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I nvention [0001] Certain aspects of the present
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neur opsyc |tar|c | Sor der's, paln aq ot her di sorders
receptors, in p i igigégggﬂgbggéﬂfreby
nodul ati ng neur Uﬁﬂaﬁg‘.{éﬁ?ﬁx ith the

devel opnent of neuropsychiatric disorders. Aspects of
- the invention also Bgm%%%nHQfQQQHgﬁﬁgﬁ t hat

selectively interact™ w IS receptor subtype and
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di stinct nuscarini.c receptor types have been
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or  [0003) Conditions associated with cogpitive impairment, such as Alzheimer's

disease, are accompanied by loss of acetylcholine in the brain. This is believed to be the
result of degeneration of cholinergic neurons in the basal forebrain, which innervate areas
of the association cortex, and hippocampus, which is involved in higher processes.

[0004] Efforts to increase acetylcholine levels have focused on increasing levels
of choline, the precursor for acetylcholine synthesis, and on blocking acetylcholine esterase
(AChE), the enzyme that metabolizes acetylcholine. Administration of choline or
phosphatidylcholine has not been very successful. AChE inhibitors have shown somie
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phosphati dyl chol i ne has not been very successful. AChE
i nhi bitors have shown sonme -1 WO 2005/ 063254
PCT/ US2004/ 043224 therapeutic efficacy, but may cause
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zz~ z % R5 (XV) WD 2005/ 063254 PCT/ US2004/ 043224 or a

phar maceutically acceptable salt, ester, am de, or

Erodr t hereof, wherein Ais selected fromthe group

Phg of R RL VY / '"IA-R X' ~R2 W RCTAIS2004/043224
and ~"'""~ Xis nitrogen, CH or CH2; X is Cor CH,
oiiepldrmaiudinally aceepi@blet balt, esstes, ammub)quarbd)ml@ thegbYie®Rerein A is
nd wherein. when X' is CH, there is a single

%éﬁ%ﬂgg?ﬁﬁeﬁnwpgﬁﬁﬁﬁngO?each Y is separately sel ected
fromthe group consigting of nitrogen, oxygeq{ or CH

each W is separ atel’y sel ected fromthe group

consi sting of nif en, CH, zOr sulfurw eaq:%}

is separately £ IecP s oub consi&lin 0,

1, 2, 3, and 4; selé t d r the grolp.__

consi sting of I 2; ‘and 3; (a s se tely

absent or is separately selected from 2the group ;
XGe n r
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betyetro X dﬂﬂll X mnt wheralnl wheuK3 is €Hf there32 . a28ngik beny between X and X'

eagﬁ&{s mré@lyde Sgdtf%tlﬁ ;@%p]%gpoﬂsg%g lgﬁu?rgtg!g}? {é;gfée){l or CH; each W
lsss'gﬁ% ﬂefj*gefééteﬁrﬁ’dm Qﬁ@%]%ﬁﬁf | Bhdfdtne df Hith g%ﬁsﬁat &IQ-% }Rsor sulfur; each n

cted fromthe group consisting o
is-seEmatp]y- geleatedhiom theagrdupl censistiag ol O ﬂ],dkmraﬂ& 3§ hayis selected from the

selected. fr roup, _consisting of carbon,
EEQTP mgdff;lg fg?«sde bRaF sengrately @hsemt of icspatebnsdlspted from

b , a t r.e
T M
opticnglly aiubsiltuteén63 progvllodkyl t dypatonaldy tswlbstmiijedcemo alkelyl, optionally

th en or both s , and
W??S%‘?l%’de 7O | Eﬂﬁ!@% ?wlys Shipstifg f{lbrm rﬁlko , and  optionally
subSiicat drfOatf aSBIbANT, 1@'%&%\2%‘ is sORNEE glé t@lﬁe ?HJ P%’onsmtmg of —

or each 1s indeperndently absent, provi
NH¢GH1)-+ Iancbe(@ﬁ‘lz)&, & b, g, awar d ake each lpdmnmm]ymetmteddﬁom the group

t on of e, IS car on, .
copitingiiod CRen Tateae i oind Sl o Sk W indepwdenty absent
pIS¥VIEE thaPht IQert ?hréé%f &b, cRed FSprebidn, ﬁHﬁd&?&aﬁﬁﬁe&@Sﬂe ofa, b, c,or

d is carbon, and provided that no two adjacent &, b, ¢, or d are both oxygen or both sulfur; e,

f, g and h are each independently selected from the group consisting of carbon, nitrogen,
oxygen, and sulfur, or each is independently absent, provided that at least three of ¢, f, g, or
h are present, provided that at least one of ¢, f, g, or h is carbon, and provided that no two
adjacent e, f, g, or h are both oxygen or both sulfir; Ry, Rs, Rs, and Rs, are each
independently selected from the group consisting of hydrogen, halogen, optionally
substituted Cj¢ alkyl, optionally substituted C alkyloxy, optionally substituted C,
alkenyl, optionally substituted Cps alkynyl, optionally substituted Ci.g-alkoxyalkyl,
optionally substituted C;.q alkylthio, perhaloalkyl, CN, COR;q, CONHR 5, NHCONHR,,
SO;NHR;30, SO3R 10, OSO3R ¢, heteroalkyl, NO,, NHCOR g, or Rz and Rs, or R; and Ry, or
R4 and R;s taken together, along with the ring carbons to which they are attached, form a
five-membered or six-membered cycloalkyl, heterocyclyl or heteroaryl ring, or a six-

membered aryl ring moiety; Rs, Ry, Rs, and Ry, arc each independently selected from the



i ndependently selected fromthe group consisting of
hydr ogen, hal ogen, optionally substituted Cl-6 alkyl,
optionally substituted Cl -6 al kyl oxy, optionally
WG UwssReH ed C2. 6 al kenyl, optionally substi t REBHSIOR4/G13224
al kynyl, optionally substituted Cl.6-al koxyal kyl,
%ﬂﬁ I &ﬁh@isﬁﬁ’g Sdfbﬁngdrbgéredhﬁb &1, abieionklly osubptatedl Qals katkyl, optionally
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heteoelkyl, N, NHCOIR& ordhdarkR 7, ar By eekRe.i ot Kepef fetlfop together, along

l ected f Fom V\D 200 /U 2 224
AR o6, BRI BT P SRR P2 e
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al 1 cyloxy, optionally subs ituted C2_6 al kenyl

fromtthe gaiupy:ostuﬁmg afufied, @25(@11 wﬂﬁuy@dﬁk&p&mﬁaﬁejeyted from the group

Rk o Ry Bkl s B Q1KLY GRS Yl .
Bettefeadt tionall
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:ﬁ’%'la ﬂﬁgﬁ%‘hﬁﬁe@(wﬁ allefil, Bﬁﬁcﬁial'/\l“‘éf%dtﬁuted Cy.¢ alkynyl, and

e group consi sting of en,
olstl.dlfally msmtufe‘ﬂlzarylanwl; RisedndcRed afer @ma@rﬁeim de@qée from the group

ccg}%%fnlgsg 8{ gggﬁt}c}ng{:l rté#\%eds @bSt ;,Jé]stlgon%y%ubstltuted Cis
a.lﬁgfg ?n@ﬂtl ?lﬁ:tshﬁﬂéds@z %3]1{@113@' Jﬁﬂﬂ)&’ﬁﬂl @iﬁBshﬁﬂ!@i Y alkynyl optionally

|tute al kynyl opt’i onal (é substituted ar¥
sulstitutetbCl @La]koukb&lkyﬂ uipdionally subistiipted Gurahligdibira pediakaalicyl, CN, CORyo,

and R }}fﬂs%@ﬁ eﬁqu L, 5B B4B, 0N ?})S/litolaﬁ@l %40, NHCOR 0, or

{8 18 SYEEABOeb wiREH iHepakd yitached, form a
Réu%[i utedﬁggégkgqﬁggyw éptlg%ally suggtltutZd C2f§le 0

ﬁabhwmberechnd Sl)emenﬂmddl yy@uﬂdbxh thateearyely |o5) hejgroamsl ing, or a six-

“%gﬂg’ "Hg{ %ﬁgt&glﬂ %.n% EP{S‘E }éeﬁldBS%%?éTk% gedlag{e@u gtSP ld t1111&3 represents
aBbnf ekl fr&ﬂtth@ ?ﬂit bycoiy@ﬁﬁg bﬂb%ﬂrb@h—cﬁrbo&ﬂ dihlo%pnd and a carbon-

optionally substi .6 all cenfg optional ly
carbs tibthit dadnd:@r@wdd:ckgmythe coptposh P Ijonrgqj@slt g1t XY eage not clozapine or

aLk |, optionally substituted Cl1.6
wm%ﬁﬁ 824PH¥t hal oal kyl, CN, CORio, CONHRI O,

NHCONR 35 %Zwﬁéoem@%ﬁileﬁbs @R02BPouite tHak ol deykture set forth in
NC2, "N 10, or R12 and R13, taken t oget her, al ong

PForiilag HEorIVig carbons to which they are attached, form

a five-nmenbered or six-nmenbered cycl oal kyl,

het erocyclyl or heteroaryl ring, or a six- nenbered

aryl ring noiety; and any bond represented by a dashed
and solid line represents




a bond selected fromthe group consisting of a
carbon-carbon single bond and a carbon-- carbon doubl e
bond; provided that the conpound of Fornulae | or XV

wanretsres2sel ozapi ne or N-desi net hyl cl ozapi ne. PODD8I00k/43224
sonme enbodi nents, the conpound has a structure set

forth in Formulas I I or IV WD 2005/ 063254

PCT/ US2004/ 043224 R I[1) VVIR (III) (OQE@]
In some enbodi ne \N the conpound is selected f the
group conslstl(n%rS ~JW R6 R2 4 8 "4 and )RS Ry
RS, Ry B R W I n sonme enbodi nents, the

compound Hys seI | eg edRﬁrom the group coRsistj n /of : Ré/\D

enmbodis e none 13— C, or d Rs—al

: f, g, or his a
a, D, d are carbon.
enbodﬁﬁentsRe f aﬁ&-h are carboR4 I nlsonme
enbodi nents7° R2 i s"%Selected from the groJ% cons”ﬁ%lng
of hydrogen, hak gen, optionally substituted 6

al kyl, and optionally substituted CJ-6 al kyloxy. In
sonme[(@bpdi Mantamye tdnebodikgrits,i thes ebmpted] fis eeleblvd Goouphe group

consisting of:

[0010] In some embodiments, the compound is selected from the group

counsisting of:



consi sting of nethyl, ethyl, propyl, isopropyl, butyl,

sec-butyl, and tert-butyl. In some enbodinents, the

al kyl oxy is selected fromthe group consisting of
WORAKE254 et hoxy, propoxy, isopropoxy, but oxyPCI/US2004/043224

sec- butoxy, and tert-butoxy. In sone enbodiments, the

hal ogen—iyg sel ected fromthe ,ggpup consi sting of W
fl uoroz_‘ oro, and brono. 1Q sgne enbodi nents, R{I—y
sel ect romthe group consigting of hydrogen, Y

In sone enbodlnent.

nethu met hoxy, and chl okc
Q SAy

el e fromthe qgroy
0!0
StHSst £t UMED

ptionally s 1.6 al kyl, oJoF

C-6 al kyl O% 02.:1n sone ;
enbodi nents, the alkyl is selected fromthe group
consisting of nethyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, and tert-butyl. In some enbodi nents,

the al kyloxy is selected fromthe group consisting of
nmet hoxy, ethoxy, propoxy, isopropoxy, butoxy,

sec- but ox and tert-butoxy. |mg,some enmbodi ments, ther,
hal ogen |s 'sel ected fromthe rbup consi sting of W/
chl or , and i odo. Ilwé? £nbodi ments, R3 i “R;
sel ect d m t he group cons s@ nd of hydrogen

methylY rréthoxy chl oro, broso, |odo and NO2. In 2

enbddFents, R4 is select om t he group

hydr, hal ogen, subst i t ut ef
Hz\Ref hal oal kyl , “SOPR d N | n som

errbodl nments, the al kyI IS sel ect ed fromthe group -6

f@)@iépﬁﬂﬁ%ﬁg |em9%r@o4&ﬁ% sonRsitgtd,ng: df isnabdent., In some
ethy propyl, isopropyl, butﬁ sec-butyl, and
1 39

emhwmmbm’symonemf es b igeor bwmbgq:nﬁe me @r@b?ﬁ;mﬁg}s dalp-1ey pnd d are carbon.

T sor fql %ﬁ?‘%ﬁﬁﬂﬁﬁs e, Ef gg tsaﬁﬁﬁrﬁ e%?ag‘ncléx{m ﬂl|t s%n}e Qrﬁbodlments R is selected from

e 'E?&QJ SBtsting tom?mgag @ldgsn, &ginaﬁzugdsdusamml 6gaﬂl©jc1p and optionally
consisting uoro, chloro, and brono. In so

sté]mmthdr@m& slkyRxy. i dn ﬁy@ﬁofg@bpd@pe@m thgralkylyis selocted from the group

sub tituyted 6 .al k n |
cqnsE ’ﬁg | @Cﬁeﬁﬂ@é’t Bt Ii’ol?np? ‘?\p‘éh gl?llggl SS%cons sztgll(ang 0 tﬁyl In some
efiBSdIentsC Y |a1kyﬂlfx9rpié| selécsap oy khe brouyl comsizting Wi hethoxy, ethoxy,

and tert-butyl. sone ~enbodi nents, R4 is sel ectgg)‘0
p]fopgm,tlhqargp@up l@ﬁ@g{ Sqep—ﬂsgtoggy, h%,t%@ﬁtoxwetﬁwomg |eghogiments, the

@g.g,%r %nﬁed?fﬁt% groq{p %ﬂ]% ?%91’@ fBD, N& brbfho. In some

rom the gfoup

eBOShRhisNR, @ sélé(tﬂ!écpﬁaﬁh thb gk@gemns@mg ophydoogn| sethyl, methoxy, and
substituted C1.6 al kyl, wherein in sone enbodi nents,

clnlhm aIIkysbmeselng@mee’@, R oth selestogribeip RSnEPYR icApsiging of hydrogen,

TR oSt h%fﬁubgfhtap%q(}érg AISRRRBMAy Dkt S a%ﬁ(#g and NO,. In

S(Bﬁtl: eRBAdikfentsS GletalkAds bdieied Remahoppup Qsﬂﬁmﬁtﬂgn:g" nodthyl, ethyl, propyl,
fluoro, chloro and bronp. I n sone enbodi nents,

sopupsly i setiglomn frebife.ctzom kel & alilony is selected

ogen _or t i on but

g € SFRBR SRR ftglb %% %@oﬁ de:t 0% h%gqp%%golsoﬁxjoﬁ%)g/d Ibluﬂ)xtyé sec-butoxy,

at! tekSoui S E Cln@dniel piBodihénts) ﬁl‘i&ﬂﬂﬂ@@ﬁ&s §élecﬂ€ﬂ fbmhydgoae Ronsisting of
hal ogen, "optional ly substituted T -6 al Ky

cidlerch taad kapid iodo. In some embodiments, R is selected from the group consisting of

hydrogen, methyl, methoxy, chloro, bromo, iodo, and NO,. In some embodiments, R, is

selected from the group consisting of hydrogen, halogen, optionally substituted C.¢ alkyl,

perhaloalkyl, SO:R19, and NO,. In some embodiments, the alkyl is selected from the group
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CN, SO2Rl o, and NO2, wherein in sone enbodinents, the

al kyl is selected fromthe group consisting of

net hyl , ethyl, propyl, isopropyl, butyl, ssec-butyl,
wertdosessas4but yl ; wherein in  sone enbodi nent s, PCH#ES2004/043224

hal ogen is selected fromthe group consisting of

fluoro, chloro, and brono; wherein in sone

cSﬁ@%‘gW‘ﬁl&h l(g;eert tgl%b P”}?ﬂlp?%)& lﬂgglo rsé)cal!ﬂm// ‘an t%lttebutyl In some

In sone

emb”ﬂmtsoﬂﬂﬂ“’!’ﬁabml sope fiRctb ol gAisome Bhdotiindhg
o&’ﬂ!}ﬂftl 0 ﬁ' Ly substituted Clmhé al kyl , wherein i nﬁ)ﬁgﬁc;&ﬂuomau{ﬂ

Ilf W%?mb(l’d%ﬂtéé’l% belegerxis éﬁﬁCtﬁfh &Ogl' e ;group consisting

t L ro
of QR ool by B Biop @R Ry drogt o ioptionatly

seimtionidah.{ ﬂlﬁm iercgi ﬁu@t}rﬁ@éﬁb@dlhﬁﬂts Otfhefm@l 9P8dlected f
met hyl, chloro, trifluoromnet hgdl S2CH3,  CN, eacn% N%‘the group

CoRFistiggol metbyh @ﬂml,spm@l, iisppEwyb diutd, Secohmtylhend geobptyl. In some

eﬁl"a %.%’I{%%l S?g‘a %fdelb\é I%O n’the\'?ﬁ:lgo ??{!stﬁﬁg gﬁg‘/cirg%% gieitoh Luoro, chloro,

btdmn aﬂlﬂudromﬂ@@%!‘ztlﬂé &ddONOL hih @n@HBnSetsikts)] Rglsqa‘fe ected from the
nmet hyI . et hyl (g_ropyl I sopropyl, butyl, sec uty
2 QOEFIFUIEHJﬁ/ hy REctyaiogen, anml efimalbyrisabiitiomed € stdﬂa!l wherein in

t consi
o apatEpe e S Sl e BT Bt et oty propy,
mg&o@gn; Bukyl, lsecrbityl; afill @PbRPNEIdSTAER A sdNEERBSMments, the halogen is
é %{:ﬁ%and bronmo. In sone enbodinents, RO is

the sivup rengrtgrdes, shiory and bmmr ng:eamme embodiments, Rs
|
1sh@)dﬁc%‘é§ al ERMOQ eérc'}é}ené%%é{é%rrég gﬁ’b%? qpﬁlgn%ﬂ&%bsumed Crs

aﬁcgl Biedoant aﬂacfdﬁmemtts Jies gr@dﬂag@@nm Sdrhé emesdf@h’fsy R,, is selected from
et hyl, propyl, isaopropyl, buty sec- but yl ,

theegrbum epusisting;od taripgen inbsencoasisaniis ﬁ‘!‘@tltqﬂrfbclnala&gh merhaloalkyl,

B8 SRR B AN T o SR SRR gl%%ajk?évf‘ﬁ Spgeted, frgm the group

cipsohng ofitnestisyln ethpl, oo/, eistdpyIpbiitsl, spebingl, Qﬁﬁlﬂﬂ -bufyl; wherein in
n sone enbodi nents,

erfI or.oal ky Ih\é\j]ereln
 PPbeS Jwﬁp'iﬁyﬁh‘ OBFR 15| G5 FrbioRy the erqipcomeisting of fluoro, chioro, and
bl%?ﬁ?ﬁ Ay HEROA S in @nb $nehfcded pfeft@{jﬂaﬁ{g’? @?%ﬁgﬁmf&ﬁ%}&n in some

of hydrogen chloro, nethyl
embm;menﬂs,ophrﬂwmg],ky&s triflusreinethiye dIf sonm drh‘ma@memtp Ryg is hydrogen or

cons St | ngng?p[ p glhglg %viﬁﬁ: Itnlg 831?8 leébé 1%18%2 eq(ikyci:ﬁs selected from
th‘é%‘@a &ﬁ'f@ﬁgh Ph:%t}Pﬁ h&hy! 1|5‘r¥b Iiﬁyﬁl%bﬁ%&g séé) P%nd tEfrt—butyl In

group conS|s ing o ‘met’hy
siang ginbodimentsuRy fis scdentied from-thegydup donmstmgofelmtnlo@geﬁpmbmyl chloro,

RENOTET = SRR NV (O DR O

gﬂlelﬁ'_%Hgﬂs‘éﬁﬁg 61’; l#fo%ﬁ&ﬁﬁbgéﬁ o{aﬁ&ﬁaﬁlgesu% d Qﬂ%%'l@l' \E}ﬂergﬂl in some

msnt S,
ergb¢dimentd, theoatkyhis gplodpl fonsitet gogp @rbnmﬂmngf Rlet}Bﬂ, ethyl, propyl,

o\
1sopropyl, butyl, sec-butyl, and tert-butyl and wherein in some embodiments, the halogen is

selected from the group consisting of fluoro, chloro, and bromo. In some embodiments, Rsg
is selected from the group consisting of hydrogen, chloro, and bromo.r In some
embodiments, Ry is selected from the group consisting of hydrogen, halogen, optionally
substituted Cy allcyl, and perhaloalkyl; wherein in some embodiments, the alkyl is
selected from the group consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and

tert-butyl, wherein in some embodiments, the halogen is selected from the group consisting
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Y-ttt \ e d2 Ry C3 and n is selected fromthe group

consiting of 0, 1, and 2. [0011] Al so disclosed herein

is a nethod of synthesizing a conmpound of Formula V
WQROOYPE3288 ~J N R6 .T-! R2 (V) conprising realkET/H§2044/043224

conpound of Forrmula VI R2 O (VIl) with a conpound of
ofFdiuord,a chiokd, BAd bHididd;) wHENIARI So® 200EKB3RE4 tmerhaloalkyl is

e 3 S5 e e,
en'ﬂ%&d\%&lﬁs ap S TR ?f) Fﬁ’i&::%f&?;{/&)nsﬁ b l:galmégn Ehlofd methyl, and

tain a conpound o

triflabegeshyl Rl In sose! enbatinfensmi; his gaflcnjl@ dmsith¢ i groupfeonsisting of
hydr ogen, ﬁtl onal | y ubsti t ut ed Cl

bgpac i lopa L B PR Cad: S SRRy PbSHpkods g pyherein in some
t 6: |

1:??1![‘)J Cél%{l/t# g ?(K%l 1531%653%% gﬁ%ﬁ&?@%h%ycogﬁ% %{ggt;]g ﬁ‘gl\'zeﬁlyl propyl,

1sgﬂﬁpﬁlpbmt9h abd Vuisl bﬁd tdrbbeist]. alnydonsnemtardymentiyR ; 1sFB3zdrc@Bn In some

: are each |ndependently selected from
exgm@ae@wn%wwge@f g gehodImaRSy Eris Nibp i Ssus pybodimens, L is

abﬁFIf( S(%rl 15 Eélgcqe %rogl %&1{%9{?& sﬁ?é 8k Mmt ' tNIHEd aI(JH'-—-@Hz- In some

oXY, ona
embodiments, A 18 selected from the group consisting of:

i

W\ ~Ra
Jor O O O
Y ) /Y"" /Y ==
i, i, e amd

and n is selected from the group consiting of 0, 1, and 2.
[0011]  Also disclosed herein is a method of synthesizing a compound of

Formula V or VI,

R R,
/T /
W W
e D (o R
N-Ri
Re Rz Re i Re
Ry Rj VD g, Rs
R H R g 4
8 R Ry Re Rs
comprising reacting a compound of Formula VI
R, O
(VI) Rs OH
R; NH,
Rg
with a compound of Formula VII
Rs
(V]I[) OsN Ry
X Rg
Rg



C2.6 al kenyl, optionally substituted C2.6 al kynyl,
optionally substituted Cl-6-al koxyal kyl,~ optionally
substituted Cl-6 al kylthio, perhaloallcyl, CN, CORLQO,
WCONIERE54 NHCONHRI O,  SO02NHR1O, SO02R1o, OSOZ2RI B T/US2604/043224
het er oal kyl , NO2, NHC(PI O or R2 and R3, or R3 and R4,
toForm B4uaad: IXa| ong with the ring
carbons to |c ey are attdached, forma
five-nmenbered or SI X- msnberﬁd cycIQ)aIRkyI het er ocycl yl
or heteroaryl ring Dﬁr a si er aryl ring
moi ety; R6, R7, 13( d RS e eaffh~hynaffependent | y
selected fromthe group cog ' hydr ogen,
hal ogen, optionally substrgt uted K1 alRgyl , optionally
substituted C -6 al kyl oxy, opRéonafsy substituted C2.6

| cenyl Iy sub d 2.
S RO IS8 oeh 5 it e eargaegior FURYBRal 1

substltut ed Cl-6 al kylthio, perﬁﬁloal kyl, CN, COR10O
CONHR10, NHCONHRI O, SOZNI—@O SOP OS02R! 0,

het er oal kyl , NO2, NHCORI o, l@ d R7, or R7 and Rs,
m
Lhae

or Rs and R9 taken together, a with the ring
carbons to which they are atta forma
five-menbered or six-nmenbered cycloal kyl,

to (ﬁ)ttfﬁloac%%ﬁﬁlung E)f pgx{nﬁ%ﬁy W&eféﬁ]g is Ahath ggh @Pl%&%@ from the group

scl os rein
ccﬁﬁi‘ﬂﬁh@ abDHyatoghh, boptiohally aibstireest (320alkyl, optlonally substlmted Cig

di benzo[ b, e] [ 1, 4] di aze(E)l nel a, d]c cl oheptene onpou )a
cycieallod septisaalinsubsitusgd Gogdisniy o 101@8&;551@&#1&}1 Crgplkyrd, optionally

s 102005, 05305 a@;ﬂ;fpyg%ggggmg@%@ N IR s R,

R¢, oaﬂ&om ﬁfdeﬁ@ﬂaml}a sefectéd)frdmh the Rroy Idondigingi of Kyﬁmgm halogen,
hal ogen I's selected frogmthe, grou istin
wmaggénbst@ﬁf:@ Emepikyl. Ogumlmsub%meil é&ﬁﬂzf%}% opttbnslly substituicd
C%'Bbg{élﬂ?lj " g%@%&&bgfl enyl glg?lpﬂﬁal RivsGradd )C&—alkoxya]kyl

'y s bstltuted
opdidially | substirtiticd @lslauq@hhstpethﬂcmﬁcﬁl CH, CaRgaxyaNK o, IéHGJONHR]o,

optl onalS(d ?;gg}sﬁtéztﬁttjégg@afﬁéﬁ@ﬁgg@gﬁéééégylofBémlq% or 3a11dR4 or

Rgr HR. dﬁ)gﬁ_'ﬂgr, gfci?%?‘\?ftﬂ gt?annné;@érg&%nto QRich Y3 dr¥ attached, form a

stitu option
five-membered or six-membered cycloalkyl, heterocyclyl or heteroaryl ring, or a six-

membered aryl ring moiety; Rg, Ry, Rg, and Ry, are each independenily selected from the
group consisting of hydrogen, halogen, optionally substituted Ci.s alkyl, optionally
substituted Cp.¢ alkyloxy, optionally substituted Cp alkenyl, optionally substituted Cr.6
allkynyl, optionally substituted Cj¢-alkoxyalkyl, optionally substituted Ci.¢ alkylthio,
pethaloalkyl, CN, COR;p, CONHR;s, NHCONHR;5, SO;NHR1s, SO2R10, OSO2Ryo,
heteroalkyl, NO,, NHCORy, or R and R, or R7 and Rg, or Rg and Ry taken together, along
with the ring carbons to which they are attached, form a five-membered or six-membered
cycloalkyl, heterocyclyl or heteroaryl ring, or a six-membered aryl ring moiety.

[0012] Also disclosed herein is a combinatorial library of at least 220
dibenzo[b,e][1,4]diazepine{a,d]cycloheptene compounds that can be formed by reacting a

compound of Formula V1I,



substituted Cl -6 al kyl oxy, optionally substituted C2.6
al kenyl, optionally substituted C2.6 allcynyl,
optionally substituted G -6-al koxyal kyl, optionally
weupshést ed C1_6 al kylthio, perhal oal kyl, CNCTURDO4/043224
CONHR1o, NHCONHR1o, SO2NHRI O, SO02Rlo, OSO2Ri o,
het er oal kyl , NO2, NHCOR10, or R2 amnd R3, or R3 and R4,
or R4 and R5 taken to hegr, p_wth the ring
carbons to which they' are atth Brm a
five-nmenmbered or six-menbered~.g ,L"gal kyl,
het erocyclyl or heteroaryl Ffing, or A si x- menber ed
aryl ring noiety; R6, R7, Rs, "8nd RO, are each
i.ndependent |y sel d fromthe group consisting of
me@aw |&§‘@Hﬁ‘%}g}pﬂf’idonal ly substituted C-6 al kyl,
optionally substituted Cl -6 al kykpxy, optionally
substituted C2.6 alk @%}\[ioal lpy, substituted C2-6
al kynyl, optionally s tute @ - al koxyal | cyl,
optionally substituted Cl -6 nl 0, per hal oal kyl
CN, CORto, CONHRI O, NHCONHRt 0, $02NHMR10, SO02Rt o,
OSO02Rt 0, heteroal kyl, NO2, NHCORT®, or R6 and R7, or
R7 and Rs, or A Rs and RO taken together, along with
a‘t‘ﬁ'@"’ﬂ‘iﬂﬂ@f&%@ﬁ%@to whi ch they are attached, forma
five-menbered or six-nenbered cygl oal kyl, heterocyclyl

or heteroaryl ring, or a gX- ered aryl ring
noiety. -10 WO 2005/ 063254 PCT 004/ 043224 [0013]
Al so disclosed herein is a compinatorial library of at

| east 220 di benzo[b, e][1,4]di azﬂapi nel a, d] cycl ohept ene
compounds that can be forned by reacting a conpound

s TH Ol 1. SR L g i
subbeRinCX; ialkyd bationghy ;suRtititsd S&secycdanlitylonptiomallyr sibptituted Co.c
GRS a5 BB BTG LSk €1, A, ma
L
frow@l the groyipl doytbistienel hydptgenrialdgenseiivnakiy suhstibngd Casalkyl, optionally
sufeeiscti: s Fgkon ST TURCHEE fae ARy coRaRD Subbtated Cos
e o e
pahileaiicyl, GPLi CORLY,y CONFRR jor INBEOTHR10, SO;NHRyo, SO2Ri0, OSORi0,
heteroalkyl, NO,, NHCOR0, or Ry and Rj, or R; and Ry, or R, and R; taken together, along
with the ring carbons to which they are attached, form a five-membered or six-membered
cycloalkyl, heterocyclyl or heteroaryl ring, or a six-membered aryl ring moiety; Rg, Ry, Ra,
and Ro, are each independently selected from the group consisting of hydrogen, halogen,
optionally substituted Ci.6 alkyl, optionally substituted C.¢ alkyloxy, optionally substituted
Ca. alkenyl, optionally substituted C,.¢ alkynyl, optionally substituted Ci.¢-alkoxyalkyl,
optionally substituied C.¢ alkylthio, perhaloalkyl, CN, COR1p, CONHR ;9, NHCONHR 0,
SO,NHR o, SO;R 10, OSO,R 1, heteroalkyl, NO,, NHCOR g, or Rg and Ry, or Ry and Ry, or
Rz and Ro taken together, along with the ring carbons to which they are attached, form a
five-membered or six-membered cycloalkyl, heterocyclyl or heteroaryl ring, or a six-

membered aryl ring moiety.
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al kynyl, optionally substituted Cl_6-all coxyal kyl,
optionally substituted Cl-6 al kylthio, . perhal oal kyl ,
CN, CORL1O, CONHRLO, NHCONI I RI O, SO2NHRI'Q,- SO02RI O
wOS0RRE54 heteroal | cyl, NO2, NHCOR10, or R2 apchi/BS:000643224
R3 and R4, or R4 and R5 taken together, along wth
t he car S [ r d
fi vemmrgr]oer e‘gggrdlgﬁgygge% g%ﬂ; %y%@%f&{m hblta?g; f%at loast 220
dibenm{lae},[&ﬂ?dlammm{ai, dlcpdohdptant rgmponnds thakeaebd éoradd by reacting a
rlr?g NI et\y' R6i R7, R8, and R9, are each
C‘?IH qrpplag dlect ed from t he group consisting of
hydr ogen, hal ogen, optionally ;@ub@t ituted Cl1-6 al kyl,
optionally substitute Ehalk ofy, optionally
substituted C2-6 alk p al [§Hsubstituted C2-6
all cynyl, optionally substlt ﬁ-G-aIIooxyaIkyI,
optionally substituted Cl- &4al Kyl t ﬁ@), per hal oal | cyl ,
CN, CORI O, CONHR10, NHCONHRlo, ™sS02NHRI O, SO2Rlo,
(OSO02R1o0, het er oal kyI NC2, NHCORlo, or R6 and R7, or
with agomprynd gf ForpmlaWdB e/ 063254 PCT/ US2004/ 043224 R8
and RO taken together, along with the ring carbons to

whi ch they are attache 0 I ve- menbered or

si x- menber ed cycloalkyﬂ@ﬂieF€$ ¥’ or heteroaryl
ring, or a six- nenbered aryl pi ety. [0014] Also
di scl osed herein is a pharma

ut ifcalReconposi ti on
conprising a physiologically acBeptable carrier,
di l uent, or excipient, or a conbination thereof; and a
agowmponicpidformslen®ila 1, 11, or XV. [0015] Also
di scl osed herein is a nethod of Rt reatl ng a
neur opsychi atric disor de@gqqco ing adm nistering to
the patient a therapeuti t|ve amount of a
conmpound of Fornula I, ]i [0016] Al so
di scl osed herein is a rret hod NHFhatl ng a
neur opsychi atric di sorder conpHising contacting a

t herapeutically effective anmount of a conpound of
is|a halpgeng Ry ixcoeigited ope ths arpeh ponsishing pf bxftgen, optionally

s%sﬁﬁlté&gﬁd Qﬁl{ﬁ B ﬁlaﬁﬁp&?&ﬁﬁﬁﬁuﬁ{l ﬁcl@@o§bﬁ6&ﬂ ubstltuted Czr6

conpri sif oun or - XV a
alkenylp pﬁb(cﬁlh:ﬂlgtsubﬁlta@é o dlkynyh neptiendldyd subestitiged Ch ea]lcoxyalkyl and
neur opsychl atric_ agent is.selected fc[ om t he

r
gl §13P1P1%1“8F aivk aibeyialdsder Budtn fd Kot sl independently selected
ﬁlgﬂgfrlg? g{'&f p col C a Hﬁ%@g pltiagérré%g ﬁ(%ﬁgbdgﬁfl'f'}é BidsRfuted@PAMY Soptionally
salrmnmeﬂ/ ﬂmtallqlage rttpnonaﬂlyommmmuteﬁﬁ(}am hﬂ@nyig sptiomatly substituted Cs.q

Al s TR o o

BB 010" CONTHEORH IR ORISR S, 030K
hstermll@'t;ﬁﬂdi, MNECOR 4, beRp bmhhi, ok Rz |aml= Riy sord) andtRedalfandogether, along
\ﬁ}lt?lethg 2‘1?1% pcafb%%g Itg t\nlrhllq& t%ey are attached, form a five-membered or six-membered
cycloalkyl, heterocyclyl or heteroaryl ring, or a six-membered aryl ring moiety; Rg, Rz, Rs,
and Ry, are each independently selected from the group consisting of hydrogen, halogen,
optionally substituted C;.¢ alkyl, optionally substituted C,.q alkyloxy, optionally substituted
Ca.s alkenyl, optionally substituted C,.s alkynyl, optionally subsfituted C,¢-alkoxyalkyl,
optionally substituted C,.4 alkylthio, perhaloalkyl, CN, COR;y, CONHR;9, NHCONHR,,,

SOzNHRm, SOleo, OSOsz, heteroaikyl, NOz, NHCORlo, or R45 and RT, or R7 and Rs, or
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chl or promazi ne (Thorazi ne(D), nesoridazine

(Serentil (D), prochlorperazine (Conpazine(r)), and

thioridazine (Mellaril (D). In sone enbodi hents, the
WpresPé3dk vl pi peradi nes is selected from the REKUFE004/043224

consi sting of hal operidol (Haldol(r)), and pinozide

R £30R{ Mken dstiPalogERaG B Ring, caitivls deRencadicnard sttached, form a
sel ected fromthe group consisting of clozapine

fiveanembered (ar) yix-thanbgsth eyeipatkyl distragycld| enhetgioasl ring, or a six-
and uetlaplne (Seroquel (D). In sone
m“e‘ﬁ%‘%&ﬁ? g% ben2| soxidil is selected fromthe
gr oqnupgnSI %Qson disloséE BRRI §PAephatRecREEAIdI thfdsitichn dompnsmg a

zi prasi done (CGeodon(r)). In sone enbodinents, the salt
physiolagidally mepeptatile chirigh dilaebio watcacipignt,sene cembbuiine fhercof; and a

t he sycho t is selected fromthe group
COB@R&P@Pfﬁ%%BF %Dg?é?ﬂ%} Conpazi ne, Etrafon, Geodon,

HaI d8b15;! na&%d"(ﬁsclgﬁﬂ'ﬁe?é?ﬁis a Mefhlodrof |treaﬁ@§@ﬁeurh§é§@ﬁﬁmc disorder

Orap, Permtil, Prolixin, Phenergan, Reglan,

coRispigdsininiSeriagtto Ithe paembquh&rapestlealhmf Hive ammonkef a compound

Thor a ﬁgﬁ 'Bd/aw |, Trilafon, and Zyprexa. In sone
ofdirpie t¥, 2t he sel ective serotonin reupt ake

i nhi @bitﬂr sct?c!ll@EIB?éél Rk @i DM@ WT trea RS h HEhrdPsyRbiatric disorder

fl uoxeti'ne, fluvoxam ne, sertraline, paroxetine,
co@i;irﬂingproamctmg; e itHeadpepticaily oift R0 e 606 8oBgound of Formula I, II, or

PCI/ %%004/043224 si but ram ne, dul oxetine, and

PeHet and pharnaceutlcally acceptabl e salts or

pr Od 0 ﬂ‘gl thate ‘aﬁsclds Oﬂhaﬁ‘ﬁ%émcﬁlhgomposmon comprising a

nor e nphrlnereupta |n| itor is selected fromthe
cogippupd o Fermtilarig obr KV emd srone;tromchaaulcr agook elni soane ¢mbodiments,

some enbodi nents, the do n on ist is se
the mSHOPRETIREE FEEE r%é.sgleiﬂﬁg% SORP oS f’*rﬁeﬁeﬁﬂﬂe serotonin
reﬂgt{)aﬁ‘é rﬁl%ﬂgr n&re }ﬁ%gﬁﬁx&t 3Buptile %Hlbll%xandop%ﬁiﬂlé rdgBhf). muscannic

er goli ne, Ine, lisuride, pergolid
retQibmantagonist, mn&ps)mhxm egenh rsdrommnﬁAranwon@t and nswm@ serotonin 2A
enbodi rents, the jnverse serot on%qr)[ gonj ‘?1‘12 the erou
agosishouh Semepﬁm 1516%81 ithe: GRIRSYPhqUg 8%6 nI %“’}ﬁ‘ rﬁe°8% group
p A idil, and salt of
ccg%éis 6#1 ?ﬁ é g:@hgjgﬁ%@lo%ﬂelghgﬁ?t%ue lflg&’%@é\t}fh@ enzisoxidil, and salt o
lithédpat &dsanea bmgocﬁllmetrltsothe hendtiiavine i oda@ad mogbthe group consisting of
dlsclosed eln iS a net

Sreignareineq Sy Phshisrpesppe (Compazine®),
aﬂ?@dﬂdﬁbﬁé lllu‘i’l@)h % Eé’ﬁlé 8Rbodiniehar &B%Eh)ﬂﬂﬁﬂyﬁnperadmes is selected

ective unt of phar maceuti cal "conposition
fromnthei gou;g cans:simgouhhaloperﬁbi fthldol®), |and moxde {uep®). In some
emgcl)'l({u%%g% elb%niaa 1erﬂ=:t is selected from the group consisting of clozapine

(Clozaril®), loxapine (Loxitane®), olanzapine (Zyprexa®) and quetiapine (Seroquel®). In
some embodiments, the benzisoxidil is selected from the group consisting of resperidone
(Resperidal®) and ziprasidone (Geodon®). In some embodiments, the salt of lithium is
lithium carbonate. In some embodiments, the antipsychotic agent is selected from the
“group consisting of Clozaril, Compazine, Btrafon, Geodon, Haldol, Inapsine, Loxitane,
Mellaril, Moban, Navane, Orap, Permitil, Prolixin, Phenergan, Reglan, Risperdal, Serentil,
Seroquel, Stelazine, Taractan, Thorazine, Triavil, Trilafon, and Zyprexa. In some
embodiments, the selective serotonin reuptake inhibitor is selected from the group

consisting of fluoxetine, fluvoxamine, sertraline, paroxetine, citalopram, escitalopram,

-12-



[0019) Also disclosed herein is a nmethod of treating

neur opsychi atric disorder in a patient conprising

adnministering to the patient a therapeutically
wohbesosizse anount of a conpound of Fornmul a |, pdT/US®04/043224
XV and a therapeutically effective anbunt of a

. yehiat.ric ent. 1n so j:

SOFHRAE ML Rlbt ol YR, S EBRPL B B s or prodss
the@oROoUNsbiRé cmBhdieats) the lnorepifiepiMnanahptdke inhibitor is selected from the
neuropsychiatric agent nearly -13 WO 2005/ 063254 .
sipuy cosEioY ofimisoxeting ahichoxstine. |1n Mfepmbodiments, the dopamine

' t he adm ni sterij.neg s ' . .
oS0 s SRR R B GO, Sl S Ry Mmprintn, maratriptan
frovatdiptan drizdhgpthe Uronsliphingat citerggie! ihmsthdiagd lishdde, pergolide,

adm ni stering the other one of_the conpound of Fornmula _
ropinifole, pyrRmigRYOlanand bremopapiiisp siiciima eboHBIEHE. e ey scrotonn

[ ts, the rat i ' ' el ect ed
2 e s Ba SRR e bl AbeBh elcker®? P2

i di opat hi ¢ psychoses, anxiety, sleep disorders,

appetite disorders, affectHye disorders such as nmj or
depression, bipolar disorger, and depression with

psychotic features, andgToUxette' s Syndrone,

dr ug-i nduced p§ychoses, psychoses secong@ry 0
neur odegener at i e A" sor such Al ~i EM.8" 0
Huntington's D g Def ai | ¢ Dep pt i on of the

Preferred Enbodi mdx O»U}gkN heé Rirst aspect, the
present disclosure is relatédd to a conpound of

Formula I, 11, or XV: R6 1O9R7~f g~h. A L i X=X Rl
C 1) nW\ R YRL RR6/ R2 2
(X1ID)

In some embodiments, the serotonin 2A antagonist is the compound of Formula XIV, or a

related analog thereof:

~o

o
; |
.

(XIV)

[0018] Also disclosed herein is a method of treating neuropsychiatric disorder in
a patient comprising administeriﬁg to the patient a therapeutically effective amount of a
pharmaceutical composition comprising a compound of Formula I, I, or XV and an
neuropsychiatric agent.

{0019] Also disclosed herein is a method of ireating neuropsychiatric disorder in
a patient comprising administering to the patient a therapeutically effective amount of a
compound of Formula I, I, or XV and a therapeutically effective amount of a
neuropsychiatric agent. In some ecmbodiments, the administering step comprises

administering the compound of Formula I, 1T, or XV and the neuropsychiatric agent nearly
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R7-- = eX= X, alb/R3a /b,R3 K4K3IZ | R4 ROR5 (u) I R5
(XV) or a pharmaceutically acceptable salt, ester,
am de, or prodrug thereof, wherein: Ais sel ect ed

wo t@snédets group consi sting of WO 2005/ 063254 |, PENUS2004/043224
PCTI US2004/ 043224 X is nitrogen, CH or CH; X is C

sy 15 e Ul G dbFLSuis Aot RUBb Ao one

ofohsi dgippub@nd Heivkel IK caanIVXand éwcimu‘(opssrclﬂeqnmr@enﬂ first and then
sel ected fromthe group consistin ni trogen

ad@%y{gtﬂmﬂgoihecmhefeﬁ% oy fhe §6@89‘§%‘glc§ E@%‘@Feg fl 5 fhe and the

nsi st ng ted
GHOEIRE T 4L S 880 KU i b i sl
fr6@ANEé stoupLoafisthg df scﬁlzoﬁhreﬂlﬁdmé :relai[eﬂ @diibiaatl’nd myslmlsm‘; Bmdety, sleep
fromthe group consisting and each R

ms‘@ﬁgﬁﬂ@me‘}te&bé@ﬁ@f&cﬂffeﬁv%élﬁ‘alidﬁ’{se‘?Pijh Somait daprrein fitar disorder,

consi
erpf Py DL bR S 95 el P STl g induced psychoscs,
sggﬁ&‘eb tseéRdlakd 13 neﬁz%ﬁégbﬁéﬂaﬁbe d@srmtdl@m abtly Advlsiet’ sitoedHuntington’s
20 al kenyl’, optionally substituted C2-20 al kynyl,
Diggtdeonal | y substituted d _2o0-all coxyal kyl, and
optionally substituted aryl and arylalkyl; L is absent

or is selecte r.om.t r OUp..CQsSi s CH2),
and - (CH2) - ;MB—M .auﬁugf'&gslé]%ntly

sel eg(f(ﬁﬁ from &Bergr %E’ct %br%%érﬂ %Mosﬁﬁd Bofelated to a compound of
nitr oXxygen, and sul fur, or each is independently

Faimﬂl[ JLprOWded t hat at Ieast three of a, b, ¢, or d
are present, provided that at |east one of a, b, R,
or d is carbon, and provided that no two adj acent V&\

=

b, c, or d are both oxygen or both sul fur; n R,
£ N
i ,R1
R ’L R
S x=x /? X=X
RT\fJ'e \ ! a‘\\\b/RS R?\f' R3
\g‘ \ . i ——({ gc
RB/ \ ] Ry
Rg R5 9
Ly (In
A
!
R !L
\6 X=X R
R?\fﬁe “ : 12
\ v '
R f}‘ 13
Ro
XV)

or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof, wherein:

A is selected from the group consisting of

-14-



e, f, g, and h are each independently selected from

the group consisting of carbon, nitrogen, oxygen, and

sul fur, or each is independently absent, -provided that
warosewsxsit hree of e, f, g, or h are present, PEI/osiodee’224

that at |east one of e, f, g, or h is car bon, and

provided. that no twopgdjacent e, f, g, or h age both
oxygen or both sul fyf; R2, R3 R4 and R5, aré each

i ndependently sel; ed from gr ou consi stvng of
hydrogen, hal o e( ti o aII uted Ck6 W‘Ryﬁ
optionally sub B CG* opti or gll_
substituted C2. enyl , IIy subs uted C2_6

al kynyl , optiona Iy subst it ted C16- aldwdxyal |l cyl, ;
opti ally substit d Cl1.6 al kylthi o, perhal oal kyI,
%ﬁeﬂl&}[ géb@% uéﬁNHCO\IHRlO S02NHR 0, SO2RIlo,
OSOZR' Qs cheteal Qldeih WG IMOEHB%%S a cﬁiﬁbi@@o%@%ﬁ%ﬁé@&d X’ and
PCT/ US2004/ 043224 or R2 and R3, R3 and R4, or

vhetiiRGheraKe s Cldghtieds p Smlgbdrgmdnbtﬂh’vqenéi mdﬂg ;car bons to

whi ch hed, . f fi
o1 . O Py B IR S Seyb i one of trergy yyecn or CH:
FiNgead Wais %éﬁ%rﬁ@l%@fe@@d FHord the | sl WInSlshng HOnitrBFen, BB, oxygen, or

and R9, are each independently selected fTom t he group
S‘dﬁn‘SI sting of hydrogen, haI ogen optl onal Iy

ot St B LA A
opt | Wl! Yo RUBRLIH 'ﬁto%gth@%r(ﬁlp%ohyi%g OMPQ| aned:l y
subst ituted Cl-6-al koxyal kyl, opti onal’ Ic?/ substi t ut ed

- 6 cadhkR| ishseparajedy hhsteu‘abwl sep@rielogiiated HoMHRE @roup consisting of

ST OSSO SRAT SgREETLS, IRy s .
%ﬁlﬁeﬁﬁyﬂ ogfichely sbaitied Ch %gt BfkehiiN %ﬁﬁh@l@ﬁ Subdtutehi Chyy alkynyl,

hey are attached, forma five- nenber ed

optionatigrsblstiteted Gobooalhopbplklonnst apsipsRyy subsiiutstasylomd grylalky;
Sl akiadbRrbine RESgrb s Bhareep Ry B gk 1T qnd <CHa

sul fyry @anglq@ige Ripiddspsrbast fgbctddobhnRe gfodpRonsisting of carbon,
consi sting of hydrogen, optional |y substituted Cl-6

nittagph, omgcn,@nésmlﬁnswb@tchuwé@e@@mﬁly@yé%m kyI
opti onal | t.ut en
substi t ut dfge%(sthgﬁ a@?ﬁgﬁ%{)@ﬁo o’rli%l Ord%% é)gtg ed aryl ,

opt i onal | )pr&a@ﬁmhmeéhs%ndﬁlakwlqoﬁmlscaﬁﬂfnbadxdaal kyl ;
R11 is selected fromthe group consisting of hydro

opt i onal | ypresidest thatnetvocrjacent| aP) ¢. o frarpprih oyygen or Both sulfur;
2L, 0 S A LA M BB B e o o
1@RsheAPdxiyeBR lahY sOMRS bi éddh edinaspehaditiyl absent,
provided that at least three of e, f, g, or h are present,
provided that at least one of ¢, £, g, or h is carbon, and
provided that no two adjacent e, £, g, or h are both oxygen or both sulfur;

R,, Rs, Ry, and Rs, are each independently selected from the group consisting of
hydrogen, halogen, optionally substifuted C,.¢ alkyl, optionally substituted C; alkyloxy,
optionally substituted C,.¢ alkenyl, optionally substituted Cy.s alkynyl, optionally substituted
C\.¢-alkoxyalkyl, optionally substituted C.¢ alkylthio, perhaloalkyl, CN, COR o, CONHR;0,
NHCONHR 1y, SO;NHR 9, SO;R 10, OSO:R ), heteroalkyl, NO;, NHCOR1q,
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R12 and R13 are separately selected fromthe group

consiting of hydrogen, halogen, optionally

substituted Cl-6 al kyl, optionally substit uted Cl-6
wa@kdogloesey4 optional ly subst ituted C2-6 al kenyPCT/US2004/043224

optionally substituted C2-6 al kynyl, optionally

subs I is
o1 6611 Ilt %@Iq% Clbro R; g{leé ﬁg,ycgfafﬁ%?d ,RgQﬁE,anB thet, ﬂHﬁE Withth€ fng carbons

toNHECINEIRY Qe atﬁ@ﬁdkl—lmrm a 802RleMbe8@2 Rl?@;flehbﬁmﬂ@ablleyﬂcyl heterocyclyl
or R12 an t aken together, along
orvhe{cqqoqrﬁml,ﬁba E]&rIBSWQGIFgaWII’nPEﬁ > are attached,
formea gl \e- red atn %&p&ﬁﬁﬁﬁf’ GleS¥e ' RA ' group consisting of
het er8cy &l yi eteroaryl "ring, or a six-nmenb ereg

hylrydeny llnlggﬁnl@tlpnallwmmuﬁﬁnﬂ& nkpl, ecwnnéty bybstituikeks Bgel alkyloxy,
and solldllnereres ntsabon‘(}j Ig% fromthe
§ §F

oxg}maléy Pléftcﬂaz;s  CRP AR 34 EyBgnaptgnglly substituted
a(il«?P;I,F(gJﬁ ggbéxﬁ)s&ﬁ% C 6§h§'v s hedlaRangs, QﬁﬁV@@RmXCONHRw,

i ndi cat es "t hat
NHCGEQH& H8OLNHRe¢] Stiy:Rey, (I8€Ray, hetaglakyhMNG@z, Mﬁ@@a] (b on d

[00231 In certain enbodi nents,
For not Beand Bnar Ry 288 & ofdte arndchqtglaf‘él teE%ﬁ d\%g&'ﬂh the ring carbons

ST e T

ofheBbroartyl Xing&lor N six-nenbesyiang ridg Maletynet hyl cl ozapl ne
[0024] In certain enbodi nents, i.n_conpounds
For nélisgslectedgonribe gropg copsigipg GENRap OEpES: Th%ffd CHy;

ﬁlmtoog\u n}es?gcze%/édgfﬁ&grmg giqﬁ)[ 856,55?{,%[%k§%,§or%31¥ dptionally substituted Ci.g

alkpt) dpteaaUt mﬁwwdmmmﬂql sapkibhallyesubstitutal G:.s alkenyl, optionally
formul ation of a ound f{ hat does not @ﬁ"@ﬁ jatkvl. and

s@sgmtqsd Santallpayl PRI B stifuisH AIKk Opfppal tipyted grylalkyl, an
é%ﬂ ered and does not abrogate the biol ogica

Py y and properties of the compound. :
Phar l_n@p alidiesdd Saint thegaoumeomststiag 0é dytinogemaaittionglly substituted Ci.s
conmpound of the invention

st U s i b tionaly DTy 76 Aherg; optionally
sQbslifliéa 861 HiomyP g;BﬂBheﬁl b&imteB LRaeAY! foni ¢ aci d,

anéesu uenesul f oni ¢ aci d,
sal | ®y} afd ReJ sle &Bphrmhb/ deldoted fRimativagroup iconditinmpf bydsegen, halogen,

ogilgr?allgesugg’t}tgtleg %01' 5b}_/kyr1 eo%%tolnaﬂ%r substituted C,.¢ alkyloxy, optionally substituted
Ca.6 alkenyl, optionally substituted Ca allynyl, optionally substituted Ci.¢-alkoxyalkyl,
optionally substituted C.¢ alkylthio, perhaloalkyl, CN, CORy5, CONHR;y, NHCONHR, 9,
SO,NHR 0, SO2R 10, OSO2R49, heteroalkyl, NOz, NHCORq,

or Ryp and Rys, taken together, along with the ring carbons fo which they are

attached, form a five-membered or six-membered cycloalkyl, heterocyclyl or heteroaryl
ring, or a six-membered aryl ring moiety.

[0022]  Bonds represented by a dashed and sclid line represents 2 bond selected
from the group consisting of a carbon-carbon single bond and a carbon-carbon double bond.
The dashed bond between X and X’ in Formulae I, I, and XV indicates that X and X may
be joined by either a single or a double bond.

[0023] In certain embodiments, the compound of Formulae I and XV does not

include clozapine or N-desmethylclozapine, the structures of which are shown below:
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conmpound of the invention with a base to forma salt
such as an ammonium salt, an alkali nmetal salt, such
as a sodiumor a potassiumsalt, an al kaliine earth
woeb@loeast, such as a cal ciumor a magnesi urrGEEU$20042043224
salt of organic bases such as dicycl ohexyl am ne,
N- et hyl - D-gl ucani i ne,
tris(hydroxynethyl) g/am ne, and salts with
aci ds such as argi | ysine, and the |ike. E j
The term "ester" ref rs 0 a chemical noiety with
formula -(R)te COOR N~here R and R are
i ndependent |y seI geted fromthe group consi NFRY. of
al kyl , cycloa het er oar yICIt hr
ring carbon) het. cyclic (bonde\ hpQuah
r|ng car bon nN eee=n is 0 or n' N
"am de" is a chem al noiety with forrrul
(R .C(O NHR drlozai® ~NHC(O R, where Nedgspethylelgzapine
i nde nt | c t S
al kyﬁﬁﬂgﬁcl o%il Ild% Z (I)Jlﬁ]%ﬂ%e?ggry &%b dg%?%up ¢ XV, Yis
nitdogen 62CHO M oﬂnﬁ cﬂ@b@m’tsl, tyenmppunddoffietechul 41,0YI g}hm&ogen oxygen
ring carbon), and where nis O or 1. An am de may be
m no acid or a peptide nolecule attached to a
nol e y.
oroalttaS) o B e AR bRl BB IS8, etEL B Rhutation ofa
cafpiimd hadrdvey, nadr cangs ipaificait deritatian ro om toganism to which it is
conmpounds of the resent |nvent|on can be esterified
adgpinigigred AR doesTaeb abjogete dias wielogig! %Cﬁ@ttwfapé PEIPGLHSS of Ehefompound.
v S I 0 [
Pﬁ%ﬁ}%ﬁé&wr Iggélﬁsd g%&aﬁbr%bgggfci b“baye}%{‘&ou d i n&%ﬁe r(gn?é tvention with
lr{iﬁgﬂhi‘(e gcidsichiclags @y&mﬁﬁloﬁﬁ dicW) tisdrdPr@hiecidid, esuuad p;&ld mitric acid,
Organic Synthesis, 3ra John W.l ey &, Sons,
plyespRorigyyacid, g pepthapasudienics aPWe o?%%eé‘tl@a% e, nPTt?rluPI%eé‘ﬂf"mG acid,
0
ADIETE e Wi, | BEAGLlcAP Aol 280 ARk Yy reacting o
c@ﬁpomfdtcﬁ'l’thtﬂ fefkniorbeith laslmse tmfosmrmsaﬁl snolatié amauunohaml mﬂy an alkali
be easier to admnister than the Ny, ar% f
meta) sak.ofuch st & seAUM S 3, petassiyn Shlte ﬁak metal salt, such as a
cﬁﬁiﬂrﬁ+ WRha'RE 63 ltB@gll'Fgﬁ{c%Ees' sach'Q dlciaﬁ'l&?ﬁﬁiﬁﬁ@ N-methyl-
nay a ve 1 nproéved sol ty in ceuti cal

chmmﬁmbl m%ydtsx}qhémylpaethﬂmmW gandArsal@(amﬂ eymivk t Aode such as

limtation, of a prodrug would be a conpound of the
a@@g%ﬂsm%@%flﬁeé\]femm ch is administered as an ester

h d «f QL ’
CL e GREPIT Bl LR kit 8'Fa LhARRI bRty 98 AR -(R)-COOR',

rane where water so detrinenta
wﬁlerem) land iR’ yarb ittdepdridentlyt bedevtédsiromtthb gtqwaioh;asﬁr;gjmfodllyjde cycloalkyl,

RO Mo OE5 FBieD i P RaD B s Bt dhrough a ring
°’*§2%@F A A
[0027] An “amide” is a chemical moiety with formula -(R),-C(O)NHR’ or -
(R)-NHC(O)R’, where R and R’ are independently selected from the group consisting of
alkyl, cycloalkyl, aryl, heteroaryl (bonded through a ring carbon) and heteroalicyclic
(bonded through a ring carbon), and where n is 0 or 1. An amide may be an amino acid or a
peptide molecule attached to a molecule of the present invention, thereby forming a

prodrug.
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where the peptide is netabolized to reveal the active
nmoi ety. [00301 The term"aromatic" refers to an
aromatic group which has at |east one ring having a
w@enpsiegsed pi el ectron system and i ncl udes boRGE/US2004/043224
carbocyclic aryl (e.g., phenyl) and heterocyclic aryl
gr ouH2818- 9-An 'Qi@%} Ne LRyl Sak wdes FPRRCYHhidunds of the
or f@ged]-ri ngyp%giny’c (o ?}g;’r(i . e. ,Og},i ngs which share 4
praginh vehtigracasbeéstadicdan aatidified. Jho ppecedilive anéspacific groups to be
“carbocycljc¢" refers to a _conmpqund whjch contains .an .
ussfl torachacY R ek ¥ kopwa e thas g’? S@ﬁriﬁ%ﬁ Prnd gapn Teadly be found in
t ' epRfiediVe GioliPs & ©rdditic Synthesis, 3™
re%%?rbcgns%g?g%{xéﬂrﬁ%@{%g? %ﬁgmg{gﬁrst? nlgui shegS car b%%:_yc_l ?Hé 1
Ed.[ suhnhWiley &cY@ls) Newitgls, NY, 19i9¢Wwhiches micnrpobaiedk bania in its entirety.
contains at | east one atomwhich js differe

ol 0 B vt 5
car bi¥291The A cpiedmgs raleralo GRergcEt thabiseranverisl o the parent drug in
rongy i roup. mhj ' at h b icr b
AP B SIS LR, oy b s
adrainkydr" thaaf Sespientadng i phiadyi maky dowdastéiee, bgr biepvailthle by oral

al kyl moiety may be a "saturated al kyl" group,. whic e
oot s parsotis HebnT i FOSRE THEY o BH BrimipRGAgotubility

oL &L L% J0 ' 0 P SAIR iR ation, of 2
PP T B o Bk gl RSl ALl i, o
pRARIAWEEIIELOE c@hbeyndenfhe gesentAnvémiokenath ismadmeinystered as an ester

refers to a %roup consi sting of at_ |least two car

ar bon e s

(the Soaodeyad) 4o Tacdliiste twEMERl BETSS & £eHIREABIEF avlistn drtey falubility is

n'"a nes .npi f . 1 el ic acid
ol YRR YIRS ALY 15008 kbt s
tHer hdtlve &ang. ondeeindid ythe relletviicre whiateheslubidist iv heeeficd. A further

unsat ur ated, may be branched, strai ght. chai nb r@rﬁ 4
cupele of 2 HRME REY5POETRGH B ipaaabydsd 5 an acid group
he .al kyl.. gr: t . at ons

: W]\?ﬁetﬁ%géﬂndlgtlgg%tpagg?%emﬁ g?vé?lnt?e 58}1‘%2%% al range such

as " j0039] 20" Theefean SatomnRial heferstio gararomatit grogp werich has at least one
range; e.g.

, "1 to 20 carbon atons® ns that..the
rink g Ying aapugeigd BHHEIIN SHFE HBATMURIS OO CHORAFHLAY! (e PhenyD)
atoms., 3 carhb G U i ' & or fused-i
o ol RSP B . B LA IR, A o st
peR¥SNR {ilte AsGUWhRMCshanS adjneent qrairs "afl darbdn whoeesd groups. The term
nunerical range is design Iﬁd . The alk

| .
“edrberysbic’a rofeigi tar spPRROURdKYICH AR 2% of gnqe pSsICRYly closed ring

tons. L ‘ HiVe 2N daybon atoms. The
Sﬁ%@}’ﬁé’ ?*%aghgﬁk%ng{]ﬁg%%g %ﬁ‘g&bgl islg ﬂ%r oup of the
tGRTEd Nl StirhishBe chbuentit dronritepesydbs rggatie dvlish ') riga backbone
al kyl™ or simlar desi,gn]%gfon . E% way,._of exaﬂgl e He” ref
contiins at epstone afqey Whichr @ﬁl'@ﬁ’a‘f b Ensfemn fiderpgromatic” refers
four carbon atons,i ; i icthhe, (he al kyl
R ﬁ%fﬂr?n?ag Cs%?u cte hf; ?‘g?ﬁh? E‘elgg#éﬁ%ﬁ%gfﬁg?’%%ci Iﬁlgg of nethyl,
et hyl[po319r opyk, used chepsinpite, temmbitllyl; riefeos toitapl gliphatic hydrocarbon

sec-butyl, and t-butyl. [0033] The allcyl group may, be
sopst Theialkal soigy sutydie 2 u%a@afagedw@wls ; P1eD fhcatis that it does not

" contain any alkene or alkyne moieties. The alkyl moiety may also be an “unsaturated alkyl”

moiety, which means that it contains at least one alkene or alkyne moiety. An “alkene”
moiety refers to a group consisting of at least two carbon atoms and af Jeast one carbon-
carbon double bond, and an “alkyne” moiety refers to a group consisting of at least two
carbon atoms and at least one carbon-carbon triple bond. The alkyl moiety, whether

saturated or unsaturated, may be branched, straight chain, or cyclic.
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the substituent group(s) is(are) one or nore group(s)

i ndi vi dual | y- and i ndependently selected from

cycl oal kyl, aryl, heteroaryl, heteroalicyclic,
winedesooegzssal | coxy, aryl oxy, nercapto, al kylt POEUS2004/043224

arylthio, cyano, halo, carbonyl, thiocarbonyl,

0- cak .
N-t hl[oca barrrl;ii-l %%9{"%6 B% ma&%ﬁ‘?nqgg{ @%P? girt]ognns] %l?enever It appears

hbdteil) bhanahtaean g suclandixy, 200refarsho xych 1h&g€xyiﬁl’tm @iven range; e.g., “1
t hi ocyanat o, isothiocyanatbo, nitro, Si

tg 20 athometoms e@@ﬁrstﬁh?/ the afleyl gFAURgmAY ﬁ%rrsmmﬁ d ¢rshron atape 2 carbon
g) 4 atrf)t;nugt% o Smc]i’ﬁggl'g 3d1EarBbRLES %lthmﬁl} the present

|ves t e?eo plca gr oups |nc

daﬁ@tmm dlsp v@erd the 6@drre1haa, offmehyhn “ailiyy! whpfeom Inumencal range is
i sopro yI bUtY i sobutyl, tertiary byt penty
degignAte Yeilh gropp B3R, be Bﬂ%wyp sm,gﬁgq gb@\@%@p to 10 carbon atoms.

]%%%ikg/? gxtom: ’coﬁ%%l %lw‘er 51}( h%b 52%9%&1%011(15 k?he alkyl group of

a subs uent esc

theogimnadd of the hﬁiehﬁ(hﬂ edy bé &@igrﬁtd:ﬂ&ts FCw(a mkyl‘r&)r db@ilar designations.
substituted with one of the above substituents. [0034]

Brriwaysefiasermplreenly, -Goaedr indératsy thatdbgre asrepedp ffogiparbon atoms n

u r esi t .
tﬁe a tcfl]:la ng?oggl%c%ln cﬁn?.{nnlé 1%,956(? ﬁ%ﬁﬁﬁﬂ% gtrbjl.sf' 011‘-. 19 B?ﬂlethyl ethyl,
» ch?lﬁ:@ albykyl (666 &J—ll‘nayﬂgbmdat-bu car bon and
pﬁ%?i#%a ggllchigbndg%ﬁfhrou a r.ﬁgg carbong

[003590%1 O Thg pissdyeropr awap be splestifted opumpsap st@@ é’\?]@ﬁ@psubstlmted

AL LD I S o

s@l@étb@ eﬁ‘oxﬁ'loeﬁﬂ‘])fﬂﬁj?leldﬁyl ARteredgll Wetergalivyplid, ehﬁierX)t, oalBoxy, aryloxy,
group. . -19 WO 2005/ 063254 PCT/ US2004/ 043224
@%}8} a}icyltmoﬁ aw&ﬂhmxﬁymnb@wm ; thyeeRPIY b (& bingyly N-carbamyl,

rI i} p Toc f'ﬁg‘%g{}f é< amll Z}sé Iralglh&g %18850%?%0, "N-sulfonammo, C-

caib%ﬁfiyarlaic@r'bog?,ouplséceﬁﬂz{ts tdh&cy:hﬁ@ gr omocyfaﬁ@tél] fitro,  silyl,
"t hi oc anato ?roupreferstoa- pb Ll
tritpdarmpthanaypidanyl e sagonesladng mensy 419% di-substituted ammo groups, and

the protected derivatives thereof. Typical alkyl groups include, but are in no way limited

7D

to, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tertiary butyl, pentyl, hexyl, ethenyl,
propenyl, butenyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and the like. Wherever
a substituent is described as being “optionally substituted” that substitutent may be
substituted with one of the above substituents.

[0034]  The substituent “R” appearing by itself and without a number
* designation refers to a substituent selected from the group consisting of of alkyl, cycloalkyl,
aryl, heteroaryl (bonded through a ring carbon) and heteroalicyclic (bonded through a ring
carbon).

[0035] An “O-carboxy” group refers to a RC(=0)O- group, where R is as
defined herein.

[0036] A “C-carboxy” group refers to a -C(=0)OR groups where R is as defined

herein.

[0037]  An “acetyl” group refers to a '-C(=O)CH3, group.
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defined herein. [0046] An "isothi ocyanato" group
refers to a -NCS group. A "sulfinyl" group refers to a
-S(=0) -R group, with R as defined herein. A

wdo Hosoéenam do" group refers to a -S(=0 2NR, RETUPL004/643224
with Ras A "N sulfonam do" group refers to a

RS( 5 H  or qUR. W & fors 10 2 XaCS(=Oh- here X
"tri_@g?%rret anes%%ﬂlﬁl oﬁy N e 1CS(=0) gféupw ere

o' group refers to a
is X3abgea) 2NR- group with X and R as defined herein.
defi ned herein. 0048% efi ned herein.

0047

%oozx@}”%iefi ﬁe‘EFYﬁJé‘i’”egTﬁPPr‘%f% CH&ed herein. [0051]
her g her gj_n.: Y OC . C s to a
OO, Al dsdendly (BoLE s 1 G NEOTELELY 0 0

r ef ej0841]oA &tHR6&aaD Netougrefess, to wi-CNSRrasp. An

" O thi ocarbanyl " g_roup refers to a - =S) - NR, group
wi t hiOM2ls  An “isethieryrmaiod Srgup el oo NFRBOUWo an

RO A et o o GRDIE AR hBHR LIRHRa heren
v amogq[ (SO iuefoBirhided @oMNERINS 2GiSTH0),NR ! Brodpasvith R as
erl ne

[0053] The term "perhal oal kyl" refers to an
deflneg hexghoup where all of the hydrogen atoms are

repl by h atoms,. [0054] The tgemA al kyl " .

<P 958, DS ORRHIE, ke o BSTIGASHL M i
ddi8le8hBreirgnd R being a diradical al kyl ene group.

Exanpl es of acyl al kyl, without | i,m' tation, may include

CH3C[08apICH2-A “EHiBnethedientiaparnidPRTPIT et S(=0)2NR- group
wit n:dq?{%ls_%%_lllze he_réin.and the |ike.

[0047] An “O-carbamyl” group refers to a -OC(=0)-NR, group-with R as
defined herein. | |

[0048]  An “N-carbamyl” group refers to a ROC(=O)NH- group, with R as
defined herein. |

[0049] An “O-thiocarbamyl” group refers to a -OC(=S)-NR, group with R as
defined herein.

[0050]  An “N-thiocarbamyl” group refers to an ROC(=S)NH- group, with R as
defined herein.

[0051] A “C-arnido” group refers to a -C(=0)-NR; group with R as defined
herein.

[0052] An “N-amido” group refers to a RC(=0)NH- group, with R as defined
herein,

[0053] The term “perhaloalkyl” refers to an alkyl group where all of the

hydrogen atoms are replaced by halogen atoms.

[0054]

The term “acylalkyl” refers to a RC(=Q)R’- group, with R as defined

herein, and R’ being a diradical alkylene group. Examples of acylalkyl, without limitation,

may

include

CH.C(=0)CH;-, CH3C(=0)CH,CH;-, CH3;CHC(=0)CH,CH;-,

CHgC(=O)CH2CHch2-, and the like.
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WD 2005/ 063254 PCT/ US2004/ 043224 [ 0055] Unl ess

ot herwi se indicated, when a substituent:is deemed to

be "optionally subsituted,” it is neant that the
weloesddadt|ant is a group that may be substit ut epor/okiond/ea3224

one or nore group(s) individually and independently

sel e fr cycl gal kyl ,. arvyl etero . .
ot oFUBET oy APRIES" affreks  indiekisty WHERy RofiPHitiept, dp dsemed to be
“(?ﬂﬁf%'aﬂﬁ Qositdfed 't iD iOmesiX 3R the BdsRutcPIsROFYIp that may be substituted

[
|ocargonyl, O carbanyl, N-carbanyl, O-thiocarbanyl,
whéht drieosrambeengronp(€) individim]ly nd independsndly| splsaigdi firan cycloalkyl, aryl,

N- i - - i ) .
e R B AR e B AR v, o, o
haaxﬁ%bﬁ%&g}tﬂﬁeﬁ%ﬂfmxbﬁbaﬁ@g NaBirBgmyll OchilodiBemylPhanocarbamyl, C-

bstituted am no groups, and the protected .
anhtd, v Bt anrds, tSherlfoohmidiheN-spiforanidpn§C-gatbors  Onearbeiyy isocyanato,

formthe protective derivativyes,of fhe y . . .
HiOBERHP dGOGR Ao 5 HORATRhARPRIR el agipo, including

H%EL " Eﬁmﬁa@ﬁ‘tﬁ%di Bnfrf B RPE e W pRfed¥E @Bvaids thereof. The
ts above. [0056] In"the present context, the term

pfalycﬁﬁxgagrbylbd' thiats miag tferd dlte potetive detivatives of theapave substituents are
five-, six-, sevepn-, and eight- or.nmore ere 1.0as
KB 6 Sion b AR IS e IS OB LRGarRg et Cretiind Wuts,
Hid onal Iy contain one or nore unsaturated bonds
situated in such a way, however, that an aromatic
pi - el[eg3dlon Bytht erascidasntest, tar tess. “cRdemkdX imipladedio cover three-,
Tl 50 e e PSR AR oL B BBGR SAG: COlbliing carbon stoms only.
‘ag}fg{h&’ taﬁﬂiogg&aug%h@ﬁﬁ&ﬁé & mEXGIneAeeeAhonds situated in such a way,
, 3- cycl ohex

Iené, 1,4-cycl ohexadi ene, cycl oheptane,
howeoyc| ihhie pheaemalioOfi7dlecion Systam "dnss enalcgiasey| " Somge cxamples of
intended to nean three-, four-, fives. SiX- -
“syrioakghte dhe REPESSHiRSSPISRTOPPR SHRENER THoBO gy sgopentere.
c&ﬁggéﬁiﬁi Mt Ryd15RPade, t @ydondi@h&r agd-eydioleaatitnd, utigl-spidhexadiene,
I'ng. ﬁeferocyclyl can optionally contain one or
dytioheptains at cychiheptehonds situated in such a way,

however . that_ an ar tic pi.melectr 0€$. NOtec . iy

art Sel00sTl. naheeRt ofaeraui b Bk, PR U SR e s

S hhd gllﬂ:t HE mofHembérbd B8 whér@RaRiboh ahetogethet with from 1 to 3
r

can furt contain one or nore carbonyl or ]

Hekerostamb ocopistitufe naiti gl At heferocyrdylagan gptiRmely ¢patain one or more

definitjon |nc]ude .oxo-syste I.Q-.SY. o]

et Bids TEEE B SRR fol e T Ml pB)aibfo Phioron systom

%&E it H8S, TRY GlctdtoReb arRtiRGpeadiily h@ldcick efrof005@den, sulfur, and
terocyclyl rings can optionally also be fused to

@trgger.i ngs, such that the definition includes

bi [ t . i call .
or ou oSS ¢ K bEBish din Fi i B Sl ndlE SERORY R hiocarbony!
RELZSERG1HEL, 36 -as FX AIRE A% @find@ivRchulds oflo-systems and thio-systems such as

lactams, lactones, cyclic imides, cyclic thioimides, cyclic carbamates, and the like.

[0059]  Heterocyclyl rings can optionally also be fused to aryl rings, such that
the definition includes bicyclic structures. Typically such fused heterocyclyl groups share
one bond with an optionally substituted benzene ring. Examples of benzo-fused
heterocyclyl groups include, but are not limited to, benzimidazolidinone,

tetrahydroquinoline, and methylenedioxybenzene ring structures.
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het erocycl yl groups include, but are not limted to,

benzi m dazol i di none, tetrahydroquinoline, -and

met hyl enedi oxybenzene ring structures. WO 2005/ 063254
wEPoDAE2004/ 043224 [ 0060] Sone exanpl es of PCT/US2004/043224

"heterocyclyls" include, but are not limted to,

tetr ot iy I 1 h r e

oi pe Ao, SpREY ERfopict Y SRmol RS SRRRY A, are not limited o,

tefraidebthiopmenn, Bibbeyraz,i eaahyirGpyoam tripeitine, 1, %-dimpxan, hl Bdioxane, 1,4-
1, 4- oxath| ane, tetrahi(dro 4 thi azi ne,

dipiing I A-qjQsanen Bipcragice i i rathiange d i AT ItsPriigps Jetrabydro-1.4-
th1 Aok 7t!':h'1%b<%{agin§ur hidfidh, subli )fﬂ:l@é PEA4BAIAE acid, thiobarbituric acid,
c?ahto N roour acl mor phol 1 ne, trioxane,

d1bﬁd;aﬁmdzme 1h§3dzﬁrtd1nl cahydieuracm eﬁmghg]ﬂm;hhwmpb,ehwahydm 1,3,5-triazine,

tetrahydrofuran, pyrroline, pyrrolldl rroi1 i,done, fidi
tepyiderbinbes, ! 9ﬁ oftFste, PYAIREoIMYEONEIne] ERHPRCpymolidione,

| - olai
T i

A 8O Nl 3nEithi 6148¢E, dh{ixdmlme apoazadlideien maazolme ho:saazohdlne, oxazolidinone,
t hi azol i di ne, and 1, 3-oxat hi ol ane. ..Bi ndi

B cyerzelidin. Bed H3-pHEHOlS; BRI 0 b JERToREtn P be at the
p%slétﬁc?g f A Regero%fo%{no? vid REHEHELREY OF Qhe q’x%ter&c%&le or, for benzo-fused

eri VatIVGS via a carbon of

d&%ﬁeéﬁ)wmdteﬁ?@méﬁﬁébknﬂeﬁmﬂhﬁlgpresent context the term
"aryl" 'is intended to nmean a carbocygljc odmatic bocveli
ri nglW961}i nginghe peasentiontssy e, iexh cary i ntepdgd to mean a carbocyclic

i ncl.udes fused r| S erei Negt 1l r Systems
e 55 o i, sl KRB, PR BRRID Moo i
whdre @M%hsa Qbyls Yoyl Stige Coredt ledseeusd arghandedtdedst ahe Bagdycloalkyl share at
Sonme exanples of "aryl" rings incl de og q(incgelnlg. betituted
leasibend hemigal perchyfome SFHEPISS OfyPLY pﬁ]é‘ﬁ yd, pptionally substituic

ﬁnt gr aCﬁéﬁX{F%f e%én%{h?éﬂ)ﬂ afn eﬁﬁy{etrahﬂﬂeﬂﬂérenﬁ Nhdenyl, and indanyl.

rm-ar ates to aI‘OﬁHtIC

ThB Qérﬁﬂf‘ﬁgl” HeRiteseibadPingtic, hﬁflﬂﬁng,l fibr grampis, bcxmanedtgdups connected
via one of the ring-form ng carbo

vmnemfatht Ving4pying @a@ﬁé aimsgpd ogta]%ghytcﬁwg ong of gy Jerbstituents
f L o e{lfg %ﬁ({? Qfa}’cl Ihyﬁl%g  arAEr Gidlo, D "h%ylamzdo acyl, .

6 allcoxy, CI-6

Cﬁ' ka!ﬂtoxyctb,.@ MT(QM’@(#W all@l, ®,.ariimoalklyl; W6 alilyl@nino, alkylsulfenyl,

/I am no, al kyI sul f enyl al kyl sul f

oYt RORALIORY 1BV 0P UFTFPBINA nyfbe FRA Eow o be
sﬁ%%ﬁtg& WieS %'r)a ?ﬁd/o?%?{% oﬂaﬁﬂfoﬁg # o&&eelﬁﬁdcﬁméﬁl@/ 06 aBSth@oup can be

rons. ment's, the aryl group can
sGbImited 4t a6 @tthd Pexitioi. hﬁememntatwn exRuplee 9€ ﬁt}étgmwps mclude but are

n%)t()?mpiiq:gﬁyf {)hgﬁaﬁ groups | ndaﬁ@ig@ﬁ %)}uprdroxyp eny 4nl1lyd%oxypheny1 3-
yp yd N¥lmethoxyphenyl, 4-
g

IﬁetH&i XA/ h@mﬁﬂuorémeﬂﬁkmﬁﬂl‘&}nyﬂnpphenyl 4—cyanopheny1 dimethylpheny!,
Igpltlé;}’hlﬁa;gb?gg;;p%gh gg%?%{}rmeﬂﬁéﬁ}go F}'&%IF&IWP’C%¥E)EOI%H ;W:oi{yphenyl 4-

173%’]%[3@%%%5&@? lﬂ% (‘J’r% Eﬁ}—{_lr‘{tb%@ffgﬁ E#ﬁ?{i‘l‘?ﬂﬂﬁlﬂmﬂ, 4-triazolylphenyl, and 4-

@-dxppyeblidi=yi)pHepyteny| , 4-pyrazol yl phenyl ,
4 tr| azol yl phen [, and 4- « .
[0062]} g present context, the term “heteroaryl” is intended to mean 2

heterocyclic aromatic group where one or more carbon atoms in an aromatic ring have been
replaced with one or more heteroatoms selected from the group comprising nitrogen, sulfur,

phosphorous, and oxygen.
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(2-oxopyrrolidin-1-yl)phenyl. [0062] In the present

context, the:term"heteroaryl" is intended to nean a
heterocycl ic aromatic group where one or fore carbon
woatisRes4an aromatic ring have been repl acedecw/tiseooiers224

or nore heteroatons selected fromthe group conprising

nitr S h 0 6B = }/(\Q » -
D005 B3 Widbrmorl 85 AR BEY o%g%(péﬁ‘rgt Rer rr%rgtg COMPIISEs
fmdaé ringeyaamns odrax taf idakieorteearyh tigedrel galeydt’ onedm:ﬂrd)zﬁ}z]Snng, at least

ed r| st wherei n at, | east. one aryl ring and
vy Sl gindoneh (I A Belerosgy! THE sk nlea%twalerir@ff'é?%bghnn& or at
1 alstrlgr% 'heéhralrﬁ%ﬁ{g MGt ﬁ%ﬁt%@ @f/c){&a]l@l PR ALt lela&%ﬂe cﬁé}ﬁlcal bond.
eterocyc ring, or at least ‘one heteroaryl rin
and ﬁiOGHpastﬂmnermy&iethqdl’ is undersibad éo a*blatee’anshronmac Csg cyclic

chem cal bond, .[00641 The ter r%lbheter oaryl" is
SEAvER Fethss PoRIHRE She OFBEcRr Yrif it 2lops oF gy e forr njjiaggpsitoms, or a

{nﬂf)ﬁgt%n CPURI G gn QUrCsufRY U At H%) ftBr tx?c; A en WRotS, and their
our nit rogen atons, or a conbl nat OoT one oxygen
sabistisiigd ay well agrbaizoh amxbpj?rmot-ﬁmeéhﬂldlwe@m ﬁirmmpm;] donnected via one

their substituted as well as Eenzo- and pyrido-fused
of thei ag-foymans POt g &1ctErgRRYE B8RS §4ThCHRLONGPT FIRES Substituents,

séll:&&i ErBﬁfﬂa“@ St | t%@h}%”éy E’eﬁlect%@ nélld E%ﬁ,o (’§1_6-a&8£y,3b1-5—alky1,

ne or nore’s

dc]%{&gmlx}l?m nglgmﬁ?a]lkpl tro,. 5-alhﬁ_¢1§hmrm df)ill?rtsulfﬂnyl alkylsulfinyl,
- al KOX a r oxya
alsyIsglf anﬁln%if ogmféucgpwﬂha% %os%mg %%#%%F@M@tmwl groups can

tglrf# : gllcf)ﬁr %15(?%{%1 ‘Fer@:%l hléydgéréfe f}% cﬁdj%%f ?e%?i&arg‘ﬂggar , or 2 substituents,

whichups banhe bﬁnélavmr diffekent &emem:ﬁeamdh@‘r cchticd ﬁom the list above.

het erocyclic systens carryln 0, .1 r 2 sub t|t
RAPFCGPIEH Bamplis of BREHaRey ot fiodidsn But s o Rited o, unsubstitated

BB o SPARSHER AOALD A1 o B EOBIGRER, oo,
pbmﬂllel agyridine, uindulest datazbled beaztdcantﬂego-lscmazmia, dwhsisitaaoled thiazole,
deri vat | ves of. f ran enzof.ur an,

9% p aédep)}}e,llalpﬂ Oi szré'lzolsx alflgiizéple tetrazole,
- i t _
qgﬁﬁaglﬁﬁgéﬁma&% gﬁlh&m@ SRRz 9hﬁne RHa2g fhsine, furazan, 1,23

. ‘benz i azol’e,” i m dazol e, benzim dazol e,
opydiaadd, e, 1,2 3ethiadiagoles eﬂt?a%ﬂilﬂllazomul dqulfne benzotriazole, pteridine,

pbwog 37 gl é)qag}agglén'bgr?_z%é{r]rgzo gyr : rgél%iﬂ%e ti ofme phﬁlaijazme quinazoline,
af;d ﬁuﬁoﬁﬂhﬁd'ﬂéeﬂng embodinfEnt HRAUBARhSits Ialre'lﬁfd)'h?dxoxy, cyano, O-Cj¢-

zotriazol e; pteridine,  phenoxazole, oxadiazole,
mm@mmmommammmmbmﬂed pht hal azi ne
qui nazol_i ne,_ and. qui al i ne nme .enbodi ne
Che 1008k i ulbngesaisy g hatGen iy direiyd Heeifd? SoEpoRd seleoted from
kyI hydr oxy- Cl - 6-al kyl , and
ﬂ?éf’oﬁ}!%&gggm 100651 In certain enbodi ment s,
di scl osed e‘vel n is a conpound ect ed from the <_W
fol | ow ng tr ctures:
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Rs R3 R4 WD 2005/063254 R R R R ( RR CRLCR

R2 R R R6 -/ R RO R5 RO R5 RO R5 where RI-R9, W
Y, and Z are as described herein. [0066] In certain

wotdhernsesbodi nents, disclosed herein is a conpbUTES2004/043224
selected fromthe follow ng structures: where R, W
Y, and Z areggs described herein. RQ067] In certain R,
enbodi ment s,/ di scl osed herein is ‘ﬁ conpound havi ng a /
structuaﬁgéﬁk rforth in Fornulaér' ~gf Formula IV. RL/MW"~g
(111) @{R] R5, W X X ndZare as R,
desF@6r| bed hengl n. PCT/ US2§04/ 0432

R9
R

PCTAUSZ /3224 [ 0068] BT % ' enbodi ngnt s R
sis abge risng fof O 3
th -~|wwmmae urt her

B o' nBne of eRef, 1g, or gh ||§4 absenRs

si x-nmenbered ring. In sonme enbodinents, a, b, c, and
d are carbon, and the ring forned thereby IS an

whpitel R Fiad, W, Y,SaﬂdSI ateuk ddsqpibed ibremi. ng. I n furt her
enbodi nent s, and are c

., Whi.ch
oi m 10966} fI@rCﬁrtaw e Grapipeaisr IOt SRR 1 commqgnd selected

ﬁ{o}%ptﬁg}ol o%ﬁ embodi ments, R2 may be selected from
group c nS|s i ng of

) (D (D
A0 o0

1

/ / /
mL\ mL : mk
Y"R‘l Y—-R1 Y/R-I

0 o5

where R;, W, Y, and Z are as described herein.

[0067] In certain embodiments, disclosed herein is a compound having a

structure set forth in Formula IIT or Formula IV,

S

W

o] G

XeeXe 12 X 12
e e

(1) av)
where Ri-Rs, W, X, X°, Y, and Z are as described herein.
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hydrogen, hal ogen, optionally substituted C -6 alkyl,
and opti onal }y substituted C _6 al kyloxy.. In sone
enbodi ments, the al kyl nay be selected fromthe group
WOQmSI0632350Q of met hyl , ethyl, propyl, isopropgdT/US2004/043224
butyl, sec-butyl, and tert-butyl. In other
e”bogédﬂ%ﬂt S, hltcré?tamaélhy&ﬁfﬂénﬂa}ﬂo of 8l 8CELEr HrOMLEAR, and the ring
group consisting of OXYy, Ppropoxy,
foraedribpoeky is bub(em;zmb&'ed -rilmgt dyfurtherdertiprdizbrts.oxgne dfie, £, g, or h is
further, enbodi t.he hal ogen be.sel e te f.rom
st gty FORSEHEPUY: ﬁr@ BB P ey gisod Siine  tpg  In some
odi pRAt A &g ?ﬁqﬁeﬁoﬂ%}eh I
o B harar Baraosy MR BEUEY Kimd Wby iy e optionally
sutizhianed ph@@Vdg.| n ﬁmﬁher arrbmﬂnmﬁsi S, f g{%mﬂdy atecaswing ethadh similarly
fromthe group consi hydr ogen, hal ogen,
%&%?ﬁlwﬁﬁﬂ%?ﬁuﬁ’&%@n r’@ al kyl, optionally

su bsgﬁddﬁled gﬁ?@emﬂo ents @anel(}% sei@afedq:}d‘jﬁ( 'th&%gﬁkﬁ’conswtmg of

l ected fromt grdup sting o

hguﬂrbgén, hgogay | gptionalpyr epydtitutedt | aﬂiq&, Iaudlycbptxoamkﬂy substltuted Cirs
tert butyl whi | e the al koxy ma ecé romthe

JBrromet ?m@dépe%ttﬁﬁﬁyc}’l & olag‘yse e group conszstmg of
n#e‘?l%ﬂ NN ﬁ;}g)ggilrj{sgﬁ%gyls %ﬁ%&) %{3 2 l%ﬂﬂ tér?[)ﬁtgrl b]':bt fuY erﬁﬁbdunents the

urther al og ri may be Selected from
alkyRoxgr @iap benslestet Nffomf thec lpk@mo colsistimg, ofmkth@do. ethoxy, propoxy,

1&%%?%%5?&%&%%&@@@ gnd %&i g}?}l’ ﬁé{ﬁg}gf r %gﬂﬂdgfelg%g P halogen may
bg 49%%;6% 9% R c&r&%ﬁ k b hfkd abﬂloﬁfm% 'Tﬁ@ﬁ'x% In cerfain

e sel ect romthe-group consisting of

ehpdangaits, R ahayderscleotet ifomatHeygresubednisisting df 1gtdrégeal kogthyl, methoxy,
per hal oal kyl , SO2RI o, and NO2. In sone enbodi nents,
aﬂﬁéh]QFckyl may be sel ected fromthe group consisting of

met h t hyy so n&;?%(#d;ﬁgbﬁg rrsoﬂ%#, be k?,Hlteé’tled ﬁ%ﬁffﬂ&lﬁrﬁﬁp consisting of

and tert but yl . er e net ns,
higerdgah,Oledidgedn, opfmnalig spbstithitad G al iy, opﬁmmﬂy isnbsivmed C;s alkyloxy,

enbodi nent s, rmy be trifluoro hyl . 1n other
a0 e S NP AN ST il . BRpDt St Of methyl, cibyl,
pgéé))}l' pis%%g%'{l Sﬁdt%ﬂ sl URHdQer q}&lt)g,rv?hﬂ@tﬂg alkeﬁfﬁﬁy b¥RgIBced from the

he R0 hay be hydrogen or optional
gaetlys torisistiag c&llméih(ﬂd%ysth,oxy,v@mpbmallmlmpmy, b’@os}elwg-ﬁagtpxy, and tert-

huggryf : omr E}S%ﬂ%@?% nSI 2 I}g: rret h {f ; %Q}qrg Ed?tﬁ%rohp consisting of
b abﬂ)n%f%g Qt Sin aﬁeﬁ@ﬂlbgﬁnﬁa%{se ‘Rg,eﬁixaf/ r&néetl&%tﬂ FoHPthe group

consisting o y rogen, nethyl | Goro, chloro, brono,

donsiktingoofdrydtdugh,, mﬁﬁﬁomszhomobhm broms, dp, 200063254
PCT/ US2004/ 043224, [ 0072],

be sdPBEtled It esmirimEnkR ?tég[g"s?@( Fbﬁg%cﬁed1#ﬁ%£f‘g§1}?“¥ consisting of
1{3‘@1[(0%%3 nha@%@] iR C#u%ﬂstﬁHﬁatd} LAIRH, Gdrnfiof ikwlso;ﬁig and NO,. In

ect ed from the group consistin
slfrﬁiemthbochhhmb,, the ulkpl tnayibs seteotsd | fron dheygrous @gu&mjmﬂ of methyl, cthyl,

p?‘ggylt %ﬁmgﬁt gutyl, sec-butyl, and teri-butyl. In further embodimetns, the perhaloalkyl
may be perfluoroalkyl, which in some embodiments, may be trifluoromethyl. In other
embodiments, the halogen may be selected from the group consisting of fluore, chioro, and
bromo. When R, is SO,R 0, the Ryg may be hydrogen or optionally substituted Cy.¢ alkyl,
which alkyl may be selecied from the group consisting of methyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, and tert-butyl. In certain embodiments, R4 may be selected from the group

consisting of hydrogen, methyl, fluoro, chloro, bromo, trifinoromethyl, SO,CHa, and NOG,.
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whi | e the hal ogen may be selected fromthe group
consi sting of :fluoro, chloro, and brono. ~ I'n certain
enbodi nment s, R5' may be hydrogen or chloro. [0073] In
W(cem]smsnserrbodl ments, R6 may be hydrogen or opP{Omal0y/043224
substitut ed Cl-6 aI kyl . The al kyl may be sel ected
fro gr f
a gﬁg%@%@hgﬂ@f R5 C;,hblé sel&ddly h‘omoﬂh@ R¥bup consisting of

|sop tert-butyl. In sone

hyelndged) hﬂng&l, and optignklly M)dmmwr& e[d]EﬁlA]Tha’lalkﬁrmay be selected from
enbodi nents, R7_may be sel ecte fron1 h

the R Comgstig of ﬁtyéeﬁhylh BICBY 6 ASOPSpRY fofuf y*‘eg butyl, and tert-butyl,

wﬁ#ﬁﬁﬁs' lr%)f Be Qél&béd fir rtﬂé'glgﬁ]b l&ﬂlﬁlstﬁlﬁ- of 7R, Qohi@8%and bromo.

ect romthe group

mamﬂsm&kmbtghméntﬁthy b@hydtb genpreplpkg. i sopropyl ,
butyl, sec-butyl, and tert-butyl, \SA(? %e t he haI O&W d
rray K973k eclpé&ﬂmno@ﬁlbmn@%u%e B feshydiggengr pRtgally substitute

]%gf 0 aﬁg qu’:i g{% ert z%u 0 rpeggﬁr@{mﬂg %Pt&nﬂgﬁ}% of methyl, ethyl, propyl,

156§F@9ﬂ| BRR, Sec-batyl, ed tdri-bityb riasemb yinbodimenhe Rg may be hydrogen.
enbodi nents in which R7 may be SQ2Rlo,

hydr B84l or I@@pﬁ@lﬁ@mtydmgq,,Rpg@eg/dae@elegtegfygypn%q,ﬂp%conmstmg of

| h%?%% ‘ﬁa%,tg S?fl op%on p{/?&sﬁx@u@é@r gggflﬁﬁrg E}Qrk%%ﬁiéﬁ‘ gﬂg SPLR 0, and NO.

TR Elkyl ﬁ{aﬁrlﬁlﬁélbcted ot airbuze obamibiing nif&netRj?i Bﬂxwl k}ﬁopyl isopropyl,
sel ected fromthe group consisti ng of ydr%q
buiph, kge-buiyh |abd tert-butyk, Whse Siciaiggen ngpphe sslected Fogn fhagapup consisting

rrbodl
{ﬁgor : ghi;())r annSI sliolmr?g g‘?g&rﬁ E@a@ﬁi@n x| og%&ﬁg glkﬁr%%an;hrﬂuoroaﬂcyl
whibthSh isbiak @ehbodinferad, Kx)ﬁybe\/ld‘]ﬂﬁcb’roﬁieﬁwl hiie babsdihentsad which R; may

bé rgquR:DB%lo %{ﬁ?f?l% ﬁs?cgééﬁitﬁlpcgnﬁ%;gﬁét{]bﬁwﬁag HC%L%AH alkyl may be
E??Cﬁ%t? (ﬁ?gupsce(lng%gg%of fn%ﬁxi l)? &ﬁgﬁflcﬁg%lgﬁﬁlg BQ?P sec-butyl and

tdi@hfut?le SIﬁ| ®ethid elnbodinicRs, ®;0mpy densdiatdd Groof tﬁwgromlgemnsmtmg of

chloro, and brono, [00741 Enbodi_ne [@\S he present
hydregemo satlayl; ﬁ%@@d@lﬂq@w s Wl ﬁﬁa 2. seI ect ed

f foh |
OIrO?I d;%] {é%ﬁ%dj%?mg RT Equf%g%g}r?‘é‘%ge aI oa ky]i’ consisting of
hﬁﬁeﬁ@{ lﬁﬁlo Olhﬁnﬁﬂj/ @!ﬂiSﬁdltéd om ilkg, g&ﬂmhpalkxdrmass be ﬁ@e@éd from the

|soPropyI but
Seogt qoesnstl@gno;? jme

ispreomtl v bt At igt-bul. The
b certain
h%%ﬁ?{g{“%g?’% ect%g qubm ﬁleﬁ@&fo%@ sﬁz&%’of ﬁ@&i’o GHIEB, add'Gromo. In cert

oroa ich in sone
eﬁiﬁ’@@l@idﬁwtlﬁg 11150, B@s&létbtéd eionied Bydup ¢dmsrstm§ of hydrogen, chloro, and
enbodi nents, RO nay be selected fromthe group
b@ﬁﬁ%lstlng of hydr ogen, chloro, nethyl, and

trif kw(ﬁ ;nre E}X}bﬁd{r&%&qf th@ %Slﬁ dfs%@?ﬂ r[ﬁ‘ﬂ%l Fo thBhe MBWhiBE Ry may be

sel e € group coh rogen,

sORSt® Tkt YheSEHd ?lcbﬂélﬁﬂlg(af Hrdadgen) hal@g‘bd opliomﬂylshbstmlted Ci.6 akyl,
substituted ar The al kyl may -26 WO 2005/ 063254
a@@'pp{bgﬁmﬂjm{lol[@@za]kyl may be selecte from the group cousisting of methyl, ethyl,

" propyl, isopropyl, butyl, sec-butyl, and tert-butyl. The halogen may be selected from the
group consisting of fluoro, chloro, and bromo. The perhaloalkyl may be perfluoroalkyl,
which in some embodiments may be trifluoromethyl. In some embodiments, Rg may be
selected from the group consisting of hydrogen, chloro, methyl, and trifluoromethyl.

[0077] Tn some embodiments, R; may be selected from the group consisting of
hydrogen, optionally substituted Cy.¢ a]kyl; and optionally substituted aryl. The alkyl may
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be selected fromthe group consisting of nethyl,

ethyl, propyk, -isopropyl, butyl, sec-butyl, and

tert-butyl, while the aryl may be phenyl -or naphthyl.
woneasidasss enbodi ments, R1L may be a heteroaryl PCI/HS2004/043224

certain enbodi mrents, Rl may be hydrogen. In certain

bE B BRLS the? oS cor@ﬁ*ﬁﬁ fof nlc@id, 8?]’[11)"1[‘?] 2% YE isopropyl, butyl sec-buiyl,

enbodi nment s be ni rogen In o enbodi ren
and tﬁﬂa‘%ﬂtﬁewme @hedaryl/max/bephnwk @rg@phﬂswl dA. otp@cm:]odiments R; may be

BRI Ry ooh nbatlees & Y SanBIee T SHERgpdmpms R

ab@psi sting of NHCH2-, -NH, and -CH2-. In sone
enbodi nents of the conpounds of Fornula | or Fornul a
XV, HN078] sellscicew émbodimbaisgKoupy beongdgni nfp other Bnbodiments, Y

| | ected f th
e T e A
enboiiomph? s&ﬁe Eﬁ%&ﬁi&ﬁ@tﬂmﬁe S rFoBY bAFbrn 1R T Mrhhie XV, Lis

Formul a XV, 1 ncl ude:
aﬁaeﬂt i ishkleried Iﬂonq thepgoag bonsistipg pf SNEGHenzHe, eld 1CHp-d In some

enBRRSRG:of 14 prBeeuas Y Fogne ek Errmule o Aoeplon gy th o

@ﬁsﬁk@i
© DFchIoro I 1- (pipera2|n 1- yI) 5FLd|benzo[b e][l 4]1d
|azep|ne

8- Br ono- 2- chl or o- I%f(plper 1-yl H-dlbenzqkb e][l
4] di azepi ne,
8 tr

ZChIoroll(p{ kr |m1y quromethy V‘bllbe
nzo[ b, e] [1,4]dy pi ne, y==

6- Chl or o- 11- ( péer azi n- Tyl ) - 8- t“h{luorogg&h?%a5k+dlbe
nzo[ b, e][1,4]di azepi ne,

whefeht Brselebtbd GRnpeazdup chnyitihg 6£6,di, beh2o[ b, e] [ 1, 4] di aze
plne

- Br 6801 - ch¥ome embodimendy afithe eoppunds ofi Bewpdp d; Fppaula I, or

Fgéiérorm gh&ﬁ?ehyl -1l -(pi perazin-1-yl)-5Hdi benzo[b,e][1

4]8dl2a72ﬁttih[tﬁ’olli-('(plperaz1n—1 -yl)- SH—dllb)enzo[b g][l 4]d1azeg1ne] : 6
4 Di chl or o- I.perazin-1 enzaq e][1,4
e e Broro- BN SREb ey oz I A1 sthe,

T

1 4] @i Bapi-nehloro-11-(piperazin-1-yl)-5H-dibenzo[b,e][ 1,4]diazepine,
2-Chloro-11-(piperazin-1-yl)-8-trifluoromethyl-5H-dibenzo[b,e]{1,4]diazepine,
6-Chloro-11-(piperazin-1-yl)-8-triflnoromethyl-5H-dibenzo[ b,e][ 1,4 ]diazepine,
7-Chloro-11-(piperazin-1-y1)-SH-dibenzo[b, ][ 1,4]diazepine,
8-Bromo-1-chloro-11-(piperazin-1-yl)-5H-dibenzo[b,e][ 1,4]diazepine,
8-Bromo-2-methyi-11-(piperazin-1-yl)-5H-dibenzolb,e][ 1,4]diazepine,
4,8-Dichloro-11-(piperazin-1-yl)-5H-dibenzo[ b, e][ 1 ,4]diazepine,
8-Chloro-2-methyl-11-(piperazin-1-yl)-5H-dibenzo[b,e][ 1 ,4]diazepine,
8-Chloro-2-fluoro-11-(piperazin-1-yl}-5 H-dibenzo[b,e][ 1 ,4]diazepine,
3,8-Dichloro-11-{piperazin-1-y1)-5H-dibenzo[ 5, ][ 1,4]diazepine,
2-Bromo-8-chloro-11-(piperazin-1-yl)-5SH-dibenzo[b,e][ 1,4]diazepine,
3,7-Dichloro-11-(piperazin-1-yl)-5H-dibenzo[,e][ 1,4 diazepine,
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3, 8-Di chl oro- 11 (p| perazin-1-yl)-5Hdi benzo[b e][1,4]d

i azepi ne,
2- Br onp- 8- chI oro-11-(pi perazin-1-yl)-5Hdi benzo[b,e][1
WQ 2jodoészepi ne, PCT/US2004/043224

3,7-Di chl oro-1| 1-(pi perazin-1-yl)-5Hdi benzo[b,e][1,4]d

i az 8 4it¥ato leRer
8- Bf%llr?g(ﬁgoﬂclh%orrgalzl pi per afzgff?}ﬁ% S[El-ﬁgggﬂnzo[a%ﬁéeg] [1

4] B-&hbgpo-dé;(piperazin-1- l) 5H-dibenzo[b, e][)l 4]diazepine,
Di ﬁg %_?orc])' ]11((Blp%rarmanzi yl) 8 ¥r1ﬂuor0me Pleiﬁ %glpe'n%[[b ]f‘l] ﬁd%gpme
3- Chy. @hsbrblz 1{1 i];vrat ﬁ@1ﬁeﬂ&ﬂlﬂ%l§hﬁﬁdlﬁéﬂ%b[@8}§1 h?dl?&b'nﬁl be

nzol b, di azepi ne, | oro-2-neth
1- p2 b@’d@dﬂd (p;gere)wsmm) @Hfdzl@[nbo[é]e[][lmldqaa@m%pu ne,
2- l\/b

| -( p# :%qﬂ%é H: @JVFZ)Z“BW&‘%‘M‘b‘[fsmsﬁhﬂfﬁ] ddb%n%g@ ﬂél ,4)diazepine,

2- Meg ¥l orb-4-methyl-11-(piperazin-1-y1)-5H- dlbenzo[b d][l ,4ldiaze me
- (pi perazin-1-yl)- rifluorometh benzol

[ 1, 4],8iRigklpioadl - (plaer@tmo]r wh)-4Hrdibenro lae][l 4]dlazepme

1 S bRV Rupgarn h e Ebbedpolh R EARR ey,
Isaz g ﬁoﬁghlr?g’{”y(pl}’era‘%%[ L) SH-Qibenzol b L e b el

, 4] d1 bfRipemein-1-yl)-8-trifluoromethyl- 5H—d1benzo[b e](1,4]diazepine,

ragea hlpgr('«.lzom-l%yls %Ifgl grzlzloTb e][¥ élidlazepdI benzo[ b, e][1, 4] d

11- (?5@@&84&ftg&)eyslzin-ﬁyi)tsmd&&h@é{atehmmd&bﬁm&enzo[ b, €]
[1, 4] di azepin

11- ( Pl-Ripeazin-1kyRSFF-Bilenidibnl bpidiadopine4i-airhoripilae,

r83| Eleg-%rrgm%lll (5)31 e%z% Il nyd Sﬁl 311)(3‘511;'667' *iﬁ”&]% epelllé 1,4] di aze

- (E"M@t?hglziF‘(p}péfhimﬁ':blﬁilsﬁedlgéﬂzb[zﬁ&]t114]ﬁ&b@aepl ne- 8- ca

rbonitr
8 Br B+Riudrd-6(pippreriazl- ml—]LlMd)beSED[bJeﬁﬁelﬁE@Fb e] [ 1, 4] di azep

( p ?ﬁ%ﬁgg‘?ﬁ?ﬁ?ﬂ}ﬂnfwéﬂna oFghtl f%peé'ﬁ"& 4 R pi ne,

Iy g@zl n-1-yl - 11H di benzo[ b, e] azepi ne,
dﬁ)egéﬂgfgﬂiﬁﬁ hanesul f onyl oxy)-11- (p| perazin-1-yl)-5H
H-

- di BeAridbronelfahedilfinglosp)-hb(piperazin-1-yl)-5
onmet hanesul f onyl ox [
dﬁ?ﬁﬁ?‘ﬂéﬁiﬁ: Eo’fazﬁl?lﬁlea—l- di b)énzo%/%a e] [ 1, 4] oxazepi ne,

8- Chl aﬁ@k&ﬁﬂﬁ@w 2L h-1-y1)-5H-
1- (pﬁ%gl?fa":zé. %tﬁlﬂglbﬂﬂgl—l- di benzo[X I/J(jfi?&‘rﬁ]mdl aszlgpl ne,

dﬂ}e(ﬂw[b,fe[l[llah“]dmmpﬁlmesul fonyl oXxy) - 11- (pi peraziu-1-yl)-5H
- d %e&% o10m4t1 anesdl ony 5 e “(piperazin-1-yl)- SH—
dibenzo[b,e]{1,4]diazepine, '
11-(Piperazin-1-yl)-dibenzo{b,f][ 1,4]thiazepin, |
11-(Piperazin-1-yl)-2,3-dihydro-1,4-benzodioxine[6,7-5] 1,4}benzothiazepin,
8-Chloro-11-[1,4]diazepam-1-yl-5H-dibenzo[b,e][ 1,4]diazepine,
N-(8-Chloro-5H-dibenzo[b,e][ 1,4]diazepine-1 1-y1)-N,N-dimethyl-ethane-1,2-

diamine,
N -(8-Chloro-5H-dibenzo{b,e][ 1,4]diazepine-11-y1)-N,N-diethyl-ethane-1,2-
diamine,

8-Chloro-11-(4-methyl-[1,4]diazepam-1-yi)-5H-dibenzo[b,e][ 1 ,4]diazepine,
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11- (Pi perazin-1-yl)-di benzo[ bJ][1, 4]t hi azepi n,
11- (Pi perazi-n-1-yl)- 2, 3-di hydro- 1, 4- benzodi oxi no[ 6, 7- b
111, 4] benzot hi azepi n,

wQ2a063264 | | - [ 1, 4] di azepam 1-yl - 5H-di benzo[ b, effTiUSA00k/e43224
zepine, N -(8-Chloro-5Hdibenzo[b,e][

1 4 | e
NEa e R S b

yI ) NN(SBDiberiziofé, e}él,#lﬂmelbme—lldﬂ)an dmethyl ethane-1,2-diamine,

?’Tﬁﬁ%ﬁﬁé&@m e S S o dgapind, o1 o benzolb
PCT —e .
b mﬁ%@é"‘%?ﬁ@‘;m%(ep].“p‘élrdaaﬁ%ma 10N Simethyl cihane1.2-

diatik, di azepi ne (5H Di benzo[ b, e] [

SR B A R S

d' asz £€hioro-5H-dibenzo[b,e]] 1,4]diazepine-11-yl)-N-methyl-ethane-1,2-diamine
N - (8- Iki Uor o~ BH- di e%zr% e]o ] ' epmgll az}:a)pl ne-1. e

1- y| $-(lddoel rfitahy-2 Sedeﬁed-mpzrazm - bayl)Re?- dlbenzo[b ¢jf1,4]diazepine,
3 M99l L Ah SRR L L A e s Al

N - (8:cehbQro: é"hm%?ﬁﬁﬁ%@mﬁ {1541 gibatoph, B Uididdepmbt me
t hyl - et hane-1, 2-di a

8- Ch Bmﬂenbm(-(spmylzplgemm Vs Hpdiberzakh, elf 1.4 )diazepisedi b
enzo

4
5 Cnbartioiord pistigh i REpHpPH PR B henofh s ABRSo] b
e] [ F 9110@—?8&25}?11 (piperazin-1-y1)- SH-dlbenzogb e][l 4]d1aze ine,
or o- 3- et hyl - pi perazin benzol b, e
1, 8Jldd@1 bifpiperpzin-1-yl)-5H-dibenzol| b, e][l 4]d1azep1ne

s ol e T e N R

1 (pEﬁ‘H ﬁ%l'—ﬂ &:qiélrazu@l": ?H%&EJE@[%](?}%B 41_|d14:£ Il@ezepl ne,

| or 0- 5- benzy pi per azi n- 1-y1 § -5H di bénzo[ b, €] [
1 4] ﬂ+(§ﬂem—h]e(p1pendm—l -yl)-5H-dibenzo[b,e[f1 4]dlazepme
8 | 09 %ol Pl BRGERs - A3 3 At B M3 il o azepi

i] i ?gg%@lﬁémﬁﬁ 1k Rir88-AZ)P5 A=Atz i 1DRBRAdgME] [ 1,
8 Ph éf@menoﬂ]( -friprenzanl i St dibawpld dadldiasening, 1, 4] di aze
e] 8§1§?rod Iggjrgo 111 SrPiPH%reln%[Q]pynx‘L[)Z 3'5 H_[fjhﬁla%nﬁlge[ b,

8- Chqugo}olu( meﬁEﬁLl 9k SEndidendbingidepiaol b, e] [ 1, 4] di aze

i ne,
E A Bﬂhlenthl-fm@ﬁrmm-(l@flbélbaw%bjﬂwﬂfhlgmmebenzo[ b ][ 1

BB iperpais; rmdlbflgzoéwél HOKLEPIE 1 [ 1, 4] i aze

p' Ne 8-Chloro~11-(4- methyl—pTeram 1)-d1benzo[kl)7 [1,4}oxazepine,
8- Chl or o- 5- pi perazin i/ benzo[ b] pyrido[ 2, 3-e] [ 1,
4] di éz(élgjpmeﬁ-plperazm- -yi-1 H—d1benzo[b ejazepine,

2- Cnlqt 0 105 PLRSLAZL Ay WreRsd A PERR R plreazePi N,
11-(Piperazin-1-yl)-dibenzo{b,f][ 1,4]oxazepine,
7-Chloro-11-(piperazin-1-yl)-dibenzo[b,f1{1,4]Joxazepine,
8-Chloro-3-methoxy-11-(piperazin-1-yl)-dibenzo[b,f][1,4Joxazepine,
8-Bromo-3-methoxy-11-(piperazin-1-yl}-dibenzo[b,f][ 1,4]oxazepine,
3-Methoxy-1 1-{piperazin-1-yi)-dibenzo[b,f][ 1,4 |oxazepine,
7-Chloro-3-methoxy-11-(piperazin-1 —yl)-dibeﬁzo [b,f1{1,4]oxazepine,
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8-Chl oro-1I1- (p| pera2|n 1-yl)-di benzol[ b, f][l 4]t hi azepi
ne,
8-Chl oro-i 1- (p| perazin-1-yl)-di benzo[b,f][1,4] oxazepin

we 2005863284 or o- 1 PCT/US2004/043224
1- (4-net hyl - pi perazin-1-yl)-di benzo[ b, f]
1,4] 81@1&91401%&11 1-11-(piperazin-1-yl)-dibenzo{b,f][1,4loxazepine,
3- Chl or o- 6- pi perya2| r(1PF )lll-)dl benz[oﬂ)[ iaze I? ne,
8- Brﬁ}ﬁmormgﬂfmﬁ@eflhéh{mp@awl)l widSEeneq(B,/Al1 4 oxpepias epi ne
, razin-1-vyl)-di.benz 1, 4] oxazepi ne,
7- Q%M%hﬁ% 1r é)ll%e&zﬁ i chlh?? E#@Qn%%’f%?e})?nf 4] oxazepi ne
, 2-Bromo-8-chloro-11- 1perazm— 1-yl)- dlbenzo[b [ ]bxazepme
8- enzo[ b, f][1,

Chl or o- 3- net hoxy- 11- ( pi per.azin-1-
4] oxy2dpbreno- 18-(3@@:13@14131— i tdilepayo(d, f][){ ]oxazepme

5. VRl Gl TSl A bt R T
1 4] 263&5B1 Néhloro-11- ?zperazm -1-yl)-dibenzol[ b, [1 4)oxazepine,

7- Chl or o- 3- net hoxy- ( pi perazin-1-yl i benzo [b, f ]
[ 1, Yl-Biperepinsleyl)-828iflucinmaipdsligazo [1 ,4]oxazepine,

PCT / 0 /04 224 .
B0 Hstgsin- o) Br duRmetylfihepedl A1l

ox az 1.

8- r%%ﬂo O iperazin (B’ul)pdeﬂr’%nzzf’ o)LL Hoxage 1élr?zo[ b, f] [

1, 4] &)Pamm?,nmpthoxy-ll—(plperazm- -yl)—chbenzo[b S 4}oxazep1ne

g Vel r1]'*3&'101"014 1g:1 mg?l?%plperul -ylsj dr %ﬂ%c?[%?][fl ]4E| a%lpqﬁé?} zepin

2- B 90 860106 1 1-(fiir8h- Az TN dibeio] b Al Dafaeldpidd 1, 4] 0

Xazepl ne,

2, 8- DiNethpipt 1- qplp@azamlagl)-mbgnz;d[WEmMp@nef] [ 1, 4] oxaze
pl ne,P l\igthg:f go)pagh%l He&)?per - ylfd1%el¥zc)[b%tp4]ec;xaﬁepgne
2 Br Q0D #n &R19F Q(diferi-R8/1R&ibEnzbi 1] tajorerpeldd, f1 [ 1, 4]

oxazepi ne,
11-( B’+Melhaxy rn1 xplpm)azm- +yh) 8- uidhormdilyl-dibenenlbofild s4lpxazapine,
oxaz ne,

oo b &Plg}ffr i XELS BriiBpanmeiyt-dihepariadliy Aqrazepime,
[1, 4f - A

8- Fi uor oéﬁﬁpiﬁgugtg%%lnyl)ldg)emo b élnzg)[xaze 11161 4] oxazepin
e, 8-Biomor$oBiindtlAegiperazin-1-yl)-dibenzo[b j][l Joxazepine,

o £ U0 gon- Lo LoD oI ARG pney 1

] OXagaReQf1-1 1-(piperazin-1-yl)-dibenzo[ b f][1,4]oxazepins,
2- BrormGSﬁf u(()pg I 1- (pllf%Jeram n[ {][yli di benzo[ b, f][ 1, 4]

oxaz 8glideo- 1B{mp¢rhyh~4ay1) 5Hedibgrapkiz¢]bl.#1d§azppiaf benz o
[ bf ]

4
P kst SRR Eoptpe i gl
F111g43Qxp28 @Uflﬁhydr&dﬁ)'e&d’[gtem|4]c11§zepme—1l -one,

-(pi perazin-1-yl)~- dlbenzog [ 1,4]oxazepine,

3[ g/b?]ﬂ@x@l)ﬂwﬂrc( fiibpmcélz.e}ﬁl p (ya@epglﬂtlrlrw%or onet hyl - di benz
0
1- ( p|8p%‘L%f£*$r]1%@?@P%H@F’i‘%q%ﬁa[ggiqlﬁﬁm& e[ b, f I [

1, 4] QRPN -5 H-dibenzo[b,e][ 1,4]diazepine,
8-Chloro-1 1-methylsulfanyl-5H-dibenzo[5,e][ 1,4]diazepine

(8-Chloro-5H-dibenzo{b, ][ 1,4]diazepin-11-yD)}~(S)-1-pyrrolidin-2-yl-methyl-amine,

1-(8-Chloro-5H-dibenzo{b,e][1,4]diazepin-11-yl)-piperidine-4-yl-amine,
1-(8-Chloro-5H-dibenzo[b,e][1,4]diazepin-1 1—y1)—pyrrolidin—3-yl—amiqe,

(8-Chloro-5H-dibenzo[b, ][ 1,4]diazepin-11-y1)-(R)-1-pyrrolidin-2-yl-methyl-amine,
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6- Chl or 0- 11- (pi perazi n-1-yl ) - di benzo[ b, f] [ 1, 4] oxazepi n
e, 2-Brono-8-nethyl-11-(piperazin-1- yI) d| benzo[b f]
[1 ,4] oxazepine, 7-Chloro-4-nethyl-
waQ2¢05i0pRcazi n- 1-yl ) - d| benzo[ b, f][ 1, 4] oxazep| NG T/US2004/043224
8- Phenyl - 11- (pi perazi n-1-yl ) - di benzo[ b,f][1, 4] oxazepi n
€, 8-Chloro-5H-dibenzo[b,e][1,4]diazepin-11-yl)-pyrrolidin-3-yl-amine,
8- Chforo 11- |per|%I| ry ] )ep dl%)e%rcr) b, e] [y 4] di aze
pi ne8-Chloro-11 &5 d1aza-blcyclo[2 2. l]hept-z-yi) 5H- 1benzo[b e][l 4]diazepine,

i Z’]egééyjélbﬁn}g—&- or(])' §IP afbehz, Io([iiy Q][I 4?{&121zepmedll -ﬁ? [-lb el [

8-B
Ol e e T

8 Fl ¢diroms; mmcmyhﬁdpgaﬁmﬂeyl}ap qre; l@ﬁ:ra@htﬁ[lnﬂdmrzemﬁ
C ool B RS SRR O L PSRy igeine

di azem:hRo-10-(piperazin-1-yi)-1,2,3,3a,4,10a-hexahydro-
(8- Chl oro- 5H-di benzo[ b,e]T 1, 4]d|azep|n 11-y1)-(S)-1-py

bm[b]ebrdppm‘ga[e] M]Hydze;am,n e,

| PR e
?]8 deﬂﬁ%}og& %}ﬂuo}bptf%w)%r -GibBnA[ b, ¥ 1,3MisRpine,

e] [ 184JWorazidp4rmanyiphepyl}-Ri-dibgyafhr]l it Jdiazegine.net hyl - am

(B PRS- aRzbTE ”E]’qg 2Rl dfEgeine 0o

1 Y1 B o01 1i- gl‘ﬂ‘lpﬁai’&l-ﬁ JSHrdlbenzoEb e 14]d1aze ine.
8- Chl oro-11-(2,5-di aza-bi cycl o[ 2 hept - -I)5H—d|b

enzo[(98¢] [ 1,14] diotlrspispect, the present disclosure is dlrected to a method of

Aceégiz%g?ﬂ ﬂ:gxpouglﬁ 0%%ormgla%rc¥'o fao'H) eJ[1, 4] di azepi ne-

7- Brono- 4- ( pi perazin-ls yI) 2, 3-di hydr o- IH-benzo[b][m1
] di azepi ne, 7-Brono-2-"net hyl - (pi perazin-1

-yl)-2,3-di hydro-1 nzo[ b] [1,4]di azepl ne (

7- Br ono- 2- phenyl - ANAY perazine-|-yl)-2, 3-di hydrb )I be
nzo[b] [ 1, 4R6d|ﬁ 'é

a.

7- Br, 1 0-(p )-1,2,3, 4,10a- aﬁ -
benég b]é?t Speft af dlazeplégg 8}éh Rs
| - (4-fl uorobe % {benzo[ b, e] [1, 4] di aFey nﬁ

8-Cl | oro- IF.%—(4 fI or pheﬁwyl) SH- di benzo[ﬁ:ﬁ*, e] 1 azé{4

plne
&Bﬁn&ﬁg(4 nonyl phenyl ) - SH-di benzo[ b, e] [ 1, 4] di azep
|ne

8- Chir@icting h e¢mysirdi of Pboyh-\GH- di benzo[ b, e] [ 1, 4] di azepi
ne, and

8- Chl oro-11- (1H pyrazol -4-yl ) - 5T
epi ne. 100811 In anot(N&h d3pec

di sclosure is directed to a ng
conmpound of Formula V or FoR{

dibenzo[ b, e] [ 1, 4] di az
1eHPr esent
d of synthesizing a

¢ IN,H2
Rs
with a compound of Formula VIII
Re
(VI O:N R7
X Rg
Rg

to form a fused ring compound of Formula IX,

-31-



Rg W (~n, {(n RO NNR J (V) R R6 .1 R2

conprising reacting a conpound of For mJI aVlil with a

conmpound of Fornula VIIlI to forma fused ring conmpound
wokwbosizsd a | X, R R -31 WD 2005/ 063254 PCT/US2004/043224

PCT/ US2004/ 043224 and reacting the conmpound of Fornul a

I X with a compound of Fornmula X ta obtain a conpound

of Forrmula V or VI; wherein h$—4a ha ogen and Rl -R9

are as defined her&%3. Iy qeR;s, the

compound of Formula V syntt rding to the

di scl osed nethod is cl ozg ‘ iR, 0t her

enbodi ments, the corrpound i s Ry desnst hyI cl ozapine. In

certain other enbodinents, the conpound of Fornula V
arslyeadiag thecompnad oif Egnmdaﬂiﬁeviﬁi s comopauidé Fhoduladoes

not include clozapine or N-desmst hyl c ozapl ne. [0082]

Consistent with t asp , Scﬁerres and 2 depict

t he synthesis of me Nthe |scl osed

herein. The first seri of ste,ps ﬁera |ng t he

i nternedi ate | actam ha cr i nter

alia, Liao et at J. Med. |ﬁ1em EH997 40, 4146-4153.

The | ast step has been described by e.g. Liao et al. J
tolvibthin @vempougbel Formula ¥ 28812244, Both of these

ef er es e here COrpor n {y
whielh & 8 dldtels bR R Aend Biftla 1RIaD Mol EhbBffens, te

any draw n

cARORHACHF MmN BPnthediied aﬁcordmg to the dlsclosed method is clozapine while

in other embodiments, the compound is N-desmethylclozapine. In certain other

embodiments, the compound of Formula V synthesized according to the disclosed method
does not include clozapine or N-desmethylclozapine.

[0082] Consistent with this aspect, Schemes 1 and 2 depict the synthesis of
some of the compounds disclosed herein. The first series of steps generating the
intermediate lactam have been described by, inter alia, Liao ef al. J. Med. Chem. 1997, 40,
4146-4153. The last step has been described by e.g. Liao et al. J. Med. Chem. 1999, 42,
2735-2244. Both of these references are bereby incorporated herein by reference in their

entirety, including any drawings.
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R5 B R PCT/ US2004/ 043224 TiCl4 or POCI3 RL R2 .i NR2

Schene 2 R - AR5 B R[0083] In certain-enbodi nents

of the invention the building blocks A and B are
weabedsazd4f rom but not limted to WO 2005/ 0632BAT/US2004/043224

PCT/ US2004/ 043224 | /| H F CO2HNHZ HH CNH202N NH2 NOZH
SeRMhE 1] NHZHCO2HF3C CO2H F | Br s CO2H Me O CO2H /

~C02H CO2HI / Br NH2/ Me NH2 NH2/ NH2

R, O Ry Ry i 9 R,
Rs oH +02N Rs 7, Re
R{ NH, X Ry R: N K,
: Rs Rs

Rs Rs
A B R
W,
En j TiCl, or POCI5
hy
H R4
/
W
o
Re i Re
Rs Ra
R N R
4 Ry Rs 4
Scheme 2
R, O R, Ry 2 R,

Ra OH +02N Rs . R3Q Ra
R4 NH, X R4 R: N R,
Rs Rs Rs Rs

A B T
W\
&‘* Ry | TiCls or POClg
( N’R'i
H Ry
W,
(e, ™
N
Rs Rs
R N R
4 R5 R5 4

[0083] In certain embodiments of the invention the building blocks A and B are

selected from but not limited to
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Br CO2H, t CO2H Cl CO2H/ NH2 | CO2H MNH2 \O / NH2

2NH2 CO2HMe CCO2HCI | CO2H CO2H NH2/ NH2/ NH2NH2 CI B

02N CF3 02N 02NCL 02N SO2 F I/ F BrF CIF C ‘02N CF3
wO200sNMe22592N NO2 02Nt CF3 F I/F 1/Cl C |/ CFBCOPBENWNg 043224

02N CN 02N CCd | /d

A

NH, NH, NHy

/@iCOQH CO2H /@COzH /@COzH
NH, NH,
CO,H ~0 CO,H

j@[ won | oo | LT

Me NH,

NH,
CO,H cozH Ci CO,H
g NH,

O?— NH,

COzH ©:002H C[\@ECOQH |©:C02H
; :NHz NH2 NH,
Cl
B
0N CFs O.N Ci
F F Br F Cl :(j

Cl
OzND/CF;; OzN:©/N02 OzN NOZ D/
F F Cl ;

CF,

OZND/MB OZN/\©/CN O:N

Ci cl ;

Me

[0084] In another aspect, the present disclosure relates to a combinatorial library
of at least 10, or at least 30, or at least 50, or at least 100, or at least 200, or at least 220
dibenzo[b,e]{1,4]diazepine compounds that can be formed by reacting a compound of
Formula V]I,
R, O
(VI Rs OH

y R4 N H2
Rs

with a compound of Formula VIII and
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Me [0084] In another aspect, the present disclosure
relates to a conbinatorial library of at |east 10, or
at least 30, or at least 50, or at |east /100, or at

WO eesteR00, or at |east 220 di benzo[ b, e] [ 1, 4] RiBUE0047@ 3224
conmpounds that can be forned by reacting a conpound of
Formula VI I, O(V][[)R3\C]—| R/  NH2 with a
compound of Formula VI \;B? 20054,063254
PCT/ US2004/ 043224 R6 ?l(‘} @ onpound of Formul a
X, wherein X is a hal ogen; V%'

ogen, CH, oxygen,
or sulfur; nis 1, 2, 3, or 4 angd -R9 are as

defined herein. In sone enbodi mehts, the conbi natori al
l'ibrar |ncI pi ne and/ or
N- ded Og%ﬁﬁlﬂﬁllé%?n certain other enbodinents,

t he corrbl nat orial [library does Ret include clozapine
or N-desnet hyl cl ozapi ne. 85] In another aspect, the
present disclosure relates to g-Wepbinatorial library

of at least 10, or at |east 30, yor] at | east 50, or at
| east 100, or at | east 200, or H | east 220
di benzo[ b, e] [ 1, 4] di azepi ne corrpo nds that can be

| 1S LSESHARRR SRR GOATH A M DR, 25 o

RERL M s Mefined hRe! iR sdmie Serﬁ)dﬂiﬁh&ﬁﬁ Nthe \Bohhimitdri APRary includes
CH, oxygen, or sulfur; nis 1, 2, 3, or 4, and R1-R9

clgﬁ@nm;amié(m N@@smgﬂaglcipzaplgg \In)cg(t}gg otes ;@g‘zbodlments the combinatorial

S2004./ 2 0086
ORGSR Sy P AE FoBPAPS o Yar e aas AR he compounds
f or npadghy t e an&B6l dspebt Othe BRAGEN ERRRRURGcIAfes @@ combinatorial library
di mension with a conpound I n each of the
of at least 10, or at least 30, or at least 50, or at least 100, or at least 200, or at least 220
dibenzo[b,¢][1,4]diazepine compounds that can be formed by reacting a compdund of

Formula VII,
R, O
(VI) R OH

with a compound of Formula VIIT and

(VI[[) O.N Ry

a compound of Formula XII,

wherein X is a halogen; W is nitrogen, CH, oxygen, or sulfur; nis 1, 2, 3, or 4; and

R;-Ry are as defined herein.
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ot her dinensions in a nulti-dinensional array of

conpounds. In the context of the present -disclosure,

the array is three dinensional, with one difension
woewsssesdi ng all the conpounds of Fornul a VIPCTAUR04/043224

second di nension representing all the conmpounds of

For mi0s6y! | | As andl héreint hi fodntbiimedital dbrarg refB8niol 10t bompounds
~_the conrtl)ound_s of Formula X. Each _conpound of Formul a

fogmed pyjhaieastigatsacirompemdiof gne dyasipnayips eerEpemd in each of the

o AL BGOSR T R e s

dBtloMire, Mid a@@ppPEUHEIE fdhbhsighalV Withnohd &liBemden Gbpresenting all the
Formula V. or VI forned in this way are within t%e

cereppimds foft Rernpie Sdht thei seepers diraensiins seppgserting ei ehe cpgepounds of

r Ol ure_ are [.hat ord al
a5 SRED: 0ifL SFLAHD BRI B GRRPLARL S P x. ot
c&fipourdnd FeeRRRVI G bdRacwd itk dachVaihid ed@fBo@bourd offdrmula VI
of , the conpounds of Formula VIII and sone of, or al

angt cachhadcyigpoemarowst didrarmule X in[agdg7p prn gowbstituted compound of

enbqdi pents, ound f..Formulae I 1] r S :
R LBV AP R i W e oo’ or il w7tk VI formed in
{HD G atel wighih e R6hé YT the pdseat dkti6sard. MiSo WRRRRhOEcope of the present
[0088] The term "nodul ate" refers to the ability of a

dselepwa e shalldr combinatrial Aibragies forareditiyethe gepstipw ol dme of, or all of,

nuscarini c ce A.modul at or activate.th
R Rt oL T o Gl Bt o B 4 Coniflofag e prmuta VT and
sorhd1bh) of all BE 1RSI SuMd OB PorfMSLRYI | Ni Cc recept or

depending on the concentration of the conpound

expo¥¥87i o theoma soboidimants, sempownds of Forraylag hil, lor XV, as disclosed

and fesftidlberdip Jpe o MREBe g aiochBiRR R et Tk Efhcapipic eceptor.
NUSCRFUSE} C EHeQBin® FmBiulbRC reGith theQibiltle 6F 8 88hapSurid Wisclosed herein
probabili1ty that a conplex forns between a nuscarinic

tor dise fho fungiion af Aapuscatinibirenspivg gamodulator snayoehiivateghe activity of a
may . L ncrease the pragbabilit.y.that .such a conpl ex .

it b it 2o AR BF it s ARy S A fiERIe i qppop dopending

oR RSt eRBI oA ST th&BYmpHEHESER s toUB6 MRS 1rib Peceptor, or may inhibit
probability that a conplex fornms between t he

theuantiaity rifca masepine regemtarh eTha tarmal‘mpiwaieh glsgaredererto altering the

depending on the caoncentrati.on of the. c ound ...
RESRGLEHT ST ips P ) bofatiBgphec ARmEg R bty tata comple:
fARR AT en RenNcAR@R debéptolt B! a2nA@AP beMidOpsmep e ANBRAulator may
the nmuscarinic receptor and the natural binding

insegasn e protrbdByrEhag gdad easnplex forpg bebwsesthomusdaanic receptor and the

RN AT R SSE50E o SRR P o
béleser | the dubsbakhid. recBloe MndNthe Ratdfhl, Hifl8ingt er depending on the

di scl osure of which is incorported herein by reference
congentralionad the eomppound @8pgsed e theanyecatinie racapier, and pemaydecrease the

i ncr.easing the cellul af funct.i on of .a. nuscarini <y
pio BT RE EA s RSP EE ot heitéhs teOPufenfls SHET B ppgrat binding
pé&flel Ul A rsofdénghibiimehts Anmodflation of the muscarinic receptor may be assessed
using Receptor Selection and Amplification Technology (R-SAT) as described in U.S.

Patent No. 5,707,798, the disclosure of which is incorported herein by reference in its
entirety.
[0089] The term “activate” refers to increasing the cellular function of a

muscarinic receptor. The term “inhibit” refers to decreasing the cellular function of a
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WD 2005/ 063254 PC T/ US2004/ 043224 muscarinic receptor.
The nuscarinic receptor function may be t-he
interaction wi'th a natural binding partner or
WOoRe/06815¢ activity. [0090] The term "cont act i PGE/USZN04/043224
used herein refers to bringing a conpound disclosed
nheéRinic ROEptar. BledRliscALEE Bédepiof flnREaPnay bt tgdhidesctiomwith a natural
such a manner that the conpound can affect the
bigdinaaripensr qatdytinpsHEY. ni ¢ receptor, either directly;
i.e. i nferacting wth.the 4 Nnj
[ oel9090,  THE Rl il AEp R habYefeet 6 BRhBhe « compound
dRPRESE hereliP a8 W @@ tidcabnichRc@fibd wigktheofin tshéh a manner that the
muscarinic receptor is dependent. Such "contagcting" )
coapos aa affort Hieeactivityaot da mugpasiniay rgrepior, Eithes dpectly; ie., by
.the lLike.. l.Ln a test. tube, _contactinp [ :
i g i Ui P or ESPL Ao Y e, bR B it cmothcr
bl WO WK hWHO h@ivitg @ kife mbGatificFadep $Oddpendait N Satin@dbntacting”
or grown in cell culture dishes and contacted with a
cophpetethrilishedhiat a teal/fubarmpeiti. dishhor the dike.oft akest tiligecontacting may
.ability of a particylar compound_t . .
oL ocPRREp G Eab R By of g8 o it mayggvolve whole
cls. t BENLAAP AHIhCARNREcddft 86Wh IR delb elipire dishes ahd thitacted with a
conpounds in vivo with nore conplex |iving organi sns
compoatd eniiet dnvikmment| by tysconigst, tthe abikiyael & pprticular compound fo
ltiple nethods exis nd are wellak t
ol b BatreribRe R potglraasiaiE ot R oL g SBBuna oan be
deRAharl pard:b ukder aRNRRIPIIEds ineive diiflgmottorisibx iving @danisms is
to, direct cell mcroinjection and nunerous
atterapisrie for aalds owside ther orgawsmi mukiiple mehodeexpt, and are well-known to

"con ting: can.also refer to.bringing d
g RDRI A s B oS 8P Ll i Feo B AP o REE Mt the compounds
B REARRE,Obutl AotV liMked kBUGiredtl cell anERREREON tind CidSe@dus transmembrane
her ei niamor a rotdr ug thgﬂrjeof,, | ;laasﬁr&%%grg%g atq(;)qn?pr}mgd sisclosed
cariga tichnigaerd euo Mpataiings cii alge r
nuscarinic.receptor wWthin.t I c .
g B PETGE b g bid A PRI TRKET e compound disclosed
helfess)| d?%*}ih@dnngﬁ&%ﬂ iNaEoRBi@sdadimenphsismtdnd thoopapmchd is brought
nmu

of Fornulae I, 1], or XV maybe an agonist _of said . . .
togetiesptoith AumMBGETInGG TLeRIPT S fhee pEATISI SR FRIBIAEYS g Vithin the
be a nt agoni f said receptor. In yet other

SeHSot itﬁ%%]ies,n%%{éloé%ﬁpound may be a partial agonist of

sai d [ps®gept Bf sonfs GtIGHEds thatorhsound pdFbinadlacll G os XY may be an
may in some cases be a partial activator of a .
ageietpeioraid raeenter, iwhilstin othes s5bedimants, theLogpopnd may be an antagonist

r.epressor of. a r ptar. .| i ist of said
BT L e S B ST ot
rbdepRirN & corfpdilt MEdt ¥ pAtiall dpeneBMROLIndomayashebaa partial activator of a

gene-speci fic nodul ator. Ll0092] Certain of the

reesppou Mdsledins eihes 6aseh ar®f he fapadinl SIPTEEOrsplep dEFERer & yet other
Lnel udi n ical | [S. 14N ) t eNhile in of
B, W F bR e, TS, A5ARRpslne BAASE it in oo
circumstances, the compound may be a gene-specific modulator.

[0092] Certain of the compounds disclosed herein may exist as stereoisomers
including optical isomers. The scope of the present disclosure includes all stereoisomers
and both the racemic mixturss of such stereoisomers as well as the individual enantiomers
that may be separated according to methods that are well known to those of ordinary skill in
the art. |
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and both the racem c m xtures of such stereoisoners as
wel | as the individual enantioners that nay be

separ at ed accor di ng to nethods that are well known to
WQ M5/063354 ordi nary skill in the art. -37 WO PCT/US2004/043224

2005/ 063254 PCT/ US2004/ 043224 [0093] In anot her
aspemjoo3f he mrestRl Mh&e! &%Ulﬁresahekﬁstc@@;utwrcﬂates to a pharmaceutical
pharmaceuti cal conposition ‘conprising

cqmmggmtmnog@mpﬂmuyg acﬁepxoalgzcaallyg}cpqgable dqa}'qf‘é‘nfhluq;}t or excipient, or a

: L a4 conbi nat f a compound of
qu%l? Hﬁf reofl d § Fosapo ﬂljﬂﬁ'[]g?’t e’ro%sarr)har maceut i cal

CONpRRigkj on THeC§@hS “bRarfhabiutichl @oBipositiof OB do0h fuftgure of a
i nvention with other chem cal conponents, such as

catiparadtef the ivantipe Msth ofiiérechsmirakeeBIONGES, Sueipd dilpengh or cariers.
S Sparotontoragr top disipisn b R 3 e d:yiiiad to an organism.

I\/ﬁﬁ’ﬁ'ﬁg "E&:ﬂnﬁ#ﬁb@&f ddnihR&rRbla doRfoutld Beist Mlthe BAtindlhdihg,eeht not limited
oral njection, aerosol, parenteral, and_ topical

toadmanl fjeattano mer@hhr parecatatal,c ahd oieb sadmipisgaem alPlgrmaceutical

be obtai ned ct.i ng, conpounds W t 0
cogPBf s o 050 U aings by GBERE Simods A SR RsficChr organic acids
sxﬁ:?l' % h?dfb%l’fi&h& 2881 ﬁydﬁbfohh@ a8l @ulﬁﬂﬁ@&&iﬂoﬁitﬁc aeidd phosphoric acid,

anesul' foni ¢ aci d, ethanesul fonic aC|d
nmihanésﬂfaamuhdlé,nethalwsulﬁ;mcs abide pHplenesutfonis croidh esalieyliceacid and the
[0095] The. term"carrier" defines a chem cal conpound
¥frat facilitates the incorporation of a conpound into

Ce' | g(g(fbky ' S’?}_'rbe%rm': 0L arB AR Re sl aTehidiYibalS tdrhfotindethat facilitates the

a cormonly utilized carrier as it

nicamdmticmt of d hanpqnmsﬂk atofcettargr msgam. cForc exasenie dhimethyd sulfoxide
the cells or ti sue of, an.organ t

(OMIQekt @ ¢aRp c%‘ir“et,ro%sp éht ﬁef 3? E?%ewa %aﬂy organic
cg@ﬂé ; gg.{lﬂo tﬂéﬁ@ gﬁséu@§oﬁﬁm%bbﬂ§h0f interest as well

I'ze lologically active formof the
conpgooss} SaThes temns%lueaﬁ defimpsichesnisal sehpeyndpdlilyed in water that

til d di | t h
wlirdssrbi B8 compom of st as ol v i T oel 3 auive form of
ﬂ%u? Eeﬂﬂxﬁﬁ iAfs é@&dlve&i%"lﬁﬂeféﬁ%hﬁfon@ yrEARilRk@ad dininicie the art. One

salts can control the pH of a solution at |ow
copnemnt nsdd mufferedsdlufidreisephodphaie huffergd éﬁlyn@n’@%ﬁaﬂsffeg ngigggics the salt

cglﬁqalyg%oggl pglg]ta :hycl;c%lz g%ppgaug{rp § dﬁ;?éégogl r r| gHt & Msolution at low

& fled 16 blY1SSiO4 aciity of a compound.
cgh%éﬁ% ?/ﬁ%ﬁg“g?'gggﬁ?%s o;y%,éﬂe1 ?:o oun%lél 1(?098“1y OThaec0 >

phar rfeegnt i cahe ctmpﬁ}dnysloh?r&cailﬁsﬁwﬂﬁ@de héelgnay acegrigeor diluent that
adm ni st ered at i ent
ornrbeeie bR PR Rt ad s Smisled wi ¢

ot her ?‘ﬁﬂ' veThd ﬁﬁ%a%@ﬁtﬁ:al %ﬁ&lﬁﬁﬁﬂ@@ﬁiﬂeﬂﬂw}éﬁﬂb&@%e administered
or sul | e car |ers or excipient(s).

to a human patient per se, or in pharmaceutical composmons where they are mixed with

other active ingredients, as in combination therapy, or suitable carriers or excipient(s).
Techniques for formulation and administration of the compounds of the instant application
may be found in “Remington’s Pharmaceutical Sciences,” Mack Publishing Co., Easton,
PA, 18th edition, 1990. |
[0099] Suitable routes of administration may, for exa;nple, include oral, rectal,

transmucosal, or intestinal administration; parenteral delivery, including intramusculaz,
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Techni ques for formul ati on and adm nistration of the
conpounds of-‘the instant application may be found in
"Reni ngt on' s Pharnaceutical Sciences," ‘Mack Publ i shing
wQ@ao0os/0Ezst on, PA, 18th edition, 1990. [00991 reuviszbiiand3z24
routes of administration may, for exanple, include
st me&ﬁCtﬁhaveﬂoﬁé,nWeﬁlﬁhﬁgo El’lJé(RlbﬁSQ;t L& a{ngll as intrathecal, direct
adm ni stfation; pdrentera l1very, "i ncl udi ng
intravestnoelat) igtraperi®deAlnRAGHs A1) 63 RG4ocRET )82 dad/ 043224
subcut aneous, i ntravenous, intrapedullary injections,
as vad100ke | Altermatele ane Tery wddRinis|eh the, GeRpPIR, fiha, local rather than

' ' |, sal ' | . .
SRR A5, RERn L ARG ey n e g o
afeapfemih 4 depot lop Gadtainad hedeast famulsipat dvrthenmoraesne may administer
exanple, via injectjon of the corrpoggd d}jrect ly inthe |
thedrae oy taggaten drug dglivesy svsteua Aos sxamplee Bt lippsomepogied arith a tissue-

i - far A , i ni
SHELREBRbAE Uk ncE ] HELERIAR 0 2P IBY o UL Iy e o
examphi®l] i n ‘thd iphasereutiabticempudititnsa of iths Ukeseapdavdntion may be
anti body. The |iposones w |l be targeted to and taken .
mpsuisiueed inya manspr fhaé 1pdigelh knpwr.oay-> PHaps tfecoByeiionr! mixing,
it . ty L. t v b i )
SFSEPEL IR, BN SR e AR, LAY Bopmining, compping
obyabraB@ipSproéess@nvent i onal m xi ng, dissol ving,
granul ati ng, dragee-naking, |evigating, emulsifyi n%,
encap®¥2ht i niparsagautipdi anpoé‘ﬁlotl%%?fetl%q Yy apeseasE egith the present
ng\%!iggll t%ﬂ? rH‘B?GH%I EF it AP O3R! tcbﬂy%ﬁttlérﬁﬂ tﬁaﬁnérn using one Or more
accordance Wwth the present i1 nvention us may be
phadidlogisilpd adoapeblavetié® amphisin g ek cipRntigareh enilarissrehich facilitate
physi ol ogi cal |y acceptable carriers conprising .
PESEETSHILR e agitTe £KQRPPIRgS) 18t RiEpaE3ions syhigh eanebe used pharmaceutically.
i hg: of: [ i.nt [
RS R ho'ss HORnRGE o SRTBRRF BafHifhaBbir 8RS Bh OB of the well-
khowwchiigaes, caridap andietipieomay bengeduisguirdble and as understood in the

adm ni stration chosen. Any of the well- known

aftee Ba pREBIEiN T PRarpacatigaloeiengisetfo¥enay be used as -

suit an ' : : ' : ;

e AORSh s RIPIfEAS, T nlgbeihEinyBidep faPog fhfhugated in aqueons

sblnjiess i preferdbiye iagsiybivloplicallhecanpadblei bufferaysneh as Hanks’s solution,

fornul ated in aquequs  solutions, preferably in .. .

Rirgesisopalyiiem| oy nbywiplogicsl saling Ouffer. s uEH Jandmyngeal; administration,
50 | e Bl | | iiathe $ainluiftion.

pBfiphls bprorAaROR 18 SOUH' o pcROY BIOLOR fhe Tomulition.  Such

papirapraragetadlytknewhan theant. t o be perneated are used in

the formul ation. Such, .penetrants are generall

k .
i tWRLA) . [oricra] aqminisiradp. o crPORadS G D fFmulaicd readily by
HABARGR £80 Ainp Al vt halARIELID oo b Bufils VAl known in

tigadint.i €onch wakikerskamable thé compounds of the invention to be formulated as tablets,

pills, dragees, capsules, liquids, gels, syrups, slurries, suspensions and the like, for oral
ingestion by a patient to be treated. Pharmaceutical preparations for oral use can be
obtained by mixing one or more solid excipient with pharmaceutical combination of the
invention, optionally grinding the resulting mixture, and processing the mixture of granules,
after adding suitable auxiliaries, if desired, fo obtain tablets or dragee cores. Suitable
excipients are, in particular, fillers such as sugars, including lactose, sucrose, mannitol, or

sorbitol; cellulose preparations such as, for example, maize starch, wheat starch, rice starch,
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the art. Such carriers enable the conpounds of the

invention to be ffornul ated as tablets, pills,

dragees, capsul es, liquids, gels, syrups, slurries,
wea8s®a¥sens and the like, for oral ingestionPg}/U§2004/043224

patient to be treated. Pharmaceutical preparations for

potadd stasdh, GRMIAEL gudblraia0&eth DihetHyK cBltu1oRS H%rdi@’f)ﬁ)p%rﬁhétﬂyl—ceﬂulose

exci pi enf with pharnaceutical conbination of

Spdﬂ‘@nt sagboxyosthiyaediploge.granddirn g:obwenulm@mltdpng &PYP)Jr e, If desired,
e BBRES Ainay Pe el Sndh AR50 2P B PERLiGine, sgor or

arg"ﬁgqsid(b%%atﬂﬁwotf@bd}ﬁas sBdkibPigmbe. are, in particular,
fillers such as sugars, including | actose, sucrose,

mannil@d5] orDragoes sbres| are qubyided sathpsuiprbleatoasingss ubr this purpose,
mal ze ,st ar

Bighed Sgélm\ﬁ%a%mgﬁé&eéwﬁeat oty gy arebic, tac,

poh AT yﬂ@ﬁ@n‘encargéﬁﬂl t%ﬁ%ﬁ%ﬂiy%ne@f’(iﬁ' arfifdr! WaR%Eh dioxide, lacquer
hydroxypropyl net hyl - cél I'dl ose,” sodi um

schtibus pne sjabtedrgario sel,vemn of sxrlvepm) nyiwiumeA. @yﬂsmﬁscmr;egments may be

) . ired, disinte ti.
i e PSS Tdroero oREEE ATJORIYR Byl ShragRaze diffarent
c@ﬂl@fnatlgﬁs olﬁicﬂifé%cﬁn&ﬁlha dkesd salt thereof such as
sodi um al gi nate. [0105] Dragee cores are provided with
sui t 4610s] coaP]nanglacequal pfﬁpaamnnspm]swh cag dreceneti raaldyl include push-fit
sugar soI ut j o ma

BRI Vel S5 6 ErRhIek s i and a plasticizer,
a{ bo ggcelg? |or s&‘B t&ﬂat li'}ﬂs SNEh-8t ¥5RUles BAH/ Rhtakd HRNAMUIVe ingredients in

IOXI 'acquer solutions, and suitable organic
adotixteretsitiofilleciuve ¢ laotose, iimders @yhsa!s stafches rangiog inicants such as talc

may be addedto he tahlets. or ee.coat i ngs for,
OF HATFIVRATEHE &7 rtoaﬂ%ﬂﬂlyaé%@? $pB, capules; the active compounds

! BREGIEE of’gus?%de\ﬁe inCSHA8 nl%qus Qfch bf %&%J oils, hqluld paraffin, or

1é
Phar maceut i cal “preparati ons whi ch ¢an be uséd oral
lignid palgethyisie Elytols.c dpsaddamnpreidiesliofrs g:e:lt)abe addeak Wl formslatlons for

ft, .seal ed | es .made of, gelatin and.a . ..
offl adiinsizasion shalg %d@aﬁwﬁﬁs Sy A seasion.
pus hggj d7 Capﬁt’:fijtﬁé GRBLAIdR fh@%oﬁﬁﬁ)bi‘t‘i@né ﬂﬁﬂf%ﬂécecﬁé form of tablets
m xt ure vvlt I'er such as | actose, binders.
osﬂmzienmfsﬂmlaihémccmvdﬁtmnalm&anmarants such as talc or
rragnes m st ar te and, optjonall st abi | i Zers.
 Soft I8 i B R o P eS Rt desprivg to the
p[%se RER dafrb 'Eoﬁ%nﬁé@l&edéh‘v&‘éﬁ qlr? ’thesﬂﬁ'ﬁl @Paﬂ Qérbh’olmsp!mﬁﬁ presentation
I qui d paraf or |rquid polyethylene glycols.

fieoahal i Iiresmnzai @hﬂ:ﬁﬂ pers nebyliZeg withethe n$d of oa mulltablleops)pellant eg.,

d];i%{lorg ! alOggIgﬁmI?ﬁglgts 1r: %&@Eﬁoffhgq%q%haggr ! B(Hglggio etra u%lrge bf:llng carbon
hObSbthat & metgz@ E'o?ﬁ%ré@%ieﬂ%r&s@?ﬂ{e‘)&d&gé unit may be

tablets or |ozenges orrru ated’in conventi onal

dewnmared byGiedfiingar vadsriondaitvent imeteréd) amoima| e(ﬂapsnl,es ahd cartridges of,

co unds for,. use cordln to the res i nventi on
Oeff AR 2 1B/ RETTFHOT MY pe i sl copiARiung 4 powder mix

ot PbrioRRE Hhdh 5iREible powder base such as lactose or starch.

[0109] The compounds may be formulated for parenteral administration by
injection, e.g., by bolus injection or continuous infusion. Formulations for injection maybe
presented in unit dosage form, e.g., in ampoules or in multi-dose containers, with an added

preservative. The compositions may take such forms as suspensions, solutions or
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from pressurized packs or a nebulizer, with the use of

a suitable propellant, e.g., dichlorodifluoronethane,

trichl orofl uoronet hane, dichl orotetrafl uoroethane,
woanere325di oxi de or ot her suitable gas. |In thePCHER00#043224

a pressurized aerosol the dosage unit nay be

HRUSSH BEibY PhQ¥ebd RE 1e$2Ly® Iﬁ%’ dEhth e FormulRb§r %Ents such as
amount. Cap ul'edTand car ridges of, e.g., gelatin tor
sugending pstatilidiag end/ardispessidd dgehtsr may be fornul at ed
containing a powder mx _of the c ound, and .. . .

sui t AWl po eyt dprngdations ¢ g&‘}e) Hﬁ‘fenéfirg]r @ﬁmﬁ“@?w“ include
ag s OURAHERES oF B P Ar %ﬁ&ﬁﬂsf 5 vﬁﬁér%hﬁﬂ@! form.  Additionally,

mnistration by Injection, e.g., by bolus injection

sogpensiohs foths dctif-el oatpoukdy miyabé quepafask ab rppuipriete oily injection
maybe presented in_unit dosage form .e o | )
SHFRSBHIPES SRtAD)e PApbiliccRoben i s d e oty pils gty as sesame ol

’ Y Gicial: | Lhon 8 GocPiEd) ok HpBFordS. Agueou
AN N iR CBPS) LGP LR e ok Op0Rrs. A
et ddS2AEnEISAL Maye riohtairo mbstmoet | whish agueeseisthe viscosity of the

vehi cl es, and nmgy contain fonn t or nts_such .
SYERSEIABI THGh a5 sadpm %W@Wﬁﬁﬁwg Féhﬁ%ﬁﬁe%ﬁg‘g» 8’@@‘?#’??1' Bptionally, the
S[l%ﬁ}lgll)n %tfzgf ﬂ?&@&iﬁ&fi %Eita{b% BUbiRb LR RS a%&{ts RAE@hEIAde the solubility of

aam nistration 1 nclude aqueous sol ttions of the
tBe EdrPoupdsRoalgsfor thewmémarationl of highly conventrded sohdas! v,

suspensi ons of the active cqonpounds. may be prepared.as

appr dfHiHt e Siltpgpativghac theo molIes, SPEITEICEH SNA5 A% é’gl gowder form for
% 1 ) vehi . ,

SohaRRRL L En RN PRl L SR gL ki ik b

such [as1Ht hyiThebeapeunds ntdyi o/ be fordmdatedin febjabsamnpssitions such as
Aqueous i njection suspensions, ma\gI contai n_subst ances h
SHAP QEHOTIR PIotRiRaio ENGIase 661 1SN EONVEHEah SHRAPSIQry Bgses such as

' yl cellul ose, sorbitol, or

c%e%i%?%@%@g?ﬁ%&t he suspension may al so contain

sui t gbi £3]st ahi Additiurstodlic Hgentatomhdastribed preaswsly, fiee compounds may
solubility of the conpounds.to I for the X

rou e BTl oA RSP HTREERIa: tPDOlBE| BHGE fomilpfions may be

.er | vl 2 . ACk ' | | RoRAWSRN arl - b

PHBTERRA V8 My bAEIAE ) BRI om0 SOt or by
iatranidonlap yinfegem:. f rBasydbre exanydé,othe coapoub0d 2y B dormulated with

compounds nmay al so be fornulated in rectal ..
sy As Pebitesss of hyAroplobig aberals gfpllf @?naﬁe AS 1L foulsjon m an acceptable

cﬁg%qqén efchdnee SORE A @?arﬁ%ﬁ’}y SHiB10alivatNBR s &Rple, as a sparingly
a8 u des.

ses suc cocoa butter "or other glyceri
dofiiblagald. n addition to the formnul ati ons descri bed

previ gusly, the_ conpounds na | so, be f.or ated_as
depot [0 Hpar 4 iR?ﬁI.m@SE'I“Fai o?f“ﬁggct%?rn dhe gl}yﬁ{ﬂp%ingngomgunads of the
B9 nti%gr& Q! C-%E(ﬁ{f&ﬁ‘ sPerh %H#Tlgﬁgiﬁ b8 A hROhGX 8 FBhSolar surfactant, a water-
SUBC Ut aneous y or-intranuscurarly) or by _
tnfstibdnoeganit aolyinmi e aaraquidusphaseor A exmapinesoselvent system used is the
\cf:lglgpgolfsnoqgenﬁ);fstgfl, ];v [crlguilsag go ut\?ﬂoz{ Igf 3% w/v benzyl alcohol, 8% w/v of the
nonpolar surfactant Polysorbate 80T, and 65% w/v polyethylene glycol 300, made up to
volume in absolute ethanol. Naturally, the proportions of a co-solvent system may be
varied considerably without destroying its solubility and toxicity characieristics.
Furthermore, the identity of the co-solvent components may be varied: for example, other
low-toxicity nonpolar surfactants may be used instead of POLYSORBATE 80™; the

fraction size of polyethylene glycol may be: varied; other biocompatible polymers may
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sui tabl e polyneric or hydrophobic nmaterials (for
exanpl e as an enulsion in an acceptable oil) or ion
exchange resins, or as sparingly soluble derivatives,
w0 2n0s/e6sampl e, as a sparingly soluble salt. [OROHYSIA04/043224
pharmaceutical carrier for the hydrophobi c conpounds
9 i 1.gl & by lysaccharides
b el PUIPENED, 5, RoGE0N KoRpene o aRams ot
mil Sfstitee forgiariresepol ynmer, and an aqueous phase. A

common cosol vent systemused, is th VED ¢o-s ent .
syst HALShhi chitergatiyelp| ather ofeliyprys %’S&W}S 6% %/;@rooﬂu\é)% pparmaceutical
SRORY] |y CLAN UDHef BHWA examples of
oSl el U8 srpRS) ipodplachRyp el i len BOUH cxampis o
dalBleH @ ehiblea s od dutiers efoh dugadlophdliit ulragd. y Cartar prgspor séluerds such as
co-sol vent system may be va|ili ed n

of a onsj derapl%/ -
ditindentioneds viey Py e anEloyedborIthuphayalig Rl the Gpst of greater toxiciy.
M t M . . . "
AREERRIE S s OB Dok PR by, s
s@hipermeabMriaRives iof ¥olid hpdrbpliobit pblyntean tentaininghthe tberdpoutic agent.
i nstead of PCLYSORBATE 80TM the fractjon size of
Viptbye suRAiBeLrelae oRaterS Beve, BReRcRRLaSeiRe o RGN HgPe by those
| yn 41 . / .
SRR 1 T, 5y ML R85, DR 5T LR 94382 choicl s,

rdd¥sE Bhd EHLounAB dor04 ReY wetlgauStoosvepdDYshye hPepeieling omyhe chemical
substitute for dextrose. [0115] Alternatiyvely, . other. ;
nafote andrthe bicdegieal stabHitngtie g}%qﬂegnﬁfpggwequ%]ﬂ strategies for protein
C ounds b | oyed. Liposones and enul sions are
SRRE’I atﬂ(%%ﬁgggg%!g}o s of delivery vehicles or carriers
for gmr@phomaﬁy OF t@Sconfpeuids used iy dr phaswhoentical combinations of the
~as dinethylsulfoxide also nay be enpl oyed, altho%gi;h .
invsotdn ymay bherevded o &Hisatd ﬂ’éﬁ’in&"}cﬂ}. cally compatibie counterions.
dditionally, th 0 j ' ; ot

s R e
et it6 B§dRhBelk] shifayid] aphigiadicptiktprieymaligstainigce.tSals tend to be
therapeutic agent. Various sustai ned-rel ease o fi 4
vt oo iblosinrravEo e Ptes PABPRIS el B dba £ /Bt PORFBRAIIRG frec acid or
bt hose skilled in the art. Sustained-rel ease capsul es ‘
ﬁ%ﬁ/t,%na%pendi ng on their chem cal nature, release the .
conpqoney f ophanfaewtiselekanpysitions owméabl0r day $n the present invention
‘Depending on the chemical  natyre and the kéi.ol ogi cal fFective +
tgaladsi ¢amgossiions Hehere, g}eaafggm ;rkgrqdég@% Afe coptamad 110 amount effective 1o
si.rat egi r ot.ei E L [ : ; s
S RSBl S S Bty SN Sbount mean
RBAITRE S bepbukbatiiciat iopevalit, dlieriate oy enteliontergymifems of disease
provi ded as salts with pharmaceuti call

tibl .

o ueloBE il Survivah o e SUUFGAAE EeHiht DAETUNIOD ooy thgepentically
formed with.
TP Wt P e LBEUE BPLBK ARk i ATl Sogelilly in tght
dTohd Gotaifddcdibdibsure BlooideShbreim. tend to be

[0118] The exact formulation, route of administration and dosage for the

pharmaceutical compositions of the present invention can be chosen by the individual
physician in view of the patient’s condition. (See e.g., Fingl et al. 1975, in “The
Pharmacological Basis of Therapeutics”, Ch. 1 p. 1). Typically, the dose range of the
composition administered to the patient can be from about 0.5 to 1000 mg/kg of the
patient’s body weight. The dosage may be a single one or a series of two or more given in

the course of one or more days, as is needed by the patient. Note that for almost all of the
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nore sol ubl e in aqueous or other protonic sol vents
than are the-corresponding free acid or.- base forns.
[0117] Pharmaceuti cal conpositions suitable for use in
woleeysazsent i nventi on i nclude conpositions vEr/Bs1obe043224
active ingredients are contained in an anount
R HL ' | piebin® BHERsREI ARG dMRES for treatment of at
S?%é@?%":)ﬁégﬂh@s a ?Eg‘%ﬁggé{ﬁ?gg% y ef?ective anount Pr%a%as ertota
ladst asvhel odndifiorchavedend esilghéd. VEmtspinpmesiengtancas,| thy peesent invention
or aneliorate synptons of disease .or prolong_the
Wil ysevthipseparne, dosages, ok rdosagen gt rage belyvee QPW‘A%{ pa 300%, more
bodH i BBY YL uROMHish&i Wetnhn HobdPeN Wh
é} fgﬁ@%ﬁ%ﬁ%ﬁl‘%@? %Sﬁ/?)sag s%gﬁ ed In thesart, espeglgzgel y oo 5o
Huindni Qdthage 6f cithislistied,aad edli disthé aase dorpnewilydiaohereipharmaceutical

0118] The exact fornulation, royte ,of adm nistratiaqn
CE&WHJOH%}%S&Q@“F'%}PI_" 2N SlegegeeraB e He&‘o‘irﬁfﬂﬂ %ﬂ’qoaﬁ@@q Vlpgs, or other
RGN MG EHO 898, R8sl Ak oty s

#d@fficaby bighiesin 4limalk975, in "The Pharnacol ogi cal
Basi s of Theratgeuti cs",

Ch, | p...1). Typically, the .
dose PhHe oAlhpesh thefsadidosans WM%@%?@?%J B atffareg-by-dmg basis,
0at | e fr kgl pf, 4L h :

BEE feS Do AR refhing S WiBe e Bad, The daily dosege
REingnSer be addf himnen Qaticib kreny ey fom eikamplehen omlirdese of baiween 0.1 mg
or nore days, ~as i.s needed by the patient. Note that

g1 0aamet oash ingaadienteproembhbepvessy DS 284 250 me, o.g. 5 £ 200 mg or an
. 4 A o .
SRR AR, SRR R RN sk 01 g
100asg, mefeeatty betivicen 0. lnagembi&Omesd.abl teh@dhg dhemsh ingredient of the
nost instances, .the present invention i1l use. those
rharacqBlica) 6Qmpeitions<H JBs PreFal IYERIYGLNR gEHtically ggceptable salt
0 a | K 0
b N s S
Anaagpreiys thes tcatipbsitiets, ofishevithvenkien tiney das ediiristered by continuous

O WoBHieor 27 BROR TR &rdRetiof 2sTh REB0 eBy i oot ine s dey. Thus,
R tRUNRH tdg | eg? ro!rzﬁtaﬁmﬁ?%tﬁﬁgg QE Edch§Hebaiem Wil tpich®y BY in the range

I'n VIVO as qua y toxicity studies ™ and
Eid 1008ayg shdithicastal dairdosadeshy Habeht@}] s@ntitstrgtiont Wil iypmelly be in the
dosage wl | be determ ned on a drug-hy-druyg.bhasis, . in_ .
7883 Oda 400 5 é@f?g}bamez SRR ds 3&3& by r?éﬂt“i'fl%eﬁ%sgﬁea period of
Anftfis 'Iﬁé?gpr?/, T&%x%ﬁie‘/fof@%&@or 1h&9] HEDr fdhtiRRr fekish t
uman patient may be, for exanple, an oral dosée of
bet wg6h2@. 1 Epsagenan&O0 amg ioferedahay hgradilistadt individually to provide
referably between 1. nqd 250 . g. 5.t.0..200 -
Bpsnunlevph of dirardive maiely SORane quitRign’ jinpbigit O mpdWlating effects,
i tvd ' . 428 Whpound but
SRR PRER ) ek s 08 I 209 pound bt can
lof estiacited frgmeidiird dafa. t Desages necessary to achieve the MEC will depend on

individual characteristics and route of administration, However, HPLC assays or bioassays

can be used to determine plasma concentrations.

[0i21} Dosage intervals can also be determined using MEC value.
Compositions should be administered using a regimen which maintains plasma levels
above the MEC for 10-90% of the time, preferably between 30-90% and most preferably
between 50-90%.
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phar maceuti cal conpositions of the present invention

or a pharmaceutically acceptable salt thereof

cal cul ated as ‘the free base, the conposition being

wonhbnégsered 1 to 4 tines per day. AlternatiRENYSipeE043224

conpositions of the invention may be adm nistered by

cont [0120ls Tnndataaveilous] aduhiditeiion pr eélestll ypisite, ahdl afective local

of each ingredient up to 400 ng per day. Thus, the
censeniration; of fhe g maympt be slatadiin pases gercspragioneach

iﬂggraﬁgb?ﬂte %l{elaef.rﬁéég{;t ﬁ)?l clé%?ggghﬁ ?h:glgr%ié € efvgill} o%%o%r%g,obe dependent

oRdhg @iﬂ%’b{ﬁ%éﬁﬁ% trehied, &1y Rhe ahjyctRewbight, RBe seRRBe dT-the taBfliction, the
400 m% Suitably the conpounds wi Il be adm nistered
npagperpl gdmiragiragion andghg judgmgnt afivks prsycritieg plogivigl e for a

week o r or for.nmonths o ears Q12 Dosage, ..
rooi2ANa oot O R s BTORAY S Tk or aisponser
d&Viey WHRh hhyasdhiaih @%€ bs nitire 1hie dBSdzt B RHMnINGI tRE a@v& ingredient.
sufficient to maintain the nodul ating effects, or
The paokamay farasemple worgsatnedtli amlgsNEil, sphle asEGlivier pack. The pack
vary for .each compound but. n. bhe estiymated. fromin
o} PisbenGh g R e R TR S pR s O st ek BF by he pactcor
dRBERBANRY aldo B HechaRlanfddak A hehdtRb ! SochAet kAt SeQUontainer in form
adm ni stration. However, HPLC assays or bioassays can
ptescribedd by oa dgevernmengalplagenesl tagnbéingr thei orenfacdne,1juse, or sale of

sage interyals can.als e determ ned usi ng NEC
PR R o BEPTIURE 1S Rel e 6 A NSt FRPEIBFRGE the form of the
for 10- 9%&%18%%}%139% ?drrﬂgﬁﬂ dglragf er allkl)(lglyﬁjkt)%? ’V\igg%y%noélg’g& andﬂfle labeling
appyevediricthe Lhb! Koodatl e g ABimigBrgtiondiop oscd@smsdrugs, or the approved
PCT/ US2004/ 043224. [ 01221 | n cases gf cLofﬂ'#e' ion f ated ]
PLOAHE DS at T BIP G OUE | CQRIRTF RS fh FARBOUNG, BT Bt Wppiey formulated m a

cbRpaible slRRMABAL déﬂié?fmf%*ﬁscdﬁé&ﬁqﬁ%d, HiceBon b€ hﬁﬁrﬁ?ﬁit@ container,
plasma concentration. [0123] The ‘anmpunt of conposition
andilabelicd farteedtmgnt pf awindeeatadsondibendependent  on the

severfizsT of OB Fpest B PR CuME isgfiafel 16 a mélhod of treating
a agFkdHs§éhatit Ofis@aer thaphisiag rRmtinRferinfetoP L8 ?dtf_‘éhﬂ @ therapeutically

physi'cian. [01241 The conpositions may, if desired, be
effeddiyenamoutiinof apgotepoundiiofpbergaa Idevilke Whisomemgpbediments, the

oSN B B RSO e e
icHE;SaE'ﬁc QEycRb@R! Arkidtp)isloep THioRIRS appdUité ais6FdeRa&ffectiVB@isorders such as

pack or dispenser device nmay be acconpanied b
niajrgtdeprassiomshipaler diderdar, swd aieprsasiom mathypsykhadic features, and Tourette’s

di spenser nay al.so he acconpanied wi th not i . .

SRR EBR o Rie e s GRTE e Seckibiaty o Dbl espopgyivg disorders
SHOVATAERIRES or BRRARMoA8 IMEAES.NY the manufacture, use,

or sale of pharnaceuticals, which notice is

ref | §Ei26Ve dh samoramtaiditoynts.ibe agmneyndodt Foreutasr hewXV is clozapine
e o LSBT e YELSLLAN S U SH LR 05 i ot

embodiments, the compound of Formulae I or XV does not include clozapine or N-

-

desmethylclozapine.
[0127]  In yet another aspect, the present disclosure is related to a method of
treating a neuropsychiafric disorder comprising contacting a therapeutically effective

amount of a compound of Formulae I, 1T, or XV with said patient .
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approved by the U S. Food and Drug Adm nistration for
prescription drugs, or the approved product insert.
Conposi tions conprising a conpound of the invention

WOAapHf63aS¢d in a conpati bl e pharnmaceuti cal caP¢T/BB200H(A3224
al so be prepared, placed in an appropriate contai ner,

and Lj@pﬂ] ed fipfonld @MITRAENE thé Pres B ikl @UreC@ReHstth @pharmaceutical
[0125] In another aspect, the present disclosure is

comipasitian romarisisg hodmpburid efdrmyla b Ihen#op&ydh nerppeychiatric agent.
di sor.der conpfisin dmnisteri to said patjent a N

A BredolPPo Al My roBtieBiES, BERho TSP 4 SRBRBRth Pl of Combination of
coRPOUAE, thaPhffbdis theheSRRE 15 PROSHLINERLSy dirb®ly or indirectly, or affects the
neur opsychiatric disorder is selected fromthe group

stgpab trsndmigied fro shnewspir énilee brath. r dlearapdychiatiio pgenis.ctherefore, may
NN L ——
AUSRIES $eBbry, Ritdd Oh RErt&th SRfHE8Fmend) %&%ﬂf{ﬁﬁ%}ﬁ’ﬁnwﬁﬁéﬁg may be selected

psychotic features, and Tourette's Syndrone, dru ) )
fromal be derpEy chosgsy pb pcrdetive seodoniar seupgke inhibitor, norepinephrine
neur.odegenerati ve.di sorders . such .Al zheiner:'s. o .
PR GPUHIOG. 9PEmIReC B A IPY R RS e ey SIS 24 fagonists, and
iﬁwoﬂhzgog%gﬁisge | or XV is clozapine while in

Sl

ot her enbodi nen the conpound is _
N- dedA#idiy| chosap erebodiments,r thaiantipsybleatic agehiodiyrbaseected from the

t he conpqund_of. For.nul.ae or, does,. not. .i ncl ude .y
PSP RBEE P AP PLPOI R S T2 JO R, bensisoxil, and
3 %tfhgﬁmaﬁ PERE phdddehiPARS BRup BF LOhPOUAS hnfly b8 !saleEd tRord the group

nmet hod of treating a neuropsychiatric disorder

coosipiings pfighboprometing d Thotaniee@hemeswidaripe efSersptil®e prochlorperazine

mount, of . a c ound .of r.mul 1,11, 0r ith ..
Eraiagbuned Gpier oo atoRneh paprEEI i dine gouw of
ofbRfhdd ha§OHE sQERQHIEIRN e gtdi® PIBREAE ¢ BASRSMOE (Haldol®), and
rellates to a pharmaceutical = conpositi.on conprising a

pemnpide (Qrapl®) Fdhedebenizapiné growp ofyompeunds may be selected from the group

neur opsychiatric ent. used her.ei a .

SRt by ciapinr (CHGEN®. FEHE (G%iBeER) Rieripe rprexe®) ad

Wi%tS&&&i@). CORPBtRexidihgbug bf e6oldt rAEUbOBdedtél from the
he 'brain either directly or indirectly, or affects

gromp ceisigtial dlrrasreniloncetReasperidaé®hend gimsasidoner&epden®). The salt of

ur opsychi.at.ric ents,..therefore, f .
lgﬁﬁugbﬁmﬁ %6 ggﬁlﬂﬁl c aﬁoa#ea SInt ol pe ol%ogﬁmgl?t%mtgg ’aLgﬁsSrcﬁotlc agent may be
RRERAPHLAD, the OGS PEdrRRtin€ O8N Ariiprazold| €AbIliess, Clozapine, Clozaril,
menory, etc. In certain enbodi ments,

: t he .
Gravpaspsy chirafoni Scadnmnt Halgol bapane chexitangy dellaid dehap, Navane,
nsi sti of a,selectij. .0t 0B p .

SRRt rRtre st aiiE LS Do GH bR fpine (Seroqual, Reglan,
HgRaaaines et Serogadll | Pleiie] iTaragent Theriat,oMdavid A Trilafon, and
ant agoni sts, and inverse serotonin 2A agoni sts.
7 p129] o1 phasoacsutieably dcerpiable salts éhesgnli psychot i ¢ agent
ey %l§ﬁ| eCEl??%elftJh? r@lﬁbl?:%iments, the selective serotonin reuptake inhibitor is
selected from the group consisting of fivoxetine, fluvoxamine, seriraline, paroxetine,
citalopram, escitalopram, sibutramine, duloxetine, and venlafaxine, and pharmaceutically
acceptable salts or prodrugs thereof.

[0131]  In other embodiments, the norepinephrine reuptake inhibitor is selected

from the group consisting of thionisoxetine and reboxetine.
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group consi sting of a phenot hi azi ne,

phenyl but yl pi peradi ne, debenzapi ne, benzisoxidil, and

salt of lithium The phenothi azi ne group of conpounds
WoipsHe28el ected from the group consisting of PCEUS2004/043224

chl or promazi,ne (Thorazine(r)), mesoridazine

( Ser emt3ek (1) In fuPhOCHNVIIRBERE R dofabRAP 8Zdi& (§ ddlect@NBlom the group

thioridazine (Mellaril(r)). The phenyl butyl pi peradine

copstsiimzodl swosppiand slopinpien, subleiptand Taveintae ugatnipan, zomitriptan,

onsi.stin f ..hal.operidol (Hal dol ,..and | oz de .
ey M AEIBRG s e bib i br kB aradlarag! fEmocriptine
sel e%l%@? fr of ddaehed RMBAAN ThS nvBe QbrotdiR4 2Rl I nist is ACP-103 or
(A ozaril(r)), |oxapine (Loxitane(r)), olanzapine
a ZyPoeitafdmf. BydACRE3, AP insegrSdhoaumrpuny)of Fotmgula XIIL
benzi soxi dil group of conpounds may be selected from
the group consisting of rasperidone (Resperidal(r))
and zi prasi done (CGeodon(r)).” The salt of [|ithium may
be lithium carbonate. In e enbodi nents, the
anti psychotic agent may
consi sting of Aripiprazoke {(Abilify

C ozaril, Conpazi Et r af on, ;Geod al dol ,

I napsi ne, Loxitane : i, R x=Navane,

A anzapi ne (Zyprexa), Oap, [Perntitil, Prolixin,
Phenergan, Quetiapine (Seroquel), Reglan, R sperdal,
Serentil, Seroquel, Stelazinggmbaractan, Thorazine,
Triavil, Trilafon, and Zyprexa, or pharnmaceuti cal

1cally
acceftiMie shi athdrembofimdnd tBOjerpionve? Aantpgonist is M 100,907 or an

enbodi nent . gti.ve serptonin reu ke

afing v Py MIpEEDEGn BRiie’ SPuyndeReBhringayy
fluoxetine, fluvoxam nepHsertraline, paroxetine,

‘cital opram escital opram sibutram ne, dul oxetine, and
venl af axi ne, and phaxpaces acceptable salts or
prodrugs thereof. ments, the

nor epi nephrine re ected from

the group consisting of d reboxeti ne.

-45 WD 2005/ 063254 CT/ US2004/ 043224 2 In further

enbodi nents, the dépanine agonj st is selected fromthe

group consisting of sumatri , alnotriptan,

nar aﬂﬁiﬁ an, IxI raﬁth?Elr 'aﬁnteet? thd E)fé% t BsB3surf O JitdcRIdd 2 method of
cabergolrne, anmantadi e, |1 saride, pergolide,

tiepgnhé@bpsychiatid pisudeein ametidnt amwngrispty abninfsddBig] tol said patient a
anot her enbqdi nent, the inverse serotonin 2A agonj st
thesapsehoallysetizotiva Fmenal ofp Phsmagrutiogcomgesitigcomprisingsa compound
0 biRatik! dgen | dnbteP Bkl th t
R
didc 309 %7 diectad toanahettiod hdr weadfting ByedrdpsyORia8127 disorder iin a patient
nmeant the conpound of Fornmula Xl V. . ) '
comprising administering to said patient a therapeutically effective amount of a compound
of Formula I, II, or XV and a therapeutically effective amount of a neuropsychiatric agent.
[0136] In certain embodiments, the patient may be a mammal. The mammal
may be selected from the group consisting of mice, 1ats, rabbits, guinea pigs, dogs, cats,
sheep, goats, cows, primates, such as monkeys, chimpanzees, and apes, and humans. In
some embodiments, the patient is a human.
[0137} In some embodiments, the administering step in the above methods

comprises administering said compound of Fofmula I, II, or IV and said neuropsychiatric
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OH () [0135] In another aspect, the present

di sclosure isS-directed to a nethod of treating

neur opsychi atric disorder in a patient comnprising
waamseptering to said patient a therapeuti cal(EUS2004/043224

effective anount of a pharmaceutical conposition

agQTRIchiSY HithikahTBRMY MhesémbRfiiieh® ihcludd thofd iWhidR thecompound of
neuropsychiatric agent. In yet another aspect, the

Rermsladtor 1l asd thesneveopisyehhitrie egend aroinghmsene @dwinistrable composition,

.treati ropsychiatric disorder. in a patient. . . :
o AT BRI SR In G ¢ GBS g ayigpi rpliay erous injection, or a single
FRRAAP 8GRIk Y FlEahbaterofMUibn 6f paclt BRRAURG 0P Eompounds. The
Formula |, I'l, or and atherapeu%cally effective

esnbodiments algo madndsptwehirawhich eagkrromppondéd inl a separetaiadministrable

enbodj.nment s he patjent .may .b . The manmal...
REVOBHEoPBL (bl RAIGH o ciFgep AT SPT rigPBT G ppositions nearly
shrbifane BRI ileS ) oRUHMER HkES righO8ifer B8idther SNARP ondqAkStion of one
cows, pri'mates, such as nonkeys, chinpanzees, and

cappsyndis dndde mighbaftdrthe inferoreoiowiee npowpotnde ejsat i ent i s

a hu . [0137],.1n s enpodi ngnt.s.,, t.he adm ni steri e
Step BHShe Botpel rEPRGESHECH tetigsfgpG palpprigs dihinistering
on@loft ¢ IWafld oF FERL LA lor StV «m@ rﬂlé%lﬁ‘&%g%l%%ﬁi/c&gg%zarst and then

neur opsychiatric -46 WO 2005/ 063254 PCT/ U
adgemsterngarthy sthenldnanedubd yconfloesé ehifodionkinis I, ned (K¢ and the

nteﬂrg)%%é 1 m;ﬁépﬁt;? r g&gngeg uﬁf%dbgafgnqqis? : ﬁgl gg%.ﬁg?rmgjlz B gdmim'stered a
cBaApbaLiSt taRhSsiae BROSE IHe®Bmpolnd: and¥héh BOénd BRLES few minutes or a
pill

or capsule, or a single solution for intravenous
fewj lworrd, dater br mingnisiprasl amithar keoippsiionucdnaprising the other one of the

si ngl e, dragee .forul ati,on or t ch, contains. both S
CBERIB s Al o bt BT STHRGEOFH A dh o bo Wiyph the patient is
2 G ReRA N SR dnprishgBors AR LB ARI oH 4 ARkBe or continuous

conposition, but the patient is directed to take the
basip athilt eccedMPDs carnposgioneanipyisingithebthereempsiupd otcagiopally.

one pj is taken.right .after _the other .qgr. that.one

i Qb1 ortroriEmih REBeAePE. MidRirginilie SFRdE 18 be treated by
th InRSdde Narfdlf t}@n&ir}dﬂﬁun_QQ P AHE GreshtC dist18H38 ] is | fe1cetelefrom the group

enbodi nents the adm nistering step conprises

causistings o sthgephoenda eid tialstedordbanatidc qisyFhsea| aaxiety, | dleep disorders,
or XV and.the neuropsychiatri.c agent first .and then ..

SRR (GC V6 (TSR Eue oF Homet, AsBTe oD e fisgrder, and
deprebdion WithWsy@R6id H8uturB€ WP Y& ' SyhdaaR! drubindlded Psychoses,
enbodi nents, the patient may be adm nistered a i
psyahosssi sscomdaryo rip mieviqdgeanaeative disnsders ripolu mdgheimgr’s e nHuntington’s
Dat some time, a few mnutes or a few hours, |later be

atffffi st ered anot her conposition conprising the other

one of the conpounds. A ExXAMPIUEREd in these

enbodi ments are those in which the patient is

Example 1 — General procedure 1 (GP1)

[0140] A mixture of an aminobenzoic acid (1 eq.), a 2-fluoronitrobenezene (3
eq.) and Cs,CO; (3 eq.) in DMF was heated to 140°C for 1 hour, and then allowed to obtain
room temperature. The mixture was diluted with water and washed with EtOAc (2 x).

[0141] EtOH and Na2,5;04 (5 eq.) was added to the agueous phase and the
resulting mixture was stirred for 1 h. Aqueous HCI (2 M) was added to the mixture and
then the aqueous phase was extracted with EtOAc (3 x) and the combined organic phases

were concentrated.
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adm ni stered a conposition conprising one of the
compounds on a routine or continuous basis while
receiving a conp05|t|on conpri sing the other conpound
WReWwaséBial |y. [0139] In certain enbodi nents, PEEUS2004/043224
neur opsychiatric disorder to be treated by the
met hesisand The ceiPeUNemsOf takbe pipesent OHSCLOSaid® ilsethyl-3-(3-
sel ected fromthe group consisting of schizophrenia
dmhylémamaopy@wba m@@phxﬂbﬁ@é@sdc Z%xqqét yas sadded and the resulting
disorders rdegs, .af Y [ r .
rrgﬁtgﬁe was ﬁg?%(f gto reo&;% gegrfp eﬁa tf% a&ﬂg%éra gcr)rﬂzeﬁﬁlﬁdtg& ‘Phe residue was
dfieRd S D AM, %sﬁ%ﬁﬁﬂ@hﬂféoﬁ@ﬁh@ﬂe@ Mpanl deueatdal. s
Syndrone, drug-i nduced psychoses, psychoses secondary

to né&ilr@diege’ﬁl@r residye vmsst@k@eug in Jeoxang 2hdiadded & érrmxmre of TiCly
era

( ﬂ:ﬂ (r'}tgle 10, to](uég?)s S Eﬁfmﬂe I(rJ?‘ (8 Q,Pé%?‘gg atlsr% Eob fis Z%suétmg mixture

w%@'sﬁn@& a@‘IO()"C @ve% ﬂé%%omtﬁeh%@l%%& Q5 @bladn rétin kerpélature. Aqueous
. was heated to 140C for 1 hour,

}wic(th)awaaad@dm tlnmmomnammtll thecrohutionherame peidicTand then the aqueous

p %s)é;\yugsef}ﬁw%z Iv{gﬂb‘él (dtd:lé E\%&e%gdlg%ﬁﬁw(g@a @Ed%%o the aqueous

phh& @Al %%10%%%115\%1& S¥ifined ﬁﬁcﬂﬂe‘ RS Ih X kepBn &S was extracted with
stlrredfor . Aqueous HO (2 M was added to the

BtOAL B e) ket comhmdtoh@naqplmcﬁswma}secmgteéﬂnd aunﬁad oy HRLC.

[0142] The reS| due was taken up i m-HZClZ and

1-ethyl -3-(3- dinethyl am nopropyh) carbodii m de

hydrochl oride (3 eq.) was addgp And” t he resul ting

m xture was stirred at rgom erature for 1 h, and

then concentrated. The e dbt uted wt h

Et OAc, washed with aqu"élous Na@H™\ ) "and

concentrated. [0143] The resi fue was t aken up in

di oxagpand adegsdolRnRoBhitodbedl (E6H dhg, (15 InR@I). add M-amino-5-
in toluene) and piperazine (5 eq.) in dioxane at 50C.
cllveohensoik eidg 86rimg, Grfemmadlswereireactad ascordo@RodwRY torngiye 6,1 mg of the

tfecomponpd (e TRRAED. B e SPLIAEIBRRRI ot fur B1TAS o0ss.

becane acidic and then the aqueous phase was

ESELACS €9 Mubld- H - RberbAnNLyl) ARGEBHS NS 4 71iMepHRT166J085F6)
added 1O the aqueousS phase until a basic solution was
obt ai ned and the resul ting suspgndidn was extracted

wth EtQAc (3 x). The conbi nedyorgani c phases were
concentrated and purified, bynBRPLCT Exanple 2 -

2,7-Dichloro-1 |-(piper 21 -"\L_- 5H di benzo[ b
eI[1,4]diazepine (166J0t¢ N

H

[0145]  2-Fluoronitrobenzene (212 mg, 1.5 mmol) and 2-amino-5-chiorobenzoic
acid (86 mg, 0.5 mmol) were reacted according to GP1 to give 5.3 mg of the title
compound (166 JO85F6). MS (ESI) 3_13 (MH"). Purity for MH® (UV/MS) 100/95.
Example 4 — 2.8-Dichloro-1 1-(piperazin-1-yl 1
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CdC HOC [0144] 4-Chloro-2-fluoronitrobenzene (263
nmy, 1.5 mmol) -and 2-am no-5- chl orobenzoic acid (86
nmg, 0.5 mmol) were reacted according to GP1 to give
W@ 2005868264 the title conpound (166 JO85F1). NETEBD)4/043224
347 (Mr). Purity for MW (UV/ M5) 100/85. Exanple 3 -
2-Chloro-1 | P-1U erazin-1 -5Hdi Ho[b.e 1 | H1,4
di azepi ne 166J08B5F6 [ 01451 2- Fl uproni trobenzene (212
ng, 1.5 mol) and 2-aq%no 5-chlo enzoic acid (86
ng, 0.5 mmol) were rea c ding to GP1 to give
5.3 ng of the title co( OggFG M5 (ES])
313 (MH). Purity for M+ TUWN Exanmple 4- 2
8-Dichloro-| |- (piperazin-1- yﬁ) 5H-di benzo[ b el[1
41 di qgpm)ne ﬁ%@%@mﬁ'f@o@ﬁ@ﬂ@@@@‘}n& 1.5 mmol) and 2-amino-5-
PCT/ US2004/ 043224 CI H C
cBlogpiear@ic 2ci| (&@m{)ﬁrmm@hme rqams ageprdingRo (Pl |t girech.§ mg of the

5: 0.5
PederB8 L o8P aPRe Do s QB By T VS goroo.
mampeunds (166 Q%&Eg)zacﬂ‘l@g(ﬁ 347400 MH)-5 HREB dne [ £ A1 1,4 diazepine
(B@O8AB3R- chl oro- 1 1- (ngeram n-1-yl)-SH di benzo[ b
el f1,4]di azepine (166JO85F3) H NH

Cﬂb

[0147] 5-Bromo-2-fluoronitrobenzene (330 mg, 1.5 mmol) and 2-amino-5-

chlorobenzoic acid (86 mg, 0.5 mmol) were reacted according to GP1 to give 8.0 mg of the
title compound (166 JO85F3). MS (ESI) 391 (MH"). Purity for MH" (UV/MS) 100/96.
Example 6 - 2-Chloro-11-(piperazin-1 -y1)-8-trifluoromethyl-5H-
dibenzo[b.e]{1.4]diazepine (166JO85F7)

(‘NH

s

[0148] 4-Fluoro-3-nitrobenzotrifluoride (314 mg, 1.5 mmol) and 2-amineo-5-

chlorobenzoic acid (86 mg, 0.5 mmol) were reacted according to GP1 to give (.3 mg of the
title compound (166 JO85F7). MS (ESI) 381 (MH"). Purity for MH" (UV/MS) 100/95.

Example

dibenzo[d,e¢]f1.4)diazepine (18910778}

6-Chloro-11-(piperazin-1-yl)-8-trifluoromethyl-5H-

N
F: N
F
N
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[0147] 5-Brono-2-fluoronitrobenzene (330 ng, 1.5 nmol)
and 2-am no-5--‘¢hl or obenzoic acid (86 ng,- 0.5 nmmol)
were reacted acdording to GPl to give 8.0 ng of the
wa pdobeseenpound (166 JO85F3). M5 (ESI) 391 ( MyCI/PEI04/Q43224
for WH (UV/ M5) 100/96. Exanple 6
2- Chlfer4®) 11- ¢ mimeoar flito ; e -
di benzo@g el [1,4]di azep*nsewafg%\%%%%ﬂﬁﬁggg%% 33 mmol) and 2
aztmmh@nzcuc 3cidi (69 ok HZomwiof) Wmlrd:@tf(mordyng tb. Gth)gl)ve 28 mg of the

e retplid BRI IR B P givly g PRl o900

Hxhibg £0 muefb (ﬂ-?%gemﬁéﬂ%lg 5%16&%1&%& ' M@bme (160FE35B)

urity
6Ch|oro|1(p|pera2|n1yl) 8-tr} f romet hvl -
di benzo[ b.e][1, 4] di azepi ne (189J -49 WO

2005/ 063254 PCT/ US2004/ 043224 kK
3- Chl or o- 4-fl uor o- 5- nltrOu otr| orlde (366 ng, 1.5

mol ) and 2- am nobenzq 0.5 nmol ) were

reacted according to e rrg of the title
compound (189J0O77B). N5 (ESI) 381 (M14). Purity for

VH+ (EAFOS) B9 G0-2-fleramplobeidere 328hnegy I)Olmmol) and 2-aminobenzoic

5dollcmp 100 Emed petsapa °¥c§r<§£a th B} s DY O teh S the e
céﬁ'aé§u 16§FE35E§DMS@GSg)aCC r |ng txgﬂfsrm?" A IR,

wer e reac to glve50rrg
Fohmplee t9 tle @dtpowabchldfio FERSRrazive -yIESH diBédzo[b.e][1.4]diazepine

EE|{:§+) Purity for MH# (UV/MS) 99/86. Exanple 9 -
| -chloro-1|1-(piperazin-1-yl)-5Hdi benzo[b, el []
, 4] di azepi ne (160FE36A) H [ 0151] NH
5- Brono- 2-fl uoroni trobenzene (660% ny,
2-am no-6- chl orobenzoic acid (17

reacted according to G

conmpound (160FE36A). M5 ( 39
(WMs) 94/87. Exanple 10 - N
8- Brono- 2-net hyl -1 | - (pi perazi nt Hq. yl') - SH-di benzo[ b, el [1

, 4] dif@zAR1 Nes_Bromo-2-fluoronitrobenzene (660 mg, 3.0 mmol) and 2-amino-6-
chlorobenzoic acid (172 mg, 1.0 mmol) were reacted according to GP1 to give 5.0 mg of
the title compound (160FE36A). MS (ESD) 391 (MH"). Purity for M (UV/MS) 94/87.
Example 10 - 8-Bromo-2-methyl-11-(piperazin-1-y1)-5H-dibenzo[b,e][1.4]diazepine

(160FEA0C)
)

3.0 mol ) and

, 1.0 mmmol ) were
ng of the title
Purity for M+

[0152] 5-Bromo-2-fluoronitrobenzene (660 mg, 3.0 mmol) and 2-amino-5-
methylbenzoic acid (152 mg, 1.0 mmol) were reacted according to GP1 to give 7.9 mg of
the title compound (160FE40C). MS (ESI) 371 (MH"). Purity for MH" (UV/MS) 100/100.
Example 11— 4.8-Dichloro-11-(piperazin-1-v1)-5F-dibenzolb.e][1.4]diazepine

(160FE41A)

-50.



(160FE40C) H [0152] 5-Brono-2-fluoronitrobenzene (660
nmg, 3.0 mmmol ) and 2-am no-5- nethyl benzeoic acid (152
ng, 1.0 mmol) were react ed according to GP1 to give

WG 2051063204 the title conmpound (160FE40C). N5 KHEFIS20647043224
(MH#). Purity for M+ (UV/ MS) 100/100 Exanpl e 11 -
4.8-Di chloro-11-(pi perazin-1 (P“
yl ) -5Hdi benzo[ b. e] [ 1, 4] di azepi ne (iGOFE41A) WO

2005/ 063254 PCT/ U82004/(943224 [ 0153]

5- Chl or o- 2-f | uor oni tr obé ‘5 7 , 3.0 mmol ) and

2-ami no- 3 chl or obenzoi ¢ ad 1.0 mmol ) were

reacted according to GP1 to |Ne ng of the title
compound (160FE41A). MS (ESI) ’ég (MI1"). Purity for

M (UV/ M) 95/70. Exanple 12 -

8- Chl{p1331 2- meidhdro DL RoRi@0B&IZBd (527 mg, 3.0 mmol) and 2-amino-3-
) - 5H-di benzo[ b, el [ 1, 41di azepi ne (160F 4lB) Cl H

chtrexpzaic @pidorl 32 2ag, | b mom!) Metraisadp@ aQ@Zlenﬁ@O G10to give 4.6 mg of

B ccifirouti SRR an T et 02 Oy 3 i G Mt g 95170,

Hfagpld tl1e co ”p@@%réibﬁﬁ&ﬁﬁllﬂ)-gm@ﬁﬁlﬁn -8B 7dib&YH5)b, ][ 1.4]diazepine

urrty for anple 13 -
(BeW@MHI4ABY- 2- f | uor o- | | - (pi per azi n- I-yI) SH-di benzo[ b, el [
|, 4] di azepi ne (160FE42A—F3) c g 4551
5- Chl oro- 2-fl uoroni trobenzene (2 , 1.5 nmol) and
2-am no-5- fluorobenzoic acid (7 0.5 nmol ) were
reacted according to GP 21 ng of the title
conpound (160FE42A- F3). (MH). Purity for
M+ (UV/ MS) 99/98. Exanp
3, 8-Di chloro | 1- (plpera2|n | -yi)- di benzo[ b. el 11, 4] d
IP?:.Zrle ﬁg%é 4] 4‘0~ roC!trobgn]ZerYéD (?99 % 06§%5i}nmol) and 2-amino-5-

methylbenzoic acnd (151 mg, 1.0 mmol) were reacted according to GP1 to give 7.1 mg of
the title compound (160FE41B). MS (EST) 327 (MH™). Purity for MH' (UV/MS) 100/94.
Example 13 - 8-Chioro-2-fluoro-11-(piperazin-1-y1)-5H-dibenzo[b,e]{ 1.4}diazepine
(160FE42A-F3)

' (\NH

pewse

[0155) 5-Chloro-2-fluoronitrobenzene (264 mg, 1.5 mmol) and 2-amino-5-

fluorobenzoic acid (78 mg, 0.5 mmol) were reacted according to GP1 to give 21 mg of the

title compound (160FE42A—F3). MS (EST) 331 (MH"). Purity for MH" (UV/MS) 99/98.

Example 14 — 3.8-Dichloro-11-(piperazin-1-yl)-5H-dibenzo[b,el[ 1.4]diazepine
{1 60FE42B-F4)
(" NH
s
: N
H

Cl
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[ 0156] 5-Chl oro-2-fluoronitrobenzene (264 ng, 1.5
mol ) and 2-ami no-4- chl orobenzoic acid (86 ng, 0.5
mnol) were reacted according to GP1 to give 9.4 ng of
W peds/063254 e conmpound (160FE42B-F4). M5 (ESI) 3BET/US2004/043224

(NIT'). Purity for MW (UV/ M5) 99/97. Exanple 15 -

- Br qo154}- chbartderol2- ﬂpbmartﬁbbmzdnev@m%igdilb%nﬂn{ob) ahd 12-amino-4-
4] di azepi ne 160FE43A- F6) c~ 015{1:11%%
chlorphesizete acid (§6 a0 By B rew@ @fa'gordyl&)to 1 fo giyg 94 mg of the

t&fe@%@ ﬁoglﬂg%’ﬁ?%? s ?gsﬂ 342 i@g—ggxP\ﬂﬂf dtﬂ@{} (UOngs) 99797.

ndi 5( 160 FE43@nt6y-chivio-1 Eﬁﬁbl})eﬁﬂﬂa I-WJSH-dleuzd[b vi[1.4]diazeping

for M4 (UV/ M5) 100/ 100. Exanple 16 - 3
Q%ﬁaé@ﬁ 11- (pi perazi n-1-yl)-5Hdi benzo[b el [1
4] di azepi ne (160FE58D1) CI C RAl
4- Chl oro- 2-fl uoroni t robenzene (ZQ(@.L , 1.5 nmol) and
2-am no-4 chl or obenzoic acid (86 O 5 nmol ) were
reacted according to &® ; 1rTgof the title
conpound (160FE58D1). Ms H. Purity for
MET- (UV/ MB) 63/83. ExanpFé Br
8- Brono- 3- chl oro- 11- (pi per azi MI -vl’) - 5H-di benzo[b el[1

41d| ne 9 -
Sl 1 i i 2 ogél)rﬁ’?%?be%%ég %1{;28 e 30 BmeD, ayd 2-amino-5-

b%oﬁﬂbéiﬁofh #ehd &EQE’@QZICU ©me) Were 8@1{:@ ac&)ramlgl’fﬁ IGP 1o rg@ve 20 mg of the
react ed accordin

1t th
tﬁbm@mdn@ mﬁss%@@%) M (@@%ﬁ%’l gmfomlm RorpuiFE (VIS 1001100,
H a i

-dleDZO b.e]fl.4ldiazepine

q&ﬁﬁﬁﬁiﬂ ) -52 MD 2005/063254 ca [0160]
2- Fl uoroni trobenzene (212 ng, 1.5 nnﬁl) and
2-am no- 4-ch] orobenzoi c acid (86 , 5 mol) were
reacted according to GPI to glve __)%g of the title

OO

[0158] 4-Chloro-2-fluoronitrobenzene (263 mg, 1.5 mmol) and 2-amino-4-

N
H
Cl

chlorobenzoic acid (86 mg, 0.5 mmol) were reacted according to GP1 to give 3.1 mg of the
title compound (160FE58D1). MS (ESI) 347 (MH"). Purity for MB™ (UV/MS) 63/83.

Example 17 — 8-Bromo-3-chloro-11-(piperazin-1-y1)-5H-dibenzo[b,e][1.4]diazepine
(160FE58D3)
(‘NH
w5
BT\QN\.
N: E E
H

[0159} 5-Bromo-2-fluoronitrobenzene (330 mg, 1.5 mmol) and 2-amino-4-
chlorobenzoic acid (86 mg, 0.5 mmol) were reacted according to GP1 to give 1.1 mg of the
title compound (160FE58D3). MS (ESY) 391 (MH™). Purity for MH" (UV/MS) 90/85.
Example 18 — 3-Chloro-11-(piperazin-1-yl)-5H-dibenzo[b,e][1.4]diazepine (160FES8D6

=52~



conpound (160FE58D6). Ms (ESI) 313 (M#). Purity for
M+ (UV/ M5) 90/100. Exanpl e 19 3- Chl or o~ 11 1211
erazin-1 8-trifluoronethvl -
walpdesiognpd, e] [ 1. 41di azepi ne (160FE58D7) 1 G HOTespo4/043224
4- Fl uor o- 3- nitrobenzotrifluoride (314 ng, 1.5 mol)

and 2-am no-4 chl orobenzoic acid && ng, 0.5 mol)
were reacted according to GP I o ve 2.0 mg of the
title conpound (160FE58D7) 381 (MH). Purity
for M+ (UV/ MVbB) 100/100 e 20 -
7-Chloro-2-nethyl -1 |- a2| yl)-5H di benzo[ b

el [ 1. 4] di azepi ne (160FE5. I [0162]

4- Chl or o- 2- quoronltrobcnzen (263, 1.5 nmmmol ) and

2-am no-5- nethyl benzoic acid (76 ng, 0.5 mmol) were
r eac {exhb0d.c c o2-FilhwngoriGokdikerte0(202 wep, 1. Slmawpodndt hemirdo-4-Lielorobenzoic

ound (160FE58E1) M5 (ES1) 327 &l ). Pu_rit%/ for ,
- (Boumene) S f@@pboweregggﬁﬁql gcoordingot ylo- give 2.2 mg of the tille

%’I‘éﬁ‘?“%‘é@%é@%%%%&%%@%%ﬁ%&%&%@?é@? ) 907100,

Hx@hoB] 4- FI Uor oni t r ebenzenes-({idid- NMy(piger&rinarolt)-3-afuoromethyl-5H-
2- anlno 5- nethylben20|c_ acid (76 ng, O 5 mol) were
e L 150 373 give 6.8 of the title

compound ( 160FESSEG) . NE (SI) 293 . Purity for
M+ (UV/ VB) 100/ 100. Exanpl e 22

2- I\/bthyl-ll-(plperazmr.l yl) - 8tr|N orometh ||

di benzo[ b e][1, 41di azeprne(46OFEE8E7) C H [ 0164]

4- Fl uoro- 3-ni trobenzotri fl 33 ng, 1.5 mmol)
and 2-am no-5- met hyl benzol™¢ ng, 0.5 mol)
were reacted according to GPI give 1.2 ng of the
title compound (160FE58E7). M5 (ESi) %861 (MH). Purity

for Wie1q UV Mehuotf8LfRobenzotrifluoride (314 mg, 1.5 mmol) and 2-amino-4-
chlorobenzoic acid (86 mg, 0.5 mmol) were reacted according to GP1 to give 2.0 mg of the
title compound (160FE58D7). MS (ESI) 381 (MH™). Purity for MH' (UV/MS) 100/100.
Example 20 — 7-Chloro-2-methyl-11-(piperazin-1-yl)-5 H-dibenzo[b,e][ 1.4]diazepine
{160FE5S8E1)

[0162] 4-Chloro-2-fluoronitrobenzene (263 mg, 1.5 mmol) and 2-amino-5-

methylbenzoic acid (76 mg, 0.5 mmol) were reacted according to GP1 fo give 1.1 mg of the
title compound (160FESSE1). MS (ESI) 327 (MH"). Purity for MH' (UV/MS) 100/90.
Example 21 — 2-Methyl-11-(piperazin-1- i
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Exanpl e 23 - 8-Chl oro-4-net hyl -1
| -(pil2erazin-I -yI )-5H-di benzo[ b el f 1 4ldirazepi ne
(160FE74C) N ClI [0165] 5-Chloro-2-fluor oni t'r obenzene
W 2005663354 6. 0 ol ) and 2- anmi no- 3- net hyl benz ¥ € HE08#/043224
(302 ng, 2.0 mml) were reacted according to GPI to
gi ve [0163]ng afFluéﬂaﬁmtdbblh&n@ @matgd .{ ARHFEAAC)-amife-5-methylbenzoic

(ESI 3276 Purity for M U/ VB 97/ 90.
24 11111101) were rteacted according to GP1 to give 6.8 mg of the title

ci,frgogfz}% grl' neé}%@%%@z% W@SM}'%‘(}P@@‘%@ 100/100.

Bxa@iplor o- 2- fiauor oni tr obenzaqqeﬁﬂzl-@ﬁ(ggeﬁzﬂ-mw trifBfbmethyl-5H-
2-am no- 6- chI or obenzoic acid (343 ng, 2.0 mmo wer e

s etidiagepige { IPOEES 8k glve31rTgof the title
corrpound (203FE03) M5 (ESI) 347 Purity for Mt
(UV/ M5) 100/99. WO 2005/ 063254 PC(I)/VI:&‘ 004/ 043224
et hyl lB'

Exanpl e 25 - 8- Brono- 5
| - (pi perazin-I-yl)-5H dbe
166J032 (H [0167] 5-Brong
ng, 2.6 mvol) and N et hy H
1 3 mml) were reacted accordi hlg 0

acid (200 ng,
GPl to give 1.6 ny

i R e AN M T

lﬁé‘tﬂﬂB&%ﬁ: aid @%&ﬁgi 3 6ol weiorkhdted AfcoRlingis GRPPENEQE ¢.2 mg of the
acid ]26@ -fl uoroni trobenezene (3 .) or a
tﬂleaﬁrnmp@nﬁi( BEﬁ&E?DeM%(@é) 361 ( CE@@M?OI(M%E dUV /MS) 100/85.

d1 .

(Y6OHEMEL er  and vvashed W|th Et OAC (2 X) . [0169] Et()—|
and Na2S204 (5 eq.) was added to the aqueous phase and
the resulting mxture was stirre I h. Aqueous
HClL (2 M was added to the m xturg_and then the
aqueous phase was extragted. W Na/Et OAc (3 x) and the
conmbi ned organi ¢ phases con trated.

N
H

[0165] 5-Chloro-2-fluoronitrobenzene (1.06 g, 6.0 mmol) and 2-amino-3-
methylbenzoic acid (302 mg, 2.0 mmol) were reacted according to GP1 to give 4.8 mg of
the title compound (160FE74C). MS (ESI) 327 (MH"). Purity for MH" (UV/MS) 97/90.
Example 24 - 1,8-Dichloro-11-(piperazin-1-yi)-5H-dibenzo[b.e][1.41diazepine (203FE03

[0166] 5-Chloro-2-fluoronitrobenzene (1.06 g, 6.0 mmol) and 2-amino-6-
chlorobenzoic acid (343 mg, 2.0 mmol) were reacted according to GP1 to give 3.1 mg of
the title compound (203FE03). MS (ESI) 347 (MH"). Purity for MH" (UV/MS) 100/99.
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[01701 The residue was taken up in xylene and the

resulting mxture was stirred at 130C gver night. The

m xture was diluted with Et OAc, washed with saturated
wagesmerss NaHCO03- sol ution, dried (Na2SO4), andPCT/US2004/043224

concentrated. [0171] The residue was taken up in

1o o e gnd adg%}oﬁﬁ P Y Boif éagi ql -SEAdibeRR b et Mdiazepine
'I’TTSK%i i uene) and pl peraz ?{ ) gl oxane at [S‘O]é‘ Adiazep

(THEI033ul ting m xture was stirred at 100C over ni ght,
and then allowed to obtain roomt@rature Aqueous

HCL (2 M was added to the m xtur til solution
becane aci dic and then the aqueou hase was
extracted with Et QAc ( 2Br Aglegus NaOH (2 M was
added to the aqueous phtll basi ¢ sol uti on was
obt ai ned and the resulting was extracted
with EtOAc (3 x). The conbi neﬁ gani ¢ phases were

concentrated and purified by HPLC. WD 2005/ 063254
PCT / Uset4/ Oﬁ—iﬁngBcﬂnpﬂoel@benzeﬁe (580 mg, 2.6 mmol) and N-

IE ]Yl%’gl QOIE gH ner | 1@%%_&6?_'- &ec?zeigc%?dmg ?0' éﬂ’l Atlcll gfve 1.6 mg of
the %ﬂ!)?l:&ﬁb&ﬁfa (1‘663*0395 (M§ (BSh G?P@Oﬂ#?@uhﬁ: 1%9 1\&1+ TO/MS) 90/74.

- am noben20| c acid wer e
E 286 adroedl gi ve 16 rrg of the title

Corrp W (16 yru_zygf?ﬂe@hg (Erg%ggrféz)lc acu% l_? eq. E’ur btf){loromtrobenezene 3

R °C for
éq]J)[c(lr a?] gﬁg@gﬁt@#gﬁé&g d‘nh @5@0}?(%& Jy RhbEReRaRERd to 140°C £

UhGiruandthga nlloweb tmzbitm rbbmdnmgera(u_le ZBhegpixgiravess)dilabed with water

2 am en id (274 mg, 2 mmol) were reacted
g‘?cﬁb’lﬁﬁt@ﬁa 8-give 12 ng of the title conpound

( 166&@ MEidIES Bd/5,0M3)eq.) Pt B¥dddoto MY 4dd¥bdShhase and the

81/ 98. Exarrpl e 29

reddting pextars wad stikgd i Idh bagueofb FEII[(2, M) tNaaadgéhéo the mixiure and

16QFE19A N 0174 - Fl yo ni t enzene 47 .
erbg\W‘ 3‘5&8“?% ptdorth Eg?éc (% é‘gﬂn ° g‘?ﬂiﬂ‘f ganic phases
WaE 8ok hied accordl ng to GP2 to give 16 ng of the
title conpound (160FE19A). MS (ESI) 279 (MHF). Purity

f or NBE7QUV/ TDE? rebiive vO6 . talEnawph & yBOe an@ e resmlitng mixture was stired
iéggr_éégg a)zlillg L. Thé %nxxtlﬁl-redwlzvgseg fL&&[.cP Wletll [E]fOi]cdwasﬁqeg 'With saturated aqueous

NaHC03~solutlon, dried (Na;SOy), and concentrated.

[0171] The residue was taken up in dioxane and added to a mixture of TiCls
(1.1 eq., 1 M in toluene) and piperazine (5 eq.) in dioxane at 50°C. The resulting mixture
was stirred at 100°C over night, and then allowed to‘obtain room temperature. Aqueous
HCI (2 M) was added to the mixture until solution became acidic and then the aqueous
phase was extracted with EtOAc (2 x). Aqueous NaOH (2 M) was added to the aqueous
phase until a basic solution was obtained and the resulting suspension was extracied with

EtOAc (3 x). The combined organic phases were concentrated and purified by HPLC.
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N WO 2005/ 063254 PCT/ US2004/ 043224 [ 0175]

2,5-Di fluoronitrtobenzene (955 ng, 6.0 mmol’) and

2-am nobenzoic acid (274 ng, 2 mmmol) were ‘reacted
waepmeneizag to GP2 to give 8.9 ng of the title REHPIRMI43224

(1 60FE19C). Ms (ESI) 297 (WH). Purity for M+ (UV/ MS)

Bhdle 2FXFMRDecHRF0-11- (piperazin-1-y-5H-dibenzol b,e]f1.41diazepine (166J028)

11- (Piperazin-1-y)-5F drbenzof b_ el |
1, 41 di azeni ne-8-carbonitrile (169FENYD) NC H [0176]
g 6.0 Mol ) and

4-Chl oro-3-nittobenzonitrile (1 1
97 wer e reacted

2-am nobenzoic acid (244

according to GP2 to give he title conpound
(160FE19D). MS (ESI) 304@1 . ty for M+ (UV/ MB)
100/ 86. Exanple 32 - ®r oo I

| - (pi perazin-|-yl )-SH— di benzoflc-)I el [ 1, 4] di azepi ne _
(1601 YY) C2NDidhdkb-H-fau@id-Binitrobenzene (1.26 g, 6.0 mmol) and 2-

aﬂllgﬁr’ﬁ%%ﬁf{ﬂu @r gg%gt r 01?11%';3 e\ﬁ%egl'c?pﬁtﬂ%’fog%g]%etg'@% fcggi%e 16 mg of the
PRI ETRNIED I oo e e

&/B) 28004 1001 - 8-trifuddendelivi{SH-dibenzofb, ][ 1.4]diazepine
| - erazin-1-yl)-5Hdi benzo[ b,elf 1, 4I di azepi ne
%MMF) N H[0178] 4-Chloro-3-nitrotoluene (1.03 g,
6.0 Mol ) and 2-am nobenzoic acid A mg, 2 mol)
were reacted according to GP2 to dive)1l.6 ng of the
title conpound (160FEEQF). M5 (EJNY»293 (MH). Purity
for M+ (UV/ MS) 70/ 70. g " 34 Ceneral procedure
3 (GP3) [01791 1-chloroeth hl opofRgr mat e (17 nmg,
0.12 nmmol) at 10C was added s et hyl pi perazi ne
derivative (0.1 mmol) dissolved'in"THE (2 m). The
resul m %t f
The. tahd ot i dieto 3EobUPRLIREHE (o el MEdDand Bpdtinobensoic
ackl/(2WOnaf) Qah 06 BAbete mw&z@mm@mm o giieec Bmgrod satide compound

SR8 W3R 159 BAFS bty ES e BB Db, 209 the

Example 29 — 11-(Piperazin-1-vI)-5H-dibenzol b.e][ 1,41diazepine (160FE19A)

[0174] 2-Fluoro-nitrobenzene {847 mg, 6.0 mmol) and 2-aminobenzoic acid
- (274 mg, 2 mmol) were reacted according to GP2 to give 16 mg of the title compound
(160FE19A). MS (ESD 279 (MH"). Purity for MH™ (UV/MS) 100/100.
Example 30 — 8-Fluoro-11-(piperazin-1-yl)-5H-dibenzofb,e][1.4]1diazepine (160FE19C
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shaken at 65C for 2 h. The nethanol was renoved at
reduced pressure and the remai ni ng crude- product was
purified by HPLC. Exanple 35 - -

WO-2BI5(008234 6- pi perazin-1-yl -11H di benzo[ b el az epiTiES2004/043224
(160FEO2) rNIH NN [0180]

3- Fl U[iﬁ?sg (% mm&oﬂtrgﬁérééﬁéT%S Yo, 60 HnHI P &RE Qlag'uﬁdb%nzom acid

zepi ne mol ) was feactéd according to
64ghge2 &amgl) ofere hl@lctedtdceommgpnbﬁm it glvat &8 nags of the tltle compound

ShPEEL Ao g TR o Saaf YAl b1 1 T

ﬁxz{lfﬁ;llaf | ugi omet hangsiif oy 9X)- 5ﬂﬂcﬁbam%raﬁmaiayadme-s carbonitrile

dibenzo[ b, eJ[I, 4] drazepine ( I60FEI3A) F F [O1
g OHE 19IDpororret hanesul fonyl oxy) - 11- (4 met hyl - pi peraZ| n
-l -yl)-5H dibenzo[b, e][1,4]diaze (39 rrg, 0.1
nmol ) was reacted according to GP g| ve 0 mg of
the title conpound (160FE13A) |VS|\( 1) 427 (M—r)
Purity for MW (UV/ M5) 929 kahpl e 37 -
2-(Trifl uoronet hanesul fony pi perazni -1 -Y1)
-5H di benzo[ b. el fI, 4] oxaz FE13B) N O SF F F
10182] 2-(Trifl uor onet hanesul f(}nyl y) -1

| -
él éingﬁgﬁf/e] F‘]II El;)ggzz ?gﬁlbﬁ%%%@lenﬁl 19 8 Gfigrpolaand 2-aminobenzoic

f
ﬁc@ﬁg ?}1‘3@?@%{% efeQedcked (%%I)r)gin o 15‘%2@ g“%utlr ? H{;? (%f‘ thd Qe compound
(GUFBEDDBIS 0051 S%mm*)zmswa (Emmsszomﬁmszm

- -vI ) 5H— di benzol b e] [ 1 4I d| az Nﬁ (160FE13C) CI
[01831 ?pf
8-Chl oro-2-(trifl uoromet hanesul f ofNt+0Oxy) - 11- (4- et hyl -

pi perazin- | -yl)- 5H- dFf BI [1, 4] di azepi ne (42
ng, 0.1 mmol) was reacted rdi o GP3 to give 3.2
ng of the title conpound (160FE M5 (ESI) 461

(MH). Purity for MAV(UV/MS) 160/ 100.

[0177} 5-Bromo-2-fluoronitrobenzene (1.32 g, 6.0 mmol) and 2-aminobenzoic
acid (274 mg, 2 mmol) were reacted according to GP2 to give 15 mg of the title compound

{(160FE19E). MS (ESI) 357 (1\41-1+) Purity for MH' (UV/MS) 100/100. ‘
Example 33 — §-Methvl-11-(piperazin-1-y)}-5H-dibenzolb.e1[1.4]diazepine (160FE19F

[0178]  4-Chloro-3-nitrotoluene (1.03 g, 6.0 mmol) and 2-aminobenzoic acid
(274 mg, 2 mmol) were reacied according to GP2 to give 1.6 mg of the title compound
(160FE19F). MS (EST) 293 (MH"). Purity for MH™ (UV/MS) 70/70.
Example 34 — General procedure 3 (GP3)
[0179] 1-chloroethyl chloroformate (17 mg, 0.12 mmol) at 10°C was added to a

N-methyl piperazine derivative (0.1 nomol) dissolved in THF (2 ml). The resulting mixture

was then heated at reflux for 18 h. The temperature was decreased and the THF removed at
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Exanpl e 39 - 8-(Trifluoronethanesul fon yl oxy
-11- (pi perazi n-1-yl)-5H dibenzo[b,e][1, 4] d| azepi ne
(160FE13D) C,° N H [0184]
W@ 2q05106326410r onret hanesul f onyl oxy) - 11- ( 4- et hy| -RFFEPR94/¢43224
-1-yl')-5H dibenzo[b, e][1, 4] di azepine (39 ngy, 0.1
ell. PBSuFLMLBINACEH Blehdadded E3hd Qerflhi §2012 a8 thefmixture was
the title conmpound (160FE13D). Ms (ESI) 427 (M).
slhaken at G56€ fviHR h( D¢ MBthandDAL BMO ahrﬁ@carbpressgem@r@he remaining

ced 4 GR4) A m xture of appropriate
‘Pf!i Ha ?dLﬁﬁ ane was added to a mixture
of T|CI4 (1 1l eq., 1 Min toluene) and the amne (0.5
mmol ) in dioxane at 50C or to a mixture of TiCl4 (2.2
Expmpld 3 M-i3aFlnotou@piperend 1 tyhé 1 Hrdibenzo(, diagepiie)(1 60FE02)
di oxane at 50C. The resulting m £ was stirred at
100C over night, and then all owed toyobtain room
tenperature. Aqueous HO (3 nL, 2uM/ was. added to the
aqueous m xture and therr kieous phase was
extracted with Et OAc (2 X gyeous NaCH (6 nL, 2
M was added to the aqueo 3 \ d the resulting
suspensi on was extracted with Et o‘=~ (3 x 3nL). The

by BN S0 DS E R PSRRI B AR 1 me,

. @1 vidhol) Rifeiecaated aﬂcoy&hhg db lgIszel divé Blne 4ftihé drlepbmpound isolated as
(160FE17A) a%g 01861

oliosalicr SOTEID] ME GSDH%AMEN- Rurity for NBE (Hy/MS) 99/100
g:TaED and  pi per azi ne (f?gﬁ%orgnéhmﬁﬁﬂfémﬁ‘ﬁ{ﬁ 11931tk Ein-1-y1)-5H-

CCUt unlg t0 GP4—to give nme trtre pound
dib&O% 41 chin® I 6FFAIAM - | +) . Purity for 'VHF

(UV/ M5) 97/ 90. anple 42 -

11- (Pi perazin-1-yl)-2,3-di hvdyo- H4 benzodi oxi no[ 6, 7-b
]1[1, 4] benzot hi azepi n (160FE1 C [0187]

2, 3-Di hydro-1,4-benzod| o, 7-b] [ 1, 4] benzot hi azepi n
and pi perazine (43

. ¥ g to GP4 to give
.9 ng of the title corrpoumpl OFE;@F M5 (ESI) 354
VFT ). Purity for M+ (UV/ MS) 99/

Ci

[0181]  2~(Trifluoromethanesulfonyloxy)-11-(4-methyl-piperazin-1-yl)-5H-
dibenzo[b,€][1,4]diazepine (39 mg, 0.1 mmol) was reacted according to GP3 to give 3.0 mg
of the title compound (160FE13A). MS (ESI) 427 (MH"). Purity for MH" (UV/MS) 95/98.
Example 37 - 2-(Trifluoromethanesulfonyloxy)-11-(piperazin-1-y1}-5H-

dibenzolb.el[1.4loxazepine (160FE13B
("NH
N\)

CC oy
e

[0182] 2-(Trifluoromethanesulfonyloxy)-11-(4-methyl-piperazin-1-yl)-5SH-

dibenzo[b,e][1,4]oxazepine (39 mg, 0.1 mmol) was reacted according to GP3 to give 11 mg
of the title compound (160FE13B). MS (ESIL) 428 (MH"Y). Purity for MH' (UV/MS) 98/100.
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Exanple 43 - 8-Chloro-11-[1
4] di azepam 1-'yl - 5H di benzo[ b e] [ 14l di azepi i ne
(160FE16A) H C H N [0188] 8-Chloro-5,1 °
wO-200shogsbse- di benzo[ b, e] [ 1, 41di azepi ne- 11 -raneus2di/o43224
ng, 0.1 nmmol) and honopi perazine (50 ng, 0.5 mmol)
were reacted according to GP4 to give 12 ng of the
title conpound (160FE16A). MS (ES] 327 (MH). Purity
Egam A9v/ \B)  BChBR-2MEGi AROE @B3R5d fonyloxy)-11-(piperazin-1-yl)-5H-
anpl.e 44 -
AlLoF EEPHIC & 15'-— I[1,4]diaz(-pine-11-yi)-N, N
-d| rret hyI et hane- 1, 2-di am ne (X6QARE16D) C H [ 0189]
8- Chl or0- 5, 10-di hydr o- di benzo[ K, e]] 1, 4] di azepi ne- 1l -
e (25 mg, 0.1 mol) and N, N-di hyl et hyl enedi am ne
(44 ng, 0.5 mol) wefFb~peact’&K according to GP4 to
give 20 ng of the titIe 0('0 160FE16D). Ms (ESI)
315 W. Purity for M+ COVING) 100 %a% Exanpl e 45 -
N - (8- Chl or o- 5H di benzo[ b, el
1, 4] di azepi ne-11-yl)-N. N-di et hyl - eth e,:l,2 di am ne
(160FE16E) CI H [0190]
8- Chl BM835, 16- fahlnwzxﬁtrd]ubmmﬂpame@qhtomymmrTalz@pmﬁ@lyl—mp@razm—1 -yh)-

BT, L RS U P2 et ol et LR B3 to gived2

. ) e
ﬂlgvcsef tBe %)ﬂl_gg;ogfﬁo?g&f(g (irdEiEQBGP EMU\S/ ;{Ewgg)(geglogmggﬁ%ﬁ&w_ (UV/MS)
Bﬂ%hﬂfbro Il-(4-meth}l-[1,4]di azepam | -yI) 5H- di benzo[b

l.. 41 di a epl ne_ (16 3 I Cl 9 .

&bé@z%rmrl @]cﬂazemne (160FE13D)

NH

()

s N
2
FFO N

H

[0184] 8-(Trifluoromethanesulfonyloxy)-11-(4-methyl-piperazin-1-yl)-5H-
dibenzo[b,e][1,4]diazepine (39 mg, 0.1 mmol) was reacted according to GP3 to give 2.2 mg
of thé title compound (160FE13D). MS (ESD) 427 (MH"). Purity for MH' (UV/MS)
106/100. ‘

Example 40 ~ General procedure 4 (GP4)

[0185] A mixture of appropriate lactam (0.1 mmol} in dioxane was added to a
mixture of TiCly (1.1 eq., 1 M in toluene) and the amine (0.5 mmol) in dioxane at 50°C or
to a mixture of TiCly (2.2 eq,, I M in toluene) and the amine (I.O.mmol) in dioxane at
50°C. The resulting mixture was stirred at 100°C over night, and then allowed to obtain
room temperature. Aqueous HCl (3 mL, 2 M) was added to the aqueous mixfure and then
the aqueous phase was extracted with EtOAc (2 x 4 mL). Aqueous NaOH (6 mL, 2 M) was
added to the aqueous phase and the resulting suspension was extracted with EtOAc (3 x
3m1). The combined organic phases were concentrated and purified by HPLC.
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nmol ) and 1- et hyl honopi perazine (57 ng, 0.5 mmol)

were reacted according to GP4 to -61 WO 2005/ 063254

PCT/ US2004/ 043224 give 5.7 ng of the title conmpound
wWODL6REIGH) . M5 (ESI) 341 (MH ). Purity for MRCT/AS2004/043224

(UV/ M5) 100/100. Exanple 47 - 8-Chl oro-2- et hoxy-|

@%xe anazj 1nFﬁ1}aMn-§ Hiflihenzb A £ lidia/dpsh ABOPENEA)

8- Chl or o- 2- met hoxy- 5, 10 di hydr o- ﬁ’B Hzo[ b, e] [ 1, 4] di aze
pi ne-11-one (28 ng, 0.1 mmol) ar\{i i perazi ne (86 ng,
1.0 nmol ) were reacted accQrdnagto GP4 to give 19 rrg
of the title corrpound (1OA)

Purity for (UV/ MB) i

N - (5H Di benzo[b e][l 4]d| azeﬁ.

et hane- 1. 2- di a OFEZOB) [0193]
5, 10- 8180k o- lé?ffb@}bf@:fqibé][uthqaaﬁa%éémé 1®30r8s, 0.1 mmol) and

@%QEJE%ZA% “ﬁ% enegﬁ;eﬁnggééc%g%%fdmf ' GP4 t3 glve 3.1 mg of the title

¢caamnad (mdAmg\as TESIR46 (R \mm‘i’y ﬁ)rrme(I qus; 97/93
corrpound (160FEZOB) I\/IS ESI) 281 g Purity for
nle; an-1-vy-2dqdihydro-1.4 enzodloxmo 6,7-b][1.4]benzothiazepin
D| azepam 1 vI 5H— di benzo[ b.e][1, 4] di azepi ne
H~J N WO 2005/ 063254PCT/ US2004/ 043224

[0194] 5, 10- D hydr o- di benzo[ b, e] [ 1@Hazepi ne-11- one

pl e - 48-

(160FE15A) (21 ng, 0.1 nmol) and nopi per azi ne (100

ng, 1.0 nmml) were reactgd accqqdlﬂ to GP4 to give
12 ng of the title cm OFE20C). M (ESI) 293
(NIT1T+). Purity for 9 9%. Exanple 50 -

N - (8- Fl uor o- 5H di benzo[ 8, el 1, epine-11-yl)-N'N
di met hyl - et hane- 1, 2-di am ne (160FE20D) 50195

8- FI 81875, 1@,3dpﬂydxoe1,eru@gmcb@mn@[p[7xbm},e be pin-18(12H)-one

(%RI-(I%Q ?}EF 15%{) ﬁ’é}ﬁ @ﬁ%r%?@m [: r?grrﬁglfl)owme?ct% pepording to GP4 to

giﬁ‘fﬁ(I.thﬂlg of the title compound (160FE17B) MS (ESI) 354 (MH"). Purity for MH"
(UV/MS) 99/95,
Example 43 — 8-Chioro-11-[1,4]diazepam-1-yl-5H-dibenzo[b,e][1.41diazepine (160FE16A)

®
peog

[0188]) 8-Chloro-5,10-dihydro-dibenzol b,e][1,4]diazepine-11-one (25 mg, 0.1

mimol) and homopiperazine (50 mg, 0.5 mmol) were reacted according to GP4 to give 12
mg of the title compound (160FE16A). MS (ESI) 327 (MH"). Purity for MH' (UV/MS)
99/93.
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according to GP4 to give 11 ng of the title conpound
(160FE20D), Ms (ESI) 299 (MLI+). Purity for M
(UV/ M5) 100/ 100. Exanple 51 -
Wa-2f15(068254 11- [ | , 4] di azepam 1-yl - 5H di benzo[ b, SI(TIVSEPeiiite3224

zepi ne (160FE16A) H CJ N [0196]
Bxdohpler 94 5, 10~ (3 OMdfs Bl daenzelpi]e]4] diaddpiticazie pi) e N1dimeihyl-cthane-
e (160FE15C 23 ng, 0.1 mmol) and honopl per azi ne

o (16 ) were reacted according to GP4 to
give 19 ng of the title conmpound (16PFE20E). M5 (ESI)
311 (MH). Purity for M+ (UV/I\/IS%ng/loo. WO

I

2005/ 063254 PCT/ US2004/ 043224 Exappl €52 - N
-(8-Chl oro-5H-di benzo[b e][1 N
4] diazepi i ne-11-v1) - N-nef hyl.-e e-1 2- diamne
(160FE22) H (NN NH Cl 'ﬁl
8- Chl or 0- 5, 10- di hydr o- di be h 4Jdi azepi ne-1 1-on
e (25 ng, 0.1 mmol) and I\I-mstl{i&/ | enedi am ne (74
ng, 1.0 nmol) were reacted according to GP4 to give
7.6 ni9189] t h&-Chivtes.d onigodroddib&ioHE2R).4]diBepiBSI -BB1(25 mg, 0.1
. Purjty. for Mt /| M5), 92/ 83, _Exanpl e 53 - .
BN @b N A e g RN B ORI Wie Toggied according o
' D26 Halohd AR b%ﬁ&?%ﬁ%@éﬁ).%s[ §8%315 (MH". Purily &
GrRip e g of T (i ound IO 16D) (883 ). Punity for
MH A 0i/M83008001- one (25 my, 0.1 nnnol) and
e 25as T OB e A0 EH L et G4 R Al
%WESSA). M5 (ES1) 341 (MH). Purity for
0/82. Exanple 54 - 8-Chloro-1 1-(3
5-di met hyl - pi perazin-1-yl)-5Hdi behzo[b e][1 4] di az
ine (160FE33B) Cl -64

NZO

[0190] 8-Chloro-5,10-dihydro-dibenzo[b,e]{1,41diazepine-11-one (25 mg, 0.1
mimol) and N, N-diethylethylenediamine (58 mg, 0.5 mmol) were reacted according to GP4
to give 3.9 mg of the title compound (160FE16E). MS (ESI) 343 (M™Y. Purity for MH*
(UV/MS) 95/94.

Example 46 — 8-Chloro-11-(4-methyl-[1.4]diazepam-1-y1)-5H-dibenzo[b,el[1.4]diazepine
160FE16F

[0191} 8-Chloro-5,10-dihydro-dibenzo[b,e][1,4]diazepine-11-one (25 mg, 0.1

mmol) and 1-methylhomopiperazine (57 mg, 0.5 mmol) were reacted according to GP4 to
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WD 2005/ 063254 PCT/ US2004/ 043224 [ 0199]

8- Chl or o- 5, 10-di hydr o- di benzo[ b, e] [ 1, 4] di azepi ne- 11-on

e (25 ng, 0.1 innol) and 2, 6-di net hyl pi perazi ne (114
Worgosaedsemol ) were reacted according to GP4 tRBCT/EBINE4/043224

18 ng of the title conpound (160FE33B). Ms (ESI) 341

ME)s.7 bf ¥hef @tle bbiipowrdv( [ M9. asql evpd
él - Chl ofﬂogrl | -(3-neth yF pi pellr%ag}z%&?-yl ) Gggpdl benzo[%) Purity for MET
@qY@ﬂ&NMW%MEplne | 60FE38 O H [0200] 8-Chloro-5,1

»“‘-' ' S H ,.— oL [ 4 AL ChNZ 0

ﬁg@iﬂgﬂgre reacted accordlng to GP4 to give 30 | ng of
the title conpound (160FE38). MS ESI) 327 W. Purity
for Mi" (UV/ MS) 100/89. Exanple

8-Chl oro-1I1-(3-phenyl - plpera2|n- - 5H di benzof b,

el 11, 4] di azepi ne 160Fg4
8- Chl or 0- 5, 10-di hydr o- d| [b,
e (25 nmg, 0.1 mol) and \,f

1.0 nmol ) were reacted accordl GPA to give 27 ngy
of the title conmpound (160FE45). NB (ESI) 389 (MHO .
Purity for MHt (UV/ M5) 100/89. WD 2005/ 063254

T PO 4SS oy et e 1o
%h[rﬂg 4, P“n%ﬁ@lg'aﬁﬁ Iﬁe}&?ﬂ% C'1 ol mh%o&lareNehbté&%céwm ng to GP4 to

% i'n m ner al 1) was added to a m xtur

give 18 16g difthe ditle- Mpﬂuhdr(iﬁ@EEEé)]A[)ll\/lﬂ dESR epizn@MH"). Purity for ME*
éﬁg&gﬁ%@ 50 ng, 0.19 mmol) in toluene (1.5 nl) and
. Mel (24 L, 0.38 nmml) was then added.

{-ethane-1.2-diamme

0201]
el [1, 4] di azepi ne- 11-on

quenche y aqueous
ﬂuﬂﬁﬂﬁﬁiﬁolutlon (2 nL). The mixture was extracted
with diethyl ether, and the conbineq,organic phases
were dried (Na2804) and concent ated. The resi due was
taken up in toluene (2.0 n), p| ré2|ne

so Y

[0193) 5,10-Dihydro-dibenzo[b,¢]{1,4]diazepine-11-one (160F_E15A) (21 mg,
0.1 mmol) and N,N-dimethylethylenediamine (88 mg, 1.0 mmol) were reacted accofding to
GP4 to give 7.6 mg of the title compound (160FE20B). MS (ESI) 281 (MH"). Purity for
MH' (UV/MS) 100/100.
Example 49 — 11-[1.4]Diazepam-1-yl-5H-dibenzo[b.e][1.4]diazepine (160FE20C

®
-

I=
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(98 mg, 1.1 mmol) was added, and the resulting mxture
was stirred at- 100C for | h. Aqueous HCl (1 nL, 2M
and EtOAc (2 nL) was then added to the m xture. The
wphassas32swer e separ at ed and t he agueous phase REBUS2004/043224
extracted wth EtCAc (2 nL) and then aqueous NaOH (2
M, 2ighbgpras sa@dsilyarblifnaes) iREI3
ext ra[ct ed with E OX\C (3 %tfﬂ@%g%lﬁengﬁmggFEﬁm @1 we,
@i gamol) aph hemspipemaeine (1080 Na@ H@4A91) stk wacted atcoading to GP4 to give
The resjdue was dissolved in DVF and purified, on HPL
Vo o antiepmaroupHd CURERAC (SGBSE 227 B QoBymiy TREMET (UV/MS)
g%?%) 327 (MH). Purity for MV (UV/ M5) 100/100. Exanpl e
5 -

Bxdaodler 50 5- bén@yFludido- Hil-dévenzo| b1 v diatiint- e p-of. N-ddinfethyl-ethane-

4] di azepj 160FE46- PI PBN) CI [0203]

mﬁ@mz 1 EZ¥D)Yi penzo[ b, e] [ 1, 4] di azepi ne ( 160FE46)

(51 mg, 0.20 mmol) and benzyl bromde (68 ng, 0.4

mol ) were reacted as described for Exanple 57 to WO

2005/ 063254PCT/ US2004/ 043224 give 8.4 ng of the title
compound (160FE46- Pl PBN) . V5 (ESlR/26$ (ME). Purity for

MH (UV/ M5) 100/ 100. Exanple 59 -yn

8-10do- 11- ( pi perazi n-1 -yl) -SHni-Penzo[ b, el f

1, 4l di azepi ne (166J038) 204N—A m xture of

8- br ono- 5, 10- di hydr o- di be ] 4] di azepi ne- 11- one
(166J031) (60 ng, 0.21 mol), =62 ng, 0.42 mol),

N, N- di et hyl et hyl enedi amne (2.2 L, 0.021 mmol) and

Cul (2 ng, 0.01 mmmol) in dioxane (1 nm) was heated in

a ca tu 3 T Chi+0 L Xt

o1 v opadr b BN G R ERA AR 1988 cormis)
@B xipr 6. Ivwasiclpald &V-dihahdetBiénaiiinine (88 hapge.0cmhioiNwere reacied
and the product, was eluted with CH2Cl2 to qgive 49 q? N
R5FORHEdPrA WS | BUMetbe AP CTHEOWAEPHRIRAIEMS (BST) 299 (ME").
R I .060 mMmol ) in dioxane (1 nlL)
:ﬁgg9g%5§§??gvgﬁﬁzg@%}%ﬂof TiCl4 (0.13 nmL, 0.13 mmol, 1
Baampie § b 8efiedroalid] ipl]deramimb-yI-0Hahlengol 202 P04 Jdimbgine (160FE16A)
di oxane at 50C. The resulting m xture was stirred at

100C over night then allowed to obtain room

tenperature. Agueous HCL(3 nlL, 2 My was added to the

m xture and then the aqueous phas L?ﬁs extracted with

EtOAc (2 x 4 nmL). Aqueous NaOH ({6 , 2 M was added
to the aqueous phase and the resukting suspension was
extracted with Et OAc (3Fx_ 3w )YN=the combi ned organic
phases were concentr at epur' {ed by HPLC to give
4.1 ng of the title conpourd (€ 38). M5 (ESI) 405
(MN. Purity for M\ (UV/ M S) HO0FT00. Exanple 60 -
2-10do-8-chl oro-I1-(pi perazin-1-yl)-SH di benzo[b el[1
41 di azepi ne
[0196]  8-Fluoro-3,10-Dihydro-dibenzo[b,e][1,4]diazepine-11-one (160FE15C)

{23 mg, 0.1 mmol) and homopiperazine (100 mg, 1.0 mmol) were reacted according to GP4
to give 19 mg of the title compound (160FE20E). MS (ESD) 311 (MH"). Purity for MH"
(UV/MS) 100/100.
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166J054 CI [0205]

2- Brono- 8-chl or o- 5, 10- di hydr o-di benzo[ b, e] ['I, 4] di azep

ne-1l-one (internediate fromGPl) (30 ng, 0.09 nunol)
wormsheast ed as described for Exanple 59 to - 6FCTMIS2004/043224

2005/ 063254 PCT/ US2004/ 043224 give 7.0 ng of the title

% ML 2R iy i 1( _d a7lepm€ l’lrl \}lny 1ﬁéﬂ1vl-ethane 1,2-

(hmﬁﬁmmEﬂHEDnal yI) 5H—d|benzofb eI[l 4]d|azep|ne
(189J053) [ 0206]

Tetrakis(triphenylphosphine)palla?#ﬂﬁiO) (catalytic

anount) was added to a m xture of
8- brorno- 5, 10- di hydr o-di benzo[ b, e , 4] di azepi ne-11-on

%zene boronic acid

e (166J031) (30 ng, 0.4 I N
(18 ng, 0.15 rnnol) and (3 0.24 mol) in
deoxygeni sed t ol uene/ Et OH 1 ) and the

resulting m xture was stirred over night. The
m xture was diluted with Et OAc, washed wi th saturated
aqueous NaHCO03- solution, dried (Na2SO4) and

?ﬁ?éﬁﬁi%ﬂéf o = Quireny - iaireiPrvle stk g @5 me, 0.1

9%1&9\[ ﬁlemgﬁétﬂ‘!ﬂ@néaﬁanq_ﬁ'lgyﬁ fﬂ% g‘b rmnoi)q)vgré réHERJ,d’ acg:ordMg to GP4 to

ol uene) pi perazin
gﬂveoi?@mgabf BECtitld vempesnd (lmﬂiﬂ)ame(ESﬂ@s’i%t(ﬂwﬂi”)ol Patity for MH'
ni ght, and then allowed to obtain room

(tg%%gﬁéﬁﬁﬁ Aqueous HA (3 nmL, 2 M was added to the

@é e and 5‘3“9” the aqueo@@:hﬁi?@%@ (‘ﬁ%ﬁs %tcflﬁl%ﬁﬁrﬂg#efa'%m-l_vn-sff-
‘EFO X quéeous was addéd

dileentzbl diszep OfEA3Ahe resultlng suspensi on was
extracted with EtCﬁc (3 x SnL). The conbi ned organic
phases were applied onto a SCX-2 ion exchange col umm.
The col um was washed with MeOH, \and then the product
was eluted with NH3 (7 Nin MeOH), egnacentrated, and
purified by HPLC to give 16 ng o the title conpound

(189J053). Ms (ESI) 355 (N+r) for MN(UV/ MS)
100/ 100. Exanple 62 - s- 560

| -(piperidin-f-yl)- 5FFdIb e 1di azepi ne
(166J069A) CI WD 2005/ 0632 04/ 043224 [ 02071

Pi peridine (37 ng, 0.44 nnDI) %bs added to crude

8-chl oro-11-

nmet hyl sul f anyl - 5H di benzo[ b, e] [ 1, 4] di azepi ne(166J050)

(90 r{@19§juri 8yC18084 5, 00-Bibg drordibinzol Mejpydidlazeping2t Intde (25 mg, 0.1

and. .t res fure.wa eated in a_capped tube ,
SN HE FER 20 Rl T e SO RERIY Feresigd according to
Cﬁ#@ﬁf’gﬁ@ NATRILSf ARNAR dorifdind RESIANS AR RCHAN 381 (D). Purity for
MH" (UV/MS) 100/82. |
Example 54 — 8-Chloro-11-(3.5-dimethyl-piperazin-1-y1)}-5H-dibenzolb,e][1.4)diazepine

(160FE33B)

NH

o
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to give 12 ng of the title conmpound (166J069A). NS
(ESI) 312 (MH). Purity for M# (UV/ M5)<100/100.
Exanpl e 63 - 8-Chl oro-|
WO 24050632801 | n- 4-yl ) - 5H-di benzo[ b. el [ 1. 4] di azeHATAUS2004/043224
(1166J069B) C [02081 Crude
8-chl oro-1 1- net hyl sul fanyl -
di benzo[ b, e] [ 1, 4] di azepi ne(166J060) (90 ng, purity
50% [0199]8 mﬁﬂ]fl)lomﬂﬁilﬁﬁd&gﬂtﬂ-dihmof@@[hﬂ]di:&epﬂeﬂllmﬂe) (25 mg, 0.1

l\gg{oﬁr?rél%taﬁ B‘g’iei%gﬁt?@%(dé% 5@? g“prlh@ ‘?Véﬁt 15%51%3% %qgmlgg to GP4 to

@w@zmég«ff;w&w@ogﬁggég@:ﬁﬁ@@ﬂ% \EL 5 By e

(UNDIDZHpI106. 1661068 C [0209] Kt OBu (343 my, 3.1
B i 0

@@gww d| oxane (10 m L) and the resultl ng mxture
was Stirred at 60C for 1 h, then cooled to room

ride (0.42 m, 3.1 .

tenperature. p- I\/bthoxybenzyl chl
nmol ) was added and the resulting/mXture was stirred
at 40C for 2h. The reaction was quenghed by addition
of MeOH (2 nlL). The mxture wRs. AilTuted with CH2C12,

washed with saturated aqu# Na -solution, dried

-69 WD 2005/ 063254 PCT/ US2Q04/{.04 (Na2sO™4) ,

concentrated and flash chromat ng ed (Si02,

hept ane: Et OAc, 4:1-3:1) which gave

i nt erf@@ad]at ep-CdvlveX ¥ Oreiigitopdibtreotiee| 1 A]ﬂ:mplél@slz cng) (25 mg, 0.1

M@H &gbpglgqr%ﬁe &?)g ﬂ@]l%ﬁll’éefﬂﬁ}%%edgt ‘thd accordo mg to GP4 to give

I
A ﬁ@@ﬁﬂ@%ﬂﬁb@ﬂ@gedt%gkﬁ 1(%%‘6 @311 é@ﬂgclmr)q: Z%O AT (UV/MS)

ok al oil) and the resul ting mxture was heated to

0C tlhen Ilowgd to 0] AL D9t A UL b o] 1diazepine

kXERYSS Was stirred at roomterrperature for 3 h then
ITuted with CH2C1l2, washed with saturated aqueous
NaHC03-sol ution, dried (Na2SO4), concentrated, flash
chr omat ogr aphed (Si 2, hept ane{me 8:1- 4 1), and

concentrated. The residue was s =
, t| ng mxture

trifluoroacetic acid (4 nL) an
e over night, then at

was stirred at room bq
45C for 2h. The m xtur
chr omat ogr aphed (Si Q2 faA 8:1-4:1), and

concentrated. The residue \hhs ken up in tol uene (2

inL) [358'11 d(bhqgro~§, Il& I&Ihlyhl% di é"nszo é][p4]%832ep1ne)11 -oné (25 mg, 0.1

mmol) and 2-phenylpiperazine (162 mg, 1.0 mmol) were reacted according to GP4 to give
27 mg of the title compound (160FE45) MS (ESI) 389 (I\/IIT) Purity for MH'® (UV/MS)
100/89.
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PCC13 (35 L, 0.38 mml) were added. The resulting

m xture was stirred at 100C for 2 h then

concentrated. The residue was taken up in di oxane,
wprpsoeszsne (65 ng, 0.76 mmol) was added and REEUS2004/043224

resulting mxture was stirred at 100C for 3h. To the

Eﬁi{@dgé € 44as -_adé’%ioﬁgéiﬁ%@;‘l-;%%ﬁu 2 @raﬂihﬁ'r-%»?Ig%ﬂgﬂn%nﬁélﬁ'}][l,4]diazepine

(hR9JOZBA)t he aqueous phase was added aqueous NaOH (6
m., 2 M and the resulting susper{i\ﬂ was extracted

wth EtQAc (3 x 3 nL). The conbi n¢gd gani ¢ phases

were concentrated and purified b Cto give 17 ny

of the title conmpound (&KQ6 SN= (ESI) 353 (MH).

Purity for MW (UV/ M5) 99/ anp 65 -

6- Chl or o- 11- ( pi perazin-| - zo[ b, eli 1, 4] di aze

pi ne (1897068) [0211] A m xturqs nmet hyl -

2- am nobenzoate (454 ng, 3.0 nmmol), 3-chloro-

2-f | yozeRii t r bhENdZeng ( BbRumd, 6% nmmhinerahdi)Gy 2C@Rled to a mixture of

8?%@1@%6-53@3@”"' i@%ﬁ&%&%ﬁi@@@%ﬂ%&éﬂgﬁ%ﬁ‘ ToRan totuene (1.5

E
A ORI A DEUOY LIS T g i

weanstarddr fat ddh dhnsh t[}lkeas]ﬁed b addtion gf aptueded Sin@@ps NaHCOs-solution (2
t ol uene: hept ane: Et QAc- sy d congcentrated. The

mﬁ)s, 'Ti&émasage g egiragipd %@ﬁﬁt%?*xll@mgndc {pe Wﬁ%m‘ﬁgwmases were
st | r r e a@%%&&eﬁ&% ?1 @&H{;}%ﬁﬁg a?g%lg liItﬁ(:)o}o t a(izr? mL), piperezine

(PHang,t Eﬂrpﬁmt)uwas addeil aqdlehmsesttﬂng mzia@mdutadstirrﬁd &t pM°C for 1 h.

g@%ﬁﬁqﬁiousoﬁﬁi %ﬁfﬁégzérﬂ?@t'@a% t@&dg s‘&%)m%ﬁﬂe The phases

v?néi‘gt‘éﬁ:;hﬁ'ﬁt@(? &hl ’g%rhﬁzl%(ﬁ% éﬁﬁ@e Wﬁ%ﬁ%ﬁ%ﬁaﬁﬁl !’\Elg%% gmL?%then aqueous

NpOH @ madny| 2 M) wasakided. s baaﬂcquecals thtlh’.eWa&%@[ﬂEbtadngth EtOAc 3x 2

n xt u was _stirred for 1 The di | ut ed
-} Fpdse sombingd %&%‘H%QLWG? frefe %v%fﬂb‘i%%%%ﬁ%w% The residue
& EﬁsTrbl u?ﬁﬁ\dﬁh Wgﬁhﬁgd (ONaR PO tc%%g!e §19riﬁ§r3ff @kefle compound

0213 resi due was taken up in

(18%105@5%)3\463158& 3?é’t(MLHI a@mﬁmﬁwﬁ*dmﬁbﬁi) .mwaeo
|

(16(513]34@@““ vvas di | uted W|th Et OAC vvashed W|th
sat ur at ed aqueous NaHCO03-sol ution, dried (Na2804)
concentrated, and flash chromat ographed (S

hept ane: Et QAc, 2:1) to give 21 ny hhe i nt er medi at e
| act am [0214] The internediate | I?nwas taken up in
c

di oxane and added to a m xture 4 (0.19 ni,

0.19 mol, 1 Min tolue@ era2|ne(73 nmg, 0.85
nol) in

N

0

[0203] 8.5-Dichloro-5H-dibenzo[b,e][1,4]diazepine (160FE46) (51 mg, 0.20

mmol) and benzyl bromide (68 mg, 0.4 mmol) were reacted as described for Example 57 to
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di oxane at 50C. The resulting m xture was stirred at
100C over night, and then allowed to obtain room
tenperature. To the m xture was added aqueous HO (1
WOL2002068)54and t hen t he aqueous phase was extr BCT/882004/043224
with EtOQAc (2 x 1 nL). To the aqueous phase was added
epdsnabihd Btlekom BOFEREPTFES. t MEO(ESIP ROBMIHT). Purity for
%g? extr%%&ed Wi th Efo 3 x 1m). The conblned v
bﬂ@aﬂfﬁﬂéﬁhHgEHMkre concentrated and purified by HPLC
. . ] 89 068

Exanple 66 - 8- Chloro 5 plpera2|n Nm-llkkbenzo[b]p
ry ido[2,3-el[1l. 4] diazepine 166J063,Cl -71 WD

To' a m xture of

2005/ 063254 PCT/U82004/q43224 ho
2 Mol ) and pyridi ne

5-chl oro-2-nitroaniline
(162 L, 2 mmol) in dioxan 2-chl oroni cot i nyl
chloride (352 ng, 2 mmvl) ahd e_r/esulting mxture

was stirred at roon1tenperaturg for 2h. The m xture

was diluted wwth CH2A 2, washed with saturated

aqueous NaHC03-sol ution, dried éhbzscm) concentr at ed

and cl920h | | &enixturerafNEbRmGS xﬁhhﬂtrchl’ﬁgn@f[b e](1,4]diazepine-11-one

[RsOREGH hBech 21 Jrlfhmset 16ofiey 0B aBfldt  metayigiyiencdiamine

232 02 Wafin @Yl gedcal (ing L(Y@lﬁhinl QSkang 20 dhé
( PLNgnd I\IaZSgOfl (27%] n% 1.6 ﬁmﬁﬁ) in wﬁtg{n}?& 1ml)m‘?“’&‘pp‘f’d

aﬂva phé daysedbe rﬁan@omm;@ttmeéma%lowd it¢ elfaigeom thmperafuge and then the
I’H%PEBF Eﬁua S heg 061t0 a §gﬂg 19% %%:eegtegz ! %{q% éﬁaend gucet was eluted with

resi

omary 16 gN&a@QngVaﬁm@dﬂn@@ate(S\MSI@éﬂmﬁ THe GREERAIAE-S6Holactam (20 mg,
The resi due was taken up in x%)ene and heated to 130C

8:06¢ mmely t diokamer(1 M)uwcﬂddm pnepee ofdiGle d004 o, 0.13 mmol, 1 M

BERHEAL P BIHERYR IERSPE PR bl ks YE R ning i

heptianal 4t100e] ober iM8her alcﬁfda&d iobtath toagt Rffpertii@e. Aqueous HCI (3
i nternedi ate | actam was taken up i n di oxane and added

16, & Myines gededdp thy miduered thin the aggpuppbise wasigxtracted with EtOAc

. . 7
(2 45080 R L RAOP B Py B0 Tk e st
fuspérisiorands theactal MAheBtOA® (DRt 3ah).r Gh dcﬁmiﬁécﬁbtgraﬁ}c phases were
To the m xture_was added aqueou

At M RS R wa& AP T 2ok Bliihai e compaung DL661038). MS
d NaCH (2
ﬁ%ﬁ*%p%gﬁgﬁﬁﬁgﬁgHﬁesu ting s penS|§n mggu:g??acted (

BxdohplEt OO ((3- x_ 2-Todd-R-chidye-1¢ apiperveih- DD AH-di B21[1.4)diazepine
re concentrated and purified by HPLC to give 20 ng

é’&mﬁm itle conpound (166J063). MS (ESI) 314 (MH ).

Purity for MH# (UV/ M5) 100/ 99.

o
“ 2}

[0205] 2-Bromo-8-chloro-5,10-dihydro-dibenzo[b,e][1,4]diazepine-11-one
- (infermediate from GP1) (30 mg, 0.09 mmol) was reacted as described for Example 59 to
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Exanpl e 67 -
2- Cnhl or o- 10- pi-per azi n-1| - 3LI - 5H-di benzo[ b, J azepi n
(189J039) CI [0216] To a m xture under Ar of

W0-2005/063254 5- ( 4- net hoxybenzyl ) -5, 11- PCT/US2004/043224
di hydr odi benzo[ b, f]azepin-1 i-one (189J027) (150 ny,
%’wél? ORS )of Ithe %Qﬁﬂolaﬂdrqi 6R854). { apdedrhy,. @ity for ME*
, n tol dene) and the
ﬂé%@ﬂ&)ﬂ@ﬂhﬂkture was stirred for 1 h. The mixture
-turated aQ -o;

m xture was allomed to obtaln roon1tenperature and t he
phases were separated. The aqueous phase was
extracted with CH2C12 (1 x 10 ni) the conbi ned
organi ¢ phases were defed (Na2SO4)\ and concentrat ed
to give crude protecte ] ) 909, that
was used in the next step W ‘

purification. [0217] To a selutN Ti C14 (0.18 ni,
0.18 mol, 1 Min toluene) and | azi ne (283 ny,
3.3 mol) in dioxane (4 nL) at 50 was added crude

pr ot ect ed product (80 nmg, 0.33 mmol ) and the

The lRlgh,r o TREaR PR air bbbt A BBHDL b e maumt) was added
foh ik furded HO(%}oaﬂoeﬁl IWdﬁlﬁrddFJr | egn?&'@%g%% dl\ﬁﬁ%pﬁéezﬁ% %§g§¢33031) (30

aqueous sol ution
mp.12 Hﬁh}ol),djanmmﬂoogmaxp:twdj(](mg,om;ls ﬁhﬁ:ﬂ) nNECED; (34 mg, 0.24 mmol)

i iasesaised frsthnedyTlo (¥RehL Fand 05 rysplingmSEeR magstred at 50°C

t@té'mixﬁlé% luted wifh BOA d with saturated .
8- Chglégro 11- (plrperaggllﬁel “3(/1&3 e, washod with saturated aqueous NatHCOs

solujtibndfitied @tefOneandl@Ad@t6IcdND giteé Ghndé 8ah8hylTectam. The intermediate

b s toimdo divenar £b PO a6 dfedhio A Bwelof Tifls (0.24 mL, 0.24 mmol, 1
\ Q. A NN
N1L8 9ot ahd %@%&zﬁ%({ég l()g g,ﬁ Pb)m:a88 a%l bﬁ@ﬁt%? ny),d %gultmg mixture

(46L, 0.36 m e was [TPOCI3 (27 Al
Was2firradodt)108AQA ovienigs wintl ithep allowad ® Mamst)omr’edlpémturé_ Aqueous

’:E?gér égoﬁ & %gg eﬁd" e %f)rea gfée%@a 5335%% @haﬁeh%f?snextracted with
Et@%bl (tZ' )E‘Q Iﬂl AR St (61RE, ARG AR t§ tllib @ﬂgus phase and the

then al to obtai-n room tenperature.
rnslblmg slspalmtaﬁw/ed cxitaetalLwithiBtOAL @Glx 3mLY) Tlam domhmad ohmnic phases

ueogﬁ% %%ﬁg ext [agt edea%mﬂlélg\agf l@cgﬁmgwmwa e@DT\gith MeOH.,
rﬁﬂ%éﬂ‘ﬁmﬁ%@&'ﬁ& le| emtéa Wifh MBS (‘?’N E@M&ﬁqwcgﬁbeﬁh%ﬁ 4l purified by

conmbi ned organi ¢ phases wer
Iﬂ&ﬁém@m @ nenof fhertitic @mmmmmm.%gu MS (easa) S Q). Purity for

Vi (UV/MS) 100/100.

Example 62 — 8-Chloro-11-(piperidin-1-yl
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title conpound (189J0O16). Ms (ES1) 330 (MI+). Purity
for MH+ (UV/MS) 99/98. WD 2005/ 063254 -« -
PCT/ US2004/ 043224 Exanpl e 68 - 8-Chl oro-|

wo 20pgsessazi n-1_yl -di benzo[b fll1, 4]l oxazepi n@CT/US2004/043224
(189J031) ci C [0219] A m xture of
8- chl 10Hp o 0 Il
(1893 %%’Ic]:) R g}eﬂﬁﬁéo S %‘m)ﬁh ﬁﬁicﬁp sl 2a8€ to crude 8-chloro-11
xﬁﬁthy]biﬂ.ﬁngzl—ﬁﬁtdibmpm&]w 4]dila,zap1de(ﬂ MJQSB) 430 mg, purity 50%, 0.218 mmol)

PP TORE (f Bl end e nates Bor g aiedi b Ga e b at 160°C for 10,
ﬂé&%\é%&%@é&%&fa{d ﬂ?sh( &é&&mgﬁ REN 65 )he P&B@ BIOAC 8:1-6:1)

reaction mxture was cooled to roo ten‘peratu
tb@lve( 181@_01‘ Mezﬁldwmﬂlpoumas{lﬁiﬁ)élA}ArMSt(ﬁél)r 2RU(NHNY Purity for MH?

g} ,“g gﬁg heated in capped tube using m crowave
)d@rE8t i ng (120C, 20 mnutes). The mxture was
R063 akeshighd; f. Ked b\ i

The resulting m xture was heated in a capped tube at

130C over night then using m crowaye,.assi sted heati ng

(160C, 30 m nutes). The m xture ywasiconcentrated,

diluted with Et OAc and washed wit ter. The organic

phase was applied ontocCk N=ton exchange col um.

The col um was washed wt B t hen the product

was eluted with NH3 (7 N imKt give 9.0 nmg (579

of the title conpound (1897031 . \WB (EST) 314 (M).

Purity for MH# (UV/ M5) 92/ 100. Exanple 69 -

8- Chl oro-I11-(4-methyl -pi perazin-1 -yl)-dibenzo[b.fl 11

410x ne J047 CI (0220] A m xtur . a
o onTeeR O—I—tlj-&%enzo[ bf ][I, 4] oxazepi n- | $-Glloro-1 1-methylsulfanylSH
18823124 0) 4 IdBRepige( 106 X05H) r(ﬁ@ln)g, gmdity 50%, 0.218 mmol) and morpholine

éﬁ4 4 S‘?épgéﬁl%x%pgﬁ%g%@ P ésscclgeﬁ EfﬁaEWﬁ?)ﬁ?n% givej i mg of the title
éoﬁlcﬁé%ﬂ& 1(6%1055)}3 gth ¢ qdmpt(ewms;%mgg

rowave assi st ea Ing (1 O O m nut es)
i1 oWy 5¢rﬁﬁﬁ-25¢ll) SH-dibenzo[b.e]{1.4]diazepine
43%5@%%3004/043224 cooled to roonttenperature and Me
0.29 mmol ) was added and the resulting mxture
was heated in capped tube using mcrowave assisted
heating (120C, 20 minutes). The m xture was

concentrated and the residue was a up in pyridine
(2 nmL) and piperazine (24 ng, 0.3%9 unol) was added.
The resulting mxture V\@ atﬁ n a capped tube at
130C over night then heat crowave assi sted

heating (160C, 30

[6209] K'OBu (343 mg, 3.1 mmol) was added to a mixture of 8-chloro-5,10-
dihydro-dibenzo[5,e][1,4]diazepine-11-one (500 mg, 2.0 mmol) in dioxane {10 mL) and the
resulting mixture was stirred at 60°C for 1 h, then cooled to room temperature. p-
Methoxybenzyl chloride (0.42 mL, 3.1 mmol) was added and the resulting mixture was
stirred at 40°C for 2h. The reaction was quenched by addition of MeOH (2 mL). The
mixture was diluted wi_th CH,Cl;, washed with saturated aqueoﬁs NaHCOs-solution, dried
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mnutes). The m xture was concentrated, diluted with
Et OAc and washed with water. The organic phase was
dried (Na2SO4), concentrated and flash chromat ogr aphed
WQ Bio9263254 ol uene: Et OAc: MeOH, 4:2:0-2:2:1) to (fWKUSR0H 043224
ng of the title conpound (189J047). Ms (ESI) 328
(NM$€),), FucéritsatddosndMithsh(MdfntofRbBal (St penéEtOAc, 4:1-3:1) which
3-Chl oro-6-pi perazin-1-31-1 | Hdi benzo[ b, e] azepi ne . _
eayeyiguwiat pgthorybenzylprotected lactam (732 mg), 85 % pure, which was used

.S ) L o b e
il s E G5 o M R L o e oD pe e e
r eactjezli (gccordianfixtiRe GPA-thethgkyRnAlFrotdtedlladtg (400 bz, 0.27 mmol)

_conmpound (189\]060&. M5 (ESI) 312 (IvMr). Purity for )
M (R/eNB)wasegfad a6 g, & 4741 mim Yol pipekab el andathe resulting

.GP5 2 A m re of a thyl am nobenzaic e r .
riisip? g frinea & 8% i v PR oDt B S Re: SRl bromice o6
nEs 3ABmfn3])6Rasthdded BndrtHéaksuliifg PMtufchhs stitfsdl 28 kbdth @hperature for 3

at 40C for 2h. The m xture was diluted with EtQAc (10 )
hpthenadidutoh side (l2Hz, 2waghed b ugatugaiert aveons Sia{C0xsobution, dried

R B SR RO et 0% AP il and

cofébntrBRd! Ths kéidie WhXtdter Wem fifluoidideNd d0qUshY) fafd the resuliing
h. The aqueous phase was renoved and the organic

npkhse waa stineds tfgdon teinpgraura querorghiNderiat 451 taraih. (Thexmixture was

Cg’é‘%ﬁﬁ%@df’ %%}%f?%?anf%ﬁ@;(?la@% ' g#glégiibﬁf-r;] gé%-gf')lr\%ﬁ (%%%entrated. The
réfiduelwis fRBY up 69 ¥1hehe RNAL Rhn® M V-dhASh A Eitide 2081 11.N0.38 mmol) and

resulting mxture was stirred at 80C over night, then
Pgidnad B3 Sagiol) wereoiddedit Therasultiag weistyige was stirred at 100°C for 2 h
resul.ti n

g Forer el (e R n PRt sen dm Bk R AR TR g §76 mmo)

vas illded anfahY\esainp heR2o XabPSddSd 004 O 4632 T iheGhixture was added
(NaZS% and concentrated. The residue was taken up in

agiesxa At la@dmbdd dd) ved dhennthg ragneous fphFseCvas extrapied with EfOAc (2 x 4

I Min toluene) an I perazi 41 g, .
il Ty, Gebilats BRE Sharohfucl RECRE RRoH IS s> 3 P dpe resuiting
sidpeAOF v sk tRtigh twitrmHonhken 213 edThe cofbli@idNorz@d8 phases were

tenperature. To the m xture was added aqueous

. . _ (3
cescenpraifyl and purifed by FEPLGQ o eviss! hawse thaditlexaommonad (166J068). MS

' (2. t eous phase was added
(%%@Jgégmbf“ﬁéfﬁw Wé{\ﬁig??ﬂgg'r esul ti ng suspension
ByasmpRd3 -a610tored 11 (pifetben-( 3% 58-dibdako| 2l El £1dlHEFAE (189T068)

organi ¢ phases were concentrated, dried (Na2SO4) and

purified by HPLC
()

[0211] A mixture of a methyl 2-aminobenzoate (454 mg, 3.0 mmol), 3-chloro-
2-fluoronitrobenezene (352 mg, 2 mmol) and Cs,CO; (0.78 g, 2.4 mol) in DMF (4 mL) was
stirred at 140°C for 2 h.
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Exanple 72 - 8-Brono-| |- (piperazin-1- yI

-di benzo[ b, f][:l, 4l oxazepi ne (189JM48A) + - NJ [0225]

5- Br onp- 2- f | 'uor oni t r obenzene (220 ngy, 1 mml) and
woRbRs3R4 hydr oxybenzoate (304 ny, 2 mmol) WePEI/US2004/043224

reacted according to GP5 to give 36 ng of the title

conpo 18 ( ( Y

ey Ng))i@g% / 829ﬂ1Q4Exa '\@af @ﬁh’e@%_ﬁt& Mé(?%cz I(EQJH_LQ arki OBt with 2 M
aglicben z NpOH-dlutitino X(az epi Hie I8 oh@MBBIN0Q26] concentrated and flash

éﬂl aoron tg(g] g%&g,ég %g@%ﬁgp%ﬁlgllgO@#D{yym%é?agg chg&letggg& The residue was
T O Yt —

9’9&6 ﬁ&red&t&ﬁfﬂ} dor7Mh, -and lhl dloored td el@tpmpeomztempﬂrature 2 M aqueous HC]
éfé%) B&l%:genz ;%%gélg;%a 3%4\5\]’%0 te w’? Etggo \g)x) The combined
t&%}'c/: ﬁ)‘h%s‘% Wi Uﬂhgtggﬁ 2,38 eél?tggoi{cgéat@ Th% r@s‘.l@x!te) wadiken up in BtOH

dr oxy mol) were
arehs hegnse Gf)Kng)g (1.38 P50 hondg) \mﬁ MZS.E@L] ql. 7& @ 10tmmbB in water was

m?q.rép?aﬂ%dh@(s)%89\] %%@%MGNV%@%%é 51 h. M x%uxture was Bclhhflted with water and

t I
%%H%ggxgg{lﬁreﬁ E{@g%l&gg?%%t%ﬁ CFZ fo5s mﬂ} BeaZRLP dkikk (Na;80,) and
Sorichihtentad. 2- f | uor oni t r obenzene (175 ng, 1 nmol ) and
nmet hyl 2-hydr 4- et h t 364
mereyﬁgéélgdfﬁégoFﬁFﬂg f%é%ngégaggﬁélé 8€gﬁcéfngﬁ£) 1-ethyl-3-(3-

bR IR BER T B b it o

fetulfipg pmmda vals Yidkpd ot brenz ednipet dfibAfoo xalze’mmxme was diluted with
% 89J050D) - N\J

02 -B -2-f
es g m §at[gﬁ@%??]gpgﬁﬂsr1§§ﬁ9ép 53{1;'18{)1? n&ned n§85e concentrated,
frod 358, Mpiafc BAORL) 2 WP L EBFURL of the intermediat
accoé%l‘l ng t o g t oéglé%/’e lre'rg of %%\eﬂa trere cogqc))our?dm ermedate
128880 0650D) . Ms (ESI) 388 (I\/H+). Purity for M+ (UV/ MB)
10 :
o 1&814} The intermediate lactam was taken up in dioxane and added to a mixture
of TiCl; (0.19 mL, 0.19 mmol, 1 M in toluene) and piperazine (73 mg, 0.85 mmol) in

dioxane at 50°C. The resultiﬁg mixture was stirred at 100°C over night, and then allowed to

obtain room temperature. T'o the mixture was added aqueous HCI (I mL, 2 M) and then the
aqueous phase was extracted with EtOAc (2 x 1 mL). To the aqueous phase was added
aqueous NaOH (2 mL, 2 M) and the resulting suspension was extracted with EtOAc (3 x
1mL). The combined organic phases were concentrated and purified by HPLC tfo give 9.8
mg of the title compound (1897068) MS (ESI) 313 (MH"). Purity for MH" (UV/MS)
100/98.

Example

{166JO63)

66 i i ido[2.3-¢][1.4]diazepine
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WD 2005/ 063254 PCT/ US2004/ 043224 Exanple 77 -
3- Met hoxy-1 | -(pl perazin-1-vl)-dibenzoL, f1[1
4] oxazepi ne (189JCB0E) CN N [0230]
WQREE0e26i t r obenzene (141 ng, 1 mmol) and netPyl/US2004/043224
2- hydr oxy-4- met hoxybenzoate (364 ng, 2 nmol) were
reacted according to GP5 to give 33 ng of the title
compound (189J050E) M5 (ES1) 310 (MH). Purity for
MH+ ([@2/15}5) Tooy midur ero7gitropngiedd4S Zrgn2 mmol) and pyridine

o3 REY 2 TRl R EAERE s oL DOt RO B2 g, 2gmmol) end

g reshitFRhknas S8Ryl aobdems¥ratite T O TRBeNZARE Fas dilnted with
364 ng, 2 mol) were reacted according to GP5 to give

1iClpgwashed hveith satpratedcamountiadC8a Fobuoy, dg! (HaiSO.p4epncentrated

%M&}s&qlﬁse&l %@NFOW (%J}\'/eém%ggﬁ/flglnf(efggﬁ%dfﬁry%nne To a mixture of

1nﬁh§&ﬁ§t@fcﬁﬁ§daﬁhnéf(m emn3enrhdlP i’nZEtOH (0.5 mL? was added a mixture of
Chl oro-2 Iuoronltro enzene (175 1 mmol)

Knbiuy(229-thg,dt. 6mymot33nétw8:@r{2 &m,(ls@zmngl) nzwaiml()) 5 mL) and the

R SOOI A
dn@" thVHEsikY /i) 1}[19 Qh @Q}Acfﬁ%) M 2P a3 %4 organic phase was dried
PCT/ US2004/ 043224 Exanpl e

(BlagiQgnd -copedngted 1 Theprasilae avs fakenyip nm&@wmﬁkhe@leﬁiltpﬂoc’c over
ASIE5D Bred a0RRIG) crsb2Rbed s NGO oion, o
RIS, ZohYi@ted and flash chromatographed (SiO;, heptane:EtOAc) to give
mtermediate lactam. The intermediate lactam was taken up in dioxane and added to a
mixture of TiCly (187 pL, 0.187 mmol, 1 M in toluene) and piperazine (73 mg, 0.85 mmol)
in dioxane at 50°C. The resulting mixture was stirred at 100°C over night, and then allowed
to obtain room temperature. To the mixture was added aqueous HCI (1 mL, 2 M) and then
the aqueous phase was extracted with EtOAc (2 x 2 mL). To the aqueous phase was added
aqueous NaOH (2 mL, 2 M) and the resulting suspension was extracted with EtOAc (3x 1
ml). The combined organic phases were concentrated and purified by HPLC to give 20 mg
of the title compound (166J063). MS (ESD) 314 (MH"). Purity for MH" (UV/MS) 100/99.
Example 67 — 2-Chloro-10-piperaziu-1-yl-5H-dibenzo[ b flazepin (189JQ39)

@H
C O -._

N
H

[0216] To a mixture under Ar of 2-chloro-5-(4-methoxybenzyl)-5,11-
dihydrodibenzo[b,flazepin-11-one (1897027) (150 mg, 0.41 mmol) in CH,Cl, (10 mL) at —
75°C was added TiCl, (0.60 mL, 0. 60 mmol, 1 M in toluene) and the resulting mixture was
stirred for 1 h. The mixture was diluted with saturated aqueous NH4Cl-solution and CH,Cl;
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3- et hyl benzoate (332 ng, 2 mmvl) were reacted
according torGP5 to give 20 ng of the title conpound
(189J051A). Ms (ESI) 372 (M1). Purity for MH (UV/ M5)
woQ0dsless4 Exanpl e PCT/US2004/043224
81- 4- Met hyl -1 1- (pi perazi n-1-yl)-di benzofb,, (][1, 4l oxaz
ﬁﬂi e rﬁi’xﬁﬂé%@%ﬁlo[v@g?iﬁ]ogt%nf L4tRn @RhrARRNARS 'ﬁ]e( ?Qe MBere separated.
mml) and met roxy- 3- met hyl benzoat §
tg aguaen® Ip}lasmewas Bﬁmct&eldwah dOHAIngl tol @RIl asdtheecdutined organic

f th | d (189J0Q5 1B 294
R T, SN TS = TH,

R ko G s R

5- Chl B2b712- f Mooa csnlmmnbcefnfﬂi‘le (0.2¥5mhp 0.18 mmndl) lakflin toluene) and

QT;E%YE%W’eg?CQBr Y 2 ﬂéﬂf benég p}tﬁ@l g@ 5_9 q.pdlz 6%%2@1‘0’(60’[8(1 product

¢8@t Jn%EQ@:?pf“ ,\;S)r; %%1(8)%]16 R4 tna ggséeﬁgg% S‘bga% MR at TP Yor 1.5 h. The

lﬁﬁﬁuld%(htl]b@&éaZdébﬁxmmheteﬁﬁ)efatlﬁs,&hal hr\mmdlluted with EtOAc, washed

Vb DUREREA Mt nhPenzol Bl AL ONEREP oo and fach
aﬂom%to eg EO&?E@M@Z?{\&Q@H@ 0—%511%(% gg@%za@g@o/@gf the title

mb re’reacted accordi ng

q:cgnmmnﬂ mes910139)| M&@ampmmm Bﬁﬁﬂ!&'g)r ((JESMS)%@SW
x

n!-

f][I 4]oxazep|ne (189JC51F) [0237]

2-Fl uor oni t r obenzene (142 ng, 1 nnDI) and met hyl
5-bronp-2- hydroxybenzoate (462 A Hmmol ) were
reacted according to GP5 to glve of the title

conpound (189J051F). ES Purity for MW
(UV/ M5) 95/99. Exanpl e ,
2- Brono- 7- chl or o- II-(plpe azia- 1- di benzo[ b, fj[1, 4]

oxazepi ne (189J061G) Cl [0238f
4- Chl oro- 2-fl uoroni trobenzene (175 ng, 1 nmmol) and
nmet hyl 5-bronmo- 2-hydroxybenzoate (462 ng, 2 mol)

51 BB TR O o e MR oo

(fLBRTONSY (X8MEMB) 5 ﬂlﬁﬁhﬁl}&ﬂi N\Mdﬁﬁl%ﬂﬁﬁﬁﬁ&@s pL, 0.36 mmol) in toluene was
PCT/ US2004/ 043224 Exa

afifed BOSdr i 1) O ”?pm HhciesHiinmgrixtarowag stimed for 2 b at 100°C,
Jé‘ a&ﬁangar&’gé -nitr o%@%ze% uor [ gtl'm?ﬂ%)gﬁz mg’ QLFB ml‘?‘}l) AR added, and

thetrbgnlltind- mixture was stirred at 100°C for 3 h, and then allowed to obtain room
temperature. To the mixture was added aqueous HCI (1 mL, 2 M) and then the aqueous
phase was extracted with EtOAc (2 x 2 mL). To the aqueous phase was added aqueous
NaOH (3 mL, 2 M) and the resulting mixture was extracted with EtOAc (3 x 3 mL). The
combined organic phases were concentrated and purified by HPLC to give 6.6 mg of the
title compound (189J016). MS (EST) 330 (MH"). Purity for MH" (UV/MS) 99/98.
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hydr oxybenzoate (304 ng, 2 mol) were reacted

according to GP5 to give 19 ng of the title conpound

(189J054A). MsS.(ES1) 348 (Mt). Purity for M+ (UV/ MB)
wd nsbeds+ Exanple 87 - PCT/US2004/043224

4- Met hyl -11-(pi perazin-1-yl)-8-trifluoronethyl-dibenzo

Bydndpid §8 XZERINAL 1 1(HBABRAIC &ﬁ%&gbgp[l,zx]oxazgpine (189]031)
-Fluoro-3-nitrobenzotrifruoride ny, nmo an

met hyl 2- hydroxy- 3- net hyl benzoate (332 ng, 2 mmol)

were reacted according to GP5 to gi §|15 ng of the

title conpound (189J64C). M5 (ES 2 (MH). Purity

for MW (UV/M5) 100/100. Exanple 8- Fl uor o- |

| - (pi perazin-1|-yD-di benegr[ b oxazepi ne (189J054E)

[ 0241] 2,5-Dif|uoronitro ( ng, 1 mol) and

nmet hyl 2- hydroxybenzoat e (~\364 mol ) were

reacted according to GP5 to give of the title

conmpound (189J054E). Ms (ESi) 298 W. Purity for M+

(UV/ M5) 100/100. WO 2005/ 063254 PCTI US2004/ 043224

Exanpjei¥P - A  mixture  of 870h101‘0-1OH-dibenzo[b,jPE,él]oxazepin-l 1-one
8- Fl uor 0-"3- net hoxy- | 1- (pi perazi n-1-yl)-di benzo /'l {1 o

ABBXALADI nd7 (8OIVEAF) ruppH2]and  2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-

SoRormhey A utREEBeREo D20 piied oy Gink, (N EhMated in capped
1BAGLRY ARG GsstsdChdating @BV, N nitHutef). The reidtlod mixture was
conpound (189JC4F). M5 (ESI) 328 (MH). Purity for

~ daelled( oviadB) tEOEHA0E: ancE_i{»&i-pﬂlé_ g .29 mmpl) was added and the resulting
x%xgﬁ%g\%%llf?g@t(l%éml e f@é Fgég%igrb%«h% as_sijslte%el{]e%%lg (HOL’EI 20 minutes).

Bhed nik s G RNEdncORenge a8d (A5 Yedi@he walTBlteh 89dn pyridine (2 mL) and
2- hydr oxy-3- net hyl benzoate (332 ng, 2 nmol) were

piperarind (3% oug; @i 29%gmpw)aRss addegi The oesplimg roixturpavasihepied in a capped

q%gﬁ_n%f Wﬁ‘é’ﬁ%{ ‘é%]% g’%f:n %&&@3‘;@2@&%)&&%@ &ltéﬁ"é,oﬁ() minutes). The

ALBHRMPasSednk tififa@ed] HilhRd RSB EIOAL add wadhdden#® atek, Fhe organic phase
oxaze ne (189JCb4H) [0244] 2,5-Difl uoronitrobenzene

Wa5@piigd ontorm®TX-Zitenk eprohdngk calulyme b golumpdvasyisbad withdleOH, and

'%%I? %englfod{%ﬁtg]\%gslt %IP € r%@mgp ﬁ@g@@klﬂﬁo tg%é?ééﬁg (g%fof the title

dMportll- (18031 Y, MO (EMS 14 MEVR)PuliBPfol BB (B2/MS) 92/100.

Example 69 - 8-Chloro-11-(4-methyi-piperazin-1-vl
(1891047
/
(\N
"y

10220] A mixtuore of  8-chloro-10H-dibenzo{b,f]i1,4]oxazepin-11-one
(189J029C) (30 mg, 0.069 mmol) and 2.4-bis(4-methoxyphenyl)-1,3-dithia-2,4-
diphosphetane-2 4-disulfide (29 mg, 0.040 mmol) in toluene (2 mL) was heated in a capped

tube using microwave assisted heating (130°C, 20 minutes). The reaction mixture was
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WD 2005/ 063254 PCT/ US2004/ 043224 Exanple 92 - 8-Methyl
| - (pi perazin-I:--yl) dibenzo[b,j]j1, 4loxazepi ne
(189J068A) C/ [0245] 4-Fluoro-3-nitrotol uene (155 ny,
wa 205mk325and net hyl 2- hydroxybenzoat e (304 ngeCRUSHOG/(43224
were reacted according to GP5 to give 24 ng of the
E ) (g :
%dé)trléae td|34 U@?ﬁ}é‘%&‘?‘%%%‘g@d &@ r;“p 3. %%%_%ﬂol§ M) addBY ahli Mhe resulting
mivEtieoxas- [Batretin hppdd-topd ﬁﬁn@mlﬂoﬂmyé asstbtdolerztnf b F2A0PC, 20 minutes).
oxazepi ne (189J068B) [0246] .4- Fluor - 3- nltrotoluen
’ﬂﬁ; 5111 e qu;ngﬂnf:e%eq@pc;&he Zeﬂlﬂ)ﬂ’r Wf’@ (en. up in pyrdine (ez ml) and

EREAPHEISD TR Sl A W SyIDbl, VARG SARREE e e m o copp

(ubagal): om (@Bt )the?aﬁhez(téd-l)usu@umictmwﬁw abibted WvABAR) (160°C, 30

100/9 4- 4, 8-D nmet hyl -1 1. era
eésg ny%mf)ft[lrf \ﬁ?sogpgggmappél (1418*(9@ g:tﬁtCF a]yilwas]hed with water. The
o] 5
g‘rgExl)l/lgr f?as@ %§ d‘}L Zoaﬁ éog%&aledn@h Q'{l‘x) cﬁ%‘h@f&graphed (S8iOy,
tohm&@dOAcMe(dHng ZtG;ZGRS tb @i ¥.8 1i2¢ ofitheofitld bxﬁnpomlkie(ISQJ 047). MS
ound (189J0680C). ﬁ@&ESl 308 (WMH ). Purity for
@S hB@?‘@sforW §§/§2 PCT/ US2004/ 043224

_ le%953 Chﬁsr /

(189J062A) [0248] 2 FI uor o- 3-ni t robenzot ri fl uori de

(209 ng, 1 mml) and nethyl 2- H

hydr oxy- 4- ni et hoxybenzoate (364 , nmol ) were
ng;:éhg of the title

compound (189J062A). MSCKL ¥ (M) . Purity for MW

(UV/ M5) 100/95. Exanple

2-Brono- 1| - (pi perazin-1-yl 3

b,flrl,41oxazepi ne (189J062B) F

2- Fl uor.o- 3-ni trobenzotrifluoride (209 ng, 1 mmol) and

met hyl 5brom c- 2-hydroxybenzoate (462 ng, 2 mmol)

wer e joear} ed 3aCklofd b0 g-diteydedibesrofb, v]azapinmgomf(lsmw) (25 mg, 0.1

title conpound (189J0628) ME (ESL) 426, . Purijt y

ngo Wd(wrﬁ,g)le ™5ty rEaered ag@gq&bg o g4 to glve mg of the fitle compound

A oTOR oA P AP RAIL) burk fczrf\éfsfagwa%%

3-Chl oro-2-fl uoronltrobenzene (352 ng, 2 mol) and

net hyl 2-
Example 71 — General procedure 5 (GP5)

pr omet hyl - di benzo]

[0222} A mixture of a methyl aminobenzoic ester (2.0 mmol), a 2-
fluoronitrobenezene (1.0 mmol) and Cs;CO; (0.65 g, 2.0 mmol) in DMF (4ml.) was stirred
at 40°C for 2h. The mixture was diluted with EtOAc (10 mlL) and washed with 2 M
aqueous NaOH-solution {2 x 5 mL).

[6223] EtOH, H,0, K,CO5 {0.69 g, 5 mmol} and Na,S204 (0.87 g, 5 mmol) was
added to the EtOAc-phase and the resulting mixture was stirred vigorously for 1 h. The
aqueous phase was removed and the organic phase was washed with 1 M aqueous NaOH-
solution (2 x 5 mL) and then concentrated.

[0224] The residue was taken up in DMF (1 mL), toluene (4 mlL) and NaH (60
mg, 1.5 mmol, 60% m mineral oil) was added and the resulting mixture was stirred at 80°C
over night, then quenched by addition of saturated aqueous NH,Cl-solution. The resulting
mixture was diluted with EiOAc, washed with 2 M aqueous NaOH—éqution (2 x 5 mL),
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hydroxybenzoate (453 ng, 3 mmml) were reacted

according to GP5 to give 57 ng of the titl-e conpound

(189J069). Ms (ESI) 314 (& '). Purity for M
wQRMsNE2E90/ 100. -84 WO 2005/ 063254 PCT/ US2004PCHB2RA4/043224

Exanpl e 98 - General procedure 6 (GP6) [02511 A

alixd aNge,Sof,) anmbﬂaéma{éan@ﬁ@ AR Wad ﬁikeﬁ llgcﬁln@i@kﬂne &hd added to a
2- fluoronitrobenezene (0.5 mmol) and

migureotd) Tl OW 8L, i) nwael, &M rin efuere) an@@ﬁemzmb ®. 41Tg1,e5 mmol) in

xtur i | ut with Et CAc .(1 .and ed

Gkt a0 sl irtur ' it ol o-Bi et gt saied alloved o
607806 MmAbRHerafh@STD BB LARAL 8 R1ABE dqudons Bl (3 (3 L.2 M) and then the
t ol uene: hept ane: Et CAc-system, and concentrate

apeouphase svasagedracted with FeBAc (2 xnd )mL). T ﬁlﬁlﬁ&]ﬂa@asmk&b was added
dded dt resulting m.xture was s

neountBE BIRF > Rl e Rk stbeRta s s with HOAc (31 3

In%‘j‘p?ﬁ@tc%%mea d\%@xﬂé‘ Hses Hidre WBRcARIRE, Hﬁ%&'ﬂ\%zs@?" b purified by

was reached ueous phase was extract
HPU&: (3 x) The combi ned organi c phases were dried
T . B

DI ) 7, ADCH b’y D X '.4. - 3
Na28204 (O 44 g, 2.5 mml) in water vvas added and the
resulting mxture was stirred for Ry The m xture was
diluted with water and washed w £h 1} M aqueous

NaOH solution (2 x 5 nL and t hen ved (Na2SO4) and
concentrated. [0252] Th ’
CH3CN, 1-ethyl-3-(3- dlme am ngprepyl ) car bodi i m de
hydrochl oride (143 nmg 0.75 DIQ
hydr oxybenzotri azol e hydrate (160 T 0. 75 nmol ),
triethylamne (311 isL, 2.25 mmol), and

N, N-d yl {b‘ﬂw | t Nnty) 5 .
added Tﬂg r?s]% ti n% f&ho%tgﬁé{‘v\gééﬁ Iheate g| n]L almc?:lag gldld methyl 2
hynlwcybsmzmgtm(’:’@ﬂ ang Ve nasd) siesdrebetad iaogprdihg 06: GHDtonging 36 mg of the

Wi SlDReRhaMbsEsabl sy, Haritoi (D I MSHAES2.

Eﬁﬂﬁ:ﬁé‘ 7§ at1depi ey i ?Sﬂﬂ&i‘ﬁe%ﬁb h ﬂkaex%ph{é ggsgmrge) and

added to a m xture ot TICL4 M
in toluene) and piperazine (O 22 g, 2 5 nnDI) in

di oxane at 50C. The resulting @e was stirred at
100C over night, and then allowed tg obtain room
tenperature. To the m xture vRs d aqueous HCl (3
m, 2 M and then the a S phase was extracted

wth EtOAc (2 x 4 n). T s phase was added
aqueous NaOH (6 nmL, 2 M and Pheresul ti ng suspension
was extracted with EtOQAc (3 x 3nL). The conbi ned

organi ¢ phases were concentrated and purified by
} { PLG02Exlanp 2efli@Bonitrobenzene (141 mg, 1 mimol) and methyl 2- hydroxybenzoate

é?% n&ppﬂlgvel Q\Xalré %elacgeﬁl zR:cor mgntolGﬁg )to %w%eg] 5 mg og' the title compound
(189J048B). MS (ESD 280 (MH"). Purity for MH* (UV/MS) 99/99.
Example 74 — 7-Chloro-11-(piperazin-1-yl)-dibenzo[,f]{1.4]oxazepine (189JOS50A

@H

S

-76-




(189J063A) -85 WD 2005/ 063254 PCT/ US2004/ 043224 [ 0253]

4- Fl uoro-3-nitrotoluene (78 ng, 0.5 mml):- and net hyl

5- br onp- 2- hydroxybenzoate (231 ng, 1 mmol) were
woeeistoesksaccording to GP6 to give 13 ng of thePCis2oet/043224

conpound (189J063A). Ms (ESI) 372 (MH). Purity for

M+ (UV/ MS) 100/ 100. Exanple 100 -

7-Chl oro-4-nmet hyl -1 1- (pi perazi n-1-yl)-di benzo[b,flI[1,4

1oxaz@é27\]e ¢18900e3 Buomnitbef@264{175 mg, 1 mmol) and methyl 2-

RirRyPeSoaie B A 2 )itz MERBHARAS OFSHaBro L7 m of the

%@@2&%@%@3@%%&%%@8@ STRUELH Ay R O oo

= a2| n-1-yfl _di benzo b f 1 4] oxazepl ne (189J064)
0 a mxture of 8-bronp- 1 OH dibenzo
[bj][1, 4] oxazepi n-11-one (189J056) (30 ng, 0.12
nunol ), benzene boronic acid (18 mg:N®. 15 mol ) and
K2CB (34 ng, 0.24 mmol) in deox§ygeni sed
tol uene/ EtOH/ H20 (1.5 nlL) was add
tetraki s(triphenyl phospHin ~~ d| un( 0) (catalytic

anount) and the resulti ng ture s heated in a

capped tube in a m crowave™ove , 15 mn). The

m xture was diluted wth EtOAc ed with saturated
aqueous NaHCOB-sol ution, dried (I\Ia2§@4) and

concentrated to give crude 8-phenyl |actam A mxture

of the internedi ate 8-phenyl |lactam in dioxane (1 nl)

was gozzs] t ommmtmﬂﬁm@ﬁlnﬁbéﬁzéné gmzngru m&o%nmthyﬂz ~hydroxy-

Min toluene) and piperazine
fimsthanbearoso GodThe Zaswhwerg rmcf@rlmceordm ts ﬁPrSrte cgnaat 6 8 mg of the

0 [ d tg bt ai
P Bl s M R AT 2 Bl 0 Vs s
ROMO63264 PCTRUSINOH-BEEIR% 1at£ndﬁ;@ta§mbmn(d$bdﬁkorb2ﬂr'YDmoxazepme
and then the aqueous phase was extracted wth EtOAc (2
To the aqueous phase was added aqueous NaC]—|
(6 M., 2 M and the resulting suspension was
extracted with EtOAc (3 x 3 nl). T ,_ponbi ned organic
phases were applied onto a SCX-%i exchange col um.
The colum was washed with I\/EC]—| a then t he product
was eluted with NH3 (7B =M@ concentrated and
purified by HPLC to

[0229] 5-Bromo-2-fluoronitrobenzene (220 mg, 1 mmol) and methy! 2-hydroxy-
4-methoxybenzoate (364 mg, 2 mmol} were reacted according to GPS5 to give 14 mg of the
title compound (189J050D). MS (ESI) 388 (MH"). Purity for MH' (UV/MS) 100/100.
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give 16 ng of the title conmpound (1895064). Ms (ESI)
356 (M#H). Purity for M# (UV/M5) 100/ 99. “Exanpl e 102
- 8-Chloro-I I|'-(piperidin-4-yl)-5Hdibenzo[b e][1

WA pHsArEp ne( 160FE67A) Cl [ 0256] 4- CBZ- pi per i RAHURS04/043224
i odi de (generated from of 4-CBZ-piperidyl iodide (345
Fmple 97 000 kthidg -1 9-(ZioBazieL-3l)- e Sl 0 meiaaasiag ((89I850E
rimol) was added at to a solution o
8, 5-di chl or o- 5H-di benzo[ b, e] [ 1, 4] di azepi ne (160FE64)
(106 ng, 0.4 nmmol) and PdClZ(PZ{F:ﬁ‘(lS ng, 0.04
mmol) in dry THE (2 m). The reactisn was shaken for
16 h and then quenched by thg 2ar'ti on of aqueous
saturated NH4Q -sol ution @ resulting mxture was
extracted twice with eth d conbi ned et herea
phases were washed with brin@ apd/dried (Na2SO4).
Filtration foll owed by concentratiog at reduced
pressure of the organic phase gave a crude product.
BBr3 (100 |I) added at -30C was added to the crude
product dissolved in CH2ClI2 (1 m). The reactjon
t enpel023Qr e ReRluemmitrobenasny (1AL rwasdd nogol) omd pethyl 2-hydroxy-4-

i ndicated co ete conversion of, the st.arti tari
R ERsREoRE B oS £ Rartrdugh 5Py SRAR HL0 35 meor e
e on§Rehi @TRITOSOEY. 8IS 91 @@IHY). PhasoneE] 100/100.
with bri neQand dr]ig)(red ( ZSM)@éit)ltra?iefon fol | owed )bf/ ,
Eoadat r 280 om 4 bldroe 2anatihexysh i ipesanin 1 31 -dibenazo] b f1[ 1.4]Joxazepine
whi ch was purified by HPLC to give 2.3 ng of
t+e conpound (160FE67A). M5 (ES1l) 312 (M.
Purity for M+ (UV/ M5) 99/96. WD 2005/ 063254
PCT/ US2004/ 043224 Exanpl e 103 - NH
5- Benzyl - 8-chl oro-|1-(piperidin-4%yl))>5H di benzo[ b
e][1 4] di azepi ne (160FE67B) [ ] 4.4 ng of the
title conpound (160FE67B) sy ated as a by- product
in the synthesis of Exanpl D2. ES1) 402 (MH).
Purity for M+ (UV/ M5) 8b/8T. e 104 - Ceneral
procedure 7 (GP7) [02581 A mi xture of., a 2- am nobenzoi c
acid (1 eq.), a 2-fluoronitrobenezeng (2 eq. or 3
eq.) and K2CX (3 eq.) in DVF was heated to 100 for 2
hour then allowed to obtain roomtenperature. The
or ganjoe3phas &-Uhlsreez-fluantnétbbehzdre @175 dgaAhuwendsada@ethyl 2-hydroxy-

‘g’g{eﬁiﬁg@&%ﬂ{ék3ﬁ4ﬁ%§a§] ggfgclg}g %%ar%gﬁ?g&] g@ﬁ?@i{f{soe(\gﬁéﬁt give 6.7 mg ofthe
it 1 s550B0B PR sh 08 00t PhARTS: MAT A ARY 5156

concentr resi due was taken up .
ExanploH a@19d a—s ol &1Chimo-dfmACOR! -(phpaeagin- 1 i Bdibiia2Bb fiiL .4 Joxazepine

55 eq.E in water was added and the resulting m xture
I ed for 1 h. The

NH

Cl N N\)
UQD

[0232] 5-Chloro-2-fluoronitrobenzene (175 mg, 1 mmol) and methyl 2-hydroxy-

3-methylbenzoate (332 mg, 2 mmol) were reacted according to GP5 to give 34 mg of the
title compound (189J050H). MS (EST) 328 (MH"). Purity for MH' (UV/MS) 100/100.
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m xture was concentrated and the residue taken up in

Et OAc. The mixture was acidified wth agueous HO (2

M and then the aqueous phase was extracted with Et OAc
w032005/06305d t he conbi ned organi c phases were PCT/US2004/043224

concentrated. [02591 The residue was taken up in

ﬁ?&rﬁﬂ@ anfgbl t hel,_ r e§-%5ﬂ19-gf-lmﬂﬁgligl ﬁ‘pﬁ@’?z\}mﬁﬁ-il[ fibefMo B 4loxazepine

WigomosSeAur at ed aqueous NaHCGB-sol ution, dried
(Na2SO4), concentrated, and flash chromat ographed

(Si @2, heptane: Et OAc systen) Exanple 105 - 8-Bronob-5
10- di hyddr o-di benzo[ b, e][i. 4] di azep H- 11 - one
(166J031) WO 2005/ 063254 PCT/ US20 / 43224 [ 02601

5- Brono- 2-f | uor oni t r obegzene 7.4 mol ) and
2-am nobenzoic acid (0.50 ) were reacted
according to GP7 to give 331 e title conpound
(166J031). Ms (ESI) 289 (MWMH). for MH (WV)
93%u. Exanple 106 - 5, 10-Dl hydro-4di benzo[b el f

1, 41di azepi ne-11-one (160FE15A) H [02611

2- Fl uoroni trobenzene (847 g, 6 nun

| .
2- ani WBB3hz oixcBranat2{perpnitippenzeng (%4!1 Lveyrol} aylapethyl 2-hydroxy-
?%@%@%yﬁtg @7111%2%&;81) 179 P&cRb a‘i:&ﬁdfn'g th GELIPYYE 90 mg of the

Btdtarppama, (l@]dlshmlrms QESBBZD M) Purity for MH" (UV/MS) 100/100.
e][l 41d|azeo|ne 11 one (160FE15C3 H [ 0262]

e ) {piperaa gaslibenzof bthlhiHodamepine (189JO51B)
2 an1noben20|c aC|d (274 ng 2. O nnol) were reacted
according to GP7 to give 100 ng of_he title conpound
(160FE15C). Exanple 108 - du>
8, 5-Di chl oro- 5H di benzo[ b, el Fl , 4Ndivazepi ne (160FE64) C
H [02631 N, N-di net hyl ani | Us<1 m, 40 mmol) and

m,

phosphorus oxychl oride (2% nmol ) was added to
am xture of 0O
8- chl oro-5, 10- di hydr o- di benzo[ b, 1, 4] di azepi ne-
11-one (2.45g, 10 mmol) in dry t'oluene (20 nil). The
m xture was shaken at 95C for 2h. The tenperature was
t hen as S [ apid i n
phospﬂ%?ﬂg gg@@ﬁﬁbrl gﬁéégeéﬁgno Jn%%g¥gd§%£dﬂahﬁ thmbxy3
pehybensatss{360 nay) 2ahol) wape rehbtied nexwading igGBS ko gas 1.8 mg of the title

semeend IO SRS M8 T 2o iyofh budiBaN i v Sore e
E&ﬁiﬁ#ﬁ e ‘_‘%ﬁ shak eg—f?&) 8 ACcH19%- PR Hazid 1) &BRE 41oxazepine
was en ecr ease an j

{189J051D)

NH

N
o Br
[0235] 5-Chloro-2-fluoronitrobenzene (175 mg, 1 mmol} and methyl 5-bromo-

2-hydroxybenzoate (462 mg, 2 mmol) were reacted according to GP5 to give 21 mg of the
title compound (1897051D). MS (ESI) 392 (MH"). Purity for MH' (UV/MS) 100/100.

-79.



ether was added to the reaction mxture. The ethereal
phase was washed with saturated -89 WO 2005/ 063254
PCT/ US2004/ 043224 aqueous Nad -sol ution, dried

W@ p2/863234 and finally concentrated at reduced BSflEds(p4043224
The obtained oil crystallized upon standing at room
ERARAE 84 U Dﬁ%ﬁMSﬁl h&&ﬁﬁ-@ 11881818/ 184 BRAJepBRYE39TO5 1E

g € compoun .

(CDC13) S 7. 61 (dd 1 H J= 1.4, 7.8 Hz), 7.31 (dt, 1

H J= 1.5, 8.0 Hz), 7.15 (d, 1 H/J¥H2. 5 Hz), 7.02 (m

2 H, 6.66 (dd, 1 H, J—lO 7 ), 6.58 (d, | H,

J= 8.4 Hz), 4.94 (bs, %rl—l) (CDCl3) S 157.2,

152.4, 140.3, 138.9, 1 31 129.7, 128.5,

128.0, 127.0, 123.5, 1219. anpl e 109 -

8-Chl oro-11-meth | sti o

ul fanyl - 5H di benzo[ b, el [ 1, 4] di azepi ne(166J050) CI H

[0264] A mixture of 8-chloro-5,1 0-di hydro-dibenzo[ b,

e] [ 823]di azéppme-2-lkorooit@befZefo (289, m2, 05nmd)| dndanethyl 5-bromo-

4-bi 4 met oxyphenyl) 1, 3-dithia-2,4-diph het.ane-
éh&h O¢ A 2opgio]) were gsisief! aorpn 3&%@@{ i §iy§ 0.7 mg of the

f}%@%%%%%%8‘25‘?%?‘?”%@%?%%@@@?‘2% SENEL TAMS) 94199,
H:Ginh2e 84 heBane- B -@igcradn-1)vik-dibenxcgs APD4 Joy andpiid¥d 89JO51F)
|nterrred| ate thiolactam To a m xture of the
internediate thiolactamin THE (10 nlL) was added Mel
(633 L, 10.3 nmml) and the re It Phg m xture was
heated at refiux for 4 h. The re was concentrated

to give 610 ng of the cruden 'tIe conmpound (166J050)
(purity 509 . Exanple 1
- NN- di et hyl ( 2- br onobenz an] 010) O N' L, Br

[0265] To a m xture of 2- br ofo zoyl chloride (3.5 g,
16 mmol) in CHRCI 2 (50 nL) at 0C was added

diethlamne drop-w se and the
resulld n?%gwen%aée%%v@&? t B8o bl aﬁnﬁlq:ﬁ) od methyl 5-bromo-2-

*%@%85%%2( 464 b, 2TV o Rlopitie REIBRE 10Teh4% 10,mg of the

tammnmsummsm)uqumms (B/Eﬁ Driatrig fadUEBYETV/MS) 95/99
_ed (Na2sO4) ndconc? ro ed

e

AR A ¢ D 259 ‘_j

13 S754 1 7.32 1 722 2"
LHr—zgwé,?ds. (Zn 1H, (3m33 (:10 1H), (m13 (:10 2 H, (mza
(t, 3 H J=7.2 Hz), 1.05 (t, 3 H J =

@H

[0238] 4-Chlore-2-fluoronitrobenzene (175 mg, 1 mmol) and methyl 5-bromo-
2-hydroxybenzoate (462 mg, 2 mmol) were reacted according to GP5 to give 17 mg of the
title compound (189J051G). MS (ESI) 392 (MH"). Purity for MH" (UV/MS) 100/100.
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7.0 Hz). 13C NMR (CDC13) S 168.5, 139.0, 132.8, 130.0,
127.61, 127.59, 119.3, 42.8, 39.0, 14.0, 12.6 -90 WO
2005/ 063254 PCT/ US2004/ 043224 Exanple 111 -
w|[20ds/deBtsar o- 2- net hyl phenyl PCT/US2004/043224
- (4- met hoxybenzyl ) - ani nol - NN+ di e '

t oxazepine

my(m F4ch|or02nethylanlllne(1 01 g, 715 mml)
I'n deoxygeni sed toluene (14 nlL) was added NaO Bu
(0.74 g, 7.7 mol ), rac-BINAP (110 in-., 0.17 mmol)

and Pd(QOAc)2 (18 ng, 0.08 mol) a{lﬁ Hhe resul ting
m xture was stirred undeg Ar for_ 80C. The

mxture was filtered tHrdug C e e, concentrat ed and
fl ash chromat ogr aphed Si ept ane: Et CAc, 10:1-4:1)
whi ch gave unprotected int iatone (1.50 Q)

cont ai ni ng about 15% i mpuriti es® [\@267] The ni xture

containing the internediate was dissolved in DVF (20
m.). p-Methoxybenzyl chloride (0.90 n, 6.6 nml) was
added{G%38] t h&nFlNaia- %ﬂltmbegzot@l@nww 60506 1 nmmq%)sraaﬂ methyt 2-

aéir%gj\ﬁaep?%gedgit%ﬂrpor &rﬂr@ﬁy Sierg {ﬁ'uéteil %?(?c’o% 1hg g r?g;S {%) ive 19 mg of the

fue B&Hﬁ 1999disuhgMST(ESHUB BB aavieofts MIFHPBMS) 100/100.

solutlo he mxture vvas dI|L1Ited vvlth EtOAc vvasged

[@Sg%l concentrat ed and flash chromat ographed

luene: EtOAc 10:1) to give 1.66 g (68% of
the title compound (189J026). 'H NMR (CDCI3) 8 7.35
(m 2 H, 7.20(m 1 H, 7.09-6.9 NH4H) 6.91 (m
2 H, 6.80 (m 2 H, 4.84/4.54 ( = 16.2
Hz), 3.74 (s, 3H), 3.1&(m 2H) ! (m 1H), 2,48
(in, 1 H, 2.17 (s, 3 B, H J=7.2 Hz),
0.97 (t, 3 H J=7.0 Hz), 13) S 169. 6,
158. 7, 146.53, 146.51, 137. 130.9, 130. 4,
129.6, 129.3, 128.7, 127.8, 127.4,/126.3, 122.8,
121.4, 114.0, 57.1, 55.3, 43.3, 39.0, 19.1, 13.9,
12.9. MsS (ESI) 437 (MH). WO 2005/ 063254

PCT/ URXaa¢/ O@ﬁﬁ&mb@nﬁthﬂuoﬁde (209 mg, 1 mmol) and methyl 2-
2- Chl or o- - et hox%/benz

@dxhﬁdn@bwib@rﬁwp 14333 @geg Hm@ﬂlwgmeaqmmr@ to(5PS to give 15 mg
of the title compound (189I054C). MS (ESD 362 (MH"). Purity for MH' (UV/MS)

1006/100.
Example 88 — 8-Fluoro-11-{piperazin-1-vl)-dibenzo[ 5 f][1.4loxazepine (189J054E)

@H

3

[0241] 2,5-Difluoronitrobenzene (159 mg, 1 mmol) and methyl 2-

hydroxybenzoate (304 mg, 2 mumol) were reacted according to GP5 to give 14 mg of the
title compound (189J054E). MS (ESI) 298 (MH"). Purity for MH" (UV/MS) 100/100.
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[0268] To a m xture of diisopropylamne (1.09 nm, 7.8
mmol ) and N, N'N,-N- tetranet hyl enediamne (1.17 nL, 7.8
nmmol) in dry THE (19 nL) at -20C was added n- BulLi
W 2008463754 1.4 M in hexane) and the resulting PCRUSZ004/043224
was stirred at -20C for 5 mnutes Then a mixture of
R o DEY - be IIn oxazepine
(dB&!G’SﬁE)(BS m.) was added and the resultl ng mxture
was stirred at -20 for 4 h. The reacti on was quenched
by addition of saturated aqueous N1140-sol ution. The
m xture was diluted with Et OAc, S with water,
dried (Na2SO4), concentrated, andyflash
chr omat ogr aphed (Si O2, t,:ol enepheptane, 7:1-1:0) to
give 665 ng (59% of the c und (189J027). 1H
NMR (CDC13) S 8.15 (dd, 8.0 Hz), 7.43
(m 1H, 7.24 (m 4 H), 7.17?d H J= 8.6 Hz),
7.12 (dd, 1 H J= 2.4, 8.6 Hz), 7.00 (dt, I H J=
0.8, 7.0 Hz), 6.81 (m 2 H), 5.09 (¢, 2 H, 4.00 (s, 2
H, 3.75 (s, 3 H); 13C NI\/R(CDClS) S 190 3, 159 1,

149.5, 146.2, 134 1 132 4 129
129. 010242k 62 %QYﬂ@fOIEEBB%EGIPz 5§/ mgy ] gDy gi Hiothyl 2-hycdroxy-4-

ibhaRyaeiZode (42 e, MRhdiphore Gcl MdoraRE 9IRS fidive .6 mg of the
tiged Mpmﬂﬂ%(ﬁﬁ%pm (BSIPB24 (ummmr M:E@f(UwMS) 100/100.

5 chl or o- 2 nltrofl uorobenzg e1
. h 4 - 1 -

@%&20@ (652 ng, 2 mml) and the resulting
' s stirred at roomtenperature for 2 h. The
m xture was diluted with CH2Cl 2, washed with water,
dried (Na2SO4), concentrated and @Hﬁ -92 WO

2005/ 063254 PCT/ US2004/ 043224 chr matlogr aphed ( Si 02,
hept ane: t ol uene, 1:10- 154) to
title conpound (1895009) N
HJ=2.4 H), 7.94 (m 1 5
(dd, 1 H 2.4, 8.6 Hz), 6.9 (@,
(s, 3 H. Exanple 114 -
2- Am no- 4- chl or ophenyl sul f anyl ) - benzoi ¢ aci d net hyl
ester (1897011) [0270] To a m xture of
2- ( 4- {RUBY 0- 2, hilkiflesrphitiopbsghd aWA9) -ibgnzdi enmel)d and  2-hydroxy-3-
met hyl ester (189J009 232 i.n Et 5 .
weihyiheazeniE 2 She2 R b%%rﬁe 1 agecgingefy @}”S&H G b of the e
eM‘gq r t rq,pﬂ.ﬁ(ﬂj\m
n&utr?thgg@@dj%@ rgglf) lg %g-g?tf; ea ed with ice, gg{gmm
Ek'ﬁﬂ ] s Ainyiag direnheld, /1{ 1.4 loxazepine
Et OAc_was added and the slurry was flltered t hr ough
he Et CAc-phase was washed wth water and
bri ne, “dri ed (Na2SO4) and concentrated to give 149 ny
(70%9 of the title conpound (189404 . ' H NVR ( CDC13)
S$802(dd, 1 H J=1.6, 7.8 Hz)/ \)39(d 1 H J=

e

[0244] 2,5-Difluoronitrobenzene (159 mg, 1 mmol) and methyl S-bromo-2-

\Y/

00 ng (92% of the
CDC13) S 8.15 (d, 1
46 (m 3 H), 7.34
, J= 8.8 Hz), 3.82

hydroxybenzoate (462 mg, 2 mmol) were reacted according to GP3 to give 11 mg of the
title compound (189J054H). MS (ESI) 376 (MH"). Purity for MH" (UV/MS) 100/100.

-82-



8.2 Hz), 7.29 (m 1 H), 7.15 (dt, 1 H J= 1.2, 7.8

Hz), 6.87 (d; 1 H J= 2.2 Hz), 6.80 (dd, -1 H J= 2.2,

8.2 Hz), 6.76 (dd, 1 H J=1.2, 8.0 Hz), 3.96 (s, 3
wbhooskossrpl e 115 - 8- Chl or o- 10H di benzol b, j ] [ IPCT/US2004/043224

4] t hi azenom 11 -one (1897013) C [0271] A mxture of

0.71 mml, 2 Min toluene) in CH2C12 (3 m_) was

stirred at anbient tenperature fo i days, and then

wat er was added carefully. The i xture was dil uted

with CH2C12, and was aci dified, w2 M aqueous HCl .

The organi ¢ phase was sepafayed, \dried (Na2SO),

concentrated and flash chtong t ogy/apied

(hept ane: Et QAc, 5:1-3:1) to giQ€ nmy (29% of the

title conpound (189J013). Ms (ESl1l) 262 (MH). WO

2005/ 063254 PCT/ US2004/ 043224 Exanple 116 -

2- ( Chjoeast 2- i FineroPhanohleriRengddsc agl d IMebhidbl) esdn@l methyl 2-
(189JCR9A) CI [0272] Cs2CO3 (1.30 g, 4 mml) was added ,
hydrexyieraaatee(30¢ Bg.chmerd) pererfietqiest ReFOFBRL Hy BWS to38we 24 mg of the

2 _nmmol.) 5
el RDeSR My Ryt REECF PG fr Marreshooms
skihgled 98 I QOMILRIPEKABUKGhION -BiferazkD -yl KbeiA {5 MEIS4loxazepine
diTuted with CH2C12, washed with water, dried
, concentrated and flash chromat ographed
(Si 02, heptane: Et OAc, 10:1-4:1) to give 505 ng (82%
of the title conpound (189J029A?§j‘ NVR (CDC13) 8

8.02 (dd, 1 H, J=1.8, 7.8 Hz), 7. d, 1H J =1.9
Hz), 7.59 (dt, 1 H J= 2.0, 7.6 7.39 (dd, 1 H, J=

2.5, 9.0 Hz), 7.24 (dt, 1.2, 7.6 Hz), 7.13
(dd, 1 H J=1.2, 8.0 Hz), 4(

H J= 9.0 Hz),
3.77 (s, 3 H. Exanmple 11 @ 10H di benzo[ b
I[1 4l oxazepin-I |-one (189J@9C) c\ [0273] Pd
(catal ytic amount, 5 % on carbon) added to a

sol ution of 2- (chIoro-2-nitro-phenoxy)-benzoic acid

met hyl ester (189JQ29A) (505 ng, 1.64 nunol) in EtQOAc

(20 4@nd  UebRSHb i AGudR X145 embas e gﬁ&%&ﬁ 1 2-hydroxy-4-
nlf)zagrqn foFl 48 h, th%n # te\régd thro}ljgh celi YRy

maﬂhoxyhmemw &ddmgTh enm@ Mctmereaa:sd tedosding po iGP 5t tol gmené"z' mg of the

il et (0S80 A7 it 24 (B, UG b MEL PG dobos.

Eﬁ(&ﬁm@b@mﬁ&mei £01-eeaehRd AYddReiob el 8¥O58C
agueous -SO

uti1on. e resulting mxture was
diluted with Et OAc, washed with water, dried (Na2SO4),
concentrated and flash chromat ogrdp (Si02,

t ol uene: Et OAc, 4:1), which gave 51

o

O

[0247] 4-Fluoro-3-nitrotoluene (155 mg, 1 mmol) and methyl 2-hydroxy-3-
- methylbenzoate (332 mg, 2 mmol) were reacted according to GP5 to give 24 mg of the title
compound {189T058C). MS (ESI) 308 (MH"). Purity for MH' (UV/MS) 100/98.
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(42% of the title c d (189J029C). 'H NWMR (CDCl 3)

onpoun

5812 (bs, 1H, 7.95 (dd, 1 H J=1.8, 80 Hz), 7.54

(dt, 1 H J=1.8, 8.0 Hz), 7.29-7.19 (m 3 H), 7.08

w@ cdabsoé32s4 J= 2.3, 8.6 Hz), 7.04 (d, 1 H J= 8CBUD4/043224
VS (ESI) 246 (MH) . WD 2005/ 063254 PCTI US2004/ 043224

O
(ﬂQﬂZgQAJo a mxture of 5 chloro 2- nethylphenyl
i socyanate (100 L, 0.73 mml) in CCl4 (2 nlL) was
added sul furyl chlorlde (118 L, 0.88 mmol) and 2,2
azobi s(i sobutyronitrile) (catalytkék‘ unt) and the
resulting mxture was refl uxed for The m xture
was allowed to obtain Fo : .ture then dil uted
with CH2C12, washed wFfth% 8d_aqueous
NaHC03- sol uti on, dried (NakSeA soncentrated. The
m xture was taken up in benzerfd ) and a m xture
of AIC13 (160 nmg, 1.2 mmol) in benzeng (1 nL) was
added. The resulting nmixture was stirred at 80 for 4h,
and then allowed to obtain roomtenperature. The
m xture was filtered through a shor&g&olunn (S

hept Al ond-Flicro By nitgbgizggifas opitor T {eal] apg methyl 2-

@8@ %e&@aa]e%gt%i (%éi &%2&9@%@% %&’ge% éogéndﬁﬂ_g tf’_%Pﬁ to give 12

ig betﬂza 1itld crhpaiid (1BOHD6IAL.MS (BSH 3HzMHY). FrriynforZMH" (UV/MS)
1&, 07 (m 2 H), 3.92 (s 2 H. M (ESI) 244 (M)
M%pl e 119 - 8- Bromp- 10H di benzo[b f][1

ﬁlg&ﬁ# %' nI :}I :hr&ﬂg 1(1%? j%?a@?%llﬁﬁ%- -ﬁli}}@_ %@ﬂé‘ﬁlﬁ-?beéﬁ Ji[1.4]oxazepine

(bsm2B f | uor oni t r obenezene (0.62 ni, 5.0 nmol) and
Cs2CB (3.3 g, 1000 nol) in DVF (12 nL) was stirred
at 40C for 2h. The m xture was diluted with Et QAc and

washed with 2 M aqueous NaCOH soldti'®n. To the
Et OAc- phase was added EFOH, H20, 3 (2.8 g, 20
nnnol ) and Na2S2M4 (3F 0 ) and the resulting

m xture was stirred vi gor y or. 1 h. The aqueous
phase was renoved and the ﬁ @- B was washed
with 1 M aqueous NaOH sol utionh amg’t hen concentr at ed.

The residue was taken up in DMF (1 nL) and then

t ol 60% |
i nerld4 .|)2m‘?é\u€0a3d1a@rag @@%dﬁé@f R el?a?%mmlﬁ brome-

ﬁ@t&rsg%rg% %0 aque% ?h%}fi)c‘fgsglg%%%%&%eé) é|r6e§ﬁfj “ %ﬁ’@ 11 mg of the

titiodosipeund 61 SOTOGa2 R M (Esmnmavm\m@m@ fiok ma:*z(LWMS) 100/100.
aqueous I\Ia()—l- sol i.ltl on, dri ed %Na )

PCT/ USZOO4/ 043224 coI um, concentrat ed and
- crystallised from heptane: Et 0Ac t(e.,\gjive 130 ng of the

title N\)

[0250] 3-Chloro-2-fluoronitrobenzene (352 mg, 2 mmol) and methyl 2-
hydroxybenzoate (453 mg, 3 mmol) were reacted according to GP5 to give 57 mg of the
title compound (189J069). MS (ESI) 314 (MH"). Purity for MH" (UV/MS) 100/100.
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compound (189J056). M5 (ESI) 290 (MT). Purity for MN

(UV/ M5) 100/160. Exanple 120 - General -procedure 8

(GP8) [0276] A BOC-protected diamine (1.8 eqg..) was
wadohasméeixss 8- chl oro- 1| 1- PCT/US2004/043224

met hyl sul f anyl - 5H di benzo[ b, e] [ 1, 4] di azepi ne(166J050)

FRAAHIE YRR ine. The resulting
m X urg vvaqge eilal fbl}dré‘s éﬂs ed tube at 110C for 66 h.

The nj0261F e \mSmmmnce;mt b abethyd nemidvbentiid uésed \{d O mmol), a 2-

fEEI—QCLZ rlfl uoroacetic acid %ﬁ 1- ratléz The resul ting
rpiTebeRegens (Ory wErolk angrbnEfb (P 8fsed & meb 1B UME (3 gxﬂp) was stirred
Anghohep £4n %ﬁﬁ&@%ﬁ? waylﬁlu'iﬁkvgﬂ%o‘ﬂsgo%ﬂ B hed with 2 M

CH2C12 and was aqueou
AMabGB3NsOHeolwion (Thes affgadiial H8OE), vasceapstbd, elthsh Rhon@tographed

Q%EC:: 2 ion excha@g& colum,. The colum was washed with
tolypne-hapiame i@ Agsydem): i sorqentaigd v Rerresifie vas takemup in THF

NGEE), 2. 1OBEERNTAORT 3N w RUALY S8 B0 L1 e FESATR s Hiked s s0vC

for 1), a6 S}hen-4b Mmd) kd dbtainZdowi-tefieayire. MR uedHOE 0D Mas bdded until 2

NH G [0277]
i eﬁﬁo‘gf%ﬁ" lﬁ@}f‘?ét R adnepunpiass W%l%@ﬁ%@‘ﬂ B BtOAR G 2z dipe combined

et 30 Nore 07 (s R0 P TR AN The ssificavnoyq b in BrOR

anda Wixtere o(fEQCﬁig (o 05 2, 2056 Imuk ked Nagh0e d0.4¢ go?. dlrﬂﬁol) Qn water was
8tog|ve% of the title co%und (1667051

qggecé 1eFo5H tmgmuxhpsg Mag ytufr@q, fi e way dijute with water and

I 2
Vi LR T i et &%%}%%5% QgpSO) and
c[oﬁéeiﬁ]ated
R L e Lo WO

RSB  OF AAB 08( , 1

hyéecdybehzattanii iygrdte (1@8mizp 0Fisvamd])5 uﬁ@hﬂﬁmiﬂaeeul il 2.25 mmol),
(136J055) MS (ESI) 327 (Mr'). Purity for

qﬁ@?f%@m&y ?wdl%ﬁtﬁ}yg psgunt) were added. The resniting mixture was

I%flt}%lg)lggy@d?)g E![b Lgﬁ{%zl@gc?ﬁwﬁée\fc Js&éﬂj:g g%é%%t‘mb"c, 10 min), The mixture

was diluted with EtOAc washed with saturated agueous NallCOs-solution, dried (Na,SO4)

ol

and concenirated. The residue was taken up in dioxane and added to a mixture of TiCls
(0.55 mL, 0.55 mmol, 1 M in toluene) and piperazine (0.22 g, 2.5 mmol) in dioxane at
50°C. The resulting mixture was stirred at 100°C over night, and then allowed to obtain
room temperature. To the mixture was added aqueous HCl (3 mlL, 2 M) and then the
aqueoﬁs phase was extracted with EtOAc (2 x 4 mL). To the aqueous phase was added
agueous NaOH (6 mL, 2 M) and the resulting suspension was extracted with EtOAc (3 x
| 3mlL). The combined organic phases were concentrated and purified by HPL.C.

Example 99 _~  2-Bromo-8-methvl-1]-(piperazin-1-yl)-dibenzo[5.fl[1.4]oxazepine

(189J0O63A)
(\NH

.
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C [0279]
8- Chl or o- 11- net hyl sul f anyl - 5H di benzo[ b, e][ 1, 4] di azepi
ne (166J050) (100 ng, 0.22 mmol) and
w@200se625Hhut oxycar bonyl ani i no) pyrrolidi ne (73 PgT/US2044/043224
nmmol) were reacted according to GP8 to give 8.1 ng of
the title conpound (166J064). Ms (ESI) 313 (MM 5.
Purity for MW (UV/ M5) 100/94. Exanple 124 -
(8- Cnlioas s} 5H4dFloenzdplircedipdned [ azgp0h- tnol) and methy! 5-bromo-2-

}[)(@gcé@:};egzro%lcé 2|3r11 1121g, J mmmelg I\qx/\él‘e reactg accorglgéotg O(EPGCI to g1ve|_1|3 mg of the

tﬁleecc“?of 0318% @?%é%%ﬁ%@f%ﬁﬁi%@@f&h&ﬁf@@'ﬂ@éﬁ*ﬁ’bonoo.

ERmil@- anofonet hy¥-ChlordH4ihethyl- Dufpiparedndeylyditenng b f1f 1.4 Joxazepine
Egrrolidine (78 ny, 0.4 rmmol ) were reacted according

189 o give 7.6 ng of the title conpound

(166J0O70). Ms (ESI) 327 (IM. Purity for M (UV/ M5)

100/ 90. Exanple 125 - (8-Chloro-5 Npenzo[ b

el [1. 4] di azepin-| |-yl)-pyrrolidig-3-yvl-amne 166J074

Cl WD 2005/ 063254 PCT/ US2004/ 0432 02811 8- Chl oro-|

| - met hyl sul fanyl - 5H di benzg , 4] di azepi ne

(166J050) (100 ng, O.22 @

3-am no-1| - N- (tent - but oxggarsonyj-a Ypyrrolidine (73
ng, 0.4 mml) were reacted accorgrng to GP8 to give
7.7 ng of the title conpound (166J074). M5 (ESI) 313
(MT). Purity for M+ (UV/ M5) 100/90. Exanple 126

8- Chl -] 1- 2. t -

di ben@g?’éj el %Cflli)d& 2?@8%"3 ‘fdf@%%‘& éééz%% Cf%z §%‘j‘°§ﬁ and methyl 2-

18ydedity03 -2t lﬁﬁiszﬂef(lldiﬂ‘ ﬁh@yl nﬁk&lﬁwb@ﬁém{t@d gcpbididg ci @GP6mb give 24 mg

ne (166J050) éD

o el mimoyca BENAGRIMS TESD ik, MFEYcPutie, Sri)EE (UVIMS)
(34 ng, 0.2 mol) were reacted according to GP8

O give 15 ng of the title conmpound (166J039-2). M5

EEshple 384 (W Rnyi-1 PupibbiziborylMdibetkdb)B) . 493(a3Efne (1891064)
Exanpl e 127 - Acetidin-3-yl-(8-Chl oro-5H di benzo[b
e][1 4l diazeni ne-11-y1l)am ne 189J065

Sty

[0255] To a mixture of 8-bromo-10H-dibenzo[b,f][1,4loxazepin-11-one
(189J056) (30 mg, 0.12 mmol), benzene boronic acid (18 mg, 0.15 mmol) and K;CO; (34
mg, 0.24 mmol) in deoxygenised toluene/BtOH/H,O (1.5 mL) was added

rh

fetraids(triphenylphosphine)palladium(O) (catalytic amount) and the resulting mixture was
heated in a capped tube in a microwave oven (140°C, 15 min). The mixture was diluted
with EtOAc, washed with saturated aqueous NaHCOs-solution, dried (Na,SQO4) and
concentrated to give crude 8-phenyl lactam. A mixture of the intermediate 8-phenyl Iactam
in dioxane (1 mL) was added to a mixture of TiCly (0.27 mL, 0.27 mmol, 1 M in toluene)
and piperazine (0.103 g, 1.2 mmol) in dioxane at 50°C. The resulting mixture was stirred at

100°C over night and then allowed to obtain room temperature. To the mixture was added
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Cl NH [0283] To

8, 5- Di chl or o-5Hdi benzo[ b, e] [ 1, 4] di azepi ne (160FE64)

(30 ng, 0.11 nmmol) in dioxane (2.0 nL) was added
WaQ2e05eeSazet i di ne-1-carboxylicacid tert-butyl PEEBU$004/043224

(59 ng, O.34 rmol) and Cs2C3B (74 ng, 0.23 mmol) and

LdiRoLEEN (3 e M Xk i mﬂﬁe@g@@hs pH3sé %@%%%&9@ B B®AC (2 x 4

m crowave assi st e heating (1 m nut es
milxt e dhevagueods | phiasd wink taHddet @mpumﬁﬁﬂ (Girth, avprand the resulting

g“&i%%%‘i&p“%??%ﬁ%fgw(‘@ ﬁ@ td% 'r“PTIBe e}bga H&é%elf&ﬁmmphases were

piplibd Was BSTRD: o 'Eﬁc]{aﬁéé‘&dlhlﬁa THE colitth® w8 S aSidd W @IMAOH, and then
anbi ent tenperature over night, and then concentrate

tha@redst oiae eluieds withkidds; (hN m epE) Zoapehtiatsihed mirtfied by HPLC to

sat t ed epys NaHCO3- r gani hase
¢ 1o of el somes oo Mg aBsD 358 Gamd Bty for aar
@mg(}msggwashed wth MOH and then the product was
eIu with NH3(7 Nin I\/EG-I) concentrated, and WO
1G] 4-EHagyo B2 O0der 4 ditfenegl bMIlbﬂﬂﬁztmnﬂﬂG@EmA)
16 rrg of the titl e corrpound (1897065) M5 (ESI) 299
(MN. Purity for M+ (UV/ 1\ 4S) 97/%{9 Exanpl e 128 -
General procedure 9 (GP9) [0284] Bture of a
3-am nonet hyl ester (1 eq.), 5-br 2-
fl uoronitrobenezene (1 &q. ) ~ant C03 (4 eq.) in DWW
was heated to 60C for 1 «@ an hen allowed to
obtain roomtenperature. The R was diluted with
CH2C12 and washed wi th saturaHed ueous
NHAC1-sol ution, dried (Na2SO4) and concentrated. The
resi qgesgyas 41(%3% Pé?id lﬁmgtlgﬁld@ Rrafdd (l'fgf:g
éS egg Ggﬁd Na2S2 l'y in &g? er mngfélg%f;% éendyl iodide
( he mgeé@l minpl uﬂngtmmcernmmmﬁtdlbmmemag@r(ﬁlssrh;noﬂ)awasladﬂed at 50°C to

L R REhBr HRaraEe e B Py 0BEe) Chadre. 0.4 munod)

RAPAEM(PRR. %&imﬁﬁﬁ i 1}, 2R vehifdid
CI—BCE]MPI—QS%Z(( Vol - % gé%abdv\gg”%dd}ed [reaftidnivas shaken for 16 h

and stiiem iqugnokie thyr evaddition; off sqpeans 0@ afadr Nﬂﬁl—sdlhbou The resulting

B P e b e A0 Bom B Elhoted ey were washod wih

1B RR R0 drREqNa,SO]) 2Bl Alh BB WA BPBSSLLBLER at reduced pressure of the
hept ane: Et OAc-systen), and concentrated to give

ar zﬁnecr m¢ geee b anrdanpiroducd 238} (IMeul) eddedire -RAYC tak eaddasﬂpto the crude

t f TiCl4
A SRR e b e e Sy s o
@C TTOeindRatddt ta;ﬁ?lma&dﬁw@lsmw el a&mﬁ% hatd QPG EEN H;O and

ht, and then to obtain room Tenperature.
Etﬁ) c Weietwaeeniialy addet tcaquacmlonmmcmewhm mgdmcaphase cwas washed

w1ﬁ1 g%nhg I Q!ne& Qﬁgﬁ&? 1311z x%gsfo gv?rgcf by concentratlon at reduced pressure

gave a crude product, which was purified by HPLC to give 2.3 mg of the title compound
(160FE67A). MS (EST) 312 (MH"). Purity for MH" (UV/MS) 99/96.
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extracted with EtOQAc (2 x). To the aqueous phase was
added aqueous NaCH (2 M until basic sol Gtion and the
resul ti ng suspension was extracted with EtOAc (3 x).
Wap9s©63254 ned organi c phases were concent r at eBCHEZ2004/043224
flash chromat ographed (Si 02, CH2C12: MeOH, NH3(7N in

d - 9yst em sEx&PRI- @—cil?o?o—‘lb iperidin-4-y1)-5H-dibenzo[5, e][l 41d1azenme
I ono- 4- ( pi per azi n- ydro-TH benzo[b][1

y
11 HAGpine 1667047 [ 0287]
5- Brono- 2-fl uoroni trobenzene (440 ng, 2.0 nmol) and
nmet hyl 3-am no propionate hydroch hde (920 ng, 3.0
nmol ) were reacted according to Q@ 0 give 4.0 -99 WO
2005/ 063254 PCT/ US2004/ 043224 ng ¢f _t'he title compound
(166J047). MS (ES1) 309t JNRyrity for M (UV/ VB)
100/ 100.  Exanpl e 130 - Q@:
7- Brono- 2- et hyl - (pi per azi ¥%
3-di hydro-| H benzo[ bl [ 1, 4] di azepi
5- Brono- 2-f | uor oni tr obenzene (
nmet hyl 3-amno buturate (787 .0 mmol ) were
reacted according to GP9 to give ng of the title

conpqopst7j( 166.408p)of tlhBtl(lESd)l)lp&ﬁﬁl (| FOFL6 MirwasyisblatedMA/a by-product
UV/ M5) 100/ 100. EXx 31 - b [ [.1, 41d| '

i((l Dol of Eeapls 1007 Ms J55h 202 0ia. Bubily 7 MA? & Ris) ss/e7.
-Br 3 9ﬂﬁg¥ {piPsr@ghne- 1-yl)-2, 3-dihydro-1H 0

enzene (440 ng, 2.0

nnnol p2sg)d etfkhﬁ‘ﬁxt&-e&m mmﬁnncpiaﬁmb peid(il cgdt e 2 fluoronitrobenezene (2
hydrochlorld 39 were reacte

e 8bBdthhand %) egD\;@ DMFgnghqg;edt el 44° tfpg zclg% Jhgnyallowed to

9B 305 B s i, (B e

sdlufian 31)E)a",[he>éaﬂih]bdied aqueous phases were acidified with 4 M aqueous HCl and

benzo[ b] cvcl opent aFel [ 1, 4l di azepi ne (1667046) WO

exgagrd 6385 £106F/ (J5200 @@32@&1@90@@@?10 phases were dried (Na;SO4) and
251 U ongz ene |

DGR e lr?éx&ﬁ‘é W84 ghan e if F18 H{"E%d 9. Ry of KO, (5 cq) and

Mo @qodﬁ v(ataswﬁg ad&bd?ﬁlmlr)esuam@ miiemed ecs stirred for 1 h. The

according to GP2 to ive 3.0 the tit]

IKGEY O¥) confntipted) andg r(sw.\q taquqJ pp t129 BiQAc) ke mlnglre was acidified

with aqueous HCl (2 M) and then the aqueous phase was extracted with EtOAc (3 x) and

166J095 [ 02881
, 2.0 nmmol) and

the combined organic phases were concentrated.

[0259]  The residue was taken up in xylene and the resulting mixture was stirred
at 130°C over night. The mixture was diluted with EtOAc, washed with saturated aqueous
NaHCOs-solution, dried (Na;SOy), concentrated, and flash chromatographed (SiO»,
heptane:EtOAc system)

Example 105 — 8-Bromo-5.10-dihydro-dibenzo[b,el{1.4)diazepine-11-one (166J0O31)

AS

H O
N

N
H
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(UV/ M5) 99/88. Exanple 133 - General Procedure 10
(GP10) [0291] A zinc reagent (0.4 mmol ). was added at
roomtenperature to a solution of

w6 2605@i6gd3k or 0- 5H-di benzo[ b, e] [ 1, 4] di azepi ne ( 1IEOFES)4/043224
(53my, 0.2 mmol) and PdC12(PPh3)2 (9 rrg, 0.02 rrrrol)

i n o Eot%bfo h\]/5 erggcl)l%on I?ﬁmi%h OhFﬁ%S \évaﬁdﬁs ?h eh que nz G 2barnanbenZOlC

&rﬁ@ ﬁ@(ﬂﬁ)l gl 06 efmély et settdduicbaling %449117 td eve 331 mg of the title
resu m xture was extracted tw ce h ether and

Erap T SIS LIS GBTD % 5 AL herl e A S5y e
ﬁggmqle 1%@ VL. Dmoélbe F) l[g eﬁi 'él?cﬁazf eﬂ%&eQYGOFEISA)

COIICENt ratTon QucTU pPressu U Lre orgarimc
phase gave a crude product mhlch was purified using
col unmm chr omat ogr aphy (hept ane Et OAC systen). Exanple
134 - 8-Chloro-| N
| - (4-fluorobenzyl)-SHdib b, &) [1, 41di azepi ne
(160FE59) CI [0292] 4-Flu enzy nc chloride (0.8
m, 0.5 Min THF, 0.4 nrnol) B-
di chl or o- 5H di benzo[ b, e] [ 1, 4] di azepi ne (160FE64) (53
ny, O[MﬁnhnDIQ}Fmafceutfcﬁ:a@tead (84 o BainnE)GRIKD 2tamigbbeazMz acid (274
ng of the title conpound 160FE5%) M5 (ES] 337 (hl\/l—H)l
mgy th,n'fr@rp 1) fsre (foq@B?CC e to QP rﬁS’I glv§3]@0 mg of the tifle compound
%6@? | 1- (4-fl uorophenyl ) -5H di benzo[b el [1

aze'g ne (160FE70) CI WD 2005/ 063254

PCInkis 004/ DAmERAS .| 0383 Eroddibbnyef HEEhy 1diazepine i1l aned @60FE15C)
'(05rr1 0.5 Min THF, 0.4 mvol) and 8, 5-
di chl or o- SH di benzo[ b, e] [ 1, 4] di azepi ne (160FE64) (26
ng, 0.1 mmol) were reacted acqgprdyng GP10 to give 23
ng of the title conpoundr 6. M5 (ESI) 323
(MHO . Purity for MH ( 0. Exanple 135 -
General procedure 11 (GPI )
m, IM was added at room t enpédf at to a solution

(()]:I.GE)I;@@%%F- d gc;%bo%\?égﬁgﬁi)%%}%eg klﬁ_g& L1 4][1%3@5 ea%i nf—a:minobehzoic acid
B84 B 3).¢ nlA Q) Mtke rafted bORrBRPES @'PW 955 eg)nkéofﬁ@)nﬂng AGhdiitle compound

reagent (0.12  nunol) in di oxane The m xture
(LeSFEHr). shaken at 80C unti | con‘pl ete conversi on of

;ger at (lﬂ EE@

reactr on m xture. The et her phase was washed with
brine and dried over Na2SO4. Flltratl on foll owed by
concentration at reduce%pressu G the organi c phase
gave a crude product, - ur| fied using colum
chr omat ogr aphy (hept ane: Et

N
H

[0263] N,N-dimethylaniline (5.1 ml, 40 mmol) and phosphorus oxychloride (2.8
ml, 30 mmol) was added to a mixture of 8-chloro-5,10-dihydro-dibenzo[b,e][1,4]diazepine-
11-one (2.45g, 10 mmol) in dry toluene (20 ml). The mixture was shaken at 95°C for 2h.
The temperature was then decreased and the excess N,N-dimethylaniline and phosphorus
oxychloride were removed at reduced pressure using an oil pump. The remaining oil was
dissolved mn dioxane (20 ml) and agueous Na;COs-solution (10 ml, 2 M) was added. The
two-phase mixture was shaken at 80°C for 30 min. The temperature was then decreased and

ether was added to the reaction mixture. The ethereal phase was washed with saturated
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system). Exanple 136 -

8- Chl oro-1 1- (4-nonyl | phenyl ) - 5H-di benzo[ b el [1

4] di azepi ne (160FE63) CI [02951 4- Nonyl phenyl boronic
woamostod339 ng, 0.12 nmol) and 8, 5-di chl or o- 5H PCT/US2004/043224

di benzo[ b, e] [, 4] di azepi ne (160FE64) (26 ng, 0.1 mmol)

F t c
AR PEROLEAARCREL N0, 0| oY BB [t prosure T
dbeindiHE o iIVMEDd B850 Standixg i reor 3¥mperature. Recrystallization (heptane-

8- Chl 11 - dj n-4-ylT-5Hd

e&er)lga?v;?gi %ze{é? rzérfl(fltlhghﬁs gsaz}lpw zeég@%@bz gy NMR (CDCl) 8 7.61 (dd, 1
}f’ ?” §29%4/ilg)4%%%”(d91 b }Qé by "7'1@&& # 1P I0RisACH B2 (m 2 ),
eﬂaeb@rﬂ;o[}n LEAD, 4]8dﬂm); 6158 r(e IHﬁﬂEEEB4Hz(),24694Tﬂzs a)m ?mmma (CDCl3)

wer e reacted accor

&15{7L23 153@@1&9@ ](3:5@21@%9,5531 %2? I%S %8 %,01628(({%229 lm,llgg, .0, 119.8.
PehR A

epl ne (16OFE59) C [0297]
4-(4,4,5,5-Tetranet hyl -1, 3, 2-di oxabJoI an-2-yl)-1H pyr

azole (22 ng, 0.12 mmol) and
8, 5-di chl or o- 5H di benzo| 4] dhazepi ne (160FE64)

(26 ng, 0.1 mmol) were re di ng GP11 to give
8.7 nmg of the title conmpound (1¥OREGYB). M5 (ES] 295
(MH). Purity for MW (UV/ M5) 95/100. Exanple 139

Functipgegl S eeiRtlrd298-ci¥eres, ad-diigapoditdszoib, sl @liiﬁﬁizepme—l 1-one
herein were evaluated for activity at_ nmuscari ni

(58¢ epeork0shmgDResé p? 6rb19°éé1ntféhqxaﬁh€aw@ hﬁﬁ‘ﬂﬁl%ar%ﬁtqlmsphetamﬂ 4-
Technol R-
elgg 7@8@ “S%elsﬁg Iﬁngpulr%g%o e q A ;{N ?sngg)%%cgr% 4 apped tube in 2

RRFRIAVEDYoveh ef120e0Cc S0 Muintiks)eNThe efixturthavasf f:hl@)mayographed (SiO2,
(eff) and potency (expressed as pEC5Q) of. t hese
IeptapoditQdcard ) ge edend W mgrofTikp Teieamehatg) thiojgtany nkp ggnixture of the

1n€e1mgc§1 o> ﬂll(}fQCtgﬂqoi?l/'Pﬁlg 2(?6 Pﬁ(v%’?%@&’éd %%%gﬁ?. (BLL, 0.3 mmol) and the

resulting mixture was heated at reflux for 4 h. The mixture was concentrated to give 610
mg of the crude title compound (166J050) (purity 50%).
Example 110 - N.N-diethyl(2-bromobenzylamide (182J010)

N7~
Br I\

[0265] To a mixture of 2-bromo benzoylchloride (3.5 g, 16 mmol) in CH,Cl
(50 mL) at 0°C was added diethylamine (3.2 mL, 32 mmol) drop-wise and the resulting
mixture was allowed to obtain room temperature. After 30 minutes, water was added, the
mixture was diluted with CH,Cl,, washed with saturated aqueous NaHCOs-solution and
saturated aqueous NH,Cl-solution, dried (N2;SO4) and concentrated to give 3.9 g (95%) of
the title compound (189F010). 'H NMR (CDCls) 8 7.54 (m, 1 H), 7.32 (m, 1 H), 7.22 (m, 2
H), 3.79 (m, 1 H), 3.33 (m, 1 H), 3.13 (m, 2 H), 1.26 (+, 3H,/=72Hz), 1.05 (¢, 3 H,J =
7.0 Hz). °C NMR (CDCL;) & 168.5, 139.0, 132.8, 130.0, 127.61, 127.59, 119.3, 42.8, 39.0,
14.0,12.6
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Example 111 — 2[(4-Chloro-2-methylphenyl)-(4-methoxybenzyl)-amino}-N.N-
diethylbenzamide (189J026)

Cl

{0266} To a mixture of N,N—diethyl(Z-bromobenZyI)amide (189JO10) (1.41 g,
5.50 mmol) and 4-chloro-2-methylaniline (1.01 g, 7.15 mmol) in deoxygenised toluene (14
mL) was added NaO'Bu (0.74 g, 7.7 mmol), rac-BINAP (110 mg, 0.17 numol) and
Pd(OAc),; (18 mg, 0.08 mmol) and the resulting mixture was stitred under Ar for 14 h at
80°C. The mixture was filtered through celite, concentrated and flash chromatographed
(S10,, heptane:EtOAc, 10:1-4:1) which gave unprotected intermediate ketone (1.50 g)
containing about 15% impurities.

[0267] The mixture containing the intermediate was dissolved in DMF (20 mL).
p-Methoxybenzyl chloride (0.90 mL, 6.6 mmol) was added and then NaH (0.23 g, 5.6
mmol, 60% in mineral oil) was added portions-wise. The resulting mixture was stirred at
room temperature for 1 h, and then guenched by addition of saturated aqueous NaHCOs-
solution. The mixture was diluted with EtOAc, washed with saturated aqueous NaHCOs-
solution, dried (Na;SQ4), concentrated and flash chromatographed (SiO,, toluene: EtOAc
10:1) to give 1.66 g (68%) of the title compound (189J026). '"H NMR (CDCls) § 7.35 (m, 2
H), 7.20 (m, 1 H), 7.09-6.99 (in, 4 H), 6.91 (m, 2 H), 6.80 (m, 2 H), 4.84 /4.54 (Abg, 2 H, J
=16.2 Hz), 3.74 (s, 3H), 3.18 (m, 2H), 3.03 (m, 1 H), 2,48 (in, 1 H), 2.17 (5,3 H), 1.01 {t, 3
H,J=17.2Hz), 0.97 (t, 3 H, J= 7.0 Hz), C NMR (CDCL) § 169.6, 158.7, 146.53, 146.51,
137.0, 131.3, 130.9, 130.4, 129.6, 129.3, 1287, 127.8, 127.4, 126.3, 122.8, 121.4, 114.0,
57.1, 55.3, 43.3,39.0, 19.1, 13.9, 12.9. MS (ESI) 437 (MH").

01



N LOS uCc~] ,NN'D,,G-.,G ACL hO, h h 4).ONO ain.a by

by yN-Y.Dby'~ "proo.D,~-4"~n 4 L.,..,00"-,v," yVlti
ti 1;'""'a00 0000 to "R R NA'~" .ntinyn,--,HrH cdcd
W@ 2095/06BA5H PCT/US2004/043224

Example 112 — 2-Chloro-5-(4-methoxybenzyl)-5,11-dihydrodibenzo| b, flazepin-11-one
{189J0O27)

O

o
[0268] To a mixture of diisopropylamine (1.09 mL, 7.8 mmol) and N,N,NN-
tetramethylenediamine (1.17 mL, 7.8 mmol) in dry THF (19 mL) at -20°C was added n-
Buli (5.54 ml., 1.4 M in hexane) and the resuiting mixture was stirred at —20°C for 5
minutes. Then a mixture of 2[(4-chloro-2-methylphenyl)-(4-methoxybenzyl)-amino]-N,N-
diethylbenzamide (1897026) (1.36 g, 3.1 mmol) in dry THF (38 mL) was added and the
- resulting mixture was stirred at -20° for 4 h. The reaction was quenched by addition of
saturated aqueous NH,Cl-solution. The mixture was diluted with EtOAc, washed with
water, dried (Na;SOy), concentrated, and flash chromatographed (SiO;, toluene:heptane,
7:1-1:0) to give 665 mg (59%) of the title compound (189J027). "H NMR. (CDCls) & 8.15
(dd, 1 H, /= 1.8, 8.0 Hz), 7.43 {m, 1 H), 7.24 (m, 4 H), 7.17 (d, 1 H, J = 8.6 Hz), 7.12 (dd,
1H,J=24,8.6Hz),7.00(dt, 1 H,J=0.8, 7.0 Hz), 6.81 (m, 2 I), 5.09 (s, 2 H), 4.00 (s, 2
H), 3.75 (s, 3 H); °C NMR (CDCls) § 190.3, 159.1, 149.5, 146.2, 134.1, 132.4, 131.3,
131.1, 129.1, 129.0, 128.6, 127.3, 126.4, 1234, 121.0, 118.5, 114.2, 55.5, 19.3. MS (ESD)
364 (MH).
Example 113 — 2-(4-Chloro-2-nitro-phenylsulfanyl)-benzoic acid methyl ester (1397009

{0269} To a mixture of 5-chloro-2-nitrofluorobenzene (176 mg, 1 mmol) and
methyl thiosalicylate (275 pL, 2 mmol) in DMF (5§ mL) was added Cs,COs (652 mg, 2
mmol) and the resulting mixture was stirred at room temperature for 2 h. The mixture was

diluted with CH,Cl,, washed with water, dried (Na;SO,), concentrated and flash
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chromatographed (Si0O,, heptane:toluene, 1:10-1:4) to give 300 mg (92%) of the ftitle
compound (189J009). '"H NMR (CDCh) 6 8.15 (d, 1 HJ = 2.4 Hz), 7.94 (m, 1 H), 7.53-
7.46 (m, 3 H), 7.34(dd, 1 H, 2.4, 8.6 Hz), 6.95 (d, 1 H, J= 8.8 Hz), 3.82 (s, 3 H).

Example 114 — 2-(2-Amino-4-chlorophenylsulfanyl)-benzoic acid methyl ester (189J0O11

[0270] To a mixture of 2-(4-chloro-2-nitro-phenylsulfanyl)-benzoic acid methyl
ester (189F009) (232 mg, 0.72 mmol) in EtOH (5 mL) was added SnCl,2H;0 (812 mg, 3.6
mmol) and the resulting mixture was stirred at 80°C for 2 h and then concentrated. The
residue was treated with ice, and then Na;CO3 was added until a pH of 10 was reached.
EtOAc was added and the slurry was filtered through celite. The EtOAc-phase was washed
with water and brine, dried (NazSO,) and concentrated to give 149 mg (70%) of the title
compound (189J011). "TH NMR (CDCl3) 6 8.02 (dd, 1 H, J=1.6, 7.8 Hz), 7.39(d, 1 H, /=
8.2 Hz), 7.29 (m, 1 H), 7.15 (dt, 1 H, J=1.2, 7.8 Hz), 6.87 (d, 1 1, J= 2.2 Hz), 6.80 (dd, 1
H,J=2.2,82Hz),6.76 (dd, 1 H, J= 1.2, 8.0 Hz), 3.96 (5, 3 H).
Example 115 — 8-Chloro-10H-dibenzo[b f][1.4]thiazepin-11-one (189J013)

: H O
S

[0271] A mixture of 2-(2-amino-4-chlorophenylsulfanyl)-benzoic acid methyl
ester (189J011) (149 mg, 0.51 mmol) and AlMe; (355 pL, 0.71 mmol, 2 M in toluene) in

CH,C, (3 mL) was stirred at ambient temperature for six days, and then water was added
carefully. The mixture was diluted with CH,Cly, and was acidified with 2 M aqueous HCI. |
The organic phase was separated, dried (N2;SO,), concentrated and flash chromatographed
{heptane:EtOAc, 5:1-3:1) to give 38 mg (29%) of the tifle compound (189J013). MS (ESI)

262 (MHD).
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Bxample 116 — 2-(Chloro-2-nitro-phenoxy)-benzoic acid methyl ester (189J029A})

[0272] Cs,CO; (1.30 g, 4 mmol) was added to a mixture of 5-chloro-2-
nitrofluorobenzene (352 mg, 2 mmol) and methyl 2-hydroxybenzoate (0.52 mL, 4 mmol) in
DMF (6 mL) and the resulting mixture was stirred at room temperature for 2 h. The mixture
was diluted with CH,Cl;, washed with water, dried (Nap,SQy4), concentrated and flash
chromatographed (Si0, heptane:EtOAc, 10:1-4:1) to give 505 mg (82%) of the title
compound (189J029A). "H NMR (CDCl;) & 8.02 (dd, 1 H, /=1.8, 7.8 Hz), 7.96 (d, 1 H, J
= 1.9 Hz), 7.59 (dt, 1 H, J=2.0, 7.6 Hz), 7.39 (dd, 1 H,J=2.5,9.0 Hz), 724 (dt, L H,J =
1.2,7.6 Hz), 7.13(dd, 1 H,J= 1.2, 8.0 Hz), 6.74 (d, 1 H, /=9.0Hz), 3.77 (s, 3 H).

Example 117 — 8-Chioro-10H-dibenzo[b f1[1.4]oxazepin-11-one (189J0O29C)

T
[0273] Pd (catalylic amount, 5 % on carbon) was added to a solution of 2~

{chloro-2-nitro-phenoxy)-benzoic acid methyl ester (189J029A) (505 mg, 1.64 mmol) in
EBtOAc (20 mL) and the resulting mixture was hydrogenated (Hz, 1 atm.) for 48 b, then

H O
N

0

fittered through celite and concentrated. The residue was taken up in toluene (6 mL) and
NaH (160 mg, 4.0 mmol, 60% in mineral oil) was added. The resulting mixture was stirred
at 80°C over night, and then quenched by addition of saturated aqueous NH4Cl-solufion.

- The resulting mixture was diluted with EiOAc, washed with water, dried (Na;SOj4),
concentrated and flash chromatographed (Si0,, toluene:EtOAc, 4:1), which gave 171 mg
(42%) of the title compound {189J0O29C). 'H NMR (CDCl3) 5 8.12 (bs, 1 H), 7.95 (dd, 1 H,
J=1.8, 8.0 Hz), 7.54 (dt, 1 H, /= 1.8, 8.0 Hz), 7.29-7.19 (m, 3 ), 7.08 (dd, 1 H, J=2.3,
8.6 Hz), 7.04 (d, 1 H, J = 2.3 Hz). MS (BSI) 246 QMI").
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Example 118 — 3-Chloro-5,1 1-dihydro-dibenzo[ b.e]azepin-6-one (189J059

c.

[0274] To a mixture of 5-chloro-2-methylphenyl isocyanate (100 pL, 0.73
mmol) in CCly (2 mL) was added sulfuryl chloride (118 pL, 0.88 mmol) and 2,2'-
azobis(isobutyronitrile) (catalytic amount) and the resulting mixture was refluxed for 20h.

The mixture was allowed fo obtain room temperature, then diluted with CH,Cl,, washed
with saturated aqueous NaHCO;-solution, dried (NazSO4) and concentrated. The mixture
was taken up in benzene (2 mL) and a mixture of AICI; (160 mg, 1.2 mmol) in benzene (1
mL) was added. The resulting mixture was stirred at 80° for 4h, and then allowed to obtain
room temperature. The mixture was filtered through a short column (SiO,, heptane:EtOAC,
1:1) to give 25 mg (14%) of the title compound (189J0O59). "H NMR (CDCls) & 8.18 (bs, 1
H),792(dd, 1 H,/=12,78Hz), 746 (dt 1 H,/=1.4,7.4Hz), 7.34 (dt, 1 H,J/=1.2,74
Hz), 7.23 (m, 2 H), 7.07 (m, 2 H), 3.92 (s 2 H). MS (ESI) 244 (MH")

Example 119 — 8-Bromo-10H-dibenzo[b, f1[1.4]oxazepin-11-one (189J056)

BT\Q
[0275] A mixture of a methyl 2-hydroxybenzoate (1.0 mL, 10.0 mmol), 5-
bromo-2-flucroniirobenezene (0.62 mL, 5.0 mmol) and Cs;CO;5 (3.3 g, 10.0 mol) in DMF

(12 mL) was stirred at 40°C for 2h. The mixture was diluted with EtOAc and washed with
2 M aqueous NaOH-solution. To the EtOAc-phase was added EtOH, H;0, KCO; (2.8 g,

H O
N

O

20 mmol) and N2,8,04 (3.5 g, 20 mmol) and the resulting mixture was stirred vigorously
for 1 h. The aqueous phase was removed and the organic phase was washed with 1 M
aqueous NaOH-solution and then concentrated. The residue was taken up in DMF (1 mL)
and then toluene (4 mL) and NaH (60 mg, 1.5 mmol, 60% in mineral oil) were added and
the resulting mixture was stirred at 80°C over night, then quenched by addition of saturated
aqueous NH4Cl-solution. The resulting mixture was diluted with EtOAc, washed with2 M
aqueons NaOH-solution, dried (Na,SQ;), concentrated, filtered through a short SiOa-

-95-



~ ~Wv~00000O0}~ONNMN WO OOv7 TQU O

mXC) N O ooW ~W740. F3 O, ' o rti-i 00Qo ~0 0 ~0O
Am A~ ~~ '
WO 2005/063254 PCT/US2004/043224

column, concentrated and crystallised from heptane:EtoAc to give 130 mg of the title
compound (189J056). MS (EST) 290 (M. Purity for MH" (UV/MS) 100/100.
Example 120 — General procedure 8§ (GP8)

[02761 A BOC-protected diamine (1.8 eq.) was added to 8-chloro-11-
methylsulfanyl-5H-dibenzo[b,el[1,4]diazepine(166JO50) (purity 50%, 1 eq.) in pyridine.
The resulting mixture was heated in a capped tube at 110°C for 66 h. The mixture was

concentrated and then diluted with CH,Cly:trifluoroacetic acid (2:1-ratio). The resuliing
mixture was stirred at ambient temperature over night, and then concentrated. The residue
was taken up in CH,Cl, and washed with saturated aqueous NaHCOs-solution. The organic
phase was applied onto a SCX-2 ion exchange column. The column was washed with
MeOH, and then the product was eluted with NH; (7 N in MeOH), concentrated and
purified on HPLC.

Example 121 — (8-Chloro-5H-dibenzo[b,e][1.41diazepin-11-y1)-(S)-1-pyrrolidin-2-yl-

methyl-amine (166JO51)

e
N

N é ;

H

[0277] 8-Chloro-11-methylsulfanyl-5H-dibenzo[b,e][1,4]diazepine  (166J050)
(50 mg, 0.11 mmol) and (8)-(2-aminomethyl)-1-N-(ter¢-butoxycarbonylamino)-pyrrolidine
(39 mg, 0.2 mmol) were reacted according to GP8 to give 3.0 mg of the title compound
(166J051). MS (ESI) 327 (MH). Purity for MH' (UV/MS) 100/92.
Example 122 — 1-(8-Chloro-5H-dibenzo[b, e][1.4}diazepin-11-yl)-piperiding-4-yl-amine

166J0O55

[0278] 8-Chloro-11-methylsulfanyl-5H-dibenzo[b,e][1,4]diazepine  (166J0O50)

(50 mg, 0.11 mmol) and 4-(tert-butoxycarbonylamino)-aminopiperidine (39 mg, 0.2 mmol)
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were reacted according to GPS8 to give 6.5 mg of the title compound (166J0O55). MS (EST)
327 (MH"). Purity for MH" (UV/MS) 100/99.

Example 123 — 1-(8-Chloro-5H-dibenzo[b, el 1,41diazepin-11-y)-pyrrolidin-3-vl-amine
(166J064)

NH,
N
N: E ;
H

[0279] 8-Chloro-11-methylsulfanyl-SH-dibenzo{b,e}[1,4]diazepine  (166J0O50)

(100 mg, 0.22 mmol) and 3-(fert-butoxycarbonylamino)pyrrohidine (73 mg, 0.4 mmol) were

reacted according to GP8 to give 8.1 mg of the title compound (166J064). MS (ESI) 313

(MH"). Purity for MH" (UV/MS) 100/94.
8-Chloro-5H-dibenzolb.e][1.4]diazepin-11-y1)-(R)-1-

methyl-amine (166JO70)

| [0280] 8-Chloro-11-methylsulfanyl-5H-dibenzo[b,e][ 1,4]diazepine  (166J050)
(100 mg, 022 mmol) and (R)-(2-aminomethyl)-1-N-(tert-butoxycarbenylamino)-
pyrrolidine (78 mg, 0.4 mmol) were reacted according to GP8 to give 7.6 mg of the title
compound (166J070). MS (EST) 327 (MH"). Purity for MI" (UV/MS) 100/90.

Example 125 - (8-Chloro-5H-dibenzo[b.el[1.4]diazepin-11-yl)-pyrrolidin-3-yl-amine
(166J074) |
H
Q
NH

N
H
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[0281] 8-Chloro-11-methylsulfanyl-5H-dibenzo[b,e][1,4]diazepine  (166J 050)

(100 mg, 0.22 mmol) and 3-amino-1-N-(tert-butoxycarbonylamino)pyrrolidine (73 mg, 0.4
mmol) were reacted according to GP8 to give 7.7 mg of the title compound (166J074). MS
(ESD 313 (MH"). Purity for MH" (UV/MS) 100/90.
Example 126 - 8-Chloro-11-(2,5-diaza-bicyclo[2.2.1]hept-2-y1)-5H-

dibenzo[b.el[1.41diazepine (166J039-2)

&
N
N
H
[0282] 8-Chloro-11-methylsulfanyl-5H-dibenzofb,e]{1,4]diazepine  (166J050)
(50 mg, 0.11 mmol) and N-(tert-butoxycarbonylamino)-2,5-diazabicyclo{2.2.1]heptane 34

mg, 0.2 mmol) were reacted according to GP8 to give 15 mg of the title compound
(1667039-2). MS (EST) 324 (MH"). Purity for MH" (UV/MS) 93/100.

Example 127 -~ Acetidin-3-yl—(8-chloro-5H-dibenzo[b,e][1.4]diazepine-11-yl)aming
(189J065)
H
Nee N“CNH

[0283] To 8,5-Dichloro-5H-dibenzo[b,e](1,4]diazepine (160FE64) (30 mg, 0.11
mmol) in dioxane (2.0 mL) was added 3-amino-azetidine-1-carboxylicacid tert-butyl ester
(59 mg, 0.34 mmol) and Cs,CO; (74 mg, 0.23 mmol) and the resulting mixture was heated
in capped tube using microwave assisted heating (170°C, 40 minutes). The mixture was
diluted with EtOAc, washed with water, dried (Na;SO4) and concenirated. The residue was
taken wp in CHyCl; (2 mL) and trifluoroacetic acid (1 mlL) was added. The resulting
mixture was stirred at ambient temperature over night, and then concentrated. The residue
was taken up in CH;Cl, and washed with saturated aqueous NaHCO;-solution. The organic
phase was applied onto a SCX-2 jon exchange column. The column was washed with

MeOH, and then the product was eluied with NH; (7 N in MeOH), concentrated, and
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purified by HPLC to give 16 mg of the title compound (189J065). MS (ESI) 299 (MHY.
Purity for MH" (UV/MS) 97/90.
Example 128 — General procedure 9 (GP9)

[0284] A mixture of a 3-aminomethyl ester (1 eq.), 5-bromo-2-
fluoronitrobenezene (1 eq.) and K,CO; (4 eq.) in DMF was heated to 60°C for 1 hour, and
then allowed to obtain room temperature. The mixture was diluted with CH,Cl; and washed
with saturated aqueous NH4Cl-solution, dried (INazSO4) and concentrated._ The residue was
taken up in EtOH and a mixture of K2CO; (5 eq.) and NazS;04 (5 eq.) in water was added
and the resulting mixture was stirred vigorously for 1 h. The aqueous phase was extracted
with EtOAc (3 x) and the combined organic phases were dried (Na;SO,) and concentrated.

[0285] The residue was taken up in CH3CN, HySO4 (10 vol-%, 98%) was
added, and the resulting mixture was stirred at 80°C for 1 h. The mixture was diluted with
CH,Cl,, washed with saturated aqueous NaHCO;-solution, dried (Na;SOq), concentrated,

© flash chromatographed (SiO;, heptane:EtOAc-system), and concentrated to give
intermediate lactam.

[0286] The residue was taken up in dioxane and added to a mixture of TiCly
(1.1 eq., 1 M in toluene) and piperazine (5 eq.) in dioxane at 50°C. The resulting mixture
was stirred at 100°C over night, and then allowed to obtain room temperature. To the
mixture was added aqueous HCI (2 M) until acidic solution and then the aqueous phase was
extracted with BtOAc (2 x). To the aqueous phase was added aqueous NaOH (2 M) until
basic solution and the resulting suspension was extracted with EtOAc (3 x). The combined
organic phases were concentrated and flash chromatographed (Si0,, CH,Cl;:MeOH,
NH:(7N in MeOH))-system.

120 —  7-Bromo-4-{piperazin-1-yl)-2.3-dihydro-1H-benzo{b][1.4]diazepine

Example

(166J047)

(“NH
-
)
N
H
[0287] 5-Bromo-2-fluoronitrobenzene (440 mg, 2.0 mmol) and methyl 3-amino

propionate hydrochloride (920 mg, 3.0 mmol) were reacted according to GP9 to give 4.0
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mg of the title compound (166J047). MS (ESD 309 (MH"). Purity for MH" (UV/MS)
100/100.

Example 130 — 7-Bromo-2-methyl-(piperazin-1-yl

(1663095)

-2 3-dihvdro-1H-benzof bl 1 4]diazepine

(‘NH
w
N
H
[0288] 5-Bromo-2-fluoronitrobenzene {440 mg, 2.0 mmol) and methyl 3-amino
buturate (787 mg, 3.0 mmol) were reacted according to GP9 to give 12 mg of the title
compound (166J095). MS (ESD) 323 (MH"). Purity for MH" (UV/MS) 100/100,

Example 131 — 7-Bromo-2-phenyl-4-{piperazine-1-y1)-2.3-dihydro-14-
benzolb][1.41diazepine (189J020)

NH

(D

N: %
H

- 10289] 5-Bromo-2-fluoronitrobenzene (440 mg, 2.0 mmol) and ethy! 3-amino-3-
phenylpropionate hydrochloride (394 mg, 1.5 mmol) were reacted according to GPY to give
9.8 mg of the title compound (1897020). MS (EST) 385 (MH"). Purity for MH' (UV/MS)
97/88.

Example 132 — 7-Bromo-10-(piperazin-1-yl)-1,2.3,3a.4.10a-hexahydro-
benzo[blcyclopentafe][1.4]diazepine (166J046

@H

Bf\@EN&
H
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[0290] 5-Bromo-2-fluoronitrobenzene (110 mg, 0.5 mmol) and cis-2-amino-1-
cyclopentanecarboxylic acid hydrochloride (138 mg, 0.75 mmol} were reacied according to
GP2 to give 3.0 mg of the title compound (166J046). MS (ESI) 349 (MH"Y). Purity for MH"
(UV/MS) 99/88.

Example 133 - General Procedure 10 (GP10}

[0291] A zinc reagent (0.4 mmol) was added at room temperature to a solution
of 8,5-Dichloro-5H-dibenzo[b,e][1,4]diazepine (160FE64) (53mg, 0.2 mmol) and
PAC1(PPhs), (9 mg, 0.02 mmol) in dry THF (1 ml). The reaction was shaken until
complete conversion (1-16h, TLC) and then guenched by the addition of aqueous saturated
NH,4Cl. The resulting mixture was extracted twice with ether and the combined ethereal
phases were washed with brine and dried over Na,SO,. Filtration followed by concentration
at reduced pressure of the organic phase gave a crude product, which was purified using
column chromatography (heptane:EtOAc-system).

Example 134 — 8-Chloro-11-(4-fluorobenzyl)-5H-dibenzo[b,e}f1.4]diazepine (160FE59)

E

(/
C,C[NE

¥
[0292] 4-Fluorobenzylzinc chloride (0.8 ml, 0.5 M in THF, 0.4 mmel) and 8,5-
dichloro-5H-dibenzo{b,e][1,4]diazepine (160FE64) (53 mg, 0.2 mmol) were reacted
according GP10 to give 52 mg of the title compound (160FE59). MS (EST) 337 (MIH").
Purity for MH" (UV/MS) 90/90,

Example 134 — 8-Chloro-11-(4-fluorophenyl)-5H-dibenzol b, e][1.4]diazepine (160FE70)

cl N Q
L0

N
H
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[0293] 4-Fluorohenylzinc chloride (0.5 ml, 0.5 M in THF, 0.4 mmol) and 8,5-
dichloro-5H-dibenzo[b,¢][1,4]diazepine (160FE64) (26 mg, 0.1 mmol) were reacted
according GP10 to give 23 mg of the title compound (160FE70). MS (ESI) 323 (MH".
Purity for MH' (UV/MS) 98/100.
Example 135 — General procedure 11 (GP11)
[0294] Aqueous Na,CO; (I ml, 1M) was added at room temperature to a
solution of the 8,5-dichloro-5H-dibenzo[b,e][1,4]diazepine (160FE64) (53mg, 0.2 mimol)

(26mg, 0.1 mmol), Pd(PPhs)s (10 mg), and the appropriate boronic acid reagent (0.12
mmol) in dioxane (3 ml). The mixture was then shaken at 80°C until complete conversion
of the imidoyl chloride (TLC). The temperature was decreased and ether and HyO were

. added to the reaction mixture. The ether phase was washed with brine and dried over
Na,S0Q4. Filiration followed by concentraﬁon at reduced pressure of the organic phase gave
a crude product, which was purified using column chromatography (heptane:EtOAc-
systern).

Example 136 — 8-Chloro-11-(4-nonylphenvl)-5H-dibenzo[b,¢]{1.4]diazepine (160FE63)

Cl N Q
LD

N
H

10295] 4-Nonylphenylboronic acid (30 mg, 0.12 mmol) and 8,5-dichloro-5H-
dibenzo[b,¢][1,4}diazepine (160FE64) (26 mg, 0.1 mmol) were reacted according GP11 to
give 25 mg of the title compound (160FE63). MS (ESD) 431 (MH"). Purity for MH"
(UV/MS) 85/85.

Exammple 137 — 8-Chloro-11-(pyridin-4-yl)-5H-dibenzo[b,e][ 1.4]diazepine (160FEG6IA)
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[0296] 4 pyridyl-4-boronic acid (14 mg, 0.12 mmol) and 8,5-dichloro-5H-
dibenzo[b,e][1,4]diazepine (160FE64) (26 mg, 0.1 mmol) were reacted according GP11 to
give 9.3 mg of the title compound (160FE69A). MS (EST) 306 (MFH'). Purity for MH"
(UV/MS) 98/95.

Example 138 — 8-Chloro-11-(1H-pyrazol-4-y1)-5H-dibenzo[b.e][ 1 .4]diazepine (160FE59)

N\
~ NH
: N
H

[6297] 4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yi)-1H-pyrazole (22 mg,
0.12 mmol) and 8,5-dichloro-5H-dibenzo[b,e][1,4]diazepine (160FE64) (26 mg, 0.1 mmol)
were reacted according GP11 to give 8.7 mg of the title compound (160FE69B). MS (EST)
295 (MH"). Purity for MH™ (UV/MS) 95/100.

Exarnple 139 — Functional Screen

[0298] Several compounds disclosed hereinl were evaluated for activity at
muscarinic receptors using Receptor Selection and Amplification Technology (R-SAT) as
described in U.S. Patent No. 5,707,798, the disclosure of which is incorported herein by
reference in its entirety. The efficacy (eff) and potency (expressed as pECso} of these
compounds are presenied in Table 1 at M1, M2, and M3 receptors.
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(1) / X X=X, | Z 12 R e PCT/US2004/ 043224 Y-R1 di O

/gzz~h z d~¢ll R4 Ra 1/ RA RO RS R5 AL L (XV) or

a pharmaceutically acceptable salt, ester, anide, or
woradnesest her eof , wherein: A is selected fromrdEUISOOUE3224

consistingof RLRL nl nW/ 11 R ~1AAR2 \,I n X

' il . .or CH2; X is Cor CH wherein when
j@%%% a doubl e bond between X and X and
wherein when X is CH, there is a single bond between
X and X' ; each Y is separately ected fromthe group
consilst i ng® 6PPEWIAOFERTMBR.JERT %01 CH, each Wis
separately selected fromthe group consisting of R,

nitrogen, CH  oxygen, or sulfur; each nis sep gﬁely
sel ect ed fromtheAgroup consisting of 0, 1, 2(5%}% ang,

4 ;i_ v —Ri
R F R Ra { R2
v X=X 42 v X=X
e 4 R /’e i a‘\~ R
Rr—y?” N Rs 7“‘1‘\’ 5 AN
\ \ 1 ! p _'/
g== Z ==y g==y, £ 4= O
Rg/ r{ [d R4 RB/ \ ! R4
Rg R5 RQ R5
@ (0
A
|
L
Rg /
) X=X R
RT""--.f,/JIe L} [ 12
\ \‘ ’I
9=y & "R
Rg/ \ 13
Rg
(XV)

or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof, wherein:

A 1s selected from the group consisting of

R R
| W/1 ] v,\: ]
‘v _R o o2
(@n E—N ()mwn 1 < W/
Y""' [P
" , (- ) ,and ;

X is nitrogen, CH, or CHy;

X’ is C or CH, wherein when X’ is C, there is a double bond between X and
X’ and wherein when X is CH, there is a single bond between X and X’;

each Y is separately selected from the group consisting of nitrogen, oxygen,
or CH;

each W is separately selected from the group consisting of nitrogen, CH,
oxygen, or sulfur;

cachnis séparately selected from the group consisting 0of 0, 1, 2, 3, and 4;

m 1s selected from the group consisting of 1,2, and 3;
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mis selected fromthe group consisting of 1, 2, and

3; -111 WD 2005/ 063254 PCT/ US2004/ 043224 each RL is

separately absent or is separately selected fromthe
w@rswe3xsensi sti ng of hydrogen, hal ogen, am nePCT/US2004/043224

optionally substituted Cl-20 al kyl, optionally

substi t ut 5 VibseifiPbi @1akhata@UPSbiéwd Som the gron
C2. 20 al kggy oﬁ%%d@{;lg ssﬁbstltut e%l %2%2)0 al kynyl , £

opt i Qﬁﬂélétmg&i,ﬂ}@ﬂtdgﬁn exalc(gan mealommwmmbﬁtﬂated Ci0 alkyl, optionally

optlonally substi t ut ar Lis

abse|’~"ﬂs1 beiated  Sok eEYHRP o n‘%lﬁt’l?ggl& ﬂ%’ ﬁﬁ]ﬁ%i sErayg 2Benyl,  optionally
ted ¢ A as 1, and optionall

S ep af al% tt)l/t@@e 2 é%%lﬁglﬁ%l? allgJ substi @ .8 ﬁffcﬁky and optionally

e group consi'sting of
car b@ﬂbstﬁﬂtéﬂ@gﬁmdw},a@@ﬂ; and sul fur, or each is

separatel absent, provided . that at Ieast three. of..a, .
c. 1. i PRl CEIecig Gyt RS CRrs PR QG and
or d is carbon, and provided that no two
adjaéen "a, b, ¢, or d are both oxygen or both sul fur;

e, f, 0, and,h, and cachesbpepattly ssled:tedtfeunfth@mmupeconsmtmg of
group conS|st|ng of carbon, nitr

sul f werbosy niRERn, OXYEEpahIERY o5 Gaciip Sel?&f‘%‘é&&gﬁe“@h at at

least thr g)gs\?deftha]; at 18 18t &eetbf%rﬁ P oG presdif,0Vi ded

t hat at IS car bon,” and

provi ded tpratidedthiane e ambtacrﬂa, B,cC, br dgs caybor aade bot h
oxygen or both sulfur; R2, R3, R4
separatelﬁﬂgﬁﬂé%ﬁ@ﬂnqhﬁhWQﬁ@nﬁ?3ub‘gdﬁg?g?ﬂﬂﬁg%?nOJhOﬂlmﬂﬁE

hydrogen, %g }? Q}CF %Eﬁl ée\ﬁ biebie® drdrh -the %riﬁ.\ﬂ consisting of

optlonally st oxy, optionally
substdatiineditfoged oabfg@;lyxhd sudfr, mmacth ig sepvaicivtabsad, C2. 6

al kynyl, optionally substitute al koxyal kyl ,
opt i onal | yprevided fhatieidepstdues %fekglgt H?gale 1?585‘%?& oal kyl ,

N, CORIC, Hﬁgﬁ EQ@BJ% SPHRLOrb ) 2k O,

OSO02RI o, R{gtggroa ﬂ H%IO or R2 'and R3, or

R3 and R4 prarndeélﬂandoaaoncak@ntufggtotné:rare hotéxmgygmctrrhorﬂesulﬁn
ring carbons to which they are at

five- menbeRedipks Sqnjé_lﬁeﬁqg@p%sep :255‘? P«-af:d %romnhe group consisting of
het erhr)%lffgéeéé' 1 o)ggﬁkgﬁtﬂ%%mr gb&ﬂute@rc% Shic§t, r@mﬁmﬁ substituted Cy.

aryl aré eac
Separ:ﬂkﬁbyy,sqbtﬂmhﬂﬁ stibaitated é:;graihqmy&‘,omma:m[allﬁ gubﬁftltuted Cy alkynyl,

2%? |r %%?hg Iuo il L onqjgo)?gfaﬁ(y Stolp ona?g( subs(%m%etlf ybﬁ ¢ alkylthic
perhaloalkyl, CN, COR;o, CONHR 10, NHCONHR 0, SO:NHR 0, SO2R10, OSOsR 10,
heterocalkyl, NO;, NHCORjq,

or Ry and Rs, or R and Ry, or Ry and R; taken together, along with the ring
carbons to which they are attached, form a five-membered or six-membered
cycloalkyl, heterocyclyl or heteroaryl ring, or a six-membered aryl ring moiety;

Rs, Ry, Rg, and Ro, are each separately selected from the group consisting of
hydrogen, halogen, optionally substituted Ci.s alkyl, optionally substituted C;.6
alkyloxy, optionally substituted Cp alkenyl, optionally substituted C;.s alkynyl;
optionally substituted Ci.s-alkoxyalkyl, optionally substituted C,5 alkylthio,
perhaloalkyl, CN, COR o, CONHR 19, NHCONHR 0, SO;NHR;0, SO2R 10, OSOsR 10,
heteroalkyl, NO,, NHCOR;0,
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al kyl oxy, optionally substituted C2-6 al kenyl,

optionally substituted C2.6 allcynyl, -optionally

substituted C _6-al koxyal kyl, optionally substituted
W@Roos/0632ky| t hi o, perhal oal kyl, CN, CORlo, COMRI(S2004/043224

NHCONHRI O, SO02NHRI O, SO02Rlo, OSO02Rlo, heteroal kyl,

NCR, NHOORLQ), MR ROBPROGRZRA PR/ 820NN GHABEAAA0 BioR8 with the ring

and R7, Rs, RO taken together,

al ongcavbcmh foh evhmhn theyc webmhtcb fainch fivregpeabered or six-membered

h d
B IRl b TR oy e

si x- menbergg ﬁfeﬁ{edrﬂ&xgtﬁé%@lﬂoonésh SENREL ®gygfeﬁ Oéiﬁ‘lﬁlh Qnd CHo;
group consisting of NRl1, "oxygen, sulfur,

i s sel ect eRhpfis miectttrbfrgmdh@g@gp gpgstlstm@ qfﬁyﬁgp@p@gmqonally Substltuted

optiopal |y substi ptl

s u bst ﬁﬁl%ﬂ ancglab}/r 8\1 H%ﬂ 83 90?%0 t]gaglbf yt{bs?tu qed Cy.6 alkenyl,
6 HHRAN subs@REdOOA! 4 PQ{%dﬂﬂH? %ﬁﬁn&i adyk Yop¥ibnally substituted

opt| onal I'y "substituted aryl, optionally substituted
ar yl airidaliyl, andpplé\almallwhlak@ll and R11 is selected from

t he group consi t|n dr ogen ti al.l . .
substi t ut edi! 1@3 ‘? {fgm *H%Ei"“ ﬁgi“ilﬁ Lﬁ@yd{%ﬁgaopggn@y substituted
cycl og| kyky * dxﬁﬂ?lshﬁfstlﬁﬂ&ﬁtﬁ { St Stbkenylbstituted Cy.6 alkenyl,
optional Iy su st Ituted C2. Kynyl , ‘and optionally

subst éptisnellly subslitaiddylzs Mylaami RitBnate subspaedt @M,akyl

hal ogen. ol By dlerny el e Jeom S BVt sopsiae of hydrogen
SUbStlllﬁtliéeﬁd o%oﬁalﬂl i sBttNed CQJQtdIEj?laHp‘kioﬁél@Sblthﬁhﬁéﬁ Cis alkyloxy,

enyl, optionally substitut ed -6 alk %
opti ommiolnylly sulpsituteditCed alkengl, @R?klon@lhfl R&ﬂstltu@ﬂt onalkygyl, optionally

subst | Luted ﬁ@]g(',,géh@pd E&g&%&‘dé%hm%m&%aloaﬂcyl CN,

het ef@éklf ICOINER, 5, NEHEERER, o, gozﬁmlgrgbzﬁl&% O3@IRGH heteroalkyl, NO,,

together, along wth the ring carbons to which they
are HH(C&Hhe,d forma five-nmenbered or six-nmenbered

oYl ool o RESH Y Sh Pl UG PREN AP Bielavenmevr

a dashigdhan dfo%&' ad fivé RRnftepEesENI:snRmbend splledkad heterocyelyl or
fromthe gr oup consisting of a carbon-carbon single

bond betetoarytrinpon-acar-penibeigd apll sngadetypr ovi ded t hat
the Corrpou?ﬂd A %n?Zr%%n%‘éclen eéi byl’% rdagﬁ\édaa!h& Sgﬁ& fllﬁle ?éﬁ%e@ﬁs Phond selected

N- desnmeth e conmpoun

wher efr&nsaﬂedg@@muﬁ@hﬂgasf a cﬁfHthdatHc@l sifflefmidhand B carbon-carbon
Fornmul as |11
double bond

provided that the compound of Formulae I or XV are not clozapine or N-

desmethylclozapine.

2. The compound of claim 1, wherein said compound has a structure set forth

in Formulas I or IV.
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WD 2005/ 063254 Ri PCT/ US2004/ 043224 3. The conpound of

claim1, wherein:-said conpound is selected fromthe

group consisting of: vw Wvv 0) 'y0 00 Rs Rz 1 R2
WER200p86323nd R, W R R Rs 2 4. The conpoundP(@UgA08d/¢#3224

3, wherein said conpound is selected fromthe group

consi sting of: WO 2005/ 063254 Rl PCT/ US2004/ 043224 Rk

CW R Y-R 5. The conpound of claim 1, wherein, gone

&

of a, b, ¢, or dis nt. 6. The conpound %f B,
1, wherein none of & )rf,)g, or his absent. 7Y 1
conpound of claim1, reina, b, ¢, and d arey”

Rz

carbon. 8. TRe co

and h are car

R2 i s seRest#

hal ogen, opt

optionallﬁ ;
4

R0

(In

3. The compound of claim 1, wherein said compound is selected from the

group cousisting of:

4. The compound of claim 3, wherein said compound is selected from the

group consisting of:
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al kyl oxy. 10. The conpound of claim9, wherein said

al kyl is sel'ected fromthe group consisting of

met hyl, ethyl, propyl, isopropyl, butyl, sec-butyl,
wapsverss butyl . 11. The conpound of clai m9, RUTAIEDE/043224

said al kyloxy is selected fromthe group consisting

of nmet hoxy, ethoxy, propoxy, iSopropgxy, butoxy, W

sec- but oxy, aﬁ§>tert-butoxy. 12. ghe onpound of clain1<i')

9, wherein swgid halogen is sel ect romthe group Y
consi sting, of fluoro, chloro, rono. 13. The
' [ al ected from ghe

nmet hoxy, a 7 O
~>wherein R3 is ;
e group consisting of hydrogen,
hal ogen, optionally substituted C1_6 al kyl, optionally
substituted C1_6 al kyl oxy, and NO2 WD 2005/ 063254

PCT/ US2004/ 043224 15. The conpound of claim 14,
wherein said alkyl is selected fromthe group

and

consi sting of nﬁt hyl, ethyl, propyl, gsopropyl, butyl, R4
sec-butyl, and,/tert-butyl. 16. The cénpound of claim /
14, wherein /s&.d al kyl oxy is selq@T@G\fron1the gr oup VL\R
consi sting Qf pmefhoxy, ethoxy, pr q%yﬁ1isopropoxy, ~R T
but oxy, sec-‘bﬂ?bxy, and tert-buto \% 17. The conpound A\

of cl ai m A%, wherein said halo i s.selected from.thpe
group Onsi #T ™0 of chl or @
conpoy 1"Z 3 m 1, wherei ¥ e
group consi'sting ’of hydrogen, methyl, nethoxy,

chl oro, brono, iodo, and NO2. 19. The conpound of
claiml, erein R4, is ; i t.
Consiet| ng eGP RgRIL AR, E0Eih RO OE LM, 0¥ is sbsen
substg, t ut ethe@bnoahdyt claipel,alopeh kyhe of3) ZHY, Or hanabsi2.
20. The conpound of claim 19, wherein gli?fieg al Ié%l i's
sel edted fFhseompeuRft o iaimebydiessip 4D APy |

propyd, i r I : = | ¢ 5a. hyl .

D1 e conBsamoutf dhim FemOHLY £ AR T BCuute 3
per haj, oal kptle dosnppand bfickmaltkywhereir?R, isHekected dpou i gbup consisting
claim?21l. wherein said perf| uo&)&il k%if)'i S : nall .bstituted C
afr idregano helogsa, . optipgallyrigebstighpd (g JrvlePgf ppignally su 16
ﬁ‘hﬁrfi n said halogen is selected fromthe group

Zongtsting of fluoro, chloro, and brono. 24. The

conpound Ofhectarigpouhd, ofitigine On wiersin saitlydind deseleeted from the group

optional | substjtuted, Cl -6, al kyl .
co?lsisting of 1>_tliethyl, ethyl, propyl, 1sopropyl,%ut3>f, sec-butyl, and tert-butyl.

11.  The compound of claim 9, wherein said alkyloxy is selected from the group

consisting of methoxy, ethoxy, propoxy, isoproﬁoxy, butoxy, sec-butoxy, and tert-butoxy.

12.  The compound of claim 9, wherein said halogen is selected from the group

consisting of fluoro, chioro, and bromo.

13.  The compound of claim 1, wherein R; is selected from the group consisting

of hydrogen, methyl, methoxy, and chloro.

14.  The compound of claim 1, wherein Rs is selected from the group consisting
of hydrogen, halogen, optionally substituted C,.¢ alkyl, optionally substituted C;.¢ alkyloxy,
and NO,
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25. The conpound of claim 24, wherein said alkyl is
selected fromthe group consisting of nmethyl, ethyl,
propyl, isopropyl, butyl, sec-butyl, and tert-butyl.

waeoosmbesconpound of claim 1, wherein R4 i s seP@DUEW04/043224
fromthe group consisting of hydrogen, nethyl,

f uorlg,7 CITa[l%lgr #Eglg f c%ﬁhflléluWh@f%i By aﬂé@@'@ect@@@rom the group

m1, wherein R5 is

comdietiged ntdtlyy) dihyl, gopylpisoprpyisbutpy se(E'butlS‘llj dndigsibutyl.
hal ogen, and optionally substituted & al kg/ %dfr th
The dérpodihe compemd vh i Tghaybisresp il GIGIQRy peected from the group
GLa th g htox§.tdm ltert-but
001?565 qlnfé%tﬂggrggp Fl )%Eg}f(%m& %‘035 udtxg' bﬁgxﬁ%%ﬁel?ttioxgt A tert-butoxy.
29 Ihe C TR Qg od of dliim P4, wiwhein eaid hebrigan hescdeyéad frgm the group

sel ected fromthe group. consisting of fluoro, chloro,
camstwgmf@hlos@brqrﬁ@%nﬁ%nd of claim1, wherein R5 is
hydr qgen Qk1eeledifOnd the group consistin
wher din e oSyl drelgh € FATRAAIs S EleA Mk e grpup consiting

odhkdoger3 Zneti emetaopg whdr@ forahaiodd, anddei n R6 i s
hydr ogen. WO 2005/ 063254 PCT/ US2004/ 043%3{2) :g };q fin
conpdénd &heaommmd ofpplarpil nWWeﬁnsR“s’élsé {ed 43 e graup consisting

CORS| |n
R BeP PRl ted Brigy UK RRRE C, e PR BEpRRIGE IR, and N
N02 284 m@ SRARALA be@iau@l m nﬂ&’ﬁmn whidr dkyl is aektctat Kidm the group
elected fromthe group consistin me L L
ytnng Cgfrr@?ﬁlyl ethylppiopply ISoPERYYy Putys &6 gﬁ‘iyi/lan éﬁfg uty
tert utyl \Mj@,{ |
hal ogen i sThsee Omé%; Elgd ?fr)&g%n% Eééi "g%%%b% E%ialsot | ng%oﬂérﬁ’l%]fgalkyi

fluorg, chiem gama)d bf claim ?.Bﬁvhei'dm said ppdinodbaifyl ¢4 wiflworomethyl.
33, wherein sai

perhaloalk perfl roalk
., The c?é‘rrpou"ﬁh!3 eompopad A gleim JRey fﬁm§ﬁ¥ddhag g’?lﬁcﬁ?cﬁéf’m the group
i S ttrl fJ) uom JJ -and 38om Jhe conpound of cl al m 33,
RAEFE varsgen or optionally substituted
C -6 al ky|Tha3%om§hﬂ1c’cijpelaﬁﬂ td, eihatein 3By, Whéduydioges aprd optionally
al kyl is selected fromthe group consisting of
sybsthyted (gl propyl, isopropyl, butyl, sec-butyl,

ggdl ;ﬁ;tel 2ﬂ§ey Jajr?pfbg%d}ﬁeclﬁmfp %‘ﬁjeraﬁ s‘éi@hlﬁ}/llrs éé’té%feﬁ' flom the group

roug consisting ~of hydrogen,
JoRkithg oCABYD ethyY, bfdpyh nmpmm IbutyGREHBIYLEN terhdutiCn.

? }omTiglﬁing}ql&(j%%%gﬂ%f% e W\ﬁge[ egg éqi,?gelﬁﬁzzqdz% Cffme group consisting
o%tydpo g% ,l ﬁéetﬁyl? ﬁ[lfn%%lﬁgro%l oq’hd'i‘ ltﬁ(fl‘doromethyl, SO,CHz, and NQO,.

27.  The compound of claim 1, wherein Rs is selected from the group consisting

of hydrogen, halogen, and optionally substituted Cy.¢ alkyl.

28.  The compound of claim 27, wherein said alkyl is selected from the group
consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl.

29.  The compound of claim 27, wherein said halogen is selected from the group
consisting of fluoro, chloro, and bromo.

30. The compound of claim 1, wherein Rs is hydrogen or chioro.

31.  The compound of claim 1, wherein Re is hydrogen or optionally substituted
Ci.6 alkyl

32.  The compound of claim 1, wherein Rs is hydrogen.
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42. The conpound of claim4l, wherein said alkyl is

sel ected fromthe group consisting of -methyl, ethyl,

propyl, isopropyl, butyl, sec-butyl, and tort-butyl.
wmmasliﬂmesconpound of claim41l, vvherei n sai d hRCTFES004843224

sel ected fromthe group consisting of fluoro, chloro,
and

'S eI e?'gt ed I}egqéxt:'mpﬂxgx?cbgfj (paund, ol Fifﬁ o) 1@15%153%\4}@ %roﬁi ﬁle RBodpSconsisting

P consistin

g&; Haliek, ro%ﬂ@mallﬂr@ubs-ﬂlﬂtﬁe@ o:qpamdpmhammyhm sosz, and NO,.
in ROTs selecfed fromthe group consi st

hydrsdgen Tﬁmmgmund obtclaimal3 yrhsn s96 A 1%:15618&%? WF“ the group
and . per I 46.. The
ol PR S ptPyis BB R BANP e bl ey
consisst i NphOfortPRlabY b cleinh g, wikreipyshid Hadapen epselcctedufrgrh the group
sec-butyl, and‘tert-butyl. 47. The conpound of claim
coﬁﬁstmwﬂlxmowiuo,mﬂbg@hol s selected fromthe group

consj st of fluoro, ,chl

comind i camgaifh 8t i P el it Bihajcdl) Bperuoroatio!
per dwof o kdtmpouft of dibign SOk szﬁfi peﬁ:a:oman@l isstifueiomethyl.
sai d perfl uoroal kyl is trifluoronethyl

conpafund e comiponnd aofhelein n3h9W|h§fe§bl%1@t Bd hﬁ’&é’ﬁﬁ Hg optionally
rou ing of hydrogen, chloro, nethyl, and
F‘ilqlfe&fa r?@fyﬁT -117 WD 2005/ 063254 PCT/ US2004/ 043224

51. Jde C'@H@%’fﬁﬁ’oﬁﬁ &1l @dim 18, wheeiaisaidRblkisisselesetidtbm the group

fromthe group consisting of hi/%rogen

opt.i onal |
caisbang bfimethyQiethel, @kdppl. SRR YS MY rf;gﬁbyh@@éuglt?r{ ﬁrtngg
aryl 1022 rpNeC0 di0f © S RldrGA e Slok lconsistin
i s s&-ect £B° FYBRY %ﬁé’l} oup k‘gﬁokgg?s f%\%b?o?é &ﬁ Bloky &
Eli¥dgenPh@ chb%p PR bmetdYL, ﬂbacﬁg(ﬁ]ﬁ;mlﬂllNO;and
© e)t21¥ gt?nffn W The conmpound of claim Iﬁﬂ tin
hydr ében Th54omrr¢1mdcc&w}ﬁ®mrﬂd veFercin K A% %€ eqx#;r? fs@fgup Consisting
n|t 55. The im 1, wherein Y is
c{r nge@o%%%%gy %}E%H{ﬁgedoé er ein L is absent
or i ﬁZSel a6t REmbbaa bhelaint aupwheohsszd la]kgl if seldia@id2from the group
- NH, -CH2-. 57. The corrpound of cl d]t %yrle' n
Cﬂﬁlﬂlﬁfﬂlngeif mﬂth%dt etirdrprepd, isersepylcBny; scr lﬂ’é}' ofed o
Re 4¥V The compound of claim 41, wherein said halogen is selected from the group
consisting of fluoro, chloro, and bromo.
44.  The compound of claim 1, wherein Rg is selected from the group consisting
of hydrogen, chloro, and bromo.
45.  The compound of claim 1, wherein Ry 1s selected from the group consisting
of hydrogen, halogen, optionally substituted Ci.¢alkyl, and perhaloalkyl.
46.  The compound of claim 45, wherein said alkyl is selected from the group
consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl.
47.  The compound of claim 45, wherein said halogen is selected from the group
consisting of fluoro, chloro, and bromo.
48.  The compound of claim 45, wherein said perhaloalkyl is perfluoroalkyl.
49.  The compound of claim 48, wherein said perfluoroalkyl is trifluoromethyl.
50.  The compound of claim 1, wherein Ry is selected from the group consisting

of hydrogen, chloro, methyl, and trifluoromethyl.
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and wherein n is selected fromthe group consiting of

0, 1, and 2. 58. The compound of claim]l ‘sel ected

fromthe group consiting of:

W@20p5/%32% or o- | 1- (pi perazi n-1-yl ) -5H di benzo[ Py RO 43224

i azepi ne, ,

2- Chlsqr 0- Ise(dRhpREAE bicldmy I ) whétehli eRzelcbteg]ffoln 4ledirare consisting
pi ne, ) .
oZ hjdbpahloptiondlly-substiverd £h.nalkyly pd epticapBe shstipied #7311 4] d

i azepi.ne, . L .

B Br O0- 211 GFEROPRd Of P le SAerSiP ol gyl s clspigd g he grouw

i .1%2&% &fvl, ethyl, 1, isopropyl, butyl, sec-butyl, and tert-butyl.

Cﬁégé%} r o- 11-%p(i3 p%rgrzoip}r;- %LS-OI;I })ys t_tryi f 1 uor onmet hyl - 5H di be

nzo[ 153e] [ ITh&] odivgrmepd nﬁqlainﬁl,(‘ﬂ‘ﬂemlé Ry 15 hydfogen-

1 (pigper azinr Loy} ek L) S00Bh Bl b ghbenzolb. el

aze
7- Chigar o- | fid RnRREAE bfeldiny | wikdtkid hbpnal b, e] [ 1, 4] di aze
i ne, -
g- Br ciifo- | -Titel comepotud opilpim Azwhereingd js ghseni Byénhsdediccefipm the group
, 4].di azepi . 8- no- 2-net hyl -1 1- (pi p
C@Pﬁ%@%‘fgﬁcgw’d‘mﬁ%‘% raﬁ?—-e] [ 1,4] di azepine,
4, 8- Qichl oy Lokl &F 3%kA 11 wHeei® it RisbrRoea(fore Helgéhl consisting
I azepl ne,
o+ Chl or o- 2- et hyl - 11- ( pi perazi n-1-yl ) -5Hdi benzo[ b, e] [
1, 4] di azepi ne,

8- Chl or o- 2-f 1 uoro- 11/ (pi per azjH- 1-yl)- di benzofb, e] [
1, 4] di azepi ne, / / ﬁPH- OT

3,8-Dichloro-1 -@W razié-lv-v )-5 o enzol b, V[V‘lv\fk]%e
i azepi ne, )\’ﬁn (3‘7)/ )’ ‘ .
2- Bronp- 8- chl or oY~ ( pi per, n-1-ylLY=5H di ben ~el[1
, 4] di azepi ne, ", pl,p% | , M"'{"- , and I

3,7-Dichl -1 1-(pi in-1- -5H di benzo[ b 1,4]d
PR A L L T )

50D 3 pouta GPLRRE Fsbiderda Hobi R BUIAARy B 1
B7. SR} 1 (fipRaRAZ{ NS A= dtbonzbH, el haYizekfine] [ 1, 4] di aze

pI ne, . . .
BCthire d-(pipetasimpbiyhzihdibeprol bl dildipEpingset hyl - 5H- di be

.0, 1, 4] di [ . . .
i;é%lgéf’fd'&i‘ﬁ%{%?@%ﬁ%ﬂg@%ﬁﬁh@‘i?-[ly‘ﬂd!%zﬁ”é‘?’benzo[ b, e] [
4_Bd:Hb- 22816181 1 -(piperazin-1-yl)-5H-dibenzob,e][ 1 4]diazepine,
2- Met hyl -1 1- (pi perazin-1-yl)-5Hdi benzo[ b, eﬂ [1,.4]di.aze
%Ohbgro- 12 =(p§1dgz|m—[1-yl)—8-tnﬂuoromethy1—5ﬂ-d1benzo[b,. e][1,4]diazepine,
%—t&fo&?ﬁ{l gélg%_ﬁ??g}/—ll )ﬂ)E_BS- -E{ﬂzfok&ﬁétﬁﬁ'? 4 iensb [(3,' eﬁ)ﬁ NG 8{aDepifed,
?-c%mé:_enq:@jﬁe%zhﬂ L5 K RktRAEA BN Mdlatephid, di benzo[ b, e] [

: I azepi ne, o
&-melﬁbdhﬂgomrlli(p(i}pﬁrﬁfélﬁ-éz»ilh5fi=d}f"?9n16ﬁﬁ»‘ﬂ[lbfgﬁ%fm{l"e] [1, 4] d

B par et P pedal DEabermao AL 415enias: e

4, 85Phield-91 Fpipdrabpl 9N 3Zi-dibknAo] ), e P HAidzepime] b, €] [ 1, 4] d
é-zleZh(Iecglo-nZ?ﬁleﬂlyl-l 1-(piperazin-1-y1)-5H-dibenzo{b,e][ 1,4]diazepine,
8-Chloro-2-fluoro-11-(piperazin-1-yl)-5H-dibenzo[ b,e][1,4]diazepine,
3,8-Dichloro-11-(piperazin-1-yl)-5H-dibenzo[b,e][1,41diazepine,
2-Bromo-8-chloro-11-(piperazin-1-yl)-5 H-dibenzo[b,e][1,41diazepine,
3,7-Dichloro-11-{piperazin-1-yl)-5H-dibenzo[b,e][ 1,4]diazepine,
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11- (Pi perazin-1-yl)-8-trifluoronethyl - SFLdlbenzo[b e] [
1, 4]d|azep|ne

11- (Pi perazin-1-yl)-5Hdi benzo[ b, e][1, 4] d| azepi ne,
WQ@205863254 11- ( pi perazi n-1-yl)-5H di benzo[ b, e] [PCTA]SIDEA43224
pi ne,

%ro(n% @%Fjﬁﬁ‘b N1dp¥krazRt-gh Benaekiaopd, bt 4] HiapRe] ne- 8- ca

onit
38€ Bropsvd 14(fipeipizinet-5l3isir-dibyrizp el Ui dearepibb, e] [ 1, 4] di azep

BChlormy - (Pifer@anpléwla\@rtﬁﬂzﬁ%%ﬁ@ﬂéé{ L S B i o
ﬁg@fgr%eﬁhzaé;tt]g é?ézﬁ’ﬂ? § 37 $¥- HiBehzd[b,e][ 1,4]diazepine,

QZMeiHyl-flllk(prperﬂl'zithggI&:E ﬁmgiyﬂo{)bgy)[l I4}dlazepme

4
SN EThEM R IR s e AR L o
%é&ﬁ?@-ﬁ%%h{leil ;;1 %era\AZ]nP & eﬂ’f r(‘l@benzo{b el[1,4 dlazeplne

oro-2-{tri orone anesu fonyl oxy)-11-(pi perazin
I, 8-DigH1dpro5 H-(pdpdretia-a fib)- Eﬂ{{dﬁbam]zd[b&j[dm]dezepme

&'§F9géalg&é§hn§%a§%§%g‘|} fl 5 ﬁ%eg%éa( m%‘ighazepme
71% I%@l&%r PE tﬂ?p%raﬁ+)l )gj gﬁ gﬁ&[ngo[fb] 41[31 Al Hagepi n,

I perazi'n hydro benzod|OX|no[6 7-b
11 @Mdrh)ﬁnzleﬂhBamﬂmmmethyl—SH d1benzo[b e][1,4]diazepine,

§%é3%§&gnh§y 1 ﬁ%h%gggﬁgﬁﬂg SFLdlbenzo[b e][1,4]dia
1 I, 2-di

e %ﬁ@?%ﬁ% é#)‘é?iﬁb[%ﬂmﬁ?‘az?%‘é‘? el 11y N

di- @h}li@thﬂﬂilhﬂhéﬂl-dlﬁendo[d)m][rieﬂdlazepme-S -carbonitrile,

8- Chl 5H-di b b

e

81M@?{gﬁqr1 i lle dl!lél)% _ibReA BN 1, 4fdiadepind) di azepi ne,

3L FUioch- éq&nmramn—lﬂlyllﬁ diberdbitee]hzdpingt hane- 1, 2- di ami ne,

AT AP g TR e

ST 7 ey g

&@plmez (xﬂﬂ@rm@emmnmqur)@@{pmmw 3254

5H-di b b,e][1,4]d | 1-yl)- N
St AR e ar no. 5. Chi ot o1 ¢ oY TN
@}ff[iﬂlﬁﬁ§m8ﬁh§n&hnsﬁ;lmwmq§ipeﬁzﬁr LyWlSEr-Bidestidds, )12 4 ]didkepine,

di azepi re
B-@iparzint1iylj-gitsngibod{ h§lthipigpéit.azi n- 1- yl ) - 5H di benzo[ b

- BiponBore SRR pepadionnelG TG R |
g-chidtbaa 'ﬂ&iazepam—l 1-5H-dibenzo[b,e][1 4]d1aze ine,
8-Chloro pi perazin - SH-di benzo[ b, e] |

N-@- Gllbz@éfkébenz@{taﬁ[bﬂ@;gepm@ﬂgﬂyl)m' -dimethyl-ethane-1,2-diamine,
L R T
d-chigtbaze@inghyl-[1,4]diazepam-1 —yl) 5H dlbcnzo{b e][1,4]diazepine,
8-Chloro-2-methoxy-11-(piperazin-1-yl}-5H-dibenzo[d,e][1,4]diazepine,
N’-(5H-Dibenzo[b,e][1,4]diazepine-11-y1)-N,N-dimethyl-ethane-1,2-diamine,
11-[1,4]Diazepam-1-yl-5H-dibenzo[b,e][ 1,4}diazepine,
N-(8-Fluoro-5H-dibenzo[b,e][ 1,4]diazepine-11-y1)-N.N-dimethyl-cthane-1,2-diamine,
8-Fluoro-11-[1,4]diazepam-1-yl-5H-dibenzofb,e][1,4]diazepine,

-119-



8-10do- 11- ( pi perazi n-1-yl)-SH di benzo[ b,
e][ 1, 4] di azepi ne;

2- 1 odo- 8-chl oro-I 1- (pi perazi n-1-yl)-5H di benzo[b e][1
W@ ROisHsES4 ne, PCT/US2004/043224

8- Phenyl -1 1- (pi perazi n-1-yl)-5H di benzo[ b, e] [ 1, 4] di aze
S@Chlcﬁ‘o Sht-@ibendols £l ARE &HePind- mlyB-BHneibpesraid] ,2afiadhine,

] di azepl ne,

&kabrofld-dtmﬂ( A ditettiyhpipeydzin-bildi Braibeorel bef [ 4 diparnine
g(ﬁﬁ?ryﬂls@aqﬂm%hsﬂ?m%ﬁam sHdibgozoth et fldiazepipe.c, | 1

sﬁh@brﬁzﬁp th 1-y1)-5H-dibenzo[b,e][1,4]diazepine,
| oro- (13%? ?/ grzalzlﬁ 1y3)/ ') - 5H di kgen]z[o[ .ell1, 4]d| aze

SH(]héoro H—Gh;blrmyi Iﬁpglapaf]azll)-rﬂﬂdlibbnzo[&ﬂ[bé}ﬁiﬂ?-[ebﬂnﬁyr| do
5 alorGr et b s L yP-SEE B Sl o,
8 LRk 1y, A hi i
gy s e
EL Idc]cex hfgipemein- 18yl Hodibertzo (b, ][ 1, 4{d1azepme,

ATai R Pioae o7 s P g fecpine.
%’T@?ﬁéﬁgﬂ @L}Rfﬁl@% - 5¥3. d1benzo[b e][1,4]diazepine,

(plper i n-1-yl)-di benzo[ b, f][l 4] oxazepi ne
8-Chldro( Pi-(péeaidim1-1)yi J-dihenesoizad] [d,4]f1apdpine}] oxazepi ne,

gc%"nlér%rlol (mm%l?ol?er a Ig}{ﬁlt}én%o[%l ﬁ’ﬁ”zﬁ%?%ﬁ 1, 4] oxazepi ne
,ﬁg}la‘%réiﬂ&o“ﬁt@waﬁ& PH&EEéIﬂOEBé][]M]ﬁiaBQﬁﬁ@[ b, f]1[1,

zepi ne, Br ono-
di{cmoqoe} lagpiperdzinl )ﬂ)ﬂﬁﬁeﬁb@[zb[bf Q] [114}41}3@%32@ pi ne,

Ssggﬁé%?ﬁélplerazm-l( 91 ?ﬁg éﬁzno[%]pgfnzioﬁl %Tf QHD az]epi[nel 4]
?(ﬁibﬁrﬂiélp&%kﬁoﬁfrbﬁ AR %d-8pik; Y1 ) - di benzo[bf][1, 4

oxazepi n

8-a:uibmbl—@npmzmw-ymdxbmmbﬁihﬂﬁmawp)mﬂ| benzo[ b, f][ 1, 4

% @ﬁ%%gi Q&W‘%ﬂ?ﬁ? E‘F -%l[} %]O[xaﬁer’ﬂe oxazepi ne,
é Bﬂwi r-g)q—}neﬁ@l BFpEPa%inUI Inwdider2blaenaciibxdzbpibe,

oxazepi ne
3 CBIlonmé—@}p@fdzurb-yl 11K phiperadi alazepie) - di benzo[ b, f]1[ 1, 4]

$-0 %O%Fﬁﬁ%‘!eﬁh&ﬁ 36%@59’?%?&@55‘10&%%’9&%[ b,f] [1

I gazin-1-yl)-di benzo [ bf
{ flé%éﬁa%gixg? dul%éﬁ R S TSN [
p@mnﬁzm@pmm —yl)-dlbenzo[b ﬂ[l 4loxazepine,

S et - e el Ehis g, 1%
%]B&Ei&?h%d%ﬂlﬂ%lpe%z‘iﬂ i By @enl Ayl - okersakbf 1 [ 1, 4]

oxazepl ne

3(Me¢emzn@mewm-Byt)fdlbdnaoﬁbo‘ﬂfétﬂgxazamn@nz o[bA]

g- éhﬂ 3 “Fe%%(xéfl Hewipsrazinr 1ol d@?’%@l&%[h“%f‘@pﬂﬁ%x azepin
®-Chloro-4-methyl-11-(piperazin-1-yl)-dibenzo[ b,f}{ 1 ,4]oxazepine,
8-Bromo-4-methyl-11-(piperazin-1-yl)-dibenzo[b,f][1,4]oxazepine,
4-Methyl-11-(piperazin-1-yl)-dibenzo[5,/)[ 1 ,4]oxazepine,
2-Bromo-8-chloro-11-{piperazin-1-yl)-dibenzo[b,f][1,4]oxazepine,
2,8-Dibromo-11-(piperazin-1-yl)-dibenzo[ b f1[ 1,4]oxazepine,
2-Bromo-11-(piperazin-1-yl)-dibenzo[5,f1{1,4]oxazepine,
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8- Fl uor o- 3- met hoxy-1 1- (pi perazin-1-yl) - dlbenzo[b f1[1,
4] oxazepi ne¢

8- Fl uor o- 4- rrefhyl 11- (pi perazin-1-yl)- dl benzo[b fl1[1,4
WDaLEAepShe, PCT/US2004/043224

2- Brono- 8-fl uoro-11-(piperazin-1-yl)-di benzo[b,f][1, 4]

?B?tﬁﬁm[@ﬁoroﬁi%fp@%%mble - d1ben20[[b I]{l /AJoxazepine,

I perazin-1 4] oxazepi ne, 3

}mﬁhmwa-ﬁbsmﬂuormmm qblbcm[lnf][ll Joyazppigeh enzo [ b,

I et T iR e 5 s oromettp fibsmgolk 1P, oy

2Pifdfo-11-3piBaARXYH-dib b,fl[1,4]oxazepine,
? %p?%erafln I - ¥}815??¥ 6%ro%et pI dlbenzo[b ]
Flll@}r@ian@bwyell—(plperazm- -yl)-dibenzo[5, }]/[1 4loxazepine,

%F F uofa- zﬂlﬁg{é{gllép(ﬁ;%%alz?n-} yY)I C}lbenzofbl jﬁ llﬁ? r}&rzreeptﬁé/ | - di benzo[
fB%}%Q 80kdra- (1@'({9{?51%%1&1“1’ }12 iDensh{BgNEA]dRatdplrle, 4] 0xazepi n

Brono- 8 pi perazin-1-yi)-di benzo [Db,
§-Mdthyl 14}(pqmmmﬂb dibenzalib il dokameting| - | 11

iR oyt bl kerrRa e T B Rz e ne

13- 1-yl)-dibenzo[b,fi 1,4]oxazepine
4Gyt -(piperazinel ylk-dibenzalbI ]lbenzo[ ej][l,4]diaze

3)4Mtﬁzh015f- Ee(ngﬁlraz&a—(t}jﬂ)e&—mﬂuoromethyl-dlbenzo[b )‘][1 oxazepine

%Bgﬁaﬁa“ pieGeany 103 borma b L EEREone

ré!r%fbgﬁ%%& ﬂyg%l?éﬂfz@[bﬂ[ﬁ ihg) epi ne- | 1- one,

uor o-5, 10-di hydr o- di behzo] 4]d|azep|ne [ 1- on
wmzaoa-ﬂethmbir-@;mzim-bad}z@lﬂamﬁm 14]ekazzripEne,

| | sul f | S
RN T e
é%hélﬂﬁhﬂ(si%ﬁz&llr ¥/i))dil§e§):oﬂbj‘}[Y WXk hine, 2- Y| - met hyl - ami n
&—Cﬂ]&l@ille(pmeﬂﬂindfl bléﬁib‘[hbelg]o[blem dldzzepng- I 1-yl) - pi peri

|
P i By e iR G P R iR in€)
$-Br&hb S Q- &W&b%@o%@][l&ﬂ]ﬁlﬂepme 11-one,

rrolidin-2-yl-methyl-amn ne

1, 4] di azepin
SR 10-](I8hﬁ1bf%lhﬁnﬁiﬂbdiﬁ&hélg‘iléqume-?d}01[e 1,4] diazepin- |

& Pl B0 @11(@ ik 3R AT draspnes Lises 0 oyl ) - 5H di b

§B20kRlod-5 4 d‘ﬂ}(ﬁi}b i 1NBdiazepine,
Aceti di n- 3- chl or o- 5H- di benzo[ b, e] [ 1, 4] di azepi ne-
H ;Gh}tprpddrxpﬁéylsulf yl-5H-dibenzo[b,e][1, 4]diazepine

{8&5@@203 'pﬁ cflt?en‘%gfb A 41 3 Py ProlifPE I R-dmbhe,

1- (@mmn%m&myio{& Bl DaT@REcpmIHIV)-ppeRdide-Aydramihd benzo
[b][1, 4] di azepi ne

(B oo BEpfibeyo el bitearapinrd -y)pyiyeliim3 wl AydRG- | H- be
%@H‘%%B’ zdlgl 35 ]ﬂe4]d1a%ezp]in WP)E)O&%/ lolgsﬁ‘gﬁﬁm 2-yi-methyl-amine,
- @h@@ﬁﬂ&hﬁ@m@w S Adizypin-1 1,yD-Burddidih-1-Crathzeahy dr o-
8-Chloro-11-(2,5-diaza-bicyclo{2.2.1]hept-2-yl)-5H-dibenzo{b,e]{ 1 ,4]diazepine,
Acetidin-3-yl—(8-chloro-5H-dibenzo[b,e][1,4]diazepine-11-yDamine,
7-Bromo-4-(piperazin-1-yl)-2,3-dihydro-1 H-benzo[b][ 1 ,4]diazepine,
7-Bromo-2-methyl-(piperazin-1-yl)-2,3-dihydro-1H-benzo[b][ 1,4]diazepine
7-Bromo-2-phenyi-4-(piperazine-1 -yi)—2,3—dihydro- 1H-benzo[b][ 1,4]diézepine,
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benzo[ b] cycl opent a[ e] [ 1, 4] di azepi ne,

8- Chl oro- 11- (4<f | uor obenzyl) 5H di benzo[ b, e]

[1, 4] di azepi ne,

W@2@h/06¥264 | 1- (4-f1 uor ophenyl ) - 5H-di benzo[ b, e] [AC WP 810 @43224
pi ne,

BBsbthe10- éhibeﬁaémnpm)1mgr3yl4)1ﬂak&eﬁmeﬂzo[b e][1, 4] di azep

i ne, l'oro- |

lben@pwqyalmemagﬂﬂ[)l Addagnieeazo[ b, e] [ 1, 4] di azepi ne, and

ES T hRPSP sl st o1

g @h[ﬂ%bﬁl¥4ﬂuo¥6pheﬁﬁ) 5ERlibend6f3, ?{1 ARiazBpine, RN R,
conprising reacting a conpound of Fornula VII (VII)
mltprerlddﬁpmumh@iyl)%ﬂmb@zwblq][hﬂddmé@nﬁl@ fused ring

onpound of

EOREP 9, g™ ?@In%% fo PR} Db DOUOS

MSAPSHOABARH[H e]( V9] diazepint.ai n a
%%8%32(2?[@% %Qj\]/ vvheregn}& |]s a lﬁgl ogen; Rl IS
sel eci®d onmthmbofgmﬂq@m@mg@u oopipagnd el B@zm%@‘&rpr
optionally substitutgegd Cl-6 alkyl, optionally R
substituted C3_8 cycloal kyl, opti onal | y substituted !
C2_6 allcenyl, op W)nally substltut ed C2_6 al kynyl
optional |y subst tut d Cl-6 -al koxyal kyl, and ((

optionally substlm aryl and aryIaIkyI;
N=—=
(VD Ry Rs
R N7 R
8 Rg R5 4
comprising

reacting a compound of Formula VII
R, O
(VI Rs OH
Ry NH,
Rs
with a compound of Formula VIII
Rs
(v OoN Ry
X Rg
Rg
to form a fused ring compound of Formula [X,

O

X) R, R

I=

R R4

Rg Rs
and

reacting the compound of Formula IX with a compound of Formula X
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R2, R3, R4, and R5, are each independently sel ect ed
fron1the group consisting of hydrogen; hal ogen,
optionally substituted Cl-6 al kyl, optiohally

waodpsoezst ed CL 6 all cyl oxy, opti onal | y substRCIuisaen4/043224
C2_6 al kenyl, optionally substituted C2-6 allcynyl,
optional ly substltuted G _6-al kayyal kyl, optionally
substituted Cl.6 aIkyIth|? per hal oal kyl, CN, COR10,
CONHR10, NHCONHRI O, SCENH%P 0, CSOZRlo,
het er oal kyl , NO2, NHCORI O, or d R3, or R3 and R4,
or R4 and R5 taken together, al‘ong with the ring
carbons to which they are attacHhHed, forma
five-nmenbered or ix-ggpbered cycl oal kyl, heterocyclyl
Byohin 8 camppnd ot FeTmBa %5 si x- nenbered aryl ring
Wﬂﬁ%ﬁy; R6, R7, Rs, and R9, are each independently
selected fromthe group consisting of hydrogen,

hal ogEns abpibgenal |y substituted Cl -6 al kyl, optionally

substjtute | ox tio substltut d X

& o b Berrered fomolik S0 SR B d s ap Yy substituted Ci
Q]Rg Pﬁ(l,ﬂ aYlar %Hpéfth&&”(ﬁg ey alﬁylab |S\§U§t1tut9@t02% rhﬂlelnyl optionally
Cl -6 al kyl t perhal oal | cyl, CN,

éiﬂikhllﬁﬂeﬂ Ca. d‘dﬂi@@}d—l@j:ﬂonaﬁ%hbﬂﬁt&tﬁd Sor Rilsoxya802,Rid, optlonally substituted

eroal Iﬁ%i NC2, NHCORI O, or R6 and R7, or R7 and
d RO taken together, along with the ring
Car boﬁfl% R LR T8l ﬁld@f)érﬁ@ﬁ't%d seléQEddm the group consisting of
five-nénbeéred or &i x- menber ed cycloal kyl, heterocyclyl
hydrbgnge haﬂagqﬂ aptingallyosubatiteied- @mﬁb)fle@p‘am}dllyrsmgtltuted Ci.s alkyloxy,
rial | br.ar.

I'TDl. et ﬁ% f‘g’g Eﬁu—r 6‘11 @ZJ' ﬁd’:ugp?%g Pﬂté‘{mél la Flé]gﬁ %H?FLB ;H_k)%gri rﬂ?éﬂﬂ"bly substituted

f
F?%%‘“%éf B D O, o raung CONHRo

DR L oa SOLNHRa0 8 6810, @SDIZRDO lmmal&ylcbﬁanoﬂm:@ﬁm,

E glr ggl?TZ%QX?qﬂJfé\) P}F_]g @?%% gﬂqg’liﬂgil% ﬁé(egftgg%l o (él}gwﬂh%he ring carbons

Py hieR el YresiRehdd ?&ﬁﬁa fle-Brendbied lor sBRRAhERABaEH ¥ cloa]]((]yl heterocyclyl
substituted C3_3 ¢ycloal kyl, optionally substitute

@hderadribumyg, or @ pixiomabéryd aryl ring moiety;
Rs, Ry, Rs, and Ry, are each independently selecied from the group consisting of

hydrogen, halogen, optionally substituted Ci.¢ alkyl, optionally substituted Ci¢ alkyloxy,
optionally substituted C,.6 alkenyl, optionally substituted Cs.¢ alkynyl, optionally substituted
C,¢-alkoxyalkyl, optionally substituted C, alkylthio, perhaloalicyl, CN, COR}9, CONHR o,
NHCONHR g, SO,NHR 15, SO2R;0, OSO;R g, heteroalkyl, NO,, NHCOR 0,

or Rg and R+, or Ry and Ry, or Rg and Ry taken together, along with the ring carbons
to which they are attached, form a five-membered or six-membered cycloalkyl, heterocyclyl
or heteroaryl ring, or a six-membered aryl ring moiety.

60. A combinatorial library of at least 220
dibenzo[b,e}[ 1,4]diazepine[a,d]cycloheptene compounds that can be formed by reacting a

compound of Formula VII,
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substituted C2.6 al kynyl, optionally substituted C -6
-all coxyal kyl , - and optionally substituted aryl and
arylal kyl; R2, R3, R4, and R5, are each independently
WGA1080633% from t he group consisting of hydr ogBgl/US2004/043224
hal ogen, optionally substituted Cl-6 al kyl, optionally
substituted Cl.6 allcyl oxy, optRon&@ |y substituted
C2-6 al kenyl, optional I(ylg?;ub?a i LAt ed C2-6 al kynyl
optional |y substituted _6-aljkoXyal R, optionally
substituted C -6 al kylthio, gs - g%kyl, CN, CORI QO
CONIIRIO,  NHCONHRI 0, S02NHRIOo, 6, OSO02RI O
het er oal kyl , NO2, NHCORI O, or and R3, or R3 and R4,
or. R4 and ken.t ther, along with the ring
%gpBgﬁgmo?@§a%ﬁ%ﬂn%$2§§g? attached, forma
five-nmenbered or six-nenbered cyclrgal kyl, heterocyclyl
or heteroaryl ring, or hXogmmberedraryl ring
noi ety; R6, R7, Rs, and ; are fachh i ndependently
sel ected fromthe group consis{ingof, hydrogen,
hal ogen, optionally substituted Cl-6 & kyl, optionally
substituted Cl -6 al kyl oxy, opti ofdl | y substituted
C2-6 al ke , optionally substituted C2-6 al kynyl,
%ﬁ@?ﬂ%ﬁéﬁg¥gﬂB§gﬁﬁuted Cl - 6- al koxyal kyl, optionally
substituted CL.6 al kylthio, perhatoal kyl, CN, CORIQ
CONHRI O, NHCONHR10, S2NHRL0, SCPRI O, 0S02R1o,
het er oal kyl, NO2, NHCORI O, - 1?}“?0 2005/ 063254

, ar

PCT/ US2004/ 043224 e or R6 and R R7 and Rg, or R8

and RO taken together, along witiNthe ring carbons to

whi ch they are attached, forma five- menbered or

si x-mepbered cycl oal kyl, heterocyclyl or heteroaryl

ring, VoF“® si x-menbered aryl ring noiety. 61. A

conbi g3t @hhRbe;i brary of at |east 220

di benzo[ b, e] [ 1, 4] di azepi ne[ a, d] cycl ohept ene conpounds

t hat Bams bdedted froan Bye gwaptdongjsing ebhpduaeh ctiparhisupstituted Ci.q

O AE A W, WAL —
substituted C, ¢ alkynyl, optionally substituted C,.¢ —alkoxyalkyl, and optionally substituted
aryl and arylalkyl;

Ry, R3, Ry, and Rs, are each independently selected from the group consisting of
hydrogen, halogen, optionally substituted Ci.; alkyl, optionally substituted C,.s alkyloxy,
optionally substituted Cy.¢ alkenyl, optionally substituted C,.s alkynyl, optionally substituted
Ci¢-alkoxyalkyl, optionally substituted C;.¢ alkylthio, perhaloalkyl, CN, COR;g, CONHR g,
NHCONHR 4, SO;NHR; 9, SO2R 10, OSO2R 0, heteroalkyl, NO,, NHCOR o,

or R, and Rs, or Ry and Ry, or Ry and R taken together, along with the ring carbons
to which they are attached, form a five-membered or six-membered cycloalkyl, heterocyclyl
or heteroaryl ring, or a six-membered aryl ring moiety;

Rs, R7, Rg, and Ry, are each independently selected from the group consisting of
hydrogen, halogen, optionally substituted Cy alkyl, optionally substituted Cy.¢ alkyloxy,
optionally substituted C,.¢ alkenyl, optionally substituted C,¢ alkynyl, optionally substituted
C).s-alkoxyalkyl, optionally substituted C,¢ alkylthio, perhaloalkyl, CN, COR;g, CONHR 1,
NHCONHR 19, SO;NHR 9, SO2R 0, OSO2R 10, heteroalkyl, NO,, NHCOR o,
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X is a halogen; RL is selected fromthe group
consi sting eof - hydrogen, optionally substituted Cl-6
al kyl, optionally substituted C3_8 cycl oal kyl,

wWOp00sEM3ASEy substituted C2_6 al kenyl, opti onal RGT/TS2004/043224
substituted C2_6 al kynyl, optionally substituted Cl-6
- al kosyR} Kyd R, a0 ®R,epd RoNalHyand B shitenubeslherailshe ¥ the ring carbons
arylal kyl; R2, R3, R4, and R5, are each independentlly
et bich e viarp attached, doraup Trememberedgr sox-mggdersdecloallyl, heterocyclyl

[ [ . .-6 al kyl, optionally

g‘ﬁ‘ﬁ?ﬂg?ﬁ% ‘g’gé&g%uéfﬁﬁ‘;‘ﬂ%%wbgg f%%lrl% 1y substituted
C2.6 gl.kenwl , optdmmiaitbyalsubstiitratyed C26 al kynyl, least 220

optional | gésqbs‘t ituted G _6-al koxyal kyl, opti onal Ig _
pezol b, all bd1dipzepingq«ficydehsptepe crampaEndsthat @m, becfommed by reacting a

Q h]m%gﬁﬁ 0, S2NHRlo, S02Rlo, OS02R1o,
%ﬁé@gloﬁyﬂ , "NHCOR10, WD 2005/ 063254
PCT/ US2004/ 043224 or R2 and R3, Rer & and R4, or R4

and RS taken together,g@ﬁpng%mn the ring carbons to
whi ch they are attached, Torm ve-Pftnbered or

si x-menber ed cycl oal kyl, he
ring, or a six-mnmenbered aryl4ri moiety; R6, R7, Rs,
and R9, are each independently | ected fromthe group
consi stin f..hyd hal ogen, optionally
&ﬁﬁ§fppﬁ?gﬂgefE%¥gﬁigﬁ?m%btionalIy substituted Cl.6

al kyl oxy, optionally substitutedrg2-6 al kenyl,
optionally substituted alkyn poptional Iy
substituted & 6-al koxyalkyl, nal |y substituted
Cl 6 al kylthio, perhal oal kyl, 0, CONHRm
NHCONHR10, S02NHR1o, SO02Rlo, ®het er oal kyl ,

NO2, NHCOR10, or R6 and R7, or R7"&nd R8, or R$ and RO

taken t er ng wwth the ring carbons to which
%ﬁ%}}P%F@%iF?ORBH]éﬁ‘Eﬁf orma five-nmenbered or

si x-menbered cycl oal kyl, heteroagyclyl or heteroaryl
ring, or a six-menbered gkﬁg ring noiety. 62. A

phar maceuti cal conposition co siFﬂg a

physi ol ogi cal ly acceptable cafyier, diluent, or

exci pient, or a conbination the reoTRf1 and a conpound of
claimi1. 63. A nethod of treatird a neuropsychiatric

di sorder conprising admnistering to said patient a

t her a‘ﬁ’gfﬁe’lncal ly effective amount of a compound of

cl ai mx%s aGdtogén;met hod of treating a neuropsychiatric

di sorder conprising contacting a therapeutically .
ef f ecRi Ve sedoagiohtfront the grovip comristip ofl laidae genwopthorsdly ubstituted Ci .6

Bt oy P uRiRts Braveh iR, GPRED i BT R R ety optionally
Gfbstithhe CONRH,| R4l Bt C, WheIkekyhlISAl #hd optionally substituted

neur opsychi atric agent 'is sel ecte fromthe group
avhsidarylatkylif a sel ective serotonin reuptake

I nhi bk_ta_,oiij, Iﬂ;? L& II{},e Er%réagf? independently selected from the group consisting of

or heteroaryl

hydrogen, halogen, optionally substituted C.¢ alkyl, optionally substituted Ci.¢ alkyloxy,
optionally substituted C, ¢ alkenyl, optionally substituted C,¢ alkynyl, optionally substituted
Cj.¢-alkoxyalkyl, optionally substituted C;_¢ alkylthio, perhaloalkyl, CN, COR;9, CONHR 0,
NHCONHR 9, SO:NHR g, SO2R;10, OSO2R 1, heteroalkyl, NO,, NHCOR g,
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reupt ake i nhi bitor, dopam ne agonist, nuscarinic

recept or antagoni st, antipsychotic agent, serotonin

2A ant agoni st, and inverse serotonin 2A agonist. 67.
warb@seenposi ti on of claim66, wherein said PCT/US2004/043224

anti psychotic agent is selected fromthe group

consigytR,NGidal;, ar RhenDRAioz R;ed Rahaitnl tbgdiydrphipag adibrtke ring carbons

debenzapi ne, benzisoxidil, and salt_ of Iithium 6}%

tq-wéli@m]gpb are dtlaphagk femg ﬁy@menmg}d@rﬁl}g@p@bered cycloalkyl, heterocyclyl

h t hiazi i S. Q. | i sti
b RS L R S A It
(Ser e} Il ®, anch(IQ,Czﬁrls Qhafie iepaeichDp Fplacted ¢l Xhe grap consisting of
t hi ori dazi ne ( Mel

[ Taril r% . 69. The conposition of
wdlafrgmﬁgalfm roptinnajk %11%9 é'&gdl Gut plpl: p?i’r“&??lbéé‘}hjgmted Ci.6 alkyloxy,
Fharab O s PieaYP qRERE T sy CGpTBTRLY Bhippaly svbstinied

%gé&@%%@éﬁ,%’ﬁ%ﬁﬂlﬂﬁbstﬁhﬁd@l‘E@ﬂ@Jlttﬁd} pedbloallal, e, COR o, CONHR o,

erein sai d debenzapine is selected fromthe roup

NHAEONHR ng SOENERoz 26:Re» O8oRar heteroplkyl, Nk pieOR 1o,

(Loxi tane(1 D), olbanzapi ne {Zygr d i-ani

(Ser o‘_?:}%ﬂ %’P‘BD%7 oL a‘f‘ﬁgg’pog _ o%‘fﬁtlﬁ)é%&%ﬂ)‘ t)og?tgllé}ma}%ggt\hﬁﬂhé‘ Fing carbons
ARALEH heSatdathienad, S 86k e nfenfrtaCdratk-iieaibetdicycalkyl heterocyclyl
consi sting of resperidone (Resperidal(r)) and
@ilptasirgomeg, 0Ge sdemn¢mpyred Ayl rMEandefyposi ti on of claim

67, wherein said salt of lithi.umis |ithium . .

car botat e. A7§ﬁafﬂ?ge%ﬁlggg! OYHOR f AP SR & p%Sé?lggﬁally acceptable
SRid QMéﬁ,%f%ﬁ%Pi&t, 3P 8@bmbhafich GRt@E: addO@nigiRngLOLRIm 1.

consi sting of ozaril, Conpazine, Etrafon, Geodon, ..
Hal dob3. | nApeithed of lesaiing aaewgpbychiattic diprsieh coxpuiging administering

Orap, Permtil, Prolixih,..Phenerga Reql an, .

R SPaiian! s ey Siliys JBRER cofithuMofelaim 1,

Thor agi ne, aThlefwh! of tidakihafOReurapisciiRicedisorddd comfrising contacting a
conposition of claim66, wherein said selective

theraptutivially effagivalesounhpf biampound of sladetlewitih pafpatit. -
group_consi,sting of .fl.uoxetine | Uy ] :

sertr&ti ne,A p%f?]sg(eélpfﬂegonaqqs&ogp%og% e ITH& gF’BB}l%dmOf claim 1 and an
RhRYdARLAR agBitl Oxetine, and venl af axi ne, and

pharmaceutical |y acceptable salts or prodrugs thereof. |

75. The coifhesempesitiart ofdlaimms 5 avhergie paifl Rewrgpgychiatric agent is sclected

or epi nephrine reuptake _iLnhibitor i . . .
b TSP, EGHELASE sl P 000 R SR orminevn
#&iptakB enIEBIR0 b drbie Aok R inisEAininespion arpenisi) pAtiPsyehotic agent,
agoni st is selected fromthe group consisting of
surotenin 1A antagenistoand ipyeme saaleainy 3 REAMIS r ovat ri pt an,
rizat %17.pt e composition of claim 66, wherein said antipsychotic agent is selected
from the group consisting of a phenothiazine, phenylbutylpiperadine, debenzapine,
benzisoxidil, and salt of Iithinm.

68.  The composition of claim 67, wherein said phenothiazine is selected from
the group consisting of chlorpromazine (Thorazine®), mesoridazine (Serentil®),
prochlorperazine (Compazine®), and thioridazine (Mellaril®).

69.  The composition of claim 67, wherein said phenylbutylpiperadines is

selected from the group consisting of haloperidol (Haldol®), and pimozide (Orap®).
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= . zom triptan, cabergoline, amantadine, |isuride,

oy . O

pergolide, ropinirole, pram pexole, and
bronocriptine. 77. The conposition of claim 66,
WOoRes&siES6ai d i nverse serotonin 2A agoni st i s PGHBS2004/043224
conpound of Forrmula Xl I1, or a related anal og thereof.
I (Xl ) TR cofﬁpemﬁ@lﬁ]”ﬁﬁsnaim 67, whereinaiain debenaspareds selecied from the

said serotonin 2A antagoni st | s the conpou
%ﬁhﬁmﬁlskpg’ of Glo7apine|(Glosari ah%‘@l’?‘ﬁ égﬁm%‘gﬂ?l%me (Zyprexa®)

05/ 2004/ 043224 OH (XIV) 79. A nethod
et?%%séepgro sychiatric disorder in a patient
Corrpl”7|18| NOriRGEpositien b glaim 6§,awﬂerpmtsaﬁhberﬂisoxidﬂ is selected from the
t herapeutically effective anpunt of a g é of
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77.  The composition of claim 66, wherein said inverse serotonin 2A agonist 1s

the compound of Formula XTI, or a related analog thereof.
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78.  The composition of claim 66, where in said serotonin 2A antagonist is the

compound of Formula XIV, or a related analog thereof:
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79. A method of treating neuropsychiatric disorder in a patient compnsing
administering to said patient a therapeutically effective amount of a composition of claim
65.

80. A method of treating neuropsychiatric disorder in a patient comprising
administering to said patient a therapeutically effective amount of a compound of claim 1
and a therapeutically effective amount of a neuropsychiatric agent.

81. The method of claim 80, wherein said administering step comprises
administering said compound of claim 1 and said newopsychiatric agent nearly
simultaneously.

82.  The method of Claim 80, wherein said administering step comprises
administering one of said compound of claim 1 and said neuropsychiatric agent first and
then administering the other one of said compound of claim 1 and said neuropsychiatric
agent,

83.  The method of claim 80, wherein said neuropsychiatric disorder is selected
from the group consisting of schizophrenia and related idiopathic psychoses, anxiety, sleep
disorders, appetite disorders, affective disorders such as major depression, bipolar disorder,
and depression with psychotic features, and Tourette’s Syndrome, drug-induced psychoses,
psychoses secondary to neurodegenerative disorders such Alzheimer’s or Huntington’s

Disease.
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