ e] [ 1, 4] di azepl ne;
51bqrgolelldidiarspipg ndwymsazi-srebmganely pyri ni di n-5-34) - 2,
3, b 5147k Ji’;?é&%@-[? im#lrh -9B 20 N8 tetrahydro-1H-
51-?§?Z®%#@%ﬁ%?ggﬁgﬁ;i)-4-ne$%%i-€g(p§?a% n-2-y1§-2,3,4
, SbangeleHhygtiiarepipbienz ol e] [ 1, 4] di azepi ne;

%'Hg—&Ieﬁg%régﬁﬂ[hﬂa}é?{%%ﬁﬁﬁi/&l)ﬂ-‘}I{Hﬁ’ixﬂbﬂ%‘-ﬁyﬁﬂﬁ,zﬁ5-Ee%taﬁﬁﬁ‘d-@ﬂo'

I azepi'n-7-"10yQpyri di n-2(1H)- one;
6- Benzo[e][1,4]diazepine;

en o Bl RRRRGER sk R rendedudy B S RAGra T 2

10 - (Bende[d][ Hlazopheny O0- 4- met hyl - 2, 3, 4, 5-t et r ahydr o- 1H- be

S bR RE o e P LR 0T

eneaizefk][ Lafidbmzopipyrdiny0yréemdazi n- 3( 2H) - one;

st SRR S B D
benzo[e][1,4]diazepin-7-y)pyridin-2(1H)-one;,

15  6-(1-(1-fluoronaphthalen-2-yl)-4-methyl-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepin-7-y])pyridazin-3(2H)-one;
2-(1-(1-fluoronaphthalen-2-yl)-4-methyl-2,3,4,5-tetrahydro- 1 H-
benzo[e][1,4]diazepin-7-yl)pyridazin-3(2H)-one;
1-(4-fluoronaphthalen-2-y1)-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1 -

20  benzo[¢][1,4]diazepine;
1-(4-fluoronaphthalen-2-yl)-4-methyl-7-(6-methylpyridazin-3-yl)-2,3,4,5-tetrahydro-
1 H-benzo[e][1,4]diazepine;
(6-(4-(1-fluoronaphthalen-2-yl)-4-methyl-2,3,4,5-tetrahydro-14-
benzo[e][1,4]diazepin-7-yl)pyridazin-3-yl)methanol;

25  1-(4-fluoronaphthalen-2-yl)-4-methyl-7-(pyrimidin-2-yl)-2,3,4,5-tetrahydro-14-
benzo[e][1,4]diazepine;
1-(4-fluoronaphthalen-2-yl)-4-methyl-7-(pyrimidin-5-yl)-2,3,4,5-tetrahydro-1£/-
benzo[e][1,4]diazepine;
1-(4-fluoronaphthalen-2-yl)-4-methyl-7-(pyrazin-2-yl)-2,3,4,5-tetrahydro-14-

30  benzo[e][l,4]diazepine;
1-(1-(4-fluoronaphthalen-2-yl)-4-methyl-2,3,4,5-tetrahydro-1H-
benzo[¢][1,4]diazepin-7-yDpyridin-2(1H}-one;



1-(3

, 4- di ehl or ophenyl) -4-nethyl -7-(pyridin-3-yl)-2,3,4,5-t

et rahydro- 1H 20benzo[ e] [ 1, 4] di azepi ne;

1- (3, 4-di chl orophenyl) - 4-net hyl- 7- (pyri din-4-y1)-2, 3

,4,5-tetrahydro- 1H benzo[e][1 Mli azepi ne;

-(3, 4-di chl orophenyl) -4-nethyl -2, 3,4, 5-tetrahydro-1HDb

enzo[ e] [ 1, 4] di azep n-7- yl)pypidin-2-am ne;

251- (3, 4-di chl orophenyl) - 4- net hyl- 7- (pyri dazi n-3-y1) -2

,3,4,5-tetrahydro-1H benzo[e][1, 4] di azepi ne;

11@1 - ﬂﬁ&ma@nmmb@ug@ -Ametly by B; 45]=t[éﬁahyéltgthyr i dazi( n- 3-

tetr ro-.IH e] [ 1, 41di azepi ne; (6-0

23.“'“&‘3’{8 [bﬁfd&zﬁﬁm‘ r?é ‘Z“‘r’r&‘iﬂ €2 3,4, 5-tetrahydro- 1H b

gn&@i [&hﬁ&o&bﬂﬂhﬁé&@y@ 4Zme£’h9yi mwttbﬂlﬂ@um- yl ) met hanol ;

- (rgolgll bhldbreprenryidasitet(®i)-on8 3, 4, 5- tet rahydro- 1H- b

5 enz @i Rlidor b ghiZieRb! ?1)74_@5 3. b d3zikfa @mme - 64 - 1
5- di chl or opheny 1-7-(6-(trifluoronethyl)p
yrlbﬁmaQ[ﬁ]iil 31‘1314?}1112731)@}'15‘132{%1(?%)19% o- 1H benzo[e][ |

4%% ﬁé&gﬁz{ﬁﬁthaéﬁ -2- r?r)) -4-methyl L7 é C?mdazm -3-y1)-2,3,4.5- tetrahycéro 1H-

oro -7 f I 'uor onet’hyi’) pyri dazi n-3
- ylie)'lm{e}[rhﬂ]dyﬂze}ﬁn@ - tetrahydro- 1H benzo[e]]
1, La -
(SH R %-m?%? (IR sy
10 3 }ij}nzéfeﬁ{étmazeﬁm&, , 5- tetrahydro-1H benzo[ e] [

1 @ﬂﬁé\e@%@&ﬁhgﬁyﬁﬂ PR B T n- 2-y1) - 2, 3
, dhenzd[E]] 1, afdyedepin-7 hiHp erivaained- {/l;lxnéha:hoaz epin e

LB o PSR i o PATE yBg 7:

- (Rndofel[Cinjdergpheny 1) - 4- met hy1- 7- ( pyr azi n- 2 34)-2, 3, 4,

PRt LIt e ﬁ{m] ft o B AZER NS 5 4 5 tetrahydro-LH-

benzo[e][1,4]diazepine;
1-(5-fluoronaphthalen-2-yl)-4-methyl-7-(pyrazin-2-y1)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
1-(1-(5-fluoronaphthalen-2-yl)-4-methyl-2,3,4,5-tetrahydro-1H-

20  benzo[e][1,4]diazepin-7-ypyridin-2(1H)-one;
6-(1-(5-fluoronaphthalen-2-yl)-4-methyl-2,3,4,5-tetrahydro-14-
benzo[e][1,4]diazepin-7-yDpyridin-2(1H)-one;
6-(1-(5-fluoronaphthalen-2-yl)-4-methyl-2,3,4,5-tetrahydro-1 -
benzo[e][1,41diazepin-7-yDpyridazin-3(2H)-one;

25  2-(1-(5-fluoronaphthalen-2-yi)-4-methyl-2,3,4,5-tetrahydro-1H-
benzole][1,4]diazepin-7-yDpyridazin-3(2H)-one;
1-(benzo[d][1,3]dioxol-5-yl)-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1 /-
benzo[e][1,4]diazepine;
1-(benzo[b]thiophen-2-yl)-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-

30  benzo|e][1,4]diazepine;
1-(benzofuran-2-yl)-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine; '



1-0
- (3, 4-di chl oropheny0- 4-net hyl- 2, 3, 4, 5-t et rahydr o- 1H be
nzo [e][ 1, 4]diazepin-7- yl)pyridin-2(1H)-one; 156-( 1
-(3

, 4- di chl or ophenyO0- 4- net hy1- 2, 3, 4, 5-t et rahydr o- 1H benzo

[e]l[1, 4] di azepi n-8- yQopyridin-2(1H)-one; 6-0

- (3, 4-di chl orophenyl) - 4- et hy4- 2, 3, 4, 5-tetrahydro-1Hb

enzo[e][1, 4] thazepin-7- yOpyridazin-3(2H)-one; 2-( 1

- (3, 4-di chl orophenyO-4- et hyl - 2, 3, 4, 5-t et r ahydr o-

%F?gﬁ?ﬁﬁgﬁ&®d$fﬂﬂbﬁiﬁpﬁﬁﬂzkﬁﬁﬁywpg?mgﬂazfﬂﬁfﬁﬂ?%meﬁé;
-(4-(e sul f.onyppi perazin-1 -yl)-4-nethyl -

- (PRt Ia?qslrﬂzgn%)-z, 3

, 47 911 betjkRbisiug RIRZ6lyBl4 theth}Idi-pHRPI-N 8 4, 5-tetrahydro-1H-

44é;$§ﬂ:1-(ﬂgpﬁ?E§Ien-g-yl)-7-(pyridin-2-y1)-2,3,4,5-

t ebanaelyih-ldiapangiof e] [ 1, 4] di azepi ne; 254-net hyl - 1

- () i - e i 2 diazenin-7-v1)-
A RBESL Pphy BA bR [ Senzolel i Msaspin T

4- ey fyiazalo ¢ nalpmidiaB @RD2ng0- 7- (pyri din-4-y1)-2, 3,4, 5

| G AR s 6. _ ) -

o T IRARERLRA TS BERbBED. ¢ dlydpo 1 2 4friazolol4, -alpyrazia

- t EBHRRY-Ar34, Tétiabyriro]l S fenzodd 10l AdieRipme7 -

R L I e
10 1Huébezebel[l B ididpazepi ne; - 65 -
B A R AT bR a3 Ao
4- mebbarbieTH (49dinmbiny) pyri dazi n- 3-y1) - 1- (napht hal en- 2-y1
) - 2l ncoropnS PN 0 THOENZOl Chird. T b fE APh B sepin-7-yD)-
[1,2,4]triazolo[4,3-a]pyridin-3(2H)-one;
15  1-(4-fluorophenyl)-4-methyl-7-(3-(trifluoromethyl)-5,6-dihydro-[1,2,4]triazolo[4,3-
alpyrazin-7(8H)-y1-2,3,4,5-tetrahydro-1H-benzo[e][ 1 ,4]diazepine;
7-([1,2,4]triazolo[ 1,5-a]pyridin-6-y1)-1-(3-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-
1H-benzofe][1,4]diazepine;
7-([1,2,4]triazolo[4,3-a]pyridin-6-y1)-1-(3-fluorophenyl)-4-methyl-2,3 ,4,5-tetrahydro-
20 1H-benzo[e][1,4]diazepine;
2-(1-(3-fluorophenyi)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepin-7-yl)-
[1,2,4]triazolo[4,3-a]pyridin-3(2H)-one;
1-(3-fluorophenyl)-4-methyl-7-(3-(trifluoromethyl)-5,6-dihydro-[1,2,4 Jiriazolo[4,3-
ajpyrazin-7(8H)-yl)-2,3,4,5-tetrahydro-1 H-benzo{e][ 1,4]diazepine;
25 7-([1,2,4}triazolo[1,5-a]pyridin-6-yi)-1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-
- 1H-benzo[e][1,4]diazepine;
7-([1,2,4]triazolo[4,3-ajpyridin-6-y1)-1-(2-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro-
1H-benzo[e}f1,4]diazepine;
2-(1-(2-fluorophenyl)-4-methyl-2,3.4,5-tetrahydro-1H-benzo{e][ 1,4]diazepin-7-y1)-
30 [1,2,4]triazolo[4,3-a]pyridin-3(2H)-one;
1-(2-fluorophenyl)-4-methyl-7-(3-(trifluoromethyl)-5,6-dihydro-{1,2,4 Jtriazolo[4,3-
a|pyrazin-7(8H)-y1)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine;
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15
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30

5(6- (4- et hyl - 1- (napht hal en-2-y1)-2, 3,4, 5-tetrahydro-1
H benzo[ e] [ 1, 4] di azepi n-7- yQpyri dazi n- 3- yOret hanol ;
644- et hyl -1
- (napht hal en-2-y1) -2, 3, 4, 5-t et rahydr o- 1H benzo[ €]
[1,4]diazepin-7- yQopyri dazi n- 3- am ne;

4-met hyl- 1- (napht hal en-2-y1)-7-(6-(trifluoronethyl)pyr
i dazin-3-y1)-2, 3,4, 5-
10t et rahydr o- 1H benzo[ e] [ 1, 4]d|azep|ne
7-(6-(difluoronmethyppyridazin-3-yl)-4-nmethyl-1-(naphth
al BA 2;4)ttihzodo[3,54] Byridin-6-yl)-1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-
tetr 1 benzo[e][l 4] di azepi ne;

?é?fﬁﬁos%ﬁﬁPﬁﬁxy)pyrlda2|n 3-y1) - 4- et hyl - 1- (naph

t hﬁt[@@ 4?111‘&2&1 fﬁga]ﬁyrﬁm-é -yI)-1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-
tetrahydr o- 1H-benzo[ e] [ 1, 4] di azepi ne;
15W¥ﬁﬁﬁﬁ§ﬂﬂiﬂ@ﬁﬁbﬁ@halen 2-y1)-7-(pyrimdin-2-y1)-2,3,

4 25(1t ﬁit(fh@ﬂbfﬂ{eﬁyl%ﬁm@t%‘@@ | £3-telrarhddd- @Ffﬂ:@hﬁﬂ‘e][] 4]d1azepm -7-yl)-
t hal en 1)-7-(pyrimdin-5-y1)-2, 3,4,
5 &lé’ﬁ ’é?ﬁ?‘d@féﬁiq—]lbﬁlﬁjﬂb?@ﬂ)?“%] di azepi ne;

4 B Yo ARSI 2ty ML o2 0L Bacho 3

tet ah@dro 1 benzo[ e] [ "di azepi n-
4- aiprtrhzyrl?tBHowé)pm Hértetrahzdlml)H ber(zgg?:} & chazzptyq) 2 3 4 5-

AR MBS0l phld Sl oz SRl s
d [ tatrﬁ;ydlrm— 17H bgﬂz))[ﬂ[ﬂ 14dﬂ1mﬁl©§,l-|) one;
25816 44 oj[ﬁ% A0a epl LEL9ha" 3% é’li‘l&mé]iah%n %&&%ﬁ@yﬂﬁp' 1

24tétrmﬁﬂmylH~benzo[e][1 ,4]diazepine;

di %@Q{} ,4;'(?' guorﬂ%}%%i—ldg%‘qﬂ %%S&tetr Eifg‘o £11 benz %E@fh]ﬁ Lepnﬂb
- ( jiplh,l Jn]&iae@ln[éi-ya.]byﬂmasézfﬁ -dnei r ahydr o- 1H benzo[ e]

[1.11’(-€ S B e e S Rt Sz n- 3-y1

) -[2,231¢a01b (B ApyeiR T BEDsmzn ] @ sl tdnhlydioaze péaele][ 1 4] diazepine;
7-([1,2,4]triazolo[1,5-a]pyridin-6-yl)-1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e}[1,4]diazepine;
7-({1,2,4triazolo[4,3-a]pyridin-6-y1)-1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzofe][ | ,4]diazepine;
2-(1-(3,4-difluorophenyl)-4-methyl-2,3,4,5-tetrahydro-1 H-benzo[e][ 1,4]diazepin-7-
y1)-{1,2 4]triazolo[4,3-a]pyridin-3(2H)-one,
1-(3,4-difluorophenyt)-4-methyl-7-(3-(trifluoromethyl)-5,6-dihydro-
[1,2,4]triazolo[4,3-alpyrazin-7(8H)-yl)-2,3,4,5-tetrahydro-1H-benzole]{ 1,4]diazepine;
7-([1,2,4]trtazolo[ 1,5-a]pyridin-6-y1)-1-(3,4-dichlorophenyl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e][ 1,4]diazepine;
7-([1,2,4]triazolo[4,3-alpyridin-6-yl)-1-(3 ,4-dichlorophenyl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[e][ 1,4]diazepine;
2-(1-(3 4-dichlorophenyl)-4-methyl-2,3,4,5-tetraliydro-1 H-benzo[e]{ 1 ,4]diazepin-7-
yl)-[1,2,4]triazolof4,3-a]pyridin-3(2H)-one;
1-(3,4-dichlorophenyl)-4-methyl-7-(3-(trifluoromethyl)-5,6-dihydro-
[1,2,4]triazolo[4,3-a]pyrazin-7(8H)-y1)-2,3,4,5-tetrahydro-1//-benzo[e][ 1 ,4]diazepine;
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- 66 -

1- (1-fluoronapht halen-2-yl)-4-nethyl-7-(6-nethylpyrida
zin-3-yl)-2,3,4,5-tetrahydrolH benzo[ e] [ 1, 4] di azepi ne;
(641-0

-fl uor onapht hal en-2-y1) - 4-net hyl1- 2, 3, 4, 5-t et r ahydr o- 1H
benzo[e] [ 1, 4] di azepi n-7-yepyri dazi n- 3-yl ) nmet hanol ;

51- (1-fl uoronaphthal en-2-y1) —4- met hyl - 7- (pyri m di n-2-y
1)-2,3,4,5-tetrahydro- 1H benzo[e][ 1, 4] di azepi ne;

1- (1-fl uoronapht hal en-2-y1)-4-nmethyl -7-(pyrimdin-5-yl
) - 2([3 2] Brakad 1 ataaplﬁmﬂﬂ:ﬂyemm[emm naghthdém2-epinkd,s-

1-(1-fl uorgna 1)-4-nethyl-7-(pyrazin-2-yl)-
%tr'ﬁhyémt {J?rbﬁ‘%‘?b"ﬂ@ 4%}!@23?%‘8’%20[ e] [ 1, 4] di azepi ne;

1d'i Q{'l,(fﬁ:]ﬂ‘n'gk&é{@@ad] Taed- @m)zr BdthyKt- (@pm&lcﬁn%& B4 setrah
ro- enzo

d.tatz@lp'ﬂw W}?F’)ZBEF‘H I¢fi ‘h@(’&ﬁ) one: 6-0-0

-f -

0l ks éa@s%@g%a@g?ﬁm%&gagw irkds
ol1,2 ]tnazolo[4 3-a]pyridin-3(2H)-one;

-f , )
Lisgpee ) ehaEnk s o Sty abpdoants

2 g)pyreAn-f {8 rdRaphtHeirdndR- yﬂoenmivﬁtl H;Ld_lazzmam 5 tetrah

1q§§'%ﬁﬁggéﬁ l%%%mﬁ%ﬂ;%%ﬁ%%@%%ﬁ% %ﬁ%%yrl a;?n?g?yl

)Tﬁn31@[54hazﬂHMydro 1H 20benzo[e][1 4] di azepi ne;

1-'#%%0%? LSRR L2 e R e o2

4fixhyeidajri-heamine;
AP FEeHD] SR ) A G a RS R S b

nOiH benzo[e][1,4]diazepine;

St RTPOb5 BATBL Fb ife
1H-benzo|e][1,4]diazepine;
7-(6-(difluoromethoxy)pyridazin-3-yl)-6-fluoro-4-methyl-1-phenyl-2,3,4,5-
tetrahydro-1H-benzofe][1,4]diazepine;
6-fluoro-1-(4-fluorophenyl)}-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzofe][1,4]diazepine;
6-(6-fluoro-1-(4-fluorophenyl)-4-methyl-2,3,4,5-tetrahydro- 1 H-
benzo[e]|1,4]diazepin-7-yh)pyridazin-3-amine;
6-fluoro-1-(4-flucrophenyl)-4-methyl-7-(6-(trifluoromethyl)pyridazin-3-yl)-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine;
7-(6-(difluoromethyl)pyridazin-3-yl)-6-fluoro-1-(4-fluorophenyl)-4-methyl-2,3,4,5-
tetrahydro-1H-benzo[¢][1,4]diazepine;
7-(6-(difluoromethoxy)pyridazin-3-yl}-6-fluoro-1-(4-flucrophenyl)-4-methyl-2,3,4,5-
tetrahydro-1#-benzole][1,4]diazepine;
1-(4-chlorophenyl)-6-fluoro-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepine;
6-(1-(4-chlorophenyl)-6-fluoro-4-methyl-2,3,4,5-tetrahydro- 1 H-
benzo[e][1,4]diazepin-7-yl)pyridazin-3-amine;



fl uor onapht hal en-2-y1)-4-nethyl -7-(pyrimd

yl)-2, 3, 4,5-tetrahydro- 1Hoenzo[ e] [ 1, 4] di azepi ne;

f I uor onapht hal en- 2-y1) - 4- et hyl - 7- (pyr azi n- 2-y0- 2
, 5-tetrahydro-1H 30benzo[e][ 1, 41di azepi ne;
(
1

I—‘SI—‘
/-\01/\

4-fl uor onapht hal en-2-y1)-4-nmethyl -2, 3,4, 5-tetrah

3
d Hoenzo[ e] [ 1, 4] di azepi n-7-yl ) pyri di n-2(1H) - one;

4-
4
4
1-
o-
7
1-

(4 f I uor onapht hal en- 2- yl) - 4- et hyl-2,3,4,5-tetrah
dr o- 1Hbenzo[e] [1, 4] di azepi n-7-yl)pyridin-2(1F1)-one;

- (4 (:lﬂmfobmyk)mafmhir&aln&ﬂtyzf’/')(ﬂi)(trmunﬁm_tewyl)gyraiadins—yleﬂ,Bal;ﬁ-
YOO el QL el iRl N /- yOpyri dazin-3(2H -one;

- (B(4- bm&bpmpbnt(@l(eﬂhlarombbhyépﬁﬁiahyl} W)-8-fHipfr4-arethahy, 8lA(s-
-1H benzo )ll di azepi n-7-yl) pyridazin-3
( Zt}q)fra}aﬁ@ 1 benzo{e [I Aldiazepine;

5 )1 ( @t Eﬁlb&%}% ghi%lﬂo%nﬁéﬁﬁ)x ffﬁfl bl 3-¥i)-6 Mot EietyB2.3 4, 5-

5-te ‘% ro- 1Hbenzo 4] di azepi ne;
1- f(egalmd@o}férbarmﬁ'{ [d148d{azzpipg) - 4- et hy1- 7- (6- met hyl pyri da
Zi D35 MikhopRerd %1)5; h&deb-ANGRP-7-(pyridazin-3-y1)-2,3,4,5-tetrahydro- 1 H-

101F-benzo| €] di azepi ne,
(6be(n.2.o Elﬁ]dw@cmm@pht hal en-2-y1) - 4-nmet hyl -2, 3

dl 6a gf {)ﬁﬁ@'ﬂé’%}?m%l oL n?(%ﬁ-lnér[érl %]3 —tetraﬁy ro-1H-
10 - flbemm[e}ﬁh@]dtalaaim}ﬁ-ﬂ)pylit)azm-mmyj -7-(primdin-2-y1)-2,3
, 4, 5: 1 etrah 1
1o S TR E AT by B PR B Bpridasingiy
y 12,3 2,53 etrahy&rot K- bahy[@ﬁ[dM]cﬁéﬂepMe:nzo [e] [1,4]diazepine;
1-(5- A t hal th
2 St IR e e B <[3§r5‘?&°f§1§hea¥1§8yf[ Bfaking)
1 114,(55ctf‘dhﬁdkbo]’}ﬂbéﬁzh[a [ep{Razgfind- et hyl -
ra
15 zo%@ﬁa@b@t@m etmxafpa'?éﬁmw%gyﬁr ?‘E‘P?F"%*(‘"ﬂlb? Sffgro-4-methyl-
2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine;
1-(3,4-difluorophenyl)-6-fluoro-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1 H-

(
r
6
- (
r

CD‘<03"<I—\"

benzo[e][1,4]diazepine;
6-(1-(3,4-difluorophenyl)-6-fluoro-4-methyl-2,3,4,5-tetrahydro-1H-

20 benzo[e][1,4]diazepin-7-yl)pyridazin-3-amine;
1-(3,4-difluorophenyl)-6-fluoro-4-methyl-7-(6-(trifluoromethyl)pyridazin-3-yl)-
2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine;
7-(6-(difluoromethyl)pyridazin-3-yl)-1-(3,4-difluorophenyl)-6-fluoro-4-methyl-
2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine;

25  7-(6-(difluoromethoxy)pyridazin-3-yl)-1-(3,4-difluorophenyl)-6-fluoro-4-methyl-
2,3.4,5-tetrahydro-1H-benzo[e][1,4]diazepine;
1-(3,4~dichlorophenyl)-6-fluoro-4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1£/-
benzo[e][1,4]diazepine;
6-(1-(3,4-dichlorophenyl)-6-fluoro-4-methyi-2,3,4,5-tetrahydro-1H-

30  benzo[e][1,4]diazepin-7-yl)pyridazin-3-amine;
1-(3,4-dichtorophenyl)-7-(6-(difluoromethyl)pyridazin-3-yl)-6-fluoro-4-methyl-
2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine;
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- (5-fluoronapht hal en-2-y1)-4-nethyl -2, 3,4, 5-tetrahydro

- 1Hbenzo[ e] [ 1, 4] di azepi n-7-yl ) pyridin-2(1H)-one; 6-0

- (5-fl uoronapht hal en-2-y1)-4-nethyl-2, 3,4, 5-tetrahydro

- 1Hbenzo[ e] [ 1, 4] di azepi n-7-yl ) pyri dazi n- 3( 2H) - one;

252- (1- (5-fl uoronapht hal en-2-y1)-4-nmethyl-2, 3,4,5-tetr

ahydr o- 1H

benzo[ e] [ 1, 4] di azepi n- 7- yOpy4§4 dazi n- 3( 2H) - one;

1- (benzo[d][1, 3] di ox0l-5-y1)-4-nmethyl-7-(pyridazin-3-y

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

1 -6(h@ezd-methyl-1-(naphthalen-2-yl)-7- (pyr1dazin—3 -yi)-2,3,4,5- tetrahydro- 1H-

[ b].thi ohhen-2-y1) - 4-net hyl-7- (pyridazin-3-y1)-2, 3,4, 5-

tz’%’qzﬁw[gr‘ig‘ﬂi?fp%eGObenzo[ e] [1,4]diazepine;

16((b&mzsﬁ>f AlfnaihyR1 YdaphthaleRD W12, T4 Spytidtgaodt 1H-3- y1) - 2, 3, 4,

et rahydr.o- 1Hbenzo[e] [ 1, 41di azepi ne; - 68 -
7%1{22[62[14*]141?%631?07[ BPPYrigeck)- B A%- y1) - 4- met hyl - | - phen
yﬂ;f 8- &ﬂﬂm@m‘éﬁ ﬁshwdﬁ@us &Maebel-hithdl diRpRRAIBLe2-y1)-2,3,4,5-
fz(:xz( 41tri g!;ol o& 3]§J§#]3pyr| di n- 6- 51) (4§rret hyly) phen

y famhyira 1 5-beszolalhl Mg zepiisenz o e] [ 1, 4] di azepi ne:
ﬁa%sléaggt m\krnﬂl;m;ib%w&bc?dﬁe&s , el Bl bW Qutidhpeperhed [ 1

[ 1u‘tgt1t41]:qtra; HWeIng pﬂRé—Jﬁ}ipgﬁrqoﬁafﬁacg(hg shlecsien of a substituent at any of

tl%%%%(s:?fgizl g{’ e F‘ﬁlgﬁ i gfe%elﬁég;c:o%w@{ﬁg %kgl%h Leém%adé H%S"ryg%leg

r prefdriel evimtifueits ptlang fof the ppeonse Fo7ekrmpledds dersca'ﬁ)@d h@emabove,

B RO AR e SRRl 6 Bl oot

7alkjl dés cﬂl]thl[miaﬂlalchmce of R in pamcuiar to any one of H C-Cs alkyl or C;-

,[ é§ g%l?%'%ﬁy girlfcg ) %%Igl(o%[({l Q’? Itg., g% 02 (é“6 alEElt lt{wfs afty g’f‘ﬁ’
2¢0,1C( @5, 1L U ephyedtiyl pr @r, Kty Cs, s Jordshaloelkyla Bydiloiyl tHeb

. di in- 7-y1) -
C St bR B PRl s i 8t Sk o Cn G Co Csor
15dloa(uéy1 fdbé!;Qfoﬁﬁﬂﬁ& mbels)ereéﬁdmtﬁw In 5zn{laﬂz(rtt¢s byl at@ro0 Fie hdlydeh; 5

41t I o[ 4
AT T ohe By & OB L B it iy vy 1 [ 1, 4
] @lyc@cmman}@l, or substituted c4 C7 cycloalkylalkyl
[0059] 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.

[0060] The scope of the present invention also encompasses active
metabolites of the present compounds.

[0061] Another embodiment of the present invention is a mixture of
compounds of formelae I(A-D), where the compound of formulae I(A-D) 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
determining the ability of a potential pharmaceutical to bind to neurotransmitter
proteins.

[0062] Another embodiment of the present invention is a pharmaceutical
composition containing a therapeutically effective amount of the compound of

formulae I{A-D}, and a pharmaceutically acceptable carrter.



7-([1,2,4]triazolo
[1,5-a] pyridin-6-yl)-1-(3-fluorophenyl)-4-nmethyl-2,3,4
, b-tetrahydrolH benzo[e] [1, 4] diazepine;
7-al,2,4]triazolo
[4,3-a] pyridin-6-yl)-1-(3-fluorophenyl)-4-nethyl-2,3,4
tetrahydro- 201H benzo[e][ 1, 4] di azepi ne; 2-0

| uor opheny1l) - 4- et hyl - 2,3, 4, 5- t et rahydr o- 1H benzo

, 4] di azepi n-7-yl) -

e
f
[1

2,4]triazol o[ 4, 3-a] pyri di n- 3( 2H) - one;

4
, 5
- (3-
;
1 ;jk{]%:gl uor ophethdspdet ﬁ’ﬁi}hh yiksefrt (Fer(tionirélhteotocnméthyd Jf-tmating
- di r.0 2,4]tri zo . 4, 3- g

al %5 %Q?rﬁl’*'?‘("s‘ﬁlf eﬁs‘ porgis e r%niie@f remAsersesed iRyl

[ 1€efdtéh1ﬁlzrﬁ&lpﬁ1@phrﬁx5 Torldbpaniftd. t Theaz@h®d involves administering to a
(2-fluora henyl )-4-methyl -2, 3,4

[1, 5-a] pyridin- %%?
5pqt1@@trua leoé suthipeg bT @J‘:l[anet;jflfﬂ ae{f@btinﬁ:éamount of"a compound of

5 N[ ﬂm%mlﬂel f(Al [?ZQII zgpharmaceutlcall¥ acceptable salt thercof The method of the
4, 3-a] pyri. | uor ophenyl)-4-nethyl -2, 3, 4

5prf:@pt( IBPHeD EEHappé)ﬁpzqf[t@]at[Lrgg s,g})ggpt& Q@Ibqt%mth various neurological
24 péfchﬁaltljrl:o{ Sphetinblady %;Mflﬁrﬁnteﬁmﬁ Rovle? AP, Onehlibd

enzoJ i azepl n- 7-

30defici2 herackivizodisfrder JABER)r daghitio {apdjrmsn anxiety disorders

1- d&ﬁ é;ll%%[e%?%%g{ %#mé Hﬁ%é?étj@?{ﬂ)?pa(nw déok&é‘?!&ﬁﬂwmo}deﬁ aBo
10 a] Jmpwazs maifi &bpreg,sib)l R pBpid; épneaﬁmmobmﬁemmmqlm 4
cﬁg)rgﬁo 68?13& pﬁst EBthflrfSi ZdisH%de} {;"Tﬁﬁﬁ,yaf]?te Zitresa. fiﬁ.order a%gla}l
ﬁjﬁobia[ dhyd rphdli'rhsbﬁnzmcﬁzﬂ]r{lal deidpheliicadi sqpilar €PMDD), somal anxiety
(e raeF A PR ooyt fiprier YRPY SRR e isph ity
, 4de'§rets§c§1f abytitaldtttbarhehel’l disédselirad@poire disbide, br psychoms
15 [ e{t‘rjpl%n% E;l yﬁ) ng?f ne&e?y spec1gliy4ob5631¥y?£1{o?eh>y 29 ﬁe?'vojéy buﬁrrl]l%ao

[ Incvodd, labd Bid &{tﬁl arsaﬂd&y éﬁdﬂge@ra%(ughanc@ BByse disorders (including
1-(4- chlorop enyl nethy 3-(trifluarone ) -5,

-f %dbdcpfqielzclqp]) §1|1qhéz§ Bicg u[czpd ctlon cocaine addiction, ! hPc/:ohol an
a] Ihe e 208klion Lrscl Nyhdn @Mﬁ@ﬁ&ﬂ&&g&@r@i@@ ZRERL shetas

]diazepine; 7-([1,2 4]triazo
[ 1PaskinjopiFdisgnss. loteyutpal physg, smdmrm HorEieHRERy, Pyyhiatric HypLoms
20 + 3ubn & and! &ldAWY ShQeidity, HR0&RdE bisdrdddk ShAZR RISy ramidal
syndrome, Tic disorders and restless leg syndrome (RLS), tardive dyskinesia,
supranuclear palsy, sleep related eating disorder (SRED), night eating syndrome
(NES), stress urinary incontinence (SUI), migraine, neuropathic pain, especially
diabetic neuropathy, fibromyalgia syndrome (FS), chronic fatigue syndrome (CFS),
25  sexual dysfunction, especially premature ejaculation and male impotence, and
thermoregulatory disorders {c.g., hot flashes associated with menopause).
[0064] The compounds provided herein are particularly useful in the treatment
of these and other disorders due, at least 1n part, to their ability to selectively bind to
the transporter proteins for certain neurochemicals with a greater affinity than to the
30  transporter protemns for other neurochemicals,
{0065] In another embodiment of the present invention, the above method
further involves administering a therapeutically effective amount of a serotonin 1A

receptor antagonist or a pharmaceutically acceptable salt thereof. Suitable serotonin



7-([1,2,4]triazol o[ 4, 3-a] pyridin-6-y1)-1-(3,5-difluoro
phenyl) - 4- net hyl - 2, 3, 4, 5-

t et rahydro- 1H benzo[ e] [ 1, 4] di azepi ne; 2-0
-(3,5-difluorophenyl)-4-nmethyl-2, 3,4,5-tetrahydro-1HDb
enzo[e][1, 41di azepi n-7-

y1)41, 2,4]triazol o[ 4, 3-a] pyri di n- 3( 2H) - one;

151- (3, 5-di fl uoropheny1) - 4-meg hy1-7-(3-(trifluoronethy
l)-5, 6-di hydr o-

[1,2,4]triazol o[ 4, 3-a] pyrazin-7(8H)-yl)-2,3,4,5-tetrah
ydrpore%lh&eaﬂ?ag{nﬁati ikwlﬁ]j@maszse pomes aild §I{1ﬁerc21.e4]WAYaﬂﬁ)13cS (N-(t-

| S5 GnahparbeniPens T ey -2 PRSI & Bhdised &

7- l(akzﬂqg 4n 4leinkty 8% PhDserotonin 1A receptor in U.S. Patent No. 4,988, 8 14 to Abou-

[ a ridin 1 3,4-difl h 1)-4-
e S, Sty Seomera ey L 3 e R i

5 }_{l L (Bwda ?}{Jnl 9%562“1%@9"@3)},%% B %drely BedtpSate@by AlRIEHE in

bénzo zepi n
y Tysaentity dovied st Bic£0Bpeingyiy § sreformp A)antggenist. Spiperone (8-[4-

15&1 él g ﬂ%h%lly(‘? 1%&?’%{]?‘]% hAf:n {?Xlngza:( rgltzflr}géclaﬁmfoggzgifeh-

3 l#lp@ntcempajmyldnmmﬂmbmdzto[té$ [%tfﬁmbloaﬂé Pre69 ﬂnd 3 1
gg%lgolg]/' hgxle‘{;kftng@rﬁérg{eé bﬁ eglrg)(ge ng {h'gu%nt)fr!n)y ]Ihé §ctf\1nt9 LE Iﬂqﬁ‘rrone
10 t1 eatsraabmchnnr 1A khanast B]d[esbnldf}djmamd@heme:s et7al { Naurascddnd Bicbebav
0 3, 4-di.chl h
gty i BB bRy el PR SR e
2-10864) 3, 4-d lxﬂiﬂoﬂfeﬂ@hﬁﬁﬁlzﬁém 4f thie preydnt Bl,vanttb,n&ht elbqvalnyedrod
%}Luggegflg?ﬁv%g Lc}}mgls%ggg g gtpeuhcal?}/ %f)fectlLe drm dun1 tfr as gtnlreo
1xﬁﬁn&mﬂiFHkQ&&nﬁ&@M&hcﬁpﬁﬁhﬁ&ﬁﬂﬂﬂk&m&@&bkhﬂ@ﬂmﬂnfhyI)
6- di_hydr o[ 41triazol of 4, 3- % yra FR %
15 3 Nelgakiie é.‘?%%aq@%%@ﬁzﬂ&’[t e% e usp ﬁ’a“?@‘éﬂ"ﬂ%m with 35 compound

7- c(f[fam%la‘é]IEA D?ZiQ il ﬁes@n@ﬂl&ﬁﬁdylﬂére fifiyydbicribedTgdrehmdle, (iR ANS.
ht hal en- 2-y

t ateshes. ¢ 31/%;0%@3@[7@9@ 545D 3784906, 5,162,339, 5,232,929,

7ﬁfs[éé4ezﬁ93§1§ 49638%59' eQId“s (%7%'99y1fd1dln%n§aﬂsﬂéi?éreﬂiﬁrtulﬂnémlm( naph

t @ﬂqsamwoqqumsa[zgﬁwza@d,95/9@@5,@4/03429 04/03445, 94/04494,
20 529496&4?@@%%%5 é%’@éﬁt h@g@z@?ﬁ 3410185, 34A0 Pe 7 64/1 Gleg s @rchb,

di aze
[ 194211368, 94&2@39094’1%@] %/14767;94@@9&3) 9 HE520, 94/19323, 94/20500,

ST o1 6P DN BLoZ0an) o ods (354 3RS P RAA o

al Y2y20626, @2]2(18151) 92//1;569 B3/003301 BVIG0aRY IBH1 139, BEFATIGP T AL 149,
b7, S0 0L ) 7SO 1. 9980539919964
25 t elrAnysineLl 1, 30hesR00dHI{4b5 AAdioaa® 918402, 94/26735, 94/26740,
94/29309, 95/02595, 95/04040, 95/04042, 95/06645, 95/07886, 95/07908, 95/08549,
95/11880, 95/14017, 95/15311, 95/16679, 95/17382, 95/18124, 95/18129, 95/19344,
95/20575, 95/21819, 95/22525, 95/23798, 95/26338, 95/28418, 95/30674, 95/30687,
95/33744, 96/05181, 96/05193, 96/05203, 96/06094, 96/07649, 96/10562, 96/16939,
30 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 U K. Patent
Application Nos. 2 266 529, 2 268 931, 2 269 170, 2 269 590, 2271774, 2 292 144,



6-(6-fluoro-4-nmethyl- 1

- phenyl -2, 3, 4, 5-tetrahydr o- 1H benzo[ e] [ 1, 4] di azepi n-7-
yppyri dazi n- 3- am ne;

6-fl uoro-4-nethyl -1-phenyl-7-(6-(trifluoronethyl)pyrid
azin-3-yl)-2,3,4,5-tetrahydrol H benzo[ e] [ 1, 4] di azepi ne

157-(6- (di fluoronet hyl) pyridazin-3-yl)-6-fluoro-4-neth
yl - 1- phenyl - 2, 3, 4, 5-t et r ahydr o-

1H benzo[ e] [ 1, 4] di azepi ne;

7- £ 691 tig b 1oy 0608 hiOX Y)2W80| Biardpoan Batgdt)PublifatiioNes.4- met hy

l[ éﬁl' 9:3%)] g%béﬁy %gﬁ 0320 58 103¥ 00 6575965 %%32 456, 0 533 280,

6- § byog 10, 3 sk$47d, DBEDPIL0BT) 394, UBRAY3, 0-500Y 51, dFDH 53R
-tetrahg}t{jro-l

-y1)-2,3 ,4,5 H- 20benzo_lne] Bl, g}; di_azepi ne;
6.0 614 120 6344240 £Ra 6% A} O 4t £93 553, 8 381 P

5 %?‘? l@zslm?ﬂéﬁ’fi 64 8 490 #11269B6 5347 0 NP YI7, AZD B33 0A0E 069,

uor o- 1- (4-tl uorophenyl) - 4- net hgl -7-(16-$tri fl uorone
t h§ AP 3I3d0 51 oW, § §)2 20230414273, 0 514274, 0 514 275, 0 514 276,

te r e ; j1a f RS

2 TN 7 P R0 D5 2000 1T 014 1.
uo® 3P 0733 6 dmt10-726 89 vhicht st heathydnepriokntisebygferaape in

1,4] di Lhe. . o
7t el B0 3R Aaios ot ecomneunds s Sl dpseibed ip e

10 uoxforzhentydhed Aatores imdl puBliGitidnss-
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te dro- 1H-benzo .1 jazepine; ..

, TORBT e o SR CiaBddtbP YR RERRD Siventos. the shove meghod,

) - RurtBerdn il teg bdraiystiriag 4 therap@hrtuatppdclite dhalinagepiongsinephrine
o B o BRHEBE Aoy e L DO T BRI R
- Idrecursors include L-tyrosine and L-phenylalanine.

: hé)ﬁ'ﬁﬁw o e %}@6& o 50 n st Mo blbn is'a ndinbd O ihhibRRE ™

t %gﬁ%ﬁé%ﬁfépﬁl@bﬂ}ﬁl@ ZpaRd ﬁajaa(}ﬂiié?ﬂt AZRRY BRreof. The method involves
1- (4-chl orophenyl)-7-(6-(difl uoronet hypp}(ri dazi n- 3-y1)
- GAdNigisieBuga hetapgpticgllypifectsye inhibitory amount of a compound of

t efo LAl R-fhi+ benzo[ e] [ 1, 41di azepi ne;

51- 84- chl’or ophenyl) - 7-&6- (di fl uoronet hoxprch i.dazi n- 3-
y 1P0681f | uor dnathapashget othgpiesept invention is a metho of inhibiting

t estyhﬁhi\é%{afo“ﬁ' Jﬁ‘?aﬁlé ol e?lla[ti%nt‘ﬂ b RAZERLIIC The method involves
administering a therapeutically effective inhibitory amount of a compound of
formulae I(A-D).

[0070} 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
formulae I(A-D).

[0071] Another aspect of the present invention is a kit comprising a compound
of formulae I{A-D), and at least one compound selected from the group consisting of:
a serotonin 1A recepior antagonist compound, a selective neurokinin-1 receptor
antagonist compound, and a norepinephrine precursor compound.

[0072] Another aspect of the present invention relates to a method of treating
a disorder referred to in the above-mentioned embodiments in a patient in need

thereof. The method involves inhibiting synaptic serotonin and norepinephrine



1- (3, 5-di fl uoropheny1l)-6-fl uoro-4-nethyl-7-(pyridazin-
3-y1)-2,3,4,5-tetrahydro- 1Hbenzo [e] [1, 4] diazepine;
6- (1- (3, 5-di fluorophenyl)-6-fluoro-4-nmethyl-2,3,4,5-te
trahydro-1 H
10benzo[ e] [ 1, 4] di azepi n-7-yl ) pyri dazi n- 3- am ne;
1-(3,5-difluorophenyl)-6-fluoro-4-nethyl-7-(6-(trifluo
romet hyppyridazin-3-yl)- 2, 3,4, 5-tetrahydro-1H benzo
[e] [1,4] diazepine;
7-(6-(difluoromethyppyridazin-3-yl)-1-(3,5-difluorophe
nz&%alé-ﬁy|admixﬁsté¥nigﬁtthethlﬂsuacaﬂy Bfft@ive athytdiooy drduinesizhd e] [ 1
iaze
| soermmpupp P e ROy i inctions s bt ¢ iuel sptipesserpionn g

opﬁ&iw Aophéind pede anidireet hy! -
5-tetrah dro-lFLbenzo%g& [1,4] diazepine;

I@Qﬁd di f | deptishasnset pLge pre @VﬂntWEtFﬂViS tp_amsihodpf stepfing
5 3 fy dikorderIetbrrar fosh HRAY N cOmertbtR@NZ A oBimdnd: it h GhticAZ RRIAE:;
(t:bemoﬁd i Fhe westhog reveyVEy indititingsyeantic sepieyin-apd doppming yiaks Ry

yd a therapeutically effectlve inhibitory amount of the compound of
20 enzg%eT% ﬁ I azepi n-7-yl )pyrf%a2|n 3- amnep 1-(3

| AfodtntlheEASTRE e'hyn)fur@uonswe beth4-dueltaetig Serqteniy and dopersing e
Eh%%%gﬁ&iﬂaﬁln -yl)- 2,3,4,5-tetrahydro-1H benzo [ €]
1 ) - .

Iazepl ne,
10 7-[0674]di f | u@motlnet a‘qu:rpyfuhd pbant Bvgrition Telft8s w-adndthadorf dohting

nZziL %lisoggeé 6? rred to IIrlTEle a%ove nefénét]ibgedt e%boﬁwegn{sqﬁ %Iﬁlétpe%plﬁ%gci [1
2 &Eeréﬁ“ (Tdhie frr%e)thmﬁ anvetvee myljbm/tfgl s@lmm d8payrine dnd(r@repinepliringor

opne - uor o-4- ne

RN B i S R A Ry P BB mount of e

1- dotnpAukt &ITBIQ{IMQHGQ-%) wiich futeions 4s bRk hylhal det{nydopaaine and

3-yl)-2, - ' i ne;
15 6. %m):pmep rmeupta emhabq ogr o- 1Hbenzo [e][1, 4] di azepi ne;

d[au"ﬂs di chl anembeRyd} ofht hieamo méediBh RldteRto3 fothod Freathe
ydr o-

3%@?9266[%3%116(141? iR % apeve-mrenipyosh mbgdimentsAn 4 pitifat inflegdy
» AndeSh ek %Eh%ayr;k)orvzs ﬁlﬁlb&m fsL AE0 A8y BMYihE, dRBirind and
-y1l)-6-fluoro-4-neth 5 4,5-tetrahydro- 1H benzo
[ esefotordy) wntakedyi aﬁ@mlstermgzi therapeutlcally effective inhibitory amount of the
20  compound of formulae I(A-D), which functions as a triple acting norepinephrine,

dopamine, and serotonin uptake mhibitor.
[00°76] Another aspect of the present invention relates to a method for
inhibiting serotonin uptake in mammals. The method involves administering to a
mammal requiring mcreased neurotransmission of serotonin a pharmaceutically

25  effective amount of the compound of formulae I(A-D).
[0077] Another aspect of the present invention relates to a method for
inhibiting dopamine uptake in humans. The method involves administering to a
human requiring increased neurotransmission of dopamine a pharmaceutically
effective amount of the compound of formulae 1{(A-D).

30 [0078] Another aspect of the present invention relates to a method for
inhibiting norepinephrine uptake in humans. The method involves administering to a
human requiring increased neurotransmission of norepinephrine a pharmaceutically

effective amount of the compound of formulae I(A-D).
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6-f | uoro- 4- net hyl- 1- (napht hal en-2-y1)-7-(pyri dazi n-3-y
1)-2,3,4,5-tetrahydro-1Hbenzo[ e] [ 1, 4] di azepi ne;

6- (6-fluoro-4-nethyl-1-(naphthalen-2-y1)-2,3,4,5-tetra
hydr o- 1Hbenzo[ e] [ 1, 4] di azepi n- 7- yppyri dazi n- 3- am ne;

and

57-(6-(difluoronethyppyridazin-3-yl)-6-fluoro-4-nethyl

- 1- (napht hal en-2-y1) -2, 3, 4, 5+ _

t et r ahydr o- 1H benzo[ e] [ 1, 4] di'azepi ne. [0058] Wt hi n

t hese enbodi nents, the selection of a particular
pr@bear ed suhsthiit as@et’b‘t ofthe ?j&yenom@emfon RdlatRBtodamshadatl
affect the, sel ectj of a s |tue of .t

ot HEPESEIETH0 dogss OFffien (5 ® B B aih %do'ﬁﬁe}"?fyaﬂsmﬁ}‘%?}?“&éa 2
hexu@ian il AN of Byth QlipprdiSion lﬁ)eﬂi’é’cﬁfzeﬁdse do 941264 iht devdeSo &hoke,
any of the p03|t|ons For exanpl e, as described
hetféharopwound gtformulasdA-ddabl y C - Co al kyl; the

Cg[l(}@ﬁ] i on ofanGhePRp@PYE AL ?re@fnt fabentoR areiﬁ%;z to%etlg_%l of O

al kyl , does_not I|n1t he choi ce of
pastpPressingrthe desiangf hymangfo qansugie-atgshal |y ) me&od apobigs

h aid%xgt%ﬁg to %EHJH\% in rlfegﬁ gﬁ%’/uclg%p@'@ﬁ&&{ ar%/ffec% do%:;z to fgﬁeve the

rde@@e falchwumrﬂo@h@l @xhe @gpoead offgrmudge I05-Mal oal kyI
rly,

?ﬂ)@, s, Etgfa;ég&%kﬁ%ﬁbit%’&ag feg%v?%@?Xﬁ?ﬁ% ?NEBSP a%for
halloay, Idy$critiexiai$l thmctontebcmﬁsepdn@e swbaiiméerds nety alse b provided in
part| ar.to. L - .

el ] v ol ol 8 o
Cy\c}hlﬂa:hrk,yfbﬁlbrkmiy,, deserilsadbis thetcuﬁte:d of4 sin€lg¢ embodiment, may also be
cycl aal kyl al 0059] Si n nantiomers, any mxture

ofP'&¥ %%B%F ot *’@P’lﬁﬂ%aﬁf ﬁ%g%oé%“ba 198 ni xtures, or
di Ih [a682r eorregmb(gmuﬁ acORiRTgRb et invuitias fareycampm.lt mmmg) matrials,
t he conmpounds of the present inv n are also. .
I ORRAGP oY ROt ROpE s deREOTHiser: o B BO61 AT
S CRRRaR drikBowi RSMBAs, b Walh iPReaal HOtheMCABPRGSORHraat | Ve
nmet abolites of the present conpounds. [0061] Anot her

erfiseibab tthehitctaee pr esent invention is a mxture of 25
cqppgaynds Oﬁofn SuRdb @&ﬁ[l G&ﬂ)@mg Wii‘i‘é ﬁvéﬂﬁﬁn aRYBe YRPared by the

formulae I ( i s radi ol abel ed, wher e one or
nopelicgtion Weadartétw fdkaeyn a@tﬁlo@ﬁ &y w@ﬁha%@aﬂ%yleﬁwds used

Q%l'eq)(ﬁ’gr% o¥ Bede SR %ecﬁterﬁﬂfg fcﬁ%ﬁ’dﬁpﬁ@th@se deg;:rfb@ﬂ’ bpesdcbRr.C.,
by 3H). Such

H repl aced onpounds have a
v dfdnegy shentiver@reeniciTaynstvsegtions, Y pathb@ré,r{é R Dswikettis hereby

reg s det er m niNgt ability of a potenti al
pﬁa%ﬁ’%ceﬁ#?ycafe %‘ ?El g(]&t oelp)ﬁeur otransm tter 30proteins.
[QDG&mﬁmothAmommmmmaﬁ&umm&Iﬂh@)pmé@hmiagmmknmﬁ%mmggﬂ%m
eut osl.t1 on ni
h

CHBFARUGE LAY ySE PR BN B kT Rndne sompopng pher
f ameot ﬁere'ﬁitﬁe@ rin@ awdmeo fphegromcie ukidizad toyandé-orige, glodferably by
carri.er. . i N L

reacting with a peracid, for example, peracetic acid in acetic acid or m-

chloroperoxybenzoic acid in an inert solvent such as dichloromethane, at a

temperature from about room temperature to reflux, preferably at elevated

temperature.

[0085] In the reactions described hereinafier, 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
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- 73 - [0063] Anot her aspect of the present invention
relates to a nethod of treating a disorder which is
created by or is dependent upon decreased availability
of serotonin, norepinephrine, or dopam ne. The nethod
i nvol ves adm nistering to a patient in need of such
treatnment a therapeutically effective anount of a
conpound of 5 formulae | (A-D)yg_or a pharmaceutically
acceptable salt thereof. The nmethod of the present
invention is capable of treating subjects afflicted

W §ddondadide Gth semdard h)ﬁf@tlcha Eor&ﬂﬁn;ﬂésy odai Gaten, Erodécsior Gen®s in

n lé&%%’%?ﬁé&l%pﬂ@fﬂky N{} @%A gfl%({)l}/lb@pwc ﬂ_ﬁfzve Groups in

c OQ@aﬁﬁc@hemm@ pieRih Prew DEI),VwKﬁbISQ‘E tekby Re@peaRl by reference
generalized anxiety disorder (GAD), panic disorder,

blﬁdh%ﬁﬂ@$%brder al so 10 known as manic depreSS|on or

Mefdogs Jd epress {h\‘, SeliGPicHEhes RRSBEShHEnARANMY Shd@sis of
di sor , posttraumatic stress di sor der LPTSD)

acuqtr@hygtqberszg é@zmrres of oemulpe Kol functonshsed atdh ovithayL,
Pr RGO 5M?Jter9c§ﬁ9gfa%§§ls %&HBé&erTh(a RO ﬁ%ﬂa@dmbem 1,4-

anxi ety di sord mej or depressive di sorder

( MBB)epinpoeft fomiudie Iﬁ@ﬂ})e“smtlgmhm@/@tﬂw% o R craihrasg stictsoaryl, or
di @eg%ég&ﬁggr%pésr}nﬁo%emghgﬁ@ \Eab '(F;“élﬁ gtg?) E@aﬂn@ﬁﬂﬂle §k1lled in the
di svefdtegaic sysihews.al | y obesity, anorexia nervosa,

bul i.pia nervosa a 0 a,
oLl e atilE Bt B RaPeS ¢ R Rk ks fRBIAEY
depende ic Rés)arﬂ Ureferc&Sylmrdmtermclmddf th¢ perent Deemioneay be

ddi cti on, het i ction, -
et R sr Rt GG ORa PhaT 1 O SRARE: R
aSRPRI& DGR Es, mﬁqam withedred dditional Riph akdunsy/ 505 FahmeW ey and

nar col eps ychiatric synptons 20 such a nger ,
SR sl F%%Y;}FC%%@F@% FefHIRGY HEPTBTRY i method,

eme@m& afvinel albov%éfﬁﬁi’ah@ﬁ@l refleficd] issifRd SelaRdSdhemt [1SEhe

| eg syndrone ( RLSZ tardi ve dyskinesi a, sup %ﬂﬁclear

palFeymens peappraperisbieubERPhytalc sapuicy Elgpple (H-gryeral of

e%hlelgnﬁy B bR ARed MERkomefc@3 Soudbes Nk arhins 8érk BERESuLa (IIT),
(SU1l), mgraine, neuropathic Ealn espeC|aIIy di abetic

nedf a-”abwwot ity g Syl 6986, 18 the EfFegpArging bonzo-1,4-
f a&lé&?ﬁe SHLARBr fhdh: (13 TRE M@tllonqy §efrH&P$1it ®a solvent such as,

premat ure ej acul ation and mal e i npot ence,

arhjlt melrrmtndé@ pyridtinsy; gt @t vatsd dempsratise gp to the refluk aginbaf the
ass%%é@egﬁpn‘i'oe;)@gt R ARNGPEHSEYo- h(q@a%%%gg 5¢ th?(ﬁ%?%’lﬂlgﬁnula (V) to

provi in are par |cu r _
t rthe tetrelmtdrabenioh B4 -disaepminastoli élrmdlas(l\ib peresdsiwah reducing agemts

o their,abilit ct i t
t rRRihe. e bBier kR ibobirkth EHES At S hellird Gded ot for
grepdried ofififnk bétivgert harg hard hele8fed wapspmrd grio p]lectﬁul)ms)mt of

e A0 ASHE ST A L0l FRRLgPBPion

i mf%dﬁ@ﬁ aghfit ingtredctifgcanditoes rpeitdd) eahdyyseaf fidincy from
anmount of a serotonin | A receptor ant i.st..or
phigirpke Bt %ﬂrff’egﬁﬁ%ﬁf%fcj Shrrmefian SRr L pligrd1989),

S el RERRINRreby incorporated by reference in its entirety.



- 74 - | A receptor antagonists include WAY 100135 and
spi perone. WAY 100135
(N-(tbutyl)-3-ra-(2-net hoxyphenyl) pi perazi n-1-y1]-2
phenyl propanami de) is disclosed as having an affinity
for the serotonin | Areceptor in U S. Patent No.
4,988,814 to AbouGharbia et al., which is hereby

i ncorporated by reference in bts entirety. Al so,
Ciffe 5et al., J Med Cheﬁl3gil509-10 (1993), which is
hereby incorporated by reference in its entirety,
showed that the conpound i Sci@ngdr ot onin | A antagoni st.
Spi perone (844-
(4-fluorophenyl) - 4-axobutyl] - 1-phenyl -1, 3, 8-tri azaspir

o[ 4, 5] Bl egan- 4- g a mekg-Rkn Oconpound agg is §_K
di st NiOU. S, at(ggt Nos. 55\669 and 3, 155; "3—1@
whi ¢, r eby—i ate efier ence—-- t het N
entfre The activity of spipgsofde %0 as a serotonsn; =R

y.
| A ant8gofli st is described in Mddleniss et al.
Neur osc Tand Bi obehav Rev. 16:75-82 (1992), which is YV
hereby incorperated by reference ingits eptirety., ®-R-H

[0066] I n apothek,_efbodi ment of the prdsedt invention,
the above d‘%pggher i nvol ves EEB istering a
t her apeut i fifective anmountgsO g1 ective

neur ol dni n-1 % o]

acceptabl e salt thereof. 15 Neurokinin-1 receptor

ant agoni st s tﬁdg can be used in conpﬂﬁation with the

compound of RorfiFae 1 (A-D), in th& pFédent invention

are fully described, for exanple, in U S. Patent Nos.

5, (99881003, Shgernmwsds & famoiptoR” Bab hetomarynf thepresgy,

5, . . 4 ] w nes of

L P B PR o e i e spines o
5 902 9Y; R4 BALG Bequenti) D5gglatiguioiswithe abeiduarss at the N-1

L T e S

94ih#3i6 8@ suldifubBGh he (B4 pasiiBi7, 94/ 15903, 94/ 19320,

ooMbi7o oo tettyiteatsb gl gdiia k) Poo ar i
10 o eI %4l 00935% B DyoRuo 83ptih 4 ngp, e
93al-9R6Anclu@Sb @It Bmite® Y, 24t 81 condRé28 360y 09 @44 65,

o5 60sty PUG oI Gey 143505 POk #3 G Rg  no imicd

95 0fi2@tamaR, AROA i LiG&Qes %54 &40, ipotR&lh 9L butoxide). A
95/ 16679, 95/17382, 95/18124

fi
9, . : 5/ 18129, 95/19344,
951pREYEE liged sreh 35, bwmeblmsed o gk PhaseINGd) bekss used. Inert

15 99onRil %my%g’c[luo&(sglﬂ areIt BRG&Y o, %&3&7%009@6 feferably,
96/ 05193, 96/ 05203, 96/ 06094, 96/ 07649, 96/ 10562,

96yenE8 9T toBEge) algbatis alowr by irabs foaBganol), and halogenated

96 ' AIREP R e f
96#%%5%@?@%%%%%%%?%347/ 61 .535&%!572%%552? 9703066,
9 7o 0B terdper Sk Lp & the boiting peiBRef theysolgnoanployrdl Jbgrpactions may
97/19942. 97/.21 n / ; in U K Patent
AR sonre B SRl el vigely 0 170" 5

20 2690900, 2 JTRd1-AFVhet2rod§PR 74ekno-tefrahydrottehss- |, 4-almzepintsy .
Th reparatians of such conpounds are fril| .
4 BT BRSTRO e dR LR OB e g® gietam. in the

pulrbdca@d df@ietal catalyst, with or without a base in an inert solvent to give the

benzo-1,4-diazepine compounds of formula (I; R* = aryl, heteroaryl) of the present
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[0067] I n anot her enbodi nent of the present invention,

t he above nmethod further involves admnistering a
therapeutically effective anmount of a norepi nephrine
precursor or a pharmaceutically acceptable salt
thereof. Suitable norepi nephrine precursors include
L-tyrosi ne and L-phenyl al ani ne. 15[ 0068] Anot her aspect
of the present invention is_ggnmethod of inhibiting
synapti c norepi nephrine uptake in a patient in need
thereof. The nethod invol ves adm nistering a

t higvapient Meal tataledhd cltides dut anhhdolibotey teg sty vt cafiplexes of Cu,

Heb b B, GulvabRSH: T4Efhongt REGTQATE R BRR gy

SYiaBAd, bulses Rt Pinditad v hikke miefal Sarldbies Rilkali Mt @hosphates
thereof. The nethod involves adninister

L HGRARFRALY PRLBISIGn BIORIEI AR R PG SURBE g sodum fert-
CONRAURS 8k oficat M4 a@&sdﬂﬁa‘ﬂ%@ﬂyl)ﬁr@ﬂ&%&éﬁiﬁﬂ?rht&i%ﬁleCt of

the preSent invention is a hod of |nh|b|t|n

SRR ashFOISBIAT ). L BUREriA gedatuch At THTon BEHES fock-aisfine
ep?ec ; I@g&h LBy 4aS: R3rariai A @bm&t@nwﬁla@a@ tlyd &@h&y

Inhibrtory anmount of a conpound formul ae
T(lniBy.to [@d?cle]&mﬁm@ﬁraﬁwe@qhyéﬂoﬁtrmrplr‘éél@mne) ANt i on
i's
s B AL 3l BEE, GRPROEaiac Wik A iols Bleeri¥l
C odlmbmyllsuigaxmde), oa ammacic bydrecaibins Guefpiably, entangoniodiene).

gﬁp‘g érrﬁcg fch%lon%e ecetr%ﬁ/rgs Hgéjer t?%ng réeogrll tg]ee Egéﬁlggje &{) trogﬂgeuboﬂmrg point

c o:rfmlmmﬁzcnt[e(ﬁi}ﬂo'ﬁe&n dhdenctmspmey bofuntineonyem®anitglassware or in a
|nv§.4|on relates to a nethod of treating a disorder
FY £4°4°8 VE¥°t he above- menti oned enmbodi ments in a

p8{00931r]t in I’B‘B@ﬂ-afWﬁételﬁﬁryl Thveo meteheid/drdbeniovBs-diazepines

i bitin er ot oni d hri - 76
T DB L "t EPRBBULT B Py elrEd bpia
I nRideiof %Vorqfé'féwﬂfyl @Brohmacﬁm@wﬁeo@maﬁdrmm& Z(s/érqﬁi)ialent
whi ch functions a, dual, acting s rot ) @Bgﬁ?
a

ndP &PHEsARRE )ﬁﬁe}% AR B e D0 Dk G
oftofdiiger AE*QRE R aleNNEHalQRnE leale g, Dﬁn@RﬁﬁttH@@bn%pondmg aryl

t ro?'%tetlerr;)gryl group, in the presence of a metal catalyst with or without a base in an
inert solvent to give the benzo-1,4-diazepine compounds of formula (J; R* = aryl,
heteroaryl) of the present invention. Metal catalysts include, but are not limited to,
salts or phosphine complexes of Cu, Pd, or Ni {(e.g., Cu(OAc)y, PACl; (PPhs);, NiCl,
(PPhs),, Pd(PPhs)4). Bases may include, but are not limited to, alkaline earth metal
carbonates, alkaline earth metal bicarbonates, alkaline carth metal hydroxides, alkali
metal carbonates, alkali metal bicarbonates, alkali metal hydroxides, alkali metal
hydrides (preferably sodium hydride), alkali metal alkoxides (preferably sodium
methoxide or sodium cthoxide), alkaline earth metal hydrides, alkali metal
dialkylamides (preferably lithium diisopropylamide}, alkali metal
bis(trialkylsilyl)amides (preferably sodium bis(trimethylsilyl)amide), trialkyl amines
(preferably diisopropylethylamine or triethylamine) or aromatic amines (preferably
pyridine). Inert solvents may include, but are not limited to acetonitrile, dialkyl ethers
(preferably diethyl cther), cyclic ethers (preferably tetrahydrofuran or 1,4-dioxane),
N,N-dialkylacetamides (preferably dimethylacetamide), N, N-dialkylformamides
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5 a disorder referred to in the above-nentioned
enbodi nents in a patient in need thereof The nethod

i nvol ves inhibiting synaptic serotonin and dopam ne
upt ake by admi nistering a therapeutically effective

i nhi bitory amount of the conpound of fornulae 1(A-D),
whi ch functions as both a dual acting serotonin and
dopam ne upt ake inhibitor. 1%&00741Another aspect of
the present invention relates to a nethod of treating
a disorder referred to in the above-nenti oned

e NRRdé AR UEnddiy I RrRahiden tialkplsnieaddds geRablyldecipbiifdide),
i nvol ves inhibiting SX aptic dop mn

noteprHePHracARon PRS2y badrmer 4y %‘?’fe}?@ﬁ“&%ﬂkﬁm (proferably
t hgeapiest dntede) E@@ffeﬁ‘é‘d ﬂe}iﬁloh bRk dn@ey/raBPOfHh 160m tehPerature

conpound of formulae I (A-D), which functions as both a

dun todle horepeceiaat the selrent emplgyehi The peactions miay gk in

| nfnDikiBhal Ig[ag%gelﬁ‘mbﬂc%f rﬁéﬁ%@&nﬁf‘m&lﬂeﬁv@ﬂa@;&eﬂﬁallei s thes1zer

invention relates to a method of treating a disor

remnmré@nﬁ@mﬂmmm%maa%bb@bnﬁﬁﬂﬁﬁﬁﬁéf@ﬁ@@ﬁ?ﬁéﬁﬁ@sFﬁyée
at{!ytagﬂ]etd thdtn &%%glrés? %otfgﬁ‘aq} @%éﬁﬂged 1Ha¥§Sas dr?scnbed by

Iting synapt I ne hr|ne am ne
seGat @rl. ,rﬂ"eupfuazkm, 159: 9aﬁiﬁﬁ&(l§9®r whigh is lteh@warp@moraé%ﬂ by
eff ctive tory anount of the 20 conpound of
?%?uﬁkﬁn Y whi ch functions as a triple acting
n 0[109?13] nephr itvell atko paeppregiatehiy eersbillodimthe ptt dieethe

i nhi bitor. 100761An t,of th
B R L ) ey
Updeadsgvdridd [ﬁiimbt‘émc'ﬁbid_oﬁﬁbl’ﬁﬁede estr@ahd absapimithyi tedagediwith the

to, a ma I ne uj rin increa rotransm ss

R R N R A S R
thg d@&ﬁBWBﬁfdo ek BULRErd. Ohel) 67: (100120 ARO0DIC IV hiaB peteteby
of the present invention relates to a nethod for

i APBPAPIAG PUEHARCAE GpTK¥Yi n humans. The met hod

| npgpdayes admiiingliRiy, A 1tayahdaéwaﬁ T—Eﬂﬁio&bt@@ydﬁﬁér@@sﬁd
neur ot r ansm ssi on of dopam ne a pharnmaceuti cal

ef dieepiperedessrivan pregioutly a3y SpperpRd vwih Fkenirymany! Nans)ancs to
%} 00 TR YARRL her rdla@&ﬁﬁé:éonﬂfouﬁ(ﬁ%f Ri-BRNT; H'Rvent hé?él'oaryl) of the

ates to a nmeth i nhi bi ting norepinephrine

uptresket inyenkiotraAre skﬁh’é Hﬁﬂler@ﬁdwlfl o Smiby valnhe cdEYs #Y to
a nyman L eat it d-B % aw O APS bl 99nPErmation.

nor epi nephrine a pharnmace tical eff ctive anmount of
t HE0%npounih siditooy ermpeendsffiinula (V; R7=Br] 0aydg mascaéat

AR T e rgf‘*“? TR0 o IFAR )

| neetyled bankoyhitsgies cdrgpduodsaoﬂfmrmfa (Vi; YieetetyF ordwnteyl). The
© SRR AR g oS iRt SLeRupgor L.

R = Br) with an acyl chloride, such as, but not limited to, acetyl chloride or benzoyl

'O._‘

chloride, in the presence of a base, such as, but not limited to triethylamine, or
pyridine, in an appropriate inert solvent. Inert solvents include, for example,
dichloromethane and dichloroethane. The choice of protecting groups will be evident
to one skilled in the art; for additional guidance, one may also consuit 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.



5[ 0080] Anot her aspect of the present invention relates
to a nethod of suppressing the desire of humans to
consune al cohol. The nethod involves adm nistering to
a human in need of such suppression an effective dose,
to relieve the desire to consune al cohol, of the
conpound of fornmulae 1(A-D). [0081]It is appreciated
that certain features of theghnvention, which are, for
10 clarity, described in the context of separate

enbodi nents, may al so be provided in conblnatlon in a
SI ohy enbomhaedsrhpouﬁmnfe”bmajl@/wly‘aﬁ agersl <ﬁré:anzm|yb§{ efBr) tmey

ion whi.ch, are brevit Cr
ol Sy ep 30 G e enis b R 6bRRE M b Gag
S em&’radrﬁlb ¥f 86 pieBen@ fiyerftidnbaBEQientiHd emﬁi)ddnphxigomj\f arylation to
[ 00 82& npounds accor di Iojgge i nyention
exanall ge Sekshients gt thaCer mog}t@n 9 ?W%%ﬁ?@?oé(f“é%f“&ﬁpm‘““g
5 pr SOLELRd 2 McBnPNQRM R sRP tWBSEn 'tﬂé%dbslﬁﬁfeﬁﬂ dﬁ tt@ﬂ\f-@)po&h%
Kllcatlon or adaptation of known neth

rrozdinsleempeads s bigrRdR £Y b Vor el o ‘éf‘élé?}fhb%cr B}Sh ﬂiaﬁg’

' | {o84&t WiiRa i&%%}o@@meﬂaﬁfé%cm eafrﬂ lor ﬁ&&@ﬁ | MPorti@adidsters,
i nventi on ngg be prepared by the application or

adkptaithitsrpant sthamsues, ek @audepyr girenas deserbash abayet Regeval
US&%@ mg{e ;1091 866 By &%‘iﬁﬁﬂb@sgtreﬁmm%{w £ SOAL Mi& such as

exa arock, R C.,
10 Cdrﬂdr@hbns neid, attjplgwubtempta'ﬁ@fe@r Faeibo asecopth- %ﬂb‘lm@ﬁmg@n

BB e b P DR, BB A0 e
[ r@zesdhmtrmygrobemodo%thazaplmg obfoerndac YAy qf itherpepent invengon.
o A AT
| Spt@e((l{}laz@ (:S)tfmxa}by d\@@adhmon pritafobira lbils abyvetl dactn gnaiskitied

d, i id
R K e e ke L e
a&oﬁhﬁdaélg[mﬂmramomnﬁsenper ature from about room

tenperature_to refl ux f er abl t elevate
¢ BEH at ur o IO H OB SR P et RRPTR A %ﬁok}@edpfemf

heh@dnfiah kY cortdin W@&%&s arméset RyRmek R Chntéd aﬁ.yl ve
functi onal roup for exanple hydroxyl, am no

t Hgspepdentapy Wh‘i‘jrﬂi‘m% grs \Rﬂ‘éﬁgé‘”tuﬁ% 48 b cRTRRIIR Py ﬁbqe to

20 t NBtafd e{‘;ﬂ!{nemfﬁgldﬁﬁed ife8t R\AGofhiribel I [FURWRARLedf ﬁnolarlzed light is
participation In the reactions. Conventiona

prastssd by thy cgmpawsl tragtaisdn ¢ sarigockwispglirectipacthe aypraand is
W b1 1§ bR AR égtepero?sﬁfn'ef:@f sthd Qm C;ﬁ)ﬁﬁ’dmﬁ Satd ﬁﬁ@ot@’oﬁlﬁ%@d light i is

Protective ‘G oups 1 n O gan en1stry, John l ey an
Somagse( b9 gm)coamdurmbt@wt@te 1Py olpdotipovdirecian. s Cpmpwﬂgafh‘i%d to be

CORE Skl MTLARR AL o) o DS BBl e
25 t hbatrceai tonpioderse! sesaiigie thehevestioraftealso ¢xhebit geometrical
nggntl]e%sé%ns It 1]; to be understood that the present invention includes individual
geometrical isomers and stercoisomers and mixtures thereof, including racemic
mixtures, of compounds of formulae I{A-D) hereinabove. Such isomers can be
separated from their mixtures, by the application or adaptation of known methods, for
30  example chromatographic techniques and recrystallization techniques, or they are
separately prepared from the appropriate isomers of their intermediates.
[0998] Radiolabelled compounds of the invention are synthesized by a

number of means well known to those of ordinary skill in the art, e.g., by using
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tetrahydrobenzo-1, 4-di azepi nes of formnul ae | (A-D)
functionalized at R4 with aryl, heteroaryl, or

het erocylic groups is described. The synthesis of
tetrahydrobenzo-1, 4- di azepi nes of fornulae | (A-D)
functionalized at R3, 125 or R6 with aryl, heteroaryl,
or heterocyclic groups may be achieved via simlar
routes, apparent to one skilked in the 10art of

organi ¢ synthesis. [0087] The novel

tetrahydro-1, 4- benzodi azepi ne reuptake i nhibitors of

f %Mg&nétbmal%corp@:ﬁﬂdg, ﬂl&tei&leiheaf Mbre rafioib@bes oCymbmm)is of the

the present, inventio repar ed .b ev ra

et FEHveRkon ‘é'b?reaxéfaﬁsy% B a5 ey g me%l
Bi gt Mhdthé rhdiGIZROINBSE bebd iﬁﬁ'&ﬁic&ﬁ Wectidhll arcAdetul dh@g’h@btm agents
Ri ng, Vol ume 5 John W/ ey 1580ns_¥1991 z&QICh

i Sordensifying arsay fdhalrain op Wqﬁélrw& gystemn thtamayficjafiggtgd by
O'lﬁso?&'i'mﬁjere g&@ﬁﬁéplﬂﬁ 'deaIn{]ﬁe 3bQYSoME RlkPHRMs and their uptake

reference, is outlined bel ow (Scheme 1). The treatnent
oﬂn@$wn@@ﬁmaﬁ@hvmﬁubstltuted i sat oi ¢ anhydri des of

a (Il i“h Qéﬁ{ lﬂl’@ﬂ?ﬁ% ﬁ(&'vﬁl@s MOQﬁoﬁ%ﬁﬂaﬂl‘ﬂ% the om

c nne ci al ces m no esters of formila
( | dotripoursty dtscaqu Hoeetin, irstudirigrint rmetionlsr, phameositind cAEpeRjiions

g%talrel{gi'lSI p# %ler geqéllgglf e‘i%:gt?o ?&glhﬁu If 91%??@y&mé%%ndrpehg%naceuncauy

isw@ﬁumﬂ&mhnmﬂ in a solvent such as, but not limted

:ngomﬁ Io? ! tn ﬁg 1ssabfu{}b teﬁgcrfl e Sse e%{lgrp to pq?\hgeem{b% JnHé(a

beynzalitd oﬂadﬂivaa@md@tﬁwﬁh ot eitesit cefmér@mmhaogdthé) thay teche

e e R

al[proipum hygnd #ethed bigect 6EkHe trivertibnas Bro®t bineekl phﬁnnﬁmuncal
25 a period of tinme betwe to. 8 hours .at.e

C P S B CHOT e I 81 QSplS ok At dn & BERAGEa

eBheeton R8pPkdchised ihdudeh 8 pRiElitybf detivkiel glegibmn drhichenay
opti mal conbi nation of reducing agents and reaction

cdﬁd@#ﬁ@ﬂ%a¢@ﬁ@Fﬁéﬁi‘@?HWﬁym§eek gui dance from Lar ock,

21 Conpr ¢ éeﬁﬁn@nﬁ@ﬁ‘ hiSo JloMasd 194 R Eih S8 pack¥dsl combining
Publlshers (1989), whi IS hereby |ncorporated by.

r dfve PEMOEE Active ingredipnts ld@f“} in treatipg the desgppgmd kit may provide

Q91§§J JIe F@ﬁﬂ?ﬁ%ﬂ%thoaf Wb hRally accEtatife @Héhts or carrier) éhe

heteroary sent 1 nvention nay prepare
f reompounds obforraslpoidiMgandehe W@ﬂ%’cﬁ@ﬁ%ﬂl&fﬂdﬁ@l (alpeponies

Ofcombmatlon with diluent or carrier) selected from a serotonin 1A receptor antagonist,

a selective neurokinin-1 receptor antagonist, and a norepinephrine precursor.

[0103] In practice, the compounds of the present invention may generally be
administered parenterally, intravenously, subcutaneously, intramuscularly,
colonically, nasally, intraperitoneally, rectally, or orally.

[0104} The products according to the invention may be presented m forms
permitting administration by the most suitable route and the invention also relates to
pharmaceutical compositions containing at least one product according to the
invention which are suitable for use in human or veterinary medicine. These
compositions may be prepared according to the customary methods, using one or
more pharmaceutically acceptable adjuvants or excipients. The adjuvants comprise,

inter alia, diluents, sterile aqueous media, and the various non-toxic organic solvents.
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5formula (V; R4 = Br) by sequential Narylation to
install the substituents at the N-1 position, followed
by either a second N-arylation, or a cross-coupling
reaction, to install the substituent at the G7
position. [0089] Thus, tetrahydrobenzo-1, 4-di azepi nes
of formula (V; R4 = Br) are first reacted with an
appropri ate hal oarene or aryg,or heteroaryl boronic
acid, in the 10presence of a netal catalyst, with or
wi thout a base, in an inert solvent. Metal catalysts

| Nie lé@i@iposﬁlwns a-raga b8 giesdnwm it & fonon ofszamts, palis, grangtse pesdeod,
Cu or Pd (e.g., %ﬁmﬁ%g 2, PdCh( dPPO,
p&zp%aﬁ%t}ﬂoneag@épqﬁlﬁg%nﬁ geffigle so nSaP BSSF SYTHRR %R o,

t rdoRiaii¥ing B} ABre 23BHs okl froreHeahowp obﬁhphﬂﬁ@ s%défeﬁéxe I falbiings,

potassiumtert-butoxide). A supporting lig such
asolobings, Abttatiliasrs i grepto oRtaphpherpscow aCCFEIa f plgparations.

us{ﬁﬂ]S] I nert FRsQloY&NrSeHiBY add it Bélfont Bctidd SibR@ice in the
limted to, aromatic hydrocarbons ( referably benzene

orvehroleumperaléy dqseranined Tmpesorlance Wipriae exwplity and chemical
di Céﬂemég Qf]ﬁh ém ﬂadthp g%rﬁ&ﬁﬁ%&fé of AUNBREStmRhe iR RRisfons to

or omet erred reaction tenperatures
r dn@bsevedrn pl@mmqeenpéplattmee Fapexagiplehexcirints sugh groptiescof

LR L AR Ao Tl SRS AR Bt Agens such

onal asswar e ‘or eaction
2% eRR0) alfieic ac1ds and certain complex silicates combined with lubncants such as

net er oary £ ah
aﬁ\(xﬁsél,an SR ﬁggmgleid%l b&lftla ?dli] r?/nge usg'd ﬁ)r 1’ ?grﬁ%' th¥§ists.
amdtﬁepafﬁ'ﬁ cesudd, it inedvantegdons tohfSe mbﬁsem&llgjﬁmdemwelght
cat B‘g 0@ wi t hout a base in an jpert sotlalxlllent
¢ gofyetalehnibinlnobndt siar sEpE T oS b P a
(lemukfying age,ﬂts orhl@érﬁ:f QBicl Fakiliedte Edﬁ@en@bﬁs Bhilbents suBP as sucrose,
i nvent | on. catal ysts incl

| .efhawdm%ethyg%et%vcak PRBRENGslsOL gﬁ?ﬂéﬁ’? apg© 8111850?%“ of grigfures
ClhorefP{aiPfb Be uBACLI2(dppf ), N C1(0Ac)2, N (COD)2).

Bases may include, but are not linmted to, alkali

maBHI6] Car bonHeErnirl A EBUP. BB AR SEEeRRE PErolpicys of
pQﬁ@I?tﬁﬂi&é@ RERIRD & @2 invBhloRlih vERIaBle oAl kP ¥kMte sesame oil,

(preferably, sodiumten- 5butoxide), and alkali nmet al
b i g&(anlma loidydranlive oirir g@goves‘g(prgapr@(p %qltyms suchgs Water and propylene

gf h{}é’c*talwe{ &E%IMP%M&& ag%tm BRAfL dsngell s SRAM aqBdib

Gt “not to L-proline or
d.snmumsl oéthmhema@mammeacp@t@ﬂq wis, arearsed. | srsplugipns,afphassalts

rmo¥" t ;. C | ?tg 'acc?)yct %{]ﬁlﬁ]ﬁ%’enlt 1b£natteeegp1etc%i l% ﬁé’e‘fﬂl 'fssa%hnﬁgtﬁtlon by

pre of Uran or I oxane
/ \ﬁ;tMiknuad:dt%;tI of sutatanabes njqotiedt. eT@biqyeoual potatidmy) flsgrooepiisieg |

LKk Islfoxuies&%p fer abl h: xi de),
oSl e SRR St PGS Paletimed g L ATRIML RO

t QHMQML)&UOIPWﬁ]ﬁ &ferpﬁdns"oem theﬁpr emmerbat adijusgedy thatgleyfarom

rQo fat redu to,the boi. &l ng . oé rt1t aO];it tot}elucoseor

G OV R i e aregHl Tyt pymti el

C %B&iﬁrﬂtchléﬁaé argl tBESHG a8 HérilizBd By h@fihgdrridkanhiod miorelisetion.
[0107] Suitable compositions containing the compounds of the present
invention may be prepared by conventional means. For example, compounds of the
present invention may be dissolved or suspended in a suitable carrier for use in a

nebulizer or a suspension or solution aerosol, or may be absorbed or adsorbed onto a

suitable solid carrier for use in a dry powder inhaler.



[ 0091] The
1-aryl/heteroaryl-7-brono-tetrahydrobenzo-1, 4-di azepin
es 15obtai ned previously nmay al so be reacted with
appropriate aryl or heteroaryl boronic acids or aryl
or heteroaryl boronic acid esters of fornula R4-Z,
where Z is equivalent to B(OH) 2 or B(OR4) (ORb) (where
le and Rb arc lower alkyl, ige., Cl-05, or taken
together, le and Rb are | over al kyl ene, i.e., C2-Cl12)
and R4 is the corresponding aryl or heteroaryl group,
Ib No4éee presersed thm;ﬁ)smliihﬁfor eatabhdtinistation imriudsistiy@sitorizs
ase in an 20 inert vent gi v
e AT gﬁ%‘tﬁ‘hﬂ&é"‘i‘?ﬂ“ﬁ&?‘ﬁﬁ@é‘gﬂ loagegnethgy

hetipeaidddio@luldcheapnyesent invention. Metal catalysts
i nclude, but are not limted to, salts or phosphlne
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r eh@riendaitifteded sra8ntll itd €tiyhes 40 [d8N 9Rbbets witholit saliag tHag for other
appr.eci ated by one skille the art that the

TG Ret LG RSP GrPBETEaer By APEARR S0t oo s -
eqopm ai ned INeyicdns nyeritiy phsrideo Byepduads d'vb)tclﬁ b BxQs apkic
acid or boronate_ester and subsequgntl ea ed magﬂm

t HOTRESPREE: dpemdratndpertngin ke sn
haﬂséig?m'tﬁdﬂi%%cﬁﬁ;r@er%%ﬁs Qkatbdby &6 @%ﬁeﬁ&nﬂ@ﬁﬁ@e&@@e@y
Baudoin et a . Chem 67:1199-1207 (2002)
mveltﬁbugy pibsertignin, apweaﬁp}mnapééomynmefﬁéth@h&f@ ¢ ﬁortlt%mds of
h ak
CE Rl da R b B Rgsaine g sqooni vk,
dizay epfmn@@l cerpuhdabesp mbiliitonsdtfpetraypy the mepifpstescht tietsame or

vastgrrdiﬂgr%rgxrcggéexlrﬁg)tngg{%oggsﬁ dﬂgsoao¥§u§1|b f{k%rrtploundﬁ Z?f formulae

aryl heteroaryl) of the present invention.

skilled inthe art will be famliar with the catalysts
and 20 reaction conditions that need to be enpl oyed to
effect the desired transformation. [0094]In addition,
conmpounds of formula (V; R4 = Br) may be protected at



the N-1 position using an appropriate protecting

group, such as, but not limted to, acetyl and

benzoyl, to give conmpounds of fornmula (VI; Y = acetyl

or benzoyl). The acyl protecting group may be

i ntroduced on reaction of compounds of fornmula (V; 25R

= Br) wth an acyl chloride, such as, but not |limted

to, acetyl chloride or benzowyg chloride, in the

presence of a base, such as, but not limted to
triethylamne, or pyridine, in an appropriate inert
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hereby i nCorporated by reference in their entirety
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pogmgrlatlc nore msé ﬁ%ll gqumﬁlc b%}lﬁl OSE%? 11 q&%%léeta{éeﬁﬂtst%ah?@hm&g‘d

acE]tlyi} or berﬂZmpIresezR&wrenth)prmgtebkmmpaaﬂs ediewthehnmwd’ry
er oar bor,oni c. aci ds or

P i T en AP i S-SRl o Ry her s o F TR ot e same

anggaesntratidis € thedd cdn@ﬁtx@ﬁﬁw&iie e sﬁfafctsbmdntabmue of Repamial

of t

fected b
15 ¢ RORT AR HORY G GORET R R eroaS 1Oy RRBHIS: i

aCédimpodhdsIf eMBiuRe 1{2DpP @Je@kéﬂlﬁﬁ -treEt[rﬂg&h&hYa digor8@Goddbes at which
N-aryl ation using an approprlgte a t er.oar

h aweew SEREEI 44 QOFRCPRIER VB EkeMmEY th %”bé*é%tl?ﬁp’ E}Eﬁblﬁﬁ Sylat

gl m%h thepiEddpatindpRROE o lsbsithAA P RihSd, &k vicereis. ae
A- of the present inventiaon. [0096] Cbnpounds

foi0 lae | (AT@yprﬁéwtbré’eebeﬂnaRrﬂeées|0ﬁmewaﬂf WBﬁ"éF‘i‘f‘daﬁ“gWY

20 P u{f?ec(s%ll s@rﬁ%n&%dfdgﬁdﬂlgé’ u;ﬁﬁléésctc@drh htzsﬁﬁi'lé? Br Wehh<Chaikal

25

30

ts as wel known to one skilled 15in the art, or
al Qoepmnwoi thepregpripeuds sthile e affsets or Mot nopsprmephrine

e%tﬂ%'o@&éﬂ%[fdlﬁé&% AR AR E o Cdskst| AsCAMIN Syme
compounds of formulae I(A-D) are useful in treating such a disorder at doses at which
synaptic serotonin and dopamine uptake may be substantially inhibited but at which
synaptic norepinephrine uptake is not substantially inhibited, or vice versa.
[0114] The present invention provides compounds where the inhbitory
effects on norepinephrine and dopamine uptake occurs at similar or even the same
concentrations of these compounds while the effects on inhibition of dopamine uptake
occurs at vastly different concentrations or doses. As a result, some compounds of
formulae I(A-D) are useful in treating such a disorder at doses at which synaptic
norepinephrine and dopamine uptake may be substantially inhibited but at which

synaptic serotonin uptake is not substantially inhibited, or vice versa.
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[0097]1t will be appreciated that conpounds according
to the present invention may contain asymretric
centers. These asymmetric centers may independently be
in either the Ror S configuration and such conpounds

~are able to 20rotate a plane of polarized light in a

polarinmeter. If said plane of polarized light is

caused by the conpound to rqtgate in a counterclockw se

direction, the conpound is said to be the (-)

stereoi somer of the conpound If said plane of

pojoarsjzed | i ghi pieSet &ivstibnipyotifia comppadndhtre theatlabiery n

a cl.ockw se direction, the conpound is said t.o.be the

( +‘jfjfe§‘§€P SBIBBRRIF 51 epiRIng ARG Pk PR SHgy e te

t Osahda@8/cehifitloh €@ s iaReduil SotietcoRPoiindabf oaflled A DRpowBflsin

useful according to the invention may.al so exhi bit

gD AR GSSBREFISHS A1 ¥IFR SYBP HARIEP TS0t AR #e

Pr &5fdtin Lpiethdyom denabdedealy pdivbgdual geonetri cal

i soners and stereoi soners and m xtures thereof,. .

i BRI ng r addaicencenbAigRee dogs Ak whish A fRascomtPopyt infiibis

| (Hnbd ' An3 QBBIoR GRS reaRRiakafinéd Bthe

th P%&ﬁFg%ﬁggg?ﬁ%ﬁk?ﬁg&gbp??ggfﬁoﬁﬁbr adaptZtion of EW%

k newnf stetdatiissayfaod tegusneesyiel kapwvo sk apgicaipted by one of ordinary

t el qheS: 3 e§a%glé/ ?ﬁeﬁle%}eé aF hﬁfﬂiﬁoﬁ%hy SHERar dBke thPRY can be
y pr e appro

are separ at el pare romt pp riate 1soners

of detdmained by thermmeigtidanf Es1dlely QOBBY Rach! Gl Bledr 12 & 830 RHLURYS,

of t.he.invention I nunber of means
\A/e‘i"]illgklﬁél\?\ﬁ ?)m?ﬁ%%{ée%é)? ¥%%%lﬁ%érﬁ$ g g"&l}éft “in the art,
e.[@117]by usi Mhe therfpButicaliy afifdctinginhibitenyidasesis one that is effective in
incorporating.therein one or .nore radi 0i sot S,
COMBUUREALY B SyPaplc R ep ROARPF SR P aBlc CPERing uptake,or
I agh£)tis QErofain kb ofimhibingaie sdapticubiakeith two odinoes-df21,

or anot her. radi oi. sot gpe, . has been_j nt r oduce .

O R HRHP A ST RoR P oS THe LyBRGCHg ctfetive

| deRibitéryldb@ ah Bafcadily ddk@mbfeaibi ttQke Gainddriathenarbyaisisg

syst em t hat na% be affected £y E@disor?ers wher e ‘
NOOBEATHERH FATHS TUeBH SRRH@Ies aRd Rfogpusfryts P%rﬁ@f)@.ntfﬁ? st

angsitRAehdschiidakeverechani smare inplicated. [0099] The
présent invention provides conpositions contajning the

cdfptinds de&emppends REthas iRventipe proyids g pastiqulgtly benefifialy |

P n?é CAMIICA el FQERAShdr IcORBo AR IO Bbr AT ARRME biChilaf
effective anounts of the coqgounds and
¢

p hehisondeese (W ittt Injentipgde bplimbeebyxteery.at is beliqyedtipy thisjis dyg, at
f § | ir hi QFFR{RY kS

i PV oty SGhne Bt B SRS WEHR, bRflag ATRLRY KB or o
wi dftileuteumdransiettdr tiwhspoticrst eogyateteetivitytayardethe hprpinprieing
utilized for.c inng .o I ' '

¢ HEPIF S P Bl aREY e rh G pBRIRAAER L0l e, e
of dopleink Imeespbit@prdtein (AT Y endithe carefonphansmdeyirbeal
159§@¥f3ition which is effective, in and of itself,

f Or Fization in a beneficial conbination therapy
bgorigge it i ehdtdempaunps ofitad piesenofmvativh weyidagoetiaent s

whi ch be utiljzed in accordanc ith the .
i ns\gléﬁli\ir{tgrﬁqwards tthe Si:j{% over the transporters f%r %er neurochemicals, e.g., the
DAT and the NET.

[0120] Still other compounds of the present invention may demonstrate

selectivity towards the DAT over the transporters for other neurochemicals, e.g., the

SERT and the NET.
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[0102] The present invention also provides kits or

si ngl e packages conbi ning two or nore active

i ngredients useful in treating the disease. A kit may
provide 20 (alone or in conbination with a
pharmaceutically acceptable diluent or carrier) the
conpounds of fornulae I (A-D), and the additiona
active ingredient (alone or |? conmbi nation with
diluent or carrier) selected froma serotonin | A
receptor antagoni st, a selective neurokinin-1 receptor
anaggni st a]tﬁieraompdmﬁj; oftpl pickeat pration oy deﬁa@ﬂsﬁst’bl n

L o35, SRR R D RS R BPASY ™

|nkhgmgﬁggﬁlyg @gb@gtaneously, |ntranuscularly,

col oni cal | nasal | i ntraperitoneal l rect ,
TAERY 2 010 SR Rihep FaseRsbrds G ShureneR Y aHlioT B AR

Was\ézebt%f}&@‘%ﬁﬁ& #d sERTI208 R PRT Bldrihd B fos bthat | on by
the nost suitable route and the invention also rel ates

t orcpresheraied - 8-c@F NEdnposi ti ons containing at | east one
p L[@Mt acCOorgdRehet Ebntlﬂ'bﬁn(?s%f 'tﬁkvﬁék%hﬂﬂvéﬁﬁérpﬁaﬁ&ﬁno nstrate

table for use in human or veterinary nedicine.
Thelsetidioripegils tho A Treay tiveD HT openteatracpaicdfongthed t he

q&Lﬁﬂﬁ%iﬂﬂqg qﬂgs §$i ng one or nore pharnaceutically

accept a VYGRS or exci pi ents. The adjuvants
cafp2d]se, | mFerallmbthal; coiipousistpessesstrenilyt dentgaladiimitytewinds the

Tﬁggggﬁ%ﬁg&| p @z oxi ¢ organic solvents. - 84 -

03|t|ons may ‘be presented in the form of
t bl s, pil [Bndigy Hfinitiesare powtsiracd aqmmnnisar shinexnis ol

or._ suspensi on tabl.e sal ut| .

YRS e B SRR PR Bt € R dreribesn
t e BXadiflesGiotionihgichiBecldwe Erifig) fB;('j eﬁahxp!b()pﬂoﬂ:@ﬁcontammg extracts
col ori 0 zers in order to o

e Rt & oHER Sk e et tas Snsb st o i
C holtmdi@fabm&lalhgh@s Z5dhd HeteaBN T bin@hg 3£ihk YAl ighedsan the
in the vehicle are general |y determ nggfln a cordanc

Wi RTRCih I TEETIRIF 11 1 PSpace Pledthe RFotgp S th conppounds of
Pripdpteient ﬁlb&lti@ﬁlrsﬁid(}b’\l’e@sﬁblm?,d% REcradibabw ! fradilan mads bhe

provisions to be observed in pharmaceutical pract

Foreasyagpheconspundsi bindise §ﬁ"@ﬁlea§0ﬂt%ﬁcwre'§@s (Strei e Afher
c 'ﬁlro@ﬁ@go vaiab %ra%&@smr@&emmeq% %mmﬁm@le@s Riding

di sintegrating agents such 10as starch, alginic acids
aridfiiorfond protantphreis se Fariacampeundoniti mieweukt 7 ICubranversily

S l‘i&bera}éi or ICsq values are indicative of greater binding affinities.
[0126] Accordingly, the difference in compound selectivity for proteins is
indicated by a lower Ki or ICsp for the protein for which the compound is more
selective, and a higher Ki or ICsq for the protein for which the compound is less
selective. Thus, the higher the ratio in Ki or ICsg values of a compound for protein A
over protein B, the greater is the compounds’ selectivity for the latter over the former
(the former having a higher Ki or ICso and the latter a lower Ki or ICso for that
compound). Compounds provided herein possess a wide range of selectivity profiles
for the norepinephrine, dopamine, and serotonin transporters as reflected by the ratios
of the experimentally determined Ki or ICsp values.
[0127] Selected compounds (“mono action transporter reuptake inhibitors™)

of the present invention have potent binding affinity for each of the biogenic amine
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magnesi um stearate, sodium |l auryl sulfate and talc nmay
be used for preparing tablets. To prepare a capsul e,

it is advantageous to use | actose and hi gh nol ecul ar
wei ght pol yet hyl ene gl ycol s. When aqueous suspensi ons
are used they can contain enul sifying agents or agents
which facilitate suspension. Diluents such as sucrose,
15et hanol, pol yethyl ene glycgh, propylene glycol,

gl ycerol, and chloroformor m xtures thereof may al so
be used. [0106] For parenteral adm nistration,

er&ah@gﬁe@ ,NISIUSﬁEIn@i SHRS. (Hor sﬂimﬂm: c¢lsctaf cdntpeums@d thetpsesent
according to the i abl e, 0
criaTpI e Gsaheogr (L G RogRRRuT 107 D 8P SeF U e affimy for
aqw,?p YheRNtHART 6r 1B rHiid GFTSABANET g SERTANE Bikthriit@ pl}elnena
(g ycol i nj ectabl e organi ¢ esters such as §%£¥kﬁ [Cen <
htreclegted grammounds of thernresentAYFHRR PO PRI grlCso
ph@b ‘HE@%H& g&&hwblﬁ&ﬁg REFRRY Gor SBRUS whétk Sheusiast 1CFReio of

sol uti ons of s of "the groducts according to
t AET/BERA enbRAZISERISS geceisr than ddds Qther slecdhroppeitds of bR

é)rés@xgt 1Mﬁ I c@gesg)ﬁot l?ﬁkﬂl“@ﬂ%? s, kN6 aivI) QR sclddBve binding

ueous so ons, so conprising solutions of the

s alffirstyifor AT ewllirs thlelﬂl ot IGmtasio of MEV/DAT guedERBIDAT is greater
ﬂ%raxﬁpous 25adm ni stration with the proviso that

t pH is suitably adjusted, that they are

j yaiasjousl y Beitéted ennpenadsr(éhdbatidn iramsportirceupiakh irdiibitors™)

suf.f.i ci ent antit lLuc
¢ keGPt Porell diFRREaRhoPRP LR BbldlR lfe
M teah Qfoktbils T&E’f] ADAT pPIER dl SBcbxt@h)dﬁplemIcp’ed c¢rinpnmds of the present
cant al.nl the co ent V t
DS PRE bt Gg TERGT SERT KHaEKEt T AR RPiche el
mm@mﬁlggg fot RBT3Rd sﬁmg eRlert mu@i&atmme/N@Tdns DA VEERT
or suspendae I N.a uita carri S .
b geRShar§O: 5“%%%@.5% Pbi{i@’faﬁg of g#‘i‘iﬁ%u‘%f JulseRy is gy than
bg oqb S&h&%@leaéd &ﬂm@&%m@;ﬂe@nﬁm@&m possab p@temNEn‘esr
use in a

e
cc%wl o1 J&nfs"ﬂflw r@etny{) aaeﬁﬁl?ﬁﬂgf P’&Fﬁngﬁfﬁnﬁéﬂ %3@% d Sar,

%ﬁ%& RS 188 of SERWNaLTEMA I ﬁmﬁwd@@@ﬁeﬁmmldmwm the Ki or
t hods and containing at | east one the conpound

ng:muataeoﬂQM/D)ET qr AHds lsas tbahilieOter wieied éompounds of

| NEE GALARN doRscl DO RO st $1888 KPbr id)Pvalues < 100 nM) and
selective binding affinity for DAT and SERT, where the Ki or ICs ratio of NET/DAT
and SERT/DAT is greater than 10:1 while the Ki or 1Cs ratio of SERT/NET or
NET/SERT is less than 10:1.
[0129] Selected compounds (“triple action transporter reuptake inhibitors”)
of the present invention have potent binding affinity simmltancously for all three of
the biogenic amine transporters, NET, DAT or SERT. For example, selected
compounds of this invention possess potent (NET, DAT & SERT Ki or ICsp values <
100 nM) where the Ki or ICsp ratios of NET/DAT, NET/SERT, DAT/NET,
DAT/SERT, SERT/NET and SERT/DAT are all less than 10:1.
[0130] Selected compounds of the present invention have potent binding
affinity (Ki or ICsy values < 100 nM) for one, twa, or three of the biogenic amine
transporters, NET, DAT and SERT where the Ki or ICsp ratios for any of NET/SERT,
NET/DAT, DAT/NET, DAT/SERT, SERT/NET, and SERT/DAT fall outside of the



S5present invention may be varied, it being necessary
that it should constitute a proportion such that a
sui t abl e dosage shall be obtai ned. Cbviously, severa
unit dosage fornms may be adm ni stered at about the
sanme tinme. The dose enployed will be determ ned by the
physi ci an, and depends upon the desired therapeutic
effect, the route of adninistéptlon and the duration
of the treatnment, and the condition of the 10 patient.
In the adult, the doses are generally from about 0.01
t op@b@Y HefilHe8 fargHdc kYD bidiple Atioh atmbbiyer ahiptike (hhbitors”
to about 10 ng/ kg body wei ght per day by inhal ation,

f r 8¢HnAAPRYE0. 01 to about 100 my/ kg body wei ght,

prefigipbly 0. §el&:€bd7cgmﬂ&4rlﬁg oP@E Yre¥@it tREntiofDER: less potent
especi al to 10 ny/ bod melght Ber day by ora

|
ad hinding taﬁyawm ordfep Vra%ﬁb%tww 1yl andyl 096, sl f@o’nﬁdwwf
5 bOﬂ%%evﬁ'twtggeﬂfc%ﬁﬁﬁ@@n)ﬁp&teglNﬁq’ HRTHAd Qﬁﬁﬁf,gwﬁh@fﬂﬁe Ki or ICso

wei ght per I ntravenous adm ni stration n each

p aratiog folr any @ﬁ‘ﬂiif” SERE, NEEEATAWDAT/NET dat EfSHRTe §ER F'NET, and
gf{‘flﬁ}ﬁe fa\ﬂ'I 1911& I!EE b&?fﬁl& ﬁéfﬁleg If&tt%&%dﬂ%edllap of H%léééﬁbr? ct
o e treated, such as age, weight, general state of
hethishorgan deuptake mhitiarsi defercd abéwes  whi ch can i nfl uence
th ficacy |
or g’(}ﬁﬁclt s acc olﬁaalﬁ setlegFetgﬁghlg(?ﬂggg Bft%' ﬁlteSen% 9117319}0-1';?1@%3 less potent
10adhmﬂhghﬁhag(KDmQC&nehnehﬁWmmd@Ombtadé@ﬂQthﬁumdeﬁwbﬂﬂ

ai n the .desired thera eut til.,ent.s
?eeogélbﬁibdogeglﬁlaamf Fysiy rﬁf“’gﬁg}f eJé}‘rﬁ’l BT gg S eg‘lre g pgrr}‘w:\of; 1Cso
f i Atiosee AnyerakET/SBRT NETVERCE Ddﬂmﬁzradsmma‘ SERT/N®ET) end

pa ients, .t may, be necessar ve longterm . .
SRRl s bl ovite S e oG Bl Forf Bt Guo el inpcton
acgmrsg@[g;%Makalnmrbﬁoﬂhmgﬁ@kiqm@al requi renents of each
particul ar patient. Generally, the active product 25
15 may be adnini stered orall% 1 to 4 times per day. It
goes wi t hout saying that, r patients, it wll
be necessary to prescribe not nore than one or two
dogassjper dayrhe[f@nob:hhg a&me@s&mm{ﬁma tliu8fatp e@VodiMents of

conpounds mhlch i nhi S tic, nor nephri ne,
dofFamreient inyRpHaadpbers Vﬁ‘o Lﬁ%"@%ﬁl@teﬁ t%f&‘“ SISEPES or e,

belleved to be useful in treating a disorder which is
created by or is dependent upon decreased 30

20 qvEkample 1 Rreparagion of bbl-Huorosppighalendrylhdmethyddfansidazin-
Al t hough t heYBdriybirieitalydre-sHhenaelcl{ |- A dfgzeping, Lsfartrate salt

syna i ¢ norepi nephri ne, dopam ne, and rotonin
uptdRY, in aﬁ§q$%dﬁVPﬁﬂﬁ?0%%%%66ﬂ8““@%@§30ﬁnﬁ%ﬁ@?ﬁp

ef iae&kﬁe RRY] &&r (BHU0f £ 30@ARY) 2hh w&a@@o FnIY) @ik h¥ated under
di fferent concentrations or doses. a result, sone

cotefisuias borrst dfigrieapling, cthgpol-wap @Adqé)fo Hheaniyues yptil § precipitate
25 LT SR foRfed %ﬁaﬁ'olﬁ%a%g L ct R . JQSER white WRHEM. (W% 3R CESI MS

noreplnep uine u e may be substantiall'y inhibi

bum&dﬁlﬁwﬁcﬂ]synaptlc serotoni n uptake or dopan1ne

R s e i Gl g e i

t r 2@t immgl) SUTHF 250 nsb)raii OC ars aidséthe dctanh(ld 4 gy Mapmimw D5from

am,n ke na ubs antlal b t
t&ﬂ As"\?ﬂ‘é% fl] p‘iv?ige E‘ﬂ’r rotuxed fo s%el?/oél t Soa%en{h% g?dlﬁég s
30N Oéoniiillélsd aﬂtelcabllecj{ rdattiinhixes war quehahed mhs&ter,&m mL) carefuﬂy

Cohe el AT Ve seoopy perafredhs Chotk, T e

Sywaaomarpem&@& @ith fethloak ehlonye @& OBSIL)AMhE abrhlined organic
i nhibited but at which synaptic norepi nephrine or

dopam ne uptake is not substantially inhibited, or
vice versa. O her 10 compounds of fornulae I (A-D) are
useful in treating such a disorder at doses at which
synapti c norepi nephri ne, dopam ne, and serotonin

upt ake are substantially inhibited. [0112] The present
i nvention provides conpounds where the inhibitory
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effects on serotonin and norepi nephrine uptake occurs
at simlar or even the sane concentrations of these
conmpounds, while the effects on inhibition of dopam ne
15upt ake occurs at vastly different concentrations or
doses. As a result, sonme conpounds of fornulae |(A-D)
are useful in treating such a disorder at doses at

whi ch synaptic serotonin and ?orepinephrine upt ake nmay
be substantially inhibited but at which synaptic
dopam ne uptake is not substantially inhibited, or

Vi 1@@%5 aﬁev\% cﬂ&ﬂ-ﬁoﬁ%‘uﬁh@liﬁfegﬁwéd aﬂdl\kﬁﬂédnﬁﬂe@fmmdﬁs give the
conpounds eret eoln i bitor ts oni n
AL A SR R 28 S SR e

C ggpt r at i oRgepQt: T@@&ﬁutﬁﬁ'ﬂ?%ﬂﬂﬁzddﬁhb&ﬁné(@@ﬂ%f $4£8 SnodN
i bi'tion of nor egl nephri ne uptake occurs at vastl

d| frqre SentB dore midME( ] WrsLlnt 0fowasaddad Nbrempesyeqinimids{40.3 g.
c Oﬁpﬂﬂﬂlg 5. %e fRrhAs stkée%ra%ocafo?s wsSE Ulhd doivehORdsi thGh

such a di'sorder at doses at which sy n&)l,ftl c serotonin

amamgammcmrdu@e meigucheassiisseivethinictiyl geelamdRl méd bra
WE RSP RNBRRIh § N'QEGH! J}?eefs%&sdlu&tsame | ieRfland

su‘g rally 1n or vice versa. 141 T

presemtraic wevatci@ nT}prrcsyduﬁte@s QOH@GﬁLh‘}’dZQ lwvheqf@m%waphy (90:10

i nhi |tor eff nor e g

U&l%tE %{ehgi}l?r? 0 ag,w ot?!—: ge\:ﬁg'n Fnﬂﬁlog&goﬂgﬂ:ﬁ'ﬂ% @290 g, 75%)

coiaa@randvagoliaInSJ VIR (€L, csoparnds?. vhis) B he7 &f, ffect 3Han

hi_bi f d I
o #et (T <G e DT SHbn EHoLeets 285 1 adyidh 20387
qug)p@l,n@ﬁ)ojggﬁ@ f1or Byl M8 #l4 2410M ang* usef uI in treating

such di Sorder at doses_at which synapti

ndﬂbﬂi nephr i R&PdhdTed ﬁﬁﬁ%@f%@wob%?dﬁéePlﬂe (4.80 g,
SURSLALH rdh Sfeﬂ ORb&Jet aﬁ&' Mm@(@ A1 iR A icBloride (50 mL) at

serotonin uptake 1 s not substanti aIIy i nhi bited, or
vi(86 wae pédgd benzoglrhlorjdg (6.5 s Qypmeb dropwirpe die ByKture was

preavig %Soog QIPOAAS : WhEE Binde *aewﬂu@ ?&&;ﬁl@{ex\za@ eS8l SSRhrated

nor epi nephrine, dopam ne and otoni n uptake occur at
s |NnHG@3 (69 mdy eves edited saqenclothe ewfmax prshthe pexture s hropght to

8'699&‘&?1?‘5 2 RIJ\IEI(ﬁ-ﬁ nﬁ’lllleatgmlp&éégpéve%trsg% %{ﬁ lélhd e orgamc phase

I 'ng’ suc I'sorder at synapti ¢
n omespiinade phar isodium dofrserifiltered amticcBsentioted it moupt Blceresidye was

c (})Hgg 164 PY, ﬁ %Iﬁlgt llggrlnl %grggﬁ] ) @ h\xﬁ:ﬂ:eﬁ{e &1%9 ])g he etrk%l acetate/mcthano D
i nbighve tige ey nafitchendimespd (@eiBhy; Do) ascogeiiow melid: i MR (013013

ifabﬁéfiﬁ%v%@ﬁé‘@kﬁwéiﬁﬂﬁ”y@@ S ot Fgn 19, 8% (6% 110,

b amﬁdq (t?y(bp nﬁ) Of 270161308 Y6548 ] 3}!{) EBI 186n/aB845 [MFOIH] .
exa ree of inhibition at a parti cul ar dose

| r{O?%ds can I§§>P 4 evad hptraeeddipask was ?F@fg?édvﬂgft Dud ey,
) RIS EXTaSE 217 Bifen A SAYH Joouahs oh 1

i ncor por at ed reference inits entlrety
[ Gis{Pipaietta)dibprap 62100 g,ai|9|7ym@p Perd petessiughacpiatedpy’ Bose i s
0 [ c : g
oy Ratb; etforb ASh kit PHRRL RS Kot ARl g
uptictkeomeharsyaddipt (13 1sgr GVomhal) apt BE 86 milhiTht mixtge vae

Syd%%ﬁ ddCwittP mﬁ‘lég%n% x) a%’then stidat %6°C overnight. The mixture was then

cooled to room temperature, and cesium carbonate (17.5 g, 53.7 mmol), 3,6-dichloro-

pyridazine (4.00 g, 26.9 mmol) and water (41 mL) were added to it. The mixture was
degassed with nitrogen (3x) and then stirred at 60°C for 3 hours. After cooling, the

mixture was partitioned between methylene chloride and water. The aqueous phase



15nor epi nephri ne, dopam ne and serotoni n uptake. The
therapeutically effective inhibitory dose can be
readily determ ned by those skilled in the art by
usi ng conventional range finding techni ques and

anal ogous results obtained in the test systens

descri bed above. [0118] Conpounds of this invention
provide a particularly benefigi al 20 therapeutic index
relative to other conpounds available for the
treatnment of simlar disorders. Wthout intending to

bewhd &ittadd Wyth blk@Sie ci]lbrlcileS(S betlo enfg dThd@imbintid Drganictueact

at least in part, S t he conp unds h

hi BRSEHioHER g sl Do O GO Mg (e P was
Nepiratct %? %thﬁi%hroﬁﬁa&%%@ﬁ? (R0D 08595 eth§Ezlcéﬁtd/rﬁ¢thaho ) to yield
towards the norepinephrine transporter protein NE&'R

ovii desined chlarppidaziop RengpfiazspRg (- %nsééﬁé?ﬁ* g8y §°hde
5t t h #EdRainS std@EPAnt £45 BRI, ote) Pk %\T7 39 %ﬁg '?@4 ,J=

otomin tra ansporter protern ("SEA T"
co@rﬁd{mﬁﬁ) G128t (pr, 6Bt 77i (a\iétit . @h(bndﬁ)d%fﬁafb&thfﬁt?e% (br,
0 T heytiransporters for
iR et Vet o S e e
30[(D1ﬂ0] Sti | IStgt reA mimmrnomfmhisdﬁdmnylnﬂamcé;semdlazmﬂl%rg,

Iect war ds |t he AT ov %ﬁ
T SRS BEPDcren PP TERRE eGP sERe T ea ko 20 MR s
10 anphnhmaml\ﬁﬁarbon (B8 g) 4n@ b%iﬂa&]l’(em mwm&dﬁnﬁddr logernight.
nti.on d@ermn owar.ds
{ heFamarltin freenenRET s oo et %?Fi%o?a? ety Sacuo
ne’!ﬂﬁ@&h@"ﬂr@tﬂc’i Wik Iﬁlﬂltl{ﬁlb@b%n WA 22] Sl lalﬁd méthﬁéne chloride
onpounds of the present invention wﬁéﬂ% 3? &ﬁL51
se(59c§‘flr)v iThe quSQIsT RS 1S bapfd R § B AGSRE HYAYGHhThe two
?l}[b ef%%etr@ﬁepﬁr‘afed QLA BE HRBLOFHAGNN ER xtra@eDwith Iy lNkd ehlonde
23] Still other conmpounds of the present inventi
15 maQﬁO@@F}D ﬂ‘§{: pemlined organic extract was dried over sodium sulfate, ﬁltered and
concentrated iz vacuo. The residue was purified by column chromatography (100:0
t0 90:10 methylene chloride/methanol) to yield the desired pyridazinobenzodiazepine
(1.60 g, 91%) as a off-white solid: "H NMR (CDCl:, 500 MHz) § 9.14 (s, 1H), 8.12
(s, 1H), 7.78 (d, J = 8.4 Hz, 1H), 7.61 (br, 1H), 7.52 (d, /= 8.6 Hz, 1H), 7.28-7.18 (m,
20 5H), 6.78 (br, 1H), 5.02 (br, 1H), 4.15 (br, 1H), 3.92 (br, 1H), 3.14-3.07 (m, 3H), 2.47
(s, 3H); ESI MS m/z 345 [M + H]".
[0140] Step G: A mixture of the pyridazinobenzodiazepine (1.58 g,
4.59 mmol) from Step F above and 6 N HCI (10 mL) was refluxed for 4 hours. The
solvents were removed in vacuo, and the residue was basified to pH 9 by adding 2 N
25 NaOH. The mixture was extracted with methylene chloride (3 x 50 mL). The
combined extract was dried over sodium sulfate, filtered and concentrated in vacuo.
The residue was purified by column chromatography (80:19:1 methylene
chloride/methanol/ammonium hydroxide) to yield the desired benzodiazepine (1.12 g,
quantitative) as a yellow solid: 'H NMR (500 MHz, CDCL;) 8 9.07 (s, 1H), 7.91 (s,
30 1H), 7.84 (d, J = 8.2 Hz, 1H), 7.78 (d, /= 8.4 Hz, 1H), 7.47-7.44 (m, 1H), 6.86 (d, /=
8.2 Hz, 1H), 4.10 (br, 1H), 3.83 (s, 2H), 3.24-3.23 (m, 2H), 2.92-2.90 (m, 2H), 2.44
(s, 3H); ESI MS m/z 241 [M + HT.
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selectivity towards the NET and the DAT over the
transporter for other neurochemcal, e.g., the SERT.
10[ 0124] Final ly other conmpounds possess nearly
identical affinity towards the NET, the DAT, and the
SERT. [0125]Binding affinities are denonstrated by a
nunmber of neans well known to ordinarily skilled
artisans, including, mﬁthoutgkLnitation, t hose
descri bed in the Exanpl es secCtion hereinbel ow.
Briefly, for exanple, protein-containing extracts
15b1em cel | s Step. 1. Askﬁé@ﬁBeEwasadhhgedmmlessi ng the

transporter protein are cubat radl | abel | ed

| i Ry&H nqu?Z“BﬁéepﬁPdg% b fﬁﬂﬁ' ﬁ%? g;fabf’ﬁ% -bromo-1-

r aglioRddaptaRdlénct(97 kB E0. B ﬂﬁr@ll)nﬁalla&uﬁﬁié@tﬁfél(bt éng, B ubdd@ 1), X-phos
presence of other protein |1gand t he conpounds

of (48182 9104 Sene - PRIpETM dnt-buaxide, ﬁ%‘i/%%’i%ﬂ‘? (of teg#-bubyd dalcohol and

det%fﬁ&ﬁeb(@% beInaY, TRE RULERSyA IRAREd %dé&rﬁﬁ%whmnﬁm@mn
conmpounds’ binding affinities for the proteins (Ki o

| €289 W) At ROYh & 20 ariryteso r The aaistutearasdiliersd thyo jiscpad gnd
' ngiqal \!»'M?mt:tlﬂ?ﬁaﬁé aﬁorﬁfgnﬁﬁ%’ Rt aBARas c%ﬁ&ngét&gfm.cﬂf foaid Y

for a proteinthan is so for a compound with a | ower

Ki resmluel\&@prlﬁ@mmmychr‘bmmgrawhy (oethyGgochiatidpetheri @1

n I 0

[ 0PSB e BicRas BB o Yl B telit oMbl Rupine (30 me, 43%6) asa
s elokeleiswiilt YH NMR 0O ACDGL ) FaioT @t Hi), BY6 &m] N7 8647.651(m,

2508 o8l (ol S 3l LR ST oy e P A FafTer s o2

f Gz, WHD @vﬁ(befﬁwnwmﬂ),mll(gaﬂ)woeum @e,. 2HH2U96-219M €m, 2H),
i or_]Cso values of a conmpound

&S@F&}BrESIM§M3§§rW§|}H ‘B, the greater is the

cqpppynds’  selsqt iy 'atsbﬁufl&{ oﬁtH@bémﬁ&&&Emﬁéf o rﬁ% ®. If @mBB from
(the former havi Cso, and t e Iatter

a Jtepd ebexe 1@melheg<8(¥ 611L) t*"ﬁ%i{* d@%ﬁﬁé‘ﬁ?ﬁﬁ)w Ehhpeuhbgmol). After

Pripvisfede 08¢ &R dRPRBASSmBeriurieiof ANARLRE, vﬁa@ér?@ﬁ baY ) b¥s added
profiles 30for the norepinephrine, dopan1ne

nd
sdp 8t Ghe resulteansobision svas Iypphiliasd evemeght Eazglt’mb(lr-ﬂthr@@pbﬁalen-

[ ?g?ﬁ%ﬂﬁ&éﬁ]ﬂﬁm@@ﬁgﬁ@ fﬁgert]zjgh%igcg Il}g%%%r gﬂgluﬂﬁlazelpme L-
r earpraia lkdt (4R md |89%r aup IélfL@ A&2 pas evellawmperdero H MeRe

POEBNOD LIRS £550 1 1), 895 (38, £fs LNP-BicI8E7HS, AT @S-
8.5 Hz, 1H), 7.91 (d, J = 8.5 Hz, 2H), 7.79-7.72 (m, 2H), 7.62-7.50 (m, 3H), 6.79 (d, J
= 8.6 Hz, 1H), 4.64 (s, 2H), 4.42 (s, 2H), 4.15 (s, 2H), 3.55 (s, 2H), 3.01 (s, 3H); ESI
MS m/z 385 [M + H".

Example 2 - Preparation of 4-methyl-1-(4-(methylsulfonyD)phenyl)-7-(pyridazin-
3-yD-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine, L-tartrate salt
[06143] A procedure similar to the one in Step H of Example 1 was used to
couple 4-methyl-7-(pyridazin-3-y1)-2,3,4,5-tetrahydro-14-benzo[e][ 1,4]diazepine
with 1-bromo-4-(methylsulfonyl)benzene. The desired free base was obtained in 37%
yield as a colorless oil. A procedure similar to the one in Step I of Example 1 was
uscd to obtain the L-tartrate salt in 75% yield as an off-white powder: 'H NMR
(CDs0D, 500 MHz) 3 9.19 (s, 1H), 8.37 (s, 1H), 8.28-8.23 (m, 21}, 7.86-7.83 (m,
1H), 7.78 (d, ./ = 8.9 Hz, 2H), 7.55 (d, .J= 8.3 Hz, 1H), 7.03 (s, 2H), 4.44 (s, 2H), 4.32
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- 89 - transporters NET, DAT or SERT. For exanple,
sel ected conpounds of the present invention possess
potent (NET Ki or 1050 < 100 nM and sel ective binding
affinity for NET, where the Ki or I1C50 ratio of

DAT/ NET and SERT/ NET is greater than 10:1. O her
sel ected conpounds of the present invention possess
potent (SERT Ki or 1C50 < S&EQ_nha and sel ective

bi nding affinity for SERT, ere the Ki or I1Cso ratio
of NET/ SERT and DAT/ SERT is greater than 10:1. O her
segbecHgd . 16qbH oHN dsiaqbr, LHE 3p0oas,aibt), 1.8W@nt3H)NESIAES 685395 [M
pohﬁft (DAT ICG or 1C50 < 100 nM and sel ective

[ ng affinity for DAT, where the Ki or 1050 ratio
of NET/ DAT and SERT/ DAT is greater than 10: 1.

10[ 0128] Sel ect ed conpounds_("dual action trans orfe
Mr Rraparation of Y-(3- ttlti'éﬂf phas Rrd-mPEh B IR Y)-
pot ent bi n&dAg-tatrak "t’W‘f'B?“ZP 1 4idipzeping; %@%’ﬁf”&e% ne
transporters, NET, DAT SERT. F sel ecte
cilings  of AHerehiE SHEE" (e Al la%teaﬁig@g%& Eres ‘(SR@‘P
&:o'ﬁggﬁ Ijﬁéthgf"/ (p%@az\&ﬁﬁﬁﬁ@ 54,506 ranMroartbened e, H}dﬁzepme with
binding aftinity for NET and SERT, whereg%he Ki ratio

o}-3 IHimorET loalﬁiaenewp/ Sirfesitsd fiee base aap POtpiRgehn A3 Yovigii gt &
tr!'b@orﬁ's,s . A ﬁ)gecﬁ@é énQulQrf to Bkt NEJtep ! om-ﬁfr%m-rwhssusk@ﬁﬁ)btam

t han 10: 1. her sel ected conp ounds &% t he present

i the brititiels splosBYsyigldtee At otfmerrteaow NYR {00, 20 ME2)

498 b 33 skt breonding L1 g o AT

0. E?a(zﬁ,r?H)hfaﬂﬂ -89 IAm)/QH)L fa:&t rsetzih(i 4c§)rf ébnfsﬂgaﬁw r, @liﬂ), 2t 86d(s
r s | ess an 1. er selecte
E‘@ﬁpgﬁn@ ”&é\@%&%@ invention possess potent (DAT &
SERT Ki or 1050 values < 100 nM and selective binding
affinit r DAT, an RT.. . where t e Ki
o agpld P ameew K Gy iR pthy ({g R Ry
Ki or |C502 aﬂ’? Ft’ﬁ‘yg@ﬁ#‘%éwﬁ%%@?? $Han
10- 1 _.[0129] Sel ected co
CR0Shor o, ROEARE SERAT B R pdip Sral & xamﬁ?egls‘é'ﬁt“ed to
ic r@uiqnelt fmthﬂyavqpﬁmaantsbﬁ) -D@idteatiiyidri-1 - benzasid}tlaﬁi’]élmig_
or t hre e |o i.c.ami.ne trans rte S, 0
Aoy e A ¢ imf@B T grafi oe kesFat R d rgp etd s

i rawaratm Rilp Qslﬁﬁéeﬁumt@mr t NEBne #/StepSt SBEAImiflle 107as uhilo
val ues < 100 nM.  where

t | C50 rat; f
NEURBAR LAMOEF SHYIRE s MbpfieifepomSarF NAK (RO,
S%’Jiv%isafﬁ (@' 1|H)| £56(s! NN 8194 v =307 HR 1139 Peb eglek 5 He,

compounds of present i nvention have potent binding

aflH).ri. 't'8y7 Q’i((m,oirH)l CH0(by.althe s 16700 Gondly). 666 (bHe; 8-3 e, 1H9r

e r
SE D THE BT SeE (PR A G S g E R P e
NEEﬂDAT DAT/NET DAT/ SERT, SERT/NET and SERT/ DAT
fall outside of the - 90 - bounds defined for the
"Mono-, Dual or Triple action transporter reuptake
| Exiabipted SPreg@aifition df &neatkyl-7-(pyridazin-3-y1)-1-(3-
(trifluoromethyl)phenyl)-2,3,4,5-tetrahydro-1H-
benzo[e][1,4}diazepine, L-tartrate salt

[0146] A procedure similar to the one in Step H of Example 1 was used to
couple 4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1 H-benzo[ ][ 1,4]diazepine
with 1-bromo-3~(trifluoromethyl)benzene. The desired free base was obtained in 64%

yield as a colorless oil. A procedure similar to the one in Step I of Example 1 was
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[0131] Sel ect ed conmpounds of the present invention have
| ess potent binding affinity (Ki or 1Cso val ues

bet ween 100 nM and 1000 nM for one, two, or 5 three
of the biogenic amne transporters, NET, DAT and SERT
where the Ki or 1Cso ratios for any of NET/ SERT,

NET/ DAT, DAT/ NET, DAT/ SERT, SERT/ NET, and SERT/ DAT
fall within the bounds defingd for the "nono, dual, or
triple action transporter reuptake inhibitors" defined
above. [0132]Finally, selected conmpounds of the

pr@%@moﬂtmaeuﬁﬂra&@m Tessspat ﬁnﬁwaiebtbzhétdinm%’iﬁélﬁ”iak ¥
(Ki_or |Cso vglues between 100 nM a

Py B MR AL D0, BIOOMER 55 i 24 AL JEB 834

NE I
pris PARaR L RN L, i Pl oot L aag o
ar(d JSERT HRATH) ZHD (3 HBzokD: Rial-Bd6 161@153@@14 Bhésd2Hpe. 37 (br,

0, DA A o B ffpb%’%&saﬁ%ﬁmw?ga@wwt

fO||OMAng exanpl es are prOV|ded to illustrate

Eﬁoﬁd;_r_nl Erl’egg ofars he orqjm 2=y D)= lby(ﬂ%ldazm-S-
Pr epar at i 05 g j ‘; tetr. I§ ben: d‘ffg]‘[l gzgtazepqut& tartrate salt
1- | uoron t ] -
T 8% ?P%%%%.% enz%eﬁ R P RAEEAL YA ) -
L - temattyd @t B7- baizb[e][(]),]};&lda‘lzﬁpmp(SA mgAOriB irgely; Seffludrgaplghgen-2-yl
anh dride 0 00 I ter
(15 H?f"ﬁlefh ‘t?é“ffﬂ?ﬁ\%)(l ri‘B&PSi;rr’g" %ﬁ“ﬂ ﬁﬁﬁ "e%a“" h%% ed
u gﬂa@ﬁmbﬁfkﬁhos‘ @rs xﬁg,h)cmrrﬁmo Wcteﬁﬁmccaxdmbnaﬂg(l lehtgama# mwvas),
a o the mxture S

G4b mE PR T DI GoNE bl BT 4By Mo, The
[Sgli%dgl]o(é ?vls &%d@c_}ecﬁ&f&r mE&lwalVSu‘fﬁfZatllﬂaﬂ Q.ZhSE)W)'b.t H0°C for 20 minutes.

ep 0 a suspension o i thiu

e ben v lired s s PR pSS v iy e cligede.

adﬂz%cmﬁhe whdnRBAtlaied iDthclo aBthd rdidRd Yad Fi@ifieSbe Bodmn

above. The m xture was then refluxed for 7(g§grs a ter

t hRbrogeripar b (Medy!see e ohe! O irmsthylsay eloriceapithagRl) o
m 9{&1& fife &é@?ed%%aﬂ%lﬂ@' (6 NmyRFERk) &%Q:@Iomeés odaraé ybdid aund

the resulting mxture was stirred at roomtenperature
f ovaspbaingd in 88 yieldasgn effakitetriosidordwta riegedereingifpr fo the one in

MRSV 5 Sq" I RME (DB sBh ML B, BER) D& d 18 9Af8S4 (s,
11), 8.24 (d, J = 7.5 Hz, 1H), 8.15 (d, /= 8.3 Hz, 1H), 7.95 (d, J = 9.0 Hz, 1H), 7.82
(d, /=38 Hz, 1H), 7.52 (4, J= 8.3 Hz, 1H), 7.39-7.24 (m, 3H), 7.25 (br, 1H), 6.92
(br, 1H), 4.43 (s, 4H0), 4.17 (br, 2H), 3.45 (br, 2H), 2.92 (s, 3H); ESI MS m/z 385 [M +
H]'".

Example 7 - Preparation of 1-(4-fluoronaphthalen-2-yb-4-methyl-7-(pyridazin-3-
yD)-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine, L-tartrate salt
[0148] A procedure similar to the one in Step H of Example 1 was used to
couple 4-methyl-7-(pyridazin-3-y1)-2,3,4,5-tetrahydro-1 H-benzo[e][ 1,4]diazepine
with 3-bromo-1-fluoronaphthalene. The desired free base was obtained in 74% yield
as a vellow solid. A procedure similar to the one in Step I of Example 1 was used to
obtain the L-tartrate salt in 83% yield as an off-white powder: "H NMR (CD;OD,
500 MHz) 6 9.18 (d, /= 4.9 Hz, 1H), 8.34 (s, 1H), 8.24 (d, /= 7.6 Hz, 1H), 8.16 (d, /
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-91 - layer was dried over sodiumsulfate, filtered
and concentrated in vacuo to give the benzodi azepi ne
(8.90 g, 95% as a light yellowoil: ESI M5 nth 163 [M
+ Hr. [0136] Step C. To a solution of the
benzodi azepine (8.90 g, 54.9 mmol ) from Step B above
in DVF (100 nL) at OC was added N-bronosuccini m de
(10.3 g, 5 57.7 mml). The npxture was stirred at 0C
for 3 hours. The solvent was then evaporated in vacuo
and the residue was di ssolved in ethyl acetate (500
ntéd 8. 3m¢1lrnf, 200(& Jwia&:s mgh@d’/.\% {dd, 1=N.8Na OHiz, dH), §73qH,ef= 8.4
sodiumsul fate, _filtere nd caoncentrat n v .
THSEe b ea B d e Boft barapay 10,
( 9)0191@ 108t byt @ﬂg=01f3| 10M14, d@yﬁ JEih@nm)) 4. HD(SQZEH)?MIBQS 2H), 3.45
desi red bronmobenzodi aze ne (9.90 g, 75% 10 as a
y lisd B 394 (Sd3H) FISNVR 1/ J@@io MHz) 67.23 (s, 1H),
7.17 (d, J 8.3 Hz, 1H), 6. 61 (d, J— 8.3 HE 1H),
3.86 (br, 1FD 3.63 é 2%2 3. 13- 9 2.87-
2. paninte 8 2 Pyepapatie qf 3-(438g ylﬂs!ipvwsaﬂnﬁzv 241,4 jetrajydro-
[ 0137] St epIIE}beﬂ'@Idlls‘ﬁHl?{ﬂfmvrldﬂ)bleh@ﬂbr'émbb‘@ﬁmf&ls&lzepl ne
(4.80 g, 20 mml) from Step C above and ridine (3. 8
P49 met hy Peiecedpiesinibe ty tho opa i Sip H gt %@%1 wargesgd to
I?ned)%té Y. ncfé?}llﬁ L (??rruieagmi:'{gyl 4145 %t]gmlra lgbe%[eﬁFl 4 Iﬁ&pme

hour ,

wlwrthaﬁ pmbmzpmtrée whls Wﬂﬂefcbe bwwab@mem Y{ekbls #L)

b SUAREER, “CpRBUERbIE 1 BREH AP PRelt A8

we:ﬁ)@ns&p artantxed saly nt97l%1meldrdg amp - witita pewiers' HJINW(QM@D,

sl B AL L T A SRR S S 0

( et fiy Hza0e), ARe.7.81eN 1191 710-7e38y, 2HE St 23t Rl hied, h;an,oct.zp &@H),

ive the enzo | benzodi azepi 6. 18 09 N
3&4%@; Sl R BB, Mo, i Fovdge? o8 nd
7.33-7.17 (m 6FD 6 55 (d J = 7 8 Fb, 1H), 5.11 (br,

1 4 22 (br, 1H), br 27 (br 3@& 2.65
( e 9 £Byepgyationof éz(Be WHWGIO %fs*é] Lnethy-7- YPB%W“
bot t omed fylhéﬁa%@tréhmrge‘dﬂkﬁwl%l ¢tldigzepine, L-tartrate salt

benzoyl benzodi azepi ne 9

a8l bi s( pﬁd&%‘iﬁ’ﬁ%ﬁéﬁt’&}abﬁ’rt OTe‘S‘néffpglim /‘11])@‘ Wi‘s q?to

PQLASS 4B 10 t(gwaéi'é -241)-0,3, 4583 tetalaR-) F-benzo[e][ 1,4]1diazepine

dichloro[ 1,11 |s%d|phen Iphosphlno ferrocene] allﬁgy161d
o]

r(Yithy S- Bﬁom@rb@szawtl digxolgi fedegied gree asefva?gbﬁ% n 1

DME a CH8r1Ek bil. H}ﬁod&iﬁ% WnRlaYRIhASas Segl 1\WF ERarihlt 1 Q88 Bsed to
3x) and then stirred at 60C overnight. The n1xture

wa)bta@mtéﬁ Lﬂ%@*@IS@lamt 8% velthas ampirdria pevdndl VAR (FR:0D
hl; or
pyrl A1 ne ](124&06%85%6?8%2)@ @Rﬁgi’d@ g %HZ 1;*) 795 (d,

adicesl2 Ha, 1H), 7.7Hd 761wt Ul 7Wa<d, dfeg&éﬁzdlhl\) 6182 m Um&géﬁz lH)

( and..t i rr

c gﬁ% (ﬁa%)t %@P% it @r@qﬁg@ Ssgr t§ h% El;lé)t!’e’?zvve)Ali &%Sf fib dne
c b piiyl 8 .48 bk, RHE}, Q196 (3, 13€D); GEBJMSIBz/qQ]’MS{BI +H]'92 - was
extracted with nmethylene chloride (3 i< 100 nL). The
combi ned organic extract was dried over sodium

Suixh 10f 1 Priepir@dion 0El4-aRAGENT (hapIetalen 1MAF V-pykiRZin-3-y])-
r€si due WasQ 30pK-kdth B d Ry 1 8 NeHEaNe] CM aRENHE, APRYra QA 0
to 85:15 ethyl acet at e/ met hanol ) t o yleld the desired
C I]ilmsgp py rH i daal p@&iaem @m@z @Jﬂh@@ﬂ@(lﬁ S6ep Hyof BAMplealswas Gedio
sol | '

{ GO G AR5 o ey Spieol I i epipe
1 '?Dnh lzbrggloﬂap]aﬁnafeﬁé ﬁ(@desﬁ:dﬁ[gee (bﬁse vld@')obtaﬁ}c@%l (0% yieldds.a

O (m 3H), 2.47 (s,
SFD ESI NS Fez 379 [M+ HI1.
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[0139] Step F: A m xture of the

chl or opyri dazi nobenzodi azepine (1.93 g, 5.09 mol)
from Step E above, ammonium formate (1.61 g, 25.5
mmol ), 10% 10 pal | adi um on carbon (0.32 g) and

met hanol (100 nlL) was heated under overnight. After
cooling, the m xture was flltered through a celite pad
and concentrated in vacuo. The _ crude product was
partitioned between water (50 niL) and nethyl ene
chloride (50 nL). The aqueous phase was basified to pH

9 %ﬁlorﬂ:@éjéh mgﬁgrd&dﬂaﬂﬁnh ildhe tHevdde mh&S%SoﬁfE:ﬁmp&e]pﬁﬁsaIsecdto

an t he aqueous ase wa extr te W t

c hoRe#in s L- tfgrﬂ(ﬂs%gﬁﬁg% T SGRBEREYCaRYIRT icﬁ i‘ﬁ‘ﬁ 2@53%5
dr sRAAYES 9.5PE W, %lzhf(@tlﬁ) o7& elrfgoh @n@ n@memg augd 76-

i n vacuo. The residue was ur|

c ht.6hén.agh apehy7 éﬂ.(}@a Ty ?}4@03; 19). ﬂétzlﬂiﬂllélﬁbé 40 (s, 1H), 4.80 (br,
chhqr i de/ ”ghﬂ e, 58 -‘é'e@% ((g 2%1'893 6’4‘?@ ;?dESI MS my/z 367 (M + HJ".

pyri-dazi aiep n as a off-whit
solid: |FINWR (CDC13 500 MHz) 89 14 (s, 1H), 8.12 s,

Hsardnd (g )= 8g4f§%tg¥{zlp Qgtfw%dr%%(d

5 02.(br ’ %Fp‘“i aé"“ Moy 1H), 3.14-3.07
Ag{bst e2 47A é{%%dﬁ@ﬁm% o péEoHé fn s?té?ﬂk%{anlﬁ'ﬁe 1 was used to
pymn@hﬂmnﬂbﬂﬁZhdﬁaaethelfﬂbaMbEm]dkﬁﬁanﬁW#hbmmw$@F@E

F .ab N HC1 o A2

TR s P avad 1 TR S S i g

Wasgmh@so fheaele troStpdl & ]Eb&yrr@tbdl W dedNo 2btakat@HL -tdirete salt in 95%
(t xt i th t hyl i

e e b b st FaoMR BT -0F SER) S 2adtar 7o B2

SUiffl)a*; a3 (f hh, @;f3®d7 m% ammé et ﬁﬁi 3H), AFEWOH)ThE3 (s, 2H)

resi'due was furl fied col unm_chronat o rgﬁhy (80: 19:

met-#i b 7E) chitotsi ?ré@ ﬁSaﬁHD /EA TR R I'de) to
yield the desired benzodi azepine (1.12 g,

quantitative) as a yellow solid: NVR (500 MHz, 13) 6

9. Bfaniple 12 HPrepargion(of 1-(3d4difluorpplgpyhdt- msthyB'féP)szazmH;-yl)-
7. 78 (d J 2,34 A-tptrahytlep- 1H7beznzo[?l[lm} #ﬁeDIIlH)L-t*B‘t’S’Ge i(ﬂé!

J= Hz, 1H), 4.10 (br, 1H),

n[]()l@.].b 2 gA Qrogf(glu(erﬁlmquq)to thy oggrm(Sgep Ij Hf Exar_ngqle Waﬁ tl:ﬁ:d to
24&)uglM4 mdihyl-7 (%Jyﬁ&}dzm-i DB ABLES efralildré 1 ggpbﬁm

charged wt ri dazi nobenzodil azepi ne

rrrmitl) 4-proaymer- B@éﬁlt@c@bmee Phetslegiprg-fee bMeL}W@ Hﬁﬁfi Haf Eh éleld
as al”[% orlg%%%/']l 'Krﬂ%éedgféas rllﬁ’ag 'tcy_ﬂlﬂe %ﬁ@h@t&) Ko¥ E%atﬂple 13vas used to

pot assi um
t erhtalﬂothb dxuad@te satidh 88%ryietd asen off-whitetpolydery [H 2MR HoP:Qihd

B MR GG T B 2l P e abowy: Gt So5eF 78T d5ged e
mnlgm&g% édgh\% z{n'hmz,burm wasgf %:IHI, 619e ks, uﬁpr @wgr(d,aﬁeelmze 1Hpd.44
canctiratscmhaVReudh i aetheb o s Fatfy
cqﬁﬁnn chr omat ogr aphy (nethyl ene chloride, then 10:

thyl ene chloride/nethanol) to yield the desired
benzodi azepine (39 ng, 43% as a 1l0colorless oil: "H

7“%@13&%1? repation)of 3ok phedyl)-4-nfeth- 1 (Pyrididin-3-y1)-

f@ 4,5-tetrahydro-1H-benzo[e][1,4] diazepine, L-tartrate salt
[0154] A procedure similar to the one in Step H of Example 1 was used to
couple 4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ ][ 1,4 ]diazepine

with 1-bromo-3-fluorobenzene. The desired free base was obtained in 57% yield as a
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3H), 7.61 (d, J = 8.8 Hz, IH), 7.55-7.52 (m 111),
7.48-7.45 (m 211), 7.30 (t, J =8.2 Hz, 1H), 6.77 (d,
J =8.4 Hz, 1H), 4.01 (s, 2H), 3.90-3.88 (m 2H),
2.96-2.94 (m 2H), 2.50 (s, 3H); ESI Ms mz 385 [M +
Ht. 101421Step |I: To a solution of the benzodi azepi ne
(39 ng, 0.1 mol) from 15 Step H above in nethanol (1
nm.) was added L-tartaric ac:lg (15 ng, 0.1 nmol ). After
the m xture was stirred at roomtenperature for 10

m nutes, water (10 nL) was added to it. The resultant

i Qioiﬂr%elﬁbﬂ/\@@ ﬂoﬁ&iﬁh&} ﬁnhgz&do théane ingbiep 1 6f Wamele 1 was used to )
ugr ona alens-y
i L A b g2 A e R (0B,

L f t 8
ye%@%ﬁgo% ge?{s 11&)493%% ﬁ%&%m%g %}% %2 %sua) 7.40 (s,

1|—I)H), 8226, {H), 67866181 4H), d* 41%s, 28Dt BE (s, 2_IH)1§ 03 & @Iﬂ) Bd2 G,

>ﬁ%%ﬂ%§’sw§d%§%1fﬂlé878 (@ 3 ee e
i i . o B
rep meéthylil hthzle }- zin-3-yI)-
i met hyl - ?%:Fﬁy%g‘bl %ol?ﬁsllz'}[ﬁ“% Vﬂze]?mf p[)TFalrt A% -yl

4,5- t t h
i, S R RSTSSkeL L i et
| reoGple p-hitingl- 7HPWZ@'3LYM§=4J§3-¢3ﬂﬂrah1€ﬁr@-¢ﬁﬂ:leezo[e][l 4]diazep1ne
gi\gﬁ Q—%l : 7@%(%2.2 {XFG% %e_s%é'() e Bhsdw s GBlifany 2 yael_& henz

1 -R116W B0 k. (Apiobydusarihiiayb )Haemz anttep TofExdeplerledsfusedto

A R DR e el i RV EHas e EreRer® o7 R AgPOny

WeshoudRs) § 10R! By, SB{J? b, zsmr(atm)sam(t l.,n= 85%zyuej d. sas
an of f-white po er

( 51,7216, 45, HIA (és2PD1?L 45728 (rzszé) 731 (iri Bp Py & 7%564 B,
7 A = 8.3 H,

(1']1_31 81(')72%)33 (Zg(s 29%&@ 3H§ Es?ml)ls 1 éiﬁémrﬂ oz B0

211) 4.15 (br, 2H) 3. 44 (br 2H) 3.06 (s, 3H), 2.87

( b}EXa 415 E% albﬁomo% 1 ?(95 &Mlo%henyi)—@gﬂl@myﬁ 7- %pyrldazm 3-yl)-
1 (3, 5 dif Irhudr op rah ff le benﬁ)if][]?‘”(drlﬁ/zrg ltljl g’zllrﬁartlmels)alt
LZ[t , o-tetr al%}Xfizrd Qrekithibe 7 QL 8he nlstdl 11 OF Eia%ﬁﬂ@ﬁwas used to

artrate sa 0144] A procedure simlar to the one
i reogple d-rhetinfl- 7Hpandaze- yuﬁé 4istagrahyire-dfphieazole][1,4]diazepine
y
4 OB B ARt sy B it
Thzs agelow eill. Arpemcthas emwastoctbet aricrie §tepr o6 ZRenyiilel Waasseé to

ol |
BRI i Bl ST G S gy e PR ol
sajob NiRz) Y4 ¢/{sel 1), 831 &) lHlj f8-26k8. t&mdmam (t,H -NVRHz, IH)

(CD30D, 500 MHz) 8.
o 56 4. (4 Gy ryes Hogshi b S b g e, . s
451 62110 433D, 214, 4> @, 49, {89 s2ﬁ)l 243834 303, EAMI m/z

4. ]gg & I—r ?394(br 24@ 2. %6 ()s, Sﬁ) $ESI
iMB*Fﬂ/I + HI 15 Exanpl e 4 - Preparation of

(2, 4-difluorophenyl)-4-nethyl -7-(pyridazin-3-yl)-

3,4,5-tetrahydro-1H benzo[e] [1,4] diazepine,

Expuinie - Brepar{tonas | A2 fuotenienyd)-4imathyly-@yridsan-grid)-

in Step H &%3.Lfdetpahydrolfshbanzeld][1.dldiazepine, L-tartrate salt

m
1-
2,
L-

[0157] A procedure similar to the one in Step H of Example 1 was used to

couple 4-methyl-7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine



coupl e

4-met hyl - 7- (pyri dazin-3-yl)-2, 3,4, 5-tetrahydro-| H benz
o[ e][1, 41di azepi ne with 1-brono-2, 4-difl uorobenzene.

The desired free base was obtained in 6%yield as 20 a
colorless oil. A procedure simlar to the one in Step

| of Exanple 1 was used to obtain the L-tartrate salt

in 83%yield as an off-mhitgg?gmder: | HNMR (CD30D, 500
MHz) 69.11 (s, 1H), 8.20 (s, "113), 8.14 (d, J = 8.7

Hz, 1F1), 7.95 (d, J = 8.5 Hz, 1H), 7.78-7.75 (m 1H),
7. ¢¥h flMom@-h‘Dﬂuo%bé{QzﬂeAf gﬁle (stuea e bie Was ObtainddEin®@8%, yikzld as a

1-
( ;?/ellg}q)oﬁ A ggce(dgre sigpiyar te %f oWerﬁt%p Igg‘% E’Wplﬁé +a,_|]used]io obtain

EX@RRLGrtrate salP P8t %%ldca@ aﬁ’Bff white gowder H NMR (CD10D, 500 MHz)
4-met hyl-7- (pyri dazi n-3

(td Pl (mﬂHhétW&llﬁieﬁqu()dvé 3, 94151251%t7r9é‘r{9d403 S iHse Wb [T E-
sy ‘}% ?Qefati‘{% ‘7"5}5;/f 1%t(ﬁ.H§ﬁ¥ t6|_§Qd [JQ1§1$]H% HﬁPQ%?t‘s{ QH)

si mi was ‘used
codipl (—:s 2H), 4.00 (s, 2H) 3.45 (s, 2H) 2.96 (s, 3H); ESI MS m/z 335 [M+H}
4- et hyl - 7- (pyri dazi n-3-yl1)-2, 3, 4, 5-t et rahydro- 1H benz
o[e][1,4]diazepine with
1- Bxanple 37 ¢ Prépak-atiumtdt(Bych)opepirapl-4-mbbyHegiyrsdzinep)-
base was obt,aupadiraRydrdAHybalzd[Hs,4plicapine) Beartoitd saltA
procedure simlar to the one in Step | of Exanple 1

10 Waﬁ]lSSI 95 - Us pbcddoreadtivhidarno theené int $tert Haf Exagie | whhosed to

desi r bt ai, ned, | % vi el - Whi: t e
e e A R R T
1Hyith &b&ﬁm{ S—;chl])hﬂaenzgnéi BFH3. d2dre(drfiee bhde, wa olifinfdlin 7.'])%_&!&:]3 asa
$):rellf);2011 7& ar@cegigl% SJ\IPIII% tglihﬁgne lftgt%p ]%o%gngpég »%Jﬁ]ns%ﬁs) ’%btzlain
4. 43 1 (tBrtratktdhis 11149934_7 yiklaras a@é’l@w sohidO'H NR ((ZZHDD BOMFIHZD r,

15 %:%B 55;3?195(5%15 LS £31-830 (o T 824552 b g0 FEPER, 18087 38
S t € ™
D R e T el
L- ia fst aﬂ)e 4§él(s, 2Fi0 P02 s, S B4 & e T gl BT MS w2z

?ﬁ Ey +(pyridazin-3-yl)-2,3,4,5- 10
te rJ ydr JlH—benzo[e][1,4]diazepine (55 nmg, 0.23
mmol ), 5- fluoronaphthalen 2-yl

20 LT E{dNSE §Ei'ha fi e‘} FhémiLL h{fa7 QpadTRE b1 Y
s AT TR

0 01 mmol ),

40ue (89 ng&_nlﬁgﬂ‘ {H‘rﬁl%hljg)i %1&&%“3’ }'§>$|4 ﬁ efr@lﬂﬂl’o and

e (1/5, ction S conduct €d
unldaam[aj[l;n]mmfana (#B and, aﬂlmmolij Psowybentend (g, 63 mol),

It elite
patas(tgﬁanﬂéglﬁfé%e%ﬁ?)ﬂai ]tuﬁlwzgegl Al or*ﬁ-ﬁlmﬁ’%ﬁ%y 9?% alt e
25ma&gﬁ@hagmﬂbamﬁwyln bﬂmwnmﬁnﬂ9hm§3Dasmdﬂpra&nmmwnﬂmamﬂe
ol chr ra e or
o9 T DA R o DR s M 00 B ok iR peatee
bengor az ﬁ@drﬂ eAfi&lobling, ﬂﬁ%mse wasgahtiohesistedch meftydene
desired salt_ was Obtabgﬂg1#£ 88@:¥ Sld as ﬁr oﬁf @@lte
poshdripde O mLhpnsloudten (& F AQUEOYSRAASEES FHTSHI S |
Of mgtﬁ?l% &lckide (I@%&an&p&g&ﬂ‘li éxt:%& wak d(i@d dveE sddiim
8.34 (s, 1H, 8.24 Hz, 8, 15

30 ( dsulfgtg @ltegeq.@d copfentratediy yago- JT he r@uble RS P ed by cgblm(nd
chg’orga}licéa_gra%}gy;qmtglgieﬁg c}(lgmde‘] fhe§ o¢ 1 b"?ﬂet tdhe clﬁor%%?’rﬁetﬂéhﬁé) to
4 dive (hbdesinzgHfree Basq 512(mg, 192’4}|)as a glggfe](l(gw squ) A ]Egpedm sllﬁniar
385 tgel\éne ut'ls‘c%p | %?Example 1 was used to obtain the L-tartrate salt in 92% yield as




10

15

20

25

30

Exanple 7 - Preparation of

1- (4-fluoronapht hal en-2-y1)-4-nmethyl-7-(pyridazin- 3-
yl)-2, 3,4,5-tetrahydro- 1H benzo[ e] [ 1, 41di azepi ne,
L-tartrate salt [0148] A procedure simlar to the one
in Step Hof Exanple 1 was used to couple

4-met hyl - 7- (pyri dazin-3-yl)-2, 3,4, 5-tetrahydro-1H benz
o[e][1, 4] diazepine 30 with _100.-

3- br ono- 1- f | uor onapht hal ene. Q?he desired free base was
obtained in 74%yield as a yellow solid. A procedure

Si 4 df%hﬁ@p&v&&r :OpeNMR (Ebspp) 500IMEXEPI 59(5;1 fms 28182 0H}, 8.20
obtain the L-tartrate salt in 83%yield
of(fdpﬁ\hﬁtéékp éﬁﬂé”r% (f14= Rl b 382 (sdbl) M—Ely"f' %%)(n}é‘H(W 02-
3 . . s
o0 {y ), £ g v g fodbhos s, 30 Gy 2, PR s
1HYS vz 33 [MIGHID = 7.8, 4.9 Hz 1H), 7.73 (d, J = 8.4
Hz, IH), 7.48 (t, J = 7.2 Hz, 1H), 7.41 (d, J= 8.3 Hz,
1H), 7.37 (t, J= 7.3 Hz, 1H), 7.19 (s, 1H), 6.92 (d, J
= HSupldir9 - Ridparatioddf (1-(2Ehlprophddyll-4-mei)l 2,34, 3-8et(ahydro-
2H), 3. 45 (i194-bidp[e]d,49Batepin-BHi))pyiESh-2X/B e, BasrtFNe salt
H P. 5 Exanple 8 - Preparation of
3-[08s0et hy 1- Bteppyr Adeixture-@-7ytrpme-A3nehd-2 bt.p-atplybatiibe

oS L LR 35 by 1 REBHO LI RiodbidnBl 846 1

Exaunpl) £2- Gild&ﬂbh@)@ﬁﬂhotmmma}ﬁm '@’ -tri-i-isopropyl-1,1"-biphenyl (444 mg,

T e

d q&irgeﬂdwfhre@gi)nb‘aﬁﬂ) minsited bétarerpatladimn G0 Yooite (2(10 aw, 8.993 mmol)

RIS A MERTTR NOE T

97a%'éﬂu§ Iodera ﬁnI'I@fIﬁlxtMH W& cpeledl gnititibhtdNMR ¢EE300 nﬁ@@nd

J -et}gzl mqﬁﬁe (31)1_§0 mb) 1’l}he(cam'bgledl_.|2n§ag1c p&tracffpyeré_%neéi@v?r ® nim

( MBuifdy ﬁite?ed"a%d zo&%n’&zﬂ&d 8 Mhauol TRS rethi!i@wﬁé'@turﬁ IEQI by ‘ﬂlaﬂﬁ

(2 c@g)zn(iaj,ogrgﬁy éluggg wp,yé Iﬂdzmej}gpéer{emﬁlpn'dﬂ:/ mH?hanol fo Iloweg 'by
rechromatography eluting with 3:1 methylene chloride/ethyl acetate to yield 7-bromo-
1-(4-chloropheny})-4-methyl-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine (694 mg,
21%) as a brown foam: 'H NMR (CDCls, 500 MHz) 8 7.45 (s, 1H), 7.37 (d,J=8.4
Hz, 1H), 7.12 (d, J= 6.8 Hz, 2H), 7.01 (d, J = 8.4 Hz, 1H), 6.62 (d, /= 6.9 Hz, 2H),
3.71-3.67 (m, 2H), 3.60 (s, 2H), 2.88-2.85 (m, 2H), 2.36 (s, 3H); ESI MS m/z 351,
353 [M +HT".
[0161] Step B: A mixture of the bromobenzodiazepine (35 mg, 0.270
mmol) from Step A above, 2-hydroxypyridine (35 mg, 0.378 mmol), potassium
phosphate (114 mg, 0.540 mmol), and N,N-dimethylethylenediamine (10 mg, 0.054
mmol) in 1,4-dioxane (2.0 m1.) was purged with argon for 10 min before copper(l)
iodide (10 mg, 0.0413 mmol) was added. After purging with argon for 10 minutes,
the sealed tube reaction was heated at 110 °C overnight. The reaction mixture was
cooled, partitioned with water (50 mL) and ethy! acetate (3 x 50 mL). The combined
organic extracts were washed with brine (50 mL), dried over sodium sulfate, filtered,
and concentrated in vacuo. The residue was purified once by flash chromatography

and once by preparatory thin-layer chromatography eluting with methylene
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Exanple 9,- Preparation of

1- (benzo[d][1, 31di oxol-5-y1)-4-nethyl-7-(pyridazin-3-
yl)-2, 3,4,5-tetrahydro- 1H benzo[ e] [ 1, 4] di azepi ne,
L-tartrate salt [0150] A procedure simlar to the one
in Step Hof Exanple 1 was used to 20coupl e

4-met hyl - 7- (pyri dazin-3-yl)-2, 3,4, 5-tetrahydro-1H benz
o[el [1,4]diazepine with 10]-

5- bronobenzo[ d][1, 3] clioxole. The desired free base
was obtained in 10%vyield as a colorless oil. A

Pr g IRhal (ha ol @vd he daned bézstieRpine 0f0 rEgganml) as b white
was used to obtain the L- tart te %I in 88@6 ﬁJ
& % '55 I mlL)

ansobiff T pelatiqRoiidiesy bengogie
( dand‘lvateﬂ' z()ﬁmb? waé-!a'@ded ﬁ-t%@ar&imdyﬁ) amg% 087 f}ﬂlo l)Jan‘u' tﬂe r@suﬂﬁnt

7 E@@ltl()@{ wag }yﬂp}gh@d}quemglq} to %Vﬂg?z(l(-@ Ch\lprgphgng) ﬁznet 3.4,5-
a 24 m
gtg h%rgro f}g%ﬁnzggf c?azel}ln 78}’1%3{:%7 Cor Ig:r_l)ﬂfta&'&te sﬂg 12.4 mg,

2I-98%,2AL%H¢’£C >:99Vc|) as E@hztmhﬂn/HzNM(qD«DD £Q MHz) & 56.7.63

Ef((ﬁg?ﬁif}i%_(@r}g{;hfﬁgfe _—lr%tj;',ltl{?,_u;_),(?p%pr Al =85 He, 10,722 6, =

3@9 Bz LD; 601 (AhydrDHLHIDeO2BH S [, zﬂl)daaz &pil BH), 4.17 (bs, 2H),

e L L R BNV L s

mr@hyhoir{nglda2|n 3-y1)-2,3,4,5- tetrahydro-l.ll-be
nzo [e] [1,4] diazepine with 1-bronDnaphthaIene. The
desired free base was obtained in 10%vyield as a - 97
1& 86 SPRiphratdnRF Q8 LHloLophe lL—ﬂfmétﬁyIt'hQ)yOﬁlﬁszB y)-
Stw"?‘{—f— ; 3 iefl

BXAUTB 8 dnytRS- 1SRGz ] [0 MAARp B AL kartdid $at €
salt in 88%Yyield as an off- whit e powder: 'H NWR

( 323@% 500 M‘E’rbcs%ﬁre@?m(lﬁ to t:hH)one B BAmp R, 1 81k usddl 0 Eorfpse
oe

thylfs'g(}{yﬁxpazzzp:l%& yl)72 }l,é Sctgtrahﬂ_[)o lﬁbwokei[l %iq_ézepxée E%h
( 31’ erTDoA &l&@b&@éne G2ENesirdd fée bdie wakDbtaifled?id 500 vield a
3 (s 04 (s, 3H); ESI MS nz 367 [M+ Hr

E)@@ha‘gleg; qll]_ plpp@*ygersaq‘l.} &rio 81& one in Step I of Example 1 was used to
4-dRbiik 1 1 RRRW 128 B ?mﬁf ds&h Bﬁhyﬂfe%ombie g eveR [(EpAl]

azeplne, L-tartrate sa 0152] A procedure simlar to
t He0dTr 5|9ri6$s dpDH8. Hf (sEb&é)nﬁ% (tiLJ 7 HeedDi $11 Ge bap7S1 (/=
yl 0

RP e Ul RSB BB RN G Dy 42 280
b a4t (\A@H{)obﬂa(snaﬂ),lﬂm Wényliiéllﬂ\/la‘SHh yel | ow soI id. A
procedure simlar to the one in Step | of Exanple |

was used to obtain the L-tartrate salt in 95%yvyield as

FEﬁfnf a\dm 1 Prapaidinn:of 114/ tNdR pheBPDmE0Q- My yidszin B3yl)-

7. 2 31, 5-tdtehydfo4 Bt izo[EH) 4] dlazdPiné, [-Barfrmte <hitf)
685682(m 3H), 4.39 (s, 2H), 4.23 (s, 2H), 153.97

(o1632H), 3. 36mixsure Bf—ﬂ—meﬂLyB&(ﬁyﬁidaﬂhl)I};-ylEﬁB,4metrﬂzydﬂf3 bH-

[ I\Qeﬁzolflclz][lA]diazepine (48 mg, 0.2 mmol), 4-fluoro-phenylboronic acid (84 mg,
0.6 mmol), copper (I} acetate (54 mg, 0.3 mmol), tricthylamine (61 mg, 0.6 mmol)
and methylene chloride was stirred at room temperature for 1 day. The mxture was
partitioned between methylene chloride (10 mL) and water (10 mL). The aqueous
phase was extracted with methylene chloride (10 mL). The combined organic extract
was dried over sodium sulfate, filtered and concentrated in vacuo. The residue was
purified by column chromatography (100:0 to 90:10 methylene chloride/methanol) to

give the desired free base (15 mg, 22%) as a yellow solid. A procedure similar to the



Exanpl e 12 - Preparation of

1- (3, 4-difluorophenyl)-4-nethyl-7-(pyridazin-3-yl)-
2,3,4,5-tetrahydro-1H benzo[e] [1, 4] di azepi ne,

L-t rtrate salt [0153] A procedure simlar to the one

n Step H of Exanple 1 was used to 20coupl e

4-met hyl-7- (pyri dazin-3-yl)-2,3,4,5-tetrahydro-1H benz
o[e][1,4]diazepine with 4- b{(&m)-l 2-di fl uor obenzene.
The desired free base was obtained in 47%yield as a
colorless oil. A procedure simlar to the one in Step

| &e ifEXRPDOEEAniAS 1 Waethel Q) mala ke n-iaﬁrate daRfik 8846 §1eﬁiadstan
in 88%yield as an of f-wh

VFOT w008 Roves. TR @Dz@D( 00 Ry Shis ks pH) sy 18D @
(SJ %%Jﬁz ;ﬁ)lgjoz;((ﬁ 7983 sz j"Zr 80%?31';% A 171;3@5 (rﬁi 5}}3 54:8({,

|—|z4H)1H))O (4240 3(4§ (s. ZH»,,Z 912 (353f()sESIz m/2331§?8[ § H]2H)

3.35 (s, 2H), 2.87 (s, 3H); ESI MMMz 353 [M+ H
Exanpl e 13 - Preparation of

1-ESwiiple 22 o Phapaystiond ! debétiigl- 7((-methytiaridazig-3yyl)-1-phenyl-
302, 3, 4, 5- tXx3,4 AtyittalgrdboH bebenafle] (] .3 M atpmz hpitarerate salt
L-tartrate salt [0154] A procedure simlar to the one
i n0864dp H of SEpa%’pAemztuwa@ Tderenhotdemetbylp), 4, 5-tetrahydro-14-

SRR AT, T Bady ok SHiAm or e

10 desppedllf sewtdddsSé gnas nuinctlmmledethyia@m@’c(yﬁ%g,dl Sasmel) in 98

- COo rIe rocdure3|mlar ot
B e s HEC TR B B e Blerd Pt 3 BE [ e
S avds paftitibadd heneded rﬁh)m‘ne@fﬂform&l(menlp)@md efnter [0 mD)VRhe

g_cl_ﬁ?l%g(gl’s a?s% gvlgls_t tgee} %\g@g?qghy}%chﬁ)?gag% (ngL) ]}:_l?r_\f con}bzlggl(

( Sargai]dA'f@ eécg@ctg areﬁ cﬁibd ()g&r 23&1&1}1 sulatd Fillered adtponcéntBted(is yacuo
S

15 %/Elll}ﬁrgsmg.ggvis igpq.f by @&%?@oqgogr%yéw&a ﬁgﬁhl@:ﬁkge, then bO 10

4- gehivde clatcfri&l@/ﬁl&ﬂ%ﬁ&lafb Zod/thy dzsn(e@fréé Blag (0’1923g,)3$9/-) as a yellow
2,3, 4, 5 t et rahydro- | H benzo| e]

L olifs PRSI, GABHER) éﬂ&ééadﬁé Jsﬁ?nﬁdb 84z HY. 38 (6.
' L 65%1%‘92[}5 9{)4 @(Ml?ﬂ{zl é“t@% F45e6h EEP 53 |2‘H), 3.49 (5, 2H),

idazin
0[%&[ CB: AP 2 ag éspBHh Efil M8 2434 & hfdrﬂal;iht Iz?sawcmm ofmematerlal was

20 Sgﬁ%:ng rgd S gxe cﬁ%gslpwﬁcﬁ%%f?ttﬂlrﬂg q?l{ i 8%%0/91#1% gﬂ &F-vAhite gowder

WSO re sim e one in
OfusE)gal’md)cedﬂre \smlaumettie o1 0iStei Irvf Ergmpple § alt il NMR (@QJQDA n

72% |
s o9 ey 52 05 BREGE) 7 degh oBUE AP 6208,
(t3E)Y6.57 @; =B Ha BiH), 47448040 (m, 2H), 4.17 (s, 2H), 3.93 (s, 2H), 2.77 (s,
3H); ESI MS m/z 318 [M + HJ'.
25  [0165] Step B: A round bottomed flask was charged with 7-bromo-4-

methyl-1-phenyl-2,3,4,5-tetrahydro-1H-benzo[e][ 1 ,4]diazepine (0.22 g, 0.7 mmol)
from step A above, bis(pinacolato)diboron (0.20 g, 0.77 mmal), potassium acetate
(0.21 g, 2.1 mmol), dichloro[1,1’-bis(diphenylphosphino)ferrocene]paliadium(iI)
dichloromethane adduct (57 mg, 0.07 mmol) and DMF (3.5 mL). The mixture was
30  degassed with nitrogen (3x) and then stirred at 60°C overnight. The mixture was
cooled to room temperature, and cesium carbonate (0.68 g, 2.1 mmol), 3-chloro-6-
methylpyridazine (0.14 g, 1.1 mmol) and water (1.8 mL) were added to it. The
mixture was degassed with nitrogen (3x) and then stirred at 60°C for 3 hours. After
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157.72 (m 414), 7.74 (s, 211), 7.32-7.28 (m 211),
7.11 (s, 1H), 4.49 (s, 211), 4.43 (s, 211), 4.18 (s,
2H), 3.50 (s, 2H), 2.96 (s, 3H); ESI Ms nliz 367 [M+
Hr. Exanple 15 - Preparation of

1- (3, 4-di ehl orophenyl) - 4- net hyl - 7- (pyri dazin-3-3/1) -
2,3,4,5-tetrahydro- 1H benzo[ e] [ 1, 41di azepi ne,
L-tartrate salt 20 [0156] A pycedure simlar to the
one in Step H of Exanple 1 was used to couple

4-met hyl -7-(pyridazin-3-yl)-2,3,4,5-tetrahydro-|H benz

0 {Rlihgl ekl HixRZERES Rt ﬂetwbééﬂl’fﬁetﬁ- l&edﬂhlbhﬁ@ﬁxmbemere The
The desSired free base was obtai ne & 26%{1 ﬁlhd as

yeaquewsmse was grscted wit magtiylengohlogde K< Fiva %F‘@BblPed

% 1 Gcthy MR §RY 5§ Burf RE1BH) fltBRd bnd @ﬁl&éﬁ@ﬁt@d &ﬁ\l'dcud) n
82 oyleld as an off-white powder: I1i NVR (

50DheVegJueaes perified byicpiymn @wng&at{>gap@iwthyl@mz@ﬂ@dfsthew 0:1
1 H6-m in
*%etgﬁﬂizlc h c{%dex}nfthgg& g!zylelé'r ke deZm%% &?_t')hyi 7"96 Zthﬂiﬂ»yrﬁéiz k.

6. 95 |{phenyl-R)3,4, Btefrdhydm- 124 mr)zo[le[mdle@pmz 1(156 g, Lﬁ @r«z a§ g grey

2159&(3l 3.39 (s, 2H), 2.88 (s, 31-1); ESI Ms mz 386 [M
.. 30 Exanple 16 - Preparation of

1-{o26d]l uor Oﬁtbpltyl/)pfbcaﬁn‘dwﬂnﬂir t(> phercng av $tep Bo@ﬂzc)ample 1 was

L ot DR Giea R BB 2 ST REPh Pvieg TR
I n(c@}@p) bboa]f/nﬁxaepb@s 1%1@&@@ @Hf;om;(a J=28.7Hz, 1H), 7.31-
0[5?2 9, 3ﬁ)d7f ‘%@85 Az D e ls B b e BB AV 2 B PR 4,

1- Dy on3igy EKUOohenzeMe + Hihe desired free base was
obt al ned in 28%yield as a yellow oil. A procedure

S|mlar to the one in Step | of Exan'ple 1 was used to

ik B8 by Htfo"ﬁt alffua&ié%)hgéﬁ%x ﬁggn

rome y 0-111-( S

}w 8,20 ¢ plﬁ A tgawg A

4 4 1 ﬂ 15 l(_D@}epmA{ m@tﬂ'g of ﬂbl%nﬁ) Hﬁleth%l'-& 3.4% t%ﬁaf(yﬁro 24 |

3 H)eﬂZ(EEQI SJRagepine (3 ?}g gf -‘R/leqlﬂ, fi ﬂgfegwbtrrglbfpomc qﬁf'de(ﬁép %1%
Of‘g&lﬂﬁ ?E&%rc(flﬂﬁ% %)36% }fr?tn{?ﬁ{o]l ?ne(tlﬁﬁfefdug@@ 315 Bwol) in

enz O e di aze pI ne
L - methylem chlasilk % 5110LI wa58]Ad ptrrge@d@n@rmrﬁfqr% daysy Theamixture

one in

MFsurpipoSRy Beflen TR ool GU3R0 B RURIEL), The
o[ ae;]u[:ms fhate ae pitraetedintith nletimimmhléndh (@rmi@efﬁlzfecmbmﬁ@rgamc
O e yete st BT AT S TLAkD Al b e ot b T residue s
of punKadrpy eolllmmﬁroﬂﬁe)gralph)y abﬂam 99:he micthylent cdoradedadthanph to

o s el et (9 8320 g sy iy B JER S,

1HHzY's 842 (s, 81y, (182 (4H)= 9.6 1BS 1H), 6.92-6.89 (m, 3H), 6.71-6.68 (m, 2H),
3.68-3.64 (m, 4H), 3.86 (t,J = 4.8 Hz, 2H), 2.36 (s, 3H); ESIMS m/z 335 [M + HI".
[0168] Step B: A round bottomed flask was charged with 7-bromo-1-(4-
ﬂuorophenyl)-4-ﬁ1ethyl—2,3,4,5-tetrahydro—1H~benzo[e][1,4]diazepine (75 mg, 0.22
mmol) from step A above, bis(pinacolato)diboron (62 mg, 0.25 mmol) and potassium
acetate (66 mg, 0.67 mmol), and dichloro[1,1°-
bis(diphenylphosphino)ferrocene]palladium(Il) dichloromethane adduct (16 mg, 0.02

mmol) in DMF (1 mL). The mixture was refilled with nitrogen three times and then
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(d, J= 8.0 Hz, 1H), 7.21 (t, J= 8.0 Hz, 1H), 6.94-6.93
(m 1H), 6.89-6.86 (m 2H), 4.42 (s, 2H), 4.32 (s,

2H), 4.02 (bs, 2H), 3.38-3.36 (m 2H), 2.86 (s, 3H

ESI M5 nz/z 351 [M+ H'. 20 Exanple 18- Preparation
of 4-nmethyl-1-phenyl-7-(pyridazin-3-yl)-2,3,4,5-
tetrahydro-1 H benzo[e][1, 4] di azepine, L-tartrate salt
[0159] A m xture of 104 -
4-nethy1-7-(pyridazin-3-y1)-5{3,4,5-tetrahydro-1H—
benzo[e] [ 1, 4] di azepine (48 ng, 02 mml ), bronobenzene
( Afirid at 652 JVeRlight. The mixture was cooled to room temperature. Cesium

G e ONCRE
250 599&&9 hepyl@h Q{LP BieROMadd. HireBhiRRRNE Aytrfil(cd - vt Btrogdn Ghree
m

ummol J, potassiu ert-butoxide (34 ng, 0 3 nmmol) and

t ofioesrand ¢hen mityed s §0 e farSchonrs. ddier gﬂﬂlj.@g, thy; m}xgﬁ%ﬁaq partitioned
S el%lt&%ntr&%lgng (rgh%rdldéqﬁlldrﬁater/'\ffglf Eqntfé&%l ghBG wds R atwite

was partitione etween net hyl ene chloride (10 nlL) and
warhethylrcOchiniride (k20 wll ddesophias@cxirsts sster st edergpdinm
met byl ene chl or | : T | [FR38L Col
b G 4 st Bl 186 PR, RRCORIBRDL Eolymn
Cc ophe@nitbgiphg (100:0@ddd metiylencrdhiirdomettrmsolptoryidlid the dogired 1-

S R e S R T
e o e a1 ot CExaml-e. 1 s ood fo.
ob3§9 the BIPAT gr%rf"‘eedg%ﬂs mi!aﬁ ?‘btk@/&?‘?nﬁlsgepés‘%?a#@gq-Jagr‘%sed
ol g pie 8L 00 L5 ot B

, 8. S, . 8. = 8. )
J 5@.3@%90 NHp) 5%-.3318-36@, 7§, 8.15-%HL (n, éﬁi(@r@-iﬁlﬁo fjmvs%z‘l-%-

6. - , 513 d1%s, 3REEST MDA/ (493 (M +
2%??“,@1 %‘mﬁgﬁ(ﬂ;@l éﬁéjgz}??%ggr%jm’sj; LG s s
HHI'5 Exanple 19 - Preparation of

1- (1- (4-ehl orophenyl) - 4-net hyl -2, 3, 4, 5-tetrahydr o1H be
nzo[e][1, 4] di azepi n-7-yQpyridin-2(110-one, L-tartrate
salt [0160] Step A: A nmixture of

7- Bxamaple 24 nBrappnatipndf 1-(d-meshyld(pgphthalgn-2-yD)-2,3,4,5-tetrahydro-
benzol e] [ 1, U-tienzobpilidddiazepps7glporidia-2(ki)ope, L-tartrate salt
1-chl oro- 4-i odobenzene (3.10g, 12.1 10mpl ).,

2-1087W8y c| oheSjappRoApRiKGyE) of 7-brgmog-methyl-3.3.¢ Sdsirabpdre-147-1
"R 3. 9993 38R L)brodeihpR@SIEALTE O3 b BN ahrnol),
(YR dsiheRs 0053 raed wth)

] n toluene (60 nL) was purged wth
ar 6hcykcohexyiphobrhinodg . 66 b-eisprtPPdi eyl P8 e (210

f”gors%- 1%1%§1)tﬁﬁﬁ’£9sit 3 ARASEHs 2 Af 1T N Th Hﬂue\ﬁfemo%ﬁl?%s

m nut es reaction m xture 'was heated a
r efurged vtherrgingfot 10 Minetaybsforerrallodismdbareets (H4meg, 0i%aagmol)
with water . ( m) - t - o),
Th&*% Cﬁﬁg5¥§%53w%g%§§§%§<?gﬂ%£?§ﬁ@ﬁ?%§f%§ﬁﬂﬁ§§2 um-
s uhchet endd rdflueoecnght Themusnta wisadoicd andpariaiondhbetween water

resi.due wa rified by.flash chr t.ogr. I

o b0 8 $E B eE Cope P e/ ECRTR PR bl B

r eskf QR0 g aphfitatdiidgnsdntriredrlvamet HiHceesdue was purified by
chlorlde/ethylhggetat

to yield
7-Hash sEremeteeERP b % hRe y’lfs?e- @?%@Fm@aﬂ?%: fllewvqddy &y dr o-

1 F&rp&ﬁa&@érgﬂ%g}ﬂ ﬂlbtﬁ%l@ﬁ%! Mor{d6RthyMibetaB to2yidf tesdesirdarc@wipound
foam I1-1 ( 500

, MHz) 6 7.45 ool 7.37
( 850 me, %) asia, braya) foarp; %@NMR @%l.s:sﬂomﬁﬁzm 7%7? o ?r{‘na,ﬂ)’

J 7,84 . = - _
2 T s BB I o BB
3H): ESI MBS mfz 351, 353 [M+ H|t
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[0161] Step B: A m xture of the bronobenzodi azepi ne (95
nmg, 0.270 25 mmol) from Step A above,

2- hydr oxypyridine (35 ng, 0.378 mmol ), potassium
phosphate (114 ng, 0.540 mol), and

N, N- di et hyl et hyl enedi am ne (10 ng, 0.054 mmol) in

1, 4-dioxane (2.0 nL) was purged with argon for 10 mn
bef ore copper (1) iodide (10 g, 0.0413 nmol) was
added. After purging with argon for 10 m nutes, the
seal ed tube reaction was heated at 110 C overni ght.
Thes HeasH), 986 (6, 3H) LO3@RS =30 EaABM . 3P@s 3H); Esndd m 3h7, 369
water (50 nmL) and ethyl acetate (3 x 50 nmL). The
conbiridd organi c extracts were washed with brine (50

mMp17gri ed owes BOMnuRuE kiRiBemblichi@liREbind(T8 mg, 0.207
concentrated in vacuo. The residue was gurlfled once

bynmma@errbﬁ%ﬁﬂb@@p aprdroamuridng 49y, s grarlh pytassium
h%sdh@éé%? & r@mtmaeeﬁww YD1yl iBhAY (BO &g, 6.0827
- chl'ori de/ met hanol (9:1) to give the desire
bernmoa impédiorenc (2§ mi, wasgugged avith aggontfer Waninutes reforg
S OJngérgrlo? de &{? mgﬁgéﬁlglt@fﬁl? gﬂ? atfdl%d;@ a}égcrgﬁigu{f%‘?itt%?l?gh for
acildnifdted, tirgpealed GRT ragptiin)was rhdatech@ 14 8% udveemght s Shameraion

1- f’(’“i‘h% o lolgrégqﬁg ﬁ%? 3%9%6&»/% r%tv%tgrs(sgl rng) anqo.ethyl acetate (3 x 50

t eth}ahmdrcoﬂlHuHed)mgmnf etfatt, we}sdwaa]zereipmth Bringf(5(pyal).dirind ofet H)

R

2H)ash ¢hrbatograptbHP; | nietillefetbhiotide/hethaiizl) toldt)e, thd' d@Bed d,

J= 8.5 Hz,, 1H), 7. d, J.= 8.9 Hz, - 9 d,. .
1gesiliciiy Dignd 38 3 e sl bt oSy
( t@a(} 023 n‘QﬁolX fﬂ&metl%h%l, (1 3I4H4nd W)ﬂ%r (figlfgL)].\lvbs, ad@edl-ta3tadib amd

y4

H]nb 6@%,%}2@ n@@pl): aIFq @5 gsé{qnb%ﬁg}on was [yophi 1zec{ overmg%HS fo give 1-

(ﬁ %&tghq Lapenkhy-247)Es h)ﬁhet?ak@@ﬁét]fﬂaaﬂzefeﬁi y4l])11azepm—.7-
t et rahydr o- IH benz

ze
Stl)a?wqha@ &(1&5prc, {LG%%]%Aalbﬁvlaé%ﬁ; [Pé%sf‘Hq BPL ‘f 69?"4%33&11‘@“3
' rl;oﬁ&(aﬁﬁJJI@RJ(éD"@ﬁ Stﬁﬁ\qﬂ%})s ?@Pﬁ's@ ZTml@H) 7.45-7.38 (m, 3H), 7.33-
r|da2|n t'ét rahydro- 1H benz
o[7e2}9{ (m, amﬁalzée(p; Jre 20 th H;ﬂ.) lﬁr&ﬁrf@,-«f4= RhiHy bl ASE0e3] (TheHD),
ee S ed, 4i % I
cor b Fek B M2 a3ht g G AB YL B HEEsRvg e 1
I ht+EXhﬁﬁHeHI'mas used to obtain the L-tartrate salt
in 87%vyield as an off-white powder: |HNVR (CD30D, 500
Hz) 69.16 (s, 1H), 8.30 (s, 1H), 8.22 (d,J = 8.7 Hz,
1Hixanipld 35 { Brepdition 6f 8 14-(dthylsuldOf)pipbizzinli=yD-4/m&hyl71-25
(m 3H), 6.(f$pHtEhlenl2-yD-A3,4 B trakydé-1A-Hdhz¢e] 1.4 diazepin® L -
(s, 2H), 3.t4bdrdtesalH), 2.91 (s, 3H); ESI Ms mz 351 [M
+. Exanpl e 21 - Preparation of
[6#721'] | uor ophemiie 4 Bloke 14 Jmt&l NI—(@@KﬂhﬁleﬂiZ-)yl)D 3,4,5-

5-tetrahydro- 1FLbenzﬂL 2# dl?zeplne
L t@taqthiratléf éeav@[elibﬁhimsqw Qmgr %2
Ef SARA }f&nﬁ xﬁé%)({nhéj(%? Hg 635(41%11%4)32 /&dléycﬂcﬁ{eﬁﬁﬁnﬁdﬁlﬁmb& 4,6 -4ri-
enzol e] |aze
zflMPmpci bﬂie hftmf |n@g= g@?’é{l I@B@Drﬁgd 0@116’“ pavbapte (A Bhper
(1 | Ny,
0. TSNPkt Tty b oERA byl (MOAAES Sk o
t qxacba:man(mlr) @cd’tftfic (612 thgy).02MB enme Ix was eddad sAferrmuraigwisl argon for
ch
T el gy g 3o bl ol il bles DM, HAL Bibeped dil¥edoted
C Pagiitioflal \(/Eﬂi)waﬂa) (50Tl and athi/lnectao (3 and cldx Thacdmbvias] organic
dried over sodiumsulfate, filtered and concentrated
in vacuo. The residue was purified by col um
chr omat ography (100:0 to 90: 10 net hyl ene
chl oride/ methanol) to give the desired free base (15
ngy, 22% as a yellow solid. A procedure simlar to the
- 102 -



one in Step | of Exanple 1 was used to obtain the
L-tartrate salt in 88%yield as an of f-white powder:

| HNMR (CD30D, 500 MHz) 69.15 (s, 1H), 8.25 (s, 1H),
8.19 (d, J = 8.3 Hz, 1H), 8.04 (d, J= 8.3 Hz, 1H),
7.80 (s, 1H), 7.11-7.05 (m 5H), 4.43 (s, 4H), 4.00
(s, 2H), 3.44 (s, 2H), 2.92 (s, 3H); ES! Ms mz 335 [M
+ Hr. 5 Exanple 22 - Preparadéon of

4- et hyl - 7- (6- met hyl pyri dazi n-3-y1) - 1- phenyl 2, 3, 4, 5-te
trahydro-1H benzo[ e] [ 1, 4] di azepine, L-tartrate sal t

[ Oél.@tﬁlt%@fé died BvdPsdditkh @ui@dte, filtered and concentrated in vacuo. The
br ono- 4- rretaill 2,3,4,5- tetrah dro-1H

befﬁ&lélfee\]/{slpunf by eppaEory thipdaysr C‘SOWhtﬁg')aPhqu%lgﬁggl"{i@r 6hi ¢
acrgg nir%?%g& Fider IRt 1v1'g(§/%9@.%r011((11‘} }n%aﬁ?@/g)at]% a(sﬁluﬁ@n 8f the

trlethyl am ne (1

rrelteluycttieazannm(‘lé’ rmg;i@ 1@25mm mmpéﬁag@h (? g apd welghh mL) wdas
CImgs ﬁttéﬁafnﬁ a2 & oﬁﬁ%%ﬁi b ro nP?J}ﬁtio'ﬁ'v&@e el

beat ween ne wat er (50
Thgopdlired usermghiste yw&b’/‘ @étdla@uﬁmxmmraﬂmt Inyl)-drecthyl-1-

drd gga{t}ga ens 2%213)4 5 @?&thhrh%ﬁ%ogé E%{]Hﬁ el AGeLRatdEdiE60

ver m su an cohcentrat ed
i Nmy,@ee AUGSHFDE >pe%) akeligia broparsbd: e d NyIRo@IGn 500 MHz)

it TR 808 P i T Tty N aF U TR desi red free
10 bél?} 1@1@ B2y @18 §§%H)a$13i7y)9l(ﬁlom @bn di JHEHNMRZ (IEDGE 20 (5, 1H),

(t3 o piR 146385, bt e s ar 74 gl g

37Z 2.88 2
@Hgsr%é & %2(}% 2%@581%154%/8%(?6& %r?—ﬂﬂt] A postsl onHZ)f t he

mat eri al vvas 20 converted into the correspondi ng

L- £ 8l 'iarddbn%??{ LRI - AR RthaRhiz-Whr L By R@nheyT)-
MG i RN e

8.3 7 %
(E{)ﬂl‘?}é o t'ﬂ?r&uxltﬁ% of 7- b%%o 4%1%u§m gég)l’ahal%n—@%fl) 2,02 5 m17

stetr@wiro ts%elzpbe I8! ﬁﬂ@lazemnez @ Oegng 82 mpwp). &/symhee bqrgnlf pFid
(;'b Engdg%éjég@)sécﬁ&sﬁm Aol MR RALE URE Ah&§ kndVBEi-sers-

nmunyphdslelpmeawé'zma—mwlﬂ di-biphsnat G- Gl HEHAS mEnqlL ingt-ytenol

20 ac%sl %f%%‘g%i %55{9{81)1({298%?@%&%'“ abO}/e’ pot assi um

actﬁb(dtbenz@ﬁdél‘llea@tonﬁ)dﬂpaﬁm&mw) 2.5 mg 0.0027 mmol) was added to it.

D T

DNfvefndghb. The reactiog nitktiteur:a cmﬁisd & filegagbedghy short pad of Celite.

ni ro and then stirr at . 60C over ht
0 5 seraeieian v end s by as rie Sks by Rsse
25 C %ﬁﬁﬁﬂé@aﬂl@ (68 ripthylend cmﬁﬂﬁé/met:ﬁaﬁﬂl\j t0 lpfrehe desired

t hyl d 0.
naretediieing 0 s s AP AIhaD Hejaca Bt epotpi
ni RIAGLT. d2§ )&)m(ﬁﬁgl th&iBAo Bl Il Bfhd Hatc® OCml Plvasadaedil Sartaric acid

After - cooling, he mxture was, partltl ned .

PRa At AR Y TR BY 208 sqmamree #3 x 20

I c extract was dfied over

30 sdsnefelufdareping L+t@1@ﬁfedalaﬁd 2c0ond8%H: AAIEHPHA 90 4%) 8s a dark
ngepéglss' i oy AR ! gf)' (51{)1‘51‘5%9\{[85)03 $6NCRELERY P8 TAPW 1., 18),

ne ch
8.19 (d, J= 7.9 Hz, 1H), 7.94 (s, 1H), 7.80-7.72 (m, 4H), 7.60-7.57 (m, 1H), 7.46-



5 met hyl ene chl oride/nethanol) to yield the desired

4- met hy1l- 7- ( 6- net hyl pyri dazi n- 3-

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

ne (0.16 g, 67% as a grey solid. [0166] Step C A

procedure simlar to the one in Step | of Exanple 1

was used to obtain the L-tartrate salt in 82%yield as

a yell owgreen powder: 'H N\ 0 (CD30D, 500 MHz)

68.25 (s, 1H), 8.10-8.02 (m "2H), 7.69 (d, J= 8.7 Hz,

1H), 7.31- 7.22 (m 3H), 7.02-6.95 (m 3H), 4.42 (s,

4Hy 32 em%r_%( $.J.7N§i:|)7; $ B4, 165, 4.2H)s, 1.8104.46 %5, 284, 183bs] 3H), 3.50

(s, 3}-%; S i nk 331046M + i[r Exanpl e 23 -

Pr Bpaithae 96 s dHEX MS 1308 fenyL) - 4- net hyl - 7- (6-

15(trifluoronethyl)pyridazin-3-yl)-2,3,4,5-tetrahydro-

1H benzol e] [1,4]diazepine, L-tartrate salt _ _

[ OEgmhsle 27 - Rreparation aof| Aemgqhyl-1-(naphthalen—2—y])-N-(p}frlmldln-z-yl)-
5 7- br ono- 4- ndbApiteralydrod H-benzglelidHstiagqpin-7-amine, L-tartrate

benzo[ e] [ 1, #iltdi azepi ne (1.20 g, 5 nmmol),

4-f1 uorophenyl boronic acid (2.10 9 15 nmmol), cqopper

(1 10 74cet at e 4 miggegf 7progngrianohyly fpaphfivlen i fs 20 42552

9, tefrmhydPRY D vbfbofll 178 ﬁl@%mhhgrzolzggn{n?o‘i M akniNEpSrimidine

stirred at roomten‘pel‘rﬁaé%ure for ays. The mxture
waS4pes, 0136+ owed), bestuneeamboneteiydZeng il rnelbandsbdinery- and

wa. L) 4 Ehe: us; - _ '

10 | obRUARI by B AL BIASH| KO£ 0208 bt th e
ex{Zrtnl s warepegarvitchrgandior Na@®Otes beforet er ed, and
conceptrated in. vacy Th ' e i .
CoGER A B SR U oA sl o
chhfien pdedinpthhagby far 40 26mgesy thetsérdeddelsd reaaiioh meehdsgdat 110°C

P, 5yl 38 e s P )

15 6. 9-bhyB9cefar (33H)( mB). 7TheGofiBingtpredidy extBrco8aBwBHed with brine

4 86.(t, J = 4.8 Hz, . 2H), 2.36 H): EST, NS .
M e SR e g I S
\f/\laﬁ'a§]hﬁiﬁlg@ GIT% E‘:‘r)hﬂ%? Em?ﬁ%t%a{fﬁy (9t -1 Itnethﬁlerée cthn'degnethanoD to
uor o en -4-Nne - , -tetranyar.o- enzol| e
L iy a denef b gerpine e ol e Y St (153 SR ghhe
bi %Eéﬁ%ﬁlh@t 1%)7%@,(110214 nﬁrﬁ@% netRandD(1NAD) gnd @Agkr (3 mL) was

pot assi um acetate (66 nmol ) ,

' cet m; 2. 67 and = . o
20 dj #ldpdF-dprtarigracid (6.5 mg, 0.0 4 mmol) and the resultant solution was lyophilized
bi I O 1AM R RSPl bR RO Y)-2,3.4,5-
SHefliphisyivohasaiyig) pRhRes PRk ) i 20885

di ch hane

mLtetraliyideo- bif-benrokelilefddipasint T-aming) L-Hripate sadig&hO mgs &, AUC
t] ot gt k ghits (g The
o TFEC 2P WDyt ol WA R0, SopRLEnS o The
cat.bola21e), 6 219d, 0 2. OHE7IHN®I7Y-7.72 (d, J = 8.6 Hz, 1H), 7.69 (d,J =

A e e

ref.i [setH)W7I0R (At DgEHz H)EES3 (dyBS 4eHz IR 4% (s 1. 84d), a6

60 C ftor hours, Aft ool | i xt -

el b SRR Bes ke SHe il Grochian e SRIMERL,

The aqueous phase was extracted with nethyl ene

chloride (3 x 20 nL). The conbi ned extracts were gried

ovMHﬂﬁ&a mPsenaraion of drmethybh (naphthalenne-xbn/r @y gin-77yD-
30 vacuo. The hddiSdewalygsoddit-penzalgl by dageping, L-tartrate salt

chromat ography (100:Q_to 10:1 methyl en

chi%73lde/ net h%ﬁ]éﬁt‘)‘fePB73‘%‘1%1“6“1“!?8”21‘%E(P?Pé‘ﬁw@’2‘yl)‘2’3’4=5’

( 1 i (ePmf L0300 Ik 19 B ny Dpy T i dazi

n%{r{l}%@{oggg-%%[e?[el??ﬁa}h%%?o( é ’ .
248 mmol) in toluene (2.0 mL) was purged with

tributy?stannylpyr:dzine (92 mg,
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101H benzo[e][1, 4] di azepine (71 ng, 79% as a grey
solid [0169] Step C. A procedure simlar to the one in
Step | of Exanple 1 was used to obtain the L-tartrate
salt in 85%yield as a yell owgreen powder: 111 NWR
(CD30D, 500 MHz) 88.39-8.34 (m 2H), 8.15-8.11 (m
2H), 7.13-7.06 (m 5H), 4.45- 4.41 (m 4H), 4.01 (s,
br, 2H), 3.44 (s, br, 2H), 2 1(s, 3H); ESI M5 nmfz 403
[M+ 15 H. Exanple 24 - Preparation of

1- (4- met hyl - 1- (napht hal en-2-y1) -2, 3, 4, 5-tetrahydrolH b

e fintlic8 B&BeNetadt BiBNdnly BhospBind maammo 12 mg,
Lrht%%[rntqir)g%oe sngleta 501;3&% B nb’% pe u)19 O (12 mg

7-G910rpmaD et added o ftey Hu@n}gi\rﬁ%ﬁxrgoq r 18 minutes, the sealed
g%@&%&’c{nﬁh ks ﬂéa@édaa% ?fU"@%vél%lgﬁt theQea%ﬁoﬂHMtﬂre was cooled and

br ononapht hal ene (3. ),
2-aditioped ms@wméiﬂwmhbandzethﬂ ace@te &3r>1 3G mf. ) ghhe sppbingd 1
he ( n
6&5&1(; &{cht 3 QvaFi?zdl encboide g@r?gén%)i aH&h &P ﬁ&gﬁgﬁg{e@dﬁ%&%dh
aragd raoﬂicxentral@i imvacioe Thb ea‘smine“fpapura”@d uw(cq: by ﬂ@p@@h@v@m@mhy
g LB MHES AR 1 s Gl RS0 D 10
h @ataedutﬂ rsdefr Toef dolition wethabeivbdiaZFipme§d & img; 6. O%Bmmboh ed

d ti { { 0,
actebie (R e iy R R Rt e e RS e ey b o
drang %ecw@ntar&@dmum gw I ephetized b{regagmdﬁn? Qﬁ@ﬂt(mmlﬂwlene—
|n _vacuo. e .as
BB I b4 TRy PR C Ol R gt se
e
e desir
SRR LTI S IR A I T
3%/
Nu)ﬂ), @Yﬁ@f’; 8’%%3& rﬂﬂimé 7%’2@% 51‘887 141)741’?_% ﬁ%) 735 7(2m(m
J-2H), 7171067 = &0 Bz,HH), £H) (s, BDeb4{ éﬁ; 4H), 4.19 (bg 2{“119 3 5J3=(s 2H),
+ESI M5 mlz 367, 369 [M +
m?ib%’%,ﬂ%‘%?l Igls%g %éﬁ l\g{_?[;] e of the bformbenzodl Eazepl ne
(76 nmg, 0.207 _mml) from Step A above,
RSP BBl ézﬁ%}féth\q RS PR sut BRY iR >
N, N-di met h P%Q ‘i'l | arh e T o, e bﬂgg@{n’ngﬁzepme’ L-

1, 4-di oxané ) was purged vvlth argon for 10

Wa@Hﬁg s befo 5&%{1&8&? ?f ’;—131)011{(304j fngﬁl%l‘- B E&gﬂ?ﬂaleﬁ) 2 %‘ﬂ)l2’33 YD 1)

ded to er purging rgon
mtmﬂh@&p ItHyberzelal[éd]diarbpne €46 migoh. 20@snedated at 110C
over

e T e e e B A U T S

X (307 mg, 0.898 mmol) and potassium hydroxide (50 mg, 0.898 rnmol) in toluene
(2.0 mL) was purged with argon for 10 minutes before
tetrakis(triphenylphosphine)palladium(0) (17 mg, 0.015 mmol) was added to it. After
purging with argon for 10 minutes, the sealed tube reaction was heated at 110°C
overnight. The reaction mixture was cooled and partitioned between water (50 mL)
and ethyl acetate (3 x 50 mL). The combined organic extract was washed with brine
(50 mL), dried over sodium sulfate, filtered and concentrated in vacuo. The residue
was purified twice by flash chromatography eluting with methylene
chloride/methanol (9:1) to give the desired benzodiazepine (23.0 mg, 17%) as a

viscous oil. To a solution of the benzodiazepine (23.0 mg, 0.05 mmol} in methanol



10 nil). The conbi ned organic extract was washed wth
brine (50 n.), dried over sodiumsulfate, filtered and
concentrated in vacuo. The residue was purified tw ce
by flash chromat ography (9:1 nethyl ene

chl oride/ methanol) to give the desired benzodi azepi ne
(9.0 ng, 12% as a white solid. To a solution of the
benzodi azepi ne (9.0 ny, O. OZﬂBnnDI) i n et hanol (I )
and water (3 nmL) was added L-tartaric acid 15(3.6 ng,
0.024 mml ), and the resultant solution was

| YRk adhd wateem&lm ghy added Q—ltatﬁm&. a(:ld (8 0 mg 0.05 mmol) and the
(4- nethyl - (napht hal. ene- 2-y & ,{épydro 1H be
nZi6fpniselutian Uﬁ%lz’éﬂlllhze‘? OVErEg trtP@?Vﬁe -t ﬁ;

L- @g&g\%}llﬁ%%bhen@% &a%ﬂéhéaé&bﬁ%ylﬁ@@ ﬁteﬁamﬂa% Has a

6 H)enzoZel&Bél]mas@u(miftmte sqit 4.0 e, 5% r%Uczﬁlb’LC 97 Z%S eﬁml$ht

5 mse11§\§5'§h l'-i'iNMlQ {é@éﬂ siré%\gﬁ Vs 4185 Ff)dlﬁ 8, 4@-125%1@ 75% 102 (m,
3. 3H), 1.59-72H)m, 2HR 7405, 40:{511)1H),E§|6 (MBH}HZS%MS [rM zﬂ)cmiﬂ J

7 (A5 RP 3P dst Al b Reaith 4 g 260 ddp gy 20 316 6. 30D

(nawh@ha{EESBMM&&&24BDA+5ﬂfetrahydro 1H—benzo[e]
[ 1$11di azepi ne, L25tartrate salt [0172] A m xture of
7- br ono- 4- net hyl - 1- (napht hal en-2-y1) - 2, 3, 4, 5-

10t eEi%:m@lB@ rpaeioaloehlnemiidi-amppthaten( 2L ()7 QH-[Q r2HR 1-y)-
o ei 1y, B&bﬂrﬁl{}wbﬂm@dnaapene 4[dBvepine, Dtdbrhtemat ) ,
2- (dlcyclohexylphosphlno) -tri -

30jp17H0Pr opy |4 thixhire bf Dbﬁfﬂr}d 4-(rihﬂlyml}—(n@hfhﬁléﬁ -2Anip2.}.4ebA d

eSS R0 e e P iy B2 LS o
pad backmpn, .- broﬁﬁ@(l@tr@g 06.02 niighI) ﬂm(pzmmmmarbomaa:ddgd
After purging with argon for

15 i OB \frrampB én HMCEd Sk} wey m&ge&w@ﬁﬁr@ﬂh& %@Wﬁeﬁ S?,FP%@
Fea) %glde @ﬁfﬂhg t(J @RI Wias ¥Rl fo if. 5@fté‘ﬂ-ﬁ1rg€hﬁgjwﬂiﬁ Igbn for

acepate . The conbi ned or

an
exlOrIa@ws v\bﬁr Féaldﬁi Fvé’a reggegn wasdicptas alul IP%E @"er?lgllltt é‘%é ractiog
CORGAM (val &:Q)le'drémy &Hﬁone-gm@tvf&l% WHE(S0B8L )MA |eﬁ15(132d:etmé

preparatory thin- er c ronatography eluting wth
e hyd0emie). élfweﬁﬁﬂnbl@ﬁ PR OF traploval washed withs 5GmL), (dzp?d

20 0 V8§ZO@UD][ %[Hfa@ ﬁf?ér 5 rbo?éen{rgt@d W&m'%%’éﬂiﬁ vkad fuifibd

n net and water (3 nmL) was
Satmmd)yLﬂaBlacltram&toglaph}d9 (11r8ethylpng, chiprie/methenel) tosgive thpdesired

tant .so e ine

L0 15 L Pt SRR S
( n@pBtoaen {ﬂl‘l@’llﬁmﬁf}f&ml G- rtlb)fandmdﬂr@ i W@h@@?‘é}f‘?iﬂm@md
i azepi n r
eI S B O AR e P R PR o

25 ?7111&25'}7] -Ghplthalerizk)-y1)-7-(60-fythzoU1-5) 8, 334 Eﬁqﬁahye’r% 17- 35 (t
2I_Benzoielb]i4%zepjne,}ﬂga1’@"aﬁzsalt 5_3?2')80 rglgr 926H)cksUL? ]’iiéé%c /é) aé éz
2%110@ s8fd: 3H4@\4R§CD%1)); 508. @Hz)’:s 816 (smH)C} BI)700 (81113, 782 (d,l]—
Eg} 6 i, H;I)lz_b’!iég 7{2;{41431,1@ g@9 (d, J= ¥ I(-Iz 1H), 7.41-7. 38 (m, 1}%H)1 32727

(m, 3H), 7.11 (d, J = 8.9 Hz, 1H), 6.56 (s, 1H), 4.46 (s, 2H), 4.40 (s, 2H)), 4.14 (bs,
30 210), 3.49 (bs, 2H), 2.93 (s, 3H); ESIMS m/z 355 [M+ H] .
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Exanpl e 26 - Preparation of

4- met hyl- 1- (napht hal en-2-y1)-7-(pyridin-3-yl)-

152, 3, 4, 5-tetrahydro- 1H benzo[ e] [ 1, 4] di azepi ne,

L-tartrate salt [0173] A mi xture of

7- br ono- 4- et hyl - 1- (napht hal en-2-y1) -2, 3, 4, 5-

tetrahydr o- 1H benzo[e] [ 1, 4] di azepi ne (100 ny, 0.272

nmol ), 3-pyridi ne-boronic aphg_(SO ng, 0.408 mmol),

potaSS|un1phosphate (116 ng, 0.544 mmol ) and

-tertbutyl phosphi no-2' , 4'

xah{gjle 31 PPpidatibn bf 4 RATY{6-0éth §lpFBidatinGLAB1-(Miph)halen-

i i 1- DU analy1R8), 3(415-fetrEhy d RSH-PU SR 1V4] 2z B9 .- thti-atd Galt -

m nut es beflﬁfr@nate Ester Coupling of Heteroaryl Halides
tris(di benzyli deneacet one)di pal |l adi um(0) (2.5 ny,

0. [@Dﬁ? r or nols)e \MaST@@I@tﬂ@hoﬁla)fmbmrﬂé-meﬁctmnqmgnmmm y1)-
tes, the. seale ube acti on was

s e oGl he Kisrrans AR T SEaDn was
c Cl&?s!(&ﬂac% Reh)Aibbio8 (R mb U B &) ShOfdiashiah :btaleedl g, The

Itrate was concentrated in vacuo and the resjdue was

pmiﬂur@aolf it PSRy mlastas poteRd Bith eGP SpHy rpigutgs before
n%&fﬂé@[qq ‘Bﬂkcﬁﬁﬁeﬂ?fgﬂ@s&)ﬂﬂgﬁ&r}o&& 1N Euh(® cﬂ&ﬁérﬁﬁ@hane adduct

benzodi azepi ne white solid. To a
sdP¥ mgoﬁlﬁli‘ﬂ mmel) lsies z@@d avie pAﬁ@: 10gigutagof IrgoewikBIEy it

e C
e R e S L D S
v\qﬁrt{trpoepﬂbeltwwedvaw éi(hnnghtmdt athyf peetatel3 x 50 mL) and the combined
a hth
oo R RN sog DA LR i) sty frcted
Saint ccﬁribﬂ:ntﬁltdmn vaQARAto AUEa pPtpEe Abustdfliratly in dankxt yakliaw
sol j.d: NI\/R (CDSOD 500 MHz) 8 8.91 (s, 1H), 8.57
(d“*hj’utpulilﬁﬁa 1H), 8.19 (d, J = 7.9 Hz, 1H), 7.94
gHumH , 7. 8Ste§ B 2Td agolwttdh of the®Oronath éstéinfrord Bep A7abbGe in

- 107 - 7. 2 4 17 J=8.9 1 4.
(DM G g hiel0 song) e g gpfoBped b ot Gy
2 ritolf, &m&h%ﬁ EsbroMpridabihe (3366g, (00499 rirho!) mdadigi@o@71 -

P t
4rbﬁséi?llrﬁ%nllﬂ%h?%E’BBHFFF&‘P%WJE&I&?TPIH@(%W?Tﬁf’]&ihﬁ“%dé}“%)@?’ me,
2,024 2midl) arxﬁhvaéérqa 3 Re TRE Ee@hliola »\4&5 dhcazeped fof 2aBiRand then

L-tartrate salt m xt ure
7 -Dertisieprddchiqen Y eﬂ-‘(%@bh{%ﬁt@ﬁ a@taﬂ@ 95Gmk).5The combined
t %‘i‘é?ﬁy&{r&t Wik halea [“ffﬂh[blmégﬁ HEf Bh&ﬁmfeilgﬂldm sulfdte2filered

am nopyri m di ne nol ), cesium
c and corertrat @2 vagyo. Fhe s:ﬁldnﬁwg ptarﬁ@d JZWIGP by 8psh.chromatography

1(1@ q%ét@j&% %Bfé)ﬂge/gll h&nolﬁt&\gt'l:vre thd dégfrélg)l}/e]'lzédlgzeplgé Plr@%l%’ |25%)

was purged
arageryelllcw sobd. r‘fprawp]@gomeif tbe benzodmzepme (19 mg, 0.1 mmol) i methanol

00381 “Rear (EPERRSheRE AR s b | b o e

f Gésult&it Foltidre®as lyb;ﬂuiaeabe@‘nrghMe gwedamtbyi X@smﬁhﬂpﬁdiaain&

I}\églhgﬂgfﬁe% %@ gﬁi A\{/(g?%?h¥%?) IT#ﬁl;enzo?.fe]\ﬁsll?]dlaz eq Lﬂ%ate salt

(26 5 mg, 99%, AUC HPLC 96.6%) as a yellow solid: 'H NMR (CD;0OD, 500 MHz)
§8.29 (s, 1H), 8.11-8.06 (m, 2H), 7.76-7.68 (m, 4H), 7.43-7.40 (m, 2H), 7.33-7.28
(m, 2H), 7.17 (d, J = 8.9 Hz, 1H), 4.43 (s, 1.5H), 4.39 (s, 2H), 4.13 (bs, 2H), 3.43 (s,
2H), 2.91 (s, 3H), 2.74 (s, 3H); ESIMS m/z 381 [M + H]".
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15 and ethyl acetate (3 x 50 nlL). The conbi ned organic
extract was washed with brine (50 nL), dried over
sodium sul fate, filtered and concentrated in vacuo.
The residue was purified tw ce by flash chromat ography
(9:1 nmet hyl ene chl oride/ methanol) to give the desired
benzodi azepine (17 ngy, 17% as a white solid. To a

sol ution of the benzodlazeplpﬁ_(16 7 mg, 0.044 nmol)
in methanol (1 nmL) and water (3 nL) was 20 added
L-tartaric acid (6.5 ng, 0.044 mmol) and the resultant
Sogi%mﬁ@és%\aﬁrépxmhldwqﬁ DR ot 1,51ePpy8 i 6-yl)-4-methyl-1-
4-nethy 2,2,4)50rehlaﬂwblm-ﬂ¢;ﬁapej[y;u)dﬂzeanﬂz L-
5- tetrahy ggxgtgggnzo[e][l 4] di azepi n-7-am ne,
L-tartrate salt (23.0 ng, 99% AUC HPLC 97.4% as a

da{nksuel | ow smhdndm umce&i%aanaﬂe@hd\&mn Bfandfie §1 4-nlethyl-1-

1, 74-7. 7
= (galglthqien}_’?ﬂq) 7- (ﬁ}v 4§95 (ega gth}gl Iz%%dyxp‘&orol A§72 %é% étrahy&ro—
8 13{ B@nzo%!]’ﬂ)l A]d?az% né §792 n%g 9.262 %nh-&) GJHmeo h Zﬁ}tﬁazzﬁ; 1,5
= 12.5 Hz, ( d,
J :a]p,yrghqqz(S mg) 0 2 mgxopscemlmg}q)"bon@pe %6({@ O§p§ mn@l
( %ﬁchlﬁ@l 1’ %s%&gxe?lz‘lggg&)hmg)fa%oc@ﬁe]pﬁl"'ﬁmmﬁﬂ diMRorBhbdantSduct

- Preparation o

i (8 gy 0.0222(maph ith VB2 D-p1y) and-w(asy %3 k) Zaxerthe desired product

ST e N APt 21,
7 -hoomooY-imetethydol {1 (oha pid Wtk .nﬁ_,)y;g_a)s -agded I4tagaric acid (8.7 mg,

t d kb 4
g R St e AR Sl pedant 4810680188 oteffefio ofe 207
i, 2, 4]ftﬂihzblm| uepg;yﬁamegn%t)mmypm{g@mmwm v)-288, 5-

or m .S .pDer.o o b
C P el R R R 30 U mec} b AU EPLE B0
mmla)l owasm@@dml ‘HcNM%z (cbtmmsq@umgm9 W sh ita“{j §an (§, 0H), B8

| ed ube reaction was e

VBr i gt TR e Fe 59 et vt 2 iy S e D 72
D%UL b;@f}ﬁd zh?tw@qa Mg 81 PA), Mah mmtnetmyh ﬁCBZSB(tn@ 38,

he’'co |ned 50r gani c extract

TR B 6. Y80 TR s CEPd s St on SEp e 21

fi a geqy#k n vacuo. The residue was
ﬂéf{@%ﬂ %?Qgggegg%ggﬁ Sﬂron&tography (9:1 net hyl ene

chlor|de/nethanol) to glve the deS|red benzodlazeplne

( 781% ﬁe 338 %P@e ﬁ Vtﬁ' l7-t( Lgo_'l;% i%} ngiﬁfm: L

and wat er Wf ar arlc am
0. 024 nnDI) ?ﬁ%n%‘ he resultant sol uti on was

! y[ﬂ%‘l]' i zed %ﬁ&%g% chmgé Mﬁul%r - rehﬁl'e uilEi bt hal,gager-1-

7-(pyrazin dr o- benzo e]
1 (Aézllﬂtmmfﬁ -yig7- (&,415a5r—tetranghﬁall ?c 2(dmabmr¢.lgn 29/17)% 3 A@@etplhy

O R IO W G DB SO0 W)
1 H)|pyrliB3SK the, 026k b)), cekivhn, cahotdke (26 ndg, £.686 Gnidd) antiH) |
1t 1 Y aptnfoghi ey s (0 Bpfoedfle gaue
2. (4%Mng, 4032 fubsl) i2BMF (3.058L) shd wAikdy (0.5 mL) gave the desired product
(28.6 mg, 32%) as a colorless oil. To a solution of the benzodiazepine (28.6 mg,
0.07 mmol) in methanol (1 mL) and water (3 mL) was added L-tartaric acid (10.9 mg,
0.07 mmol) and the resultant solution was lyophilized overnight to give 7-

([1,2,4]triazolo[4,3-alpyridine-6-y1)-4-methyl-1-(naphthalene-2-yl)-2,3,4,5-
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2.99 (s, 3H); ESI M5 Mz 367 [M+. Exanple 29 -
Preparati on of

4- et hyl - 7- (4- (et hanesul f onyl ) phenyl) - 1-

(napht hal en-2-y1) -2, 3, 4, 5-tetrahydro- 1H benzo [ €]

I LLI] di azepi ne, L20tartrate salt [01761A m xture of
7-br ono- 4- net hyl - 1- (napht hal en-2-y1) -2, 3, 4, 5-

t et rahydro- 1H benzo[ e] [ 1, 4]dL azepi ne (110 ng, 0.299
nmol ), 4- (nmethanesul fonyfl phenyl boronic acid (90 ng,
0.449 mol ), potassium brom de (107 ng, 0.898 mol)
aﬂ@trﬂ@'ﬂﬁsﬁ‘ﬂimnb pedkignspiele, L(-Gafiratmsalt @380 fignish,)A O HPOIOUHOIE)

d th f
ber ot TPt MBI PR 0 7563 L B (1910, 791
”9(8, 43,0487 (11‘“%? 7"?@57 @Aqdedus o, 4217 39“(& ﬁi) P96 ¢, 1 M 1R 1H),
fOf m nut es, the seal ed e reacti on was

he’éiiiéa 29(m12HCT. &Y bk AEGH Hz, D, 4- é—‘a@t B Ai3R1(1LE) el (bs,

0 nL d et hyl
e T R B B o G extract
was washed vvlth brine 30(50 nL), dried over sodium
m&%ﬁ F iofd ?4 %?Qﬁﬁqt fﬁﬁll eHIEZV‘ﬂ -9 rTln in- ‘i-vl)-
el uting vv| tﬁ?j‘%@'rqm' oernl0 Fallisz e’ |ve
h[ﬁ §12$S| red Il%ﬁ | i o?&%@h&?%&%ﬁaxﬁo%on%?ﬁ 3?1?1931\"451{%&&’3?{ 1-

0 a so enzo |azep|ne
0. (@Ephﬁ'mtdn)z -V 7 g Setnotrameth il 63,2 d(oxdbq_glaraadrl)vqai é,ﬁ-tqtgahydro—

L-t.artaric [ ) _and
E%?ufﬁg ?dlaZSP il {923 ? alr%g(é)l iT12 e )%{?2?13 Qgﬁtr)l%’o
gl 0(%641111?(&19 hegdiurd chrbenate (216 mg, 0.66 mmol) and dichloro[1,1'-

{ SRR Breaie BrSHeaan S AT Eo S dpq pd e

( IR milel) HOMFARC nlﬂE}l.aﬁd %tez%) 5 ad.) gavel tmmdlesﬁecymbmww 5 mg,
500

lid: N d,. Jz.8 4 2 .
? ogélg s §§0 g/Fi? ss gﬁb To 4 se,lgtlo;n éhe( ?ﬁnz%_b(zeplge (%3857“1& gz()(é}rﬂn!ﬁ%lj in
1 h'}leth%oﬁﬁélrﬁ? and Mater (3 ﬁ’aﬂ) %aszﬁidédlm t21’d)n,c adid 1521 ehgJ0.68 Andnl)

S
3 aj_]g tl(edgsultg]q)solugor&vg%(lgophgqu:g o*zerglght(tg gwg ﬁ)met@gll qvgaztma}ene—

yl? M(_ﬁyrﬂhdmlﬂ ! @‘mﬁ—?etﬁgydro EHQ:R:@E@E HﬁlEepﬁkfe L-tartrate salt
hal en (1Hpyrazal -

2 (38417, %@éﬂ&dﬂdﬁlﬁ%@ﬁﬁ é[hé]ﬂ[Yfﬂa\]v avlich e ﬂ\H\éR (CEMOD
7_%}@2\&% . B¢ 5! 1f&)0éZ? gg“%ﬁm}délg? 21@16 5730 (., 4ED, 743738 (@,
t GEOSngun SO Ko 20f el [11: 249 B 204 b s L0B). Heh8 (9220 24.14
T e A
mol ) in DMSO (1 5 rTL) was purged with argon for 10
\TBM lgr ra?ig{gto gl @tttjﬁ n‘%_ lg i rlT n-b-vl)
m nutes, tHe» % é?tE‘bhy i) &é eRB& gta esfYc
O, .o BEHEATS b c!ﬂrmnan I
X (5£bhfﬂ4)en-2ij1}a7£(® A131 e tlartathdi, mamnmm ldmasrl)%-?sh,édemhydlro-
br nle)enzo[e] mﬁdlazepme gZ mg, 0.22 mmol), 2-bromopyrimidine (42 mg,
0.266 mmol), cesium carbonate (216 mg, (.66 mmol,} and dichloro{1,1"-
bis(diphenylphosphino)ferrocene]palladium(IT) dichloromethane adduct (18 mg,
0.022 mmol) in DMF (2.0 mL) and water (0.5 mL} gave the desired product (26.0 mg,
32%) as a colorless oil. To a solution of the benzodiazepine (26.0 mg, 0.07 mmol) in

methanol (1 mL) and water (3 mL) was added L-tartaric acid (11.0 mg, 0.07 mmol)



10

15

20
S

25

30

20 over sodiumsulfate, filtered and concentrated in
vacuo. The residue was purified twice by flash

chromat ography (9:1 nethyl ene chloride/ methanol) to

gi ve the desired benzodi azepine (22.8 ny, 24% as a
viscous oil. To a solution of the benzodi azepi ne (22.8
ng, 0.06 mmol) in nethanol (1 nL) and water (3 nlL) was
added L-tartaric acid (8.0 0.06 nmol) and the
resul tant sol ution was Iyophlﬁlzed overni ght to give
4-

2SR e dsulkiart BRI WRAEPEphiz3d Overniftthth giyzé azndthyl-1 waphmaame-
4,5-tetrahydro- 14 benzﬁhﬁb&}Aéhgla Jne ;% traﬁF

s 2A-¥D-{Spyrinifig: 2- 893 dat s SE70¢ ﬁa@em“e e sa
S&?G dmgl W&(}@%ﬁﬁ;@ >508) a%'liéht?eﬁov? 601(ds H NVIR ((&D;QID (590

2 (d, J= 8.6 Hz, 1H) m 3H)
(dV.le])nS %83@@ 4131z, 27) 44.60/(d38= (hﬁszem?I) %5:(%9 A

Btga) 54{151 %d % 2%13 ?Zqﬂb}f')s%%zﬁsi) (7543- M@%n‘ﬁﬂjﬁy {6, =

2. 9BHE,SLH)3Hy4-7 ES(mNSIRT 24 855 =[8\ Hz, LH);m o7 CddEa’(aﬁ}ﬂIHaZ 31D,
t o
4-@@3{@7}3%(%@? S8 bs 3D P8 4maED: 398 (4 3Hnal en2- y1)
-2,3,4,5- tetrahydro 1H—benzo[e][1 4]d|azep|ne

L- tartraéf - Bo U g] e
;‘E‘E gi‘*‘i“‘ éi‘gﬁ% yl% aze;}gle, &?;rﬂ‘m% sialz

7- br onp- 4-

5 4, 5-tetah d
vt e
Myetkghyasd I-DB&rﬁG[&][U,ﬁ]d&(ze;iim @94{ 8@ h§7 mhoB)] Bis(pimakd latojtiboron

be %%]rég Zn’]L)m B al%J pggsgluvrg eEcQtat‘?ar(giﬁ)l1 mg,qjlt921nc1)mm) ey bE/I?SO (10 mL)
d'v@d@'pﬁigg@& Kith 'ardoh Kercliophiemyd wikes gleheeg[i @r-r ocene] pal | adi u
% chl or orret hane a@ﬁ g ﬁ%d @. %¥ﬁnglgimas
DRy PR AP K 1%91'@% @ (§8
t e 0¥ QurhQRGh] KA XHbH 19 nliasteSsfi gub @il WRE ardol @bl Badtibn 80C
under argon. The m xture was artltloned bet ween wat e

( BoixtHES waridred Fry 2 hapsehBl ( snder 960 ) heaRy ARSI O
ONGaNY S50 HAS End’\@cﬁyivé@éﬁt@ & 66 BhahdBe cHBbiAtd orgﬂﬁé &@kacts

over sodiumsulfate, filtered and concentrated in
v e weshed itk bEnp(HOpIle. diqd aysictediany wifptey filfgred 47d chpsptrated

{?%Jug B %I}'é ?ﬂ%{ﬂg%‘lrdséd &fbtcﬂfﬁ théﬁe{x@ilezgtloﬁtvﬁﬁm@t pul@icaion.

ol ution oronate es from$S ep A above in
DIWIE(SI 0 niL) Stepdd: vike esolytion 5 the pomante cgerddeP el 2ih mmol)

FOPRED A0 nafutbdullMRblnatc 245 e, 0752 mmol). 2

dlc(hfdrm;jyﬂ{zm,e 134 mg, 0.301 mmol), and dichlorof 1 I’-

et e D v e

( Q} ®5mimol AN E az:o mf) aiMis’afelf(GrS rhIe)at'El'd réaptio?whothersheated

then 20 partiti bet a
gt et Sectisgs it Wit SEBRS el AdlE b £30mEL e
W ABhel\bighnid emms(v&@e Whshed Olith BEn©O56 mﬂs)pmuaarmsmoﬂmne
filtered and concentrated in cuo The rﬁ%ﬁg?
pupifte.dtteredi e ogyoemiraeh iOKFSelg SRUA YR BUATETEY G| Bne
?Jé&fafa@&g Bt NgRAdhtorh Rothphe etulﬁﬁg d@dinica herEpaianephmne

/% as a yellow solid. To aosolutlon of t he
beﬁh& é))dfp &P m@sm@q&g@dl@emnﬁﬂﬁiﬂ)m&ﬁ Ot ehandlowaglid1 Top)

g_réglu‘(n@ﬁmﬁg théa ﬁeg%% Se @%ﬂg g, 64@%1%1) £ ﬁ&h&ho(l 0 1§L}T£hd water

esul tant sol utionh was |yophilized
oM@mdi) gt acﬁct;:d@ -taaric avist (AP meg 0080 mondl)anshthe gauliapt sglution was
y1)s 1500 )
Y o) P LSRR T Bof LAty D4 BRAGP R IR SRS
HPLC 96.6% as a yellow solid: 11-1NWVR (CD30D, 500
MHz) 8.29 (s, 1H), 8.11-8.06 (m 2H), 7.76-7.68 (m
4H), 7.43-7.40 (m 2H), 7.33-7.28




30(m 2H), 7.17 (d, J= 8.9 Hz, 1H), 4.43 (s, 1l.5H)
4.39 (s, 2H), 4.13 (bs, 2H), 3.43 (s, 2H), 2.91 (s,
3H), 2.74 (s, 3H); ESI Msni/z 381 [M+. Exanple 32 -
Preparation of

7-([1, 2,41tri azol o[ 1, 5-al pyri di n-6-y1)-4-net hyl - 1-
(napht hal en-2-y1) - 2, 3, 4, 5-tetrahydro- 1H benzo[e] [ 1, 4] d
i azepine, L-tartrate salt [0389] Fol |l ow ng a procedure
simlar to the one in Exanple 31, 4-nethyl-
5(napht hal en-2-y1)-7-(4,4,5,5-tetranet hyl- 1 3 2- di oxab
or adtralydzo- )]{B{)beﬁzdﬁe]ﬂl,,éﬁdihﬁipﬁr&hydmme salt (19.3 mg, 95%, AUC HPLC

o- Brahbopeoy sk R REDA0 TR e Balys o6 a5 13

% PH)CES3 meaqtﬂg éivl , 1), sQa@@@mh)z and7.27 @J=
di chl orof 1, bi s(di ﬁ%hé osphi no ferrocene]palla
Za

Rl Bhi7 38 dfol i El-adu b (3 50 16, D23 Heiol ot 32
5 DV 300 (g bl o (O Tl BASLDes st £ 94

odtct 2278 [orl'ess oil. To'a
solutlon of t he benzodlazeplne (22.8 ng, O. 06 mol ) in

th% L& enl F?g 5 g tartaric
et lg:g?‘ et:?pﬁi &t ﬂd‘gTﬂ sol ution
vvas |y0phl Z% 13 me. -t tr

([1, 2, 4]tr|azo yri |ne qﬁ 4- met hyl - 1- ( naph

th e-2-yl) 1.
10 i eﬁirlgﬂ 0%0%1 % gjrcacedure similar to the one In Exam le 36, (E?,

ydr o- 1 bezn lazepine, L-tartrate Sart”
nyshl@dphenf)ie-rrhyl- 79(6 455-teBasthahl dRfdigwsbereleg GF1H2,3,4,5-

o GRS Rhn gl Miigenind i b om0 13 o7

W(mﬂtﬁhesuﬁoﬁg)b@cdnobkﬁzeae G/6Hmg, 0136) mridoly, 3efiadn cdborButed(2Hz mg,
2 8. Lol 7.41-7.38 1H) .

7 basmdD i apin1 halbyarig iRl grgimingy

15 1. ﬁbﬁloroéwﬁléne.( z&l,duéﬂf&() m4, A®@ X hamo R H) DMF. (4.0 nflbsind 2ber (0.5 mL)
%r %ng &t%idiegﬁpdar%!:t (VF 2 rywxgz 1?"9?%[ a'vcl:o-i-orl_lerssl oiF OToEzi(g)r{R%% o:f)’ %)he_
(7 lﬁe[nﬁcﬁazléﬁfhé (2 1&2@&1@,[040231%@1? mt Iﬂétﬁarfgﬂ Mlﬁlil_,fabrﬂﬁi(dwm) i) was
al en e ro enzo

a@éﬁﬁl héartaﬁwtaal#i A QQP? Mﬂ??‘ﬁaﬂ newjk?wgw@l B&%%‘aaﬁﬂjehzed
Si fWetight b M‘@ %ﬁoﬂoghe%&gmpﬂn@th%l’z Aﬁﬁ@ﬁ)ﬂ‘éﬁ'ﬂbhyl) heny CP-z 3,4,5-
25(nap tha % tetranet hyl- i oxa

20 boqeréqﬂyﬁmz%ynzg[ 1 ﬁj@aqegmﬁ,alh%frﬁc salt (15.0 mg, 98%, AUC HPLC
| | )= 2
6_"%%@3 %9%?]:1&01“: fdlﬂl %ﬁﬁdx}“? oD, ¥o MU A33. dIgH J)=83 Bz, 280),

triazo aj pyrldlne
rmb?l) (d, esididz, @éﬂbb&fh(ts,ellq)ﬂ% o/ =08.5 68, HioT 28 éghd 83Hz

S ) 52ty ko e phgsy| hsseliog)! et gesaelanyL oo
DI\(IES (221) (0B 4L bs,230), zwm @r 31@254@,)&@;&@ M$ e/ degiMedH]".

5 product 30(28.6 ngy, 32% as a colorless oil. To a
sol ution of the benzodi azepine (28.6 ng, 0.07 mml) in

e haiyde 3§ 1 Prdphrivel ofat(@fchlodopiehyhaismatigET (pyrimidias-yl)-
acid (10. 9 2y4,5Qe@Thydvel 1 H-Beéiidofele, 4| ES4hinRNL-tH@F41é 50N
was | yophilized overnight to give 7- ([1,2,41ltriazo lo
[4988H]pyr|d&hﬂeﬁm&ibﬂﬁemnéhyhm&m&mﬁ@hhhﬁkﬁﬁﬁe2&w1&%2

’c%dorophenyl) -4.methyl-7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-2,3,4,5-
30  tetrahydro-1H-benzofe][1,4]diazepine (100 mg, 0.251 mmol), 5-bromopyrimidine (47

2

mg, 8.301 mmol), cesium carbonate (245 mg, 0.752 mmol) and dichlorofl,1°-
bis(diphenylphosphino)ferrocene |palladinm(il) dichloromethane adduct (20 mg,
0.0251 mmol) in DMF (2.0 mL) and water (0.5 mL) gave the desired product (21.0
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- 112 - tetrahydro-1H bezno[ e] di azepine, L-tartrate
salt (38.0 ng, 96% AUC HPLC >99% as a light yell ow
solid: IFINWVR (CD30D, 500 MHz) 5 9.23 (s, 11-1), 8.83
(s, 1H), 7.91 (s, 1H), 7.87 (s, 2H), 7.78-7.69 (m
4H), 7.42-7.39 (s, IH), 7.36 (d,J= 2.2 Hz, H),
7.32-7.29 (m 2H), 7.15 (d, J = 2.6 Hz, 1H), 4.45 (s,
|.6H), 4.39 (s, 2H), 4.15 (bg;55 2H), 3.45 (bs, 211),
2.92 (s, 3H); ESI M5 nmz 406][M+ H . Exanple 34 -
Preparation of

4- wipi YD -ad a colapdrs bl o aelytign of-tiphehiaticatepind2y D)mg, 0.06

2,3,4.5-t :1H-b

M A R T ST

t h@men and the Eegalmit eolﬁtlon wasnﬁiﬂnmzcdlovenught to give 4-methyl-1-
og(nnapht hal en tetraneth

Bphalene - & yrimidin ity gﬁy%g AT Pben bl Jatazepin
1 Ha@ﬁfe:zs@ft eld glmd] s zand HPLC%Q%Q as thz bR s})hd '"H NMR
h

- bronmopyri m di ne cesiu

caﬁ%ﬂ@b 0 ) $rg, 1g©S égl?r?nlﬁl(y 2&Rd7 2 Ghlkb 6[7§(d_uf 6.2 Hz,

I C 1
o S 1BURLY AR S UL 9 SRPAR AN a2 44
m_(); laﬁﬁi) hae &, 2D 35?9rﬂzs 23t 0:h 3o ﬁes?me'hsﬁc(rsoﬂ@cESI(MS ngz
11313 6%+ as a colorless oil. To a solution of the
r?% i azepine (29.5 ng, 0.08 nmol) in nethanol (1 rrL)
and vvater (3 nal) vvas added L-tartaric acid (12.5

0 8 nd t %g Jgﬁ%ﬂbl on tﬁﬁ% [X’ .%I}d%n_zz)erld
2 y1)-7-( pﬁ’q %Fd?‘ﬁ zne ?Zﬁwa’rldtafﬁaﬁeesﬁyo[ e
LonBRIn, "2 | Fahih ”é?tpﬁ%gsua pfph P e FEBba e Wbt
VHih)ordythedyd)-4 methlyﬂdﬁ (4,9,513telranctRyh 1,3, 7-dd4al{esolan-Biyl)-2,3,4,5-

2 fitfahyéiml]é( Enﬂlzo['_q.[l éfc@axﬁgne ég& g‘ﬂ 025? ?ngol)1§-§7 o Xl(l_? ing (47

( smg, DH0] nﬂmdl)‘} céddgm cablnated 245HmE b®7522hhol) 311(9(11016161‘0 B11);

Ef 'iﬁgfsﬁ%@w@& K’("ﬂ%ﬁ‘ﬁ?%‘é‘ﬂ%“@“ﬁ}@ﬁ A;E'@%y%gmﬁpﬂﬁiﬁ%a g
25920231 4ot} BMR Y210 e ) Ehd e aofoe] dhﬂ,) ghdi lﬂ@&ﬁﬂteﬁfpmduct (12 1

L-tartrate salt 101831Fol | owi n procedure simlar _to
t ee.dA%) pha Bl(gllﬁg:p eil.3%o0 aﬁ)l?f@[‘llﬂf e]penzodlazepme (12.1 mg, 0.034

( RRRs Bah&aRandt gjﬁiYarﬁdwa‘ﬂer% B St Rl MYihrakicdhed- éd boxab®34
tetrahydrolH benz gk&:e] [[1, 4] di azepin

;%&) 'nztgiythdreztzltaﬁhwlqﬂonzva@ Fonbibiged ovcaigis ([ give - 0. 266

di CHogh&ﬁ/ﬂ &mefh@'[ I?Wdﬁl—%lﬁ) 09,4 5) te@ghfﬁrﬂ@ |IH)beﬁ£b(ﬂe]d1azepme
L-tartrate salt (17 0 mg, 98%, AUC HPLC >99%) as a yellow solid: '"H NMR
(CD:0D, 500 MHz) 8 8.85 (s, 2H), 8.56 (s, 1H), 8.43 (d, /= 8.4 Hz, 1H), 7.36 (d, J =
4.9 Hz, 1H), 7.26-7.23 {m, 3H), 6.94 (d, /= 9.0 Hz, 2H), 4.43 (s, 1.2H), 4.31 (s, 2H),
3.92 (bs, 2H), 3.35-3.33 (m, 2H), 2.82 (s, 3H); ESI MS m/z 351 [M + H]".

Example 40 - Preparation of 4-(1-(4-chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-
1H-benzofe}|1,4]diazepin-7-yl)benzamide, L-tartrate salt

[0189] Following a procedure similar to the one in Example 36, 1-(4-
chlorophenyl)-4-methyl-7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2,3,4,5-
tetrahydro-1H-benzo|e][1,4]diazepine (100 mg, 0.251 mmol), 4-bromobenzamide (60
mg, 0.301 mmol), cesium carbonate (245 mg, 0.752 mmol) and dichloro[1,1°-
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30 bi s(di phenyl phosphi no) f errocene] pal | adi un(11)

di chl or onet hane adduct (18 ng, 0.022 nmol) in DWMF (2.0
m.) and water (0.5 nmL) gave the desired product (26.0
ng, 32% as a colorless oil. To a solution of the
benzodi azepinc (26.0 ng, 0.07 nmmol) in nethanol (1 nl)
and water (3 nL) was added L-tartaric acid (11.0 nyg,
0.07 nmmol) - 113 - and the_jgsul tant sol ution was

| yophi li zed overnight to give 4-nethyl-1-(naphthal ene-
2-y-7-(pyrimdin-2-y1)-2,3,4,5-tetrahydro-1H benzo[e]d
[ ame(ﬁiphaxylﬂhot;aaﬁﬁor)&treceaa]btﬂa(dﬁ@(ﬂ) tighlo 289 haid Kd B (D mg,

3 B 0% £ R A

g, 1(09’5} as d €olBrléss 02 @0 H@oluﬁtﬂrﬂ)f the7beﬁ5odﬁziiep1de a08. rﬁg, |ﬂ20,25

( f"mmsa ol Vi) ) and vertls L) i addat L-tptamie 4 (49 0o
HmeJ) b')and Ehe }gsuftﬁﬁi soh!t[onawg lﬁz‘%)hﬂébb eveﬂmé‘fﬁ t({ wc 2—"(') §4 4.43

(s, 2 S g\ 2H) ,
Excgl,lﬂ;p@egg) 4 }@@gﬁéﬂ Eﬂtpa@fdro benzo[e][l 4]d1azepm -7-

1- d‘lfbeﬁﬂh@&@ﬂh@rﬁ)ﬁt@salﬂ(l@%ﬁhg o7, QWH?L@>39%9—QS a yellow solid: 'H
102 4, 5-fetrahydro-1H bénzo[ e][ 1, 41di azepi ne,

L- Wit (CA:0Ds 300 MHG182.95(d p =44 HzsBHuT B ofs, Of), 7.78-7.75 (m, 3H),

7- ~1-(4~C r nyl1l)-

{ ebreyir SR AR o D o B 2 4

N3 HD), 437 ¢4, pHn 38| (as, AHYL 3833 D83 (b IH )86 @, IH); EﬁbM)S mn 892

m§ﬁum acetate (580 ng, 5.92 nmol) in DVMSO (10 ni)
]ged W th argon for 10 m nutes before

dlchloro[l 1

s(d| Ehgnyl OSphlﬁlgﬁ’f cg\%elogla d| un(% Mk dded

After 10 niH #he reaction
m xt ure m?eg%q[?}[]eﬂd“’éﬂ“?e’ reatesallo ¢ under ar gon.

T  Xture artitioped with ter.(O

SRt ot o KoRoshRE biptaseeciitribla Mt it Bl Pt
e%[@@ih&ybﬁ#—%e%@d&hf{dﬂ\mi—ﬂatrhhém;ﬂ 1(§@dmkhbor@inﬂ B2YAEY,5-
sodi um, sul_f iltered and conﬁ(;nt rat O| n _vacuo

© ety iron Hy naple b Fireias 0P 6

I qaot4eiR-oM [t By Rikfei(6d @t 0. 90n mﬂq@%&%&@h%rb%nata 043 e 0.752
sol ution of the boronate este 251 ol )

f rgRe sersdighlengblv e mféﬁieh%@éwpé@g)fﬁrm%% pduaidh 45 ny,

0. 4{Qor&Bhane aaduc@tﬁoqﬁg? RY28Z iR (iBHNIB (2.0 mB9 dndWRED (0.5 mL)
and dichloro[1

biggveiibp Hesirgd pwégcrs klhbygellPoceneplodrssali drgispiption of the
di
( 'zb% Oﬁ{ﬂ?@% e r@d 8 ?gé m%%lﬁ%eﬂ%ﬁol% QA3 LndWRY:) {3' IHL%

The reaction was
h eddeld -fagtariQadub{ Gme dhi26i o) et thi rdsubivat miut(@ovmomﬁlded

e

U Ea TR > TRRROD D50 SRS
S Qi 4Pt stah fdad @ H-Henkd[ e]f B diaagytines bﬂmﬁattersalt €4 .8 mg.wakyuaUC
T resj due was i fi i.C epar.at.o

¢ RIS 2 inangy Bty HVOR GO-APC ALY e & 10,
cfslzrsr(b def) r@@ﬂw@mk Mﬂ@ﬂ}ﬁ 4107, gs; ug, Ahe7 ded, req 3 Hz lH)
benzodi azepi ne 169 ellow solid

7.31(d, /=83 Hz, 1 ),724(d 19-90 z, 2H) 693(d J= 90Hz 2H) 444(s

1.5H), 4.28 (s, 2H), 3.99 (bs, 2H), 3.35-3.33 (m, 2H), 2.87 (s, 3H); ESI MS m/z 390

[M+H]".




solution of the benzodi azepine (14.0 ng, 0.040 mmol)
in methanol (1 nL) and water (3 nL) was added
L-tartaric acid (7.0 ng, 0.040 mmol) and the resultant
solution was |yophilized overnight to give

1- (4-chl orophenyl) - 4-net hyl-7- (pyrazi n-2-yl)-2, 3, 4, 5-
- 114 - tetrahydro-1H benzo[e][ 1, 4] di azepi ne,
L-tartrate salt (19.3 ng, 95%7 AUC HPLC 98% as a

yel l ow solid: 1HNVR (CD30D, 500 MHz) 69.14 (s, 1H)
8.68 (d, J= 1.3 Hz, 1H), 8.53 (d,J= 2.5 Hz, 1H), 8.27
( SExdihble 48 - PBefladation &i.75([H2,d]tdikBolo[4,34] pyrillinb-ylB144-Hz
1H), 7.25 (¢hlordphéhyD-4meti3HR,3,465-4rabgldrol79. 0 Hz, 2H),
4.44 (s, 1.¥dirofeli1 3RlidZ2pine A NartdtdQu bs, 2H), 3.34
(bs, 2H), 2.87 (s, 3H); ESI M5 nilz 351 uvl + Exanple
37[H9Br epar atHotlowmf abrdoédeh bionlaploahy/de-id Erebily B6, 1-{@4 -

FR T S R P Sl R e AT
pr@ﬁ'ﬂdﬂdfcﬁlﬁibﬂﬁzlo@ij[ﬂ@dlﬁi&pme QE0intg, BXaMpine 13 6-brdmd-4-
OX k?o e:ﬂgé %/é?yrg:{ [yy éO él_g( 61361 1 gm%l)t gets{u%ln(?atrbho)r/late %2435 mg, %I 752

te&ﬁ@b}éﬂa erchlld—d@pm’zm[s ai an 1Ak ABcend @uaﬂmm(ﬁ)ZSl
4- nethanesu rononbenzene

nn*’ﬁFl)lOfo@é@P%Frﬂdé‘éﬁt befHaed: @A urpRy) inddME £2. ))an%wafer (05 m)

10 di la%cafcéma prchiha((qi@ ngwd)%msapéakﬁlraasf&lr rl%ca%ﬁﬂtigﬁ bf@di u
(Il 5 di chl or onet hane adduct g%@ 1 mmol)
anf @Ja@é

i nbewﬂw(zzplge R0 ras @-0RGmarol) . rsetha_n})l d §) mbywas
afaq b - tér@a% %ﬁmbo 9111%@0 &% bl a.?cf !h@§ésul@anlt somm as
t di'azepi n

on o enz 6 Mol )
i nlymétllrearh everv(ughtrtﬁ)gwaﬁc([h%,ﬂbmaz()@[%y]mémédﬂéd -(4-

L A AGh 8 3 T Do O 9IRGB Dt
15 1-(320kd, @ﬂ%ph@ﬂ)ﬂBLQ‘rQW hwa,mmsc@mtmm[@w 500 dHz)

Diadoa 8376 T NG et P e LU A7 R 115730

y eld] pwssali, di), THENVR [-ODB0DR, 2151)@ oV, )/ 580 0%, 14, 446 (S 13H),

Hz, 2 7. d. 1= 8.4 , 2H)., 7. , .76

4358 a5 B8 ot 3403000 280850 Gty Mg bp g +

\ HP.0 Hz, 2H), 6.89 (d, .1= 8.9 Hz, 2H), 4.43 (s,

1H), 4.21 (s, 2H)., 3.96 (bs, 2H), 3.44 (bs, 2H), 3.17
20 (s, 3H), 2.84 (s, 3H: ESI NS mz 427 [M+ H 4. 25

?_@?ﬂﬂﬁ{e@e 38 prephRRRn 3t E-Qﬂ(eﬂﬁhlor 1phenyl) 4—methyl—2 3.4,5-tetrahydro-

ARRGEY e (44 iddPdds AR fartrate salt
2,3,4,5- tetrahydro 1 o ef , 4] dlazeplne

thbmﬁ;rat e S@bnov&lﬁglg iloF@ddr@wnm t@tlﬁrdﬁﬁﬁdﬂi&pﬁm han-to
e one In

cmh&rﬁwﬁ@wameﬂwﬂr&(ﬁﬁ}f #Gvﬂﬂ%hﬁ 153.2-dioxalose !y 2-vD-233.5.54i
25 04&%&&%@?{ By 4 é&eﬁne ?@0 mg, 0.251 mmp 803 amino-6-

tetrahydro 1H—benzo e] |aze i ne ng, 0.251

m@blo)mpysdwwdﬁwg; @i m@o()ACﬁswgl cadvoam (3fang. 0.762 simqd) and
g?iré% enyfsipl(ﬁ% %llpf?m% é?)?%gllé:%nee?&ﬂr@h@hd n{fﬁ%l(groﬂlethane adduct

d l(éfhtngr ®oastl hmmal) adiaME (2 0200 )ragd wateD P61 milgrgd)e thende®ivgd product
( %i%dng )7%‘3l asa }:Aqor?ess &? "Fo g‘s‘c}lut% Ff“theq)enzo fc’alzép%ge (%rﬂorgél,%tOIG

30  mmol) in methanol (I mL) and water (3 mL) was added L-tartaric acid (2.0 mg, 0.016

'-G)

mmol) and the resultant solution was lyophilized overnight to give 6-(1-(4-
chlorophenyl)-4-methyl-2,3,4,5-tetrahydro-1H-benzo[ e][1,4]diazepin-7-yl)pyridazin-
3-amine, L-tartrate salt (7.2 mg, 90%, AUC HPLC 97.0%) as a yellow solid: 'TH NMR



- 115 - ng, 249% as a colorless oil. To a solution of
t he benzodi azepine (21.0 ng, 0.06 mmol) in nmethanol (1
nm.) and water (3 nL) was added L-tartaric acid (9.0
ng, 0.06 nmol) and the resultant solution was

| yophi l'i zed overnight to give 4-nethyl-1-

(napht hal ene-2-y1)-7-(pyrimdin-5-y1)-2,3,4,5-tetrahyd
ro- 1H benzo[ e] di azepi ne, L-_ dartrate salt (26.9 ng,
99% AUC HPLC >99% as a |ight brown solid: NWVR
(CD30D, 500 MHz) 69.16 (s, 1H), 9.12 (s, 2H), 7.90 (s,

1 FQGD;,Z)D7 80(6 MHﬂ 5 sﬁozs |‘I|H,) 719:1) (d, jﬁ- %Q K4 m) 1:%5&*&41 +93 Hz 2H),

4%6 ds-f—]? 47H5c iy, 5 st-f éH)HZ 3195 é%@ J?ﬁrf* g1 64905@J
( . 9%*1'312 1121) 81519((§ 1;%2%4 315é' 2%3@8%&5111),[%@8*3 A (m, 28), 2.89 G,

I on
1- @i%@ﬁlﬁﬁcpﬁéﬁ@@ﬂ+4ﬂnethyl 7-(pyrimdin-2-y1)-
2,3,4,5-tetrahydro-1H benzo[ e] [ 1, 4] di azepi ne,
L-tartrate salt [0188]Followi ng a procedure simlar to
t hExample 44 — Promqply Bidding Asgas-

chl orophenyl) - 4-net hyl-744, 4,5, 5-tetranethyl -1, 3, 2-di o
x abtspeiation g Maybrona 4, 5-

15t et r ahydr o- 1%#benzo&ﬂ#% 4] di azepi ne gloo ng
9931 2: br orﬁf’ﬁ%‘lbm?ﬂt 29%crllpgroressing pitente *EBES

aﬁr@?f‘ sd frof TT9S Hagk@s follows. The medi
di ch o 1 bls(dlphenylphos %lnosfkﬁvéceﬁg?%gf?ggfun1

251

10 ( Itenowé mrk@rﬁeﬁh@n@ thecballctinsedBithHBSS Widpet Gherd)withqut Mg.

15

20

25

30

DNFh ((% 150\(!%‘5 Ltlien%b%@i gorr 5(1% n% ﬁqeg mQ@ﬁ@Mtﬂf (ﬁ,?ﬁ-i *?gdS mM

pro orless
S oElDTAcbnfom‘ the h@ls b'awh)‘ihdamém mbémazoll ofigpetngd@4 s@@ping, as

b U s el b BE i  Bhich  PARR

s oot 80 momﬂ&nﬂh)adpnﬂlyﬂonmemogazmem et susngjorv wasleepifuged for

MR Rl T Tl iR el el afy Ry ey oL

981%usﬁéﬂ@ed‘lﬂid@ohﬂ§%weﬁ$n 80 ydk TawCE @i s, 1|ﬂrmmrm0D
500, Mz 5 8. 85 gs

10 SEP ?hessgs;(e su’)rj \%'21:9 t@glié 5t6r|'jé§édféﬁt'_]21 ’fef%'?g%g&g%at‘%%o% ﬂ' g,
H)"C ﬁ“h@ éu;(eﬁlatain:\?aﬂieghné%ﬂ'&ld e ﬁbﬁet(x’é‘;usﬁenaéd) in 56 oM Tis-CL,
R/é E@I bﬂf-ﬁy h@@;ﬁw@m &%rad’fi}ré Eﬁa?ya{ﬁl% ﬁadg?”as
4 elfoﬁ*ﬂcdcéﬂh ‘ﬁ[&ﬁ&ﬁfﬁ( 7p‘réb‘a?ﬁbﬁ' Milutéd @, AmPmil Wlﬂh@b}fﬂqufl:#@e

nz%%e][l di azepi n-7-yl )benzanm de, L-tartrate sal .
1891 =) EBRAndLligups yetscupnsres; #d then frezer pedl shered ?trTSO C.
aamﬂeSG 1-(4-

chl orophenyl) - 4-net hyl -7-(4, 4,5, 5-tetranet hyl -1, 3, 2-di
oxHBI idzatigond Rinding 3sspy 5 -

tetrahydro- 1H benzofe] [ 1 4]d|aze inc (100 ng, 0.251
miBh99]” 4. r ofsopeREe {80 DOSORMBE F Conesi i

C R Fhe(REAR dMEhe adaad m&atlaﬂ,%eﬁélmlﬁ{ee [1}3 h 106%
DMSOQ, and 0.4 ul/wel of each solution esd dispensed to a Nunc polypropylene,
round bottom, 384-well plate. 100% inhibition is defined with 0.4 pl/well of 1 mM
fluoxetine dissolved in DMSO. 20 ul/well of a 2% membrane preparation (15 pg/ml
in 50 mM Tris-Cl, pH 7.5, 120 mM NaCl, 5SmM KCl) and 20 pl/well of a 2 %

 radioligand solution (520 pM ['ZI]RTI-55 in 50 mM Tris-Cl, pH 7.5, 120 mM NaCl,
5mM K.CI) 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
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- 116 - bis(di phenyl phosphi no) ferrocene] pal | adi un(11)

di chl or onet hane adduct (20 ng, 0.0251 mmol) in DW
(2.0 nm.) and water (0.5 nlL) gave the desired product
(10.0 ng, 10% as a colorless oil. To a solution of

t he benzodi azepine (10.0 ng, 0.025 mml) in nethano

(I mL) and water (3 nmL) was added L-tartaric acid (4.0
mg, 0.025 5 mmol) and the regyl tant solution was

| yophi li zed overnight to give 4-044-

chl orophenyl) - 4- net hyl- 2, 3, 4, 5-t et rahydro- | H benzo[ e]
1, Mleis@zepis'GHB fitchglne afidiehas bechedticatd with l0t5%4 AEL for atteast

97% AUC HPLC >99% as a ye|laqw solid;

( amg e 9@ pm.qz\yasg@cww ]zd&:re Jandgva&hqqzwﬁhz';:bvas}l?s %5 09 gl/well
590 nj@{ g&odiéé 76';01 20%% NZClzﬁnl(/ldKCﬂcT]ﬁlea té"ﬁ;c llffbe,ﬁlﬂau%a and
10)1ast3mg wagc@mplgted lnzlP*)S thas seqosés Tzﬁ)plat@ veme gr- érsed(q‘rﬁemlght
}_% ullzwcﬁ tf g\fﬁtroéc%_l)lt’ sc§1§llatl¥§ ff{ﬁdzad%gc? aLMh'g pt'ﬂtés E&&ﬁ%&%h% Titux.

repar a
7-([1,2,4]triazolo[1,5-a] pyridin-6-yl)-1-(4-

kI W e, Ui rate salt

E&Qﬁ%‘ E ° |3 |6 ?W@%ﬁuﬁr S %?ed&'llssglvéé ml 0@% IBIQISHL? a g&ﬁeﬁtﬁuon

chiloo mﬁmh ehaydedired h@bhyésai’ eqréertrabioln -sted lyainetet y B-id 16(%2- di
oxab

SR A £ sl Plution aes dispms tp £0BR o vPoRgRe,
mTQ!H)d bo@m}ﬂr kL dy Alard] 6092 ARk 1§ deiRY Midioneu Rl oT9,mM

, cesium carbonate (245 ng, 0.752 20 mmmol)
a|ﬁBR-I2935 dissolved in DMSO. 20 ul/well of a 2 x membrane preparation

N .
OS50k 3 R SRS BB B s ppkp i
Dlw%dr(acao@gaﬁmolaﬁtda (@86 g1 [(PAIBIIRS) in glawevl tsbdturel @Scbsphaie buffer, pH

roauc col arl es To a
P SREiee e e o ot 350 e rerchar ol Ty 109 ey
'Lﬂ?lﬂﬁ{rﬁﬁﬂéo trhé gcarﬁén}s Gk :«.\é@iy até 3’61@%]?3)11%&3@1&4&&6 a Millipore
artari ¢ acl nmo an
s Vs e SHG éié‘ﬁﬁ 1pts @’&“‘@3’6@/ é?%p@%fea% gﬁ@é; ot &léas
7~k imu’r %L& Pl 2ds Q- Ak dridivRrsRedkBitrl? fstiebbro0 pARRN

1)-4-ne
2 58, rdlyI5E rtse,{ilrléhydr R01RMPdatAof wM KChihilledte 3P (reThe filtration and

L

| HR,ulBvedl 6f (Heroddift, scitilbioq dinidladd&d, 3ndHhe plal&é)s couhte@ilin 7 T8%ux.
(m 2H), 7.79 (d,J= 8.3 Hz, 1H), 7.31 (d, 1=8.3 Hz,
iH), 7.24 (d, J= 9.0 Hz, 2H), 6.90 (d, J= 9.0 Hz, 2H),

A MET R Siiol3RAd Birling Hs28 (S 2H), 3.99 (bs, 2H),
3°35-3.33°(m 2H). 2.87 (s, 3H): ESI MS miz 390 [M +

Hijo196) 117 - Coxaomide wd dissblvepariaot«dmvSO at a concentration 100x
7_tlge[ file’mredArh]iél{elstaazssoalyoc g’ce?ltr%o sreiriglilynaiﬁ}.—té/dll):j 1%1_ 1(06‘_’/0 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 pl/well of 10 mM desipramine
dissolved in DMSO. 50 pl/well of a 2x membrane preparation (0.4 mg/ml in 50 mM
Tris-Cl, pH 7.5, 120 mM NaCl, 5SmM KCI) and 50 pl/well of a 2x radioligand
solution (4 nM [*H]nisoxetine in 50 mM Tris-Cl, pH 7.5, 120 mM NaCl, 5 mM KCI)

were added to the well and the reaction incubated for 1 hour at room temperature.
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15

chl orophenyl) - 4-net hyl - 2, 3, 4, 5-tetrahydro- 1H benzo
[e]l[1, 41di azepine, L-tartrate salt [01911Foll owi ng a
procedure simlar to the one in Exanple 36, 1-(4-

5chl or ophenyl) -4-nethyl -7-(4,4,5,5-tetramet hyl -1, 3, 2-d
i oxabor ol an-2-y1)-2, 3, 4, 5-

tetrahydro-1 H benzo[e][1, 4] di azepi ne (100 ny, O0.251
mol ), 6-bromo[1,2,4]triazol pj, 3-a] pyridine (60 nyg,
0.301 mmol ), cesium carbonate (245 ng, 0.752 mml) and
di chloro[ 1, 1' - bi s(di phenyl phosphi no) ferrocene] pal | adi u
M The) cotlicatdlod the sl plae: wate theh trodBerne to é)mmisa:e IMir_lhécrdenH—_rs

D“EE’(@?%“@( Do High g ttrce oty PR B o fo ghcHour. The

Op ki QAR v&i‘uuﬁﬂiﬂtei%ﬁ%ﬁ@ Uashee IWltﬁe &al;ﬂesan g0 ;ul@wQQﬁ) WOTs-CY,
|n nmet hanol (1 nL) and water E was added

L- R Sakd 0cndcial( @!N@Kﬁ?ﬁchlbeddszé" o filgatipniapd washing is

re I 2 D : [

re ﬁpﬁ@g tér%,IL gl’;lé ? dsaﬁgg IBia % ylﬁd%_o‘(ivgxﬁugﬁne 191 Y8ell of
cthmmhhﬁngﬁqmwwmﬂnhyhd@Laxnh6BMEsmamydmmaTHmbenzo[e][
1,4]cliazepine, L-tartrate salt 15 (13.2 ng, 94% AUC
HPLC 94. 7% as a brown solid: 1H NVR (CD30D, 500 MHz)
69023 ApalysidH), 8.82 (s, 1H), 7.88 (s, 1H), 7.84 (s,

2H), 7.77 (d, J = 6.4 Hz, 1H), 7.30 (d, J = 8.3 Hz,
1HP197]. 24 ( d,Thd raw SatiskHpymdadizyd to@,e@;int(inhibiﬂiomu@ug)colnlz'pi wells

288 (sl gt (o fBBon 888 grpum oo

20eabix plarel Eadbplate By mp & @iplicate, aifid the concentration response curve thus

A (o P BB R g AR T oo £

Lh@apiﬂo&bﬁ)lﬁé)é(lﬂD“([IQ)@@];E@*‘HI@MO@@)) i @aacedeterenisd e [G vilac
the one I n a
c HPBF45p FiaApeEpd 4] {afe&aﬁvilgaﬁd(can%n%at@ntce?%ngteﬁ% as§ay ogesgpnds

0%8 R 10] BRceAtr¥tibh-ddtcBnihePthrou Eh saturation bmdmg analysis for each assay
25tetrahydro 1H benzo[e] [ 1, 4] di azepi ne (

mi81981 3 ani f¥thguehdhs w&rﬁwuh&%\%eﬁ deseribrdip detalrr%mtge purpose
NTEH Dustrfol H' 9 REROP IR (eh Bethilss Ok thRDulPFR andaAHations can be
di chloro[ 1, 1' - bi s(di phenyl phosphi no) f érrocene] pal | adi u
m(made tesirein by thonetkiiadan dudorithiop(lepsyting framshe spirs|ayd pagpe of
DIVEe Kn%er{t)l Hwhlcﬂqué%@ﬁy (R Al GRUR. t he desired _
product 8 col oﬁiess oil. To a solution
of the benzodi azepine (6.0 ng, 0.016 30 mmol) in

met hanol (1 nmL) and water (3 nlL) was added L-tartaric
acid (2.0 ng, 0.016 mmol) and the resultant sol ution
was | yophilized overnight to give 6-(1-(4-

chl orophenyl) - 4- net hyl- 2, 3, 4, 5-t et rahydr o- 114- benzo[ €]
[1, 4] di azepi n-7-yl ) pyridazin3-am ne, L-tartrate salt
(7.2 mg, 90% AUC HPLC 97.0% as a yellow solid: NWR

- 118 - (CD30D, 500 MHz) 88.10 (s, 1H), 7.93 (d, J =
8.4 Hz, 1H), 7.85 (d, J = 9.3 Hz, 2H), 7.26 (d, J= 8.4
Hz, 1H), 7.22 (d, J= 6.1 Hz, 2H), 7.06 (d, J= 9.4 Hz,
1H), 6.90 (d, J = 9.1 Hz, 1H). 4.49 (s, 1.5H), 4.31

(s, 2H), 3.98 (bs, 2H), 3.38-3.34 (m 2H), 2.89 (s,

3H); ESI Mstn/z 366 [M+ H. 5




Exanple 44 - Primary Binding Assay Preparation of
Menbr anes [ 0193] Reconbi nant HEK-293 cel |l s expressing
ei ther the hSERT, hDAT, or hNET proteins were
harvested from T-175 flasks as follows. The nedi um was
10 renoved fromthe flasks and the cells rinsed with
HBSS wi t hout Ca and without My. The cells were then
incubated for 5-10 mnutes ifp10 MM Tris-Cl, pH 7.5, 5
nv EDTA before the cells were lifted with a

conmbi nation of pipetting and scraping, as needed. The
CEWHADIPENANIMEDYAS col |l ected into centrifuge bottles
and honogeni zed for 30 seconds with a Pol ytron

honogeni zer .., The,sus enS| wa n 'f e 1530
mnutes at 32, 000 YTGOUHE %¥H8ﬁ§3§%bié gmé owing
decanted and the pellet resuspended and honogeni zed in
50 ST Fi s-Cc1, pH 7.5, 1 nmM EDTA for 10 seconds. The
suspensi on was then centrifuged again for 30 m nutes
at 32,000 x g, 4C. The supematant was decanted and the
pel | et resuspended in 50 mgkTxis-Cl, pH 7.5 1 nM EDTA
and briefly honogeni zedgs d assay (Bio-rad)
was 20 performed and the rang preparation diluted
t02r’rg/mlvvith50n1\/IT]{4' H /7.5 1 nmM EDTA
Al i quots were prepared, and,thenrfrozen and stored at
-80C. SERT Radioligand Bin |H§ Assay [01941Conpounds
were dissolved in 100@6Dwsgggt a concentration 25100
times the desired highest e concentration,
serially diluted 1:3 in 100% DVMSO, and 0.4 til/well of
each solution esd dispensed to a Nunc pol ypropyl ene,
roppgeipottom 384-wel|l plate. 100%inhibition is
defined with 0.4 Ri/well of ‘1 nMfluoxetine djsso]ved
i S DMBEENtDO S 1Pr/OnBFbEEd omatiGRIPER-aFRNASE 8aPGclio frthopscie o
l'gger(‘)c@lch'égelmd-rﬁérﬁ el égrOMOKs@mg%?QhéﬁM DGy, 226 a)n
radi ol I gand solutlon 52
pM(%Ii)zﬂsuymldlstsl pyridseingdypyezigylriazipyl myranyl, mowﬂmaul
O A A WA R i
ofoxadiezodd sthipdiptayletrinerlel, tnnbtntraznbrhwmnaﬂm substigited from 1o 4
e b il
WA PR S ikt o5 oA bR 37 oo o héiy Ry b parc o
0 rmnhmmatlc Tveogicht ealbmycleamdmrcﬁqyblt@c@@hnam@ Idsteagtoms
of 100.

s RERTE i RO Rt ekt Bl
maﬁhﬁmgamamncmmmhekeﬂnhQMﬁasgmsmamfﬁaibﬁmmnﬂﬁ;oﬂhe

pl.ate ie? vernj ght . 51 n_of

EissaaiT (ool i pH<ETe R RRRLE s gaforsHR ar Biieoprelpeglgeted

C Grbitt 8@ ghdip@onisidting¥f 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[1,2,3ltriazinyl, benzo[1,2,4]triazinyl, 2,3-dihydro-
benzo[1,4]dioxinyl, 4H-chromenyl, dihydrobenzocycloheptenyl,
tetrahydrobenzocycloheptenyl, indelizinyl, quinolizinyl, 6aH-thieno[2,3-d]imidazolyl,
1H-pyrrolo[2,3-b]pyridinyl, imidazo[1,2-alpyridinyl, pyrazolo[1,5-a]pyridinyl,
[1,2,4]triazolo[4,3-a]pyridinyl, thieno[2,3-b]furanyl, thieno[2,3-b]pyridinyl,



DAT Radi o |igand Bi ndi ng Assay [0195] Conpounds were

di ssol ved in 100% DVMSO at a concentration 100 tines
the desired hi ghest assay concentration, serially
diluted 1:3 in 100% 10 DMSO, and 0 4 pl/well of each
solution was di spensed to a Nunc pol ypropyl ene, round
bottom 384-well plate. 100% inhibition is defined
with 0.4 pl/well of 1 mM GBR,412935 dissolved in DVBO
20 pl/well of a 2 x nmenbrane preparation (12.51.1g/nl
in 30 MM sodi um phosphate buffer, pH 7.9 at 4C) and 20

E Ilthigbi@{%_zimﬁyraﬁ@msﬂx@%%hgﬁﬂﬁﬁ ﬁlrda{Biz@lr]pﬁﬁgﬁx?zfl,phzﬂeno[iiz-

- [ M sodi un ate, er, p
15%?&‘%‘9‘“1@?“6\&%‘%8}5‘6‘8@“}3’6 tﬁﬁ‘g’tﬂ%ﬁ’lﬂ’yéwy *he reaction
i %Hﬁf[&}?ﬂz,ﬁ}é&adlazbw,rbeﬁio[é]ﬁl@lﬁﬁlﬁfﬂi’&b@‘l,%tﬁdihﬂ}@-%p ntents
of the assay plate were then transferred to a
M tenzabel b lotaainys dmiderld o limpasl 6. T-€hy foe 6Pyttt had
?ﬁgﬂbﬁéﬁ%ﬁ@&%&-\mﬁlh&r@%ﬁ(ﬁ o&%1ﬁt3,j-&ﬁ§thyﬂg%x&9%ﬁnyl, 2-

ate was vacuumTiltered and 'washed wth 7 washes
ofoxeefg3-fihydvet IH-marolll Bralerdinyl hepzpld[ 1.2 Sloxadigzalall | 5
i . : 1t Frafqd : _washi ng
B e e e S i i o
we i 2,43frinzcdo[# el pyraim2@AD-y1, DRtiplinetbistiofed Kiogr bOci times with

o blen ey Sy Sp AN P I LGP BT BB

weieychie ssiodcyeles arrhet0RYsIBMBOating! -6 datematoratstlogicd HGR the

25t he desi.red.hi ghest. assay  concentration, serjall
RSO0 OF ST AR R PR by ad Bopmyf o 4
S alntds ivath sebsitaths pe dsdd beloa iNRAC pol ypr opyl ene, round
bottom 384-well plate. 100%inhibition is defined
with 1.0 pl/well of 10 nmM desi pram ne di ssolved in

DN}Gﬁnd &0 axgleémhaep_@ﬁdeatllﬁ Xelmedamsoamihe Bgfcﬁ;ppamaﬁs'{m@ of B, @1-(1:6
AN B S PR L ?YGE%@Y% BT ?’Y&E}%@Mi

[ R rSani@t is Bftidnallp SibeiutEr if%mQ to 3Rithes-with shiBQitueMsMNe @dfined

5 MM KCl), were added to the well and the reaction

i MegyAREd :®6r 1 hour at roomtenperature. - 120 - The
coitieptq@ferlyie assay plate were then transferred to a
MIlipore Miul'ti screerms G/ B filter plate which had
been pretreated with 0.5% PEI for at |east one hour.
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ST e, Lo o3l AR, SoRmpy TPuBlsLgh ek, .
s alkyt, i G talkenylf CuCdalbyigb dss-Gingelpdlkyipirat @sCoryoietlplaikpl ia
Troiplicl)'ln)gilly substituted from 1 to 3 times with substituents as defined below in R'%; or
R’ R’ and R® are each independently a 5- or 6-membered monocyclic carbocycle or
heterocycle or a [3,5]-, [6,5]-, [6,6]-, or [6,7]-fused bicyclic carbocycle or heterocycle
containing 1-5 heteroatoms selected from the group consisting of oxygen, nitrogen,

and sulfur, optionally substituted from 1 to 4 times with substituents as defined below

e
in R7;

R* is H, halogen, —OR'?, -NR'ZR"?, —S(0),R"*, -CN, —C(O)R", C;-C; alkyl, C,-Cs
alkenyl, C;-Cs alkynyl, Cs-Cs cycloalkyl, or Cs-C; cycloalkylalkyl, where each of the
C1-Cs alkyl, C3-Cs alkenyl, C,-Cy alkynyl, C3-Cs cycloalkyl, and C4-C5



Data Anal ysis 101971The raw data is normalized to
percent inhibition using control wells 10 defining 0%
(DVSO only) and 100% (sel ective inhibitor) inhibition
whi ch are run on each plate Each plate is run in
triplicate, and the concentration response curve thus
generated is fit using the four-paranmeter dose
response equati on, Y=Bott om %
( Top- Bot t om) / (1+10~( ( Logl C50- %6*+ﬂll Sl ope)) in order
to determ ne the I C50 val ue for each conmpound. The
I agcRaikgRIE1 BRPEGRLY aitsafated TR%E D tdf Diimeaeiih abs@tyents as defined
coyrespongs 15to the 1 Q concentration determ ned
t hPRIH Rat¥r ati on bi nding anal ysis for each assay.
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4 times w substituents as defined bel ow in R9:
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f , a
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IR 00 A L DU i,
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téf ahy rona yl', "qui I'soqui nol i nyl,

q wtlszobir myiembemem mmhoqyth cqnﬂaucmab&am hnyctqccha QTCES(,é] i [yAl-
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di d&bédﬂé@ ﬂeﬂﬁﬁ@g@hp’)hﬁﬁiﬁﬁﬁydyf oxygen mtrogen and sulfur optmnally

Sl eher e e LA i
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3,.4-,di h dro nzo 1255 13 14
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c][1, 4]oxa2|nyl 2 oxo 2, 3- dlhydrobenzo[d]oxazolyl,
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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, 5]t hi adi azol yI,



R4 is H halogen, -OR', -N12121213, -S(0).12.14, -CN,
-C(0) 1215, Ci1-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl,
C3-C6 cycl oal kyl, or C4-C7 cycloallcylal kyl, where
each of the Cl-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl,
C3-C6 cycloal kyl, and C4-C7 - 123 - cycl oal kyl al kyl

is optionally substituted from1l to 3 tines with
substituents as defmed below4n R l); or R4 is phenyl,
pyridyl, 2-oxo-pyridin-1(211§-y| pyri m di nyl,
pyridazinyl, pyrazinyl, triazinyl, pyranyl, furanyl,
yC(aa)W: CN,hia[b@hﬁditlydil cmnm,z\ﬁieyém edchriofithe 6l; s, alkiyi(aznptigdally
i soxazo , thiazo i sothi a i.azol yla,
oxSHRATEH g B Eetien 43 et PG S end

| netetidéd thhﬁf@ﬂéo}(ﬂpouﬂuﬁ@fﬁﬂﬁlhw ID, HQ@Mﬁmm‘&myﬂonocychc heteroaryl
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di #yidk db@wﬁtapﬁvﬁsi BIoReRHic or igysheny} or heigFpAth dazol yi
benzooxazol yl , benzothlazolyl ben20|soxazolyl
benﬁ0|sgth|azolyl benzotrlazolyl benzo[ 1, 3]d|oxol%l
naf amdﬁ arecﬂackn@rifquienﬂy sdeptadrfE thgierougsphasiag ehh Ci

Ci %E)g dﬁn@ alk 21"@ 1 yl, BUCDEYRal kY | and C4 écycloalkylaikyl

ydr o- bénzo 4 d|0X|nyI benzol triazin
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[1 2, %% rlazolo[4 3-a] pyridinyl,
[1 51 rlazolo[1,5-a]pyridinyl, t hi eno[ 2, 3- b] furanyl ,
thleno[2 3- b]pyridinyl t hi eno[ 3, 2- b]pyridinyl
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[5,5]-, [6,5]-, [6,6]-, or [6,71-fused bicyclic
carbocycles or heterocycles containing 1-5 heteroatons
set’é et seided GomttheggupamsisnsifH, ig afkyb g rycloalkyl, C4-C;

nitro 15 o tlonaII fr
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bi 4{iB$d F0xs YR 59T het er oaryl ; provi ded that for

c W%@Q&e@ﬁoﬁl‘?ﬁ@%}bﬁa &ﬁmﬂﬁg SF pheysHchaid, Sgnbmm I pyEmidinyl,
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sof
s ARE R, Pl iR o B L Do fORS
tlnes wi th substituents as defined belowin Rl; and
provi ded that for conpounds of fornula ID X is
substituted nonocyclic heteroaryl and R4 is

substituted nonocyclic or bicyclic aryl or heteroaryl;
R7 and R8 are each independently selected fromthe



R12 and 12.13 are each independently selected fromthe
group consisting of H -C(0)1215, C-C al kyl, C3-C6
cycl oal kyl, and C4-C7 cycl oal kyl al kyl , wherein each of
Cl -C6 alkyl, C3-C6 cycloalicyl, and C4-C7

cycl oal kyl al kyl is optionally substituted from1l to 3
times with substituents as defined above in R10; R12
and R13 are each independent|ys sel ected fromthe group
consi sting of phenyl, benzyl, and other 5- or

6- menber ed nonocyclic heterocycles, wherein each of

t he phenyl, benzyl, and 5- or 6-nenbered nonocyclic

het grocygle is optionally substituted from.1.to
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Coﬁl&gsi_tti) BGnRE WAk ¥ERAmchtb by QIREI alRVEinPf ur, wherein
the]2 rldged icyclicring is og%%onally substituted
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a hetpeprie seatich BB deeloYN BN EHE S PIP§ragne.gajppiperazingl, 2-
OCLMLT £ r -1 B2k I QL7608 ahll iother Bterocycles
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additional nitrogen atomin the ring, where the
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additional nitrogen atomw th a substituent sel ected

I ndependently at each occurrence thereof fromthe




with the follow ng provisos that (1) when Rl is H or
benzyl, X cannot be phenyl; and (2) when 12.1 is

n- propyl, X cannot be phenyl or
3-(trifluoronethyl)phenyl; or an oxide of, or a
pharmaceutically acceptable salt thereof.

2. The conpound according to claim1, wherein X is
substituted phenyl and R4 is;,gubstituted nmonocyclic or
bi cyclic aryl or heteroaryl. 3. The
conmpound according to claim1, wherein Xis

S Wagitiohalth@ebgbni argl ficen Atdy/d times Wieh £ substityént aﬂebtmndi@endentiy

substituted nopocyclic or bicyclic a he 3
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S L@;Sélk}ll U IRELINBIRA &Y C| (G alkfyl Biopticalif sbditued fmnp@mim@ with
bi cyclic heteroaryl gnd R4 is H -OR |,

lezbSIMQ as definggl @bove 1 Rt 0) R15, - CN, hal ogen, or C1-C6
al Ky lng i %feechﬁén‘%@éé&e%ltﬁ BR ritdogeft® Whikythet Src QRAdnENR! thivn a

substituted from1l to times with substituents as
defeterayrcle selpyted fram 1@@01113530%@11&@ﬁp’@@?ﬁ@ﬂ%@d&%ﬁpﬁ@mﬂﬂ 2-

cl g tﬂ'dlﬁ%\!ﬂ%ﬁg) Foxd- i 2 d?aligﬁh%l ik ngalz%ﬁ@ QM&: Hh@r heterocycles

het er oar R4 i S sub ut’ed monocyclic or
b| coytaimmg e yiiditenaheitregeyeatorh in B¢ Tihe vdwrsbubteraselsrisi ng
r
S uogs {)ﬁtﬂg]sﬁb tlwtqe% & fﬂi a&éﬁiofial%%h E'?Mﬂg? I&{b%téﬁlﬁ&ﬂé s%{%cted
d éﬁqlelpe[dientrty machRiccumenH: thaeohirdm thest gngup, coomstmg@fﬁ plyl, benzyl,
I,'?f;l&%i gs(gl_fll 6- F%rsg( arom 5%}t%‘ocyciﬁs é(%ﬁtdlﬂln%% -3 hsétel_!bdt({mg J%)@c’ced
t ritdh the rgﬁmptcht)dlsxmg of di)fylgétl métrogeme tahd sy fur, Rﬁlereseabh offrb¢ phenyl,

hyd I ) ]
DRl Sna s o gpdred B o DR B wed fromel 3y times
PMthlbwémudm?tBala@x%edfbme@Rgochl org cyano,

rifluqromethyl, £l yor ROXYis

otlica gt TR N opr QLo R Ao 2 SKHi: i brideed v ring

alctswamin% PP bttt skotnsSda Shlidriatle dordt iRy dnd & na?ore he@®atehk h
substituents as defined in R19; and R8 is

gepieeirdhEemyhe grepp opsigng Wygenmﬁg?%neaé‘@ﬁ‘”@f" Vhige ée.bpideed

algkyklid SaPRLpSMaN yubwbt%a 'ﬁtoH'I Ié‘fé jﬁxﬁép whtht bt bentRslevd h
substituents as defined in The conpoy

nd
adont die gpup sowsisingPBC-Ghalkdi T{I(QAR{SS —sg@nlg, gt either R¥%or
R'? is a2 C1-C; alky! 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(O).R™,

R is selected from the group consisting of H, -NR'’R", C;-C; alkyl, C5-Cs
cycloalkyl, and C4-C7 cycloalkylalkyl, wherein each of C1—Cs alkyl, C3-Cs cycloalkyl,
and C4-C7 cycloalkylalkyl is optionally substituted from 1 to 3 times with substituents
as defined above in R'°; or

R!* is selected from the group consisting of phenyl, benzyl, pyridazinyl, pyrimidinyl,
pyrazinyl, 5- or 6-membered aromatic monocyclic heterocycles, and [5,5]-, [6,5]-,

[6,6]-, or [6,7]-fused bicyclic carbocycles or heterocycles containing 1-5 heteroatoms



-OR', -NR 21213, -8(0)11R14, -CN, -C(0O)R15, C-C6

al kyl, C2-C6 al kenyl, C2-C6 al kynyl, C3-C6 cycl oal kyl,
or Ca-C7 cycl oal kyl al kyl, where each of the Cl-C6

al kyl, C2-C6 al kenyl, C2-C6 al kYnYl, C3-C6 cycl oal kyl,
and C4-C7 cycloallcylalkyl is optionally substituted
from1l to 3 times with substituents as defined in Rm
8. The compound according to_gjaim6, wherein R4 is
phenyl, pyridyl, 2-oxo-pyridin-1(28)-yl, pyrimdinyl,
pyridazinyl, pyrazinyl, triazinyl, pyranyl, furanyl,
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| M @d@zopd2;2- a] pyrazinyl,
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2-@kwhon K. wwb %1930 e ghepybord-iflygromethyljphenyl;
benzo[c][l 2, 5]oxad|azolyl
benzo[c][1,2,5]thiadiazoly
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conpound according to claim 12, wherein R4 is phenyl,
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benzo[b] [1 , 4] oxazinyl,
5,6,7,8-tetrahydro-[1, 2,4]triazol of 4, 3-a] pyrazi nyl,
[1,2,4]triazol of 4, 3-a] pyrazi nyl ,
3-o0x0-[1,2,4]triazol o[ 4, 3-a] pyridin-2(3H) -yl,
optionally substituted from1 to 4 tinmes with
substituents as defined in R9. 15. The conpound
according to claiml, whereipg X is a 5 or 6-nenbered
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phar maceuti cal conposition conprising a
pharmaceutically acceptable carrier and a
therapeutically effective anmount of the conpound
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pyrazolo[5,1-c][1,4]oxazinyl, 2-ox0-2,3-dihydrobenzo[djoxazolyl, 3,3-dimethyl-2-
oxoindolinyl, 2-0x0-2,3-dihydro-1H-pyrrolo[2,3-b]pyridinyl,

benzo[c]f1,2,5]oxadiazolyl, benzo[c][1,2,5]thiadiazolyl, 3,4-dihydro-2H-
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benzo[b][1,4]oxazinyl, 5,6,7,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrazinyl,
[1,2,4]triazolo[4,3-a]pyrazinyl, 3-0x0-[1,2,4]triazolo[4,3-a]pyridin-2(3H)-yl,

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

12.  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, indanyl, benzofuranyl, benzothiophenyl,
dihydrobenzothiophenyl, dihydrobenzofuranyl, indolyl, isoindolyl, indolmyl,
benzo[1,3]dioxolyl, benzooxazolyl, benzothiazolyl, benzoisothiazolyl,
benzoisoxazolyl, indazolyl, benzoimidazolyl, benzotriazolyl, naphthyl,
tetrahydronaphthyl, quinolinyl, isoquinolinyl, quinazolinyl, cinnolinyl, phthalazinyl,
quinoxalinyl, benzo[1,2,3Jtriazinyl, 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, pyrazolof1,5-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, thienof3,2-
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[S,1-
¢][1,4]oxazinyl, 2-0x0-2,3-dihydrobenzo[djoxazolyl, 3,3-dimethyl-2-oxoindolinyl, 2-
oxo-2,3-dihydro-1H-pyrrolo[2,3-b]pyridinyl, benzo[c][1,2,5]oxadiazolyl,
benzo[c]f1,2,5]thiadiazolyl, [1,2,4]triazolo[4,3-a]pyrazinyl, and 3-ox0-
[1,2,4]triazolo[4,3-alpyridin-2(3H)-yl, optionally substituted from 1 to 4 times with

substituents as defined in R’;
R is H, methyl, ethyl, or isopropyl;
RZisH, methyl, or gem-dimethyl;

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

trifluoromethoxy;
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R’isH, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl, or

trifluoromethoxy;

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

trifluoromethoxy;

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

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

R® is H, gem-dimethyl, or C,—C4 alkyl, where each of the C,—C4 alkyl is optionall
g Y Y Y p Y

substituted from 1 to 3 times with substituents as defined in R'C.

13.  The compound according to claim 12, wherein R*isH,
halogen, ~OR"', -NR'?R*, -§(0),R", -CN, -C(O)R"?, C,-C; alkyl, C-C;s alkenyl,
C,-Cs alkynyl, Ca-Cs cycloalkyl, or C4-C7 cycloalkylalkyl, where each of the C-Cs
alkyl, C»-Cs alkenyl, Co-Cs alkynyl, C3-Cs cycloalkyl, and C4-C; cycloalkylalkyl is

optionally substituted from 1 to 3 times with substituents as defincd in R'.

14.  The compound according to claim {2, wherein R* is phenyl,
pyridyl, 2-oxo-pyridin-1(2H)-yl, pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl,
pyranyl, furanyl, pyrrolyl, thiophenyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, indanyl, indenyl,
indolyl, isoindolyl, benzofuranyl, benzothiophenyl, indolinyl, dihydrobenzofuranyl,
dihydrobenzothiophenyl, indazolyl, benzimidazolyl, benzooxazolyl, benzothiazolyl,
benzoisoxazoly}l, benzoisothiazolyl, benzotriazolyl, benzo[1,3dioxolyl, naphthyl,
quinolinyl, isoquinolinyl, quinazolinyl, cinnolinyl, pthalazinyl, quinoxalinyl, 2,3-
dihydro-benzo[1,4]dioxinyl, benzo[1,2,3]triazinyl, benzo{l,2,4]triazinyl, 4H-
chromenyl, indolizinyl, quinolizinyl, 6aH-thieno(2,3-dJimidazolyl, 1#-pyrrolo[2,3-
b)pyridinyl, imidazo[ 1,2-a]pyridinyl, pyrazolo[1,5-a]pyridinyl, [1,2,4]triazolof4,3-
alpyridinyl, [1,2,4]triazolo[1,5-a]pyridinyl, thieno[2,3-b]furanyl, thieno[2,3-
b]pyridinyl, thieno[3,2-b]pyridinyl, furo[2,3-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-alpyrazinyl, 5,6,7,8-tetrahydroimidazo[1,2-a]pyrazinyl, 6,7-dthydro-4H-
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pyrazolo[3,1-c][1,4]oxazinyl, 2-ox0-2,3-dihydrobenzo[dJoxazolyl, 3,3-dimethyl-2-
oxoindolinyl, 2-0x0-2,3-dihydro-1H-pyrrolo[2,3-b]pyridinyl,
benzo[c][1,2,5]oxadiazolyl, benzo[c][1,2,5]thiadiazolyl, 3,4-dihydro-2H-
benzo[b][1,4]Joxazinyl, 5,6,7,8-tetrahydro-[ 1,2 4]triazolo[4,3-a]pyrazinyl,
[1,2,4]triazolof4,3-a]pyrazinyl, 3-oxo-[1,2 4]triazolo[4,3-alpyridin-2(3H)-yl,

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

15.  The compound according to claim 1, wherein:
X is a 5- or 6-membered monocyclic carbocycle or heterocycle or a [5,5]-, [6,5]-,
[6,6]-, or [6,7]-fused bicyclic carbocycle or heterocycle containing 1-5 heteroatoms
selected from the group consisting of oxygen, nitrogen, and sulfur, optionally

substituted from 1 to 4 times with substituents as defined in R%;
R'! is H, methyt, ethyl, or isopropyl;
R? is H, methyl, or gem-dimethyl;

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

triflucromethoxy;

R? R’, and R® are each independently a 5- or 6-membered monocyclic carbocycle or
heterocycle or a [5,5]-, [6,5]-, [6.6]-, or [6,7)-fused bicyclic carbocycle or heterocycle
containing 1-5 heteroatoms selected from the group consisting of oxygen, nitrogen,
and sulfur, optionally substituted from 1 to 4 times with substituents as defined in R®,
with the proviso that only one of R3, R®, and R® is 5- or 6-membered monocyclic
carbocycle or heterocycle or a [5,51-, [6,5]-, [6,6]-, or [6,7]-fused bicyclic carbocycle

or heterocycle;

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

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

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

. substituted from 1 to 3 times with substituents as defined in R'?.
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16.  The compound according to claim 1, wherein:
X is phenyl, pyridinyl, naphthyl, benzo[b]thiophenyl, benzofuranyl,
benzo[d][1,3]dioxolyl, or 2,3-dihydrobenzo[5]{1,4]dioxinyl, optionally substituted
with from 1 to 3 substituents selected independently from the group consisting of
fluoro, chloro, bromo, methoxy, cyano, trifluoromethyl, difluoromethoxy, carbamoyl,
C;-C; alkyl-substituted carbamoyl, trifluoromethoxy, acetamido, methanesulfonyl,

and substituted C,-Cs alkyl;

R’ is H, methyl, ethyl, or isopropyl;
R%is H;

R? is H or fluoro;

R? is H, methoxy, fluoro, chloro, bromo, cyano, trifluoromethyl, acetyl, morpholino,
piperazinyl, 4-acetylpiperazin-1-yl, 4-(ethylsulfonyl)piperazin-1-yl, 2-oxo00xazo lidin-
3-yl, 2-oxopyrrolidin-1-yl, 2-oxopiperidin-1-yl, 2-cyanophenyl, 3-cyanophenyl, 4-
cyanophenyl, 2-(methanesulfonyl)phenyl, 3-(methanesulfonyl)phenyl, 4-
(methanesulfonyl)phenyl, 1H-pyrazol-1-yl, 1 H-pyrazol-4-yl, oxazol-2-yl, thiazol-2-yl,
1,3,4-oxadiazol-2-yl, 1,3,4-thiadiazol-2-yl, 1,2,4-thiadiazol-3-yl, 1,2,4-thiadiazol-5-yl,
1H-1,2,4-triazol-1-yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, 6-aminopyridin-2-yi,
pyridazin-3-yl, 6-methylpyridazin-3-yl, 6-(hydroxymethyl)pyridazin-3-yl, 6-
(trifluoromethyl)pyridazin-3-yl, 6-(difluoromethyl)pyridazin-3-yl, 6-
(difluoromethoxy)pyridazin-3-yl, 6-aminopyridazin-3-yl, pyrimidin-2-yl, pyrimidin-
2-ylamino, pyrimidin-5-yl, pyrazin-2-yl, 2-oxopyridin-1(2H)-yl, 6-oxopyridazin-
1(6H)-yl, 3-ox0-[1,2,4]triazolo[4,3-alpyridin-2(3H)-yl, [1,2,4]triazolo[1,5-a}pyridin-
6-yl, or [1,2,4]triazolo{4,3-a}pyridin-6-yl;

R’ is H or fluoro;

R® is H or fluoro;
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R’ is H; and
R¥is H.

17. A pharmaceutical composition comprising a pharmaceutically
acceptable carrier and a therapeutically effective amount of the compound according

to claim 1.

18.  Use of a therapeutically effective amount of a compound
according to claim 1 or a pharmaceutically acceptable salt thereof in the
manufacture of a medicament for treatment of a disorder which is created by or is

dependent upon decreased availability of norepinephrine, dopamine, or serotonin.

19.  The use of claim 18, further comprising a therapeutically
effective amount of a serotonin 1A receptor antagonist or a pharmaceutically

acceptable salt thereof.

20.  The use of claim 19, wherein the serotonin 1A receptor

antagonist is WAY 100135 or spiperone.

21.  The use of claim 18, further comprising a therapeutically
effective amount of a selective neurokinin-1 receptor antagonist or a

pharmaceutically acceptable salt thereof.

22.  The use of claim 18, further comprising a therapeutically
effective amount of a norepinephrine precursor or a pharmaceutically acceptable salt

thereof.

23.  The use of claim 22, wherein the norepinephrine precursor is

L-tyrosine or L-phenylalanine.
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24. The use of claim 18, wherein the disorder is selected from the
group consisting of: lower back pain, attention deficit hyperactivity disorder
(ADHD), cognition impairment, anxiety disorders, generalized anxiety disorder
(GAD), panic disorder, bipolar disorder or manic depression or manic-depressive
disorder, obsessive compulsive disorder (OCD), posttraumatic stress disorder
(PTSD), acute stress disorder, social phobia, simple phobias, pre-menstrual
dysphoric disorder (PMDD), social anxiety disorder (SAD), major depressive
disorder (MDD), postnatal depression, dysthymia, depression associated with
Alzheimer’s disease, Parkinson’s disease, psychosis, supranuclear palsy, eating
disorders, obesity, anorexia nervosa, bulimia nervosa, binge eating disorder,
analgesia, substance abuse disorders, chemical dependencies, nicotine addiction,
cocaine addiction, alcohol and amphetamine addiction, Lesch-Nyhan syndrome,
neurodegenerative diseases, Parkinson’s disease, late luteal phase syndrome or
narcolepsy, psychiatric symptoms, anger, rejection sensitivity, movement disorders,
extrapyramidal syndrome, Tic disorders, restless leg syndrome (RLS), tardive
dyskinesia, supranuclear palsy, sleep related eating disorder (SRED), night eating
syndrome (NES), stress urinary incontinence (SUI), migraine, neuropathic pain,
diabetic neuropathy, fibromyalgia syndrome (FS), chronic fatigue syndrome (CFS),
sexual dysfunction, premature ejaculation, male impotence, and thermoregulatory

disorders.



