ARYLOXY- AND HETERQARYLOXY- SUBSTI TUTED
TETRAHYDROBENZAZEPI NES AND USE THEREOF TO BLOCK

wWORIIRTAKE2 OF NOREPI NEPHRI NE, DOPAM NE, AND SERSITIONS2N08/063043
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[0001] This application clains the benefit of U S
Provi sional Patent Application Serial No. 60/917, 200,
filed May 10, 2007, which is hereby incorporated by
reference in its entirety. FIELD OF THE | NVENTI ON

[ 0002] The present |nvent| on relates to conpounds,

conposi tions, ‘Qf us
neutoppayca RIS AR RPN T
partREUIPéFPAKEIQF QR ERINERHERINE, DORANHNE, AN $EHROTONIN

conmpounds, conpositions, and nethods, where the

conpounds are novel aryloxy- and

het er oar yl oxy-substituted tetrahydrobenzazepi ne

d {a(i()'(}\lqat i ves Thﬁ/h@iﬁm&)dhllalaﬁ}ﬁs THdED ch &IVIENTT . SI\Pl[o@QQﬁh]al Pztteﬂts
known that the neurotransmtters, dopam n

n&p@bﬁ%@arﬁeﬁﬁlew N 239 Slsddddani & 2087 pyvyich %%gea@ba{tlacqaporated
ale RiiRl Laigal processes and that decreased

e%re§ 1%e%NE eqgnd 5-HT are associated with a

nunber of neurol ogi cal disorders and their physical

mani festations. Significa en expended

on devi sing nethods%#%Lﬁﬁgﬁagikgé&?ﬁgfvggels of these

neurotransmtters in order to produce a desired

phggozpcol ogitaalréiftesfontibh BIRBE oNGnipdBndCEdh i&fs methods for

these neurotransmtters in any conbination o
t W@ trezatmfmtlof Ve ngfirofQssenl Ialsd psykbolpgical 6b%0ré¢rﬁ,ea@ﬂ|tbeeuserof the

t r an %12 X g?%t%o%rtﬂgrag}l ne %ugerl}?‘% ahges%&? %%n(tﬁgﬁﬂates to

apgcht damﬁaaﬁ&ﬁ, 061hﬁ0§1ﬁic&f$§ﬂﬂfﬁ16ﬂhod§m_&)e the oblﬁpdnmdh afe novel
proven to be an effective way i ncreasing the |evels
ofI G- pad b@éﬁoﬁw@%Yoﬂ)é’é%‘?iﬁééetfilvé@l?]in%?mw BHBRIYEY e,
currently used for the treatnment of attention
deficithyperactivity disorder, is known to be

el ectu 1% LRAPKGRDUn e TP E Rk 5 ot

dopami ne reuptake as treatnents for Parkinson's

di[mmaqse dr Uigs adtlikabivanh thedusaransmittedd, dgpanmaiba)and
nphet am nes ’ Q005] Sel ective nore |nephr|ne reupt ake

[ ﬁﬁWeB}nFBIiHéne( | 31 {omip §%‘P5@e7ﬁ’gﬂ piecy ke ofjbig) 10%1031 Processes

P%@ﬂltat MTGC? ?@Qgelggﬁﬂew 'aﬁ&% Q%%C?Jte%ﬁﬁ?ta'nﬂ&ber of
attention deficit peract|V|ty | sor
addurotoigical «ﬂlscmiensand theanghypeylchaattstatiens Ubighidinae clifoe 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
treatments for Parkinson’s disease, drug addiction or abuse including cocaine and

amphetamines.



di sorders with Reboxetine. Also, Atonoxetine
(STRATTERA(r)) is currently marketed as a sel ective

wOBOhsnewpt ake i nhibitor for ADHD. [0006] The uBeT/0£2008/063043
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sel ective serotonin reuptake inhibitors (SSRI) has

been shown to be effective in freating depressive

di sorders. Sertrali ne, Citaloh%an] and Paroxetine are
wel I known exanpl es of SSRIs used to treat disorders,

S s dep l.on bsessi y ul.sive. di I n
0TS, { ae ReRC oA Y B SRR TR Gl PRI 5 B0 been
WdisBlobdie USSRtatat 2BS 6362 9B6 dafeeibtd msthodef tieiing attdiion deficit-
sl ow onset of action, unwanted side effects, and the

eky Rt By disordes i RED e adrlictivprlisardess. and @syrdigagtiveisgpstance use
t i r i { . ERQG

5aPbrdePs BRA REGARRRE Kio! AR RARN TTERRD Tl currently
menarkadtsbaseesctatiac MET stygnledinhittitor BackDldDher or with

0 r_dr U S. Patent No. 5,532,244 disclo t he
L L T2 TaR ool R AT PG A LG SGRDHS been
Wish dy 21038 RNV fraBiRg AGRBEsSTe ({iéHrdérE‘.eS&ﬁ@ﬁﬁé]?Nalo%{ram, and

obsessi ve-conpul si ve disorder, depression, an
olfewixttyne arhevelldaowh caampleopOBPRIsarscdh or teqit dspludcisnsuch as

reupt ake i nhi bitor i .cogbin tion with a ne% oki nin-1 I

- Gt SRttt FunPlsieS BaChiaad pus Atk T hore uik siere

Nenown d#flicdfds WA tHSSRI' @k BB HerpeutidHHacluding. thE€Ab&Mnset of
400 e i

No. 4,843,071 discloses the use of a norepinephrine
r ecfismakewired sifle effeqty apd st axaxtensa o signiicant subset of the

ShSRUSGRIL MRoBESEY AT 655 Uscpgeatent of obest Ly

dtent No. 6,596, 741

dij@m7pses t Belcuise @hibatofNf DXT, NET enld SHRINidabtaké madytalko be co-
ei t her a neurokinin-1 receptor ant a%oni st or a

séfptorieisd With caph atdenpisvith ather drags.r Bat Ratent Yp- 2534 &t discloses
e At agon e _
! 30 61 LrofARAILHIREmn AT oBtrbhaROY A ARG T Al ftagonist
néartht trastewrnt dferbsesatveichenpabive disarder, ddpecsaiohj aelprbesisanthe use

qualities.of the .dual. NET and.SERT r.eupt ake .i nhipitor
d 8?6 xepiony ?rsnoaffp_él&qugaa “‘!“ﬁtagﬁ Fg‘bEté%ﬂ’i 1®8$%ﬁ1€1a‘1\?ﬂ Wég a
21,38eRinin/e Rl @K hﬂﬁ%dn?fst %s?ﬁée%%ﬁs@ld s8d # 8.5. BalcanNo N0 121,261 for

4,535,186 as a reuptake I nhibitor of both NE and 5-HT
f dhre trdaemented VD, &F. S.dRatene ). ¢ 84303 bdseloses thi B¢ Hat ent

No. 6,635.675 discloses the use of the dual. NE and }
s PSR R RERr I R e iy SO RainE i hsggursor in
OftheCtFHaﬁﬁférﬁ of ebésg?,edﬁg RBHRNEr @di\@bléﬂs?f W&*a@érﬂl Ny §Jc {sTalgs: 3|

In addition, dual NE and 5-HT reuptake inhibitors are
aldisgloggsstbe vecerf 4 NEAUDS, opgdtEhinhigifor withzghganaugrkinind receptor

AL RSP B AR S AR gy o
agendtidhk. i N varying rati os not
[0008] Also advantageous is the use of compounds that inhibit one or more of
the neurotransmitters at the same time. The antidepressant qualities of the dual NET
and SERT reuptake inhibitor duloxetine is disclosed in European Patent
No. EP 273658. Venlafaxine is disclosed in U.S. Patent No. 4,535,186 as a reuptake
inhibitor of both NE and 5-HT for the treatment of depressive disorders. U.S. Patent
No. 6,635,675 discloses the use of the dual NE and 5-HT reuptake inhibitor
milnacipran for the treatment of chronic fatigue syndrome and fibromyalgia

syndrome. In addition, dual NE and 5-HT reuptake inhibitors are also disclosed in

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



specifically nmentioned here would al so be
advant ageous. [0009] Treating illnesses by inhibiting

wo bmsnewpt ake of all three of the nonoam nes ePeTE82008/063043
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t hrough conbi nation therapy or "triple inhibitors" may
have clinical benefit as well., 6 Rationale for inclusion
of a dopam ne enhancing corrpongent in anti-depressant

t herapy includes observed deficits in dopam nergic

ggg@ﬁé&r&s VJ c% 1%#1%%%&69 re?l tagg nPNﬁaf)Ao g{l(ﬁ § %”ﬁ ﬂyve{&ﬁlﬁ ratios not

ne agoni s nd t ona depr es

aggkcéfitalli m@&@@@ﬂ Is@@siotiidwldoybd atlvelepgdtuse receptors due
to chronl c ant i depressant adm nistratjon_(Skol nick

el0899] i f e Tegeting élérsesse? By anhbiting iy reppfaky of adthere i thcon
t %%gﬁm\é@ Eﬁh@ hrowd ¢ &1&1%@1%{%& BP“thE%e?fff&t&%@?Zg@ﬁve

reuptake in i torowas shown to be mor I cac
palniexttensittas walle Rationile f@snaiision ofle do@ssine anl{anaimgebmponent

AT i) BT oS R SRR 1B JOBBRbgS fustion, th

NQNRBISTHIRBMILIRHE HREA S ik B Rt R ad¥ntdhs #hd traditional anti-
nor epi nephri ne and dopamn ne reupt ake i nhibitor

r dpessents andiagnidreasad sengdontyas dopamide progpiorsvbiesy whitooresanti-

W Rl i B < LV B GRS TR R 1R
alcenmifatieh Kegi@switkan ESR PeRf £66da@RnaME M dopiine reuptake
23:178-181 (2 g In addition, the conbination o

b U 3s SROWR fhbemprret{igumus i patirafsepith & pAricAeroak@nt

S R R G I A BB T2 S R b)) &P Guay
Cubing akesybratbim ¥f a 636@hinldhti-nbB&picpHR) yeuphke sihilitor with a

inhibjtory activity, against DA reuptake, in additjon
BOINEmSHI%Fl@ a1t dogppingreuptaks ighiSes f@amtt%f pigpifigent depspss in
D Sl R Rt R ARG B ARrdBr K had
Dﬁdﬂedmﬂ'espmépmalbusdmm ciPubbhgaaklonn (]l\&:gﬂmstvm)CDIB/ epAs8on and

v 1 15381 FEoB TR arfsh B o e RSBty SR with
Abfikor RRTs bﬁﬁcﬁéﬁﬁéﬁh%ﬁ@ lan&PabSMin® %&btaﬁ@‘iﬂlﬁ’ﬁt&pwamund to induce

03/ 049736 di scloses a series of 4-substituted
pilgse péxairhdssfungtio thah anotiwr@ys(Klealy@imt e, VaElimdtsyediianyy,

af a1 2% Alpaprs ik iabb BT PRIV Sueing D pruriplg i addition
%NE dn@tStHT ré@tﬁéﬂ% e&g&%({ taqﬂ&l)ie aRtbre rapid onset of antl-depressant

azabi c cl o] 3. 1. 0] hexanes (Skol nick et al. Eur .

Pﬁ%f@c‘rht nqghergoixg mhebgtms ichage splaghivel Eyé\IEBé@d %ERT over DAT.
t r
B985 0. 08 IDRSRG PAORAL G s
beémrﬁlbmmd Whlcﬂl&lr@ﬁtftiv@algalﬁ!&t%lll thre%frﬁﬁtolaﬂ@di&ﬁfs@@ﬁdr@ nAlsg, PCT
clinical rlals eer et al, J. O] Phar maco] .
Internatlon Patent Publication No. WO 03/049736 discloses a series of 4-substituted
piperidines, each of which displays similar activity against DA, NE, and 5-HT
transporters. Bicyclo[2.2.1]heptanes (Axford et al., Bioorg. Med. Chem. Lett.,
13:3277-3280 (2003)) and azabicyclo[3.1.0]hexanes (Skolnick et al., Eur. J. Pharm.,
461:99-104 (2003)) are also described as triple inhibitors of the three monoamine
transporters. 1-(3,4-Dichlorophenyl)-3-azabicyclo[3.1.0]hexane has been shown to be
efficacious in treating depression in clinical trials (Beer et al, J. Clin. Pharmacol.,

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



44:1360- 1367 (2004)). Current w dely used anti-obesity
drug sibutrimne is believedto work through the
wo pdeshitospn of all three transporters DAT, SERACT/ERZH08/063043
SERT (Ryan, Pharnacot herapy of Qoesity, 245-266
(2004)). [0010] There is still a large need for
conpounds that bl ock the reupf%ke of norepi nephi ne,
dopam ne, and serotonin and treat various neurol ogi ca
and 0 r r t
: Eov \gﬁ%y %POQL 1?11(%10 ﬁ1031 (gfdaﬁll tglilele &1%9%1#”6; A’ft $§§*ﬁ and SERT (Ryan,
SWWMWR%UQEnﬁU&yMMMEWID@N256@Mmh»The present invention
rel ates to conpounds represented by fornul ae I

A-E
h&W018Y t he Fapqedwtﬁba&rg%ftedrf%r anmllzsis thaehlack ﬁlﬁé@@pt&ke of
c a on;
ﬁ&% g%@gg%ﬁ%@ﬂ% %ﬁﬂmhﬁg&ﬁaﬁggfgagng%gﬁﬂémgMM%hh
5 npﬂﬂmoh@kmbmmmdasycllc carbocycl e or heterocycle

sel e ed fr t he roup .con stl hen ridyl,
STl o0 | R prSef iy RSO R iRl sheBles PR AL bhicbVe.
pyrazinyl, triazinyl, pyranyl, pyrrolyl, furanyl,
thiophenyl, oxazonI, isoxazolyl, t hi azol yl,
i sot hiazolyl, pyrStNYIARYDHIZOE YNVENEEIMNZol vl ,
t hi adi azolyl, triazolyl, and tetrazolyl, optionally
(Sjﬁhﬁtz Ejui,:fjgwr I([))lrrre]s%?]‘far?veng?n gqah‘ceél\%ogc%ng)l’logﬁ slrteueers]etn € Sy
10 afeyiflded(QE)hanng el & inpitaeyes:i carbocycles or
het er ocycl es containing 1-4 heteroatons sel ected from
the group consisting of oxygen, nitrogen, and sul fur,
optionally substituted from1l tg 4 times with
substituents as defined belowin R14 ; orX is a
[5,5]-, [6,5]-, [6,6]-, or RB,¢
carbocycle or heterocycP= al éeted fromthe group
consi sting of indenyl, ind 3
benzot hi ophenyl, di hydr ghénz%
di hydr obenzof uranyl, indol yk; $§ouﬁdolyl i ndol i nyl,
benzo[ |, 3] di oxol yl, benzooxazolyl, benzothi azolyl,
benzoi sot hi azol yl , benzoi soxazol yl, indazolyl,
benzoi m dazol yl, benzotriazol yl naphthyl,
t et rahydr onapht hyl, qui nol i f{#&;E) soqui nol i nyl ,
15 quinazolinyl, cinnolinyl, phthal azinyl, quinoxalinyl,
benzo[l, 2,3]triazinyl, benzo[l, 2,4]triazinyl,
Zvamdihydrobenzo[ I 4]dioxiny| 4H chr onmenyl ,
|hydrobenzocyclohe
SRR SHR Y ?cg%q %élﬁfyR or SifaBfigwptign: and

qU|noI|Z|nyI GaFLthleno[Z 3- d]|n1dazolyl
| H pyrrol o[ 2,3- ]pyridinyl, imdazo[l, 2- a]pyrldlnyl

Py mpaisafts a 5- ol p;emhﬂrqdyiromatlc or nonarornatlc monocyclic carbocycle or

20  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,
oxadiazolyl, thiadiazolyl, triazolyl, and tetrazolyl, optionally substituted from 1 to 4
times with substituents as defined below in R', or other 5- or 6-membered aromatic
25  or non-aromatic monocyclic carbocycles or heterocycles containing 1-4 heteroatoms
selected from the group consisting of oxygen, nitrogen, and sulfur, optionally

substituted from 1 to 4 times with substituents as defined below in R'*; or



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

wO pyositgiosy | , furo[2,3- ]Jpyridinyl, furo[3,2- PCT/US2008/063043
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] pyridinyl, thieno[3,2- J]pyrimdinyl, furo[3, 2-

T] pyrimdinyl, thieno[2,3- ]pxgazinyl,
benzo[c][I, 2, 5] oxadi azol yl

benzo[c] ][I, 2, 5]th|ad|azolyl 3, 4- dlhydro 2 H benzo

6&71 é] [E)Si 2 L(py Ay [|C6)S/ A4S oféof]sfu% Cci ?i]:féhr %%f‘t%\éycle I01r heterocycle selected

g-ﬁgngtha gBm@SI d@)d@ll@tﬁlig%%ﬁ?eﬁy] l@m&g@l )bbnzofuranyl benzothlophenyl
I e OXO0l naaol 1.n
m&wmpwzhlsphqnpsy ﬂiltrdrﬁhm%%%l[ e]dplyl,zS@}l%%ld F@?&Pylla

prr L Equ%iﬁ] oié;H %@%é? 2&9[ %!SIEZ,O%I% %lgli o%%?ﬁ?%?a[ng%
a]apwonwxazozjl;%iﬁ)iazgdlyl opizo mmdbdoyylshdnsbdtrtpdlgld nhplohyll to 4
ot fiamigndptis T piag ot oy Gpiaaspfiny a0 by eithaaziny
¢ aﬁi%féé'lﬁiy? Sbeﬁio [ in Qtﬁﬁﬁﬁﬂ@i ®enfPNb ARyl 23-NRyHHOat oms
sel ected from the group” consi sting of oxygen,

nb@nm@hﬁldlmmlsw{chmme@mt iddrydrdbgnzngpeloheniered, from 1 to

4 ti th ; ) fined I ' . RL

5o bR blebstt BBl im0 B neE b o> Sedtiiazolyt,
Cypztlgwdwﬂz 3- yﬁdmgzl? uﬁmké{alz&yj&ﬁﬂl&nm p?@@diloplf 5-Wipyeildiny$
optionally substituted from1 to tines wt

S n[xb%ﬂ tfl@@i@[é} Jealpyedingk @lw[éﬁrh]ﬁlrmé thiepo[2; %blﬂyrldmytze

il P TR S g

SUWllrﬂldﬁ@H flitofB12 H]ﬁy@mﬁdinlynﬁlﬁem[ﬂﬁ lﬂpjﬁ&hlnyl,lent S as
gfl ned bel ow in R3, R5,
a

7RG b &5 et o pralld, S B Gatae. 3 ocﬁmxg Foup
g?@) gi]!'lf‘@]o% #E'{{vliOR'iiQ%‘fﬂzo a]@?az’l@}rlk6 F%@Zdr raz 5,1é
e][lamq@myinyll E:-OXGGZ &-yidiy«iaiﬂeﬁtq[?hmﬁzcﬂ‘gﬂ £3- d1rne‘|chyl—|2 oxon{donnyl, 2-
i -C.6 (2-06
PR do i arto RT3 P i e 2 G e iy

cx@ﬁz@@é] t<1yi 9]tkuhlakoqyp pt> aﬁﬁhiox{o[atﬁo%}pgia@h@ﬁ ah#igexb-to 3

times Wth substituent's as define elowin R15 ; or
R8I, 2R5r1ami(@{4|;36abmd1@a%&l—li)-ﬁlj @p‘g@@élmspbstgutgd ftom 1 to 4 times with

o SRERER s TRAG R R orahirg sl DERE! QRfF P 16.71fuscd

suhstlid tehéScRS oﬂﬁétéﬂ@ 18edoawinifg |?154heter84tohﬁ sklected from the
hal ogen, - 12 , -S(O nR13 , -CN, -C(OR 13 , -NR
1@RUPEONsighing®i@xaEwy Nitragsn, @Gldé}llfléfn 9pt10r@izly @ﬁbsalltué%ﬁpm lgo 4

10 ikyl al kyl , where each
ek Wit Sﬁ%ﬁhgheﬁtﬁg‘r‘ﬁ ‘%w&g‘%%x éﬁnw C2-Ch al kynyl
C3-C6 cycl oal kyl, and C4-C7
R'is H, C;-Cy alkyl, C,-Cs alkenyl, C»-Cs alkynyl, C3-Cs cycloalkyl, or C4-C5
cycloalkylalkyl, each of which is optionally substituted from 1 to 3 times with

substituents as defined below in R';

R’ is H, C;-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, Cs-Cs cycloalkyl, or C4-C5
cycloalkylalkyl, each of which is optionally substituted from 1 to 3 times with
substituents as defined below in R'>; or

R’ is gem-dimethyl;



cycl oal kyl al kyl is optionally substituted from1l to 3
times with substituents as defined belowin R15 ;: R4

WO 3008/1r08ziged bi cyclic ring containing 6-12 cap®DOS2008/063043
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atons and optionally containing one or nore

het er oat ons sel ect ed fron1the(§Loup consi sting of
oxygen, nitrogen, and sul fur, ere the bridged
bicyclic ring is optionally substituted from1 to 3

e 4 1 HOS0E LRO PLEES SS90 L, OB o,
; helogé —osth h@@)nR byCNdyC(om axBRUR', dif ey ealzylﬂ)iz-rzk alkenyl,
r|n1d|nyl r|da2|ng - oxopyridazin-1(

|a|l,}§b1ny tq-g yﬁ&qalk Xapgl(;‘w& PG gufy alkyrlywl?eé@ Wch of the C1—Cs
I
! 302532{% am&.ﬁ[ (A é’%nzydlyg‘oét’gh 20 Z>>6:10a18)f%8 OQO(F cfycloalkylalkyl is

I’aZo
ompﬁbmﬂglsylbs,tltutbﬂ ﬁdnﬁ]ztml 3y11mes with &Z]IBkljﬂlentSl as«ﬂaﬁy{éd, below in R"; 0

pdol 0 do enzo furan
o Bnzios i Bh eyt IndIBTUR @ it By aFEBeHEg el carbocycle or
dL B E9a8! Wfohhlﬂpﬁl%ﬁﬁ(ﬂuted' fﬁgﬁq % Yhimd&enal ﬁl‘b%ﬁé‘ﬁtéf hs defined

benzooxazol'yl, benzothi azol yl, benzoi soxazol yI,
bbelewiis® fi azol yl, benzotriazolyl, benzo[l, 3]dioxolyl,
napht hyl , qU|noI|nyI, isoquinolinyl, quinazolinyl,
C|nnoI|nyI pt hal azi nyl , qui noxalinyl, 2, 3-

dRHYﬁHOhaD@gbZlO{—d)RZFl ds?mm?l Tcmerc(oi)k”Z BRURI la@l-@é'alkyl C,-Cs
benzo[l,2,4]triazi ny 4Hchr onenyl |ndoI|2|nY
qalkeeyli Ci-y Iaﬂiye)élb-lctﬁ@ﬁ@lPQlkBL Gl CmCd aydpglkylalkyl, where cach of the

| 2 d d |,
R T e ey
akpolodlkylogll is [obtlanaﬁlllyts[lbﬁﬁmb@ Flonbt tcad pnnes diithkubstituents as defined

thi enof[ 2,,3- ]furanyl, thieno[2,3- ]pyridinyl,
t BFleNdpR 2- ]pyrldlnyl furo[2 3- ]pyridinyl,

fr (i)f{ g’b?rdgehﬁﬂ{;’cﬂ& 3 F lﬁtgfnﬁﬁoé Farb.\bgl_l LWL a'ﬁh%.bﬂéfﬂally containing

furol 3, 2-<i rim
] pye azmnyd hetarbdams [%d:lﬁczed ﬁ])mythagrdmplcpnsistmgbf oxygen, nitrogen, and

Eﬂ%\ﬂ 1%;\2/ %? rt% l%‘lc%e%% clfég(lalg Esﬁptlonem/y substltuteg fllr']oyrrtlzl li fo gtlmes with
2 3@6Andems SHIQYSY BORMEO rﬁgﬂ) @&%?s@ﬂng lof 3.8 aﬂ&y‘l‘ﬁld'(w)RQ' and

oxoi ndolinyl, 2-oxo-2, hydro- | H-pyrrolo
]ﬁyKDdinyH benzo[c][I, 2, 5]oxad|azolyl

ﬁnzoélbe}%gl]zp 1&}(?)”51 Ioggl Ip%glnyl (2H53 yf‘ yrmpf&jlm(r)l pyrldazmyp%o[
?oﬁ%ﬁzﬁlﬁllﬁgggj}?%rdr@%{akgl }Jgﬂlatzﬁrhﬁzﬁrﬁ{y‘},, f@rang, Pyfrakil,Miophenyl,
3pyseslyl. imidapely 82@)40&5[14153X3Z9]y|b3}h1|aé91ﬁ]e meYrpzofyl, trigzolyl,
0)6959&% l t%a'&w%o%’tet?e[zoﬁh nﬁ{ia Sr n%en?l' g’@dg&ﬁ, ﬁgm%l?lﬂat Ic

or non-aronati C nocycl’i’c carbocyc
h Bél&bﬁﬁy@lﬁbcnzotlhldpﬁe@ll ind¢16nyd)] dlhy({rﬁb ddke furdyl,

[6, 7] -fused bicyc|ic car terocycl e
céqul?ﬁﬁ@ﬂyosh%l é‘%déé?ldﬁr%e%mé%@%é’ ’&FB%HOP‘%) gwothlazolyl
CBRoRok A1 obq; bé?ﬁbfﬁ@ﬂﬂlazmy[ rb%ﬁfdﬂrlaz%ﬂq l§éﬁ%[qr3]d19%1'yp nabhehyl,

substituted from
quinolinyl, 1soqu1n011nyl qumazohnyl cmnohnyl pthalazinyl, quinoxalinyl, 2,3-

dihydro-benzo[1,4]dioxinyl, benzo[1,2,3]triazinyl, benzo[1,2,4]triazinyl, 4H-
chromenyl, indolizinyl, quinolizinyl, 6aH-thieno[2,3-d]imidazolyl, 1H-pyrrolo[2,3-
blpyridinyl, imidazo[1,2-a]pyridinyl, pyrazolo[1,5-a]pyridinyl, [1,2,4]triazolo[4,3-
a]pyridinyl, [1,2,4]triazolo[ 1,5-a]pyridinyl, thieno[2,3-b]furanyl, thieno[2,3-
blpyridinyl, thieno[3,2-b]pyridinyl, furo[2,3-b]pyridinyl, furo[3,2-b]pyridinyl,
thieno[3,2-d|pyrimidinyl, furo[3,2-d]pyrimidinyl, thieno[2,3-b]pyrazinyl,



with substituents as defined belowin R14 ; provided
that for conpounds of fornmula A X is substituted

w@b@ashiosnd R4 is substituted nonocyclic or biPgDUS08/063043
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aryl or heteroaryl; provided that for conmpounds of
formula 1B, X is substituted bjcyclic aryl or
heteroaryl and R4 is substituted nonocyclic or
bi cyclic aryl or heteroaryl; provided that for

RATREATT: Bt g f Sxpioun b G RATG Ayro-a-
- iazbla[ uel]],4dsxakiny C260x@k X §ldihyahetcazd dpiaaslyll BS-dinethyl-2-

al kyl is op tlonalg¥ substituted from1 to 3 tines with
s%%lflii‘?lﬁéﬁlrt%o’é)szé fyrber 156P Pk REBYIdEwbyi ded t hat

£ BEnAoRPRLI IRl iOf BB, NehiBg@Atst s ulipsrogyet | ©
Cb&)Za[ 4Bl ,4 ]oxamﬁmgng -teglhlgdlra{d)g?ﬂ%iam?loE,?-F]}ﬁmaﬁﬂw,l ,

IR TR R R ol A A S AT S
d%i(d)d'k%gollﬁﬁﬂl g\érl! o d'-ﬂgré 5 oABIRhIEASEnhhabr hoH-aGalERe lrm)(iil%cychc

of formula i s substituted nonocyclic heteroaryl
anatbRdycles os bbkstacydlesdr b hbclped .4 6.61-, bi [<6y76+ﬁmdetnwchor

P ORI o SR G 1 i, OB RATSHS W Woup
a'c&%ﬁkﬁn% ofox nahlkﬁ()@é’ﬂ ,an@sulﬁﬁ @pﬂﬂn@ﬁi} &}Ustltu@ddlcfr&ﬂ 1G4 4 times
cycloal yl al where each o C6 al kyl, C2-C6

aMRidriypb sttetcl @rt‘lv@cihwlowegl?é@ cycl oal kyl, and C4-C7
cycl oal kyl al kyl is optionally substltuted fromlto 3
times with substituents as defined belowin R15 ;R8 is
S pfce@deadhzft rfomdrﬂq&)ugdmﬂafoﬁﬁmla iIAt Krig selfstitdtedsticagiemd R'GR

, -NRIORL 1, G -C6
aﬁwrltut@bmeeocapk%ﬂwquhfa@é%hﬁmﬁwl C3-C6 cycl oal kyl ,

apﬁov%d%%t%ﬁg&@géé{i%@hn&ﬂﬁﬁﬁi§ i$ ﬁﬁﬁtlﬁlftedcﬂlcych%ryl or

cjneﬂemt}hiythd Réms:imﬁét{t(ikdmy@ioomliqdréildwdlc byl ophétenatylly

subst fron11 ubst ents

G B Tt formporadof Torm i TG e e e ay el s H.

WLHR 12 h rONV| atnpHIRY!

ge(tr?rgl maﬁ(h(f) V) @@?)5 5 Nﬁalh}égg?ﬁ_ ﬁ’zflo%% @Pél %alk%l wh(e:%e each of
a|th@y¢1 -Cg { @pptlwglly@pustlj_ut@m fpm ]e‘gpcéhtlm"ps @uthsu@u@lnt@yds defined

§]>g;|3£ally substituted from1 to 3 tinmes with
subSt'i'fdert s  as defined belowin R15 ; RO and R1 1

apeoveahihitreleaanstRnid f Beheetipdxfis @Lmshhﬁecguh@ymlc aryl or

t f
Cpartarignd RO SN G IR By KR Ridstpssn, or C1-Co

Oalkyl, where each of the C;-Cs alkyl is optionally substituted from 1 to 3 times with

substituents as defined below in R'°; and
provided that for compounds of formula IE, X is substituted monocyclic heteroaryl

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

R’ is selected from the group consisting of H,—S(0),R"*, —C(O)R", C,-Cs alkyl, C,-
Cs alkenyl, C,-Cs alkynyl, C;-Cg cycloalkyl, and C4-C7 cycloalkylalkyl, where each of
C; —Cs alkyl, C,-Cg alkenyl, C,-C¢ alkynyl, Cs-Cs cycloalkyl, and C4-C;
cycloalkylalkyl is optionally substituted from 1 to 3 times with substituents as defined

below in R';



- C6 alkyl, C3-C6 cycloal kyl, and C4-C7
cycl oal kyl al kyl is optionally substituted from1l to 3

wo 208481 h substituents as defi ned bel ow i n RASI/USTH0£063043
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and RL 1 are each independently selected fromthe

group consisting of phenyl, benzyl, and other 5- or

6- menber ed nonocyclic heterocytles, where each of the
phenyl , benzyl and 5- or 6-nenbered nonocyclic

het | fregm 1 13

" SO B PR BB PR CORP LR
an©((B;R 1 HRER! GKBACLaliget GeC, wikthylt OeCpi alkiyﬂgeﬂg-O@ cytfld)a(llayl and
they are attached to forma saturated or partia

eleabliboycrhee srchiaided Uoidtytl GcCh %I}Yé&/zc%aﬂwnyl Cs-
S r t
?r r%g{lgﬁk%l 4| rrgr gﬁ g?@%’zgkﬁg{lﬁl 3% :pﬂﬁneﬁlfy RbRRAIEG 1 to 3 times
[MmﬁkmkﬂﬁummwmadaﬁnakhdoWndmﬁeor2 oxoplperldlnyl
2- oxopyrrolidinyl, 3-oxonorpholino,
3- oxothionDrphoIino 5,6,7, 8- tetrahydroinidazo[
, & 3hPRF 8 fi8n-dindih iﬂ , With @ﬁer #HVi¥5 Brat only one of R” and R® is, gem-
[I 2,4]triazol of 4, a] pyrazi ne, and ot her nonocyclitc
odineikgd bi cyclic heterocycles containing 1-4
het er oat ons sel ected from oxygen, nitrogen and sul fur,
and is optionally substituted from1l to 3 tines wth a
srBsd HE kesdensOIREEL SR adepangentNy oAtNRERN | QBEHIAENEEC, —C;
t hereof from the group consi sting of halogen cyano,
mtls optiongRy R tuted Sogy) 1 fRY gmes M@@}lb@tggents ﬁ@pd bejow in
alLkyl, where each of G -C 4 alkyl is optionally
stbstituted from1 to 3 times with substituents as
defined belowin R15 ;R10 and R1 1 are taken together
W th the,nitrogen to whi ch they are attached to forn1a
h&t et c e %a@ﬁ @&e@ﬁldﬁméwlwée%fr%ﬁ & B98P sPnsigjingsof H,
pL zi A1 11| ARGPAA¥ercach of
B e PEE AR C R el AR AP AR cach of
heCe akligzy B 65 ayolohﬁnyb iand) C@-r(b Cadldalﬂiykaﬂ@ll isorttiooggnsubstitated from

in the. rin e the er cle |;s optionally
058 it NOS hrt s GG DRPPHOA o & to 3 ¢ mes
WiREhy Ry RURSE ddcH eep SRIREY %edt@ﬁ@ﬁr’tﬁi@ B cé‘ﬁms@ﬁﬁ%rﬂ)f phenyl,

occurrence thereof fromthe group consisting o
habrrybrand ofhen; ox @Rmmberedmmmcilc hei@@@)clquwBere cac( Qjthe

d d di |
LD PrSneE (0 5\ brane e Bl rigNEeRaE mkERTesl MRREM
| pelepansefbiy B3 AWk SubstieReS af defiedfbeldveom RHe
group c&gﬂ& sting of S(ONR13 , -C(OR 13 , and a -

C
aRky#nd Ryh areipkeretaaetheswith the nafregen o svhight theyie affached to form a

S
de%ﬁfa'te?’cﬁ%ﬁrt aﬁl?%éiagé)d 1%&&%‘!@%%%@%&5 icll 11(% cﬁrc?e sehected from
WtHchprbiecanisisting efipiporidihe, qiynbh&me,annerpab tide Itlﬁdmbq)hbhnem a
heterocycle sel ec d fromthe, g consi
pi péloxsdipae, @0%%13 iBer a9¥qRjperic oy oﬁewpm@ g&a?fgﬂmorphohno

53%Bitio ?rghéﬁﬁcp 37 8-tdrdhyHARRRINE 2- G228 6,7, 8-tetrahydro-

het erocyc
[1,2,4]triazolo[4,3-a]pyrazine, and other monocyclic or fused bicyclic heterocycles

containing 1-4 heteroatoms selected from oxygen, nitrogen and sulfur, and is
optionally substituted from 1 to 3 times with a substituent selected independently at
each occurrence thereof from the group consisting of halogen, cyano, -OR'?, -
NR"R", —-8(0),R", -C(O)R", and C,-C, alkyl, where each of C,—C; alkyl is

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



contai ning one additional nitrogen atomin the ring,
where the heterocycle is optionally substituted on the

w@odastiiosal nitrogen atomw th a substituent sSECBUSEOS/063043
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i ndependently at each occurrence t hereof fromthe
group consisting of phenyl, d1zy| and 5- or
6- menbered aromatic heterocycl es containing 1-3
heteroatorrs sel ect ed fromthe group consisting of
(9] ni
en§ 'R b é&r‘]cztg %ﬂgr \%ftlljl gl% “ﬁ%ﬁ "§ w%%%ﬂ{lgyr %rtce: tE@Fchcd to form a

Ohéﬂcﬂf(@d:lb )éclsub@flbhtﬂlegrcfuﬁ)%hslsﬁrﬁg o’fﬁlpermzsna/\nztdacoplperazmyl 2-
substituents as_defined belowin Rl4 ; or when R4 is

- R0 girdiazergpyl. oegy NRrdRracrenYleil didipzopaier. 8pd phenhtgrogycles
bEb&&ﬁﬁg}Hn%ﬁhﬁﬁnél‘ IP&JO Antth T A9 rﬁ]ﬁl%h&% "RORr &L And
opti ona cont al ni ng ne or ‘more freteroat oms sel ected
f optiortahle sglvsbmned:oms lrmglcmglponfwﬂhxﬁf(gﬁrl todi timegeith a subdtituent

sul fur e brld ed bi cy ing is optionally

S Seeitid inBemr i e Gt Grent Cu ey SrogReaRRtngbr

S fre Jé P c i 13 I

- g%lggééﬁ‘%%&?oom)k }?R) R 9@35 Igr Iet:;?(t(}%fér C%Rric(ﬁ)@b r@ K]‘kkrl or on the
aadilitighainkydges atesn fromt 1etd> 3/\11th with risdoseitudni cql@md:mdcpegdenﬂy

t aij 6-1 t d 1 i
C RELEh B fer Rk P B e Rl S S S B ha .-
CONSIkSt, iwhbréh cQohyYERaT)~CRhlikk Pig @ptiodNlg sﬁb‘itftwt%d fORET & 3 Afes with

bri dged bicyclic ring isoptionally substituted from1
t subBlitycpss Wetireddishasy it Bt'ent s sel ected from the group

cQns |
RS A S W P B S I o
alhktyfocyélB s€loctey Grbanthk gfoup@énﬁﬂtmgyd?ﬂ Iﬁpdrakzyﬂl@ Rkydopipardinyl, 2-
R 13 where each of C-C alk
cyé@ dé\ @twepaeﬁdSeXO lé égaémayh(%“a@&%ﬂpa% a%tﬁih%%ﬁt?rycycles

Elhg%tbe AR ﬁ@oé’é&f‘tﬁ?ﬁ Wi ({gs%gé%'tﬁéjﬁ'& rdcle is

owm 3 1s sele romtegroup
c optsorsiﬂly rsgbsmftutbﬁ on NRkdRtiohal Miregentah kyith, a @Bst@@ent selected

2 dﬁéﬁly a%%gl@gcélg%pg%q%go%% A& tgep NS ina o phnyl, benzyl,
CYfd 9abkoLhRhb¥ ediaforRRtd RA@bE 1@%@%{@@ ed Hef&éastamg Qeldted

times with substituents as c?eélne below i n X
Rf2naihd cRU® cansistermor axygep evttrgen] andselfes mdgre gaghnof the phenyl,

PRI GHEY STeS S I 5 rn 3ame

NMRROGYBititGerfeisedFaye basw iamd*;[o9, 5] -, [6,5]-, [6,6]-
or [6,7]-fused, bicyclic lga{rlboc cles or heteroc cl es

comeaRnigNR- B erEf @Rk s@ﬂ@&?eomf& oFﬁ%W&jﬁbwchc ring
< BRI ® b B s o P AR, SRR i or B G0k

deélesredIfroml thwvgtoup RBddsistingrof oxygen, nitrogen, and sulfur, where the bridged

bicyclic ring is optionally substituted from 1 to 3 times with substituents selected
from the group consisting of C;-Cs alkyl, —C(O)R"?, and —=S(0),R", or either R'® or
R'' is a C;-C; alkyl substituted with a bridged bicyclic ring containing 6-12 carbon
atoms and optionally containing one or more heteroatoms selected from the group
consisting of oxygen, nitrogen, and sulfur, where the bridged bicyclic ring is
optionally substituted from 1 to 3 times with substitutents selected from the group

consisting of C;-C; alkyl, -C(O)R", and -S(O),R"*;



R12 and R13 are taken together with the nitrogen to
which they are attached to forma heterocycl e sel ected

wo eawsnstoe2 gr oup consi sting of piperidine, pyrredT/usne§/063043
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pi perazine, 1, 4-di azepane, norpholine, thionorpholine,
and ot her heterocycles containbng 1- 4 heteroatons

sel ected fromthe group consisting of oxygen,

ni trogen, and sul fur, where the heterocycle i's

OB BBkt B ALUMI LSRR 6 L FED. g o

t bym@mkylﬁllkpnnh@ ecgbmih vﬂ&[’éee&hlolﬁg? 9@6) dRy1pgeds cslqllaagﬁyl and Cy-
ONR 10R1 1" an
oC: @/Q!O%lkkl;? kyl WPé’P@naé%Ydﬂb%}ftu‘@i frogmy ! 4 R{ime $ihsubgRugnts as

ddt ]{ﬁun11 to 3 times with substituents as
?ﬁﬁ gﬁfbM/lh RI5: nis 0, 1, or 2. R4 is

|ndependently selected at each occurrence froma

substituen rou con5| nh 2,
lfzselecteain&% gjoup. R %tlu%% @’I ll‘gdel%leﬁN%

18%13&& I &{dQ,-0 E‘glcefoaﬂiyl%l v&@@:@éﬂcﬁ-gf C —(@6 2 ﬁ @l @é’l: cloalkyl,
C2-Cb éﬁkeny C3-C6 cycl oal Tand

C4nd:@4€y @bfdaeltlkyllaﬁcb'kw0pt1maélyesubadhtedffr0®n 1® 5 tlald& y«hth substituents

C al kynyl, C3-C6 cycloal kyl, and
Cﬁsgg“ @F@éiﬁV%%ﬂ%&l IS optlonally substltuted froml
to 3 times with substituents as defined below in R15 ;

and, R15 i.s independently sel ected at each occurrence
f Ronsndl R sach anlepenslenthe sdecserbiremribe toungorstistingiof phenyl,

h g%@,? mg&z@l}ﬁ éﬁll’nld %é/? a}; r%/ jor 6%&%1&618% %ﬁlﬁl#%ﬁon%bychc

ahyteraefclogtaad PR} [607QUES]-| St [@px]J,fomaaIqu»ycﬁu bsiboé el br
froml to 4 tines mnth substituents as defined abgve
i AetRagyele,conainiggl gy hetaroptonss selgeted fiomnthepsup qamaistige of

a%Q%&%g{ﬁ'&%%éﬁlahd Ellﬂﬁ[r ﬁﬁtxonkﬁ’;ﬁ%%lmﬁ%%&ﬁ 195 4"tBR&ith substituents

véstigatl o rugs, such as
da$dﬁﬁmdmemwwmﬂl @xi ne, atonoxetine, and others that

Ig%pel tgfgela]sﬁ%lg %r:/\?{ijlg 21 {r(;%?lstg g\%hr tbcﬁlctyeya § attac%ed to form a
Sﬁlat%ﬁicwb K¥lc@E& frb APAE LA ct)ﬁﬁgtﬁfgso éﬂgé@%@ BorrdIRifk, lfbgb%razme
with an i nproved efficacy, inprove her apeuti c i ndex,

and-dirzdpaes; mqyfphqlmeaﬂlmmrpmhmemdcmhm hetdrogyies cantaimng 1-4

HRERRLos vl G e o B B (ARRBRE BF Srise B B G suifur, where
t fRRR26ERIC lﬁbgil@tiaﬂly%ﬁﬁktm&@ RoREPRY 3 fided vl ARAbStBlient selected
protein reuptake (Sorbera et al., Drugs of the Future,

25(dgpergigtipaierach egw‘renvmﬁhémf Fomghe E’SPUP ﬁ@@&iismgaxfélgl%yn
¢ BLr DR L OhR GO O YL RUNRER, ERCIEL SR cach of

NEWOpak¥iic optadnally bibseitited fram IstoBdiirass witle s@atinkResss defined

%trlbutqsthe effect of the nedication on a broad
elow in R

nis 0, 1, or 2;

R'* is independently selected at cach occurrence from a substituent in the group
consisting of halogen, -NO,, —OR'?, -NR'’R'", -NR"*C(0),R", -NR"*C(O)NR"*R",
—S(0), R, —CN, -C(O)R ", C-Cg alkyl, C,-Cs alkenyl, C-Cs alkynyl, C3-Cs
cycloalkyl, and Cs4-C; cycloalkylalkyl, where each of C;-Cs alkyl, C,-Cs alkenyl, C,-



spectrum of depression synptons, which include
enoti onal and pai nful physical synptons as well as

w@eoosaiws2to its dual reuptake inhibition of bPCTUS2008/063043
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serotoni n and norepi nephrine. Venl af axi ne, which is

al so reported to be a selecti¥$ serotonin and

nor epi nephri ne reuptake inhibirtor (SNRI class), has

been reported to exhibit a nore rapid onset of action.

T nset.  of [ h I KWt

{ Cr el B8, EPTFieaouR HE0CATE RPEN RS PIRRES i jipb e from
agttd Oninksrvationibrtitaetteas dofed dulpiraiker 7 :rnidbi t or s ( SSRI

cl ass). For exanple, PROQZAC (r), the prototype drug in
this class, can take four weeks or |onger for ful

aptii - ' LY t 3
Aorbspeat il e‘éﬁi??éuzl‘éﬁ%e?%%@%e%hét?ﬁ%n‘”m the group

s ebesixting @f -€Ah hploptre IC(ORIP @KE; hlivkl, BORGT ;NRHR ' 'hes(O).R", aryl,
marketed for the treatnment of, ADHD. Unlike RLTALIN .

( Iau)lcti( ﬁgﬁrgalal , ka‘\"‘ée ﬁ%?ilto(}fﬂileew]e?ﬁ l}e&erﬁegg]dgrapm op‘B(PnalHy substituted

t et MR tifks ARERuL A RIFRXAtdcRBed @ovkiid RI® or no

activity at the dopam ne transporter. As a

r esan oxide therooétdrrephaasadechiecallgheaotpaapde satiathericof. i s not
schedul ed as a control |l ed substance because it has
m ni mal potential for substance abuse. [0015] In a

MpUI8Y Si M RaulisdfreRn@edal GlviestigaabnAgrM gk d€h as duloxetine,
at onoxet i ne, dul oxetine, and venl af axi ne,

t he
cormatans. dpmoresingr ensknibers thagorlomephapististlisbibrough transporter
i £ ; T r ) .
TR L e L e
alfstoreXhichdihg todgs afthdndmpaived bffaaty, dmpiavel fierapeutic index,

treatnent. of central nervous system (CNS) diseases, .
s ARhUBEY depiFedmrml ney et indivatiensp &Q&U‘?’%ﬁ“ﬁ@ g ﬁ\@f Rt ion

e . . I .
e TR ol RS2 SLh(1E BRIy YA er protein
berdusepinbghroerntpaspuoter pfot¢ihecyptaksdforberavae at.j BDrugp of gedsiture,

C RV EDT0ub B HiEh iR riorpairied brelercRba fygptiggty) and
Chi slica o ARES8d fo@ﬁe&%&%@et@%‘?@%t@%ﬁmﬁ digﬁéﬁclﬂéwﬁgﬂjﬁl%uropathic

[0016] The present invention relates to conpounds
r epinedie nkiwdal v diasr readasehery AtrButenthe eHgettoh éhef otdieationgn a broad

structure:, | (A~-E) where: the, carbpn atomdesi gnat.ed i.s
PSS DS s P Sy dien SRR R PR GRR I Ty Rl
6syrapieised walleRRhkietyfo MONAT uptake inHFIE6Y 6f béth serotonin and
carbocycl e or heterocycle selected fromthe group

cBREPEIEPREcoV gatasaRine, ayieh hylso ropasied-tpPe irdrlgftive serotonin and

norepinephrine reuptake inhibitor (SNRI class), has been reported to exhibit a more
rapid onset of action. The late onset of action has been a drawback with the first
generation antidepressants, i.¢., the single action serotonin selective reuptake
inhibitors (SSRI class). For example, PROZAC®, the prototype drug in this class, can
take four weeks or longer for full anti-depressive activity to take effect.

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

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



2H) -yl , pyrimdinyl, pyridazinyl, pyrazinyl,
triazinyl, pyranyl, pyrrolyl, furanyl, thiophenyl,

wo@x@zokwsy i soxazolyl, thiazolyl, isothiazolylPCT/US2008/063043
pyrazol yl, im dazolyl, oxadiazolyl, t hi adi azol yI,
triazolyl, and tetrazolyl, Hgonally substituted from
lto 4t|nes W th substltuents s defined belowin Rl4
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, or other 5- or 6-nenbered aromatic or non-aromatic
”‘8 o\lg%{dl hé?s%%’(%%ﬁ g@? th%E it 1§£&r58ﬁé’d%ie%3as %Oc%ébllﬂédn&?tbgtance
e oat ons sel ecte oup consi

oby@ﬁsb it hhd mageal paadias ftlrfsubstambfab@s&al ly subst ituted
froml1l to 4 tines with substltuents as defined bel ow

| H)(ﬂf}l - or Inca ingmger[sgmgﬁr to tlllegnagqer c 1{116aleajg9nts dike atomoxetine,
lé%%tfn%s %%pén(f eiﬂé? gﬁ%&&éﬁ I‘fléi? Ioﬁ%le %fés é)?/]lltl,gn may exhibit
[ !ttdpmbybd cfbfieaqyotouaatsyHroador synpithine ph de]gtbssmn The cornpounds of the

dl Eﬁy %{}gﬁ?‘g%gtzlglitl %gf) sﬁ%Lfngh n S%ripqg]%g?zeg; : an¥1|1n the treatr}{ent of
b@&?tff)d@ X&%8hy. iysteﬁ?(@@g)rm%%s}’éuch ke G@ﬁ’e@%ﬂ’” Iﬁzaﬁhi‘{llon to providing
benzoi soxazol'yl, 1 ndazolyl, benzoi m dazol yl

bénpioved effishgyl, therraptonyds, ofithe pabsd mmapcm myy also exhibit fewer

| |, [ I [yl , I
gﬁl{l@eg rl @% ﬁ@?ﬁlﬁ%fggt%hgs%g 1?%@0%%% Iéﬂe;%)%ﬂﬁogl %ﬁ ?tftkg Q{GRV}QXnVentlon
Efgseisl a dvdbé frh b reupald idhiytdmoheneothel ad] &ipsatedid be useful

chr onenyl dr obenzocycl ohept enyl ,
t@lrr?’a‘ﬁgﬁiﬁ?mﬁ&@ﬁ‘}% shedanyl | i ndol i zi nyl ,
qgui nol i zi nyl 6aFLth|eno[2,3-d]inidazolyl,
IFprrroIo[Z,S- ]pyridinyl, imdazo[ 1,2-a]pyridinyl,
pyrazol o[ 1, DEBARVEDDESCRIPTIGONAIF THE INVENTION
a]pyridinyl t hi eno[ 2, 3- ]furanyl thieno[2 3-

i nyl, hleno 3, 2- yridinyl, fur

E tef nyl , EPEF[S tznvept}% Ff‘d‘i‘tﬁi/io Copouh rﬁprfsented by
J?éﬁﬂu‘lﬂequﬂ ‘hal MG M StotioFiddPHfdcirdi nyl . thieno[ 2, 3-
] pyrazi nyl, benzo [c][!], 2, oxadlazolyl
benzo[c] ][I, 2, 5]th|ad|azolyl 3, 4- dlhydro-ZFL benzol
][I,4]oxaziny|, inidazo[l,z- al pyrazi nyl ,
6, 7-di hydr o-4H pyrazol o[ 5,1 c][ /[, 4] oxazi nyl,
2-oxo-2,3-dihydrobenzo[J]oxa%oDﬁ@Rg
3, 3-di net hyl - 2- oxoi ndol imyl
H pyrrol o[ 2,3- ]pyridinyl,
benzo[c][I, 2, 5]t hi adi azg).y
a] pyrazinyl, and 3-oxo- [I,2,4]'trig@zol o[ 4, 3-
al pyridin-2(3H)-yl, optionall ’substituted from1 to 4
times with substituents as defined belowin Rl4 , or
other [5,5]-, [6,5]-, [6,6]-, or [6,7]-fused bicyclic
carbocycl es or heterocycl es KArERi ni ng 1-5 het er oat ons
sel ected fromthe group consisting of oxygen,
nitrogen, and sul fur, optionally substituted from1l to
duihefes Wi th substituents as defined belowin R4 ; Rl
is H G-C6 alkyl, C2-C6 al kenyl, C2-C6 alkgnyl, C3-C6
c {itsl qeamAtom glesigaptely™ is in the R or'S configuration; an

-2, 3-di hydr o- |
hb 2, 5] oxadi azol yl ,
2 4]l triazol of 4, 3-

X represents a 5- or 6-membered aromatic or nonaromatic 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,
oxadiazolyl, thiadiazolyl, triazolyl, and tetrazolyl, optionally substituted from 1 to 4



cycl oal kyl al kyl , each of which is optionally
substituted from1l to 3 tines wth substituents as

waledosnewsbel ow in R15 ;R2 is H G -C6 al kyl, Q12652008/063043
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al kenyl, C2-C6 al kynyl, C3-C6 cycloal kyl, or C4-C7
cycl oal kyl al kyl , each of mhlcq IS optlonally
substituted from1 to 3 tinmes With substituents as
defined belowin RL5 ; or R2 is gemdinethyl; R3, R5,

bR SRy RRRSOAENL 36! SFLER§ AT AR SA Romarc

consrstin

6( ﬁI)IRarl)ala,tlc -nkﬂﬁb@ﬁllc]car‘tﬁbydlﬁ @ Hé}érocy@&rs Contalnkeny4 heteroatoms
-C6 al ky n¥ C -C6 .cycloal kyl, and C -C7
C)?@F‘B%‘i frgind| Rgroup\m&%l%m@a%f IpxgEeT:, Rrogen.@ng sglfy pptiangllys

cy%tﬁgg{t%f;gﬁ“qqoq‘l A ith %ﬁ ﬁﬁxeﬁ%% Qahidly cg,pgl 04 &7

kKyl' 1s optiona substltute from1to 3
t Xmss [$45]-h [GrpSbidu eni(s7]aﬁls@tblﬁlcyrént daeooyele or Ri&opyae selected
are each i

,  R5, d t
S iaa s B Ry ey § e baeder b Satectidnlpdizp biopheny .
Oﬁiﬁyﬁf%leh%tl“ﬁH?&tn&I 'dﬂﬁgrcf‘tfeﬁiﬁﬁlrahﬂ ﬁldbl}ﬂrQ%ﬁ%(;l?l indolinyl,

subsStituents as defined belowin
h bblug){;h;i]d;c(aal}nlzbenzg@a@)lyh MIBzothlaz@l[{l b@@)sé{thla@o lyl

Iyt g o G Spe R S O gt nRiYe oo
chetﬁah?d@laﬂﬁtl@l a?dﬁy llnyszc@ﬁm@thﬁn Mumaﬂm?ﬁ cfﬁhKMﬁbM' phthalazinyl,

cl oal k C4-C7 cycl oal kyl al k

oﬁtun@ﬁaalmyy @Gbﬁﬂﬂtﬂfﬁ@@nﬂ banzol 1.8, 4@%@@3 2A3M'<ilhydf0-
SBQ&%ﬂ Hﬁ%&?@ﬁ%ﬁ%ﬁ%&l&%f’g h%?’rdb%n%)]cgclb %461{372 a bridged

bi¢ychi’c’ ring tontainin 'nd
O pdtiabidrobynzo oylidticpiengl, drie liginyquio Hehel; eaﬂahﬁncs[elﬁa}lmdiazo Iyl,

fromthe sisting of oxygen, ni trog and
sdffpprol 91% épmgmﬁk i hiZeqleviidinyt pyrarelohpt-phwadinyl,

iﬁf’ﬁ”“ thgﬁoq&we" Wd& L :thlEﬁ S Myt L&H%h{)gi g@@p{nyl,

from up co s st ng “of

- @(1@)0'{8 I%]pyraillﬂyl ﬁ@@ﬂ]@ﬂldlﬂyl Réo[352-phremidinyl,phicnely|2-

oy sy ol Saibrtisibt Hghaip Yot oy

D)béx%yé] 1 igIo%Baﬁhzolﬂy b&Roydp1,4 'S‘]tlﬁ@éﬁﬁiﬁﬂzl 31mydlﬁy?&b;dH-

rm azo[ i soxazol y hiazo

| bmm[ldtﬁﬂ]pkazmyh mz@ﬁzyal[l 2aslpdhzing) 9[7 dlhﬁrdr@rdlfélmlawlO[S 1-

ﬁi é\f gw bnda%% dmyglﬁﬁé:ﬁgﬁ[dj %%%Og%r %9 (ﬁr?feﬁly?E oxbindolinyl, 2-
dbiamm@lﬁp@@f M@gxﬁbl,o[mlb?@mhgm ZB&le)[@f[m Qrb}]d)xadlazolyl

i ndazol benzi m dazol benzooxazo

R R AL T A TN i un st LA WP
b?flég thh?cﬁg[hyi gﬁgﬁ&ﬁ‘l{éﬂflyf" gﬁ&l@ﬁgl sugﬁﬁ@ég%]om 1 to 4 times with

qU|no I'n nol i
substltuents as defined below in R', or other [5,5]-, [6 51-, [6,6]-, or [6,7]-fused
bicyclic carbocycles or heterocycles containing 1-5 heteroatoms selected from the
group consisting of oxygen, nitrogen, and sulfur, optionally substituted from 1 to 4

times with substituents as defined below in R';

R'is H, C;-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, Cs-Cs cycloalkyl, or C4-C5
cycloalkylalkyl, each of which is optionally substituted from 1 to 3 times with

substituents as defined below in R';



ci nnol i nyl, pthal azi nyl, quinoxalinyl,
2, 3-di hydr o-benzo[ |, 4] di oxi nyl, benzo[l, 2, 3]tri azi nyl,

whenwzoflos2, 4] tri azi nyl, 4H chronenyl, indoli zi PgT/1S2008/063043
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qui nol i zi nyl, 6a -thieno[ 2, 3-d]im dazol yl,
-pyrrolo[2,3- ] pyridinyl, |n1q§zo[ 1, 2-a] pyridinyl,
pyrazol o[ I, 5- a]pyridinyl 4]triazo|o[4,3-
a]pyr|d|nyl , 2, 4]tr|azolo[l - a] pyridinyl,

tgzz%%{ §6 a%kﬁ yfca 6'33 eny ngct%ﬁgat% y}@’gc;b%%y%'a}kyl, or Cs-Cs

f uy@{)ﬁkﬂau(}pyadhobﬂwﬁlch tsmpaﬁﬂzilﬁy SZlbét]tmeﬂiffﬁnﬂil iy B times with
furogs 2- J]pyrinmdinyl ,thieno[2,3- ]pyrazinyl,
i AR QEPSEQ %UW%%Y R 86, 7,8 tetrahydr0|n1dazo[
6, 7- dlhydro 4/f pyrazol o [5, 1-c]
[%’Eﬁ%ﬁ%?ﬁﬁi - 0X0- 2, 3-di hydr obenzo[ J] oxazol yl ,
, 3-di met hyl - 2- oxoindolinyl 2- 0x0- 2, 3-di hydr ol

- RYr plo 3- ridin benzo 2, 5] oxadi azol y
b@*ﬁz%[ a5 R Sreesh Bt o gy Sel%ctéé ﬁmm%%w%%g orH,
]E_)ﬁlhlog& K@RIMS(O)H 13 —CN —C(O)RY, -NR'R", C;-Cy alkyl, C,- |6a11<enyl

,6,7,8-tetrahydro-[1,2 4]triazol o[ 4, 3- a] pyrazi ny
[ Co X siltymy h £ oG] O@C@alka] pyd é:m(hydycloalkylalkyl where each of the C;—Cs

iy NG Ey e e T @nﬁe%%@gloalkylalkyl is

abpfidallG sEbsti@ed &baMBio zcuﬂﬁ@mﬁu ghibsEinatsh Qi)éﬁh&isbe%w inR"; 0
heterocycles, or [5,5]- ]Hgg [6, 6] -
[ & 7% pid Bd atsi eyl Independenibes 81 @6 WHW@{@@r%}@@V@@ carbocycle or

¢ %‘t%?d 9&1@ gop%foﬁalg%u% QR ATFort 3 'u‘? ﬁtn%ge fv%ﬁ'“@u‘ioﬁ%u&{t? bﬁ’deifned

consi's , nitrog

sbblstvi ih®'ed froml to 4 tlmes W|th substltuents as
defined belowin R14 ; provided that for conpounds of
formula 1A, X is substituted phenyl and R4 is

sphst iyt DHRCY CL I3 y.C a&r oK1 [
p!rko?/slt i&éﬁilfg%ggo? gr ’ c%%‘p)olgnd? IgT Cdf‘(bﬁlr}ul Ea(IILHIKBR X@F LA C-C
salkstylt Gt-€d alkiyoylc C'B-<C6 ayylbalbyl, heCelo ayglbalhyidlkl?k} where cach of the

okl hi e Ao hsGAUS TN Cromareke s feCo Y
S H?ﬁ&dl@ﬁlﬁ?l @f&gﬂé{ﬁall@'%[b&utb§ ﬁHm t (R 8mes W%(l@)lbsﬂﬁie%ts as defined
CN, hal ogen, or C -C6 al kyl,

éDW1eétﬁ of the G -C alkyl is optlonally substi tuted
f t .
| R Bgotidisd s FE bk spn PR A Ehen BB i Royaining
i Sn@ bbsbid hk@6atbng ¥61kéted 863 the prdiplcehaaing ofaﬁsé%\l& nitfogen, and
-OR12, -S(O nR13 , CCORLI3, -NRIORL

hamlégewheré rthecﬁ)rlct%d higyglic ringsreptiendly wbstithtsd dronos tap kiynes with
u%‘t%p{litém?%élé/ctecd@ tﬁ@%r%g% F&%@t&lg&ﬁ g/‘?' d3 alky?, = (E)Blélgd

uen as d I ne oW I n Provi
thatnﬂd?(ﬁonpounds of fornula IE, Xis substltuted
mopocycli c heéeroaryl and R4 is substituted nonocyclic

oR B§ W@yh Py X}i -8;;0-@&1@@01&2@ -yl, pyrimidinyl, pyridazinyl, pyrazmyl 6-
oxopyridazin-1(6H)-yl, triazinyl, pyranyl, furanyl, pyrrolyl, thiophenyl, pyrazolyl,

imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl,
thiadiazolyl, tetrazolyl, indanyl, indenyl, indolyl, isoindolyl, benzofuranyl,
benzothiophenyl, indolinyl, dihydrobenzofuranyl, dihydrobenzothiophenyl, indazolyl,
benzimidazolyl, benzooxazolyl, benzothiazolyl, benzoisoxazolyl, benzoisothiazolyl,
benzotriazolyl, benzo[ 1,3]dioxolyl, naphthyl, quinolinyl, isoquinolinyl, quinazolinyl,
cinnolinyl, pthalazinyl, quinoxalinyl, 2,3-dihydro-benzo[1,4]dioxinyl,
benzo[1,2,3]triazinyl, benzo[1,2,4]triazinyl, 4H-chromenyl, indolizinyl, quinolizinyl,



R7 is selected fromthe group consisting of H-S(O
nR13 , -C(OR 13, C-C6 alkyl, C- C6 alkenyl, C -C6

wa@bdognylog2 C - C6 cycl oal kyl, and C4- C7 cycl oal kptEIUK2008/063043
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where each of G - 6 al kyl, C2-C6 al kenyl, C2-C6

al kynyl, C3-C6 cycl oal kyl, angd_C4-C7 cycl oal kyl al kyl
is optionally substituted froml to 3 tines with
substituents as defined belowin RL5 ; R8 is selected

! b 8 PR ROSE L Do NN, infdhdid 3 appyridiny,

CPyiaola[ k&aYyridGA, 06, 2a4]‘efmwlo[4 @mﬁldmml [@al Mstiazoami&
CA-C7. cy cloalk%lalk wher e _ea y
cglresidgivkdhignol ézb]égawlkgh#@mD wlpmw dh@apﬁéy% -bIpyFiding.

i i SRR O R S

od]paﬁnadmyR&uamcngempﬁ@amaynj/m;dam[ﬂ R-dlhgrapingl 55607, 8hat

onl e.of, Rt_.and R8 .is thyl: RO | , )

héﬂ%aé Sirgadn1 2 L Raae i s T RoA-Dyiorplo G 1 i eoainy. 2-
OI R (B b&fzo@oxaz@@rl & KWimdtByIORbAR@ Y1, 2-0x0-2,3-dihydro-

substltuted fro times with substitdents as

déHrm@ldél%b\]pmdms benZRid][ lah8JoRadiazadyle bereobr][ 1,2,5]thiadiazolyl,

| RIS b BRI AT Jion el o O B GPTT el

Cﬁﬂ?ﬂy@@}n@[' [d'i‘é]ﬂh‘iaz ,8- Cﬁl@ﬁ‘@ll@{ 1, Coxo-[ (B, ZIt'jlﬂrﬂﬁ)z’(i)lo[4C§a{~ﬁrr1dln-
y

écloalk , and 7 cycl oal yIaIkyI IS optiona
sdeHDHy! @aoq&ﬂé@h@nﬁo‘/ls of pthé@v@ft@wm@mbgneﬁtamw qgdlon-aromatic

R e R e e

pbRylic c@b@@yles oBh¢lerotiees &ntmlngimhﬁn@fbadnmaleay@ Eﬂom the
het er ocycl es, mhere each of the phen benzy
o BT AR e PR ey @mqgemnérsakf% . 1qriglly ﬁ?b%@? §rom lto4

SHRRG Witk GO G & dfindy bEBRSWILY Substifuents ag

ow i n R10 and Rf 1 are taken together
mnth the nitrogen to mhlch they are attached to forma

satur artiall rated .nonocycl j f used
o pisaftidhndbuRBinne: JupBuladhr Ramaat gy b and e
C@ﬁb%'tlﬁftéd"ﬁoﬁcﬁcyléh@gfEl@jrd’lf%’arﬂerh@{ek&kﬁe nor phol i ne,

t hi onor phol i né, [, 2] oxazinane, i soxazol i di ne,

2 prowagdsidshatifol mpouadmﬁfpynulelleanubst@dﬁmyth orylwo,
t hi 8-tet h
SHEs P 38 RE S b M rpanbi e s SrRO%RG S TbaBa b Ty

ap i the, foediniuRes oMBAAEH ST K i9kuthtited fHesYIGhidR" is H,
hetehoc cles contalpngfl A het eroat oms sel ected from

ox@@en DR o e Bnd RUk -Chinbrlpgengpt € ohaplkyl, where cach of
chl. Elﬁgl dlfé g&jall&%ug’ ﬁtg@ M i H) ?tlﬁl%?%ﬁthtg@gsg#uep}soarsn defined

eac occurrence
thdo@nﬁmdscon3|st|ng of hal ogen, cyano -OR12 , -
NR12 S(O C( O al kyl
glegé@ﬁ fgl% C@p%ﬂi %ﬁ figprpul?agD X is sﬂabstltuted ‘tgl;élychc a¥yl or

heteroaryl and R* is H, -OR"?, —S(O)nR13 , C(O)R13 ,-NR'“R'!_ -CN, halogen, or C;-Cg
alkyl, where each of the C;-Cs alkyl is optionally substituted from 1 to 3 times with
substituents as defined below in R'”; and

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

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

R’ is selected from the group consisting of H,—S(0),R"*, —C(O)R", C,-Cs alkyl, C,-
Cs alkenyl, C,-Cs alkynyl, Cs-Cg cycloalkyl, and C4-C5 cycloalkylalkyl, where each of



optionally substituted from1 to 3 tinmes with
substituents as defined belowin R15 ; RI0 and R1 1

w@em@stialoen t ogether with the nitrogen to whi chPeheg2088/@3043
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attached to forma heterocycle selected fromthe group
consi sting of piperazine, 2-o§gpiperazinyl, 2-

oxo- |, 4-di azepanyl, 5-oxo-1, 4-di azepanyl,

1, 4-di azepane, and ot her heterocycl es containing one

addi itr 0 rin e

hggerbltﬁggigi’ed"zi'és? ag‘?ﬁ y%?&ﬁ%é&@g’ﬁ Tut %’c‘f lo\éﬂglg.’ P ?inltg'%ar bon
Weldlodlkydnik i @pBondllyBabitiittd &osLbsi 3 tikenivithaubgingshts as defined
i ndependent |y at each occurrence thereof fromthe

gPBlgp Bdnsi sting of hal ogen, cyano, -OR12 , -NRL2R13 ,
-S(O nR13 , -CCOR 13, and G-C4 al kyl, or on the
additional nitrogen atomfrom1l to 3 tines with a

s BB s¢ sclasentfrae kecgredp todspieg dEHt halogdn, e@RY, 686D, RENCEN,

th fis f th 0 cqQnsi stin f S(O nR1 -C(O

13 R RS B e ke B B R G-ty A1, an
0L, ORI LIYIKGHASA | i€ Bach! T, L, Qi3 1L DR Salkbrdyll C,-Cy alkynyl, Cs-
suéé?i ugntg géﬁdefine% beI6M/fn%§152; éﬁo gﬂd2R16i yny ’

afe cydeahyl agbCr€r cydlodikylnky histoptigelytsubsthiute fiohel tead Emes

attached.to form.a heterocygie selected fromthe group
c S ﬁgﬁ&e%% asp‘E&élF‘EE?lﬂ‘@,m?- oxXbpi per azi nyl , 2-

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

1, 4-di azepane, and ot her heterpc¥cles contaip%&g pne
adftdiand Bnare gen-digepshylay Bhrtherproreo tahenly whe pERt ped R™ is gem-
hg%g%gﬁycle is optionally substituted on the

additrohal nitrogen atomw th a substituent sel ected

i ndependently at each occurrence thereof fromthe

grQup. consi sting, of phenyl, benzyl, and,5-, or

8 RnHehaeecar Qs SR et et o kel eoNe Bk Ry Wherg cach of C; ~Co
ii LR B SBSH EE OB LTS (B MR ORI Sk Rlincd betow in
pRenyl, benzyl, and 5- and 6-nmenbered heterocycle is
optionally substituted from1l to 3 tines with

substituents as defined belowin Rl4 ; or when R4 is

- R 3R fe cabh DdIPRIRAy dIER&T frEHAhOEroB bohststihg of H,

bri dged bl%éC|lC ring containing 6-12 carbon atons and
op@ngﬂBai , IG-(aotitydi (i-g cxmhenliar], andr(e-Geexsladitybatsyls whersteach of C,

(MO R RRS) Rh R Lo PIYRE Rl (2B Sty fom
s uhs Bitinmtsedtt §udBRitheritd a3ddfinde St i FE&bst i t uent s

sel.gcted fromthe group consisting of G -C3 alkyl,
_ B('OR R'3 are epgh indspeydeniy selectest framthe gromp gorsistiRg of phenyl,
a. G - u c
oSSt Stler 35 B R bR RO B R, Wk falt e
opReril, benrE, el Broodtombaed avhecdydit doictdegclgivoygionally

of oxygen, njitrogen, an ul fur, whepe the

ggﬁ%@%ﬁéﬁﬁw& 03 HNFGVIt él&sgaﬁaﬁwgg BefQyr Bkt r om 1

t R'Byfd KBS MNakéh ég&ﬁ&' Wit ﬁ{%ﬁﬁtrég%h% W@Chft[lmlre BB HAYP form a
saturated or partially saturated monocyclic or fused bicyclic heterocycle selected from
the group consisting of piperidine, pyrrolidine, morpholine, thiomorpholine,
[1,2]oxazinane, isoxazolidine, 2-oxopiperidinyl, 2-oxopyrrolidinyl, 3-oxomorpholino,
3-oxothiomorpholino, 5,6,7,8-tetrahydroimidazo[1,2-a]pyrazine, 5,6,7,8-tetrahydro-
[1,2,4]triazolo[4,3-a]pyrazine, and other monocyclic or fused bicyclic heterocycles
containing 1-4 heteroatoms selected from oxygen, nitrogen and sulfur, and is

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



consisting of G-C 3 alkyl, -C(OR 13 , and -S(O nR13
7 R 12 is selected fromthe group consisting of H,

\Nénmﬁn4mkkyl, C -C cycloal kyl, C -C cycl oal kyl ed®RYE2008/063043
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and -C(OR, 13 , where each of G-C 6 alkyl, C3-C6
cycl oal kyl, and C4- C cycloal§¥lalkyl Is optionally

substituted froml to 3 tines Wth substituents as
defined belowin RL5 ; R13 is selected fromthe group

C i SLJ f,. H - | - 12

c SRR o C S b, S8yl Mgy & g0 -

ONRE'B ald(),R ' C3-C00)RY cdndal k¢ alk @ndh&4-caoh of C;—Cy alkyl is

cycl.oal kyl al kyl is optionally substituted from1l to 3 |

¢ PRanaHy SO ed fiptehtoss AgewRith ReRptientgs idgfipersbelovy in R

Ri2 gk Rk @& GCRed DAE ARSI o SBHAh S b AR A% form o
, benzyl, z ,

group consli sti ng pheny pyri I ny
pheterdcgiclnptlectpy fram thy lgroup-coosisttrgnemienredna 2amapiperazinyl, 2-
nonocycl.ic heterocycles, and [5,5].-, [6,5]-,.,[6,6]-,
PP e R Broag BT o aeath At ks fgtycle
C OB tinHothe bl @it BRAIGH PGSR Tord ¢ BEURY, WhOR BRSO is
consi sting of oxygen, nitrogen, and sulfur, optionally

s aperallytselbbtitutotdon a riog 4atbonwgthiireh 1gaBgimespeitht & substituent
def.i ned. hel ow i R14 : or R12 and 3 e taken . .
SHetRE G Pen R et oQuntHS RParf R0 ublr Swisinest

t QalbénNcfarfvet @RTCHCR ER Sel 8@)e” fra@m)RHeatit 0L, alkyl, or on the

consi sting of piperidine, pyrrolidine, piperazing,

1 additiprat apeagen atant FRE § 193 MR Wb e pHbitityat sederedingependently
h r Qi - eter. 0 lect 0

L ERBLE SaEADLR Sl SRS B5ECt St e
WaR fatkyl, Meéhegth edahcyfaleCly slkepisioptichdlly sabiisihted Gload] fo Dtimts with
to 3 tines mﬁ%h a ?ubstiguent sel ected i ndependently
aBuRSHESNS A6 GF K& Bof from the group consisting

?flé(ldg)@dqgle Are ﬁM&%get&%ﬂlﬁtbe[@&%m&ﬁé&ich th(%ﬁg% RitdGved 604 form a

NR 10R1 1 an a e ea of Cl-
ahktgtociysle sgtétod &bhyths ghsipi cousistchgf afqgrpctaine, 3-dxioppsrarinyh 2-

substi tuents as_defi.ned. bel ow i A5 : n i , 1, or

S R rAnds e Eoieaiagh bd-dit-cad abd eis BipBtycles
f COMRInPURR tldl B R4 difoddABudHh M GRS WibicNBe RtcldayQIRN,
-NO 2, -OR12, -NR 1 1, -NR12C(O 2R13 , -NR
120(@pNR saRIBed oisthe)additiRnd nitrogon, atorgMhR: wdstitugit-sgiscted

L kyl . C2-C6, al |, C2-Cb Kk [, C3-C6. | kyl.,
2 e g o PR o P Wb SR S i benay,
Cend8- @ kaiberedarorhticahdtdtBycles Confethisy C3ARydtomaBdected

C4- C7 cycloal kyl al kyl is optionally substituted from
from the ‘group consisting of oxygen, nitrogen, and sulfur, where each of the phenyl,

benzyl, and 5- and 6-membered heterocycle is optionally substituted from 1 to 3 times
with substituents as defined below in R'*; or

when R* is -NR'’R" or -C(O)NR'’R", ecither R'® or R"" is a bridged bicyclic ring
containing 6-12 carbon atoms and optionally containing one or more heteroatoms
selected from the group consisting of oxygen, nitrogen, and sulfur, where the bridged
bicyclic ring is optionally substituted from 1 to 3 times with substituents selected
from the group consisting of C;-Cs alkyl, —C(O)R"?, and —=S(0),R", or either R'® or
R'' is a C;-C; alkyl substituted with a bridged bicyclic ring containing 6-12 carbon
atoms and optionally containing one or more heteroatoms selected from the group

consisting of oxygen, nitrogen, and sulfur, where the bridged bicyclic ring is



1to 3tines with substituents as defined below in R15
and R15 is independently selected at each occurrence

wo ewsnaosubsti tuent in the group consisting of PETZNGS2008/063043
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hal ogen, C(OR13 , G -C3 alkyl, -OR12 , -NRIORL 1,
-S(O nR13 , aryl, and heterog yl, where each of the
aryl or heteroaryl groups is gtionally substi tuted
froml to 4 times with substituents as defined above

in_R14 .. ' , . . ' |
R T Y T e
t bomsirging ot (4 @ ales crd(hRbnamaf -(ORRIAvent i on, the

followi ng terns, unless otherw se indicated, shall be
understood to have the foll ow ng neani ngs. [0018] The

t nm [1] M , [1] o H H
St ST Bl G BRI Sune RRTE-€, RACELE s bRL CorC
ocy@oal iylelkyl, ngd FH6(@RIavdreat tach off it —CaralkyloGt-8k nydoakyply and Cy-

e carbon-carbon dqubl e bonqs. Representative .
o Ge R RSP sRyetaly e bad Nyl Ghohttyp with Stbstituents as
cyefilaaxydw it ¢l opent enyl, cycl ohexenyl, and the |ike,
[0019] The term "nonocyclic heterocycle" nmeans a

nonocyclic ring system consisting of about 5 to 8 ring
at.ons, preferably 5 or 6,. in I CRa681 0 re o e
2 ors sr RO BoR Y ey Bicahiin e areaR Sy Cot R Gk
Caydiedkylf &d €xanplidoallylhlkQl Qhere0oa¥l 6NC, - aHKLf OL-Cs Htfoalkyl,
prefix aza, oxa, or thio before heterocycle neans that

afnd East caclﬁqtl{(ylg@qhi’s qpkiy@q:‘lhl’ substityfgH ffiigm A ¢@Atimes with substituents
rgg&gﬁ%h%%kxwmhgigﬁesent as a ring atom A nitrogen
atom of " a

eteroaryl is optionally oxidized to the
correspondi ng N-oxide. The ring is nonaromatic, but

may, be fysed to.an aromatic ring. Representative
ek e e instepE1deatly prlpdiesbl G Eoup fensisting of phenyl

i ! it . ' T ke ' '
DARER e RS RS AR e OOty

r hetgreeysltemaofs,5]-1 [6,dH 6o ]-8or [i6r1-fosdtbacy clit oabpcycles or

pr ef er ahl 6. .The rj is aronptjc.. Representative
RSy £ PO BE, o BRI AT o @i of

[ QQ?g”eh, ﬂ'iﬁ%géﬁi,‘ Ly Eﬁf&ﬂ@ﬂtio%al‘l@ ﬂﬁﬁMﬁﬂtéd@fré}ﬁtl% QAGHRBVith substituents
means_a nonocyclic ring system consisting of about 5

t os definedgelmvomR mref erably 5 or 6, in which one or

TR Rl B R R PR e o o

S HbfettcyclT Recpb@fibin tAE @rou@@nsiGtingt ¢ pp PRI, Byrrolidine, piperazine,
heterocycl e neans thatat |east a nitrogen, oxy

s birdipzapprmmmarekqlivst ihimerpholineppndsether egeracyiclay §§£@@%{g 1-4
?ggl{efwogl%grgépsregetgge?nfg{nﬁ glekeré@ gﬁg{syshné of S@Qeﬁ,ﬂﬁhh é’en? élll(gélﬁﬁlg, where
the heterocycle is optionally substituted from 1 to 3 times with a substituent selected

independently at each occurrence thereof from the group consisting of halogen,
cyano, -OR'®, —=S(0),R'’, ~C(O)R'’, -C(O)NR'’R"" and C-Cj alkyl, where each of
C1—C4 alkyl is optionally substituted from 1 to 3 times with substituents as defined

below in R';
nis 0, 1, or 2;

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

consisting of halogen, -NO,, —OR'?, -NR'’R'", -NR"*C(0),R", -NR"*C(O)NR"*R",



The ring is aromatic. Representative aromatic
nmonocyclic heterocycles include pyrrole, pyridine,

wozxaz0k®sg2 t hi azol e, and the |ike. For |actam apal/08208%063043
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of "aromatic nonocyclic heterocycles” such as
pyridin-2(1 H)-one, pyridazin-3(2H)-one, and the |iKke,
when t hese | act am anal ogues ar structurally connected
t hrough t he nitrogen aton1adjacent to the | actam

CaRInH AESE 164 gl o0k, 9 BB Sy, .

mopaeatkyli a:noh@ €¥ eyql@dueylalkyl ammaialm oecm Iaudynl@ Cs alkenyl Co-
i nvention. 22] The term "fused bicyclic carboc

méaakyayhCe |cweloal|kﬁlg anq Gr-Emenelpalielalyh s tigna st StftBted from
(1)2( tétﬁg'ﬁ&e%%ﬁpﬁlb?ta%‘iﬁs am&fn%a%giﬁxv 9 105 J4Q- One or both

erings i1s/are aromatic resentative fused
bi cyclic carbocycl es include |ndenyl i ndanyl ,

napht hyl , dj hydranapht hyl , tetrahydronapht hyl,

Ay el AR B B AN 8%?6&%@%%%5%@@ in the group
t%&&ﬁﬁ%@%@béﬂlﬁgﬁ &Phﬁé?&ﬁytrcﬁwﬁyiﬂnglﬁ@RmR@02§&Jﬂﬁ@ aryl,
term "fused bicyclic heterocycle" neans a bicyclic
r endyhgyoaen wioms pachiof gheodryh@dmter@arvbgrmspsr isogtienabiysybstituted

pr.ef e e4of t he atons

PRSHELATS tires PishSibsetea e aRaT s TR b

Caf BOOxidé HerdF Rl harmidelQELI, acEY@eNsalthergt, f ur . The
prefi x aza, oxa, or thio before heterocycle neans that

at[ﬂqléhst a Aistedeieveoadgbiougbeut i daseriptionrgf the invention, the
cﬁﬁ)%‘%lé geﬂﬁx urllSs B{q%f«%é cafed! F'P“‘ b%tl%g}: 88%6 hSRe following

om o eter oa 'S optiona
C@Kﬂﬂ&'@ndlng N-OX|de Representatlve fused bicyclic
het er ocycl es_incl ude benzofuranyl benzot hi ophenyl ,

beHA8i sot hi d2615M, " pIRE 5’6)@5926}’6113 mﬁﬁ&aﬁz@pwcychc ring system of
| BAQLYbut 8'1‘?% QAnYdtom! "15%}13 a% % benzeh s %Fé’[lo)ﬂatlc but may
enzotri azol

benzooxaz enzot |azo
i noanalnk o moag parbordcaripon dqn;tﬂ@b@ids[ Reﬁpesaitqimlrdonwychc

1,2, 4 idinyl, 5 6,7, 8-
| EParb s Ry aren b Vo Aol s RpRidivtypyclohexenyl, and the
[hkg 4]triazol o[ 4, 3- a]pyrazinyl, thieno[2, 3-
pyridi nyl, thleno[S 2- ]pyrldlnyl | Hpyrrolof 2, 3-
198i nyl , Tohtame mmnoemlmi@tqymboﬂma@ph@mpcychc ring system
d hydr ob d
SO R ATt AR e e B PRI iapgior more of he

qdionazf thdwhg S}@teﬁﬂﬁfalr@yﬂemeﬁ]t@d T&)ﬂi@@"[halﬂ)darbon for example, nitrogen,
benzo[l, 2,3 tr|a2|n§ benzo 2, 4]t r|a2|nyl and the
K&

| PkEEenpofsulfye t Bhs B FuO¥aGT thlpdpg e b@t@]gp@yqlg means that at least a

hﬁhlg)rggif ogéyge;‘nd log Fl%ﬁg%g(] respgctlveéy és P_Besent as a rln %0[1111 A nitrogen

| htoen ofhiencrohss & dpalohalpsoﬁmaéd)@uﬁs C@T@pﬁﬁdlmg?N%Pﬁdié YThe ring is
connect ed through the nitrogen atom adjacent to the
| BeRUAMaUG- SYhRY be Fessd 19 st Hamatn &psgﬁégreéffntaéws Fegnogyclic

m@@@égélbiﬁ%fu% ?g%?lllﬁn@ Aﬁpé}ﬁﬂ% gﬁ%ﬁgmésandftﬁé fife.

bi cycl etero accordance with
[0020] The term “aromatic monocyclic carbocycle” means a monocyclic ring

system of 5 to about 8 ring carbon atoms, preferably 6. The ring is aromatic.
Representative monocyclic carbocycles include phenyl, and the like.

[0021] The term “aromatic monocyclic heterocycle” means a monocyclic ring
system consisting of about 5 to 8 ring atoms, preferably 5 or 6, in which one or more
of the atoms in the ring system is/are element(s) other than carbon, for example,

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



i nvention. [0024] The term "bridged bicyclic ring"
means a bridged bicyclic ring containing 6-12 carbon

w@t@sa4@msr optionally containing one or nore PCT/US2008/063043
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het er oat ons sel ected fromthe group consisting of
oxygen, nitrogen, and sul fur. Representative bridged
bi cyclic rings include quinucP di ne,

9- azabi cycl o[ 3. 3. 1] nonane, 7-

azahj l 2. 1] hept.an - - -

e TRy RS S, respestisly s presempa i eom- A
Therdgef monabkyhiteroBgn s optioadliyphadized foyde osrasshomdigg Dugxide.
whi ch nmay be strai ght or, branched having about 1 to
ab8a{ng ITHPHEHC-aRBRFgSInERty A araEpasicmonBCYHcHisterapslss dlude

8?%81% é}ﬁ{a‘?né B0l 'tl'ﬁéééotleg QYRR 1HLC %?E‘lfpﬁf; %lo r%u% BY*aromatic

pro aré attached to a linear a
Repme st dictevaryaleKy/duch me ppsdinddg | Hpenaypyhgd zin-8(H)kqne, and the

npropyl, j-propyl, n-butyl, t-butyl, n-pe |, apd .

S ks thesBsim phlog i o siveBiig I caraaed dfpuehitBhaiogen

hY nO&RARAN IO R 8PS BT Nthede MBtaROIRBLELHF AGHBiEmonocyclic
bond and which may be straight or branched having 2 to

abetgtocgicle archomsidtrsdws i ‘arotatic olvapeycliPhefeercyeld” &l dasnydance with
gr,oups h?ve 2 to about 4 carbon atons in the chain.
Bﬂgﬁ &4 %ans that one or nore | ower al kyl groups

SpeU22ps Net Mk terft ‘Mided MicyRli® Btbo@ict:"ahdans Bettyt Be Ang system
I i near al kenyl chain. Representative al kenyl groups

i aensirdiagef rboni (8 to g sinarpprbon piasng, @raferably foori L0p 1inergyboth of the

[ m" " .an.-al i ic. .

AP naEhE, bRt TS NI ipoiuds igdenyt,
bqgminjamdathlibyI,Mih%toﬁ@hﬁtyﬂ,ﬁtétgﬂiﬁrdﬁfnablﬁtﬁyﬂ? bmog@l?liegtea?zl; 0
about car bon ato in the chain. Preferred al kyny

g ﬁ%ﬂ@%ﬁ%@o h@t%{gil}?t@ye%absaw cxeloheptonyl.iame thalafen’

By ed ne a QL1 ¥ :

O], e a8 RS LU ERL  er  MBo yom

| coresaatinglol wboylt 8abdB ming Repmse perftrably\Weorall Ok ynyhichy ooeipsmore of the

i ncl ude et hynyl r vyl , n-but |, 2-butynyl, .
SRy BT e pare e Figsafbomnit Egphple. nitogen,

" 6 GdeBabkylfur. MERNSrefix RON 0RE, WFRkib b RO Aete oy Tt hich ey @hi & least a
ring system of about 3 to about 7 carbon atons,

phfogembixyger, oabalitr afm,gespisolincly, ispickan agg oing atom. A nitrogen

R t iC.G Kyl includ :

S BERERb O btS, ERAREISY Suplr S Bl e

[ @RBRkenthtRetfasombiGxtit atelock albkitlcludo®ais fidanyl, benzothiophenyl,
c%c oal kyl -al kyl -group in which the cyplpalk¥L and
abrizoisgtteazadyl deanreiserdrelybiindazalybriedadylt pindalyl, indolizinyl,

CYEL BTN OB 8 S ESSPIARAT il
abfpyeitling 1, peruzc o 1,6 @ eyriditwlf i1y 4]thiazolo 03-a]pyridinyl, 5,6,7,8-
tetrahydro-[1,2,4]triazolo[4,3-a]pyrazinyl, [1,2,4]triazolo[4,3-a]pyrazinyl, thieno[2,3-
blpyridinyl, thieno[3,2-b]pyridinyl, 1H-pyrrolo[2,3-b]pyridinyl, chromenyl,
dihydrobenzothiophenyl, dihydrobenzofuranyl, indolinyl, quinolinyl, isoquinolinyl,
4H-quinolizinyl, 9aH-quinolizinyl, quinazolinyl, cinnolinyl, quinoxalinyl,
benzo[1,2,3]triazinyl, benzo[1,2,4]triazinyl, and the like. For lactam analogues of
“fused bicyclic heterocycles” such as [1,2,4]triazolo[4,3-a]pyridin-3(2H)-one, and the
like, when these lactams analogues are structurally connected through the nitrogen

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



systemof 6 to about 14 carbon atons, preferably of 6
to about 10 carbon atonms. Representative aryl groups

wo pmBadesphenyl and naphthyl. [0031] The ter m PCT/US2008/063043
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"heteroaryl” neans an aromatic nonocyclic or

mul ticyclic ring systemof 6 %g about 14 ring atons,
preferably of 6 to about 10 ri'ng atons, in which one
or nore of the atons in the ring systen1is/are

© Ih@t%?o%él% )are c% ngldelteg%g “ﬁg&? ?1'3}101 c eﬁf{)&%@ ”qn F@éo%a%gg Wwith this

gen- or resen Ive

[ Iilﬁdeﬁd@l pyrl di nyl, pyridazinyl and qui noI | nyI [0032]
The term "al koxy" mnmeans an al kyl - O-group where the
al kyl group is as herein described. Represent ative

S 50U o) AP Dt PRUEBE Y o

hatht@ihmgr6 1hairbge atonsead S)pﬁd)nfdiwcmpntahimg e (hrrrmsm Jheteroatoms

034] The term " hal oal k nmeans br anched
e‘%i"i g ¢ grpap gontiRting l?ﬁgg%/nl’ g a{‘lﬁ trl‘& l%—?‘éﬂ“‘éeﬂtaﬁ%
h%h@ 1cW1‘1%ﬁr§1g§ ﬂ{%hﬁie inu%&hﬁ@ 9- §za%§:y@l%[333 N fdassd, bed.
Sl al
[ 0035] The term "hal oal koxy" means a C koxy group

satﬁémcrylcwt[éa lﬂ;lyepa@tnel ééshazahleyﬁa[%é]ncfan@ mpd\t%eelul@ t he

LIRS DL ene B TP u BRI BR 1y X lonaie THER mey be

0BEaiglkt JFDidhchydhQaRNatt | RealitRs b @adbe dtodtsOMthSchain. Branched
replaced with a selection fromthe indicated group,

p megngddt enear mafe I@fé@a&%gwwﬁm as npshytagthylar aviesy! pes

{éac%)é& ?oeeg ﬁlear a'&é&f{:ﬁﬁaﬁ f{%érg ta."flilfg %Pgr%{lpsawluﬁg n{eﬂﬁll ethyl, n-

rogen a elr

S phﬁatyl tl-llbﬁﬂiyl I1BbieL, ub(uyl &L—pelﬁﬂ) and }rpentidl. hydr ogens on
the atom are replaced. Conbinations of ubstituents

al28} vari dBf &smaalkepyy mesas g %hnmrlg/ yfrogqrben group containing a
C AL %%ﬁbeﬂ Aofi 12 'Bgllﬁd b whihht t@fjép brit¥ched th@l%g 2 to about

conpoun e structur ant a conpoun
t bahrbos agufif indhechaity Prefust ail@nyhgmupsehaws Gltatbaun 4taarten atoms

useful degree of purity froma reactio xt ure, . and

£ B Ikt o Braene: Hiensy et ogios dore ﬁ)&eaaﬂw?q RrOuRy ich 25 methyl,

[ Q@@ﬂ)r ﬁh?ylta% Eﬁacﬁé’d'Wl'ﬂ&%r Qﬂieﬁ}h @hhiRv KR ﬂe@é’htatlv%rlﬂieny dgroups
equi val'ent” expressions, are neant to enbrace conpounds

ofnchuteethenyk, @rthﬂen-b@mn@ apdi-heteeylnbef or e descri bed,

o hcout | i bt aornsaf pEliEhvongtuen smpagonaining

e c@rboRyGibah @@ple voed £nd WRiCE iy etstr8RhPS traddhed having 2 to about 6
Simlarly, reference to internedi ates, whether or not

t Bapon Remsan Waeschate Repteragalkynyl greunsthaye2 to about 4 carbon atoms
in the chain. Branched means that one or more lower alkyl groups such as methyl,

ethyl or propyl are attached to a linear alkynyl chain. Representative alkynyl groups
include ethynyl, propynyl, n-butynyl, 2-butynyl, 3-methylbutynyl, and n-pentynyl.
[0028] The term "cycloalkyl" means a non-aromatic mono- or multicyclic ring
system of about 3 to about 7 carbon atoms, preferably of about 5 to about 7 carbon
atoms. Representative monocyclic cycloalkyl include cyclopentyl, cyclohexyl,
cycloheptyl, and the like.

[0029] The term "cycloalkylalkyl" means a cycloalkyl-alkyl-group in which
the cycloalkyl and alkyl are as defined herein. Representative cycloalkylalkyl groups
include cyclopropylmethyl and cyclopentylmethyl.



enbrace their salts, and sol vates, where the context
so permts. For the sake of clarity, particular

w0 p@Banoes when the context so permts are sSonBCT/DER08/063043
indicated inthe text, but these instances are purely
illustrative and it is not inE nded to excl ude ot her
i nst ances when the context so gernits. [0038] The term
"“pharnaceutical ly acceptable salts" neans the

r jvely t.OXI, Con | nj n i s PR,
) v YRR R OSSR SR aR o2l sl e
ofydtdre op 6 &S atidut il Heaibbh atdoms] pregRaldfbt 6 t€ aioud €0 pardpARLEhs.

in situ durinqrthe final isolation and purification of
t REPCsRsSSdeY! grounsdne nesphenyl andingpb@ul t i on salts can
b nepar ed payr ﬁlM” j ifd S
c rgggﬁnd inTllﬂfgé rglggé ase ?%??r% é\ﬁp%ﬁh{gﬁgﬁbﬁgﬁﬁgg{g&%l?dw
5 oringnpstgani 6 tasbalit dAdingstdnad, ipreferbblg of @ltd abdwid Ofrongraseins, in

Representative acid additjon salts include t

PR BOBIA RO ) eI oo STt &8 ediephpther than carbon,
PhRAsRBALR, nﬁﬂo%é@,t&ygéiﬁ(ﬁlsﬁlfﬁr. ReéRhfatIvY BétElodEyE groups include
oleate, palmtate, Stearate, |aurate, borate,

bemadiaylk pytidezirgd end ginoslphdt e, tosylate, citrate,

e, fugmrate,, succinate, tartrate, naphthyl ate .
TGl | oThE S BiaT PR an S el SRSt o i
10 mat pAainafescriRl] Reprb@ativRIaIx9 26 S include methoxy, ethoxy, n-
nmet hyl ene- bi s- b- hydr oxynapht hoat es, genti sates,
i SERKBridreroxyen-bptasly db¢ heRIPXY-at es,
e- sul e et | p .
R esl bR AELE Tuigf kP ISP BRARL Ao, chloro, bromo, or odo.
cy@i3dhexyl sThphanethe®akgt! end dbeshranthyd and plragtatshain alkyl
salts, and.the like, (See, for exanple Berge et al, .
prhstused with d-or nqi hplogem gvrese the alk'&E%OH@ew hgrein deseribed.
P ceuti i 4 CP- :
15 R g Cora, MRS o & B R o ifbstiied by a
hézastonei abogep etoat, shelnythe efkexe goeipiinat herein desdribedt y. )

B ddi ti salts can also,b repared by separately
PRI g « nd ey Sut B ot e hRE” SEste By tit ne or
S Hidr& cﬁog’éffng&}ﬂﬂhg d8digh A 48R i§ rdpRRed and o S%Rilcd h A8nt € indicated

salt thus forned. Base addition salts include
p Brovpapievtded dhat theadesigpatad homenermabpalcrnyi ipgotsaiceasled.

20 cobbtolE: Rom el St et 28R Ry RO ey
Thehsaadjubsaitaid iPR&Esisd. O B #lch Bideodhs be iHealom 3t teplab@l.
i norgani ¢ base addition salts are prepared from netal

b&sedinghivanhof sweptiftents aerl/emyasabics ae pesdisibln M Hoxslde,
) . T ar o . )
SRR e SALELIE DY LA B e s

Zisvacdiy drcomipdend thui ik bifeicatly nebuBamssuadd isbatios &l 4 Gscll@legree
prfpa[e from ani nes mhichgﬁve sufficien%,basicity to.

f 8 RVAY dfoqp p EcagtpR MUKULE, pi é‘inﬁ]lﬂ?l?n 5@ PR gHicasigus therapeutic
fqLd@ew ng am nes which are frequently used in

medi ci nal chem stry because of their lowtoxicity and
a¢@03a1 abi | i ffre term "compounds of the invention", and equivalent expressions,

25

are meant to embrace compounds of general formulae I(A-E) as hereinbefore
described, which expression includes the prodrugs, the pharmaceutically acceptable
30  salts, and the solvates, e.g. hydrates, where the context so permits. Similarly,
reference to intermediates, whether or not they themselves are claimed, is meant to
embrace their salts, and solvates, where the context so permits. For the sake of

clarity, particular instances when the context so permits are sometimes indicated in



for nedical use: amoni a, ethylenedi am ne,
N- et hyl - gl ucam ne, |ysine, arginine, ornithine,

waeboBilmes2 N, N - di benzyl et hyl enedi am ne, chl or OpPEDUSI00E063043
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di et hanol am ne, procai ne, N-benzyl phenethyl am ne,
di et hyl am ne, pi perazi ne, triz&hydroxynethyl)-
am nonet hane, tetranethyl amonium hydr oxi de,
triethylanine di benzyl am ne, ephenan ne,

ﬁ{l:ytgr o?ﬁt és\élu%rgn%gs arg é)t%rerfellﬁli ﬁﬁ{\;eqainﬁ?t’ i ?18 %Ken?gﬂ O exclude

amoni um amonl unm ne
dbﬂﬁthmbﬁﬁmnaxmnhem@ﬁﬂyka@bmﬁm ethylanlne baS|c anlno
aC|ds e. si ne_and ar gi ni ne,

di ‘l‘&}@i ohexy ITQ "Péﬁlaﬂa@ﬁ@lqallx éccep@@@gspltqh@e%né the relatively non-
G m&ﬁgﬂﬁé Ql?ci J) aﬁe GE taﬂﬁ ton @El?sd bi06ase @LaglﬁﬁﬁgalﬂeBF&&n ounds

se pro ugs 0 e conpounds use accordin
t of theeprgserisientntiony é’hesecmlty\bamﬂfe @eparedint saturduting tl&c[ﬁmlda isolation

ound nedi suitabl e for, use i t act
O fnd Dl of e iR AnAn Bitc Tt ar e sall ¢ be Prepared
u !Bg W&ok AXly GhdcYing 'tl{erﬁdrﬁfeh QBmpil Eth I sFrde QRO w@m@l stif®le
| i ke, comrensurate with a reasonable benefit/risk

r atgaoic qn@brgme etif wed tsotating dha saltrihenfoededi skepressntative acid

c S0 SO R R RRto B eBRER: v Batetlst Rlrpgosphate

Cﬁﬁﬁ@éi REGatt NXal A, &alcatb, Hldatd, HamsitLE, FRAratd) 1Mirme, BoRate, benzoate,
yield the parent conpound of the above formula, for

e ket @hpsphrtpdiosy s eitriate, ma&@@; fumpgrate; sainaigr @lipc, naphthylate,
Z\'theg gggzlu?cﬁle@%%la%l %cttl&gg Hﬁﬂ?mgt S qf‘f&lglpa%s ahcglates

forma c réups reac

t peopi@rabgxinkthgleaeHdisob- hpdhexp[mpsbmumﬂés, gaﬁtliamsslseﬂhmatels adi-p-
They include, bhut are not limted {o such groups. as

| M%Wra(t% athgse-splphgnatespenashiphonaies heizenesyiponses, p-
B e D e

aﬁ:jed{ﬁ::?é?ﬁrarfdrlcﬁxyinple Barg?;itqé Ir s IHfhzirnriTgszu 66 1amptl Pi(h¥ETHyhd
N efvagff%rﬁﬁ% e ddh e D il Mk EBGTGY Lnrany.

e @%ﬁoﬂ“ M (msy mﬁlmaﬁ%@w |1ﬁc‘6%dré&e@ b§ aaRh& ®rRsPsntRty.)

t he COﬁ'pOUﬂ s useful accord I ng to this invention are
c B@sa/@isihtuqn saity ean a.lsmb@:pwp@mh bz Streaaartﬁlmgwmg therpuibisd gempound

o Ty S O i SR RS b TRl 05 o BRRRGPR salt s

e’f(hrhﬁtit BabPadaash Qo ﬁiéﬂide@ihhfrhatc&éu@&llg at@piblc @btal and amine
enhanced solubility and/or rate of absorption

c 6tifserugtabla msiel splés ipaluea thecpyou patapyum; @aﬂ%mobart% zinc,

B

f Shitﬂm: ﬁ@irganl’o}‘gaadlcdtlole Shlts aE&pﬂegz{red)froHr wdialigses which include

S ME QT LN i SRR
aluminum hydroxide, lithium hydroxide, magnesium hydroxide, zinc hydroxide.
Suitable amine base addition salts are prepared from amines which have sufficient
basicity to form a stable salt, and preferably include the following amines which are
frequently used in medicinal chemistry because of their low toxicity and acceptability
for medical use: ammonia, ethylenediamine, N-methyl-glucamine, lysine, arginine,
ornithine, choline, N,N'-dibenzylethylenediamine, chloroprocaine, diethanolamine,
procaine, N-benzylphenethylamine, diethylamine, piperazine, tris(hydroxymethyl)-

aminomethane, tetramethylammonium hydroxide, tricthylamine, dibenzylamine,



Applications of Prodrugs,"” Krogsgaard-Larsen, ed., A
Text book of Drug Design and Devel opnent, Chapter 5:1

wd 3002941081991) ; Bundgaard, "Advanced Drug Del i R€Tr/¥S2008/063043

10

15

20

25

30

Revi ews 8:1-38 (1992); Bundgaard et al., Journal of
Phar maceuti cal Sciences, 77:2 2 (1988); Nakeya et al.
Chem Pharm Bul |, 32: 692 (1984); Hi guchi, "Pro-drugs as
Novel Delivery Systens"” Roche, ed., A C S. Synposium
Seri . \ol nd. " Bj o rsihl.e ri .1.n Drug
B0 Lo ALK SRR B L B
andiRetcgammnmbiniass tdth8dy)ammdriiah, methyhiieqimethylamine,

i ncorporated by reference iin their entirety. Exanples
ofﬂra?tgaha%%e, Hhylamyae. basie amyne 334, Pigmilysine 3¢ argamead

f )gﬂ%f -derivatives of al cohol and am ne
fg% t%g% ﬂ g@%ﬁ%@q%ﬁh?ﬁe conpounds of the invention.

[ 0@0B0] The (Tae mriit 'phampeadticall ayceptabbgirpdmgsansuntderem means

ant to describe an apount of conmpound of the present.
P PICH ST i PAURCT HEF U BSSHGNE R Meaberat gy ition which arc
S @ittt ReoRATIPUNRERBi LA Su MM GO RATAVIE fRtust RECGHYRBREE the
and thus producing the désired therapeutic effect.

Ststuenobumansged dovedriapingals yithomdndiongity oiratationisélergnd response,

factors.well within t ur vi f aordinaril i.l |.ed )

|56 BTt bR PP PR BN Rl el €'for their
dedt@id¥t iSe, A theAGS Mt twittefionid REER, WHSH PISibIwi dfRdIEompounds of

[imtation: the particular subject, as well as its

adfe invgsitight Tha&rghrodyesenedns sRpepeds thasmer rapishy aipesformed in

TS 5Ll Gt L B S SRR 8635 A5

obloedmFoh&ional grotpssehiek g Heatpidly; traanfbrmedebynattubdicanechvage,
severity of the condition being treated. [0041] The
t &t 1o FHErhelasat igé%ﬂpsé%ﬂ?f}&%wtﬁg'??' CarRoYS 2E0Up fbisssomngynds of

C P lrvehiitch. "‘?‘582#‘2%% gﬁt fonpt AR dALR %%gps A atk &R (such as

one componen fromthe group c i si ng
phastytapeptong b butyrwc eepthabke), oasubsténtd adi lsusshitiged aroyl (such as

adj uvants, excipients, or. vehicles, sych reserving
o Ghiros Rt v PRt R AL Ry bl v B bon),
ageityAsilyd Hich ak Wirﬁ&h?lg SRd FrictBMAPENH s RBBEfRed with dicarboxylic

sweet’eni'ng agents, flavoring agents, perfum ng agents,
antidpaoclend sicciagbnng, thahké.f Bengase efgbatase Withowhichtheng

o BT RGSAR BPEE S SRR a0ut g B enron
ExanaiRsd of visél IReashREindgbatmgisted pdapLidiaxptoad@gs. The

i sostearyl al cohols, polyoxyethylene sorbitol and
s 6PIHPeEMs bsarinesthe mickabebisdlyt Aedviable geaups lipvsbie adyantagsihat they

a8 R o Bt By 0B BT b BARRRN. b Bare of
o hbdvirstionatog fenicd NpoL &t fagere osmpechddy vietne ofithe presence of the

o Sl g St 10102l OPnLS, (OF SXANPLE, i i he
following: Bundgaard, ed., Design of Prodrugs, Elsevier (1985); Widder et al.,
Methods in Enzymology, ed., Academic Press, 42:309-396 (1985); “Design and
Applications of Prodrugs,” Krogsgaard-Larsen, ed., 4 Textbook of Drug Design and
Development, Chapter 5:113-191 (1991); Bundgaard, “Advanced Drug Delivery
Reviews,” 8:1-38 (1992); Bundgaard et al., Journal of Pharmaceutical Sciences,
77:285 (1988); Nakeya et al., Chem Pharm Bull, 32:692 (1984); Higuchi, “Pro-drugs
as Novel Delivery Systems” Roche, ed., A.C.S. Symposium Series, Vol. 14, and

“Bioreversible Carriers in Drug Design” American Pharmaceutical Association and



sorbic acid, and the like. It may also be desirable to
i ncl ude isotonic agents, for exanple sugars, sodium

wabkiosniwe2 and the |ike. Prol onged absorption oOPCT/182008/063043
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i nj ect abl e pharmaceutical form can be brought about by

the use of agents del ayi ng abzgrptlon for exanpl e,

al um num nonost earate and gel Exanpl es of

suitable carriers, diluents, solvents or vehicles

[

t Eéligggﬁfl\f%és? é a@? 9[:1 %re?lgh%) 11$JfCO ?l'fhtegt?) ??@eﬁsyfnetﬁelr entirety.

i ijempab bepdgaBiitcled] biittars ti@ﬂ'hrﬁﬁe(ﬁbhydete@é dadntate and benzoate

npl es of excipients include |actaose, m |k sugar

s éﬁlfil%V€$ ol &gehol a%ﬂ AN G IR ARUPS ARy @eaoawoen@wf the invention.

hﬁﬁ@g ate. & eﬁhé? eqhg' g{ré Ao @& g §nea11t to describe an
estarc g|n| aC| certaln conpl ex

S ahmumtcefsonﬁmanrq:)d)iéthe pfesénl h)mvenanm sffeativk ud excroaging shaulavels of

stearate, sodium.| aur sul phate, talc, .as wel] as .
hSgRRE): aeﬁpwpmeﬁtd%aﬁm%taﬁ cMBansP 9&%?&6 PE‘IS;G‘&I?]% thepdesired

t efd@peRh@siage Sﬁélﬁeﬁh&%@ﬁéﬁ%ﬁ‘ll@maﬁl addBRY rllﬁgt fola huSnbeof Rlcfbrs well

the scope of sound nedical judgnment, abl e for use

i withonthapurvagw of otdenacidy slgllet artisana rgsveartue {eswepticarproalded herein

W, t hqut undu t oxli |rr| tion nse
it PP oo o st e B P R b g LS RBTPRE:
bemgédt! dsrdKashits dg, w{n@% Bélgﬁth Berlc@dlPhy f1BACOBEEH bEdhleYical
accept abl e dosage forms" neans dosage forns of the

c bispatirie particwar ¢anpravnd awed, an e ell e thecrasricr fip whisha s farmulated
t %E’Ji Bl ?utg ?%%ﬁnﬁu%?w §£1§ te(ﬂ”orxﬂ 54, tRY SRR ank s&r%h?y of the
eparati ons nsrons, sprays, inhal“ants
ta@@ﬁﬁﬁlb&@geagai enuIS|ons solutlons granules
sul es and supp03|tor|es ?s wel | as | | qui d
‘8}5‘3} at i ond e &y @P%‘Eﬁ%%‘l‘féca FqTEPQrHiong nllqaﬁ%% goposition
p rc@ﬂﬂ 1§1%1% Q%poﬁﬁg Bp fd}Hﬁf’dquﬁl E{% Qh W @Bhd BRS F&ﬁ o de¥ected from

i n Rem ngton' arnaceuti ca I ences,
1ﬂtergreup cd?alatmg pkBamacthczidlyPa,w&ptsﬂfie ng*n@mnﬁﬂmm_mtsg maﬁants
which. i s her |nc orated reference.in
SRR SPIST: T SBIENP. D QRO et e, puEgpting agents,

' Wéﬁﬁfg’ d8B8ntk eétﬁﬁl@i%ylfl? af s, §%@1@d-iﬁ‘§j %{ntg QW Rk Ang hddnts, flavoring

where X is substituted phenyl I's substituted
magdy okifeming dgcetpcintibacterydl a@¢nthemeﬁmgalwgentﬁdohﬁc}atlng agents

t t
CRR BSherB RGeS MRt Bn B TR o LML sl iRl fligh Bn
bidedsgt fermal Wxafipl RS glﬁs@@ﬁddhg ég’@ltﬁﬁcllu&e sthbglhted iRetcaryl
nmonocyclic or bicyclic ary heteroaryl . [0046]

ARISORRIP, rmlbwaﬁthﬁme écfrbttweanpirse@étﬁtl csteRpemtareyyieliing edluese,

{6 ARTRONA AL Bl ) QP B RHRR &G s

substances. Prevention of the action of microorganisms can be ensured by various

antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol,
sorbic acid, and the like. 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



C(OR13 , -NRIORL 1, -CN, halogen, and G -C6 al kyl,
where each of the G -C6 alkyl is optionally

wenbstitosrt ed from1l to 3 tines with substituenPCI/EHS2008/063043
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defined below in RL5 . [0047] Another enbodi ment of
the present invention rel ates %o t he compound of
formula (ID), where Xis substPtuted bi cyclic aryl or
heteroaryl and R4 is H -OR12 , -S(O nR13 , C(OR13 ,

gy g il o2 LG co e S M UEReF E R FRF e
t infigScsnrh lﬁtesmhﬁ Ed)dluhﬁl’lhlﬁ'yhﬁllpiﬁfd adel ab@letivis ihiphRhSlecular weight

[ 0048 Anot her enbodi ment of the present invention
r 8plyebylens ghikelSconpound of fornula (1E), where X is

EWEF t ut ed Tﬂg%ﬁy?%hﬁnatagﬁt 3 ?&eg?a%fé” %1468?§1t is, within the scope

tuted nonocyclic or aryl
het srund myddidalidiginehtn stitubie fembedinroentactokith te q@tlesélmlrnans and
ntion.relates to the.comound of fornul ae |

e
NTP@«Y% anwalgwaﬁ%mndu%mcaw Hptgny LT giG FSROTF 8 ﬁhet fa&ezﬁmd are

tb%&eﬁé&r&e%ﬁﬁé tchiRabR Racmafsknesh. bel ow in R14 | Rl
is H nmethyl, ethyI or isopropyl; R2is H nethyl, or

g €31 net hy The R " haimauremttgally ab@e@tabi@ydosagfeﬁohosdyneans dosage

fl hi £ |
gy ShoeeRbyn b IR bbb brBE R o eyorppisablgeposces
I e ST e s

cwlqswlwnges@ pMiony, SOJEI0B %] AKyTukSk PSR edsupaetogiEs, as well

t I?x? %1 fi% e&aa@aﬁ%éi @i% %n@l 1591}]%1}1/% hgésq%?e @J gé{r?t%ns CJ\T%cl%iques and

cyc cyc’l oa ionally
Stﬁbﬁtwlattmhe derforaliy thay be Bubil niERemﬁgmtﬁmhﬁirﬂnhct@nba sawences 17th
defined belowin R15 ; or R4 is a bridged bicy

r EhgEasiont Be-niigk Bublsshing (Rynpany d A8 Anwhighs laﬁﬁglm lycorporated by

COntRL& RYsURErpy nore heteroatons sel ected fromthe
group consi st ng§of oxygen, nitrogen, and sulfur,

wihe4d] t he bOngd @eﬂboﬂim:qm bf the rpirersgnti igvaivh oclade Yo the compound of

substit d fro 1to Ssubstitutents
drgdu s > BB EbRERE P S SesitsieEpRgpeyeic o
?}1&% Lor doar (O nR13 ; R5 is H fluoro, chloro,
rifluoromrethyl, difluoromethoxy,

t 1[0(I4|5b or onemoiher embachmenmffdh@) Righend nnmtlm@ateﬂe thescampound
%ar@%ﬁ%fer? %’qbat&u%e@&%%%@ I’a{tt'eytl oY héteroaryl and R* is
substituted monocyclic or bicyclic aryl or heteroaryl.
[0046] Another embodiment of the present invention relates to the compound
of formula (IC), where X is substituted phenyl and R* is H, -OR'?, =S(0),R ",
C(O)R"”, -NR'"R', -CN, halogen, and C,-Cs alkyl, where each of the C;-Cy alkyl is
optionally substituted from 1 to 3 times with substituents as defined below in R
[0047] Another embodiment of the present invention relates to the compound
of formula (ID), where X is substituted bicyclic aryl or heteroaryl and R* is H, -OR "%,
—S(0).R”, C(O)R", -NR'"R", -CN, halogen, or C;-Cs alkyl, where each of the C;-Cs
alkyl is optionally substituted from 1 to 3 times with substituents as defined below in
R".
[0048] Another embodiment of the present invention relates to the compound
of formula (IE), where X is substituted monocyclic heteroaryl and R* is substituted

monocyclic or bicyclic aryl or heteroaryl.



cyano, hydroxyl or nmethoxy; R7 is H, gemdinethyl, or
Cl- 4 alkyl, where each of the Cl- &4 al kyl is

wopiosos@mbi y substituted from1l to 3 tines w t hPCT/US2008/063043
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substituents as defined below in RL5 ;R8 is H,

hydr oxyl, fluoro, chloro, gﬁ Cl C al kyl

optlonally substituted with hydroxyl or am no, or

am no optlonally substituted with Cl C3 alkyl; R9 is

or o, r n
A0k o PRoBEP snPEY M o KEPEYAinhuGY RMGgs Gt boinpound

subﬁﬁnmwenpxmnvﬂﬁﬁ;group consi sting of hal ogen, -NO 2,

-OR 12 , -NR 10R1 1, -NR12C(O 2R13 , -NR12C(O NR12R13

, -S(O n R13, -CN, -C(OR 13, C-C6 al kyl, -

i 0 P A gy s
Abkionyih R'€2- B al kynyl . C - 06 cycloal kyl, and Ca-C7

cycl oal kyl al kyl is optionally substituted from1l to 3
times with substituents as defined belowin R15 ; and

RR3 iJ B, megepengenyisopafpyect ed at each occurrence from
a substituént in the group consisting of hal ogen,

C(O)R13, -CN, G -C3 alkyl, -ORl2 , -NRIORL 1, -S(O

and het e ryl, where each of the aryl or
hg%é§%: %WbPB %m%%?lonally substituted from1 to

4 times with substltuents as defined above in R14 .
[ 0050] Anot her enbodi ment of the present invention
r & &t dsmetdyt, hadiosit orethexsf flyase niilere. pppoayiflupromethyk | s

ted f 1 4 h
§ﬂ¥hyﬁgﬁ§%ﬁgﬁhb megi{X ?oglinrggh ;tgl iglﬂfs et

nethyl ethyl, or isopropyl; R2 is H, nethyl, or

geg}dlnethyl Is_H. gt r oxyl n%thox
f RuéY halpgesy oORczya%@)nlf\HT&ﬂor@ﬂ@]ﬁ{herRmR Ci- C}g alkyl, C,-Cs

t ralkfehﬂoﬁg I@glta{l]@fﬁ%ﬂ CE)@6 c cleglﬁyly br g?-b} c%ﬂ)alkylglkzll qure each of the

2- 0X0- pyt I nyl; pyri
pﬁha@adkﬁ.C5C6a&@pw{Cﬁﬁzm&yhyBCHX%deOMKyhaanh(h

338t 3 B B BB s s e

I $ObLRiAZO! trlazolyl oxadi azol yl , t hi adi azol yI,
tetrazol yl', indanyl, |ndenyl |ndonI i soi ndol yl ,

an 204 bm@wﬂblcy@hﬁ YiOE hpmpmgrgy@ 12 cardon a‘qqyyqs and optlonally containing

AR OE PR RGP a%%%%?@?‘mﬁﬁﬁ DR RoBR L Poxygen, nitrogen, and

benzat Whéz ehd/bridRe B cEONAZ B dﬁnonztlgrm@st&atehlfmh ¥ 3 times with
benzotrlazolyl benzo[ |, 3] di oxol yl, na hth¥

q e DO tenys SClGCsfiOR AN EPHD comshiag of Mﬁ SRy} and

pt Bnyl, qui noxal i nyl

2,%?§?%§ﬁro-benzo[l,4]dioxiny|

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

cyano, hydroxyl or methoxys;

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

cyano, hydroxyl or methoxys;

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

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



benzo[ |, 2,3]triazinyl, benzo[l,2,4]triazinyl,
4H chronmenyl , indoli zinyl, quinolizinyl,

w®2ddstimoeno[ 2, 3-d] i mi dazol yl, | H pyrrol o[ 2, 3- PCT/US2008/063043
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] pyridinyl, imdazo[ 1,2-a]pyridinyl, pyrazolo[l, 5-
a] pyridi nyl, [I,2,4]triazo|o[§ 3- a] pyridinyl,
[l1,2,4]triazolo[l,5- a]pyridi §I, t hi eno[ 2, 3-

] furanyl, thieno[2, 3- ]pyridinyl t hi eno[ 3, 2-

] R §1§i Broxyl ik c%loié),pr}{ thgl' e dikn® fialr%%l[yiuagtit}ltcd with

pmdimgzlu dt¥ming, |'d)lr aﬁmioZoIﬁionhln)y subziitydd, w1|thrC6;lé(230{11ty12 -

a] pyrazinyl, 5,6,7,8- tetrahydroim dazo]

1, 2-a] pyrazinyl, 6,7- dihydro 4H pyrazol o [5, 1-c]

[ ko4 nzo[ J] oxazol yl,
3,ii %th&(t] éhémék%llgﬁr% %I¥L gypgpgpdg% 3-di hydrol H
pyrrolo[2 ] pyri di nyl, benzo[c][l 2, 5]oxad|azolyl

i adj azol 3, 4-dj
%%e%jnrcfcna}r éagcztc cac occurrence 1O 1¥1 a substrtuent in the group
c&rs?sté?to%ﬁlagw L&d,! +@R¢1 LRRE#Z0! of\R/ B ORIRDY LRRITYD)NR 2R 7,

riazo 4, 3- a] pyrazinyl,

3 SQ@)n[RI ,,zczq H][(@)Hof’ ST 4CBalkgl) ByCis dikenyl2 (3G ajynyl, Cs-Co

o S b7 Mt P bPisi PEET 6 Shab ey merd

0ICs afkyRY L C:d8 FloalkyB afd €,- CQE:y&l@alK}lafklyﬁde) ibeMB] duBstituted from
carbocycles or heterocycl es containi, g het er oat ons

s dlt@ s rridnubhd ugits apdefbid ibslomnig Rof a@féygen

nitrogen, and sulfur, optionally substituted from1 to
4 times with substituents as defined bel ow i n Rl4 ; R5
i ®'Hs ifidapondentlg blocted amt:llﬂyccurﬁcﬁd:ef fromragbdsthydnt in the group

trifluoro thoxy, no, droxyl or m@thoxy
HOORYSHRS! PERE 0GB hy Ot G b Ry NR R RORR", aryl,

t Y%

Fthcg gﬁ}@%g%tvﬁl%é/ e%c?l 0%?@6 ﬁyéjrr lﬁ@&%f‘car%ﬁ rro{eIFsIe 15? Mor%a}ﬁ? shﬁstltutcd

CtronCH tead kigples ivsthapbsitibmalts as ®ﬁbsd aivcedRit om 1 to 3

times with substituents as defined belowin R15 ; R8

is H hydroxyl, fluoro, chloro, nmethyl, Cl-C3 alkyl

opjgsepal |y %H'l@ﬁfer EMbEH M &F thy Efc@éﬁf |1ns%ht1@rf"ré1‘é?cs 8lthe compound

am no oPtlona y substituted wth C1-C3 alkyl;R9 is H

f bh&roulagH(4H0 wheet:hyl , hydroxyl, or cyano; R4 is

i ndependently sel ected at each occurrence froma

substituent in the group consisting of hal ogen, -NO 2,
%)Ben yl; %oﬁ&&s@snmm Ora Blignes withRub2uEMNR defined

12R1 O nRI3, -CN, -C(OR 13, C-C 6 alkyl,

Cbﬂewiﬁmkenyl C2-C6 al kynyl, C3-C6 cycl oal kyl, and

cA-Cr cycloalkylalkyl where each of G -C 6 aIkyI,

C2-C6 al kenyl, C2- C6 al kynyl, C -C6 cycloal kyl, and

CR?GﬂHcyﬁm@abﬂmﬂahmwbnmglopt|onalIy substituted from1

to 3 times with substituents as defined below in R15 ;

and

R’ is H, methyl, or gem-dimethyl;

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

trifluoromethoxy;

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

imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl,



R15 is independently selected at each occurrence from
a substituent in the group consisting of hal ogen,

WO aRodB , -CN, CG-C 3 alkyl, -OR 12 , -NR 1PRLU32008/063043
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-S(O nR13 , aryl, and heteroaryl, where each of the
aryl or heteroaryl groups is gtionally substit ut ed
from1l to 4 times with substitdents as defined above
in Rl4 . [0051] Another enbodi nent of the present

{Aﬂﬁgdgazlo%r] {e?ra%l S dgn | ﬁdgrgrrfp%mgjo%fon%i% Me%%oélga’/f\xyﬁ)

hOC

h Béﬁoﬂﬁylﬁﬂeﬁyb ﬁide ﬁhﬁd dﬂl@ldﬂmbéﬁt@ ﬁgﬁﬁ)}l pdlh@diﬁb atzbfhgaphﬁnyl indazolyl,
ridyl, 2-oxo-pyridin-]( yri.m di ny
%@%ﬂaﬁwl bﬁ%@ﬁ?ﬁwl bqn@?@ﬂzw beﬁ%ﬂl%ﬂwolylpb?%vsyrhmolyl

L i
t hgmdh@zlqbtgdtl?zmyh qmnbydlmyhﬁcﬁ dlhydrﬁj@lnﬁd)[l JAdpbxiaphl |y
'FI%:?L%&I Bﬁpaﬂ}rly Fl 2 6]tillr1gztleli?p@ chg):rjneglglwf%nt 2 ? quinolizinyl,

a%@ﬁﬂhieﬁo[?@ apﬁm&@lgmtlm r»z%/;:b ipSriaRk R %Yda&@[% 20 pyridiny.
heterocyc es contalnlng eroat ons sel ected

t heragwloLﬂpwﬂmsndsml g M]tqulgéﬁh,’) afpyridogéi | 2a4f]ttwgglofh6-

SRR PSR ah ARy’ BiTola-» itV gp o0 3 pyrcinyt,
C‘ﬂi@{%@@ﬁ)yﬁ@ﬁfyﬁiﬁfﬁ[ﬁg HyyridaiyTuth@n6f3),2-diSrididiak K §ne[12-
kyne, optionally substituted from1l to 4 tinmes wth

sdmmld%hﬁ@e@ﬂzéeﬁ]pﬁé@nb]e igigaral | Rigpyragpyl, §,66 8-
gem droﬁﬁlla&%%ragbﬁgg b pﬁ dlﬁ%drlaf%—};y?/ﬂ%lge/ilhl cﬁi 4loxazinyl, 2-

f bke2B- dmtadimbmzomammyﬂ r3 3Jduﬂertbyte;t bydindddinyl, 2-oxo-2,3-dihydro-
trifluoromethoxy; R4 is H halo

nRifpyIToleiR.3 b]@y@py&3benzpfqﬁill%§i%§gdiaz_ogf\l) %;Z@bgﬂﬁﬁ)g]tmadiamlyl,
ci- By P ey PR, PO > BRI e

Ca2igBazad K gnyd,4 |tra2o l0f4, alfdimnyimylﬁ%-o@ﬁ-[t?ml]mmdy[ ,3- a]*p@rndm—
IS oplon substltutedfroml

| oal kyl al .
%@&Yﬂ%ﬁiﬁ a8t Imreéﬁf - s a@ DY AN qTrRoRasomatic
OEnoer}ﬁc '&c%aﬁ%b?&@sdormef&‘é‘dy'cfes bl M5 E B, % 8}3 ?r [327] fused bicyclic

carbon atons and optional’ly containing
hetrbpgaiwms hseraytles ccﬁntumnghleS gﬁtomtommmie@tadrfgbrmthe group

xygen, ni.tro ere,th ri d .
o ERE g B PGP BRL e R SERRY SshFiETe 14 times
t WiSubdtithersdRsdofinbd BabS is®'€ct ed from the group
consisting OC-C alkyl, -CCOR 13 , and -S(O nR13.
R’ is H, fluoro, chloro, methyl, trifluoromethyl, trifluoromethoxy, cyano, hydroxyl, or

methoxy;

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

methoxy;

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

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

R® is H, hydroxyl, fluoro, chloro, methyl, C,—Cs alkyl optionally substituted with

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



R5 is H fluoro, chloro, nmethyl, trifluoronethyl,
trifluoronethoxy, cyano, hydroxyl, or nmethoxy; R6 is

woRooBliwesn, chloro, nethyl, trifluoromethyl, PCT/US2008/063043
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trifluoronethoxy, cyano, hydroxyl, or nmethoxy; R7 is
H, gemdinethyl, or Cl- 4 alg |, where each of the
Cl- 4 alkyl is optionally subStituted from1l to 3
times with substituents as defined belowin RL5 ; R8
is H hydroxyl, fluoro, chloro, G-C 3 alkyl
optionally substituted with hydroxyl or am no, or

alR’ ioHEPhdronetlory, suihst, inkditordll, vk tyan6j - C 3 al kyl; RO is
H, fluoro, chloro, methyl, hydroxyl, or cyano; Rl4 is
i ndependent|y selected at each occurrence froma

s b‘sff éﬁ&éﬁ%hglﬁéél@ct% Qtﬁ%ilg Elenﬁ’oﬁlf ﬁﬂ%@%’“}\&&r&p

125ﬂsastmgos@@pgm RIN®),, ~ORN, -NR{‘® R-8RB'2C(Q).RE, GNRI”IC;(D)NR”R”

5B DA s e o T2 oy P2

ng@alﬁylkﬁm@ C?g c%aﬁhl‘l?ﬂﬁyll whe’s &@h ey @L@%lahéﬂ .C,a800hkenyl, C,-
cA-Cr cycloalﬂy Y is optionally su stitated fFOW]f
t €& Bﬂwnyﬂe&ﬁachclgmlbsh pdienGs ca@owléﬂaﬂferdlsbaeultlowllynsuM‘Buted from

5 d dent |y sel 5 h
£ Pt R RRERR S sertEp SR n SBing of hat ogen.
“C(OR 13, -CN, G-C 3 al kyl, 0R12, -NR 10R1L 1,

-Sg{) nR13 aryl, and heteroaryl where each of the
is dpdependent selbcted wiaesh pPecusishe e asubsiuent i thegroup

gﬁﬁmﬁ%{ﬁ%‘ééﬁ AR LR o P T S TR o

| an® héteoaryl el ladresach® f&lﬁrembmimmhrpr grbapsni loporal 14 st‘:l)stltuted
where; X represents a 5- or gf nber ed_ppnocyclic
deingy

h&P8Y b/t figes pitl spyitysngmst thycddRsi sting of

pyridyl, 2-oxo-pyridin-1(2 H-yl, pyrimdinyl,
pyri dazi nyl, pyrazinyl, triazinyl, pyranyl , pyrrolyl,
f ioeiyl , t hiAmptenymbodimernodfithe presant anehtidn rddiesatpdhy tqgmpound

i sot.hi azo azolyl, imdazolyl, oxadiazolyl,
tﬂ?gﬁW§§GI§$TDQ%F§%OIyI and tetrazolyl, optionally
substituted from1 to 4 tinmes with substituents as

defined belowin Rl4 , or other 5- or 6-nenbered
arorTRIcsentHa Sﬂmqé-membatqddnmdwmt@omdomdefsomrthe group

et er cles ai nin roat ons sel e
R R R e i e R
O pfidzaial gyyarsu l}ﬁfhblyllltf@ﬁhn&[ @ibghdnd!, 4)X§idmslswkdzblyl thiazolyl,
substltuents as defined below in Rl4 R1 H
mistioHyazold pyrpzolyy imideged pgadiazolyl, thiadiazolyl, trlazolyl and tetrazolyl,

optionally substituted from 1 to 4 times with substituents as defined below in R'*,
other 5- or 6-membered aromatic or non-aromatic monocyclic carbocycles or
heterocycles containing 1-4 heteroatoms selected from the group consisting of
oxygen, nitrogen, and sulfur, optionally substituted from 1 to 4 times with substituents
as defined below in R'; or

X, in compounds represented by formula (I), is an alkene or alkyne, optionally

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

R’ is H, methyl, or gem-dimethyl;



R2 is H nethyl, or gemdinethyl; R3 is H nethyl,
hydr oxyl, nethoxy, fluoro, chloro, cyano,

wo eooBliwesnret hyl , di fl uor omet hoxy, or trifl uor POEURIRG063043
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R4 is phenyl, pyridyl, 2-oxo-pyridin-1(2 H-yl,

pyri mdinyl, pyridazinyl, pyrgiinyl, 6-

oxopyridazin-1(6 H-yl, triazrnyl, pyranyl, furanyl,
pyrrolyl, thiophenyl, pyrazolyl, imdazolyl, oxazolyl,

i soxazol yl, thiazolyl, isothiazolyl, triazolyl,

oxadi azol yl, thiadi azolyl, tetrazolyl, indanyl,

i RAenH| methpt Glyiitoxyl, arilvee) fhorobaiao, Eyanatyifluoromethyl, or
benzot hi ophenyl, indolinyl, dihydrobenzo furanyl,
diFATOBeR®:hi ophenyl , i ndazol yl, benzi ni dazol yI ,
benzooxazol yl, benzot hi azol yl, benzoi soxazol yl,
benzoi sot hi azol yl, benzotri azol yl, benzohI,S]dioonyI,
n&P it Hyhalogpni ORI Dy$(0)ROgENoIC@YR,", R HRZ'0 Cij 16 lalkyl, C,-Cs

ci pnol.i nyl, pthal azi nyl, i noxal i nyl,

22 -elaprlh@a%ﬁ@é{ﬁ%?pz@f&?le%?ﬁg pr e s¥¢lpalbylalky] wdhpreygach of the
b Aleriazi ) Lo el

Gl el S T S X Syl - ed ey

| eyq@igalkdhldslyDis ®ptipmaflyisubsiyiited fngind oo} times wathpybstduams as defined
pyr.azal o[ik, 5- a]pyridinyl, [I|,2,4]triazol o[ 4, 3-

a%ﬁ‘;‘?}”ilai vI°" [I,2, 4]triazolo[l,5- a]pyridinyl,

t R eNobddd tidyelianiyb cohtBin@pod-22 3arbbl Wohdi aiM loptionally containing
thieno[3,2- ]Jpyridinyl, furo[2,3- ]pyridinyl, )

f @poprmore hotsrpatama yelected frapgha grugicppssting afioygen, nitrogen, and
if ?ﬁl‘il ggvgﬁ?r,e Iﬁl}@%t{ld&/@ri g;&l}#ﬁ flﬁgisgd:fa%%éqll?il s&&%ﬁ%ﬁlfmﬁ% 1 to 3 times with
t etibsahyettoididdaziph te galpysmdzdting lof C,-Cs alkyl, -C(O)R", and

6, 7-di hydro-4Hpyrazol o[ 5,1 -c][|, 4] oxazi nyl, 2-

o Qﬁ-ﬁihydrobenzo[ i ]oxazolyl,

3, 3-di et hyl - 2- oxoi ndol i nyl , 2-oxo-2, 3-di hydr ol H
pyrrol o[ 2,3- ]pyridinyl, benzo[c][!l, 2,5]oxadiazolyl,
b@rsliSJHCI]l{ldrp2Qlﬁ(}rbhina‘dhiyhmd)ﬂgdrpmﬁth44, diii fiyatomethoxy, cyano, hydroxyl, or
H-benzo[ 6] [ |, 4] oxazi nyl ,

5MEIROXY. t ot rahydro-[1, 2, 4] tri azol o[ 4, 3- a] pyr azi nyl ,
[1,2,4]triazol o[ 4, 3- a] pyrazinyl,

3-0xo0-[1,2,4]triazol 0L4,‘3- a] pyridin- 2(3H)-yl,
oRooxEzBiardi ¢hl@oyinethyt, tofliemsthyb trifuorempdpeyl cyrmmdiydoxyl, or
or qu-aronatic nonocycl i ¢ carbocycl es or heterocycles

o718 8y-, [6,5]-, [6,6]-, or [6,7]-fused bicyclic
carbocycl es or heterocycles containing 1-5 heteroatons
sel,ected fromthe group consisting of oxygen,

ni{ iolegcm-araetiyl puE | —Coplybrsharg cadpditha Grdd afipbin optiopally
4 ti ' ' [ I ' 4 ; RS
RN UGN BB R o ARG Ry o K

di fl uor onet hoxy, trifluoronethoxy, cyano, hydroxy 1,

or ;met hoxy;, R6_is H, flugro | oro

t

hloro, methyl. ,
R 13 Johwstrethy fluorey ahjqreyr omSe & ypptmam? a@r/sah;é%wy hydroxyl or
CUANR, om(ﬂﬁl%%ltionaq{y B with Ci—Cs alkyl;

R’ is H, fluoro, chloro, methyl, hydroxyl, or cyano;

R'* is independently selected at cach occurrence from a substituent in the group
consisting of halogen, -NO,, —OR'?, -NR'’R'", -NR"*C(0),R", -NR"*C(O)NR"*R",
—S(0), R, —CN, ~C(O)R", C,-Cg alkyl, C,-Cs alkenyl, C-Cs alkynyl, C3-Cs
cycloalkyl, and Cs4-C; cycloalkylalkyl, where each of C;-Cs alkyl, C,-Cs alkenyl, C,-



R7 is H gemdinethyl, or Cl- C4 al kyl, where each of
the Cl1- C4 alkyl is optionally substituted from1l to 3

wo 208481 h substituents as defi ned bel ow i n RASI/USI88/063043
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is H hydroxyl, fluoro, chloro, Cl C3 al kyl optionally
substituted with hydroxyl or ? or am no
optionally substituted with Ci=C3 aIkyI RO is H
fluoro, chloro, methyl, hydroxyl or cyano;Rl4 is

SRR L TPhERL B S SuRAR S TRE BB ufggea om
- Qo 32imes-R sUBRItudnts adNRIRCH GrRRLE R"-aNR 12C( O) NR

12R13 , -S(O n R13, -CN, -C(OR 13, C-C 6 al kyl,

C2- Co6 alkenyl C2-C6 al kynyl, C3-C6 cycloalkyl and

%’1{0% iﬁ;c?' % H‘iy &glegt&at %ﬁﬁ@ﬁuﬁ%@& \%%mcgysgﬁs i”t lfﬁ’]th’e c group

cae@?stmgcotfhalbgm aCY)R'{ SrCDbt(hEEl_;adllt}y L9 mJ?Reld £S(OMRT?, aryl,

times with su uents .as def ned bel ow
aﬁﬁg pataropiy L LS 83 3&#@%@@?@%&%& SIQURH'S 88E?}P?1¥ﬁ8€5“mted
f Hem Ptosilrlﬁﬁfeb m%hbdtﬁuénl%easgtfeﬁ%l@d %mv%hﬁkﬂhg of hal ogen,
-C(OR -C 3 alkyl, -OR12 , -NR 10R1 1,
-S(O nR13 , aryl and het eroaryl , mhere each of the

het I ' t [ bst i tut
AR oL P P e Bl Tt RAbl Hiompouna
|afﬁ@$uheﬁggﬁgkmﬁm9ther enbodi ment of the present
invention relates to the conpound of fornulae |I(A-E)

where: Xis a [5,5]-, [6,5]-, [6,6]-, or [6,7]-fused
b lxc%glresgnt‘s: g5 bglc(y ‘ﬁlefnb%{egr}&grfg 0981¥c dtle?erﬁ‘%lcg C§e?e% efdrf%ﬂlttll?e group

consi sting enzo urany I

be@mmg@ﬁ bengl, 2-dkdﬂ-¥)9|fld)1belmzm R, (pphﬂﬁ\d/lhyl pyrldazmyl pyrazmyl
dlhydr enzofurani/1 I ndol yl, isoindolyl, indoliny
Y

bé%zéﬂf DITARYONBIPIYL. ety b okiapsyl, oxarohdotspare iy hiazolyl,
ﬁﬁéz%?;ghg}ﬁﬁéﬂlyl' miBSRAQ &%ﬁ&piywmla {dﬁﬁﬁp ki¥dzolyl, and tetrazolyl,

ben20|n1 enzotTi azo napht
t epn«afaqldgl rsmlm]ptted] frbm Tytoi 4mlhlemwith sulssaqwmcdsudnﬁhed below in R', o

DBliEopT oA B s BB oA b I Ferboeyel X ot
2 h@t‘efﬁc%’lgi &Qﬁzﬁﬁl‘ﬁk 1L4 fldtBlio@ohidkicctliiot MRBMNIp consisting of

hydr dbenzocycl ohept enyl
t ew@hymttrob@n 20¢ yldﬁwh@mto@nw subisticiedddi fzomyll to 4 times with substituents

qU| bt hi eno[ 2, 3-d] i m dazol yI,
@% élbéity"ﬁv ’é‘%] pyridinyl. imdazo[ 1,2-a]pyridinyl,
pyrazolo[ 1 5-a] pyridinyl, [I,2,4]triazol of 4, 3-
r|d|n t hi eno[ 2, 3- ]furanyl t hi eno[ 2, 3-

] ﬂﬁﬂi%@ @ﬂb@ﬁﬁﬂ%?gﬁw]pyrldlnyl furof 2, 3-
] pyridinyl, furo[3,2- ]pyridinyl, thieno[3,2-
J]pyr|n1d|nyl furof 3, 2- T]pyr|n1d|nyl t hi eno[ 2, 3-
]Bﬁﬁﬁﬂlmymylbegaﬁkmhbmyz 5] oxadi azol yl ,
benzo[c] ][I, 2, 5]thi adi azolyl, 3, 4- dlhydro-2 H

R’ isH, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl,

difluoromethoxy, or trifluoromethoxy;

R* is phenyl, pyridyl, 2-oxo-pyridin-1(2H)-yl, pyrimidinyl, pyridazinyl, pyrazinyl, 6-
oxopyridazin-1(6H)-yl, triazinyl, pyranyl, furanyl, pyrrolyl, thiophenyl, pyrazolyl,
imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl, oxadiazolyl,
thiadiazolyl, tetrazolyl, indanyl, indenyl, indolyl, isoindolyl, benzofuranyl,
benzothiophenyl, indolinyl, dihydrobenzofuranyl, dihydrobenzothiophenyl, indazolyl,



benzo[ ][I, 4] oxazinyl, imdazo[l, 2- a]pyrazinyl,
6, 7-di hydro-4 H pyrazolo[5,1c][ |, 4] oxazi nyl,

WQ@2mR04@88- di hydr obenzo[ <i ] oxazol yl , PCT/US2008/063043
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3, 3-di net hyl - 2- oxoi ndol i nyl , 2- oxo-2, 3-di hydr o-

H pyrrol o[ 2, 3- ] pyridinyl,

benzo[c] [, 2, 5] oxadi azol yI , beRzo[ c] [ I, 2, 5] t hi adi azol
, [1,2,4]triazol o[ 4, 3- a]pyrazinyl, and 3-oxo-

gllg)%tgz{nﬂ(f&%%lgf ?)lrelgir%%igéogﬁlﬂg btﬂlazolzg %eh&q& %xa%oqglt %)QIPZ%ISOMHH,ZOI}II

Ies W
detnoathzbBlil, de'kd[lBldloxolw naphieyl, (bnd@lnyl, ifdgudlodinyl, quinazolinyl,
[6,6]-, or [6,7]-fused bicyclic carbocycles

hétn@%@glcmté%,la@aﬂt QWAP ¥yl ,%%@éﬁifﬁatteaﬁ%[lé‘éqil@g@é]d from
t
Og{@rllz%L ?'Pg/tﬁ ISBéIﬁgg? ?El)gér(n t IEQQIQS% 1, 11?&3)@12&% qdlnolizinyl,

titut £t e
SGbEtthtetl&[ﬁt%dhmﬂdeéhyh a &/-pgkaef 2, %b]@j{ﬁdmthm(tazcb{,l 2-a]pyridinyl,

B B8 U AR T birsgion 5
f b?ﬁ,ﬁﬁmyﬂ; hhiehdr2, Ly@anylt thiidrlop05 ¢ @%&Mgl thieno[3,2- b] pyridinyl,

or omret hoxy or” trifi uor onet hoxy; . hal ogen,

- BRro[223- b]pyS(i@)yl fRoE3,2-0 gdidinyd( i@)eRo [B32- pl]pyNRuQm furo|3,2-
CGsC 6 kyl.,.. = k - | l. -
U e CRTRM LA T AN
t fral i a I a inyl, 2-
ity POt b SRR .

K
sgmﬂ»%@%é@mb@r@ﬁ{aﬂowoy 13- drdmethyl2-exmadalingb n%@xsag 3-dihydro-

r| ng B%gon i Bi%‘q%m?fg B%\nrzﬁgcﬁll a% glrrga(% dﬁl}g ?enzogfl)jﬁ jg]thladlamlyl’

cgm@hmxﬁ@mbmw]mm@xmﬁ;ﬂrQanmtﬁwceai[ed 4f]ﬂ’r@mlb[31¢3
group consisting of rogen, and su

0
WHEBE A, [Br2 ﬂgwom{%y%ﬂ%mamﬂg%%Od | o siaralol43-dlpyridin-
u S
SEPAD NSRRI L of ol S ol b BRY A AW on-aromatic
6(0@))310113 carb@nybles&(r(h)etem@&%les oRP, s, [B,5]4, [6]-0or [61]-dused bicyclic
trifluoro di fl r omet hox
t F?f P% %&é@ﬁ@?&?yrﬁg %Bamwdrgﬁwmatﬂm%% Jagtsd frongaghe; group

coﬁsllét'ﬁig%f okl ﬁtro@@ﬂ AMd sulflicf &ﬁ%ﬁﬁ@ﬁdb@ﬁﬁﬁted from 1 to 4 times
trifluoromethyl, trrf uoronet oxy, cyano, hydroxyl, or

mﬁm&stltmlts&ddﬁng@mldwmﬁhyl or Cl- C4 alkyl, wher e
each of the Cl- C4 alkyl is optlonally substi t ut ed
from1l to 3 times with substituents as defined bel ow

I IR RLE, flitrb ScHtbrohmehgX Wi fludrbmethgl, defidRéethrly, tii@drbnkthoxy,
optlonally substituted with hydroxyl or am no, or

aryae, bptrporlaen petbomist i tuted with Cl- C3 alkyl; RO is
H, fluoro, chloro, nethyl, hydroxyl, or cyano;

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

cyano, hydroxyl, or methoxy;

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

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

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

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

R’ is H, fluoro, chloro, methyl, hydroxyl or cyano;



R14 is independently selected at each occurrence from
a substituent in the group consisting of hal ogen, -NO

WQ@20080R082 , -NR 10R1 1, -NR12C(O) 2R13 , PCT/US2008/063043
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-NR1I2C(O NR12R13 , -S(O n R13 , -CN, -C(OR 13 ,

G -C6 al kyl, C2-C6 al kenyl, Cﬁ-CB al kynyl, C3-C6
cycl oal kyl, and C4-C7 cycl oal ﬁlalkyl, where each of

C -C6 al kyl, C2-C6 al kenyl, C2- C6 al kynyl, C -C6
cycl oal kyl, and C4-C7 cycl oal kyl al kyl is optionally
substituted from1 to 3 tinmes with substituents as

def'1 Readdpehdantly BelB¥tbd at @tldoRUbrehse frmﬁembdenéﬂtyn the group
sel ected at each occurrepce from a sypstityent

gﬁ%ﬁbst@s%hglpgﬁg DNOpaPBgenNR- & oy RR3 C(O)RN, ¥R @gO)NR 2R"

het§ r)(liaryl Where eacﬁ % H(ﬁe@%urcg%ﬁény]h@tzer oa 91 Csls
glcmlq»aslkylsambtm -Gn aj'dlg'al]sﬂhiky]l whteceath ofrfCl-CGs alk4l, t@zF@(Salkenyl, C,-

h bstit t d [ 4 .. 54] .
Ar6EII b bRt ok St by saant iy alehtiagtopdbat by itisd from
tne%ogqmpe@%ql @ﬁbstﬁt%xﬁyh@&eﬂn%d\b@owmé anf 1S @ [5,5]-

[6,5]-, [6,6]-, [6, 7] -fused bicyclic carbocycle or

heterocycle selected fromthe group consisting of

i ndenyl i | f |, b t hi I
iy e atsar BRI surarg f ot AbrsnenBaR RS e grouw

| SensiRL YO haloBe-COY)R ", bemg @, LG 381 0o0R 'Y -NR 'R, —S(0),R ", aryl,
benzooxazol yl , benzothlazolyl ben20|soth|azolyl

bend beteronad.orare cachden fwl OTHtereH %IQEI@.)SI igjoptionally substituted

b%ﬁ?f 4 3ﬁ81|e¥l)v‘1thr§ﬁf>)§fnl? d%&“hé‘&‘ b‘ﬁ VIR mehyl ,

qui nol I'ny I soqul no ny , gul hazo |ny C|nnoI|nyI
phthalazinyl qU|noxaIinyI benzo[ |, 2, 3]tr|a2|nyl
benzol |, 2, 4]tr|a2|n 2, 3- dlhydrobenzo 4]d|0X|nyI

4 H0d o e nyAnoger 9@%%@%}2&%}@ Brreptt é‘(ﬁgﬁ:pllon relates to the compound
tgf(gﬁﬁgkqefqgg&%ﬁ;oheptenyl i ndol i zi nyl,

qui nol i zi nyl', “6aHt hi eno[ 2, 3-d] i mi dazol yI ,
| H pyrrol o] 2, 3- ]pyrldlnyl i mdazo[ 1, 2- a]pyridinyl,

823 I SR b1 o B e rocyele et
] Bhd @ %Ydup dohi c?’f 1gdedyp){ﬁdléiiﬂyp Y)lemzdcﬁ&iﬁ@%lzbe’%lzothlophenyl

] pyridinyl, furof ] pyri hi eno

pyirhymodvpngqthlopm{ ﬁl@dmb]epmfumﬂh mgolyltikeiagalyR iglolinyl,

LEHLBFL Thono R B SdiaosSl DB Virvaisotinantily

] bbnz%mxaﬂﬁyindazdwldmbimlaazoajlpwdnaaﬂneyd1y1 naphthyl,
6, 7- di hydr o- 4H pyrazol o[ 5,1 c oxazi nyl ,

4]
zimycyoganﬁhw,cqmmyb ngqu;pg%gylyg inazolinyl, cinno hnyl phthalazinyl,

§§@% gF%kg%ﬂ?éqﬂ@%mer%E%m zoﬁyﬁfﬁglgfoxa i'azol yl ,

béaz[ I;Mdhox&yﬂ} 4Anicacbin®agl, WihydidbeRzot}tibharalyd| 4, 3-

}pyr errzesv;fblo pte?li(sl;mﬂ[@#iamw qtg{alls %myh%g’d-%ﬁiﬁaﬂ%-%mwwolyh

t ilﬁﬁﬁyrmlé[bﬁ blpyridinyl, imidazo[ 1,2-a]pyridinyl, pyrazolo[1,5-a]pyridinyl,
[1,2,4]triazolo[4,3-a]pyridinyl, thieno[2,3-b]furanyl, thieno[2,3-b]pyridinyl,
thieno[3,2-b]pyridinyl, furo[2,3-b]pyridinyl, furo[3,2-b]pyridinyl, thieno[3,2-
d]pyrimidinyl, furo[3,2-d]pyrimidinyl, thieno[2,3-b]pyrazinyl,
benzo[c][1,2,5]oxadiazolyl, benzo[c][1,2,5]thiadiazolyl, 3,4-dihydro-2H-
benzo[b][1,4]Joxazinyl, imidazo[1,2-a]pyrazinyl, 6,7-dihydro-4H-pyrazolo[5,1-
c][1,4]oxazinyl, 2-0x0-2,3-dihydrobenzo[dJoxazolyl, 3,3-dimethyl-2-oxoindolinyl, 2-
0x0-2,3-dihydro-1H-pyrrolo[2,3-b]pyridinyl, benzo[c][1,2,5]oxadiazolyl,



substituents as defined belowin R14 , or other
[5,5]-, [6,5]-, [6,6]-, or [6,7]-fused bicyclic

wa@20080¢81 es or heterocycl es containing 1-5 heP@r/vsi0081e63043
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sel ected fromthe group consisting of oxygen,

nitrogen, and sul fur, optionally substituted from1l to
4 times with substituents as defined bel ow i n Rl4 ; Rl
is H, nethyl ethyl, or isopropyl; R2 is H nethyl, or

; i%g%z(rggc %%gt[hlagﬁzcj)l ? E{ftht#%lol%[rﬂgyng@ﬁ@é nyl, T4 130396

dif.p l4§1h@i&ld§ [hWy}pyﬁdth(Bf—Ib 0 ropﬁ@ﬁdhl@k)dbstiﬁﬂted Srontha)y4 times with

yrid 2- 0X0- P r|d|n H) -yl
DSt A RbaIcy 11 RE: by B0l Akt T .71 fused
t I
p;E/)ir El'l é’%r?oq?%fe@?é ié?tetfchg%ézo’gi[a%%ﬁﬁg ?s% ll)l(eéezrgtﬁ'ﬂoﬁlfg Q@l@é{tlsd from the
t grcmpa:byd;lstmgsmﬂdmygem Inyttaget, randsolfyﬂ pptiotaty aglodtnlted from 1 to 4
thladla tetra i nda i ndenyl , indolyl,
i 81 30} “%“B%ﬂ%%%ufgwgébdsaﬁﬁ hi ophenyi , i ndol i nyl,
di hydr obenzof uranyl , dlhydrobenzothlophenyl,
|ndazonI ben2|n1dazolyl benzooxazol yl ,
b@hz&Hhm@@alymwlmemm@ﬂﬁwkazolyI ben20|sothiazolyl,
benzotriazol yl, benzo[l, 3]d|oxolyl, napht hyl ,
qgui nol i nyl, |squ|noI|nyI gui nazol i nyl, cinnolinyl,
PRAY HZianhlyl ofl dbrQNakihgy |
2, 3-di hydr o-benzol[ |, 4]d|0X|nyI benzo[ |, 2, 3] triazinyl,
benzo[l 2, 4]tr|a2|nyl 4FLchronenyI, i ndol i zi nyl,

n [ - d] Lm da [,
a4 100 AL SRS ARl 2t AR oromenny
xdffﬁm@érﬁétho@orﬁthﬂubﬂodieﬂ}dxy, [I,2,4]triazol o] 4, 3-
a]pyridinyl, [I,2,4]triazolo[l,5- a]pyridinyl,
t hi eno[ 2, 3- ]furanyl, thieno[2 3 ]pyridinyl

th““? [I:f*dl sen] PYRIML éd)' Bur@y IORW C1 C6 alkyl, C,-Cs
i

uro pyridi ny i eno[B pyrlrn
f alke{lﬁ (Zz Cd pikyinyd, d‘g-lﬁ?)glcyclbd{ikgh of Q4-E-7 c}lcpjgerlhylakkyl, ,Where cach of the

B AR T g b B

[ lﬁgéﬂ)él%ﬁél‘k?yls ’op‘g(')na‘l’l)&%u‘gstffut@di ey Pﬂﬁﬁﬁ%s Wlﬂl‘%ﬁ@s&&lléﬁlts as defined

2- oxoi hdol i nyl , 2-oxo-2, 3-di hydrol H
depwhoFé,sw ] pyridinyl, benzo[c][!, 2 5] oxadi azol yl ,

F‘n i 0% g&%%ed@?s C 19 Irl?lg cgl%tgfn}ﬁg’ 6-"1%2 Lclrér%iorrll X{jo%ls_a%d l_ol-pgglgla%lgl[containing

5 oﬁe & Botcdiabiemo s¢ibeted Abintha gﬁh@ [cBnsdsting] dokZdm) Mltsogen, and
2,4]triazolo yrazin

351@};215 'txzherg tlzq l@rpc{gg@ @ICCYFEAC gng mepﬂ yhs.ubgtetg}q}i_fggm 1 to 3 times with
0 gﬂgre

?l?[%éﬁ&%rtéo?% t%f %{r%nr[llggg %r%ﬁgc%lsr f@ g’% or l’e:b e@gcyb% es
orS(®H.BTF-, [6,5]-, [6,6]-, or [6 7] fused bicyclic
carbocycles or heterocycles contai ning 1-5 heteroat ons

sel ected fromthe group consisting of oxygen,

th {isonggﬁuoréf‘&léﬂd! Fobdfy1, QRALABALIY 1, SRR hEth €Y, i B rdmboxy,

cyano, hydroxyl, or methoxy;

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

cyano, hydroxyl, or methoxy;

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

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



Wi th substituents as defined belowin R14 ; R5 is H,
fluoro, chloro, nethyl, trifluoronethyl,

waledosaerenet hoxy, trifluoronet hoxy, cyano, hydPORYSHNS/063043
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or methoxy; R6 is H, fluoro, chloro, nethyl,
trifluoronethyl, difluoronethgég, trifluoronethoxy,
cyano, hydroxy 1, or nethoxy; "R7 is H, gemdinethyl,
or Cl- C4 alkyl, where each of the Cl- C4 alkyl is
optionally substituted from1 to 3 tinmes with
substituents as defined belowin RL5 ; R8 is H,

hrd i oMy hy drdtyioftro,cihlao OCl—C}. alkgl aptionlallppitseinatd with hydroxyl or
substituted with h droxyl or ami.ng, or am no

oPEIR AT AN Apsipng! Sélésfmeﬁveﬁlccéfséﬂw RO is H,
fluoro, chloro, nmethyl, hydroxyl, or cyano; Rl4 is

i ndependently sel ected at each occurrence froma

s BBs¢ Ht flemd, ¢horbhacthyb hydoanks bstyang; of hal ogen, - NO 2,
-OR 12, -NR 10R1 1, -NR12C(O 2R13 , -NR 12C(O NR
12R13 , -S(O n R13, -CN, -CCOR 13, G-C 6 al kyl,

CR QR iRl dpiithsly ‘é@e&?@d &l daym B&oun@ﬁc@or%ﬁ%@ﬁhﬁéﬂt ’m ﬁﬁ%roup
cA-Cr cycloalkyla kyl, where eac of C6

czor@@stmgloéhyuogerczmaa QRKynYR, RC, rNB @(@DM kNR ca{@aNR”R”

(oS Rres Ol B G SRR B8 aheeaT oty ks

ae?&dﬁkﬁsaﬂmﬁgﬁ BesHIkYalkl, QhtrREash oLEET, AKGUIT,ENCAKenyl, C)-
froma substituent in the group consisting of hal ogen,
- € Akmnyz C;- Q@@lo@ky]@gn(bpk-g] cyclogtrylalkyl pporally, subg(tg»ed from

n , I ac of the aryl or
hg%§93%@%X$M1ﬁBQﬁHS&?E?@ﬁ%ﬁgﬁﬁﬁ%gﬁggtﬁ?hted from1l to
4 tinmes mnth substltuents as deflned above in R14 .

[ 0055]. Anot her enbodi ment of the present invention

r & als dadopenaREy é@ﬁﬁ%ﬁt&aéh O?W?ea%om(aﬁuétltm rlléthe%r@g)
L " h b, tt h 13
, OBRBREN nal DLAZPIOfRL, DN € ] N, N0 P01,

bend btetiohfyll,, vdj e cact! qfltl;le ﬁyBerthdt@rderrybgnup)s[ is optionally substituted

1L, 4] di oxinyl, 3, 4-di dro enz }{I 4] oxazi nyl,
o&mﬂl— L\tﬂ ??VW?%WEh&PW’&?% Sliileg@ﬁ‘% blfov]e [ Ra} oxazi nyl ,
optionally substituted with from1l to 3 substltuents

sel ected independently fromthe group consisting of
h#0lSgen, netmosher cmbegiment ofi th¢ prssentmtveytion relates to the compound

a3 erony “carbanoy . oi-ca o C

alkylsubstituted carbanDyI and acetam do; Rl is H,

met hyl , eth i sopro dr oxyet hyl

SIS AL5 55+ [k bttty or LT fusst B cartobydleAzsterocycle selected
from the group consisting of indenyl, indanyl, benzofuranyl, benzothiophenyl,
dihydrobenzothiophenyl, dihydrobenzofuranyl, indolyl, isoindolyl, indolinyl,
benzo[ 1,3]dioxolyl, benzooxazolyl, benzothiazolyl, benzoisothiazolyl,
benzoisoxazolyl, indazolyl, benzoimidazolyl, benzotriazolyl, naphthyl,
tetrahydronaphthyl, quinolinyl, isoquinolinyl, quinazolinyl, cinnolinyl, phthalazinyl,
quinoxalinyl, benzo[1,2,3]triazinyl, benzo[1,2,4]triazinyl, 2,3-dihydro-
benzo[ 1,4]dioxinyl, 4H-chromenyl, dihydrobenzocycloheptenyl,
tetrahydrobenzocycloheptenyl, indolizinyl, quinolizinyl, 6aH-thieno[2,3-d]imidazolyl,
1H-pyrrolo[2,3-b]pyridinyl, imidazo[1,2-a]pyridinyl, pyrazolo[ 1,5-a]pyridinyl,
[1,2,4]triazolo[4,3-a]pyridinyl, thieno[2,3-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-



R2 is Hor gemdinethyl; R3is H chloro, or fluoro;
R4 is H nethoxy, hydroxyl, nmethyl, fluoro, brono,

w@y@na4108 f | uor onet hyl, trifl uoronethyl, PCT/US2008/063043
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di fl uoronet hoxy, trifluoromnethoxy, acetyl,

am nonet hyl, 1- aninocycloproB% nmor pho I|nonethyl
2- hydr oxypr opan-2-yl, norphol Fhe-4- carbonyl,

2- nor phol i noet hoxy,

CARETBL AP ML IR AT Bz

pYeiizld]H, Ilﬁ]bxydilazcﬂylpbéﬂzd[d]EME SlthiadiazgiiloB 4ndihydro-2H-
|pera2|n 1-y perazin-1-yl.,
4 €@OW[5@0§%9}'1) mnﬂ@zfoik Eﬁ’ ]pyr%myl 6,7-dihydro-4H-pyrazolo[5,1-
Y, e | -
4 %[%,;/1& 9185199 4)@3,%21} 3/%{(23_&9%&[5}6'}()1%{191, §,§Zdlﬁleth%ll ¥loxoindolinyl, 2
( pyo-218- dhlhmdra Mi-ppirplef 2zibipyiridydyl, Bnec{oiy2rdbiadiazelylyl

2 QBB Sl g TR SR DL B 95

pr azitRaAslop! ﬁ%%yn@m%ﬁ?—@y loRAbRYI19-s¥b@iYted from 1 to 4 times with
5-am hopyrazi n

XY,
6sm$tlh®p§sraazlaﬂnezll§dlmm R “20uotbsrddisdz 64.5B- B6L6] or [6,7]-fused

bbcyg of)aﬁg%csyflséso ﬁ%qgrgﬁ%%ﬁewp ik ﬁg jﬁ%ﬁﬂéﬂ?’ls selected from the
( gRfupaRasistifoasTydxy pRE Rittoges amdaumy, Bpeshally saystindeditbm 1 to 4

am nopyridi nyl, pyridazin-3-yl,

6 fipres My ihpybstauentnassiofined belowrin & lior onet hyl ) pyri dazi n-

3 yl, 6-(difluoronethyl)pyridazin-3-yl,
g(difluoronethoxy)nethyl)pyridazin 3-yl, 6-

aﬂlmoﬁym£d@zmﬂ@ﬁxyhamﬁm@nethyIan1no)pyr|da2|n 3-yl,
6- (di met hyl am no) pyri dazi n-3- yl,

6- mor phol i nopyri dazi n- 3-yl,

6re4s 1Y yl ) pyridazin-3-yl, 6-(4-
R’ ﬁp?%e?ggFggh @?ggrlda2|n 3-yl,

(6 (hydroxynethyl)pyrlda2|n 3-yl, 6-

p% sﬂﬁd%/]ﬁt%rxf) gxygroggl?,/ el %(IP{P %E%gl ch'])(s'f\g ;éyryﬂg 2r1§lr.10ryornethyl

3dAloRARNAGE), Br %Iﬂﬂororﬁetﬁ&lympyr azin-2-yl,
6- am nopyrazin-2-yl, 2- oxopyridin-1(2 FD yl,

2 oxopyrrolldln I-yI 6- oxo- 1, 6- dlhydropyrldazin 3-yl,

O ORI OGPl Rot pyrdasp, oy, 6
Obﬁo%lndamﬂl 1t(6Hp‘§'p i@z y8-py@d gy, ruint, f/ﬁ&ﬂ)yi )tﬂnophenyl pyrazolyl,

hydr oi m dazo[ |, al] pyrazin-7

3lrptd|aquvh @Wﬁé&tlhlmazglyb t@l@m}ﬂlr tﬁothlazzlyA] tflﬁzqizl@ p¥yjdaazglyl,
}ﬂ%({rll lﬂ %r§%&lyly}nd§11§ﬂ] déli1 1, 1*181%1% ?0 d?) F},l bea;zoﬁiéany}

3 benAbtHigiteyll; trdotixgl ﬂﬁ@ﬂﬂohet’fzoﬂranyl dihydrobenzothiophenyl, indazolyl,

5|’bg1§(1jllﬁl}hq\é/1g($§ ?plgz['aogggzlo’l}] lﬁl}zg gflgglyn|ben201soxazoly13 bgfzto?s%lchlazolyl

E))It()glgz)?g%%qygvlzt%h%([[é’S?fdloR)lol?D’ hh}ﬁﬁcm dlnolmg} 1?oqblglro(l)1;nle8u1ingzolmyl,

Heinobligyl ppthalrzifiyluguiogpxalinyl, 2,3-dihydro-benzo[1,4]dioxinyl,
benzo[1,2,3]triazinyl, benzo[1,2,4]triazinyl, 4H-chromenyl, indolizinyl, quinolizinyl,
6aH-thieno[2,3-d]imidazolyl, 1H-pyrrolo[2,3-b]pyridinyl, imidazo[1,2-a]pyridinyl,
pyrazolo[1,5-a]pyridinyl, [1,2,4]triazolo[4,3-a]pyridinyl, [1,2,4]triazolo[1,5-
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-d|pyrimidinyl, furo[3,2-
d]pyrimidinyl, thieno[2,3-b]pyrazinyl, imidazo[1,2-a]pyrazinyl, 5,6,7,8-



R7 is H R38is H fluoro, nethyl, or hydroxyl; RO is H
or hydroxyl; R14 is independently selected at each

weewanswsre froma substituent in the group coPSI/BE§1008063043

10

15

20

25

30

of halogen, -NO 2, -OR 12 , -NR 10R1l 1, -NR12C(O) 2R13
, -NR12C(O) NR12R13 , -S(O nR% , -CN, -C(OR 13 ,
G -C6 al kyl, C2-C6 al kenyl, %06 al kynyl, C3-C6

cycl oal kyl, and C4-C7 cycl oal kyl al kyl , where each of

P B G ol on T Rugpi.

suksi3- &hsadirobéﬂmcﬂ]oiazo@l t3 manafrhylhz sxisddlingE2-8x&<2,3-dihydro-
defl ned bel ow i n R15 and R15 is independe

eRxrEto (213 -blrprdinyk ubereatdl 15 7-dlexadiazhy bwewﬂﬁﬁaﬂﬁﬁ@lamlyl

SRUpSSEEATL0R AL BRI, s U B, S
he]@rmr}m [1, 2k eiazodt B-adpyratinylaspkoQt, 2!1@&1@2@1&[’%-a]pyndm-
oA RS b ST RS o
SRRGbEYFic QQ%@%U“&SOrq{etefréUy%E %?P $PA[R)51916,6PEorib &3 &Ned bicyclic

[ nventl on are l'ow'ng tetrahydr obenzazepi he
c ompocyrtis:or heterocycles containing 1-5 heteroatorns selected frorn the group
8 br ono- 2-.nmet etr

&f nlé]?r_oggne g gﬁlgdrsépzliio?laltly subsp Xlged from 1 to 4 times

8wmtsh99fﬁu&n§r@stctwhec5bab®nﬁw42 3,4,5-tetrahydro-|
H benzo[ c] azepi ne;

2- nethyl 5- phenoxy- 8- (pyridazin-3-yl)-2,3,4,5-tetrahyd
resl. 0 z I 8-

H-%p )1/sr = oﬁl&ﬁ (glﬁ%l‘% %gthxle %rlﬁ e%qgllnﬁ%af %1 u%?grgxt}(loxy, (t111ﬂu0rornethoxy,
Heligioz by drbaepi methoxy;

6- ( 2- net hyl - 5- phenoxy- 2, 3, 4, 5-t et r ahydr o-
H-benzo[c]azepin 8-yl ) pyridazi n-3- am ne;

rz}_}fr% léOE‘g o{lﬁ?\%x%eélﬁ/{é Qﬂﬂué%ﬁ{'eﬁ]lyi? d¥él120r3m§ﬂ16x;5 tltlﬁﬁd’r@ﬂ%gloxy,

2 eypatohpydréxyihenoatyie 2 met hyl - 8- (pyri mdin-5-yl)-2,3,4,5

-tetrahydro-1 Hbenzo[ c]azepine;

2- met hyl - 5- phenoxy- 8- (pyrazi n-2-yl)-2, 3,4,5-tetrahydro
h{7 19 ﬁeg@g ﬁlﬁ%ﬁ%ggp% 3C4 A’:ﬂkgl tvgtlerr% eachroof _tllle C,—C, alkyl is optionally
mlhicsnmw:ﬁrmdrﬁpr&t&ngﬂ \)qmly suloitituedts amdnféned below in R"

2- met hyl - 5- phenoxy- 2, 3, 4, 5-t et rahydr o- |

H benzo[ c] azepi n- 8-yl ) pyri dazi n-3(2 H)-one;

2RiTRS By hydBoxXyd.- ftumes hehly] € 0y lalkhepidnht swdeinfey wah Bydroxyl or

5-tetrahydro-| Hbenzo c] azepi ne;

2apnnayet ppinopsineHbxybstitgted WBtht GtCalaidto- |

H- benzo[ c] azepi n- 8-yl ) benzonitrile;

,2,4]triazol o[ |,
ngpIﬂﬁer MildmZmﬁmyhmbrd@xpheﬂ@%oz 3, 4, 5-t etrahydr o-
Hb enzol

R'* is independently selected at cach occurrence from a substituent in the group
consisting of halogen, -NO,, —OR'?, -NR'’R'", -NR"*C(0),R", -NR"*C(O)NR"*R",
—S(0), R, —CN, -C(O)R ", C-Cg alkyl, C,-Cs alkenyl, C-Cs alkynyl, C3-Cs
cycloalkyl, and Cs4-C; cycloalkylalkyl, where each of C;-Cs alkyl, C,-Cs alkenyl, C,-
Ce alkynyl, Cs-Cs cycloalkyl, and C4-C7 cycloalkylalkyl is optionally substituted from

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



c] azepi ne; 2-net hyl -5- phenoxy- 2, 3, 4, 5-t et r ahydr o-
H benzo[ c] azepi n- 8-yl ) pyridi n-2(1 H)-one;

w@2q08A§eshyl sul fonyl ) pi perazi n-1-yl) - 2-met hyl - BEphs00§63043
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-2,3,4,5-tetrahydro-1 Hbenzo[ c]azepi ne;
8-(6-nethy|pyridazin-3-y|)-S-Qgenoxy-Z,3,4,5-tetrahydr
o-1 H benzo[ c] azepi ne;

2-met hyl - 8- (6- net hyl pyri dazi n-3-yl ) - 5- phenoxy- 2, 3, 4, 5-

t5_ MZ 1%'} gncleﬁﬁ 2 ?Q%(?L(Egt] e%?lﬁg pugre?cp)e frrcl)ra a substgueqt)h} El,eﬁmd}}p
5c®1@ﬁ9’cﬂ1§yﬁhalolgeﬂ-lb€(ﬁ)<ﬂ” crm @pm@.myl -OR", -NR"R", —S(0).R", aryl,
5- (2-fl uorophenoxy)-2-meth

Ha@fyla%rﬁr@a% Wiope 9ach of thg gry wafr%%ﬂ grﬂbléw @ptionally substituted

SFBEEPYIPimes with substituengs as defined sboye n Ry (0o

H-benzo[c]azepln 8- yI)pyrldaZ|n 3-am ne;

gl‘i‘é@i laﬁ;.,(rj? %5%1?1}96111118]1%&&}3? Hépgnt nmegtlgn irzele}{ceg to the cornpound

Sof BriduBRIORESRMEYS: - 2- met hyl - 8- (pyrim din-5-yl)-2,3, 4,
5-tetrahydro-I Hbenzo[ c]azepi ne;

5- (2-fl uorophenoxy) - 2- et hyl - 8- (pyrazin-2-yl)-2, 3,4, 5-

6% SIS, ROy BT RIS mavhshy. beratldinpheiy

Hba%mh@jlatz@@b [8;3 bRy, Al mdlhgd@%ﬁk@[b][l 4]d10X1 13, 4 dihydro-
%, (2-f1 uorophenoxy) - 2- et hyl - 2, S5-tetrahy ro- |

benapld]ld Zdpiagingl, 0y|4)rp9thyld%ﬂmh@¢<m2|ﬁ smao[b][1 4]oxaz1ny1
y Iognt_%oﬁ gl?%?lg{&?@? %‘[}1 HHF tt(gg gﬁlgsél%lf%nfs%feg%d%ﬂe{agﬁ%h‘?ly I@r%ﬂl the
2gfcﬁlp(cznilbtu@r(ﬁhfaﬁj’g@m)ﬁletﬁombiﬂaﬂo- ﬂqf&o‘ﬂorﬁethﬁlt trifhydsracthoxy,

H-benzo[ c] azepi n- enzonitrile
8 d{f}qorcgglq}n@iey, éli@r.lg{tq:(}/ g?_-C3 alkyl, rnethanesulfonyl carbamoyl, C;-Cs alkyl-

a]s@t)é[hﬁé&ﬂca%eﬁ&y’l%n@ cbhth@dPphenoxy) - 2- met hyl - 2, 3, 4, 5-

tetra benzo[ c] azepi ne;
I -(5- (2 fluorophenoxy) 2- nethyl 2,3,4,5-tetrahydro-

|_|-Rt1) ?snlglf)l[n 'Jh?llz eﬁlyli] 1sop¥08yr|) yj hy roxye%gylrgﬂ S-trlﬂuoroethyl 2-fluoroethyl,

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

R*is H, methoxy, hydroxyl, methyl, fluoro, bromo, cyano, difluoromethyl,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, acetyl, aminomethyl, 1-
aminocyclopropyl, morpholinomethyl, 2-hydroxypropan-2-yl, morpholine-4-
carbonyl, 2-morpholinoethoxy, 2-(dimethylamino)ethyl(methyl)amino, 2-
hydroxyethylamino, piperidin-1-yl, piperidin-2-yl, pyrrolidin-1-yl, piperidin-4-ol,
morpholino, piperazin-1-yl, 4-methylpiperazin-1-yl, 4-(ethylsulfonyl)piperazin-1-yl,
4-(2-(isopropylamino)-2-oxoethyl)piperazin-1-yl, 4-(pyridin-2-yl)piperazin-1-yl, 4-
(pyrimidin-2-yl)piperazin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxopiperidin-1-yl, 6-
methylpyridazin-3-yloxy, 6-aminopyridazin-3-yloxy, pyridazin-3-yloxy, pyrazin-2-
yloxy, 3-aminopyrazin-2-yloxy, 5-aminopyrazin-2-yloxy, 6-aminopyrazin-2-yloxy,



8- (4- (et hyl sul fonyl ) pi perazin-|-yl)-5-(2-fl uorophenoxy
)-2-nmethyl -2, 3,4,5-tetrahydroi H benzo[ c] azepi ne;

wW®2{08A§108mr ophenoxy) - 2- net hyl - 8- (pyri dazi n- 3- yPQFRSBIDS1063043
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5-tetrahydro-1 Hbenzo] c]azeplne
5-(3-f|uorophenoxy) 2- et hyl - ﬁ
H pyrazol -4-yl)-2,3,4,5-tetra 9dro | Hbenzol

c]azeplne
6 (21 g i z%?gyhfg%xr}{%t?%hs%g%%\zf 1y rﬁ %Waz%?ﬁ-y?@yyyagolghenyl 3-

H bénz %aze

5 c{za'irobhéi@/ﬂ cphwnophenyR (ﬂieﬂhbl){ésuﬁoﬁﬁ)ﬁhbml;Zld:aﬂbachy}Hl)heayB péridinyl,
5-tetrahédro | .Hobenzo[ c]az

5 APV [ Bing b RS- 3211&5{1}?%?@@5%%%ﬁﬁtrzﬂwrgm%h@)wrldam-
5
= O R R R Bupromethon v gicpeip-3-1.

t emllmipydda:z-llhﬁHb,e@tm@th;zl]ammmjpymiazm& -yl, 6- (dlrnethylarmno)pyrldazin-3-
e SRR A T P et e T SRR 5 oo
6h{eﬁ‘[ ﬁFéﬂaﬂﬁrloﬂlyﬁﬁ%ym Ry e -(Wdrek g%lefﬂhﬁ)ptyﬁaaﬁmcgn%l

benzo[ c] azepi n-8- yl ) pyri dazi n-

5(@@2%3(13@1?@[11{9@{’@@%)%23 D’btpl?l%thQHQAyl( mmWIB_.é.}yﬂ anyinigineiryl,
%@ 3T b do IR - R 5 b5 5B T ranyarB-A v >

ﬁlﬁﬂ:l @ZBpj1In- 8xop51raohaﬂlzpm t6Lddoel, 6-dihydropyridazin-3-yl, 6-
8 ([I 2,4]triazol of |

APy @RADe(GiT)-yh n(lgiam[& Grelpriadinkyyl. midaryL-dpgagnsi-yl, 3-

t 8%{ ?ﬂgﬂiﬁ’ tazAl 4?9?% gllnaZZ@PIb I’}l,? 5,6-dihydroimidazo[1,2-a]pyrazin-7(8 H)-

a]ypﬁﬁ(nrdﬂlﬁbrﬁmyﬂh}f}ﬁﬁ ¢-ditlydtoof IghNRra0Y0[ 4 3-dTpirayin-7288)-41,5-
trahydro | H benzol c]

| [-5Ht5azqleld rupinaridivg- YQDWEMWZ%O% Yra pyridingpl d3odimethyl-2-

H-
FoRGGONES 1A A UEed NalpGheia Y PAS), Sommettl.
) { B2 Attiaxdle [, 335 Wpybidaeiny b i, A Adtriaddde [dehr 2 bpy]dazeyl, we;

4-1 | henoxy) - 2- net hyl - 8- (pyri dazi n-3-yl ) -2, 3, 4,
% ﬁ?ﬁ?g i Hoenzo[

R’ is H, chloro, or fluoro;

RS is H, chloro, or fluoro;

R’ is H;

R%is H, fluoro, methyl, or hydroxyl;

R’ is H or hydroxyl;

R'* is independently selected at each occurrence from a substituent in the group
consisting of halogen, -NO,, —OR'?, -NR'’R'", -NR"*C(0),R", -NR"*C(O)NR"*R",

—S(0), R, —CN, -C(O)R ", C-Cg alkyl, C,-Cs alkenyl, C-Cs alkynyl, C3-Cs
cycloalkyl, and Cs4-C; cycloalkylalkyl, where each of C;-Cs alkyl, C,-C¢ alkenyl, C,-



c] azepi ne; 5-(4-fluorophenoxy)-2-nethyl -8- (I
H pyrazol -4-yl)-2,3,4,5-tetrahydro-|I Hbenzo]
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6- (5- (4-fl uorophenoxy) - 2- net hyl - 2, 3, 4, 5-t et r ahydr o- |

H benzo[ c] azepi n-8- yl) pyri daéﬁ” 3-am ne;

5- (4-fl uorophenoxy) - 2- net hyl (pyrimdin-2-yl)-2, 3,4,

5- tetrahydro | Hbenzo[ c]azepine;

St C% And 9@'83(1%?2 [aﬁ'E? {J -ﬂé'ﬁ ﬂéﬁ}é{dlamyﬂs%p%'o%my' Qbstitdeed from

5 1(tésftim@rmﬂf@bmméntaamﬂmhJo8}o@»p1y1r1d2;i and2-yl)-2, 3, 4, 5-
tetrahydro-1 Hbenzo[ c]azepine;
6- (5- (4-fl uorophenoxy)-2-net hyl -2, 3, 4, 5-t et rahydr o- |

b
el aan, E%lﬁ%%?%Efﬁg%‘ﬁrﬁe%@?ﬁ%&b““m% s o
He&mmsmgco]faalegem eeom pﬁ\i daz(fgraﬂa(lz-}ﬂ)Rlé,nNRloR , —S(0).R", aryl,

y |a§1cfr bét!gr%glry d)r2f6hq !g;ﬁeaeﬁgﬁge slné %ngnna)ﬁy sBQstltuted
21ionr { &5 4 hhh@ﬁ Qfﬁ’t‘ﬂ%ﬁ@?ﬁﬁ(ﬁen?s‘ ddcmyibd bodedn R et rahydro- |
H benzo[ c] azepi n- 8- vyl )benzom trile;

8-([1,2,4]triazolo[l,

? i%hg Id P o? Sig?_“)}%(‘é ﬁcgfgf h o %)&RA-%) IT? he preseht théI‘RlOIl arc

81Hd fb ll@w thlsttédr fdbbﬂza%e ine com ounds
%pyrl dlﬁl]g6 ﬁl)%’-QS (4- fl%oroph%noxy) -met hyl - 2, 3, 4, 5-
t

th{gﬁy@r@sthyHSﬁ)@ﬁQ@[yC% éﬁequeﬁ@hydro 1H- benzo[c azepine;
B LY ARNERRR BT o (S AT

Hbenzo aze
8 2(1ﬂeth¢lt31ph@1dx§z{8n(§plyilmzﬁne-8 egil) D314, Stkrabydrd- TH-beizpl | erping,

5 _2%éethyg?héwgﬁén@ﬁég%ggyﬂéﬁ%ﬁl‘% SRR oy zepine:

3 6A(2 %étﬁ#r Slaﬁ%%{ooS% |e2nj6|£ ?/ r{étge[h%fgl ? meﬁ‘{o&ﬁaz%pél%-ﬁ nyl})p d'5121n-3 -

Bam;nﬁ:- tetrahydro-1 Hbenzo[ c]azepi ne;
2-methyl-5-phenoxy-8-(pyrimidin-2-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepine;
2-methyl-5-phenoxy-2-methyl-8-(pyrimidin-5-yl)-2,3,4,5-tetrahydro-1H-
benzo[cJazepine;
2-methyl-5-phenoxy-8-(pyrazin-2-yl)-2,3,4,5-tetrahydro-1 H-benzo[ c]azepine;
2-methyl-5-phenoxy-2,3,4,5-tetrahydro-1H-benzo[clazepin-8-yl)pyridin-2-amine;
2-methyl-5-phenoxy-2,3,4,5-tetrahydro-1H-benzo[clazepin-8-yl)pyridazin-3(2H)-one;
2-methyl-8-(4-(methylsulfonyl)phenyl)-5-phenoxy-2,3,4,5-tetrahydro-1H-
benzo[cJazepine;
2-(2-methyl-5-phenoxy-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-8-yl)benzonitrile;
8-([1,2,4]triazolo[1,5-a]pyridin-6-yl)-2-methyl-5-phenoxy-2,3,4,5-tetrahydro-1H-
benzo[cJazepine;
2-methyl-5-phenoxy-2,3,4,5-tetrahydro-1H-benzo[clazepin-8-yl)pyridin-2(1H)-one;
8-(4-(ethylsulfonyl)piperazin-1-yl)-2-methyl-5-phenoxy-2,3,4,5-tetrahydro-1H-
benzo[cJazepine;
8-(6-methylpyridazin-3-yl)-5-phenoxy-2,3,4,5-tetrahydro-1H-benzo[ c]azepine;
2-methyl-8-(6-methylpyridazin-3-yl)-5-phenoxy-2,3,4,5-tetrahydro-1H-

benzo[cJazepine;



5- (2-chl or ophenoxy) - 2- net hyl - 8- (pyri dazin-3-yl)-2, 3, 4,
5-tetrahydro-| Hbenzo[ c]azepine;
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H pyrazol -4-yl)-2,3,4,5-tetrahydro-1 Hbenzo[

c] azepi ne;
6-(5-(2-ch|orophenoxy)-z-nethﬂg-z,3,4,5-tetrahydro-
H benzo[ c] azepi n-8- vyl ) pyridazi n- 3- am ne;

oS AR TRL Dyl B LK S i 7 4

tran
Sbézofdlhapoehenoxy) - 2- met hyl - 8- (pyr|n1d|n-5-yl)-2,3,4,

5-tetrahydro-| Hbenzo[ 1azep|ne;
55(@ ferenhsparenoxysths - fbt Hynvraot-pyiazd d 2topphydrod Ay 5.

]§%p¥g&%li Hoenzo[ c] azepi ne;
% ofophenoxy) 2-nmet hyl -2, 3, 4, 5-t et rahydr o-
%Hér(Zd{w}cqmemxy)a—mbﬂlpyi Bdi, Rtct@hmirbfld{-benzo[clazepin-8-

h 2-methyl - 2, 3, 4, 5-t et r ahydr o- |
FW&BH&%? QQQEE egoxz?)py?Fdagln 3(2H) - ong PAmyare
55((2: fﬁmrﬁfhgg(?s?@xmmgr @%@ﬁﬁd& Q‘Szi)}ﬁﬂ?%%e‘éﬂdh{z&ﬂéﬂ'ﬁ phen

yl)-2,3 rahydro-1 Hbenzo[ "c] azepi ne;
ZbQEK{Qa@mh@rophenoxy) 2- nethyl 2 3, 4, 5-tetrahydro-
: o %@Lqﬁh{%ﬁ?&%%—wﬁhﬂs% QS}DI‘%I%I n- -yl) 2 ,3,4,5-tetrahydro-1H-

ab&M%HﬁhﬂwﬁmY') 5-(2- chlorophenoxy) 2-met hyl -2, 3, 4, 5-
tetrahydro- | H benzo[ gaze

| 5¢(8-= ft@rmewwaﬁemésby ﬁpwezlnﬂ vI>23.4 Sdctradydigh i o- |

%ﬁ%ﬁéep|n 8-yl )pyridin- 2(1 H)-one;
%%Bﬁﬂ ophenoxy) - 8- (4- (et hyl sul fonyl ) pi perazi n-1 -yl
) 645 netfhipkophedod,)2-tethy RS A i}tetrhhbd)ﬁrﬂiﬂbaiza&qwepm% yl)pyrldln-

5- (3 chl or ophenoxy) - 2- et hyl - 8- (pyri dazi n-3-yl) -
5+ ﬁ%@?%hydro | Hbenzo[ c]azepi ne;

S '6( r = ﬁ?@ﬂ@f@wm&hgﬁg Ig%éllr% %Tl%#l}é@lro 1 E%nzzofc]azepm-&
c ]prprﬂaum,—S (2H) -ong;
E{g ré@f%ﬂh 0! e A O)fl\{l -8 %4 r{e trl]l\sll su?fonyl)phenyl)eE ?J]g tetrahydro 1H-

benzo[c]azeplne,
2-(5-(2-fluorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo[ clazepin-8-
yl)benzonitrile;
8-([1,2,4]triazolo[1,5-a]pyridin-6-yl)-5-(2-fluorophenoxy)-2-methyl-2,3,4,5-
tetrahydro-1H-benzo[c]azepine;
1-(5-(2-fluorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-8-yl)pyridin-
2(1H)-one;
8-(4-(ethylsulfonyl)piperazin-1-yl)-5-(2-fluorophenoxy)-2-methyl-2,3,4,5-tetrahydro-
1H-benzo[clazepine;
5-(3-fluorophenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[cJazepine;
5-(3-fluorophenoxy)-2-methyl-8-(1H-pyrazol-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[cJazepine;
6-(5-(3-fluorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-8-
yl)pyridazin-3-amine;



yl) pyri dazi n- 3- am ne;
5- (3-chl or ophenoxy) - 2- net hyl - 8- (pyrimdi n-2-yl)-2, 3, 4,
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5- (3-chl or ophenoxy) - 2- net hyl - 8- (pyrinidin-5-y|)-2 3, 4,
5-tetrahydro-1 Hbenzo[ c]azepi
5- (3-chl or ophenoxy) - 2- net hyl - g: (pyra2|n 2-yl)-2,3,4,5-
tetrahydro-1 Hbenzo[ c]azepine;

6 b(g f{u% 0 |385 %856@8%%2 3P§F?&%ﬁ¥ﬁ_%_y 3232 4, 455 &L %}X derP |

nzo[ c] aze
Gbéﬁm{Qaﬁﬁhﬁ[ophenoxy) 2-net hyl - 2, 3 4 5- tetrahydrol
H-benzo[c]azepln- - %éyrlda2|n

5 RIEE fEWFQﬁhéﬁfPf‘é’ﬁ@thhﬁl' Pymidgn- ézvl)c%péﬁhirteérahmsﬁyw phen
%g%(gaézﬁltetrahydro | Hbenzo[ c]azepine;
2-(5- -cﬁ 0

f ophenoxy) - 2- net hyl - 2, 3, 4, 5-t et r ahydr o-
H5 k(érfhm@@;jhaﬁ@gi)d—ﬁethyl $mpyrzxini2t-yh)-|2e”ﬁ,4,5-tetrahydro- 1H-

8-([I,2,4]triazolo[l,
aPé@?ﬁé?ﬁ$Bwyl) 5- ( 3- chlorophenoxy) 2-nethyl -2, 3, 4, 5-

t%IB ByfoRsphkhb:88:2280@] BZ 8, 18strahydro-1H-b -8-yl)pyridin-
( q(s 8h|or06§2noxy)b2 ngl 15612},:{04 5- ?g?Pgﬁﬁmgl-F)pwnln

Fﬁbemn@[c]azepln 8- yl)pyrldln- 2(1 H)-one;

RS S A S Rl o R
Syl)pyedizBr DRPBRAYY) - 2- met hyl - 8- (pyrlda2|n 3-yl)-2, 3,4,
5-tetrahydro-| Hbenzo

25rétiprardenpnZdmethyl- &J(%H &y(spif@@rlgghé&xl)-wf%ﬂet@hvéqo 14-

benzo[ c] azepi ne;
Zgﬁégﬂg?%ﬁﬁ%byridgz%n-SPyl)-S-(4-(trifluoronethoxy)phe

n Q)(ﬂ )3 ATudraphbndxgh2afyitiy 2 B, 4 eman)dro] ldzbpmzof;]azepin-8-
éz nethyl 8- (pyridazin-3-yl)-2,3,4,5-tetrahydro-
B8PSz epi n- 5- onxy)benzonltrlle

e e R

Gt&me@thYb5m&ﬂdémmnﬁtuoronethyl)phenoxy) 2 3,4,5-tet

rahydro-1 H benzo[c]azepin- 8-

&/l 2,4]triazolo[4,3- a{pyrldln- -yl) 5-(3-fluorophenoxy)-2-methyl-2,3,4,5-

tetrahydro-1H-benzo[c]azepine;
1-(5-(3-fluorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1 H-benzo[ c]azepin-8-yl)pyridin-
2(1H)-one;
8-(4-(ethylsulfonyl)piperazin-1-yl)-5-(3-fluorophenoxy)-2-methyl-2,3,4,5-tetrahydro-
1H-benzo[cJazepine;
5-(4-fluorophenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[cJazepine;
5-(4-fluorophenoxy)-2-methyl-8-(1H-pyrazol-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[cJazepine;
6-(5-(4-fluorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-8-
yl)pyridazin-3-amine;
5-(4-fluorophenoxy)-2-methyl-8-(pyrimidin-2-yl)-2,3,4,5-tetrahydro-1H-
benzo[cJazepine;
5-(4-fluorophenoxy)-2-methyl-8-(pyrimidin-5-yl)-2,3,4,5-tetrahydro-1H-

benzo[cJazepine;



yl) pyri dazi n- 3- am ne;
2-nmet hyl - 8- (pyridazin-3-yl)-5-(o-tolyloxy)-2,3,4,5-tet

wo a0vgdssl H benzo[ c] azepi ne; PCT/US2008/063043
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6- (2- et hyl - 5- (o-tol yl oxy) -2, 3, 4, 5-tetrahydro-|

H benzo[ c] azepi n- 8- yl)pyrldazhn 3 am ne;

5- (2- nmet hoxyphenoxy) - 2- net hyl - 8- (pyridazin-3-yl)-2,3,4
5 tetrahydro-1 Hbenzo[ c]azepi ne;

h - 2- | 5 3, oot ahydr o- |
B IRL D BRSNS Grd 2
Sb&&mﬁﬂdnﬁhmprophenoxy) 2-net hyl - 8- (pyridazi n-3-yl) -2,

5 tetrahydro-| Hbenzo%ﬁg%azegine; , .
5 _6((§ (8- f&orqg@@pwﬁ-gn@g@y -2 Rl gdrprlH—benzo[c]azep1n—8-yl)pyr1d1n-

F?g%&ﬁgol 4-yl) - , 5-tetrahydro-1 Hbenzo]
azepi'ne;

66((5 (@ Shtamijhfehmodpmembey)Mzs taetahydro 21,8 bén Bf d]etepaki-dr o

H benzo i n-8- yl)pyridazin-3-am ne;
SY)EYT a&}ﬂr#@%ﬁ enoxy) 2-met hyl - 8- (pyrimdin-2-yl)-2,

3 54(451110%1{@1?&@')-@' ﬂneﬂﬂpﬁ@%@l(m@ﬂh??sﬁﬁbﬁ‘ﬁ)phenyl) -2,3,4,5-tetrahydro-1H-
5- (3, 5-di f | uorophenoxy) - 2-net hyl - 8-(pyrim di n-5-yl ) -2,
Bbdn@{d]ezetpahydro | Hbenzo[ c]azepine;

25C§t(§t ugﬁ%p )&t}%blgﬁ%gl[-g é] ég%ﬁa};%drg By %enzo[c%ayep}n-g 3

Fggaﬁ@nﬁnglfluorophenoxy) 2-met hyl -2, 3,4, 5-tetrahydro

H benzo[ c] azepi n- 8 pyri di n-2-am ne;
65623 tsamnmoatp;mémé«yi S ltorpphenosy W Srctlet2ahddr o

| d 3(2
“‘(t@h%‘? I&H?la E‘ﬁ%%?&}%&?) yz) et Ihyiﬂlsn(4( ( r|_r|)et ﬁgfsm fonyl )

p@ng/b)il]tﬁa 144 3-bRlyFialvels p- 5-64%&19&6?&{11%]@2%@@1 -2,3,4,5-
di f1 uorophenoxy) - 2- et hy 5-téetrahydro
-kdmmb@nZU?bPa@éﬂammﬁw,yl)benzonltr|Ie

TSR Oa S Brp A A iouhiiosdy-bonidligppingS 3 Dgyridin-
Q]fhahﬁahydro- | H- benzo[ c] azepi ne;

I- 5-(3, 5-di fl uorophenoxy) - 2- nethﬁr 4,5-tetrahydro
- B- (ﬂk(@@ﬁlz;g{f@}}éh)gmrmlgl -yl)-5-(4-fluorop enoxy) 2- rnethyl 2,3,4,5-tetrahydro-

1H-benzo[cJazepine;
5-(3,4-difluorophenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[c]azepine;
5-(2,4-difluorophenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[cJazepine;
5-(2-chlorophenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[cJazepine;
5-(2-chlorophenoxy)-2-methyl-8-(1H-pyrazol-4-yl)-2,3,4,5-tetrahydro-1H-
benzo[cJazepine;

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

benzo[cJazepine;



yl)pyridin-2(1 H)-one;
5- (3, 5-di fl uorophenoxy) - 8- (4- (et hyl sul fonyl ) pi per azi n-

wo 2008)14@81et hyl -2, 3,4,5- tetrahydro- PCT/US2008/063043
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| H benzo[ c] azepi ne;

5- (3, 4-di chl or ophenoxy) - 2- net Q)Z{I - 8- (pyridazin-3-yl)-2,
3,4,5-tetrahydro-1 Hbenzo[ c]dzepi ne;

2-met hyl - 8- (pyri dazin-3-yl)-5-(pyridin-3-yl oxy)-2, 3,4,

et AR s S PSR T s 47 - 2, 5
%er’fzo{(ﬂhze@hmjro I Hbenzo[ c] azepl ne;
2- et hyl - napht hal en- 1| -yl oxy) - pyri dazi I

@ CE @@I%?@I@%W)-%@W%F 351 %-2%1#1 0-1H- benzo[c]az%n?-é% y‘l)%yridin-

rg?ﬁlﬁ | - 8- (pyridazin-3-yl)-5-(qui noI|n 7-yloxy)-2,3,4
g tetrahydro | Hbenzo[ c]azepine;

56((4 (@khbropivenoyyd) m2thyb? 34,5 Bet(abydiod - ban {51k jept-8; 4,

et r(f %‘(rj ﬁ]IéHbenzo[ c] azepi ne;
SV DB SEHRBR ) - et by - B (pyr i dazi n-3-y1)-2, 3, 4,
55I(§Idhﬁj'1‘bﬁg{eﬁoi§bl@ﬁr7eﬁ{ y1-8( az(ﬁfé’tﬁ'j}l?sulfonyl)phen}él) -2,3.,4,5-tetrahydro-1H-

2- met hyl -(trifluoronethyl’) phenoXy) 4,’5-tetrah
ybﬁsz[diIaI%mo[ c] azepi ne

85( k! n2,4]t l.o] | 41| h

oI5 B PR L S b bR

8y()[,énzgm4ﬂ11ter| azol 0[4 3-a] pyri d| n-6-yl)-5-(4-fluor ophen
-met hyl - 2, 3, 4, 5- tetra@dro 1H-benzo[c]az§f|ne

| 8(851 %A]tflam[é pﬂﬁ@hxmsiyn- ®yhet-tAythlorophenozyi-dtmethylet. d415H
&r@% | ﬁcgzre?qp”d'n' 2(1 H) - one;
aﬁ@y‘”ﬁo 4 yl)-5-phenoxy- 2, 3, 4, 5-t et rahydr

'l L(SE(Q@B?&J) cAGBPLNBIcthyl-2,3,4 5-tetrah dro-1H-benzo[claze 1n-8 yl)pyridin-
é{S (3, 5- quorophenoxyS g t et rahydro-| H benzo

1dDeqsich- 8-y
3t C@*ﬁé@ﬁ%ﬁ[ﬁ‘%{é quw%@s&gm J52-payl g yipghvdre-

phﬂhlﬁvnyd[f]?az8plﬂe,5 t et rahydro I Hbenzo[ c] azepi ne;

8- ( di fl h i da 3-vyl 3,5-difl
a1 oSBT P BT Sl shio- L °F

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

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

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



2-(5-(3,5-difluorophenoxy)-2, 3, 4,5-tetrahydro-| H benzo
[ c] azepi n- 8-yl ) pyridazin- 3(2H)-one;
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phenoxy) - 2- et hyl - 2, 3, 4, 5-

tetrahydro- 1H—benzo[c]azep|ne

8- (6- (d|f|uoronethoxy)pyr|da2|ﬁ 3-yl)-5-(3,5-difluorop
henoxy) - 2- met hyl - 2, 3, 4, 5-

tat
2 e B S I et piphenyd) 2345 gy 1
bHubﬁﬂz@@ﬁkazepln 8- yI)
2,4]triazol o[ 4, 3- a! Yridin-3(2 -one; .
42((é -(Fehipjonhsnpnariongthal-3. 34, Steteahydioy Y- Genaal Harepi 81 az

e enzam de;
49)2}?§¥%%gifluorophenoxy)-Z-nethyI-2,3,4,5-tetrahydro

ISIrd{ hearahalle(d epofpy8dinyd-yhen@octloroph@ioxy)-2-methyl-2,3,4,5-
2, 3- dlfIuorogyenoxy)-z-nethyl-8-(pyridazin-3-y|)-2,
st rayqdres ihgrolclpa9pEiSz o[ ] azepi ne;

31(3 @’%ME)ph%né;%q gl;%ggﬁzﬂdg)ltet%hﬁdrﬁsuﬁqﬁo@ﬁio?m%ﬂf-é-%ﬁayﬁdm-

enzo[c]aze
SQ(EHanigfluorophenoxy) 2- nethyl 8- (pyridazin-3-yl)-2,

etrah dr.o en
5(@ Cél Oa?nhea%?fyaﬁq—é gﬁvﬁ ‘»if H& raém(b%&a@iﬁhﬁbéﬁy‘%,3-!@2r,ahydr0-
qﬁﬁﬁﬂﬁgﬁ%ﬁgyggo | Hbenzol c]azeplne [ 0057] O her
mbodi ments of the present invention are compounds of

f éf(mﬂhmopl(em@) -nhiethy -8 Heyrdazbodryit dividetirghatred H-s i n
tE ﬁonfy%uration. [ 0058] O her enbodi nents of the
gg@kf hti on are conpounds of fornulae | (A-E)

\A@%@h&l@(@@fdﬁﬁﬁ ﬁglg-m(%ﬁﬁly%@t)ads 4 3-tbthahlyBR- BH- benzo[c]azeplne

onflguratlon ther enbodi ment of the
pﬁe@@ Y1-§-(roeideriars-vi3- 5a(4rﬁtrxﬂwemeﬁw§x)éh@@mbaaér4 Etetrahydro-1H-

Q@ﬁ ﬂ 8{ formul ae 1(A-E) where is in the S or R
on g 1'6n. [0060] Wthin these enbodi nents, the
seL(eqmtbyl &(pyaldp;anta clped 4, Sﬁ&faﬂllydﬁﬂlﬁlbbﬁid[t]la%]ﬁn-at any
one of R - R9 does not affect the selection of a
sUE@VﬁFB@H?UQﬁ any of the others of Rl R8. That is,

oS S0 SRR LA Dot e oo
ebampbﬁam@ﬂwdescrlbed her ei nabove, Rl S preferably
AR CE I A S KA
ReppriRemid emli@; to any one of H G -Calkyl, or Cl-
2-methyl-8-(pyridazin-3-yl)-5-(o-tolyloxy)-2,3,4,5-tetrahydro-1H-benzo[ c]azepine;
6-(2-methyl-5-(o-tolyloxy)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-8-yl)pyridazin-3-
amine;
5-(2-methoxyphenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[cJazepine;
6-(5-(2-methoxyphenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-8-
yl)pyridazin-3-amine;
5-(3,5-difluorophenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[cJazepine;
5-(3,5-difluorophenoxy)-2-methyl-8-(1H-pyrazol-4-yl)-2,3,4,5-tetrahydro-1H-

benzo[c]azepine;



C hal oal kyl. Rather, for Rl as any of G, C, C3,
C41

C
C5, or C6 alkyl, RR is any of H G, C2, C3, C5,

woeoogd4mBkyl or Cl, C2, C3, C4, C5, or C6 hal oedkyk2008/063043
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Simlarly, the selection of R2 as any of H G, C2,
C3, 4, G5, or C6 alkyl or G, _C2, C3, C4, C5, or C6
hal oal kyl does not |limt the &dlection of R3 in
particular to any one of H, halogen, -ORL 1, -S(On

- - R 1 i - lky) - c I :
ARGy m Sy S A B Rt -
cybppéddgin-alakiyde; [ 0061] Singl e enantioners, any

m _xt ure of enantioners, including racenic m xtures

0P 43 Ocd BBRSP BT BE i TR M- a8 sy i ey 1B

t e ds of the present invention are also
in%? ugfg%%%nﬁlt hin the scope of the invention. [0062] The

s 6P S-difludloph@roeg e Hmdtinyl eRapiyoimidinsoy B12ch e astsaydaci Hve

taboliites of the present conpounds. [0063] Another
gﬁ%wfﬂwmaf the present invention is a mxture of

c@r(@gmﬁﬁo@f&hé&&yyt@ﬁaﬁ#&@%ﬁz%@s,499{93@9;5190%1.
formul ae 1(A-E) is radi'ol abéled, i".'e., where one or
mbewzobflazepmeat oms descri bed are replaced by a

S R N R LR R RRE SN N R e EE
vanpatdinotamh@tential uses, e.g., as standards and
reagents indetermining the ability of a potenti al

phd A ScdifomaphangX sl Aanatly ek StiertsHra-1 rbeprele lsizprin-8-
[9§ﬁgr]idaéﬂlgg(?%§_oﬁgbodi ment of the present invention is
a rmaceuti cal

conmposition containing a

t BB Bpdidudbophdnyx ¢f-P-endthyles-anannhylafl fanfpharyParidd, Bfctrahydro-
formul ae | (A-E) and a pharnmaceutically acceptabl e
caflrhrolcjasemBs: Anot her aspect of the present

I BYENLisO ) f f | g5l 8-

e L T A

aybb¢rebiitiilty of serotoni n, norepinephrine, or

dopan ne.. The met hod | nyolves adnj nistering to

pgt(fgkgﬁrlhma%[éé-% pygldwhg-t‘/béaf%q%%{ﬂv&rqn#@waﬁg-&rme Fg3:4.5-

t&eatdye A Tc]&’zfe feconpound of formulae I (A-E) or a
ya

e
phar maceuti ca cceptabl e salt thereof. The nethod
ofl-(6H8,5pdifisenphénowgR?inmthylL, 4 abirenydfo-1 Hemnia]{glazepin-8-

sufj ec(gs ?L;]}lil cted with various neurol ogical and
p§518¥ﬁ1 g PSorders including, without linitation:
| @w@rs-mﬁl(srogaé[%a)xy)agkﬁqa%thﬁaulﬁﬁfyn)giﬂerm@f@cz-m&ﬁyy.z,m,s-

di sorder (Al cognition inpairment, anxiety
ditetahgdnos] edbperoi dhiepingener al i zed anxi ety di sor der

R PR A e O s = LS

oBse®d ¥2phiRPul si ve
2-methyl-8-(pyridazin-3-yl)-5-(pyridin-3-yloxy)-2,3,4,5-tetrahydro-1H-
benzo[cJazepine;
2-methyl-5-(naphthalen-2-yloxy)-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[cJazepine;
2-methyl-5-(naphthalen-1-yloxy)-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[cJazepine;
2-methyl-8-(pyridazin-3-yl)-5-(quinolin-7-yloxy)-2,3,4,5-tetrahydro-1H-

benzo[cJazepine;



di sorder (OCD), posttraumatic stress disorder (PTSD)
acute stress disorder, social phobia, sinple phobias,

w@e@sienst r ual dysphoric di sorder (PVDD), sociBET/US2008/063043
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anxi ety di sorder (SAD), major depressive disorder
(MDD), postnatal depression, gésthynia, depr essi on
associated wth Al zheiner's di'Sease, Parkinson's

di sease, or psychosis, supranuclear pal sy, eating
di-sqr ¢er i al -5V anerexi I ,

T G g i A U e LR G
sbbsiofolepaktse di sorders (including chenica
dependenci es) such as_nicotine addi ction, cocai ne
addP dtuosrpheapyoromeiybS Apgreand -b-Zaddi ceirgydro-1H-

L syndrone, neurodegenerative di seases such
a%éggpgmﬁggﬁ’s di sease, late luteal phase syndrone or
narmnahglps|-(tpslyotonathyil pheyoxy)-ris4, Statnhgdroalddenzo[ clazepine

R A A I A e I

| @9ratyel QIBekBEThzeptR! di ve dyski nesia, supranucl ear
pal sy, sleep related eating disorder (SRED), night

e&t({ hg4Yyimae]Hs -¢{INES)in-6eYD-es¢-ludrepheyoiyncomeihyeAdet, 5-

| 1 g ai t hi in, ially diabeti
PSSR A syndrone’ (FS). chronic o
f at(squaheysherns )-CGhshyl-3.8 muﬁtetﬁuﬁérumﬂ-b&&o[cﬁ@&gﬁi-@yl)ysyridin-

premature ejacul ati on and nal e i npot ence, an
t Rehorsyul atory di sorders (e.g., hot flashes

IR e S0 PP b PR i
t cqatepAdiflodropheney pid,403-teerahgrs dHibéof)ezepat 8-lyhast
art, to their abl|lt¥et0 sel ectively bind tothe

{Ebgéﬁgﬁ?%9mﬁ¥6@¥ﬁﬁ§éﬁ%ﬁ B%t ai n neurochenicals with a
1t t tq A thej
g%e(gfr,zﬁgﬁséd@l sza]gpgan.[ég%%.;sf@ 9.§P%B h&{ox%ggﬂ,ﬁ.%etfag dro-1H-

ot h ur ochem c i'n anot her e [ rent
t benzofdszpinei nventi on, the above nethod further

i nvol v adm nistering a t peytj cal ef tive
B B B Roe i D E St oplyian-Soh 4 4 Fetrahydro-
PhALhERGSsUId-6mhey acceptable salt thereof. Suitable
serotonin | A receptor antagoni sts include WAY 100135

aBd S9pispdifloprephanaxy 120 H3Gtetmhydrptit bgnzo[clazepin-8-yl)pyridazin-

3-éﬁ9(2-nethoxyphenyl)piperazin-l-yl]-2
pRERVI PFopanani de) i s discl osed as having an affinity

f QL([1,D.8]tEi85008 [AB-4] ih &L PR, 3-fifldoDphERk@ND-MN&hyl-2,3,4,5-
4,338,814 to AbouPhg%arbﬁgIg? al ., wﬁich ?2 her eby
i iiehpdeakiEdempldlatepience in its entirety. Al so,

ikl em 3&. &85 WL ]
e G oo e s R O by 2 -2 8.0
S b ddrohid-behwe [ Jerpoiend is a serotonin | A antagoni st.
Sgiperoqg (8-[4- .
( 4-PrdorGPHERYIIOAY bxarsh 23 o pREHYIAQ- 15 bengelr zepipiSryD-
Of A2 2185 ATa%s- idihS3(BgWehd.known conpound and is
A R B K £ 880 and. 3. 153, 670,
4-(2-methyl-5-phenoxy-2,3,4,5-tetrahydro-1H-benzo[clazepin-8-yl)benzamide;
4-(5-(3,5-difluorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-8-
yl)benzonitrile;
5-(2,3-difluorophenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[cJazepine;
3-(2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-

yloxy)benzonitrile;



whi ch are hereby incorporated by reference in their
entirety. The activity of spiperone as a serotonin |IA

waedagensst is described in Mddlem ss et al.,PCEUSIOY063043
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and Bi obehav Rev. 16:75-82 (1992), which is hereby

i ncorporated by reference in its entirety. [0068] In
anot her enbodi nent of the preé nt invention, the above
nmet hod further involves admnistering a

t ' t . qgf e '

B S B e S e B A
abeepldhicpinsabid t hereof . Neurokinin- 1 receptor

ant agoni sts that can be used in cqonbination with the
c srfp St ueierheiox)- aenqthyd-Sepyridazing -1-é Sehe -tstiaadior B
a scribed, for exanple, in U S. Patent Nos.
5?%%%?%%%Pg§;387,595, 5,459,590, 5,494,926, 5,162, 339,
5,232,929, 5,242,930, 5,496,833, and 5, 637,699; PCT

In ati onal, Pat ent. Publ i tion Nos. WO 90/ 05525,
L T L N,
O A ASA DA e AATERE doQAHALBAR in 2 1088 auration.
94/ 10165, 94/10167, 94/10168, 94/10170, 94/1 1368,

940058639, 9MtHBEEDOdBANIANBIG PrbsdB JOBNtiGM ArtIBRPounds of

oSroRbR A TIMTSTe T 53R SRR St o e I e Ruradon.

924059676, 9ANdURY EmbSOBMEABERhe &R 33Rnti@3{sA0BXture of
93/ 01 159, 93/01 165, 93/01 169, 93/01 170, 93/06099,

9sicoYisorBTic ggmpows of damuiediA-BH3yheaq * igin tha$ pgBonfiguration,

SRS S35 oot s T B s
O5URZRRD atAD) 04O DR '-F8/dIEOAG, afR5Y tA6 6loctiodF A E8BRituent at any of

95/ 07908, 95/08549, 95/1 1880, 95/14017, 95/1531 1,
o8e1lers of B5R17 388t is. guefemadaompemndg pryideddicragmhay e any of the

0 BB B0E A SRR LG S5 B

9B/ Q5B RraOBL0E20Ky1:96¢ 8689i6n 9B/ BF 6eOonAF/LOEE s, Cs, Cs, or Cs
96/ 16939, 96/18643, 96/ 197, 96/21661,
98@2@%9&% 1wy5H¢ chaise 958> 1 Pagagigde gy g9 af141-Co alkyl, or Ci-

9 R'9/ 7 ) 2]
2048 URLLEL LS, CICDLSES. SCLTHOIN s v

97110942, CQ s 2 X Galkyd ot (9,704 €7.10:, Carad Gorhalgakkyl PAtaitarly, the
| icati NosS. 266 529, 68 1 2689 170,
S84 'or3 sN9Ry o 7E 350 45 €5 0585 iy 05063/ P g Cs or

angloglk30doc6 88t liktriepReRtiBAbERT iptittattb afy besef EPhdlogen,

360 390, 0 517 589, 0 520 555, 0 522 808, 0 528 495, 0
539RA565 (00 B33- D80 C(Q)R 560184 7alky. 64€'s 4760albyls68-Cr56. 0

osie ik ipsbtug Cod o BvRlY e35, 0 ea0 655, o
39806389, 0 SaAR|AIENtiIOMERdardahixtite 4BBnaatibmetd, AdtuddBdracénic

443 132, 0.482 539, 0 498 069, 0 499 313, 0.5 901, O
5 IPx@yEes, onrlissioreomers (ppth sopasatod angl aypamy pixtures) sgbeﬁmpoends of

St ﬁgs%nt invention are also included within the scope of the invention.
[0062] The scope of the present invention also encompasses active
metabolites of the present compounds.
[0063] Another embodiment of the present invention is a mixture of
compounds of formulae I(A-E) where the compound of formulae I(A-E) is
radiolabeled, i.e., where one or more of the atoms described are replaced by a
radioactive isotope of that atom (e.g., C replaced by '*C and H replaced by *H). Such

compounds have a variety of potential uses, ¢.g., as standards and reagents in



0 699 674, 0 707 006, O 708 101, O 709 375, 0 709 376,
0 714 891, 0 723 959, 0 733 632 and 0 776 893, which

wae@shereby i ncor porated by reference in thei rPCT/US2008/063043
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entirety. The preparations of such conmpounds are fully
described in the aforenention patents and
publications. [0069] In anoth enbodi nent of the
present invention, the above nethod further involves

BB RSB 5L AR Gt £FERGb YR TR Rimier

aper@habl e salt thereof. SU|tabIe norep|nephr|ne
precursors include L-tyrosi ne and L-phenyl al ani ne.
[ Mﬁd} Anot Hepthgg ﬁ@é?dlamft HehpPresan iRt agiaprgacgutical

Gifn édﬁ'&l&ﬁhg a'iﬁegr i P%lﬁﬁ fPe%@ﬁ h@SﬁW of iR R RKRd b

a paﬁlent i n nee e net I nvol ves
atbrmilztIéAiH)garal 4 plerapeuticab eic;cepiﬁlﬂe carriee i nhi bitory
ound of. fornul ae |

a of a co 0071 ‘
ANBIORL “as p oty e g b Bter Ve ArEiates g st heshofreating

| QR ddr RehiGYiD @Rk 04 YRR LAKEddcRealePfal I8ty 6F
need thereof. The ne od i nvol ves adm ni stering a

t h@p‘a)p'eu mbmaiﬂeyhr@fef ecdépagninnhllis mothyd arvolies adlmnastermg toa

* RERDY BEnsRe of RO Bort & pt LA AR F Binp RS coRpound of

SYdfﬁﬁlﬂdeQ(ﬁQerjﬂaﬂlﬁﬁc@Kt@caﬂm adcdp@iblLdalt thétedre ethetR@R&DHF the
The nmet hod involves adm nistering a therapeutically

ePresentiigeentipmissapahly ohfreaimg sgbjcets afHpisd mdthoraripay eHrelegical

.I gﬁl y’c[n%g*?cs 1 d%ﬁé)rts %ﬂhoﬁ 11 ﬁ tdH: SRRARL Ac‘ﬂ % a@&tlon
8 L i ALY

her apeu escri ereln,
( ﬁ&ﬁ@t Eﬂﬁfﬂc&m ﬂlSOlfdef b@Hm)pmgﬁdloﬁflmbﬁnmaxhtaalxk(t&\dﬁ)ardess
enpl oyed. [0074] Another aspect of the present
i ﬁmsﬁtailzs genegaligey ﬁé%“ﬁb’él}ﬁqréerrf% Pt dispusistt gl disorder, also

V"?ﬁ&@g tcté"ﬁlafnc) e é&?i} e d%%reg &Ssaay Beke ?glvi&ftﬁfj{hﬁ@e

s enp er aspecét o
pdeseiet ((D@Db:mosmaumstlastkes‘s drsorq@r (KESI@ acuwtostpes ddowler, social

0 lae | (A-E). and at | east oun cte
¢ DA A ShbiaS ity Sleniad fy PRouC RD T (PTADS ot gpiety
a QisBERP(SADYE Wresﬁv@ @is@ﬁitef WADDS Usdakiathl GEpréssmn dysthymia,

receptor ant ound, and a nor epi nephrine
pderassgor assemasedindh A[l@l@mpr sxdmcatse,rPaalslpm s dificaspepr psychosis,

P sgpsrgrmclelap \ﬁa?lg§,legﬁng glsgrtderss espemaﬁreobesgy, ano}re&?aartlervcgsa bulimia
nervosa, and binge eating disorder, analgesia, substance abuse disorders (including
chemical dependencies) such as nicotine addiction, cocaine addiction, alcohol and
amphetamine addiction, Lesch-Nyhan syndrome, neurodegenerative diseases such as
Parkinson’s disease, late luteal phase syndrome or narcolepsy, psychiatric symptoms
such as anger, rejection sensitivity, movement disorders such as extrapyramidal
syndrome, Tic disorders and restless 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),
sexual dysfunction, especially premature ejaculation and male impotence, and
thermoregulatory disorders (e.g., hot flashes associated with menopause).

[0066] The compounds provided herein are particularly useful in the treatment

of these and other disorders due, at least in part, to their ability to selectively bind to



a disorder referred to in the above-nenti oned
enbodi nents in a patient in need thereof. The nethod

WO ewsl1v®s2 | nhi biting synaptic serotonin and  PCT/US2008/063043
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nor epi nephri ne upt ake by adninistering a
therapeutically effective inh ?ltory anmount of the
conpound of fornulae | (A-E) mﬁ ch functions as both a
dual acting serotonin and norepi nephrine uptake

i ﬂi}g{né[nts]g&ter E)Poqgl f@%@%gﬁﬁ; eﬁg)gﬁ%gﬁic ]; éJé{B‘ n%reﬁae e[ﬁ”lmt% than to the

r ehaypoeer proteiiy fohethabmveodiemidatsned embodi ments in a
patient in need thereof, The nethod involves

Hiegi ¢ ng & pRasksrembedisras Pﬁthérpaesa%tplam%@nutﬁﬁ aRevegyethod

a

B S AP et B R e b (@6 14

f mreptoomgagmidiot h pharduabutaatly agcepabm sahitheresfd Sdaplaoiseretonin
take inhibitor. 0 pect of th r

ettt i iapais 0 Wt 005 R BEPLGe 2 WS YORRLE -t

r ghigHLRdh- (ﬁm‘eﬂlok@eﬁ?l@%ﬁﬁaﬁﬁﬂt 1i- ﬂ?@%lﬁﬁﬁ@fﬂpﬁﬁﬁﬁiﬁe) # diclosed as

patient "in need thereo The nethod inhvolves

| hivibg e Al Irsty_rfalpﬂhr: @erotqnanmeecapwr o ehiPatsphNo b 988 Bk Abou-

by..,adm ni steri t erapeutical ly .effective

DGR S it Rebby hEBREE s A G TR i Sutirepa Ao Cliff
wei gh JMacthons6asoead i 93932 uathicla it HeRd d@mlsar@t@d B deference in
nor epi nephri ne upt ake i nhi bitor. 007 Anot her aspect

ofts eRfEreHs éls@vﬂdthwéwqr@wpunéllw syotopingl Avprtagenigf Spiperone (8-[4-

DRty S T e 2 S T T T R et
I RUOWY e@mp@hidmntinmlsaym;ah LS nedt@m lNaspmsfne@ gei i 1670,

and . serotonj n_uptake by adm nistering
t M iﬂ?r@ay [nForofaded Wléef‘FrﬁlPﬁeHPtﬂ%f‘r‘S/ené%MntT hgptivity of spiperone

t Q?Q?&BR)‘A{}?I& antfag SiTL i@ 8es lcﬁ@bﬁd\\g‘gid%ngéj&cai dN%chga}@Z Biobehav

triple acting no eplnep rine am ne serotonin
u Reakld:T5R80 0iovdy, whid0i8 OFreBy aidogror@sp by tefakndchie 1';3 re@geey.
i nhi bi ting, seyotoni

GHERL' 71 T e SRR B e Do e g dby e od

t @urﬁm?ﬁ%ﬁles %@ﬁM1§térﬂQg d ﬂ&fa?@%ll? _HEQVCARRITn ST a%bl&ftwe
serotonin a pharmaceutically effective anmount of

c oapokinih- brewpmnﬁmta@omé(t Ar Bharnfap@8ihlnaeschiebleasly élmreqff

ent on _.rel.ates
E‘% g"kP}“P] fa%%’ %gﬂ‘b’ftél‘é‘éat Mik fﬁ%ﬂ%?ﬂs}n Corlﬁlgmﬁ’é%g&h the compound
| BY rit@Fcadain) iis tHRpré&@nt i@ véntidd BN ul 1§ Qb dribag, fbﬂ@ia@@}ﬁ@dnU S.
neur ot ransni ssi on of dopani ne ad?harnaceutlca

ePpisat No® 537888, DBELHY, Sctpf iR 694,94 M@éﬁ(g@@ﬁw,
5,242,930, 5,496,833, and 5,637,699; PCT International Patent Publication

Nos. WO 90/05525, 90/05729, 94/02461, 94/02595, 94/03429,94/03445, 94/04494,

94/04496, 94/05625, 94/07843, 94/08997, 94/10165, 94/10167, 94/10168, 94/10170,
94/11368, 94/13639, 94/13663, 94/14767,94/15903, 94/19320, 94/19323, 94/20500,
91/09844, 91/18899, 92/01688, 92/06079, 92/12151,92/15585, 92/17449, 92/20661,
92/20676, 92/21677, 92/22569, 93/00330, 93/00331, 93/01159, 93/01165, 93/01169,
93/01170, 93/06099, 93/09116, 93/10073, 93/14084, 93/14113, 93/18023, 93/19064,
93/21155, 93/21181, 93/23380, 93/24465, 94/00440, 94/01402, 94/26735, 94/26740,
94/29309, 95/02595, 95/04040, 95/04042, 95/06645, 95/07886, 95/07908, 95/08549,
95/11880, 95/14017, 95/15311, 95/16679, 95/17382, 95/18124, 95/18129, 95/19344,
95/20575, 95/21819, 95/22525, 95/23798, 95/26338, 95/28418, 95/30674, 95/30687,



[ 0082] Anot her aspect of the present invention rel ates
to a nethod for inhibiting norepinephrine uptake in

whvanslosThe net hod i nvol ves admi ni stering to BCTURANS/063043
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requiring increased neurotransm ssion of
nor epi nephrine a pharnaceuticg%ly effective anount of
t he conpound of fornulae 1(A- [ 0083] Anot her aspect
of the present invention relates to a nethod of
S [ t S T
SYBRSELIRGSHRE 9%‘?’(%12% R0 R459 Fs401 981 518616939,
3964:186%!96120&19(7 %73661 \/%/19396 96t2t93[’gl9|69259626 Foe/ D828 &6/31214,
ng of formul SA-E) g 084é

Aﬁé&3ﬁé$5 §§@€é§9 4R 3p9r7é%1ééf1 THRG0; SHOS WAad HIAGT . 47/17362.
551880 R10759BRE SPIg08: 10> B85 118 AI4IRR ih & ROPRUATE

coho met hod "i nvol ves admini stering to a human
i AppiedioafNsUZ B66 GRPIrEHS Wi, ad62eflTecx 26959808871 Ud4, 2 292 144,

of 31 FhubaDs AER 7 fosoRy Hitoreer B aaplietipnofias £ U0 390,

C@fstlal5'89f(?§20155?§ 0<?>f22t8b§ & SeId3, O532W36 S5 3T 80, 00736 817,
clarity, describ in the conteéxt of separate

efdddidmen 838 hiy 0&5I7§d96,e0 @8509]3d@c590r15%,dhﬁ99wéﬁ& 01093

" IR A0ED R B g SO RELY JRORRER | BRLANTD AR S0

com129>st6606 430 3110148683000 442, ONRY 53D SP49L0GY, 0v9d8d3,
separateégéor i n any sui t abl e subconbi nati on 0086

80RAS0 BB NA0g 42531 hel4 AifeA1AR75108 14X HnpId 5
Sb%@b it 67%796663'03708 81010 eI A %3709r378,r(5’9"r‘zf§9°-'1 0358 950,
erein or by the app

ared as descr cat’i on
ada7r5t3 aBL and 0f77k mewwllmeh bﬁd&rebb')/ln&dﬁbdrbteﬂ%y rtetaf&ncm ﬂhad 8ntirety.
d heretofore or described in the |i ture. [0087
c& BlrpaLetigasefiuch sempenndy atedutindescrb tq A af?é?n%lone patents

PLEPBLISA. y t he application or adaptation of known
ﬁgﬁ by whi ch i s neant net hods usedheretofore or

dé(ﬂlﬁ9] bed [ ﬁln tdehdrictrdodinume pf fhe rpreseainplentiohpthe above method

scribed, b arock, R C., Co eh sive Organic ) )
Rt BT AL SR el eRUII1S C HS0F rIGHICH { eorcpinephrine
gfé:éﬁl‘:éof MM%@%@CQ%’Y Jc%@ﬁﬁlﬂ@ At ihRrdof, SSlﬁfhtb'ler ﬁ‘dré’pmephrme
088] A conpound of formulae 1(A-E), including a

gpﬁmpmownnduﬁithDﬁ@e@ndhﬂm@mﬁabnm@en ring atons, may

b verte the co ondln ound

ofoeer T skt MosS AT RSN R G SIDS Eehif b B ing
agyMipa¥ heRpinepigirpedike iRY pae@ftih AdwhéhoR TRMAEhed invBIves
exanpl e, peracetic acid in acetic acid or

medmaYBpEtok senowicelln effective iambitoramosst oeneonapaund 86
digGi AR EYane, at a

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

[0072] Another aspect of the present invention is a method of inhibiting
synaptic dopamine uptake in a patient in need thereof. The method involves
administering a therapeutically effective inhibitory amount of a compound of

formulae I(A-E).



tenperature from about roomtenperature to refl ux,
preferably at el evated tenperature. [0089] In the

WO e@stiioes descri bed hereinafter, it my be neRP€BES2098/063043
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to protect reactive functional groups, for exanple

hydr oxyl, am no, imno, thio, gr car boxy groups, where

these are desired in the finaP product, to avoid their
unwant ed participation in the reactions. Conventiona

o] ting qr

S l[(gfr?ggr d pr %C 8#’11%2 s[@gt oqqhe ﬁ%?ent rhv%ﬁt‘f @g&ﬁ&a utt e%tlllovde
Gdestpbed herEihgahteie tﬂ%h@l’l)lsﬁdréc)isorﬂﬁm ﬂw doexypoaﬁdi OSBJ’l’rﬁlulae I(A-E) is
(1991) and McOm e, Protective Goups in Organic
Cﬁ%ﬁ*&?@y, Pl enum Pr ess (1973) whi ch are hereby

| RgPiypor at e ]

L AEPHERCET on St FUSEGER: kP Rt b Ghitp kR Hndd

syleﬁchbsd Beroifn, WhEnea]wGD-stbmozsamp phiths compbinel éffiormtilael(A-E) is
é E%»IS descri bed. [0091] The novel

t ﬁ@robenzazeplne reuptake inhibitors of formula I

Of0¢7RE Pr eSaMbtH-PYSRE! I ERRRE ilReRRGH 8S 1BY d
génergl schene guf%Fned béﬁ%% (échene 1). Saﬁgﬁgmmgacom@OM1

[ Oﬁmnutﬁhé(mﬁ) sodst lcrshved cmmmdzsylecfamfn@asth@fgrqumslatlng of: a
T '?o ?t/ Bto tased cr O S ItV Sourcels rece tor
aP? 8R4t %?‘3? bBYAEoRY PWBRP% 8i ﬁlfﬁFé PSRk recep
aahtagémmo gtk ahd ale inep ROt urstodipdiind
qFounds 0 fornula % may be treated with HNR 1

Toher al Kylother aspef qfé esmewm@e(ﬂm@feat%ﬁﬁpy mthorheloreating
d?sop ?%f&r@&rtﬁt ift 'ﬁ?eea(q%lfg rn?e%,tlg{le(f) ém@o%n%g\ﬁtg ﬂlo%atldent in 1%eed

nper a

c ﬂmmmfl T havindelthoall 1hﬁiltzesaﬁmbhnigcsmdrptférsemlﬁ pieh@epinkphrine
sodi um borohydride) to provjde the desjired am ne

i HPekeray ?@P%Stﬁfn%‘%frhﬁﬁ‘lpﬁut{oﬁll]’ yitectpgdpbiatiery gmashpidhads
Oforhn 95 @ A @dlﬁ I’("At%') @m@ﬁl%ﬁwaaﬁéﬂas%tdh QHhal%eﬁn%gé%tbgﬂh and

to pyr acrylic acid derivatives o
foonmhmpmmmamgﬂﬂﬁnhmn@munds of formula (V). The acids
ized to give the

ol ponar Ao bashs ot ot B et Riendoa 199 ghireating

t 5%1%{%@ &efwrmoqn Fhd Y- AtdndoRUCIMBEImBME iPpattdn Mt REd
pol yphosphoric acid or Eaton's reagent.

AltheefoatT he meyhodanwlsewhlhltm@yﬁmtmle@tqmd) anutia¢0n3l@11ne uptake by

converted to e corr.e ent S usli

st R R e O R R R el M N

S Yorhv@si IBA-ByReich fdatiomnts bot Ndwal beMgSscastbkin agd @Bpe&ﬁme uptake
but not limted to alum num chloride, the acyl

cHidbifddes cyclize to give
[0078] Another aspect of the present invention relates to a method of treating

a disorder referred to in the above-mentioned embodiments in a patient in need
thereof. The method involves inhibiting synaptic dopamine and norepinephrine
uptake by administering a therapeutically effective inhibitory amount of the
compound of formulae I(A-E) which functions as both a dual acting dopamine and
norepinephrine uptake inhibitor.

[0079] Another aspect of the present invention relates to a method of treating
a disorder referred to in the above-mentioned embodiments in a patient in need
thereof. The method involves inhibiting synaptic norepinephrine, dopamine and

serotonin uptake by administering a therapeutically effective inhibitory amount of the



5- benzazepi none of the formula (VI). The
5- benzazepi none of the formula (VI) may be reduced to

wo bmsgewendary al cohol intermediates (VII) on PEHRUS10081063043
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wi th reduci ng agents such as, but not limted to,

sodi um borohydride in a | ower 2' kyl al cohol sol vent.
Conpounds of formula (VII) mﬁ be converted to
compounds of fornula (1) by treatlng wi th phenols X-COH
u t QQH Ct-y t, ar
fgg&??%dto?{gne %{Rﬁ-@ Rlcﬁ?lﬁlgklé{rl_? ttl‘%% ac;tal gnoreplnephrlne

sylﬁlbdmae Sand Ee®tdnypuptake Mhitstenobu Reactl on condl tions
are |.1'-(azodicar bog‘f}r/q{)édl pi per di ne

.hﬂﬂéﬂj 3P i n/mpfher agpeeiafdls Miepsnt H%ﬁ%m&esap a?rg?tmq fpr
I
t( ?{thl%l}lﬂggergﬁﬁﬁﬁ[bﬁ%ﬁ %a%?m&l%nﬁ’ﬁ?&g Gaés:ﬁ}ﬁgﬂm(lkt)erlgé/ toa

c nmmmalamnusng mcmsedmmlromlmmlsﬂmh ed sdzroto&oﬂa plmarimgchuitida ly

| kali metal  al koxi des nts such as THF.
e T b R - i
‘?ﬁtﬁﬂ aryl) AQbtHehgs éﬁEtecﬁQHé pﬂeﬂéﬁ@ foﬂeﬁtr'brﬂﬁl/at&% Wrﬁ&%@ﬂ)r
fromthe correspon net hoxy, 8-C, 8-Br,

t ethikihpg d@ﬂwmazptpkmm lofmaher trbé meghod iR IES(B@HBmsi@hng to a

I)l Tpe 81 met hat‘% ?rtlrlah clzlrob zaze %W 4
o@i@? FRAV T TR PSHOfT8n Y, S%%P Oé’SBH Eh 106 C@%Y
f effiatha apdounPf the %ﬁlﬁ@ﬁldtdfqmm IMLE a strong acid
or a Lews acid, suc but not limted to,

hyeAS3br oni ¢ Aether awpepior she rrlesemt aiepiéon islatesrta atmetbod for
f
*1%1151[18 8$re§{n8§1%g£glp?a1{eho %rn gk y é/thgc?m%k%k Q&rﬂlnl§t&fﬂg toa

e corresp enzazepi ne

f Qufkh &thr(tﬁénére%bﬂiﬁ):um&aﬁgnﬁ&il@fe of nowtpihepht@e aqgtibtimaceutically
salt of an alk thiol, preferably et hane thiol. The
pRERDIVeidoyn gf@na?urxd&fﬁawlm f/ = OH) may be

gf@sg;t ed | a,tn%tFﬂeg g%%etraﬁﬁ@%gén@ le%ﬁﬂléd éia% s% af R G¢

treatment wth a triflating
r sqgecsingubhdase ob itmaot tolsimoke .edh¢ method involves administering to a

i fluronmeth ul fonic anhydride,, in th r nce of

A NBRER I TSSO T 4h SHRPTEREN 1 SHSUHS U85S, 19 FHE TR M8 AP (grsmoke,
D)szﬂl@'cBﬁrpoJﬁ‘tﬁoﬂ’i%ﬁﬁﬁl'aQT(Al E)Ca”' ed out in an inert
sol vent, "such as, but not limted to dichl oronethane,

at[OQSéirp er at dmether aﬁnpgctr@f the presadd @vmtlcrm@tnt@setﬁ@enqhm @f
Tr eat nent of .comp s_of fornul

DS s TR B spBUA el e Befio 1oy,
ObdhBli QEraal tla MRiNh @carbbues Etgj'p‘iessféﬁ ah@ffatdivd dde Zo relieve the
where Z is equivalent to B( or B(ORa) (ORb) (vvhere

Rélesido Rpnae dlenhel: 0£|th<eyqomnou@d of farmglac Igk-E.aken
a:ﬁ‘gﬁgﬂ IS t @Q rgaatga C?.It QUElin ?e}atﬂféseﬁetpe iﬁvgnt’l(?ncgvh%zgre for

rrespon ar er oar
| olatite st[oﬁ%@dl ﬁﬁthefcoﬁ?tem:ﬁf abpa@aé ahljbsﬂmWntshnﬂty ai/yotblaqﬁﬁwaed in
base. jn _an. inert soIv nt glves bepzaze pi ne conpqQunds )
oPOmBWﬁH‘PIhm(q singjg embg cn hePBrEs Wﬁ‘rlOWEfFaéPreéﬁ e)}%‘f%ltlon

| QHidige, fo“]Bre@l”[ﬁ JA0Livlel 'iﬂ freLohRxt (ﬁad! {ifelOEmBE@RRAY, Rny also be

provided separately or in any suitable subcombination.

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

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

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



conpl exes of Cu, Pd, or N (e.g., Cu(QAc)2, Pdd 2
(PPh3)2, Nid 2 (PPh3)2, Pd(PPh3)4) . Bases may

wo pmBadws2 but are not limted to, al kali ne earpdT/ngL08$/063043
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carbonates, alkaline earth netal bicarbonates,
al kal i ne earth netal hydroxidsg, al kali neta
carbonates, alkali metal bicarbonates, al kali netal
hydrOX|des al kali netal hydrides, alkali netal
i S I i
ﬁ%é)f & o‘r gic%?eéi g? Zi%eitr!ﬂu{ge f q exgl%gfeltgoos% rdg?ér{f)%lrin 'b& e'i%?o%k R.C.,

al(]@adpwm&zaé ObgEfid Tnazlsf@y;hsnzéml yam I@l&ﬁlsl(leﬁ:g e(ﬂ mb\wﬁch is hereby
sodlun1b|s§tr|nethyIS|IyI)an1de) trialkyl am nes

( prernsyasd Oy Brfssegsr B ppIcBHINY - ani ne ortri et hyl ami ne) or

ak I C amyn e

n&m ol u deA go%t]lgogl?g rg uYaquA ﬁtlga)élgle ?rb rBupc‘{?An\faﬁan% one or
d m)lrdx yitrogtihang atoprsefmey dbkynatirted iy the ebhresppndiay cbmpound where

th f er abl t t dr of 4-di ,
S0 O B R PSS A R OF SRt BHE G r AR o BrAragebly by
I Vodctn@vath ki ctRIdTREN &@ﬁb&g ?&ﬁé@ﬁlam%%&m&cﬁc%mm de),

di al kySul f oxi des (preferably dinmethyl sul foxide)
alcblnmnetoxwdrzomcbbm@n(lpereﬁ@mh Isyclwrdz@n\@romeﬂtaot wene)

hal f bl t.h i de),
pIErGs Taadt BRvE et e o8 o Ebgeced
t gmRiatter e up to the boiling point of the solvent

oigd The reactions nay be run in conventiona

re ofn the regrsions desem dclmwftqraut My P9 dlicpoapArg to protect
P r [
B s ST P
f pevph,hehgothees porddiirg 0 phd @mbmdueu bsavoidithed vamwhted
hal i de as described by Gao et al, Tetrahedron,
50agieipaben it ?9 SUBPtIOR CRVERtIgRaL RIS{FCTing BioNBY BEE ge yyed in
r Y]
L85 8ee R Seta L B L O AR
O‘Drgmm'ﬂ]ham(st‘ry, RAnW Tty arigr Sonls (19802 GFB)cOrBig, B)e)tectzve Groups in

vert to bor ni c or. borqnate .ester a
s lherprivy Bawion P ARTRE K Rl eame iBamyicd oy reference
sgpﬁkhgﬁﬁﬁg,aryl or heteroaryl halide in discrete

steps or in tandem as descri bed by Baudoin et al., J.
OfY90them &vthe r¢@dion ach/‘:n(ez dogyibedvhéretnafter, H@rsefbghesm of

n t ed b ref.er t [ 0095] The
cseﬁrﬁéﬁﬁa gzl @eef[g fiig¢ I—(A'ﬁlﬁfgiﬁi% CNR12C(O R
1300%{ the pheasw téti &%b@t&aﬂ%{n@@u@tﬁﬁ@ﬁﬂﬂﬂtoﬁ&ﬁbhﬂﬁalof
conpounds of fornula (I; , , OSM2CF3) on
ébi:dxrf:&@ﬁt Ve oRrean B Eeradt by therkereral sehaee @rlinasldickon
g;hgglgresence of a netal catalyst, with or without a
base 1n an inert solvent. Metal catal ysts include, but
are not limted to, salts or conplexes of Cu, Pd, or
Ni (e.g., Cul, Cu(OAc) , Pdd 2(dppf), N d (QAc) 2,
Ni (COD) 2) . Bases may include, but are not limted
to, alkali netal carbonates, alkali netal hydrides,
al kali netal al koxides (preferably,



sodiumte/t-butoxide), and al kali netal
bis(trialkylsilyl)am des (preferably, lithium

whe@gtisioset hyl sil yl )am de). A supporting |i ganeCT/B82008/063043
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as, but not limted to L-proline or

di et hyl et hyl enedi am ne i s of %gn used. Inert solvents

may i nclude, but are not |limted to, cyclic ethers

(preferably, tetrahydrofuran or 1,4-dioxane), N

Ndi al kyl f or mam des (prefer aéaéh)é edll met hyl f or mam de) ,

di al kySul f oxi des (preferably, Feret hyl sul f oxi de), or

aromati ¢ hydrocarbons (preferably, benzene or

t ol uene) Preferred reaction tenperatures range from

room enperature up tonhe boi | i ngR point ofgthe (op
: eact | on§7\a€y0@2q{ hen

—gJ—asswa @ i g a_sedVed readg
€ ki~asa Beyappr eci at g
skil I ®d Rh the art that st

g secondary al cohpl s of
formuja (MI; R4 = O, ‘ﬁa{%r ) may be protec eg as, but
not limted to, silyl ethers such as

te/t butqQ I dksmet hyl silyl ethettby

8

Eﬁt hods that that @re

i , DR converted t
etherﬁe) gerivative of formulg (W1IR R4 = aryl,
heteroaryl, -NRLIORLl 1, -NR12C(RO) R13) by the

af or en®ht i oned nmet hods The sinvyl group can be renoyed
by treatnment with tetrabutyl ammonium fluoride to give
compounds of fornula (VI1). Conpounds of formula (Vi)

T8 on 1 oiee st RS o9y ReshRstinant (1B 5 purchased

1 o riBYrche sORE&! Mtekﬂhﬂ%@@%lﬁt@ﬂ@dl ﬁ%ﬁi d Mrﬂ%%r Rdlddve

and (S) form by crystallization with chiral salts as
wemiinakinowoteel.ombus kitbpeyl dontairieg egrapounds of formula (1) may be

| t | at
oS TED B BRI uRF o DU e SOR RS el il or
O@ﬂi@ﬁkbm gstepipefatireidtar Mol rob t&@Fe@mP@rTmresmaﬁg M8i%ie may be
such as the te/t-butyl di nethyl si et hers of

erharesteoneny, it alali cagt @p@haﬂ%%t(ereé%ﬁldme@u@s
??9‘%&?@ 1 P ISR Besp) afiRie i ikm LR BY pmuta 1), Trgament

skf toregbunds bh&)rmnta (Tldy wah b éeasaduch @, \but Hayinbie:d te (plyﬁﬁﬁd

t ugh chir | oyi_ng cially avail abl e

c Ecrl ey AR, aC[%@%glgnPqu qﬁn?@m %(Iéé rVécqogtp@anqsré} formula (V).
C t

R U A B G A P L
maynzancheperedd nlid fprivelai(NDeort treatmeftevih @str@g acid such as, but not

P80 Sl G CPRAL SR £ Rl i e
praaRI1LIV RRAPHd @&thécgﬁtthé Sort@PSREnbYcyl BfloFSRRUPINEROds

rotate in acounterclockw se direction, the conpound
i damiliar to one skilled in the art of organic synthesis. Upon treatment with a Lewis

R3® Rr2

acid, such as, but not limited to aluminum chloride, the acyl chlorides cyclize to give
5-benzazepinone of the formula (VI). The 5-benzazepinone of the formula (VI) may
be reduced to the secondary alcohol intermediates (VII) on reaction with reducing
agents such as, but not limited to, sodium borohydride in a lower alkyl alcohol
solvent. Compounds of formula (VII) may be converted to compounds of formula (I)

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



said to be the (-) stereoisoner of the conpound. If
said plane of polarized light is caused by the

wa@eovpauns2 to rotate in a cl ockwi se direction, PEEUS2008/063043
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conmpound is said to be the (+) stereoi soner of the

compound. It will be apparent to those skilled in the

art that certain conpounds usef ul according to the

i nvention may al so exhibit geonetrical isomerism It

| ‘?0 t]gri)e A1ed" ?ﬁe ﬁdorg Mot eﬁ%qg%llcﬂ\f\ﬁﬂ%:}llnggu Reaction
es 1 ndivi rica rs an

sb@mdammmman kN -erddﬂhpbbtiﬂ@chpﬁpbﬁlﬁﬁxf‘ADDED add (gBuRCEATTEIF.

m xtures, of conmpounds of fornulae 1(A-E) hereinabove.

SAdirnagiyehEr %OWH%O%@HEFI%XH) oy rheRBY §ricdt compaunds of

t f1
exarrn%PP 1) E?%%&g{hgé%lt@ f‘igt(? GJC QPgu g%ﬂ@é‘#ﬂ(}agﬁ‘é‘tcﬁ&ﬁﬁon s Lkh as, but
r acot ysited doi sndmlrromyd:rfeielmm lkaB syetdralltcnedes ar sols@pasueh el FHF.

HBRhec o QB eoOBOT R AR ABA B COMIRIRGY Dt ifgrosent

iBM%H&&@Hm%B@p&%&%B%ﬁhEﬁQc%MeﬁxBHH@QJn@ﬁm §ﬁ€1WﬁBﬂor81
known to those of ordinary skill in the ar e.g.,

umtm@y@hmzamlmféonmls (& Rc&r(b@Hat(Ilngr tlheFles &nwﬂmxar
re.r 0i Sot 0 t he i nvent,i on

gt é?“&ﬁ?eé’l e@’u%u s?%ﬁ*éi may Sﬁo%e“g’gﬁ%g}?t ﬁreSpondmg phenol

t of fdrihila (ORI A ©HYDh, tr@tmEN ithed stioddia@idsRtadRSvis hag, ferBs, but
i ntroduced synthetically are usefu dla@ﬁgstlc agents

f 8t lingisert fof wdlrgbrané@@mépr berentibomida: Alsanataichhdrodggol of
S¥c§r Qﬁ i he %fofb?a%e%dfr&}}{ tlgé o%regﬁd}]t%h g;ﬁg-%%mog}ls

nor epi ne pam ne, or serotonli

a[@rahbﬁbbenzpi@k@ defGi‘iﬁﬂa $ OR%# G)GHH) bh ei@hecknt [V(ilh@l&] so‘ﬂhﬁn salt of
pres L nventl an prow es C n’p03|t| ons contajnin t he
caﬁﬁ@ufq@g) lgrsteratbesthpis 1ok, Thaehenal Hgcrmediaaek foen glar(l,; R =

p 4

Py e)rmﬁw eoql%rt&@m%beg%ﬁgggg d@%ggf fo@ﬁﬁartﬁlﬁ B<YCF;)

cti've anounts of the
pbaanmemtWﬁhhﬁyﬂamqa@hgnmsumamrhﬂmgth@ﬂ@@ﬁﬂ is a
of t i nventi.o ov i de

fur her rese
e MARES it AP GRS pieSerch s f Bacostith ndfid Roplimited

W'tJ iﬁ%{ﬁylsﬁmel Rpyritdhe C he tr&igﬁ&h %roarrmyoub & &f R kbNBhtY such as,
utilized for cafrying out the novel conbination

t hetegsilisytedfto tivbloromethencont temmz]res tangigg Aot H€r to room
on to, pr, oV
o BB, Sy el so Pt fi A e B RPEX Be 1 OROATEy with
Oﬁryll bb B¢throafyd botshid dczdtor anylion h&eﬁﬁﬂ@fbbf‘dnﬁi ack@BdérB i fOnula
ther ap g because it includes a &yﬁ;al|ty of actlve

i Bnge R tsis Ry RlChEp B{OH) p1 BLRD(GR ééwmraan@@d Re efe lower
USRS LRI SR AL 5. g
a&hhveomagbﬁﬁhgﬂ@$oﬂﬁﬂ&bhmﬂgﬂmpeahhmgmﬁaﬁedeﬁ&ﬁﬂcmﬂbmtwﬁh
ki 0}‘ er]‘éﬁout arb%\é!c In an inert solvent gives benzazepine compounds of formula (I; R* =
aryl, heteroaryl). Metal catalysts include, but are not limited to, salts or phosphine
complexes of Cu, Pd, or Ni (e.g., Cu(OAc),, PAdCI, (PPhs),, NiCl, (PPhs),, Pd(PPhs)s).
Bases may include, but are not limited to, alkaline earth metal carbonates, alkaline
carth metal bicarbonates, alkaline earth metal hydroxides, alkali metal carbonates,
alkali metal bicarbonates, alkali metal hydroxides, alkali metal hydrides, alkali metal
alkoxides, alkaline earth metal hydrides, alkali metal dialkylamides (preferably
lithium diisopropylamide), alkali metal bis(trialkylsilyl)amides (preferably sodium

bis(trimethylsilyl)amide), trialkyl amines (preferably diisopropylethylamine or



(al one or in conbination with a pharnmaceutically
acceptabl e diluent or carrier) the conpounds of
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(alone or in combination with diluent or carrier)
selected froma serotonin | A receptor antagonist, a

sel ective neurokinin- 1 recepé r antagoni st, and a

nor epi nephri ne precursor. [0104] In practice, the

COF t | :
SPRRAEAT Ll aRafb SRR (oKL DR, HRARRh B include,

s bbcait aﬁﬁlﬂnﬁéd/to acBﬁohﬂﬁlesdlulk@I tifiers G{pﬂefﬁm‘tﬂﬁl dieyhyl Baﬁﬁ)l tyelic
|ntraper|toneall , 0105]

|
progudPEieably ier d@éurﬁﬁ ar ?(ﬁvésg%q%éﬁ Négﬁiwéléylﬁ?eéaé@ﬁ%@referably
' anlagfgc&ﬁﬁﬂb} Wﬁ%lﬂgﬂf&hﬁhﬁ@& (BIQ:F&XM? Iaﬁxé{{gﬁtformamlde)

suita route’and the inventio
pdatlygadiokidespreforbbsdiictndsutfonide), mrargatat h}ddmtboom épreferably

oduct ac ordin o,.the nven i ch ui t abl e
P BRIg G o b Tl Ieiry bl Erlses oShead P

C oLRASH k‘rﬁf)@?&tﬁ@y rdie %ﬁ%ﬁﬁﬁeﬁ‘iﬁ&@fﬂé ﬁﬁ td @e bBRing point of the
cust omary net hods, "using one ornore pharnaceutically

asdﬁgﬂabménadjG%amuwnmmrexnbpnemnQOHWheomd@Mmammscnlnoneof

o AR kST s Rl D st Sl e R TR Svaitablc
C BORAK ARy bERM iDL PERLES Aa§hel Ibtdin@l frexh AhOEorfeaid iy
pills, granules, powders, aqueous sol utions or

s gﬁsyéwélwh@stlmtml el hids as drwribehBy Gapick plr.o cahedrpup);979-988
?fb9‘215’“lwﬁa{‘}s%e¥‘eb9@§c g§or£&%& %y ?%ﬁx%ée 1%*195 G diy om the

oup”’conprisin avor s, coforings, or
Si[(llm4] i zer sTt xmllcalﬂﬁlﬁe d@r@bitéd by @lfeasjkﬂ&ﬂaﬁ&h&zﬁ{ thyit cornpounds of
accept abl e, prepar at i ons The choi ce of vehi

06] e
afue(eBnt &l Biot, %\%@z%g gp e sArericd 19 the hoamic P‘ég 8F boronate
I i | .t

SEQELpUl SN T R DR LR gL
mbeteroafyl zhdhtilammsdlsc&tte smpsamdnttdtreiepr owesirdrd bydBandoin et al., J. Org.

' ct F le, . . .
o3 Ten Sht Lo DAY BR6R bt Ras REBR isptiot & SiBprce daits entirety:
cquipapat e, dheahhumBBORAIRALE1SRU- IRIME EKRUIGR ) of he

agents such as starch, alginic acids and certain
cqustréxn@rntlo@méemﬁ@redefdomthqumunémﬁfgngui@lﬁl & =CLBr, 1,

m st e rate ate. a
OB R Bt g g G SE R B of
i ta nhe&aladtamt IPEOBSV iU S Badedifi ta@ SRerBiivdnt. gReiD eeb@linclude,
i ght pol yethyl ene gl ycols. Wien aqueous suspensi ons

ab@t a8 et idgd warpls on campleser Aty Pidner M@t <Clr Cagihe)s

WHEN(RPL Nid BORCPURRRR 0N B R HEDL A SHCuaS: ARG o

ghikaknodtal cardnatbl, atlationsidtydritiad, aikel nidue raam&ldmyprafesacbly,

be @Ii?lg?fg[ (1)1107 o @ﬁ@ﬂ%éé@ﬁ%ﬁrﬁ%&gg gn?cties (preferably, lithium

bls(trlmethylsﬂyl)armde). A supporting ligand, such as, but not limited to L-proline
or dimethylethylenediamine is often used. Inert solvents may include, but are not
limited to, cyclic ethers (preferably, tetrahydrofuran or 1,4-dioxane), N, N-
dialkylformamides (preferably, dimethylformamide), dialkylsulfoxides (preferably,
dimethylsulfoxide), or aromatic hydrocarbons (preferably, benzene or toluene).
Preferred reaction temperatures range from room temperature up to the boiling point
of the solvent employed. The reactions may be run in conventional glassware or in a

sealed reaction vessel.



the products according to the invention in vegetable
oil, for exanple sesane oil, groundnut oil, or olive
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propyl ene glycol, injectable organic esters such as
ethyl oleate, as well as sterl e aqueous sol utions of
t he pharnaceutically acceptab salts, are used. The
solutions of the salts of the products according to
hlﬁl9'6TV ent | on Wﬁlra?soe@eoaﬁq%re%ltlaté/d ‘tlflc;;(‘%{eugkﬂ Alin %gergr[ll%l%{ tﬁlgtséc%lﬁdary
ramuscul ar or in on. e

aqleehols of rmiulaoVaT; Rél=sOL, BBD]DMa@'Ib&g)rGt@thd hQmat @cﬁt linkieed to, silyl
salts in pure distilled used fo

 RleB R s eH RSB p i ewef by e m?éh%iﬁ S gt pledmiliqe g one
bgl% 184 SthE %ﬁlo\f o% érﬁﬁiles& hhe El&ﬁ%hh%f ﬁeri\}f'égkf&f %Mula (VII; R*

ered i sotonic a sufficient
q edrlt Bt,J) ohy thandesenvertesad isiiyh othidrodérdatian df foltmhlat(h’élg R* =aryl,

e steri geal lngs ,irradiation or m ¢

" Bratea. 6508 a0 PRl dyrthO S Rimslohigiiiing oyl
C OFRPUARSe Qérn&’%ﬁ HRtRISANt WIHEBHARRY | AR uR rfﬁa%ﬁﬁ@ @b B¥e
conventional means. For exanple, compounds of the

pcespernds 0f émnulm(\ﬂby (menpiivedodiiednolk (Ylg peaydedonwerted to
SUItab| se.in a ebull r a suspension

o PolRri S Bl by R S mBRRA afiahr “adsor bec
oNgoY7f Sui t @dhposeds of fefilh BIA-EPmayi e obfiRddi ¥nd@0HRFically
i nhal er. éOlOQ Solid COﬁBOSItIOﬂS for rectal

adwic{iRe erdfIdam hr cogallzappo sithshiralsafty pniyplh keepvi fp one skilled

RS PPy FERRSLAR B 2HR R B REE
otomaicioilly N@ilele eniralicolunhs. Composhds ehfsrmilatW#) or the ether
present invention varied, it being nec

t HERvAtECS G 2 (B f%%glttmdén%rh&sw&mqrmf P! igrmula (VID)
subi1allse vdoB gtfedsdlg %h!intg %%?39 ?ﬁ‘g e(1r{e d @9 Sf%out ¢ aﬁizatlon

unit dosage orns may
santh dhiraksaltThewdid keox&nmi oryeeskilldd ih theeard et elternatectyh ynayrb&

ph C on the desired t. a eu
PR g it REEC S SRR G PR ST s
ofog9ge treati®iipe Mkt tﬁ@ﬂ'h‘il)'n{ﬁoﬁﬁdsoéfccl')llﬁlﬁlgol%tth@ sent N

the adult, the doses are generally fromabout 0.01 to
a my@tlthromla}frmmtgm@@mnwmcglwterqg r'Efese aﬂylnyfn@tbg genters @ayt o

BElibert el b i Goong RS BBl g <Bhise B b gBle o

rdtatteQ pléherd/pls thredgiveh g pblariiit®. eSPeChiahd ¥f fbl&rided 1ikht is
ng/ kg body wei ght per day by oral administration, an

f FSHFabY the @MPUNG Iulsiie IO Kejopodye d;@e;cglﬁp, the compound is

PE?E % 9@ h¥ (%a dﬁleélgorrgr& o@ﬁg&n&%ﬁég C sgltzit fgar arf%d hght is

ravenous rati on case
t beusdd ¢ shevdointponad eetoedterimedotiovise dmdscmanmhe ‘Abltnboﬁﬂ'dias Sald to be

cto s distinctjive to the subj ?ct to be treati

e (+5 stereoisomer of the compound. It will be apparent to those s 11’led 1nt ¢ art
that certain compounds useful according to the invention may also exhibit geometrical
isomerism. It is to be understood that the present invention includes individual
geometrical isomers and stereoisomers and mixtures thereof, including racemic
mixtures, of compounds of formulae I(A-E) hereinabove. Such isomers can be
separated from their mixtures, by the application or adaptation of known methods, for
example chromatographic techniques and recrystallization techniques, or they are

separately prepared from the appropriate isomers of their intermediates.
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characteristics which can influence the efficacy of
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to the present invention may be adm nistered as
frequently as necessary in orgﬁr to obtain the desired
therapeutic effect. Sone patiehts may respond rapidly
to a higher or | ower dose and nay find much weaker

' nance s |t
o AR A P L P ST R

ohurhbéof4nehns eglkabweay thos® oﬂ@@lﬁfaﬁgaslﬁle inhthrt oig., by usmg
physi ol ogi cal .requi rements, of each particul ar patient
GEREmg myterigly incgrnora MEFRTEINANS 9k e ragifisqioRss o Compounds of the

0 hf’éséﬁf fu}vetnﬁoﬁ \xxh'efgeasstﬁ% refél?éﬁsot{/)éei, ?%Zas%ibtaﬁ Uy ﬁrﬁ?ﬁ'n{‘ Sodine-12 1,

or ot patients, necessary t
ploesrmt]ndmadloisowpe éhat haem iotredwed sywthetas by amerseﬁhayhagnosnc agents

[Q11 he prese invention provides conpounds

e RGeS 6 B HBH REBAID eV OS RCETSR be 8l Ticled by

S @[s@fdéfﬁ WhtP hakeBind PRk, ﬁ@pa{nl'ﬁﬁé eJr@él%ton}P@{rhﬁsﬁ@ﬁ!etﬁ Qnépﬁlelr uptake
useful in treating a disorder I's created by or

| siedepesderstimphiortediecr eased avallablllty of serotonin,

¢ SV Rer T AR R AR predir S0 RBp T WS HGe e’

dep@apbuifls dadteibs® h&eMN indludMgd kepartiO@my phaieavéidiéal compositions
compound, these |nh|b|tory effects may be manifested

aCOMpESIBE FhsTapeuijeadly loficefi o amaats ofdhe earppeanidp prd piarmaceutically

d sult, sone conpounds of fornulae | (A-E),
agé%ﬁmbé%ﬁﬁmggtreatlng such a di sorder at doses at

Wipd 1 | sy napft i€ a fiatiep obphsfl the prepdna ki cAyn bﬂ)rowde kits having a
substantlally i nhi bited but at which synapti
s@rEERPA a?}t}ieék@e%lﬁmé EPHRPR @’"i}ﬁ‘t“aﬂ%gl%"vhkﬁg together, may be

SURSLARK @ T&Waffgﬁl%q?tA f o N6V EEWRS: on Iné’;%less&f'"fﬁe invention.

conpoun s o ornu are use reati ng
sl@I92h di soiltde ancaherdﬂngza@ss oﬁﬂhe \iveotiors ton@pvide acopamhasmaceutical
upt ake e substanti.al | nhi bi.t ed but at

o SRRy EosP e TaBt in avd e g igedn s Seieial

S Ubmbmatiéihledapl, HRERIsE ﬁ%clﬁ’des \é' ph&aME! oc—f%ctlv%"ﬁéredlents which may
conversely, soire conpounds of formil ae re

ub@ﬂuhzqdnntaﬁmdanﬁg wafiighe svditswr. der  at dos es at whi ch

IR ea” RS B B PG ARY RN TH AR Bl pbotgecs combining

dew@Bt Merd kil thorediddd useBlsh aviting! thy disedie biAt lgemagprovide
vice versa. Other conpounds of fornmulae | (A-E), are

ubdeng o ip combaetipry Wil @rpharrarcssiierely ageenibiedilugnt opgagter) the

SRS BPLERLISADA 05 SRR Ry A0 SRR AR ons
I ovi@binkGon mth\dnldaﬁ 0@ oam@t)rsdls:cwﬁ éroen & baoloni A t@kptor antagonist,

effects on serqtaonin and norepi nephrine, uptake occurs
af* SSlepi VeI upkintld feeqnior &g fpgonist, and a norepinephrine precursor.

[0104] In practice, the compounds of the present invention may generally be
administered parenterally, intravenously, subcutancously, intramuscularly,
colonically, nasally, intraperitoneally, rectally, or orally.

[0105] The products according to the invention may be presented in forms
permitting administration by the most suitable route and the invention also relates to
pharmaceutical compositions containing at least one product according to the
invention which are suitable for use in human or veterinary medicine. These

compositions may be prepared according to the customary methods, using one or
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on inhibition of dopam ne uptake occurs at vastly
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conmpounds of fornulae 1(A-E), are useful in treating

such a di sorder at doses at ECh synaptic serotonin

and norepi nephri ne uptake may“-be substantially

inhi bited but at which synaptic dopam ne uptake is not

S t hj b [ . T :
?@ée ﬁ? ﬂlnﬁ%’éel% cﬁﬁl lu!% %tggllae Sf VXIlltg Sr gpgc 513‘:' %S 9&% (]éuvaql?s comprise,

| nhwbwltcg dilueitd, eteme mmeswrﬁécnml aﬁdalﬁrdvammaﬁbmomm@mc solvents.
occurs at simlar or even the same concentrati ons of

t HEs somBoRARM AR Presanfrd 1B heelors of abieihinblis Bewulss. powders,
{]]l%lup gcﬁﬂﬁdtﬂ%r l§ gkﬁor%c %&a‘tﬁ% fi‘l?(;tlsyelgénfs of @ﬁ_\ﬂ% y ra]lgd can
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dlsorder at 1Ses whi ch s tic serotonin d .
RRFTRS of e aReTrit OB SRS ROTEIESHHeARY Bice B O onggations.
Wi 19/8] SYNaptrng cRAFEHF NARINE hiEthH RbAKSE dfsactn@et substance in the vehicle
substantlally i nhibited, or vice versa. [0115] The

_pm@;wma‘r allyi detetriond pr wpdﬂggcchwkg thersaBibilftgaed themical propertics of

! @?eihﬁ%lg 1bc6, $ fga]i gltﬂg]i I%S?ieg&r a&%iﬂ@%%&qﬂaﬁﬂ%ﬁ%@%%&%ﬂs 1§ be observed in
C pRsERtEAichOREcte. tHoe seusmlaRRupimtsriich as tliesefsbeithscifhte,

i nhi bition of dopam ne uptake occurs at vastly

dictleiameerrbensi diselcam phesphatc @ad disintggrating agsntssuchsgnarch,
c gglﬁy Q%ﬁs gI{d (Ie?trag?[“léogrgalé}g éA‘hFQtevaiJo%hblilﬁe%f\y th hﬁ}rl%crm%ggdcﬂgls

sor der

S yiugpésigm efeafatd) egditimn urgna | f expendi thle nugtekisedriyt paeparing tablets.
substantlally i nhi bited but at mhlch synaptic

sEPIRIT2 ctuleelt isadyaptagqays foamtei agtpsy %nﬁﬁlilgéi mglgculgy weight
v Eﬁ{? grggéwgﬂsl%he ue RS8Henbi %(@%'u@&i REPYF&tain

ere the Itor ects on
n enmtslfymgmgbmte or aigqntsnwimeh davdlitste r50$p@n$1nn uptlakes swahuas satrose,

ven the sane concentrafi result, .
S st ol beRE £ Pl AP uERa ikee) Slyr @Ol abf gflofgiom of mixtures
t(Kg%df@gqﬁmggbéimgasorder at doses at which synaptic
nor epi nephri ne, dopam ne, and serotonin uptake may al

bé0X7bst ant Fat pé}remtnrlai @flmwtrapm Eﬁ]ulsrms susneEINS & selngons of
dos oun i.nhi.bits syna

IR Ik e SR R gt B e ol Syt Riathe ol

r eastinkiyutdel 6F sliveedl, By agiteusisanic ssluaibakasudh as Saser aRdpropylene

t echni ques wel | known and appreci ated by one of

ogkmbﬂye@v&qlq: preapictenersaiueh aFehylkodegiplas wolls straide ediceps

@gﬁ%{sn gghégéha%ﬁggerlﬁlc%y d@g?ﬁ%ﬁg Fél& ﬁ%tué (g ?frhaégsg)llutlgr(l% of the salts
TbtheZpZIﬂdu%&éthéIrﬁldg]te 8o inverhriodluréd sSphﬁale;bysdﬁncfolr qaimiiaisadtion by

by reference inits entirety B0118 T%g
t H’t—’é’faé‘b’éﬁﬂ Ml SI“BC%W@@E% WF@“PPith ¥ EGIY1d Wiqng, yscampgsing

| SoI6fib RPN EAIR in pure distilled water, may be used for intravenous
administration with the proviso that their pH is suitably adjusted, that they are
judiciously buffered and rendered isotonic with a sufficient quantity of glucose or
sodium chloride and that they are sterilized by heating, irradiation or microfiltration.
[0108] 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



substantially inhibiting synaptic norepinephrine
upt ake, synapti c dopam ne uptake, or synaptic
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two or nore of norepinephrine, dopam ne and serotonin
upt ake. The therapeutically ef%ective i nhi bitory dose
can be readily determ ned by ose skilled in the art
by using conventional range finding t echni ques and

t
GRETRRT LSRG pbitlE 7D BB Brpasgrbed onto
peoitabttesotidparricr €al B¢ liya Bengfwdek alhatdaer apeut i ¢ i ndex
relative to other conpounds available for the
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nNeprgy ransmy ter transporters, el ectivi.t

g@&%s t he sperﬁr:%%ﬁ? q5Hve }%%db itk eﬁP@@@%lHOl{ Qfgtho present
OYr?vrenﬁ&?mﬁ{} BOSRYE, ?crb%nfgq{ec&%ﬁ%rthQQUJh@ﬁﬂ%h&ﬁhé 12 Iﬁroﬂomon such
the dopam ne transportéer protéin ("DAT") an

sérapt @mtarblet dezagperatide obtaomal rOl(VISERT'SWere[I @1112 @l]osa@e Herms may be

th t
: oﬁ?ﬁ" R0 9! e RS R Bine T B STEAS I @hEnedspy the
hf@ﬁmﬁkﬁ Uh@ABIHAS apdn the dBsireditherapdific @pRctt e rbiﬁgof @drﬁﬂﬁstratlon
Sti ot her conpounds of the present i nvent i on

d e Histdugtion o& thectrqapmeny, anshilie genditien giaire pateant.¢ hlethe adult, the
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I ab@n0i0dno Abyutd®mgiE badewsighepdriday by uﬂm\nafodsfrbmabsa’r'ﬁr 01 to
and the NET over the transporter for

h
b AR Mk body, welghts ARSI O l0ipZ9] mEE pdypRight, more
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ity towa er t
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[0124] Still other, conpounds of the .present 'n enti o

i IR P RUSRIIBI O ony nGiteh BEHEHR e thindoehal be

DadteaNi@ed H"z?ccbfd@ﬂcseo@ftﬁ e fﬁ&BrsQﬁﬁﬂctl{)@%rtﬁ@ 5‘@6]&& & be treated, such
e.g., the SERT. [0125] Finally other conpounds possess

n @aagw wictihhitgcneral |ifte ion heajtht andentlens charactiistics wihechmam influence
e efﬁcacy oI?Ihe medicinal product.

[0111] The products according to the present invention may be administered
as frequently as necessary in order to obtain the desired therapeutic effect. Some
patients may respond rapidly to a higher or lower dose and may find much weaker
maintenance doses adequate. For other patients, it may be necessary to have long-
term treatments at the rate of 1 to 4 doses per day, in accordance with the
physiological requirements of each particular patient. Generally, the active product
may be administered orally 1 to 4 times per day. It goes without saying that, for other
patients, it will be necessary to prescribe not more than one or two doses per day.
[0112] The present invention provides compounds which inhibit synaptic
norepinephrine, dopamine, and serotonin uptake and are, therefore, believed to be
useful in treating a disorder which is created by or is dependent upon decreased
availability of serotonin, norepinephrine or dopamine. Although the compounds of

formulae I(A-E), inhibit synaptic norepinephrine, dopamine, and serotonin uptake, in



[0126] Binding affinities are denonstrated by a nunber
of nmeans well known to ordinarily skilled artisans,
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Exanpl es section hereinbelow Briefly, for exanple,
protei n-containing extracts fromcells, e.g., HEK293E
cells, expressing the transpop proteins are

i ncubated with radi o | abelled Ilgands for the
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conpounds nONo act’ on transporter
r enptratoain ahi mirtngshyinetiptake oq:nu&z&mtmular\oe et ¢rothe have

pot ent blndl? affinity for . aﬁh f the eni ¢, am ne

¢ PanFeRisTam o Riete SarPuIRs. Sphile Ihepoats el bITap dapagrne

C Qﬁﬁﬁé‘ pelsiroft vfaftgr PEREAN Eoﬂc@ﬂt@ﬁfo‘n@ Br 8RS EAS a PR ngon{eNET
Ki or 1C50 < and sel ective binding afflnlty

f epmEnds wh érrelumel(me) oerre lusﬁ’gl indreaongsuchATiNEder s doses at

SERT/, NET
oo G HAaE et B PR o S Bty inhibitea

( BERE WHicDSynhsOdspadt iPAkAR dosRibeeitialg iBhiBAED)Gr vice versa.
aﬁlmtyforsaﬂ where the Ki or 1C50 ratio of

Eﬁ/létRT and hONRSSERTVANEOy peayides comanundy whergihg phibitory effects

SO RS SO g o

abf thekd %rﬁpﬂhn%hﬂ&\/ﬂﬁreéfettb ®n lﬁnhlbﬁlthSﬁofepﬁllephmfe uptake occurs at
N%ls/tlgr)%-lrffgrggt c%%cRJI{tgﬁ-ornsl osr orseesatAesr a }regﬁll? s]o'glelcornpounds of
formulae I(A-E), are useful in treating such a disorder at doses at which synaptic
serotonin and dopamine uptake may be substantially inhibited but at which synaptic
norepinephrine uptake is not substantially inhibited, or vice versa.
[0115] The present invention provides compounds where the inhibitory effects
on norepinephrine and dopamine uptake occurs at similar or even the same
concentrations of these compounds while the effects on inhibition of dopamine uptake

occurs at vastly different concentrations or doses. As a result, some compounds of

formulae I(A-E) are useful in treating such a disorder at doses at which synaptic



[0129] Sel ected conpounds ("dual action transporter
reuptake inhibitors") of the present invention have

w@odensioki nding affinity for two of the bi ogenPCT/ERI00L063043
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transporters, NET, DAT or SERT. For exanple, selected
conpounds of the present inve E‘i on possess potent (NET
& SERT Ki or |1C50 values < 100°'nM and sel ective

binding affinity for NET and SERT, where the Ki ratio

roip R ST Rt S o by bl iy e
1@yrkptiEkdrotoniehalicas ncostpotumitslydhhibhel, pr ekeRtrsa.

i nvention possess potent, (NET.& DAT Ki or |C50Q val.ues
<[0d6] nv)  adde sesertinvcatipn pepvitys spmpayrdy whsre tenhibigory effects

OOTap AR S 1 S ORT R SETTIROTeAS e
DadildsfFatam. NESTd oAt isemkesspbtnals of Gorinul4x ArE)set estfedn treating
conpounds .of this inyention possess patent fSDAT & SERT .
kP Gieefg el S oL VDGH WP BT ENSBBEING o miRE ighd Serotonin
alipiaRé by fabe Redstand 1l pEiRlbitegher e the Kioor 1C50 ratio

of  NET/ DAT and SERT/DAT is greater than 10:1 while the
Kil01d/7] | C50 Tht iconaehtr@ERTOoNETses it WETh SERT compbwskinhibin synaptic

10:1..10130] .Sel ected . conpounds ("triple action

¢ PaRESPEER PGt Siedn SHPBID P trRHE dBPlhBRd by the se of

| BBl Qfkal) AN tRRAIgHEs WéINKhdVeh afdf dpptdcyatsd W&ﬁe&ff%&ﬁﬁhﬁ? skill in
for all three of the biogenic am ne transporters, NET,

DA a5t IgERyamplsy the dagree ef inbiiitien ¢ Resiigydaiigse Bfratsigas be
. '. T
R VL St e

NEvBidBAT hetSET friobFpbrat&rBy NEdrenddAR/iSERTetySERT/ NET and
SERT/ DAT are_all less than 10:1.[0131] Selected . L
ctMWJ8linds offhe therneadeally sfiggiovn mgﬂ%ﬂﬂ%@%&%mﬁilh glifergive in
a i it- [ ; 3 f 1
SHabah g PRI 200 e oo B o
SERBptib seretonmeufakear ihlGhiing altd ynaptorupgakye aftwdleT hMOERTT
NET/ DAT, . DAT/ NET,. DAT/ SERT,. SER /Nl% , .and SER D%T .

o T TR ective

f BPICPBGPINfe doRmiAG b ERRIO NG 1P hergpguts

Ditdibifry Abdctlaf tRGEAIPN defcRRfRALY Shost AR KEthicRRIR ds@pS "
defi ned” above. f10132 Sel ect ed” conpounds of the

presentionah vange ifodingdochniquss apbaratagobs rsitkigobidingdin the test

(Ki ,or I C50 values between 100 nM and 1000 nM for
oﬁ%s,te‘?‘?/\ée,“%l?e 0%& of the biogenic anine transporters,

NEYL19PAT andobipBindsWTekie idvweatidh pekide@frfialdrBsbdneficiany
of NET/ SERT, NET/ DAT, DAT/ NET, DAT/SE SERT/ NET, and
SHRTZIOAIT MEPE relatie ta offiss copnemns's gei|ahledfor die trognent of similar

MRBers. RvftholtintAdiRt B GCThA8 by ARSROLiEbelicved that this is due, at
least in part, to some of the compounds having higher binding affinities for one or two
of the neurotransmitter transporters, e.g., selectivity towards the norepinephrine
transporter protein ("NET") over the transporters for other neurochemicals, e.g., the
dopamine transporter protein ("DAT") and the serotonin transporter protein
("SERT").

[0120] Other compounds of the present invention may demonstrate selectivity
towards the SERT over the transporters for other neurochemicals, ¢.g., the DAT and

the NET.



reupt ake inhi bitors" defined above. [0133] Finally,
sel ected conpounds of the present invention have |ess

w@otoensioki nding affinity (Ki or 1C50 val ues beremEs0d90:3043

10

15

20

25

30

nM and 1000 nM for one, two, or three of the biogenic
am ne transporters, NET, DAT, and SERT, where the Ki
or 1C50 ratios for any of NETP ERT, NET/ DAT, DAT/ NET,
DAT/ SERT, SERT/ NET, and SERT/DAT fall outside of the
defi [ " ( (el i
hort or S0 U e ot RE regP Gy RialioBhf Rihdrlce

EXAMPLES t{)x@élraé}}hemngo@bl} witagspexasfbesthar eeupscbmitad, £g., the
illustrate enbodi ments of the present invention but
aPERYandgh %%%ﬂé intended to linit its scope. Exanple 1

r ar at | fth -
( _L(f ngmet hyI@E ro]glgﬁurhdasloen & pre G(I)l;[( %Velétlo(l1p1§/1 cciieanzl?r}]s:cr%t_e selectivity
y It@wa?tds:%thé SEHIézttrdathyNET cbvel*lﬂteaetrmsﬁmiwf@mt}m neti@chemicel, e.g., the

?%# [0135] Step A: To a solution of
3 ’%nnbenzaldehyde (75.5 g, 408 nmmol) in nethano

(2(%23]“—) at Sﬁﬁ@tﬁé@%oﬁﬁ&ﬁ{ﬁs TRt r@s@hﬂ%vérﬂ%x@ﬂlaﬂr d’éﬂx&tﬁf@ﬁae

, and 1 odine ( .
nse&@curv@ym\sa@s therféiRBtanctIhl@ DAF 0861 thm: tramwgrtelsfod otlnm
boro dr'di, t2]§$ 614 mmol ) was added in portions.
TR F %ﬁ Ted at QOC for 5 hours. The

spdn2ant was Skl enee dompdichds BE tHeGHbdHEInVaE i ohakBNddhib ndtrhtd
wat er and di chl oronet hane. The organic | ayer was

s sglagtivitydowerds HedN T ead BicipAT oyer t8e tegsortsb@r gtier
S ed to give the benzyl 80
G U AR R L R

d [(7125{3 (s, Fh@allthI&B céldpouth pBss@sshiarly entidal 24fir(iel; toards the
8.0 Hz, IH), 3.72 (s, IH),
2N£§ éhﬁ Dgh) anqééF s(@g Toiz 200 [MrH +. [0136] Step B: A

f
St ) p%ko no gtnl&ﬁné’ Qf?i}l (R 'ﬂen@e(lg(.%lgtregt’e@ %% %%#ﬁ%ﬁ??&% rﬁgdfng Well known

abov acid
pya tDI(dlmlﬂl}( Sl&@edﬁrhsama,snclaﬂhgx\eﬂhdw linfitahionirtBoscklescribed in the

v Betiict S5gioD BoTHDe L e 4Oy B0t e Sxtracts from
yl‘eiéallsOWgo 'HEKQ@jE(Mr\éhBS eﬁ)@@sﬁn% %Qra?@%)rteg p?otglﬁs Zre@&uﬁaﬂﬁed w1th

|—|zad1c21H)elleQ hg@n(tstfor the prageips. |—Ehe 121H§11ng2)f ﬁzp I(agho 1g$-1)ds t(Eﬁ]e protelns
f th
(Bt an e b e ghe b ButtaReTt 1 hE eSep e 354

g prod&3 Invenebn; sRSreh@sibaRy,als dd&Ebed below/! Brovaies 8 m@%ﬁﬁ ef
cooling to roon1tenperature the m xture was sl o

dimegsusthethe porapquas’(bindog pbinitags fonide prajeins (Ki or ICso) A higher
Ki or ICsy value for a compound is indicative that the compound has less binding

affinity for a protein than is so for a compound with a lower Ki or ICsy; conversely,
lower Ki or ICsq values are indicative of greater binding affinities.

[0127] Accordingly, the difference in compound selectivity for proteins is
indicated by a lower Ki or ICs for the protein for which the compound is more
selective, and a higher Ki or ICs; for the protein for which the compound is less
selective. Thus, the higher the ratio in Ki or ICsy values of a compound for protein A
over protein B, the greater is the compounds’ selectivity for the latter over the former
(the former having a higher Ki or ICs and the latter a lower Ki or ICs, for that

compound). Compounds provided herein possess a wide range of selectivity profiles



aqueous m xture was adjusted with NaOH to pH = 9. The
product was extracted w th dichl oronet hane, washed

wordoR/1osne, dried over sodi um sul fate and conpenUsmbgah3043
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to give the ketone (38 g, crude): 1H NMR (CDd 3, 500
MHz) d 7.52-7.51 (m IH), 7.38- 7.37 (m |H),

7.31-7.28 (m IH), 3.89 (s, 2Hy, 2.84 (m 4H), 2.43
(s, 9H); ESI Ms mlz 254 [M+Hl +. [0138] Step D: To a

?g%ut%j?& 1neélkg‘§1e gc?pgl%'_pe(( }E@ s&btoni]nltr %I)ter% Qsl %ﬁ%%?(? IB% rt]hse ratios
abf ﬂﬁ@xpafhﬁemll(}t deteminsgl Kt d)rfIlC@(dvaﬂtlesCDC for 1 hour. The

sol vent was renoved, and the residue was taken up. wi .,
d.l‘&lmsbr onet ﬁsﬁ@t/e%t)@pounﬁﬁé THORFtON [trRpFOTRRESUptake inhibitors ) of

%r@s%ﬁﬁnv%}ﬁ%'ﬂ%v%&@n% &]iﬁg aﬁ{ﬂlfg’q‘ﬁpya%F O%% ]ZH en:1Lc amine

u fat e conce rate Ive-t cohol
c trankpprtas NETAPAT or SERT. We{&iﬁﬁﬂeﬁseld&&@ dvhkippuds of the present

FPBQ’%HEOIBBOS eS8 @oteﬁ? o J;Z'b‘ %1 gr (]g)h nm angpl%c%vgéné&g #ffinity for
E mE”Ilé Egheregthg &3¢ i@ 0 %mo (lfll_'I%ATﬁN BPard §]@Rg"m ET ﬁogre@ceﬁ‘ﬁan 10:1.
m()zhezsale{:tmi- H]>nap01[1@11 Bg]heﬁréenﬁnvmtmmm p;jtentl{SERT K1 or ICso <

Wﬁ% i O%Py? H?g]bjg (%}QB Vs'fg‘éd% iyor ICsq ratio of

i mBiagERn-a abd DlA'ﬂ/SERTL@@reﬁféB khananel . livfhef B tdildon@sinds of the
stirred at roomtenperature overnight. The m xture was

d pragens dnwintlﬁn natsess, pojgns Had Ty Igaum Hot @) ardgdessive binding
p%gt' %L']Lﬁre%é R? r Pé ! ?aﬂ!lo o‘t‘%\t e mﬁﬁé‘ﬁﬁ?}ﬁm fcater

e reS| Wha's pur|
cﬂtanmntlography (98:1.8: O 2 to 95:4. 5 0.5
di chl or onet hane/ net hanol(@éoncent rate

abhegdi urhyd SSB?PTGQPOWBO‘@} GugbacHeg t@pﬁnﬂe{ iepipgpke dgyhyitors™) of
ﬁ;e%rpgeﬁt’\ﬁHzI%\t on ltla'\_f'e b%@f—té%kg ?fr';#&ghft/\(ﬂﬁ? glf tﬁe g&)gélﬁc annne

) tradsp8erst NET= DATQorI-EE?ERT Hyor Satgic3d s@dct¢dporhpdiunds of the present

3 nééntio%p)os%e‘s‘s pg?q’l éﬂ:sg & %@R’? g%)or }%500@ ) <d§§‘n€\/ﬁ)\@n§'§§1ectwe

E%lnd[@ dﬂiﬁlty's?& I‘ﬁ]@"f"&ﬂd* SER® 1&9611@ fieRi fatio of O 2T /N@I%HQFAT/SERT
of the brom de g crude) fromStep E in DVBO (12
®

i) greater thelel & lbvlsl(ert Ke ot Hiso) yadiiosd (SER /S ET ay, NEWSERT is less than

mtlzj r@tﬂ%ﬁ%%ﬁ%ﬁ%@ﬁl@ﬁﬁ% }beo[%eseft %.’Ventlon possgss potent (NET &

BIDsa(IiK@ bfem@b PRSPl 0@ KB ah @ §E & Hlie W dif O intt b rUNE T 4n@DAT,
) was added to the m xture. The reaction

\Aﬁ\élef?éth@ &H rajto @R F/HET1ang SERIF/ DA Tapeeeater g HYl wéile the Ki or
r ?(?_:H r%tfcpﬁiﬁﬁgtﬂﬁ of N%T‘]ﬁ%%}:l% Fet S {HaﬁtlHr 1© (Wﬁ% %iéggegecgplpounds of

or onef hane ered throu
Celis treentldrepdsikdst po@hie(DVEE SNBBRE Kiwir ﬁ@sowames < 100 iniv), and

d rselgcgtw%\{tnndlng 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 ICsg ratio of SERT/NET or
NET/SERT is less than 10:1.

[0130] Selected compounds (“triple action transporter reuptake inhibitors”) of
the present invention have potent binding affinity simultancously 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 ICs values < 100 nM)
where the Ki or ICsq ratios of NET/DAT, NET/SERT, DAT/NET, DAT/SERT,

SERT/NET and SERT/DAT are all less than 10:1.



sodi um sul fate and concentrated to give the desired
boronate ester (19 g, crude) as a thick black I|iquid:

waslosBosl z 418 [ MtH] +. [0141] Step G The borPCEUS2008/063043
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ester (19 g, crude) from Step F above,

3-chl oropyridazine (4.8 g, g’no and cesium
carbonate (21 g, 63 mmol) vver suspended in DVF (120
n.) and vvater (30 m.). The m xture was purged with

B.[@'%Ei phenyﬁp SESPRPmBY Y b s Pag B hg S A e PR Badme
mg{findy 3R onTls) vikass addedM)dot die, fvoslodtiece dinte Blogbnit ermne
was heat ed at 1000C for 2 hours. After cooling to ro

t gﬁ’b‘é’PﬁF@r@ t R&Tr st iR wiheserthe K1 g KCsaratios &1 amy o NETAERT,
e
Tﬁﬁﬂ( tfat e vvaslT mgﬁﬁ %ﬁﬂmf%ggrsﬁﬁg? 8 ?ngcpf%lcl)lt/sg% of the
s bdmndmdeﬁhédafoe tleritMamaclmil roafleigle athien tresspouer swaptake inhibitors”
fi ea% bé/ flash chromat ography (98:1.8:0.2 to
651 O¥C-di chl or omet hane/ met hanol / concent r at ed
um hy @EE&GQ RdmpOuridls b€t ﬂre§ent inventjon have less potentzblndmg

- buty? di met hyl si | yl oxy) - 2- net hyl - 8- (pyri dazi n- 3-yl)
3 atfingty (Keor HI‘syctalees batwben K] wYland g 0oen¥A far ape, Wowf thwee of the

ChTESE bR R sPorisre 0 Tl L NIFERE) Mg mARG B¥1c s for
t @nQbNNE(D@E'RF NI /DANE DA BNET.D ABXER] 8ERT/NET +dfd. SERT/DAT

0. 29 Met hanol) and (-)-enantiomner ﬁ‘ﬂp?, a,. 98%
[£’<]llzmﬂnn thabgundgdefmeggontieh Mﬂﬂo YyDua] oRiURp @O Biramporter

, 7.91-7.84 (m 3
%ta% g‘ﬁf‘]i%”&gz meﬂ%B‘g"(t J ='5.2 H, IH)( 4, 2(:04 05
(pe138H) , 3. 8aBy,7Blelctad doh@pouﬁds?tﬂ-tﬁe @kse(llﬂlnvhhﬁon have less potent
97- 2. ff &) (]\4
Obgliilt{gsafﬁg],(f_p}n}chprd@m@ 48 e‘(vyﬁenépy nl\/Eag}d N8O )@7gne two, or
[ 1 I 0 %
N;EEQ a'f(tthé ?t A%Jllcéhgpe n‘%‘% sg ér W%gyl?}ﬂl" éh(pﬁEIQ'h &vhere the Ki or IC
rrea:ttmy forBumgmy NIIHSERTINGT)D 2T 2DA TENEE! PARYSERT) SERT/NET, and

H- ] I ne .14 g, 5. I f[‘omSt G abogv
SRS GhSHE pse outles fiihsd Frihe SO e ity sction
T'&ﬁn%;%ﬁ@ﬁﬂeﬁﬁtaﬁé ffﬂl}‘tﬁf%ré’ﬁﬁeﬁﬁéd f8Rd. at room tenperature
hours. The solvent was renoved. The resi due was

purified by flash chromat ography (97:2.7:0.3 to
93:6.3:0.7 ethyl acetat e/ BXAMRILESoONcent r at ed
amoni um hydroxi de) to give (-)-2-nethyl-8-
( azin-3;yl);2,.3,4,5-tetrah

LB OT o) 2T rcRiid Sramnis 48 BYRogede ipsaiecantogimens of the
( prds@hBaven®i8n But dr€by Bo hkalyinhaaed 1o hrnﬁ%ls sbpel z 256
[ H +. [0143] Step | : To a solution of

(-)-2-methyl -8-(pyridazin-3-yl)-2,3 ,4,5- tetrahydro-|

HEbEnZR% f]- P16 ratlé (-l( th 5- K h (Ix 8 pyiilazin-3-
( 11 ng, 0. %%Criﬂ%t[%%% gf %8%;@? Eitath
[0135] Step A: To a solution of 3-bromobenzaldehyde (75.5 g, 408 mmol) in

methanol (500 mL) at 0°C was added methylamine (40% in aqueous, 38 g,

490 mmol), and iodine (1 g, 3.9 mmol). The mixture was stirred at 0°C for

30 minutes. Sodium borohydride (23.2 g, 614 mmol) was added in portions. The
mixture was stirred at 0°C for 5 hours. The solvent was removed, and the residue was
taken up with water and dichloromethane. The organic layer was separated, washed

with brine, dried over sodium sulfate and concentrated to give the benzylamine (80 g,



addition of water (5 nL). The resultant solution was
| yophilized overnight to give (-)-

wWQ@200etk2 8- (pyri dazi n-3-yl)-2, 3, 4, 5-t et r ahydr BeT/US2008/063043

10

15

20

25

30

H benzo[ c] azepin-5-0l, tartrate salt (28 ng, 97% AUC
HPLC >99% as a off- whi te soI%g np 102-1040C, 1H NMR
(CD30D, 500 N+E) d 9.18 (d, = 5.0 Hz, IH, 8.21 (d,
J = 8.7 Hz, 8.16 (s, IFD 8.13 (d, J = 7.9 Hz,

' Egllde)SasOagll @911?%0118 HF; NMR J6DE 1, 56!% Mff@%% A s Qo738 (.-

H 3758+ Mz, | 29 80/ A 4 21 2
(mo i")lH)E7S| N%ﬂnf§©25z61%7 9 & oﬁﬁ E%lgéﬁﬂi s, H’:)246(s

(m
séfﬂlE fm/e 290 PMBl hy | - 8- (pyrlda2|n 3-yl)-2,3, 4 5

LAY 0, Sl e TR Ol (R0 93 BB st

( &7abﬂi§e Rryhi€ aAdi9)s, g,t13il burhyl) @ﬂ@pﬁ@d‘ih@@lS@%LWas Rf14xed for
and 1, 1'-(azodicarbo peridi ne 118

0 241?’11%6'1 hye Sakvemo%% reERpedt: atl% Fh@ resrrﬁ@e Wé%@rﬂqddwdﬁi &%ogg@ to give
o SIS LRI E AR 0B o 7757 o

w(ﬁlhzﬂmmn by (rﬁeQH);IBI@Cts ) 2 394, Um 60IHARH), 2086 (t, /= 6.0 Hz,
caoncentrate ue was purified by

cﬁ%n%%‘b@v éHP»)ES(@éS 21/%’ %739@‘4‘5H19t hyl acet at e/ met hanol ),

db t
VPN, (b SiP e, MmBhiF o B o6 @b7s BRI i 8 above and
Hitriofin 20idg B & 311338 nfrool) mgs hd8eq atal20aC djlrrﬁrZI lickies. saoftérctooling to
ST oo g st ke B U R
addedudntialifcaldscadfttdd \(111{7 NQQH - ‘lpl-g Lo UNS GHJCPWQQe)Q%cted with

sl ow addition of Wwater resultant sol ution
vvdghloy@xptthanez adstmdevith by e tiue@ pver sodium sulfate and concentrated to

{ e BB Oz« ?ﬁ&ﬁ@% L AR 50147 FsB iy 0. 7.38-
94“’4?7 (ﬁp@rggpi—ﬁ ?%%@1 af), V3h8d @( §H3 '2084 (EPP 6111%22 4?&?@1{%3%%11 MS m/z
(§54[M)+HS 19(d J—87Hz 8oé(d,'J:'8.on,

@13\?? 81- SE?P IS ] H))m%lu:g?n gth(sqiglione-ﬁl gﬁ;qzﬂml(amlh g{q}hdfa%ol

5(%@ Wa§ addcd-NaB1, (41 &lng, 41 88nho B in f)@ﬂtlohﬂt 0°¢. B@rhmiRBire was
4.40 (s, S—I)§98390mll—l) 70- 3. 60

(Sﬁ’qlrrepd-gt 0°@ fopl KI@JI‘ §]-hy, so]geweg; quglo(Ifrﬁ an-ghe r@ﬂuq\;@mtﬁ]gen up with
t i on
(e OB, ST i RBEE R BBt aaghn wit e, drid

2 oerkodnihesulaky dﬁ@cdﬂdeﬁlﬁlé@{ooélad&@laﬁ@hol @rit g atwley ad 4 dark oil:
[Q146] This conBound was :gfre

(Y MR B0 4 Db, S ). 50534 oy MRy 126123 (m.
195”1% G1s378P 1 5 903 K4 QM ThER 3.5 87 R2R) 8 20818 (& 1m),
2.90-2.82 (m, 1H), 2.34 (s, 3H), 2.14-2.07 (m, 1H), 1.95-1.91 (m, 1H); ESI MS m/z
256 [M+H]".

[0139] Step E: A mixture of the alcohol from Step D above (15.2 g, crude),
t-butyldimethylsilyl chloride (10 g, 66 mmol), imidazole (11.1 g, 166 mmol) and
DMF (100 mL) was stirred at room temperature overnight. The mixture was diluted
with water, washed with saturated aqueous NaHCOj solution, brine, dried over
sodium sulfate, and concentrated. The residue was purified with chromatography

(98:1.8:0.2 to 95:4.5:0.5 dichloromethane/methanol/concentrated ammonium



chl orophenol, follow ng the procedures of Steps J and
Kin Exanmple 1. (+)-5-(4-

wakiosnepBenyl ) - 8- (pyri dazi n-3-yl) -2, 3, 4, 5-t et r BEHTUSH08/063043
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H benzo[ c] azepine, tartrate salt (AUC HPLC >99% is a
white solid: np 106-1080C, 1U6 MR (CD30OD, 500 MHz) d
9.18 (d, J -5 0 Hz, IH), 8.2078.17 (m ZFD 8 07 (d, J
= 8.0 Hz, 780(dd J—87 3.8 Hz, 7. 66

(ﬂydréx@éré% gné%he ’#?sféh%g(lé% 59’0/g§%0bﬁzwﬂ)o% Hg@\@@géﬁch

(BDO MHZ) #8024 176 138 (d, 171)=791H&211(1)3723Hﬂ J 3.790H3, ﬁ@) 4.82 (t,
(m | 3.56- 3.50 (m 2.86 (s, , 2.46-2
dr4 z, I[EB) 3ﬁs3rﬁlz(n36161)[ Mlﬂﬂ3 1800 De? s, ﬁvlbé&éak %fm 2H),

of
(HPo 5 Ty AT 000 Pi R, PRI 5 008 (B PR ESINS 2475 370 BI4HL -
- [61et0f ahydr §tdp B b@l;@lhﬁ&@aﬁm r@mmﬂdar(n gtoeuc&aaﬁbn{ Sxég Elin

ThIS co ound was prepared fr
(bl 56 pFdRa e lypyberom (T s. 4 mapgepst potassium

gggé?%egb??ﬁ?ﬂﬂfogﬁ%%'t eg%ggbgﬁgggg%o ?é%s J and
KB|1s(dllﬁhatyﬂxblmsﬁhm@fémibehmwbmﬁammnn dhQinm, 2.5 mmol) was added to
X

m%e%mré] 2@% aﬁﬁoﬁ/ %Va ilqaaqdea@é% E?%J@%uéﬂgg@%mg {0 rgom
Wrﬁs&raﬁﬁﬂe' ﬂ!le régétléﬁ) ﬁmltg@é)\gv:as &lﬁ%(t%roé@@iaﬁé’%ﬂd ﬁltered

_tlgo@gh—&pad (H)Ceh‘l@ 8’Dhe( ﬁl]dqra@ w:asg;ya%hedgwgh Hzater,l bﬂ)ne drleﬁgover

sC)(\ijum s§lf6te 'ng|—|(7{ c%@lt’r%te%% %1%6 thj: d_e51§ed7bq_|9ndt? %l_gr (18 2, crugle) asa

4{1&&191{11&{811&81[{& E$)MS4n B34 m2HIM | H), 4 43 (S 3H),
3.98-3.93 IH), 3.60-3.58 (m IH)),

2[G41p. 35 (ﬁfefpz@) Thebpronge pster 46, Fmdrsq fr@@aﬂm k& aﬁgve 3-chloro-
P
TR Rl R MR By iy P spence

HixeD2A] (lapaﬂle)mnﬂezvathe(st) rnﬂ!;)e Thelnhix[dd 48§ puatd we:thmpgumnd 1'-
was prepared f hyl - 8- (pyri dazin-3-y

2 Bgs(d,lpéertyéehoaﬂya@écrrocm%ﬂ%@peilb@zi@m fe8).rag. G %%nsvtl)swawdded

1
O PSR s GG TR T BREa coipg o room

1temperature, the reaction mixture was dlluted with dichloromethane, and ﬁltered

) i et T Rbirave vl bbbty e, aed 6% Xodium
t [ E @b %céntfate%@h@?és@&%vﬁ%nﬁ%d 8y Wi @nr§ﬁ’15ﬂo§ra£[fg
104- 1060C. 1 NVR ( CD3OD, MHz) d 9.18 (d, J°=5.

HE98:1.80.2 ®. %@4 8: Ol%dl@hiprozmgthang/rm@hz(m,l/c@nccn@at@d #amonidm

! S&rogl_%%btog%?e §:(tzeng§15y8lg§n"zet%ﬁyl9§y2%z@fn%gq’yl-g-(Eyrgqagir{g-yl)-z,s,4,5-

2ldtsahdré 61 H-Benzd[ Fazepthetdd.7 d, MDY, Br Btefs)B4 aBil. This oil was
resolved using Chiralcel OD column (eluente :80 Hep:20 IPA:0.1 DEA) to give (+)-
enantiomer (2.3 g, 98%, ([0.]p, +26.9° (C, 0.29 Methanol) and (-)-enantiomer (2.3 g,
98%, [a]*p, -23.2° (C, 0.28 Methanol)): 'H NMR (CDCls, 300 MHz) 8 9.15 (d, J =
4.8 Hz, 1H), 7.91-7.84 (m, 3H), 7.54-7.50 (m, 2H), 4.96 (t, /= 5.2 Hz, 1H), 4.26-4.05
(m, 1H), 3.85-3.73 (m, 1H), 3.30-3.21 (m, 1H), 2.97-2.91 (m, 1H), 2.32 (s, 3H) 1.95-
1.85 (m, 2H), 0.91 (s, 9H), 0.097-0.085 (m, 6H); ESI MS m/z 370 [M+H]".
[0142] Step H: To the solution of the (-)-5-(tert-butyldimethylsilyloxy)-2-

methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepine (2.14 g, 5.8 mmol)



IH), 4.50-4.47 (m |H), 4.42 (s, 3H), 3.90-3.80 (m
IH), 3.58-3.52 (m IH), 2.87 (s, 3H), 2.54-2.38 (m

wWQ@blog/1ES882 M5 nfz 416 [ M+H]. Exanple 5 - PreparBtT/082008/063043

10

15

20

25

30

(+)-5-(3,5-di fluorophenoxy) - 2- et hyl - 8- (pyri dazi n- 3-
yl)-2,3,4,5-tetrahydro-| H-beg o[ c]azepine, tartrate
salt [0149] This conpound was érepared from

-2-net hyl - 8- (pyridazin-3-yl)- 2,3,4,5-tetrahydro-|

’S"?Jé%{‘ét%%@a?o%‘%g IPT?IFQVafsoa]dﬁéﬁ PRAR (Mol i h§ it %g?molg The

uGropheno OwW ng the proce ares of

J r@ﬁdoﬂ(rnhituﬁmmtlered at (ot))rr féﬂﬁ)&;aﬁxre for 3 hours. The solvent was
-8-(pyridazin-3-y

D fl h 2.3,4,5-1
ef?%g‘gﬁr od! en%z%qs pél]flélf@ b lesH 9@9@@@@@@&@7 1€ TRIct0 93:6.3:0.7

(B pteThels b by Hhm Ry i) KB ) domsthy-s-
(3 ﬁ%yrﬁwm-%m??( ‘g,ﬁ-tétraily?rdallgzhgntl_d-lz[malzﬁlﬁ-ﬁ c(lglsi;iéé g%oo?'s) s a white
Shgtid G2 (Gnd Prytennghy gy M8 sy gy (™
2150h 25 |l SRR P o Zi?’ﬁf'

4 - . H i
Pﬁﬁag&@gﬁ%& Flazel SMS(‘ ‘m@% TMriol) frxarféeHGibove in
( ;S ll\yB{J}]‘Sy[as %dd(eg%qagagq acid _(&,1| 1jng20 @734m§101) followed by slow

t %&ldhﬁ@ﬂ{ or @ate{ &ﬁﬁgz@hé febulBHe R Brick %h@l’%bl‘ﬂﬁﬁ&fwe}ﬁlgﬂlﬁo give (-)-
tartrate salt hi s conmpound was prepared from

( 2ymehytet- (giylﬂdgll(lﬁf’y'}’]l)-@&‘ﬂ B-t@rahiyyiro- Di7denzdie letnimbyds tartiate salt

NP Ey b ORI TP R SO0 bR et BEaRarg G B NMR
S{epsoB, ?(F&Mﬁzbeﬁwafpﬁsloﬂ(ﬂﬁ 8.21 (d,J=8.7 Hz, lH) 8.16 (s, 1H),
l\/bthyl 8- (pyridazin-3-yl)- 4, 5-tetrahydro-|

I—l8kiér(do{t‘]759zldpl H)57 y%acﬁd@)ftfe&zm)m 18), 167 6410m, $H,t5.09-5.07

@%’&%ﬂ@@ » mT fE 4 {%l {if) ;{358@44? 1%)8}99 W3y, 2.24-

Q I 7 70 65 3
78 S8 gt 107,51 36

41@d4h 81 ( StepilHTo ysahetion @2 %methsol 8- (@ym@m@ 3@ 3,4,5-

teg%hgdrgguf 'Bkan[%] azeé 69 ,9@( é %#)mﬂﬂ%te%%{ gﬁoVe?ik%[‘HF (5 mL)

Pmpaﬂ@ddl rQ[jth@fen-2 ol (67 mg, 0.47 rnmol) trlbutylphosophme (95 mg,
-Di ch] or&ﬁhenox - 8- (pyri dazi n-

3Dy‘17)m1210§ and 8. | ofer %P%dﬁwmg%{ 1dB an P Aemmodyat Feana
1
?%Iﬁp@&g&l’% ]Th-ggéa%tlg aZI A %@ﬁ \‘g%rd%.g ?Jo%gt p%gélttlrlrg hfm;:l3r go?rs. The
I—htbletluzeo‘{va:ﬂ ditlﬂeq:]i thE dujhldmmmhﬁteeqmd}ﬂWashecEmhp/lf@erlbamﬁj dried over
3 qu%ﬂr%:—éﬁ %J,Fgrlf__}ﬁ qu?cglntfateg gl‘l?%re@ tgrr\]veas glrlr?ﬁeec{j ‘tl)'gf gﬁc’ror%];toégaep ?1(98 2
Dy £04.91aR0D %E@%é’/)nealaﬁgf) heglioRed BY HPHZioNsivks thk X+ 25 -BndphBralen-2-

etrahydro-1 Hoenzo[
yloxy)-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ clazepine (60 mg, 48%) as a

gum-like solid.

[0145] Step K: To a solution of the product (45 mg, 0.12 mmol) from Step J
above in methanol (1 mL) was added L-tartaric acid (17 mg, 0.12 mmol) followed by
slow addition of water (5 mL). The resultant solution was lyophilized overnight to
give (+)-5-(naphthalen-2-yloxy)-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[c]azepine, tartrate salt (58 mg, 94%, AUC HPLC >99%) as white solid: mp
122-124°C; "H NMR (CD;0D, 500 MHz) § 9.18 (d, J = 5.0 Hz, 1H), 8.21 (s, 1H),



c]lazepine, tartrate salt ( AUC HPLC 98.8% is a white
solid: nmp 102-1040C, 1H NMR (CD3CD, 500 MHz) d 9.18

W@ dgosd4red2 9 Hz, IH), 8.21-8.19 (m 2H), 8.11 (BCT/US2088/053043
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Hz, |H 782780(mIH) 7.67 (d, J = 7.9 Hz, IH)),
7.4O(d,J:90H2 IH) gl(d J=2.9 H, IH,
7.05 (d, J =8.9 = 7.8 Hz, IH),
4.88-4.80 (m IH), 453445 (m IH) 4. 42

(s, 3H),
21383 805t Bl B O PP -
PISQpIEIi aﬁ{)pméogtl J= 82th 1H), 7.37 (s, lH) 7.34-731 (m, 2H) 5 94 (d, J =
uoropneno

38?;41;1 2T AT rn G G602 Frsan dbbcd 40 Lo Eb: 3 Pk g0 11D
S"3‘7"0 i@é?ﬁ] ﬁﬁb?zggrﬁggg.@%g@%@%@ gllglrstqg)t’zr3§% et

H-benzo[c] azepin-5-ol from Step Hin Exanple 1 and
S anthud d UBESBRSNE ur [ 3% PG g n B IS 82y PR3-y
Di f | uor ophe%qwﬁytezmhﬁ@w Héoe(nﬁg)ﬁcﬂwem gna}eszlts 4,5-t

et rahidro I Hbenzo[ azepine, tartrate salt E
99%) | §15690Wﬂ0t1 wat Pigpasg froon(-18a0ethyl1d4(muwdazin-3-yD)-

SRR B  h Gobanl, Pfy

7 chlérdplienal, foll8wihgHhe prddpdurds dfSStépslBan(dnk it Bxample Q9+ F)-8%4-

g%@l gpplgti}gl() %g(wp\ézzugg]@d)_ ZD 3&5 (qﬁahyqd_q)) l[—ﬁ-bg}hzof@aze@pbe'_?artrate salt

g(gg&{ﬁﬁc (ﬂ@)%}@ a wﬁltiééol?ﬁ ?r{rgbzid??é 168'“9: IE?N%R (éDgéﬁ) 500 MHz)

PSP (lt Jlerﬁ Oz, lH) 8.20-8.17 (m, 2H), 807 (d .] 80Hz lH) 7.80 (dd, J =

3 ?8%%4@?5 60 aly GG D oLro By e aBinet o et o

s3lot ik %ﬁ 73 gas ﬁ@%ﬁ%ﬁﬂl)%% argagﬁ{ qﬁ)fzrsm 46 (m, 1H), 4.42 G,
(-)-2-methyl -8-"(pyridazi n-3-yI) tetrahydro-
I—BH&,nBzQQ-é]S@z(epilH)S?»iﬂ 3 500(m, SHBP2.86 (9 3H>)a21ﬁx15 -8.3%7 (andH) ESI MS

2,4-_difl ophenol follow ng the procedures of Steps
Sl abedviks

anple 1. (+)-5-(2, 4-
Di f | uor ophenoxy) - 2- net hyl - 8- (pyri dazin-3-yl)-2, 3,4,5-t
etrahydro-1 Hoenzo[ c]azepine, tartrate salt (AUC HPLC
>@ample3 a Preparatisn of 6)-2ymedad-Bo@ycdazin-Nyb-- 0Xy)-2,3,4,5-
500 MHz) d tetraBydwd-1H-befz@ clazepink)tar@aRisaly. 19 (m 2H),
8.05(d, J =7.9 Hz, IH), 7.83-7.80 (m IH), 7.56 (d,
J[647]) 9 Hz, Thid)compoRd Wad prepancd lfidy (-y-200etByl9% ({ymdatiki3-yl)-

X ATMTINEN U RANONE W i
g ‘fﬁllol\xtglg the- é&e@m’%@ 0(@ B’tepk !T')md K 1§@Exﬁ§1plesf'|) (g%—% 151@'[}?_&\'%1 -82pyridazin-
Exaiph<p- I@YbXP) éﬁaﬂr%tqt@hydyp lH benzo[c]azeplne tartrate salt ( AUC
( P?PL% %"hyls awil e sond IE); IBR%O%%ZH%I{;IRBQC)D 6130’ 560?\/[Hz) 39.18
(d,J=5.0 Hz, 1H), 8.20-8.18 (m, 2H), 8.08 (d, J = 8.6 Hz, 1H), 7.80 (dd, ./ = 8.7,
3.8 Hz, 1H), 7.66 (d, J= 7.9 Hz, 1H), 7.06 (d,.J= 9.0 Hz, 2H), 6.93 ( d,.J= 9.0 Hz,
2H), 5.69 (d, J = 7.7 Hz, 1H), 4.96-4.88 (m, 1H), 4.55-4.52 (m, 1H), 4.43 (s, 3H),
3.98-3.93 (m, 1H), 3.60-3.58 (m, 1H), 2.93 (s, 3H), 2.54-2.35 (m, 2H); ESI MS m/z
346 [M+H].



tetrahydro-1 H benzo[c]azepine, tartrate salt [0154]
Step A: To the solution of the

W@ 2008584108Er t - but yI di net hyl si | yl oxy) - 2- PCT/US2008/063043
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nmet hyl - 8- (pyridazin-3-yl)-2,3,4,5-tetrahydro-|

H benzo[ c] azepine (2.2 g, 5.8 21'm|) fromStep Gin
Exanple 1, THF (30 nlL) was addéd TBAF (1.0 Min THF,
10 m., 10 nmol). The reaction mxture was stirred at

inpTe MGW£ rﬁnﬁﬁ” +|¥2l§1 ﬁpi]-é }f teq D}t-%g’asgbi‘lemved

(97 270,
acet at e/ net ﬁ%[l *LZSWE'@T}‘PFH{“ ni um hydroxi de) to

2- d hydr
PAERE o ) ad bRl pes pEvired ooy (R LR RHA--31:
I
% bay l_ﬁz?_ t%a&?%’ré] l]{étbgtgzoé&ag%lﬂ\@ o ag Qtlﬁp Pﬁ% ExM%pm ? akP®-

: a solution of
( €yifiRoromidtlydxy@ehepyl ifdbowing ho/prpe@iuBsshStepsdtand iy tir xample 1.

I(_Lé%?r%m&@ G’Délélga%ﬁ 3|n565 gg(fgg?ﬂjl%ifza’}?&b%nﬁle)%toeg) f\3 i4n5 tTeﬂghydrO-
t ﬂ%ﬁb[@g@%ﬁ?@t%a{e@ﬁ (M C YPLC 0%Bd5) g hite sollick mp 104-

(azodi car pi peridine (192 ng, 0.77 mml) at room
téﬁ@"@r aHlNMR (e Oe 260 MIhz)n X1 8ifd Mas 0414, A He.ck. 20-8r18dm, 2H),

R b HndSladhda §70h ik SRl a0 By . 700

OY&U:SQ@'HETQHw 184 @d@rhd9@q@£@m1)rsat7@@d Jﬂwgorfﬁzsuphya YRS 84 (m,
purified b romat ogr a (98:2 to 95:5 ethyl
ad H.at-20- ﬁéﬂr(@néH) 4. 420(SL gﬂbé Wy3 Bl Hd) di5pe3.52 (m, 1H), 2.87 (s,

yr;;i)?g;%}é ({nétzplge&gro Imél%éL %lg] azepi ne (52 ny,

629 as a gumli ke solid. [0156] Step C. To a solution
of the aryl oxybenzazepine (5 0.16 mmol) from Stgg

BExample $ n Prepayation of (- %L%S-ﬂﬁluoagnwozy}%n%thwwr azin-3-
(23.5 ng, QDE33dtetrahyidironlétbenzost] avepiakditantinte o4lt

water (5 nmL). The resultant solution was |yophilized

oV®I49i ght t dhigiopepound was prepared from (-)-2- rnethyl-8-(pyridazin—3-yl)-

") 2- 5.
R RO RO R Ao bBY ol LT I W -
9 3P, eﬁlﬁ'—ﬁllb@%th@%r@emieﬁ of St@bs Jdandm 119%7(3@ RGE. (AH5-(3,5-
NVR (CD30D, 500 (d
8 Diffugonignpwy)- ?zpl)ethyé*Sd@mdlaZlm:ylw 3. %tetrlahydro AMB2-7. 79

(‘Jh%) F%Iaze 1n%8t?§tgat?_éalt‘ (2‘&6‘}% I'gB]gg ?P%)E g%}ltig(az({ Q}W@C H

5NMR}(E|)@D30D—580 M}ﬁ'g 59.19 (d gééze% g—lz%Hﬁ 822 %I)zo (rﬁ 511) ¢$ B8d, J=
( 0 Hz) H)27.88 (‘éds J 334y, 3. &H%HZI) :?870(@} Jz 9 HEslH)vé 7r$f€z75 (m,

3 er a f
IR B PR ) et 4505
2 1844 .53 (seBHaByad-2.8D npeny, e[as}:az& P NEH), L0t (5 23H), 83Kt2.40 (m,

2H); ESI MS m/z 368 [M+H].

Example 6 — Preparation of (+)-4-(2-Methyl-8-(pyridazin-3-yl)-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-5-yloxy)benzonitrile, tartrate salt
[0150] This compound was prepared from (-)-2-methyl-8-(pyridazin-3-yl)-
2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-ol from Step H in Example 1 and 4-
hydroxybenzonitrile, following the procedures of Steps J and K in Example 1. (+)-4-
(2-Methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-



[0157] This conpound was prepared from
(+)-2-nmethyl -8-(pyridazin-3-yl)- 2,3,4,5-tetrahydro-|

wokdmenzoBr] azepi n-5-ol from Step A in Exanpl e BOI/aszmho8063043
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hydr oxypyridine, follow ng the procedures of Steps B
and C in Exanple 10. The salt _(AUC HPLC >99% is a
white solid: np 120- 1230C 1H/RIVR (CD30D, 500 MHz) d
918(d J = 4.9 Hz, 8.36-8.38 (m IH), 8.21-8.19

( oxy egéoal.}tq’g% (té(jrtraf% s&bt %Al;]%b%% >%3J/_) }%a{ %hl_é s0lj q_d‘n% é;g %@ C;'H

( MR (eDgloD ko Mfﬁ) 5 97183?& 3359 (R 1HK)R.2158. 8@ (IhdzH)J 841 (d, J=
7.7 H, 4.92- § 9 4.52-4.46 }—%
484>2H< slH)4 70- 73659@1 §PE5 %\(d H) 8.831566H).3. %?g(d( = 1.HHz, 1H),

4%% 4F§1 @WH)Pﬁ -599[ %% ﬁ% 4%‘3")(s I 3 W3S 380 [ Mk 58 (m,

répar

(lHa52$$6sf BHY, opdEna8 Y 2H)IEHSIMS B4 pyr iNde] n- 3-y1 ) -
,3,4,5-tetrahydro-1 H benzo[c]azepine, tartrate salt
[0158] Thi s conmpound was prepared from

%ﬁ%{threga% [Sllc(}):g-i)' ég’aﬁ&ﬁl ?orﬁl éxéﬁ)gt%r &))Jfldazm-

fl urophenol y he procg%r[&az eps and C

FURS D henox s somp Hn‘i( S prspredAmm OS2 TsngSy yriaipgey)-
anysqkr Q—tétraﬂiyﬁh@nm{b@ﬂlﬂ){ﬂﬁtdpﬂl 5toafibhasep $RintExa uCl tdIRLQ?4

4% is a white solid: np 96-98C, 1U NWR
5g@hm:ﬁghegollfoll\omvmg]th§ psocgdpges of Pheps BanchKgn fgaqnn{e b |.(yk) -5-(3.4-

o Fy o 3 0 b 1 -

( benZdH)]azepin@Btabra6slng AUE)EIPBC DPR.806),is 4 whité.s8liddzmp 1164)-104°C;

5.00- 4. 94 | 4. 48- 4 45 I H),4.42 (s, 2

S GARGRISTLAD. ) Midg0s 55 &5 b1t 11, 5al-§49 TagH. 8.1 (&
J5% @H?“lgir??zfg%"}).éo el 1EYS7 8% 24,3207 bVt T 1) BX 3001, § 180 1z, 1),

par a
( 7)29E(d,(£ RIUHapiBNndXy X d, 2]-#!@19@:& 18}),(@99 (daz h8Hy 1, 4.88-4.80
ro-1 H.benz ine, tartrate salt

: @%9111)5 ﬁ:geséi ggi}goﬁh adads, Fg)pg D75 40 @ 1H)- 53.603.52 (v, 1H), 2.88

( I 213, 4, 5-tetrahydro-|
t% %gggﬁamowwgﬁ%ﬁ%[% %{ Exanpl e 10 and 3-

fluor ophenol follow ng the procedures of Steps B and

Clin
»ﬂ;asﬁieeﬂp D8t TS 34 i 0r gphengyy)-Lymetiyy :$-(pypidazin-
ahydro-1 H %@ﬁéﬁ%@ghw@%@#%elgl@gﬁp)extaméeﬁp Itc
97. 49 t 96-980C. 1U NMR

i) S ghisogionmd s Pparcs e &) 2angthy - S aprdaris-3-y))-

T e e

Haifluok§pheholy ®1lpdinglthe prackdines of $ieps HaBiBK 4n B4araphe 11 Hy)-5-(3,4-

4 D?&ﬁéb}ﬁ?engg)-i-me’thﬁi Sf‘r(%yr(iaézinz-ggyl)Qﬁ ,4,5-tetrahydro-1H-
benzo[c]azepine, tartrate salt ( AUC HPLC >99%) is a white solid: mp 100-102°C; 'H
NMR (CD;0D, 500 MHz) § 9.18 (d, /J=4.7 Hz, 1H), 8.21-8.19 (m, 2H), 8.11 (d, /=
7.9 Hz, 1H), 7.83-7.80 (m, 1H), 7.67 (d, J = 8.0 Hz, 1H), 7.19-7.13 (m, 1H), 7.09-7.05
(m, 1H), 6.89-6.87 (m, 1H), 5.73 (d, J = 7.3 Hz, 1H), 4.89-4.81 (m, 1H), 4.60-4.50
(m, 1H), 4.44 (s, 3H), 3.96-3.88 (m, 1H), 3.64-3.55 (m, 1H), 2.92 (s, 3H), 2.56-2.38
(m, 2H); ESI MS m/z 368 [M+H].



3.92-3.83 (m IH), 3.62-3.52 (m IH), 2.85 (s, 3H)),
2.47-2.42 (m 2H): ESI MS mfz 350 [ M+H]. Exanple 14 -

w@e@pas@si on of PCT/US2008/063043
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(-)-5-(3,5-difluor ophenoxy) 2- et hyl - 8- (pyri dazi n-
3-yl)-2,3,4,5-tetrahydro-| t} nzo[ c] azepi ne, tartrate
sal t [0160] Thi s conmpound was grepared from

(+)-2- et hyl - 8- (pyrlda2|n 3-yl)- 2,3,4,5-tetrahydro-|

Egglr}lzg?é ﬁ]—%g ?}rgﬁi%rl%lf O)t:?- ?tlf‘ﬂ%lﬂrdp%e%@ : gls?ll,hgr -%D é/rldazm-

B and C i n 51t5 1‘05 -sl)egzo[cf zeplne, tartra

oD Gr o RS BP V] e prab Y flart i S fﬁm@eim-@ -
(F%éﬁh 9§et{c’a‘l%dﬂ051@-b\éﬁﬁd[@]a lid-8-o01 ﬂﬁnﬂ@t@g&%@&m}al%d 2,4 4

ﬁhﬂuorgphe@oligllqwngjh&pmceﬂw ofiShps Jang K indixanmye 1.8(1De5-(2.4-

7.91
(g’lﬂaom%heﬁ%ﬁz 2-piis griguys o T el
Zb&nzok]é&pﬁlesartfm sdlHAUG HPL( ﬁl99%) is afwiBitd¥olid] fp,98-100°C; 'H

4. 88- 4.65-4.55
3NMR$C@5O O(P Hz)3, %18 61 4o %HZL )822198)1é @53 8.05(d,J=

ar 118, 188400 (. 52, #56 18,5 358 i 7.9(-‘5).'?(9'@, 1R 7.00-6.95
((ﬂl QH)\/@WM 8§(rﬁnﬁl@ﬁt5f6a'(ﬁnf E7y0 BXY)H)B4 @@W%j(&lﬂler) 4 44 4 41
g 345tetra dro-1 H benzo QZﬁlne
sémt Iﬁbfe"ﬂ@ﬁlﬂ)ﬁ@é %ﬁ@ %366&}& oS0 (s, 3H) $56252
4 5-tetrahyd I
(t%enzj‘r? Z{%zeplhﬁloglrl rom iég kz Exarrpleerioyaag

4- hydr oxybenzoni t r| l e, foI I ovm ng the procedures of
Steps B and Cin
nbeaele 1< p ﬁagﬁam }hLE 2ymeskyyphe Tk
4 5-tet raﬁyﬁlﬂ ¢r0I'—HéTP£§F0[§]%2E|§P rirptysaltat e sal t
(AUC HPLC >99% is a white solid 100-1020C; 1H NWR
( 3D, 500SKZ): dodhersplytipn Of the @)gp Wt-bubddlmsthytsﬂwxy) -2-

metl}yl% (*%rlge!zz'ﬂ] @%) %% 4 %k%h%%%enzﬁ[cﬁ%{;% Q 2% §_D8 hmol)

7 fi3th $thp G]1n=E>&n@)IeHZ THIHHBO BLYag ddded "FB[YF 81611 in FHIF, 10 mL,
5.99 (d, J = 8 IH), 4.92-4 84 )—%{,461458

( A n}rpﬁl) Ihqtzeagtéon @pbture vagstigedat ToR{n tprlq))e rezfpr3 hogrs. The
(5 iy BB e R B8 AR g oL 67270
(49 926 3¢ leﬂhyBac(eﬁHe‘fmbththquond%mZnawd&nyhc)mﬁm hydroxide) to give 2-

e AN L T e

apa Wﬁﬁ@@&%@@ﬁw 4%7(135(650@1 M&ﬁaﬂmﬂ' S ST D3H M +H

500 L) at was added net hyl amne (40%in aqueous
3&)1@5] 490 nBdp)B: dod sbmdbmef (+)42 geth3]-9-(pymdagin-FHyd-2,3,4,5-

tetraﬂy(?ro\l\iaﬁ bgrtlzlo cr]gzdep?nt-S q)f%S mg, 0.25) from Step A in THF (5 mL) was
added phenol (73 mg, 0.77 mmol), tributylphosophine (156 mg, 0.77 mmol) and 1, 1'-
(azodicarboyl)dipiperidine (192 mg, 0.77 mmol) at room temperature. The reaction
mixture was stirred at room temperature for 3 hours. The mixture was diluted with
dichloromethane and washed with water, brine, dried over sodium sulfate and
concentrated. The residue was purified by chromatography (98:2 to 95:5 ethyl
acetate/methanol), followed by HPLC to give (-)-2-methyl-5-phenoxy-8-(pyridazin-3-
yl)-2,3,4,5-tetrahydro-1H-benzo[clazepine (52 mg, 62%) as a gum-like solid.



30 m nutes. Sodi um borohydride (23.2 g, 614 mvol ) was
added in portions. The m xture was stirred at QOC for

wo2008141982 The sol vent was renoved, and the respPCESwWa%063043
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taken up with water and dichloronethane. The organic
| ayer was separated, washed w éh brine, dried over
sodi um sul fate, and concentrat®d to gi ve the
benzyl am ne (80 g, crude) as a light yellowoil: 1H

ST 3 s 51ty 8 R B2 18
Hzr’pni $hp Haabme (smethidol (2.1416) (&, addkd) L-tESlricMid 23,520,

H +. {016 Step B: A solution of the benzP/I am ne
( Qd 64111@0 ) faliowgeohy) Sl?‘?’@ﬁﬁh@?’é Bt wateh 63 Bl ad by rqse tagit pfution was

{ Rt 3L PECRUT LN (30, PR LikSd 5
mraﬁydmdlfﬂhdmo[aAmpum tactrage vt Q.’mengie%l% @dJ@(HRL(( 379%) as a
mﬁfftre oI g 9548 %&HMR"(%DZ@'D;: SHBNMRD B9 T (8675 patz, 1H),
218 00,45 0.0 K2, 2358 i g B LB so
C1HA 18726 dmo2HY, He0@El, d < Bz, 2HYde)s (t.ronV Sty 1H), 5.75 (d, J =

AR DiBed 027t fgRrtD. ATe gt RgTTBeq ol S T, 11,

t gngpey 84 gheyHy b%gf(k X3tH§ @46@5385(1119%}6 d81 vised Wkt ivinater

(1000 nL) w th ice-bath cooling.” The aqueous m Xxture
was adj ust ed with NaCH to pH = 9. The product was

dﬁxr aca eg! V\%t h dI chI ogfg _ 1 EN%;F a(gaszi“\}/\_néa!] _g_r gﬂegm(%gloxy)_

crude) a?s c{azeping, tasgt

| 51257\}5 gé( ( hlS ngr? sz gﬁépgﬂqsi fI!OEQ @@72(-31%th;h% (pggaz%3 yl)-
”&Z} £§4et£al\4§&ﬂo+mlb94£§@az%@ﬁps B frl;i;h @teé% utmﬁlp@é 16 B%1 3-

| actone from Step C
mby drarppyr([d2¢, fnlbowmgtladmwdm%lf SttﬂzSBmgd CLm lﬁxamnixb 10.i The salt

i t C
POALCHPLE coPTin o T i piu R AT Rl (B 0LSS0d M)

t 3loery WP/ Wi4.Hgi o), /1% n@ﬁ@aﬁefma%ezn8@&&&9)6@1@(&@#&7
was separated was brine, dried

cohgeht t &t de- 1.9 Hyi \]/H) - ﬂé@l(meblH}aWc%ﬁ)I{lefB (LHg, 1H), 7.59 (d, J =

cr il 1 (C )
7doTh 5. Al sy Thy Hag P ABEL ] oy e 52446

l G432 4K 9l5k§) 85 (n 901)33 @8- § 8 (hH 1), 3. 0P BIBY 2.55-2.42
wﬂ*»—f (g 3)TB Tqm )3 028£(m)ll—?)1),2(2.3)4

(ém B, ES:!MSLMW[(MTH] H) 1 95-1.91 (m IH); ESI M

mz 256 [M+H] +. [0166] Step E: To a solution of the

al cohol (2.1 g, crude) from Step D above
Example 12 - Preparation of (-)-5-(2-flurophenoxy)-2-methyl-8-(pyridazin-3-yl)-

2,3,4,5-tetrahydro-1H-benzo|c]azepine, tartrate salt

[0158] This compound was prepared from (+)-2-methyl-8-(pyridazin-3-yl)-
2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-ol from Step A in Example 10 and 2-
flurophenol, following the procedures of Steps B and C in Example 10. (-)-5-(2-
Flurophenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1 H-benzo[c]azepine,
tartrate salt ( AUC HPLC >98.4%) is a white solid: mp 96-98°C; '"H NMR (CD;OD,
500 MHz) 9.17 (d, /= 6.3 Hz, 1H), 8.20-8.19 (m, 2H), 8.06 (d, /= 7.9 Hz, 1H), 7.82-
7.80 (m, 1H), 7.61 (d,/=7.9 Hz, 1H), 7.20 (d, J = 7.3 Hz, 1H), 7.12-7.04 (m, 2H),

6.98-6.96 (m, 1H), 5.71 (d, J = 7.3 Hz, 1H), 5.00-4.94 (m, 1H), 4.48-4.45 (m, 1H),



in THF (50 nL) was added phenol (928 ng, 9.8 mmuol),
tributyl phosophine (2.0 g, 9.8 mvpl ) and

wo 2008A§@mgndi car boyl ) di pi peridine (2.48 g, 9.8 PeDIU$2088/063043
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roomtenperature. The reaction m xture was stirred at
roomtenperature for 5 hours. _-The m xture was dil uted
with dichl oronet hane and washéd with wat er, brine,

dri ed and concentrated. The residue was purified by

chr tQar 0 e l,) )
LGP R oy drher SR M {8 RS o 260,
OIEST M$H#MNBO([ODTRB, 300 MHz) d 7.34-7.22 (m 5H)
6.96-6.87 (m 3H), 5.34 (dd, J = 8.2, 2.6 Hz, IH),

4 00-3.75 (m IH, 3.49-3.31 (m3H), 3.12-2.98 (m

1é3 3 gzg;}piguo@ o é?%::@ d&élj?‘.et@ g{(@'&%&m 3-yD)-

(3 8 g, crude)’ from added

[ nacol gt 0) di bor 2. n Qt assi U
aggl[(sgi e (2. 18 COHE)EH%(? W%%Psepgﬂ?g %rorn Q}? Pnefcﬁ 98 gggécga&m-ggyl)-
w213u, &ﬁ@ﬁihydrbrﬂf—l-benzo[c]azepm 5-ol from Step A in Exarn le 10 and 3

Bi s(di henyl hosphj no) f er rocenedi chl or gpal | adi um (60
uO@pg F«ywmé hepeseriures afivdensiB e €.in FRampledd: |(r)r§ -(3-

f
B B0 G O 0 G T i
V\/Itatrhatﬂls@lh( AIU!I’THP[LW 4%}11§ afwlhlteesrodid ﬂnb %%ﬁCa H)NdMR)f(CDgOD

h
d.sp%af%vég ST T 248 Go At R 8 e TRIES 780 (m,

VRR-ERR R R 280 2 ey B CULRR) A VS 79

bOH() rfaf%(cbgtze’r 5 (B, 5HY 4.8 418 mf IH)n4$294]4$:(rab1‘H)3 4.42 (s 2H),

o R M (g T & st e 47 -2eanabt: £ Ms mz

_ %]%QHQ”L) and water (5 nL). The m xture was purged
arg
1,r-B|s(d|phenylphosphino)ferrocenedlchloropalIadium

Exanbe 18 BronayRudn oGy 8 dSraihlof b past) s Hiemyia oy pigasin-
to room't en%%p‘ét%‘l"é tegrghydroabifihsnzoirlazepine, {astrate S&lted

Wi th dlchlor met hane, and filtered through
CHEO0E.  The ThIS copperndyyas prssirad f Wlthﬂv@a’flléﬂly?%ﬂpﬂé@azm'3'yl)'

d&lseﬂs%{ﬁdr diy%ﬁ[@%@ 2591 GORLSRE nal anmeloand 35-

resi due was puri f ['ash chr om ogr ap
( d8Tubr@hond, f0¢109/51g4ﬂ15 pfbcEdures of Steps B and C in Exarnple 10. (-)-5-(3,5-

e I Aol S ome Sy 355 AR T
Zb&?ztotkéhze%t{e%aﬁf?ét@)ﬁlp%UWPDC@8)3'%) 1§a&hﬁﬂ%%}{d mp 120-122°C;
2,3,4 0 mg. 205

t et r ahydr o- | benzo[ c] azepi ne (50
foHI\E\/IRt(@@pEaéO&MIdZ)IS 9. [17)1(59] $0dir, ILH), STHe8 /4 dm, bH$ .29 (d, J

e 1B e G B R o R B TRc EB i s Bimg 0. 7:91 @,
80=9W Az, 11H), 7.81-7.77 (m, 2H), 7.50-7.48 (m, 2H), 7.42-7.39 (m, 1H), 6.02 (d, J =
7.8 Hz, 1H), 4.88-4.80 (m, 1H), 4.65-4.55 (m, 1H), 4.42 (s, 2H), 3.95-3.85 (m, 1H),

3.67-3.60 (m, 1H), 2.90 (s, 3H), 2.62-2.48 (m, 2H); ESI MS m/z 368 [M+H].

Example 15 — Preparation of (-)-2-Methyl-5-(naphthalen-1-yloxy)-8-(pyridazin-
3-yD)-2,3,4,5-tetrahydro-1H-benzo|c|azepine, tartrate salt

[0161] This compound was prepared from (+)-2-methyl-8-(pyridazin-3-yl)-
2,3,4,5-tetrahydro-1H-benzo[c]azepin-5-ol from Step A in Example 10 and 4-



hept ane/ i sopropanol / di et hyl ami ne as the eluente) to
give enantioner A[[a]25 , +30, (C, 0.07 Methanol)]

waeosan@msl i oner B [[a]25 D, 62.8 (C, 0.07 Met heemi$3008/063043
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[0170] Step J : To a sol ution of the enantioner A (160
ng, 0.46 mmol) from Step | 9ein met hanol (2 nl)
was added L-tartaric acid (70 , 0.47 mol) foll owed
by sl ow addition of water (10 mL). The resultant

ht
yajr% %etnm@fitrgg q’gpéw n%“?l? p§\6% él?%n f$%5$ %I?d % il Exarn%Ie 10. (+)-
3241\/15thy1 e-t(iieqih}hzhldm- -yldxp)a&z(pmdaamewynez 3 tlﬁl’-ﬁet‘rah}elr@alf—lt-
(200 ng, 87% AUC HPLC 98. 6% -white sol .
8@eraz@%azermmn(mw%@mw%lwf&e Sofiy b A 02Cs '

(S5 (€GB, g M TR0 49 g Pl %o g 7 g i, 8.2
LG 30830 o et i
37838 58 @FHZ’ 115-6.9 6 (o1 Bl 115599 (o)~ SIS 4 o 92-4.84
2,38 I A
a(éo I(1?14on o I%ﬁaﬂzlz%%rﬁ EIM%;:HS%S {-r“%]i@ %gb%imp@l . 1), 2.90

f (QBHI 268-2.58oy @H):rESEIRamo B8 PMMrH). was added
L-tartaric acid (66 ng, 0.44 mmol) followed by slow
addition of water (10 rrL) The resul tant sol ution was

| YQRRIphd Z€dp E‘Qﬂl&m)f €)-2-methyl-8-(6- methy yridazin-3-yl)-5-
ﬁ'%rﬁ a1 :
5 45 e ot ﬁ%ﬁ%‘i’{“ﬂ?az"g"?‘ﬁ?ma% G g st

(g&g&ggg 2%@%&&@3@ % 3 3oog bl @fk eigdMmol) in

(‘imethhnsl @08 nHz), at DH) way¥ ad®d(makthylamirk. (40%4zin alplr@o,us 386,
= 8.2 Hz,

SQQO %m;;l},,@nd é 9(1%1rno§]) J%egmps@re maﬁ S }_gﬁsat 08 ?er

= |

Sy PORGE (1: ge

2 ng8tutayaithred BED VB r i lousx 6l HeMo Mient Exsameploged, And the residue was

Pr %p %{l?tzrln n‘ﬁ %[fFro %‘W)eq:\gﬂ%%nfﬂ}?ﬁf h%le ggganic layer was separated, washed

( R @] dricdt dle} scdiidn Sulfatk SindabMen@aled to give the benzylamine (80 g,
H benzo] c] azepi ne, tartrate salt [0172] Step A To a

sotude) ore lght JehewnibEhXAIR EGDEE, 606 MHD,5 OB (smid).)7.3h(d, J =

i e PR B s PO SRS SR

mypl) ESITNS ,ﬁﬂz)gt)gl[ﬁ+ S sSti rred at OQOC for 30 m nutes.
Sodi um bor ohydri de 614 mol ) was added in

ptk63bns. ThEPH xh mletwmgfg the benzythnzine Q¥ g.ok3 15nmelirfeom Step A
Thgovseoacvr%?ct: acid %9% %,nPj/ ler(lfjﬂ?no‘f}na%dtpt;/feldlrneeS(h§jd‘J r%L\j\I%vSés refluxed for
2 hours. The solvent was removed, and the residue was dried under vacuum to give
the desired acid (37.6 g, crude) as a light yellow oil: "H NMR (CDClLs, 300 MHz)
3 7.68-7.75 (m, 2H), 7.48-7.43 (m, 2H), 3.67 (s, 2H), 2.84 (t,.J = 6.0 Hz, 2H), 2.56 (t,
J=6.0 Hz, 2H), 2.34 (s, 3H); ESI MS m/z 272 [M+H]"
[0164] Step C: A mixture of the acid (80g, crude) from Step B above and
triflic acid (350 g, 2333 mmol) was heated at 120°C for 72 hours. After cooling to
room temperature, the mixture was slowly diluted with water (1000 mL) with ice-bath
cooling. The aqueous mixture was adjusted with NaOH to pH = 9. The product was
extracted with dichloromethane, washed with brine, dried and concentrated to give the

desired lactone (38 g, crude) as a dark oil: '"H NMR (CDClLs, 500 MHz) & 7.52-7.51



taken up wth water and di chl oronet hane. The organic
| ayer was separated, washed with brine, dried over

waomsamosul f at e and concentrated to give the PCT/US2008/063043
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benzyl am ne (80 g, crude) as a light yellowoil: 1H

NVR (CDOI 3, 500 M+z) d 7.48 (s IH) 738(d J =80

Hz, IH), 7.24 (d, J = 8.0 Hz, 'tH) 9 (t, J =8.0
3.72 (s, IH), 2.46 (s, 3H) ESI VB m z 200

Hz, |H)
b
E g{lg*@[ﬁ)g 7[3%17 §’%T{TI§} fﬁ} B: 31A75?§t}ﬁt 1@33%“9 &, taﬁ{&)yﬁ %éﬂggﬁ'iai‘% 43 G,
( 9HY; BS1 MISI/ae4 JMand . pyri di ne (150 mL) was refl uxed
for 2 hours. The sol vent. was renoved, and the reS| due

wh63t i ed usterDy de guriution §f the lagiensizom SteprC gbgye (1

T T O N AT

20% The mixtarc6yvdd dtirred 2HYC @Dr FGo(it., Thk soEnOwhiz renided, and the

34 3H); ESI 27 (Vi 0174] .S C A
SR e el e Bl G5 B S Y Bbiescparated.
a%sﬁcrd' With BriRCidHed 3RPcdheeBAR] @1EN 0 th%@sﬂb%aﬂc%@oﬁ@ 1 g, crude) as

for 72 hours. After cooling to room tenperatufe,
t helarh od dHé\HVWs(GD@lg\A 300avIHu} &d.o0k 142 (et keH),(71000.3 80N, hH) 7.26-

23 By el s oL bt TR G 8H O Brothanal1-18 (m.

waghedoyb tsh éﬁ{ WAg.2. 354 {s E\Qem §9¢grﬁﬁlﬁ}“1f9%tﬁ9ﬁﬂﬁ 1H: ESIMS
concentrated fo give etone (38 g, crude
(@D [MOB] MHz) d 7.52-7.51 (m IH), 7.38- 737(m

I 31-7 3.8 2.84 4

21006 of pTePas na s ot Bleael o g pey o g psbove
BRIk 35 8099 ol i

?é%“’nf)(s%hé"gvddéegdw’é&ﬁsh(ﬁgsg e i G R

aP-800moyEind 1pi’ X@mds:am )dtnlpemémea(ﬁ 4M9f86nmml)mb gom The

sol vent vva r eno nd the re sta

T TR iR SRl i R B 46Ps hours. The

seRiuAd W&k diNASh@Hh Wdhibr&mhbMene LHid \%&h@d/ﬁ/ﬁthsz@ﬁétulﬁme dried and
sul fate, and concentrated to give the al cohol (2. i

c eorfsytrated.aTbereridgp was punfigd pCoipRatogophxR:2 ¢ 95:5 cthyl

7 eQatg/‘néeéh Sﬂ%é& gkbe’tlilei_séyoéglgtgg’rg(%g‘rg (0de Eﬁggapvsé 15 g}]NMR
( (REDCH) 30(31\@?2)% A-( 1 (in"'BH) 25 Q@é %7%121 §my, 513 (dd2J 3%52 .6 Hz,

mllzl) 25% PWP@HIHD 03159%]5 3$t(@p3PE) 3A2tﬂ 9&@1(1e1PBf 523%5 3H), 2.18-1.08
C e DB AR B AN Shf or de (10 0. 66 mol),
I I[01$EI¥0| e ( Sﬂep]F gTo i@ﬁuff@fﬁbﬂthafbﬁbrﬁl% (I & @0criidg) @8 Step E in
G2 L) S a0 Ge bio e i i boros (1.5 g O.% miah 4nd potsesium
d,l)l\@$@&25 mL) was add (p1 ) 25¢g, ) p
acetate (2.41 g, 24.6 mmol). The mixture was purged with argon. 1,1'-
Bis(diphenylphosphino)ferrocenedichloropalladium (600 mg, 0.82 mmol) was added
to the mixture. The reaction was heated at 85°C for 1.5 hours. After cooling to room
temperature, the reaction mixture was diluted with dichloromethane, and filtered
through a pad of Celite. The filterate was washed with water, brine, dried over
sodium sulfate and concentrated to give the desired boronate ester (7.0 g, crude) as a
thick black liquid: ESI MS m/z 380 [M+H]".
[0168] Step G: The boronate ester (3.5 g, crude) from Step F above, 3-chloro-

6-methylpyridazine (625 mg, 5.1 mmol), and cesium carbonate (4.0 g, 6.8 mmol)



with water, saturated agueous NaHCO sol ution, brine,
dried and concentrated. The residue was purified with

wa@ osratosyr aphy (98:1.8:0.2 to 95:4.5:0.5 PCT/US2008/063043
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di chl or onet hane/ net hanol / concentrat ed ammoni um

hydr oxi de) to give the desweg’ silyl ether (12 g,
crude) as a brown oil: 1H NWR ?CDCIS 300 MHz) d 8.01
(s, IH, 7.33 (d, J =7.9 Hz, 7.24 (d, J =7.9

Fugrd s ﬁ%ld?d ?qzﬂ;\hﬂ gbégifand V%%f 1’1)11915 35&8@3%19% v%g&pu%g'é'li with

1laB@nl 1613B(1§(rd1pﬁd:1|)y,lplﬁ>slﬁlﬂ1nc$)$err&bhedl&l&ﬁﬁalﬁdﬁ&’-ﬁ (F40/mBH).33 mmol)
ESI M5 miz 370 [ Mt [0177] Ste : a solution
ofNaﬁ Addadrts ﬁliled@lxeqrg %he SHEHE WPSr laﬁﬁeétaééo?eq fer Biogeys( 1tsr

gl@stn R c?e(tﬁfenf’h%%@cttlg% gﬂ gﬁgé?&%%@i}rlﬁ%ﬁv.ltﬁ%%loromethane,

Sl um acetate
maml fitercdvdtsopglr gpal off Cdlitar @hmﬁltfhtel\kfas washed with water, brine, dried

Bi d' h | h hi di. ¢chl [l 1.9
g OB RS SRR A (108 SRS Poisd PR on
V@ﬁo%%g?&bl@t@@@ ®¢H. § ¥ 94:43:.(19 chﬁloreﬁﬁ@tﬁﬁne?ﬁ@ﬂhhﬂﬂ/ cbﬁcentrated

r omterrperature the reaction m xture was dil
vvnammoaimmh hpdromeic hrgye émbtlﬂyHSt @rmdthy yodeghn-g- xi}ad pchfanoxy

B kS s lsnl AR e B 0 it o Siyepd oyl ne
s qIUG:9dd kég Ir glr\%tle ERtRe tadPofbensdAdgiR) fidgn StehH shove vag Kesolved

mz 418 *0178] Step G The
b&Y orrpeEtizg cliral (1 éCH{;&Mg\%Mq Breenep upna@@@@ 0.1
| d 25 o
o B RERHPHABt Ryt e H i iR A i BT RGUR g . +30°
@, o M’é@{a% D{ Saddohntid i Bt EL, o M@ CPY 09 e thAdo)].

argon. 1,
Bl[(!sl(’wi phe ny Sp:tpds Pl melfiteny fdhn eintipiner 4460 agi o (0@) from

.52 | dded t t
e aRP el € R S RetrEL B oy 05 o,
t @RAFALY sPow hil@tibRAEWhRN (1 LY BhdNRSulfdht wlﬁqbnvwmyophmzed
di chl oronet hane, and filtered through a pad of celite.

Thecrhight foxgiee (Ta?-wattyed-(himethylayiedazith3 iyhed-pherioat-2otkéd-

SSHLATAT 8050 IRCERLPLITCTIR, MFL R 1P o)

95ffz‘w§1te0so51ddin9f8|208®m9’t}hm Q@Dmnoswmpze) Bte B @d1H), 8.07 (t, J =
amoni um h%/dr oXi de% to give 5-

&&Iﬁ dithe ﬁ?l(@l%*y 3, 121-)rﬁe671 J8= 1P¥z X Te@tyl ¥ 82 Hz,

T T e e AT

94353 ((n;JlH; 4=0(43@o+(|m 1H3 687333@0 81421 (93 G, (273«?73}5)02 55-
D6 (o, 250 Vi ? 32658 (1 1y 2. 82 (s BH) W,

211 g P Bgadogfopd “’Fﬁ}‘gﬂtg&}ﬁ‘flﬁ'ﬂfg B0y fmod from

2 S8H I(abpv3id)methar@B{2A n5 wasad@dd) [-tdrtaBid-atidg86 (g, 0.44 mmol)
followed by slow addition of water (10 mL). The resultant solution was lyophilized
overnight to give (-)-2-methyl-8-(6-methylpyridazin-3-yl)-5-phenoxy-2,3,4,5-
tetrahydro-1H-benzo[c]azepine, tartrate salt (210 mg, 97%, AUC HPLC >99%) as a
off-white solid: mp 80-82°C; 'H NMR (CD:;0D, 500 MHz) § 8.16 (s, 1H), 8.07 (t, J =
8.8 Hz, 2H), 7.69 (d, /= 8.7 Hz, 1H), 7.67 (d,J= 7.9 Hz, 1H), 7.26 (t, /= 8.2 Hz,
2H), 7.06 (d, J = 8.2 Hz, 2H), 6.95 (t, /= 7.3 Hz, 1H) 5.75 (d, /= 7.3 Hz, 1H), 4.63-



2H), 0.91 (s, 9H), 0.097-0.085 (m 6H); ESI Ms mz 370
[MH] +. [0179] Step H. To the solution of the ether (

wa2®8041082 8 nmol ) from Step G above in THF wasPeEmusm08/063043
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TBAF ( 1.0 Min THF, 10 nL, 10 mmol ). The reaction

m xture was stirred at roomt erature for 3 hours.
The sol vent was renoved. The sidue was purified by
flash chromat ography (97:2.7:0.3 to 93:6.3:0.7 ethyl

oo R LA SRR PSSP Rl B 255
sQl38dm, EBl); I3 MBzn/2366 [NMiH]|+. [0180] Step J : To a

solution of the 2-nethyl-8-(pyridazin-3-yl)-2,3,4,5-
tetrahydro-1 H benzo[c]azepin-5-ol (170 ng, 0.67) from

Ly

nmol ) and | perld ne
0. 87 mml) roomtenperature The reactlon mxture

Wﬁi&@iér&éﬁ ST 88 A LoD L A1y B RAE AT S g mmoD in

Wintcdthat@t @00 nklr)i 099C Giab @&de@\tﬁéthﬁ@mﬂérmg%l ihateoaB B g,
concentrated. The residue was purified by

c HPO mamadyreag itgdn(eg(s gz 3t%me®i)s5 Ténhwtla@ W&ﬁ@t@ﬁeﬂttt@a@ o)

|l owed b \
£ B0 ST ol R BRravnife 5,41 43R0 §l Adcy iy pyrtions. The
r atiytdrcowhs dtirkdniz O‘f(C fo@é&@uﬂsﬁ Tht20 vt W5511%n0&§d and the residue was
gumli ke solid. This conpound was resol ved using

Cfﬁkﬁla up é\rlthoyatémnsirﬁaclz plomstitage.: gbe peggnisdayer oxas @epﬁrm)washed
t %/_}@1' b\ffn (?% 8 1 P%{% ul(f%Q aﬂ@lé BfGaebd & glsﬂg{étﬂeﬁgﬁgmme (80 g,

a so ution of

( m)ude)wm mmeuc(\%ﬂrﬁg{ NMH,anmI 506 Mrmz)mam &, alHpVess @, J =
met hanol was added Z-tartaric acid 6 rrq 0.1
18%1)13)07 %\%d’ =b§ Oz W RdbiQ (toh=6t0 Hat ). %&?2&&) H)THEO (5,
I hi | d ht t '
SRR SOOI, ) P %o B 1% o
, [B,78] 5- t eSrephy: dA@olutﬂdnb;éﬂMaﬁ]zﬂZﬁhier(eé 4tgall B T aine [ fibin

6 88% UC HPL C_>9994 25 D, 57. C,  0.19
[wémg%amvea(écr& oid O35 11 migDoRdureinet L () pbsiyxed for

g@%%fg?sz (;I%e%oliv%nt(\gas n%rnﬁvéd %ndi"?he rE:H)iue @aszérle% 1911%61( {ﬁcuarlﬂ)to give

| Hje,acid (85 6(gj crulie):aEBa ﬁghﬂzyelld)slvl)oﬂ 47H(]NZMKL (@D((lmSO@, N,[HZ)ES Bg5-7.68

G 27251 25 i 0013 55 e (L P 00 8263002 St 60 1

|2 OreS) SRS BRI T o o the

( {017dhant i oStap (:3A mixfur® ofl hermwl (B0 f2r omrde) from Step B above and
triflic acid (350 g, 2333 mmol) was heated at 120°C for 72 hours. After cooling to
room temperature, the mixture was slowly diluted with water (1000 mL) at 0°C. The
aqueous mixture was adjusted with NaOH to pH = 9. The product was extracted with
dichloromethane, washed with brine, dried over sodium sulfate and concentrated to
give the ketone (38 g, crude): 'H NMR (CDCl;, 500 MHz) § 7.52-7.51 (m, 1H), 7.38-
7.37 (m, 1H), 7.31-7.28 (m, 1H), 3.89 (s, 2H), 2.84 (m, 4H), 2.43 (s, 9H); ESI MS m/z
254 [M+H]".
[0175] Step D: To a solution of the ketone (1.9 g, 7.3 mmol) in methanol
(20 mL) was added NaBH,4 (418 mg, 11.0 mmol) in portions at 0°C. The mixture was

stirred at 0°C for 1 hour. The solvent was removed, and the residue was taken up with



Step J above in nethanol ( 1 nL) was added Z-tartaric
acid (16 ng, 0.1 1 nmol) foll owed by slow addition of

wowRen41082 m.) . The resultant solution was | yopktT/US®08/063043
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overni ght to give
(-)-5-(4-f|uorophenoxy)-2-net?il-8-(pyridazin-3-y|)-2,
3,4,5- tetrahydro-I H benzo[cPazepine, tartrate salt
[47 mg, 88% AUC HPLC >99% [a]25 D, 46.8, (C 0.22

VBRI AT Syttt S8 iy TP 053306 0, PR TR

2blyer sB8diudPsuifite, dn@cc&hc@ntkﬂed {ohdive the &lcohdICK,Z ng,-en&ieY as Bd&k oil:
H; |Hé, 7.65%d,J=8.0HZ,|H) 7.07-6 ﬁH
5. ENYIB. (CDE:, 800 MH2) § Fp0-742%0m.4. 184 73H 7. mm 56-24: %@3 (m,

(o ooty 600 S 4412801 08 L 5250, 50 1,

3500 MsHm, ExpapUas, 331); 2 Pa-opeEr @t,i1e1), 095-1.91 (m, 1H); ESIMS m/z
(-%-5- gnapht hal en- 2-yl oxy) - 2- et hyl - 8- (pyri dazi n- 3-
pM3H] .5 t et rahydr o- I FLbenzo[c]azeplne tartrate

0183
ST 01751 ST 00N SRRl SRR 2
I—ltd]:ehlzty[duhahglpﬂyi cﬂilm:idef(i@)g; &t @pol), lmldEzcdap] lel g?l(ﬁrnimo 1) and
ng{?] gﬂ f[) Eﬁ%\ﬁ;ﬁ{regil a{{%ovgr{ll gfantl;g:?atgrreooci%lqnlilélﬁs T ]; m%(tu’rae was diluted
( Nagphthal, %ul%te)dl a‘é‘ﬁé@us%\'l dREHYdonhffiohPdidd dakDamt Ndn):erftra%eddf The

5-tetrahydro-1 Hbenzo[ c]azepine, tartrate sal
HRts@us Q%pu[‘lﬁ]:dmltlb chrqmatogr@phﬂ%l’l% NBtth QAN ):055 a
\Aﬂf%l%(%metyan_eﬁ thﬁEo cfo'leﬁzeo %gteé QH%MFIQII\QI%%QDXE_%?? dé\{lx_% )[h_eddesired
Is_})Yyllé@her gﬁ) g,%r%(') 4sd El)ro(vm oﬂ”")}% Ni/ﬂi %Cb@h éO(ﬂ\/ﬁ{ﬁ o1 (s, 1H),

47936 (d,.824 7(nkiz.| 1), 724 68~/ BO I@:mIH W, 824t 4I4= 48 Hzgﬂ-@{) 3.64-3.61

2SI gt s bign s 1 45 s lea 21, 091

Prep 80097710085 (m, 6H); ESI MS m/z 370 [M+H]".
5-(4-f1 uorophenoxy) 2-nmet hyl - 8- (pyri m di n-5-

3(/|)[917Z 3, 4, 5Stepth: aﬁ?/élls@llltlon-pf)‘@ﬁ bﬁ{r@qdaﬁ%g rcéuc[eo fren Step Epn

DBF?O ﬁ nfd) n%lltﬂh g%g FQcqugad%%ﬁ'Potl?t” %ﬁl@qg}? gﬁgg o 4? 1 ?ﬂllgo 1) 19(? potassium

rret:dwbwrﬁrge% ﬂﬂ%lﬁqumu&tﬁelwﬁslpufged&aﬂgaré&o nnml) and
i odi ne The m xture was stirred

o@@(fh@he@@wmﬂ%emssa@%hlwp@%m k9 3 25 I@mc)@lmas added to
nﬁ%l I}IIX\Pﬁé 'fibﬁg ?&cﬁ@n &/Q@hé&@ét g%?"("sﬁ)r Ry ﬂduq SAfty}T%ohn% to room

m xture was stirred at hours. ven

V\anfeeammeﬂle uexdtaon negtucedapdibgsliveh dahtbrotethaes iaddi éltered

W%roug rg ]ng Ofn ceﬂteb efh\éﬁﬁt?at\é\%ag rwa%lll’]edd with water, brine, dried over sodium
sulfate and concentrated to give the desired boronate ester (19 g, crude) as a thick
black liquid: EST MS m/z 418 [M+H]".
[0178] Step G: The boronate ester (5.5 g, crude) from Step F above, 3-chloro-
pyridazine (2.0 g, ~16 mmol), and cesium carbonate (4.2 g, 13 mmol) were suspended
in DMF (30 mL) and water (8§ mL). The mixture was purged with argon. 1,1'-
Bis(diphenylphosphino)ferrocenedichloropalladium (400 mg, 0.52 mmol) was added
to the mixture. The mixture was heated at 100°C for 2 hours. After cooling to room
temperature, the reaction mixture was diluted with dichloromethane, and filtered

through a pad of celite. The filtrate was washed with water, brine, dried over sodium

sulfate and concentrated. The residue was purified by flash chromatography



di chl oronet hane. The organic | ayer was separat ed,
washed with brine, dried over sodiumsulfate, filtered

waeasaonsentrated to give the benzyl am ne (80 BPCT/US200€063043
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as a light yellowoil: 1H NWVR (CDC 3, 500 MHz) d 7.48
(s, IH, 7.38 (d, J =8.0 HZ’S:ZH)’ 7.24 (d, J = 8.0
Hz, IH, 7.19 (t, J = 8.0 Hz, °fH), 3.72 (s, 2H), 2.46
(s, 3H; ESI M5 miz 200 [ M+H] +. [0185] Step B: A

S b f

S?%%Ig%%%v%tb g c(:):%e ?%logoc%egl%(rég‘getﬁan%!@%n %ntr\]%I?Ji Zlm%m%{n m
pYiyddkide) (ol mcaerﬂmylﬂﬁﬁétmg@dém 2mdthiyt-8-(pyitidazin-3- yl) 2,3,4,5-
sol vent was_ renoved he residue was dried unde
vaf‘é@%}mrpo%be@%%zewedl (337 S87afor ¢ sisae)as 28 bsown giht "H NMR

ngfbeva g%d 5@%‘8 @ED'?Q zgg g%o?Hf\H?'_]ijS%(rg 3%} 77554(7'%%(18 2H),

2 963, 2236 (lH) 2264 00GrkEI) 2953233, (), 299296, 11D,
(5386 @m@ﬁey:ﬁ%ﬁz@@b hotidods anbizt 1ipi 42 fof a ksl 11D,

th~1 Vz t
cécﬁag%ﬂp an T ggga%ﬁpg‘ﬂéplg’l % Gogfl:l L}t%%?\ggwg]t(lﬁ Q‘Hf 180-1.63 (m,
(mooo 9 {is, SFINe.Q9A- (bOSfa(m,eftHl)sESi MU ms{l\/hfdﬂust ed pH =

d.[@‘ff9ﬂ one?rﬁ'gmﬁ %%éﬁlu%f’? ﬂfmef(eﬁ%?fﬁ? ﬁeﬁ% avaeD fiom Bisp G

: %é@tlﬁ THE hhesgleamhicansentraied OtrﬁLQIO/\%n{ogﬁ ”h%tt‘éﬁh%on

g, crude) as a dark oil
7n52m1‘7€ ®ds gtimedlaHyQonY (eBG<Tat BT len?y h¢u:$ Thre 8)1ve7nt 28S @emloved The

I 3.89 . 84 4 4 : |
8 s O} B rablpetiih 2 2 S B 0 T
kat@ne/micthado geon%eﬁrdﬁw&rﬁmbﬁluﬁfﬁmhe)(tg @ivelthe aésirfed@lcohol
was added NaBH (418 0 mol) i an]mprtl ons. The

s, T30 sy whigosohs BB E;@varsdn/zﬂsmsw The sol vent was

d und r ce es t
pi(ﬁklﬁfl oned%E)egtJ\iedtbn%) o(?fg[he: han@'lé1 ﬁg % }(‘@5345
| aemhy&vaslmeeﬁoﬁd]e&pmmheldowmg 0. &) iffoen Sﬁpl}ﬁﬁibcﬁz\tem THF (5 mL)
sodiumsul fate, filtered and concentrated to give the

aM@sAgged( b qor@pheélpb@é% mg.8/ ggiod), gihutylphegophipgOi6amg,

SR 01 R g T Tyl o

|( k@mplel'o_’batlzl%rz Eglg?ea(cﬁb% hﬁ&mlé&v]\fiisztﬁroeg&t fdﬁnll {drﬁpeia&gg(foﬁ3 Baurs. The
2. S, Jf

( gixtpm) Waa'enélut@ﬁh Q%%O@mem%fd mﬁbm@r dncs dried over

J)(Hﬁﬁl%ﬂlf%fe EME' ggﬁ! nﬁ?ﬁ@& Bhdrcli 39 Wé? ?)mﬁé ﬁﬁl@Bg]ﬁ)hy (98:2

OVG I n were a uor opreno
gto 955 2thyiraderate/nrekHano ) fbhowethy pEEpAidtiSe HiELC]IE cvenived-)

Plﬁopg?nqg%i- Ejr}leq[ﬁ}rll Ok/p)z‘l% Eln -yl (EI nf 5 (tetra ydlgo lﬂl %enzo[c]azepme
(120 mg, 51%) as a gum-like solid. This compound was resolved using Chiralcel OJ
column (eluente :80 Hep:20 EtOH:0.1 DEA) to give (+)-enantiomer (36 mg)) and (-)-
enantiomer (37 mg).

[0181] Step K: To a solution of the (+)-enantiomer (36 mg, 0.10 mmol) from
Step J above in methanol (1 mL) was added L-tartaric acid (16 mg, 0.11 mmol)
followed by slow addition of water (5 mL). The resultant solution was lyophilized
overnight to give (+)-5-(-4-fluorophenoxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-
tetrahydro-1H-benzo[c]azepine, tartrate salt [46 mg, 88%, AUC HPLC >99%, [(1]25]),
+57.8°, (C, 0.19 Methanol) as a white solid: mp 96-98°C; 'H NMR (CD;0D, 500



tenperature. The reaction m xture was stirred at room
tenperature for 5 hours, diluted with dichl oronethane

waposaawbred with water and brine, dried over spCi/uf2008/063043
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sulfate, filtered and concentrated under reduced
pressure. Purification of the éesi due by flash col um
chr omat ogr aphy (di chl or onet hafl then 99:0.9:0.1 to
90: 9: 1 di chl or onet hane/ net hanol / concentrated anmoni um

WA S8 (Rt P P ot ald 481y ¥ BpiE e, 7

Wdd, g 1304 gbizeng a%aothﬂqudﬂenﬁ% WS - wﬂeﬁem)bs 68 (d, J=8.0
f||trat|on trate was concentrated under

r Byl 4574 §fh (le Y 436-H00 (i B, Byt 2 (5.a5H).Getupmi8 (m, 1H), 3.62-

gggt g&e?%@%ang’ ?ﬁ??%ﬁ?\%gé ?éfezHilﬁgxye("%er (@?Eﬁbet hy!

PSR! |y pPSEep)L: a[?o Bsdlit@iofahd (-)-EihnNyRet GGhg, 0. BDBmol) from

Miz) d 7.34-7.31 m1 2H) , 7.18&d, J.=8.7 H, IH),

639%19 Jabovg in-mgthanql | mipywasgidded btartpricrpeidA|l§ mgs 034 gl
PRl S5 s Sy 3y
2blyernfehi 803ivS(-¢5-(R-fluofaphaneol) - mothy b 8- (pjfmiahhleﬁiybe’Z,i,Q,SS

tially fromStep E | m N
BB RO KDy BB Sk 4Gy s AR B, 1017

PQk as ZC %(f\%tﬁ'én% 1)(3% 7v§h1% sofid: 1%{) @6‘132)@ lﬁ‘ﬁMﬂ &Br@DV\?(ﬁ) MHz)

pur gé argon for ~
| 5918 @(QFWB&J nmpspzmmw (rﬁJII@):}Sﬂ(HLQj((K}m:Cﬁ opil lH)jl7L811 (dd, J =

ded to it. The reaction
h§67t © a0 e JE00TOT B /2 BauTs IEM T G1-6 934 AL Gl 50 Hz, 1H),
ATRCL! Hh 1k ASGTERFIN O (.3 MES Sl W Bl M B.62-3.55 (m,

O\IHr) B (suBHE W.542.88 (i RHErESd M di/cRiciditiHat ed to give
the desired boronate ester (3.0 g, crude) as a bl ack
0|I whi ch was used |n the next step w t hout

\ixa ff @is OPre apmiQelyH lon)72 Srveth$A-8-fpyFidazin-3-
6 91 (t, J y—) st‘ﬁr ég’%&’gc]!a%er%‘“ezrﬁ tr% :ﬂléﬁ 29

4.
(hght? o, 38 ‘afZV? %%85*5%%%%”&,9& A3 gt lss-Ggidazin3-y1)-
12334, 3-t&rahfydno- ]]H—l’d):nzo[[&]i%ﬂn Stod fro& Stép M xtHxaepdd 17 Ji’t&l
bor ona& %1 eSteﬁ%lywmﬁ fgp ﬁ@cegﬂsao Steﬁsrfsga%ﬁérﬁfl? @%@Blfn (-)-5-
E@Mﬁaﬁé}{ bIRALF 2 e egpﬁld%% nlIIDh 1. 4.0, sacieal - - of

(6 n) was” pur ar gon
f benzoldaxdpimgt @strate salt [AUC HPLC >99%, [a.] "D, 33° (C 0. 033 Methanol) is

2101 o038 phmﬂs&&;@’ﬁg@@@%&ﬁge&;@ﬁa%ﬁ i it dagie

th e t C,t h f _x
era 't action X ure was e
i Peetediints BRAC/Lars B N ATt 9914 80(1 9.5 091,
1H), 7.42- 732(rn 4H), 5.95 (d, J= 8.1 Hz, 1H), 496484(rn 1H), 4.68-4.60 (m,
1H), 4.44 (s, 3H), 4.05-3.92 (m, 1H), 3.72- 3.65 (m, 1H), 2.96 (s, 3H), 2.65-2.49 (m,
2H); ESI MS m/z 382 [M+H].

Example 19 - Preparation of (+)-5-(4-fluorophenoxy)-2-methyl-8-(pyrimidin-5-
yD-2,3,4,5-tetrahydro-1H-benzo[c]azepine

[0184] Step A: To a solution of 3-bromobenzaldehyde (75.5 g, 408 mmol) in
methanol (500 mL) at 0°C was added methylamine (40% aqueous solution, 38 g,



di chl or onet hane, washed with water and brine, dried
over sodiumsulfate, filtered and concentrated. The

wo emsduesnbt ai ned was purified by preparative PEIN/S2008/063043
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| ayer chromatography (90:9:1

di chl or onet hane/ net hanol / concent rat ed amoni um

hydrOX| de) twice to give the &sired benzazepi ne (126
ng, 35%for 3 steps) as a brown oil: 1H NMR (CDd 3,

80l e e g Ll T

I BE) ,rnlﬂutéﬁ) &ﬁﬁn&ﬂro@ﬂﬁlde &3@g,$13@nr(1611) v&}abi)add@i tGSl?ezmg)gure n
e -
pp@ﬁl@%t Tlaqqmaffur@)waﬁ uzr@d Iah% Fofﬁhéﬁew) T@ﬁ %Wﬁ%wa@ removed under

ﬁﬂl s%re )éllcl fh%’rgsiéﬁiw%ﬁarm{%ﬁ%e{ en water and
enzo azéplne S conpoun was prepared by
f diclhlmmmgthurtﬁe ﬁlemrg:anc pryoceausepatatedStvegheGvoth Erxenptiel over
SI ng* Lhes gcg] T}fg Q&gw%t%%ta%i\?elthe erllzylamllfllg ?QO é,rcgurge) asa
411% P Bwik %Wﬁt clk, s%o%vlﬁk%?qgf@'l@g, % &n A=8.0 Hz, 1H),

yrazol e. The product was obtal ned f oam
(40%(di £+ @)0 HYS H 213368 /F\8:61HE, 1HX 8 @, 21), 2.46 (s, 3H); ESIMS

Pre at i on..of
/%9(5 {]\(’ﬁﬁﬁ uor ophenoxy) - 2- net hyl - 2, 3, 4, 5-

IVSQTW ro- S'te'ﬂ'ﬁ)eﬂzs%h[ﬁ%ll o@%l?e%eﬁzﬁaﬁﬁ n)eF{YG h%aﬁ f‘fxﬁ%&)"ﬁ@ﬁ
[ 192] This conpound was prepared by follow ng t

S Stripl A rbereoseylic ecid (P.Sgep’ IGnmb Eud pyridint §1 sk was reﬂuxed for

t t f St
R GH Bpy R PR S TR REC TS s ane: el g e to give
b&&ml@@b o3 quséb &l AightNB116% %1363 NNWRHCDCILES80MI82)227 68-7.75

repara i on of
( Ye82KI} 7(48 hy3 &l BRI p8Da2i8A(1, Jyd 6.0 Bz 2H), 2.56 (t, /= 6.0 Hz,

f r n -2-Net hyl - 5-tetrahydro-|

EE@@@{@} gﬁiﬁﬁﬁﬂ%éifﬁ}\ﬁ é] conpoundyvvas prepared by
use138) t he bepicle AfhRfrSbemehcRIf (86X amilcs fibth 813 B above and
| - (et hyl sul fonyl ) pi perazine via a cross coupling

 eabeincd (630 at ) K Cpho 22 b CBomxur cooled n an i
1%
[ ﬁétbﬂ%)ﬁd E)Q()VJ n% FHStEg w(1t% get%lla b?@ %%IYSTH% ﬁﬁoﬁﬁgeous mixture was

(adjued®HRY Y ubing NaOH. The product was extracted with dichloromethane,
(trlfluororrethyl) henoxy) - 2, 3, 4, 5-t et rahydr o-| H benzo[
cPashsd; wigh bring: drigd avaap 1up09114>f4 ¢, Ajtggd And Aorscsma%%w gye the

o RO BTl i durk o, (FRAEREDLOr, 366 Xhp SEST 75 g 11D,
howgs7.3The, HY), 78nt7. 3@6n 6D 8d.(s, 28, 2.8¢ (heshy 2et3wWes3H); ESI
dgvllse%/zu?sq‘eﬁw va]quum to give the desired acid (80 g,
[0187] Step D: To a solution of the ketone (1.9 g, 7.3 mmol) in methanol
(20 mL) at 0°C was added NaBH4 (418 mg, 11.0 mmol) in portions. The mixture was
stirred at 0°C for 1 hour. The solvent was removed under reduced pressure, and the
residue was partitioned between dichloromethane/water. The organic layer was
separated, washed with brine, dried over sodium sulfate, filtered and concentrated to
give the alcohol (2.1 g, crude) as a dark oil: "H NMR (CDCls, 300 MHz) & 7.60-7.42
(m, 1 H), 7.37-7.33 (m, 1H), 7.26-7.23 (m, 1H),4.86-4.82 (m, 1H), 3.90-3.84 (m, 1H),
3.72-3.67 (m, 1H), 3.22-3.18 (m, 1H), 2.90-2.82 (m, 1H), 2.34 (s, 3H), 2.14-2.07 (m,
1H), 1.95-1.91 (m, 1H); ESI MS m/z 256 [M+H]".



crude) as a light yellowoil: 1H NVR (CDC 3, 300 MHz)
d 7.38-7.29 (m 5H), 3.74 (s, 2H), 2.87 (t, J = 6.2

woi20082¥$2 2. 56 (t, J = 6.2 Hz, 2H), 2.35 (s, 3PT/UESBDS/063043
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M mz 194 [ MtH| +. [0195] Step B: A mixture of the
acid (15.3g, crude) fromstep S above and thi onyl
chloride (18.9 g, 180 mmol) wl2 conbined and stirred
for 2 hours. Excess thionyl chloride was renoved. The

. se : i ohl '
TSRS LT Sitre TS d el ol b e AI008 Yt bugpd8 above i
MCXIRA8E nitasw ¢re falldodedl fiiofophedad Ur.31 ¢, TIse2 mimdl) trgbusglphosophine
poured into ice-water, and the resulting slurry was

né&bd i 12 oming Dsadd . 1" €agadicartogbdigypapigdinerts e . i £1MmAR at room
Sty ST O K Ay BAMSIRRRRS: b0

ddiledd angh dianeenictlahednd waglicdavitheatdesid @thd agédover sodium
(9.2 g,.crude) as a brown oil: 1H NWVR (CDO. 3, 300 MHz) .
d sulfate filggredpnd cgneenppated jupgler rpdueed pressuye=Pgriicatipn of e residuc

7 = ; = -2 0% 10! :

308 oty cRinse Gl hichloplctine, e PGyt gl
mhichlbréin i) methh 0AI96hcBtrerd Gmifeniamsyktidod gote thhpartially
AR R LSRRl Sl Sy AL e v
Oz lubeprdixitt GorhRa wilsiréh&etd@y Blu@God, Ahd thetilR@MdrwasThe

solvent was renoved, and the résidue was taken up with
dicetdcotrane thdane¢ dust @ presstinie at tgamiridict dy dlasiweglumn chromatography

© BB G5 bir, MRROT R Syl R g Ve i fafner
03 5 oERItiME pird) aﬁs7a8b1{>wh'd]i1+-lfl[ﬁﬂﬁﬂdlc§tgpsd@2 MHR) 8 7.34-7.31 (m,
sol ution of” the al cohol (270 ng, 1.53 mmol) from step
C2HhOkES (dnJ FHET 60 1. )0. 98648, Jdl8écHz, 2H), 6.84-6.79 (m, 2H), 5.24 (dd, J=

4-trifl.yor hen 4 3. ,

ey OB TGP e Bra e 163 PR AL ahip 250 (m. 180,232
| 3110 2zo0b @3rhoyH) di pi peridine (772 ng, 3.1 mmol) at
roomtenperature. The reaction m xture was stirred at

r SO enper &tarrts Top sglutoupkthe Pranidi 2.0 gepattislhdpyurgr Bem

' | C t | ' r,bring,
oSt M PR FeR A EERE b A W8Sl B A8 s rmimol) and
choassiingeamoy1.098; 17.8 ninal).t Th@midui: Waspurged with argon for
di chl or onet hane/ net hanol / concent r.at edamoni

hy dgRIEET. 109 | e EECtgasRyBe HEFoCRObeoP e uag149 me,

e AP ot g DG T e a0 P o e

r esdinggd réxym peneaatatel, the reduitioa mikRkCyCHIVRAL @b d@hloromethane,

¢ gvlalthne]gi’ wit Sixfg r gr?d r?r:lec,) 'dl:rlied over sodium sulfate, filtered and concentrated to
give the desired boronate ester (3.0 g, crude) as a black oil which was used in the next
step without purification: "H NMR (CDCls, 500 MHz) 6 7.65 (d, J= 7.6 Hz, 1H),
7.60 (s, 1H), 7.31 (d, /= 7.4 Hz, 1H), 6.91 (t, /= 8.6 Hz, 2H), 6.83-6.81 (m, 2H),
5.31-5.29 (m, 1H), 4.10-3.75 (m, 2H), 3.40-3.25 (m, 1H), 3.10-3.00 (m, 1H), 2.30 (s,
3H), 2.20-2.05 (m, 2H), 1.33-1.27 (m, 12H).
[0190] Step G: A mixture of the boronate ester (0.5 g, 0.98 mmol, crude)
from Step F above, 5-bromopyrimidine (0.31 g, 1.96 mmol), and cesium carbonate
(0.96 g, 2.94 mmol) in a solution of DMF (6 mL) and water (1.5 mL) was purged with

argon for ~10 minutes. 1,1'-Bis(diphenylphosphino)ferrocenedichloropalladium



hept ane/ et hanol / di et hyl am ne as the eluente) to give
enantioner A and enantioner B. [0199] Step F: To a

waedogtiiosz of the enantiomer A (100 ng, 0.31 mMmedY/US20081063043
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step E above in nmethanol ( 1 nmL) was added L-tartaric
acid (48 ng, 0.32 nmol) folloggd by sl ow addition of

water (5 nL). The resultant sGlution was |yophilized

overni ght to give

g B Y b AL P RS TR KARANGRY hof ydl SR for
1GQ%IT&AU@tdﬂEb@ll%7to8%ma&nmamfe‘ ’ch/mieﬁc&loﬁ@inb(dl.re Was 8at88 with

0C, ESI M5 mlz 322 [ 0200] Step
s gictloremethne ésteeﬁaﬁ%h Wﬁ@F aiggl prigp digd OWT«iOleWoﬂu}fa?er fHgred and

S oL D 7 RS e

vvahr(en_la(cfgrmh)y (OThe ahelslutdnaaﬂhtanstnﬂmﬂhdmﬂcmnﬂrqwcphmhmnenin

overni ght t.o give

ﬁyﬁ ‘%’ﬁ?l‘i‘K}Fe e e idering hsmetRpiRg SRS BRI f%*134st@>se g
1808 TP Ripl SRRUTE) SRt E D, 890l Ot 780730 (m.
O)G,H%ES? §B4rﬁnz 4H2,25 }M)dld].] 7E5ghaquJHe ), 4. 19r3e$21h(1|m,t2H))n3ﬂf) -3.30

e - 8- n-2-yl)

2(%1 k‘glb 3tdér$ éﬁ@a %ﬁ-otfé% g]zﬁg’eff%é%[ibzol] Thi s
conmpound was prepar ed by follow ng the simlar

procedure in Step G of Exanpl e 19 using boronate ester
f ExamPled) + Poepdratio o€ ()SB5-6hudrophlehevy)Rymietiyl8-(1Hpyrazol-4-
product was yh, i Serdtrahydrv-WHihenzb @pavepih@o yi el d) : MS

mz 350 [ MtH] +. Exanpl e 25 - Preparati on of

(J0BH( 5- (4- Thisabapoendxys pepirt befoll’ovﬁné - similar procedure in
tetrahydro- | H benz o%@% azepi n- 8 _/) pyridin-2-
[ 8204 ofhxamele g owsing ¢ roa}l@ep@r?eﬁog MG i) frﬁaﬂ Step E of

Siglh fe 1@%%899&\2(?4 §4E4 §tse%tr§§.8{h EF%@BI%é;’[% @ﬁh ngé% V8 plé;razole

boron te ester cru
oﬂhEpmﬂubmésgotﬁmdecﬁascﬂnH)mmrfwm(ﬂm%3116&017) MS m?EhBSp{MrEH}ft
was obtained as an off-white foam (40%vyield): M5 nfz
364 [ MtH] +. Exanpl e 26 - Preparation of

(kxﬁ 3 31 EL 9&&? g%%l J}MJO Rerttix¥) §met 1-2,3,4,5-
H) one [|020 t 3 corrpoun 2 n¥8eﬁ§{3}e Ot ng

S
L BIEEE Toles DX RN %dseglllarf%sngedure .

Ssep G odExdiplonbaisihg barshat & tffo@pstrep @aﬁmﬁﬁ% t@ arne.
The product. was obtained an off-white foam (1
y p]éhogf)pynw%ﬁ ARG '[l“m_pﬂoduct was obtained as brown oil (3 7% yield): MS

m/z 365 [M+H]'".

Example 22 — Preparation of (£)-8-(4-(ethylsulfonyl)piperazin-1-yl)-5-(4-

fluorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo|c]azepine
[0193] This compound was prepared by using the bromide from Step E of
Example 19 and 1-(ethylsulfonyl)piperazine via a cross coupling reaction using
Pd(OAc),, X-phos and Cs,COs3 in refluxing toluene (31% yield): MS m/z 448
[M+H]".



Exanpl e 27 - Preparation of
()-5-(4-fluorophenoxy) - 2-net hyl - 8- (4-

w@ ewshylogul f onyl ) phenyl ) - 2, 3, 4, 5-t et rahydr o-| PCT/US2008/063043
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H benzo[ c] azepi ne [0204] This conmpound was prepared by
following the simlar procedu%i in step G of Exanple
19 using the bromde (0.35 g, °1.0 nmol, crude) from
Step E of Exanpl e 19 and

4 T t]‘é’&fuix \DALPRLS B ls'&we product was
[ Mi-H] +. '(75 gme IH é)z:grrg(gg )?éﬁ g teraﬂgfdrolvﬁ-lrgenzo[zfsazepme,

() 2 (5- (4- fSEABMMENnOXY) - 2- met hyl - 2, 3, 4, 5-

B3] Thr s Sksrboumiuiat gragg' ol D Srihf e, scrytic acid

: p(? -3 G RRRBHIGE philamk BRbGane o EXAMREd &R RLAG TiRolvent was

, cru from Step E of
angiled, aml the cbsRiucyws dpké nydidwraamm tcagiivel the(CﬁAMcyaoal B0 g,

(fﬂgiek I i s M B 7028 89 (m, 510, 3.74 5,

H?@@i‘@nﬁxl@zﬁz@i£2|56% ﬁ'—46 51&%?1?@)@5’ @ H); ESIM m/zl94

H-benzo[ ] azepi ne IS conpound was prepare
f OMHblli.ng t he sini I ar procedure in Step G of Exanpl e

LB "2, S SR 2 AT S 0 SR
p'ﬂﬁ Chy@de @tg @EXFSI‘) Afofvabtohidamd (@ﬁﬁf% Ydr@' iburs. MXcess
89 Vi-H] le 30 - Preparation of

( )hl@ﬁ}(l ch ogldq]v&{as rrem@{ed[ Ehgreaidpy miasl diss@ved in-dichidromethane (200

A3, SRTERSSH PR B 2 SNl g

f @l OMduRg Trteem&durre Ivals pplifed ety liee-ivhteRtaag te reful EX@she was
19 using the boronate ester fromStep E of Exanple 19

aﬁautelmﬁri ot P1 Crlite] 5P igwes aizcdavigh Wrslhtmh ang thgopixture was
! ;f ie r!(\A’iN{%% ?*%%ﬁ%%% eg?éﬁgptﬁ‘e §%ra§e g&g&&fh@& LM Wehne, dried

t ehd adsn,cdntmtéd td-dientho [deilﬁ\zlelmtanéﬁ(-%a g aydediana B(dwﬂ-l)l-l o’rHaNMR

[0208/_1 Ste To a solution of 3-bronobenzal d

OB koL 17 fch et h ol Mp Fat) () Cai e BT 1. =
a%dﬁilz dW: R d”ﬁ %@%aﬁl@eg‘éﬁ mgﬁ‘%rﬂt%_g ’4}69943 (s, 3H);
SESIH I\/Bimzﬁlm@lwﬂd)]’ 30 minutes. Sodium bor ohydr| de
(23..2 0, the xture in

614 I %1‘ was adde ?
p&t¥¥0bns. TRIED X TR SOWAEn Bf 1he el T iopds AR dRR s crude)
T'&‘?m%@i'aﬂ&r(tl 00'RE.) WRTRYGY WASIS! gr%e dneRd rpéd%ﬁéﬁéraﬁ 0°@Néhe mixture
t he resi due was partlotloned et ween” wat er and
divak Ismlr@hat(h"é?n for 0Thleouor aa smivétay@s revasvesiepat tht eckidue was taken
was he% a/m bri dri edF
up wit chlorornethane/water he orgamc layer was separated, washed with brine,
dried and concentrated to give the desired alcohol (6.3 g, crude) as a dark oil: ESI MS
m/z 178 [M+H]".
[0197] Step D: To a solution of the alcohol (270 mg, 1.53 mmol) from step C
above in THF (50 mL) was added 4-trifluoromethoxyphenol (442 mg, 3.1 mmol),
tributylphosophine (615 mg, 3.1 mmol) and 1, 1’-(azodicarboyl)dipiperidine (772 mg,
3.1 mmol) at room temperature. The reaction mixture was stirred at room
temperature for 5 hours. The mixture was diluted with dichloromethane and washed
with water, brine, dried and concentrated. The residue was purified by

chromatography (98:1.8:0.2 to 95:4.5:0.5 dichloromethane/methanol/concentrated



sodium sul fate, filtered and concentrated to give the
benzylam ne (80 g, crude) as a light yellowoil: 1H

wOobRMs(ODet 3, 500 MHz) d 7.48 (s, IH), 7.38 (d,POr/8SR80€063043
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Hz, IH), 7.24 (d, J = 8.0 Hz, IH) 7.19(t,J=8.0
Hz, IH), 3.72 (s, 2H), 2.46 (g ESI M5 mz 200
[I\/H-|—|]+ [0209] Step B: A solu ﬁon of t he benzyl am ne
(26 4 g, 131 mol) from Step A above, acrylic acid

f o?"gfg‘ﬁou rs d]%g‘ﬁile {r?l]%ér s’pﬁg{r?%gﬁ) Gl %g’néd%/s)haes %];lgli)t( gglclaow ol

\/\/ESIMS@&MC[MJrHﬁcuumto give the acid (37.6 g,
crude as a_light eIIOW0|I 1 NWR (CDA 3, 300 WHz) d
75 (,$f T e7tragbase @@b%qﬁazel)p.])e fregn@-yep(lg abg‘f.q)was resolved

24 e T i ABPE i A 81

mhxjitemegetbinol Mettgdaroing 80 ghe eduandt Yo giveo nmaﬁtt@}meB Aahmivemaanitdner B.

s 5o o e Sesbr o b h a0 ion SEbE R RE S oMP] T Pl gBEoD from
wsﬂep ERRE il 0BG miTEusPAAA! L ABUBRURIAYAE LAY ©. IBmol)

adj usted pH = usi ng OH. The product was extracted
\qulhwchddfyl scbcrvoaédlham ef Wms (ﬁemL\)\n The tesulteaf saiunmdwm/leypphlhzed

<ronens Beeic: Capube LS PR B O TR R e St -1
Mbnzofk: |dzcpare/tabtrate 641 (81|48'|}ng, 1088; AURTHPIC 97t8%) as an off-white
7.31-7.28 2.84 (m 4H), 2.43

( solidmyp 8@§$ @/SE%&MSZW&%MWQ] [0211] Step D: To a

("o b ATt chia R B o8 RS oD from
petep iBab®ve Thetiaxd] (i enlWasassidded Edarmdidric@d(d f60rmg, Oufimol)
The sol vent was renoyed under reduced pressure,

t Fllopesdi by sdow & 15%1} o1 Valsheymbet hWeerssultant solution was lrglgphlhzed

L P LTI R0 5 -

s berzaf dazepinet tarteade sai‘d(l@d)mg%)ﬂf)@%t AWUG HELCO Tt I6) @ apadfBivhite

(2.1 NI\/R(CDCIS 300 M) d

7 Selt: Fing - &ng& Eébﬁs %@22[% 7.26-7.23 (m
|H),4.86-4.82 (m |H), 3.90-3. 84 (m I H), 3.72-3.67

(m IH, 3.22-3.18 (m IH), 2.90-2.82 (m IH), 2.34

( Exagiple 29 Piepardtion wf (3)Hj-(4-llu@pheddxy)+A-mietiy]l-SHPly r dih-2-y1)-
mz 256 [ MrR3H,5{te2dRydrSt1gp-benzoloagepsiné ut i on of the

al cohol (3.0 g, crude) from Step D above in THF (87

m204ps add G‘dlsdeofﬂpbﬁﬁcbwbep@bat(ed by Tolthwih tlib diiihy) procedure in
tributy Ighosoph|ne 15.2 mo

| Stop-( 8% byieRle 68948%&@%% S érO(IBStgn)ngf Exgmplednd Z
r 991'&3{@@%5 atFHE rodu 55%%1115&%5@&%1%6%0%5(4@% 3’1&185" MS m/z 350

room er at ur or hours
[M+H]

Example 25 — Preparation of (£)-6-(5-(4-fluorophenoxy)-2-methyl-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-8-yl)pyridin-2-amine

[0202] This compound was prepared by following the similar procedure in

Step G of Example 19 using the boronate ester (0.35 g, 0.88 mmol, crude) from

Step F of Example 19 and 6-chloropyridin-2-amine. The product was obtained as an

off-white foam (40% yield): MS m/z 364 [M+H]".



diluted with dichloronethane and washed with water and
brine, dried over sodiumsulfate, filtered and

waeonsantosat ed under reduced pressure. Purifi cap¢DnSmbs/063043
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the residue by flash colum chromat ography

(di chl or onet hane, then 99:0.9; g 1to 90:9:1
dichloronethane/nethanol/conc§ trated anmoni um
hydr oxi de) gave the partlally purified aryl oxyet her,

Al SR PS5

filtration, %{ @amn

d d fi fl |
CHIHRES ob Zﬁﬁfﬁrc?&%ﬁyﬁ ya@i-f%'%r'eg Pr ooy tieradspragsiye in
agel,at ef FRiHAE Qb)usﬁlg G H@ro§at@ EQQP(O%'Z( 0.81 mmol, crude) from

fl uor ophenoxy) - 2- ne 5-tetrahydro-|
HSbpriz of Efeazdpil hend Q-CBIOQprpldﬂllndI(Ilj) pug. éYhegyodudd mawmbtained

oi | 3,. 30 ,34-7.31 (m 2H), 7.18
(e o Babt oot g M3 36T 7 (Bl

6.84-6.79 (m 2H), 5.24 (dd, J =7.8, 2.9 Hz, IH,
4,00-3.75 (m 2H), 3.40-3.20 (m IH), 3.10-2.90 (m

| Bxamdl@27 ¢ Prephiptior of GE)28-Gbilpowophenoxy)22methys8ed- F :

To a sol uti ¢Gmetfylsubfonphphiny®-2,8 difi-tetexhytr -0 H4benzo[kc) dzepine
mol, slightly inpure) and 2-hydroxy-pyridine (0.13 g,
1]®04ipmol ) ﬂhrsmoﬁtpepncfwlampfhpdred Gbytf«limang thodsimilyr pocelure in

dd L | et hyl 50 0, 4
2D &?%%}g% "Es% B8 &}eﬁor%%?d?%%gS 13 |Cyude>rﬁem teh E of
MEXhMpR IWdMu(n%fE’ylyﬂlfolﬂyﬁﬁl%glﬂo%mé90151 rHé Eﬁ)vdué’tr\gas obtained as
copper (I) i odide (40 was added to iIt.

Thélgheiantsolaxh(iﬂé(sylhbiatw rat 486 QdEH]lor 12 hours. Af ter
cooling to roomtenperature, the reaction m xture was
di luted with dichl oronet hane washed with water and

bigxAfpldis Proysia 69‘3!‘ cﬁflﬁ Hn&[ 9. ﬁ@fin 1-2,3,4,5-
co‘pl—fr%‘cen rart eg, r@;y trlgq or o glj |cat| on
by preparatlvethln Hy'lz*d

di r omet

L AR i @@?’ﬁé 5%@%??%8?51%§€“%@1%ﬂhfn%fowfgm in

%St@i} afiEgdrhplot Qtwlngmbmbroihhﬂd\mﬁ( €00 &mﬁ,%udd)ifl)oﬁh Step E of
7.21 = 8.

nga pBe I%Ga(nglg @Iaggpl{eﬁyl?)gmlzc T 464%{3 ylejg)_?gs /4_&7% [|1\1l_]5H]6

6.30-6.25 (m IH, 5.36-5.30 (m IH), 4.05-3.83 (m

2H), 3.35-3.20 (m IH), 3.10-3.00 (m IH, 2.37 (s,

SHxamplLPY 2 PiSparatioR lof ()B4 tr3zolo[ PSex] pyeitlino6-ybF5-(4-

(-) - 8- ( 6- mreflaytaiiiengei Nmdthyh2 R4 Shenakyded- Bi/dénzo[clazepine

tetrahydro-1 H benzo[c]azepine, tartrate salt [0214]

S{Ewef: To ahiAoutpoand Ghs pRpaeddRtfd WA Ble(slri’lﬂaﬂmocedure in
0.18 mmol, as the tartrate) fromstep | in_ Exa

le 16
i St Bf BraapladAaising the horgaaic seereiaom |$éepp1? of Eﬁamnlﬁe 19 and 6-

bromo-[1,2,4]triazolo[1,5-a]pyridine. The product was obtained as an white foam

(32% yield): MS m/z 389 [M+H]".

Example 30 — Preparation of (£)-8-([1,2,4]triazolo[4,3-a]pyridin-6-yl)-5-(4-
fluorophenoxy)-2-methyl-2,3,4,5-tetrahydro-1H-benzo|c]azepine
[0207] This compound was prepared by following the similar procedure in
Step G of Example 19 using the boronate ester from Step E of Example 19 and 6-
bromo-[1,2,4]triazolo[4,3-a]pyridine (23% yield): MS m/z 389 [M+H] .



sponge ( 114 ng, 0.53 mol ), followed by 1-chl oroethyl
chloroformate (102 ng, 0.71 mmol) at OO0C. The m xture

wow®stidwsee heated at reflux for 1.5 hours. The BOI/USINE/063043
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was renoved. To the residue was added MeCH (20 nlL),
and the resultant m xture was _.refluxed for 1 hour.
After cooling to roomterrperat9 re, the solvent was
renoved. The residue vvas d| luted with dichl oronet hane

Eainle P EProlRGh L RSO - hATS 3.4.5-
ke B G 2- 3,4,5
concent r at e&e hdrpd Bﬁlézo\l\%lgzeﬂﬁ?l fgmr n 'One

tography (98:1.8:0.2 95: 4. 5:0.
d.l‘i% r omet REReX nif? RABIPR aﬁgéﬁ?%@a&l&ﬁ%ﬁ ({3 & 408 mmol) in

hy,bib A& ho oL\t YeC ()vag a@de(i@nethylarmne (40% aqueous solution, 38 g,
met hyl pyri dazi'n- 3-yl ) -5- phenoxy- 2 -t'et rahydro-1

H4B@ mna1; Jand egsiimee(1(21 6. %gmo:l_’)?%heamxame &v@B sirasat 0°C for

S .s0lid St.e soIU|on the the .
W gutfler R BB (e fug 43Tl WiaRged P a By n
Ap@ﬁf@)‘fi@ TRe MB&ite(wak stikrkd Woer el 8 tolirst aht 86IventaedsdetBved under
ng, 0.053 mmol) followed by slow addition of water (5

megducathiprepsaisa knd the revilus Wempagaetiangd Bhiwdez satawad ni ght

t 8 Cgiﬂf?%eetgﬁ%et hT e 0§geznéc }Té/fnhw?spsyep?rg egi vnvaséhed vssltthrmr? drled over
s@dﬁm&utf@tér talltateld ond cdicbarnzal ©]gzett roenzyllaa\mhé aoeg, &adlde) as a
AUC HPLC 98.9% as a -white sol

nﬁglltwﬂ?gwmbéi NMRM@Q1@@WH5D@7M§ 1@1)87 38 (¢, = $ p|)Hz 1H),

iy G s 59T Ty 738076 SE b e (3t 2egdegTThyest vs
(O M S 82 (m 119, 3 65328 (m 11, 274

( iﬂlﬂé’tn)b " 2. 58pBi5H S@mﬁorquf thesbegaylomis (%%rnf‘ g 531 mpg ) fygm
mS{epzlg' %b&\l\éh' Fgréh (oyf i g §i3§3 1 Bﬁo%%fd%ghﬁﬂle?ﬁm I?L) was refluxed for

ui nol
y Izdnoybs Zh’& sélvsntt\&asrraimodecb -ashdHileand djclazdipddnedet eacunmtte give
sal t[ 0216]

( e afwhfétm cgdepyt ¢ Halivisllaw fik@vljﬂ (EDGy BRPHD-3 T68-7.75
eléﬁbg‘%e?h%?ﬁ ﬁﬁ? égb%@r ?({,9 OWHIIENS 56 (t,.7= 6.0 H,

(%H)&M e;cBHh;lﬁgllMSwmthm RNI+H]'oxy) - 2- net hyl - 8- (pyri daz
I e At R R OLEh SEEPLS H ove e

( Haie agﬁt By g)8w£sol§{era'te‘aaa¥ J| QO“@“ ﬁ'ﬁr Y2 Rods 4 TR Mk A1k B ice-

enzo[c]azepln 5- ol - hydr oxyqui nol i ne usi ng
pbatbedd sksvly dititcd wvltllomttm(sl 800 mL3t dpe BHarfchq@ ok nEx@mngpives

10,gav . ot 1
(2B Ry P vaing DFOH aThsmedystyvas SEuserbMith Sichlargrghane
, Jnadhde-wigh bty dried bihebdiah «lfRweRitBed ah@bédRhRats@td give the
(AUC HPLC 98.3% as a V\,h!te sol i d: [a]25 D -168 (c
ketone (38 g, crude) as a dark oil: 'H NMR (CDCls, 500 MHz) & 7.52-7.51 (m, 1H),
7.38-7.37 (m, 1H), 7.31-7.28 (m, 1H), 3.89 (s, 2H), 2.84 (m, 4H), 2.43 (s, 3H); ESI
MS m/z 254 [M+H]".

[0211] Step D: To a solution of the ketone (1.9 g, 7.3 mmol) in methanol

(20 mL) at 0°C was added NaBH4 (418 mg, 11.0 mmol) in portions. The mixture was
stirred at 0°C for 1 hour. The solvent was removed under reduced pressure, and the
residue was partitioned between dichloromethane/water. The organic layer was

separated, washed with brine, dried over sodium sulfate, filtered and concentrated to



0.22, MeOH); np 120-1220C, ESI M5 mlz 383 [ MtH] .
Exanpl e 34 - Preparation of

W@ 2008541022 chl or ophenoxy) - 2- net hyl - 8- ( pyri dazi NnPGF/US2008/063043
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yl)-2,3,4,5-tetrahydro-| H benzo[ c] azepi ne, tartrate
salt [0217]
(+)-2-N®thy|-8-(pyridazin-3-yP}-2,3,4,5-tetrahydro-|Hb
enzo[ c]azepin-5-o0l was obtained follow ng the

f H.i Ex
(R B Rl 0 et T O o B MBTIGRE G 200 v 9742
| im3t H))7 27- 7%34(n5 1Hl)61 Q@UBQGr(ﬁr I1H2 b%m%plrﬁm@l BO0LI84 (m, 1H),
Step G of Exanp . Ether formati on bet ween

(32, ﬁ%ﬁhylHB-’)(léy?r i femi HDB2P0)282 GualFB. 2.3 (ayhr d14-2.07 (m,

ot Bakir g A L s e 25 NPT B and C of Evarpl o

1Q0paye (- Step E: To a solution of the alcohol (3.0 g, crude) frorn Step D above
3- chl or ophenoxy) - 2- et hyl -

) - 5: é $pyr g
JmETHEH AFfameoierel drdowphetal hal & b £ s 43 qtylpmphme

( Enfel 550 18P (Dt e 5 2ot room

gtﬁegré&kﬁturGS 102 réed:tloﬂ nnxt&r&whﬂsztlrieﬂl)at rJonBMe&@uté Tﬂ)r $ Hurs,
7.24 =
7 diluted with d\rlq;ﬁloqog)ethape ggg (}V@Shej wi Itgx’)vgt%pgnd tprr,q)e dlgecgqveg godium

( rsﬁﬂf%%?—’l)(}ﬂ %@Pﬂ(gen%%teﬁqlﬁ)dér rzd&sg (pl‘_gSSIE Hi’mgﬂg%%g%g gtge residue

( by flakh colﬁmﬁ@hro%naﬂiélgrépfhy (didhjor@m8Barcs thedl9p;0.2:0550 20401

p?@ﬁ%!%ﬁtgﬁneémethano congen[[r'a\l/@(_iﬂammonu%lhydrox1de) gave the partially
Ip)u‘léec{ £/ ToRL AREP RERBWYAs- tRe BIniatedBn GRYAH88Z100RE). The white

4,5-tetrahydro-1 H benzo[ c] azepi ne, tartrate
S alsp luﬂi)thISQIpltate formed was rernoved by filtration, and the ﬁltrate was

+) - 2- Met hyl - 8- d 3- 2 t et Hb
oS tndct iR REE Pud bt By Tieb SO R ChomdBeraphy
p(&ﬁﬁdl@ét@teoﬂle§99ﬂ tbl9b 1% #Kﬁ%ét@teﬂmétﬁ&if@l) to give 8 brorno 5- 4-
( +)-5-(tert-butyldinethylsily - net hyl - gyn

i iﬁlugmthmzy) 3-methyl-3, 3¢y W@llnyﬁm ‘@qng[[cilﬁzalzlég (hegi Wrtlally

CH R, RbuHRBP By B RS, SHOPRISBLELYST e oty o e~

bgnziat C]]HJV@DB (% 9=al 6 ﬁﬁdzﬁ) %fﬂ406 Whﬁnﬂll) @%4W9d J= 7 8 2.9 Hz,
rocedures simlar to those in Steg B and C of Exa npl
1(_1)}]@,6{&,@0 8.75 (m, 2H), 3.40- 320 (m, 1H), 3.10-2.90 (m, 1H), 2.32 (s, 3H), 2.20-2.05

%ﬁ chl or ophenoxy) - 2- et hyl - 8- (pyri dazi n-3-yl)-2, 3,
e%rahydro-IHbenzo[ c]azepine, tartrate salt (AUC

Himmps. 6% sap Mamuﬁ@m bﬂthe BP0 A4 FbABSREE (0K AINR mmol,
(CD30OD,, 500 % 9.20-9,. g | H) 8.23-8.21(%
2F~blghﬂa inpug) gng (hi‘firquypyrrﬂl@z( A3g0 | 3hmmey) from Sgp £ ipgl 4-

6 gLIEQ g 1inm%‘ \&%ﬁ?@dd&gg\gb k%wz?ﬁéth?@gdlérﬂ@ﬁ%ga B]s (2 .46 mmol) and

| bdtasdurh })hésp‘ﬂiate((OMS 3t ,304111681-) 3hd ihu(tﬂ’re Wid) pur@edo® 1B afpbn for
(m 2H), 2.91 (s, 3H), 2.58-2.44 (m 2H); ESI M5 m z
366 O[rmppﬂes and copper (I) iodide (40 mg, 0.2 mmol) was added to it. The reaction

was heated at 110°C for 12 hours. After cooling to room temperature, the reaction
mixture was diluted with dichloromethane, washed with water and brine, dried over
sodium sulfate, filtered and concentrated to give the crude product. Purification by
preparative thin layer chromatography (90:9:1
dichloromethane/methanol/concentrated ammonium hydroxide) twice gave the

desired product (144 mg, 36 %) as an off-white foam: '"H NMR (CDCls;, 300 MHz)



Exanpl e 36 - Preparation of
(+/-)-2-(5-(3,5-di fl uorophenoxy)-2, 3, 4, 5-tetrahydrol H

whenwza4fosd azepin-8-yl)- [1,2,4] triazolo [4, 3Pek/US2008/063043
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pyridin-3(2H)-one, tartrate salt [0219] Step A. To a
solution of the alcohol (0.5 321.95) fromstep Din
Exanple 19 in THF (40 nl) mer added

3, 5- dlfluorophenol (0.38 g, 2.93 mml),

| Bk L aR e B) st DR L G BT R 9 883 m. 21,

VQM(HGWWZGHWH{ §R0-9.B9Gh,1 181), FBEI5Wma$)sSH 053ed (ﬁ{ 2H),
room t enperature for 90 mnutes, and filtered t hr ough
cél3dte20 Grhelfﬂ) Bl0a} Q0 (as! i PG é8 3Dt H20dx3r(Es 2Hind t he
additional precipitate formed was renoved via

filtration as well. The filtrate was concentrated

Umat@m pl€321C Bee i 266 6 £(- J-8- (6 nYé@h flpp FidwFinB-41)-5-phenoxy-2,3,4,5-
PUr T T Cat T Bty A1 M BOIB BN SRR 410
chromat ogr aphy (chI oroform then 99:1 to 80:20

chdaupf or M iK&YPL OF8RQLILBAVE tHehBaR@hdral { LOREE, i0f 18€88mol, as the
aryl oxyether (0.4 g) which was used without further

ptarirgterfemetep Lin H’dmp(edmnshclﬁ@oeﬂh@m) (6dnlz) ®7s qddgd tiaproton

2haoel (36 g0 ol s 1 OB Brodihe (102 me

I )71 Bmd0-22094 {8 mixthre whs Ien(tfeated} refRx2dr 1.5 BdudsMThe solvent
2H). [0220] Step B: To a solution of the brom de (0.3

gWVag renered| Tophe tasilup yapaddod Yleghh (2P apl)aandhthe resultant mixture
3
T L e
rT[Fhle @6532816 was| d)lutedwdtlpdlbhabﬁlmb;haﬂe((g@ hﬂl)sat((fkwaiée@ with.séfBirated
. ed wt ar ana co
?Tpr(;[)u OBHNa CE@ Hﬂonz\ﬁ Ve uélad;gg‘ tf:oaqd1 coanﬁ]érated. The
" RARKL s WAROLBY @gs}@éhr&l%gto@fatpﬁg) {ost B 8fonio%s 45 ey

cool 1 ng roomtenperat ure reaction mxture was
ddicmoe«ztnv«uhaﬂtﬁ/mamhh@foonmnhawd ammas et lwdtdmdmatceglva(rd 8-(6-

B R Bl PTG IR e NE o B eac L DB P ERITdAO me.

bm%g\égeglx{;geolgn@sggeﬁleg@lm eparative HPLC (5% B to 50% B
over 35 min; A= 955 water/acetonitrile + 0.05%FA B

=[@456 acet StiptBi Teawalusien of meos@/&fﬂdem)lethal’mnmnmm Gicong.

B hFeS GRDESERA kBRs L SROPT T P8R TR agia 8 me
peloss ylﬁhb l@%lf@%bykl%dlﬁ&@bﬁwaféﬂg IMH;) Thk Fes&&m( Stdutloh was

8 lwppglze(i pvernrgh‘gt;l) g;vez(z) (Vnﬁiesmhy%-(égneﬁhﬂgyl(@ﬂzm j&.‘)yl) -5-phenoxy-

205538y Bo- Bipbenid ity wfle 1 oot UC HPLC
| B8.999.232 o(fﬁwhﬁdrﬁohdZII@ﬁl-lg D@ 'F2NMR [ORAID, SERHE) SBoLS (s,
an ice-cold solution of the benzazegz)l ne so. 17 6g 0. 39
mJ{HD)S 08-8.04 (m, 2H), 7.69-7.67 (m, 1H), 7.27-7.24 (m, 1H), 7.0 ~7.04 (m, 2H),
6.96-6.93 (m, 1H), 5.80-5.78 (m, 1H), 4.90-4.84 (m, 1H), 4.55-4.50 (m, 1H), 4.42 (s,
3H), 3.94-3.84 (m, 1H), 3.65-3.55 (m, 1H), 2.74 (s, 3H), 2.58-2.50 (m, 1H), 2.63-2.45

(m, 1H); ESI MS m/z 332 [M+H].

Example 33 — Preparation of (-)-2-methyl-8-(pyridazin-3-yl)-5-(quinolin-7-
yloxy)-2,3,4,5-tetrahydro-1H-benzo[c]azepine, tartrate salt



fromstep B and |, 8-bi s(di net hyl am no) napht hal ene
(Proton-Sponge, 0.25 g, 1.18 mmol) in

wd 2@sdiobt or oet hane (4.6 nlL) was added 1-chl orpet/lig1008/063043
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chloro formate (0.21 ni, 1.98 mml) dropw se. The
reaction mxture was stirred ?% 0 0OC for 3 hours, and
then washed with I N hydrochl orfc acid. The organic
Iayer was separated, and the aqueous |ayer was washed
ichlo Th 0 tract was
106 v or Tobmo i (PRI L g e 661 11

c bam[ﬁ]a@bﬁﬂ&@hd@ﬁ obtefhyd ﬁdlop\hﬁg fherlﬁoceaﬁﬂt df&tehﬁH@ﬂl Ekdmgle 1
added t e resjdue, The sol ution was at ed

e At W S e B i e ek e
r ?&ﬁﬁ?ﬂopﬁ? %éﬁgo C %zﬁ ;}{ﬂ(e éﬁ "Sge!p 1@ 3f EXarHﬁl% RATERhd MErrhdHoR between

| ayer - chr omat og
d(t)hlmed'(m{t%lt(@yﬂdamt Ranhp? A donctnhydddd-bonm fd]arepin-5-ol and 7-

Bﬁg 8?&$q?@%eé§1n§&&%¢e§b%¥ éi?]l}'l [;ag tq toger 1%@ B and C of Example 10

C BERE)- 2GR ARNRK- §1§/§1d52115—*30y1§5 -(quinolin-7-yloxy)-2,3, 4 5 tetrahydro 1H-
di"chl or onet Hane/ et hanol 7 concent r at ed anmon

hi»dttzokc;]@l@pmef ertrasoweadt BYUE &GS, @%égeas&élntﬁsqah@da}zsai 168 ° (c

0003 ek B3 Bsl 8 b e T U S O 0so6 Ty

and conversion into the correspondi ng free base u5|ng
2N sodi um car bonate gave t he Ndesnet hyl product
mitxamgde 34 4 Proyoratignof (+2-(2-chtorgphenoxypg-nyethgl- Q-Km)y%zm -3-
7.52-7.47 (oD-2,34,5-Etradydr2 1H(hanzold)azepingytagtrace akg
3H), 6.50-6.40 (m IH, 5.70- 5.60 (m IH), 4.30-4.10

(217H), 4. 0O-3MohylHH- (HyH)iazi&36ﬂ)-3,34405(t¢trath)D:1H-
3.30-3.2 : 2H). [02 Tq.a
SBF%ﬁOfﬂ%ea#”%ﬂLwﬁ%ﬂlﬁ% Lfalfpviele phbscgbr o Songt 1B Exarpole |

(4)r5 aat IBat@mlmétlly&l?bky)ﬂ%s%@ﬁﬂqﬁ(ﬂyrﬁi@ilﬁ@tyly-z ac4 sl
owe

wat er

r é@,@hwﬁtl%bmnou[@mzm@ ip pEpHe |0f seMpYdr ('niﬂ@fm omt@m\k@tween

ol PR RURRSFOd So B3eT epie enldpepias gl apd 2
8cilbyophtnad, uél]ngrpr@%dhlféé 41nﬁ}ar &] isd i SieB2MY (DdifaEp(aﬁﬁ)léTgO gave (-
>99°/§ AUC HPLC 98.2% as an off-white solid: 1H N

hloypphaypy)- %rn@tfgfi 8((@yﬂ@am—§ -28:4.3 W}rahﬂi@ﬂlﬂ dd,

; _b%%z% 3?2%11%, fgﬁﬁa%kéiu ﬁﬁ;@ ?1;(1?;>%9L ﬁ)Ias(?amV]vhli%ﬁo’?hd%p fo 12 °C;

6.1H6\IMR6(QI[D130BJ-§QO BHEY $ 6. 1BAd( i SIH)z, 151)78.208.18)(ns 2F)48.09 (d,

Hﬁl’f 3 MO”’(‘%% éFﬁ 0 @9&%9&(64 H?S#béz 31%@54%412159 i 2 Hz, 1H),

| H)14. ilﬁ@n%ﬁ)omm(d%t%sz@ M5, 057 (£32 § Mt 1), BxAEl =79

37- Preparation of
( s 8HE[4.824.29 (mi Hdbl4]5-4.58 ahpiid), di43-(8-3H)) 390-3.85 (m, 1H), 3.60-

e R Py B o S a7 g E s IS D2 Ses e

Example 35 — Preparation of (-)-5-(2-chlorophenoxy)-2-methyl-8-(pyridazin-3-
yD-2,3,4,5-tetrahydro-1H-benzo[c]azepine, tartrate salt

[0218] (+)-2-Methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-

benzo[c]azepin-5-ol was obtained following the procedure of Step H in Example 1

from (+)-5-(tert-butyldimethylsilyloxy)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-

tetrahydro-1H-benzo[c]azepine in Step G of Example 1. Ether formation between

(+)-2-methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-benzo[ c]azepin-5-ol and 2-



[0223] Step A: To a solution of TV-nethyl benzazepine
(1.5 g, 4.1 mol) from Step A in Exanple 36 above was

w@odaed4psnt on sponge (1.3 g, 6.2 mol ), foll owedr/bg2008/063043
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1-chl oroethyl chloroformate (0.49 ni, 4.5 nmol). The
reaction solution was stirred_ at roomtenperature for
2 hours and then it was dil ut 8% wi t h di chl or onet hane
and washed with aqueous HO ( 1 N). The organic |ayer

VaR1o%s g@ deltugl%g rp%deﬁ&re?X%la% ?odfhg 03 1§1Lgt%?fg%ﬁlggfj% Esxarnple 10 gave (-

conce ue o

di )$S(Ql-ohﬁdophbnﬂﬁi)liﬁamkhyaﬁctp&ﬁﬁdzm(@@ll)‘ 8,490 tatahydresi H-The
reaction sol uti on was hen cooled to room tenperat ur

c SFEHt R ZEPRY taﬁrar%éq}b(AH‘ﬁéﬂ’rIé%,P%é%o) 8be Ahegolgignp 10 4-506 °C;

dllﬁ% ohat e, ?W'Sb o%%? @gﬁ%\@sw%ﬁ@%@zg 13-8.11 (m,

cdH() &h84- atgec(m AHY,SCT87.7TIim, CHudet 1p7 40 Gnt 18ht7A5%2d9 Gas2H),

19611 58 Rt AP e h ot SR RR ARl 4t uem. 3HD. 4.00-

hs@z% dﬁl) 9396613%1lezH9 299?1 (7s ?HSJ 28§8 3. @4 @hvm} 1 MS rn:{z 366

des- net hyl’ ‘benzazepi ne . dark oi l

NMR+HEDA 3, 500I\/Hz)d735731(m 2H) 7.18 (d, J =
8.5 Hz, IH), 6.43- 6.38 (m 3H), 5.35 (dd, J = 7.5,
3.0 Hz, IH), 4.10 (d, J = 15.0 Hz, IH), 3.87 (d, J =
1@)&@% 34 Hpreparation of 6+/0)m-(3-t3,5-ddlwAophdfdx§ 2,314 8-tetrahydro-
2 (I'H b%ﬁQo[c]Lnglg;ﬂS yﬁs TPZ ayrig&oﬁ[@ﬂaﬂ‘ﬁ}h@&nq@ﬁﬁ%ne,

des- net hyl benzazeni ne romstep A
above in di cﬁlﬁlot%srret hane (30 rrL) was added di i sopr opyl

e m ne 4 ,

Ziw?robenzg%gﬁ ghlaf%%%on%mor?% © %) %’1 5> Erogl SmPDP
TEeampkclto io THO{40tmbwe@sidded 3 Be;dﬂmlropmm m&gmMO 1),
for. 2 hours. a hen it was washed w th agueous. sqodi u

R oo R G W HE LR I mm%%rg lg(ﬂplawlé& 074,
WaD3Ghh8H aPMin RAGHHE UTha & ARInEARCaMs &Hed al fdom

vacuo. The crude product obtained was purified b

y
f keageragaicdomOQ hrortest; @gd ﬁbmd (trexginesitet Fyd filetetvedsaliluted with
esired -protect.e

5to 5 ' )
B g e g pnl iEbytSe SRR BONi s Bsatiap ag wel.
7 TS fiftede was &&ent%at@d {Iﬁder lréd)uced7pr335u?e t@%l&éﬁ bl%lﬁ)n oill - Priification

(70_ﬁ.ﬁle(rds1d@ by 10 cpikmn spomoanby S qraforaighen 59340080
ahIOBOQOrni/gggrOﬂ%nolf%veﬁg éa;{ %ll%ﬁurzﬁe agaf éﬁh%rgbﬁl gé 6vAfklch was

Zh&ed xb@t?oz@rur&teepuﬁcaﬁ@nalfmm (opCef smmmbza) Q.37 62 (4, 2H),
fromstep B above in DVBO ( :Swere
)_

ad déddbf s(8d4 Haddi)aﬁd}‘di Yoo H)0380-5¢%7 (Zﬂ J1H 3.8Adm, 2H),

PR g} 30849 68, An, 230 (TR 22 MaTRihe W

I {022101 s(dip Be:lpyﬁ pm@arshlund) betheagankidi(6.8120 0 Brainbagatidlly pure)

( %o%nzstgp ACinll64 dioxane (1 mL) were added pyridazin-3(2H)-one (94 mg, 0.98
mmol), N,N’-dimethylethylenediamine (35 uL, 0.33 mmol), and potassium phosphate
(0.35 g, 1.63 mmol). The mixture was purged with argon, and copper (I) iodide (31
mg, 0.16 mmol) was added to it. The reaction was heated at 110 °C for 16 hours.
After cooling to room temperature, the reaction mixture was diluted with
dichloromethane, washed with water and brine, dried over sodium sulfate, filtered and

concentrated to give the crude product. Purification by reverse phase semi-

preparative HPLC (5% B to 50% B over 35 min; A = 95:5 water/acetonitrile + 0.05%



mmol ) was added to it. The reaction was heated at 80
OC for 3 hours. After cooling to roomtenperature, the

WO e@stiios2 m xture was diluted with ethyl acet aP@r/US2008/063043
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washed with water and brine, dried over sodium
sulfate, filtered, and concen& ated in vacuo. The
crude product obtained was partially purified by flash
col um chromat ogr aphy (hexanes/ethyl acetate 95:5 to

6 Ok t [ £ r t ter >

Q"Fé. }31 959 a%&yﬁllgr?leﬂ)@a%rl i g \(/)v 0@9@ ?%cg%ﬁ%elgfoélplﬁfﬁgthg

ﬂbdrtrcwpendlﬁg fibe bl rueimgt N maﬁ c(uﬂboﬂﬁe gaveédthd Gowpted product (202
partlal pure) from step

61 61%) B anaI&]Y@wa%%[ H lﬁMRa CEJQ? sgf MeME) 89 -4 (dd. 52 3.8, 1.7

TR i1 SRR EORIN T (OB i SRR, 4 Bo5 70

W(ﬂhth)’ GOID- 64:0 (rabsmy, 5B8 (dinut 62, 11,Hz,-1H), 4.05-3.79 (m, 2H), 3.37-
Bi S%dl phen ﬁhosphl ng@terrocenedl chl or opal | adi um (56

d &) WM. dtdedd ¢ HE 2mM0x2-07 81 2hi ch was
d 0
2 Teat e St?e&i C801"0 % {0ko ! BRKIOR: ofﬁ{etlfe[hz&gﬁlgge :@%tﬁég, 0.39 mmol)

enpera reactl on m Xt ure was
wiftom sielmlalamid@bm@mmthmahm@napmumlmt(@rotamspdmgene 25¢, 1.18

d fil , d d
e | >N B i ok el nelipor gl yorrase (021
C Q{LU WQSCernQ [5%9[9)\}1@@ hynd i G oh ARE RaR %ﬁff@d et (6?39 Hburs, and

d6:4), follo by preparative thin |ayer
c HmMSbgi wph)H\Klmdaxmhbmr@tdq ahlel ergttha t&yler ®Bs Fpatagedgvethe

benzaze al.t.ial l ure yel |l ow .
SRS TPt Ehed waBRFombai S up So Ml o niecgpet was
PUfibd bedtrhesiliP2ifhte; Sﬁl@d?ecﬁand-r@btﬁer&f&té& hrRr Rfdutd¥epressure, and
prot ect ed benzazepi ne g partially pure) from
{:3)

ststhapo] (4-Zamd) xtag ﬁ@dedfto éhecnqﬁl rdie tialkygion vagrhyateghander reflux for

OIRIAL o Podfly RLEAUIR, DO B8 HTUARERANA S {2nd ik i

r éaet clﬁnmm@gtaplhg (9@19 1sfi¢hlsrechetliané/arthaheliacadttitel dndhonium
36 hours and then it was quenched w th aqueous sodi um
h;l}wreﬁda)sga(vgm)artlaélmuﬁcméf&ﬂ% the-pyrEfiabed R DFRRABNA &ig layer

cﬂroﬁla’z‘&g‘ﬂé ‘Zﬁs gh. 95 grl eogblﬂ%age/ E&Bﬁ‘&%o Jﬁ&tea%gmm&n

organi c Fact was over 'sodi um sul fate an
c hmdxemde}atf@ktbwed yacuase fiese scmﬂmepxr@tﬂmHPbﬁt(aﬂ)%dﬁth B; A=

(A BAPe R HEDRAEY £l n G PeskBUHAACT 30.05% TFA). and

h)é@ﬂv%%‘él&?mgogthg cgrr@splan@h‘ﬁg e Pade us'irfg N ‘é@dlﬁllﬂeca%ﬁ%tggyé the N-

benzazepi ne ( as a white foam 1 NWR
NHESmﬁ(ﬂmp&)dudt 8l57hﬁg (ZS%)I: NNR3I30( 5H4, H)DCI?) BB98-d,83X(n% 3H),

(2647 ) 1 284 85 tm 2B BT . By & b g So-

(m60l (), 115, £%0-4d0 (sh, THL2 60-5D0 (dntl 1), 56013 48 (md 1H), 3.30-3.20 (m,
1H), 2.20-2.00 (m, 2H).
[0222] To a solution of the N-desmethyl derivative (44 mg, 0.11 mmol) in
methanol (1.5 mL) was added L-tartaric acid (16 mg, 0.11 mmol), followed by water
(6 mL). The resultant solution was lyophilized overnight to give 2-(5-(3,5-
difluorophenoxy)-2,3,4,5-tetrahydro-1H-benzo|[ c]azepin-8-yl)-[1,2,4]triazolo[4,3-
a]pyridin-3(2H)-one (60 mg, >99%, AUC HPLC 98.2%) as an off-white solid: 'H
NMR (CD;0D, 500 MHz) ¢ 8.21 (d, /= 2.0 Hz, 1H), 8.14 (dd, /= 8.4, 2.1 Hz, 1H),
7.86 (dd, J=7.1, 1.2 Hz, 1H), 7.65 (d, /= 8.4 Hz, 1H), 7.32-7.21 (m, 2H), 6.76-6.60



15.0 Hz, IH), 3.57-3.52 (m IH), 3.31-3.25 (m IH),
2.21-2.1 1 (m 2H). The racem c benzazepi ne was then

wo ewelivies2 by preparative chiral HPLC ( CH RALCERCTIS2008/063043
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col um, using 40:60:0.1 heptanes/2

- propanol / di et hyl am ne as the9 luent) to give the

(+)-enantioner [[a]25 D +42.0 gc 0.067, CDO 3)] (49
) and the (-)-enanti oner [[a]25D—48 0 (c 0. 067,

t ep a, t
Sl ng e enan ?Te’r ﬁf%?gégéﬁl r? ne ’hg{b &lj d24§HZ 1H), 4.60-
Z4t4ar(han Ho, zaa;(n ¢, 2Hp13.9042.80 oy, V&Y, S65-3. he(rmesﬂ) 2ag0t2.30 (m, 2H);
sol uti on was kyphgllzed to give the correspondi ng

t &0t May @/l
(+)-8-([1,2,4]triazolo[l,5-a]pyridin-6-yl)-5-(3,5-

di fxaﬁll 1O PR Xl)ati%nzif?ﬁ-)? a‘ilﬁt( z/?@ég% [}5- yrldlm 6-yl) -5-
OJ 99% asa(g %ﬁ]ﬁ“ﬂlgr%\epa}(y %]g c zbzeplne,

9.12 (s mji”étezfe“(s IH), 8.04 (d, J =9.0 Hz, IH),

, = .. 1.82-7. d,
! l@87272§5 Hz, ! | ﬁ?e,p 4. 78 a(SE'@lO% ngzvﬂ%stﬁglﬂg%pzwpmﬁd S g@.“(ésnm%l) from
g gSteij m %ﬁaﬁgﬂé Hg6 Iajlﬁal_\lr)e @iﬁagdgé? gro’z%tfszl)%rig gzj I—é’l é’? Ir_Il)nﬁ’o 147132 l(l)owed by
(3 ;chB)rQGbﬂ)lyl. cthlﬁef’o(*matello.ﬁé nﬂ,,@l.fi—m,mdlm Tﬁe&e&zti’oﬁ.sﬁm’tipm.was stirred
I 2.57-2. 32 2H) : m z,..39 . Hl+.
( B vogfy @ fivgraiife fafla i progthed Byt aiticed Mgk piomastigng and
U QRIS é(ciueo@s Act 85 Y. ETKAGYAkO 'la{yef'bvbﬁ%)ﬁfa@édaéﬁéd &Rr sodium
Z-tartrate [ AUC HPLC 99% Chiral cél as a white

s ollfade andragerntiasabinveagyo. Chizapyidue obtamed svas mﬂ;o Ivgl gmethanol

( éﬁd %e?pué%? 9)9§8 (\T?lhut%% H? I’leo r?ala]%ﬂf)n( g'?lut?n Wfasgﬁ%coo e%gto q%on? 6
( eshapodattit, 50nc&nt5até‘d21.n wlakdho. ﬁh&ﬁtsﬁhe obtaméd 5/alsﬁlss¢ llv&d in

5.83 (d, J =7. 1H, d, J =145 Hz
4d§4}10(@{netj}ane ]’_\@S@dpﬁlth qlqlbeousglsoggm(l icarboppte, dr@dgqye{ f,odlgm sulfate

4 7
e bl yp e Aot Badgidinggfi s plfifely Sih column
( thro)na&gr@mlc{ﬂfchlmmmﬂhaﬂmwhpwu dmzerrtra@edydn)mSm(lﬁ], Ibrdroxide
difl h - t et
' é@ﬁ’?@?@i §2‘§§1’y‘¢1§> oy s@gs gty F@mqpnﬁ@pl% TR70) as a dark
t b 4
oo (RN (DI F0ORALS PAE g el 2t 8 (B TRS e, 11, 6.43-
363l (ar, GH6 5( i} (ddl,uﬁ FOhi?,tSI‘(DHy) By, 4da@gdne=(16.016z,d H)03.91(d, /=

P ol B S BR Tl Dad Tt &f Bigs20kdD g g™
[6ﬂ4gr gon fs%g RORHS sob@idH SUhE8es-methyl benzaz gme (1.14 ¢, 2.1

i s(di phenyl phosphi no) f errocenedi chl or opal | adi-m
( Bﬁncntg frotn OB6A rboV 9 1nvda@11aud@dlano (iGmLDrmﬁ addsd dakomrbpyl

\;\%Marr]rgge R)efbt rni 3 t6 n?r%o Eﬁrméott‘e%%nse l-sul enryl &l 01l*1éien 8) 4‘90 22
mmol). The reaction solution was stirred at room temperature for 2 hours and then it
was washed with aqueous sodium bicarbonate and 1IN HCL. The resultant organic
layer was dried over sodium sulfate and concentrated in vacuo. The crude product
obtained was purified by flash column chromatography (hexanes/ethyl acetate 95:5 to
50:50) to give the desired N-protected benzazepine (1.1 g, 63%): 'H NMR (500 MHz,
CDCl) 6 7.79 (dd, J= 8.0, 1.0 Hz, 1H), 7.72-7.62 (m, 3H), 7.45 (d, /= 1.5 Hz, 1H),
7.40 (dd, J= 8.0, 2.0 Hz, 1H), 7.16 (d, J = 8.0 Hz, 1H), 6.43—6.39 (m, 3H), 5.34 (dd, J



tenperature, the reaction mxture was diluted with
di chl or onet hane, washed with water and brine, dried

wor®s/1swsei um sul fate, filtered, and concentr at BCI/US2008/063043

10

15

20

25

30

vacuo. The residue obtained was purified by FCC
(hexanes/ et hyl acetate 95:5 t8745:55) to give the
prot ect ed benzazepine (0.29 g,/ 'partially pure), which
was used in the next step without further

pur; § i Ztc@g f@zg%ig] Jszlgg ZFSZ 1{8 4??& F&‘ | p31s of ﬁﬁf 3,93-3.74 (m,

pr ot éc pure
SREp, 23 AL2M0E(n,I2H. m xture of d| chI oromst hane (3 m)
and et hanol $8 mL) were added potassi um car bonate

(002381 g, 2. Btamrfolho arplution Jphehomige(li5gm.0 mmag) e sfep B
Tgﬁonegﬁ ¢N188 (Eb ﬁ‘LLj rv?er@@&deﬁtﬂﬁ(gﬁgccﬁ%togﬁ’mlﬁ] % Hhfmol) and

hour s "an hen uenc aqu ‘ous
s pdiasninhiacaato 049 g, 6.6xtimabt dte wiktireawas furpedktvith ergoh for about

D B - RSO S BrRE il L D12 € 0.16
T'ﬂrﬁn&? Wlgaicady et TRRL&CREA wiR B Afdoed RY 3MoBRAA dr 6oling
thin layer chromatography

( ¢ mhowﬁnvmahamehﬁmahmmmﬂmmﬁowtdﬂateédmanﬁbm agatate, washed with

i A 0g BdC g7 bbb ke RS R SRR RR i he
! 015811%6 G’odué‘f] c'rb_tﬁg@d s pdrhﬁtl,ly ﬁurﬁ%d(‘tg/ ﬂal;hvcoﬁmgl d;ﬂ%(%rghtﬂkﬁghy

I Q}exaryesépyh}(l @ectatg 05: 58t0(90 41)) tp g.lz'e thq.q;esurqd bqyop@}e ester(1gt @
5.49 (d, J =10.5 Hz, |
Hé%‘%laf%p‘“%) é;igelg’%ﬁé"% '4.02 ( fj J =150 Hz, | E)o

3{@6]3 51 (Stepll) A rﬁlx&ﬁe Bf e ‘t(oﬂ@natd—ésterZO 39g, Q7G-ﬁm(1(m part1a1
231] To,a solution of this freebase in netha

greé%fe@dst@ ¢ aPovs ﬁcbra%lpdl Zsﬁﬂrr}aé\al@[ﬂ bylrgdae. (0t 0.93 mmol)

STYPLAP coabi b ot beeduh rA e A
y ml9), v&shpubectetittaimgon Gorl abbiue]rﬁ)zm[nuw]saj dpl ne, tartrate
S&ﬁ&ﬁ WS H%@ﬁ?go%éeréc@ rl]or\%{oall o ;_éj b7€%r|;llfgl\{Rg/as added

| 't'(') the %119@1&( ‘ilxrhle]h Was7 th@n h'@ated {%80 °C f%@ 2(ht0ursj Efte? Jsoéhﬂglzto room

| pgmpe@atm, req}:tlﬁn mlgtumwasgthutedawﬁg d(thorgrnethgne@ quhed with

I ater j}nigrl%% 'dl‘lt%d 6V%§%6111_1|ZH‘£ sul% ff'tﬁre oértd conﬁengg'?ed n VaCuo The
e%‘f’du% BRuirdwd fidd 65113, 15601(11!&!&1 hidmat .35 (m

{I{g ESOI \ rrvivzs%o I\/E i Cle%ggr-éﬁh reparation

0

1@h1¢>m}ﬁezha(ns/n(lqh@ma L? al @gb@ fh efﬁkkwf)d by prep#ptivoths layg.
f_éé‘ﬁ%o%%&’ogw%hb (HRRPARLELAAGRI RS 0% !9) RY EivE R RZ&ife (0.27 ¢,
( partikHZ piR) 43a Peltbivf balil; opivdnoasysed indthé nbxttsedpraiyoit Gurther
 RESog) azepl n- 8-
[0227] Step E: To a solution of the protected benzazepine (0.27 g, partially
pure) from step D in a mixture of dichloromethane (2 mL) and ethanol (8 mL) were
added potassium carbonate (0.18 g, 1.3 mmol) and thiophenol (0.10 mL, 0.92 mmol).
The reaction mixture was stirred at room temperature for 36 hours and then it was
quenched with aqueous sodium hydroxide (2N), extracted with dichloromethane and a
3:1 mixture of chloroform and 2-propanol. The combined organic extract was dried

over sodium sulfate and concentrated in vacuo. The crude product obtained was

purified by flash column chromatography (dichloromethane/methanol/concentrated



yl)pyridazin-3(2 H-one, tartrate salt [0232] Step A
To a solution of the bromde (0.3 g, 0.8 mmol,

w@2008i1adoBy pure) from Step A in Exanpl e 36 in PCT/US2008/063043
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1,4-dioxane ( 1 nL) were added pyridazin-3(2 H)-one
(94 mg, 0.98 mmol ), L, '-dinethylethyl enediam ne (35
m., 0.33 mmol), and potassiu ghosphate (0.35 g, 1.63
nmol ). The m xture was purged with argon, and copper

E :a_:‘n)é%lj o%gurﬁi ?\%&r% léigt@(g é)OQ @q t%ﬁ 18)(}) %V%gﬁi?? geus%ns tﬂyi}o?nzqgepme (102

caql, 59%) ©9a OGBS LIPEr MR €5OOH\VIHZT@BG139 Q8. 771 (%! LH e 8\3aSs, 1H),
diluted with dichloronethane, washed wth water and

bri%ddd, .47 |8e5dHév1éi) €36i(ddn/sus at-8 Ha il Hy.r 467 4drfen, 2H), 7.40 s,

byplﬁ@gé(? ;%te aise Iséelrgilot%%eg‘%r F%ngg gk}g fto 5%&1@ J=

oveN 3R 1H)m SA-3529Gnm,5 yas 81/ Ree (o HY, lee 2‘1@(1@5?/H)TF'H16
B = 95:5 acetonitri]le/water + 0.05% TFA).,  an
CEAFTBHGDBRAZCRIG W Wﬁ@gﬁbhﬁdpl‘ﬁgmﬁ%ﬂb@é éIPé& GﬁaﬂMLCEL

RIS ek SOSN8y clup o v
I—Iﬂ’me(ﬁm{mit@ﬁep [[i0e]8p 92 0Py 0.06% IGDGI 2 (49 manend the 2-Rghantiomer
64% ,.as a pale yellow foam 1H NMR (CDCl 3, 500 MHz) d
7118970 8.0 XcD.007gCDLIp] (4o mgk) | 7.51-7.48 (m 2H),

7 d, J 1~ .
(ML 5. BB 2% ey T Bt My By JrgligPves
| bl)ldedAL Bbtadic Z&d,( fdilllo%bﬂ by &a&? 3he 665(1Mnt |sb'l)1t1013 wh0 1§%h8526d to

(m IH, 2.32 (s, 3H), 0233]
Bglwdh%@prreééortdémgﬁa@{ﬂtwlb r(+a;18 ({h%,mtli@ﬁ@a\(z[épﬁ %ileyr(l@n@yl@ﬁ -(3,5-

0

SRS oy Bk o WAL atearede PR g UG L C
999%, QFRiraiel QJ 99 Lasx dhﬁehbcﬂfdoéﬁl mamR (6(40 MHﬁ,)CDy@s))aﬁdﬁdw(s
1-chl oroet% chl oro formate

dﬂHb,v& $(s, THY & Qe 7 orP- Ozt Uﬂ)@ 7\/385(618{ T r9r0eHZ altH)o7 )&ﬂ & (m,
ﬁﬁ?“?’& glaa.')d 1 hen Y‘ﬁg%‘% (‘aéf'dat =] 53151901@1)08 5§ (& 9'43'7 S bz 1H),

e’’organrc |ayer’wa aque
WaS3wdshed Onie,h Hi ¢ 176 ¢d, o/heemarﬂz llﬂbl,el SO/ rel. ngaHﬂ); 4 40 (s,

Xt@éﬁcé e e R
593 Yy EC& g- gltjlﬁtr{a%é!oﬁf"? 3] pyidin26! ty‘kb E%S m&@@feﬁgxy)

under re hour's, and c¢oncen under
r édﬁfbédetmhgé@u}lébeﬁﬂ[ar]ﬁmpmel, értaﬂuyatqinﬁéﬁéf@m@@%mmalcel oJ

a6 6 OE R aal mB TR PE e D QIRUD St i 845 (. 11D, 8.04

h ial |
RX&J'UOX!) 98l 9?1297 gﬁ;(& i7al 4 y rRUT ), “7%2%'7@ (rn 2H), 7.67 (d,J = 7.5 Hz,

purificat preparative’ thin
c hHomT@aidag Fry7.§,955 Hz511), 6.55 (t, J = 75Hz lH) 5.83 (d,J=17.0 Hz, 1H),

9 @ PIR4 A0S IR N300l AOTES M S A ATPIAHS 83 (1,7 = 100

Hz, 1H), 3.64-3.57 (m, 1H), 2.57-2.32 (m, 2H); ESI MS m/z 393 [M+ H]".

Example 38 - Preparation of (+/-) 8-(6-(difluoromethoxy)pyridazin-3-yl)-5-(3,5-
difluorophenoxy)-2,3,4,5-tetrahydro-1H-benzo|c]azepine, tartrate
salt

[0229] Step A: A mixture of the boronate ester (0.45 g, 0.76 mmol, partially
pure) from step C of Example 37, 3-chloro-6-(difluoromethoxy)pyridazine (0.16 g,
0.91 mmol), and cesium carbonate (0.74 g, 2.3 mmol) in a solution of DMF (8 mL)

and water (2 mL) was purged with argon for about 10 minutes. 1,1'-



hydr oxi de), followed by reverse phase sem -preparative
HPLC (30% B to 50% B; A = 95:5 water/acetonitrile +

wWO203%1D8A, B = 95:5 acetonitrile/water + 0.05P€TES)008/063043
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andconversion into the corresponding free base using
2N sodi um car bonate gave t esnethyl product (23
ng, 17%: 1 NWVR (300 MHz, d 8.04-8.01 (m IH,
7.52-7.42 (m 4H), 7.09-7.05 (n1 IH), 6.67-6.63 (m

‘(2r%&s(ih%;‘?n@l&@é@g&%erto%ﬁqaﬁﬁhﬁ&ép%Hggxrég%(llrn;?,) (%9;16’ %%io‘b 985 added
2 t2fhe 2niQburd, WhidHyvas {h2 Béa]ted]' & 8 O$I)folpl12Ih©[11rsOfAfth1 @ooling to room

i V-desnet hyl deri vat.ive qg in net hano
( temperatusgadic sprebign MiKtyFg ‘3?& fé:l ed wﬂ(l élqlabbbml@ef@enwl}e with

fgﬂjakﬁ?@@&i bﬁ%e VL8 Vé15sofﬂ'u)m suTﬂ?e ?"?%f‘éld_ 1 (%oﬁ‘g%'_te‘?ﬂn%cc’uo. The

| yophilize overn|ght to give
dirdsiduo robrahlmdo/xgs)puﬁﬁféd by F(Cetheadmedictryl acetate 95: 5 to 45:55) to give

H benzo[ c] aze ri dazi n-3 one, rt ate
S g} 4 Prt’@%teejrg M%Fmg >4 puﬁ( ngzch 3RS 61?? Fq Rext step

Sqllﬂhgutﬁiﬁhyl\ﬂﬁr EERRGD, 500 MHz) d804(dd J = 3.8,
7.69 (d, J = 1.4 Hz, IH), 7.65- 7.64 (m

2|H)2307 48 ( Sd:,p B Fo @scﬂuthzl & thi prolteH)ed bknwepmd (0.39 g, partially

6 pgl‘g) ér 02178&(% apéﬂe 1n5a 1§ %re -?é gitcﬁ,%m?lp's:th (_}s;m%) %xg) é(tmnol (8 mL)
| ere é’ddéé Poﬂlsﬁ@m(cﬁibohid): 040 %92 (l$nm81|)ﬂ1nd an&ﬂreﬁolQS 16ML, 1.5
IH, 3.58-3.47 (m 2.21 ESI VB i 7

3 7o lmtqlqreag;@rrpm@rq was s‘p:fr@(bgltrrgpmdﬁmmral for ZAdpours and then it
(38T BB S 84 e Pl SR TR 5 e of

Hoklozodprne hiedz BN .N€he ta@nbined @rgSﬁlb tex{r&z 8\&]5 dete Dve‘k sod‘@nﬁsulfate
ure of the bromde ( 1 mol , partia

pami yorcrpiFated Bpvasug-nTksemps Broslect &1%@3wmlg@@fi g)yepreparatlve
( 91119 Ya T clgoﬂgto:%g%lhg é%@glonhﬁe(tﬁ)d ﬂﬁ&hfﬂo‘%ﬁ”&ﬁﬁ&@d ngm%%lum

e mxture was
phy@}eﬂldw%w h)rtg (gmefthe ragbout be.h@ampmﬁt(laﬁ mgo4) ds &yellow foam:

bilsg%iv,gg%% SRR L S0 QLS ALen P opgl LAY UM (B 1), 7.1

Sc?& 5 @b, ?9}&@1@?2@&?% 92. O/ﬁE %) C’P@ gr ; 9/L%.6 qgi‘ﬁz, 1H),

nper at'ure, the on mxture wa i tione
bétM/E(én] wat0eHz,alit), i4ah.89 enedMphe9 (EIhé mqm Eust), dyasr(d, J =

“’%‘iﬁfﬁﬁﬁaﬁﬁ%ﬁcﬁgﬂ— 708 ATt e et st 314, 2.30-

vatRrhbpi dried over sodiumsulfate, filtered and
concentra ed to give the desired boronate ester (1.24
gl023dlide) adoa doluaiok obithis Whiteke wamcthemd was atlthesl hactaric acid,

tfoelpovvedtbtgrovlv'latlterp ulthefrleé: :iltant solution was lypholized to give (+/—)-8-(6-
(difluoromethoxy)pyridazin-3-yl)-5-(3,5-difluorophenoxy)-2,3,4,5-tetrahydro-1H-
benzo[cJazepine, tartrate salt [AUC HPLC 95.4%] as an off-white solid: 'H NMR
(CDs0D, 500 MHz) & 8.25 (d, /= 9.5 Hz, 1H), 8.13 (s, 1H), 8.05 (d, /= 7.5 Hz, 1H),
7.76 (t,J=71.5 Hz, 1H), 7.69 (d, /= 8.0 Hz, 1H), 7.48 (d, /= 9.0 Hz, 1H), 6.74 (d, J
=7.5Hz, 2H), 6.55 (t,J/=9.0 Hz, 1H), 5.84 (d, /= 7.0 Hz, 1H), 4.74 (d, /= 15.0 Hz,
1H), 4.49 (d, J = 15.0 Hz, 1H), 4.40 (s, 2.3H), 3.84-3.75 (m, 1H), 3.65-3.56 (m, 1H),
2.54-2.35 (m, 2H); ESI MS m/z 420 [M+ H] .

Example 39 - Preparation of (+/-)-2-(5-(3,5-difluorophenoxy)-2-methyl-2,3,4,5-
tetrahydro-1H-benzo|c]azepin-8-yl)pyridazin-3(2H)-one and (+/-)-



[0236] Step B: To m xture of the boronate ester (0.3
g, crude) fromstep A above,

w®20s0mo8]f | , 2, 4] triazol o[ 4, 3- a] pyri di ne (0. 32PQr/U320681063043
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nmol ), and cesium carbonate (0.80 g, 2.47 mol) in a
solution of DWF (5 nL) and vvat@r (1.25 nmL) waspurged
with argon for about 10 m nutes. 1,1'-

Bi s(di phenyl phosphi no) f errocenedi chl oropal | adi um (40

, 0.05
{Tﬁen heat e % H%gghé{l%ﬁ E3IH g( %l{rﬁiyg\ggllﬁbg\%%[clazepln 8-
room-t eﬂperalpl)’ Eta] ﬁ"fe)& tIre was d| | ut ed

dl fé&?éﬁglroﬁﬁearé T % oA PG5 S A% Mo rtiatly pure)
CHRGESp A BExatipe 3€H HyRichhalngd) Was Rl byﬁaiaztm@w)-one

reverse phase sem -preparative HPLC (5% B to 50% B
o m500.98 mmad), 2, gsdﬁnmleﬂlyboedlammr@ﬁ aL+0.03 0596 T rRAd

= 95:5 | el t 05% TFA
RSB P a RS ol P asTBAM M4° h LB NS hyitsfreon. and
S @ h 3R\ 1§ 25 RN@t @né @ 1% ﬁ'iﬁlol)l'\?asca@lﬁgdl et PTRAKGEidn/WadWhated at 110

as a brown foam which was resol ved by
pf’ @ peir Kt haves. chfteratooHipy © 00k mmmwrml@ rﬁlagtmn mixgprnagvas diluted
g%atégcii%l%rglﬂ%ﬁ{?gg :\%{ Ii]le(? gzg%éﬁrv@aﬁe)r an brltng¥ rf I%]Fr gsdu}rrllq g“ulfate,

Efifbiteld O4rRY cofciSitc@iLb jgtetthe ctude bloasbt. CIQﬂrllﬂﬂmtlon by reverse phase
chr omat ogr ap%ﬁi di chl oromret hane, then 95:4.5:
gAY OFBRE H Akra el dhover S8 meandradsd “@Fﬁ‘i@ﬁ‘?t@h’ffﬂle +

Ny @9 ER) gLlood.€ gPe‘f@u{ég%g?e{ afq @ﬂ‘%etﬁ’yA) a}ﬁldnc%[‘[wersmn into the

Enant | oner B was su o further
puotréspoadihg freé Eirﬂel%éh:@ﬂN Q‘dlmﬁlcambfmata ghvigth8 Qo@edprbduct 2-(5-

N
d??ﬁrs’dragnﬁS(%@) e %2012 rn 64%) as nptale ¥ellgw foam: 'H NMR (CDCls, 500

or onet hane/ net han / conce anmoni um
hywti oG 189 (dd, 023¥ 3, To He, $), UtSlen4®{meRidnt7iddndr./ A 8(28z, 1H),

tzgf-’z 215 101 3.0 By 0.5 e 40 ol o Bt 22- (4 .
; &Iﬁﬁggp‘iﬁ{ Eﬁ?ts §P}xt trs:(lgig (1)1.@253 id@@?'dn' 78§ 200 Mg 26-2.05
ahpyH)di n- 6- yI) 5-(3, 5- d|f| uorophenoxy) 2-nmethyl-2,3,4

28k AR ARGl 8GR B S tichepigd .14 3015 mmor)

Ej[ﬁghgﬁgﬁ' A%ind |_1|) A Elséﬂlﬁ@?hy@@ﬁ@}ﬂl}%ht MM%(‘(%—@BOH}_%%O@ 2M8z) .07
1nm0111mh2(dmhlc29§tha® @4 r@ﬂ) was ad@d]l- Woropuhyl cldorphorfnatr, (0.19

6. 53

7HEL alz?% qlﬂj)% (ﬁgp%lset E]ée ?eacthnl_lﬁmxtl&% ('glél:recg?_b()? é Po’r 3‘11ours, and

4 tHb3-wasBEY (ith 1NH ydrebh8&icGacidt THY orkidic 1aycbBasSschdralddl, and the

IH), 2.83 (s, 3H), 2.58- 2.31 gm 2H); ESI M5 nlz 407

[ Rqows layer was washed with dichloromethane. The combined organic extract was
dried over magnesium sulfate, filtered and concentrated under reduced pressure, and
methanol (4.2 mL) was added to the residue. The solution was heated under reflux for
2 hours, and concentrated under reduced pressure. Purification by preparative thin
layer chromatography (90:9:1 dichloromethane/methanol/concentrated ammonium
hydroxide) gave partially pure material. Re-purification by preparative thin layer
chromatography (95:4.5:0.5 dichloromethane/methanol/concentrated ammonium

hydroxide), followed by reverse phase semi-preparative HPLC (30% B to 50% B; A =
95:5 water/acetonitrile + 0.05% TFA, B = 95:5 acetonitrile/water + 0.05% TFA), and



[0238] To a solution of enantiomer B (24 ng, 0.06
mol) in nethanol (0.5 nL) was added L-tartaric acid

w@ 20081041082 06 nmol ) foll owed by water (4 nli). TPET/US2008/063043
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resul tant solution was |yophilized overnight to give
the correspondent tartrate saJn(}l of (-)-enantiomer (32
ng, >99% AUC HPLC >99% as amoff-white solid: [[a] 25
D-54.50 (c 0.1 1, CD3OD)]; ESI Ms niz 407

@gi‘k&%ﬁ%ﬁﬂj hI% L?Agltrlr%s %ﬁlfﬂg F%% 'b?t%% dl%él}éﬁ% 'SO(ﬁI;fr%Bcarbonate gave the N-
( aeﬁnéih}fﬂpﬁ@dlﬁpmr}ﬁgylﬁﬂ@- he NMR -(20BMH L DL 152y, 94-(8 -01 (m, 1H),

Hbenzo%zc azepine, tartrate salt %0239 Step A
m/»ut-&2 67, 4%7@&70%&@, 148k 66700 R(ngy, 2 rééé)6 4Q@m1§i)e§>70-

3 c Ior’gﬂ@ ‘?%‘?%1086%%%1 h4o(>)(5y pyrrlndélil? n3€50(629§mngb 29219205 (m,
), and cesi um carbonate (0.80 g, 2 47 mol ) in a

solution of DM mL) and water () was purg
wil9334Lr gon flgra s @p oi@qWﬁgqr@gthylldelwatlve 21 mg, 0.06 rnrnol) n
B h
h?e%r%hggﬁr}}{tf?gigcls&eg gﬁ{lgﬁi@@l g@'{n%kb glr% gﬂﬁ‘& v\!% %L&%d BPwater (5
t hdr). Hbatrexdltarit 58E1t1663v<fa® ﬂyQ’phﬁ'mad sverAfgheto givo(/HeR-{B(3,5-

oGOt R HE UGG b TR EHC BT B b 2o,

didrgshe QYIE (30788 naghblmsdldmteor fi ‘%l)ta§ bR AR solid: 'H NMR
concentrated. The resi due obtained was purified by by

r é@Bg@E PMESIEIZ3 S18.04pidepar atd, v e HRUED( 560 Bl.tio- 58%HB 1H), 7.65-

DY Bgar Bt Siid ¢ i Dk B 075 Bk 0 5o 0 121 ED/6.73 (e,
CQ@V@@?E&Z' WP 6195, @’P(rﬁeﬁP)O@@M@ﬁ (n@elfﬂa@ @3-%558"@1 21'1‘@[) 441-

odi um carbonate to gl ve the coupl ed product
32039 (maf Ha e 36s, QHQ;CBI &fedl 68)ympiﬁhdrﬁt-3 é%(mhllﬂ)aIZ ¥ELY (rn 2H);

P using 80:20:0.1
hggk m@/&@g}\@ ol / di et hyl amine as the eluent) to
gi ve enantioner A and enantl omer B. Enantioner A was
ﬁh%@l@@h L Préﬂa‘i‘ﬁ‘hot?@f ?—%ﬁ LYURPAYol0[4,3-a]pyridin-6-y1)-5-
rcnioro 2t 4%01'&38‘2 ?Idro 1H-
d| chl or omst %ng gpc ﬂt rat’éd anmon
hydr oxi de) t’races o di et hyl am ne.

o cati oﬁt @éiu %Aié@‘it el b A0 Agb arospmg. pariaty
hﬁﬂﬁe?ﬁ@ﬁf athANeIEkaingle By, p@fagsmrﬂacdt&te (@Dwgneo 36 nfnd 1) eweed

ash col um chr omat 06%r ath (di chl oronet hane, then
99isfpinacglatoydbormm @§:92 ) was added DMSO (21 mL). The mixture

SRR RS O SRS o
nis(dplhympiobphine) fomecérasdahlor&pdbladium (81 mg, 0.10 mmol) was added to
it. The reaction was heated at 80 °C for 3 hours. After cooling to room temperature,
the reaction mixture was partitioned between water and dichloromethane. The
aqueous layer was separated, and re-extracted with dichloromethane (2x). The
combined organic extract was washed with 1:1 water/brine, dried over sodium sulfate,
filtered and concentrated to give the desired boronate ester (1.24 g, crude) as a black
oil which was used in the next step without purification.

[0236] Step B: To mixture of the boronate ester (0.3 g, crude) from step A
above, 6-bromo-[1,2,4]triazolo[4,3-a]pyridine (0.32 g, 1.64 mmol), and cesium
carbonate (0.80 g, 2.47 mmol) in a solution of DMF (5 mL) and water (1.25 mL) was



m.) was added L-tartaric acid (6 ng, 0.04 nmol)
followed by water (4 nlL). The resultant sol ution was

wo ywphiloszed overnight to give (+)-8-(6- PCT/US2008/063043
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(di f1 uoronet hoxy) pyridazi n-3-yl)-5-(3,5-di fl uorophenox
y)-2-methyl -2, 3,4,5- tetrahydro-1 H benzo[c]azepi ne
(Enantinmer A), tartrate salt 4 ng, >99% AUC HPLC
>99% as an off-white solid: [[a]25 D +53.1 (c 0. 10,

8.26 (d, J = 9.2 Hz,
Caﬁl%%’glvi@%(%ﬁg%ﬁoﬁﬁ&ew)lg 04 (dd( 3=17.8 1.8
HBis(diphenylphtSpHihe)fekroecdddi@ttgropdlkdiunt (4bmEM).09 nndl) Gras added to
Hz, IH), 7.48 (d, J = 9.2Hz lH)r"' 6.73 (dd, J = 9.0,

2 thy mpgxturopyhicly wa thendisatedpt §§C Tag Hpury, Afjercoglipe jgroom

| -4 o LH 44 - 4 :

2l g fheaBhcith nfihre Gagdndedyig enjmeffadys vined wih

3ater 2nd Brile, 26icd oyerdhhgnekibin s\tﬁam filt&8d apdvbddicentrft@R 4The residue

To. a. I tion.of epantione 34 ng, 0.0 LN

PRI OUBTRL 1Y RS S Gl E R PR e L to 50% B
0,0& 397RIn) Af-0b5 awededicaittle £ 6.05%) TEANS r%sﬁiﬁée%?ﬁtrlle/water +

sol ution was [yophilized overnight to give the
c 0106 &s PBAdent comverted ingo st ¢on®ﬁp0(nd)ngeftmhas©nsng AGotiym

S AR ST R 8 G oL R, B

PE@B%&MI ?Pepafau&é)cmrarmmc (CHIRALPAK AD column, using 80:20:0.1
-)-6-(5-(3,5-di fluorophenoxy) - 2- net hyl -
2 hg)tgrneg/_mq.pm@nyldqhgﬂlylamlne as the eluent) to give enantiomer A and

R R e e A R g

(dlclﬁludﬁﬂetﬁailenﬂlsﬁ 95146 0.5 tEX@O7 dBcHBromethane/methanol/concentrated
chlorop¥f|da2|n -amne (0.21 1.64 mmol), and

c 8AMAN R PEdR%Ie) toofe@evatraefsaﬁ dw%hﬂ‘l?)mmﬁ Enayjomsr Shwas

%J é%%c{l?tﬁ)ﬁligﬂ%] c‘rﬁfgia ur{fflca'gétl @IM@EcEH@?QoMnEhuQﬁQ 86420:0.1

Bhs;(taimqshﬁmylb mhempmnnme aénhe oben@dotibnwed by Shshagilumm (40

0. 06 s added to t r whi ch was
?%@ﬁ %ﬂg&ﬁw rejec @F’gwﬁggfgyb ﬂ?gﬁ %boling to
r @Rm&&ﬁpﬁﬁ@/ﬁéﬁanwﬁnééﬁ%{eﬁ%&nﬁ@ﬁiﬁrﬁ%@zdﬁ’&%e@' | ut ed
wi t h di chl oromet hane, washed with wat ér and bri ne,

d 1{02636 lover r’faglrsebxt@mé ghdngioger A 026 e @,05amnol) in methanol (0.5

B 950 Bl R SR B S AR PRy HeBg Pt The

ommtm sBlufith @85 | ﬁﬂ&éd ovoraicht oaged i1 het]triale 1061%8-
TFA, B = 95:5 acéﬁbnltrlle/mgferq% GBSQgTFA and

c 6HvEiineeyDnt-63. el uosonheapond-mgthy e, %%éférahydro 1H-
benzo[c]lazepine, tartrate salt (30 mg, 95%, AUC HPLC 99%) as an off-white solid:

[[a]*’p +44.3 ° (¢ 0.09, CD;0D)]; 'H NMR (CD:0D, 500 MHz) § 9.22 (s, 1H), 8.81
(s, 1H), 7.86-7.80 (m, 2H), 7.77-7.74 (m, 2H), 7.64 (d, /= 8.1 Hz, 1H), 6.74 (dd, J =
9.0, 2.0 Hz, 2H), 6.57-6.53 (m, 1H), 5.77 (d, /= 7.6 Hz, 1H), 4.76-4.63 (m, 1H), 4.42
(s, 2H), 4.43-4.30 (m, 1H), 3.89-3.74 (m, 1H), 3.58-3.47 (m, 1H), 2.83 (s, 3H), 2.58-
2.31 (m, 2H); ESI MS m/z 407 [M+H]".

[0238] To a solution of enantiomer B (24 mg, 0.06 mmol) in methanol (0.5
mL) was added L-tartaric acid (9 mg, 0.06 mmol) followed by water (4 mL). The
resultant solution was lyophilized overnight to give the correspondent tartrate salt of
(-)-enantiomer (32 mg, >99%, AUC HPLC >99%) as an off-white solid: [[a]*’p -54.5
°(c 0.11, CD;0D)]; ESI MS m/z 407 [M+H]".



usi ng 2N sodi um carbonate to give the coupl ed product
(99 ny, 32% as a white foam which was resol ved by

w@e@pasmsi ve chiral HPLC (CH RALCEL OD col um, PCBUSZP0S/063043
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90: 10: 0. 1 hept anes/ et hanol / di et hyl am ne as the el uent)
to give enantioner A and enanijoner B. [0243] To a

sol ution of enantionmer A (30 , 0.08 mol) in

nmet hanol ( 1 nL) was added L-tartaric acid (12 ng,

O 08 mml) foIIovved by wat er (5 m.). The resultant

utl h| I |
4 - P 1030(# gl dlhuog)me%hoxy)pyrldazm -3-yD)-5-
( ? g% &)rg

met hyl - 2, 3,@;5difluprophe ethyl-2,3,4,5-tetrahydro-1H-

H benzol c] Jf@[é?ﬁﬂ”@ﬂmnprTr&E?zﬁaﬁ 3-amine, tartrate salt
99% AUC HPLC >99%as an off-white solid: )
[mﬁg D +13%p3\: e npxtyye oiyipe harparteesten (NVR qrags3drom step A in

O YE a3n 6quirh oSyttt o 7.3 434 fngp, gpa

I chs,lurﬁ cﬁ)ﬂ)o(udc: (018@: g,92 &7 hlznol) i'rl)a, so@utﬁl of(Dl\?I]E (6 i L )20 water (1.25
-6.51 (m I—1|; , 4.83-4.80

( mL VY, o cprithyhiggr f%abpm) 10’ lnln&&eS( 4 '2H) 3.90- 2. 75

( @15(&1@1eny%s%g%l%néﬁ’erfd&néd'@hlor%gﬁ?ad(tﬁm gﬁﬁﬂ)ng ®0% ﬁlmca) s added to

a sol ution
othesfnaqmra,onhr:h Bag Z@nd'gated) a0%) thrbir)2 hqmrm”eftxftam@blu(lg o nobin

sad tar acid ( . nmol ) fol | owed.
yeng%e{r Pre( %erﬁ:ﬁc IOP}'HEXWEGSWPS[ %1}13&%6 tlag}cglﬁ)r%gth)ane washevc\ie with

| yarRizhd BEA, QM@& Bb&’f}hag&sﬂh%%lfhﬁeﬁﬁ%ﬂ emRQBH&Mrated. The

tartrate salt of (-)-enantiomer (40 ny, >99% AUC HPLC

>0iguc @btamdoﬁefs- lteé by blyirever§d piagesami-prepagatpye(lPIgC (o B to

m%b‘ba@ 8V%r]5 é ¥) - 95'15 vaa%?r?’acgtonﬁgﬂe + gﬁ?‘%pf I§A4l§ 95:5

Prep ar at | on

( adet&n(rﬁc/@x&t&-lm Oi%dmghﬁ{m@@t‘l)ucﬁedﬁﬁtdﬂdb correspondlng free base
2,3,4,5-tetrahydro- | H benzo [c] azepin-8-yl)- 0[ 4]
t MpiRg 8Nosopwnscarbqn}aﬁ/ﬁ0| gyhithg @Qunlﬁd BWéuCtt(éH gt &2 évblwhlch was

[ Q%éﬁl]sd §£1%Pe atlzﬁ cﬁlr%lg#lﬂgé ?@ t ep B@o&)ﬁ:m{ﬁglﬁl%g%g 20:0.1

1 héptaimasﬁmpeop(andl/drhtﬁylmnme adte dluhht,) & dijt ehazohef A &rd

a] ridin-3( one (0.13

‘E%/nﬁ@m Bet'%&;?‘% i gulg s@ew ﬂ%ﬂgg?%?fyomatﬁaraphy
p@&é‘l%fdﬁf@ﬂ?iﬂ@%ﬁ@@b@o(% 8% 80:9- (ﬁaﬂm&hanyﬁ?etmnﬁE/H(;n%entrated
was purged wi th argon, and copper (l) iodide (31 ng
0 ath@rommoh hy dvasidaiedmpee traces Phdicthydarhinon Emloim@atBewasat

¢ et B hentd eteafon R ARGEE AT Pebmg. wippso200.

dhehhRsRIRhOBdiSthyWASHESs the tiuck@t fBllowbd by Fladkeso hekhh ed

O\égrrornatography (dichloromethane, then 99:0.9:0.1 to 90:9:1
dichloromethane/methanol/concentrated ammonium hydroxide).
[0240] To a solution of enantiomer A (18 mg, 0.04 mmol) in methanol (0.5
mL) was added L-tartaric acid (6 mg, 0.04 mmol) followed by water (4 mL). The
resultant solution was lyophilized overnight to give (+)-8-(6-
(difluoromethoxy)pyridazin-3-yl)-5-(3,5-difluorophenoxy)-2-methyl-2,3,4,5-
tetrahydro-1H-benzo[clazepine (Enantimer A), tartrate salt (24 mg, >99%, AUC
HPLC >99%) as an off-white solid: [[a]*p +53.1 ° (¢ 0.10, CD;0D)]; '"H NMR
(CDs0D, 500 MHz) 6 8.26 (d, J=9.2 Hz, 1H), 8.10 (d, /= 1.7 Hz, 1H), 8.04 (dd, J =
7.8, 1.8 Hz, 1H), 7.76 (t,J = 71.9Hz, 1H), 7.65 (d,J=8.0 Hz, 1H), 7.48 (d,/=9.2



sodium sul fate, filtered and concentrated to give the
crude product. Purification by reverse phase

wae eomsAprepar ati ve HPLC (5% B to 50% B over 35 PETIUSESS/063043
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A = 95:5 water/acetonitrile + 0.05% TFA, B = 95:5
acetonitrile/water + 0.05% TFA), and conversion into
the correspondi ng free base u 4ng 2N sodi um car bonat e
gave the coupl ed product (158 ng, 46% as a yellow

oMU IRF S0RRalag B, RERROCALL e Rk B PG b, 1),

hepuahes (e} Ha)ml4/3d4 ¥ Gy &, ne1ds 2H)e3.84143&?8t(}n,t161)g3.9@-3.37 (m,
enant i omer A and enanti omer To a solution of

0246
enBt3- Ghsr 35, (26"53 g0 (9, 16); rﬁ%ﬂ\j{é " sk IRARGT - (1 i)
ded L-i,ar f:
by vvaf 'I%%)stoﬂiﬂgg o?ggﬁtitggf%{ 52(84 Srtl%l% d@\/@gﬂﬂ) iR kBRI (0.5
| yldpthSIazléeﬂ butataricglotd ¢18 ngg, WeH8 mmol) followed by water (4 mL). The
rréesHWn?‘E ﬁglgstjilalfl lgvl'allg L‘?O%Eﬁ{]?gé( gzer%i_ght to give the correspondent tartrate salt of

Hzg%ﬂéﬁio‘%ﬂé}é@@h% 8998h) AUC BPAC Hobagak 9[w‘hn% soﬁ& F{Yc%]'zﬁ' 80.0 ° (¢

-one nantl onmer A tartrate sal
ABOSHEDEODT]; %&Imnm%f[Mﬂﬂle sol i d: 1 NI\/R (CDSCD
500 MHz) d 8.20 (d, J = 2.0 Hz, IH), 8.14 (dd, J =8.4,
2.1 Hz, IH), 7.88.(d, J =7.1 H, IH, 7.62 (d, J =
g Example 424 Prepagationypf (1)- ands(-)6-(3-(3,5¢glifluprgphenoxy)-2-methyl-
J = 9.5 Hz,2,3.#p tegrahyd i bifi-lenzo[g] ayepin-8- yhpyridagin-3-amine,
6. 70- 6. 65 (tartratd)salt6. 56-6.52 (m IH), 5.74-5.72 (m
IH), 4.80-4.63 (m I|H), 4.43-4.26 (m |H), 4.42 (s,
2IH)242B. 89- 3563 Anilonkxtur@obthe Bo®naicrpstet H).3 g2crB&:) (fmom step A in

chiatier i, Sed B SR el gl s rnel). 4 cogigarbonate
N, 4’9111%?01? oLt o of'ﬁlM?QS nhL) aﬂld(@@&terl\@l 29 nQL3) was purged

6247 To a solution of enantioner
nmﬂh)argml foeebewi d0 nungtesd . lnas added L tartari c aC| d

r es %I{ylps QS%R@)FG%S?H?@CE“ %roig er %1%{)6 fnmol was added to

t e aktirespiookieat tHeamkstad et S@atd f&fz IﬁﬂlamtAﬁﬁﬁfoang &0room
, 98% AUC HPLC 98.5% as an off-white solid; ESI M
:I?egnmq;ul[e Mhpurqactlm Fixturgpyegdilytesd with g;@mrgqqg@ne washed with

LGRS iy iy o it
ofeslidue Dbfadycd-veisfpuuidico pi é)lycrmye)rseaahxm Sephi-pReBudive- HPLC (5% B to

t ahdrolH—beo r n-2(1

( % é%‘?%&%ﬁo TRyt etsaét 593 § gq @C%{ﬂet%l% 4 '%o gl(Ae BSaI9
EQ@J’E&ﬂlQ’[I@/(V&%T LFQ?@J& TAE ?Faﬁ%l coﬁ@et@edslﬁjtouﬁle Qbkr ?oﬁcﬂ free base
brom de (O partially pure)

i msiEg aNpﬂodu@ﬁcarhomateﬂ,tooglm(‘dm eo(plad pﬂp)ium/e(%n@;iaé%) as a white

2P 8 P DTy Gy 0D ot

PatiAs 90 U001 heptanes/cthanol/diethylamine as the eluent) to give enantiomer A
and enantiomer B.
[0243] To a solution of enantiomer A (30 mg, 0.08 mmol) in methanol (1 mL)
was added L-tartaric acid (12 mg, 0.08 mmol) followed by water (5 mL). The
resultant solution was lyophilized overnight to give (+)-6-(5-(3,5-difluorophenoxy)-2-
methyl-2,3,4,5-tetrahydro-1H-benzo[c]azepin-8-yl)pyridazin-3-amine, tartrate salt (41
mg, 99%, AUC HPLC >99%) as an off-white solid: [[c.]”p +133.3 ° (¢ 0.07,
methanol)]; "H NMR (CD;0OD, 500 MHz) 6 8.08 (s, 1H), 7.91 (dd,J=7.9, 1.6 Hz,



phosphate (0.35 g, 1.63 mmol ). The m xture was purged
wi th argon, and copper (I) iodide (31 ng, 0.16 mmol)

wowrmsadderl to it. The reacti on was heated at 180OT/02008063043
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16 hours. After cooling to roomtenperature, the
reaction mxture was diluted w.th dichloronethane,
washed with water and brine, I ed over sodium
sulfate filtered and concentrated to give the crude

PrpRUEls (LY S 4531 LAD 86 eVl A BNASE 1SBTUPY SBYALI Y, 6.75-

Vvat7er(hﬁQHl) omﬁs 515I1 G(rn'l' 1[—1) 05% EEA= BT Hz95H§ 4.83-4.80 (rn lH) 4.44-
cetonitril conversi an

¢ Ad0dan 1B, ﬁbf‘ﬂd(snéH?,r%%O %gé émuémg" Ahp-3oémubhll z%rgﬂdﬁ,a’t%) 2.55-
93\p hhgrgz,?nﬁﬁml éﬁ/ﬁ@%’ﬁ@Hﬁ 03 my, 33% as a pale

yello was resolved by preparative chiral
HF234( CHI RAIGELsoiioo@if unantiousr BY28Mg2 0:08.imol) in rnethanol (l mL)

hept / et hanol / | t
e e e o F TENO} GSY bt e b
eRaNk A TBRutibn WA IMhllQ?é- OVVQTHight ﬂo‘kﬁ@‘@h@ %Bﬂésp@néen@”'t—a)rt;%%alt of

added L-tartaric acid
vv&t)@nar(t‘@rmr) (40 Thg >198%4, IAt[é(hHPiﬁ] w%)nasmsoff “whisbbolidz §fa]”p -45.2

PV dh etiamqnbﬁmmﬁs PVHERy1 2. 3. 4. 5-t et r ahydr o-

H benzo] c] azepl n 8-yl)pyridin-2(1 H)- one (Enanti oner

A e F Caf °{9 335“(1 h -
% 2.1 He, ? (Z [‘%‘%e 6[1’?34]§‘§i)z(°?q '

0, 1.9 Hz”] iglin- %‘2 "’(‘S’taﬁ ra , 6. 58 6. 42

5. 7
A0S & 2H§,§ep4§r3?9&.59@%0 h@u)b%ld?dgg %QAS (o} gty purc)
3 fihhir Stdp %ﬁn(Eﬁani[pw 36 4n 18-didxandkll mId-vcfe 2R 'Lz,rz}:g%{d)zélom,s-
ESI M5 nfz 383 [MtH +. Anal. Calcd. for C22H20FZN2C2
1 alpGaid8 B SiHe 2013 2().98 ndel), NV -dirgghyIsthy BnediamipgyAd 1L,

C..57.36; H.5.05 N. 4.9 50] T t
R TR 14 RIS Do B £1 BT RAR Ol G s pureed
\A@ﬁthaa@g&ﬂ ahd &@fptea%fod%l @1 2 08, mMoh %vdmahad foal. | pvedaction

by wat er e resultant solution was
| yap hﬁatﬁctetdl IQ\f’é?rﬁ@r ghhours. @fvécmﬁ@gct@ Foass protmgeature, the reaction

t %ﬂ%tg}gaet \gasstgﬁut%(? Wltgﬂlc orngtﬁlane &gghe@%mr%l 8% ééILl’(lﬁw_ %}rled over
AsadiumGalfed, fikeed ﬁﬁﬂd&@ﬁﬁﬁ?@m%ﬁ% crude ﬁﬁiu@ﬂ Purification by

4.92; N, 5.26. Found: C, 58, 12; 5, 23.
Eg@lﬁfﬁeé)hg@ s&nppgﬁ)gfaéltvpﬁﬂé} (5(%.33 toéﬁcﬁ)B over 35 minutes; A = 95:5

R e

Thenvieysio reimédnthic @bt ondinEXaophe WbngBX sodit@partedatcrgane the

t I'c]oeup g proguct (158 mg, 46%) as a yellow foam, which was resolved by preparative
chiral HPLC (CHIRALCEL OJ column, using 60:40:0.1
heptanes/ethanol/diethylamine as the eluent) to give enantiomer A and enantiomer B.
[0246] To a solution of enantiomer A (65 mg, 0.15 mmol) in methanol (1 mL)
was added L-tartaric acid (23 mg, 0.15 mmol) followed by water (5 mL). The
resultant solution was lyophilized overnight to give 2-(5-(3,5-difluorophenoxy)-2-
methyl-2,3,4,5-tetrahydro-1H-benzo[clazepin-8-yl)-[1,2,4]triazolo[4,3-a]pyridin-
3(2H)-one (Enantiomer A), tartrate salt (86 mg, 98%, AUC HPLC 97.9%) as an off-

white solid: "H NMR (CD;OD, 500 MHz) & 8.20 (d, J=2.0 Hz, 1H), 8.14 (dd, J =



ester fromStep F in Exanple 16 and 4-brono- benzam de
follow ng the procedures of Step G H, | and J in

WEX@sNE 082 6. PCT/US2008/063043
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(+)-4-(2- Met hyl -5-phenoxy-2, 3,4, 5-tetrahydro-1 H
benzo[ c] azepi n- 8-yl ) banzam de artrate salt (AUC HPLC
98.9% is a white solid: np 106-108 0C, 1H NWVR ( CD3CD,
500 MHz) d 9.1 1 (s, IH), 8.44 (s, IH, 8.03 (d, J =

g% ‘3"4 Igz H)fp&?gﬂﬂ (]7497@} %—1),%89%§ Az{_‘lzh% H'SA)L% 38437 = 6.4,

718(H;z 11, .08 (&)= 93}6:31&) 6.94 &, 9=t&9, 11.HHz, THR6.70t6.65 (m,

=85 Hz, 2H), 7.06 (d_J = 8.0 H, 2H), 6.95 (t, J

—1H3> 4-50-645¢p(m, sHy.p. ?%5 73 (7 16). 14,8065 (g 11gh 4435426 fp. 1H),
'21')42 @%@ §8g% éjrﬂm 1@) 3§2é 7%@1 1?*}32 8%(?3}1%%%@%(2@@ 2H);

ZBBI N&in/leB3r{M+I$]73 A[nMHEl]alcd fOI‘ C23H20F2N402 1d1C4H|606 0. 75H20 C
b ] S gy et 5% S OB e ol ¢ (auc

n@ﬁsgS 9% Tbsa s%hiﬁahto% eHtiother Ep(6é » 40 rﬁxﬁol()ﬁhle%ﬁnol (1 mL)

. Exanple 46 - Preparation of (+
( Wps zdcl@tlhyqrta&c @aidr@t mg, 8K famgl) plawdd)byswater (S mL). The

gefs?lﬁegﬁ go@ﬁp? was ‘iyop[n 1z¥c$j overngIf t%egq\;eot[h% ]cgrzrgs%orq(?ént tartrate salt of

anaelﬁnﬁmﬁerwgwhg 8804-AEt IRISTIDE 9% lap Bie B3 W hik- NENBSYMB /2
t et rahy ar o- IH-benzI%N] azepine, tartrate sal t
[ezsﬁwﬂﬂe Ao, Eolshtfpofekes 1@t AB1Qe0 %Hé);@eséa%al 4.61;
h r t f tep F in Exanple 16 and
AT B RO L e TN £o1 Tow ng Lo
procedures of Step G H | and J in Exanple 16.

agrr& dylpr8pdrdtion of 1-(5-(3,5-difluorophenoxy)-2-methyl-2,3,4,5-
betnz)c;[ g]uaz g@%hﬁmiﬁl “henkéye @{ é]yll{:gé ﬁditneﬁ(‘iﬁ?%‘i’t@gnghtlomer
ohifaro d&j @ﬁ«tr&tgﬁm Qg&éﬁ art % Blsz) g

8{6}%8;‘:’7 2‘] ( me%zg)ﬂ?ai cél{pl(zn dr tgg bﬂogmge] @3 Q iﬁ% [ﬁqn}o ggﬂ}al%pure)

( Iﬁnom'ZS-i)ap A7in(xaggple J6 =71 Q—dlrdzmnéﬁ(—l) mLe wedke {dded 2-lydrokyblgridine (93
I H), 71 (& J =7.8 Hz, IH), 4.91-4. 80 (m IHb, .
4m_,g40£98 Aeme ]\lé\{.ﬂd’lmgt_hg@ﬂg{leg@dl@mlnq ﬁ)S’ ulg Oy _mmeg apﬁ,]potassmrn
N@Wﬁa‘% g%é? %H—f—ﬂ@ m&l?STﬁémiﬁtpe'we?s'p%%ge%' with &fébg,@nd c'c:rﬁger (D

( QiR (BB triy 10- 18- o byt dsyddsled fooiny Tiheaytign-Gastherdxy 1 ) I for 16
P AT O] Gedo BT SRUTS e 1 HieEbo B UGy SE g h
”H?chfog&nétmrﬂ wabRRANPIHE WAt r ancPBI%Ra HﬁEdl Q%(r%gdl(lﬁl) sulf@Rdfiltered and

, 5-di fl uorophenoxy) - 2- net
( nmtd@ylr&tudi foogyt )lmmu'@d pro@yca, Hul‘j;ﬁctaelpn &lyyrelvepsel phase semi-

H-pre%grza [v }-l%i%pdSU/eB to %65/ ﬁlover%%l rglinutes; A = 95:5 water/acetonitrile +
0.05% TFA, B = 95:5 acetonitrile/water + 0.05% TFA), and conversion into the
corresponding free base using 2N sodium carbonate gave the coupled product (103
mg, 33%) as a pale yellow foam, which was resolved by preparative chiral HPLC
(CHIRALCEL OJ column, using 80:20:0.1 heptanes/ethanol/diethylamine as the
cluent) to give enantiomer A and enantiomer B.

[0249] To a solution of enantiomer A (40 mg, 0.1 mmol) in methanol (1 mL)
was added L-tartaric acid (16 mg, 0.1 mmol) followed by water (5 mL). The resultant
solution was lyophilized overnight to give 1-(5-(3,5-difluorophenoxy)-2-methyl-



[0253] Step A: A mxture of the bromde (0.2 g,
partially pure) fromStep A in Exanple 36,

wa2(osgitogl sul f onyl ) phenyl bor oni ¢ ac:| d (0.15 g, POI/U82008/063043
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nmol ), and cesium carbonate (0.49 g, 1.52 nmol) in a
solution of DVF (3 nL) and vvat@r (O 75 m.) was purged
with argon for about 10 m nut

Bi S(dl phenyl phosphi no) f err ocenedi chI or opal  adi um (25

R R A e L N e

I GOV ENPEI@HRLE, >INE) Aeadifi-anitebaidi’ie NR (d]ljg@uje@oo
wi th di chl oronet hane, washed with water and bri ne,

dMide) oV.69- 7sf@o(nur$H§37 ROV FAIR IS s élg) it Godeeht Hat 8d), 6.73
T . ! el ! .

! 2o Poha bR bR 80/ B Lo far b e R ting} dy =86
gmem;le; a5y e, aﬂy I401><1 EMRASHLANES (1, 291)18,795999 (ndSIH), 3.47-

an of f-white solid (E was resolved by preparative

cHiAm. IR (ly RiAL G708 Gt 2k Euding’s PDorgL. Anal. Caled
h t
s IS e R R S TR L YU VR

emstospm&n 9A (60 ng, 0.13 mml) in met hanol (1 rrL)
vvas added L-tartarjc acid (20 0.13 nmmol) follo

M er (5 Tﬁ@)solum@@émqﬂamer wam%aﬁ Qﬁa@mpi)d@ mqthazl@b(l mL)
t

ok e AR B Bl il b9 ol MRS GRNSAORN L), The

Iresi:dl-tzh& Ralofich aze wdphl,hztdibtfe’ratght ti)égltze 1(h8 @oﬂgspoﬁwl%ar%salt of
999 ff 25

E@%ﬂﬂﬂé@éj aﬂqao%mv@é%&%é é@@%&,{a@}n afflealz? ﬁd §§LMS m/z
8. 1 1
ooy D gt Andt Cded S & ?Izﬁa?f@%?-%%‘%%ﬁ?%*i% 2N, 5.26
Hfoulzd-I)C 58.765H( §.12N=5.23.9 Hz, IH), 5.76 (d, J = 7.2

Hz, 479463(mIH) 4.43-4.40 (m |H), 4.42

PSS L BLRUNEL S SN
444 [ MtH] +.telxahy denzelslazepin: shbawamide, tfl@!{ﬂ@@@“

H2Q  C, 54. 44; H 5.08; N, 2.24. Found C, 54.61; H,
41@P1N, 2. T8¢ typomatiomsrsindsrmpicat Bercanqdoiem ths boronate

( @gtgﬁoar}lgée‘]pglz Iﬂﬂﬂi%ﬂﬂl@ lg%%@?}%m& b%n{gn%lfi%’%glgaﬁt&e lplrocedulres of
( Stapl,. H,Thadrlds Wxtaple 101 (u)-#aR-NMetyl-y-ppdrioki/ 26814, 5-tetrahydro-1H-
¢ bitoslieair b SDBAHIS Fre LRV 86T 40 na Whit: ol mp

°f166\4’08t’@ ﬁPNM‘!Rﬂ(L&b BoRypPRrs,) (¢ 0.09, CDBAD)]; ESI
MS Mz 444 [ MtH| Anal . Calcd. for

3 9.11 (s, 1H), 8.44 (s, 1H), 8.03 (d, J =9.3 Hz, 1H), 7.87 (79.11 (s, 1H), 8.44 (s, 1H),
8.03 (d, /J=9.3 Hz, 1H), 7.87 (d, /= 10.2 Hz, 1H), 7.80-7.78 (m, 2H), 7.63 (d, J="7.9
Hz, 1H), 7.26 (t, /= 8.5 Hz, 2H), 7.06 (d, J = 8.0 Hz, 2H), 6.95 (t,J= 7.3 Hz, 1H),
5.74 (d, J=7.3 Hz, 1H), 4.92-4.84 (m, 1H), 4.54-4.50 (m, 1H), 4.42 (s, 3H), 3.93-
3.90 (m, 1H), 3.60-3.54 (m, 1H), 2.91 (s, 1H), 2.49 2.38 (m 2H); ESI MS m/z 373
[M+H]. (-)-4-(2-methyl-5-phenoxy-2,3,4,5-tetrahydro-1H-benzo[c]azepin-8-
yl)banzamide, tartrate salt (AUC HPLC 98.9%) is a white solid: mp 118-120 °C; ESI
MS m/z 373 [M+H].

Example 46 - Preparation of (+)- and (-)-2-Methyl-8-(4-methylsulfonylphenyl)-5-
phenoxy-2,3,4,5-tetrahydro-1H-benzo[c|azepine, tartrate salt and



C24H23F2NO3S L | C4H606 H2O. C, 55.23; H, 4.99; N,
2.27. Found: C, 55.06; H 4.95; N, 2.13. Exanple 48 -

woe@pasmsi on of (+)- and PCT/US2008/063043
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(-)-4-(5-(3,5-difluorophenoxy) - 2- net hyl -
2,3,4,5-tetrahydro-|

H benzo[ c] azepi n- 8-yl ) benzoni 195 | e, tartrate salt
[0256] Step A A mixture of the brorri de (0.19 g,

p?rtially P )%)Meh?y']‘ss ?q/'l lﬂé et & 0h gnoxy-2.3.4,5-
£-cyanopnen DRI LR DGt Sy g

fDm:ngg o I’uTtL) 18%‘#\%@ t?lgagm %e{s.smrﬁ'x)amw?e 4(P ep(ljrepva\ldretdh +Sin ¥ boronate
B'eﬁéldfr&h@%ﬂ PROBRIMAON6 8hd @%Rﬁ@n@?ﬁﬂ§&%&ib@ﬂieﬁ@f&lﬁvmg the

ng, 0.03 mmol) was added to the m xture, which

t néwedwaft @%Stam Gsbl @@ui b Bxameple 46. (M-tZeMe‘féle&(i"rg t o

Wn%ehrﬂyzlﬁe i‘ﬁ o eeno\rl\ggfé é%-te{n 'ﬁﬁg;dlfl ) EFIV\%n ry d[lg:[aZﬁ%me tartrate

ds&lemmﬂpmqg.gm)sm fvatte solfd: niper ed1 BT CBINGRIR (G €D, 500
The resi due obtained was purified by preparative thin

I Mz ThPdtht/oyd-a ity 2HAG VA 6L i 85 @rZJﬂ i %8%7&66(%@}1) 7.61 (d,

t 5
ggg g?loz\’/vlﬁqﬁ%l [ dJ} E%ig %ﬁ&gg&‘f@ég I_FIJ?I’ éégr at]| }?L@HZ TH),
chimat, HPLG IGIE;H&BNL@EM @Jﬁellmﬂm 4141341 4@9%1&(3}203 00-8.85 (rn 1H),
hept anes/ i sopropanol / di et hyl ami ne a e el uent

v8-brhiini Hied 1A (arideh §ﬁ1($ SR 2822 362(5172]H)T@Sé%\43 m/z 408

o ST P M40 o
Oblé.t&o[n]mzte}mfepilaktﬁaw Si}lb@AUé@IHBL(( 98. md))) tls altvaite elid: hﬁj’lll6-l 18 °C;
(SISLARALL o0 i g Lo a v

nmet hyl - 2, 3, 4, 5-t et rahydr o- |

HE% PSNZRAHS. o% ‘i‘m ?) g-( 8-(4-
5 (cn&%s“'?gﬁgfmé«% i ﬁael?’l
785780( 7.73 (m 2H), 761(d J =
%2&3? 76 (étep = A8tn1ft1'ui2 09 %%rog%dOi% Qalzt\q,ﬁy ppsel);:tarognnétep A
ﬂf@xeﬂn@g 36na- (ﬂlfbﬁlylsﬂif&érlffﬁenﬁ@ronlg aBia- (@ lg% (11419 nllr‘ﬁQﬂ) and

EStsivG cmfozn@@ (0. ﬂ%l—ﬂ 2 nmml) n mlmwn crchME‘:z(a HﬂoPa@mter (0.75
4.90: N, 4.83. Found: C,
5 GGV purd gy jyed) Ffaborlsthnilics ™y & PO, ToUS

eM(Hﬂpﬁé@ﬂplﬁsﬁlﬁﬂo)@mo@n&ﬁcﬁf@ﬂébillddﬂmﬁr@lmgm.03 mindThvas added to

the mixture, which was then heated at 80 °C for 4 hours. After cooling to room

(

temperature, the reaction mixture was diluted with dichloromethane, washed with
water and brine, dried over sodium sulfate, filtered and concentrated. The residue
obtained was purified by preparative thin layer chromatography (90:10
chloroform/isopropanol) to give the desired aryloxybenzazepine (129 mg, 59%) as an
off-white solid, which was resolved by preparative chiral HPLC (CHIRALCEL OD
column, using 80:20:0.1 heptanes/ethanol/diethylamine as the eluent) to give
enantiomer A and enantiomer B.

[0254] To a solution of enantiomer A (60 mg, 0.13 mmol) in methanol (1 mL)
was added L-tartaric acid (20 mg, 0.13 mmol) followed by water (5 mL). The



was added L-tartaric acid (20 ng, 0.13 nmol) foll owed
by water (5 nL). The resultant sol ution was

wo ywphiloszed overni ght to give the correspondePtT/{1$)008/063043
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enantioner, tartrate salt (68 ng, 98% AUC HPLC >99%
as an off-white solid: [[a]25D+58.9 (c 0.09, CD3OD)];
ESI M5 mz 391 [ MtH] +. Anal . cd. for C24H20F2N20CC
4H606 H2O C, 60.42; H, 4.93; N, 4.96. Found: C,

60. .4 f
Qgsugaqvg lﬁlﬁf)l? g\/as #mlgﬁﬂ g%o%@%ﬁgﬂ & cﬁz}\g)e 5)- ? s ? Baéﬁvg&rgﬁl%e%oxy) 2-

t ma@ma{mqﬂd&ﬁm@gﬂﬁ&mmm4 SLtafrﬁHyﬂt(elHai&lZ(ﬁ[@]&ﬁgﬂme tartrate

Thi s corrpound was prepared fromthe boronat e2gss42 0° (007,

f s 89trag P90, AtxaAHILE 1 ohmrdamefimdyits sokid:H i

e 2 VRIS TR TP MR Rl K5 hithbnr 91 iy 8

%Iz3zﬂ LR ml(hyldm) I7Hﬁ2@(ﬁ@%7¢ﬂﬂé€ﬁﬂﬁ@73 é‘dltj:aBQ §0IHZ 2H),
L 98. |sawh|tesolldK)FJ%;@g 5 (c

06@& (t. VTP Hz, rﬁi),lfo%ﬁﬁd 16 DTHz FHNIR @g,llébdwﬁlo(m

8 " B (
71507048 (i 3 7 ol 1) 5600 (8 g g ol St 3,
42%3k726 (dil) 2HYNESEMS mé. £28-[¥1-34] ( Mnalldalcd7fR5 (d, J =
8.0 Hz, 2H), 6,95 (t, J = 7.3 Hz w&, 5.73 (d, J =
8 CoHpaNQP* 1. XC B0+ B0 (5414 H., 3.08pN42.44 Fownd) ¢4)54.61; H, 4.88;
2'1585, 3H), 3.88-3.84 (m IH), 3.58-3.54 (m |H),

: : , 2.55-2.35 (m 2H); ESI M5 mz 332
[ M—Zﬂﬁ] ExanplTe a50lutioRroé pmmbmmn BC(52(rﬂ9 0.ldmimol) in methanol (1 mL)

p Wé‘ﬁ a%if%zﬁi gr%?@ %El'eﬂ? ﬁ' 56 3 HF@B% Ee‘iﬂvadabzfewtﬁfeﬁ mL). The
t ddhli it QoRAbh wald %@)911111-5@@ ol 4RI BNRNYiVOfE rc%rrbéiboﬁ&%@?)? . 50

were prepared fromthe boronate ester fromStep F '
Exsanplosct.Gartnatt Bt dHl ogop i 48kl HPBC v eas fioloffewhitgsolid:

Eﬁfﬁlﬁﬁ?égim?ﬁw CBOPE TS 2 Pha TP AR Tl for
RGN Fzﬁr@@eﬁ%m&?o D10l t@tsrsajzyﬁr 99bHbenz ofﬁcﬁ]]nazeps% H,

frate salt s a white sol
192)-5151420@, 1 NI\/R (CDSOD 500 MHz) d 8.20 (s, IH)
8.04 (s, IH, 800(dJ 80HZIH) 7.86 (s, IH)
7.69 (d, =
J—BI-(M Prermara%mgsf “2) and (:)r4z£5~r@5 ‘i{h)‘o%hﬂlo Y- 2 glethyl-
=7.8 Hz, | 13.45-5trahyde-iHrbanep|clazenin- &yheewmltnls tartrate
4. 43 (S, 3Hplt 3. 90-3.85 (m IH) 3.64-3.44 (m 3H),
2.91 (s, 3H), 2.48-2.36 (m 2H); ESI M5 mlz 347 [ MtH].
( .[()25@ ( 6- Step A: A mixture of the bromide (0.19 g, partially pure) from Step A

o B R e R N R TSP e T g

| garBoiie [R5 50) 1.8 mi’ﬁl)l)llh%'sblﬂﬂanQEDl\E@G M3.)rhd wadof (0 75 rnL) was
purged with argon for about 10 minutes. 1,1'-
Bis(diphenylphosphino)ferrocenedichloropalladium (25 mg, 0.03 mmol) was added to
the mixture, which was then heated at 80 °C for 4 hours. After cooling to room
temperature, the reaction mixture was diluted with dichloromethane, washed with
water and brine, dried over sodium sulfate, filtered and concentrated. The residue
obtained was purified by preparative thin layer chromatography (90:10
chloroform/isopropanol) to give the desired aryloxybenzazepine (113 mg, 56%) as a
brown solid, which was resolved by preparative chiral HPLC (CHIRALCEL OJ



[ MtH] . Exanple 51 - Preparation of
(-)-5-(2, 3-di fl uorophenoxy) - 2- net hyl - 8- (pyri dazi n-

W@2008)14@88, 4, 5-t etrahydro-1 H- benzo[ c] azepi ne, PCHU$2088/@63043
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salt [0261]

(+)-2-Methyl -8-(pyridazi n-3-y{ -2,3,4,5-tetrahydro-|
H benzo[ c] azepi n-5-0l was ob ned follow ng the
procedure of Step Hin Exanple 1 from

i( Eg)lggl}lg |;s_qéé’ %&g?él_ldlke atrng%%sgig%oig}l@ydzetgg f RN tl?e &Riyt{r‘%j t%ag%ve

ben azep

Sbﬂmltﬁn@an(ﬁrﬁﬁhﬁlolnerlB her for rmtl on betvveen
(+ 2-met hyl - yrlda2|n3 2,3,4,5-tetrahydro-
di c] azeEPﬁ‘ S lihon g an@t@meaﬁf@@é% RergrmaDink @nethanol (1 mL)

%&g g@%éfdeé  tattalit b8l (19ndeN858 rhiflo BRI SteOfs FKATPLE
( ¥9subar(t 2pBtidn fras dzraphﬁendn wygraizhtetdivd & B44(Hy(B Sethdiorofhonoxy)-2-

| RS R S R n e B R S BeS sRE(CS me.

Nk, WIPRRp %097 Aséil&f%\%n%%hdl [gx]55 23610 (b b')09 ,CD:OD)]: 'H
8.20-8.19 (m 2 8. 08 (d, HZ, T H), 7.62-7.61

(NMRP(ED3®D649(71\/H4PZ)(807 8517%01n194H; 7. 75=l)7.,731m05H7,.70f31 =177
|% 6.89-6.85 (m ”&le 5.78 %,d, J =72 Hz, |IH
4 Hog 1 ). 674 (6. . 19,0, 2. 0522 g6 51033, 1404576 &d. J3H§.1 Hz, 1H),

2 DA I g BB A s R R 5357

Pl EpAY.88 (soB\HQfZ 53-2.21 (m, 2H); ESI MS m/z 391 [M+H]". Anal. Calcd. for
Vi %E?)y RO T oo b DL, R85! oyt G .62: 1

S@'gb 026
g lVEthyI 8- (pyridazin-3-yl)-2,3,4,5-tetrahydro-|Ho
enﬁ&lﬁ[S] c] azeponr-®luionwhsnaitioaicn Bc(Sﬂ od, @vih3rrgmpben methanol (1 mL)

f St j I f
(S 80T P PitCo Py D Pyl 3 S oo Bl 1 e
| Pesattilt kokitidn diad iydfﬁﬂfz@dﬂ M%rﬁrghﬁotge{?ezmk %bﬁé@)@h@&lt (#)-
Step G of Exanp Et her formation betwee

( $hanpiomst, Hetrag:- S(ab;(% gz PHL3AYIG HPLE >4?9%)taétan aHywihis yold:

ofGenaree ot HPar e GEhas M SRR dnsf bl

1€, 38VEN,0+1.1C,Hs06+0.5H,0: C, 60.42; H, 4.93; N, 4.96, Found C, 60. 45
-)-5-(3-cyanophenoxy) - 2- net hyI 8- (pyrl dazi n- 3- yI}

, 4,96; Nety’7ahydr o- | Hoenzo[ c]azepine, tartrate salt (AUC
HPLC >99% as a white solid: np 113-1 15 0C, I H NWMR

R 500 phihafod b Sttt e S8 45
7 67 (d, J ietgaltydnr& 1H-pgnzojcl azepiné; dartrate salf ~ 7 32 (d.

I[H25|79]_|)5 hi ot !I;lt_sl)zpog%otslﬁq qu’;_g)repgreg érogl% b@pﬁn’a‘[eﬁq)st?e? fr%m7sA‘EGp F of

?E’g?gm FeAR gg%&mogfr.l&%lﬂcsfolﬁmng e Hocldis §Rtef D, H, and J in
Example 16 (-)-2-Methyl-5-phenoxy-8-(pyrimidin-2-yl)- -2,3,4,5-tetrahydro-1H-
benzo[cJazepine, tartrate salt (AUC HPLC 98.9%) is a white solid: [[a]*’p -52.5° (¢
0.04, MeOH)]; mp 108-110 °C; 1H NMR (CD30D, 500 MHz) ¢ 8.85 (d, J =4.9 Hz,
2H), 8.45 (s, 1H), 8.41 (d,J =79 Hz, 1H), 7.62 (d, ] = 8.0 Hz, 1H), 7.38 (t, ] =4.9
Hz, 1H), m, 2H), 7.28-7.24 (m, 2H), 7.05 (d, J = 8.0 Hz, 2H), 6.95 (t, J = 7.3 Hz, 1H),
5.73 (d, J = 8.0 Hz, 1H), 4.90-4.84 (m, 1H), 4.52-4.48 (m, 1H), 4.41 (s, 3H), 3.88-3.84
(m, 1H), 3.58-3.54 (m, 1H), 2.88 (s, 3H), 2.55-2.35 (m, 2H); ESI MS m/z 332 [M+H].



Exanpl e 53 - Preparation of
(-)-5-(4-cyanophenoxy) - 2- net hyl - 8- (pyri dazi n-3-yl) -

WQ@2®844181 et r ahydr o- | H benzo[ c] azepi ne, tartr aPEer/Esd008/063043
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[ 0263]

(+)-2-Met hyl - 8- (pyridazin- 3-yL])el- 2,3,4,5-tetrahydro-1 Hb
enzo[ c]azepin-5-o0l was obtained follow ng the
procedure of Step Hin Exarrple 1 from

(il & b I TG S LI
s ep G of h@l;gnﬁfiézﬁg 5¥hw§ ; D HE@%%HQ ﬁiate alc
3- 4, 5-
Vo] o RO SR 3 by S i B
peg@m%ﬁ M ERIm10 16 hRse- cma)résﬁmaﬁnamnfﬁe%u&mgwﬂlee

10 gave

( Pyocsdyrgs @@%m@@wéhbﬁw I ey 18- (ipy-(dAziirergrighsind-g)-2-

BB SRS ST ke PO RRD e Bl Blfud Bt e
( o a&ﬁ@e&dﬁd)nq) 2lib4a(a; 'A NMR @DHoD, 15t Mﬁz)2$)8 801J 1H),
8. 08 = 7.9 Hz, IH, 7.68-7.64 (m

(782)3 (lé_ble)J890$ 8’:H§ 0 Bz H)5]. @@(% dH).J7.€9 @i, § +&0 HZH)H 7.28-7.24

4. 745 7

20 Q8 e 19 59880 08 71 18 gl s (7 e 10

2 H)90-£84 IN,Blmrj 2.485i44 (MtHH), Bxanmm|3e1)5390-Brespai, atH)on 648 .44 (m,
élz -difluoro henoﬁial) 2- et hyl - Sﬁgﬁrldazm?,

yI3;L'922 (s, BEY. e?t48a219 (13, DI e 2% W@%@p ltaHat e

oy B A S B B R 7 S g Mol

enzoite clagPCHE-OL 7% ss eob'hae srﬂdi frqi 11wl IRigP @, iBST MS m/z 347

p ocgﬂure of Step Hin Exanple 1from
h)/' (tert-butyldinmethyl silyloxy)-2-nmethyl-8-(pyridaz
in-3-yl)-2, 3,4,5- tetrahydro-| H benzo[c]azepine in

Sﬁggﬁ lé3§]l ?%3 EtJn s -§r(§f3 E}ﬂig}o@‘ﬂﬂ . -Hle -8-(pypidazin-
benzof o ajé. B4 ﬁ%&ahzdgo- PR RS é*g Salt
PIFATELTeo ARG HHRREAA .98 BsandaGatlufxar! e
( bénz%{c(] aze'énﬁs Do was enbase w)ovangﬁﬂieipybceam(emm@iﬁﬂlum Eattple 1

tetrahydro-| Hoenzo[ c]azepine, tartrate salt

%ﬁg@ ddnp*LSdtexgbwl imcthylsHylosy s éimaiaylrin(pyodaziod- Y E2.314-5-

B et TRy it Sfb GRLegugrig” iy higign popreen

( '(F‘;) -2-ljcthyl- 86@yﬁfﬂazml3 -y1)825 [ ls -2 tetﬂah&dro-ﬂ maeﬁmw}az(emn 2b)) and 2,3-
dg}z}nozfohggol(qﬁmg g_q))cedgre,_@ A@lralqagfo I}ﬂse g]_i;tep B eg@HC)‘ qf Eéan(lﬁhg 10 gave

2@ % ﬁé?ﬁoﬁ)ﬁ?&gﬁé{g bbmetgylgg E)(([(fldaglh% ylg 26304 3. tétpakﬂyﬂ}o 1H-

Preparat'on of
( byne{d]@zopindi faktroe sqiﬂ@dd{)ZﬁPIZ nﬁ%yas Bwhity sllazipnt12-114 °C;

z’gﬁ&fvﬁz’ &30 &0 AS5 9 PR3 AL 3A3HPk 365 fht 2SS 08 (.
J=8.0 Hz, 1H), 7.62-7.61 (m, 1H), 7.64-7.62 (d, ] = 7.9 Hz, 1H), 7.05-7.03 (m, 1H),
6.89-6.85 (m, 1H), 5.78 (,d, J = 7.2 Hz, 1H), 4.98-4.94 (m, 1H), 4.54-4.48 (m, 1H),
4.42 (s, 3H), 3.98-3.92 (m, 1H), 3.63-3.58 (m, 1H), 2.90 (s, 3H), 2.64-2.44 (m, 2H);
ESI MS m/z 368 [M-+H].

Example 52 — Preparation of (-)-5-(3-cyanophenoxy)-2-methyl-8-(pyridazin-3-
yD-2,3,4,5-tetrahydro-1H-benzo[c]azepine, tartrate salt



[ 0265]
(+)-2-Methyl -8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-I| Ho

we@ewsfl4wnzepi n- 5- ol was obt ai ned fol |l owi ng t hBCT/US2008/063043
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procedure of Step Hin Exanple 1 from
(+)-5-(tert-butyl di met hyl sil y %1)2/) 2-met hyl - 8- (pyri daz
in-3-yl)-2, 3,4,5- tetrahydro- ] benzo[ c] azepine in
St ep G of Exarrpl e 1. Ether fornmation between
net hyl i - 3=y hydr o- | H
(%1262 c] aze Jlr)n éﬁ) é{ﬁ% @ygld gZ-IMQ%SFIfa%f%S Eeet}nao&&rﬁsﬁ
p bm{h} aepirsbol vas olbt@mbdh sl wing &teqmc&dafecbf@t@‘ HE:x &Erphple 1

( Dphatio-5-Gerrbmuisimemlsiigioyy - Zvadh g - CuTicge Py 2e- 5y

e R B L

( CERDIDet 08 (olizdlazin-9-y0122, 9 405}te(tnahydrb|)1H Ber¥Bf GaRPin Frpl and 3-

452’(’11‘“{6]356915071‘5}%8%{1%% ?ch u,_ﬁs 5113} &&to(téosegp@epﬁ 6(2(? C @f%ample 10
( Mwel (a); 5- (§-c?§f@h31§)x%\42 rﬁéﬂbm 8”-(p’§91dﬁ§n 3%712:2 24 Zﬁet?ah@raro 1H-

Pri mary
an@owamg@ytaﬁraé@)wldm% PHL%WthP@Q@ﬂid mp 113 115 °C;

nBRT s e R oW EOFLE IR0 Tl b Dm0 .08 .

flJétSkMﬂSllﬁlpl7I82\N$80 eI MEdiardwes srerpvies), M@mztm(en 3H) 732
flasks and the cells rinsed with HBSS wi t hout
wid:Hout 5 08, hf%Sc,Sél(risJ WerleHe.HER, ﬂﬁ%ﬁb@t(@d 1D 4. 654}(5*0 (rn 3H),

TR ST U P ST AT ER0 Shoap TR, 2ELE s e

ags7 fdr-dpi ng, as needed. The cell suspension mas
collected into centrifuge bottles and honogeni zed for
30 seconds with a Polytron honogeni zer. The suspensi on

e ST T

and honogeni Zéd A for

ifysgponcs T“fg?*%ﬁeé“@é?ﬂaz“@% _Lsn pentig (geq soai

m nu{ he” supe Yhatant was

deem[@dze@ﬁﬂ&bhﬁlapsﬂ)thﬁbd f@b&ﬁﬂ@ﬂﬂqﬂodeﬂu&%f@épﬁ%ﬁ Ehmple 1
A and bri efﬁgahom} eni zed. A Bradford

a£r§ay(+(3é| QBGYF lemthpi@ﬂﬂ@% BBy YRR ) -2.3.4.5-

DiERRY D ARLEAIRRR i ST e il 9. B Hibdaddon tbcen
a(ra) mmga@mm 3353?2’3%tedﬂahgﬁndf8bﬁmohgaz%pma§/-ol and 4-

ds wer e ssol.ved i n 10Q%
@r@m 119 eing PW@%A‘{T%SI%‘%T fodhoi1g 56 a%i Gyt Example 10

C%Q&te(n} 5-%& 'c9£hopﬁ@1{dx% b¥m&h{IW-6frlaAnidny 3984 5 tetrahydro-1H-
benzo[clazepine, tartrate salt (AUC HPLC >99%) as a white solid: mp 110-112 °C;
IH NMR (CD30D, 500 MHz) $ 9.17 (d, J = 4.9 Hz, 1H), 8.20-8.17 (m, 2H), 8.08 (d,
J=17.9 Hz, 1H), 7.68-7.64 (m, 2H), 7.23 (d, J = 8.8 Hz, 2H), 5.90 (d, J = 8.8 Hz, 2H),
4.74-4.70 (m, 1H), 4.46-4.42 (m, 3H), 3.85-3.75 (m, 1H), 3.56-3.50 (m, 1H), 2.80 (s,
3H), 2.44-2.38 (m, 2H); ESI MS m/z 357 [M+H].

Example 54- Preparation of (-)-5-(2,5-difluorophenoxy)-2-methyl-8-(pyridazin-3-
yD-2,3,4,5-tetrahydro-1H-benzo[c]azepine, tartrate salt

[0264] (+)-2-Methyl-8-(pyridazin-3-yl)-2,3,4,5-tetrahydro-1H-

benzo[c]azepin-5-ol was obtained following the procedure of Step H in Example 1



DMSO, and 0.4 m/well of each solution esd di spensed
to a Nunc pol ypropyl ene, round bottom 384-well plate.

waoessirki bition is defined with 0.4 m/well oPCIDOR2008/063043
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fluoxetine dissolved in DMSO. 20 m /well of a 2x
menbr ane preparation (15 ug/ in 50 MM Tris-d, pH
7.5, 120 mM Nad, 5nM KGO ) antt>0 m/well of a 2x
radi ol i gand sol ution (520 pM[1251]RTI-55 in 50 mM

Trj.s- Gk, Mer.

eglgﬁ] &é'lsl'& g S’hé&lr%egwyll\@ﬂ ncu%&aélflérgdct%wlr Zig'ﬁ%ﬂgﬁgfi’g'

r o@ﬁhy@ﬂplel{abmﬂo@c]ai@pmem@ St@rﬂ} of Bkarhiple 1agsket f&hﬁtﬁ;n\f@fx@eem
then transferred t gngore Mul ti screenHTs

f ﬁ)r%wme&%ﬁe(pmﬂw ﬁaé) bé fﬁﬁ@h}f@aﬂé&b%zﬂf]@zeg% iael and 2,5-

ISR A D0 TREPITHS S RSPBTA SRR 10
p_H)-?S @, 5-diZhordphdiasly)- 25n‘M1y<1€$ (ohidekieed-y10-2434, 5Ebteahydro-1H-
e B O LT Ph AT et B o
mh iweiR @DIGO! SFcPiz) §O1 1r7t(lu| Jatsionzf iy §.oeddedim 69?{5 8.08 (d

the plates counted in a Tri DATRadi ol i gand Bi'ndi'ng
Ad sa{/0 Hz2618), 7(&21%%8@ﬁdslﬂkﬁé3ddskﬁl8\ﬂeldz,l 141)1 0096 7BME@, é’lH) 3.72-

CaRBARE TRy bk Cedri i PP B O0AGTSe R0 B0 AR Y o0

034%0 13.98-38a¢h, $H), UL DR, YEF 2HEP2OSADH R B3I MS\&/z 368
mﬂd\gﬁPene rougd botbtom @384§well pl g?e ?OO%

OB

ltion is defined with 0.4 m/well of 1nM

@BR- 12935 dissolved in DMSO. 20 ul/well of a 2x

menbrane preparation (12.5 ng/m in 30 mM sodi um

p X pipié 85 bRfdpaiatigiof7(-P542,64d1{Thovwpherdxy)d 2-inetyl-8E (pgridazin-
2x radi ol i gang)- mgus @ralyd®6- 1PIVb rzoN | h RPlin & Paritiatd QaleM

SOdI um phosphate buffer, pH 7.9 at 4C) were added to

o%p! | an@}h@aé&ﬁc&(@ﬁdmﬁgbﬁs ead 4 Slctdahh@ELi@t room

tenperature The contents of the assay pl ate were then
t bereof dpzoptn-$-0! wanpbtpingd fadloving tf@mr@@dwf@tvpé{fm Exemple 1

bl IR RPN SR S R s -
V\I&Sﬁﬁﬁdrw- lt}h-bznz\wé] b&pnﬁfm 569 Gof Beihpl2Q. fEYhe'Frfbﬁnafﬂon bethveen

mVi KCI chilled to 4C. The
f i(TH atthlrSa(Mrl%rhﬁry@ W re>-toRpy e ddl- bwm&é&zepmﬁowd 2,6-

PO e BB AR B o REin B ol forampe 10 gove
t k9-5p(2at-dsluomphtrenty)-2-ractliy - 8-(pyridhET- Relgh2cd 4. G aedhhydro-1H-

Bi ndi As 269 di I d %
DBl EG T 1 GO LE FUL el H HELT YO FiPyfieLdd °C: 11
asagi (EPACHIISOININE & 90215810 tn, di U8 S5l Tio%nl BHI00%6-7 40 (.

DMSO, and 1. each 'sol'ution was di Spensed
t dHa, Nh6. 9@4@@%@%54&8 (mpHY 5.16-5.10 (M, 1H), 4.42 (S, 3H), 4.02-

4.00 (M, 1H), 3.88-3.78 (M, 2H), 2.50 (S, 3H), 2.76-2.42 (m, 2H); ESI MS m/z 368
[M+H].

Example 56 — Primary Binding Assay
Preparation of Membranes

[0266] Recombinant HEK-293 cells expressing either the hSERT, hDAT, or
hNET proteins were harvested from T-175 flasks as follows. The medium was

removed from the flasks and the cells rinsed with HBSS without Ca and without Mg.



bottom 384-well plate. 100%inhibition is defined
with 1.0 m/well of 10 nM desi pram ne dissolved in

worme14H82 m / wel | of a 2x menbrane preparati onPCDUA2008/063043
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mg/m in 50 MM Tris-d, pH 7.5, 120 mM Nad, 5mM KO )
and 50 m/well of a 2x radi oIJ'C]%and solution (4 nM
[ 3H] ni soxetine in 50 nM Tris-C°, pH 7.5, 120 nM Nad ,
5 MM KC) were added to the well and the reaction

RNk HoninlBlog3he SAOMBFERE A HAE TR, PP kv

e assa wer e hen ransferred

MEIUTIApBéiBrd\ﬂib ctlsoraeniits wah/ Boconbiifionpf pipettwyl 4ld sbaging, as
been pretreated with 0.5% PEI for at .| east one hour.

TRecdsHat Be Gelb supRensinn W3 todleefad el orikifiea bitien and Dprepgsnized
T
ot et ith PPl fRb b fnizepTHe Sepeibrd M RHrifuged for
c8fphiettedati 32,0080ssg 1478 TR sspaomdst washiecpitad asl tshepellet
ir-dried ight, 12 m /yell. i Nt
S EisePs T orr ket miEareR A SEo RO EREA fohy o
Thb |sé%ndwr e ﬁ@ﬁélﬁﬁ)‘ﬂ%a[sqggtp&enng&?é/ﬁaﬁﬁfo@ 30 ?mnutes ?tl 32,000 x g,

normal i zed to percent inhibition using control
déf @ niThg s DME@a0 Abgantedrrd 1B0R6lIEs ebesprided in Af mhMtBts}Cl

R Pl AR EPIE i heieSRtn b Hria e SRl fad Svas

C yeMErnidaung enemamBehnt prdphtatigs dNGtell Be2 it RahBTah®RI Tris-Cl,
dose response equation, Y=Bottom + éTop Bottom/ (1 +10

LoH byl land! KDTA. | Aussey prei nicrsretb and Sheg doapmrbsteigg at -80°C
| C50 val ue for each conpound. The radioligand
concentration chosen for each assay corresponds to the
KSEROIR AN/ Igakd Bmddest #4say ned t hrough saturation bindi ng
anal ysis for each assay. Exanple 57 - QOccupancy Assay

[ Q%6Y] Mal e Copipaguds-ersldayolled BOHBOODM{Chaos b@&eﬁiﬂratﬁm
Laboratories, WIn ngton MA) were orally dosed wit

t 489 tipHrPE Lﬁﬁalr%dslugb@ asay chentzfﬁwlnﬁqrww déptediloksie LQQ%
d'Di\;IJSbl ?ﬁ% (y\@@?/l ll glc%rsogx(lhto Q%Hﬁﬁen%g& yo' & ﬁhnp]gdclg?r%gﬁ%ne

rats were sacr ns were eva

apslindaktemy 384- %ﬁﬁbldt@ £d0% ireebitis® Redtriabe withlved i R&eHf 1 mM
brain tissues were stored at -800C until use. [0272]

Thlgotatiae mimo lysdiesDWYR Ehpliedl ahd 2k omogemiczedparation- (16 ug/ml
voI s of cubatl n buf f er _usin
S Jer o armd P MG U B d%é\kh?)fj‘?é‘rqfér?&)
P %ﬁegl; Aaher

i ga[g/?efghag%g gélrg(s\g? %L i}fx@ﬁ Pr ot e]%{snbg Int Z\gt lz\A%%lM Nacl,
meadMli K€d) fvore agldedtobraah mwell sind gheareé}mmasmbatepi rfot Eheur at room
assay kit i erce, kford, IL). a 96 dee
o eratiytso Ths CORChis SL TS ToARIEMOT S8 TRiame B WHiRore
?Mlﬁ?ﬁ‘%&%ﬁ%@@?ﬂ ﬁ@ér(ﬂldtg Mmckhund %Eexﬁﬂ@géétéd)&}ﬁh DI PR for at least

or e brain

one hour. The plate was vacuum filtered and washed with 7 washes of 100 ul/well

50 mM Tris-Cl, pH 7.5, 120 mM NaCl, 5mM KCI chilled to 4°C. The filtration and

washing was completed in less than 90 seconds. The plates were air-dried overnight,

12 pl/well of MicroScint scintillation fluid added, and the plates counted in a Trilux.

DAT Radioligand Binding Assay

[0268] Compounds were dissolved in 100% DMSO at a concentration
100 times the desired highest assay concentration, serially diluted 1:3 in 100%

DMSO, and 0.4 ul/well of each solution was dispensed to a Nunc polypropylene,



section binding as shown in Table 1 below. The effect
of the incubation tine and tenperature on occupancy

was®ssswent was al so evaluated. At the end of PEEUS2008/063043
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i ncubation tinme, the reactions were stopped by
filtering through FPXLR- 196 filters (Brandel,

Gai t hersburg, MD) that had be soaked in 0.5-1.0%
pol yet hyl eneimine for 1 hour at 40C. The filters were

R ol Se e S SRt HOE o R hpy g4 At 8FY v

SCBR-i1 293 digiale@umn DAISO Tabhewdil oﬁa%qhérﬁaﬁﬂ@p@ps}atlon
I ncubation Conditions for ex vivo Honobgenate BI ndi ng

ASERy L2137 30meMrsadivorrhdspiaty beffert bid 79 4tt48€ sandad) ul/well of a 2x

i e Pl LG Eou P B o Bl s Bre DR Gt vt 79
C UMCS werSR@RUth ok A1 HhthWascE& Melit&HfoPY hour at room

subtracting the val ue of nonspecific binding densit
f fmporaiate. dihcrcontgntsiof ﬁm aﬁgaydéatg ivoye then traasforged tOeBaMXmpore

h\fuﬁHse ® InnTs (,?.E/BC foltcerre % w %ch%ad%%?n Bregreat 1tﬁ% 5% PEI for at least

gena ecl

C@h@ﬁ&ﬁtq%e@&uéh@s%thﬂMﬁm@ed&ﬁfﬁ@ﬂde@ﬁﬁJ&hﬁmbbﬂdMﬁngdl
ﬁés pecific blndln%aln drug treated m nus nons$e0|f|c
b I

aMgriscClopHI 7 Bil mM MWa(us md ikspleadiilfaddo Iéh (ﬁd hg filtgation and

0
O /f%ln%- r\}vgeg n%es)rn;l:]q ﬁ&" ﬂlelessnt\l}%lﬁ) gg | efclorég gggl?ltpqgt S Yve{e ani ﬁged overnight,

pen G@RlellioThMiRidSchin s@ftilkeiondNiid ERIEPIHNth pRHRABEMe®IN a Trilux.
the drug. Exanple 58- in vivo Behavioral Assays For

Tests [0274] Al animals were maintained in

apce w,t ui del i nes of the Commttee on
éinﬁCWﬁZP@%n%é Nyers SqU|bb Conpany and

and e of L | nst.itut
G#‘*l%ﬁf T BamRd ol iR el Rt DG b sorl bl oo
| AERE merc&tsﬂ@h highésehang B&ﬁehﬁ‘atwiheBdfrlaﬂgﬂdhlﬁ%ﬁyl 3 fReRBs DIMSO,
protocol s were approved by the Bristol-Mers Squibb

Conp &Myl itk afteaeh shationawpndibpedagdetoariundsie lYapeilence eound

roeeoy S BB O Rt P AP bR O Sl Do
CQR3h AGfnd BRRAHIAGEL 830 A bl S 00 0.4

on a 12 our ght Ani mal s have i bi'tum

aeq@abint 30 Mt Eris-ancH GGQIIMMQMGHGHSMUCCBSnd & ut/vell of a 2x
day of testing, they.are brought into the testln room

aﬁ%ﬂl@lgaad\é@lutl@n gedYli[ningsoxefinelin RupM Tirgs-Gb gHn7 . #.e 10 MYl NaCl,

a? i a]glﬂggl)ltvgergaécgegﬁg gilnetv? galgfe ? ?eaggloli ﬁ@&ba\%}i ff)lij 1 h%u% thrGOrn

s amnnebratitee Mhatcodtead afiierassay plate were then transferred to a Millipore
Multiscreenyrs GF/B filter plate which had been pretreated with 0.5% PEI for at least
one hour. The plate was vacuum filtered and washed with 7 washes of 100 ul/well 50
mM Tris-Cl, pH 7.5, 120 mM NaCl, 5 mM KCI chilled to 4°C. The filtration and
washing is completed in less than 90 seconds. The plates were air-dried overnight, 12

ul/well of MicroScint scintillation fluid added, and the plates counted in a Trilux.

Data Analysis

[0270] The raw data is normalized to percent inhibition using control wells
defining 0% (DMSO only) and 100% (selective inhibitor) inhibition which are run on

cach plate. Each plate is run in triplicate, and the concentration response curve thus



Imobility is automatically recorded using the Med
Associ ates software. Conpounds are adm ni stered

waecwsalwsat a fixed pretreatnment interval bef oP@r/US2008/063043
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session. Rat Forced Swi m Assay [0276] Mal e Sprague

Daw ey rats are housed in pai 6in roons mai ntai ned at

a constant tenperature (21- 23@ and humdity (50 10%

on a 12-hour light/darkcycle. Animals have ad |ibitum

a r h | e

SSERRRR P B AP R S G £SO T

t Bottbe)/s1-a0r((0bglthe XoXpRISiaRMin okder td &etéﬂnﬁlﬁé tlﬁ&@sdﬁalue for
testing, rats_are placed in the swimtank (a Pyrex
CW‘%W@}PO%d c ¢ gadfoligand qonegntrafiogichpgendpr each [apsdy c@fresponds to
3

(5] e Bon L0 B R A i sy
SeSSI on, rats are dri ed and replaced in their hone

cage. ounds are admi nistered at three tine points
iﬁﬁﬂ%gi &“H’b‘tﬁ”@ 28Y5, 5, and 1 hour), prior to a
second test sw Thi s s IS nutes in

Al on” andlaihepaRGReE eyaéﬁ(i\s}f)%%) (Pg {}T%So%la?ralp%@raé%es
aglilifg %hMAm&e@ms&d ¥t a4t B InPSund %Qh&&i)m@rz%%
scored.” Af the end ach 5-second peri od uring the
SmchMlneélutoss in dissldddomatehe Afwr 668 nheltayviwyivalspostdosedragswere

h t i ned
F Patiend e et Rre GRS oA whisy TG ah GRS Eoamngne
t"[‘ﬁé‘ﬁoﬂ&i’&ﬁﬁfﬁs@ué&%&é%@%ﬂ dtagdeeamtil hise. head above
wat er swimm ng (the rat nmade active sw mm ng

mif373hs, morTée brﬂahtlm@%wg@rtbawd andrhoinp eeaized b ?TIO vglumes of

CSRIHGRRRAPLShs nffyop TR 25l By
WStttz llhdh oS @pglealifibtavdroofiézefimbiediaeay ar dryusaiehanol and stored
directed against the cyli nder vval I L Conmpounds are

ot PO GeRtofqin eenteyt veaspheges & @aa@l%m Cop@assic protein

e |

( IRGF KPR, RPEBAAE 1Y, JR e?é%%“p%‘f&a R mg mi)

Laae Iﬁ%ﬁﬁte&@ﬁth\élntalbplfogﬁ&%]ra&ﬂllgmﬂdsunaétecoh@iﬂféﬁﬂ saRGERY fdt 1@ brain
to conditjones described above for the two species.

Tﬁ@tlpéémw spparatudablsdsiclove dThe cfbiceof G drcubptigréng and
{i'reVHntJb&%a% ngﬁs’ﬂsgs 'n't Wa% ?94(,}11 é%&f AQIRhE 6 he

EI e roni cs I 0) i nterruptions
ofincabgiun tph@tthﬂ)&aﬂmns Matd¢ gtopyicdl byafdltdrinigttyrongls FPEEBF DEdfilters

bi.ns t ot al m nut es_an ..
ez%ﬁa@g@eéa%r%b&f%ﬁm @taah%@be@w&%ﬁ@é i Pr- lcﬁi( gsépaine for
Ve uAsteal Sthe redrardt ‘%Ja)(he%lttw@cef\bfﬂ?@e%?d ﬁ@%a@iﬁﬂ%uffer tritium
interval prior to testing. [0278] Although t
i maemeasmehasnde dyalte Micidberd liquiddestirillatiof oouﬂ;td:re
pur pose of

Table 1. Radioligands and Incubation Conditions for ex vivo Homogenate Binding Assay

XNpnspecitic

Builer Faculnaiing tmm fem
Druy ) v

Teamaporicy Badioligand | Ooseentrsiion

RUNTR T
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SERT || 'Hjcitadapra ZsM T 20 s e

: UHpeitdiopyam # Flusyetise Sond KO (pH T4 TR

at 3570

e\ CRE. Ry sedinw

DAY Eugii—li"i'l—ﬁS [URJITRS | 'ﬂé‘ﬁﬁ ;Jehtm;‘;h:»tie{{;‘;!‘ﬁ T iR srivtes A%
wl 4760)

Al M i,
- . 1BuM I ¥ Nal, )
XET 1 -nivevotine S nM A . ~ 28 meianion EEN

P i nisecetin Reboaetime | Sadd KO {(pH 74
EI I 0




illustration, it is understood that such detail is for
t hat purpose and variations can be nade therein by
wobmsa4®kill ed in the art without departing freem/ukmos/063043
spirit and scope of the invention which is defined by
the follow ng clainms. WHAT I S | MED: 1. A conpound of
formul ae 1(A-E) having the foitl'owi ng structure: | (A-E)
wherein: the carbon atomdesignated is in the Ror S
¢ ?(ﬂ%? urat i e A cgacz( Vlt§¢ Bf t%% ?{]tefss Veassrhea%%reg'ag%@n%g%gtions per
aromati c or nonar omat I C carbocycle of
hedigwto oy al KB alrided l@qincﬂ Bdiﬂﬁllldﬁﬁn@b@thwr mke&aimrwﬂ gamma
phenyl yrid 2- 0X0- pyrldln pyrlnldlnl
PP wﬁcg’y}d&g Wt caleylated by wbtraﬁg%wy [Valugpif .‘ﬂewpmﬁc
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consi sting of indenyl, indanyl, benzofuranyl,
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d F‘W@V@g@h% bqu;ﬂ\émré ﬁgqubb ornpany Instltutlonal Animal Care and Use
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no

qU| I'zinyl, 6a -thieno[2,3-d]inmdazolyl, I
-pyrrolo[2 3- ] pyridinyl, |n1dazo[ 1, 2- a]pyridinyl,
faz"%fuk;s«spem% g,g,s[ag' iz At olt 3
20 B 20 o SRSl il {5k g
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beépdohclight/darkSdyichi. athiaal halve ad hbl-tldnlaydsrs@to'zwmﬂim[ food
throughout studies. On the day of testing, they are brought into the testing room and
allowed to acclimate for 1 hour. To begin testing, the tail is attached to a piece of tape
25  which is then attached to a hook on the ceiling of a sound-attenuated chamber.
Immobility is automatically recorded using the Med Associates software.

Compounds are administered acutely at a fixed pretreatment interval before session.

Rat Forced Swim Assay

30  [0276] Male Sprague Dawley rats are housed in pairs in rooms maintained at a

constant temperature (21-23°C) and humidity (50 £ 10%) on a 12-hour light/dark



10!, 4] oxazinyl, imdazo[l,2- a]pyrazinyl,
6, 7- di hydr o-4H pyrazol o[ 5,1 c][ |, 4] oxazi nyl,

WQ@2mR04@88- di hydr obenzo[ J] oxazol yl PCT/US2008/063043
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ST BEm R S, B 8RR F oh EaP iy S-second
aperidBd iy thasinidapg Rekeivhltie HES BEa®br iy QarddNe ok 0Bthe
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- CN,
- Eylopyng:3immoNROfe et regiaingg flgakpe in G2 vEEerayikeny struggling and

cycaﬁgaﬁww%é ?V%%lvﬁ\}%gr ee\é %3% ltg%%ﬂww%agébga‘fvﬁ ‘i) sveipming (the

akd¢emade acto @ﬁnﬁhﬂig MyBtion3Indrd tiemalcoddskrylto nwﬂdy ohirtdin 1ts head
cycl oal kyl al kyl is optlonally substituted from1l to
¢ R Withih o iR v wetheriy! Mﬁ*@é oetlionping (tha st mage active

g?hr?g en@RFHRE BF a@@ﬁhaﬂ({}qu ycpg'%&y uﬁlaﬁ ?ted against the

er ed nDnoc 'tc car het er b cyc
opyliraleaival}). SOd)Iap(DlIIld_B et dnlpnicitifial Wy 4§ prodssignatdd code and the
Do o ERLG R i wgoring
1QRtothpes)C - C 6 al kyl, C2-C6 al kenyl, C -C alkynyl, C
- C6 cycloalkyl or C4-C7 cycloalkylalkyl wher e each
of the CG-C6 aIkyI, C2-C6 al kenyl, C2- CB al kynyl ,

C%%f§%$¥Floa kyl , %?%7"_C7 cycloalkylalkyl i's
P%ei%ew%v §¥fom 1 to 3tinES\Mth
t uent as defined bel ow.in R15
STE2 o i ATaEnG ey S 2R esaRd e BrdeSiped Wb HTTor he
0@% optlds Y Tae RisBh® hflrR0EcNkistaIoE leﬁgaa@@iamrs%e{h%@w ith
fromthe group consisting of oxygen, nitrogen,
Digiscan activity monitors (Omnitech Electronics, Columbus, Oth) that detect
interruptions of eight photobeams. Horizontal activity was recorded in 5-minute bins
for a total of 60 minutes and expressed as total distance covered (in cm). Compounds
were administered acutely at a fixed pretreatment interval prior to testing.
[0278] Although the invention has been described in detail, for the purpose of
illustration, it is understood that such detail is for that purpose and variations can be

made therein by those skilled in the art without departing from the spirit and scope of

the invention which is defined by the following claims.



sul fur, where the bridged bicyclic ring is optionally
substituted from1l to 3 tines with substitutents
w@edosaswe2 from t he group consi sti ng of Cl-C3 ab&WyiUS2008/063043
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benzo[1,3]dioxolyl, benzooxazolyl, benzothlazolyl, benzoisothiazolyl,

ranyl,

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, 6af-thieno[2,3-d]imidazolyl,
1H-pyrrolo[2,3-b]pyridinyl, imidazo[1,2-a]pyridinyl, pyrazolo[ 1,5-a]pyridinyl,



heteroaryl and R4 is substituted nonocyclic or
bi cyclic aryl or heteroaryl; provided that for

waeopounss of forrmula I1C, X is substituted phepyl/usauds/063043

R4 is H -ORL2 , -S(O nR13, C(OR 13 , -NRIORL 1 ,
-CN, halogen, or G -C 6 al kyl,, where each of the G -C
al kyl is optionally substitut@froml to 3 tinmes wth
substituents as defined belowin RL5 ; provided that
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\é\ﬁgngs H @hg QHF\()BF Q:z-é] ’aiuﬁ&?logjé;&%_ &i’R C3a@§%ﬁ%ajﬂ%’1 or C4-C7
abkgld)alkylﬂltdyl ﬁach-cPﬂRVIiIiGIRﬂs dbtiohd yesubstithted ffro@h 1 to Eineels kwith
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gl ko S Bt SR e s s 3
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and R1 1 are each i ndependent ly selected fromthe
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R’, R’, and R are cach independently selected from the group consisting of H,
halogen, -OR'?, —=S(0),R", -CN, —C(O)R", -NR'R", C,-C; alkyl, C,-Cs alkenyl,
C,-Cs alkynyl, Cs-Cs cycloalkyl, and C4-C7 cycloalkylalkyl, where each of the C,—Cs
alkyl, C,-Cs alkenyl, C,-Cs alkynyl, Cs-Cg cycloalkyl, and Cs-C; cycloalkylalkyl is
optionally substituted from 1 to 3 times with substituents as defined below in R'"*; or
R’, R’, and R° are cach independently a 5- or 6-membered monocyclic carbocycle or
heterocycle, optionally substituted from 1 to 4 times with substituents as defined

below in R';



benzyl, and other 5- or 6-nmenbered nonocyclic

het erocycl es, where each of the phenyl, benzyl, and 5-
w@eoo8Am®sbher ed nonocyclic heterocycle is opti oped/§2008/063043

substituted from1 to 3 tinmes with substituents as

defined belowin Rl14 ; R10O and, Rl 1 are taken together
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saturated or partially saturated nonocyclic or fused
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oxoindolinyl, 2-0x0-2,3-dihydro-1H-pyrrolo[2,3-b]pyridinyl,
benzo[c][1,2,5]oxadiazolyl, benzo[c][1,2,5]thiadiazolyl, 3,4-dihydro-2H-
benzo[b][1,4]oxazinyl, 5,6,7,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyraziny],
[1,2,4]triazolo[4,3-a]pyrazinyl, 3-oxo-[1,2,4]triazolo[4,3-a]pyridin-2(3H)-yl, 2-

oxooxazolidin-3-yl, or other 5- or 6-membered aromatic or non-aromatic monocyclic
carbocycles or heterocycles, or [5,5]-, [6,5]-, [6,6]-, or [6,7]-fused bicyclic

carbocycles or heterocycles containing 1-5 heteroatoms selected from the group



and 5- or 6-nenbered aromatic heterocycl es containing

1-3 heteroatons selected fromthe group consisting of
w@xooganosni t rogen, and sul fur, where each of tPET/US2008/063043

phenyl, benzyl, and 5- and 6-nmenbered heterocycle is
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B, 20 U SR QUL S BT e e o

REZ -apdikipl &, arealkeanlyB Tt QAEkNRT, O-CheychRliiil tahaggrCt o

which they are attached to forma heterocycl e sel ected
f ﬁm%lﬁéa%vb@ ppeeslysubsiguted fionpbid Hiimes Wpispbititengeas defined
%8 e, 1,4-di azepane, norpholine, thionorpholine,
er’heterocycles containing 1-4

R is selected from the group consisting of H, halogen, —OR", —S(O)nR13 , —CN,
-C(O)R", -NR'R", C,-Cy alkyl, C,-C alkenyl, C,-Cs alkynyl, Cz-Cs cycloalkyl, and
C4-C7 cycloalkylalkyl, where each of C; —Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, Cs-
Cs cycloalkyl, and C4-C; cycloalkylalkyl is optionally substituted from 1 to 3 times

with substituents as defined below in R'>; or

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



het er oat ons sel ected fromthe group consisting of
oxygen, nitrogen, and sulfur, where the heterocycle is
wopiososn@mbi y substituted from1l to 3 tines w t hPEI/US2008/063043

substituent selected independently at each occurrence
thereof fromthe group consisgkpg of hal ogen, cyano,
-OR 10, -S(O nR10, -C(OR 1 C(ONR 10R1 1 and
C -C 4 alkyl, where each of Cl- C4 alkyl is optionally

b t f 0 foi,ti

SRR L Hh LB, R§% é.k, piisdh "‘ﬂiﬁhoﬂgﬁ R UGALR A% of €, -Co
| ampgn@&aaﬁdlw @eéteaﬁe& droat 1 ea® times Mﬂhrsahﬂﬁuéﬂts)m & fined below in
substituent in the group consisting of hal ogen, -NO 2,
-8R312 , -NR 10RL 1, -NR12C(O)2R13, -NR 12C(O) NR
12R13 , -S(O n R13, -CN, -CCOR 13, G-C 6 al kyl,
C2-C6 al kenyl, C2-C6 al kynyl, C3-C6 cycl oal kyl, and
CR- CihdcR/¢ Iamaéalch Ilmjehg/dd,emm sn‘le}:tﬁhfrbmcthe giouﬁjcﬁnsaﬂtinglo,fH

Oy L Tl cTeodt i O st PRl g of €

t QC§ aH(Z SN ggloﬁﬂ@ﬁ fahd Ut Sy liefaine sk Hrbaiy SiklRted from

pendéntly sel écted at, each occurrence
f rldith ainssbysith substituciitp as defingd balowcioR st i ng of - CN,

"R gt e Jteerigidt St b el e e o Rl

aby¥hzyDlanb SHRF 9261é-nhbeRs théndePelicomadrbyycidsbwhérk heflof the
from1l to 4 times with substituents as defined above

i pheayl, bengyl, and Zovor @emembered monpeychc hrigrassele it pritnplly

L R G N T ST

s SUD and
s BOSardtRIY ad: tmaem)@gethémmlﬁ tHélrﬁty@geano athydh théy are attached to form a
het er oary The co ound accorgsn toclaiml
mﬁ@w@m fx nagtlaélmtﬂlratt BaAneRyE P ipydic hetareqyglersglected from
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ac cor to C
m@hﬁbmmlh@neslsexﬂzmldma f bdxcnhmr;dhnﬁ,rﬁoﬂ&lpyr@hﬂhnyl GRiXZ)morpholino
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opt b Afahidlo [&@é}p&fa'éfn% daﬂdr&ﬁér]fnérﬁ)cgcﬁd dESsad tikyclic heterocycles
substituents as defined in . The conpound

acewriginggl ﬂdiet@r@itqmﬂsdw\?eirfmm oXyges, Biflogen ang sdfur, and is

bi C‘%OC | illC %séjilgo({ fr h%&ﬁ{y&?{i es w%ﬂla sub%ft@n}t] ﬁ&%cte(? nga%e&g:lntly at
a@ﬁ’ch@ccﬁ“r&{c&tﬂleredﬂiﬁfrﬁ ke chﬁfmsﬂﬁ@ oﬂlal%nab%ylb ioR", -

gng sub§t|tuteg fron11 to 3 times with
E‘B}S OdnRas —@é@plﬁ ednd(Ciggsalkyl, where each of C—C; alkyl is

optionally substituted from 1 to 3 times with substituents as defined below in R';
R'” and R"' are taken together with the nitrogen to which they are attached to form a
heterocycle selected from the group consisting of piperazine, 2-oxopiperazinyl, 2-
oxo-1,4-diazepanyl, 5-oxo-1,4-diazepanyl, 1,4-diazepane, and other heterocycles
containing one additional nitrogen atom in the ring, where the heterocycle is
optionally substituted on a ring carbon with from 1 to 3 times with a substituent
selected independently at each occurrence thereof from the group consisting of
halogen, cyano, -ORIZ, -NR12R13, —S(O)nR13, —C(O)R13, and C;-C; alkyl, or on the
additional nitrogen atom from 1 to 3 times with a substituent selected independently

at each occurrence thereof from the group consisting of S(0).R"*, ~C(O)R", and C;-



6. The conmpound according to claim 1, wherein X is
substituted nonocyclic heteroaryl and R4 is

waeaestiitost ed nonocyclic or bicyclic aryl or hepP@r/vs209$/063043
7. The conpound according to claim1, wherein: X is
phenyl, optionally substitute fron11 to 4 tinmes wth
substituents as defined in Rl Rl is H nethyl,
ethyl, or isopropyl; R2 is H, nethyl or gemdi net hyl ;

R%é HW %1!? %llch g}y(,ﬁ f:‘XXFeg g%gﬁgﬁ% sulg)(%'/l!&gtrgd fr%pd PEP3 times with

d
no uor onet YOFTE

tﬁmﬁsklti&h@rﬁstibﬁﬂ@d,beﬁﬁw mSRH fluoro, chloro, nethyl,
tthIuorQneth dlfluoronethoxy, trifluoromet hoxy

cPandnd Ty @Foilyen toecther Wisk jrepeirogsnytp whichghey are wrtaqh@d to form a
¢ FbE exclE SRR toun toh Ui YT R, 2-oxopiperaging]. 2-
gemdiéhdzﬂamplanyloﬁ -o&d-1,42diaad¢dayi, 1 Whdiazpess Andbththiect@heycles
al k is tio aII substityted froml to 3 tines
mrﬁa@ﬁwﬁetaﬁﬁ oBA e oeh i i e e HoREahe ResgropycTpss
?ﬁ&iﬁl’l}ylsulgétﬂﬁ%d)on 2 QERion B fYden dtdm withad dbktituent selected

optionally substituted with hydroxyl or am no, or
afrideperuionily atatacly osuiysnig mt:@df ﬁmﬂlﬁhﬁgmmom1$¢y1g;0f a@hdnyRdbenzyl,
'S fI or loro hydr ox r ano. 8.
i SonnsbaraEdarm TR onis b hekiRgs Flocted
h@loﬁgtfhe, hdisting K &Rll& GNd %%ﬂe?e h ofNfRe phenyl
TR ook e ‘Q)y os“’agfﬁen{ TUCTC alkynyl, €

1

- benzy} @nd ar ki 6- r@mt@Aeddwt@,ry@fC&ausW inatly| sub%@tﬁé ifrﬁnehm times
i |, C2-06 al kynyl,
c%x%%%b&v&tﬁ isa‘#eﬂgd hé1ey TR cﬁ%aﬂ i alkyl is

opthcn IRé lid yN Rl.?Réltdrt-@(G)NKIIQE]rh ditheoRY driRe & abridped bicyclic ring

substltuents as defined in Rl he conpound
a&%tﬁlar 3 caban AOTS Al OPEP ?IMOP@ID&%W or mgfeihgiproatoms

s&é&ecpf%@az' ﬁ{ogl? cwl'_sléf ITg &é&#}%znl, n@l?é%en Ryl 'sﬁllﬁfrJ Whbre the bridged

6- OXOpYT | t'riazinyl,
pivrcanlyd 1;1ng mr@ﬂyhallymnbstﬂht;eﬂ fronhil epBameb Wlﬂlwuhﬁahgﬂts selected

| ! 1 : 10
| B sneo e GrC R SR 1 40 LB opigither R or
t RIY 32t Y, alkndabtltuted Wﬁ%ndg’eﬂ' @@y}zflllc r1h§ Qd)rﬁﬁﬁing%-n carbon

benzof uranyl ,” benzot hi ophenyl,” i ndol i ny (ydro enzo
f atoamynd Oqitlhwlrymemmngmwgnyﬂe hetenmiqrnﬁ Wlecte from the group

d thi
oEMPETRERE Sov e PERRTNEE o, mRGT Ry HERR Pl gre i
optionally substituted from 1 to 3 times with substitutents selected from the group

consisting of C;-C; alkyl, -C(O)R", and -S(O),R"*;

R'? is selected from the group consisting of H, C;-C; alkyl, Cs-Cs cycloalkyl, C4-C-
cycloalkylalkyl, and —C(O)R", where each of C;—Cg alkyl, C3-Cs cycloalkyl, and Cq-
C; cycloalkylalkyl is optionally substituted from 1 to 3 times with substituents as

defined below in RIS;

R is selected from the group consisting of H, NR'"R" C,-C4 alkyl, Cs-Cs
cycloalkyl, and Cs-C; cycloalkylalkyl, where each of C,—Cs alkyl, C3-Cs cycloalkyl,
and C4-C7 cycloalkylalkyl is optionally substituted from 1 to 3 times with substituents

as defined below in R'>; or



benzo[ |, 3] di oxol yl, napht hyl, quinolinyl,

i soqui nol i nyl, quinazolinyl, cinnolinyl, pthalazinyl,
wa@eiosax@bi nyl , 2, 3-di hydr o- benzo[ |, 4] di oxi nyl , PCT/US2008/063043

benzo[ |, 2, 3] triazinyl, benzo[l 2,4]triazinyl,

4H chronmenyl, indolizinyl, #%I i zi nyl,
6aH-t hi eno[ 2, 3- d]|n1dazolyl FprrroIo[Z 3-
] pyridinyl, imdazo[l, 2- a]pyr|d|nyl pyrazol o[ | , 5-

PP AL oS Wb ot .
] betiAnydyridhaing@nefranidiny], mézﬁith}fl,yﬁ-:or%hﬂne[ﬂbér&’i dromatic monocyclic

di nyl, f yl, f _ 2-
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5 pBygen8nitreperm lhyd sdiur @tﬂm{ﬂlly Asbaiipyadafzomyll tp 4 times with substituents

razol o[ 5,1 -c] [, 4] oxazi nyl
a%Q%hfﬁgegﬁfﬁvgudﬁenzo% |]ox££oly% Y
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L1 SRR PR g oo be ing, B erde ap i feaspRginine 1-

[ het%roﬁidnﬁsi IRt fford theadrBYy edisi¥hg of oxygen, nltrogen and sulfur, where

3 0XO0- [ | 4] triazol o[ 4, %9 yridi n- 2(

ewclﬁ lﬁﬂauwally(ﬁpbst@ﬁaqi mstest fimgs @Qﬁrs@hstrtuqné sefected
Berfhhe .08 nbFhEy AROE bl BB st ot Hgen,
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t he ro consit s - 0XO0
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PYERWihRr!RYrrolyl, furanyl, thlophenyl oxazol yl,
i soxazol yl’, thlazolyl isothiazolyl, pyrazolyl,

i m dazol yl , oxadlazolyl t hi adi azolyl, triazolyl, and
tetr zol % optionally substltuted fron11 to 4 tines
wi'tth hﬁ% ituents as defined in R4 ; RLis H nethyl,
ethyl, or isopropyl; R2is H methyl, or gen}dinethyl'
R3 s H nethyl, hydroxyl met hoxy, fluoro chl or o,
cRanis, 1nctep¢ﬁdeutiv @ﬁ@@tbﬂy t, cagh btwnmﬁ%wubaﬁtltuent in the group

¢ PSR 3R LRt R MR RN R ONR "R,
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AT II P 53008, SR BT RS et om

Wil ttdh 331ﬂ1|iHStW1ﬂLtQ]let$tuaﬁs dedéfmed bbehoiv R'fy 4RE5 ;

R" is independently selected at each occurrence from a substituent in the group
consisting of —CN, halogen, C(O)R", C;-C; alkyl, -OR"? -NR'R"', —§(0),R", aryl,
and heteroaryl, where each of the aryl or heteroaryl groups is optionally substituted
from 1 to 4 times with substituents as defined above in R';

or an oxide thereof, or a pharmaceutically acceptable salt thereof.

2. The compound according to claim 1, wherein X is substituted

phenyl and R* is substituted monocyclic or bicyclic aryl or heteroaryl.



R8 is H hydroxyl, fluoro, chloro, nethyl, Cil- C al kyl
optionally substituted with hydroxyl or am no, or
wW@eiosa410p1 i onal |y substituted with Cl- C3 al kyPCT/a8IP9063043

is H fluoro, chloro, nmethyl, hydroxyl, or cyano. 11.

The conpound according to Clatﬂ§10 wherein: R4 is H

hal ogen, -OR 12 , -S(O nR13 CN, -CCOR 13, -NR

I0RL 1, CG-C6 alkyl, C2-Co6 alkenyl C -C alkynyl, C

-C6 cycl oal kyl, or CA-C? cycloalkylalkyl, wher ei n each

of the G-C 6 alkyl, C2-C6 al kenyl, C2-C6 al kynyl,

C3- C6 cycl odl kyl Thawnempdurd/aceyrdingab kidiml Ik whetetn X is substituted
Btlonallﬁ substituted from1l to 3 times wth
Byt yeheshedoysk 3y is sulpstignted monocglic ephisyelisrryl or

ag&gfq g to claim10, wherein R4 is phenyl, pyridyl,
2-oxo-pyridin-1(2 H-yl, pyrimdinyl, pyridazinyl,
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]furanyl, thi eno[I‘Bc: Bern])qn}n'di axtbm‘tyling td Icladmd[ 3/,hEPein X is substituted
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times with substituents as defined in R14 .13. The
conpound according to claim1l, wherein:

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

difluoromethoxy or trifluoromethoxy;

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

cyano, hydroxyl or methoxys;



Xis al[5,5]-, [6,5]-, [6,6]-, or [6,7]-fused bicyclic

carbocycle or heterocycle selected fromthe group
wa@onsilstosng of i ndenyl, indanyl, benzof uranyl , PCT/US2008/063043

benzot hi ophenyl, di hydrobenzot hi ophenyl,

di hydr obenzof uranyl, indolyl, ,;0|ndolyl i ndol i nyl,
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n%glnethyl R3 is H nethyl, hydroxyl, nethoxy,
chl oro, cyano, trifluoromethyl,
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indolinyl, dlhydrobenzofuranyl dihydrobenzothiophenyl, indazolyl, benzimidazolyl,
benzooxazolyl, benzothiazolyl, benzoisoxazolyl, benzoisothiazolyl, benzotriazolyl,
benzo[ 1,3]dioxolyl, naphthyl, quinolinyl, isoquinolinyl, quinazolinyl, cinnolinyl,
pthalazinyl, quinoxalinyl, 2,3-dihydro-benzo[1,4]dioxinyl, benzo[1,2,3]triazinyl,
benzo[1,2,4]triazinyl, 4H-chromenyl, indolizinyl, quinolizinyl, 6aH-thieno[2,3-
d]imidazolyl, 1H-pyrrolo[2,3-b]pyridinyl, imidazo[1,2-a]pyridinyl, pyrazolo[1,5-
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thieno[2,3-b]furanyl, thieno[2,3-b]pyridinyl, thieno[3,2-b]pyridinyl, furo[2,3-
blpyridinyl, furo[3,2-b]pyridinyl, thieno[3,2-d[pyrimidinyl, furo[3,2-d]pyrimidinyl,
thieno[2,3-b]pyrazinyl, imidazo[1,2-a]pyrazinyl, 5,6,7,8-tetrahydroimidazo[1,2-



hydroxyl or am no, or am no optionally substituted

wth Cl- C3 alkyl; and RO is H fluoro, chloro,
woredoRsk08hydr oxyl , or cyano. 14. The conmpound BCT/USZINSIQH3043

to claim13, wherein: R4 is H, halogen, -OR 12 , -S(0O
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C2-C6 al kenyl, C -C al kynyl, -C6 cycl oal kyl, or

CA C7 cycl oal kyl al kyl , wherein each of the CG-C 6
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oxopyridazin-1(6 H-yl, imdazo[l,2- a]pyridin-6-yl,
i mdazo[ |, 2- a] pyrazin-3-yl, 3-

Wo@x®s{141022 4] tri azol of 4, 3- alpyridin-2(3H)-yl, PCT/US2008/063043

5, 6-di hydroi m dazo[ |, 2- a] pyrazin-7(8H)- ,
3-(trifluoronethyl)- 56d|hyd{3®Z 24]triazo|o[4,3-
a] pyrazi n-7(8H) - yI 2,4]tr ol o[I

a] pyri di n- 6- yI ,2,4]triazol of 4, 3- a]pyrldln 6-yl,

3, 3-di met hyl, 5 al‘;gg I ?rgséutﬂi at%ﬁgrlldlng[stf) %Eﬁirhqygvh&lerﬂ dazo[ !

2a]pyra2|n 7(8 triazolof 4, 3-

] Xpiy rai (8324, [6(5]-, [blﬁ]z od]a,7]-Azeal Bikcli3- caibopycﬂe dﬁﬁdztaty)bycl@ kelected
oxooxazol i di n- 3- yl; R5 is H chloro qr fl uoro;

HiTogihg g uprconpisiaRgoot IRdenyd ipgdangl, bgnaqfurﬁnxlob%lzommywl
0 OX¥ol nd
a@a@“ Rt Gy E B fleRiar UL iy Hoindd1E, GRIBRRY!
dbsnzmhBB ibxiosyl) enzbexakolgh bEngtiriatal yinbdBoisdthéazo yypound

accordi n cl ai wher.ein .t car bo

BeT et Rl o G eG4y SR B rpound
aeG A BHaghonyd! (g!um Ithyl, MRLEL NN aulﬁé?iﬂl)l‘ﬂyp dinhd 111%11 ( ﬂﬁthalazmyl
st er eoi soner. . Thé conpound” according to claim1

waemekalinyh ebeufnﬁ),a Ljﬂuilazmyh b@nz)o [ b2 diteietispndR-dikydro- A
DRavBC iR ARy b AUSREPED §0GaBengeny

t k@faﬁp@ubérfzabwo&bfeﬁyﬁ hﬁd@h@ﬁpy Qhinefizibbie 6g@RiRHHD, 3-d]imidazolyl,
accordlng[to claiml . A nmethod of treatin

i o el Emyriging saidezplby-epyrdnglepenaent g puridiny,
AR R LR A En o OISR CEEPRT .
patiees, 2t Hpyrekaylofurs{Qhb Tpyedi gk filro 8, 2-h@yaid iy, |tmahd>[ys 2-
i W
P RlREr TS AN, Sl T M PR TR
SbBIMO@b‘][hﬂoAazmyl imidazo[ 1,2-a]pyrazinyl, 6,7-dihydro-4H-pyrazolo[5,1-
c][1,4]oxazinyl, 2-0x0-2,3-dihydrobenzo[dJoxazolyl, 3,3-dimethyl-2-oxoindolinyl, 2-
0x0-2,3-dihydro-1H-pyrrolo[2,3-b]pyridinyl, benzo[c][1,2,5]oxadiazolyl,
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substituents as defined in R';
R' is H, methyl, ethyl, or isopropyl;
R’ is H, methyl, or gem-dimethyl;

R’ isH, methyl, hydroxyl, methoxy, fluoro, chloro, cyano, trifluoromethyl,

difluoromethoxy or trifluoromethoxy;

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

cyano, hydroxyl or methoxys;
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indolinyl, dihydrobenzofuranyl, dihydrobenzothiophenyl, indazolyl, benzimidazolyl,
benzooxazolyl, benzothiazolyl, benzoisoxazolyl, benzoisothiazolyl, benzotriazolyl,
benzo[ 1,3]dioxolyl, naphthyl, quinolinyl, isoquinolinyl, quinazolinyl, cinnolinyl,
pthalazinyl, quinoxalinyl, 2,3-dihydro-benzo[ 1,4]dioxinyl, benzo[1,2,3]triazinyl,
benzol[1,2,4]triazinyl, 4H-chromenyl, indolizinyl, quinolizinyl, 6aH-thieno[2,3-
d]imidazolyl, 1H-pyrrolo[2,3-b]pyridinyl, imidazo[1,2-a]pyridinyl, pyrazolo[1,5-
alpyridinyl, [1,2,4]triazolo[4,3-a]pyridinyl, [1,2,4]triazolo[1,5-a]pyridinyl,
thieno[2,3-b]furanyl, thieno[2,3-b]pyridinyl, thieno[3,2-b]pyridinyl, furo[2,3-
blpyridinyl, furo[3,2-b]pyridinyl, thieno[3,2-d]pyrimidinyl, furo[3,2-d|pyrimidinyl,
thieno[2,3-b]pyrazinyl, imidazo[1,2-a]pyrazinyl, 5,6,7,8-tetrahydroimidazo[1,2-
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alpyrazinyl, 6,7-dihydro-4H-pyrazolo[5,1-c][1,4]oxazinyl, 2-0x0-2,3-
dihydrobenzo[d]oxazolyl, 3,3-dimethyl-2-oxoindolinyl, 2-0x0-2,3-dihydro-1H-
pyrrolo[2,3-b]pyridinyl, benzo[c][1,2,5]oxadiazolyl, benzo[c][1,2,5]thiadiazolyl, 3,4-
dihydro-2H-benzo[b][1,4]Joxazinyl, 5,6,7,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrazinyl,
[1,2,4]triazolo[4,3-a]pyrazinyl, 3-oxo0-[1,2,4]triazolo[4,3-a]pyridin-2(3H)-yl and
oxooxazolidin-3-yl, optionally substituted from 1 to 4 times with substituents as

defined in R'*.

16.  The compound according to claim 1, wherein:
X is thiophenyl, thiazolyl, pyridinyl, phenyl, naphthyl, benzo[b]thiophenyl,
benzofuranyl, benzo[d][1,3]dioxolyl, 2,3-dihydrobenzo[b][1,4]dioxinyl, 3,4-dihydro-
2H-benzo[b][1,4]Joxazinyl, or 4-methyl-3,4-dihydro-2H-benzo[b][1,4]oxazinyl,
optionally substituted with from 1 to 3 substituents selected independently from the
group consisting of fluoro, chloro, bromo, methoxy, hydroxyl, cyano, trifluoromethyl,
difluoromethyl, trifluoromethoxy, difluoromethoxy, substituted C;-Cs alkyl,

methanesulfonyl, carbamoyl, C;-C; alkyl-substituted carbamoyl, and acetamido;

R' is H, methyl, ethyl, isopropyl;

R’ is H or gem-dimethyl;

3.
R’ is H, chloro or fluoro;

R'is H, methoxy, hydroxyl, methyl, fluoro, bromo, cyano, difluoromethyl,
trifluoromethyl, diifluoromethoxy, trifluoromethoxy, acetyl, aminomethyl, 1-
aminocyclopropyl, morpholinomethyl, 2-hydroxypropan-2-yl, morpholine-4-
carbonyl, 2-morpholinoethoxy, 2-(dimethylamino)ethyl(methyl)amino, 2-
hydroxyethylamino, piperidin-1-yl, piperidin-2-yl, pyrrolidin-1-yl, piperidin-4-ol,
morpholino, piperazin-1-yl, 4-methylpiperazin-1-yl, 4-(ethylsulfonyl)piperazin-1-yl,
4-(2-(isopropylamino)-2-oxoethyl)piperazin-1-yl, 4-(pyridin-2-yl)piperazin-1-yl, 4-
(pyrimidin-2-yl)piperazin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxopiperidin-1-yl, 6-
methylpyridazin-3-yloxy, 6-aminopyridazin-3-yloxy, pyridazin-3-yloxy, pyrazin-2-

yloxy, 3-aminopyrazin-2-yloxy, 5-aminopyrazin-2-yloxy, 6-aminopyrazin-2-
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yloxy,1,2,4-oxadiazol-3-yl, 3,5-dimethylisoxazol-4-yl, 1H-pyrazol-4-yl, 2-
cyanophenyl, 3-cyanophenyl, 4-cyanophenyl, 4-(methanesulfonyl)phenyl, 3-
(methanesulfonyl)phenyl, 2-(methanesulfonyl)phenyl, carbamoylphenyl, pyridinyl,
aminopyridinyl, pyridazin-3-yl, 6-methylpyridazin-3-yl, 6-(trifluoromethyl)pyridazin-
3-yl, 6-(difluoromethyl)pyridazin-3-yl, 6-((difluoromethoxy)methyl)pyridazin-3-yl, 6-
aminopyridazin-3-yl, 6-(methylamino)pyridazin-3-yl, 6-(dimethylamino)pyridazin-3-
yl, 6-morpholinopyridazin-3-yl, 6-(4-hydroxypiperidin-1-yl)pyridazin-3-yl, 6-(4-
methylpiperazin-1-yl)pyridazin-3-yl, 6-(hydroxymethyl)pyridazin-3-yl, 6-
(methoxycarbonyl)pyridazin-3-yl, pyrimidin-2-yl, pyrimidin-4-yl, pyrimidin-5-yl,
pyrazin-2-yl, 3-aminopyrazin-2-yl, 5-aminopyrazin-2-yl, 6-aminopyrazin-2-yl, 2-
oxopyridin-1(2H)-yl, 2-oxopyrrolidin-1-yl, 6-0xo-1,6-dihydropyridazin-3-yl, 6-
oxopyridazin-1(6H)-yl, imidazo[1,2-a]pyridin-6-yl, imidazo[1,2-a]pyrazin-3-yl, 3-
oxo-[1,2,4]triazolo[4,3-a]pyridin-2(3H)-yl, 5,6-dihydroimidazo[1,2-a]pyrazin-7(8 H)-
yl, 3-(trifluoromethyl)-5,6-dihydro-[1,2,4]triazolo[4,3-a]pyrazin-7(8 H)-yl,
[1,2,4]triazolo[1,5-a]pyridin-6-yl, [1,2,4]triazolo[4,3-a]pyridin-6-yl, 3,3-dimethyl-2-
oxoindolin-5-yl, 5,6-dihydroimidazo[1,2-a]pyrazin-7(8 H)-yl, 3-methyl-
[1,2,4]triazolo[4,3-b]-pyridazinyl, [1,2,4]triazolo[4,3-b]-pyridazinyl, or

oxooxazolidin-3-yl;

5.
R” is H, chloro or fluoro;

6 -
R” is H, chloro or fluoro;

R’ is H;

R® is H, fluoro, methyl, or hydroxyl; and

R’ is H or hydroxyl.

17. The compound according to claim 1, wherein the carbon atom

designated * is in the R configuration.
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18.  The compound according to claim 1, wherein the carbon atom
designated * is in the S configuration.

19. The compound according to claim 1, wherein the compound is
a (+) stercoisomer.

20. The compound according to claim 1, wherein the compound is
a (-) stereoisomer.

21. A pharmaceutical composition comprising a pharmaceutically

acceptable carrier and a therapeutically effective amount of the compound according

to claim 1.

22. A method of treating a disorder which is created by or is
dependent upon decreased availability of norepinephrine, dopamine, or serotonin, said
method comprising:

administering to a patient in need of such treatment a therapeutically
effective amount of a compound according to claim 1 or a pharmaceutically

acceptable salt thereof.

23. The method according to claim 22, further comprising:
administering a therapeutically effective amount of a serotonin 1A

receptor antagonist or a pharmaceutically acceptable salt thereof.

24. The method according to claim 23, wherein the serotonin 1A

receptor antagonist is WAY 100135 or spiperone.

25. The method according to claim 22, further comprising:
administering a therapeutically effective amount of a selective

neurokinin-1 receptor antagonist or a pharmaceutically acceptable salt thereof.

26. The method according to claim 22, further comprising:
administering a therapeutically effective amount of a norepinephrine precursor

or a pharmaceutically acceptable salt thereof.
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27. The method according to claim 26, wherein the norepinephrine

precursor is L-tyrosine or L-phenylalanine.

28. The method according to claim 22, wherein the disorder is
selected from the group consisting of: lower back pain, attention deficit hyperactivity
disorder (ADHD), cognition impairment, anxiety disorders, generalized anxiety
disorder (GAD), panic disorder, bipolar disorder or manic depression or manic-
depressive disorder, obsessive compulsive disorder (OCD), posttraumatic stress
disorder (PTSD), acute stress disorder, social phobia, simple phobias, pre-menstrual
dysphoric disorder (PMDD), social anxiety disorder (SAD), major depressive disorder
(MDD), postnatal depression, dysthymia, depression associated with Alzheimer’s
disease, Parkinson’s disease, or psychosis, supranuclear palsy, eating disorders,
obesity, anorexia nervosa, bulimia nervosa, binge eating disorder, analgesia,
substance abuse disorders, chemical dependencies, nicotine addiction, cocaine
addiction, alcohol and amphetamine addiction, Lesch-Nyhan syndrome,
neurodegenerative diseases, Parkinson’s disease, late luteal phase syndrome or
narcolepsy, psychiatric symptoms, anger, rejection sensitivity, movement disorders,
extrapyramidal syndrome, Tic disorders, restless leg syndrome (RLS), tardive
dyskinesia, supranuclear palsy, sleep related eating disorder (SRED), night eating
syndrome (NES), stress urinary incontinence (SUI), migraine, neuropathic pain,
diabetic neuropathy, fibromyalgia syndrome (FS), chronic fatigue syndrome (CFS),
sexual dysfunction, premature ¢jaculation, male impotence, and thermoregulatory

disorders.



